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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.  
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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 
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cept ion  to occur f rom Day  8-10 and  7-9 respect ively  in 
cases of pe t ro leum e ther  and  chloroform ext rac ts .  TaMe I I  
indica tes  t h a t  the  basic p a r t  and  the  Frac t ions  I and I I I  
of the  acid pa r t  of the  chloroform ex t r ac t  possess max ima l  
in te rcep t ive  ac t iv i ty  which is less, t h o u g h  still significant,  
in the  cases of the  neu t ra l  p a r t  and the  ch romatograph ic  
f rac t ion II  of t he  acid par t .  The in te rcep t ion  was com- 
plete  also wi th in  the  per iod of D a y  7-9 in all these  cases, 
excep t  in t h a t  of the  acidic f rac t ion  I I I  which  requi red  a 
longer  t ime  for comple t ion  of t he  in te rcep t ive  act ivi ty .  
There  is no toxic  effect  a t  the  par t icu lar  dose level. 
F u r t h e r  work  is in progress.  
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Summary .  As pa r t  of s tudies  on the  pa thogenes i s  of exoph tha lmos  of Graves '  disease, the  biochemical  composi t ion  of 
h u m a n  re t robu lba r  t issue was inves t iga ted .  The connect ive  t issue was composed of 72.7% lipid, 23.8% wa te r  and  3.5% 
dried de fa t t ed  tissue. Tota l  t issue g lycosaminoglycan  (GAG) a m o u n t e d  to  0.18% of dr ied de fa t t ed  tissue. Approxi -  
ma te ly  27% of t he  to ta l  hexosamine  and 19% of t he  t o t a l  t issue ga lac tosamine  were recovered in the  GAG fract ion.  
Cellulose microco lumn f rac t iona t ion  of GAG showed  t h a t  t he  hyaluronic  acid and  d e r m a t a n  sulfate  were the  two  
major  GAG species. 

Changes in r e t robu lba r  connec t ive  t issue p lay  a signif- 
icant  role in the  p roduc t ion  of e x o p h t h a l m o s  of Graves '  
disease 2. Major evidence of these  observa t ions  is based 
upon studies  in expe r imen ta l  animals.  For  example ,  t he  
induc t ion  of exoph tha lmos  in  guinea-pig and  fish was 
shown to resul t  in increased metachromas ia ,  hexosamine  
and  hexuronic  acid con ten t s  and  35S-sulfate incorpora t ion  
in t he  r e t robu lba r  t issue 3. Recent ly ,  we repor ted  the  use 
of the  mouse orbi ta l  t issue as a m e t h o d  to  s t u d y  the  
et iology and  pa thogenes i s  of e x o p h t h a l m o s  of Graves '  
disease ~. To clarify t he  re levance of these  observa t ions  
to  clinical exoph tha tmos ,  t he  p resen t  s t u d y  was under -  
t aken  to  charac ter ize  t he  b iochemica l  compos i t ion  of 
h u m a n  re t robu lbar  connec t ive  t issue.  

Materials and methods. 16 h u m a n  cadavers  ranging in 
age f rom 47 to 90 years  (average 65 years) were s tudied.  
Wi th in  48 h of dea th ,  r e t robu lba r  t issue was ob ta ined  by  
cu t t ing  open a window in the  orbi ta l  plate.  F i b r o f a t t y  
connect ive  t issue was dissected free of t he  muscle  fibres, 
cut  into small  pieces and weighed.  Tissue segments  were 
lyophilized,  weighed, t h e n  passed t h rough  several  changes  
of methano l -ch lo roform and  dried to a c o n s t a n t  weight  in 
vacuo. The wa te r  and  lipid con ten t s  were calculated 
f rom the  wet,  dr ied and  dr ied de fa t t ed  t issue weights.  

Ind iv idua l  eye samples  were analyzed for wa te r  and  
lipid de t e rmina t ions  and  subsequen t ly  the  t issues f rom 
bo th  eyes were pooled for fu r the r  s tudies.  

Hydrolys is  of the  dried de fa t t ed  t issue (approx imate ly  
10-12 mg) was pe r fo rmed  wi th  4 N HC1, in a sealed glass 
tube,  a t  100~ for 16 h in an oven. Af ter  d iv id ing  the  
hydro lyzed  t issue into 2 aliquots,  HC1 f rom each a l iquot  
was r emoved  in vacuo over  N a O H  pellets.  The residue 
was  dissolved in 0.1 ml  0.1 N HC1 for the  de t e rmina t i on  
of hexosamine  ~ and  ga lac tosamine  6. 

Glycosaminoglycans  were l ibera ted  f rom the  dried de- 
f a t t ed  t issue by  pro teo ly t ic  digegtior~ w i t h  pronase  7 and  
recovered as po tas s ium salt  according to  a previously  
descr ibed m e t h o d  s. Subsequen t ly  the  crude glycosamino-  
glycans (GAG) p repa ra t ion  was dissolved in 0.075 M NaC1 
and  div ided in to  a l iquots  for ch roma tog raph ic  separa t ion  
of GAG species and  for the  m e a s u r e m e n t  of uronic acid 9, 
hexosamine  6 and ga lac tosamine  5. E a c h  sample  was 
desa l ted  by  dialysis aga ins t  dist i l led wa te r  a t  4 ~ over- 
n igh t  pr ior  to  hexosamine  and  ga lac tosamine  deter-  
minat ions .  GAG was f rac t ioned on 0.8 • 16 cm cellulose 
columns according to the  e lut ion procedure  of SVEJCAR 
and  ROBERTSONT. In  th is  m e t h o d  GAG are p rec ip i t a t ed  
as ee ty lpyr id in ium chloride (CPC) complexes  on cellulose 

Table I. Water, lipid and protein content of retrobulbar connective 
tissue 

Water Lipid Dry weight Protein 

Mean j= SEM 23.8 4- 0.9 72.7 ~ 1.0 3.5 -t- 0.1 3.3 4- 0.2 
Range 15.2-- 32.5 63.9-- 83.1 2.2-- 5.1 2.1 -- 4.4 

All values are expressed as percent of wet tissue weight. Retrobulbar 
connective tissue was removed within 4-48 h of death of 16 male 
humans and dissected free of extraorbital muscles before analysis. 
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