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W h e n  inges ted  in  la rge  quan t i t i es ,  bo th  v i t a m i n  A a n d  cholesterol  are  
deposi ted  in  the  l ive r  as esters  (1, 2). On s u b s e q u e n t  w i t h d r a w a l  f rom the  
diet  the  deposi ts  i n  the  l ive r  decl ine.  In  the  case of v i t a m i n  A i t  has b e e n  
shown  tha t  c o n t i n u o u s  inges t ion  of v i t a m i n  E d u r i n g  the  dep le t ion  per iod  
m a r k e d l y  r e t a rds  the dep le t ion  (3, 4), whe reas  a possible  r e t a r d i n g  effect 
of v i t a m i n  E on the  dep le t ion  of cholesterol  does no t  seem to have  b e e n  
t h o r o u g h l y  inves t iga ted .  

The  p r e sen t  s t udy  deals  w i th  the  in f luence  of v i t a m i n  E on dep le t ion  
of a cholesterol  depot  i n  the  l i ve r  of chicks. The  inf luence  of v i t a m i n  E 
was  s tud ied  bo th  w i th  f a t - f r ee  diets and  w i t h  diets c o n t a i n i n g  10 % lard,  
a fa t  which  a t  this  level  u s u a l l y  does no t  give r ise to e n c e p h a l o m a l a c i a  
w h e n  the  d ie t  is v i t a m i n  E deficient.  Al l  the  diets  c o n t a i n e d  the  t r ace  
a m o u n t  of se len i t e  which is nece s sa ry  for  p r e v e n t i o n  of e x u d a t i v e  d ia thes is  
i n  the  absence  of v i t a m i n  E. 

Experimental 

Sixty chicks were received day-old from a local dealer. They were divided 
equally into 6 groups and housed in bat tery brooders with electrical heating 
and wire screen bottom. Diets and tap water  were available ad libitum. 

During the first 15 days all the chicks received a v i tamin  E free starter rat ion 
containing 5 % lard but  no added cholesterol, as indicated in table 1. 

At the end of the 15-days period, the 10 chicks in group 1 were killed, their  
livers were taken out, weighed, wrapped in  a luminum foil and stored at minus 
20 ~ C for determinat ion of free, esterified and total cholesterol some weeks later. 

The remaining 50 chicks received, for a period of 14 days, the v i tamin  E 
deficient diet containing 10% palm kernel  oil and 1% cholesterol, indicated in 
table 1. (Fat is necessary for optimal absorption of cholesterol, and palm kernel  
oil was chosen because it has a very low content of polyunsaturated fatty acids.) 
Thereupon, the 10 chicks in group 2 were killed, their livers taken out and 
treated as described for group 1. 
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Table  1. Composi t ion  o f  diets.  

S ta r t e r  Choleste - 
r a t ion  rol  con- 

ta ln ing  
d ie t  

All  Groups  
groups  2-6  
g g 

Die ts  w i thou t  added  cholesterol  used in 
t he  deple t ion  per iod 

Group  Group Group Group 
3 4 5 6 
g g g g 

Casein, crude l) 200.0 300.0 300.0 300.0 300.0 300.0 
Gela t in  30.0 30.0 30.0 30.0 30.0 30.0 
Sal t  m i x t u r e  ~) 51.7 51.7 51.7 51.7 51.7 51.7 
V i t amin  
mixture*) 1.0 1.0 1.0 1.0 1.0 1.0 
Cholin chloride 2.0 2.0 2.0 2.0 2.0 2.0 
D r y  yeas t ' )  200.0 . . . . .  
Corn s tarch  465,3 . . . . .  
Sucrose - 505.3 615.3 615.3 515.3 515.3 
Pa lmkerne l  oil 6) - 100.0 . . . .  
La rd  6) 50.0 - - - 100.0 100.0 
Cholesterol  - 10.0 . . . .  

1000.0 g 1000.0 g 1000.0 g 1000.0 g 1000.0 g 1000.0 g 
V i t amin  K 
subs t i tu te  7) 10.0 m g  10.0 m g  10.0 m g  10.0 m g  10.0 m g  10.0 m g  
Se len ium dioxide 1.4 m g  1.4 m g  1.4 m g  1.4 m g  1.4 m g  1.4 m g  
All-rae.-~-toco- 
phe ry l  ace ta te  8) - - 100.0 m g  - 100.0 m g  - 

1) " D a i r i n e x " ,  f rom Dansk  Mejeri  Indus t r i  & E x p o r t  Kompagn i ,  Stege  (Den- 
mark) .  

z) The  sal t  m i x t u r e  indica ted  by  Dam & 8~ndergaard, 1953 (5). 
a) The  v i t a m i n  mL~:ture indica ted  b y  Dam & Sondergaard, 1953 (5). - Vi tamins  

A and  Da were  g iven  in the  fo rm of an  aqueous  colloidal  so lu t ion;  0,1 ml  b y  syr inge 
to  each chick twice  a week,  corresponding to 250 i.u. A, and  20 i.u. Da per  chick 
per  day.  The  solut ion was p repa red  as indica ted  b y  Dam et al., 1957 (6). 

4) Fleischmann Yeas t  50 B, f rom S tanda rd  Brands ,  Inc . ,  N e w  Y o r k  (USA_). 
5) F r o m  A/S Dausk  Sojakage Fabr ik ,  Copenhagen (Denmark) .  
*) F r o m  Dansk  Ande]s Svineslagter i ,  Hi l l e rod  (Denmark) .  
7) Diea le ium sal t  of  2 -methy l - l ,4 -naph thoquino l -d iphospha te ,  " S y n k a v i t "  

Roche .  
s) " E p h y n a l  ace t a t e " ,  Roche.  

D u r i n g  the  subsequen t  14 days  - the  dep le t ion  per iod  - the  r e m a i n i n g  40 
chicks w e r e  g iven  diets  no t  con ta in ing  added  cholesterol .  (The l a rd  con ta ined  
105 m g  cholesterol/100 g, d e t e r m i n e d  a f t e r  saponification.)  Group  3 r e c e i v e d  the  
f a t - f r e e  d ie t  w i t h  add i t ion  of 0 .01% a l l - r ac . -~ - tocophe ry l  acetate ,  g roup 4 r ece ived  
the  f a t - f r e e  die t  w i t h o u t  add i t ion  of  v i t a m i n  E, group 5 r ece ived  the  d ie t  con-  
ra in ing  1 0 %  la rd  and  0.010/0 a l l - rac . -cc- tocopheryl  acetate ,  w h e r e a s  g roup  6 
r e c e i v e d  the  d ie t  con ta in ing  1 0 %  la rd  w i t h o u t  add i t ion  of v i t a m i n  E. T h e  
composi t ions  of the  r e spec t ive  diets  a re  shown in t ab le  1. 

The  f a t t y  acid  pa t t e rns  of t he  fa ts  used  a p p e a r  f r o m  tab le  2. 
A t  the  end  of  the  14-days dep le t ion  per iod  the  chicks in a l l  the  fou r  groups  

3-6 w e r e  k i l l ed  and  the i r  l ive rs  t aken  ou t  for  d e t e r m i n a t i o n  of choles terol  as in 
t he  fo rego ing  two  groups.  
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Table 2. F a t t y  acid composition of the dietary fats~). {Individual fa t ty  acid methyl  
esters as area per cent of total  fa t ty  acid methyl  esters). 

Fa t t y  acid 2) Palmkernel oil Lard 

8:0 10.1 
10:0 6.9 
12:0 46.3 0.1 
14: 0 17.7 1.4 
16 : 0 6.5 28.2 
16:1 0)7 1.8 
17:0 (16:2) 0.2 
18:0 1.6 19.5 
18:1 0)9 10.5 40.7 
18:2 a)6 0.3 7.2 
18:3 0)3 0.4 
20:1 0.5 

1) Determined by GLC of the methyl  esters on a Beckman gas-chromatograph, 
model GC 4, using a diethylene glycol succinate phase coated on acid-washed 
Chromosorb W (AW). Methylation of  the fat ty  acids was carried out by the method 
of StoBel, Chu and Ahren8 (1959) (7). 

~) Indicated by number  of  carbon atoms and double bonds. 

The methods used for determinat ion of cholesterol were  as follows: 
To about 3 g of l iver  tissue were  added 10 g of anhydrous sodium sulfate 

and 60 ml chloroform, whereupon the mix ture  was homogenized for 5 minutes 
in an electrically driven homogenizer (from Measuring and Scientific Equipment  
Ltd., London, England). 

8 

2 6  

Fig. I .  C h r o m a t o g r a p h l e  tube .  S c a l e  in  nun .  
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Table 3. Gholesterol in liver, and other  data 

Group Diet  characteristics Number  Body Weight  CHCI~ 
No. ofchieks weight of  extract  

During During During in group at  end liver of liver 
first following last at  end of of  
15 days 14 days 14 days feeding feeding 

g g % 

1 Vit .  E-  10 147.7 4.53 
free -/-6.6 -4-0.14 
starter 
ration 

2 AS Vii. E-free, I0 267.5 8.33 
above 1% cholesterol, -4-17.9 -t-0.54 

10 % palmkernel 
off 

3 AS As above Fat-free, 9 508.6 16.40 5.45 
above 0.01~/o all-rae.-~- =J=51.0 -4-1.62 ~0.89 

tocopheryl 
acetate 

Fat-free, 10 495.9 14.87 5.51 
Vitamin E-free +20.4  • 1.19 -4-0.87 

10% lard, 10 515.3 12.76 3.88 
0.01 all-rac.-~- 4-32.9 -4-0.83 •  
tocopheryl 
acetate 

10% lard, 9 514.6 15.21 3.89 
Vitamin E-free -4- 42.8 • 1.27 -4- 0.11 

4 As As above 
above 

5 As As above 
above 

6 As As above 
above 

4.94 
+0.21 

7.53 
~:0.24 

The homogenate was filtered through a fr i t ted glass filter funnel  and washed 
with  chloroform. The filtrate was evaporated to dryness in vacuo on a water  
bath of 40 ~ C and filled up to 25 ml  with petroleum ether  (redistilled, b.p.  
60-70~ in a measuring flask. The esterifled and free cholesterol contained 
in an aliquot part  (usually 0.5 or 1 ml) of this solution were  separated by column 
chromatography using the chromatography tube shown in fig. 1 [originally de- 
vised by Bro-Rasmussen and Hjarde  (8)]. 

Silica gel G (Merck, Darmstadt) was act ivated by heat ing at l l 0 ~  for 
24 hours. A plug of glass wool (Fiberglass, Py rex  Brand Wool, Fi l ter ing Fiber, 
Corning Glass Works, Corning N.Y., USA) was placed above the constricted 
outlet of the tube. One g of the act ivated silica gel was suspended in 10 ml 
redisti l led petroleum ether  and poured into the tube. The tube was connected 
with  a nitrogen flask, and the column settled by ni trogen pressure while  the 
tube was tapped lightly wi th  a glass rod. 

0.5 or 1 ml of the petroleum ether  solution from the measur ing flask was 
t ransferred to the column, rinsed with 0.5 ml  petroleum ether, and thereaf ter  
wi th  1 ml diethyl  ether:  petroleum ether  (40:60, v :v). During these procedures, 
the nitrogen pressure was regulated to provide a flow rate  of one drop for 
every  3 seconds. The receiver  was changed and the cholesterol ester eluted 
with  10 ml diethyl ether:  petroleum ether  (10:90, v : v ) ,  whereaf te r  the free 
cholesterol was eluted with 10 ml undiluted diethyl ether. During the elution 
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for chicks fed as described in the text.  

Esterified Free Total  Total  Esterifled 
cholesterol cholesterol cholesterol cholesterol cholesterol 

(sum of esteri- determined 
fled and free) directly 

mg in nag in rag in mg in mg in mg in mg in mg in as % of 
100 g whole 100 g whole 100 g whole 100 g whole total  
liver liver liver liver liver liver liver liver cholesterol 

79.5 3.6 270.2 12.1 349.7 15.7 352.9 16.0 2 2 . 5 ~ 1 . 6  
~7 .6  •  •  •  •  ~ 0 . 6  •  ~0 .9  

2001.7 169.8 561.3 47.6 2563.0 217.4 2569.5 218.2 7 7 . 7 ~ 1 . 5  
~I80 .1  •  i 3 9 . 2  ~4 .7  ~184.7 •  •  i 2 4 . 6  

173.9 26.6 248.5 40.4 422.4 67.0 419.0 66.8 3 7 . 6 ~ 2 . 8  
~44.7 •  ~ 8 . 6  ~4 .0  •  •  •  ~7 .1  

137.8 21.1 265.2 39.7 403.0 60.8 400.2 60.4 3 3 . 2 •  
•  i 3 . 6  •  •  •  ~5 .0  ~19.3  ~ 6 . 4  

56.0 7.3 247.6 31.6 303.6 38.9 308.8 39.6 1 8 . 4 ~ 0 . 9  
•  ~0 .8  • i 2 . 3  •  ~ 2 . 4  ~8.6 ~3 .0  

73.9 11.3 253.9 38.4 327.8 49.7 333.1 50.6 22.2 • 1.8 
-4-9.1 -t-1.6 q-9.1 -4 -3 .1  •  q-3.5 -{-13.8 -4-4.4 

the nitrogen pressure was regulated to provide a flow rate  of one drop per  
second. 

In order to check the effectiveness of separat ion and elution, one ml  eluate 
was collected separately after  each elution, and tested for presence of Lieber- 
mann-Burchard react ive material .  

The two fractions containing the esterified and the free cholesterol, respec- 
tively, were  evaporated to dryness under  nitrogen, dissolved in chloroform, 
whereaf ter  their  contents of cholesterol were  determined by the Liebermann- 
Burchard reaction as described in reference (9). 

As a check on the determinat ion of total cholesterol calculated as the sum 
of esterified and free cholesterol, a direct determinat ion of total cholesterol 
was made by evaporat ing one ml of the petroleum ether  solution f rom the 
measuring flask to dryness and dissolving the residue in chloroform, whereaf te r  
the content of total cholesterol was determined directly by the Liebermann- 
Burchard reaction as described (9). 

Resu l t s  

T h e  resu l t s  a re  p r e s e n t e d  in  t a b l e  3 as m e a n  va lues  fo r  each g r o u p  
w i t h  s t a n d a r d  dev ia t ions .  
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The figures for cholesterol (total, esterified and free) in the whole liver 
are  of par t icu lar  interest,  since these figures are less influenced by  al ter-  
ations in the weight  of the l iver  than  are  the figures re fer r ing  to 10O g 
liver. I t  should be noticed however ,  that ,  general ly,  the la t ter  figures 
change in the same direction f rom group to group as do the figures for 
whole liver, the only exception being the un impor tan t  differences wi th  
respect  to free cholesterol in groups 3 and 4. 

I t  is seen tha t  dur ing the period of cholesterol feeding, the total  amount  
of cholesterol in the l iver  increased f rom 15.7 mg to 217.4 rag, which is 
about  14 t imes the initial  amount .  The  f ree  cholesterol increased f rom 
12.1 mg  to 47.6 mg, i.e.,  about  4 times, bu t  the esterified cholesterol in- 
creased f rom 3.6 mg  to 169.8 mg, i.e., about  47 t imes the  initial amount .  
Before  the  cholesterol feeding, the  esterified cholesterol was  the  minor  
pa r t  (22.5 ~ of the total  l iver  cholesterol, bu t  a f te r  the cholesterol feeding 
it was  the ma jo r  pa r t  (77.7~ 

During the subsequent  depletion period of 14 days, the total  amount  
of l iver  cholesterol declined in all groups, and the esterified cholesterol 
again became the  minor  pa r t  of the total  cholesterol. The  esterified choles- 
terol  declined to twen ty  odd mg in the groups receivivg the fa t - f ree  diets, 
and to about  10 mg  in the groups receiving the diets wi th  10% lard, 
whereas  the free cholesterol only declined to about  40 mg in the groups 
receiving the fa t - f ree  diets, and to th i r ty  odd mg  in the groups receiving 
the diets wi th  10% lard. As a consequence thereof,  the changes of total  
cholesterol, while  la rgely  following the changes of esterified cholesterol, 
were  sl ightly less m a r k e d  than  the latter.  

Considering first the fract ion in whole l iver  which exhibi ted the grea tes t  
decline: the esterified cholesterol, it can be seen tha t  the difference in 
decline resul t ing f rom adding v i t amin  E to the fa t - f ree  diet (group 3 ver -  
sus group 4) was nonsignificant (0.4 ~ p ~ 0.3), whereas  the difference in 
decline resul t ing f rom adding v i t amin  E to the  diet containing 10 % lard  
(group 5 vs. group 6) was modera te ly  significant (0.05 ~ p ~ 0.02) and con- 
sisted in accelerat ion of the  depletion. The  difference in decline resul t ing 
f rom adding lard  to the diets also consisted in accelerat ion of the depletion; 
wi th  the v i t amin  E deficient diet, this effect of lard  (grop 6 vs. group 4) 
was modera te ly  significant (0.05 ~ p ~ 0.02), and wi th  the diet containing 
v i t amin  E (group 5 vs. g roup  3) it was  highly significant (0.01 ~ p ~ 0.001). 
(The fact  tha t  in groups 5 and 6, the lard  supplied approx ima te ly  220-294 
mg  cholesterol to each chick dur ing the depletion period fu r the r  emphasizes 
the  accelerat ing effect of lard  on cholesterol depletion.) 

Regarding the 1tee cholesterol, there  we re  no significant differences 
be tween  any  of the  groups 3, 4, 5, and 6, the difference exhibi t ing the  
grea tes t  significance (0.1 ~ p ~ 0.05) being tha t  be tween  groups 5 and 6 
(vi tamin E vs. no v i t amin  E in the diet wi th  lard). 

Discussion 

I t  is evident  f rom the results  tha t  the deplet ion of a depot  of cholesterol 
in the l iver  of chicks is not  influenced by  d ie ta ry  v i t amin  E in the same 
way  as is the deplet ion of a depot  of v i t amin  A. 
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W h e n  the  diet  in  the  dep le t ion  per iod  was  fa t - f ree ,  no  s igni f icant  s t ab i -  
l iz ing  effect of v i t a m i n  E on the  cholesterol  depot  could  be found,  a n d  
w h e n  the  diet  con t a ined  10 % lard,  add i t i on  of v i t a m i n  E was  r a t h e r  f o u n d  
to acce lera te  the  r e m o v a l  of cholesterol  f rom the  depot.  I n  the  l a t t e r  case, 
v i t a m i n  E m i g h t  be  t hough t  to in f luence  the  m e t a b o l i s m  of l inole ic  acid, 
which  in  t u r n  wi l l  in f luence  the  m e t a b o l i s m  of the  s tored  cholesterol  ester.  
However ,  a c lar i f ica t ion of these  r e l a t ionsh ips  wi l l  r e q u i r e  f u r t h e r  expe r i -  
m e n t a t i o n .  

The  acce le ra t ion  of the  r e m o v a l  of cholesterol  f rom the  l ive r  of chicks 
r e su l t i ng  f rom add i t ion  of l a rd  to the  d ie t  d u r i n g  the  dep le t ion  per iod,  
especia l ly  w h e n  the  diet  con t a ined  v i t a m i n  E, r e m i n d s  of the resu l t s  of 
p rev ious  e x p e r i m e n t s  i n  which chicks were  r ea red  on choles tero l - f ree  diets  
w i th  or w i t h o u t  10 % p e a n u t  oil (10), or  on choles terol - f ree  diets  w i t h  a n d  
w i t h o u t  1 0 %  cod l iver  oil or  1 0 %  l inseed  oil (11). I n  al l  these  cases the  
con ten t  of to ta l  cholesterol  i n  the  l ive r  was  lower  w h e n  the  diet  c on t a i ne d  
fat  t h a n  w h e n  the  d ie t  was  fa t - f ree .  ( In these  older  expe r imen t s ,  the  re -  
sul ts  w e r e  expressed  as m g  to ta l  cholesterol  per  100 g l iver ,  b u t  the  we igh t  
of the  l ivers  showed  on ly  sma l l  v a r i a t i o n s  f rom group  to g roup  w i t h i n  
each exper iment . )  In  an  e x p e r i m e n t  (12) i n  which  10 ~ h y d r o g e n a t e d  pea -  
n u t  oil was  used, the  con t en t  of cholesterol  i n  the  l i ve r  was  no t  lower  
w h e n  the diet  con t a ined  fa t  t h a n  w h e n  the  d ie t  was fa t - f ree .  The  effect of 
fats  on l iver  cholesterol  obse rved  in  the  e x p e r i m e n t s  (10) a nd  (11) could,  
therefore ,  be  re Ia ted  to the  con ten t  of po lyenoic  f a t ty  acids in  the  fats.  

Summary 

Six groups of day-old chicks, 10 in each group, were given a v i t amin  E defi- 
cient starter rat ion containing 5 % lard for a period of 15 days. 

At the end of this period, the chicks in group 1 were killed. The mean  con- 
tent  of cholesterol in their livers was 15.7 mg (3.6 mg esterified -t- 12.1 mg un -  
esterified cholesterol), l iver weight 4.53 g. 

The remaining 5 groups received, for a period of 14 days, a v i tamin  E 
deficient diet containing 1% cholesterol and 10 ~ palm kernel  oil. 

Then the chicks in group 2 were killed. The mean  content  of cholesterol in 
their livers was 217.4 mg (169.8 mg esterified + 47.6 mg unesterifled cholesterol}, 
liver weight 6.33 g. 

Thereafter, the remaining 4 groups received, for a period of 14 days, diets 
without added cholesterol as follows: 

Group 3: a fat-free diet + 0.01% all-rac.-~-tocopheryl acetate. 
Group 4: a fat-free diet wi thout  v i tamin  E. 
Group 5: a diet with 10% lard -t- 0.01 ~ all-rac.-~-tocopheryl acetate. 
Group 6: a diet with 10% lard without  added v i tamin  E. 
At the end of this period, all the chicks in groups 3 to 6 were killed. The 

contents of cholesterol in  their l ivers were as follows: 
Group 3:67.0 mg (26.6 mg esterified -b 40.4 mg unesterified cholesterol}, l iver 

weight 16.40 g. 
Group 4:60.8 mg (21.1 mg esterified + 39.7 mg unesterified cholesterol}, l iver 

weight 14.87 g. 
Group 5:38.9 mg (7.3 mg esterified -b 31.6 mg unesterifled cholesterol}, l iver 

weight 12.76 g. 
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Group 6:49.7 m g  (11.3 m g  ester i f led + 38.4 mg  unes te r i f led  cholesterol) ,  l i ve r  
w e i g h t  15.21 g. 

I t  is conc luded  tha t  addi t iona l  v i t a m i n  E to t he  f a t - f r e e  d ie t  had  no signifi-  
can t  inf luence on the  decrease  of the  cholesterol  depo t  in the  l i v e r  du r ing  the  
dep le t ion  period,  w h e r e a s  add i t ion  of  v i t a m i n  E to the  d ie t  con ta in ing  10~ la rd  
r e su l t ed  in a s o m e w h a t  in tens i f ied  decrease  of  t he  cholesterol  depot  in  the  
l i v e r  du r ing  this period.  

Add i t ion  of l a rd  to the  die t  in tens i f ied  the  decrease  of the  choles terol  depot  
in the  l i v e r  dur ing  the  dep le t ion  per iod,  espec ia l ly  w h e n  the  die t  con ta ined  
v i t a m i n  E. 

Thus,  the  inf luence of v i t a m i n  E on the  dep le t ion  of a cholesterol  depot  in 
t he  l i ve r  is d i f fe ren t  f r o m  the  inf luence of v i t a m i n  E on the  dep le t ion  of a depot  
of v i t a m i n  A. 

Zusammen]assung 

Sechs G r u p p e n  yon  Kfiken,  10 in j ede r  Gruppe ,  e rh i e l t en  yon  e inem Al t e r  
yon  1 Tag  an  w ~ h r e n d  15 Tagen  eine  , ,Star ter  Rat ion" ,  we lche  5 %  S c h w e i n e -  
schmalz,  abe r  ke in  V i t amin  E enthiel t .  D a n n  w u r d e n  die Kf iken  in G r u p p e  1 
getStet .  De r  durchschni t t l iche  Geha l t  an  Choles te r in  in de r  L e b e r  w a r  15,7 m g  
(3,6 m g  v e r e s t e r t e s - ~  12,1 m g  unve re s t e r t e s  Chelester in) .  Gewich t  de r  L e b e r  
4,53 g. 

Die  f ib r iggeb l iebenen  5 G r u p p e n  e rh i e l t en  w ~ h r e n d  14 T a g e n  eine  V i t a m i n - E -  
f re ie  Nahrung ,  we lche  1 ~ Choles te r in  und  10 ~ PalmkernS1 enthie l t .  Die  Ki iken  
in G r u p p e  2 w u r d e n  danach  getStet .  De r  durchschni t t l iche  Geha l t  an  Choles te r in  
in de r  Lebe r  w a r  217,4 m g  (169,8 m g  ve re s t e r t e s  + 47,6 mg  u n v e r e s t e r t e s  Cho le -  
sterin).  Gewich t  de r  L e b e r  8,33 g. 

Die  res t l i chen  4 G r u p p e n  w u r d e n  d a n n  w~ihrend 14 T a g e n  m i t  den  fo lgenden  
N a h r u n g e n  geff i t te r t :  

Gruppe 3: F e t t f r e i e  N a h r u n g  -P 0,01 ~ a l l - r ac . -~ -Tocophery lace t a t .  

Gruppe 4: Fe t t f r e i e  N a h r u n g  ohne  V i t a m i n  E. 

Gruppe 5: N a h r u n g  m i t  10~ Schweineschmalz  -t- 0,01% a l l - r a c . - a - T o c o -  
phery lace ta t .  

Gruppe 6: N a h r u n g  m i t  10% Schweinesc tunalz  ohne  V i t amin  E. 

Nach Beend igung  d ieser  F i i t t e rungspe r iode  w u r d e n  s~mtl iche K i iken  in den  
G r u p p e n  3-6 getStet .  D e r  durchschni t t l iche  Geha l t  an  Choles te r in  in de r  L e b e r  
u n d  das Gewich t  de r  L e b e r  in den  e inze lnen  G r u p p e n  w a r e n :  

I n  Gruppe 3:67,0 m g  (26,6 m g  v e r e s t e r t e s  + 40,4 m g  u n v e r e s t e r t e s  Cho le -  
sterin),  Gewich t  der  Lebe r  16,40 g. 

I n  Gruppe 4:60,8 mg (21,1 m g  v e r e s t e r t e s  -t- 39,7 m g  u n v e r e s t e r t e s  Chole -  
sterin),  Gewich t  de r  Lebe r  14,87 g. 

I n  Gruppe 5:38,9 m g  (7,3 m g  ve re s t e r t e s  -t- 31,6 mg  u n v e r e s t e r t e s  Chole -  
sterin),  Gewich t  t ier  Lebe r  12,76 g. 

I n  Gruppe 6:49,7 m g  (11,3 m g  v e r e s t e r t e s  + 38,4 mg  u n v e r e s t e r t e s  Cho le -  
sterin),  Gewich t  de r  Lebe r  15,21 g. 

Es w i r d  gefolger t ,  da~ Zulage  v o n  Vi t amin  E zur  f e t t f r e i en  N a h r u n g  k e i n e n  
s ign i f ikan ten  Einflu/3 auf  die  A b n a h m e  des Choles te r ingeha l t e s  de r  Lebe r  in  de r  
K a r e n z p e r i o d e  gehab t  hat ,  w ~ h r e n d  Zulage  yon  Vi t amin  E zu der  10% Schwe i -  
neschmalz  e n t h a l t e n d e n  N a h r u n g  die A b n a h m e  des Cho les t e r ingeha l t s  de r  L e b e r  
e twas  gef/Srdert hat .  

Zu lage  von  Schweineschmalz  besch leun ig te  die A b n a h m e  des Cho les t e r in -  
geha l t s  de r  Leber ,  besonders  w e n n  die N a h r u n g  Vi t amin  E enthie l t .  
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D e r  Einf luB v o n  V i t a m i n  E a u f  die  A b n a h m e  des  C h o l e s t e r i n g e h a l t s  d e r  L e b e r  
i s t  s o m i t  v e r s c h i e d e n  y o n  d e m  Einflufl  v o n  V i t a m i n  E a u f  die  A b n a h m e  des  G e -  
h a l t s  a n  V i t a m i n  A. 
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