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Aim. Synthesis and in vivo study of acute toxicity, anti-inflammatory (anti-exudative) activity
and side effects of pyrazoline-thiazolidin-4-one hybrid Les-5581 under conditions of thera-
peutic use in experimental animals. Methods. Traditional organic synthesis. The Litchfield-
Wilcoxon method. Carrageenin- and formaldehyde-induced inflammatory paw edema models
of white rats. Clinical laboratory tests: study of general blood parameters and biochemical
profile of liver function (ALT, AST, LF and y-GGT levels). Evaluation of ulcerogenic action.
Results. The target hybrid Les-5581 has been synthesized in a convenient and efficient ami-
nolysis of 5-etoxymethylidenerhodanine by 3,5-bis-(4-chloro-phenyl)-4,5-dihydro-1H-pyrazole.
The LD50 value for Les-5581 was determined with intraperitoneal use and it was 510 mg/kg.
Les-5581 exhibits significant anti-inflammatory activity at a dose of 50 mg/kg (intraperitoneal
use) in an experiment on carrageenin- and formaldehyde-induced inflammatory models in
white rats. The use of Les-5581 does not provoke a negative impact on the blood pattern, the
liver enzymes function and has no ulcerogenic effect. Conclusions. The pyrazoline-thiazolidine-
4-one hybrid Les-5581 is a good molecular platform for development of new potential low-
toxicity anti-inflammatory drugs without ulcerogenic action.
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Introduction

Non-steroidal anti-inflammatory drugs
(NSAIDs) are among the most frequently pre-
scribed drugs in modern medicine and repre-
sent diverse classes of chemical com-
pounds [1]. Usually NSAIDs are taken sys-
tematically, for a long time and in the large
doses. NSAIDs are characterized by different
types of undesirable effects such as gastroin-
testinal (GI) and cardiovascular risks, hepato-
and nephrotoxicity, negative impact on central
nervous and blood systems etc [2]. The mo-
lecular mechanisms underlying this toxicity
have not yet been fully elucidated but it is
known that the oxidative stress (OS) and reac-
tive oxygen species (ROS) are key factors
which play an important role in the pathogen-
esis of “NSAIDs-gastropathy” [3], “NSAID-
induced hepatotoxicity” [4, 5], etc. Thus, pre-
sence antioxidant properties are a desirable
and useful characteristic for potential NSAIDs
to overcome side effects [6].

New small molecules as modern anti-in-
flammatory agents with synergic action and
minimizing toxicity were developed using
molecular hybridization and multiple-ligand
drugs techniques [7, 8]. The combination of
anti-oxidative and anti-inflammatory scaffolds
in one molecule was shown to be a promising
strategy for the search, further optimization
and development of new hits/leads/candidates
as potent and safe NSAIDs [8, 9]. The study
of hybridization of potential scaffolds with
both antioxidant and anti-inflammatory proper-
ties is of particular interest.

The structurally diverse thiazolidin-4-ones
and 3,5-disubstituted-2-pyrazolines demon-
strate good anti-inflammatory properties. These
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heterocycles generally realize their anti-iflam-
matory action through dual COX-2/LOX-5
inhibition, selective COX-2 inhibition or phos-
pholipase A2 activity modulation [10-12].
Moreover, above-mentioned scaffolds possess
potentital antioxidant properties. 4-Thiazolidone
derivative rosiglitazone, with peroxisome pro-
liferator activated receptor (PPAR-y) agonism
properties, can modulate NADPH-oxidase 4
(NOX4) and decrease the ROS generation in-
duced by hypoxia in the mouse lung as well as
human pulmonary artery smooth muscle cells.
This effect is probably mediated by NF-kB [13,
14]. Other PPAR-y agonist pioglitazone re-
duces brain superoxide in stroke-prone spon-
taneously hypertensive rats by NOX inhibition
[15]. A lot of modified 2-pyrazolines demon-
strate excellent antioxidant activity compared
with the reference standard molecules in in
vitro tests such as DPPH assay, NO scavenging,
superoxide scavenging, H,O,-scavenging acti-
vity assay [12, 16, 17] etc.

Our experience in the search for potential
pharmacological agents confirms the feasibil-
ity of synthesis and study of the properties of
hybrid molecules with thiazlodin-4-one and
pyrazoline moieties [18,19].

In the present work we describe synthesis and
study of pyrazoline-thiazolidin-4-one hybrid Les-
5581 - its acute toxicity, anti-inflammatory activ-
ity on the carragenin- and formaline-induced
models, as well as influence on blood pattern,
liver function and ulcerogenic impact under the
treatment conditions. This work is a part of our
research devoted to the search for anti-inflam-
matory agents and study on the inflammatory
processes of different genesis [20-23].
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Materials and Methods

Synthesis. All organic chemicals and solvents
were procured from Sigma-Aldrich, Merck and
used without doing any further purification.
For thin-layer chromatography (TLC) analysis,
Merck pre-coated plates (silica gel 60 F254)
[were] used and spots visualized under UV
light. The 5-ethoxymethylene-2-thioxo-thia-
zolidin-4-one (1) was synthesized using me-
thod [24]. 3,5-Bis-(4-chloro-phenyl)-4,5-
dihydro-1H-pyrazole (2) was synthesized us-
ing method [19].

The synthesis of 5-/3,5-bis-(4-chloro-
phenyl)-4,5-dihydro-pyrazol-1-ylmethylene]-
2-thioxo-thiazolidin-4-one (3): in a round bot-
tom flask is placed by 0.01 mole of 1 and 2, add
10 ml of ethanol. The mixture was heated at
reflux for 2 hours. After cooling, the precipitate
formed is filtered off and recrystallized from
DMF-ethanol. Yield: 74 %, M.p. —>250 °C. 'H
NMR, 9, ppm: 3.56 dd, 4.07 dd, 5.19 m (3H,
CH-CH,, pyrazoline), 6.90-7.50 m (8H,
2*C¢Hy), 8.00 s (1H, -CH=), 13.00 bs (1H, NH).
ESI-MS: m/z435 [M+H]" (100 %). Calculated,
%: C, 52.54,H, 3.02, N, 9.67. C,4H,3;CL,N;0S,.
Found, %: C, 52.60, H, 3.10, N, 9.80.

Animals. The experiment was performed
on white male rats weighing 180-220 g and
white mice of both sexes weighing 20-27 g.
All the animals used for this study were kept
in standard cages and maintained under con-
trolled laboratory conditions of temperature
(22£3°C), humidity and 12 hour day-12 hour
night and had free access to food (standard
pellet diet) and water ad libitum. The animals
were treated humanely throughout the study
period adhering to the guideline for use and
care of animals in declaration of Helsinki
(National Research Council, 2011). The ex-

periment design and study protocol were ap-
proved by the Animal Ethics Committee of the
Danylo Halytsky Lviv National Medical
University, protocol No. 19, September 17,
2018.

Acute toxicity. The acute toxicity studying
was performed to assess the prospects of the
synthesized compounds as biologically active
substances. The LD5, value was determined by
the method of Litchfield and Wilcoxon [25].
Test compounds were dissolved in tween-80
and purified water and administered intraperi-
toneally. The observation of the animals was
performed for 14 days.

Anti-inflammatory (antiexudative) assay.
The 54 male albino rats weighing 180-220 g
were used for studying antiexudative activity.
The selected animals were randomly divided
into groups of six in each. The carrageenan-
induced hind paw oedema was produced by
the method of Winter et al. [26]. Carrageenan
solution (1.0 % in sterile 0.9 % NaCl) was
injected subcutaneosly into the subplanar re-
gion of the hind paw (0.1 mL to each paw) 1h
after administration of the test compound. The
synthesized compound was intraperitoneally
injected in a dose 50 mg/kg (in saline solution
with one drop of Tween-80™). Diclofenac
(tablets “Diclofenac sodium”, “Zdorovja naro-
du”, Ukraine) in dose 8 mg/kg; Acetylsalicylic
acid (tablets “Acetylsalicylic acid-Darnitsa”,
“Darnitsa”, Ukraine) in dose 100 mg/kg,
Ibuprofen (tablets “Ibuprofen-Darnitsa”™,
“Darnitsa”, Ukraine) in dose 50 mg/kg;
Ketorolac (tablets “Ketanov”, “Terapia SA”,
Romania) in dose 10 mg/kg were used as refe-
rence drug. Control rats received only saline
solution with one drop of Tween-80™. The
hind paw volume was measured with an elec-
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tronic onkograph immediately before and 4h
after carrageenan injection. The formaldehyde-
induced paw edema in rats was produced by
the injecting of 0.1 ml 2 % formaldehyde solu-
tion into sub-plantar aponeurosis of the left
hind limb one hour after the drug administra-
tion [27]. Paw volumes were measured 4h,
24 h, 72 h and 120 h after formaldehyde injec-
tion as described earlier. Diclofenac in dose of
8 mg/kg was used as a reference drug. The
effect of test compounds on a decrease of paw
oedema was compared with that in intact con-
trol. The antiexudative activity (AEA) was
expressed as a decrease of rats paw oedema,
calculated using the equation and given in
percentage:

AEA.% = AVcontrol — AVexperiment % 100 %
AVcontrol

where AVcontrol and AVexperiment — the mean
values of the volume difference for control and
experimental animals hinds respectively.

Hematological Assays. Sampling blood
[from the lateral tail vein of the rats] into
vacuum tubes with solution Na,EDTA was
carried out for hematological studies in the
appropriate experiment [28]. Level of hemo-
globin and blood cells (erythrocytes, plates,
leukocytes) was counted by automatic cell
counter ABS-Micros 60-OT (Horiba Medical,
Montpellier, France) in certified clinical labo-
ratory of Danylo Halytsky Lviv National
Medical University. White blood cell morphol-
ogy was done (after staining by Romanowsky-
Giemsa) by an experienced clinical laboratory
specialist.

Assessment of liver function. The serum
collected from the albino rats was used for
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estimation of biochemical parameters to deter-
mine the functional state of the liver. The lev-
els of total alkaline phosphatase (ALP), gam-
ma glutamyltransferase (y-GGT), alanine ami-
notransferase (ALT) and aspartate aminotrans-
ferase (AST) were estimated photometrically
according to the reported methods using
CORMAY ACCENT-200 automatic analyzer
(PZ Cormay, Poland).

Ulcerogenic activity estimation. The esti-
mation of ulcerogenic activity was performed
according to the recommendations [29]. All
animals were sacrificed under deep anesthesia
6 hours after drug treatment, then their stom-
achs were removed, opened along the great
curvature and rinsed with saline solution
0.9 %. The gastric mucosa was examined by
means of a magnifying glass (2X) to assess the
incidence of redness and spot ulcers. The mu-
cosal damage was evaluated according to the
following score: 0 - no visible damage; 1 -
presence of edema or hemorrhages, 1-3 small
ulcers; 2 - several (more than 3) small ulcers
or 1 ulcer of considerable size; 3 - ulcer of
considerable size (diameter up to 4 mm); 4 -
several large ulcers; 5 - breakthrough ulcer.
The gastric mucosal ulceration score was cal-
culated by the difference between the mean
score of each treated group and the mean score
of control group.

Statistical Analysis. All data were processed
using the statistical package Statistica 10.0
(Statsoft/Dell, Tulsa, OK, USA). The descrip-
tive statistics of the data in tables include mean
+ standard error of the mean (SEM) or mean
+ standard deviation. Significance was as-
sessed by using the one-way ANOVA followed
by t-test. Values were considered statistically
significant when P value is less than 0.05.
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Fig. 1. Scheme of Les-5581 synthesis.

Results and discussion

The target hybrid Les-5581 has been synthe-
sized in convenient and efficient aminolysis of
5-etoxymethylidenerhodanine (1) by 3,5-di-
substituted-2-pyrazoline with satisfactory yield
(74 %) and purity according to the scheme
(Fig. 1):

The acute toxicity (LDs, value) of Les-5581
was studied by intraperitoneally administration
in white mice. The approximate doses range
from 300 mg/kg to 800 mg/kg was established
based on series experiments. The LDs, value
for Les-5581 was determined to be 510 mg/kg.
During the experiment with dose 510 mg/kg
the animals were clean, active, had satisfac-
tory appetite, responded to sound and light
stimuli, the urinary and defecation processes
and general behavioral parameters were nor-
mal, breathing disorder was noted. The animals
deaths during the first day were observed in
animal groups that received Les-5581 in a dose
of more than 510 mg/kg.

Anti-inflammatory activity of Les-5581 was
studied with dose 50 mg/kg, i.e. 0.1 LDs, dose.
The carrageenan-induced hind paw oedema as
the acute process model was used for anti-

inflammatory activity estimation at the first
stage of experiment. The peak of pathology
process was observed 4 hours after the inflam-
mation induction. At this moment, the tested
Les-5581 demonstrated a good level of the
anti-inflammatory activity (40.2 % of inflam-
mation inhibition), which was the same as with
Ibuprofen, a little bit higher than with acetyl-
salicylic acid and ketanov, and only by 13.5 %
less than the diclofenac sodium activity
(Table 1).

The formaldehyde test was used for the
modeling of chronic inflammatory process.
Les-5581 at dose of 50 mg/kg demonstrated
good level of activity growing in dynamics
over 5 days of experiment (Table 2).
Noteworthy, a better anti-inflammatory activity
(45.1 %) was observed on the 5t day (120 h)
compared to diclofenac sodium in these condi-
tions. During the period from 4 h to 72 h the
antiexudative activity of Les-5581 was a slight-
ly lower than the diclofenac sodium effect.

So, Les-5581 displays promising anti-in-
flammatory activity in both acute and chronic
inflammatory process models.

Hematological profile and impact on blood
system of Les-5581 have been estimated in the
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Table 1. In vivo anti-inflammatory activity of Les-5581 on carrageenan-induced paw oedema in rats
(intraperitoneally use, M+m, n=6 in each group)

Groups/Parameters Doses Rat hind li‘r‘nt‘tfo\lfl(r)lur;e increase, lnﬂammatéoAr}E i[r;l)libition, %
, /0

Carragenan (Pathology model) 1%.0.1 ml 131.245.1 -

Diclofenac sodium 8.0 mg/kg 70.1£3.2 46.5
Acetylsalicylic acid 100 mg/kg 80.4+3.5 384
Ibuprofen 50.0 mg/kg 78.5+4.4 40.1
Ketanov 10.0 mg/kg 79.244.2 39.6
Les-5581 50.0 mg/kg 78.4+3.8 40.2

Table 2. In vivo anti-inflammatory activity of Les-5581 on formaldehyde-induced paw oedema in rats

(intraperitoneally use, M+m, n=6 in each group)

Compounds, doses / Time points

Growth of oedema (%) compared to intact animals

4 hours 24 hours 72 hours 120 hours

Formaldehyde 2 %, 0.1 ml (Pathology model) 121.6£8.0 110.3+7.1 91.1+6.2 73.1£6.3

85.0+£7.1 74.6+6.4 54.3+4.8 40.1+3.2

Les-5581, 50 mg/kg Inhibition of oedema (%) compared to pathology model
30.1 324 40.4 45.1

68.7+5.3 63.7£5.4 454+2.5 35.8+2.9

Diclofenac sodium, 8 mg/kg Inhibition of oedema (%) compared to pathology model
435 | 422 | 501 | 383

end of experiment for both inflammation mo-
dels in the blood test (Tables 3-5). No influence
on blood pattern was observed.

An insignificant increase in the plate level,
moderate an increase in the erythrocyte sedi-
mentation rate and strong neutrophilia and

Table 3. Hematological profile of rats with carrageenan-induced paw oedema and treated with Les-5581
and diclofenac sodium (intraperitoneally use, M+m, n=6 in each group)

Groups/Blood parameters Intact control | Carragenan, 0,1 ml, 1,0 % | Les-5581, 50 mg/kg | Diclofenac sodium, 8 mg/kg
ESR, mm/h 0.9+0.2 2.1+0.3# 1.5+0.1%* 1.6+0.2%*
Hemoglobin, g/l 148+14 146+23 148+19 148+21
Red blood cells, 10'/] 7.9+0.6 8.1+0.8 8.2+0.7 8.0+0.9
Plates, 10°/1 705+51 823+71 77364 761£58
White blood cells, 10°/1 8.2+1.2 9.5+1.1 9.0+1.2 9.1£1.5
Stab leukocytes, % 2.1£0.3 3.240.3* 2.4+0.3 2.7+0.3
Segmental leukocytes, % 22.5€2.4 33.943.9* 28.5£2.5 30.1+£2.3*
Lymphocytes, % 71.4+2.4 56.8+2.3* 63.7+£2.4% 61.8+£2.0*
Eosinophils, % 1.2+0.3 1.7£0.3 1.5£0.3 1.6£0.3
Basophils, % 0.8+0.2 0.94+0.3 0.9+0.3 0.9+0.3
Monocytes, % 2.0+£0.4 3.5+0.4* 3.0£0.4 2.9+0.4

ESR — Erythrocyte sedimentation rate, ¥ — p < 0.05; #—p < 0.001 compared with intact control group
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Table 4. Hematological profile (red blood) of rats
with formaldehyde-induced paw oedema and
treated with Les-5581 and diclofenac sodium
(intraperitoneally use, M+m, n=6 in each group)

ESR,
mm/h

Red blood
cells, 10'%/1

Plates,
1091

Parameters/
Time points

Hemoglobin,
g/l

Intact control

| 0.8+0.1 | 156+12 | 8.4+0.7 | 635+54
Formaldehyde, 2 %, 0,1 ml

24 h 2.7+0.3# 152+14 7.940.6 | 709+63

72 h 1.9+0.3* 15620 8.2+0.7 | 756£55

120 h 1.5+0.1 153+18 8.840.7 | 732459

Les-5581, 50 mg/kg

24 h 1.9+0.3* 149+15 8.4+0.8 | 733+47

72 h 1.5+0.2% 153+17 8.6+0.6 | 698+62

120 h 1.3£0.3 155+18 7.9+£0.7 | 701+68
Diclofenac sodium, 8 mg/kg

24 h 1.740.3* | 150+19 | 8.0£0.5 | 707+59

72 h 1.4+0.2% 152420 8.3+0.7 | 686+70

120 h 1.2+0.2 154+14 8.1+0.7 | 735481

ESR — Erythrocyte sedimentation rate, * — p < 0.05; #—
p <0.001 compared with intact control group

lymphocytopenia were observed in experimen-
tal animals 4 hours after administration of
phlogogenic agents. The application of Les-
5581 and diclofenac sodium had a positive
effect on the blood parameters normalization.
The values of the parameters in the groups with
treatment by Les-5581 and diclofenac sodium
on the 5th day of the experiment reached the
level of intact animals on the formaldehyde-
induced paw oedema model. At the same time,
in the “pathology model” group, the corre-
sponding indicators on the 5t day reached only
the 4-hour level in the treated animals.

A significant increase of liver enzymes le-
vels was observed in the formaldehyde-in-
duced paw oedema conditions for untreated
animals (Table 6). If compared with the intact
control, in this group the enzymes levels were
higher as follows: ALT 1.8-fold, AST 1.9-fold,
ALP 1.7-fold, y-GGT 1.5-fold.

Table 5. Hematological profile (white blood) of rats with formaldehyde-induced paw oedema and treated
with Les-5581 and diclofenac sodium (intraperitoneally use, M+m, n=6 in each group)

s | ellod0 | teukocytes, % | eukocytes. % | . |Eosnophils, % | Basophils, % | Monocytes, %
Intact control

- | 73+13 | 14203 | 262+18 | 685£1.9 | 12403 | 09+02 | 18+04
Formaldehyde, 2 %, 0.1 ml

24 h 9.6+1.2* 2.3+0.4* 34.8+3.3* 56.9+£2.0 1.7+0.3 0.8+0.2 3.5+0.4

72 h 9.0+2.4 2.2+0.3 35.4+2 9% 56.6+1.7 1.6+0.3 0.9+0.3 3.3+0.4

120 h 8.5£2.0 2.0£0.3 30.34£2.2 62.742.2 1.4+0.3 0.9+0.3 2.7+0.4

Les-5581, 50 mg/kg

24 h 8.7£2.1 2.2+0.4 31.3+£2.7 61.6£1.8 1.7+0.4 0.8+0.2 2.9+0.3

72h 8.3+2.3 1.7+0.2 28.7+2.1 64.9+£2.0 1.4+0.3 0.8+0.2 2.5+0.3

120 h 8.0+1.6 1.6+0.3 27.242.3 66.5+2.1 1.3+0.2 0.9+0.3 2.5+0.3
Diclofenac sodium, 8 mg/kg

24 h 8.9+1.8 2.1+0.3 32.8+£3.0 59.54+2.1 1.6+0.3 0.9+0.2 3.1+0.4

72 h 8.2+1.9 1.8+0.2 27.5+2.5 65.8+2.4 1.44+0.2 0.8+0.2 2.7+0.3

120 h 8.1£1.9 1.5+0.4 26.1£2.4 67.3+£2.2 1.5+0.2 0.9+0.3 2.7+£0.3

*p<0.05; #p<0.001 compared with intact control group
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Table 6. The liver enzymes activity in rats with formaldehyde-induced paw
oedema and treated with Les-5581 and diclofenac sodium (intraperitoneally

use, M+m, n=6 in each group)

group (Table 7). The
second group showed
significant ulcerogenic

Paran;fatfnrtss/ e ALT, U/l AST, U/l ALP, U/l v-GGT, IU/1 risk with a high ulcer-
Intact control ation score. The tested
63.2+7.1 | 179.1£21.8 | 257.5£159 | 3.4+09 compound did not
Formaldehyde, 2 %, 0.1 ml show any ulcerogenic
24h 119.3+9.4% 357.0+16.5% 453.8+39.2% 5.0+0.8* .
72h 95.048 2% 275.5£19.8% | 378.2:24.7% 5.341.0% activity. ,
120 h 79.6+6.3 223.7+18.2 305.2429.4 4.4+0.6 So, the analysis of
Les-5581, 50 mg/kg results suggests that
24h 92.5+8.5 223.2421.0 312.2+31.6 5.0+0.7 Les-5581 is [a] good
72 h 88.2+7.7 209.8+18.9 296.9+28.7 5.4+1.0% molecular platform
120 h 77.6+6.8 197.6+19.0 279.7+24.5 5.0+1.1 for designing new po-
Diclofenac sodium, 8 mg/kg tential anti-inflamma-
24 h 95.9+6.2% 236.4429 4% 293.8+28.4 5.140.6 :
72h 81.2+7.0 19324203 | 274.1422.8 5.2+0.9% tory agents with a low
120 h 69.7+5.3 180.2+16.8 263.7+21.4 49408 toxicity. The absence

* —p<0.05;,#—p<0.001 compared with intact control group

At the same time, the administration of
tested Les-5581 and reference drug does not
show any negative impact and results in return
from the biochemical changes to a normal
level.

Les-5581 was evaluated for the ulcerogenic
activity after repeated apllication in dose 50 mg/
kg in rats in the formaldehyde-induced paw
oedema test. The results were compared with
the intact control group and diclofenac sodium
Table 7. Ulcerogenic pattern of rats with
formaldehyde-induced paw oedema and treated

with Les-5581 and diclofenac sodium
(intraperitoneally use, M+m, n=6 in each group)

Animals Ulcer

Parameters/Groups with degree,

ulcers, n’ points
Intact control, 120 h 0 0+0.00
Formaldehyde, 2 %, 0.1 ml, 120 h 0 0+0.00
Les-5581, 50 mg/kg, 120 h 0 0+0.00
Diclofenac sodium, 8 mg/kg, 120 h 6 1.6+0.2
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of ulcerogenic action
and no influence on
general blood param-
eters allow assumption that in the realization
of anti-inflammatory effect of Les-5581 the
inhibition of COX-2 or LOX-5 plays a key role
rather than the COX-1 inhibition. Probably,
the presence of half-saturated pyrazoline ring
in the Les-5581 structure might have important
impact on the compound redox properties.
Therefore, the hybrid Les-5581 can reduce the
“oxidative stress pathways”, which occur un-
der the inflammation process and are respon-
sible for both anti-inflammatory effect realiza-
tion and ulcerogenic action.

Conclusions

In the present study we report the anti-in-
flammatory activity evaluation and toxicity
characterization of pyrazoline-thiazolidin-4-one
hybrid (Les-5581) in vivo. Les-5581 demon-
strated a good level of anti-inflammatory activ-
ity in the models of carrageenan- (acute pro-
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cess) and formaldehyde-induced (chronic pro-
cess) rat paw oedema; it was shown to be
moderately toxic by intraperitoneally adminis-
tration (LDs, =510 mg/kg). The study of side
effects indicates that use of Les-5581 does not
provoke negative changes in blood test, liver
enzymes function and does not manifest the
ulcerogenic action. The studied pyrazoline-
thiazolidin-4-one hybrid is a good candidate
for further investigations regarding its potential
use in therapy of the inflammatory diseases.
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Cunre3 Ta ouiHka in vivo nipa3ojiH-tiazonigun-4-
oHOBOrO riopuay Les-5581 sik morenuiiinoro
HECTEPOITHOI0 MPOTU3aNAJIBLHOI0 areHTa

C. M. Tonora, I. O. lepkauy, 1. JI. [lemuyk,
P. b. Bunnuneka, O. 1. Arronis, JI.O. ®ypanuko,
H. 10. Cnugka, I. O. Hekreraes, P. b. Jlecuk

Mera. CunTes, in vivo DOCHIIKEHHS TOCTPOi TOKCHY-
HOCTI, MPOTHU3aNaJIbHOT (AHTHEKCYJaTUBHOT) aKTHBHOCTI
Ta OIiHKA MOOIYHMX €(EKTiB B YMOBaX TCpPareBTHIHOTO
3aCTOCYBaHHA Ha CEKCIIEPUMEHTAJIbHMX TBapHHAaX
Mipa30JIiH-Tia30J1i1nH-4-0HOBOTO TiOpuay Les-5581.
Metoan. TpagumiiftHuil opraHiuHuil cuHTe3. Metox
JliTapinga i YinmkokcoHna. Momeni kappareHin- ta ¢op-
MaJIbJICT1/I-1HYKOBAHOT'O 3arajibHOI0 HAOPSIKY Jau
6inmux mrypiB. Kitiniuni 1aboparopHi TecTH: 10CiHKeH-
HA 3araJIbHUX IapaMeTpiB KpoBi Ta Gi0XiMIYHOTO TPO-
¢dimo pynkuii neuinku (pieai AJIT, ACT, JI® ta y-I'TT).
Ominka ynbieporeHHoi aii. Pesyasrarn. 3xpificHeHO
CHHTE3 IiTBOBOTO Tiopuay Les-5581 3a momomororo
3py4YHOro Ta €(heKTUBHOTO aMiHOJI3Y 5-€TOKCUMETHITI-
JeHpoaaHiny npu 1ii 3,5-6ic-(4-xnopdenin)-4,5-nuriapo-
1 H-miipa3omy. Busnadeno nmokasHuk LDs, mmst Les-5581
NPY BHYTPIIIHLOOYEPEBHHHOMY BBECHHI, SIKUH CTaHO-
Buth 510 mr/kr. Beranoneno, mo Les-5581 mposieisie
3HAYHY IPOTU3AMaJIbHY aKTUBHICTE B 1031 50 MI/KT (BHY-
TPIIIHEOOYECPCBUHHE BBE/ICHHS) Ha KapparcHiH- Ta Ghop-
MaJTbJIETiA-1HTyKOBaHUX MOJIEISX 3alaJIbHOTO MpoIecy
y 6imux mrypiB. B Toii ke wac 3actocyBanHsa Les-5581
HE CIPUYMHSIE YIIBIEPOreHHOI J1ii Ta HEraTUBHOTO BILTH-
By Ha 3arajbHi ITOKa3HUKH KPOBI, (PYHKIII0O €H3UMIB
neqinkyu. BucnoBku. Ilipazonin-tiazonigna-4-0HOBHI
riopug Les-5581 € Xopoliorw MONeKyIsIpHOIO 1athop-
MOIO ISl PO3POOKH HOBUX MOTEHIIHHMX MTPOTH3ANATbHIX
3ac00iB 3 HU3bKOIO TOKCHYHICTIO Ta BiICYTHICTIO YIIbIle-
POTeHHOI Ail.

KnarouoBi cJoBa: mipa3omnin, TiazomiauH-4-ox, HII33,
MOJICKYJISIPHUH T10pHIT
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CuHTEe3 M OLleHKA in vivo MUPAa30JNH-THA30IMIUH-
4-onoBoro rudpuaa Les-5581 kak moTreHUMAIBLHOIO
HECTEPOUHOT0 MPOTHBOBOCNATUTEIbHOE areHTa

C. H. Tonora, I. O. depkau, 1. JI. IeMmuyk,
P. b. Bunnunxkas, O. 1. Aaronus, JI.O. @ypasriko,
H. 1O. CasiBka, M. A. Hekreraes, P. b. Jlecbik

Henw. Cunres, in vivo ACCIENOBAHMS OCTPO TOKCHIHOCTH,
MIPOTUBOBOCHIAJIUTENIFHON (AaHTUIKCCYJaTUBHON) aKTUBHO-
CTH U OLICHKA NMOOOYHBIX 3 PEKTOB B YCIOBHSIX TepareB-
THYECKOTO IIPUMEHEHHS Ha EKCTIEPUMEHTAITBHIUX JKHBOTHBIX
MMPa3OIMH-THA30IUIMH-4-0HOBOrO THOpUaa Les-5581.
Mertonnl. TpaauiMoHHBI OpraHUYecKuil cUHTe3. Meton
JInradmnma n Yunkokcona. Monem kappareHuH- U Gop-
MaJTbJETH/I-MHAYIIMPOBAHHOTO BOCIIAIMTEIBHOIO OTEKa
yans! OerbIx Kpblc. KiHmdgeckue maboparopHble TECTHI:
HCCTIEIOBAHME OOIINX MapaMeTPOB KPOBH W OHOXMMIIE-
ckoro npodis pyukimu redenu (yporau AJIT, ACT, D
n y-I'TT). Ouenka ynprieporeHHOro eicTBus. Pesyabrarsbl.
OcymrecTsi€H cunTe3 HeneBoro rudpuaa Les-5581 ¢ mo-
MOIIBIO YI00HOTO U 3(PEKTHBHOIO aMHHOJIHM3a 5-ETOKCH-

METWIHICHPOIaHWHA TIpH AeHcTBUH 3,5-0mc-(4-x1opde-
Hun)-4,5-auruapo- 1 H-mapazona. OnpeaeneHo 3Ha4eHre
LD50 nnsa Les-5581 mpu BHYTpUOPIOIIMHHOM BBEIECHHU,
kotopoe coctasister 510 mr/kr. YeranosneHo, uto Les-5581
MIPOSIBISIET 3HAYUTEIIBHYIO IPOTUBOBOCIIAIUTEIIBLHYIO aK-
TUBHOCTB B J103¢ 50 MI/KT (BHYTPHOPIOIIIMHHOC BBESJICHUC)
Ha KappareHuH- ¥ (popMasbIera-H/TyINPOBAHHBIX MO-
JIETISIX BOCHIAJIMTENBHOTO TIpoLiecca y OenbIx KpbIc. B To sxe
BpeMs puMeHeHne Les-5581 He BbI3bIBaeT HErAaTMBHOTO
BIVSIHUSL Ha OOIIINE ITOKa3aTelIN KPOBH, (DYHKIIHIO SH3UMOB
MIEYEHN U HE OKAa3bIBACT YJIBLIEPOI€HHOTO NEHCTBUSI.
BuiBoabl. [Tupazonua-TrazonuuH-4-0HOBbIH riHOpHT Les-
5581 sBmsETCSI XOPOIIIEH MOJICKYIISIPHO# TUIAT(hOPMON JUTs
Ppa3pabOTKH HOBBIX MOTEHIINATIBHBIX TPOTUBOBOCHIATUTEb-
HBIX CPEJICTB C HU3KOM TOKCHUYHOCTBIO U OTCYTCTBHEM
YABLIEPOTEHHOTO JIEHCTBHSI.

Kiaw4yeBble €JI0Ba: MUPa3oIvH, THA30IUINH-4-0H,
HIIBII, MonexynsipHbIi rHOpH
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