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Effects of Yanggyuksanhwa-tang on Diabetic Rats Induced by
Streptozotocin

Eui Jong Kim, Youn Sub Kim*

Department of Anatomy-Pointlogy, College of Oriental Medicine, Kyungwon University

This study evaluated effects of Yanggyuksanhwa-tang(YST) on diabetic rats. Diabetic condition in rats was
induced by streptozotocin injection. Then control effect of YST was observed with changes of serum glucose, insulin,
and triglyceride levels and hepatic glucokinse activity. YST treatment was resulted significant decrease of high serum
glucose level of diabetic rats induced by strepiozotocin at 5th day of YST treatment. YST treatment was resulted
increase of low serum insulin leve!l of diabetic rats induced by streptozotocin, but it was not significant statistically. YST
treatiment was resulted significant decrease of high serum triglyceride level of diabetic rats induced by streptozotocin
at 3rd and 5th day of YST treatment. YST treatment was resulted significant increase of low hepatic glucokinase
activity of diabetic rats induced by streptozotocin at 5th day of YST treatment. These results suggest that YST has
effects on serum glucose control against cerebral ischemic damage under diabetic condition.
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Table 1. Herbal Components of Yanggyuksanhwatang

ooty Aory i
EE REHMANNIAE RADIX PREPARAT 80 ¢
BEHE LONICERAE CAULIS 80 g
E8 FORSYTHIAE FRUCTUS 80 g

WtEF GARDENIAE FRUCTUS 409
S MENTHAE HERBA 409
W ANEMARRHENAE RHIZOMA 409

oY= GYPSUM FIBROSUM 409

B R LEDEBOURIELLAE RADIX 40 9 -

F SCHIZONEPETAE HERBA 40 g

total 480 ¢

3 g@ &91 72

571 -‘?*1‘5}01 1X}ﬂ°§ "é"/‘%‘;} k=X TEELAL, 2RH 0 E
HadHe HAE &40 S §5E BEOICE E8As6t
G5 AT F5HA streptozotocing FATFAR The 25
S FE0ol 250 mg/dl O & A& GRSl AEESETUE A
B3 AT (control) T tHETT} 22 AENollA] HREAES
BTEAT EHREXET (sample) Q&2 VIFQITE GUREXE
o 1, 3 ¥ 59 Fof 22 AEEEES SGAIA BENEEE
JEGIRCH, 2 7 & UESES olRYCE § 2ulglE
AHSBIATE
4 YLo Sut

FEMENS] BlF 0] streptozotocing 10 mM citrate bufferoi]
%0 60 mg/Kgo| HEE BLFABLL, 257 B2 EH5)
250 mg/dl Ol&Ql UFEETES AR
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5. @3 glucose, insulin ¥ triglyceride E12+9)

OFER0] 7)A] 31,3 2 5U0] ether THH3H ABIoIA 4
FozEE FAS AAT Thg Aol 3027} A2 =

|

1

ol

Hn

22712 @3S 222,000 rpm, 108) 13T €& glucose
2 HIAY, insulin® IRMA H|ZH8E4, trlglycerlde kel
Holl wlgl AEIIEE AMESH SH31%ct
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6. 7t glucokinase %"45:.0 58
FEES MAl & 1, 3 W 5Y0] etherE HIFITH HEollA]
HMBOEREH g KH—r]@l AZ XA E AF)ole] 425 &
S8N(0 mM Na-HEPES, pH 78, 1 mM EDTA, 1 mM
dithiothreitol, 110 mM KCL)oll Yo £Z32H7IE F23 &
AS THET, ZUYUEDIAT, 12,000 g 608)3l0 HENHE B
gleldct o] AEME AMBSI  glucokinase BHETE
glucose-6-phosphate”} glucose-6phosphate dehydrogenaseoi]
95l 4= NADHE fluorometerZ E80ke WS At

&3l9ct?
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1. 83 glucose Q] ¥}

28] 83 glucose T2 A2 1155:9.3 mg/dl 0]
Q3L streptozotocin HZFA} 27 T &, AE A 1&dxo] &
TS 38854405 mg/dl, 3URE= 392.1+41.1 mg/dl, 5LR0 =
390.5+38.8 mg/dIZ ML =2 TLY AEIE LIERAACE olo]
BISIA streptozotocin EZFAL 2F & FREKES Fogh 1
Aol 362.2+37.2 mg/dl, 3€A = 329.8+42.1 mg/dl, SLAl=
244.7+417 mg/dIE UERO] iR Bigkd 2o 59
ol P<0.059] 7914 A= EH glucose B ZAE UERIRA
T} (Fig. 1).
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Fig. 1. Effect of YST on serum glucose level of the rats treated with
streptozotocin. On 5th day of YST treatment, serum glucose level was decreased
significantly as compared to the control*, P<0.05). Normal: Group without streptozotocin i.p.
injection. Control: Group treated with streptozotocin (60 mg/kg) i.p. injection. Sample: Group
treated with water-extract (567 mg/100 g body weight) of Yanggyuksanhwa-tang after
streptozotocin (60 mg/ka) ip. injection.

2. @& insulin 8HEFQ] W3}

SEA] €4 insulin FEE FaT2 165127 plU/ml 0]}
11, streptozotocin BZFA} 2F /‘E%J 7HAT 150l thEF
2 58412 ulU/ml, 3YMole 57209 plU/ml, S5YRE
6.2+0.8 NIU/mIE M2 2L insulin ‘6:.09 LIERASACT. olof] 1]
Glod streptozotocin HAFA 2F £ FHEHAES Foigh 12
ol 6.1+0.8 ulU/ml, 3ol = 7.3+1.3 mg/dl, 5L FolE 7.9+09
WU/ mlE Vel tiEZ visle 718k ZeE Liehiy)
= 5ot BASE fo4e et (Fig 2).
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Fig. 2. Effect of YST on serum insulin level of the rats treated with
streptozotocin. YST treatment demonstrated increase of insulin level as compared to
the control, but it was not significant statistically.

3. @3 triglyceride 29 W3}

SEA 84 triglyceride B2 FaE2 65.143.5 mg/dl
ORI, streptozotocin BZAFAL 2F & &, AENA] 1950 o]
RS 88.3+4.8 mg/dl, 3UMNE= 86.2455 mg/dl, 5LMNE=
82.2+42 mg/dIZ WP £ triglyceride BFS LIERARITE 0]
ol IG5l streptozotocin BHFA} 2F £ FREABS Fo9
1m0l 83.2:4.4 mg/dl, 3UMolE 68.7£5.2 mg/dl, 58 M ol=
70.1+4.6 mg/dIE LERNO] THET O] BISKH oFERA 3RS}
5Umol] P<0.059) FAH U= EF wiglyceride B ZAAE

VERIRICH (Fig. 3).
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Fig. 3. Effect of YST on serum triglyceride leve! of the rats treated
with streptozotocin. On 3rd and 5th days of YST treatment, serum triglyceride levels
were decreased significantly as compared to the control*, PLQ.05).

4. 7t glycokinase E4 T2 M3l

SEA] 7t glycokinase B4 5= F4TS 113112 mU/ng
protein/hr 019131, streptozotocin BEZAFAL 25 & &, AE7)A)
19510 AT 5.7¢1.5 mU/ug protein/hr, 387 = 6.3+1.3
mU/ug protein/hr, 585 oll= 6.121.2 mU/ug protein/hrZE 1Y
2 F2 IHTE VBT ool Bi5kA streptozotocin &7t
FAL 2F B FEREXES 2ot 190 60415 mU/ug
protein/hr, 3UMAlE 7.3+1.2 mU/ug protein/hr, 5YMoll=
95214 mU/yg protein/hrE LIERNO] R F0) Hlgl S=E=
o 5870l P<0.059] 7Y U 7} glycokinase BH T SVt
£ VEMIAE (Fig. 4).
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Fig. 4. Effect of YST on hepatic glucokinase activity of the rats
treated with streptozotocin. On 5th day of YST treaiment, hepatic glucokinase
activity was increased significantly as compared to the control(*, P<Q.05).
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