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Effects of Commelina communis L. on the Blood Glucose Level in Alloxan Induced
Diabetic Rat and the Biochemical Properties of Glucose~6-Phosphate
Dehydrogenase from the Rat Livers

Soo Youﬁg Park and Kyung Hea Cho*
Department of Biology, College of Natural Science,
Seoul Woman’s University, Seoul 139-774, Korea

Abstract—The hypoglycemic and metabolic effects of Cemmelina communis L. extract
were investigated in alloxan induced diabetic rats. The increased blood glucose level
in the diabetic rats was significantly reduced and the loss of body weight was recovered
with the treatment of the plant protein fractions(50~70% ammonjum sulfate
precipitates). Administration of the plant protein fractions elicited the significant
increase of glucose-6-phosphate dehydrogenase (G-6-P DH) activity and liver weight
which were decreased in the diaketic rat liver. G-6-P DH was partially purified from

extract— or insulin-treated diaketics, diabetic control, and normal rat liver and studied
for the biochemical properties.

The K, value(9.002 mM) of diabetic rat liver enzyme was greatly higher than that
(0. 033 mM) of normal enzyme indicating the affinity of enzyme for the substrate was
significantly reduced in the diabetic rat liver. This reduced affinity of enzyme for the
substrate in the diaketic rat was recovered in the extract— or insulin-treated rat liver
enzyme having 0.164 or 0.2(8 mM of their K, valuves, respectively.

Although there was no significant difference in the optimum pH(6.0) and optimum
temperature(37°C) of enzyme among the experimental groups, the dependence of their
activities on pH appeared to be slightly resistant in the extract- or insulin-treated
group compared to the diabetic group. In order to investigate the antigesicity of rat
liver enzyme among experimental groups, enzyme-linked immunosorbent assay was
carried out by using anti-G-6-P DH anti-serum. Absorbance(0,102) shown in the

normal rat liver was reduced even below zero in the alloxan-diabetic rat liver, but
increased again in the extract- or insulin-treated rat liver(0. 096 or 0. 118, respectively),
The result of this study suggested that G~6-P DH may be used as a marker enzyme
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to diagnose and to indicate the progress of the diabetics, and the hypoglycemic effect

of the extiacts of Ccmmelire ccmmunis L. was certainly associated with action or

mode of G-6-P DH on the rat liver.

Keyworcs—Ccemmelina communis L « alloxan-diabetic rat « hypoglycemic effect
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Table I Effect of partially purified Commelina communis L. on the body weight and blood
glucose levels in alloxan-diabetic rats

Experiment Dose

No. of animals

Body weight  Blood serum glucose

€9) levels(mg/dl)
Normal®’ 2 ml/kg® 5 201. 00+15. 97 158.11+ 3.89
Alloxan diabetic control 2 ml/kg® 5 236. 60+18.09 518.11467.94
0~30% (NH,).SC, 60 mg/kg 5 248.80+11. 08 367.56--49. 93
precipitates treated (p.o)
30~70% (NH.).S0, 60 mg/kg 5 252.60415.82 .186. 5157, 94*
precipitates treated (p.o)
Insulin treated 40 I./U./)kg 5 260.20£11.88 230. 1753, 91*
(p.o

All valzes are means=S.E. Comparisions were by Student’s t-test.

2 Alloxan untreated group
b : Saline treated (p.o.)

# . Statistical significance compared with zlloxan-diabetic

control data: *p<{0. 05
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Fig. 1. The effect of Commelina communis L. on
the kinetics of glucose-6-phosphate dehy-
drogenase(G-6-P DH) activities of rat liver
extracts in the alloxan induced diabetic rats

(e: The normal rat liver protein fraction,
o: The alloxan-diabetic rat liver protein
fraction, a: The 0~30% (NH,).SO, preci-
pitated fraction-treated tat liver protein
fraction, «: The 30~70% (NH,),SO, preci-
pitated fraction-treated rat liver protein
fraction, o: The insulin-treated rat liver
protein fraction).
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Fig. 4. Purification of glucose-6-phosphate dehydrogenase(G-6-P DH) from rat liver extract by Cibacron

Blue 4 B affinity chromatography

80% (NH,):S0, precipitated fraction of rat liver extract was applied on a column equilibrated
with 10 mM Tris+HCI buffer (pH 7.4). Elution of the bound protein was carried out with a
0~1M linear potassium chloride gradient (c=—c) in Tris+HCIl buffer. Protein content (c-0) and
G-6-P DH activity (e-e) were determined at 280 nm and 340 nm, respectively.



246

Kor. J. Pharmacogn.

3.0 3.0
+20 =~
2.5+ ? "
A g3
i j o
2_0-,’0 \ [132.0 = o
o \ ® .
g ‘ ¢ S o 6
3 ¢
L 154b 1\ RO S
= Ho ® \
¢ i e e
31 / 52
= 1.04® e |f10 , =
e / <
\ L4 (=1
0.5 & 7l {\) .\QL r05 =
&) et 'J"z:" J'U‘D~(‘\_Q—O -0~ O\O—Q—O’O. ‘O*.C)“

0.0 6——SaoEnsa’, +
5 10 15 20

- 8 0.0

25 BO 35 40 45 50 55

Fraction number

Fig. 5.

Purification of glucose-6-phosphate dehydrogenase (G-6-P DH) and lactate dehydrogenase

(LDH) from affinity-gel bound fraction by hydroxyapatite chromatography
Cibacron Blue 4 B affinity fractionate containing G-6~P DH activity was applied on a column
equilibrated with 1 mM phosphate buffer (pH 6.8). Elution was carried out with a 1~150 mM

linear phosphate gradient buffer (pH 6.8, o-0).

Protein content (o-o), G-6-P DH activity

(e~¢), and LDH activity (o-¢) were determined at 280nm and 340 nm, respectively.
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2, ELISA &
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DHel 442 A437] ¢35 ELISAS 4
gt A Flg 6011*1 4 T AR T FE
S AL veuA
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T FEdW 49 ELISA AAAE F7
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Fig. 6.
alloxan induced diabetic rats

ELISA assay of glucose-6-phosphate dehydrogenase (G-6-P DH) for rat liver extract in the

Experimental group A,B,C,D and E is normal, alloxan control, 0~30% (INH.).SO ppt.
plant extract treated, 30~70% (NH.):80. ppt. plant extract treated and insulin treated,

respectively.
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