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DYJAMICS OF THE LEUKOCYTIC REACTIONS
IN RABBITS IX¥ ACUTE RADIATION SICKNESS

[Following is s translation of an article
by Ye. A, Dikovenko (Sukhumi) in Patolog.
Fiziol. 1 Eksper. Terspiya (Pathological
Physiology and Experimental Thersapy), Vol.
IV, No. 1, 1960, pages 20-24.

(Prom the Sukbumi Institute of Expsrimental
Pathology and Therapy of the Agademy of ¥Madical Sclences
USSR

Data concerning the regulation of the bleoodx system in irrsdistsd srimsle
are reprosented in the litersture ‘. azn extremely
incomrlete fagidonm. Specifically, practiocelly no investigstion has tzen nade of the
hlood resction to variocus physiologloal stimuli used under conditione of radiezion
pethology. The work of Ys, I. Komarov (7) is an exoeption; here, a utudy wes
wade of the leukoeytic resotions to a food stimulns in male cats irrediated with »
Yoruys in ® docss of 300, 600 and 1200 *. The suthor observed & marked distortion
of the leukcoytic remstions not only against trs dbackground of the radisztion
laukepenia but alse during the period when thare war atill no leukorenia. In 1955-195¢€
us, ip conjunction with cur students 7, V. Astrakhsn and G. D, Momzul'® (2), observed
& change in the leukeaytlic remotien to milk in rmaie oats irrediated with « dose
of 500 r, which was most pronounced during fho late puridd of the alokness
{fourth to sixth week).

The prssent work was undertaken as the development of +these obssrvations,
s a gtimulus producing the resotion ip the blood we utilized, just as we hed hefore,
the purenteral injection of milk.

It is imown that the intramuscular adwinistration of milk produces an incres.




in the leukecyte count ferr three to four hours in healthy wmals cats and rabbite
(3, 8, 10). This reaction served as a criterion £ of the sixte of regulation of the
blead systen ,'ﬁ:::ru- exparimental comditiops. D, I. Gol'dberg snd his coworkers
{4) #iudied the leukooytic reastion to milk climiocally, inm various mentel and soustie
dimsegsws in people.
Our eccwmunicstion is baged ouw materisl obtairned in 182 experiments
on 45 rabbits. The snimals were givem three cubiz centimeters intrsmuscularly
(in e dose of 1.5 cubic ocentimeters inte doth thighs) of & bolled snd flltered
10 percent solution of dry preservsd mili. The leukooyte ccunt was irrestigated for fou
hours at *feminute to one-hour intervala; in the majority of experiments ihe Jifferential
counri was slso mads. The investigatlon was conducted on e festing ri wmach; the
appesrance and the odor of the food were also sxoluded. \
It was first established om 37 hemlthy rabbits that the leukocytic
rerstion to milk wr - quite constant and well exprassed in them, “hy Lnirexaz
in the leukocyis ¢. ~* cscurred 30 mimutes to twe hours afier the injectica of willk: in hal
of the cases 1%t was preceded by & brief leukopenic phase. The meximum: irncrewe in the
Lsuineyte count during the sxperirent awounted to an average of 11€ poraent of the

origiral level in the heslthy spimels. Four hours after tbe admministratien of milk
the levkecyte count was olose tc the origiml or remained somasbat elevated. The leuke-
ey-.coin osours chiefly becsuse of the increase in the gramlocytes {segmented and
ptar psrudososinophils), with a relative lymphecytopenia, although the nh-'eluto
lymohoryts court may inczresae somewhat. The erythrocyte comt 414 not shange
sageir. ally after the injeotion of milk.

Renewsl of the mlik injeotions in the same rabbitx after five tc ton days

jed to m #all expressod resction with s repetition six times. This made it possible

fer us, by adhering to the interval betwsen the experizente indicated, to
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invastigets the ssmme emimals repestedly bafore Srradiation amd at vearious times
sfter 4%. .

A total=body irradiation of 39 rabhite wee performed on X-ray thera, :mti.a BitaT
apparatuses with the simultzneous operstionk of iwo apparstuzes. The irredintion
sonditions were the following: 180 kv, ourrenmt 15 ma, distence from the anode, 78 oms
f4lters 0.5 mm Cu and  one mm Al; dose rate 18.5 r per mimutes: doses 300 end 600 ¥ .

The lovdoeykic remct! . a were investigated oné. four, nine, 11, 16, 21, 30 srd 35 days sfter
the {rradimtion; osch rabbit was investigated fouwr to & six times
2t tuterrale of five to eAght days.

Irredistion with 50C r csused moute railstion sicknees, which ————
on the 30%b day with the dsath of approximately 50 percent of the smimalz. For the
purpone of eliminating 4he gemeral early resoilimm, which osours very stormdly in the
rebhlts and frequently terminetes in death during the first fou hours aftsr irradistion
with =% cae of lerge ‘oses of radiation, smestheeis was used immezdiataly aftar ihe
1rre i stior--the preduction of s drowsy state with ether and tiw sdministration of uoe
to 1.5 oubie centimeter of 10 percent sadiwm . pontotbal 2olution. The uniml.n
wera meintained in & state of superfioial sleep for two or thres hours, becsuse of whish
it was poaeille to loilm the uv-rity' of ihn sarly reaction to & censidsrsble degres,
elthough thvee rebbits still died from the X-ray shock. For the purpose of squaliziag the
conditlons the cenirel (non-irradiated) rsbbite wers anesthetized for the same
time and ineoatigated in parallel ulth the irradiated smimels.

A day after the irradiation with 600 r during e period wosr & pronounced
leukceytosis was observed in all the nbhu'a, the positive reaotion to the irjeciion
of willk was maintained ir four out Qf seven rabbits; in three animals the lsiwosyle
count 212 not imores..-. The typieal course of the leukosytls curve was altered in 11

the orimals: following s brisf inorease or without it the leukacyte count decresunsd




r2p3dly, and four heurs after the imjection of wilk smounted ic 15.4
percent 5P the initial lewsl, on the wverage (B850 ps mgainst 29.£00)., On the fourth
day of radistion sicknass the sdministration of wilk produced & laukocyile rzaciion

similar to the pormal type but occurring at a roduosd level. Tis laukocyte count

increesed from 2600 to £500, on the everage; in one osse cut of eight thare was nv

posltive reaction. On the ninth day after the irradiatisn ths leukeosytis rewotion

wex 2ize positive in seven out of eight snimuls; the leukosyte count incrensed

Prov: 00 to 9200, on the average, end ihen dropped iz the srigirval lavel, ©n

the Tith=-17¢R day the resction wae negative or dnverted (parsdextcel} im Wil 18

rabbita inveslignted at this time. The injection of milk in the

majority of cases led %o s reduction in the leukosyie count (by comparison aith

the original). On * . 11th day the leukeoyte count decressed after the injesvtimc?

il From &200 to 1400, on the aversge., Om the 17th day the most marked »eluttion was

cbserved in thoee osszes where the rediation leulospnis iad rlresdy been replaced by
restitution »f the norwml leukoeyte coumt. Thus, in rabbit o 30 fsllowing

ths injostion of milk the leukvoyte count dropped frox 8150 1e 1900; in r»ahdi

Ko 31, from 16,4500 %o 2150. In animale with a low origimal lsukoeyte count the

injeatlen of milk 4id not evoke any )aukooytic rsaction. Om the 21s% day of rsdistien

sloineats ® the positirs reaciion to milk was recovsred  in the meisrity of animslz;

hoever, in two out of nine rabbits i+ remmined negative. hiriy daye afier the irrediatio;

the infeciicn of milic prodused & typical leuknoytusis in all the rabbiis, even more

pronounced then befores the disesse-~ &1 gverage ineresss irn ths leukooytes by 150 percent

€38, 080 as sgainst 13,600 before the sdwinistration of mili). The results of the

verisus experimants obtained are precested in tholr swwarized form in the

Table,
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on the Tei=th te minth day af'ter the srradistien, with s positive reaction
to milk, & pronounced increese lu the absclute and relative granulooyts comtent oacurred
scoompanisd in salmost all smses by an imeramse in the rugber of siabx fovus., The
iymphocyts count did not chaxgs essentially. Therefore, the goraral rator wd 'r@ym&:‘:,m
of the changs in the diflereptial coust were meintoined, desplie ‘
the different original beckground; wheress in the healthy rebbdite lymphocytes predominate
1+ the hlogd, in the irredisted snimsis a reletive grapulocytosis wae observed
Wit = raledive and ahseluts lymphooylopenia,
Thiring the period whsn &u {nveried Jeukopenie remetica rsourded dn responss
te the injection of milk (en the 11th~1Tth dey of the stoxuens) e reduction soeurred
ctinfly boiause of the reduntion in the gramalooyte cownt,

After s total~body firredistion with 300 r, uhich preducéds >n nild form of
reiiating sickoess in the rabbite, sn absence of ragction to milk was chserved si thw
span time o3 aftsr & dose of 600 r, but it ¥az noted Am only thres sut of 12 amimale.
In the othey casea, the dynemios of ths leukooyilo resotions did ot show any

devistians from the mormal. dpparently, the elsaze in the romotier of ihe blood
to sn edditions) stimulus of protein reture depends on the soverity of tho radiation
sickpess, and the ¢sse of 300 r spprumchen the threshold dose for rabbits in tbls
soanecd,

Therefore, four periods mey ba distinguishad in the ohange in the
poguiation of the hematopolatio system under the irfluence of large desa: of $evizing
rafiziion.

On the fimst dey after irrediation, ihat i, during the period of the gener:
sy Traetion when leukocytosis ig cbserved im the peripheral bloed, the resction %o
sves zk3? injection 42 slianad—after & brief inersase in the igukocyte sount {or without

1t} tuas count decrewses sharply and afterwards remalins at a lov levei. In ths
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irra.dittcé snisals uhich vere not giwn wilk <he pont-radiation leukvoytleais
was mainteined for a longer time. The impression is areated that the parenteral
edndmi siration of milk on the first dey after irrsdistion sccelerztes the development
of radlation leukopenia.

In the secind period {third to 10th day) the Snjestion of an additlonel stimulus
of proteir mmture into the body produces a & mors or less novmal type leukooyido reactlon,
despite the marked leukepenia. Undsr ths influence of the wilk tns leukooyts count

inorenses by 3000-5000 in tve or throce hours, after whush &1 dzope to the
original level, During thisz period, despite the considareiie depreseion in hemeicpoissisn,
s simuste reaction iz mainteined to the protein stimulus by the Xlood tjvltn.

In the third perlod [10¢h~20th duy of the sicimess), at whish - time
the lsukooyte count in the peripheral bleod bagiss ie increase graduelly, the rsactien
to the protsin stinmulus $e .ba;nt or ssewmes & psradoxical nmaturs.

In the fourth period (21st-30th day) the pozitive resction to mili is restored;
S 412 sivength it exooeds the rsaction obmerved in ithe eximsls before the irradietion.

Thess dai.. shox thet thers $s & definite « differenae between

the Irienmity of hematepoisais and the functional capnzity of the orpanisn for
remzllog 4o the protein stimulur with lsulooytosis.

In recent years progressively mere fasiz ere being scoumlated which
confirm the fact that leukoaytio remetions asour with 4he participation of the
heratopelotie apparstus and are asseciated wita am imoreased produstion of mature
slonyis of the gramuleoytic series from the bone marrox (4,5 =nd othere). N.D.
Fikol 'vikova sheved that leuknoytouis was abserved following the injsetion of a BECG
culture not only in the pariphersl blood nuo.h but slss in tho Lloed vesaols of the
internel organs and was asssoiated vith «+ ohangez in the myelogram zitesting te an

incresage in gramloaytopoissis (11). An increase was noted i ths bene-marrow



hemstopoiesia following tiw purenteral injestion of milk (1 }. We observed mn
increxse in the protein and rucleopreotein mataboiism of the hono marrow wdsr the
infiuenecs of wlk unﬁ other agents produdsing =« leukocrtia resction.

Tharefors, #a increase i thy leukosyte count in ucéanm to stinnladion
jg not only &n index of ithe siate of regulstion af the Blond tat slac te rome degres
reflects the functionsl possibiliiies of the bone sarrow, which do noet slvays colnocide
»ith ths eviginsl condition of hemstopoiasis.

The existenoce of an ajequate leukncytic resstiom im the first week mitsr
1¥reiintion shows that deasiie the merked depression of hesxtopolesis & Q:rre er less
norsal regulation of the blood system is mulntained inm the irredistsd arganiem
up to & carthin pericd, wd there are certein Nuncitiomel reserves which sssure & teaporary
incrases 1v the leukoeyte souat,

In the litersiure there is informeiion to the affsct thet the cuuiiuatiom
oF radiviion Anjury end @ wound (9) as well as of irrsdistion and infestiom (£}

i certaln onves i ays the development of radiation lsukopenis end reduncs ihe degree
of 3t. The repextec sdmimlstretion eof killed alcrobial outlures into irradiatsd radtite
syerte. & sortein stimulating effest on hematopoieais (6). Our resulis sre in agresmen
with thess dmis and indiosto the expediency of using bemstopoietic stiumli in the
ssxly periods after irrsdistiion.
4 disturbence in the leukoeytic remotiops during the period of inmoiplent

rucovery of hematepolesis is apparemtly conaiilomed, by and large, by the change

in e normal vegwistiom of the bloed system, because the bome amrrow at this time
sertning & considerable mumber of bematopoietis elementa. Ths meoherdwm of

dieturbencs of this reguintisn nesds fpriwr stuly.
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Conslustons

1. Radietion siciness which occure in r:b!ttts following a total~body
irradistion with X« .58 in a dose of S00 », iz sescolmted with a ahange in the regulation
of the blood system, which is of & wave-form charecter.

2. The levkeoytie resction tu the parsptoral injection of milk ie inverted

s the £iskx first day efter irradisilion, racoversd s the third 4o 10th day,
esonas peradoxiosl or 1s absent from the 10%h to the 20ts day snd s agein recoverad,
ixseeding the normal by the 21st to 30th day.
3. A distwrbance in the regulation of the blocd syrter does not colpuide
iv tizs ¥i4h the disturbsmes 3inm the heastopoietic functior, Dm'in'g the parioed
sf mhried dspression of henetopoiesis s parsnterally injected protein stimulue produses
1 temporery inoresse in the leukooyte soumt. ‘tho psradoxionl reaction is most pronounced
turing tha saried of imgipient regenmeration or/:oh:ntopahuc tiexue.
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