THE NATURE OF KURLOV'S CORPUSCLES

E. D. Gol'dberg and D. I. Gol'dbsrg UDC 611-018.53

An Increase in the percentage of monocytes and monoeyte-like cells with Kurlov's corpuscles s found
in the blood and bone marrow of guinea pigs, together with a sharp increase in size of the corpuscles them=
selves, after irradiationand after administration of large doses of cytostatie preparationa.
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In 1888, M. G. Kurlov desecribed a distinctive type of Inclusion {n the agranulocytes of the guinea pig
which were subsequently named Kurlov's corpuscles. Some investigators {2, 3] regard them as secretory
vacuoles, while others [6] consider that they are abnormal {nclusions (but not retated to parasites), a third
group {4] points to the similarity between the corpuseles and protozoa, and final*v, 2 fourth group {5} rogard
them as agents of low pathogenicity readily ingésied by the reticuloendothelial ceils.

Because of the conflicting nature of daia in the literature, we declded fo Investigate the nalure of
Kurlov's corpustles,

EXPERIMENTAL METHOD AND RESULTS

When studylng the reaction of the blood aystem of guinea pigs to Irradiation In large doses {4506-10,909
rad) on betatrons we concentrated on changes in tha percentage of monocyies with Knrlw's eorpuscles in
the blood and on changes in the corpuscles themselves in the carly periods after irradiation, Tho pumber
of monocytes with corpuscles increased afier 30-90 min by 3.5~13 times, and ea the 2ad day by 1.5-12 times
over the background level, Since this phenomencn colncided In time with the develepment of true lymphooy-
topenia and monoeytopenia, Wa ceﬁciuded that the increase In pereentage of such monocytes may depond o3
some processes changing thelr functiona! state and associated with radiation damags,®
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After Irradiation many large corpuscles sppeared, occupying nearly the whole cytoplasm of the eslls
containing them. The corpuscles had a coarss fibrous struclure or contained large granules or vods stala-
ing metachrematically with thionine (Fig, 1, a-d). The larger the granules, the {ewer thele number, Largs
granules were also found against the colorless background of the vasusle of the Kurlov's mﬂ’pmm@. Larvzs
corpuscles stalning homogeneously and resembling hyaline spheres were also found (Fig. 1e; Fiz. 22). Ia
the bone marrow preparations cells could be obaerved in which thoss hyalins-like formations had a tendonsy
to separate from the npucleus along with vacuclated cytoplasm {Fig. le}. Finally, empty corpusclas weys
geen, with no hint of an Internal struclues {Fiz. 2ok

The study of changes In the nuclel of cells contalnlag Kuriov's corpuscles showed thﬁ& thesa changaa
are dependent on the dimenslons of the corpuseles themselves: the larger tho corpuscles, the morg Intun-
stvely the nucleus was displaced toward the perishery and the movre pyohotie its wg:u:.amaw‘ i two largs
corpuscles wers present, the nucleus appe: red compressed fron both sides, Somellmes Kurlov's LOTpRS.
cles were found in the center and the nucimus was in 2 state of karyorrbexis and lysis (Fig. 16}, Bloro rare-
ly, corpuscles were seen to develep within the coll nuclens, part of the nuclsus appearing to have besnper-
forated by a bullet, and in the empty vacuole thus created the azurcphilic st:f%.m"* e of the corpuscie could
be seen {Pig. 22b.

After adminisiration of exiosiatic preparations, an Ingrease {a ﬂﬂ mmb‘r of blood and bone marrow
aeils wi?sx ?{ﬂrlav’a eorpuss ies ?s@ was a:si ssc:av—:*d ‘Tm o3 i found not caly in monog Msa Lul
iﬁic’s zlant hemohlstioblasts (Pig. 2e)s
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Fig. 1. Types of Kurlov's corpuscles In acute radiation sickness. a) Monosoyles
with Kurlev's corpusecles in blood of 2 guinea pig 60 min alter irradiation in
dose of 6,300 rad; b) monocyte with Kurlov's corpusecle with coarse {iters in
bone marrow on 11th day after irradiation in dose of 900 rad; ¢} Kurlov's corpus-
cle with coarsely granular struciure on 5th day after irradiation in doss of
8,300 rad. Cell nucleus displaced and pyenotic. Vascuolation of cytoplasm;
d) the samie on 2nd day after irradiation in dose of 900 rad (bleod). Pycnesis of
nueleus, considerable enlargement of Kurlov's corpuscle, coarse structurs;

) monogytes with corpuscle in bone marrow on 5th day after irradlation in
dose of 4,500 rad. Corpuscles resemble byalire spheres lo appearance. Azura
Il-ecsin. Objective, immersion 1/12, ocular § x.

Cells with Kurlov's corpuscles were particularly numercus after administration of large doses of
urethane. For instance, in one guinca plg the number of menoeytes with corpuscles was 6%, while on the
2nd day alter administration of urethane {800 mg/kg) the number had increased to 84%, and In ancther anl-
mal the number of cells with corpuscles rose from 3 to 79% on the day afier adminlsiration of urethane
2,00 mgfkg). Bone marrow films from these animals revealed numercus monoeyie-like cells with corpug=
cles (as many 23 8-12 per ficld of vision). The cells were reticular in natare and contained large Kurlov's
corpuscles (Fig. 3}

The results of the histechemical Invesiization showad that the Kurlov's eorpuscles consist mainly of
a protein-polysaccharide complex with the presance of bigh-polymer acld mucopolysagcharides, and thal
they are vacucles whose appearance is associaled with physiclogical and pathological aging of esliz of
reticulo-histiecyte nature. Since acid mucopciysaccharides can undergo hydration, thelr accumulation
evidently facililates the formation of the vacuole of the Burlov's corpascla.

Cur hypolhesis that the Kurlev's corpuseles in the monocyies and other cells of reticulo-histlceyts
pature arise 28 2 resull of physlologieal and pathological azipe is based on the following facts. In¢he pa-
ricd of ibe aculs leukoeylie response alley k 1y phase of lauheestosis), the absclule nui-
ber of lymphocyies falls, but the pereeniag ining Hurlov's corpuseles Increszes by
3-13 times {over the hackground lus y go¥puaeles, oooupying nearly the
whole of the cyloniasm, yo aenompanied by
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Fig. 2. Types of Kurlov's corpuscles in radlation gldi-
ness and after administration of eyiostatie preparations.

a) Monoeyte with pycnotie nucleus, vacuclated cyloplasm,
and Kurlov's corpuscle resembling a hyaline sphers in the
bone marrow on Tth day after irradiation In dosa of 800 rad;
b) empty Kurlov's corpuscle in a blood monocyte 60 mia
after irradiation in dose of 1,000 rad; ¢) Kurlov's ¢orpusele
in nucleus of bone marrow hemohistioblast after administza-
tion of urethane and 20 h after irradiation in doss of 2,000
rad; d) Kurlov's corpuscle in bons marrow macrephase ia
chronle radiation sickness.

e et tion of acld mucopolysaccharides, melachromasia,
SE A e and the positive PAS reaction are also evidence sup=-
‘ . : porting the vlew that Kuclov's corpuscles ars vacue
oles filled with a mucold substance with predomia-
ance of bound water (resembling the phenomencn of
mucoid edema). Experiments on gulnea plzs ex-
posed to chronie irradiation In our laboratery (V. L
Teterina) revealed the development of scuts levkemlas
(remocytoblastoses) and hypoplastie stales of hame-
polesis Lut ylelded no information on the probism
discussed in thiz papar.
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