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No m o r t a l i t y  or s ign i f ican t  we igh t  loss occur red  in a n y  
an imal s  du r ing  t he  expe r imen t .  The  effects of asbes tos  on 
D N A  syn thes i s  in var ious  o rgans  are s u m m a r i z e d  in t he  
Tab le ;  each  va lue  r ep resen t s  t h e  m e a n  =k SE of 3 re- 
p l ica te  analyses .  The  d a t a  p re sen ted  for all organs,  ex- 
cept  the  pancreas ,  are based  on on ly  2 specified segments ,  
as these  were r e p r e s e n t a t i v e  of values  in  o the r  s egmen t s  
of t he  same o rgan ;  for  t h e  pancreas ,  d a t a  on each  indi-  
v idua l  s egmen t  and  the i r  compos i t e  m e a n s  are  also pre-  
sented.  

Levets  of t h y m i d i n e  inco rpora t ion  in all  o rgans  were 
re la t ive ly  low, in c o n t r a s t  to  p rev ious  s tudies  in  roden t s  
fl~ wh ich  c o m p a r a b l e  doses of t r i t i a t e d  t h y m i d i n e  were 
used (Table23,~4). As can  be  seen f rom t he  s t a n d a r d  
errors,  va r i ab i l i t y  in t h y m i d i n e  i nco rpo ra t i on  be tween  
an ima l s  in t he  same t e s t  or con t ro l  g roup  was r e l a t ive ly  
high.  In  general ,  i nco rpo ra t i on  was s imi lar  in all o rgan  
segmen t s  of con t ro l  and  t e s t  an ima l s  (Table).  A m a r k e d  
increase,  a p p r o x i m a t e l y  twice  con t ro l  values,  in t h y m i d i n e  
inco rpo ra t ion  was cons i s t en t ly  found  in all segments ,  head ,  
body,  and  tail ,  of t he  panc reas  9 days  fol lowing admin i s -  
t r a t i o n  of asbestos.  I n c o r p o r a t i o n  in t he  panc reas  a t  
o the r  in te rva ls ,  and  a t  all  i n t e rva l s  in all o t h e r  s egmen t s  
o f  all o t h e r  o rgans  was c o m p a r a b l e  to  con t ro l  values.  
H i s topa tho log ica l  e x a m i n a t i o n  of t he  panc reas  a n d  o the r  
o rgans  assayed  for t h y m i d i n e  incorpora t ion ,  fai led to  
revea l  a n y  differences b e t w e e n  t e s t  a n d  con t ro l  an imals .  

Whi l e  t he  re la t ive ly  smal l  n u m b e r s  of an ima l s  used in 
these  p r e l i m i n a r y  s tudies  l imi ts  fo rma l  s t a t i s t i ca l  ana l -  
ysis of t he  da ta ,  t he  m a r k e d  increase  in D N A  synthes is ,  
wh ich  was cons i s t en t  in all  s egmen t s  of t he  pancreas ,  9 
days  fol lowing asbes tos  a d m i n i s t r a t i o n  is of p a r t i c u l a r  
in teres t .  These  f indings  are in c o n t r a s t  w i t h  d a t a  f rom the  

ra t ,  in  which  asbes tos  i nduced  e leva ted  t h y m i d i n e  incorpo-  
r a t i o n  in D N A  of the  s tomach ,  d u o d e n u m ,  a n d  j ej u n u m ,  b u t  
no t  in D N A  of t he  colon  or panc rea s  over  a 3-day per iod  
fol lowing a d m i n i s t r a t i o n  of chryso t i l e  in a dose r ange  of 
5 to  100 mg/kg23; t r a n s i e n t  increases  in D N A  syn thes i s  
were n o t e d  a t  o t h e r  i n t e rva l s  in t he  GI  t r a c t  of t he  r a t  
fol lowing 100 m g / k g  dosage 2~. 

The  smal l  n u m b e r  of p r i m a t e s  t e s t ed  over  res t r i c ted  
in t e rva l s  fol lowing oral  a d m i n i s t r a t i o n  of asbes tos  l imi ts  
genera l i za t ion  f rom these  p r e l i m i n a r y  f indings .  Whi l e  t he  
ev idence  of increased  D N A  syn thes i s  in  t h e  p a n c r e a s  9 
days  fol lowing gavage  is cons i s t en t  w i t h  d a t a  on  t he  
widespread  d i s semina t ion  of asbes tos  f ibres in  va r ious  
organs  of e x p e r i m e n t a l  an ima l s  fol lowing i ts  inges t ion  15-17, 
fa i lure  to  d e m o n s t r a t e  such  effects in  t h e  GI  t r a c t  of 
p r i m a t e s  m a y  be cons i s t en t  w i t h  f indings  of r ecen t  s tud ies  
in wh ich  asbes tos  f ibres could n o t  be  ident i f ied  in t h e  
gas t r ic  mucosa  of b a b o o n s  fol lowing g a r a g e  w i t h  asbes-  
tos  2~; i t  has  been  sugges ted  t h a t  t h e  h igh  level  of gas t r ic  
mucus  in m o n k e y s  m a y  l imi t  mucosa l  p e n e t r a t i o n  of 
asbes tos  f ibres  2~. 

Inc reased  syn thes i s  of p a n c r e a t i c  D N A  in p r i m a t e s  
and  s imi lar  effects in t he  GI  t r a c t  of r a t s  a~c re l a t ive ly  
s h o r t  i n t e rva l s  fol lowing t he  inges t ion  of asbes tos  m a y  
ref lect  D N A  rep l i ca t ion  fol lowing asbes tos - induced  
c y t o t o x i c i t y  or a d i rec t  s t i m u l a t i o n  of D N A  repl ica t ion .  
F u r t h e r  s t u d y  of such  ear ly  effects  of asbes tos  o n  D N A  
syn thes i s  m a y  p rov ide  i n f o r m a t i o n  on basic  m e c h a n i s m s  
of asbes tos  carcinogenesis .  

2~ S. H. ZAIDI, Envir. Health Perspect. 9, 239 (1974). 
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Sum~nary. A procedure  to enhance  t he  sch is tosomic ida l  effect iveness  in v ivo  of a n  i so th iocyana t e  d e r i v a t i v e  and  some 
of  i ts  an t i s ch i s to soma l  p roper t i e s  are repor ted .  D e t e r m i n a t i o n s  of t he  effects  of th i s  c o m p o u n d  on t i ssue  th io l  levels 
and  on  h igh ly  sensi~cive bac te r i a l  t e s t e r  s t r a ins  h a v e  ind ica t ed  t h a t  i ts  m u t a g e n i c  p o t e n t i a l  is of a low order  a n d  t h a t  
t he  l a t t e r  is decreased  f u r t h e r  a f t e r  r educ t ion  of t he  h o s t ' s  i n t e s t i na l  bac te r i a l  flora. 

S tudies  of S T R I E B E L  2 h a v e  revea led  t h a t  4- isothio-  
c y a n a t o - 4 ' - n i t r o d i p h e n y l a m i n e  (C9333-Go/CGP4540) has  
h igh  an t i s ch i s to soma l  a c t i v i t y  w h e n  a d m i n i s t e r e d  as a 
single oral  dose to  an ima l s  e x p e r i m e n t a l l y  in fec ted  w i t h  
schis tosomes.  In  order  to  be  effective,  a h igh  oral  dose 
(200 to 300 mg/kg)  of m o d e r a t e l y  large par t ic le  sizes 
(average d i a m e t e r :  30 ixm )of th i s  c o m p o u n d  was required .  
The  effect iveness  of th i s  i so th iocyana t e  d e r i v a t i v e  was 
g rea t ly  e n h a n c e d  w h e n  i ts  par t ic le  size was reduced  to an  
ave rage  of 0.5 a m  in d i a m e t e r  b y  bal l  mil l  t r e a t m e n t  for 
14 days  of a suspens ion  of t he  c o m p o u n d  in 1% Cremo- 
p h o r  E L  ( h A  SF) and  25 % glycerol.  W h e n  th i s  fo rmu la t i on  
( subsequen t ly  referred to  as ' f o r m u l a t ed '  compound)  was 
a d m i n i s t e r e d  to mice in fec ted  w i t h  Schistosoma mansoni, 
paras i to logica l  cures  in 23% of t h e  mice were obse rved  
w i t h  a single dose as tow as 5 mg /kg ;  when  th i s  dose was 
doubled ,  95% of t he  mice  were free of worms  (Table).  On 
t he  basis  of th i s  s teep  dose response,  t he re  were on ly  
s l ight  v a r i a t i o n s  in t he  suscep t ib i l i ty  of  t he  en t i re  w o r m  

p o p u l a t i o n  to t he  an t i s ch i s t o soma l  effects of t h i s  com- 
pound .  The re  were few, if any,  dif ferences  in  t he  suscept i -  
b i l i t y  of 4 geographic  s t r a ins  of S. mansoni (3 s t r a ins  f rom 
P u e r t o  Rico, 2 s t r a in s  f rom Liber ia ,  a n d  1 s t r a in  each  f rom 
Braz i l  a n d  St. Lucia) ;  f u r t he rmore ,  a s t r a i n  r e s i s t a n t  to  
a n o t h e r  a n t i s c h i s t o s o m a l  c o m p o u n d ,  h y c a n t h o n e a , ~  
p r o v e d  suscept ib le  to  t h e  i s o t h i o c y a n a t e  de r iva t ive .  I n  
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(under contract No. N01-AI-42504, NIH). 
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Effect of a single oral dose of formulated 4-isothiocyanato-4'-nitrodiphenylamine in mice infected with mature S. mansoni and S. japonicum 

Schistosome species Single oral dose Number of mice Reduction in Nfiee with 
(mg/kg) nmnber of worms parasitological cures 

(%) (%) 

S. mansoni 

S. japonicum 

2.5 24 52 0 
5 82 80 23 
7 216 92 84 

10 196 99 95 
20 141 100 100 

5 22 (Philippine strain) 100 100 
15 (Japanese strain) 87 67 
14 (Chinese strain) 91 75 

10 20 (Philippine strain) 100 100 
12 (Japanese strain) 100 100 
36 (Chinese strain) 100 100 

20 15 (Philippine strain) 100 100 
22 (Japanese strain) 100 100 
18 (Chinese strain) 100 100 

Percentage of mice in which not a single live worm was recovered, 

v iew of the  notor ious  differences in drug  suscept ibi l i t ies  
of var ious  s t ra ins  of schis tosomes,  the i r  un i form response  
to  th is  drug  fo rmula t ion  is no tewor thy .  E x p e r i m e n t s  
wi th  hams t e r s  infected wi th  S. mansoni revealed t h a t  th is  
drug fo rmula t ion  is equal ly  effect ive in the  l a t t e r  hos t  
species. 

Ano the r  unusual  fea ture  is p rov ided  by  the  observa t ion  
tha t ,  in con t r a s t  to  any  o the r  known  an t i sch i s tosomal  
compound ,  3 geographic  s t ra ins  of Schistosoma ~aponicum 
were a t  least  as, if no t  more,  suscept ible  t h a n  S. mansoni 
to  th is  com pound  (Table). 

The suscept ib i l i ty  in vivo of S. mansoni to  th is  formu-  
la t ion of the  i so th iocyana te  der iva t ive  var ied in re la t ion 
to t he  age of t he  parasi te .  There  was no difference when  
the  age of t he  infect ion was 55 days  or older;  however ,  
1.5 to  3 t imes  h igher  doses of the  fo rmula ted  c o m p o u n d  
were requi red  to  p roduce  paras i tological  cures in infec- 
t ions  whose age var ied  be tween  22 and 51 days.  W o r m s  
18 days  or younger  were even less susceptible.  On the  
o the r  hand ,  larger doses admin i s t e red  e i ther  oral ly or 
pa ren te ra l ly  p roved  to have  p rophy lac t i c  ac t iv i ty ,  i.e,, 
t h e y  p r even t ed  the  d e v e l o p m e n t  of adul t  worms  following 
exposure  (by tai l  immersion)  of the  mouse  hos t  to  100 
cercariae of S. mansoni. 

With in  one to  several  hours  af ter  t he  oral admin i s t ra -  
t ion  of a cura t ive  dose of fo rmula ted  CGP4540, there  was 
a comple te  sh i f t  of S. mansoni f rom the  mesenter ic  veins 
to  t he  l iver sinuses. This  hepa t ic  shif t  was associa ted wi th  
a reduc t ion  of muscular  ac t iv i ty ,  especial ly in t he  ace tab-  
ulum, and wi th  a decreased l eng th  of t he  worms 5. Whi le  
all t he  worms  ini t ia l ly sh i f ted  to  the  liver, m a n y  of those  
surviving a 2- to  3-week p o s t t r e a t m e n t  per iod r e tu rned  
to  t he  mesente r ic  veins,  b u t  were  e l imina ted  even tua l ly  
af ter  an addi t iona l  20 to 30 days.  A p p a r e n t l y  a t  least  two  
mechan i sms  are involved in the  effect  of th is  isothio-  
cyana t e  der ivat ive ,  one resul t ing in an a lmos t  immed ia t e  
hepa t i c  shift ,  and  ano the r  leading to t he  even tua l  de- 
s t ruc t ion  of the  worms.  This is ind ica ted  also because some 
marked  biochemical  changes,  such as glycogen loss and  
p ronounced  reduc t ions  in the  act ivi t ies  of glycogen 
phosphory lase  phospha t a se  6 and  of a specific globinase7 
were observed  only  af ter  the  hepa t ic  shif t  had  occurred8. 

Ano the r  m e t h o d  to  reduce the  average  par t ic le  size to 
app rox ima te ly  0.5 /~m consis ted  of mill ing the  isothio-  

cyana te  der iva t ive  wi th  crystal l ine sucrose in l ight  minera l  
oil for 6 to 8 h 8. This yie lded a p roduc t  whose  schistoso- 
micidal  effect iveness  approached  t h a t  ob ta ined  by  ball  
milling in Cremophor  E L  and glycerol. 

Studies  of the  mutagen ic  and carcinogenic po t en t i a l  of 
the  co mp o u n d  have  been in i t ia ted .  Admin i s t r a t ion  of 
carcinogenic azo dyes  to mice and  ra ts  resul ts  in an in- 
crease in acid soluble t issue fhiols, while noncarc inogenic  
analogs of these  compounds  fail to  have  th is  effect  9-n,  
which  has  been  ascribed to an in te rac t ion  of the  electro-  
phil ic carcinogens wi th  nucleophil ic  thiols  and  to  t he  
resul t ing removal  of a feedback  mechan i sm,  br inging 
abou t  an overp roduc t ion  of su l fhydry l  compounds~L As 
in t he  case of azo dyes, admin i s t r a t ion  of n i t roa romat i c  
carcinogens,  such as n i t rofurans ,  ni t rothiazoles ,  and  
n i t ropheny l  der ivat ives ,  was followed b y  an e levat ion of 
mouse  t issue thiol  levels. By  cont ras t ,  these  levels re- 
ma ined  unchanged  af ter  the  admin i s t r a t i on  of h igh  doses 
(200 to  300 mg/kg) of the  fo rmula ted  i so th iocyana te  
der ivat ive.  

The an t i sch is tosomal  i so th iocyana te  failed to  exhib i t  
any  de tec tab le  mutagen ic  ac t iv i ty  when  t e s t ed  in the  
absence or in the  presence  of l iver microsome prepara t ions  
w i th  2 h igh ly  sensi t ive h i s -  Salmonella t es te r  s t rains,  
TA-98 and  TA-100, recen t ly  developed by  Ames  et  al. TM ~a. 
This is of considerable  in te res t  because 2 p resen t ly  widely  

3 S. H. ROGERS and E. BUlgDINO, Science 172, 1057 (1971), 
4 W. B. JANSMA, P. B. H~JLBERT and E. BUEDING, Fedn. Proc. 33, 

556 (1972). 
5 T. K. TOMOSKY and E. BUEDI•G, unpublished observations. 
6 E. B~EmNG and J. FISHER, Molec. Pharmac. 6, 532 (1970). 
7 A. R. TIM~S and E. BUEDING, Br. J. Pharmac. Chemother. 7,4, 

68 (1959). 
8 j.  T. HAWKINS, J. FISHER, S. A. ORRELL and E. BUEmNO, un- 

published observations. 
9 S. FIOLA and G. KASIXSKY, Neoplasm 10, !59 (1963). 

10 j .  DIJKSTRA and W. J. PEPLER, Br. J. Cancer 18, 618 (1964). 
11 W. J. P. NEISH, H. M. DAVIES and P. M. REEVES, Biochem. Phar- 

mac. 13, 1291 (1964). 
12 j .  HARRINOTON, Adv. Cancer Res. 8, 247 (1967). 
lZ B. N. AMES, W. E. DURSTON, E. YAMASAKI and F. D. LEE, Proc. 

natn. Acad, Sci., USA 70, 2281 (1973). 
14 j.  )/[CCANN, N. E. SPINGARN, J. KOBORI and B, N. AMES, Proc. 

natn. Acad. Sci. USA 72, 979 (1975). 
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used an t i s ch i s to soma l  drugs,  n i r idazole  and  h y c a n t h o n e ,  
are m u t a g e n s  ~-~7 and,  as found  recent ly ,  are also carcino-  
genic in mice~S,~. F u r t h e r m o r e ,  an  an t i s ch i s t o s om a l  ni-  
t r o f u r a n  ( fu rapromid ium,  F-30066),  widely  used in China  
for t he  t r e a t m e n t  of p a t i e n t s  infected w i t h  S. ]aponicum ~o, 
has  a m u t a g e n i c  p o t e n c y  of t he  same order  of m a g n i t u d e  
as n i r idazole  21. W h e n  a h o s t - m e d i a t e d  assay  sys t em was 
used, some m u t a g e n i c  effects on  Salmonella s t r a in  TA-100 
were de t ec t ab le  w h e n  these  bac t e r i a  were in jec ted  i.p. 
2 h a f te r  t he  a d m i n i s t r a t i o n  of a dose of the  f o r m u l a t e d  
c o m p o u n d  exceeding  the  cu ra t i ve  dose b y  a fac to r  of 
25 (i.e. 250 mg/kg) .  6 h t h e r e a f t e r  t he  bac t e r i a  were 
washed  ou t  f rom the  pe r i tonea l  c a v i t y  and  p l a t e d  on a 
h i s t id ine -de f ic ien t  agar.  Since t h e  n u m b e r  of m u t a n t  
colonies was more  t h a n  twice  as g rea t  as t h a t  of t he  con-  
trols,  a m u t a g e n i c  m e t a b o l i t e  m u s t  h a v e  been  p roduced  in 
t he  host .  This  was conf i rmed  b y  t he  f ind ing  t h a t ,  fol lowing 
t he  oral  a d m i n i s t r a t i o n  of t he  f o r m u l a t e d  c o m p o u n d  to 
mice, one of several  u r i n a r y  m e t abo l i t e s  was found  to be 
m u t a g e n i e  for Salmonella s t r a in  TA-100;  none  was m u t a -  
genic for s t r a in  TA-98. A v e r y  m a r k e d  decrease  in th i s  
mu tagen i c  u r i n a r y  metabo l i t e ,  and  of t he  m u t a n t  col- 
onies found  in the  h o s t - m e d i a t e d  assay, was observed  
when  the  bac te r i a l  f lora of t he  h o s t ' s  in tes t ines  was 
reduced  b y  t he  oral  adm i n i s t r a t i on  of succ iny lsu l fa th ia -  

zole (1 g /kg once da i ly  for 3 successive days),  p reced ing  t he  
a d m i n i s t r a t i o n  of f o r m u l a t e d  CGP4540.  Th i s  f ind ing  
suggests  a role of i n t e s t i na l  b a c t e r i a  in t he  f o r m a t i o n  of a 
m u t a g e n i c  c o m p o u n d  f rom CGP4540.  P r e l i m i n a r y  resul t s  
ind ica te  t h a t  r educ t ion  of t he  i n t e s t i na l  bac t e r i a l  f lora b y  
t he  a d m i n i s t r a t i o n  of succ iny lsu l fa th iazo le  or of a m i x t u r e  
of an t ib io t i c s  does no t  e l imina te  t he  an t i s ch i s to soma l  
a c t i v i t y  of the  i so th iocyana t e  de r iva t ive ,  b u t  more  s tudies  
are requ i red  to d e t e r m i n e  w h e t h e r  t he  sch is tosomic ida l  
a c t i v i t y  of th i s  c o m p o u n d  can  be  d issocia ted  comple te ly  
f rom its m e t a b o l i s m  to a m u t a g e n .  

15 M. S. LEGATOR, T. H. CONNER and M. STOECKEL, Science 188, 
1118 (1975). 

16 p. E. HARTMAN and P. J. HIJLB~R% J. Toxic. envir. Health 1,243 
(1975). 

1: j .  W. DRAGS, Science 187, 503 (1975). 
IS H. IK. URMAN, O. BULAY, D. 13. CLAYSON and P. SIIIIBIK, Cancer 

Lett. 7, 69 (1975). 
19 W. H. HAESE, D. L. S~ZlTH and E. BUEDING, J. Pharmac. exp. 

Ther. 186, 430 (1973). 
~0 C. HSUE~-CHANG, H. MING, C. HSlAO-LArr W. MAN-HuA, Chin. 

med. J. 84, 591 (1965). 
~i R. BATZlNGER, T.-M. O.~G and E. BUEDI~6, unpublished observa- 

tions. 

Effec t s  of P h y s a l a e m i n ,  a V a s o - A c t i v e  P e p t i d e  f r o m  A m p h i b i a n  S k i n ,  on  the  E x c i t a b i l i t y  of  an I d e n t i -  
f iab le  M o l l u s c a n  G i a n t  N e u r o n e  of Achatina ]ulica F@russac  
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Summary. W e  e x a m i n e d  effects of severa l  vasoac t ive  pep t ides  ( subs tance  P, physa l aemin ,  neu ro tens in ,  b r a d y k i n i n ,  
ang io tens in  etc.) on the  exc i t ab i l i t y  of mol luscan  g i an t  neurones  ident i f ied  in the  subesophagea l  gangl ia  of Achatina 
/ulica Fdrussac. Of these  pept ides ,  on ly  p h y s a l a e m i n  showed a r e m a r k a b l e  e x c i t a t o r y  effect  on  a g i a n t  t on ica l ly  au to-  
ac t ive  neurone .  

W e  a t t e m p t e d  to e luc ida te  effects of va so -ac t i ve  
pept ides ,  l i s ted in t he  Table ,  on  n e u r o n a l  exc i tab i l i ty ,  
us ing  2 s p o n t a n e o u s l y  f i r ing g i a n t  neurones  ( the TAN, 
ton ica l ly  a u t o a c t i v e  neu rone  and  t he  PON,  per iodica l ly  
osci l la t ing neurone)2 ident i f ied  in the  subesophagea lg  ang-  
lia of an  Afr ican  g i an t  snai l  (AchaXina /ulica F~russac).  
Of t he  e x a m i n e d  pept ides ,  on ly  p h y s a l a e m i n  ~, a hypo-  
t ens ive  pep t ide  e x t r a c t e d  f rom the  skin of a Sou th -  
Amer i can  a m p h i b i a n  ( Physalaemus /uscumaculatus) , 
showed a n y  effect  on  T A N  exci tab i l i ty .  All pep t ides  exa-  
mined  h a d  no effect  on P O N  exc i tab i l i ty .  

W e  i m p l a n t e d  a microe lec t rode  in to  the  cell b o d y  of t he  
ident i f ied  neurone ,  recorded  i ts  b i o p o t e n t i a l  w i t h  a pen-  
wr i t i ng  ga lvanome te r ,  a n d  coun t ed  t h e  n u m b e r  of i t s  
spike d ischarges  per  m in  w i t h  a spike counter .  W e  app l ied  
t he  pep t ides  to  be e x a m i n e d  in 2 ways  : a pep t ide  dissolved 
in t he  physiological  so lu t ion  4 was d i rec t ly  appl ied  to t he  
d issected  gangl ia  (ba th  app l i ca t ion) ;  or a mic rodrop  
(100 ~ 1 5 0  ~m diameter )  of a pep t ide  so lu t ion  was fo rmed  
a t  t he  t ip  of a m ic rop ipe t t e  c o n t a i n i n g  the  so lu t ion  b y  oil 
pressure,  and  placed j u s t  on t he  surface of t he  ident i f ied  
neu rone  (microdrop  appl ica t ion)  5. 

Vaso-active peptides examined in the present study 

No. Substance AmiI~o acid sequence 

i Substance P ~ 
2 Physalaelnin 
3 Eledoisin-related peptide 
4 Neurotensin 
5 Xenopsin 
6 Bradykinin �9 
7 Lys-Bradykinin 
8 Met-Lys-bradykinin ~ 
9 Angiotensin I 

10 Angiotensin II 
11 Hypertensin o 
12 Angiotensin III 

Arg-Pro-Lys-Pro-Gln-Gln-Phe-Phe-Gly-Leu-Met-NH 2 
Pyr-Ala-Asp-Pro-Asn-Lys-Phe-Tyr-Gly-Leu-Met-NH 2 
Lys-Phe-Ile-Gly-Leu-3/fet-NH 2 
Pyr-Le u-Tyr-Glu-Asn-Lys- Pro-Arg-Arg-Pro-Tyr-IIe-Leu 
Pyr-Gly-Lys-Arg-Pro-Trp-Ile-Leu-OH 
Arg-Pro-Pro-Oly-Phe-Ser-Pro-phe-Arg 
Lys-Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-Arg 
I~Iet-Lys-Arg-Pro-Pro-Oly-Phe-Ser-Pro-Phe-Arg 
Asp-Arg-Val-Tyr- Ile-His-Pro-Phe-His-Leu 
Asp-Arg-Val-Tyr-Ile-His-Pro-Phe 
Asn-Arg-Val-Tyr-Val-His-Pro-Phe 
Arg-VaI-Tyr-Ile-His- Pro-Phe 
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