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Original Research Article

BIOCHEMICAL ASSESSMENT OF PARKIA BIGLOBOSA ETHANOIQ ROOT EXTRACT
IN STREPTOZOTOCIN INDUCED DIABETIC RATS

ABSTRACT

Aim: To investigate the antidiabetic effect of Parkialdbosa ethanolic root extract in
streptozotocin induced diabetic rats.

Place and Duration of Study: Department of Biochemistry, College of Naturaliedces,
Joseph Ayo Babalola University, lkeji Arakeji OsBtate, Nigeria, between October 2014 and
August, 2015.

A

Methodolog dult sixty female (60) Wistar Albino rats werevided into six study groups I,

I, 11, 1V, V, V1,{n=8) weighing between 120-190¢roup 1 was designated as positive control
and received distilled water , group Il was desigdas negative control and received (1ml) of
streptozotocin, group Il was designated as diabetduced and orthodox and received (1ml) of
Insulin, groups IV, V and VI were designated asbdias induced and extract treated and
received (250mg, 500mg and 1000mg) respec@y.

Results: The phytochemical screening of the ethanolic rextract showed the presence of
flavonoids, tannin, saponins, cardiac glycosidégnplics, terpenoid and oxalate. There was a
dra@r:eduction in blood glucose lev D f diebdteated groups VI, V and VI at the end of the
exp ent which portrays the therap&&dc efficatyparkia biglobosa ethanolic root extract in
ameliorating diabetic condition. Other biochemiparameterssuch as; Alanine transaminases
(ALT), Aspartate transaminase (AST) and Alkalineogphotase. Lipid profile; Total
cholesterol, High density lipoprotein (HDL), Low ragty lipoprotein (LDL) and Triglycerides
(TG), as well as body weight indices were cone

Conclusion: The results obtained from all these assays juitiéytherapeutic efficacy of Parkia
biglobosa root extract to ameliorate diabetic ctodi

KEYNOTES: Ph@emcal screenin@'um enzymes and lipid profile

INTRODUCTION

TheParkia biglobosa appears as a dicotyledonous angiosperm belongitigetfamily of
Fabaceae-Mimosoideae. It is categorized under sgephytes, vascular plants (Thiombiagto
al., 201@t is a deciduous perennial that grows betw7 to 20metres high and in some
exceptional cases 30metres high respec@ly (Mtwal., 2012). The tree is a fire-resistant
heliophyte characterized by a thick dark gray-browark. The pods of the tree, commonly
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40 referred to as locust beans, are pink in the béggnand turn dark brown when fully mature. The
41  most valuable part of the entire tree, are the s@duch is high in lipid (29%), protein (35%),
42  carbohydrate (16%).The seed are often a good sairéa and calcium used as a nutritious
43  spice, called dawadawa, which is one of the esslentndiments in most African dishes.
44  Indigenous healers in Africa use different planttpaf theParkia biglobosa tree for health
45  benefits. In a survey conducted on ethnotheraphoio, Parkia biglobosa was among the most
46  cited medicinal plants used for treating hypertemsiKarouet al., 2011). The tree was also
47 identified in south western Nigeria to have sigraht properties influencing the proliferation of
48  dermal fibroblasts significantly (Adetuatial., 2011).

49 GeographicallyParkia biglobosa can be found in a belt stretching from the Atlanti
50 coast in Senegal to southern Sudan and northerndagdhe tree currently exists within a wide
51 range of natural communities but is most abundardnthropic communities — places where
52  cultivation is semi-permanent. Annual productionsetds in northern Nigeria is estimated at
53 around 200 000t. While the products of the treenmtecommon in international trade, they form
54  an important part of local and regional trade inst\&frica. The yellow pulp, which contains the
55 seeds, is naturally sweet “and is processed inal@able carbohydrate food known as Sikomu
56 and dawadawa among the Yoruba and Hausa peopléefi® respectively (Olaniyan, 2013).
57 However the most valuable parts of the locust pbaad possibly the entire tree, are the seeds
58 themselves which are high in lipid (29%), prote8b%), carbohydrate (16%), and is a good
59 source of fat and calcium for rural dwellers (Natial., 2012). Seeds are often made into a
60 nutritious spice or condiment, called dawadawa,ctvhis beloved in large parts of Africa. The
61 seed is first cooked to remove the seed coat ardfdrmented to produce the desired result. In a
62  study conducted on the fermentation of dawadawaad found thaGmelinaar borea as well as

63 banana leaves accelerated fermentation of seedik alko bringing “an increase in protein,
64 crude fat and moisture contents with correspondiagrease in carbohydrate (Gerreihal.,

65 2007).

66 Indigenous healers in Africa use different partshef locust bean tree for health benefits.
67 In a survey conducted on healers in Togarkia biglobosa was one of the highest cited plants
68 used for treating hypertension (karetual., 2011).The treg=sjas also one of two plants “listed a
69 having real wound-healing properties in South-Whesiigeria, influencing the proliferation of

70 dermal fibroblasts significantly (Adetut al., 2011). In a similar survey conducted in Guinea
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Republic on medicinal plant®arkia biglobosa was cited among antimalarial plants that were
successfully used for malaria treatment (Traeteal., 2013) In further analysis on the
antibacterial properties of the plant, studies iledethatParkia biglobosa competes favorably
with streptomycin, making it a potential source a@mpounds used in the management of
bacterial infections (Abioyet al., 201

MATERIALS AND METHODS

CHEMICALS
Streptozotocin, chloroform, ethanol and other cloafsi were obtained from Fam-lab Nigeria
Limited and Lixok-k chemicals, Akure respectivedanine transaminases (ALT), Aspartate
transaminase (AST), Serum albumin were obtaineth fRandox Laboratories Limited, UK.
Johnson one touch glucometer kit was purchased Dershalom pharmacy, llesha, Osun State,
Nigeria. All other chemicals used were of analyjtigeade. De-ionised and distilled water was
also used during the experimental process.
SOURCE OF STANDARD DRU(@
Insulin injection (Randox laboratories, UK) marlkektey May and Baker, was obtained from a
registered pharmacist in De-shalom pharmacy, lle§heun State, Nigeria and used for the
study.
EXPERIMENTAL ANIMALS
@Iult sixty (60) female albino rats between 120-d9@ere purchased from a disease free stock
of the University of Ibadan, Nigeria and used fog study. The rats were randomly assigned on
the basis of their body weight into six study greugb eight (8) rats e@ Normal feeds and tap
water were given to the rats ad-libitum and food amter intake were noted. They were kept in
plastic cages of 8 rats per cage, placed in awvegitdated animal room of Joseph Ayo Babalola
University at normal temperature of 30°85 The cages were cleaned daily and the rats were

treated according to the international guidelir@stiie care and use of laboratory animals (NIH,


Hp
Sticky Note
This part contains a lot of duplications.
The points are not well articulated.
You may need to add motivation and aim of your study in the last paragraph of this section

Hp
Sticky Note
This sentence needs reconstruction, as suggested in abstract section

Hp
Highlight

Hp
Highlight

Hp
Sticky Note
This point is not clear

Hp
Sticky Note
This and the likes should be indicated as subsections and may be written in lower case (refer to the journal's format


UNDER PEER REVI EW

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

2008). The animals were allowed for two weeks dflia@tization and their weights were
measured before treatment commenced.

PLANT MATERIALS AND IDENTIFICATION

Roots ofParkia biglobosa were obtained from Locust bean tree in Kabba fpi€sgi State,
Nigeria. The plant samples were taken to the demat of Botany, Obafemi Awolowo
University (O.A.U) for identification and autheraioon.

PREPARATION OF PLANT EXTRACTS

Parkia biglobosa roots were sorted out washed to remove dust pastiahd air dried under
shade for 4 weeks. The dried materials were hompgemsing mechanical grinder and weighed
in a weighing balance. The powder form was kepaiitight container and stored atCGtuntil
when needed for further analysis.

EXTRACTION PROCEDURES

100g of the powdered extract was soaked in 98%hain®l in 350ml at room temperature for 72
hours after which the mixture was filtered. Therdile was placed in centrifL@ at 3000
revolution per 30 minutes. The centrifuged samplenkd 2 layers; the upper layer was then
poured inside another beaker. It was boiled atrg igh temperature using a water bath. During
the boiling process, it was observed that the sarfgpined a crystal structure in a foaming form.
The resulting filtrate was air-dried at room tengtere into petri dishes. The residue obtained
was weighed and kept in air-tight container & .4Percentage yield was determined from the
weight of the dried sample.

INDUCTION OF DIABETES

Diabetes mellitus was induced by single intrapestd dose of 60mg/kg of Streptozotocin

(Sigma chemicals, St Louis USA) dissolved in 0.1#kh cold citrate buffer at a pH of 4.5 into
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12 hours overnight fasted rats (Burcedinal., 1995). After 3 days, fasting blood sugar levels
were monitored with a glucometer (Active Accu GheRoche Diagnostics GmbH, Germany)
and the rats having fasting blood glucose levelsentban 200mg/dl were isolated, classified
diabetic and used for experimentation.

EXPERIMENTAL DESIGN

The grouping and treatment given to rats in eaohgrvere as follows; Group A: Designated as
NDC consisted of non-diabetic control rats admersti 1ml of distilled water. Group B:
Designated as DC consisted of diabetic controladtsinistered 1ml of streptozotocin. Group C:
Designated as DO consisted of diabetic rats adtaneid 1ml of orthodox drug (insulin). Group
D: Designated as DLB1 consisted of diabetic rataiatstered 250mg dParkia biglobosa roots
extract. Group E: Designated as DLB2 consistediaifetic rats administered 500mg Fedirkia
biglobosa roots extract. Group F. Designated as DLB3 consistedialbetic rats administered
1000mg ofParkia biglobosa roots extract

SACRIFICE OF THE ANIMALS AND SERUM COLLECTION

At the end of the experimental p, rats in eatidy group were fasted overnight and
sacrificed under anesthesia by cervical dislocatidter the rats have been sacrificed, 2-4ml of
blood was collected from each rat and placed iifpesterile bottles (plain bottles for enzyme
analysis and EDTA bottles for haematological indjcd-or enzyme analysis, the blood was
allowed to stand for 30 minutes to clot and thentrifige at 3000Rev for 30 minutes. The

supernant, which is the serum, was carefully dechanhd w@@pt af@ for further analysis.
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DETERMINATION OF L-ALANINE AMINOTRANSFERASE (EC. 2. 6.1.2) ACTIVIT@
L-alanine aminotransferase (ALT) activity was estied by the method of Reitman and Frankel
(1957). The method measures spectrophotometrichlyintensity of the colored hydrazine
formed from the reaction of pyruvate with 2, 4-tiophenylhydrazine at 546 nm.

PRINCIPLE: The assay is based on the following reaction oktheyme;

Glutamate + Pyruvaten-ketoglutarate+ Alanine

The keto acid (pyruvate) reacts with 2, 4-dinitrepyl hydrazine to form hydrazine.
DETERMINATION OF L-ASPARTATE AMINOTRANSFERASE (EC. 2.6.1.2)
ACTIVITY

L-aspartate aminotransferase (AST) activity wasneged by the method of Reitman and
Frankel (1957). The method measures spectrophotizadft the intensity of the coloured
hydrazine formed from the reaction of pyruvate wAi#i-dinitrophenylhydrazine at 546 nm.
PRINCIPLE: The assay is based on the following reaction oktheyme;

L-aspartate w-ketoglutarate=  Oxaloacetate + L-glutamate

Oxaloacetate produced by transamination activitieAST is spontaneously decarboxylated to
pyruvate which then react with 2, 4-dinitrophenyllazine. The intensity of the red colour
formed is a measure of transaminase activity. Haetions stopped by addition of 2.5ml 0.1
NaOH solution.

DETERMINATION OF ALKALINE PHOSPHATASE ACTIVITY

Alkaline phosphatase activity was assayed accorttindpe method described by Basstl.

(1946) and modified by Wright and Plummer (1974).
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PRINCIPLE:

Phenol is released by enzymatic hydrolysis fronmodliism phenylphosphate under defined
conditions of time, temperature and pH. This readgth 4-aminoantipyrine in the presence of
alkaline oxidizing agent to give a red colored connpd, which is estimated at 405nm against a
black reagent. Colour development is rapid andetan at least an hour in bright light. Sodium
hydroxide is added immediately after incubatiomaise the pH and stop the reaction. Potassium
ferricyanide is the oxidizing agent and sodium thoaate is added to provide the alkaline
medium.

DETERMINATION OF SERUM ALBUMIN

The method was described by Plummer (1979) was tosgetermine the albumin concentr@.
PRINCIPLE:

Cupric ions in alkaline solution form a purple a@d complex with any compound containing
repeated —CONH links (peptide bonds) such as pratelhe purple colour is due to the
coordination between cupric ions and the unshatectren pair of peptide nitrogen and the
oxygen of water to form the colored complex. Théouapintensity is a measure of the protein
content of the sample.

CALCULATION:

The concentration of the protein (Albumin) was aéted by the protein (albumin) content in
each sample obtained from the protein calibratioves and multiplied by the dilution factor i.e.
Protein concentration= concentration of the sangplieapolated from the calibration curve X

Dilution factor.


Hp
Sticky Note
This sentence suffices for serum albumin determination (no need to describe the procedure)


UNDER PEER REVI EW

188

189

190

191

192

193

194

195
196

197
198

199
200

201

202

203

204

205

206

207
208

209

210
211

212

LIPID PROFILE

TOTAL CHOLESTEROL DETERMINATION

Cholesterol was measured enzymatically, in serumlasma, in a series of coupled reactions
that hydrolyze cholesteryl esters and oxidize #@-8group of cholesterol. One of the reactions
by products, KO, was quantitatively measured in a peroxidase catdlyaaction that produces a
colour. Absorbance was measured at 500nm. The rcoitansity was proportional to cholesterol
concentration. The reaction sequence is as follows:

Cholesteryl ester hydrolase
Cholesteryl ester + #D » Cholesterol + Fatty acid

Cholesterol cege

Cholesterol + @ > hdest-4-en-3-one + 1D,
Peroxidase
2H,0O, + 4-aminophenazone + Phenol —— 4-(p-benzoquinone-monoimino)-

phenazone + 440

TRIACYLGLYCEROL (TAG) DETERMINATION

Triacylglycerols are measured enzymatically in serar plasma using a series of coupled
reactions in which triglycerides are hydrolyzedptoduced glycerol. Glycerol is then oxidized
using glycerol oxidase and,8,, one of the reaction products, is measured agitedcabove
for cholesterol. Absorbance is measured at 500rra.réaction sequence is as follows;

Lipase
Triglycerides + 3HO — Glycerol + Fatty acids

Glycerokinase
Glycerol + ATP » Glycerol-3-phosphate + ADP
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Glyceroppbate oxidase

Glycerol-3-phosphate +0 ihyroxyacetone phosphate
Peroxidase
H,O, + 4-aminophenazone + 4-chlorophenol —» 4-(p-benzoquinone-monoimino)-

phenazone + 240 + HCI

HIGH DENSITY CHOLESTEROL DETERMINATION

HDL was measured directly in serum. The basic fplecf the method is as follows;

The ap@ containing lipoproteins in the specimen reactethwi blocking reagent that renders
them non-reactive with the enzymatic cholesteralgemt under conditions of the assay. The
ap@ containing lipoproteins are thus effectively extdd from the assay and only HDL-
cholesterol is detected under the assay conditions.

The reagents were purchased from Roche/Boehringemkkim Diagnostics. The method uses
sulfated alpha-cyclodextrin in the presence of*Mgvhich forms complexes with apo
containing lipoproteins, polyethylene glycol-coupleholesteryl esterase and cholesterol oxidase
for the HDL-cholesterol measurement.

LOW DENSITY CHOLESTEROL DETERMINATION

Most of the circulating cholesterol is found ingbrmajor lipoprotein fractions, very low density
lipoproteins (VLDL), and low density lipoproteink§L), high density cholesterol (HDL).

[Total Cholesterol] = [VLDL-cholesterol] + [LDL-cHesterol] + [HDL-cholesterol]

LDL-cholesterol is calculated from measured valoge®tal cholesterol, triglycerides and HDL-

cholesterol according to the relationship:

[LDL-cholesterol] = [Total Cholesterol] - [HDL-chesterol] — [TG]/5
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Where [TG]/5 is an estimate of VLDL-cholesterol aibvalues are expressed in mg/dL.

LDL carries most of the circulating cholesterolnman and when elevated contributes to the
development of coronary atherosclerosis. LDL-cheled is measured to assess risk for CHD
and to follow the progress of patients being treédte lower LDL-cholesterol concentrations.
Desirable levels of LDL-cholesterol are those beld@80mg/dL in adults and 110mg/dL in
children. In NHANES 2001-2002, LDL-cholesterol whie reported only for fasting participants

> byears of ag

RESULTS

BODY WEIGHT INDICES
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Figure 1:1 Percentage (%) Change in weight ofoatday O and day 14 of -induced diabetic
rats treated with ethanolic root extracPafkia biglobosa.
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255  Figure 1:2 Percentage reduction in blood glucose betwegrdand 14 days after STZ-induced
256 diabetic rat treated with ethanolic root extiafdParkia biglobosa.
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261 Figure 1.3: Effect of ethanolic root extract &arkia biglobosa on lipid profile levels in

262 streptozotocin-induced diabetic rats.



UNDER PEER REVI EV

SERUM ENZYMES

160
g 140 I
> 120 T
E
>
E 100
< mALP
s
2 mAST
N
Z mALT
s
2
o
w
wv
GROUPA GROUPB GROUPC GROUPD GROUPE GROUPF
263
264 Values expressed in MEANS + SEM of 8 determinations

265  Figure 1.4: Effect of ethanolic root extractRdrkia biglobosa on serum enzymes in

266 streptozotocin-induced diabetic rats.
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270  Figurel.5: Effect of ethanolic root extract &farkia biglobosa on albumin and urea levels in
271 streptozotocin-induced diabetic rats.
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DISCUSSION

The lipid profile obtained in the present studywbid a significant (R0.05) decrease in total
cholesterol and high density lipoprotein in extraetated groups when comp@b non diabetic
group but with atten@t increase when compared nggative contr@And for low density
lipoprotein and triacylglycerol, there was a sigraht increase in extract treated groups when
compared to the non-diabetic group but with a $igamt decrease when compared to diabetic
control. This finding is in agreement with the repoof Fernandest al., (2010) who
demonstrated increased in serum lipids as a redultiabetes in animals. In the s@ vein,
(Nimenibo-uadia2003 reported that diabetes-induced hyperlipidemia tduexcess of fat from
the adipose tissue during underutilization of ghecoBut lack of insulin and elevations of the
glucagon may leads to activation of lipase thahsglate lipolysis and enhanced the release of
free fatty acids from adipose tiss{iRotimi et al., 2011).

The hepatic serum enzymes are valuable tool incelidiagnosis that provides information on
the effect and nature of pathological damage to tesspe(Daisy and Saipriya, 20)J2AST,
ALT, ALP are biomarkers which are often used tceasghe integrity of the plasma membrane
and tissues after being exposed to certain phatogical agentgRathodet al., 2009). Result
obtained in the present study showed that the iaevof serum liver enzymes; aspartate
transaminase (AST) and alkaline phosphatase (AkBa@ treated groups, were significantly
increased when compared with the non-diabetic obbuit with a decrease when compared to
diabetic control. ALT was significantly decreasedhe extract treated diabetes group compared
to the control. This report is consistent with sitedies of Abolfathét al., Zogho reported that
the elevation in markers of liver injury such asTAIAST and ALP indicate hepatocyte damage

in experimental diabetes. And the increase in ¢hrellof these enzymes in diabetes may be as a
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result of leaking out of these enzymes from the m@mised tissue into the blood stream
(Concepcionet al., 1993). The ability ofParkia biglobosa root extract to ameliorate diabetic
condition in animals with significantly decrease tALT, AST and ALP serum levels suggest
their hepato-cellular protective function and thés be attributed to its antioxidant effects.
CONCLUSION

The significant antidiabetic effect &farkia biglobosa root extract could be due to the presence
of various phytoconstituents detected in the pHyeoaical screening which alone or in
synergism can impart therapeutic effect. It is ¢fi@e, concluded from the data obtained that
Parkia biglobosa possesses potent antihyperglycemic activity anday prove to be effective
treatment of both types of diabetes.

ETHICAL APPROVAL

All authors hereby declare that principles of latory animal care (NIH publication No. 85-23,
revised 1985) were followed, as well as specifitamal laws where applicable. All experiments
have been examined and approved by the Collegeatirdl Sciences, Joseph Ayo Babalola

University (JABU) Research and Ethics Committee.
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