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ABSTRACT

This study evaluates the modulatory role of soyenbesupplement on lipid profiles and liver enzymeslloxan-
induced diabetic Wistar rats. Twenty Wistar Ratbath sexes weighed between 120-150 grams werefarstte
study. Induction of diabetes was done by singleajpdritoneal injection of Alloxan monohydrate atdase of
150mg/kg body weight. The animals were fed with 26%50% soya bean as supplements for a periodveeks.
Glibenclamide was used as a standard anti-diabéticg and was given orally. At the end of the twaekgeof
treatment, the animals were sacrificed and blooduse samples were taken from all the groups for the
determinations of lipid profiles and liver enzymas.regards to the lipid profiles there was a siigaint decrease
(P<0.05) in the serum levels of TG and TC in thgasbeans supplemented groups when compared wittotiteol
unsupplemented group, while there was a significarease in the serum level of HDL . In relatim the liver
enzymes there was a significant decrease (p<0®%erum levels of AST,ALP and ALT in the soya $éech
groups when compared to the control group.

Keywords: Soya bean, Alloxan, Glibenclimide, Liver enzymieipid profiles.

INTRODUCTION

Diabetes mellitus is a metabolic disorder with eliféint etiologies. It is characterized by derangdmeén
carbohydrate, protein and fat metabolism, causethéyomplete or relative insufficiency of insuiacretion and
action[ 1]. This chronic hyperglycemic conditiondssociated with long term damage, dysfunction faildre of
various organs especially eyes, kidney, nervest bhed blood vessels[2,3] .

It is the fourth or fifth leading cause of deathniost high-income countries and there is substagNidence that it
is epidemic in many economically developing and Igemdustrialized nations[4 ] .

The incidence of diabetes mellitus in the humanutetjpn has reached epidemic proportions worldwale it is
increasing at a rapid rate. World Health Organirat{WHO) estimated that approximately 120 to 140ioni
people were globally affected by diabetes mellitust999 [5]. In 2000, this figure increased to mdnan 177
million [ 6] and is projected to increase to 221lliom by 2010 [7 ] and to double by the year 2026]8 All
eukaryotic organisms and even a few prokaryoteg bz ability to synthesize triacylglycerols, ahd process has
been studied intensively in plants and animals @afhg [9]. The lipid serves as a store of energhich can be
released rapidly on demand, and as a reserve eftesfatty acids and precursors for eicosanoidewever, lipid
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droplets may also serve as a protective agencgrmve any excess of biologically active and poédigtharmful
lipids such as free fatty acids, diacylglycerolsplesterol (as cholesterol esters), retinol esédis coenzyme A
esters [10].

Soya beans@lycine max ). belong to the legume family and have been shaamaie numerous health promoting
effects mostly attributed to their high nutrienf{ldnd phytochemical (isoflavone) content [12]. Sqyatein is
considered a complete protein in that it containstof the essential amino acids that are fourghimal proteins.
The nutritional value of soya protein is roughlyue@lent to that of animal protein of high biologicvalue[13].
Soya bean contains complex carbohydrates, protieetary fiber, oligosaccharides, phytosterol, sapolecithin,
isoflavone, phytic acid, trypsin inhibitor, and remals. Complex carbohydrates and dietary fiberemstcontribute
to low glycemic indexes, which benefit diabeticiinduals

[14 ] and reduce the risk of developing diabetes.
The aim of this research is to determine modulatotg of soya bean supplement on Lipid profiles &mnger
enzymes on alloxan -induced diabetes Wistar rats

MATERIALS AND METHODS

Animals

Twenty albino Wistar rats of both sexes betweenages of 8 to 12 weeks old and weighing 120-150gnaere
used for this study. The animals were housed irAtiienal House, Department of Human Physiology, ABdria.
The animals were randomized into experimental amdrol groups and were kept in polypropylene cagésndard
animal feeds were used during the experimentabgefihe control and experimental animals were plediwith
commercially prepared feeds and drinking waddr libitum The “Principle of laboratory animal care “ (NIH
publication No 85- 23 ) guideline and proceduresanellowed in this study ( NIH publication resedv&985 ).

Chemicals and drugs
All chemicals and drugs used were of analyticatigra

Collection of soya beans seed
Soya bean seeds were purchased from Samaru masket, Kaduna State in the month of October 201 2as
identified and authenticated in herbarium unit aflBgical Science Department, Ahmadu Bello UnivistsZaria.

Experimental Induction of Diabetes mellitus

The animals were fasted for 16 to 18 h with freeeas to water prior to the induction of diabetembBtes was
induced by single intraperitoneal injection of Allm monohydrate (Sigma St. Louis, M.S., U.S.Aa dbse of 150
mg/kg body weight dissolved in 0.9% cold normalrsakolution[ 15 ]. Since Alloxan is capable of gucing fatal

hypoglycemia as a result of massive pancreatidimselease, rats were treated with 20% glucosatiwwl orally

after 6 h. The rats were then kept for the nexth2dn 5% glucose solution bottles in their cageprevent

hypoglycemia[16 ]. After 72 hours of alloxan tmeant, blood was collected from tail vein of thesraRats having
fasting blood glucose level greater than 200 mgétie considered as diabetic and selected for thy st

Experimental design

After the induction of diabetes mellitus in thesrahe animals were randomly divided into experitakand control
groups. All the animals were sacrificed at the ehthe two weeks after fasting them for 12 to 1@ he rats were
anaesthetized at the time of sacrifice by beingqalan sealed cotton wool soaked chloroform infhataar. Blood

was collected via cardiac puncture from each anifoaldetermination of lipid profiles and liver emmags. The
Wistar rats were subdivided as follows;

Group 1: Diabetic negative control, were administieto distilled water.

Group 2: Diabetic positive control, received 5mghitgy of glibenclamide orally.
Group 3: Diabetic rats were fed with 25% soya besngplement.

Group 4: Diabetic rats were fed with 50% soya besagplement
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Preparation of Serum Samples

After two weeks treatment period, the rats werdefhdor 12 — 16 hours and then anaesthetized atirties of
sacrifice by being placed in sealed cotton wookedachloroform inhalation jar. Blood samples weséected from
all the animals through cardiac puncture into phaibhes and were allowed to clot and the serum atguhrby
centrifugation using Denley BS400 centrifuged&nd) at 3000 r p m for 10 minutes and the sugtamt (serum)
collected was used for the determination of lipidfies and Liver enzymes analysis.

Determination of Serum Total Cholesterol

The serum level of total cholesterol (TC) was qifiett after enzymatic hydrolysis and oxidation bétsample as
described by method of [ 17 ]. 1000ul of the reageas added to each of the sample and standard. \Ws
incubated for 10 minutes at 20-35 after mixing and the absorbance of the sample4#) andstandard (Aiandard
was measured against the reagent blank within 3tutes at 546 nm. The value of TC present in seriaa w
expressed in the unit of mg/dl.

TC concentration = Aample A standard x196.86 mg/dl

Determination of Serum Triglyceride

The serum triglyceride level was determined afteryenatic hydrolysis of the sample with lipases ascidibed by
method of [18 ] . 1000ul of the reagent was adadedach of the sample and standard. This was inedifat 10

minutes at 20-28C after mixing and the absorbance of the samplg{4s) andstandard ( Aiandad Was measured
against the reagent blank within 30 minute®48 nm. The value of triglyceride present in tleeusn was

expressed in the unit of mg/dl.

TGL concentration = AampleA standard x194.0 mg/d|

Determination of Serum High-Density Lipoprotein Chdesterol

The serum level of HDL-C was measured by the metifdd9] . Low-density lipoproteins (LDL and VLDLand
chylomicron fractions in the sample were precigithtjuantitatively by addition of phosphaturic acidhe presence
of magnesium ions. The mixture was allowed to stamdLO minutes at room temperature and centrifuigedLO
minutes at 4000 rpm. The supernatant representetiBi-C fraction. The cholesterol concentrationttie HDL
fraction, which remained in the supernatant, waerd@ned. The value of HDL-C was expressed in thi¢ of
mg/dl.

Determination of Serum Low-Density Lipoprotein Choksterol
The serum level of (LDL-C) was measured accordingrbtocol of [20] using the equation below:

LDL-C =TC - (TGL/5 + HDL-C)
The value was expressed in the unit of mg/dl.

Determination of Liver Enzyme assay
Blood sample were collected via cardiac punctut@ckvwere centrifuge to get serum for liver enzyrassay. This
include; Alkaline phosphatase, Alanine aminotraaserand Aspartate aminotranferase using the meft@d] .

Statistical Analysis

All the data are expressed as mean + SEM. Statist@mparisons were performed by one way analyfsigdance
(ANOVA) followed by Duncan’s multiple range test&[2 The results were considered statistically ifiggnt if the
p values were 0.05 or less.
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RESULTS

Table 1: Effect of soya beans supplement on Serunidid profiles on Alloxan-induced diabetic Wistar rats

Group Total cholesterol (mg/dl)  Triglycerides (miy/d Iipoﬂlg?e?nesn(s;% /i) Iipolr;?gze?rirzfrlmtg/ dl)
Negative control(Distilled water ) 113.6+14.50 121.2+5.10¢ 18.5+2.92 20.4+ 2.55
Positive control( Glibenclimide) 99.4+ 9.61" 103.9+ 2,53 22.7+2.2F 17.3+2.01"
25% Soya beans supplement 74.0+ 4.37 95.9+ 1.2C° 37.3£2.5C 11.6+1.7¢°
50% Soya beans supplement 84.6+ 2.46 104.4+ 4.20 26.1+1.63 13.9+ 1.57

Values are expressed as means + SEM; n=5. Valusidered statistically significant when comparedwagbntrol group: = p<0.05 as
significant and®considered as not significant.

Table 2: Effect of soya beans supplement on serumver enzymes on Alloxan-induced diabetic Wistar rag

Group Serum AST (U/L) Serum ALT (U/L) Serum ALP )/
('\'5?%‘7':3’)‘3 control 18484513 76.7£4.79 62.8+2.25
Positive control
glibenclamide 156.4 +4.3% 52.7 £3.30 52.7+3.42
(5mg/kg)
25% Soya beans 156.4 + 4735 51.2 +3.29 41.9 £2.258
50% Soya beans 143.5 £5413 56.0 +4.33 42.8 +2.68

Values are expressed as means + SEM; n=5. Valusidered statistically significant when comparedwabntrol group: = p<0.05 as
significant.
DISCUSSION

Oxidative stress, altered lipid levels, and disamdes in glucose metabolism are important riskofador diabetes,
cardiovascular, oncologic and many other diseaB&xt. undoubtedly plays a key role as chemoprevensigent
against various diseases and optimizing the dibbth quality and quantity, has a preventive fuoretilt has been
demonstrated that insulin deficiency in diabetedlitng leads to a variety of derangements in mdiaband
regulatory processes, which in turn leads to acdation of lipids such as triglyceride and total ksterol in
diabetic patients [23 ]. Diabetes is associatech viiyperlipidemia [24 ]. Diabetic-induced hyperlipidia is
attributable to excess mobilization of fat from #dipose tissue due to under utilization of gluf@s26] . Soya
protein is associated with fatty acids, saponissflavones and phospholipids [ 27 ] . Many nutriibfactors such
as isoflavone, saponins and tannins have beentegptar contribute to the ability of herbs to impeadyslipidemia
[26,28] .  This study showed a decrease in thecemtnations of total cholesterol, low-density lipo@in
cholesterol (LDL-C) and high density lipoproteinotésterol (HDL-C) in the diabetic rats. These daffemight be
due to low activity of cholesterol biosynthesis ymes or low level of lipolysis that are under tloaiol of insulin
[29] . Phyhtosterols, another component of soyadédeve structural similarity to cholesterol. Taigbles them to
compete with cholesterol for incorporation into elies, which are translocated over the brush bomtembrane,
from the gut into the plasmaija intestinal cholesterol transporters, known as NPCahd SR-BI [30,31] . This
leads to a reduction in the concentration of lowsity lipoprotein (LDL) and total cholesterol con¢tion in the
blood.

After soya beans supplementation, compared todhtra group, levels of triglycerides (p<0.05) weignificantly
lower in the soya bean group. The study of [ 3Bdevved that soya bean fiber significantly decredake level of
triglycerides in diabetic rats. It appears thatssbgan fiber delayed the absorption of glucosefaitd acids from
the upper small intestine, thus providing less wabes for triglycerides synthesis. [33 ] also répdrthat soy
polysaccharide significantly reduced the rise obtpmandial plasma triglyceride levels. About 30% kdbod
cholesterol is carried in the form of HDL-C. HDL{fGnction to remove cholesterol antheroma withirerdes and
transport it back to the liver for its excretionreutilization, thus high level of HDL-C protectaigst cardiovascular
disease[ 34,35 ]

Damage of cellular components may play an importate in death of liver cells [36,37,38 ], henceaAine
aminotransferase (ALT), Aspartate aminotransfersS&] and Alkaline phosphatase (ALP) may be released
plasma, and serum levels of these enzymes woulddse. High serum level of AST and ALT are usuiaitiicative
of liver damage in animals [39] and humans [40]stAdy conducted by [41]. suggested that liver ereg/hevels
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change considerably even in alloxan-induced diahedad that using onion or garlic extract can bipfakin
reducing these enzymes[41 ]. There was a signifig@0.05) decrease in the level of these enzymeke treated
groups when compared with the control group afteattnent in the diabetic groups. The high leveliwdr
enzymes, Alanine aminotransferase (ALT), Aspartateénotransferase(AST) and Alkaline phosphatase JAbP
the control group as compared to the treated gooud be revealing acute related hepatocytes dasnagebably
caused by the effect of alloxan on the liver, sitiese enzymes are hepatocytes enzymes and caleégad due to
hepatocytes injury [42 ].

REFERENCES

[1] Balkau, B., Charies, M.A and Eschwage, 20¢2: Mt endocrinologi¢ 2: 229-34.

[2] Kannel, W.B and Mcgee, D.I1979: JAMA 241:2035-2038.

[3] Saudek, C.D and Eder, H.AL$79: Am.J.Med66: 843-852.

[4] International Diabetes Federatioifhe Diabetes AtlasThird Edition. Brussels: International Diabetes
Federation2006

[5] World Health Organization,1099: Definition, Diagnosis and Classification of Di&bs Mellitus and its
Complications. Report of a WHO consultation. ParDiagnosis and Classification of Diabetes MellitWgorld
Health Organization, WHO/NCD/NCS, 99(2): 1-58.

[6] Kalda, R., Réatsep, A and Lember, N0Q8: Patient Preferences and Adherenge21 - 26.

[7] Amos, A.F., McCarthy, D.J and Zimmet, R907): Diabetic Medicing14: S7 - S85.

[8] King, H., Albert, R.E and Herman, W.HLY98: Diabetes care21(9):1414-1431

[9] Dugail, I. and Hajduch, ECell. Mol. Life Sci, 64, 2452-2458Z007)

[10] Brasaemle, D.L. and Wolins, N.E Biol. Chem 287, 2273-22792012

[11] Kaufman P. J., Duke, H. Brielmann, J. Boik and.Hoyt, (997: J. Altern. compIMed., 3: 7-12.

[12] Messina, M. J.,1999: Am. J.Clin. Nutr, 70: 439-450.

[13] Young V. R. 991): J Am Diet Assq1:828-835.

[14] Jenkins DJA, Wolever TMS, Taylor RHL981). Am J Clin Nutr 34:362—-366.

[15] Katsumata K.Y., Katsumata T.O. and Katsumigtg;1999: Horm Metab Res25: 125-126.

[16] Dhandapani, S., Ramasamy, S.V., Rajagopaan8.Namasivayam, N2Q02: Pharmacol. Res46 (3): 251-
255.

[17] Stein, EA, 1987. Lipids, lipoproteins and apolipoproteins in TzeiN. W. (Ed). Fundamentals of Clinical
Chemistry. & Edition, W. B. Saunders Philadelphia, pp; 470-.479

[18] Tietz, NW, 990. Clinical Guide to Laboratory Test, Second Editi@V/. B. Saunders Company, Philadelphia,
U. S. A. pp: 554-556.

[19] Wacnic, RG. and Alber JJ1978. Journal of Lipid Researcth,9: 65-76.

[20] Friedewald WT, Levy R, Frederickson D$9¢2. Clincal Chemistry19; 449-452.

[21] Reitman, S. and Frankel, S1967). Journal of Clinical Pathology28; pp 56-63.

[22] Duncan, R.C., Knapp, R.G. and Miller, M.@9{7: Test of hypothesis in population Means. In: dauctory
Biostatistics for the health sciences. John Wileg §ons Inc. NY: 71-96.

[23] Goldberg RB (1981)Diabetes Care4 (1981, pp. 561-572.

[24] Maiti R, Das UK, Ghosh D2005. Biol. Pharm. Bull28; 1172-6.

[25] Krishnakumar, K., Augustti, K. T. and Vijayanal P. L. 000. International Journal of Medical Sciences,
.28 : 65-67.

[26]Nimenibo-uadia, R.2003. Biokemistri; 15: 7-15.

[27] Fang N., Yu S. and Badger T. N2004: J Agric Food Chem52:4012-4020.

[28] Rotimi, S.O., Omotosho, O. E. and Roimi, O.(2011). Pharmacogny Magazin&; 25-30.

[29]Sharma SB, Nasir A, Prabhu KM, Murthy PS, DeZD03. J. Ethno-pharmacol85: 201-6.

[30] Clifton, P. 002. AtherosclerosisVol. 3, Issues, pp 5-9.

[31] Sane, A.T., Sinnett, D., Delvin, E., Bendaydh, Marcil, V., Menard, D., Beaulieu, J.-F., Levl, (2006.
Lipid Res, 47,2112-2120.

[32] Zacharia M. 1983. Am J Clin Nutr.38:388—-393.

[33] Alan CT, Arthur IV, Grace SL.1087. Am J Clin Nutr45:596—601.

[34] Kwiterovich, P.O.2000. The American journal of cardiolog36(12): 5L-10L

[35] James, D. B., Owolabi, O. A., Ibrahim, A. Bolorunsho, D. F., Bwalla, I. and Akanta, R0{0. Asian
journal of Medical Sciences2(4): 177- 180.

66
Pelagia Research Library



Sada N. Met al Euro. J. Exp. Bio., 2013, 3(2):62-67

[36] Fee JPH, Black GW, Dundee JW, Mcllroy PD, Xkibn HM, Johnston SB, Black IH, McNeill HG, NeilMD,
Doggart JR, McDonald JR, Bradley DS, Haire M, Mdittil SA, (1979. Br. J. Anaesth. 511133-1141.

[37] Comporti M. 985. Lab. Invest53, 599-623.

[38] Knights KM, Gourlay GK, Hall PM, Adams JF, @gins MJ, 1987). Br. J. Exp. Pathol68, 613- 624.

[39] Gil F, Fiserova- Bergerova V, Altman NH,988. Anaes. Analg67, 860-867.

[40] El Demerdash FM, Yousef MI, El Naga NHood Chem ToxicoR00543(1):57-63.

[41] Patel T, Roberts LR, Jones BA and Gores1838. Semin. Liver Dis18, 105-114.

67
Pelagia Research Library



