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ASSESSMENT OF GLUCOSE AND GLYCOGEN CONTENT
AFTER ADMINISTRATION OF AQUEOUS EXTRACT
FROM LEMNA MINOR FROND IN EXPERIMENTAL
HYPOTHYROIDISM

Experimental study of the evaluation of the effectiveness of the aqueous extract from Lemna minor frond on
carbohydrate metabolism in hypothyroid rats was carried out. Experimental hypothyroidism in rats was induced by
introduction of a 1 % solution of sodium perchlorate instead of drinking water for 20 days. After 20 days, the experi-
mental group of animals with hypothyroidism was treated with aqueous extract from Lemna minor frond at a dose of
0.5 ml/100 g body weight and with reference drug lodomarin at a dose of 12 mg iodine/kg. The results of studies has
shown evident corrective effect of aqueous extract from Lemna minor frond on synthetic thyroid function and carbo-
hydrate metabolism in hypothyroidism, which manifested itself in the normalization of thyroid hormones, increasing
glucose in blood serum and reducing liver glycogen content. Thus, the aqueous extract from Lemna minor frond can
be attributed to hypothyroid state and carbohydrate metabolism regulators and is promising for its effectiveness

further study.
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INTRODUCTION

Metabolic processes controlled by the neuroendocrine
system. Such control supports body homeostasis and pro-
vides fast response to changes from an external environ-
ment, contributing to effective adaptation. Violation of
the functional activity of any endocrine glands leads to
changes in metabolism and, consequently, an imbalance
in the homeostasis system. Hormones were synthesized
by thyroid gland - thyroxine (T,) and triiodothyronine
(T,) which affect a wide range of metabolic and physi-
ological processes play an important role in the adapta-
tion. Thyroxin and a lesser extent triiodothyrinine regu-
late a variety of biochemical reactions in virtually all tis-
sues. These hormones are known as important factors in
gene regulation in tissues such as brain, liver, muscles and
adipose tissue. They are involved in the control of resting
metabolism. Thyroid hormone status is also important
for glucose homeostasis. Hypothyroidism reduces the ca-
pacity for glucogenesis, in part, by lowering hepatic gly-
cogen synthesis [1, 2, 4].

Hormone therapy used in hypothyroidism, corrects
various symptoms, including violations of metabolic pro-
cesses, through artificial restoration of thyroid hormones
blood levels. One of the promising ways to improve the
treatment of hypothyroidism is used of herbal medicines,
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which have pharmacodynamic properties enhance the
effect of basic medicines, aimed at addressing the major
manifestations of the disease and improved the safety
level of their destination long courses [3, 5, 10]. One of
the herbs that contains a set of biologically active sub-
stances and can be effective in hypothyroidism is Lemna
minor. Phytochemical studies have shown that Lemna
minor frond contains phytosterols, saturated hydrocar-
bons, aldehydes and ketones, fatty acids, amino acids,
iodine compounds, macro- and microelements and other
biologically active substances [7, 12].

Taking this to account, the aim of this work was stu-
died the effect of aqueous extract from Lemna minor found
in carbohydrate metabolism parameters in rats with ex-
perimental hypothyroidism.

MATERIALS AND METHODS

Experiments were conducted on nonlinear white rats
weighing 120-150 g. The study protocol was approved
by Bioethics Commission of the National University of
Pharmacy and the “General ethical animal experimenta-
tion” (Kyiv, 2001), consistent with the provisions of the
European Convention for the Protection of Vertebrate Ani-
mals were used for Experimental and Other Scientific Pur-
poses (Strasbourg, 1986).

Experimental hypothyroidism was induced by sodium
per chlorate in distilled drinking water (1 g per liter)
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Table

THE CONCENTRATION OF THYROID HORMONES (T, T,) IN SERUM RAT RESEARCH GROUPS (n = 10)

Index Control Hypothyroid Treated with AELMF Treated with lodomarin
T,, nmol/l 2.59+0.20 1.36 £ 0.07* 213 +0.16** 1.97 +0.104*/**
T, nmol/] 63.37 +3.03 27.49 +1.32* 51.50 + 2.61*/** 45.85 + 1.62* /**

Note: AELMF - aqueous extract from Lemna minor frond; Values are mean + SEM, n = number of animals in each group; * - P < 0.05 versus

control group; ** - P < 0.05 versus hypothyroid group.

for 20 days. Control (vehicle) rats were received equal
volume of drinking water [11]. Twenty days after induc-
tion of hypothyroidism treatment of animals was starting.
Healthy rats were used as normal control. Rats were in-
duced by hypothyroidism and randomly divided into four
groups (n = 10). Group 1 is normal untreated rats were
given distilled water 0.5 ml/100 g of body weight daily
orally for 21 days. Group 2 is hypothyroid untreated rats
were given normal saline 0.5 ml/100 g of body weight
daily orally for 21 days. Group 3 is hypothyroid rats were
treated with aqueous extract from Lemna minor frond
0.5 ml/100 g of body weight daily orally for 21 days.
Group 4 is hypothyroid rats were treated with lodoma-
rin 12 pg/kg daily orally for 21 days.

After the experiment, animals were sacrificed by im-
mediate decapitation and the blood and the liver were
collected. Concentration of T, and T, determined in blood
serum by ELISA was using test kits “Chema” (Russia). Gly-
cogen content was determined in liver homogenate us-
ing anthrone reagent [8].

All data expressed as Mean + SEM and data were en-
tered and analyzed the using of statistical package “Statisti-
ca 6.0” with multiple comparisons. The Newman-Keylsa
test was used to determine difference between groups.
Values of P < 0.05 were considered as statistically sig-
nificant [6, 9].

RESULTS AND DISCUSSION
The ELISA results of the blood serum in rats have
shown that the use of sodium per chlorate was resulted
in decreased synthetic thyroid function, which was shown
to reduce the levels of thyroid hormones compared with
control group of animals (Table). Thyroxin level was de-
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Fig. 1. The content of glucose in the blood serum of rats
of different experimental groups

Note: * - P < 0.05 versus control group; AELMF - aqueous extract
from Lemna minor frond

creased by 56.6 % (p < 0.05), T, -by 47.5 % (p < 0.05). De-
velopment hypothyroid condition was also accompanied
by changes in glucose homeostasis. The concentration
of glucose in the blood serum was decreased by 14.4 %,
liver glycogen increased by 2.54 folds (Fig. 1, 2). Decrea-
sed glucose level may be connected with changes in its
intestine absorption by decreasing hexokinase activity
and violation of its transport through the blood. In addi-
tion, hypothyroidism associated with decreased gluco-
neogenesis and glycogenolisis resulting in increment in
glycogen in liver. In addition, hypothyroidism lowers glyco-
gen phosphorylase activity in the liver [2, 4].

The introduction of aqueous extract from Lemna minor
frond led to improvement of synthetic thyroid function,
which was resulted in increasing of T, and T, levels by
1.87 and 1.56 folds, respectively, compared with hypo-
thyroid animals. It should be noted that effect of study
extract on thyroid hormones was slightly higher than the
effect of the reference drug lodomarin. Administration of
Iodomarin led to the increasing of T,and T, by 1.7 and
1.45 folds, respectively, compared with a hypothyroid
group (Table).

Analysis of the experimental data relative to glucose
in the blood serum of the rats showed that its concentra-
tion increased in hypothyroid animals treated with aqueous
extract from Lemna minor frond and reached the level
of control group. Effect of the reference drug lodomarin,
which was used for the prevention of thyroid diseases
due to lack of iodine, also resulted in the increasing of
blood glucose until values of control group.

Experimental data has shown that investigated objects
act on liver glycogen content in rats in the same manner
as on the thyroid hormones level. Course introduction
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Fig. 2. The content of glycogen in the liver of rats
of different experimental groups

Note: * - P < 0.05 versus control group; ** - P < 0.05 versus
hypothyroid group; AELMF - aqueous extract from Lemna minor
frond
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of aqueous extract from Lemna minor frond has resulted
in normalizing liver function in rats, which manifested
itselfin a significant increased glycogen levels by 41.3 %
(p < 0.05) compared with a hypothyroid group. In ad-
dition, the experiment has shown that the effect of in-
vestigated extract on the glycogen content was slightly
higher than the effect of the reference drug lodomarin.
The use of which led to the likely increase in glycogen
content by 30.9 % was compared with the hypothyroid
group. Based on obtained experimental data may sug-
gest that the effect of aqueous extract from Lemna minor
frond was not only realized through its action on thyroid
function, but also due to its effects on enzyme systems
was involved in the glucose metabolism. Aqueous extract
from Lemna minor frond mechanism of action on these
processes requires further study.

CONCLUSIONS

Experimental hypothyroidism was induced by ad-
ministration of 1 % sodium perchlorate solution, charac-
terized by reduced synthetic thyroid function and, con-
sequently, changes in carbohydrate metabolism, mani-
fested in the decreasing of T, and T, levels, the concentra-
tion of blood serum glucose and increasing the liver glyco-
gen content in the experimental animals. The introduc-
tion of aqueous extract from Lemna minor frond at a dose
of 0.5 ml/100 g body weight contributed to raising the
thyroid hormones and glucose levels and reduced glyco-
gen content in animals with experimental hypothyroidism.
Thus, the aqueous extract from Lemna minor frond can
be attributed to thyroid hypofunction correctors and is
promising for further study of its efficacy and mechanisms
of action in other models of experimental hypothyroidism.
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OLIIHKA BMICTY IVTIOKO3HY TA IZIIKOTEHY ITPU 3ACTOCYBAHHI BOJAHOI'O EKCTPAKTY JIMCTELLA

PACKH HA T/II EKCIEPUMEHTAJIBHOTO T'IIIOTUPEO3Y
[IpoBefieHi ekcliepuMeHTaTbHI JOCAI>KEHHS 3 OLiHKU epEeKTUBHOCTI BIJIUBY BOJHOTO EKCTPAKTY
JIUCTeLs PSICKU MaJiol Ha MOKa3HUKU BYIJIEBOAHOIO 06MiHy B yMOBax riOoTHpeOiJHOT0O CTaHy ¥
mypiB. EkcnepuMeHTanbHUHN riNOTHpeo3 y 1ypiB BUKJIUKaAIU BBefleHHSAM 1 % po3unHy NepxJopa-
Ty HaTpilo 3aMicTb NUTHOI Boau npoTsaroM 20 gHiB. Yepe3 20 gHIB ekciepuMeHTa/IbHUM Irpynam
TBapHUH 3 TiNOTUPE030M BBOJUJIU BOJHUN €KCTPAKT PsACKU Masioi B 1o3i 0,5 ma/100 r macu Tisna
TBApUHU Ta NpenapaT NopiBHAHHA MogoMapuH y 1031 12 MKr Hoay/Kr. B pe3ynbraTi IpoBejeHuX
JocJipKkeHb 6YB BCTAaHOBJIEHUI BUPA3HUH KOPUTYIOUHH BILJIMB BOAHOT'O €KCTPAKTY JIUCTELS PACKU
MaJiof Ha CHHTeTUYHY QYHKIiI0 LIMTONO/i6HOI 321031 Ta TOKa3HUKHU BYIJIEBOJHOI0 0OMiHY B yMO-
Bax rinoTHpeosy, 10 POsBJISAI0CA B HOpMaJlisalil piBHA TUPEOIJHUX TOPMOHIB, i/|BULIeHHI BMiCTy
[JIIOKO3M y CUPOBATLi KPOBIi Ta 3HWKE€HHI BMICTy IVIiKOreHy y roMoreHari ne4iHKku. TakUM 4YHHOM,
BOJHUM €KCTPAKT JIUCTELS PSCKUA Masiol Moxe OYTH BiiHECEHUH 10 peryasTopiB rinopyHkuii mu-
TONoAi6HOI 3271031 Ta ByIJIeBOAHOr0 0O6MiHYy i € IepCHeKTUBHUM /JIS OAA/IbLIOr0 BUBYEHHsI HOTro
ebeKTHUBHOCTI.
Kii040Bi c/10Ba: BOAHUI eKCTPaKT JINCTeL PSCKY Maslol; eKcliepiMeHTaIbHUM rinoTUpeos; epxJo-
paT HaTpilo; TUPEOiAHI TOPMOHH; [JIOKO3a; IJIIKOTeH
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OLIEHKA COJEPKAHUA IJTIOKO3bI U IZTMKOTEHA ITPU NPUMEHEHUH BOAHOI'0 DKCTPAKTA

JIMCTELIA PSICKHW HA ®OHE 3KCIIEPUMEHTAJIBHOTO THIIOTUPEO3A
[IpoBesieHBI 3KCIIEpUMEHTAIbHbIE UCC/IEeL0BAHUA 110 OolleHKe 3G PEeKTUBHOCTH BJIUSHUS BOLHOTO
3KCTPAKTA JIMCTELA PSCKY MaJIOH Ha [TOKa3aTeJ N YIJIEeBOJHOro 06MeHa B YCJI0OBUSX THIIOTUPEOU/IHOTO
COCTOSIHMSA ¥ KPbIC. DKCIIEPUMEHTATbHBIN TMIIOTUPE03 V KPbIC BbI3bIBAIH BBeieHHEM 1 % pacTBo-
pa nepxJjiopaTa HaTpUs BMECTO NUTbeBOU BoJbl B TeueHUe 20 aHell. Yepe3 20 aHel aKcriepuMeH-
TaJbHBIM TPYINaM )XUBOTHBIX C TUIIOTUPE030M BBOAMJIM BOJAHBIA 3KCTPAKT PsSICKU MasIoH B /lo3e
0,5 ma1/100 T Macchl Tesia >KMBOTHOTO U MpenapaT cpaBHeHus MogomMapuH B fose 12 MK ifoza/Kr.
B pe3sysbTaTe NpoBeeHHBIX UCCIEJOBAaHUH YCTAaHOBJIEHO BEIpA)KEHHOE KOPPEKTHPYIolee Aei-
CTBHE BOJJHOTO 3KCTPAKTA JIMCTELA PSCKU MaJIOM HAa CHHTEeTHYeCKYI0 QYHKIUIO IUTOBU/IHOH Ke-
Jie3bl U NOKa3aTeJsH YIIeBOAHOTO 06MeHa B YC/IOBHUSIX TMIOTHPE03a, YTO MPOSBJISAIOCH B HOpMa-
JIU3aIM{ YPOBHS TUPEOUAHBIX FTOPMOHOB, MOBBILIEHHUH COZlePXKaHHUs IJIIOKO3bl B CHIBOPOTKE KPOBU
Y CHIDKEHUH COJlep>KaHUsl TJIMKOTeHa B roMoreHaTe nedyeHu. TakuM o6pa3oM, BOJHBIM 3KCTPAKT
JIUCTeLA PSCKU MaJIod MOXET ObITh OTHECEH K PeryasiTopaM runoyHKIUM LIUTOBUAHOH xKesle3bl
Y YIJIeBOJJHOT0 06MeHa U ABJISIeTCs epCIeKTUBHBIM [JIs Aa/bHellero usydeHus ero agppekTus-
HOCTH.
KnroueBsble c/10Ba: BOJHbIH 3KCTPAKT JIMCTELA PSICKA MaJIoH; SKCIIepUMeHTalbHbIN TMIIOTHPEO3;
nepxjopaT HaTpHUs; TUPeOU/JHble TOPMOHBI; [VII0K03a; IIMKOTeH
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