
H I S T A M I N E  C O N T E N T  OF BLOOD AI~D LYMPH AND THE A C T I V I T I E S  

OF I I I S T A M I N A S E  AND C H O L I N E S T E R A S E  DURING THE D E V E L O P M E N T  

O f  EXPERIMENTAL I N F L A M M A T I O N  

A . V .  Fedorova 

From the Department of Pathological Physiology (Chairman-Prof. Doctor of l~Iologlcal 
Sciences B. I. Kadykov) of t |~ Leningrad Veterinary Imtitute (Director-Prof'. Doctor 

Veterlnat 7 Sciences G. S. Ktmnet~v) 

{R, ceived Iuly 26, 1956. Prefer, ted by Academician L, A. Orbel0 

According to many authorities [2. 3, 6]. pathological ,tares of various divisions of the nervous system, as 
weLl ~ i~ the coune of ~rne internal diseases, am accompanied by functional disturbance, of the autonomic 
r.e~ou~ system az,,1 the amount of their mediator, pre.<ent in the blood becomes elevated. This rim is regarded 

aa accum:~lation of an exce~ of ncurohumoral factors at the ~ite of their formation as a eot'~equencr of 
~aLholog~cal irritation and the comequent migration of these ~,ubstanees into ~ e  blood stream. 

A great deal is known concerning the histamine content of blood and tissues and the activities of the en- 
zyme* hL~zmi~ase and cholinesterase. 

However, very little I$ ~nown about the activities of the*e em~yme~ in t1~e lyre#z, evert though the com-  
Fc.q~on of the I)'m~h zeflects fl~e events going on in the tissues of both the normaI organ/~xn and also when iu 
f~uct~ofxi~.g b~s been upset. 

The aim of the present study i$ to in~'estfgate the blood and lymph as to their content of histamine and 
~.e activities of histamines, and cholinesterase duzing the coupe of an expe:imental imqammation of the small 

E X P E R I M E N T A L  METiIODS 

The experiments were performed on 88 cats of approximate:y the ~arne age and weight. "I~0 ani:nal~ 
h ~  ,, laparotomy trader ~ept le  conditions and turpentine in quantities of 0.1 cc was introduced into the wall of 
t,~e small fntestfae and into the lumen fr ~ome 10-12 places. 

As Laflammatlons developed the entrails were utilized In short experiments, a near animal being used 
e~ch day from ~ e  grot, p operated simultaneously. 

In this fashion, we were able to trace the changes in tim hlstamlne-htstamlna~e sy,tem nnd the chollnet- 
tera~, activity dur~g the Inflammatory alterations taking place in the ~mali Intestine at the end of 3 hours, and 
tLea, ~ 2, 3. 5. 7 and 10 d~2/s after the time of injection of th~ turpellttne. The cats were lmmobLltz, eti by lnJer 
tloa of Iycopedfu:n Into the en~tld arteries. Blood for examination was drawn from the caroled art~r/, and lymph 
-,rat drawn from the thoracic duct after a preliminary laparotomy. Histamine was determined by the biological 
method with a vet)' ~light modification of the method and instrument Of V. M. l~orovsky [4"1, hi~iamina~ activity 
- l:~logieal and chemical methods, cholinestera~e activity - biological method [7]. 
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EXPRRIM~NTAL RESULTS 

The average reJulu obtained were c o m -  
pared ~tt.~l the b ~  conteh~ of hlstamis~ep h l ~ -  
mlnase activity and choll.esterase of the ,arne 
individual experimental animal (tee Table). 
As this table t.hows, the histamttto level rl~es in 
can after turpentine hs~ been introduced Into 
the m~.il intestine, lt~ content i.~ blood and 
lymph growing gradually to a maximum a f t ~  
2-3 days, beginning to diminiflt after 5 days 
but not returning to normal, and by the 10th. 
day ~ e  hi ,amine content of the blood war 
higher than in lymph. 

After fnt~duc~ng the turpentine into 
the small lntestlrm the histaminase ~cttvtty In 
tim blood and lymph changed almost parallelIy: 
within 3 houri there was ob~em~ed a m~ked 
sise (in blood - ~OXff~ in lymph - 16~ 9, then 
a gradual decrease, and witliin 3 days ~ e  blood 
showed even a 33~ decrease while the lymph 
had an insignificant increase of lle]c. La the 
succeding days there was again an increase 
(after 10 days, in M c c d -  l~Y3~ in lymph - 

lxs~. 

The chotinestera~ activity in carl af- 
bet the inception and development of Inflam- 
mation decre~ed in beth the blood and lymph 
in about the same proportion: being moat mark- 
ed after 2-3 days and lea.At - after 7-10 days. 

Histologic ~r:udies co~ffirmed the pre- 
~ence of the inflammatory p rec i s  in the small 
inte,tine: within 3 hou~ there were the signs 
of l>cgttming inflammation, definite edema of 
the mucosa and submuco~a, blood vemel en- 
gorgement; after a day marked ederr~, of the 
submucosa, sloughing of the epithe!ium wilh 
surface villi and focal xnucous necrosis; after 
2 days - phlegmo:'v2~s, submucous, and InUa- 
m~cular slou~fng with leucocytlc di.tsolution. 
Later , tudi~ of Lhe inflamed tissue~ showed a 
copious cellular Lqfi2trate, presence of a fibrin- 
otn exudate, hemorfl~ages a~nd necrotic foct In 
type Intestinal wall. 

The rt~e in kl~tamina~e activity within 
the blood and lympffi within the fIr, t hours M- 
ter introducing the inflammation-producing 
agent, m all probability, must be associated 
with the bcglnn~ng of the active hypetemia, 
while later (by the PM-3d days) the histaminam 
activity may be the consequence of dystrophic 
proc~-~es proceeding lnthe ti~ues and leading 
to the formation wlfi~l~ them of hi~tan-dn~, 
this latter being then destroyed. 
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Tim ri=, of the hhtamlnr level within th, blood and lymph can bo e~plah~ed by tim fotmatl'm or lllmra- 
tlon of lavg~ amount, of hltt,tmlne a= well at of the depression of hlttamina~c activity, 

Dep~enIon of tho choline~ter~te may be a consequence of the rl~o of tho hl~tamlno,~ it t! well hnown 
that hhtamlno hat a ttr~ng antlchollr~mr~ activity [1, ~]. 

SUMMARY 

Experlmcnttl Inflammation in cats raised the htsta~v2ne le~et of blood and lymph. The hlstamfoat, act./- 
vh" 7 tinct =lmulta~eou,ly while that of clvollnesteta~c was depressed. 

[11 
prr 1944. 

LITERATURE CITgD 

D. E. Alpcrlr~ Chemical Factor, in the Servous l:'xcftation of ~ Human Org~nlsn~ * Stat~ Medical 

D. E, Alperin. Arhh. Patol,. 1952, Vol. 14, No. ~ pp. 13-17. 

V. P. F.ezu,~lov, i;. G. Bergcr. V. T. Kollody, [1. Ya. ~ozhan, To F. l',senho. Humoral Aut~regulattott 
In the ActlvR~ of hhe Autonomic System, VII AU-U~don Congres3 of Pharw~cologl~t~ l~lplologist, and iliochemitt~. 
Abstracts of Repota." 194~, pp..~17-318o 

Substzace~." 
19r (b). 23. 

r q 

03 

V. M. ~rovzhzya, R.ztoL Zhur, $$5P,, X940, Val, ~ ,  Part X-2, No. 7-8, pp.96-I:!.2. 

M.~ Ya, Mlchelson, C~emlcal Theory of Exci~tlon and the Mechanism of Central Action of Certallt 
Conferemce on P~ob1~wa of Chemlcal Traa~rrd~on of tl~ Nci~,e Impu~. Abstracts of Reports., 

S. A. Pizem, ky' l:0as. Vrach, 1910. t~. 11. pp.355-~.58. 

H. Sc~.elner, Compt. r,~nd. 5~ F.loh, 1939. 130, % ~/52. 


