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Effect of Combined Extract of Safflower Seed with Herbs on Blood Glucose
Level and Biochemical Parameters in Streptozotocin-induced Diabetic Rats
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Abstract

The aim of the present study was to investigate the effect of combined extract of safflower seed with herbs
on the improvement of blood glucose, lipid peroxides, lipids in the plasma and liver of strpetozotocin—induced
diabetic rats. Rats in the experimental group were orally administered with combined extract of safflower
seed (100 mg, 200 mg/kg B.W.) with herbs (Ophiopogon japonicus Ker—Gaqler, Glycyrrhiza uralensis Fisch,
Mori Folium, Poria cocos, Rehmannia glutinosa, Eriobtrya japonica, Aralia continentalis Kitagawa, Zizyphus
Jjujuba var, Cornus officinalis, Paeonia suffruticosa, Trichosanthes kirilowii Maxim and Schizandra chinensis
Baill) for 4 weeks. Body weight gain and food efficiency ratio were significantly lower in diabetic groups
than those of control group. These were no protective effect of the supplementation of combined extract of
safflower seed with herbs. Concentration of blood glucose was significantly higher in the diabetic groups than
those in the control group. Blood glucose concentration was remarkably lower supplementation of combined
extract of safflower seed (200 mg/kg B.W.) with herbs. There was no significant difference of plasma lipid
peroxides among experimental groups, while liver lipid peroxides of diabetic group was significantly higher
in control group. But supplementation of combined extract of safflower seed with herbs was induced markedly
lower in liver lipid peroxides in diabetic rats. Diabetic groups had markedly higher levels in triglycerides,
LDL-cholesterol and atherogenic index, while had lower HDL-cholesterol level. Triglyceride levels of plasma
and liver were significantly lower with combined extract of safflower seed with herbs. But total cholesterol,
phospholipid and free fatty acid were no differing significantly among experimental groups.
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Table 1. Composition of safflower seed with herbs extracts

(g/2 L)
Composition Extract 1 Eatract 2
Carthamus tinctorius 50 100
Ophiopogon japonicus Ker-Gaqler 10 10
Glycyrrhiza uralensis Fisch 20 20
Mori Folium 20 20
Poria cocos 10 10
Rehmannia glutinosa 10 10
Eriobtrya japonica 20 20
Aralia continentalis Kitagawa 10 10
Zizyphus jujuba var 20 20
Cornus officinalis 10 10
Paeonia suffruticosa 10 10
Trichosanthes kirilowii Maxim 10 10
Schizandra chinensis Baill 10 10
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Table 2. Composition of experimental basal diet

Ingredient Content (%)
Casein 14.00
Comn starch 46.57
Dextrinized cornstarch 15.50
Sucrose 10.00
a -Cellulose 5.00
Soybean oil 4.00
AIN-mineral mixture'’ 3.50
AIN-vitamin mixture® 1.00
L-Cysteine 0.18
Choline bitartrate 0.25

"Mineral mixture (g/kg Mix.) according to AIN-76 (Teklad,

USA).

“Vitamin mixture (g/kg Mix.) according to AIN-76 (Teklad,
USA).
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Fig. 1. Effect of safflower seeds extract with herbs on the
body weight gains in diabetic rats.

C: Control group.

D: Streptozotocin—-induced diabetic group.

DH I: Streptozotocin-induced diabetic group+ Exract 1.

DHII: Streptozotocin-induced diabetic group+ Extract 2.

Table 3. Effect of combined extract of safflower seeds with
herbs on body weight gain, food intake, FER and liver
weight in diabetic rats

1 Weight gain Food intake Liver weight

Group FER? (g/100 g
(g/day) (g/day) BW)

C 36311.017° 14391269 1.0810.66" 3.09£027

D -3.15%0.99" 1879+0.82" -0.32+0.09" 4.25%0.69"

DHI -201%302" 19961044° -021:037" 474070
DHI -021+268 1856+1.58 -0.24+0.36" 4.15%£0.53°

i:Groups are the same as in Fig. 1.

“Values are means*=SD (n=12).

¥V alues with the same superscript letter within the column are
not significantly different (p<0.05).

YFER: Food Efficiency Ratio.
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Fig. 2. Effect of combined extract of safflower seeds with
herbs on plasma levels of glucose in diabetic rats.

Values are means = SD. Those different superscript letters are
significantly different at p<0.05 by Duncan’s multiple range test.
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Table 4. Effect of combined extract of safflower seeds with
herbs on plasma and hepatic lipid peroxide value in diabetic
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Table 5. Effect of combined extract of safflower seeds with
herbs on plasma levels of triglyceride, cholesterol, phos-

rats pholipid in diabetic rats (mg/dL)
Group"” ( P/]asma ) ool /Liver ) Group”  Triglyceride Total cholesterol  Phospholipid

nmole/mL plasma nmole/mg protein o

e £ C 571617 1089106 13.98+148"
C 1.64+1.05" 6.20+2.25° D 84.7+32.0° 111.4+13.1 12.74%+1.92
D 3.13%2.12 774%1.49" DH I 72.0£9.6° 111.2+143 1287256
DH [ 29272295 g-éoj—:o-ggb DHI 579461 117.8%134 12.14£8.03

DHIO 3.02+1.79 85+1.3:

(xroups are the same as in Fig. 1.

Va]ues are means*SD (n=12).

Not significant.

“Values with the same superscript letter within the column are
not significantly different (p<0.05).
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A”Groups are the same as in Fig. 1.

?’Values are means+SD (n=12).

PValues with the same superscript letter within the column are
not significantly different (p<0.05).

4) . e

Not significant.

Table 6. Effect of combined extract of safflower seeds with
herbs on plasma levels of HDL and LDL cholesterol in dia-

betic rats (mg/dL)
G b HDL- LDL- HDL -cholesterol/
roup cholesterol cholesterol Total cholesterol
C 63.2+7.87% 30.7+16.2° 0.60+0.81
D 406+11.3° 58.1+175" 0.36£0.07"
DH 1 36.5+21.9° 60.4+17.7° 0.34+0.16"
DHI 4244218 64.8+25.2" 0.35£0.15"

A”Groups are the same as in Fig. 1.

PValues are means*SD (n=12).

¥Values with the same superscript letter within the column are
not significantly different (p<0.05).
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Table 7. Effect of safflower seeds extract with herbs on
hepatic tissue total lipid, triglyceride, total cholesterol, and
phospholipid in diabetic rats (mg/g liver tissue)

Total

N . ) . .
Group~ Total lipid Triglyceride cholesterol Phospholipid
C 383.34167.297 1055£35.2° 6641417 28.1+281%
D 5125+835% 1363+785" 69.4£8.1 299+185
DHI 350.0£212.1° 941+387° 64.4+24 30.0+2.07
DHII 320.0+1236" 8051+457" 72.2+182  30.8=151

”Groups are the same as in Fig. 1.

2

j)Values are means*SD (n=12).

PValues with the same superscript letter within the column are
not significantly different (p<0.05).

4) N

Not significant.
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Fig. 3. Effect of combined extract of safflower seeds with
herbs on plsma free fatty acid in diabetic rats.
Values are means £SD. NS: Not significant.
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Fig. 4. Effect of combined extract of safflower seeds with
herbs on atherogenic index in diabetic rats.

Values are means =SD. Those different superscript letters are
significantly different at p<0.05 by Duncan’s multiple range test.
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