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Effects  of P r o s t a g l a n d i n  E 2 on  the  U p t a k e  of a H - T h y m i d i n e  in P r e g n a n t  Mice  

Despi te  the  widespread  clinical use of cer ta in  pros ta-  
g landins  for the  t e rmina t i on  of p regnancy  and the  induc-  
t ion  of labor,  l i t t le  a t t en t i on  has been di rec ted  to the  
effects of these  subs tances  on fetal  and ma te rna l  me tab -  
olism. P ros t ag land in  E 2 (PGE~) admin i s t e red  to  p r eg n an t  
ra ts  ~ and mice ~ induced  a h igh  incidence of fetal  dea th  
and  resorpt ions.  The mechan i sm for th is  le thal  ac t ion is 
uncer ta in .  We repor t  here the  effects of P G E  2 on the  
up take  of 3H- thymidine  in ma te rna l  and fetal  t issues of 
mice. 

Materials and methods. Pros tag land in  E 2 (50 or 100 ~g) 
was admin i s t e red  s.c. to p r egnan t  Swiss Webs t e r  mice f rom 
day  8 t h rough  12 of gesta t ion.  Ano the r  group of mice 
received the  solvent  alone and  served as controls .  The 
animals  were killed on the  last  day  of t r e a t m e n t  1 h af ter  
an i.v. admin i s t r a t i on  of 1 ~zCi/g aH- thymid ine  (New 
Eng land  Nuclear  ; Specific Ac t iv i ty  : 6:7 C/mM).  Selected 

Uptake of aH-thymidine in pregnant mice treated with prostaglandin 
E2 

Tissues Control Prost aglandin-treated 

50 ~g 100 ~g 

~ a t e r n a l  t issues a~d the  conceptuses  were excised under  a 
dissect ing microscope and processed subsequen t ly  to 
de te rmine  the  concen t ra t ion  of rad ioac t iv i ty .  The t issue 
samples  were pooled and  weighed immed ia t e ly  af ter  
removal ,  dissolved in  NCS and  neut ra l ized  wi th  acetic 
acid. 10 ml  of a scint i l la t ion cocktai l  (5 g P P O ;  0.5 g 
P O P O P ;  250 ml e thy lene  glycol m o n o m e t h y l  e ther ;  
750 ml toluene) was added  and the  samples  were counted  
three  t imes  for 10 rain in a Beck man  LS 150 Liquid  
Scint i l la t ion Counter .  

Results and discussion. A s u m m a r y  of our f indings  is 
p resen ted  in the  Table.  The up take  of 3H- thymid ine  in 
ma te rna l  and  embryonic  t issues was s ignif icant ly  reduced  
following p r e - t r e a t m e n t  wi th  the  pros tag landin .  

Inh ib i t ion  of aH- thymid ine  up take  in ma te rna l  liver, 
brain  and  spleen showed a dose d e p e n d e n t  re la t ionship.  
The up take  of ~H- thymidine  was marked ly  reduced in the  
embryos .  However ,  a corre la t ion be tween  the  up take  of 
3H- thymidine  in t he  2 t r e a t m e n t  groups was no t  possible, 
since all fe tuses  had  been resorbed at  the  higher  dose level. 

These p re l iminary  f indings suggest  t h a t  P G E  2 is 
capable  of inh ib i t ing  DNA synthesis ,  e i ther  d i rec t ly  or 
indirect ly.  This  inh ib i t ion  could account  for some of PGE~ 
effects on the  fetus and p lacen ta  dur ing  p r egnancy  3,4. 
F u r t h e r  s tudies  of ~H-thymidine,  8H-uridine, and  3H- 
leucine a t  d i f ferent  ges ta t ional  per iods  are in progress.  

Maternal 

Brain 303.2 i 50.4 210.0 ~2 11.5 152.5 -4- 10.1 
pb < 0.05 < 0.01 

Lung 387.6 =1= 68.8 252.4 ~2 54 .6  211.3 -- 31.1 
P < 0.05 < 0.05 

Liver 653.7 i 122.5 591.l 4- 101.4 52012 :~ 98.3 
P NS < 0.05 

Kidney 451.5 -t- 75.3 303.4 -= 82 .7  401.4 • 90.5 
P < 0.05 NS 

Spleen 1881.2 • 183.4~ 1555.8 ~= 190.3 922.0 ~ 167.9 
< 0.05 < 0.01 

Embryos 662.9 4- 81.1 324.6 =~ 53.5 
P < 0.01 

~Mean counts per min (cpm) per mg wet tissue weight. Standard 
error of the mean on the basis of 10 rain counts; b p, significance of 
difference from the control; NS, not significant. 

Zusammenfassung. Die Behand lung  yon t rgch t igen  
Mgusen mi t  P ros t ag land in  E 2 f i ihrt  zu einer  Ve rminde rung  
des E inbaus  yon  aH-Thymid in  im mt i t te r l ichen  u n d  
f6talen Gewebe. 
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T h e  R e s p o n s e  of the  A d r e n a l  Gland to H y p o g l y c a e m i a  in the  C o n s c i o u s  Calf 

A techn ique  has recentIy  been devised which  pe rmi t s  
collection of the  whole of the  eff luent  blood f rom the  
i nne rva t ed  r igh t  adrena l  gland in the  conscious un- 
res t ra ined  calf1, 2. The p resen t  pape r  descr ibes  experi-  
m e n t s  in which  th is  t echn ique  has been employed  to  
inves t iga te  the  changes  in glucocort icoid and  catechol-  
amine  o u t p u t  f rom the  gland dur ing insulin hypoglycaemia .  

Materials and methods. Insul in  was in jec ted  i.v. a t  
doses of 0.1, 0.5 or 4.0 un i t s /kg  14-24 h af ter  surgery.  
Adrenal  blood flow was e s t ima ted  gravimet r ica l ly  and  
the  ou tpu t s  of s teroids  and ca techolamines  were t h e n  
cMculated f rom the  adrena l  venous  p lasma  concent ra t ions .  
Adrenal ine  and  noradrena l ine  were e s t ima ted  by  a 
modi f ica t ion  of yon  EULER and LISHAJKO'S f luor imetr ic  

t echn ique  3, glucocort icoids by  compet i t ive  p ro te in  b inding  
assay 4 and glucose enzymat ica l ly .  

Results and discussion. Resul t s  of a typ ica l  expe r imen t  
i l lus t ra t ing  the  charac ter i s t ic  responses  to insulin 
hypog lycaemia  at  each dose are compared  in the  Figure.  

1 A. V. EDWARDS, R. N. HARDY and K. W. MALINOWSKA, J. Physiol. 
Lond. 239, 477 (1974). 

2 A. V. EDWARDS, R. N. HARDY and K. W. 1KALINOWSKA, J. Physiol. 
Load., in press (1974). 

a U. S. VON EULER and F. LISHAJKO, Acta physiol, scand. 45, 122 
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4 K. W. MALINOWSKA, R. N. HARDY and P. W. NATnANIELSZ, 
J. Endocr. 55, 397 (1972). 
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Modera te  hypog lycaemia  (0.1 uni t  insulin/kg) in- 
var iably  p roduced  a t r ans i en t  increase in the  o u t p u t  of 
b o t h  cortisol  and cor t icos terone and  caused a t e m p o r a r y  
rise in the  concen t ra t ions  of b o t h  s teroids  in the  per iphera l  
ar ter ial  p lasma.  No change, in noradrena l ine  o u t p u t  was 
de tec ted  bu t  a small  increase in adrenal ine  ou t p u t  
occurred in some animals  be tween  30 and  60 mill af ter  
insulin. This  response  was p resen t  whenever  a t e m p o r a r y  
rise in p l a sma  glucose concen t ra t ion  was observed 
(Figure). Admin i s t r a t i on  of 0.5 uni t  i l lsulin/kg p roduced  
more  severe hypog lycaemia  bu t  a normal  p lasma  glucose 
concen t ra t ion  was res tored  wi th in  3-4 h. By  compar ison  
wi th  animals  given 0.1 uni t  insulin/kg,  t he  ou tpu t s  of 
cortisol  and cor t icos terone general ly rose to h igher  peak  
values  and  were e leva ted  for longer;  h igher  ou tp u t s  of 

10C 

~'~ 8( 
7; 
o 

60 

"~ 40 i o 
20 

0 

Or- . . . . . . . . .  

200[ 
c) ,~ 

180 f 
160 

140 I 
~'~ 120[ 
'~ 100 

=* 
40 

{2 
, , 

0 ;0 120 180 2'~0 ' 300min 
Time 

adrenal ine  b u t  no t  noradrena l ine  were also encounte red  
(Figure). In  some, bu t  not  all, of these  animals  a t r ans i en t  
increase in adrenal  blood flow occurred be tween  30 and 
90 min  which was unre la ted  to  any  var ia t ion  in hea r t  
ra te  or blood pressure.  

Compar ison of these  resul ts  wi th  those  ob ta ined  using a 
still  larger dose of insulin (4 units/kg) shows t h a t  the  
increase in glucocort icoid o u t p u t  was t r ans i en t  even though  
the  s t imulus  p rov ided  by  severe hypog lycaemia  pers is ted.  
I n t r avenous  infusions of ACTH produced  increased s teroid 
o u t p u t  in t he  calf a t  a dose as low as 0.1-0.5 ng/kg -1 
min  ~1 and higher  doses (5.0-50.0 ng /kg  -1 rain -1) are 
required to increase adrenal  blood flow and raise the  
p ropor t ion  of cor t icos terone secreted 1, s. Increased  s teroid 
o u t p u t  dur ing  severe hypog lycaemia  was generally 
accompanied  by  a p ronounced  rise in adrenal  blood flow, 
toge the r  w i th  a fall in t he  cort isol:  cor t icos terone ratio.  
The magn i tude  of these  responses  is comparab le  wi th  
those  to  infusion of 5ng ACTH/kg  -1 min  -1 1,,. Each  of 
these  animals  collapsed and convulsed 2-3 h af ter  
admin i s t r a t ion  of insulin b u t  onset  of convuls ions was 
no t  re la ted  to any  cons is ten t  change in adrena l  funct ion.  
The rise in s teroid  o u t p u t  was usually associated wi th  
increased release of adrenal ine,  as in animals  given 
smaller  amo u n t s  of insulin. However ,  as the  glucocort icoid 
o u t p u t  declined, s teadi ly  increasing amo u n t s  of catechol-  
amines  were secreted.  Adrenal ine  was always the  pre-  
d o m i n a n t  amine  released in response  to hypoglycaemia  
and a m o u n t e d  to  be tween  75 and 95% of the  total .  This  is 
diff icult  to  reconcile w i th  previous  f indings,  in acute  
expe r imen t s  under  ba rb i t u r a t e  anaes thes ia  in calves of 
the  same age, in which p ropor t iona t e ly  grea ter  amo u n t s  of 
noradrena l ine  were cons i s ten t ly  secreted in response  to 
splanchnic  nerve  s t imula t ion  or in t ra -ar te r ia l  acetyl-  
choline 5,6. Never theless ,  t he  absolute  amo u n t s  of adren-  
aline released dur ing  prolonged hypog lycaemia  in the  
p resen t  expe r imen t s  are ill excel lent  ag reemen t  wi th  those  
which  would be p red ic t ed  f rom a s tudy  of t he  effects of 
insulin in conscious calves ~. 

Rdsumd. La s6cr6tion de glucocort icoides et  de cat6- 
cholamines  par  la glande surr6nale droi te  fu t  observ6e 
chez des veaux  conscients  apr~s une in jec t ion  d ' insul ine.  
L ' acc ro i s sement  de la p roduc t ion  de st6roides rut  passa-  
g~re malgr6 une  hypoglyc6mie  in in te r rompue .  
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Comparison of the responses of 3 individual conscious calves to 
insulin at 0.1 (O), 0.5 (ID) and 4.0 units/kg (0, II). a) Plasma glucose 
concentration, b) Cortisol output from the right adrenal gland. 
e) Corticosterone output from right adrenal gland, d) Adrenaline 
(�9 ID, O) and noradrenaline (11) outputs from right adrenal gland. 
Vertical arrows represent administration of insulin. Asterisk re- 
presents time at which animal given largest dose of insulin convulsed. 
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Crustecdysone is Without Estrogenic or Antiestrogenic Activity in the Rat 

Crus tecdysone  (fi-ecdysone, 20 - hyd r oxyecdys one  or 
ecdys terone)  occurs  n a t u r a l l y  in  insec ts  ~-4 a n d  c rus ta -  
ceans  5 a n d  is capab le  of i nduc ing  m o u l t  in  m o s t  a r t h r o p o d  
groups  ~,L I t  also occurs  in p l a n t s  in  ve ry  large q u a n t i -  
t ies  s-~0. E c d y s o n e  has  been  r epo r t ed  to s t i m u l a t e  p ro t e in  
syn thes i s  in  mouse  l iver  ~ and  to i n h i b i t  g r o w t h  of 
s a r coma  a n d  e m b r y o n i c  mouse  f ib rob las t s  ~2. Since t he  
ecdysone  in p l a n t s  and  a n i m a l s  is l ike ly  to  f ind  i ts  way  
in to  ca t t l e  and  h u m a n s  t h r o u g h  the i r  food, i t  was  t h o u g h t  
w o r t h w h i l e  to  scan  th i s  c o m p o u n d  for i ts  possible  estro-  
genic a n d  an t i e s t rogen ic  ac t iv i ty .  

A n  inb red  s t r a in  of 80-120-day-old ,  4 -day  cycling,  
a d u l t  m a t u r e  w h i t e  r a t s  on  a n  L D  reg ime  of 12:12, was  
used for t he  p r e s e n t  s tudy .  The  an i m a l s  were m a i n t a i n e d  
on  Benga l  g r a m  a n d  w a t e r  s u p p l e m e n t e d  w i t h  milk.  
Es t rogen ic  a c t i v i t y  was s tud ied  b y  Al lan -Doisy  t e s t  of 
vag ina l  corn i f i ca t ion  ~3 and  an t i e s t rogen ic  a c t i v i t y  
was s tud ied  b y  t he  vag ina l  response  method~*. 
The  an ima l s  were spayed  and  w h e n  t he  endogenous  
es t rogen  comple t e ly  d i sappeared ,  as s h o w n  b y  absence  of 
vag ina l  cycl ing (a phase  c o n t r a s t  microscope  was used for 
e x a m i n a t i o n  of t h e  smear) ,  a p r i m i n g  dose of 1 ag  of 
es t rad io l  d ip rop iona t e  (Ovocyclin,  Ciba Ind ia )  in  0.1 ml  
ol ive oil was in jec ted  s.c. i n to  each  ra t .  Wl ien  t he  es t rogen 
comple t e ly  d i s appea red  f rom t he  b lood  s t ream,  as shown 
b y  vag ina l  cycl ing me thod ,  a t o t a l  of 30 ~zg of a so lu t ion  
of ecdys te rone  (ob ta ined  t h r o u g h  t he  k ind  coureesy of 
Dr.  D. KINa to  Dr. G. C. UNNITHAN and  f rom Dr. W. E. 
ROBBINS) in 0.02 ml  of 50% aqueous  glycerol  was  del iver-  
ed in to  t he  v a g i n a  of each  r a t  in  2 doses a t  10.00 h on  
2 consecu t ive  days  t h r o u g h  a s teel  c a n u l a  a t t a c h e d  to  a 
syringe,  to  a g roup  of 10 ra ts .  An  equa l  n u m b e r  of cont ro l s  
were g iven  glycerol  only. Smears  were t a k e n  and  read  a t  
10.00 a n d  17.00 h on  t he  3rd day.  Smears  of al l  t h e  
e x p e r i m e n t a l  a n d  con t ro l  an i m a l s  were found  equal ly  
nega t ive .  I n t o  a n o t h e r  g roup  of animals ,  0.6 ~zg of t he  
es t rogen  c o n t a i n e d  in 0.1 ml  olive oil was  in jec ted  s.c. a t  
09.00 h a n d  2 doses of ecdys t e rone  in 0.02 ni l  of 50% 
aqueous  glycerol  ( to ta l  dose, 0.5 mg) was a d m i n i s t e r e d  
i n t r a v a g i n a l l y  a t  09.00 a n d  17.00 h, whereas  t h e  cont ro ls  
rece ived  0.02 ml  of 50% aqueous  glycerol.  E x a m i n a t i o n  
of t he  s m e a r  a f t e r  56, 64, a n d  72 h of f i r s t  a d m i n i s t r a t i o n  
i nd i ca t ed  no  di f ference be t w een  t h e  cont ro l s  and  t he  

exper imen ta l s ,  b o t h  be ing  posi t ive .  Hence  i t  m a y  be  
seen t h a t  ecdys t e rone  does no t  h a v e  e i t he r  es t rogenic  or  
an t i e s t rogen ic  a c t i v i t y  as de t ec t ab l e  b y  t he  m e t h o d s  
employed.  The  absence  of es t rogenic  a c t i v i t y  to  ecdy- 
s te rone  is in  accord  w i t h  t h e  s t r u c t u r e  of es t rogenic  
s te ro ids  wh ich  h a v e  a phenol ic  A- r ing  and  a c a r b o n  a t o m  
in pos i t ion  18 b u t  no t  in  pos i t ion  19 ~3. 

Zusammen/assung.  Es wird  mi t t e l s  Vagina lzy to log ie  
bei  R a t t e n  gezeigt,  dass  E c d y s o n  ke ine  0 s t r o g e n a k t i v i t / i t  
u n d  bei  6 s t r o g e n b e h a n d e l t e n  T ie ren  auch  ke ine  Ant i -  
o e s t r o g e n - A k t i v i t ~ t  en t fa l t e t .  
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Activit6 prot6osynth6tique des glandes prothoraciques et titre d'ecdysone chez des larves 
permanentes de Locusta migratoria obtenues par irradiation s61ective du tissu h6matopoiftique 

L ' i r r a d i a t i o n  s61ective du  t i ssu  h 6 m a t o p o i 6 t i q u e  de 
j eunes  la rves  de s t ade  V (dernier  s t ade  larvai re)  de 
Locusla migratoria b loque  le d6 t e r m i n i s m e  endoc r ine  de la 
m u e  su ivan te ,  les insectes  4 v o l u a n t  en  la rves  p e r m a n e n t e s  ; 
une  i r r ad i a t i on  t 6 m o i n  de r6gions v e n t r o - a b d o m i n a l e s  de 
surface  6qu iva len te  n ' a f fec te  pas  la m ue  1 Dans  la p r6sen te  
6 tude  nous  avons  su iv i  l ' 6vo lu t ion  des g landes  p ro tho rac i -  
ques  de la rves  devenues  p e r m a n e n t e s  g la sui te  d ' u n e  
radiol6s ion du  t issu  h6matopo i6 t ique ,  en  cho i s i s san t  
c o m m e  cr i t6re  la v i tesse  d ' i n c o r p o r a t i o n  d ' u n  ac ide-amin6  
d a n s  les p ro t6 ines  syn th6 t i s6es  p e n d a n t  u n  laps  de t e m p s  
donn6.  D ' a u t r e  p a r t  nous  avons  su iv i  1%volution du  t a u x  
d ' ecdysone  g la su i te  de la radiol6s ion du  t i ssu  h6matopo i6-  
t ique ,  en  la c o m p a r a n t  g celle des la rves  normales ,  d6cr i te  
dans  u n  t r a v a i l  pr6c6dent-~. 

Des la rves  no rma les  et  des la rves  g t i ssu  h6matopo i6 t i -  
que  i r radi6  (25 000 R, a n t i c a t h o d e  en  tungs t6ne ,  dur4e de 

l ' i r r ad i a t i on :  10 rain,  t ens ion  appl iqu6e  42 kV;  in tens i t6  
du  c o u r a n t  de chauf fage :  32 m A ;  d i s t ance  source -ob je t :  
15 cm) rego iven t  une  in jec t ion  i n t r a a b d o m i n a l e  de leucine 
t r i t i6e  (act iv i t6  sp6cif ique:  30 Ci /mMol;  i n j ec t ion  un ique  
de 30 ~zl p a r  insec te  d ' u n e  so lu t ion  c o r r e s p o n d a n t  A une  
r ad ioac t i v i t 6  t o t a l e  de 30 ~Ci p a r  in jec t ion) ;  les g landes  
p ro tho rac iques  des insectes  en exp6r ience  son t  pr61ev6es 
aux  t e m p s  0, 10 min ,  20 ra in  e t  40 min  dans  de l ' ac ide  
pe rch lo r ique ;  apr6s  add i t i on  d ' a l b u m i n e  bov ine  et  cen t r i -  
fuga t ion  ~ 4000 g, le culot  est  t r a i t6  ~ l ' ac ide  pe rch lo r ique  

c h a u d  en  r u e  de l ' e x t r a c t i o n  des seules prot6ines .  Des 
lavages  r6p6t4s 5~ l ' 6 thano l  p e r m e t t e n t  de re t i re r  la leucine 
r ad ioac t ive  n o n  li6e aux  prot6ines .  La  r ad ioac t iv i t6  li6e 
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