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Preventive Action of Ribes diacanthum Pall. against High Blood Glucose Level in
Alloxan-induced Diabetic Mice

Eun Sun Kim, Bayarmaa Birasuren and Mee Ree Kim'

Department of Food & Nutrition, Chungnam National University, Daejeon 305-764, Korea

Abstract

The preventive actions of methanol extracts from Ribes diacanthum Pall. (RDP) against high blood glucose levels
in alloxan-induced diabetic mice were investigated. ICR mice (male, 8 wks) were divided into four experimental groups:
a normal group (N), an alloxan-induced group (control), a RDP 1 mg/kg b.w./day + alloxan group (RDP-1) and a RDP
3 mg/kg b.w./day + alloxan group (RDP-2). Mice were fed RDP extracts for 14 days and then a diabetic condition
induced by injecting alloxan (50 mg/kg b.w. i.v.). The total phenolic contents of RDP were 0.508 mg/g. Plasma glucose
levels were significantly lower in RDP groups (RDP-+alloxan) than the control (alloxan-induced diabetic group). In an
oral glucose tolerance test, the glucose levels of RDP extract groups were significantly decreased compared to the
control group. The levels of total cholesterol, triglycerides, AST, ALT, uric acid, and blood urea nitrogen in serum were
lower in the RDP groups than the control group, whereas levels of HDL-cholesterol showed no difference between
treatment groups. We conclude that RDP extracts positively influence blood glucose levels in diabetic mice.
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vitamin B,, vitamin PP, vitamin A, vitamin E, carotene®| %
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Fig. 1. Effect of Ribes diacanthum Pall. on oral glucose
tolerance test (OGTT) in alloxan-induced mouse.
N : non-diabetic control. C: diabetic control.
RDP-2 : diabetic Ribes diacanthum Pall. 2 mg/kg b.w.
RDP-5 : diabetic Ribes diacanthum Pall. 5 mg/kg b.w,
RDP-10 : diabetic Ribes diacanthum Pall. 10 mg/kg b.w.
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Fig. 2. Changes in body weight of mice during alloxan
administration periods.
N : non-diabetic control. C: diabetic control.
RDP-1 : diabetic Ribes diacanthum Pall. 1 mg/kg b.w./day.
RDP-2 : diabetic Ribes diacanthum Pall. 3 mg/kg b.w./day.
Values with different letters are significantly different by Duncan's
multiple range test (p<0.05).
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Table 1. Effect of Ribes diacanthum Pall. on water intake, diet intake and food efficiency ratio(FER) in mouse

Water intake  Body weight gain

Diet intake (g/day)

Group (ml/day) (& 3 day 6 day 9 day Mean FER (4)”
Normal 5.120.5% 2.3+1.1% 6 6.3 6.37+0.40 44.2+44.2°
Control 30.342.7° 2.46+0.7° 12.6 11.7 11.20+1.71 —28.448.2°
RDP-1 22.446.0° 1.5+0.5° 74 6.8 8.57+2.56 18.6+5.8°
RDP-2 23.246.4° 1.8+1.3° 7.38 6.98 8.39+2.10 21.2+16.1°

Values represent means£S.D. (n = 5).
Y FER = {Body weight gain (g) / Diet intake (g)} x 100.

? Values with different letters within the column are significantly different by Duncan's multiple range test (p<0.05).

RDP-1 : RDP 1 mg/kg b.w./day.
RDP-2 : RDP 3 mg/kg b.w./day.
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Fig. 3. Blood glucose levels of normal or diabetic mouse
fed Ribes diacanthum Pall. (mg/dL).
N : non-diabetic control. C: diabetic control.
RDP-1 : diabetic Ribes diacanthum Pall. 1 mg/kg b.w./day.
RDP-2 : diabetic Ribes diacanthum Pall. 3 mg/kg b.w./day.
Values with different letters are significantly different by Duncan's
multiple range test (p<0.05).
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Table 2. Organ weight of normal or diabetic mouse fed

Ribes diacanthum Pall. (¢/100g b.w.)
Group Liver Kidney Pancreas Spleen
Normal 4.44+0.47°"  149+0.16"  0.66+0.16™? 0.29+0.02"
Control 5.01+0.37"  1.72+0.15*  0.78+0.20 0.33+0.08
RDP-1 4.99+0.58*  1.70£0.17*  0.75%0.19 0.36+0.04
RDP-2 4.79+0.34 1.62+0.26 0.64+0.12 0.35+0.08

Values represent means+S.D. (n = 95).

Y Values with different letters within the column are signi-
ficantly different by Duncan's multiple range test (0<0.05).

2 NS Not Significantly.

RDP-1 : RDP 1 mg/kg b.w./day.

RDP-2 : RDP 3 mg/kg b.w./day.

o glolME BT 1.49+0.16 g9l ¥&ke] Control -2
1.7240.15 go & foAe 2 Z71atdthp<0.05). Gzl
A Aol vt E X=90| galactose = glycogen O = T
Abelo] AR Wel mesangial cellol] 2 Fo] 217 vl S
Z et B 5w AcKSteer HA 1985). 3732 Control
of| Al eFzt =kout aF 7he] felZ )l Abol= UERNA] &
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Z AZEY. Alloxan FTE 7] vlwol| 2]31H RDP 3
52 Fog 759 13 414 FA= Control ol H]
el o Fhadhe A3kl et BAIARI oS v
ERR] sttt o] ¢F 2 3t3 21%e] 74 ¥sk= RDP 5
59| Fod wE girte] 7R T o] 2 Qlgh A1 ke
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7R SHRDP) FEE2] Foi 2 e d3 U total
cholesterol, HDL-cholesterol, triglyceride> Table 33} Zt}.
BE Wh fEwoA 84 F S2dzdHE ol folst
Al S7HE A, ole grstEo] duA|do R o] &5 A
Ssta fEjAite] AUAI R o] E WA Fel2HES
k7] WjEel Zl o2 HQIthKim SH 2008). &% W HDL-
2 2~HE2 Control °] 110.0£0.0 mg/dLZ 7} =4 v
ERytont, T4 k] AR oS BolA etk 54
A AgtEEe Normal w(154.0£32.5 mg/dL), Control 5(335.5+
43 mg/dL), RDP-1(208.3+64.5 mg/dL), RDP-2& 213.3+75.9
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Table 3. Plasma total cholesterol(TCHO), HDL-cholesterol(HDL), triglyceride(TG) levels of normal or diabetic mouse fed

Ribes diacanthum Pall.

Group TCHO HDL(mg/dL) TG(mg/dL) HTR" Atherogenic Index (AI)?
Normal 258.0+2.8° 91.0+26.9%9 154.0£32.5° 0.35+0.11 1.97+0.91
Control 425.0435.4* 110.00.0 335.5+43.1° 0.26+0.02 2.86+0.32
RDP-1 335.8+38.1° 97.0+15.1 208.3+64.5% 0.26+0.03 2.49+0.41
RDP-2 322.8+39.9 110.0£0.0 213.3+75.9% 0.26+0.04 1.930.36

Values represent means£S.D. (n = 5).

Y HTR = HDL-cholesterol/total cholesterol.

2 Atherogenic Index (AI) = (TC - HDL-C) / HDL-C.
3 NS Not Significantly.

Y Values with different letters within the column are significantly different by Duncan's multiple range test (p<0.05).

RDP-1 : RDP 1 mg/kg b.w./day.
RDP-2 : RDP 3 mg/kg b.w./day.

mg/dLE WEPETHp<0.05). 274 32 (Al)= RDP-29]4]
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A ko] F7F ARl iz Qlal] JuiAle] ool XA
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gel RD 1996). & AFX = 7FA 7] 3 5+RDP) f.%%
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g3 F AST, ALTZ4 S Table 40 JERAATH AST 2
ALTE TN E &4 A AZYE fFEH] EF 527t 5
7kt g 7k &40 A F R o] 8 EHBrusch W 1986). 3
AST - E+= Normal TolA] 86.0+0.0 U/L, RDP-19iA]
74.0+11.8 U/L, RDP-2 78.0+14.9 U/LE Control (128.5+
20.5 UL)ell 422l 7h4 210l 2 JERN I THp<0.05). ALT
9] 9= Control (72.5£0.7 U/L)A 71 & S EE
el 12, RDP-194& 44.347.1 ULZE 7} 2 g4S

Table 4. Serum alanine aminotransferase(ALT) and
aspartate aminotransferase(AST) of normal or diabetic
mouse fed Ribes diacanthum Pall.

Group GOT/AST (U/L) GPT/ALT (U/L)
Normal 86.0+ 0.0b" 30.5+ 3.3°
Control 128.5+20.5° 72.5+ 0.7
RDP-1 74.0£11.8° 443+ 7.1%
RDP-2 78.0£14.9 61.3£15.2%

Values represent meanstS.D. (n = 5).

Y Values with different letters within the column are signifi-
cantly different by Duncan's multiple range test (£<0.05).
RDP-1 : RDP 1 mg/kg b.w./day.

RDP-2 : RDP 3 mg/kg b.w./day.

HERH ATHp<0.05). & A3 AF= Ko} alloxan F=
353k AST, ALTS] €442 RDP F259] Fo= Histe=
7S Bolom, ALT+ alloxan Folof o) dsd &4l
TR T 550 T2 dad 2& Fo 2 Trans-
aminase @4J0] A EIAY, AE T3 HAIE oy 3HA|
71 o2 AtmHEch

8. A& Jlso o|x|l= g

Purine°| A -23l+= urin acid(UA)= purine thAle] £-7
2 Ak, a4x0] 3 gatolut Aol Ao wiE A k= <l
3t 11 54 S-S £ 4 Y Table 59 2] UA”| Normal
7] 3.640.1 mg/dLE YERE O™ RDP-1, RDP-291|A] 1.120.6
mg/dL, 1.0+0.7 mg/dLE Normal 7l ti3l] EAA F<]4d
o] FZEATHp<0.05). 7 T JAFo Adaste] 4l
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Table 5. Serum uric acid(UA) and blood urea nitro-
gen(BUN) of normal or diabetic mouse fed Ribes diacan-
thum Pall.

Group UA (mg/dL) BUN (mg/dL)
Normal 3.6£0.1%Y 27.120.2°
Control 2.1+02° 41.2+4.7°
RDP-1 1.120.6° 32.543.5°
RDP-2 1.0£0.7 28.543.1°

Values represent means£S.D. (n = 5).

Y Values with different letters within the column are significan-
tly different by Duncan's multiple range test (£<0.05).

RDP-1 : RDP 1 mg/kg b.w./day.

RDP-2 : RDP 3 mg/kg b.w./day.
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