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Swan  un  d6fici t  pr6coce du  t h y m u s  et  des cellules T 
ob jec t iv6  p a r  une  c h u t e  de l ' ac t iv i t6  <~thymosine l ike ,  
c i r cu lan te  4 une  m a u v a i s e  r6ponse  X u n  Ag t h y m o d 6 -  
p e n d a n t :  le GRM,  une  faible r @ o n s e  des sp l6nocytes  ~ la 
P H A ,  une  trgs faible com p6 t i t i on  an t ig6n ique  (ce ph6no-  
m~ne 6l;ant n o r m a l e m e n t  t h y m o d @ e n d a n t S ) .  

Matdriel et technique. Nous  avons  util is6 16 souris 
Swiss 6 et  16 souris Swan. Dans  c h a c u n  de ces groupes  une  
moi t i6  des souris est  Ag6e de u n  mois  el; l 'aul;re de 7 mois. 

Protocole opdratoire. T o u s l e s  a n i m a u x  re~oivent  le 
m~me jour  p a r  voie i.p. 10 btCi de sulfa te  35 S de sodium 
p a r  g de poids. 12 h aprSs les souris sonl; sacrifi6es et  la 
t o t a l i%  du t h y m u s  pr61ev6e. Ces organes  sonl; ensuil;e 
group6s 2 p a r  2 dans  chaque  groupe de souris puis  
plac6s darts 1 ml  d ' e au  disti l l6e et  homog6n6is6s 1 min  
envirOn dans  u n  appare i l  de Poter .  L ' h o m o g 6 n a t  est  alors 
cent r i fug6 b~ 12.0 00 g p e n d a n t  3 0 m i n  ~ 4 ~ le surnageanl;  
l impide  est  pr61ev6; u n  v o l u m e  de 0,4 ml  de ce sur- 
nageanl;  est  d@os6  au sommel;  d ' une  co lonne  de gel de 
po lyac ry l amide :  (Biogel, Calbiochem.  P2) de 9 • 550 mm.  
(La colonne a v a i l  d ' a b o r d  6t~ ~quilibr~e avec  du t a m p o n  
P O ,  0, 0 5 M, p H  7,1 selon SORENSEN) puis 61U6 avec  le m~me 
t a m p o n / ~  une  vi tesse  d'61ul;ion de 0,3 ml /min ,  les f rac t ions  
recueill ies 6l;ant de 2 ml. Le soufre m a r q u 6  de chacune  
de ces f rac t ions  est  recherch6  de la fa~on ind iqu6e  p a r  
CLARK ~ ~ l ' a ide  d ' u n  scinti l lal ;eur g a m m a  pou r  6chant i l lons  
l iquides  (Nuclear  Chicago). Les r6sull;ats son t  expr im6s  en 

cpm • 10-~/thymus 
/zCiinjeet6es/g de poids de l'allimal 

q u ' o n  m o n m e r a  i ndex  fonct ionnel .  
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* Moyenne arithm6tique; ** erreur standard; �9 les points repr6sentent 
les valeurs individuelles par 6chantillon. L'6tude statistique de Ia 
diff6rence entre 2 moyennes est r6alis6e A l'aide du t de Student: 
I e t  II, non significative; Ie t  t l i ,  p < 0.025; II ,III et IV, p < 0.0005. 

Rdsullats. Le soufre macromol6cu la i r e  de l ' e x t r a i t  
c o r r e s p o n d a n t  au  soufre min6ra l  incorpor6  d a n s  'les 
cellules r6ticulo6pith61iales du t h y m u s  se sil;ue darts les 
f rac t ions  6 et  7 alors que le soufre min6ra l  l ibre  passe  
dans  les f rac t ions  12, 13, 14 et  15. Le t a b l e a u  ind ique  les 
r6su l t a t s  obl;enus dans  les 4 groupes  de 8 souris chacun .  

L ' i n d e x  fonc t ionne l  n'esl; pas  s ignif ical ; ivement  diff6- 
r en t  pou r  les Swiss el; les Swan  de 1 mois  pa r  con t re  la 
diff6rence est  s igni f ica t ive  en t re  les index  fonc t ionne ls  des 
Swiss et  Swan  de 7 mois  a ins i  q u ' e n t r e  ceux  des Swiss de 
1 et  7 mois  et  des Swan  de 1 et  7 mois  (t de S tuden t ) .  

Discussion. L ' i n d e x  foncl;ionnel du t h y m u s  des souris 
no rma les  d iminue  significal;ivemenl; avec  le v ie i l l i ssement  
mais  ce t t e  chu te  est  beaucoup  plus  n e t t e  chez les Swan. 
Ainsi  l ' i ndex  foncl; ionnel du  t h y m u s  des souris Swan  
gg6es de 7 mois  esl; ~ la fois b e a u c o u p  plus  bas  que celui des 
t 6moins  Swiss de m~me Age et  que celui des jeunes  Swan. 
Ce r6sull;at v a  dans  le m~me sens que  ceux que nous  
a v o n s  d6jb~ o b t e n u s  chez les S w a n ,  c'esl; A dire  une  alt6- 
r a t i o n  pr6coce du  f o n c t i o n n e m e n t  du  t h y m u s  de ces 
couris  a u t o i m m u n e s .  Le produil;  macromol6cu la i re  soufr6 
des cellules r6ticulo6pith61iales du t h y m u s  n ' e s t  pas  
encore  idenl;ifi6. I1 p e u t  r epr6sen te r  soil  u n  des 616menl;s 
des sys t+mes enzymal ; iques  des cellules r6l;iculo6pith61iales 
n6cessaire  ~ la p r o d u c t i o n  de l ' h o r m o n e  t h y m i q u e ,  s o i l  
l ' h o r m o n e  t h y m i q u e  el le-m~me (ou son pr6curseur) .  
Cet te  derni6re in terpr6l ;a t ion  p e u t  s ' accorder  avec  la mise 
en 6vidence p a r  GOLDSTEIN, de pe t i t e s  q u a n t i t 6 s  de 
cyst6ine et  de m6 th ion ine  dans  sa thymos ine .  7 

Summary. A d i m i n u t i o n  of t he  i nco rpo ra t ion  of radio-  
ac t ive  S in 6pi thel ia l  cells of the  t h y m u s  of a u t o - i m m u n e  
Swan  mice is shown.  This  defect  of i nco rpo ra t i on  seems 
to  be  in re la t ion  to a t h y m u s  deficiency. 
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Pre-  and Postnata l  Dis tr ibut ion  of Lipids  in the Liver of Genetic Diabet ic  Mice 

I t  is well e s tab l i shed  t h a t  i n f an t s  of d iabe t i c  m o t h e r s  
are f r equen t ly  la rger  t h a n  those  of non -d i abe t i c  mothers .  
Th i s  increase  in b o d y  we igh t  was  accoun ted  for b y  an  in- 
crease in t o t a l  f a t  conl ;ent l .  H i g h  fa t  c o n t e n t s  in sl;ill 
b o r n  i n f an t s  of d iabe t i c  w o m e n  were conf i rmed  b y  d i rec t  
e s t i m a t i o n  2. S imi la r  o b s e r v a t i o n s  were r epo r t ed  in t he  
fe tuses  of s t reptozol ;ocin d i abe t i c  r a t s  s. ANGERVALL el; al. r 

found  a n  increase  in n e u t r a l  fa t  w i t h  no changes  in t o t a l  
l ipids in  t he  overwe igh t  n e w b o r n  of a l loxan  d iabe t i c  rats .  
On the  o the r  h a n d  ,SOLOMON 5 obse rved  no  increase  in 
b o d y  l ip ids  of t he  ove rwe igh t  fe tuses  of t he  subd iabe t i c  
(al loxan) rats .  The  p re sen t  s t u d y  was des igned p r i m a r i l y  
to  e x a m i n e  the  pre-  and  p o s t n a t a l  changes  of l ip ids  in  t he  
fe ta l  l iver  of t he  n o r m a l  (Swiss albino)  a n d  K K  (genetic 



15.7. 1975 Specialia 861 

diabet ic)  mice  an d  to corre la te  these  changes  w i t h  t h e  
we igh t  of t h e  newborn ,  

M a t e r i a l  a n d  methods .  The  K K  and  Swiss a lb ino  mice  
were inbred  in our  l abora to ry .  T h e y  were m a i n t a i n e d  
u n d e r  s imi la r  l a b o r a t o r y  cond i t ions  and  were fed ad 
l i b i t u m  the  Old Guilford m o u s e  l abo ra to ry  chow con ta in -  
ing  11% fat .  B ro the r s  and  s is ters  of t he  s a m e  p a r e n t s  
were m a t e d  a n d  t he  presence  of the  vag ina l  p lug  was  
cons idered  d a y  1 of ges ta t ion .  

P r e g n a n t  m o t h e r s  were sacrif iced unde r  e the r  a n e s t h e s i a  
on d a y s  10 a n d  17 of ge s t a t i on  and  t he  fe tuses  were 
del ivered b y  l a p a r a t o m y .  The  fe tuses  were kil led by  
cervical  d i s loca t ion  and  t he  l ivers  were excised u n d e r  
m a g n i f y i n g  lenses  and  p laced i m m e d i a t e l y  on d ry  ice. 
T h e y  were k e p t  f rozen a t  - - 40~  un t i l  ana lyzed .  

Some p r e g n a n t  m o t h e r s  were al lowed to del iver  spon-  
t a n e o u s l y  an d  t h e  l iver  s amp le s  were ob ta ined  f rom the  
n e w b o r n  a t  b i r t h  (from 30 m i n  to 5 h) and  af te r  24 h of 
life. The  we igh t  of the  n e w b o r n  was  recorded a t  b i r th .  

L ip id  e x t r a c t i o n s  were m a d e  in ch lo ro fo rm:  m e t h a n o l  
(2:1) accord ing  to  t he  m e t h o d  of FOLCH et al. ~ Tr ig lycer -  
ides, phospho l ip ids ,  free cholesterol  and  cholesterol  es ters  
were d e t e r m i n e d  u s ing  t h i n  layer  c h r o m a t o g r a p h y  as 
descr ibed b y  AMENTA 7. 
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Fig. 1. Distribution of lipids in the liver of the fetus and neonate of 
KK and Swiss albino (SA) mice. 
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Fig. 2. Body weight of the newborn of KK 
mice. 
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Resu l t s .  As show n  in F igu re  1, all t y p e s  of l ipids were 
g rea te r  in b o t h  pre-  a nd  p o s t n a t a l  l ivers  of the  K K  mice  
c o m p a r e d  to  those  of t he  Swiss a lbino mice.  Whi l e  the re  
was  a g r a dua l  decrease  in l ipid c o n t e n t s  f rom the  ear ly  
p r e n a t a l  to t he  late p o s t n a t a l  life in Swiss a lb ino  mice, a 
d i f fe ren t  p a t t e r n  was  obse rved  in the  K K  mice.  The re  
was  an  increase  in l ipid c o n t e n t s  on the  10th d a y  followed 
b y  a decrease  on t he  17th  d a y  of ges ta t ion .  A r e m a r k a b l e  
increase  in t he  l iver f a t  was  obse rved  a t  b i r t h  followed b y  
a decrease  d u r i n g  24 h of life. 

F igure  2 shows  the  we igh t  of t he  n e w b o r n  a t  b i r th .  
There  was  no s ign i f i can t  difference be tw e e n  the  n e w b o r n  
of t he  K K  a nd  Sw i s s  albino,  w h e n  equa l  l i t ter  or to ta l  
l i t ter  size were compared .  

Discus s ion .  The  K K  mice  are a n  inbred  s t r a in  of 
J a p a n e s e  mice  w i th  a genet ic  d ispos i t ion  for s p o n t a n e o u s  
d iabetes .  Based  on t he  me tabo l i c  d i s t u r b a n c e s  a t  2 
m o n t h s  of age or later ,  t h e  d iabe t ic  s y n d r o m e  in these  
mice  has  been  descr ibed as chemica l  diabetesS,  9. Before 
th i s  period,  t h e y  h a v e  a n o r m a l  to le rance  to glucose as 
c o m p a r e d  w i th  those  of Swiss a lbino mice  10, it. Since t he  
K K  mice  showed  re l a t ive ly  e l e v a t e d  levels of s e r u m  
t r ig lycer ides  a nd  n o r m a l  choles terol  1~, it  was  of i n t e r e s t  to  
e x a m i n e  t he  d i s t r i bu t ion  of va r ious  l ipid f rac t ions  in t he  
fetal  l iver  of these  mice.  The  lipid f rac t ions ,  in general ,  
were g rea te r  in the  fetal  l iver of t he  K K  mice  t h a n  ill 
t hose  of Swiss a lbino mice. I t  seems  t h a t  the  e leva t ion  of 
t r ig lycer ides  in the  fe tus  of t he  KI< mice  m i g h t  be a 
ref lect ion of e leva ted  levels  in t he  mo the r .  However ,  it  
a ppe a r s  d i f fe rent  in t he  case of choles terol  levels. The  
fetal  l iver h a d  increased  c o n c e n t r a t i o n s  of free choles terol  
despi te  n o r m a l  levels in t he  a du l t  mouse .  These  d a t a  sug-  
ges t  t h a t  t he  increased  c o n c e n t r a t i o n s  of the  l ipid f rac t ions  
in t he  fetal  l iver oi t he  K K  mice  m i g h t  be due  to genet ic  
d iabetes .  

I t  h a s  been  repor ted  t h a t  the  pe r c e n t a ge  of l ipids in 
l iver  of t he  r a t  f e tus  r e m a i n s  low t h r o u g h o u t  p r e g n a n -  
cy 13,x4 a nd  increases  r ap id ly  a f te r  b i r t h  l~, 1~. Simi lar  
resu l t s  were ob ta ined  in mice  16. In  our  s t udy ,  however ,  
the  l ipids in l iver of the  Swiss a lbino fe tus  r e m a i n e d  low 
b o t h  in p r e g n a n c y  a n d  af te r  b i r th .  The  s i t u a t i o n  was  
d i f fe ren t  in t he  K K  fetus .  A l t h o u g h  the  fe ta l  l iver l ipids 
were low on the  17th d a y  of ges ta t ion ,  t h e y  were e l eva ted  
in t he  newborn .  Since t he  ges t a t i on  per iod is 21 d a y s  in t he  
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K K  mice (same as in Swiss albino), it  seems probab le  t h a t  
more  l ipids m a y  have  been  synthes ized  and accumula ted  
in the  l iver  dur ing  the  last  days  of ges ta t ion  in order  to  
p repare  for the  ex t rau te r ine  life. Consequent ly ,  t he  
lipids were increased at  b i r th  for later  ut i l izat ion,  which  
resul ted in a decrease af ter  24 h of life. 

In  l iver of t he  K K  fetus,  all t ypes  of l ipids were p resen t  
in a lmost  equal  p ropor t ion .  In  liver of the  Swiss albino 
fetus,  however ,  the  concen t ra t ion  of liPids decreased in 
the  following order :  Phosphol ip ids ,  cholesterol  esters,  
t r iglycerides,  and  free cholesterol.  I t  is p robable  t h a t  t he  
unequal  d i s t r ibu t ion  of l ipids in the  fetal  l iver of Swiss 
albino mice m i g h t  be due to  differences in the i r  t u rn o v e r  
rates.  

In  order  to  examine  whe the r  the  changes  in l ipids in 
the  fetal  l iver would reflect  changes  in the  fetal  weight  a t  
b i r th ,  the  newborn  were weighed immed ia t e ly  af ter  
spon taneous  delivery.  There  was no signif icant  difference 
in weigh t  be tween  the  2 groups  of the  newborn  (Figure 
2), suggest ing t h a t  changes  in l ipids in the  l iver t issue of 
the  fetus have  no effect  on the  b i r t h  weight  17. 

In  summary ,  our da t a  suggest  t h a t  the  genet ic  d iabe tes  
influences fetal  l iver l ipids w i th  no effect on b i r th  weight .  

Summary. Triglycerides,  phosphol ip ids ,  cholesterol  and  
cholesterol  esters  were de t e rmined  by  th in  layer  chroma-  
t o g r a p h y  in the  fetal  and neona te  livers of normal  (Swiss 
albino) and genetic d iabet ic  (KK) mice. In  general, t h e  
lipids were  e levated  in the  fe ta l  l iver of the  K K  mice. 
Despi te  th is  e levat ion in l iver lipids, no increase in t he  
weight  of the  newborn  was observed.  
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I n h i b i t i o n  of  H u m a n  C h o r i o n i c  G o n a d o t r o p h i n - I n d u c e d  O v a r i a n  and  U t e r i n e  G r o w t h  in the  
M o u s e  b y  S y n t h e t i c  A r g i n i n e  V a s o t o c i n  1 

Arginine vasotoc in  (AVT), a nonapep t ide  which has 
been isolated f rom the  m a m m a l i a n  pineal  gland 2, 3, has  
been impl ica ted  by  PAVEL et aI. 4-e as an an t igonadot ro -  
phic compound .  Previous  s tudies  in our l abora to ry  have  
shown t h a t  AVT par t ia l ly  blocked the  s t imula t ion  of the  
ovaries due to  combined  t r e a t m e n t  wi th  p r egnan t  mare ' s  
serum and  h u m a n  chorionic gonado t roph in  (HCG) in the  
mouse : .  I n  t he  p resen t  s tudy,  the  t ime  course of uter ine  
and ovar ian  g rowth  in the  imma tu re  motise af ter  HCG 
s t imula t ion  was inves t iga ted .  Addi t ional ly ,  we examined  
the  effect  of AVT on the  g rowth  response of the  reproduc-  
t ive  organs. 

In  a p re l iminary  exper iment ,  21-day-old Swiss-Webster  
mice (Hil l top Lab  Animals) were given a single i.p. 
inject ion of 0.25 I U  HCG (Antui t r in  S, Parke-Davis)  a t  
09.00 h (lights on 08.30 h, l ights  off 20.30 h). 1 group of 
mice received an i.p. in jec t ion  of AVT (1 ~g/injection) a t  
0, 12, 24, 36 and  48 h pos t -HCG adminis t ra t ion ,  while the  
HCG- t rea ted  mice received an i.p. in ject ion of Ringer ' s  
l ac ta te  a t  12, 24, 36 and  48 h. The AVT (Schwartz-Mann)  
was dissolved in Ringer ' s  lac ta te  abou t  2 min  pr ior  to i ts  
inject ion.  Necropsy  of all mice a t  72 h pos t -HCG inject ion 
revealed s ignif icant ly  depressed body  weights  in AVT- 
t r ea t ed  mice. Since b o t h  absolute  and  relat ive ovar ian  and  

uter ine weights  in the  AVT- t r ea t ed  mice were s ignif icant ly 
depressed,  it  is clear t h a t  the  organ weight  changes were 
no t  mere ly  a ref lect ion of body  weight  (Table). 

In  the  second s tudy,  1 IU  HCG was given i.p. 09.00 h 
to 150 21-day-old mice. A similar  inject ion protocol  as in 
the  previous  s t u d y  was uti l ized wi th  the  addi t ion  of a 60 h 
t imepo in t  for AVT adminis t ra t ion .  AVT (Bachem Co). was 
dissolved jus t  pr ior  to in ject ion of 2 ~g/0.1 ml/mouse.  
Rep re sen t a t i ve  animals  (10 to  12 mice) f rom each group 
were necropsied at  0, 12, 24, 36, 48, 60 and  72 h. The 
ovaries and  u terus  were cleaned and  weighed fresh on a 
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Effect of arginine vasotocin (AVT) on the stimulation of absolute (rag) and relative (mg/100 g BW) ovarian and uterine weights (~= standard 
errors) by HCG in Swiss-Webster mice 

Group N Body wt. (g) Ovaries Uterus 

mg - rag/100 g mg Ing/100 g 

Untreated Controls 10 15.5 :~ 0.5 4.75 ~ 0.30 
HCG 10 15.1 4- 0.6 6.49 a -4- 0.36 
HCG + AVT 10 12.7 ~ 0.5 4.16 b -1- 0.17 

30.9 =~ 2.2 18.6 4- 1.5 119.0 4- 8.8 
43.2~ i 2.3 60.2~ =L 2.5 402.9a-t - 19.7 
33.1 ~ ~2 1.8 21.4 b :~ 2.3 167.9 b -4- 14.8 

ap ~ 0.001 vs. control, bp < 0.001 vs. HCG. cp ~ 0.01 vs. HCG. 


