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EFFICIENCY OF THE NEW OINTMENT “ALLERGOLIK” ON
THE EXPERIMENTAL MODEL OF TURPENTINE-INDUSED

DERMATITIS IN RATS

For topical medication of the inflammatory skin diseases are promising herbal medicinal products. The anti-
inflammatory effect of the ointment “Allergolik’, which contained the dry extract of licorice rhizome and the reference
drug (2 % ointment “Fladeks” was studied on the model of turpentine-induced dermatitis in rats. Effectiveness of the
ointment “Allergolik” was evaluated by the total number of leukocytes and leukocyte composition in the peripheral
blood, the skinfold thickness and the state of the skin. Based on our studies it was shown that the ointment “Allergolik”
had pronounced anti-inflammatory effect and was more active drug compared with reference drug “Fladeks’.
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INTRODUCTION

The unifying symptom of the most common skin di-
seases, such as allergic dermatitis, is an inflammation of
the skin. Eradication of inflammation, which means inhi-
bition of the synthesis of pro-inflammatory factors (cyto-
kines, prostaglandins, and histamine), elimination of en-
dothelial dysfunction, reduction of the immune-cells hy-
peractivation is one of the key objectives of the treatment
of inflammatory skin diseases, to ensure the stability of
the therapeutic effect [13].

Topical medication of the inflammatory skin diseases
includes a wide arsenal of various means: topical corti-
costeroids, selective inhibitors of calcineurin, topical anti-
histamines, emollients, keratoplastic and keratolytic agents,
remedies for epithelization, traditional anti-inflammatory
drugs [9]. Topical herbal medicinal products differs po-
sitively from previously medicinal agents because they
have complex pharmaceutical effect, can be used for long-
term treatment without significant side effects, have re-
latively low cost and easier manufacture.

Licorice (Glycyrrhiza glabra/uralensis) [6] is a known
crude drug. The rhizome of licorice contains glycyrrhi-
zin, a triterpenic saponin, flavonoids, sterols, asparagine,
glycyrrhetinic acid, coumarins (umbelliferone and her-
niaryn), ascorbic acid and other compounds [2]. A wide
range of biological activity of drugs on the basis of lico-
rice rhizome is reflected in the constant growth of pa-
tents on its application [3].

The aim of this study was investigated the anti-in-
flammatory activity of the ointment “Allergolik”, which
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contains the dry extract of licorice rhizome, on the ex-
perimental model of turpentine-indused dermatitis in rats.

MATERIALS AND METHODS

As a reference drug was used the ointment codena-
med “Allergolik” was developed at the Department of Drug
Technology under the guidance of Professor Yarnykh T. G.
As a reference drug was used ointment “Fladeks” - 2 %.
It is an ointment for external use (LLC “Pharmaceutical
company “Zdorovie””, Kharkov, Ukraine), which has an-
ti-inflammatory, anti-pruritic, analgesic topical effects,
exhibits anti-allergic and desensitizing properties and
stimulates repair processes in skin.

In the experiment was used 24 white nonlinear rats
260-300 g weight. Experimental animals were divided
into 4 groups (6 animals in each group): I group is intact
control, I group is positive control - untreated animals
with turpentine dermatitis, Il group is experimental ani-
mals with turpentine dermatitis wich were treated with
the ointment “Allergolik”, IV group is reference group -
animals with turpentine dermatitis were treated with re-
ference drug - ointment “Fladeks”.

For modeling pathology, turpentine was applied on the
depilated area of the animals’ skin daily for 10 days [10].
Skin treatment was began immediately after the patho-
logy modeling for the next five days. Effectiveness of the
ointment “Allergolik” was evaluated by the total number of
white blood cells in the peripheral blood (total leukocytes)
and leukocyte composition [4], the skinfold thickness,
which was measured using caliper in mm, and the state
of the skin. The degree of inflammatory manifestations in
the skin was evaluated in points: 0 points is lack of the re-
sponse; 1 point is poorly marked erythema with scalling;
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Table 1

THE INTENSITY OF THE INFLAMMATORY SKIN LESIONS ON THE EXPERIMENTAL MODEL
OF TURPENTINE-INDUSED DERMATITIS IN RATS, POINTS (X+ S, n = 6)

Observation term

Dermatitis without
treatment (group II)

Dermatitis + ointment
“Allergolik” (group III)

Dermatitis + ointment
“Fladeks” (group 1V)

10-th day of the experiment
(modeling of dermatitis was finished)

2.83+£0.17

2,67 £0.21

2.67 £0.21

15-th day of the experiment
(5-th day of the skin treatment)

2.00£0.01*

0.6740.21% /%

1.33£0.21%/%*

Note: n - the number of animals in each group; * - differences between 10-th day and 15-th day of the experiment, p < 0.05;
** _ diffrences from group II, p < 0.05; *** - differences between groups Il and IV, p < 0.05.

2 points is moderate erythema with scalling, petechial
hemorrhages; 3 points is severe erythema, skin ulcers.

All parameters were determined: before the experi-
ment (baseline), on the 10-th day of turpentine applying
(the last day of disease modeling); on the last day of the
local treatment (5-th day of the skin treatment or 15-th
day of the experiment).

This study was carried out in strict accordance with
general ethical principles of animal experiments, appro-
ved by the First National Congress on Bioethics (Kiev, 2001)
and agreed with the statements of the “European Con-
vention for the Protection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes” (Strasbourg,
1985) [8, 12]. Laboratory animals were kept under vi-
varium conditions and used in the research according to
the recommendations [15].

Experimental data were statistically processed by
means of Statistica 6.0 software (Stat Soft Inc.). Statisti-
cal data processing was carried out using the software
package Statistica for Windows 6.0. The results were
considered valid when p < 0.05 [7].

RESULTS AND DISCUSSION

The results concerning to anti-inflammatory activity
of ointment with dry extract of licorice root on the expe-
rimental model of turpentine-induced dermatitis are shown
in Tab. 1-3.

Clinical manifestations of turpentine dermatitis were
reached a peak of intensity on the 10-th day of the expe-
riment. Inflammation of the skin was characterized by
tissue edema, severe erythema, petechial hemorrhages

and hemorrhagic crusts with skin ulcers, which was eva-
luated in 2.67-2.83 point in the groups II, III, IV (Tab. 1).
Skinfold thickness was increased in 2.2-2.5 times (p < 0.05)
compared with the baseline data (Tab. 2).

Local manifestations of turpentine dermatitis were
accompanied by increased reactivity, which was appea-
red in significant increase of total leukocytes number (in
3 times), banded (in 2.1 times) and segmented (in 1.3-1.8 ti-
mes) neutrophils, eosinophils, basophils and monocytes
against decrease the number of lymphocytes (in 1.1-1.3 ti-
mes) in groups I, I1], IV relatively to intact control (group I)
and baseline data (Tab. 3). There was a deterioration in
general health of the animals: violation of motor activity
and loss of appetite.

After the treatment with the ointment, which con-
tained the dry extract of licorice rhizome (on the 5th day
of the skin treatment or 15-th day of the experiment). It
was shown a significant decrease of skinfold thickness
(in 1, 4 times) and reduced of inflammatory manifesta-
tions in the skin (in 3 times) compared with untreated ani-
mals with turpentine dermatitis (Tab. 1, 2). In the group
of animals were treated with reference drug “Fladeks”,
reliable reduction of the skinfold thickness in 1.3 times
and decrease of inflammatory manifestations in the skin
in 1.5 times only were observed compared with positive
control group (Tab. 1, 2). Such wise ointment, which con-
tained the dry extract of licorice rhizome, suppressed
inflammatory processes in the skin much more signifi-
cantly compared with reference drug “Fladeks”.

On the background of the treatment with the oint-
ment, which containes the dry extract of licorice rhizome

Table 2

THE SKINFOLD THICKNESS ON THE EXPERIMENTAL MODEL OF TURPENTINE-INDUSED
DERMATITIS IN RATS, MM (X +S_, n = 6)

Observation term Intact animals | Dermatitis without | Dermatitis + ointment | Dermatitis + ointment
(group 1) treatment (group II) | “Allergolik” (group III) | “Fladeks” (group IV)
Baseline 0.90 £ 0.05 1.00 + 0.06 0.97 £0.05 1.02 +0.06
10-th day of the experiment R - N
(modeling of dermatitis was finished) 0.95+0.06 2.50+0.11*%/ 2.23+0.06*/ 2.27+0.07*%/
15-th day of the experiment 0.97 +0.03 145 £ 0.06% /*+ 1.07 £ 0.03** 113 £ 0.04*
(5-th day of the skin treatment)

Note: n - the number of animals in each group; * - differences from group I, p < 0.05; ** - differences from group II, p < 0.05;
*** — differences between groups Il and IV, p < 0.05; **** - differences from baseline data, p < 0.05.

[17]
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Table 3

INDEXES OF PERIPHERAL BLOOD ON THE EXPERIMENTAL MODEL OF TURPENTINE-
INDUCED DERMATITIS IN RATS (X+ S, n = 6)

Observation | Intact animals Dermatitis without Dermatitis + ointment . Dermaﬂtitis - ”
Indexes term (group 1) treatment (group II) | “Allergolik” (group III) ointment “Fladeks
(group V)
Baseline 5.80 +0.13 5.97 £ 0.08 5.85+0.10 5.95+0.11
Igga/lLle“k‘)Cytes' 10-thday | 5.87+0.06 18.00 + 0.67* /*++* 18.50 + 0.43% /Fxxx 18.33 £ (.33%/kx%x
15-thday | 5.91+0.08 16.47 £ 0.41% /%% | 7.75 £ 0.19% /#% riox roin [ 8 6() 4 0, 1% /% joix
Baseline 3.50 +0.43 333:021 3.00+031 3.67+021
Banded 10-thday | 4.00+0.26 7.00 + 0.37%/**xx 6.33 + 0.42%/***x 7.33 + 0.49% /rrxx
neutrophils, %
15-thday | 3.17+0.31 5.50 + 0.34%/%kk 4.50 +(0.22% ) [xrex 4.83 +0.31% )+
Baseline | 15.00+0.37 15.00 + 0.52 15.67 + 0.33 15.33 + 0.42
iiiﬁirﬁ?s, % 10-thday | 15.17+031 | 2633 +0.88%/%%* | 21.17 £ 0.60%/* /¥ | 19,50 + 0.76*/**/*x+
15-thday | 15.67+0.21 | 20.67 +0.61%/*** 17.50+ 0.96** 17.83+1.19
Baseline 1.00 £ 0.37 1.17 £ 0.48 117+ 031 1.00 £ 0.37
Eosinophils, % 10-thday | 1.17+0.40 2.67 + 0.33% 2.00 +0.37 2.00 + 0.26%%
15-thday | 1.33+0.49 217 +031 1.50 £ 0.22 1334033
Baseline 1.00 £ 0.26 0.83 +0.31 0.50 +0.22 0.83 +0.31
Basophils, % 10-thday | 0.67 +0.21 1.50 + 0.34 1.00 £ 0.37 133+0.21
15-thday | 1.00+0.26 1.33+0.21 0.83+0.31 117 £0.17
Baseline 2.50 £ 0.43 3.17+0.48 2334033 2.17 £ 0.54
Monocytes, % 10-thday | 217031 4.67 +0.21% <+ 3.00 £ 0.37** 2.50 +0.22**
15-thday | 3.17+0.48 3.00 037 2.67+0.33 2.33+0.29
Baseline | 77.00+0.63 76.50 +0.62 77.17 +0.48 77.00 +0.73
Lymphocytes, % 10-thday | 76.83+0.60 | 58.00+0.82%/%*% | 66,50+ 0.92%/* k% | 67.33 £ (0.42%** [oskk
15-thday | 75.67+0.88 | 67.33%0.71%/=* 73.00 £ 0.97%% /555 [ 72,50 & 0.99%*k rer

Note: n - the number of animals in each group; 10-th day - 10-th day of the experiment (modeling of dermatitis was finished); 15-th day - 15-th
day of the experiment (5-th day of the skin treatment); * - differences from group I, p < 0.05; ** - differences from group II, p < 0.05; *** -

differences between groups Il and IV, p < 0.05; **** - differences from baseline data, p < 0.05.

(on the 5-th day of the skin treatment). Systemic mani-
festations of inflammation was decreased, which appea-
red in significant reduce of total leukocytes number (2,
1 times), banded (in 1.2 times) and segmented (in 1.1 ti-
mes) neutrophils was increase the number of lympho-
cytes (in 1.1 times) compared with untreated animals
(groups II). The changes were described above charac-
terized the anti-inflammatory properties of investigated
ointment (Tab. 3). In the group of animals were treated
with reference drug “Fladeks”, reliable reduction of to-
tal leukocytes number in 1.9 times were observed com-
pared with positive control group; number of banded and
segmented neutrophils was not different significantly from
the untreated animals with turpentine dermatitis (Tab. 3).
It should be noted that efficiency to reduce the total leu-
kocytes number of the investigated ointment with the dry
extract of licorice rhizome was reliably higher than the
reference drug “Fladeks”.

Based on the results of the study it can be assumed
that anti-inflammatory effect of the ointment “Allergolik”
probably caused by active ingredients of the dry extract
of licorice rhizome. The licorice’s rhizome contains sapo-
nin glycyrrhizin (up to 23 %) is a mixture of potassium
and calcium salts glycyrrhizic acid. According to the lite-
rature, glycyrrhizic acid slows the release of kinins and

synthesis of proinflammatory cytokines (in particular
prostaglandins) [5], inhibits the release of leukotriene
B4 in the inflammatory focus [11], reduces the capillary
permeability [14]. The licorice’s rhizome contains also 27
flavonoids with a strong anti-inflammatory activity, which
is realized by inhibition of inflammatory mediators in tis-
sues - cytokines and arachidonic acid’s metabolites [1].
Thus, based on our preclinical studies on the model
of turpentine-indused dermatitis in rats, it was shown
that the ointment “Allergolik” with the dry extract of lico-
rice rhizome had a pronounced anti-inflammatory effect,
which is probably due to its ability to influence on reduc-
tion of capillary permeability, and olso on the cyclooxy-
genase and lipoxygenase pathways of arachidonic acid.

CONCLUSIONS

1. It was shown that the ointment “Allergolik” on the
model of turpentine-indused dermatitis in rats had
pronounced anti-inflammatory effect.

2. Inthe experiment, studied the effect of ointment excee-
ded the effect of comparison - the ointment “Fladeks”.

3. The obtained results indicate a prospects the avail-
ability of ointment “Allergolik” further study for the
purpose of its use in the treatment of inflammatory
skin processes.
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JI. H. MasiomrtaH, Ecam 3yprani A. 3erxaani, JI. A. lllakina

E®EKTUBHICTh HOBOI MA3I «AJIEPTOJ/IIK» HA EKCIIEPUMEHTAJIbHIA MOJEJII CKAUIIUIAPHOTO

JEPMATUTY ¥y LI1YPIB
Y 30BHIIIHbOMY JIIKYBaHHI 3aNajlbHUX 3aXBOPIOBaHb LIKipY NepcneKTUBHUMU € JIiKapchbKi 3acobu
POCTIMHHOT0 OX0AKeHHs1. [[poTU3ananbHy Ait0 Ma3i «AjieproJiik», ika MiCTUTb CYXUH eKCTPAKT KO-
peHsl COJIOJKY, i MpenapaTy nopiBHAHHS (2 % Ma3b «Dyiafekc») BUBYAIU HAa MOJiesli CKUITUapHOT0
JepMaTuTy B ypiB. EGekTHUBHICTh Ma3i «AsieproJiik» oljiHIOBa/IM 3a 3arajibHOI0 KiJIbKICTIO Jei-
KOLIUTIB, IeHKOLUTapHUM CKJIaZ0M nepudepryHoi KPOoBi, TOBIMHOIO WIKIPHOI CKJIaJKU Ta CTAHOM
wkipu. Ha ocHOBI mpoBeieHOTO AOCTi>KEeHHS 6yJ10 MOKA3aHo, 1110 Ma3b «AJIeproyik» YUHUTb BUpa-
»KeHUH MpoTU3anajbHUM ePeKT i € Gi/bIl aKTUBHUM IPeNapaToM MOPiBHIHO 3 Ma33io «DjiajieKcy.
Ki110490Bi c/10Ba: eKCTPaKT KOpeHs COJIOJKY; TPOTH3alalbHa aKTUBHICTb; CKUIIMJAPHUN lepMaTUT

YAK 616.5-002.2:615.262:615.454.122

JI. H. ManowraHs, 3cam 3ypranu A. 3erxaany, JI. A. lllakuna

3®PEKTUBHOCTb HOBOM MA3H «A/IJIEPTOJIMK» HA 3KCIIEPUMEHTAJIbHOM MOJE/IN

CKHUITUJAAPHOI'O JEPMATUTA Y KPbIC
JlJ1s1 MeCTHOTO JiedyeHHs BOCHAIUTEIbHBIX 3a00/IeBaHUN KOXKHU IePCIEeKTUBHBIMU SBJISIOTCS JIEKap-
CTBEHHbIE CPeJiCTBA PAaCTUTEJBHOr0 NpoucxoxeHusd. [I[poTuBoBocnanuTe/bHOE JeCTBUE MAa3u
«AJIIeproIMK», KOTOpast COAEPXKUT CYXOH 3KCTPAKT KOPHS COJIOAKH, U MpenapaTa cpaBHeHUd (2 %
Masb «Pjajiekc») U3yvyaau Ha MOJEeJNH CKUIK/ApPHOro epMaTUTa ¥ KpbIC. IPPEKTUBHOCTD Ma3u
«AJLJIEPTOJIMK» OLLleHUBAJIU 110 0611eMy KOJIMYeCTBY JIeMKOLUTOB, JIeHKOLIUTAPHOMY COCTaBy HepH-
depryecKoil KpOBH, TOJIIMHE KOXKHOM CKJIQJIKH U COCTOSTHUIO KOXH. Ha OCHOBaHUM HAIMX HCCIIe-
JIOBaHUH ObIJIO IOKA3aHO, YTO Ma3b «AJIJIEproUK» 06/1aiaeT BblpaXKeHHbIM MPOTUBOBOCIAINUTEb-
HbIM 3pPeKTOM U sIBJIsIeTCs 6osiee aKTUBHBIM IIpenapaToM 10 CPAaBHEHUIO € Ma3blo «DiasieKc».
Kiro4yeBble €/10Ba: 3KCTPAKT KOPHSA COJIOAKH; IPOTUBOBOCNA/IUTE/IbHASA aKTUBHOCTD; CKUNIUAP-
HbI{ IepMaTHUT
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