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Effects of Gentiana scabra Bunge var.buergeri Max. Extract on Blood Glucose
and Lipid Composition in Streptozotocin Induced Hyperglycemic Rats

Yong-Gyun Kim and Han-Soo Kim'

Dept. of Biotechnology, Miryang National University, Miryang 627-702, Korea

Abstract

This study was designed to observe the effects of the feeding Gentiana scabra Bunge var.buergeri Max. extract on
the improvement of the blood glucose, lipids in the serum of streptozotocin(55mg/kg of body weight, LP. injection)
induced hyperglycemic rats (S.D. strain, 3) fed the experimental diets for 4 weeks. Concentrations of blood glucose
were significantly higher in the streptozotocin administration(LP.) groups (group 2(streptozotocin+ water), 3(strep-
tozotocin+ Gentiana scabra Bunge extract), 4(streptozotocin + cholesterol+water), 5(streptozotocin + cholesterol + Gen-
tiana scabra Bunge extract)) than those in the control group(group 1(water)). Blood glucose concentrations were ra-
ther lower in the group 3(streptozotocin+ Gentiana scabra Bunge extract)than in the group 2{streptozotocin+ water),
and then those of the group 5 were rather lower than in the group 4. There was almost little significance among
the groups. Concentrations of total cholesterol in serum were lower in the group 5 than those in the group 4, and
the group 3 were rather lower than in the group 2.

Concentrations of LDL-cholesterol in serum were significantly lower in the group 3 than those in the group 2. In
the ratio of HDL-cholesterol concentrations to total cholesterol concentrations, Gentiana scabra Bunge extract adminis-
tration groups were higher percentage than the other groups. Concentrations of free cholesterol and cholesteryl ester
in serum were rather lower in the groups 3,5 than the other groups, and then those of the group 3 were significantly
lower than in the group 4. Concentrations of triglyceride and phospholipid in serum were decreased in the group
3 than in the other groups. The activities of aspartate aminotransferase and alanine aminotransferase in serum were
increased in the all experimental groups than in the control group. From the above research, the Gentiana scabra Bu-
nge var.buergeri Max. extracts were effective on the improvement of the lipid compositions in serum of streptozotocin
induced hyperglycemic and hypercholesterolemic rats.
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BA3E 4 F4F F AAE®7A 28 (coronary
heart disease, CHD) ¥} t}-80] 3™ (Diabetes mellitus) &
AXNZ Aol F/E L e ARt BuHe AR
Langerhan’s A} F-cell9] insulin ¥#j°]’43} insulinol| ©f 3t
TxzA Al 8 xefde 1¥FFoE Gt &
259 insulin® glucagon®] Hu]FE]7F ks o] A
grgls, did gl AF AL 275 ofdel 4=
2 o] tiabg Ago] SAE RAFER A4 A
Euto] FAYA AR AE F B 3
g 4 e Aolad WS uAHoR Pag A
Holth =7
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Table 1. Experimental groups and compositions of basal
and high fat diet

(%)
Ingredient Basal diet  High fat diet
Casein 20.0 20.0
DL-methionine 0.3 0.3
Corn starch 60.0 59.0
Cellulose powder 5.0 5.0
Mineral mixture* 3.5 3.5
Vitamin mixture* 1.0 1.0
Choline bitartrate 0.2 0.2
Lard 10.0 10.0
Cholesterol 0.75
Sodium cholate - 0.25

Group 1 : Basal diet+buffer soln**(LP.)***)
2 ! Basal diet+ Streptozotocin****(LP.) +water
3 : Basal diet+Streptozotocin(LP.) + Gentiana
scabra Bunge extract
4 Basal diet+Streptozotocin(LP.) +High fat
diet + water
5 : Basal diet : Streptozotocin(LP.) + High fat
diet+ Gentiana scabra Bunge extract
* AIN-76™
** 0.01M citrate buffer (pH 4.5)
*** Intraperitoneal injection
***¥¥ Streptozotocin 55mg/kg of body weight
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Table 2. Effect of Gentiana scabra Bunge var.buerger:
Max. on glucose in serum of streptozocin in-
duced hyperglycemic rats fed the experimental

diets for 4 weeks

Group* Blood glucose(mg/dl)
1 164.0+ 8.1°%*
2 308.6+17.3°
3 305.9718.5°
4 313.7+19.7°
5 312.6+19.4°

* See the legend of Table 1

** Mean *+ SE(n=6). Mean in the same column not
sharing common superscript letters are significantly
different (P< 0.05).

X SZ0AHE, LDL-S2|AHE 2 HDL-ZAHZE

84 F9 $Z42HE ¥ LDL-Z¢2HE, HDL-24
2HE w59 1 HE 9 FUASRASE Table 33 21h
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Table 3. Effect of Gentiana scabra Bunge var.buergeri Max. on total cholesterol, LDL and HDL- cholesterol, ratio of

HDL-cholesterol to total cholesterol and atherosclerotic index in serum of streptozotocin induced hyperglyce-

mic rats fed the experimental diets for 4 weeks

(mg/dl)
Group*  Total cholesterol(A) LDL-cholesterol HDL-cholesterol(B)  (B)/(A)X100% AL**
1 80.0+2.8%%** 42.4+29° 28.5+1.8° 317 2.2
2 101.5+3.9° 68.8+5.3° 24,7+1.2° 24.3 3.1
3 97.0+3,10%** 55.91+5.4° 26.1+2.4° 27.0 27
4 147.816.4°%** 91.3+6.3¢ 22.0+3.3* 149 5.7
5 144.245,9°%** 88.5+7.0° 23.3+£2.8* 16.2 5.2

* See the legend of Table 1
** Atherosclerotic index =

(Total chol. - HDL-chol.) / HDL-chol.

*** Mean + S.E.(n=6). Mean in the same column not sharing common superscript letters are significantly different

(P{ 0.05).

Table 4. Effect of Gentiana scabra Bunge var.buergeri Max. on free cholesterol, cholesteryl ester and cholesteryl ester

ratio in serum of streptozotocin induced hyperglycemic rats fed the experimental diets for 4 weeks

(mg/dl)
Group* Free cholesterol Cholesteryl ester Cholesteryl ester ratio( % )**
1 23.113.20%** 68.8+3.5" 76.5
2 25.2%25° 76.313.8° 75.2
3 24.1+3.7* 72.9%+5.0° 75.2
4 33.1£35° 114.7+3.9° 77.6
5 32.3+3.4° 111.914.3° 77.6

* See the legend of Table 1
** Cholesteryl ester / Total cholesterol X 100

*** Mean + SE.(n=6). Mean in the same column not sharing common superscript letters are significantly different

(P 0.05).
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Table 5. Effect of Gentiana scabra Bunge var.buergeri
Max. on triglyceride and phospholipid in se-
rum of streptozotocin induced hyperglycemic
rats fed the experimental diets for 4 weeks

Group* Triglyceride Phospholipid
1 74.812.8°%* 104.4+3.5°
2 86.7+2.5° 121.4+2.9°
3 84.912.9° 1155+3.7°
4 119.6+4.0° 142.2+4.8°
5 108.9+3.8° 138.8+3.9¢

* See the legend of Table 1

** Mean t S.E.(n=6). Mean in the same column not
sharing common superscript letters are significantly
different (P{ 0.05).

Table 6. Effect of Gentiana scabra Bunge var.buergeri
Max. on aspartate and alanine aminotransfe-
rase(AST, EC 2.6.1.1  ALT, EC 2.6.1.2) acti-
vities in serum of streptozotocin induced hy-

perglycemic rat s fed the experimental diets for

4 weeks
AST ALT
Group* -

Karmen unit/ml of serum
1 144.01£10.2°%* 46.8+3.2*
2 158.0+ 7.9° 54.4+4.1°
3 156.6t 9.1° 53.5+3.0°
4 160.5t12.1° 55.3+4.1°
5 161.2+14.3° 54,9+2.9°

* See the legend of Table 1
** Mean + S.E.(n=6). Mean in the same column not

sharing common superscript letters are significantly
different (P 0.05).

oA F7ksle A¢E verld. 1 8y A8} 5
© AST, ALTE4 F7he 2AW oy && Eoz Q)
8 AT & TAEAE o7t B FFoge
Zo| 370} eI}, Takahashi $'¥¢ 25t ASTE
e g A A9 ol oM MY we W,
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