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Abstract 
The metabolic fates of dietary t r ieapryl in,  tri- 

myrist in,  t r ipalmit in,  triolein, and trilinolein at 
the 15% level were followed with t racer  doses of 
the corresponding C~<labe]ed acids. Distr ibut ion 
of the label in respi ra tory  Cla02 and in f a t ty  
acids of adipose tissue and liver lipids as well as 
the fa t ty  acid composition of these unfraet ionated 
tissue lipids led to the following conclusions: 

Tissue f a t t y  acid compositional homeostasis is 
limited mainly  by tile degrees to which die tary  
fa t ty  acids can be converted to endogenous fa t ty  
acids. Other factors, such as their  effects on lipo- 
genesis and the relative degrees to which they are 
catabolized and stored, also p lay  roles. 

Introduction 

T H E  A D D I T I O N  OF F A T  t o  the diet of most animals 
causes the body fa t  to take on a f a t ty  acid com- 

position similar to that f(mnd in ttle diet (1). This 
effect can be a t t r ibuted to the deposition of f a t ty  acids 
derived f rom the dietary fat. However, as was pointed 
out by Di Giorgio et al. (2), the f a t ty  acid composi- 
tion of adipose tissue never actually duplicates tha t  
of the die tary  fat. 

Tore  and Smith (3) found that,  even though they 
were able to raise the level of linoleic acid in the depot 
fa t  of mice front 5 to 50%, the total  level of unsatur-  
ated acids remained essentially the same. In  a more 
recent s tudy Tore  and Smith (4) were unable to in- 
crease the oleic acid level of the depot f a t  above 67% 
regardless of the amount  fed and therefore proposed 
that  the deposition of f a t ty  acids was enzymatieal ly 
controlled by selective esterification of the tr iglyeeride 
molecule. Recently we have found about 80% oleic 
acid in tile epididymal  fa t  of adul t  rats  fed triolein 
for three months (5). 

Other factors also may  directly or indirectly exert  
some influence on the fa t ty  acid composition of depot 
fa t  af ter  feeding a high fa t  diet. These are the amount  
and rate of ingested f a t t y  acid oxidation to CO2 and 
the amount  of f a t ty  acid synthesis either de novo  or 
by interconversions. 

Short-chain f a t ty  acids, such as butyr ic  and ea- 
prylie, are oxidized to C02 at a much faster  rate and 
higher degree than  longer-chain f a t ty  acids such as 
laurie and palmitic (6), or, since these short-chain 
acids are not deposited in tissue as such, they may  be 
converted into longer-chain acids and then deposited. 
Mead et al. (7) observed that  in mice the relative 
amount  of 24-hour Ct402 excretion of orally adminis- 
tered 1-C14-methyl esters was o ]ea te> l inoIea te>s tea r -  
ate. No allowance was made for degree of absorption. 
Bernhard  et al (8) found no difference between the 
rates or extent of oleie and linoleie oxidation. In  a 
different s tudy in this laboratory  (as yet unpublished) 
in which C1402 was collected over a 72-hour period, 
oleate was found to be 64% excreted as C*~O= as com- 
pared  to 52% of linoleate, in general agreement  with 
Mead (7) but  in disagreement with the present  re- 

1 Present  address:  Medical Division, Oak Ridge Ins t i tu te  of Nuclear 
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sults. No doubt several factors, such as the levels in 
the tissues and the diet, influence the relative degrees 
of cmnbustion of various f a t ty  adds.  

Another  factor  regulat ing the quant i ty  and  type  of 
f a t ty  acids deposited may  be the influence of die tary  
fa t  on fa t ty  acid synthesis. Hil l  et al. (9) observed 
that  dietary fa t  per  se inhibits in vi tro f a t ty  acid 
synthesis by liver tissue of rats. Bottino et al. (5) have 
shown this to be t rue in vivo for  adipose tissue as well. 
geiser  et al. (10) have shown tha t  inhibition of f a t t y  
acid synthesis in the liver is greater  dur ing  unsatur-  
ated than dur ing saturated tr iglyeeride ingestion. 
Di Giorgio et al. (2) have demonstrated also that  
inhibition of lipogenesis by adipose tissue in vivo is 
not solely dependent  on the quant i ty  of diet fat,  but  
that  the nature  of the f a t t y  acids in the d ie tary  fa t  
is also a factor. 

The present  investigation was under taken to fur ther  
elucidate the metabolic fates of eaprylic, myristic,  
palmitie, oleie, and linoleic acids derived f rom the 
diet and to c lar i fy  the quant i ta t ive effects of f a t ty  
acid oxidation, de novo synthesis, and interconversions 
on the composition of tissue fat. 

Experimental 
Five groups of I to l tzman strain male rats  (6 per  

group)  150 ± 10 g were fed a basal diet (Fa t -Free  
Diet, Nutr i t ional  Bioehemieals Corp., Cleveland, 
Ohio; fu r ther  fortified with vi tamins)  to which was 
added 15% (85 g basal diet + 15 g of t r iglyceride)  
t r icapryl in,  t r imyris t in ,  t r ipatmit in ,  triolein, or tri-  
linolein for one month. One percent  safflower oil was 
added (99 + 1) to diets containing t r icapryl in ,  tri- 
myrist in,  and t r ipalmit in  to meet the essential f a t ty  
acid requirement.  A control group of 15 animals was 
fed the 1% safflower oil diet. The f a t ty  acids used in 
the synthesis of the d ie tary  triglycerides were frac-  
t ionally distilled as their  methyl  esters, using a 4 f t  
× 1 in. column packed with glass helices and a pressure 
of 4-10 ~. The distilled methyl  esters were converted 
to the respective simple tr iglycerides according to the 
method of Konen et M. (11). Table I shows the f a t t y  
acid composition of the tr igtycerides fed. 

Af te r  feeding the respective diets for  one nlonth, 
200 to 300 mg of 1-Cla-fat ty acid methyl  esters (0.1 
to 0.2 me) ,  identical to the f a t ty  acid of their  d ie tary  
triglyeerides, were administered by stomach tube to 
each animal. The control group was divided into 5 
subgroups of 3 animals each and given the 5 t raeer  
acids, respectively. The t ime of adminis t ra t ion was 
approximate ly  9:00 AM, since pre l iminary  experi- 
ments had shown tha t  the stomachs of the animals 
contained food at  that  hour, a condition considered 
normal for a s tudy  of the fate of d ie tary  constituents. 

Immedia te ly  a f te r  adminis trat ion of the 1-C14-fatty 
acid methyl  esters, the animals were placed in a res- 
pirometer  (12). Respi ra tory  CO2 was collected over 
8 consecutive 30-minute periods. The amounts  of C02 
t rapped  by 0.5 N NaOH solution dur ing  each 30 
minute period were determined by t i t ra t ion of the 
excess alkali a f te r  precipi tat ion of the carbonate as 
the bar ium salt with a 30% BaC12 solution. The 
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T A B L E  I 

Fa t ty  Acid Composi t ion of the Die ta ry  Tr ig lycer idss  

Die ta ry  Fa t ty  acids a 

t r ig lyeer ides  6 :0  8 : 0  10 :0  1 2 : 0  14 :0  1 6 : 0  1 6 : 1  1 8 : 0  1 3 : 1  1 8 : 2  

Percen t  
Caprylate  2.0 95.0 3.0 
~Iyr is ta te  2.0 97.0 1.0 
Palmitate 1.0 2.0 91.0 6.0 
Oleate 11.0 86.0 3.0 
Linoleate 1.0 3.0 96.0 
Safflower Oil 8.0 3.0 15.0 74.0 

a The number  before the colon indica tes  the n u m b e r  of carbon a toms;  
the number after the colon, the number  of double bonds. 

BaC02 samples were dried, weighed, and assayed for 
C 14 using the gel-scintillation method of Nathan ct 
al. (13). 

Immediately af ter  the 4-hour collection of C02 the 
animals were killed by exsanguination. Gastrointes- 
t inal tracts were removed and washed free of the re- 
maining C14-fatty acids with water and petroleum 
ether. The radioactivtiy in the lipid extracted from 
these washes was used to calculate the amounts ab- 
sorbed. All results are based on the amounts of radio- 
activity absorbed. 

Carcass (including washed GI tracts) and liver 
lipids were extracted using the method of Folch et al. 
(14). The extracted but  unfraet ionated lipids were 
saponified with alcoholic K O H  and the fa t ty  acids 
were removed by extraction of the acidified mixture 
with petroleum ether. Methyl esters were prepared 
with either diazomethane (15) or boron trifluoride- 
methanol (16). Mixed lipids, fa t ty  acids, or their  
methyl esters were assayed for radioactivity in 20 ml 
of a toluene solution containing 4.0 g of 2,5-diphenyl- 
oxazole (PPO)  and 100 mg of 1,4-di(2,5-phenytoxa- 
zoyl)benzene (POPOP)  per liter. All radioactivity 
determinations were made with a Packard Liquid 
Scintillation Spectrometer. 

Analytical  gas-liquid chromatography (GLC) 
(Katharometer ;  6 in. x ~/4 in. column packed with 
20% diethylene glycol suceinate (DEGS)  on 60-80 
mesh Chromosorb-W; helium flow rate of 70-80 ml /  
rain; sample size of approximately 1 mg) was used 
for the determination of all fa t ty  acid composition. 
Preparat ive GLC Katharometer ;  9 f t  x ~s in. column 
packed with 30% DEGS on 60-80 mesh Chromosorb 
W;  helium flow rate of 500-600 ml /min ;  sample size 
of 100-300 mg fa t ty  acid methyl esters) was used for 
separation and collection of individual fa t ty  acid 
methyl esters. To protect the preparat ive column from 
the possibility of C ~' contamination through ester ex- 

T A B L E  I I  

Effect of Die ta ry  Triglycer ides  on F i n a l  Body  Weight ,  
Total  Carcass Lipids ,  and  Total  L i v e r  L i p i d s  

Dietary groups  a Number  of W e i g h t  ga in  c Total  carcass T o t a l l i v e r  
an imals  l ip ids  a l ip ids  d 

g % % 
Tr i cap ry l in  b 6 2 0 6 ± 2 7  e 15.0-----1.4 e 5.4~---0.6 
T r imyr i s t i n  b 6 150-----10 11 .6±0 .9  5.0"+'0.2 
T r ipa Imi t in  b 6 1 6 8 ± 1 9  11.0~--1.1 5.3-----0.5 
Tr io le in  6 203___24 1 1 . 9 ± 1 . 5  6.9~-2.1 e 
Tr i l ino le in  6 1 4 6 ~ 2 1  11 .8±2 .3  5 .8±0 .8  
Low-fat  b 15 155-+-32 13.4-~-1.7 e 4.7"+-0.5 

a The t r ig lycer ides  were present  in  the diet  at  a level of 1 5 % .  
b 1 %  ( w / w )  safflower oil added to the diet. 
c Mean weight  ga in  of r a t s  wi th  s t a n d a r d  deviat ion.  I n i t i a l  weights  

150-----10 g. 
d Expressed  as percentage of wet  t issue.  
e S igni f ican t ly  different  ( P < 0 . 0 1 )  when compared to the other 

die ta ry  groups.  

change, the columns were flushed before each collec- 
tion with a 100 mg sample of unlabeled methyl 
eaprylate. The eluting aerosols were coalesced and 
collected (80-90% of the theoretical) by heating 
(300C) about 1~. in of a 1~ in. x 6 in. glass collection 
U-tube with a nichrome wire spiral a few inches from 
the collection port. A Research Specialties gas chro- 
matograph equipped with an argon-ionization detector 
was used to check the pur i ty  of the samples. Two 
mutual ly  contaminated adjacent eluting esters such 
as stearate and oleate, could be corrected for specific 
activities by the use of simultaneous equations since 
their composition and mixed specific activities were 
known. 

Since the methyl stearate fract ion usually contained 
oleate plus an unlabeled oleic acid isomer (probably 
vaccinic acid) (17) this fraction had to undergo fur-  
ther  purification as the mercuric acetate derivatives 
( ]8) .  The total radioactivity of any par t icular  fa t ty  
acid in the carcass or in a tissue was calculated from 
percentage composition data, the total weight of the 
fa t ty  acid in the tissue, and its specific activity. Al- 
though corrections were made according to Horroeks 
et al. (19), this calculation involved a 2-5% error  due 
to variable detector response for the wide range of 
molecular weights present in a sample. Therefore, 
some probable sources of error  in this phase of the 
experiment are:  (a) calculation of individual fa t ty  
acid concentrations from GLC data;  (b) incorpora- 
tion of activity into minor f a t ty  acids (15:0, 17:0, 
17:1, etc.) which were not collected and measured for 
radioactivi ty;  and (e) possible ester exchange of fa t ty  
acid methyl esters with succinic acid esters of the 
column. Although a certain percentage of the C 14 
radioactivity remained unaccounted for, the data were 

T A B L E  I I I  

Effect of Die ta ry  Triglycer ides  on the Percen tage  Composi t ion of L i v e r  and  Carcass Fa t ty  Acids a 

Total  
Die ta ry  Tissue  fa t ty  
group b acids d 

Fa t ty  Acids ~ 

1 4 : 0  1 6 : 0  1 6 : 1  1 8 : 0  1 8 : 1  18 :2  2 0 : 3 g  2 0 : 4  h 

g % % % % % % % % 

Tr i cap ry l in  c L ive r  J 0.396----_0.049 0 .5±0 .3  2 5 ± 4 . 7  l 7 .3±0 .8  18 .0~2 .9  3 3 ± 1 . 7  4 . 6 ± 1 . 4  5 .1~2 .3  4.4-----1.7 
Carcass 45.0 ± 4 . 6  1 .7±0 .2  31~.~2.3 12.0~-1.2 3 . 2 ~ - - _ 1 . 0  4 9 ± 3 . 1  2.1-~-0.6 

T r i m y r i s t i n  c L i v e r  0 . 3 4 0 ± 0 . 0 2 8  6 . 0 ± 1 . 4  i 2 5 ± 1 . 9  i 5 . 6±0 .6  17 .0~2 .1  3 2 ± 2 . 1  i 4.3-+-1.0 3 . 8 ~ 1 . 4  4.8~-0.9 
Carcass 26.0 ~- - -2 .2  25.4~-4.6 i 2 4 ± 2 . 0  11 .0±3 .0  2.6~_0.6 3 1 ± 4 . 4  3.5-----0.5 

T r i p a l m i t i n  c L ive r  0.315-----0.027 0 .4±0 .1  28±4.71  8.1-4-1.7 1 4 . 0 ~ 3 . 7  3 5 ~ 2 . 9  3 .9~1 .7  4 . 2 ~ 1 . 3  4.3-----2.0 
Carcass 29.0 ~.~2.5 1.6~:0.2 38~-2.51 11.0~-~1.1 3.8~_0.7 4 1 ~ 1 . 0  i 3 . 0±0 .9  

Tr io le in  L i v e r  0 . 6 2 1 ± 0 . 1 9 6  0 .4±0 .2  15±1.91 4.4-4-1.31 ]0 .0~3 .31  5 0 ± 3 . 1  i 6 .3±1 .2  3 . 1 ~ 1 . 0  7.0-+-1.0 
Carcass 36.0 ~---4.8 1 .1±0 .3  1 8 ± 1 . 6  i 7.0-~-1.9 i 2 . 0 ~ - - _ 0 . 5  67-~-2.61 3.3~---0.3 

Tr i l ino le in  L ive r  0.409~-0.074 0 .4±0 .1  25±7.2~ 1 .9±1 .2  i 18 .0~2 .2  11±2.31 3 0 . 8 ± 7 . 8  i 2 . 3 ~ 0 . 7  11.4-----2.4 l 
Carcass 27.0 -----5.8 1.5--~0.2 2 6 ± 2 . 6  5.0~1.81 3 .6~0 .6  20--~3.8 i 42.9-----4.2 i 

Low-fa t  c L ive r  0 . 3 0 2 ± 0 . 0 3 6  0 .5±0 .3  2 2 ~ 2 . 3  7.2-~2.1 ] 9 . 0 ~ 2 . 1  3 4 ~ 4 . 0  5 . 4 - - - - - 2 . 5  4 .6~3 .3  6.5"4-3.1 
Carcass 34.0 ~__4.4 1 .6±0 .4  2 8 ± 2 . 0  11.0-~1.6 3.1~__1.6 5 1 ± 4 . 2  4.6-----3.1 

a The low-fat d ie ta ry  g roup  conta ined 15 animals ,  all others conta ined 6. 
b The t r ig lycer ides  were present  in  the diet  at a level of 1 5 % .  
e 1 %  safflower oil added to the diet. 
d The mean total  concentra t ion of l iver  carcass fa t ty  acids wi th  s t a n d a r d  deviat ion.  
e GLC fat ty  acid percentage composit ion based on the total  area of the  chromatogram.  
g 5,8,11-eicosatrienoic acid. 
h 5,8,11,14 eicosatctraenoic acid. 
i S igni f icant  difference (P  ~ 0.01) when compared to the va lues  ob ta ined  for the fa t ty  acid composit ion of the low-fat group.  
J The l iver  f rom animals  fed t r i cap ry l in  conta ined 1 .4% of 8 : 0 - 1 2 : 0  fa t ty  acids and  the carcasses of the an imals  fed trimyristin contained 

2.5 -~ 2 .0% 14 :1  acid. All other an imals  had only t races  of these acids in  thei r  t r iglycerides .  
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T A B L E  I V  

The  Pe rcenv  of the  Absorbed  1-C 14 F a t t y  Acid Methyl  E s t e r  Rad ioa c t i v i t y  
I n c o r p o r a t e d  into R e s p i r a t o r y  Ca rbon  Dioxide,  a n d  C a r c a s s  a n d  L i v e r  

F a t t y  Acids  4 h r s  a f t e r  A d m i n i s t r a t i o n  

T H E  J O U R N A L  O F  T I t E  A M E R I C A N  O I L  C t I E M I S T S '  S O C I E T Y  

80~ 

Ab- 
D i e t a r y  Labeled  1-C ~4 N u m b e r  sorbed E x p i r e d  d Ca rca s s  L i v e r  

f a t ty  fatty methyl  es ter  of C~ C1402 acids  d acids  ¢1 gr°upa a d m i n i s t e r e d  an ima l s  es ters  

% % % % 
T r i e a p r y l i n  b MeCapry l a t e  6 38 70 17 5.9 
Low-fat b 2¢IeOaprylate 3 30 72 19 4.2 

T r i m y r i s t i n  b 3$e3clyristate 6 50 37 48 6.9 
Low- fa t  b ~e /~ iy r i s t a t e  3 42 36 56 3.6 

T r i p a l m i t i n  b M e P a l m i t a t e  6 26 23 62 8.0 
Low-fat b MePalmitate 3 57 6 84 2.5 

Tr io le in  MeOleate  5 58 35 49 10.9 
Low- fa t  b l~[eOleate 3 39 19 74 4,9 

Tr i l ino le in  3/IeLinoleate 5 47 53 33 6.8 
Low- fa t  b MeLino lea te  3 50 34 11.2 

The  t r ig lyce r ides  w e r e  p r e s e n t  in the  diet  a t  a level of 1 5 % .  
b 1 %  safflower oil added  to the  diet.  
c M e a n  va lues  wi th  s t a n d a r d  dev ia t ion  of total  ca rbon  dioxide  e xp i r e d  

expressed  as  BaOOs.  
a M e a n  vaIues  w i t h  s t a n d a r d  dev ia t ion  based  on the  a m o u n t  absorbed.  

quite useful in the interpretat ion of fa t ty  acid syn- 
thesis and tissue deposition. 

Whenever possible, a statistical evaluation of the 
mean difference between groups was made using a 
Student  t-test (20). 

Results 
Tota l  IApids of  Carcass  and  L i v e r  

Animals fed 15% tr icapryl in or triolein had signifi- 
cantly (P<0 .01 )  greater mean weight gains than 
animals fed tr imyrist in,  tr ipalmitin,  trilinolien or 1% 
safflower oil (Table I ] ) .  The greater final weight of 
the tr icaprytin-fed rats was due to the high percent- 
age (15.0--+1.4%) of their weight as fat. 

F a t t y  A c i d  C o m p o s i t i o n  o f  t h e  Carcass  and  L i v e r  L i p i d s  

The carcass fa t ty  acid changes effected by the diets 
were more pronounced than those of the liver (Table 
I I I ) .  In general, however, diet myristate,  palmitate, 
and ]inoleate were deposited at the expense of the 
tissue monoenes, and diet oleate at the expense of 
paImitate. There were other minor adjustments. 

Diet eaprylate was not deposited and did not dis- 
turb the purely endogenous proportions in the tissues. 

The A b s o r p t i o n  of  1-C~4-1~at ty  A c i d  M e t h y l  Ester s  

From 30 to 50% of the ingested 1-Cl~-fatty acid 
methyl esters (50-150 mg containing 20-100 x 10 ~ 
disintegrations per minute) were absorbed within 4 
hr af ter  administration. Total recovery of radio- 
activity in these experiments was calculated to be 
within the range of 80-90%. Although the values of 
the percentages of administered label absorbed during 
the 4 hr  may appear  small, it should be recalled that  
this was af ter  only 4 hr. The reasons for  the higher 
degrees of absorption in the test than in the control 
animals except the palmitate, may only be speculated 
upon, but  may be due to the relatively small amount 
of lipid material in the intestine. 

O x i d a t i o n  o f  1 - C ~ - ~ a t t y  A c i d  Tracers  
as M e a s u r e d  b y  C~402 P r o d u c t i o n  

The percentages of absorbed labeled acids catabo- 
lized were calculated from the amounts of C ~4 fed, the 
amounts unabsorbed, and the amount  excreted as 
C1402. The amounts of absorbed labeled acids incor- 
porated in the liver and carcass were similarly calcu- 
lated (Table IV).  
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F r o .  1. P e r  c e n t  o f  a b s o r b e d  I -C  ** l a b e l e d  a c i d s  e x c r e t e d  a s  
C~40, = i n  ~ h o u r  p e r i o d s  f o r  4 h o u r s .  

During the first 4 hr af ter  administration to ani- 
mals on the fa t ty  diets, t racer  short-chain caprylie 
acid was 70% oxidized to C:I~02, medium-chain myris- 
tic acid 35%, and the longer-chain palmitic acid only 
23% (Table V). Oleic acid was 35% oxidized and lin- 
oleie 50%. Thus the rates of catabolism of the acids 
varied inversely with their  chain length but  directly 
with their  degree of unsaturation. In  contrast to the 
fa t ty  diets only 6-19% labeled palmitate and oleate, 
respectively were oxidized when given to the animals 
on the control diets. 

The rates of oxidation of labeled eaprylate,  myris- 
tale, and linoleate were maximal within the first 2 hr 
(Fig. 1) af ter  administration. Labeled palmitate and 
oleate did not reach their  maximum rate of oxidation 
until  the third and four th  hours. 

I n c o r p o r a t i o n  of  A b s o r b e d  1 - C ~ - l ~ a t t y  A c i d  A c t i v i t y  
i n t o  t h e  l~at ty  A c i d  A c t i v i t y  of Carcass  and L i v e r  T , i p i d s  

In conformity with elas.~deal observations, practi- 
cally all of the label of ingested caprylate was found 
in carcass acids other than eaprylic (Table V). In the 
carcasses of the test animals approxinlately 64, 89, 
and 75% of the label of dietary myristic, oteic and 
linoleie acids respectively were present there un- 
changed. The distribution of the remainder indicate; 
both elongation and oxidation to acetate followed by 
resynthesis. 

With the possible exception of palmitate there was 
little difference between the degrees of deposition of 
labeled acids in the carcass fat  of the test and eontroI 
groups. Less labeled diet palmitate appeared in tissue 
palmitate of the control group than of the test group, 
65 and 81%, respectively. 

Liver fa t ty  acids contained lower percentages of the 
diet acids than the carcass, and had a wider distribu- 
tion of the administered tracer than those of the car- 
cass, indicating a higher level of metabolic activity. 
An especially interesting phenomenon is that  af ter  
C14-myristic acid administration only 3% of liver C 14 
was in the myristie acid of the control group com- 
pared to 35% in the test group. The difference made 
its appearance in the liver palmitie acid. 

Labeled oleie acid, like myristic, was deposited to a 
higher degree in the test than in the control livers, 
the difference being found in pahnitic acid. 

Discussion 

In  general, the results of the s tudy show that  the 
extent to which diet fa t ty  acids modify tissue fa t ty  
acid composition depends upon the degrees to which 
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T A B L E  V 

The  D i s t r i bu t i on  of Cl*-Aetivity A m o n g  the  F a t t y  Acids  of L i v e r  a n d  Carcas s  4 h r s  a f t e r  A d m i n i s t r a t i o n  of 1-C ~ F a t t y  Ac id  l~ethyl  E s t e r s  

Labeled  N u m b e r  Fatty acids  P e r c e n t  
D i e t a r y  acid  of recov- 
g r o u p  ~ T i s sue  g iven  an ima l s  1 4 : 0  1 4 : 1  1 6 : 0  1 6 : 1  1 8 : 0  1 8 : 1  1 8 : 2  2 0 : 3  a 2 0 : 3  e 2 0 : 4 f  eredg 

P e r c e n t a g e  of total  ac t iv i ty  i nc o r po r a t e d  in  the  i n d i v i d u a l  ac ids  
T r i C A F  e L i v e r  MeCAP e 6 0.1 37.1 3.9 17.3 15.2 - -  0.5 0.1 0.3 74.5 

Ca rca s s  " 6 3.5--+1.8 5 0 . 7 ~ 1 0 . 6  9.5~+3.5 4.9-+2,5 17.9-+9.9 86.8-+10.2 
Low- fa t  L i v e r  " 3 0.3 43.2 5,8 19.3 24.3 - -  0,9 - -  0.4 94.1 

Ca rca s s  " 3 1.4+~0,4 59.5-+17.4 5 . 0 ± 1 . 8  2.4-+1,2 13.9-+4.9 82.8-+10.1 
T r i M Y R  L i v e r  MeMYR 6 35.1 0.8 32.1 4.1 9.4 8.2 - -  0.8 0.1 1.4 91.9 

Ca rca s s  a 6 6 4 . 1 ~ 6 . 0  3,8-+1.9 6.6-+ 3.5 1 . 7 ~ 1 . 2  0 .7- -0 ,5  2.2-+0.9 78.9-+ 5.3 
Low-fa t  L i v e r  " 3 3.0 51.2 1.9 3.2 7.0 - -  0.6 - -  0.2 67.1 

C a r c a s s  rt 3 63.0-+2.9 0.5-+0.5 5.1-+ 1.9 1.6-+1.1 2.4-+2.3 4.1-+2.8 76.9-+ 7.5 
T r i P A L  L i v e r  M e P A L  6 0.2 53.8 2.0 8.3 7 ,6  - -  0.8 - -  O.1 77.8 

Ca rca s s  " 6 0.5--+0.5 8 1 . 1 ~  6.7 6 . 6 ~ 1 . 8  1.2-+1.0 3.4--4-1.9 9 2 . 9 ±  5.8 
Low- fa t  L i v e r  " 3 0.2 58,1 1.0 13.5 7.6 - -  0,4 - -  1.2 81.8 

Ca rca s s  '~ 3 6 5 . 4 ~  9.0 1 t . 1 ~ 1 . 7  0.5-+0,4 3.6-+0.7 85.9-+ 8.5 
T r i 0 L  L i v e r  M e 0 L  5 0.4 9.5 0,3 12.7 65.3 - -  4.4 0.1 0.6 93.3 

C a r c a s s  " 6 0.2-+0.2 1,5-+ 0.4 0.1-+0.1 0.8-+0,3 89.6-+3.7 92.2-+ 3,8 
Low- fa t  L i v e r  " 3 0.1 45.0  1.6 10.8 29.5  - -  0.8 0.1 0 .4  88.3 

C a r c a s s  ,' 3 0.4-+0.2 4.8-+ 2.8 0 .3~:0 .1  0.5-+0.2 87.9-+9.6 94,0-+ 4.0 
T r i L I N O L  L i v e r  M e L I N O L  5 0.2 27,2 0.8 7.4 4.5 41.9  6.5 1.0 3.2 86.8 

Ca rca s s  " 5 0.4-+0.6 3.4-+ 1.4 0,1 0.4-+0,4 0.9-+0.7 78.8-+6.4 83.9-+ 5.5 
Low-fa t  L i v e r  " 3 0.3 23.2 0,9 3.3 4.7 32.7 3,2 - -  1.7 70.0 
. . . . . . . . . .  Ca rca s s  " 3 0 . 8 ~ 1 . 0  4,3-+ 1.1 0 , 4 ~ 0 . 2  0.6-+0,1 5.2-+3.7 69.9-+5.1 81.1-+ 4.6 

a The ca rcasses  t r ig lyce r ides  were  ana lyzed  ind iv idua l ly ,  bu t  the  l iver  t r ig ]yeer ides  w e r e  pooled for  analyses .  T h u s  s t a n d a r d  dev ia t ion  is g iven  for  
the  ca rcas s  va lues  only. 

b The  t r ig lyce r ides  w e r e  p r e s e n t  in  the  diet  a t  a level of 1 5 % ;  low-fa t  diet  con ta ined  1 %  safflower oil. 
c Tri-  des igna tes  t r ig lyce r ide ;  Me-, me thy l ;  CAP,  capry la te ;  N-YI~, m y r i s t a t e ;  P A L ,  pa lmi t a t e ;  e L ,  plea]e; L I N O L ,  linoleate.  
a 5,8,11 e icosa t r ienoic  acid, 
e 8,11,14 e ieosa t r ienoic  acid. 
f 5 ,8 ,11,14 e icesa te t raeno ic  acid. 
g P e r c e n t a g e  of total t i s sue  f a t t y  acid  Old-activity r ecovered  a f t e r  p r e p a r a t i v e  GLC.  

the diet acids are catabolized, stored unchanged, and 
converted to other acids. The effect of the diet acids on 
l:ipogenesis is also an important factor. The 8-carbon 
eaprylie acid does not upset the fat ty acid relation- 
ships of endogenous fat because it is mainly catabo- 
lized to C02, does not inhibit fatty acid synthesis (3), 
is not a normal end product of endogenous fatty acid 1 
biosynthesis, and is not directly deposited after being 
fed. As used here "endogenous fatty acids" are those 
produced from nonfatty precursors. 

Dietary palmitie acid also has little effect on the 
endogenous fat ty acid composition of tissue lipids, 
but for different reasons. In contrast to caprytie acid 
it does inhibit fatty acid biosynthesis and it is de- 
posited to a very high degree. Also, it is directly con- 
vertible to stearic, ole:ie, and other endogenous fatty 
acids. Therefore, diet palmitie acid simply replaces 
endogenous palmitie acid. The level fed (15%) might 
exceed that endogenously produced since the adipose 
tissue level was greater (38%) on the tripalmitin than 
on the low-fat control diet (28%). However, this 
might also reflect a difference in triglyeeride struc- 
ture. Endogenous rat fat approaches randon distribu- 
tion (21). Feeding a fat of different structure, such 
as tripalmitin, might affect depot fat ty acid composi- 
tion since endogenous fat is resynthesized 80% back 
to its original structure (22). These influences on 
adipose tissue fatty acid composition cannot as yet 
be assessed. 

Dietary myristie, oleic, and linoleie acids, in con- 
trast to eaprylie and palmitic, upset the normal en- 
dogenous pattern of tissue fatty acid composition, but 
each for different reasons. Myristie acid, like palmitie 
acid, is convertible to endogenous fat ty acids. How- 
ever, it is not the major end product of fat ty acid bio- 
synthesis (23, 24), its elongation to palmitie evidently 
being limited. Different from eaprylie, it may be 
stored, so that those fractions not elongated or burned 
to CO2 are deposited in the tissues at a higher level 
(25%) than is present in purely endogenous fat 
(2%) (Table I I I ) .  

Oleie acid, in contrast to myristic, is not directly 
converted to other endogenous aeids except to a very 
limited degree. It does inhibit fatty acid biosynthesis 

1 I n  ano the r  s t udy  u n d e r  d i f fe ren t  condi t ions  (5 )  m o r e  labeled oleic 
ac id  t h a n  l inoleic w a s  excrea ted  as  C1402. 

(3). Therefore, it accumulates in the tissues while the 
constituent palmitie and the other endogenous acids 
gradually disappear through metabolic utilization. 

Like oleie acid, dietary linoleie is not converted to 
endogenous acids and prevents endogenus fat ty acid 
synthesis. It therefore accumulates. However, it is 
oxidized to C02 to a greater degree than oleie l and 
its level in tissues does not reach values as high as 
oleie when similarly fed. 1 AIly differences between 
oleie acid and linoleie acid deposition are products of 
the differences in their metabolic patterns. (a) Oleie 
acid is an endogenous acid and linoleie is not. (b) 
Linoleic acid is incorporated into phospholipids to 
a greater degree than oleic (5), probably a reflection 
of its essential functions. (e) Linoleic acid is incorpo- 
rated differently than oleie into triglyeerides, though 
these relationships are not yet dear. 
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