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ABSTRACT

The leaf of Chloris barbata (SW.) belongs to theifia Poaceae is used in Indian system of traditionadicine to
treat diabetes mellitus. The present study invatigthe in vivo anti-diabetic and anti-hyperlipidie activities of
methanolic extract Chloris barbata (SW.) (MECB) Mesa in normal, glucose-loaded hyperglycemic and
streptozotocin (STZ) induced diabetic rats. Acubeicity was studied in rats after the oral dose MECB to
determine the dose to assess the anti-diabetiwigctiOral administration of MECB did not exhibixicity and
mortality at a dose of 2000mg/kg. MECB (100, 20d 490 mg/kg) was administered to STZ (40 mg/kQ, i.p
induced diabetic rats for 28 days. The three dafeBIECB showed a significant decrease in blood gecand
significant increase in plasma insulin and liveygbgen levels in treated diabetic rats. Further, G showed
anti-hyperlipidemic activity as evidenced by sigaifit decrease in serum TC, TG, LDL-C, VLDL-C Isvahd
significant increase in HDL-C level in treated dale rats. MECB also restored the altered plasmayames such
as SGOT, SGPT and ALP, total protein, liver glycofgels to near normal. The effect of MECB waspamable

to the standard drug glibenclamide. Results of éxigerimental study indicated that MECB possesséiedabetic
and anti-hyperlipidemic activities.

Keywords: Chloris barbataAnti-diabetic, Anti-hyperlipidemic, SGOT, SGPT, ALmsulin, Liver glycogen.

INTRODUCTION

Diabetes mellitus is a chronic metabolic disordaused by an absolute or relative lack of insulid an insulin
resistance, which results in hyperglycemia and ahalities in carbohydrate, protein and fat metadoli Diabetes
mellitus is increasingly common metabolic disorded one of the five leading causes of death im¢ontorld. It is
projected that 300 million people will have the edise by the year 2025[1]. Though different typesoic
hypoglycemic agents are available along with imsidithe treatment of diabetes mellitus, there gsaving interest
in herbal remedies due to the side effects assutiaith these therapeutic agents[2]. The traditigotant is an
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important aspect for the development of new drumhfdations, being passed and recent history of disgpvery in
exorably bound to plant kingdom[3,4]. Hence tramiil medicine experience is precious in identifypagsible
target particular part of plant species and algmesting which kind of extraction should be usdte Thvestigation
of anti-diabetic drugs of plant origin which areedsfor traditional medicine is thus of great impoe

The plantChloris barbatdSW.) belongs to the family Poaceae, formerly chlis Graminae, grass family of the
monocotyledonous flowering plants, a division of tirder PoalesChloris barbatgSW.) is distributed all over the
world, and it is a very common weed of plains, whkstds. In Chittoor district, it is found in culéited fields, forests
and waste lands[5]. The entire plantGifloris barbatdSW.) is used to treat rheumatism in traditionatiiciee[6].
The leaf paste dEhloris barbatdSW.) is used externally for skin disorders leauése used in fever, diarrhea and
diabetes[7]. Analgesic and anti-inflammatory atidd of petroleum ether extract Ghloris barbatdSW.) has
reported[8]. TraditionallyChloris barbatdSW.) has been used in treatment of diabetes, mmtdic report is
available and so the present study has been cautigd investigate the Anti-diabetic and anti-hyipédlemic
activities of methanol extracts 6hloris barbatgdSW.) in Streptozotocin-induced diabetic rats.

MATERIALS AND METHODS

Plant material

The leaves ofChloris barbatdSW.) was collected from the cultivated fields dfiaddragiri, Chittoor district of
Andhra Pradesh, India in December 2010. The plast authenticated Dr. K. Madhava Chetty, AssistaoteBsor,
Department of Botany, Sri Venkateswara Univerdiippati.

Preparation of Extract

The leaves ofChloris barbatdSW.) was dried in shade and pulverized in thedgirmixer to obtain a coarse
powder, then passed through the 40 mesh sieve.igheg quantity (85gm) of powder was subjected taticoous
hot extraction with methanol in soxhlet apparatus48hours. Then the extract was evaporated atestpressure
using rotary evaporator until all the solvent hagr removed to give an extract sample. The pergentizld of
methanol extract aChloris barbatdSW.) was found to be 6.5% wi/w.

Phytochemical investigation
The phytochemical examination of methanol extrdd€loloris barbat{SW.) leaves was performed by the standard
methods[9].

Animals used

Albino Wistar rats(200-250gm) were obtained frore #mimal house in Sree Vidyanikethan College ofrfdhay,
Tirupati, Andhra Pradesh. The animals were maiethin a well-ventilated room with 12:12 hour lightark cycle
in polypropylene cages and fed with standard péHled (Hindustan lever limited, Bangalore) and watas given
adlibitum. The animals were maintained under stahd®using conditions (room temperature 24€27and
humidity(60-65%). The experiments were performe@rapproval of the protocol by the Institutionahifal
Ethics Committee (IAEC) and were carried out inaadance with the current guidelines on the caraldratory
animals.

Acute Toxicity Study

The acute toxicity MECB was determined as per tBCD guideline no. 423(Acute toxic class methodhiAdb
wistar rats(n=6) either sex selected and keptrfgdior overnight providing only water. MECB was ddistered
orally at the dose level of 2000mg/kg by oral neeathd observed for 14days[10]. The animals wererobd for
gross behavioral, neurological, autonomic and t@ffects at short intervals of time for 24h andnthaily for
1l4days. It was observed that the MECB was not rhetan at 2000mg/kg doses. Hence, 1/20th(100mg/kg),
1/10th(200mg/kg) and 1/5th(400mg/kg)of the dosermewselected for further study[10].

Evaluation of MECB in oral glucose tolerance test

Assessment of oral glucose tolerance test (OGTIBEB Overnight fasted normal rats were dividedifite
groups of six rats each. They were orally admingstewith vehicle, MECB(100, 200 and 400mg/kg) and
glibenclamide(600pg/kg), respectively. Glucose(8y/kvas fed 30min after the administration of extraad
glibenclamide[11]. Blood was withdrawn through tiad vein at 0, 30, 60 and 120 min of glucose adstiation
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and glucose levels were estimated by commerciallgilable glucose strips (Accu-Chek) using one-touch
glucometer (Johnson-Johnson, India).

Experimental Induction of non-insulin dependent didetes mellitus

Diabetes mellitus was induced by single intrapestd injection of freshly prepared STZ(40mg/kgb.ivt)0.1
Mcitrate buffer (pH4.5) in a volume of 1ml/kgh.W&TZ injected rats were given 20% glucose solutmm24h to
prevent initial drug-induced hypoglycemic mortdlit®]. Diabetes was confirmed by the elevated gladesels in
plasma, determined at 96h. Rats with a fastingdlglacose level>250mg/dl were considered diabetit @sed in
the study.

Experimental design

Three-month old male albino Wistar rats weighin@-250gms were used. The animals were randomly elividto
six groups of six animals each.

Group I-Normal untreated rats (1%w/v CMC; 5ml/kgylp.0)

Group ll-diabetic rats received only vehicle (1%CMInl/kg, b.w.p.o)

Group lll-diabetic rats received the MECB (100mdday p.o) suspended in 1% w/v CMC.

Group IV—diabetic rats received the MECB (200mglkg/p.o) suspended in 1% w/v CMC.

Group V-diabetic rats received the MECB (400mg/ag/d.o) suspended in 1% w/v CMC.

Group Vi-diabetic rats received Glibenclamide (6§Mg p.o) suspended in 1% w/v CMC.

Treatment was given orally using an intragastrisetwnce daily for 28days, continuously. Blood gkeavas
estimated on Oth, 7th, 14th, 21th and" 2y by commercially available glucose strips (AGhek) using one-
touch glucometer(Johnson-Johnson, India).The Irdtd final body weights were measured.

Biochemical estimation

On 28" day, the animals were fasted for 12h, anaesthktirel sacrificed by decapitation. Blood samplesewer
withdrawn from cardiac puncture and collected in eppendorftube. It allowed to coagulate at an antbie
temperatures for 30min. Serum was separated byifteyattion at 2000 rpm for 10min for the estimatioinplasma
insulin, SGOT, SGPT, ALP and total protein[13,1#fepatic glycogen level was estimated by the metbbd
Plummer(1978)[15]. Serumtotal cholesterol (TC)gliterides (TG), LDL-C, VLDL, HDL-C were measureg b
commercially available diagnostic kits (Span Diaglizs, India). The serum low-density lipoproteiD{l) and very
low-density lipoprotein(VLDL) levels were calculateby Friedewald formula: VLDL=TG/5; LDL=TC-
(HDL+VLDL).

Histopathological studies on a pancreas

The freshly removed pancreas was washed with saingé preserve dinl10% formaldehyde solution for
histopathological studies. Paraffin sections of Syere obtained from a rotational micro to me arainstd with
haematoxylin and eosin. The microscopic slides vpdr@ographed. The injuries of the pancreas wesesasd by
histopathological changes as follows[16]:

Normal-The normal numbers and volume of islet cells

Minor injury — The numbers of islet cells were ktlg lower and slightly swollen;

Moderate injury — The numbers of islet cells weralerately lower and moderately swollen;

Obvious injury — The numbers of islet cells wereiobsly lower and obviously swollen;

Severe injury — The numbers of islet cells werergdy reduced and severely swollen.

Statistical analysis

The data were expressed as mean + standard eramw (8eE.M). The Significance of differences betwden
groups was assessed using one way and multiple amalysis of variance (ANOVA). The test followed by
Dunnett’s test p values less than 0.05 were coreidas significance.

RESULTS

Phytochemical investigation
The results of preliminary phytochemical investigatof the methanol extract a@hloris barbat{SW.) leaves
shows the presence of flavonoids, tannins, sapa@amridgproteins.
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Acute toxicity study

The acute toxicity studies revealed that the odahiaistration of methanol extract @hloris barbatdSW.) leaves
at a dose of 2000 mg/kg, body weight. Did not carsemortality and considered as safe. No advdfeeten the
general behavior or appearance of the rats artdeatats survived during the whole experimentaiquer

Effects of methanol extract ofChloris barbata(SW.) leaves(MECB)on oral glucose tolerance tests
After glucose load (2g/kg), the administration oENB at the doses of 100, 200 and 400 mg/kg dealetse

elevation of serum glucose level significantly (g3 at 30 and 60 min. Tablel shows the oral gleitokerance of
MECB.

Effects of methanol extract ofChloris barbata(SW.) leaves(MECB)on the Plasma glucose level of 3Thduced
diabetic rats

Plasma glucose level was measured in normal aneriexgntal rats on day 0, 7, 14, 21 and 28 of dragtment.
STZ-induced diabetic rats showed a significanteéase in the levels of blood glucose when comparatbtmal
rats. After treatment with MECB at 100, 200 and #@¢kg the blood glucose was significantly(P<0.0dduced
compared to the first day. The standard drug gttmmnide treated rats also showed significant (PE0r8duction
in plasma glucose level(Table2).

Histopathological studies on the pancreas

Fig. 1.(A) Normal control; islets with normal cellular characteristics Bpbetic control; Vascular degranulatedislets with severely reduces
the volume and number of islets (C) Diabetic regated withtMECB100mg/kg; mild granulationislets with moderately reducediwoe and
number (D) Diabetic rats treated wMECB200mg/kg; moderate granulationislets with slightly redugetime and number. (E) Diabetic rats
treated withMECB400mg/kg; well granulatedislets with normal cellular chaeaistics. (F) Diabetic rats treated wiibenclamide600ug/kg
granulated islets with normal cellular charactersst
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Table 1. Effects of MECB on oral glucose tolerance
All values compared with normal control groups. £9.05 ; ** p < 0.001

Serum Blood Glucose (mg/dl)
Omin 30min 60min 120min
Normal control 95.33+1.201 125.83+0.6009 11740.7303 102.67+0.6146
MECB (100 mg/kg/day p.o) 97.17+1.4 121.5+0.8466*  340.8165** 100.83+0.7923
MECB (200 mg/kg/day p.0) 95+1.844 119.67+0.7149* 07183+0.7032** | 98.17+1.014**
MECB (400 mg/kg/day p.o) 94.5+1.204 118.5+0.4282f*101.83+0.7032** | 92.17+0.5426*1
Glibenclamide (600 pg/kg p.o 96+2.0171 97.33+2.0607 97.5+0.6708** 85.5+0.8466**

Groups

Table 2. Effects of MECBon Serum Blood Glucose inTZ induced diabetic rats
All values compared with diabetic control groupg % 0.05 ; **p <0.01

Groups Serum Blood Glucose (mg/dl)
day 0 day 7 day 14 day 21 day 28

Normal control(1% w/v CMC) 105.17+1.138 106+1.125 02B3+1.667 99.83+0.8724 98.33+0.881

STZ induced Diabetic control 316.5+2.566  320.6788.1 315.67+2.06 310.174+2.676 314.5+1.746

©

STZ+ MECB (100 mg/kg) 3105+2.86]  296.33t1.4B3  284B04* | 194.17+2.088"| 148.67+2.333"

STZ+ MECB (200 mg/kg) 311.83:1.498 273.17+1.005* 44140 | 181.17+2.212*| 127.83%2.056"

STZ+ MECB (400 mg/kg) 311.67#2.716  262.67+1.783" 98B+1542* | 168+1.949" | 113.67%2.996"]
STZ+ Glibenclamide (600 pg/kg)  311.5:3.766  259+2%86 | 213.171.740" | 154+1.949" 96£2.696**

Biochemical estimation

Effects of MECB on serum transaminase, total protei, plasma insulin and liver glycogen

Table3represented that the efficacy of MECB onse8GOT, SGPT, ALP, total protein, plasma insulinl &xer
glycogen in diabetic rats. In diabetic rats, adstiation of MECB at the doses of 100, 200 & 400rggénd
glibenclamide significantly (P<0.01) reduced theuse SGOT, SGPT, ALP and significantly (P<0.01) aases the
total protein, plasma insulin, liver glycogen todsrnormal level when compared to diabetic contet.r The
MECB 200 & 400mg/kg significantly (P<0.01) highexduction of serum SGOT, SGPT, ALP and increases the
total protein, plasma insulin and liver glycogew#ods normal level.

Effects of MECB on body weight

The body weight of diabetic control rats signifilgrdecreased (P<0.01) when compared to normalraiordts.
MECB at100, 200 & 400mg/kg and glibenclamide trdatgts showed slight weight gain on day 28 relativday 0
when compared to diabetic control rats as shovtabte 3.

Effects of MECB on lipid profile

In diabetic rats, Serum TC, TG, LDL-C, VLDL-C lesgelvere increased and HDL-C levels were signifigantl
(P<0.05) decreased when compared to normal comti®l In diabetic rats, administration of MECB la¢ doses of
100, 200 & 400mg/kg and glibenclamide significa(.05) reduction in elevated SerumTC, TG, LDL-CDL-

C and significantly (P<0.01) increases the HDL-@le when compared to diabetic control rats (Table4

Histopathological studies on the pancreas

Histopathological analyses revealed that administraof STZ caused severe injury to the pancreash @s a
decrease as the number of islet cells and a reduictithe diameter of pancreatic islets. After tmeent with MECB

400mg/kg and standard drug glibenclamide showethalbbnumbers and volume of islet cells. The numbéiislet

cells were slightly lower and slightly swollen withECB100& 200mg/kg.
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Table 3. Effects of MECBon SGOT, SGPT, ALP, Liver tycogen, plasma insulin, total protein and changeia body weight in STZ
induced diabetic rats
All values compared with diabetic control groupg % 0.05 ; **p <0.01

Liver . .
Body weight
Groups SGOT (lu/dl) | SGPT (1U/dl) ALP glycogen(mg/g Plasma Insulin Total Protein y weight (9)
(1u/dry ? (HU/ml) — -
of tissue) Initial Final
Normal control x x . " x x -
47.67+1.476 62.5+£1.232 120.83+1.641 51.83+15" 14.79+0.3633 7.87+£0.0803 229.5+1.478 2485446
(1% w/v CMC)
STZ induced
Diabetic control 121.5+2.045 152+1.77 238+1.693 16.33+0.667 8.08a4011 6.17+£0.0667 226.33+2.765 193.67+2.728
S{IéJm“gﬁ(Cg? 68.33+1.476% | 08+2.145% | 167.17+1.887+  25:1.00* | 1135+0.950* | 6.83+0.076* | 223.6742.94  236.5:2.320%
S(ESOJ'm'Vg/Eg? 61.17+1.046% | 90.67+1.542%% 146.67+1.900* 30.338B5* | 11.97+0.2214* | 7.240.0557% | 2235:3.99| 2334772
S(I§O+mh/éI/E|(C;I)3 54.17+1.249* | 83.17+1.721** 134+1.291* 34.83+1.795 | 12.5140.1316** | 7.43+0.0558**| 223.17+3.962 235B894**
STZ +
Glibenclamide 53+1.549** 73.5%£1.147* | 129.33+1.358*) 42.17+0.946* 13.15+0.2009** | 7.6+£0.07303**| 224.67+3.98 233+4FB*
(600 pg/kg)
Table 4. Effects of MECBon TC, TG, LDL-C, VLDL-C and HDL-C in STZ induced diabetic rats
All values compared with diabetic control groupg ¥ 0.05 ; * p < 0.01
Serum Lipid Profile (mg/dl
Groups Triglycerides LDL-C VLDL- C HDL-C
Total Cholesterol (mg/dl) (mg/dl) (mg/di) (mg/dl) (mg/dl)
Normal control (1% w/v CMC) 108+1.571** 111.83+2(*2 | 36.13+1.170** 22.37+0.424* 49.5+1.142*
STZ induced Diabetic control 251.83+2.182 159.6430. 188.07+2.485 31.93+0.286 31.83+1.327

STZ + MECB (100 mg/kg)

136.17+1.138**

128.33+2.171

[ 68.83+1.006**

25.67+0.434**

41.67+0.7601*]

STZ + MECB (200 mg/kg) 126.5+2.125* 131.17+1.721f 56.27+2.263" | 26.23+0.3442" _ 44%0.6325"
STZ + MECB 400 mg/kg 116.67+1.626* 124+1.807 | 47.2t1.661° | 24.8+0.3615° | 44.67+0.9545*
STZ + Glibenclamide (600 pgrkg 110.17+1.424* 1672 472" | 37.7322.124*| 22.93:0.4944"  49.5+1.285%

DISCUSSION AND CONCLUSION

The currently available drug therapies for managenoé diabetes mellitus have certain drawbacks thedefore
there is a need to find safer and more effectivediabetic drugs [17]. The aim of the present gtuas to evaluate
the anti-diabetic efficacy of methanol extractGlfloris barbata(SW.) leaves in STZ-induced diabetic rats. The
experimental diabetic model used in this studyesponds to type 2 diabetes with STZ at dose of glkgnbody
weight exerts partigB-cytotoxic effect (DNA strand breakage) with resitiff cells secreting insufficient insulin
leading to hypoinsulinemia which as a result desdaylucose uptake and hyperglycemia which is ltlagacteristic
feature of type 2 diabetes[18, 19].

In the present study, diabetic rats showed sigmitidecrease in plasma glucose level after tredtmigm MECB,
which was similar to glibenclamide. Glucose lowgriffect of MECB might be due to stimulation of avimg B-
cells of islets of Langerhans leading to of the@ases pancreatic secretion of insulin from regeadp-cells, or its
action to release bound insulin from regener@tedlls by inhibiting ATP sensitive K+ channels liggbenclamide.
MECB contained phenolic compounds such as flavenaidd tannins; previous studies showed that phenoli
compounds acted on ATP sensitive K+ channels agquated blood glucose [20].

The marker enzymes like serum SGOT, SGPT and ALiehndre considered to be responsible for the aathabe,
are reduced by the MECB and therefore it may beymed that the MECB protects the cellular damadydgen

is the primary intracellular storable form of glgeoand its level in various tissues is a diredeatibn of insulin
activity as insulin promotes intracellular glycogdeposition by stimulating glycogen synthase anubiting

glycogen phosphorylase. The liver glycogen conteats markedly reduced in diabetic animals, whichinis
proportion to insulin deficiency [21]. The glycoge&ontent in the liver increases in the MECB treaggdup
compared to the diabetic rats which could be duedeased insulin secretion[22].

Pelagia Research Library

1351



Arumugam S Kumar et al Euro. J. Exp. Bio., 2012, 2 (4):1346-1353

Diabetic rats showed significant reduction in begsights when compared to normal and treated rdighacould

be due to poor glycemic control. The excessivegimotatabolism is the breakdown of protein in tareosracids for
gluconeogenesis during insulin-deprived state tesal muscle wasting and weight loss in diabetitreated rats
[23]. The findings of increased protein breakdowmcrgased leucine flux) and increased amino acidadion

during insulin deficiency are consistent with tHeserved anti-catabolic effect of insulin on proteietabolism.
Rise in insulin levels upon treatment with MECB drabetic rats resulted in improved glycemic contsehich

prevented the loss of body weight.

The secondary complications of diabetes are athkerasis and coronary heart disease which develbggutimary
factors of hypercholesteremia and hypertriglyceride[24-26]. MECB significantly reduced Serum TG3,TLDL-
C, VLDL-C in STZ-diabetic rats while the MECB tredt groups showed increased value of HDL-C. Thus it
reasonable to conclude that MECB could modulatedlgid abnormalities. The hypolipidemic effect MECB
could be activation of lipoprotein lipase and hygzes the triglycerides by metabolism of insulirv{29]. The
repeated administration of MECB for a period of &8/s resulted in a significant improvement in lipiarameter
levels when compared to diabetic control rats.

Histopathological analyses revealed that oral tneat with MECB has protect and regenerate thesiglgincreases
the number and diameter of pancreatic islets, whidgests that the anti-diabetic activity of the@HEwas due to
an extra-pancreatic effect and independent of imsdcretion. The administration of STZ causes igedamage to
the pancreas, such as a reduction in the numbedianaeter of pancreatic islets, which was not resdrby the
MECB.

The present study results concluded that the adtration of the methanol extract Ghloris barbata(SW.) leaves
has the ability to reduce glucose metabolism dis@réh type 2 diabetes, thereby confirming its ethadicinal use.
Thus, the significant anti-diabetic and anti-hyjpédemic activity of MECB could be due to the prese of various
phytoconstituents found in the phytochemical sdaregmwhich alone or in synergism can impart theraigeeffect.

However, the study of the active principles presenthe leaves ofChloris barbata(SW.), particularly of the
flavonoids, may represent an interesting altereativthe treatment of diabetes.
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