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Table 1. Effect of ibenzmethyzin hydrochloride on H.Ep. No. 3 in Table 11. Effect of ibenzmethyzin hvdrochloride on H.Ad. No. 1 ill 
conditioned rata hamsters 

Dose: mg/kg C/'F }o ~ o weight Dose: mg/kg C/T % %, weight 
s.c. .. 8 survivors change s.c. 14 surviw)rs change 

100 4.4 50 - 32 60 2.7 20 - 20 
50 1.7 80 - 22 30 2.3 80 - 6 
25 1.5 100 - 5 15 0.9 80 + 13 

Controls 90 + 7 Controls 100 + 33 

In  the  case of H.Ad.  No. 1, ac t iv i ty  was also seen at  a 
toxic dose of 60 mg/kg  subcu taneous ly  wi th  20% of the  
hams te r s  surviving and a weight  loss of 20%> However ,  
in addi t ion,  ac t iv i ty  was also seen at  a dose of 30 mg/kg  
subcu taneous ly  where  a sl ight  weight  loss occurred bu t  
where the  ma jo r i t y  (80%) of the  animals  survived.  At  a 
well to le ra ted  dose of 15 mg/kg  subcutaneous ly ,  where 
weight  gain in addi t ion  to appreciable  survival  was noted,  
the  subs tance  was inact ive.  

Zusarnrnen/assung. I b e n z m e t h y z i n h y d r o c h l o r i d  zeigte 
t u m o r h e m m e n d e  Wi rkung  gegen H u m a n  Ep i the l ioma  
No. 3 in Ra t t en ,  die mi t te l s  Bes t r ah lung  und  Cort ison 
kondi t ion ier t  waren,  und in H a m s t e r n  gegen H u m a n  
A d e n o m a  No. 1. 

E. GRUNBERC and H. N. PRINCE 

Department o/ Chemotherapy, Ho/frnann-La Roche Inc., 
Nutley (New Jersey, USA), January 20, 7966. 

An Attempt to Produce Antibodies to Oxytocin 
and Vasopressin 

An a t t e m p t  was made  to produce  an t ibodies  to the  
neu rohypophysea l  hormones .  In  view of the  fact  t h a t  a 
b radyk in in -a lbumin  conjugate  had been found to possess 
ant igenic p roper t i esL  we sought  to conjugate  oxy toc in  
and lys ine-vasopress in  wi th  a molecule of cons iderably  
larger size in order  to inves t iga te  whe the r  such compounds  
could induce an t i body -p roduc t i on  and w h e t h e r  the  ant i -  
bodies so p roduced  would or would not  inac t iva te  the  
cor responding  free hormones .  

The oxy toc in -a lbumin  conjugate  and the  lysine-vaso-  
p ress in-a lbumin  conjugate  were ob ta ined  by  condens ing  
oxy toc in  or lys ine-vasopress in  wi th  rabbi t  se rum a lbumin  
in the presence of a water-soluble  ca lbodi imide :  A solu- 
t ion of 40,000 I .U.  of oxytoc in  or 20,000 I .U. of lysine- 
vasopress in  in 50 ml di lute acetic acid was ad jus ted  to 
p H  1.0 wi th  me thanesu lphon ic  acid. The solut ion was 
concen t r a t ed  to half  its volume in vacuo at  25~ to 
e l iminate  the  acetic acid. The p H  was then  ad jus ted  to 4.0 
wi th  2 N  sodium hydroxide ,  and 40 mg of r abb i t  serum 
a lbumin  was added.  W h e n  the  a lbumin had  comple te ly  
dissolved the  p H  was raised to 6.5 by  fu r ther  addi t ion  of 
2 N  sodium hydroxide ,  and 400 mg of 1-cyclohexyl-3(2- 
morphol inyl - (4) -e thyl ) -carbodi imide  metho-p- to luene-su l -  
phona te  dissolved in 1 ml  wa te r  was added.  The mix tu re  
was s t i r red for 1 h at  room t e m p e r a t u r e  and dialysed for 
48 h a t  10 ~ agains t  disti l led water  in a Visking bag. The 
con ten t s  of the  dialysis bag were lyophilized,  yielding 25 
to 50 mg of a whi te  f luffy powder.  

Oxy toc in -a lbumin  conjugate  or lys ine-vasopress in-  
a lbumin  conjuga te  ob ta ined  as descr ibed above was ad- 
minis te red  to r abb i t s  according to the  following procedure  
in order  to induce an t i body  format ion :  An in jec t ion  of the  
ant igen in F r e u n d ' s  comple te  ad juvans  was admin i s t e red  
subcu taneous ly  and three  weeks la ter  a second inject ion 
was given by  the  in t raper i tonea l  route.  The dose of ant i-  

gen per  inject ion ranged  f rom 2 to 6 mg, and a second 
course of in ject ions  was given to animals  r e spond ing  to 
the  first  course. 

To d e m o n s t r a t e  the  presence  or absence of an t ibodies  
to  the  ant igens in ques t ion  in the  serum, a gel-diffusion 
tes t  (double diffusion in two dimensions)  for the  de tec t ion  
of prec ip i ta t ing  an t ibodies  2,a was used. The presence  of 
specific an t ibodies  could be demons t r a t ed ,  as is ev iden t  
f rom Figures 1 and 2. Serial di lut ion tests ,  as shown in 
Figures 3 and 4, revealed t h a t  the  an t i b o d y  to oxytoc in-  
a lbumin  conjugate  still  gave p rec ip i t a t ion  p a t t e r n s  in a 
di lut ion of 1:16, whereas  the  t i t re  for the  an t i b o d y  to 
vasopress in-a lbumin  conjuga te  was s o mew h a t  lower (1:8). 

To ascer ta in  the  specif ic i ty  of the  an t ibodies  in ques t ion  
a cer ta in  n u m b e r  of cont ro l  expe r imen t s  was carr ied out.  
These are summar ized  in Table I. Oxy toc in -a lbumin  con- 
jugate  (OCO) and lys ine-vasopress in-a lbumin  conjuga te  
(VCO) were select ively prec ip i ta ted .  No prec ip i t a t ion  
p a t t e rn s  were observed  on tes t ing  the  oxy toc in  or lysine- 
vasopress in  conjuga tes  on contro l  sera f rom rabb i t s  im- 
munized  wi th  the  following: r abb i t  se rum a lbumin  
reac ted  wi th  carbodi imide  (AC), bovine se rum a lbumin  
(BSA) or homologous  se rum a lbumin  (RSA). Sera con- 
ta in ing an t ibodies  to  the  conjuga tes  did no t  p rec ip i t a t e  
oxy toc in  (450 I .U. /ml)  or lys ine-vasopress in  (96 I .U. /ml) .  

Ant ibodies  to oxy toc in -a lbumin  conjugate ,  as well as 
to vasopress in -a lbumin  conjugate ,  could also be demon-  
s t r a t ed  by  the  passive hemagg lu t ina t i on  t echn ique  wi th  
tann ic  acid t r ea t ed  and wi th  the  an t igen  coated  sheep 
red blood cells 4. 

1 T. L. GOODFRIEND, L. LEVINE, and G. D. IgASMAN, Science 14d, 
1344 (1964). 

2 0. OUCHTERLONY, Lancet i, 346 (1949). 
3 (~. OUCHTERLON'~, in Immunological Methods (Ed., J. F. ACKROYD; 

Blaekwell, Oxford 1964), p. 55. 
S. \r. BoYo~N, J. expl. Med. 93, 107 (1951). 
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Fig. 1. Gel diffusion test, plate technique. OCO = oxytocin-albumin 
conjugate; A = serum from a rabbit immunized with oxytocin- 

albumin conjugate; C = serum from a control rabbit. 

Fig. 3. Gel diffusion test, plate technique. In the centre oxytocin- 
albumin conjugate (OCO) and in the peripheral wells decreasing 
concentrations of serum from a rabbit immunized with oxytocin- 

albumin conjugate. 

Fig. 2. Gel diffusion test, plate technique. RSA = rabbit serum al- 
bumin; A = serum from a rabbit immunized with oxytocin-albumin 

conjugate; C = serum from a control rabbit. 

Fig. 4. Gel diffusion test, plate technique. In the centre vasopressin- 
albumin conjugate (VCO) and in the peripheral wells decreasing 
concentrations of serum from a rabbit immunized with lysine-vaso- 

pressin-albumin conjugate. 

To  i n v e s t i g a t e  w h e t h e r  t h e  a n t i b o d i e s  p r o d u c e d  b y  
o x y t o c i n - a l b u m i n  c o n j u g a t e  we re  c a p a b l e  of  i n a c t i v a t i n g  
o x y t o c i n  i t se l f ,  s y n t h e t i c  o x y t o c i n  ( S y n t o c i n o n )  w a s  i n c u -  
b a t e d  w i t h  u n d i l u t e d  o r  d i l u t e d  s e r u m  c o n t a i n i n g  a n t i -  
b o d i e s  to  o x y t o c i n - a l b u m i n  c o n j u g a t e  a t  + 4 ~ fo r  61 to  
68 h .  S i m i l a r  i n c u b a t i o n  e x p e r i m e n t s  we re  c a r r i e d  o u t  
w i t h  l y s i n e - v a s o p r e s s i n  a n d  s e r a  c o n t a i n i n g  a n t i b o d i e s  to  
l y s i n e - v a s o p r e s s i n - M b u m i n  c o n j u g a t e .  C o n t r o l  e x p e r i -  

m e n t s  w e r e  r u n  s i m u l t a n e o u s l y  w i t h  s e r a  f r o m  r a b b i t s  
w h i c h  h a d  n o t  b e e n  i m m u n i z e d  a n d  w h i c h  t h e r e f o r e  d i d  
n o t  c o n t a i n  a n t i b o d i e s  to  t h e  h o r m o n e  c o n j u g a t e s .  A t  t h e  
e n d  o f  t h e  i n c u b a t i o n  p e r i o d  t h e  p r o t e i n s  w e r e  p r e c i p i -  
t a t e d  b y  h e a t i n g  t h e  s o l u t i o n s  fo r  5 m i n  a t  95 ~ in  a w a t e r  
b a t h .  I m m e d i a t e l y  a f t e r w a r d s  t h e  p r e p a r a t i o n s  w e r e  
coo led  a n d  c e n t r i f u g e d .  T h e  s u p e r n a t a n t  w a s  d e c a n t e d  
o f f  a n d  i t s  h o r m o n e  c o n t e n t  a s s a y e d .  
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Tab le  1. I nves t i ga t i on  of the specif ic i ty  of the  an t ibod ies  
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Sera  o b t a i n e d  f rom 
r a b b i t s  i m m u n i z e d  
wi th  

Subs tances  aga in s t  which  the  sera  were  t es ted  in gel -di f fus ion tes t  

Oxy toe in -  Ly~ine- A lbumin  Bovine  R a b b i t  
a l b u m i n  vasopress in-  r e ac t ed  s e r u m  s e r u m  
c o n j u g a t e  a lbun l in  wi th  a l b u m i n  a l b u m i n  
(OCO) c o n j u g a t e  ea rbod i imide  (BSA) (RSA) 

(VCO) (AC) 

Oxy toc in  
450 
I .U . /ml  

Lysine-  
vasopress in  
9O 
1.U./ml 

F r e u n d ' s  
c o m p l e t e  
adj  u v a n s  

O x y t o c i n - a l b u m i n  ~ 0 
c o n j u g a t e  (OCO) 

Lys ine-vasopress in-  0 + 
a l b u m i n  c o n j u g a t e  (VCO) 

A lbumin  r e a c t e d  with 0 0 
ca rbod i imide  (AC) 

Bovine  s e r u m  a l b u m i n  (BSA) 0 0 

R a b b i t  s e r u m  a l b u m i n  (RSA) 0 0 

F r e u n d ' s  comple te  a d j u v a n s  0 0 

0 0 0 0 0 

0 0 0 0 0 

0 

= p rec ip i t a t i on ;  0 = no p rec ip i t a t ion .  

Tab le  II .  Oxy toe i c  a c t i v i t y  on the  oes t rous  r a t  u t e rus  in v i t ro  of s e r u m  plus  oxy toc in  m i x t u r e s  a f t e r  i n c u b a t i o n  a t  + 4 ~ 

Exper i -  
m e n t  No. 

S e r u m  of I n c u b a t i o n  Act ivi t ies  f o u n d  
r a b b i t  

Milieu Time,  h Res idua l  a c t i v i t y  
a f t e r  i n c u b a t i o n  

S e r u m  S y n t o c i n o n  in % of S y n t o c i n o n  
concen t r a t i on  c o n c e n t r a t i o n  or ig ina l ly  a d d e d  
in ?'o in I.U./m_l 

Direc t  c o m p a r i s o n :  A c t i v i t y  a f t e r  
i n c u b a t i o n  wi th  s e r u m  c o n t a i n i n g  
specific an t ibod ies  in t e r m s  of the  
a c t i v i t y  m e a s u r e d  a f t e r  i n c u b a t i o n  
wi th  con t ro l  se rum,  the  l a t t e r  ac- 
t iv i ty  be ing  t a k e n  as 100% 

l h n m u n i z e d  98 1.00 68 30.6 i 2.6 ~ 64.3 ~_ 8.4 
Contro l  98 1.00 68 53.6 • 2.9 �9 

2 h n m u n i z c d  98 0.50 63 25 i 2 87 • 5.8 
Contro l  98 0.50 63 28 • 5 

3 h n n m n i z c d  33 0.33 62 60 • 4.9 �9 68.5 :~ 10.6 
Contro l  33 0.33 02 80.6 • 9.0 ~ 

4 h n n m n i z c d  33 0.1 61 55.3 ~ 4.8 95 • 5.9 
Contro l  33 0 . t  61 64.4 • 10 

p < 0.001 ; in the o the r  expe r imen t s  p > 0.05. 

Table  l l I .  An t id iu re t i c  ac t i v i t y  of seruul  plus lys ine-vasopress in  mix tu res  a f t e r  incubat ion  a t  + 4cC 

E x p e r i m e n t  
No. 

I n c u b a t i o n  

Milieu 

S e r u m  concen-  
t r a t i on  in % 

Lys ine -vasopress in  
c o n c e n t r a t i o n  in 
I .U . /ml  

Time,  h 

Direc t  c o m p a r i s o n  : A c t i v i t y  a f t e r  i n c u b a t i o n  wi th  s e r m n  
c o n t a i n i n g  specific an t ibod ies  in t e r m s  of the  a c t i v i t y  
m e a s u r e d  a f t e r  i n c u b a t i o n  wi th  con t ro l  s e rum,  the  l a t t e r  
ac t i v i t y  be ing  t a k e n  as 100% 

98 

98 

33 

33 

1.00 

0.50 

1.00 

0.33 

68 

63 

62 

61 

100 

87 • 18 

73 • 16 

106 4- 22 
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Res idual  oxy toc in  ac t iv i ty  was assayed  on the  isolated 
oes t rous  ra t  u te rus  5,6, 10 #g/1 me thyse rg ide  (Deseril) 
being added  to the  physiological  solution,  in order  to 
exclude the  influence of serotonin.  Oxytocic  ac t iv i ty  was 
assayed agains t  a solut ion of syn the t i c  oxy toc in  (Synto-  
cinon) as reference s t anda rd .  In addi t ion ,  mix tu re s  of 
oxy toc in  and  se rum f rom rabb i t s  immunized  wi th  oxy- 
toc in -a lbumin  conjugate  were compared  d i rec t ly  wi th  
s imilar  mix tu res  of oxy toc in  and serum from control  
animals .  The ra t  u te rus  p repa ra t ion  was chosen in 
preference to the  chicken blood pressure  m e t h o d  to de tec t  
oxytocin ,  since h i s t amine  and ca techolamines  do no t  
con t r ac t  the  oes t rous  r a t  uterus,  and  the  effect  of sero- 
ton in  can be abol ished by  a sui table  antagonis t .  P lasma-  
kinins  may ,  of course, have  in ter fered  to  some ex ten t .  

In  the  lys ine-vasopress in  expe r imen t s  the  res idual  hor- 
mone was assayed f rom its  an t id iure t ic  ac t iv i ty  on the  
diuresis  of wate r - loaded  ra ts  in alcohol anaes thes iar -% 
This t e s t  was chosen in preference to the  ra t  blood pres-  
sure assay,  since the  ant id iure t ic  ac t iv i ty  of the  vaso- 
press ins  is h ighly  specific. I t  was assumed t h a t  the  high 
di lut ions employed  would e l iminate  any  possible effects 
due  to  o the r  subs tances ,  such as p lasma-kinins ,  sero- 
tonin ,  h i s tamine ,  for in th is  expe r imen ta l  se t -up  such 
subs tances  only  influence diuresis in re la t ively  high doses. 
In  all the  expe r imen t s  on vasopressin,  residual  ant i-  
diuret ic  ac t iv i ty  af ter  incuba t ing  vasopress in  wi th  sera 
conta in ing  specific an t ibodies  to vasopress in -a lbumin  
conjuga te  was compared  wi th  the  res idual  ac t iv i ty  af ter  
i ncuba t ing  vasopress in  wi th  serum from contro l  animals.  

The d a t a  per ta in ing  to oxy toc in  and  lys ine-vasopress in  
are summar ized  in Tables  I I  and I I I  respect ively .  The 
d a t a  in Table  I I  suggest  - bu t  do no t  p rove  - t h a t  the  
an t ibodies  p roduced  by  oxy toc in -a lbumin  conjuga te  m a y  

inac t iva te  oxy toc in  i tself  to  some ex ten t ,  a t  least  in cer-  
tain condi t ions .  This would no t  ap p ea r  to hold  for lysine- 
vasopress in  (Table I I I ) .  

The resul ts  r epor ted  here show t h a t  specific an t ibodies  
can be p roduced  to  o x y t o c i n - a l b u mi n  conjuga te  a n d  
lys ine-vasopress in-a lbumin  conjugate .  The  an t ibodies  
p roduced  b y  oxy toc in -a lbumin  conjuga te  appeared  to 
have  some inac t iva t ing  effect  on oxy toc in  itself. Those 
p roduced  b y  lys fne-vasopress in-a lbumin  conjuga te  did 
no t  inac t iva te  lysine-vasopressin.  

Zusammen/assung. Mit e inem O x y t o c i n - A l b u m i n - K o n -  
juga t  bzw. mi t  e inem Lys in -Vasopre s s in -Albumin -Kon ju -  
ga t  k o n n t e n  bei K a n i n c h e n  spezifische Ant ik6rper  hervor-  
gerufen werden.  Die gegen O x y t o c i n - A l b u m i n - K o n j u g a t  
ge r ich te ten  Ant ik6rper  scheinen auch  einen gewissen in- 
ak t iv ie renden  Ef fek t  auf genuines  Oxytoc in  zu haben.  

L. 1 :). HOLLXNDER*, J. FRANZ**, 
and  B. ]3ERDE*** 

Blood Transfusion Centre o/the Swiss Red Cross, Basle*, 
Pharmaceutical Chemical** and Biological and Medical*** 
Research Division, Sandoz Ltd., Baste(Switzerland), 
February 10, 7966. 

5 British Pharmacopoeia (Pharlnaceutical Press, London 1963). 
P. HOLTON, Br. J. Pharmacol. 3, 328 (1948). 

7 B. BERDE and A. CERLETTI, Helv. physiol, pharmae. Aeta 19, 135 
(1961). 

s W. A. JEFFERS, M. M. LIV~ZEY, and J. H. AI~STIN, Proc. Soc. 
expl. Biol. Med. 50, 184 (1942). 

9 W. H. SAWYER, Endocrinology 63, 694 (1958). 

Postnata l  Variat ions  of the Dry  M a s s  of Neurona l  
Nucle i  of the Spinal  Cord in Rat and Guinea-P i~  1 

The behav iour  of the  volumes  of the  nerve  cell nuclei of 
t he  cerebra l  co r t ex  and  of t he  spinal  cord has  been  s tudied  
in  his tological  sect ions b y  SUGITA 2, •GOWYANG 3, and  
PETERS and FLEXNER 4. The nuclei of the  nerve  cells can 
be ob ta ined  free in aqueous  med ium af ter  homogeniza t ion  
of the  t issue (VIOLA and  PUCCINELLI 5). W i t h  th is  m e t h o d  
i t  is possible to d is t inguish  nervous  f rom glial nuclei~ and 
to  de te rmine  the i r  exac t  shape  7 and  dry  mass  by  means  of 
t he  B a k e r - S m i t h  in ter ference  microscope s . 

Using th is  technique,  a c o m p a r a t i v e  s t u d y  has been 
made  of the  volumes  and d ry  mass  var ia t ions  of the  ner-  
vous  nuclei  of the  l umbar  en l a rgemen t  of the  spinal  cord 
in 0-150-day-old  ra t s  and guinea-pigs  (Table). 

The nuclei  of the  new-born  r a t  have  a d r y  mass  a n d  
vo lumes  37% lower t h a n  those  of 150-day-old rats.  Af te r  
b i r t h  b o t h  d r y  mass  and vo lume increase for up to 20 
days.  The vo lume and the  d ry  mass  do no t  increase in a 
synchronous  way. 5 days  af ter  b i r t h  only  the  d ry  mass  is 
increased;  as a consequence  the  to ta l  solid concen t ra t ion  
increases.  20 days  a f te r  b i r th  t he  concen t ra t ion  reaches  
t he  value of the  adul t  rat .  Af te r  20 days  no nuclear  varia- 

Variations of the dry mass and volumes of the neuronal nuclei of the spinal cord (lumbar enlargement) in the rat and guinea-pig with 
age. 50 determinations were made for each age 

Age Rat Guinea-pig 
(days) 

Dry mass Volume Concentration Dry mass Volume Concentration 
pg /z 3 pg/lz 3 Pg /z s pg//z 3 

0 38.0 4- 3.1 407.5 :j:: 31.1 0.096 :[= 0.005 55.5 ~ 2.5 658.7 i 45.7 0.087 -4- 0.008 
5 41.8 4- 1.5 381.8 ~ 19.3 0.127 • 0.004 51.0 q- 2.1 642.9 :=[: 44.7 0.084 -4- 0.009 

10 57.1 ~ 2.5 473.6 =[= 25.7 0.125 • 0.004 48.5 -1- 5.7 698.8 -[- 97.6 0.085 :~ 0.006 
20 64.0 q- 2.4 727.9 :k 38.5 0.091 • 0.008 54.0 -[- 3.0 699.0 =[= 67.5 0.084 4- 0.005 

150 59.9 :::1= 3.2 700.1 =t= 58.6 0.090 • 0.002 68.6 -b 3.3 1013.8 + 69.8 0.079 i 0.004 


