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Fig. 4. Cross section (10 I~m) of pedicle (PD) showing decrease in AF 
positive granules (arrows) AF • 360. 

was reduc t ion  in the  cell 's size, which  measured  30.0 • 20.5 
~zm wi th  a nucleus  of 9.5 ixm diameter .  Dur ing  the  last  
phase  of vitel logenesis,  when  the  oocytes  were fully 
loaded wi th  yolk  spheres  and measured  f rom 2.17 to  
2.25 m m  in length,  the re  is a recorded decrease in A F  and  
P A V B  posi t ive  granules  in the  pedicle, (Figure 4) as well 
as in the  A- type  cells. Simul taneously ,  the  chorion 
fo rma t ion  takes  place and the  s ta inable  granules in the  
pedicle come to  a negligible concen t ra t ion  and  some 
f laky mucoid  subs tance  was visible in th is  region. 

I t  is difficult  to t race  the  source of this  A F  and P A V B  
posi t ive  granules in the  pedicle. B u t  it  is defini te  t h a t  the  
mater ia l  is no t  secreted by  the  cells of the  ovar ian  pedicle, 
because these  ceils a lways responded  negat ive ly  to A F  
and  P A V B  stains.  There  could, therefore ,  be two  likely 
possibilities.  E i the r  th is  mater ia l  is o ther  t h a n  the  neuro-  
secre tory  material ,  since, besides the  NSM, a va r i e ty  of 
o ther  subs tances  s are also revealed by  these  s ta in ing 
techniques ,  or th is  could be an addi t iona l  s torage site 
for the  NSM e labora ted  by  the  A- type  cells of the  bra in  

and v en t r a l  nerve  cord ganglion. In  P. perpusilla 3 the  
CHP, A F  and P A A B  posi t ive  mater ia l  has  been repor ted  
in pedicle and  is i n t e rp re t ed  as s tored N S M L  WILLIAMS 8 
also repor ted  t h a t  the  a b d o m e n  of male Hyalophora 
cecropia and Cynthia m o t h s  acts  as a s torage organ, for 
juvenile  ho rmone  (JH),  which  is secreted b y  the  corpora  
allata. However ,  on the  basis of the  observa t ions  of 
WILLIAMS on the  s torage of J H  ho rmone  in cer ta in  
abdomina l  organs of insects,  the  ques t ion  of pedicle 
granules being a s torage for some hormones  in the  insect  
under  s t u d y  canno t  be ruled out.  The ma tu ra t i on  of t he  
eggs ill the  absence of the  med ian  neurosecre tory  cells in 
D. cingulatus, Rhodnius prolixus" and  Oncopultus /aciatus lo 
might  p robab ly  be due to the  presence  of similar hormone  
deposi ts  in the  pedicles or in some o ther  b o d y  tissues. 

IVANOV and MESCHERSKAY 11 repor ted  t h a t  t h e  fa t  
body  produces  a ho rmone  which  induces m a t u r i t y  of the  
ovaries in female cockroaches,  Blattella germanica and  
Blatta orientalis. In  Iphita limbata 12, a h e a t  s table and 
wa te r  ex t rac tab le  mater ia l  ob ta ined  f rom entire r ipe 
ovarioles acts as an oyar ian  sex hormone  which inhibi ts  
the  neurosecre to ry  supply  to  t h e  corpus al latum, and  
s imul taneous ly  s t imula tes  the  discharge of neurosecre-  
t ions  f rom neurosecre to ry  cells of the  bra in  and t h e r eby  
br ings abou t  oviposit ion.  Bu t  the  same result  was no t  
ob ta ined  when aqueous washings  of f reshly laid eggs 
were in jec ted  into o the r  female bugs. The p resen t  
observa t ions  suggest  t h a t  the  probable  source of the  
ovar ian sex ho rmone  envisaged by  NAYAR 12 and DOANE 13 
migh t  be re la ted to  the  A F  and P A V B  posi t ive  granules of 
the  ovar ian  pedicle of D. koenigii and m a y  represen t  
s tored neurosecre to ry  material .  
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Lateral Hypothalamic  'Feeding' Sites and Gastric Acid Secretion 
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Summary. Electr ical  s t imula t ion  wi th in  the  lateral  h y p o t h a l a m u s  which  had  been effective ill evoking s t imulus-bound 
feeding in s a t i a t ed  cats  did no t  produce  any  s ignif icant  s t imula t ing  effect  on gastr ic  acid secret ion in the  same cats  
when  hungry .  

I t  is general ly known t h a t  the  la teral  hypo tha l amic  
area  conta ins  s t ruc tures  responsible  for t he  in i t ia t ion of 
feeding ~, ~. I t  is reasonable  to ask, therefore ,  whe the r  the  
la tera l  h y p o t h a l a m i c  feeding sys t em also controls  gastr ic  
acid secret ion.  So far, there  have  been only a few studies  
d i rec t ly  deal ing wi th  th is  p rob lem 5-8. I t  was found t h a t  
gastr ic  acid secret ion increased as a resul t  of electrical 
s t imula t ion  ~, 6 or s t imula t ion  by  2-deoxy-D-glucose (2DG, 
a c o m p o u n d  known to  be effective in s t imula t ing  feeding) 7 
wi th in  the  la teral  h y p o t h a l a m u s  in acute  rats.  I t  was also 
observed  t h a t  the  s t imula t ing  effect  of i. v. in ject ion of 
2DG on gastr ic  secret ion in chronic  cats  was abolished by  
bi la tera l  lesions in t he  medial  forebrain  bundle ,  a hypo-  
tha lamic  s t ruc ture  k n o w n  to  be involved in feeding re- 
act ions  8. 
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The above da t a  suggest  t h a t  the  la teral  hypo tha l amic  
s t ruc tures  which govern  the  ini t ia t ion of feeding may  also 
influence gastr ic  acid secretion.  The p re sen t  s tudy  was 
u n d e r t a k e n  to  fu r ther  explore th is  possible relat ionship.  

Method .  The expe r imen t s  were pe r fo rmed  on adul t  cats,  
bo th  male  and female. In  each animat  2 monopola r  elec- 
t rodes  (made of s ta inless-s teel  wire, 0.3 m m  in d iameter ,  
insu la ted  excep t  for 1 m m  a t  the  tip) were bi la teral ly  
imp lan ted  in the  la teral  hypo tha l amus .  The coordinates  
of imp lan t a t i on  were:  A l l ,  L3, H -4,  according to the  
s te reo tax ic  at las  by  JASPE~ and  AJ~ONE-MARSANS. A 
reference electrode was placed in the  ca lvar ium over  the  
f ronta l  sinus. 

Two weeks af ter  the  imp lan t a t i on  a t e s t  for s t imulus-  
bound  feeding was  performed.  The cat  was placed in an 
exper imen ta l  c o m p a r t m e n t  and allowed to ea t  ad l ibi tum. 
"When the  an imal  s topped  eat ing,  electrical  s t imula t ion  
(1-3 V, 100 cps, 1 msec dur / imp,  given e i ther  con t inuous ly  
or wi th  10 sec on and 10 sec off intervals)  was appl ied 
uni la tera l ly  to the  h y p o t h a l a m i c  electrode t ip.  7 cats  in 
which  electrical s t imula t ion  had  resul ted  in eat ing were 
chosen for the  exper iment .  

In  each of these  cats  a gastr ic  f istula was cons t ruc ted ,  
as descr ibed by  EMXS ~~ A few weeks later  the  exper imen-  
ta l  procedures  s ta r ted .  First ,  dur ing a few days  the  ca t  
was t ra ined  to s t ay  still in the  s tand (as shown by  E~Xs  
et  all .n).  Then  regular  sessions were conduc ted  2 to 3 t imes  
a week. The cats  were depr ived  of food for abou t  20 h 
before the  session. E a c h  session consis ted of six 15 rain 
periods of collection of basal  gastric secretion.  I m m e d i a t e l y  
af ter  the  session the  volume of each 15 min sample was 
de t e rmined  and its ac id i ty  was measured  by  t i t r a t i ng  a 
0.2 ml  sample  to p H  7.0 w i th  0.2 N NaHCO s wi th  the  use 
of an au tomat i c  t i t r a t o r  ( 'Rad iomete r ' ,  Copenhagen).  The 
to ta l  acid o u t p u t  was calcula ted by  mul t ip ly ing  the  vol- 
ume of each sample  by  its acidity.  Af ter  5 contro l  sessions, 
electrical  s t imula t ion  of the  hypo tha l amic  site previously  
effective in p roduc ing  feeding, was appl ied dur ing the  
n e x t  5 sessions. S t imula t ion  was given wi th  10 sec on and 
10 see off in tervals  dur ing  the  3rd and 4th 15 min per iod 
of~collection of gastr ic  secret ion in 5 cats  (GH1-GH5)  and 
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Fig. 1. A diagram of a frontal section of the diencephalon, after the 
atlas of JASPER and AJMONE-MARSAN 9, showing the sites of stimu- 
lation within the lateral hypothalamus. Numbers 1, 2, 3, 4 and 5 in- 
side black circles show the location of the tips of stimulating elec- 
trodes in cats GH1, GH2, GH3, GH4 and GH5, respectively. The 
electrode tip locations for cats GH2 and GH3 were found I nnn 
caudal to those shown above. HL, lateral hypothalamus; NHvm, 
ventro-medial hypothalamic nucleus; MFB, medial forebrain bundle; 
arid, dorsal hypothalanms area. Other denotations refer to extra- 
hypothalamic structures. 

e i ther  dur ing the 3rd or 4th per iod in 2 o ther  cats  (GH7 
and GH11). P a r a m e t e r s  of s t imula t ion  were the  same as 
those previously  effective in evoking feeding. 

Af ter  the  comple t ion  of the  exper iments ,  the  cats (ex- 
cept  GH7 and GH11) were sacrificed and the i r  bra ins  were 
t aken  out  for ana tomica l  ver i f icat ion of the  locat ion of 
electrodes (Figure 1). 

Resul t s .  I t  was found t h a t  the  cats  r emained  general ly 
quiet  dur ing the  hypo tha l amic  s t imulat ion,  a l though 
licking, swallowing and sal ivat ion was f requent ly  obser- 
ved.  The acid o u t p u t  was usually h ighes t  a t  the  beginning 
of the  session and  t ended  to d iminish  toward  the  end of 
the  session dur ing  bo th  contro l  and s t imula t ion  sessions. 
Figure 2 shows the  d iagrams of the  mean  vaIues of the  
acid o u t p u t  in the  periods before (A), dur ing (B) and af ter  
(C) s t imula t ion  in s t imula t ion  sessions and in the  corres- 
pond ing  per iods  of the  contro l  sessions (A', B' ,  C'). 
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Diencephalon of the Cat (Natl. Res. Council of Canada, Ottawa 
1960). 
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Fig. 2. The effect of electrical stiinulation of the lateral hypothalaufic 
'feeding' sites oil gastric acid secretion. Bars represent means • SE 
for gastric acid output (~Eq) in 15 rain periods before (A), during (B) 
and after (C) the hypothalamic stimulation ill 5 stimulation sessions 
and in the corresponding periods (A', B', C 1) in 5 control sessions, for 
each cat (except GH5 in which 2 stimulation sessions were performed 
only). As shown above, the lateral hypothalamic stimulation pro- 
duced no significant change or a slight decrease {in cat GHll) in 
gastric acid secretion. 
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Stat is t ica l  analysis  of the  results  was pe r fo rmed  for 
each ca t  separa te ly  wi th  the  use of Wi lcoxon r ank  sum 
test .  Changes  in the  acid o u t p u t  f rom periods before to 
during,  and f rom dur ing  to af ter  s t imula t ion  in the  s t imu-  
lat ion sessions were compared  to changes  f rom the  corres- 
pond ing  periods in the  control  sessions. No signif icant  
differences (p > 0.05) were found be tween  the  control  and 
the  s t imula t ion  sessions in 6 cats.  In  only one ca t  (GH11) 
a s ignif icant  decrease ( p <  0.016) in acid ou tpu t  was ob- 
served dur ing s t imula t ion  sessions while an increase in 
acid output occurred dur ing contro l  sessions. 

Discussion. This s t u d y  showed t h a t  electrical s t imu-  
la t ion wi th in  the  la teral  h y p o t h a l a m u s  which had  been 
effect ive in evoking feeding in sa t ia ted  cats  did no t  pro- 
duce any  s ignif icant  increase in gastr ic  acid secret ion in 
the  same cats  in the  hung ry  state.  

These results  are no t  cons is ten t  wi th  the  observa t ions  
of the  o the r  au thors  5-s men t ioned  earlier in this  paper .  
This difference in the  results  migh t  be a t t r ibu tab le  to the  
difference in m e thods  and in an imal  species used in the i r  
s tud iesa-L In  addi t ion,  we canno t  exclude a possibi l i ty  
t h a t  the  sites of s t imula t ion  used by  these  au thors  were 
somew ha t  d i f ferent  t h a n  those  used in our exper iments .  
The electrolyt ic  lesions wi th in  the  lateral  h y p o t h a l a m u s  

in s tudies  of KADEKARO et al. 8 p roduced  exper imen ta l  
condi t ions  qui te  d i f ferent  f rom those  of t he  p resen t  s tudy.  
Therefore,  the  da ta  ob ta ined  by  those au thors  canno t  be 
d i rec t ly  compared  wi th  our results.  

On the  o ther  hand,  the  resul ts  of our exper iments  seem to 
be cons is ten t  wi th  the  observa t ions  of SEN and ANAND 12. 
These au thors  found t h a t  electrical s t imula t ion  wi th in  
the  mid- la te ra l  h y p o t h a l a m u s  did not  produce  any  sig- 
nif icant  change  in gastr ic  acid o u t p u t  in conscious cats.  
They  also found t h a t  the  si tes effective in increasing acid 
secret ion were located in the  an ter io-media l  h y p o t h a l a m u s  
and preopt ic  area. fn  fact, in ano the r  s t u d y  which is now 
in progress  we did find sites wi th in  the  an tero-media l  
h y p o t h a l a m u s  where electrical  s t imula t ion  produced  an 
increase in acid secret ion in cats  t es ted  in the  same ex- 
pe r imenta l  condi t ions  as those  of the  p resen t  s tudy ;  these  
effective sites cor responded  to the  loci indica ted  by  SEN 
and ANAND t2. Electr ical  s t imula t ion  of these  sites did not ,  
however ,  produce  s t imulus -bound  feeding in these cats  ~. 

le R. N. SEN and B. K. ANAND, Indian J. med. Res. 45, 507 (1957). 
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T r y p s i n  A c t i v i t y  in  t h e  M i d g u t  of  Sarcophaga ruficornis a n d  Musca domestica ( D i p t e r a :  I n s e c t a )  

M. SINHA 1 

Department o/Zoology, University o/Lucknow, Lucknow 226007 (India), 27 January 1976. 

Summary. The p H  and  t e m p e r a t u r e  for the  o p t i m u m  ac t iv i ty  of t ryps in  f rom the  midgu t  of Sarcophaga ruficornis and 
Musca domestica was 7.5 and 8.0 respect ive ly  and 50 ~ The enzymic  ac t iv i ty  increased wi th  the  increase in incubat ion  
per iod and  enzyme concent ra t ion .  

P ro te ins  or the i r  degrada t ion  p roduc t s  are essent ial  
d i e t a ry  cons t i tuen t s  for mos t  insects2. The p r i m a r y  en- 
zymes  faci l i ta t ing b reakdown  of complex  pro te ins  are 
pro te inases  or endopept idases .  Insec t  prote inases  are ge- 
neral ly  act ive in neu t ra l  or alkaline medium,  and thus  re- 
semble  ve r t eb ra t e  t rypsin .  The presen t  s t u d y  deals wi th  
the  na tu re  of the  midgu t  t ryps in  f rom the  larvae and  
adul t s  of S. ru/icornis and M. domestics. 
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Fig. i. Effect of pH on the activity of the midgut trypsin. 

Materials and method. S. ru/icornis was reared on cane- 
sugar and mea t  M. domestics on cane-sugar  and milk a. 
The midgu t  homogena te  was p repared  as descr ibed 
earlier 4. E n z y m e  homogena te  (0.1 ml) was incuba ted  wi th  
0.2 ml of the  0.25 .~4 subs t r a t e  (p-tosyl-L-arginine m e t h y l  
ester  HC1) and 0.3 ml of appropr i a t e  buffer  (S6rensen 's  
phospha t e  buffer,  0.1 M, f rom p H  5.5-8.0; g lyc ine-NaOH 
buffer,  0.1 M, f rom p H  8.5-10.5) a t  37~ The enzyme 
concen t ra t ion  and incuba t ion  per iod was 1 gut/0.1 ml and  
30 min in case of the  larvae and  2 guts/0.1 ml and 2 h in 
case of the  adul ts  of S. ru/icornis ; 2 guts/0.1 ml and 1 h in 
M. domestics. After  incubat ion ,  the  enzyme  was inact i -  
va t ed  by  adding  0.5 ml of 10% tr ichloroacet ic  acid 
(TCA), and the  mix tu re  was cent r i fuged at  2500 rpm for 
10 rain. Tryps in  ac t iv i ty  was measured  by  the  colorime- 
tr ic me t h o d  of YANG and DAVIES 5. 

O p t i m u m  p H  for t ryps in  ac t iv i ty  was de te rmined  f irs t  
and then  the  effect of t empera tu re ,  subs t r a t e  concent ra-  
tion, enzyme concen t ra t ion  and  incuba t ion  period on 
enzymic  ac t iv i ty  was s tudied  a t  o p t i m u m  pH.  

Results and discussion. Effec t  of pH.  The pH op t ima  
for midgu t  pro te inase  ac t iv i ty  ranged f rom 7.5 6 to 8.5 7 in 
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