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Toxic carbon monoxide in small concentrations has pro-apoptotic, anti-allergic, vasodilator effects, and stimulates angiogenesis. The
problem with the therapeutic use of low doses of carbon monoxide is that it is difficult to dose. To control the amount and gradual release
of carbon monoxide, non-toxic preparation is used — CO donor based on carbonyl compound of ruthenium (CORM-2).

The aim — is to identify the effect of CORM-2 on the level of immunoglobulins in the blood serum and bone marrow of mice under
conditions of inducing an immune response.

Materials and methods. 3 groups of 15 white laboratory mice each were formed. Induction of the immune response was due to
the intraperitoneal administration of xenogenic red blood cells. The first experimental group on the first day of immunization received
CORM-2 (20 mg/kg), group No. 2 — on the 5" day after immunization (period of the productive phase). The control group consisted of
immunized animals that did not receive CORM-2. The amount of IgA, IgM, and IgG in blood serum was determined by ELISA on the 2™
and 6" day after immunization. At the end of the experiment, bone marrow cell populations were counted.

Results. After the injection of CORM-2 during the induction phase of the immune response, it inhibits the production of immunoglobulins. In
comparison with the control, the level of IgA and IgG is reduced, but the amount of IgM remains unchanged. In the bone marrow, the number
of monocytes, erythroblasts, and normoblasts, as well as lymphoblasts and plasma cells, increased. At the same time, the number of
myeloblasts, myelocytes, basophilic normoblasts, and megakaryocytes decreased. The use of CORM-2 during the productive phase
caused a decrease in the level of IgM and IgG with a simultaneous increase in the level of IgA. The number of neutrophils, eosinophils,
monocytes, polychromophilic and oxyphilic normoblasts, lymphocytes, and plasma cells in the bone marrow increased. However, the number
of myeloblasts, promyelocytes, myelocytes, metamyelocytes, basophilic normoblasts, and megakaryocytes decreased.

Conclusions. The impact of the CORM-2 on the inductive phase of the immune response leads to inhibition of the production of
immunoglobulins. The injection of CORM-2 during the productive phase of the immune response decreased the level of IgM and IgG,
but at the same time, an increase in the level of IgA was observed. After the injection of CORM-2, in the bone marrow, the number of
monocytes, lymphocytes, and plasma cells increased. The results indicate that CORM-2 is able to modulate the immune response.

Key words: gas transmitter, carbon monoxide, CORM-2, humoral immune response.

Current issues in pharmacy and medicine: science and practice 2020; 13 (3), 415-420

[oxop moHookeuay Byrneuto (CORM-2) BnnuBae Ha piBeHb iMyHOrnobyniHiB CMpOBaTKM KPOBi Ta CTaH KiICTKOBOTO MO3KY
B YMOBaXx iMyHHOI BignoBigi B Muwen

C. N. BecyacHuir, O. M. lactok

TOKCWMYHMIN MOHOOKCUA BYTIELIK0 B HE3HAYHWX KOHLIEHTPALLiSiX XapakTeprayeTbCs MpOanonTUYHO, NPOTHaNEepriiiHo Aieto, Mae Ba3oau-
naTaTopHUI BNANB, CTUMYMIOE aHrioreHes. [Npobnema Moro TepaneBTUYHOTO 3aCTOCYBaHHSA NOMArae y CKNaAaHOCTi TOYHOTO A03YBaHHS.
[Nt KOHTPONIO KiNbKOCTi Ta MOCTYNOBOrO BMBINbHEHHS MOHOOKCUAY KapbOHY 3aCTOCOBYIOTb HETOKCUYHUMI Npenapat — goHop CO Ha
OCHOBI kapOoHinbHOT cnonyku pyTeHito (CORM-2).

Meta po6otu — BusBuTM BN CORM-2 Ha piBeHb iMyHOrnobyniHiB cMpoBaTKy KPOBi Ta KICTKOBOTO MO3Ky MULLEN B yMOBaX iHAYKLi
iMyHHOI Bignosigj.
Marepianu ta metoau. Cchopmysanu 3 rpynu no 15 6inux nabopaTtopHUx MuLei: ABi eKCnepuMeHTanbHi 1 KOHTponbHa. IH-
AYKUi0 iIMYHHOT BIiAMOBIAI CIPUYMHSANN LWIASXOM BHYTPILUHBOOYEPEBUHHOTO YBEAEHHS KCEeHOreHHUX epuTpouuTie. lMeplua ekcne-
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S. P. Beschasnyi, O. M. Hasiuk

pUMeHTanbHa rpyna B neplumii AeHb iMyHisauii otpumana CORM-2 (20 mr/kr), rpyna Ne 2 — Ha 5 geHb nicns iMyHisauii (nepiog
npoAyKTMBHOI hasw). KoHTponbHa rpyna — iMmyHi3oBaHi MuLwi, ski He oTpumyBanm CORM-2. BusHayanw kinbkicTs IgA, IgM, 1gG y cupo-
BaTLi kpoBi MeTogoM IPA aHanidy Ha 2 i 6 gHi nicns imyHisauii. HanpukiHui ekcnepymeHTy nigpaxoByBanu Nonynsuii KNiTUH KiCTKOBOTO
MO3KY.

Pesynisratn. BeegenHss CORM-2 B iHAyKUiHY cbasy iMyHHOT BiAMOBIAI CTpUMYye NpoayKLito iMyHornobyniHis. MopiBHIOK4K 3 KOHTPOMNEM,
piBeHb IgA Ta IgG 3HWxeHuA, ane KinbkicTb IgM HeamiHHa. Y KiCTKOBOMY MO3Ky 36inbLumnacs KinbkicTb MOHOLMTIB, epuTpobnacTiB i Hop-
mobnacTis, a Takox nimcobnacTie i nnasmatuyHMX knitiH. OQHOYACHO 3HM3MNAcs KinbkicTb MienobnacTis, MienoumTie, 6a30inbHUX
HopMmobnacTis, MerakapioumTis. YeeaeHHss CORM-2 B nepioa npoayKTUBHOI hasu CipuymnHANO 3HWxXeHHs piBHs IgM Ta IgG 3 ogHo4acHUM
nigBuLLeHHAM piBHS IgA. KinbkicTb HerTpodinie, €03MHOMINIB, MOHOLMTIB, NOMIXPOMHOMINBHUX Ta OKCMdiNbHUX HopMobnacTi, niMdo-
LMTIB | NNa3MaTUYHUX KMiTUH y KICTKOBOMY MO3KY 36inbLumnacs. KinbkicTb Mienobnactis, npomienouuTie, MienounTiB, METaMIENOLMTIB,
6a300inbHMX HOPMOONACTIB | MerakapioUuTiB 3MeHLWMMacs.

Bucrosku. CORM-2 B iHAYKUiNHY hady iMyHHOI BiAMOBIAi CNPUYMHSAE NPUrHIYeHHs npoaykuii imyHornobyniHis. YeegeHHs CORM-2 B
nepiogd NpoayKTMBHOI asn iMyHHOI BignoBiai 3HWxye piBeHb IgM Ta IgG, ane ogHovacHo cnocTepirany nigsuLLeHHs pisHs IgA. Micns
3actocyBaHHss CORM-2 y KicTKOBOMY MO3KY 30iflbLLY€eTbCS KiflbKiCTb MOHOLMTIB, NiMOLMTIB, NNasMaTuyHMX KNiTuH. PesynsTaTy, Wwo
oTpumanu, Bkadytotb: CORM-2 3gaTteH mogynoBaTtyt iMyHHy BianoBiab.

KntoyoBi crioBa: rasotpaHcMmiTTep, MoHookeua Byrneuto, CORM-2, imyHHa BignoBigb.
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[oHop moHookeupa yrnepona (CORM-2) BnusieT Ha ypoBeHb CbIBOPOTOYHLIX UMMYHOINOOYIMHOB
U COCTOSIHUE KOCTHOTO MO3ra Npy UMMYHHOM OTBETE Y MbILLEN

C. N. becyacHbin, E. H. Mactok

ToKCHUYEeCKN i MOHOOKCWE, YITepoaa B HE3HAUNUTENbHBIX KONMYeCTBax obriagaeT NnpoanonTUieckum, NpoTUBOANIEPTUHECKUM AeACTBUEM,
MMeeT Ba3oamnaTaTtopHoe BInsiHUE, CTUMYIMPYET aHroreHes. Mpobrema ero TepaneBTMYECKOro UCTONb30BaHKS 3aKIKYaETCsl B CIIOXKHO-
CTU TOYHOM A03MPOBKU. 111t KOHTPOMS KOMMYECTBA U MOCTENEHHOTO BbICBOBOXAEHNS MOHOOKCUAA Yreposa NCMOMb3YOT HETOKCUYECKNIA
npenapat — goHop CO Ha ocHoBe kapboHunbHoro coeanHenus pyterns (CORM-2).

Llenb paboTbi — YCTaHOBUTb BIIUAHNE CORM-2 Ha YpOBEHb I/IMMyHOFJ'IOGyJ'IVIHOB CbIBOPOTKM KPOBW M KOCTHOTO MO3ra MbILLEN B ycnoBuax
WHAOYKUMU UMMYHHOTO OTBETa.

Matepuanei u metoasi. ChopmupoaHbl 3 rpynnbl no 15 6enbix nabopaTtopHbIX MblLLei. MHAYKUUS UMMYHHOTO OTBETA NOMyYeHa NyTem
BHYTPVOPIOLLMHHOIO BBEAEHMUS KCEHOTEHHBIX 3pUTPOLMTOB. epBas akcnepuMeHTarnbHas rpynna B nepBbii AeHb MMYHU3aLMM NonyYuna
CORM-2 (20 mr/kr), rpynna Ne 2 —Ha 5 geHb nocne uMMyHW3aLmm (Nepuoa NpoayKTUBHOM hasbl). KOHTponbHas rpynna — MMMYHU3Upo-
BaHHble MbILLK, koTopble He nonyydan CORM-2. Onpepensinu konuyecTso IgA, IgM v IgG B cbiBopoTke kpoBu MeTogom MDA aHanusa
Ha 2 1 6 OHW nocne MMMyHM3aLumMn. B KoHLE aKCnepuMeHTa NoACHUTBLIBANM NOMYNALMM KNETOK KOCTHOrO Mo3ra.

Pesynirartsl. BeegeHme CORM-2 B MHAYKUMOHHYO hady MMMYHHOTO OTBETa CAEPXMBAET NpOAYyKUMo MMMyHornobynuHos. B cpae-
HEHUM C KOHTporneM, ypoBeHb IgA 1 IgG cHkeH, HO KonnyecTBo IgM HemsMeHHO. B KOCTHOM MO3re yBENMUMIOCh KOMMYECTBO MOHO-
LMTOB, 9pUTPOBNacToB M HOPMOBNACTOB, a Takke NMMGOBNacToB 1 NnasmaTnieckmx knetok. OAHOBPEMEHHO CHU3MIOCH KOMUYECTBO
mMmenobnacTos, MmenoumToB, 6azounbHbIX HopMobnacToB 1 MerakapuouuTtoB. Beegenne CORM-2 B nepuoa npogyKTMBHOW ¢hasbl
obycrnonuBan cHwkeHne ypoBHs IgM n IgG ¢ ogHOBpeMeHHbIM MoBbiLLeHneM ypoBHS IgA. KonuyecTBo HelTpodunos, 3031HOMUITOB,
MOHOLMTOB, NOMUXPOMATOMUILHBIX 1 OKCUPUIBHBIX HOPMOBNACTOB, NMMMMOLIMTOB U Na3MaTUYECKUX KIETOK B KOCTHOM MO3re YBEnu4m-
nock. Konnyectso MmenobnacTos, NpOMUENOLUTOB, MAENOLMTOB, METaMUENOLMTOB, 6asodurbHbIX HOPMOBNACTOB 1 MerakapyoLuUTOB
YMEHBLLNIOCh.

BeiBoakl. Beegenne CORM-2 B nepvoz npogyKTUMBHOW hadbl MMMYHHOTO OTBETA CHM3UMO ypoBeHb IgM u IgG, HO 0gHOBpPEMEHHO
obycnaenueaeT nosbiweHne ypoBHs IgA. Mocne BeeaeHnss CORM-2 B KOCTHOM MO3re yBENMYMBAsoch KOMMYECTBO MOHOLMTOB,
NUMAOLMTOB W NNasMaTUYecknx kneTok. onyyeHHble pesynbrathl ykassiatoT, 4To CORM-2 cnocobeH mogynupoBaTb UMMYHHbIV
OTBET.

KntoueBkle cnoea: rasotpaHcMuTTep, MoHooKeua yrnepoaa, CORM-2, UMMYHHBI OTBET.

AxTyanbHble BONpockl (hapMaLeBTMYECKON N MeaULMHCKON Hayku u npakTuku. 2020. T. 13, Ne 3(34). C. 415-420

Among pharmacological drugs, there is a lot that has immu-
nomodulatory properties [ 1]. These drugs can be divided into
2 groups: immunostimulants and immunosuppressants. The
latter is widely used for the treatment of autoimmune diseases
after an organ transplant procedure. Some antibiotics also be-
long to immunosuppressants, cytostatics, and hormonal drugs
[1]. All of them cause adverse reactions, which increase with
increasing dose. That is why search for drugs that can gently
suppress the activity of the immune system and not cause
catastrophic changes in other organs and systems of the body

remains relevant. One of these applicants is a representative
of the gas transmitter group — carbon monoxide (CO) [2,3].

CO is known as poison gas, however, in 1968, Tenhunen
et al. reported that this gas is formed in the body during
the breakdown of heme. After that, the period of studying
the physiological effects of CO began [4,5]. Today, it is
known that CO in a picomolar amount is able to suppress
cell apoptosis [6], stimulates Ca** dependent K-channels [7],
blocks T-cell proliferation [8], and is able to affect mitochon-
drial activity [9].
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The only problem with using CO was that the dosage of
this gas is difficult to carry out, poisoning is possible. In
this regard, further studies of the therapeutic effects of CO
are inhibited. This problem was solved by creating com-
pounds — donors of CO [10]. After the introduction of such
a compound into the body, a slow release of CO occurs in
insignificant, controlled amounts. One of the representatives
of these compounds is CORM-2 (tricarbonyldichlororuthe-
nium (II) dimer), which is based on the carbonyl compound
of ruthenium. Among several different CORMs synthesized,
CORMS-2 has been used extensively in vivo studies. CORM-
2 rapidly liberates CO in physiological buffers (half-life
of about 1 min at 37 °C, pH 7.4). Due to the fact that this
compound is not toxic, it is therefore used in experimental
studies. Its advantage is that this drug does not affect changes
in carboxyhemoglobin levels. CORM-2 serves an important
role in CO-mediated pharmacology.

It has been proven that CORM-2 has antioxidant activity
in plasma [11], accelerates the healing of gastric ulcers [12],
regulates the permeability of the mitochondrial membrane
[13], and affects the duration of the cell cycle [14,15]. The
above confirms the relevance of the study of the CO donor
and the effect of this compound on bone marrow and the pro-
duction of immunoglobulins under conditions of antigenic
stimulation.

Aim
To reveal the effect of CORM-2 on the level of immunoglo-

bulins in the blood serum and bone marrow of mice under
conditions of inducing an immune response.

Materials and research methods

The study was conducted on white outbred laboratory mice
weighing 22 + 3 g. 2 experimental groups of 15 males each
were formed. Sheeps red blood cells were intraperitoneally in-
jected into all animals to induce an immune response (“Pharm-
standard Biolek”, Ukraine) at a dose of 100 cells per 1 kg of
body weight. In the first experimental group, during the in-
ductive phase (1% day of immunization), CORM-2 (20 mg/kg)
dissolved in dimethyl sulfoxide (DMSO) and physiological
saline was administered. The animals of the experimental group
No. 2 were injected with the same solution but during the pe-
riod of the productive phase (5" day after immunization). The
control group consisted of 15 male white mice that were also
immunized but did not receive CORM-2. The study was con-
ducted on white outbred laboratory mice weighing 22 + 3 g.
Two experimental groups of 15 males each were formed.
Sheeps red blood cells were intraperitoneally administered to
all animals to induce an immune response.

To determine the amount of IgA, IgM, and IgG immuno-
globulins, an enzyme-linked immunosorbent assay kit (“Gra-
num”, Ukraine) was used. Detection of the results of the study
was performed using an ELISA analyzer Immunohem-21100,
HTI (USA) on the 2™ and 6% day after immunization.

At the end of the experiment (6" day), euthanasia was
performed by an overdose of isoflurane. Femur bones were

isolated and bone marrow imprints were obtained. The
obtained imprints were stained with Romanovsky—Giemsa
paint and bone marrow cell populations were counted using
a microscope.

All procedures with laboratory animals were carried out in
compliance with the Council of Europe directives of the EU
in 2010/63/EU and were approved by the bioethical commis-
sion of Kherson State University. Statistical processing was
performed using the Mann—Whitney and Wilcoxon criteria.
In this case, the result was considered reliable at P < 0.05.
The degree of correlation of indicators was calculated using
the Pearson correlation coefficient.

Results

Comparison of serum immunoglobulin levels under
conditions of induction an immune response showed dif-
ferences. In the control group, the level of IgA increased
by 81.0 £ 4.0 %, IgM —by 353 £ 1.8 %, and IgG —by
47.0 = 1.9 % (Fig. I).

The result of the level of immunoglobulins in the serum
of animals that were injected with CORM-2 on the first day
of the immune response turned out to be interesting. In this
group, the content of IgA increased by 100 + 5 %, IgM re-
mained at the same level, IgG increased only by 6.8 + 0.3 %
(Fig. 2).

But, after comparing this group with the control group,
it was found that the level of IgA on the next day (after
CORM-2 injection) was reduced by 22.0 + 1.1 % (1.09 g/L
versus 1.41 g/L of the control group). On the 6 day, it was
reduced by 15.0 £ 0.75 % (2.18 g/L versus 2.56 g/L of
the control group).

The IgM level (on the 2™ day) after comparison with
the control group was reduced by 12.0 £ 0.6 % (1.49 g/L
versus 1.7 g/L of the control). On the 6® day, it was reduced by
35.0 = 1.75 % (1.49 g/L versus 2.3 g/L of the control group).
Similar results were obtained after comparing the IgG values.
Its level was reduced on the 2™ day by 10.5 + 0.5 % (9.32 g/L
versus 10.42 g/L of the control). On the 6 day, the level was
also reduced, but already by 35.0 + 1.75 % (9.95 g/L versus
15.32 g/L of the control group).

The level of immunoglobulins in the serum of the group
of mice that were injected with CORM-2 in the productive
period of the immune response was radically different from
the other two (Fig. 3). The amount of IgA in serum increased
by 67.0 £ 3.3 %, while IgM decreased by 48.7 + 2.4 %,
IgG decreased by 17.0 = 0.8 %.

A study of bone marrow changes showed that the injection
of CORM-2 influenced the proliferation of individual cell
types after stimulation of the immune response (Fig. 4).

Compared with the control, in the group of animals to
which CORM-2 was injected on the first day of the induc-
tion of the immune response (group No. 1), the number of
myeloblasts decreased by 34.0 + 1.7 %, myelocytes by
42.5 + 1.7 %, basophilic normoblasts by 73.0 = 3.6 %,
megakaryocytes — by 76.0 + 3.8 %. At the same time,
there was an increase in the content of the following bone
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Fig. 1. Level of immunoglobulins in the serum of control group during
inductive (2™ day) and productive (6 day) phases of the immune
response.

*: differences from the indicator that were obtained on the 2" day,
P < 0.5.

18
16
14
12
S 10
8
6

4 +
5 109 218 149 149

o | EmtE °
IgA IgM 19G
m2"day m6"day

9.95”

Fig. 2. Level of immunoglobulins in the serum of mice injected with
the CORM-2 on the first day.

*: differences from the indicator that were obtained on the 2" day,
P < 0.05.
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Fig. 3. Level of immunoglobulins in the serum of mice injected with
the CORM-2 on the 5" day.

*: differences from the indicator that were obtained on the 2" day,
P < 0.05.

marrow cells: monocytes by 56.0 = 2.8 %, erythroblasts by
57.0 = 2.8 %, polychrome normoblastsby 171.0 £ 8.5 %,
lymphocytes/lymphoblasts by 56.0 + 2.8 %, plasma cells
by 70.0 = 3.5 %. Against this background, the content of
promyelocytes, metamyelocytes, oxyphilic normoblasts,
eosinophils, and basophils did not change.

In the bone marrow of mice that were injected with
CORM-2 during the productive period of the immune re-
sponse (group No. 2), a decrease in myeloblast levels by
25.0 £ 1.0 %, promyelocytesby 52.0 = 2.6 %, myelocytes
by 51.0 = 2.4 %, and metamyelocytes by 58.0 + 3.5 %,
basophilic normoblasts by 83.0 + 4.2 %, megakaryo-
cytes — by 99.0 = 4.9 % was observed. Moreover,
the content of the following cells was increased: neutrophils
by 42.0 £ 2.1 %, eosinophils by 178.0 = 8.9 %, mono-
cytes by 22.0 = 1.1 %, polychromophilic normoblasts by
146.0 £ 7.3 %, oxyphilic normoblasts by 65.0 + 3.2 %,
lymphocytes/lymphoblasts by 73.0 £ 3.6 %, plasma cells
by 35.0 = 1.7 %. At the same time, the level of basophils
and erythroblasts did not change (compared with the control
group).

A correlation analysis revealed a direct, close relationship
between immunoglobulin counts and a decrease in the popu-
lation level of certain bone marrow cells. In group No. 1, a
close correlation was observed between the level of serum
immunoglobulins and the content of polychromic and oxy-
philic normoblasts, lymphocytes/lymphoblasts, plasma cells,
megakaryocytes.

In group No. 2, the level of immunoglobulins correlates
with the levels of myeloblasts, basophilic normoblasts,
polychrome, and oxyphilic normoblasts, lymphocytes, and
plasma cells.

Discussion

The results indicate that intraperitoneal injection of CORM-2
directly affects the course of the immune response. CORM-2
inhibits the production of immunoglobulins during the in-
duction phase of the immune response. In comparison
with the control, the level of IgA and IgG was reduced, but
the amount of IgM did not change. It is known that an in-
crease in serum IgM is characteristic of the primary immune
response stage. This indicates that CORM-2 is a promising
anti-inflammatory agent. This property of CORM-2 indicates
the possibility of its use in autoimmune diseases or to prevent
the development of chronic inflammation.

The injection of CORM-2 during the productive phase
of the immune response decreased the level of IgM and
IgG, however, an increase in the level of IgA was observed
at the same time (it is known that IgA is “responsible” for
the so-called local immunity). This property of CORM-2 is
promising to use in cases of immunodeficiency, reactions
after transfusion measures, or medications that cause selective
IgA deficiency.

Injection of CORM-2 during the inductive period of
the immune response stimulated (or led to a delay in the bone
marrow) separation of monocytes, erythroblasts and normo-
blasts, as well as lymphoblasts, and plasma cells. This was
observed against a background of a decrease in the number
of myeloblasts, myelocytes, basophilic normoblasts, and
megakaryocytes. Injection of CORM-2 during the productive
period also showed a decrease in the number of myeloblasts,
promyelocytes, myelocytes, metamyelocytes, basophilic
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Fig. 4. Content of red bone marrow cells in the studied animals.

normoblasts, and megakaryocytes. At the same time, the level
of neutrophils, eosinophils, monocytes, polychromophilic
and oxyphilic normoblasts, lymphocytes and plasma cells
increased. Thus, it was found that CORM-2 stimulates an
increase in the number of monocytes, lymphocytes, and
plasma cells, regardless of the stage of the immune response.

After the action of CO, which is released from CORM-2, in-
ducible heme oxygenase (HO-1) is activated. It should be noted
that inhalation of CO does not increase the activity of HO-1
[14]. Its activity is enhanced only by CORM-2, which once
again confirms that CORMs are suitable for these purposes.

Thus, the release of CO leads to the activation of
the HMOX1 gene. Activation of this gene increases HO-1
activity. HO-1 is known to be a metabolite to fight inflam-
mation. The anti-inflammatory ability of HO-1 is realized
by increasing the expression of interleukin 10 (IL-10) and
an antagonist of the pro-inflammatory interleukin 1 receptor
(IL-1RA) [9].

After we stimulated the immune response and introduced
anti-inflammatory CORM-2, HO-1, likely, affects the cells of
the immune system, bone marrow stem cells. This mechanism
may explain the findings of the study.

Conclusions

1. The injection of CORM-2 during the induction phase of
the immune response enhances the production of IgA and IgG.
The amount of IgM remained at the same level. An increase
in the number of monocytes, erythroblasts, and normoblasts,
as well as lymphoblasts and plasma cells, was observed in
the bone marrow. At the same time, there was a decrease in
the number of myeloblasts, myelocytes, basophilic normo-
blasts, and megakaryocytes.

CORM-2 in the inductive period

Promielocytes

B Polichrome normoblasts

28.4
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13.65
125 12;
I 9.75
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425 I 8
5 3.6 375 3.7 ©a
: - 13 1. 2.3 z
= - 07 '= 065 _ 0.35

CORM-2 in the productive period
of the immune response

B Myelocyte
Eosinophils
Proerythroblasts
Oxyphilic normoblasts

2. During the productive phase of the immune response,
CORM-2 lowered the level of IgM and IgG with a simul-
taneous increase in IgA level. The number of neutrophils,
eosinophils, monocytes, polychromophilic and oxyphilic
normoblasts, lymphocytes, and plasma cells in the bone mar-
row increased. However, there was a decrease in the number
of myeloblasts, promyelocytes, myelocytes, metamyelocytes,
basophilic normoblasts, and megakaryocytes.

Prospects for further research. In the future, a study of
the properties of CORM-2 regarding the processes of tissue
regeneration and healing will be conducted in vivo.
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