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Abstract

Objective. To study the influence of the composition of “Volcano mineral’ plant and animal raw materials on the immune
system of research animals

Materials and Methods: The study was conducted at the Center of the Research Laboratory of the NC JSC “SMU”. To
assess cellular and humoral immunity, research animals were divided into 4 groups of 10 rats in each group. During the
experiment, rats were exposed to acute (7 days) and chronic (21 days) smoke exposure for 5 minutes with “Volcano-mineral”
burning at a dose of 10 mg, 20 mg, and 30 mg.

Results: exposure to plant and animal raw materials known as “Volcano mineral” was shown to cause both acute and
chronic increases in the quantity of circulating immune complexes. T-lymphocytes and T-suppressors were increased at
acute and decreased at chronic exposure to the “Volcano-mineral” substance at a dose of 10 mg. There was observed a
decrease in phagocytic activity during exposure to “Volcano-mineral” in doses of 20 and 30 mg, an increase in the indicators
of T-helper in the dose of 20 mg, leukocytes and B-lymphocytes in the dose of 30 mg. A significant increase in the level of
immunoglobulin A was found in acute and chronic exposure to “Volcano-mineral” at a dose of 20 mg and an increase in
acute exposure at a dose of 30 mg. At chronic exposure to smoke from the “Volcano-mineral” substance at a dose of 30 mg
a significant decrease in immunoglobulin G was observed.

Conclusion. Acute exposure to the “Volcano mineral” substance's smoke causes a shift in the body's cellular immune
response, which in turn causes a protective immunological response. Higher doses over time have been shown to have an
immunosuppressive impact.

Key words: volcano mineral, cellular and humoral immunity, research animals.

Pestome
BJIMAHUE KOMNO3NLUMUU U3 PACTUTENBHOIO U XKUBOTHOI'O
CbIPbA «BYJIKAH MMHEPAN» HA FT'YMOPAJBHYIO
U KNETOYHYIO CTPYKTYPY UMMYHHOU CUCTEMbI

XKanHa Y. KosbikeHoBa'l, Aucyny E. XKymabaesa2, Ackap A. AGeHoB3,
Acemrynb O. UaryreHoBa 4, Hasryns A. XXopraraesa?4,
BnapneHa P. Caburoeas, Aurepum M. lLlanuxaHoea 6,

BakbiT6ek A. Ancanukos3, N'ynecbiMm K. Kowunecosa 4, Mepyept P. Macabaesa4
HAO «MeauumnHckui yHusepcutet Cemen», r. Cemen, Pecny6nuka KasaxcraH.

Kaq)ep,pa cdunsmonormyeckmx nucuunnuu nmeHun T. A. HazapoBou;

24 Kypc, hakynbTeT o6Laa MeanumHa; Ka(pep,pa obLwen BpaueObHOM NpaKTUKn

Ll.eHTp Hay4HO-UCCneaoBaTenbLCKoit naGopaTopuu; > HayuHo-uccnenoBaTenbCKuii oTaen;

Katbe.qpa 3NMAeMMosiorMm n 6MOCTaTUCTUKM.

Llenb. 3yunTb BNnUSIHWE KOMMNO3WULMM 13 PACTUTENBHOTO U XUBOTHOTO Chipbsi BynkaH-MuHepan Ha UMMYHHYI0 cUcTEMY Y
uccnenyemblX KUBOTHBIX.

Matepuansi MmeTogbl: ccnenosaHne npoBogunoch Ha Gase LieHTpa Hay4Ho-MccneaoBaTensckoi nabopatopun HAO
«MYC». [Insi OLEHKM KMNETOYHOrO M ryMOPanibHOTO UMMYHUTETA SKCMEPUMEHTAmNbHbIE XMBOTHbIE OblnM pasgeneHsbl Ha 4
rpynnbl o 10 KpbIC B kaxaoi rpynne. Bo Bpems onbiTa KpbIChl, NOABEPranuc 0CTPOMY (7 AHEN) 1 XpoHuyeckomy (21 oeHb)
BO3/EMCTBUIO [1bIMa B TEYEHUW 5 MUHYT NpU CKUraHum BellecTsa «Bynkan-muHepan» B fose 10 mr, 20 mr, 1 30 mr.
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Pe3ynbTatbl: 6biM0 YCTAHOBMEHO NOBbILIEHWE YPOBHS LIMPKYNMPYIOLLMX MMMYHHBIX KOMMIEKCOB Kak Mpu OCTPOM, TaK 1
Mpu XPOHUYECKOM BO3AENCTBUM PACTUTENBHOIO U XWUBOTHOMO Chipbsi «BynkaH-mMuHepany. T-numdoumtsl u T-cynpeccopsbl
MOBLILLANMCH NMPU OCTPOM W CHUKAMUCb NPU XPOHMYECKOM BO3[enCTBMM BellecTBa «BynkaH-muHepan» B pose 10 wr.
OTMeYeHO CHUXeHMe harouUTapHO akTUBHOCTM Npu Bo3aencTeum BynkaH-muHepana B gosax 20 u 30 mr, noBblLeHWe
nokasatenen T-xennep B go3e 20 mr, neiikouutoB 1 B-numdpountos B go3e 30 mr. OBHapyXeHO 3HauNTeNbHOE NOBbILIEHE
YPOBHS MMMYHOrnoBynuHa A npu OCTPOM U XPOHWYECKOM BO3LENCTBUM BeliecTBa «BynmkaH muHepan» B gose 20 mr u
noBblleHMe Mpu ocTpom Boagencten B fo3e 30 mr. pu XpoOHMYECKOM BO3OENCTBMW AbiMa OT Bewjectsa «BynkaH
MuHepany B fo3e 30 Mr HabrnogaeTcs 3HauMTENBHOE CHUXKEHUE MMMYHOrnobynuHa G.

BuiBog. OcTpoe Bo3gencTBue [biMa BellecTBa «BynkaH-muHepan» 3anyckaeT 3allUTHYI MMMYHHYK peakuuto
opraHuama, kotopasi 0OyCnaBNMBAEeTCs W3MEHEHMEM KMETOYHOrO WMMYHHOTO OTBETA. [lpM XPOHMYECKOM BO3AECTBUW
Bonee BbICOKMX 403 HAbMOAAETCS MUMMYHOCYNPECCUBHOE AENCTBME.

Knrouesnble crnoea: 8ynikaH-MUHepar, KnemoyHbIl U 2yMopasibHbIl UMMYHUMEM, 3KCnepuMeHmalibHbIe XUBOMHbIE.

Tyvingeme
«BYJIKAH MUHEPAI» ©CIMAIK XXOHE XKXAHYAP TEKTI
WUKI3ATTAP K¥YPAMbIHbIH UMMYHAbIK XXYUEHIH FYMOPANAbIK
XKOHE XACYUWAINbIK KYPbUIbIMBbIHA 9CEPI

XanHa Y. KosbikeHoBal, Ancyny E. XKymabaeBa2, Ackap A. AGeHoOB3,
Acemrynb O. UaryteHoBa 4, Haarynb A. XKopraraesa4,
BnapneHna P.CaburoBas, Aurepum M. LLlanuxaHoBa 6,

BakbiT6ek A. Ancanukos3, N'ynecbiMm K. Kowunecosa 4, Mepyept P. Macabaesa4
«Cemen meauumHa yHuBepcuteTi» KeAK, Cemen K., KasakctaH Pecnyb6nukachbl.
'TA HasapoBa aTbiHAarbl chnsmonorusanbik noHAep kadeppacoi;
24 KYpC, XXannbl MeguumHa dakynbTeTi; ® Xanne! poapirepnik Toxipnbe kacheapacsl;
FbinbiMu-3epTTey 3epTXaHanblk opTanbifbl; ~ FbinbiMu-3epTTey 6enimi;
® 3nuaemmonorus xoHe 6GUocTaTMCTUKA Kadheapachl.

Makcartbl. 3epTTeneTiH xaHyapnapablH UMMYHObIK XyWeciHe BynkaH-muHepangbl eciMaik xoHe xaHyap LukisaTbl
KypaMbIHbIH SCEpiH 3epTTey.

Matepuangap meH agictep: 3eptrey «CMY» KeAK fbinbiMu-3epTTey 3epTxaHacbiHblH, OpTanblfbiHOa XYprisingi.
JKacywarnblk kaHe rymopanbablK WMMyHUTETTI 0OaFanay VLWiH aKkcnepuMeHTangbl xaHyapnapgsl op Tonta 10
ereyKynpbIKTaH TypaTbiH 4 Tonka 6engi. Texipube bapbickiHga ereykyiipbiktap 10 mr, 20 MrxaHe 30 Mr gosaga «BynkaH-
MWHepary 3aTblH XaFy Ke3iHae 5 MUHYT ilwinae eTkip (7 KyH) xaHe co3blnMansl (21 KyH) TYTiHHIH ScepiHe YLbipadp!.

Hatnxenep: «BynkaH MuHepan» eCiMAik XoHe XaHyap TeKTi LUMKI3aTbiHbIH, Xefen XoHe COo3binMarnbl ocepiHeH
aHanmanbl UMMYHABIK KeLeH SeHremiHiH, )ofapbinaybl aHbikTangbl. T-numdouuttep meH T-cynpeccopnap 10 mr gosaga
«BynkaH-muHepany» 3aTbIHbIH, Xefen acep eTy KesiHae XorFapbinaabl XeHe co3binmarsl acep eTy KesiHae asaingbl. Bynkan-
muHepangbl 20 xoHe 30 Mr go3aga KongadFaHda arouuTapnblk 6enceHginiktiv Temengeyi, 20 mr gosaga T-xennep
XacywanapbiHbiH, 30 Mr gosaga nenkouutTep MeH B-numdoumtTepaiH xofapbinaybl 6aikangbl. MmmyHornobynu A
AEHreniHiH aiTaprblKTan xorapbinaybl «BynkaH MuHepan» 3aTbiHbiH 20 Mr fo3acbiHAa Xefen xoHe Co3binmarbl acep ety
kesiHge xoHe 30 Mr fo3aga xeden acep ety kesiHge aHbiktangbl. 30 Mr gosaga «BynkaH-MuHepany» 3aTbiHbIH, TYTiHIHIH,
Cco3blnmansl acepiHeH G UMMYHOrNOBYNMHIHIH, aiTapnbIKTan TemeHaeyi bankanagbl.

KopbITbiHAbI. «BynkaH MuHepan» 3aTblHblH, TYTiHiHIH, ©TKip acepi xacylwanblk UMMYHObIK XayanTblH e3repyiHe
OannaHbICTbl aF3aHblH, KOpFaHbIl WMMYHAbIK peakuMsicbiH Tyablpagbl. YKoFapbl Ao3anapblH CO3binManbl acepiHeH
MMMYHOCYNpeccusinbiK acepnep baiikanagbl.

TyliiHdi ce3dep: 8ynkaH-MUHEPa, XacywanbIK XoHe 2ymopanobiK UMMyHUmMem, maxipubenik xaHyapnap.
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Introduction

Since civilization has advanced, humans have had to deal
with issues including stress, sadness, poor eating habits, and a
variety of harmful influences. As a result, health issues like
obesity, chronic illnesses, and disorders of the respiratory,
cardiovascular, and neurological systems are not unusual. One
of the promising directions of development of medicine of the
future is the search for new methods of actualization of
mechanisms of self-regulation of the organism, expansion of its
functional capabilities. The use of aromatic substances as a
non-medicamentous means of corection of disturbed
physiological functions of the human body and increasing its
functional capabilities is becoming more widespread. Plant
aromatic substances have a positive effect on the
cardiovascular system, reduce the risk of ischemic heart
disease, heart rhythm disorders, and improve the supply of
oxygen and glucose to the heart muscles [1,6,10].

Special attention was paid to the immunomodulatory and
antioxidant properties of essential oils. Aromatoprophylaxis
expands human adaptive capabilities [4], is one of the ways to
improve health and increase the resistance of the organism to
adverse environmental factors. The effect of aromatherapy on
the body directly depends on the method of application of
essential oils, as well as individual tolerance of the patient.

Consequently, the analysis of literature data indicates the
possibility of changing various characteristics of the organism
under the influence of aromatic substances. At the same time,
physiological effects and mechanisms of influence of odors on
the morphofunctional state of organs are poorly studied, in the
application of aromatherapy still lack scientific justification of the
choice of the type of aromatic substance, its concentration,
duration and purposes of exposure, and taking into account the
characteristics of biological individuality of a person.

Objective. To study the influence of the composition of
“Volcano mineral” plant and animal raw materials on the
immune system of research animals

Study Materials and Methods

Determination of the composition of plant and animal raw
materials “Volcano mineral” was carried out at the Scientific
center “Radioecological Research” of Shakarim University,
Semey. Moisture content analysis was carried out using
gravimetry (drying oven, 100 °C); the content of organic
substances and ash was determined by gravimetry (muffle
furnace, 800 °C); the acid-insoluble residue was determined by
gravimetry (filtration); the content of cadmium, lead and
mercury was studied using stripping voltammetry; The dose
rate of gamma cures was measured using dosimetry, MKS-
AT6130. Electron microscopy of the “Volcano mineral’
substance was carried out on a scanning electron microscope
JSM-6390LV from Jeol (maximum magnification up to 300,000,
operating modes - high and low vacuum for the analysis of
biological objects).

The experimental study was carried out at the Center of the
Research Laboratory (CRL) of NC JSC “SMU”. The experiment
was carried out in several stages, with the experimental
animals being divided into 4 groups of 10 rats in each group.
The use of animals was carried out in compliance with the rules
and regulations regulated by the legislation of the Republic of
Kazakhstan and the international recommendations of the
European Convention for the Protection of Vertebrate Animals
used for experiments for scientific or other purposes. During the
experiment, all animals were in the same, standard vivarium

conditions. During the experiment, animals exposed to smoke
poisoning were exposed to conditions of 5 minutes in the
priming chamber. The control group are intact animals, stayed
in the priming chamber with no priming smoke for 5 minutes
daily.

To simulate smoke, a plastic chamber with a volume of 0.3
m3 was used (Figure 1). The chamber was smoked by burning
the composite in powder form in a special holding device. As
the powder burned, they were replaced, thereby ensuring a
constant flow of smoke into the seed chamber. We place 5 in
the priming chamber. Smoke was carried out for 5 minutes by
burning 10 mg, 20 mg, and 30 mg of the medicinal composite
from plant and animal raw materials “Volcano mineral”.
Experimental rats underwent the procedure once a day. After
the end of each 5-minute session, the animals were removed
from the priming chamber and were kept in the sanitary
conditions of the vivarium. The entire experiment was carried
out over 7 and 21 days.

The animals were divided into 4 groups:

1.The first control group (10 rats) were not exposed to
smoke when burning a medicinal composite from plant and
animal raw materials for 7 and 21 days.

2.The second group (10 rats) were exposed to chronic
smoke when burning a medicinal composite from plant and
animal raw materials at a dose of 10 mg for 21 days.

3.The third group (10 rats) were exposed to chronic smoke
when burning a medicinal composite from plant and animal raw
materials at a dose of 20 mg for 21 days.

4.The fourth group (10 rats) was exposed to chronic smoke
when buming a medicinal composite from plant and animal raw
materials at a dose of 30 mg for 21 days.

After the end of the experiments, the rats were killed by
decapitation.

Next, a study of metabolic processes in the body was
carried out on the accumulation of toxic and potentially toxic
elements subjected to chronic and acute inoculation with a
medicinal composite from plant and animal raw materials
“Volcano mineral” in various doses with increasing
concentrations.

Laboratory tests were carried out to assess the immune
status of the body of experimental and control animals.
Immunoglobulins ( IgA, IgM, IgG ) were assessed using the
enzyme immunoassay (ELISA) method . Using a manual
method, the number of leukocytes, lymphocytes, T-helpers, T-
suppressors,  T-lymphocytes, B-lymphocytes, phagocytic
number and phagocytic index were determined to assess the
indicators of nonspecific immunity, determination of circulating
immune complexes (CIC) in blood serum, inhibition reaction
migration of leukocytes (IRML), as well as to study the
phagocytic link of immunity, a nitroblue tetrazolium (NBT)
reduction test was performed.

The study was approved by the Local Ethical Commission
of NJSC Semey Medical University, protocol No. 2 dated
10/07/2022. During the project, all ethical and legal standards
required for experimental research conducted on the territory of
the Republic of Kazakhstan were observed.

Statistical data processing was carried out using IBM
SPSS Statistics Version 21 (IBM Corp., Armonk, NY, USA).
Continuous variables were expressed as mean (standard
deviation). Of the nonparametric tests, the Kruskil-Walliss H
test was used. The differences between the samples are
statistically significant at p < 0.05.
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Results

Based on the results of the obtained analyses, it was
determined that the plant and animal raw materials of
“Volcano mineral” consist of 84% organic substances, 13%
ash and 3% moisture. The substance does not contain

Figure 1. Preparatory stage of the experiment.

major toxic metals that can cause damage to many organs
[9], such as cadmium, mercury and lead. It was also found
that the dose rate of gamma radiation does not exceed the
normal value (Table 1).

Table 1.

Chemical composition of plant and animal raw materials “Volcano mineral”.

Parameter Meaning Determination method
Moisture contents, % 2.97+0.21 Gravimetry, oven, 100 °C
Content of organic substances, % 83.72+0.48 Gravimetry, muffle furnace, 800 °C
Ash content,% 13.3110.26 Gravimetry, muffle furnace, 800 °C
Acid-insoluble residue, % 9.23+0.18 Gravimetry, filtration
Cadmium content in aqueous ash solution, mg/g Not detected Stripping voltammetry
Lead content in aqueous ash solution, mg/g Not detected Stripping voltammetry
Mercury content in aqueous ash solution, mg/g Not detected Stripping voltammetry
Gamma radiation dose rate, puSv/hour 0.090+0.018 Dosimetry, MKS-AT6130
(norm 0.25 pSv/hour)

It is worth noting that the composition of the “Volcano
mineral” substance includes volcanic rock, snake extract,
licorice root, and Chinese copperhead.

We also carried out electron microscopy of the “Volcano
mineral” substance on a scanning electron microscope
JSM-6390LV from Jeol (maximum magnification up to
300,000, operating modes - high and low vacuum for the
analysis of biological objects) (Figure 2).

The results of immunological studies in rats were
analyzed before exposure to smoke, after acute exposure
to smoke when burning plant and animal raw materials
“Volcano mineral” for 7 days and chronic for 21 days in
doses of 10, 20 and 30 mg.

Table 2 presents the results of analyzes of cellular and
humoral immunity before and after exposure to smoke in
rats when burning 10 mg of the *Volcano mineral’
substance for 7 days (acute exposure) and 21 days (chronic
exposure). There is an increase in the number of leucites
and lymphocytes in the blood of rats after acute exposure to

smoke, and a decrease in these indicators during chronic
exposure, but these data did not reach statistical
significance (p = 0.1). There is also a statistically significant
increase in T-suppressors by almost 2 times and T-
lymphocytes after acute exposure to smoke in rats, and a
decrease in this indicator during chronic exposure (p =
0.029 and p = 0.001, respectively). T-helper cells also
slightly increased after acute exposure to “Volcano mineral”
and decreased with chronic exposure to a dose of 10 mg (p
= 0.303). There is a slight inhibition of B-lymphocyte
production (p = 0.255). A slight decrease in phagocytic
parameters, such as the phagocytic index and phagocytic
number (p = 0.6), was found, which may indirectly indicate
immunodeficiency.

A significant increase in circulating immune complexes
is observed both after acute exposure to smoke and during
chronic exposure to plant and animal raw materials
“Volcano mineral” in all compared groups: 10 mg, 20 mg
and 30 mg of the substance (p < 0.001) (Table 2, 3.4).
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Figure 2. Structure of the “Volcano mineral” substance under an electron microscope.

Table 2.

Comparative analysis of indicators of cellular and humoral immunity in rats after exposure to smoke when burning

the “Volcano mineral” substance at a dose of 10 mg.

Indicators Intact animals | Smoke expc,J\;;:r(le?rch)jays | Smoke exposure for 21 days P value
Leukocytes 7.400 (6.200-8.300) 8.800 (8.600-9.100) 6.400 (6.200-6.800) 0.162
Lymphocytes 45 (41-47) 48 (47-48) 44 (41-44) 0.425
T-Suppressors 0.37 (0.32-0.73) 0.67 (0.56-0.71) 0.30(0.28-0.33) 0.029*
T lymphocytes 1.24 (1.11-1.33) 1.60 (1.55-1.68) 1.09 (0.99-1.20) 0.002*
T-Helpers 0.665 (0.540-0.800) 1.010 (0.940-1.040) 0.710 (0.700-0.820) 0.303
B-lymphocytes 0.575 (0.500-0.700) 0.460 (0.420-0.530) 0.470 (0.440-0.480) 0.255
Phagocytic number | 3.05 (2.0-4.0) 2.90 (2.8-4.2) 2.8(24-3.2) 0.649
Phagocytic index 49 (44-62) 48 (41-53) 48 (44-52) 0.519
CIC 54.4 (47.3-56.6) 89.5 (87.6-91.7) 83.7 (78.3-98.8) 0.001*
IRML 22 (18-24) 26 (22-26) 22 (22-26) 0.592
NBT 7 (5-8) 7(7-8) 8 (7-8) 0.49%4
IgA 1.860 (1.628-3.721) 2.325 (1.395-2.790) 0.697 (0.465-3.023) 0.656
IgM 2.346 (1.811-6.481) 3.211 (2.305-3.458) 2.882 (1.564-6.481) 0.974
IgG 7.469 (6.463-11.219) 7.012 (6.463-7.560) 5.914 (3.809-6.280) 0.255

Note: *statistical significance level p < 0.05.

In a comparative analysis of the immunological status
before and after exposure to smoke when buming the
“Volcano mineral” substance at a dose of 20 mg, significant
changes in T-helper levels (p = 0.023), phagocytic index (p =
0.026) and an increase in the ftiter of IgA antibodies (p =
0.032). Immunoglobulin A was increased twofold after acute
and chronic exposure to smoke at a dose of 20 mg (Table 3).

When inhaling smoke from the combustion of the
“Volcano mineral” substance at a maximum dose of 30 mg,
leukocytosis (p = 0.03) and an increase in the level of B-
lymphocytes (p = 0.04) were observed in rats. A decrease in
the level of IgG (p = 0.003) with chronic exposure and an
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increase in the level of IgA (p = 0.04) with acute exposure to
the “Volcano mineral” were also determined (Table 4).

To summarize, we can note an increase in the level of
circulating immune complexes under both acute and
chronic exposure to plant and animal raw materials
“Volcano mineral”. T-lymphocytes and T-suppressors
increase with acute and decrease with chronic exposure to
the “Volcano mineral” substance at a dose of 10 mg. A
decrease in phagocytic activity was found when exposed to
“Volcano mineral” in doses of 20 and 30 mg, an increase in
T-helper cells in a dose of 20 mg, leukocytes and B-
lymphocytes in a dose of 30 mg.
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Table 3.

Comparative analysis of indicators of cellular and humoral immunity in rats after exposure to smoke when burning
the “Volcano mineral” substance at a dose of 20 mg.

Indi Intact animals |Smoke exposure for 7 days  [Smoke exposure for 21 days | P value
ndicators

Me (Q1-Q3)
Leukocytes 7.4 (6.2-8.3) 7.9(7.8-9.3) 7.2 (6.9-74) 0.166
Lymphocytes 45 (41-47) 43 (41-44) 46 (40-47) 0.470
T-Suppressors 0.37 (0.32-0.73) 0.74 (0.58-0.74) 0.44 (0.43-0.64) 0.230
T lymphocytes 1.24 (1.11-1.33) 1.48 (1.25-1.60) 1.15(1.09-1.21) 0.087
T-Helpers 0.665 (0.540-0.800) 0.860 (0.860-1.150) 0.730 (0.720-0.750) 0.023
B-lymphocytes 0.575 (0.500-0.700) 0.600 (0.540-0.610) 0.530 (0.530-0.650) 0.885
Phagocytic number 3.05 (2-4) 2.2(2.1-2.2) 1.9(1.7-2.2) 0.187
Phagocytic index 49 (44-62) 43 (42-44) 41 (39-42) 0.026*
CIC 54.4 (47.3-56.6) 90.8 (89.6-95.9) 72.4 (68.0-76.3) 0.0001*
IRML 22 (18-24) 19 (18-22) 24 (20-26) 0.258
NBT 7 (5-8) 10 (8-10) 7(7-7) 0.051
IgA 1.860 (1.628-3.721) 4.186 (2.093-5.349) 5.349 (4.186-5.581) 0.032*
IgM 2.346 (1.811-6.481) 1.729 (1.647-2.964) 3.705 (2.553-6.392) 0.205
IgG 7.469 (6.463-11.219) 6.280 (6.097-9.390) 6.829 (5.914-8.292) 0.612

Table 4.

Comparative analysis of indicators of cellular and humoral immunity in rats after exposure to smoke when burning
the “Volcano mineral” substance at a dose of 30 mg.

Indi Intact animals | Smoke exposure for 7 days [Smoke exposure for 21 days| P value
ndicators

Me (Q1-Q3)
Leukocytes 7.4 (6.2-8.3) 8.6 (8.4-9.1) 8.3 (7.8-8.6) 0.03*
Lymphocytes 45 (41-47) 41 (39-43) 40 (39-40) 0.128
T-Suppressors 0.37 (0.32-0.73) 0.46 (0.46-0.56) 0.39 (0.37-0.49) 0.687
T lymphocytes 1.24 (1.11-1.33) 1.32 (1.29-1.36) 1.27 (1.19-1.58) 0.772
T-Helpers 0.665 (0.540-0.800) 0.630 (0.630-0.730) 0.700 (0.600-0.790) 0.863
B-lymphocytes 0.575 (0.500-0.700) 0.840 (0.800-0.880) 0.770 (0.740-0.820) 0.042*
Phagocytic number 3.05 (2-4) 2.6 (2.4-3.0) 2.2(2.2-2.8) 0.603
Phagocytic index 49 (44-62) 40 (39-42) 40 (40-41) 0.006*
CIC 54.4 (47.3-56.6) 77.1(58.7-92.3) 86.8 (80.3-88.7) 0.001*
IRML 22 (18-24) 22 (21-23) 22 (20-23) 0.991
NBT 7 (5-8) 3(3-7) 4 (2-6) 0.244
IgA 1,860 (1.628-3.721) 3,721 (2.093-4.883) 1.395 (0.930-1.860) 0.044*
IgM 2.346 (1.811-6.481) 2.035 (1.564-7.097) 2.470 (1.894-7.090) 0.888
lgG 7.469 (6.463-11.219) 6.200 (6.097-7.012) 1.666 (1.666-3.098) 0.003*

A significant increase in the level of immunoglobulin A
was found during acute and chronic exposure to the
“Volcano mineral” substance at a dose of 20 mg and an
increase during acute exposure at a dose of 30 mg. With
chronic exposure to smoke from the “Volcano mineral’
substance at a dose of 30 mg, a significant decrease in
immunoglobulin G is observed.

Discussion

The immune system serves as the body's main line of
defense against illnesses and infections. This kind of
reaction has been split into two main branches over the
ages: innate immunity and adaptive immunity. [2]. The
innate immune system represents the first barrier, that aims
to limit the ability of pathogens to spread throughout our
body [8]. The acquired or adaptive immune response, as it
is also called, corresponds to the second barrier of the
immune system. Unlike the innate system, the adaptive
response is antigen-specific and provides long-lasting
protection, mainly mediated by T and B lymphocytes [2].

The human immune system is divided into two main
parts: humoral and cellular immunity. The cells of the
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immune system are directly responsible for cellular
immunity. Protective reactions occur in the cells of the
lymphoid system and are provided by T-lymphocytes.
Phagocytosis is of primary importance in suppressing
infectious agents. The phagocytic reaction is the process of
capturing, killing and digesting microbial cells, viruses and
the body's own cells by white blood cells - phagocytes. The
process of phagocytosis can be divided into several main
stages, one of which is the oxidative burst - intracellular
destruction using oxygen-dependent mechanisms. In our
study, in general, an increase in the number of T- and B-
lymphocytes and a decrease in the phagocytic index were
noted. T lymphocytes are involved in providing a cellular
immune response and control the work of B lymphocytes
responsible for the formation of antibodies, i.e., for the
humoral immune response. Decreased phagocytosis leads
to increased susceptibility to infections and indicates some
suppression of immune defense.

The quantity of immunoglobulins generated in response to
B cell activation serves as a proxy for the humoral component
of immunity. The amount of immunoglobulins of different
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classes is measured in the blood. Immunoglobulins (Ig) or
antibodies are a special type of proteins that are produced
under the influence of antigens and have the ability to
specifically bind to them.

The state of the humoral immunity is determined by the
level of immunoglobulins (IgM, 1gG, IgA) and their ability to
respond to antigens and mitogens. Immunoglobulins recognize
self and foreign antigens and are an important component of
the first line of defense against invading pathogens, but also
play a homeostatic role in regulating the clearance of
intracellular molecules or modified cell surface structures of
necrotic or apoptotic cells [5,7]. An increase in immunoglobulin
class A is often associated with the launch of some
pathological process in the body, most often this can be a
consequence of damage to internal organs and skin. A
decrease in immunoglobulin A levels represents activation of
the complement system and elimination of toxins. In our study,
immunoglobulin A increased with exposure to “Volcano
mineral” at a dose of 20 mg and decreased with chronic
exposure at a dose of 30 mg. In the case of a decrease in the
level of IgA in rats, in response to inhalation of smoke during
the combustion of the “Volcano mineral” substance at a
maximum dose of 30 mg, that shows the relative insufficiency
of local and general immunity.

The main function of immunoglobulin G is long-term
humoral protection against the re-entry of a foreign antigen into
the body, which prevents reinfection. IgG - makes up 75% of all
serum immunoglobulins and plays a major role in the formation
of long-term humoral immunity after infectious diseases. Thus,
we can say that a decrease in IgG when exposed to “Volcano
mineral” triggers the processes of neutralization of toxins,
opsonizing antigens, enhancing their phagocytosis, and
activating the complement system along the classical pathway.
This class of antibodies is able to penetrate into the
extravascular space and perform a protective function in
tissues.

Many drugs have been described that do not initially
contain immunosuppressive properties that modulate the
humoral and cellular immune response in humans or animals
[3]. “Volcano mineral” has an immunosuppressive effect. With
acute exposure to smoke from the “Volcano mineral’
substance, a protective immune reaction of the body is
triggered, which is caused by a change in the cellular immune
response, characterized by an increase in the number of T- and
B-lymphocytes, T-suppressors and T-helpers and a decrease
in phagocytic activity, further with chronic exposure At higher
doses, an immunosuppressive effect is observed.

Conclusion. Thus, it can be concluded that the
“Volcano mineral” substance consists of 84% organic
matter, 13% ash and 3% moisture, including volcanic rock,
snake extract, licorice root and Chinese copper head. The
main toxic metals (cadmium, mercury and lead) were not
found in the “Volcano mineral” substance, the dose rate of
gamma radiation did not exceed normal values.

With acute exposure to smoke from the “Volcano
mineral” substance on research rats, a protective immune
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reaction of the body is triggered caused by a change in the
cellular immune response, characterized by an increase in
the number of T- and B-lymphocytes, T-suppressors and T-
helpers and a decrease in phagocytic activity. Subsequently
with chronic exposure to higher doses, immunosuppressive
effects are observed.
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