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ABSTRACT

Methanolic root extract of Anthocephalus cadambaniiy: Rubiaceae) was evaluated for its antihypgerghmic
and antilipidemic activity in alloxan induced didlwerats. The extract was given orally in two diffiet doses (200
and 400 mg/kg) for 28 days. Glibenclamide (2.5 gigikas used as a standard drug for activity conmguari
Various parameters studied were blood glucose aumaton, serum lipids, glycosylated haemoglobird diver
glycogen. The extract showed significant antihylyesgmic activity in dose dependent manner. Furttier,extract
was favourably and significantly corrected the gdtens in the values of the lipid parameters, argeeights, liver
glycogen and glycosylated haemoglobin contentabetic rats. Therefore, it may be suggested thantlethanolic
root extract of A. cadamba has potential abilitypevent the secondary complications of diabetelitoselike
atherosclerosis.
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INTRODUCTION

The increasing prevalence of Type 2 diabetes msll{DM) worldwide is an issue of major socio ecoimm
concern. DM is a complex and multifarious groupdigforders that disturbs the metabolism of carboditgd:, fats
and proteins [1]. The World Health Organizationireates that approximately 150 million people hav®l D
worldwide, and that this number may well doublethg year 2025. Much of this increase will occudaveloping
countries and will be due to population growth, iage unhealthy diets, obesity and sedentary lifesty[2].
Hyperglycemia in the diabetics is associated witbration of glucose and lipid metabolism and migdtion in
liver enzymes level [3, 4]. Liver is an importansulin dependent tissue which plays a pivotal molglucose and
lipid metabolism and is severely affected duringbdites [5]. Liver participates in the uptake, otiata and
metabolic conversion of free fatty acids, synthedicholesterol, phospholipids and triglycerides.DM, lipid
abnormalities are almost the rule. Typical findiage elevation of total and VLDL cholesterol, trigtyide
concentration, lowering of HDL cholesterol and aedwminance of small, dense LDL particles [6]. Lipid
abnormalities in patients with diabetes are likiyplay important role in the development of atlgemesis [7].
Medicinal plants have always played an importate no the management of DM especially in develogingntries
since time immemorial. From the beginning of lamttary, evidence of lipid lowering properties ofdienal plants
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has also been documented [8]. In recent years, rraditionally used medicinal plants have beenetkgor their
antidiabetic potential in experimental animals [Pgw of the traditional plant treatments for diasehas received
scientific scrutiny and the WHO has recommendetl ttia area warrants immediate attention and tiestill an
unmet need for medicinal plants and phytopharmédstwith scientifically proven antidiabetic agtix

Anthocephalus cadambgRoxb.) Mig. Syn. Neolamarckia cadambaar A. chinensis(Family: Rubiaceae),
commonly known as Kadam (Hindi), distributed aleovyndia, is a large tree up to 37.5 m high andr2.i girth
with straight cylindrical bole [10-12]. In folk magihe, it is used in the treatment of fever, uteraomplaints, blood
diseases [13, 14], skin diseases [15], eye inflanomadiarrhea [16], anaemia, leprosy, dysentery stomatitis
[17]. The tribes of Ganjam district of Odisha gritie fresh root and drink its suspension in watglydo reduce
blood sugar in the patients with diabetes mellguee time immemorial and they claim for its promisactivity.
Few biological activities viz. anti-hepatotoxic [1&ntimalarial [19], analgesic, anti-inflammatoantipyretic [20],
diuretic and laxative [21] have been reported byoues authors in the literature. Presence of fesoia alkaloids
viz. cadambine, &dihydrocadambine, cadamine, isocadamine and igdoilcadambin has been reported in the
barks [22-24]. Cholorogenic acid has been idemtifie the leaves [18]. In the present paper, we nefee
antidiabetic and antihyperlipidemic activities bétmethanol extract of the rootsAafcadamba.

MATERIALS AND METHODS

Preparation of Plant Extract

Fresh roots were collected from the forests of @angistrict of Odisha during June 2012 and idesdifby the
taxonomists of the Botanical Survey of India, ShihpHowrah, India. After authentication, fresh avere
collected in bulk, washed, shade dried and puledrim a mechanical grinder to obtain coarse powdae
powdered material (500 g) was defatted with petnoleether and extracted with methanol for 48 h isoahlet
extractor. The liquid extract was concentrated un@deuum to yield dried extractive. The percentsigdd was
calculated with respect to the dried plant mate(yald: 6.4 %w/w). Preliminary phytochemical saneey of the
extract was performed using standard methods [&5, 2

Animals

Male Wistar rats (150-200 g) were acclimatized e taboratory conditions for a period of 10 daysr@im
temperature. The animals were kept in standardppabylene cage and maintained under standard emaental
conditions with free access to food and watdrlibitum All the procedures were performed in accordatace
Institutional Animal Ethics Committee.

Screening for antidiabetic activity [27-29]

The acclimatized animals were kept fasting for 2dre with wateiad libitumand injected intraperitoneally a dose
of 150 mg/kg of alloxan monohydrate in normal salii\fter one hour, the animals were provided stehda
laboratory dietad libitum The fasting blood glucose was estimated afteln 48 alloxan administration to confirm
the diabetic state. Rats showing fasting blood agecmore than 225 mg/dl were considered diabeticdarided
into different groups each comprising of six anisnd@blibenclamide (2.5 mg/kg) was used as referstaxedard for
activity comparison. The test samples were susgkimd8.5% sodium carboxy methyl cellulose in dietll water.
All the test samples were fed to the animals thihomigl route. Group | comprised of normal rats @ndup Il as the
diabetic rats (controls) which received only ve@i¢2ml/kg). Animals of Group Ill and IV (diabetiats) received
the methanol extract of at 200 and 400 mg/kg. Grdutliabetic rats) served as positive control aadeived
glibenclamide (2.5 mg/kg). Treatment with the tesatples (twice daily) were carried out for 28 dagkod
collection was done by tail vein method of eachbsatollecting a drop of blood from the tip of tteél. The blood
glucose level was measured with a pre-standarditedd glucose monitoring system using haemoglucipsst
(Senso card blood glucose meter supplied by M/scérehealth care Pvt. Ltd., Himachal Pradesh). Glaco
concentration in the blood of each rat from eveug was estimated on 0, 7, 14, 21 and 28 dayep$tindy (Table
1).

Biochemical studies

On the 2§ day, the animals were sacrificed by cervical diatin [30]. The entire blood was collected through
cardiac puncture, centrifuged at 4000 rpm for 16 amid the serum was separated for biochemical siudy major
organs like the liver, kidney and pancreas werenaut and weighed (Table 2).
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Serum lipid profile (Total cholesterol, Triglycees, HDL-cholesterol, LDL cholesterol and VLDL-chsierol) was
measured by enzymatic colorimetric methods (Tahleu8ing commercial kits supplied by Span Diagrossti
Mumbai, India. For the estimation of liver glycogeontent, the liver was homogenized in 5% w/v {ocbacetic
acid and its glycogen content was determined byrtethod of Carolet al[31]. Glycosylated haemoglobin content
was estimated by the method of Gabbawl[32]. The results are depicted in Table 4.

Statistical analysis

Data from the experiments were analyzed using cae Wnalysis of Variance (ANOVA) followed by Dentist
Multiple Comparison test. Values were expressesiean + SEM. p<0.05 was considered as the mininvel lef
statistical significance.

RESULTS AND DISCUSSION

Preliminary phytochemical tests of the methanotasttrevealed presence of alkaloids, terpenoidspfioids and
saponins.

Screening for antidiabetic activity

Single dose of administration of alloxan showed o§blood sugar level more than two times fromribemal level
within 48 h. The results of effect of methanol egtrofA. cadambaare presented in Table 1. As shown in the table,
the extract showed significant decrease in bloadtage level in a dose dependant manner. In diabatsc the
blood glucose level was reduced from 289.85 to3®4ng% and from 278.7 to 185.2 mg% with 200 andh§@g
doses of the extract respectively on th& Bay. Glibenclamide (2.5 mg/kg) caused a reduatibblood glucose
level from 285.67 to 114.75 mg%.

Alloxan is known to cause direct and selective xigity to the pancreati-cells by causing cell membrance
disruption after its intracellular accumulation [38esulting in a decrease in endogenous insuloresen and
release, which leads to decreased glucose utdizdty the tissues [34]. In the present study, theedof alloxan
(150 mg/kg, i.p.) was selected in order to pastialestroy the pancreatcells. In these conditions, insulin was
secreted but not sufficiently to regulate the blghacose [35], thus leading to the significant ease of fasting
blood glucose level in alloxan induced diabeticsrdh our present study, we have observed thatntbthanol
extract ofA. cadambaould reverse the hyperglycaemic condition in diihmts and brought about hypoglycaemic
action because blood glucose once lowered by theaas did not increase again throughout experinant
compared to untreated alloxanized control, wheeehilood glucose level was always remaining aboeeiriltials.
The possible mechanism of action of the test etdratay be due to by promoting the insulin releasenfthe
undestroyed-cells or its action may be insulin like [36].

Organ weights

Table 2 reveals the organ weights of experimentahals. It was observed that the weights of théated organs
(liver, kidney and pancreas) of the sample treaedips were higher than the diabetic control grotipnimals.
Induction of diabetes with alloxan is associatethwai characteristic loss of tissue proteins [3Te Treatment with

A. cadambaesulted in an improvement in the body weight @sgared to the diabetic rats which may be due to
their protective effect in controlling muscle wasjj i.e. reversal of gluconeogenesis.

Biochemical studies

As shown in Table 3, the diabetic rats showed édsltevels of serum cholesterol, triglycerides, LEholesterol
and VLDL-cholesterol. A decreased value of HDL-&stérol was also noticed. Oral treatment of theaektat
tested doses caussignificant alterations of the above lipid parametend the effect appeared to be comparable to
that of glibenclamide. Diabetes mellitus is knowrcause hyperlipidemia through various metaboli@adgements
amongst which insulin deficiency has been knowrstimulate lipolysis in the adipose tissues and gige to
hyperlipidemia and fatty liver. Thus in diabetegéslipidemia and hypertriglyceridaemia often ocf2@]. The
subsequent hyperlipidemia shown by diabetic ratsbeaused as an index for hyperglycemia.

Table 4 reveals the effect of the methanol extoaxctiver glycogen and glycosylated haemoglobiris lbbserved
that the extract significantly improved the livdygpgen and glycosylated haemoglobin contentseatdhted doses
and the activity were found to be comparable toréfierence standard.
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Table 1: Effect of methanol extract ofA. cadamba on blood glucose concentration in alloxan inducediabetic rats

Experimental groups Fasting Blood Glucose (mg/dl)
0 Day 7 Day 14Day 21Day 28Day
Control 78.35+9.9 77.17+11.34 79.15+13.0p 80.173172. 79.62+10.65
Diabetic control 289.45+16.9 291.17+17.94 293.62880| 297.25+21.69 297.37+23.42
Diabetic + 200mg extra | 289.85+19.0 | 278.97+19.8 | 258.55+19.0 240.5+23.6 194.32+25.9*
Diabetic + 400mg extrac 278.7+16.77  262.95+19|31 37.2+21.19 209.3+22.79* 185.2+25.29*
Diabetic + Glibenclamidg 285.67+12.69  248.7+16.12 10.85+19.17*| 149.27+12.73*] 114.75+12.12%*

Data expressed as mean + SEM. Evaluation by One Atayysis of Variance (ANOVA) followed by Dunnetfisitiple Comparison test.
*P<0.05, **P<0.01 as compared to diabetic control.

Table 2: Effect of methanol extract ofA. cadamba on organ weights in experimental rats

Experimental groups Organ weight (g,
Liver Kidney Pancrea:
Control 7.4440.24 1.21+0.1 0.6+0.06
Diabetic control 4.38+0.16 0.82+0.1] 0.44+0.06
Diabetic + 200mg extracf  5.99+0.12%*  0.940.04 0.6
Diabetic + 400mg extrac]  6.22+0.11%* 1.17+0.08* 7+0.05
Diabetic + Glibenclamic | 7.02+0.09* | 1.18+0.05 | 0.5+0.0¢

n=6; Data expressed as mean + SEM. Evaluation bg @fay-Analysis of Variance (ANOVA) followed by Caitie Multiple Comparison test.
*P<0.05, **P<0.01 as compared to diabetic control.

Table 3: Effect of methanol extract ofA. cadamba on lipid profile in experimental rats

Experimental groups T-CH TG HDL-CH LDL-CH VLDL-CH
Control 76.65+7.8 44.5+5.24 25.45+3.3¢ 42.3+4.64 5690.6
Diabetic control 198.446.11 142.35+6.23 17.9+2.y  0.B415.12 31.6+2.47
Diabetic + 200mg extracf  167.17+9.157* 123.75+514* 23.05+2 113.77+12.19%  20.6+2.46**
Diabetic + 400mg extracf  115.4+13.817*  84.62+10.87* 30.27+2.59*| 76.87+11.19* 18.02+3.04*
Diabetic + Glibenclamidg ~ 96.97+9.78*} 78.25+5.68*F 35.3+3.76** | 59.5+9.02** 17.67+2.6**

T-CH: Total cholesterol; TG: Triglycerides; HDL-CHHDL cholesterol; LDL-CH: LDL cholesterol; VLDL-CH/LDL cholesterol
n=6; Data expressed as mean + SEM. Evaluation bg Qfay-Analysis of Variance (ANOVA) Followed by Critie Multiple Comparison test.
*P<0.05, **P<0.01 as compared to diabetic control.

Table 4: Effect of methanol extract ofA. cadamba on liver glycogen and glycosylated hemoglobin irkperimental rats

Experimental groups Liver glycogen (g/100g)| Glycosylated hemoglobin %)
Control 3.22+0.56 6.02+0.07
Diabetic contrc 0.91+0.0¢ 10.05+0.1
Diabetic + 200mg extra 2.22+0.13 8.41+0.19*
Diabetic + 400mg extrac 2.91+0.08** 7.3340.12**
Diabetic + Glibenclamidg 3.25+0.14** 6.82+0.17**

n=6; Data expressed as mean + SEM. Evaluation bg @fay-Analysis of Variance (ANOVA) followed by Caitis Multiple Comparison test.
*P<0.05, **P<0.01 as compared to diabetic control.

CONCLUSION

In the present study, antidiabetic activity of nagtbl root extract oA. cadambavas evaluated in Wister rats using
alloxan induced diabetes model. The study revesiguaificant improvements in different biochemicarameters
we have studied. Rats treated with the extract sdoimprovement in liver glycogen, HDL cholesteradéas
shown its ability to enhance the glycogenesis m®c@ the liver of the diabetic rats. Further, teract
significantly reduced the levels of LDL cholestemnid increased that of HDL cholesterol. The fatilitn of
atherogenesis by LDL cholesterol is due to its ilelepositing cholesterol in the vascular bed. HEholesterol
however carries out the reverse transport of exchetesterol from cells of tissues to the liver.uhalong with
antidiabetic activity, the methanol root extract Af cadambahas the potential to prevent formation of
atherosclerosis and coronary heart disease whictharsecondary complications of diabetes mellitus.
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