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H i s t a m i n e  as  an  E x t r e m e l y  P o t e n t  R e l e a s e r  of V a s o p r e s s i n  in the  Rat  
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Summary. In t r ape r i t onea l  and  in t r aven t r i cu la r  in ject ion of h i s t amine  induces a ve ry  fas t  and high elevat ion of vaso- 
press in  in r a t  p l a sma  as de t e rmined  by  rad io immunoassay .  The effects are dose and t ime  related.  The in t raven t r i cu la r  
in ject ion is more  effect ive w i th  regard to  t ime  and  dose t h a n  the  in t raper i tonea l  inject ion.  

H i s t amine  m a y  p lay  a role as a n e u r o t r a n s m i t t e r  in the  
h y p o t h a l a m u s  ~. I t  is p resen t  in re la t ive ly  h igh  concent ra -  
t ions  in th is  area of t he  bra in  of the  Rhesus  monkey,  in 
pa r t i cu la r  in the  supraopt ic  nucleus (SON). The pos ter ior  
lobe of the  p i t u i t a ry  conta ins  cons iderable  a m o u n t s  of 
h i s t amine  as well 3. In  addi t ion ,  i n t r ace reb roven t r i cu la r ly  
(i .c.v.) admin i s t e red  h i s t amine  causes ant idiures is  ill 
the  ca t  4 and  an t id romica l ly  ident i f ied supraopt ic  neu-  
rones can be exci ted  by  local appl ica t ion  of h i s t amine  5. 
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A) Time relationship for the rise of the vasopressin level in rat plasma 
after i.p. injection of histamine acid phosphate in a dose of 50 mg/kg 
body wt. The vertical bars show standard error of the mean (n = 5). 
B} Dose-response relationship for the rise of vasopressin levels in rat 
plasma after i.p. injection of histamine acid phosphate. The samples 
were collected by decapitation 10 min after the injection. The ver- 
tical bars show standard error of the mean (n = 5). 

Centra l  effects of h i s t amine  on dr inking and on avoidance  
behav iour  of ra t s  have  also been  repor ted  6. Several  
s tudies  suggest  t h a t  h i s t amine  in ject ion is associated wi th  
the  release of vasopress in  2, bu t  d i rect  proof,  by  measur ing  
the  vasopress in  concen t ra t ion  in t he  p lasma,  has  never  
been provided.  The p resen t  s tudies  were therefore  de- 
s igned to measure  the  arginine-8-vasopress in  (AVP) 
levels in p lasma  of ra t s  af ter  i .p.  admin i s t r a t ion  of 
h i s t amine  in re la t ion to  t ime  and dose. In  addi t ion,  
h i s t amine  was  admin is te red  i .c .v ,  in various doses and 
p lasma  A V P  levels were measured  2 min and  10 rain 
af ter  the  appl ica t ion  to inves t iga te  tile poss ibi l i ty  of a 
physiological  role of h i s t amine  in the  release of vaso- 
press in  f rom the  pos ter ior  p i tu i ta ry .  

Male rats,  weighing 150-200 g, of all inbred  Wis t a r  
s t ra in  (CPB-TNO, Zeist, The Netherlar ,  ds) were housed  
5 to  a cage on sawdus t  and  fed ad l ib i tum food and water .  
The an imal  house was i l lumina ted  f rom 05.00 h to  
19.00 h. H i s t amine  acid p h o s p h a t e  (B.D.H.) was in jec ted  
i .p.  using 0.1 ml  0.9% NaC1 as vehicle. 

I. c. v. in ject ion of h i s t amine  was per fo rmed  m a volume 
of 1 V1 via an indwel l ing po lye thy lene  cannula  in to  t he  
la teral  ventr ic le .  The opera t ion  was pe r fo rmed  under  
l ight  e the r  anaes thes ia  and the  animals  were allowed to 
recover  f rom the  opera t ion  for 4 days.  At  the  end of each 
exper iment ,  the  posi t ion of t he  t ip  of the  cannula  was 
localized by  macroscopical  inspect ion of the  formal in  
f ixa ted  brains .  

Blood samples  were ob ta ined  be tween  09.00-11.00 h 
by  decap i t a t ion  a t  30 sec, 2 rain, 5 rain, 10 rain, 15 mill, 
20 rain, 30 min  and 1 h af ter  t he  i .p.  inject ion.  Blood 
sampl ing  following i .c .v ,  in ject ion occurred at  2 rain or 
a t  10 min a f te r  admin i s t ra t ion .  The blood was collected 
in cooled hepar in ized  po lypropy lene  tubes.  

P l a sma  vasopress in  levels were measured  by  the  use 
of a r ad io immunoassay  for A V P  ~,8. The ho rmone  was 
ex t r ac t ed  f rom the  p lasma  wi th  ac t iva ted  (3 t imes  over- 
n igh t  a t  700~ Vycor  glass powder  (Coming Glass 
Works,  Mul t i form Prod. ,  New York,  U.S.A.).  P lasma  of 
Bra t t l eboro  rats,  homozygous  for d iabetes  insipidus 
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which lack endogenous vasopressin 9, served as a control  
for aspecific effects. Cross r eac t iv i ty  of the  rad io immuno-  
assay wi th  oxytoc in  was < 0.1~o. The assay rel iably de- 
tects  0.5 pg AVP/ml .  Mean recovery  of s tandard  AVP from 
plasma was 69.4 4- 6.5% (n = 167). The  da ta  are no t  
corrected for recovery.  Stat is t ical  analysis of the  da ta  
was performed by  using S tuden t ' s  t-test. 

The basal  level of vasopressin in plasma of Wis ta r  rats  
as measured by  rad io immunoassay  was 1.2 -4- 0.3 pg /ml  
(n = 9). No vasopressin was detectable  in plasma of 
Bra t t leboro  rats, homozygous  for diabetes  insipidus. 

Figure  A shows the  rise in A V P  concentra t ion  in ra t  
p lasma af ter  i .p.  inject ion of 50 mg his tamine  per  kg 
body wt. A level of 10.3 ~ 3.7 pg /ml  was reached wi th in  
30 sec, which increased to 291.3 ~= 61.1 pg /ml  af ter  10 min. 
1 h af ter  adminis t ra t ion  of his tamine,  the concentra t ion  
of A V P  was still augmented  (17.3 4- 4.5 pg/ml).  

Figure  B shows the  p lasma A V P  concentra t ion  in 
samples collected 10 rain af ter  the  i.p. inject ion of graded 
doses of his tamine.  The lowest  dose used, 0.625 mg/kg  
body  wt., caused a small  bu t  significant  rise (p < 0.05) in 
plasma AVP concentra t ion  to 3.6 -4- 1.2 pg/ml,  while the  
highest  dose, 50 mg/kg  body  wt., elicited a rise which was 
of the  same magni tude  as found in the  first  exper iment  
(Figure A) : 272.0 ~= 44.0 versus 291.3 • 61.1 pg /ml .  

When  h is tamine  was adminis tered i .c .v ,  in a dose of 
0.6 mg/kg  body  wt., a rise to 34.9 ~ 7.0 pg /ml  (n = 4) 

af ter  2 min was measured.  8 min la ter  this va lue  had  fal len 
to 2.7 • 0.2 pg /ml  (n = 5). A level of 66.5 =L 19.2 pg /ml  
was found 2 rain after i .c .v ,  adminis t ra t ion  of 3 mg/kg  
body  wt. 

The  results clearly indicate  t h a t  h is tamine  is a p o t e n t  
releaser of vasopressin in rats  as de te rmined  by  radio- 
immunoassay.  A direct  re la t ionship be tween  the  p lasma 
vasopressin concentra t ions  and the  dose of i .p.  in jected 
h is tamine  was found. Resul ts  f rom exper iments  in pro- 
gress in our ins t i tu tes  indicate  t h a t  ne i ther  e ther  stress, 
nor  emot ional  stress, nor  dehydra t ion  are able to induce 
suctl an increase of vasopressin secretion into the  peri- 
pheral  blood 8, Moreover,  the  vasopressin levels in the  
p lasma appeared to rise v e r y  quickly  af ter  in ject ion of 
histamine.  I . c . v .  a d m i n i s t r a t i o n  of h is tamine  was even 
more effect ive in releasing vasopressin into the  per ipheral  
circulation,  wi th  regard to t ime  and dose, t han  i .p.  in- 
ject ion of the  drug. These results therefore  suppor t  the  
v iew t h a t  h i s tamine  m a y  have  a centra l  effect on the  
release of vasopressin.  W h e t h e r  h is tamine  acts d i rec t ly  
on the  vasopressin secreting neurones,  or v ia  adrenergic  
fibres involved  in the  release of this  pept ide  ~~ remains 
to be elucidated.  
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Summary. 19 animals had eggs excised from the  oviducts  soon after  ovulat ion.  N u m b e r  of clutches was near ly  t r ip led 
ill excised animals as compared  to controls; All influence of eggs in the  ov iduc t  on number  of clutches is suggested and 
m a y  indicate a neuronal  l ink be tween ov iduc t  and hypotha lamus .  

Al though a weal th  of da ta  exists ill reptiles regarding 
annual  reproduct ive  cycles a-6, reproduct ive  strategies 7, 
and reproduct ive  physio logy 5,6,8-14, l i t t le is known 
regarding the  endocrine control  of ovula t ion  9,1~ 
Fur ther ,  there  are few if any  studies deal ing wi th  the  
endocrine or neuronal  effects of the  presence Or ~bsence 
of eggs in the  ov iduc t  on the  t ime  in terva l  be tween 
clutches. This repor t  deals wi th  the  possible influence of 
oviducal  eggs on the  t ime  in terva l  be tween clutches in 
Cnemidophorus uniparens. 

Four  groups of animals  were used in this analysis. 21 
were collected during 6-7 Ju ly  1967, 8 during 21-23 Ju ly  
1968, 5 during 21-22 June  1972 and 7 dur ing 6-10 June  
1973. The  1st, 2nd and 4th groups were collected in 
Socorro County,  and the  3rd ill Sierra County,  New 
Mexico (approximate ly  25 miles apart) .  

They  were main ta ined  at  a preferred t empera tu re  of 
33-36~ during the l ight  and a t  20~ during the  dark  
period. All animals were exposed to a 10L: 14D period. 
Animals  were housed in groups of 2 to 3 in 15 gallon ter-  
rar ia  (60 cm long) conta in ing a 2 cm sand substrate.  
I l lumina t ion  and hea t  were provided  by  125 GE infra-red 
reflector lamps. 

A to ta l  of 19 females of the  first  2 groups had thei r  
eggs excised f rom the  oviducts  as pa r t  of a separate  
s tudy  17 immedia te ly  after  the  t ime  of ovulat ion.  The  egg 

excision process was repeated for any animal  t h a t  un- 
derwent  a successive clutch. All others  (n = 22) were no t  
laparotomized and were used as un t rea ted  controls.  
S tudents '  t-test was used for s ta t is t ical  comparison.  

Indiv iduals  of all groups ovula ted  dur ing a 5 m o n t h  
in terva l  be tween December  and April,  corresponding to 
the breeding season described for this  species in the  
labora tory  17. The  mean  number  of clutches per  individual  
was s ignif icant ly higher  (p < 0.005) in the  exper imenta l  
groups (3.00 • 0.20) t han  in the  control  groups (1.32 • 
0.10). Similarly,  the  percent  of individuals  hav ing  more 
than  2 clutches was s ignif icant ly higher  (p < 0.005) ill 
the  exper imenta l  thai1 the  control  group (68.0 and 0.00~o 
respectively).  As m a n y  as 4 to 5 clutches were layed 
during one reproduct ive  season in animals  t h a t  surv ived  
the  laparotomies.  6 animals  ovula ted  twice, 8 ovula ted  
3 t imes,  4 ovula ted  4 t imes  and 1 animal  ovula ted  5 
t imes.  Of the  controls 15 developed 1 clutch and 7 
developed 2. 

These results demons t ra te  for the  first  t ime a possible 
neuronal  influence of the  presence of eggs in the  ov iduc t  
on number  of clutches ill a rept i le  and m a y  indicate  a 
neuronal  connect ion be tween  oviducts  and hypotha lamus .  
A similar neuronal  l ink be tween  oviducts  and hypotha la -  
mus has been suggested for the  hen 18. I t  was found t h a t  
the  presence of an i r r i tan t  ( thread loops) in the  m a g n u m  


