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Abstract

This study was designed to investigate the effects of enzymatic hydrolysates (EH) from Hamcho (Salicornia
herbacea L.) on blood glucose and serum lipid status in streptozotocin (STZ)-induced diabetic rats. Male
Sprague-Dawley rats were divided into normal and 5 diabetic groups. The diabetic groups were fed enzymatic
hydrolysate-free control (DM) diets or diets supplemented with 0.02% (DM-2), 0.04% (DM-4), 0.08% (DM-8),
and 0.16% (DM-16) of enzymatic hydrolysate for 4 weeks. Body weight gains were lower in five diabetic
groups than that of the normal group. Blood glucose was decreased in EH-supplemented groups as compared
to the normal group, and especially the lowest blood glucose levels were found in DM-4 and DM-8 groups.
Activities of three disaccharidase in the middle part of the intestine, such as maltase, sucrase and lactase,
in EH-supplemented groups were significantly lower than those of DM group. There was no significant differ—
ences in the activities of glutamate oxaloacetate transaminase (GOT) and glutamate pyruvate transaminase
(GPT) among all experimental groups. Serum triglyceride in DM group was significantly increased as compared
to the normal group, but those of EH-supplemented groups were decreased to the normal level. Total cholesterol
level in DM group was higher than EH-supplemented groups and normal group, but that of DM-16 group
was significantly decreased to the normal level. HDL cholesterol level in DM group was significantly decreased
compared to the normal group, but that of EH-supplemented groups was increased to the normal level. These
results suggest that enzymatic hydrolysate from Hamcho has hypoglycemic and hypolipidemic effects on
STZ-induced diabetic rats and may be useful as a dietary supplement for the treatment of diabetes.
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induced diabetic rats
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Nordisk, Bagsvaerd, Denmark)g 10 mL #7}3te 50°C=E
ZA ¥ shaking incubatoroll A 12A1 7t E<t 7pR3|A) 71
+ 719 GA] SHFG LE HUbshke 212 5 7HE
S¢ T st AR B AkESet g 24A vk

(445 g2 2

AL e 0P

= =

E Ago) A8 FEFL (F)vle] L A= 2=AHSeoul,
Korea)oll A T3 A5 300 g <] 9] Sprague-Dawley%
/‘aq Oi/ﬂ /\lsqulo] /\];5]_ ;q 011017]. o]u]_ﬁﬁzg./\}_w
(Purina Co., Seoul, Korea) £ < BIA}S-3 & A Fo] F
ARl=2 G yol) &) Table 13 2o] Fas #4314
e AT (normal)d T2 AFTFO A3
= ‘3]'/\] 2ol ) gz BAVFEHNE godFFd o
=3 Zo] itk & FRSE 358 =20
), A 2 aavteRAES 47 002
0.04%(DM-4), 0.08%(DM-8) % 0. 16%(DM*16)~ 7]'351'
T 5 4 107 F 6o E UFo] 45 Bt AT
AHF71ZE T B ALEE AR AASIES AT A
Aol 2E= 2241°C, £EE 50~60%E 4 FAEIA L
o, WS 12A7HS FY2 AE -3y

f
Ar
o

Table 1. Classification of experimental groups in streptozo-
tocin (STZ)-induced diabetic rats

Enzymatic hydrolysate

Groups" °f Hamcho (90) STZ injection?
N — _
DM - +
DM-2 0.02 +
DM-4 0.04 +
DM-8 0.08 +
DM-16 0.16 +

UN: Normal group, DM: Diabetic control group, DM-2: Diabetic
group fed 0.02% enzymatic hydrolysate from Hamcho, DM-4:
Diabetic group fed 0.04% enzymatic hydrolysate from Hamcho,
DM-8: Diabetic group fed 0.08% enzymatic hydrolysate from
Hamcho, DM-16: Diabetic group fed 0.16% enzymatic hydro—
lysate from Hamcho.

Pntravenous injection of streptozotocin (50 mg/kg of body
weight) in 0.1 M sodium citrate buffer (pH 4.3).
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(Asan Co., Korea)Z AF£-3l] 550 nmollA §3 =5 =3
3lo] Aatslgth. HDL-Zd 28 & &3S =335

ol 2% dextron sulfate &4z} 1 M2 MgCly &9 (1:1
v/v)E 71ete] ARAAT F 2 AFAE AER ZFELY
o 93} kit(Asan Co., Korea)E AF&-3}¢] 500 nmol A &%
58 &74sto AitstAoh

A F%
iF 54

CHHAl Mgk

Z+ N geo] gl A ghake BSA(bovine serum albumin)-&
REEFOZ 2831 Lowry 52 W (28)0 wpel 43}
At

SHAz|

EE AFATR g FAAMEE 2 AP HE BFA
o7} eVHE HFEY] Al EAEAS Ao
AEAAT fFojdo] " A+ 1Y Y E= Tukey's
HSD test(29)e] &l &2t Ath

Table 2. Body weight gains and water intakes of exper-—
imental rats

Groups Body weight gains (g) Water intakes (mL/day)
N 121.25+21.19"%? 61.90+0.61°
DM -4757+18.16 95.84+3.69
DM-2 -36.00+19.97 99.39+1.69°
DM-4 -30.68+£26.13 97.97 +4.08"
DM-8 ~28.83+23.60° 98.66+5.55"
DM-16 -26.25+27.69 102.00+1.24*

The experimental conditions are the same as Table 1.

YAll values are mean=SE (n=10).

YValues within a column with different superscripts are sig—
nificantly different at p<0.05 by Tukey’'s HSD test.
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Fig. 1. Effects of enzymatic hydrolysate of Hamcho on blood
glucose levels in STZ-induced diabetic rats.
All values are mean+SE (n=10). Bars with different letters are
significantly different at p<0.05 by Tukey’'s HSD test. The ex-
perimental conditions are the same as Table 1.
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Fig. 2. Effects of enzymatic hydrolysate of Hamcho on three
disaccharidase activities of small intestinal in STZ-induced
diabetic rats.

All values are mean+SE (n=10). Bars with different letters are
significantly different at p<0.05 by Tukey's HSD test. NS: not
significant. The experimental conditions are the same as Table 1.
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Table 3. Effects of enzymatic hydrolysate of Hamcho on se-
rum glutamate oxaloacetate transaminase (GOT) and gluta-
mate pyruvate transaminase (GPT) activities in STZ-in-

g - 30

duced diabetic rats (TU/mL)
Groups GOT GPT
N 77774699V 46.49+4.08"°
DM 79.07+16.07 56.57+8.70
DM-2 76.52+9.06 55.10+£10.22
DM-4 83.90+4.99 57.47+14.34
DM-8 78.55+11.20 54.82+10.68
DM-16 79.24+£12.72 55.18£8.80

The experimental conditions are thgs same as Table 1.
YAll values are mean+SE (n=10). NS: not significant.
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Table 4. Effects of enzymatic hydrolysate of Hamcho on
serum triglyceride and HDL-cholesterol levels in STZ-in-

duced diabetic rats (mg/dL)
Groups Triglyceride HDL-cholesterol Total cholesterol
N 65.95+7.76"  44.41+161° 64.00+5.28"
DM 136.34+10.27° 36.62+2.40 84.13+5.93%
DM-2  6810+3.82° 40.27+3.17" 72.38+6.43"
DM-4  66.85+7.53" 40.53+1.67" 71724854
DM-8  66.46+11.06 44.61 +3.03" 69.31+9.34°
DM-16 69.42+821" 46.76 4 3.45" 68.08+6.69"

The experimental conditions are the same as Table 1.

YAll values are mean+SE (n=10).

YValues with different superscripts within the same column
are significantly different at p<0.05 by Tukey’'s HSD test.
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