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The acute toxicity of 17 new derivatives of benzilic acid in outbred mice weighing 20-26 g has been
determined. Animals were divided into 68 groups of 5 mice each. Each group of animals received the
aqueous solution of the substance under study once orally by gavage in the doses of 100, 250, 750,
1000 mg/kg. The total duration of follow-up of the animals after administration of the test substance
was 14 days. Administration of substances under the codes of KMS-10, KMS-19, KMS-49, KMS-68,
KMS-70, KMS-71, KMS-73, KMS-228, KMS-230, KMS-284 in the dose of 1000 mg/kg caused no
deaths of mice. It suggests that these substances are non-toxic in the selected doses. Since the dose
of 1000 mg/kg did not result in the death of animals in these groups, the conclusion can be made that
LD,,>1000 mg/kg. According to the classification of K.K. Sidorov the substances under study can be

referred to Class IV toxicity (low-toxic compounds).

Modern drugs should be characterized by low toxi-
city and high efficiency [4]. Determination of the acute
toxicity of substances is the first stage when considering
toxicological characteristics; its aim is to obtain informa-
tion concerning the substance danger to health in terms
of the short-term action. These data can be taken as a
basis for toxicity class determination. Taking into ac-
count the possibility of random situations that cause ac-
cidents, suicide and criminal poisonings it is expedient
to determine the acute toxicity for the oral route of ad-
ministration [1]. To study the toxicity of substances the
pharmacological model, which makes possible to study
the effects on the experimental animals, is created.

The aim of this study was to determine the acute
toxicity of new pharmacologically active derivatives of
benzilic acid.

Materials and Methods

The study objects included 17 new derivatives of
benzilic acid synthesized at the Department of Organic
Chemistry of the National University of Pharmacy. De-
termination of the acute toxicity was conducted according
to the guidelines “Preclinical studies of drugs” edited
by O.Stefanov in outbred mice weighing 20-26 g. They
were kept in the vivarium of the Central Research Lab-
oratory of the National University of Pharmacy in stan-
dard conditions on a normal diet with a free access to
food and water [1]. Animals were divided into 68 groups
of 5 mice each. Each group of animals received the aqueous
solution of the substance under study once orally by ga-
vage in the doses of 100, 250, 750, 1000 mg/kg [2]. The
total duration of follow-up of the animals after administ-
ration of the test substance was 14 days. The following

parameters were taken into account: appearance, beha-
viour of animals, condition of hair, visible mucous mem-
branes, attitude to food, rhythm, respiratory rate, time of
occurrence and nature of intoxication, its severity, course,
and time of the animals’ death or recovery [5]. The ex-
periment was carried out in strict compliance with the re-
quirements of the European Convention “On protection
of vertebrate animals used for experimental and other
scientific purposes” (Strasbourg, 1986) [3].

Results and Discussion

The results obtained within 14 days of observation
of the laboratory animals received the test compounds
in the dose of 1000 mg/kg are given in Tab. 1. In the
early days of the experiment the animals remained ac-
tive, agile, had normal motor coordination, standard re-
sponse to external stimuli, normal appearance, and that
was similar to the group of control animals. On the third
and eighth days of the study one animal died from each
group receiving the aqueous solutions of products of cycli-
zation of benzilic acid amides containing the fragment
of 2-0x0-3,3-diphenyl-2,3-dihydro-1H-thieno[3, 4-b]pyr-
role-6-carboxylic acid — KMS-72 and KMS-69, respec-
tively. On the eighth day of the experiment one animal
also died from each group receiving the dose of 3-indo-
lilamid of benzilic acid (KMS-283) and thienolactams
with six-membered (KMS-303) and seven-membered
(KMS-258) cycles. Animals receiving the substance KMS-72
(1 mouse), KMS-282 (2 mice) had wounds on their back,
and mice from groups receiving KMS-229, KMS-230,
KMS-282 KMS-303 had problems with their eyes. On
the background of all experimental animals the mouse
receiving the substance KMS-282 was very weak and
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Table 1

The acute toxicity of benzilic acid derivatives in
the dose of 1000 mg/kg with the oral route of

Table 2

The acute toxicity of benzilic acid derivatives in
the dose up to 1000 mg/kg with the oral route of

administration administration

The number of The number of The number of The number of

dead animals/ dead animals/ dead animals/ dead animals/
Substance ntyégztacl)f Substance ntlrrilgztraéf Substance ntlr]rigztaéf Substance ntlTrif)Ztraéf

animals in the animals in the animals in the animals in the

group group group group

KMS-10 0/5 KMS-228 0/5 KMS-10 0/5 KMS-228 0/5
KMS-19 0/5 KMS-229 3/5 KMS-19 0/5 KMS-229 0/5
KMS-49 0/5 KMS-230 0/5 KMS-49 0/5 KMS-230 0/5
KMS-68 0/5 KMS-258 1/5 KMS-68 0/5 KMS-258 0/5
KMS-69 1/5 KMS-282 2/5 KMS-69 0/5 KMS-282 0/5
KMS-70 0/5 KMS-283 1/5 KMS-70 0/5 KMS-283 0/5
KMS-71 0/5 KMS-284 0/5 KMS-71 0/5 KMS-284 0/5
KMS-72 1/5 KMS-303 1/5 KMS-72 0/5 KMS-303 0/5
KMS-73 0/5 KMS-73 0/5

died the next day, and the animal from another group
of thienolactam studied with seven-membered cycle
(KMS-229) also died. On the eleventh day of the study
we lost another 3 animals: one mouse from KMS-282
group and two mice receiving the substance KMS-229.
Introduction of this substance resulted in death of 3 ani-
mals due to its toxic effects; there were no visible changes
in behaviour or appearance of the experimental animals.
In the group of animals receiving dimethyl-substituted
3-indolilamid (KMS-282) two animals died: one mouse,
as mentioned above, had wounds on its back, another
mouse experienced disorientation in space and the mo-
tor activity impairment on the background of eye lesions.
It should be also noted that when introducing subs-
tances KMS-69 and KMS-303 the inhibition of the visual
analyzer response was observed in the experimental animals.
When studying toxicity of the test compounds adminis-
tered to laboratory animals in the doses of 100, 250, 750 mg/kg
no animals died, their appearance and behaviour did not
change within the entire observation period (Tab. 2).

Thus, within 14 days of observation in groups of
animals received the new derivatives of benzilic acid
under the codes KMS-10, KMS-19, KMS-49, KMS-68,
MS-70, KMS-71, KMS-73, KMS-228, KMS-230, KMS-284
in the dose of 1000 mg/kg no deaths of mice were ob-
served. It suggests that these substances are non-toxic
in the selected doses. Since the dose of 1000 mg/kg did
not result in the death of animals in these groups, the
conclusion can be made that LD,;>1000 mg/kg. Accor-
ding to the classification of Sidorov K.K. the test subs-
tances can be referred to Class IV toxicity (low-toxic
compounds) [2].

CONCLUSIONS

The acute toxicity of new derivatives of benzilic acid
has been determined. Substances KMS-10, KMS-19,
KMS-49, KMS-68, KMS-70, KMS-71, KMS-73, KMS-228,
KMS-230, KMS-284 are non-toxic in the dose of 1000 mg/kg
according to the classification of K.K. Sidorov. There-
fore, these substances can be referred to Class IV toxicity
(low-toxic compounds).
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BU3HAYEHHA TOKCUYHOCTI HOBUX NOXIAHUX BEH3MUITIOBOI KUCIOTHU

H.M.Tpuwyk, I.B.Kipees, C.B.KonicHuk, K.M.CumHik

Knrovoei crioga: cocmpa mokcu4Hicms, rnoxiOHi 6eH3un080i KUCiomu; MasomoKCUYHI CrionyKu
LocnidxeHo 2ocmpy mokcudHicmb 17 Hogux MoxiOHUX 6eH3un0801 Kucriomu Ha 6€3rnopoOHUX MuLIax
macoro 20-26 2. TeapuHu 6ynu po3dineHi Ha 68 epyn no 5 muwel 8 KoxHil. KoxHa epyna meapuH
ompumysarna rnepopasbHO Yepes WiTyHKo8Ul 30HO 0OHOPa3080 800HULU PO34UH O0CiOKy8aHoI pe-
yosuHU 8 doszax 100, 250, 750, 1000 me/ke. BazanbHa mpueanicme Ha2s0y 3a meapuHamu icsisi
geedeHHs1 docridxysaHOI pedosuHuU ckradana 14 dHie. BeedeHHs1 pedosuH nid wugppamu KMS-10,
KMS-19, KMS-49, KMS-68, KMS-70, KMS-71, KMS-73, KMS-228, KMS-230, KMS-284 g do3i 1000 me/ke
He suKrnukarno 3asuberni muwed, wo 00380s5€ 88axkamu O0CiOXy8aHI Pe4O8UHU HEMOKCUYHUMU 8
06paHit do3si. Ockinbku dosa 1000 me/ke He npu3sena 0o cmepmi meapuH y 0aHUX epyrnax, MOxHa
3pobumu 8ucHo8oK, wo LDy,>1000 me/ke i 32i0HO 3 Knacugpikayiero Cudoposa K.K. docnidxysaHi
pevyo8uUHU MOXHa 8idHecmu 00 1V Krnacy moKcu4HOCMI (MariloMmOKCUYHI CriofyKU).

ONPEOENEHUE TOKCUMYHOCTU HOBbIX MPOU3BOAHbLIX BEH3UNOBOM KUCNOTbI
H.M.Tpuwyk, N.B.Kupeee, C.B.KonecHuk, K.M.CbimHuk

Knroueenie croga: ocmpasi moKCU4YHOCMb; Npou3800HbIe BeH3UI080U KUCTOMbI; MarlOMOKCUYHbIEe
coeduHeHus

YcmaHosneHa ocmpasi mokcu4Hocme 17 HO8bIX rpPou3800HbIX 6eH3un08ol Kucrnomsl Ha becropod-
HbIX Mblwax maccol 20-26 2. XKusomHbie bbiniu pa3deneHsl Ha 68 epynn no 5 mbiwel 8 Kaxdood.
Kax0as epynna »ugomHbix nosiy4ana rnepopasabHO Yepes xesyO0oyHbIl 30HO 0OOHOKpamHO 800HbIU
pacmeop uccriedyemoeo gewecmesa 8 0ozax 100, 250, 750, 1000 ma/ka. Obwee epemsi HabroOeHUst
3a XKUBOMHbIMU focrie 8eedeHuUs1 uccredyemoz0 sewecmsea cocmaessno 14 dHel. BeedeHue ge-
wecme nod wugppamu KMS-10, KMS-19, KMS-49, KMS-68, KMS-70, KMS-71, KMS-73, KMS-228,
KMS-230, KMS-284 6 0o3e 1000 me/ke He 8bi3bigario aubernu Mmbiuet, 4mo ro3eosisiem cyumama
O0aHHble COeOUHEeHUSsT HeMOKCUYHbIMU 8 8bibpaHHOU 0o3e. [TockonbKy dosa 1000 ma/ke He npusodura
K cMepmu XXusomHbIX 8 0aHHbIX 2pyrinax, MOXHO coenamp 83800, 4ymo LD,,>1000 me/ke u coenacHo
knaccughukayuu Cudoposa K.K. uccrnedyembie sewecmea MOXXHO omHecmu K |V Knaccy moKcu4yHo-
cmu (ManomoKCcU4YHbIe COeOUHEHUST).



