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In spite of a great number of the existing drugs and methods, as well as introduction of the new ones, the problem of
improving the treatment of patients with psoriasis and psoriatic arthritis is still one of the most burning and topical in
modern dermatology. In case of such disorders, glucocorticoids are the most effective if combined with keratolytics - the
effective agents facilitating the drug penetration directly to the affected area. The aim of the work was to study the specific
pharmacological activity of Dermabin medicine on the model of contact dermatitis in rats compared to Diprosalik. In order to
reproduce this pathology rats were applied 2,4-dinitrochlorobenzene in the form of 5% ethanol-acetone solution twice a
day for 4 days. In 4 days after the first application the area affected by contact dermatitis (CD) was covered with Derma-
bin or the reference medicine Diprosalic for 14 days. The severity of psoriasis developed was assessed daily based on the
change of the skin covering indices: the skin fold thickness and the severity of skin manifestation. It was registered that
in animals with the test and reference medicines applied the hemorrhagic crusting began exfoliating on the 4" day of the
treatment, which was twice faster than in rats of the control group, and the skin fold thickness significantly decreased. On the 7"
and 10 days of the treatment the progressive improvement of the CD affected area was observed in these animals. On the
14" day all rats receiving the active treatment showed significant restoration of their appearance, and the ESR index de-
creased almost to the level observed in intact animals. At the same time the severity of leucocytosis also reduced. Therefore,
the results obtained indicate the marked anti-inflammatory activity of Dermabin medicine in rats with the experimental
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model of contact dermatitis.

Psoriasis is a chronic recur-
rent genetically determined
disease of multifactorial nature,
which is characterized by staging,
immune-dependent inflammation,
benign hyperproliferation of epi-
dermal cells with their abnormal
differentiation accompanied with
papulosquamous rash, as well as
the possible involvement of the
locomotor apparatus and visce-
ral organs to the pathological pro-
cess. The main peculiarities of this
dermatosis are the etiology of the
disease that has not been entire-
ly understood, complexity of pa-
thogenic mechanisms of develop-
ment, frequent recurrence with
short disease-free survivals, im-
pairment of the patient’s life, de-
crease of their professional acti-
vity and social integration, the fre-
quent development of complica-
ted forms, the increase in the num-
ber of cases of the patients’ long-

term incapacity for employment
and disability [10, 13].

The main cause of this auto-
immune disease is considered to
be disorders of the immune sys-
tem, which attacks the cells of the
own organism by mistake leading
to skin inflammation and exces-
sive cell proliferation [17]. The re-
sults of many studies prove the
leading role of T-lymphocytes and
macrophages in development of
autoimmune aggression upon skin
cells [11, 18]. In recent years much
data on the important role of che-
mokines in the processes of leu-
kocyte migration and distribution
in psoriasis have appeared. It has
been shown that populations of ef-
fector T-lymphocytes release CLA
and CCR4 chemokines [8, 21]. CCL20,
CCL27 and monokine induced by
y-interferon (MIG) participate in
involvement of T-cells to the pso-
riatic rash zone [14, 15, 21]. More-
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over, in psoriasis the release of an-
giogenic factors and pro-inflam-
matory cytokines intensifies, and
the level of anti-inflammatory cy-
tokines decreases [9, 22].

In spite of a great number of
the existing drugs and methods,
as well as introduction of the new
ones, the problem of improving
the treatment of patients with pso-
riasis and psoriatic arthritis is still
one of the most burning and topi-
cal in modern dermatology. The
treatment success criteria are the
time of the clinical effect onset, the
skin cleansing from rash, remis-
sion duration, improvement of qua-
lity of the patient’s life. Not least
important is the high level of sa-
fety, tolerability and comfort of ap-
plication [4, 19]. The most active
drugs of the anti-inflammatory the-
rapy are glucocorticoids posses-
sing the vasoconstrictive and mem-
brane-stabilizing action; they have
the suppressor effect on immune
factors, inhibit production of pro-
inflammatory cytokines and re-
duce cell proliferation in the af-
fected area [20].
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In case of the marked kerati-
nisation disorders the efficiency
of the therapy with topical ste-
roids is significantly increased if
combined with keratolytics - the
effective agents facilitating the drug
penetration directly to the affec-
ted area. Combined medicines of
corticosteroids with keratolytics,
in particular with salicylic acid,
provide more significant thera-
peutic action in case of psoriasis
than each drug individually. Sali-
cylic acid has the keratolytic ef-
fect at the stratum corneum level
of the epidermis, and a cortico-
steroid penetrates to deeper skin
layers and inhibits the synthesis
of pro-inflammatory cytokines and
reduces the vessel wall permeabi-
lity in the uppermost layer of the
dermis [16]. Dermabin ointment
(produced by “Pharmaceutical
Plant “Biofarma” LLC) contains
salicylic acid and betamethasone
dipropionate. Therefore, the aim
of the work was to study the spe-
cific pharmacological activity of
Dermabin medicine on the model
of contact dermatitis in rats com-
pared to Diprosalik.

Materials and Methods

The specific pharmacological
activity of Dermabin (“Pharma-
ceutical Plant “Biofarma” LLC,
Bila Tserkva, Ukraine, ointment in
tubes, 15 g; its 1 g contains beta-
methasone dipropionate, being
equivalent to 0.5 mg of betame-
thasone, and 30 mg of salicylic
acid) was assessed on the model
of contact dermatitis (CD). In or-
der to reproduce this pathology
rats were applied 2,4-dinitrochlo-
robenzene in the form of 5% etha-
nol-acetone solution on the skin
areas (9 cm?) previously clipped
twice a day for 4 days [2]. In 4 days
after the first application the af-
fected CD area was covered with
Dermabin or the reference medi-
cine Diprosalic (Schering-Plough
Labo N.B., Belgium, ointment in
tubes, 15 g; its 1 g contains beta-
methasone dipropionate, being
equivalent to 0.5 mg of betame-
thasone, and 30 mg of salicylic acid).

The medicines were applied dai-
ly once a day for 14 days. The se-
verity of psoriasis developed was
assessed daily based on change
of the skin covering indices: the
skin fold thickness and the seve-
rity of skin manifestation. The skin
manifestation severity was asses-
sed in points from 0 to 5 by the
skin testing scale [6]: 0 - no re-
action; 0.5 - appearance of local
foci of hyperemia; 1 - marked hy-
peremia; 2 - hyperemia and ede-
ma; 3 - abrupt rubefaction and ede-
ma; 4 - formation of erosions; 5 -
hemorrhagic crusting formation.

The experiments were carried
out on 40 male white non-pedi-
gree rats weighing 190-230 g.
All experimental animals were kept
in the vivarium in compliance with
sanitary standards on the required
diet [7]. All studies were perfor-
med in accordance with regula-
tions of the “European Convention
for the Protection of Vertebrate
Animals used for Experimental and
Other Scientific Purposes” [12].
After 10-days isolation period the
experimental rats were divided into
the following groups by the ran-
domization method: group 1 - the
intact control (n=10); group 2 -
animals with the experimental CD
where Vaseline (ointment in tubes,
30 g, produced by “Phytopharm”
PJSC, Ukraine) was applied on the
affected areas (n=10); group 3 -
animals with the experimental CD
+ Dermabin (n=10); group 4 - ani-
mals with the experimental CD +
Diprosalic (n=10).

The assessment of the mani-
festation severity in the CD area
and measurement of the skin fold
thickness were performed on the
1st, 4% 7% 10% and 14" day of the ex-
periment. The anti-inflammatory
activity of the test and reference
medicines was determined on the
14™ day of the experiment [1].

The peripheral blood indices
were determined before applica-
tion of the medicines and on the
14" day of the experiment. The ery-
throcyte sedimentation rate (ESR),
white blood count and the percen-
tage ratio of certain leukocyte sub-

populations in the peripheral blood
was determined using common me-
thods [3].

Statistical processing of the re-
sults was performed by STATISTI-
CA 6.0 application program package
(StatSoft, USA) using Student’s
t-test, Mann-Whitney U-test and
Wilcoxon signed-ranks test [5].
At p<0.05 the differences between
control and experiment were con-
sidered to be significant.

Results and Discussion

The results showed that after
4 days of 2,4-dinitrochlorobenze-
ne application the CD area was for-
med on the rats’ skin, it was cha-
racterized by vesicular skin rash,
excoriation and formation of a thick,
heavy and deep hemorrhagic cru-
sting. In the affected area and de-
pendent areas the edema and in-
flammatory cells developed, the
skin fold increased, its thickness
reached 5-6 mm, while in the in-
tact animals it was on the average
2.2 mm (p<0.05, Table 1). The skin
manifestation severity in three ex-
perimental groups was 4.8+0.13
points (p<0.05 compared to the
group of intact animals where it
was 0). This day was considered
to be the first day of the therapy,
when application of Vaseline, Der-
mabin and the reference medici-
ne Diprosalic was started direct-
ly on the CD area.

In the animals of group 2 (CD
+ Vaseline) improvements occur-
red on the 10" day of observation
and were evident by the decrease
of the skin damage severity on the
average up to 4.1 points (Table 1).
The skin fold thickness decreased
by 25% compared to the corre-
sponding index on the 1% day.
In that period in 30% of rats of
this group almost compete exfo-
liation of hemorrhagic crusting for-
med during dinitrochlorobenze-
ne application was observed, and
in the rest of animals only some
fragments remained. Complete ex-
foliation in all animals was over
by the 14™ day of observation,
however, in that period hypere-
mia and a slight increase of skin
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fold thickness was observed com-
pared to intact animals.

In the animals of groups 3 and
4 with application of the test and
reference medicine on the CD area
the hemorrhagic crusting began
exfoliating on the 4™ day of the
treatment, which was twice faster
than in rats of CD + Vaseline group.
In that period the skin fold thick-
ness decreased by 10.9% each in
CD + Dermabin group and CD +
Diprosalic group (p<0.05; Table 1).
On the 7™ and 10 days of the treat-
ment the progressive improvement
of the CD affected area was obser-
ved. In the groups of the test and
reference medicine the skin fold
thickness on the 7* day was 17.8
and 15.6% (p<0.05), and on the
10% day - 20.9 and 18.6% (p<0.05)
less compared to the correspon-
ding indices of animals of group 2
(Table 1). On the 14" day all rats
receiving active treatment showed
a significant restoration of their
appearance. In CD + Dermabin
group the skin fold thickness de-
creased by 27.8% (p<0.05), and
in CD + Diprosalic group by 22.2%
(p<0.05; Table 1). Therefore, both
medicines have the same effect on

Table 1

The effect of Dermabin and Diprosalic on the severity

of contact dermatitis (CD) in rats (M+m), n=40

Day of The group of The severity of skin The skin fold
the study animals manifestations, score thickness, mm
Intact 0 22+0.13
CD + Vaseline 48+0.134# 5.7 +0.15#
Day 1 |CD + Dermabin 4.8 +0.13# 5.6 £0.16#
CD + Diprosalic 48 +0.134# 55+0.17#
CD + Vaseline 4.7 +0.15 55+0.17
Day4 |CD + Dermabin 44+0.16 4.9+ 0.10%
CD + Diprosalic 43+0.15 49 +0.18*
CD + Vaseline 4.5+0.17 4.5+0.22
Day 7 |CD + Dermabin 3.9+0.18*% 3.7 +£0.15*
CD + Diprosalic 3.8 £0.20* 3.8+0.13*
CD + Vaseline 4.1£0.10 43+0.21
Day 10 |CD + Dermabin 3.0+0.15*% 3.4+0.16*
CD + Diprosalic 3.0+0.21* 3.5+0.17*
CD + Vaseline 29+0.18 36+0.16
Day 14 |CD + Dermabin 1.3 £0.15% 2.6 +0.16*
CD + Diprosalic 1.2 +£0.13% 2.8 £ 0.20*

Note. # — p<0.05 in relation to the intact control group; * — p<0.05 in relation

to CD + Vaseline group.

dicines confirm this: Dermabin -

55.2% and Diprosalic - 58.6%.
During the experiment the chan-

ges of the peripheral blood indi-

the abovementioned parameters
of the experimental CD in rats.
Comparative values of the anti-
inflammatory activity of both me-

Table 2

Indices of the peripheral blood of rats with the experimental contact dermatitis (CD)
after dermal application of Dermabin and Diprosalic for 14 days (M+m), n=40

The group of animals

index Intact CD + Vaseline CD + Dermabin CD + Diprosalic
Day 1
ESR, mm/h 2.3+0.30 5.3 £ 0.50# 53+0.30 54+043
Leucocytes, x10%I 7.29+0.49 11.29+0.81# 11.5+0.66 11.32 +£0.96
Segmented neutrophils, % 21.2+0.89 32.3 + 1.26# 32,6+ 1.51 33.2+1.43
Banded neutrophils, % 1.5+0.17 3.7 +£0.30# 3.3+0.37 3.5+0.34
Eosinophils, % 2.0+0.33 3.1+0.234 29+0.35 3.0+0.26
Lymphocytes, % 72.2+0.93 574+ 131# 57.8+1.49 56.7 £ 1.46
Monocytes, % 3.1+0.31 3.5+0.22 34+0.16 3.6+0.16
Day 14
ESR, mm/h 2.1+0.23 4.1 £0.284# 3.0+ 0.26* 3.1+0.31*
Leucocytes, x10%/I 7.29+0.43 9.50 + 0.494# 7.99 + 0.45* 7.88 + 0.49*
Segmented neutrophils, % 223+ 1.16 30.3 + 0.88# 27.0 + 0.97* 27.5 + 0.95*%
Banded neutrophils, % 1.7+0.15 2.4 +0.16# 2.0+0.21 1.9+0.23
Eosinophils, % 2.1+0.23 2.5+0.27 2.3+0.21 24+0.16
Lymphocytes, % 70.7+£1.13 61.4 = 0.99# 65.1 £ 1.13* 649+ 1.11%
Monocytes, % 3.2+0.20 3.6+0.31 3.3+0.30 34+043

Note. # - p<0.05 in relation to the intact control group; * — p<0.05 in relation to CD+Vaseline group.
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ces in all animal groups were also
studied (Table 2). Before the treat-
ment all animals with the simu-
lated CD showed a typical reac-
tion on inflammation, namely the
double increase of ESR, leucocy-
tosis, the increase of the neutro-
phil percentage with a slight, but
significant shift to the left.

The statistically probable in-
crease in the eosinophil count was
also registered. The lymphocyte
count in animals of the experi-
mental groups was significantly
less than in intact animals.

The study of ESR and the pe-
ripheral blood cell composition
conducted on the 14™ day of the
treatment showed a significant im-
provement in the group of rats
with application of Dermabin or

Diprosalic medicines on the CD af-
fected area (Table 2). The ESR in-
dex in rats of this group decrea-
sed almost to the level observed
in intact animals. At the same time
the severity of leucocytosis also
reduced. The percentage of the
main leucocyte subpopulations re-
duced almost to the level of intact
rats. Both medicines (Dermabin
and Diprosalic) had almost the same
effect on the peripheral blood in-
dices of rats with the experimen-
tal CD. Concerning the indices in
CD + Vaseline group there were
significant differences from the in-
dices of intact animals: the high
ESR and leucocytosis were obser-
ved. The percentage of segment-
ed and banded neutrophils was
much higher, and that of lym-
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JOCIIMKEHHA CMEIU®IYHOT ®APMAKOJIOTTYHOI AKTUBHOCTI ITPENAPATY «IEPMABIH» HA MOJIEJII
EKCIIEPUMEHTA/IbHOT'O KOHTAKTHOI'O JIEPMATHUTY Y I1YPIB

B./L.Kap6oscbvkuii, LA.lllesuyk, 0.B.Kypkina, T.€.Makoscvka*
TOB «®PapmayeemuyHuii 3ae0d “biogpapma’», l'ono0eHuil gilicbkosuii MeduuHuil 2ocnimaav*
Karouosi cnoea: ncopias; konmakmuuii depmamum; depmabiH; bemamemasoHy dunponioHam; caniyu1068a Kucaoma

He3seaoicarovu Ha 3HAYHY Ki1bKICMb 8dice ICHYIO4UX Md Nosi8y HOBUX AIKAPCbKUX 3aco6ie ma memodie mepanii, npobaema
800CKOHA/1EHHS AIKYB8AHHS X80PUX HA Ncopiaz ma ncopiamuyHulli apmpum 3a1uulaemscsl 00HI€ 3 Hallzocmpiwux ma
HatlakmyaabHiWuX y cyvacHiil depmamo.oeii. Halibinbw akmugHumMu 3acobamu npomusana/abHoi mepanii npu yux 3a-
XB0PI0BAHHSIX € 2/IIOKOKOPMUKOCMEPOoioHi 20pMOHU 8 KOMOIHAYIT 3 kKepamoaimu4HUMU 3acobamu — eheKmuU8HUMU A2eH-
mamu, SIKi nose2uyloms npoHUKHICMb /iKie 6e3nocepedHbo y so2HUWe ypadiceHHs. Memotro po6omu 6y/n0 docaidxiceHHs
cneyugiyHoi papmakosoziuHoi akmueHocmi npenapamy «/lepmabiH» y nopieHsiHHI 3 hpenapamom «/lunpocaaik» Ha
Mo0e/li KOHMAKMHo2o depmamumy y wypis. /] gidmeopenHs yiei namoozii wyypam npomsizom 4-x oHie deiui Ha 006y
pobusau anaikayii 2,4-0uHimpoxaopobeHsony y suaaadi 5% emaxosn-ayemoHogoz2o posuuHy. Yepes 4 dobu nicas nepuioi
anjikayii Ha ozHUWA ypaxceHb HAHocUAU npenapam «/Jepmabin» abo pedpepenmHuil npenapam «/Junpocasik» npo-
msizom 14 dnis. Tasckicmob po3suHeHo20 depmamumy OYiHI08AAU WOOHS 3 3MIHAMU NOKA3HUKIE WKIPHO20 NOKpuU8y:
8e/IUMUHOI0 WKIPHOI ckaadku I maxckicmio wkipHux nposieie. [lokasaHo, Wo y meapuH, SKUM Ha 802HUWE YPAX#CEHHS Ha-
Hocu/au daHi npenapamu, 8xce Ha 4-my do6y /NiKye8aHHs Noyaia 8i00KpemMaAI08aMucy ceMopaziuHa Kipka edeiui weudue,
HIJIC Y Wypie KOHMPOABLHOI 2pynu, @ makoic cnocmepieanocs 8ipocioHe 3MeHwWeHHss Mo8WUHU WKIipHOi ckaadku. Ha 7-my
ma 10-my do6y mepanii'y yux meapuH 8id3Ha4eHo nocmynoge noAinuweHHs CMaHy 802HUWA KOHMAKMHo20 depmamumy.
Ha 14-my 0do6y y ecix wypis, iki ompumyeaiu akmugHe AiKy8aHHs, Cnocmepi2anocsi 3Ha4He 8i0H08.1€HHsI 308HIUHBO20
su2a0y, a sHavenHs LIOE 3nususnocs matixce 0o pigHs, sKull cnocmepieascsi 8 iHmakmHux meapuH. OOHO4ACHO 3MeH-
wunacs I eupaxcerHicms selikoyumo3sy. Takum YUHOM, OMPUMAHi HAMU pe3yabmamu ceiduamb Npo 8UPax3ceHy npomu-
3anasbHy akmusHicms npenapamy «/lepmabin» y wypis 3 ekcnepumMeHmaabHo0 Mo0ea10 KOHMAKMHo20 depmamumy.

HUCCJIEAOBAHME CIELIU®UYECKON ®APMAKOJIOTMYECKOM AKTUBHOCTH ITPEINAPATA «JIEPMABHMH» HA MOJIE/IN
IKCINEPUMEHTA/IbHOT'O KOHTAKTHOI'O JEPMATHTA Y KPbIC

B./1.Kap6osckuil, H.A.lllesuyk, 0.B.KypkuHna, T.E.Makosckas*
000 «Papmayesmuueckuli 3a800 “Buoghapma”», [1aeHbIll 80eHHbIUI MedUYUHCKUll 2ocnumans*
Katrouesvle cao8a: ncopuas; KOHMakmuolli depmamum; depmabuH; 6emamemasoHa ounponuoHam; caauyua08as Kucioma

Hecmomps Ha 3HauumeibHoe KOAU4eCmeo yce Cyuwecmayrouux U nosie/eHue Hogblx cpedcmes U Memodos mepanuu, npo-
6./1eMa co8epueHcme808aHUsl Jie4eHUsl 60/IbHBIX NCOPUA30M U NCOPUAMUHECKUM apmpumoM ocmaemcsi 00HOU U3 cambix
0CMPBIX U aKMYa/1bHbIX 8 COBPeMeHHOU depmamoozuu. Hauboiee akmugHbiMU cpedcmeamu Npomuso8ocnaaumeasbHol
mepanuu npu 3mux 3a60.1€8aAHUSIX A6AI0MCS 2110KOKOPMUKOCMEPOUOHble 20PMOHbI 8 COYeMAHUU € Kepamoaumu4eckumu
cpedcmeamu - 3 hekmusHbIMU A2eHMAMU, KOMOpble 06./1e24arm NPOHUYAEMOCMb J1eKapCma HenocpedCcmeeHHO 8 04az No-
pasicenust. Llesnvto Hawetl pabomul 6110 uccaedoganue cneyuguyeckoll papmakoso2uveckoll akmusHocmu npenapama
«/lepmabun» 8 cpasHeHuu c npenapamom «/lunpocanuk» Ha Modeau KOHMAKMHO20 depMmamuma y Kpblc. /15 eocnpous-
sedeHus1 smoll namo.102uu Kpblcam 8 meveHue 4-x dHell dsaxcdsl 8 cymku deaaau annaukayuu 2,4 ouHUmMpoxa0p6eH3o-
/1a 8 gude 5% smaHo1-ayemoHo8020 pacmeopa. Yepes 4 0Hs nocse nepgoll annaukKayuu Ha o4dau NOpaXceHull HaHoCu-
Ju hpenapam «/lepmabut» uau pegpepenmuliii npenapam «Junpocaauk» e meuernue 14 dwetl. Tsaxcecmsb pazeusuie2ocsi
depmamuma oyeHu8a U excedHe8HO NO U3MEHEHUM noKazameJiell KOXH020 NOKPOB8A: 8e/AUHUHE KOHCHOU CKAAdKU U
msicecmu KOXCHbIX nposieaeHull. [Ioka3zaHo, Ymo y #usomHblx, KOMOPbIM HA 04A2 NOPANHCEHUS HAHOCUAU Uccaedyemblil
u pedhepeHmHbIil npenapameol, yiice Ha 4-e CymKu Jie4eHusl Ha4aad 0mmop2amuCsi 2eMOppazuyeckas Kopka e0soe bbicmpee,
yeM y KpblC KOHMPOAbHOU 2pynnbl, a makice Ha61100a10Cb 00CMO8epHOe yMeHbUEHUE MOAWUHbI KOHCHOU CKAAOKU.
Ha 7-e u 10-e cymku mepanuu y 3mux H#U80MHbIX OMMeYeHO NOCmeneHHoe yayvuleHue COCMOsIHUS 04a2a KOHMAaKmMHO20
depmamuma. Ha 14-e cymku y 8cex Kpblc, N01y4aswux akmugHoe JeyeHue, Hab.1:00a10Ck 3Ha4Ume1bHoe 80CCMAaHo8/1e-
Hue 8HewHezo0 suda, a 3HaveHue CO3 cHU3UI0CL noumu 0o yposHs, KOmopblll HA61H0AICA 8 UHMAKMHBIX HCUBOMHBIX.
OdHo8peMeHHO yMEHbUWUAACH U 8bIPAXCEHHOCMY Aelikoyumo3d. TakuM 06pa3oM, noyHeHHble HaMuU pe3yabmamel c8u-
demesibcmayiom 0 8blpadiceHHOU NPOMUB08OCNAAUMENbHOU aKmusHoCMuU npenapama «/lepmMabuH» y Kpbic ¢ akcnepu-
MeHMa/AbHOU Modebl0 KOHMAKMH020 depmamuma.
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