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there  is no longer  compe t i t ion  for nu t r i en t s  and  ye t  
g rowth  of the  T-1 oocytes  is p reven ted .  This suggests  t h a t  
the  even t  Of ovula t ion  is physiological ly  i m p o r t a n t  to  the  
an imal  in releasing the  inhib i t ion  of the  T-1 oocytes.  The 
na tu re  of this  inhib i t ion  is unknown,  a l though  in o the r  
insects  i t  has  been suggested to  be humora l  a, a. I t  would 
be of in te res t  to de te rmine  if the  locat ion of the  T oocytes  
in M. domes t ica  reproduc t ive  t r ac t  influences the  pro-  
duc t ion  or mode  of ac t ion of the  oostat ic  factor .  However ,  
it  is possible t h a t  the  na tu re  of the  inhib i t ion  differs in 
houseflies and locusts,  par t i cu la r ly  in view of the  fact  t h a t  
in o ther  flies (Glossina), the  presence  of ma tu r e  oocytes  
wi thin  the  ovarioles does no t  p r even t  the  m a t u r a t i o n  of 
o ther  oocytes  in the  same and  o ther  ovarioles 17. 
The resul ts  p re sen ted  above d e m o n s t r a t e  t h a t  in S. gre- 
garia, the  g rowth  of the  T-1 oocytes  is inhib i ted  by  the  
presence of m a t u r e  chor iona ted  T oocytes  within the  
ovarioles bu t  not by  T oocytes  in the  oviduct .  Using th is  
informat ion ,  I have  examined  the  ac t iv i ty  of the  CA in 
animals  in which the  g rowth  of T-1 oocytes  was inhib i ted  
and  in animals  in which ovula t ion  had  occurred,  to de- 
t e rmine  if inhib i t ion  of oocyte  g rowth  -was the  resul t  of 
' inac t iv i ty '  of the  CA and  conversely,  if act ive vitello- 
genesis and g rowth  of oocytes  could be associa ted wi th  
high CA 'ac t iv i ty ' .  Figure 2 shows t h a t  the  ra te  of syn-  
thesis  of C1GJH in animals  wi th  inhib i ted  T-1 oocytes  is 
h igh in m a n y  ins tances  (solid circles) while in animals  
in which ovula t ion  had  occurred,  the  ra te  of J H  synthes is  
is lower (open circles). The mean  ra te  of J H  synthes is  
in animals  wi th  inh ib i ted  T-1 oocytes  ~ 13.5 pmole  h 1 
per  pair  (n = 31) whereas  in animaIs  which had  ovula ted ,  

m e a n  J H  syn the t i c  ra te  = 8.0 pmole  h 1 per  pai r  (n = 
18). Figure  2 d e m o n s t r a t e s  conclusively t h a t  in S. gre- 
garia, the  inhib i t ion  of g rowth  in T-1 oocytes  is no t  t he  
resul t  of CA inact iv i ty ,  co n t r a ry  to previous  suggest ions  11. 
I t  m i g h t  be argued t h a t  our assay procedure  in v i t ro  does 
n o t  accura te ly  ref lect  t he  syn the t i c  capabi l i t ies  of the  CA 
in vivo. The va l id i ty  of our assay has been  discussed else- 
where  1~ and we are conf iden t  t h a t  it  accura te ly  reflects  
the  ac t iv i ty  of the  glands  in vivo. I t  should also be no ted  
t h a t  under  all expe r imen ta l  condi t ions  used to date,  syn-  
thes is  of J H  in the  CA of S. gregaria is followed im- 
media te ly  by  release 18 thus ,  there  is no s torage of J H  
wi th in  the  CA. In  the  p re sen t  exper iments ,  by  de te r -  
mining  the  C16JH co n t en t  of glands and incuba t ion  media  
separate ly ,  a s imilar  re la t ion has been observed.  
Because inhib i t ion  of T-1 oocyte  g rowth  is no t  the  resul t  
of low rates  of J H  biosynthesis ,  it  is necessary  to look 
elsewhere for the  na tu re  of the  inhibi t ion.  At  presen t ,  
th is  is u n k n o w n  b u t  is has  been sugges ted  t h a t  an ant i -  
gonado t rop in  emana t ing  f rom the  ova ry  is responsible  
for inhibi t ion of T-1 oocytes  in R. prol ixus  8. I t  is possible 
t h a t  a similar fac tor  is opera t ive  in S. gregaria  and in fact,  
the  observa t ion  t h a t  T-1 oocytes  become vitel logenic in 
par t ia l ly  ovar iec tomized  animals  ~ m i g h t  be in t e rp re t ed  
to indicate  t h a t  an inh ib i to ry  factor  is p resen t  in t he  
ovary  - when p a r t  of the  ovary  is removed,  the  inhib i t ion  
is no longer effective.  W o r k  is in progress  to define the  
na tu re  of this  inh ib i to ry  factor.  

17 H. Mellanby, Parasitology 29, 131 (1937). 
18 S. S. Tobe and G. E. Pratt, Nature, Lond. 252, 474 (1974). 
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Summary. Cont ra ry  to earlier f indings in rats,  cerebral  la teral  ven t r icu la r  infusions of 1 • 10 --a M or 2 • 10 -a M solut ions  
of phlor idzin  a t  a ra te  of 2.5 ~l/min for 90 min had no s ignif icant  s t imula t ing  effects  on food in take  and  weight  gain in 
hens  and cocks. These d i f fe rent  responses  to in t r aven t r i cu la r  phlor idzin  migh t  ref lect  a difference of sens i t iv i ty  to t he  
inh ib i to ry  act ion of phlor idz in  on glucose t r a n s p o r t  in cerebral  cells or cer ta in  pecul iar i t ies  of mechan i sms  control l ing 
food in take  in chickens.  

Glick and Mayer  2 have  found  t h a t  cerebral  lateral ,  
ven t r icu la r  infusions of phlor idz in  caused marked  hyper -  
phagia  and  excessive weight  gain in rats.  They  a t t r i b u t e d  
the  overea t ing  to inh ib i t ion  of glucose up take  in neural  
t issue by  ph lor idz in  and in t e rp re t ed  the  p h e n o m e n o n  as 
def in i te  proof  for t he  exis tence of cerebral  g lucoreceptors  
which  are involved  in' the  regula t ion  of food intake.  
The purpose  of the  p resen t  expe r imen t s  was to inves-  
t iga te  the  effects  of i n t r aven t r i cu la r  phlor idz in  on feeding 
and  b o d y  weight  in Gallus domest icus .  This  is a species 
of b i rd  which,  t ak ing  in to  account  its anorect ic  response  
to  insulin, seems to have  cer ta in  pecul iar i t ies  in the  
mechan i sms  control l ing food in take  3-5. 
Material and methods. The expe r imen t s  were carr ied ou t  
on 6 laying hens  (White  Leghorn)  and 6 4 -month -o ld  
cocks (White  Rock  x Cornish) housed ind iv idua l ly  and  
fed commercia l  chicken m a s h  and wa te r  ad l ibi tum.  
To per form the  cerebral  ven t r icu la r  infusions on unan-  
es the t ized  birds,  a t echn ique  developed by  Goodr ich  
e t  al. ~, and  modif ied  by  us, was used. According to  th is  

technique ,  the  la tera l  vent r ic le  is p u n c t u r e d  at  the  t ime  
of each infusion th rough  an ex t r adu ra l  gu ide- tube  
m o u n t e d  chronical ly  in the  par ie ta l  bone.  Detai ls  of 
cons t ruc t ion  for our  modif ied  guide- tube  and  probe  as- 
sembly  are shown in figure 1. I m p l a n t a t i o n  of gu ide- tube  
was conduc ted  under  p e n t o b a r b i t a l  anaes thes ia ,  using 
s te reo tax ic  coordina tes  f rom the  s te reo tax ic  a t las  of 
van  T ienhoven  and  JuhaszT. 
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A t  l e a s t  1 w e e k  f o l l o w i n g  s u r g e r y ,  w h e n  p o s t o p e r a t i v e  
food  i n t a k e  r e t u r n e d  t o  n o r m a l ,  t h e  e f f e c t  of  c e r e b r a l  
l a t e r a l ,  v e n t r i c u l a r  i n f u s i o n s  of  p h l o r i d z i n  on  e a t i n g ,  
d r i n k i n g  a n d  b o d y  w e i g h t  of  h e n s  a n d  c o c k s  w a s  t e s t e d .  
I n f u s i o n s  o f  1 X 10 -a M o r  2 • 10 -~ M s o l u t i o n s  of  p h l o -  
r i d z i n  ( C ~ H ~ O ~ 0  �9 2H~O,  B D H )  w e r e  c a r r i e d  o u t  f r o m  a 
5 m l  m o t o r  d r i v e n s y r i n g e  a t  t h e  r a t e  of  2.5 ~ l / m i n  for  
90 m i n .  I n  t h e  c o n t r o l  t e s t s ,  s i m i l a r  i n f u s i o n s  of  p h y s i o -  
log ica l  s a l i ne  w e r e  m a d e .  T h e  i n f u s i o n s  for  e a c h  b i r d  
w e r e  r e p e a t e d  2 - 3  t i m e s  a t  7 - 1 4 - d a y - i n t e r v a l s .  S o m e  of 
t h e  h e n s  w e r e  g i v e n  i n i t i a l l y  p h l o r i d z i n  a n d  o t h e r s  p h y -  
s io log ica l  s a l i ne .  Al l  c l o c k s  w e r e  i n f u s e d  a t  f i r s t  w i t h  
p h y s i o l o g i c a l  s M i n e  a n d  a f t e r w a r d s  w i t h  p h l o r i d z i n .  
I n d i v i d u a l  d a i l y  food  i n t a k e ,  w a t e r  i n t a k e  a n d  b o d y  
w e i g h t  w e r e  m e a s u r e d  t h r o u g h o u t  t h e  e x p e r i m e n t s .  F o r  

�9 t h e  e v a l u a t i o n  of  p h l o r i d z i n  o r  p h y s i o l o g i c a l  s a l i n e  a c t i o n ,  
t h e  v a l u e s  r e c o r d e d  d u r i n g  t h e  f i r s t  7 - 1 4  d a y s  a f t e r  in -  
f u s i o n  we re  c o m p a r e d  w i t h  t h o s e  r e c o r d e d  d u r i n g  t h e  
l a s t  3 d a y s  b e f o r e  i n f u s i o n .  
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Fig. 3. Eating, drinking and body weight of hens following intra- 
ventricular infusions of physiological saline or 1 • 10 -s  M solution of 
phloridzin (mean daily values). 

Fig. 1. Guide-tube and probe assembly: a guide-tube, constructed 
from the basal end of a No. 17 hypodermic needle from which the 
shank was extracted, and having a screw oil its toP in order to be 
screwed in the parietal bone; b a No. 17 hypodermic needle probe 
which penetrates tightly through the guide-tube; c collar of acrylic 
dental resin that  set the depth of penetration of the needle probe into 
the brain so as the tip of the probe enters the lateral ventricle. 

Fig. 2. Histological representation of a correct cerebral, lateral ven- 
tricular infusion. 
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Fig. 4. Eating, drinking and body weight of cocks following intra- 
ventrieular infusions of physiological saline or 1 • 10 -s  M solution 
of phloridzin (mean daily values). 
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To de tec t  the  immed ia t e  effects of infusion, hour ly  
m e a s u r e m e n t s  were also m a d e  dur ing  the  f irs t  3 h fol- 
lowing it. Resul ts  were s ta t i s t ica l ly  eva lua ted  by  use of 
the  t - tes t .  At  the  end of the  behaviora l  tests ,  all b i rds  
were sacrificed, and  the  f ixed brains  examined  using 
paraff in  block sections,  s ta ined  wi th  hematoxyl in -eos ine  
(figure 2). 

Results.  Pre-  and pos t infus ions  eating,  d r ink ing  and  
body  weight  of hens  and cocks are shown in figures 3 and  
4. As we see in these figures, food in take  d iminished  
sl ight ly on the  f irs t  day  following in t raven t r icu la r  in- 
fusion of physiological  saline, re tu rn ing  the rea f t e r  to 
init ial  value in hens  or exceeding  th is  value in cocks. 

Cerebral  lateral,  ven t r icu la r  infusions of a 1 • 10 -a M 
solution of phlor idzin  did no t  resul t  in s ignif icant  changes  
of food in take  in chickens.  Sl ight  increases were  re- 
corded in the  first  3 days  following infusion in cocks, or 
t he rea f t e r  in hens.  Only 2 of the  hens  p resen ted  mild 
hype rphag i a  s t a r t ing  as ear ly  as the  first  days  following 
phloridzin.  
W a t e r  in take  var ied s ignif icant ly  f rom one day  to an- 
other .  However ,  a clear decrease of d r ink ing  can be 
de tec ted  in the  f i rs t  days  following in t r aven t r i cu la r  in- 
fusions of phlor idz in  and physiological  saline in hens  or 
only  following phlor idzin  in cocks. 

Body  weight  curves are more  or less parallel  to food in- 
take  curves.  Most  of the  b i rds  gained weight  dur ing  the  
exper iments .  Mean dai ly  weigh t  gain did no t  differ sig- 
n i f icant ly  (p > 0.1) be tween  the  2 t r e a t m e n t s .  Thus,  
weight  gain in cocks was 35 4- 5.59 g following phlor idz in  
and  27 i 7.98 g following physiological  saline. In  b o t h  
cases it did no t  exceed an average  of 10 g in hens.  

As figure 5 shows, there  were no t  s ignif icant  a l te ra t ions  
of food and  wa te r  in take  in cocks dur ing  the  f irs t  3 h fol- 
lowing cerebral  i n t r aven t r i cu la r  infusions of a 1 • 10 -3  M 

solut ion of phloridzin.  La tera l  ven t r icu la r  infusions of a 
double  concen t r a t ed  solut ion of phlor idz in  (2 X 10 -3 M) 
res t ed  also w i t h o u t  a reliable effect  on feeding and  dr ink-  
ing of cocks. 
Discussion.  Glick and Mayer  2 have  shown t h a t  ra t s  
doubled  the i r  dai ly food in take  and gained up to  15 g /day  
following cerebral  lateral,  ven t r icu la r  infusion of a 
1 • 10 3 M solut ion of phlor idz in  a t  a ra te  of 1-2 vd/min 
for 50-90 rain, These effects las ted f rom 48 h to  2 weeks, 
depend ing  on tile ra te  of infusion. 
Al though  the  concen t ra t ions  of phlor idz in  solut ion were 
the  same or 2fold higher  and the  ra te  of infusion was 
larger t h a n  the  max ima l  ra te  used by  Glick and  Mayer,  
our  resul ts  in chickens were no t  comparab le  w i th  theirs .  
Hens  and cocks did no t  s ign i f icant ly  increase the i r  food 
in take  and  gain in weigh t  following in t r aven t r i cu l a r  in- 
fusions of phlor idzin.  
I t  is no t  easy to  in t e rp re t e  th is  lack of response  to in t ra -  
ven t r icu la r  phlor idz in  in chickens.  I t  is possible  t h a t  the  
dose of phlor idzin  and the  ra te  of infusion used here were 
no t  suff icient  to p roduce  such an inhib i t ion  of glucose 
up take  t h a t  gives rise to g lucopr iva t ion  in cerebral  ceils 
and elicit feeding. On the  o the r  hand,  th is  could demon-  
s t r a t e  a difference of sens i t iv i ty  to the  i nh ib i to ry  act ion 
of phlor idz in  on the  glucose t r a n s p o r t  in neura l  t issue. 
The failure of gold thioglucose to induce h y p e r p h a g i a  and  
obes i ty  in the  J apanese  quail  and  chicks was also ex- 
p la ined by  a difference of sens i t iv i ty  to  the  specific 
lesioning act ion of th is  subs tance  on h y p o t h a l a m i c  
glucoreceptors  s, 9. 
If, besides the  lack of h y p e r p h a g i a  following in t r aven-  
t r icular  phloridzin,  we take  in to  account  anorex ia  pro-  
duced  by  insulin in chickens a-5, the  hypo thes i s  is t h e n  
m u c h  more  plausible t h a t  some th ing  o the r  than ,  or in 
add i t ion  to, glucose me tabo l i sm is regula t ing  feeding in 
th is  species of birds.  
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Fig. 5. Food and water intake in the first 3 h and respectively in the 
first and the second day following intraventricular infusion of phys- 
iological saline, phloridzin (1 • 10 -3 M) or phloridzin (2 • 10 -8 M) in 
cocks. 

8 J.W. Carpenter, C. M. Stein, A. Silverstein and A. vanTienhoven, 
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