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Elevated Histidine Decarboxylase Activity in the 
Kidney of the Pregnant Mouse 

I t  has  been found in th is  l abo ra to ry  t h a t  the  h i s t amine -  
forming  capac i ty  is increased in cer ta in  kinds of normal  
and  ma l ignan t  rapid  t issue g rowth  ~-4. R a t  foetuses,  par -  
t i cu la r ly ,exh ib i t  ve ry  high levels of h is t id ine  deca rboxy lase  
ac t iv i ty .  

The  p re sen t  resul ts  in mice reveal  a new re la t ionsh ip  
be tween  h i s t amine  me tabo l i sm and  pregnancy .  Adul t  
mice weighing a b o u t  30 g were killed by  decap i t a t i on  and  
the  k idenys  exam ined  for h is t id ine  deca rboxy lase  ac t iv i ty  
by  procedures  deve loped  by  SCHAYER et  al. 5 and  descr ibed 
in detai l  by  WHITE*. The resul ts  are s u m m a r i z e d  in the  
Table  in which  for compar i son  values  f rom some of t he  
r iches t  k n o w n  sources of m a m m a l i a n  h is t id ine  deca rboxy-  
lase are  included.  

F r o m  the  Table  i t  is seen, first ,  t h a t  in the  k idney  of the  
n o n - p r e g n a n t  female t he  enzyme  level is a b o u t  t w e n t y  
t imes  h igher  t h a n  in t h a t  of the  male. Fur the r ,  and  m o s t  
s t r iking,  in p r e g n a n c y  the  k idney  enzyme  level is e leva ted  
to  a b o u t  f i f ty  t imes  the  n o n - p r e g n a n t  values.  This  
ac t iva t ion  dur ing  p r e g n a n c y  can ha rd ly  be due  to  differ-  
ences in endogenous  a m o u n t s  of t he  coenzyme  pyr idoxa l -  
5 -phospha te ,  because add i t ion  of th is  c o m p o u n d  to non-  
p r e g n a n t  k idney  mince  dur ing  incuba t ion  wi th  ~4C-his- 
t id ine  did no t  cause a s ignif icant  increase in the  ra te  of 
fo rma t ion  of 14C-histamine. 

The physiological  s ignif icance of t he  increased  h i s t amine  
fo rming  capac i t y  in t he  mouse  k idney  dur ing  p r e g n a n c y  is 
open  to  specula t ion.  SCHAYER 7 d e m o n s t r a t e d  the  ex is tence  
of  a t  least  two  var ie t ies  of m a m m a l i a n  h i s t id ine  decarb-  
oxylase .  I t  r emains  to charac te r ize  more  specif ical ly the  
na tu r e  of the  female mouse  k idney  enzyme  and  to see to  
w h a t  e x t e n t  t he  enzyme  and  its increase dur ing  p r e g n a n c y  
is species specific. 

Z u s a m m e n / a s s u n g .  Die F~ihigkeit, 14C-Histamin aus 
14C-Histidin zu bi lden,  s te ig t  in der  Niere der  s chwange ren  
Maus e n o r m  an. Dieses Organ ist desha tb  eine der  re ichs ten  
Quellen yon t ier ischer  His t id indeca rboxy lase .  

The histidine decarboxylase activity of kidneys in male, pregnant 
and non-pregnant mice. Each figure represents the observation from 
one mouse. For comparison the activity of rat gastric mucosa and rat 

foetal liver are shown. 

Species Tissue Histamine formed (ng/g/3 h) 

Mouse male kidney 4 
8 

14 
58 
8O 

Mouse female kidney, non-pregnant 120 
310 
390 
660 

1 88(1 
Mouse female kidney, pregnant 20 800 

26 500 
32 300 
38 9OO 
43 400 

Rat gastric mucosa 1 010 
1 340 
1 430 
1 540 

Rat foetal liver 21 400 
23 300 
37 000 
54 200 
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Experimental Hypertension Elicited by Injections 
of Methyl Cellulose 1 

I t  has  been  shown t h a t  when  var ious  an imal  species are 
in jec ted  wi th  m e t h y l  cellulose, s torage  cell mae rophages  
and vascula r  endothe l ia l  cells incorpora te  the  ma te r i a l  
t h e r e b y  being conve r t ed  in to  ' foam cells'  2-4 resembl ing  
the  in t r avascu la r  lipid-filled foam cells which  occur  in 
cer ta in  forms of h u m a n  card iovascu la r  s and  renal  ~ disease, 
K idney  glomeruti  are  t r a n s f o r m e d  into  s t ruc tu res  which  
have  been  l ikened to  'g rape  c lus ters '  because  of the  marked  
and  ex tens ive  endothe l ia l  swelling, t~ecent examina t ion ,  
in our  labora tory ,  of histological  mater ia l  f rom ra ts  which  
had  been  the  rec ipients  of ho rmone  solut ions con ta in ing  
m e t h y l  cellulose as a suspend ing  agent ,  revea led  t h a t  the  
g lomerular  capillaries were  so occluded b y  endothe l ia l  
swell ing as to  severely cur ta i l  t he  c i rcula t ion of b lood 
t h rough  them.  Because of the  re la t ionsh ip  b e t w e e n  ' renal  
i schemia '  and  hype r t ens ion  ~,s it  seemed wor thwhi l e  to 
inves t iga te  the  effect  which  such res t r ic t ion  of in t ra -  
g lomerular  c i rcula t ion migh t  have  on the  blood pressure,  

Method.  20 i m m a t u r e  female ra ts  of the  H o l t z m a n  s t ra in  
we igh ing  70-90 g were  uni la tera l ly  neph rec tomized  and  
placed on  a 1% NaC1 intake,  procedures  wh ich  are k n o w n  
to  faci l i ta te  induc t ion  of h o r m o n a l  hype r t ens ion  9. Ten of 

t h e m  received dai ly  subcu t aneous  in jec t ions  of a m e t h y l  
cellulose solut ion which  ranged be tween  1% and  0.25% 
concen t ra t ion .  Those  which  surv ived  the  full per iod of 
t r e a t m e n t  received a to ta l  of 106 mg of the  polysacchar ide .  
The remain ing  ten  received no inject ions.  Blood pressures  
were measu red  per iodical ly  on unanes the t i z ed  animals  by  
a t a i l -p l e thysmograph .  The e x p e r i m e n t  was conc luded  on 
the  32nd day,  su rv iv ing  an imals  be ing killed wi th  e ther .  
Organs  and  t issues  f rom t h e m  and  those  which  died inter-  
cu r r en t ly  were t a k e n  for we igh t  and  microscopic  exami-  
na t ion .  
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