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Antidiabetic Activity of Formula Containing Euonymus Alatus (Thunb.) Sieb.
and Mori Folium in Multiple Low Dose Streptozotocin-induced Diabetic Rats

Hee Ja Kim, Sung Hyun Lee and Sung Hyun Chung”
School of Pharmacy, Kyung Hee University, Seoul 130-701, Korea

Abstract — We investigated the hypoglycemic effect of formula containing Euonymus alatus (EA) and Mori Folium (MF)
in multiple low dose (MLD) streptozotocin (STZ)-induced diabetic rats. In order to induce hyperglycemic state 25 mg/kg of
STZ was injected intraperitoneally for 5 consecutive days. SD rats were randomly divided into diabetic control and treatment
groups. Treatment groups were administered with either 250 mg/kg of EA and 250 mg/kg of MF (E1M1), or 500 mg/kg of
EA mixed with same dose of MF (E2M2) for 3 weeks. Blood glucose levels and body weights were measured every 5th
or 6th day. EIMI and E2M2 both significantly reduced food intake, water intake, and fasting blood and urine glucose levels
as compared to those in diabetic control group in a dose dependent manner. Body weight in diabetic control group was
increased slightly after 3 weeks. Treatment group, however, showed gradual increase in body weights during 3 week-period.
While plasma insulin levels of the diabetic control group were decreased to the level of 387+14 pg/m [ from 534+36 pg/m/,
those levels in E1IM1 and E2M2-treated groups were both markedly increased by 13% and 26%, respectively. Urine glucose
levels in E1IM1 and E2M2-treated groups were also remarkably reduced by 17 and 26% compared to the levels of diabetic
control group. While expression of membrane-bound glucose transporter-4 (GLUT-4) protein in skeletal muscle was
reduced by 45% in diabetic control compared to the normal control, GLUT-4 protein expressions in E1M1 and E2M2-treated
groups were augmented by 2 and 3.5 times compared to the diabetic control, respectively. Pancreatic HE staining exper-
iments showed that E2M2-treated group revealed much less infiltrated mononuclear cells, indicating that E2M2 efficiently
blocked insulitis induced by multiple low dose streptozotocin. Taken together, we conclude that formula containing EA and
MF may prevent or delay the development of hyperglycemia through overexpression of GLUT-4 protein in skeletal muscle
and prevention of insulitis.
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olst & oRollA 2 Foith glucose(15 gkgyE Foistal Fo
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e #2s19). ZF 72 NC(normal control), EA1000@EH
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Multiple Low Dose Streptozotocin 7T E=F0M Eel=
2d A

5 73] 7 Sprague-Dawley(SD) rat& didhilo] 2 H1E
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Western blotting
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Table I - Effects of EA and MF on food and water intakes in MLD
STZ-induced diabetic rats

Food intake (g/day/rat)

Water intake (ml/day/rat)

NC 17.6+3.5 26.0+5.2
DC 3825211 1025142
E1M1 26.2+4.0 67.5+18.4
E2M2 22.8+1.2 50.0+4.5%

Each value represents the mean=S.E. Significantly different
from control group : ""P<0.01 vs NC; *P<0.05 vs DC. NC,
normal control; DC, diabetic control; EIM1, treatment with
250 mg/kg of EA and 250 mg/kg of MF; E2M2, treatment with
500 mg/kg of EA and 500 mg/kg of ME
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Fig. 1 - Effects of EA and MF on body weights in MLD STZ induced
diabetic rats. Each value represents the mean+S.E. of 5
rats. *P<0.05, **P<0.01 vs. DC. NC, normal control; DC,
diabetic control; EIM1, treatment with 250 mg/kg of EA
and 250 mg/kg of MF; E2M2, treatment with 500 mg/kg of
EA and 500 mg/kg of ME
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Fig. 2 — Effects of EA and MF on fasting blood glucose levels in
MLD STZ induced diabetic rats. *P<0.05, **P<0.01 vs
DC. NC, normal control; DC, diabetic control; E1IMI,
treatment with 250 mg/kg of EA and 250 mg/kg of MF;
E2M2, treatment with 500 mg/kg of EA and 500 mg/kg of
ME

‘Table II - Effects of EA and MF on body weight gain, fating blood
glucose and insulin levels in MLD STZ induced diabetic

rats
Weight gain (g) Blood glucose (mg/d) Insulin (pg/mi)
NC 119 115+7 53436
DC 31 3005 387+14"
E1M1 78 187+28 43839
E2M2 98 153£23* 48826

Rach value represents the mean=S.E. Significantly different
from control group : P<0.01, "P<0.01; *P<0.05 vs. DC. NC,
normal control; DC, diabetic control; E1M1, treatment with
250 mg/kg of EA and 250 mg/kg of MF; E2ZM2, treatraent with
500 mg/kg of EA and 500 mg/kg of ME
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Table III — Effects of EA and MF on urine glucose levels in MLD
STZ-induced diabetic rats

Urine glucose (mg/dl)

2nd week 3rd week
NC 0 0
DC 458+25 45711
E1M1 395+14 379+38
E2M2 380+25% 339+8*

Each value represents the mean+S.E. Significantly different
from control group : *P<0.05 vs. DC. NC, normal control; DC,
diabetic control; E1IM1, treatment with 250 mg/kg of EA and
250 mg/kg of MF; E2M2, treatment with 500 mg/kg of EA and
500 mg/kg of ME
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Fig. 3 — Effects of EA and MF on cytosolic GLUT-4 protein ex-
pression in skeletal muscles in MLD STZ induced diabetic
rats. Lane 1 and 2 represent normal control; Lane 3 and 4
represent diabetic control; Lane 5 and 6 represent E1IM1
group; Lane 7 and 8 represent E2M2 group. TP<0.05 vs.
NC; *P<0.05 vs. DC. NC, normal control; DC, diabetic
control; EIMI1, treatment with 250 mg/kg of EA and
250 mg/kg of MF; E2M2, treatment with 500 mg/kg of EA
and 500 mg/kg of ME

1 2 3 4 5 6 7 8

2000 - .

1500 -
hil
= , *
5 1000 . _ x
© 1

500 - T

0 i .
NC oc E1M1 E2M2

Fig. 4 — Effects of EA and MF on membrane GLUT-4 protein
expression in skeletal muscles in MLD STZ induced
diabetic rats. Lanes 1 and 2 represent normal control;
Lanes 3 and 4 represent diabetic control; Lane 5 and 6
represent EIM1 group; Lanes 7 and 8 represent E2M2
group. 'P<0.05 vs. NC; *P<0.05 vs. DC. NC, normal
control; DC, diabetic control; E1M1, treatment with
250 mg/kg of EA and 250 mg/kg of MF; E2M2, treatment
with 500 mg/kg of EA and 500 mg/kg of ME

= £4 AR A=) giio|u). ZHolt xuEzeA <l
&Y &N IxG 48 dgst= 2L hexose carrier &
glucose transporter-4(GLUT-4)8 22 db/db v}~ STZ

Fig. 5 — The effects of EA and MF on the morphology of pancreas. Figures show the islets of Langerhans of the exocrine tissues and the
general arrangement of the glandular acini; hematoxylin and eosin (H-E) x200. Islets of Langerhans (I), Glandular acni (A). NC,
normal control; DC, diabetic control; EIM1, treatment with 250 mg/kg of EA and 250 mg/kg of MF; E2M2, treatment with 500 mg/

kg of EA and 500 mg/kg of ME
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