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THE STUDY OF ANTIDIABETIC ACTION OF THE PHLOMIS
PUNGENS EXTRACT

Topicality. Despite the rather large arsenal of antidiabetic drugs, the main goal of DM pharmacotherapy, aimed at
reducing hyperglycemia and progress of diabetic vascular complications, still remains far from practical implementation.
In this regard, the expansion of antidiabetic drugs spectrum due to natural biologically active substances is actual and
promising.

Aim. To study the antidiabetic action of phlomis pungens extract.

Materials and methods. Trials were performed on 33 rats. Experimental diabetes was caused by a single intrave-
nous alloxan injection at a dose of 70 mg/kg to females weighing 200-250 g. The extract of the Phlomis Pungens (PP) was
injected once a day intragastrically at doses of 25 and 50 mg/kg daily for three weeks prior to modeling of experimental
diabetes, and for 30 days of the experiment. Control animals received water in a similar regime. Metformin was used as
a reference preparation in a dose of 100 mg/kg. Intraperitoneal glucose tolerance test was performed as follows: after
night fasting (16-18 hours) rats intraperitoneally injected glucose solution at a dose of 3 g/kg in the morning.

Results and discussion. Experimental diabetes was caused by a single intravenous alloxan injection at a dose of
70 mg/kg to females weighing 200-250 g. Basal glycemia was determined in dynamics: baseline level and after alloxan
injection - at the 3rd (period of acute development of hyperglycemia), 1, 2 and 4 weeks of the trial. As a result of the trial
it was established that the extract of the Phlomis Pungens (PPE) demonstrates a hypoglycemic effect in a dose of 25 m
50 mg/kg for 4 weeks of the trial. The most pronounced hypoglycemic effect of PPE demonstrated by the end of the trial,
i.e. at 4 weeks and significantly reduced the blood glucose level in comparison with the control pathology (CP) by 40 %.
According to hypoglycemic activity, the extract of Phlomis Pungens in 2 doses of 25 and 50 mg/kg demonstrated almost
the same effect and did not differ significantly between each other.

Conclusions. The Phlomis Pungens Extract demonstrated a pronounced hypoglycemic effect against the back-
ground of exudate alloxan diabetes of moderate severity. Against the backdrop of a glucose load, the Phlomis Pungens
extract reduces the level of basal glycemia by decreasing insulin resistance and exceeds the activity of metformin at a
dose of 50 mg/kg.
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A.T. bBagasioBa

BuBYeHHA aHTHAia6eTUYHOI Aii eKCTPaKTy 30MHUKA KOJII0YO0Tro

AkTyasbHicTh. He3BaXkalouu Ha JOCUTb BeJIMKUH apceHasl NPOTH/iabeTUYHHUX Ipenaparis, roJioBHa MeTa dap-
MakoTepamii 11/], cnpsiMoBaHa Ha 3HM)KEHHs rinepmikeMii i mporpecyBaHHA AiabeTUYHUX CYAUHHUX YCKJIQHEHb, LIie
3aJIMIIAETHCS JATeKOI0 BiJj NpaKTUYHOI peasizanii. Y 3B’A3Ky 3 LIUM PO3IUIHMpPEHHS CNeKTpa aHTH/ia6eTUYHUX 3ac06iB
3a paxyHOK IPUPOAHUX 610/10rYHO aKTUBHUX PEUYOBUH € aKTyaJbHUM i IepCleKTUBHUM.

MeTa po60TH. MeTo10 JaHOI pO6GOTH € BUBYEHHS aHTU/iabeTUYHOI Jiil eKCTPaKTY 30ITHHUKA KOJIH0YO0ro.

Marepianu Ta MmeTogu. Jlocaiay npoBoguincsa Ha 33 mypax. EkcneprMeHTa/bHUH IyKPOBUH /iaGeT BUKJIUKA-
JIY LIJISIXOM OZIHOPAa30BOT'0 BHYTPILIHbOBEHHOT'O BBEJIEHHS aJ0KCaHy B 1031 70 Mr/Kr 1ypaM camunsam Macoto 200-250 r.
ExkcTpakT 3onHMKa Kostodoro (E3K) BBoAW/IM OAMH pa3 Ha JIeHb BHYTPIlIHBOLIYHKOBO B Z103ax 25 i 50 Mr/Kr 10/jHs BIPO-
JIOB>K TPbOX THXKHIB [J0 MOZleJII0OBaHHA eKCllepUMeHTaIbHOro AiabeTy i BnposoBx 30 JHIB exciepuMeHTY. KOHTpOJIbHI
TBapHMHU OTPUMYBaJIM BOAY B aHAJIOTIYHOMY pexHMi. Sk mpemnapaT nmopiBHAHHA BUKOPHUCTOBYBaIM MeThOpMiH y A03i
100 mr/xr. BHyTpillHbOOUYEepEeBUHHUM TECT TOJEPAHTHOCTI 10 IVIIOKO3U TPOBOAMIN HACTYTHUM YHHOM: ITiCJI HIYHOTO
rosionyBaHHs (16-18 roauH) 1ypaM BpaHLli BHYTPilIHbOOYEPEBUHHO BBOJIUJIA PO3YUH IVIIOKO3HU B /1031 3 I'/KT.

Pe3synbTaTi Ta ix 06roBopeHHs. EkciepiuMeHTaIbHUH LykpoBui AiaGeT (L/1) BUK/IMKaIX HIJISXOM OAHOPA30BO-
ro BHYTPILIHbOBEHHOT'0 BBe/IEHHS aJloKcaHy B Z103i 70 Mr/kr mypam camunsaM mMacoro 200-250 r. BasanbHy riikeMiro
BHU3HAYaJIM B JMHAMIIli: BUXiHUH piBeHb i Mic/isl BBeIeHHS aJIOKCaHy — Ha 3-il (epiof rocTporo po3BUTKY rinepriikemii),
1, 2 i 4 TukHI ekciepuMeHTY. B pe3ysibTaTi ekcriepruMeHTY 6yJ10 BCTAaHOBJIEHO, 110 €KCTPAKT 30MHUKa Kosttrodoro (E3K)
nposiBJsi€ rinoraikeMiuny Aito B 031 25 M 50 Mr/Kr BpooB:x 4 THKHIB ekcriepuMeHTy. Hall6inb11 BUpakeHy rino-
riikeMiuny fAito E3K nposiBUB 10 KiHLAl eKCIIEPUMEHTY, TO6TO Ha 4 TIXKHI i JOCTOBIpHO 3MeHIIyBaB piBeHb IVIIOKO3U B
KpOBi B OpiBHAHHI 3 KOHTpo/bHOIO NaToJiorieto (KII) Ha 40 %. 3a rimoriikeMiYHOI0 aKTUBHICTIO eKCTPAKT 30MHUKA
KOJII0YOT0 B 2-X 103aX — 25 1 50 Mr/Kr nposiBjisiB Mai»Ke 0OJHAKOBUHM epeKT i pe3ysibTaTH JOCTOBIpHO He BiApisHsIMCS
Mix co6o1o.

BHCHOBKM. EXCTPaKT 30MHHKa KOJIIOYOr0 YHHUTh BUpaXKeHy rinorjikeMiuHy Jif0 Ha TJIi eKCyAaJbHOTO aJ0KCaHO-
BOTO AiiabeTy cepeHbOI TSHKKOCTI. Ha TuIi III0K03HOTr0 HaBaHTaXKeHHS eKCTPAaKT 30MTHUKA KOJII0YOTr0 3HIKYE piBeHb 6a3asib-
HoI rJ1ikeMil 3a paxyHOK 3HM)KEeHHS iHCYJIIHOPE3UCTEHTHOCTI i NepeBUILYE 32 aKTUBHICTIO MeTdOpPMiH ¥ 103i 50 Mr /K.

Karwuoesi caoea: 3onHuk koarwovutl; aumudiabemuyHa 0isl; 6a3aabHd 2AiKeMmis
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l/lsyqeﬂue aHTuanaﬁeanecxoro AeﬁCTBHﬂ J3KCTPAKTaA 30IMTHUKA KOJII0YEero

AKTya/IbHOCTB. HecMOTps Ha [0OCTaTOYHO 60JIBIION apceHa NPOTUBOANAGETHYECKUX NTPeNapaToB, [JIaBHas 1iesb
dapmakoTrepanuu C/l, HanpaB/eHHas Ha CHIXKeHHe THIIepIIMKeMUH U IPOrpecCUpoBaHus JUabeTHUeCKUX COCYAUCTbIX
OCJIOXKHEHUH, ellle 0CTAETCs aJIeKOH OT NPaKTUYeCKON peasn3aliy. B cBA3M ¢ 3TUM pacliMpeHHe ClieKTpa aHTH uabe-
THYECKUX CPE/ICTB 3a CYET NPUPOAHBIX 6HOJIOTUYECKH aKTUBHBIX BEl|eCTB SIBJIETCS aKTyalbHbIM U IIepCIeKTUBHBIM.

Ilesib paGoThI - U3yyeHUe aHTUAUA6ETUYEeCKOro JeHCTBUS IKCTPAKTa 30[IHUKA KOJII0Yero.

MarepuaJsibl 1 MeToAbl. ONBITHI NPOBOJUIUCH HA 33 KpbIcaX JKCIIEPUMEHTAIbHbIN caxapHblid guabdet (C/) BbI-
3bIBaJIM [IyTEM OHOPA30BOr0 BHYTPHBEHHOTO BBe/IEHHUsI a/lJIOKcaHa B Zjo3e 70 MI/Kr KpbicaM caMkaM Maccor 200-250 .
JKCTPaKT 30NHHUKA Kostodero (33K) BBoguIM OJJMH pa3 B IeHb BHYTPHKEIYA04YHO B j03ax 25 1 50 MI'/KI exxe/JHEBHO
Ha NPOTSKEHUHU TPeX HeJleslb /10 MOJIe/IMPOBaHHUs 3KCIIepUMEHTAJIbHOT0 ArabeTa ¥ Ha MpoTskeHUH 30 AHeH aKcepH-
MeHTa. KOHTpo/IbHBIE )KHBOTHBIE M0JIy4aJy BOAY B aHAJIOTUYHOM peXXuMe. B kadecTBe mpenapaTa cpaBHEHHs UCIIOJIb-
30Basid MeTdopMuH B f03e 100 Mr/Kr. BHyTpUGPIOIIMHHBIN TECT TOJEPAHTHOCTH K IVIIOKO3€ POBOUIIU CIeIyIOIIUM
06pa3oM: rmocsie HOYHOTO rosiofjaHus (16-18 yacoB) KpbIicaM yTPOM BHYTPHUOPIOLIMHHO BBOAMJIM PAaCTBOP IJIIOKO3bI B
nose 3 r/Kr.

Pe3y/ibTaThl M MX 06CYKAEeHUe. JKCIIepUMeHTa/IbHbIN caXapHbli JuabeT BbI3bIBA/IM MyTeM OAHOPA30BOr0 BHYTPH-
BEHHOTI'0 BBe/IeHUs a/UIOKcaHa B Zjo3e 70 Mr/Kr KpbicaM caMmkaM Maccod 200-250 r. BazayibHy10 INIMKeMHUIO OTIpe/iesIsiin
B IMHAMHUKe: UCXOAHBIM yPOBEHb U N10CJIe BBeIeHUs a/UIOKCaHa — Ha 3-10 (IepHo/ OCTPOro PasBUTHUS THIEPIINKEMHUH),
1, 2 u 4 Hesles1d 9KCIlepUMeHTa. B pe3y/ibTaTe 3KcreprMMeHTa ObLJIO YCTAHOBJIEHO, UTO SKCTPAKT 30IIHUKA KOJII0YEro
(33K) mposiBasieT TUNOIJIMKEMUYECKOE JlelcTBHE B 1o3e 25 M 50 MI'/KT Ha NPOTsHKeHUHU 4 HeJiesib dKCIIepUMeHTa.
Hau6ousiee Bbipa>keHHOE TUIIOTJIMKeMUYecKoe AericTBre 3K NposiBUII K KOHILY 3KCIIEpUMEHTA, T. €. Ha 4 He/JieJie U JOCTOBep-
HO yMeHbIlIaJl YPOBEHb IVIFOKO3bl B KPOBU B CPaBHEHUHU € KOHTposbHOU naTosorueit (KII) Ha 40 %. [To runoriukeMu-
YeCKOH aKTHUBHOCTH 3KCTPAKT 30ITHUKA KOJIFOYEro B 2-X 103aX — 25 ¥ 50 MI'/KT MPOsBJIAJIN IOYTH OAMHAKOBBIN 3 deKT
U IOCTOBEPHO He OTJIMYAJIMCh MEX/1Y COOOM.

BBIBOJBI. JKCTPAKT 30MHUKA KOJIIOUEro MposIBJseT BbIpakeHHOe TUIOIJIMKeMUYecKoe JelicTBUe Ha GOHe IKC-
CyAaJIbHOTO a/IJIOKCAaHOBOTO inabeTa cpesiHel TskecTH. Ha GpoHe rII0KO3HOM HarpyskH 3KCTPAKT 30ITHUKA KOJII0Yero
CHIDKAeT YPOBeHb 6a3a/bHON ITIMKEMUH 3a CYET CHUXKEHUs] MHCYJIMHOPE3UCTEHTHOCTH U IPeBBILIAEeT 110 aKTUBHOCTH

MeTHOpPMHUH B Jj03e 50 Mr/Kr.

Karouesvle cio08a: 30nHuk koarovutl; aHmuduabemuyeckoe deticmaue; 6a3aabHast 2AUKeMUs

INTRODUCTION

Diabetes mellitus is a global medical and social prob-
lem of the 21st century and ranks seventh among the lea-
ding causes of death in most countries of the world. Accor-
ding to the estimates of the World Health Organization
and the International Diabetes Association, the number of
people with diabetes mellitus (DM) is projected to reach
380 million in 2025, of which 95 % are patients with
type 2 diabetes [1, 2].

Despite the rather large arsenal of antidiabetic drugs,
the main goal of DM pharmacotherapy, aimed at reducing
hyperglycemia and progression of diabetic vascular compli-
cations, still remains far from practical implementation.
In this regard, the expansion of the spectrum of antidia-
betic drugs due to natural biologically active substances
is actual and promising [3, 4].

Compared with synthetic drugs, phyto-drugs have
a greater similarity to the animal and human organism
and are less toxic. This ensures their greater bioavaila-
bility at the systemic, organ and cellular levels, which is
physiologically implanted in the body. Natural compounds
are suitable for long-term use because of a less pronoun-
ced sensitizing effect on the body. All this forms the pre-
requisites for creating promising phyto-drugs for the treat-
ment of diabetes.

Flora of Azerbaijan is rich in species composition.
Plants are an indispensable source for obtaining medi-
cines of various pharmacological actions. However, to date,
these sources are not used rationally because of the lack
of study [5].

The genus Phlomis comprises perennial plants from
the family Lamiaceae. Several Phlomis species possess
various types of activity such as anti-inflammatory, anti-
convulsant, antitumor, antiallergic, antimicrobial and anti-
diabetic effects [6].

The aim of this work that to study of antidiabetic
action of extract of phlomis pungens.

MATERIALS AND METHODS

Trials were performed on 33 rats. Experimental dia-
betes was caused by a single intravenous injection of allo-
xan ata dose of 70 mg/kg to females weighing 200-250 g [4].
The extract of the Phlomis Pungens (PP) was injected once
a day intragastrically at doses of 25 and 50 mg/kg daily
for three weeks prior to modeling of experimental dia-
betes, and for 30 days of the experiment. Control animals
received water in a similar regime. Metformin was used
as a reference preparation in a dose of 100 mg/kg.

Intraperitoneal glucose tolerance test was performed
as follows: after night fasting (16-18 hours) rats intra-
peritoneally injected glucose solution at a dose of 3 g/kg
in the morning. The blood glucose concentration that was
obtained from the animal tail vein was determined be-
fore the administration of glucose and after 20, 40, 60,
90 and 120 minutes through glucose oxidase method [7].

RESULTS AND DISCUSSION
Experimental diabetes was caused by a single intra-
venous injection of alloxan at a dose of 70 mg/kg to fe-
males weighing 200-250 g [1]. The mechanism of cyto-
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Table 1
DYNAMICS OF BASAL GLYCEMIA OF AN EXTRACT OF A PHLOMIS PUNGENS AT INTRAGASTRIC
INTRODUCTION TO RATS WITH AN ALLOXAN DIABETES (M + m)
Dose Concentration of glucosis, mmol/1
Animal groups n !
mg/kg 1st week 2rd week 3rd week 4th week
Intact control 5 - 4.68 +0.45 445+0.14 444 +041 3.50+0.31
Control pathology 7 11.11 + 1.96* 10.33 + 1.65* 12.78 + 1.47* 9.87 +2.06*
7 25 6.43 £ 1.77** 9.00 £1.26 8.93 + 2.37** 6.00 = 0.39**
PrE 7 50 4.92 + 1.45** 9.3+£1.42 7.5 + 0.49** 6.8 £ 0.62**
Metformin 7 100 4.97 + 1.49%* 10.00 + 0.55** 9.3 £0.14** 7.5+ 0.62%*

Note: * - the differences are significant relative to the intact control, p < 0.05; ** - the differences are significant relative to the control pathology,

p < 0.05; n is the number of animals in each group.

toxic action of alloxan is caused by destructive action of
hydroxyl and superoxide radicals, which are formed as
a result of pancreatotoxin enhancement of free radical
and peroxide oxidation in biomebranes of B cells. After
administration in the body, alloxane binds to the mem-
branes of the 2-cells of the prostate, which leads to a ra-
pid decrease in the secretion of insulin [4, 8].

The test specimen (Phlomis Pungens extract (PPE)
was injected once daily intravenously at doses of 25 and
50 mg/kg daily for three weeks prior to modeling of expe-
rimental diabetes, and for 30 days of the experiment.
Control animals received water in the same manner. Metfor-
min was used as a reference preparation in a dose of
100 mg/kg.

Basal glycemia was determined in dynamics: base-
line level and after alloxan injection - at the 3rd (period
of acute development of hyperglycemia), 1, 2 and 4 weeks
of the trial.

The state of glucose homeostasis of animals against
the background of model pathology was assessed by the le-
vel of basal glycemia and glucose tolerance, which was

determined using an intraperitoneal glucose tolerance
test (IPGTT).

Intraperitoneal glucose tolerance test was performed
as follows: after night fasting (16-18 hours) rats intra-
peritoneally injected glucose solution at a dose of 3 g/kg
in the morning. The blood glucose concentration that was
obtained from the animal tail vein was determined be-
fore the administration of glucose and after 20, 40, 60,
90 and 120 minutes through glucose oxidase method [7].

The obtained data are presented in Tab. 1 and 2.

As aresult of the trial it was established that the extract
of the Phlomis Pungens (PPE) demonstrates a hypogly-
cemic effect in a dose of 25 m 50 mg/kg for 4 weeks of
the trial. The most pronounced hypoglycemic effect of
PPE demonstrated by the end of the trial, i.e. at 4 weeks
and significantly reduced the blood glucose level in com-
parison with the control pathology (CP) by 40 %.

According to hypoglycemic activity, the extract of
Phlomis Pungens in 2 doses of 25 and 50 mg/kg demon-
strated almost the same effect and did not differ signifi-
cantly between each other. The metformin comparison

Table 2

EFFECT OF PPE ON THE DEVELOPMENT OF HYPERGLYCEMIC REACTION IN RATS WITH ALLOXAN
DIABETES ON CARBOHYDRATE LOAD (IPGTT, GLUCOSE 3 g/kg, M + m)

Animal groups
Time of PPE ]
observation | Intact control (n=5) Control pathology Metformin, 100 mg/kg
(Alloxan,n=7) | 25mg/kg(n=6) | 50 mg/kg (n=6) (n=6)

Initial data 3.50 £0.31 9.87 + 2.06* 4.00 + 0.46** 4.77 + 0.65%* 4.54 +0.62%*

20 min 1412+ 0.94 24.82 + 1.64* 1523+ 1.71** 13.48 + 0.65** 14.90 + 1.37**

40 min 7.30+0.77 22.25+2.27* 13.43 + 1.58*/** 12.74 + 0.89* /** 15.61 + 1.38*/**
60 min 5.45 *0.49 22.02 + 2.20* 12.70 + 0.34*/** 9.92 + 1.01*/** 11.74 + 2.52%*

90 min 421+0.53 18.10 + 2.48* 10.92 + 1.77** 9.17 + 2.31** 9.10 + 1.24**

120 min 4.25+0.49 14.71 + 1.12* 8.40 + 1.11%/** 8.42 + 0.68* /** 7.00 +0.80

Notes: * - the differences are significant relative to the intact control, p < 0.05; ** - the differences are significant relative to the control pathology,
p < 0.05; n - is the number of animals in each group.
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drug also demonstrated a pronounced hypoglycemic ef-
fect, but was less active at all stages of the trial compa-

pronounced hypoglycemic effect was demonstrated by
the extract of the Phlomis Pungens in a dose of 50 mg/kg

red to the studied extract.

Effect of ppe on basal glycemia under conditions of
glucose load

The introduction of the extract in 2 doses and met- 1.
formin in the prophylactic dosage prevented a significant
increase in basal glycemia during the glucose load in com-
parison with CP. This is indicated by a decrease in glu- 2.
cose level for 20 min exposure, when studying animals
receiving PPE in doses of 25 mg by 39.6 % and 50 mg by
45.3 %, respectively. A similar trend in the group of ani-
mals receiving PPE was observed throughout the entire
trial. Against the backdrop of a glucose load, the most

and exceeded the activity of metformin.

CONCLUSIONS

Extract of the Phlomis Pungens demonstrated a pro-
nounced hypoglycemic effect against the background
of exudate alloxan diabetes of moderate severity.
Against the backdrop of a glucose load, the extract of
the Phlomis Pungens reduces the level of basal gly-
cemia by decreasing insulin resistance and exceeds
the activity of metformin at a dose of 50 mg/kg.
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