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F igu re  2 shows  a h i g h l y  s ign i f i can t  s a l i v a r y - g l a n d  
e n l a r g e m e n t  d u r i n g  7-8  d a y s  of t he  a n i m a l s  t r e a t e d  w i t h  
t h e  capsu le  c o n t a i n i n g  t h e  8 -mg-so lu t ion .  
T he  s a l i v a r y - g l a n d  we igh t s  of t he  r a t s  t r e a t e d  w i t h  a 
capsu le  c o n t a i n i n g  2 m g  I S were n o t  d i s t i n g u i s h a b l e  f rom 
the  controls .  Neve r the l e s s ,  m o d e r a t e  ce l l - en l a rgemen t  a n d  
mi tos i s  could  be seen in t he  g l ands  of t he se  an ima l s ,  while  
s u b s t a n t i a l  ce l l -prol i fera t ion a n d  mi to t i c  a c t i v i t y  d u r i n g  
6 d a y s  occur red  in t he  a n i m a l s  t r e a t e d  w i t h  t he  8-mg-  
so lu t ion .  

Discussion. Th e  m e t h o d  of g iv ing da i ly  in jec t ions  of c a t e -  
c h o l a m i n e s  h a s  t h e  d i s a d v a n t a g e  t h a t  s ingle doses  are 
ca tabo l ized  b y  t h e  a n i m a l  w i t h i n  a few h o u r s  (the half- l ife 
of c a t e c h o l a m i n e s  in p l a s m a  e s t i m a t e d  e.g. b y  Cohen  4 
be ing  1-2 m i n  ; L a b h a r t  5 descr ibed  it  to  be a p p r o x i m a t e l y  
10 min)  while  a low b u t  c o n s t a n t  IS- level  can  be m a i n -  
t a i n e d  for so m e  d a y s  b y  our  m e t h o d  of appl ica t ion .  

Therefore ,  if g ive n  b y  single da i ly  in jec t ions ,  a 10fold 
dose  6 seems  to be needed  to  cause  t he  s a m e  effect  on 
s a l i v a r y - g l a n d  e n l a r g e m e n t  as s h o w n  in f igure  1. 
A l t h o u g h  t he  app l i ca t i on  of the  capsu le  c o n t a i n i n g  2 m g  
of IS  h a s  c o m p a r a t i v e l y  sma l l  visible effect  on our  
t a rge t -ob jec t ,  r a t h e r  s t r i k ing  c h a n g e s  could be seen con-  
ce rn ing  m y o c a r d i a l  h i s to logy  a n d  some  me tabo l i c  pa r a -  
m e t e r s  as  will be s h o w n  in a fol lowing c o m m u n i c a t i o n .  
These  fac t s  lead us  to t he  op in ion  t h a t  the  IS- leve l  
c a us ing  s a l i v a r y - g l a n d  e n l a r g e m e n t  can  be m u c h  lower 
t h a n  h i t h e r t o  supposed ,  if it  is on ly  ke p t  up  for some  
t ime .  
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Summary. Gibberell ic  acid s t i m u l a t e s  t he  g r o w t h  of t he  c o m b  in t he  ma le  chicks ,  b u t  is inef fec t ive  ill females .  E s t r o g e n  
p r e v e n t s  g ibbere l l in - induced  s t i m u l a t i o n .  

Gibberel l ins ,  p o t e n t  p l a n t  h o r m o n e s ,  are k n o w n  to  be 
r e l a t i ve ly  h a r m l e s s  for a n i m a l s  1. The re  ex is t s  ev idence  
t h a t  g ibbere l l ins  m i g h t  be biological ly  ac t ive  in a n i m a l  
o rgan i sm s .  Y o u n g  a n i m a l s  s eem to t h r i ve  on the  add i t i on  
of g ibbere l l ins  to  the i r  diet .  Gibberel l ic  acid (GAs) in-  
c reased  t h e  g r o w t h  of t adpo l e s  2 as well  as t h e  m e t a -  
m o r p h o s i s  of locus t s  a. Chicks  4 and  pigs  5 grew b e t t e r  on 
fodder  c o n t a i n i n g  GA 3 a n d  i m p r o v e d  the i r  u t i l i za t ion  of 
feed for a more  eff ic ient  we igh t  gain.  W h e n  ma le  mice  
a n d  r a t s  were in jec ted  da i ly  w i th  GA s s h o r t l y  a f te r  
wean ing ,  the i r  we igh t  ga in  was  c o n s i s t e n t l y  h ighe r  t h a n  
t h a t  of con t ro l  a n i m a l s  6. The  t h y r o i d  a n d  ad rena l  g l a nds  
were especia l ly  well deve loped  and  t he  u r i n a r y  gon-  
a d o t r o p i n  exc re t ion  increased  b y  50%. An  earl ier  s t u d y  7 
descr ibed  e x p e r i m e n t s  w i t h  w h e a t  ge rm  oil in wh ic h  the  
p l a n t  m a t e r i a l  possessed  es t rogenic ,  and rogen ic  a n d  
g o n a d o t r o p h i c  a c t i v i t y  as a s sessed  b y  a ser ies  of biological  
t es t s .  Th e  ke ton ic  f r ac t ion  of w h e a t  g e r m  oil was  speci-  
f ical ly ind ica ted  as  biological ly  act ive .  I t  increased  t he  
ch ick  c o m b  we igh t  a n d  t he  s emina l  vesicle we igh t  in 
c a s t r a t e d  ra ts .  I n  o the r  e x p e r i m e n t s  w i t h  c a s t r a t e d  ra t s8  
GA s p a r t i a l l y  r e s to red  t he  we igh t  of t he  p r o s t a t e  a n d  was  
p a r t i c u l a r l y  effect ive  in r e s to r ing  the  size of t he  l eva to r  

an i  muscle .  W e  r epor t  here  t h a t  GA 3 is also effect ive in 
t he  ch ick  c o m b  g r o w t h  t e s t  w h i c h  is wide ly  used  for 
a s s e s s m e n t  of and rogen ic  ac t iv i ty .  
W h i t e  l eghorns  were d iv ided  in to  g roups  of 25 b i rds  a n d  
in jec ted  s.c. e v e r y  3 d a y s  w i th  0.2 ml  of d i f fe rent  con-  
c e n t r a t i o n s  of GA a a n d / o r  es t rad io l  (E2) s t a r t i n g  3 d a y s  
a f te r  h a t c h i n g  a n d  end ing  on t he  3 5 th  day .  T h e  c o m p o u n d s  
were d isso lved  in 1 : 1 g lycerol -sa l ine  (0.9%) m i x t u r e  w i t h  
t he  add i t i on  of 0.5 % N a H C O  a. To t a l  dose f rom 10 in jec t ions  
a m o u n t e d  to 20 rag, 2 m g  a nd  0.2 m g  GA a alone, or in 
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Chick comb weight after gibberellin (GA3) and estradiol (Ee) treatments 

Males Females 
Treatment s No. of birds Comb weight (mg) b No. of birds Comb weight (mg) b 

Control 13 1026 j_ 468 12 157 4- 26 
0.2 mg GA 3 10 1507 4- 1237 15 152 • 21 
2 mg GA a 13 1927 4- 860 a 11 158 4- 40 
20 mg GA 3 16 1393 d- 352 ~ 9 177 4- 49 
0.2 mg E 2 11 523 4- 289 a 14 162 • 81 
0.2 mg GA a + 0.2 mg E 2 11 486 4- 307 a 14 153 4- 40 
2 mg GA 3 + 0.2 mg E z 14 407 i 357 a 11 160 4- 26 
20 mg GA 3 + 0.2 mg E~ 11 531 4- 446 c 13 146 • 30 

~Total dose of GA 3 and E 2 listed, bAverage comb weight 4- SD. The difference between control group and treatment is significant to cp < 
0.05, or to ap ~ 0.01 by t-test for unequal sample sizes. 
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combina t ion  wi th  0.2 mg E 2. Body  weights  were recorded 
every  week. At  the  end of the  expe r imen t s  the  b i rds  
were killed, the i r  sex was de te rmined ,  and  the i r  combs  
were excised and  weighed.  
There  were no s ignif icant  differences in the  b o d y  weight  
be tween  the  t r ea t ed  and  control  groups  in our exper iment .  
However ,  GA 3 increased the  comb  weight  in male chicks, 
w i th  2 mg GAs being the  mos t  effect ive t r e a t m e n t  (table). 
Es t rogen  inh ib i ted  comb g rowth  in males  and was equal ly  
effect ive  when  in jec ted  toge the r  w i th  d i f ferent  concent ra-  
t ions  of GA 3. Female  chick combs  did no t  show any  effects  
of the  GA 3 or es t rogen in jec t ions  a l t hough  androgens  
no rma l ly  increase b o t h  the  male  and  female chick comb  
weigh ts  9. 
Our e x p e r i m e n t  conf i rmed the  weak  androgenic  proper t ies  
of GA 3 which  seems effect ive in s t imula t ing  the  g rowth  
of the  comb in the  male  chicks and  the  sex accessory 
organs  in male ra t s  (prosta te  8, seminal  vesicle T). The 
anabol ic  ac t iv i ty  of GA 3, as no ted  in t he  e n h a n c e m e n t  of 
b o d y  g rowth  ~,4-a and the  leva tor  ani muscle s is also 
r emin i scen t  of androgen  act ion.  
However ,  GA a is even more  effect ive in s t imula t ing  the  
g rowth  of the  female r ep roduc t ive  organs.  I t  w a s  found 
to increase the  u terus  weigh t  in i m m a t u r e  ~~ and  ovari-  
e c t o m i z e d l l  ra t s  and  mice. GA~ a p p a r e n t l y  acts syner-  

gist ical ly wi th  es t rogen 1~ In  the  t r auma t i zed  u terus  of 
immatu re ,  es t rone  p r imed  rats,  GA a caused a weigh t  
increase of t he  s t imu la t ed  horn  in a progesterone- l ike  
response  10. Female  sex organs  are known  to  be s t imula ted  
by  androgen  t r e a t m e n t s  ~ Ovar iec tomized  rats,  a f ter  
es t rogen pr iming,  produce  s ignif icant  p roges ta t iona l  
changes  in the  u te rus  wi th in  2 weeks of dai ly  t e s tos te rone  
admin is t ra t ion .  Proges te rone  itself has  weak androgenic  
proper t ies ,  be ing able to res tore  par t i a l ly  the  p ros t a t e  
weight  in ca s t r a t ed  male ra t s  12. 
In  summary ,  gibberell ic acid a p p a r e n t l y  possesses some 
androgenic  p roper t i e s  and  i ts  ac t ion in an imal  o rgan isms  
resembles  t h a t  of proges terone .  F u r t h e r  s tudies  are 
necessary  to e lucidate  the  mode  of ac t ion  of GA s and  
i ts  possible in te rac t ion  wi th  o the r  ho rmones  in male and  
female organisms a t  d i f fe rent  s tages of deve lopment .  
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Summary. The biological insect icide Thuric ide  | is p roduced  f rom B. thuringiensis, Berliner,  var .  kurstaki (serotype 
3a, 3b), a bacter ia l  s t ra in  which  does no t  synthes ize  exotoxin .  Thus,  our p r o d u c t  is devoid  of any  C-mitot ic  or mutagen ic  
p o t e n t i a l i t y  such as is to  be found in exotoxin .  

Some m o n t h s  ago in th is  journal ,  in a pape r  en t i t l ed  
'The  E x o t o x i n  of Bacillus thuringiensis: a New C-Mitotic 
A g e n t  '1, some s t a t e m e n t s  were made  in re la t ion to t he  mi- 
crobial  insect icide Thuric ide  | a p r o d u c t  f rom Sandoz  Ltd,  
which  are incorrec t  and  misleading.  In  the  s u m m a r y  is said : 
'... an  exo tox in  f rom Bacillus thuringiensis, a c o n s t i t u e n t  of 
the  microbia l  insect icide thur ic ide  (sic) has  been f o u n d . . . '  
and  fu r the r  in the  t e x t  ' . . . t h e r e  seems to be a need  for 
cau t ion  in the  ex tens ive  use of commerc ia l  p repa ra t ions  of 
B. thuringiensis as a microbia l  insect icide on cro p p lan ts . '  
F i r s t  of all, the  au thors  o m i t t e d  to men t i on  the  s t ra in  of 
Bacillus thuringiensis (B.t.) t h e y  used to p roduce  the  
exotoxin .  This  is a ve ry  i m p o r t a n t  po in t  in view of the  
fac t  t h a t  there  are, among  the  numerous  sero types  of B.t .  2 
some which  syn thes ize  exo tox in  (e.g. se ro type  1), and 
some which  do no t  (e.g. se ro type  3a, 3b) 3. As a m a t t e r  of 
fact ,  Sha rm a  et  al. s t a t ed  t h a t  exo tox in  was ob ta ined  ac- 
cording to  the  m e t h o d  of K i m  and  H u a n g  4, who used a 
cul ture  of B. thuringiensis var  thuringiensis belonging to  
se ro type  1. 

The biological insect icide Thuric ide  | however ,  is pro-  
duced  f rom B.t. Berliner,  var.  kur~taki (serotype 3a; 3b), 
a bac te r ia l  s t ra in  which  does no t  possess the  capabi l i ty  to  
syn thes ize  the  t h e r m o s t a b l e  fl-exotoxin, also called 
Thur ing iens in  A 8. In  th is  place, i t  seems necessary  to  keep 
in m i n d  t h a t  t he  act ive  pr inciple  of Thur ic ide  | is no t  
exotoxin ,  bu t  a crystal l ine,  h igh-molecular  weigh t  pro-  
tein,  called d-endotoxin ,  which  is associa ted  w i t h  t he  B.t .  
spores.  Thus,  th is  p r o d u c t  is unl ikely  to  be able to  possess  

C-mito t ic  or mutagen ic  po ten t i a l i ty ,  which  is re la ted 
to  exotoxin .  
Fu r the rmore ,  t he  au thors  used the  t e r m  ' thur ic ide '  as a 
co mmo n  name.  Thur ic ide  | however ,  is a regis tered t r ade  
mark,  • p r o p e r t y  of the  f i rm Sandoz Ltd. ,  Basle (Swit-  
zerland),  and  reserved  for the  specific range of p roduc t s  
based  on Bacillus thuringiensis, Berliner,  var.  kurstaki 
(serotype 3a, 3b). Therefore,  the  origin of the  p ro d u c t  or 
the  B.t .  s t ra in  used should be specified in any  fu ture  
pub l ica t ion  deal ing wi th  these  subjects .  
I t  should also be men t ioned  t h a t  the  sa fe ty  of Thuri-  
cide | p roduc t s  for ve r t eb ra t e s  ( including man) has been  
cons i s ten t ly  d e m o n s t r a t e d  by  ex tens ive  tox ic i ty  and  
pa thogen ic i ty  s tudies  5, s which  led to the i r  full exempt ion  
f rom residue to le rance  for use on food and  forage crops  
b y  the  FDA,  now the  E P A .  As reques ted  by  th is  au thor i ty ,  
each b a t c h  of Thur ic ide  | is, a p a r t  f rom the  o the r  usual  
qua l i ty  cont ro l  procedure ,  rou t ine ly  checked for exot0xin  
as well as for i ts  pa thogen ic i ty  to mammals .  On the  basis  
of the  favourable  Outcome of all these  studies,  Thuricide|  
p roduc t s  have  been  successful ly regis tered also in var ious  
o the r  countr ies  in r e c e n t  years.  
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