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OIIHKA ®YHKIIOHAJIBHOT'O CTAHY
JUXAJBHOI CHCTEMH VY JITEN
3 BPOHXIAJIBHOIO ACTMOIO TA AJIEPTTUHAM

PUHITOM
Ilymua T.€., @enoceeBa O. C., 3inyenko T. I1.
JocmimkeHHss  QYHKIIT — 30BHINIHBOTO  JHUXAHHS

METOZOM cripoMeTpii mpoBoamiocs y 138 mirteii Bix 7 mo 17
pokiB, 3 HEX, | rpyny crmocrepexenHs ckiano 78 mireit 3
OponxianbHOI0 acTMoto; II rpymy - 40 miteii 3 anepriyHuM
punitom; III rpymy - 20 mpakTudHO 3I0pOBHX JiTeil.
BcranoBneHo, 1mo y Jditeii 3 OpOHXialbHOK acTMOIO,
BEHTWIALIHA (QYHKIS JIereHiB 3a 0OCTPYKTHUBHOI'O THITY
Oyna mopynreHa B 67,95%Bunaskis, 3a peCTPUKTUBHOTO - B
16,67%i 3a mimanoro - y 2,56% nauientiB. YV xiteit 3
QISPriYHUM  PHUHITOM  OOCTPYKTMBHI  BEHTWJISALINHI
nopymenHs B 32,5%gunaxis Oynu 00yMOBIICHI HassBHICTIO
MOETHAHOI OPTOJOHTHYHOI MATOJIOTI, a came, AUCTATbHUM
npuKkycoM i B 12,5% -HasiBHICTIO XpOHIYHOTO ajepriiiHoro
3amajJeHHs pECIipaTOpHOro TPaKTy 0e3 3y0o-InenernHux
aHOMaJIiff, [0 BHMAarajao IHAUBIIYaJIBHOTO MIAXOLY Y

BUOOpi  JyikyBanHs 1 npodiraktuku. ChipoMerpiro
HEOOXIZTHO TPOBOAMUTH BCIM MHITAM 3  KIIHIYHHUMH
CHUMITOMaMH pECHipaToOpHOi ajeprii, a [OKa3HUKH

(YHKIIOHAIBHOTO CTaHy IUXaJbHOI CHCTEMH HEOOXiIHO
BpaxOBYBAaTH SIK /Ul BH3HAUYCHHS THILYy BEHTHIISLIHHUX
MOPYLICHb y AiTeH 3 OpOHXialbHOI ACTMOI, TaK 1 JUIs
I epeHIiagbHOi AIarHOCTUKM XPOHIYHOTO ajepriifiHOro
3amajeHHs  pecHipaTOpHOro  TPaKTy 1  CyNyTHBOL
OPTOIOHTHUYHOI MATOJIOTIT Y AITEeH 3 alepriYHUM PUHITOM.
KorouoBi cioBa: OpoHxianpHa acTMa, ajlepriyHui
PHHIT, AiTH, CHIpOMETDis.
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OLEHKA ®YHKIIMOHAJIBHOI'O COCTOAHUSA
JBIXATEJBHOM CUCTEMBI ¥V JTETEM
C BPOHXHAJILHOM ACTMOM B AJUTEPTUYECKHUM
PUHUTOM

Iymuas T.E., ®enoceesa E. C., 3unyenxo T. I1.

HccnenoBanne (GyHKIMM BHELIHETO ABIXaHHS METOIOM
CIIUpOMETpUH poBoaAwIock y 138 neteit ot 7 no 17 e, u3 HUX,
I rpynny nHaOmromeHus cocTaBuio 78 gerell ¢ OpOHXHMAIbHOM
actmoii; Il rpynny — 40 nereit ¢ amneprudeckum punutom; 111
rpymiry — 20mpakTHYecKy 3[0POBEIX AeTel. Y CTAHOBIICHO, UTO Y
Jetell ¢ OpOHXHMAaNbHOH acTMOM, BEHTHSILMOHHAs (YHKIHS
JIETKUX 10 OOCTPYKTHMBHOMY THIy ObLia HapynieHa B 67,95%
ClTy4aes, 110 peCTPUKTUBHOMY — B 16,67%mu o cmemanoMmy —y
2,56% mnamuentoB. Y gereil ¢ aIePrHYeCKUM PHUHHUTOM
00CTpYKTHBHbIE BEHTWISILIMOHHbIE Hapymenus B 32,5%ciny4as
ObUIM OOYCIIOBJICHEI HAJIMYHEM COUCTAHHON OPTOMXOHTHYECKOI
MaToJIoruel, a UMEHHO, AUCTAIBHBIM TpHKycoM U B 12,5% -
HaJIMYUEM  XPOHMYECKOTO  QJUICPIHYECKOr0  BOCHAICHHMS
pecHupaTopHOTO TpakTa 0e3 3y00-ueNoCTHBIX aHOMAJIHH, 4TO
TpeOoBano MHAMBUIYAILHOTO INOJAXOJAa B BBIOOpE JEUeHHS U
npodmiakTuky. CHUPOMETPUI0O HEOOXOIUMO NPOBOIUTH BCEM
JETSIM C KIIMHIYECKIMU CUMITTOMaMH PECIIIPAaTOPHOH aJuIepruH,
a ToKaszaTesiM (pyHKIHMOHAIBHOIO COCTOSIHHUS JliXaTeJIbHOH
CHUCTEMBI HE 00XOIMMO YUYHTHIBATh KaK JJIsI ONPENCNICHUS THIIA
BEHTWISIIIMOHHBIX HAPYIICHUH y AeTel ¢ OpOHXHANBHOI acTMOH,
Tak ¥ U AuddepeHIaIbHON JAUarHOCTUKA XPOHHYECKOro
QUICPrHYECKOr0  BOCIANCHMSI PECHHPAaTOPHOTO TpakTa |
COIYTCTBYIOIIEH OPTONOHTHYECKOW TIATOJIOTHH Yy JeTed ¢
aJIePrU4eCcKUM PUHHTOM.

KunroueBble ciioBa: OpoHXHAIbHAs aCTMA, aJIEPTHYESCKUMA
PHHUT, IETH, CIIUPOMETPUSL.
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GLUCOCORTICOIDS AS IMMUNOSTIMULATORS IN PATHOGENETI

C THERAPY

OF TUBERCULOSIS
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The immunostimulating effect of corticosteroids the complex treatment of tuberculosis patients wtiery are
administered in a double physiological dose, ew@her day, taking into account the circadian rhythirthe function of the
hypothalamic-pituitary-adrenal axis was substaatian the article. Whereas with daily administraticorticosteroids have shown
an immunosuppressive effect. Peripheral blood Bglyotytes are not sensitive to glucocorticosteroigs.

Key words: tuberculosis, pathogenetic therapy, glucocort&msts.

This work is a fragment of the research project 'Stody the effectiveness of pathogenetic agenteeircomplex
treatment of destructive pulmonary tuberculosis wéifistance to antibacterial drugs”, state regisiva No. 0117U000304.

Tuberculosis (TB) disease is the result of the wigga's immune response to infection with
Mycobacterium tuberculosis (Mtb), but becoming atéal with Mtb does not mean being sick. According
to data of the World Health Organization, no mdrant 10% of infected people become ill during their
lifetime, which indicates the high effectivenesdltd human body's defense system. The main conditio
for tuberculosis development is immunodeficiengedise. The modern medical guideline for tubercsilosi
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treatment involves only antibacterial drugs, anthsaresource as pathogenetic therapy, aimedtatires
the protective capacity of the patient's organimmains unused.

An important means of pathogenetic therapy of tellesis are glucocorticoid (GCs) medications,
in which product label tuberculosis is on thedistontraindications due to their immunosuppressifect.
Because of the wide range of biological activityti-enflammatory and desensitizing action, GCs sti
used in the treatment of patients with tubercul{&i®, 7].

The regulatory effect of GCs on lymphocytes is ahterized by a circadian rhythm, while in the
morning lymphocytes are more resistant to the oyioteffects of GCs, and in the evening their Sansi
increases [6]. The circadian rhythm of quantitaihanges in subpopulations of lymphocytes andszmirti
shows a high correlation. In physiological concaindns, cortisol is a necessary factor in the fdromaof
the inductive phase of the immunological respo@sd(]. Moreover, in high doses, GCs suppressjrand
low doses they increase a resistance to infectibrexperimental animals. High doses of GCs can even
show cytolytic activities on lymphocytes [6]. Thaitwvhy in the early period the use of GCs in tleatment
of tuberculosis and non-specific diseases was aoanmd by the development of "steroid" tuberculosis
[1]. Similar reports have contributed to limit thee of GCs in the treatment of patients with tublesis.
Prescribing them to such patients was considefegichl and harmful, since immunodeficiency is the
main condition for the development of tuberculosis.

Given the results of scientific studies on theailian rhythm of quantitative changes in GCs and
lymphocytes, we have developed a method of horntbepy for patients with tuberculosis with the
administration of corticosteroids every other d#égking into account the circadian rhythm of the
hypothalamic-pituitary-adrenal (HPA) axis. As aulgstheir negative impact on the immune system was
leveled, which made it possible to carry out thirertourse of hormone therapy at a dose of 20-§®@Mm
prednisolone, lasting at least 2 months and todsév it simultaneously without tapering the dose.
Complications and immunosuppression with this methichormone therapy are absent.

The purposeof the study was to substantiate the immunostirnnfagffect of corticosteroids when
administered in a double physiological dose, ew¢iner day, taking into account the circadian rhythfm
HPA axis functioning in the conditions of complegdtment of patients with tuberculosis.

Materials and methods. The effectiveness of treatment of 304 patients wvptiimonary
tuberculosis was studied. 134 of them were in tls¢ droup: received only anti-tuberculosis
chemotherapeutics. The 2nd group consisted of G6&ma who received chemotherapy and prednisolone
daily in three doses with gradual dose reductidioreeGCs withdrawal. The 3rd group consisted of 103
patients who received chemotherapy and prednisolaceording to the proposed method, with
simultaneous GCs withdrawal, without dose tapering.

The functional state of the immune system was detexd in 141 patients aged 19-65 years (mean
age was 35.9+1.3 years), there were 38 women (371088 (73.0%) men. Distribution by clinical forms
of pulmonary tuberculosis: in 34 (24.1%) it wasdbhdn 45 (31.9%) — infiltrative, in 48 (34.0%) —
disseminated and in 14 (10.0%) — fibrous—cavermmes In 108 (76.6%) patients the tuberculous pces
was destructive and bacteriologically proven.

Overall quantitative indices of cellular, humorahd phagocytic immunity were determined. The
functional state of T-lymphocytes was determinedskiyn sensitivity to tuberculin with PPD 2 T.U. The
humoral immunity was determined by the number ofuating B-lymphocytes, and their functional
activity by quantitative changes in plasma immuobglins A, M, G. Phagocytic system state was
determined by phagocytic activity and phagocytidex of polymorphonuclear neutrophils (PMNs) and
mononuclear phagocytic system (MPS).

Examinations were performed at hospitalization atignts, after 2-3 months and at the end of
standard treatment guidelines. In accordance \ighpurpose of the study, we carried out an anabfsis
the results obtained in 2-3 months, when the imterjghase of chemotherapy of patients with tubesisl
was completed. This made it possible to make a eoatipe assessment of the effect of GCs on the imemu
system when administered daily in 3 doses and andke morning, every other day.

The selection and examination of patients compliggld the principles of biomedical ethics. Study
results were analyzed with an Excel computer paekkagWindows XP, the difference was considered
statistically significant at p <0.05.

Results of the study and their discussiorResults of the study showed that, depending on the
treatment regimen, GCs had different effects orirtiraune system of patients. Thus, after 2-3 moaths
treatment, the total count of lymphocytes in patiesf Group 1 who received only anti-TB chemothgrap
was 2.02:0.12 g/l, which corresponded to the norm. The sitnavas similar in patients of the 3rd group
who received GCs every other day, in the intermittegimen. In them, this index increased to thenad
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level from 1.65-0.08 G/l to 2.03-0.07 G/I (p0.01). And only in the group of patiemtso received GCs
daily in three doses, the level of lymphocytes rexd at the initial value level (1.49+0.10 G/I) and

amounted to 1.64+0.12 G/l (p0.05).

T-lymphocytes count was characterized by ambivalaites. Thus, in patients of the 1st group
after 2-3 months of treatment, their number wag80911 G/l with a tendency to increase (0.74+0.12 G
p> 0.05). In patients of the 2nd group, their numierreased to 0.61+0.05 G/l compared with théainit
level (0.79£0.08, p> 0.05). And only in patientgtod 3rd group T-lymphocytes' count increased tonad
value and amounted to 1.21+0.04 G/I, which sigaifity exceeded the initial level (0.71+0.05, p 4.0
Correlation analysis of the results confirmed tlationship between changes in the number of
lymphocytes and their T-subpopulation with the adstiation regimen of corticosteroids (r=0.515)eTh
results confirmed that GCs with daily administratshowed an immunosuppressive effect on the T-cell
immune system, whereas with intermittent administra their action was characterized by an
immunostimulatory effect with the T-cell immunitpmmalization by the end of hormone therapy.

Humoral immunity was less sensitive to GCs admiaii&in. Thus, the number of B-lymphocytes
in the peripheral blood of patients with tubercidasseraged 0.30+0.03 G/I, which reflected a tengéo
increase compared to healthy patients (0.23£0.0360.05). After 2-3 months of treatment, the fnem
of B-lymphocytes was characterized by a tendendetwease in patients of the 1st group from 0.3B-0.
G/1'to 0.25+0.03 G/I (p> 0.05), in the 2nd groufyem 0.30+0.02 G/l to 0.27+0.02 G/I (p>0.05) andhe
3rd group — from 0.31+0.03 G/l up to 0.24+0.002 (B#0.05), approaching the normal range.

Functional activity of B-lymphocytes by determinitige amount of serum immunoglobulins also
changed little. In patients with tuberculosis, gnfficant increase was found only in I1gG, and ageth
12.53+0.37 G/I, which exceeded the normal rangd@21+0.21 G/l (p<0.001). IgA and IgM were
2.331£0.15 G/l and 1.14+0.12 G/I, respectively, whsaignificantly exceeded the corresponding control
values (2.10£0.14 G/l and 1.21+0.07 G/I, p>0.09)eA2-3 months of treatment, IgA tended to deceas
in patients of the 1st group from 2.28+0.13 G/lidghospitalization to 2.20+0.13 G/I (p>0.05), Iet2nd
group — from 2.01+£0.23 G/l to 1.60+0.23 G/I (p>0,0&8nd in the 3rd group — from 2.39+0.13 G/I to
2.20+0.09 G/I (p>0.05).

A similar trend was typical for IgM, the amountwhich compared to baseline varied in patients
of Group 1 — from 1.25£0.15 G/l to 1.15£0.17 GAQp05), in Group 2 from 1.04+0.17 G/l to 0.96+0.22
G/l (p>0.05) and in Group 3 — from 1.16+0.07 G/lLt&7+0.08 G/I (p>0.05).

The amount of IgG in patients of the 2nd group wapendent on hormone therapy and was
characterized by a decrease from 11.99+0.42 ® ADt35+0.25 G/I (p<0.05), whereas in patientshef t
1st and 3rd groups this indicator did not changmificantly from 12.98+0.31 G/l to 12.17+0.39 G/
(p>0.05) and from 12.80+0.34 G/l to 12.03+0.15IGp>0.05), respectively.

The effect of corticosteroid therapy regimens oe filhagocytic system after 2-3 months of
treatment was ambivalent. Thus, in patients oflistegroup, the functional activity indicators PMaisd
MPS in comparison with the initial level, respeetiy showed a tendency to increase the neutrophil
phagocytic rate (NPR), neutrophil phagocytic co(MPC), monocytes phagocytic activity (MPA) and
monocyte phagocytic count (MPC) from 45.5+2.3% ®0842.4% (p>0.05), from 2.4+0.3 to 2.7£0.2
(p>0.05), from 29.5+2.2% to 33.7+0.2% (p>0.05) &men 1.5+0.2 to 1.7+0.2 (p>0.05).

In patients of the 2nd group, phagocytosis indiegsained at the level of initial values with a
downward trend and, respectively, amounted to 835% and 51.5+1.5% (p>0.05), 2.5+0.1 and 2.4+0.1
(p>0.05), 28.6£0.9% and 28.4+1.0% (p>0.05), 1.8#hd 1.7+0.3 (p>0.05).

And only in patients of the 3rd group there an éase of these indicators: from 50.8+1.6% to
57.1+1.4% (p<0.05), from 2.5+0.1 to 2.940.1 (p<0Q,Gdom 32.1+1.4% to 33.8+1.3% (p>0.05) and from
1.7+0.1 to 1.840.1 (p>0.05).

More accurate results of the corticosteroids eftacphagocyte function were obtained in vitro
studies under the influence of a stress dose |($2t) of cortisol. The NPR, NPC, MPA and MPC indices
in healthy people decreased, respectively, frol8#298% to 50.5+2.2% (p<0.01), from 3.96+0.12 to
2.80+0.14 (p<0.01), from 44.0£1.0% to 35.8+1.34%(001), and from 3.3£0.14 to 2.5+0.17 (p<0.05).

Similar changes in these indicators of phagocwiecfion of PMNs and MPS were found in
patients with tuberculosis. The decrease in NPRGC NWPA and MPC was from 54.3+1.6% to 38.9£1.9%
(p<0.01), from 2.84£0.14 to 2.23+0.09 (p<0.01), framh2+1.1% to 31.3+1.4% (p<0.01), and from 2.1+0.08
to 2.0+0.1 (p<0.05).

The study showed that antibacterial therapy receiwe patients with tuberculosis is directed
against the pathogen and, according to the restilGroup 1, had no direct effect on immunological
protection. The use of corticosteroids in the campteatment of patients with tuberculosis had féece
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on various parts of the body's immune defense apemtied on the administration regimen. With daily
administration, GCs suppressed T-cell and phagoawtinunity, as evidenced by their performance after
2-3 months of treatment of patients of Group 2yimch they were reduced and corresponded to thet lev
of the initial values detected during hospitaliaatiwhich explained the reasons for the developraént
complications therapy with GCs. At the same timbew GCs were administered for a long time, they
inhibited the functional activity of mononuclearggocytes (MNF) to a lower level of migration and
adhesion, and inhibited chemotaxis and functionavigy [9].

GCs also affected PMNs, reducing the superoxiddymtion, inhibiting the release of lysosomal
enzymes, and with prolonged action it suppressedcifiotoxic effect of phagocytes, which led to a
decrease in phagocytic protection [1].

In patients with tuberculosis, changes in the fiometl activity of peripheral blood phagocytes
showed only a downward trend, while in vitro adzfitiof hydrocortisone to the incubation medium in a
stress dose showed a statistically significant seggive effect on PMNs and MPS in both healthy
volunteers and patients with tuberculosis.

The results of examination of patients of the 2rmlg after 2-3 months of chemotherapy showed
that GCs in the daily administration regimen causelcrease in peripheral blood of the total nurober
lymphocytes and their T-helper (CD4+) subpopulatidiis could be due to the redistribution of
lymphocytes in the organism. However, it is knovattGCs can inhibit the ability of T-helper cells
(CD4+) to proliferate, and moreover, they can beralucer of apoptosis of various subpopulations of
lymphocytes [4]. Hypersecretion of cortisol is d@umal factor in the induction of programmed death o
peripheral blood leukocytes, which makes it a labend understandable immunosuppressive effect of
GCs in patients of Group 2 when administered daily.

With the administration of GCs in the morning, gvether day, there was a positive effect on T-
cell immunity and phagocytosis. Indices of T-celtigphagocytic immunity in patients of the 3rd group
reached normal levels after 2-3 months of hormbeeapy, which can be explained by the preservation
(restoration) of the synchrony of GCs administratemd physiological biorhythm of HPA axis activity.
The results showed that pharmacotherapeutic ddsesrticosteroids when administered taking into
account the circadian rhythm of HPA axis functidayed the role of a physiological regulator of the
immune system and had an immunostimulatory effe¢yimphocytes. The absence of immunosuppressive
effects of low doses of corticosteroids has beentpd out by other authors [7].

The lack of influence of GCs on humoral immunityoiar studies confirmed the fact that mature
B-lymphocytes are not sensitive to their action [8]

Therefore, the GCs therapy by synchronization withHPA axis functional activity showed that
under such conditions, corticosteroids have a pesiffect on T-cell and phagocytic immunity, as
evidenced by a significant increase in the totahber of peripheral blood lymphocytes, as well as
subpopulations of T-lymphocytes after 2-3 monthsedtment of patients receiving corticosteroid&im
intermittent regimen, which contributed to the nafization of the physiological biorhythm of the HPA
axis functional activity, restored the regulatoffget of the neuroendocrine system on the immuifierde
system, showing an immunostimulatory effect.

1. Antibacterial drugs used in the treatment o&tahblosis have virtually no effect on the immune
system at the end of the intensive phase of tred@tme

2. Supplementation of antibacterial therapy witticosteroids in the daily administration regimen
with dose tapering after completion of the inteagihase of treatment of tuberculosis has a negatjyact
on the indicators of immunological protection: G&lgpress the restoration of T-cell and phagocytic
immunity and reduce IgG levels without affectinpertindicators of humoral immunity.

3. GCs drugs when administered taking into accthenphysiological biorhythm of the HPA axis
functional activity, in the morning, once a dailgsa, every other day give the opportunity to penfor
hormone therapy in a pharmacotherapeutic dosedhmui the course of the intensive phase of complex
treatment of tuberculosis with drug withdrawal with dose tapering. GCS have a stimulating effed-on
cell and phagocytic immunity, which is manifestedtbe normalization of their indices by the endod
intensive phase of treatment.
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SAK IMYHOCTUMYJIATOPU
B TATOTEHETUYHINA TEPAIII TYBEPKY.JIbO3Y
SApemxo A. I'., Kyaim M. B.

B crarti 06rpyHTOBaHHI IMyHOCTUMYJIIOIOUHH e(eKT
KOPTHKOCTEPOiiB B KOMIUIEKCHOMY JIIKyBaHHI XBOPHX Ha
TyOepKyIp03y MpU BBEACHHI 1X B MOABIHHIN (izionoriuHii
JI03i, 4Yepe3 NCHb 3 ypaxyBaHHSIM J0OOBOrO OiOpUTMY
GbyHKmii rinoragaMo-TinoQizapHo-HaTHUPHUKOBOL
CHUCTEMH, TOII SK TIpU LIOJCHHOMY BBEICHHI BOHH
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MaTOrCHECTHYHA

UMMYHOCTUMYJATOPBI
B IATOTEHETUYECKOW TEPAIIUA TYBEPKVY.JIE3A
Spemxo A. I'., Kysum M.B.

B crartbe 000CHOBaH UMMYHOCTUMYIHPYIOIIHHA ddderT
KOPTHKOCTEPOHJOB B KOMIUIEKCHOM JIEYCHHH  OOJBHBIX
TyOepKyJIe30M MpH BBEACHUU HX B IBOWHOU (PH3MOIOTHUYECKOM
J03¢, 4epe3 JeHb C ydYeTOM CyTOYHOro OmopurMa (QyHKIMH
THIOTaIaMO-THIIO(U3apHO-HAIIOYSIHUKOBON CHCTEMBI, TOTAA
Kak TP  ©KEIHEBHOM  BBEACHHHM  OHU  IPOSIBILSIIOT
HMMYHOCYIIPECCUBHBIN addexr. B-nmumdorutsr
nepudepuueckoii KpoBH HE UYBCTBUTENBHBI K JCHCTBHIO
TIIIOKOKOPTUKOCTEPOUAHBIX TIPEMNApaToB.

KiwueBbie ciaoBa: TyGepkynes,
Tepanusi, TIMIOKOKOPTHKOCTEPOHIBI.

IIaTOIrCHECTUYCCKasA

Penenzent Kocrenko B.O.
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