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Abstract: Objective To study the chemical constituents of flavonoids from Glycyrrhizae Radix et Rhizoma. Methods The
compounds were isolated and purified by column chromatography over HP-20 macroporous resin, silica gel, Sephadex LH-20, and
preparative RP-HPLC. Their structures were eclucidated by physicochemical properties and spectral analyses. Results Ten
flavonoids were isolated and identified as 4',6,7-trihydroxy-2'-methoxyl-chalcone (1), 3'.4'.5,7-tetrahydroxy-8-(3-hydroxy-3-
methylbutyl)-isoflavone (2), isoliquiritigenin (3), isoliquiritin (4), echinatin (5), orobol (6), ononin (7), 2(S)-3',5',7-trihydroxy-
flavanone (8), 2(S)-naringenin-4'-O-B-D-glucopyranoside (9), and 4',7-dihydroxyflavone (10). Conclusion Compounds 1 and 2 are
new compounds named isolicochalcone B and licoisoflavone G, while compound 9 is isolated from the genus for the first time.
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2(S)-naringenin-4'-O-B-D-glucopyranoside
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B =R AT, ARG . Bk,
FTREP T PR BERE. DU I aRICAZ AR
LAY, LCE R B AR P A5 2 Rl 2 B
FAH2 B T B 3 SR A A X 22 S, R
[ it A R 2 i 2 B AR AE W] R 22 5
NI PR T R0y, ASERR A HP-20
KALWNE FEFR « ODS A €3k 5 IR (1% 73 85 732,
X 25 H L 70% £ - K BRI 2 KL iR FH 40%
LT KB R BEAT 1A T IS, AR 73 28
327 10 MEEY, 3AEEN 4.6,7-=FKk-2-
A 3 A H PR [4,6,7-trihydroxy-2'-methoxyl-
chalcone, 1]. 3',.4'5,7-VU¥e3E-8-(3-F22&-3-H &L T
F)- 5 Wl [3,4,5,7-tetrahydroxy-8-(3-hydroxy-3-
21 . B H O®E R
(isoliquiritigenin, 3). FHHH (isoliquiritin, 4).
FIHEAHE] (echinatin, 5). FHiE M (orobol,
6). ToHNAET C(ononin, 7). 2(5)-3',5,7-=§%-—
SEE [2(5)-3",5',7-trihydroxyflavanone, 8]. B4R
A [2(S)-naringenin-4'-O-B-D-glucopyranoside, 9],
4'7- "2 HL W (4',7-dihydroxyflavone, 10), A
a1 M2 e E, altmd NrHEER
fiil B AH 557040 G: a9 NE RN ZIsHEY)
AR
1 5
1.1 X8R

Avance 111 600 B! 2= $ 4 P ZHEIL R (48
Bruker); P2000 i@>tIEAL . FT/IR-480 plus £L4h
AL (KBr JE )+ JASCOV-550 Z4h-1] WYY
(HA Jasco 4 ]); Synapt G2 Q-TOF-MS &4 ##%
JRIEAX . Waters €2695 73BT B =y 0HAH ORI 4 -
Waters 2998 Waters 1515 il £ 214 e 0 €385 CR:
M2%. Waters 2489), ZE[H Waters A #); CigFE (4
#7284 HPLC ¥£: Cosmosil Packed Cyg, 250 mm X 4.6
mm, 5 um; ##5% HPLC #: Cosmosil Packed C)g,
250 mmX 10 mm, 5 um; UPLC #: C;g ¥, Waters
Acquity BEH, 150 mmX3.0 mm, 1.7 um),
1.2 #F#

Diaion HP-20 (Mitsubishi Chemical); #F &1 fit:
& (100~200. 200~300 H, &AL LAR]D:;
Ak Ji 8 J2 T AR & T AR 5 T BF 5T B D
Sephadex LH-20 ( Amersham Biosciences A 7] ); RPg
FEO SR (S-50 pm, YMC); HIEE (1% 2%, BCR);
DMSO-ds (CIL); FH AR it AL 5503 N

methylbutyl)-isoflavone

SNTAl, WE TN

ARSI it F H R 20 B 22 Bs b 2510 G R
AT, e R R, SRR R
RAIRG PRI FC T JE DGR %5 8 N SR B M)
55 IR H 5 Glycyrrhizae uralensis Fisch. B4R
MR
2 RBES5SE

T2 H B TR 258 28 kg, 8 {5 70% L EHR I
2h J5, NIERIRE 2 IR, BRHR 2h, AIFREGH
WIERA G E 3.5 kg. BIRFGBINREL
HP-20 KALWIaAE ik, F ZmE-7KBh R s (O :
100, 10 : 90. 40 : 60, 70 : 30. 100:0), 3% 5
AYEERAL A~E. HUC #6467 (450 g, 40% L EEHE
JBREBAE D Gtk e A € i, DS - R A B e (99
1. 95:5,92:8,90:10. 8 :15. 80:20. 70 :
30, 50 :50. 0:100), 15223 MEH Fr. 1~23.
HeFr.4 (7.2¢g, 955 PWBERA) HKIKZ ODS.
Sephadex LH-20 5 (5 i F12- 1] 2 ¥ AH 70 25, 15405
Y5 (41.7 mg, 45%HEE-7K, &=30.5min). 3 (401
mg, 45%FE-/K, x=32.5min) 6 (10.6 mg,
45%HE-/K, (x=14.8min). Fr.6 (5g, 92 :8 ¥t
ALY HIRZ ODS Fl Sephadex LH-20 £ (41,
DA B 2 ] £ AR €3 23 B, 19454 2 (5.1 mg,
45%H E-/K, tr=14.5 min). 8 (165 mg, 45%FH
fE-7K, tx=9.0min) F110 (4.4 mg, 45%FFE-/K,
k=23.0min). Fr.7 (13 g, 85: 15 WMkl &
Sephadex LH-20 #F: (335 1~ il & 00AH (515 7 594546
A1 (7.7 mg, 45%FE-7/K, tg=14.0 min). Fr. 10
(2.7g, 92 @ 8 WeMiHA) Lt ELt Frikm s
Y7 (815mg). Fr.13 (323 g, 90 : 10 BMi#A)
£ ODS fll Sephadex LH-20 A3, DLz 4 )
MO BEELEY 4 (1.69 g, 45%FHEE-K, =125
min) 19 (9.8 mg, 45%HEE-7K, =15.0 min).
3 HFHEE

e 1: BRE AR AR . HRE- IR T .
[a]h +3.4° (c 0.5, ZF#). HR-ESI-MS 45 Hi#E 1
B U8 m/z: 287.092 2 [M+H]™ (Ci6H,50s, HEAH
N 287.091 9), HEMILAFH CieHis0s, THEA
YA A 100 UV AN (am): 207 (4.2), 237 (4.2),
330 (1.4), $RWAEY 1 RAFEITT RS . IR Bk
BoREEMTr S A REE (3 354 em DL BE (1 651
em ) AIZEEL (1511, 1427 cem ). "H-NMR (600
MHz, DMSO-ds) BlIEER T 11 NMEfES, B2
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H124-=WAEHRFERTES [on 7.73 (1H, d,
J=8.5 Hz, H-6"), 7.52 (1H, dd, J = 8.3, 2.1 Hz, H-9),
7.46 (1H, d, J= 2.1 Hz, H-5), 6.84 (1H, d, J = 8.3 Hz,
H-8), 6.47 (1H, d, J = 2.1 Hz, H-3'), 6.44 (1H, dd, J =
8.5,2.1 Hz, H-5)], 1 HRAERRTES [0u 7.87
(1H, d, J = 15.6 Hz, H-2), 7.60 (1H, d, J = 15.6 Hz,
H-3)], PAJ 1 MNHEEEES [0n 3.84 (BH, s,
2'-OCH3)]: "“C-NMR (150 MHz, DMSO-ds) &5 16
MIAE S, B 1 ARIE (6c 187.3), 2 MR (¢
161.5, 160.0, 150.4, 145.4, 130.1, 130.1, 121.5, 115.2,

115.1, 114.6, 108.2, 99.1), 1 X (5c 137.7,
118.2), LLE 1 ANHEIE (0 55.5) 5. 'H-'H

COSY ik wmi 2 MHIEMEER (H-8/H-9,
H-5'/H-6"), 454 HSQC i, #—PuFs 17 2 4™ 1,2,4-
ZHURERIS (A BA B ) IFE. fRHE HMBC
P b AL (Oy 3.84) A C-2' (5¢ 160.0) ) HMBC
FHIC, NI E % A JEEHAE B S . HETMAR
3N G, B —MREES (6c 187.3) F—4A
XUk, HE—B 454 H-5 (0y 7.46)« H-9 (oy 7.52)
C-4 (0c 187.3), H-2 (9 7.87) Al C-4 (¢ 187.3)~ C-2’

(0c 160.0)~ C-6' (5¢c 130.1) 1] HMBC AH%, #ieE T
&Y 1 SR 4.6,7- =382 A L2 Bl
(B D, 1A EEERREY, wmdhmt
A H B,

"H- 1 BC-NMR %4 H)8 Ju?% 1.

El1 k&4 1702 BEE#F1EE HMBC (—») #1 COSY
(=) HX
Fig. 1 Structures, key HMBC (—») and COSY (=)

correlations of compounds 1 and 2

x1 LEYW 102 BIRHEEE (600/150 MHz, DMSO-dy)
Table 1 Nuclear magnetic resonance data of compounds 1 and 2 (600/150 MHz, DMSO-d;)

A 1 : ‘ 2
5C éH éC 5H
2 137.7, CH 7.87 (d,J=15.6 Hz) 155.4, CH 8.19 (s)
3 118.2, CH 7.60 (d, J=15.6 Hz) 108.7, C
4 187.3,C 180.8, C
5 115.2,CH 7.46 (d, J=2.1 Hz) 159.2,C
6 1454, C 98.3, CH 6.29 (s)
7 1504, C 161.7,C
8 115.1, CH 6.84 (d, /= 8.3 Hz) 107.1,C
9 121.5, CH 7.52 (dd, J=28.3,2.1 Hz) 154.9,C
10 130.1,C 1044, C
11 17.2, CH, 2.68 (m)
12 42.8, CH, 1.53 (m)
13 68.8,C
14 29.1, CH, 1.16 (s)
15 29.1, CHy 1.16 (s)
1’ 114.6, C 119.9, C
2! 160.0, C 102.6, CH 6.36 (d,J=2.4 Hz)
3! 99.1, CH 6.47 (d, J=2.1 Hz) 158.5,C
4! 161.5,C 156.4,C
5’ 108.2, CH 6.44 (dd, J=8.5,2.1 Hz) 132.2, CH 6.97 (4, J=8.3 Hz)
6’ 130.1, CH 7.73 (d, J=8.5Hz) 106.2, CH 6.26 (dd, J=8.3,2.4 Hz)
2'-OCH; 55.5, CH; 3.84 (s)
5-OH 12.92 (s)




* 5190 -

¢ %% Chinese Traditional and Herbal Drugs %% 50 % 25 21 3 2019 11 §

&Y 2: WEME, FHEBE-IRFERZEO,
[o]h —1.8° (¢ 0.5, ZH&); UVAS (nm): 208 (4.3),
266 (4.1); TR veor (cm '): 3127, 1563, 1276, 1175, 982;
HR-ESI-MS m/z: 373.128 3 [M+H]" (CyH, 07, it
HAE N 373128 7), $RIRT TN CypHyOrs
'H-NMR (600 MHz, DMSO-ds) 137X B] & 7] .5
FHRNEY) 2 MRHEIG S 155 [0 8.19 (1H,
s, H-2)] A1 1 NMoprAERS EMmEER 5
[0n 12.92 (1H, s, 5-OH)], LA & 1 21 1,2,4- = HUR PRI
FERTES [op 697 (1H, d, J = 8.3 Hz, H-5,
6.36 (1H, d, J = 2.4 Hz, H-2")], 6.26 (1H, dd, J = 8.3,
2.4 Hz, H-6")] Al 1 MRIEFZES [0n 6.29 (1H, s,
H-6)]: “C-NMR (150 MHz, DMSO-ds) $£&7% 20
MAES, P RBXE 15 MG SR 2 K
R (6c161.7,159.2, 158.5, 156.4, 154.9, 132.2, 119.9,
107.1, 106.2, 104.4, 102.6, 98.3), 1 NXU# (6 155.4,
108.7) Ml 1 ANHRIE (0c 180.8) BRiE 5. 454 HMBC
FHIE H-2 (O 8.19)/C-9 (d¢ 154.9). C-4 (dc 180.8),
5-OH (6y 12.92)/C-5 (dc 159.2). C-6 (J¢ 98.3). C-10
(0c 104.4), H-2' (o 6.36)/C-3 (5¢ 108.7) F1 H-6' (o
6.26)/C-3 (6c 108.7), AIHENAY) 2 I 77 2 i BEAZ
45 (AL B #l C ). B Rl B2 /M) 15
MHAES QAZEIR 1R 1 AR, 45
# DEPT-135 RS T] A1, BRI 43 54 sp” ZALBRAS 5
1 NMEEBZER (5c 68.8), 2 MIHIE (5c 42.8,
17.2), 2 MEMEIHIEE (O 29.1). 'H-"H COSY i
, AT WELR) H-11 (0 2.68) A1 H-12 (0y 1.53) f71E
BHEAHE, 454 HMBC B HIMI9%I& CH,-14, 15 (0n
1.16)/C-12 (dc 42.8). C-13 (Oc 68.8), iFSZ&s# A7
5 3-F20k-3-FRAE T 5L fJ5 , ARHE H-11 (6 2.68) HHI
C-7 (6c 161.7). C-8 (dc 107.1). C-9 (dc 154.9) K
HMBC #2%, #ie 3-F-3-HIE THRERE C-8
by IfTHRE THEY) 2 SRR 340,5,7-DU F 2
8-(3-Fdk-3-FIEL T J5)- S 2l (& 1, N 1AMk
W, A NHERER G. 484 1D Al 2D-NMR
B, KiEY 2 KimESBIEHEITHE R D.

WEY 3: HEMK, FHEE-IRRRDEA.
HR-ESI-MS m/z: 257.081 4 [M+H]" (C;sH;304, it
HAE N 257.084 1), 4T CisHpOse 'H-NMR
(600 MHz, DMSO-dg) 6: 7.75 (2H, brs, H-2, 3), 6.27
(1H, d, J=2.4 Hz, H-6), 6.46 (1H, dd, J= 8.9, 2.4 Hz,
H-8), 8.15 (1H, d, J = 8.9 Hz, H-9), 7.76 (2H, d, J =
8.7 Hz, H-2', 6"), 6.84 (2H, d, J = 8.7 Hz, H-3', 5');

BC-NMR (150 MHz, DMSO-dq) 6: 144.2 (C-2), 117.4
(C-3), 191.4 (C-4), 165.1 (C-5), 102.6 (C-6), 166.8
(C-7), 108.2 (C-8), 132.8 (C-9), 112.9 (C-10), 125.7
(C-1"), 131.2 (C-2', 6'), 115.8 (C-3", 5"), 160.3 (C-4").
oAb & 3 % R B R,

WEY 4: HOMEPRG & (FED. 7 5E-
WRERER . 35 (. HR-ESI-MS m/z: 419.135 3 [M+H]"
(CyHy00, FEAEA 419.134 2), TN
C51H»0¢. 'H-NMR (600 MHz, DMSO-d;) J: 7.86
(1H, d, J = 15.4 Hz, H-2), 7.78 (1H, d, J = 15.4 Hz,
H-3), 6.29 (1H, d, J = 2.4 Hz, H-6), 6.41 (1H, dd, J =
8.9, 2.4 Hz, H-8), 8.19 (1H, d, J = 8.9 Hz, H-9), 7.87
(2H, d, J = 8.8 Hz, H-2, 6), 7.10 (2H, d, J = 8.8 Hz,
H-3', 5),13.51 (1H, s, 5-OH), 10.70 (1H, s, 7-OH),
498 (1H, d, J=17.5 Hz, H-1"); “C-NMR (150 MHz,
DMSO-dg) d: 143.5 (C-2), 119.1 (C-3), 191.5 (C-4),
165.1 (C-5), 102.6 (C-6), 165.8 (C-7), 108.2 (C-8),
133.0 (C-9), 113.0 (C-10), 128.3 (C-1"), 130.8 (C-2"),
116.4 (C-3'), 159.4 (C-4"), 116.4 (C-5"), 130.8 (C-6"),
99.9 (C-1"), 73.2 (C-2"), 76.6 (C-3"), 69.7 (C-4"),
77.1 (C-5"), 60.6 (C-6"). MUK L &Y 4 %2 N5 H
BiFl,

EY S FERAR. HR-ESI-MS m/z: 271.097 5
[M+H]" (CygH506, THHAE N 271.097 0, 4
N C1H1406. "H-NMR (600 MHz, DMSO-dg) d: 7.91
(1H, d, J = 15.6 Hz, H-2), 7.64 (1H, d, J = 15.6 Hz,
H-3), 7.98 (2H, d, J = 8.7 Hz, H-5,9), 6.87 (2H, d, J =
8.7 Hz, H-6, 8), 6.47 (1H, d, J = 2.2 Hz, H-3'), 6.44
(1H, dd, J = 8.5, 2.2 Hz, H-5'), 7.76 (1H, d, J = 8.5
Hz, H-6'), 3.84 (3H, s, 2’-OCH3); "*C-NMR (150
MHz, DMSO-ds) 6: 137.9 (C-2), 118.0 (C-3), 187.2
(C-4), 130.7 (C-5), 115.2 (C-6), 161.7 (C-7), 115.2
(C-8), 130.7 (C-9), 130.0 (C-10), 114.5 (C-1'), 161.5
(C-2), 99.0 (C-3"), 160.0 (C-4"), 108.1 (C-5"), 129.6
(C-6'), 55.4 (2-OCH3). WCHALEH 5 e NI H 5L
2 EEN,

e 6: WETEMAK. HR-ESI-MS m/z:
287.056 0 [M+H]"(CysH; 06, THHAE N 287.055 6),
TN CisH1g0se 'H-NMR (600 MHz, DMSO-d)
5: 828 (1H, s, H-2), 6.21 (1H, d, J = 2.1 Hz, H-6),
6.37 (1H, d, J= 2.1 Hz, H-8), 7.00 (1H, d, J = 2.0 Hz,
H-2'), 6.77 (1H, d, J = 8.2 Hz, H-5'), 6.80 (1H, dd, J =
8.2, 2.0 Hz, H-6'), 12.99 (1H, s, 5-OH); "*C-NMR
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(150 MHz, DMSO-ds) &: 153.9 (C-2), 122.4 (C-3),
180.2 (C-4), 162.0 (C-5), 99.0 (C-6), 164.4 (C-7), 93.6
(C-8), 157.5 (C-9), 104.4 (C-10), 121.6 (C-1), 115.4
(C-2"), 145.5 (C-3"), 144.9 (C-4"), 116.5 (C-5"), 119.9
(C-6"). HCK A& 6 % N = .

tE 7 RFAK K. HR-ESI-MS m/z:
431.135 3 [M+H] (CyuHy;300, HHHAE N 431.134 2),
73T CHn09. 'H-NMR (600 MHz, DMSO-dj)
5. 8.42 (1H, s, H-2), 8.06 (1H, d, J = 8.9 Hz, H-5),
7.15 (1H, dd, J = 8.9, 2.1 Hz, H-6), 7.24 (1H, d, J =
2.1 Hz, H-8), 7.53 (2H, d, J = 8.7 Hz, H-2', 6'), 6.99
(2H, d, J = 8.7 Hz, H-3', 5", 5.11 (1H, d, J= 7.1 Hz,
H-1"), 3.80 (3H, s, 4-OCHj); "“C-NMR (150 MHz,
DMSO-dg) d: 153.6 (C-2), 123.4 (C-3), 174.7 (C-4),
127.0 (C-5), 115.6 (C-6), 161.5 (C-7), 103.4 (C-8),
157.1 (C-9), 1185 (C-10), 124.0 (C-1"), 130.1
(C-2,6"), 113.6 (C-3',5"), 159.3 (C-4’), 100.0 (C-1"),
73.1 (C-2"), 76.5 (C-3"), 69.6 (C-4"), 77.2 (C-5"),
60.6 (C-6"), 55.1 (4-OCHs). Wb &9 7 %58 NT"
LRI A

WA 8: BEELELMAK. [a]p —4.67° (c0.5,
CH;CH,OH), HR-ESI-MS m/z: 273.075 9 [M+H]"
(CyisHi30s, H&HAE N 273.076 3), & FRA
CisH120s. 'H-NMR (600 MHz, DMSO-d) d: 5.38
(1H, dd, J = 12.6, 3.0 Hz, H-2), 3.04 (1H, dd, J = 16.7,
12.6 Hz, H-3a), 2.62 (1H, dd, J = 16.7, 3.0 Hz, H-3b),
7.63 (1H, d, J = 8.6 Hz, H-5), 6.50 (1H, dd, J = 8.7,
2.3 Hz, H-6), 6.33 (1H, d, J = 2.2 Hz, H-8), 6.74 (2H,
s, H-2', 6'), 6.88 (1H, s, H-4); “C-NMR (150 MHz,
DMSO-dg) J: 79.0 (C-2), 43.3 (C-3), 190.1 (C-4),
128.4 (C-5), 110.4 (C-6), 164.6 (C-7), 102.5 (C-8),
163.1 (C-9), 113.6 (C-10), 129.9 (C-1"), 117.9 (C-2'),
145.6 (C-3'), 114.3 (C-4"), 145.2 (C-5"), 115.3 (C-6').
B 8 ST N 2(S)-3",5,7-= 5 — A kY,

k&M 9: A E. [a]y —192° (¢ 0.5
CH;CH,OH). HR-ESI-MS m/z: 435.131 0 [M+H]"
(CyHx0y, WHAEN 435129 1), 47N
C>1H2010- 'H-NMR (600 MHz, DMSO-ds) J: 5.51
(1H, dd, J=12.6, 2.8 Hz, H-2), 3.17 (1H, dd, J = 16.7,
12.6 Hz, 3-Ha), 2.72 (1H, dd, J = 16.7, 2.8 Hz, 3-Hb),
5.87 (1H, d, J = 2.1 Hz H-6), 5.89 (1H, d, J = 2.1 Hz
H-8), 7.44 (2H, d, J = 8.7 Hz H-2",6'), 7.07 (2H, d, J =
8.7 Hz H-3', 5"), 4.89 (1H, d, J = 7.5 Hz, H-1");

BC-NMR (150 MHz, DMSO-d) 6: 78.1 (C-2), 42.0
(C-3), 196.0 (C-4), 162.8 (C-5), 96.0 (C-6), 167.3
(C-7), 95.1 (C-8), 162.8 (C-9), 101.6 (C-10), 131.9
(C-1"), 128.0 (C-2',6"), 116.2 (C-3',5"), 157.5 (C-4"),
100.3 (C-1"), 73.2 (C-2"), 76.6 (C-3"), 69.7 (C-4"),
77.0 (C-5"), 60.7 (C-6"). HMUKLEY) 9 % E NFTIR
A,

AW 10: FEMER, HFHEEIRRRE SO,
HR-ESI-MS m/z: 255.066 2 [M+H]" (CsH;,04, it
BAEN 255.065 7), TN CisHgO04e 'H-NMR
(600 MHz, DMSO-dq) d: 6.71 (1H, s, H-3),7.86 (1H,
d, J = 8.6 Hz, H-5), 6.90 (1H, dd, J = 8.6, 2.2 Hz,
H-6), 6.96 (1H, d, J = 2.2 Hz, H-8), 7.91 (2H, d, J =
8.6 Hz, H-2',6"), 6.91 (2H, d, J = 8.6 Hz, H-3',5');
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(C-7),102.4 (C-8), 157.3 (C-9), 116.1 (C-10), 121.8
(C-1"), 128.1 (C-2'), 115.9 (C-3"), 160.7 (C-4"), 115.9
(C-5"), 128.1 (C-6"). WAL EY) 10 %580 4',7- 52
FEHE,

SE

[1] " EZs [S]. —#&6. 2015.

2] WHEEERPEEDERBR RS PEEDE B
42 %, 55250 M]. dbat: REEE R, 1998.

[3] Zhang QY, Ye M, Xie P S, et al. Chemical analysis of the
Chinese herbal medicine Gan-Cao (Licorice) [J]. J
Chromatogr A, 2009, 1216(11): 1954-1969.

[4] Chen H J, Kang S P, Lee I J, et al. Glycyrrhetinic acid
suppressed  NF-«xB TNF-o-induced
hepatocytes [J]. J Agric Food Chem, 2014, 62(3):

activation  in

618-625.
[5] Kim J K, Oh S M, Kwon H S, ef al. Anti-inflammatory
effect of roasted licorice extracts on

lipopolysaccharide-induced inflammatory responses in
murine macrophages [J]. Biochem Biophys Res Commun,
2006, 345(3): 1215-1223.

[6] Ma C, Ma Z, Liao X L, et al. Immunoregulatory effects
of glycyrrhizic acid exerts anti-asthmatic effects via
modulation of Th1/Th2 cytokines and enhancement of
CDA4(+)CD25(+)Foxp3+
ovalbumin-sensitized mice [J]. J Ethnopharmacol, 2013,
148(3): 755-762.

[7] Chueh F S, Hsiao Y T, Chang S J, et al. Glycyrrhizic acid
induces apoptosis in WEHI-3 mouse leukemia cells

through the

regulatory T cells in

caspase and mitochondria-dependent



° 5192 -

¢ £ % Chinese Traditional and Herbal Drugs

HS50% E21 8 2009411 B

(8]

[10]

pathways [J]. Oncol Rep, 2012, 28(6): 2069-2073.

Sen S, Roy M, Chakraborti A S. Ameliorative effects of
glycyrrhizin on streptozotocin-induced diabetes in rats
[J]. J Pharm Pharmacol, 2011, 63(2): 287-296.

Qiu J, Feng H, Xiang H, ef al. Influence of subinhibitory
concentrations of licochalcone A on the secretion of
enterotoxins A and B by Staphylococcus aureus [J]. Fems
Microbiol Lett, 2010, 307(2): 135-141.

Chakravarthi K, Avadhani

hippocampal CA3 neuronal dendritic arborization by

R. Enhancement of

Glycyrrhiza glabra root extract treatment in wistar albino
rats [J]. J Nat Sci Biol Med, 2014, 5(1): 25-29.

XISEWE, S, ok B H R RERES HUAMNER I R
FRE B R A LA AT (7], B S
MriEttide &, 1995, 4(5): 417-419.

Yang R, Wang L Q, Yuan B C, et al. The pharmacological
activities of Licorice [J]. Planta Med, 2015, 81(18):
1654-1669.

[13]

[17]

(18]

[19]

[20]

Zhang Y Y, Guo Y Z, Hirono U, et al. Studies on the
constituents of aerial parts of Scutellaria planipes [J]. J
Chin Pharm Sci, 1998, 7(2): 100-102.

VKGR, BB, 1, &5 fRoc PRI RSN
ISR EE [J]. B2, 2010, 41(5): 696-700.

+ F, wmoE, MmO, . SRR H AR
A [J]. FEZY, 2012, 43(10): 1886-1890.

s, HHiAE, HOBE 2 K4 AEHES
BMAANCHBmRELEY ] EFHEY, 2015,
39(7): 528-531.

TRIES, ZEAEAD, SR, . RTH PRSI
[J]. H24#1, 2017, 40(5): 1116-1118.

rEYE, P, EARE, 25 OUE R0 R 1 IR
EEFFE [J]. "H25H1, 2016, 39(5): 1057-1061.

ik B, BOME, ToLA. HEMNERGY [ M
HSHEAY R, 2001, 7(1): 90-91.

FEMEK, B &b, SHAER, S5, il sE s e s Bt AT
[7]. HE KR 2, 2003, 1(1): 27-29.



