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Research progress on biopharmaceutical mechanism of Glycyrrhiza uralensis
“moderating property of herbs”
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Abstract: Glycyrrhiza uralensis, known as “Guo lao” in Chinese materia medica, is widely used in Chinese herbal compounds, which has the
effect of reducing drug toxicity and improving drug efficacy. Active ingredients of G uralensis are often used in combination with various
chemical drugs or natural product phytochemicals in modern clinical practice. The mechanism of interactions between G uralensis and other
drugs may be related to the change of the biopharmaceutical process of drug, such as solubility and ADME. The results of various studies show
that glycyrrhizic acid plays a major role in solubilizing drugs in vitro, while changes in the membrane transport capacity of drugs are mostly
related to glycyrrhizic acid and glycyrrhetic acid. Moreover, flavonoids play major role in changing the liver metabolism of drugs.
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Fig. 1 Metabolism of glycyrrhizic acid and glycyrrhetinic acid in vivo
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Fig. 2 Metabolism of liquiritin and liquiritigenin in vivo
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Table 1 New dosage forms of glycyrrhizic acid micelle and their properties
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Yoshida SEBUE K I, HBLER 0T w2 0] SO 4 g
ri MRP2 il LLC-PK1 1 BCRP 413 ¥][*H] E217BG

AbHE; T Chen SRR 5T IR B, H SRR AT 401
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Table 2 Effects of glycyrrhetic acid on efflux transporters
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Table 3 Effects of glycyrrhzic acid and glycyrrhzic flavonoids on efflux transporters
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IR ey By Bk BB A JS S5 A T R R AR AR AL,
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4.1 Xt CYP450s HI{EF

CYP450s & Ak — AR 1) oC ket lly, HEZAH
CYPL1. 2. 31X 3 Fjk, L3P0I R AEAR S
PHE 7 EEN MO, WA 40 HERHEERS
A REIE L S EH] CYPA50s LA I HiAth 254 5K,
H 24 1Ay AR N AR
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Table 4 Representative CYP450s involved in drug metabolism and their metabolic effects

Kk [ AR PEAIIHE
CYP1 CYP1A2 P B AR, WnARAREEYT i £ R A it 2 B B
CYP2 CYP2A6 BRUFETRER T-REETER
CYP2C8 i 5L g 2 2, %
CYP2C9 P R ORI T IR
CYP2C19  FftEIFZHA
CYP2D6 AR — e i AR 2, kAT BV IF AT & L
CYP2E1 RV 2 HER MERREE 25 8057 R G, WAV REA =E ik B k. X ZB AR
WEAZRER i, 3 B
CYP3 CYP3A4 IO A £ 1 S2 R 1) 324

411 HEBRAHREIRERN CYP450s M1ERH  H
RN CYPL M1 CYP2 MESKHE B FHAN AR 2. 1561,
EXt CYP3 WxjkA BEMbfEM . H¥EmRAIE
50~500 pmol/L & AH R MEE AL 220 X 5244 DL 1
HepG2 #fiffirh CYP3A4 I A RIELT, R HHR
Xt CYP3A4 HA—EMiEFIEM;: miEH ig KR
100 mg/kg HH R M AE & 15N CYP3A4 HIRPIAR
WiAe /7, X BT AR H SRR A E A A P R A Y

YEFHE8L, SRTTUNHTIR, R 2 HH HERR R 45 17 N 4
WA AR H B IR BR IS4, VR 2 i
¥ BHOGF A 7 HEIRR

AFF 50 N DR A AN P ARORE 6 H 8 o e A A S v
TR TARANEREE , RIH S XY CYPLA2 4
SRR PTT I 238 I A — e M HIE A, 12 1Cso
8 = TR SR ) o-Z5 B EA Y 1.35 pmol/L, fF
Ffkagee-e0l, HHXT CYP2A6I0L, CYP2D650-621]
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CYP2C8IEoS21 iy {1 i {F= FH 35 AN 72 1R & 2%, (R ]
CYP2C19 ¥ 1 F B ar 99 H B K BR A 6 417 il
CYP2EL 75 PR, (H A N AR/ BT (1) R IA188-641,
PR T BRARE AN B Sy BRI ). It
Ab, B3 CYP3 XK G, WFFRM 25 pmol/L H
R AT B E 18 i CYP3AA 1135 1 R6]; Chen 250051
RIVH EREZ AT _Ei CYP3A4 [f) mRNA F£ik, X
TR H BRI A —8. RN A T2 5%
HAE R B B8O 0% B 5258 R BT B IROER R
CYP3A4 - T IR R Mk F2 40 A 1 i 1 [59-60.62.661,
[ ANtk A SIZBG L EIE 73X — U, IR or JE 4
RO SRR R, TR — PR,
g LpTd, HHERFE LFEMES CYP3A4,

T H 5 E ) ) CYP2C19 FI CYP2EL, Xt
CYP3A4 [P FAFE—E il . HBRAH FLIRIR
X} CYP450s [F1EF W3 5.

412 HEWEIN CYP450s HIMEH]  1ENH & F
FOH LI B RS B 73, H B 3R S H B R o
1f HepG2 4l fi % £ CYP450 ff] mRNA FiAH
PWYER, 2t CYPLA2 mRNA ik ()% S1EH
B EO, A UM H BRI N TFET, R
R H B AL R R H EAR S EAIXT CYPLA2 i

ERRSS, TiAHEGZ MR H B s, 5
ETEH A EARE A X5 5% 5 2%
Iy, %Y 7 CYPLA2 R & R4MHI7, 1Cso 1Y
9 1.15 pmol/LI®, UR+-73 B3 . thAbh, 24Xt
CYP2D6. 2C8. 2C9. 2C19 1 3A4 ¥Jf5 .24
fEFH5881, JEAT (K CYP2C19. 2D6 F1 3A4 I
mMRNA £k, {Hx} CYP2EL 1E F# 551671,

gk LR, CYPL1A2 g FIgik E 27 H AL
W R oy AR, B H B RE A B
CYP3A4 Flfk 2E1 LLAMY) CYP2 Fjit BAG 5 ZU 4]
EH. TSR RERMIIKFER=EH 24850
N CYP2C WS JRMG ) A0, H BARA nl A it
I 3 1 8 2 () AR Aol FL VR B, 2K A
PN 45 BE I (] AR IS T 2% H B R ) CYP450s [11E
W 5.
42 %t UGTs BI1EH

UGTs J&—REZ W A EE, wTfl
— U AR RAERBRE A — AR K
4= GIUA A B, AR K B m AR, BT
Hettt o BT, KRN H IR T 5 3
I UGTs mRNA [1JZRIAI0, T 7544 &M ROk 57 & 52
b, HEIRER I E R A UGTS 17 14 2 2 R4 i

=5 HEFRMRSIT CYP450s HI4ER
Table 5 Effects of active ingredients of G. uralensis on CYP450s

o %ax WP/ (umol- L) 1EH SCHR
R CYP3A4 100 HepG2 0B rhid iz 24k, BIAHICER AKX 57
HE KR CYP2C19 16.21 (ICso) PRGN IMORLIRE 7 i) B3 oy e Ak 59

CYP2E1 100 mg kg* FEARFLAE /DRI RIE, Il X 2ok 2 5L 0 I 5 1 63

CYP3A4 25 AN AT I, SR e R 36

50 1 HepG2 48 fu i AH2C mRNA ik 65

13.79 (ICs0) ARG ORI 75 400 1| KA e 324 62

HHER CYP1A2 25 1 HepG2 4t ffa #1452 mRNA £ ik 65
RHER CYP1A2 25 1 HepG2 4t ffa #1452 mRNA £ ik 65
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