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ABSTRACT

This aim of the experiment is to evaluate the etitethanolic extract of Caralluma diazielli onr8m electrolytes
levels on fructose-induced diabetes in Wistas.raiduction of diabetes was done by dissolving Zmml (20%)
of fructose in distilled water. After which theimals were randomly assigned into 5 groups of § estch. Group 1
negative control received distilled water( 5mg/k@)pup 2 received positive control received glidenitle orally
(Img/kg b w), Group 3 received 200mg/kg b w ofaextof C.diazielli orally, Group 4 received 100ng/M w of
extract of C.diazielli orally Group 5 received 50tkg b w of extract of C.diazielli orally. The résuobtained
showed statistical significant reductions (p<0.@®)evels of serum sodium (Naand serum potassium{Kall the
tested doses when compared with the control urgdegtoup. However there is no statistical significan the
serum level of chloride (CWwhen compared with the control untreated grouprdfation to the serum level of
bicarbonate (HCQ) there was a significant decrease in the grougsmtied with the extract of C.diazielli when
compared to control group, while there was no digant change in the group treated with the stamddrug
(Glibenclimide). The preliminary phytochemical samang of C.diazielli revealed the presences of deaplides
carbohydrate flavonoid and glycosides. Also thetéd¢oxicity of the extract was found to be 2.154kggrally.
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INTRODUCTION

Diabetes mellitus is a disorder in which the boslyuhable to metabolize carbohydrates properly. dikease is
characterized by excessive amounts of sugar irbtbed and urine; inadequate production and/or zaion of
insulin; and by thirst, hunger and loss of weighf.[Type 2 diabetes mellitus accounts for appratéty 85 % of
all cases of diabetes mellitus and is an importék factor for cardiovascular morbidity and moaitial[2 ].
Fructose, a natural sugar found in many fruitgoissumed in significant amounts in Western diets [Bliller and
Adeli, 2008).Electrolyte imbalance secondary to compromise oné&y function in prolonged and uncontrolled
hyperglycemia of diabetes mellitus has long be¢abtished. Usually, glycosuria, a prominent diagrofeature of
diabetes mellitus imposes dehydration via glucaseatic diuresis, which is usually accompanied withrere loss
of electrolytes including sodium, potassium, caitjuwchlorine and phosphates [4lhgestion of high doses of
fructose over a prolonged period has been useddiace persistent hyperglycaemia rats with featsiedglar to
those seen in patients with type 2 diabetes mel{ilM), hence its use in type 2- like DM inductioranimals[ 5] .
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The aim of this research work was to determinedfiect of ethanolic extract d€aralluma diaziellion Some
Electrolytes Levels on fructose- induced diabeted/istar Rats

MATERIALSAND METHODS

Plant material

Caralluma dalzielisample was collected from Samaru-Zaria in the mafitJune 2011 and was authenticated by
A.U. Gallah of the Biological Sciences Departmefiymadu Bello University, Zaria where a voucher spen
(No. 1897) has been deposited.

Extraction

The extract was prepared in the Department of pheognosy and drug administration, Faculty of Phasutical
sciences, Ahmadu Bello University, Zaria. The reggiiquantity of the plantQaralluma dalzielij was crushed,
using a pestle and mortar, and dried. It was thewemated with 70% ethanol and 30% water for 24 siolihe
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 - wilhyer's and Dragendorff’'s reagents[ 6,7]. Flavaisowith the
use of Mg and HCI[8,9 ]. Tannins with 1% gelatimdal0% NacCl solutions and saponins with abilityptoduce
suds] 9].

3.4 Acute toxicity study

The lethal dose (LE) of the plant extract was determined by methodlf[, using 12 rats. In the first phase, rats
were divided into 3 groups of 3 rats each and wrex@ted with the extract at doses of 10, 100 afidd@/kg body
weight orally. They were observed for 24 hoursdigns of toxicity. In the second phase, 4 rats vdévzled into 4
groups of 1 rat each and were also treated witre#tect at doses of 1,600, 2,900 and 5,000mg/kty leeight
orally. The median lethal dose was then calculated.

Experimental design

D-Fructose (BDH, Poole, England) with a molecul@ight of 180.16 was used for the study. Each egamless of
their weight was made diabetic by feeding them \2i2B6 (20g/100ml) of fructose dissolved in distilledter for a
period of six (6) weeks [ 11] .

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 extragaralluma dalzielii.

Group 4: Administered to 100mg/kg b w of extr&aralluma dalzielii.

Group 5: Administered to 50mg/kg b w of extragaralluma dalzielii.

Collection and preparation samples

After the last day of administration the animalsreveuthanized and blood samples were drawn frenmélart of
each by cardiac puncture into plain tubes and \whogved to clot and the serum separated by cegifon using
Denley BS400 centrifuge (England) at 3000 r p mXbminutes and the serum collected and then sgljeo
biochemical assays.
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Determination of blood glucose level

All blood samples were collected from the tail veinthe rats. Fasting blood glucose levels weteminined by
using glucose oxidase method [12 ], using a digghicometer (Accu-Chek Advantage, Roche Diagnostic,
Germany) Rats having fasting blood glucose leve86& mg/dl were considered as diabetic and usethéostudy

Estimation serum electrolytes

Serum sodium and potassium ions were measurecetfiathe photometry method of [13 ] and bicarbornatewas
determined using the titration method of [14] , @tde ion was analysed using the method of [15].

Statistical analysis

Data collected from the control and experimentalmafs were expressed as mean + SEM. The data were

statistically analyzed using ANOVA with multiply ogarisons versus control group. The values of p08 vere
considered significant [16 ].

RESULTS
Phytochemical analysis

Table 1: Phytochemical analysis of ethanolic extract of Caralluma dalzelii

Constituents Inference
. Alkaloids -

. Cardenolides +

. Carbohydratt +

. Flavonoide +

. glycosides
. Saponins
Tannins

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

+|H[+|+

Acute Toxicity Study.

The acute toxicity studies, phase 1 shows no letbsé for 10, 100, and 1000mg/kg . While in thaggh2, 1600,
2900 and 5000mg/kg were administered. 1600mg/kgnisaléthal dose but 2900 and 5000mg/kg bodyweigit 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 haight

The signs of toxicity were first noticed after 436urs of extracts administration. There were desseédocomotor
activity and sensitivity to touch and pain. Alseith was decreased feed intake, tachypnoea andatimstafter 8-
12 hours of extracts administration. Early deatlesearecorded after 12 hours and late deaths 48laftersextract
administration.

Table 1: Effect of Caralluma daiz€lii on Serum ElectrolytesL evels

Treatmer Given Na" (mmol/L) K" (mmol/L) CI (mmol/Ll) HCQs; (mmol/L)
Negative control (5mg/kg) 148.2+2.45 5.06+ 0.14 109+ 3.2 27.0£0.70
Positive control(Img/kg)  138.8+0.80"  4.10+0.18*  98.8 +1.01° 23.8+0.80°
(Extract 200mg/kg b w) 139.9+1.50 4.80+0.27 100.0+1.67 22.8+1.38
(Extract 100mg/kg b w) 142.0+1.62 4.20£0.15 101+ 1.3 23.6+0.74
(Extract 50mg/kg b w) 140.6+1.38 4.42+0.29  98.4+0.74° 23.2+1.38

Values presented as mean + SEM
2 p < 0.05 is statistically significant when comparecdcontrol group while ns= non significant.

DISCUSSION

Ingestion of high doses of fructose over a prolahgeriod has been used to induce persistent hypaghia in
rats with features similar to those seen in pagiemth type 2 diabetes mellitus (DM), hence its usdype 2
diabetes mellitus induction in animals [ 5 ] . Tinethod of [11] used in this study is acceptablthat there was a
significant hyperglycemia following chronic ingesti of fructose. In this present study, feeding @ahémals with
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high doses of fructose in the laboratory for a gerof six weeks resulted in progressive significacrease in
blood glucose level. In this study, administrat@fnl00mg/kg b w of vitamin C resulted to signifitatecrease in
blood glucose level in the diabetic rats when camgao the diabetic control group. Vitamin C mawyplan
important role in physiological reactions such aseu function oxidation involving incorporation okygen into a
biochemical substrate. In addition, vitamin C issidered the most important antioxidant in extiatad fluids and
its antioxidant function has been shown to effidiescavenge superoxide, hydrogen peroxide, hydrgeroxyl
and singlet oxygen radicals [17,18 ]. Therefore, @aimtioxidant function of vitamin C as observedhis work is
related to its reversible oxidation and reductidraracteristics[17] . Vitamin C has been reporteckfficiently
scavenge free radicals before they can initiatiel lggroxidation, and contribute to stability of loédr and basal
membranes [19] . Similarly, treatment of the diabahimals with 100mg/kg b w of vitamin E signifitéy reduced
the blood glucose level when compared with therobigroup. This essential fat-soluble vitamin fuiaos primarily
as an antioxidant[20] . Our findings in this presevork is in agreement with the report of [21,22Who
demonstrated that there was positive effects obetis mellitus and improvements in glycemic contfobm
vitamin E supplementation. The hypoglycemic effeofsboth vitamins are comparable to the standandy dr
metformin. Synergism between vitamins C and E hasen demonstrated[23] . Although both vitamins seaas
free radical scavengers in biological system, vita@is hydrophilic and exerts its effect in thdrexellular space,
trapping radicals in the aqueous phase [24] , whikemin E is a lipid soluble antioxidant withinettecells, where the
reactive metabolites are actually produced[23 JtHarmore, vitamin C interacts with tocopheroxytlial and
generates the reduced tocopherol [25]. Electrolyiesy an important role in many body processesh sas
controlling fluid levels, acid-base balance (pHgrve conduction, and blood clotting and muscle ramtion.
Electrolyte imbalance resulting from kidney failudehydration, and fever and vomiting has been estgg as one
of the contributing factors toward complicationssetved in diabetes and other endocrine disordéis. Riabetes
is characterized by increased volume and metaboéeretions via the kidneys, usually in excessnaifmal
thresholds. These usually give rise to derangemieritemeostatic balance with respect to electrsly®] . In the
present study treatment of fructose-induced diatstimals with vitamin C (100mg/kg b w) and E (386/kg b w)
produced a significant decrease on serum sodiuntaoicentration; however vitamin E (100 mg/kg b wj dot
produce a significant change on the level and patasion concentration. On other hand, adminisiratf vitamin
C (100 mg/kg b w) and E (100 mg/kg b w) recordetba significant difference on serum chloride iowelein the
diabetic animals when compared to diabetic untteedts.

CONCLUSION

The results obtained in our study demonstrated thaimin C and E at tested doses significantly cedublood
glucose level. However, there was a significantigréased serum sodium ion and bio-carbonate igralips that
received Vitamin C and E. In regards to serum @itas ion, only Vitamin C at tested dose of 100mgkkgv
produced a significant change when compared taetiabontrol group.
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