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Abstract: As a traditional Chinese medicine, Pithecellobium clypearia has been commonly used for hundreds of years. Its unilateral
preparations are applied for the treatment of upper respiratory tract infections, pharyngitis, laryngitis, acute tonsillitis, acute gastroenteritis and
other diseases. The present researches indicate that flavonoids, phenylpropanoids, organic phenolic acids, triterpenes, and steroids are the
main chemical constituents of P. clypearia, which have a wide range of pharmacological activities, such as anti-oxidation, anti-virus,
inhibition of T lymphocyte proliferation, anti-inflammatory, anti-allergy and so on. According to the domestic and foreign relevant literatures,
the chemical composition, quality standards, pharmacological activity, and clinical application of P. clypearia were systematically
summarized in this paper, which could provide the reference for the further investigation and development of this herbal plant.
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Fig. 1 Structural skeletons of flavonoids from P. clypearia

12 FREFE

MIEH RIS E T 24 MAREEEMNE
Y. Lou 23 85155 11 4> 3,3"-neolignans 254k &
vy (3 f1k 2), Hi 7 A8 &4 clypearianin
A~G (37~43); KNEK: 3-(4-hydroxy-3',5"-
dimethoxyphenyl)-propane-1,2-diol (48) 1 3-(4'-
hydroxy-3'-methoxyphenyl)-propane-1,2-diol (491
awsoniaside B (50) ), 3-(4p-D-glucopyranosyloxy-
3-methoxy)-phenyl-2E-propenol (51) 1 polygala-
tenoside E (52) 1, KPR K. 4-0--D-
glucopyranosyl-trans-p-coumaric acid (53) %!, %¢J#
%2 2.l (chlorogenic acid ethyl ester, 54) !*1; XW¥f
AARMEEZ: MEZE (pinoresinol, 55) 21, FIL
AARNEZEZ: alangilignoside C (56) &), FRJEZE
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methy ester, 62) P\ S FEE G (methyl gallate,
63) 519 BB TR LM (ethyl gallate, 64) U>'),
A2 =y pyrogallol (65) " (& 5).
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Table 1 Flavonoids from P. clypearia
5 RAcE/EA S B AR 223k
R, R, R; Ry Rs R¢ R; Rg
1 74'-di-O-galloyltricetiflavan A H OH a — OH a OH — 11
2 3,5,3"4"5'-penta-hydroxyflavan-7-gallate A OH OH a — OH OH OH — 11
3 5,3'4' 5 tetrahydroxyflavan-7-gallate A H OH a — OH OH OH — 11-12
4 5,7,3' 4" 5'-pentahydroxyflavan A H OH OH — OH OH OH — 12-13
5 FEAETIZEKZE (epigallocatechin) A OH OH OH — OH OH OH — 12
6 epigallocatechin-7-gallate A OH OH a — OH OH OH — 12,14
7 HEH (quercitrin) B Rha OH OH H H OH OH — 12,15-18
8  myricitin-3-0-a-L-rthamnpyranoside B Rha OH OH H OH OH OH — 12,15
9 JLEE (catechin) A OH OH OH — OH OH H — 13
10 5,7,3',4'5"-pentahydroxyflavan-7-gallate A H OH a — OH OH OH — 13
11 epigallocatechin-3-O-gallate A a OH OH — OH OH OH — 13
12 7,3"-O-di-gallyoltricetiflavan A H OH a — b OH OH — 14
13 7,4'-0-di-galloyltricetiflavan A H OH a — OH OCOOCHs OH — 19
14 naringenin 7-O-B-D-glucopyranoside C H OH OGle H OH OH OH — 18
15 5-hydroxy-7,3'-dimethoxyflavanone-4'-O-B- C H OH CH; H OMe Api(1-2)Gle OH — 18
[apiosyl (1—2)] glucoside
16  S-hydroxy-7,3’-dimethoxyflavanone-4'-O--D- C H OH CH; H OMe Api(l-4)Api OH — 18
apiofuranosyl-(1—5)- O-B-D-apiofuranosyl- (1-2)Gle
(1-2)-0-B-D-glucopyranoside
17  quercetin-3-O-B-D-galactoside B 0OGal OH OH H OH OH H — 18
18  3,7,3'-tri-O-methyl-quercetin-4'-O-B-D- B OMe OH OMe H OMe O(Api—Glc) H — 18
apiofuranosyl-(1—2)-0-B-D-glucopyranoside
19 homo-flavoyadorinin-B B H OH OMe H OMe O(Api—»Glc) H — 18
20 rhamnazin-3,4'-di-O-glucoside B OGlc OH OMe H OMe OGlc H — 18
21 flavoyadorinin B B H OH OMe H OMe OGle H — 18
22 rhamnazin-4"-O-B-D-[apiosyl (1—2) glucoside] B OH OH OMe H OMe O(Api—»Glc) H — 18
23 isorhamnetin 3-O-glucopyranoside B OGlc OH OH H OMe OH H — 18
24 7-O-galloyltricetiflavan A H OH OGlce — OH OH OH — 18
25 clypeside A D — Gl OH - — — OH 18
26  clypeside B D — Api(1-2)Gle OH — — — — OH 18
27  2-methoxy neosakuranin D — CHs OGle — — — — H 18
28  17,8,3'4"-tetrahydroxydihydroflavonol C OH H OH OH OH OH H — 20
29 5,7,3'-tri-O-methyl-epicatechin A OH OMe OMe — OMe OH H — 20
30 KREHFZR (luteolin) B H OH OH H OH OH H — 2021
31 M E (quercetin) B OH OH OH H OH OH H — 20
32 54'-dihydroxy-3,7,3'-trimethoxyflavone B OMe OH OMe H OMe OH H 21
33 5-hydroxy-3,7,3',4'-tetramethoxyflavone B OMe OH OMe H OMe OMe H — 21
34 KREEFH (luteoloside) B H OH Ge H OH OH H — 21
35 7-O-galloyltricetiflavan A H OH a OH OH OH — 16,19

a-3,4,5-trihydroxybenzoyloxy b-2,3,4-trihydroxybenzoyloxy
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Fig. 2 Structure of catechin from P. clypearia Fig. 3 Structural skeletons of 3,3’-neolignans from P. clypearia
2 JEEINH 3,3"-neolignans 54
Table 2 3,3'-neolignans from P. clypearia
HARHE .
lE =) e EMAFR 523 ZHE R
R, R, R; R4
37 clypearianin A E — H B-OH H 22
38 clypearianin B E — 0-OMe B-OH OH 22
39 clypearianin C E — (0] o-OH H 22
40 clypearianin D E — 0-OMe B-OH H 22
41 clypearianin E E — 0o-OH o-OH H 22
42 clypearianin F E — 0o-OH B-OH H 22
43 clypearianin G E — o-OH o-OH Cl 22
44 7'-methoxyl strebluslignanol E — B-OMe B-OH H 22
45 JEAME (magnolol) F allyl — — — 22
46 JEAME (magnaldehyde) F CHO- — — — 22
47 randaiol F OH — — — 22
R,
OH Ry -"on 50 R;=0OCHj, R,=0Glc, R3=0CH;
HO OH 48 R;=OMe 51 R;=0CH;, R,=0Glc, R;=H
49 R|=H Ry 52 R;=OCHj3, R,=OCH3,R3=0Glc (2—1)Api
OCHj3
R;
o)
0—4 OH OH
0
HO S < O\’(\/Q: ol
HO Q OH 0
HO HO  OH
on ©
53 54
OCH;
HO
Lo
H3CO
HO OCHj5 R,=0H, Ry=0H, Ry=aH, Ry=H
O R,=BH, R,=aH, Ry=aH, R4=H
HO 0 0 R;=aH, Ry=0H, R3=BH, R4=Glc
HO OH R,=BH, Ry=pH, Ry=aH, R4=Glc
OH OCH;
56

4 BERPERRENEY 48~60) Lt
Fig. 4 Structures of phenylpropanoids (48—60) from P. clypearia
22 EER8IEZE (TLO FIFE R BN R IFI 2 B AR B it s WA=
XKRIEEP PR IR TLC AL S AR A S B s, BT (365 nm)
REY], DL -HEE-OKER (8 121 0.5) NREIT TRt ANFESREEHE 10 o HIARE M i, 5%)
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HQ 61 R;=COOH, R,=OH
62 R,=COOCH;, R,=H
HO R, 63 R,=COOCH;, Ry=OH
64 R,=COOCH,CH, Ry=OH
& 65 R,=H, R,~OH

E5 BREFRDENBREBREESYEN

Fig.5 Structures of organic phenolic acids from P. clypearia
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Fig. 6 Structures of triterpenes and steroids from P. clypearia
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74 RIZOH, RZZApi
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TALLEN
OH g,
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T N
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Fig. 7 Structures of other compounds (71—80) from P. clypearia

AR, S5 INSEZREZ5H R A A 3 MR
W HIAE R IR S AR B TR
23 SMEEeIEE (HPLC)

T AN AL = i A 24544 134T HPLC & &0
45 R, EEIA 22 R0 1R S Hs PR 3R 5
R, PIRES S HLDXOMURR VRGBS %A 55
B, (A1 B R S PR B I X A — 1)
Tk, XKRIEEPISR A HPLC WEIE ™ FAR . &R
(1) 10 FHeAE BEEAAE it hof Rz 8 () 5 B 73 UPE 0.120%~
0.611%. 32575257 IH] HPLC ¥EIE A4 10 #EARFH
G H A A B R R 2= T E AL o0
M 0.536%~2.342% 0.372%~0.720%. EXfFHE2S
AL T HPLCYEMET RE (ME. BE. B
KR BE) Milgrd (TR, RIGE) REIRZH

A FIRAM &R, SRRWEEE 2 4
FEHLE B TR R S B TR . 1555
PN TRA 4 M 7R, WIRg. 186, T
P8 1) 11 #EEIA A, A HPLC VR E
myricintrin, 5,3',4' 5’—tetrahydroxyﬂavan—7—gallate\ it
B, S5 0N 0.36~2.23 mg/g (“F1
JREDHUN 1.30 mg/g), 6.46~22.41 mg/g CT-HIfi &
SH0N 13.77 mg/g), 1.06~4.59 mg/g CFEIFE 5
A1 2.00 mg/g)s

AW FARIE , M B2 O B RS2 AE )
A KA LA, B RN Z5H4 1 Rl H 4y SRS
RifF . 2k BN 2008 4F 1 2009 4F 1
H, 8 H RO A LG H] 13 ke, R
Fl HPLC WllsE ik B FIRE =, 4R,
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HEESERE TR, HhRE TR S EL A
) 2 £, 6~11 ARREIFEM TR E TRE &Y
ST HAA G, E2FR%ECUR HPLC HIE R
H¥mt, gt 2Tk e rRAm L RN & &,
S5 R RN TR R B U iR, %)
Hrpikz, ZF RS ERME, HZEFroRml
K.

HPLC VA2 B i T8 05 B3R 5 7 ) 7)o
BRI FEE L, R HPLC EEEAF %K. A
)5 (0 A 28 R BE A HL AT 6 i &
FREM R o B, e R — N ER. %
PRGN T 3 AN LS R A A R
FERIIFUE B AN 26,11, 26.29. 26.35 mg/g.
Pl 3N 3 HUAR FER I 48 i e b S IR
BB 9 281 29, 30 pg/g. $sansklol e T
N S Z i) 245 A R A ) A5 M R 5 25 A B A |
10 AR OB HE IR 28 1 38 b % 6 7 TR A
KB ESEL 30N 13.5~48.7 mg/i. 0.583~
1.240 mg/Fi. AS[FEIFE R PPEEIRE 2 5 i & TR
HEMAEES, P EPIE T 2 MERET
WHER T, WETRIMTESESHZ 032, 0.43
mg/ )}, SRR AR 772 REDTIE T 10 AMit
TMEE I 2 iR B TR E S H0N 9.82~
13.62 mg/Fr; ZE/REEEPNIE T 10 HEBER A 5
O A R E I R, B TR E 500
B 5.9~12.3 mg/}. 7.4~10.2 mg/}r. WRzE 2B
K HPLC XA 2 3 AN B3 28 F
BT KK 270 nm) FOM R EF CRE K
350 nm) HIES A2 45.12~45.60 mg/g.
1.04~1.15 mg/g.

24 TPEHEYEILEE

B e S T T HR M) HPLC H 4083,
SRR 10 #UIE B Fe SRS AR DL
BIfE 097 UL L, giMtiEReE, ZREUN: RA
UPLC/DAD/Q-TOF-MS xevo G2 Q-Tof LC-MS X} 15
M ILAF TR 6 NMEIEIEHATYIE I E, e Nk
TR luteoloside. 5,3',4',5'-tetrahydroxyflavan-7-
gallate. ethyl gallate. i} ¥\ 7,4’-O-di-gallyoltriceti-
flavan. P& 732 0] T BRI T &= PP AT
3 HIEER

T BRI B T R 2 b T B, A
MU RS B o3 (W A Wi A O T, B Bt Pk
WA PUREE. PRILBESEER .

3.1 HWEk

ZE TP PR B RSy B AR B 7 MG
1, 4y~ lyoniresinol (57). #it)z & (31).
protocatechuic acid methy ester (62 ). 7,8,3",4'-
tetrahydroxydihydroflavonol (28). & (61).
KRJBEZ (30). 5,7,3'-tri-O-methyl-epicatechin (29 ),
DPPH Al ABTS H HIEEFRIZINIALIRERIX 7 4
WA BUEMIE . Lou ZP N HFAf /) 5
33T 114 3,3"-neolignans 25449, DPPH.ABTS
PR LS LW randaiol (47) AT HLELF AL
JE 1 . Duong 25UV B BB AT B A 3
WENS EAL BRI HIVE ], b o) 45 2] 7-O-galloyltri-
cetifavan (24) FIVEFH &%, 1Cso {E N 25.5 pmol/L.
32 mEFGRIET

Guo ZWMWRHAF B IEET 8 Muh
Y, $45%F Con A 5 T 1) T Ik E2 40 M X4 58 A $ | 1 H
Hrh epigallocatechin-7-gallate (6) Il {E FH f 5,
ICso {2 4.4 pmol/L. Lou Z5P2L) Griess 1 E Ht
RIS 45 R R randaiol RERLLFHLINE] NO 117~
Ao JREI OISR E & 2 BRI, S
B & e e eI A B ST, RRAA AL
1) B 5 0 /0 B K A R 2 i A
1 SRS /N SRR AR . P RRAT T A T 22 3
A SRR e w4 — A %L 98 (DNFB)
IR R U N . o B 2 A &)
epigallocatechin-7-gallate (6). 5,7,3',4',5'-pentahydr-
oxyflavan (4) I 5,3’ 4’ 5'-tetrahydroxyflavan-7-gallate
(3) 3 ELAT 5235 (A R TR A Ve e A ELIR
BEXIIEEE (OVA) SUBANTE A I I R 2 i 50
RRFIVRITER, (EXF 41/ 5K -4 (IL-4)
HINO WA R HIFEN, 4o HmT e A 2 al
B B S A FH I RS, A AT e 0 2 AE N
DRI 6 1 5 41 P T R AT B 4 4 FHYY. Thao %18
WBEHIR T EAERN 15 MG RA M
il AL I A K RS (SEHD TS TE,  H 27
M, 1Cs 89 10.0~30.1 pmol/L, 3/ EBAH
TRAEH .

RTBEHAGRAEH RN R S AN 277
M. Yang Z5M R BUREHIN 95% H RS B @ 1T
IRAK1/p38/AP-1 #E UK FEFT RAEH], Forh i) 1 25 1%
B e BRI AT SRR B, (PGEy) B4 H
REAIE AR AN G 2 4% (LPS) R RAW264.7
2 AT E 2 NO 1 PGE, (1943 disd FH
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W% 3 R F-xB (NF-xB) FRIH0E A1 0% (Syk
A Sre) KITEHIFEIGE S — S LA AEE (INOS). 31
AEHE-2 (COX-2) MPHEIAIERA T-a (TNF-a) ]
mRNA Fik, RNES S| Sre F1 IkBo BERAIAIT
HIRPEREN (DSS) ML % .

3.3 RS

Li 258 SR A28, (CPE) 555556,
RIVGEEA KSR EA FON A 2R (HSV-1)
FInpGE S MR EE (RSV) [ENE, HE AT Re 5 H A
1 E2MAE A . T B R BRI
SEHIAHAURR B S R AR (RS /N B
EARAE (R AR ANHIER], JF R BRI
JER EE RGN BT R IR e K HAFTE IS H] « Leung
S MTT S280HE 7 59 Fhep, ROUEE K
RYBA TSP (DHBV) HJiETE.

Kang % 70 % IR LR IE IR 2 B S U ot
MER AR TR (NA) BAAHHIER, M
B3R 7-0-galloylplumbocatechin A (36) Fl
5,7,3'.4',5'-pentahydroxyflavan-7-gallate (10) X} NA
HIHER, X 2 ML EPIA 7,4'-di-O-galloyltriceti-
flavan (1), 3,5,3',4',5"-penta-hydroxylflavan-7-gallate
(2) HyaEedmilt HINT B i f5 7= A4 1) ROAE 1
IL-6 A1 MCP-1 &3k, H s HED S B34 n] G i i o
A - 240 B A0 905 7 DA S PR 3 B s ARE R 1 1Y
BBCA %, JF HEBRRA & FEEMEY . X
TEEIABATARSN U TS TR B |, 45 SRR I
R BAREF RSN RSV iEME, H ICso N 2.5
pg/mL, YEITHREC (SD Ny 180, L TP E 245
ELF5hk (ICso 4 3.0 pg/mL, SI 9 20.8) MO0, M
HA P EaE 2 Mk iay 7.4'-di-0-
galloyltricetiflavan (1) F1 7-O-galloyltricetiflavan
(24), VIHABIFHIHT RSV, HINL, Rl & 3
B3 (Cox B3) 1 HSV-1 [Ii&TE, 1Cs KT 50
ug/mL; MTT SE48 T 7RIX 2 AMEA 5T Hep-2 i
Vero 4/l MDCK 4l i — & A4 i 75 11
3.4 [RIFE

e ISR B A 1 0f K BRI v ) e b i LA
HEIER, W50 3 MEEY arclyside B,
alangilignoside C- lyoniresinol-3a-O-B-D-glucopyranoside
FLAT AR AR K, s VR R PR f 5 720,
4 HHMFMR

Li W5 B3 4> 5515 58 gallocatechin-
7-gallate FEAT 1 258022 0F 50, MiERE SD KBAE iv 47

25 1. 3+ 10 mg/kg 5, H LC-MS M= M+ 12
W, I3 Co#E 11.26~50.82 mg/L, AUC,-,
N 1.75~11.80 mgh/L, K ZLEWE 0~10
mg/kg PTG AE
5 lsAKRR A

M0 EL IR H AU LE I RS FH 1) 24 3= B A HE A
RIRFE. WHIRWERF . BREHAE KRBk, HA7HE
R DU EERThR, FiE R
Je. SUMEMAME S . SMEmBKAR . SMEBE %, TR
TR EREY . SHAMGY (PR, Wk
FER UGS B . R FHARmERISE BCGEA, fe
B RFLIGIR AR . W E IR R BRLTE I IR bl
RFRI7F 2 1.
51 LEMERERGE

FRESEI R & — R PR IE IR Y2
B B LBENL 2, ZEXT IR AR T ISRt
W ELIRTH SR, A RCRIRIT A (92%) TR
H(77%), ARFEHEER (P<0.05). BEHIFHER
ORI E U B ORI A L YR T /N ) L R 1 Je%
Yo, SERBARCRIBITH (97.8%) & T XHERA
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