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Pestome. [lepughepux numea myaynnapu cunu 6unan ogpuean OemMopiapHu KOMNIEKC 0a8onawl Hamuxicaiapu Kei-
mupunean. Tybepkynésea kapuwiu cmanoapm 0aeo onuda oup ol 0agomMuda U30HUAUOHU TUMpompon rwoopuuL umMmy-
HUmMem X01amuHuHe ce3unapau nacauuwu ponuoa pusodxcianean 6a T-numgpoyumaap cyononyrayusnapu coHuoazy Huc-
bamuuHe y3eapuwiu OUNAH HAMOEH OVI2aH KY3amye oXupueaid CakiaHub KOiean me3 uxcooutli KIUHUK mavcupeda oaud
kenaou. Lllynoail kunub, Hazopam 2ypyxu OULaH MAaKKoOCIa2anoa, maxcpuda ypyxuoazu bemopiapoa aumgpompon mepa-
nus bowinaneanuoan oup ot ymeau, 6apKapop uxicobull KIuHUK 8a 1abopamopus OUHAMUKAcU nauoo 6yaou, 6y Ky3amye-
HUHZ oXupueaia acma-cekun ycub 6opou. Bupok, wiynu mavkuonaw Kepaxkku, udicoOutl KIUHUK CAMapa Ky3amuuHuHe
oxupueaua cakranu6 xonean éa T-numpoyumnap (CD4+ sa CD8+ xyocatipanrap) cybnonynsmcusiapu coHuoazu Hucoam-
HUHZ y32apuiiy OUNAH HAMOEH OYI2aH Ce3unapau 0apaxcaod nacm UMMYHuUmem xonamu ¢oHuoa pugoxcianou. Opearus-
MOG UMMYH JHCABOOHU mapmubea COIY8HU XyICaupaiapapo mMeouamopiap poiuHy Yumokuliap bascapeaniueu cababuu,
nepugepux aumga myeyHiapu myoepryié3uoa yiapHune HOMymaHoCUOIUueY y3ued Xoc sSIUAAHUWHUHE PUBONCIAHUWLY 84
pusodcianuwy yuyn namo@usuonocux acoc oynean. Taxcpuba eéa Haszopam 2ypyxiapudazu KUécutl Ky3amyeiap ulyHu
Kypcamouxu, 1umpompon mepanusioa U30HUA3UOHUHE MAH3ULIU emMKA3UO Oepuruiiy Maxaiiull SAIUAAHUW OUHAMUKACU-
2a udcobull mavcup Kypcamou: maxcpuba 2ypyxuoazu 6emopiapoa Maxauiiutl sATUSIaHul Y3eapuuiiapuHuHe me3pox
CYPUAUMY KY3aMULOU 8a Xey Oup Xo1amoda Ha3opam 2ypyxuoazu Kabu aumgpa myeyniapuoa Griokmyayus pusodciaHma-
Ou. HUxxunyucu, s3xmumon, Hazopam 2ypyxuoazu 6emoprapoa 0agoiaHuul OXUpU2aia HOPMALAUWMAa2an YUmoKuH mMy603ad-
Hamu 6unan b6oznux Oynuwu mymxut. Taxcpuba eypyxuoazsu demoprapoa, aKCuH4a, 0agoiaul HCapaénuoa YumoKuHIap
muroopu IL-15 6éa FNOa xucobuea mewvéprawou, IFNy ea IL-2 muxdopu sca mewvépoan ceszunapiu 0apajicada nacmiueu-
ua Koaou.

Kanum cyznap: numgha musumu, ynkaoan mawkapu cui, U30HUA3UOHU 1umgompon 10bopuu, nepugepux umpa
My2yHAapu CUU, CUTHU 0aAB0AAW, UMMYHUmMem xoaramu, yumoxuuiap, CD4+ / CD8+.

Abstract. Presents the results of treatment of patients with TB of the peripheral lymph nodes. Lymphotropic admin-
istration of isoniazid for one month on a background of standard TB treatment leads to a rapid clinical benefit, which de-
veloped against the background of significant reduction in immune status and persisted until the end of the observation
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with the manifestation of the change in the ratio in the number of subpopulations of T-lymphocytes. Thus, compared with
the control group, the experimental group of patients within a month after the start of lymphotropic therapy appeared sta-
ble positive clinical and laboratory dynamics, which gradually increased until the end of follow-up. However, it should be
noted that the positive clinical effect was developed against the backdrop of significant low immune siatusa, which lasted
until the end of the observation and manifest change in the ratio in the number of subpopulation of T-lymphocytes (CD4+
u CD8+ cell). Since the role of intercellular mediators that regulate the immune response in the body perform cytokines,
the existens of an imbalance in tuberculosis of peripheral lymph nodes was one pathophysiological basis, which is the de-
velopment and progression of specific inflammation. Comparative observation in experimental and control group showed
that the targeted delivery of isoniazid at lymphotropic therapy has a positive effect on the dynamics of local inflammation:
in patients of the experimental group was noted faster resorption local inflammatory changes and in any case was not ob-
served in the control, development of fluctuations in the lymph nodes. The latter may have been due to the cytokine imbal-
ance that patients in the control group had not normalized until the end of treatment. Patients test group, by contrast, the
quantity of cytokines in the treatment normalized by IL-15 and FNOa, while the content of IFNy and IL-2 remains signifi-

cantly below normal.

Keywords: lymphatic system, extrapulmonary tuberculosis, lymphotropic administration isoniazid, tuberculosis of
peripheral lymph nodes, treatment tuberculosis, immune status, cytokines, CD4+ / CD8+.

Diseases caused by Mycobacterium tuberculo-
sis continue to have a significant negative impact for
the health care system. According to the statistics of
the World Health Organization, more than 10 million
people fall ill with tuberculosis every year, and, de-
spite the fact this is a preventable and curable disease,
mortality reaches 1.5 million people per year, which
makes it the main infectious cause of death in the
world.

Based on the indirect estimates, about a quarter
of the world's population may be "carriers" of Myco-
bacterium tuberculosis, but most of these people do
not have any clinical manifestations. However, tuber-
culosis is more likely to infect those ones who has a
compromised immune system, chronic malnutrition,
or diabetes.

Tuberculosis of the peripheral lymph nodes is
the most common extrapulmonary manifestation of
tuberculosis. This illness frequently mimics other
illnesses and gives contradictory physical and labora-
tory results, and therefore it remains problematic both
in terms of diagnosis and in terms of choosing treat-
ment tactics. Distinguishing between tuberculous and
non-tuberculous mycobacterial cervical lymphadeni-
tis is crucial since their treatment protocols differ.
Making an accurate diagnosis is challenging and fre-
quently necessitates a biopsy.

Numerous harmful substances originating from
the inflammatory focus are known to be blocked by
lymphatic capillaries, arteries, and lymph nodes.
There is widespread blockage of lymphatic transit
through the lymph nodes and microlymphatic outflow
of tissues. All of this paralyzes the lymphatic sys-
tem's immunological and barrier functions, making it
a source of toxemia and septicemia [6].

Levin Yu.M. (1986) developed a method for
lymphotropic administration of drugs. In contrast to
direct endolymphatic therapy, the medication is in-
jected subcutaneously into the lower thigh region
while also promoting lymphotropism, or enhanced
lymphatic system flow. [2].

The publications of Rakhmetov N.R. (1989)
are related to the use of lymphological methods of
therapy in clinical practice as pathogenetically sub-
stantiated components of treatment in the complex
therapy of non-specific and specific purulent-
inflammatory diseases [5].

Following the directive Ne19 of the Ministry of
Health and Social Development of the Republic of
Kazakhstan dated August 22, 2014 [4], tuberculosis
of the peripheral lymph nodes is treated according to
the standard regimens depending on the drug sensitiv-
ity of MBT according to category | or Il (sensitive
forms) or according to category IV (resistant forms).
However, a number of circumstances, including the
existence of gastrointestinal tract disorders can limit
the flow of drugs into the area of specific inflamma-
tion during standard treatment [3, 7]. As an example,
the publications of O.E. Dogorova and M.K.
Vinokurova (2015) shows better effectiveness of
treatment of various forms of pulmonary tuberculosis
using targeted anti-tuberculosis drugs delivery [1].

Targeted delivery of anti-tuberculosis medica-
tions to the site of tuberculous inflammation is a criti-
cal issue in this context, particularly in peripheral
lymphadenitis, because the surrounding lymph node
tissue is quickly implicated in the inflammatory pro-
Cess.

Objective: to create novel techniques for de-
tecting and treating peripheral lymph node tuberculo-
sis by delivering anti-tuberculosis medications to the
lymphoid tissue specifically.

Research objectives: to develop a method for
increasing the effectiveness of treating tuberculosis of
the axillary peripheral lymph nodes by targeted deliv-
ery of anti-tuberculosis drugs.

Materials and methods: Criteria for inclusion
and exclusion of patients from the study were devel-
oped to form identical groups during the study. Ac-
cording to them, the experimental and control groups
included patients 1) with a histologically and bacteri-
ologically confirmed tuberculous process in the axil-
lary lymph nodes with preserved drug sensitivity; 2)
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with 1-2 stages of specific inflammation (hyperplas-
tic, granulomatous, and caseous without decay); 3)
with no tuberculous lesions in other organs, in partic-
ular in the lungs; and 4) newly ill patients, typed as a
"new case". Inclusion in the observation of patients
with lesions of only the axillary lymph nodes was
explained by the fact that the greatest clinical effect
in lymphotropic therapy was achieved if drugs were
administered into the zone located near the affected
organ. The axillary lymph nodes were the closest
zone into which lymph with the drug flowing from
the arm could reach. Therefore, the choice of patients
was limited to forms of the disease with tuberculous
lesions of the axillary lymph nodes.

According to the described criteria, we formed
2 groups of patients. The first (experimental) group
included 58 patients, of whom 34 were women
(58.6%) and 24 were men (41.4%). The second (con-
trol) group included 55 patients, of whom 31 were
women (56.4%) and 24 were men (43.6%). Due to
clearly developed selection criteria, the composition
of patients in the groups was identical in terms of
clinical, age, and gender characteristics. After a com-
plete clinical and laboratory examination, all patients
in the hospital were prescribed treatment in the inten-
sive phase according to category I. In this case, pa-
tients in the control group received treatment accord-
ing to the standard treatment regimen, while in pa-
tients in the experimental group, peros isoniazid ad-
ministration was replaced by lymphotropic. The
method of lymphotropic administration of the drug
was carried out as follows: a solution of lidase in a
dose of 64 U, diluted in a 0.5% solution of novocaine
(at the rate of 1-2 ml per injection), was injected sub-
cutaneously into the inner surface of the upper third
of the arm of the right or left upper limb (depending
on the side of the lymph node lesion). After 3-4
minutes, without removing the needle, a 10% solution
of isoniazid was injected in an amount of 3.0 ml. The
duration of the course of lymphotropic administration
of the drug was one month. After this, the patients

were again transferred to taking isoniazid per os until
the end of the intensive phase of treatment.

Results and discussions: The study of the
immune status showed that upon admission to the
hospital, the subpopulation composition of T-
lymphocytes in the peripheral blood of patients was
significantly altered in both control and experimental
groups (Table 1).

Table 1 data show that changes in CD4+ and
CD8+ cells in patients of both groups had opposite
directions: the number of T-helpers in comparison
with the norm in the experimental group was signifi-
cantly reduced to 30.7428.0% (p<0.05), while the
number of T-killers, on the contrary, was significant-
ly increased to 54.9+13.0% (p<0.05). In the control
group, the trend was the same, while the indicators of
both groups did not differ significantly (p>0.05).
Changes in the ratio between individual fractions of
T-lymphocytes also led to a decrease in the
immunoregulatory index CD4+/CD8+, which in both
groups before the start of treatment was reduced to
0.6 in the experimental group and to 0.7 in the control
(p=0.05). Changes in cytokines were also practically
the same in the groups of patients (Table 2).

From the data in Table 2, we see that before
treatment, patients in both groups showed a signifi-
cant decrease in IFNy content compared to the refer-
ence values (up to 3.56 = 1.21 in the experimental
group and up to 2.69 = 1.96 in the control group (p <
0.05)), while not differing significantly from each
other (p > 0.05). In contrast, although the FNOa con-
tent was below normal in both groups (0.69 = 0.10
and 0.55 £ 0.09, respectively), these differences were
insignificant (p > 0.05) and reflected fluctuations in
the value of the indicator, but not its true decrease.
Changes in the content of interleukins were different:
the content of both IL-1p and IL-2 was significantly
increased compared to the norm (654.72 + 76.32 and
732.58 + 59.13, respectively) (p<0.05) but was al-
most the same in both groups (p>0.05). This pattern
is clearly visible in Figure 1.

Table 1. Indicators of immune status in patients of the experimental and control groups before the start of

treatment
. Experimental Group, n=58 Control Group, n=55
Indicators | Normal rate MEm (pg/L) P value MEm (pg/L) P value
IL-1B 353,4+84,9 654,72+76,32 p<0,05 713,58+59,13 p<0,05
IL-2 28,1+1,7 9,23+£2 41 p=0,05 9,01+1,87 p=<0,05
IFNy 9,87+1,23 3,56%+1,21 p=<0,05 2,69+1,96 p=0,05
FNOa 2,55+0,87 1,99+0,10 p=0,05 1,954+0,09 p=0,05
Table 2. Cytokine content in the peripheral blood of patients in the experimental and control groups before
treatment
. Experimental Group, n=58 Control Group, n=55
Indicators Normal rate M=+m, % Infelicity, % M+m, % Infelicity, % P
CDA4+ kietku 55-80% 30,7+28,9 1,8-59,6 34,8+12,8 22,0476 p=>0,05
CD8+ kietku 19-37% 54,9+13,0 41,9-67,9 52,3+13,4 38,9-65,7 p=>0,05
CD4+ / CD8+ 1-2,0 0,6 0,7 p=>0,05
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Figure 1. Cytokine content in the peripheral blood of patients in the experimental group

Thus, it can be stated that before treatment, pa-
tients of both groups showed the same reliable
changes in the content of T-lymphocyte subpopula-
tions in the peripheral blood (a decrease in the num-
ber of CD4+ and an increase in CD8+ cells) and in
the change in the cytokine status - a reliable decrease
in the amount of interleukin-2 and an unreliable de-
crease in the tumor necrosis factor, with a reliable
increase in the content of interferon-gamma and inter-
leukin-1p.

Anti-tuberculosis treatment received by pa-
tients of the experimental and control groups had a
positive effect on clinical and laboratory parameters.
By the end of the month, intoxication symptoms dis-
appeared in patients of both groups (100% of patients
in both groups), local pain in the axillary region on
the side of the affected lymph nodes significantly de-
creased (16.4% in the experimental group) or com-
pletely ceased to be determined (100% in the experi-
mental group and 65.5% in the control group). How-
ever, 19 patients (34.5%) in the control group devel-
oped fluctuations in the affected axillary lymph
nodes, which could be regarded as progression of a
specific process. In the experimental group, none of
the patients developed fluctuations. In this group, on
the contrary, a significant decrease in the size of the
affected lymph nodes was recorded already one
month after the start of treatment. Thus, in 14 patients
out of 22 (63.3%) in the experimental group, the
lymph nodes decreased from V to Il size, and in 9
out of 20 (45.0%) from IV to 11, while in the control
group the size of the lymph nodes in patients re-
mained the same.

Conclusion: The observations showed that
lymphotropic administration of isoniazid for one
month against the background of standard anti-
tuberculosis treatment leads to the development of a
rapid positive clinical effect. Thus, in comparison
with the control group, whose patients received
treatment according to the standard scheme, the pa-
tients of the experimental group showed stable posi-
tive clinical and laboratory dynamics already one

month after the start of lymphotropic therapy, which
gradually increased until the end of the observation.
However, it should be noted that the positive clinical
effect developed against the background of a reliable
low immune status, which persisted until the end of
the observation and was manifested by a change in
the ratio of the number of T-lymphocyte subpopula-
tions (CD+4 and CD+8 cells). Since the role of inter-
cellular mediators regulating the immune response in
the body is performed by cytokines, the presence of
their imbalance in tuberculosis of the peripheral
lymph nodes was the pathophysiological basis on
which the development and progression of specific
inflammation occurred. Comparative observations in
the experimental and control groups showed that tar-
geted delivery of isoniazid during lymphotropic ther-
apy had a positive effect on the dynamics of local
inflammation: patients in the experimental group
showed faster resorption of local inflammatory
changes and in no case, as in the control, was the de-
velopment of fluctuations in the lymph nodes noted.
The latter was possibly associated with cytokine im-
balance, which did not normalize in patients in the
control group until the end of treatment. In patients in
the experimental group, on the contrary, the amount
of cytokines normalized during treatment due to IL-
1B and FNOa, while the content of IFNy and IL-2
remained significantly below normal.
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YAYYIIEHUE IUATHOCTHKH H JIEYEHUA
TYBEPKYJIE3HOI' O IHM®A/JEHUTA

Paxmemos H.P., Yoeoypoaes H.J)K., Cadvixos H K.,
Paxmemosa K. Y.

Peszrome. IIpeocmasnensvi pe3yromamol KOMHIEKC-
HO20 JleyeHuss OONbHBIX MybepKyne3a nepugepuyecKux
aum@amuyeckux y3n08. Jlumgpomponnoe egedenue uzo-
HUA3UOA 6 meuenue 00H020 Mecaya Ha oHe cmanoapm-
HO20 NPOMUBOMYOEPKYIe3H020 NIeueHus: npugooum K Ovl-
CIMPOMY NONOACUMENTLHOMY KIUHUYECKOMY dpghekmy, Ko-
mMopblil pa3euancs Ha @QoHe OOCMOBEPHO20 CHUINMCEHUS
UMMYHHO20 CMamyca U COXpaHsioch 00 KOHYA HaOlde-
HUA ¢ NPoAGIEHUeM USMEHEHUeM COOMHOWEHUs 8 KOaude-

cmee cyononynayuti T-num@oyumos. Tax, no cpaguenuio ¢
KOHMPONLHOU 2PYNNOU, V OOIbHLIX ONLIMHOU 2PYNNbL YIice
yepes Mecsy nocie Hauaila IuMpompontol mepanuu nosi-
6UNACH — CMAbUNbLHASL  NOJOJNCUMENbHAS  KIUHUKO—
1a6OPAMoOpHas OUHAMUKA, KOMOPAsi NOCMENneHHO HApac-
mana 0o xonya Habmodenus. OOHAKO HAOO OMMEMums,
UMO NOLOHCUMENbHBII KIUHUYeCKUull dggexm pazeusancs
Ha (hoHe 00CMOBEPHO20 HU3KO20 UMMYHHO20 CMAmycd,
KOMOPblil COXPAHANCA 00 KOHYA HAOAI00eHUsL U NPOABTISILCS
UBMEHEeHUEeM COOMHOUEHUsL 8 KOIUudecmee CyOnonyisayuil
T—num@poyumos (CD4+ u CD8+ wnemox). Tax xax porw
MEJICKNIEMOYHBIX MeOUAMOPO8, Pe2yIupyIOuUx UMMYHHbLU
omeem, 8 OpeanusMe GblNOMHAIOM YUMOKUHBL, TO HATUYUE
ux oucébanamca npu mybdepryneze nepugepuieckux auM-
hoy3n08 261A10CL MOU NAMOPUIUOLOUYECKOU OCHOBO,
Ha KOMOPOU NPOUCXO0UNLO pa3eumue U npocpeccuposanue
cneyuguueckoeo eocnanenus. CpagnumenvHvle HAOI0Oe-
HUSL 6 ONBIMHOU U KOHMPOLbHOU 2PYNNAX NOKA3AAU, HINO
aopecnas 00CmMasKa U30HUA3UOA NPU TUMDOMPONHOU Mme-
panuu NOIONCUMENbHO OMPAICANAC, HA OUHAMUKE J10-
KAbHO20 BOCNANEHUSL: Y OONbHBIX ONbIMHOU 2PYnnbl OMm-
Meuanoce 6onee bbicmpoe paccachl8anue JOKAIbHbIX 60C-
NATUMENbHbIX USMEHEeHUll U HU 8 OOHOM Clyyae He Oblio
OMMeYEeHO, KaK 6 KOHMpOJe, PA3eumust (uoxmyayuu 8
aumoysznax. Ilocreonee, 603M0AHCHO, ObILO CE53AHO C Yu-
MOKUHOBbIM  OUCOANAHCOM, KOMOPblLL ) OONbHLIX KOH-
MPONLHOU 2PYNNbl He HOPMAIUZ0BALCS 00 KOHYA 14 eHUs..
YV 6onvhvix onvimmuoti epynnel, Haobopom, KOIUHECHBO
YUMOKUHO8 8 npoyecce JeUeHusi HOpMAIU308al0Ch 3d cuem
IL—18 u FNOa, moeoa xax cooepacanue |FNy u I1L-2 max
U OCMANOCh O0CMOBEPHO HUICE HOPMBI.

Kniwouesvle cnosa: num¢pamuueckas cucmema,
BHENe20YHbIL  MYybepKyies, JIUMPOMpPOnHoe 88edeHue
u30HUA3UOa, mybepxynes nepughepuueckux

JuMpamuyeckux y3nos, jeveHue mybepryiesda, UMMYHHbIL
cmamyc, yumokunwsl, CD4+ [ CD8+.
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