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THE STUDY OF ACUTE TOXICITY OF THE TOPICAL COMBINATION WITH
GLUCOSAMINE AND KETOPROFEN IN THE FORM OF A CREAM-GEL

Safety of new drugs is the most important criteria for the study, and it is determined by the analysis of acute toxicity.
When determining acute toxicity the adverse effects of drugs are described in their single use or multiple administra-
tions in a short period of time.

Aim. To determine the toxicity class of a new topical combination containing 5.0 % glucosamine hydrochloride and
2.0 % in the form of a cream-gel or cutaneous application and intragastric introduction.

Materials and methods. The studies were carried out in accordance with EC Directive 86/609 EEC. The cutaneous
application of the combination was in the range of doses from 43 to 22600 mg/kg. The object studied was used in the
dose range from 500 to 5000 mg/kg in intragastric introduction. The behavior of animals and their survival were ob-
served within 14 days.

Results. During the observation after cutaneous application there was no mortality, changes in the common life cycle
of rats and the skin irritation. In intragastric introduction of the combination its LDy, was higher than 5000 mg/kg.
Conclusions. Therefore, the study of acute toxicity of the combination has shown the absence of mortality in rats at the
maximum allowable doses for cutaneous application and intragastric introduction. This fact indicates a low toxicity of
the G/K cream-gel, and it gives the possibility to refer the combination studied to the category of relatively harmless
substances.

Key words: topical combination; glucosamine; ketoprofen; acute toxicity; cutaneous application; intragastric administra-
tion
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JociaKeHHs rocTpoi TOKCMYHOCTI ToNivHOI KOMGiHaNii 3 mII0Ko3aMiHOM i KeTonpodeHoM

y opmi kpeM-resiio

Besneka HOBUX JiIKapCbKHX 3aC00iB € HAHUOIIbII BAXKJIMBUM KPUTEPIEM /A1 AOCJiPKEHHS 1 BU3HAYAETHCS 32 JJOMO-
MOTOI0 aHaJIi3y roctpoi Tokcu4HOCTi. [I[py mocTaHOBIi rOCTPOI TOKCUYHOCTI OMUCYIOTHCSA NMO6IYHI edeKTH JTiKapChKUX
3aco6iB NpH IX 0lHOPa30BOMY a60 MHOXKMHHHUX BBe/IeHHSIX BIIPO/IOBX KOPOTKOTIO Nepiofy Jacy.

MeTa gocaigxeHHs. MeTow 1aHOTO JJOC/IIPKEHHS CTaJI0 BU3HAYEHHS KJIacy TOKCUYHOCTI HOBOI TOMiIYHOI KOMGiHa-
uil, wo mictuthb 5,0 % raokosaMiHy rigpoxsopuay Ta 2,0 % ketonpodeny y opmi kpeM-resito npu HalKipHi# ami-
Kalil i BHYTPILIHbOLIJIYHKOBOMY BBe/leHHi.

Marepiaau Ta MeToaM. Bci nocnimxenHs 6ysnu npoBefeHi BignosigHo go aupexktyBu €C 86/609 EEC. Hamkipxa ami-
Kaljis koMb6inanii Bignosizfasa gianasony 103 Big 43 g0 22600 mr/kr. [Ipy BHY TPIlIHbOLITYHKOBOMY BBe/IEHHI L0OCIIi-
JUKYBaHHUH 06’€KT 3aCTOCOBYBaBCs B Aiana3oHi 103 Big 500 go 5000 mr/kr. BipkuBaHHS TBapyH i ix moBe/jiHKa 6yn
3adikcoBaHi BnpogoBx 14 ai6.

Pe3ynbraT. [Ipu criocTepekeHHi micJis 30BHIIIHBOTO 3aCTOCYBaHHS KOMOiHaMil He GyJI0 BiiMiYeHO JIeTalIbHOCTI ce-
peJ TBapuH, 3MiH y 3araJIbHOMY »KMTTEBOMY LJMKJIi LypiB i HAIUKIpHUX BUCKHNaHb. [Ipy BHYy TPITHbOLIJIYHKOBOMY BBe-
JleHHI koM6inauii 1f LD, 6ys10 6isnbure 3a 5000 Mr/kr.

BucHoBkM. OTXe, JOCTi/PKeHHS rOCTPOi TOKCUYHOCTI KOMGiHaIii mOKa3asio BiICYyTHICTh JIeTaJIbHOCTi TBapUH NMpHU
MaKCHMaJsIbHO JIOMYCTUMHUX Jl03ax JJ4 i HawkipHoi amikanii i BHyTpillHbOILIYHKOBOTO BBeieHHs. Lleil dpakT cBia-
YUTB PO HU3bKY TOKCUYHICTb JOCJiIKyBaHOI KOMOiHaLii i Jae MOXJIUBICTb BiiHECTH ii A0 KaTeropii BiJHOCHO He-
LIKiIJIUBUX PEYOBUH.

Katouoei cnoea: ToniuHa KOMGiHaLis; III0KO3aMiH; KeTonpodeH; rocTpa TOKCUYHICTh; HAIKipHA anJikalis; BHyTpiLl-
HbOLJIYHKOBE BBEJIeHHSA
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HccegoBaHue 0CTPOil TOKCMYHOCTH TOMMYECKOM KOMOUHALMH C INTIOKO3aMUHOM U KeTonpogeHoM
B popMe KpeM-reJis

BBeael-me. Be3onacHOCTb HOBbIX JICKAQPCTBEHHBIX CPEJICTB ABJIAETCA HauboJiee BaXKHbIM KpuTepueM AJid uccjaegoBa-
HUA U olipenesdeTcd C IOMOLIbIO aHa/Iu3a OCTpOﬁ TOKCHYHOCTH. HpI/I IIOCTAaHOBKe OCTpOﬁ TOKCHYHOCTH OIIMCbIBAKOT-
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cs1 T06GOYHbBIE 3CI)¢)eKTbI JIEKApPCTBEHHbIX CPEACTB IIPU X OJHOKPATHOM BOS,C[eI‘/'ICTBI/II/I WJIM MHOKE€CTBEHHbIX BBEJIEHU -
AX B T€4EeHHWE KOPOTKOTIO IepuruoJa BpeMeHHU.

Lles1b Hcc/ieA0BaHUA. L[e/ibI0 JaHHOTO UCC/IeI0BaHMs CTAJIO ONPe/ie/IeHHe Klacca TOKCUYHOCTH HOBOU TOMMYECKOM
KOMOHWHAIWH, cosepkamen 5,0 % miroko3aMuHa rujpoxjaopuaa u 2,0 % kertonpodpeHa B popMe KpeM-reJis NPU Ha-
KOXKHOM alMJIUKALUKU U BHYTPHIKENTY0YHOM BBEJIEHUH.

MarepuaJsibl U MeTOAbI. Bce vccieioBaHus OblIM IPOBEZEHBI B COOTBETCTBUH ¢ fupekTuBoi EC 86/609 EEC. Hakox-
Has anIJIMKalys KOMOUMHAIMU COOTBETCTBOBAJIA AMaNa3oHy 03 oT 43 10 22600 Mr/kr. [Ipy BHYTpHKENyI0YHOM
BBeJIeHUU HUCC/lelyeMblil 06beKT NpUMeHsIcs B AuanasoHe 03 oT 500 o 5000 Mr/kr. BenpkuBaHue )KUBOTHBIX U UX
noBeJieHre GUKCUPOBAJIY Ha IPOTSKeHUHU 14 [Hel.

PesyabraThl. [Ipyu HAG/IIOAEHUH TOC/IE HAKOKHOIO MPUMEHEHHSI KOMOUHAIMU He ObLI0 3apUKCHPOBAHO JIETATBHO-
CTH CpeJy )KUBOTHBIX, U3BMEHEHUH B 001eM XKU3HEHHOM IIMKJIE KPbIC U HaKOXKHBIX BbICbIIAHUU. [Ipy BHy TpHKey-
JIOYHOM BBeJIeHUH KoM6HuHanuu ee LD, 6b11a 60b11e yeM 5000 Mr/Kr.

BoiBoabl. CiieZjoBaTeNbHO, UCCIE0BAHUE OCTPOM TOKCUYHOCTH KOMOMHALUU I0KA3aJ0 OTCYTCTBUE JIETAJbHOCTU
»)KMBOTHBIX 1P MaKCUMaJIbHO JJONYCTUMBIX 103aX /IS €e HAaKOXKHOH aNlllIMKaL U U BHYTPUKETYA0YHOI0 BBEIeHUSI.
3TOT PaKT CBUAETENbCTBYET O HU3KOU TOKCHUYHOCTHU UCCIElyeMON KOMOUHAIIUHU U JAaeT BO3MOXXHOCTb OTHECTH €€ K
KaTeropuu OTHOCUTEIbHO 6€30MaCHbIX BELECTB.

Kaiouessle ci08a: Tonnyeckas KOMOUHAIVSA; VIOKO3aMHH; KeTonpodeH; 0CTpasi TOKCHYHOCTh; HAKOXKHOE HaHece-
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HHE; BHYTPpHUXKeJYA04YHOe BBeJeHr e

Safety of drugs is one of the most important
criteria for the study and their further use.
Safety of new drugs is determined by the applied
method of acute toxicity. Acute toxicity describes
the adverse effects of a substance as a result of the
single exposure or multiple exposures in a short
period of time (usually less than 24 hours) [1].
To be described as acute toxicity the adverse ef-
fects should occur within 14 days of the substance
administration [2]. As a rule, the study of acute to-
xicity in animals is necessary for any medicinal pro-
duct that will be intended for human use. The in-
formation obtained from these studies is useful in
choosing doses for repeat-dose study, providing the
preliminary identification of target organs, and, oc-
casionally, revealing delayed toxicity [3]. The stu-
dies of acute toxicity may also help in selecting the
starting doses for Phase 1 clinical trials, and pro-
vide the information relevant to acute overdosing
in humans.

The aim of the study was to determine the tox-
icity class of a new topical combination containing
5.0 % glucosamine hydrochloride and 2.0 % in the
form of a cream-gel (G/K cream-gel) for cutaneous
application and intragastric administration.

Materials and methods

The G/K cream-gel combination studied was
tested for toxicological properties. In the study 39
white rats aged 4-5 months were used. According
to the standard health and safety regulations the ex-
perimental animals were kept on the appropriate
food diet in the vivarium at the Central Research
Laboratory of the National University of Pharmacy
certified by the State Enterprise “Centre for Drug
Evaluation and Research at the Ministry of Health
of Ukraine” as a base for research in experimental
pharmacology [4]. The studies were conducted in
accordance with EC Directive 86/609 EEC of No-
vember, 24, 1986 in compliance with laws, acts and

regulations of the EU countries as to protection of
animals used for experimentation and other scien-
tific purposes [5, 6].

The Bioethics Commission of the National Uni-
versity of Pharmacy did not find violations of
ethical norms in the studies conducted (No. 12 of
12.17.2014). The combination studied has a form
for external use (a cream-gel), the first indicators
of its acute toxicity were determined by cutaneous
application in 15 rats of both sexes weighing 180-
200 g. The study was carried out according to the
guidelines [6].

The hair on the side of the rat’s body was re-
moved 24 hours before application to the skin of
the study object. It was shaven in sizes correlated
with the dose of application (from 10 % to 50 %)
[7, 8]. The dosing of the object was conducted ac-
cording to the guidelines from 43 to 22600 mg/kg
[6]. Within 14 days there was an observation about
the general condition and behavior of animals, their
survival, food intake, skin, reflex excitability [6, 7].

According to the standards of Laboratory Practice
systematic studies of acute toxicity are necessary
even for drugs that have topical dosage forms [6].

The study of acute toxicity of the G/K cream-gel
was conducted on 24 outbred white rats of both
sexes weighing 150-180 g when introducing intra-
gastrically according to the method of Pastushenko
etal. [6, 9]. The study object was introduced in the
dose range from 500 to 5000 mg/kg (500, 1000,
3000, 5000 mg/kg) [10]. It is the dose threshold
up to 5000 mg/kg that is considered reasonable
for intragastric introduction in determination of
systemic acute toxicity. As a solvent a vegetable oil
was used with the ratio of 1 : 1 to the combination
studied [11, 12]. Each experimental group contained
6 animals. Within two weeks all groups of animals
were monitored. The intoxication of animals was
criterion for acute toxicity assessment, namely death
of animals, their general condition, changes in the



ISSN 1562-725X (Print)

KLINICNA FARMACIA. —

2017.-Vol. 21, No. 2 ISSN 2518-1572 (Online) 43

body weight recorded on the 3rd, 7th and 14th day
of the study.

Results and discussion

The results of the study of acute toxicity of the
object are presented in Tab. 1 and indicate no mor-
tality in all experimental groups. During 2 weeks
observation in cutaneous application there were
no changes in the common life cycle of rats, their
behavior and appetite. In addition, no irritations or
rash on the skin of rats were detected.

The results of the study of systemic acute toxic-
ity according to Pastushenko method [13] are pre-
sented in Tab. 2.

The data indicate the absence of mortality in rats
after intragastric introduction of the object studied
in the range of doses from 500 to 5000 mg/kg
within 14 days.

During the observation there were no changes
in behavior, appetite, skin and visible mucous mem-
branes, signs of pathological processes in breath-
ing, motor activity, tone of muscles, the cardiovas-
cular system, etc., in all animals studied. No disor-
ders in diuresis and the state of the gastrointestinal
tract were observed.

However, introduction of high doses of the G/K
cream-gel combination from 3000 mg/kg within
the first days of the study caused slight weakness
and fatigue. The animals of this group were less ac-
tive. Somewhere darkening of the stool was noted.
But these symptoms disappeared before the 7-day
of study, all general indicators returned to the normal
level. During the experiment dynamics of changes
in the body weight was determined as an impor-
tant indicator of intoxication (Tab. 3).

At the beginning of the study all animals were
weighed on an empty stomach, their average in-
dicators in different groups ranged from 164.3 to
170.5 g. On the third day of the study a significant
reduction of the body weight was observed only in
the dose of 5000 mg/kg, it was 158.3 £ 4.5 g.

Weighing of animals in all experimental groups
on the 7-th day showed the tendency for normaliza-

Table 1

Mortality rates in rats when studying
acute toxicity in cutaneous application
of the G/K cream-gel (n = 15)

The number of animals
Grou Dose, that died in the group /
P mg/kg The number of animals
in the group

1 43 0/3

2 340 0/3

3 2810 0/3

4 22500 0/3

5 22600 0/3

Note. n - the total number of animals in the study

Table 2

Mortality rates in rats when studying
systemic acute toxicity of the G/K cream-gel
combination (n=24)

The number of animals
Grou Dose, that died in the group /
P mg/kg The number of animals
in the group

1 500 0/6

2 1000 0/6

3 3000 0/6

4 5000 0/6

Note. n - the total number of animals in the study

tion of the body weight. On the 14-th day of the study
the indicators of all groups were close to their start
values, and the group with the dose of 1000 mg/kg
even slightly exceeded them. Taking into account
the absence of mortality in animals in all experi-
mental groups it can be argued that the LD, value
of the object studied was higher than 5000 mg/kg
in intragastric introduction.

Table 3

Dynamic of changes in the body weight of rats by the effect of systemic acute toxicity
of the G/K cream-gel combination studied (n=24) (X%S,)

b.w. before
Group | Dose, mg/kg introduction, g b.w., the 3-rd day, g | b.w., the 7-th day, g | b.w., the 14-th day, g
1 500 164.3+5.5 157.8+5.1 160.7+5.3 164.1+6.0
2 1000 168.5+3.5 162.7+£3.2 165.3+£3.2 169.3+2.8
3 3000 164.7+4.5 156.7+4.2 159.8+4.2 163.5+4.3
4 5000 170.5£ 4.3' 158.3+4.5' 164.3+4.4 169.5+4.4

Notes: ' — significant differences compared to the body weight (b.w.) before introduction (p <0.05); n - the total number
of animals in the study.
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According to the guidelines the further study of higher
doses is inappropriate, and the G/K cream-gel combina-
tion studied can be classified as a relatively harmless sub-
stance [14]. This statement was also proven by the dyna-
mics of changes in the body weight during the experiment.

CONCLUSIONS

Therefore, the study of acute toxicity of the G/K
cream-gel combination has shown the absence of

References

mortality in rats at the maximum allowable doses
for cutaneous application and intragastric introduc-
tion. This fact indicates a low toxicity of the G/K
cream-gel, and it gives the possibility to refer the
combination studied to the category of relatively
harmless substances.
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+38 057 706 30 72. E-mail: clinpharm@nuph.edu.ua
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