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ABSTRACT

This work was conducted to evaluate the effect of ethanolic extract of Caralluma diazielli on lipid profiles in
fructose-induced diabetes in Wistar rats. Induction of diabetes was done by dissolving 20g/100ml (20%) of fructose
in distilled water. After which the animals were randomly assigned into 5 groups of 5 rats each. Group 1 as negative
control received distilled water( 5mg/kg), Group 2 received positive control received glibenclimide orally (1mg/kg
b w), Group 3 received 200mg/kg b w of extract of C.diazielli orally, Group 4 received 100mg/kg b w of extract of
C.diazidli orally Group 5 received 50mg/kg b w of extract of C.diazielli orally. The results obtained showed
statistical significant reduction (p<0.05) in the level of serum total cholesterol and triglyceride in all groups that
received the extract when compared to control group. However, the serum level of high density lipoprotein was
significantly increased in the groups that received the extract when compared to the negative control group. The
preliminary phytochemical screening of the extract of C.diazielli revealed the presences of cardenolides
carbohydrate flavonoid and glycosides. Also the Acute toxicity of the extract was found to be 2.154 mg/kg orally.

Key words: FructoseC.diazielli lipid profiles, glibenclimide.

INTRODUCTION

Fructose a naturally found sugar in many fruit @isvncommonly used as industrial sweetener and issskeely
consumed in western diets. High fructose intakéenéseasingly recognized as causative in developroérgre-
diabetes and metabolic syndrome[l ]. The metalsylicirome is a constellation of pathologies inclgdatbesity,
insulin resistance, dislipidemia, and hypertension(Elliott et al., 2002). In animal studies, consumption of diets
high in fructose produces obesity, insulin resistaand dyslipidemia [2,3]. Fructose induced didinia also
contributes to insulin resistance and glucose énéwice[4] . Dyslipidemia is common in both inswudeficiency and
insulin resistance which affects enzymes and pagbved lipid metabolism. It is a well recognizedkrifactor for
cardiovascular diseases which is currently a leadause of morbidity and mortality worldwide [5 hAormalities
of lipids metabolism in include elevated levelstoécylglycerols (TG), total cholesterol, decreasegh density
lipoprotein cholesterol (HDL-C) and increased loendity lipoprotein-cholesterol (LDLC), which areadmnented
as risk factors for atherogenesis [6] .

The aim of this research work was to determineetfiect of ethanolic extract ofCaralluma diazielli on Serum
Lipid Profiles on Fructose induced diabetes intéfiRats

162
Scholars Research Library



TankoY., et al Annals of Biological Research, 2013, 4 (2):162-166

MATERIALSAND METHODS

Plant material

Caralluma dalzielii sample was collected from Samaru-Zaria in the maofitJune 2011 and was authenticated by
A.U. Gallah of the Biological Sciences Departmeftymadu Bello University, Zaria where a voucher spen
(No. 1897) was deposited.

Extraction

The extract was prepared in the Department of pheaognosy and drug development, Faculty of Pharntizedu
sciences, Ahmadu Bello University, Zaria. The reggiiquantity of the plantGaralluma dalzdlii) was crushed,
using a pestle and mortar, and dried. It was thewemated with 70% ethanol and 30% water for 24 diolihe
content was filtered and the filtrate was then pduinside an evaporating dish for concentrationis Tas
evaporated at about 35°C and was collected, and/edl to condense.

Animals

A total of twenty five Wistar rats of both sexesveeen the ages of 8 to 12 weeks old and weigheddsst 120-
150grams were used for this study. The animals vienesed in the Animal House, Department of Human
Physiology, ABU, Zaria, Nigeria The animals weradamized into experimental and control groups ardevkept

in polypropylene cages. The animals were fed ondstal feeds (Vital feeds, Jos Nigeria) and allowedess to
water ad libitum. The “Principle of laboratory animal care “ (NIHulgication No 85- 23 )” guideline and
procedures were followed in this study ( NIH puétion reserved 1985 ).

Chemicals used
All chemicals and drugs were obtained commercitigl were of analytical grade.

Phytochemical screening

Phytochemical screening of the extracts was peddrrfor the presence of secondary metabolites usieg
following reagents and chemicals: alkaloids - wifayer's and Dragendorff's reagents[7,8] ; flavormidith the
use of Mg and HCI [9,10] ; tannins with 1% gelatind 10% NacCl solutions and saponins with abilityptoduce
suds [10].

3.4 Acute toxicity study

The lethal dose (LE) of the plant extract was determined by methoflLaf Lorke using 12 rats. In the first phase,
rats were divided into 3 groups of 3 rats eachwark treated with the extract at doses of 10, 1@D1®H00mg/kg
body weight orally. They were observed for 24 hdorssigns of toxicity. In the second phase, 4 re¢se divided
into 4 groups of 1 rat each and were also treati¢ldl tlve extract at doses of 1,600, 2,900 and 5,@@Kgnbody
weight orally. The median lethal dose was thenwtated.

Experimental design

D-Fructose (BDH, Poole, England) with a molecul&ight of 180.16 was used for the study. Each egfardless of
their weight was made diabetic by feeding them \2i3Bo (20g/100ml) of fructose dissolved in distilledter for a
period of six (6) weeks [12].

Group 1: Administered to 1ml of distilled water

Group 2: Administered to 1mg/kg b.w of glibencliraid

Group 3: Administered to 200mg/kg b w of extr@aralluma dalzidlii.
Group 4: Administered to 100mg/kg b w of extr@aralluma dalzidlii.
Group 5: Administered to 50mg/kg b w of extraCaralluma dalzidlii.

Preparation of serum samples

After the last day of administration the animalsrgveuthanized and blood samples were drawn frenmélart of
each by cardiac puncture into plain tubes and \&logved to clot and the serum separated by cegtifon using
Denley BS400 centrifuge (England) at 3000 r p m ¥bminutes and the serum collected and then sgoject
biochemical assays.
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Estimation of lipid profile

Assay for serum total cholesterol

The serum level of total cholesterol was quantifedter enzymatic hydrolysis and oxidation of thenpke as
described by method of [13] . 1000u! of the reageas added to each of the sample and standard.\Wdss
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 546nm. The value of TC present in serum wa
expressed in the unit of mg/dl.

Assay for serum triglyceride

The serum triglyceride level was determined afteryenatic hydrolysis of the sample with lipases ascdibed by
method of [14] . 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,{Ae) andstandard ( Aiangard Was measured
against the reagent blank within 30 minutes at 5#8he value of triglyceride present in the semas expressed
in the unit of mg/dl.

Assay for serum high-density lipoprotein cholesterol

The serum level of HDL-C was measured by the metifdd5 ]. Low-density lipoproteins (LDL and VLDLand
chylomicron fractions in the sample were precigithtjuantitatively by addition of phosphotungstieidaio the
presence of magnesium ions. The mixture was allawestiand for 10 minutes at room temperature antriéeged
for 10 minutes at 4000 rpm. The supernatant reptedethe HDL-C fraction. The cholesterol conceirain the
HDL fraction, which remained in the supernatantswatermined. The value of HDL-C was expresseterunit of
mg/dl.

Statistical analysis

All the data are expressed as mean + SEM. Statistamparisons were performed by one way analyfsigdance
(ANOVA) followed by Duncan’s multiple range tests5]. The results were considered statistically ificemt if the
p values were 0.05 or less. The data were analygied Sigma Stat v2.0 (Jandel Scietific, Palo ADA, USA).

RESULTS

Table 1: Phytochemical analysis of ethanolic extract of Caralluma dalzelii

Congtituents Inference
. Alkaloids -
. Cardenolide +
. Carbohydrat¢ +
. Flavonoides
. glycosides

. Saponins
Tannins

. Triterpene +
. Steroid nuclet -
positive (+) = present, negative (-) = absent

4+ |+

Acute Toxicity Study

The acute toxicity studies, phase 1 shows no letbhaé for 10, 100, and 1000mg/kg. While in thesgh2, 1600,
2900 and 5000mg/kg were administered. 1600mg/kgnisaléthal dose but 2900 and 5000mg/kg bodyweigkth b
had lethal doses where the rat in each group diee.lowest lethal dose is 2900mg/kg and the highestlethal

dose is 1600mg/kg, thus the LD50 = 2,154 mg/kg baight

Table 2: Effect of Ethanolic Extract of Carallumadiazielli on Serum Lipid Profiles

Treatment Given Serum total Serum Serum high
cholesterol (mmol/L) triglyceride (mmol/L) density lipoprotein (mmol/L)

Negative control (5ml/kg) 2.92+1.70 1.30+1.22 42.0+1.98

Positive control glibenclamide (1mg/kg) 1.72 +3°8 1.00 +0.88 58.4+ 1.23°

50mg/kgb.w Caralluma diazielli 1.94+0.77 0.62 +.0.36 72.4 +0.96

100mg/kgb.w Caralluma diazielli 1.86 +0.88 0.77 £ 0.48 69.2+1.1%

200mg/kg b.wCaralluma diazielli 1.42 +0.46° 0.56 +0.43 63.8 +0.91

P < 0.05 is tatistically significant when compared to the control group while ns= significant and ns = non significant
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The signs of toxicity were first noticed after 436urs of extracts administration. There were dessédocomotor
activity and sensitivity to touch and pain. Als@ith was decreased feed intake, tachypnoea andatimstafter 8-
12 hours of extracts administration. Early deatlsemecorded after 12 hours and late deaths a&drodirs of
extract administration.

DISCUSSI ON

The present study sustained hyperglycemia was athi@ animals regardless of their weight by fegdimem with

20% (209g/100ml) of fructose dissolved in distilledter for a period of six weeks[12] . This findimrgour current
work agrees with the report of[17] who demonstigtersistent hyperglycemia in rats with featuresilsr those
seen in patients with type 2 diabetes mellitus (Odllpwing ingestion of high doses of fructose oeeprolonged
period, hence its use in type 2- like DM inductioranimals. In patients with diabetes, alteratiordistribution of

lipid increased risk of atherosclerosis. Specificahsulin resistance and insulin deficiency h#een identified as
phenotype of dyslipidemia in diabetes mellitus[B8,1This is usually characterized by high plasniglyceride

level, low HDL cholesterol level and increased leviesmall dense LDL-cholesterol [20]. Abnormalgien plasma
lipids and lipoprotein patterns due to defect isuiim insufficiency has been well documented, ithbype | and
type Il diabetes mellitus [21] . In recent yearsnsiderable interest has been directed towardithestigation of
plasma lipids and lipoproteins pattern in diabetedlitus due to the fact that abnormal lipid leWehds to the
development of coronary artery disease in diakgitents [22]. Therefore, preventing or reducing ithcrease in
serum cholesterol is associated with reducingigieaf CVD[23] . In this study, there was a stétislly significant

reduction (p<0.05) in the total cholesterol levelshe treated groups with the extractCaralluma diazielli  when

compared to control. The observations from the emestudy agree with those of [24,25] reporteal tthe

fructose-fed rat model develops an insulin-resistagyndrome with a very similar metabolic profitethe human
condition, including hypertriglyceridemia, and degsed HDL cholesterol. Plasma triglycerides (TG)ehbeen
reported to increase both in humans [26,27] , Yalhg the ingestion of high doses of fructose. Ty be due to
stimulation of hepatic de novo lipogenesis (DNLHancreased secretion of triglyceride-rich parschy the liver
or to decreased extra-hepatic clearance of trigijeeparticles [28,29]. In addition low HDL cholestl and

increased triglyceride levels may contribute toitteased risk of cardiovascular disease[30] .

As regards to the serum triglyceride level there aggnificant decrease (p<0.05) in all the growpgn compared
to the negative control group. However, in relattonthe serum high density lipoprotein there wasigmificant
increase (p<0.05) in the groups administered teitct when compared to negative control group.

In conclusion the extract d@aralluma diazielli significantly reduced serum total cholesterol amglytceride and
elevated high density lipoprotein in fructose ineldicliabetes. The results support the traditionalafighis plant in
treatment of cardiovascular and diabetes. Also ssigthe presence of biologically active principidsch may be
worth further investigation and elucidation.

REFERENCES

[1] Bray GA, Nielsen SJ, Popkin BM2@04). American Journal Clinical Nutrition, 79:537-543.

[2] Elliott S, Keim N, Stern J, Teff K, Havel P2002). American Journal of Clinical Nutrition, 76 (5), 911-922.

[3 ] Havel P, 2005). Dietary FructoseNutrition Reviews, 63:133-157.

[4 ] Faeh D, Minehira K, Schwarz JM, Periasami Boisgsu P, Tappy L2005). Diabetes, 54:1907-1913

[5] Yach D, Hawkes C, Gouuld CL, Hofman K2004). Journal of the American Medical Association, 291: 2616-
2622.

[6 ] Beckman JA, Creager MA, Libby P, Beck-NielddnPedersen O, Linskov HO1980). American Journal of
Clinical Nutrition.,33:273-278

[7 ] Farnsworth, R.N.1966). Journal of Pharmaceutical Sciences, volume 55. Pp 225-276.

[8 ] Harbone, J.B. and Baxter, H, H Phytochemicadtionary. A hand Book of Bioactive Compound frguants.
Taylor and Francis, Washington , D.C., U.S.A 237 (1993).

[9] Silva, L.G., Lee, I.S and Kinghorn, D.AL993): Special problems with the extraction of plamts Methodsin
Biotechnology Natural product isolation. Cannell JPR (ed) Humana, Press Inc., Totowa, Negey, USA. 4: 329-
363.

[ 10] Houghton, P.J and Raman, A998): Laboratory handbook for fractionation of natural extracts. Chapman
and Hall, London: 199.

165
Scholars Research Library



TankoY., et al Annals of Biological Research, 2013, 4 (2):162-166

[11] Lorke,D(1983). Arch Toxicology. 54:275-287.

[12] Comte C, Bellenger S, Bellenger J, TessieP@sson JP, Narce M2{04). Biochimie, 86: 799 — 806.

[13] Stein, EA, 1987). Lipids, lipoproteins and Apolipoproteins. In:€ftz, N. W. (Ed). Fundamentals of Clinical
Chemistry. 3rd Edn., W . B Sauders Philadelpig,470-479.

[14] Tietz, NW, (990). Clinical Guide to Laboratory Test, Second EditM¥.B. Saunders Company, Philadelphia,
U.S.A. 554-556.

[15] Wacnic, RG, and Alber JJ1978). Journal of Lipid Research, 19: 65-76.

[16] Duncan, R.C., Knapp, R.G., Miller, M.C1977): Test of hypothesis in population means. Iltroductory
Biostatistics for the health sciences. John Wiley and Sons Inc. NY, pp 71-96.

[17] Ostos MA, Recalde D, Baroukh N, Callejo A, Roll, Castro G, Zakin MM,2002). J. Nutr. 132: 918 -923.
[18] Taskinen, M.R.Z003) Diabetologia, 46(6), Pp. 733—-749.

[19] Chahil, T.J. & Ginsberg, H.N2006). Endocrinol Metab Clin North Am35 (3), Pp. 491-510.

[20] Mooradian, A.D 2008). Endocrinology & Metabolism, 5(3), Pp. 150-159.

[21] Das, S. and Mohan, V2@03): Disorders of lipid metabolism. In: Shah SN B! text Book of medicine. 75th
edition association of physician of India, Mumi2s0-258.

[22] Sarti, C. and Gallagher, 2006): J Diabetes Complications, 20:121-132.

[23] Onyeneke, E.C., Oluba, O.M., Adeyemi, O., Abwbye, C., Eriyamremu, C.E., Ojeaburu, S.I., Adel{s E
and Adeyemi, O.2008): Internet J. Alternative Med, (5):2- 4.

[24] Miller W, Katakam PVG, Ujhelyi M R,1999). Journal of Vascular Research, 36 (5) Pp 385-392.

[25] Mohammed HA, Munavvar AS, and Edward 2D1(). International Journal of Nephrology, volume2011,
Pp17.

[26] Bantle JP, Raatz SK, Thomas W, Georgopoulog€800). American Journal of Clinical Nutrition, 72:1128—
1134.

[27] Huang YJ, Fang VS, Juan CC, Chou YC, Kwok 86,LT,(1997). Metabolism 46:1252—-1258, 1997
[28]Parks EJ, Hellerstein MK2000). American Journal of Clinical Nutrition, 71:412— 433.

[29] Pagliassotti MJ, Horton TJ2@q04). Recent Research Development in Physiology, 2:337-353, 2004

[30] Salwa WR, 2010). Nutrition and Metabolism 7:82.

166
Scholars Research Library



