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ABSTRACT

This study was carried out to investigate the ¢ffe€ ethyl acetate and n-butanol fractions of grudera pulchra on
liver enzymes and lipid profile in alloxan induadidbetic rats. 20 Wistar rats of both sexes wesedufor the study.
The rats were divided into four groups with fivasrén each group. Group 1 and 2 representing negatind
positive control respectively. Group 3 and 4 reedib0 mg/kg and 250 mg/kg body weights of ethyhtecand n-
butanol respectively. After 14 days of treatmeme, animal were anaesthetized and sacrificed toinktéood by
cardiac puncture. Serum was collected and assayedldnine aminotranferase (ALT) aspartate aminofeaase (
AST) alkaline phosphatise(ALP)total protein ( T&lpumin (ALB), total cholesterol, triacylglycerphigh density
lipoproteins and low density lipoproteins. Theut showed that ALT,AST, TP and ALB levels otrdement
groups decrease(P<0.05) when compared with the tcabantreated group( Negative control) . As regsutd the
lipid profile there was a significant decrease (P&D) in the triacylglycerol, when compared with tinetreated
control group. Also in relation to the High densiipoprotein and low density lipoprotein there wasslight
increase but no significant. The preliminary phytemical screening of the two fractions Indigoferalchra
fractions revealed the presence of alkaloids, ffeoids, and saponins. The Lfwas 775mg/kg and 2,154 mg/kg for
Ethylacetate and n-Butanol fractions respectively.
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INTRODUCTION

The number of people suffering from the diseasddwdde is increasing at an alarming rate with ajgeted 366
million peoples likely to be diabetic by the ye®3D as against 191 million estimated in 2000 [Erom literature
review it has been revealed that 15 - 20% of dialpstients are suffering from insulin-dependeibéites mellitus
(IDDM) or type-1 [2] . The IDDM is noted both in att and childhood [ 2,3]. It is characterizedbg\ation of both
fasting and post-prandial blood sugar levels. @trdwyperglycemia during diabetes causes glycatibiody

proteins that in turn leads to secondary complicetiaffecting eyes, kidneys, nerves, and artedips Lipids and

lipoproteins abnormalities are common in diabgpesticularly type 2 [5]. It is very important tover the levels of
lipids in the body. This is done by drug therapyhwdrugs such as statins[ 6,7]. This is seen irept with diabetes
with elevated triglyceride concentrations and daseel high-density lipoprotein cholesterol (HDL-@hcentrations
[5]. Low-density lipoprotein cholesterol (LDL-C) noentrations may be elevated as well, but thisifimds not as
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consistent across all patients with diabetes. Matiguidelines published by the American Diabetssa&iation [ 8]
and National Heart, Lung, and Blood Institute f@glcommend annual assessment of a fasting lipidig@iofpatients
with diabetes.

It has been suggested that increased AST actinitthé serum is sensitive marker of liver damageneif the
damage is of subclinical nature [10] ). Adminifita of the two fractions of the plant significantlecreases the
levels of serum concentration of transaminase. ABS the highest concentration in the liver, kidaeg skeletal a
muscle having the least activity of the enzyme.e R8T activity is located in the microsomal andauitondrial
portion of the liver cells as well as the skin, Iskal and cardiac muscles, pancrease and kidn&y. deasurements
are more liver specific than AST and its activiéyuisually greater than AST activity at early ortaduepatocellular
disease[ 11]. AST on the other hand tend to beaseld more than ALT in chronic liver diseases @schirrhosis
[11] . A normal ALT in the presence of elevatedivaties of AST and lactate dehydrogenase rulestoathepatic
origin of the enzymes while a marked elevation &fTAhowever, in the presence of mild to moderagvation of
AST is suggestive of either hepatic disease ordiseombined with other conditions[12] .

Indigofera pulchra(Wild) family: papilionaceae is an annual non clingpherbs or shrub that can grow up to 1m
tall. It is widely distributed throughout west-Afa [13] . The local name in HausaBakin bunuand inEnglish it is
calledIndigofera.In ethnomedicine, the leaves are used to treatiafl wound [13,14], while the decoction of the
aerial part is used as prophylactic against snétkefbb6 Jand as anti-inflammatory [16] . Previqusarmacological
studies on the methanol extract of the aerial pfathis plant showed that it exhibited venom defigirig activities
[17] . Also previous work reported [ 18] repalttthat the crude hydro methanolic extractrafigofera pulchra
has anti-diabetic effects.

The aim of this research work was to determineeffiects of Ethyl acetate and n-Butanol fractiondrafigofera
pulchraon some biochemical parameters in alloxan-indutiedetic Wistar rats.

MATERIALS AND METHODS

Animals

animals were handled in accordance with internatigminciples guiding the use and handling of ekpental
animals (United State National Institute for HealtB85). A total of twenty (20) albino Wistar raif both sexes
between the ages of 8 to 12 weeks old and weigh#@3250grams were used for this study. The animwale
housed in the Animal House, Department of HumansPlggy, ABU, Zaria. The animals were randomizetb in
experimental and control groups and were kept iggoopylene cages. The animals were maintainedtamdard
animal feeds and drinking wated libitum

Plant Material

Fresh leavedndigofera pulchrawere collected from the Ahmadu Bello Universityarida main campus. It was
identified and authenticated at the herbarium wohiBiological Sciences Department, A.B.U. Zaria Mgallam
A.U.Gallah It was identical with the voucher speen (No. 6558) previously deposited at the herlbariu

Chemicals and drugs
All chemicals and drugs used were of analyticatigra

Preparation of plant fractions

The air driedndigofera pulchraleaves under the shade and grounded into a finelgrousing mortar and pestle.
Five hundred grams of the powdered material wasenased in 70% methanol at room temperature foral8<h It
was then filtered using a filter paper (Whatmargesi). The filtrate was then partitioned with Etudtate to get
the Ethylacetate fraction which was evaporatedyoess in an oven at 3T. A greenish-brown residue weighing 6
grams was obtained and kept in a sealed contaif®rGiin a refrigerator until use. Another five hundigrams of
the powdered material was macerated in 70% methaablroom temperature for 48 hours. It was thkeréd
using a filter paper (Whatmann size 1). The fiiratas then be partitioned with n-Butanol to getnaButanol
fraction which was evaporated to dryness in an atedi’ C. A brownish residue weighing 20 grams was obthine
and kept in a sealed container &C4in a refrigerator until use.
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Phytochemical screening of plant fraction

Preliminary screening of the two fractions werefgened for the presence of secondary metabolisésguthe
following reagents and chemicals: alkaloids - wilayer's and Dragendorff's reagents [19, 20] ; flawils with
the use of Mg and HCI[21,22] ; tannins with 1% geland 10% NaCl solutions and saponins with abild
produce suds [22] ).

Acute toxicity studies (LDsg)

The LDy, determination for each of the fractions was cobeliceparately using modified method of[23] . Facte
of the fractions, the evaluation was done in twag@s. In phase one, three groups of three rats wacé treated
with 10, 100 and 1000 mg/kg body weight of the fiats intraperitoneally (ip) respectively. The tmh groups
received distilled water. The rats were obsen@dcfinical signs and symptoms of toxicity withid Zours and
death within 72 hours.

Based on the results of phase one for the Eth@seétaction, twelve fresh rats were divided intgr8ups of 3 rats
each and were treated with 600, 1000,1600 and 289@kg fraction (ip. Clinical signs and symptoms of toxic
effects and mortality were then observed for salagys.

Also based on the results of phase one for thetasiil fraction, nine fresh rats were divided intgr8ups of 3 rats
each and were treated were treated with the fracttadhe doses of 1600, 2900 and 5000 mg/Kgrégpectively.
Clinical signs and symptoms of toxic effects andtaldy were then observed for seven days.

The LDso were then calculated as the square root of theugtoof the lowest lethal dose and highest noraledose
i.e. the geometric mean of the consecutive dosewticch 0 and 100% survival rates were recordethésecond
phase.

Induction of experimental diabetes mellitus

The animals were fasted for 16—18 hours with fregess to water prior to the induction of diabeteduction of
diabetes was carried out by single intraperitomgattion of Alloxan monohydrate (Sigma St Louis,®4, USA)
dissolved in 0.9%' cold normal saline solution at a dose of 150 mdyidy weight[24] ). Since alloxan is capable
of producing fatal hypoglycemia as a result of measgancreatic insulin release, rats were treatéd 20 %
glucose solution intraperitoneally after 6h. This naere then kept for the next 24h on 5 % glucadeatisn bottles

in their cages to prevent hypoglycemia [25] . Thabdtes was assessed in alloxan-induced rats bynieing the
blood glucose concentration 72 hours after injectib alloxan. The rats with blood glucose level \ab@00mg/dI
were then selected for the study.

Experimental design

After the induction of diabetes mellitus in the Wisrats, the animals were randomly divided intpeginental and
control groups. All animals were fasted for 16-I8its before treatment. Fasting blood glucose levetsach group
was determined weekly for the two weeks. All theérals were sacrificed at the end of the two wedter dasting

them for 16-18 hours. The rats were anaesthetiz¢keatime of sacrifice by being placed in sealettan wool

soaked chloroform inhalation jar. Blood was coketvia cardiac puncture from each animal for deiraition of

haematological parameters. The Wistar rats werdigidled as follows;

Group 1 - Diabetic control Wistar rats (Receiveahl/Kg body weight)

Group 2 Diabetic Wistar rats were treated with limsé 1.U/Kg body Weight[26]
Group 3-Diabetic Wistar rats were treated with 50fggof Ethyl acetate fraction
Group 4-Diabetic Wistar rats were treated with 260¢g of n-Butanol fraction

Determination of blood glucose levels
Fasting blood glucose levels were determined bygushe glucose oxidase method[27] with ONE TOUCH
BASIC® Glucometer (LIFESCAN, Inc 2001 Milpitas, CA 95035SA) and results were reported as mg/dI[28].

Determination of Liver enzymes

The serum enzymes Alanine aminotransferase (ALEBpaftate aminotransferase (AST), Alkaline phosmet
(ALP) were determined spectrophotometrically, usimgymatic colometric assay kits according to timotatory
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procedures of Randox Laboratories Limited kitsjteoh kingdom, using method of[29] . Serum totadtpin and
albumin were assayed by the methods described)813 respectively.

Determination of Lipid profle

The method of [32] was adopted. Total choledtddDL-C, triglycerides, albumin, total proteinlkaline
phosphatase, alanine and aspartate aminotrandes&se determined in the serum using assay kita fRandox
using Automated Bayer chemistry analyzer Express pystem 2004 (Bayer Healthcare, LLC, 9664, Fayistem
Tarrytown, NY, 10591-5097, USA). LDL-C was caldaid by using the formula of [33] .

Statistical analysis
All the data are expressed as mean + SEM. Statistamparisons were performed by one way analyfsigdance

(ANOVA) followed by Duncan’s multiple range test]. The results were considered statistically ificemt if the
p values were 0.05 or less.

RESULTS

Preliminary phytochemical Screening

Preliminary phytochemical screening of the two fiats of Indigofera pulchraextracts revealed the presence or
absence of the secondary metabolites as showrbie Tebelow.

Table 1 : Preliminary phytochemical screening of Ethylacetate and n-Butanol fractions ofl ndigofera pulchra.

Phytochemical
Constituent
Alkaloids - -
Flavonoids +
Saponins -
Tannins -
Steroids -

+ = present; - = absent

S/no Ethylacetate Fraction n-Butanol Fraction

abhwN PR
v+ o+ +

Acute Toxicity Studies

Table 2: The Percentage Mortality of the DifferentDoses of Ethylacetate Fraction ofndigofera pulchra Extract Administered
Intraperitoneally in Wistar Rats during the First P hase of the Acute Toxicity Study.

Group(n=3) Treatment Mortality % Mortality
1 Control 0/3 0
2 10 mg/kg fraction 0/3 0
3 100 mg/kg fraction 0/3 0
4 1000 mg/kg fraction 1/3 33.3

The sign of toxicity were first noticed after 4-6urs of fraction administration. There was deceda®comotor
activity, decreased feed intake, and prostratiter 410 hours of extract administration.

Table 3: The Percentage Mortality of the DifferentDoses of Ethylacetate Fraction ofndigofera pulchra Extract Administered
Intraperitoneally in Wistar Rats during the SecondPhase of the Acute Toxicity Study.

Group(n=3) Treatment Mortality % Mortality
1 600 mg/kgfractior 0/3 0
2 1000 mg/kg fraction 0/3 0
3 1600 mg/kg fraction 3/3 100
4 2900 mg/kcfractior 3/3 10C

There were deaths recorded in the groups thatueddi600mg/kg and 2900mg/kg of the extract as sHow@able

3 above. The percentage mortality in each groap ¥00 %. The L[ were then calculated as the square root of
the product of the lowest lethal dose and highestlethal dose i.e. the geometric mean of the acanse doses for
which 0 and 100% survival rates were recorded énsttcond phase. The iJof the Ethylacetate fraction was thus;
V1000 x 1600 = 774.6 mg/kg. The median lethal dbBgy) in rats was calculated to be 7.75 mg/kg body teig
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Table 4: The Percentage Mortality of the DifferentDoses of n-Butanol Fraction of ndigofera pulchra Extract Administered
Intraperitoneally in Wistar Rats during the First P hase of the Acute Toxicity Study.

Group(n=3) Treatment Mortality % Mortality
1 Control 0/3 0.00
2 10 mg/kg fraction 0/3 0.00
3 100 mg/kgfractior 0/3 0.0C
4 1000 mg/kg fraction 0/3 0.00

The sign of toxicity were first noticed after 8-h@urs of fraction administration. There was deaddscomotor
activity, decreased feed intake, and prostratiter 44 hours of fraction administration.

Table 5: The Percentage Mortality of the DifferentDoses of n-Butanol Fraction of ndigofera pulchra Extract Administered
Intraperitoneally in Wistar Rats during the SecondPhase of the Acute Toxicity Study.

Group(n=3) Treatment Mortality % Mortality
2 1600 mg/kg fraction 0/3 0.00
3 2900mg/kgfractior 2/3 66.€
4 5000mg/kg fraction 3/3 100

The LDs, were then calculated as the square root of théustaf the lowest lethal dose and highest noraledbse
i.e. the geometric mean of the consecutive dosewlitcch 0 and 100% survival rates were recordethnsecond
phase. For the n-butanol fractions there was twaatity at the doses of 2900 mg/kg and three nligrtat the
dose of 5000 mg/kg. The percentage mortality wei6% mortality for the dose of 2900mg/kg and 10@¥the
dose of 5000mg/kg as shown in Table 5 above. Thgdfvas thusy1600 x 2900 = 2.154 mg/kg.body weight.

Table 6: Effects of n-butanol and ethylacetate fretions of Indigofera pulchra Serum biochemical changes (Mean + SEM) on Alloxan-
Diabetic Rats (n=5) at 14 days of treatments

Groups AST ALT ALP Total protein  Alb

(iu/L) (iu/L) (iu/L) (g/L) (g/L)
Diabetic control + distilled wat  77.6+8.9:  65.8+10.! 72.0+8.3. 90.0+3.2 70.0+5.5
Diabetic+Insulin 6.i.u/kg 29.8+3.10 34.8+2.72 57.8+5.78 65.2+1.59 32.6+1.24
250 mg/kg n-Butanol 31.6+3.29 35.2+2.05 56.6+0.81° 66.2+2.24 38.6+2.37
50 mg/kg Ethylacetate 29.8+1%2 34.4+2.18 52.6+2.60 67.8+1.38 34.6+1.50

Values are mean + SEM; n=5.; Values are statisticalgnificant compared to control 82<0.05
ns= not significant.

Table 6 above showed the effect of the two frastiohindigofera pulchra on liver enzymes, total ptotein and
albumin after 14 day of treatment.However there w@asignificant decrease (p<0.05) in the aspatatth@
transferase, alanine amino trasferase,total pratetalbumin when compared to control group. Asare to the
alkaline phosphatase levels there was no significhange with the n-butanol fraction when compacedontrol
while there was a significant decrease (p<0.05) tiie ethylacetate fraction when compred to therobgroup.

Table 7: Effects of n-butanol and ethylacetate fraction ofndigofera pulchra on serum Cholesterols, Triacylglycerols, High desity
lipoproteins and Low density lipoproteins (Mean + &M) on alloxan-diabetic rats (n=5) at 14 days of atments.

Groups Total cholesterol Triacylglycerols  High density lipoproteins Low density Lipoproteins
(mmol/L) (mmol/L) (mmol/L) (mmol/L)
Diabetic+ Distilled water 7.80+0.66 4.90+1.68 1080 3.59+1.08
Diabetic+ Insulin(6.i.u/kg) 4.40+0.10 1.54+0.13 1.12+0.10¢ 2.57+0.14*
Diabetic+250mg/kg of -Butanol fractiol 3.72+0.1¢° 1.38+0.0¢° 1.02+0.0¢™ 2.07+0.1°™
Diabetic+50mg/kg of Ethylacetate fraction 3.82+0.09 1.78+0.06 1.08+0.14* 1.92+2.57¢

Values are mean + SEM; n=5.; Values are statisticalgnificant compared to control 82<0.05; ns= not significant.

Table 7: Above showed the effect of the two frawsi@f Indigofera pulchraon total cholesterol, triglycerides, low
density lipoproteins, and high density lipoproteafter 14 days of treatment. However there wagyaifcant

decrease (p< 0.05) in total cholesterol and triglligle while there was a slightly increase but ngmificant when
compared with the control.
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DISCUSSION

The preliminary phytochemical screening of n-butafraction of the plant Indigofera pulchrarevealed the
presences of tannins, saponins, and flavonoidse sign of toxicity were first noticed after 8-10uns of extract

administration. There was decreased locomotovigGtidecreased feed intake, and prostration dftehours of

extract administration. The median lethal dosesg).ih rats was calculated to be 2,154 mg/kg bodyghtei Also

the phytochemical screening of the ethylacetatetitma of the plant revealed the presences of aiital and

flavonoids. The sign of toxicity were first notitafter 4-6 hours of extract administration. Thewes decreased
locomotor activity, decreased feed intake, and tpaien after 10 hours of extract administratiomhe median

lethal dose (LIgy) in rats was calculated to be 775 mg/kg body weigh

In general with liver disease, serum levels of ABil ALT rise and fall at the same time [35] . Adndlevation of
AST level has been shown to be associated with injary or myocardial infarctions [36] . The highne activity
of AST, the larger the infarctions size [37] . Aldvel is known to increase in liver disease arfthg been used as a
tool for measuring hepatic necrosis, especiallwnmall animals[38] . In a serious liver injury thghuoxidative
stress, currently available drugs have little dffaed thus create a demand to develop new drugdsHeave
attracted a great deal of interest as physiologidahctional foods and as a source for the develeqt of drugs
because herbal constituents may have stimulatimgganerating effect on hepatocytes and restoeeddtivities of
hepatic system through their anti-hepatotoxic,aitiant and antihyperlipidemic activities [39] .

The results of this study showed liver enzymeslal&gphosphatase, alanine amino-transferase albamntotal

protein, in normal rats, there was no significamrge when compared to control group. In relatiotihe diabetic
group control there was increase levels of ASTPARLT ,ALB and TP is suggestive of hepatocelludamage
which may be accompany with alloxan induced diabetellitus in rats. Also after treatment of the tfnactions of

the plant, there was a significant decrease (p30s@en compared to the control as showed in tabl&vated
serum transaminases are generally associated iagthes especially the liver tissues damage. In ghidy the
fractions caused a significant decrease in both A1 ALT it may be inferred, therefore that therges may be
due to the effect of the fractions coupled with soather intrinsic factors. In relation to the Altfe n-butanol
fraction of the plant did not cause significant mp@d in which might also be due to some otherrisici factors
while the ethyl acetate fraction of the plant causesignificant decreased as compared to the diabetreated
control group. The total protein measurement prewid good assessment of glomerular and tubularoegptnies
and also assessment of the synthetic functioneofitler [11,12.] Proteinuria is one of the featuassociated with
long term diabetes mellitus. Proteinuria is a camrfeature of diabetic glomerulosclorosis and theresually a
progression from symptomatic proteinuria to thehmitig syndrome and finally chronic renal failurén this study
total protein was no significant change when adstémed to the normoglycemic groups two fractiontndfgofera

pulchrawhile there was significant decrease of total girotevel in diabetic rats treated when comparetth Wie

control untreated group.

The serum lipid profile (cholesterol, triacylglyokrand high density liporoteins) are usually eledain diabetes
[40]. The marked hyperlipaemia that characterizes diabetic state may be regarded as a consequince
uninhibited actions of lypolytic hormones on the fepot [41]. Diabetes significantly increased theels of
cholesterol and triglycerides in this study. Trecfions ofindigofera pulchraplant administered to the diabetic rats
significantly reduced (p<0.05) the concentratiorfscholesterol, triglycerides when compared to thtool
untreated group. Also high density lipoprotein vaezrease but not significant when compared withcibretrol
untreated group as showed in Table 7. The hypadgidc effect of the two fractions can thereforeekplained as a
consequence of reduction in blood glucose. Diabitgsced hyperlipidemia may be due to low levelsefum
insulin or due to interference in insulin actiofihe fractions of the extract resulted significaattavery in the serum
levels of lipid profile biosensors that may be expéd from above two dimensions. From this resuliay be
stated that the plant may exert its remedial affjcagainst experimentally induced diabetes bywags. One way
may be the insulinotrophic effects of this fracpwhich is proved by other plant parts as investid by[42] .

CONCLUSION

The results obtained in our study demonstratedttigaéthyl acetate and n-butanol fractionsnaligofera pulchraat
tested doses significantly the decrease the lineyrae, total protein and albumin levels in diabedits. However, it
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also decrease the levels of triacylglycerol, cheles, low density lipoprotein and slightly increathe level of high
density lipoprotein but not significant.
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