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Enhancing Effects of Extracts of Phellodendri Cortex on Glucose Uptake
in Normal and Insulin-resistant 3T3-L.1 Adipocytes

So Hui Kim', Eun-Jung Shin’, and Chang-Kee Hyunl’z*
IDepartment of Biotechnology, Graduate School, Handong Global University, and
*School of Life and Food Sciences, Handong Global University, Pohang, Kyungbuk 791-708, Korea

Abstract ~ Anti-hyperglycemic effects of 17 medicinal plants that have been used for ameliorating diabetes in oriental med-
icine were evaluated using glucose transport assay in 3T3-L1 adipocytes. Higher activities were obtained by treating water
or alcohol extract of Phellodendri Cortex (PC), which showed enhancing effects both on basal and insulin-stimulated glu-
cose uptake. The latter effect of PC was completely inhibited by wortmannin, a specific inhibitor for phosphatidyl inositol
3-kinase (PI 3-kinase), but not affected by SB203580, a specific inhibitor for p38 mitogen-activatedprotein kinase (MAPK).
Genistein, an inhibitor for tyrosine kinases, abolished the PC effects completely. Treatment of vanadate, an inhibitor for
tyrosine phosphatases, together with PC showed no significant synergic enhancement in glucose uptake. The results of inhib-
itors associated with insulin signaling pathway indicated that extracts of PC enhance glucose uptake by PI 3-kinase acti-
vation which is an upstream event for GLUTA4 translocation. Antidiabetic effects of PC extract might be also due to enhanced
tyrosine phosphorylation and reduced tyrosine dephosphorylation. In addition, PC accelerated insulin-stimulated glucose
uptake in insulin-resistant cells, recovering the uptake level close to that of normal cells. These findings may offer a new
way to utilize extracts of PC as novel anti-hyperglycemic agents.
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alba), 2YH(LZE, Dioscorea Rhizoma), <-=-(EXr, Polygonati
odoratum Rhizoma), A =3 (MH K, Lycii Radicis Cortex),
R B (Intt, Anemarrhenae Rhizoma), YA S HE,
Rehmaniae Radix crudus), SASEHE, Rehmaniae Radix
Preparata), &&(Flt, Arractvlodis Rhizoma), B AHIEIE,
Alismatis Rhizoma), @422, Scrophulariae Radix), 371
@8, Astragali Radix), 20 (&40, Phellodendri Cortex), 3
(&, Polygonati sibilicum Rhizoma) &2 17 <F-8&-2]
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Table I. Enhancement (%) of glucose uptake levels in 3T3-L1 adipocytes treated with alcohol- or water-extract of 17

medicinal plants

Sample Alcohol Extract Water Extract
Acute insulin stimulation Basal Stimulated Basal Stimulated

Concentration(pg/ml} 10 50 100 | 10 50 100 10 50 100 10 50 100
22 (Puerariae Radix) 96 107 120 | 96 104 103 | 129 116 123 80 75 70
BF(Trichosamthis Radix) 116 122 395 | 95 69 79 87 96 100 93 91 102
o B-5(Liriopis Tuber) 114 107 106 | 84 76 91 100 83 92 121 122 130
W3- (Ledebouriellae Radix) 108 98 98 86 101 109 | 157 173 187 14 127 122
WE(Arractylodis Rhizoma alba) 129 116 123 | 80 75 70 96 107 120 96 104 103
4+eK(Dioscorea Rhizoma) 169 121 145 | 91 109 94 122 115 133 111 104 95
S5 (Polygonati officinalis Rhizoma) | 79 101 130 | 106 99 114 | 86 126 146 | 107 102 102
A 23 (Licii Radicis Cortex) 31 62 89 99 89 92 67 84 189 113 104 40
A| B (Anemarrhenae Rhizoma) 103 130 114 | 100 104 97 84 97 92 117 108 111
2 2] ZH(Rehmaniae Radix Crudus) 66 91 85 87 79 77 125 108 123 9 101 99
%A 8 Rehmaniae Radix Preparata) | 172 119 139 | 104 115 116 | 112 113 109 95 97 98
AZ(Atractylodis Rhizoma) 95 41 132 | 95 95 108 | 115 98 99 07 117 73
A Alismatis Rhizoma) 99 137 150 | 89 84 89 133 179 149 | 124 125 144
A (Scrophulariae Radix) 104 113 59 112 102 102 | 100 138 143 12 89 75
7V (4stragali Radix) 124 100 97 94 94 92 96 97 104 96 102 95
el (Phellodendri Cortex) 611 626 156 | 185 150 53 112 262 532 81 140 189
B4 (Polygonati Rhizoma) 105 107 94 145 138 121 | 133 145 115 38 87 103
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Fig. 1. Enhancement of basal and insulin-stimulated glucose
uptake in 3T3-L1 adipocytes treated with extracts of
Phellodendri Cortex (PC). PCA: alcohol extract of PC, PCW:
water extract of PC.
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Fig. 2. Time course for enhancing effect of PCW on glucose
uptake in 3T3-L1 adipocytes.
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Fig. 3. Effect of wortmannin, SB203580, and genistein on

enhancement of glucose uptake in 3T3-L1 adipocytes treated
with PCW.
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Fig. 4. Effect of vanadate on enhancement of glucose uptake in
3T3-L1 adipocytes treated with PCW.
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adipocytes treated with PCW.
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