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IMME DIATE TYPE ALL ERGIC REACTIONS.

The solution to the problem of the modelling of the aller g ic

diseas es of man in experiment encounters a whole series ~t the

• diffic ulties which to a considerable degr ee deter m ine the complex ity

of modelli ng and majority of the diseases of man.

Page 15.

Alle rgic illness/s ickness/diseases as such are encou nterm~ only in

man. The hence unde rs tandab l y fundamental pos ition about the fact

that the mod elling of these states in ani mals in their entire

completene ss, th~ specific character of clinical course , wit h the

special feature/peculiarities of organ c iocaliza tion is virtually

impossible . Thus, one can speak only about the modelling of the

separat e allergic reactions , component the pathogenetic basi s of the

different allergi : diseases of man. In this connect ion very valuable

is the reproduction of allergic reactions cn organ/contr ols , tissues

and the cellular structures , obt ained fro m man.

Let us pause at the description of the classical and most

frequently utilized experimental models of imm ediate type allergic

reactions , a n d also on those of them , in develo p ment  and

IIiuc ~~ . - • • • - . ~~.— -~ . . .
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• application/use of which we have its own experiment.

Active sensitization. The capacity to sensit ize anima l possesses

any worthy antigen . However, this ca pacity is dissimilarly expressed

for variou s antigens. Is high the sensitizing activity of such

antigens as serous globulin of man and  a n i m a l s , b ul l  s~ ru~ a l b u m i n ,

ovalbumi n, which are the classical antigens, utilized for the

reproduct ion of t h e  sens i t i za t ion  of a n i m a l s .

To bact erial tox ins  is also specific noticeable sensi t i z ing

a c t i v i t y ,  c o n s t a n t l y  detected of gu inea  pigs.

Eve n in ea r l y  i n v e s t i g a t i o n s  was shown the  poss ib i l i ty  of the

sensitizat ion of a n i m a l s  by defect ive an t igens .  L a n d s t e i ner  and

Levine (1930) sensi t ized g u i n e a  pigs by t h e  isomers of

p a r a — a m i n o — t e t r a n i l  acid , bonded wit h proteins of horse s e r um .  Dur ing

the introd uc tion to an ima l s  as the react ing inj €c t ion of t hese

isomers, bonded w i t h  gallinaceous/c h icken globulin , appeared

anaphy lac t i c  shock.  To reproduce a n a p h yl a c t i c  s hock is possible by

one azo compound  of the  gu inea  pigs , sensi t ized by a z o p r o t e i n .  These

data  were c o n f i rm e d  by t he  subsequen t  wcrks .

The s e n s i t i z a t i o n  of an ima l s  can be reproduced also b y  the

carbohydra tes, se:reted from bacteria; however , their sensitizing

— ~~~~~~~~~~~~~~ S ~~~~~~~~~~~~~~~~~ ~~~... ~~~ . t~~~~_ ~~~~ fl_ a. —
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activity is considerably lower than in worthy antigens.

In experimental allergology quite widely use a sensit ization of

animals by different allergens, for example , by the allergens of the

pollen of plants and by their protein fractions (F. F. Lukmano va et

al., 1967)

During the evaluation of the sensitizing capacit y of one or the

other antigen (allergen) should consider the form/species of animal.

Thus, for instance , dogs are sensitized veil by horse seru m and it is

F considerably worse by egg protein, whereas guinea pig are sensitized

to ident ical degree good by these an t igens .

Sens i t i za t ion  can be reached by the  d i f f e r e n t  m et h o d s  of the

in t rod uction of a n t ig e n  into the  organ i sm of an imals :  s u b c u t a n e o u s ,

in t r acu t aneous, i n t r a v e n o u s , in t ra per i toneal, in h a l a t i o n , en t e r a l .

Best are the  f i r s t  of f o u r  methods of sen s i t i za t ion, a nd f o r  relia ble

enteral  sens i t iza t ion  are required the a d d i t i o n a l  m e t h o d s ,

alleviating the absorption of an t igen .  Oral  sens i t i za t ion  it was

possible to reproduce in rabbits, giving tc them together with food

within a mon th daily 30 ml of lo/o solution ,f ~u1l serum albumin

(Strannegard ,Y~Lrch ision, 1969). Throug h 2 weeks in animals , appeared

reagin—like antibodies , which were being held during 4 months.

- -~ - .--~-~ --— •- — — - -——-- --
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A n i m a ls , u t i l i z e d  fo r  the reproduct ion of t h e  classical

t mani festat ions of a n a p h y lax i s , are guinea pigs , r abb i t s , iog s.

For the sensi t ization of guinea pig by egg protein or horse

serum is s u f f i c i e n t  5 .1 0.8  — 7.10~~ g of p ro tein .

Pa ge 16.

Incubat ion period in th i s  case s u f f i c i e n t ly l a s t ing  ( 2 0— 25 d a y s ) .

with  an increase i n  the  sensi tiz ing dose of protein to 10~~ g, the

expressed sens i t i za t ion  is revea led already to the 7— 1 0 t h  day.  For

the reliable sensi tization of rabbits is necessary a greater qua ntity

of antigen — about 5-10 mg of protein (ovalbumin , horse se rum , serous

y—globulin) on 1 kg. of the weight of body ; for the sensit ization of

dogs — about 20—30 ng of protein on 1 kg. of the weight of the bod y

of animal.

The state of sensitization of guinea pigs can be held of up to 2

years. In rabbits and dogs, this period is considerably sh orter.

Thanks to introduction into the practice of experiment al

allergology of different stimulators it is possible to obtain

sensit ization by worthy antige4i in all cases at the indicated

form/species of animals. As this stimulat or most widely is used the

A
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full/total/complete Freund ’s adjuvant , which is the mixtu re of one

part of the anh ydrous lanolin, 2 pa rts cf liquid petrolatum , into

whic h it is added by 1— 2 mg BTsZh on 1 ml of mixture. Before

utilization the obtained adjuvant they autoclave twice wit h 1.5 at.

during 40 minutes with an interval 24 hours .  For  sens i t iza t ion  the

a dj u v a n t  mixes  wi th  the  solut ion of a n t i g e n  ( i n  physio log ica l

solution) in relationship/ratio 1: 1, and then mixture they emulsif y

by agitation or with the aid of syringe before cbtaining of unifor m

mass without the separation of phases.

The app l i ca t i on/use  of s t i m u l a t o r s  m a d e  it possible to  
—

constantly reprodu ce sens i t i za t ion  eve n in r a t s  and mice. The

action/effect of such stimulators of sensitiz ation in rats as

whooping vaccine and full/total/complete Freund ’s adjuvant , is

explained, apparently, by lowering the resistance of anima ls to

histamine.. Furthermore , whooping vaccine noticeably strengthens

consumpt ion/production/generation in the rats of the cytophilic

antibodies, “which sensitize fat to cell” (Keller, 1966: Binaghi ,

Benacerraf , 1964). L. I. Zelichenko (1969) conducted comparative

research on different methods and it showed that the reliable

sensitization of rats is reproduced even by the single

intraper itoneal introduction 2 ml of the mixture , which consis ts of

the equal volum es of horse ser um an d wh oop in g vaccin e, which contains

into 1 ml 2.1010 of microbial bodies. Reacting intra venous

A
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• administration of antigen to the 16th day causes lethal anaphy lact ic

shock in 60o/o of the cases. Severa l minu tes after the introduction

of the cha llenge dose of the antigen of ra t  t h e y  begin to develop  the

restlessness/anxiety, which is gradually changed by the

full/total/com plete absence of reaction to pain ful irritants. In the

first of 10—15 minutes , appears shortness of b reath , is developed

edema of m uzzle , lugs, scrotum. After 20—30 minutes , shortness of

breath is strengthened and appears the so—called abdominal syndrome:

rat lie/rests, after being split on liveliness with the stretched

clamps. Frequently the animal issues the characteristic squeak , wh ich

• is explained , apparently by sharp spastic abdominal pains. At the end

of the  f i r s t  hour , is possible the  passage together  w i t h  feces of

blood y discharges Rec tal te~iperat ure falls from 38 to 340 and it is

below. In the killed from anaphylactic shock rats are revealed the

changes mainly in the intestine: intestine and mesentery are

plethoric, noticeable hemorrhage into the wall of intestine and

hemorrhagic exudat ion into the lumen of intestine.

For the target/purpose of the approach/approximation of

experimental conditions to the natural methods of the

incidence/impingement of allergens into organism , can be used other

methods of sensiti zation , in particular inhalation. The courses of

the sensitization of animals in this manner mu st be specially

selected for the utilized allergen. The principle of method consists 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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of the creation of the aerosol of the aqueous solution of alle rgen

(antigen) in the special chambers , where they place in time of the

inhalation of animals.

Was recently carried out the anal ysis of the physicoc hemica l and

immunological properties of the anap hylac tic antibodies, which were

be ing generated during the sensitization of animals.

‘°~r— ~~~~~~

1~hesa data make it possible to evaluat e, how anaphy lactic

a antibodies of animals correspond tc the allergic antibod ies of man .

Of the guinea pigs of those sensitized with worthy anti gen , are

formed two types of 7—antibodies wit h different electrophoretic

mobility (Benacerraf , 1966). jQapid” type antikodies, whic h have

sedimentat ion c ~~‘~ant 7s (7s y—antibodies ), are strictl y

anaphylact ic, hey are crit ical for the formation of systemic

• an aphylaxis and local anaphylact ic reactions of guinea pi;s

(Benacerra f, 1966; Brocklehurst, Coiqubou n, 1965) and they do nct

join complement in the presence of antigen. “Slow type antibodies ”,

which also have sedimentation constant 7S (7S 72—antibody) • join

compleme nt and do not sensitize the tissu e of guinea pigs.

The ana ph ylactic antibodies of guinea pigs (71 —antibodies),

whic h sensitize the tissues of the same animals , are thermolabile.

— • • _ _ . t ~~~~~~ . - - _  —~~
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Their activity is retarded or is completely blocked by heating wit h

56°C. This property draws together anaphylactic antibodies with the

allergic antibod ’es of man (by reagin) . However , unlike the latter

• anap hylactic antibodies are passed through the placenta and are

capable thereby to passivel y sensitize the tissues of frui t/fetus.

Rapid and slow type antibodies possess identical papain

fragments (I and It on Porter) , but they differ in properties and the

structure of the heavy polypeptide chain in 111 fragment , whic h,

apparently, and refers to the joining of antibody wit h tissues.

In mice during sensitization, also are for.ed 7i~~~~ 
and

72—antibodies, and the first of them are anaphylact ic. Unlike reagin

of man, the anaphylactic antibodies of mice are not record/fixed by

tissues during long time.

In dogs and rats, also are developed the anaphylactic

antibodies , which according to electrophoretic properties are rela ted

to slo w p — g l o b u l i n s .  Of the a n a p h y l a c t i c  a n t i b o d i e s  of r a t s , much  in

ccni mon wi th  reagin person. Thei r  concen t ra t ion  in blood se r u m  very

low , they are thermolabile , have a sedimentation constant between 7s

and 19S and sensit ize the tissues of rats during long time.

All antibodies are capable of being record/fixed on tissues and
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con ditioning by t.tls the sensitization of tissues of specific

antigen. The ca pacity of the joining of anap h y lactic antibodies with

tissue receptors is determined tha t by the ~tructural special

feature/peculiarit y of heavy polypeptide chain (Sorkin, 1966).

Passive sensitization. In exper imental allergology is used

P predominantl y the model of the ~assive sensitization of marine to

guinea pig/mumps necessary to introduce 150—200 ~ig of pure/clean

antibodies. Pure/clean antibodies , or 0..5— 1 ml of the blood serum of

rabbit , hype r— immunized by worthy antigen , introduce to guinea pig

intra venousl y or intraperitoneally. Anap hy lactic reaction they

reproduce in 24—48 hours after the intrcd uction of anzibolies. Since

the sensitization of animals in this case is realizea by heterolog ous

antibodies, it is necessary to kee p in mind that they are not

identical by their ph ysicochemical nat ure to the anaphylactic

antibodies, described above. The antibcdies of rabbit , which

passively sensitize guinea pig, are related to ~2—g lobulins, they

possess the complement—fixing property and are thernostable.

There is significant interest for the modelling of the

manifestations of bronchial asthma and vivo in the intratracheal

method of the passive sensitization of animals. This method was

successfully used in experiments on dogs (Patterson , 1969 )

• - - ~~ -—-
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Page 18.

The introduct ion of the aerosol through the intratracheal tube

to a dog—recipient simply feasiblly can be repeated several times.

For the pa ssive sens i t i za t ion  of dogs in t r a t r a c h e al ly  is used t h e

blood serum of dog—donors whom have revea led allergic state, which

arose under natura l conditions (Patterson, 1969). The increased

sensitivit y under natural conditions meEts in the

high(ly) —tho roughbred (more frequent than hunting ) dogs, that contact

any active allergen , for example , the pollen of weed — ambrosia. In

the blood serum of such animal s, are contained reagin—like

thermolabile antibodies. With the aid of atomizer this serum it is

lead in the for m of the aerosol throug h inttatracheal tube to a

dog—recipient three times in a day/every other day. Volume of the

cnce int roduced s e r u m  3—4 ml.

For the re produc t ion  of the  r eac t ion  of b rcnchosp asm , a re use d

either the  aqueous ex t r ac t  of the  pc l l en  of p l an t  or the  a q u e o u s

suspension of one-piece/entire pollen. This allergen is introduced in

the form of aerosol it is intratracheal through 2 day s after the

last/latter procedure of passive intra trachea l sensitizati on.

Depending  on the concen t r a t ion  of a l lerge n and degr ee of t h e

sensitization of anima l, the exposure time of initial symptoms varies

within the limi ts of several minutes after the beginning of 

~~~ -— —---- -—----— - —-- • —-_ --~L;~ -
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4 exhibition/exposure. Appears acute/sharp dispnoea . After stopping of

the introd uction of allergen , the signs of suftocat ion gradually

disappear. They can be also easily removed by the introduction of

adre na lin.

• Monkeys also can be easily sensitized passive by intratrachea l

method (Patterson, 1969). For this sensitization is used reagin blood

serum of the patients with pollinosis. The execution of the

sensitization of monkeys is analogous wit h the intratracheal

• sensitization of dogs. Chances from the brcncho pulmonary apparatus

during the inhalation of allergen consist of increase of the

frequency of respiration, decrease in the expiratory volume and the

elonga tion of the phase of exp iration.. These changes begin into the

first of 10 minutes after the beginning of the inhalation of allergen

and grad ually they disappear on the 60—120th minute after stopping of

the action of allergen. The repeated inhalation of allerge n either

not at all causes reactions or it cond itions weak reaction.

Anaph ylact i • ...ck. The variants of the clinical cour se of

anap hy lac t ic shock in m a n  are different . During heavy course SC ( I~

af te r  the  introduc t ion of a l lergen begins  sudden  collapse wi th  the

loss of consciousness. Such m a n i f e s t a t i o n s of anaphylactic reaction

as broncho spasm , sk in  rashes, in th is  case not ha ve t ime  to  de velop.

In the less heavy cases the symptoms of systemic anaphylaxis appea r

I
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into the first of 10 minutes after the introduction of allerge n or

later. Suc h sy m ptoms are a feeling of fea r, restlessness/anxiety, the

pulsating headache , dizziness, noise in ears, pcuring perspiration .

Frequently patient perceives the sharp itch of entire body with the

subsequent development of net t le ras h or allergic edema of Quincke s’s

• type of different localization. The quite first manifestations of

• shock can be symptoms from the respirator y organs : a cough , the

growing on feeling of suffocation, conpression in breast , i.e., the

s ym p t o m s , wh ich are  the  result of bronchospas m and edema of the  wa l l

of bronchi , but somet imes  also l a r y n x .  Are treguent also symptoms

from the gastrointestinal tract: nausea , vomiting, the acute/sharp

abdomina l pains, which appear as a result of an

abbreviation/contraction in the smooth muscle of intestine . Appear

involuntar y defecation and urination. In women appear bloody

discharges from vagina. These are the symptoms , which testify to

implication in the reaction of viscera l swccth musc ulature .

Thus, the riskiest manifestations of ana phylactic shock in man

are caused by drop in the blood pressure, by bronchospasm and edema

of the wall of bronchi.

Page 19.

In experimental animals the leadirj minifestations of 
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anaphylact ic shock are different dependin g on the form/species ot

• anim al , and the basic symptomatology of anaphylactic shock of man can

• be modeled on one form/species of animal only partially. However , the

account of the mos t explicit patnogenetic mechanisms of anaphy lact ic

shock in guinea pi gs, rabbits and dogs makes it possible to

suffic ient fully model the most essential mechanisms and the

manifestat ions of systemic ana phylaxis cf man.

For the reproduction of ana phy lactic shoc k can be use d both

actively and the passi vely sensitized guinea pigs. Lethal

anaph ylact ic shock during the utilization of method s described abo ve

of sensitization they reproduc e by the intravenous or intracardiac

introduction 1 mg of protein (ovalbumin or 7—glcbulin) . On the 1—2nd

minute after the introduction of antigen in animal , appear agitated

motions, wool tous les, they appea r sneezing, cough , guinea pig/mumps

cards by clamps muzzle ; frequently are observed convulsive springs.

After 2—5 more minute s animal falls sidew ays with tonic and clonic

spasms. Lnha lation is accomplished with great difficulty, with the

wide opening of mouth , sometimes with interval/gaps several minutes.

Is noted paralysis of sphincters , they are secreted by cal. and

ur ine. Following this begins death. Meart is cortinued to be reduced

still several minutes after the stop of resjiration.

Antigen can be introduced also by an other method: it is 

~~ - -
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intraperitoneal , intramuscular ly, subcutaneously, inhalat ion. With
I

such met hods of the introduction of the antigen of the manifestation

of anaphy lactic shock, are less expressed and are noted after more

lasting time interval after the contact of organism with antigen.

The symptoms of anaph ylactic shoc k in rabbits are predominantly

caused ~y an abbre viation/contraction in the pulmonary arterio les.

Excitation , cough, the signs of the difficulty cf respiration are

absent. An imal falls with sharp convulsiv e motions and the

liber ation/excretion of feces and urine. Through several minutes

begin death. Unlike guinea pigs, irregular respirat ory movements in

rabbits are retained for a while after the stop of heart.

In dogs the driving mechanisms of anaphylact ic shock are a drop

in the  a r t e r i a l  pressure, th e red is t r ibut ion  of the blood ,

impl ica t ion  in the reaction of the smooth m u s c u l a t u r e  of t h e  vesse ls

of the abdominal ca~ ity and liver. Throug h severa l minutes after the

intra venous introd uction of antigen dog reveal restlessness/anxiety,

ex c i ta t ion , in it appears  v om i t i n g ,  a re  secreted by cal. and  u r i n e ,

painted by the blood. Then sets in comato se state, dog falls

sideways, the muscles of extremities are weakened , respiration is

attenuate/weakened, from mouth is secreted the foam. With lethal

anaph y lact ic shock the weakness progresses , again can appear vomiting

and diarrhea and with convulsions it begins death.

- ~ 
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Whateve r the  d i f f e r ences  in t h e  man i f es ta t ions  of a n a p h y l a c t i c

shock of the different form/spec ies of animals, import ar~t in

pathogenetic sensm disturbance/breakdowns caused first of all by

implication in the reaction of one or the other groups of smooth

muscles.

Ana p h y lax i s  of t h e  i so la ted/ insu la ted  s m o o t h — m u s c l e

organ/controls most successfully models the basic pathogenetic

mechanisms of such widespread and risk y manifestations of allergy in

man as ana ph ylactic shock and bronchial asthma , and it is convenient

model for research on the ccmmon/general/tota l laws governing the

sensitization of different tissues and pathochemical mechanisms of

allergic reactions.

Passive sensitization of the isolated,insulated smooth—muscle

organ/controls. The majority of facts was obtained on the

organ/controls of guinea pigs (intestine, uterus, light/lung), and

are only uni tary report/communications about the passive

sensitization of the isolated/insulated organ/ccntrols of othe r

form/species of animals , in particular rats, mice (Saikdwa , 1965),

mon key s an d man (Tollockson , Frick , 1966; I. S. Gushchin et al.,

1968).

-1 
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The sensitization of the organ/controls ot guinea pig can be

reached by the antibodies, obtained onl y from the determined

form/species of animals. The greatest sensitizing activity possess

homologous antibodies and the antibodies of rabbits, considerably

smalle r — the antibod y of man. The antibodies of horse, bu l l , sheep.

birds in any conc?ntrations are not caused the passive sensitization

of the smo oth— muscle organ/controls of guinea pig.

• Dependence of passive sensitizaticn on a quantity of antibodies.

The degree of the passive sensitization of the organ/controls of

guinea pig by rabbit antibodies with time ccnstant of incubation is

proportional to a quantity of antibodies (I. S. Gushchin et al.,

1968).

For the reproduction of the passive sensitization of intestine

and light/lungs , is sufficient an extremely small quantity of

antibodies — about 0.1 ~g on 1 ml of liquid/fluid in which the y

incuba te organ/control (Brocklehurst , Coiquhoun , 1965) . M a x i m u m

effect appears wit h an increase of the concentration ot antibodies

100—1000 times. With the greater concentration cf utilized
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antibodies, begins the inhibition ot passive sensitization (I. S.

Gushchin et al., 1968). The anaphy lactic reaction of organ/control

appears during fixation in it less than 0.1—0.3 pg of antibodies on

100 mg of tissue. With the aid of the rabbit antibodies , mark/tagged

£ 1 3 1 , is shown , that for the reproduction of the anaphylactic

reaction of the small intestine of guinea pig is sufficient the

fixation 0.6 pg of antibodies on 1 g of damp/crude tissue and even

• 0.02 pg of antiboiies on 1 g of damp/crude tissue. The differe nce in

the obtained results, apparently, is explained by the degree of

purification /cleaning antibodies. When the force of the anap hylactic

reaction of pulmonary tissue was considered in a quantity of freed

histamine, it turned out that to one molecule of tne fixed /recorded

antibody comes several thousands of molecules cf the freed histamine.

In actuality this numeral is considerably mor e, since by no means all

molecules of the fixed/recorded in tissue antibodies partici pate in

the release of histamine , since not all of them are located near

cells — the sources of this substance.

Depen dence of passive sensi t i za t i cn  on t emp e r a t u r e .  The

antibodies of those form/species of animals wh ich do not sensitize

the orga n/controls of guinea pig, are adsorbed on the m bot h good and

the sensit izing ant ibodies. That the fact tha t for the cre ation of

sensitization is required the special fcr m/species of the “fixation”

of ant ibod ies, show ex periments on a change  in the t e m p e r a t u r e

~~~~~~~~~~~~~~~~~~~~ -
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condi t ions  of passive sens i t i za t ion,  the  spee d of the j o i n i n g  of

rabbi t  an t i b odies by t h e  i l ium of gu inea  pig it v i r t u a l l y  re m a i n s

co nstant  dur ing a change  in the t empera tu re  f r o m  20 to 37°C , w h e reas

the degree of the passive sensitization , evaluated in the value of

the ana phy lactic reaction of organ/control, is strengthened

proportional to an increase in the temperature in the period of

sensitization (I. S. Gushchin et al.., 1968). The adsorptio n of rabbit

antibodies by the light/lungs of guinea pig is increased only 2 times

with an increase in th~ temperat ure from 0 that 37°C, but the speed

of sensitization - 15 times.

Maximum sensi tization reaches at L~0°C (with time constant of

i ncuba t ion ) ,  but at temperatur e above 140°C it is decreased , which is

bonded with the disturbance/breakdown of the mechanism of quit e

anaphylact ic reaction or with decrease of the fixation of antibodies

(I. S. Gushchin et al., 1968).

The dependen :e of passive sensitization on the temper ature ma kes

it possible to assume the possibility of implication in this p rocess

of different fermentation systems. However , it turned out that many

agents, suppressing cellular enzymatic reactions, such as cyanide (10

millim ole) • azide (50 m i l l imo le )  • f l uo r id e (5 m i l l i m o l e ) ,

d in i t ropheno l  (2 millimole) and phenol (10 millimole), do not

influence the develcpment of passi ve sensitization.
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Duration of sensitization. With optimal temper ature conditions

(37—38° C) for ac~iieveia en t of the ma ximum of sensitizat ion is

• required the determined time interval from 1 tc 3 hours whose

duration depends on the concentration of the utilized antibodies.

Page 21.

Duration of incubation for developing the sensitization has even

greater value, than the concentration of antibodies (Feige n, Nielsen ,

1966). so, a 1000—fol d decrease in the concentration of antibodies

can be com pensated for by a 145—fold increase in the duration of

sensitization.

Effec t of ions and p)ion passive sensitization. The presence of

inorganic ions (Na, Mg, CA , Cl, K, SO~ , HPO4, Br) not is compulsory

for accomplishment of the passive sensitization of the

isolated/insulated smooth—musc le organ/controls. Moreover , in

ion—free medium in isotonic solution (solutions of saccharose,

dextrose, fructose , lactose and arabinose) sensit ization

occur/flow/lasts considerably faster, but the addition of

electrolytes retards sensitization . In this case, does not have a

value the form/species of the added ion. On the light/lungs of guinea
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pig, it was reveal/detected that during a decrease in the ionic force
1

of the sensitizing solution was increased the adsorption of immune

-~‘—globulin; howeve r, strengthening sensit ization in this case did not

begin (Brocklehurst , Coiquhoun , 1965).

The process of the passive sensitization of the

isolated/insulated bowels of guinea pig with raboit antibodies is not

changed during change of from 8.2 to 5.6. But if r~
1 they change

with the aid of CD 2, then begins inhib ition or even the

full/total/complete blockade of sensitizatica.

The deg ree of passive sensitization can be raised by

introd uction into the medium in which is sensitized organ/control,

ureas. The amplify ing action/effect of urea is developed with the

concen t r a t i on  of 0.16 moles, and it reaches the maximum with of 0.8

moles.. The a c t i o n/ e f f e c t  of urea is e f f e c t i v e  o n l y  in the  presence of

antibodies. The treatment of isolated/insulated intestine with urea

to or after conducting of passive sensitization is not led to the

described effect. At the same time the thorough washing of the

organ/control, sensitized in the presence of urea, is not

remove/tak en the  i n t e n s i v e  an a p hy l a c t i~- reac t ion .  The n a t u r e  of the

described phenomenon thus far is unclear..

On the proper t ies  of ant ib odies , w h i c h  sensit iz e s m o o t h — m u s c l e

- - - • _______
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orga n/controls.  The  c a p a c i t y  to sensi t ize  the  i so l a t ed/ in su l a t ed

organ/controls possess not all types of known antibodies. Works of

Ov ary and coworker s (1963) and White ard coworkers (1963) showed that

the antibodies of guinea pigs wit h the coefticient of sed imentation

7S belong to two types: some of them with electrophoretic mobility in

the region of ~1—globulin possess the sensitizing activity, of others

— with mobility in region there is no ye—globulin.

For guinea pig 1r 1~~ globulin possesses inccwparably greater

sensitizing activity with respect to the orgaii/controls of guinea

pig, than 7z~ 
globulin , wherea s the degree of adsorption of each in

tissue virtually identical (Brocklehurst, Cclquhoun , 1965)

The antibodies of man with the coefficient of sediientation 7S

are capable of sensitizing the tissues of guinea pig, but for

y1 —macrog lobulins does not have this capacity.

The isolated/insulated cuttings off of the small intestine of

monke y can be sensitized by the antibodies, which relate to classes

IgA and IgG blood serum of the patients with pollinosis, whereas the

bowels of guinea pig can be sensitized only by ant ibodies lgG. The

antibodies, bonded wit h IgA , are thermolabile , and their sensitizing

activity is decreased by heating wit h 56°C for ‘4 hours. I;A

sound/health y people ’s serum suppresses the sensit ization, caused

• -•••—-•——-— 
~~~~~~~~~~~~~~~~~~~~~~~ - - an~~-~~~ .-t ._ ,.
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cn].y by IgA—antibodies , and IgG sound/healtby people ’s serum

remove/takes the sensitization , caused by botn types of antibodies .

In human serum are present at least two fracticns of the antibodies

one of which (IgA) can be referred to reagin.

Page 22.

F ur ther  research on the mechanism of t h e  passive sens i t i z a t i o n

of the small intestine of monkeys by the antibodies of man

(Kobayashi , et Al , 1967; Wicher et Al. 1968) confirmed and

supp lemented these data.

After the publication of the mat erials, which testify to an

existence of the new type of the immu ncglobu lin of class E (Ishizaka

et Al , 1966, 1967) • not det ached it is earlier from other ty pes of

immu nog lob ulins , w a s  s tud ied  the  i n t e r re l a t i o n  of th is  i m m u n o g lob u l i n

and sensitizing ca pacity of hum an antibodies with respect to the

small intestine of monkeys (Wicher et ~l, 1968). It was show n, that

the exhaustion of immunoglob ulin E in huma n sera suppresses their

capacity to sensitize the smooth—muscl e preparation of mon keys , and

thereby was experimentally subst antiated the bond of the sensitizing

antibodies wit h this type of imm uncglobulin. These antibod ies proved

to be high — sensiti vity to the processing/treatment by mercaptoetha nol

(Buckley, Metzgar, 1966).

-- ~~~~~~~~w_~~• - - • --— .•-~~~~~~~~ — -  •~ 
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As a result of detaile d research on the mechanism of the

sensitizat ion of the isolated/insu lated smooth—muscle organ/controls

cf man (I. S. Gushchin et al. 1968, 197C; A. D. Ado et al. , 1969) was

shown , -chat the allergic antibodies of man , critical fo~ the

sensitizat ion of the smooth muscles of man (small inte st ine and

bronchi) were analogous to reagin. These antibcdi es are also

thermolabi le, arrange/located in the same zcne cf the fractions of

t h e  serum proteins , obta i ned by gel  f i l t r a t i o n  t h r o u g h  Sephade x

1—200; are bonded with the same types of ima uncglobulins , as reagin.

Charac t e r i s t i c  of an anap h y lact ic abb r e v i a t i o n/ c o n t r a c t i o n  in

the smooth—muscle organ/controls and the effect on it of some

factors. The special feature/peculiarity of an ana~ hylactic

abbreviation/contraction in the various organ/ccntrols is the tine

characteristic s of shortening answer/r esponse under the effect on the

isolated/insulated organ/contrcls of chemical stimulators (histamine ,

acetyicholine, serotonin, etc.).. This peculiarity con sists in

r e l a t i ve ly  last ing l a ten t  period , the  period ot g r o w t h / b u i l d — u p  and

decrease in t ite ~ibbreviation/contractjori.

Of different organ/controls the duraticn of the latent period of

an aphylact ic abbreviation/contraction varies frcm 10 to 60 seconds.
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The temporary and quantitative characteristic of anaphylactic

abbrevia~ ion/contraction most comp letely studied in the

isolated/insulated small intestine of guinea pig. For the

extent/elongation of small intestine, the sensitivity of muscle to

histamine, acetyl~ holine, serotonin , ions K and to specific antige n

is dissimilar; are most sensitive to these substances the extremital

secticns of the ilium.

During the st ud y of the anaphylact ic reaction of smooth—muscle

organ/controls, one should bear in mind that after the additio n of

antigen is developed specific desensitization of organ/control for

antigen. The refore tor research on the effect of different factors on

anaphylact ic abbreviation /ccntraction , usually are used the adjacent

cuttings off of small intestine of one and tne same guinea pig. Some

researcher s dispute the value cf similar experiments, since,

according to their data , the separate cuttings ctTf of small intestine

of the one and the same sensitized guinea pig answered by dissimilar

by value reaction to the defined doses cf both antigen and the

histamine, and acetylcholine. However , in this work , and in the

major ity of the investigations, dedicated to research on anaph ylaxis

cf smooth—muscle organ/controls, is used the isotonic method of the

record of abbreviation/contraction. As showed special invest igations,

this met hod really is not absolutely accurate fcr the quantitative

evaluation of the shortening answer/response of smooth muscle, since

4 



~~~~~~~~~~~~~~~~~~~~~~~ 

nbc = 7720160 1 PAGE )
~~

the isotonic shortening of muscle can te maximum under the submaximun

force of stimulation. From similar deficiencie s is free the method of

isometric record , which makes it possible tc obtain a strict

quantitative characteristic of stress level, developed with muscle in

response to the act ion/effect of the va rious stimulating a gents.

Page 23.

Therefore introduction into the experimental practice of the study of

the anaphylactic reaction of the smooth—muscle organ/controls cf the

isometric method of record makes wit h especially valuable the

obtained in this case results (I. S. Gushchin , 1966—1969).

The amplitude of anaph y lactic abbreviation~contraction , measured

— unde r conditions of isometric or isotonic record, is increased

proportional, to an increase in the dose of antige n, thus far is not

reached the maximum of abbreviation/contraction.. The max imum force of

an anaph ylactic abbreviation/contraction in the cut (1.5— 2 cm) of

small intest ine of guinea pig under conditions of isometric record is

approximat ely 6 g. The quantity of antige n, necessary for achievement

of maximum abbreviation/con traction, in different cases is different.

This depen ds both on the form/species of the utilized antige n and on

the degree of sensitization.
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Is establish/installed the bond between the mechanica l and

• electric activity of smooth—muscle cells during the development of

anaph ylactic reaction (I. S. Gushchin , 1966) . It is shown, tha t an

increase in the muscle tension during ana phylactic reaction precede

change s in the electric activity of cellular diaphragm /membrane.

These changes are expressed in a decrease in the membrane potential

(depolar iza t ion  of d i a p h r a g m / m e m b r a n e )  and t h e  f r e q u e n c y  increase  of

the sponta neous action potentials, which characterize the rhythm ic

activity of smooth— muscle cells and which activate their shortening

mechanism. The qua n titative manifestation of such changes corresponds

to the force of the shortening reaction of muscle. Discovered changes

in the electric a c t i v i t y  of the d i a p h r a g m / m e m b r a n e  of smoo th— musc le

cells d u r i n g  anaph y lactic reaction are analogous  to the  changes ,

observed under  the different stimu lating influences on smooth—muscle

cells (I. S. Gushchin , 1969).

The duration of the latent period of anaphylactic

abbreviation/contraction to a certain extent depends on the dose of

utilized antigen and is decreased with its increase. The signi ficant

duration of the latent period of ariaphylactic

abbreviation/contraction is determined that by time of the

pe netration of antigen to the reacting structures (I. S. Gushchin ,

1969) . 
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Abbreviat ion/ccntraction strength during the utilization of a

ma ximum dose of antigen somewhat is inc reased with an increase in the

tempe rature from 25 to 40°C and with an increase in the initia l

musc le tension from 0 to 2.5 g, which is bonded wit h an increase in

the common/general/total excitability cf smooth—muscle pre paration.

An in crease in the temperature in the ~hic h surrounds

crga n/control liquid/fluid to 45°C makes possible the repr oduction of

anaphylactic abbreviation/contraction, the sensitized uterus ,

processed during 5 minutes in Ringer ’s solution at temperature of

45°c and then placed into solution with teir perature of 370c, it does

not react to the addition of specific antigen. In this case, the

shortening capacit y of muscle is not disturbed . Normal light/l ungs

and the bo wels of the guine a pig , sensitized with the antibodies ,

thorou ghly heated at 45°C, reacted with the addition of specific

antigen. Whe n first were heated the indicated organ/controls with

45°C, and then they treated them by the sensitizing antibodies ,

reactions were not discovered. The inactivation of anaphylaxis of

smooth m uscles can be obtained and in vivo. The organ/cont rols of the

sensitized guinea pig, heated to 43°C, are not reduced wit h the

addition to them of specific ant igen. This process of inactivation is

re versib le, and the anaphylactic react ion of smcoth—musc le

organ/controls is red uced in 24 hours after heating of animal. During

heatin g occurs the inactivation of scme factor , which is located in

4 
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tissue. It is not clear , is this factor necessary for the containment

cf the molecules of antibodies in cells or for the realization of the

very mechanism of the anaphylactic reaction , which associates the

addition reaction of antigen with antibcd y (I. S. Gushchin , 1968).

Page 24.

Reproduction of an anaph ylact ic ccntracticn in the small

intestine and uterus of guinea pigs ( r eac t i on  of S c h u l z — D a i l y )  . Ir.

exper iment  the y use guinea pigs approximately 2~0 g in weight.

Animals are killed by means of bloodletting from carotid arter ies.

The cuts of the ilium approximatel y 2 cm ir long secrete near

ileocecal angle. Then each cut are cautious ‘ashes in liqu id/fluid of

Krebs of room temperature. The composition cf Krebs’ liquid/fluid (in

millimcles): Na are 137.4, K — 5.9, Mg — 1.2, C~ 
— 2.5 Cl are 134 ,

H2po4 — 1.2, HC03 — 15.5, glucose is 11.5. Frcm both ends of the cut,

reinforce silk ligatures. All the manipulations with organ/con trol

are conducted in Krebs ’ liquid/fluid at room temperature. In the case

of the setting of reaction on uterus into experiment , is taken one

horn of the uterus. Dale (1913) in experiments were used the virgin

guinea pigs of the outside period of estrus. Preliminary treatment of

guinea pigs with estrogen m akes it possible to increase the

sensitivit y of uterus in the reaction of Schuize—Daily. The prepared

smooth—muscle preparation then is placed into tray for the

—- — -—— —- - - ~~~~~~~~~~~~~~~~ 
- •~~~~ •_ •
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isolated/ in su la t ed  organ/ cont ro ls . Tray  is glass  cy l i nde r  w i t h  two

ofitakes: below and in upper section. Volume of the tray between

these offt -akes 5—10 ml. Through the lower cfftake feedi~ig solution

enters tray, and while through the upper it escape/ensues from it. To

preferably use constant perfusion (approximately 2 el/win in speed).

ey one ligature organ/control they reinforce at the bent in the form

cf a hook end of the hollow glass small tube, immersed/inserted

together wit h orga n/contrcl into tray. Through this same the small

tube into tray, enters oxygen or carbogen.. Another end of the

organ/control they reinforce on lever for the record of shortening

activity under isotonic conditions or on sensor for record in

iscmetric mode/conditions. Last/latter method mere

adequate/approaching. Feeding liquid/fluid (to 37°C) is heated in the

water bath into which is submerged the tray with organ/control. The

method s of the recording of abbreviation/contractions can be the most

different: on kym ograph , photoelectric , from oscilloscope face , ink.

The tested substances , added to organ/control , must be dissolved on

the same feedin g liquid/fluid and are heated preliminarily to 37°C.

The volume of the added solutions is abou t 0.2 ml. Are described the

method s of the automatic addit ion of substances to organ/control. The

value of anaphylactic abbreviation/contractio n expresses or in

percentage s with respect to the value of a maxi mu m

abbreviation/contraction in the same preparation to any standard

stimulator (histamine , acetylcholine) , or in histaminic

4
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(acetylcholine) equivalents. For this , after the establishment of the

excitability o~ smooth—muscle preparation at fixed level, they build

the calibration curve of the response reactions of muscle for the

increasing concentrations of histamine (or acety icholine) , and the

value of anaphylactic a b b r e v i a t i o n/ c o n t r a c t i o n expresses in  the

concentrat ion of the utilized substance , which gives the same of

value abbreviat ion /contract ion as anaph ylactic.

For con ductin g the passive sensitizaticn the prepared

smooth—muscle preparation is placed into test tube wit h the solution

of rabbit antibodies against any antigen. Anti lodies are dissolved in

100/0 (isotonic) solution of saccharose. Sensitization is cond ucted

= fcr 2 hours at temperature of 37°C and constant saturation of

solution by oxygen or carbo gen. Maximum sensitization under these

conditions begins wit h the concentraticn of rabbit antibod ies against

cvalbumin of appro ximately 50—100 jig/ml . After conducting of

sensitization organ/controls the y was h clean in Krebs ’ liquid/fluid

and they use for the reproduct ion of anaphylactic

abbrev iation/contr action.

Passive anaph y laxis of the isclated/insulated small intestine of

monkey (Avde yeva, 1969). Of the ilium of monkeys (Macacus rhesus)

they prepa re cuts approximatel y 2 cm in long and after their washing

retain to experiment in Krebs ’ liquid/fluid with 4°C not more than 48

Ii
——~~~~~-~~~~~s ,  ~~~~~ : - .



~ 

- -

DOC = 77201601 PAGE ....è~~3/
hours.

Page 25.

Passive sensitizat ion realizes by the methcd , described above. As the

sensitizing material is used the serum cf the patients with the

increased sensitivity to pollen allergens (to allergens of ambrosia ,

timoth y grass, the hedgehcgs Cf polythala m cis, fescue). Ma ximum

sensitization is achieved during the utilizaticn of reagin sera in

br eeding/culture/dilution of 1:1000 — 1:10 000. for the reproduction

cf ana phylactic abbreviation/contraction, is used specific allergen

in the breeding/culture/dilut ion which is not less than 10 times the

more than toxic concentraticn , determined on the control unsen sitized

cuts of in testine.

Reproduction of bronchospasm during the isclated/insu lated

preparatio n of the light/lungs of guinea pig. Guinea pig

approximately 300 g in weight they drive in by means of bloodletti ng

from carotid arter ies. They reveal the neck part of the trachea , t hey

insert in it the direct/straig ht tracheotomy tube approximately 2.5

cm in length. For obtaining the preparation of the i so l a t ed/ i n su l a t ed

l i gh t/ l ungs  of f i n/ e d g e , they  cut on the  l ine  cf thei r  c o m p o u n d  wi th

breast bone and the  l a t t e r  t h e y  remove.  T h e n  t h e y  sever t h e

esophagus, the downcoming part of the aorta and spinal col umn at the
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level IX — XII of thoracic vertebrae. Atter opening pericardium , they

uncove r the point of emergence of aorta and pulm ona ry arte ry. Aorta

they tie up, and pulmonary arter y they reveal ard insert in it

cannula (perfusion) in the direction from heart. Pulmonary vascular

system washes through this cannula in feeding liquid/fluid

approximat ely 5 mI /mm in speed. The head Ct heart is cut off and

remove the part of the ear of left auricle , which facilitates the

passage of the perfusing liquid/fluid through the tissue of

light/lung. Then the prepared preparaticn of light/lungs is pl aced

into special apparatus. It is the pressurized/sealed occluded

cy linder from the organic glass with a height of 25 cm and wit h a

d iame te r  of 9 cm. Within cylinder is placed the infundibulum bellying

of which is directed to cylinder cover. Infundibulum facilitates the

collection of the perfusion liquid/fluid , which ebbs from

light/lung s. In c y l i n d e r  cover , th ere are two ccnc lus ion/ de r iva t ions,

on one of wh ich by transitional rubber tubE they reinforce trachea ,

and on other — pulmonary artery. The preparation of light/lungs thus

is suspend ed above infundibulum. Through the trac hea into

light/lu ngs, enters the air during the “respiratory /breathing”

motion s of l i g h t/ l u n g s , which  are created by r h y t h m i c  changes  of t he

air pressure in the chamber with a frequency of approximately 60 per

minute.  Through  t h e  p u l m o n a r y  a r t e r y  is fed the perfusion

liquid/f lu id with a velocity of of 1—2 el/win , saturated by oxygen

and heated to 37°C. The chamber with the preparation of the

4

— -- - --
~~~~~~~~~~~~~~~~~~ — - _

~~-~~~- . - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~ 
~~-~~~~-~~~~_~~ _- - -

DOC = 77201601 PAGE

33
isolated/insulated light/lungs is placed into the water bath , whic h

provides the constancy cf temperature ccnditions . Feeding

liquid/fluid consists of two parts by volume of the liquid/fluid of

Krebs and one part of the solution of polyglucine. In the bcttom of

the chamber , is located the out— gate through which escape/ensues

pe r fus ion  li quid/ f l uid at the t o r q u e / m o m e n t  of  a pressure increase of

air in the chamber. Tested substances are introduced into the current

of per fusing liquid/fluid , which enters the pulnonary artery.

“respira tory/breathing ” motion s record with kym cgrapb with the aid ot

a Marey capsule , connected through the T— connection wit h

intratracheal cannula.

Passive anaph y laxis of the isolated/insulated smooth— muscle

organ/controls of man (I. S. Gushchin , 1969; G. V. Poryadin , 1969) .

Exper imen t s  are conduc ted  on the isolated/insulated pre parations of

the ilium and bronchi , obtained within the limits macroscopic ally cf

the not changed tissues during different operations. For the

preparation of smooth—muscle preparaticn from fractional bronchi , is

used the method of the preparation of the “spire” of bronchi. For

this, in the purified from the surrounding tissue bronchus the y

insert the glass rod according to the diameter cf bronchus and ‘~hey

con duct by razor s piral—shaped cut/section along the length bronch us,

secreting the fine/thin strip with a widt h of 3—4 mm and with a

length of 30—40 rim.
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Page 26.

In this case, succeeds in making, as a rule, 1 1/2—2 revolutions

around bronchus. The secreted spire they bind into annulus , and on

the side, contradictory/opposite bonded tc ligatures, they r e i n f o r c e

ancthe r ligature for the subsequent fixation in tray for

organ/controls.

From smaller (segmental) bronchi it is possible to prepare a

preparation—chain/network , for which the removed bronchi are cut into

separate annuli and they bind then (on 4—5 annuli) into

chain/netw ork.

Fro m the  i l i um of man , t he y p repa re  l o n g i t u d i n a l  s t r i p s  whose

length is approximatel y 1.5— 2 cm and whose width is approximately 0.5

cm. Prepared smooth—muscle prepar ations can be retained in Krebs’

liquid/fluid to the experimental setup for 24—72 hours wit h ‘4°C.

The passive sensitization of the smoot h—muscle preparations of

man is conducted just as the smoot h— muscl e organ/controls of monkeys.

As the serum , which contains allergic antibodies, is most better used

bloo d serum of the patients with the increased sensitivity to the

I
- 
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pollen of ambrosia .  M a x i m u m  sens i t i zat i cn  at t e m p e r a t u r e  of 37°C and

the durati on of 2 hours  is achieved in t h i s  case with use of a serum

in breeding/culture/dilution 1;10 and it is below . For the

reprod uction of anaph ylactic abbreviation/contraction, use an

allergen of the pol len of ambros ia  in f ina l concen t r a t i on  (on

nitrogen) 30 ~g in 1 ml.

Passive sk in  an a p h y lax is (PKA ) of guinea pig successf ully models

immedia te  type  ski n a l le rg ic r eaction s , w h i c h  t a k e  place , wi th

increase in the  p e r m e a b i l i t y  of sk in  vessels, edem a an d hype re m ia of

skin. An inc rease in the permeabilit y of skin of guinea pigs is

difficult to note without the utilizaticn of staining substa nces. The

first successful attempt at the intravenous introduction of

color/pain t for demonstration of the iri mediate type of the

anaphylact ic reaction of the skin of guinea p igs was carried out by

Ramsdale. However, only later many years this rcdel received wide

acceptance.

For the reproduction of PKA , most frequently t hey use the guinea

pigs wit h a weight of 250 g. Results tc conveniently estimate on

white animals.

During manipulation with animals, one should observe spec ial

care in or der not to cause in them stress reaction , since the latter
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can make impossibl e reproductic n of PKA.

Several hours before the setting of reacticn pre—cut wool the y

shave  of f  by elect ric razor.  D u r i n g  t h e  u t i l i z a t i o n  of a d e p i l a t o r y

sk in mus t  be t r ea t ed  by it fo r 24 h o u r s  be fo re  the se t t ing  of

reaction. The skin of back is most adequat e,approaching, since on it

are obtained the more distinct reactions. Intracutaneous injections

ma ke from both sides at a dist ance 1.5 cm from center line and at a

dista n ce 1. 5—2 cm from each other, so that from each side it is

accomodated on 3-4 sample/tests. Intracutaneous sample/tests fulfill

with the aid of the combined (tuberculin) syringe by the capacity of

1 ml. Fine/thin needle is intrcduced into skin cn 1—2 mm. Volume of

the introd uced material 0.1 ml . Intravenous introduction to

convenient ly conduct  i n t o  the  subcu taneou s ve in  of f r o n t/ l e a d i n g

clamps.

In the majority of cases the reaction is ccnsidered through

30—45 minutes after the introduction of the resolving pose of

antigen.

As a rule, maximum reaction reaches on the 10th m inute. For

alleviating the evaluation of the weak reactions of animals , they

clog , skin is remove/taken and is measure d the diameter of reaction

on the reverse sid e of skin. If necessary can be used the -
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i l l u m i n a t i o n .

Since the  r e a c t i v i t y  of g u inea  pigs  is d iss imi lar, in each set

- - cf experimen ts, one should include not less than 4—6 anima ls.

Sensitization of skin by rabbit antibodies~. The blood serum of

rabbit , wh ich contains antibodies, is used in the dilute or undiluted

form/species and  t hey in t roduce  in t r ac u ta neous ly .

Pa ge 27.

An tigen is introduced intravenously in volume 0.5 ml. Antigen is

dissolved in 10/a solution of Evans ’ bluing, prepared in physiolog ic

salt solution. If is USEd the undiluted se rum cr its

breeding/culture/dilutions less than 1:100, then antigen one should

introduce in 5—7 hours after the intracutaneous introduction of

antibodies. The low breeding/culture/diluticas cf serum can by

themselves cause the stimulation of skin and an increase in the

pe rmeab i l i t y .  In these cases co lor /pa in t  one shculd i n t r o d uce for  30

minute s be fore the intravenous introduction of antigen. If during the

f i r s t  30 minu t e s  of no react ion on the spot of the introduction of

antibodies it appears, i. e., confidence -in the fact that the

reaction a f t er the i n t r o d u c t i o n  of ant ige n is specific.  D u r i n g  the

t utilization of higher breeding/culture/dilutions of serum color/paint

_____________________________________________________ 
-
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and antige n can he introduced siuultaneou sly without fears. Is

absolutely necessary the determined latent pericd between the

introduction of antibodies and antigen during which to occ ur the

fixation of antibodies in skin. In the  f i r s t  of 25—30 m i n u t e s  a f t e r

the  int rod uction of antibodies react io n it is nct possible to

reproduce generall y. Most justified is time interval between the

- 
- 

in t rod uction of an t ibod ie s  and a n t i g e n  of approx im atel y 3 — 6 ho urs..

An increase in the permeability of the vessels with PKA is

developed very rapidly and is not retaine d for a long time. Thus, the

color/pain t, which emerges from vessels during an increase in their

permeability, makes attained the evaluation of reaction. From the

aforesaid it is understandable tha t the color/paint must be

introd uced either before the injection of antigen or it is

simultaneous wit h it, but on no account after injection, since an

increase in the permeability of vessels durin g this reaction passing.

If model of PKA is used for the detection of antibodies , then it

is necessary to use a n t i g e n  in s i g n i f i c a n t  excess. It was shown , t hat

the quantity of antigen , necessary for the reprcduction of the

max i m u m  PK A, is inversely proportional to a quantity of antibodies .

The necessary quantity of antigen for the reproduct ion of the maximum

PI(A is directly proportional to the value of the molecule of an t igen

(Table 1).
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Since the significant excess of antigen does not inhibit the

reaction of the determinaticn cf antibcdies into PKA , it is possible

to use an  an t i gen  in the quantity, which exceeds 10—100 times that

necessary for maximum reaction.

Data Table 1 can be disseminated to other antigens.

P K A can be reproduced  by w o r t h y  an t igens  or p o l y v a l e n t

haptene/haptens. Monovalent haptene/ha p tens do not reproduce PKA , but

they can inhibit reaction to reacting administration of

full/total/complete antigen , if the la tter is in t roduced  soon a f t e r

the i n t r a v e n o u s  i n j ec t i on  of m o n o v a l e n t  h a p t e n e/h a p t e n .  These

informat ion were obtained with antibcdies against lactoside,

&—pheny l— ( para—azoben zoylacet ate) , d i n i t r cp h e n y l and t r i n i t r o p h e n y l .

In the reaction of the inhibit ion when are used low—molecula r

ha ptene/ba ptens, PKA one should estimat e not later than 15 min utes

after the introduction of full/total/complete antigen. For the

reprod uction of threshold reaction , it is sufficient about 0.003 ~ig

of antibodies (on nitrogen) in such a case, when is used hyperimaune

serum. Somewhat greater quantity of antibodies is required in the

case of applying the weaker sera, since normal 7—globulin , com peting

with the molecules of 7—globulin of antibodies for tissue receptor s,
i/t’i.,: dD~~-~ Pk~r-~.

IIIIIFJ IL.. .
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Table 1.

Quantity of antigen , necessary for the reprcd uction of PKA during

u t i l i za t ion  0.025 ~ig of antibodies (on n i t r c g er )  (on Ovary , 1964) .

f Ko~ uqeCT-
I / - 80 aunt-

(II Mo~ieK y- reua , BO C ’j Au-titn~u ~~~~~~~ npouiso.Bec
[IKA , n.tri~

PI1~ o~lyN :iea3,t 13683 0 ,63
~~~~~~~~~~ a~1b( yMI(I( 40 000 10 ,00
) BM’flhii CMBOp OT O’l - 70 000 31,00

• UMU a.’Ib6y~IiII(
6 50() 000 100 ,00

Key: (1). Antigen . (2). Molecu lar weight. (3). çuantity of antigen ,

wh ich reprod uces PKA , ~g. (4). Ribonuclease. (5). Egg albumin. (6)

Bull serum albumin. (7). Hemocyanin.

Pa ge 28.

Sensi t i za t ion  of skin by the antibodies of other form/species of

an imals. The antibodies not of all fcrm ,’species of animals sensitize

the skin of guinea pig . Whi le  for the sensi t iza t ion of the  ski n of

gu inea  pigs it is required about  0 .003 pg on nitrogen of the 

-- - -• - —• - - . - - ~-~~~~—--~~~~
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antibodies of r a b b i t  and  gu inea  p ig ,  then for sensitizatio n by the

antibodi es of mice  the m it is necessary 10—25 t imes more , but for

sensi t iza t ion by the  ant ibodies  of ra ts  — 50—100 times it is more..

The an t ibodies of man w i th  sed imentat ion  cons tant  iS (molecu la r

weight  160 000) are capable  of sensit izing the skin of guinea pig,

but  h igh—m olecular antibodies (molecu la r  w e i g h t  1 000 000) w i t h

sed imenta t ion  constant  19S and more rapid  elec tr ophore t ic  mob i l i t y  do

not possess th is  capacity.. Reagin, apparently, do not sensitize the

skin of guinea  pig.

The a bsence of the sensitizing capaci ty  w i t h  respect to the  sk in

of guinea  pig is revea l/detected of the a n t i b o d i e s  of horse , cows ,

goat , shee p and hens .

PKA of other form/ species  of an ima l s . P K A  is s u f f i c i e n t ly

constantly reproduced on mice by the  an t i bc d i es  of rabbi t  and mice .

It is it is most adequa t e/ app roach ing  for  tnese purposes of the mouse

wi th  a weight  of 2 0 — 2 5  g. The q u a n t i t y  of an t ib odies , s u f f i c ient f o r

the re prod uc tion of weak react ion , in th is  case must  be 25—50 t imes

greater t h a n  for  o b t a i n i n g  P KA of guinea pig; the volume of the

anti bodies , in t roduced  in t r acu taneous ly  to  mice , m ust be no t  more

than  0.05 ml. An t ibod ies  are re ta ined  in the  sk in  of mice shor ter

t ime t h a n  in guinea  pigs; opt ima l t ime i n t er va l between t h e

~ 

- ‘ .
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in t roduc t ion  of an t ibod ies  and a n t i g e n  is 1— 1 1/2 hours. The

in t ravenous  in t rod uction of an t igen  in vo lume  0.25 ml is r ea l i zed

either int o cauda]. vein or i n t c  the  dorsa l vein  of f loor/ sex  t e rm.

Reaction in  mice is developed more s lowly  t h a n  in guinea  pigs. In the

mechanism of PKA of nice , a p p a r e n t l y ,  takes  pa r t  a n a p h y l o t o x i n .

PKA ~ an be also obta ined  in ra ts .  It is bet ter  to use male  ra ts

wi th  a weight  of 15 0 — 2 0 0  g. For re product ion  of weak r eac t ion  in

ra ts, is required 50—100  t imes of t h e  mor e antibodies, tha n in guinea

pigs. An in te rva l  among  the in t roduc t ion  of ant ibodies  and a n ti g e n

also mus t be smal ler  t h a n  the  case of the repr cduc t ion  of PKA of

guinea pig s. In r a t s  in  cont ras t  to t h e  g u i n e a  pigs ant ibodies  of

ho rse are capable of s ens i t i z ing  sk in .

The ‘nvestigations, carried out on rabnits , showed that and of

th is  fcrm/ species of a n i m a l s  can be r ep roduced  PKA by homologous

antibodies ( Z v a i fl e r , B e k k er, 1966). o v ary  ( 1 9 E € )  and Lay ton  (1961)

we re obtained PFA in  hams ter s  and monkeys .

Other methods of the reproduct ion  of PKA.. An t igen  can be

introduced into sk in  i n t o  the same place, wh ere  were  p r e v i o u s l y

introduced ant ibodies. In th is  case is used the  same principle , as

upon the se t t ing of the  react ion of P r a u s n i t s — Kyu s t n e r  on peop le.

This method gives goo d results. However , during its applic at ion/use
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44
it is necessary to keep in mind  some facts. Is expedient the place of

t h e  i n t roduc t ion  of an t ibod ie s  to m a r k , so th a t  then  it w o u l d  be

possible to  in t rod uce the antigen into the same place and as control

into adjac ent region.. Color/paint is injected intravenousl y directly

before  the i n t r a c u t a n e o u s  in t roduc t ion  of antigen. This method pro ves

to be useful  when are tested very  smal l q u a n t i t i e s  of a n t i g e n  ( f o r

e x am ple, 0.005 pg of egg a l b u m i n ) . However , if a qu a n tit y of

antibodies , introduced intr acutaneously, 50 times and more exceeds

the quantity of antibodies, necessary fcr the reprod uction of the

weak PKA , then for obtaining positive reaction it is necessary to

increase t h e  dose of an t igen .  Ce r t a in  q u a n t i t y  of antibodies remains

uncombined wi th  t he  tissues of g u i n e a  pig , and  f ree an t ibod ies,

react ing w i t h  the  in t roduced  a n t i g e n , the y e l imina te  it f r o m  the

subsequent a n a p h yl a c t i c  reaction .

Page 29.

Active skin  anaph y la xis. In t h e  ac t ive ly  sensit ized a n i m a l s

small  quan t i t i e s  of a n t i g e n , i n t r o d uced i n t r a c u t a neous ly ,  ca uses the

dis t inc t  skin a n a p h y l a c t i c  reaction which  is s imi la r  to t h e  r eact icn,

reproducible on the  pass ively  sensi t ized gu inea  pigs. As con t ro l s

when conduct ing of th is  reaction to the  s a m e  a n i m a l  in t r a ~~u t ane ous ly

is inser ted  physiologica l solut ion , and  to ano the r (unsens i t i z ed )

an ima l — ant igen .  Color/paint  in these cases is injected

— - p
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in t ra venousl y d i r ec t ly  before the  i n t r o d u c ti o n  in to  the s k i n  of

an t igen .

- 
- 

Cellu lar anaphy laxis. The cellular mechanisms of imme diate type

allergic reactions are inves t iga ted  on the classical models of the

anaph y lactic react ion of the cells : t h e  adipose cells connec tive

tissue, leukocytes and first of all of the bascphils of blood. These

- 
, cells play the rol e of target cells in i m me d i a t e  type  al lergic

reactions.

Ana p h ylaxi s of adipose cells. The adipose cells of connective

t issue are one of the basic sources of the histamine and other

biologically activ e m a t e r i a l s, which  a re  f ree/released in the  second ,

pathochemica l stage of al lergic reactions (A. D. Ado , 19 5 9 ) .

Resea rc h on anaph y l ax i s  of adipos e cells is usual ly conducted on

cells of t he  l i g h t/ l u n g s  of guinea  pig, r ich in h i s t amine  and the

slcw— ope ra ting substance of a n a p h y l a x i s , sk in  of ra ts  and mice ,

conta i ning a large q u a n t i t y  of h i s t a m i ne  and serotonin , me sen te ry  of

guinea pig s, rats, hamste r s , on the adipose cells, secreted f r o m  the

abdomina l ca v i ty  of rats. The l a t t e r  are the  mcst convenien t  objec t

for resear ch on a n a p h y l ax i s  of adipose cells, since experi ments  in

the washed c lean adipose cells reduce to m i n i m u m  the  ef f e c t of one or

the other humor al factors (Zelichenko , 1969).
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peritoneal suspension. Under deep e ther/ ester  narcosis to ra t  are

- 
- intraperitoneal].y introduced 6—8~~~~ that heated to 37°C solution of

hewocele. Composition of the solution: gelatin — 8.55i~ NaC 1 
— 8.5

KC1 — O.3B~j, Cad 2 — 0.7 
~ 

the distilled water to 1 1. During 1— 2

minutes is conducted the light/lung massage of the front/leading wall

I ‘ of stomach. Then on  t h e  center  line cf s tom ach is made the

cut/section with a l eng th  of 1.5— 2 cm th roug h all lay ers. Rat

c a r e fu l l y  is t u r n e d  over by t he  abdomen d o w n w a r d  so, in order to from

the obtained opening/aperture hung the loop of intestine. Peritoneal

liquid/fluid is collected drop by drop, that flcw from intestine,

into the test tube , moistened by heparin. Suspension carefully is

mixed with anticoagulant and during experiment retain in thermostat

with 37°C. The liberation/e xcretion of adipose cells from ~he

— 
- remaining components of peritoneal suspension is conducted in the

gradient  of t he  densi t y of saccharose t h r o u g h method Glick w i t h

co—a uthors. Solutions, utilized for liberation,excret ion in density

gradient: 1) Versene—phosphate buffer (0. 190 g cf sodium salt EDTA .

2.86 3Na 2 HP04.12 H20 and 0.272 r KH 2PO, on 1 1 of the distilled —

water); 2) the stock solution of the saccharose: 53.7 3 of saccharose

on 46. 3 in]. of Versene— phosphate  b u f f e r ; 3) the working solutions of

saccharose : a) 1.2 of saccharose on J .95 .1 of stock so lu t ion , b )

1.65 3 of saccharose on 6.55 ml of s tock  sc lut icn , C) 1.3 of

saccharose on 5.15 ml of stock solution. Each of the working

solutions they finish to 10 ml by buffer and stcre at 4°C. The

-

~ 
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preparat ion of the gradient: for days to experiment into centrifug al

test tube by Pasteur pipette carefully laminate on I ml of each of

the working solutions in the following crder: a, b, c, with the

L m i n i m u m mix ing of phases. Atter 24 hours the gradient is finis hed to

room t empera tu re .  Per i tonea l  suspens ior  in volu m e 3—4 ml they

carefully laminate to saccharose, and interpkiase between them they

disturb by the lig ht/lung circular moticn of glass rod. Centrifuging

is conducted d u r i n g  10 minutes with 70C—800 r,’nin on condition of the

gradua l  gr owing of speed and smooth  i n h i b i t i o n .  A f t e r  c e n t r i f u g i n g

there become well distinguished 3 layers of the cells: on the

bounda ry  of la yer c and b — the dense whitish film of leukocytes, is

be low , in layer b — leukocy tes and adipose cells; on the boundary of

la yer b and a - the tender diffusion grey ish cloudlet of adipose

cells.

Pa ge 30.

Th is layer of cells t h e y  exhaust  by s y r i n g e  w i t h  long t i n e/ t h i n

needle. Adi pose cells resuspend in the so lu t ion  of hemoce le , t h e y

wash c lea n f rom saccharose, repeatedly  they  c e n t r i f u g e  wit h 600 r/ain

dur ing  10 minu te s  and breed i n to  1 ml of the  sc iu t ion  of hemocele.

Direc t/ s t r a igh t  test of d e g r a n u l a t i o n  of adipose cells. To the

slide , painted by 0.30/0 solut ion neu t ra l  red cn absolu te  alcohol , 

—
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will be brought in to 0.05 ml of peritoneal suspension or suspension

of adipose cells from the acti vely sensitized rats (to 9—16i~ day of

sensi t izat ion). To th i s  drop they add 0.05 ml of specific antigen.

Mi x t u r e  co vers wit h cover glass whose edges a r e  greased by vasel ine ,

and they  p lace in to  the rmos ta t  wit h 37°C. }~eac t ion  they  read  a f t e r

10— 15 minu tes :  to 50 adipose cells , t h e y compu te  the  n u m b e r  of

de g ranu l a t ed  cells.

Indirect  test of degranulation of adipose cells. To the painted

neutra l  red microscope s l ide wi l l  be b r cu g h t  i t  0.05 ml of the

undiluted serum being investigated , which contains antibod ies (immune

serum of rabbit , reagin serum of man) . To it they add 0.05 ml of the

suspension of peritoneal or pure/clean adipose cells from the

unsensitized rat and 0.05 ml of specific a n t i g e n  (a l lergen) . M i x t u r e

we cover w i t h  cover glass and place in to  the rmos ta t  in 10— 15 minu tes .

As control s in this case, use: 1) a suspension and an antigen

(allergen) ; 2) the suspension and the serum being investigat ed.

Passi ve sensi t izat ion of adipose cells. The small  pieces of

mesentery 2.5 x 2.5 cm in size/dimension of, obtained from intact

rats and stretched to cover glass , incub a t e in i m m u n e  r abb i t  s e rum

for hour with 37°C.. After incubation the preparations place into the

solut ion of specific an t igen  (horse serum in

br eeding/culture/dilution of 1:10 , the extract cf pollen o f pl an ts in 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - 
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br eeding/culture/iiluticn of 1:10) in 10 minutes. Then pre parations

they record/fix, they stain with toluidine blue and they consist into

balsam.

The expre ssed changes are noticeable in the adipose cells of

shock organ/ con t ro l s  ( l i g h t/ l u n g  of gu inea  p ig,  the  ae sen t e ry  and the

peritonea l cells of ra ts, the liver of dog, bronchi of man). Through

several minutes after the contac t of adipose cells wit h specific

an t igen  t h e y  begin s o m e w h a t  to be increased in  s ize/ d imension , in

periphera l regions appear vacuol es. The latter increase, “burs t

themselves ” and issue thei r  content  in the e x t r a c el l ula r  m e d i u m .  As a

result of this vacuolization , adipose cell appears “bubbling ”. These

cha n ges it occurs approximatel y during minute.

The cha r ac t e r/na tu re  of t he  d e g r a n u l a t i o n  of adipose cells under

the  ef fec t  of spec i f ic  a n t i çen  d i f f e r s  f r o m  the i r  d e g r a n u l a t i o n ,

caused by nonenzymatic liberator of histamine — by octylamine. In the

latter case of change , they are developed in the loss of the sharp

outlines of grains and diffusion cf metachrcmatic substance. As a

result the cell frequently becomes similar to the metachro matic

macula in which sometimes are examine/scanned basophilic of granule.

In last/latter stage this metachroniatic macula loses even outlines ,

metachroaasis weakens and cell begins tc be lysed.  A n t i g e n  causes

only  the  p a r t i a l  loss by t h e  cells of the gr a i n s  wh ose o u t l i n e s
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r e m a i n  s h a r p  (Ne l son  et Al , 1968). Electron microscopy made it

possible to differentiate two of basic types  g r a i n s  of the peritonea l

cells of white rats (Blow , Haegermar k, 1967). Ncrwal of granule are

homogeneous and electroniricroscopic der5e, the y have sharp outlines,

are surrounded by diaphragm/membrane. Those whc were modulated of

large—size g ranu le , possess less elec t rcn—m icrcscope  d e n s i t y ,  and in

them becomes noticeable reticular subgranular grid/network.

Page 31.

Under a n a p hy l a x i s , the influence of substance 48/80 and of bee

poison , sha rp ly  gr ow/ increases the n u m b e r  of mcdu la ted  gra ins , while

wi th  the app l i ca t ion  of decy lamine  and d is t i l led water , t h e y  a re

u n i t a r y .

The quest ion concern ing  t h a t , is n ec essa r y fo r t he r elease of

h i s t a m i n e  the output/yield of grains from adipose cells, is not

f i n a l l y  solved. H i l l  (1957) is considered possible the release of

his tamine  by the vacuoli za t ion of  cel l withou t the ex t rus ion  of

gr ains. One way or another, the degranulation of adipose cells is

accompanied by the  release of them of the histamine and othe r

biolog ically active materials.

Like ot he r ma n i f e s t a t i ons  of a n a p h y l a x i s , tue degranu la t ion  of
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adipose cells and the release of them of b io log ica l ly  a c t i v e

materials depend on temperature. Optimum reacticn reaches at

- 

• 
tempe rature of 38°C. Increase in t he  t e m p e r a t u r e  to 45°C or lower ing

to 20°C i nh ib i t s  t h e  anaphylac t ic reactio n of adipose cells. The

optima l pH va lue  f o r  the  release of histamine is 7.5. The

pa rt icipat ion of e nz ymat ic  reactions in the process of the

anaphylactic release of histamine from adipose cells was shown by the

appl ica t ion/ use of d i f f e r e n t  i n h i b i t o r s .  E n z y m a t i c  process of t h e

release of histamine is attained only in the presence of ions (‘~~.

The test of t h e  d e g r a n u l a t i o n  of adipose cells recently is used

for  the letection of the allergic antibodies of man (L. I.

Zelichenko , 1969) .

Allergic  reaction of leukocytes.  The mode l l ing  of a l l e rg i c

react ions of the immediate type of man at cellular level encountered

significan t difficulties due tc the absence of the

adequate/approaching object for investigation in vitro. The

systematic studies of recent yea rs made it possible to develop the

standard experimental model, consisting of the re produc t ion  of the

allergic reaction of t he  leukocytes of man , subjec ted  to t h e

act ion/effect  of spec i f ic  allergen.

Are possible two methods of the  e v a l u a t i o n  of th i s  react ion as
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the anap hy lactic reaction of the adipose cells: on the release by the

cells of histamine and with respect to a change in morphology cf

leukocytes. As in t he  case of the  an a p h y la c t i c  reac tion of adipose

ce lls , al lergic  reac t ion  of the  immed ia t e  t y p e  of leukocytes is

e x plain ed by t h e  compound  of a n t i b o d y  w i t h  specific a n t i g e n  on

ce l lu la r  sur face  or near  it , as a result  of w h i c h  is release in

ex t racellu la r  l i q u i d/ f l u i d  of the histamine and other biolog ically

act ive  materials .  The m a j o r i t y  of the  inves t iga t ions, made on the

model of the allergic reaction of the leukccytes of man , is carried

cut  wi th  the u t i l i z a t i o n  of pollen a l le rgens .

For the execution of reaction, the leukocytes secrete f r o m  t h e

bloo d of pa t ien t  with the increased sensitivity to pollen allergen by

c e n t r i f u g i n g  in the presence of d e x t r a n  and  an t icoagulan t  ( E D T A ) .

Cells wash clean , they  resuspend to t h e  necessary  vo lume a n d  m i x  w i t h

specific allergen. In t h e  case of the  ircreased s ens i t i v i t y  to the

pollen of am brosia , was used as allergEn the r e f i ned  h i g h l y  p rc te in

component (molecular weight 38000) (King et Al , 1964) . The reac t ing

system conta ins the  leukocytes , suspended in N a C l— K C 1— t r i s — b u f f e r

w ith 0.030/0 solution of serum albumin of man , the necessary cations

about which wil l  be said below , and the a l l e rgen .  A f t e r  t he

incubat ion at  of 37°C cell , they  deposit , and superna t an t  l iqu id  the y

inves t iga te  to the conten t  in it of h i s tamine .

- 
- 

-
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The h i g h — s e n s i t i v i t y  method of det e r m i n i n g  the  h i s t a m i n e  is

spectrophotofluorometric method.

Factors, which affect the release of histamine from the

leukocytes of man. To the  o p t i m u m  condi t ions  of the reprod uction of
- I reaction cor respond to pH 7 .4  and the  ionic fo r ce  of solut ion , equal

to 0.15. The addi t  ion of the  ions of ma gnes ium (10 3_ 10 2 moles)

ra ises to a higher power the anap hylac t ic ou tpu t/y i e ld  of the

• h i s t amine  wh ich  reaches 80—1000/0 of entire cellular reserve of this

amine.

-: 
Pa ge 32.

The o u t p u t/y ield of  h i s t amine  even in the f i n a l  stages of react ion is

complex d i f f u s i o n  t h r o u g h  the r o u g h l y  damaged cellular

d~~aph r ag a/m embr ane .  This  process requires the

preser v a t i o n/ r e t e n t i o n/ m a i n t a i n i n g  of the uietabclic a c t i v i t y  of cell.

Th~ st-id y of the  e f f e c t  of blockers of enzymatic reactions to the

a n a p h ylact ic o u t p u t/y i e l d  of h i s t amine  c o n f i r m s  th i s  pos i t ion .

P r e l i m i n a r y  t rea tment  of leukocytes  w i t h  t h e  inh ib i tor  of esterase

activity diisopropylfluorophosphate (5.10 3) completely i n h i b i ts the

output/yie ld of histamine , without affecting the immunolog ical stage

of react ion (Osler et Al , 1965) .

- —

—4
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Research on the effect of concentration allergen on the degree

of the out put/yield of histamine from leukocytes, carried out on the

model of the increased sensitivity to ambrosia , showed that the

concentrations of the purified protein allergen , calling the minimum

and maximu m release of histamine, considerably vary depending on the

utilization of cells on different people. These

oscillat ion/v ib ra t ions  reach h u n d r e d f o l d. So, t h reshold

concentra t ions  var y f rom 10~~ to 1 0 3  ~g of protein of a l l e rgen  to 1

ml , and m a x i m u m  — f r o m  10~~ to 1 0 2  j ig. Th e excess of antige n

inhibits the anap~~ylac t ic  release of h i s tamine .  In the ma j orit y of

cases of the reproduction of the anaphylactic reaction of leukocytes,

actually is free/released entire cellular histamine. This testifies

to impl icat ion  in the allergic reac t ion  not o n l y  of the  basophi l s,

but also other  leukocytes.

Research on the temporary course of t he r eaction of t he release

of histami ne showed that maximum the r€acticn rEaches (wi t h the

m a x i m u m  concentrat ion of allergen) on the ~0— l40th m inu t e  a f t e r  the

addi t ion  of a l le rgen .

The fact of the fixation of antibodies on the surface of

leukocytes was establish/installed by autoradiography with the

utiliza tion of pro te in, mark/tagged 1131 — the  allergen of ambrosia

(Osl er et Al , 1965) .  The j o i n i n g  of marked  a l l e r g e n  by these cells

“4
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was co n sid era bly in hibi ted by p t e l im i n a ry  a d d i t i o n  t o  t h e  cel ls  of

the  excess of the u n m a r k e d  a l l e rge n.

Passive sensitization of the leukccytes of wan in vitro. The

leukocytes of man , obtained from donor , who did not suffer allergic

diseases, can be sensitized passive reagin serum (Osler et il, 1965).

This procedure con sists in the  h o l d i n g  of t h e  i so la ted/ insula ted

leukocytes in  the  blood ser um , w h i c h  con ta ins  r e ag i n , u n d e r  t he

ph ysiologica l c o n d i t i o n s  pH and the  ion-ic force  of so lu t ion .  A f t e r

the thorough wa shing of serum , the addition of allergen to leukocytes

causes the release of them of histamine. Gene ral conditions and the

laws governing the passive sensitization of leukocytes (effect of the

temperature, ion ic med ium , duration cf sensitization) correspond to

the laws governing the passive sensitization of other cellular

s t ructures  and tissues (Osler et il , 1965) , by in detail  descr ibed in

t h e  example  of passive sens i t iza t ion  in the  exa mple of the passive

sensitization of smooth—muscle organ/controls.

There are considerable o sc i l l a t i on/v ibr at i cn s  in capa b i l i t y  fo r

sensitization of different donors’s leukocytes. So, during testing of

84 donors’s leukocytes only in 45 was reveal/detected the capability

of leukocytes for sensitization and the sub~ aqu en t  a n aph y l a c t i c

re lease of histamine  (Pa tterson , 1969). 

- -~~~ - - -
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Model of a l lergic  alterat ion ot the leukocytes of man. In V. B.

Gervaz iyevoy ’s our l abo ra to ry  (1968) is developed the test of the

al lergic a l t e ra t ion  of the  leukocytes cf man  w i th  the appl ication/use

•cf a method of lum inescence microscopy wit h the “in v i v o ” s ta in  of

leukocytes by acridine orange. This metho d is acre sensitive and

makes it possible to judge not only the norpholcgical manifestations

of the a l t e r a t ion  of leukocytes, but also about the functional state

of cel ls by a q u a n t i t y  of absorbed dye/pigment.

Because of relative simplicit y of reprod uction , this mode l of

cellular allergic reaction is used for the diagnostic target/purposes

of the det ermination of allergic antibodies with pollinoses. Met hod

was tested in the example of the increa sed sensitivity of sick wit h

pollinosis to pollen gramineous grasses (timothy grass, the fescue,

hedgehog pol y tha l am ous ) , ragweed a n d  scae trees.

Page 33.

The f o r w a r d  reac t ion  of the  a l tera t ion of leukocytes. In  2

silicone Widal  test tubes  are compos e/collected 0.45 ml of the blood

of patient  wit h an t i coagulan t .  As a n t i c c a g ula n t  is used 1.. So/o

solution of disodium salt EDTA in physiological solution. Then into

test tube they ada 0.05 ml of specific allergen in

br eeding/culture/dilution of 1:10 in the S im a s  soluti on to which  in 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 4
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patient is reveal/detected the increased sensitivity. In another test

tube they add the same quantity of nonspecific allergen (control).

Mixture in test tubes carefully is mix ed and they leave at roo m

temperat ur e for 1 hour. Then content of test tubes is again carefully

aixed and added into each test tube on 0.05 ml cf the salt solution

of acridine orange in breeding/culture/dilution of 1: 20000.

Exhibition/e xposure with the color/paint of 5 minutes. Basic solution

acridine orange is prepared on the distilled water in

breeding/culture/dilution of 1: 1000 and retain in darkness with 5°C

during several mon ths. Working solution is prepared from basic in the

Simms solu tion in f in a l  b r e e d i n g/ c ult u re/ d ilu t i c n  of 1: 20000 and is

used not longer than 2 weeks; the ~H of sa lt  sciut ion of ac r id  m e

crange is not less than 6. 3.

After stain/staining the drop of mixture will be brought in tc

microscope slide, they cover/coat with covet ridi ng—crop and the

obtained vital pre paration they invest igate in flourescence

microscope (~~—2). In the first of 3—5 minute s of cell, they are

arrange/located on the strength of severity in one plane : their

noticeable motion is stopped and t hereby is v i r t u a l l y  e l im i n a ted  the

double calculation of the same cell. In several fields of view (on

8—10 cells in each) they compute 100 granulocytes and calculate the

percentage of the deformed leukocy tes.

-

~ 

-
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Passi ve reaction of the  a l t e r a t i o n  of Leukccytes. In 0.2 m i  of

sound/ hea l t hy  d o n o r ’s one—piece/entire blood I (0) the groups of

blood or 0.2 ml of the washed clean cel lular  suspension add  0 .2  ml of

reagin blood serum of the patient with pollinosis. Then to the

obtained mixture add 0.05 ml of specific allergen. To each experiment

correspond controls to allerge n and reagin sera. Mixture t hey

incubate at room temperature for hour , is prepared the vital

fluorochromized preparation and they compute in flourescence

- • microscope the percentage of the modulated leukccytes.

The neutrophils, painted by acridine orange , have dul l green

lumine scence of cytoplasm , almost invisible due to the abu ndance of

rub y—red grains in cytoplasm . Nuclei are ligh t green with sharp,

smooth out lines.. Eosinop hils are character ized by from neutrophils

the denser graining in cytoplasm and the presence of most trequently

two—frag ment nucleus. Basophils contair the polymorphic bright green

nucleus, which fills almost entire cell, and large clear red

nonabundant graining in cytoplasm. The nuclei of lymphocytes have

emera ld —green lum inescence, cytoplas m dull green with uni tary red

grains.

A sim ilar lumin escence of leukocytes is expla ined  by the

capacity of the acridine of orange differentiated to interac t with

nucleic acid s. So, RNK of cytoplas m ic grains binds a large quantit y
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of dye/pig me nt and gives the complexes of a rub y—red luminescence.

DNK binds the dye to a lesser degree and gives the bright gree n

luminescence. The weak luminescence of cytoplasm is caused by the

facts that the ext ranuclear RNK is found in bound state with other

components of cell and does not ha ve available bonds for reaction

wi th  ly e /p i g m e n t .

4 

- 

Pa ge 34.

The sensitized leukocytes of the patients under the etfec t of

specific allergen are subjected to the distinctly expressed

morphologica l alteration , moreover the visible alteration is revea led

excl usively of granulocytes. According to the degree of manife station

morphological changes witn the allergic alteration of leukocytes can

be subdivided into 4 stages. Stage I is leukoc y tes of usua l globular

form , externally not differing trom the nonmodulated cells, but

characterized by an increase in the luminous intensity of cellular

components. Stage II— leukocytes with the uneven “torn” ed ges and the
.TXT

beginning evac uation/rarefaction of cytoplasm on periphery. Stage ~~~

is leukocytes with the explicit detect of cellula r boundaries, with

the ph enomena of le gr anu l a tion , vacuoli2ation and the swelling of

cytoplasm. Stage by the swelling of cytcplasm . Stage IV is leukocytes

from homogeniza tion and by the significant disappearance of

cy top las m, by coarsening chromat in figure of nucleus. For the
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reaction of stage II—IV characteristically gradual lower in g in the

lu minous intensity of cellular components.

In the special study of the mechanis m of the allergic alteration

of leukocy tes (V. B. Gervaziyeva, 1968) it is shown , that the

development of this process depends on the presence of t~e

circulating antibodies which according to their thermolabile

properties and bond with the de te rmined  t y p e s  of i mau n o g l o b u l i n s  can

be referre d to reagin.

Allergic reaction of basophilic  leukocytes.  This r eac t ion

occupies special place in the modelling of cellular allergic

reactions, since precisely basophils ccntain abcut 50o/o of entire

cellular histamine of the blood. In 1961 Shelley proposed to use

basophilic leukocytes as test object for research on immediate type

allergic reactions. Since in the peripheral blccd of ma~ basophils

are on ly 0.35— 10/3 of all Leukocytes, was developed indirect test on

the basophils of rabbit. These animals have the content of bascphils

in the blood sufficiently high (4— 80/c). Indirect test is based on

the reacti on of basophils dur ing the reaction of specific allergen

with the antibodies of the blood serum of patient. The indicated

reac tion received sufficiently wide acceptance in the diagnosis of

allergic diseases by the name of the indirect test of Shelley. With

the aid of this test it was possible to rev€al,detect allergic
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antibodies in the blood of the patients with the increased

sensitivit y to different pollen allergens and med icinal substances .

The theoretica l value of this reaction lies in the fact that it is

the m odel of anap h y l a x i s  in m i n i a t u r e .

Research on the mechanism of the allerg ic reaction of bascphils,

carried Out in our laboratory (A. D. Adc et al., 1970; A. A. Pol’ner,

1968, and other) • led to the establishment of the new data which ,

possibly, are i m p o r t a n t  for the explanation of the mechanism of

anaphylaxis of other cellular cell/elements. The reaction of

basophilic leukoc y tes to speci t~ c allergen is developed

morphologically in the degranula~ion of these cells, and the release

of the histamine or other biologically active materials explains by

the distur bance of the completeness of cell and by the out put/yield

from it of grains. The observation of the course of an entire

react ion of basophils, made in our laboratory wit h the utilization of

micromotion picture filming, showed tha t this reaction is developed

in followi ng sequence. Thro6gh 10— 15 minutes after action on the

basophils of specific allergen and the corresponding to it

antibodies, occurs the “activation ” cf cel l, designated

“granuloki nesis”. Is observed the swellin g cf grains, the sharp

strengthening of their vibration, forma tion pseudopodium and the

displaceme nt/movement in them of grains. However , cell in this case

does not disintegr ate and granule do nct faLl outside it limit . Then,

_ _ _ _ _ _ _ _ _ _ _ _ _  -- -~~~~~~~~~---
-_—— - ~~-
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as a r u l e, after 30 minutes, is observed the reduct ion of the usua l

form of cell. Granule from pseudopodium they return to the depth of

cytoplasm , pseudopodia they disappear, the vibration of grains

becomes less intensive and it gradually ma kes unnoticeable. With the

usua l of experiment on the Shelley method the calculation of cells

they begin to cond uct with the torque/moment , cooresponding to the

height of mo rphological changes (after 10— 15 minute s from the

beginning of reaction ) , designated by “degranulation ”. Thus, then

which was accepted as the degranulation of bascphils, in actuality it

is only one of the stages of the reaction of basophils in de the

activation of their ameboid motion , “granulokinesis”, whic h is

completed by the state of relative rest of cell. The described

fundamenta l fact a ttests to the fact t hat the release of biologica lly

active mat erials from cell occurs, obviousl y, without the destruction

cf its dia ph ragm/membrane and most likely in the period of the

“activat ion” of its state.

For the reproduction of reaction , are used the blood serum of

the patien ts with the increased sensitivity to pollen allergens. The

leukocytes of rabbit obtain by centrifuging heparini zed blood with

3000 r/min during 5 minutes in fine/thin glass test tubes. In the

ex periment it is expedient to use not the greatest concentrations of

allerg en and antibo dies, but their optima l relationship/ratios, since

depending on the titer of the allergic antibodies, detected by 
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reac tion , the optimal concentrat ions of .~llerg€n and serum , which

conta ins  an t ibod ie s, fo r  each pa t i en t  are individual. To the

microscope slide, pre— painted by 0.3o/o alcoholic solution neutral

red, will be brought in the identical volumes (cm 0.005 ml) of

leucocyte suspension, of the serum being investigated and allergen .

Carefully they mix by their edge of cover glass. Mixture cover s with

cover glass whose edges are greased by vaseline. Preparation is

placed into thermostat with 37°c in 15 minutes. In para l le l  are

placed con trols with  al lergen and serum.  They  ccmpute  140 basophils .

React ion is considered positive, if a q u a n t i t y  of changed basophi l s

in experimen t to 1 00/0 is more tha n in control. The dynamics of the

process of morphol ogical changes in the basopbilic leukocy tes can be

photographed by time—lapse method to action picture film.

Mater ial about the  mode l l i ng  of a l lergic  reactions ma kes it

possib le tc make some generalities.

The experiment of research on the mechan ism of allergic

reactions shows that the separate fundamental sides of the

pathogenesis of the allergic diseases of man, at basis of whic h

lie/rests im me d iat e type increased sensi tivity, can be suf ficiently

fully mode led in animals at systemic, org an , tissue and ce llular

level. The aforesaid entirely pertains to modelling, the

immunological , pathochemical and pathophysiological stages of

_ _ _ _ _ _ _ _ _ _ _ _
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allergic reactions.

I

However , the specific character of the course of allergic

reactions in m an f r equen tly limits the possibility of u t i l i z a t i o n  for

modelling and the explanations of the mechanism of these reactions of

the regularities which are obtained on the model of the allerg ic

states of anima ls. In connect ion w i t h  this  tor the model l ing  of

allergic reactions, is indisputably va luable the development of

models on the isolated/insulated organ,controls, tissues and the

cellular structures of man.

This direction successfully is developed recently, which is

successfully demon strated in the example of the creation of the

models of the allergic reactions of the isolated/insulated smocth

muscle organ/controls and regular cell/elements of the blood of man.

Although the question concerning the p cssibility of the modelling of

allergic reactions on the tissues of man it is possible to con sider

main ly  sol ved, all the same development of similar investigations

will become attained only under the ccndition Cf developing the

prob lem of conservation and creation of the reser ves of the

isolatcd/insulated tissues of man. The de velopment of these models

and their utilization in exper imental and clinica l allergology will

rake it possible to faster solve the prcb lem of control of the

alleryic reactions of man at the different stages of their

- 
- .
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