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THE STUDY OF THE IMPACT OF HERBAL MEDICINAL PRODUCTS
IN SOFT DOSAGE FORMS ON THE BURN WOUND PROGRESSION
IN THE EXPERIMENT

The treatment of burns with topical preparations, namely ointments, which consist of herbal ingredients, becomes
relevant among the population due to the fact that this dosage form is the most convenient to apply as self-medication;
and biologically active substances that are part of these medicines are less toxic, and at the same time, they are not less
effective than synthetic drugs against burn damages.

Aim. To study the wound-healing effect of drugs containing biologically active herbal ingredients using the model of
burn wound.

Materials and methods. The study was conducted on 24 white female rats weighing 200-240 g. The experimental ani-
mals were divided into 4 groups: Group 1 - pathology (n = 6); Group 2 - animals treated with Wundahyl ointment (n = 6);
Group 3 - animals treated with Spasatel Forte ointment (n = 6); Group 4 - animals treated with 2 % thiotriazoline
ointment (n = 6).

Results. When treating the burn wounds with Wundahyl ointment and 2 % thiotriazoline ointment the wound-healing
progression was better. The burn wound area for the following two weeks of observation (Days 14-21) decreased faster
compared to the application of Spasatel Forte ointment and much faster in compared to the group of pathology. On Day
28, the burn wound was epithelized completely.

Conclusions. According to the results of the experiment, the effect of Wundahyl ointment was the most pronounced in
relation to all the soft dosage forms under study.
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T. L. Epmosenko, H. I. Pyada, O. L. laymina
Xapkiscbkutl HayioHa1bHUT MeduyHUll yHigepcumem

JocnigxeHHs BILIUBY ¢diTonpenapaTiB y M'AKHX JliKapcbKHX ¢opMax Ha nmepe6ir onikoBoi paHu
B eKCIIepUMEHTI

AKTyasnbHICTBb JIKyBaHHA OMiKiB 3aco6aMu /11 MicIleBOro BUKOPUCTAHHS cepeJ] HaceJleHHs], TOOTO Ma3sMH, 1[0 Ma-
I0Tb Y CBOEMY CKJIa/li POCJIMHHI KOMIIOHEHTH, HabyBa€ eBHOT0 3HAYeHHs TOMY, 1110 1ifl Jlikapcbka ¢popMa € Hal6ibII
3PYYHOIO JI/I1 CAMOCTIHOT0 BUKOPUCTAHHS, a 610J10TI4YHO aKTUBHI peYOBHHY, 1110 BXOJATD /10 CKJIay LIMX Ipenaparis,
€ MEHLI TOKCHYHUMH, ajie He MeHII ePpeKTUBHUMH, HiXK CHHTETHYHI IPOTHUOMIKOBI 3aCO6H.

MeTa gocaifkeHHs. BuBueHHs JIiKyBasibHOTO epeKTy npenapariB, 1[0 MiCTATb 610JI0TiYHO aKTUBHI POCIUHHI KOM-
IIOHEHTH Ha MO/ieJIi OIiKOBOI paHHu.

Marepiaau Ta MmeToau. [loc/i>)KeHHS TPOBeJieHO Ha 24 6iux wypax-caMmuuax Macoto 200-240 r. EkcnepuMeHTa bHi
TBapUHU Oy/M posnozineni Ha 4 rpynu: 1 rpyna - natoJioris (n = 6); 2 rpyna — TBApUHH, AKUX JiKyBaJu Ma331o ByH-
Jexin (n = 6); 3 rpyna - TBapyHH, AKUX JiKyBaau Ma33io CnacaTtesb popTe (n = 6); 4 rpymna - TBapUHH, AKUX JIKyBaJIn
Ma331o TioTpuasosiny 2 % (n = 6).

PesysabTaTu. [Ipn sikyBaHHI onikoBUX paH Ma33io ByHzaexin Ta Massio TioTpuasosiny 2 % nepe6bir paHoBoro npo-
Lecy BiibyBaBcs Kpaile. [1o111a onikoBoi paHU BOPO/L0BK HACTYIHUX JBOX THXKHIB criocTepexxeHHs (14-y-21-y 1o6y)
3MeHIyBaJacd MWBHUALIE, HDK NP 3acTocyBaHHI Ma3i CniacaTesib-popTe i 3HaYHO MIBUAIIE B NOPiBHAHHI 3 IPyIOI0
naroJorii. Ha 28 106y onikoBa paHa 6yJ/1a MOBHicTIO emiTes1i3oBaHa.

BuCHOBKU. 3a pe3y/ibTaTaMU eKCIIEPUMEHTY Jis Ma3i ByH/iexis 6ysa Hal611b11 BUpaXKeHO!0 10 BiIHOLIEHHIO J10 BCiX
M’SIKHX JIIKapCbKUX GOPM, 1110 BUBYAJIHCh.

Katouvosi caoea: ditonpenapaTy; M'sika ikapcbka ¢opMa; omikoBa paHa; 3ar0€EHHS

T. H. EpmoaeHnko, H. I'. Pydas, E. H. [laymuHa
Xapvkosckull HAYUOHAIbHbIU MeQUYUHCKUL yHUBepcumem

HccnepoBanue BIUAHUA (l)HTOHpeHapaTOB B MATKHUX JIEKAPCTBE€HHbIX <l)0pmax Ha TEYECHHE
0)KOTrOBOM PaHbI B 3KCIIEPUMEHTE

AKTya/NbHOCTB JIEY€HUsI 0’)KOTOB CpeJi1 HaceJleHUs CPeICTBAMU JIJIs MECTHOTO IPUMEHEeHHUs], a UMEHHO Ma3sIMH,
MMEWIMMU B CBOEM COCTaBe pacTUTE/bHble KOMIIOHEHTHI, IPUOGpEeTaeT onpe/ie/ieHHOe 3HaYeHue. [JaHHas Jiekap-
cTBeHHast GpopMa siBJsieTCsl Haubosiee YA0OHOM JJIs CAMOCTOSITE/IbLHOTO UCII0/Ib30BaHUs], 2 GUO0JIOTHYECKH aKTUBHbIE
BellleCTBa, BXO/SAIINE B COCTAB 3TUX IPENapaToB, MeHee TOKCUYHBI U He MeHee 3QpPEeKTUBHBI, YeM CUHTETUYECKHE
MPOTHUBOOXKOTOBbIE CPE/ICTBA.

I.lem, HUCCIeJ0BAHUA. I/I3y'{eHne PAaHO3aKUBJIAOIIETO 3¢)(1)€KT3 npenaparos, cogepiKalnux OGHO0JIOrMYEeCKU aKTUBHbIE
pacCTUuTe/IbHbI€e KOMIIOHEHTbI Ha MOAEJIN 0’XOTOBOH PaHBbI.
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MaTepuaibl 1 MeTOAbI. McciiefoBaHKe MpoBeeHO Ha 24 GesbIx KpblcaX-caMKax Maccoit 200-240 r. IkcnepuMeH-
TaJIbHbIE )KUBOTHbBIE ObLIM pa3/iesieHbl Ha 4 rpynnsl: 1 rpynna - natosiorus (n = 6); 2 rpynna - )KHUBOTHbIE, KOTOPBIX
JIeYUJIM Masblo ByHzexuu (n = 6); 3 rpynmna - >KUBOTHBIe, KOTOPBIX JiedynJy Ma3blo Criacatesns dpopre (n = 6); 4 rpyn-
na - >KMBOTHbIE, KOTOPBIX JIEYUJIM Ma3blo THOTpHUa3oanHa 2 % (n = 6).

PesyabTaThl. [Ipy npuMeHeHUH Ma3u ByHJexua 1 Ma3u THOTpHa30JMHA 2 % TeyeHHe paHeBOro Ipolecca Ipouc-
XOAMJIO0 Jiyyllle. [1101aib 03KOrOBOM paHbl B TeYEHUe CeYIOLIUX JIBYX HeJlesb HabttojeHus (14-21-e cyTkH) yMeHb-
1aJjach GbICTpee, YeM NPU NpUMeHeHUH Ma3u CracaTesb-GopTe U 3HAYUTEIBHO ObICTPEE 0 CPABHEHUIO C IPYNION
naTtoJsiorud. Ha 28 cyTku oxorosas paHa 6blJia TOJIHOCTbIO 3NUTEIU30BaHa.

BbIBOAbI. PeByJ'II:TaTbI JKCIIepUMEeHTa IToOKa3aJiy, 4YTO AeﬁCTBI/Ie Ma3u Byl—mexym Haub6oJiee BbIpa*X€HO 10 OTHOILIEHUI0
KO BCE€M MATKHM JIEKapCTBEHHbIM q)OpMaM, KOTOpbI€ N3Yy4aJIUCh.

Kawouessie cnoea: dutonpenapaThl; Msrkas JieKapcTBeHHast GOpMa; 0X)KOroBasi paHa; 3a)KUBJIEHHE

he relevance of the problem of superficial

thermal lesions is determined by the high
frequency of their occurrence in everyday life; they
constitute up to 80 % of cases among other burns
[1, 2]. Partial-thickness second-degree skin burns
are able to epithelize themselves within three weeks
with complete restoration of the normal skin and
usually require only local conservative treatment.
Therefore, victims of superficial burns quite often do
not seek medical care and try to heal the wounds
themselves, choosing soft dosage forms with wound
healing properties [3].

Treatment of a local burn wound plays an im-
portant role in providing uncomplicated course of
the wound process. Properly selected drugs for lo-
cal treatment of burn wounds can reduce infections
of wounds and create the optimal conditions for re-
generation [4].

At present, the population more often chooses
drugs containing plant biologically active substan-
ces that exhibit the multi-component effect [5].

Herbal medicinal products occupy almost one
third of the world market of medicines [6]. Quite
often, they are special, and it is almost impossible
to replace them with synthetic drugs due to the
complexity of the structure, and because the me-
dicinal plant raw material contains a complex set
of biologically active substances that collectively give
the biological activity of a particular direction [7].
In this case, preference is given to herbal medicinal
products that exhibit a wide spectrum of action, high
therapeutic activity, and at the same time, they are
less toxic and more cost effective than synthetic ana-
logs [8, 9, 10].

The correct choice of a dosage form providing
the penetration of active substances to one or another
depth of the skin is also important for the success of
external therapy. Local treatment of burn wounds
is aimed at creating the most favorable conditions
for their healing in optimal terms. Ointment is a topi-
cal dosage form that is mostly used in external burn
therapy [11] and it is the most convenient treatment
for burn wounds. The main advantage of soft dosage
forms is the uniform distribution of the active sub-
stance and ease of use, which makes it possible to
treat the affected areas individually daily. Ointments
show mild effect and low toxicity against the back-
ground of high efficiency. Typically, the ointment

contains a minimum amount of water, and it is an
active substance dissolved in the fatty base. In ad-
dition, the ointment base softens and moisturizes
the dry skin, softens scales and peels. Due to this
there is an increase in microcirculation that helps
to reduce infiltrates [12].

Therefore, the effectiveness of treating super-
ficial thermal burns depends on the correct choice
of the medicinal product and its dosage form.

The aim of this work was to study the effect of
soft dosage forms of herbal ingredients on the pro-
gression of a burn wound in the experiment.

Materials and methods

To study wound-healing properties, soft dosage
forms containing herbal ingredients - Wundahyl oint-
ment, Spasatel Forte ointment were used. As a refe-
rence drug 2 % thiotriazoline ointment was used.
We selected this drug as a reference drug since the
wound-healing properties of thiotriazoline ointment
were found in the experiment [13, 14]. The thera-
peutic effect of 2 % thiotriazoline ointment is due
to its membrane-stabilizing properties, inhibition
of lipid peroxidation processes and activation of an-
ti-radical defense enzymes in damaged tissues that
are beneficial to wound-healing processes [15].

Wundahyl multi-component ointment is widely
known as a stimulant for wound healing processes.
When applying it pain, swelling, and necrosis are
intensively removed. The ointment helps to norma-
lize metabolic processes and to regenerate rapidly
the tissues, has the anti-inflammatory, bactericidal
and hemostatic effect due to the ingredients of the
ointment. One of the ingredients of the ointment is
caryophyllene (the extract of calendula) with the
anti-inflammatory, wound-healing, bactericidal, an-
tiseptic, capillary-aging activity. The action of the
roots of northern cinquefoil (Potentilla maculata)
is based on the rich content of tannins and caus-
es the anti-inflammatory and hemostatic effects.
The Sophora Japonica fruit contains a large amount
of rutin, which reduces the permeability and fra-
gility of blood vessels, has the hemostatic, bacteri-
cidal, anti-edema, anti-inflammatory effects. Vitamins,
essential oils, esters, organic acids of the yarrow
(Achillea millefolium) herb possess the anti-inflam-
matory, bactericidal, anti-allergic, and wound-
healing effect. Propolis has a detrimental effect on
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a number of bacteria and exhibits a marked local
analgesic effect [16].

The valuable therapeutic properties of Spasa-
tel Forte ointment are its ability to activate the lo-
cal immunity, and initiate regenerative processes.
The ointment prevents the development of infec-
tions, has the analgesic activity. The drug composi-
tion includes vegetable oils, vitamins, and natural
extracts. Sea buckthorn oil helps to accelerate the
process of wound healing due to a mixture of ac-
tive substances: sterols, phytoncides, carotenoids,
organic acids. Chamomile essential oil has the anti-
inflammatory, analgesic, antiseptic effect. Lavender
oil has the antiseptic, bactericidal effects, accelerates
the regeneration of epidermis cells. Carotenoids,
flavonoids, essential oils, organic acids of calendula
have the anti-inflammatory, wound-healing effect,
promotes the growth of granulation and epitheli-
zation [16].

The pharmacological activity of these medici-
nal products containing herbal ingredients, name-
ly, theantipyretic and wound-healing effect, was de-
termined on the model of thermal burn.

Modeling of burn wounds to animals was car-
ried out under anesthesia on the depilated area of
the skin of the right posterior thigh [15]. For this
purpose a device with the adjusted temperature scale
and an electric soldering tool with a circular metal
plate of 2.5 cm in diameter attached at the end of it
were used. The exposure time of the contact plate
heated up to 2 °C was 5 seconds [17]. This method
allowed obtaining standard burns with the area and
depth of skin lesions corresponding to the degree
[1-A of clinical classification of burns. Experiments
were conducted on 24 white female rats weighing
200-240 g. The experimental animals were divided
into 4 groups: Group 1 - pathology (n = 6); Group 2 -
animals treated with Wundahyl ointment (n = 6);
Group 3 - animals treated with Spasatel Forte oint-
ment (n = 6); Group 4 - animals treated with 2 %
thiotriazoline ointment (n = 6), total 24, respective-
ly. The ointments were applied with a thin layer to
the wound surface immediately after the thermal
action and within the experimental period. Visual
monitoring of the condition of the animals and the
state of the wound were performed on Days 4, 7,
14, 21, 28. The area of the wound was also mea-
sured these Days. The process of regeneration of skin
wounds was assessed using planimetric indices.

The rate of healing wounds (V, mm/day) was
measured on Days 1, 4, 7, 14, 21, 28 of the experi-
ment and determined by the formula [18]:

V — Sheal

heal — n

where S is an area of healing in mm?, n is a number
of the treatment days.

The experimental data obtained were process-
ed by the methods of variation statistics, the aver-

age arithmetic value and its standard error were
calculated [19]. In order to obtain statistical con-
clusions, mathematical calculations were applied
with the use of “Statistica 6.0” analytics software
package [20].

The experiments were performed on the expe-
rimental animals grown in the vivarium of the Central
Research Laboratory of KhNMU equipped in accord-
ance with the current sanitary and hygienic require-
ments. The experimental animals were kept on a
standard diet. The animals always had free access
to water. During the experiment, the animals were
in the research room at t = 18-24 °C, humidity was
not more than 55 %, light conditions of “day-night”
were natural, the animals were in plastic cages, with
the balanced feeding. The study was performed in
compliance with the bioethics rules - humane treat-
ment of animals in accordance with the provisions
of the European Convention for the Protection of
Vertebrate Animals (Strasbourg, 1986) and the Na-
tional Congress of Bioethics IV (Kyiv, 2010).

Results and discussion

Observation over the healing process showed
that the final formation of the burn wound in all
experimental groups occurred on the second day.
After the onset of the burn wound in all experi-
mental animals a dense gray and brown scab ap-
peared with a clearly restricted necrotic area and
pronounced inflammatory changes in surrounding
tissues. Starting from the third day there was a ten-
dency to soften the central part of the thick scab; a
serous-purulent exudate appeared when pressing
the scab. On Day 7, the burn wound of the pathol-
ogy group was a zone of necrotic nature filled with
a serous-purulent exudate. The regenerative pro-
cess was very slow and solely due to physiological
mechanisms of the organism. Partial ecdysis occurred
on Day 14, complete - on Day 21. The process of
edge epithelization was slower than in the groups
of animals receiving the treatment. On Day 28, the
wounds in animals of the pathology group were not
completely healed.

In the groups of treated animals, serous exuda-
tion was moderate, swelling and hyperemia of the
wound were also less pronounced compared to the
group of pathology. In animals treated with Wunda-
hyl ointment and 2 % thiotriazoline ointment the
wound process was better (Table). The area of nec-
rotic nature in the center of the burn wound for the
next two weeks of observation (Days 14-21) de-
creased faster (Wundahyl ointment - by 82.17 %
and 96.88 %, and 2 % thiotriazoline ointment - by
78.5 % and 96.78 %, respectively) than when apply-
ing Spasatel Forte ointment (83 % - on Day 14, and
90.96 % - on Day 21) and much faster compared to
the group of pathology (76.75 % - on Day 14, and
85.96 % - on Day 21). On Day 28, the burn wound
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Table
Changes in the wound surface area (mm?) in the dynamics of healing
after thermal burn in rats in the experiment (n=6)
Experimental groups

Treatment days Patholo Pathology + Pathology + Pathology +

9y Wundahyl Spasatel Forte thiotriazoline
Baseline 400.0£0.0 400.0+0.0 400.0+0.0 400.0+0.0
Day 4 246.33+14.43*A 238.0+£29.3*A 225.0+21.42*A 206.0+44.81*A
Day 7 196.33+£8.84*A 183.0£28.11*A 183.33+£23.66*N 181.33+£25.52*A
Day 14 93.0£28.9*A 71.33£24.56*A 68.0£11.66*N 86.0+£26.84*N
Day 21 56.17+5.53*A 12.5+£5.9%N\# 36.17+29.4*N 12.8316.77*N*
Day 28 22.5+17.68*A - 19.0£9.9%A -

Notes:

1) * - significant difference in relation to the previous values, p < 0.05;

2) A —ssignificant difference in relation to the baseline, p < 0.05;

3) # - significant difference in relation to the group of pathology, p < 0.05.

was completely epithelized in the groups treated
with Wundahyl ointment and 2 % thiotriazoline
ointment (unlike the group of pathology - 94.38 %
epithelization). In the group treated with Spasatel
Forte ointment for healing of the burn wound was
accompanied by a gradual decrease in the area of
the wound defect up to Day 28 by 95.25 % com-
pared to the original area of the wound.

During the whole experiment there were no
deaths of animals both in experimental groups and
in the group of pathology.

Thus, in the second group of experimental ani-
mals (treated with Wundahyl ointment) the wound
healing progress was more pronounced compared
to the group treated with Spasatel Forte ointment,
and it was almost the same compared to group 4
treated with the reference drug - 2 % thiotriazo-
line ointment, and it had more significant indices
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in relation to the group of pathology without treat-
ment of the experimental animals.

CONCLUSIONS

As a result of the experimental studies in ani-
mals on the model of thermal burn, Wundahyl oint-
ment revealed better burn wound-healing proper-
ties than Spasatel Forte ointment. Wundahyl oint-
ment also exhibited better burn wound-healing pro-
perties compared to the reference drug - 2 % thio-
triazoline ointment.

Thus, it can be concluded that Wundahyl multi-
component ointment containing herbal biologically
active ingredients has a pronounced anti-inflamma-
tory and wound-healing effect, and it can be effec-
tively used in the treatment of superficial burn
wounds.
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