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Table 1. The effect of traditional herbs on the proliferation of 3T3-L1 cells

Traditional herb Rate of proliferation (%)

1 pug/ml 10 ug/mi 100 pg/ml 250 pug/ml
Control 100.0+1.6 100.1+1.6 100.0+7.6 100.0+4.2
Acanthopanax sessiliflorun 99.9+0.2 100.1x1.0 98.6+4.3 77.045.1#*
Aloe ferox 100.4+0.1 100.4+0.0 104.3+0.1 104.9+0.7
Anemarrhena asphodeloides 99.5+0.1 99.6x0.1 102.6+0.1 105.0x1.3
Areca catechu 101.2+0.3 101.2+1.3 100.2+1.3 98.8+4.1
Atractylodes japonica 100.2+0.5 102.2+2.3 100.5+0.4 92.3+2.5%
Ephedra sinica 98.1£2.9 98.4+3.3 98.1+4.0 109.0£0.8**
Holotrichia diomorphalia 99.9+0.2 99.8+0.4 100.1+1.2 102.1£2.9
Imperata cylindrica 97.8+3.0 98.2+2.9 100.1+1.2 100.4+0.9
Magnolia obovata 100.4+0.2 101.3x0.1 T1.742.4%* 36.3+5.6%*
Morus alba 97.1+3.1 97.8+2.8 972434 97.7+5.9
Phragmites communis 99.1+0.3 99.8+0.4 100.1+1.2 100.1+4.6
Pinellia ternata 69.2+2 8** 65.3+2.6%% 30.2+0.7+* 29.9+3 8**
Polyporus umbellatus 100.2x0.3 100.0£0.1 101.7+0.1 101.4+4.6
Rheum palmatum 98.1£2.8 98.4+2.9 94.5+2.1* 75.7+8.0%*
Scrophularia buergeriana 100.3+0.3 100.7+0.3 100.2+0.3 100.2+2.2
Sophora flavescens 100.2+0.3 100.5+£0.3 101.2+0.3 98.9+2.3
Strychnos ignatii 103.2+4.3 100.2:0.6 102.2+3.3 93.9+1.6*
Trichosanthes kirilowii 100.3+0.1 100.5+0.1 103.8+0.1 99.6+1.0
Ulmus macrocarpa 98.2+2.9 98.4+3.3 99.1x19 99.0+1.3

“Each value represents mean = stsndard error of 5 determinations, respectively.

®Significantly different from control group at **: p<0.01
9Significantly different from control group at *: p<0.05
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Table 2. Effect of traditional herbs on the adipocyte differentiation of 3T3-L1. At the confluent stage of 3T3-L1, the medium was changed
by DMEM/FBS medium contained extracts and then culture plate was incubated for 48 hours. After 48 hours, the medium was changed
by DMEM/FBS contained extracts, and then culture plate was incubated for further 5 days

Traditional herb Rate of the adipocyte differentiation (%)

1 ug/m! 10 pug/ml! 100 pg/m!
Control 100.0+3.7 100.0£6.4 100.0£9.1
Acanthopanax sessiliflorun 100.3+1.2 99.9+4.7 101.1£7.7
Aloe ferox 101.8+1.9 108.6+6.3 101.3£9.7
Anemarrhena asphodeloides 97.248.8 109.4+4.6 99.9+7.7
Areca catechu 108.4+5.3 103.0+4.0 103.8+4.9
Atractylodes japonica 115.5+6.8* 105.7£6.1 85.5+6.8%
Ephedra sinica 121.9+0,2% 112.8+2.2%* 87.8+2.3%
Holotrichia diomorphalia 100.1+4.4 107.0+4.0 106.8+4.3
Imperata cylindrica 101.4£7.0 103.4+3.4 107.6+0.8
Magnolia obovata 118.5+£8.7* 107.1£2.2 99.2+6.7
Morus alba 105.5£6.6 102.0+5.6 106.3£6.5
Phragmites communis 96.6+4.2 101.4£2.1 101.2£9.0
Pinellia ternata 105934 102.8+6.7 109.2+8.5
Polyporus umbellatus 107.3+6.4 101.3£9.8 106.6+4.3
Rheum palmatum 118.4+8.0* 114.0+1.3* 121.4+6.4%
Scrophularia buergeriana 97.1£5.9 104.0+£2.2 118.8+3.0*
Sophora flavescens 105.4+5.0 105.7£7.3 116.2+1.2*
Strychnos ignatii 102.4+5.9 115443 3% 64.6+3.0%*
Trichosanthes kirilowii 163.5+9.6** 165.4+0.9%* 140.1+1.9%*
Ulmus macrocarpa 106.5+5.1 106.9+2.0 63.8+8.7%*

“Each value represents mean # stsndard error of 5 determinations, respectively.

Significantly different from control group at **: p<0.01
“Significantly different from control group at *: p<0.05
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Table 3. Effect of traditional herbs on the adipocyte differentiation of 3T3-L1. At the confluent stage of 3T3-L1, the medium was changed
by DMEM/FBS medium contained inducers (dexamethasone and 1-methyl-3-isobutylxanthine and insulin) and extracts and then culture
plate was incubated for 48 hours. After 48 hours, the medium was changed by DMEM/FBS contained inducers and extracts, and then

culture plate was incubated for further 5 days

Traditional herb Rate of the adipocyte differentiation(%)

1 pg/mi 10 pug/mi 100 pg/m!
Control 100.0£5.8 100.0+8.8 100.0£6.6
Acanthopanax sessiliflorun 98.7+6.7 106.9+4.7 42.6+54%*
Aloe ferox 97.0+54 112.3+9.6 54.0£10.1%*
Anemarrhena asphodeloides 105.5+1.8 119.1£11.6 92.3+12.2
Areca catechu 107.2+8.0 103.4+£5.4 105.6x£1.7
Atractylodes japonica 109.3£7.7 114.4+7.2 96.3+6.6
Ephedra sinica 98.5+2.4 99.1+3.2 86.8+5.7*
Holotrichia diomorphalia 105.5£0.9 110.6x6.7 105.3£8.2
Imperata cylindrica 105.1+£2.9 104.5+5.1 64.9+6.2°%*
Magnolia obovata 110.9+5.2 95.2+4.7 96.8+5.4
Morus alba 1002253 108.8+4.6 103.4£22
Phragmites communis 94.6+0.8 110.9+4.2 28.4+3.5%*
Pinellia ternata 102.9+2.3 111.6x5.7 101.3£3.4
Polyporus umbellatus 101.1+4.0 105.4+3.2 64.6+3.8%*
Rheum palmatum 92.7+5.4 109.3+4.8 102.3+0.5
Scrophularia buergeriana 118.2+8.9* 97.0£8.3 89.3+11.4
Sophora flavescens 115.7+4.8* 124.1+7.1* 101.7£6.7
Strychnos ignatii 105.0+£3.0 108.6+6.0 97.1+4.2
Trichosanthes kirilowii 140.5+8.5** 138.6+£3.9%* 105.2+3.1
Ulmus macrocarpa 105.2+3.1 106.0£1.3 98.1+4.6

“Each value represents mean = stsndard error of 5 determinations, respectively.

Significantly different from control group at **: p<0.01
9Significantly different from control group at *: p<0.05

FZ A5 E3REEREC] $iE ' AMEE DMEM/
FBSHIA| 2 wA|ete] F7ujFst A=), #AF02 134 10 ug/ml
oA p<0.012 E3E Z2R3I9AT 100 pg/micld s B3}l
FES "R Gokrh(Table 3). A 1 pgmiel AF=odA
1182+ 8.9%(p<0.05)9} AL 10 EE LpgmiolA zHzt
p<0.0SE E3E2 ERs0th. ok, =3, MrZ, =2 18
32 AFL 100 ug/miolA p<001Z 318 JAsI ). &3,
w18He 100 ug/mioA] 86.8+5.7%(p<0.05)E E31S AASgich

n #

5 - AEA AslE olAtAHEC] AjelA] led 2
2 Z8-Z 3l Ao] USE A= ol g At &
3] FY= 2 Yo}, Sekiya®t Zhengd= <& AN FEE]
3T3-L1 AAGAES] 318 FIAA 3= 28l #o
33 YL ¥ Y, Broadhurst 7 3H 2 24 E
oA 3T3-L1 AfoHES RUZ Ql&dy E29 EAlg 2

&kl ok

}..

Aed B2 dede] 38 Fxe oAt Afelr
JAedMH PFohs BARM ALHEE SIATIEA A
g AAleke APl A Bosial e S48 TR S

£, 3T3-L1 Ao FEe eyl 28 fuEde] &A8
ME E4284e F33] T7HA 3T3-L1 AfoREZE &
FAZITHI0 B Ao M o))k 3T3-L1 AlEL] EAE o8

sl AedA] -9 EA 7HeAES Bsit

ok F2EE0] 3T3-L1 AfeRlEe] F4& Al 3
e B W), 3k i3, ovh, FEs RECAE 9A
Hel, 78 250 ugmilA F71H8 EREnh 53], vt
3= 250, 100, 10 233 1 pg/midlA p<0.01E 78HA| AE
o] AEL oA s Y, 2503 100ugmiolA 302+
0.7%%}+ 299 +38%= 735 AELS A Ao} AES
Aol WY e Ao BoFth 3T3-L1 Afolze] &
£ AABIE e I FEFEELS 3T3-L1 AfeHE
& A ER E3lske FgolA Table 29 AE BH 3T3-
L1 8ol X7} 245k confluent A7 Hol T dAA
A7 7] oS AXEA T B3lRgole dFS
u|x|x] g Qdokar AyzkEot.

3T3-L1 AfoEE A ER B3esde] glo] &
B9 FArlsle] BEAZ AS, oM, 23], HES, =
2 AFe 7t FeoA AEe Bl ol dFE FA
olok=d], B3laE2do] 7 Z9<le 100 ug/millA 3T3-
L1 ¥ 23=E dAsid. g Fuke BslfEEdol
glo] 3BV A7 x| uEt Az E3E FIANHL,
B EALe Ayl FE89 71 FEA AlEe] Esl
ol FFTE FA WU AE, v} BT HIEREE
o] Q= A% IEES] 100 pg/micolA 3T3-L1 AlZ 23E
AABEL YA AFESL 10 T2 1 ugmelXe Axe &3}
£ ZX3I92, B3 BES AUk BEF BEe AX



slebold ewd Bae) B 51

B3| o}Fal JFe FA) BA vl 79 100 pg/miol
A AZ BIE QABR= FVE e 2SS dg F YUt vt
3 Zol] FHuo] U= ephedrine catecholamined] ¥4 &
sk AYEAE dozivky YR Y|, Takaku 51
& ulg Fo| o] & norpseudoephedrine®] A4
2P norephedrine Aol AELEE F7512
LM AUEAE AAlske ZEo] U A
Komno 572 vl 85 FEE) dgHskeol U2
23R ©] AFENA 3T3-L1 A-FotEe] A
A GEEL Abole) Foago A Froldlre Al
#3ks oAlstaL . AlEEe Qled FEAVE STHEE 2
ol P GEd Aol TF JEHOE JFE FiL
At FZEH FF 1 AT AE= ool & Zlo|r}.

FEle BeHfeEdo] glo] FEe%t F7isid 3T3-L1 A
Fotxs AMAEE EsA7) 739 100, 10 233 1 pg/ml
M p<001Z 3P A28 £3te FXIAMNHEH, E3ie
Edo] A7k A%olE 103 1ug/miolA ZskA Alsze] 3
£ ERAAT 100 ug/mielMs M2 Ealof| FFgFE v
A @it} FF2oA Hikino £'9& trichosans A, B, C, D
I8]3 BEE Bl o] BEFE0] v¥Y &40l des B
BRI, A T R BYEEC] IS Y 2
3901, Yeung 59 insulin-like peptide®] &=A 7Fs4d
AARIE T, data aake BelGEEZ0] glo] FEET H
748k 79 100 ug/miol A M T RIS AN, BIHFE
B4 A7shE 10 pgml B2 1 pg/midllA M| 238 &
ZIA T}

B AT 23E FeiaE, gk, 351, daks 2d8e &
EEZo] ArisA] dug W T2 HriEe] duEiE Aol
3T3-L1 AAAIE] E3t8 FXAZeH, ol dedd 2

o] FfEo] d& 7Feol TS AL Sl

o
Ko
ki wo

tr

0}
>
H

(83

o

Moo

tlo Ed

s

HAlel 2

B =2 A a2l o Ao
< e =gy

InEs

[ ==

i

1. Kameda, K., Chikaki, M., Morimoto, C., Jiang, M. and Okuda,
H. (1996) Insulin like action of trans-10-hydroxy-2-decanoic
acid and its related substance. J. Traditional Med. 13, 456-457.

2. Krenisky, J. M., Luo, J. and Carney, J. R. (1999) Isolation and
antihyperglycemic activity of bakuchio}l from Otholobium pub-
secens(Fabaceae), a peruvian medicinal plant used for the treat-
ment of diabetes. Biol. Pharm. Bull. 22. 1137-1140.

3. Murakami, N., Inoue, G., Okamoto, M., Yoshimasa, Y., Kohno,
S., Hayashi, T., Kato, K., Kuzuya, H. and Nakao, K. (1997)
Antihyperglycemic mechanism of MI16209, an antidiabetic
agent, in 3T3-L1 adipocytes. Life Sci. 60, 1821-312.

4. Heo Jun (1610) In Japbyeongpyeon, Donguibogam: Haeseongsa
(A newly reprinted edition in 1994). Seoul, Korea.

5. Alley, M. C., Scudiro, D. A., Monks, A., Hursey, M. L., Czer-
winski, M. J., Fine, D. 1, Abbott, B. J., Mayo, J. G., Shoe-
maker, ;R. H: and Boyd, M. R. (1988) Feasibility of drug
screening with panels of human tumor cell lines using a
microculture tetrazolium assay. Cancer Res. 48, 589.

6. Skehan, P, Strong, R., Scudiero D. A., Monks, A., McMahon,
I., Vistica, A. D., Warren, J. T.,, Bokesch, H., Kenny, S. and
Boyd, M. R. (1990) New colorimetric cytotoxicity assay for
Anticancer-Drug Screening. J. Natl. Cancer Inst. 82, 1107.

7. Dennis, J. E. and Caplan, A. L. (1996) Differentiation potential
of conditionally immortalized mesenchymal progenitor cells
from adult marrow of H-2Kb-tsA38 transgenic Mouse. J. Cell
Physhyol. 167, 523-538.

8. Sekiya, K. and Zheng, Y. (1997) Effect of medical plant on
peradipocyte differentiation. J. Traditional Med. 14, 356-357.

9. Broadhurst, C. L., Polansky, M. M. and Anderson, R. A.
(2000) Insulin-like biological activity of culinary and medicinal
plant aqueous extracts in vitro. J. Agric. Food Chem. 48, 849-
852.

10. Mukherjee, R., Hoener, P. A., Jow, L., Bilakovics, J., Klausing,
K., Mais, D. E., Faulkner, A., Croston, G. E. and Paterniti, J.
R. (2000) A selective peroxisome proliferator activated recep-
tor-gamma (PPARgamma) modulator blocks adipocyte differen-
tiation but stimulates glucose uptake in 3T3-L1 adipocytes.
Mol. Endocrinol. 14, 1425-1433,

11. Takaku, T, Jiang, M., Okuda, H. and Maeda, N. (1997) Isola-
tion of Insulin like substance from Ephedra sinica STAPE. J
Traditional Med. 14, 358-359.

12. Konno, C. (1985) Isolation and hypoglycemic activity of ephe-
drans A, B, C, D and glycans of Ephedra distachya Herbs.
Planta Med. 51, 162-163.

13. Hikino, H., Yoshizawa, M., Oshima, Y. and Konno, C. (1989)
Isolation and hypoglycemic activity of trichosans A, B, C, D
and E: glycans of Trichosanthes kirilowii Roots. Planta Med.
55, 162-163.

14.Im, S. J. and Choe, S. K. (1997) The Effect of Trichosanthes
kirilowii Max. Subfractions on the Insulin Activity in Strepto-
zotocin Induced Diabetic Rats and Their Acute Toxicity. J. Kor:
Soc. Food Nutr. 30, 25-31.

15.Ng, T. B,, Li, W. W. and Yeung, H. W. (1987) Effects of gin-
senosides, lectins and Momordica charantia insulin-like peptide
on corticosterone production by isolated rat adrenal cells. J.
Ethnopharmacol. 21, 21-9.



52

R
ofy
<]
lﬂ&
2%

Screening of Insulin-like Substances fmin Traditional Herbs of Diabetes Prescription in Donguibogam
Young-Sung Ju and Byoung-Secb Ko'* (Oriental medical College, Woosuk University, Jeonju 565-701, Korea; 'Korea
Institute of Oriental Medicine, Seoul 135-100, Korea)

Abstract: In order to search for insulin-like substances from the constituted herbs of Sogal prescriptions, we selected
19 traditional herbs, based on a review of the Donguibogam. The effects of the hot-water extract from the selected
herbs on the proliferation and the differentiation of 3T3-L1 fibroblasts were tested. The various water-extracts from
Pinellia ternata, Magnolia obovata, Rheum palmatum, Acanthopanax sessiliflorun, Atractylodes japonica and
Strychnos ignatii inhibited the proliferation of 3T3-L1 fibroblasts, did not influence entirely in differentiation of 3T3-
L1 fibroblasts. Treatment of 3T3-L1 fibroblasts with the extract from Ephedra sinica, Trichosanthes kirilowii,
Scrophularia buergeriana and Sophora flavescens significantly increased the differentiation of the cells. In conclusion,
these may contain such compounds that play a role of insulin-like action.
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