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ABSTRACT

From previous studies, radish and yam bean are kntmweduce blood glucose level. The objectivehisf study
was to evaluate the effects of combination of tadistract and yam bean extract in reducing bloagcgte level.
Diabetic mice was induced by intravenous admintgiraof a single dose of 55 mg/kg alloxan. The nese
divided into seven groups: normal control, diabetantrol, gliclazid 5.2 mg/kg, radish 200 mg/kgnyaean 100
mg/kg, combination with high dose (radish 200 mgfiid yam bean 100 mg/kg), combination with low doesgish

100 mg/kg and yam bean 50 mg/kg). The mice weatettewnith the extracts for 21 days. Blood glucasel was
determined every 7 days and at the end of treatntkeefs-cell pancreas was observed by Gomori staining. The
result showed that radish at dose of 200 mg/kg,baoation of high dose and low dose could signiftbareduced
blood glucose level (45.50%, 34.33%, 50.22%, retbpedg) compared to diabetic control (p<0.05). lanclusion,
radish and combination of radish extract and yararbextract have antidiabetic activity on damagearficreas.
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ITRODUCTION

Diabetes Mellitus (DM) is a group of metabolic diders characterized by hyperglycemia. It is assediavith
abnormalities in carbohydrate, fat, and protein abelism and results in chronic complications inahgd
microvascular, macrovascular, and neuropathic dessr[1]. Several distinct types of DM exist and eaused by a
complex interaction of genetics, environmentaldestand life-style choices. Depending on the egglof the DM,
factors contributing to hyperglycemia may includgaluced insulin secretion, decreased glucose uiilizaand
increased glucose production [2].

In 2013, prevalence of diabetes reached 382 millind was expected to increase become 592 millioP0OBb.

Number of patients with type 2 diabetes will congrto increase in every state. Approximately 80%exfple with

diabetes live in countries with low and middle ine®[3]. In 2000, prevalence of diabetics in Indéaesached 8.4
million in 2030 and expected to increase becoma &iillion [4].

Radish and yam bean are known antidiabetic effédslish contains alyl isothiocyanate, acid pelgkikturonat,
fitin, pelargonidin, vitamins, minerals and crudeef. Radish is often prescribed to overcome rémalairment,
hypertension and diabetes mellitus [13]. In additto the antidiabetic, radish also widely studidfbet as an
antioxidant, anticancer, antimicrobial and antidamimatory [7]. Antidiabetic effect of radish juicgas report
effective reduced blood glucosa level [5]. Yam beamtains pachyrhizon, isoflavones, vitamins, filzerd
oligosaccharides. Yam bean can be used to maintaimal blood glucose levels. Dietary fiber contdirie yam
plays a role in lowering blood glucose levels beeait is absorbed slowly and not all converted mitecose [6].
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Other research showed of yam bean juice could extlaad maintenence blood glucose level [11]. A$ pddnts
has antidiabetic activity, we hypothesized thatabmbination of both plant could increased itsdiabetic activity.

MATERIALS AND METHODS

Experimental procedure

In this study, 35 male mice weighting 20-30 g weskected. The care and treatment of the animalf®oad to the
guideline for the Ethical Treatment of Laboratoryials. They were habituated with standard experiaie
conditions (temperature of 20-22 °C, 12 hour pedbtight and dark and free access to food and naldabetes
was induced by a single intravenous injection tdxan (Sigma) at a dose of 55 mg/kg body weighhatrium

chloride 0.9%. The animals were kept for the o@nee of diabetes for 7 days. Thirty five diabeticanwere

randomly divided into 6 groups, which are positoantrol group which were receive daqua destillatference
group (gliclazide 5.2 mg/kg), radish 200 mg/kg, yaean 100 mg/kg, combination of radish 100 mg/kd gam

bean 50 mg/kg, and combination of radish 200 mg#kdj yam bean 100 mg/kg. Additional negative cordroup

was added. The mice were treated with extract8 feeeks. Blood glucose level was determined evetgys used
glucometetEasy Toucfiand at the end of treatment, fheell pancreas was observed®gmoristaining.

Histopatological analysis

After 3 weeks of treatment, pancreases of sacdfioé&ce were removed, and fixed with buffer formaigde for 2
weeks. Then the pancreases were processed anedstaith Gomori staining. Histological evaluation was
performed to determine the possible effects of eé&act. Histophatological changes of each pancreass
evaluated by calculate the area of Langerhans afallate the numbers ¢f cell anda cell. In this system,
histpathological evaluation was performed by exatim of at least 3 mice from each group.

Obtained data were analyzed using SPSS prograr®aedvay analysis of Variancp<0.05).
RESULTAND DISCUSSION

Table 1 shows that alloxan significantly increatigelblood glucose level after 7 days compared gaitiee control
(p < 0.05). This showed that inducing diabetes siwafallg. The test results showed radish, gliclazidimbination
of radish and yam bean could decrease in bloodgitevels after administration for 21 days. Radisimbination
of high dose, low dose and gliclazide showed ae#eE in blood glucose levels were significantlfedént from the
positive control.

Table 1. Effect of radish and yam bean on blood ghose level between different groups in alloxan-indied diabetic mice

Group treatment Blood glucose level on days - (mg/dl)

0 7 14 21
Negative control (Normal mice) 122.60 £18.30 13816026 103.20+28.21 102.60+23.43
Positive control (Aqua destillata) 569.40 +8.65F 95BB+57.85 530.00+40.79 504.80+70.24
Yam bean 100 mg/kg 567.20£38.43%  430.40+ 103.28*%  518.00+100.93 49669
Radish 200 mg/kg 538.40 + 7.52% 540.20+87.45 536.20469.88  288.0GHE

Combination of radish 100 mg/kg and yam bean 5kgg/ 528.80+58.26% 496.80+96.62 293.00+75.23*#  25860007*#
Combination of radish 200 mg/kg and yam bean 10&kgng 525.80+75.74% 531.20+55.78 367.80+80.79*#  3BH1662*#
Gliclazid 5.2 mg/kg 534.60+1.85F 340.60 + 82.24*# 196.40+30.21*%# BB%64.24*#
The Data are expresses as Mean +SD.
*p < 0.05 significant difference compared to pasticontrol
*n < 0.05 significant difference compared to day 0
¥p <0.05 significant difference compared to negaitentrol

Group of yam bean 100 mg/kg could not reduced blgladose levels after 21 days of treatment. Grdu@adish
200 mg/kg could reduced blood glucose levels after for 21 days was significantly different frone thositive
control. Combination of radish 200 mg/kg with yamah 100 mg/kg and combination of radish 100 mg/iig w
yam bean 50 mg/kg could reduced blood glucose deaéier use for 14 days. Gliklazid 5.2 mg/kg showed
antidiabetic activity after use for 7 days. Comibiora of low dose and high dose showed ability tdueed blood
glucose levels faster than group of radish.

In used for 7 days, yam bean and gliclazide shoavddcrease in blood glucose levels were signifigatitferent
from the positive control with successive reductioh23.35% and 35.13%. In used for 14 days, grdup t
combination of low dose, combination of high domed gliclazide showed a decrease in blood glucessd were
significantly different (p <0.05) with the positivntrol with successive reduction of 43.71%, 2%6ihd 63.13%.
In use for 21 days, group the combination of lowelacombination of high dose, radish and gliclazidewed that
blood glucose levels significantly different froimetpositive control with successive reduction 02206, 34.33%,
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45.50% and 44.89%. From these result, it can beladad that the combination of radish and yam bedract
possess antihyperglycemic effect against alloxdnded diabetic mice.

Alloxan-induced diabetic condition cause morphotagichanges i cells pancreas. In the pancreatic beta cell,
alloxan reacts with two—SH2 groups in the sugar.réduer, result of re-oxidized alloxan from dialurdeid
establish a redox cycle for reactive oxygen spe@3S) and superoxide radicals. In addition, alforeechanism
has been reported caused DNA damage[9,10]. Toibdesttre condition of the pancreas after treatmiget,organ
histology was performed to evaluate fheells of Langerhans pancreas.

Table 2.Effect of radish and yam bean on area oflet pancreas between different groups in alloxan-iduced diabetic mice

Group treatment Average area (mm)
Negative control (Normal mice) 0.60 +0.26
Positive control (Aqua destillata) 0.07 +£0.06
Yam bean 100 mg/kg 0.32+0.19
Radish 200 mg/kg 0.57 £ 0.22*

Combination of radish 100 mg/kg and yam bean 5kgg/ 0.45+0.19*
Combination of radish 200 mg/kg and yam bean 10(&gng 0.41+0.28
Gliclazid 5.2mg/kg 0.50 + 0.26*
**Area of islet pancreas calculated by ImageJ
*p<0.05significant difference compared to positaantrol

Table 3Effect of radish and yam bean on cell of list pancreas between different groups in alloxan-iduced diabetic mice

Average cell/Langerhans

Group treatment

Selp Sela
Negative control (Normal mice) 80.00 £81.90 47+383.64
Positive control (Aqua destillata) 5.00+ 2.64* .32+2.52*
Yam bean 100 mg/kg 13.00+ 6.08* 1.67+ 1.53*
Radish 200 mg/kg 33.67+20.98 3.00+ 2.64*

Combination of radish 100 mg/kg and yam bean 5kgg/ 28.00 £ 17.09  12.67 +10.60

Combination of radish 200 mg/kg and yam bean 10&kgng 15.33 + 14.64* 16.00 +£17.35

Gliclazid 5.2 mg/kg 33.00+25.94 1233+ 551
*p < 0.05 significant difference compared to negatcontrol

(D) (E) (F)
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Figure 1.Histophatological changes of pancreas iravious groups. (A) Normal pancreatic island (400x)(B) pancreatic islet in diabetic
rats receiving aqua destillata (400x%), (C) pancredat islet in diabetic rats receiving 5,2 mg/kg of gklazid (400x%), (D) pancreatic islet in
diabetic rats receiving 100 mg/kg of yam beanextra¢100x), (E) pancreatic islet in diabetic rats reeiving 200 mg/kg of radish extract
(400x), (F) pancreatic islet in diabetic rats recging combination 100 mg/kg of radish extract and 5@ng/kg of yam bean extract
(400x),(G) pancreatic islet in diabetic rats receimg 200 mg/kg of radish extract and 100 mg/kg of ya beanextract (400x), A p cell,
() cell.

CONCLUSION

Radish 200 mg/kg, combination of radish 200 mg/kth wam bean 100 mg and combination of radish 1@kmn
with yam bean 50 mg/kg have antidiabetic activitydamage of pancreas in alloxan induced diabetic.
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