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Animal no. Cell No. transformed Period transformed in Route No. nontransformed Route Results 
line inoe. cells inoc. ( • 107) vitro before inoc. of inoc. cells inoc. ( • 107) of inoe. 

Autografts 
1 T1 5.9 20 passages in 143 days s.c. �9 1.0 
4 T4 1.3 17 passages in 126 days s.c. 1.0 
5 T5 3.0 16 passages in 115 days i.p. b 0 
8 T8 2.1 11 passagesin 83 days s.c. 2:1 

Allografts 
2 GE-1 0.03 9 passages in 95 days s.c. 0.02 
3 GE-1 0.04 9 passagesin 95 days s.c. 0 
7 GE-1 7.9 39 passages in 311 days i.p. 0 

S.C. 
S.C. 

S.C. 

S.C. 

No tumor after 24 months 
No tumor at death after 13 months  
No tun]or after 29 months 
No tumor after 29 months  

No tumor at death after 11 months 
No tumor after 36 months 
No tumor at death after 8 months 

a Subcutaneous;  b In t raper i toneal .  

a n t i g e n  b y  t h e  i n d i r e c t  i m m u n o f l u o r e s c e n c e  m e t h o d .  
M o r p h o l o g i c a l  t r a n s f o r m a t i o n  t o o k  p l ace  in  a b o u t  7 -11  
w e e k s  (1-6)  p a s s a g e s  a f t e r  i n f e c t i o n  a t  30~ a n d  w a s  
a c c o m p a n i e d  b y  a r i se  in  t h e  p e r c e n t a g e  of  T a n t i g e n  
p o s i t i v e  cel ls  (Tab l e  I).  T h e  c r i t e r a  u s e d  to  e v a l u a t e  
t r a n s f o r m a t i o n  w e r e  1. c h a n g e  in  m o r p h o l o g y  f r o m  
f i b r o b l a s t - l i k e  to  ep i t he l i a l - l i ke ,  2. c h a n g e  in  g r o w t h  
p a t t e r n  to  a m u c h  h i g h e r  s a t u r a t i o n  d e n s i t y ,  a n d  3. 
a r i se  in  t h e  p e r c e n t a g e  of  T a n t i g e n  p o s i t i v e  cells.  SV40  
v i r u s  c o u l d  n o t  be  d e t e c t e d  in  t h e  c u l t u r e  m e d i u m  a f t e r  
t r a n s f o r m a t i o n  h a d  o c c u r r e d .  

F o u r  a n i m a l s  w e r e  i n o c u l a t e d  w i t h  t h e i r  o w n  SV40  
t r a n s f o r m e d  t a i l  cel ls ,  a n d  of  t h e s e  3 were  s i m u l t a n e o u s l y  
i n o c u l a t e d  in  t h e  o p p o s i t e  leg  w i t h  n o n  t r a n s f o r m e d  cel ls  
o f  t h e  s a m e  p a s s a g e  l eve l  a s  a con t ro l .  (T ab l e  I I ) .  3 a n -  
i m a l s  we re  i n o c u l a t e d  w i t h  t h e  S V40  t r a n s f o r m e d  g e c k o  
cell  l ine  of  e m b r y o n i c  or ig in ,  G E - 1 ,  a n d  of t h e s e  one  w a s  
s i m u l t a n e o u s l y  i n o c u l a t e d  in  t h e  o p p o s i t e  leg  w i t h  n o n  
t r a n s f o r m e d  cel ls  a t  t h e  s a m e  p a s s a g e  leve l  a s  a c o n t r o l .  
A f t e r  36 m o n t h s  3 a n i m a l s  h a v e  d i ed  d u e  to  n u t r i t i o n a l  
de f i c i enc ies ,  b u t  n o  t u m o r s  w e r e  o b s e r v e d .  

Discussion. Cell  l i ne s  we re  e a s i l y  s t a r t e d  f r o m  t h e  t a i l s  
of  g e c k o s  a n d  t r a n s f o r m e d  b y  SV40  v i ru s ,  b u t  t u m o r s  
we re  n o t  i n d u c e d  in  g e c k o s  b y  e i t h e r  a u t o g r a f t s  o r  
a l l o g r a f t s  o f  SV40  t r a n s f o r m e d  cells.  T h e s e  r e s u l t s  a g r e e  
w i t h  t h e  g e n e r a l  c o n c l u s i o n  r e a c h e d  b y  PONTEN 6 t h a t  
SV40  t r a n s f o r m e d  cel ls  u s u a l l y  h a v e  a w e a k  t u m o r i g e n i c  
c a p a c i t y  a f t e r  a n i m a l  i m p l a n t a t i o n ,  t h e  e x c e p t i o n  b e i n g  
h a m s t e r  cells.  I t  h a s  b e e n  s h o w n  in  m a n  7, ca lves6 ,  r a t s g ,  
a n d  m i c e  ~~ t h a t  a u t o g r a f t s  of  S V40  t r a n s f o r m e d  cel ls  

c a u s e d  e i t h e r  n o  v i s ib le  g r o w t h  in  t h e  h o s t  or  o n l y  a s m a l l  
n o d u l e  t h a t  i n v a r i a b l y  r e g r e s s e d .  O n e  e x p l a n a t i o n  g i v e n  
for  t h e s e  r e s u l t s  is t h a t  r e j e c t i o n  m a y  be  d u e  to  t h e  
a l t e r e d  a n t i g e n i c i t y  of  SV40  t r a n s f o r m e d  cells.  I n  a p r e -  
v i o u s  s t u d y  of  SV40  t r a n s f o r m e d  g e c k o  cel ls  a, e v i d e n c e  
w a s  f o u n d  for  a SV40  t u m o r  spec i f ic  t r a n s p l a n t a t i o n  
a n t i g e n .  T h i s  m a y  e x p l a i n  w h y  t u m o r  g r o w t h  w a s  n o t  
a c h i e v e d  in  t h e s e  e x p e r i m e n t s .  A l so  s i n c e  t h e s e  a n i m a l s  
r e p r e s e n t  t h e  h i g h e s t  g r o u p  of  v e r t e b r a t e s  r e t a i n i n g  a 
c o n s i d e r a b l e  m e a s u r e  of  r e g e n e r a t i v e  ab i l i t y ,  n e o p l a s t i c  
g r o w t h  m a y  h a v e  b e e n  c o n t r o l l e d  b y  r e g e n e r a t i v e  p o w e r ,  
a s  t h e  w o r k  of  S e i l e r n - A s p a n g  a n d  K r a t o c h w i l  n s u g g e s t  
is pos s ib l e .  F i n a l l y  t i le  n u m b e r  of  cel l  i n o c u l a t e d  m a y  
h a v e  b e e n  less  t h a n  t h e  c r i t i c a l  m i n i m u m  n e e d e d  for  
t u m o r  g r o w t h ,  or  t h e  cells  m a y  n o t  h a v e  b e e n  p a s s a g e d  
l o n g  e n o u g h  a t  t h e  t i m e  of  i n o c u l a t i o n  t o  h a v e  b e c o m e  
c a p a b l e  of  u n l i m i t e d  g r o w t h .  A d e f i n i t i v e  e x p l a n a t i o n  
m u s t  a w a i t  f u r t h e r  e x p e r i m e n t a t i o n .  

7 F. JENSEN, H. KOPROW'SKI, J.  S. PAGANO, J .  PONTEN and R. G. 
RAVDIN, J. natn. Cancer Inst. 32, 917 (1964). 

8 H. DIDERHOLM and T. W~SSLEN, Arch. ges. Virusforsch. 17, 339 
(1965). 

9 H. DIDERHOLM, R. BERG and T. WESSLEN, Int. J. Cancer 1, 139 
(1966). 

10 p. H. BLACK and W. P. ROWE, Proc. Soc. exp. Biol. Med. lid, 721 
(1963), 

11 F. SEILERN-ASPANG and K. KRATOCHWIL, Regeneration in Animals 
and Related Problems (Eds. N. I~IORTSIS and H. TRAMPUSCH; 
North Holland Publishing, Alnsterdam 1965), p. 452. 

Ecdysterone-Induced Mortality and Inhibition of Feeding in Diapausing Rhodnius prolixus Stal 

A. MANSINGH 

Department o/Zoology, University o/ the West Indies, Mona, Kingston 7 (Jamaica), 70 February J976. 

Summary. A d m i n i s t r a t i o n  of  e c d y s t e r o n e  w a s  f a t a l  t o  d i a p a u s i n g  Rhodnius prolixus; t h e  m a l e  a d u l t s  a n d  19 -week-o ld  
m a l e  f i f t h  i n s t a r  l a r v a e  we re  m o r e  s u s c e p t i b l e  t h a n  t h e  3 - w e e k - o l d  l a r v a e .  T h e  h o r m o n e  a lso  i n h i b i t e d  t h e  f e e d i n g  
a c t i v i t y  of  t h e  b u g s .  

L i k e  o t h e r  d i a p a u s i n g  i n s e c t s ,  g r o w t h  a n d  m o u l t i n g  
in  t h e  d i a p a u s i n g  Rhodnius prolixus is a lso  i n i t i a t e d  b y  
e c d y s o n e  p r o d u c e d  a f t e r  b l o o d  m e a l 1 ;  t h e  g e n e r a l  p h y s i o -  
l o g y  of  t h e  d o r m a n t  b u g s  is  a lso  s i m i l a r  to  t h a t  of  o t h e r  
d i a p a u s i n g  i n s e c t s  2,3. A d m i n i s t r a t i o n  of  s y n t h e t i c  ec-  
d y s o n e  h a s  t e r m i n a t e d  d i a p a u s e  in  s o m e  spec i e s  of  in-  
sec t s4 ,  5 s u g g e s t i n g  t h e  p o s s i b i l i t y  of  s i m i l a r  e f f ec t s  on  
R. prolixus. T h e  p r e s e n t  p a p e r  d e a l s  w i t h  t h e  a c t i o n s  of  

s y n t h e t i c  e c d y s t e r o n e  on  t h e  s u r v i v a l  a n d  f e e d i n g  be -  
h a v i o u r  of  l a r v a l  a n d  a d u l t  2?. prolixus. 

] V. B. WlGGLESWORTtt, Q., J1. mierose. Sci. 77, 191 (1934). 
2 V. B. WIGGLESWORTH, J. exp. Biol. 4/0, 231 (1963). 
s A. MANSlNGH, Can. Ent. 703, 987 (1971). 
4 C. M. WILLIAMS, Biol. Bull. 734, 344 (1968). 
'~ C. M. E. CLAY and C. E. VERNARD, Ann. ent. Soe. Am. 6Z, 968 

(1971). 
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Ecdys t e rone  (Rhoto Pharmaceut ica l s ,  Osaka) doses, 
ranging f rom 0.5 to 8 ~xg in 2 ill of 10% ethanol ,  were in- 
jec ted  in to  the  previous ly  chilled bugs th rough  the  2nd 
abdomina l  in te r - segmenta l  m e m b r a n e ;  the  controls  re- 
ceived only alcohol. 30 to 40 individuals  ill 3 repl icates 
were used in each expe r imen t  conduc ted  at  30~ and  
70% RH.  The mor t a l i t y  da t a  were recorded dai ly and 
sub jec ted  to p rob i t  analysis.  

Admin i s t r a t i on  of ecdys te rone  infl icted h e a v y  mor-  
t a l i ty  in t he  d iapaus ing  maie 5th ins ta r  larvae and  mate 
adul ts .  The t r e a t ed  insects  showed gradual ly  increasing 
signs of l e tha rgy  and metabol ic  exhaus t ion  and became  
comple te ly  inact ive  a couple of days  before death .  The 
Lts0 (t ime required for 50% morta l i ty)  values p resen ted  
in Table  I show a posi t ive  correla t ion be tween  the  dose of 
ho rmone  and the  mor t a l i t y  in 3- or 19-week-old dis-  
paus ing larvae,  bu t  no t  in the  adults.  Compared  wi th  the  
3-week-old larvae,  the  19-week ones were more  sensi t ive 
to the  adverse  effect  of ecdysterone,  as mos t  of t h e m  died 
wi th in  a week of t r e a t m e n t .  

To e l iminate  the  possibi l i ty  of sexual  differences in the  
act ion of ecdysterone,  40 f i f th  ins ta r  female larvae 
(3 weeks old) and  20 female adul ts  (2 weeks old) were in- 
jec ted wi th  2 ~g of the  hormone .  The Ltso values being 
16.1 and  5.4 days  respect ively  are no t  s ignif icant ly dif- 
fe rent  f rom those  of the  males (Table I). 

Table I. LtB0 values for various doses of ecdysterone on 3- and 19- 
week-old diapausing male 5th instar larvae and 2-week-old male 
adults of R. prolixus 

Lta0 values (days) 

Dose 3-week-old 19-week-old Male adult 
([xg) larvae larvae 

Control No mortality No mortality No mortality 

0.5 21.2, 6.4 ~ 
1.0 18.6 b 3.5 f 6.9 e 
2.0 15.2 e 3.4 r 6.1 e 
4.0 13,11 a 2.8 f 6.1 e 
8.0 11.53 a 0.9g 5.1 e 

Lts0 , time required for 50% mortality during the 7 week (for 3-week- 
old larvae only) or 3-weeks experimental period-Lts0 values not 
followed by the same letter, are significanti~ different at 5% level. 

I t  was considered probable  t h a t  the  h o rmo n e - t r ea t ed  
larvae migh t  have  comple ted  growth  and  deve lopmen t  
and  moul t ed  to the  n e x t  ins ta r  had  there  been more  
energy  to  susta in  the  hormona l ly  t r iggered biochemical  
processes.  An a t t e m p t  was therefore  made  to  replenish  
the  n u t r i en t  reserves  in the  3-week-old larvae by  allowing 
t h e m  to feed on a r abb i t  a t  var ious t imes  before and  af ter  
ho rmone  t r e a t m e n t .  The feeding response of the  larvae 
immed ia t e ly  af ter  t r e a t m e n t  was r a the r  irregular  p robab ly  
due to t he  phys ica l  in jury ;  later on, (6 12 or 26 b af ter  
t r e a tmen t )  mos t  of the  larvae showed par t ia l  feeding 
ac t iv i ty  and increased the i r  weights  by  abou t  50 70% of 
the  control .  Ye t  t h e y  failed to comple te  metamorphos i s ,  
t hough  the  increased nu t r i en t s  did help ex t end  the  life- 
span f rom abou t  17 to over  40 days  (Table II).  The even-  
tua l  mor t a l i t y  of these  larvae is ano the r  indicat ion of 
severe physiological  d e r a n g e m e n t  caused by  the  ho rmone  
before the  insects  could comple te  feeding a few hours  
later.  Fo r  instance,  "vVmGLESWORTH 2 has  a l ready  dem-  
ons t r a t ed  the  ex t r eme  sens i t iv i ty  of fa t  body  ceils to  
even m i n u t e  amo u n t s  of ecdysone p roduced  dur ing  the  
feeding process of the  bug. 

Admin i s t r a t i on  of ho rmone  af ter  feeding did no t  inter-  
fere w i th  the  deve lopmenta l  phys io logy of most  larvae,  en- 
abling abou t  80% to m e t a m o r p h o s e  to adul ts  (Table II) .  
However ,  about  25% of these  adul ts  died wi th in  a week 
of ecdysis  while several  o thers  had  incomple te ly  s t r e t ched  
wings or pa r t  of exuviae  a t t a ch ed  to the  t ip  of the  ab- 
domen.  Such juvenile  hormone- l ike  effects,  which  have  
also been  repor ted  on o ther  insec t s ' ,  m a y  be due to the  
unregula ted  accelerat ion of b iosyn the t i c  processes by  
ecdys terone ,  leading to  imaginal  moult .  

The reduced ingest ion of blood by  the  t r ea ted  larvae 
suggested an inhibi t ion of feeding ac t iv i ty  by  the  hor-  
monal  action.  Figure  A shows t h a t  the  admin is t ra t ion  of 
2 ~zg of ecdys te rone  inhibi ted  feeding ac t iv i ty ;  the  in- 
h ib i to ry  effect  increased gradual ly  and mos t  of the  adul t s  
s topped  feeding wi th in  2 days  and larvae wi thin  4 days  
of t r e a t m e n t .  Almos t  all the  t r ea ted  larvae and half  as 
m a n y  adul t s  were fairly act ive on the  warm rabb i t  skin, 
p robing  cons t an t ly  wi th  the  proboscis.  However ,  the  
a m o u n t  of blood inges ted  was always s ignif icant ly  less 
t h a n  the  controls :  the  t r ea t ed : l a rvae  which  actual ly  fed, 
ingested only abou t  0.02 to 0.05 g of blood while the  
a m o u n t  was negligible in the  adul ts  (Figure B). Similar 
resul ts  were ob ta ined  when  a group of 35 larvae were 
allowed to re-feed on rabbi t ,  6, 12 or 18 days  af ter  the  

s t4. A. SCHNEIDERMAN, Bull. Soc. Entom. Suisse dd, 141 (1971}. 

Table l[. Effect of ecdysterone (2 [zg/larva) and feeding on the survival and moulting of 3-week-old male diapausing 5th instar larvae of R. 
prolixus 

Time of feeding 2r (%) Lt50 treated Adults obtained (%) 

Treated Control Treated Control 

6 h after hormone administration 
12 h after hormone administration 

1 day after hormone administration 
6 days after hormone administration 

12 days after hornlone adnfinistration 
1 day before hormone administration 
3 days before hormone administration 
6 days before hormone administration 

35 10 40 0 90 
30 12 60 0 88 
35 8. 60 0 92 
80 15 18 0 85 

100 8 17 0 92 
30 20 -- 70 80 
25 16 -- 75 82 
20 15 -- 80 85 

30 larvae/experiment. Lts0 , time required for 50% mortality. Data were recorded for 9 weeks of experimental period. 
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f i rs t  blood meal. The inhibi t ion of feeding in the  t r ea t ed  
larvae suggests  tha t ,  r a the r  t h a n  the  a m o u n t  of nu t r i en t s  
inges ted  by  the  bug, the  level of ho rmona l ly  in i t ia ted  
biochemical  act ivi t ies  which  are usually associated wi th  

A) 

Control 
. . . .  Treated 

50 ~x "~", Larva,, 
�9 -- ~N %% 

'a "V 
xx x Adult " ' ~ ' " .  

0 

0.8 B) Adult 
+ 

- - C o n t r o l  
- - -  Treated 

P~ 0.4 

~' Larva 

7;o ,'t--- - - * - -  - - . -  

2 4 6 8 10 12 days 

Effect of eedysterone (2 ~zg/insect) on the feeding act iv i ty  of the 
3-week-old diapausing 5th instar larvae (circles) and male adults 
(square) of R. prolixus, at various times after the treatment. A) Per- 
cent inhibition of feeding (~ SE) in the treated individuals. B) The 
amount of blood ingested (ill g ~_ SE) by those individuals which 
showed feeding activity. 

pos t -d iapause  deve lopmen t  and apolysis  regulate  the  
feeding ac t iv i ty  in R. prolixus. In  nature ,  of course, the  
ra te  of p roduc t ion  of hormone  and  the  ini t ia t ion of de- 
ve lopmen t  processes are synchronized  wi th  the  ingest ion 
of sufficient  a m o u n t  of blood meal  and s t r e tch ing  of ab- 
domina l  receptors .  

The precise role of ecdys te rone  in causing mor ta l i ty  
and  inhibi t ion of feeding ac t iv i ty  canno t  be expla ined 
sat isfactor i ly  by  the  p resen t  data .  The ap p a ren t  l e thargy  
and exhaus t ion  in the  t r ea t ed  larvae indica ted  the  in- 
abi l i ty  of the  d iapaus ing  individuals  wi th  l imited nu t r i en t  
reserves to sus ta in  various endergonie  b iosyn the t ic  ac- 
t ivi t ies  which  are usual ly in i t ia ted  by  ecdysone.  For  in- 
s tance,  ecdysone s t imula tes  R N A  and pro te in  synthes is  
in the  fat  body  and  epidermal  cells, leading to moul t ing  
in the  bugs ". Indeed ,  the  19-week-old larvae, which were 
in a s ta te  of s t a rva t ion  and conta ined  only minute  re- 
serves of glycogen, lipids and pro te in  ],2 succumbed to  
ho rmona l  t r e a t m e n t  much  earlier t h a n  the  3-week larvae. 
The mor ta l i ty  in the  larvae m a y  thus  be a t t r i bu t ed  to the  
probable  physiological  d e r a n g e m e n t  c rea ted  by  the  
hormone .  

The adul t  mor t a l i t y  was p ro b ab l y  due to the  opposing 
act ions of exogenous ecdysone and endogenous  juvenile  
hormone ;  s imul taneous  admin i s t r a t ion  of the  two hor-  
mones  was fa ta l  to  Tenebrio molitorL Juveni le  hormone  
regulates  ovar ian deve lopmen t  in the  female R. prolixus s; 
presumab ly  the  males  also conta in  the  hormone.  

7 R. SOCHA and F. SEIINAL, J. Insect Physiol. 19, 1449 (1973). 
s j .  p. VANOERBERG, Biol. Bull. 725, 576 (1973). 

On the Mineralocort ico id  and Hypertenso~enic  Propert ies  of 16 f l -Hydroxy-Dehydroep iandros terone  1 

C. GOMEZ-SANCHEZ, O. B. HOLLAND, C. E. }{ALL and S. AYACHI 

Department o/Internal  Medicine, University o/ Texas Health Science Center at Dallas, Dallas (Texas 75235, USA)," and 
Department o/ Physiology and Biophysics, University o~ Texas Medical Branch, Galveston (Texas 77550, USA),  
9 February 1976. 

Summary. Dosages of e i ther  1 or 2 mg dai ly of 16f l -hydroxy-dehydroepiandros te rone ,  given to mononephrec tomized ,  
sal t - loaded female rats,  had  no de tec tab le  effect  upon saline consumpt ion ,  blood pressure,  kall ikrein excre t ion  or hea r t  
and k idney  weight .  I t s  alleged minera locor t icoid  proper t ies ,  as judged by  these  criteria,  were no t  demonst rab le .  

A recent  article synopsiz ing evidence t h a t  low renin 
essent ial  hyper t ens ion  is caused by  a minera locor t icoid  
(mc) hormone ,  r epor ted  and ident i f ied a possible culpri t  2. 
The C]9 steroid,  16/3-hydroxy-dehydroepiandros terone  
(16fl-OH-DHEA),  p rov ided  the  p r e p o n d e r a n t  biologic 
mc ac t iv i ty  in urine of pa t i en t s  wi th  the  disorder,  in 
marked  con t r a s t  to the  urine of normotens ives ,  or normal  
renin  essent ial  hyper tens ives ,  where  the  biologic mc 
po t ency  was due to the  aggregate  act ivi t ies  of a ldosterone,  
DOC, cort isol  and cor t icosterone.  16/%OH-DHEA was  
found to have  1/40th the  sod ium-re ta in ing  p o t e n c y  of 
a ldos terone  in adrena lec tomized  rats.  W i t h  an mc ac- 
t i v i t y  of t h a t  order,  the  quant i t i es  of 16f l -OH-DHEA 
presen t  in urine migh t  well account  for hyper t ens ive  
disease. 

All of the  C21 mc 's  capable of causing hyper tens ion  in 
man  do so in mononephrec tomized ,  sa l t - loaded r a t s - - i n -  
c luding a ldos terone  3, 4, deoxyeor t i cos te rone  ~, 8, 18-hydro- 
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