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ABSTRACT

The effect of some green leafy vegetable diet@aematological parameters of streptozotocin-indudidbetic rats
was investigated. 16% vegetable inclusion (Occinguatissimum,Pterocarpus soyauxii,Corchorus oliteriand
Vernonia amygdalina) in the basal diets of streptozin-induced diabetic rats for 21 days resultednodulation
of haematological parameters. The results showed tthere was a significant decrease (p<0.05) in lénels of
Packed cell volume(PCV), Haemoglobin (Hb),white odlocellWBC), red blood cell(RBC), platelets and
neutrophils counts of the diabetic rats withoutetadple-formulated diets when compared to the conittowever, a
significant increase of these hematological indis@s observed in the groups fed with vegetable-Hjghphocytes,
eosinophils, monocytes and basophils also shovgiifisant difference(p<0.05) with increase in lyngglyte count.
Among these vegetables, Pterocarpus soyauxii séerie most promising. These results therefore sigtpat
green leafy vegetables are capable of normalidieghitematological abnormalities associated with patiysiology
of diabetes mellitus.
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INTRODUCTION

Haematological parameters have been associatedhedlth indices and are of diagnostic significaimceoutine
clinical evaluation of the state of health [1].idtan established fact that chronic diseases affectlood cells
adversely. Analysis of blood parameters is relevamisk evaluation of alterations of the haemajalal system in
humans [2]. Damage mediated by free radicals aulthe disruption of membrane fluidity, proteiendturation,
lipid peroxidation, oxidative DNA and alteration pfatelet functions, which have generally been mmred to be
linked with many chronic health problems such aabdies, cancers, inflammation, aging and athemosise
Although almost all organisms possess antioxidafiertse and repair systems that have evolved teqgirtdtem
against free radicals, these systems are insuifitéeprotect them completely against oxidative dgen[3].

Green leafy vegetables such @simum gratissimumPterocarpus soyauxiiCorchorusolitorius and Vernonia
amygdalinacontain compounds that are valuable antioxidamid protectants. The main protective action of
vegetables has been attributed to the presencatioik@ants, especially antioxidant vitamins inahgl ascorbic
acid, a-tocopherol g-carotene and phenolics [4;5].

Several green leafy vegetables abound in tropidat#that are utilized either as condiments ocepiin human
diets. These vegetables could be harvested ahghtsin the process of growth, and could be haedkas a cheaper
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and safer means of managing haematological abnitiesabhssociated with the pathophysiology of diebet
mellitus. As a result of inadequate informationtbe comparative studies of these green leafy vbgtan relation
to their contribution in the hematology of diabesigbjects, this study sought to investigate th#e&cés on some
haematological parameters of diabetic rats.

MATERIALS AND METHODS

Experimental animals and design

Wistar strain albino rats weighing between 180-20@ge obtained from the Animal Unit of the Depanitnef
Veterinary Physiology and Biochemistry, Universitf Ibadan, Ibadan, Oyo State of Nigeria. They were
acclimatized for two weeks, during which periodytheere maintainecd libitum on commercial diet (Top feed,
Nigeria). The rats were administered Streptozodssalved in normal saline (65mg/kg b.w) intraperigdly.
Subsequently, rats with blood glucose level greatezqual to 230mg/dl were divided into 6 groupbe Tiabetic
rats were subsequently divided into six treatmewiugs. Animals in groups 1 and 2 were fed the basst
(Skimmed milk (42%), corn starch, Premix, and sdy \While groups 3 to 6 were fed with basal diettwil6%
inclusion of vegetables (at the expense of corarflGroup 1 serves as the normal control while ogreups were
diabetic. The feeding was done ad libitum. All aaimprocedures were in strict accordance with thid Buide for
the Care and Use of Laboratory Animals.

Tropical vegetables

Pterocarpus soyauxiii, Ocimum gratissimum, Corclsoolitorius and Vernonia amygdalingere obtained locally
from open forest at Akungba Akoko, Ondo State, Negand identified by the Department of Crop Sceeand
Protection, Federal University of Technology, Akutmdo State,Nigeria.

The leaves were separated from the inedible patibhese were subsequently chopped into small piecashed
in water and then sun-dried. The dried vegetablesevgubsequently blended with Kenwood blender firte
powder. Grinded forms were subsequently used fodiét formulation.

Grouping of Animals

The study of the effects of the medicinal plantstlom oxidative status of STZ-induced diabetic rmaés done by
putting five rats per group.

Group 1: Normal Control

Group 2: Diabetic control

Group 3:0cimum gratissimurfed diabetic rats

Group 4:Pterocarpus soyauxifed diabetic rats

Group 5:Corchorus olitoriusfed diabetic rats

Group 6:Vernonia amygdalinéed diabetic rats

Blood collection
At the end of the monitoring phase, the rats waificed by cervical dislocation and the blood vedstained
through heart puncture for haematological analysis.

Haematological estimations

The blood samples were obtained via cardiac puectilected into heparinized tubes and were imatelji used
for determination of haematological parameterstalled blood cell and white blood cell counts westimated
according to the visual method of [6]. The percgatgpacked cell volume was determined accordingh t
hematocrit method of [7] while the blood haemogtoboncentration in all samples was estimated aaogit the
cyanomethaemoglobin method of [7].

Differential White Blood Cell counts

These were estimated using the method of [8]. yAndicropipette was used to suck in blood from tled sample
bottle, a small drop of blood was applied to one eha slide and quickly placed on the bench hadinn position,

the end of the second slide was then placed imitbp and held there until the blood had spreadsacito It was
then drawn slowly over the whole length of thetfalide being held at an angle of 45°. After theold had spread,
it was dried before staining with Leishman’s stairhe film which was washed off in a gentle streafmvater was
dried with filter paper and examined under low armgh power microscope and the different kinds dfsceounted.

Statistical analysis
The data are expressed as meant SEM. Statisticdysém was carried out by one-way analysis of vaxéa
(ANOVA). Difference were considered to be statisliig significant when p<0.05.
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RESULTS AND DISCUSSION

Table 1: Effects of vegetable included diets on ¢hPCV, Hemoglobin, WBC, RBC, and platelet in all gpups of rats

Group PCV(%) Hb(g/dl) WBC(10*3/ul] RBC(10*6/ul) Ré&et(10*9/L)
Normal Control 42.00+0.58| 137.33+0.33 | 13.40+0.06 7.79+0.15 596.67+4.41
Diabetic Control 24.00+1.73| 86.00+8.08 | 6.25+0.49 4.41+0.34 297.00+37.53
0.G fed rats+ diabeti¢ 31.33+0%88 111.00+5.19 | 3.60+0.35 6.08+0.08 168.00+3.46
P.S fed rats+diabetic|  50.00+1%78 179.00+9.8% | 4.95+1.1% 9.31+0.37 824.00+65.82
C.O fed rats+diabetic| 34.67+0%33 131.33+0.33 | 15.55+0.32 7.49+0.40 297.67+2.60
V.A fed rats+diabetic| 24.00+1.1f 85.67+3.76 | 4.65+0.14 4.48+0.27 40.00+1.78

The result was presented as MeantSEM .Values wffgreht superscript are significantly differentat0.05.

Table 2: Effects of vegetable diet inclusion on wte blood cell’s differentials in all groups of rats

Group Neutrophils(%)| Lymphocytes(%) Eosinophils(%eMonocytes(%)| Basophils(%)
Control 50.00+0.58 41.00+0.58 8.16+1.18 2.50+0.29 2.000.00
Diabetic control| 40.00+0.58 44.00£1.0¢ 11.67+0.88 2.00+0.58" 1.67+0.33
0.G fed rats 24.67+0.83 72.33+0.67 1.00£0.00 1.6720.3% 0.33+0.08
P.S fed rats 47.00£0.58 49.33£1.2F 1.334+0.38 1.00£0.00 0.00+0.00
C.O fed rats 50.67+1.45 50.67+3.48 1.00£0.00 1.33x0.3% 0.33+0.38
V.A fed rats 30.00+1.1%6 65.00+2.89 1.334+0.33 1.33x0.3% 0.72+0.2%1

The result was presented as MeantSEM .Values wffgrent superscript are significantly different@t0.05.

Table 1 shows the effects of vegetable-included dietshenRCV, Hemoglobin, WBC, RBC, and platelet in all
groups of rats.

Diabetic rats fed with basal diet showed statidificsignificant decrease (P<0.05) in levels of PG\, WBC, RBC
and platelet when compared to normal rats on ksl On the other hand, inclusion of leafy vegksbestored
most of the derangement in heamatological parametérdiabetic rats. Diabetic rats placed Gucimum
gratissimum; Pterocarpus soyauxiiandCorchorus soyauxincluded diets showed significantly increased (P5D
PCV, Hb and RBC levels when compared with diabegtis on basal diets. Rats Biterocarpus soyauxiicluded
diets also showed significantly increased platdietel compared with the normal control and diabetioups on
basal dietsPterocarpus soyauxifed-rats notably had the highest levels of PCV, RBC and platelets when
compared to other groups.

Table 2 shows the effects of the vegetable diet inclusanwhite blood cells differentials in all groupsloBd
Eosinophils were significantly increased (P<0.0®)diabetic-untreated group compared with normas. rahis
alteration was reversed in diabetic rats place@®@oamum gratissimusmcluded diet. Also, statistically significant
reduction (P<0.05) in Basophils levels was obseimatiabetic rats fed with diet containing all véajges.

The blood is a vital fluid, which contains the Rlbod Cells (RBC's), White Blood Cells (WBC's) ampdatelets
suspended in the serum in homeostatic concentgatibime circulatory blood volume makes up about §%he
weight of an average man. The blood cells takehquiad5% of the blood, while plasma constitutesuats® % [9].
The blood is important for pulmonary and tissuepimdion, as a medium of endocrine and neurohumoral
transmissions, biotransformation and metabolic etan, [10] nutritional and immunological processas well as
homeostatic responses [11]. Reactive oxygen spéeies been implicated in the mechanism of damageaf
blood cells in diabetic patients [12,13,14]. Aseault, haematological complications develop whichsist mainly

of abnormalities in the function, morphology andta®lism of erythrocytes, leukocytes and platdless.

Packed Cell Volume measures the percentage by eolaofmpacked RBC's in a whole blood sample after
centrifugation. The significant decrease in theeleof packed cell volume (PCV) in diabetic contrats(Table 1)
may be as a result of the cellular damage on tlyghracyte membrane as a result of oxidative stiegs
streptozotocin (STZ) [16,17]. Diabetic rats fedhwlitasal diet also showed significant decrease (&30n values of
Hb, WBC, RBC and platelet when compared to norratd on basal diet. Haemoglobin test measures toarnof
HB in grams in 1 dl of whole blood and providesemtimate of oxygen carrying capacity of the RBRed blood
cell counts can be a factor in erythropoietin pssc®©n the other hand, white blood cell count calicate that there
is a disease or condition affecting white bloods;ddut it cannot determine the underlying causks. &lso related to
the immune system and bone marrow. Platelet cauntsed to diagnose and/or monitor bleeding andirajpt
disorders. Since, a marked reduction was observéliese aforementioned parameters this may bedication of
anaemia in diabetic rats. It has been suggesteditt@@mia occurrence in diabetes mellitus is dubeddncreased
non-enzymatic glycosylation of RBC membrane pragimhich correlates with hyperglycemia [18,19]. dation

of these glycosylated membrane proteins and hypeaghmia in diabetes mellitus cause an increasehén t
production of lipid peroxides causing a haemoly#isRBC through many pathological consequeni@). The
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major pathological consequences of free radicaiéed membrane lipid peroxidation include increaseanbrane
rigidity, decreased cellular deformability, reducedsithrocyte survival, and lipid fluidity20]. On other hand,
inclusion of leafy vegetables significantly increds(p<0.05) these parameters to their normal leaats even
higher in some when compared to diabetic rats. iBhis line with the findings of Eteng et al. [2dho reported the
reversal of anemia in cadmium toxicity after thepEementation of diets. This may be important inrpoting

health because of their rich sources of nutriesteported by Gupta and Prakash [22]. White bladddifferentials

are indicators of the ability of an organism tonefiate infection. An increase in the number of wiating

leukocytes is rarely due to an increase in alltjipes of leukocytes. Neutrophils attack and deskragteria in the
blood [23]. As shown in Table 2, the significantri@ase in neutrophils and eosinophils levels dbelia rats may
be attributed to diabetic complications. It hasrbdemonstrated that severity of diabetes and theldgment of
retinopathy are associated with increased numbemolymorphonuclear leukocytes [24]The reversal of this
derangement in rats placed on vegetable-includets dnay signify the protective effect of the intamtion.

Lymphocytes are the main effector cells of the immsgystem. The increase in the lymphocyte courdtiplace on
vegetable diet may be an indication of immunostatiah.

CONCLUSION

In conclusion, the increase in red blood cell, gackell volume (PCV or haematocrit), total whitedd cell,
platelet and lymphocyte counts following administa of the supplemented vegetable diets may sigtiie
positive effects of vegetables on the haemopomtatem of experimental rats and might be capablenpfoving
the hematological abnormalities associated withggattysiology of diabetes mellitus.
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