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The drugs used were:  L-noradrenal ine  b i t a r t a r a t e  (Serva), 
phen to lamine  HC1 (Ciba-Geigy) and D,L-propano lo l  
(I.C.I.), t he  doses are expressed in the  t e r m  of the  salts. 
S tuden t  t - tes t  was used for evaluat ion.  
Results. Sham inject ions and physiological  saline had no 
signif icant  effect on colonic t empera tu re .  Propranolol  i.p. 
or phen to lamine  i.p. alone induced a fall in Tc and a t  the  
m o m e n t  of N A  inject ion Tc-s were lower than  initially.  
1 mg/kg  propranolol  blocked the  effect of 100 izg/kg NA 
i.m., whereas  the  effect  of 10 iLg N A  injected i.c.v, was 
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Fig.2. The effect of 100 ~zg/kg NA i.m. (E]), 10 ~g NA i.c.v. (al) ,  
1 mg/kg phelttolamine i.p. (m),  1 Ing/kg phentolarnine i.p. + 100 
~g/kg NA i.m. (~), 1 Ing/kg Phentolamine i.p. + 10 ~g NA i.c.v. 
( ~ ) ,  30 vg phentolamine i.c.v. ( ~ ) ,  30 [xg phentolamine i.c.v. + 
100 ~g/kg NA i.m. (~)  and 30 ~g phentolamine i.c.v. + 10 ~g NA. 
i.c.v. (D)  on colonic temperature 30, 60, 90 and 120 rain after NA. 

unaffected.  30 ~g propranolol  in jected into the  la tera l  
cerebral  vent r ic le  had no effect  on the  act ion of sys temi-  
cally adminis tered  NA and did no t  decrease the  effect of 
NA injected into the  ipsi lateral  or cont ra la tera l  cerebral  
vent r ic le  (figure 1). Prac to lo l  had  the  same effect as pro-  
pranolol.  1 mg/kg  phen to lamine  i.p. did not  a l ter  the  
effect of 100 I~g/kg N A  i.m., whereas  i t  decreased the  
effect of 10 ~g N A  i.c.v., 30 ~g phen to lamine  i.c.v, had  no 
effect  on the  act ion of sys temical ly  adminis tered  N A ,  
whereas  t he  effect  of 10 txg N A  i.c.v, was blocked com- 
p le te ly  (figure 2). Pkenoxybenzamine  and ergotamine  
ac ted  as phento lamine .  
Discussion. NA elicited a rise in Tc in the newborn  
guinea-pig, independen t ly  of the  route  of adminis t ra t ion.  
The mechan ism of act ion was, however ,  no t  identical.  
Beta-adrenerg ic  blockers i.p. blocked the  effect of sys- 
t emica l ly  adminis tered  NA, imply ing  the  effect  of N A  was 
media ted  by  per ipheral  be ta-adrenergic  receptors.  The  
effect of cent ra l ly  applied NA was, however ,  not  inhibi ted 
by  i.p. adminis tered  beta-blockers,  and beta-blockers  
in jec ted  into the  la tera l  cerebral  vent r ic le  even enhanced 
the  effect  of NA. This observa t ion  indicates  that ,  in con- 
t r as t  to sys temical ly  adminis tered  NA, the  effect of cen- 
t ra l ly  applied NA on Tc is no t  being media ted  by  beta-  
adrenergic  receptors.  
Alpha-adrenergic  receptor  blockers adminis tered  i.p. or 
i.v. failed to block the  effect of sys temical ly  adminis tered  
NA. In  contrast ,  the  effect  of NA injected into the  la tera l  
cerebral  vent r ic le  was diminished by  i.p. injected,  and 
blocked by  i.c.v, adminis tered  alpha-adrenergic  blockers, 
indicat ing t h a t  the  effect of cent ra l ly  applied NA is 
med ia ted  by  centra l  a lpha-adrenergic  receptors.  
Despi te  the  fact  t h a t  the  magn i tude  of the  response to 
NA decreased wi th  age, the  effects of bo th  alpha-  and 
beta-blockers  were no t  subjec ted  to change wi th  age up 
to the  age of 12 days. 
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Summary. The cis- and t rans- isomers  of 1, 3-dichloropropene have  been tes ted  in the  Ames  mutagen ic i ty  assay sys tem 
on Salmonel la  t y p h i m u r i u m  tes ter  s t rain TA 1535. Bo th  isomers have  been found to be mutagen ic  even wi thou t  
microsomal  ac t iva t ion .  

Some chlor inated olefines have  recent ly  been ident i f ied 
as carcinogens and/or  mutagens ,  like v iny l  chloride in ex- 
pe r imenta l  animals  x-s and man  4, v inyl idene  chloride and 
2-chlorobutadiene in in v i t ro  mutagen ic i ty  testingS, 6, 
t r ich loroe thylene  in in t ac t  an imal  carc inogenic i ty  tes t ing 7 
and in in v i t ro  mutagen ic i ty  tes t  8. The  hypothes is  has 
been p romoted  t h a t  all these compounds  are ac t iva ted  in 
m a m m a l i a n  metabo l i sm to electrophil ic  epoxides which 
m a y  easily react ,  b y  alkylat ion,  wi th  essential  cellular 
macromolecules  9, x0. A similar  mechan ism was suspected 
to preva i l  wi th  1,3-dichloropropene (1,3-DCP), a com- 
pound  used as soil nemat ic ide  in agr icul ture  n. To t e s t  
this  hypothesiS,  we used the  Ames  mutagen ic i ty  assay 
sys tem x2. 
The  technical  p roduc t  of 1,3-DCP usual ly  consists of a 
mix tu re  of the  cis- and t rans- isomers  wi th  a small  a m o u n t  
of 3.3-dichloropropene as an impur i ty .  We  have  tes ted  
bo th  the  cis- and t rans- isomers  of 1,3-DCP. P u r i t y  ac- 
cording to GC-analysis:  c i s - l ,3 -DCP 99.97% (conta- 
minan t s :  0.01% 3,3-diehloropropene-1, 0.02% 1,2-dichlo- 
ropropane) ; t r an s - l , 3 -DCP  97.46% (contaminants :  

1.32% 3,3-dichloropropene-1, 0.37% cis- l ,3-DCP,  0.85% 
' h e a v y  ends') .  Bo th  isomers have  been found to be mu ta -  
genic (table). Salmonel la  t h y p h i m u r i u m  tes ter  strains T A  
1535, TA 1537 and T A  1538 all gave posi t ive  results. The  
da t a  presented  in this  communica t ion  were obta ined wi th  
TA 1535 which can de tec t  mutagens  causing base pair  
subst i tu t ion.  
The table  shows the  typica l  r esu l t  of 1 ou t  of several  as- 
says we made  to prove  the  mu tagen ic i ty  of 1,3-DCP. All 
assays gave  essential ly s imilar  results :  Bo th  i somers  0f 
1,3-DCP are mutagenic ,  even  w i t h o u t  microsomal  ac t i -  
vat ion,  t h e  cis-isomer being more act ive  t h a n  the  tralXS- 
isomer By the  factor  of about  2. There is also a s ignif icant  
difference in the  surv iva l  ra te  of the  bacter ia  exposed to 
va ry ing  concent ra t ions  of bo th  isomers. At  all concen- 
t ra t ions  tested,  surv iva l  rates of cells exposed to c is-DCP 
are general ly  lower than  those  of bacter ia  exposed to 
t rans-DCP.  Concentra t ions  of 2 ~l /ml or more cause a 
drop of the  surv iva l  ra te  to less t han  1%, bo th  in the  case 
of cis- and t rans-DCP.  
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Results of a typical experiment of mutagenicity testing of cis- and 
trans-isomers of 1,3-dichloropropene (DCP) with Salmonella thyphi- 
murium TA 1535, with and without $9 

Mutagen Concen- Survivors % Survival Revertant colonies 
tration ( • 10 s) per plate 
(~l/ml Mean value Mean value of 
top agar) of 3 plates 3 plates -4. SE 

cis-DCP 

trans-DCP 

$9 Absent 
- 0.96 100 
0.1 0.70 72.9 
0.5 0.38 39.6 
1.0 0.04 4.2 

$9 Added 
- 0.81 100 
0.1 0.81 100 
0.5 0.62 76.5 
1.0 0.29 35.8 
$9 Absent 
- 0.96 100 
0.1 0.92 95.8 
0.5 0.64 66.7 
1.0 0.22 22.9 

$9 Added 
- 0.81 100 
0.1 0.87 107.4 
0.5 0.78 96.3 
1.0 0.49 60.5 

15.4. 2.64 
215=[-10.59 
456•  
1464-29.68 

11 
72 

287 
434 

4. 1.73 
4- 3.71 
4. 2.02 
4- 21.2 

15.4. 2.64 
110,4. 8;14 
288-4- 8.02 
3594- 7.12 

11-}- 1.73 
32-4. 4.58 

110-4- 6.11 
217.4. 2.08 

The bacteria were grown in nutrient broth, shaken for 12 h at 37~ 
and 0.1 ml was then added to the molten top agar, with and without 
0.5 ml of 'S-9-mix '12. This mix contained per ml: 8 mM MgC12, 
33 mM KCI, 5 mM glucose-6-phosphate, 4 mM NADP, 100 mM 
sodium phosphate (pH 7.4) and 0.3 ml of liver homogenates (S-9) 
(9000 • g supernatant) from male Wistar rats (of about 250 g each) 
which were induced by a single i.p. injection of a polychlorinated 
biphenyl (PCB) mixture (Aroclor 1254), diluted in corn oil to a con- 
centration of 200 mg/ml. A dosage of 500 mg/kg was given to each 
rat 5 days before sacrifice. DCP was diluted 100fold in dimethyl- 
sulfoxide (DMSO) and equivalent volumes to those listed in the 
table were added directly to the top agar. Triplicate petri plates 
containing Vogel-Bonncr E medium 13 were overlayed with this 
mixture and incubated at 37 ~ After 48 h the revertant colonies 
were counted. For determination of survival rates, the top agar 
mixture was poured on triplicate petri plates containing Vogel- 
Bonner E medium with 8% nutrient broth. In this case, the bacteria 
have been diluted by the factor of 106 in 0.9% NaC1 before addition 
to the top agar. The colonies of surviving bacteria were counted 
after 24 h of incubation at 37 ~ 

S u r p r i z i n g l y  t h e r e  is n o r  o n l y  no  e n h a n c e m e n t  b u t  even  
a m a r k e d  r e d u c t i o n  of  t h e  r a t e  of b a c k  m u t a t i o n s  a f t e r  
a d d i t i o n  of  m i c r o s o m e s .  Moreover ,  t h e  c y t o t o x i c i t y  of 
b o t h  i s o m e r s  is also d r a s t i c a l l y  r educed .  T h e  r e a s o n  for  
t h i s  u n e x p e c t e d  f ind ing  st i l l  h a s  t o  be  revea led .  To  m a k e  
su re  t h a t  t h e  S 9 - m i x  u s e d  w a s  e n z y m a t i c a l l y  ac t ive ,  a con-  
t ro l  ser ies  of 6 p l a t e s  w i t h  V o g e l - B o n n e t  E m e d i u m  w a s  
o v e r l a y e d  w i t h  t o p  a g a r  c o n t a i n i n g  40 tzg of  2 - amino -  
a n t h r a c e n e  (in 100 V1 of D M S O ) ,  w i t h  a n d  w i t h o u t  S9- 
mix ,  a n d  t r e a t e d  in t h e  s a m e  w a y  a s  t h e  o t h e r  p la te s .  
721 4- 9.36 colonies  of  r e v e r t a n t s  we re  c o u n t e d  on  t h e  
( t r ip l icate)  p l a t e s  w i t h  S9-mix ,  11 -4. 2.21 colonies  on  
t h o s e  w i t h o u t  it. W e  a n t i c i p a t e  a d i r ec t  a l k y l a t i n g  reac t i -  
v i t y  of D C P  because ,  a c c o r d i n g  to  p r e l i m i n a r y  exper i -  
m e n t s ,  b o t h  i s o m e r s  of  D C P  r a p i d l y  r e a c t  w i th  4 -n i t ro -  
b e n z p y r i d i n e .  
T h e  d a t a  s h o w n  s t r o n g l y  s u g g e s t  f u r t h e r  i n v e s t i g a t i o n  
o n  1 ,3 -DCP as  a p o t e n t i a l  c a r c i n o g e n  a n d  d e m o n s t r a t e  
t h a t  i t  is a p o t e n t  m u t a g e n  u n d e r  t h e  e x p e r i m e n t a l  con-  
d i t i ons  as  descr ibed .  
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Summary. Specif ic  loca l i za t ion  of  C cells a t  t h e  e l ec t ron  m i c r o s c o p e  level w a s  a c h i e v e d  b y  a n  i nd i r ec t  i m m u n o p e r -  
ox ida se  t e c h n i q u e .  T h e  h o r m o n e  is p r e s e n t  ill t h e  e l ec t ron  dense  g ranu le s .  T h e  p r e s e n c e  of g r a n u l e s  a p p a r e n t l y  devo id  
of c a l c i t on in  w a s  also de t ec t ed .  

Specif ic  loca l i za t ion  of  ca l c i ton in  is a p e r e q u i s i t e  for  t h e  
s t u d y  of  t h e  s e c r e t i o n  of  t h e  h o r m o n e  a t  t h e  u l t r a s t r u c -  
t u r a l  level.  W e  h a v e  s h o w n  t h a t  a n t i b o d i e s ,  r a i sed  in t h e  
t h e  r a t ,  d i r ec t ed  t o w a r d s  h u m a n  ca lc i ton in  c a n  be  u sed  
for  t h e  specif ic  loca l i za t ion  of  ca l c i ton in  p r o d u c i n g  cells 
(C cells) in  t h e  r a t  u s i n g  a d o u b l e  i m m u n o f l u o r e s c e n c e  
t e c h n i q u e  a. I n  t h e  p r e s e n t  work ,  we  h a v e  s t u d i e d  t h e  
u l t r a s t r u c t u r a l  l o c a l i z a t i o n  of  ca l c i ton in  in t h e  r a t  C 
cells, u s ing  a d o u b l e  i m m u n o p e r o x i d a s e  t e c h n i q u e .  

Material and methods. 1 - m m  3 b locks  of t h y r o i d  g l a nds  of 
male Wistar rats, i00 g b.wt were fixed for i h at 4~ in 
2.5 % glutaraldehyde in phosphate buffer 0.I M pH 7.2, 

1 We thank Miss Nicole Mendoza for her technical collaboration. 
2 INSERM U 53, Domaine de Carreire, Rue C. St-Sa~ns, F-33000 

Bordeaux, France. 
3 M. S. Moukhtar, D. Tharaud, A. Julierlne, D. Raulais, C. CaN 

mettes and G. Milhaud, Experientia 29, 552 (1973). 


