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ABSTRACT

Objectives : Indongdeungyikolpi-tang(lJT) is used as a traditional treatment of diabetes in oriental
clinincs. This study aimed to evaluate the anti-diabetic effect of [ndongdeungjikolpi-tang1JT) in
streptozotocin(STZ)-induced diabetic rats.

Methods : Diabetes was induced by intraperitoneal injection of streptozotocin(STZ; 60 mg/kg BW) to
Sprague-Dawley male rats. Experimental animals(six per group), were treated by oral administration of
T (100 and 500 mg/kg BW) and glibenclimide(3 mg/kg), a known antidiabetic drug for comparison,
during 4 weeks. We measured the levels of glucose, insuline, triglyceride, creatinine and urea in sera of
each group. An oral glucose tolerance test(OGTT) was also performed in all groups.

Results : JT (100 and 500 mg/kg) significantly reduced blood glucose levels and increased plasma
insulin levels in STZ-induced diabetic rats. IJT also significantly reduced the plasma levels of
tryglyceride, creatinine and urea in STZ-induced diabetic rats. The OGTT results showed a significant
improvement in glucose tolerance in IJT-administrated rats.

Conclusions : These data indicate that IJT may improve glocose homeostasis in STZ-induced diabetes,
which could be associated with stimulation of insulin secretion.
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Table 1. Medicinal herbs of Indongdeung jikolpi-tang

Pk 44
AR Lonicerae Caulis

1P N) Corni Fructus

Mo i Lycii Radicis Cortex
et Coptidis Rhizoma

- Phellodendri Cortex
X% Scrophulariae Radix
W Sophorae Radix

A Rehmanniae Radix Crudus
R Anemarrhenae Rhizoma
bE 1 Gardeniae Fructus

ol r Lycii Fructus

BET Rubi Fructus

Fifr Schizonepetae Spica
i Saposhnikoviae Radix
BRI Lonicerae Flos

Total 15 types
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Ao ALEEo]Z AJ2ke streptozotocin (Sigma
Chemicals Co., St. Louis, MO), N-trityl-1, 3-propanediamine
acetate(Sigma), Sulfanilamide (Sigma), Acrylamide
solution (BioRad Labolatories Inc, Hercules, CA),
GLU-Lq Reagents(Asan Pharmaceutical Co, Seoul,
Korea), rat insulin ELISA kit(Central Lab. Animal
Inc, Japan), Creatinine Assay Kit (Cayman
Chemical Co, MA), Quanti ChromTM Urea Assay
Kit(Bioassay systems, CA, USA) % o]t}

2. A9

1) AlIZ2 Z=H|

A K2 5 (Indongdeungjikolpi-tang;  1JT)-2
Table 1614 7]A3 vle} 2o ok Aoz o
Az 208 B0 9o AAFULE 7HE F=
T T FQ AFHG AN S IHAFLIIZ k-
[¢)

sE30 424 FEES Qe 0g, Az
Ak AE RABLEe FAFE 1537019
om, $58& 9TI%Hr.

2) asisEHt

STZZ 0.0IM citrate buffer(pH 45)9] =i 60
ng/ke(per BW) &% & A= 100 ¢ & 01 mS &
3] BAES ek Gt fEE RS FR1s] 4
3 STZE FAISIAL 2413 3 12413 AAAZ o3,
n2RE IS Qs G F=7F 300 mg/dL
ol Hv SET AEsle] Ao ARSIt

ARTE 7k OF 119 894X Hags B
o] A g Z 7 (saline-control; saline—C),
STZ-t) Z:(streptozotocin control, STZ-C), IJT &
o HIJT-100; T 100 mgkg IJT-500; IJT 500 mg'ke)
2 FH thFFE (reference drug)?l glibenclamide

AR Ragse] Streptozotocin &2 FPEE AFolX o] g At het AT 105

EoH(G-3; glibenclamide 3 mg/ke)o2 Atk
o] 7|7t 28¥2 3o, saline-CE# STZ-C
T2 A5 100gF 0.1 mee] A E4E 3FF 3 A
AT FAosda, EFFHIJT-100, IJT-500, G3)
2 AR 29 TEE FF T W AT T3
thHFig. 1).
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Oral administration of
1JT 100 mg/kg, 1JT 500 mg/kg, G 3 mglkg
STZ (60 mg/kg BW) Sacrifice

Fig. 1. Experimental design for STZ-induced diabetic rats
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1. AZ A3}

4% B9 AEl49<=(Saline), 1JT(100 mg/kg, 500
mg/kg) 2 Glibenclamide(3 mg/kg)S T3 3 05,
27 2 4FA9 AT WHstEs BESATHFEig. 2).
I A3 07419 AFS G2 (Normal-C) o]
268.33+27.53g°|%1aL, STZ hZFH(STZ-C)o] 267.50
+13.22g, IJT-1003} IJT-500 FJ+o] Z+z}+ 265.55
+10.60g, 264.88+8.94g°] o.M, glibenclamide ¥
T(G-3)0] 26666+2753gL 2 Ao g To|
ARSHAl 7] AF3e JEET BHE 23R = 3
AthzF3 glibenclamide FololA Z+2+ 320.01
+22.66g, 290.62t25.98g 0. 2 AFo] AAH o7 Z7}
¥ ukd STZ 273 [JT F9(1JT-100, IJT-
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Fig. 2. Change of body weight in streptozotocin- induced
diabetic rats administrated IJT or gliben climide for 4 weeks

Body weights were measured at the same day on which fasting blood
glucose was measure. Changes of body weight were represented as
average weights on indicated days. Normal-C; normal rats, STZ-C;
streptozotocin-  induced  diabetic rats, IJT-100; IJT 100 mg’kg-
administrated rats, IJT-500; IJT 500 mg’kg-administrated rats, and G-3;
glibenclimide 3 mg/kg-administrated rats. Values are represented as
mean=SD. * p < 0.05 as compared to STZ-C.

a7 Az} glibenclamide Fodell MRt 330.00g
+19.63g, 281.66+23.62gL.E A|Fo] Zrid b
STZ Wz73 [JT F97IJT-100, IJT-500)2 7}
7} 223.33+15.27g, 210.06+2.38g, 219.94+894g0 2 *
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2. Glucose & W3}

477y Ae)2 94 (Saline), IJT100 mg/ke, 500 mg/
kg) 2 glibenclamide(3 mg/kg)s FoIs & I
LS ZALSIATHEE. 3).

AN ZFNormal-0)2]  s—glucose &= 1168+
7855 mydlE WA SAHHNSeH, STZ =+
(STZ-CO)9] s-glucose FE+ 506.7+1343 mg/dl=
A3 Z7HEAT W, TS 100 mg/ke? 500 mg/
ke B2 77t B3PS w, IJT-100914=
418.10+20.11 mg/dl, IJT-500°014< 416.4+2991 mg/dl
2 3Ae STZ uzxTo] HE foyoez
(p<0.001) s—glucose =7} ZAadle ASE Yel
t}. 3 glibenclamide F9T(G-3)9X= 347.01+
34.86 mg/dlE STZ =zl vlal s—glucose &7}
frojFog sttt wekA [T Foe sxol
JEAH o R s-glucosed FEZ AR E &SHA
W 2 XBAE ARSIl & glibenclamideE &
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AE AT
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Figg 3. FEffect of fasting serum(s) glucose level in
streptozotocin-induced  diabetic rats  administrated IJT for 4
weeks

On day 28, Fasting serum glucose levels were measured by colorimetric
and enzymatic assay. Normal-C; normal rats, STZ-C; streptozotocin-
induced diabetic rats, IJT-100; IJT 100 mg/kg-administrated rats,
1JT-500; IJT 500 mg/kg-administrated rats, and G-3; glibenclimide 3 mg/
kg-administrated rats. Values are represented as meanzSD. #+x p <
0.001 as compared to STZ-C.
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Fig. 4. Effect of fasting serum insulin level in streptozotocin—
induced diabetic rats administrated ITJ for 4 weeks

On day 28 Fasting serum insulin levels were measured by enzyme
immunoassay. Normal-C; normal rats, STZ-C; streptozotocin- induced
diabetic rats, IJT-100; IJT 100 mg/kg-administrated rats, 1JT-500; IJT
500 mgkg-administrated rats, and G-3; glibenclimide 3 mg/kg-
administrated rats. Values are represented as mean+SD. * p < 0.05 as
compared to STZ-C.

3. Insulin =% W3}

4527 A2 F94=(Saline), IJT(100 mg’kg, 500 mg/
ke) 2 glibenclamide(3 mg/ke)S Fo3 & A
insulin®] ¥=5 439 HFig. 4).

A2 Normal-C)2] 84 insulin =% 0.648+
0.10 ng/m{Z =39 ¥ STZ 279 insulin &
== STZd 93t #AF £4°F insulin 817} 7
AHO2M 0447+0.026 ng/mE B A=A &
A JTE 100 mg/kg? 500 mgkg T2 T39S
o, [JT-100914+ 0525+0.034 ng/ml, IJT-500°14
= 0576x0.056 ng/mlE STZ thZol| wls] 94
2. Z2(p<0.05) s-insulin F=7} S7Fekck kA F
At Z7+91 glibenclamide Fo17(G-3)9A= 0503+
0.049 ng/mZ STZ thZx7ol Hl8) insulin &7} =
VAT frejHolA e Fttt wEkA [T T
£ STZOl 93] 49 insuling EHIE /A2
T v YEeH, dA XA AMEsta Qe
glibenclamide Bt} ©] &3}z o2 &3 insulin® &
HIE A 5 e o2 YEhsth

4. Tryglyceride % W3}
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Fg. 5 HEffect of fasting serum tryglyceride level in streptozotocin—
induced diabetic rats administrated IJT for 4 weeks

On day 28 Fasting serum tryglyceride levels were measured by
colorimetric and enzymatic assay. Normal-C; normal rats, STZ-C;
streptozotocin-  induced ~ diabetic rats, IJT-100; IJT 100 mg'kg
—administrated rats, IJT-500; IJT 500 mg/kg-administrated rats, and
G-3; glibenclimide 3 mg/kg-administrated rats. Values are represented as
mean=SD. #+ p < 0.01 and *#* p < 0001 as compared to STZ-C.

£ 2AB7] 98, 453 A4 E4=(Saline), 1JT(100
mg/kg, 500 mg/kg) 2 glibenclamide(3 mg/kg) S F
3 & A tryglyceride(s-TQ) TES =A43ATH
(Fig. 5).

AAzTe 93 U TGY ¥EE 1313+ 3656
ng/dlZ $A SA3EPen, STZ 7Y TG 5%
= 282744608 ng/dlZ =A SAHHAL =3 [JT=
100 mgkg?t 500 mghkg TEZ TS wWe [JT-
100914 219.2461.36 me/dl, IJT-500914E 192.0+
2118 my/diZ 83 TG =7} JT 500 mg/kg &
ool STZ izl vl #9322 (p<0.01) 2
A9 E3 AU ZTEQ glibenclamide F+
(G-3)9M= 152.8+2656mg/dIZ A= o] STZ =
ol HE) TG 327 §940 2 (p<0.001) 724AH
o} wgtA IJTe] Fol= glibenclamided] $oi¢}
AFHAl STZel sl S71sl= s TGS =5 5
AF F e Aoz Yehyt

5. Oral glucose tolerance test(OGTT)ol|
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AFEET WA AEHOGTT)S P A
o A& AARA FE A T3t AZHER
RS AF el dFEes 2HTo N 1dTF o
5 2AEkE Wolth & Al A FEAl X
T3S M (glucose loading) & 24170l ddo] Ao
2 "ojRA] &3l 200 mg/dl o]AY Ao FeHoE
AetA Hok A 2 AelMe 477 A ey

(Saline), IJT(100 mg/ke, 500 mg/kg) E glibenclamide
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Fig. 6. Effect of IJT on serum glucose level in normal and
streptozotocin-induced diabetic rats after glucose administration

Serum glucose level was measured at 0 min, 30 min, 60 min, 90 min
and 120 min after glucose loading by colorimetric and enzymatic assay.
Normal-C; normal rats, STZ-C; streptozotocin— induced diabetic rats,
IJT-100; IJT 100 mgkg-administrated rats, IJT-500; IJT 500 mg'kg
~administrated rats, and G-3; glibenclimide 3 mg/kg-administrated rats.
Values are represented as mean+SD. * p < 0.05 and =+ p < 0.0l as
compared to STZ-C.

(3 mg/kg)S TS FHoXM OGTTE F3stq ATt
H(0&, 30%, 60, 0%, 120 ¥)Z s-glucose?] &
T 243o 2 dduislel it avE A

Glucose loading ¥ 0%, 30%, 60%, 90%, 120%
ol Zt7t ¥4 glucose levels =43 A3 (Fig. 8),
AN ZTANME 106452 mg/dl, 156+11.8 mg/dl,
1484184 mg/dl, 137+182 mg/dl, 118+20.1 mg/dl2 =
AERA, STZ hZTtoll A= 44042774 mg/dl, 490+
14.37 mg/dl, 471+1843 mg/dl, 456+8.39 mg/dl, 449+ 12.16
ng/dlZ Z7g=lo] Arroizate] s S*glucose %—
Tt 8A8 =4 SAEHULH, 1208 Fol=
TS AT 2 [T 100mg/kg A2 427
£36.76 mg/dl, 479+46.28 mg/dl, 462+27.14 mg/dl,
453+20.85 mg/dl, 444+38.89 g/dli =A% STZ
izl HlE] foAQl AE Ho|x] g W,
IJT 500mg/ke Aol A= 410r15.99 mg/dl, 425+
26.18 mg/dl, 431+24.37 mg/dl, 410+42.87 mg/dl, 401+
4062 mg/dlZ STZ thzatoll W) %7] ddo] tha
Z2489an, 1208 & STZ izl vls) o4 ol
AP<0.01) ool "ojx RS RIS ¢,
glibenclamide &2 346+9.6 mg/dl, 431+1057 mg
/dl, 413+ 29.63 mg/dl, 388+27.67 mg/dl, 356+23.15 mg
/A2 STZ izl Hls) Z7] dgo] o] 743}
R, 1208 Fol= F4 AA(<0.01) Ego] E
A A FASAT. HehA T FAG00 ne/ke)
= STZe 98] Z7}=+ glucose tolerance® -9
Ao g FANAZE F AT AOE ek
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Fig. 7. Effect of fasting serum BUN level in streptozotocin—
induced diabetic rats administrated IJT for 4 weeks

On day 28, Fasting serum BUN levels were measured by colorimetric
and enzymatic assay. Normal-C; normal rats, STZ-C; streptozotocin-
induced diabetic rats, IJT-100; IJT 100 mg/kg-administrated rats,
1JT-500; IJT 500 mg/kg-administrated rats, and G-3; glibenclimide 3 mg/
kg-administrated rats. Values are represented as mean£SD. *+ p < (.01
as compared to STZ-C.

6. Blood Urea Nitrogen(BUN)ol| thgl &3}

BUN< ?‘g%‘ & EAete 242 o ZE‘OM of

ToHEolH Thl|A] A= o] 4174 )
Z5 =, J’é‘ 7150] VY wjdER] 23 }i’ S
of ZZ57] W&o 84 BUNQ Tt A 7%
2 AFoA
= BUNY =40 tigl FEE9] a3E ZAlSHY]
A3l 457 AP F94(Saline), I]T(lOOmg/kg, 500
mg’kg) 2 glibenclamide(3mg/ke)S s & ¥4
BUN 9] ¥&& ZA3tthFig. 7.

Az 84 BUNY =& 3048+ 509
ny/dl2 2A=EReH STZ EHSE 9] BUN %
70.74+6.641 mg/dZ Tk EA SFHUTE =3 T
£ 100mg/kg™ 500mg/kg %E FAsHs we
[JT-100014<= 5831+ 8622 mg/dl, IJT-500914=
58761151 mg/dlZ BUNY %7} [JT 5o F &
T BEOA STZ thzol Hlg] 9402 (p<0.01)
A AT E3 FAANZETQ glibenclamide FoI+
(G*S)Oﬂ/\il.:_ 50.84+15.82 mg/dlE ZA=o] STZ th*

o] Bl % BUNY &7} 97302 (p<0.01)
7"\5104‘:} Z [JTY Fo= STzl 93 FH=H=
s-BUN9] 5EE 93012 & e Aoz yehth
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Fig. 8. FHEffect of fasting serum creatinine level in streptozotocin-
induced diabetic rats administrated IJT for 4 weeks

On day 28 Fasting serum creatinine levels were measured by
colorimetric and enzymatic assay. Normal-C; normal rats, STZ-C;
streptozotocin-  induced ~ diabetic rats, IJT-100; IJT  100mg’kg
—administrated rats, IJT-500; IJT 500 /kg-administrated rats, and G-3;
glibenclimide 3 mg/kg-administrated rats. Values are represented as
mean=SD. ** p < 0.01 as compared to STZ-C.

FEEo] 4AFoz wEHA e A% 71l U
“H}Xl‘ﬂ 44201-1.2 ng/d)ollA HolugA Heg,
HZ creatinine?] F5E AR 7159 %7t HAdh
wEb B A= creatinined] EZ ol tigl &
9 9L AR 3N, 473 A2 94(Saline),
IJT(100mg/kg, 500mg’kg) % gliben clamide (3mg’kg)
< 53t & A creatinined] FEE ZYIATH
(Fig. 8.

Az 84 FdlolEd %+ 055+ 0.308
mg/dli SRR, STZ iz AFotEd &
= 25510577 mg/dlE tHa {% =45k w3k
IJT% 100 mg/kg?} 500mg/kg FEE FoA8tAS W=
[JT-100911= 17010244 mg/dl, IJT-500904=
1.283+0.849 mg/dl2 F# ol de] w57} [JT FoAT
oA STZ tiztol] HI3] fF93 02 (p<0.05~0.01)
gk, =3k A ZT2 glibenclamide &+
(G-3)oM= 0470216 ng/dlE &350 STZ hZET
o gl ZolEld =7} FroH 2 (p<0.05) i
At = [JTY FoE STZd o&) =HEe =g o}E]
o] FEF 9FoE 4 e AeE Ueth

s

K
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