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ABSTRACT

This study investigated the hypoglycemic, hemailagd hypolipidemic potentials of Jatrophatanjosenethanol
leaf extract (JELE) in alloxan induced diabetic gatsing experimental animal model. Groupl compgisufi 7
normal rats received 0.2ml normal saline and sesteas the normal control group. Alloxan induced ditib rats
were divided into 4 groups of 7 animals each (goo@p5). Group 2 received no treatment and servedha
diabetic control. Group 3 was treated with a refere drug, Glibenclamide (5mg/kg) while groups 4 &néceived
150 and 300mg/kg of JELE respectively. All treatthevere done via the oral route and lasted for aysd Results
obtained indicate that all doses of JELE signifitar{P<0.05) lowered glucose levels in the diabatits with
300mg/kg lowering blood glucose from 311.80 + 37 diabetic rats to 95.95 + 2.90 by the end ofddys. The
hypoglycemic effect of JELE compared favorably witit of Glibenclamide. Red blood cells (RBC) ceupticked
cell volume (PCV), hemoglobin values were all digantly raised (P < .05) in treated rats, whileettincreased
WBC value in diabetic rats was lowered. The led#ldotal cholesterol, triglycerides, low densitpdprotein
cholesterol (LDL-C) and very low density lipoprataiholesterol (VLDL-C) were significantly (P<0.08¢creased
in the diabetic treated rats with increase in tegdls of high density lipoprotein cholesterol (HBL- These results
suggest that JELE contains active principles witipdglycemic, hematologic and hypolipidemic propsrtand
could be of value in the management of diabetiditneland associated anemia and lipid abnormalities
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INTRODUCTION

In many parts of the world, the exploitation of dviplants for medicinal purposes is been encourafeid. may be
for reasons of cost, availability, accessibilitydaffectiveness. Beyond these reasons however gitermacology
seems to be a major link between research sciemtigt new drug discoveries, since in most casesiiows down
the researcher’s job, making it easy for him tospera clear cut objective. No wonder [1], repotted the primary
aim of sourcing for plants drug through any of #mown strategies is mainly to detect the activerédgents in
plants that exert definite pharmacological efféntshe body, since the results of such investigegtioould most
often serve as a lead for the biological evaluatibthese plants and to new drug discovéatrophatanjorensis
one of such plants that are being investigatedttieir physiological and pharmacological dynamiche Tplant
belonging to familyEuphorbiaceads a common weed of field crops in the higher fedirforest zones of West
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Africa. In Nigeria, it is commonly called hospitiao far or catholic vegetable. The leaf is a comma@onsumed
vegetable in many parts of southern Nigeria [2]evehit is considered a natural remedy against thabmellitus.
Extracts from the leaves of the plant have alsmhesed to treat malaria infection and hypertensisome parts of
Nigeria [2, 3].

The plant leaves were initially and popularly camgd in Nigeria as soups and as a tonic with thiencthat it
increases blood volume and hence employed in aneesitment. However the plants popularity has likrrsed by
unproven claims that the whitish latex emanatingnfithe leaf, stem and stalk may be toxic to man [4]

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 [5]. Among the pathggiological
anomalies associated with the condition are hygeeghia and lipid profile abnormalities [5, 6] andémia [7, 8].
Treatment is based on oral hypoglycemic agentsimgdin which in most cases have so many side &ffélthis
study is therefore designed to evaluate the hypeghyc, hematologic and hypolipidemic potentials of
Jatrophatanjorensigthanol leaves extract (JELE).

MATERIALSAND METHODS

2.1 Plant materials (Collection and Preparation)

Fresh leaves afatrophatanjorensisvere collected from a settlement in Owerri-abawugagbo Local Government
Area of Abia State, Nigeria. The leaves were drader shade in the laboratory for 7 days after whihey were
ground to powder using an electric blender. THirtg (35) grams of the powdered material was inticetl into the
extraction chamber of the soxhlet extractor andagetibn was done using ethanol as solvent for 4@&haevith
temperature maintained at’@ At the end of the period, the extract was diied laboratory oven at 40 to obtain
a dried extract weighing 9.6g and representedld gie27.40%.

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 experimavese conducted in compliance with NIH guidelines dare
and use of laboratory Animals (Pub. No.85-23, Renljis985, as expressed by [5]. The study was coedwat 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 Ds)

Thirty five mice of both sexes weighing 20-25g wdreided into 7 groups of 5 mice and were assiggradied oral
doses oflatrophatanjorensii the order 500 1000, 2000, 3000, 4000, 5000684®) mg/kg body weight. The mice
were kept in aluminum cages and allowed free acte$sed and water. Observation was made for tgxgigns
and number of deaths at the end of 24 hoursgoMi2s determined according to Karber's method, gsessed by
Enigideet al.,(2013) [9].

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 35 of such rats were used for theystud

2.5 Blood glucose level, hematological and lipid profile studies

While 7 normal rats were placed in group 1 to se&ts¢he normal control, 28 diabetic ones were didichndomly
into 4 groups ( 2-5) of 7 rats each. Group 2 widehved as the diabetic control received no treatn@noup 3 was
treated with Glibenclamide (5mg/kg), while groupsrt 5 received 150 and 300mg/kg of JELE respdytivdl
treatments were done daily via the oral route asted 21 days.

2.6 Acute and sub-acute effect of JEL E on blood glucose levels
On the first day of treatment blood was obtainexinf 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 ratguaiglucose
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meter following standard procedures prescribechbyproducer, Roche diagnostic Company, GermanytHeosub-
acute studies, the tests were repeated on dayahd.21.

2.7 Hematological Studies

All rats were sacrificed on the Palay and blood was collected by cardiac punctue BDTA 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 wnts,
Platelets counts, Mean corpuscular volume (MCV)aMeorpuscular hemoglobin (MCH) and Mean corpuscula
hemoglobin concentration (MCHC). These parameteggsevobtained at once for each blood sample using an
Automated Hematology Analyzer —-MC-2800 (Mindray Gzamy, China).

2.8 Lipid Profile Studies

A portion of each blood sample was centrifuged btam a clear plasma which was used to estimat tot
cholesterol, high density lipoprotein cholesteddD(-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 mealsBEM.Statistical analysis was performed by one-waglysis of variance
(ANOVA), students t-test at 95% level of significenwas used to assess significant difference betwertrols
and treated group.

RESULTS

3.1 Acutetoxicity
Seven groups of 5 rats each were administeredng@idoses oJELE No death was recorded at the end of the 24

hours of study, even at the highest dose of 600grigody weight. The mice instead had normal digrsboth
physically and mechanically with no observed sightoxicity.

3.2 Acute and sub-acute effects of JEL E on Blood glucose levelsin diabetic rats

All doses of JELE significantly (P<0.05) loweredbdl glucose levels in the diabetic treated rathiwithe 5 hours
of the acute study. By the end of the period 150 3@0mg/kg of JELE had reduced glucose levels abetic
treated rats by 42.75 and 41.58% respectively. éffext of JELE compared favorably with that of @lifzclamide
(Table 1). By the end of the 21 days of sub-acttdysthe glucose levels of all diabetic rats trdatéth JELE
returned to about normal values and was also sigmifly (P<0.05) different from that of the dialwetiontrol group
but compared favorably with that of Glibenclamidaffle 2).

Table 1. Acute Effect of MEL E on Blood Glucose Level in Diabetic Rats

OHR 2HRS 5HRS
Group | Treatment Glucoselevel (mg/dL) | Glucoselevel mg/dL | Glucoselevel mg/dL
1 Normal control 110.40%10 107.80 4.52 101.40 3.90
2 Diabetic control 311.8037.10 307.80 34.30 311.60 %1.40
3 Glibenclamide 5mg/k 288.28%.50* 206.00 87.00* 150.60 $0.50*
4 JELE, 150mg/kg 251.206+56* 213.40 5.49* 143.80 24.70*
5 JELE, 300mg/kg 222.0018.34* 207.80 $1.40* 129.70 415.50*

*P< .05 versus diabetic control

Table 2: Sub-acute effect of JELE on blood glucoselevel in diabetic Rats

Day 7 Day 14 Day 21
Group | Treatment Glucoselevel in mg/Dl | Glucoselevel in mg/dL | Glucoselevel 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 #7.87 318.00 25.30
3 Glibenclamide 5mg/kqd  104.4®B84* 80.80 b.21* 82.13 4.80*
4 JELE, 150mg/kg 117.003166 103.00 2.84* 101.302.90*
5 JELE, 300mg/kg 116.803151* 93.80 4.25* 95.95 8.81*

*P< .05 versus diabetic control
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3.2 Effects of JELE on Hematological Parameters

All doses of JELE significantly (P<0.05) increasRBC, PCV, and HB values (Table 3) and lowered Wi80nts
in the diabetic treated rats. MCV, MCH, MCHC, Plets, Lymphocytes, Neutrophils and Midcells (mortesy
eosinophils and basophils) were all significanf?x(0.05) affected and tilted towards normal val(lexbles 3 and

4).

Table 3: Effect of JELE 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 6.80+0.2¢ 40.97+2.4% | 12.4+0.5¢ 60.23+3.67 | 18.23+0.2¢ | 30.5(+1.71
2 Diabetic control 4.776:17 30.10$.81 | 10.036.31 63.408.96 | 21.03 +.14 | 33.502.20
3 Glibenclamide,5mg/kg 5.10 40.25 30.97 $.61 | 10.308.26 60.73 4.32 | 20.20 .18 | 33.26%.05
4 JELE, 150mg/kg 7.180t15* 40.37€.50* | 13.23 ©.35* | 56.20 ©.61* | 18.47€.57* | 31.630.29
5 JELE, 300mg/kg 6.8BK57* 37.632.31* | 11.900.78* | 55.239.53* | 17.500.47* | 31.6390.57

*P<.05 versus diabetic control

TABLE 4:Effects of JELE on Platelet counts, WBC and 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 9.7897 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/k | 571 + 10: 17.7+0.44* 46.97+1.88* 29.771+0.24* 23.2(+1.6€

4 JELE, 150mg/k 850 +95.3 10.5(+1.77* 44.57+4.3¢2 36.8(+3.27 18.671+6.9C

5 JELE, 300mg/kg 744 +82.90 8.am24* 52.406.61* 26.506.05* 21.100.70

* P< .05 versus diabetic control

3.3 Effect of JELE on Lipid Profilein Diabetic Rats

The elevated total cholesterol, triglycerides, LBDLand VLDL-C in diabetic rats were significantly {P05)
lowered by all doses of MELE while the lowered HOLwas raised (Table 5).

TABLE 5: Effect of JELE on lipid profilein diabetic rats

Group | Treatment Total Cholesterol | Triglycerides HDL-C LDL-C VLDL-C
mg/dL mg/dL mg/dL mg/dL mg/dL
1 Normal control 81.296:32 37.97 8.64 40.26 .73 33.44 .84 7.59 6.13
2 Diabetic Control 158.103:27 70.83 6.82 17.05 .53 126.90 3.43 14.17 .18
3 Glibenclamide 52.10_4.69* 41.68 0©.42* 35.32 9.51* 8.44 4.97* 8.34 0.08*
5mg/kg

4 JELE, 150mg/kg 57.620+28* 33.95 0.63* 20.85 9.76* 29.98 9.52* 6.79 0.13*
5 JELE, 300mg/kg 57.270+20* 37.90 0.38* 23.22 9.46* 26.47 0.42* 7.58 0.08*

* P< .05 versus diabetic control
DISCUSSION

The Acute toxicity (LRo) results indicates that JELE is a plant extracionf toxicity and could be well tolerated
even at high doses, as all animals administereéxtract during the acute toxicity studies lookéggcally strong
and emotionally relax with no observed signs ofidibx even at a dose of 6000mg/kg body weight.cat ko
moderate doses and accounts for their use in navts pf the world for the management of diseasés. rEsult
agrees with [3], who reported that animals admémed Jatrophatanjorensishowed no overt signs of distress or
toxicity even at a dose of 8000mg/kg body weightisTaccounts for plant’s use over the years initicathl
medicine to treat diseases without any reported o&toxicity or death [10].

Alloxan monohydrate successfully induced hyperghyizein the rats used. Hyperglycemia is usuallyfitst sign in
the development of diabetes mellitus. Alloxan momvhte achieved this effect by selectively destigythe
pancreatic beta cells of the islets of langerhanthé rats. This marked degeneration of the idtet®red insulin
secretion with reduction in the rate of conversidmglucose to glycogen, the result of which is tharked increase
of sugar levels in the diabetic rats. [11], hadorégd that Alloxan induces diabetes by destroyhmg lieta cells of
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the pancreas which are involved in the synthesigsage and release of insulin, the peptide hornmegelating
carbohydrate and lipid metabolism leading to highot sugar levels. This high sugar levels confirthe
development of diabetes mellitus [7].

All doses of JELE significantly (P< .05) lowereabtl glucose levels within the 5 hours of acute st returned
the blood glucose levels in diabetic rats to abmrmal values by the end of 21 days of treatmeasuR therefore
suggests that JELE contain active principles witbdylycemic properties. This hypoglycemic effectyrhave been
achieved by increasing insulin selection and pernigh utilization of glucose in diabetic rats, initikn of
endogenous glucose production, inhibition of intedtglucose absorption and/or regenerating exjstiata cells.
These mechanisms have all been reported to bengfpofor lowering blood sugar levels [11, 12,.13]

Anemia was found to indeed be associated with tiésbmellitus as the diabetic control rats all hadificantly (p<
.05) lowered RBC, PCV, HB, MCH, MCV and MCHC valugsen compared to the normal control rats. Theltesu
agree with [7, 8, and 14], who reported that irbdtas mellitus, there is the development of anepaeijcularly, the
hypochromic type, due to fall in the iron contefttloe body resulting from oxidation stress assedatith the
condition. All doses of JELE restored the valuesheke parameters to normal in the diabetic treasdafter days
of treatment, suggesting that the extract haseaargmic activity, attributable to its high iron cent [8] and/or the
ability to improve bone marrow functions [11].

In the lipid profile studies, the elevated totablasterol, triglycerides, low density lipoproteihatesterol (LDL-C),
very low density lipoprotein cholesterol (VLDL-C)ith decreased high density lipoprotein cholestékHiDL-C)
observed in the diabetic control group also sugthedtthe development of diabetes mellitus is ugw@waicompanied
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,DL-C and a
reduction in HDL-C [5]. The lowering of cholesteratiglycerides, LDL-C and VLDL-C and increase ibH-C
observed in the rats treated with 150 and 300mgfkdELE indicates presence of principles with hjpdemic
properties in the extract. [15] had reported thespnce of saponin and flavonoids in the leaf ektaic
Jatrophatanjorensesnd both substances have been implicated in blooksterol lowering [15, 16].

CONCLUSION

The results obtained from this study indicate thHianol leaf extract ofatrophatanjorensi(JELE) contain
principles with hypoglycemic properties and coulel & very safe and potent agent to be employed drfigiint
against diabetes mellitus and its associate heowtal and lipid profile anomalies.
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