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respec t ive  group.  Since t he  size a n d  t h e  e x t e n t  of t h e  
lesions were i n d i s t i n g u i s h a b l e  for  t h e  two  e x p e r i m e n t s ,  
t h e  f ind ings  in  b o t h  e x p e r i m e n t s  were  pooled,  as  p r e s e n t e d  
in  t h e  Table .  

T h e  d a t a  show t h a t  sma l l  b i l a te ra l ,  s ingle-focus les ions 
(Group 2) p r o d u c e d  no  e l e v a t i o n  in t h e  p l a s m a  level  of 
e i t he r  t r ig lycer ide  or  cholesterol .  Tr ip le- focus  lesions 
(Group 3) p r o d u c e d  e l eva t ions  of b o t h  t r ig lycer ides  
(36% increase,  p < 0.01) a n d  choles te ro l  (13% increase ,  
p < 0.02). I t  is n o t e w o r t h y  t h a t  t h e  l ipid e l e v a t i o n s  in 
t h e  t w o  g roups  of  r a t s  w i t h  h y p o t h a t a m i c  les ions were  
n o t  a s soc ia t ed  w i t h  inc reased  food i n t ake .  I n  fact ,  t h e  
p l a s m a  choles te ro l  levels  in  G r o u p  3 showed  a n e g a t i v e  
co r re l a t ion  w i t h  food i n t a k e  (r = --  0.44, p < 0.05). B o d y  
weight ,  l e n g t h  a n d  obes i t y  i n d e x  h a v e  been  inc luded  for 
compar i son  w i t h  p r ev ious  f ind ings  4-e. 

The  d a t a  i nd i ca t e  t h a t  lesions, en t i r e ly  w i t h i n  t he  
VMN,  p r o d u c e d  e l eva t ions  in  t r ig lycer ide  a n d  choles te ro l  
levels  a n d  ex t ens ion  ou t s ide  t h e  V M N  was n o t  necessa ry  
to  o b t a i n  a n  effect.  However ,  as s h o w n  in  our  or ig ina l  
s t u d y  ~, t h e  ' cho les te ro l  a rea '  a p p e a r s  to  e x t e n d  b e y o n d  
t he  V M N  in to  t h e  dorsa l  a n d  la te ra l  areas.  

Zusammenfassung. E s  w u r d e n  t i n -  u n d  d re ipaa r ige  
e l ek t ro ly t i sche  L/~sionen in den  v e n t r o m e d i a l e n  K e r n e n  
yon  R a t t e n  gesetz t ,  wobe i  es zu e iner  E r h 6 h u n g  yon  

Tr ig lyce r iden  u n d  Choles te r in  kam.  Dieses H y p o t h a l a -  
m u s - G e b i e t  enth~it t  R e g u l a t i o n s z e n t r e n  des  Se ruml ip id -  
spiegels.  
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The Threshold Osmotic Reactivity of the Hypothalamo-Hypophyseal Antidturetic System and of 
the Thirst Mechanism 

T h e r e  is ev idence  t h a t  t h e  h y p o t h a l a m o - h y p o p h y s e a l  
a n t i d i u r e t i c  s y s t e m  a n d  t h e  t h i r s t  m e c h a n i s m  are  b o t h  
a c t i v a t e d  b y  a n  increase  of ex t r ace l l u l a r  f lu id  osmo-  
l a l i ty  1-~. I n  our  p r ev ious  s t u d y  5, we found  t h a t  a mod-  
e r a t e  inc rease  of b lood  A D H  level  decreases  t h e  t h i r s t  
t h r e s h o l d  for  osmot ic  s t imu l i  a n d  t h u s  fac i l i t a tes  w a t e r  
i n t ake ,  The  ques t i on  arose w h i c h  of these  two  s y s t em s  
r e g u l a t i n g  w a t e r  ba l ance  in t h e  b o d y  is f i r s t  a c t i v a t e d  
d u e  to  inc reas ing  ce l lu lar  d e h y d r a t i o n .  T h i s  p r o b l e m  h a s  
n o t  y e t  b e e n  e x a m i n e d  t h o r o u g h l y .  \VOLF*, e sugges ted  
t h a t  osmot ic  r e a c t i v i t y  of t h e  t h i r s t  m e c h a n i s m  a n d  of 
t h e  a n t i d i u r e t i c  s y s t e m  is m u c h  t h e  same.  T he  pu r pos e  
of t h e  p r e s e n t  s t u d y  was  to  f ind  ou t  w h e t h e r  t he  h y p o -  
t h a l a m o - h y p o p h y s e a l  a n t i d i u r e t i c  s y s t e m  a n d  t h e  t h i r s t  
m e c h a n i s m  are  a c t i v a t e d  b y  t he  s a m e  degree  of ce l lu lar  
d e h y d r a t i o n .  

Material and methods. E x p e r i m e n t s  were ca r r i ed  o u t  
on  56 u n a n a e s t h e t i z e d  m o n g r e l  dogs. As osmot i c  reac t i -  
v i t y  of t h e  t h i r s t  m e c h a n i s m  was d i f f e ren t  in  i n d i v i d u a l  
dogs, 2 sets  of e x p e r i m e n t s  were pe r fo rmed .  I n  t he  i s t  
se t  (10 dogs), t he  o smot i c  r e a c t i v i t y  of t h e  t h i r s t  m e c h a -  
n i s m  a n d  t h a t  of t h e  a n t i d i u r e t i c  s y s t e m  were c o m p a r e d  
in t h e  s ame  e x p e r i m e n t s  ca r r i ed  o u t  on t h e  s ame  an imals .  
I n  t h e  2nd  set,  t h e  o smo t i c  r e a c t i v i t y  of the  t h i r s t  m e c h a -  
n i s m  was  s t ud i ed  in  25 dogs a n d  t h e  o smot i c  r e a c t i v i t y  of 
t h e  h y p o t h a l a m o - h y p o p h y s e a l  a n t i d i u r e t i c  s y s t e m  in  
a n o t h e r  g roup  of 21 dogs. T h e  dogs  were  f a s t ed  for  18 h 
b u t  t h e y  h a d  free access  to  w a t e r  also d u r i n g  the  exper i -  
m e n t .  T h e  con t ro l  b lood  s a m p l e  was  t a k e n  a n d  a 5% 
so lu t ion  of sa l ine  was infused  a t  a r a t e  of 7.5 m l / m i n  
in to  t h e  s a p h e n o u s  ve in  of a dog. B lood  s am p l e s  were  
t a k e n  e v e r y  4 m i n  in  t h e  course  of t he  infus ion.  I n  t he  
1st g r o u p  of  e x p e r i m e n t s ,  t h e  b lood  s am p l e s  were  d r a w n  
f rom a n  e x t e r n a l  j u g u l a r  a n d  in t h e  2nd one  f rom a 
s a p h e n o u s  ve in .  "When t h e  dog  b e g a n  to  d r ink ,  t he  infu-  
s ion was s t opped  a n d  a s ample  of b lood  was t a k e n  

i n s t a n t a n e o u s l y .  I f  t h e  o smo t i c  r e a c t i v i t y  of t h e  an t i -  
d iu re t i c  s y s t e m  was  e x a m i n e d  alone,  t h e  in fus ion  was  
s t o p p e d  a f t e r  20 rain.  T h e  osmot i c  r e a c t i v i t y  was ex- 
p ressed  as a t h r e s h o l d  va lue  of o smot i c  s t imulus  4. Fo r  
the  a n t i d i u r e t i c  s y s t e m  i t  was  a m i n i m a l  cel lular  d e h y d r a -  
t i o n  caus ing  p r o n o u n c e d  increase  of p l a s m a  A D H  con-  
c e n t r a t i o n ;  a n d  for t h e  t h i r s t  m e c h a n i s m ,  i t  was a m i n i m a l  
ce l lu lar  d e h y d r a t i o n  necessa ry  to i nduce  t he  d r i n k i n g  
response .  I n  each  dog t h e  ex t r ace l l u l a r  w a t e r  was  mea- .  
su red  b y  us ing  s o d i u m  t h i o c y a n a t e .  To ta l  b o d y  w a t e r  
was  m e a s u r e d  b y  us ing  t r i t i u m  w a t e r  in  t he  1st se t  of 
e x p e r i m e n t s  a n d  ca l cu la t ed  as t he  pe r cen t  of b o d y  
w e i g h t  in  t h e  2nd  one. T h e  p l a s m a  Na  c o n c e n t r a t i o n  
was  also m e a s u r e d  a n d  t h e  t o t a l  a m o u n t  of e x t r a c e l l u l a r  
sod ium ca lcu la ted .  As t h e  a m o u n t  of N a  a n d  w a t e r  in  
the  in fus ion  a n d  in t h e  u r ine  p roduced  d u r i n g  t he  in fu-  
s ion was  measu red ,  hence  t he  sh i f t  of w a t e r  caused  b y  
h y p e r t o n i c  in fus ion  and  cel lular  d e h y d r a t i o n  could  b e  
ca l cu l a t ed  on  t h e  basis  of t h e  m e a s u r e m e n t s  m e n t i o n e d  
above .  Degree  of ce l lu lar  d e h y d r a t i o n  was  expressed  as 
a p e r c e n t  of in i t i a l  (control)  v a l u e  of t h e  i n t r ace l lu l a r  
wa te r .  P l a s m a  a n t i d i u r e t i c  a c t i v i t y  was  m e a s u r e d  us ing  
a modi f ied  m e t h o d  of CZACZKES e t  al.L A D H  was  iden- 
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tiffed as the substance responsible for the antidiuretic 
effect o1 plasma by means of the inactivation test with 
sodium thioglycolate. Student 's  t-test was used for sta- 
tistical analyses and p values under 0.05 were considered 
significant. Means 4- S.E. are shown in the Figure. 

Results and discussion. In all dogs of the 1st set of 
experiments, the osmotic reactivity of hypothalamo- 
hypophyseal antidiuretic system was higher than that  
of the thirst  mechanism (Figure). Whereas the clear cut 
increase in plasma ADH level was already observed at 
cellular dehydration equal to 1.1 4- 0.01% of intracellular 
water (ICW), the drinking response was observed at 
cellular dehydration equal to 3.1 -¢-0.37% of ICW. The 
difference between these 2 degrees of cellular dehydration 

was statistically significant (p < 0.001). The same results 
have been obtained in the 2rid group of experiments when 
different animals were compared. The values of threshold 
cellular dehydration of 1.4 q- 0.04 and 3.4 4- 0.17% of ICW 
were obtained for the antidiuretic system and for the 
thirst  mechanism, respectively. The difference was stati- 
stically significant (p < 0.001). 

The results indicate that  there is a difference between 
the threshold osmotic react ivi ty of these 2 systems 
involved in body water conservation. The hypothalamo- 
hypophyseal antidiuretic system which protects the 
organism against loss of water and which lowers the 
thirst  threshold is firstly alarmed in conditions of water 
deficit. As the cellular dehydration increases this action 
is not  fully sufficient and then the thirst  mechanism. 
which controls water  intake, is activated. 

Rdsumd. On a examin6 la r6activit6 osmotique du 
syst6me antidiur6tique hypothalamo-hypophysaire et du 
m6canisme de la soil chez des chiens non narcotis6s. 
Chez t o u s l e s  animaux examin6s, le syst~me antidiur6- 
tique s'est montr6 plus sensible aux stimulus osmotiques 
que le m6canisme de la soif. On peut  supposer que c'est 
le syst~me antidiur6tique qui est activ4 ell premier lieu 
lors d 'un d6ficit d'eau. 

EWA SZCZEPAI~SKA, K. DRZEWIECKI 
and S. KOZLOWSKI 
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Degree of cellular dehydration at which the antidiuretic system 
(white column) and the thirst mechanism (dashed column) are 
activated. 
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R a n d o m  X-Chromosome Inactivation in Interspecific Hybrids of  Meriones  Ubycus (~) × Mer iones  
s h a w i  (~) (Rodentia:Gerbillinae) 

Dosage compensation for X-linked genes in mammals  
is explained by the single active X-chromosome theory. 
This hypothesis, as originally proposed by several 
authors 1-8 suggests that :  1. One of the X-chromosomes 
in females is inactivated early in embryogenesis; 2. inacti- 
vat ion is a random process with respect to parental  origin 
of the X-chromosomes (maternal vs. paternal);  and, 
3. after inactivation, all subsequent progeny will possess 
the same inactivated X-chromosome (clonal evolution). 
The association of heterochromatinization, late DNA re- 
plication, and gene inactivation has been demonstrated 
in separate systems, each providing partial proof of the 
hypothesis 3-~°. Recently, by use of hybrid animals with 
both suitable chromosomal and enzymatic markers, 
COHEN and RATTAZZI n have shown simultaneous cyto- 
logical and biochemical evidence of genetic inactivation 
of one X-chromosome in the female mule. This report 
presents further supportive cytogenetic data  for the 
LYON ~ hypothesis derived from an interspecific hybrid 
of 2 jird species, Meriones libycus Lichtenstein × M. 
shawl Duvernoy. 

Materials and methods. Tissue culture. 2 adult  hybrid 
females derived from M. libycus (3) × M. shawl (~) crosses 
were studied. The animals were sacrificed and skin biopsies 
were placed in tissue culture. The specimens were minced 
(approximately 1 mm 8) and the explants placed in 60 mm 
Petri  dishes containing 3 ml of Ham's  F-10 nutrient me- 
dium with 20% fetal calf serum. The Petri dishes were 

maintained at 37 °C in an atmosphere of 5% CO S in air. 
When luxuriant fibroblast growth was obvious, the mono- 
layer of cells was trypsinized and replated into 250 ml 
Falcon tissue culture flasks. The cells were allowed to 
grow to confluency with medium exchanged at approxi- 
mately 7-day-intervals. 

Cloning. Clones of fibroblasts were established from 
animal No. 1 by the method of PUCK et al. 1~. Following 
monolayer trypsinization, 10-fold serial dilutions of the 
cell suspensions were made. Suspensions of 50 cells/ml 
to 0.05 cells/ml were then plated into separate Petr i  
dishes. Single cells were located by phase contrast  micro- 
scopy and surrounded by a glass cylinder (1/4 inch diame- 
ter) made adherent with stopcock grease. When clones 
became established, they were transferred to Petri  dishes 
and subsequently to Falcon flasks by trypsinization. 

Cytogenetic studies. Chromosome preparations were 
obtained from the mixed population of cells as well as 
clones derived thereof by a modification of the method 
Of MOORHEAD et al. 13. When approximately 60-709o con- 
fluency was reached, colcemide (0.05 ~zg/ml) was added 
for the final 4 h of culture. The cells were then removed 
from the flasks by gentle scraping with a rubber police- 
man. After centrifugation, the cells were suspended in 
1% sodium citrate for 30 min at 37°C followed by fixa- 
tion in 3 : 1 absolute methanol : glacial acetic acid (at least 
2 changes of 10 min each). Several drops of cell suspension 
were placed on a microscope slide, pre-wet in 70% metha- 


