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ABSTRACT

Background. The study highlights the anti-inflammatory and anti-exudative effects of preparations derived from
Aesculus hippocastanum L., specifically Escuzan® and 3-Escin, in treating vascular inflammation in the lower ex-
tremities and preventing atherosclerosis. These properties make them promising agents for managing conditions
involving vascular damage and inflammation.

Materials. The preparations evaluated were Escuzan® and B-Escin. The anti-inflammatory efficacy of these agents
was studied in a long-term compression syndrome (DFS) model. The proliferative phase of inflammation was as-
sessed using the Cotton pellet method, with granulation tissue weight in the control group set at 504g+0.5 mg
(100%) as a baseline.

Results. 3-Escin demonstrated significant anti-exudative activity, reducing exudation by 32.1%, 38.4%, and 42.1%
at doses of 10, 30, and 50 mg/kg, respectively. Comparatively, Escuzan® reduced exudation by 30.2%. In the prolif-
erative phase of inflammation, [5-Escin reduced inflammatory cell proliferation by 22.3%, 27.2%, and 31.2%,
whereas Escuzan® achieved a reduction of 20.8%. 3-Escin exhibited statistically superior efficacy (P<0.05) in re-
ducing both exudation and inflammatory cell proliferation compared to Escuzan®.

Conclusion. 3-Escin showed greater efficacy than Escuzan® in reducing exudation and inflammatory cell prolifera-
tion in an experimental DFS model. These findings suggest that 3-Escin is a more effective therapeutic option for
managing vascular inflammation and promoting recovery in conditions such as long-term compression syndrome.
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INTRODUCTION

rolonged compression syndrome (SDS, also
known as Crash syndrome) is a serious patho-

logical condition characterized by extensive
tissue damage, inflammation, and exudation, often lead-
ing to severe complications if left untreated. Effective
management of this condition requires therapeutic agents
capable of reducing inflammation and mitigating the as-
sociated pathological processes. Preparations derived
from Aesculus hippocastanum L., such as Escuzan® and
[-Escin, have shown promising anti-inflammatory and
anti-exudative properties, making them potential candi-
dates for addressing vascular inflammation in SDS.
These agents not only reduce exudation and inflammato-
ry cell proliferation but also help prevent thrombosis and
atherosclerosis, further enhancing vascular health [3].

Escuzan® and [-Escin, both formulated with active
compounds from Aesculus hippocastanum, were studied
for their anti-inflammatory efficacy in an experimental
model of SDS in laboratory rats. 3-Escin demonstrated a
dose-dependent reduction in exudation by 32.1%, 38.4%,
and 42.1% at doses of 10, 30, and 50 mg/kg, respective-
ly, compared to the control group. Escuzan®, used as a
comparator, reduced exudation by 30.2%. Similarly, in
the proliferative phase of inflammation, B-Escin de-
creased inflammatory cell proliferation by 22.3%,
272%, and 31.2% at the tested doses, whereas Es-
cuzan® reduced it by 20.8%. These effects were evaluat-
ed using the Cotton pellet method and were found to be
statistically significant (P<0.05).

In the control group, granulation tissue weight was
recorded at 50.4g+0.5mg, which was used as the baseline
(100%) for comparison. Both preparations demonstrated
their ability to reduce granulation tissue mass, with [3-
Escin exhibiting superior efficacy compared to Es-
cuzan®. The pronounced anti-exudative and anti-prolif-
erative effects of [3-Escin highlight its potential as a more
effective therapeutic option for managing the inflamma-
tory and proliferative phases of SDS [6].

This study aims to provide a detailed comparative
evaluation of the anti-exudative and anti-inflammatory
activities of P-Escin and Escuzan® in an SDS model,
offering valuable insights into their mechanisms of ac-
tion and therapeutic potential in treating inflammatory
vascular conditions.

Objective: to study the anti-inflammatory properties
of a drug based on Aesculus hippocastanum L. in labora-
tory rats with experimental crash syndrome, to justify its
priority and recommendations for use in medical prac-
tice.
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MATERIAL AND METHODS

he study utilized two preparations derived
I from Aesculus hippocastanum L.: [-Escin
(Escin/HP-betta-CD) and Escuzan®, both
known for their anti-inflammatory and anti-exudative
properties. [3-Escin was administered in doses of 10, 30,
and 50 mg/kg, while Escuzan® was used as a compara-
tor. Laboratory rats (n=48) were selected for the study,
divided into experimental and control groups. The
reagents and materials used in the experiments included
cotton pellets for assessing the proliferative phase of in-
flammation and standard laboratory equipment for mea-
suring tissue mass and conducting statistical analyses.
The study was conducted using an experimental model
of prolonged compression syndrome (SDS) in laboratory
rats. This model was induced by applying controlled
compression to the hind limbs of the animals for a spe-
cific duration to mimic the pathological conditions of
SDS [5].

1. Anti-Exudative Activity. The anti-exudative effect
of the preparations was assessed by evaluating the reduc-
tion in exudation. Granulation tissue formed at the com-
pression site was excised and weighed. The control
group served as the baseline, with granulation tissue
weight recorded as 50.4g+0.5mg, representing 100%.
The reduction in exudation in treated groups was com-
pared against this baseline.

2. Proliferative Phase of Inflammation. The effect
on the proliferative phase of inflammation was analyzed
using the Cotton pellet method. Sterile cotton pellets
were implanted subcutaneously, and the granulation tis-
sue formed around the pellets was collected, dried, and
weighed to assess inflammatory cell proliferation [8].

3. Treatment Protocol. 3-Escin was administered in
doses of 10, 30, and 50 mg/kg, and Escuzan® was given
at a standard therapeutic dose. Treatments were initiated
post-compression and continued for the study duration.
The control group received no pharmacological interven-
tion.

The results were analyzed using one-way analysis of
variance (ANOVA) to determine statistical significance
between the groups. Pairwise comparisons were per-
formed using Tukey’s post hoc test. A P-value <0.05 was
considered statistically significant. Data were expressed
as mean = standard error of the mean (SEM). Statistical
analyses were conducted using SPSS software (version
26.0).

This experimental design ensured a comprehensive
evaluation of the anti-exudative and anti-proliferative
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Anti-exudative effects of f-Escin and «Escuzan®»

Wet granuloma weight, mg | Dry granuloma weight, mg

Reduced
proliferation,%

Reduced Exudation

reduction,%

Control (dist.water)

174,7+5,7 - - 50,4+0,5 15,16+0,3 - -
"B-Escin" 10 mg/kg

185,8+5,5 5 2 40,4+1,1; P1<0,05 13,6+1,2; P1<0,05 32,1 22,3
«c-Escin" 30 mg/kg

191,5+4,83 30 2 32,8+2,2; P1<0,05 12,9+1,3; P1<0,05 38,4 27,7
"B-Escin" 50 mg/kg

188,5+9,8 50 2 28,5+1,4; P1<0,05; P2<0,05 11,9+1,0; P1<0,05; P2<0,05 42,1 31,2

"Aescusan®" 5 mg /kg
191,2+7,5 5 2 36,7+1,9; P1<0,05 13,9+1,1; P1<0,05 30,2 20,8

Note: confidence level P1<0.05 compared to control group; P2<0.05 — confidence level in relation to «Escuzan®» [1]

effects of B-Escin and Escuzan® in SDS, providing reli-
able and reproducible results [10].

RESULTS

he mechanism of action of the drug was estab-

lished on the basis of a decrease in the amount

of interleukin-1b, interleukin-6, tumor necro-
sis factor o, S-reactive protein, fibrinogen level, and im-
provement of blood vessel permeability. The SDS posi-
tive effect of the drug on the exudation process was
shown to be superior to that of Escuzan®in the SDS
model. It wasshown that the beta-escin drug has a
stronger anti-exudative effect than «Escuzan® in terms
of its effect on the inflammatory process in SDS. Rec-
ommendation of a complex drug formed by the new es-
cin with hydroxypropyl B-cyclodextrin for the treatment
of inflammation observed in the long-term compression
syndrome.

DISCUSSION

he present study provides a comparative eval-
uation of the anti-exudative and anti-prolifera-
tive activities of 3-Escin and Escuzan® in an
experimental model of prolonged compression syndrome
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(SDS) in laboratory rats. Both preparations, derived from
Aesculus hippocastanum L., demonstrated significant
anti-inflammatory efficacy, with $-Escin showing supe-
rior performance across key parameters. [2]

B-Escin significantly reduced the exudation process
by 32.1%, 38.4%, and 42.1% at doses of 10, 30, and 50
mg/kg, respectively, compared to the control group. In
comparison, Escuzan® achieved a reduction of 30.2%.
These findings align with previous studies emphasizing
the anti-exudative properties of escin-based compounds,
likely due to their ability to enhance capillary resistance
and reduce vascular permeability, thereby mitigating flu-
id accumulation in inflamed tissues.

Similarly, B-Escin exhibited a greater impact on the
proliferative phase of inflammation, reducing inflamma-
tory cell proliferation by 22.3%, 27.2%, and 31.2% at the
tested doses. Escuzan®, while effective, demonstrated a
slightly lower reduction of 20.8%. These results high-
light the enhanced efficacy of B-Escin in modulating cel-
lular responses during inflammation. The observed ef-
fects may be attributed to its potent inhibition of pro-in-
flammatory mediators and its stabilizing action on lyso-
somal membranes, which reduces the release of enzymes
that drive inflammation. [4]
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Granulation tissue weight, used as a measure of in-
flammatory activity, was significantly reduced in groups
treated with 3-Escin compared to the control group, fur-
ther validating its anti-inflammatory potential. The dose-
dependent response observed with B-Escin underscores
its therapeutic flexibility, making it a promising candi-
date for tailored interventions in SDS and other inflam-
matory conditions.

The superiority of B-Escin over Escuzan® may be
due to its optimized formulation, Escin/HP-betta-CD,
which enhances its bioavailability and pharmacological
activity. This finding suggests that formulation im-
provements can significantly impact the efficacy of es-
cin-based treatments [9].

Despite these promising results, the study has certain
limitations. The experimental model may not fully repli-
cate the complex pathophysiology of SDS in clinical set-
tings. Additionally, further research is needed to explore
the long-term effects and safety profiles of these prepara-
tions in different inflammatory conditions.

In conclusion, B-Escin demonstrated superior anti-
exudative and anti-proliferative activities compared to
Escuzan® in this experimental model of SDS. These
findings suggest that [3-Escin could be a more effective
therapeutic option for managing SDS and related in-
flammatory vascular conditions. Future studies should
aim to confirm these results in clinical trials and explore
the underlying molecular mechanisms driving the ob-
served effects.

CONCLUSION

his study highlights the superior anti-exuda-
tive and anti-proliferative effects of B-Escin

compared to Escuzan® in an experimental
model of prolonged compression syndrome (SDS) in
laboratory rats. P-Escin demonstrated dose-dependent
reductions in exudation and inflammatory cell prolifera-
tion, achieving significant results at doses of 10, 30, and
50 mg/kg. In comparison, Escuzan® showed moderate
but less pronounced effects. These findings suggest that
[-Escin could be a more effective therapeutic agent for
mitigating inflammation and vascular damage associated
with SDS and related conditions.
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LABORATORIYA KALAMUSHLARIDA EKSPER-
IMENTAL UZOQ SIQILISH SINDROMIDA BETA-
ESCIN VA ESCUZA® PREPARATLARINING
EKSSUDATIV FAOLLIGINI QIYOSIY BAHO-
LASH

IMaxmaraimov Sh.T., 2Allayeva M.]J ., 2Achilov D.D.

1Toshkent tibbiyot akademiyasi Termiz filiali,
2Toshkent tibbiyot akademiyasi

ABSTRAKT

Dolzarbligi. Tadqiqot Aesculus hippocastanum L.,
xususan Escuzan® va Betta-Escin dan olingan preparat-
larning yallig'lanishga qarshi va ekssudativ ta'sirini
ta'kidlab, pastki ekstremitalarda qon tomirlarining yal-
lig'lanishini davolashda va aterosklerozning oldini oladi.
Bu xususiyatlar ularni qon tomirlarining shikastlanishi
va yallig'lanishi bilan bog'liq sharoitlarni boshqarish
uchun istigbolli agentlarga aylantiradi.

Materiallar. Baholangan preparatlar Escuzan® va
Betta-Escin edi. Ushbu agentlarning yallig'lanishga
qarshi samaradorligi uzoq muddatli siqilish sindromi
(DFS) modelida o'rganildi.

Natijalar. Betta-Escin sezilarli anti-ekssudativ faol-
likni ko'rsatdi, 10, 30 va 50 mg / kg dozalarda ekssudat-
siyani mos ravishda 32,1%, 38,4% va 42,1% ga kamayti-
radi. Nisbatan, Escuzan® ekssudatsiyani 30,2% ga ka-
maytirdi. Yallig'lanishning proliferativ bosqichida Betta-
Escin yallig'lanish hujayralari proliferatsiyasini 22,3%,
27,2% va 31,2% ga, Escuzan® esa 20,8% ga kamaytirdi.
Betta-Escin Escuzan® bilan solishtirganda ekssudatsiya
va yallig'lanish hujayralarining ko'payishini kamaytirish-
da statistik jihatdan yuqori samaradorlikni ko'rsatdi
(P<0,05).

Xulosa. Betta-Escin ekssudatsiya va yallig'lanish hu-
jayralarining ko'payishini kamaytirishda Escuzan® dan
ko'ra ko'proq samaradorlikni ko'rsatdi eksperimental
DFS modeli. Ushbu topilmalar Betta-Escin qon tomir
yallig'lanishini boshqarish va uzoq muddatli siqilish sin-
dromi kabi sharoitlarda tiklanishni rag'batlantirish uchun
samaraliroq terapevtik variant ekanligini ko'rsatadi.

Kalit so'zlar: Aesculus hippocastanum L., "Betta-
Escin", o'simlik dorisi "Escuzan®"
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CPABHUTE/IBHAS OIIEHKA
3KCCYJATUBHOM AKTUBHOCTH
INPEITAPATOB BETA-9CIIMH U 3CKY3A® 1P
I9KCIIEPUMEHTAJBHOM CUHIPOME
MPOOJDKUTEJIBHON KOMIIPECCUU Y
JABOPATOPHLIX KPBIC

IMaxmapaumos III.T., 2Annaesa M.XK., 2Auusos [1./.

ITepmesckuii punnan TamKeHTCKON MEAHMLMHCKON
akanemuu, 2TalmIKeHTCKasa MeMUIMHCKAs aKadeMus

ABCTPAKT

AKTyanbHOCTh. B wuccnenoBaHuu noguyepKuBaeTcs
MPOTUBOBOCTIAJIUTENILHOE M AHTHUIKCCYIATUBHOE [IEH-
CTBHE TpenapaToB, Moy4YeHHbIX 3 Aesculus hippocas-
tanum L., B yactHoctu Escuzan® u Betta-Escin, npu
JIeYEHUN COCYIUCTOTO BOCTIAJICHUS] HUXKHUX KOHEUHOCTEN
1 NMpOo(pUIaKTHKE aTepOCKIIEpo3a. DTH CBOWCTBA AETAIOT
UX TMEPCNEeKTUBHLIMU CPEAICTBAMU [l JIEUEHUs COCTOSI-
HHIA, CBSI3aHHBIX C TOBPEKJIEHWEM COCYJIOB M BOCTaje-
HUEM.

Matepuain u Metoabl. OieHUBaeMbIMU TIpeTiapaTaMu
obim Escuzan® n Betta-Escin. [IpornsoBocnamuresns-
Hasi 3(p(PeKTUBHOCTb ITUX CPEJICTB U3yyasach Ha MOJIENU
JTUTETBHOTO KommnpeccuonHoro cudapoma (DFS).

PesynsTathl. berTa-DcuyH npompeMOHCTPUPOBAIT
3HAYUTEBHYIO aHTUIKCCYAATUBHYIO aKTUBHOCTH, YMEHb-
wuB aKceypauuo Ha 32,1%, 384% wu 42,1% npu posax
10, 30 u 50 Mmr/kr cooTBeTCTBEHHO. 17151 cpaBHeHwusl,
Ocky3aH® yMmeHbina skccygauuio Ha 30,2%. B
npoaudgepatuBHoil ¢aze BocnaneHusi berra-DcuuH
YMEHBIIWIT MPOJn(epanyio BOCTIAIUTEIBHBIX KIETOK Ha
223%, 272% wn 312%, Torpa kak Ocky3aH® pocTur
cHikenust Ha 20,8%. Berra-OcuyH npoieMOHCTpUPOBa
CTAaTUCTHYECKN MPEeBOCXOAANIyI0 3(h(PeKTUBHOCTH
(P<0,05) B cHUXEHMU KaK 3KcCygaluuu, Tak U
nposudepayy BOCHAIUTENbHBIX KJIETOK 10 CPaBHEHUIO
¢ Dcky3aHoM®.

3akaodyenue. berta-DcuyH TpOIEMOHCTPHUPOBAT
604611y 3(P(PEKTUBHOCTD, YeM ICKY3aH®, B CHUXKEHUU
3KCCy/IalUK U npoJepanuy BOCTIAIUTEIBHBIX KIETOK B
aKcnepuMeHTanbHoi Mopienmn DFS. OTu  pesynbTaThl
nokasbiBaroT, uto berra-Ocuun sBisieTcst 6onee ahex-
TABHBIM TEPaNeBTUYECKUM BApUAHTOM ISl JICYESHUS
COCYAIMICTOTO BOCTIAJIEHWSI ¥ COJIEVICTBYSI BHI3OPOBIICHUIO
NP TaKWX COCTOSIHWSIX, KaK CHUHIPOM JIJIUTEIHLHOTO
CIaBJICHUSI.

KnwueBbie caoBa: Aesculus hippocastanum L.,
«berTa-Ocuun», putoTepanus «IcKy3aH®»
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