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COMBARATIVE INVESTIGATION OF THE PHAGCOYTIO
REACTION 70 FPOREIGN PROTEINS AND 70 TOXICOINFPECTIOUS
INFLUENCES 1IN ANIMALS WITH DIFPERENT TYFRES 0P

FERVOUS SYSTEM
(Doge and Wnite Rats)
{zcllowing is & tronslation of an articie by
L, I. Kryachko in Patoleg. Fiziol. 1 Ekxsper.
Tempiya (Pathological Physiclogy and Experiw ‘

mental}?harary), ¥ol. IV, No. 1, 1960, pages
5358

*rew the laboratory ef pa%h@physiésaagy and expaawimental therspy or ax
higher mervous metivity of animels (Director-<Frofessor L. I. kotly&rcn&c‘y) of the

Institute
of Higher Mervoue Activity of the Acadeny of Solences UISR

- Tho yeoblen of eveluating the resotivity ¢ ths body by mesns of various
tumunologloal tests, worksd out 4m bis time in the school of A, A. Bogomolsts,

‘h cleesly amsyoclated with the miudy of the vonstitutions)l charscteristics of the
ormid baing investizetéd. Opo of the means of investigating this problam is the
study of the relatimehip of the reastivity ﬁnﬁ the tesiz charseterising it to the tym
::wav.a syetem of the snisale. Ths bibllegraphy devoted to this quastion is epurse
and contrediotery. A mumber of suihess {2-7) have found ‘this rslotionetd u; éthms

(1) pave mot.

% teak of the present work war the stuly of the charasteristios of the
protociive resstivity of aniwmls with differcnt typus of mervous systems by means
of & comparative Lnvestipation of the -3 raa&-tﬁam of collulu‘ Lrenund &y
to a foreign protein of non-microbhkal origin and to/taxieo. infectious :lnflubma in

the sams animals, Hera, the firgl procedure was repurded as a tesi shouing the

|



' -«
‘;otdﬂ.ni cepacity of the phagosytic resction, whioh, as is  well lmown, pl&yi an
lsporient protective part in ﬁm infeotious process,
A The iovestigation vas carriel out on 14 white rats heving typeloglonl
'uirvbuz systen characteristlon dexcpotrated soscrding to the L. I, Ketljﬂrekaiy mothed
and on feur dogs , obtainad fecm To Ve Cuslin, in whieh the nervous syutem types
- hed boen deterained., Amsug the wlite rets throe enlmsls were of the strong. well-belanced
typre; elx, »f ¢ naékedly exeitebls type; tue, of the weak ichibitory typoé ard three,
of imbtsrasdiste type.
The tmloﬁhﬁi c¥arasierigtien of the aawwm ﬂ?x&@‘i& sf the doge ware
cwwtaﬂm in the fellewlng say: 1)8sryy, m’ﬁ,s, welght 25 kgg stromg, wobils,
.mmrm; 2) Pirat, mals, weight 21 kg., ntrang, wehile, with siight predominenve
of sxeitation; 3) Xushus, male, welght 22 koo woule, imert, inbibiterys 4) Msivis, male,
voight 17 kz; wn enimal of 4ho strong umbalinesd typs. lHowever, as the re:ult,uf werk
szacsinted with prolsnged overstraln of sertiond aotivity o marked weskeming of the mki
[ etlmuletery procosy wae chasryed inm thde dog, and 3% wuy be regarded s» e animels with &
%t&sknﬂad funetional condition of the serebral ssriesm.
A11 the animals were given intraumeoular injestlons of forelgn protain
(plasental guums-globulin for meazies prophylaxisnd: wh;%a a2 in u dosa of 0.5 sc for eer:
wrdnel; doge, in e dose of 0,14 oubls aQﬂﬁimnta:/ ¥llogres. Then, after 4wo womths,
thd white rats were 1ﬁtaatad‘by meszs of the inteaperitomesl administration of
h » 500, 000, 0CO micreblel bedles of ihe adupted hamolytie strawtocuacus, and the dogs
: ware givsn & staphylocecaal toxin in o dose of 0.5 cuble contimeter por kilcgrnm
subcutaneourly., :
‘hanges in the phegosyiis reacticn im responss to the injestion of geome-
- globulin were ecmparsd with tha changas of ihﬁs rencilon duwring the etraptocococeal

infection nnd the st&b%vlocﬁaanl intoxicuticn



-

The fsllowing method way used for 1nvea‘dguting the phagoeytic resmction.
Blaod samples taken from the ssamor the doge and from the tails af the rats were
wixed with flve-percent sodius oltrate 4u volunes of 0.1 ouble sentimster of
blaod far 0.05 aubls contimeter of titrate, and 0.05 oubls sortimeter of a suspension
of 2,000,000, 600 . organieme of o 2hehour boulllon culture
of u@hod henelytio sireptosccous wmexax in phy:ﬁ@.’.lisgioal 25lution wee added to the
uixture, Afier wxing » by netns of shalding tha mﬂuro v pud inbo an incubator
for 30 mioutes (at 58°), mmoers usre rads whie&. wore fized in methyl slechel and
stninad by the komonmyuaimm nethed, In townting 100 neutrophila the porcontage
et phageeytising Jousoeyics and ths uverege mumber of miorsbes phngoeyt;zod by &

& single lewsocyte (phazoeytic index-) were rosorded, Yo Anviatigatsd the phagosytoais _

for thres daya, during whish time the sfPeot ¢/ the gremn«plobulin on the phagoeytic

reactioow of the doge was most vronnmond (aﬁamwda, the phagoeytic sndex /n:x‘rﬁ:d

%o the erigival levsl),  Im t‘m staphylocecosl {ntexisatisn the phtgonytio reaction was

Imvestiznted for 15.2¢ daye. In white rate the phagacytic reaction wag Investigeted

14 days both aftes the ipjlection of gemma~giotulin and during ths strepiococcal infection,
CIu Phge. 1 502 2 the thenges 15 the phagooytie reection of doge mfrih with |

diffevert typas of nervous gysiome 6re pressnted graphicslly after 4hs injection of garame-

gobulin and during the stanhylosoaon) intoxication,

As 4» ssen from I-‘ig. 1, in tbe dogs of the sireng type, Seryy and Pirat,
an howr after the injsctlon of gwmwr-glohulin & sonoidersble sstivation of the phegocytie
!mﬁm wane o!éamod. Similer changes ir phagoeytosis uere moter 1n these degs elmo
after the injectiam of ths stephylocoscal taxin. I{ mey ho seen that the eonfiguratien
ef the phvgocytie surve was the roma for the 'hm tinee of effsct presonted,

. the dog - ‘
From Mg, 2 14 ia seen that in . [of tho wealk type, Kucmznz, and in

the dog Malysh, the animal with tne woakensd furstional condition of the aorgbrd cortex,




:‘- e maried ishibisisg .cf‘ 4he phegeoytle resshlon uwas obesov¥ad during intexicaticn, just as
4u vezpones to the injeetium of gﬁm&«ﬂ.@%mlm, wm. in the 2‘12‘5& few bauré sfier the
| injection of tiese pmpam“ﬁc-mh aen, 0 Fuchum for sevem duys efisr ihe duls whostion
and in Halysh throughout the eniirr Srrordigmd Len (15 dwr'ﬁ pn exoeptiorally low
dograe of phagoortls sutivity wes noted, whavess m pheme*yﬁa index in the doge of the
strong type was kigh. It should be noted thet the otinizal ceuran of the disense wes
iy cezplate mooordsmee with the ;mmm of the phagoeytic ressiion in ell eximelse.
 Basauss e u%gﬁwmamml&, to%in possoesn damﬁ.iwmwmic effoct
s suhenalve ares of okin mserasie, the ﬂ.mf‘me of whlch & wna infestad, was Tormed on
the P4fth to seventh day im &1) dege et _tha #ite of Snjection m’ the 4oxin. |
Mier the micvesesnis exssimxiion of tk_f@ pnAREsemlnpressiona taken from
%m s fase af f&a nmrmia aroti--ue besers esnviasaed - of the disiinct differsne.
Latees the misrefleva foumd in thaw, reve, # Lhe écam'w of infention of ﬂm '
pmaretds sres coyrasrendod te the lmtenoity of e phognaptie rmctim In the dégs of

the strong type, Seryy end Plrat, w.xed ordinary flore wea found, shiefly ghapbylosooci;

Tm the dogs Rusbwm end Malysh, , . N ﬁlmaﬁ; pure auliure of fntrapt-oqacci.
fm, 4m Fushem on the 10th day the ipsresse in the pragoeytic sctivity of the lsucceyter
wem coineldsd with the oumeet of clmiﬁg of the rasrstic srss. In Melysh, sgainst the
baskgrommd of o1 omﬁ»ﬁmmiw 1me phegeoytie resstion, the @rfaea nf the srea of
nooresin ineresssd dv slxe, Awvolved the ngrm&i crgans; en ussendling pyalenephritia
devsloped, tnd 'éba enipal died from -vstmptlcmum}. m;ﬁiamﬁﬁ.

Therefore, the rouction of sellaler fueeakiy deponds, en ths ons hand,
sn the type of neyvens syeiom of the dogps. Tre primel of the ‘_zutmm,gg type with & weakenad
functional state of the corahral coriex reiaied in ths same wny sa dogs of the waalk type.
G tbe other hemd, the changss in the phagooytie reectiom efter these {sm -typeu of

stfaet (injeeilen of g&m—-glomﬁin'wd stephylccoseal toxin) were similer, Let us




r _ ‘ “

pomsars the deta dessribed aboes with the changse in the phsgezssﬁic regation of the widte
rete.

In Fig. 3 scuperative deta ave pressrded of the changs im the phegesyiiv
reantion in two white Fats of the stromg typs. In thees mmimmle, even an hour efisr

the injection of the grmmeglobulin, e distincet sctivation of p!agoeytmﬁn uez shaerved.

The ssme changes wers noted in thefiretlss howre after infeotiam with the atraptecocous,

which cerresponded with the faveraris ccurss of ihe disesee.

tpom Fig. 4 11 i¢ msen that in two vhite rats of the wesk 4yps slmiler
cbaizgn in tha phegosytic resatizn (mﬂ:ﬁd innibiticn of ngoay%oeis after either effeci

were obeerved aficr the imjection of gmmwme-giobulin end dwing the a‘wéptacoaml infeatlor

Iw rat Ko & the low d@gméz of phegseyiio activity of {he _léuéec:ytu
cwebed throughout the entive diessacs cer?ww-ﬁed to the severs slinicsl cou 9 of tha i
imfestion with . prolongsd baoteriemie. E&t Yo @ Aied from » fulmipant etreptacoscs’
sspiicemie ageinet the baekground oft vexkendng of phagocyiasis. S{miler relistionship:
werea ohaervad §i + the other -131° white n.*l:s.

Therefore, comperigon :_af the phegeeytic resction in the zm
einals to ths inisction of gumma-globulim with the neture of phegocytosls during
2 staphyloesncenl i&tmﬁaatiw or straptosoceal infestion re well ar with ihe cliniégl
course of the dizesse showed the Foilowing: 1) tho similar peture of shangss S.q;.-%hé
phagoeytic reactisshfisr these inﬁuwc_ss: 2Y 4he mont fevorahle sourse of tha d.‘;mase
in those andzels in which the gamsa~globulin produced m stimulation of phegoeytesis.

In the erdewls in whieh the affout of stizuletion was Ausigoificsnt
or ths phegecytic remction wos inhibited 4he wost severe 'emu'm of the
texfscinfoctic v process wee noted © up %o & lethal eulcome, Tohibition of the
phegocytie resction which we found in aplmale of the weak typ# or with s wesksned

functionel states of tha cerebral cortex produced by dosss of geumm-globulizm which




exaried ¢ etlawletlng offect on aofumis 2P 4he wtrenp typs wes wpparently he rosuli
of the ul traboundnry effmed, Rtwymjlw the injestion of profeln of miamhi&l erigix;

whieh ie wush :tr-:mger etimulus ttmn Faxesmeglobulin, producsd wn even more

rrofound ultraboundary effect in the fmemums syatens of these snimels with «
eezﬁmpmdizsg influsnos ou tiw slidaal soursa of iho dlsrasen,

Ths seinsidencs of the rhogesytie rezetions to fwmgn protain i
of miorobial end nom-sdovobisl origin in 4o name Indivicdusis lesde to the 1dea
of the poraibility of using the phagwyuu rmctim 82 & pmgma‘cﬁe tant, under 4
«mudi tions 6? lwsunologianl stlmmletiom, of the ahw.é;a in thde renotion during t‘hc
sabzeguent inlfeatious digouss. This worild pake 3¢ poseible to demm"crata the
ra#eﬁﬂ.tgf 1svel nermally befors inf@etiaﬂ sad, to a sertsin dwrs&, to £ praciot
the cenpree god «mtc:ﬁ»m of the disease,

Conslusions , ‘

1. Dc»-mﬁﬁ of pretein prepmrations whieh atimulata the phegoeyticx
retcilon in animels with tho sirens tyse of nsrvous gysten axert a dapmneiw affaok
in snimels with the wosk type of nowrvous arstom.

2, The wosi fnmmb}.e covrzy ¢ & wmcemfeevtiwz diseass
vas ocbsarved Ip enimals whick showsd g econsidecable stimilation of phagooytosfis nfier
the injsction of geams- globulin,
~ 5. The seineidenes of the mature of the pm gcytio reaction 1o gereste

globulin and the toxicoinfestious influeuce in the sams sniuels ettests to the

peaaiblility of uwelng o g;waa~glomlim injectism 82 8 prognoatic test for demcastratimg

the resctivity level of 4he given sedimal,
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