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ABSTRACT

This study investigated the hypoglycemic, hemaimlagd hypolipidemic potentials of Chromolaena atar
ethanol leaf extract (CELE) in alloxan induced d#ib rats.Adult rats were divided into 5 groups7ofats each.
Groupl which comprised of normal rats received 0.Bormal saline and served as the normal contrdhjlev
groups 2-5 comprised of Alloxan induced diabetitsr&roup 2 received no treatment and served aslidigetic
control. Group 3 was treated with a reference dr@gjpenclamide (5mg/kg) while groups 4 and 5 reedit50 and
300mg/kg of CELE respectively. All administratiomsre done via the oral route and lasted for 21 d&mssults
obtained indicate that all doses of CELE signifitar{P<0.05) lowered glucose levels in the diabetits with
300mg/kg lowering blood glucose from 311.80 + 37iri@iabetic rats to 105.72 +4.11 by the end ofdlys of
treatment. The hypoglycemic effect of CELEcompé#agdrably with that of the reference drug used. Ré&xbd
cells (RBC) counts, packed cell volume (PCV),heaibiglvalues were all significantly raised (P < .GB)treated
rats, while the increased WBC value in diabeticratis lowered. The levels of total cholesteroglygerides, low
density lipoprotein cholesterol (LDL-C) and veryalensity lipoprotein cholesterol (VLDL-C) were rgfgcantly
(P<0.05) decreased in the diabetic treated ratshwiicrease in the levels of high density lipopnoteholesterol
(HDL-C). The results therefore suggest that CELEtams principles with hypoglycemic, hematologicdan
hypolipidemic properties and could be of valuehia management of diabetic mellitus and associatesinéga and
lipid abnormalities.
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INTRODUCTION

The use of plant materials for medicinal purposeari ancient practice which has become even méreard in
modern perspective. Cost, availability, accessibitaind effectiveness are some reasons attributablehe
widespread use of these natures gift. The facttti@ttropics in which majority of Africa lies is éibto a lot of
medicinal plants accounts for the numerous plasetascientific works being carried out here, allairbid to
discover/develop strong agents which can be usedetet the numerous health challenges of man. Naleroi],
reported that the primary aim of sourcing for ptaditug through any of the known strategies is mamidetect the
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active ingredients in plants that exert definiteaphacological effects in the body, since the rasolt such
investigations would most often serve as a leadttier biological evaluation of these plants and ¢w rdrug
discovery. Chromolaena odoraia one of such plants that are being investigated diverse health
benefitsChromolaena odoratés a rapidly growing perennial herb, a multi -steed shrub up to 2.5m tall in open
areas. It has soft stems but the base of the shrwloody. In shady areas, it becomes etiolatedbmtthves as a
creeper, growing on other vegetation. It can thecome up to 10m tall. The plant is hairy and gldadand the
leaves give off a pungent aromatic odour when @dsfihe leaves are opposite, triangular to ellgtiath serrated
edges, 4-10 cm long by 1-5 cm wide. The plant egiemerate from the roots. In favorable conditiding,plant can
grow more than 3cm a day [R)ailable literature reveals that the plant corgagarcinogenic pyrrolizidine alkaloid
and can cause toxicity and allergic reactions tlef2]. However there is report that the extract fromldaves is
used traditionally to treat skin wounds.

Diabetes mellitus (DM) is a common disease assettiafith increased morbidity and mortality and candefined

as a group of metabolic diseases characterizedhtonic hyperglycemia, due to defective insulin seéion, insulin
action or both, resulting in impaired carbohydraestein and lipid metabolism [4]. Among the pathggiological
anomalies associated with the condition are hygeeghia and lipid profile abnormalities [4, 5] andémia [6, 7].
Treatment is based on oral hypoglycemic agentsimsulin which in most cases have so many side &fféhis
study was designed to evaluate the hypoglycemima@ogic and hypolipidemic potentials @hromolaena
odorata ethanol leaves extract (CELE) with a view to magkihese common weed more useful to man and to
improve on the scanty literature available on tlaap

MATERIALSAND METHODS

2.1 Plant materials (Collection and Preparation)

Fresh leaves o€hromolaena odoratsere collected from Umudike, Ikwuano Local Govermm@rea of Abia
State, Nigeria. The leaves were dried under shadld laboratory for 7 days after which they wereugd to
powder using an electric blender. Thirty five (3amsof the powdered material was introduced inéoeixtraction
chamber of the soxhlet extractor and extraction d@se using ethanol as solvent for 48 hours withpirature
maintained at 7AT. At the end of the period, the extract was difed laboratory oven at 40 to obtain a dried
extract weighing 12.6g and represented a yields66.3

2.2 Animals

Adult albino rats of both sexes (150-180g) obtdifrem the Animal house of the University of NigeriNsukka
were used. They were fed with standard rat feeth wiater ad libitum but starved for 12 hours priorthe
commencement of experiment. All animal experimevise conducted in compliance with NIH guidelines dare
and use of laboratory Animals (Pub. N0.85-23, Reljd1985, as expressed by [4]. The study was coedwut the
Physiology Laboratory of the Department of Vetemn&hysiology, Pharmacology, Biochemistry and Arima
Health, Michael Okpara University of Agriculturemudike, Abia State, Nigeria.

2.3 Acute toxicity study (L Dsp)

Thirty five mice of both sexes weighing 20-25g wdigded into 7 groups of 5 mice each and weregassi graded
oral doses of CELE in the order 500,1000,2000,2510),4000 and 5000mg/kg body weight. The mice ey
in aluminum cages and allowed free access to faddaater. Observation was made for toxicity signd aumber
of deaths within a period of 24 hours. 4gl¥alue was then determined using the method of éads expressed by
Enegideetal., (2013) [8].

2.4 Induction of Diabetes

Diabetes was induced in rats by a single intrapeeal (1.P) injection of freshly prepared solutiofi Alloxan
monohydrate (160mg/kg). Eight days later rats wittod glucose concentration above 190mg/dl weresidened
diabetic and 28 of these diabetic rats and 5 noome$ were used for the study.

2.5Blood glucose level, hematological and lipid profile studies

While the 7 normal rats were placed in group 1 eove as the normal control, 28 diabetic oneswevaleii
randomly into 4 groups( 2-5) of 7 rats each. Gr@ughich served as the diabetic control receivedraatment.
Group 3 was treated with a reference drug (Gliemde, 5mg/kg body weight), while groups 4 andcéeieed 150
and 300mg/kg of CELE respectively. All treatmenergvdone daily via the oral route and lasted 25 day
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2.6Acute and sub-acute effect of CEL Eon blood glucose levels

On the first day of treatment blood was obtainexnf the tail of each rat in all groups (1-5) by &iip method
prior to and at 2 and 5 hours following treatmemd glucose levels were determined for each ratgusiglucose
meter following standard procedures prescribechbyptroducer, Roche diagnostic Company, GermanytHeosub-
acute studies, the tests were repeated on dayahd.21.

2.7 Hematological Studies

All rats were sacrificed on the P2ay and blood was collected by cardiac punctui® EDTA bottles to be used
for the determination of hematological parameteduiding: Red blood cell (RBC) counts, Packed gelumes
(PCV), Hemoglobin (Hb) Concentrations, White blooell (WBC) counts, White blood cell differential wats,
Platelets counts, Mean corpuscular volume (MCV)aMeorpuscular hemoglobin (MCH) and Mean corpuscula
hemoglobin concentration (MCHC). These parametegsevobtained at once for each blood sample using an
Automated Hematology Analyzer—MC-2800 (Mindray C@my, China).

2.8Lipid Profile Studies

A portion of each blood sample was centrifuged tam a clear plasma which was used to estimat tot
cholesterol, high density lipoprotein cholestetdD(-C), low density lipoprotein cholesterol (LDL-Cyery low
density lipoprotein cholesterol (VLDL-C) and triglgrides (TG) using commercial kits and followingurstard
procedures outlined by the producer, Randox Laboes, UK.

2.9 Statistical Analysis

Results were expressed as meaisBEM.Statistical analysis was performed by one-waaglysis of variance
(ANOVA), students t-test at 95% level of significanwas used to assess significant difference betwertrols
and treated group.

RESULTS
3.1 Acute toxicity
Seven groups of 5 rats each were administeredng@daéses of CELE. Deaths were recorded in somepgraithin

the 24 hours period of acute of the acute toxiitydy and an LD50 value of 2700mg/kg body weighs witained.

Table 1: Acute effect of CELE on blood glucose level in diabetic rats

OHR 2HRS 5HRS

Group | Treatment Glucoselevel (mg/dL) | Glucoselevel mg/dL | Glucose level mg/dL

1 Normal contrc 110.40 +7.1C 107.¢0 +4.52 101.40 +3.9C

2 Diabetic contrc 311.60 +37.1( 307.60 +34.3( 311.€0 +51.40

3 Glibenclamide 5mg/kg 288.2B#.50* 206.00 87.00* 150.60 $0.50*

4 CELE, 150mg/kg 232.204.10* 227.20 14.40* 154.40 $3.50*

5 CELE, 300mg/kg 223.4018.30* 201.80 8.87* 164.80 +12.20*

*P<.05 versus diabetic control
Table2: Sub-acuteeffect of CELE on blood glucose level in diabetic Rats
Day 7 Day 14 Day 21

Group | Treatment Glucoselevel in mg/Dl | Glucoselevel inmg/dL | Glucose level in mg/dL
1 Normal control 98.404-69 102.00 2.29 103.40 2.29
2 Diabetic control 377.4056.30 323.20 27.87 318.00 25.30
3 Glibenclamide 5mg/kg 104.4B84* 80.80 6.21* 82.134.80*
4 CELE, 150mg/kg 121.402450 95.20 8.13* 96.108.82*
5 CELE, 300mg/kg 110.805t00* 90.60 b.21* 105.724.11*

*P<.05 versus diabetic control

3.2 Acute and sub-acute effects of CELE on blood glucose levelsin diabetic rats

All doses of CELE significantly (P<0.05) loweredbt glucose levels in the diabetic treated rathiwithe 5 hours
of the acute study. By the end of the period 150 3@0mg/kg of CELE had reduced glucose levels abetic
treated rats 232.20 +11.10 and 223.40+ 13.3 to4D8413.50 and 164.80+ 12.20 respectively. (Table¥)the end
of the 21 days of sub-acute study the glucose devkdll diabetic rats treated with CELE returnedabout normal
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values.The blood glucose levels of diabetic ragaterd with CELE was significantly (P<0.05) differémom that of
the diabetic control rats but compared favorablhwhat of diabetic rats treated with Glibenclam(dable 2).

3.2 Effects of CEL E on Hematological Parameters

All doses of CELE significantly (P<0.05) increasRBC, PCV, and HB values (Table 3) and lowered Wi8Gnts
in the diabetic treated rats.MCH, Platelets, Lympites were raised to about normal values, whileMGNZHC
and Midcells (monocytes, eosinophils and basophite not significantly affected. (Tables 3 and 4).

Table3: Effect of CELE on RBC, PVC, HB, MCV, MCH and MCHC in diabetic Rats

Group | Treatment RBC x 10* per liter | PCV (%) HB (g/dL) MCV (fL) | MCH (pg) MCHC(g/dL)
1 Normal control 6.808.26 40.972.43 12.40.53 60.238.67 18.238.29 30.50%.71
2 Diabetic contrc 4.71+0.17 30.10+1.81 | 10.03+0.31 | 63.20+3.9¢ | 21.03+1.14 | 33.5(+2.2C
3 Glibenclamide,5mg/kg 5.1040.25 30.971.61 10.308.26 60.734.32 20.209.18 33.26%.05
4 CELE, 150mg/kg 6.8D27* 36.502.13* | 12.38€.39* | 53.034.10* | 17.98€.37* | 33.880.47
5 CELE, 300mg/kg 6.08326* 31.874.32* | 11.13€.49* | 52.370.27* | 18.30€.50* | 33.264.05

*P<.05 versus diabetic control

TABLE 4:Effectsof CELE on platelet counts, WBCand differential WBC Countsin diabetic rats

Group | Treatment Plateletsx 10%L | WBC x 10°/L | Lymphocytes % | Neutrophils % Midcells (Eosinophils,
Monocytes& Basophils) %

1 Normal control 909 + 227 9.78497 46.575.93 33.87¥%.98 19.704.63

2 Diabetic control 611 +102 29.6329 51.318.57 27.432.06 21.572.03

3 Glibenclamide, 5mg/kd 571 +103 170744* 46.974.88* 29.770.24* 23.204.68

4 CELE, 150mg/kg 1087.30 + 265.50 10.83331* 48.236.48 25.255.71 21.98%1.17

5 CELE, 300mg/kg 909+ 32.96 12.2029* 40.806.01* 35.70.508.95* 23.500.71

* P< .05 versus diabetic control
3.3 Effect of CELE on lipid profilein diabetic rats

The elevated total cholesterol, triglycerides, LBDLand VLDL-C in diabetic rats were significantly {P05)
lowered by all doses of CELE while the lowered HDlwas raised, and tilted towards normal values IET'&p

TABLE 5:Effect of CELE onlipid profilein diabetic rats

Group | Treatment Total Cholesterol mg/dL | Triglycerides HDL-C LDL-C VLDL-C
mg/dL mg/dL mg/dL mg/dL

1 Normal control 81.293.32 37.976.64 40.269.73 33.440.84 7.596.13

2 Diabetic Control 158.1(8t27 70.838.82 17.056.53 | 126.903.43 | 14.176.18

3 Glibenclamide 5mg/kg 52.10469* 41.689€.42* | 35.328.51* 8.444.97* 8.340.08*

4 CELE, 150mg/kg 70.5(®43* 53.594.52* | 39.73€.74* | 20.0520.59* | 10.726.30*

5 CELE, 300mg/kg 55.18t44* 48.779€.50* | 25.880.65* | 19.49-8.30* 9.750.10*

* P<.05 versus diabetic control
DISCUSSION

The toxicity observed during the 24 hours acutdcitx study of CELE (LB, = 2700 mg/kg) suggests that the
extracts could be toxic at doses beyond effectiméd. The level of toxicity observed may be duehe presence of
toxic phytochemical components in the plant. Cargenic pyrrolizidine alkaloids present@hromolaena odorata
leaf extract [2]andthe relative abundance of tesdbstances including alkaloids, lactones, tanrsaponins and
steroids [9], may have accounted for the leveloxidity observed during the acute toxicity studytbé extract.
However at low doses as used in this work, CELE feaad to be well tolerated and a potent medication

Alloxan monohydrate successfully induced hypergig@ in the rats used. Hyperglycemia is usuallyfitsé sign
in the development of diabetes mellitus. Alloxannoloydrate achieved this effect by selectively dsstg the
pancreaticbeta cells of the islets of langerhanthénrats. This marked degeneration of the isketseted insulin
secretion with reduction in the rate of conversidmglucose to glycogen, the result of which is tharked increase
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of sugar levels in the diabetic rats.[10] had ré&gbthat Alloxan induces diabetes by destroyinghigia cells of the
pancreas which are involved in the synthesis, gorand release of insulin, the peptide hormone la&gyg
carbohydrate and lipid metabolism leading to highot sugar levels. This high sugar levels confirthe
development of diabetes mellitus [5].

All doses of CELE significantly (P<.05) lowered bbb glucose levels within the acute and sub-acut®ge of
study returning the blood glucose levels in diabrdis to about normal values by the 21 days treatiperiod. This
result suggests that CELE contain substances wigtodlycemic properties and tends to agree with,[1dfo
reported that the hydro-ethanolic extractGéfromolaena odoratéowered glucose levels when administered to rats.
This hypoglycemic effect may have been achievednigyeasing insulin selection and peripheral uttiza of
glucose in diabetic rats, inhibition of endogengliscose production, inhibition of intestinal glueoabsorption
and/or regenerating existing beta cells. Thesehamsms have all been reported to be responsibléveering
blood sugar levels [10, 12, 13].

Anemia was found to accompany the development abetes mellitus as the diabetic control rats ali ha
significantly (p< .05) lowered RBC, PCV, HB, MCH,®¥ and MCHC values when compared to the normal
control rats. The results agree with [6, 7, and ®o reported that in diabetes mellitus, therthésdevelopment of
anemia, particularly, the hypochromic type, duéatbin the iron content of the body resulting fraridation stress
associated with the condition. All doses of CELEtoeed the values of these parameters to normleirdiabetic
treated rats after days of treatment. This antivaoectivity of CELE may be attributedto the highn content of

its chlorophyll, as seen in other green, leafy v&lgles[7] and/or the ability to improve bone martonvctions [10].

In the lipid profile studies, the elevated totablgsterol, triglycerides, low density lipoproteihatesterol (LDL-C),
very low density lipoprotein cholesterol (VLDL-C)itlv decreased high density lipoprotein cholestériDL-C)

observed in the diabetic control group also sugtiedtthe development of diabetes mellitus is Ugwaicompanied
by anomalies in body lipid composition. This findiagrees with existing literature report that tleeelopment of
diabetes mellitus is usually followed by markedréase in blood cholesteroal, triglycerides, LDL-Q,DA-C and a
reduction in HDL-C [4].The lowering of cholesteratiglycerides, LDL-C and VLDL-C and increase inHELL
observed in the rats treated with 150 and 300mgfkGELE indicates presence of principles with hypidiemic
properties in the extract. Prasad et al., 2005h§@] reported the presence of saponin and flavenaidhe leaf
extract ofChromolaena odoratayoth of which have been implicated in the loweriridgplood cholesterol [15].

CONCLUSION

The results obtained from this study indicate ti@Ztromolaena odorataleaves contain substances with
hypoglycemic properties and at low doses could lsafa and potent agent to be employed in the tesatrof
diabetes mellitus and resultinghematological apid Iprofile anomalies.
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