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THE STUDY OF THE SUBCHRONIC TOXICITY OF THE CREAM WITH
CERIUM DIOXIDE NANOPARTICLES IN CUTANEOUS APPLICATION
IN RABBITS

The development of photoprotectors with cerium dioxide nanoparticles (CDN) for prevention of sunburns and skin
cancer is expedient.

Aim. To study the subchronic toxicity of the cream with CDN in cutaneous application in rabbits.

Materials and methods. The cream with 0.25 % CDN in the doses of 0.06, 0.18, and 0.60 g/kg was applied cutaneously
to Chinchilla rabbits for 90 days. The toxicity was assessed by the general state, behavior of animals, the body mass
dynamics, and blood hematological and biochemical indices.

Results. The repeated cutaneous application of the cream with CDN in the doses of 0.06, 0.18, and 0.60 g/kg in rabbits
did not cause significant changes in the general state and behavior of animals, consumption of food and water, the body
mass dynamics, and blood hematological (hemoglobin level, erythrocyte, leukocyte, and thrombocyte count, leuko-
gram) and biochemical (total protein, albumin, glucose, cholesterol, potassium, sodium, and chloride levels, ALT and
AST activity) indices. After 1 month of application of the cream in the dose of 0.60 g/kg the glucose level was 44.5 %
higher than in the intact control group, but in 3 months of the experiment differences in this parameter disappeared.
Conclusions. The data obtained concerning the safety of the cream with CDN determined the expediency of further
non-clinical studies of this photoprotector.

Key words: cerium dioxide nanoparticles; subchronic toxicity; non-clinical studies; cutaneous application; Chinchilla
rabbits
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JocnifkeHHsI CyGXPOHIYHOI TOKCMYHOCTiI KpeMy 3 HAHOYACTUHKAMM LePilo Jiokcuay
NpH HAIKipHOMY HaHeCeHHi KpoJisiM

AxTyasnbHOIO € po3po6Ka GOTONMPOTEKTOPHUX 3ac06iB 3 HAHOYACTHHKaMU Iiepito Aiokcuy (HLU/) fsia nonepepxeHHs
COHAYHMUX OMIiKiB Ta 3/I09KICHUX HOBOYTBOPEHb LIKIpH.

Mera. JlocaiguTu cy6XpoHiYHY TOKCHYHICTb KpeMy 3 HLI/l mpu HamkipHOMy HaHeCeHHi KpoJIsM.

Marepiaau Ta MmeTogu. Kposissm nopoau llunmuaa Bnpogosx 90 Ai6 HamkipHo HaHOCU/IM KpeM 3 0,25 % HL/L mo-
3amu 0,06, 0,18 i1 0,60 r/kr. TOKCUYHICTDb OLiHIOBA/IM 3@ 3araJlbHUM CTAaHOM, IOBE/iHKOIO TBAapUH, UHAMIKOI0 3MiHU
MacH Tisna, reMaToOJIOT{YHUMH i 6i0XiMiYHHMHU OKAa3HUKaMH KPOBI.

PesyabraTu. [Ipy NOBTOpHOMY HallKipHOMY HaHeceHHi kpoJiaM kpemy 3 HL/l nosamu 0,06, 0,18 i 0,60 r/kr He crno-
CcTepirasocs 3Ha4HUX 3MiH y 3araJibHOMYy CTaHi I MOBeAiHLI TBapHH, CIIOXKWUBAHHI KOPMY i BOAHY, IMHAMILi 3MIHH MacH
Tisa, 3HAYEHHSIX reMaTOJIOTIYHUX (BMICT reMomIo6iHy, KiIbKICTh EpUTPOLUTIB, JIEUKOIUTIB i TPOMGOLUTIB, JIeHKOrpa-
Ma) Ta 6ioxiMiuyHUX (BMiCT 3arajbHOro 6iKa, anbOyMiHy, [IFOKO3H, X0JIECTEPUHY, KaJlilo, HATPio i XJIOPUAIB, aKTHUB-
HicTb ANAT i AcAT) noka3HuKiB KpoBi. BMicT riroko3u yepes 1 micsnp 3acTocyBaHHs kpeMy fo3ot0 0,60 r/kr 6yB Ha
44,5 % Bulle, HDK y Py IHTaKTHOr0 KOHTPOJIIO, ajle yepe3 3 Micsli ciocTepe)keHHs BiAIMIHHOCTI 3a ;JaHUM TapaMeTpoOM
6ysu BiACyTHI.

BucHoBku. OTpuMaHi aHi mozo 6e3neku kpemy 3 HIIJI 06yMoBU/IN 1OLiJIBHICTD TPOBEIeHHS MOAAIBLINX JOKJIiHIY-
HUX J0C/TiXKeHb [1bOT0 GOTONPOTEKTOPA.

Katouosi c108a: HAaHOYACTUHKU 1IePito IOKCHHY; CyOXpOHIYHA TOKCUYHICTD; OKJIIHIYHI TOC/TiIPKeHHST; HAlIKipHe Ha-
HeceHHs; KpoJii nopoau luHmuia
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HayuonanbHblll MeduyuHcKkull yHugsepcumem umeHu A. A. Boecomoavya

'l «l'ocydapcmeeHH bl Hay4Hblll YeHmp J1eKapcmaeeHHbIX cpedcmas U MedUYUHCKOL npodyKyuu»*
HccneaoBaHue CyGXpOHUYECKON TOKCUYHOCTU KpeMa ¢ HAaHOYaCTULAMM JUOKCUAA Lepus
NP HAKO>KHOM HaHeCEeHUHU KPOJIUKaM

AKTya/nbHOH fIBJIsIeTCA pa3paboTka GOTONPOTEKTOPHBIX CPEJCTB C HAHOYACTHLAMU AMoKcuaa nepud (HAL) g npe-
JIOTBpALLEHUS COJTHEYHbBIX 03KOT'OB U 3/I0KaYECTBEHHbBIX HOBOOGPA30BaHUN KOXKH.
Iesib. McceoBaTh CyOXPOHUYECKYIO TOKCHYHOCTb KpeMa ¢ H/ILl npy HaK0’KHOM HaHeCEHUH KPOJIMKaM.

MaTepuaJjibl U MeToAbl. Kposikam nopo/bl llnHimmuaia B Tedenue 90 cyTOK HAaKOXKHO HaHOCUJIM KpeM ¢ 0,25 % H/ILL
B fo3ax 0,06, 0,18 u 0,60 r/xr. TOKCUYHOCTb OLJEHUBAJIU IO 061LEeMY COCTOSIHUIO, OBELEHUIO XKUBOTHBIX, IMUHAMUKeE
W3MeHEeHHUsI MacChl TeJia, FTeMaTOo/IOTHYeCKUM U 6HOXUMHUYECKUM MM0Ka3aTeIM KPOBH.
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PesysbTaThl. [Ipy NOBTOPHOM HAaKOXKHOM HaHECEHUM KpoJikaM Kpema c¢ H/IL B go3ax 0,06, 0,18 u 0,60 r/kr He Ha-
6J110/1aJ10Cb 3HAYUTEJIbHbIX U3MEHEHUH B 0011eM COCTOSSHUM U MOBEJIEeHUH XKUBOTHBIX, NOTPE6JIeHUH KOPMa U BOAbI,
JIMHAMHKe U3MeHEeHHs MacChl Tesla, 3Ha4eHUsIX TeMaTOo/I0rMuecKuX (coZepkaHre reMoryio6MHa, KOJIMYeCTBO 3PUTPO-
L[UTOB, JIENKOLUTOB U TPOMOOLIUTOB, JIEHKOrpaMMa) U GUOXUMHUYECKUX (CoZlep:kaHUe 0611ero 6eKa, alb0yMUHA, [VII0KO-
3bl, X0JIECTEPHHA, KaJ/IHs, HATPUs U XJIOpU0B, akTUBHOCTb ANAT 1 AcAT) nokasaresiei KpoBu. CofepraHue III0KO3BbI
yepe3 1 Mecs1 npuMeHeHUs KpeMa B j103e 0,60 r/kr 66110 Ha 44,5 % Bblllle, 4eM B TPYIIIe HHTAKTHOTO KOHTPOJISA, HO
yepes 3 Mecsilia Ha6JII0/leHHs pa3Inius 10 JaHHOMY apaMeTpy OTCYTCTBOBAJIH.

BeiBoABI. [loryueHHbIE JaHHBIE KacaTeJbHO 6e3omacHocTH KpeMa ¢ H/ILL o6ycioBrIM 1e/1eco06pa3HoCThb IpoBeie-
HUS JaJIbHEHIINX JOKJIUHAYECKUX UCC/IeJOBAaHUM 3TOr0 GOTOMPOTEKTOPA.

Kawueswle caosa: HAaHO4YaCTHLbI IepUd JUOKCHU /A, Cy6XpOHI/I‘JECKaH TOKCHYHOCTb; JOK/JIMHUYECKHE UCCTIeI0BAHUA;

HAKOXXHO€ HaHeCEeHHWe; KPOJIX MOPpOoabl 118783000050 ¢:

kin malignancies are one of the most wide-

spread types of cancer, with increasing mor-
bidity worldwide, as well as in Ukraine [1, 2]. Mela-
noma, basal cell carcinoma, and squamous cell car-
cinoma decrease the patients’ quality of life, and
are the great economical burden for society [3].

Sunburn, which is an inflammatory reaction
in response to acute intermittent effect of intense
sunlight on the skin, is an important cancer predic-
tor [4]. Photocarcinogenesis is induced by ultra-
violet (UV) damage of DNA, inflammation and im-
mune suppression; these effects develop directly
or indirectly via reactive oxygen forms [5].

The use of photoprotective drugs and cosmetics
with active pharmaceutical ingredients (API) that
can absorb or reflect UV rays prevent the negative
effect of sunrays on an organism [6]. Despite of wide
representation on the global pharmaceutical mar-
ket and proven efficacy many sunscreens have sev-
eral drawbacks due to their toxicity [7, 8]. Efficacy
of such products is often constrained by the ability
to absorb or reflect UV rays of a limited range [9].
The search of new photoprotectors should be directed
at developing products that can protect against a wide
spectrum of exposure, including UV-A and UV-B.

The aforementioned factors determine an expe-
diency of developing new effective and safe sunscreens
with cerium dioxide nanoparticles (CDN) as active
substances; the latter have no photocatalytic pro-
perties, possess a pronounced photoprotective and
antioxidant action proven in vitro [10, 11].

As the use of any new nanomaterial requires mul-
tifaceted evaluation of pharmacological and toxico-
logical properties, the safety studies of the cream
with CDN designed to prevent the UV skin damage
and respective malignancies are expedient.

The aim of the work was to study the subchronic
toxicity of the cream with CDN in cutaneous appli-
cation in rabbits.

Materials and methods

The cream with 0.25 % CDN developed in SSI
“Institute for Single Crystals” of NAS of Ukraine was
used in this study. The CDN substance with the ave-
rage size of nanoparticles of 6-15 nm was synthe-
sized by employees of LLC “NanoMedTech”.

The experiment was carried out on 40 Chin-
chilla rabbits with the body weight of 3-4 kg and at
the age of 4.0-6.0 months old according to guide-

lines [12]. Animals were kept in standard vivarium
conditions at the temperature of 16-25 °C, rela-
tive humidity of 40-70 %, and free access to food
and water. The quarantine period lasted for 7 days.
The study groups were formed randomly.

Compliance with bioethics guidelines was veri-
fied by the expert report of the Commission in Bio-
ethics Expertise and Study Ethics of the Bogomolets
National Medical University.

Animals were divided into 5 groups with 8 rab-
bits in each group: 1) the intact control; 2) the group
of application of the cream with CDN in the dose of
0.06 g/kg; 3) the group of application of the cream
with CDN in the dose of 0.18 g/kg; 4) the group
of application of the cream with CDN in the dose
of 0.60 g/kg; 5) placebo - application of the cream
base in the dose of 0.60 g/kg.

Creams were applied on the trimmed skin area
with the size of 7x8 cm once a day for 90 days.

The toxicity was assessed by the general state,
behavior of animals, consumption of food and wa-
ter, the body mass dynamics, blood hematological
(hemoglobin level, erythrocyte, leukocyte, and throm-
bocyte count, leukogram) and biochemical (total pro-
tein, albumin, glucose, cholesterol, potassium, sodium,
and chloride levels, ALT and AST activity) indices.

Animals were weighted weekly for the 1 month,
and then in 2 and 3 months after the beginning of
the study. To determine hematological and bioche-
mical indices blood samples were collected from
the marginal ear vein before the experiment and in
1 and 3 months.

Biochemical indices were studied with the use
of standard diagnostics kits for laboratories manu-
factured by LLC R&D enterprise “Filisit-Diagnosti-
ka”. The marker hematological indices were deter-
mined on a Mythic 22 hematological analyzer (PZ
CORMAY S.A., Poland).

Statistical analysis was performed on IBM SPSS
Statistics v.23 (IBM, USA) and Microsoft Office Ex-
cel 2007 (Microsoft, USA) software. The paired sample
t-test and ANOVA with post-hoc Tukey HSD-test were
used. Differences were considered statistically sig-
nificant in the case of p < 0.05.

Results and discussion

No negative impact on the general state or be-
havior of animals was observed during the experi-
ment. Rabbits were calm; there were no differences
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Table 1
The body mass dynamics of rabbits (g) after repeated cutaneous application
of the cream with cerium dioxide nanoparticles (n = 8; M+m)
Experimental groups
Body mass The cream with CDN
Intact control Placebo

0.06 g/kg 0.18 g/kg 0.60 g/kg

Baseline 2.82+0.11 2.72+0.09 2.78+0.14 2.78+0.18 2.73+£0.08

1 week 2.91+0.11 2.90+0.11 2.91+0.14 2.86+0.18 2.84+0.07

2 weeks 3.00%0.12 2.99+0.11* 3.00+0.14 3.00%0.18 2.97+0.07*

3 weeks 3.13+£0.13* 3.10+0.08* 3.11+£0.13* 3.10x0.18 3.06+0.08*

1 month 3.17+£0.16* 3.14+0.07* 3.21+£0.13* 3.21+0.16* 3.18+0.08*

2 months 3.50+0.06* 3.36+0.12* 3.50+0.10* 3.40+0.16* 3.38+£0.11*

3 months 3.70+£0.09* 3.60+0.14* 3.71+£0.14* 3.58+0.13* 3.57+0.15*

Note. n — number of animals in the group; * - p < 0.05 compared to the baseline.

between groups in the skin and mucous membra-
nes condition, as well as consumption of food and
water. There was no loss in the body weight in the
groups of application of the cream with CDN com-
pared to the baseline and intact control (Tab. 1). In the
group of the highest dose of application (0.60 g/kg)
this indicator increased by 8.8 % in two weeks,
while positive changes in the intact control (an in-
crease by 11.0 %) were seen only in three weeks
after the beginning of the study.

There were no differences in hematological in-
dices between groups throughout the study (Tab. 2).
In 3 months of the experiment there was a slight
increase in the thrombocyte count in the groups
of application of the cream with CDN in the doses
of 0.06 and 0.18 g/kg (by 14.3 % and 17.1 %) com-
pared to the baseline. However, no changes were

observed when applying the highest dose. Moreover,
the aforementioned thrombocyte count values did
not differ from the intact control.

The analysis of serum biochemical indices sho-
wed that the cream with CDN in repeated applica-
tion did not affect the activity of ALT and AST, total
protein, albumin, cholesterol, potassium, sodium,
and chloride levels (Tab. 3). An increase in the se-
rum total protein level during the experiment was
observed in all groups, but the index stayed within
the normal values for this species of animals [13].

When applying the cream with CDN in the doses
of 0.18 and 0.60 g/kg the higher glucose level by
25.2 % and 44.5 %, respectively, was observed in
1 month of the experiment compared to the intact
control group. However, by the end of the study
differences in this index were absent.

Table 2
Blood hematological indices of rabbits after repeated cutaneous application
of the cream with cerium dioxide nanoparticles (n = 8; M+m)
Experimental groups
Hematological indices The cream with CDN
Intact control Placebo
0.06 g/kg 0.18 g/kg 0.60 g/kg
1 2 3 4 5 6
Baseline

Hemoglobin, g/I 124.6+1.2 124.8+1.7 123.6+£1.0 124.2+1.9 123.0+1.1
Erythrocytes, 10'%/I 5.41+0.06 5.38+0.14 5.39+0.10 5.29+0.20 5.31+0.11
Thrombocytes, 10%/I 383.2+40.2 386.0+£58.0 390.4+£11.6 383.8+22.9 381.8+26.2
Leukocytes, 10%I 7.18+0.69 7.44+1.09 8.12+£0.52 8.40+0.63 8.22+0.79
Neutrophils, % 26.20+3.77 23.20+2.22 24.40+3.67 24.80+5.22 25.80+3.29
Eosinophils, % 1.40£0.24 1.40+0.24 1.00£0.30 1.20£0.20 1.20£0.20
Basophils, % 0.40+0.24 0.20+0.20 0.20+0.20 0.40+0.40 0.40+0.40
Lymphocytes, % 71.00+3.35 74.40+1.94 73.80+3.53 72.80+4.42 71.60+3.44
Monocytes, % 1.00£0.55 0.80+0.37 0.60+0.24 0.80+0.20 1.00+0.45
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Continuation of Table 2

1 2 3 4 5 6
1 month
Hemoglobin, g/I 124.8+0.8 124.8+0.6 124.6+1.5 124.0+0.8 123.8+1.9
Erythrocytes, 10'?/I 5.47+0.10 5.44+0.03 5.47+0.14 5.35+0.09 5.36x0.19
Thrombocytes, 10%/I 404.0+25.2 402.8+29.7 397.4+32.2 401.4+24.1 397.0+27.7
Leukocytes, 10%I 8.86+0.63* 8.80+0.53 8.50+0.40 8.06+0.54 8.80+0.33
Neutrophils, % 27.40+3.92 25.20+1.80 25.20+£1.97 26.20+£3.91 27.40+1.82
Eosinophils, % 1.60+0.60 1.20+£0.40 1.80+£0.49 2.00+0.55 1.40+0.24
Basophils, % 0.40+0.24 0.20+0.20 0.40+0.40 0.20+0.20 0.20+0.20
Lymphocytes, % 69.40+4.27 72.60+1.50 72.00+2.12 71.20+3.73 69.80+1.69
Monocytes, % 1.20+0.58 0.80+0.37 0.60+0.24 0.40+0.24 1.20+0.58
3 months
Hemoglobin, g/I 125.8+1.1 125.8+1.0 126.0+1.4 125.2+1.1 124.8+2.0
Erythrocytes, 10'?/I 5.57+0.09 5.56+0.08 5.58+0.13 5.51+0.09 5.51+0.17
Thrombocytes, 10%/I 425.6+24.2 418.8+£30.7 446.4+24.8* 449.4+10.1* 428.6x+27.1
Leukocytes, 10%I 9.02+0.59* 9.86+0.51* 9.16+0.50 9.06+0.62 9.42+0.46
Neutrophils, % 27.20+5.40 28.00+3.57 28.60+2.82 27.00+3.42 27.40+4.14
Eosinophils, % 1.00+0.20 1.40+0.24 1.40+0.24 1.20+0.20 1.20+0.20
Basophils, % 0.20+0.20 0.40+0.40 0.20+0.20 0.20%0.20 0.00+0.00
Lymphocytes, % 71.20+4.80 69.40+2.66* 69.20+2.40 70.80+3.01 71.00+£3.90
Monocytes, % 0.40+0.24 0.80+0.20 0.60+0.24 0.80+0.37 0.40+0.30
Note. n — number of animals in the group; * — p < 0.05 compared to the baseline.
Table 3

Serum biochemical indices of rabbits after repeated cutaneous application
of the cream with cerium dioxide nanoparticles (n = 8; M+m)

Experimental groups
Biochemical indices The cream with CDN
Intact control Placebo
0.06 g/kg 0.18 g/kg 0.60 g/kg
1 2 3 4 5 6
Baseline
ALT, pkat/I 0.23+0.03 0.24+0.04 0.25+0.06 0.25+0.07 0.26+0.05
AST, pkat/I 0.16+0.03 0.17+0.04 0.19+0.05 0.16+0.03 0.17+0.03
Total protein, g/l 50.83+2.04 50.24+2.37 53.03+1.71 52.39+2.95 52.21+3.33
Albumin, g/I 35.03+1.90 36.22+1.96 34.22+1.39 36.02+1.26 34.53+1.72
Glucose, mmol/I 4.44+0.26 4.70+0.20 4,72+0.38 4.86+0.44 4.61+0.24
Cholesterol, mmol/I 1.28+0.08 1.384+0.18 1.40+0.10 1.324+0.23 1.35+0.16
Potassium, mmol/I 4,55+0.11 4.27+0.30 4.49+0.31 4.23+0.37 4.32+0.20
Sodium, mmol/I 160.1+11.8 167.5+9.0 164.7+6.3 176.2+11.2 163.3+11.5
Chlorides, mmol/I 106.7+3.2 105.1+3.0 104.7+2.0 105.1+1.5 102.9£1.1
1 month

ALT, pkat/I 0.27+0.05 0.28+0.04 0.30+0.05 0.27+0.02 0.33+0.06
AST, pkat/I 0.17+0.05 0.15+0.01 0.19+0.05 0.11+0.03 0.16+0.05
Total protein, g/I 60.64+2.67* 62.78+2.04* 61.41+3.88* 66.92+4.48* 65.84+4.40%
Albumin, g/l 34.95+1.73 35.83+0.82 35.87+0.98 35.69+0.59 35.63+1.09
Glucose, mmol/I 4.45+0.11 472+0.42 5.12+0.59 5.57+0.81* 6.43+0.24*#15
Cholesterol, mmol/I 1.73+0.08* 1.76+0.22 1.58+0.08 1.53+0.20 1.64+0.27
Potassium, mmol/I 428+0.44 4.74+0.40 4.76+0.20 4.39+0.32 4.50+0.24
Sodium, mmol/I 163.0+7.3 171.5+8.1 158.8+7.8 151.1£17.2 164.9+9.1
Chlorides, mmol/I 107.1£2.0 103.3+£2.7 105.9+3.1 107.1+1.7 104.2+1.8
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Continuation of Table 3

1 2 3 4 5 6
3 months
ALT, pkat/I 0.28+0.06 0.32+0.03 0.38+0.05 0.40+0.09 0.42+0.09
AST, pkat/I 0.14+0.03 0.17+0.08 0.19+0.04 0.17+0.04 0.17+0.03
Total protein, g/l 70.77+1.96* 74.19+2.45% 73.53+2.66* 70.68+2.95* 74.93+3.00*
Albumin, g/l 34.65+0.95 35.43+0.51 35.30+0.91 35.92+1.23 35.42+1.16
Glucose, mmol/I 4.84+0.32 4.22+0.27 4,68+0.19 4.56+0.36 5.34+0.67*
Cholesterol, mmol/I 2.26+0.22* 2.10+0.13* 1.88+£0.41 1.90+0.32 1.91+£0.39
Potassium, mmol/I 4.40+047 4.56+0.39 4.31£0.34 4.40+0.24 4.24+0.22
Sodium, mmol/I 181.1+£6.8* 186.2+4.5* 184.0+£2.9*% 193.2+5.8 185.4+3.8*
Chlorides, mmol/I 126.5+2.8* 125.0+£3.2% 123.0+£2.9% 121.8+2.0* 125.4+2.0*

Note. n - number of animals in the group; * — p < 0.05 compared to the baseline; # - p < 0.05 compared to the intact control;
1 - p < 0.05 compared to placebo; § — p < 0.05 compared to the group of 0.06 g/kg cream with CDN application.

In 3 months of the experiment in most of the
groups, including the intact control, a slight increase
in the levels of serum sodium (by 11.2-13.5 %) and
chloride (by 15.9-21.9 %) were observed. Never-
theless, there were no significant changes between
the groups.

Thus, in repeated cutaneous application of the
cream with CDN in the doses 0of 0.06, 0.18, and 0.60
g/kg for 90 days in rabbits no significant changes
in the general state and behavior of animals, con-
sumption of food and water, the body mass dynam-
ics, and blood hematological and biochemical indi-
ces were observed.

There is literature data concerning the subacute
toxicity of CDN in intragastric administration, they
confirm conclusions about the safety of nanosized
cerium compounds. In the experiment of A. Ramesh
et al. CDN were administered to rats intragastrical-
ly in the doses of 500, 1000, and 2000 mg/kg once
a day for 28 days. The authors did not observe mor-
tality or signs of poisoning, any changes in the body
mass, blood biochemical and morphological indi-
ces, mass coefficients and the structure of internal
organs of animals [14].

In the study of K. Shanker et al. the subacute to-
xicity of CDN in intragastric administration in mice
in the doses of 800, 1000, and 2000 mg/kg for
28 days was assessed. There were no pathological
changes in the structure of the pancreas, kidneys,
spleen, heart, and liver; no deviations in body mass,
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mass coefficients of internal organs were observed,
no signs of inflammation were detected [15].

CONCLUSIONS

1. In the subchronic toxicity experiment in rabbits
it was found that there were no significant changes in
the general state, behavior of animals, consumption of
food and water; and the body mass dynamics in repeated
cutaneous application of the cream with CDN in the do-
ses of 0.06, 0.18, and 0.60 g/kg for 90 days. In the group
of application of the dose of 0.60 g/kg the body mass in-
creased by 8.8 % in two weeks, while positive changes
in the intact control (an increase by 11.0 %) were seen
only in three weeks after the beginning of the study.

2. No significant changes in blood hematological
indices (hemoglobin level, erythrocyte, leukocyte,
and thrombocyte count, leukogram) were obser-
ved in the groups of application of the cream with
CDN compared to the intact control.

3. When applying the cream with CDN in the do-
ses of 0.18 and 0.60 g/kg the higher glucose level
(25.2 % and 44.5 %, respectively) was observed in
1 month of the experiment compared to the intact
control group. However, by the end of the study dif-
ferences in this index were absent. The analysis of
serum biochemical indices showed that the cream
with CDN in repeated application did not affect the
activity of ALT and AST, total protein, albumin, cho-
lesterol, potassium, sodium, and chloride levels.
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