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SCREENING OF BEARBERRY LEAVES EXTRACTS
HYPOGLYCEMIC EFFECT AND STUDY OF ACUTE TOXICITY

Diabetes mellitus type 2 (DM2) is a global health problem. The plant origin medicinal preparations revealed dif-
ferent mechanisms of antidiabetic action. Despite a wide range of plants that have already been studied, other species
are of interest. Particularly, Bearberry (Arctostaphylos uva-ursi) attracted our attention because its leaves are rich with
biologically active compounds, but hypoglycemic activity has not been studied yet.

The aim of our experiment was studding acute toxicity and hypoglycemic activity of Bearberry extracts on non-
diabetic standard models.

Materials and methods. It was conducted the screening of hypoglycemic effect in healthy rats, oral glucose tolerance
test in healthy rats and study of acute toxicity. The object of study were water and alcohol polyphenol extracts of Bear-
berry leaves (extractor —alcohol 50 % and 90 %).

Results and discussion. Screening and comparative study shows that the maximal hypoglycemic activity revealed
Bearberry leaves alcohol extract (extractor - 50 % ethanol, PE50) in dose 100 mg/kg. The least pronounced effect was
observed for the introduction of water extract administration.

Conclusions. The results indicate the practicability of this Bearberry leaves extract further study for renewal the
range of medicinal products that revealed hypoglycemic activity.
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I. b. KpaBuyeHnko, MaTap MaseH, O. A. KpacizibHikoBa
CKpUHIHT rinormtikeMiyHOi aKTUBHOCTi €KCTPaAKTIB 3 JIUCTSI My4YHULIi 3BU4YaHOI

Td BUBYEHHA l‘OCTpO'l' TOKCHUYHOCTI

Lyxposuii gia6et 2 Tuny (L /]2) € mio6asbHOI0 IPO6JIEMOI0 OXOPOHH 3710pOB’s. EQeKTUBHICTD JlikapchbKUX Mpemna-
paTiB pOCJMHHOTO MOXO/KEHHS MOSICHIOEThCS Pi3HUMU MeXaHi3MaMU aHTH/iabeTUYHOI [iii. He3Baxkatouu Ha LIMPOKHUMA
CIEKTP POCJIMH, SIKi BXKe NifjaBaincs BUBYEHHIO, iIHTepec NpesCTaBAsATb i iHui Bugu. 3okpemMa, MyuyHH1ls 3BUYalHA
(Arctostaphylos uva-ursi) npuBepHyJIa HAILly YBary, Tak fK ii JIUCTA 6araTe Ha 6i0JIOTiYHO AaKTUBHI CIIOJIYKH, OHAK IX
rimoryiikeMiuHa aKTHBHICTb 11je He BUBUEHa.

MeTa JjaHOT0 eKCllepMMeHTY MoJisiraja y BUBUeHHI roCTPOI TOKCHUYHOCTI Ta rinor/ikeMiyHOI akTUBHOCTI €KCTPaKTiB
MyuHuLi 3BUYaliHOI Ha CTaHJapTHUX MOJIeJISIX y 3/I0POBHUX LIypiB.

Marepiai Ta MeToAU. By/io NpoBe/ieHO 10Ci/P>KeHHS rinorylikeMiYHOI aKTUBHOCTI Ha 3/J0pOBUX 11lypax, Hepopasib-
HUH TECT TOJIEPAHTHOCTI /10 IVIIOKO3U Ha 3[J0POBUX LypaXx i JOCJAiPKeHHSI TOCTPOI TOKCUYHOCTI. O6'EKTOM JJOC/TiPKEeHHS
6ysiv BOAHUH i cnUpTOBi no1ideHOIbHI €KCTPAKTH JIUCTS MyYHHI 3BUYaliHOI (eKcTpareHT — eTaHos1 50 % i 90 %).

Pe3ysnbraTi Ta iX 06roBopeHHsA. CKpUHIHT i NOPiBHs/IbHE JOCJi/XKeHHS I0KA3yIOTh, [0 MaKCHMaJIbHY Tilori-
KeMi4YHY aKTUBHICTb NIPOSIBUB CIIUPTOBUN eKCTPAKT 3 JIMCTSA My4yHuULi 3BU4aiiHOI (ekcTpareHT - 50 % eTaHousy, PE50) B
n03i 100 mr/xr. HalimeHmui rinoryiikeMidyHu# edeKT criocTepiraBcs Mpu BBeJeHHI BOJHOTO €KCTPAKTY.

BuCHOBKHU. Pe3ysibTaTy nokasaiu AOLIJIBHICTb 0AA/IbIIOr0 BUBYEHHSA eKCTPAKTY JIUCTA My4yHMIi 3BUYalHOI A4
OHOBJIEHHS] aCOPTUMEHTY JIiIKapChKHUX IpenapariB 3 rinorjaikeMiyHO0 aKTUBHICTIO.

Kaiouosi cnoea: TosokHsanka 3suyaiina (Arctostaphylos uva-ursi); eocmpa mokcuuHicme,; einoaaikemiuHa akmus-
Hicmb; nepopabHUll mecm moiepaHmuocmi 0o 2a10Ko3U

A. B. KpaBuyenko, MaTap MaseH, 0. A. KpacuJbHUKOBa
CKpMHUHT TUNIOIVIMKEMUAY€EeCKOM aKTUBHOCTH 3KCTPAKTOB U3 JIUCTbeB TOJIOKHAHKU

OGBIKHOBEHHOU U M3y4YeHH e OCTPOM TOKCUYHOCTH

Caxapubli guabet 2 tuna (C/2) aBisercs r1o6aJbHON Npo6aeMoi 34paBooxpaHeHHs. IPPEeKTUBHOCTD JIeKap-
CTBEHHbIX NIPeNapaToB PaCTUTENbHOTO IPOUCKXOXKAEHHUS 06'bsICHAETCS pa3/IMYHbIMU MeXaHU3MaMH aHTH/AHA6ETUYECKOT0
JleficTBUs. HecMOTpst Ha LIMPOKUH CIEKTP U3yYeHHbIX PaCTEHUH, HHTEepeC MPeJCTaBIISAI0T U Jpyrue BU/bL B yacTHO-
cty, TosloKHAHKA 06bIKHOBeHHas (Arctostaphylos uva-ursi) npejcTaBseT HAYYHbIN HHTEPeEC, TaK KaK ee JIUCThbsA 6ora-
Thl 6M0JIOTHYECKH aKTUBHBIMH COeJUHEHUSIMU, OZJHAKO UX THIIOTJIMKEMUYeCKasi aKTHUBHOCTb ellle He 3y4YeHa.

IleJ1bI0 Halllero 3KCEPUMEHTA ObLIO U3yYeHHe OCTPOH TOKCHYHOCTH U TMIIOIVIMKEMUYECKOH aKTHBHOCTH 3KCTPaK-
TOB TOJIOKHAHKM OGBIKHOBEHHOH Ha He/juabeTHYeCKUX CTaHJapPTHBIX MOJEeJIAX.

MaTtepuassl M1 MeToAbl. Bbl10 TPOBe/IEHO HCC/Ie/J0BaHME THIIOIIMKEMHUYECKOH aKTUBHOCTH Ha 3/J0POBBIX KpbICaX,
HepopasIbHBIHA TECT TOJEPAaHTHOCTH K IVIIOKO3€ Ha 3[J0POBBIX KPbICaX U UCC/Ie/JOBAaHHE OCTPOH TOKCUYHOCTH. OGbeKTOM
WCC/IeloBaHUS ObUIM BOAHBIN U CTUPTOBBIE MO/ (EHOIbHbIE IKCTPAKThI IMCTheB TOJTOKHAHKH 0GBIKHOBEHHOM (3KCTpa-
reHT - ankoroJib 50 % u 90 %).

Pe3y/nbTaThl M X 06CyKAeHne. CKPUHUHT U CPaBHUTE/IbHOE UCC/IeZl0BaHKE OKAa3bIBAKOT, YTO MAaKCUMaJIbHYIO TUII0-
IJIMKEMUYECKYI0 aKTUBHOCTD ITPOSIBUJI CTIUPTOBBIN 3KCTPAKT U3 JIMCTbeB TOJIOKHAHKN 0ObIKHOBEHHOM (3KcTpareHT - 50 %
aTaHos1a, PE50) B no3e 100 Mr/kr. HariMeHbImi runorymmkeMudeckuii a¢p ekt Hab.110/a1cst IPH BBeAAEHUH BOJHOI0 3KCTPAKTa.

BbIBOABI. Pe3y/ibTaThl oKa3au 11e/1eco006pasHOCTb AalbHEHIIEro U3yUYeHUsl 9KCTPAKTa JIUCTbeB TOJMOKHAHKHI
06BIKHOBEHHOM JI/Is1 TOMOJTHEHUS aCCOPTHMEHTA JIeKapCTBEHHBIX TPernapaToB C THIOTJTMKEMUYeCKOH aKTHBHOCTBIO.

Kawouesvle cnoea: TonokHsHKka 06bikHOBeHHAs (Arctostaphylos uva-ursi); ocmpas mokcuyHocms; 2uno2aukemuye-
CKasi aKmugHOCMb; Nepopa/ibHbLl mecm mo/aepaHmHOCMuU K 2/110K03e
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INTRODUCTION

Diabetes mellitus type 2 (DM2) is a global health prob-
lem. More than 230 million people worldwide are affect-
ed, and it is expected to reach 350 million by 2025 [1-2].

For the DM2 pharmacological correction clearly are
used hypoglycemic drugs of synthetic origin but the natu-
rally compounds complexes obtained from plants are quite
popular. That is because there action involved different
mechanisms and allows to prevent complications, which
always occurs under the DM2 development [3-4]. Despite
a wide range of plants that have already been studied,
other species are of interest. In this respect our atten-
tion was attracted by Bearberry (Arctostaphylos uva-ursi),
which leaves are rich with biologically active compounds
and has been used for a long time in medical practice.
However, this plant hypoglycemic activity was not stu-
died [5]. For this purpose, we conducted Bearberry leaves
extracts hypoglycemic screening in healthy (non-diabetic)
rats and under glucose load (glucose tolerant test, GTT).

The aim of our experiment was studding acute toxi-
city and hypoglycemic activity of Bearberry extracts on
non- diabetic standard models.

MATERIALS AND METHODS

Hypoglycemic study in healthy rats [6]. For scre-
ening of hypoglycemic activity were used inbred albino
male rats (14 weeks age) weighing 180-200 g. Animals
were divided into groups (n = 4) depending on the aim of
the experiment: 1 - intact control (IC) healthy animals,
which were administered physiological solution; 2-4 -
animals administered water polyphenol extract of Bear-
berry leaves (PEW) in doses 50, 100, 500 mg/kg; 5-7 -
animals administered 50 % Bearberry leaves ethanol extract
(PE50) 50, 100, 500 mg/kg; 8-10 - animals administe-
red 90 % Bearberry leaves ethanol extract (PE90) 50, 100,
500 mg/kg; 11 - animals administered Arphasetin in-
fusion (AI) in recommended dose recalculated for rats
(18 ml/kg). The test extracts were administered to over-
night fasted animals orally with the help of gastric ca-
theter sleeved to syringe. Blood glucose concentration
were determined with the help of glucometer “One Touch
Select” (LifeScan, USA) at the 0, 2, 4. 6 and 8 hours after
extracts administration, samples were collected by gin-
gival vein punction [7].

Oral glucose tolerance test (OGTT) in healthy rats [6].
In order to study hypoglycemic activity using the OGTT
were used inbred albino male rats (14 weeks age) weighing
180-200 g. Animals were divided into groups (n = 6) de-
pending on the aim of the experiment: 1 - intact control
(IC) healthy animals, which were administered physio-
logical solution; 2 - animals, which were administered
glucose solution in dose 3 g/kg body weight per os (glu-
cose load, for other group of animals 30 min after drug
administration); 3 - animals after glucose load and ad-
ministered PEW; 4 - animals after glucose load and ad-
ministered PE50; 5 - animals after glucose load and ad-
ministered PE90; 6 - animals after glucose load adminis-

tered Al (18 ml/kg); 7 - animals after glucose load ad-
ministered metformin (15 mg/kg). The test extracts were
administered to overnight fasted animals orally with the help
of gastric catheter sleeved to syringe in dose 100 mg/kg.
Blood glucose concentration were determined with the
help of glucometer “One Touch Select” (LifeScan, USA)
at the 0, 15, 30. 60 and 120 minutes after glucose load,
samples were collected by gingival vein punction [7].

Study of acute toxicity. Acute toxicity of PE50 was
determined according to the OECD (Organization for Eco-
nomic Cooperation and development) No. 423 protocol
(Protocol) [8]. In experiment were used female rats weigh-
ting 160-180 g, 14 weeks age (n = 3). According to the
Protocol, study was done in two stages. During first sta-
ge, 3 groups of animals were administered 100, 600 and
1000 mg/kg of PE50 respectively intragastrically and ob-
served for the first 4 h and 24 h for signs of toxicity and
mortality. For the second stage were selected doses 2000,
3000 and 5000 mg/kg and 3 groups of rats after single
ED50 intragastrically administration were supervised for
signs of toxicity and mortality for 72 h.

All animals were kept in standard conditions of the
NUPh Central Scientific-Research laboratory 7 days or mo-
re prior to allow for acclimatization. Animals were hou-
sed in polypropylene cages in groups of 3 animals room
at 23 * 2 °C and relative humidity of 50-60 % under
12 : 12 h light:dark cycle. The animals were provided stan-
dard diet and water ad libitum. The animal experiments
were conducted after obtaining institutional ethics com-
mittee clearance, in accordance with the “General Ethi-
cal Principles of Animal Experiments” (Ukraine, 2001).
Bearberry leaves extracts were obtained at NUPh phar-
macognosy department under the prof. Koshoviy 0. M.
supervision.

The statistical processing of the data was carried out
using the STATISTICA program (StatSoftInc., USA, ver-
sion 6.0).

RESULTS AND DISCUSSION

The first stage of the experiment was done in order to
screening and select the most effective extract and dose
in non-diabetic rats for the assessment of hypoglycemic
effect. We have found that more pronounced hypoglyce-
mic effect was after 6 hours after treatment agents ad-
ministration (Table). Nevertheless, it was indicated that
studied extracts showed a hypoglycemic activity, its dis-
tinctiveness significantly depended on the extractor and
dose used. Thus, hypoglycemic effect of PEW was not sig-
nificant during all the time of observation. The significant
decrease in blood glucose level was determined for PE50
in doses 50 mg/kg (8.1 % from the baseline), 100 mg/kg
(14.4 % from baseline) and 500 mg/kg (7.2 % from ba-
seline). As for PE90 introduction the maximal decrease
in blood glucose content was observed also after 6 h from
the extract administration, but only in the dose 100 mg/kg.

As areference drug was selected Arphasetin, as, cur-
rently in the Ukraine pharmaceutical market, it is the only
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Table
HYPOGLYCEMIC EFFECT OF BEARBERRY LEAVES EXTRACTS ON NORMOGLYCEMIC RATS
Group Treatment Dose (on.kg of Blood glucose, mmol/1
body weight) 0 2h 4h 6h 8h
1 NaCl, 0.9 % 1mg 3.97+£0.23 3.92+0.22 4.04 £0.26 3.83+0.18 3.85+0.09
2 50 3.91+0.18 3.96+0.23 3.87 +£0.22 391+0.21 4.02+0.14
3 PEW 100 4.04+0.13 3.95+0.19 4.01+0.19 3.89+0.19 3.87+0.15
4 500 3.96 +0.19 3.89+0.21 3.79+0.14 3.87 +0.17 3.98+0.23
5 50 4.05+0.17 3.93+0.17 3.81+0.23 3.74 £ 0.24* 3.90 +0.21
6 PES0 100 4.01+£0.11 3.88+0.24 3.61+0.22* 3.43+0.17* 3.72+0.24
7 500 3.99+0.24 3.94+0.16 3.78+0.19 3.70 £ 0.21* 3.81+0.19
8 50 3.93+£0.15 3.84+0.21 3.72+0.24 3.65+0.19 3.84+0.18
9 PE90 100 3.89+0.10 3.72+0.18 3.67+£0.18 3.41+0.14* 3.69+0.21
10 500 4.06 +£0.16 3.94 +0.22 3.71+0.21 3.77 £ 0.09 3.93+0.23
11 Al 18 ml 4.02 £0.22 3.63+0.21 3.42 +0.24* 3.33+0.21* 3.82+0.14

Notes: * - p < 0.05 - Intact control vs treatment groups.

one plant origin preparation - plant species with anti-
diabetic activity. In our experiment, we administered to
laboratory animals the recommended dose recalculated
for rats. The results showed the significant blood glucose
rate reduction after 6 h after Al administration by 18.1 %.
Thereby in normoglycemic study we have observed that
glucose reduction rate was more prominenet at a dose
100 mg/kg for PE50.

For further hypoglycemic activity study OGTT was
carried out. Fig. depicts the result of OGTT in healthy rats
after extracts oral administration.

As shown in Fig. the baseline levels of blood glucose
did not differ among the groups. It was found that glu-
cose load caused hyperglycemia by 60.3 % after 60 min.
The administration of PEW did not have a significant ef-

8.5

fect on the glycemia dynamics. On the contrary, PE50 ad-
ministration caused a reliable glycemia after 30 minutes
by 18.7 %, after 60 min by 26.8 % (Fig.). PE90 reduced
glucose level in animals by 41.1 % in 60 min. Along with
Arphasetin as reference preparation was used Metformin
in dose 15 mg/kg.

As aresult, determine the ability of Bearberry leaves
extracts to reduce hyperglycemia after glucose load found
that PE50 provides a significant reduction in glycaemia
by 16.8. Thus, the most promising for further study should
consider, therefore, further investigation of antidiabetic
properties.

As for acute toxicity study, the obtained results sho
wed that rats under administration of the PE50 study-
doses the animal death and signs of intoxication were
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Fig. Effect of Bearberry leaves extracts on blood glucose level (mmol/l) in loaded normoglycemic rats

Notes: * - p < 0.05 - intact control vs treatment groups; ** - p < 0.05 - treatment groups vs glucose load
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not observed. Thus, the substance belongs to the class of
relatively non-toxic substances with intragastric administra-
tion according to the classification of toxicity [6].

CONCLUSIONS
Screening and comparative study shows that the maxi-
mal hypoglycemic activity revealed Bearberry leaves al-
cohol extract (extractor - 50% ethanol, PE50) in dose

100 mg/kg. PE50 belongs to the class of relatively non-
toxic substances with intragastric administration.

The results indicate the practicability of this Bear-
berry leaves extract further study for renewal the range
of medicinal products that revealed hypoglycemic ac-
tivity.
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