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T h e  I n f l u e n c e  o f  I n t r a p e r i t o n e a l  A d a p t a t i o n  t o  

H i s t a m i n e  o n  the  H i s t a m i n e  U l c e r a t i o n s  i n  t h e  
G u i n e a - P i l ~  ~ 

In  previous invest igat ions  i t  was found t h a t  inha la to ry  
and per i toneal  adap ta t ion  to h i s tamine  (H) inhibi ts  the  
his taminic  and anaphylac t ic  react ions in guinea-pig ~,s. I n  
v iew of those findings, i t  seems to  be of in teres t  to  inves t i -  
gate  the sensi t ivi ty  of the  gastr ic  wall  to H in guinea-pigs 
adap ted  to tha t  amine.  I t  is well known t h a t  H is capable  
of producing gastr ic ulcerat ions in guinea-pigs4-L In  this  
paper  we present  the  results of exper iments  concerning 
the influence of in t raper i tonea l  adap t a t i on  to H on the  
ulcerogenic ac t ion  of h is tamine.  

Methods.  E x p e r i m e n t s  were carr ied ou t  on 40 female  
guinea-pigs, 300-500 g ' b o d y  weight .  

A d a p t a t i on  to h i s tamine :  Animals  were adap ted  by  
the  in t raper i tonea l  method .  Guinea-pigs were g iven  da i ly  
inject ions  of 0.2 mg /kg  h i s tamine  dihydrochlor ide .  The  
degree of t empera tu re  decrease in the  r ec tum was em-  
ployed as a tes t  of sens i t iv i ty  to H. If, a few days  a f te r  
the  beginning of inject ions,  t e m p e r a t u r e  failed to  show 
(10 min  af ter  inject ion) a decrease exceeding 0.2°.C, the  

s t ronger  dose was applied. E a c h  step of t he  increase of a 
dose amoun ted  to 0.05 mg/kg.  Af te r  four  weeks the  dose 
was increased to 0.4 mg/kg.  This  dose was g iven  once 
dai ly  for two  weeks. 

The  sens i t iv i ty  to H of controls  and the degree of adap-  
ta t ion  was tes ted in h i s tamine  aerosols as descr ibed by  
MAgLI~SKI e t  al.S,L Control  animals  were g iven  da i ly  
in t raper i tonea l  in ject ions  of 0.1 ml  isotonic saline. 

H i s t a m i n e  u lcera t ions :  The  h i s tamine  ulcerat ions  were 
made  by  subcutaneous  in jec t ion  of 30 mg /kg  of long- 
ac t ing  H.  H i s t amine  d ihydrochlor ide  was di lu ted in 1 ml  
of absolute  e thano l  and then  suspended in 25% (weight 
per  volume) beeswax in arachid  oil, in the  propor t ion  of 
10 mg  H per  1 ml  of base. 

Results .  The  results  are  summar ized  in the  Table.  In  
the  course of adapta t ion ,  three  t~nimals died. Two preg- 
n a n t  females  were excluded f rom the  control  group. Seven  
f rom the  control  group died in shock a few minu te s  af ter  
the  admin i s t r a t ion  of long-act ing H.  

F ive  animals  f rom the  control  group died wi th in  24 h 
af ter  the  admin i s t r a t ion  of H. The  au topsy  revealed par-  
t ia l  or  t o t a l  autolysis  of the  s tomach.  All o the r  animals  
were killed 72 h af ter  the  in ject ion of long-act ing H.  The  
s tomach  and the  d u o d e n u m  were removed,  opened along 
the  large cu rva tu re  and careful ly  examined .  Two photo-  
graphs  show ulcerat ions of average  size (Figure 1 and  2). 

Discussion.  The da ta  presented  indicate  t h a t  an imals  
adap ted  to H by  means  of in t raper i tonea l  in ject ions  show 
a remarkab le  resistance to b o t h  the  ulcerogenic ac t ion  of 
H and to  the  h i s t amine  shock. This  l a t t e r  f inding is in 
ag reemen t  wi th  previous  da t a  concerning the  h i s t amine  
shock 8. 

There  is the  ques t ion  concerning the  mechan i sm by  
which the  resis tance to t h e  ulcerogenic act ion of H is ob- 
tained.  The  solut ion of the  ques t ion  appears  of impor tance  
because of an  essent ial  role of H in the  s t imula t ion  of 
gastr ic secret ion and perhaps  in ulcer  ae t io logy in m a n  ~o, ~. 

Fig, 1. Control guinea-pig. Stomach with ulceration made by injec- 
tion of 30 mg/kg of long-acting histamine, 

Group No. of Died Ulcerations 
animals 

Total Stomach Gastric Duo- 
autolysis denal 

Adapted 17 0 4 0 0 4 

Control 18 7 I1 5 4 2 

Fig. 2, Control guinea-pig. Stomach with many ulcerations made by 
injection of 30 mg/kg of loug-acting histamine. 
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This  ques t ion  is suscept ible  of two  a l t e rna t ive  explana-  
tions. One of t h e m  is t h a t  the inf luence of adap t a t i on  to 
H modif ies  the  reac t ion  of  the  par ie ta l  cells to  H as re- 
revea led  by  lowered secret ion of  hydroch lor ic  acid. The  
second a l t e rna t ive  exp lana t ion  is t h a t  adap t a t i on  to H 
al ters  the  suscept ib i l i ty  of the  gastr ic  mucosa  to the  
ulcerogenic  acids secreted in a h igh  concen t ra t ion  or  in a 
g rea t  a m o u n t  ~-~a. 

The  p resen t  results  failed to give any  precise indicat ions  
in this  respect.  I t  is desirable t h a t  the  results  of fur ther  
inves t iga t ions  focused on t h a t  p rob lem should con t r ibu te  
to  i ts  solut ion.  

Rgsumd. Les cobyes  adapt6s  ~ l ' h i s t amine  pa r  voie 
intrap6ri ton6ale sont  proteg6s cont re  l 'ulc6re de l ' e s tomac  
pos th is taminique .  

J .  R.  DMOC~OWSK~ and Z. F~L~ 

Deparlment o/General and )Experimental Pathology, 
School o] Medicine, Lodz (Poland), October 7, 7963. 

at,. W. H. BACHRACH, M. J. GROSMANN, and A. C. Ivr,  Gastroentero- 
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~ J. H. NORTIaaOP, J. gen. PhysioL 9, 497 (1995j96). 

La r e s p i r a t i o n  t i s s u l a i r e  c h e z  l e s  p o i s s o n s :  
Etude  des  c o n d i t i o n s  o p t i m a l e s  p o u r  o b t e n i r  

et  m e s u r e r  u n e  cc r e s p i r a t i o n  potent i e l l e  ~t 
s u r  b r o y a t s  t i s s u l a i r e s  

KREBS ~ en 1950, pa r  ses t r a v a u x  sur  la respi ra t ion 
t issulaire chez les Mammif~res  a 6tabli  que le m~tabol isme 
propre  t~ chaque  esp~ce, est  m ieux  refl6t6 par  l 'exp6ri-  
m e n t a t i o n  sur  coupes que  sur  b roya t s  t issulaires.  L ' in t6-  
grit6 des syst~mes enzymat iques  6 tan t  m ieux  respect6e, 
la resp i ra t ion  des coupes est n e t t e m e n t  plus impor tan te .  
Depuis  ces exp6riences,  de n o m b r e u x  l iquides  physio-  
logiques on t  6t6 propos6s. LOCKWOOD ~ a pu reprodui re  
une centa ine  de formules  r6sumant  les connaissances 
actuelles.  

Dans  le cas des Poissons, en  par t icu l ie r  chez cer ta ins  
Cyprinid6s d ' eau  douce,  la  consis tance des organes rend  
al6atoire l ' ob t en t ion  de coupes d '6paisseur  constante .  
Aussi 1'6rude de m6tabol isme respira toire  ne peut-e l le  
s 'e f fec tuer  de fagon reproduct ib le ,  que  sur des homo-  
g~n6isats. Cependant ,  les 6changes gazeux  de tel les pr6- 
para t ions  res ten t  tou jours  faibles e t  se p r6 ten t  peu  ~ des 
6tudes compara t ives .  E n  effet  des diff6rences 16g~res dans 
la mesure  des vo lumes  d 'oxyg~ne  absorbS, en t r a Inen t  des 
erreurs  consid6rables dans  le calcul  de l ' in tens i t6  respira-  
toire.  Nous  avons  donc  essay6 d ' a u g m e n t e r  la consomma-  
t ion d 'oxyg~ne  de t issus pr6par6s selon ce t te  t echn ique  
par  des condi t ions  & i n c u b a t i o n  appropri6es.  Nous  avons  
6t~ amen6s tt pr6ciser la  formule  d ' u n  l iquide physio-  
logique,  suscept ible  &assurer  une  respi ra t ion cellulaire 
ac t ive  e t  reproduct ible ,  que  l 'on peu t  qual i f ier  selon 
]~.COB s, de ~respirat ion potent iel le~.  

Materiel ~t Mdthodes. Les exp6riences sont  r6alis6es sur  
des Tanches  m~les ou femelles ~ ~g6es de 3 ans, Tinca 
tinca L., de 150 ~ 200 g, nourr ies  su ivan t  le m6me r6gime, 
Une  premiere  s6rie de mesures  a 6t6 effectu6e en h iver ,  
sur  des suje ts  v i v a n t  t~ 5-6 °, e t  une  seconde s6rie au  
pr in temps ,  sur  des a n i m a u x  v i v a n t  t~ 10-12~C. Le foie 
est r a p i d e m e n t  pr61ev6 sur  des Poissons tu6s par  d6capi- 
ra t ion,  e t  recueil l i  sur de la  glace. Le tissu d6coup6 en 
menus  f ragments ,  est  broy6 au POTTER ~ 0°C p e n d a n t  1 
min.  L a  concen t ra t ion  adopt6e  est  de 100 mg/ml .  

La  consommat ion  d '0xyg~ne est  6valu6e selon la tech-  
n ique de WA~BU~9. L 'exp6r ience  est  r6alis6e ~t 20°C. Les 
va leurs  expr im6es  son t  f ina lement  rappor t6es  au  mg  de 
mat i~re  s~che, pa r  heure  (d~terminat ion  des teneurs  en 
eau pa r  dessicat ion des tissus, sur  CI~Ca anhydre ,  sous 
v i d e  e t  ~ t emp6ra tu re  ambian te ) .  

Rdsultats expdrimentaux. (a) Influence du glucose et du 
saceharose. Nous  avons  t o u t  d ' abo rd  utilis6 la solut ion de 

Ringer-Krebs ,  ajust6e au  mil ieu in tgr ieur  des Cypr i -  
nid6s s. Bien  que  ce l iquide physio logique  cont ienne  tous  
les  616ments ioniques indispensables,  aux  concent ra t ions  
appropri6es,  les consommat ions  d 'oxyg6ne  res ten t  faibles. 
Selon les observat ions  de  HOGEBOOM et  SCHNEIDER 6, 
l 'homog$n6isat ion en solut ion i so tonique  de glucides re- 
spectera i t  mieux  l ' int6gri t6 des cons t i tuan t s  cel lulaires;  
nous avons alors a jout6 ou subst i tu6 au l iquide de R inger  
du glucose ou du saccharose.  Le  Tab leau  I r6sume Fen-  
semble  des r~sultats  ob tenus  avec  des b roya t s  pr6par6s e t  
incub6s dans ces conditions.  

La  lecture de ce Tableau  mon t r e  une  a u g m e n t a t i o n  de 
la  consommat ion  d 'oxyg~ne  de 38% dans  le R inger  glu-  
cos6 e t  de 81% dans le saccharose seul en solut ion iso- 
ton ique  et  t ampon6e  tL p H  7,5. Cependant ,  les 6changes 
gazeux  res tan t  encore r e l a t i v e m e n t  faibles, nous  avons  
cherch6 ~ accrottre lear  in tensi t6  pa r  add i t ion  de divers  
ac t iva teurs  du m6tabol isme.  

(b) I~]luence du pyruvale et du succinate. Ces deux  m6-  
tabol i tes  interm6diaires  du , cyc le  de KR~BS, on t  6t6 t~ti= 
lis6s soi l  en solution pure  isotonique,  soi l  en  m61ange avec  
du saccharose. De plus, darts les deux  cas, nous  avons  

TabIcau I. Consommation d'oxyg~ne des broyats de foie de TanGhe 
dans une solution de Ringer et de glucides (Janvier) 

MiHeu Nombre QO z Augmentation % 
d'ext~- moyens par rapport 
riences [~l/mg/h au t~moin 

Ringer (t6moin) 6 0,9t 
Ringer+ GlucoseO,25M 3 0,29 +38% 
Glucose seal 0,25 M 8 0,33 + 57 % 
Saccharose seul 0,25M 11 0,38 +81% ! 

i H. A. K~EBS, Biochem. Biophys. Acta 4, 249 (1950). 
A. P, M. LOCKWOOD, Comp. Biochem. Physiol. g, 241 (1961). 

s A. JACOB, Th~se Facult~ des Sciences, Paris, no. 4689 (1969). 
Des experiences pr6c6dentes avaient montr6 que l'intcnsitd respira- 
toire est ind6pendante du sexe de l'animal. 

5 Composition de la solution de Ringer adapt~e aux tissus de 
Poissons; pH du liquide; 7,5. 1. Liqtdde isotonique 70 p., NaCl 
anhydre R.P. 0,136M, ~ KC1 auhydre R.P. 0,002M, CaCl z anhydre 
R.P. 0,001M; 2. Tampon, NaHCO a R.P. 0,154M 15p., KH~P04 
R.P. 0,100M Ip. 

e G. H. HoG~ooM et W. C. SCHNEIDER, in Biochemlst's Handbook 
(Spon. ~dit., London 1961}, p. 810. 


