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DYNAMICS OF THE LEÜKOOYTIO REACTIONS 
IK BABBITS m  ACUTE RA2IATI0H SICXBESS 

[Following is a translation of an article 
by Ye. A. Dlkovenko (Sukhumi) in Patolog. 
Fiziol. i Eksper. Teraplya (Pathological 
Physiology and Experimental Therapy), Vol. 
IV, No. 1, I960, pages 20-24. 

(From the Sukhumi Institute of Experimental 
Pathology and Therapy of the Academy of HedlQal Sciences 

USSR) 

Data concerning the regulation of the blood» syatog is irr&iiat*} animals 

ar* represented ia the literature la an extremely 

incomplete fashion.    Specifically,  practically no investigation has boon »ado of the 

Mood reaction to various physiological stimuli used undor conditioB» of radiation 

pathology.    Th« work of Ye. I. Kooaror (7) ia an exception; here,  a    atisdy was 

waio of the leukooytic reactions to a food stiwulu« in aale cat« lrr*>iiat«d xith 

>*-■rnys in « dot.*a of 500, 600 and 1200 r,    Tho author observed a aarked distortion 

of tbo leukccytio reactions not only against th« background of th« radiation 

teykopenia but also during tha period »hen thara «u «till no leukepraift.    Is» 1955-195^ 

»*,  i» conjunction aith our atudents  a. V. Astrakhan and G. D. Konsul1  (2), observed 

a change in tha leukooytic reaction to adlk in real« oats irradiated with a dos« 

of f5CO r, «hioh ««a moat pronounced during the late peridd of tha sickness 

(fourth to aixth week). 

The v'*8ont »ork «as undertaken aa the develops»»* of the«« observations. 

ka a stimulus producing the reaction in tha blood «a utilised,  just aa *e had before, 

tbo parentoral injection of silk. 

It ia known that the intramuscular adoiniatretioa of ndlk produces an increa. 
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la the leukocyte count tts three to four hour» i» healthy male eate and rabbit« 

(5, 8, 10).    TMB reaction served as a criterion * of the state of regulation of the 
under 

blood syst«       Various    experiaental conditions.    D. I. Ool'dberg and his eoworkero 

(4) «studied the leukoeytic reaction to »ilk clinically, in ▼arisus mental anal «oisetlo 

disease»« in people. 

Our oeaaualcation i» baaed on Material obtained in       1Ä2 «xperijienta 

on 45 rabbit».    The anlsals «ere given three oubia centimeters intramuscularly 

(in a dose of 1.5 cubic oentimeter« into both thigh«) of a boiled and filtered 

to percent eolation of dry preferred »ilk.    The leukooyte oeuut »a« investigated  fa?   foe: 

tours at 50-minut« to one-hour interval«; in the majority of experiment« *h* differential 

count vas «lao made. The inveatigation «as eondueted on a fasting »•&■.■ mach» the 

appearance and the odor of the food Mere «lao excluded. 

It u&a first established on 57 healthy rabbits that the leukooytt« 

re-cation to »ilk *r    quite constant and «ell      expressed in them    rt* in.-:-.?»*«« 

in the loukooyte t,     t occurred JO minutes to tue hours after the injeotlea of Bilk: in hak 

of the cases it was preceded by a brief leukopenie phaae.    The maxim» inora»« in the 

lei-laeyte count during the experiment «mounted to an average of 116 percent of the 

original level in the health animals.    Four hour« after the adnadniatratian of ailk 

the ieviwcyte e0unt MM eioae tc the original or remained somewhat elevated.    The leute» 

cjr-.oeifl occur« ohiefly because of th« increase in tha granulooyte« (segmented and 

stab p«-t.ioeo«inoph.n»), with a relative Ijmpheoytopeni«,  si though the absclut« 

lyaphyyt* count «ay inoreaae somewhat.    The erythroeyt« count did not change 

«»«et: ially after the       injection of milk. 

Renewal of the ailk injections in the same rabbit» «ft«r flwe tc ten day« 

lad to a «all expressed reaction with a repetition «ix times. This «ade it possible 

toe us, by adhering to the interval between th» experiments indicated, to 



investigate the aaae axtLvmXe repeatedly hater« irradiation «ad at wlou» tin»« 

aftar it. 

A total-body irradiation of 59 rabbit» «a« performed on X-ray there;, s^.i« »;j?>5 

apparatus«!» with tha »iawltimeoua operation* of t*o apparatus»».    The Irradiation 

conditions aero tha folleaing: 180 kr» ourrent 15 »a, dietanae froa tha anoda,  ?6 «at 

filters 0.5 am Cu and     one a» Ali do»« rata 18.5 * P** ■*»»*•* do»«» J00 and 600 r. 

Tha !*i«>eytie react}    a »ere inireatigatod on«,  four, nine,  11,  1«, 21» 30 »r*d 55 day« after 

tJw irradiation; each rabbit «a« invaatigated four to k six ti»a» 

at tetarrala of five to eight day». 

Irradiation »ith 600 r caused acute radiation «iekaeaa, ahieh terminated 

on tba JOtb day «ith tha daath of approJdaately 50 parcant of tha anlfflals.    For the 

purpose of eliminating tha «aawal aarly reeatira, «hieb oooura vary atoradly in the 

rabbit« sad frequently terainatea in daath during tha firat fe* hour» aftar irradiation 

«Ith th> v.»« of large ^oae» of radiation, aaaathatia «a» u«ed iaasdietaly «ft«r tha 

irradiation—tha production of a droway »tat» with «thar and tha *d»isii»trati«n of oi» 

to 1.5 oubls eentiaeter of 10 percent »odiua pantathal solution,    Th« animal» 

»era     swintaaed in a »tat« of »uparfioial »laap for two or tteaa hour«, because of «hleh 

it aae poaaibl« to lease» tha »«rarity of tha aarly reaction to a coa»id»rabi« degree, 

although three rabbit» «till diad from tha X-ray »hock.    Fnr tha purpose of oqualisdag tha 

conditions       tha control (noa-irradiat*d) rabbit» «ere aneethettaed for tha «as» 

tiae and lnTostigated in       parallel «1th tha irradiated aniaala. 

A. day aftar tha irradiation with 600 ? during a period «ban a pronounced 

leukooytoaia aaa obaaraad in all tha rabbit», tha poaitiT« reaction to tha injection 

of »ilk ana srnintained in four out of »aba» rabbit»; in three aaiaala tha lavkoeyte 

cowat did not inoreik.,.-.    11»« typical oeurae of tha leukoeytio eurira aaa altered in all 

the animal»J    folleain« a brief inor«a»e or without it tha leukocyte count daoraaaad 
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rap'iüly,  ax.d four heura after the injoctio« of »silk amounted to 16.k 

percwk   sf th« iaitial laral,  on the av«rag« (*860 a*> agftixtsrt 29^00),.    On %hv ff.r,rth 

day of radiation sieknaaa th« adwiniatration of »ilk produced    a   laukocytle r*aetion 

aiadlar to th« normal typ« but oeeurring at a roduoed iev«l,    !TC<.« l«ukoeyt« e»unt 

lncr*as«d fsaai 2600 to 6500, on th« average; in on« oaa« out of «ight thar« was no 

poaitive reaction»    On th« ninth day after th« irradiation th» leukooytie reaotlon 

KB:-/ also positiv« in a«r«n out of «igbt «niiatla; th« leukocyte count iaar«*s«d 

frou ;*000 to 9200,  on th« e»«rag«, and  than dropped  to th« origin«! level.    On 

th« 1ith-17t£   d*7 the reaction wae negative or inverted  (p&redoxiaRi} in iJ,l «8 

rabbits inv«atlget«d at thi« tia*.    Th« inJ««tion of «ilk in th« 

majority of caaea led to a r«duction in th« Iwukoeyt« eouct (by aonpariaon «*itb 

the original).    Co *   J 11th day th« laukoeyte count deoreaaed aftar the injection of 

silk- fnm 4a00 to 1««;0, on tha average.    On th« 17th day th« seat aarked ?«durtl«« rfea 

ebaerved in tho«a «tasea ahere th« rallaUan leukoepnia bad already baa» replaewtJ by 

reatituiion of tha norsaal leukoeyt« count.    Thua, in rabbit :*> 30 folloai&f. 

th« isajastion of adlk the leukocyte count dropped fro» 8150 t# 1900$  in rabbit 

No 51,  fr«a 16,400 to 2150.    In aniaalr aith a loa original leukocyte count th« 

inj««ti«a of «ilk did not evok« any leukoeytic r«action.    On th« 21 at day of radiation 

sidl-.mtts K th« poaltlr« reaction to sdlk waa     recovered      in th« Majority of aniaala; 

ho*«v*r, in two out of nina rabbit« it remained negative,    'fhirty day« afi*r th« irradiatioi 

th« injection of ndlk produaed a typical        leukaeyttiaia in all tha »«kbit«, «v«n »or« 

pronounced than before th« dls«aae~>. a»   average Inaraaa« in th« leukocyte« by 160 percent 

f38,060 as -gainst 15,600 b«for« th« edalnletratien of ailk).    The raanlt« of tha 

various oxperinanta obtained ar« proeeated ia their euanarised ^»rm in tha 

Table, 
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On tt« fw-th to »lath day aftor tha irradiation, with a po«lti** raaetien 

to Ilk,  a pronoun«^ taerMM 1» th» abaoiuta an« ral«tt~ gwuloaj*. oontant .a««rr1 

„ooapani.d in «hMt all  «•« »T « **«•*« i» *» »-»•« of '**b* **Tä*'    ^ 

iy^hoeyl. count did not «hang* ..»«tUlly.    Tharafo».  th» ganttel ml*, «rf »aff.W*4*j( 

of the «hang« in tha dlffa»w»U«l count uavu »aiatainad,  saapifc. 

th* diffurunt original background; vhnraa» in the haaithy rabbit* lymphocyt«. pradeuinnt« 

y  tba blood, in th« irradiatad uatiMla a ralatir» graaulocytosi« a»« ob.arrad 

«i';:i s ?«2ati*a and abaoiuta lyuphoeytopaaia. 

During tha paried whan ** inveriadlaukopaoie »awtlea oaouwa«. in raapns»« 

to iW injaatfcm of «Ilk (« th» 11tb-1?th day «f tha at «tea«.) tha raduetio« ooourrad 

chi»-fly b-^a-uaa «f tha raduotion in tha granulooyto oaunt, 

Aftar a total-body irradiation with ?00 r, «blah preduoan a «ild far» of 

«ÄUWos alakMM in tha rabbit., an ab»«wa of ^action t« «ilk »a» obaarr«3 at tha 

nua «,«* *•• *ftar a do.« of 600« *. bot it *a* notad in only tto-a* out of 12 «ri**l«. 

In th* otnav oaoaa» tha dynajdo« of th« lauteaytto r**ati«na did no* aaon any 

aariati«« frc« tha wn.nl.    «pparantly, tha «bans, in tha reaoUos of the blood 

to an additional  «tinulu» of protoin natura dapand« on tha ««rarity of tha raolctioa 

•lotatoa«, am' tha £>M of J00 r approach*« tha «farachold do.« for rabbit* in tola 

raspelt. 

Tharafora,  four pariod« »ay ba diatingulahad in tha ohaage in th* 

rtgulaSoa of tha faaaatofointia ayrtaa und«? th« influanea of Ui|t «•••* ot ier.i*ing 

rsxsiAtioa. 

CB th« fiwt day aftar irradiation, that i*} during tha pariod of tha garnet 

«*4y ratios ahan laukocytorf. i« obaarrod in tha paripharal blood,  tha raaetion to 

«.r* tli'.   injaotion U alta**—a«#r a brlaf ia«*««« in th« iwkocyta «ouat (or without 

it) t>.* count daoraasa« sharply and aftaraards raaaia« at a lo* larai.    In th» 



irradiated «ninals which «ere not gi?*n allk the post-radiation leukooyteai« 

nag »«detained for a longer tin«.    Thtt impression i« creat«d that th« parenter«! 

adadal a «.ration of allk on the first day aft«r irradiation aceel«r*t«a the development 

of radiation leukopenia. 

In th« 0»cc3d period (third to tOth day) the iajeetlon of an additional stimulus 

of proteiE aatur« into th« body produeee a a mar« er los« normal type leukoeyt*e reaction, 

despite th« marked leukopenia.    Under th« influence of th« «ilk tine l«ukoeyt« count 

lisareaaee by 3OO0-5OOO in tu« or three hour«, after ahu*h it drop« to th« 

original level.    During this period, deepite th« ccwssi derail« 4«pr«i»ei«R in »fcata'iejwdeaip, 

am «doitani« reaction is maintained to th* protein stimulus by th« blood «yetem. 

Is th« third period (t0tb-20th day of th« »iota«»»), at «hiah UM 

th« leukocyte count in th« peripheral blood begins te increase gradually, th» r«aotl«n 

to th« protoin stimulus ia absent or asvuae« a paradoxical aatur«. 

la th« fourth period (2tet~J0th day) th» poeltivm reaction to «Ilk i» restore«; 

i» It,- strength it exoevda th« reaction oea«rved ia th« animals before th« iirr&dlatiom. 

These de\*. «bo» that there is a defiait« ■ difference       between 

the intensity of heaatapoieaic and the functional capacity of the organism for 

?.«.iti./a to th« protein «tiaulue with leukeeytocia. 

Ia r«e«at year« progressively mere facts ar« being aeetaR&at«d «bleb 

confirm th« feat that leukocytie reactions ooour »ith $h* partleipatlea of the 

hewatopeietie apparatus aad ar« associated «ith aa increased productloa of aatur« 

»leiwri* of th« gramuleaytle «erie« from the bone aarro« (4,5 sied ether«).   M.D. 

3hk»J *nikava eho^ec   that leukooytesi« waa obs*rv«d following ths iajeetien of a BC3 

culture »at only ia the peripheral blood ▼•«eel* but alao ia th» blood reeaeis of the 

lateral organ« aad «a« aaseaiat«d «1th    '•' ohangos la th« ny«leg?aa attesting te an 

iacre&gre ia graauloeytopoi««ia (11).    Aa laereaae «as noted i» the baa«-«arre« 
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hen»te$>©I«sia following th» »aront«äfal inj«otion of ndllt (t).    W« obe«rr««l «a 

incr«««e in th« prot«ia aad nuelaopretoia aataholim of «ho bo»« «arrow under th« 

influoao« of äLIIC «ad other ag«at« produaiag * loukoeyti« r«a<jtioa. 

Tharcfor«, «a iass«*»» IK th* laukoeyt« «ouat ID roapoa«*» to ftiwüatiea 

1« aot OBly wa ladox of th« «tat« of regulation of th« HeM bat «Xa© to eawo d«gr**> 

r«fl«ot« th» fuaatioaal patfllbilltlaa of th« boa« *arro», wbloh do aot alvaya ooiaoid« 

»ith -tfc« original ooadltioa of hoaatoooiaai«. 

Th« «xiatono« of *n ada<|tiat« lo-Jcoeyti« roaoti»» i» th» fi*»t *«ak *fi#* 

irysMstiwi ahotra that 4«*»ii» th« «artcod d«pr«Baioa of hoasttopaiotl« a »?• «^ 1««* 

norssJ regulation of th« blood ayet«* i« aaiataia** i» th« irradiat*d «rg«aieai 

up to a cartaia paricd, and tfawra ar« eartain functional MM»«! »hioh aaenra a tcataamury 

iaeroaa« i» th» l«tüo»eyt« eouot. 

I» th» lltaratu»« thai« la lnfanatioa to th« «ffaot that th« ocBhlxsatl«« 

of .?üä*feios5 injury a»d a «ossad (9) a» w«12 a« of     lrra*ftati«m an* iafastÄow \6) 

in eertai» aaa«a £■   ay« th« davalopatat of radiation l*ukop«ai» and r«du«e» th« d«gr«« 

of it«    th« r*p«at«t» «dadwiatf'atioa «f kill«« aierobial oailwraa iata i««di«t*d rabbit« 

«xext*a *       eaet&i» atiauUtiag «ffaat ©a h*»ato$sol«ai» (<5).    Our raaaHe ara in •fftmtmm 

*lth. th«*« data and indiaet« th« *xp«di«mey of     uaiag haaatojwiatio atlssaH ia th« 

«wc?.? period« aftar irradlatioa. 

A dlaturbtac« ia tha laakooytlc r«aoti<»»a during *>» period «f laoipi«at 

f*cowy ef h«a*topei«aie ia *j>?*r*ntly »«Bditioaed, by a»d Iwg«, by th« ohaag« 

in t:* nomai r«gnU<tlo» of th« blood cyat«»* b««aut« th« bos« «arrow at tfaU «a« 

contain« «. ooaaidarabl« ataab«? of haaatofoi««« «laaegt».    th» aMhaaiwi of 

dietvarb«!««!« of thia r*guiatiofi a*«4«  further etuiy. 



LeuJrooytic Reaction to Milk in Rabbits  Irradiated 
With 600 r 
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Ccnclaaiqee 

1.    Hadiatio» aiekneaa whioh oeewre in rabblte fsllovisg a total-body 

irfftdifttioa vith X->;.-»>•• la a doc* of 600   *, is aesoeiated «ith a change i» th« regulation 

of tha blood «yet«», whieh i» of a «avo»fora ohareeter. 

2»    Th« leukeeytio reaetioa to the paretrfcoral iajectioa of atilk ic issvextad 

>a tha «fcdcx first day after irradiation, reeoverod on th* tbijfd to 10th Say, 

»eeaasa p&radoxioal or ia abaeat fros th» 1Qth to the 20th any anA is agei« ?eeovor«d, 

(Xöaodiag th« ttorael by th» 21 at to JOth day. 

5.    & dlaturbaace in th« regulation of th» blood ayrta» doe» not coincide 

iw tixu *]ft the diettt?baao# la the haaetopoietie foaetios.    During the psriod 

>f worked dspreaaio» of banatopoieai« a pareaterally iajeoted proteia «tiaolus prodmea 

t temporary inoreaae ia the leukoeyte «oust,    tho paradoxieel reaction ia «eat proaeaaeed 
the 

kirlsg t>.» yeris« of incipient regaaeratloB of/hewatopoietie tissue. 
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