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decrease meansa  decrease in the  aerobic me tabo l i sm wi th  
consequent  conserva t ion  of food stores. However ,  this  
conserva t ion  could no t  be cont inued  for longer per iods  of 
s tarvat ion .  A pro longa t ion  of s t a rva t ion  per iod resul ted in 
a rapid  decline in the  major  nu t r i en t  stores of the  body  ~. 
The gradual  e levat ion of succinic dehydrogenase  ac t iv i ty  
f rom its lowest  level a t  28 days  migh t  therefore  indica te  a 
rapid b reakdown  of the  metabo l i t es  and the i r  u t i l iza t ion 
for sus tenence dur ing s t a rva t ion  period.  The da ta  also 
suggest  t h a t  me tabo l i sm of hepa topanc reas  is compara -  
t ively  highly  regulated.  Thus  while there  is near ly  a 50% 
decline in the  enzyme ac t iv i ty  in the  hepa topanc reas  af ter  
10 days  of s ta rva t ion ,  it  is ma in t a ined  a t  more  or less 
normal  level in the  foot ;  af ter  28 days  there  is more  t h a n  
85% reduc t ion  in the  enzyme ac t iv i ty  while there  is only 
a 50% decline in t he  foot. This clearly suggests  t h a t  there  
is preferent ia l  b r eakdown  and  ut i l izat ion of food reserves 
f rom foot. The enzyme ac t iv i ty  in the  nerver ing  is re- 
duced to half  its original level af ter  28 days  of s t a rva t ion  
b u t  la ter  there  is gradual  increase which touches  a lmost  

normal  level of act ivi ty .  This suggests  t h a t  the  ac t iv i ty  
in the  nervous  sys t em does no t  show any  marked  decline 
dur ing s t a rva t ion  13. 

Zusammenfassung. Nachweis ,  dass  die Dehydrogenase-  
Aktivit~tt im Hepa topankreas ,  Fuss  und  Schlundr ing  bei 
der  Lugenschnecke  Ariophanta sp. eine ausgesprochene 
E n z y m a n p a s s u n g  an die ver~inderten Stoffwechsel-  
bed ingungen  w~thrend langfr is t iger  Hungerpe r ioden  zeigt 
und  d a m i t  auf einen Uber l ebensmechan i smus  hinweist .  
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Cholestanol and Chenodeoxycholic  Acid: Metabolites of Injected Cholesterol-4-~4C in Pigeon Bile 

Previous  s tudies  f rom this  l abora to ry  have  shown t h a t  
choles tanol  (5 ~-cholestan-3/5-ol) is p resen t  in h igh concen- 
t r a t ions  in t issues and feces of the  Whi t e  Carneau pigeon l, 2. 
This s t imula ted  us to  de te rmine  whe the r  th is  s tanol  is of 
endogenous  origin in th is  species. E x c e p t  for an in v i t ro  
s tudy  by  SHEF~R et al.3 using ra t  and guinea-pig livers, 
others*,  5 could no t  comple te ly  rule out  the  con t r ibu t ion  
of in tes t ina l  bacter ia l  flora in the  convers ion of meva lona te  
and cholesterol  into cholestanol .  We examined  the  possi- 
b i l i ty  of the  convers ion of in jec ted  cholesterol  in to  bi l iary 
choles tanol  in pigeons wi th  bile fistulas, which  would 
e l iminate  the  role of in tes t ina l  bac te r ia  in th is  conversion.  
A t t en t i on  was also given to  the  format ion  of bi l iary  
chenodeoxychol ic  and  cholic acids, which are the  major  
bile acids in pigeon bile~. Al though  this  convers ion of 
cholesterol  to bile acids has been  d e m o n s t r a t e d  in a 
n u m b e r  of animals  v, it  has  no t  been  shown in the  pigeon. 

Material and methods. An a lbumin  emuls ion conta in ing  
1-2 [xC cholesterol-4-14C was in jec ted  i,v. in to  adul t  W h i t e  
Carneau pigeons af ter  a cannula  was inser ted  in the  bile 
duct .  The bile was collected for 6 to 8 h. Bil iary s teroids 
were ex t rac ted  and the  neu t ra l  p roduc t s  were separa ted  

Radiochemical purity of biliary cholestanol-4-14C 

f r o m  bile acids af ter  saponif ica t ion and ex t rac t ion  s . 
Cholestanol  was separa ted  f rom cholesterol  by  chromato-  
g raphy  on AgNOa- impregnated  silica gel G ~. Bile acids 
were resolved by  th in- layer  c h r o m a t o g r a p h y  on silica 
gel G using the  solvent  sys tem consis t ing of iso-octane : iso- 
p ropy l  e ther :  acetic acid, 50 : 25 : 40 (v/v/v) and eluted f rom 
the  gel w i th  me thano l  and assayed for r ad ioac t iv i ty  8. 
Iden t i f i ca t ion  of the  bile acids as based on the  behavior  of 
bile acids on th in- layer  and gas-l iquid c h r o m a t o g r a p h y  s 
and  crys ta l l iza t ion wi th  au then t ic  s tandards .  

Results and discussion. The bile was collected for 6 to 
8 h af ter  t he  i.v. in ject ion of cholesterol-4-1aC. Ear ly  
samples  of bile were used to de te rmine  the  format ion  o f  
labeled cholestanol  to minimize  the  recirculat ion of 
cholestanol ,  if formed,  in the  in tes t ina l  t r ac t  by  the  
labeled sterol  excre ted  f rom the  in tes t ina l  cell. The neut ra l  
bi l iary f ract ion (5.2% of to ta l  radioact iv i ty)  ob ta ined  
af ter  saponif icat ion was subjec ted  to  c h r o m a t o g r a p h y  on 
AgNO3-impregnated  silica gel G to separa te  choles tanol  
f rom cholesterol.  The choles tanol  f rac t ion  was then  
assayed for radioact iv i ty .  An average of 2.13% of the  
label p resen t  in the  neut ra l  sterol  f rac t ion was con t r ibu ted  
by  cholestanol.  Cholestanol  f ract ions  f rom a n u mb er  of 
bile samples  were pooled and  the  iden t i t y  of th is  compound  
was es tabl ished by  c h r o m a t o g r a p h y  on 2 solvent  sys tems  

Thin-layer chromatography (TLC) Rf values 

Standard Sample 

Silica gel G ~ 0.23 0.23 
AgNO3-impregnated silica gel G o 0.53 0.53 

Specific activity determination b dpm/mg 

First AgNO 3 (TLC) 168.5 

Second AgNO 3 (TLC) 176.3 

Third AgNO~ (TLC) 170.8 

Solvent system, heptane:isopropyl ether:acetic acid, 65:40:4 
(v/v/v). o Solvent system, chloroform : methanol: acetic acid, 100 : 1 : 0.2 

, (v/v/v). ~ Carrier cholestanol added, 10 rag. 
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Standards Biliary bile acids 

Total 
radioactivity 
in bile acids 
(%) 

and  crystal l ized to  a cons t an t  specific ac t iv i ty  wi th  
au then t i c  choles tanol  (Table). The con ten t ion  t h a t  b i l iary  
cholestanol  is of endogenous  origin is suppor t ed  by  the  
observa t ion  t h a t  in v i t ro  fecal cul tures  of t he  pigeon could 
no t  conver t  cholesterol-4 t~C into  cholestanolg.  

The acidic f rac t ion w a s  sub jec ted  to  th in- layer  chroma-  
t o g rap h y  and the  rad ioac t iv i ty  p resen t  in var ious  bile 
acid fract ions was assessed (Figure). About  67.1% of the  
to ta l  r ad ioac t iv i ty  was p resen t  in the  area cor responding  
to  t he  au then t i c  chenodeoxychol ic  acid. Abou t  20% of the  
label was presen~ in the  chol~c acid area. The res t  of it  was 
d i s t r ibu ted  be tween  ano the r  d i h y d r o x y  bile acid (10.6%) 
and unident i f ied  m o n o h y d r o x y  acids (2.3%). The forma-  
t ion of cholic and  chenodeoxychol ic  acids has  been 
d e m o n s t r a t e d  in m a n y  animal  species ~. However ,  i t  has  no t  
been  shown in the  pigeon to  date.  The iden t i t y  of the  
label in chenodeoxy  and cholic acids was conf i rmed by  
th in- layer  c h r o m a t o g r a p h y  of 2 di f ferent  so lvent  sys tems  s 
and  crystal l ized to a co n s t an t  specific ac t iv i ty .  The 
iden t i ty  of the  o ther  d ihyd roxy  and m o n o h y d r o x y  bile 
acids could no t  be conf i rmed in th is  s tudy.  

Zusammen/assung. Es gelang, in Tauben  die U m w a n d -  
lung yon in j iz ier tem Cholesterol-C ~* in Gal len-Cholestanol  
nachzuweisen,  wobei  Chenodeoxycholins~Lure als H a u p t -  
me tabo l i t  des Cholesterols C 14 in der Galle e rmi t t e l t  wurde.  

M. T. R. SUBBIAH 

Distribution of radioactivity in biliary bile acids after injecting 
cholesterol-4-14C (radioactivity expressed as percent of the total 
radioactivity in bile acids). Identification of bile acids: 1, cholie; 
2, hyodeoxycholic; 3, ursodeoxyeholic; 4, chenodeoxycholic; 5, 
deoxycholic; 6, 3fl, 12a-dihydroxy eholanoic; and 7, lithoeholic. 
Adsorbent = silica gel G. Solvent system, isoctane:isopropyl 
ether:acetic acid, 50:40:4 (vJv/v). The plates were stained with 
phosphomolybdic spray in methanol. 
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Perinatal Chan~es of the Activity of Acyl-CoA: Monoglyceride Acyltransferase in the Rat Intestinal 
Mucosa 

Die ta ry  t r ig lycer ides  are hydro lyzed  in the  lumen  of t he  
gas t ro in tes t ina l  t r ac t  in to  diglyceride,  monoglycer ide ,  
free f a t t y  acids and  free glycerol ~. I n  t he  smal l  in tes t ina l  
mucosa  re-ester i f icat ion of t he  absorbed  l ipolyt ic  p roduc t s  
occurs by  two pa thways ,  in i t ia ted  e i ther  f rom e-glycero- 
p h o s p h a t e  or monoglycer ides .  The monoglycer ide  pa th -  
way  has been found  to  be more  i m p o r t a n t  in  manlmals ,  
including m a n  3. In  th is  p a t h w a y  acyl-CoA : monoglycer ide  
acyl t ransferase  cata lyzes  t r ansacy la t ion  of ac t iva t ed  f a t t y  
acids wi th  absorbed  monoglycer ide  forming  diglycerides.  
I t  was found recent ly  t h a t  a h igh fa t  diet  evoked an 
increase 3 of th is  enzyme act iv i ty .  The suckling per iod is 
na tu ra l ly  associa ted wi th  a h igh fa t  in take,  e.g., suckling 
ra t s '  fa t  in take  is 2-3 t imes  h igher  t h a n  la ter  in life 4. In  
contras t ,  ac t iv i ty  of pancrea t i c  small  in tes t ina l  l ipase is 
app rox im a te ly  10 t imes  lower dur ing the  suckling per iod 
t h a n  in adul t  ra tsS,S Thus,  the  ques t ion  arose abou t  the  
e x t e n t  of the  ester i f icat ion processes in the  small  in tes t ina l  
mueosa  of suckling ra ts  as compared  to adul t  rats.  

M~ethods. Studies  were pe r fo rmed  on ra ts  of Charles 
R iver  s t ra in  fed Pur ina  Chow diet. Fe ta l  ra t s  (1 day  before 
delivery) were ob ta ined  by  caesar ian section. 3 mon th -o ld  
males were used as adults.  Microsomes f rom t h e  mucosa  
(in fe tuses  and  3-day-old ra t s  f rom the  whole in tes t ina l  

wall) f rom the  ent i re  j e j u n u m  and  ent i re  i leum were  
p repa red  from nonfas t ing  ra t s  according to  ROI)GERS et  
al. 7 ; mater ia ls  f rom 8--9 fetal  and  suckling ra t s  were a lways  
pooled and t r e a t ed  as 1 sample,  adu l t  ra t s  were used 
individual ly .  Ac t iv i ty  of t he  acyl-CoA: monoglycer ide  
acyl t ransferase  was de te rmined  according to  RODGERS S, 
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