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Deterioration of Fat ty  Materials 
D u r i n g  product ion,  process ing ,  s torage,  a n d  cu l ina ry  t rea t -  

ment ,  food f a t s  m a y  de te r io ra te  t h r o u g h  au tox ida t ion ,  poly- 
mer iza t ion ,  l ipolysis,  pyrolysis ,  and  u p t a k e  of fo re ign  odors 
and flavors. I n  add i t ion  to the  obvious o rganolep t ie  deg rad ing ,  
there  is g r e a t  concern about  how some of these  changes  affect  
the  ml t r i t ivc  value of the  f a t  and  the  v i t a m i n s  in the  diet,  
also whether  the  f a t  becomes deleter ious  or toxic. These  as- 
pec ts  all en ter  into the  s t u d y  of de te r io ra t ion  of fa t s .  For 
a b r ie f  review of such read the  publ ica t ion  of Brown (Nutr i -  
t ion Revs. 77, ;321). 

Recent  works f rom m a n y  labora tor ies  have  descr ibed the  
de le ter ious  effects  of  oxidized a n d / o r  polymerized f a t s .  A 
1)olymer fr:~ction f rom thc rm 'd [y  oxi([ized (48 ln's. al~ 2()0°C.) 
corn oil, when fed a t  30% of the  diet  to ra ts ,  was f a t a l  to :all 
the  an ima l s  wi thin  seven days  a l though f e e d i n g  f resh  corn 
oil with th is  fr : tct ion considerably  counte rac ted  the  effect 
( P e r k i n s  and  K u m m e r o w ,  J. Nutri t ion,  68, 101; J.  Am.  Oil 
Chemists '  See. 36, 3713. In s imi lar  work where la rd  mM 
cot tonseed oil were oxidized 210 hrs. a t  100°C. the  polymer  
f rac t ion  f rom the  oil was  more deh, tc r ious  t h a n  t lmt  f rmn  lard 
( K a u n i t z  el al., J. Am.  Oil Chemists '  See., 36, 611).  The cri- 
ter ia  in th is  work included growth,  water  in take ,  o rgan  weights ,  
total  liver lipi(Is, a im serum and liver eholeslerol.  W h e n  heated 
100 rain. at  610°P.  in vacuum,  soybean  oil, which polynmrizes,  
became d(deterious to ra ts  a t  a 15% d ie t a ry  level whereas,  
under  the  same condi t ions ,  (,ottonseed oil or lard were mu('h 
mi lder  (Al l in-Sla ter  et al., ibid., 638).  Decrease in growth and 
interferen('(~ with reprodm.tiw', l )erformanee in the  female  ra ts  
were the  erite)'ia. Ill a coral)arisen of l)('amlt, ( 'ottonseed, and 
corn oils, oxidized with air  24 hrs.  at  200°C., at  :l 15% (lietary 
level with rats ,  the  an ima l s  on the  corn oil did not  grow as well 
as the  oth(,rs, and  they lost vonsidernble  hair ( l ) a n g o m n a u  
:'l al., ID'v. fra'ne, corps 9ras 5, 613).  P u r e  methyl  oleate oxi- 
dized to the  hydrolmroxide  was rapidly fa ta l  to mice nt as low 
as a 1 .5~ h,vel in the  diet ( K h a n ,  l'a, kista?~ ,I. Biol. Sci., I, 
119).  Aulops ies  of  the  mice rew,aled en la rged  hear t s  and 
f a t t y  infi l t rat ions.  S tud ies  in J a p a n  sh(Jw(.(l (h,tails of  the  
dcvehqmwnt  of like severe toxic | t ies  f rom fish oils when autoxi-  
(lized and / (w heated (M a t s , o ,  SeiJ,'a:!/alcn, :~9, 7(;!), 773, 807, 812, 
8]6,  8.~5; Ely5 lo Sholcwr:q5 1(), 255; Kam~da e! al., ibid., 7, 
788). 

Mor ta l i ly  :lad severi ty  of  hy(Iroperi( 'ardium resu l t ing  f rom 
feed ing  :re |oxidized f a t s  to ehi(.kens m a y  be somewha t  relieved 
1)y the  in(dusion of Santn(luin (a eonmmrcial  a n t | o x i d a n t )  or 
a-toeopherol in the  diet (Ma(.hlin el al., Poultry Set., 38, 579; 
,1. Sa l t | l i on ,  07, 3:13). Pres(.twe of a n t | o x i d a n t s  in those d ie ta ry  
f a t s  mos t  suseel)til)le to 'mtoxi( la t ion helped to sus ta in  repro- 
duct ive ealmbil i t ies  in fenmle  ra ts  ( l )ral)er  et al., Brit. J .  Nn- 
lrilio*~, 1.~, 89) and  protec led  ra ts  f rom liver d a m a g e  (Va lbe rg  
et el., Can. J. Bioehem. and Physiol., 37, 493) .  

An  hy(h'ogen:~ted cot tonseed oil f rom a (,omnu, rei:d (leel)-fry 
f rye r  under  actual  product ion (,onditions for  as h)ng :Is 24 days  
showed no deleter ious effects  on rats  even when fed as high as 
a 20% level of the diet ( K e a n e  ('l al., J .  Nutr i t ion,  68, 57) .  

TFSTS PeR ])ETER]Ot~ATION AN]) ANTIOXIDANTN. T h e  io(Ionletr ic  
lnethod for  the  de tern l ina t ion  of act ive oxygen  in f a t s  was 
s tudied  in sever;ll labora tor ies .  1ml)rovements  reeommen(led by 
H e a t o n  a n d  IJri (J .  Sci. Food a n d A g r . ,  9, 7S1) were reht ted to 
de-aeration, wbielJ would reduce errors  caused by induced oxi- 
dat ion,  and lo the deve lopment  of  a miero-s l )eet rophotometr ie  
method  for  samples  of  very low peroxide coneentrat im~s.  :~'or 
very  ranc id  coral g e r m  oil, ([el Pazo  a n d  A l e m a n y  (Galen|ca 
Acta,  11, No. 3, 7) r e e o m m e n d e d u s i n g  a 2:1 mix tu re  of acetic 
acid a n d  ch loroform as the  solvent  in the  m e t h o d ;  for  lard 
samI)les 1)rozdov a n d  M a t e r a n s k a y a  ( Khim.  Nauka i Prom., 4, 
133) p re fe r red  the  same solvent,  also the  add i t ion  of some 
minera l  acid. 

Var ious  de t e rmina t ions  of carhony] subs t ances  served to 
eva lua te  spoi lage changes  in fa t s .  Be r ry  mM M e K e r r i g a n  
(J .  Set. Food Agr. ,  9, 693) f avored  an empir ica l  m e thod  for 

the  <letermination of the volat i le  carbonyl  compounds  in the  
fo rm  of "~. " c a r b o n y l  i n d e x "  because  it  was more  closely re- 
la ted  to oxidat ive  rqneid i ty  t h a n  e i ther  peroxide  va lues  or the  
total  carbonyl  values.  The Lea  me thod  of th i s  type  was  con- 
sidered unsu i t ab l e  for  app l ica t ion  to au tox id i z ing  milk f a t  
heeause  the  earbonyls  developing in th is  f a t  differ  f r o m  those  
of  o ther  common f a t s  ( T a m s m a  and  Powell,  J.  Agr .  Food Chem., 
7, 643). Lower  a ldehydes  p resen t  in rancid  oils yield a polaro- 
graphic wave with the  ha l f -wave  potent ia l  of  --1.9 volts,  which 
has  been used in s t u d y i n g  the  r anc id i ty  of  fish oils (K i k u eh i  
and  Okada,  Nippon Sv, isangal~e, 23, 41, 177, 181).  I n  an  
app l ica t ion  of the  de temMnat ion  of r anc id i ty  t h r o u g h  the reac- 
tion of earbonyls  with d iphenylcarbaz ide ,  color scales were 
develotwd to ra te  the  h~tensity of  r-n~eidity in b u t t e r  and lard 
(Se(ll:l.cek and  Rybin,  l:ette, Sei fcn,  und Anstr ichmit te l ,  6l ,  
1341. Work  on the  thiobarbituri( ' .  "mid value m e t h o d  involved 
dcvelopnmnt  of a s imple spee t ropho tomet r i e  m e t h o d  (Sehmidt ,  
ibid., 127, 8811, imlwovement  with use  of i soamyl  ace ta te  and 
e thanol  as solvent  (Dzikowski,  Roeznilci Panstwowego Zakladu 
l l ig.  9, 461) ,  and  i ts  appl ica t ion  to the  eva lua t ion  of rancid i ty  
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in soup preparat ions (SedIacek, Z. Lebensm.-Untersuch. and 
-Forsch., 109, 480), fishery products (Ryan and Stansby, Com. 
Fisheries Rev., 21, No. 1, 21), lard and walnut  kernels (Sed- 
lacck, Nahrung,  2, 655). Wode (TVF,  29, 141) considered the 
aldehyde value determination most suitable for evaluating de- 
odorized fa t s  because it  gave a good indication of the taste- 
retaining ability. 

The lowering of the aniline point of lard obtained by the 
presence of free fa t ty  acids, ketones, peroxides, and epoxides 
has been ])lotted as a basis for using the aniline point for 
evaluating the deterioration of lards (Wurziger and Lindemann,  
Fctte, Seifen, and Anstriehmit tel  6I, 257). 

:ln two comprehensive surveys on the analytical detection of 
ant ioxidants  the reviewers have also listed the countries that  
npprove each (Scher, Fette, Seifen, and Anslrichmittel ,  60, 1144; 
Solonmn, Rev. franc, corps gras, 6, 627). Seher (Fette,  Seifen, 
~nd Anstrichmittel ,  61, 345) developed a chronmtographic 
method for scanning fa t s  for antioxid'lnts and tabulated color- 
development characteristics of 24 'mtioxidants  as basic infor- 
mation for the method. A scheme developed for the deter- 
ruination of ascorbic acid, gallatcs, butylated hydroxyanisole, 
and butylated hydroxy toluene was based on segregation by 
selective solvents aml by adsorption on alumina, and measure- 
ment 1)y ultraviolet speetrophotometry (Wolff, l~ev. franc, corps 
gras., 6, 630). The four American food-approved antioxidants  
h:tve been completely separated by unidimensional chromatog- 
ral)hy (l)ehority, J. Chromatography, 2, 384). A collaborative 
study of the methods of Anglin e t a l .  for the quanti tat ive 
determination of the four commonly used ant ioxidants  found 
it unsuitable for official adoption (Conroy et al., J. Assoc. 
O]]ie. Agr. Chemists, 4,~, 358). A rapid, direct spectrophoto- 
metric determination of butylated hydroxy anisole, in lard, in 
the absence of other antioxidant,  was dcvised (Hanson et al., 
J. Am. Oil Chemists '  See., 36, 193). Reaction a t  50-60 ° in 
the presence of a small amount of ~lkali accelerated the indo- 
phenol reaction method for the determination of butylated 
hydroxytoluene (Wurzigcr and Chandra, Die Fleischwirtschaft,  
71, 926). Rapid spot tests have been designed to screen im- 
ported lards for those antioxid 'mts which are forbidden in 
Germany (Roos, ibid., 667). Complex formation with mercuric 
acetate served in a semimicro method for the determination of 
propyl gallatc in lards (Sedlacek, Z. Lcbensm.-Untersuch, and 
-Forsch, l l ] ,  108). 

Gordon and Machlin (Poultry Sci., 3S, 1463) evaluated the 
efficiency of ant ioxidants  biologically based on Vitamin A pro- 
tection. The samples with low levels of Vi tamin A were admin- 
istered to vi tamin A-depleted chicks. The criteria were growth 
and survival. 

DETEICIORATION MECHANIS)ff. The recent reviews in the field 
treated the following: the subject in general (Russell, J. Chem. 
2;d., 30, 111), the mechanism of peroxide fornmtion,  decompo- 
sition, rates, and analysis (Paquot,  Actions chim. et biol. radi- 
ations No. 4, 3), and the effect of light radiat ion on autoxi- 
d'~tion of f a t s  ( K a u f m a n n  and Vogelmann, Fette ,  Seifen,  and 
Anstrichmittel ,  61, 206; Farbenchemiker, 61, 6). 

Pa t t e rns  formed by the analytic characteristics of autoxi- 
dizing f a t s  were developed and interpreted for practical and 
fundamenta l  aspects. Curves of the iodine and peroxide value 
of ghee, lard, refined and crude peanut  oils, and sesame oil 
were interpreted from the standpoint  of rates of autoxidation, 
induction period, character at rancidity, stability, etc. (Kar tha ,  
J. Sci. Res., India, 17B, 237). In  similar work peroxide value, 
carbonyl content, and epihydric aldehyde content were plotted 
to show the relative rates of spoilage of tallow and lard 
(Puronas  e ta l . ,  Kauno Polotcch Inst .  Darbai, 9, 19). Rates of 
peroxide development and decomposition at  various tempera- 
tures were determined for saury, sardine, whale, linseed, sesame, 
and camella oils in a comparison of the stabili ty of saury oil 
with other comparable oils (Wa~anabe and Toyama, Mere. Fac. 
Eng. Nagoya Univ. 10, 95). Peroxide development curves ob- 
tained from unsa tura ted  f a t ty  acids exhibited a straight-llne 
relationship between the logari thms of the time of maximum 
peroxide content and storage temperature,  also between the 
logari thm of t ime of maximum rate of peroxide format ion and 
temperature of storage (Pietrzyk, Roczniki, Tech. i Chem. 
Zywnosci, 3, 77). In  similar work on oleic aeid at  20-60°G. the 
temperature  at  which the tests  were run caused considerable dif- 
ference in the character of the curves (Drozdov and Materanska,  
Nau~ Doklady Vysshei ShIcoly. Khim.  i Khim.  TeIch. 1953, No. 3, 
536). 

More intensive work of the same type pertained to the reac- 
tion occurring in the process a n ~ t h e  products formed. Analysis 
of the products developed during oxidation of methyl  oleate 
showed tha t  a monohydroperoxide formed initially and tha t  some 
polymerization took place on autoxidation at  60-100°C. (Khan,  

Palcistan J. Set. Res., 10, :No. 4, 149). The same progress of 
reaction was demonstra ted with methyl linoleate in another 
investigation in which rate constants were also determined and 
the hydroperoxide was identified as the cis,trans-form (Kern 
and Dulog, Mikromol. Chem., 29, 199). In  confirmation of the 
lat ter  it was shown tha t  there were two positional isomers 
(9- and 13-) for  this  cis-transproduct,  indicating two possi- 
bilities of at tack by oxygen on the two 3-C segments in the 
5-C system of methyl  linoleate containing mobile ~ electrons 
(Khan,  Can. J. Chem., 37, 1029). The oxidation mechanism of 
the oxidation of petroselenates was found to be fundamental ly  
the same as for the oleates (Gold and Skellon, J. Applied Chem., 
9, 389). 

The carbonyls which form during autoxidation were analyzed 
for composition. The steam-volatile types found in autoxidized 
fa t s  by Gaddis et al. (Food l~es., 24, 283) included saturated 
aldehydes, methyl  ketones, 2-en-l-als, and 2,4-dien-l-als. Gen- 
erally, sa turated earbonyls increased in unheated fats ,  and 
unsa tura ted  carbonyls increased when the fa t  was heated. A 
thorough analysis  of the steanl-volatile monocarbonyls in rancid 
freezer-stored pork f a t  showed the presence of Ci, C2, C3, C,, 
and C9 n-alkanals;  three unknown earbonyls;  C¢ Ca, Clo, and CN 
a,lk-2-enals; and 07, ~ ,  C~o, and Cu alk-2-,4-dienats (Gaddis  and 
Ellis, ibid., 392). Here hexanal and deca-2,4-dienal were the 
dominant  compounds present. The same compounds plus 2- 
octenal were the principal earbonyl compounds formed during 
the oxidation of ammonium linoleate (Badings,  J. Am. ()it 
Chemists'  See., 36, 648). I t  was believed tha t  the oxidation 
taste reversal in soybean oil arises f rom 2,4-heptadienal and/or  
2,4-octadienal (von Pezold, Fette,  Seifen, und Antsrichmittel ,  
6l, 1018). The methyl ketones with odd numbers of carbon 
atoms in the n-alkyl group from Ca through C~5 were identified 
in the steam volatiles of bu t te r fa t  and were discussed in terms 
of origin of tastes and  flavors (Pa t ton  and Tharp, J. Dairy Sci., 
42, 49). In  commercial evaporated milk the casein and lactose 
may also serve as precursors of some of these carbonyl com- 
pounds (Dutra  et al., Food Res., 24, 688). Many obvious vola- 
tile carbonyl compounds were also isolated from fish and fish 
oils (Onoe, Nippon Kagaku  Zaashi 79, 801; Toyama et al., 
Mere. Fac. Eng. Nagya  Univ. 9, ]25; Mangan,  Com. Fisheries 
Rev. 2l ,  No. 7, 21). One group of these investig'~tors (Toyama 
ct al.) did not think tha t  the characteristic odor of fish oil 
could be a t t r ibuted to these compounds. The unsaponifiables 
f rom rancid bu tcher ' s  f a t  contained components with two con- 
juga ted  double bonds which were believed to have arisen from a- 
and fl-carbonyl compounds formed as a result of the oxidation of 
unsa tura ted  f a t t y  acids (Mirna, Fette,  Seifen, und~ Anstrich- 
mittel, 61, 1163). 

STABILITY OP FATTY MATEI~IALS. The free f a t ty  acid forma- 
tion (lipolysis) in the course of storage at  --10 and 10°C. of 
five species of commercially frozen fish has been determined as 
fundamenta l  data  on the stabil i ty of the fish during storage 
(Dyer et al., Fisheries Rcs. Board Can. Progr. Repts. At lant ic  
Coast Stas., No. 71, 17). In  similar work on cod stored in 
crushed ice, hydrolysis of fat ,  phospholipids, and cholesterol 
esters were determined over an eight-week period (Lovern 
e ta l . ,  J. Set. Food Agr., 10, 327). 

The amount  of hydrolytic decomposition during the vacuum 
deodorization of f a t s  at 180 ° appeared to be a funct ion of the 
free f a t t y  acid content, and it also increased in direct p ropor  
tion to the absolute pressure (Sarkadi, J. Am. Oil Chemists '  
See., 36, 143). 

Five drums of solvent-extracted, refined-in-miscella, and three 
drums of screw-pressed cottonseed oils were held 28 months 
under  different types of storage and  examlne4 subjectively and 
objectively (]~aumann, ibid., 28). There was no relationship 
between graders '  judgments  of the oils for " o f f  flavor and 
o d o r "  and the tests  for  peroxide value and AOM stability. 

Uncured cooked meat,  which contains ferric denatured globin 
henloehromogen, showed high thiobarbiturie acid values shortly 
af ter  cooking whereas no such increase was apparent  in cured 
meat  in which the p igment  was present as pink ferrous nitric 
oxide hemochromogen (Younathan and Wat ts ,  Food Res., 2~, 
728). Fresh blood catalyzed the oxidation of unsa tura ted  fa ts  
greatest  at  pI-I 7.0; with boiled blood there was no such optl- 
mum pH, and the catalytic activity was decreased to two-thirds 
(Shimizu and Fukuhara ,  Nippon Suisangaku Kaishi,  24, 760). 
In  a s tudy of the kinetics of the oxidation of unsa tura ted  fa t ty  
acids catalyzed by hemat in  compounds the rate of oxidation 
increased with increased hemoglobin concentration to a maxi- 
mum rate a t  7.5 × 10 -~ moles (Amier and Tappel, J. Am.  Oil 
Chemists'  Soc., 36, 8). In  this  work the rate constants  for 
reactions were determined for several hemat in  compounds. The 
products developed in this  reaction in the absence of oxygen 
were principally oxirane, hydroxyl, and carbonyl compounds; 
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in addition, cleavage of the carbon chMn, loss of conjugated 
double bonds, and polymerization also took place (ibid., 12). 

The autoxidation reactions of unsa tura ted  fa t ty  acids in the 
presence of chlorophyll was explained on the basis of an oxi- 
dizing chlorophyll-oxygen complex forming at  an a-methyl group 
adjacent  to the double bond under light sensitization (Khan,  
Pa?~istan J. Sci. Ind. Res. 1, 258). In an aqueous carotene- 
sodium linoleate system a minimum of carotene destruction 
occurred at the eriticM micelle concentration of sodium linole- 
ate; below this concentration the oxidation of carotene did not 
appear to be coupled to tha t  of linoleate; and above the critical 
mieelle concentration the rate of oxidation of both carotene and 
linoleate was increased by raising the level of either (Lohmar 
and Tookey, Arch. Bioehem. and Biophys., 84, 297). In a study 
of the stabili ty of carotene in some oils, either crude or refined 
soybean oils were better solvents than rapeseed or peanut  oils 
(Maciag, Aeta, Polon. Fharm., 15, 447). Pox and Michelsen 
(J. Nutr. ,  67, 123) have recommended tha t  the ferric phosphate, 
copper sulfate, and nlanganese sulfate  ingredients of dietary 
salts of synthetic experimental rations be replaced by the 
citrates of the metals to reduce autoxidation. In certain emul- 
sions, autoxidation was dependent on heavy metals in the oil 
phase and was inhibited by complexing the metal into the water 
phase with alanine (Loncin et at., Fette,  Seifen, and Anstrieb- 
mittel, 6I, 1055). The storage life of dry milk was enhanced 
three to four times in this  way. The unsa tura ted  fa t ty  acids in 
their urea adducts were quite stable; this stabil i ty was reduced 
t~t lower pressures and disappeared at  80°C. (Makita,  Roy. 
Phys. Chem. Japan, 28, 31). 

~kNTIOXIDANTS. Several studies were on natur.d antioxid~,nts. 
The phospholipids extracted from sunflower and soybean 
oils stabilized raw-pressed vegetable oils more efficiently than 
expeller-produced oils, possitdy because cold-pressed oils were 
phospholipid deficient (Rzhekhin and Preobrazhensk' ,ya,  Mas- 
Ioboino Zhirovaya J~rom., 25, No. 7, 20). Among the natural  
ant ioxidants  of butter,  cephalin was best when tested imlividu- 
:ally, but in combimltion with toeopherol the elticienc~y was 
considerably increased ( t [aab,  Milehwissensehafl, 14, I(i). 
Among the seven tocol~herols the 6-, ~,-, and v-methylated forms 
were most etIieient for protecting c.arottme in mim,ral oil solu- 
t ion; the 8-, 7-, v-, and fl-fornls were best for lard and methyl 
linoleate; and the &form most efficient for lard esters exposed 
to l ight (Lea t~mt Word, J. ~gei. Food A#r., 10, 537). In hydro- 
genated soybean oil the presence Of rest(lind hydrogenated 
catalyst  markedly increased the oxidation of oil and the de- 
struction of tocopherol (Evans  et al., J. Ant. Oil Chemists'  See., 
26, 73). This effect was eliminated by the addithm of a small 
amount  of citric acid. [n a study of tocopherol oxidation in 
soybenn oil it was observed tha t  part ial  removal of the toe[lid,- 
orals improved the st:d~ility of the oil and that  in soybean oils 
freed ~f natural  :mtioxi(lant none of the food antioxidants wt'rc 
cffectiw; stabilizers (Frnnkel  et al., Fette,  Sei fcn, ,and A~I 
slriehmitlel,  6l ,  1036). Small amounts  of the :udioxidant, 
a-toeopherol, were equally effective in lard in either one com- 
plete, dose or in smw~essive portions during oxidation ; howevm' 
with large amounts a single complete dose caused inversion of 
aetivity whereas this lqrge amount  in successive portions was 
more effective than a single optimal dose (Ileinmn and v(m 
Pezohl, Z. Lrbcnsm.-Untersueh. und. -Forsch., I I I ,  1). The 
hu t t e r fa t  preduccd from the milk of e'tttle on tecopherol-1)oor 
diets was considerably improved by supplementing the. cows' 
rations with wheat germ; but  Vi tamin E pred)aration SUl)lde- 
meats  were imfffective. (Sukhnova, Trudy Vsesoyuz. Sel'skokhoz. 
Inst.  Zaocltn. Obrazowrniya, I957, No. 1, 206). A grctttcr anti 
oxidant effect front the unsqponifiable fract ion of rapesccd oil 
than  tha t  of sunflower oil was at t r ibuted to greater tocopherol 
content (Tiiufel et al., Nahrnng, 2, 853). The juices of onions 
and garlic, particularly from the skins, exhibited antioxidant  
and copper-chelating properties (Lewis and Watts ,  Food. Res., 
23, 274). These were a t t r ibuted to the flavonoid compounds 
present. Among flavonoid compounds tested for inhibition of 
the copper-catalyzed oxidation of ascorbic acid through cheh> 
tion, quercitin was effective and rutin poor; catechel and dehy- 
droquercetin formed no chelates (Heimann and Heinrich, Fette, 
Seifen, und Anstrichmittel ,  6l, 1024). 

Some materials were tested for ant ioxidant  activity in vari- 
ous substances. Chlorpromazine in small concentrations in- 
hibited formation of lipid peroxides in liver and brain homog- 
enates (Bernheim, Prec. Expel. Biol. Med., i02, 660). Phos- 
phates, green-tea extracts,  tr ihydroxybutyrophenone, and to- 
mato soup in combination with ascorbic acid were effective 
ant ioxidants  for irradiated cooked perk (Tarladgis,  Food Tech., 
13, 635). Among distilled fractions of smoke components the 
most antioxygenic portion distilled at  119-126°C. and was com- 
posed of methyl esters of pyrogallol homologs (Kurko, Meat 

Ind. U.S.S.R., 30, No. 3, 19). An antioxidant  combination of 
ascorbic acid and yellow flavones was very effective for stabiliz- 
ing but ter  altd margs r ine  (Akkerman, Izvest.  Vysshilch Ucheb. 
Zavedenii Pishchevaya Tekh., Y959, No. 2, 51). A combination 
of tannin,  ascorbic acid, and Vitamin E was recommended for 
the stabilization of sunflower oil under conditions of prolonged 
heat ing (Fam-Yung  and Varnas, Trudy Odessl~. Tekhnol. Pish- 
chevoii i Kholodil. Prom., 9, No. 1, 43). Dipping fresh fish in 
1% butylated hydroxy anisole emulsion improved their star- 
ability (Li l jema@ et al., Forte, Seifen, and Anstr ichmit tcl  6t, 
465). The stabili ty of cooked oysters was considerably im- 
proved by cooking in a 0.1% ascorbie acid solution (Schwartz 
and Wat ts ,  Con~. Fisheries Rev. ZI, No. 3, 1).  In  other com- 
munications on the stabilization of fats ,  conventional antloxi- 
da~ts were evaluated for use in sunflower and cottonseed oils 
(Lebedeva, Masloboino-Zhirovaya Prom. 25, No. 7, 24), animal 
fats,  dried milk, and baked goods Tollenaar, Tluszczc i Srodki 
Pioarce 2, 273), lard (Knorre  et al., Zhur. Prilelad. Khim.,  32, 
1359), margar ine  (Suite et al., Ely6 to Sholcuryd, 7, 128), and 
butter  (Kotova, Izvest. Vysshikh Ucheb. Zavedenii, Pishch.evaya 
Telch., 1958, No. 5, 53), Zalashlco, Moloehnaya Prom., 20, No. 2, 
25). :Reviews, lectures, and general discussion on ant ioxidants  
contained information on their uses in foods in general (Dugan,  
Am. Perfumer Aromat., 73, No. 2, 47; Lea, J. SoL ~ood Agr., 
9, 622; Stuckey, Am. Per fumer  Aromat.,  73, No. 2, 35), in 
emulsions (Thorvik, Medd. Norsk Farm. Selskap, 20, 147), in 
pharmacy (Sees, "Osterr .  Apoth. Zig. 10, 547; Dal Brollo 
et al., Farmaco, Pavia, Ed. prat. I3, 615; Jaminet ,  ibid.., 14, 
73; Marcuse, Dour, Apoth. Ztfl., 98, 962) and in the manufac-  
ture of cosmetics (Peereboom, Am. Perf,~mer Aromat.,  73, 
No. 2, 27; Williams, ibid., 39; Pr ivet t  and Lundberg,  ibid., 44). 

Pa ten ts  have been issued for the following antioxid.mts:  a 
powdered mixture of butylated hydroxytoluene and anhydrous 
sodium lauryl alcohol sulfa te  (for fish) (Tsuboi "tnd Tsuboi, 
Japan, 2832, '59),  2,2'-dihydroxy-3,5,3', 5 '- tetramethyldiphenyl 
methane (De Benedictis, Ger. 9.i2,5S4, Cl23e), an extract from 
yeast (Forbes et at., Brit.  803,5>98), acyclie amines (Hampson 
and Freeman, Brit. 8()7,/226), mixtures of four  conventional 
ant ioxidants  (for feeds) (de ]~rochard ct al., Fr. J,110,038), 
nnd the condensate of 4-methalyloxyphemfl and hydroquinone 
(Gleim, U. S. :~,870,027). Metal surfaces of containers were 
coated with inorganic phosphates to mininfize oxidation of fa t  
drippings ( l lohnan,  U. S. 2,871,130). The use of antioxidants 
to stabilize huffing compounds was patented (Gibson and Bog- 
danoff, U. S. 2,g97,(175). Reversion ef hardened soybean oil 
was inhibited by tre:dment with n mihl oxidizing agent  in the 
water wash af ter  the refining before hydrogenat ioa (Sims ct al., 
U. S. 2,5"72,465). 

A comi)rehensive review of the bioehenfical and pharnmco- 
I,)gical aspects of :lntioxi(lants was compiled by Ward (Chemis- 
try and. Industry,  1.959, 498). The toxieity of 6-cthoxy-],2- 
dihydro-2,2,4-trimethyhluinolene wqs COml)rehensively determined 
<m Iqborntory "ufinmls and eatlh, as l)asie information for use 
in alf:df ' t  feed as "m antioxidant  to preserve Vitamin A (Wil- 
son ct al., J. Agr. Food Chem., 7, 203, 2(t6). After  feeding the 
antioxidant,  a-phenylisolmtyric acid, I:,belh, d with (?~t, to rats, 
78-88 and 2,3-5.6% of the activity appeared in th(! urine and 
feces, respectiwqy (Bernhard and Thonmmn, Hrlv. ehim. Aeta,, 
II, 536). 

li]~'~'ECT ()~' IONIZING :RAYS. lenizing irradiation of fa ts  and 
oils caused bleaching, viscosity increase, and e.hanges in the 
('onliguration of unsaturated grtmps present in the chemical 
structure (Koenecke, Offie. l)i!lest I~'ed. and Varnish Pro(btetion 
()bzbs, 3I, 2395; Clubb and Wills, Biochem. J. ,  7l, 16P; Liick 
and Kiihn, Z. Lebensm.-Untersneh. und -Forseh. ~10, 430; Sed- 
hwek, Nehrung 2, 547 ; Tarusov, l'roc. A~l-Union Conf. 1~adiatios 
Chemistry Ist, Moscow 1.957, Pt. 4, 185). I r radiat ion of lard 
was detr imental  to its digestion by the dog (Sehreiber and 
Nasset, J. Appl ied Physiol., 14, 639; Fed. Prec. 18, 139). 

IAPOXIDASI': OXIDATION Or" PATS. A stepwise oxidation of cot- 
tonseed oil with navy bean lipoxidase showed a straigbt-line 
relation for increases of peroxide vnhle, earbonyl value, and 
diene conjugation (Koch et al., J. Ant. Oil Chemists'  See., 36, 
205). This oxidized oil had  a better calorie efficiency than 
cottonseed oil air-oxidized to the same peroxide value. Oxida- 
tion of linoleate by the lipoxidase of fish t issue was inhibited 
in decreasing order by hydroquinone, Vitamin C, sodium cya- 
nide, copper sulfate,  and mercuric chloride bu t  not by sodium 
fluoride (Nagayama  and Toyoki, Nippon Suisangalcu Kaishi, 
24, 853). The hydrolysis of soybean and corn oils with the 
lipase of the castor oil plant st imulated the rate of oxidation 
by lipoxidase (Kretovieh et al., Izvest.  Vysshikh Ueheb. Zave- 
denii Pishehcvaya Tekl. 1958, No. 5, 23). Only a s~ight stimu- 
lation of the oxidation takes place with oat oil. 
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Nutrition and Biochemistry 
FAT NUTaITION. Reviews and lectures concerning lipids in 

nut r i t ion  have been presented on the fol lowing topics:  essential 
f a t t y  acids, diet and atheroselerosis, the fat-soluble vitamins 
(Olson, Am.  Rev. Biochem.,  23, 467) parakera tos is  and essential 
f a t t y  acids (Nutr i .  Revs., I7,  43), essential f a t ty  acid deficiency 
in in fan ts  (ibid., 136), dietary effects on human  milk fa t ty  
acids (ibid.,  263), high-fat  diets and blood changes (ibid., 2'18), 
nut r i t ion  and lipogenesis (ibid., 316) ,  dietary fa t  and energy 
and protein metal)olism in man (ibid.,  332).  

F a t  nut r i t ion  ill wlrious qge groups  has  been studied. There 
was no apparen t  relationship between diastolic blood pressures 
and fa t  contents  of the diets of older womeu; da ta  were re- 
por ted on blood llressurcs and body weights (Burr i l l  et al., 
J.  Am.  Diet. Assoc., 35, 935).  Studies of the essential fa t ty  
acids in in fan t  nutr i t ion indicate tha t  in young in fan ts  opt imum 
caloric efficiency is el)rained when linoleic acid comprises about 
4% of the calorie intake (A(lanl et el., J.  Nulr . ,  66, 555), the 
addit ion of sa tura ted fa t ty  acids te tile diets of in fan ts  with 
elinieal syml)toms of essential f a t ty  acid deficiency did 1lot 
alleviate the condition whereas the addition of linoleic acid as 
trilinolein to constitute 2% of the daily calorie intake restored 
tile skin to a nornml texture within one to two weeks (Hanson 
el el., ibid., 66, 565). Fat in hum'ul  milk wqs more completely 
utilized by premature  infants  than fa t  in cow's  milk. Enrich- 
ment  of human nlilk did not increase fa t  util ization (Oeklitz 
(.t at., Z, Kinderhei lk ,  g'g, 321). Studies on f a t  and growth 
dur ing chil(Ihood (Corn el el., ibid., 129, 1615) have been 
rellorted. 

The identific'ttion of dietary protein and energy as affected 
by f a t  and carbohydrate  was studied. Two diets furn ish ing  
e(lual amounts  of protein and energy lint differing widely in 
fa t  content  were fell to male subjects.  The differences in total 
daily energy exl)emlitures and ni trogcn Ilalanee between tile 
two diets were insignificant (Swi f t  et al., J.  Nutr . ,  68, 281). 
Increases in dietary fat  ef lactat ing women were found to be 
aceomllanied I)y increases in milk fa t  as well as in liI)ase, ester- 
ase, and alkaline llhosllhatase contents of milk (Karm'~Mear 
et al., J .  Nutr . ,  69, 274). 

A study of the intluen('e ef dietary fa t  on the incorporation 
of f a t t y  acids into |ledy and egg fa t  of lhe hen suggested that  
in cases of dietary insufficiencies of polyenoic acids tile hen 
selectively draws upon its body depot fa t  for  the production of 
egg fat .  Under  normal conditions it al)peared tha t  tile poly- 
unsa tu ra ted  acids not synthesized de nero were t rans fe r red  
directly f rom the diet ( l , 'eigcnbaum el el., Arch.  Bioehem. 
Biophys . ,  79, 302). 1)lets containing various levels of safflower, 
linseed, cottonseed, corn, or soybean oils were fed to hens. The 
results of total f a t ty  acid determinat ions on tile yolk fa t  sug- 
gested that  there was qn antagonis t ic  or inhibi tory effect of 
linolenic acid toward incorporat ion of linoleic acid into yolk 
f a t  (Wheeler et al., J.  Nutr . ,  69, 253). Tile effects of feeding 
malvolic and sterculic acids to laying hens on the production of 
pink whites in eggs was reported (Shenstone et at., P(r~zltry 
Sci., 38, 1055). Isolat ion and characterist ics were described 
for  a l ipophosphoprotein  which apparent ly  t r anspo r t s  most  of 
the plasma lipid and almost hal f  of the plasma phosphoprotein 
included in egg yolks (MeIndoe,  Bioehem. J.,  72, 153). 

The rate of growth of poul t ry  was improved by the addition 
of 0.5 2.0% of sodium and potass ium soaps of CI~ to C.~_o fa t ty  
acids to the feed (U. S. 2,899,308). The effect of dietary fat ,  
calorie intake, and protein  level on caged layers  was studied 
f rom the point  of view of rate  of egg production,  atherogenesis,  
and serum cholesterol levels. Mono-beta-aminopropiouitr i te-  
f umara t e  ( B A P N )  was fed to chicks on low- and high-fa t  diets, 
with and without  cholesterol supplements.  The invest igators  
concluded tha t  the high levels of dietary f a t  increased the rate 
of internal  hemorrhage due to B A P N  in some way other than by 
increasing serum cholesterol (Barne t t  et el., Pou l t r y  Set., 38, 
589). Exper iments  were carried out to determine the value of 
tallow and the effect of protein  level in all mash broiler diets 
based on wheat  meal. Added fa t  did not affect growth rate but  
improved feed conversion. Stabil ization of  the f a t  had no effect 
on body weight  or feed efficiency (Beilharz et al., ibid., 38, 519). 
I n  experiments  evaluated with chicks, highly significant growth 
increases were obtained by increasing the vegetable oil content 
of purified diets, or soybean oil in the diet gave bet ter  growth 
ra tes  than  did hydrogenated  vegetable oil or lard. A fract ion 
of corn oil composed chiefly of glycerides was found  to promote 
growth  to approximately  the same extent  as the in tac t  oil (Dam 
et al., J .  Nutr . ,  63, 615). I t  was suggested by one group  of 
invest igators  that  soybean oil contains an organic growth- 
p romot ing  and antipotie f a c t o r [ s ] .  (Kra t ze r  et al., Pou l t ry  
Set., 38, 1094). The edible t issues of chickens t reated with 
st i lbestrol  were found to contain measurable  amounts  of estro- 

genie activity because of the stilbestrol t rea tment  four  to five 
weeks af te r  the t rea tment  (Umberger  et al., ibid., 38, 118). 

Lack of dietary fa t  in the feed of guinea pigs  caused retarded 
growth,  dermatit is ,  skin ulcers, loss of fur ,  and some mortal i ty  
(Reid et al., J.  Nutr . ,  67, 611). Tile addit ion of  10% of rape- 
seed oil meal to tbe diet of swine and of ra t s  depressed the 
growth rate  and feed efficiency in both species. ( H u s s a r  et el., 
Can. J.  A n i m a l  Sci., 39, 84). Rapeseed oil meal in the diet of 
swine a~ld ra ts  significantly depressed apparen t  digestibili ty of 
dry mat te r  and ni t rogen in ra t s  only. Female rats  were more 
susceptible to rapeseed oil meal toxicity than were male ra ts  
(Hussa r  et al., ibid. 39, 96). The back fa t  of castrated male 
pigs was lower in water  but  higher in fa t  than  tha t  of non- 
castrated females, and the type of feed had little effect oil 
such differences (Schou et al. F le i schwrotsehof t ,  1l, 467). 

Increased knowledge of the role of the essential f a t t y  acids 
has been obt 'dned f rom nutr i t ional  studies with rats.  Young 
male ra ts  received a diet em'iched with sunflower oil. An ill- 
crease of up to 40% in the linoleic acid content ef organs  and 
fa t  depots was observed. When these animals were placed on 
a fa t - f ree  diet, a gradual  decrease in linoleie acid occurred 
while there was an increase in the arachidonic acid content 
(Naguer ,  Z. Physiol.  Chem., 212, 235). Linoleyl alcohol re- 
lieved the symptoms of essential f a t t y  acid deficiency when fed 
to rats.  Octadecatriene and octadecadiene acted as severe skin 
i r r i tants ,  induced f a t t y  livers, and also caused changes, in the 
polyunsa tura ted  f a t t y  acid pa t te rn  of tile hear t  lipids in rats. 
Changes ill the polyunsatura ted  f a t ty  acid content  of the heart  
lipids were also induced by linoleyl and lilmlenyl .alcohols. Both 
these compounds st imulated growth,  bu t  tile linelenyl alcohol 
had no effect on the deficiency symptoms (Aaes-J0rgensen et 
al., J .  Nutr . ,  67, 413). Concentrates of po lyunsa tura ted  fa t ty  
acids f rom tuna oil were f rac t ionated according to chain length 
and were fed to essential fa t ty  acid-deficient rats.  All tlle frm> 
lions except the Cu~ fract ion showed marked st imulation of 
growth,  but  none relieved the symptoms of essential f a t t y  acid 
deficiency (Pr ive t t  et al., ibid., 57, 423). The fecal unsa tura ted  
f a t t y  acids "q)pcar to be in par t  of an essential na ture  since the 
prevention of coprophagy in the ra t  hastened the productiolt of 
essential f a t ty  acid-deficiency symptoms (Barnes  et el., ibid., 
68, 121). An interrelat ion between the cholesterol pahni t ic  acid 
to unsa tura ted  f a t ty  acid content of diets was established in the 
growing mouse and rat  (Bosshardt  et al., ibid., 69, 185). The 
absorpt ion of corn and rapeseed oil fed to ra ts  ad l ib i tum was 
95 and 92%, respectively (Beare et al., Can. J .  Bioehcm. and 
Physiol . ,  37, 613). I t  was suggested tha t  as a rest)onse to the 
st imulus of  caloric deficiency in the t issues of rats  a nonglyco- 
genolytic, ketogenic, f'~t-mobilizing hormone[s ]  is produced 
(Moyes, Biochem. J.,  71, 459). The pa t t e rn  of depletion and 
repletion of po lyunsa tura ted  f a t t y  acids in the serum and tis- 
sues of Cebus monkeys, which were changed f rom diets rich in 
linoleie acid to fa t - f ree  diets was reported ( P o r t m a n  et al., 
J .  Nutr . ,  69, 245). The addit ion of lard to the diet of ra t s  gave 
some protect ion aga ins t  selenium poisoning (Romanowski  et al., 
Prec.  S. Dal~. Acad.  Set., 37, 76). 

The feeding of restr icted roughage with high levels of pro- 
tein concentrates  produced significant declines in milk fa t  in 
lactat ing cows and goats. Associated with the decline in milk 
fa t  were a significant increase ill the ruulen propionic acid 
and a decrease in blood ketone bodies. The feeding of so- 
dium acetate increased the low milk f a t  while sodiuul pro- 
pionate tended to lower it fu r ther  (Soest  et al., J.  Dairy  Sci., 
42, 1977). As the prepara t ion  of concentrate in the ra t ion of 
ruminants  was increased, the relative propor t ion  of acetic acid 
decreased whereas tha t  of propionic and butyric  acids increased 
(El l iot t  et al., ibid., 42, 843). Conlpared to a rat ion of alfalfa,  
hay, and corn, a rat ion of ground corn or ground corn and 
minerals  resulted in a marked decrease in rumen acetate and 
an increase in rumen propionate  in Holstein heifers.  Dis- 
similation of C*Mabelled glucose by incubated rumen contents 
demonstra ted  tha t  ra t ions  which induced a marked change in 
molar  propor t ions  of rumen volatile f a t t y  acids also induced a 
marked change in rumen microbial metabolism (Eusebio  et al., 
ibid., 42, 692). Animal and vegetable fa t s  prevented acute 
legume bloat  in cattle, apparent ly  by clearing the cardia of 
foam (Colvin et al., ibid., 42, 333). The addit ion of 10% brown 
grease, 10% hydrogenated  cottonseed oil, or 5% of each to calf 
s tar ters  reduced feed consumption and weight  gain. The ma jo r  
pa r t  of the reduction in growth was due to the reduction in 
s ta r te r  intake (Miller et al., ibid., 42, 153). 

I n  an a t t empt  to determine some of  the fac tors  responsible 
for  the poor condition and deaths of calves receiving rat ions 
containing a high content  of unsa tu ra ted  acids, the results  of 
feeding corn oil-filled milk to dairy calves were studied. The 
animals  were found  to be in very poor physical condition, symp- 
toms of anorexia and muscular  involvement were observed, poor 
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feed ut i l i ze | l ee  and unsatisfactory weight gains were observed 
(Adams et el,, ibid., 42, 1552). The above studies were ex- 
tended to determine the fecal characterist ics ~nd digestibili ty 
ie calves receiving various filled milks. Abnormal ly  large 
amounts  of feces were voided by animals  fed the cent  oil-filled 
milk when the diet was prepared weekly, bat  the diarrhea was 
reduced when the diet was prepared daily or when hydrogenated 
eodn oil was fed. Undoubtedly the toxicity symptoms were due 
largely to effects of the. deterioration of the unsatur~tted fatty 
acids (Adams et el., ibid., 42, 1562). Fu r the r  studies by the 
same group on the biped plasma toeopherot and Vi tamin  A 
levels were carried out. Low blood plasma tocopherol levels 
were foued ie calves fed core oil-filled milk despite a relatively 
high tocopherol intake. Low levels of t)b~sma tocophero! were 
• also observed in calves receiving lard-filled milk a~d oxidized 
butter-filled milk. ¥ i t a m i n  A levels in plasma, were also reduced 
dur ing the experimental  period. Oral supplementa t ion of to- 
copherol increased plasma tocopherol levels (Adams ct al., ibid., 
4Z, 1569). The uti l ization of fa t  in milk replacers by the dairy 
calf h~ts been studied. When a milk reph~cer composed of dried 
skim milk was sup-plemented with tallow, coconut fa t  grease, 
or but ter ,  in the unhomogenized state  the f a t  was poorly di- 
gested. The inclusioe of crude soybean lecithin in the milk 
replaeer imI)roved the utilizatiou of tallow eocene |  fa t  and 
grease (Hopkins  e~ al ,  ibid., 42, 1815). 

A low-fat milk u:~s produced when cows received rat ions 
made up of cooked high-starch feeds while only a. s l ight  de- 
crease in milk fa t  was produced when the more commonly fed 
concentrates with cvee lower levels of roughage were fed (Shaw 
et el., J .  Nutr. ,  69, 235). Estrogenie  "~ctivity in cow's  milk and 
in the bile of calves was found af ter  feeding of low levels of 
diethylstilbestrel (Herr ick ct el., J .  Dairy Sci., .~.~, 1966). I t  
was found tlmt the tissues of steers, hogs, lambs, and poultry 
contained dieldrin when this substance was fed i~, the diet. 
lmy ing  hens stored the gre:ltcst quanti ty,  but  their eggs cen- 
t:lined very little dieldrin (Giinnon cl al., J. A.qr. and Food 
Chem., 7, 82fi). 

A number of reports  were presented in the area of heated 
a n d t o x i r  fats. The r(~sultsof one s tudy ind i ( ' , t ed  t]mt thermally 
oxidized butterf:~t or the thernmlly oxidized m',,lo~u~-insoluble 
protein of but ter  did not exhibit any differenres in the growth 
of ra ts  when ('onlpared with those fed fresh f;,ts. When rats 
were fed either coru or hydrogennted soybc;ln oil thermally 
oxidized at 200°(L for  26 hrs., they gain(~d signiticnntly h,ss 
weight th:!n thosc fed the fresh fats.  When these oils were 
mixed with 30% (,f the a(,etone-insolubh~ bu t t e r fa t  nn(l ther- 
mally oxidized nt 200°(?. for 24 hrs., the growth-depressing 
effects on I'~ts was not observed (HhMcrao ('/ al., J. /)airy Sci., 
-i.~, 1(157). The m~triti(mal efl'e('t of polymers isolated from 
thernmlly oxidized corn oil was stndied. The nomlistill;,bh* r(.si- 
due from thc nom,re~-adduct-forming fa t ty  :wi(Is of r(,rn oil 
which had becn heated at 20[) ° for 48 hrs. w;,s found to bc tim 
nmst toxic to r:~ts (Perkins  r't al., J .  N , / r . ,  #8, 101). llydro- 
genated ('otlonsecd oil heated in a commert.i:H fryer  for 24 d:~ys 
had no deletcrious effects of rats when fed :,t b~vels ns high as 
20% of the diet. The r(,sults indi[-ntcd tha t  duriug heat ing 
unsatura t ion (wuurred in lhe f;~t (Keane ct el., ibid., 68, 57). 

The fresh ethyl esters of put|tied, highly uusa tura ted  fa t ty  
acids f rom sardine oil were not  toxic to rats, lint they became 
very toxic aft(.r auto-oxhtatiou.  The uom~ren-adduct-forming 
fract ion :~ppt,t~red to contMn the most toxic ('propounds. The 
peroxides of the auto-oxidized fa t ty  acids wcrc ftmud in livers 
and muscles of ra ts  (Kaned:~ et el., Eiyd to Shok~ryd, 7, 188). 
The toxicity of cer ta ie  fa t s  in chicken feeds received consider- 
able attention. Mortal i ty  and other signs of toxicity, rumply 
hydropcricardium, were produced in ehickeus in :~s little as 
six to scrim days a f te r  the addition of certain text(, f:~ts to a 
purified diet (Mochlin et el., Poultry Sci., 38, 573). Sixty- 
seven per cent of birds receiving a toxic fa t  for  the full grow- 
ing period died dur ing the growing and laying i,(,riod. Autopsy 
reveqled hydropericardium, hydroi)eritoneum, nnd pale swollen 
kidneys. Egg  production ceased in 55 days, at,d hatclmbility 
was great ly decreased (Dunahoo el al., |bid, 3g, 663). 

I n  more recent studies it has been found that  the toxic prin- 
ciple in certain poul t ry  feeds is concentr:lted in a tmrticular  
por t ion of the nonsaponifiable f ract ion of the fa t  (Po t t e r  et al., 
J. Am.  Oil Chemists '  See., 36, 214). hmna tu re  mice fed a highly 
purified, low-fiber diet containing 7.5% of polyoxyethylcne (20) 
and sorbital  monosteara te  (Twecn 60) exhibited ret'~r(lation of 
growth,  diarrhea, and decreased survival. These effects were 
largely overcome, by the concurrent adminis t ra t ion  of Mfalfa  
meal or dehydrated rye grass, orchard grass,  wheat grass,  or 
rescue grass  at l()e/~ level in the diet or carragcenJn, sod|ran 
alginate,  or agar  at  a 5% level (Ershoff  et el., J. Nutr . ,  69, 
172). The toxic f~,ctor in trichloroethylenc-extractcd soybean 
oil meal may be an S-dichlorovinyl derivative of cystcine or 

reduced glutathione McKinney et al., J .  Am.  Chem. See., 81, 
909).  

In tes t inal  Absorpt ion and Intermediary  Met~bol ism o /  Glye- 
erides and Their Component F a t t y  Acid~'. Reviews on lectures 
on these subjects  include the t r anspor t  of f a t t y  acids (Fre- 
dicken et el., Physiol. Revs,, 38, 585) ; absorption studies with 
iodine 131dabelled fat and fat ty  ~eid (Nutrition Revs., 17, 
211);  the thm'acic duct ie  lipid absorption (ibid., 345) ;  adi- 
pose tissue and fat oxidation (ibid., 280) ;  metabolism of un- 
esterified fat ty  acids (ibid., 241);  nutrition and lipogenesis 
(ibid., 316);  and lipemia clearing after vegetable and animal 
fats (|bid, 102).  

The gastro-intcstinal digestioe of fats in dogs fed triglyc- 
erides, partial glycerides, and free fatty acids was studied. The 
composition of lipid recovered from the various fats of the 
snmll intestine of dogs fed test  meals of four  lipid mixtures ,  
the composit ion of which representcd stttges in the in vitro 
hydrolysis of triple|n,  closely resembled tha t  obtained during 
in vitro hydrolysis.  I t  was concluded tha t  tr iglycerides may be 
hydrolyses ie nmch the same nmnem' i~ r ive  as in vitro (Knoe- 
bel, J. Nutr., (;8, 393).  Studies on the glyceride-glycerol pre- 
cursors in the intest imd mucosa indicated tha£ the intest inal  
mucosa does not contain glycerol kinase, or a t  least i t  was not 
demonstrable  under the conditions of the experiment.  I t  ap- 
peared tha t  L glycerophosphate was the immediate precursor  
of glyceride-glycerol (Buell ct el., J. Biol. Chem., 234, 217). 
The synthesis  of glycogen and g]yccride-glycerol was studied 
by the use of ra t  adipose tissue in vitro. Insul in  s t imulated 
glyeogee synthesis  approximately  10-15-fold whereas glycerol 
synthesis  was st imuhlted only 2-3-fo|d.  Recovery of specifically 
labelled glyeose carbons revealed t lmt glycerol or iginates  in 
I)art f rom metaboli tes de, rived throagh the phosphoghlcon~te 
oxidative pa thway ((5,hill et al., ibid., ,'~3.i, 2540). Gastric se- 
cretion in the intact  r;it is inhibited by fa t  in the small intes- 
tine. Under  these same conditions, addit ion of bile salts to 
a(ln~inistered fa t  results h, the s;mm degree of iJdfibition as in 
the int:wt nnimM (Menguy,  l'roe. Soc. Expll .  Biol. Med., 102, 
274). The im.orpor:ltion of earboxyl-hd)clh,d (~" sod |am acetate 
into total f~,t, neutral f:,t, nnd id,Osl)lmtides w:ls studied, using 
a solulde enzyme system from livers of nornmlly fed and starv- 
ing pigeons. The results indi('ated that  there is a preferent ia l  
format ion of l)hosphati(les in s lnrvat ion in agreement  with 
previous in vitro studies (von l~]';~ml, Biocbem. Z., 33l ,  162). 
Relda(dng f:lts in the normal diet with a triglyceride of capric, 
c-~pryli(., and laurie acids resulted in im'reased excretion of 
acetone nml fl-hydroxybutyric m'id in tim blood (S('hbn, Gastro- 
rnte,.roloflia, 91, 199). Analysis  (,f thor:wit  duct lymph lipids 
indicated th:,t it, m~,n one-fifth to one-half Imve been completely 
hydrolyze(I before dietary gly(.erides reach the thoracic duct 
(Hlomstr;tnd ,'! el., Prec. Soc. Exp/l .  Biol. Mcd., H)2, 204). 

Experinn, nts were carried oui tu study the resorpt ioe  of 
v:lrious edil,h, f:lts ( l l :mbold,  F, / l v ,  fici]'c~t, nnd Anstrich- 
mit te l ,  61, (it19). With the use of :1. prelmr:lthm in vilro, lM)elled 
f a t ty  :adds eontimmusly M~sorbc(I from the mucosal solution and 
tFl l l lSt 'c l ' red ~[l(~ s e r e s ; l |  COIHI)HFtlIU'IIt o v e r  || °-hr, period. The, 
activity of lhc seros;H solution was found predonfinantly in the 
tr iglycerides with ran:Hi nmmmts in the diglyceride and free 
f~tty acids. The distr ihut ion of glyccride a('tivity in the lares- 
tired wall w:~s simiI:~r tt) tha t  in lhe serosai s~)hJth)n ( Johns ton ,  
J. Biol. Ch~m~., J3.t, 1065). A study w:~s nmdc on the <'.prepara- 
tive effects of dietary fnt.ty :wid.s :lud triglyc.erides on lymph 
ii|)ids in the r'lt. Buiyri(" and hmric acids given with bile salts 
nmt Ondesterol either as the free acid or the triglyeeride had 
little effex*t on total lymph lipids or on :d)sorption of exogen- 
()us cholesterol. P:dmitic :wid g:~ve :~ nmrked incr(~:,se in lymph 
[ipids due entirely to :, rise in neutral  fat ,  cholesterol was 
simult ' lneously (lepr(.nsed. Steer|(., oh,|e, nnd /inoleic acids pro- 
duecd blrge increases in lymph levels of neutral  fa t  and phos- 
pholipid. This increase was less m:,rked when t r is tear in  or 
triolein were fed lint w+,s COmlmrM)h~ to the rise given |)y the 
free acid when trilinolein was fed. Trilinolein caused signifi- 
('.:ult elevation of total lymph cholesterol (Vahouny  et el., Am.  
J. Physiol., 196, 881). As n rcsult of experiments  on the al)- 
sorbabil i ty  of stearic acid when fed as .~. simple 05' mixed tri- 
glyceride, it was cone|uded that  the cecflieient of absorbabi l i ty  
of a f a t  is |aversely proport ional  to its content of simple tri- 
glycerides made up of sa tura ted  fa t ty  acids with a chain length 
of 18 carbons or gre ' l ter  and is influenced by the level of such 
sa tura ted  f a t t y  acids only inserter as they are present  as satu- 
rated triglycerides (Mattson,  J. N'ut.r., 69, 338). The presence 
of unsa tura ted  f a t ty  acids in the diet of rats caused a marked 
increase in lipid-solul)lc calcium and phosphorus  in the feces. 
A s tructure  for  a calcium phosphate  fa t ty  acid complex in the 
feces wa,s confirmed (Riehards et al., Can. J .  Biochem. and 
Physiol.,  37, 725). 
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Cellular  componen ts  of  h u m a n  blood were shown to be  a 
convenient  sys t em for  s tudies  of  f a t t y  ac ids  a n d  l ip id  syn thes i s  
a n d  exchange.  A f t e r  i ncuba t ion  of whole blood wi th  C *~ methyl -  
labelled ~(cetate all the  common s a t u r a t e d  a n d  u n s a t u r a t e d  
f a t t y  "tcids inc lud ing  arachidonie ,  linoleic, a n d  l inolenic were 
f o u n d  to be hd)elh~d. Tile long-chaln  f a t t y  ac ids  were incor- 
pora ted  into t r ig lyecr ides ,  some neu t r a l  l ipids o f  undef ined 
origin,  a n d  phosphol ip ids  b u t  no t  into cholcsterol  esters .  The 
neu t ra l  l ipids were r ap id ly  secre ted into p l a s m a  where  they  were 
iucorpora tcd  into the  p l a s m a  a- l ipoprote ins  b u t  n o t  into the  
fl-l ipoproteins.  The phosphol ip ids  were read i ly  incorpora ted  
into the  p l a s m a  fl- l ipoproteins (5amese t  al., Biochem. J.,  73, 
106).  S tudies  on in tac t  r a t s  wi th  earboxyl-C t* label led ace ta te  
ind ica ted  th '( t  the  l )hospholipids a n d  t r ig lycer ides  were synthe-  
sized independen t ly  of  each other  ( H a n d w e r e k  et al., t t e lv .  
Chim. Aeta ,  42, 496).  

A n m n b e r  of  s tudies  on f a t t y  acid syn thes i s  a n d  fac to r s  
a f fec t ing  thei r  syn thes i s  have  been repor ted.  I t  was demon- 
s t r a t ed  t h a t  the  f a t  body of  the  nu)th Prodcnia  eridania con- 
t a ins  a sys t em which incorpora tes  ace ta te  into long-cha in  f a t t y  
:a',ids. The s y s t e m  required the  presence o f  m a l o n a t e  A T P ,  
coenzyme A, a n d  g lu t a th lonc  or cysteine.  The f a t t y  acids  fo rmed  
by thc  s y s t e m  proved to he p r e d o m i n a n t l y  pa lmi t i e  acid with 
sin:all quan t i t i e s  ef  s tear ic ,  ohdc, myr is t ic ,  a n d  laur ie  acid 
(Zebc et al., Biochim.  Blophy.~. Acta,  3 t ,  513. The  role of  
T P N H  in f : t t ty  acid syn thes i s  f rom ace ta te  by n o r m a l  and  dia- 
beti(: r a t  l ivcr h o m o g e n u t e  f r : lc t ions  was  repor ted  ( A b r a h a m  
et al., ibid.,  36, 556).  I t  was shown t h a t  the  m a j o r i t y  o f  bu-  
tyry l  un i t s  o f  b u t y r y l  CoA are  incorpora ted  i n t a c t  into pa lmi t ic  
ac id  b y  the  pigeon liver f a t t y  ac id  syn thes i z ing  sys tem.  The 
resu l t s  were sugges t ive ,  bu t  m)t  conclusive, t h a t  b u t y r y l  CoA is 
a t rue  intcrmedi ' l tc ,  in the  b iosynthes i s  of  f a t t y  acids  ( L o n g  
~t al., J.  Biol.  Chem., ,73t, 1406).  Thc opera t ion  of tile var ious  
glycolyt ic  schemes in the  l a c t a t i n g  ra t  m a m m a r y  g land  was con- 
sidered,  "rod it  was concluded tha.t a t  this  t ime  only the  hexosc- 
m o n o p h o s p h a t e  oxidat ive p a t h w a y  a n d  the  Embden-Meyerhof f  
pn.thw.~y need be considered.  The ra te  of  eonw~rsion of glucose 
to CO._. a n d  nonvola t i le  f a t t y  atd(ls was  found  to be much  h ighe r  
in the  m a m n m r y  g l ands  of l a c t a t i n g  ra t s  t h a n  in  those  of non- 
l a c t a t i n g  ra t s  ( A b n d m m  el al., ibid., 2246).  

General  obserw~.tions on the  b iochemis t ry  of  long-cha in  f a t t y  
acids  were repor ted.  Over a period of 4 to 18 hrs.  a f t e r  f eed ing  
a s ingle close of corn or olive oil to a d u l t  ra t s ,  the  f a t t y  acid 
d i s t r ibu t ion  between var ious  ind iv idua l  neu t ra l  a n d  phosphol ip id  
componen ts  of  r ' l t  l iver was f o u n d  to 1)e reasonably  cons t an t  
( D i t t m e r  et al., ibid., 1976).  A f t e r  oral f e e d i n g  of  pa lmi t i c  
acidd-(Y 4, oleic aeid-]-C '~, ]inoleic acid-]-C TM, a n d  s tear ic  acid- 
1-( "~+ in corn oil to adu l t  ra t s ,  a s t u d y  was  m a d e  of  the  incor- 
pora t ion  and  d i s t r ibu t ion  of  these  ind iv idua l  f a t t y  acids  into 
m a j o r  l ipid componen ts  of  the  liver. The convers ion of these  
f a t t y  ac ids  into other  f a t t y  ac ids  was observed  a n d  re la ted  to 
the  genera l  metabol ic  p a t h w a y s  of the  i nges t ed  f a t t y  acids.  The  
p a t h w a y  of the  ind iv idua l  f a t t y  acids  was f o u n d  to be complex 
and,  a l t h o u g h  s imilar ,  no t  necessar i ly  the  same ( D i t t m e r  et al., 
ibid., 1983).  A f t e r  f r a c t i o n a t i o n  of  r a t  l iver cell par t ic les  the  
exis tence o f  a dehydrogenase  in the  s u p e r n a t a n t  which conver ts  
C TM label led s tear ic  acid into oleic acid was proven.  The  mito-  
chondr ia l  f r ac t ion  showed no ac t iv i ty  ( B e r n h a r d  et al., t t e lv .  
Chim. Acta ,  42, 152).  A l t h o u g h  leucine was r ap id ly  incorpor-  
q.ted as such into mi lk  pro te ins ,  it  ac ted  ne i ther  ~s a p recursor  
of  f a t t y  acids  nor  as an  ene rgy-y ie ld ing  subs t r a t e .  Isovaler ic  
acid however  was r ap id ly  me tabo l i zed  a n d  ac ted  as  a p recursor  
of  f a t t y  ac ids  and  of  cer ta in  nonessen t i a l  amino  ac ids  (Ver-  
beke st  al., Biochem.  J.,  73, 24) .  S tud ies  o f  the  a s s imi la t ion  
a n d  d i ss imi la t ion  of  f a t t y  ac ids  by  the  r a t  l iver were repor ted  
(S t e in  et al., Am.  J .  Physiol . ,  196, 1238).  

F u r t h e r  i n f o r m a t i o n  h a s  been  repor ted  r e g a r d i n g  the  syn-  
thes i s  and  in te rconvers ion  of  the  essent ia l  a n d  other  polyun-  
s a t u r a t e d  f a t t y  acids. I t  was  shown t h a t  in the  fa t -def ic ient  r a t  
oleic ac id  is the  p recursor  o f  5 ,8 , ] l -e ieosa t r ienoic  acid (Fulco  
et al., J .  Biol.  Chem., 234, 1411).  I t  w a s  d e m o n s t r a t e d  t ha t  
essent ia l  f a t t y  ac ids  are  requ i red  for  the  p roper  u t i l i za t ion  of  
f a t  calories  a n d  f u r t h e r m o r e  t h a t  h igh  ra t ios  of  s a t u r a t e d  f a t  
to E F A  promote  the  onset  of  EFA-def ic iency  s y m p t o m s  in  the  
r a t  ( P e i f e r  et al., J .  Nutr . ,  68, 155).  The  ox ida t ion  of linoleic 
a n d  ]inolenic acids  b y  the  n o r m a l  a n d  d iabet ic  r a t  was s tud ied  
(Lossow et al., Prec .  See. E x p t l .  Biol.  Med.,  101, 857).  I t  was  
f o u n d  t h a t  the  dienoic ac id  level of  egg  yolk t r ig lycer ides  and  
phosphol ip ids  approaches  a n  u p p e r  l imi t  of  30% b y  the  inclu- 
sion of  n o t  more  t h a n  7 .5% of  lino]eic acid in  t h e  diet.  The  
t r ienoic  ac id  level o f  phosphol ip ids  increased  f r o m  a basa l  value  
of  1 .0% toward  a m a x i m u m  of  4 %  on a d i e t a ry  level of  7 .5% 
lino]eic ac id  b u t  did  not  m a i n t a i n  the  increase  even a t  the  15% 
level in the  diet ( C h o u d h u r y  et al., J .  Nutr . ,  68, 457).  

A n u m b e r  of  s tudies  h a v e  a p p e a r e d  on the  f a t t y  acid oxidiz- 

ing  sys tems.  Carp  liver mi tochondr i a  were shown to con ta in  an 
enzyme sys t em t h a t  will oxidize f a t t y  acids  ill the  presence  of 
A T P  cytochrome C and  Mg +~. Bu ty r i c ,  octanoic,  palmit ic ,  
olcic, linolcic, l inolenic,  arehidonic,  e icosapentaenoic ,  a n d  docosa- 
hexaenoic  ac ids  were readi ly  oxidized (Brown  et al., Arch.  Bio- 
chem. Biophys. ,  85, 149).  I n  the  l ivers of  f e m a l e  r a t s  in jec ted  
wi th  la rge  doses of  DL-e th ion ine ,  the  increases  in  n eu t r a l  f a t  
were slot accompan ied  by  a decrease in the  levels of  choline- 
con t a in ing  or to ta l  phosphol ip ids .  Likewise,  in  such an imals ,  
the  ra tes  of syn thes i s  of  l iver phosphol ip ids  were no t  signifi- 
can t ly  d i f fe rent  f r o m  the  ra tes  m e a s u r e d  in  r a t s  no t  receiving 
e th ion ine  or rece iv ing  both  e th ion ine  and  meth ion ine .  Besides  
the  f a t  inf i l t ra t ion,  homogena te s  of  the  l ivers  of  e thionine-  
t r ea ted  female  r a t s  exhibi ted  very  cons iderable  decreases  in the  
:~bility to oxidize s t ea ra te - l -C  ~+ added  in vitro.  Simi la r  resul ts  
were ob ta ined  for  the  p roduc t ion  of isotopic  carbon  dioxide and 
aee toaee ta tc  f r o m  shor te r -cha in  f a t t y  acids, f r om ace ta tes ,  and 
f rom l)yruvate.  The e th ionine  effect was comple te ly  prevented  
by a d m i n i s t r a t i o n  of  me th ion ine  a long  wi th  e th ion inc ;  in jec t ions  
of choline chloride were ineffective.  Add i t i on  in vi tro of  adeno- 
sine t r iphospha te ,  with  or wi thou t  d iphosphopyr id ine  nucleot ide  
er coenzymc A, did not  restore the  ab i l i ty  of  the  t i s sue  to oxi- 
dize the  added  f a t t y  ac id  a t  u h i g h  ra te .  No  i m p a i r m e n t  of  
f a t t y  acid ox ida t ion  was a p p a r e n t  when  e th ionine  was  qdded 
in, v i tro to lives' homogena te s  of  u n t r e a t e d  f ema le  ra t s .  Ne i the r  
the  inhib i t ion  of f a t t y  acid oxida t ion  nor  the f a t  inf i l t ra t ion of  
the  liver was observed in the  l ivers  o f  male  m a t u r e  r a t s  receiv- 
ing ethioninc.  U n d e r  the  condi t ions  of  these  exper iments ,  iden- 
t ical effects were observed when,  i n s t e a d  of DL-e th ion ine ,  L- 
e th ionine  was in jec ted  in  female  m a t u r e  r a t s  ( A r t o m  et al., 
J .  Bio. Chem., 234, 2259).  B -Me thy l enecye lop ropy l - - amino -  
I)ropionic ac id  (hypog lyc ine  A)  caused  an  increase  in  oxidat ion  
of  un i fo rmly  label led C*~-ghcose to C'~402 in nornml  a n d  al loxan 
diala~tic ra t s  to abou t  twice the  va lues  observed in u n t r e a t e d  
nnimals .  A t  the  same t ime the  oxida t ion  of 1-C~4-capronatc 
r ema ined  u n c h a n g e d  (Hol t  et al., Biochem. Z., 33I,  430) .  

The effects  of  ca rn i t ine  on f a t t y  acid oxidat ion by muscle  were 
s tudied.  I t  appea r s  possible t h a t  ca rn i t ine  in  musc le  in  some 
m a n n e r  serves the  func t ion  o f  f a c i l i t a t i n g  f a t t y  ac id  t r a n s f e r  
to the f a t t y  acid oxidase s i tes  (F r i t z  et al., Science, 129, 334).  
The 1)roI)ionyl eoenzyme A (CoAl  carboxyla t ion  sy s t em  was 
purif ied abou t  500-fold f rom p ig  h e a r t  ex t r ac t s  with no resolu- 
t ion into s epa ra t e  enzynles for  CO2 ac t iva t ion  and  propionyl-  
CoA carboxyla t ion .  The reac t ion  is p robab ly  ca ta lyzed  by a 
s ingle  enzyme which is r e f e r r ed  to as  propionyl  earboxylase .  The 
lmrif ied enzyme conta ined  no biot in,  and  no dissociable  co- 
f ac to r s  a p p e a r e d  to be involved in t he  reac t ion  (T ie tz  et al., 
J.  Biol.  Chem., 234, 1394).  T w e n t y - f o u r  no rma l  and  16 obese 
mice were in j ec ted  wi th  radio-act ive  propionate ,  a n d  the  t ag  
was fol lowed into CO2, nonsaponif iable  lipids, f a t t y  acids,  gly- 
cogen, ur ine,  and  feces.  P r o p i o n a t e  is  a p recursor  fo r  body f a t  
syn thes i s  in the  whole an imal .  Convers ion of  p rop iona te  to 
l ipids was  g r ea t e r  in obese t h a n  in  lean  mice (Fel ler ,  Prec.  Soc. 
Exp t l .  Biol.  Meal., 10% 605).  D a t a  were repor ted  which were 
cons i s ten t  wi th  the  subs t r a t e  fo r  the  suppor t  of  r e s t i n g  respi-  
r a t i on  of r a t  d i a p h r a g m  in vi tro.  However  these  f indings  did 
not  exclude some active role for  c a rbohyd ra t e  me tabo l i sm in 
th i s  t i s sue  ( N e p t u n e  et al., J .  Biol.  Chem., 234, 1659).  Concen- 
t r a t i on  of  unes ter i f ied  f a t t y  a c i d  ( U F A )  in blood p l a sm a  of 
f e t a l  sheep and  newborn  m a n  was  cons i s ten t ly  much  lower t h an  
in t ha t  ob ta ined  s imu l t aneous ly  f r o m  thei r  mothers .  Tile levels 
were comparab le  to those f o u n d  in m a n  a f t e r  adn l in i s t r a t i on  of 
glucose or insul in .  I n  both  species  the  p l a sma  level of  U F A  rose 
r ap id ly  wi th in  2 hrs .  of  b i r th  wi th  an  assoc ia ted  hypoglycemia .  
These  f indings  s u p p o r t  previous  s tud ies  which s u g g e s t e d  the  oc- 
cur rence  of  a r ap id  sh i f t  f r om ca rbohyd ra t e  to f a t  ca tabo l i sm 
in the  neona ta l  per iod  ( V a n  Duyne  et al., Prec.  See. Exp t l .  
Biol.  Meal., 102, 599) .  Repea ted  doses of  e r g o t a m i n e  an d  hexa- 
m e t h o n i u m  had  no effect on increase  in  p l a sma  nonester i f ied 
f a t t y  ac id  ( N E P A l  concen t ra t ion  which occurs d u r i n g  f a s t i n g .  
Dibenzyl ine  was  s imi la r ly  w i thou t  effect  on th i s  response .  These  
f indings  sugges t ed  t h a t  the  s t i m u l u s  to inc reased  N E F A  mobi- 
l izat ion du r ing  f a s t i n g  m a y  no t  be med i a t ed  by  the  adrenerg lc  
nervous  sy s t em (Goodman  et a l ,  ib id . ,  493).  F a t t y  acid com- 
pos i t ions  of  h u m a n  milk f r o m  11 m o t h e r s  on d ie t s  t ak en  ad 
lib. were de t e rmined  by  gas- l iquid  c h r o m a t o g r a p h y  a n d  by  
u l t rav io le t  spee t ropho tome t ry  a f t e r  i somer iza t ion  o f  po]yenoic 
ac ids  with alkali .  A m a j o r  p ropor t ion  (88.4%,  calc. as  methy l  
es ters)  was m a d e  up  of  e ight  componen t s :  oleic 29, pa lmi t i c  21, 
myr i s t i c  9, ]inoleic 7, s tear ic  7, laur ie  7, iso-oleie 7, an d  pal- 
mi tole ic  2. A t  leas t  30 other  ac ids  were f o u n d  in minor  amoun t s ,  
i nc lud ing  odd-numbered  and  b ranched -cha in  acids  as  well as a 
wide va r i e ty  o f  C~-C~9 u n s a t u r a t e d  acids.  The f a t t y  ac id  com- 
posi t ion of mi lks  o f  mo the r s  in  the  ea r ly  and  la te  p o s t p a r t u m  
per iods  were very  s imi la r  a l t hough  the  f a t  concen t r a t ion  o f  the  
samples  differed g rea t ly  ( Insu l l  et al., Biochem. J. ,  72, 27) .  
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A modif ied f e r r i c  eh lor ide- th iobarb i tu r ic  acid r eac t ion  is  de- 
scr ibed for  the  e s t ima t ion  of f a t t y  acid peroxide con ten t s  of  
blood a n d  t i ssues .  F a t t y  ~cid peroxides  were f o u n d  in n o r m a l  
h u m a n  blood a n d  r a t  t i s sues  (K ib r i ck  et al., Prec.  Soc. Expt l .  
Biol. Med., 101, 137) .  The l ipid content  of a human be ing  was  
found to decrease  with age. I t  was  not apparent ly  a funct ion 
of body size or nutri t ional  s tate  (Briseoe  et al., ibid., i02, 71) .  
The effects of  s t o r a g e  of  s e rum a t  var ious  t e m p e r a t u r e s  on non- 
esterified f a t t y  acid ( N E F A )  concen t ra t ions  were s tudied.  Ap- 
preciable increases  in N E F A  occurred wi th in  24 hrs. ,  even in 
f rozen sera.  R e f r i g e r a t e d  h e p t a n e  ex t rac ts  o f  sera  for  N E F A  
ana lys i s  a re  s table  for  a t  l eas t  severM days .  Sera  for  N E F A  
ana lyses  should  be ex t rac ted  p r o m p t l y  a f t e r  collection (Forbes  
et al., ibid., IOZ, 709).  F r o m  s tudies  on ox ida t ion  a n d  act iva-  
t ion of u n s a t u r a t e d  f a t t y  ac ids  it  was shown t h a t :  a)  small  
a m o u n t s  of  u n s a t u r a t e d  f a t t y  ac ids  are  oxidized to CO._., both 
in vice a n d  in vitro, a t  a g r e a t e r  ra te  t h a n  the  co r r e spond ing  
s a t u r a t e d  f a t t y  ac ids ;  b)  f a t - f e e d i n g  to r a t s  s t i m u l a t e s  the  ra te  
of  oxida t ion  of u n s a t u r a t e d  f a t t y  ac ids ;  e) choles tero l - feeding  
to rabbi t s ,  b u t  no t  to ra ts ,  s t imu la t e s  the  ox ida t ion  o f  all f a t t y  
ac id  by mi tochondr ia ,  especial ly u n s a t u r a t e d  f a t t y  ac ids ;  d)  
long-chain  u n s a t u r a t e d  f a t t y  ac ids  arc more  read i ly  ac t iva ted  
by mi tochondr ia l  enzymes  t h a n  mos t  s a t u r a t e d  acids  ( L y n n  
et al., Arch. Biochem. Biophys.,  81, 353).  

The  in vice incorpora t ion  of C ~ f r o m  a n i f o r m l y  labelled 
glucose into glycogen,  f a t t y  acids,  and  r e s p i r a t o r y  CO: was 
s tudied  wi th  g roups  of p igeons  t h a t  h a d  received a f a t - f r e e  diet,  
wi th  a n d  wi thou t  th iamine ,  for  10 days.  These  three  metabol ic  
p a t h w a y s  were all f o u n d  to be pa r t i a l ly  blocked in the  th iamine-  
deficient an ima l s .  The  decreased incorpora t ion  did no t  appea r  
to be caused by  a slower abso rp t ion  of the  glucose f r o m  the 
digest ive t rac t .  These  observa t ions  were a t t r i b u t e d  to a dimin-  
ished ac t iv i ty  of  pyruv ie  dchydrogenase  and  possible  a-keto- 
g lu ta r ic  d c h y d r e g e n a s e  in vice (Wiene r  ~t al., Biochim. Biophys.  
Acta,  35, 473).  B r a i n  is the  only t i ssue  which a p p e a r s  to con- 
t a in  h r g e  a m o u n t s  of  a m i n o b u t y r i c  acid. Py r idox inc  is  involved 
in fornf ing  aminol )u tyr ic  acid f rom ghltama.te.  Th i s  acid is "ul 
i m p o r t a n t  source of oxidat ive  ene.rgy for  the, b r a i n  (Nu t r .  Revs., 
17, 278).  ( h m m m - a m i n o l m t y r i c  m'Jd-4-C TM w:Ls p r e p a red  and  
admin i s t c r ed  to male  rats .  The  h~l)elling patte, rns el)served in 
isolated t i s sue  glutamate, ,  as l )ar ta tc ,  a lanine,  a n d  g lycogen 
indica ted  t h a t  the  succin'~tc I)athway (1, 2) can account  for  all 
the  ca taho l i sm of  a -aminobu ty r i c  acid in, vice (Wi l son  et al., 
J. Biol. Chem., 234, 347).  B y  u s i n g  the  m e t h o d s  o f  t)apcr 
c h r o m a t o g r a p h y  a n d  high-I)otcnt ial  p'q)cr e/cctrol)horcsis  and  
by  comI)aring the  p a t t c r n  of prel)ared ex t r ac t s  wi th  t ha t  ef  
syn thes ized  f l-hydroxy-3,- 'mfinotmtyric acid, i t  w'~s f o und  tha t  
f ree  fl-hydroxy-2~-aminobutyric exis ts  in the  b r a i n s  of  mice, 
rabbi ts ,  cat t le ,  a n d  h u m ' m  l)cings ( O h a r a  et al., Seirnce, 1~9, 
1125). G a m m a - g u a n i d i n e b u t y r i c  acid has  :,.Is() 1)een isolated 
f r o m  ca lves '  b ra in  in pure  form by a series of  f r a c t i ona t i ons  
en ion exchange  resins,  i t s  i den t i ty  was es tab l i shed  1)y chro- 
m a t o g r a p h i c  behavior ,  me l t ing  point ,  deg rada t ion ,  a nd  enzy- 
mat ic  re.acrid1,, e lcnnmtal  ana lyses  of  the  f ree  acid as  well as 
the  flavian:ttc,  ' a id  by in f ra red  al)sorptiou sl)cetra ( I r rever rc  
et al., J. Biol. Chem., 234, 1438).  S tudies  h' tve been made  on 
the  1)iosynthesis of  g]ycolipids a n d  other  1)rain l ipids.  C ~'- 
labelled glucose or ga lac tose  was admin i s t e red  in t r ape r i tonca l ly  
to Swiss Albino nfice r a n g i n g  in age from 3 d a y s  to 6 months .  
A f t e r  l hr. the  an ima l s  were killed by decaI)i tat ion,  and  the  
b r a i n  l ipids were isolated.  The ac t iv i ty  p resen t  in cerebrosidc 
galactose  exhit) i ted the  g r e a t e s t  va r i a t ions  with age.  Maximal  
syn thes i s  of  th is  componen t  occurred io animals '  22 days'  old. 
W h e n  the  a d m i n i s t e r e d  glucose was labelled in carbon-6,  ahnos t  
all of  the  ac t iv i ty  of  the  eerebrosidc ga lac tose  was f o u n d  in t ha t  
carbon.  The  p a t t e r n s  of  label l ing  of o ther  s u g a r  componen ts  
of b r a i n  l ip ids  were de te rmined  and  cmnpnred with those of 
liver g lycogen a n d  blood glucose.  Glucose carbon  was  incor- 
pora ted  into all b r a i n  l ipid componen ts  more  readi ly  t h a n  was 
ga lae tose  carbon  except  in the  ease of  the  gang l ios idcs  (Moscr  
et al., J .  Biol.  Chela, 234, 1990).  

I t  is known t h a t  l ipid me tabo l i sm comes under  h o r m ona l  con- 
trol, and  a n m n b e r  of  repor t s  have appc ' t red r e g a r d i n g  the  
effects o f  various hormones  on f a t  metal)olism. Pur i f ied  eortico- 
t rop in  a n d  g rowth  hormone  bo th  s thnu la t c  l ipid mobi l iza t ion  
f rom the  ep id idyma l  f a t  depots  of  f a s t i n g  nfice. I-IydrocortL 
sone fa i led  to induce  l ipid loss in i n t ac t  *nice and  inh ib i t ed  f a t  
mobi l iza t ion  in  adrena lec tomizcd  mice, ind ica t ing  t h a t  the  lipid- 
mobi l iz ing effect  of  eor t ico t ropin  is no t  med ia t ed  by  adrena l  
stimul,~tion. F u r t h e r m o r e  inh ib i t ion  of f a t  loss by  hydrocor tL  
sone in adrena lec tomized  mice could be overcome b y  s imul ta-  
neous a d m i n i s t r a t i o n  o f  cor t icotropin.  The  resu l t s  denmn- 
s t r a t ed  "m ex t r a -ad rena l  ac t ion  of cor t icot ropin  on f a t  mobil iza-  
t ion  in the  i n t a c t  an ima l  s lmi la r  to t h a t  induced  b y  g rowth  
hormone  ( W h i t e  et al., Prec. Soc. Exp tL  Biol.  Med.,  t02,  272) .  

Unsaturated  vegetable  fa t s  promoted growth of thyrotoxic  rats,  
an effect which a p p e a r e d  to be di rect ly  re la ted  to the  linoleie 
ac id  supp l ied  by  the  f a t s .  H y d r o g e n a t e d  coconut  oil was  in- 
effective, and  b u t t e r f a t  was marg ina l .  The  f a t  f r a c t i o n  o f  l iver 
res idue  was however more  active t h a n  o ther  f a t s  s u p p l y i n g  more  
linoleic acid. The  d e f a t t e d  f r ac t ion  of  l iver res idue  p ro m o t ed  
g rowth  over and  above all  levels of  f a t s .  Growth  s t i m u l a t i o n  
by d e f a t t e d  l iver res idue  and  linoleic acid con ta in ing  f a t s ,  or 
l iver f a t ,  appea red  to be addi t ive  (Overby  et al., J .  Nutr . ,  68, 
251).  The release of  nones ter i f ied  f a t t y  ac ids  ( N E F A )  f r o m  
ep id idymal  f a t  bodies  removed f r o m  normal ,  h y p o p h y s e c t o m y  
inhibits ,  a n d  g rowth -hormone  a d m i n i s t r a t i o n  s t imu la t e s  N E F A  
release f r o m  adipose  t i s sue  in vitro. These  f n d i n g s  a re  t ak en  
as direct  evidence fo r  the  concept  t h a t  g rowth -hormone  t r ea t -  
m e a t  causes  N E F A  mobi l i za t ion  f rom f a t  s tores  (Knob i l ,  Prec. 
See. Expt l .  Biol. Med.,  101, 288).  

Concen t ra t ions  of nonester i f ied f a t t y  ac ids  and  o f  glucose in 
p l a s m a  were de t e rmined  before  and  a f t e r  i n f u s i o n  of  epineph-  
r ine and  no rep inephr inc  into dogs. A t  the  same concen t r a t ion  
and  ra te  o f  in fus ion ,  no rep inephr ine  produced  a g r e a t e r  in- 
crease  in  nones ter i f ied  f a t t y  ac ids  (Schotz  et al., ibid., 624) .  
Male  a lbino ra t s  were kep t  on a f a t - f r e e  diet  for  23 weeks.  
D u r i n g  th is  t ime  p rogress ive  reproduct ive  sy s t em chan g es  were 
observed by ser ial  au tops i e s  a t  9, 12, 15, 20, and  23 weeks.  The  
resu l t s  showed t ha t  t es t i cu la r  we igh t  was m a i n t a i n e d  in  sp i te  
of  decelera ted  body we igh t  ga in  un t i l  the  ] 0 th  week on the  diet ,  
a f t e r  which p rogress ive  degenera t ion  occurred,  r e s u l t i n g  in 
f a i lu re  of  s p e r m a t o g e n e s i s  ( P a n e s  et al., J. Nutr . ,  63, 509) .  
Two pa i rs  of  rumen- f i s tu la t cd  ident ica l  twin cows were used  to 
de te rmine  some of  the  effects  of  low-level f eed ing  of diethyl-  
s t i lbes t rol  ( D E S )  on the  rumen  microflora.  One twin  of  each 
pa i r  was f ed  10 rag. of  D E S  per  1,000 lb. of  1)ody weight  daily.  
l~mncn- inges ta  samples  were collected, and  de t e rmimt t ions  were 
m a d e  on p i t ,  s u r f ace  tension,  tota.l f rec  volat i le  fat ty,  acid 
concent ra t ion ,  pe rcen t age  acetic,  p rophmic ,  and  bu ty r i c  acids,  
in vitro gas  product ion ,  and  in vitro celhflosc d iges t ion  as in- 
direct  ind ica t ions  of  rumen  mic roo rgan i sm act ivi ty .  I )ES did 
not  cruise a m a r k e d  change  in any  of these  m e a s u r e m e n t s .  I t  
was conchMed t h a t  the  oral  ;~dministrat ion of  DE S  l)y the. 
add i t ion  of  " S t i l b o s e l "  to the  feed  in a m o u n t s  to f u r n i s h  
10 rag. per 1,000 kg. of  hody weight  daily did no t  have  a m a r k e d  
effect of  the  micro/)ial ac t iv i ty  in the  rumen  of the  cows s tud ied  
(Brown ing  ct al., J .  Dairy Sci., 4:2, 1857).  

Stcrol Mrtabotism. :Reports ci ted in this  sect ion are  concerned 
with the  al)sorpt ion and  in te rmcdi : l ry  me t abo l i sm  of  cholesterol  
an(l related sterels .  M a n y  of  the s tud ies  on cheh~sterol me tab -  
olism arc  considered raider the  section on l ipids in d i seased  
s t a t e s  since the expe r imen ta t i on  in these  repor ts  was  p r i m a r i l y  
dire(',ted toward  the  incta/)olism and  role of  cholesterol  in a thero-  
sclerosis.  S tud ies  on the  n m c h a n i s m  of cholesterol  abso rp t ion  
ind ica ted  t ha t  the  f ree  cludesterol  peel  of  mucosa  in  r a t s  ex- 
1)amls with large a m o u n t s  of fcd  cholesh:ro/.  I t  is  approxi -  
ma te ly  5 to 6 g. and  t u r n s  over once in 24 hrs.  in  the  f a s t i n g  
an imal .  I '~xamination ef  the  d a t a  ind ica ted  t ha t  a complex of 
cholesterol and  bile sa l t s  is fo rmed  in the  lumen and  en te rs  the  
in tes t ina l  wall. A t en t a t i ve  scheme fo r  the  m e c h a n i s m  of  cho- 
lesterol : ,bsorpt ion was p resen ted  (Swell rt al., Am.  N.  Y .  Acad.  
Sci., 72, 813).  Eff(!cts of  va rhms  1lilt acids  on in t e s t ina l  ab- 
sorp t ion  of d ic ta ry  cholesterol  were inves t iga t ed  in lymph-fistul ' l .  
rats. (~u)hnSc, l i thocholic,  ",M deoxyebolie acids,  with none,  
one, and  two hyd roxy  radicals ,  respect ively,  produ<~ed no in- 
c rease  in lymph chob;sterol over the  control  groul). C o n j u g a t e d  
bile sal ts ,  glycochol.tte,  "~nd taurochola te  gave comparal) lc  sig- 
nif icant  c lcwlt iens in to ta l  l ymph  choles tero l /24  hrs.  Cholic 
acid with three  f ree  hydroxyl  g roups  and  an u n c o n j u g a t e d  ear- 
hexyl  r:,dical w',s the  mos t  effective bile acid in p r o m o t i n g  cho- 
lesterol al)sorI)tion f rom the intestim~ ( V a h o u n y  ct al., Prec. 
See. Exptl .  Biol. Me( l ,  10l, 538).  ] n  s tudies  with lymph-f is tuhl  
r'~ts, snml] doses of  f ed  cholestcrol-4-C H led to lM)clling o f  cho- 
lesterol f r ac t ions  of m u c o s a  nnd  l y m p h  wi thout  an  increase  in 
level or tu rnover  ra te  of  the  f ree  cholesterol  pool of  the  m u co sa  
or in  the  a m o u n t  of  cholesterol  in lymph.  S imu l t aneous  feedil~g 
of  sod ium taurocho la te  and  olcie acid increased  the  a m o u n t  of  
both la/)elled and  un labc l lcd  cholesterol  in l ymph  (Swell  et al., 
ibid., 101, 519).  

f l-Sitosterot reduces  the  absorp t ion  o f  cholestcroi  via t he  
thorac ic  lymph.  The  pe rcen tage  of fl-sitosterol abso rbed  was  
about  one- ten th  t h a t  for  cholesterol,  f l-si tosterol de layed  the  
abso rp t ion  of t ha t  cholesterol  which was  absorbed.  U n d e r  the  
condi t ions  of these expe r imen t s  the  te rm a m o u n t  of fl-si tosterol,  
r a t he r  t h a n  the  rat io  of  the  2 sterols  admin is te red ,  de t e rmined  
the  effect iveness e f  the  fl-sitosterol.  I n  f ou r  g roups  o f  an i m a l s  
g iven  d i f ferent  a m o u n t s  of  fl-sitosterol "aid choles¢erol, lym- 
pha t i c  cholesterol  was abou t  70% esterif icd whereas  l y m p h a t i c  
fl-sitosterol was only abou t  25% esterif ied ( :Dunhan ct al., Arch. 
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Bioehcm. Biophys. ,  82, 50). Oral adminis t ra t ion of the methyl 
ether of eholesterol-4-(Y L to lymph-duct-cannulated ra ts  re- 
suited in allproximately 2()~2}) recovery of C ~ activity in a 
24-hr. lymph collection as compared to 35% recovery in the case 
or free cholesterol-4-(P' Simultaneous adminis t ra t ion  of cho- 
lesterol methyl ether with cholesteroi-4-C '~ had no effect on 
cholesterol-4-(~ ~~ n l~sorption ill tile eannulated rat.  I n  the rabhit ,  
dietary cholesterol methyl ether had "~ negligible effect on sterol 
hwels when given alone, er in conjunction with cholesterol iGor- 
den et al., ]'roe. See. Exptl .  Biol. Med., 702, 679). Tile distri- 
bution of total sterels, 7-dehydrocholestcrol, and lathosterol 
between the various cell f ract ions of intest inal  nmeosa of fast-  
ing rats am[ animals dosed with 7-dehydrocholesterol was de- 
termine(1. Jn  both groups ef animals :,lmut 50% of the total 
ste,'ols in the tissue w:~s :~sseeiated with microsomes a.ad ndto- 
ehet,h ' ia,  30% with the supernatnnt ,  and 10% with "ce l l  
(hdn'is and mle le i "  fr:wlion. Since the wlrious stcrols were 
Ulfiformly distributed, dietary stere[ :l])llarently exchanges or 
mixes freely with endegeaous stcrois ef the cell components.  A 
hlrge p;irt (if the 7-dehydrechoh~sterol abs(trlled from the in- 
testine was reduce(l within the mucosa te lathestcrel  (Glover 
¢.t el., Hiochcm. J. ,  7:~, 79). 

Studies im the :tl)serption of ('holcsterol, 7-dehydrocholesterel, 
and Vitamin A /ly guim'a pig and rat  intestinal  mueosa indi- 
cated tha t  esterification lie single doses of cholesterol occurs 
mainly in the eomwclive tissue before entry into lymph vessels. 
The action of cst(,rase, nitheugh not obl igatory for  ahsorl/tion, 
greatly accelerated the process (Glover ('t el., ibid., 72, 82). 
The influence of a purilied diet centaiaing 20% fa t  as hydro- 
gemtted cottonseed oil (( 'risco, iodine no. 73), corn oil (Mazola, 
iodiue no. 323), or col'omit oil (iodine till. 10) on fecal excre- 
tion aml tisslle ih,positiol~ of C ~' was studie(t ill ra ts  injected 
with cholesterol-4-C". There was no signific:mt difference lle- 
tween the three groups in amount  of C '~ excreted in feces or 
(h'pesitell in liver and in pooled internal organs (Anderson  ('t 
al., ]'roe. See. Expt l .  Biol. Mcd., 702, 155). ]n  three pat ients  
with (..oniplcte obstructien of biliary :nul panereatie duets cho- 
lesterol " s e c r e t i o n "  by intestinal muc(is:~ was 250 400 mg./da.y 
((21eng et al., ibid., 1(/7, 223). The absorpt ion  of cholcstcrol- 
4-C '4 ~ltl(1 '-ehelestenon~'-4-(? ~ was studied in ra ts  provided with 
thoracic-duet cammh,s.  When the labelh,(I internally choh!s- 
renal was administcrl,d, :Jla)ut 35% ef the C'* was recovered ill 
lymI/h in 24 hrs. The absorbed C" was coulllletely accounted 
for  by free and esterilied ehelestun(ll. Less than  ]0% of the 
C'" of fed cbolestenonc-4-C" wns reeevered in lymph in 24 hrs. 
The (Y' was completely accountcd for  by eholestenone, free and 
esterified cholestanol, and cho]estenone. About  ene-third of the 
cheh~stenene was unchanged in its passage from the intestimd 
lumen to the lymph (Clm]unan et al., J. Biol. Chem., 234, 273). 
The digitonides of w~rious cholesterol esters were shown to 
have different specific uctivities 30 rain. a f te r  inject ion of so- 
dium ~cetate-l-C ~4. In  order of decreasing activity were esters 
of oleic, lino]eie, sat:urated, and arachidonie acids. Af ter  4 hrs. 
all esters had approximately  the same activity, indicat ing tha t  
comparable port ions of each of the esters had been replaced. I t  
was concluded that  the tnrllover ra tes  of cholesterol esters in 
liver are heterogeneous (Klein ( ' tal . ,  ~bid, ~34, 1684). 

The enzyme system f rom ra t  liver, consist ing of a soluble- 
protein f rac t ion  "hid microsomes, which synthesizes cholesterol 
f rom mewdonie  acid, was invest igated for  s tabi l i ty  of the 
mierosomal enzymes (Gosselin et al., Biochem. J.,  71, 660). The 
fo rmat ion  of two phosphoryla ted derivatives of mevalonic acid 
by liver enzymes ill the presence of adenosine t r iphosphate  and 
Mg ~+ ions was  described. The two substances were purified by 
v'n'ious chromatographic  procedures. One of the compounds, 
MV~, was though t  to be 5-phosphomevalonate.  The second, MV.~, 
contains two atoms of phosphorus  per molecule of mevalonate. 
~o th  of these suhstances were converted into cholesterol more 
efficiently than  is DL-mevalonate,  but  adenosine t r iphosphate  
was still needed in this conversion (de W a a r d  et el., ibid., 73, 
410). An ammonium sulfate  precipi tated f rac t ion  of the water- 
soluble, supe rna t an t  enzyme system f rom ra t  liver was  found 
to fo rm at  least nine intermediates  between mevalonie acid and 
squalene. Three of these were identified as 5-phosphomevalonic 
acid, 5-pyrophosphomevalonic acid, and isopentenyl pyrophos- 
phate  (pyrophospho-3-methyl-but-3-ene-]-ol) .  The other six were 
water-soluble, acid-labile derivatives of higher  terpenoid com- 
pounds.  Farnesol  was identified as a component  of these 
compounds (Wi t t ing  et al., J .  Biol. Chcm., 234, 2841). The in- 
fluence of A T P  on biosynthesis  of cholesterol and precursors  
f rom mevalonic acid was studied with relatively crude (200 xg 
supe rna tan t )  and more refined (9000 xg supe rna tan t )  f ract ions  
of ra t  liver homogenate  under  aerobic and anaerobic conditions, 
fol lowing pre ineubat ion  with or wi thout  added ribonuclease. 
Mevalonic acid incorporat ion occurred under condit ions favor- 
able for  oxidative phosphoryla t ion or under  conditions where 

the ATPase  of t issue f ragments  had been removed by centrifu- 
gat ion (9000 xg) .  Ribonuclease inhibit ion of mevalonie acid 
utilization occurred only under  oxygen and in the presence of 
tissue f r agmen t s  relatively rich in ATPase  (Wr igh t  et al., Prec. 
Soc. Expt l .  Biol. Med., 102, 540). Ribonuelease-treated homoge- 
hates ef liver tha t  do not incorporate mevalonie acid into non- 
saponifiable mt~terial or cholesterol were devoid of  ATP.  A T P  
was present,  and mevalonie acid incorporat ion occurred when 
ribonuelease p re t rea tment  was carried out in the presence of an 
autoclaved extract  of liver. The results were in terpre ted  as 
indicating existence of a polynucleotide factor  essential for  
maintenance of a positive balance with respect to A T P  in liver 
homogenates (Wr igh t  et al., ,ibid., 101, 866). The deearboxyla- 
tion of mevalonic acid and eonversion to squalene aml enzyme 
fract ionat ion and coenzymes for this system were described 
(Markley et el., Biochim. Biophys.  Acta,  31, 287). Enzymes 
catalyzing the fo rmat ion  of mevalonic acid 5-pyrophosphate aml 
of isopentenylpyrophosph.l te  were purified by f rac t ionat ion  of 
yeast  "mtoysates. Phosphomewdonie  kinase catalyzed the phos- 
phorylut ion of phosphomeva]onie acid to mevalonic acid 5-pyre- 
phosphate  by adenosine t r iphesphate  in the presence of a di- 
wflent methyl ion. Stoicbiometric amounts  of adenosine diphos- 
phate were formed in the reaction (Bloeh et al., J .  Biol. Chem., 
234, 2595). 2-C~t5-T-DL-Mevnlonic acid and 2-C~t5-l)._,-l)l~ - 
mevalonie acid were synthesized and converted to squalene in 
yeast  extracts.  The squalene formed f rom tile deuterium- 
labelled mevalonic acid was chemically degraded, and tile ratios 
of D to C TM in the various products  were determined. I t  was 
concluded that  the head-to-tail condensations of isoprenoid chits  
take place without  loss of hydrogen bound to C-5 of mewlhmic 
acid but  tha t  two hydrogens were removed f rom C-5 positions 
when the central  carbon-carbon bond of squalene was fornwd 
(Rilling el el., ibid., 234, 1424). Ca-Ergosterol  was biosynthc- 
sized f rom 1-CLtacetate, "rod the distr ibut ion of the l'lbelled 
;~toms was studied. By conversion of ergosterol to progester(me 
it was shown tha t  tlle dis t r ihut ien of label between the side- 
chain and the nucleus was tlmt predicted on the basis of the 
squalene hypothesis.  The specific carbons, C-3, (;-4, C-l l, and 
C-12 were obtained by degrad' l t ion of  appropr ia te  precursors,  
and it was found  that  C-4, C-11, and C-12 were derived from 
tile earboxyl of acetate, again as predicted by the squahme 
hypothesis.  These results s t rongly supported the concept of the 
utilization of tlle intact  :,cyclic tr i terpene,  squalene, ill the bio- 
synthesis of all steroids (D 'mhen et al., J. Am.  Chem. See., 8L  
403). The effects of Al- testohflactone,  A4-androstem~ 17 a-el- 
3-one-17 fl-oie acid, and fluoromevalonic acid upon in vitro con- 
version of labelled acetate and labelled mevalonate into choles- 
terol were studied. All of these compounds inhibi ted conversion 
of acetate while only the lat ter  two inhibited eonversion of 
mevalonate. Fluoromevalonie acid was the most  potent  inhibitor  
studied. Fluoroacetate ,  fluoride ions, and zinc ions had no 
effect on the mevalonate system. Of these substances  only zinc 
ions inhibited conversion of acetate to eholesteroI (Singer  et 
al., Prec. Soc. Expt l .  Biol. Med., 102, 370). The incorporat ion 
of 2-C ~4 mevalonie acid into cholesterol and f a t t y  acids of brain  
and liver in vitro was reported (Gara t t in i  et el., Arch. Biochem. 
Biophys. ,  80, 210). The biosynthesis of cholesterol in isolated 
rat  liver cells was studied (Albers,  Univ. Microfilms [Ann 
Arbor,  Mich.], L .C.  Card No. Mic 58-7960, 156 pp. ;  Disserta- 
tion Abstr .  19, 1909). The feeble s t imulat ion of l l -deoxyeort i -  
eosterone 11 B-hydroxylat ion in mitochondria f rom ox-adrenal 
cortex by ci trate was not due to fai lure of this substance to 
enter the mitochondrla  or to be oxidized via iso-citrate but  may 
be related to the fact  that  iso-eitrate oxidation, which appears  
to be predominant ly  diphospropyridine nucleotide-linked in 
these mitochondria,  failed to produce adequate amounts  of 
reduced t r iphosphopyr idine  nueleotide. The reduction of di- 
phosphopyridine  nuc]eotide by the mitochondrlal  enzymes in the 
presence of  iso-citrate, under the condtions described, could not 
be a t t r ibuted  to the activity of a pyridine nucleotide trans- 
hydrogenase.  The fai lure to oxidize reduced t r iphosphopyr id ine  
nucleotide by  flavoprotein-eytochrome systems in the mito- 
chondria and the possible significance of the t ranshydrogenase  
react ion in  re la t ion  to b iosynthet ic  react ions  were  discussed 
(Grant  et al., Biochem. J., 71, 34) .  3~.ats showed an increase in 
p lasma cholesterol  as the l inole ic  acid content  o f  the diet  was 
increased.  The l iver cholesterol  esters were increased in fa t  
deficiency, low in the normal  ranges  of  d ie tary  fa t ,  and in- 
creased aga in  at h igh  levels of  l inoleie  acid. The second in- 
crease was  specif ical ly related to the po lyunsaturated  f a t t y  acid 
content,  not  to the  f a t  level. The po lyunsaturated  acid content  
of  l iver cholesterol  esters bore a s imple re lat ion  to the  dietary 
polyunsa tura ted  f a t ty  acids; the level of ester found  in the 
liver was not  related to the content  of  po lyunsa tura ted  f a t t y  
acid in the ester. P lasma cholesterol esters differed markedly 
in compos i t ion  f r o m  liver esters and did not f o l l ow  the same 
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relatiml to the dietary fa t  as did the latter.  Poss ib i l i t i es  for 
the derivat ion of plasma, cholesterol  esters  from liver eholesterol  
were discussed (Kle in ,  Arch. Biochem. Biophys., 76", 56) .  

I n  rats,  addition of 0.5% cholesterol to the diets containing 
various levels of linoleie acid resulted in the accumulation of 
liver cholesterol aster;  the magni tude  of the aeeumulation was 
not related in an appare~lt manner  to the amount  of linoleie 
aeid. There was little or no increase in p lasma cholesterol ex- 
cept in animals  on a fat - free  diet. The mult i -unsaturated fa t ty  
acid content  of the plasm'l esters deerea.sed markedly ,  and 
cholesterol  araehidonate  large ly  disappeared.  The influx of 
cholesterol in the liver was  accompanied by increases in tile 
amounts  of dienoie and trienoic ester, but  tetraenoie and penta- 
enoie esters did not change. The fact  that  feeding a. diet con- 
ta in ing 2% cholesterol for  28 dnys decreased incorporat ion of 
acetate into the oetahromide fract ion of liver lipids suggested 
tha t  the format ion  of araehidonie aeid f rom linoloic acid wns 
impaired (Klein,  ibid., 37, 382). 

A study of sequence of events during initiation and regres- 
sion of inhibition of cholesterol synthesis fly dietary eholie acid 
was made in rats. h i  the initiation study, increases of liver 
cholesterol and serum bile aei(I levels paralleled decreases of 
liver eholcstorol-4-C" activity. There was a deeroase in liver 
phospholipid during the same time interwll. In  the regression 
study, serum bile aeid and liver cholesterol re turned to control 
levels nlore rnpidly than the rate of liver eholosterol synthesis. 
The results  suggested that  dietary eholie neid initially elewites 
liver cholesterol, which ill turn  leads to the inhibition of aeo- 
tate-14?" incorporation into liver eholesterol (Belier c t a l . ,  
Pro('.. See. Expt l .  Biol. Med., Z01, 214). Young niale rates wore 
fed synthetie diets containing either ne fa t  (it' vnrioas individual 
fa t ty  aeids for  :/-4 weeks. They were flien kilh!d, nnd the 
ineorporntioli  of "Ieetate-l-(? '~ into eholesterol and fa t ty  aeids 
was nie:isured in liver slices nnd in ser ' lpings (if intestinal  
lnaeosn. Aeotato int'orpor;,tion into cholesterol by liver sliees 
was nmeh grenter  in animnls fed eraeie neid thnn in those fed 
no fnt,  liMlnitie, stearie, oleie, or linohqe aeid. A nlarked differ- 
ential wns not observed in fn t ty  ;leid ineerporntion,  but  wdues 
tended te be higher on the fnt+free and erueie neid diet. Erueie 
ncid did not st i lnulate fiel,t;ite i l i( ' l~rlt ltralion hi to ehoh!st(!rol fly 
liiu('osa, and, in geliOrll], lliiie(isa seeliied to lie less sensitive t(i 
eh:lliges ill diet ((~;lrrol, ('~a'lt. ,]. ]Jioch¢'#lL aud I'h.llsiol., ,'77", 
803). When linoloie ;ieid wns ndlled to the iliet lit the nit, there 
WaS f i l l  nvl 'rago iliereli.se ill i l leor l tor l l t io l i  e f  radi la'ar l)ol i  in to 
l iver ehoIesteroI o f  25!)<j. By i+(littrast, the add i t ion  of ('oeo- 
l l l l t  Oil to the diet did noi invre:ise fhc i i ieorl iora.t iol i  o f  radio- 
e:irboii into l iver eho]estei'ol. 

The  addi t ion of linoleie neiil to II stock diet was associated 
wi th an inereased fecal exei'etJon t i t  l~ i l lernuui- l /urrhard ehro- 
niogelis, 3-f l -hydrexy stoi'ols, and bih! ;ieids (Mer r i l l ,  ( ] h T , l a -  
lion Rcs., 7, 709). Yellow Illit.e fed ad lib;Ittlil exhillited n 
grenter  rnte of lipogenesis nnd ehoh,storogenesis tli;lil their 
controls, lOelnales showed fa t ty  ;,('ill content in the l iver nnd 
in ext l 'ahepaf ie tissues which wn~ twice ns high as the ill;lies. 
Unl ike the nialos, they were li.Yllerehoh'sh'roleniie :llld nlso 
showed all elevated rate of  l i l logenosis a f t e r  all lb,-hi', fas t  
(Zonlzely f'/ al., Am.  J. Plll/siol., 1,')6, ( i l l ) .  l"et,ding varioas 
bile aeills to mice for  three weeks lmll the f(lllewing effects. 
a) ((helle neid inereased hepntie and intestinnl cholesterol hwels 
but lind I,i effect on ki(hwy ehoh,sterol. It deerensed helmtie 
cholesterol synthesis r ' t tes but had no etl'eet on intestinnl syn- 
thesis rates, ll) Hyodeoxyeholie nlld litho{'holie, neids deel'ensed 
liver cholesterol levels. Ilyo(leoxyrholie ;leid had lie effeet on 
intestine and kidney cholesterol or on intestinnl t'holesterol-4- 
C Ij. l /o th :leids effeeted large, inerelises in hel lat ie ehoh!sterol 
Sylitliesis. (e) Deoxyeholie neid significantly deei'eased liver, 
snmll intestine, and kidm~y cholesterol levels. If also deere;ised 
hep:ltie eholesterol synthesis. Metnlmlisni in tissues olher than 
liver is indel~ondent of hep;Itie I'ontrol. iI) Results of this 
study suggested homeostntie control of ehoh!slerol (l~eher rt al., 
Pro('.. Noc. E.l:ptl. Biol. Med., IOX, 317). 

The llleehntliSm hy which ingesi ion o f  htrge aiuoi i i i ts of  nico- 
t in ic  aci(I lowers st, rum ehoIesteroI hi rnbbi ts  wils investigated. 
The rate a t  which eholestero! is synthesiz{>d froni aeetnte-l-C TM 

by live, r slices front animals on eontrol or eholosterol-supph~, - 
merited diets, with or without nicotinic acid, was measured. 
There was marked inhibition i}f the r:lte of eholesterol syn- 
thesis lly liver slieos from aninials fed nicotinic aeid on both 
control and SUllplomel~te,({ diets. Since the In'ineillal detoxiea- 
lion product  of hu'ge closes of nicotinic aeid is nieotinarie held, 
it is possible that  this inhibition of cholesterol synthesis oeeurs 
as a direct result of competit ion of lipid synthesizing and de- 
toxieation systems for a l imiting amount  of CoA in the liver 
eell (Scliado el al., ibi&, 202, 265) .  For' periods tip to six weeks 
rats were fed diets containing either 0.05 or 2.0% of cholesterol 

labelled with eholesterol-4-C'. I n  these alfimals the relative 
contr ibut ion of dietary and endogenous cholesterol to the eom- 
posit ion of the cholesterol in liver, mueosa, and serosa of the 
small intestine, adrenal  gland, and testis w'ls determined (Mor- 
ris et al., J .  Biol.  Che~,., 234, ]095) .  

The capacity to synthesize cholesterol f rom C"-labelled qee- 
t'lte, mevalonie acid, and squalene was studied in cell-free prepn- 
nutions of liver f rom ra t s  subjected to x-rays, Tr i ton  W R  1339, 
food deprivation, adminis t ra t ion of a cholesterol-rich diet, and 
~'eholesten-3-one.  In  each experimental  group large deviations 
f rom the normal level were found  in all segments  of the re- 
aetion sequenee, but  the extreme changes appear ing  before the 
point  of entry of mevalonie acid fa r  outweighed tlmse occur- 
r ing at later  stages. Tissue f rae t iona t ion  studies showed that  
tile activity of the system was determined prineipa.lly by the 
microsomes. Tbo soluble components  were also affected, but  to 
a. lessor extent  (Bucher  c t a l . ,  ibid., ,'334, 262). ~t was  shown 
tha t  :~ 1 :1  choIesterol :s i tosterol  mixed crystal is formed not 
only in aqueous in vitro systems bu t  also in vivo (Kudson  ct al., 
Prec. So('.. Exptl .  Biol. Mcd., J02, 461). Sixteen samples' of 
serum front 11 subjects  were studied for  the capacity to ester ify 
na.tur'flly occurring free cholesterol nlone and in the presence 
of dimyristoyl,  distearoyl, or dioleyl leeithin of synthetic origin. 
All sera showed "normal"  es ter i fy ing  capac i ty  when incu- 
bated for  three days. This effect was  regularly and signifi- 
cantly enlmneed by the prior addit ion of dimyristoyl  leeithin 
but not by the addit ion of either of the other two leeithins. The 
quant i ty  of lecithin llresent seemed to bear  SONIC relation to 
the degree of esterifieation (Wagner ,  Cirmdation Res., 7, 818). 

By in vitro studies with liver tissue, eholie acid conjugates  
were found to depress oxidation of eholesterol but  not of 
sodiuni pyruwtte  or 3a, 7a, ]2a- t r ihydroeoprostane.  Prepara-  
t ions of liver mitoehon(h'ia from /ivers of rats  which h , d  been 
deprived of bile shits by interrupt ion (if enterohellntie, eireuhl- 
tion oxidized cholesterol to a greater  extent thnn controls. The 
nieehanisnl was (liseussed br ief ly (Whltehol iso f 't a l . ,  lb 'oc.  So<'. 
fiY.r])ll. B io l .  Med.., 707, 43!)) .  l iars were ninintahied Oil l iorni l l l  
diets or eli diets eoiiti l i i i i i lg" ° ( I f~ ( ,  ( ' o r l i  oil or Oil eolnli ioreial 
shertel l i l lg f o r  40 iln,ys. The l iver inifoehoil l l l ' in o f  the rats fed 
sl l t l l rafed f l i t  oxhlizol l  eholesteroi-2fi-(~ u to (3H(),2 to a nlueh 
greater  ex tent  thi i l l  did l iver n i i to l 'hondr ia f r o m  r i l ls  fed un- 
s ' i turnted f : i f .  ]n  gl,ilei'a], l iver i l l i loehol ldr ia f ro in  eol l t ro l  rats 
lilso l lxidizell l i iore i,holesterel-26-C ~ |hl l l i  d id mi toehmidr i ' l  
f ro i l i  r l i ts fed al is; l t l l r l i ted fa t ,  but  this di f ference was not  ilS 
eelisislent. The results were the sanit! wi th rats o~ ei ther  sex. 
( )x i i la l ion  oF sodium llyi 'uvale-2-( '.~' dhl nol VIll'y wi th diet.  Ttw 
rvsults could no~ tie n f f r i l lo te( l  to iliff(,r(ql(,es il l l iver I f / l id or 
ehoh,sferol ('(l l l tellt. I t  WaS showli that  lhe holllohlgollS eonihi- 
Imt ion of  I ivl,r nlJtoehondl'ia alid boih,d Sllla, r lu l l ; l l i t  f roni  the 
l ivers (if the i l l lSati lr l l t t,d f l i t - fed  rats gl'eatl.v illlllail'S rholesterol  
ox idat ion.  A ih l i t i on  ef  boiled millel'nnte fi'l)lll lhe l ivers (if the 
other d iet l l ry  gi'oUll,~ to 17ver nl i tot 'honl l r ia f ren i  the rats foi l  
illlSlltlll'~lted f ; I t  restored the cholesterol l ix idnt ion t(i l lOrlllal 
hwels (is did suhst i tu t ion of  n I(V/~ SllCl'ose sol i i l ion f o r  the 
l loiled S/lllerlli lte" A ih i i f i on  of  the hoih,iI l iver Sill)erliate fr() l l i  
the al i i l l lnls fed unsatur l i te l l  f a t  to l iver  ni i loehondri ; i  f r o m  the 
nornil i l  or safi l l 'ated fn l - fed  rats had lie alqu.oeinhle i nh ib i to ry  
effeet (Kri tehevsky ¢'1 al., ,l. L ip id  Re'x., I, 83). I n  the ab- 
sence (if nlitoehondria there was no oxidation of eholesterol-26- 
C ~'. Mitoehendrial oxidation (If the ternlinnl earbon atmns of 
i'holesterol wns lnueh grenter  ill rnts fed bu'ge amounts  of 
snturilted fn ts  thnn in rnts fed elluivnlent ninounts of unsata-  
rnted flits (Kri tehevsky <'l al., Arch. Bioehim. Bioph:lls., :70, 
221). Rat liver niitoehondrin were ahle to oxidize the terniinnl 
nleth.yl groli l)s (if the i.holesterol side-ehnhi to enrlmn dioxide 
in the presellee (if ;i solullle eofaetor  ln'ellared f ron i  ei ther l iver 
fissile or he:ir t  lliUSl',le. ( ]h i ta th ione,  adlmosine 5qi iei lot ihosl ihato , 
adenosisne 5'-f iqphosphafe, d iphosphel lyr id ino nueleolhh,, nl;ig- 
lieSilUll iolis, l l i id sodilun hlid to be ridded fo r  Ollf inil i l  n i ' i i v i ly .  
b]videnee was presented t lu l t  this ox id I i t ien roquh'ell th(, f l l la,- 
t ionh lg  of  the t r i ( ,arboxyl ie  neid ('yele (Whiteh(nise c! al., d. 
Biol. Chem., iT&l, 276). 

The prepara t ion  of eholic neid-7-1l-W *, 24-C" wns described. 
During t.he conversion of this acid to deoxyeholic, acid in the 
rabh i t  intest ine the t r i t i un i  ronlained in the nioleeule. Evide.nee 
w~ls present(?([ tha t  the t r i f i au l  is loeate([ i l l  fl it! 7-posit iol l  in 
the deoxyeholie aehl which was formed.  7-Ketodeoxyolml ie aeid 
could be t r ans fo rmed  into deoxyeholie in the ral)bit  intestine 
but remained uneh:lliged ;~ftor one lmssnge through the liver 
(Bergs t rSm et al., ibid., 234, 2022). The t r i t ium hlbol in eholic 
neid 7-B-H ~, 24-C" was alumst eonlpletely retained in the mole- 
cule during the conversion to deoxyeholie neid by the miero- 
organisms in the large intestine. 3"lie t r i t ium label in tile iso- 
hlted deoxyeholie acid was lost ill the 7a-hydroxylation to eholie 
acid in the liver; this suggests  a shif t  of the H~J-la.be] f rom the 
7B- to the 7a-position (1Andstedt et al., ibid., 234, 2026). The 
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syn thes i s  of  cholesterol-6-H'%4-C ~* was  described.  Cholesterol- 
6-H 3 toge the r  with ebolesterol-4-C ~4 was  admin i s t e r ed  to bile 
fistula, ra ts ,  a n d  chcnodeoxychol ie  acid was i so la ted  wi th  the  
H'~:C TM ra t io  unchanged .  W i t h  the  a id  of  enzyma t i c  6a- and  
6B-hydroxyl '~t ions i t  w'~s f o u n d  t h a t  the  6-H a- label  was in the  
6a-posi t ion,  i.e., the  reduc t ion  of the  cholesterol  double bond  
t akes  place b y  a stereo-specific reac t ion  in which the  new hydro-  
gen  a toms  ~t C 5 and  C-6 arc b r o u g h t  in B-pos i t ion  (Samuels -  
son, ibid,, 234, 2852).  

Radio-act ive  eortisol was  recovered f r o m  the u r ine  of gu inea  
p i g s  t h a t  h a d  been fed,  for  five days,  cholesterol  labelled with 
t r i t i um in both the  te t racycl ic  nuc leus  ( 6 1 % )  and  in tile side 
chain.  The cortis(d was identif ied by i ts  ch roma tog raph ic  
behavior ,  t)y i ts  u l t ravio le t  abso rp t ion  ",nd blue t e t razo l ium 
react ion,  a n d  by cha rac te r i za t ion  of its der ivat ives .  Radio- 
chemical  p u r i t y  of the u r i n a r y  eortisol was es tab l i shed  by the  
a t t a i n m e n t  of  cons t an t  specific ac t iv i t ies  of th is  compound  as 
the  ace t a t e  deriw~tive :~fter r epea ted  c h r o m a t o g r a p h i c  separa-  
t ions.  Evidence  was cited in s u p p o r t  of  the  view t h a t  the  H '% 
cortisol i sola ted f rom the  ur ine  was derived f r o m  conversion of 
the  in tac t  r ings  of  the  f ed  t r i t i a t ed  cholesterol  ( W e r b in  et al., 
,ibid., 2:~4, 282).  L y m p h  fistula r a t s  were g iven  a t es t  mea l  
c o n t a i n i n g  48 rag. of  C"-phytos te ro l .  There  was  considerable  
u p h k e  of C"-phytos tc ro l  by the  in t e s t ina l  wall  wi th  v i r tua l ly  
all o f  i t  p resen t  as  f ree  steroI. Most  o f  the  total  C ~4 ac t iv i ty  
was p re sen t  in the  proximal  por t ion  of  tile in tes t ine .  The  
lymph,  a t  24 hrs. ,  cmltaim,  d only 2 %  of the  fed  C TM phytos terol ,  
which produced  an im' rvased fecal  e,×cretion of cholesterol  and  
re la ted  s terols  and a lower lymph cholesterol  leveI t h a n  were 
f o u n d  in  a control group.  This  s t u d y  prov ided  evidence t h a t  
the  p r inc ipa l  block in phytos tc ro l  abso rp t ion  occurs wi tMn the  
m u c o s a  a t  a step in the  t r a n s f e r  m e c h a n i s m  f rom mucosa  to 
the  l y m p h ;  th i s  could 1)e es ter i f icat ion or chylomicron fo rma-  
t ion  (Swell et al., ibid., 23i, 2280).  

A s t u d y  was made  of the  d i s t r ibu t ion  of  rad io-ac t iv i ty  in the  
t i s sues  a n d  excre ta  of  a 1)ile-fistulated s teer  a f t e r  a s ingle small  
oral dose o f  tritium-hal)oiled s t i lbesterol ,  nnd of  an in t ac t  s teer  
a f t e r  s t i lbesterol  a d m i n i s t r a t i o n  for  11 days.  A p p r o x i m a t e l y  
20% of  the  ~ldmlnistered rad io-ac t iv i ty  was  excreted in tile 
ur ine,  and  30% was recovered f rom the  feces.  Only t races  of  
ac t iv i ty  were f o u n d  in the  bile of  the  f i s tu la ted  an imal .  Sepa- 
ra t ion  o f  the radio-'~ctivity in to  f ree  phenolic and  c o n juga t ed  
f r a c t i o n s  revealed t lmt  s t i lbesterol  was l)rcsent  in u r ine  and  bile 
p r imar i l y  in eonjug:~tcd form.  The  radio-act ive  phenolic  mate -  
rial  w~s identified ~s stilbe.steroI, "~nd its concen t ra t ion  in p a r t s  
per  bil l ion was 0.30 for  le-(n mea t ,  0.35 for  f'~t, 9.12 for  liver, 
and  4.15 for  k idney  (l~{itchell et al., Agr. and Food Chem., 7, 
509) .  I t  a p p e a r s  t h a t  obese an ima l s  re ta in  p ropor t iona l ly  
more  s teroid  hornmnes  t h a n  nonobese  an imals .  The  re ten t ion  
of these  hormones  does not  a p p e a r  to be a f u n c t i o n  o f  the  
n a t u r e  of  tile obes i ty  syndrome  b u t  s imply  a f u n c t i o n  of  the  
inc reased  f a t  con ten t  (Zomzely  ct al., Science, 129, 1546).  The  
sterol  a n d  wax  alcohol f r ac t i ons  of the  unsaponi f iab le  m a t t e r  
of  h u m a n  f o r e a r m  sebum (skin  su r f ace  f a t )  were s tudied.  The  
alcohols f o r m e d  a homologous  series (C~ to C._,o) s imi la r  to t h a t  
of  the  f a t t y  acids  of  sebum. There  were fewer  u n s a t u r a t e d  and  
h igh ly  b ranched  alcohols in compar i son  wi th  the  acids,  and  the  
ave rage  cha in  l eng th  of  the  m a j o r  alcohols a p p e a r e d  to be 
longer  t h a n  t h a t  of  the  m a j o r  acids.  I n  add i t ion  to cholesterol,  
t he  sterol  f r ac t ion  conta ined  t races  of  7-dehydrocholesterol ,  
isocholesterol ,  and  unident i f ied  kelp s te ro ids  ( B e u g h t o n ,  Bio- 
chem. J., 73, 144).  

Glycerophosphatides, Sphingolipids, and Other 
Complex Lipids 

I n  th is  sect ion s tudies  p e r t a i n i n g  to s t ruc tu re ,  i sola t ion intes-  
t ina l  absorp t ion ,  and  i n t e r m e d i a r y  m e t a b o l i s m  of glycerophos-  
pha t ides ,  sphingol ip ids ,  and  such other  complex l ip ids  as inosi-  
te l  l ipids,  p lasmologens ,  etc., a re  considered.  Phospho l ip ids  
f r o m  h u m a n  red blood cells were c h r o m a t o g r a p h e d  on silicic 
acid a n d  f o u n d  to consis t  chiefly o f  e thane ]amine -  and  serine- 
c o n t a i n i n g  phosphol ip ids ,  leci thin,  sph ingomye l in ,  and  ]yso- 
lec i th in  (Ph i l l ip s  etal . ,  Prec. See. Exptl .  Biol. ]fed., 100, 489) .  
B o d y  we igh t s  and  blood l ipid va lues  were de t e rmined  periodi-  
cal ly  in male  a n d  f ema le  m i n i a t u r e  swine f e d  h igh- ta l low diets  
s u p p l e m e n t e d  with soybean  phospha t ides .  W e i g h t  changes  were 
no t  re la ted  to sex or v a r i a t i o n s  in diet.  The  phospha t ides  ap- 
pea red  to  coun te rac t  the  hypereho les te ro lemlc  effect o f  the  
ta l low diet.  The  alcohol- insoluble  p h o s p h a t i d e s  ( inosi to l  phos- 
p h a t i d e s )  m a y  have  been mos t  act ive in  th i s  respect .  The  te t ra -  
enoie ac id  concen t ra t ion  of  p l a s m a  tended  to be h ighe r  in 
f e m a l e s  t h a n  in males .  There  was  no a p p a r e n t  corre la t ion  
be tween  c h a n g e s  in p l a s m a  p o l y u n s a t u r a t e d  ac ids  a n d  changes  
in  o ther  p l a s m a  l ipids (Hi l l  et al., ibid., 99, 586) .  

C h r o m a t o g r a p h y  on silieic ac id  was  employed fo r  the  sepa- 
r a t ion  of phospho l ip id  components  of  h u m a n  serum,  u s i n g  all- 
e thyl  e ther  and  ch lo roform-methano l  so lu t ions  as: e l a t i ng  agents .  
The  componen t s  identif ied by  p a p e r  c h r o m a t o g r a p h y  were 
eephal ins ,  leci thin,  sph ingomyel in ,  and  ]ysoleeithin.  Chemical  
ana lyses  a n d  i n f r a r e d  spec t ra  were employed to confirm the  
ident i f ica t ion  of  the  compounds  isolated.  The  quan t i t i e s  of  
the  phospho] ip id  component  were also de te rmined  (Gjone  et 
al., J. Lipid t~esearch, 1, 66).  Rabb i t s  f ed  cholesterol  for  one 
to five m o n t h s  showed g radua l ly  inc reas ing  a m o u n t s  of  aort ic  
phosphol ip id ,  preceded by increases  in  p l a sma  phosphol ip id  
concent ra t ion .  Cholesterol  f e e d i n g  appea red  to increase  the  
tu rnover  of  p l a s m a  as well as  ao r t i c  phosphol ipid .  Cur t a i lmen t  
of  p l a sma  phosphol ip id  syn thes i s  to one- ten th  of  no rma l  by 
eviscera t ion  did not  d iminish  the  incorpora t ion  of  p3.-. into 
aor t ic  ]ipids. I n  these  an imals  the  aor t ic  phospho l ip id  specific 
ac t iv i ty  was 15 to 90 t imes  as g r ea t  as t ha t  of  p l a s m a  so t h a t  
p rac t ica l ly  all of  the  label led aor t ic  phosphol ip id  m u s t  have 
been syn thes ized  in s i l t .  Lower ing  the  p l a sma  l ipid levels by 
removal  of  cholesterol  f rom the  diet  did not  d imin i sh  the  
cholesterol  con ten t  of  the  aor t ic  lesion or a l ter  i t s  phospho-  
l ipogenes is  (Z i lversmi t  et al., ibid, i ,  118).  H a c k ' s  ( ]953)  
rap id  m e t h o d  of disk c h r o m a t o g r a p h y  was used  for  or ien ta t ion  
ana lys i s  of  l ip ids  of  the  sebum ob ta ined  f r o m  the  sk in  o f  the  
fo rehead  of  hea l t hy  white  adul ts .  The  detect ion of indiv idual  
componen ts  was  ex tended  by the  use  of add i t iona l  react ions.  
Th i s  met lmd detected,  besides  o ther  previous ly  de m o n s t r a t ed  
subs tances ,  the  presence  of phospha t ides  in the  h u m a n  sebum 
(Horacek  c ta l . ,  Biochem. J., 71, 417).  Sheep brMn l ip ids  were 
t r ea t ed  with 1-f iuoro-2,4-dini trobenzene and  then with diazo- 
me thane .  P r o d u c t s  were f r a c t i o n a t e d  by coun t e r cu r r en t  dis- 
t r ibu t ion  bc tween  aqueous  e thanol  and  pe t ro l eum ether .  A 
der iva t ive  of a complex phospho] ip id  was  ob ta ined  in a yield of 
28% of  the  to ta l  phosphol ipids .  I t  h ad  a molecular  weight  of  
2030 and  con ta ined  2 moles of  glycerol  1-phosphate ,  1 mole each 
of d in i t ropheny le thano lamine ,  choline, a sugar ,  a n d  a f a t t y  
alcohol, 2 moles  of  f a t t y  acids,  and  two unident i f ied  n i t rogen-  
con ta in ing  ma te r i a l s  (Collins, ibid., 72, 532).  I n  the  g rowing  
brown adipose  t i s sue  of young  r a t s  i t  was f o u n d  t h a t  there  is 
a complete ly  para l le led  re la t ionsh ip  be tween  the phospha t ide  
con ten t  and  the  a m o u n t  of  l ip id-f ree  dry  substan( 'e .  At  b i r th  
ahnos t  the  santo relat ive p ropor t ions  were t, l ready p re sen t  as 
in the  m a t u r e  an ima l  whereas  tim s to rage  of  depot  f a t s  ocurred 
la ter .  I n  s t a rva t ion  the  to ta l  l ipid con ten t  of  the  t i ssue  was 
reduced to abou t  a t en th  of n o r m a l ;  the  phospha t i d e  content  
s t ayed  a lmos t  unchanged .  Th i s  confirmed the  a s s u m p t i o n  t h a t  
phospha t i de s  in b rown adipose  t i s sue  a re  p r e sen t  in the  cyto- 
p l a s m  and  i ts  p r e f o r m e d  cons t i t uen t s  and  not  in the  vacuoles 
as  s to rage  m a t e r i a l  ( L a n g e r  et al., Z. fiir Physiol. Chem., 3~5, 
80) .  

Several  me thods  were compared  for  recovery and  puri f icat ion 
of  m ix tu r e s  of  phosphol ip ids  f r o m  dried bu t t e rmi lk .  The 
a m o u n t s  of  u n s a t u r a t e d  f a t t y  ac ids  were e s t ima ted  f r o m  spectre-  
pho tomet r i c  d a t a  and  iodine values.  A r ep re sen t a t i ve  sample  
o f  mi lk  phosphol ip ids  (3 .72% phosphorus ,  2 .23% ni t rogen ,  
iodine value  53.8) conta ined  26.3% monoene,  1 .5% c o n j u g a t e d  
diene, and  5.8, 2.4, 1.3, and  1.5% n o n - c o n j u g a t e d  diane,  t r iene,  
t e t raene ,  and  pen t aene  acids,  respect ively.  P e r c e n t a g e s  of each 
of these  acids  in the  to ta l  f a t t y  ac ids  (wi th  co r respond ing  
pe rcen tages  fo r  milk f a t  f r o m  the  same  source given in paren-  
theses)  were 39 .8(32.1) ,  2 .3(1 .4) ,  8 .8(1 .6) ,  3 .6(0 .9) ,  2.0 (0.3) ,  
a n d  2 .2(0 .2) ,  respect ively.  The  phosphol ip ids  con ta ined  41.3% 
s a t u r a t e d  f a t t y  ac ids  and  the  mi lk  Zat  63.5% ( S m i t h  et at., 
J. Dairy Set., ~2, 767).  Ace tone  p rec ip i t a t i on  of  an  e thera l  
solut ion of  commercia l  rapeseed  lec i th in  y ie lded a c rude  phos- 
phol ip id  which con ta ined  2.1% of  a s terol  glycoside.  A s imi lar  
subs t ance  i so la ted  f r o m  l inseed phosphol ip id  con ta ined  2.9% 
of  a sterol  glycoside.  I t  is p robable  t h a t  in  each ease fl-sitosterol 
was the  m a j o r  s terol  component ,  b u t  minor  p ropor t ions  of other  
phy tos te ro l s  m a y  also be p re sen t  ( A y l w a r d  et al., Yature ,  184, 
1319).  The mixed  c a l c i u m - m a g n e s i u m  sa l t  of  pho sp h a t i d y l  
inosi tol  was obta ined,  by a re la t ive ly  s imple  so lven t - f rac t iona-  
t lon  procedure ,  f r o m  lyophil ized f rozen  pea s  which were s tored 
a t  --17.8 ° for  1 m o n t h  before  lyophi l izat ion.  

Methods  for  p r e p a r i n g  the  soluble sod ium a n d  p o t a s s i u m  sal ts  
are  repor ted .  E l e m e n t a r y  ana lyses  and  da ta  on the  hydro lys i s  
p roduc t s  show t h a t  the  p a r e n t  compound  is a monophosphoinos i -  
t ide which p robab ly  possesses  a phospha t idy l  inosi tol  s t ruc ture .  
The  f a t t y  ac ids  were shown to possess  C~6 and  C~ cha in  l eng ths  
( W a g e n k n e c h t  et al., J. B~oi. Che~;~., Z3g, 2265) .  Th e  to ta l  
phospha t ides  a n d  the  Iecithin a n d  p h o s p h a t i d y l e t h a n o l a m i n e  
f r ac t i ons  of  beef  hea r t  were i so la ted  and  reduced  wi th  hydrogen .  
These  l ip ids  were degraded  to give a 68-72% yield  o f  long-  
cha in  a-glycerol  e thers .  Hence  the  m a j o r  p a r t  of  the  p lasmalo-  
gens  of beef  h e a r t  have  the  a ldehyde  a t t a ched  to the  a-posi t ion  
a n d  the  f a t t y  acid a t t a ched  to the  B-posi t ion of  glycerol .  The 
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u n r e d u c e d  beef  h e a r t  lec i th in  f r ac t ion  was  hydro lyzed  by snake  
venom lec i th inase  A to yield a m i x t u r e  of  the  typica l  monoes te r  
t y p e  of  lysolee i th in  a n d  the  monoe the r  type  of lysop lasmalogen .  
These  lyso -phospha t ides  were reduced  wi th  h y d r o g e n  a n d  hydro-  
lyzed wi th  acid. A 68% yie ld  of  long-cha in  a-glycerol  e ther  
was ob ta ined  f r o m  the  ]ysoplasnmlogen .  These  d a t a  demon- 
s t r a t e d  t h a t  snake  venom lec i th inase  A can  hydro lyze  the  
d- l inked f a t t y  acid on the  p lasmalogen .  D a t a  on the  reac t iv i ty  
of the plasmalogens and lysoplasmalogens toward the Schiff 
r e a g e n t  and  methano l ic  iodine were g iven  ( M a r i n e t t i  et al., 
J. Am. Chem. Soc., 81, 861) .  P l a s m a l o g e n  c o n t e n t  in b ra ins  of  
newborn  r a t s  was  a b o u t  2 ~moles /g .  of  wet  t i s sue  and  repre-  
sen ted  a b o u t  10% of to ta l  phosphol ip id .  D u r i n g  growth,  and  
a f t e r  m a j o r  increase  in b ra inweigh t ,  phospho l ip id  composi t ion  
s h i f t e d  to one c o n t a i n i n g  a b o u t  20 to 2 5 %  p l a s m a l o g e n  (12 
~ m o l e s / g . ) .  M a x i m a l  ra te  of  accumula t ion  of p l a s m a logen  in 
b ra in  occurred in 20 to 24-day-old r a t s  (E r i ckson  et al., Prec. 
Soc. Expt l .  Biol. Mcd., 102, 512).  Crude  s p h i n g o m y e l i n  was 
purif ied by t r e a t m e n t  wi th  dilute alkali ,  co lumn c h r o m a t o g r a p h y  
on a lumina ,  a n d  several  ree rys ta l l i za t ions  f r o m  e thyl  aceta te .  
A f t e r  re f lux ing  wi th  su l fu r i c  acid in methanol ,  th ree  f r a c t i ons  
of m e t h y l  es ters  were isolated.  The f a t t y  acid of  f r ac t ion  1 
(0.5 g.)  was identif ied as nervonic,  f r a c t i o n  2 (0.7 g.) as a 
m i x t u r e  of  s tear ic  a nd  pa lmi t i c  acids,  a n d  f r ac t ion  3 (1.4 g.) 
as behenic  acid ( F u j i n o  et al., Nature, 184, 817). 

The b r a i n s  of  f r o m  11 to 30 r a t s  of  var ious  age  g roups  
(23 to 418 days  old) were pooled and  ana lyzed  for  total  l ipids,  
total  eerebrosides ,  a n d  the  ind iv idua l  cerebroside acids.  Cercbro- 
side deposi t ion  was  ev iden t  over the  r a n g e  of ages  s tudied ,  
and  i t s  con t r ibu t ion  to the  to ta l  depos i t ion  became increas ing ly  
i m p o r t a n t  wi th  i nc reas ing  age.  Cerebronie acid was by f:Jr the  
m a j o r  ecrcbroside acid, b u t  apprec iab le  a m o u n t s  of  the  a-hy- 
droxy Cz, a n d  C._,~ acids  a re  also present .  The  u n s a t u r a t e d  acids  
cons t i t u t ed  a minor  e lement ,  t~n(l the  con t r ibu t ion  of  the  hydroxy  
u n s a t u r a t e d  acids  was  le;~st. The  odd-numbere(I  acids  showe(l 
the  g r e a t e s t  increqses  wi th  t,ge, compared  to the, other  acids,  
while the  a -hydroxy  u n s a t u r a t e d  acids  showed li t t le accumula-  
t ion except  ( luring the  ear l ies t  per iod studic(I, l ) e g r ada t i on  
e x p e r i m e n t s  with the  s a t u r a t e d  h y d r o x y  acids  showed t ha t  the 
hydroxy l  g roups  are  in the  alpha pos i t ion  ( K i s h i m o t o  ct al., 
J. Lipid Research, 1, 79) .  

Specific r.ldio ac, t iv i ty  of l ) a w s o n ' s  phosphol ipi( ls  in ra t  liver 
was  de te rmined  30 rain. a f t e r  the  in t r ape r i tonea l  in jec t ion  of 
P :%phospha tc :  d iphospho inos i t ide  > >  phosph: , t idyle thanol . i -  
mine  > >  phos l )ha t idy l se r ine  > >  phosphat i ( ly lehol ine .  A t  12 
hrs.  a f t e r  the  1 >:~ in jec t ion  those four  frac. t ions showed el)proxi- 
m a t e l y  cquaI specific act ivi t ies .  S imi lar  resu l t s  were also (h;m<m- 
s t r a t e d  by mi ld  a lkal ine  hydrolys is ,  p a p e r  chr<mmtography,  aml 
au to rad iog ra l )hy  success ively  ( S a k a g a w a  st al., J. Bioclwm. 
(Tokyo),  46, 51) .  P'~-l~e(.,ithin of  h igh  speeitic ac t iv i ty  was 
p repa red  b iosynthe t ica l ly  wi th  b a k e r ' s  yeas t .  Act ivi t ies  of  
Penici l l i ,m nolat'um phospho l ipase  were e s t ima ted  f rom the, 
ra te  of  transfe,  r of  counts  f r o m  a sur f ' t ce  film of this  lcci thiu 
to a, Slq)port ing aqueous  I)lmse. The  enzyme had  no effect on 
a fihn of the  tutre leci thin bu t  did hydrolyze  fihns c on t a in ing  
d ice ty lphosphor ic  a c i d . . I t  was concluded t h a t  a ne t  su rp lus  of 
neg-~tive grol~ps on a lec i th in  su r face  is prere( luis i te  fe r  lecithi- 
nase  a t t a c k  (Dawson  ct al., Biochcm. J., 72, 493).  Electrol)ho- 
ret ie  m e a s u r e m e n t s  of  aqueous  emuls ions  of var ioos  leci thin 
p r e p a r a t i o n s  ind ica ted  t h a t  pure  leci thin par t ich ,s  have "t. ne t  
pos i t ive  charge  a t  the  o p t i m u m  p H  for  ]eei thinase "u,.tion. 
A c t i v a t i n g  l ipids (monophospho inos i t ide ,  c ' l rdiol ipin)  and  an- 
ionic amphip : l th ie  nmlecuh;s  which active.re the  enzyme sys t em 
were f o u n d  to colifer a n e t  nega t ive  s u r f a c e  to the enzyme.  
Cat ionic  materials caused complete  inh ib i t ion  of the  enzyme 
when  thei r  concen t ra t ion  was sufficient to reduce the mobi l i ty  
of  the  emuls iou  par t ic les  below the cri t ical  ac t iwl t ion  value.  
E lec t rophores i s  of  l 'enicill i~m notatum phosl)hol ipase  fl indi- 
ca ted  t h a t  lysolecithim~se a n d  ]eci thinase ac t iv i ty  res ided in the  
s a m e  p ro t e in  b a n d  and t h a t  these  enzymes  are  ident ica l  
( B a n g h a m  cl al., ibid., 72, 486) .  

S tud ies  of  the  hydro lys i s  of  leci thin by phoslflloliI)ase fl 
l ) repara t ions  f rom P. notalum showed t lmt  the  enzyme requires  
ce r t a in  a c t i v a t i n g  l ip ids  in the  sys tem.  Most  cffective lil)ids 
were cardiol ipin ,  l iver po lyglycero lphosphol ip id ,  an(l numophos-  
phoinos i t ide .  T r i p a h n i t i n  and  t r i s t ea r in  were less effective. 
A va r i e ty  of  other  l ip ids  were tested.  The  leci thinase was  
inh ib i t ed  by b iva len t  m e t a l  ions  and  by fluoride. I t  was  sug-  
ges ted  t h a t  card io l ip in  a n d  monophospho inos i t ide  are  hehl  a t  
the  s u r f a c e  of  the  lec i th in  par t ic les  a n d  thereby  in t roduce  
ce r ta in  po la r  g roups  which are  necess;~ry fo r  the  e nzyma t i c  
a t t a c k  (Dawson,  ibid., 70, 559).  Red cells of  t im camel  were 
like those  of t rue  r u m i n a n t s  in be ing  r e s i s t a n t  to lysis  by cobra  
venom b u t  d iss imi lar  in con ta in ing  leci thin.  L ip ids  in these  
cells were more  difficult to ex t rac t  wi th  e ther -e thanol  m ix tu r e s  
than were the  p h o s p h a t i d e s  in  red cells f r o m  m a n  and  ox 
( T u r n e r  et al., Prec. Soc. Exptl .  Biol. Med., 99, 547).  

Phosphatidic acid was synthesized from diglyceride and 
adenosine triphosphate-P 32 ilx soluble extracts of deoxyeholate- 
treated brain microsomes. The most effective substrate was 
diglycer ide  f r o m  cabbage  phospba t id i e  ac id;  d ig lyeer ide  f r o m  
b ra in  leci thin,  and  1-palmityl ,  2-oleyl d ig lyeer ide  were much  
less effective. Glyee rophospha te  was  no t  an  i n t e rmed i a t e  in 
th i s  react ion.  Dig lycer ide  k inase  ac t iv i ty  was  p r e s e n t  in the  
i n t ac t  mierosomes ,  bu t  added  s u b s t r a t e  was no t  ut i l ized unless  
sur face-ac t ive  a g e n t s  such as deoxyehola te  were added  ( H o k i n  
et aL, J. BioL Chem., 23~, 1381) .  C14-1abelled glucose or galae-  
tose was a d m i n i s t e r e d  i n t r a p e r i t o n e a l l y  to Swiss  Albino mice 
r a n g i n g  in age  f r o m  3 days  to 6 mon ths .  A f t e r  ] hr .  t he  
an ima l s  were kil led by decap i t a t ion ,  and  the  b ra in  l ip ids  
isolated.  The  ac t iv i ty  p re sen t  in  eerebroside ga lae tose  exhib i ted  
the  g r ea t e s t  va r i a t ions  wi th  age.  M a x i m a l  syn thes i s  of  th i s  
componen t  occurred in an ima l s  22 days  old. W h e n  the admin-  
i s tered  glucose was label led in carbon-6,  a lmos t  all of  the  
ac t iv i ty  of  the  cerebroside was f o u n d  in t h a t  carbon.  The 
s inml taneous  incorpora t ion  in vitro of P:~-or thophosphate  and  
Me-C ~ ace ta te  into the  phospho l ip ids  of  h u m a n  blood cells was  
measured .  The  f a t t y  acids  o f  the  f r a e t i o n a t e d  phospho l ip ids  
were ana lyzed  by  vapor -phase  c h r o m a t o g r a p h y ,  and  d i f ferent  
d i s t r ibu t ions  of f a t t y  ac ids  f o r  each f r ac t ion  were observed.  
Two e thano lamine  con t a in ing  phospho l ip id  f r ac t i ons  were iso- 
lated.  These  differed in the  r a t e s  of  p h o s p h a t e  an d  ace ta te  
incorpora t ion  nnd in f a t t y  acid compos i t ion  (:Rowe, Bioehem. 
J., 73, 438).  A me thod  was descr ibed for  the  de t e rmina t ion  
of the  rad io-ac t iv i ty  of  C*'J-phospholipids, u s ing  a l iquid scinti l-  
la t ion counter .  The  incorport~tion ef  L-C ~'~ serh~e into mito-  
ehondr ia l  phospho l ip ids  was s tudied .  CMP, A T P ,  CoASH,  
g la ta tb ione ,  g lyee rophospha te ,  aald n m g n e s i u m  ions were re- 
quired for  op t ima l  incorpora t ion .  C T P  was less effective t h a n  
CMP in s t i m u l a t i n g  the  incorpora t ion .  Phospho ry l  ser ine did 
no t  produce  an  isotope di lu t ion effect and does not  seem to be 
an  i n t e rmed ia t e  b iosyn thes i s  of  phosph.~tidyl  serine.  

The  effects  of  pH ,  m a g n e s i u m ,  fluoride, and  p y r o p h o s p h a t e  
ions on th i s  sy s t em were s tudied,  l l i g h  c o n c e n t r a t i o n s  of cal- 
cium ions inh ib i ted  the  incorpora t ion  of l~-serine whereas  low 
concen t ra t ions  br()~lght abou t  :~ marked  s t inmh) t ion  in the  r a t e  
of incorpora t ion .  The radio-: ,ct ive l)hosl)holipid was identif icd 
as phosphat i ( iy l  ser ine by m e a n s  of mild a lkal iue  hydro lys i s  
an<[ ion-exchange  chronmtogra l )hy  of the resu l t ing  dies ters  
( l I i ibscher  cl al., Bioel, ci,ntica ct Biophysica Aeta, 36, 51.8). 
The  prep'~ra.tion nml lmrifietLtio,i of  I)hospholil>nse A fronl  aged  
ox panc reas  was descvil)ed. No phospholil>.'~se A ac t iv i ty  could 
be demons t r a t ed  in f resh  ox pam.re:~s (Rimon  ct at., Bioehem. 
J. ,  71, 620) .  A pa r t i cu l a r  enzyme  sys t em which decompose, s 
h,ci thin ' tnd lysolecithin into glyceryl])hosphoryl-chol ine and  
f . l t ty  a.cids was isolated f rom the mucosa  of r a t  in tes t ines .  
The  t)ropert ies of  the  enzyme preeesses  were d iscussed  ( E p s t e i n  
c t a l . ,  ibid., 71, 615; Moser  ct al., ib id ,  ~34, 199(i)). The  
(mzymatic  syn thes i s  of s l )hingosine seems to occur by "t reac t ion  
involving the  addi t ion  of  pahn i t i c  ahh!hydc to the  : tet ivated 
methyh ,ne  carl)ca a tom 2 of scrim, in the  presence of py r idoxa l  
phosphate,  and  ] l laoganese lolls. F t h a n c l a m i n e  is no t  a pre-  
cursor  of  sphingosim,,  and  does not readi ly fo rm a Schiff  
base-meta l  comph!x with pyr idoxal  and nickel ions. The enzyme 
p r e p a r a t i o n s  used in these s tud ies  ca ta lyzed  the  oxida t ion  of 
I>almitic ah lehyde  in the  presence of d iphos t )hopyr id ine  nueleo- 
tide. The conversion of  dihy(lrosphingosim~ to sph in g o s i n e  h a s  
been observed in ;~n enzyme sys t em ol)taincd f rom r a t  b r a i n  
tism,e (Hr ' ldy,  ibid., /$33, 1[)72). 

The  enzyma t i c  syn thes i s  of  s p h i n g o m y e l i n  h,n.s been fo u n d  to 
oce.ur by  the  t r a n s f e r  of  the  phosphory lcho l ine  moie ty  of 
ey t id ine  dipbosl~h:~l:e choline to the  free p r i m , r y  hydroxyl  
g roup  of a ceramide.  The  enzyme (PC-ceramide  t r a n s f e r a s e )  
ca t a lyz ing  th is  react ion is h igh ly  specific both for cy t id im ~, 
d iphospha t e  choline and  ceramide.  The  sph ingos ine  of  act ive 
ce ramidcs  m u s t  have  the  trans configurqt ion of the  (Iouble bond,  
and  the  hydroxy l  g roup  on ca rbon  3 m u s t  have  the  th ree  
re la t ionsh ip  to the  amino  grou 1) on carbon 2. Ceramides  of 
d ihyd rosph ingos ine  arc  inactive,  bu t  der ivat ives  of  sph ingos inc  
c o n t a i n i n g  a t r ip le  bond rather t h ' m  a. double bond a t  carbon 4 
arc  act ive if  the  hydroxyl  g roup  on carbon 3 is three.  The  
enzyme is widely d i s t r ibu ted  in v'~rious an ima l  t i s sues  an d  is 
pa r t i cu la r ly  .lctive in chicken liver (Scr ibney  e~, el., ibid., 233, 
i 315 ) .  S t ruc tu ra l  s tud ies  were descr ibed on phytoglycol ip id ,  
a complex p h y t o s p h i n g o s i n e - c o n t a i n i n g  glyeol ip id  ob ta ined  f ro m  
p l an t  seeds. Alka l ine  d e g r a d a t i o n  of corn or soybean  phyto-  
glycol ipid  gave,  a m o n g  o ther  p roduc t s ,  c e r eb rony lphy tosph ingo-  
sine p h o s p h a t e  a n d  ,gn o l igosaechar ide  which contnir~ed inositol,  
g lucosamine ,  hexuronic  acid, galactose ,  a rabinose ,  and  mannose .  
Acid  hydro lys i s  of  the  o l igosaechar ide  g'~ve a h igh  yield of a. 
t r i sacchar ide  which con ta ined  hexuronic  acid, g lucosamine ,  am  l 
inositol.  On the  bas is  of  thcse  da ta  a t en ta t ive  s t ruc tu re  for  
phy tog lyco l ip id  was  p roposed  (Car ter ,  ct al., ibid., 233, 1309).  
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Lipoprolcins .  ] n  th is  sect ion repor t s  conce rn ing  a ny  aspec t  
of  l ipopro te in  chemis t ry  and l ipids in cel lular  a n d  subeel lu lar  
par t ic les  ~re considered.  

A s tudy  was m a d e  of the  in te rac t ion  of h u m a n  low-densi ty  
] ipoprote ins  with long-cha in  f a t t y  acid unions .  F ive  f a t t y  acids  
were compared  both in tel 'ms of the  abso lu te  va lues  of  the  
: lssoeiat ion cons t ' ln t s  and  in t e rms  of the  re la t ive t i g h t n e s s  
with which they  bin(I to ]i t)oprotein c o m p a r e d  to their  b ind ing  
to a lbumin .  Two l ipoprote in  f r ac t ions  were shown to be quali- 
ta t ive ly  simil . /r  in thei r  i n t e rac t ion  with tbe  d i f ferent  f a t t y  
ac ids ;  the, re was a s l igh t  q u a n t i t a t i v e  di f ference however in 
tha.t the  low-densi ty l i t /oprotein bound all five f a t t y  ac ids  
somewhqt  more  t igh t ly .  I n c r e a s i n g  the  ionic s t r e ng th  was 
shown to a l ter  the  d i s t r ibu t ion  ill such a way  t h a t  re la t ively  
more  f a t t y  acid became assoc ia ted  with l ipoprote in .  I n  cont ras t ,  
a l t e r ing  the  p l l  wi th in  the  range  to 6.8 to 7.7 had  very little 
effect  on the  d i s t r i lmt ion  (Goodmun et el., J.  Am.  Chem. Sot. ,  
81, 364) .  I t  w:ls shown t h a t  cholesterol  d i spersed  on Celite 
dissolved in the  presence  of whele htlnlan er r a t  s e rum and of 
isolated sermn l ipoprote ins .  Mos t  of  the  cholesterol  dissolved 
by sermn was associa ted  with l ipepro te in  f rac t ions .  Likc cho- 
lesterol, some other  l ipids could be solubil ized in sermn or 
serum l ipeprote ins .  (?holesterol incorpora ted  into se rum lipo- 
pro te ins  by the  described me thod  behaved,  when  admin i s t c r ed  
in t ravenous ly ,  more like cholesterol iucorpora ted  b iosynthe t ica l ly  
t h a n  did labelled cholesterol  in the  forln of  a su spens ion  
(Av igan ,  J. Biol.  Chem., ;5'~.1, 787).  By  sed imen ta t i on  "tnd 
viscosi ty  m e a s u r e m e n t s  it was shown t h a t  no t  more  than  one 
a l b u m i n  molecule in t e rac t s  with onc molecule of  6 ' /3-ketosteroid 
( p r o g e s t e r o n e ) .  The resul ls  of  a compar i son  of the  influence 
on p ro te in  in te rac t ion  of a and fl s u b s t i t u e n t s  in the  s teroid  
molecule were i n t e rp re t ed  by a s s u m i n g  an  a t t a c h m e n t  of  the  
p ro te in  to t im rear side of  tile s teroid r ing  s y s t e m  ( W e s t p h a ]  
el al., 'ibid., :~34, 2847).  

The  f inding t h a t  in tes t ina l  mucosal  cells ineor lmra ted  amino  
qcids into p ro te ins  with the  same c lec t rophore t ie  mobi l i ty  as 
the  chylonficron A antl  B p ro t e ins  in(licated t h a t  the  in tes t ine  
was a, Iiossiblc source of the  l)roteins of  chylomicrons  as well as 
the  p ro te in  in the  h igh dens i ty  l ipol)rotein f rac t ion .  ] l u r i ng  
the  d i sap t iea ranee  f rom the p l a s m a  of chylomicrons  c o n t a i n i n g  
label led pro te ins ,  there  w a s  an immedia te  al)l)earancc of  radio- 
ac t iv i ty  in tim high dens i ty  l ipoprote ins ,  s u g g e s t i n g  "t rap id  
equi l ibra t ion  of  the  a -p ro te in  with th is  f rac t ion .  The behavior  
of  the  label led fl-t)rotein sugges ted  tha t  it ( l i sqppeared wi th  
the  chylomicrons  and rcal)peared in the  p l a s m a  in a snlull pool 
of  soluble l ipopro te ins  (l~o(ll)cll et al., ibid., 234, 567).  The 
a lnount  of glycoprote in ,  exl)ressc(I in t e rms  of  hexosamine  con- 
cen t ra t ion ,  was de te rmined  in l ipoprote .n  f r ac t i ons  of  4 h u m a n  
sere,  s e p a r a t e d  in the  u l t r a c e n t r i f u g e  a t  var ious  densi t ies .  
On an  average ,  no more  t h a n  a p p r o x i m a t e l y  5 %  of to ta l  s e rum 
hcxosamine  was  detected ill l ipot)rotein f r ac t i ons  ( E p s t e i n  
et al., Prec.  See. E x p t l .  Biol.  Med., 101, 740).  D i f fe ren t  f rac-  
t ions of  s e rum l ipopro te ins  a n d  g lyeopro te ins  were de te rmined  
by p a p e r  e lee t rophores is  in aminop te r in - t r ea t ed ,  folie aeid- 
detieient,  and  pa i red  fed  no rma l  ra ts .  Tota l  l ipid,  f ree  choles- 
terol,  es ter  cholesterol,  and  neu t ra l  f a t  were also e s t ima ted  in 
the  se rum of  these  an imals .  I n  a m i n o p t e r i n - t r e a t e d  an ima l s  
there  was a s ign i f ican t  increase  in f l - l ipoprotein and  O-frac t ion ,  
no change  in the  a- l ipoprote in ,  and  increase  in to ta l  l ipid,  
neu t r a l  fa t ,  a n d  f ree  a n d  ester  cholesterol.  There  was  no 
change  in the  g lycopro te in  f r ac t ions  of  serum.  I t  a p p e a r e d  
t h a t  l ipid me tabo l i sm is much  more  d i s tu rbed  t h a n  c a r b ohyd ra t e  
me tabo l i sm in rel ic  acid deficiency ( ~ o h a t g i  et el., ibid., g02, 
761).  I t  was  observed t h a t  h u m a n  low-densi ty  S~ 3-9 lipo- 
p ro t e ins  can be f rozen  and  thawed,  s tored  a t  - - 2 0  ° C., and  
hea t ed  to 56 ° C. for  45 min.  w i thou t  a l t e r ing  thei r  imnmno-  
logical cha rac te r i s t i c s  in p rec ip i t i n  r ing  a n d  a g a r  d i f fus ion  
tests .  

L ipop ro t e in  f r a c t i on s  s tored  a t  4 ° C. were decomposed by 
bac ter ia l  act ion.  Aqueous  mer th io l a t e  a d d e d  to final d i lu t ion 
of  1:10.000 p reven t s  bac ter ia l  c o n t a m i n a t i o n  in  Kpopro te in  
f r a c t i o n s  s to red  a t  4 ° C. w i t h o u t  a l t e r ing  immunolog ica l  char-  
ac ter i s t ics  of  the  l ipoprote ins .  F reez ing  a n d  t h a w i n g  increased  
t u r b i d i t y  of  l ipopro te in  solut ions  b u t  did no t  a l ter  l ipid and  
p ro te in  p a t t e r n s  ob ta ined  wi th  p a p e r  e lec t rophores is  (B r ine r  
et al., ibid., 107, 784).  The  S~20-400 a n d  the  h igh  dens i ty  
l ipopro te ins  of  h u m a n  sere  were degraded  by pa r t i a l l y  ex t rac t -  
i n g  the i r  l ipid con ten t  wi th  e thyl  ether .  The  r e s u l t a n t  degrada -  
t ion  p roduc t s  were ana lyzed  bo th  chemical ly  a n d  u l t r a cen t r i f u -  
gully. I n  the  ease of the  S~ 20-400 class l ipoprote ins ,  the  e ther  
ex t r ac t ed  more  t h a n  60% of  the  to ta l  l ipids.  The  compos i t ion  
of the  ex t rac ted  l ip ids  (mos t ly  g lyeer ides)  was  a p p r o x i m a t e l y  
c o n s t a n t  for  each of  f o u r  successive ex t rac t ions .  On the  o ther  
hand ,  the  m a i n  l ipid eons t{ tuent  of  the  l ipopro te in  f r a g m e n t s  
was  phosphol ip id .  I n  the  case of the  h lgh -dens i ty  l ipoprote ins ,  
the  e ther  ex t r ac t ed  only a very  smal l  a m o u n t  of  l ipids.  I n  spi te  
of  th is  res i s tance  to e ther  deg rada t ion  a n  essen t ia l ly  l ip id-f ree  

p ro te in  f r a g m e n t  was produced,  the  molecular  we igh t  of which 
was ca lcula ted  to be a p p r o x i m a t e l y  40,000 ( H a y a s h i  et el., 
J.  Aw .  Che,m. See., 81, 3793).  An  u l t r a c e n t r i f u g e ]  method 
described provides  a m c a n s  for de t e rmin ing  all m a j o r  classes 
of  l ipoprote ins  in  serum.  The  se rum is added  to a solut ion of 
sodium, b romide  and  cen t r i f uged  a t  40,000 r .p.m, for  24 hrs.  
a t  18" to 20 ° C. The procedure  is r ap id  and  inexpens ive  and 
requires  only 2 mil l i l i ters  of  s e r u m  (Del Gat to  et al., Anal .  
Che'm., 31, 1397).  

The average  l ip id  compos i t ion  of the  three  b road  l ipoprotc in  
classes in the  se rum of  n ine  f a s t i n g  adul t s  was determine(l .  
Grea t  va r i a t ions  were found  in glyeeride,  f r ee  cholesterol,  and  
cholestcryl  es ters  because of di f ferences  in l i popro te in  distribu~ 
tion. I n  the  S~ 20-400 band  the d o m i n a n t  l ip id  was  glyceride.  
Ana lys i s  of na r row band  Sf 6-8 ] ipoprotein  f r a c t i o n s  showe(I 
g rea te r  u n i f o r m i t y  of compos i t ion  a l though  cons iderable  varia-  
bi l i ty remained .  There  were l ipopro te ins  of  h igh  S~ values by 
glycer lde  hydro lys i s  and  f a t t y  acid removal .  A low-densi ty  
l ipoprotein  model  with a s imple  glycer ide  core c o n t a i n i n g  small  
a m o u n t s  of  cholesterol,  cholesteryl  ester,  and  phospho l ip ids  was 
proposed.  W i t h  an  electron microscope,  s tudies  ind ica ted  t h a t  
these  ] ipopro te ins  (S~ 6-8) "ire composed  of two or three  asym- 
met r ica l  s u b m i t s  a p p r o x i m a t e l y  350 ° A. in l eng th  wi th  mohw, u- 
htr weights  f r o m  2.8 to 3.1 x 10". Calcula t ions  f r o m  d i s symmet ry  
da ta  yielded p re l a t e  el l ipsoids app rox ima te ly  1 6 0 x 3 6 0 5 / A .  
ra the r  t h a n  the  spher ica l  shape  g iven  for  chemical ly  isol:lted 
I l ls )protein  (S¢ 2-10) ( L i n d g r e n  et al., Ann .  N . Y .  Acad.  Sci., 
72, 826).  I t  was  shown tha t  by e leet rophores is  on l /aper of  
h u m a n  s e rum in ba rb i t a l  buffer  of  p H  8.6, the  a and  fl-lil)o- 
p ro te ins  are  reduced to only one l ine ( s t a ined  by Su d an  l~laek 
B)  when 0 .2% (a nonionic  de t e rgen t )  is added  to the buffer  
solution.  Th i s  decrease of the  a - l ipoprote in  and the  d i sappear -  
ance of the  a globulin,  as  prev ious ly  shown by Down s  el at., 
(C.A., 52, 647d) ,  seem to be related.  Sodium oleate  in l)lacc 
of  Stcrox did no t  produce  the  effect  (Cardoso  et al., Rev.  
brasil, biol., 19, 43) .  The 1)e lyunsa tura ted  acid con ten t s  of the  
to ta l  f a t t y  ac ids  of  pa r t i cu la t e  enzyme p r e p a r a t i o n s  we, re 
de te rmined  by alkal ine i somer iza t ion .  The  p o l y u n s a t u r a t e d  
f a t t y  acids  vqr ied f rom one- thi rd  to two- th i rds  of  the total  
f a t t y  acids. I n  one case the  po lyunsa tu r . J t ed  ac ids  were found  
to bc 34.9% by weight .  F r a c t i o n a t i o n  of  the  mi tochondr i a  
into s epa ra t e  submi tochondr ia l  pa r t i cu la t c  f r a c t i ons  possess ing  
di f ferent  enzyme act ivi t ies  did no t  f raet ion '~te  the  polyenoic 
acids. Ana lyses  for  the  f a t t y  acids  f r om cy toehrome oxidase 
and  in t e reha in  l ipopro tc in  were g iven  (Holm'~n et al., J.  Biol. 
Chem., 234, 2269) .  

F u r t h e r  s tud ies  have  been repor ted  in the  role of  l ipids,  
l ipoprote ins ,  a n d  coenzyme Q in the  electron t r a n s p o r t  sys tem.  
Diges t ion  of  the  e lectron t r a n s p o r t  par t ic le  with I)hospholi- 
pase  A resu l ted  in  the  loss of  i ts  oxidat ive  capac i ty .  Evidence 
was p re sen t ed  to indicate  t h a t  th is  is p r ima r i l y  due to the  
c leavage of the  phosphol ip id -ey toehrome e complex  wi th in  the  
mi tochondr ia  (Ambe  et el., Science, 129, 98) .  A n u m b e r  of 
sur face-ac t ive  agen t s  were tes ted  in combina t ion  wi th  sodium 
deoxycholate  for  the  pur i f ica t ion  of cy toehrome oxidase.  F r o m  
a m o n g  these  agen t s ,  only sod ium chela te  improved  the  spec t rum.  
The r e su l t i ng  p r e p a r a t i o n  had  however a m a r k e d l y  reduced 
ey tochrome oxidase act iv i ty .  Reac t iva t ion  was  accompl i shed  by 
add ing  e i ther  a 2% deoxyeholate  ex t rac t  of  h e a r t  muscle  
par t ic les  or a n y  one of a n u m b e r  of  crude and  p a r t i a l l y  purified 
phosphol ip ids .  The  mos t  act ive p r e p a r a t i o n  was  a phospha t i -  
dyser ine  f r ac t ion  f rom bra in  (Greenless  et el., J .  Biol.  Chem., 
234, 658).  The  isolat ion of  l ipof lavoprote in  f r o m  beef  h ea r t  
nluscle mi tochondr i a  was described.  L ip id  accoun ted  for  85 
to 88% of the  dry  we igh t  of  the  enzyme.  The  f lavin (f lavin 
aden ine  dinocleot ide)  con ten t  of  the  f lavopro te in  was 13.6 
mimoles  pe r  rag. of  p ro te in  which cor responds  to a m i n i m a l  
molecular  we igh t  of 74,000 in  t e rms  of p ro t e in  a n d  474,000 in 
t e rms  of bo th  p ro te in  and  l ipid.  Bo th  the  S t r a u b  d iaphorase  
and  M a h l e r ' s  ey toehrome c r educ t a se  a p p e a r e d  to be derived 
f rom th is  l ipof lavoprotein.  A me thod  of  f r a e t i o n a t i n g  lipo- 
p ro te ins  wi th  o rgan ic  solvents  was  described (Zeigler  et al., 
ibid., 234, 1916).  M a n y  species of  an imals ,  p l an t s ,  an d  micro- 
o rgan i sms  have  been examined  for  the  presence of  coenzyme Q 
and  re la ted  l ipids.  I t  was f o u n d  t h a t  eoenzyme Q is widespread  
in n a t u r e  b u t  not  ub iqu i tous .  As  a rule, in h igh l y  aerobic 
t issues ,  there  occur l a rge  a m o u n t s  of  coenzyme Q. I t  was 
s u g g e s t e d  tha t ,  in those  t i s sues  which a re  a p p a r e n t  except ions  
to this  rule, a d i f fe rent  electron t r a n s p o r t  mechan i sm ,  poss ib ly  
u t i l i z ing  other  quinones  such as v i t amin  K,  is opera t ive  (Les te r  
et al., ibid., 234, 2169).  

Other  s tudies  descr ib ing  the  chemical  and  phys i ca l  p roper t i es  
of  the  coenzyme Q f ami ly  of  compounds  were r epo r t ed  (Les te r  
et el., Biochim.  Biophys .  Aeta ,  33, 169).  A f u r t h e r  s t u d y  gave 
the  p rope r t i e s  of  a soluble l i popro tc in  d i ssoc ia ted  f rom the  
succinic dehydrogenase  complex ( B a s f o r d  et al,, ibid., 135) .  
The l ipid compos i t ion  of coenzyme Q l ipopro te in  was  repor ted  
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( B a s f o r d ,  ibid., I95) .  Procedures  have  been  descr ibed for  the  
i so la t ion  of three  c rys ta l l ine  compounds  of  the  eoenzyme Q 
fami ly .  One of  these  compounds  was i so la ted  f r o m  the  non-  
saponif iable  f r a c t i o n  of  cells of  Azotobacter vinelandii. Two 
d i s t inc t  c o m p o u n d s  were  isolated f r o m  ToruIa utilis by  direct  
so lvent -ex t rac t ion  wi th  or w i thou t  saponif ica t ion.  Chromato-  
g r a p h i c  procedures ,  fol lowed by  c rys ta l l i za t ion  techniques ,  a re  
used  for  the  final pur i f ica t ion  of these  th ree  compounds  (Les t e r  
ct at., Biochim. Biophys. Acre, 32, 492) .  Coenzyme Q (Q 275) 
has  been isolated f r o m  b e e f  h e a r t  a n d  bee f  h e a r t  m i tochondr i a  
(Crane  et at., Biovhis¢., ibid., Biophys., 32, 73) .  Coenzyme Q 
can  be ex t rac ted  f r o m  t h e  electron t r a n s p o r t  par t ic le  and  other  
par t ic les  with iso-octane. Such ex t r ac t ed  par t ic les  lose the  
capac i ty  to oxidize suceinate ,  a n d  th is  capac i ty  can be res tored  
b y  t h e  add i t ion  of coenzyme Q a n d  o ther  l ipid supp lemen t s .  
The  eoenzyme role of  Q275 is h igh ly  specific. A la rge  n u m b e r  
of  qu inones  inc lud ing  v i t a m i n  K~ a n d  tocopherol  quinone  were 
u n a b l e  to replace coenzyme Q. l'qo evidence could be f o und  t ha t  
coenzyme Q is a componen t  of  the D N P H  chain.  On the  other  
h a n d ,  ey teehrome c is also re leased in  a n  inso luble  f o r m  E T P  
by  /so-octane, a n d  the  add i t i on  of cy tochrome c fu l ly  res tores  
succ lnoxidase  ac t iv i ty  of  the  / so-oc tane-ext rac ted  par t ic le .  The  
r e q u i r e m e n t  fo r  bo th  ey tochrome c a n d  coenzyme Q in oxidat ion  
o f  suce ina te  can  be d e m o n s t r a t e d  by  t r e a t i n g  E T P  wi th  de- 
oxychola te  and  iso-octane (Crane  et el., ibid., 31, 476).  The  
sequence  of  componen t s  in  the  sueclnic cha in  of  the  Mitochon-  
dr ial  e lectron t r a n s p o r t  s y s t e m  h a s  been descr ibed (Green et al., 
Arch. Biochem. Biophys., 85, 280).  The  effects  of  adenos ine  
d i p h o s p h a t e  and  ino rgan ic  p h o s p h a t e  on the  s t eady- s t a t e  oxide- 
r educ t ion  level of  coenzyme Q has  been repor ted  (I-Iatefi,  
Biochcm. Biophys. Acta., 81, 502).  T h e  i so la t ion  of a soluble 
f o r m  of  cy toehrome cz h a s  been described.  Cytochrome c~ can  
be ex t rac ted  in reasonable  yields only f r o m  par t ic les  which are  
f ree  of  cy tochrome a. Such par t ic les  when  exposed  to bu tano l  
in the  presence  of deoxychola te  and  a m m o n i o u l  su l f a t e  l ibera te  
cy toehronm c~ in e i ther  of  two soluble f o r m s  ~tnd in  yields of  
as h igh  as 75%. Cytoehrome c~ can  also be isolated in the  fo rm  
of a soluble l ipopro te in  eomph;x.  This  complex con ta ins  abou t  
5 0 %  by weight  of l ipid.  I3upmmI efli(~iem~y sep;~ratl.s the  homo- 
p ro te in  f rom the l ipopro te in  with which i t  is complexed  (Green  
et al., ibid., 31, 34) .  The  m;t  syn thes i s  of  cy tochrome c in 
calf-hot(r( mi tochondr ia  was  repor ted  (l¢:ltes ~t el., ibid., 3Z, 
597) .  

Decreased  l ipoprote in  ] ipase response  in obs t ruc t ive  j aund ice  
in m a n  was confirmed by comple te  l igat ion of the  common bile 
duc t  in dogs. Subsequen t  incrcused l i l )oprotcin l ipase  response  
in  these  (togs, -trier chronic  complete  t..holest'lsis of  4 to 10 
weeks, was a t t r i b u t e d  to the  deve lopment  of bi l iary cirrhosis .  
Whi le  l ipoprote in  l ipase  response  was g(merally inversely  pro- 
po r t iona l  to to ta l  s e r u m  lipids,  cholesterol,  a n d  lipid p h o s p h o r u s  
levels, th is  re la t ionsh ip  w a s  by no m e a n s  absolute .  Poss ib le  
I )a thogenet ic  me( .hanisms which decreased l ipoprote in  l ipase  
response  in obs t ruc t ive  jaun(lice, were d iscussed (Baker  ct al,, 
])roe. See. Exptl .  Biol. Med., 101, 464).  M a n y  s tudies  indica te  
t h a t  unsatur-Lted f a t s  m a y  lower s e r u m  cholesterol  whereas  
s a t u r a t e d  f a t s  of  a n i m a l  or igin usua l ly  increase  it. The mech- 
a n i s m  of these  d i f fe r ing  ac t ions  is unexp la ined  however.  I t  h,ts 
also been d e m o n s t r a t e d  t h a t  a l imen ta ry  lipemi:~ is c leared 
la rge ly  by an  enzymat i c  l ipolyt ic  m e c h a n i s m  ill which h e p a r i n  
is involved (hepa r in  l ipopro te in  l ipase) .  I n  one, p a p e r  differ- 
ences in hy(Irolysis of  s a t u r a t e d  a n d  u n s a t u r a t e d  f a t s  by the  
h e p a r i n  l ipolyt ie  fu~tor  were repor ted  (Engel l )erg ,  Circ., 19, 
884).  P l a s m a  samples  ob ta ined  f rom ra t s  whi(~h h ad  been 
in jec ted  with dex t r an  su lpha te  were f o u n d  to con ta in  act ive 
l ipase.  I nh ib i t i on  of c l ea r ing  ac t iv i ty  by the  high-molecular-  
weight  d e x t r a n  sulphaf~es w~s t h o u g h t  to be c:msed by thei r  
i n t e rac t ion  with the  ehyle  (Robinson  et al., Biochem. J., 71, 
286) .  :isotonic sucrose solutim~s of  c~n'boa te t rachior ide  and  
other  f a t  solvents  p roduce  a~l extens ive  t r a n s f o r m a t i o n  in 
a d e n o s i n e - t r i p h o s p h a t a s e  p rope r t i e s  of  n i t  liver mi tochondr i a  
iu vitro. The effect iveness  of  the  f a t  sole(rots :~l)p(mrs to be 
re la ted  inverse ly  to thei r  wa te r  solubili t ies.  M a g n e s i u m - a c t i v a t e d  
a d e n o s i n e t r i p h o s p h a t a s e  ac t iv i ty  was elicited by carbon  te t ra-  
chloride only in  the  mi toehondr i ' d  fro(ellen a n d  was  associa ted  
wi th  insoluble  mi tochondr ia l  nmter ia l .  The effects  in vitro on 
a d e n o s i n e t r i p h o s p h a t a s e  p rope r t i e s  produced  by  ca rbon  te t ra -  
chloride were accompan ied  by loss of py r id ine  nucleotide-  
d e p e n d e n t  oxidat ive func t ion .  Carbon  te t rach lor ide  t r e a t m e n t  
in vitro h a d  no effect on three  microsomal  enzymes.  The  same  
s igns  of mi tochondr ia l  degenera t ion  p roduced  by carbon te t ra-  
chloride in vitro were observed  in rive a f t e r  ca rbon  te t rach lor ide  
a d m i n i s t r a t i o n  to r a t s  (Rechnage l  c t a l . ,  d. Biol. Chem., 234, 
1052).  The  conversion of ~;-cho]esterol-l-[  :~ to cholesterol  by 
cell-free homogena te s  of  r a t  liver was demons t r a t ed .  U p  to 
15% of the  added  s u b s t r a t e  was conver ted  (60% if  i t  is 
a s s u m e d  t h a t  t h r ee - fou r th s  of  the  label  is los t ) .  The  cel lular  

f ac to r s  neces sa ry  fo r  the  convers ion were f o u n d  to reside in 
the  105,000 x g s u p e r n a t a n t  and  in the  microsomes .  Of the  
la t ter ,  the  s ed imen t  collected a t  30,000 x g a f t e r  r emova l  of  
the  mi tochond r i a  a t  9000 x g proved  mos t  act ive.  The  con- 
vers ion  was  no t  inh ib i t ed  by  cholesterol  f e e d i n g  ( F r a n t z  et al., 
ibid., 234, 2290. 

Ace ta te -2C 1~ was  a d m i n i s t e r e d  to no rma l  a n d  pa r t i a l l y  hepa-  
tec tomized  ra t s ,  a n d  to ra t s  bea r i ng  a t r a n s p l a n t e d  adenocarci -  
n o m a ;  a n d  the  inco rpora t ion  of  rad io-ac t iv i ty  in to  the  l iver 
a n d  t u m o r  l ip ids  was  measu red .  The  d a t a  s u g g e s t e d  a n  a l t e red  
phospho l ip id  m e t a b o l i s m  in t he  t u m o r s  over t h a t  seen  in  mi to t i c  
phase  l iver r egene ra t ion  and  ind ica ted  t h a t  the  re la t ive  avail-  
ab i l i ty  of  f a t t y  ac ids  and  glycerol  for  phospho l ip id  m e t a b o l i s m  
as compa red  to g lyeer ide  m e t a b o l i s m  is d e p e n d e n t  u p o n  tile 
phys io log ica l  s t a t e  of  tile t i s sue  under  cons ide ra t ion  ( J o h n s o n  
et al., ibid., 234, 22) .  The oxida t ion  of a l b u m i n - b o u n d  palmi-  
t a te - l -C  ~ by  r a t  l iver and  ad ipose  t i ssue has  been d e m o n s t r a t e d  
in vitro. N o r m a l  adipose  t i s sues  a re  abou t  one-e ighth  as act ive 
as  equal  wet  we igh t s  of  liver. P ro longed  f a s t i n g  a n d  a l loxan  
d iabe tes  deple ted  the  f a t  depots  and  marked ly  e levated  thei r  
capaci t ies  for  f a t t y  acid oxidat ion.  L ivers  f r o m  such an i m a l s  
show n o r m a l  r a t e s  of  oxida t ion .  I n s u l i n  a d m i n i s t r a t i o n  de- 
p ressed  ox ida t ion  of  tile f a t  complex in the  l iver,  b u t  i t  h a d  
no s ign i f i can t  effect  on i ts  ca t abo l i sm in ad ipose  t i s sue  (MiL 
s te in  et el., ibid., 23d, 19) .  The  removal  of  p a l m i t a t e - l - C  ~t 
and  cholesterol-4-C ~4 by the  isola ted p e r f u s e d  r a t  l iver was  
s tudied.  ]?rom 34 to 43% of the  C" in the  i n c o m i n g  p e r f u s a t e  
was  removed in  a s ingle  p a s s a g e  t h rough  the  liver.  The  loss 
of  C 14 f r o m  the  p e r f u s a t e  was  s imi la r  r ega rd le s s  of  whe the r  
the  l iver-donor r a t s  had  f a s t e d  or had  been fed.  The  add i t i on  
of l a rge  a m o u n t s  of  glucose to the  p e r f u s a t e  did no t  a f fec t  the  
C ,~ d i sappea rance .  Of  the  C ~ t ha t  d i s appea red  f r o m  the  per-  
fusa te ,  58% was  recovered as phosphol ip ids  a n d  t r ig lycer ides  
in the  l iver ( I I i l lya rd  ct el., ibid., ~34, 2240).  The  l a t en t  p h ase  
of  necrot ic  liver degenera t ion  in the  rat,  p roduced  by d ie ta ry  
deficiency of v i t amin  E and  l%ctor  :,, is charac te r ized  by res- 
p i r a to ry  decline, i.e., a fa i lu re  of resp i ra t ion  of liver slices in 
the  W a r b u r g .  ] t  h ' ls  beret shown tha t  t(,(;otdmrol readi ly  re- 
verses this  de fec t  when in jec ted  int, 'ave~musly but  no t  when  
added  to the  W~irburg medium.  The  b~ citro (~ffect of  var ious  
toeopherol  der iva t ives  on respir:~tory de~'.liue was i n v e s t i g a t e d  
(Simon,  Bioehcm. Biophys. ,4eta, 32, 484).  V i t a m i n  K sub- 
s tances  and  F M N  a p p e a r  to ea ta]yse  s epa ra t e  p a t h w a y s  of  
cyclic photophosphoryl .~t ion.  The  F M N  p a t h w a y  shows a de- 
pendence  on added  T P N  a n d  g rea te r  sens i t iv i ty  to inh ib i t ion  
by d in i t rophenol  and  o-phenanthrol i Jm t i tan the  v i t a m i n  K 
pa thway .  ]2oth p a t h w a y s  are  inh ib i ted  by p-chloromecur ibcn.  
zoo(e, g ramic id in ,  and  me thy lene  blue bu t  not  by  a r sen i t e  or 
a n t i m y c i n  A. The role of  v i t a m i n  K ill p h o s p h o r y l a t i o n s  by 
p l a n t  and  an inml  t i ssues  is reviewed. A possible  phys io logica l  
role for  cyclic pho topho ry l a t i on  in pho to syn the s i s  of  green  
p l an t s  ha s  been s u g g e s t e d  ( W h a t l e y  ~t el., ibid., 32, 32) .  

The Vita.mil~s. Repor t s  cited in th i s  sce~tion inc lude  those  on 
nu t r i t i ona l  :~ll(I met ' tbo]ic a spec t s  of  the fa t - so lub le  v i t a m i n s  
and  also those  on the  effects of  water-soluble  vitamil~s on l ipid 
metabo l i sm.  The  add i t ion  of unsa tu r ' t t ed  f a t t y  acids,  even in 
smal l  amoun t s ,  to diets  law in vit '~min E, se lenium,  a n d  the  
su l fur -cont~dning  amino  acids  g rea t ly  ael;elerated the  develop- 
men(  of  acu te  liver necrosis  in r a t s  (Va lbe rg  ct al., Can. J. 
Biochcm. and Physiol., 37, 493) .  Codliver oil showed 10 rag. 
of  DL-a- tocophcrol  per  ]00 g. by chemical  tes ts .  Other  f o r m s  
of tocopherol  were no t  p resent .  Even  the h~alusion of  10% 
codliver oil in the  diet  of  ra t s  fa i led to p reven t  the  ab lmrmal i -  
t ies  caused  by av i t aminos i s  E. These  were read i ly  p reven ted  
by a smal l  weekly dose of DL-a- tocophcre l  ace ta te .  The  f a i l u re  
of  whole codliver  oil to ac t  a s  't good source of vii: train E 
in  accordance  wi th  the  resu l t s  of  chemical  t e s t s  is exp la ined  
by  the  an t agon i s t i c  ac t ion  of  i t s  o ther  componen t s ,  pa r t i cu l a r l y  
i ts  h igh ly  u n s a t u r a t e d  f-(try ac ids  (Moore vtal . ,  Brit. ,  J. Nutr. ,  
13, 100).  Chops  f r o m  swine fed  ei ther  an imal  or pla,~t pro te in ,  
and  9, 6, or 12 g. dai ly  of  a ¥ i t a m i n  E feed  s u p p l e m e n t  for  
a per iod  of 2, 4, or 6 weeks, were ana lyzed  f r e sh  a n d  a f t e r  
3, 6, 9, a n d  12 m o n t h s  of f rozen s torage.  F e e d i n g  ]2  g. of  
s u p p l e m e n t  was  more  effective t h a n  6 g., and  a 6-week per iod  
was more  effective t h a n  e i ther  a 4- or a 2-week per iod  in 
r e t a r d i n g  peroxide  deve lopment  (Zaeh r inge r  ct at., Food Teehn., 
13, 313) .  Add i t i on  of g lucose-6-phosphate  or glucose-l-phos-  
p h a t e  did no t  p reven t  the  deple t ion  of  g lycogen  supp l ies  in 
skeletal  musc le  t r ea t ed  wi th  deoxycor t icos terone.  These  en- 
zymes  concerned with the  oxida t ion  of g lucose-6-phospha te  to 
lact ic acid seemed to r ema in  u n i m p a i r e d  in the  presence  of 
deoxycor t icos terone.  S imi la r  finds were observed fo r  bo th  Vi ta -  
m in  E - s u p p l e m e n t e d  and  V i t a m i n  E-depr ived  r abb i t s  (Rosen-  
krantz ,  J. Biol. Chem., 234, 35) .  

Two g roups  (males  and  females )  of  wean l ing  r a t s  were 
g iven  a ¥ i t a m i n  E- f ree  basa l  diet  for  127 days  wi th  a to- 
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eopherol  supp lemen t .  Two s imi la r  g roups  were g iven  the  un- 
s u p p l e m e n t e d  diet and,  when  killed, were V i t a m i n  E-deficient.  
The  unsaponi f iab le  f r ac t i ons  f r o m  liver, hear t ,  a n d  k idney  were 
c h r o m a t o g r a p h e d  on a lumina .  Ub iqu inone  con ten t s  of  approxi -  
umte ly  120, 110, 230, and  25 ~g . /g .  were f o u n d  for  liver, kidney,  
hear t ,  and  testes .  The  V i t a m i n  E s t a t u s  had  no s t r i k i ng  influ- 
ence on the  a m o u n t s  of hydroca rbon ,  sterol,  or ub iquinone  
ob ta ined  f r o m  the d i f ferent  t i s sues  ( M o r t o n  et al., Biochem. J., 
73, 427) .  Chicks were f ed  two d i f fe ren t  muscu la r  dys t rophy-  
l ) roducing diets,  wi th  and  wi thou t  V i t a m i n  E, a n d  de te rmina-  
t ions  of  glycogen,  phosphory lase ,  d ry  ma t t e r ,  ash,  sodium, 
po t a s s ium,  and  crea t ine  were m a d e  on the  b reas t  (whi te )  and  
leg ( r ed )  musc les  a f t e r  4 to 5 weeks of feed ing .  Gross  lesions 
in the  dys t roph ic  muscle  were more  a p p a r e n t  in the  whi te  t h a n  
in the  red musc le  a l though  microscopic  de tec t ion  of lesions in 
the  l a t t e r  was possible.  The changes  in c rea t ine  and  po tass iun l  
con ten t  of  dys t roph ic  nmscles  were var iable ,  a n d  a n y  decrease 
in these  cons t i t uen t s  in the  dys t roph ic  musc les  could be ex- 
p l a ined  m a i n l y  on the  bas is  of  inc reased  wate r  content .  The 
s o d i u m  c o n t e n t  of  dys t rophic  musc les  was inc reased  when 
expressed  on e i ther  a wet or dry we igh t  bas is  ( N c s h e i m  et al., 
J. Nutr. ,  68, 359).  

l m r g e  s u p p l e m e n t s  of  alpha-tocopherol fa i led to p reven t  the  
m u s c u l a r  d y s t r o p h y  of a g i n g  ra t s .  Other  chronic  diseases,  
longevi ty,  and  g rowth  were also unaf fec ted  (Berg ,  J. Geron- 
tology, 14, J74) .  The  g a s t r o c n e m i u s  muscles  of  30-day-old 
g u i n e a  p i g s  s u b j e c t e d  to a V i t a m i n  E-deficient  diet  for  21 or 
30 days  u n d e r w e n t  a s t a t i s t i ca l ly  p ro te in  n i t r o g e n .  Masse te r  
musc les  were nmre  r e s i s t an t  to the  effects  of  V i t a m i n  E-lack 
o51 the  p ro te in  components .  Sa rcop lasmic  n i t r o g e n  was  not  
a l t e red  by  21- or 30-day d i e t a ry  deficiency reg imens .  (Bende r  
et al., Prec. See. l~xptl. Biol. Med., i02, 362).  A marked  
decline in  myog lob in  concen t ra t ion  was  de5nonst ra ted  in gas- 
t r oenemius  and  nmsse t e r  musc les  of  gu inea  p i g s  m a i n t a i n e d  
longer  t h a n  15 days  on a Vi tanl in-E-def ie ient  diet. Supple-  
u n m t a t i o n  wi th  V i t a m i n  E a f t e r  14 days  on a deficient diet 
re(lueed the  m a g n i t u d e  of concen t r a t ion  change  a n d  indeed 
s tabi l ized  p i g m e n t  concen t ra t ion  a t  control  levels. No signifi- 
can t  d i f ference be tween control  a n d  expe r imen ta l  a n ima l s  in 
r e g a r d  to wa te r  content ,  musc les  weight ,  or body we igh t  was 
ev iden t  f r o m  21- a n d  30-day d i e t a ry  r eg imen  s tudies .  Non-  
col lagen w~s s igni f icant ly  deple ted  only in the  gas t roenemi i  
of  ttle 21-day deficient an ima l s  (Sehot te l ius  el al., ibid., 102, 
581) .  A d m i n i s t r a t i o n  of a-lipoic ac id  to g u i n e a  p igs  on a scor- 
bu togen ie  diet  a p p e a r e d  to a f ford  a b o u t  the  same pro tec t ion  
as a s u b o p t i m a l  a m o u n t  of  ascorbic  acid. W h e n  a smal l  a m o u n t  
of  ascorbic  acid a n d  of  a-lipoic ac id  were given,  the  combina-  
t ion  p ro t ec t ed  the  gu inea  p i g s  be t t e r  t h a n  e i ther  compound  
alone. Male  a n d  f ema le  r~ts  reared  since w e a n i n g  on a diet  
low in V i t a m i n  E did not  reproduce.  A d m i n i s t r a t i o n  of  a-lipoic 
acid b r o u g h t  a b o u t  r ep roduc t ion  a l t h o u g h  no t  to the  same 
e x t e n t  as t h a t  a t t a i n e d  by an  op t ima l  a m o u n t  of  a-tocopherol .  
The  efficacy of a-lipoic acid in  a l l ev ia t ing  s y m p t o m s  of  ascorbic 
acid a n d  of  tocopherol  deficiencies can  bes t  be expla ined  on 
the  bas is  of  a p ro tec t ive  ac t ion  exer ted  by  a-lipoic acid or i ts  
d ihydro-der iva t ive  on the  two v i t a m i n s  ( l~osenberg et a l ,  Arch. 
Biochem. Biophys., 80, 86) .  Tocopherol  was  shown to ac t iva te  
the  in vitro s y n t h e s i s  of  ascorbic  acid by liver ex t r ac t s  of  
tocopherol-def ic ient  r a t s  (MeCay  et al., Arch. Biochcm. Biophys., 
82, 472) .  

L iver  p r e p a r a t i o n s  f r o m  V i t a m i n  E-deficient  r a t s  a n d  r abb i t s  
were shown to have  an  inhib i ted  ra te  of  ascorbic  ac id  synthe-  
sis  and  a n  increased  l ipid p e r o x i d e - f o r m i n g  ac t iv i ty .  The  a g e n t s  
which ac t i va t ed  ascorbic  acid syn thes i s  inh ib i ted  the  fo rma t ion  
of peroxides .  The  add i t ion  of  syn the t i c  o rgan ic  peroxides  
inh ib i t ed  the  syn thes i s  of  ascorbic  acid. Succinic  a n d  t e r t bu ty l  
peroxides  g rea t ly  enhanced  the  des t ruc t ion  of  ascorbic  acid. 
Pe rox ides  p roduced  by  i r r a d i a t i n g  cod liver oil a n d  linoleie 
acid did  n o t  show a clear inh ib i t ion  of  ascorbic  acid syn thes i s  
( C a r p e n t e r  et al., J. Biol. Chem., 23d, 2814).  A d d e d  tocopherol  
was  effective bo th  in  i n h i b i t i n g  l ip id  pe rox ida t ion  a nd  s tabi-  
l iz ing  D P N G - c y t o c h r o m e  e r educ tase  in  i sola ted mi tochondr ia .  
V i t a m i n  E-def ic ient  r a b b i t s  h a d  l ivers  showing  in rive l ip id  
pe rox ida t ion  a n d  increased  l iab i l i ty  of  thei r  i so la ted  mi tochon-  
dria.  I t  was s u g g e s t e d  t h a t  th is  l iver d a m a g e  m a y  be a p r i m a r y  
cause  of  o ther  V i t a m i n  E-deficiency s y n d r o m e s  ( T a p p e l  et al., 
Arch. Biochem. Biophys., 80, 333) .  The  D P N H - c y t o c h r o m e  c 
r educ t a se  ac t iv i ty  was  de t e rmined  i n  h e a r t - m u s c l e  p r e p a r a t i o n s  
f r o m  n o r m a l  a n d  V i t a m i n  E-def ic ient  chicks. A l t h o u g h  no 
a- tocopherol  was  demons t r ab le  in  the  deficient p r e p a r a t i o n s ,  
the  enzyme  ac t iv i ty  was  no t  s ign i f ican t ly  d i f fe rent  f r o m  the  
control  p r e p a r a t i o n s  which con ta ined  a-tocopherol .  Subs t ances  
which  r eac t  wi th  FeC13-bipyridyl r eagen t ,  o ther  t h a n  a-toeophe- 
rol, were f o u n d  in F lo rex - t r ea t ed  ex t r ac t s  of  unsaponi f iab le  
m a t t e r  f r o m  t i ssues .  No  unequivoca l  evidence was  ob ta ined  for  
the  presence  of toeophery lqu inone  in t i s sues  ( P o l l a r d  et al., 
Biochem. Biophys. Acta, 35, 420) .  The  decline in  succ ina te  

ox ida t ion  in the  presence  of D P N  was  observed to be g rea t e r  
ill l iver mi tochondr i a  f r om ra t s  deficient in V i t a m i n  E t h a n  
it  was  in mi tochondr i a  f r om V i t a m i n  E - s u p p l e m e n t e d  an ima l s .  
The  decline in the  deficient mi tochondr i a  was  reversed in 30 
to 40 min.  a f t e r  a- tocopherol  was given by  i n t r apo r t a l  in jec t ion  
bu t  no t  by add i t ion  i~ vitro (Corwin et al., J. Biol. Chem., 
234, 191).  

T h r o u g h  gas- l iquid  c h r o m a t o g r a p h y  it  was shown tha t  increas-  
ing the  inges t ion  of  linoleic ac id -con ta in ing  f a t s  increased  the  
depos t ion  of  linoleic acid in e ry th roey tes  and  in b ra in  t issue.  
Such changes  were p robab ly  casua l ly  re la ted  to the  tocopherol  
requ i rement ,  the  incidence of  chick encephalomalac ia ,  an d  the  
peroxide  hemolys is  tes t .  W h e t h e r  s imi la r  mechan i sm s  a re  in- 
volved in the  ab i l i ty  of  u n s a t u r a t e d  oils to lower se rum choles- 
terol  levels was not  de te rmined  ( H o r w i t t  et al., Science, 130, 
917) .  Corn oil or lard,  f r om which tocopherol  had  been removed,  
p r o m o t e d  chick encepha lomalac ia  whereas  coconut  oil, bu t t e r ,  
l inseed oil, a n d  cod liver oil did not  p roduce  symptoms ,  an d  
olive oil had  a ques t ionable  effect. D i e t a r y  combina t ions  of 2 %  
corn  oil wi th  e i ther  8 %  coconut  oil, laur ie  acid,  myr i s t i c  acid, 
or a m ix tu r e  of  s a t u r a t e d  f a t t y  acids  l ike coconut  oil signiii- 
can t ly  increased  the  incidence of encepha lomalac ia  over 2 %  
corn oil alone while 6% l inseed oil, cod l iver oil, or oleic acid 
inh ib i t ed  the  effect  of  4% corn oil. Olive oil, bu t te r ,  f a t t y  
ac ids  like bu t te r ,  p ahn i t i c  acid, and  s tear ic  acid had  no ne t  
effects  upon  the  incidence of encepha]omalac ia  induced by corn 
oil. The  in take  of linoleic acid a p p e a r s  to be a p r im a ry  fac to r  
in the  e t iology of  encephalomalae ia ,  b u t  some of  the  o ther  f a t t y  
ac ids  m a y  secondar i ly  increase  or decrease th is  effect  (Cen t u ry  
et al., Prec. See. Exptl .  Biol. Med., 102, 375).  A casein ce,'elose 
purif ied diet  low in  V i t a m i n  E, c o n t a i n i n g  3% u n s a t u r a t e d  
fish oil, fa i led  to induce  V i t a m i n  E-deficiency symt) toms  in 
e i ther  deple ted or nondep le ted  chicks. W h e n  the  eerelose was  
replaced  by d e g e r m i n a t e d  white  corn meal ,  both  deple ted an d  
nondep le ted  chicks developed encephalomalac ia .  W a t e r  w a s h i n g  
of the  whi te  corn meal  was wi thou t  effect,  b u t  solvent  extrac-  
t ion of d e g e r m i n a t e d  whi te  corn meal  decreased the  incidence 
of  enecpha l ama lac i a  to a low level ill seam u n k n o w n  n m n n e r .  
W h e n  corn s ta rch  s e w e d  as the  c a r b o h y d r a t e  sourcc in th is  
diet,  s y m p t o m s  of  V i t amin  E deficiency were not  observed 
( A m a t o  et al., Poultry Sci., 38, 176).  Coneolni tant  with the  
onse t  o f  exuda tcs  in chicks f ed  a diet  deficient in V i t a m i n  E 
a n d  se lenium,  changes  occurred in  the  e lec t rophorct ie  p a t t e r n s  
of the  se rum pro te ins .  The  decrease in a l b u m i n :  globul in  rat io  
did not  a p p e a r  to be of sufficient m a g n i t u d e  to account  for  
the  edema.  Tota l  s e rum pro te in  declined only s l ight ly ,  i f  a t  all. 
The  mos t  m a r k e d  a l t e ra t ions  in p ro t e in  p a t t e r n s  developed 
a f t e r  the  chicks h a d  spon t aneous ly  recovered,  when  inc reases  
in  a~-, a3-, fl- and  Y- g lobul ins  occurred (Bier i  et al., J. Nutr.,  
69, 301).  

Cura t ive  tes t s  of  V i t amin  E ac t iv i ty  of  ubiquinone,  i ts  hydro-  
qu inone  and  acid reduc t ion  p roduc t  in re la t ion  to muscu la r  dys- 
t r o p h y  in  the  r abb i t  were nega t ive .  S imi la r i ly  so lanachromene  
exhib i ted  no biological  ac t iv i ty  wi th  r e spec t  to dys t ro p h y  in 
r abb i t s  or s te r i l i ty  in ra ts .  V i t a m i n  E-def ic ient  dys t roph ic  
r abb i t s  unde rwen t  a remiss ion  of  g ross  s y m p t o m s  wi th in  ap-  
p rox ima te ly  5 days  fol lowing oral t r e a t m e n L  wi th  N, N' -di -  
pheny l -p -pheny iened iamine .  The  e leva ted  p l a s m a  concen t ra t ion  
of  unes ter i f ied  cholestehol  declined to nea r -no rma l  levels wi th in  
th ree  weeks while skeletal  muscle  concen t r a t ion  responded  more  
slowly. The  resu l t s  confirmed prev ious  f indings,  i n d i ca t i n g  
t h a t  the  V i t a m i n  E r equ i r emen t  of  r abb i t s  and  ra t s  r ep r e sen t s  
a need  fo r  su i tab le  an t ioxygen ie  c o m p o u n d s  (Drape r ,  Prec. 
Soc. Exptl .  Biol. Med., 102, 737).  

The  effects  of  fu razo l idone  on t u rkey  rep roduc t ion  when  fed  
con t inuous ly  a t  levels of 0.011% and  0 .022% f rom 10 weeks 
of age  were s tudied.  Two levels of  V i t a m i n  E (a  basa l  with  
a p p r o x i m a t e l y  6 I .U . / l b .  and  basa l  s u p p l e m e n t e d  wi th  34 
I . U . / l b . )  were also inc luded  in one t r i a l  to s t u d y  any  poss ib le  
r e l a t ionsh ip  be tween  the  v i t amin  and  fu razo l idone  in  r e spec t  
to fe r t i l i ty ,  ha tchab i l i ty ,  and  egg  p roduc t ion  ( S m y t h  et al., 
Poultry Sci., 38, 288) .  Th i r ty -s ix  Ho l s t e in  male  calves, 64 days  
of age  and  pa r t i a l l y  deple ted of the i r  toeopherol  a n d  V i t a m i n  A 
stores,  were fed,  in add i t ion  to a basa l  r a t i on  low in toeopherol  
a n d  V i t a m i n  A, one of the  three  levels of  tocopherol  ace ta te ,  
equiva len t  to 1, 5, or 25 rag. of  f ree  tocopherol  pe r  p o u n d  of  
live we igh t  per  day  and  one of  th ree  levels of  V i t a m i n  A 
p a h n i t a t e ,  equ iva len t  to  10, 190, or 1,000 Y of  V i t a m i n  h alcohol 
for  a four-wk,  period.  Upon  comple t ion  of  a 28-day tocoph- 
e ro l -Vi tamin  A s u p p l e m e n t a t i o n  period,  one-hal f  of  the  calves 
were s l augh t e r ed  and  the  o ther  ]8  calves were m a i n t a i n e d  on 
only the  basa l  r a t ion  un t i l  p l a s m a  V i t a m i n  A decreased to 
4.0 Y / 1 0 0  ml.  B a s e d  on p l a s m a  a n d  l iver  V i t a m i n  & concen- 
t r a t i on  a t  the  t e r m i n a t i o n  of s u p p l e m e n t a t i o n  and  on Vi ta -  
m i n  A a t  the  h i g h e s t  i n t ake  of  V i t a m i n  A, decreases  a t  the  
lowest  in take  of  V i t a m i n  A, and  inapprec iab le  change  a t  
the  middle  in take .  Across  all levels of  tocopherol  i n t ake  
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the toeopherol concentrat ion of the tissues decreased with the 
increasing intake of Vi tamin  A. This decrease was greater  
between the 10 and 100 Y intake of Vi tamin A than between 
the 100 and 1,000 Y intake. These results  indicated a need 
to establish levels or rat ios of intake of Vi tamins  A and E 
(Dicks et al., J. Dairy Sei., 42, 501). Low blood plasma 
tocopherol levels were found  in calves fed corn oil-filled milk 
despite a relatively high toeopherol intake. Both p lasma 
tocopheroI and Vitamin A values declined progressively dur ing  
the experimental  period in the corn oil-filled milk group.  Low 
blood plasma tocopherol levels also occurred in animals  fed 
lard-filled milk and a ra t ion  containing bu t t e r  oil, which was 
prepared  f rom oxidized butter .  Oral supplementation of the 
corn oil and lard-filled milk diets with 500 mg. of DL-alpha 
tocopherol or alpha tocopherol acetate daily resulted in high 
p lasma toeopherol values (Adams e t al., ibid., 42, 1569). 

In a s tudy on the metabolic pa thway  of carbon-14-labelled 
a-toeopherol, a firmer basis for  the use of accurate dosages of 
alpha-tocopherol was established (S te rnberg  et al., Can. Med. 
Assoc. J., 80, 266). 

Studies were reported on the t r anspo r t  of carotenoids, Vita- 
min A, and cholesterol across the intestines of ra ts  and chickens 
(Genguly et al., Biochem. J., 71, 756). An  impor t an t  factor  
in the differential  uti l ization of carotene in oils is Vi tamin E. 
Another  fac tor  is hydrogenat ion.  I n  most  Ind ian  diets the 
edible oils are used for  f ry ing  at a high tempera ture  for  the 
p repa ra t ion  of vegetable diets. I t  was found tha t  f ry ing  
markedly reduced the uti l ization of carotene subsequently added 
to the fr ied oils. F r y i n g  evidently caused the development of 
compounds which interfere(:[ with the p rope r  uti l ization of 
Vi tamin  A. Coconut oil, which is devoid of Vi tamin  E, gave 
the best  response (Rangnekar ,  Sol. and Culture (Calcutta), 
24, 330). Beta-Carotene, given orally to chicks as an aqueous 
suspension containing Tween 60, appeared  in the intest inal  
tissue as Vi tamin A within Va hr., fol lowing adminis t ra t ion  
of the dose, and in the liver in about  1 hr. The peak level 
occurred in the intestinal tissue of approximate ly  4 hrs., in the 
liver at  approximate ly  8 hrs. A very small bu t  definite deposi- 
tion of carotene occurred in the liver, bu t  this disappeared 
within 24 hrs. Beta-Carotene administered by cardiac injection 
in the form of a SUSl)ension in chick p lasma was apparen t ly  
not converted to Vi tamin A by the chick. About  1/3 of the 
injected carotene w'(s found in various organs  of birds killed 
dur ing the first 2 hrs. a f te r  injection, and this amount  decreased 
to about  3% af ter  4 (Nys. No carotene was found in the 
circulat ing plasma 1 hr. a f te r  injection or at  any subsequent  
sampl ing  to 21 days (Olsen et al., Poultry Sci., 38, 688). 

The conversion of fl-carotene to Vi tamin  A in a l igatured 
duoden;d loop of a living chick has been found to take place 
in the duodenal wall. Some f ac to r ( s )  present  in a duodenal 
loop of a living bird but  absent  in an excised loop appea r  
to bc essential  to the absorpt ion  of fl-carotene by duodenal 
tissue. I t  has been shown that  the continuity of the al imentary 
canal is not essential to the successful operat ion of the caro- 
tene-convert ing mech,'~nism. When the blood supply  to a duode- 
nal loop i,s lig.lted, the format ion of Vi tamin  A f rom fl-carotenc 
is prevent.ed (Sibbald c t a l , ,  [bid,, 38, 701). ~t would appear  
tha t  the crop does not  possess the ability to convert  fl-carotene 
to Vit;mfin A within a 4-hr. pe,'iod even though carotene may 
be ubserbed by the crop wall in the presence of bile (Sibbahl  
e t a l . ,  ibid., 38, 698). Four  experiments  were conducted to 
compare the aw~ilability to chicks, and stabi l i ty  dur ing storage 
in mixed feeds, of several commercial dry Vi tamin  A products,  
cod liver oil, and dehydrated cereal grass,  using liver s torage 
of Vi tamin  A, growth, and mortal i ty as criteria. Tile results 
indicated that,  in shor t  term exI)eriments, growth may slot be 
a reliable criterion for  evaluation of Vi tamin  A availability. 
J u d g i n g  by liver stor~ge of Vit 'lmin A, gelatin-coated prepa-  
rat ions were superior  to 1)rel)arations in which the vi tamin was 
coated with wax or fa t  or was "d~sorbed in vegetable protein.  
Feeding oils and dehydrated cereal grass  were the poorest  
sourccs. The data f rom stabi l i ty  tests indicated stone deteriora- 
tion of the vitamin in all preparat ions ,  and, a l though definite 
conclusions were difficult to draw, the super ior i ty  of gelatin 
p repara t ions  was indicated (Olsen et al., ibid., 38, 929). 

A diet deficient in Vitamin A and c'~rotene was fed to 10 
White Leghorn  cockerels a t  10 rues. of age;  five others were 
used as controls. The adverse changes are slot irreversible, and 
the adminis t ra t ion  of 30,000 I .U. of Vi tamin  A per  kgm. of 
food resulted in complete recovery in two weeks. I t  was  shown 
tha t  in  cockerels a l terat ions in the semen are first s igns of 
Vi tamin  A-deficiency (Paredes  ctaI. ,  ibid., 38, 3).  In t e rmi t t en t  
feeding of Vi tamin A, as compared with feeding the nu t r ien t  
continuously, resulted in no significant difference in chick 
growth.  Growth was significantly bet ter  in lots receiving 
chemical Vitamin A mater ia l  than in those lots receiving de- 

hydrated a l f a l f a  meal. Feed conversion, in general, was bet ter  
with continuous Vi tamin  A feeding, More Vi tamin A-containing 
feed was consumed than the basal  ra t ion even though each 
was offered for  tile same length of t ime (Has t ings  et al., ibid., 
38, 385). Oral adminis t ra t ion  of 160,000 I.U. of  Vi tamin A 
acetate for  4 to 6 months  significantly reduced the elevated 
serum cholesterol levels is~ atherosclerotic pa t i en t s  but  had no 
effect on individuals with normal  cholesterol levels (Kinley 
e t a l . ,  2)roe. Soc. Exptl .  t~ioL Meal., 102, 353). The influence 
of the pro te in  and energy level of the diet on the uti l ization 
of Vi tamin  A and carotene, as judged  by liver storage,  was 
studied in two experiments.  The findings showed an inverse 
relat ionship between protein level and vi tamin storage,  indicat- 
ing a h igher  Vi tamin A requirement  at a higher  level of 
protein. Inc reas ing  the energy level resulted in bet ter  growth 
and a greater  s torage of the vi tamin in the liver. However 
this increased s torage may not be due to the higher  energy 
level as such, but  to tim higher  fa t  content  of the diets. The 
diet var ia t ions  had little effect on the composit ion of breast  
muscle except tha t  the f a t  content  of the muscle of birds on 
low-energy diets was the lowest of the various groups.  J u d g i n g  
f rom growth  data, the Vi tamin A requirement  of  the birds 
in these exper iments  was met by a level of 600 I .U. per  pound 
of diet (Olsen e ta l . ,  Poultry Sci., 38, 942). When the intake 
of Vi tamin A was controlled, ra t s  were able to store an ample 
amount  of Vi tamin A in the lives- despite amino-acid imbalance 
or in complete absence of dietary protein.  I f  the vi tamin intake 
was not  controlled however, the lack of or imbalance in the 
dietary prote in  seemed to resul t  in a lower s torage  of Vi tamin  
A because under tbese conditions the animals  usually lose 
appeti te ,  a t rend which will resul t  in lowered consumption of 
Vi tamin A (R.echcigl J r .  et al., Nature,  t84, 1404). 

I~our exper iments  involving 226 pigs  carried out  ow~r a 
period of two years  were described. These p igs  were f rom 
sows reduced considerably in their  Vi tamin A reserves by 
t>reviously feeding a ra t ion low in Vi tamin A. They were 
weaned at  seven days of age, and the requirement  fo r  Vita- 
min A was estimated in the first eight weeks of life. Several 
cri teria of adequacy were invest igated and their  sensitivity, 
l)recision, and wdidi ty discussed. These cri teria were weight  
gain, feed efficiency, blood lflasnm .~nd liver Vi tamin  A, an(I 
cerebrospinul fluid pressure.  The minimum requirement  of the 
young p ig  for  a stabilized source of Vitamin A pahni ta te  on "t 
dry carrier  was judged to be 800 I .U. / lb .  of feed under the 
(~onditions which existed. Normal i ty  in weight  gain occurred 
at as low as 100 I .U. / lb .  of feed. Acute partdysis  of the 
h indquar ters  was the most s t r ik ing deficiency symptom (Frap(;  
ct al., J. Nutr. ,  68, 173). Thyroid  funct ion was invest igated 
in the young pig. I t  was shown tha t  dietary Vi tamin  A within 
the range tested has considerable influence Ul)On the rate  of 
thyroxine secretion. Jnsufficient nnd excessive intakes of Vita- 
min A lowered the rat(,* of secretion. I t  was shown later that  
the relat ionship between this secretion ratc and growth rate 
in the p ig  is r ' t ther snmll so tlmt a more direct effect of 
Vitanfin A nImn thyroid f((netion is postulated.  When thiouracil 
was used, the rate  of thyroxine secretion was shown to increase 
with t ime (Fr:~pe e t a l . ,  ibid., 68, 333). 

The occ(rrrence of iso-a and [so-b, the 6-eis, and the 2, 
6-di-cis isomers of Vit 'tmin A in a number  of fish liver oils 
was invest igated by means of reaction with the ret inal  protein,  
el)sin. These isomers were found to consti tute about  20% of 
the Vi tamin A in the cod, shark, .tnd mixed fish liver oils 
examined. As measured t)y ra t  bioass'ty, the isomers ha<l only 
about  one-fourth the growth-promot ing  activity of all-trans 
Vitamin A. The possibil i ty of the isomers or ig ina t ing  f rom 
in rive isomerization of all-(runs or ncovitamin A to form an 
equil ibrium mixture  w'~s discussed (Brown et al., Nature, I84, 
~377). I t  was observed th' t t  carrot  extracts  can form sign[fi- 
e'(n( anlounts of carotene f rom glucose as well as f rom acet'~te 
al though the acetate was shown to be a somewhat  superior  
subs(rate .  Yeast  extract  s t iumlated synthesis  in both medi:(, 
possibly because of the presence of coenzyme A and adenosine 
t r iphosphate  in the yeast  ( M o d i e t  al., ibid., 184, 983). I t  has 
been shown tha t  rhodopsin is synthesize(l f rom ] l -c is  retinene 
(Vi tamin  A aldehyde) but  releascs all-(runs retinene when 
bleachcd by light. I n  the f rog  l)oth [seaters of Vi tamin  A 
are stored in the eye. Total  ocular Vi tamin A, including tha t  
bound as re([none in rhodopsin, remains constant  dur ing l ight 
and dark adaptat ion.  Stores of l l-cis Vitamin  A however 
diminish in the l ight  and are replenished ill darkness (Hubba rd  
ct ai., Science, 130, 977). The biological activity of 11-c/s- 
Vi tamin A in the ra t  has been shown to be caused by  its 
conversion predominant ly  into the all-trans fo rm in the small 
intestine and at other sites (Pluck, Brit. J. Nutr.,  13, 111). 

The rises in uhiquinoae and substance concentrat ion SC 
which occur in the livers of Vi tamin A-deficient ra t s  may be 
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h a s t e n e d  i f  a t  a n  ear ly  s t a g e  in the  deficiency the  r a t s  a re  
b i la te ra l ly  adrena lee tomized .  I f  however  the  deficiency syn-  
drome is a l r eady  f a r  advanced ,  ad rena l ec tomy  does no t  notice- 
ab ly  inf luence the  concen t ra t ions  of  minor  cons t i t uen t s  of  liver 
unsaponi f iab le  ma t t e r .  I n  r a t s  on a s tock diet  ad rena lec tomy  
b r o u g h t  abou t  no s t r i k i n g  c h a n g e s  in  l iver V i t a m i n  A ( r ange  
137-216 i .u . /g ,  of  l iver) ub iqu inone  content  ( r a n g e  110-133 
~g . /g . )  or sterol  con ten t  ( r a n g e  1.80-2.23 m g . / g . ) .  Subs t ance  
SC w'ts no t  p re sen t  in  m o r e  t h a n  t race  a m o u n t s  (Phi l l ips  
et al., Biochem. J., 73, 430) .  W e a n l i n g  r a t s  p laced on a 
V i t a m i n  A-deficient  diet reached  a weight  p l a t e a u  a f t e r  a 
var iab le  t ime.  Groups  of depr ived  a n i m a l s  were kil led a t  5, 
11, 20, 28, and  39 days  while sti l l  g r o w i n g ;  o ther  g r o ups  were 
kil led a t  the  w e i g h t  p l a t e a u  a n d  o thers  a t  a t ime  when  they  
were los ing  weight .  C h r o m a t o g r a p h i c  e x a m i n a t i o n  of l iver un-  
saponif iable  m a t t e r  showed a r ise in sterol  con ten t  only a t  or 
beyond  the we igh t  p l a t e a u ;  a r ise in subs tance  SC which be- 
came m a r k e d  when  g rowth  h a d  s lackened or ceased ;  and  a 
p rogress ive  r ise in ub iqu inone  (Mor ton  st al., ibid., 73, 416) .  
The  p r e p a r a t i o n  of h o m o g e n a t e s  of  tomatoes  which  can  syn-  
thesize radio-act ive  ]yeepene  f r o m  2-C~'-mevalonic acid was  
described.  For  op t imal  i nco rpo ra t ion  of t racer ,  A T P ,  py r id ine  
nucleot ides ,  g lu ta th ionc ,  m a n g a n e s e  ion, and  incuba t ion  in air  
a re  necessa ry  (Schneour  et al., J. Biol. Chem., 234, 770) .  

W e a n l i n g  r a t s  kep t  for  29 or 36 days  on a diet  con ta in ing  
1 %  of  su lphad iaz ine  showed, as  compared  wi th  control  ra t s ,  
smal l  l ivers,  k idneys ,  in tes t ines ,  a n d  very m u c h  smal le r  spleens.  
W e a n i n g  r a t s  k e p t  for  26 days  on a diet  c o n t a i n i n g  dieoumarol  
(30 m g . / k g . )  differed f r o m  control  ra ts  s l igh t ly  b u t  signifi-  
can t ly  in body weight .  No other  s igns  of Vi tamin  K deficiency 
were seen. R a t s  which h a d  been on a V i t a m i n  A-deficient  diet 
f o r  45 days  a f t e r  w e a n i n g  h a d  exhaus t ed  thei r  l iver reserves  
of  V i t a m i n  A, a n d  the  liver concen t ra t ion  of sterol,  ubiquinone,  
a n d  s u b s t a n c e  SC had  all r i sen  (Mor ton  et al., Biochem. J., 
73, 421).  Consumpt ion  of  diets  con ta in ing  gamma ray-irra~ 
d ia ted  (2.79 or 5.58 x 16 ~ r a d )  beef  resul ted  in i n t e rna l  hemor-  
r h a g e s  a n d  p ro longed  p r o t h r o m b i n  t imes  in g rowing  male  ra ts .  
Genera l ly  the  f ema le  r a t  did no t  show th is  syndrome.  The 
lesion was  induced  by  f r e s h l y  i r r ad i a t ed  beef  as well as irra-  
d ia ted  beef  which has  been s tored  fe r  more  t h a n  six m o n t h s  
a t  romn t e m p e r a t u r e .  S u p p l e m e n t a t i o n  with V i t a m i n  K pre- 
ven ted  the  h e m o r r h a g i c  d ia thcs i s  in ra ts  c o n s u m i n g  i r r ad i a t ed  
bcef  ( M c t t a  ct al., J. Nutr. ,  69, 18).  E x p e r i m e n t s  were con- 
duc ted  on fac tors  a f fec t ing  the  V i t a m i n  K r e q u i r e m e n t  of  
chicks :~0 to 34 days  of age.  The  onse t  of  p ro longed  blood- 
c lo t t ing  t ime was  advanced  a n d  the  t ime  requi red  for  c lo t t ing  
inc reased  by  s u p p l y i n g  excessive quan t i t i e s  of  su l f aqu inoxa l ine  
(0 .1% to 0 .125%)  as  a s t r ess  fac tor .  The  n u m b e r  of  hemor-  
r h a g e s  was grea ter ,  the  m o r t a l i t y  was increased,  a n d  the  weight  
ga ins  were reduced in the  p resence  of the  d r u g  (Nelson  et al., 
Poultry Sci., 38, 1094).  

A diet  con ta in ing  65% sucrose  wi th  added  cholesterol  resul ted  
in  hype rcho les t e remia  a n d  inc reased  t issue cholesterol  deposi- 
t ion  in  ra t s .  T e n  pe r  cent  corn  oil wi th  a d d e d  cholesterol  in 
P u r i n a  l a b o r a t o r y  chow h a d  no a p p a r e n t  effect  on the  se rum 
to ta l  cholesterol  b u t  inc reased  cholesterol  depos i t ion  in  t i ssues .  
Ovar i ec tomy was  wi thou t  s ign i f ican t  effect.  Thyro idec tomy  or 
h y p o p h y s e e t o m y  a g g r a v a t e d  the  hype rcho les t e remia  and  the  
inc reased  t i s sue  cholesterol  depos i t ion  induced  by  the  sucrose 
diet .  The  effect of  h y p o p h y s e c t o m y  was not  due to the  loss 
of  t hy ro t roph ic  hormone  alone.  A d d i t i o n  of V i t a m i n  D agg ra -  
v a t e d  hype rcho le s t e r emia  a n d  inc reased  liver cholesterol  deposi- 
t ion  in  normal ,  thyro idec tomized ,  or h y p o p h y s e c t o m ized  ra t s  
f e d  the  sucrose diet.  I n  ovar iec tomized ra t s  the  t i s sue  choles- 
terol  depos i t ion  was  also a u g m e n t e d .  W h e n  corn oil diet  was  
fed,  the  s u p p l e m e n t a r y  V i t a m i n  D increased  the  s e rum to ta l  
cholesterol  level of  the  thyro idec tomized  r a t  (Lee  et al., Cir- 
culation t~eseareh, 7, 354).  The  response  o f  to ta l  l iver l ipids,  
phosphol ip id ,  p l a smalogens ,  a n d  cholesterol  to t h i a m i n e  de- 
ficiency was  s tud ied  in the  ra t .  N e u t r a l  l ipid,  except  for  
cholesterol ,  fel l  r ap id ly  to well below the n o r m a l  control  levels. 
P h o s p h o l i p i d s  were m a i n l y  una f fec t ed  d u r i n g  the  deficiency, 
a n d  p l a s m a l o g e n s  showed a t e n d e n c y  to be m a i n t a i n e d  a t  a 
h i g h  level r egard less  of  the  deficiency. Cholesterol  was  h ighe r  
in  th iamine-def ic ien t  r a t  l iver t h a n  in the  n o r m a l  controls .  
S u d d e n  r e in t roduc t ion  of  t h i a m i n e  by  in jec t ion  caused  to ta l  
l ip ids  to r e b o u n d  to a h i g h  n o r m a l  level a n d  cholesterol ,  when  
expressed  in t e r m s  of  b o d y  weight ,  to reach  a level a lmos t  
twice t h a t  of  normal .  P h o s p h o l i p i d s  a n d  p l a s m a l o g e n s  followed 
p a t t e r n s  a f t e r  t h i a m i n e  in j ec t ion  t h a t  can be expla ined  in  
t e r m s  of  the  m a i n t e n a n c e  of  i m p o r t a n t  cel lular  componen t s  
t h a t  res i s t  d i e t a ry  changes  (Wi l l i ams  J r .  et al., J. Nutr. ,  69, 
229) .  Ribof lavin  deficiency was  p roduced  in  ca ts  f e d  iso-nitro- 
genous  purif ied diets  v a r y i n g  in c a r b o h y d r a t e  a n d  f a t  con ten t  
a n d  c o n t a i n i n g  d i f ferent  q u a n t i t i e s  of  r iboflavin.  I n  a n u m b e r  
of  i n s t ances  ca t a r ac t s  developed in  ca ts  rece iv ing a m o u n t s  of  

r ibof lavin  s l igh t ly  below thei r  m i n i m a l  r equ i rement .  F a t t y  l ivers 
and t e s t i cu la r  hypop~as ia  were p r e s e n t  as  well as  sk in  ch an g es  
which  were less d r ama t i c  t h a n  in  o ther  species.  A n e m i a  an d  
cen t ra l  nervous  sy s t em changes  were no t  observed. High-  
ca rbohydra te ,  low-fa t  diets  a p p e a r e d  to exer t  a s p a r i n g  influ- 
ence on the  c a t s '  r ibof lavin  r e q u i r e m e n t  (Gershoff  et al., ibid., 
68, 75) .  

R a t s  f ed  a r a t ion  con t a in ing  20% of f a t  and  v a r y i n g  levels 
of  r iboflavin had  a h ighe r  concen t ra t ion  of cholesterol  in l iver 
t h a n  did co r r e spond ing  an ima l s  f ed  a r a t ion  con t a i n i n g  5 %  
of  f a t .  A n  increase  of s u p p l e m e n t a r y  r iboflavin f r o m  10 to 
30 ~g or 30 to 100 ~g per  day  decreased  the  depos i t ion  of 
cholesterol  in l iver for  r a t s  on 20% of f a t .  The level of  
d i e t a ry  f a t  had  no effect  on s e rum cholesterol,  which increased  
wi th  increased  r ibof lavin  in t ake  a t  bo th  f a t  levels (Har r i l l  
et al., ibid., 69, 356).  Liver  CoA concen t r a t ion  in the  r a t  was  
decreased 50% by  V i t a m i n  B6 deficiency and  66% by pan to -  
then ie  acid deficiency. The decrease caused  by V i t a m i n  B,, 
deficiency was  i n d e p e n d e n t  of  food in t ake  and  was no t  reme- 
died by  cys t ine  s u p p l e m e n t a t i o n  of  a 20% casein  diet  (Wil-  
l i ams  et al., Arch. Biochem. Biophys., 80, 367).  The  effect of  
the  level of  d i e t a ry  f a t  on the  deve lopment  of  V i t a m i n  B,, 
deficiency and  on the  body  compos i t ion  of V i t a m i n  B,~-deficient 
a n d  pa i r - f ed  control  r a t s  was  s tud ied  wi th  diets  in which the  
ra t io  of  p r o t e i n / f o o d  ene rgy  r e m a i n e d  cons t an t  as the  level 
of  f a t  increased.  I n  bo th  deficient a n d  control  an imals ,  the  
pe r cen t age  of body  f a t  increased  as the  pe rcen tage  of  d ie t a ry  
f a t  increased.  W h e t h e r  V i t a m i n  B~ deficiency reduced b o d y  f a t  
depended  upon  the level of  d ie t a ry  f a t ;  there  was no s igni f icant  
difference be tween  the  deficient and  control  g roups  a t  5 or 
40% of  co t tonseed  oil, bu t  a s igni f icant  decrease occurred in 
the  deficient an ima l s  f ed  a 10 or 20% of cot tonseed oil diet.  
V i t a m i n  B~, deficiency also decreased the  s to rage  o f  l iver 
cholesterol  in cholesterol- fed r a t s  (Wi l l i ams  et al., J. Nutr., 
68, 25) .  ]~'ourteen p a t i e n t s  wi th  conges t ive  hea r t  f a i lu re  an d  
14 control  p a t i e n t s  w i thou t  h e a r t  f a i lu re  were s tud ied  wi th  the  
t r y p t o p h a n  l o a d  tes t .  U r i n a r y  x a n t h u r e n l c  acid ( X A )  excre- 
t ion fol lowing t r y p t o p h a n  load was  s ign i f ican t ly  g rea te r  in the  
card iac  g roup  t h a n  in controls.  M e a n  X A  excret ion of the  
g roup  wi th  congest ive  fa i lu re  was 35.6 r ag /24  hrs.  wi th  s tand-  
a rd  devia t ion  of  22.8. Mean  excre t ion  of the  control  g ro u p  
was  ].2.9 m g / 2 4  hrs .  wi th  s t a n d a r d  dev ia t ion  of 5.2 m g / 2 4  hrs.  
The  hea r t - f a i l u re  group,  which a t t a i n e d  a h ighe r  levcl of  X A  
excre t ion  t h a n  the  control  g roup  in the  p o s t - t r y p t o p h a n  period,  
showed a g r ea t e r  decline in X A  excre t ion  a f t e r  pyr idox ine  
t h a n  the  controls.  Since py r idox ine  is requi red  for  order ly  
ca t abo l i sm of  t r y p t o p h a n ,  and  py r idox ine  corrects  th is  meta-  
bolic abe r r a t i on  of t r y p t o p h a n ,  i t  is no t  un reasonab le  to s t a te  
t h a t  in conges t ive  h e a r t  f a i lu re  ava i l ab i l i ty  of  V i t a m i n  B~ is 
l imi ted  (Levy  et al., Proe. Soe. Expt l .  Biol. Med., 101, 617).  

To ta l  phospho l ip id  a n d  the  th ree  f rac t ions ,  leci thin,  eepha-  
lin, and  sph ingomye l in ,  were decreased  in the  V i t a m i n  B~2- 
deficient chick embryo.  A decrease  in  the  syn thes i s  of  sph in-  
gos ine  was  noted  in  the  B~-def ic ient  embryo.  However  the  
decreased syn thes i s  was no t  a l imi t ing  f ac to r  for  sph ingomye l in  
f o r m a t i o n  (Yesa i r  et al., Arch. Biochem. Biophys., 79, 168).  
A purif ied diet c o n t a i n i n g  isola ted soybean  p ro te in  was  devel- 
oped fo r  the  s t u d y  of  V i t a m i n  B= in  the  nondep le ted  chick. 
The  V i t a m i n  B~2-sparing effect of  me th ion ine  in day-old New 
H a m p s h i r e  chicks rece iv ing 0, 4, and  24% f a t  in the  diet  was 
de t e rmined  wi th  the  new diet. I n  conf i rmat ion  of ear l ier  s tud ies  
wi th  a crude corn-soybean  meal  diet,  i n c r ea s ing  the  f a t  con ten t  
of  the  diet  increased  the  sever i ty  of  t he  V i t a m i n  I~= deficiency 
t h a t  was  ob ta ined  d u r i n g  4-week expe r imen t a l  per iods .  Th i s  
effect  of  h i g h  d i e t a ry  f a t  was lost  in  the  presence of supple-  
m e n t a l  me th ion ine ;  however bo th  V i t a m i n  B~2 and  me th ion ine  
were necessa ry  for  m a x i m u m  g rowth  (Fox  et al., J.  Nutr. ,  
68, 371).  

Lipids  in Micro-organisms, Insects, and Higher Plants. Cells 
of  Lactobacillus arabinosus and  Laetobacillus casei fa i led  to 
p roduce  measu rab l e  a m o u n t s  of  cis-vaccenic acid when  laeto- 
bacil l ic acid rep laced  b io t in  in the i r  cu l ture  med ium.  A t t e m p t s  
to d e m o n s t r a t e  the  presence  of  ' ~ f a t t y  acid dehydrogenase  ~ 
ac t iv i ty  in  three  lact ic  acid o r g a n i s m s  were unsucces s fu l  (Ho f -  
m a n n  et al., J. Biol. Chem., 234, 1672).  Twenty-f ive  p u re  
cu l tures  of  l ipo]ytic mic ro -o rgan i sms  somet imes  f o u n d  in  m a r k e t  
mi lk  were inocu la ted  into s amples  of  h igh -qua l i ty  pas t eu r i zed  
whole milk subsequen t ly  held a t  4 ± 1 ° C. for  a per iod  of  12 
days .  A t  f ou r -day  in te rva ls  d u r i n g  the  hold-per iod the  samples  
were examined  fo r  microbia l  content ,  f r e e - f a t  ac idi ty ,  a n d  
developed flavors.  E i g h t e e n  cu l tures  g rew reasonab ly  welt  and  
b r o u g h t  abou t  inc reases  in f r e e - f a t  ac idi ty .  Seventeen  of these  
p roduced  a r anc id  flavor somet imes  accompan ied  a n d / o r  fol- 
lowed by b i t t e rness  whereas  one caused  the  mi lk  to be cr i t ic ized 
as  sour  and  unc lean  (Overcas t  et al., J.  Dairy Sci., 42, 1479) .  
The  poss ible  invo lvement  of  me th ion ine  in bac te r ia l  f a t t y  ac id  
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syn thes i s  was  inves t iga t ed .  Lactobacillus arabinosus a n d  a 
m e t h i o n l n e - s t i m u l a t e d  m u t a n t  of  Escherichia coli were shown 
to incorpora te  apprec iab le  a m o u n t s  of  m e t h y l  ca rbon  f r o m  
exogenous  me th ion ine -methy l -C  ~*. I n  each species  20 to 25% 
of  t h e  to ta l  r ad io -ac t iv i ty  in  the  cells was con ta ined  in  the  
mixed  cellular f a t t y  acids.  C h r o m a t o g r a p h i c  ana lys i s  showed 
t h a t  there  was a selective accumula t ion  of  me th ion ine  me thy l  
ca rbon  in the  C :s-~" f r a c t i o n  of L. arabinosus and  in the  chro- 
m a t o g r a p h i c  f r a c t i o n  of  F,. colt acids  t h a t  is u sua l ly  f o u n d  
to con ta in  p a h n i t i c  acid.  The  poss ible  invo lvement  of  one- 
ca rbon  t r a n s f e r s  in the  bac te r ia l  syn thes i s  o f  ce r ta in  u n u s u a l  
f a t t y  acids  is d i scussed  t O ' t e a r y ,  J. BaeterioL, 78, 709).  

Ox ida t ion  of paraf f ins  b y  a g r a m - n e g a t i v e  coccus resu l ted  
in  the  accumula t ion  of re la t ive ly  h i g h  molecular  we igh t  es ters  
( w a x e s ) .  Oc tadeeane  y ie lded  a 1 :1  m i x t u r e  of octadecyl  
s t e a r a t e  a n d  octadecyl  p a h n i t a t c .  T e t r a d e c a n e  yie lded t e t ra -  
decyl  (myr i s ty l )  p a h n i t a t e .  The  es te r  p roduced  f r o m  the  
dodecane was  not  comple te ly  ident i f ied b a t  was  shown to possess  
a p a l m i t y l  moiety .  The  waxes  p roduced  a lways  h a d  a n  alcohol 
wi th  the  same  carbon  ske le ton  as the  paraff in  f r o m  which i t  
was derived while the  acid moie ty  was pa lmi t i c  except  in  the  
case o f  octadecane,  where h a l f  of  the  to ta l  ester  was m a d e  up 
of  oetadecyl  s t ea ra t e  ( S t e w a r t  et al., ibid., 78, 726).  The  
occurrence of tocopherols  in the  l ipid f r a c t i o n  of  a r ange  of  
mic ro -o rgan i sms  was  inves t iga ted .  Of  some 11 o rgan i sms  
s tudied ,  a- tocopherol  was  detected in Chlorobium thiosulpha- 
tophilum, Oehromonas malhamensis, a n d  ]FugIena gracilis. 
W h e n  grown in  the  da.ylight,  Ochro~nonas contai~md a bou t  six 
t imes  as m u c h  tocopherol  as did  the  same  orga.nism grown in 
the  dark .  These  resu l t s  t oge the r  wi th  the  observa t ion  t h a t  
tocopherol  occurred only  in  o rgan i sms  c o n t a i n i n g  chlorophyl l  
s u p p o r t  the  s u g g e s t i o n  t h a t  there  is a close re la t ionsh ip  be- 
tween toeophero] a n d  chlorophyl l  syn thes i s  a n d  t h a t  tocopherol  
m i g h t  be f o r m e d  f r o m  the  same  phy to l  p recu r so r s  as cMoro- 
phy l l  (Grcen et al., Nature,  784, 1339).  

The  d c g r a d a t i o n  of  f a t t y  acids  of  m c d i u m  nmleeular  wcights  
to the  mcthy l  ketones  u n d e r  the influence ef  cnzymcs  as Phy- 
comyeetes and Ascomycetes was es tabl ished.  Thc presence of  
f a t t y  acid de, h y d r a s e  in the  extr'~cts of  mold f n n g i  was prove, d 
wi th  the  help of the  T h u n b e r g  method.  I t  was ind ica ted  t h a t  
the  dcg rada l i en  of enzymes  t akes  placc over (!oellzyole i deriva-  
t ives.  The  add i t ion  of  D P N  is considercd to be necessary .  
A h igh ly  s table  beta-ketocaxboxylasc was detected in the  ex- 
t r a c t s  of  nmthy l  ke tone  componen t s  ( P r a n k e  ~.t al., Forte, 
Sei fen u~,d Hustrichmiltel,  ¢;7, 264).  M e a s u r e m e n t  of  the  
ac t ion  s p e c t r u m  of f luorescent  of  Rhodopscudo'monas spheroids 
and  Rhodospirillum rubrum showed no dif fercnre  bc twecn in- 
t ac t  lmcter ia  "rod chromatot )hores  I)repared thercfrenL in energy  
t r a n s f e r  f r o m  earo tenoids  to bactcr ioehlorophyl l ,  The  efficiency 
of l i gh t  absorbed  by  caro tenoids  in R. sph.~:roides was found  
to t)e 90% a n d  in R. rubrum 30%.  Extr.u~tion of  a h r g c  
f r ac t ion  t)f the ( .arotcnoids f rom chromatoifl.(u'es does not result  
in  a n  im~rease in efficiency of  thc r e m a i n i n g  f rac t ion .  I t  seemed 
unl ike ly  t h a t  the  low va lue  of energy t r a n s f e r  in R. r~tbrwn, 
could be cxpla ined  by  the  a s s u m p t i o n  of two di f ferent  carotenoid 
s y s t e m s  (Goedheer,  Bioehem., Biophys. A cta, .~g, 1).  

The  abi l i ty  of  protozc,~ f r o m  cow r u m e n  to h y d r o g e n a t e  
va r ious  d ie t a ry  u n s a t u r a t e d  f a t s  was  studietl .  Ira, c i ta t ion with 
a suspens ion  of tu reen  pro tozoa  caused  h y d r o g c m t t i e n  of both  
linoleic acid and  l insced oil. A suspcns ion  of chlor(qflasts pre-  
p a r e d  by  g r i n d i n g  f r e sh ly  picked red clover ]caves was also 
incuba ted .  There  was cons iderab le  convers ion of  the  C,,s t r icne  
ac id  to dicne and  the  monoene  to s tear ic  ac id;  only s l igh t  
convers ion of diene to monoene  appea red  to have occurred.  
The  nonsaponi f iab le  m a t e r i a l  exhibi ted a, s p c c t r m n  typica l  of  
a ca ro tene -xan thophy l l  mix tu re .  :Little h y d r o g e n a t i o n  of  the  
h i g h l y - u n s a t u r a t e d  p i g m e n t s  h a d  oecurrcd howcver  ( W r i g h t ,  
Nature, i8~, 875).  C o m p o n e n t  f ' t t t y  ac ids  of  f-t t  p roduced  by  
P. spinulosum grown in  ae ra t ed  deep eu l ture  were f o u nd  to be 
( %  by  wt.  of  to ta l  ac id)  : pn lmi t i c  18.0, s tear ic  11.9, a rach id ic  
1.4, hexadceenoic  3.8, oleic 43.4, linoleic 21.1, l inolcnic 0.3, 
eicosenoic 0.2 (Shiml  et at., Biochem, J., 72, 184).  

A m o n g  l ip ids  ob ta ined  f r o m  Drosophila were hydroca rbon ,  
w a x  ester ,  cholesterol  ester ,  t r ig lyccr ide ,  cholesterol ,  glycero- 
phospha t id i c  acid,  phospha t idy lg lycero l ,  inosi tol  phosphol ip ids ,  
p h o s p h a t i d y l c t h a n o l a m i n e ,  e thano lamine  p l a sma logen ,  phospha -  
t idylser ine ,  cerebroside,  l y sophospha t idy l e thano laminc ,  lyso- 
phospha t idy l se r ine ,  phospt ,  a t idylchol ine,  choline p ]asmalogen ,  
a n d  l ip ids  c o n t a i n i n g  bound  amino  acids,  Twelve d i f fe rent  
b o u n d  amino  acids  a n d  p e r h a p s  pep t ides  wetc  f o u n d  in l ipid 
f rac t ions ,  b u t  no f r ac t ion  con ta ined  more  t h a n  0.1 mole of  
amino  ae id  per  kg.  of l ipid ( W r e n  et al., J. Biol. Chem., 23sf, 
2823) .  The  u t i l i za t ion  of d ie t a ry  crges tero l  by  n y m p h s  of  the  
G e r m a n  cockroach Blatella germanica was inves t iga ted .  W h e n  
these  insec ts  received u n i f o r m l y  label led ergosterol ,  the  fo rma-  
t ion  o f  a new radio-act ive  s terol  was observed.  This  convers ion 

p roduc t  could no t  be d e m o n s t r a t e d  wi th  e rgos te ro l  label led 
a t  C-28 only, which showed t h a t  i t  no longer  con ta ins  the  C-28 
me thy l  s u b s t i t u e n t  of  ergosterol .  By  isotopic  t echn iques  the  
deme thy l a t i on  p r o d u c t  of  e rgos te ro l  was  shown to be  22-de- 
hydroeholes terol .  A smal l  a m o u n t  of  c rys ta l l ine  s tero l  was  
isola ted f r o m  a l a rge  n u m b e r  of  e rgos te ro l - fed  n y m p h s  an d  
shown to be ident ica l  w i th  au then t i c  22-dehydrocholes terol  
(Clark et at., ibid., 234, 2589).  La rvae  of  the  beet le  Dermestes 
vulpinus r ea red  on diets  c o n t a i n i n g  1-Cl~-acctate or r a n d o m l y  
label led C ~4. f ruc tose  fa i led  to f o rm  radio-act ive  squa lene  or 
sterols .  The  nonsaponi f iab le  m a t t e r  i sola ted f r o m  these  insec t s  
con ta ined  two radio-act ive  f rac t ions .  One of  t hem was shown to 
be s a t u r a t e d  a l ipha t ic  hydroca rbon ,  or m ix tu r e  of  hydroca rbons ,  
wi th  an  ave rage  molecular  weight  of  346 and  an  u n b r a n c h e d  
carbon chain.  The  second f r ac t i on  was charac te r ized  as a pri- 
m a r y  a l ipha t ic  alcohol wi th  an average  molecular  we igh t  of  
395 ~ 17. The  cholesterol  necessa ry  fo r  the  g rowth  of  Der.mestes 
la rvae  canno t  be replaced  or spa red  by meva]onic  acid, squalene ,  
lanosterol ,  or As-4 ,4-d imethyleholes tenol  (Clark  et al., ibid., 234, 
2578).  L a r v a e  of  the  h ide  beet le  Dermestes vulpinus were reared  
on syn the t i c  diets ,  a n d  the  quan t i t i e s  of  ctmlesterel  necessa ry  
fo r  s u p p o r t i n g  g rowth  of  these  o rgan i sms  were de te rmined .  
Die ts  con t a in ing  s u b m i n i m a l  quan t i t i e s  of  cholesterol  were 
f o u n d  to suppo r t  la rval  g rowth  i f  supp l emen ted  by  fl-si tosterol 
or by  var ious  other  s tcrols  which by themselves  c a n n o t  mee t  
the sterol r equ i r emen t  of  Dermestes. This  ab i l i ty  to spa re  che 
lesterol was shown by cholestanol ,  ALcholes tenol ,  22-dehydro-  
cholesterol,  A~-ergostenol,  a n d  to ~ somewha t  lesser  ex t en t  by 
s t igmas te ro l ,  22-dihydroergosterol ,  and  A 7'2'-'-ergostadienol. Er-  
gosterol  was  inac t ive  as a s p a r i n g  agent .  A t t e m p t s  to s a t i s f y  
I>a.rt of  the  cholesterol  r equ i r emen t s  of Dermestes by supple-  
m e n t i n g  the  diets  wi th  bile acids,  ~" -p rcgncno lone ,  and  v i t am i n  
D..~, g'tve nega t ive  r e su l t s ;  a combina t ion  of the  same  s tero ids  
wi th  fl-si tostcrol "also fa i led  to suppo r t  g rowth  (Clark  at al,, 
ibid., 234, 2583) .  

(~arbon-14 f r o m  both  ace ta te - l -  a n d  -°-Ca was rap id ly  in- 
corpora ted  into f rec  s u g a r s  and  inte, rmed ia t c s  of  the  t r icar-  
boxylJc acid cyeh~ by excised cotyledons  f r o m  c t io la tcd  l m an u t  
aml  sunflower seedl ings.  The  observed d i s t r i b a t i a n s  of  the  
carbon-14 wi th in  mal ic  acid aml  the  ghtcosc moie ty  o f  sucrose 
were cons is ten t  with the ope ra t i en  of  the  glyoxybm~ cycle it, the  
conversion of  f a t  into c a r b o h y d r a t e  in the'so t i s sues  ( B a r d b e e r  
~t al., J. Biol. Chem., 23.i, 498) .  An  a -ex ida t ien  pa thway  in 
h igher  p h m t s  was lms luh , t ed  to explain  leng-eha in  acids  ( f r o m  
laurie to ste, ar ic  acids)  ulldergoillg a sllccession of carbon-1 
c leavages  in eontra,st lo the  carl)on-2 cle~tvage of the  convcn- 
t imml  f l -exidat ien imthw:ty.  The  isola ted rcac t imls  shown were 
a peroxidatiw~ dcc, a rbexy la l i on  of the  f a t t y  acid to y ie ld  COz 
a n d  "m a ldehyde  with I less c:trbon :ttom. This  reac t ion  is cata-  
lyzed by an  enzynn~ which has  been namcd  the  h m g - c h a i n  f a t t y  
acid peroxidase  amI a DPN- l inkcd  oxid:t t ion of  the  long-cha in  
ahlehydc  to the  co r respond ing  acid, ca ta lyzed  by  a n  a ldehyde  
dehydregew~sc (.Martin et al.. ibid., Z3.t, 2548).  The  p l a n t  
g rowth - r egu l a t i ng  ac t iv i ty  of  :~ tobacco isolate as  well as  t h a t  
of  60 long-chain  f a t t y  alcohols and  re la ted compounds  were 
measured .  The  tobacce isoltd.e and  (J~s to C._.z alcohols an d  the i r  
acidic, es tcrs  exhibi ted  s i gn i f i c a , t  ac t iv i ty  (Vl i tos  et al., Nature,  
.1,~.i, 462).  

Lipids in Disea.wd States. Thc g rca tc s t  in te res t  in ] ipids in 
the  d iseased  s t a t e  in 1959 involw~,d the  role of  l inoleic acid in 
the  regu la t ion  of s e rum cholesterol  levels. Recent  f ind ings  of 
clinical rese, arc, h have  amply  dcmonst, r a ted  a close re la t ion  be- 
tween level of  eholcs tero lendu and  deve lopment  of  a therosele-  
ret ie  disease  on the  one hand ,  and  be tween the  d i e t a ry  p a t t c r n  
and  the  ]cvel of  cheles teroh!mia  on the  other  (S tamle r ,  J .  Ant.  
Dietetic Assoc., 3.i, 70 l ) .  The  ovcrwhelming  success achieved in 
p roduc ing  ",theroselerosis in every  impor t : tn t  l abora to ry  spccics  
(a succcss  achieved p r ima r i l y  by  d ie ta ry  m e a n s  involv ing  the  
addi t ion  of f a t  and  chelcstcrol  to the  diet)  is  a m a j o r  piece of  
cvidence which canno t  be ignored .  F r o m  th i s  expert(race in 
rabbi t ,  chick, ra t ,  dog, monkey,  etc., i t  would seem val id  to 
conclude t ha t  m a n  is in all l ikel ihood not  decisively except ional ,  
i,e., t h a t  diet, d i e t a ry  f a t s ,  and  cholesterol  p l ay  an i m p o r t a n t  
role in the  pa tbogcncs i s  and  e t io logy of a theroscleros is  in m a n  
as well (S tander ,  Food Tech., i3,  50) .  I n  r a t s  an  increase  was 
noted  in  p l a sma  cholesterol  as the  linoleic ac id  con ten t  of  the  
diet was increased .  The  liver cholesterol  es ters  were also in- 
creased a t  h igh  levels of  l inoleic acid. The  second inc rease  was  
specifically rel't.ted to the  p o l y u n s a t u r a t e d  f a t t y  ac id  content ,  
no t  f a t  level. The  p o l y a n s a t u r a t e d  acid con ten t  of  liver cho- 
lesterol es ters  was believed to bear  a s imple re la t ion  to the  
d ie t a ry  p o l y u n s a t u r a t e d  f a t t y  ac ids ;  the  level of  es ter  f o u n d  
in the  l iver was not  re la ted  to the  con ten t  of  p o l y u n s a t u r a t e d  
f a t t y  acid in the  ester .  Plasma.  cholesterol  es ters  differed mark-  
edly  in composi t ion  f rom liver es ters  and  did no t  fol low the  
same re la t ion  to the  d ie t a ry  f a t  as  do the  l a t t e r  (Kle in ,  Arch. 
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Bioehem. Biophys., 76, 56) .  ~ a t s  which h a d  been m a i n t a i n e d  
on var ious  low-fa t  diets  were in jec ted  wi th  ace ta te  1-C ~*, and  
the  ra te  of  incorpora t ion  of  C ~* into cholesterol  was  deter- 
mined.  Methy l  ] inoleate or sunflower seed oil (10% of total  
c 'dories of  :~ s t a n d a r d  low-fa t  diet)  resu l ted  in a decrease in 
the  ha l f - l i fe  of the  se rum cholesterol  to 60% of the  control  and  
a n  increase  in the  rntc of  syn thes i s  to 160% of the  control.  On 
f e e d i n g  methyl  s t ea ra t e  ( 1 0 %  of ca lor ies) ,  the  " h a l f - l i f e "  
increased  and the  r;ite of  syn thes i s  decreased.  S e r u m  cholesterol  
levels were also lower for  the  u n s a t u r a t e d  acid-fed an imals .  In  
all cases the  r a t s  grew normal ly  and  showed no s i g n s  of essen- 
t ial  f a t t y  acid deficiency (Boyd  et el., Bioehem. J., 73, 9).  

Weal f l ing  r a t s  were fed  for seven weeks a t  "t concen t ra t ion  of 
10% in an adequa te  syn the t i c  diet :  menlmden ,  safflower, corn, 
soy, s t r a i g h t  and  h a r d e n e d  cot tonseed,  peanu t ,  olive, lard,  coco- 
nut ,  a n d  b u t t e r  oils, b u t t e r f a t ,  a n d  shor ten ing .  E a c h  f a t  was  
g iven  to two groul)s  of  10 males  and  10 f enmles ;  in addi t ion ,  
one groul) also received 1% cholesterol  in the  diet.  No slg- 
nif icant  effects  on growth were noted a m o n g  these  f a t s .  I n  
general ,  lower liver cholesterol  conten ts  were f o u n d  in r a t s  
fed  f a t s  of  low iodine n u m b e r  and  vice versa. F e ma le s  fed  
cholesterol  t ended  to have  h igher  serum cholesterol  a nd  lower 
liver (.holcsterol eoneentr ; / t ions  t h a n  did males.  Very  h igh  se rum 
cholesterols  were seen only in females  f ed  safflower, cot tonseed,  
oliw~, a n d  eoconut  oils. The  f a t t y  acid moie ty  of the  liver 
cholesterol  es te rs  refleeted the  composi t ion of the  d ie t a ry  f a t  
though  the percent ' lgc  of  cholesterol  lin()le~te w;~s a lways  lower 
than  t h a t  of  l inoleate in the  die t ;  oleic .icid was a lways  an 
i m p o r t a n t  cons t i t uen t  of  the  ester  (Okey,  Metabolism, Clin. and 
Exptl., ~', 241).  Thc  p ro longed  feed ing  of  a diet  cont~dning 
20% of  h igh ly  s a t u r n t e d  f:~t led to expe r imen ta l  "tthcrosclcrosis 
a n d  shor t ened  the  coagulat i<m fac to r s  (b leed ing  t ime,  coagula-  
t ion t ime,  a n d  p r o t h r o m b i n  t ime)  as well .is increased  the  l iver 
f;*t and  n u m b e r  of  bh)od p la te le t s  and  the  ester  cholesterol  in 
blood a n d  l iver and  h e a r t  t i s sues  (Saikia ,  J. Nutr. ,  69, 403).  
The  f eed ing  of  a diet r ich in  u n s a t u r a t e d  f a t s  to r abb i t s  pro- 
duced 1~o s igni f icant  a l t e r a t ion  of the  se rum cholesterol  level 
while the  f e e d i n g  of a diet  rich in s a t u r a t e d  f a t s  p roduced  an 
(,h~v:Jtion of the  se rmn  cholesterol  wi thou t  deve lopment  of  
exper imenta!  ;~theroselerosis. The  :lddition of u n s a t u r a t e d  f a t s  
to "t die t  rich in cholesterol  fa i led  to p reven t  hypercholes ter -  
olenfia a n d  exper iment :d  a theroscleros is  in ra l )hi ts  (Stc iner ,  
Circulation Re's, 7, 448).  lCabbits, t r ea t ed  with cludesterol 
dissolved in the  u n s a t u r a t e d  f a t t y  .icid, revealed a s igni f icant ly  
h igher  hypercholesterolemia and  more  m a r k e d  a theroscleros is  
t h a n  the  r a b b i t s  tlu~t were t r ea t ed  with cholesterol  dissolved in 
the  samc a m o u n t  of  olive oil ( R o n a e t  el., Can. J. Biochem. and 
Physiol., 37, 479) .  L inohdc  acid appea red  to be the  responsib le  
cons t i tuen t  of  those  vegetable  f a t s  which,  when  t a k e n  in the  
diet, lower p l a s m a  levels of  cholesterol  a n d  o ther  l ipids.  

Marked  i m p r o v e m e n t  had  been noted  in ce r ta in  d iabet ic  and  
nondiabe t ic  p a t i e n t s  wi th  vascu la r  disease when admin i s t e r ed  
l a rge  a m o u n t s  of  linoleic ac id  in thei r  blood. The  f a t t y  acid 
compos i t ion  of  tile diet  specifically inf luenced the  composi t ion  
of the  p l a s m a  cholesterol  esters .  H i g h  l inoleate  i n t ake  resul ted  
in m a r k e d l y  inc reased  p l a s m a  cholesterol  l inoleate ,  and  h igh  
oleate i n t ake  resul ted  in  m a r k e d l y  increased  p l a s m a  choles- 
terol oleate (Kinse l l  et el., Diabetes, 8, 179) .  Shor t -  and  
long- te rm s tud ies  were ca r r ied  out  on 15 a therosc lere t ic ,  hyper -  
choles terolemic p a t i e n t s  aged  50-70 years ,  who inges t ed  1.5 
ml. of  oil be fo re  each p r inc ipa l  meal .  A f t e r  6-11 days  mean  
total  p l a s m a  cholesterol  had  fa l len  16%,  esterif ied p l a sma  cho- 
lesterol h a d  fa l l en  18%,  and  f ree  p l a s m a  cholesterol  had  r isen 
15%.  A f t e r  24 -164  days  resu l t s  were more  va r i ab le ;  a l though  
to ta l  p l a s m a  cholesterol  levels h a d  d imin ished  in  m o s t  cases,  
t hey  h a d  r i s en  in  several  above control  levels  (Wolf f  et el., 
Presse todd., 66, 1706).  N ine  p a t i e n t s  in a m e n t a l  hosp i ta l  
with control  p l a s m a  cholesterol  values  be tween  247 and  331 
mg. /10O ml.  were g iven  d u r i n g  successive per iods  a low-fa t  
diet (57 +_ 10 g. da i ly ) ,  the  low-fa t  diet  p lus  90 ml. of  corn 
oil daily,  the  rou t ine  hosp i t a l  diet  p lus  20 ml.  of  corn oil, 
a n d  the  rou t ine  hosp i ta l  diet wi thou t  corn oil. I n  all  sub jec t s ,  
p l a s m a  cholesterol  va lues  decreased wi th  the  low-fa t  diet,  
decreased f u r t h e r  wi th  the  low-fa t  diet  p lus  corn  oil, increased  
b u t  no t  to control  levels wi th  the  rou t ine  diet p lus  corn oil, 
a n d  r e t u r n e d  to p r e t r e a t m e n t  levels when  the  rou t ine  diet 
wi thou t  corn oil was resumed.  The  sub jec t s  lost  we igh t  on 
the  low f a t  diet  b u t  r ega ined  th is  we igh t  when  the  corn oil 
was  a d d e d  ( R h o a d s  et el., Prec. S taf f  Meetings Mayo Clinic, 
34, 225) .  A diet  modif ied b y  s u b s t i t u t i n g  a m a r g a r i n e  con- 
t a i n i n g  64 .2% of  n o n h y d r o g e n a t e d  corn  oil fo r  the  o rd ina ry  
sol id  f a t s  over a per iod  of  n ine  m o n t h s  reduced  blood cho- 
lesterol  levels in  301 ins t i t u t iona l i zed  p a t i e n t s  (Boye r  et al., 
J. Am. Mcd Assoc., 170, 257).  A s igni f icant  lower ing  of the  
se rum cholesterol  level was  bel ieved to be b r o u g h t  a bou t  only 

when safflower and  corn oil were used  as rep lacements  for  and  
not  as s u p p l e m e n t s  to s a t u r a t e d  f a t s  of  the  diet  ( P e r k i n s  
c ta l . ,  J. Am. Med. Assoc., 169, 1731).  On the other  hand ,  six 
midd le -aged  m e n  fed  capsules  con ta in ing  a concen t ra te  of  
a rachidonic  acid d u r i n g  expe r imen ta l  per iods  or oleic acid 
du r ing  control  per iods  did no t  show a change  in the  concentra-  
t ion of to ta l  cholesterol  du r ing  the  first  few days .  I t  t ended  
to rise t he r ea f t e r  however a n d  r ema ined  elevated a f t e r  the  
w i thd rawa l  of  the  a rach idonic  ac id  ( K e y s  et el., Am. J.  Clin. 
Nutr.,  7, 444).  I n  cockerels fed  diets  con ta in ing  8.2% of vege- 
table  f a t  and  2% of cholesterol  there  was a close connect ion 
be tween p l a sma  l ipid p a t t e r n  and  the  composi t ion  of  the  f a t  
fed.  P l a s m a  cholesterol  concen t ra t ions  were inverse ly  propor-  
t ional  to the  pe r cen t age  of polyenoic ac ids  in the  f a t  (or  direct ly 
p ropor t iona l  to s a t u r a t e d  p lus  monoenoic) .  P l a s m a  l ipid phos- 
phorus  concen t ra t ions  were inverse ly  p ropor t iona l  to the  to ta l  
an lount  of  u n s a t u r a t i o n .  Aor t ic  lesion scores were no t  closely 
re la ted to the  composi t ion  of  the  f a t  fed.  I t  appea r s  t h a t  a 
g iven p l a sma  cholesterol  concen t ra t ion  in  b i rds  f ed  some f~ t s  
m' ly  not  be so i n j u r i o u s  as  the  same concen t ra t ion  would be in 
b i rds  f ed  other  f a t s  ( T e n n e n t  et al., J. Nutr.,  69, 283).  F a s t e d  
chicks on f a t - f r ee  diet wi thout  cholesterol  showed s igni f icant ly  
h igher  p l a sma  cholesterol  t h a n  n o n f a s t e d  chicks on the  same 
diet.  There  was no difference in cholesterol  con ten t  of  t i ssues  
between f a s t ed  a n d  n o n f a s t e d  chicks. W i t h o u t  d ie t a ry  choles- 
terol there  was no difference in t i s sue  cholesterol  va lues  between 
cod liver oil- and  l inseed oil-fed chicks ;  with  1% d i e t a ry  choles- 
terol,  l inseed oil caused  g rea t e r  cholesterol  va lues  for  p l a sm a  
and  t i s sues  t h a n  did  cod liver oil. F a t - f r e e  diets  caused a h ighe r  
polyenoic f a t t y  ac ids  con ten t  in l iver of  f a s t ed  chicks t h an  of 
n o n f a s t e d  chicks;  wi th  all o ther  diets  there  was no s igni f icant  
difference in polyenoic  f a t t y  ac ids  va lues  be tween f a s t e d  an d  
n o n f a s t e d  g roups  ( D a m  et al., Acta  Physiol. Scand., 45, 31) .  
W h e n  d ie ta ry  che la te  was added  wi th  cholesterol to n a t u r a l  and 
h y d r o g e n a t e d  cot tonseed  oil, an  increase  in serum cholesterol  
and  phosphol ip id  was  noted. D i e t a r y  l ip id  s a tu r a t i on  or chobitc 
alone had  no effect  on serum cholesterol.  The  se rum choles tero l /  
phosphol ip id  ra t io  was elewlted only when both  d ie ta ry  chela te  
and  cholesterol  were added  to h y d r o g e n a t e d  fa t .  I n  the  ra t ,  
h igh ly  s a t u r a t e d  f a t  ( Iod ine  No. 43) f ed  with cholesterol  reversed 
the  alpha to beta l ipoprote in  rat io  and  beta became dominan t .  
Combina t ion  of  d i e t a ry  chela te  wi th  cholesterol  p e r m i t t e d  re- 
versal  of alpha to beta l ipoprote in  with modera te  ( Iod ine  No. 
78) or no h y d r o g e n a t i o n  ( Iod ine  No. 1 0 7 ) o f  the  d ie t a ry  fa t .  
The se rum cholesterol  es ter  f a t t y  acid composi t ion  ch ' tnged  with 
g rea t e r  s a t u r a t i o n  of  d ie ta ry  f a t  and  added  chela te  an d  choles- 
terol. H igh  oleic acid levels were no ted  in se rum cholesterol  
es ter  f r ac t ion  of r a t s  fed  s a t u r a t e d  f a t  ( Iod ine  No. 78) with 
chelate  and  cholesterol.  The  au tho r s  conclude that" n o t  only 
se rum cholesterol  level bu t  also qua l i t a t ive  and  quan t i t a t i ve  
composi t ion  of cholesterol  esters ,  as inf luenced by  d i e t a ry  fac- 
tors,  is l ikely to be  s ignif icant  in u n d e r s t a n d i n g  e levat ion  of 
se rum l ipids and  deposi t ion  of  l ipids in a r te r ies  (Sesk ind  et al., 
Prec. Sot. Exptl .  Biol. Med., 102, 90).  I n  swine, the  degree  of 
incorpora t ion  of  in jec ted  1-C~-acetate into t i s sue  cholesterol  on 
cholesterol-free diets  was  much  h ighe r  in the  l iver and  p l a s m a  of 
swine i nges t i ng  s a t u r a t e d  t h a n  u n s a t u r a t e d  f a t .  Levels  o f  choles- 
terol  in all t i s sues  increased  with the  presence of  choles terol ;  
cholesterol  levels were h ighes t  in  the  presence  of u n s a t u r a t e d  
fa t .  Tile combina t ion  of u n s a t u r a t e d  f a t  with  cholesterol  in 
the  diet p roduced  the g rea t e s t  degree of  typica l  a the roma tos i s  
and  the  h ighes t  levels of  cholesterol  in  the  t i s sues  while satu-  
r a t ed  f a t  wi th  cholesterol  p roduced  diffuse a typ ica l  lesions 
(R.eiser et al., Circulation Res., 7, 833) .  The effects o f  supple-  
m e n t a r y  oils, s a t u r a t e d  and  u n s a t u r a t e d ,  were examined  in 
g roups  of  choles terol - fed cockerels. U n s a t u r a t e d  oils f a i l ed  to 
suppress  hypercho les te ro lemia  and  a therogenes i s .  W h e n  var ious  
oils and  f a t s  h igh  in  oleic acid were added  to the  mash ,  s l igh t  
lowering of s e rum cholesterol  occurred.  Olelc acid per se given  
to a g roup  was  accompan ied  by  a d iminu t ion  in a therosc]erosis  
(S t amle r  et el., ibid., 398).  There  was an  increase  in  se rum 
cholesterol  levels wi th  age  in  man ,  to abou t  age  50 in  ma les  
nnd  60 in f ema le s  a n d  a decrease t h e r e a f t e r  to va lues  close to 
those  of  y o u n g  indiv iduals .  C h o l e s t e r o l : f a t t y  acid ra t ios  ap- 
pear  to be more  dependen t  on abso lu te  l ipid va lues  t h a n  on age  
( A c k e r m a n n  et al., Clin. Chem., 5, 100).  

A s t u d y  of  s e rum cholesterol  levels in re la t ion to diet  and  
some phys ica l  and  biochemical  va r i ab les  ill the a r m e d  fo rces  of 
the  Ph i l i pp ine s  on 403 persons  picked a t  random,  19-58  yea r s  
o f  age,  ave rage  30, showed s e rum cholesterol  to va ry  f r o m  73-  
353 mg./ lO0 ml., m e a n  171 ~ 35. D ie t a ry  f a t  i n t ak e  o f  the  
sub jec t s  was  low compared  to the  U.  S. so a correla t ion was  not  
possible.  Se rum cholesterol  increased  0.812 rag. % per  y ea r  of  
age  and  was  s i g n i f c a n t  a t  the  1% level (Camara -Besa ,  J. Philip- 
pine Med,. Assoc., 35, 137) .  V e r y  l i t t le  i n f o r m a t i o n  i s  avai lable  
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about  the incidence of coronary heart  disease in Ind ia  or of 
fac tors  considered responsible for  it. The incidence of athero- 
sclerosis as judged by electrocardiogram, the fa t  intake, and 
serum cholesterol levels in two low-income groups  ( industr ia l  
and rura l )  in Delhi were investigated. The da ta  in high-income 
groups  in Delhi have now been studied and tile results compared. 
There were considerable differences in the findings in the two 
groups.  The higher  income groups bad the higher  rate of 
atherosclerosis (Padmava t i  et el., Circulation, 19, 849). The 
natur&l history of aortic atherosclerosis in the Bantu,  of Dur- 
ban, South Africa,  age 1 to 40 years, was compared to tha t  of 
the New Orleans Negro  and white man  in the same age group.  
F a t t y  streaks are present  universally in all three groups  to some 
extent  a f te r  the f r s t  decade. The average surface involvement 
with f a t t y  streaks was not appreciably different in the three 
groups.  The prevalence and quant i ta t ive extent  of fibrous 
plaques were much less in the Bantu  than  in the New Orleans 
Negro  and New Orleans white man. This difference does not 
• lppear  to be due to sampling bias by selection of autopsies.  
The degree of aortic f a t ty  streaking in early life was not cor- 
related with reported group differences ia dietary fa t  intake, 
serum cholesterol levels, and the incidence of eEnical mant les  
ta t ions  of atherosclerosis in later  life. The degree of aortic 
fibrous plaques in the four th  decade does parallel the reported 
racial and geographic differences in these factors  (S t rong  et al., 
ibid., 20, 1118). 

The mean serum cholesterol level of members  of Aust ra l ian  
aborigines w'ls significantly lower than  the mean level for con- 
trols of European  descent. This difference was related to dif- 
ferences in dietary fa t  intake. Serum cholesterol levels were 
not elevated in a series of atherosclerotic pat ients  in this study 
(Schwartz  st el., Med.  J.  Austral ia ,  2, 84). The serum choles- 
terol level of five tr ibes of American Ind ians  who were exam- 
ined during the Indian  Health Survey was significantly lower 
than  that  of the Cleveland Clinic group,  whose mean level is 
similar to that  found in other surveys of  American non-Indian 
populations.  The fiudings of a higher serum cholesterol level 
among one subgroup  of the N' lvajos  dud a significantly lower 
mean level among other subgroups  m~ggests impor tan t  euviron- 
mental factors  ~t work among this ethnic group (Abrah4m c/ 
al., l 'ublie Heal th  Rep,s.  (U. S.) ,  74, 39~). Tot'tl cholesterol, 
a- and fl-cholesterol, and other lipid f ract ions  were estinmted 
by pal)el e]ectrophoresis in healthy young adult  Yemenithis 
and Ashkenazi Jews. C(mtrary to the view tha t  cholesterol 
levels rise with age f rom the early twenties to middle ttge, no 
such ,redid was found iu Yemenite Jews. Young Ashkenazi 
Jews  from the upper  middle social classes had higher total 
cholesterol levels tlmn the Yemenites, but  these were lower than 
these of tbc ntidd]e-.~ged Ashkemtzi group of mixed social 
classes. With regard to low average values of B-cholesterol :tml 
the high percentage of a-cholesterol, the young Ashkenazis, 
unlike the middle-aged Ashkenazis, were identical with Yemen- 
ires of HIl ages (Brunner  et al., La*tcet, 1071, 1959). There 
were no signifieant differences between two tribes of Anmrieau 
Ind ians  in total serum fa t ty  acids despite their  v'~stly different 
dietHry fa t  intake. The differeuccs between the sums of the 
polyunsaturated f a t ty  acids for" both groups were however 
highly significant wheu this sum was expressed either in milli- 
grams per 100 ml. of serunt or as a percentage of the tot:t[ 
serunt fa t ty  "teids. The siguificantly higher level of polyethenoid 
fa t ty  acids in the serum of tile group with the greater  fat  
intake was due to their considerably higher serum levels of 
dienoic and tetraenoic fa t ty  acids although their levels of 
trienoic, pentaenoic, and hexaenoic sermn fa t ty  acids were sig- 
nificantly lower than those of tile group with the low fa t  diet 
(Reels et al., J,  Nutr . ,  69, 195). Total, free, and ester choles- 
terol, lipid phosphorus,  and total cholesterol to lipid phosphorus 
ratio were determined in 40 Indian  sub.ice,s with coronary dis- 
e'tse nnd in 100 nornrtl  Indian  sut)jects. In  normal subjects 
lipid phosphorus rose by 0.022 rag.% for  every unit iuerease of 
total cholesterol, :tad by 0.017 ruff. % itt the coronary- disease 
patients .  In normal suhjects tot:tl cholesterol concentrat ions 
increased significantly as body weight was s igni f icant ly  gre ' t ter  
in those subjects  whose weights were over 2.40 It)./in. (Gupta,  
Metabolism.  Clin. and  Expl l . ,  7, 349). 

The mean serum-cholesterol levels of  842 Eskimo men (lid not 
appe:~r to be unusual ,  but  there were significant differences in 
men f rom different localities in Alaska. 1V[easuremeuts of blood 
pressure showed much less vt~riation (Scott  et al., Lancet ,  778, 
1958). There was a significant increase in the serum triglye- 
erides in pat ients  with coronary ar ter ial  disease. An error  in 
the metabolism of triglycerMes may be the lipid abnormal i ty  
operative in this disease (Albrink et al., A. M. A.  Arch.  In- 
ternal Med., 103, 4).  From a review of the l i terature  the fol- 
lowing normal values for  the concentrat ion of various lipids in 

human plasma in rag.% were derived: total fatty acids 190- 
450; neutral fatty acids 0-200; neutral fat 0-200; total choles- 
terol 150~260; free cholesterol 35-90; lipid phosphorus 6-10; 
total phospholipids 150-250; s~ponifiable phospholipids 120- 
230; lecithins 120-230; cephalins 0-20;  sphingomelins  (non- 
saponifiable phospholipids)  10-30; plasmalogen 2.2-3.0; carote- 
noids 0.025-0.250; total  lipids 400 700; and free f a t ty  acids 
in milliequivalent per liter of 0.31-1.21 (Zollner, Deut. Med. 
Wochschr., 84, 386). 

Other  dietary components thau unsa tura ted  f a t ty  acids served 
to influence serum cholesterol v'llues. Two separate  series of 
rabbi ts  of the New Zealand White s t ra in  were fed a 0.35% 
cholesterol-containing diet with either 29% sucrose or lactose as 
the carbohydrate  for  periods of 7 or 8 weeks. At  all time- 
iutervals studied, the serum cholesterol levels of  the lactose-fed 
groups were consistently higher  than the corresponding values 
of the sucrose-fed controls. The total liver cholesterol conceu- 
, ra t ion  of  the lactose-fed groups  was more than double that  of 
the sucrose-fed animals.  The atherosclerosis score for  lactose- 
fed rabbi ts  was 40.6% arid 56.5% involvement in contras t  to 
11.8% and 11.5% for. the sucrose-fed controls (Wells et el., 
J .  o f  N u l l . ,  68, 541). When ra ts  were fed a diet containing 
25% of hydrogenated coconut oil, 1% of cholesterol, and 0'.5% 
cholic acid, subst i tu t ion of wheat flour for  sucrose caused a 
reduction in sermn cholesterol concentration. Diets containing 
sucrose, dextrin, and anhydrous  glucose produced the same de- 
gree of hypereholesterolcmia. When sucrose was replaced in 
part  with lactose or sorbitol, hypercholesterolemia was en- 
hanced. N!eotinic acid at  high levels and inositol-hexanicotinate 
at 0.57% level in the diet failed to lower serum cholesterol con- 
ten , ra t ion.  High doses of nicotinic acid had no effect on pyri- 
dine nucleotide content of the liver bu t  raised the oxidized 
pyridine nucleotide content  of blood significantly (Na th  et at., 
Prec. See. Expt l .  Biol., Med.,  IOZ, 571). 

Chicks were fed herr ing oil, corn oil, Criseo, lard, but ter ,  and 
chickcn fat. in diets containing 20 and 26% of protein. The 
chicks fed the higher protein level showed lower scram choles- 
terol levels than those fed the h)wer protein level whether  or not 
the diet was supplemented with fa t  und regardless  of  the typ(: 
of fa t  "tdded to the diet. Af ter  the experiment  the weights of 
the thyroid glnn(Is of chicks fed the, wu.ious diets were deter- 
mined. The dntn suggest  that  the effect of the diet upcm serum 
cholesterol level may lie mediated fo seine extent  through the 
fhyroi(l glan(I (March ct el., J. Nutr . ,  63, l/)5), l l igh-prote in  
intake suppresses hyl~ercholeMtero}emia and atherogenesis  in 
young cockerels ou high-choh~sterol, h igh-fa t  diets. This hap- 
pens with supldementat iou by any nutr i t ional ly  good protein 
and is m~ltdfest irrespective of source of cholesterol "rod tyI/e of 
fat. In mature  roost(,rs or hens, as in young growing e.ockerels, 
low prot(,in intake intensifies and adeqtmte protein intake sup- 
presses byperehoh,steroh,nda und atherosclerosis occurr ing with 
high-ehoh~sterol, h igh-fat  diets. However inhibit ion of coronary 
:~therogenesis induced in hens by endogenous estrogen secretion 
continues to supervene despite low-protein intake. Oviduct 
l isa , ion preveoted intensith.ation of hypercholesterolemia, and 
:*tbt,roscierosis with low-protein int:~ke (Pick c t a l . ,  Circulat ion 
Rt'.~., 7, 866). 

Adult  swine were ft'd eilher a hunmn type of diet of mixed 
foods or :l purified diet with changes in the amount  Hnd type of 
flit or the amonnt  of protein. In both types of diet, f a t  caused 
the serum claflesterol to rise with the grea tes t  increase resul t ing 
from the most saturated fat .  The hunmn type of diet con- 
sistently gave higher serum cholesterol wdues, but  the response 
to different fa ts  paralleled the results obtained with the puri- 
fied diet (Barnes  et al., J.  Nul l . ,  69, 261). Fou r  groups  ef  
weanling pigs were fed either high- or low-proteln, and either 
high- or low-fat diets for  36 weeks. Evidence of protein mal- 
mttri t ion was most marked in the low-proteiu, h igh-fa t  group. 
These aninmls exhil)ited signs that  have beet, interpreted us 
resembling the human infant  disease, kwashiorkor.  F a t  in the 
form of heel tallow iu the diet caused u rapid rise in sermn 
cholesterol, f,ow-protein iutakes alsO resulted in an increase in 
serum cholesterol (il)i~l, 269), Newly weaned m~le ,qnd female 
rats were fed a hypercholesterolemic diet with supplements  of 
different protein coucentrates or amino acids. Lowes t  levels of 
sermn cholesterol were oh,dined with dried whole egg, wheat  
gluten, fish meal, and meat meal. Casein, gelatin, and soybean 
protein were less active. Low-cholesterol levels were also ob- 
tained when a mixture of amino acids based on the composit ion 
of wheat gluten was subst i tu ted  for  the intact  protein.  The 
addit ion of different combinations of three amino acids (at  
concentrat ions of 0.2, 0.4, and 0.6%, respectively) lowered the 
eholesterol level if  methionine was one of the acids (de Greet,  
Nature ,  184, 903). 

Rats and rabbi ts  were fed a hypercholesteremic diet uutil  
elevated serum cholesterol levels were observed in all animals.  
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The a n i m a l s  were then  divided into groups ,  one g roup  remain-  
i n g  on the  or ig ina l  diet a n d  the  o thers  receiving the  same  hyper -  
choles teremic diet fort i f ied with t aur ine ,  glycine,  or beta- 
si tosterols:  I n  the  r a t  4 %  t au r ine  in  the  diet s igni f icant ly  de- 
c reased  the  sermn,  liver, and  ao r t a  cholesterol  concent ra t ions ,  
b u t  g lycine  was wi thou t  s ign i f ican t  effect. I n  the  r abb i t  2% 
fl-si tosterol in the  diet s igni f icant ly  reduced the serum,  liver, 
a n d  a o r t a  cholesterol  while t a u r i n e  or glycine p roduced  no 
s igni f icant  effect. Taur ine ,  glycine,  or f l-si tosterols did not  
p roduce  a n y  s igns  of toxic i ty  ( H e r r m a n n ,  Circulation Res., 7, 
224).  Deficiencies in tile amino  acids,  a rg in ine ,  lysine,  methio-  
nine,  a n d  t r y p t o p h a n ,  were s t u d i e d  at di f fe rent  levels of  pro- 
te in  in t ' lke  in re la t ionship  to g rowth  ra te  and  p l a s m a  choles- 
terol  of  the  y o u n g  chick. ] t  was shown tha t ,  a t  subop t ima l  
p ro te in  in takes ,  q, hypercho les te remia  resu l ted  which could be 
modif ied by s u p p l e me n t i n g  tile deficient p ro te in  with amino  
ac ids  such t h a t  more  p ro te in  wou]d become avai lable  to the  
bird.  A t  opt inml  or s u p e r n o r m a l  pro te in  i n t akes  a rg in ine ,  
when a d d e d  to a casein  diet deficient in this  amino  acid, con- 
t inued  to exer t  a. eholes tcre l - lowering effect which could be 
expla ined  on the  bas is  of  g r e a t e r  p ro te in  avail.~.bility; lysine 
and  t r y p t o p h : m ,  when added  to p ro te ins  deficient in these  amino  
acids,  exer ted  no effect  on the  plasma, cholesterol  level, and  
n le th ionine  produced a. cholesterol- lowering effect which was not  
re la ted  to a n y  i m p r o v e m e n t  in p ro te in  qual i ty  or g rowth  of 
r a t s  ( J o h n s o n  ctal . ,  J. Nulr., 66, 367).  Milk conta ined  12 m g . /  
l i ter  of  cholesterol,  the  h)west of  all foods tu f f s  of  a.nimal 
or igin.  The  body  synthes ized  10-20 t imes  th is  a m o u n t  of  cho- 
lesterol  on a normal  milk diet.  The leci thin con ten t  of  milk is 
20 t imes  t h a t  of  cholesterol.  Milk f a t  in a h :danced  diet  leads  
to a s igni f icant  decrc:tse of  cholesterol  in the hh)ed of  h u m a n s  
(Holden ,  Intern. l)airy Congr., Prec. 15th Conflr., London, 1, 
27) .  Inos i to l ,  v i t a m i n  B,_,, :~nd glucose cye, lo'~.eetoacetate (GCA) ,  
bo th  hydro lyzed  a n d  nonhydro lyzed ,  have  been found  to check 
the  r ise of  to ta l  cholesterol,  es ter  cholesterol ,  a n d  cholesterol  to 
l ipid p h o s p h o r u s  ( C / P )  ra t io  in the  serum as well as in the  
l iver a n d  k idney  of cholesterol-fed an imals .  The  (;fleet is  the  
mos t  p ronounced  in tile case of tile GCA-in jcc ted  g roup  ( N a t h  
ct el., Arch. Biochem. Biophys., 79, 216).  Serum,  Mle, and  
l iver cholesterol  levels of n ine  species  of l.,bor:~tory : tnimals 
a n d  4 species  of  mnphibi~ms were reported.  1)ogs, monkeys ,  
lmmsters ,  a n d  mice, have relat ively h igher  se rum cholesterol  
concen t ra t ion  t h a n  cats,  ra ts ,  rabbi t s ,  nnd guinea, pigs .  To ta l  
cholesterol  concen t ra t ion  in l iver wn' ies only s l igh t ly  a m o n g  
these  species.  O./l l-hladdcr bile of  monkeys  conta ined  l a rge  
a m o u n t s  of  cholesterol.  G u b m a  p igs  excreted very small  a m o u n t s  
of  cholesterol  in bile. Se rum and  liver cholesterol  concen t ra t ions  
of  the  p igeon  were very  high.  To ta l  cholesterol concen t ra t ion  
in l iver va r ied  s l igh t ly  a m o n g  the  f o u r  species ef  a m p h i b i a n s  
used  (Lee  et al., Prec. Soc. Exptl.  Biol. Med., 102, 542).  The 
add i t ion  of  cholesterol  to a stock diet  increased  the  concen- 
t r a t i o n  o f  cholesterol  in the  se rum by  one- th i rd  a n d  in the  l iver 
2-5  t imes.  Addi t ion  of p e a n u t  oil to the  stock diet  g rea t ly  
i nc reased  s e r u m  a n d  liver cholesterol .  I n  a h i g h - f a t  diet  con- 
t a i n i n g  cholesterol ,  eholic acid, chol ine chloride, a n d  p e a n u t  oil, 
eholic ac id  a n d  choline chloride were bo th  necessa ry  to produce  
m a x i m u m  concen t ra t ions  of  cholesterol  in the  se rum and  liver.  
H y d r o g e n a t e d  p e a n u t  oil was more  effective t h a t  the  raw oil in 
p r o d u c i n g  hypereho les t e ro lemia ;  p e a n u t  oil was  l ikewise more  
effective t h a n  corn oil ( C u t h b e r t s o n  et al., Brit.  J. Nutr.,  13, 
227). 

The cholesterol content of the blood plasma of 194 laying 
chickens was determined. One hundred forty four of the 
chickens  were kep t  in cages  a,nd fed  six d i f fe rent  i son i t rogenous ,  
isocalorie d ie t s  t h a t  conta ined ,  respect ively ,  3.64, 5.81, 7.98, 
10.16, 12.33, a n d  14.50% of tal low. F i f t y  of  the  chicks were 
kep t  on good g ras s  r ange  and  f e d  a diet  t h a t  con ta ined  no added  
f a t  of  a n y  kind.  No s ta t i s t i ca l ly  s igni f icant  d i f ference in aver-  
age  cholesterol  con ten t  of  the  blood p l a s m a  was f o u n d  a m o n g  
the  six lo t s  of  b i rds  kep t  in cages  a n d  fed  the  d i f ferent  f a t -  
c o n t a i n i n g  diets ,  a m o n g  the five lots  of  b i rds  kep t  on r ange  and  
fed  the  same  diet,  or be tween  the b i r d s  kept  in cages  a nd  those 
kep t  on r a n g e  ( J o h n s o n  et al., Poul try  SoL, 38, 1109).  O r d i n a r y  
a n d  u n s a t u r a t e d  h e n ' s  eggs  were f e d  to adu l t  B a n t u s .  The  
u n s a t u r a t e d  e g g s  h a d  been  la id  by h e n s  f e d  a m i x t u r e  conta in-  
i n g  4 3 %  sunf lower  seed. The iodine n m n b e r  of  the i r  yolk l ip ids  
was 100 in compar i son  wi th  73 in control  eggs.  Se rum choles- 
terol  levels of  sub jec t s  f ed  10 boi led u n s a t u r a t e d  egg  yolks 
dai ly  rose f r o m  188 rag. /100 ml. on a basa l  diet very  low in f a t  
to 218 rag. N e x t  the  basa l  diet  p lus  3 g. of  cholesterol  (i.e., the  
a m o u n t  in  10 egg  yolks)  was fed,  a n d  se rum cholesterol  re- 
t u r n e d  to b a s a l  level. I n  ano the r  e x p e r i m e n t  a minor  effect  was 
p roduced  b y  f eed ing  u n s a t u r a t e d  eggs .  The  effect of  d i e t a ry  
f a t s  on s e r u m  cholesterol  is no t  t he re fo re  s imply  a f u n c t i o n  of  
the i r  degree  of  s a t u r a t i o n  (Gordon et el., Lancet,  255, 1958).  

I n  the  majori l ,  y of  r h e s u s  monkeys  f ed  a h l g h - f a t  diet  (by  
m i x i n g  the  var ious  l iplds with g round  monkey  food)  the  se rum 
cholesterol  va lues  reached  300-600 rag. % wi th in  three  m o n t h s  
(Cox, et al., Arch. Pathol., 66, 32) .  

C14-Ergosterol was  b iosynthes ized  f r o m  1-Ca-acetate,  an d  the  
d i s t r ibu t ion  of  the  labe led  a toms  was  s tudied .  B y  convers ion  
of  e rgos tero l  to p roges te rone  it  was shown t h a t  the  d i s t r ibu t ion  
of label  be tween  the  side cha in  and  nuc leus  was t ha t  predic ted  
on the  bas is  of  the  squalene  hypothes is .  The  specific carbons ,  
C-3, C-4, C-11, a n d  C-12 were ob ta ined  by  deg rada t ion  of ap- 
p rop r i a t e  precursors ,  and  i t  was f o u n d  t h a t  C-4, C-11, a.nd C-12 
were der ived f r o m  the  carboxyl  of  ace ta te ,  aga in  as predic ted  
by  the  squalene hypothes i s .  These  resu l t s  s t rong ly  su p p o r t  the  
concept  of  the  u t i l iza t ion  of  the  i n t ac t  aeyc]ic t r i te rpene ,  squa-  
]ene, in the  b iosyn thes i s  of  all s te ro ids  ( D a u b e n  et al., J. Am. 
Chem. Soc., 8l ,  403) .  

H o r m o n e  and  d rug  t he r apy  led to a var iab le  response.  Re- 
su i t s  of  dose- and  t ime- response  s tud ies  in  quan t i t a t i on  of  
a the rogen ic  effect  of  pharmocologic  a m o u n t s  of  es t rogen  on 
y o u n g  cockerels have  been used in f o r m u l a t i n g  a me thod  for  the  
s t u d y  of  a therosclerosis .  The me thod  is based  upon the re- 
sponse  of i m m a t u r e  b i rd s  to 2.5 rag. of  es t radio l  eyclopcntyl-  
p rop iona te  dissolved in co t tonseed  oil ( E C P )  admin i s t e red  
i n t r a m u s c u l a r l y  a t  tile b e g i n n i n g  of  a seven-day exl)eriment.  
Resu l t s  s u g g e s t  t ha t  a f emin i z ing  effect  and  some degree of  
a therosc leros is  resul t  f r o m  E C P  dosage  levels lower th':tn those  
r equ i red  to produce  hypercholes te ro lemia  and  other blood s e ru m  
changes  assoc ia ted  with a therosclerosis .  There  arc  ind iea t ions  
t h a t  a t h e r o m a  m a y  regress  with t ime  (Caldwell  et al., Prec. 
Soc. Exptl .  Biol. Med., 101, 299).  Tes tos te rone  in la rge  doses 
in i n t ac t  choles terol- fed cockerels pa r t i a l l y  inh ib i ted  hyper-  
eholes teremia ,  wi thout  a f fec t ing  ao r t a  or coronary athero-  
sclerosis.  Cas t ra t ion ,  with  a n d  wi thou t  t es tos te rone  admin is -  
t r a t i on  in  y o u n g  male  and  f ema le  chicks, was  wi thout  influence 
on hypercho les t e remia  and  a the rogenes i s  (P ick  et al., Circu- 
lation Res., 7, 202).  Male mice of  the  C57B1 s t ra in  on the  
h i g h - f a t  diet  h a d  a h igher  incidence of  arthrosis dcformans 
t h a n  those  on the  stock diet,  b u t  the  cas t r a t ion  had  no signitl- 
can t  effect  on the  resu l t s  (S i lberberg  et al., Schwc~z. Z. allgem. 
Pathol. u. Bakteriol., 22, 447).  Add i t i on  of fl-sitosterol to a 
diet  con ta in ing  corn oil enhanced  the hypocholes te remic  effect 
of  corn oil. Oalciferol  and  Q275 (coenzyme Q),  when fed  to 
r,~ts, h a 4  no s igni f icant  effect  on s e r u m  cholesterol  concentra-  
t ion,  b u t  calaiferol  caused an  increase  in  the  deposi t ion o f  cho- 
lesterol  in the  l iver ( N a t h  et al., Am. J. Physiol., 197, ]02 ) .  
Ra t s  and  r abb i t s  were f ed  a hypercholes te remic  diet un t i l  
e leva ted  s e rum cholesterol  levels were observed in all an imals .  
The  an ima l s  were then  divided into g roups ,  one group remain-  
l ug  on the  or ig ina l  diet  and  the  o thers  rece iv ing the  same hyper-  
choles teremic  diet  f o r t ] f e d  wi th  t aur ine ,  glycine,  or fl-sitos- 
terols .  I n  the  r a t  4% taur ine  in the  diet  s igni f icant ly  decreased 
the  se rum,  liver, a n d  ao r t a  cholesterol  concent ra t ion ,  b u t  gly- 
cine was wi thou t  s igni f icant  effect. I n  the  r abb i t  2% fl-sitosterol 
in  t he  d ie t  s igni f icant ly  reduced  the  se rum,  liver, an d  aorta. 
cholesterol  while  t au r i ne  or g lycine  p roduced  no s ign i f ican t  
effect.  Tau t ]he ,  glycine,  or f l-si tosterols did  not  produce  any  
s igns  of  toxic i ty  ( H e r r m a n n ,  Circ. l~es., 7, 224).  

N e o m y c i n  was  g iven  oral ly to 18 p a t i e n t s  a t  dai ly  doses of  
1.5 to 2 g. fo r  4 to 20 weeks. 5 Iean  serum-choles terol  levels 
were decreased s igni f icant ly  in each p a t i e n t  by  17 to 29% an d  
were m a i n t a i n e d  low for  the  du ra t ion  of a d m i n i s t r a t i o n  of 
neomycin .  I n t r a m u s c u l a r  a d m i n i s t r a t i o n  to five pa t i en t s  for  
th ree  weeks fa i led  to a l ter  serum-choles terol  levels. Oral  ad- 
m i n i s t r a t i o n  of 12 g. of  para-amino-salicylic acid to two p a t i e n t s  
lowered s e rum cholesterol  concen t ra t ions  s igni f icant ly  while 
doses of  6 g. h a d  no effect. No apprec iab le  changes  in  se rum 
cholesterol  resu l ted  when ph tha lysu ] fa th iazo le ,  isoniazid,  di- 
hyd ros t r ep tomyc in ,  oxyte t racycl ine ,  po lymyx in  B su l fa te ,  baei-  
t rac in ,  a n d  novobiocin  were given oral ly (Samuel ,  Prec. Soc. 
Exptl .  Biol. Med., 102, 194).  Benzma laeene  (N-[1-methyl-2 ,3-  
d i -p-ehloro-phenylpropyl -maleamic  ac ld ] )  was  claimed to lower 
blood cholesterol  levels in  mos t  hype r t ens ive  pa t i en t s  b u t  wi th  
some weigh t  loss. Cholesterol  was lowered in some hypercho-  
]es teremic  pa t i en t s  b u t  not  in all, a n d  th i s  occurred wi thou t  
we igh t  loss.  I n  two hypereho les te remic  p a t i e n t s  a sh a rp  r ise 
in t r ig lycer ides  occurred  while the  cho le s t e rohphospho l ip id  
rat io  fel l  and  the  f r e e : t o t a l  cholesterol  ra t io  rose. Liver  func-  
t ion as  m e a s u r e d  b y  b romsu l f a l e in  a f t e r  f o u r  m o n t h s '  t rea t -  
m e n t  had  de te r io ra ted  ill e ight  of  the  12 pa t i en t s  s tudied .  
N a u s e a ,  ep igas t r i c  d i scomfor t ,  and  d i a r rhea  were on occasion 
sufficiently d i s comfor t i ng  to require  d i scon t inu ing  the  drug .  
D r u g s  t h a t  i n t e r f e r e  wi th  cholesterol  syn thes i s  should be s tud ied  
wi th  g r e a t  care for  long per iods  before  the i r  widespread  use  in 
an  a t t e m p t  to p r even t  a theroscleros is  ( P a g e  et el., Circulation, 
20, 1075) .  MER-29 is  1 - [ ( 4 - d i m e t h y l a m i n o e t h o x y )  oheny l ] - l -p -  
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to ly l ) -2 - (p -ch lorophenyl )  e thanol .  I n  p r e l i m i n a r y  t e s t s  th is  
compound  was  f o u n d  to produce  a p r o f o u n d  lower ing  of  blood 
cholesterol  in ra t s .  P u r t h e r  s tud ies  ind ica ted  t h a t  i t  i nh ib i t ed  
the  b iosyn thes i s  of  cholesterol  in l iver and  in tes t ine  of  the  
i n t ac t  ra t .  Th i s  inh ib i t ion  is specific for  cholesterol  a n d  occurs 
a t  a la te  s t a g e  in the  syn the t i c  p a t h w a y  since incorpora t ion  of 
ace ta te - l -C ~ in to  to ta l  d ig i ton in-pree ip i t ab le  m a t t e r  of r a t  
l iver is no t  affected,  b u t  incorpora t ion  into cholesterol  purif ied 
via the  dibronfide is reduced (B lohm et al., Arch. Biochem. Bin- 
phys., 85, 245).  

The  effects  of  MER-29  on the  blood a n d  t i s sue  l ip ids  of  the  
r a t  a n d  monkey  were also s tudied .  Chronic a d m i n i s t r a t i o n  sig- 
n i f icant ly  reduced the  cholesterol  levels of  the  fo l lowing t i ssues  
in the  r a t :  p l a sma ,  e ry throcytes ,  liver, skeletal  muscle ,  lung,  
adrenal ,  a n d  aor ta .  The  cholesterol  of b r a i n  a n d  adipose  t i s sue  
was not  reduced.  L iver  to ta l  l ipid was  u n c h a n g e d ,  a n d  liver 
a n d  plasma, unsaponi f iab le  m a t t e r  were reduced.  P l a s m a  phos-  
phol ipid was also reduced bu t  less t h a n  cholesterol.  A l inear  
re la t ionship  exis ts  be tween  the  l o g a r i t h m  of the  dose and  re- 
duct ion of  p l a s m a  cholesterol  a n d  phosphol ip id  in  the  r a t .  I n  
monkeys  oral a d m i n i s t r a t i o n  of  MER-29  over a s ix-month  period 
reduced p l a s m a  to ta l  a n d  a- a n d  fl- l ipoprotein cholesterol ,  
e ry th roey te  cholesterol,  a n d  p l a s m a  unsaponi f iab le  m a t t e r .  I t  
h a d  no effect on p l a s m a  phospho l ip id  or a- a n d  f l- l ipoproteins 
s t a inab le  with Oil Red O (Blohm et el., ibid., 85, 250).  Resu l t s  
of  a d m i n i s t e r i n g  a res in  with bile ac id-seques te r ing  p roper t i e s  
a re  repor ted .  T h e  p r e p a r a t i o n  was  admin i s t e r ed  to 26 p a t i e n t s  
for  per iods  of two to 34 weeks. S e r u m  to ta l  cholesterol  levels 
were lowered by  more  t h a n  10% in 23 of  26 pa t i en t s .  Ave rage  
decrease in s e r u m  tota l  cholesterol  for  all sub jec t s  was  20% 
( p < 0 . 0 0 1 ) .  No  s y s t em a t i c  s ide-effects  were observed.  Six sub- 
jec ts  t r ea ted  for  six weeks  or longer  m t d n t a i n e d  lowered va lues  
of  se rum tota l  cholesterol  ( B e r g e n  et al., Prec. Soc. Exptl .  Biol. 
Med., 102, 676). Atherosc le ros i s  was induced in  chickens by  
a d d i n g  cholesterol  to the i r  food. T h e y  developed l iver  hyper -  
t r o p h y  with h igh  cholesterol  and  l ipid contents .  Ano the r  se t  of  
chickens was fed  cholesterol-enr iched food and  s imul t aneous ly  
in jec ted  with g lu ta th ione .  Both the  cholesterol  a nd  lipid 
content  were cons iderab ly  lower ( F r l d l y a n d  Byul l ,  Eksptl.  Biol. 
i Med., 46, 55) .  

Fanfi l ia l  hyper l ipemin  is an inher i ted  disease "~ssociated with 
the  ear ly  onset  of  coronary  a therosc le r . s i s .  In  a su rvey  of n 
s t u d e n t  popu la t ion  in Sweden an e s t ima ted  case inc idence  of 
2 to 3% was discovered.  Th i s  s t u d y  also demons t rq t e s  t ha t  
there  is p robab ly  a he t e rogene i ty  of  causes  for  the  prium.ry 
elevat ion o f  blomt t r ig lycer ides  in man  ( I I i r sehhorn  ct aL, 
Science, 729, 716).  S , p e r v l s e d  exercise showed no effect  in 
th ree  m o n t h s  on sub jec t s  with n o r m a l  ini t ial  se rum levels. Three  
high-level sab jec t s  showed a. decrease fol lowing exercise. Change  
in total  s e rum cholesterol  genera l ly  accompanied  a change  in 
body  weight  r ega rd l e s s  o f  exercise s t a tus .  F ree  se rum choles- 
terol showed the  same  t r e n d s  as to ta l  cholesterol,  b u t  it  was so 
closely re la ted to weight  changes  (Mon toyc  ct al., Am. J. Cli',. 
Nutr., 7, 139).  P l a s u m  concen t ra t ion  of unester i f ied f a t t y  acids  
in the  ar ter ia l  blood a n d  in the  femora l  veins  was de, t e rmined  
a t  rest; a n d  d u r i n g  exercise in six h e a l t h y  h u m a n  subjec ts .  Dur-  
ing  exercise the  ar tm' ia l  unes ter i f ied  f a t t y  acids  concen t ra t ion  
decreased.  The exerc i s ing  leg ex t rac ted  unester i f ied f a t t y  acids  
f r o m  plasm' l  (Car lson  et al., J. Lab. Clin. Med., 53, 833).  
P a t i e n t s  with a b n o r m a l  l ipid me tabo l i sm were compared  with 
nornml  controls hoth  before  and a f t e r  a f a t t y  meal  to deter-  
mine  whether  the  eoaguah i l i t y  and  fil)rinolytie ac t iv i ty  of  the  
blood was affected by  hyper l ipemla  (N', lri t ion Rvvs., 17, 263).  
A s lgni f ieant  increase  in the  in vivo coagnhfl) i l i ty of  blood 
a f t e r  a f a t  mea l  h a s  no t  been demons t r a t ed  wi th  ce r t a in ty ,  nor  
has  the  presence  of  an  itJereased a m o u n t  of  lipid in :,n avai lable  
f o r m  tha t  can promote  c lo t t ing  been d e m o n s t r a t e d  a f t e r  f a t  
feed ing .  I t  m u s t  be borne  in mind  tha t  the me thods  of s t udy  
are  crude a n d  t h a t  no rel iable t echnique  fe r  the  evalua,tion of 
the  in rive s t a t u s  of  the  coagu lab i l i ty  of  the  Mood is awfila.ble 
(Rouser ,  Am. J. Clin. Nutrit ion,  6, 681).  The repor ted  inhi- 
b i t ion  of f ibr inolyt ic  ac t iv i ty  of  blood p l a s m a  a f t e r  inges t ion  
of fat h a s  been confirmed. I t  is shown t h a t  the  chyhmficrons  
p re sen t  in such plasma, are  responsib le  for  th is  p h e nomenon  
( M e r i g a n  et aL, Circulation des., 7, 205. 

P r e t r e a t m e n t  of  f a t t y  acid with h u m a n  p lasma,  p h t sma  al- 
b u m i n  or globulin,  unes ter i f ied  cholesterol,  or cyanide  r e t a rds  
or p reven ts  hemolyt ic  act iv i ty .  Once lyt ic  qm~ntit ics of  f a t t y  
ac id  are b o u n d  by  h u m a n  crythroeytes ,  the  above subs t ances  
reverse  thei r  pro tec t ive  ac t iv i ty  a n d  accelera te  hemolysis .  An  
hypothes i s  is s u g g e s t e d  fo r  l i nk ing  increases  in n m m m a l i a n  
p l a s m a  unester i f ied f a t t y  acid wi th  in rive hemolys is  (Greis-  
man ,  Exptl .  Biol. Meg., 107, 725).  Fol lowing in take  of  85 
g. of  b u t t e r  by h e a l t h y  adu l t  male  h u m a n s ,  mean  c lo t t ing  
t ime  of the  blood was s igni f icant ly  lower than  the  f a s t i n g  val- 

ues ;  p r o t h r o m b l n  t ime,  c i rcu la t ion  t ime,  and  serum-choles terol  
concen t ra t ion  were no t  a f fec ted  ( R a m a n a t h a n  a n d  Gopalan,  
Ind. J.  Med. tges., 46, 466) .  I n t r a v e n o u s  adm~ni s t r a t l on  o f  a 
f a t  emuls ion  has  been f o u n d  to accelera te  s u b s t a n t i a l l y  the  
f o r m a t i o n  of  a f ibrin clot in i so la ted  venous  s egmen t s  o f  anes-  
the t ized  dogs.  Th i s  f inding is i n t e r p r e t e d  as imp l y i n g  t h a t  
i nduced  l ipemia  m a y  con t r ibu te  to, or r e su l t  in,  an  in rive 
hype rcoagu lab lc  s t a t e  (Roth  et al., Prec. Soc. ExptL  Biol. Med., 
J01, 516).  P u r e  egg  p h o s p h a t i d y l e t h a n o l a m i n c s  show s t r o n g  
p]atelet-]ike ac t iv i ty  in  blood coagu la t ion  sy s t ems  cons i s t ing  
of  pur i f ied  p ro t e in  componen t s  The  d o t - p ~ o m o t i n g  ac t iv i ty  of  
egg  p h o s p h a t i d y l e t h a n o l a m i n e s  is a p rope r ty  of par t ic les  in 
colloidal suspension.  The  colloidal behav io r  o f  these  par t ic les  
de te rmines  thei r  e lo t -pronlot ing ac t iv i ty  and  depends  upon  a)  
the  degree  of unsatur '~.t ion of the  f a t t y  ac ids  in the  phosphol ip id  
and  b)  the  t empe ra tu r e ,  pH,  a n d  ionic compos i t ion  of  the  sus- 
p e n d i n g  niedium. The behavior  of  p h o s p h a t i d y l e t h a n o l a m i n e s  in 
the  sy s t em s tud ied  here  s u g g e s t s  t ha t  the  act ive micelles a re  
b imolecular  leaflets  of l imi ted  size, th ickness ,  and  su r f ace  con- 
f igura t ion  (Wal lach  et aL, J.  Biol. Chem., 234, 2829).  Bis- 
hyd roxycoumar in - i nduced  h y p o p r o t h r o m b i n e m i a  m a y  resu l t  in 
n s l igh t  delay of fibrin clot in i sola ted venous  s e g m en t s  of 
anes the t i zed  dogs. The  hemor rhag i c  s t a te  p roduced  by  the d ru g  
fa i l s  to p reven t  acceler ' , t im,  of  i n t r avascu l a r  c lo t t ing  caused  by 
i n t r avenous  in fus ion  of  f a t  enmlsion.  Th i s  clot accelera t ion  
the re fo re  m a y  not  opera te  t h rough  the m e c h a n i s m  of  pro- 
t h r m n b i n  conversion ( Fah imi  et al., ]'roe. Soc. Exptl .  Biol. Med., 
102, 398). 

F a t  to lerance  tes t s  with radio-act ive  t r iolein  were pe r fo rmed  
on a g roup  of  pa t i en t s  with coronary  a t h e r o s d e r o s i s  or hyper -  
choles terolemia,  and  s ign i f i can t  di f ferences  f r o m  normal  sub- 
,iects were observed (Likoff  et al., Circ¢dation, I8, 1118).  
e -Aminocaproic  acid compet i t ive ly  inh ib i ted  the  ac t iva t ion  of 
h u m a n  or bovine p l a sminogen  by s t rep tok inase ,  urokinase ,  and  
p robab ly  f in r inokinase  b u t  inh ib i t ed  p l a s m i n o g e n  ac t iva t ion  by  
t r yps in  noncompet i t ive ly ,  e -Aminocaproie  ac id  in concen t ra t ions  
exceeding  0.06 15f was ~ noncompe t i t ive  inhib i tor  o f  the  proteo-  
lyric ac t iv i t ies  shown by ph t smin  or t ryps in .  ]n  lower concen- 
t r a t i o n s  it  enhanced  the  pro teo ly t ic  "~etion of p lasmin .  The  
resul ts  suppor t  the view t h a t  p l a s m i n e g e n  ac.tivation m a y  occur 
by two mechan i sms  y ie ld ing  p lqsmins  with s imi la r  biochemical  
:mtivi t ies  h u t  of  d i f fe rent  nmlecula r  size (A/k, jaers ig  et at., 
J. Biol. Chem., 234, 832) .  S u p e r n ' t t a n t  f r o m  M K  cell cu l tures  
ac t iwl tcd  p l a sminogen  a n d  was  also pro ten ly t ie  iu the  absence  
of p lasminogen .  These  cell mfl tnres  had a th i rd  proper ty ,  in- 
hil)ition of pre teolysis .  The  ac t iva tor  descr ibed here  resembles 
' ~ t i s sue  ac t iva to r  ~ in flint it  is no t  pro teo ly t ic  in the  absence  
of seruln  and  c 'm be dissolved by K S C N .  I t  also resembles  
act lwJtor  f r om exercised ra t  l ung  in t ha t  i t  is the  size of  
microsomes .  The  i n t e rp r e t a t i on  t h a t  release of  "wtiwttor f r o m  
cell cul ture  is a metabol ic  process  and  not  f r m n  cell break-  
down seems w a r r a n t e d  s ince only a smal l  f rac t ion  of the  
ac t iv i ty  f o u n d  in the  s u p e r n a t a n t  can be ex t rac ted  f ro m  the  
cells ( B a r n e t t  and  Baron ,  Prec. Soc. Expll .  Mcd., 102, 308).  
Yellow mice fed  ad libitum exhibi t  a g r ea t e r  ra te  of  l ipogenesis  
a.nd choles terogmmsis  t h a n  the i r  controls .  F e m a l e s  show f a t t y  
acid con ten t  in the l iver and  in cx t r ahepa t i c  t i s sues  which is 
twice as high as the males .  Unl ike  the  males ,  t hey  are  hyper-  
eholesterolemic and  also show an  e levated ra te  of  l ipogenes is  
a f t e r  an  18-hr. f a s t  (Zomzely  and  Mayer ,  Am. J. Physiol., 796, 
611).  No  s igni f icant  cor re la t ion  was  found  between the se rum 
cholesterol  level and  weight ,  weigiLt corrected for  f rqme  size, 
or th ickness  of the  f a t  shadow in nledieal s t uden t s  ( m ean  age,  
22 yea r s )  ( T h o m a s  and  C'tru,  ,gciencc, 731, 42) .  

The  role of  l ipoprote in  in a therosc leros is  is rece iv ing in- 
c r eas ing  a t t en t ion .  I t  ]ms been f o u n d  t ha t  th ree  pro te ins  a re  
assoc ia ted  with bo th  dog and  h u m a n  chylomierons .  In  both  
species,  one of  these  p ro te ins  h a s  been shown to have  the  same 
N- t e rmina l  amino  acid, pt ,per e lec t rophoret ic  mobi l i ty ,  nnd 
" f i n g e r p r i n t "  p a t t e r n  as does the  n m j o r  pro te in  f o u n d  in the  
dens i t y  1.063 to 1.21 p l a s m a  l ipoprote ins .  A n o t h e r  pro te in  asso- 
c ia ted  wi th  the  chylomicrons  h a s  been  described,  which is 
p robab ly  ident ical  with  a p ro te in  f o u n d  t h r o u g h o u t  the  dens i ty  
s p e c t r u m  of  h u m a n  plasma, l ipoprote ins .  I t  is  s u g g e s t e d  f rom 
the  resu l t s  th ' t t  these protein, s m a y  p lay  a f u n d a m e n t a l  role 
in the  t r a n s p o r t  and  meta t )o l i sm of exogenous  t r ig lycer ides  
(Rodbcl l  and  Freder iekson ,  J, Biol. Chem., 234, 562) .  The  
inf luence of  f a t  emuls ion  in fus ions  on the  se rmn  l ipoprote in  
s p e c t r u m  of  a therosclerot ie  r abb i t s  was inves t iga ted .  A f t e r  
a d m i n i s t r a t i o n  of the  l ipid i n fu s ion  a f luc tua t ion  of the  cho- 
lesterol  a n d  the  l ipids in  the alpha- a n d  beta-globulins was 
noted  (Fe l t  and  F r a f n e t t c r ,  Experientia, 15, 113).  Admin i s -  
t r a t i on  o f  a diet  rich in  an ima l  f a t  to 10 no rma l  sub jec t s  
p roduced  s igni f icant  increases  in se rum cholesterol  an d  a-]ipo- 
pro te ins  and  a decrease in se rum a l b u m i n  (Copinschi ,  Comp. 
rend. see. biol., 16Z, 1212).  The  no rma l  va r i ab i l i t y  of  lipo- 
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protein  and cholesterol  levels in 107 no rma l  m e n  who developed 
myocardi :d  i n f a r c t i on  were s tud ied  for  7 years .  A m o n g  these  
l l  developed in fa rc t ion  a n d  six a n g i n a  peetoris .  L i t t l e  change  
in lipid levels was assoc ia ted  wi th  these  events.  E lee t rophore t ie  
lmt te rns  ear ly a f t e r  i n f a r c t i o n  showed cer ta in  re la t ively  charac-  
ter is t ic  changes ,  especial ly increase  in a-2 and  fl g lobul ins  and  
fibrinogen. Low-dens i ty  l ipopro te in  also increased.  Whi le  a-2 
globulin was usua l ly  g r e a t e s t  in p a t i e n t s  with the  mos t  exten-  
sive myocard ia l  damage ,  there  was l i t t le  over-all cor re la t ion  be- 
tween l ipoprote in  p a t t e r n  and  sever i ty  of  in fa rc t ion .  The  
~ 'coronary  p r o f i l e "  can be more  sharp ly  de l inea ted  by  re- 
peated lipid m e a s u r e m e n t s  because  as a g roup  those  with 
a theroscleros is  and  in f a r c t i on  exhib i t  s l ight ly  e levated values  
( P a g e  amt  l,cwis, Ci'rc~tIation, 20, 1011).  

An a lmormal  type  of cholesterol  l ipoprotein  curve is asso- 
ciated with a h is tory  of recovery f r o m  a previous  myoca rd ia l  
in fa rc t ion  (Toro el el., Proe. Soe. Exptl .  Biol. Med., 101, 34) .  
In ra ts ,  cholesterol f eed ing  a p p a r e n t l y  decreased the  propor-  
t ion of  t r ig lyeer ides  in l y m p h  and  increased  those  of  sterol  
( 'ster :Jnd iflmspholipid c o n t a i n i n g  oleic-l-C". A l t h o u gh  glye- 
eride f~ltty :~cid d i s t r ihu t ion  was siulilar to tha t  of  the  fed  
~lcids, both sterol  es ter  a n d  phosphol ip id  f a t t y  ac ids  were di- 
luted with endogenous  oleic, linoleie, and  s tenr ic  acids  (Clement  
and  Me;id, I'roe. Soc. E:~:ptl. Biol. Med., 1~0, 285) .  P a r e n t e r a l  
: ldminis t r~t ion of  l} l , a - tocophcro l  "tectate d u r i n g  the  devel- 
oInnent  of  exper imenta l  ~ theroselcros is  in r abb i t s  produced 
progress ive hyia~.rehoh'steremia and  f l - l ipoproteinmnia with a 
m a r k e d  rise of  the  total  cholesterol  l ipide P rat io  and  cho- 
lesterol f r o m  the fl-zone of an  e lee t rophore togr 'un .  I n  the  un- 
t rea ted  an ima l s  fe.d with cholesterol  in olive oil, the  peak  of 
hypereholesterolemi '~ was noted a t  six weeks, which was  main-  
t a ined  up to 12 weeks. F e e d i n g  of olive oil a lone did not  give 
rise to a n  increase  of s e r u m  cholesterol  level l int p roduced  
re la t ive  increase  of se rum fl- l ipoproteins ( K r i s h n a  et al., J. Sci. 
Ind. Res. (India),  18C, 57) .  F o r  a g roup  of women aged  30-  
97 yr.,  f a t  calories represen ted  35 to 41% of total  calories and  
were suppl ied  chiefly by  lmt te r ,  dn i ry  products ,  m e a t s  and  
gravies .  There  was no a p p n r e n t  re la t ionsh ip  between diastol ic  
pressures  nnd f a t  con ten t s  of  the  diets  (Burr i l l  rt al., J. Am. 
l)i(.l~,l. Assoc., 35, 935).  

The mos t  i m p o r t a n t  f ac to r  in a theroscleros is  involves the 
:mrt~l i tself .  S tud ies  of  cholesterol  me taho l i sm in the  walls  of  
arteri(,s of  no, 'nml in tnc t  cockerels indicate  t h a t  p l a snm cho- 
lesterol is the  m a j o r  p recursor  of  the  cholesterol in the  a r t e ry  
wall, 1)ut t h a t  local syn thes i s  m a y  con t r ibu te  a s igni f icant  f rac-  
tion. The  f rac t iona l  tu rnover  of  cholesterol  in the  wall  of  the  
• fl)dominal ao r t a  is f a s t e r  t h a n  in ei ther  the  thorac ic  ao r t a  or 
the  br '~chioeephalic ar ter ies .  However ,  considered in re la t ion  
to emlothel iM s u r f a c e  area,  the  ra te  of  cholesterol  t r a n s f e r  
f rom pb~sma is smal les t  in the  a b d o m i n a l  aor ta .  T h e  abdomina l  
;mrta  also h a s  a lower cholesterol  concen t ra t ion  in  th is  species 
t h a n  do the  other  l a rge  a r te r i es  (Day ton ,  Circulation, 7, 468) .  

Two breeds  of  p igeons  ( W h i t e  Ca rneau  a n d  Silver K i n g )  
htjve been  f o u n d  to have  a a h i g h  ineidenee of  spon taneous  
a t h e r o m a t o u s  lesions in the  a o r t a  while two breeds  of  homing  
p igeons  ( R a c i n g  H o m e r s  a n d  Show Racers )  seemed to be re- 
s i s t a n t  to a theroselerosis .  The  weight  of  the  aor ta ,  and  i ts  
cholesterol  content ,  para l le led  the  sever i ty  of  the  disease.  The 
levels of  s e rum cholesterol  a n d  phosphol ip ids  a n d  the  eholes- 
t e r o l : p h o s p h o l i p i d  ra t io  however  a p p e a r  to be u n r e l a t e d  to the  
incidence a n d  sever i ty  of  a therose leros is  in  p igeons .  The  dif- 
fe rences  observed  a m o n g  the  f o u r  b reads  of b i r d s  showed l i t t le  
corre la t ion with age,  sex, diet,  or phys ica l  ac t iv i ty  (Lofland 
a n d  Clarkson,  Circulation Res. 7, 234).  The deve lopment  of  
s p o n t a n e o u s  aor t ic  a r te r iosc leros is  was s tud ied  in f o u r  gener-  
a t ions  of  s t a n d a r d  fed,  u n i f o r m l y  t rea ted ,  gene¢ically s imi la r  
g roup  of  114 W h i t e  L e g h o r n s  r a n g i n g  up to 5 yea r s  of  age. 
P rog res s ive ly  more  severe ar ter iosclerosis ,  as m e a s u r e d  by  score, 
cholesterol  concent ra t ion ,  a n d  aor t ic  weight  inc rement ,  devel- 
oped in both  males  a n d  f e m a l e s  a l t h o u g h  the  diet  can  be con- 
s idered nona therogen lc ,  i.e.. con ta ined  a p p r o x i m a t e l y  0 .025% 
cholesterol  a n d  4 - 5 %  f a t  (Weiss ,  J. Gerontology, 14, 19) .  Seg- 
m e n t s  of  bo th  n o r m a l  a n d  a therosc lero t ic  r a b b i t  ao r t a s  were 
placed in the  an t e r io r  c h a m b e r  o f  hos t  r abb i t s  accord ing  to 
the  H i g g i n b o t h a m  technique.  N o r m a l  ao r t a  s e g m e n t s  placed 
in the  eyes of  choles terol- fed r a b b i t s  quickly became inf i l t ra ted  
with f a t  a n d  cholesterol.  The  i n t e n s i t y  of  th i s  inf i l t ra t ion 
exceeded t h a t  observed in the  h o s t ' s  own am'ta .  Atherosc lero t ic  
aor ta  s e g m e n t s  p laced in the  eyes  of  no rma l  r abb i t s  quickly 
lost bo th  l ipid a n d  cholesterol  ( F r i e d m a n  and  Byers ,  Circ. Res., 
7, 179).  I n  the  n o r m a l  dog  the  ra te  of  m o v e m e n t  of  cholesterol  
f r o m  the se rum into the  i n n e r  l aye r  of  the  aor t ic  wall  is  g rea t e s t  
a t  the  p rox imM end of  the  a o r t a  a n d  decreases  p rogress ive ly  
a long  the  l e n g t h  o f  the  a o r t a  un t i l  in the  t e rmina l  a o r t a  the  
ra te  is  only a b o u t  one-s ixth  t h a t  in the  p rox ima l  aor ta .  A 

s imi la r  g r a d i e n t  of  ra tes  was prev ious ly  demons t r a t ed  for  
a lbumin ,  which en te rs  the  aor t ic  wall  a b o u t  three  t imes  as  f a s t  
as cholesterol.  The  s imi la r i ty  of  the  g r a d i e n t s  and  the  re la t ive 
m a g n i t u d e  of the  r a t e s  for  cholesterol  and  a lbumi n  suppor t  
the  concept  t ha t  cholesterol  is ca r r i ed  into the  aort ic  wall  of  
the  no rma l  dog by  the  pas sage  of  the  l ipoprote ins  of  which 
i t  is a p a r t  ( D u n c a n  et el., ibid., 765).  

The  f eed ing  of h igh ly  purif ied cholesterol  to r abb i t s  for  12 
weeks resul ted  in h igh  se rum cholesterol  and  a therosclerot ic  
lesions which a p p e a r e d  more  severe t h a n  those obta ined  with 
commercia l  cholesterol.  I m p u r i t i e s  i so la ted  f rom mother  l iquors  
a f t e r  t r e a t m e n t  of  commercia l  cholesterol  wi th  a n h y d r o u s  oxalic 
ac id  in organic  solvents  did  not  p roduce  ~therosclerot ie  lesions 
but ,  when g iven  toge the r  wi th  cholesterol ,  caused less ex tens ive  
lesions t h a n  those  ob ta ined  with p u r e  or commercia l  cholesterol  
(Schwenk et al., Prec. Soc. Exptl .  Biol. Med., 102, 42) .  Fced- 
il~g of h igh ly  purified cholesterol  to r abb i t s  for  12 weeks resul ted  
in h igh  se rum cholesterol  and  a therosc lero t ic  lesions, which 
appea r  more  severe t h a n  those  ob ta ined  wi th  commercial  cho- 
lesterol .  The  l a t t e r  con ta ined  abou t  2% impur i t i es  isolated 
f rom nmthe r  l iquors a f t e r  t r e a t m e n t  of  commercia l  cholesterol 
with  anhyd rous  oxalic acid in o rgan ic  solvents .  Such impur i t i e s  
did not  p roduce  a therosclerot ie  lesions when  fed  to r abb i t s  but ,  
when g iven  toge the r  wi th  cholesterol,  caused  less extens ive  
lesions t h a n  those  ob ta ined  with pu re  or commercia l  cholesterol  
(ibid., 42) .  

The  d ie ta ry  product ion  of expe r imen ta l  a r te r ia l  th rombos i s ,  
wi th  r e su l t an t  myocard ia l  and  renal  in fa rc t ion ,  has  been ac- 
compl ished  in six s epa ra t e  exper iments .  Of  the  m a n y  d ie ta ry  
cons t i t uen t s  omit ted ,  none  were f o u n d  to be absolu te ly  essent ia l  
to the  development  of  in fa rc t s ,  b u t  omiss ion  of any  of  the  
i m p o r t a n t  i ng red ien t s  (propyl th iourac i l ,  sodium chelate,  cho- 
lesterol ,  and  f a t )  lowered the  incidence of  in fa rc t s .  The  a reas  
of  i n fa rc t ion  in these  r a t s  a re  g ross ly  visible, well c ircum- 
scribed,  a lmos t  a lways  single,  and  o f t en  associa ted  with throml)i  
in the  supp ly ing  a r te ry .  These  i n f a r c t s  are  to be d i s t i ngu i shed  
f rom " m e t a b o l i c "  a reas  of  necros is  or " i n f a r c t o l d "  lesions 
ob ta ined  in o ther  exper imen ta l  models  of  myocard ia l  d i scasc  
( T h o m a s  et el., J.  Nutri t ion,  69, 325) .  Levels  of  to ta l  choles- 
terol  in p l a sma  of r a t s  f ed  several  va r i a t ions  of a lmsal  in fa rc t -  
p roduc ing  diet con ta in ing  40% but te r ,  but ter-oi l ,  or la rd  were 
h ighe r  t h a n  in ra t s  of  o ther  g roups  f ed  vegetable  f a t  (corn oil 
or Criseo) .  Levels  of  ra t s  in g roups  offered a diet no t  conta in-  
ing  exogenous  cholesterol  were f a r  lower t h a n  those of  the  
control  group.  A s igni f icant ly  h igh  level was observed when 
the a m o u n t  of  sa l t  mix  in the  diet  was  increased  three-fold  to 
12%.  I n  a g roup  of 30 ra t s  f ed  the  basa l  diet, cholesterol  in 
p l a s m a  of those t h a t  developed i n f a r c t s  rose ne i ther  more  
rap id ly  nor  to s ign i f ican t ly  h igher  levels t h a n  did cholesterol  in 
p l a s m a  of  ra t s  in the  same  group  t h a t  did not  develop i n f a r c t s  
wi th in  the  expe r imen ta l  period of  f o u r  m o n t h s  (Suzuki ,  Prec. 
Soc. Exptl .  Biol. Med., 102, 544).  L i p i d  p laques  in the  corneas  
of  pa t i en t s  wi th  l ipid ke ra topa thy ,  in corneas  of  hypercholes-  
te remic  r abb i t  a re  described.  An  i n t e r e s t i ng  and  thought -pro-  
voking ana logy  is d r awn  between the  p laques  t h a t  can be seen 
and  fol lowed in the  eye du r ing  l i fe  wi th  the  more  occult  
p laques  of blood vessels  in  a t he roma tos i s  (Cogan  et al., Circ., 
13, 519) .  A subs t ance  which seems to be in the  na t u r e  o f  a 
mucopolysacchar ide  p ro te in  complex has  been obta ined  f ro m  
the ao r t a  of  cat t le  by a t echnique  descr ibed as " e n z y m a t i c  
dissect ion.  ~ This  ma t e r i a l  seems to have an  amino  acid 
compos i t ion  resembl ing  t h a t  of e l a s t in  a n d  the re fo re  m a y  
cons t i tu te  a pool fo r  subs t ances  requ i red  for  the  r ep lacemen t  
of  des t royed  or degene ra t ed  e las t ic  fiber. I t  f u r t h e r  h a s  the  
p rope r ty  of  i nh ib i t i ng  e las tolys is  by  e las tase ,  and  th is  seems  to 
be accompl ished  by  a un ion  wi th  s u b s t r a t e  r a the r  t h a n  wi th  the  
enzyme.  Cer ta in  obse rva t ions  s u g g e s t  a phys ica l  coa t ing  o f  the  
e las t ic  fiber and  the  exclusion of  the  enzyme f r o m  access to 
suscept ib le  chemical  bonds.  This  mucopolysacchar ide  exhib i t s  
an  a n t i c o a g u l a n t  ab i l i ty  s imi lar  to h e p a r i n  a l though consider-  
ab ly  less po ten t  t h a n  the  l a t t e r  on a mg. - for -mg,  bas is  (Yu  
a n d  B lumen tha l ,  J. Gerontology, 13, 366) .  

Two me tach roma t i ca l l y  s t a i n ing  f r ac t i ons  of acid mucopoly-  
sacchar ides  s epa ra t ed  t h rough  pape r  e lee t rophores is  f r o m  ma-  
te r ia l  i sola ted f r o m  30 samples  o f  h u m a n  aor t ic  t i s sues  were 
sub j ec t ed  to chemical  ana lyses .  D e t e r m i n a t i o n s  were m a d e  of 
the  to ta l  hexosamine ,  ga lac tosamine ,  g lucosamine ,  uronic  acid 
(color imetr ic) ,  and  su l f a t e  con ten t  of  the  f rac t ions .  The  fas t e r -  
m o v i n g  f rac t ion ,  which  possessed  a mobi l i ty  s imi lar  to t h a t  o f  
chondro i t in  su l fa te ,  showed the fo l lowing m e a n  values :  to ta l  
hexosamine ,  2 4 % ;  u ron ie  acid, 2 7 % ;  and  su l fa te ,  22%.  All  
the  amino  s u g a r  of  th i s  f r a c t i on  was  f o u n d  to be ga lae tosamine .  
The  ave rage  composi t ion  of  the  s lower-moving f r ac t i o n  was :  
to ta l  hexosamine ,  2 2 % ;  uronic  acid,  2 8 % ;  and  su l fa te ,  16%.  
Ga lac tosamine  cons t i t u t ed  56% a n d  g lucosamine  44% of  the  
h e x o s s m i n e  of  th is  f rac t ion .  No s ign i f i can t  var ia t ion  wi th  age  
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in the  composi t ion  of the  two f r a c t i o n s  was observed  ( K i r k  
et al., ibid., 362).  The  m e t a b o l i s m  of  the acid su l fomucopoly-  
saechar ides  in h u m a n  aor tas  was s tud ied  in vitro b y  m e a n s  of 
S ~ labeled i n o r g a n i c  su l fa te .  S ix teen samples  were i ncuba t ed  
wi th  the  rad io -su l fa te ,  the  mucopo lysacchar ides  were isola ted 
by chemical methods ,  a n d  tile u p t a k e  of  S ~'~ in the  isola ted 
ma te r i a l  was de te rmined .  A decreas ing  up take  with i nc reas ing  
age and  ar ter ioscleros is  was observed (Dyrbye ,  J. Gerontology, 
14, 32) .  D u r i n g  an  eight-week per iod  cockerels were f ed  diets  
enr iched wi th  cholesterol  ( 2 % )  a n d  cot tonseed oil ( 5 % ) .  
Para l l e l  to inc reased  levels of  s e r u m  a n d  liver l ipids and  in 
choles te ro l /phosphol ip id  ra t ios ,  there  was a s igni f icant  increase  
in the  S ~ u p t a k e  by su lpha ted  mucopo lysacehar ides  in ao r t a  
b u t  not  in bones  (Kowalewski ,  Prec. See. Exptl.  Biol. Med., 
101, 536) .  

L ip ids  have  also been impl ica ted  in o ther  diseases.  Se rmn  
gIycoproteins ,  mucopro te ins ,  phosphol ip id ,  total  lipid, totM 
cholesterol,  a n d  l ipopro te ins  were de te rmined  in p a t i e n t s  suf-  
f e r i n g  f ront  cholera an d  in no rma l  subjec ts .  I n  cholera  serum 
glyeoprote ins ,  mucopro te ins ,  phosphol ip ids ,  to ta l  l ipids,  and  
fl- l ipoprotcins were s igni f icant ly  increased,  and  f l- l ipoproteins 
and  to ta l  cholesterol  were d imin ished  ( B a n e r j e e  et al., ibid., 
340).  The isolat ion an d  chemical  p roper t i es  of l ipopolysaceha-  
r ide phosphor ic  acid ester  endotoxin  f rom N. Gonorrhoeae have 
been  described.  The  h igh  toxici ty  a n d  other  proper t ies  of  the  
p r e p a r a t i o n  indica te  t h a t  indotoxic  ac t iv i ty  resides in the  lipo- 
po lysacchar ide  phosphor ic  acid es te r  molecule ( T a u b c r  et al., 
J. Biol. Chem., 234, 139I ) .  F ive  exper imen t s  werc conducted  
to s t u d y  the  effects  of  i nh ib i t i ng  g rowth  of an  i m p l a n t e d  fibro- 
sa rcoma in r a n d o m l y  bred  a n d  inb red  I r i sh  g ray  r a t  by a)  add- 
ing  essential  f a t s  to otherwise ineffect ive diets  and  by b) g iv ing  
in t rape r i tonea l  i n j ec t ions  of  gu inea  p ig  sermn.  S ta t i s t i ca l  an- 
a lys is  revealed t h a t  cot tonseed oil in the  diet,  wi thml t  gu inea  
p ig  sc ram in jec t ions ,  had  s igni f icant  effects in a)  r educ ing  the  
n u m b e r  of  t umor  " t a k e s , "  b) s lowing tmnor  growth,  or 
e) b r i n g i n g  about  regress ions  unless  the tmnor  w:ls too rap id ly  
g rowing  to -dlow sufficient t ime for  the product ion of possible  
immunologic ,  inhib i tory  a g e n t s  Cons ider ing  all expe r imen t s  
together ,  the  resul ts  were s igni f icant  a t  the  1% lewd. (hf inea  
p ig  sermn in.iections g rea t ly  enhanced  the effect of  f a t  in the 
diet, s ta t i s t i ca l ly  s ignif icant  a t  less than  0.0l or less than  0.001 
level, exeel)t in expe r imen t s  in which only one series of  injec- 
t i ens  was given.  Pa t  in the  diet  increased the  ac t iv i ty  of  
guine'~ pig serum in jec t ions  s ignif icant ly .  The  lin:d conelusien 
m u s t  be reached t lmt  essent ia l  f a t t y  .~cids are  m,cessary  for  the  
fu l les t  res is tance  o f  rats to th is  t a m o c  (.|m++es+m ct al., J. AO~t?'., 
67, 469).  

E s t e r s  of  acids  in the  C~, to C,, range ,  f rom five lots  ef  tuber-  
cle bacil lus,  have  been ana lyzed  by use  ef  gas  c h r o m a t o g r a p h y ,  
and  cer ta in  f r ac t i ons  have been sepa ra t ed  a n d  examined .  Three  
lots of  v i rulent  s t r a ins  of  the o r g a n i s m  and two lots  of  an 
av i ru lcn t  s t ra in  were represented.  The  p a t t e r n  of ac ids  in the  
several  lots of  l ipids was f o u n d  to be qui te  s imi lar  qual i ta-  
t ively bu t  not  quan t i t a t ive ly .  There  were p re sen t  each normal  
f a t t y  acid f r o m  (h, to (L,, also a b ranched  isomcr  at each 
molecular  weight  above Ct,; the re fo re  a. total  of  l l  ac ids  was 
detected in th is  na r row molecu la r -weight  range .  A similxr  
p a t t e r n  prel)al)ly cont inues  for  the  much  smal ler  a m o u n t  of 
acids in the C:,, and  C._,~ r ange  ( A g r c  et al., J. Biol. (:hem., ;2;?4, 
2555).  The  f rac t ion  of es ters  p rcv i lms |y  t e rmed  the (!L,-C~, 
f rac t ion ,  t'r(an f o u r  lots of  tuberc le  baeil lus,  has  been examined  
by use  of  gas  phase c h r o m a t o g r a p h y .  In  each, s imi lxr  compo- 
nen t s  were found  x l though  in v a r y i n g  rat ios.  In  :uhli t ion te 
palmitic,  s tear ic ,  and  tubercu los tea r ic  acids, thcre  were also 
p resen t  smal ler  a u n m n t s  of  th ree  other  acids  whose es ters  had 
re tent ion  t imes  between pa lmi t lc  and  ste.~rie, esters .  These 
components are probab ly  a b r a n c h e d  (L~ acid, tile normal  (L~ 
acid, and  a b r a n c h e d  C~ acid. Ozonelysis  of the  ( ~  f rac t ion  
showed t h a t  the  u n s a t u r a t e d  C:,~ acid is eleic acid in each in- 
st 'race, no t  vaecenie acid as f o u n d  in o ther  micr<mrganisms 
(Cason c ta l . ,  ibid., 1401) 

Composition and Characteristics 
COMPREHENSIVE AND ~ENEI~AL TNlPOItMATION. T|le [fnif(H'nI 

Methods  Comnfi t tee  o f  the  Aura r | can  Oil C h e m i s t s '  Soclcty re- 
por ted  the  adop t ion  of new t en t a t i ve  me thods  for  congeal  1)oint, 
viscosi ty of  t r a n s p a r e n t  l iquids by  b u b b l e 4 i m e  method ,  mois- 
tu re  in a lky lbenzene  su l fona t e s  by  K a r l  F i she r  and  dis t i l la t ion 
methods ,  a n d  the  ana lys i s  o f  f a t t y  alkyl  su l fa tes .  I n  addi t ion ,  
nl inor changes  r ecommended  for  a n m n b e r  of  ex i s t ing  me thods  
were descr ibed (Andrews  et al., J. Am.  Oil Chemists'  Soc., 36, 
114, 352) .  The  Br i t i sh  S t a n d a r d s  I n s t i t u t e  (Brit ish Standard 
684, 1958) l i s ted a n u m b e r  of  phys ica l  and  chemical  me thods  
for the analysis of fats and oils. The 1956 and 1957 literature 

on the chemis t ry ,  composition, charac te r i s t ics ,  and  ana lys i s  of  
oils and  f a t s  was  reviewed (Rao,  Lit.  Rev. Oils and Fats, Coun- 
cil of  Scientific and  I n d u s t r i a l  Research ,  New Delhi ,  I nd ia ,  
]958, 1959).  

The effects  of  var ie ty ,  m a t u r i t y ,  and  e n v i r o m n e n t  on the  f a t  
con ten t  and  composi t ion  of  var ious  f a t  sources  were s tudied.  
Composi t ion  and  cha rac te r i s t i c s  of  t ropica l  an ima l  and  vegetable  
f a t s  as inf luenced by  species,  c l imate,  nu t r i t i on ,  or fer t i l iza-  
t ion, etc., were reviewed (Zaheer  and  Achaya ,  Nahrung, 2, 710).  
The seed oils of  Brass|ca ea~npestris, flax, Carthamus tinetorius, 
sunflower,  sesame,  and  soybean  a t  th ree  s t ages  d u r i n g  a 
m o n t h ' s  g rowth  showed an  increase  in oil content ,  decrease in 
f ree  acid, and  increase  in I.  V. (Vidal ,  Rev. Fac. Aaron., La 
Plata, 32, 159).  Fer t i l i ze r  t r e a t m e n t  was  found  to have  no 
effect on oil con ten t  and  iodine va lues  of  l inseed oil ( D a m a t y  
and  Kobb ia ,  Ann. Apr. Sci., 1, 77) .  Oil accumula t ions  in the  
Ba lad i  and  H i n d |  var ie t ies  of  flax seeds were slow and  s imi la r  
( abou t  0 .5% dai ly)  d u r i n g  the  first th ree  weeks a f t e r  f lowering.  
M a x i m u m  a m o u n t s  o f  37.72 and  43.72% were reached a f t e r  48 
and  51 days ,  respectively.  The  iodine value  inc reased  d u r i n g  
the  ent i re  per iod bu t  a t  a lower ra te  t oward  the  end.  The  
g rea t e s t  ra te  of  increase  occurred a f t e r  the  oil con ten t  was  the  
m a x i n m m  value, s u g g e s t i n g  u n s a t u r a t e d  acid f o r m a t i o n  in the  
late period ( t t a s h a d  et al., Ann. Agr. Sci., 1, 37) .  On the  o ther  
hand ,  K a r a t h a  (J. Sci. Ind. Reseaxch 17C, 104) isola ted the  
neu t ra l  oils in l inseed a t  fou r  g e r m i n a t i o n  s t ages  co r r e spond ing  
to 15, 32, 67, and  73% of  tile m a t u r e  oil con ten t  and  f o u n d  the  
respect ive  iodine n u m b e r s  to be ]80, 179, 179, and  173. The  
poppy  seed oil isolated a t  th ree  g e r m i n a t i o n  s t ages  correspond-  
i n g  to 62, 72, and  85% oil had  iodine n u m b e r s  of  62, 72, an d  85, 
respect ively.  This  showed the  absence  of selective mobi l iza t ion  
of  the  more  u n s a t u r a t e d  acids  in  the  g e r m i n a t i n g  seeds. The  
oil con ten t  du r ing  the pod-fil l ing s t age  of  soybeans  was found 
to increase  with t e m p e r a t u r e  (Howell  and  Car t te r ,  A.qron. J., 
50, 664).  The oil f o rma t ion ,  re la t ion e f  c a rbohyd ra t e s  to oil 
t e r m ' i t | o n ,  and  the  effect  of  s to rage  of soybeans  ha s  also been 
inves t iga t ed  (Tremaz i ,  Texas J. Set., l f ,  17).  The effect of  
d i f fe rent  local | t ics  on the  f a t t y  acid composi t ion  and  charac-  
te r i s t ics  of  sunflower ell was s tud ied  ( R a n k e v  and  Popov,  Bul- 
.qar. Ai;ad., Nauk. Izvcst.  Khim. Inst. ,  5, 203).  Shni la r  s tndics  
were made  on the effect of  c l inmtc and  ecological zone on 22 
s t r a in s  of  corn grown in Buenos  Aires  ( lh l rquc te ,  Rcv. Fac 
Cleric. Qui,m. Univ. Navl. La  Plata, 29, 61) .  Those, sami)le~ 
grown nt  the h i g h e s t  (cohles t )  l a t i t ude  h 'ut  h ighe r  con ten t s  ef  
lim>leic and  s a t u r a t e d  acids  and  lower eon ten t s  of  oleie acids.  

The  f ' le tors  a f fec t ing  the  iodine n u m b e r  o f  f a t  f r u m  lnmb 
were. fot tnd to he local t empe ra tu r e  o f  the  t issue,  ra te  o f  f a t  
deposi t ion ,  and  hwel of  f a t n e s s  (Calow, J. A.qr. Sci., 51, 361).  
Thc  f a t  of winter  h e r r i n g  var ies  cons iderab ly  and  d imin i shes  
du r ing  the  cat( 'h ing se'Lson; the  ~lvcrage f igures dcellne f ro m  
12.5 to 9.6% (Flood,  Fiskeridirektorat. Skri f tcr ,  Scr. Telcnol. 
Undcrsk. ,3 Is1, 1). Thl! n, I.V., f ree  fa t t y  aeid, Sal~oniiication 
number ,  nonsaponifiabh~ ma.tter, and  ( l a rdner  color nmnl)er  of  
126 menh: lden and  14 he r r i ng  body  oils and  12 t u n a  and  12 
sa lmon 1)y-llroduct oils collected du r ing  each of two consecut ive  
seasons  were repor ted (S immons ,  Com. Fisheries R<v., 20, No. 
J la,  11.5). The e lmnges  in the  phosphol ipids ,  s terels ,  and  f a t t y  
ac ids  of cod du r ing  s to rage  in ice wcre s tud ied  (Ix~vern ct al., 
J. Sci. Food A.qr., 10, 327).  

The  da t a  on milk and  b u t t e r f a t  a rc  extensive.  The  effect  o f  
the  s t age  of lac ta t ion  and the lipid n a t u r e  of  the  food on the  
composi t ion an<l charaeteristi(~s of  milk f a t  were s tud ied  (Bien-  
fa i t ,  An~. Mgd. Vet. 10I, 45, 102).  The  f a t t y  acid con ten t  of  
cow bui te r  with(mr feed  and  water  supp lcnmnt s  in cool s u m m e r  
weather  and  those with these  supp l emen t s  du r ing  hot  s u m m e r  
weather  were compared  ( I [ aab ,  Schweiz Milchztg., 84, 454).  
The influence of  f a t  and  ca rbohyd ra t e s  of  feeds  on the  q u a n t i t y  
and composi t ion ef  mi lk  f a t  was s tud ied  by K n i g a  (Intern.  
])airy Cong., ]'roe., 15th Congr., 1, 218),  Gcorgea  (Doklady 
Vscseyus. Ken t .  po Moloch. Delu, J958, 162),  "rod W i l t  (Z. 
Teicrcnahr, lO, 375). Others  have  inves t iga t ed  the  effect  of  
m,msom~l var ia t ions  on these  and  also phys ica l  p rope r t i e s  
(Nagae ,  Kenkyuslto Hokoku, 47, 22;  P u r e n a s  and  Griniene,  
Kaw~.o Polilech. Inst .  Darbai, 7, 33) .  The  la t te r  also inc ludes  
the  effects  of  l ac ta t ion  and  the  a n i m a l ' s  age.  Seasona l  vari- 
a.tions in tile solid f a t  con ten t  of  b u t t e r f a t  i nd i ca t ed  laxge 
differences ill t he  con ten t  of h ighe r  me l t i ng  g lyeer ides  (De- 
M a n n  and  Wood, J .  Dairy Research, 26, 17) .  The inf luence of 
var ious  s t ages  of  l ac ta t ion  on the  f a t  con ten t  of  mi lk  o f  I s k a r  
and  Zebu cows was also repor ted  ( Ikonomov,  SborniT~ Naueh. 
Trudone Vet. Inst.  Minist.  Zenedel, 6, 481) ,  (Labouche  an d  
Pey t av in ,  Rev. Elev., I0, 373).  

Signif icant  seasonal  va r i a t ion  in  the  Reieher t -Meiss l  va lue  
and  K i r s c h n e r  va lues  were found  for  ghee p r epa red  f ro m  co w ' s  
milk in d i f ferent  pa r t s  of  I n d i a  ( K e h a r ,  Studies of Fats,  Oils, 
and  Ya~aspatis, 1956, 5).  Values  for  a sample  of buf fa lo  mi lk  
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arc  also given.  The  f a t  con ten t s  of  mi lk  in  the  nor th  of P o l a n d  
(Bud lawsk i  et al., Intern.  Dairy Congr., Prec. 15th Congr., 
London, 1, 232) ,  in  the  N e t h e r l a n d s  (Schiere ,  Offic. Orgaan, 
Koninkl .  Ned. Znivelbond, 50, 601),  a n d  in M a n i t o b a  ( R e i n a r t  
a n d  Nesb i t t ,  Prec. Intern. Dairy Congr., 14th, Rome, 1, 911) 
a re  p resen ted .  

The V i t a m i n  A and  caro tene  con ten t  of  these  samples  f r om 
e ight  breeds  of  cows were f o u n d  to be the  same u n d e r  ident ical  
f eed ing  condi t ions  ( R e i n a r t  a n d  Nesb i t t ,  ibid. ,  13) .  However  
there  were s igni f icant  seasonal  and  breed  va r i a t ions  in the  
V i t a m i n  A a n d  carotene con ten t  of milk f r o m  h [an i toba  cows 
(]{einart  ,~nd Nesbi t t ,  ibid., 934).  The va r ia t ion  between 
breeds  was  inf luenced by  diet.  Other  s[udics  on the  effects  
of  f eeds  on t h e  V i t a m i n  A and  carotene con ten t  of  milk f a t  
d i scussed  (Ezdakova ,  Byall  Nauch. Tekh. Inform.,  l, 48) ,  
(Thompson ,  Intern. Dairy Congr., Prec. 15th Congr., London, 
7, 247) .  I n  a s imi lar  s t u d y  the  seasomd va r i a t ion  of these  
m a t e r i a l s  was  a t t r i b u t e d  to changes  in cow fodder  ( P u r c n o s  
a n d  Griniene,  Kauno Politcch. Inst.  Darbai, 9, 25) .  

ANALYSIS OF FAT SOURCES. A rapid  me thod  for  the  determi-  
n a t i o n  of  f r ee  f a t t y  "lcids a n d  neu t ra l  f a t s  in seeds and  var ious  
foods  was descr ibed (Akiya ,  Shokuryo Kenkyu jo  Kenkyu  
llolcolcu, No. 9, 3).  Perch lorc thy lene ,  CCh and  1,1,14richloro- 
e thane  were compared  to EtfO for  the  d e t e r m i n a t i o n  of crude 
f a t  in feeds  a n d  mea t  p roduc ts .  The  a d v a n t a g e s  of  ch lor ina ted  
so lvents  are  t h a t  they  e x t r a c t  more  completely,  "~re nonflam- 
mable,  • ~nd chemical ly  st 'd)le, do not  require  d r y i n g  of the sam- 
plcs, arc  not  l imi ted  by par t ic le  size, and  :,re cheap (She rman ,  
J. Assoc. Offic. Agr. Ch(~mists, 42, 646).  A rap id  method  for 
the  de te rn f ina t ion  of f a t  in mc~t  p roduc t s  involves homogen iz ing  
the  sample  wi th  g y p s u m  and  t r ieh lorc thyhmc,  fi l tering, and  
d e t e r m i n i n g  the  specific g r a v i t y  on the  cooled sample  (Gipr  
et al., Myarnaye Ind. S. S. R., 29, No. 6, 53) .  A s imi la r  me thod  
for  oil in  seed cake, gr i s t ,  a n d  husks  was p resen ted  (Grynbcr-  
gown, Tluszcze i Srodki Piorace, 2, 240) .  

Modif icat ions  of the  Gerber  tes t  for  bu t tc r f '~ t  and  improve-  
m e n t s  in the  use  of d e t e r g e n t s  of  neu t ra l  or alkal i  r e a g en t s  were 
cr i t ica l ly  reviewed (]~ramer a n d  MacWal t e r ,  J. Soc. Dairy 
Technol., 12, 105).  F a t  vahlcs  for  40 samples  of  lactose were 
h ighes t  by  the  Dcn iges  method ,  lowest by the  Rocse-Gott l ieb 
method,  and  in t e rmed ia t e  by  a modified ( lerber  method.  Only 
the Gcrl)er n, c thod yielded the  exact  pe rcen tage  of  f a t  f rom a 
syn the t i c  p r e p a r a t i o n  ( M a t i n ]  et al., Ind. Leehera, 41, 16, 30) .  
A m e t h o d  u s i n g  a Kohler  volumetr ic  b u t y r o m c t e r  was  de- 
scr ibed for  c ream fa t ,  which gives resul ts  t h a t  compare  closely 
with those  ob ta ined  by the  longer  g rav ime t r i e  m e t h o d  wi th  the  
Roedcr  b u t y r o m e t e r  (Zi ihlsdorf ,  Deut. Milch. Wirtschaft ,  .1.959, 
63) .  Emuls i f ied  f a t  in milk and  da i ry  p roduc t s  can  be demulsi-  
fled and  collected in a m e a s u r a b l e  layer  with the  a id  of  a non- 
ionic su r face-ac t ive  agent ,  po lyoxyethylene  sorb i ta l  mono- 
I :mrate  ( T w c e n ) ,  and  an  an ionic  sur face-ac t ive  agent ,  dioctyl 
N a  p h o s p h a t e  ( T e r g i t o l ) .  The  m e t h o d  m u s t  be s t a n da rd i zed  
fo r  each type  of  p roduc t  t e s t ed  by compar i son  wi th  an  absolu te  
method,  such as the  Roese-Gott l ieb me thod  (Schain ,  U. S. 
2,863,734). A semi-micro Roese Gott l ieb procedure  was used 
for  t h e  f a t  con ten t  in milk,  a n d  the  accuracy  of  the  resu l t s  was  
assessed  f rom recoveries of  f a t .  The  inf luence of v a r y i n g  the  
quan t i t i e s  of  a m m o n i a  a n d  alcohol was s tudied.  The R oese- 
Gott l ieb and  Alla~I,aval m e t h o d s  were compared ,  a n d  the  dif- 
f e rence  be tween  resu l t s  was  shown ( S t i g e n  et el., Prec. Intern. 
Dairy Congr. 14th, Rome, 1956, 3, 580) .  A g rav ime t r i c  m e t h o d  
for  the  f a t  con ten t  of  casein  included a p r e t r e a t m e n t  with alco- 
holic a m m o n i a ,  fol lowed b y  p rec ip i t a t ion  wi th  alcoholic tIC1 
a n d  the  a d d i t i o n  of alcohol in  order  to ob ta in  q u a n t i t a t i ve  
ex t r ac t ion  (Pe te r ,  ibid., 374) .  D a t a  were given,  showing  agree-  
m e n t  be tween  resu l t s  by  the  pho tomet r i c  t es t  a n d  by  the  Ma jon-  
n ier  t e s t  of  f a t  for  ice-cream mix  ( P e t t l n a t t l  a n d  H a u g a a r d ,  
Ice Cream Trade J., 55, 16) .  A n  i m p r o v e m e n t  in  the  accuracy  
o f  the  V a n  Gulik r ap id  m e t h o d  fo r  f a t  in  cheese was  achieved 
by the  use  of a b u t y r o m e t e r  of  new des ign  g r a d u a t e d  f r o m  5% 
to 30% in 0 .5% scale divis ions  ( L u d w i g  a n d  Funke ,  Deut. 
Milch. Wir t schaf t  1959, 62) .  A compar i son  m a d e  a m o n g  the 
Babcock,  Gerber ,  a n d  M o j o n n i e r  m e t h o d s  for  t e s t i n g  f a t  in  
f r e s h  raw milk  and  p rese rved  milk ind ica ted  t h a t  f a t  per-  
cen tages  ob ta ined  by the  Gerber  tes t  were s ign i f ican t ly  h ighe r  
t h a n  the  Babcock  and  M o j o n n i e r  methods .  The  dif ference be- 
tween the  Babcock  and  Mojonn ie r  m e t h o d s  were no t  s igni f icant  
(Lewal len ,  Milk t)roducts J., 49, 14, 28) .  The  m e t h o d s  used  in  
New York  S t a t e  fo r  d e t e r m i n i n g  the  accuracy  of volumetr ic  
g lassware  used  in  d e t e r m i n a t i o n s  of f a t  in milk were descr ibed 
( R o b e r t s o n  et el., J. Milk  and Food Technol., 21, 309).  A 
modif ica t ion  of  Gen t i l i n i ' s  m e t h o d  fo r  b u t t e r f a t  u sed  on 20 
samples  of  mi lk  a v e r a g e d  0.14% h ighe r  t h a n  the  Gerber  m e t h o d  
( I annucc i ,  Acta  Med. Yet., 1, 263) .  

A rap id ,  modif ied  Babcock  me thod  (de ta i l s  g iven)  was  
a d o p t e d  fo r  f a t  in  c a n n e d  fish (Risley,  J. Assoc. Offic. Agr. 

Chemists, 42, 261) .  F a t  in  fish mea l  was  de t e rmined  b y  ref rac-  
t ome t ry  of  a s ingle  ex t rac t  wi th  1-chloronaphthalene.  The re- 
sul ts  agree  well wi th  f a t  de t e rmina t ion  by  the  solvent- 
ex t rac t ion  me thod  (Tre iber ,  Fette,  Seifen, und Anstrichmittel ,  
60, 488) .  

I n  de t e rmin ing  the  f a t  in soybean,  sunflower,  flax seeds, and  
oil cakes wi th  var ious  solvents,  the  use  of d ie thyl  e the r  gave  
resul ts  which were 0 .19-0 .86% h igher  t h a n  wi th  pe t ro leum 
e ther  (Rzhekh in  and  P o g o n k i n a ,  Trudy Vsesoyuz. Nauch. Issle- 
dovatel. Inst.  Zhirov, 1954, 73) .  On app ly ing  the  m e t h o d  of 
van  de K a m e r  to the  de t e rmina t i on  of f a t  in  wet  l iver t issue,  a 
be t ter  recovery was  obta ined  i f  34 ce. 10% t{C1 were added  to 
50 cc. saponif ied ma te r i a l  for  i ts  hydro lys i s  ( M a t s u s h i t a ,  Naika 
ttoIcun 3, 516) .  S w a h n ' s  t r io le in  tes t  was  examined  a n d  fo u n d  
unsu i t ab le  fo r  the  accura te  de t e rmina t ion  of the  l ipid content  
of  se rum (Woller ,  Kiln  Wochscbr., 36, 563).  

A me thod  was descr ibed for  de t e rmin ing  the  oil con ten t  of  
cereal ad junc t s .  The  procedure  is  based  on a co lumn ex t rac t ion  
with pe t ro leum e ther  (Wes t  and  L a u t e n b a c h ,  Prec. Am. Soc. 
Brewing Chemists, 1957, 56) .  F a t  in rice meal  was  de te rmined  
by ex t rac t ion  wi th  CCh in a Soxhlet  a p p a r a t u s  (Luykx ,  Intern. 
Tijdschr. Brouw. en Mout., 17, 222).  

E x t r a c t e d  p l a n t  ba lances  show 0.44-0 .72% more  oil th ;m 
ana ly t ica l  resu l t s  on the  or ig ina l  soybeans .  This  is a t t r i b u t e d  
to decomposi t ion  of l ipoprote ins  and  s u g a r  l ipids which release 
phospholip~ds in to  oil and  s o N e n t  d u r i n g  p l a n t  p rocess ing  l int  
not  by  ana ly t ica l  Soxhlct  ex t rac t ion  in the  l abora to ry  (Sem~¢- 
nov, Trudy Vsesoyuz. Nauch-Issledovatel. Inst .  Zhirov, 195$, 
No. 15, 94) .  A rap id  e s t ima t ion  of  the  oil con ten t  of  sunflower 
seeds consis ts  of  p lac ing  a g iven  n u m b e r  of  seeds between 
layers  of  filter paper ,  p r e s s ing  in a l abora to ry  hyd rau l i c  press,  
and  m e a s u r i n g  the  we igh t  of  oil abso rbed  by the  filter paper .  
The  oil values  were a p p r o x i m a t e l y  73% of those ob ta ined  by 
the  s t a n d a r d  Soxhle t  p rocedure  (Sher fe l t  and  P u t t ,  Can. J. 
Plant Sci., 88, 419) .  

GI{ADING AND VITAMIN TESTS. A compar i son  was m ad e  of 
the  specificity of  me thods  for  de t e rmina t i on  of V i t a m i n  E by 
F a r t e r  and  Meyer  ( I ) ,  E m m e r i e  and  Engc l  ( I l l ,  N a i r  and  
M a g a s  ( I I I ) ,  and  Stil ler ( I V ) .  Accord ing  to the  decreas ing  
specificity, the  me thods  were a r r a n g e d  in the  fo l lowing order,  
I >  I I I >  I V >  I I .  The sens i t iv i ty  of  these  me thods  decreased 
in the  fo l lowing order,  I I I >  I I >  I V >  I (Vcnd t  and  I)rokowb 
Vitaminy,  Al~ad Navk  Ukr. S. S. R. Inst .  Biokhim, .~, 75) .  A 
method  for  de t e rmina t ion  of V i t a m i n  E in blood se rmn w:ls 
descr ibed ( E p e l ' b a u m  and  Lushchevskaya ,  ibid., 95) .  

A col laborat ive  s t u d y  of " W o e l m "  A1,_,O.~ resul ted  in i ts  
acceptance  as an  opt ional  abso rben t  in the  official me thod  for 
V i t a m i n  A in mixed  feeds  (Pa r r i sh ,  J. Assoc. O~c. Agr. 
Chemists, ~2, 520).  Other  l i t e r a tu re  which deals  wi th  v i t amin  
t e s t i ng  can be f o u n d  in the  Ana ly s i s  of  Composi t ion  sect ion 
below. 

A color]meter  wi th  two filters, h a v i n g  t r a n s m i t t a n c e  be tween 
400 and  700 mtt, was  used to measu re  the  color of  olive oil. The 
two-filter sy s t em charac te r ized  the  oils as well as the  complete  
abso rp t ion  s p e c t r u m  de t e rmined  wi th  a spec t rophotomete r .  
Other  color s t a n d a r d  me thods  were d iscussed (Brobol la  y 
Alealh  et al., Grasas y Aceites, 9, 302).  A F-6 Moskip  photo- 
color]meter was r ecommended  for  de t e rmin ing  the  color of  cot- 
tonseed  oil. Compara t ive  da t a  and  m e a n s  of  ca lcu la t ing  adus t -  
m e n t  f o r  o b t a i n i n g  comparab le  resu l t s  a re  g iven  for  the  method ,  
the  Lov ibond -Wesson  T in tomete r ,  and  the  R u s s i a n  ¥ .N . I . I .S . t { .  
color imeter  ( K h a l i m o v a  a n d  M a r k m a n ,  Izvest. Akad.  Nau~; 
Uzbe]c, S. S. R., Set. Kh im  Nauk.,  1957, No. 2, 77). The ul t ra-  
violet spec t ra  of  the  nonsaponi f iab le  f r ac t i ons  of  la rd  a n d  tal- 
low of  s a t i s f a c t o r y  qual i ty  were f o u n d  to be essent ia l ly  ident i-  
cal while those of  spoiled, deodorized,  and  bleached lard  showed 
m a x i m a  a t  230 and  270 m~. Th i s  ind ica tes  t h a t  spoi lage  b r i n g s  
about  s t r u c t u r a l  changes  in  the  unsaponi f iab le  f r~c t ion  (Grau  
and  Mirna ,  Fette ,  Seifen, and Anstrichmittel ,  60, 553) .  The  
procedure  of K a u f m a n  et el., for  u l t rav io le t  spec t rophotometx ic  
ana lys i s  of  l a rd  t r ea t ed  wi th  b leach ing  ea r th  was  s tud ied  in 
detail .  Sugges t i ons  were nmde  for  improv ing  sens i t iv i ty  (Grau  
and  Mirna ,  Fleischwirtschaft ,  11, 23) .  The  inf luence of  var ious  
b leach ing  ea r th s  and  t e m p e r a t u r e  on the  spec t rophotomet r ic  
t echnique  for  g r a d i n g  color in  ta l low and  lard  were repor ted  
(Tr iz i s  and  Uzzan,  Rev. Franc. Corps Gras, 5, 499).  Ana ly t i ca l  
p rocedures  for  d e t e r m i n i n g  g lycer lde  losses in  a lkal i  ref ining 
were d iscussed  (Danowski ,  Tluszcze i Srodki Piorace, Z, 285) .  

ANALYSIS OF CHEZ~[ICAL PROPERTIES. Schowell (J. Am.  Oil 
Chemists '  See., 36, 363) p roposed  t ha t  the  iodine n u m b er ,  
saponif ica t ion number ,  acid number ,  hydroxyl  number ,  acetyl  
number ,  peroxide  number ,  ea rbonyl  oxygen,  and  oxi rane  oxygen  
be repor ted  in  bas ic  uni t s ,  moles  and  g rams .  E q u a t i o n s  for  
ob t a in ing  and  ca lcu la t ing  these  specific n u m b e r s  a re  p resen ted .  
Molehanov  (Trudy Krasnodor. Inst .  Pishchevol Prom., 1955, 
109) p resen ted  f o r m u l a s  fo r  the  re la t ion  of the  neu t r a l i za t i on  
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n u m b e r  of  f a t t y  ac ids  wi th  molecular  a n d  we igh t  p a r t s  and 
also wi th  theore t ica l  saponif ica ted  n u m b e r s  of  m i x tu r e s  of  
roche-,  di-, a n d  t r ig lycer ides .  

The  a p p a r a t u s  a n d  me thod  for  d e t e r m i n i n g  the  acid n u m b e r  
of  vege tab le  oils by  po ten t iomet r i c  t i t r a t i o n  were descr ibed 
(Akimov,  Izvest. Fysshik, h Ucheb. Zaveden~, Pishchevaya 
Tekhnol., 1958, 162).  This  me thod  was r e c o m m e n d e d  for  dark-  
colored oils. 

The  h a l o g e n a t e d  f a t t y  acids  fo rmed  in the  iodine n u m b e r  
d e t e r m i n a t i o n  on oleic, linoleic, a n d  ricinoleic acids  were 
ident i t f ied  (Awe a n d  Grote, Fette, Seifen, und Anstrichmittel, 
61, 1).  The  effect of  cer ta in  var iab les  on the  de t e rmina t ion  of  
iodine va lues  of  waxes  was s tud ied  (Wal le r  and  F u s s e n e g g e r ,  
Trans. Kentucky Aead. Sci., 19, 6) .  The  q u a n t i t a t i v e  a spec t s  
of  the  iodine n u m b e r  by  the  add i t ion  of  H g  ( I I )  ace ta te  were 
also inves t iga t ed  (Awe a n d  Grote, Fette, Seifen, und Anstrich- 
mittel, 59, 733).  A me t h o d  for  d e t e r m i n i n g  the  iodine value  of 
f a t s  in aqueous  m e d i u m  wi thou t  emulsif iers  was descr ibed 
( S u p r u m ,  Aptechnoe Delo, 7, 58) .  Th i s  ana lys i s  was also ex- 
t ended  to oil in emuls ions  (Gengr inovich ,  Med. Prom. S.S.S.R., 
12, 38). 

A simplif ied m e t h o d  for  the  acetyl  va lue  was  based  on the  
de tec t ion  of  excess Ac~O as A c O H  a f t e r  ace ty l a t ion  ( H i r a y a m a  
a n d  I n o m a t a ,  Nippon Daigaku Yalcuyaku Kenkyu Hokotcu 2, 
29) .  K a r t h a  (J. Sei. and Ind. Research, JSB, 217) developed an 
ace ty l  va lue  m e t h o d  for  deeply colored f a t s  b y  ex t r ac t i ng  the  
hydro lyzed  acetic acid before  t i t r a t i o n  wi th  alkali .  I n c r e a s i n g  
t e m p e r a t u r e  of aec ty la t ion  f r o m  105 to 130 150°C. was  found  
to s h o r t e n  the  t ime  of the  hydroxyl  n u m b e r  de t e rmina t ion  f r o m  
60 to 10 min .  wi thou t  a f fec t ing  the  accu racy  (Vasi lescu,  Fette, 
Seifen, und Anstrichmittel, 60, 541).  A new me thod  of  deter- 
m i n i n g  hydroxyl  n u m b e r s  by  n e a r - i n f r a r e d  abso rp t ion  ana lys i s  
in the  reg ion  f r o m  2.0 to 3.2 tt was  descr ibed ( t I i l ton ,  Anal. 
Chem., 31, 1610).  A sav ings  of 2.4 hrs .  per  dupl ica te  determi-  
n a t i o n  was claimed, and  an  ave rage  di f ference of less t h a n  
1.0% re la t ive  was found .  

The  s~,ponification nmthod  was improved  by  the  use of ion 
exchange  to ob ta in  the  f ree  ac ids  which were t i t r a t e d  potent io-  
met r ica l ly  (Swann ,  Anal. Chem., 30, ]830) .  A micro-method  for  
the  saponif ica t ion  n u m b e r  was descr ihed (Lee,  J. Assoc. Off. 
Agr. Ch~mists, 4l, 899).  The saponif icat ion velocity of  Chry- 
sal is  oil was i nves t i ga t ed  and  f o u n d  to be influenced by  the  
solvent  for  K O H ,  decr¢msing with the  carbon  n u m b e r  of  the  
alcohol ( K a t s u y a ,  Kagoshi,,ta Daigakar Nogak'ubu Gakiyuls,tt 
Ho~ol~u, No. 7, 1958, 156).  

ANALYSIS 0F PHYSICAL ])ROI'EKTIES. Tl lo  phys ica l  chemical  
m e t h o d s  of ana lys i s  of  f ' t t t y  ma te r i a l s  a n d  thei r  derivatiw~s 
was reviewed by  Wolff  (Inds. Aliment ct Agr., 75, 639).  Woer-  
fel  a n d  ]~atcs d iscussed the  use  of d i l a tome t ry  and  rheology of 
f a t s  in the, f o r m u l a t i on  and  t e s t i ng  ef  s h o r t e n i n g s  ( F e e d  Tech.,  
12, 674).  A s y m p o s i u m  on the rhee logy  of f a t s  was p re sen t ed  
in the  J o u r n a l  of  J a p a n  Oil C h e m i s t s '  Society  ( l ( u w a t a ,  Yu~;a- 
gaku, 7, 455).  

The  m(,:~surement of  har(Im~ss of fats r(,ceived (,o,~sid(~rable 
a t t en t ion .  A f o r m u l a  for  the  yield vMae w:~s developed for  
eerie  pen (~ t ro lne t e r  nleas[ll 'ellll~lltS "lnd fo l ln ( l  to  al)l)ly for  con(Is 
with  ang les  15-90 ° over a wide harihu~ss r ange  ( l I a i g h t o n ,  
J. Am. Oil Chemists' See., 36, 345).  A mo(liiied Brinel l  tes t  
for  h a r d n e s s  was developed and  .~pplied to w~rious f a t s  ( F e u g c  
and  Guice, J. Am. Oil Chemists' See., 36, 531) .  H a r d n e s s  was 
f o u n d  to increase  as  the  c o n l l ) o n e n t s  o f  % f a t  were conver ted to 
h i g h e r  me l t i ng  po lymorphs  ; ,M to decrease as the  c rys ta l  size 
increased .  The ex ten t  of  h a r d . e s s  increase  of b u t t e r  du r ing  
s to rage  was shown to bc directly dependen t  on the  in i t ia l  lmrd- 
ness  ( D e M a n  and  Wood,  J. Dairy Sci., 42, 56) .  Other  f ac to r s  
i m p o r t a n t  to the  h a r d n e s s  of  b u t t e r  wcrc also discussed.  

A simplif ied me thod  for  the  d e t e r m i n a t i o n  of the  s o f t e n i n g  
po in t  of  b u t t c r f a t  ut i l ized the  t e m p e r a t u r e  a t  which a s t a n d a r d  
ba l l -bear ing  has  fa l l en  ha l f -way  t h r o u g h  the  f 'Jt (Dixon,  Aus- 
tralian J. Dairy Technol., 14, 22) .  A s t u d y  was made  of  the  
effect  of  var ious  me thods  of p r e t r e a t m e n t  on the  m e l t i ng  po in t  
of  cocoa bu t t e r  (Rei th ,  Rcv. Int~-rn. Choeolat., 13, 466) .  The 
f o u r  t e m p e r a t u r e s  a t  wMch a n  oil becomes cloudy, immobile ,  
fluid, a n d  clear were used  to iden t i fy  var ious  oils ( M a r t i nengh i ,  
Olearia, 12, 97) .  

Di l a tomet r i c  curves  fo r  h y d r o g e n a t e d  whale a n d  vege tab le  
oils, mi lk  f a t ,  coconut  oil, hee l  tMIow, a n d  milk m a r g a r i n e  were 
ob ta ined  a n d  thei r  app l ica t ion  to technica l  control  d i scussed  
( G r a u e r m a n  et al., Maslobo~no-Zhirovaya Prom., 24, 10).  The  
use  of  low-resolut ion nuclear  m a g n e t i c  resonance  was f o u n d  to 
provide  a new m e t h o d  fo r  de t e rmin ing  the  l iquid-solid con ten t  
of  f a t s  ( C h a p m a n  et al., Nature, 783, 44) .  A d v a n t a g e s  are  
t h a t  f a t s  can be examined  wi thout  a l t e r ing  crys ta l  s t ruc tu re  
a n d  resu l t s  a re  independent ,  of  the  composi t ion  of  the  f a t  and  
of  the  po lymorphic  f o r m  of  the  solids. The  influence of  the  
t e m p e r a t u r e  t r e a t m e n t  a n d  season on the  d i l a tomet r l c  behav ior  

of  b u t t e r f a t  was  i nves t i ga t ed  (DelV[an and  Wood,  J. Dairy 
Research, 26, 17) .  The  re la t ionsh ip  be tween  the  solid f a t  con- 
t en t  of  chocolate coa t ing  and  i t s  v iscos i ty  was  es tab l i shed  
(Duck,  Mfg. Confectioner, 38, 9) .  This  was  used  to m easu re  
the  solid f a t  in  the  coa t ing  d u r i n g  t emper ing .  

The solubi l i t ies  of  severa l  f a t t y  ac ids  and  the i r  me t h y l  es ters  
in SO2 have  been de t e rmined  as  a f u n c t i o n  o f  t e m p e r a t u r e  
(Schlenk and  Ener ,  J. Am. Oil Chemists' See., 36, 145) .  

The  effect  of  the  po lymorph ic  h i s to ry  on the  r e f r ac t i v e  index  
was  fe l t  to inva l ida te  the  use  of 40 ° m e a s u r e m e n t s  corrected to 
25 ° f o r  cocoa b u t t e r  (Sachsse  and  Sachsse,  ~'ette, Seifen, und 
Anstrichmittel, 59, 1063).  The app l ica t ion  of  r e f r a c t o m e t r y  
in s t u d y i n g  changes  d u r i n g  the  h a r d e n i n g  of  lard ,  cot tonseed,  
a n d  pa lm oil and  i ts  re la t ionsh ip  to the  cha rac t e r  o f  b u t t e r  and  
m a r g a r i n e  was d iscussed  ( K a u f m a n n  and  Theieme,  ibid., 832).  
Mel t ing-po in t  curves  a n d  x - ray  e x a m i n a t i o n  of  m i x t u r e s  of  
f a t t y  ac ids  were de te rmined  and  used  to show molecu la r  aggre -  
ga t ions  be tween  the  f a t t y  acids,  phospha t ides ,  and  cholesterol  
(Derv ich ian ,  Olii Minerali, Grassi e Saponi, Colori e Vernici, 
35, 229).  The molecular  i n t e rac t ion  in mixed  mono laye r s  of  
f a t t y  ac ids  were s tud ied  ( D u r h a m ,  J. Applied Chem., 3, 724) .  
These  in te rmoleeu la r  fo rces  were re la ted  to the  excess thermo-  
dynamic  p roper t i e s  of  the  sy s t em (Goodrich,  Prec. Intern. 
Congr. Surface Activity, 2nd, London, 1957, 1, 85) .  The  s truc-  
ture  of  f a t t y  acid mono laye r s  was  s tud ied  by  film b a l an ce  an d  
electron microscope techniques  and  a m e c h a n i s m  for  collapse 
pos tu l a t ed  (Ries  and  Kimbal l ,  ibid., 75) .  

Newer  i n s t r u m e n t a t i o n  techniques  for  s t u d y i n g  f a t s  include 
the  use  of the  dielectric and  r e f r ac todens ime t r i c  behavior  to 
de te rmine  the  s t a t e  of  ox ida t ion  (Ludde ,  Fette, Seifen, und 
Anstrichmittel, 61, 1157) and  the  app l i ca t ion  of  nuc lear  mag-  
net ic  resonance  spec t ra  to s t r uc tu r a l  s tudies  of  f a t t y  acids,  
the i r  es ters  and  glycer ides  ( H o p k i n s  and  Be rns t e in ,  Can. J. 
Phys., 37, 775). 

COMPOSITION ANALYSIS. The  l i t e ra tu re  concerned  wi th  
• nmly t i cM me thods  for  d e t e r m i n i n g  the  compos i t ion  of  f a t s  arc  
divided below into three  m a i n  ca tegor ies :  f a t t y  acid eompoM- 
tion, g lycer ide  composi t ion,  and  lipid composi t ion .  General  
revh~w ar t ic les  on the  sub jec t  were the  app l i ca t ion  of spectre-  
p h o t o m e t r y  in the  s t udy  of  vegetable  oils (Minut i l l i ,  Rass, 
Chim. 10, No. 3, 2) ,  the  appl ic ' t t ion of infr:~red spec t roscopy  to 
f a t s  ( K a u f m a n n  et al., Fette, Seifen, und Anstrichmittel, 6I, 
547), the  ident i f ica t ion  of  f a t t y  acids  hy  f u n c t i o n a l  deriva- 
t ives (Lefo r t ,  Oleagincux, 12, 685),  the  s e p a r a t i o n  of  f a t t y  
ac ids  (Holm;m,  Experientia, 14, 121),  and  the  de t e rm i n a t i o n  
of  f a t t y  acid compos i t ion  by gas  c h r o m a t o g r a p h y  a n d  u l t ra-  
violet spec t rophotonmtr ic  me thods  (MMin, Soap, Perfumery, 
and Cosmetics, 32, 597).  

Fatty Acid Composition. A few ar t ic les  dea l t  specifically 
wi th  the de t e rmina t i on  of  the  w)latilc f a t t y  ac ids  p r e sen t  in  
f a t s .  A gas- l iquid  ch romatogr ' , ph ic  method  for  volat i le  f a t t y  
acids  in milk was  descr ibed ( H a n k h , s o n  ct el., J. Dairy Sci., 
45, 3502).  ] )u t a  were p rcsen ted  to show the behav ior  on s t e am  
dis t i l la t ion of  a m ix tu r e  of  norm' t [  s a t u r a t e d  f a t t y  ac ids  f r o m  
(], to C1,, (Ween ink ,  New Z,:aland J. Sci., 5, 18) .  The  volatil i-  
t ics of  the  C~-C~,, acids  were cons iderab ly  reduced  by  the  
presence of h ighe r  M. W. acids. A s tudy  was  mad e  of  the  
f a t t y  acid composi t ion  of the Reichcr t -Meiss l  and  Po lenske  
f r ac t i ons  of  b u t t e r f a t  and  i ts  a d m i x t u r e s  wi th  o ther  f a t s  (Sen- 
gup ta ,  Univ. Microfilms, L. C. Card No. Mic 59-i38).  A method  
for  the  de t e rmina t ion  of  v()iatile f a t t y  ac ids  in bovine  blood by  
isotope d i lu t ion  was descr ibed i t [ c i t e r  ct al., J. Dairy Sci., 42, 
358).  

A rap id  enzymat i c  me thod  was dew, loped for  d e t e r m i n i n g  
p o l y u n s a t u r a t e d  f a t t y  ac ids  by us ing  l ipoxidase.  Th e  enzyme 
produces  the  c o n j u g a t e d  diene hydroperox ide  which  is  m e a s u r e d  
a t  234 m~  (MacGec,  Anal. Chem., 3~, 298).  I n  the  spectre-  
pho tomet r i c  determin-~tion of p o l y u n s a t u r a t e d  f a t t y  acids  in  
but ter ,  h i ghe r  abso rp t ion  values  of  hur te r  t r ig lycer ides ,  u s i n g  
21% KOI I  r a t he r  than  7 - 1 0 %  KOl l ,  were f o u n d  ( M a t t s s o n  and  
Swar t l ing ,  Milk Dairy Research Rept. 55, 8).  I n c r e a s i n g  the  
concen t ra t ion  of the  K O H  used for  i somer lza t ion  was  f o u n d  to 
make  the  micro-a lkal ine  i somer iza t ion  technique  for  u n s a t u -  
r a t ed  f a t t y  ac ids  more  sensi t ive  (Michaels ,  Am. J. Clin. Nutri- 
tion, 6, 593).  For  accura te  resu l t s  by a lka l i - i somer iza t ion  i t  
was f o u n d  necessa ry  to es tab l i sh  special  c o n s t a n t s  of  the  vari-  
ous p o l y u n s a t u r a t e d  f a t t y  ac ids  by alkal i  i somer i z ing  u n d e r  the  
condi t ions  t h a t  will be used  in ana lys i s  m e a s u r e m e n t  of  u l t ra-  
violet abso rp t ion  a t  var ious  wave leng ths ,  t h e n  es tab l i sh  con- 
s t an t s  which  m a y  be used in ca lcu la t ing  the  or ig ina l  composi-  
t ion  of alkal i  i somerized mix tu r e s  of  p o l y u n s a t u r a t e d  f a t t y  
ac ids  ( L u n d b e r g ,  ibid., 592).  The effects of  i smner i z ing  m e t h y l  
l inolenate  in an  a lka l ine  glycol solut ion for  7 hrs .  a t  200°0.  
were s tud ied  (Seholfield and  Cowan, J. Am. Oil Chemists' See., 
36, 631).  Ex tens ive  po lymer iza t ion  was f o u n d ;  the  charac te r i s -  
t ics of  o ther  f r a c t i ons  were discussed.  
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Detailed methods were given, and comparisons made between 
micro- aud macro-methods of determining fa t ty  acids in plasma 
:rod lipid components of tissues by ultraviolet spectroscopy 
(l~cimenschneider et al., Am. J. Clin Nutrition, 6, 587) and 
(Leupold and :Eberhagen, Klin. Wochsehr., 36, 484). The de- 
tection and measurement of eis-unsaturation in fa t ty  acids by 
near-infrared spectroscopy (at  2.14, 2.15 ~) was the subject 
of two ~rticles (Holman e ta l . ,  Arch. Biochem. Biophys., 80, 
72) ~n,d (Fenton and Crisler, J. Am. Oil Chemists' See., 36, 
620). Methods for the determination of trans-unsaturation by 
spectrophotometrie measurements in the infrared were also 
discussed (Callen and Pace, Anal. Chem., 30, 2066 ; Miller, ibid., 
1884). Polyene fat ty acids were separated from saturated and 
weakly unsaturated fa t ty  acids in blood serum by urea frac- 
tionation (l~eupold and Eberhagen, Fette, Scifen, und An- 
striehmittel, 60, 809). The influence of varying amounts of 
urea and solvent (EtOH) on the fractionation of cottonseed-oil 
fa t ty  acids was studied (Kats  and Uarkman, Doklady Akad. 
Nauk. Uzbek. S.S.R., 1957, No. g, 45). The efficiency of urea 
fr;~etionation C:ttl [)e i n l p r o v e d  by use of an homogeneous 
system or lowering the interaction by csterification of the fa t ty  
acids (Sakurt~i, Kogyo Kagaku Zusshi, 60, 506). The effects of 
urea concentration, crystallization tinm and tmnperature on the 
fra~'.tionation of a fa t ty  acids mixture aud yields of fractions 
from cottonseed seapstock were discussed (Markm'm and Kats,  
Masloboino-Zhirovaya Prom. 24, 12). A potentionletric method 
w:ls proposed for determination of high M.W. fa t ty  acids by 
t i t rat ing with alcohol KOH, followed by 0.10 N. Ag N(h (Sass, 
Forte, Seifen, und Anstriehmittel, 61, 93). Linoleic and lino- 
leic acids were determined by means of the different solubilities 
of their Br addition products (Franzkc and Ittrich, Fette, 
Seifen, und Anstrichmittel, 59, 740). In the determination of 
isoleic acids in hydrogenated fats  the Pb salts method gave 
results that  were 1-9Vv lower than those of the spectral method 
(Pokorhy and Kakhc, Prumysl Potvavin, 10, 19). The detec- 
tion of araehic acid in edible oil by means of l)artition chroma- 
tography on filter paper was described (Briski a1~d Brodaree, 
Kern. i ind., 7, 1). This and other high-molecular weight acids 
can be spotted on the dried chronmtograms in the form of their 
green-colored Cu salts. The relative evaporation, equilibration 
curves, number of tr:~ys, and reflux ratio for tlm separation of 
fa t ty  acids by fractional distillation were determined (Per6di, 
Elelmezesi 1par, 11, 189). 

A simplilied ]~amscy-Patterson partition chromatographic 
method was described for use on short chain fa t ty  acids (Kemp 
and ]tetrick, J. Dairy Sci., 4.l, 1494). Resin colmnn chroma- 
tography was employed for the separative determination of 
fa t ty  acids (Seki, J. Bioehem. (Tokyo), 45, 855). Normal C~, 
(L~, C~7, and C~ carboxylic acids in menhaden oil were de- 
termincd by using paper chromatography in an acetic acid/  
peracetic acid system with silicone-treated paper (Schlenk, 
Experientia, 15, 387). Several reversed-phase paper chromato- 
graphic systems for separation of fa t ty  acids were described, 
and the relationship between structure and R~ was determined 
for more than 40 pure fa t ty  acids (Ballance and Crombie, 
Biochem. J., 69, 632). Combination of two temperatures in 2- 
dimensional ascending paper chromatography impregnated with 
paraffin and paraffin oil was used to separate fa t ty  acids con- 
raining more than 24 C atoms (Fiker and Hhjek, Chem. Listy, 
5Z, 549). The method and results of separation of higher fa t ty  
acids by paper chromatography by using continuous change of 
mobile phase was also described (Pale et al., Chem. Zvesti, 12, 
525). A combination of paper-chromatographic and polaro- 
graphic methods for the separation and determination of fa t ty  
acids was described (Kaufmann and Deshpande, Fette, Seifen, 
and Anstrichmittel, 60, 537). Paper  chromatography of the 
thiocyanogen derivatives of fa t ty  acids was recommended be- 
cause their R~ values were greater than the free acids or their 
bromo-derivatives (Kaufmann and Arens, ibid., 803) Fat ty  
acids separated by paper chromatography were separately 
identified as Cu and Hg soaps and as Hg additional compounds 
of the unsaturated acids by determining the areas colored by 
HgS and Cu (OAc)2, respectively (Kaufman and Schnurbusch, 
ibid., 1046). The detection of fa t ty  acids on paper chromate- 
grams by means of ninhydrin was also described (Burness and 
King, Biochem. J., 68, 32). In  the analysis of fa t ty  acids in 
natural fats  by paper chromatography it was found best to 
use the nlethod of 2,4-dinitrophenylhydrazide formation and re- 
versed-phase chromatography of hydroxamic acids for higher 
saturated fa t ty  acids and the ordinary hydroxamie acid method 
for volatile fa t ty  acids (Nods e ta l . ,  Nippon Nogei-Kagaku 
Kaishi, 30, 106). Inversed radial paper chromatography was 
used to determine the fa t ty  acids of lard, hydrogenated lard, 
palm oil, coconut oil, and hydrogenated coconut oil (Sulser, 
Mitt. Gebiete Lebensm. und Hyy.,  49, 264). Polyunsaturated 
fa t ty  acids were determined quantitatively by photometric 
evaluation of the paper chromatograms on which the fa t ty  acids 

have been analyzed (Miyakawa, Forte, Seifen, und Anstrich- 
mittel, 6"1, 850). The possible sources of error in this method 
were discussed, and methods were suggested to avoid them 
(Seher, ibid., 55). The paper chromatographic separation o f  
]inoleic, oleic, stearic, and pahnitic acids was investigated with 
four types of paper, 13 solvent combinations, and two develop- 
ing reagents (Mirzakarimov and Yakuloov, Doklady Akad Nauk 
Uzbe~;. S.S.R., 1958, No. 3, 29). For their separation and 
identification the mixed fa t ty  acids of dehydrated castor oil 
were acetylated, reacted with maleic anhydride, and subse- 
quently hydrogenated and subjected to paper chromatographic 
analysis (Chowdhury, Forte, Seifen, and Anstrichmittel, 61, 
924). A preliminary fractionation of fa t ty  acids by molecular 
distillation was found to aid subsequent polarographic paper 
chromatographic analysis (Niewiandomski e ta l . ,  ibid., 897). 
Ozonolysis and chromatographic procedures were examined for 
determining the position of double bonds in olefinic acids (Ben- 
ton et al., J. Am. Oil Chemists' See., 36, 457). Ozonolysis was 
found to be seriously limited because of the secondary reactions 
undergone by the ozonide. 

The interest in gas chromatography for separating fa t ty  acid 
mixtures continued. Two bibliographies on tile subject were 
compiled for those articles appearing before 1958 (Zahn and 
Langer, Bureau of Mines Circ. 7856, reprinted by Fisher Scien- 
tific Company, ]959), and during 1958 (Fisher Scientific Com- 
pany, The Laboratory, 27, 5). A separate bibliography on the 
gas chromatography of fat ty acids was also published (ibid.). 
An inexpensive and simple apparatus which permits automatic 
analysis of 7-quantities of long-chain fa t ty  acids was described 
(James, Am. J. Clin Nutrition, 6, 595). Columns prepared with 
diethylene glycol succinate and adipate were placed in series 
with separate detectors. The suceinate column separated stearic 
and oleic acid esters: the adipate separated linoleic and arach- 
idle acid esters (Craig and Murty, Can. J. Chem., 36, 1297). 
The even-numbered free fa t ty  acids C~e to C~ and their methyl 
esters were determined in menhaden oil and in Ximenia caffra 
oil (Beerthuis etal . ,  Ann. N. Y. Aead. Sci., 7Z, 616). I t  was 
shown that  methyl esters of highly unsaturated long-chain fa t ty  
acids are not significantly altered in chemical structure during 
gas liquid chromatography with the stationary phase Apeizon 
M at 197 ° (Stoffel etal. ,  Prec. Soc. Exptl. Biol. Med., 99, 238). 
By collecting fractions from the gas chromatography columns 
and identifying their components by mass spectrometry, com- 
plex mixtures of fa t ty  acids present in butter and margarine 
were analyzed (I-Iallgren et al., Acta Chem. Scand., 12, 1351). 
The lower fa t ty  acids (C~-C5) were separated on diactyl seba- 
cute containing 15% sebacic acid (Raupp, Angew. Chem., 71, 
284). Pat ty  acids from eight to 24 carbons in length were 
separated quantitatively (Jart ,  Forte, Seifen, ~end Anstrich- 
mittel, 61, 541). The fa t ty  acid composition of a number of 
vegetable oils and of two synthetic mixtures of methyl esters 
were compared by gas-liquid chromatography and by standard 
methods (Craig and Murty, J. Am. Oil Chemists' Soc., 36, 549). 
Standard methods gave lower values for linolenic acid than did 
G.L.P.C. A technique was devised for the quantitative forma- 
tion of methyl esters of long-chain fa t ty  acids (Stoeffel e t a l . ,  
Anal. Chem., 31, 307). The esters were separated in pure form 
by sublimation. Alteration of the chemical composition of the 
stationary liquid as a method of facili tating the analysis of 
higher fa t ty  acid esters was studied (Lipsky e ta l . ,  Biochem. 
et Biophys. Acta, 31, 336). A_ method for the determination of 
column efficiency in gas liquid chromatography (Johnson, Anal. 
Chem., 31, 357) and a calculation for locating the cari%r gas 
front  of a gas-liquid chromatogram (Peterson and ttirsch, J .  
Lipid Research, i ,  132) were presented. 

Glyceride Composition. A review of the progress in the 
synthesis of glyeerides of fa t ty  acids from 1940 to 1958 in- 
cluded methods of glyceride synthesis, characteristics of the 
products, and techniques used in the estimation and definition 
of glycerides (Hartman, Chem. Revs., 58, 845). A theory was 
presented for the formation of fats  which gives the amounts of 
the various glyceride types equivalent to a random or modified, 
restricted-random distribution and at  the same time gives pre- 
donlinance of specific positional isomers (Young, J. Am. Oil 
Chemists' So w 36, 664). Coco~ butter was fractionated by 
countercurrent distribution between pentane-hexane and 2- 
furaldehyde-nitroethane solvent phases with 1100 transfer-stage 
equipment and was found to follow neither a ~'random ~' nor 
an " e v e n "  pat tern  of glyeeride structure. (Schelfield and 
Dutton, ibid., 325). The apparatus of Baker and Williams for 
crystallization in a thermal gradient was tested for separation 
of various binary mixtures of tripalmitin, trilaurin, 1-oleo-2,3- 
dipalmitin, and trimyristrin. The apparatus was able to sepa- 
rate model mixtures efficiently (Magnusson and Hammond, 
ibid., 339). To study the nature of the fa t ty  acids in the 2- 
position of natural triglyeerides, oils and fats  were partially 
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hydrolyzed with pancreatic lipase, 1-monoglycerides were de- 
stroyed with periodic acid, and the 2-monoglycerides were re- 
covered chromatographically (Savary and Desnuelle, Biochem. 
el Biophys. Acta, 31, 26). I n  beef tallow, sunflower oil, and 
cacao but ter  the sa turated acids preferential ly occupy the 
external positions (Savary et at., Rev. Franc. Corps Gras, 5, 
493). The position of fa t ty  acids in the glycerides appears to 
be dependent on the chain length of the sa turated acids as well 
• ~s the degree of unsatura t ion  of the unsa tura ted  acids (Des- 

" nuelle and Savary, ]~'ette, Seifen, ~nd Anstrivhmitlel ,  G1, 871). 
The manner  in which the location of f a t ty  acid in the glyceride 
molecules affects the biological and physical properties of the 
glycerides was discussed. In a s tudy of the glyceride structure 
of swine depot fa t  the data obtained by hydrolysis with pan- 
creatic lipase indicated tha t  unsa tura ted  acids are predomi- 
nately in the 1- and 3-positions and the sa turated in the 2- 
position (Reiser and Reddy, J. Am. Oil Chemisls '  Soc., 36, 97). 
I t  was postulated tha t  the structure of endogenous animM fa t  
is a result of the specificity of the acylat ing enzyme and of 
the na ture  and relative proportion of the available fa t ty  acids. 
The paper chromatographic separation of synthet ic  and natura l  
triglyeeride mixtures was studied ( K a u f m a n n  and Makus, 
Fette,  Seifcn, und Anstrichmittel ,  61, 631). The authors sepa- 
rated various mixtures consisting of 12 synthetic and 17 
natural  fats .  A method was described for determining the 
position of f a t ty  acids on lecithin with the use of pancreatic 
lipase (Tattr ie ,  J. of  Lipid  Research, 1, 60). 

The analysis of mono- and diglycerides by gas chroma- 
tography was investigated (Huebner,  J. Am. 0i$ Chemists '  
Soc., 36, 262). Using the acetylated mixture for  separation, a 
straight-l ine relationship between the log of the retention time 
and molecular weight was found for each class of compounds. 
Pre l iminary studies could not differentiate between mono-olein 
and monostcarin. Paper  chronmtography by using 80% aq. 
Me,-, CO as solvent from a 1.% solution in C~ H~ and ident i fying 
the spots by means of lOlodamine B permitted separation of 
mono-, eli-, and triglycerides (Jaky,  Fette,  Seifen, und An- 
.~trichmittel, 61, 6). A comparative determination of a-mone- 
glyccridc and glycerol "~nd calculation of errors in the methods 
l,y Polde and Mchlenlmcher and Kruty  gave absolute errors of 
~+0.9 :*nd __+0.3%, respectively (Beckcr and Krull, Fette,  
Sel f  ca, and Anstriehmittel ,  60, 449). The authors  claimed tha t  
the determination of f~-glycerides based on isomerization by 
ntcans of perchloric acid is not SPill!cable to commercial sample 
of monoglyceridcs. The method of K r u t y  for dcternfining 
monoglyecrldcs + glycerol, and glycerol alone in fa ts  was found 
more accurate and convenient for monoglyccrides in baking 
fa ts  (Croes, Conscrva, 6, 164). 

Lipid Composilion. Many of the composition methods dealt 
with the qualitative ;,nd qmmtitat ive detection ef tile various 
lipid classes. The structure of fa t ty  acids, the incorporation of 
fa t ty  acids into lipids, the synthesis of glycerol-based liplds, 
and interrelations of classes of lipids were discussed (Lovern, 
J. Sci. Food Agr., .9, 773). The microdetermination of the three 
major lipid classes (cholesterol, triglycerides, and IIhospho- 
lipids) was reviewed (Van l landel, J. Am. Oil Chemists'  Soe., 
36, 294). A method and appara tus  were described for the 
separation of complex lipid mixtures into chenfieal classes by 
elution from a single cohunn of silicic acid ( t t i rseh and Ahrcns, 
J. Biol. Chem., 233, 311). A similar method utilized a mixture 
of equal parts of silicic acid and cclite (Michacls, Am. J. Clin. 
Nutri t ion,  6, 604). I Iack ' s  (C.A., 47, 12486) rapid method of 
disk chronlatography was used for orientation analysis of lipids 
(Horacek and Ccrnikova, Biochem. J., 71, 417). The detection 
of individual components was extended by the use of additional 
reactions. Total blood serum lipids were fract ionated into two 
groups, phosphelipids in one and a nfixturc of glyceridcs, 
steroids, and cholesterol in the other (Cormier and Jonah,  BM1. 
Soc. Chim. Biol., 4(), 171). Immobile neutral  fat ,  free chylo- 
micron lipid, and lipoproteins in fractions corresponding to al- 
bumin, a~-, a~-, ¢4-, and 7-glolnllins were found to bc separabh'~ by 
two-dimensional clcctrochrom:~tographic methods (Keler-Baeoka 
et al., Clin. Chim Acta, 3, 335). A cytochemical method for the 
demonstrat ion of masked lipids in si te  consisted of a specific 
coloration of lipids af ter  suitat)le fixation, coupled with an 
incipient seIlaration of the protein from the lipid in the com- 
plexes by means of reagents  which nfildly at tack the proteins 
and not the lipid (Serra, Science, 128, 28). Column chroma- 
t(~graphy of a number of plant, waxes by means of Al,_,Os led 
to the isolation of fract ions containing paraffins, esters, alco- 
hols, or acids identifiable by means of x-ray analysis (Wieden- 
hof, J. Am. Oil Chemists'  Soc., 36, 297). To facili tate detec- 
tion, f a t t y  acids were esterified with radioactive diazomethane, 
and lipids containing amino or hydroxy groups aeetylated with 
radio-active acetylation nfixturcs before chromatograpMc sepa- 
ration (Mangold, Fette,  Seifen, und Anstriehmitlel ,  61, 877). 

The lipid and protein-staining properties of Sudan II ,  I I I ,  IV, 
and Sudan Black B were invest igated ( K u t t  et al., Stain 
Technol., 34, 197, 203). The cmnmercial materials all showed 
some protein-staining properties. 

Many papers dealt with the analysis of phospbolipids. Egg  
lecithins were practionated as their Hg  (OAc)2 addition com- 
pounds by reversed-phase paper  chromatography (h toue  and 
Node, Arch. Biochem. Biophys., 76, 271). The distr ibution of 
fa t ty  acids in egg lecithins was discussed on the basis of these 
results. 

A rapid chromatographic procedure for the separation of 
sphingomyelin, phosphatidyl  choline, ethanolamine, phospha- 
tidyl serine, phosphatidyl  inositol, and free fa t ty  acids on glass 
paper coated with sodium silicate was described (Muldrey 
et al., J. Lipid Research, 1, 48). Crude phosphatides were sepa- 
rated by using a specially prepared formaldehyde paper and a 
butanol-glacial acetic acid-water mixture as solvent (Horn- 
kammer et al., Biovhm. Z., 33I, 155). Malachite green was 
found to be a new specific reagent  for detection of lysophospha- 
tides. Lecithin and cephalins in soybean phospholipids were 
isolated at purit ies of 95% and 84%, respectively, on a column 
of cellulose powder (De Zotti, Olii Minerali, Grassi e Saponi, 
Colori e Vernici, 36, 114). Chrmnatography on silicic acid was 
employed for the separation of phospholipid components of 
normal serum (Gjonc el al., J. of  Lipid Research, 1, 66). Milk 
phospholipids were fract ionated into the major  phospholipid 
classes by successive elution front a silicic acid column with 
CHCh, acetone, MeOH (20% and 40%) in CHCla, and MeOH 
and analyzed by inf rared  speetroIIhotometry as well as by 
chemical methods (Smith and Freeman,  J. Dairy Sci., 42, 1450). 
Lipids from rat  liver and sheep brain were dinitrophenylated 
and methylated before fraet ionat ion by eountercurrent  distri- 
bution (Collins, Biochem. J., 72, 281). A procedure for the 
alkaline hydrolysis of phosphatides and fract ionat ion of tile 
hydrolyzates on ion exchange columns was described (Haw- 
thorenc and Hiibscher, ibid., ?1, 195). In another study the 
hydrolysatcs of sphingobpids were oxidized by sodium meta- 
periodate and the fa t ty  aldehyde refection products isolated and 
analyzed by gas-liquid part i t ion chromatography (Swcelcy and 
Moscatelii, J. o/ Lipid Rcseoreh, I, 40). Flerisil coluums were 
used to scparate the cerebrosidc hydroxy a*td nornia[ acids from 
fresh brain. The esters within each class were (lctermined by 
gas chromatography (Kishimoto and Radin, ibid., 72). Tha le r ' s  
method for the determination of phosphorus content of lipids 
was improved. The sensitivity of the m~w method makes it 
imssible to determine (me microgram of phosphorus in one gram 
of fa t  (Korpaezy, Fette,  ~'ei/en, und Anstrichmittel ,  6l, 748). 
A pcrchloric acid digestion procedure for digest ing lipids for 
tile determination of phosphorus was also (lescribcd (Smith 
ct al.~ J. Dairy Sei., 42, 552). 

A rail!d, accurate pptn. test  for fi-lipoprotcins, using buffered 
K-agar was described (Boyle and Moor(;, J. Lab. Clin. Med., 
53, 272). The flotation l)rinciple was utilized to develop a more 
convenient ultracelitrifugal method for lhc separation of sermn 
lipoprotcins (1)el Gatto c ta l . ,  U. S. At.  En,'rgy Comm., UCRI, 
8476). An electrophoretie method for the determination of ]ipo- 
proteins was hased upon direct s ta ining of the elcctrophorcto 
gram with oil-soluhle dyes. Sudan Black was found to be 
superior as it clearly shows each protein fraction designated 
as a-, fl-, "y-lipoprotcins (Vysotsk'rya and IAvshits, Lab. Delo, 
1959, No. 3, 31). 

A method was described for the determination of total f a t ty  
acids of serum by microtitr:ttion. The method was designed to 
permit also the determizmtion of  cholesterol, lipid phosphorus, 
aml trigiyceridcs by difference (A|brink,  J. of Lipid Research, 
1, 53). Micro amounts  of higher unestcrified f a t ty  acids C~- 
Ct~) in blood were determined by reactim~ of tilt; extracted 
acids with rosaniline and analyzing at  520 m~ (Mendelsohn, 
S. Afr ican J. Med. Sci., 23, 75). A method was presented for 
the extraction of free fa t ty  acids from lipid material, which 
e[iminates the troublesome emulsions fornmd during the extrac- 
tion of soap solutions with ether (Mattiek and Lee, Food Re- 
search, 24, 451). Fa t ty  acids were readily isolated from ex- 
tracts containing dissolved proteins by placing the hydrolyzed 
mixture on an Amberlite IRA 400 column, washing with dis- 
tilled water and eluting with MeOH (Nowotny, Naturwissen- 
sehaften, 43, 5]9).  

/Apoproteins were separated by paper elcctrophoresis, identi- 
fied by reference to nmrker strips stained with Sudan Black B, 
eluted with 2 : 1  CHCI:,: MeOH and their cholesterol estimated 
I)y means of the FeCI:~ reaction (Crawford, Clin. Chim. Acta., 
4, 494). A comparative study of the ferric chloride method 
with others for the determination of total cholesterol and cho- 
lesterol esters was made (CMamori and Henry, Am. J. Clin. 
Pathol., 31, 305). Cholesterol esters reacted in the Riffart- 
Keller reaction (C.A., 28, 6857) with greater speed and higher 
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intensity than  the corresponding equivalent amount  of choles- 
terol Brieskorn and Hcrrig,  Z. Lebensm.-Untersch, und Forseh., 
lIO, 15). The esters should first be saponified in order to reduce 
the error. Three methods, the Schoenheimer-Sperry, the Gri- 
gaul, and the Delsal for  the est i tmation of serum chlosterol 
were evaluated (Bargeton et al., Rev. Franc. ~ tudes  Clin. et 
Biol., 4, 326). The Seboenheimer-Sperry method (C.A., Z8, 
6752) showed the smallest s tandard error in replicate analyses. 

Gossypol in cottonseed oil was separated by paper chroma- 
tography, and the spots were developed by spraying with a 2% 
solution of stannic chloride and heating at  105-10°C. for 15 
rain. (Rakhmanov and ¥akubov,  Doklady Akad.  Nauk. Uzbek. 
S.S.R., I957 [9], 51). Gossypol, not lunfineseent in itself, 
quenches the luminescence of CHCh and Me._,CO. The degree 
of quenching inc,'eascd with concentration (Vilkova and Mark- 
man, Zhur 1'riklad. Khim.,  31, 1548). This was used as a basis 
foe the quantit ive (lct(,'min;~tion of gossypol in cottonseed oil. 
A new method of determination of gossypol in oils consisted 
of extract ing from oil by aqueous KOH and determine gravi- 
metrically by ppl . .  or volumetrically with Feh l ing ' s  solution 
(M',rkma.n and Zalesov., Uzbek. Khim. Zhur., Akad., Nauk 
Uzbek, S.S.R., 1958, No. 6, 91). A sinlple method of extracting 
gossypo] was bused on the extraction of an ethereal extract of 
cottonseed with an o q u e o u s  solution of borax, removal of gossy- 
pol in the form of a. solul)h; bernie complex, and regeneration 
by t rea tment  with acid (Chander and Scshadri, J. Sci. Ind. 
Research, tTB, 27!)). 

A method of determining a-tocopherol and self-ni trat ing 
toeopherols from the same extract was developed (Devyatnin 
and Solunina, M~,d. Prom. S.S.S.I~., 13, No. 2, 38). An over-all 
procedure for the determination of tocopherols in oils, foods, 
and feeds was discussed in detail (Anon., Analyst ,  84, 356). A 
chromatographic method to remove interfer ing peroxides was 
used prior to determining tocopherol in more highly oxidized 
fa ts  as well as in Me esters of fa t ty  acids which are distillablc 
under conditions ef heat ing (Frankel  et al., J. Am. Oil Chem- 
ists '  See., 35, 600). 

Methods for the paper chronmtographic separation of sterols 
from vegetable and anhnal  fa ts  were compared. Spraying of 
ehromatograms with pbosphomolyhdic acid to develop spots 
g'~ve better results than an anthnony triehloride spray. Stig- 
masterol can be detected in mixtures with other sterols by 
chromatogrz~phing bromides of sterol acetates (Riemersma and 
Stoutjcsdijk,  Mitt .  aebictc Lebensm. und Hk.q., 49, 115). The 
infrared determination of hydroxyl cquiwdent in steroids was 
discussed (Kabasakal ian  et al., Anal..Chem., 31, 375). Using 
the Pavolini-Isidoro reaction (C.A., g7, 2515) a more rapid 
analytical method for sesamin was described (Chindemi, Boll. 
I~ab. Chim. Provinciali, 9, 297). 

COIV~pOSITION AND CI~[AI~2~CTEI~ISTICS. The investigation of the 
chemical and physical properties and the f a t t y  acid and lipid 
composition of a wide variety of fa t s  and oils was the subject 
of numerous comnlunications. The data  are so extensive as 
to prohibit the detailed l ist ing of specific properties. Conse- 
quently only a general description of the types investigated 
and the corresponding references are presented below. An 
asterisk appear ing af ter  the reference indicates tha t  the f a t ty  
acid composition of the part icular  fa t  or fa t s  is presented. A 
double asterisk indicates tha t  the glyeeride composition is also 
given. 

& few articles dealt with a wide variety of oils. An exten- 
sive elmraeterization of selected oils f rom 24 plant  families was 
made in a search for new industr ial  oils (:Earle et al., J.  Am. 
Oil Chemists'  See., 36', 304). ~ Oil yield, acid number,  saponifi- 
cation number,  iodine number,  unsaponification content, and 
the f a t t y  acid composition of each is given. A similar study of 
other vegetable oils and fa t s  was published in a series of 
articles in the J. Chem. Soc. J a p a n  (Kashimoto,  Nippon 
Kagaku  Zassi, 78, 123; ibid., 79, 403, 873).~ The seed oils front 
15 species were studied for appearance at room temperature,  
(1 e°, n w, acid number, saponification number,  iodine number, and 
percentage of unsaponifiables (Koyama et al., Mere Fac. Eng., 
Nagoya Univ., 10, 88). The trans-olefin content of various 
na tura l  fa t s  and their changes by U.V. irradiat ion were investi- 
gated ) K u h n  and Luck, Z. Lebensm. Untersuch. und Forsch., 
109, 306). The f a t ty  acid composition of food fa t s  was the 
subject  of three tabulat ions (Coons, J. Am. Dietetic Assoc., 34, 
242), ~ (Hard ing  and Crooks ibid., 1005), and (Matti l  et al., 
J.  Am. Oil Chemists '  See., 36, 181). * The composition and 
characteristics of cramb oil, perilla oil, German sesame oil, 
safflower oil, purg ing  oil, and fa ts  suitable :for cultivation in 
Poland were reported (Grynberg et al., Eerie, Seifen, nnd An- 
strichmittcl,  61, 908). ~ 

Individual  animal fa t s  investigated for f a t t y  acid composi- 
tion and the common physical and chemical properties were: 
Ind ian  bear fa£ (Pathok et al., J. Chem. See., 1959, 1645), ~ 

camel fa t  (Siddiqui and Bari, Scientist, Pakistan, 3, 67), pork 
liver lipids (Pr ive t t  et al., J. Am. Oil Chemists" Soc., 36, 443), * 
Hungar i an  lard (Szeredy, Elelmezesi Ipar,  10, 253), ** various 
portions of sow body fa t  (Dagawa, Kenri tu  Noka  Daigaku, 
Gakyzyutu l tokoku,  7, 98), and milk phosphatides ( K a u f m a n n  
and Mohr, Fette,  Seifen, und Anstriehmittel ,  61, 285). ~ The 
polyunsaturated acid content of but terfa t ,  lard, goat  tallow, 
cow tallow, and the dermal seborrheic secretion of man was 
determined (Kajanne ,  Suomen Kernisti lehti ,  31B, 213). ~ 

A comparison was made of the plasma cholesterol f a t ty  acids 
in human subjects  as determined by alkaline isomerization and 
by gas chromatography (Michaels et al., Ann. N. Y. Acad. Sci., 
72, 633). ~ The volatile and unsa tura ted  fa t ty  acids of wool fa t  
were determined (Janecke and Senft,  Deut. Apoth.-Ztg.,  97, 
820), ~ and the variations in composition were reviewed (Nit- 
schkc, Easerforsch. and TeMiltech., 10, 380). ~ The fa t ty  acids 
of blood was the subject  of another review (Garton, J. Sci. 
Food Agr., 10, 12). ~ The f a t ty  acids of Tubercle Bacillus were 
studied (Agre and Cason, J. Biol. Chem., ~234, 2555). ~ The iso- 
oleic acids in beef liver and goat  milk fa t s  were identified 
(Scbenolikar and Subbaram, J. Sci. Ind. Res., 17C, 208). 

Specific f a t ty  acids in bu t t e r fa t  received extensive study. 
These were unsatura ted  fa t ty  acids (Scott et al., J. Agr. and 
Food Chem., 7, 125), monoetbenoic fa t ty  acids (Baekdcrf,  
Arch. Biochem. Biophys., 76, 15), 14-methyl pentadeennoic acid 
(Hansen et al., J. Dairy Research, 26, 190). The fa t ty  acid 
composition of but ter  phospholipids was Mso reported (Dcutsch, 
Milk Dairy Research, Rept. No. 54, 9) ~ aml (Smith and Jack, 
J. Dairy Sci., 42, 767). ~ 

The polyunsaturated acids of herring oil were studied 
(Klenk and Steinbach, Z. Physiol. Chem., 316, 31), *" as were 
those of some marine plankton (Kelley et al., J. Am. Oil 
Chemists'  See., 36, 105). ~ The fa t ty  oil of a snail (Tanaka 
and Tomama, Mere. tfac. Eng., Nagoya Undiv., ZO, 84) * and a 
northern elephant seal oil (Tsuguki ,  Sci. Rcpts. Whales Re- 
search Inst.,  13, 323) ~ were analyzed for their f a t ty  acid 
compositions. 

The individual vegetable oils which were characterized were 
olive-kernel oils (Francois and Heinrich, Compt. Rend. 2~i7, 
222), fl-rectified olive oils (Sissi, Olii Minerali, Grassi e Saponi, 
Colori e Vernici, 368, 214), several U.S. varieties of soybeans 
(Collins and Sedgwick, J. Am. Oil Chemists '  See., 36, 641), * 
oils of iive varieties of sunflower plants  cultivated in Latvian 
S.S.R. Putn ina ,  Trudy Inst.  Eksptl .  Mcd., Akad. Nauk  Late. 
S.S.R., 14, 149), t Iyderabad and Bombay varieties of cotton- 
seed oil (Harwalkar  et al., The Oil and Oilseeds J., H ,  11), ~ 
cottonseed oil f rom Azerbai janian seeds type 01298 and Cen- 
tral  Asian seeds (Artamonov and Mamedow, Maslogo~no-Zhiro- 
vaya Prom., 25, 8),* rapeseed oil in Okayama (Shinozaki and 
Ohara, Okaya~na Daigaku Nogakubu Gakujutsu H6koku, 11, 
15), Brazil ian peanut  oils (Cattaneo et al., Anales Assoc. Quire. 
Arg., 46, 179),* kenaf seed ell (Hopkins and Chisholm, J. Am. 
Oil Chemists '  See., 36, 95; Ramps, Grasas y Aeeites, 9, 176),* 
carrot seed oil (Prakash  et al., J. Prec. Oil Technologists Assoc. 
India, Kanpur,  13, 42),* Zelkova-seed oil (Hopkins and Chis- 
holm, J. Am. Oil Chemists'  See., 86, 210),* oil of walnut 
(Aizenberg, Trudy Kishincv. Sel 'skokhoz. Inst.,  11, 63), ~ oil of 
sesame, a review (Varna, Oleayineux, 13, 793), Perilla oil 
(Tiseher, Fette ,  Seifen, und Anstrichmittel ,  59, 313),* earth 
almond (Chuta) oil (Franzke, ibid., 328), oils of the f rui ts  of 
caraway and anise (Zara~skaya and Broisyuk, Sbornik, 1956, 
185),* Bulgar ian  grape oiI (Gerasimov et al., Khim.  i Ind., 29, 
7),* Ind ian  lan tanas  seed oil (Nigam and Kau],  J. Sci. and 
Ind. Research, 17B, 472),* seed oil of Eruca Sativa and Lepi- 
dium Sat ivum (Poppy and 1Yiazhdrakov, Compt. Rend Acad. 
Bulgare Sol., 11, 279), ~ seed oil of some species of Malva 
(Shelud'ko and Goikhman, Nekotorye Voprosy Parmatsii,  
Sbornik Nauch. Trudov. Yyssh. Farm. Ucheb Zavenden~ Ukr. 
S.S.R., 1956, 190), oil of Xanth ium strumarium, Xanth ium 
spinosum, and XantMum italicum (Popov and St. Ivanov, Bul- 
gar. Akad  Nauk.,  Izvest, Khim.  Inst. ,  5, 377), ~ oil f rom seeds 
of Citrullus fistulosus (Agarwal et al., Indian Soap J., 24, 257),~ 
Momordica dioica and Trichosanthes eucumerina (Chakrabarty 
et aL, Naturwissenchaften,  43, 523), ~ Argemonv mexieana seed 
(Chlniwala and Desai, J. Indian Chem. See., Ind. and News 
Ed., 20, 70), seed oil of Cardiospermum halicacabum (Chisholm 
and Hopkins, Can. J. Chem., 36, 1537), ~ pulp and seed oil of 
Pithecolobium dulce (Game and Cruz, Philippine J. Sci., 86, 
131), seed f a t  of Caesalpinia digyna (Gupta et aI., J. Indian 
Chem. See., Ind. and News l~d., 20, 112), ~ seeds of Sapium 
indicum ( K h a n  and Ahmad, Pakis tan J. Biol. Agr. Sci., 1, 59), 
Myristica beddomei seed fa t  ( K a r t h a  and Narayanaan ,  J. Sci. 
Ind. Research, 17B, 283), ~ seed oils of Podovarpus nagi and 
nine other Japanese  plants (Koyama  and Toyama, Mere. Fac. 
Eng., Nagoya Univ., 9, 140; Koyama  and Toyama, Nippon 
Kagaku  Zasshi, 78, 1223), f ru i t  of Rhus trichocarpa (Takai  
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and Toyama,  Nagoya Sangyo Kagatcu Kenkyu jo  Kenkyu  
Hokoku, 20, 52), ~ f a t t y  oil of Ineillaria confusa (Tanaka  and 
Toyama, Nippon Kagalcu Zassi, 78, 1101),  seed oil of Cassia 
tora (Tiwari and Gupta, J. Prec. Oil Technologists' Assoc. 
India, Kanpur, 10, 111),* seed oil of Clitoria ternates (ibid.,  
13, 9) ,  seed oil of Bryonia laciniosa (Tiwar i  and Gupta, Indian 
J. Appl.  Chem., 21, 31), oil of Euonymus verrucosa (Simonova, 
Zhur. Prikfad. Khim., 32, 1637),  ~ seed oil of Chrysanthemum 
coronariu~n (Smith et al., Chemistry ~nd Industry, t959, 259),  ~ 
Tragopogon porrifolius seed oil (Chisholm and Hopkins, ibid., 
1154),  + seed fat of the Moringaceae (Patel  et al., Indian J. 
Appl. Chem., 2l ,  85),* Himalayan pine (Pinus gri]~thi) seed 
oil (Prakash et al., J. Prec. Oil Technologists Assoc. lndia, 
Kanpur, i3,  47),* f a t t y  oil of the f ru i t  of Pimpinella anti- 
setum (Borisyuk and Makarova, Nct:otoryc Voprosy Farmatsii ,  
Sborni~ Naueh. Trudov Vyssh. l?arm. Ucheb. Zavedenii  Ukr. 
S.S.R., I956, 1.79),* seed oil f rom Oenofhers lamarekiara (Mazh- 
drakov and Popov, Bulgar. Akad. Nauk.,  Izvest. Khim.  Inst.,  5, 
2091), + cocoa bombs f rom Yap I s l and  and Papua  (Spoon, Zueke'r- 
und Siisswarenwirtseh, 12, 64), isooleic acid in cacao but ter  
(Pelz, Deut. Lebensm-Rundschas, 5~, 228), and seed oil of 
Napium indieum ( K h a n  and Ahmad,  l'alcislan J. Biol. Agr. 
Sci., 1, 59).  

Saturat ion solubilities of mowraah, safflower, peanut, and e e l  
tonseed oi)s in aqueous E t O H  solution at 7 tempera tures  be- 
tween 40 and 100°C. were tabulated (Kapar tb i  and Cbari, 
d. Am. Oil Chemists '  Soc., 36, 77). Tbc variat ion in viscosity 
on mixtm'es of oil of Moringa conea.ncnsis with various sol- 
vents was rcported (Patel  et al., Indian J. Appl. Chem., 2~, 87). 

The nontriglyceride composition of a large w~riety of fa t s  and 
oils was investigated. These papers  arc organized with respect 
to the type of fat  studied. The general articles include a review 
on the sphingolilddes (Fuj ino ,  Kagaku  no Ryoiki, 71, 214, 297), 
the distr ibut ion of tocoI)herols dur ing the life cycle of various 
plants ((h'een, J. Set. Food Agr., 9, 8(11), and the existence of 
hound Vitamin E in vegetable oils and concentrates (Savinov 
et al., Sbornih:, 7,95g, 85). A conqmratlve study of the squalenc 
content hi Pil|Htia and clive oils were made (PHdHa, Olcaria, 
17, 262). An nv[.rugc of 56.4 rag. of squalene per 100 g. (if oil 
were found in the crude PMaua  oil, 49.5 in the refined, and 
220.3 in the olive oil. The minor lipid cons t i t , e tds  of  :ltali:~n 
olive oil were inw.stigated (Vitagl iano and Turri ,  Olcaria, 1:~, 
145). Seventeen amino acids, liber:m,d o,1 acid hydrolysis (if 
the lillids isolate(t from three Austra l ian flours, were idea)tiled 
(Bottondey el al., Cheat. and Ind., 1:)58, 1476). The lil)ids (if 
corn pollen were found to contain large amounts  (48@) of 
unsaponiffabh~ materials (l~arr ct al., J .  ,4m. Oil C'h, cm is l s '  Not,, 
36, 33). The f a t ty  acid compesition (if this fr:letion was re- 
ported. The COml,osition of the unsal)onifinlde f ract ion ia weoi 
wax was also stmlied (Horn,  J .  ,~;ci. Food Aflr., ;), 632). 

The fa t ty  oils of the folh)wing aquatic invertebrates w('re 
studied with llnrticular reference to their stere] COIBI)()IaHIts: 
Cynthia, "ro'rctzi u , d  Pinna pcctinal, i japonica (Tukngi et al., 
Nippon ](aflak. Zassi, 78, 88), one species of Opbi,roidra, 
three sl)ccies ef Asteroidea, and three species (if Lorieata 
(Takagi  and Toyanm, ibid., 9:),), Tonna l , tcrostoma (ibid., 
366), :rod Broebido~ltes se~hoasia (ibid., ]236).  In a similar 
study the fa t ty  oil of Tonna lnterostoma was investigated for  
its stero/s aml otber unsapolfifial)h; consti tuents (Tanaka and 
Toyama, Mcm Fac. Eng., Nagoya Univ., 9, 116, and 10, 77). 
The composition of the nonsaponifiabic fr : ldi(m of me ,hades  
oil was also studied (Mosher et al., Comm. Fisheries Rev., 20, 
.lla, 1). Sperm whale he.~d oil was segregated into wax and 
glyceride by e[ution chromatography  an(l moh;cular <listilh~tion 
(Sakurai  and Vu,jiwara, Mere. Insl .  Set. and Ind. Research, 
Osal~a Univ., 15, 229; Sakurai  and Tozaki, ibid., 75, 235). The 
composition of fa t ty  alcohols in Bcradi,x bairdii blubber oil 
(whale oil) was reported (Saika e/ al., Bull. Japan See. Set. 
Fisheries, 24, 57g). The phospholipids of the sea anelnone, 
Anthoplcura eh!gantissima, were isolated and an'll.yzed (Berg- 
mann and lmndowne,  J. Organic Chem., 23, 1241 ). The differ- 
enee in dis t r ibut ion of oil and Vit:mfin A in the skin, flesh, an<l 
liver of different species of edible fishes of Karach  waters  was 
discussed ( K h a n  and Haq, PakiMan Set. Ind. Research I, 309). 

The Vi tamin  A and carotene content of but ter  (Khotsko,  
Do~lady Vessoyuz. Kent .  po Moloch. Delu, 1958, 296) and of 
buffalo nfilk (Vermesanu et al., Analele I,,st. Ccrcct, Zooteh. 
Bucarest, _1_5, 263) were studied with respect to seasonal effects. 
Phosphat ides  isolated f rom but te r  serum had the ra,tio led th in :  
cephalin: sphingomyelin 30 : 45 : 25 (Keeps ,  Neth. Mille Dairy 
J., 12, 226). The electrophoretic and enzymic propert ies  of 
membrane  l ipoprotein and its relation to other l ipoproteins in 
cream were studied (Sasaki and Koyama,  1stern. Dairy Congr., 
Prec. tSth Congr., London, 1, 308).  

Beta-sitosferol was identified as a eomI)oncnt of an oil ob- 
tained f rom Cassia absns (Johnson,  J. Org. Chem., 23, 1814). 

It  w'~s concluded that the C-(24) ethyl group of stigmasterol is 
of the alpha configuration when it is expressed in Plattner's  
convention (Tsuda et al., Chem. and Ind., Lq59, 1411). 

~)ETECTION OF ADULTEgATION. The infrared absorpt ion  spec- 
t r a  between 6 and ]5 ~ of ]5 vegetable oils and derivatives are 
discussed in regard  to in te rpre ta t ions  of s t ruc ture  and adultera- 
tion (Favier, Compt. Rend., 247, 295).  A method for the direct 
identification of sesame oil by tile Villavecchia-Fabris reaction 
in samples of  edible oils and fa t s  colored with fat-soluble azo- 
dyes was developed (Polzella, Boll. Lab. Chim. Privinciali, 9, 
162).  As little as 5% coconut oil in other fats and oils can be 
detected by the " f r u i t y "  odor resulting from shaking with an 
equal quttntity of alcoholic KOH (Gash, J. Am. Oil Chemists' 
See., 36, 400).  By  examining the absorption at 280 m~ marine 
oils can be detected in n)ixturcs of at least 10% with olive, lin- 
seed, etc. ( l ) 'Arrigo,  Olii Minerali, Grassi c Saponi, Colori e 
Vcrnici, 35, 111.). Peanu t  oil can be detected in bu t te r  within 
__+2.5% and cottonseed oil in lard within ~2 .67% by me'ms of 
the eriticql mixing tempera ture  (F i sher  and Kar tn ig ,  Fette,  
Neifen, und Anstrichmitiel,  60, 904). A method based on the 
laaric acid content was proposed for  the detection of palm 
kernel oil in cacao but te r  (Waehs and Petscha,  Z. Ledensm. 
Untcrsuch. nnd-Forsch., 108, 244). Five different methods for  
the analytical  detection of adul terant  fa t s  in cacao butter were 
described (Purr, Fette,  Seifen, und Anstriehmittel ,  61, 675).  

Another  method for  the determinat ion of foreign f a t s  in 
cacao but te r  was based on the est imation of nonhydrogenated  
f a t ty  acids obtained on low-temperature erystallizution (Purr, 
ibid., 119). 

:Most of the adulterqt ion tests which aI)peared in the litera- 
ture were concerned with olive oil. A method for  ([etectlon of 
adulterat ion with olive oil based upon tests for  oleurol)ein was 
l)roposed. (Blasco and Pizzorno, Analcs Direc. Nael. Quire., 10, 
13; SchnSdt-Hehbel,  Colrgio Farm., I6, 2). ()live oils showing 
;HI are;PfraetiomHed f a t ty  acid molecul:u, weight ()vet' 280 may 
lie considered , s  a(hdterated with an oil containing crucic aehl 
glyrerides. (Bhahmm and Mahon, J. Assoc. Off'. Aflr. Uh,mislx, 
.t7, 745). The spe r t ro lhmrhne l rh ; cu rves  (if olive oil were stated 
to be distinrtive enough to identify easily tlw tYlle of oil and 
nny l)(issibh, adult(,ration of virgin oil with as h)w as 5e)4, 
relined oil ( l)e I"rancesco, OIcaria, 12, 19). The u l t ravioh , t spec-  
t rographie  characterist ics of l lal ian olive oils can be used to 
([istinguish virgin oils and relined oils and t<) d('te<.t small 
percent:~ges of rctim,(I oils in virgin <ills. Adulteration of esteri- 
tie(I oils with :HdnmI ohdns ran net lie detected by this method 
(Mattei  and V(ilpi, ()lta.ria, 73, 55). Fxm))ples of the use ef 
the io(Ihle numl)er of th(" unsapmdfial)h~ mat ter  in th(" differenti- 
, t i (m of olive oil f rom other oils were given (l~'rontero, Olii 
Mincrali, (;rassi (, Naponi, Colori c Vcrniri, 35, 227). The 
infrared sper t ra  between 2.80 and 3,3 ~ and I)etween 8.5 and 
13 t* was used lo dist inguish the oils of I)eanut, sesame, sun- 
flower, lirst I~i'(,ssi/Ig of olive oil and (']Jenlir~ally relined olive 
oil, and refim.d solvenl-extraeted olive (,il, and synthet ic  oil in 
olive oil (Bell ini  :lm[ S,l}etfi, A , n  Npc'r. Aflrar., l;~, 1007). 
The ratio of <,xlim.tion ('(}eflicients at 470 :iml 365 m~* was used 
to deter) adulter:ttion hy relined olive or lty animal and vege- 
table fa ts  (Pabl)ietl i ,  Boll. Lab, (;hint. /'rovincial~, /), 287). 
One study char ,  cterized the lu)lyunsatlmltcd acids in 31 virgil) 
olive oils ,nd  disrussed these with respect t(i ident i fy ing 
adulterat ion of  virgin oils with r(dhaM oils (All}onie~o and 
Vitalgli:mo, Olearia, 12, 5).  The adulterat ion of the olive oil 
can he established lly COml):lring the number  of triglyceride 
spots on the l)aper ehromatogr;m~s (]'~Illlflllann add  hpuricio,  
]Ccitt, Seife'n, n'.d A~lstrieh'millcl, 61, 768). A nlore, a(,eurate 
technique wasl)roI)osed for  the Pitelson reaction (U.A. , . i l ,  299) 
for  the detection of tea oil in olive oil (Anselmi, Olii Mine.rail, 
Crassi ~ Saponi Colori e I"crniei, 36, 210). A test  for  lcntiseu.s 
oil was described where a red color is obtained with diazolc 
r'cagent if :it lens) 0.5~7( is admixed with ()llve ell ((Dondorelli, 
Boll. 1 , lo t to ,  ll~d. Olcaria e Sapon., 4, 49). The use of paller 
chromutograph.y to detect the presence of linohmie acid w , s  
rec, onmwnded for  detecting gr~ll)e oil in g-rectified olive oils 
(Pctruccioli,  OIii Minerali, (irassi e Saponi, Colori c Vcrnici, 36, 
260). The higher atuounfs of tetra(lecenoic and hexadecenoic 
acids in animal fa t s  formed the basis  of one test  for  detecting 
animal fa ts  in olive oil (l~igoni, ibid., ].). The determinat ion 
of forgeries of but ter  and of olive oil was made with the use 
of the extinction coetIicients of the pm'e mater ials  at  various 
wuvetengths (Str ivek and t)roppelnlan,  Analcs Univ. Catalica 
Valparaiso, No. 2, 129). 

Animal fa t  was detected in gbee by the critical temperature 
of solution technique (Prakash  cl al., J ,  Prec. Oil Technologists 
Assoc. India, Kanpur,  12, 131). The t laudouin test was modi- 
fied for  the detection of adul tera t ion of butter and gbee with 
vanaspat i  ( K a p u r  et al., J.  Nci. and Ind. i%seareh, 17B, 471). 
The difficulty of determining whether ghee samples were a(lul- 
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terated with wmaspatis or lard was discussed (Kehar  ct al., 
Studies of Fats, Oils, and Vanaspatis i956, 23-30).  A com- 
parison was made of several methods for detecting the addition 
of extraneous fa ts  to but ter  (Vitagliano and D'Ambrosio,  Ann. 
Fae. Agrar. Univ. Napoli Portici, 22, 35). 

Methods for the detection of other extraneous materials  in- 
cluded those for  cpoxides in oils and fats  (Krull,  Farbenche- 
talker, G1, 23) and surfactants  derived from polyethylene glycol 
(Carbowax) added to edible fa ts  (Ansehni et el., Chem. e. Ind. 
(Milan) ,  41, 421). Methods also appeared for the detection of 
trace amounts of Cu, Fe, and Ni in fa ts  by emission spcetog- 
raphy (Taufel  and Barthel ,  Fette, Seifen, und Anstrichmittcl, 
60, 534) and a micromethod for nickel in hydrogenated fa ts  
(Znamenskaya and Titova, Trudy Krasnodar Inst. Pishchcvo'~ 
l)rom., 1955, No. 11, 47). 

Book Review 
Sevcr~H reviews have ~ppeared during tile past  year. l( lcnk 

and Debuch (Ann. R~,v. Biochcm., 28, 39) prepared a review on 
the chemistry of lipids with emphasis on fa t ty  acid analysis 
:,nd synthesis, structure of unsatur ' t ted fa t ty  acids, and chemis- 
t ry of phospholipids. 

A new wdume (No. 5) of " P r o g r e s s  in Chemistry of Fats  
and Other l A p i d s "  contains reviews on s tandard methods in 
the fa t  "rod oil industry, processes, soap manufacture,  oilseed 
residues, composition preperties and util ization of fish oils. 
drying oils, technology of soy/)eans, edible animal  fats, and 
margar ine  manufacture.  Each of these reviews is writ ten by 
outs tanding authorit ies in their tields. 

Tile new books of interest  to fat ,  oil, soap, "rod detergent 
chemists are given l~elow. 
American Meat  Ins t i tu te  Foundation,  " T h e  Science of Meat 

and Meat P roduc t s , "  The Avi Publ ishing Company Inc., 
Westport ,  Conn., 1960. 

American Oil Chemists '  See., " D r y i n g  Oi ls , "  1959 Short 
Course Lectures, Am. Oil (~mmists '  See., Chicago, Ill., 1959. 

American Oil Chemists '  See., "Syndcts  and Soaps , "  1958 
Short Course Lectures, American 0i l  Chemists '  See., Chi- 
cago, Ill., 1958. 

Bentley, K. W., ed., "Chemistry of Natural  P r o d u c t s , "  3 vols., 
Interscicnce Publishers Inc., New York, 1957-1959. 

I~oyd, J.,  ed., " Imbr i ca t i on  Science and Technology,"  Per- 
gamon Press, Ltd., New York, 1958. 

Bragdon, C. R., "F ihn  Form',tion, Film Properties,  and Film 
De te r io ra t ion , "  Intcrscience Publishers Inc., New York, 
1958. 

Cook, ]~,. P., ed., "Cholesterol-Chemistry, Biochemistry, and 
P a t h o l o g y , "  Academic Press Inc., New York, 1958. 

Corlett, W. J.,  "Economic  Development of De te rgen t s , "  G. 
Duckworth and Company, Ltd., London, 1958. 

Deutsche Gesellsch~ft fiir Fettwissensehaft ,  "Deu t schne  Ein- 
heitsmethoden zur Untcrsuchung von Fet ten,  Fettproduken,  
und Verwandten Stoffen ( D G F- E i nhe i t s - Me t hoden , "  (Ger- 
man Standard  Methods for tile Testing of Fats,  Fa t  
Products,  and Related Materials) ,  S tut tgar t ,  Wissenschaft-  
liche Verlagsgesellshaft,  19,59. 

Devine and Williams, "Chemis t ry  and Technology of Edible 
Oils and F a t s , "  Pergamon Press Ltd., New York, May, 
1960. 

Dunn, C. W., ed., "Legislative Record of 1958 Food Additives 
Amendment  to Federal  Food, Drug, and Cosmetic A c t , "  
Commerce Clearing House, Chicago, 1958. 

Federat ion of Pa in t  and Varnish Production Clubs, " F i l m  
Formation,  F ihn  Properties,  and Film Deterioration, '~ In- 
terscience Publishers Inc., New York, 1958. 

Fieser, L., and Fieser, M., "S tero ids ,"  Reinhold Publ ishing 
Corporation, New York, 1959. 

Goddard, V. R., and Goodall, L., " F a t t y  Acids in Animal and 
P lan t  Products,  Compilation of Analytical Data  and 
Bib l iography ,"  U. S. Depar tment  of Agriculture, Agricul- 
tural  Research Service, Washington, D. C., 1959. 

Gunstone, F. D., "Introduction to the Chemistry of Fa ts  and 
Fa t ty  Ac ids , "  John  Wiley and Sons Inc., New York, 1958. 

Hanahan,  D. J.,  " L i p i d e  Chemis t ry ,"  John  Wiley and Sons 
Inc., 1960. 

The Indian  Central Oilseeds Committee, " T h e  Indian  Oilseed 
Atlas, '~ Examiner  Press, Bombay, India,  1958. 

Jaeobs, M. B., "Chemica l  Analysis of Foods and Food Prod- 
u e t s , "  3rd ed., van Nostrand, New York, 1958. 

Jar t ,  A., ed., " F a t  Ranc id i ty , "  summaries of papers presented 
at  the 2nd Scandinavian symposium on fa t  rancidity,  Acta 
Polyteehnica Scandinavica, Stockholm, 1958. 

Jenness, R., and Pat ton ,  S., ~ 'Principles of Dairy Chemis t ry ,"  
John  Wiley and Sons Inc., New York, 1959. 

Kappelmeier, C. P. A., "Chemical  Analysis of Resin-Based 
Coat ings ,"  Interscience Publishers Inc., New York, 1959. 

Kaufmann,  H. P., ed., "Ana lyse  der Fet te  und Fet teprodukte 
Einsehllesslieh der Waehse, H-~rze, und verwandter Stoffe ~' 
(Analysis of Fa ts  and F a t  Products,  Including Waxes, 
Resins, and Related Materials) ,  Springer-Verlag, Berlin, 
Germany, 1958. 

Kulkarni,  L. G., "Cas tor , "  Examiner Press, Bombay, India., 
1959. 

Lovern, J.  A., "Chemis t ry  of Lipids of Biochemical Signifi- 
cance ,"  2nd ed. rev., John Wiley and Sons Inc., New York, 
1959 

Mysels, K. J., Shinoda, K., and Frankel,  S., "Soap  F i h n s , "  
Pergaman Press Ltd., New York, 1959. 

Mehlenbaeher, V. C., " T h e  Analysis of Fats  and Oi ls , "  The 
Garrard Press, Champaign, Ill., 1960. 

McCutcheon, J .  W., " S u r f a c t a n t s  Listed, Four th  Revision of 
Synthetic De te rgen t s , "  reprinted from Soap and Chemical 
Specialities, ,John W. McCutcheon Inc., New York, 1958. 

National  Cottonseed Products Association, " T r a d i n g  Rules 
1958-1959," The Association, Memphis, Tenn., 1958. 

P'~ge, I. H., cd., "Chemis t ry  of Lipids as Related to Athcr- 
oscleroscs," Charles C. Thomas, Springfield, Ill., 1958. 

Parekh, H. V., "So lven t  Extract ion of Vegetable Oi ls ,"  
Examiner Press, Bombay, India,  1958. 

Patt ison,  E. S., ed., " I n d u s t r i a l  Fa t ty  Acids and Their Apfdi - 
c a t ion , "  Reinhold Publishing Corporation, New York, 1959. 

Rosen and Goldsmith, "Sys t ema t i c  Analysis of Surface-Active 
A g e n t s , "  Interseience Publishers Inc., New York, 1960. 

Sagarin, E., ed., ' ~ Cosmetics: Science and Technology,"  Inter-  
science Publishers Inc., New York, 1958. 

Seh5nfeldt, N., "Oberfli ichenoktive Anlagerungsprodukte des 
Athylenoxyds ,"  (Surface-Active Addition Products  of 
Ethylene Oxide), Wissensehaftliche Verlagsgcsellschaft 
g.m.h.B., S tu t tgar t ,  Germany, 1959. 

Schwitzer, I~{. K., "Cont inuous  Processing of F a t s , "  Chemical 
Publishing Company Inc., New York, 1959. 

Sinclair, H. M., ed., " E s s e n t i a l  Fa t ty  Acids: Proceedings of 
the 4th In terna t ional  Conference on Biochemical Problems 
of L ip id s , "  Academic Press, New York, 1958. 

U. S. Dept. 02 Agriculture, " F a t t y  Acids in Food Fat s , "  
Home Economies Research Report No. 7, Washington,  D. C., 
1959. 

Wells, F. V., ed., " S o a p ,  Perfumery,  and Cosmetics Year  Book 
and Buyers '  Guide, '~ United Trade Press Ltd., London, 
1959. 


