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Anti-diabetic effect of protoplast preparation (MA-pp) from fresh leaves of mulberry (Morus
alba) was investigated in experimental models. MA-pp at doses of 200, 500 mg/kg inhibited
the increase of blood glucose in streptozotocin-induced diabetic rats. For examining the
mechanism of the action, MA-pp was examined for insulin-like or antilipolytic activity. MA-
pp suppressed adrenaline- or noradrenaline-induced lipolysis in fat cells from rat epididymal
adipose tissues. Their efficacy of MA-pp was superior than that of 50% ethanol extract from

the dried leaves of Morus alba.
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Fig.1 Effects of 50% Ethanol Extract (MA-ext) and Protoplast Preparation (MA-pp)
from Leaves of Morus alba on Changes of Biood Glucose Level in Streptozotocin
(STZ)-Induced Diabetic Rats
—-=: Normal, —- : Control, @ : MA-ext 200 mg/kg, Il : MA-ext 500 mg/kg,

O : MA-pp 200 ma/kg, [J: MA-pp 500 mg/kg.

Diabetes mellitus were induced by intravenously injection of 50 mg/kg of streptozotocin into
the tail of the Wistar strain rats after 18 h fasting. After 2 d, each drug was given orally for 30
d once time/d. Blood sample were withdrawn from abdominal vein at 1 h after the administra-
tion and blood glucose level were measured. Each value represents the mean=S.E. of 7-9
rats. Significantly different from the contro! group at * : p<0.05, ™ : p<0.01.
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Table 1 Effects of 50% Ethanol Extract (MA-ext) and Protoplast Preparation (MA-pp)
from Leaves of Morus alba on Serum Biochemical Parameters in Streptozotocin
(STZ)-Induced Diabetic Rats
Treatment Dose AST ALT ALP ChE
(mg/kg) (IU/L) (IUL) (1UIL) (ApHX100)
Normal - 123.4+55 51.0+£29 365.9+10.9 1.8+0.2
Control - 1120.5+193.9%*%  478.9+61.3%# 2465.5+347.0%# 27+03
MA-ext 200 1050.3+212.8 486.3+103.7 1968.0+106.4 29+04
500 1039.0+£294.5 462.8+123.3 1929.6+243.3 23+03
MA-pp 200 920.0+225.0 397.9+832 1745.5+153.3* 25+04
500 765.8+185.0 374.8+102.3 1793.7+153.9* 1.7+0.3
Treatment Dose T-Bil I-Bil D-Bil TP Alb
(mg/kg) (mg/dl) {mg/dl) (mgy/di) (g/dh) (g/dl)
Normal - 0.20+0.00 0.10+0.00 0.10+0.00 4.8+0.1 2.2+0.1
Control - 0.20+0.00 0.10+0.00 0.10+0.00 42+01%#% 1.84+0.1%%
MA-ext 200 0.23+0.02 0.13+002* 0.10%+0.00 4.2+0.1 1.8+0.1
500 0.21+0.01 0.11%+0.01 0.10%0.00 41%=0.1 1.7+0.0
MA-pp 200 - 0.20+£0.00 0.10+0.00 0.10x+0.00 41+01 1.7+0.1
500 021+£001 0.11+0.01 0.10+0.00 4.3+0.2 1.8+0.1
Treatment Dose BUN UA TG NEFA
(mg/kg) (mg/dl) (mg/dl) (mg/dl) (u Eq/L)
Normal- - 17.5+0.7 1.4+0.1 241%13 902.0+742
Control - 97.8+12.8%* 20+04 72.2+15.4% 451.8+62.1%#
MA-ext 200 80.1+6.0 2.0+06 70.5+11.4 494.0+74.2
500 86.6+11.9 1.8+0.2 453+9.0 552.9+150.3
MA-pp 200 81.1%£6.9 1.9+03 72.6+21.0 550.8+122.0
500 82772 24+05 30.0+11.9* 275.0+60.6
Treatment Dose T-Ch HDL-C LDL-C
_(mg/kg) (mg/di) (mg/di) (mg/dl)
Normal - 70.3+3.2 35.0+14 45+0.5
Control - 91.0+6.2% 522+26%* 9.6+1.0%#
MA-ext 200 91.6+56 48.0+1.8 96+16
500 94.0+76 49.9+3.1 89+13
MA-pp 200 79.2+57 43.3+2.4" 7.3%1.0
500 73.7+£7.8* 43.0+4.2* 8.0%x1.3

Diabetes mellitus were induced by intravenously injection of 50 mg/kg of streptozotocin into the tail of

the Wistar strain rats after 18 h fasting.

Blood sample were withdrawn from abdominal vein at 1 h after the final administration.

represents the mean*S.E. of 7-9 rats.
p<0.01.
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After 2 d, each drug was given orally for 30 d once time/d.

Each value

Significantly different from nomnal group at * : p<0.05, ** :
Significantly different from the control group at * : p<0.05, **: p<0.01.
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Fig. 2 Effects of 50% Ethanol Extract (MA-ext) and Protoplast Preparation (MA-Ep) from Leaves

of Morus alba and Insulin on Adrenaline- or Noradorenaline-Induced

Epididymal Adipocyte

ipolysis in Rat

Adipocyte suspension were prepared from rat epididymal adipose tissue by the procedure of Rodbell. A mixture
of adipocyte suspension (equivalent to 100 mg of adipose tissue), 1.0 pg of adrenaline or noradrenaline and test
samples were incubated at 37°C for 2 h in a final volume of 1 m| HBSS (pH 7.4) containing 2.5% albumin. Free
fatty acid was measured by NEFA Test Wako. Each value represents the mean+ S E. of 5 experiments. Signifi-
cantly different from the control group at * : p<0.05, ** : p<0.01.
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Fig. 3 Photograph of Protoplast Suspension Prepared
from Leaves of Morus alba

2 ) A I Z I Tbovine serum albumin (Fr. V, BSA),
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streptozotocin (STZ, Sigma), 7 /v 2—ZCI-F & h
U z—, NEFA-T A b U z1— (FIYEMiZR T 3%), A=
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Table 2 Yield of 50% Ethanol Extract (MA-ext) and Protoplast Preparation (MA-pp)
from Fresh Leaves of Morus alba

Sample

Yield (%)

Dry leaves Fresh leaves

50% Ethanol Extract (MA-ext)

Protoplast Preparation (MA-pp)

284 4.7
- 10.1

(185)
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L, 4%BSA, collagenase (3 mg/ml) % & %p Hanks’
Balanced Salt Solution (HBSS, pH7.4) 2.5 ml/ g tissue
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A HBSSIZ400 mg tissue/ml & 72 5 & 5 12848 L, fShS
HIQRERIR & LTz

2) EEERE: IEN MR 0.25 ml 2
4% BSA % & 1rHBSS 0.25 ml, #igk (HBSSIZ ¥AfE)
0.25 ml 35 £ M adrenaline % % V3 noradrenaline (&
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6) MIFRL
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Bonferroni/Dunn D % & &R E (Multiple range test)
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