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like ant igens also do no t  represent  s t ruc tura l  components  
of the  ga lac tan  polysaccharide,  inspire of alkali  resistance, 
as shown in Figures  b and c. i n  this  con tex t  i t  is in teres t ing 
to note, t h a t  Concanaval in  A reac t ive  mate r ia l  (protease- 
inhibi tor  ?) does occur in near ly  all snail a lbumin  glands 
and eggs, which we have  inves t iga ted  (Helix, Pomacea, 
Achatina, etc.). 

The  above  ment ioned  observa t ion  supports  our  con- 
cept  9 of a fine classification based on para immunolog ica l  
f indings;  the  eggs of ve ry  closely related snails, even of 
the  same species, show remarkable  differences in thei r  
agglut inins or precipit ins,  a phenomenon  which m a y  be 
used t o  dist inguish or  to classify t h e m  more precisely 

than  has h i ther to  been possible 5, 9,10. Thus,  in the  eggs of 
Aehatina granulata we found an t i -neuraminy l  specificity, 
whereas  no agglu t ina t ion  of red cells by  an egg ex t rac t  
f rom Achatina/ulica was observed,  even  af ter  prote inase  
t r e a t m e n t  or when neuraminic  acid was spl i t  off tL The 
ecological and t a x o n o m i c  impl icat ions  of such relat ion-  
ships have  still  to be invest igated.  

9 G. UHLENBRUCK and A. WEIS, Z. ImmunForseh. ld5, 356 (1973). 
10 B. CLARKE, Scient. Am. 233, 50 (1975). 
n G. UHLEIqBRUGK, G. STEINHAUSEN and H. A. I{AREEM, unpublished 
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Summary. Est radio l  in v i t ro  produces a s ignif icant  increase in the incorpora t ion  of 3H-leucine into proteins  of the  
anter ior  hypo tha l amic  area in prepubera l  female rats,  15 and 20 days old, bu t  no t  in younger  animals.  The  ovar ian  
hormone  induced no changes in the  prote in  synthe t ic  ac t iv i ty  of middle  and poster ior  hypo tha l amus  and cerebral  
cor tex  in prepubera l  female ra ts  of different  ages. Es t radio l  did no t  modify  the  prote in  synthesis  of the  hypo tha l amus  
and cerebral  cor tex  in prepubera l  male  rats.  

We have  previous ly  demons t r a t ed  tha t  changes in the  
secret ion of gonadot rophins  and /or sexual  hormones  are 
accompanied  by  modif icat ions  in the  prote in  synthesis  of 
the  hypotha lamus ,  and we proposed t h a t  such metabol ic  
changes are re la ted to var ia t ions  in the  hypo tha lamic  
synthesis  of the  gonadot roph in  releasing factors2, a. 
Es t rogen  injected into prepubera l  rats  produces changes in 
the  secret ion of gonadotrophins ,  and this effect depends 
on the  ac t iva t ion  of hypo tha l amic  mechanisms t h a t  
ma tu re  dur ing the  prepubera l  s ta te  4, 5. 

Taking  into account  t h a t  the  regu la to ry  influence of 
es t radiol  on gonadot roph in  secret ion in prepubera l  rats  
can be connected  wi th  modif icat ions  in t he  hypo tha lamic  
synthesis  of pept ides  t h a t  control  gonadot rophin  secre- 
t ion,  and t h a t  changes in the  prote in  synthesis  of the  
hypo tha l amus  could reflect  var ia t ions  in the  synthesis  
of such regu la to ry  pept ides  s we have  s tudied  the  direct  
effect of estradiol  on the  incorpora t ion  in v i t ro  of labelled 
leucine into proteins  of different  hypo tha l amic  areas in 
male  and female ra ts  a~ different  prepubera l  ages. 

Material and methods. Albino male and female rats  
were used. The  l i t ters  were reduced to 7 a t  b i r th  and 
weaned a t  21 days of age. They  were housed under  con- 
dit ions of cons tan t  t empera tu re  (23 + 2~ and l ight ing 
(12 h l ight ;  12 h darkness) .  

Animals  were killed by  decapi ta t ion  a t  10, 15 and 20 
days of age, and the  whole hypo tha l amus  removed.  The 
sample was placed on its dorsal  surface and cut  under  a 
dissecting microscope into 3 por t ions  by  2 f ronta l  sections, 
the  first  section being made  th rough  the  opt ic  chiasma, 
and the  second immed ia t e ly  behind the  infundibulum.  
These sections d iv ided the  hypo tha l amus  into the  follow- 
ing 3 areas:  a prechiasmat ic  port ion,  name ly  the  anter ior  
hypo tha l amus  (including the  preopt ic  and anter ior  hypo-  
tha lamic  areas, the  paraven t r i cu la r  and suprachiasmat ic  
nuclei) ; a re t ro infundibular  port ion,  name ly  the  poster ior  
hypo tha l amus  (including the mammi l l a ry  and the  poster ior  
hypo tha l amic  nuclei);  and a region between the  two 

sections, namely  the  middle  hypo tha l amus  (including the  
median  eminence,  and the  arcuate,  ven t romedia l  and 
dorsomedial  nuclei). 

Each  hypo tha lamic  area was d iv ided into  2 symmet r ica l  
portions,  along the  anter ior-poster ior  axis. One hypo-  
tha lamic  half  was added to the  incubat ion  glass conta in ing 
0.01 ~g/ml of estradiol  benzoate  dissolved in 0.09 m M  
ethanol  7 ; the  o ther  hypo tha l amic  half  was incuba ted  in a 
med ium conta ined 0.09 m M  ethanol .  2 rats  were used in 
each single exper iment .  

The samples were gen t ly  b lo t ted  on fi l ter paper,  
weighed on a torsion balance and incuba ted  in 1 ml iso- 
tonic  med ium conta in ing 1 ~xCi of L-4-5 E~H] leucine 
(20 Ci/~mol) ob ta ined  f rom New Eng land  Nuclear .  
Incuba t ion  was for 90 rain a t  37 ~ wi th  gentle shaking in 
a Dubnoff  metabol ic  shaker. The gas phase was 03: CO 2 
(95:5, v/v) .  Af te r  incubat ion,  the  tubes were rapid ly  
removed  and chilled in crushed ice, washed twice wi th  
medium,  centr i fuged in a refr igerated centr i fuge and 
homogenized  (Po t t e r -E lveh jem homogenizer)  in 2 ml  10 % 
tr ichloroacet ic  acid (TCA) conta in ing  0.2% unlabel led 
L-leucine (Sigma). Af te r  homogeniza t ion  the  suspension 
was centr i fuged a t  6,500 g for 15 min. The  TCA-insoluble 
residue was washed twice wi th  5% TCA, twice wi th  
ch lo ro fo rm:me thano l  (1 : 1, v /v) ,  arid one wi th  2 ml e ther ;  

t Supported by a grant from the Consejo Nacional de Investiga- 
ciones Cientifieas y Tfenicas de la Repfibliea Argentina. 

2 j .  A. NOGUILEVSKY, P. SCACCHI and j .  CHRISTOT, Proc. Soe. exp. 
Biol. Ned. 137, 653 (1971). 

3 ~. A. MOGUILEVSKY and J. CHRISTOT, J. Endocr. 55, 147 (1972). 
4 L. CALIOARIS, J. J. ASTRADA and S. TALEISNIK, J. Endocr. 55, 97 

(1972). 
5 p. SCACCHI and J. A. MOG~ILEVSKY, Experientia 29, 877 (1973). 
6 J.  A. ]V~OGUILEVSKY, ]~r A. EIqERO and B. SZWARCFARB, J.  Endoer.  

6d, 155 (1975). 
7 In preliminary experiments, different concentrations of estradiol 

were tested. 
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Table I. Incorporation of L-[aH] leucine into proteins of the hypothalamus and cerebra1 cortex of prepuberaI female rats 

393 

Age 

10 days 15 days 20 days 

Tissue Control Estradiol Control Estradiol ControI Estradiol 

Hypothalamus 
Anterior 

Middle 

Posterior 

Cerebralcortex 

17,378 ~ 1,837 �9 19,237 4- 2,634 13,569 4- 1,832 19,343 4- 2,439 ~ 8,109 • 1,028 12,520 ~ 1,677 b 
(6) (6) (14) @41 (10) (10) 

p < 0,025 p < 0,025 
15,756 • 2,000 15,266 4- 1,959 14,300 j= 1,661 12,163 4- 1,611 6,524 4- 862 8,404 i 1,751 
(6) (6) (13) (13) (8) (8) 
18,948 :J2 2,163 19,977 4- 3,796 17,134:3:2,131 21,904 4- 2,756 8,115 4- 1,506 9,169 ~ 1,728 
(6) ( 6 )  (10) (10) (10) (10) 
12,508 ~ 2,510 11,124 ~ 2,551 10,801 4- 1,300 9,972 :]= 1,522 2,952 • 557 3,762 4- 620 
(6) (6) (13) (13) (10) (10) 

DPl~/mg of protein (means -4- SEN). Number of determinations in parenthesis: b Statistically significant as compared with tile control. 

t h e  p rec ip i t a t e  was  s e p a r a t e d  b y  cen t r i f uga t i on  in t he  
cold. T h e  res idue  was  t h e n  r e s us pended  in  2 m l  TCA a n d  
h e a t e d  a t  90 ~ for 15 m i n  a f t e r  cooling and  cent r i fuging,  
t h e  p ro t e in  res idue was dissolved in 0.5 ml  1 M N a O H ,  
and  a l iquots  were t a k e n  to  d e t e r m i n e  p r o t e i n  b y  t he  
m e t h o d  of L o w g v  e t  al. 8 us ing  c rys ta l l ine  s e rum a l b u m i n  
as a s t a n d a r d ,  a n d  to measu re  r ad ioac t iv i ty .  

R a d i o a c t i v i t y  was m e a s u r e d  in a P a c k a r d  Tr i -Carb  
l iqu id  sc in t i l l a t ion  c o u n t e r  a n d  each  sample  was c o u n t e d  
long e n o u g h  to give a s t a n d a r d  er ror  of less t h a n  3%. 
Coun t s  were cor rec ted  to  100~o efficienr b y  t h e  channe l s  
r a t io  me thod .  The  r a d i o a c t i v i t y  i nco rpo ra t i on  in to  
p ro t e in s  was expressed  as specific ac t iv i ty ,  i.e. d p m / m g  
pro te in .  All resu l t s  are p r e sen t ed  as t he  m e a n s  -4- SEM 
a n d  ana lyzed  us ing  t he  S t u d e n t ' s  t - t e s t  

R e s u l t s .  The  effects  of e s t rad io l  in  v i t ro  on  t h e  p r o t e i n  
syn thes i s  of d i f fe rent  h y p o t h a l a m i c  areas  a n d  ce rebra l  
co r t ex  of p r e p u b e r a l  female  r a t s  are shown  on Tab le  I. 

As can  be  seen, 0.01 vg /ml  of t h e  h o r m o n e  (min imal  
effect ive dose) p roduces  a s igni f ica t ive  increase  in  t he  in 
v i t ro  i n c o r p o r a t i o n  of [aH] leucine in to  p ro t e in s  of t he  
an t e r i o r  h y p o t h a l a m i c  a rea  in r a t s  of 15 a n d  20 days  of 
age, b u t  does n o t  mod i fy  t h e  s y n t h e t i c  a c t i v i t y  of t h i s  
a rea  in  10-day-old  rats .  On the  o the r  h a n d ,  t he  ova r i an  

h o r m o n e  induced  no  changes  in t he  p ro t e in  s y n t h e t i c  
a c t i v i t y  of t h e  midd le  a n d  pos te r ior  h y p o t h a l a m u s  a n d  
cerebra l  co r t ex  in p r e p u b e r a l  female  r a t s  of d i f fe ren t  ages 
(Table  I). H i g h e r  c o n c e n t r a t i o n s  of e s t rad io l  also d id  n o t  
induce  a n y  changes  in these  s t ruc tu res .  

The  resu l t s  o b t a i n e d  in p r e p u b e r a l  male  r a t s  h a v e  s h o w n  
t h a t  n e i t h e r  0.01 ~g/ml  of es t rad io l  (Table  I I )  no r  h ighe r  
c o n c e n t r a t i o n s  mod i fy  t he  in v i t ro  i n c o r p o r a t i o n  of [aH] 
leucine in to  p ro t e in s  of d i f fe ren t  h y p o t h a l a m i c  areas  a n d  
ce rebra l  cor tex  in 10-, 15 -  a n d  20-day-old  ra ts .  

D i s c u s s i o n .  The  resul t s  of t he  p r e sen t  p a p e r  show t h a t  
es t rad io l  on ly  modif ies  t he  i n c o r p o r a t i o n  of label led  
leucine in to  p ro t e in s  of t h e  a n t e r i o r  h y p o t h a I a m u s  in 
female  r a t s  of 15 a n d  20 days  of age, p r o d u c i n g  a signif-  
i ca t ive  s t i m l u l a t o r y  effect.  I n  th i s  respect ,  i t  is i n t e r e s t i ng  
to  no t e  t h a t ,  a r o u n d  t h i s  age, in  t h e  h y p o t h a t a m u s  of 
female  ra t ,  t h e  m e c h a n i s m s  m a t u r e  w h i c h  are  i n v o l v e d  in 
t he  h y p o t h a l a m i c  es t rogen  b i n d i n g  a c t i v i t y  9. 

A pos i t ive  f eed-back  effect  of es t rogens  on  gonado t ro -  
ph ins  secre t ion  ha s  been  descr ibed  in p r e p u b e r a l  female  
r a t s  4,10. A p p a r e n t l y  th i s  f eed-back  m e c h a n i s m s  depends  
on  t he  a c t i v a t i o n  of t he  cyclic cen te r s  p laced  in t he  an-  
t e r io r  h y p o t h a l a m i c  a reas  of female  ra ts ,  s ince n e i t h e r  
female  rats ,  in  which  t he  d e v e l o p m e n t  of these  h y p o t h a l a m -  

Table II. Incorporation of L-[SH] leucine into proteins of the hypothalamus and cerebral cortex of prepuberal male rats 

Age 

10 days 15 days 20 days 

Tissue Control EstradioI Control Estradiol Control Estradiol 

Hypothalamus 
Anterior 11,017 4- 2,824 ~ 11,169 i 2,872 10,338 i 2,131 10,827 i 2,053 9,742 :]: 1,877 8,178 ! 1,478 

(6) (6) (6) (6) (7) (7) 
Middle 9,281 ~: 2,140 11,905 -- 2,854 8,890 :~: 1,734 9,798 :[_ 1,964 7,920 -4- 1,709 6,229 ~: 834 

(6) (6) (6) (6) (8) (8) 
Posterior 12,229 q- 1,763 11,230 4- 2,140 11,462 4- 2,332 12,208 :]= 1,638 11,347 4- 2,650 10,050 4- 2,202 

(7) (7) (6) (6) (7) (7) 
Cerebralcortex ,4,947 ~= 677 6,288 -t- 819 4,300 4- 1,022 4,805 z 921 3,008 4- 677 2,358 -4- 238 

(7) (7) (6) (6) (6) (6) 

~DPIVf/mg of protein (Means • SEM). Nmllber of determinations in parenthesis. 
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ic centers is a l tered by  the  adminis t ra t ion  of tes tos terone  
soon af ter  b i r th  11, nor  male  rats  show the  posi t ive  effect 
of estrogen on L H  and F S H  secretion 5. On this  experi-  
men ta l  basis, and t ak ing  into account  the  pept ide  na tu re  
of the  hypo tha l amic  releasing factors  t h a t  control  the  
L H  and F S H  secretion, i t  could be pos tu la ted  t h a t  the  
s t imula to ry  effect of estrogens on the  prote in  synthesis  of 
the  anter ior  hypo tha l amus  of female rats  is represent ive  
of a s t imula to ry  act ion of the  sexuat  hormone  on the  
hypo tha l amic  synthesis  of pept ides  re la ted to the  L H  and 
F S H  secretion. The  fact  tha t ,  in prepubera l  male rats,  
es trogen nei ther  s t imulates  g0nadot rophin  secret ion nor  
modifies pro te in  synthesis  of the  hypo tha l amus  fur ther  
supports  this po in t  of view. 

I t  is a well known fact  t h a t  estrogen, besides its posi t ive  
act ion on gonadot rophin  secretion in female rats, also 
exerts  a nega t ive  influence on these p i tu i t a ry  hormones  
in male  and female rats.  Nevertheless ,  we did not  observe 
any  effect of the  sexual  hormone  on the  prote in  synthesis  

of male  hypo tha l amic  areas and only the  s t imula to ry  
effect  on the  anter ior  hypo tha l amus  of female rats. On 
this  basis, and supposing t h a t  the  changes produced  by  
estradiol  on the  prote in  synthesis  of anter ior  hypotha l -  
amus  of female rats  are connected wi th  the  posi t ive  feed- 
back  effect of the  hormone,  i t  could be pos tu la ted  t h a t  
different  mechanisms are involved  in the  nega t ive  and 
posi t ive  feed-back effect of estrogens on gonadot rophin  
secret ion;  moreover  an ex t r ahypo tha l amic  mechanism 
for nega t ive  feed-back cannot  be el iminated.  

8 O. H. LOWRY, N. N. ROSEBROUGH, A. L. FARR and J. R. RAI'r 
J. biol. Chem. 193, 265 (1951). 

9 g. PLAGINGER and B. S. McEwEIr Endocrinology 93, 1119 (1973). 
10 L. CALIGARIS, J. J. ASTRADA and S. TALEISN1K, J. Endocr. 58, 

547 (1973). 
n R. A. GORSKI, in Frontiers in Neuroendocrinology (Ed. L. MARTINI 

and W. F. GAiVONC-; Oxford University Press, New York 1971), 
p. 237. 
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Summary. The crude pe t ro leum ether,  chloroform and alcoholic ex t rac ts  of the  roots  of Aristolochia indica (Linn.) 
showed 100% in tercept ive  ac t i v i t y  in ma tu re  female  mice at  the  single dose of 100 mg/kg  body  wt. The  follow-up 
studies wi th  the  chloroform ex t rac t  showed the  most  s ignif icant  effect in the  basic pa r t  and two acidic fract ions at  the  
single dose levels of 50 mg/kg  body wt. No toxic  effect was observed at  the  dose levels used. 

Aristolochia indica Linn. (N.O. Aristolochiaceae),  lo- 
cal ly known as I sharmul  (Bengali  and Hindi) is a shrub 
wi th  long twining s tem growing all over  the  t ropical  
region of India.  I t s  v e r y  b i t t e r  root  is reputed  to  have  
emmenagogic  ~, a and abor t i fac ient  propert ies  4. 

Materials and methods. 5 kg air-dried roots  were mil led 
and successively ex t rac ted  in a Soxhle t  appara tus  wi th  
pe t ro leum ether  (b.p. 60~176 benzene, chloroform and 
alcohol for 20 h each. Each  ex t rac t  was then  evapora ted  
to dryness. The chloroform ex t rac t  was fur ther  separa ted  
into acidic, basic and neut ra l  components .  3 g crude acid 
fraction, due to its low solubili ty,  was again ex t rac ted  in 
a Soxhlet  wi th  2 1 chloroform in which the  to ta l  mater ia l  
g radua l ly  dissolved. On cooling a solid (Fraction I, 
0.5 g m.p .  > 2 7 4  ~ , decomp.) t h a t  separated out  was 
fi l tered and crystal l ized f rom chloroform-methanol .  The  
f i l t ra te  was then  added slowly over  a column of silica gel. 
E la t ion  wi th  10% methano l  in 3 1 chloroform yielded a 
solid mater ia l  (Fract ion II) which crystal l ized out  of 
ch loroform-methanol  into pale yel low needles (140 mg), 

m.p .  2780-79 ~ Fu r the r  e la t ion wi th  71 of the  same solvent  
and 15% methano l  in 3.5 1 chloroform afforded another  
solid (Fract ion I I I ,  280 mg;  m.p .  > 280 ~ decomp.) on 
crysta l l izat ion f rom D.N.F. -a lcohol .  

Colony-bred p roven  Swiss albino mice a t  the  estrous or 
ear ly  estrous stage were caged wi th  proven  males in the  
rat io  of 1 male  to 2 females in a control led room temper-  
a ture  (24-25~ Vaginal  smear  were recorded daily. 
The  day  of vagina l  plug was marked  as D a y  1 of preg- 
nancy.  The tes t  samples, pas ted  wi th  gum acacia powder  
and suspended in water ,  were adminis te red  oral ly in a 
single dose of 100 mg/kg  body-weigh t  for the  crude ex- 
t rac ts  (Table I) or  50 mg/kg  body  weight,  for the  purif ied 
fractions (Table II) on day  6-7 of pregnancy.  In  all cases, 
l apa ro tomy was per formed under  e ther  anaesthesia  after  
observing change in the  vagina.  Control  animals  were 
t rea ted  wi th  a suspension of gum acacia in water  only. 

The results in Table  I show that the crude petrol ,  
chloroform and e thanol  ex t rac ts  exer t  h igh ly  significant 
in tercept ive  act ivi ty .  L a p a r o t o m y  revealed the  inter- 

Table I. Effect of various solvent extracts of the root of Aristolochia 
indica (Linn.) on fertil i ty of mice in post implantat ion stage given at  
a dose of 100 mg/kg body wt. 

Solvent No. of mice Mice showing 
interceptive effect (%) 

Vehicle only 10 0.0 
Petrolemn ether extract  10 100 
Benzene extract  15 73.3 
Chloroform extract  10 100 
Alcohol extract  10 100 

Table II. Effect of various fractions of the chloroform extract  of 
root of A. indica (Linn.) on fertil i ty of mice in post-implantation 
stage given at  a dose of 50/kg body wt. 

Extract  Fraction No. of mice Mice showing 
interceptive effect (%) 

Vehicle only --  10 0.0 
(control) 

Chloroform Basic part  7 100 
extract  Neutral par t  8 87.0 

Acidic par t  
Fraction I 
Fraction II  
Fraction I I I  

14 i00 
12 75.0 
7 i00 


