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The paper shows the results of clinical, pathological and histological studies of tuberculosis inflammation and non-specific
changes in guinea pigs organs in the experimental model of tuberculosis during the comparative isoniazid and GKP-305 (N'-(2-
(5-((theophylline-7"-yl)methyl)-4-ethyl-4H-1,2,4-triazole-3-ylthio)acetyl)-isonicotinohydrazide) treatment. The optimum location for
the GKP-305 injection is found.

The aim of the study was to study the tuberculostatic activity of GKP-305 in vivo experiment and to evaluate its possible application
in the treatment of experimental tuberculosis infection caused by Mycobacterium bovis (M. bovis).

Materials and methods. We used first time synthesized N'-(2-(5-((theophylline-7’-yl)methyl)-4-ethyl-4H-1,2,4-triazole-3-ylthio)
acetyl)isonicotino-hydrazide. 18 small guinea pigs with an average weight of 250 g were used for the experiment. Six groups of 3
animals were formed in each. The test substances were administered as follows: the 1st group — isoniazid at a dose of 10 mg/kg
of animal weight per os; the 2nd group is isoniazid at a dose of 10 mg/kg of animal weight sub cutem; the 3rd group — GKP-305
at a dose of 10 mg/kg of animal weight per os; the 4th group — GKP-305 at a dose of 10 mg/kg of animal weight sub cutem; the
5-th and 6-th groups are control. The duration of treatment was 90 days. Infection of animals was carried out by subcutaneous
administration of M. bovis 100 passage at a dose of 0.01 mg wet weight in a volume of 0.5 cm?® physiological saline solution of
sodium chloride. When performing the autopsy, macroscopic tuberculosis lesions were assessed in conventional units (c. u.)
for each individual Cavia porcellus. For histological examination, the lymph nodes, pieces of spleen, liver, lungs, as well as the
kidney, were taken from each mumps in regional guinea pigs and placed in 10 % formalin solution. Pathoanatomical dissection
was performed by the method of complete evisceration according to G. V. Shor. Pathohistological studies were performed by
staining with hematoxylin and eosin. The study of blood biochemical parameters was carried out with the help of the photometers.

Results. Positive results were obtained using the agent GKP-305 as only 1 % solution used internally affects tuberculostatically.

Conclusions. It has been established that subcutaneous administration of GKP-305 at a dose of 10 mg/kg of animal weight
leads to the absence of specific and nonspecific manifestations of inflammation in the lungs, liver, kidneys and spleen.

CuHTe3 i npoTUTy6€pKyAbO3HA aKTUBHICTb N'-(2-(5-((Teodinin-7’-in)meTuA)-4-R-4H-1,2,4-
Tpia3oAa-3-iATio)aLeTUA)i30HiKOTUHOTIAPA3UAIB

A. C. Touyas, B. B. 3axapcbkun, . 0. AaBUAEHKO

Meta po6oTu — BUBYMTY B eKCTIEPUMEHTI in vivo TybepkynocTatuiHy akTueHicTb IKIM-305 Ta oLiHUTM MOXMMBICT 10r0 3acToCy-
BaHHSl B NikyBaHHi ekcniepuMeHTanbHOT TyBepkynbo3HOT iHdbekLil, Lo Buknnkasa M. bovis.

Marepianu Ta metoam. Y [OCHIMKEHHSX BUKOPUCTOBYBanM Brieplue cuHtesoBaHuin N'-(2-(5-((teodinin-7’-in)meTtun)-4-etvn-
4H-1,2,4-Tpiason-3-inTio)-aLeTnn)isoHikoTUHOriapasua. [ns ekcnepumeHTy B3snn 18 MOPCbKMX CBUHOK CEPEeAHBbOI Barok
250 r. CchopmyBanm 6 rpyn no 3 TBapuHu B KOXHIl. JoCnigKyBaHi peHoBMHM BBOAMNM Tak: 1 rpyna — i3oHiasug y 4osi 10 mr/kr
Macu TBapuHu per 0s; 2 — i3oHiasng y £o3i 10 mr/kr macy TBapuHm sub cutem; 3 — TKIM1-305 y o3i 10 Mr/kr macy TBapuHm per os;
4 rpyna — 'KM-305 y gosi 10 mr/kr macv TBapuHu sub cutem; 5 Ta 6 rpynu — KOHTPONbHI. TpueanicTb nikysaHHs — 90 ai6. 3a-
paxeHHs TBapUH 3AINCHUIM LUASIXOM RidLKipHoro BBeAeHHs M. bovis 100 nacaxy B gosi 0,01 mr Bororoi Baru B 06’emi 0,5 cm®
cpisionoriyHoro po34mHy HaTpii xnopuay. Mig Yac NPoBEAEHHS PO3TUHY TBaPUH OLIiHIOBANW MaKPOCKONMIYHi Ty6epKynbOo3Hi ypakeH-
HS B YMOBHWX OAMHULIAX AN KOXHOI OKpemo B3sToi Cavia porcellus. [1ns ricTonoriyHoro AOCimpKeHHs B KOXHOI CBUHKW Gpanu
perioHapHi 40 MicUs 3apaxeHHs NiMOBY3NH, LUIMATOYKW CenesiHkK, NeYiHKK, NereHb, a Takox HUpKY Ta nomiwany ix y 10 %
po34nH hopmaniny. aTonoroaHaToOMiYHWA PO3TUH BUKOHAMM MeTOLOM NOoBHOI eBicuepadii 3a I B. LLlopom. Matorictonoriyi
LOCTIZXKEHHS BUKOHANW, BUKOPUCTOBYHOUM 3a6apBNEHHS reMaToKCUTIHOM Ta €03MHOM. BuByeHHs GioXiMiuHUX NOKasHWKIB KpOBi
3AINCHWNW 33 AOMOMOTOK0 (POTOMETPIB.

Pesynkratu. Mo3uTuBHi pesynstaTi oTpumany nicns 3actocyBanHs [KM-305. HagiTb BukopucTaHHs 1 % po3ynHy BHYTPILLIHBO
Br1Bae Ty6epkynocTaTuyHo.

BucHoBku. BctaHoBunm, Wwo nipLukipHe BeeaeHHs 'KM-305 y posi 10 mr/kr Macy TBapyHW NPU3BOAMTb A0 BiACYTHOCTI Crew-
UIYHMX | HecneumdivHKX NPOSIBIB 3ananeHHs B NIEreHsix, NeYiHLi, HupKax, cenesiHui.

CuHTe3 U npoTUBOTY6EpKyAe3HAA aKTUBHOCTb N'-(2-(5-((TeopuAMH-T’-uA)MmeTUA)-4-R-4H-
1,2,4-tpna3on-3-UATMO)aLe TUA)U3OHUKOTUHOTMAPA3UAOB

A. C. Touyns, B. B. 3axapckuu, . A. AaBUAEHKO

Llenb paboTbl — u3y4nTb B SKCNEPUMEHTE in vivo TybepkynocTatnieckyto aktuHOCTb [KIM-305 1 oLeHNTb BO3MOXHOCTb €ro
NPYMEHEHNS B NTEYEHNN SKCNEPUMEHTaNbHON TybepKyneHoi nHekLmm, BbiaBaHHOM M. bovis.
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Marepuansi u metoabl. B nccnenoBaHusx ucnonb3oBanu Brnepsble CUHTE3MpOBaHHbIN N'-(2-(5-((TeodmnnnH-7’-un)meTtun)-4-
atun-4H-1,2,4-1prason-3-un-T1o)aueTun)M30HUKOTUHOTrMApasua. [ns akcnepumeHTa B3sinm 18 MOpCKUX CBUHOK CPEAHM BECOM
250 r. CchopmmpoBany 6 rpynn no 3 XMBOTHbIX B KaXKOO0N. Miccneayemble BeLLECTBa BBOAWMMM creayrowwmum obpasom: 1 rpynna —
130HMasng B fo3e 10 Mr/kr Macchl XXMBOTHOIO per 0S; 2 — 3oHWa3ua B fo3e 10 Mr/kr Maccbl xuBoTHoro sub cutem; 3 — IKIM-305
B 103e 10 Mr/Kr Maccbl XMBOTHOTO per 0s; 4 rpynna — [KIM-305 B go3e 10 Mr/kr Macchl KUBOTHOTO Sub cutem; 5 1 6 rpynmbl — KOH-
TpOnbHbIe. [poJomKk1TENLHOCTL NeveHuns coctaensna 90 CyTok. 3apaxeHune XMBOTHbIX MPOBOAUIN NyTEM NOAKOXHOTO BBEAEHNS
M. bovis 100 naccaxa B gose 0,01 mr enaxHoro Beca B o6beme 0,5 cm® dhmanonornyeckoro pacteopa Hatpuii xnopuaa. Mpu
MPOBEAEHNN BCKPBITUS KUBOTHbIX OLIEHWBAIN MaKpPOCKOMMYECKVe TyOepKynesHble NopaxeH!s B YCNOBHbLIX eAUHMLAX (Y. €.) Ans
KaXgomn OTAenbHO B3ATOWM CBUHKW. [iNs rUCTONOrMYecKoro uccnegoBaHus y kaxaomn Cavia porcellus npuHUManu pervioHapHble
K MecTy 3apaxeHusi nMMAOy3nbl, KyCO4KM CeneseHKM, NeYeHm, erkux, a Tarkke nodky 1 nometdanv nx B 10 % pactsop cop-
marnuHa. lNatonoroaHaToMM4eckoe BCKpbITVE NPOBOAMMWN METOLOM NonHoi asucLiepauyn no I B. Wopy. Matornctonornyeckue
ICCNeAoBaHNs NPOBOAMAN C UCMOMNb30BAHUEM OKPACKW reMaTOKCUIIMHOM M 903MHOM. V3yyeHne Broxumnyeckux nokasatenei
KpOBY MPOBOAWMM C MOMOLLbI0 (POTOMETPOB.

Pesynerarbl. [onoxutenbHble pesynsraThl NofyveHsl nocne ucnonb3osanus MKM-305. Oaxe ucnonb3oBaHue 1 % pactsopa
BHYTPEHHe [1eNCTByeT TybepkynoctaTuiecku.

BbiBoAbIl. YcTaHoBMNEHO, YTo nogkoxHoe BBegeHue MKM-305 B gose 10 Mr/kr macchl XMBOTHOTO NPUBOAWT K OTCYTCTBUIO

cneumcbmqecmx n Hecneumbmqecmx I'IpOHBJ'IeHVIVI BOCManeHua B Nerkux, ne4eHn, noYkax u ceneseHke.

Primary resistance appears when a person gets infected
with a drug-resistant strain of tuberculosis. The man who
has no drug resistance during the treatment may develop
secondary (acquired) resistance. It may occur because of
improper treatment or failure to maintain prescribed regime
accurately or taking substandard medicine. Resistant
tuberculosis is a serious public health problem in many
developing countries [1,2]. The treatment of the tuberculosis
takes longer and requires more expensive drugs. Multidrug
resistant tuberculosis (MDR-TB) is TB, which does not
affected by the two most effective drugs: rifampicin and
isoniazid.

The problem of side effects of xenobiotics and
countering its toxic manifestation is extremely important. The
problem of treatment of tuberculosis patients has significant
scientific and social importance in the global epidemic of this
disease in the world, including Ukraine [4,7,8]. Antibacterial
drugs, paints, acids and other chemicals are factors of
Mycobacterium tuberculosis variability, inducing pigment in
cultures of microorganisms, the reduction of sticks with the
bacterial wall defect (L-shaped), the accelerated formation
of granular forms, acid resistance loss [5,6].

The work presents the urgent issues of comparative
effectiveness of isoniazid and GKP-305 treatment of TB
patients in a laboratory model (guinea pigs infected with
pathogenic strains of Mycobacterium tuberculosis).

Purpose of the work

To study the modelling process and the features of
tuberculosis in guinea pigs for the use of its results in further
medical experiments and research practice.

Material and research methods

The strategy of the synthesis of all target products
of the reaction was based on the use of theophylline
as starting material. To obtain the intermediate thiol
we used the esterification reaction of nucleophilic
substitution, hydrazinolysis and intermolecular alkaline
heterocyclization [3]. The esters of 2-[5-((theophylline-
7'-yl)methyl)-4-R-1,2,4-triazole-3-ylthio]acetic acid
(1-3) were obtained by two methods [3]. N'-(2-(5-
((theophyllin-7-yl)methyl)-4-R-4H-1,2,4-triazol-3-ylthio)
acetyl)-isonicotinohydrazide (4-6) is obtained by

Zaporozhye medical journal. Volume 20. No. 4, July — August 2018

interaction of methyl ester (2-(5-((theophyllin-7-yl)methyl)-
4-R-4H-1,2 4-triazole-3-ylthio) acetic acid (R = CH,, C H,,
C,H,) with hydrazide isonicotinic acid in environment of
propan-1-ol. The study of physical-chemical properties of
the obtained compounds was carried out using methods
listed in the State Pharmacopoeia of Ukraine. The melting
point was determined using capillary method on Stanford
Research Systems Melting Point Apparatus 100 (SRS,
USA). The structure of the compounds was confirmed with
elemental analysis on Elemental Vario EL cube (Elementar
Analysensysteme, Germany), IR spectra (4000-400 cm-
") were taken off the module ALPHA-T of Bruker ALPHA
FT-IR spectrometer (Bruker optics, Germany). Chromato-
mass-spectral studies were carried out on the instrument
Agilent 1260 Series LC/MSD System, method of ionization
— electrospray (ESI).

Research is performed in the laboratory of Histology,
Immunocytochemistry and Pathomorphology of Scientific
Research Center of Biosafety and Environmental Resources
Control in agro-industrial complex of Dnipro State Agrarian
and Economic University (DSAEU), in educational and
scientific laboratory of epizootology and infection process
research of tuberculosis and mycobacterioses on DSAEU
animals. For the experiment, 18 guinea pigs with an average
weight of 250 g were taken to form six groups of three
animals each.

According to the guidelines for the diagnosis of
tuberculosis of animals and poultry two guinea pigs were
used for bioprocessing.

The drug was injected as follows:

— group 1: isoniazid 10 mg/kg of animal mass — a
common treatment dose per orally;

- group 2: isoniazid 10 mg/kg of animal mass
subcutaneously;

—group 3: GKP-305 10 mg/kg of animal mass per orally;

— group 4: GKP-305 10 mg/kg of animal mass
subcutaneously.

Duration of treatment was 90 days. The control group:
guinea pigs without treatment (survival test) and clinically
healthy animals. The procedure of infecting animals was
carried out with subcutaneous injection of M. bovis passage
100, wet weight 0,01 mg, in 0,5 cm® volume of saline sodium
chloride.

During the dissection of animals, TB macroscopic
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4-6

R = CH, (compound 1, 4), C,H, (compound 2, 5), C.H, (compound 3, 6)

Fig. 1. The scheme of synthesis of N'-(2-(5-((theophylline-7"-yl)methyl)-4-R-4H-1,2,4-triazole-3-ylthio)acetyl)isonicotinohydrazides.

Table 1. Characterization data of synthesized compounds

Compound | Melting

Yield, % | ™H NMR (400 MHz, DMSO-d,), 5 ppm

Elemental analysis: calculated, %
[found], %
c v v s |

point, °C
4 121-123
5 103-105
6 113-115

69 165 (t, 3H, CH,CH,), 3.15 (5, 3H, CH,), 3.35 (5, 3H, CH,), 385 (s, 2H, CH.CH,), 5.75 (5, 2H,CH,), 4808 446 2815 6.42
7.50 (dd, 2H, Py), 8.32 (s, 1H, CH), 8.65 (dd, 2H, Py), 9.20 (s, 1H, NH), 9,65 (s, 1H, NH) [48.19] [445] [28,10] [643]
78 2.88 (s, 3H, CH,), 3.05 (s, 3H, CH,), 3.65 (s, 3H, CH,), 378 (s, 2H, CH,), 5.75 (5, 2H, CH,) 765 (dd, 4710 416 2891 662
2H, Py), 7.93 (s, 1H, CH), 8,33(s, 1H, NH), 8.65 (dd, 2H, Py), 9.05 (s, 1H, NH) [47.02] [417) [28,86] 1[6,63]
73 2.95(s, 3H, CH,), 312 (s, 3H, CH,), 3.73 (s, 2H, CH,), 5.00 (s, 2H, CH,), 7.37-7,60 (m, 3H,Ph), 785 5274 406 2563 587
(dd, 2H, Py), 8.32-8,40 (m, 2H, Ph, 1H, NH), 9.03 (s, 1H, NH), 9.15 (dd, 2H, Py) [52.66] [4.07) [2559] [5,86]
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lesions in USD for each individual pig were estimated.
Regional infected lymph nodes, pieces of spleen, liver,
lung, and kidney were placed in 10 % formalin solution for
histological examination of each pig.

The autopsy was performed by total evisceration
method initiated by G. Shore. The material was taken
immediately after examination for histopathological research
carried out by hematoxylin and eosin coloration. Obtained
histoagent was studied using Leica DM 1000 microscope.
The histoagent photofixation was processed with digital
camera Leica DFC 295.

In carrying out researches we used cryogenic epizootic
strain M. bovis 100 passage, isolated from responding to
PPD-tuberculin for mammal’s cow. For infecting animals we
used suspension of mycobacteria 8—10 mg bacterial mass,
which was removed a spatula from the surface of a dense
nutrient medium and transferred to a sterile penicillin bottle
with rubber stopper, which was previously weighed. Then
the flacon was weight again on an analytical scale and the
number of selected cultures of mycobacteria determined the
difference in weight. In flack with 1 cm?® of bacterial mass an
equal amount of isotonic solution was added.

Each animal was inject with a suspension of 1cm® -1
million international units.

The study of blood chemistry values was performed
using “Microlab-200" and “Vitalab Eclipse” photometers

(Merck, Germany) and the software after setting reaction
using “Lachema”, (Czech Republic) and “Olveks” (Russia)
diagnostic test kits (Menshikov, 1982; Alekseev, 1992;
Nazarenko, 1997; Tits, 1997; Kolgarov, 1999; Marshall,
2000; Danilova, 2003).

Experimental data was processed by the software
package for statistical analysis of Excel 2003 (Microsoft
corp.) with integrated data analysis software add-in AtteStat.
Data with continuous distribution represented as average
and error average, and discretely distributed data-in the
form of median and interquartile scale. The reliability of the
differences between the experimental groups was assessed
by the Student’s t-test (for continuously distributed data
and data with a normal distribution) and Wilcoxon signed-
rank test (for discretely distributed data), considering the
differences reliable at P < 0.05.

Results

For analysis, we used N'-(2-(5-((theophylline-7"-yl)methyl)-
4-R-4H-1,2 4-triazole-3-ylthio)acetyl)isonicotinohydrazides
(4-6), which were synthesized at the department of
toxicological and inorganic chemistry of Zaporizhzhia State
Medical University. The structure of the labeled compounds
is shown in figure 1. In the IR-spectrum of these compounds
there are characteristic absorption bands of valence

3anopoxckuii MeguumnHekuin xypHan. Tom 20, Ne 4(109), uons — asryct 2018 1.



Fig. 2. a: dystrophic hepatocyte changes specific inflammation legions with caseous (control - infected animal); histological sections; hematoxylin-eosin, x200; b: protein degeneration
of hepatocytes (GKP-305 agent, internal use); histological sections; hematoxylin-eosin, x200; ¢: zone of caseous necrosis of spleen tissue (control — infected animal); histological

Basic research

sections; hematoxylin-eosin, x200; d: spleen of an animal (GKP-305 agent, subcutaneous use); histological sections; hematoxylin-eosin, x200.

fluctuations of the NH-group of medium intensity at 3410—
3335 cm, carbonyl NHC=0O-group at 1690-1675 cm"
and at 1655-1635 cm', C=N-bond in the cycle at 1640-
1610 cm" and the C-C and C-N bonds of the pyridine ring
at 1540-1435 cm'.

In the 'H NMR spectra of compounds 4-8, the signaling
of methyl groups appears in the form of singlets at 2.88-3.15
and at 3.65-3.85 ppm, in the form of a triplet at 1.65 ppm,
signals of methylene groups — in the form of singlet at
3.77-3.85 and at 5.00-5.75 ppm, protons of the pyridine
ring in the form of two doublets at 7.50-9.15 ppm. The NH
signal is within the range of 8.32-9.65 ppm in the form of
a singlet (Table 1).

As a result of infecting laboratory animals with
Mycobacterium pathogenic strains guinea pigs of a control
group visually demonstrated ulcer at the site of M. bovis
culture injection.

Lungs, liver, kidneys and spleen were marked with
significant specific inflammatory process and the evolving
of Besnier-Boeck-Schaumann syndrome with granulomas
in polynuclear cells. Caseous-necrotic and degenerative
changes were observed.

There were no pathological changes in clinically healthy
animals.

Zaporozhye medical journal. Volume 20. No. 4, July — August 2018

The specific inflammation centers consist mostly
of epithelioid and lymphoid cells, including single giant
polynuclear Langhans—Pirogov cells. In addition to this, there
can be seen histiocytes and plasma cells with eccentrically
placed nuclei, single mononuclear macrophages.

In liver specimen there were degenerative changes of
hepatocytes, specific inflammation centers with caseous
necrosis. Lymphoid and epithelioid infiltrates and giant
multinuclear macrophages were found at the periphery
of them. Severe degenerative changes of epithelial direct
tubules. A significant TB progression in kidneys is indicated
by giant multinuclear Langhans—Pirogov cells. Spleen
tissue contains numerous inflammation lesions in the form
of caseous necrosis.

At the periphery of lesions there are large multinuclear
macrophages in Langhans-Pirogov cells, indicating severe
specific inflammation. Pathological changes in animal
organs infected with 100 passage M. bovis are put in the
Table 2.

The data shows that animal organisms infected with
M. bovis passage 100 (control group) underwent featured
pathological changes — lungs demonstrated primary
symptoms of pneumonia with granuloma necrosis in
the center, perifocal inflammation and tuburcles. Liver

ISSN 2306-4145  http://zmj.zsmu.edu.ua 581
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Table 2. Pathological changes in organs of the animals infected with M. bovis passage 100

Tests

of taken animal ['ys4ia5id (per os) Isoniazid GKP-3| GKP-305 c | (infected animals) Control (apparently
organ samples (subcutem) (per os) (sub cutem) healthy animals)

Lungs Primary pneumonia cells — no pathological  no pathological  no pathological
necrosis in the centers of changes changes changes
granulomas, perifocal inflam-
mation and tubercle in the area

primary pneumonia cells — necrosis in the no pathological
centers of granulomas, perifocal inflammation  changes
and tubercle in the area

Liver Fatty degeneration of fatty protein no pathological fatty infiltration and fatty degeneration diffuse  no pathological
hepatocytes degeneration of  degeneration of  changes and nodule histo-lymphocytic infiltrates, changes
hepatocytes hepatocytes unspecific vasculitides
Spleen Minor caseous necrosis, no pathological  no pathological ~ no pathological  tubercle (miliary) tuberculosis, macrofocal

splenomegaly changes changes changes changes, splenomegaly tuberculosis,
amyloidosis
Lymphatic nodes  Inflammation foci with giant no pathological  no pathological  no pathological  inflammation foci with giant cells of no pathological
Langhans-Pirogov cells changes changes changes Pirogov-Langhans type and elongated form changes
and epithelial cells, typical for infectious
granulomas
Kidneys Fatty degeneration of protein fatty no pathological  globocellular infiltration lesions, connective no pathological
convoluted tubules degeneration degeneration changes tissue capsule growth zone, vascular kidney changes
of convoluted of convoluted sclerosis hyalinosis, grainy and fatty tubule
tubules tubules rebirth; changes featured with nodular histo-

lymphocytic infiltrates, a sharp stagnation
in kidneys and glomerular infiltration and
epithelial capillar necrosis

582 ISSN 2306-4145 http://zmj.zsmu.edu.ua

modification revealed fatty degeneration, diffuse and
nodule histolymphocytic infiltrates, unspecific vasculitides.
Spleen tissue contained numerous foci of tuberculosis
inflammation and caseous necrosis. At the periphery
of lesions large multimacrophage Pirogov-Langhans
cells are found, indicating specific inflammation. Spleen
was featured with tuburcle (miliary tuberculosis) large
foci changes, splenomegaly tuberculosis, amyloidosis,
lesions in lymph nodes and kidneys. Thus, the lymph
nodes are rich with the giant elongated cells of Pirogov—
Langhans type and epithelial cells, typical for infectious
granulomas. Kidneys showed globocellular cell infiltration,
connective tissue growth zone capsules, vascular sclerosis,
hyalinosis, granular and fatty degeneration tubules.
Changes are characterized with nodular hystolymphocyte
infiltrates, glomerular infiltration and capillar epithelial
Necrosis.

We conducted a comparative analysis of the impact
of a 1 % solution of isoniazid and GKP-305 on the body
of guinea pigs infected with M. bovis passage 100 by
different methods of administration (subcutaneous and
intra). As a result of observation for 90 days we found that
for the internal use of isoniazid in lung cells of primary
pneumonia — in the granulomas of necrosis phenomena,
and around there perifokalne inflammation and tubercles;
liver fatty degeneration of hepatocytes; small cells in the
spleen caseous necrosis, splenomegaly. In the lymph
nodes showed the presence of inflammatory foci of
giant cells Pirogov-Langhans; kidney fatty convoluted
tubules.

Discussion

In our opinion, this method results in the use of isoniazid
intoxication sick animals, although discovered tuberculostatic
effect in relation to the control group (infected animals). So
isoniazid treatment significantly reduced the intensity of
tuberculous lesions, but not completely eliminated, which
was confirmed by the presence of small foci of tuberculous
lesions in the lungs, lymph nodes and spleen. The use of

isoniazid subcutaneously on animals infected M. bovis 100
passage led to permanent tuberculostatic exposure: lung,
spleen, lymph nodes were found as pathologic changes
characteristic to tuberculosis lesions, although found in liver
fatty degeneration of hepatocytes and kidney dystrophy
protein winding tubules. Positive results were obtained using
the agent GKP-305 as only 1 % solution used internally
affects tuberculostatically, except for liver and kidneys with
imperceptible fatty hepatocyte and convoluted tubules
degeneration.

When GKP-305 agent was used subcutaneously,
it showed greater tuberculostatic effect compared with
isoniazid, featured with the absence of pathological changes
in lungs, liver, spleen, lymph nodes and kidneys (Fig. 2).

Conclusion

The examples illustrate the results of a comparative
analysis of isoniazid and GKP-305 treatment based on
clinical, pathological and histological studies of tuberculosis
inflammations symptoms and nonspecific changes in the
organs of guinea pigs with the usage of experimental model
of tuberculosis. It is found that subcutaneous injection of
GKP-305 at a dose of 10 mg/kg of animal mass causes
the absence of specific and non-specific symptoms of
inflammation in lungs, liver, kidneys and spleen.

®iHaHCcyBaHHA
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