
15.2. 1972 Specialia 207 

Rdsumd. Le d6capept ide  syn th6 t ique  Val -His-Leu-Ser-  
Ala-Glu-Glu-Lys-Glu-Ala,  d o n t  la s t ruc ture  cor respond g 
celle propos6e pour  la ho rmone  h y p o t h a l a m i q u e  de 
l ib6rat ion de l ' ho rmone  de croissance h y p o p h y s a i r e  
(GH-RH) a ~t6 6tudi~ in v i t ro  pour  contr61er l 'ac t iv i t6  de 
la G H - R H .  Le d6capep t ide  syn th6 t ique  a st imul6 la 
s6cretion de l ' ho rmone  GH comme on a p u l e  cons ta t e r  
pa r  des dosages biologiques.  L 'u t i l i sa t ion  du syst~me 
rad io immunolog ique  pour  le dosage de la GH n ' a  pas  fair 
appara t t r e  ce t te  a u g m e n t a t i o n  de d~charge de GH dans  

l ' hypophyse ,  en pr6sence de la G H - R H  d 'or ig ine  nature l le  
ou du d6capept ide  syn th6 t ique .  
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Effect of Pregnancy and Feeding Pattern on Tryptophan Pyrrolase in the Rat 

The ac t iv i ty  of liver t r y p t o p h a n  pyrrolase  in the  preg- 
n a n t  ra t  has  been repor ted  to  be increased on the  13th day  
of p regnancy  t and  to  be unchanged  f rom normal  levels on 
the  19th day  S. The abi l i ty  of glucocort icoids to raise the  
level of l iver t r y p t o p h a n  pyrro lase  is wel l -es tabl ished a, 
and  the  increase in th is  enzyme  in cer ta in  condi t ions  of 
of s tress s,s and  following oes t rogen admin i s t r a t i on  7 has  
been  a t t r i bu t ed  to adrena l  cort ical  ac t iv i ty .  In  the  preg- 
n a n t  ra t  there  is no evidence of an increase in p l a sma  
oest rogen unt i l  t he  day  preceding  pa r tu i t ion  s the  level of 
c i rculat ing cor t icos terone  is depressed f rom the  8th day  of 
p regnancy  onwards  9 and the  ab i l i ty  of the  l iver to inact i -  
va t e  cor t icos terone is increased f rom the  12th day  ~~ The 
p resen t  work  was therefore  u n d e r t a k e n  to s t u d y  more  ful ly 
t he  ac t iv i ty  of t r y p t o p h a n  pyrrolase  in the  r a t  dur ing  
p r egnancy  and  to  inves t iga te  t he  response  of t he  enzyme  to  
d i f ferent  feeding p a t t e r n s  in t he  p r egnan t  rat .  

Methods. Virgin Wis t a r  ra t s  of fas t ing  b o d y  we igh t  
180-200 g were m a t e d  and along wi th  non -p regnan t  ra t s  of 
s imilar  weight  a l lowed free access to  commercia l  ra t  cake 
(North  Eas t e rn  Agricul tura l  Co-operat ive,  Ltd . ,  Aber-  
deen) or fed dai ly  a t  15.00 h 14 g of th is  ra t  cake, powdered  
and  made  into a pas te  w i th  water .  Ra t s  were killed a t  
09.00 h unless s t a t ed  o therwise  a t  var ious  stages of preg-  
nancy,  day  1 being the  day  following the  observa t ion  of 
spe rmatozoa  in t he  vagina.  N o n - p r e g n a n t  ra t s  were killed 
af ter  e i ther  13 or 20 days  on the  two regimes. T r y p t o p h a n  
pyrrolase  ac t iv i ty  was  assayed essent ia l ly  as descr ibed by  
KNOX, PIRAS and  TOKUYAMA 11. Sta t is t ica l  eva lua t ion  of 
resul ts  was carr ied ou t  using S tuden t ' s  t-test.  

Results and discussion. 13- and  20-day p r egnan t  ra t s  fed 
freely had  s ignif icant ly  grea ter  hepa t i c  t r y p t o p h a n  pyr ro-  
lase ac t iv i ty  t h a n  n o n - p r e g n a n t  rats,  the  increase on the  
20th day  being s ignif icant ly  greater  t h a n  t h a t  on t h e  13th 

Tryptophan pyrrolase activity in livers of non-pregnant and 13- and 
20-day pregnant rats 

Treatment ~zmoles kynurenine P 

(g liver/h) I II 

non-pregnant (9) 3.34:t_0.38 -- -- 
13-day pregnant (6) 5.96-t-0.84 <0.01 -- 
20-day pregnant (3) 11.17=t=1.00 <0.001 <0.025 

Results are expressed as the mean ~: S.E. Numbers in parentheses 
represent the number of animals in each group: I. Statistical signifi- 
cance of difference between pregnant and non-pregnant groups. II. 
Statistical difference between the two pregnant groups. 

day  (Table). P r e g n a n t  ra t s  vo luntar i ly  increase the i r  food 
in take  by  up to  30% 1= and  the  level of t r y p r o p h a n  pyrro-  
lase in normal  ra ts  varies w i t h  the  p a t t e r n  of feeding and  
a m o u n t  of food ea ten  la. Thus  the  increase observed in 
t r y p t o p h a n  pyrrolase  m a y  be due to var ia t ions  in d ie ta ry  
hab i t s  of the  p r eg n an t  animals .  For  th is  reason the  enzyme 
level in p r e g n a n t  and  contro l  ra ts  was compared  when  
b o t h  were fed the  same a m o u n t  of d ie t  as a single meal  
da i ly  a t  15.00 h. On the  8th, 10th and  11th days  of preg- 
n a n c y  the  level of t r y p t o p h a n  pyrrolase  was no t  signifi- 
can t ly  d i f ferent  f rom t h a t  in the  n o n - p r e g n a n t  animals.  
E x c e p t  on the  14th day,  f rom the  12th day  of p regnancy  
t r y p t o p h a n  pyrrolase  was h igher  t h a n  in the  n o n - p r e g n a n t  
r a t  w i th  levels be tween  the  16th and  20th days  being 
h igher  t h a n  those  on the  15th d a y  or earl ier  (Figure 1). The 
fact  t h a t  no rmal  levels of t r y p t o p h a n  pyrro lase  have  been  
previous ly  r epor ted  in 19-day p r eg n an t  ra t s  2 m a y  be due 
to  the  fact  t h a t  in these  earl ier  s tudies  the  m e t h o d  of en- 
zyme assay used m a y  no t  have  ensured comple te  act iva-  
t ion  of all enzyme molecules present .  The lower ac t iv i ty  of 
t r y p t o p h a n  pyrrolase  on the  14th day  of p r egnancy  m a y  
be re la ted  to the  fact  t h a t  induc t ion  of th is  enzyme does 
no t  occur when  l iver D N A  is being syn thes i sed  14. CAMP- 
BELL and I~OSTERLITZ 15 found  increases in D N A  con ten t  
and  a t e n d e n c y  for increased incorpora t ion  of asPO 4 into 
D N A  in livers of 14-day p r eg n an t  rats .  Res t r ic t ion  of 
food in take  d id  no t  s ignif icant ly  affect  t he  absolute  level 
of enzyme  ac t iv i ty  on the  13th and 20th days  of p regnancy  
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Fig. 1. Variation in liver tryptophan pyrrolase activity from the 8th 
to 20th day of pregnancy. Values are expressed as the mean ~ S.E.M. 
The number of animals in each group is given in parenthesis. 
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Fig. 2. Variation in liver tryptophan pyrrolase activity in 18-day 
pregnant and non-pregnant rats after feeding of a single meal at 
15.00 h. Values are the mean ~2 S.E.M. of 14 rats in the case of the 
non-pregnant rats killed at 09.00 h and of 4 rats in the case of all 
other groups. 

(Figure 1 and  Table).  The level in n o n - p r e g n a n t  ra t s  was 
however  s ignif icant ly  lowered by  res t r ic t ing  the i r  food in- 
take  ( P  < 0.05), conf i rming  a previous  obse rva t ion  of 
FULLER 13. Ful ler  also showed t h a t  when  normal  ra t s  were 
fed wi th  single dai ly  meals,  t r y p t o p h a n  pyrrolase  ac t iv i ty  
increased dur ing  the  2-3 h af ter  t h e y  had  eateni  This effect  
was also no ted  in t he  p resen t  work  in n o n - p r e g n a n t  rats ,  
where  a 51% increase in ac t iv i ty  occurred 2 h af ter  t he  
meal  (Figure 2). Howeve r  in 18-day p r e g n a n t  rats,  t r yp -  
t o p h a n  pyrrolase  was no t  s ignif icant ly  a l tered in the  im- 
med ia te  pos t - abso rp t ive  per iod (Figure 2) even a l though  
all the  food offered was  consumed  wi th in  1 h. Thus  in the  
p r egnan t  rat ,  t r y p t o p h a n  pyrrolase  level appears  to be in- 
sensi t ive to food intake.  

The t em pora l  p a t t e r n  of change  in t r y p t o p h a n  pyrrolase  
ac t iv i ty  dur ing  p r e g n a n c y  bears  a close s imi lar i ty  to  t h a t  
shown by  l iver R N A  15. A p lacen ta l  factor  has been  shown 
to  be involved in l iver  R N A  metabo l i sm in p regnancy  16 
and  the  poss ibi l i ty  therefore  exists  t h a t  t he  p lacen ta  m a y  
also have  a regula tory  effect  on t r y p t o p h a n  pyrrolase.  The 
facts  t h a t  the  rise in t r y p t o p h a n  pyrrolase  was no t  evi- 

den t  unt i l  the  p lacen ta  was es tabl ished and t h a t  ra t  pla- 
centa l  endocr ine  func t ion  has been  shown to  be indepen-  
den t  of d ie t  1: lend some suppor t  to  th is  view. 

Rdsumd. Chez la rate,  la dose de t r y p t o p h a n  pyrrolase  
rut  augment6e  du douxi~me au quinzi6me jour  de gesta- 
t ion.  L 'ac t iv i t6  de ces ra tes  gravides  ne changea  pas quand  
leur nour r i tu re  fur modifi6e. 
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Influence of Dietary Methionine on Rat Growth and Thyroid Activity 
COHEN, CHOITZ and  BERG i r epor ted  t h a t  the  add i t ion  

of 1.8% meth ion ine  to  a d ie t  conta in ing  12% casein 
p roduced  m arked  g rowth  depress ion in rats.  They  also 
found  t h a t  while 1.45% cys t ine  added  to  the  die t  did no t  
affect  the  g rowth  rate,  t he  add i t ion  of 1.6% homocys t i ne  
d id  grea t ly  decrease the  growth  rate.  If  h igh d ie ta ry  
me th ion ine  were conver t ed  to  homocys t ine  a t  a ra te  
grea ter  t h a n  t h a t  which  could be r emoved  b y  metabol ic  
processes,  the  l a t t e r ' s  tox ic i ty  m i g h t  decrease the  g rowth  
rate of the rat in a similar fashion. BENEVENGA and 
HARPER 2 have  r epo r t ed  t h a t  feeding DL-homocyst ine 
equiva len t  in sulfur to  3% meth ion ine  wi th  a 10% casein 
diet  reduced  g row th  ra te  of ra t s  abou t  t he  same ex t en t  
as occurred wi th  feeding methionine .  B o t h  d ie ta ry  t rea t -  
men t s  ~ p roduced  pa thologica l  lesions in the  spleen, 

pancreas ,  liver, smal l  in tes t ine  and  k idney  of the  rat .  
Methionine  levels in the  p lasma  of ra t s  fed 2 % meth ionine  
wi th  18% casein die t  were increased 8 f rom 10 ag/ml  to  
200 [zg/ml by  the  d ie ta ry  t r e a t m e n t .  The observed 
pa thologica l  changes  m a y  be re la ted  4 to  meth ion ine ' s  
effect  on cer ta in  t issue enzymes,  e.g., as an essential  
amino acid in s t ruc ture  of t issue pro te in  and  as a me thy -  
la t ion reagen t  b o t h  effect ing p ro te in  anabol ism.  Die ta ry  
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