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There  is no evidence t h a t  e i ther  T R H  or T S H  is capable  
of d i rec t ly  a l ter ing the  ra te  of per iphera l  convers ion  of 
T 4 to  T 3. The dai ly  in jec t ion  of T 4 in to  man,  increased 
p lasma  T 3 concen t r a t ion  and  the  clearance ra te  of b o t h  
T 3 and  T4 resul ted  in a n e t t  increase in the  T4/T a ra t io  s. 
On the  o the r  h a n d  a single i.v. in jec t ion  of T 4 did no t  a l ter  
the  f rac t ional  t u rnove r  ra te  of T3 for a t  least  i h af ter  
in ject ion,  a l though  i t  had  decreased by  24 h. Thus  in- 
creased secre t ion of Ta alone, while a l ter ing the  p lasma  T 3 
concen t r a t ion  and  clearance ra te  does no t  lead to an 
i m m e d i a t e  decrease  in t he  T J T  3 rat io.  
I t  appears  therefore  t h a t  the  decrease in the  T J T  3 molar  
ra t io  t h a t  follows the  acute  s t imula t ion  of t he  t hy ro i d  
gland is due to increased secret ion of T 3 re la t ive  to T 4. 
This  re la t ive  increase in T 3 to T 4 secret ion is p r o b a b l y  
unde res t ima ted .  This  is because a l though  b ind ing  of T a 
to t hy ro id  b ind ing  globulin does occur 9, i t  is p robab l y  no t  
t i gh t ly  b o u n d  10 and  therefore  will be r emoved  more  
rap id ly  f rom the  c i rcula t ion t h a n  T 4, mos t  of which  is 
bound  to p l a sma  prote ins .  The shor t  t e r m  release of 

s tored  thyrog lobu l in  ough t  no t  cause rapid  changes  in t he  
T4/T 3 ratio.  However ,  b y  w h a t e v e r  mechan i sm this  in- 
creased T 3 secret ion is b r o u g h t  about ,  t he  n e t t  resul t  is 
clearly an increase in the  act ive  form of the  c i rcula t ing 
thy ro id  hormones .  
We  conclude t h a t  in non-pa tho log ica l  condi t ions  2 mecha-  
n isms opera te  to mee t  t issue thyro id  ho rmone  require-  
ments .  Normal ly ,  T a r equ i r emen t s  are me t  largely b y  
per iphera l  de iod ina t ion  of T 4 to  T 3, the  act ive form of the  
hormone .  However ,  u n d e r  condi t ions  of increased d e m a n d  
for t h y r o i d  h o rmo n es  the  release oi b o t h  h o r m o n e s  is 
enhanced,  w i t h  T 3 being d ischarged more  rapidly  t h a n  T 4. 
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Summary. In  vivo admin i s t r a t i on  to  d i abe t i c -hypophysec tomized  ra t s  of e i ther  t he  g rowth  factor  p roduced  b y  the  
plerocercoid larvae  of the  t apeworm,  Sp i romet ra  mansonoides ,  or m a m m a l i a n  g rowth  h o rmo n e  caused inhib i t ion  of 
hepa t i c  drug  me tabo l i sm measured  in vi tro.  

H o r m o n a l  cont ro l  of hepa t ic  me tabo l i sm is, a t  best ,  only  
vaguely  unders tood .  R e c e n t  inves t iga t ions  have  shown 
t h a t  the  g rowth  factor  p roduced  by  the  plercoceroid larvae 
of the  t apeworm,  Sp i romet ra  mansonoides ,  causes inhibi-  
t ion  of hepa t ic  drug me tabo l i sm in h y p o p h y s e c t o m i z e d  
ra t s  1. The inhib i t ion  of drug  me tabo l i sm by  the  plero- 
cercoid g rowth  fac tor  (PGF) is accompanied  by  enhanced  
g rowth  1 and  is s imilar  to  the  response  observed  when  
m a m m a l i a n  g rowth  ho rmone  is admin i s t e red  to  hypo-  
physec tomized  ra ts  2. Since a l loxan diabetes ,  a condi t ion  
of abnorma l ly  low insulin levels, is known to affect  drug 
me tabo l i sm in ra t s  8, 4 and  since GH is repor ted  to have  
some insulin-like as well as ant i- insulin-l ike ac t iv i ty  5, i t  
is i m p o r t a n t  to  know w h e t h e r  the  effect  of g rowth  factors  
on hepa t ic  drug  me tabo l i sm in h y p o p h y s e c t o m i z e d  ra ts  

Table 1. Effect of in vivo treatment of diabetic-hypophysectonfized 
rats with plerocercoid growth factor (PGF) on hepatic drug metab- 
olism of aminopyrine and aniline in vitro ~ 

Drug Control PGF-treated b Inhibition 
substrate (%) 

is d e p e n d e n t  on or i n d e p e n d e n t  of normal  insulin levels. 
Therefore ,  t he  p re sen t  s t u d y  was  designed to de t e rmine  
the  effect  of P G F  and bovine  g rowth  ho rmone  (BGH) on 
hepa t ic  drug  me tabo l i sm in d i abe t i c -hypophysec tomized  
rats.  
Methods. 3 weeks af ter  h y p o p h y s e c t o m y  (Hormone  Assay, 
Chicago, Ill.) male Sprague-Dawley  ra ts  ( approx imate iy  
100 g) were in jec ted  i .p .  w i th  al loxan m o n o h y d r a t e  
(Eas tman)  (250 mg/kg  b.wt) to  induce diabetes .  Serum 
sugar  concen t ra t ions  were de t e rmined  6 wi th  blood col- 
lected by  orbi ta l  sinus punc ture .  Only those ra t s  w i th  
fed se rum sugar  concen t ra t ions  grea ter  t h a n  300 mg/100 ml 
4 days  a f te r  a l loxan in jec t ion  were considered to  be 
diabet ic .  I n  one e x p e r i m e n t  ra t s  Were t r ea ted  wi th  P G F  
by  the  s.c.  in ject ion of 10 p lerocercoids / ra t  7 4 days  af ter  
a l loxan t r e a t m e n t .  In  an o t h e r  e x p e r i m e n t  ra ts  were  t rea-  
t ed  wi th  B G H  (NIH-GH-B-18,  a gift  of the  Endoc r ine  
S tudy  Section,  N I H ,  Be thesda ,  Maryland)  by  dai ly s.c.  
in ject ion of 500 ~zg of t he  h o rmo n e  dissolved in 0.85% 
NaC1 beginn ing  9 days  af ter  a l loxan injection.  7 days  
subsequen t  to  the  in i t ia t ion  of e i ther  t r e a t m e n t ,  the  ra t s  
were sacrif iced af ter  a 12-h fas t  and  the  livers used for 
in v i t ro  drug  me tabo l i sm s tudies  as previously  descr ibed 1. 

([xmoles/min g liver) (~xmoles/min g liver) 
Aminopyrine 51.72 i 2.86 (9) 38.05 ~ 3.37 (6) c 26 
Aniline 12.81 =t_ 0.59 (9) 7.02 :t: 0.58 (6) a 45 

a The results are expressed as formaldehyde-formed or p-amino- 
phenol-formed with aminopyrine or aniline as substrate, respectively. 
The numbers given are mean -4- SEM (number of animals), b Treat- 
ment conditions are described in methods, c ~ 0.02 versus control. 
d p < 0.01 versus control. 
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Tile significance of difference be tween  means  was es tab-  
l ished by  S t u d e n t ' s  t - t e s t  and  unless o therwise  indicated,  
da t a  are expressed  as the  m e a n  • SEM. 
Results. The P G F - t r e a t e d . r a t s  gained 12.5 g ( n = 6 )  com- 
pa red  to a loss of 1.3 g ( n=9 ) ,  p < 0.05, for t he  contro l  
rats .  Blood sugar  de t e rmined  24 h pr ior  to sacrifice was 
no t  s ignif icant ly  a l tered by  l ~  492 4- 47 mg/  
100 ml blood for control  and  425 -1- 52 mg/100 ml blood 
for t r ea t ed  rats,  p > 0.3. The da t a  shown in table  1, 
however ,  clearly indicate  t h a t  BGF t r e a t m e n t  depressed 
hepa t ic  drug  me tabo l i sm in these  d i abe t i c -hypophy-  
sec tomized animals.  
In  a similar  manner ,  B G H  inject ions  resul ted  in a b .w t  
increase dur ing  the  t r e a t m e n t  per iod  of 19.4 g ( n = 7 )  
com pa red  to  a loss of 3.8 g ( n=4 ) ,  p <0 .05 ,  for controls  
a n d  was w i t h o u t  s ignif icant  effect  on blood sugar  de ter -  
mined  24 h pr ior  to  sacrifice; 543 nk 49 mg/100 ml blood 
for controls  compa red  to  441 • 36 mg/100 ml blood for 
t r ea t ed  rats ,  p > 0.1. T r e a t m e n t  wi th  B G H  also depressed 
the  hepa t ic  me tabo l i sm of aniline b u t  did no t  s ignif icant ly  
affect  aminopyr ine  me tabo l i sm (table 2). 

Table 2. Effect of in vivo treatment of diabetic-hypophysectomized 
rats with bovine growth hormone (BGH) on hepatic drug metabolism 
in vitro~ 

Drug Control BGH- treated b Inhibition 
substrate (%) 

(~xmoles/min g liver) (~zmoles/min g liver) 
Aminopyrine 62.45 ~ 3.10 (4) 56.99 -4- 1.66 (7) 4 
Aniline 16.00 :L 1.39 (4) 10.32 ! 0.43 (7) ~ 36 

a Results are expressed the same as for table 1. b Treatment con- 
ditions are described in 'methods'. c p < 0.01 versus control. 

Discussion. After  in ject ion of a l loxan in to  ra ts  to  produce  
diabetes ,  a small  a m o u n t  of immunoassayab le  insulin 
remains  in t he  p l a sma  even t h o u g h  the  abi l i ty  of be ta  
ceils to  secrete insulin in response  to  normal  s t imuli  is 
g rea t ly  d imin ished  s. A l though  insulin is necessary  for 
g rowth  in some species only v e r y  small  amo u n t s  of insulin 
are necessary  for the  express ion  of the  g rowth  response 
to  GH in h y p o p h y s e c t o m i z e d - p a n c r e a t e c t o m i z e d  ra ts  9. 
In  addi t ion  i t  has  previous ly  been  shown t h a t  P G F  s t im-  
ulates  the  g rowth  of al loxan d iabet ic  ra t s  10 and  t h a t  P G F  
has some ' insulin-l ike '  ac t iv i ty  11. In  l ight  of these  obser- 
va t ions  i t  is no t  surpr is ing t h a t  b o t h  B G H  and P G F  were 
observed  to s t imula te  g rowth  in the  d i abe t i c -hypophy-  
sec tomized ra ts  used in the  p r e s en t  exper iments .  
Al loxan d iabetes  in ra t s  has  also been  shown to  decrease 
the  in vi t ro  me tabo l i sm of aminopyr ine  bu t  increase the  
in v i t ro  me tabo l i sm of aniline 4. Insu l in  t r e a t m e n t  of 
d iabet ic  rats,  on tile o the r  hand ,  decreases  aniline me t ab -  
o l i sm b u t  has  no effect  on aminopyr ine  metabo l i sm 4. 
Likewise,  h y p o p h y s e c t o m y  alone has been  shown to de- 
crease hexoba rb i t a l  2 and aminopyr ine  i me tabo l i sm in 
rats .  The p re sen t  observa t ions  t h a t  P G F  ac ted  to  decrease 
the  ra te  of hepa t ic  aminopyr ine  and  aniline metabo l i sm 
w i t h o u t  a l ter ing blood sugar concen t ra t ions  dur ing a 
per iod of enhanced  g rowth  in d i abe t i c -hypophysec tomized  
ra ts  indicate  t h a t  P G F  affects g rowth  and drug  metabo l i sm 
by  a mechan i sm t h a t  is no t  d e p e n d e n t  on n o r m a l  insulin 
levels. The obse rva t ion  t h a t  B G H  affected only  aniline 
me tabo l i sm under  these  same condi t ions ,  however ,  sug- 
gests t h a t  m a m m a l i a n  g rowth  h o rmo n e  and  P G F  m a y  
affect  hepa t ic  drug  me tabo l i sm by  i n d e p e n d e n t  mecha-  
nisms.  
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Summary. Specific b inding  of 3H-ecdys te rone  to a h igh  mol. w t  p ro te in  f rom Locus ta  migra tor ia  h a e m o l y m p h  was 
shown b y  gel f i l t rat ionl  The ho rmone -p ro t e in  complex  shows a dissociat ion co n s t an t  Ka  -- 3.10 -~ M, and  the  con- 
cen t r a t i on  of b inding  sites var ies  dur ing  the  last  larval  instar .  

The moul t ing  ho rmones  of insects,  ecdysone  (e-ecdysone) 
and  ecdys te rone  (fl-ecdysone, 20-OH-ecdysone) ,  are poly-  
hyd roxys t e ro ida l  molecules.  These hormones  circulate in 
the  h a e m o l y m p h  a t  levels which  are a t  least  a 100fold 
below the i r  solubi l i ty  in water .  I t  has  thus  been general ly  
agreed 1 t h a t  these  ho rmones  circulate  in a ' f ree '  form, 
r a the r  t h a n  par t i a l ly  bound  to  p ro te in  carriers  as s teroid 
ho rmones  of ver tebra tes ,  I r epor t  here  t he  occurrence of a 
specific and  sa tu rab le  b ind ing  p ro te in  for ecdys te rone  in 
Locus ta  migra tor ia  h a e m o l y m p h .  
Ecdysone  d i sappears  quickly f rom the  h a e m o l y m p h  when  
in jec ted  in to  locust  larvae 2, and  chemical  assay (gas 
c h r o m a t o g r a p h y - m a s s  f r agmen tography)  shows t h a t  
ecdys te rone  is the  pr inc ipal  ho rmone  molecule c i rculat ing 
in larval  h a e m o l y m p h  3. Moreover,  a f ter  in jec t ion  of 3H- 
ecdysone,  in v ivo b ind ing  of aH-ecdys terone  to  a macro-  
molecular  f rac t ion of t he  h a e m o l y m p h  of locust  larvae 
has  been  shown by  gel f i l t ra t ion  on Sephadex  G100 4. 

Material and methods. In  order  to  allow an in v i t ro  s t u d y  
of th is  binding,  aH-ecdys terone  of h igh  specific ac t iv i ty  
was f irs t  synthes ized .  F a t  b o d y  and Malpighian tubules  
are t he  p r i m a r y  si tes of the  convers ion  of ecdysone  into 
ecdys te rone  in locusts  2. Malpighian tubules  of 50 late 
f i f th  ins ta r  locusts  were  dissected and r insed for a t  least  
2 h a t  4~ in locust  saline 5. 15 nmoles  aH-ecdysone 
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