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• F a t s  a n d  O i l s  
CHAI~GES IN LIPID COMPOSITION IN WHEAT DURING STORAGE 
DETERIORJkTION. l~. D. Daftary and ¥eshajuhu Pomeranz (Dept. 
of Flour and Feed Milling Industries,  Kansas  State Univ., 
Manhat tan,  ] (an.) .  J. Agr. Food Chem. 13, 442-46 (1965). 
Ti tratable acidity was about 7% higher in benzene extracts 
than in petroleum ether extracts  of wheat. Benzene extracts 
of moistened wheat contained more free fa t ty  acids than did 
extracts of  wheat redried to 11 to 12% moisture. Changes in 
l i p i d  composition during grain deterioration were followed by 
qualitative and quanti tat ive thin-layer chromatography (TLC) 
and fractionation on silicic acid columns. Deterioration of 
wheat was accompanied by formation of at least four unidenti- 
fied compounds tha t  showed autofluoreseence under ultraviolet 
light. Grain deterioration was accompanied by lowering of 
polar lipids and rapid disappearance of at least five ninhydrin- 
or Dragendorff-reagent positive polar lipids. The breakdown 
of polar lipids was more rapid and more intensive than forma- 
tion of free fa t ty  acids or disappearance of triglycerides. 

~IPIDS ASSOCIATED WITH ACID-PRECIPITATED CASEIN. ~. Cerbulis 
and C. A. Zittle (Eastern Regional Res. Lab., Phila., Pa . ) .  
J. Dairy Sc/. 48,  1154-56 (1966). Acid-precipitated casein 
contains 4.5-7% of lipids on dry weight basis. About 40-50% 
of the total lipid is extractable with petroleum ether and is 
presumably free fat .  The remaining 50-60% of the lipids are 
more strongly associated with the casein. Phospholipids appear 
mainly in the lat ter  f ract ion;  ratio of phospholipid to total 
lipids is greater in casein than in whole milk lipids. 

CONSISTENCY OF ISOBARIC BINARY VAPOUR/LIQUID EQUILIBRIUM 
DATA : METHYL ESTERS OF FATTy ACIDS. K. A. Naik, A. Husain  
and K. S. Chart. Indian J.  Tech. 2 (8),  255-8 (1964). The 
v i sua l  methods proposed for test ing the consistency of iso- 
thermal  or isobaric binary vapour/l iquid equilibrium data  have 
been found applicable to binary mixtures of fa t ty  acid esters 
even when the difference between the boiling points of the 
components is ~ 30C. The composition-resolution method with 
the use of excess free energy function has been found ¢o 
provide a convenient basis for smoothing and extrapolating 
isobaric experimental da ta  when the heat of mixing between 
the components can be neglected. (Rev. Current Lit. Pa in t  
Allied Ind. #278). 

DETERMINATION OF ESTERIFIED OLIVE OIL DERIVED FROM 0RUJO 
OIL BY MEANS OF PANCREATIC LIpASE. PRELIMINARY NOTE. 
A. M. Vela (Inst .  de la Grasa y sus Derivados, Sevilla, Spain) .  
Grasas y Aceites 15, 69-72 (1965). A method is proposed for 
identifying esterified olive oil derived from DrUiD oil (sulfur  
oil) and for determining the anmunt  of esterified oil in mixtures 
with natural  olive oil. This method is based on the low propor- 
tion of saturated fa t ty  acid chains in the fl position of natural  
olive oil and the much larger amount  of saturated fa t ty  acids 
in this position in esterified olive oil. The composition of the 
f a t ty  acids in the fl position is determined using pancreatic 
lipase. The lipase hydrolyzes the external (cc) fa t ty  acid 
chains leaving unaffected the central ones, thus  producing free 
f a t ty  acids and beta-monoglycerides. A formula  is given re- 
la t ing the concentration of saturated fa t ty  acids in the 3 
position to esterified oil content. 

STRUCTURE OF AN OPTICALLY ACTIVE ALLENE-CONTAINING TETRA- 
ESTER TRIGLYCERIDE ISOLATED FRO~I THE SEED OIL OF SAPIU~ 
SEBIFEI~uM. H. W. Sprecher, R. Mater, M. Barber and R. T. 
Holman (Hormel Inst. ,  Univ. Minn., Austin,  Minnesota).  Bio- 
chemistry 4, 1856-63 (1965). The optically active lipid isolated 
from the seed oil of the  Chinese tallow tree, Sapium sebiferum, 
previously considered to be a triglyceride containing 2,4-deca- 
dienoic acid esterified on one of the primary hydroxyls of 
glycerol, is shown to be tetraester triglycerides ( I ) .  Mass 
spectral analysis showed tha t  in the completely hydrogenated I 
stearic acid is esterlfied to one primary and the secondary 
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hydroxyl group of glycerol. The other pr imary hydroxyl of 
glycerol is esterified to 8-hydroxyoctanoic acid, and its ~-hy- 
droxyl group, in turn is esterified to decanoic acid. In  I the 
predominant common fa t ty  acids are linolelc and llnolenie acids. 
The eight-carbon hydroxy acid is 8-hydroxy-5,6-octadienoie 
acid. 

ISOLATI01~ OF ll-cYCLOHEXYLUNDECANOIC ACID FROM BUTTER. 
J. C. M. Schogt and P. Haverkamp Begemann (Unilever Res. 
Lab., Vlaardingen, The Netherlands) .  J. Lipid  Res. 6, 466-70 
(1965). After  fractionation using distillation, recrystalliza- 
tion, urea treatment,  hydrogenation, and repeated urea treat- 
meat,  a hitherto unknown acid has been isolated from butter  
f a t ty  acid methyl esters. Gas-liquid chromatography followed 
by mass and infrared spectroscopy showed tha t  the acid is 
saturated and it contains 17 carbon atoms and a terminal 
cyclohexyl group. Synthetic ll-cyclohexylundecanoie acid ap- 
peared to be identical with ~he isolated acid. Butter  contains 
at least 0.01% of this acid. 

PURIFICATION OF NEUTRAL LIPID FRACTIONS BY THIN-LAYER 
CHROMATOGRAPHY ON ALUMINUM OXIDE. J. M. Lederkremer and 
R. M. Johnson (Inst .  of Nutr.  and Food Technol., The Ohio 
State Univ., Columbus, Ohio). J. Lipid I~es. 6, 572-74 (1965). 
Two-stage thin-layer chromatography on Aluminum Oxide G 
has been used to separate triglycerides, cholesterol, cholesterol 
esters, and diglycerides from contaminat ing fa t ty  acids present 
in the lipid mixtures. Negligible hydrolysis of glycerol esters 
occurs. The method is particularly useful in metabolic experi- 
ments  conducted in vitro, in which radioactive f a t ty  acids are 
employed as precursors. 

LARGE-SCALE SEPARATION OF FATTY ACID METHYL ESTERS BY 
COLUMN CHROI~[ATOGRAPHY ON ACID-WASHED FLORISIL IMPREG- 
NATED ~rITH SILVER NITRATE. R. L. Anderson and E. J .  Hollen- 
bach (The Procter and Gamble Co., Miami Valley Labs., Cin- 
cinnati, Ohio). J. Lipid t~es. 6, 577-78 (1965). Rapid, large- 
scale separation of fa t ty  acid methyl esters has been accom- 
plished with acid-washed Florlsil  impregnated with silver 
nitrate. Recovery of material  was quanti tat ive and the peaks 
contained only one type of f a t ty  acid; i.e., saturated,  monoenoie, 
or dienoic acid. 

TRANS UNSATURATED FATTY ACIDS IN ANIMAL FATS. ~. Guil- 
laumin (Inst .  Corps Gras, Par is ) .  Fet te  Sei fen Anstrichmit tel  
56, 907-9 (1964). The depot and organ fa t s  of ruminants  
sometimes reaches as high a content of trans acids as 11%. 
In non-ruminants  trans isomeric fa t ty  acids are rarely found. 

STABILITY OF 0ILS AND FATS DURING LONG STORAGE IN PACKAGES 
MEANT FOR SALE. E. Winter  (Bundesforschung Anstal t  Lebens- 
mit t lefr ischhaltung,  Karlsnche) .  Fet te  Sei fen Anstrichmittel  
67, 124-30 (1965). The storage properties of groundnut  oil, 
soybean oil, sunflower oil, coconut oil and biskin in the usual 
commercial packages were investigated at 0 and 25C. Changes 
in PV, TBA, and acid values were measured and compared 
with changes in odor, taste, and consistency over a 3-year 
period. A significant improvement in the storage stabili ty of  
oils and fa t s  was found when they were sealed under vacuum 
or nitrogen. 

PAPER CHROMATOGRAPHIC SEPARATION OF CRITICAL PAIRS OF 
HIGHER I~ATTY ACIDS FRO~[ THE PRODUCTS BY THE PROCEDURE OF 
MARGOSCHES FOR THE DETERMINATION OF THE 10DII~E VALUE OP 
FATS. G. Rankoff and D. Rankoff (Inst .  Org. Chem., Bulgar ian 
Acad. Sci., Sofia). Fet te  Sei fen  Anstr iehmit tel  66, 912-15 
(1964). The paper-chromatographic method when used on the 
iodinated, unsatura ted f a t ty  acids f rom olive, sunflower and 
groundnut  oils showed the presence of diastereoisomers of the 
erythro and threo-iodinated hydroxy acids. 

CHANGES IN METHYL ESTERS OF FATTY ACIDS O1~ HEATING OXI- 
DATION PRODUCTS. K. H. Ney (Lab. Margarine Union, Ham- 
burg, Bahrenfeld) .  Fet te  Sei fen Anstriehmittel  67, 190-94 
(1965). The hydropcroxide of methyl oleate reacts on heat ing 
to form the methylepoxystearate.  Methyl epoxystearate upon 
heating is converted into the methyl ester of keto stearic acid. 
These reactions do not alter the number of carbon atoms in 
the molecule. Other reactions take place in which medium chain 
aldehydes and ketones are formed. 

RECOVERY OF NICKEL AND FAT FROM SPENT NICKEL CATALYST. 
D. Rebello and K. D. Mukherjee (Dept. of Chem. Teehnol., 
Univ. Bombay, India) .  Fet te  Sei fen Anstviohmittel 57, 81-85 
(1965). Spent nickel catalyst  is treated with mineral acid in 
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the presence of a fat-dissolving, water inlmiscible solvent such 
as hexane. The solutions are then separated to yield the pure 
nickel salt and the hardened fat .  

T H I N  LAYER CHRO~ATOGRAPHX IN THE FIELD OF FATS X V I :  
EXPERI),IENTS ON THE T~VO DIMENSIONAL ANALYSIS WITH THE 
HELP OF PHOTOMETE~. H. P. I~aufmann and K. D. Mukherjee 
(Inst .  Indust.  Fettforsch.,  Miinster).  Fette Seifvn Anstrieh- 
miltel 67, 183-87 (1965). Methyl csters and glyeerides of mix- 
tures of fa t ty  acids as well as cholesterol esters were separated 
using thin-layer chromatography on silver nitrate-treate(l  silica 
gel G. The chromatograms were assayed photome~rleally af ter  
charring. 

RUBBER COMPOUNDED V¢ITH A I~ELEASING COMPOSITION CONTAIN- 
ING A BRANCHED CHAIN ALCOHOL AND STEARIC ACID. ] ~ . . ~ r o l i  
(Technical Processing, Inc.).  U.S. 3,201,361. The described 
conlposition consists of a homogeneous mixture of an oleate 
salt of a metal such as zinc, magnesium, ]ead or calcium in an 
amount such that  the oleic acid equivalent amounts to t l  16% 
of the total  mixture; 50-60% of a lubricant  (petroleum jelly 
or paraffin wax) ;  4 6% monohydric branched-chain alky]o] 
having from 8 to 18 carbon atoms; 4.5-6.7% potassium stear- 
a te ;  and 14.26% free stearic acid. 

PROCESS FOR THE CONq?INUOUS REMOVAL OF BREA:K (MUCILAGI- 
NOUS PRODUCTS) FIROM, AND PURIFICATION 0F,  VEGETABLE 0ILS 
AND FATS. R. Raffaeta. U.S. 3,206,437. The process conlpriscs 
the steps of:  (a) confining a nfixture of about equal volumes 
of oil and water in a closed circuit;  (b) continuously circu- 
lat ing the mixture in the closed circuit;  (e) continuously 
emulsifying the mixture during "the course of i ts  circulation; 
(4) continuously removing oil and water from the closed 
circuit;  (e) introducing oil and water i~lto the closed circuit 
a t  a total  flow rate  equal to the total  flow rate at  which oil 
and water are removed; and I f )  centr ifuging the removed oil 
and water to separate the purified oil from the water. 

• F a t t y  A c i d  D e r i v a t i v e s  
THERMAL CONDUCTIVITY OF CASTOI~ OIL-BASED I~IGID URETttANE 
FOAMS. C. K. Lyon, V. H. Garrett ,  D. R. Black, T. H. Apple- 
white and L. A. Goldblatt (West. Reg. Res. L,~b., West. Uti- 
lization Res. and Dev. Div., U.S. Dept. of Agri., Albany, 
Calif.). Ind. Eng. Chem. Product l~es. Detz. 4, 189-91 (1965). 
The effect of aging on thermal eonduetivities of comparable 
castor oil-based and polyether-bascd rigid arethane foams was 
determined. Uncut samples of both foam types (representative 
of foam-in-place applications) maintained equivalent low ther- 
mal conductivities throughout test periods of 6 to 12 nmnths. 
With cut samples, commonly used for testing, thermal con- 
ductivities increased at differen~ rates on aging. Mass spec- 
troscopic studies showed tha t  the relatively greater init ial  in- 
crease in thermal conductivity of cut samples of castor oil- 
based foams was due to a higher rate of diffusion of air into 
the foam cells. 

SOME REACTIONS O'F UNSATURATED 7~ATTX r ACIDS AND TItEIR 
DERIVATIVES IN MOLTEN ALKALIES. M,  ]~. Ansell, A.  N .  IRadzi- 
will, D. J.  Redshaw, I. S. Shepherd, D. Wallace and B. C. L. 
Weedon (Queen Mary College, Mile End Road, Lotldon E. 1, 
England) .  d. Agr. Food Chem. 13, 399-401 (1965). The 
labeling pat tern of saturated fa t ty  acids formed by t reatment  
of unsaturated fa t ty  acids with molten potassium deuteroxide 
indicates tha t  reactions of the Varrent rapp type proceed by an 
init ial  sequence of discrete, reversible, prototropic rearrange- 
men'ts. The principal reactions during the alkali fusion of 
aleuritlc acid have been identified. Alkali fusion of epoxy 
derivatives of unsaturated fa t ty  acids has been shown to 
involve ini t ial  opening of the epoxide ring in at  least three 
ways: hydrolysis, reduction or rearrangement,  and fl-elimina- 
tlon. Reactions of %he la t ter  type predominated in the alkali 
fusion of w-alkoxy fa t ty  acids. 

SYNTHESIS OF NATU1~ALLy OCCUltING UlqSATURATED ]~ATTy ACIDS 
BY STERICALLY CONTROLLED CARBONYL OLEFINATION. L. D. 
Bergelson and M. M. Shcmyakin (Inst.  Chem. of Nat. Prods., 
USSR Aead. Sci., Moscow USSR).  Angew. Chem. Internat, 
Edit. 3, 250 (1964). A review. CarboI~yl olefination can be 
sterically controlled to obtain eis-olefins. This reaetion may be 
used to synthesize unsaturated and polyunsaturated fa t ty  acids 
with differing positions and sequences of eis- and trans double 
bonds and to ~-hydroxy and branched chain fa t ty  acids. 

AUTOXIDATION OF METtIYL LINOLEATE IN WATEI~ I .  C0.NTRIBU- 
TION : ISOLATION AND IDENTIFICATION 01~ N-AMYLHYDROPEROXIDE 
AND 2-OCTENAL. W. Klopffer, H. Estcrbauer  and E. Sehauen- 
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stein (Lehrkanzel Biochem., Univ. Graz, Aus t r ia ) .  F e t t e  Se i f en  
Anstrich~:~ittel 67, 198 203 (1965). From the water so]ub]e 
reaction products  formed during the autoxidation of methyl 
linoleate two compounds were isolated by means of adsorption 
chromatography.  In f ra red  and ultraviolet speetrophotoinetry 
and polarography were used to characterize the compounds. 
The reduced n-amylhydroperoxide (pentanol -1) was analyzed 
in the form of its 4,4'-nitroazo-benzenecarbonie acid ester and 
the 2-octenai as its 2,4-dinitrophenylhydrozone. The mechanism 
of the format ion of these compounds is discussed. 

BIFVNCTIONAL FATTY ALCOHOLS I I I .  LINOLENIC ACID AS START- 
ING MATERIAL FOR THE PREPARATION OF LONG CHAIN ALKANDIOLS- 
1,4. K. Thewalt  and W. Rudolph (Lab. Chenl. Works, Witten,  
W i t t e n / R u h r ) .  F e t t e  Se i f en  Arts tr iehmit te l  57, 187 89 (1965). 
Unsa tura ted  ketoesters of earboxylic acids with 9 to 13 carbon 
atoms are fortned by the 5-condensation of linolenie acid ester 
with aldehydes. Hydrogenat ion  of the satne in the presence of 
copper chromite catalysts  at  230-240C yields 55-85% of 
theoretical anlounts of pr imary  mono and pr imary  secondary 
bifunct ional  f a t ty  alcohols with hydroxyl groups  in the ~/- 
position. 

TETRALKYL DIMERIC FAT AMINES. ]{. Fisher,  L. R. Vertnik,  
K. E. McCaleb and N. M. Le Bard (General Mills, Inc. ) .  
U.S. 3,201,47l.  A compound is deseribed having the s tructure 
R~R.:NCH._.I)CH2NR:~R, in which R~, R2, R:~, and R, are selected 
f rom the group consisting of aliphatie hydrocarbon radicals 
with 1 to 18 carbon atoms rind hydroxy subst i tuted aliphatic 
hydrocarbon radicals with 1 to 18 carbon atoms, and D is a 
dimeric fat  radical. 

• B i o c h e m i s t r y  and N u t r i t i o n  
ANTAGONISI~I BETWEEN VITAMINS A AND K IN THE GERMFREE 
RAT. B. S. Wos tmann  and P. L. Knigh t  (Lobund Lab. Dept. 
of Bio., Uuiv. of Notre  Dame, Notre Dame, Ind i ana ) .  J .  Nu t r .  
87, 155-60 (1965). Weanling germfree male ra ts  were fed a 
semi-purified diet complete except for  being free of vi tamin K 
and eonqoaining only approximately 0.4 I U  of vi tamin A aetiv- 
i ty /g .  Vi tamins A and K~ were administered separately, vita- 
min A to the amount  of zero, 5, 50, 200 and 200 I U / d a y ,  and 
vi tamin D first at  a level of 2 #g /day ,  later  to the anmunt  of 
0.5 ~g/day.  A daily intake of 0.5 ~g /day  allowed only a 
limited ]ifespan before the ra ts  died with all the symptoms of 
the hemorrhagic syndrome typical of a vi tamin K deficiency. 
Compared with the survival time observed with vi tamin A 
intakes usually considered adequate, l i fespan was shortened by 
a daily intake of 2000 I U / d a y ,  possibly shortened at an intake 
level of 200 IU,  and definitely prolonged without  vitamin A 
supplementation.  This last  group of rats  denmnstrated reduced 
growth associated with the low vitamin A intake, presumab]y 
leading to a lower requirement for  vitanlin K. I t  was con- 
eluded tha t  in the usual range of vi tamin A intake for  germ- 
free rats  fed the diets conmmnly used in germfree experi- 
nlentation, no effect of vitamin A intake upon vi tamin K 
requirenient is demonstrable. 

EFFECT OF DIETARY CHOLESTEROL ON 5IAN ~S SERUI~I LIPIDS. 
F. Grande, J.  T. Anderson, C. Chlouverakis, M. P ro j a  and 
A. Keys (Lab. of Physiol. Hygiene,  Univ. of Minn., Minneapo- 
lis, Minn.).  J .  Nu t r .  87, 52-62 (1965). Serum cholesterol levels 
in man were found to be proport ional  to the square root of di- 
etary cholesterol level. The change of serum cholesterol (mg/100 
ml) produced by subst i tu t ing a diet containing Z~ mg of choles- 
terol/1000 kcal for  another containing Z~ mg of cholesterol/  
1000 kcal is given by the formula  A Chol = 1.5 (Z~-Z~). 
This fornlula is based on experiments  in which the daily 
cholesterol supplenlent was dissolved in 100 g of oil which was 
in turn  incorporated into the diet or given in the fo rm of dry 
egg yolk mixed with the same amount  of oil, buqc it  a]so app]ies 
to other results reported in the l i terature with dietary cholesterol 
ranging froln zero to about 3000 rag/day.  The effect of dietary 
cholesterol on serum cholesterol and phospholipids was inde- 
pelldent of the degree of sa turat ion of the dietary fat .  Con- 
versely, the effect on the serum lipids of changing the composi- 
tion of the dietary fa t  was independent of the cholesterol 
content of the diet at  either 50 or 1500 mg/day .  

LIPID BIOSYNTHESIS Ik'¢ AORTIC INTIIV[A FROI~I NORMAL AND CHO- 
LESTEROL-FED RABBITS. A. F. Wherea t  (School of Med., Univ. 
Penn., Phila., Pa . ) .  J .  Atherscler .  l~es. 4, 272 82 (1964). The 
atherosclerotic int ima differs fronl the normal in the rates of 
certain metabolic functions. Oxygen consumption is accelerated 
in the atherosclerotie intima. Succinate s t imulates  oxygen 
consumption to a nmch greater  degree than any other substrate  
tested. Suceinate oxidation is incomplete, and fumara te  and 
malate are the only quanti tat ively significant products. We 
were unable to demonstrate  incorporat ion of either acetate or 
mevalonate into cholesterol in either the control or atheroscler- 
otic int ima under the conditions of our experiments. F a t t y  acid 
synthesis fronl acetate is significantly increased in the athero- 
sclerotic aortic intima. Suecinate oxidation st imulates the 
fa t ty  acid synthesis f rom acetate but  is not  i tself ineorpora±ed 
into the lipid. The rate of f a t ty  acid synthesis is greatest  
where the lesions are mos* advanced. 

ACCUSIULATION OF LIPID AND IgONLIPID CONSTITUEIgT'S IN RABBIT 
ATHEROMA. H. A. I. Newman and D. l~. Zilversmit (Dept.  of  
Physiology, Univ. of Tenn., Meuiphis, Tenn.) .  J .  Atherscler .  
Res. 4, 261-71 (1964). Six groups  of 10 rabbi t s  each were fed 
1% cholesterol for  periods up to 4 months. Free and esterified 
cholesterol of the thoracic in t ima were observed to increase 
expolientially early in the experiment. The ra/ce of cholesterol 
accumulation was found to depend on time of exposure to 
atherogenie diet as well as on serum cholesterol level. The data 
suggest  that  height of serum cholesterol level wil] not subst i tute  
fox' length of exposure to cholesterol feeding. Aortic phospho- 
lipids also increased exponentially af ter  an initia] ]ag period. 
Aortic triglycerides, DNA and protein  showed relatively minor 
changes during 'the same period. I t  is concluded that  these 
changes are consistent with the view tha t  aortic phospholipids 
increase in response to cholesterol infiltration and that  the 
increase does not reflect cellular proliferat ion.  

ATtIEROMATOUS PLAQUES IN AORTAS OF ESSENTIAL FATTY ACID 
DEFICIENT ~ATS. S. Kahn  (Squibb Inst .  Med. R.es., New Bruns- 
wick, N.Y.) .  Proc. Soc. Exp .  Biol.  Med.  119, 1035-36 (1965). 
Gross atherosclerotic plaques were produced in the abdominal 
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ao r t a s  of  f emale  r a t s  m a i n t a i n e d  for  one year  on a diet  deficient 
in essent ia l  f a t t y  ac ids  b u t  wi th  an eievated con ten t  of  choles- 
terol and  sa*ura ted  fa t .  Male r a t s  were not  s imi lar ly  affected.  

E F F E C T  OF NICOTINIC ACID ON SER~U~I TR, IGLYCEP~IDE, CHOLESTEIC0L 
AND CIIYLOMICI~ONS IN I~ATS. R ,  S.  Jaeobs ,  M. S. Grebner  and  
D. L. Cook (Dept .  of  Pha rmaco logy ,  G. D. Searle and  Co., 
Chi., I l l . ) .  Prec.  Soc. E x p .  Biol.  l i e d .  119, 1117-20 ( I965) .  
The  effects  o f  nicot inic acid on sermu l ip ids  have  been s tudied  
in ra ts .  Signif icant  decreases  in serum t r ig lycer ide  and  choles- 
terol were observed in f a s t e d  r a t s  4 hem's  a f t e r  oral admin i s t r a -  
t ion o f  nicotinic acid. Grea ter  redne t ions  in t r ig lyeer ide  oc- 
curred than  in cholesterol.  In  addi t ion,  in ano the r  s tudy,  oral 
or pa ren te ra l  a d m i n i s t r a t i o n s  of  nicotinic acid s ignif icant ly  
inh ib i ted  f a t - induced  chylomieronemia.  

ABSORPTION OF DIETAP~Y FATS BY THE RAT IN CHOLESTYBAMINE- 
INDUCED STEATO'R.RHEA. R.  W. Hark ins ,  L. M. H a g e r m a n  and  
~ .  P.  Saret~ (Dept .  of  Nu t r .  Res., Mead J o h n s o n  Res. Center ,  
Evansvi l le ,  I n d i a n a ) .  J .  N u t r .  87, 85-92 (1965) .  Cholestyra-  
mine,  a bile ac id-seques ter ing  resin,  impai red  f a t  absorp t ion  in 
wean l ing  r a t s  fed  a diet con ta in ing  15% corn oil. W i t h  no 
cholestyranfine,  94% of the  f a t s  were absorbed.  Absorp t ion  
decreased with increas ing  a m o u n t s  of  resin,  and  with 10% 
choles tyramine  in the  diet, only 35% of the  f a t  was reta ined.  
I n  a second s tudy,  5% choles tyranf ine  decreased the  re tent ion  
of a var ie ty  of d ie ta ry  f a t s  as fol lows:  (in per cent)  medium-  
chain t r igfvcer ides ,  '2; coconut oil, 7; safflower oil, 16; soy 
oil, 17; corn oil, 20; olive oil, 27; b u t t e r f a t ,  28; and  lard,  37. 
Two per cent  eholes tyramilm had  litt le effect upon net  ealcium 
absorp t ion  a l though  5% decreased absorpt ion  with all d ie ta ry  
fa t s .  The type  of d ie ta ry  f a t  had  l i t t le effect on the  fecal  
excret ion of bile acids. Two per  cent eholes tyramlne  increased 
the  fecal  excret ion of bile acids 30-fold over control levels 
a l t hough  5% choles tyramine  did not  fm ' the r  increase Mle acid 
excretion. Net  re tent ion  of the  med ium-cha in  f a t t y  acids  and  
linoleie acid was h igh even with nmrked  s tea tor rhea ,  whereas  
the  long-chain  s a t u r a t e d  f a t t y  acids  and oleic acid were poorly 
absorbed.  

INCIDENCE OF TEI~ATOGENY INDUCED BY VITA~IIN E DEFICIENCY 
IN THE Rk'P. ]~. A. Gortner ,  J r .  and  J o a m m  Ekwur tze l  (Shank-  
lin Lab.  of  Biology,  Wes leyan  U n i v ,  Middle town,  Conn.) .  
Prec.  Soc. Exp .  Biol.  Med.  119, 1(!69 71 (1965) .  Ho l t zman  
and  Sherman  s t ra in  female  albino ra t s  were ra ised on tocoph- 
erol-free or tocophm'ol -supplemented diets  for  3 months ,  then 
bred  to normal  males.  On the 9th  to l l t h  day of ges ta t ion  mos t  
of  the  depleted females  received a tocopherol supp lemen t  by 
s tonlach tube. All an imal s  were Sacrificed on the  21st day of 
ges t a t ion  and  the  uter i  and  fe tuses  examined for  resorp t ions  
and  congeni ta l  ma l fo rma t ions .  Of  the 92 developed f e tuses  
produced by those r a t s  receiving the  delayed supp lements ,  only 
4, or less t h a n  5 %  of  t h e  to ta l ,  showed any  gross  abnormal i t i es .  

EFFECTS OF NICOTINIC ACID ( N A )  AND NICOTINAMIDE ( S A M )  
ON SERUI~I CHOLESTEKOL AND ERYTHP~OCYTE NICOTINAIXIIDE ADE- 
NINE DINUCLEOTIDE ( N A D )  LEVELS OF RABBITS. ~.  Fon teno i ,  
H. Redetzki  and  R. Deupree  (Lou is iana  S ta te  Univ.  of  Med., 
New Or leans) .  Prec.  Soc. E x p .  Biol. Med.  119, 1053-55 (1965) .  
The  influence of  N A  and  S A M  admin i s t r a t i on  on e ry th roey te  
N A D  and se rmn  cholesterol  of  cholesterol fed rabb i t s  was irl- 
ves t iga ted .  N A M  was more  effective than  N A  in both e levat ion 
of  e ry th rocy te  N A D  concen t ra t ions  and  lowering of  se rmn 
cholesterol.  The  resu l t s  were discussed in suppor t  of  the  
hypo thes i s  o f  AltschuI  t h a t  a s ignif icant  re la t ionship  exis ts  
be tween the  effects  of  N A  and S A M  on serum cholesterol and  
e ry th roey te  N A D  levels. 

I N F L U E N C E  OF CARBOHYDIgATE-TO-FAT RATIO ON I~IETABOLIC 
r CHANGES INDUCED IN BATS BY FEEDING DIFFERENT CARBOHYDRATE- 

FAT COJ~IBINATIONS. Cather ine  Carroll  and  El izabe th  B r i g h t  
(Dept .  of  H o m e  Eeonmnies ,  Agr .  Expt .  S ta t ion ,  Univ.  of  
Arkansas ,  Faye t tev i l l e ,  Ark . ) .  J .  N u t r .  87, 2 0 2 - t 0  C1965). The 
s tudy  was des igned  to deternfine whether  c h a n g i n g  the  re la t ive 
p ropor t ions  of  ca rbohydra te  and  f a t  in the  diet wouhl influence 
metabol ic  responses  in r a t s  to different  sources of  the  2 nu- 
t, r ients .  F o u r  c a r b o h y d r a t e - f a t  combina t ions  (glucose and  fruc- 
tose each wi th  eorn oil (CO) and  with h y d r o g e n a t e d  coconut  
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oil ( t I C O ) )  were combined in h igh  ca rbohyd ra t e : l ow  f a t  dud 
low c a r b o h y d r a t e : h i g h  f a t  diets .  P ro t e in  and  caloric va lues  
o f  all diets  were equivalent .  E i g h t  g roups  o f  male,  wean l ing  
r a t s  were each f ed  one of  the  exper imen ta l  diets  for  2 to 4 
weeks. Reducing  the  ca rbohydra t e - to - f a t  ra t io  f r o m  64:5  to 
19:25 (by  we igh t )  resul ted in  the  fol lowing changes  in l iver 
f u n c t i o n s :  1) ma rked  reduc t ion  or complete  e l imina t ion  of 
responses  of  the  g lucose-6-phosphatase  and  f ruc tose  diphos- 
pha t a se  enzyme sys t ems  to d ie t a ry  f ruc to se ;  2) s ignif icant  
increase  in response  o f  g lueose-6-phosphatase  to d ie ta ry  t ICO;  
3) decreases  in  l iver g lycogen,  to a d i f ferent  extenq~ wi th  differ- 
en t  c a rbohydra t e - f a t  con~binations;  4) s t r i k ing  increases  in 
total  l ipid in r a t s  fed  CO or HCO wi th  g lucose ;  and  5) increases  
in cholesterol in r a t s  f ed  CO, and  fir phosphol ip id  in r a t s  fed  
IICO, 

E F F E C T  OF PHYSICAL FORM~ COI~[POSITION AND LEVEL OF INTAKE 
OF DIET ON THE FATTY ACID COI~IPOSITION OF THE SHEEP CAI~CASS. 
A. Bensadoun  and  J.  T. Reid (Dept .  of  An imM I t u s b a n d r y ,  
Coruell Univ. ,  I thaca ,  N .Y. ) .  J .  N u t r .  87, 239-44  (1965).  The  
f a t t y  acid composi t ion o f  the  mixed  l ipids was  deternf ined in 
the  ground,  whole carcasses  of  45 sheep,  each of which  h ad  
inges ted  for  196 days  one of  3 diets  a t  one of  3 levels of  
intake.  The sheep were of 2 ages  (27 and  ]5 m o n t h s  a t  the  
t ime of s l augh te r ) .  The propor t ions  of  the  m a j o r  f a t t y  acids  
were not  different  for  the  sheep inges t i ng  the  3 die ts  (chopped 
h a y ;  pelleted, g round  h a y ;  and  a pel leted mix tu r e  of  45% 
of corn meal  and  55% of g r o u n d  h a y ) .  There  was,  however,  
a s ignif icant ly  ]ower propor t ion  of  hep tadeeanoic  and  hepta-  
deeenoie acids  in the  carcasses  of  sheep fed  the  corn-conta in ing  
diet  than  in those i nges t i ng  the  other  diets.  Carcasses  of  sheep 
on the  low level of  in take  conta ined  18% more  of  oleic acid 
t han  did those of  sheep receiving the  h igh  level of  in take.  This  
s ignif icant  increase (P  < 0.05) was a t  the  expense ma in ly  of 
s tear ic  acid. The carcass  ]ipids of  27- and  15-month-old sheep 
a d j u s t e d  to the  same body we igh t  had  essent ia l ly  the  same 
f a t t y  acid composit ion.  The propor t ions  of  b ranched  hepta-  
decanoic acid were s igni f icant ly  g rea te r  (P  < 0.05) in t h e  
27-month-old sheep. I n  th is  s tudy,  body weigh t  was  the  mos t  
i m p o r t a n t  fac tor  inf luencing the  f a t t y - ac id  cmnpos i t ion  of the  
e ' | r c a s s .  

IBIOCHEI~IICAL AND ItIST'O,CHEMICAL CHANGES IN AOI~TA OF CHICKS 
FED VEGETABLE OILS AND CHOLESTEI~OL. S.  Baner jee ,  P.  Nar-  
a s imha  Rao and  S. K. Ghosh (Dept .  of  Phys io logy,  S.M.S. Med. 
College, J a ipu r ,  I n d i a ) .  Prec.  See.  Exp .  Biol.  Med.  119, 
1081-86 (1965).  Po r t ions  of aor ta  of  chicks fed coconut  oil, 
sesame oil, n m s t a r d  oil and  hyd rogena t ed  g r o u n d n u t  oil, with 
or wi thout  s inml taneous  a d m i n i s t r a t i o n  of  cholesterol,  for  8 
weeks were analyzed  for  cholesterol,  phosphol ip ids ,  hexosamine  
and  hydroxyprol ine .  The d i s t r ibu t ion  of  elast ic  t issue,  acid 
mueoph lysacchar ides  and  l ip ids  in the  ao r t a  was aaso s tudied  
by h is toehemical  methods .  The  sever i ty  or degree of  the  
d i f ferent  changes  was ne i ther  re la ted to the  p l a sma  level of  
cholesterol  nor to the s a tu r a t i on  or u n s a t u r a t i o n  o f  the  vegetable  
oils used. 

E F F E C T  OF DIETAR, Y LINOLEIC ACID~ VITAMIN E AND ETI~OXYQUIN 
ON FERTILITY OF MALE CHICKENS.  Cx. ] :k  Arscot t ,  J .  E.  P a r k e r  
and  E. M. Dickinson (Dept .  o f  Pou l t ry  Sei. and  Ve te r ina ry  
Med., Oregon S ta te  Univ. ,  Corvallis,  Ore.) .  J .  Nu t r .  87, 63-68 
(1965).  Adul t  male  chickens were f ed  diets  low in linoleie acid, 
v i t amin  E and  e thoxyqu in  or h igh  in  ]inoleie acid wi th  or 
wi thout  added vi tanf in  E or e thoxyquln  for  25 weeks. Fer t i l iz-  
ing  capac i ty  and  sperm concent ra t ion  of  semen were adverse ly  
affected with males  f ed  the  h igh  l inoleic acid diet  wi thou t  vi ta-  
min  E or e thoxyquin .  The  addi t ion  o f  v i t amin  E or e thoxyquin  
to the  h igh  linoleic acid diet  overcame these  adverse  effects. 
The  low linoleic acid diet  w i thou t  v i t amin  E and  e thoxyquin  
had  no adverse  effect  on fe r t i l i z ing  capac i ty  and  concent ra t ion  
of  semen. No differences  were evident  for  males  f e d  any  of  
the  diets  as f a r  as semen volume, ha tehab i l i ty  of  fe r t i le  eggs ,  
body or tes tes  we igh t s  or feed  eonsnmpt ion  were concerned. 
I )ur ing  the  26th and  27th weeks increas ing  the  n u m b e r  of  
sperm insenf ina ted  fMIed to improve  fe r t i l i ty  o f  the  males  f ed  
the diet  h igh  in linoleie acid wi thou t  v}tamin E.  The  resu l t s  
indicate  tha t  diets  h igh  in linoleic acid b u t  wi thou t  v i t amin  E 
affeet  fe r t i l i z ing  capac i ty  as well as the  n u m b e r  of  sperm 
produced.  

E F F E C T S  OF NON-ESSENTIAL ACIDS ON ESSENTIAL FATTY ACID 
DEFICIENCY. t~. B. Alfin-Slater ,  R. S. Morris,  H. H a n s e n  and  
J.  F.  Proc tor  (School of  Publ ic  Hea l th ,  Univ.  of  Calif. ,  Los  
Angeles ,  Cal i f . ) .  J .  Nu t r .  87, 168-72 (1965).  The effects of  
the  methy l  esters  of  f a t t y  acids  of  chain l eng th  C-4 th rough  
C-18, inc lud ing  oleic, elaidic, and  linoleie, on essent ia l  f a t t y  
acid deficiency were s tudied  in f eed ing  tes t s  wi th  ra ts .  U s i n g  
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depressed  g rowth  response  as a cri terion,  all of  the  f a t t y  acid 
es ters  except  oleate and  l inolcate  accen tua ted  essent iM f a t t y  
acid deficiency, with the  esters  of  f a t t y  acids C-4 t h r o u gh  C-10 
and  elM(late exh ib i t ing  a m u c h  g rea te r  effect t h a n  thc  longer-  
chain  f a t t y  acid esters.  The h ighes t  mor t a l i t y  was observed in 
f emales  f ed  caproate ,  capry la te  and  laura te  and  in males  fed  
capryla ie ,  ] au ra te  and  stem-ate. W h e n  reproduct ive  pe r fo rm-  
a n t e  is j udged ,  methyl  es ters  of  myr i s t a te ,  pahn i t a t e ,  s tea ra te ,  
oleate a n d  t inoleate improved the reproduct ive  p e r f o r m ance  of  
f ema le  r a t s  f ed  the  f a t - f r e e  diets  and,  therefore ,  pa r t i a l ly  
a l levia ted the  essent ia l  f a t t y  acid deficiency. W h e n  cholesterol  
levels are used  as cri teria,  supp lemen ta t i on  wi th  l an ra t e  and  
oleate resul ted  ill an il~crease in the accumula t ion  of hepat ic  
cholesterol esters  over t h a t  obta ined  when an u n s u p p l e m e n t e d  
f a t - f r ee  diet was fed, ind ica t ing  tha t  l au ra te  and  oleate ac- 
cen tua te  essent ia l  f a t t y  acid deficiency in this  respect.  I t  is 
concluded tha t  several  metabol ic  p a t h w a y s  and  physiological  
responses  affected by essent ia l  f a t t y  acid deficiency can be 
inf luenced by the  concomi tan t  presence of  non-essel i t ial  f a t t y  
acids. I t  is f u r t h e r  concluded tha t  eva lua t ion  o f  essent ia l  f a t t y  
ac ids  s t a t u s  should  involve more  t h a n  one measuremen t .  

IDENTIFICATION OF SOME LIPID PEROXIDES BY THIN-LAYER CtIRO- 
MATOGRAPHY. l'~. Oette (The  Rockefeller  Ins t . ,  New York,  
N.Y. ) .  J. Lipid Res. 6, 449-54 (1965).  Solvent  sys t ems  are 
described which pe rmi t  class separa t ions  of var ious  peroxidized 
l ipids 1) 5" t h i n d a y e r  ch romatography .  This  procedure  has  proved 
use fu l  in biological  s tudies  and  for t e s t ing  the  de ter iora t ion  
o f  lipids. P roof  is g iven t h a t  the  leas t  polar  peroxides  of  
methyl  es ters ,  glycerides,  and f a t t y  acids  are monoperox ides ;  
i t  is then  a s s m n e d  tha t  the  least  polar  peroxides  in tile o ther  
tes ted  g roups  (cholesterol,  cholesterol  esters ,  and  phospho-  
l ip ids)  are  also monoperoxidcs .  The more  polar  peroxides  
p robab ly  represen t  h ighly  peroxidizcd and  polymeric  forms.  

QUANTITATIVE ANALYSIS OF PHOSPHOLIPIDS AND PHOSPHOLIPID 
FATTY ACIDS FROM SILICA GEL TttIN-LAYER CHROhIATOGRAMS. 
F.  Pa rke r  and N. V. Pe te r son  (Div. of  Dermato logy ,  Dept. of 
Med., Univ.  of  Wash .  School of  Med., Seatt le ,  W a s h . ) .  J. Lipid 
Res. 6, 455-60 (1965).  An improved procedure  for  the  quant i -  
ta t ive  assay  of  phosphol ip ids  separa ted  by TLC is described,  
in which a special ly washed Silica. Gel H and  a newly des igned 
c h r o m a t o g r a p h y  un i t  are employed.  Ana lys i s  of  phosphol ip id  
phosphorus  and  phosphol ip id  f a t t y  acids  was accompl ished  in 
the  Ilreseuce of  si l ica gel scraped directly f rom the ehromato-  
plates .  Rccovery of phosphorus  r anged  f rom 96 to 1009~. The 
wash ing  of  the  Silica Gel H wi th  ch loroform-methanol - formic  
acid resul ted  in ext remely  low phosphorus  b lanks  on the  silica 
gel, and also removed impur i t i e s  which were fomul  to cause 
var ious  peaks  on GLC. 

INl~LUENCE OF SEVERAL PHYSICAL ACTIVITIES ON SERUM CItOLES- 
TE!~OL CONCENTRATIONS IN YOIN(I MEN. I). E. Cami)bell (Dept .  
o f  Phys ica l  and  Hea l th  Eduea t ion ,  Univ.  of  Texas ,  Aus t in ,  
T e x a s ) .  J. Lipid Res. 6, 478-80 (1965).  An a t t e m p t  h a s  been 
m a d e  to deternfinc the  influence of several  phys ica l  ac t iv i t ies  
upon  the serum cholesterol  of  133 young  adul t  males,  who were 
r andondy  selected to pa r t i c ipa te  in 10-week p r o g r a m s  of  cross- 
count ry  r m m i u g ,  gulf ,  tennis ,  t u m b l i n g - g y m n a s t i c s ,  wres t l ing ,  
and  weight  t r a in ing ,  and  whose cholesterol  wflues were com- 
pa red  with those of a control  group.  The f indings as examined  
by ana lys i s  of  var iance  sugges t  t h a t  d i f ferent  types  of  phys ica l  
ac t iv i ty  influence cholesterol  concent ra t ions  in di f ferent  degrees :  
sub jec t s  who pa r t i c ipa t ed  in a v igorous  anti dynamic  type  of  
ac t iv i ty  showed a s ignif icant  decrease,  whereas  sub jec t s  who 
pa r t i c ipa t ed  in a v igorous  bu t  s ta t ic  type  of  ac t iv i ty  experi- 
enced no s ignif icant  reduct ion du r ing  the  exper imenta l  period. 

LIPID COMPOSITION OF HEART I~IUSCLE HOMOGENATE. L. W. 
Wheeldon,  Z. Sehumer t  and  D. A. Turne r  (Biochcm. Res. Div., 
S ina i  t t o s p i t a l  of  Bal t imore ,  Inc., Bal t imore ,  M a r y l a n d ) .  
J. Lipid /~es. 6, 481-89 (1965) .  Us ing  cytochrome oxidase and  
es terase  a s s a y s  as a guide,  mi tochondr ia  and  microsomes were 
p repa red  f rom ox hea r t  homogena te  wi th  about  25% cross- 
con tamina t ion  of  phosphol ipid .  By the same cri ter ia ,  the  l ipid 
complement  of  well washed myofibri ls  was essent ia l ly  micro- 
somal  in origin.  Approx ima te ly  60% of  the  phosphol ip id  of  
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the  whole homogena te  was found  to be associa ted  wi:th micro- 
soines, abou t  ha l f  of  th is  be ing  f irmly bound  to myofibri ls .  

Mi tochondr ia l  ] ipids were charac te r ized  by a h ighe r  degree of 
u n s a t u r a t i o n  of the  f ree  f a t t y  acids  and  h igher  conten ts  of  
cardiolipin,  cholesterol,  and  coenzyme Q t h a n  in microsomes,  
where chol ine-conta in ing phosphol ipid ,  especial ly sph ingomyel in ,  
f o rmed  a g rea te r  propor t ion  o f  the  to ta l  phosphot ip id  t h an  in 
mi tochondr ia .  The o u t s t a n d i n g  difference was  the  v i r tua l  lo- 
cal izat ion of e thano lamine  ill microsomes,  in  con t r a s t  to the  
equal  d i s t r ibu t ion  of  choline p l a sma logen  between mi tochondr ia  
and  microsomes.  Myofibril  l ip ids  resembled  more  closely micro- 
somal  t han  ml tochondr ia l  l ipids,  b u t  conta ined  in addi t ion  
phospha t idy l  serine and  phosphoinos i t ide ,  which were no t  
detected in mi tochondr i a  and  microsomes.  

PHOSPtIOLIPID COMPOSITION OF CItICK BRAIN DURING DEVELOP- 
MENT. T. J .  Siek and  ]~. W. N e w b u r g h  (Dept .  of  Chem.,  
Oregon Sta te  Univ. ,  Corvallis,  Oregon) .  J.  Lipid  t~es. 6, 
552-55 (1965) .  The phosphol ip id  composi t ion  o f  chick embryo  
b ra in  was  exanfined over the  in te rva l  4-18 days  o f  incubat ion .  
P h o s p h a t i d y l  e thano lamine  accoun ted  for  abou t  25% of  t h e  
to ta l  l ipid phosphorus  du r ing  th i s  in terval ,  while phospha t idy l  
choline decreased f r o m  70 to 50%. Sph ingomye l in  fo rm ed  a 
relat ively low f rac t ion  of  the  to ta l  phosphol ipid .  The sum of  
inositol  phospha t ides  and  phospha t idy l  serine was abou t  5%,  
with s l ight  va r i a t ion  du r ing  the  in terva l  s tudied.  A phospho-  
l ipid resembl ing  cardiol ipin  was  detected.  I t s  content  increased 
to 4% dur ing  th i s  incuba t ion  period.  

ORIGIN" OF PtIOSPIIOLIPIDS IN THE CHICK EI\IBRYO DURING DE- 
VELOPI\IENT. Ibid., 556-64.  I no rgan i c -P  ~, in jec ted  int;o yolks 
of  eggs  incuba ted  to produce  embryos  of  d i f ferent  ages,  was  
incorpora ted  into all phosphol ip id  f r ac t ions  in both whole 
chick embryo and  embryo brain.  Specific ac t iv i ty  values  
compared  between ind iv idua l  phosphol ip ids  of  the  same incu- 
ba t ion  age and  in eggs  in jec ted  a t  the  same t ime  did not  vary  
more t han  twofold between one another .  Biological ly  p repared  
phospha t idy l -P  :~ choline and  phospha t i dy l -P  3'~ e thanolamine ,  
when in jec ted  into yolks of eggs ,  gave  a very  d i f ferent  p a t t e rn  
of  incorporat ion into embryo  b ra in  from t h a t  g iven by inor- 
gan ic  P~.  W h e n  the labeled choline phospha t ide  was  in jec ted ,  
a phospha t idy l  choline f rac t ion  was  isolated whose specific 
ac t iv i ty  was 30-40 t imes  g rea t e r  t h a n  those  of  o ther  phospho-  
l ipid f rac t ions .  P h o s p h a t i d y l - P  ss e thano lamine  in jec t ion  gave  
u qual i ta t ive ly  s imi lar  resul t .  Glycerol-l ,3-C ~ and  ace t a t ed -C  ~ 
were incorpora ted  to a much  lesser  ex ten t  t h a n  ino rgan ic -P  32. 
The hypothes i s  is advanced  t h a t  as the  embryo develops, de novo 
synthes i s  f rom inorganic  phospha t e  decreases  and  in tac t  phos- 
phol ip id  is t r an s f e r r ed  f rom the yolk to the  embryo  and  i ts  
organs .  

LIPID CO~IPOSITION OF THE NORMAL HU~C[AN DRAIN : GRAY 
.MATTER~ WHITE 5IATTF..Rt AI~D ]~[YELIN. J .  S. O 'Br ien  am]  E. Lo i s  
Sampson  (Depts .  of  Pa thol .  and  Med., Univ.  o f  Sou the rn  Cal. 
School of  Mud., Los  Angeles ,  Cal .) .  J.  Lipid Res. 6, 537-44  
(1965) .  Gray nmt te r ,  white ma t t e r ,  and  myel in  were isolated 
f rom the f ron ta l  lobes of  h u m a n s  aged  10 months ,  6 yr.,  9 yr.,  
and  55 yr.,  and  the  l ipid composi t ions  of  each were determined.  
Myel in  had  a much  h igher  l ipid content  (78 81% of  the  dry 
weigh t )  t han  whi te  m a t t e r  ( 4 9 - 6 6 % )  or g r ay  m a t t e r  ( 3 6 -  
4 0 % ) .  Myelin conta ined  much  h igher  molar  pe rcen tages  of  
cerebroside and  cerebroside su l fa te ,  s l ight ly  h ighe r  molar  
pe rcen tages  of  cholesterol,  and  lower mola r  pe rcen tages  o f  
e thano lamine  g lyce rophospha t ides  and  choline g lyeerophospha-  
t ides  than  g ray  mat te r .  The  molar  pe rcen tages  of  ser ine 
g lyce rophospha t ides  and  sph ingomye l in  were abou t  the  same 
in eaelt t issue.  The a ldehyde content  of  g lycerophospha t ides ,  
expressed  as molar  percen tage  of the  to ta l  l ipoidal  res idues  in 
each lipid, were as fol lows:  e thano lamine  g lyce rophospha t ides  
f rom myel in  4 0 - 5 0 % ;  e thano lamine  g lycerophospha t ides  f rom 
g ray  m a t t e r  2 1 - 2 7 % ;  ser ine g ]ycerophospha t ides  f r om  myel in  
2 1 - 3 6 % ;  serine g lyce rophospha t ides  f r m u  g r a y  m a t t e r  0.3- 

i 3 . 8 ~ .  ( h o l  ne g lyce rophospha t ides  f r om ei ther  t i s sue  conta ined 
only t races  o f  a ldehydes .  The  ex t ra -myel in  por t ion  of  white  
m a t t e r  had a l ipid composi t ion  t h a t  was  very  s imi la r  to t h a t  
of  myel in ,  bu t  qui te  d i f ferent  f r om t h a t  of  g r ay  ma t t e r .  
Assunf ing  a molecular  weight  of  28,000 for  myel in  p r o t e i n ( s ) ,  
i t  was calcula ted t ha t  for  each pro te in  molecule in h u m a n  
myel in  there  are 186 l ipid molecules,  111 of  which  are polar  
]ipids and  75 of  whicll consis t  of  cholesterol.  The  over-all 
molar  ra t ios  of  the  polar  l ip lds  are phospha t ida ]  e thano lamine :  
serine g lycerophospha t ides  : choline g lyce rophospha t ides  : sphin-  
gomye l in :  cerebroside:  cerebroside su l f a t e :  s e ramide :  nnchar -  
ac ter ized  l ipids 2 5 : 9 : 2 0 : 9 : 2 9 : 7 : 3 : 9 .  I t  was  calcuta±ed t h a t  
the  mola r  rat io  o f  p ro te in  amino  acids  to polar  l ip ids  in h u m a n  
myel in  is  2.38 to 1. 
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~ATTY ACID AND ~ATTY ALDEI-IYDE COx'~[P0.SITION OF THE );[AJOR 
BIgAIN LIPIDS tN NOR3~IAL HU~IAN GRAY 5~ATTEI~t WHITE lkIATTEt¢~ 
AND MYELIN. Ibid., 545-51. Gray matter,  wtfite matter ,  and 
myelin were isolated from the frontal  lobes of the brains of 
humans  aged 10 months, 6 yr, 9 yr, and 55 yr. The major  
]ipids, including el, hanD]amine glycerophosphatides (EGP)  
serine glyceroplmsphatides (SGP),  choline glycerophosphatides 
(CGP), sphingoInyelin, cerebroside, cerebroside sulfate, and 
ceramide were isolated by column chromatography and their 
f a t ty  acid and fa t ty  aldehyde compositions were deterniined by 
gas-liquid chromatography. EGP and SGP from myelin had a 
fa t ty  aldehyde composition which differed from that  of EGP 
and SGP from gray mat te r ;  octadeceualdehydes were present 
in much higher proportions in these lipids from myelin than 
in those from gray matter.  EGP and SGP also contained high 
proportions of 20- and 22-carbon polyunsaturated f a t ty  acids, 
whereas CGP contained small proportions of these acids. Each 
glyeerophosphatide froIn gray matter  contained approximately 
3- to 6-fold higher proportions of polyunsaturated fa t ty  acids 
than did the same glycerophosphatide from myelin. Sphingo- 
myelin, cerebroside, cerebroside sulfate, and ceramide also 
differed in their f a t ty  acid compositions depending upon their 
tissue source; each sphingolipid from myelin in the yom~ger 
subjects contained 5- to 9-fold higher proportions of long-chaln 
fa t ty  acids (C~-C~(~) than did the same sphingolipid from gray 
matter .  The lipids from myeifi~ in the baby (10 months)  were 
very similar to those from myelin in the adult, both with respec~ 
to their content of polyunsaturated fa t ty  acids and to their 
content of long-chain fa t ty  acids. These findings suggest  that  
myelin in the baby is '~chemically mature '~ in its lipid com- 
position at an early age. 

FgACTIONATION OF NATURALLY OCCURRING LECITH1NS ACCORDING 
TO DEGREE OF UNSATURATION BY THIN-bAYER CHIgOMATOGgApHY. 
Gosta A. E. Arvidson (Dept. of Physiological Chem., Univ. of 
Lund,  Lund, Sweden). J. Lipid Res, 6, 574-77 (1965). Intact ,  
natural ly occurring lecithins were fractionated according to 
degree of unsaturat ion by thin-layer chromatography on silica 
gel plates i,npregna~ed with silver ni trate and heated at 175 
180C for several hours. 

RAPID METHOD FOR DETERMINING FREE AND ESTEfGIFIED CHOLES- 
TEROL 1N PLASI~IA EXTRACTS. B. B. Zeitman (Physiology Branch, 
Environmental  BiD. Div., NASA, Ames Res. Center, Moffett 
Field, Cal.). J. Lipid Res. 6, 578 80 (1965). A method has 
been developed for the quanti tat ive nieasurement of free and 
esterified cholesterol in extracts of rat plasma af ter  separation 
by thin-layer chromatography. As little as 0.2 ml of plasnm 
may be used in the deternfinations. 

EFFECT OF CHAIN LENGTH ON RATES OF UPTAKE OF FREE FATTY 
ACIDS DURING IN VITRO INCUBATIONS OF RAT ADIPOSE TISSUE. 
J. L. K~fittle and J. Hirsch (The Rockefeller Univ., New York, 
N.Y.).  J. Lipid Res. 6, 565 71 (1965). The incorporation into 
triglycerides Of 1-C~qabeled saturated free fa t ty  acids ( F F A )  
of different chain lengths (C:-C~,,) was studied using incubation 
of rat  epididymal fa t  pads in ~:itro. The results indicate that  
the rate at  which adipose tissue incorporates F F A  is dependent 
on chain length. With very short-chain acids a small amount is 
directly esterified into triglycerides, but the major  portion is 
elongated and csterified. Analyses by means of factiee chro- 
matography showed tha t  acids with a chain length of 10 or 
longer were esterified without elongation. 

METABOLIS~I OF At~ACHIDONIC ACID-1-C ~ tN THE RAT. R. I~. (~oots 
(The Procter & Gamble Co., Miami Valley Labs., CIR., Ohio). 
J. Lipid~Res. 5, 494--97 (1965). The metabohsm' of arachidonic 
ac~d-l-C has been studied in the rat. The ~cid ~as  fed as a 
component of randomly rearranged soybean oil; its absorption 
was greater than 96%. The rate of catabolism of arachidonic 
acid was significantly lower than  that  previously seen for 
linoleic acid and other long-chain fa t ty  acids. A marked 
tendency for arachidonic acid to be incorporated into phospho- 
lipids was observed. Arachidonic acid-containing phospholipids 
have been shown lo have a slower turnover rate than linoleic 
and pMmitic acid-containing phospholipids. I t  is proposed tha t  
this slower turnover rate is a reflection of ~he " e s s e n t i a l "  

DALLAS • FT. WORTH • LUBBOCK • SAN ANTONIO • EL PASO 

T E X A S  T E S T I N G  L A B O R A T O R I E S ,  I N C .  

R e f e r e e :  V e g e t a b l e  Oi l ,  Meal  & Linters  
E n g i n e e r s :  C o n c r e t e ,  S tee l ,  So i l  M e c h a n i c s  

P.  O.  B o x  2 1 4 4  D a l l a s ,  T e x a s  

character of araehidonie acid and is a rationM explanation for 
the slower catabolic rate of this  acid. 

DEVELOPING RAT BR.AIN: C~IANGES IN CI:[OLESTF..IgOL~ GALACTO- 
[~IFIDS~ AND TI-tE INDIVIDUAL FATTY ACIDS OF GANGLIOSIDES AND 
GLYCEI~OFHOSPttATIDES, Y ,  I(ishimoto, W. E. Davies and N. S. 
Radin (Mental Heal th Res. Ins., Univ. of Mich., Ann Arbor, 
Mich.). J. Lipid Res. 6, 532-36 (1965). Groups of brains f rom 
rats  of various ages (7 to 275 days) were analyzed for their 
contents of galactolipids (cerebroside ÷ cerebroside sulfate) ,  
cholesterol, and the individual fa t ty  acids of the gangliosides 
and glyeerophosphatides. Ganglioside stearate was found to 
accumulate at a steady pace during the first 20 days of life, 
then more slowly for at  least 32 days more, then to decrease. 
Ganglioside arachidate, on the other hm~d, accumulated steadiIy 
throughout  the period covered. The glyccrophosphatide acids 
showed several inversions in the ratios between selected pairs 
of acids, ~he trend being toward increasing unsaturat ion and 
chain length. Higher contents of 22:6 and 20:4 acids thaz~ 
previously reported were found, presumably because o£ improved 
nlethods. The galactolipids and cholesterol were deposited at 
very similar rates after  about 15 days, the molar ratio of the 
deposits (cholesterol/galactolipids) being about 2.2, the value 
found for purified myelin. 

TURNOVER OF THE FATTY ACIDS OF RAT BRAIN GANGLIOSIDES~ 
GLYCEI~OPHOSPHATIDES, CER.EBROSIDES~ AND SULFAT~DES AS A 
FL'NCTIO~" OF AGE. Y. Kishimoto, W. E. Davies and N. S. Radin 
(Mental Health Res. Inst.,  Univ. of Mich., Aim Arbor, Mich.). 
J. Lipid Res. 6, 525-31 (1965). Rats of three different ages 
(7, 13, and 22 days) were given a single injection of acetate- 
1-C ~, then sacrificed at intervals (4 hr, 2 days, 10 days, and 
30 days).  The fa t ty  acids of brain gangliosides, glycerophos- 
phatides, cerebrosides, and sulfatides were isolated al~d counted. 
Some were decarboxylated and the resultant carbon dioxide 
was counted. The data indicate tha t  the pahni ta te  of ganglio- 
sides, and g]yeerophosphatides is made de Rove from acetate, 
but tha t  the stearate of these lipids is made by elongation of 
pahnitate.  The palmitate  used for elongation is not the freshly 
synthesized acid but  rather the acid recently liberated by break- 
down of the complex ]ipids. Lignocerate also appears to be 
made by elonga:tion, but  it  is possible that  the stearate of 
cerebroside is made de Rove. No qualitative difference was 
seen in the turnover curves or modes of biosynthesis in the 
three rat groups. The turnover rates for ganglioside fa t ty  acids 
were sinfilar to those for the phosphoglycerides. Turnover data 
for spMngosine in cerebrosides and sulfatides are presented. 

NEW ltIETttOD FOt~ PARTIAL DELIPIDIZATION OF SEKUI~ LIPOFRO- 
TEINS, A. Gustafson (Cardiovascular Sect., Oklahoma Med. 
Rcs. Ins., Okla. City, Oklahoma). J. Lipid 2~es. 6, 512-17 
(1965). A new method of part ial  delipidization of serum llpo- 
proteins has been developed which removes neutral  ]ipids 
preferentially and yields phospholipid-protein residues in soluble 
form without the use of detergents. Purified serum lipoprotein 
fractions were lyophilizcd in the presence of insoluble starch, 
which protected the proteins against  damage during freezing, 
and the dry lipoproteins were partial ly delipidized by consecu- 
tive extractions with n-hcptane. All neutral  ]ipids and some 
phospholipids, mainly lecithin, were removed. Soluble phos- 
pholipld-protein residues were recovered by extraction with 
buffer solutions in yields ranging from 50 to 90%. The charac- 
teristic differences in the phospholipid-protein ratios between 
individual lipoprotein fractions are probably determined by 
the binding properties, dependent on primary s t~e tu re ,  of 
the corresponding protein moieties. 

TRANSPORT OF LYSOLECIT1]IN BY ALt~UMIN IN ttUlkiAN AND RAT 
PLASSL~. S. Switzer and H. A. Eder (Dept. of Med., Albert 
Einstein College of Med., Bronx, N.Y.).  J. Lipid Res. 5, 506-11 
(1965). Lysolecithin comprises 9.6 and 21.5% of the plasma of 
man and rat, respectively. Ultracentr i fugal  and gel filtration 
studies showed that  the major portion of the lysoleclthin is not 
found together with the other phospholipids in ~he plasma lipo- 
proteins. By zone electrophoresis, gel filtration, and ,~mmonium 
sulfate fractionation, it  was found tha t  lysolecithln was con- 
sistenlly associated with albunfin fractions. Immunoelectro- 
phoretieally homogeneous rat  Mbmnin was prepared. I t  con- 
tained 0.5 mg of lipid phosphorus per g of protein;  98.3% of 
this lipid was lysolecithin. I t  is concluded that  lysolecithin is 
transported in plasma bound to albunfin. 

SERU]~I LIPOPROTEINS IN RATS 5VITft CARBON TETRACHLORIDE- 
INDI;CED FATTY LIVER. ~. Lombardi  and G. Ugazio (Dept. of 
Patb., Univ. of P i t t sburgh  School of Med., Pit ts ,  Pa.) .  J. Lipid 
Res. 5, 498-505 (1965). After  the administration of CCL to 
male rats, liver triglycerides began to increase af ter  a lag 
period of about 1 hr ;  the level of serum triglycerides fell 
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sha rp ly  d u r i n g  the  first 30 mln  of  in toxicat ion.  Three  classes 
o f  serum lipopro~eins were isolated by f lotat ion in the  u l t ra-  
cen t r i fuge  and  their  concent ra t ions  and  chemical  composi t ions  
were determined.  Wi th in  4 h r  of the a d m i n i s t r a t i o n  of CCh the 
level of  the  very low dens i ty  (VLD-)  ] ipoprote ins  fell  to 25% 
of  t h a t  in the control  rats .  Smaller  decreases  in the  levels of  
the  other  two classes of  ] ipoprote ins  were exddent. The  serum 
concen t ra t ion  of  all the  componen ts  of  the  VLD- l ipopro te lns  
were reduced,  b u t  p ropor t iona l ly  more  l ipids were bound  to 
the  pro±ein moiety  in the  CCh- t rea ted  r a t s  t h a n  in the  controls.  
The coucent ra t ions  of  p ro te in  and  t r ig lycer ides  of  the  VLD-  
l ipoprote ins  declined mos t  s teeply du r ing  the  first hour  of  
in toxicat ion.  The resu l t s  are in t e rp re t ed  as f u r t h e r  evidence 
t h a t  the  f a t t y  l iver induced by CCL is due to a block in the  
release of hepat ic  t r lg lycer ides  to the  p l a sma ,  the  p r i m a r y  
lesion being,  very probably ,  inhib i t ion  of  the  syn thes i s  of  the  
p ro te iu  moie ty  of  se rum l ipoproteins .  

OCCURRENCE OF 1METHYL ESTERS IN THE PANCREAS. E. Leikola,  
E. Niemincn ,  and  E. Sa lomaa  (Dept .  of  P h a r m a c y ,  Univ.  of  
Hels inki ,  Hels inki ,  F i n l a n d ) .  J.  L ip id  Res. 6, 490-93 (1965).  
By colunln c h r o m a t o g r a p h y  two lipid f rac t ions ,  x~ and  x2, of  
which there  are  rally t r aces  in the  l ipids of  o ther  o rgans ,  have  
been isola ted f rom the  pancrea t ic  l lpids.  The  l ipid f rac t ion  
x.~, which fo rms  a very considerable  propor t ion  of  the  total  
l ipids of  the  pancreas ,  has  been f o u n d  to be composed of  the 
me thy l  es ters  of  laurie,  myr is t ic ,  te t radecenoic ,  pa]mlt ic ,  palnfito- 
]eic, stearic,  oleic, linoleic, and  arachidic  acids. F rac t ion  x: was 
not  analyzed.  

ISOLATION AND CHEMICAL CIIARACTERIZATION OF PHOSPtIATIDYL 
GLYCEROL FROM SPINACtI LEAVES. F.  H a v e r k a t e  and  L.  L. M. 
V a n  Deenen (Dept .  of  Biochem.,  Lab.  of  Org. Chem.,  The S ta te  
Univ. ,  U t rech t ,  The Ne the r lmlds ) .  Biocbim.  Biopbys .  A c ta  105, 
78-92 (1965).  P u r e  phospha l idy l  glycerol was obta ined  f rom 
spinach leaves a f t e r  repea ted  c h r o m a t o g r a p h y  on sil ica columns.  
A s c e r t a i n m e n t  of  the configurat ion of the hydro lys i s  p roduc t s  
fo rmed  by the  act ion of  phosphol ipases  C (EC 3.1.4.3) and 
D (EC 3.1.4.4) demons t r a t ed  t h a t  th i s  phosphol ip id  is ident ical  
wi th  1,2-diacyl-glycerol-3-phosphoryl- l ' -glycerol .  F a t t y  acid 
ana lys i s  of  several  l ipid f r ac t ions  showed t h a t  the  A'~-trans - 
hcxadec,enoic acid, p re sen t  in the  leaves, is concen t ra ted  a lmost  
exclusively in phospha t idy l  glycerol. D e g r a d a t i o n  exper imen t s  
wi th  phosphol ipase  A_ (EC 3.1.1.4) showed t h a t  th is  acid is 
located p re fe ren t i a l ly  at  the  2-ester posit ion.  A subf rac t iona -  
t ion of phospha t idy l  glycerol  was accompl ished  by th in- layer  
c h r o m a t o g r a p h y  on si l ica p la tes  i m p r e g n a t e d  wi th  silver n i t ra te .  
A b reakdown of  the  two f r ac i i ons  ob ta ined  with phosphol ipase  
A allowed the recogni t ion  of  several  molecular  species,  and 
1 - ]inolenoyl,2 - A ~- t rans ,  hexadeeenoyl  - glycerol - 3 - phosphory l  - 1'- 
glycerol  appea red  to be the  m a j o r  species. The resu l t s  were 
confirmed by hydro lys i s  of  phospha t idy l  glycerol  wi th  phos- 
phol ipasc  C and  separa t ion  on i m p r e g n a t e d  adsorben t s  of  the  
diglycer ides  formed.  

CHANGES EFFECTED BY DIETAI~Y COCONUT OIL ON THE STRUCTURE 
OF TRIGLYCERIDES IN" THE DIGESTIVE SYST~I~I AIqD THE ADIPOSE 
TISSUE OF THE RAT. J .  C16men% J .  B6zard and  E. Courel (Lab .  
de Physiol .  Animale ,  Facu l t6  des Sciences, Di jon,  F r a n c e ) .  
Biochim.  B iopkys .  A c t a  105, 25-33 (1965) .  In  th is  work the 
s t ruc tu re  of  t r lg lycer ides  has  bee:: inves t iga ted .  The technique 
used  is based  upon  the specificity of  pancrea t i c  ]ipase (EC 
3.1.1.3). I n  coconut  oil, mos t  of  the  laur ie  acid is  located in 
t h e  fl-position o f  the  t r ig lycer ides .  A f t e r  a d m i n i s t r a t i on  o f  a 
diet  con ta in ing  10 or 20% coconut  oil to the  ra t ,  the  f a t t y  acid 
composi t ion and  the  s t ruc tu re  of  the  t r ig lyeer ides  were investi-  
g a t e d  in the  in tes t ina l  lumen,  the mucosa ,  the lympha t i c  
chylomierons  and  the  peri:renal adipose t issue.  The fol lowing 
f a c t s  were es tab l i shed :  (a)  The propor t ion  of  laurie acid in 
the  f~ pos i t ion  in the  t r ig lycer ides  decreases  progress ive ly  fronl  
the  in tes t ina l  tmnen towards  the  adipose t i ssue ,  where i t  pre- 
domina t e s  in ex te rna l  posi t ions ,  (b)  I n  the  g tycer ides  of  adipose 
t issue,  laur ie  acid seems to subs t i t u t e  for  the  u n s a t u r a t e d  acids, 
pa r t l eu la r ly  for  oleic acid:  considera t ion  of  the  d i s t r ibu t ion  of 
laur ie  and  oleie acids between the  a, a' and ~ posi t ions,  shows 
the i r  proport ' ions in the fl posi t ion to vary  inversely.  (c) Myris-  
t ie acid, which  is p re fe ren t i a l ly  located  in the  ex te rna l  pos i t ions  
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of  the  t r ig tyeer ide  molecules o f  coconut oil, r emains  pre-  
dominan t l y  in t ha t  pos i t ion  in the  t r ig lyeer ides  p re sen t  a t  the  
var ious  other  s i tes  s tudied.  

SYNTIIESIS AND ENZYI~ilC HYDROLYSIS OF AN O-ALANYL ~STER 
OF PHOSPItATIDYL GLYCEI~OL. P.  P.  M. Bonsen,  G. H. :De }Iaas  
and  L. L. M. V a n  Deenen (Dept .  of  Biochem.,  Lab.  of  0 rg .  
Chem.,  U t rech t ,  The  N e t h e r l a n d s ) .  Biochim.  B iophys .  A e t a  105, 
93-105 (1965) .  A racemic  o-a lanyl  es ter  o f  phospha t idy l  glyc- 
erol, con ta in ing  one s a t u r a t e d  and  one u n s a t u r a t e d  f a t t y  acid, 
was syn thes ized  by a reac t ion  between silver benzyI-(~-oleoyI- 
f l -palmitoyl) -DL-a-glycero]  phospha t e  and  DL-a-iodo-fl-tert.-  
bu ty l -7 - (N- t e r t . - bu toxyca rbony l ) -DL-a l any l  glycerol.  The syn- 
the t ic  subs tance  was hydro lysed  by phosphol ipase  A (EC 
3.1.1.4), C (EC 3.1.4.3) and  D. (EC 3.1.4.4). The  resu l t s  o f  
the  enzymic  degrada t ion  and  some o~her p roper t i es  o f  th i s  
compound  have been compared  wi th  those  o f  amino  acid de- 
r iva t ives  of  phospha t idy l  glycerol  f rom bacter ia .  

METABOLISi~f IN THE RAT OF OHYLE OBTAINED AFTEI¢ FEEDING 
HYDROGENATED COCONUT OIL LABELED WITH STEARIC ACID. J .  
Elovson,  T. Olivecrona and  P.  Be l f r age  (Dept .  of  Physiol .  
Chem.,  Univ.  of  Lund ,  Lund ,  Sweden) .  Biochim.  Biophys .  Ac t a  
t05 ,  34.-44 (1965) .  Chyle wi th  a h igh  content  of  s a t u r a t e d  f a t t y  
acids, labeled wi th  ~ e a r i c  acid-3,4-H 3, was  ob ta ined  f ro m  a 
thoracic  duct  e annu l a t ed  r a t  f ed  hyd rogena t ed  coconut eli. 
The  chyle was in jec ted  in t ravenous ly  into ca rbohydra t e  re-fed 
r a t s  and the  blood and  the t i ssue  rad ioac t iv i ty  s tudied.  The 
ra te  of  d i sappearance  f rom the blood and  the t i ssue  dis t r ibu-  
t ion of the  label was qui te  s imi lar  to t ha t  ob ta ined  in experl-  
men t s  with corn oil chylc. F o r  a shor t  t ime  mos t  of  the  label 
in the  liver was in non-phosphol ip id  s tear ic  acid. The:: increas- 
ing  a m o u n t s  appea red  in the  phosphol ip ids ,  and  label  appea red  
in oleie acid in both  phosphol ip ids  and  non-phosphol ip ids .  By  
160 min.  the  relat ive propor t ion  of labeled oleic to labeled 
s tear ic  acid was 4 in the  l iver non-phosphol ip ids  and  0.28 in 
the  liver phosphol ipids .  These  f igures are qui te  s imi lar  to those 
obta ined  in expe r imen t s  wi th  s tear ic  acid admin i s t e red  as f ree  
f a t t y  acid. I t  is concluded t ha t  the  chyle ~riglycerides are  re- 
moved by the  l iver wi thout  immed ia t e  breakdown.  The t r a p p e d  
chyle is then  the  subs t r a t e  for  a sys tem t h a t  l ibera tes  s tear lc  
acid in a fo rm render ing  i ts  subsequen t  me tabo l i sm involving 
desa tur~t iou  and  d i s t r ibu t ion  between ester  f r ac t i ons  indis-  
t i ngu i shab le  f r om ~hat  of  s tear ic  acid in jec ted  as the  a lbumin  
complex. 

METABOLIS]~I OF LIPOPROTEIN LIPID IN THE ISOLATED PER~USED 
RAT HEART. H. I<. Delcher,  M. F r i ed  and J .  C. Shipp  (Dept .  
o f  Biochem. and  Med., Univ.  o f  F lo r ida  College o f  Me&) .  
Biochim.  Biophys .  Ac ta  106, 10-18 (1965) .  The  d i sappea rance  
f rom the pe r fusa te ,  local izat ion wi th in  hea r t  ] ipids,  and  oxida- 
t ion of C~'-labeled l ipid f rom three  u l t r a c e n t r i f u g a l l y  separa ted  
l ipoprote in  f rac t ions  were s tud ied  in the  isola ted pe r fu scd  ra t  
heart .  W i t h  d < 1.006 l ipoprote iu  there  was a ne t  d i sappea rance  
of  t r ig lycer ide  f a t t y  acid fro::: the  pe r fusa t e .  H e a r t  l ipids,  
increased f ree  f a t t y  acids  and  CO~ accounted  fo r  all t r ig lycer ide  
f a t t y  acid uptake .  CO~ f o r m a t i o n  and  res to ra t ion  of  h ea r t  
l ipids in the  pe r fused  t i ssue  accounted  for  90% of  the  expected 
respi ra t ion .  A ne t  increase of f ree  f a t t y  acids  in the  p e r f u s a t e  
sugges ted  ] ipoprotein l ipase ac t iv i ty  ei ther  a t  or nea:r the  
myocard ia l  cell membrane ,  or l ipase release into the  pe r fusa te .  
W i t h  d 1.006-1.070 ] ipoprotein,  C~*O,~ and  C~Mabel in the  h ea r t  
l iplds accoun±ed for  all of  the  t r ig lyeer ide  f a t t y  acid up take .  
The  final concent ra t ion  of  t r lg lyeer ides  in the  p e r f u s a t e  was  
very  low and  no ne t  increase in  f ree  f a t t y  acid in the  buffer  
was observed. The  a m o u n t  o f  t r ig lycer ide  f a t t y  acid recovered 
in CO~ was less than,  and  t ha t  in hear t  l ipids equal  to, t h a t  
observed wi th  d < 1.006 l ipoprotein.  A l a rge r  f r ac t ion  of 
hea r t  l ipid was recovered as phosphol ipid.  W i t h  d 1.070-1.210 
l ipoprotein,  the  lack of  change  in concen t ra t ion  or specific 
ac t iv i ty  of  phosphol ip id  wi th  pe r fus ion  sugges t ed  t h a t  phos- 
phol ip ids  were not  ex t rac ted ,  or metabol ized  by  the  p e r fu sed  
hear t .  The C~4-1abeled l ipid ex t r ac t ed  was p r imar i l y  f ree  f a t t y  
acid;  the  ma jo r  non-oxidat ive  f a t e  of  ~his f ree  f a t t y  acid was 
incorpora t ion  into t i ssue  phosphol ip ids .  

(*0NVERSION OF GLUCOSE-1-C ~4 TO LIPID BY !~IACROFHAGES IN VITRO. 
A. J.  Day  and  N. H. F i d g e  (Dept .  of  H u m a n  Physiol .  and  
Pharmacol . ,  Univ .  of  Adelaide,  Adelaide ,  A u s t r a l i a ) .  Biovhim.  
Biophys .  Ae ta  106, 19-24 (1965) .  Glucose-l-C ~* was  incuba ted  
i~ .vitro with  macrophages ,  ob ta ined  f rom the  per i tonea l  cav i ty  
of  rabbi t s ,  in order  to inves t iga t e  the  up take  and  incorpora t ion  
of glucose into l ipid by these  cells. The m a c r o p h a g e s  were 
found  to conver t  an  appreciable  a n m u n t  of  the  label led glucose 
to lipid. F r ac t i ona t i on  of th i s  l ipid on silicie acid co lumns  
showed the  label  to be incorpora ted  n:alnly into t r ig lycer ide  
and  phosphoIipid,  and  to a lesser  ex ten t  into cholesterol,  nlono- 
and  diglyeeride.  Of the  glucose- l -C ~ conver ted to l ipid,  9 4 -  
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96% was incorporated into the lipid glycerol moiety, only 
4-6% being incorporated into the cholesterol and fa t ty  acid. 

1 r114 The incorporation of glucose- -t, into lipid varied from 17.4 
to 33% of tha t  incorporated into all cell components; in addi- 
tion considerable oxidation of glucose to C~O2 was brought 
about by the macrop]~ages. 

T H E  ENZYMATIC ACYLATION AND HYDROLYSIS OF LYSOLECITI t IN.  
J. F. Erbland and G. V. Marinetti  (Biochemistry Department,  
The Univ. of Rochester, School of Medicine and Dentistry,  
Rochester, N.Y.).  Bioehim. Biophys. Aeta 106, 128-138 (1965). 
The present experiments show that  lysolecithin is converted to 
lecithin by rat-liver preparations which are free from cell 
particles. In this process lysolecithin is esterified directly 
rather than heing degraded to simpler compounds which are 
subsequently incorporated into lecithin. Two separate reactions 
are postulated whereby lysolecithin is converted to lecithin. 
These reactions are as follows: (1) 2 lysolecithin->lecithin+ 
glycerophosphoryl-choline (2) lysolecithin + acyl-CoA-~lecithin 
Reaction I is from a quanti tat ive standpoint the more important  
reaction although Reaction 2 has a faster  rate. The Michaelis- 
Menten plot of lecithin synthesis vs. lysolecithin concentration 
gave support for Reactions 1 and 2 since the rate curve was 
anomalous, being composed of two separate parts  which gave 
K,,  values of 0.08 mM (Reae¢ion 2) and 3.3 mM (Reaction 1). 
the value of Km obtained for lysolecithin hydrolysis was 1.03 
raM. When lysoleeithin-P 8~ was used as suhstrate,  the synthesis 
of lecithin as measured by either P3"-incorporation or by 
chemical phosphorus was the same and either method could be 
used to quanti tate  lyso]ecithin esterification or lysoleeithin 
hydrolysis. The studies given here show that  the rate of 
metabolism of lysolecithin was essentially constant at pH values 
between 6.2 and 6.9 but  at values greater than 6.9 there was 
suppression of imth lecithin synthesis and lysolecithin hydroly- 
sis. Iodoacetic acid failed to inhibit either lecithin synthesis 
or lysolecithin hydrolysis whereas HgCI_, inhibited both. CN in- 
hibited lecithin synthesis lint not lysolecithin hydrolysis. Stearyl- 
glycollecithln was found to be inactive as a substrate for lyso- 
lecithinase in the rat-liver supernatant  fluid but inhibited 
]ysolecithin hydrolysis and lecithin synthesis 73 and 80% 
respectively. Transesferification has been shown to occur by the 
use of doubly-labeled ]ysolccithin. 

T H E  METABOLISfXl OF LYSOLECITHIN 1N RAT-LIVER PARTICULATE 
SYSTEm, S. Ibid., 139-144. The following reactions occm' in the 
rat  liver preparations studied: (1) lysolecithin--~glycerophos- 
phorylcholine + fa t ty  acid, (2) lysoleeithin + aeyl-CoAoleci- 
thin, (3) 2 lysolecithin->leeithin + glycerophosphorylcholine. 
In  enzyme systems containing nficrosomes, lecithin synthesis 
f rom lysolecithin occurs primarily by Reaction 2 which is A T P  
and CoA dependent. In the particle-free cytoplasmic fluid Re- 
action 1 is predominant. This reaction is not influenced by 
added A T P  or CoA. Triglyeeride, diglyeeride, phosphatidyl- 
ethanolaufine, inositoI phosphatide and cholesterol esters do not 
act as aeyl donors for the esterification of lysolecithin in rat- 
liver homogenates. Tile formation of lecithin in the mierosomal 
system by Reaction 2 is about 6 times greater than the syn- 
thesis of lecithin in the cytoplasmic fluid by Reaction 3. 

T H E  EFFECTS OF TRANS, TRANS-LINOLEATE UPON THE 5IETABO'- 
LIShl  OF LINOLEATE AND LINOLENATE AND THE POSITIONAL DIS- 
TRIBUTION OF LINOLEATE ISOMERS IN LIVER LECITHIN.  Z.  S e l i n g e r  
and R. T. Hohnan (The Hormel Insti tute,  Univ. of Minnesota, 
Austin, Minn.). Biochim. Biophys. Acta 106, 56 62 (1965). 
9-trans,12-trans-Linoleate, when fed to the fat-deficient rat 
together with linoleate or linolenate, suppresses the levels of 
poly-unsaturated fa t ty  acids arising from these precursors. 
Gas-liquid chromatography of the fa t ty  acids of liver lecithin 
revealed the presence of trans,trans-lilmleate. Unlike the nat- 
urally occurring vis,cis isomer, trans,tra~ts-linoleate has a dis- 
tribution pattern between the a'- and fl-positions in lecithin, 
which resembles that  of satm'ated fa t ty  acids; 80% of it was 
found in the a' position. 

METABOLISM OF RED-CELL LIPIDS.  I. INCORPORATION IN VITRO OF 
FATTY ACIDS INTO PHOSPHOLIPIDS FR0~I: MATURE ERYTHROCYTES. 
E. Mulder and L. L. M. Van Deenen (Dept. Biochem., Lab. 
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Org. Chem., The State Univ., Utrecht, The Netherlands) .  
Biochim. Biophys. d c t a  106, 106-117 (1965). Erythrocytes 
freed from leucocytes and retieuloeytes were demonstrated to 
incorporate fa t ty  acids into their phosphoglycerides. This 
ability was decreased in the order rat, rabbit,  man, ox and 
sheep. Lysis of the cells caused an increase of the rate of 
incorporation thereby abolishing the differences between eryth- 
rocytes of different species. Addition of coenzyme A and 
adenosine 5'-triphosphate promoted the fa t ty  acid uptake, par- 
ticularly in the lysates. In rabbit  erythrocytes linoleic, oleic 
and pahnitic acid were incorporated to a greater extent than 
stearic, myristic and laurie acid. The unsa tura ted  fa t ty  acids 
were esterified predominantly at the 2-position, whereas pahnitic 
acid was directed to the l-position of lecithin. By contrast to 
L-a-glycerophosphate, lysolecithin st imulated the incorporation 
of linoleic acid into lecithin of lysates of rabbit  erythrocytes. 
The possible relation between the fa t ty  acid uptake in vitro 
and the fa t ty  acid renewal of phosphoglycerides from cireu- 
lating erythroeytes is discussed. 

METABOLISM OF ]RED-CELL LIPIDS. II. CONVERSIONS OF LYSO- 
PHOSPHOGLYCERIDES. E. Mulder, J. W. O. Van Den Berg and 
L. L. M. Van Deenen (Dept. of Biochem., The State Univ., 
Utrecht, The Netherlands) .  Biochim. Biophys. Acta  105, 118- 
127 (1965). Lysolecithin is converted by lysed rabbit  erythro- 
eytes into lecithin and glyeerylphosphorylcholine. The forma- 
tion of lecithin by two reactions was demonstrated: by a 
transaeylation requiring the addition of A T P  and CoA, and by 
a dismutation of lysolecithin, not involving the incorporation 
of exogenous f a t ty  acid but accompanied by the formation of 
glycerophosphorylcholine. Under conditions favorable for fa t ty  
acid incorporation the first-mentioned pathway was found to 
be predominan*. In addition, ]ysolecithin appears to be de- 
graded by a lysophospholipase (EC 3.1.1.5). 

TRIGLYCERIDE BIOSYNTHESIS  IN  TILE INTESTINAL MUCOSA. J .  M .  
Johnston and G. A. Rao (Dept. of Bioehem., Univ. of Texas, 
Southwest. Med. School, Dallas, Texas).  Biochim. Biophys. 
Acta 106, 1-9 (1965). The ehenfical type of triglyceride syn- 
thesized by the enzymes of the banister intestinal  mucosa from 
monoglycerides and fa t ty  acids have been examined employing 
AgNO3-impregnated silica gel thin-layer plates. When 2-nlono- 
pahni t in  and palmityl-CoA or oleyl-CoA or the combination of 
the CoA thioesters of the f a t ty  acids were employed, a close- 
to-theoretical distribution of the fa t ty  acids in the synthesized 
triglycerides was obtained. When the free f a t ty  acids and an 
activating system were subst i tuted for the CoA derivatives, a 
preferential  utilization of palmltic acid was observed. The 
relationship of the reported findings to the overall absorption 
of triglyceride is discussed. 

INTERRELATIONSHIPS BET~VEEN THE ]VfAJOR FATTY ACIDS PRESENT 
IN T t IE  LECITHIN ISOLATED FROI~ THE PLASMA OF EXPERISIENTAL 
RABBITS. J. H. Moore, D. L. Williams and D. R. Westgar th  
(Natl  Inst.  for Res. in Dairying, Shinfie]d, Reading, Great 
Bri ta in) .  Biochim. Biophys. Acta  10G 145-154 (1965). Six 
groups of rabbits  were given diets for 36 weeks containing 
either 0.2, 0.3, 1.9, 4.9, 5.4 or 10.6% linolelc acid and the fa t ty  
acid compositions of the plasma total phospholipid fractions 
were then deternfined. Examinat ion of the f a t ty  acid composi- 
tions of the total phospholipid fractions revealed that  there 
were significant positive rectilinear relationships between the 
concentrations of pahnitic and oleie acids and between the 
concentrations of stearic and linoleie acids. Significant nega- 
tive rectilinear relationships were found between the concen- 
trations of pahnitie and stearie acids and between the concen- 
trations of oleic and linoleic acids. The total plasma phospho- 
lipid fractions obtained from each group of rabbits  were pooled 
and six samples of pure lecithin were isolated from the pooled 
plasma phospholipids. The positional distribution of the 
various fa t ty  acids in the pure lecithin samples was then 
determined. Significant positive rectilinear relationships were 
found between the concentration of pahnitic acid in the a-posi- 
tion and the concentration of oleic acid in the fl-position and 
between the concentration of stearic acid in the a-position and 
the concentration of linoleic acid in the fl-positlon. I t  is sug- 
gested that  the linoleic acid content of the diet exerts a direct 
effect on the composition of the fa t ty  acids occupying the 
~-position and an indirect effect on the composition of the fa t ty  
acids occupying the a-posltion of the plasma lecithin. 

PHOSPI IOLIPIDS AND ACTIVE SODIUI~[ TRANSPORT IN TOAD BLADDER. 
J. De Graeff, E. F. Dempsey, L. D. F. Lameyer and A. Leaf  
(Departments  of Medicine, Harvard  Medical School, and the 
Massachusetts General Hospital, Boston, Mass., and the Univ. 
Hospital, Leiden, The Netherlands) .  Biochim. Biophys. Acta  
105, 155-170 (1965). A study has been made of the phospho- 

6 9 4 A  J. -~,L O~ C ~ s + s '  So°., D~o. ~965 (VoL. 42) 



ABSTRACTS:  BIOCHEMISTRY AND NUTRITION 

lipids of  the  u r i n a r y  b ladder  o f  the  toad ,  Bufo marinus. The 
phosphol lp ids  were f o u n d  to con ta in  some 22% of  the  total  
phospha t e  in th i s  t issue.  The  m a j o r  phosphoI ip id  f r ac t i ons  were 
identif ied ch roma tog raph ica l l y  as phospha t idyI  inosi t ide,  sphin-  
gomyel in ,  phospha t idy l  choline, phospha t idy l  e thanolamine ,  phos- 
pha t idy l  serine and  phospha t id ic  acid. The l a s t  named  com- 
pound,  a l though  quan t i t a t i ve ly  one of the  leas t  of  the  phos- 
phol ip ids  had  the  h ighes t  ra te  of  incorpora t ion  of a~P,. 

RADIOACTIVITY IN BLOOD AND LIVER pARTIAL GLYCERID~S, AND 
LIVER PHOSPHOLtPIDS AFTER INTICAVENOUS ADMINISTRATION TO 
CARBOHYDRATE-FED RATS O1~ CHYLE CONTAINING DOUBLE-LABELED 
TRIGI,YCERIDES. P.  Be l f rage ,  J .  Elovson and  T. Olivecrona 
(Dept .  Physiol .  Chem.,  Univ.  o f  Lund ,  Lund ,  Sweden) .  Bio- 
chim. Biophys. Acta 106, 45-55 (1965) .  A c h r o m a t o g raph i c  
me thod  p e r m i t t i n g  f a s t  and  complete  sepa ra t ion  of  all non- 
phosphol ip id  f r ac t ions  in r a t  blood and  liver except  for  ],2- 
d iglycer ides  f r o m  cholesterol,  and  1-from 2-ulonoglycerides is 
described.  The level of  rad ioac t iv i ty  and  the  rat io  C~*/H a were 
de te rmined  in pa r t i a l  g lycer ides  and  free f a t t y  acids f roal  blood 
and  liver and  in liver phosphol ip ids  a t  shor t  t ime  in te rva ls  a f t e r  
the  in t r ave lmus  in jec t ion  into ca rbohydra t e - f ed  r a t s  of  chyle- 
con ta in ing  t r lg lycer ides  labeled wi th  glycerol-C ~ and  p a h n i t i c  
ac id-H a. The ra t ios  CI~/H s in blood p a r t i a l  g lycer ides  showed 
t h a t  they  were no t  f o r m e d  by  b reakdown of  chyle t r ig lycer ides  
in the c i rcu la t ing  blood, b u t  were p robab ly  or iginal  cons t i tuen t s  
of  the  chy]e. The sum of H a rad ioac t iv i ty  in pa r t i a l  g lycer ides  
and  free  f a t t y  acids in the  l iver never  exceeded one t en th  of  
the total  H a rad ioac t iv i ty  in this  organ.  The ra t ios  Ca~/H" in 
the  labeled liver pa r t i a l  g lycer ides  ind ica ted  tha t  these were 
main ly  f o r m e d  du r ing  the resyn thes i s  of  t r ig lycer ides  and  
phosphol ipids .  There  was a p rogress ive  rise of f a t t y  acid 
rad ioac t iv i ty  in the  l iver phosphol ip ids .  Only a smal l  a m o u n t  
of  C~%'adioactivlty was  f o u n d  in these-- -s l ight ly  more  relat ively 
in the  phospha t idy l  e thano lamine  t h a n  in  the  phospha t idy l  
choline f rac t ion .  

UPTAKE OF FAT BY PHAGOCYTIC CELLS. AN EXAMINATION OF 
THE ROLE OF PHAGOCYTOSIS I. RABBIT POLYMORPHONUCLEAR 
LEUKOCYTES. P.  E lsbach  (Dept .  of  Med., New York Univ.  
School of  Med., NYC, N.Y. ) .  Bioehim. Biophys. Aeta 98, 
402-419 (1965) .  The object  of  this  inves t iga t ion  was to ex- 
amine  the  abi l i ty  of  po lymorphonuc lea r  leukocytes  ob ta ined  
f r o m  per i tonea l  exuda tes  produced in r a b b i t s  to incorpora te  
complex l ip ids  in vitro and  in par t icu lar ,  to assess  the  role o f  
phagocy tos i s  in tile u p t a k e  of  f a t  by th i s  phagocy t ic  cell. Up-  
take  was s tud ied  of  three  k inds  o f  isotopical ly  labeled complex 
l ip ids :  a) commercia l ly  ob ta ined  Cl~-labeled t r ig lycer ides ,  
b)  b iosynthe t ica l ly  p repared  mixed  phosphol ip ids ,  e) C~dabeled  
chylomicra  collected by cannu la t ion  of the  thoracic  duct  in 
hun lans  f ed  radioact ive  pahn i t i c  acid. Radioac t iv i ty  was found  
associa ted  wi th  the  leukocytes  dur ing  incuba t ion  wi th  each of 
these  labeled compounds.  However,  th is  assoc ia t ion  appea red  
la rge ly  i ndependen t  of  t ime  of  incuba t ion  a n d  the  metabol ic  
ac t iv i ty  o f  the  cells. I n  addi t ion  the  labeled f a t  was  not  broken 
down to an appreciable  extent .  These  f indings  are cons is ten t  
wi th  the  conclusion t h a t  the  glycerol es ters  s tudied  adhere  t~) 
the  su r f ace  o f  the  leukocytes  wi thout  g a i n i n g  access to the  
metabol ic  p a t h w a y s  concerned with b reakdown of  lipids. A 
compar ison was also made  of up take  of the  three complex 
l ipid species by res t ing  leukocytes  and  by cells act ively engaged  
in phagoey tos i s  of  heat-ki l led bacter ia .  D u r i n g  phagocy tos i s  
there  was also min imal  or no metabol ic  u t i l iza t ion  of the 
labeled lipid. I n  cont ras t  to marked  s t i nmla t ion  of O~ up t ake  
by  leukoeytes  in the  presence of  bacter ia ,  a suspens ion  of  
chylomicra  had  no detec table  influence on respi ra t ion .  In  view 
of  the  prev ious  demons t r a t i on  o f  av id  incorpora t ion  of  f ree  
f a t t y  acids,  these  resu l t s  indicate  t h a t  incorpora t ion  of  ]ipids 
by the  leukoeytcs  is selective and  a p p a r e n t l y  res t r ic ted  to f ree  
f a t t y  acids. I t  is concluded t h a t  phagocy tos i s  is of  l i t t le  or 
no quan t i t a t ive  impor t ance  in the  up take  of  f a t  by th is  
phagocyt ic  cell. 

RABBIT ALVEOLAI~ ~IACROPHAGES. II .  Ibid., 420-431.  In  the 
accompany ing  conlnlunicat ion :it was shown t h a t  polymorpho-  
nuc lear  leukocytes  do n o t  incorpora te  glycerol  es ters  to an  ap- 
preciable  extent .  A s imi la r  s tudy  of  up take  of  l ipid was carr ied 
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out  wi th  ano the r  phagocy t ic  ceil, the  alveolar  m a e r o p h a g e  ob- 
t a ined  f rom rabb i t  lungs .  Alveolar  m a c r o p h a g e s  incorpora te  
C14-1abeled f ree  f a t t y  acids  complexed to se rum a lbum i n  into 
cell l ipids.  I nh ib i t i on  of  glycolysis  marked ly  reduced incorpo- 
ra t ion  of f a t t y  acid, while in te r fe rence  wi th  oxidat ive metabo-  
l ism had  l i t t le  or 11o inhib i tory  effect. I n  cont ras t  to the  poly- 
morphonuc lea r  lcukocytes ,  the  mac rophages  also incorpora te  
Cl ' - t r ipal la i ta te  and  C14-1abeled chylonlicra. However,  evidence 
was obta ined  ind ica t ing  t h a t  C14-phospholipids become asso- 
c ia ted  with the  cells by a non-metabol ic  process.  H o m o g e n a t e s  
of  maerophag~es were examined  for  the  presence of  l ipid- 
sp l i t t i ng  act iv i ty .  H i g h  l ipase  ac t iv i ty  was  f o u n d  wi th  three  
di f ferent  subs t ra t e s .  These  ac t iv i t ies  m a n i f e s t e d  d i f ferent  p H  
opt ima.  Phospho l ipase  ac t iv i ty  was also deulons t rable  as indi- 
ca ted  by hydro lys i s  of  leci thin and lysoleei thin bu t  was  low 
compared  to the  l ipase act ivi ty.  Ind i rec t  evidence was obta ined  
s u g g e s t i n g  t ha t  l ipolysis  preceded up take  of glycerides.  These  
resu l t s  arc d iscussed in the  l igh t  of  repor t s  in the  l i t e ra tu re  
concerning  up take  of in tac t  g lyceroles ters  by  var ious  t i ssues ,  
p r e sumab ly  by a phagocytos is - l ike  process.  The hypothes i s  is 
p resen ted  t ha t  up take  of f a t  by cells is res t r ic ted  to incorpora-  
t ion of  f ree  f a t t y  acids. I t  is proposed  t h a t  esterificat:ion t akes  
place on or in the  su r face  of  the  cell and  t h a t  the  a p p a r e n t  
abi l i ty  of  a cell to incorpora te  glycerol  es ters  depends  upon  
the  presence of  l ip id -sp l i t t ing  enzymes  capable  of  ac t ing  nea r  
or on tile sur face  n lembrane.  

A DIET:HER ANALOG OF PHOSPHATIDYL GLYCEROPtt0,SPHATE IN 
HALOBACTERIUI~I CUTIRUBRU~,[. ]M. Ka t e r ,  L. S. Y e n g o y a n  and  
P. S. Sas t ry  (Die.  of  Biosciences,  N a t ' l  Res. Council,  Ot tawa,  
C a n a d a ) .  Biochim. Biophys. Acta 98, 252-268 (1965) .  The 
ma jo r  phospha t ide  in the  ex t remely  halophi l ic  bac te r ium,  Halo- 
bacterium cutirub~'~m, has  been isolated by  a combina t ion  o f  
solvent  f rac t iona t ion ,  p rec ip i ta t ion  t h r o u g h  the  bar iunl  sal t ,  
and  final pur i f icat ion as  the  sodiunl  salt .  Ana ly t i ca l  and  
degrada t ive  d a t a  showed the  phospha t ide  to be a phospha t idy l  
g lycerophospha te  wi th  two long-chain  e ther  g roups  ins tead  o f  
f a t t y  acid ester  groups .  Bo th  long-chaln  g roups  were fo u n d  to 
be identical  and  were shown by compar i son  of in f ra red ,  nuc lear  
magne t i c  resonance,  and mass  spec t ra  wi th  those  of  dihydro-  
phy ty l  der iva t ives  to have  the  s t ruc tu re  3,7,11,16-tetramethyl-  
hexadecyl.  The  two long-chain  g roups  are jo ined  by e ther  
l i nkages  to the  %fl-positions of  L-glyceroL The  s t ruc tu re  pro- 
posed for  the  n m j o r  phospha t lde  in H. cutirubrum is  t he re fo re :  
2, 3 - di - O- (3 ' ,7 ' ,  11 ' ,15 ' - te t ramethylhexadecyl -g lycero l - l -phospho-  
ryl)-I'-(3")-glyeeryl-3"(I")-phosphate, in the  no ta t ion  of  
H i r schmann .  Poss ible  biochemical  and  physiological  f u n c t i o n s  
of  this  unusua l  phospha t ide  in the  halophile  cell are discussed.  

PREPARATION AND ANALYSIS 0]~" LIPID EXTRACTS Ft¢O~ ~ILK AND 
OTHER TISSVES. D. S. Galanos  and  V. M. K a p o u l a s  (:Lab. of  
Food  Chem. of  the  N a t ' l  Univ.  of  Athens ,  Athens ,  Greece).  
Biochim. Biophys. Acta 98, 278-292 (1965) .  Simple  and  quick 
ana ly t ica l  me thods  for  the  de te rmina t ion  of the  phosphorus ,  
n i t rogen ,  long cha in  base-n i t rogen ,  and  ca rbohydra t e  con ten t s  of  
samples  con ta in ing  even very  low quan t i t i e s  o f  polar  l ip ids  
have  been devised,  in order  to follow f ra~ t iona t ion  schemes  of  
l ipids f rom milk  or o ther  fa t - r i ch  t issues .  W i t h  these  ana-  
lyt ical  me thods  s t r ong  evidence was  ob ta ined  ind ica t ing  t h a t  
a la rge  propor t ion  of  the  polar  l ip ids  p resen t  in milk consis ts  
of  proteol ipids,  and  mucol ip ids  or other  glyeo]ipids.  Aqueous  
wash ing  of ch loroform-methanol  l ipid ex t rac t s  had  des t roy ing  
effects  on these complex molecules,  which are also pa r t i a l ly  
broken down by lyophi l izat ion,  as well as by acidic t r e a t m en t ,  
inc lud ing  silieic acid c h r o m a t o g r a p h y  when  the  f inest  par t ic les  
o f  the  adsorben t  axe not  complete ly  removed.  Poss ib le  expla-  
na t i ons  for  these  effects  a re  g iven  and  b ib l iographic  dat.a 
p resen ted  s u p p o r t i n g  the  s t a t emen t s .  The  commonly  accepted 
procedures  for  m a n i p u l a t i n g  l ipids ex t rac t s  are  revised. 

FRACTIONATION AND IDENTIFICATION OP ~ILK POLAI~ LIPIDS : 
TI~IESTER GLYCOPHOSPHOLIPIDS. Ibid., 293-312.  A representa-  
t ive santple of  the polar  ] iplds of  nlilk was isola ted in a 
p repara t ive  scale f r om commercia l ly  sp ray  dr ied mi lk  us ing  
mild isolat ion procedures .  By  silicie acid c h r o m a t o g r a p h y  a t  
leas t  16 peaks  of  phosphol ip ids  (ma in ly  g Iycophosphol ip lds ) ,  
two peaks  of  cerebrosides,  and  three  peaks  of  gaagl ios ide-I ike  
mueol ip ids  were identified. S t rong  evidence is p r e sen t ed  sup-  
po r t i ng  the  view t h a t  the  g lycophospho] ip id  are  phospha t e  
t r ies te r  der ivat ives ,  for  which genera l  forn lu las  are t en ta t ive ly  
proposed.  As a first approx imat ion ,  the conlposi t ion of  the  
polar  l ipids of  milk is the fo l lowing:  cerebrosides,  8.8; poly- 
g lycerophospha t ides ,  1.6 ; phospha t i dy l e than  olamln e, 13.6 ; 
ga lac tophospha t idy l se r ine ,  10.5; inos i to lphosphat ides ,  11.9, other  
" g l y c o c e p h a l i n s " ,  2.2 ; phosphat idy lchol ine ,  9.1; ga lac tophos-  
phat idylchol ine ,  8.7 ; l ac tophosphat idy lchol ine ,  8.9 ; other  ' ' lecl-  
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thins ' ', 5.0 ; ' ' sphingomyelin ' ', 11.3, all expressed in moles/100 
nmles of lipid phosphorus. The presence of glycerol ether 
phospholipids in milk is also shown and their function discussed. 
I t  is suggested that  all the glycerol ether lipids of milk are 
found in the phospholipid fraction. The idea that  new, unknown 
lipids containing spermine or other similar bases, are probably 
present in milk is discussed. A large proportion of milk ]ipids 
was found in the form of proteolipids. New properties for 
proteolipids are deduced, "rod an attempt to explain their link- 
ages between lipid and peptide, as well as the role of heavy 
metMs in their fonnation is made. 

M E C H A N I S M S  OF LIPID PEROXIDE FOII,3£ATION IN TISSUES.  ROLE 
OF METALS AND HAE~£ATIN PROTEINS IN THE CATAL~ZSTS OF THE 

OXIDATION OF UNSATUEATED FATTY ACIDS. E .  D .  Willis (Dept. 
of Bioehem., Med. College of St. Bartholomew's tIosp., London, 
Great Britain).  Biochim. Biophys. Acta 98, 238-251 (1965). 
Oxidation of unsaturated fa t ty  acids such as tinole~e acid and 
iinolenic acid is catalysed by metals at 37C in the p i t  range 
4.5-7.5 with the formation of peroxides. Co 2÷ and Mn ~÷ are 
very active catalysts while Cu 2+, Fe a+ and Fe 2~ are weakly active. 
The catalytic activity of Fe 3÷ can be strongly stimulated by 
addition of ascorbic acid or cysteine but both these substances 
delay oxidation eatalysed by Co 'z+ or by haenIatin proteins. 
The pH optimum for oxidation catalyscd by Fc ~ and ascorbic 
acid is 5.5, for Co '~÷ catalysis it  is 6.5 but haemoglobin-eatalysed 
oxidation is unaffected by pH over the range 4.5 to 8.0. 
o-Phenanthroline and 8-hydroxyquinoline powerfully inhibit 
Cof*-catalysed oxidation but powerfully stinmlate Fe ~÷ eatalysed 
oxidation. Co :÷ catalysed oxidation is unaffected by most anfino 
acids but is strongly inhibited by hlstidine, by serum albumin 
and by stone other proteins. I t  is considered that, in vivo, 
lipid peroxide formation is likely to be a result of oxidation of 
unsaturated lipids catalysed by Fe 3+ and a reducing agent such 
as ascorbie acid or by haeinatin proteins. 

A C0~PARISON OF THE LIPID COMPOSITION OF BROWN ADIPOSE 
TISSUE FROM IvIALE AND FEMALE BATS (2~[YOTIS LUCIFUGUS) 
DURING HIBERNATING AND NON-HIBEI~NATING SEASONS. H. J .  
Wells, M. Makita, W. W. Wells and P. H. Krutzsch (Depts. of 
Biochem. and Anatomy, Univ. of Pittsburgh, School of Med., 
Pittsburgh, Pa.) .  Biochim. Biophys. Acta 98, 269-277 (1965). 
The lipids of the interscapular brown fa t  of bats, Myotis 
lueifugus, have been analyzed by silicic acid column ehroniatog- 
raphy and anion-exchange chromatography of the mild alkaline 
hydrolysis products of phosphatides. Brushite (CaHPO~) chro- 
matography has been introduced as an adjunct technique for 
the convenient separation of neutral from polar lipids and the 
removal of phosphatodylcholine from other phosphatides. Data 
from comparative studies of tissue obtained from male and 
female bats sacrificed during the hibernating and non-hibernat- 
ing seasons are presented. The fat ty acid conIposition of the 
cholesterol ester and triglycerlde fraction is reported. The tri- 
glyeerides, the major class of lipid, contain predominantly 
unsaturated fa t ty  acids. Oleie acid is the principal individual 
fa t ty  acid of this fraction. All brown fa t  preparations have 
high levels of cardiotipid presumably related to the rich content 
of mitochondria in brown adipose cells. 

LINGI~]IC ACID ACCU/~iULATION IN DEPENDENCE OF FEED PAT TYPE.  
K. H. Nicsar (Inst. Physiol., Univ. Munich, Germany). Fet te  
Seifen Anstrichmittel 57, 340~3 (1965). The linoleic acid 
accumulation in ten organs of fowls, calf and pig was measured 
after feeding low fa t  diets containing 0.2 or 1% linolelc acid 
based the total feed. The same measurements were made 
after feeding rations containing 15% trilaurin, tr ipahnitin or 
tristearin. Linoleic acid concentration in neutral fat  and phos- 
pholipids decreased after trilaurin feeding. This was not due 
to an increased amount of higher fat ty acids of the linoleic 
acid family. 

INTERACTION OF INDIVIDUAL PHOSPHOLIPIDS BETWEEN gAT PLAS~cIA 
AND ERYTHI%OCYTES IN VITgO. T .  Sakagami, Osamu M:inari a n d  

T. Orii (Dept. of Chem. and Biochem., Sapporo Medical College, 
Sapporo, Japan) .  Biochim. Biophys. Acta 98, 356--364 (1965). 
Lecithin, sphingmnyelin and lysolecithin in erythrocytes were 
actively exchanged with these phospholipids in plasnia. Indi- 
vidual phospholipids were not always exchanged at the same 
rate. The extent of exchange was greatest in lysolecithin. The 
exchanges of lecithin and sphingomyelin were less active, al- 
though the former was more active than the latter. The results 
obtained in experiments in vitro suggest that  in vivo the phos- 
pholipids of mature circulating erythrocytes are metabolized 
predominantly through exchange with the plasma plIospholipids 
rather than by tim synthesis and breakdown in situ. 
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GAS CHP~OI~Ia'r0~gAPHIC SEPAlgATION AND DETERlc[INATION OF 
PENTAERYTHRI ' rOL SYSTE31 BY TRIN:ETHYLSILYL E T H E g  DERIVA- 

TIVES. R. R. Suehanec (Res. Center, Hercules Powder Co., 
Wilmington, Del.). Anal Chem. 37, 1361-65 (1965). A new 
gas chromatographic nmthod for analyzing tile complete penta- 
erythritol system is presented. The method is based on the 
trimethylsily] ether derivatives of these polyhydroxy compounds. 
This procedure is not only shorter and sinIpler than the best 
previous met, hod but also makes possible a more detailed analysis 
of commerciM grades of pentaerythritol. Using this method 
with an internal standard, mono-, di-, tri-, tetra-, and penta- 
pentaerythritol can be detected under easily obtainable condi- 
tions with a conventional instrument equipped with a thermal 
conductivity detector. Other components that  have been de:fi- 
nitively detected are pentaerytbritol dicyclie diformal, penta- 
erythritol cyclic, monoformal, and pentaerythrose. Additional 
peaks which were detected were tentatively assigned to the 
following derivatives: bis(peIitaerythritol) monoformal, di- 
pentaerythrose hemiacetal, pentaerythritol-dipentaerythritol 
monoformal, tr is(pentaerythrltol)  diformal, and bis-dipenta- 
erythrltol) monoformal. 

K. T. Holley Retires 
After 38 Years' Service 

K. T. I to l ley  (1945), head chemist  of  the Georgia Ex-  
pe r iment  Station,  Exper iment ,  Georgia, has re t i red a f t e r  
a career  of  service with the stat ion that  has extended over 
38 years.  His  p r inc ipa l  research in peanu t  cur ing and  
p e a n u t  uti l ization has  resulted in an impressive total o f  
45 publ icat ions  in this field. I Ie  is a fellow of  the Amer -  
ican Associat ion fo r  the Advancement  of Science, and the 
Anierican Ins t i tu te  o£ Chemists ;  he is a member  of  the 
American  Chemical Society (Chai rman of  the Georgia Sec- 
t ion) ,  and the New York Academy of  Science, in addi t ion 
to his membership  in AOCS.  
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