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Research progress on chemical constituents of Paeoniae Rubra Radix and their
pharmacological effects
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Abstract: Paeoniae Rubra Radix (PRR) with the function of clearing heat and cooling blood, dissipationg blood stasis and relieving
pain, has been widely used in clinics. PRR, containing total glucosides of paeony, tannins, flavones, and volatile oil, is the current
research focus because its significant hepatoprotective, antitumor, neuroprotective, and cardio-protective effect thus far, as well as its
antithrombosis and anti-oxidative activities. According to vast information from literatures in the last decade, we summarize the
chemical compositions and pharmacological actions, in hopes of offering more clues for further research as well as clinical application
of PRR. Meanwhile, despite of enormous progress has been made all over the international research on PRR, the development of
relevant safe and effective agents is still needed. At present, the definition of the mechanism and the extension of the clinical
application remain as the primary tasks of the exploration of PRR.
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-2V 7 S IH R 98 % o0 B B R T 98 R RK
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TS AT 2708, AR ARAT A 6 PR R A3
FTL A ) 25 BRAE FH B L, O ARAT e — 0 T R
BFFFORIIE R Y. FH SR AR A4
1 ERS

KA IR (S 7 T AN [T B P PR Ak 27
B AT B AR AR R, BTLH AT
PRI EAZEK S AR B LB NS
WFFCARAT A By W) 32 SR P s 0B (i
(HPLC). #2031 (TLC). M- 5t e v
(GC-MS). AR - — AR RS A A DUAR AT &

ATHTE) ER IO RERCH] (UPLC-PDA-QTOFMS). $540A
T AT LM, AR ST
Bl S AT BT HERIEE TR A, A
WHZHE, R W2 AN, a5
1.1 GEEREF

IRATH AR BN ARAT B (total pacony
glucosides, TPG), st FEA MMy Horh ik
J LT HA A W) 255 Ay HLIR b 45 K F1LEL P R 45 1)
(RERLE B . HRT,  ARATH L PR IE S 1) 1) R
HAFRBAH 174, WAR 1 B BEE I 5ibk 2
HFREDH 74, R 2, R LH L
Bl 1 =l SRR 134, WAk 3.

F1 FAOHETRTEMEEREREH
Table 1 Monoterpenoids and monoterpene glucoside with pinane structure in PRR
s a2 R || s AL B SCHR
1 paeonflorin 4-6 10 galloylpaeoniflorin 8
2 oxypaeoniflorin 4,6 11 9-ethyl-neopaeoniaflorin A 8
3 benzoylpaeoniflorin 4-6 12 4-ethyl-paeoniflorin 9
4 benzoyloxypaeoniflorin 4 13 4-ethyl-benzoyl-paeoniflorin 10
5 albiflorin 5-6 14 epi-4-ethyl-benzoyl-paeoniflorin 10
6 paeoniflorigenone 7 15 (18,28,4R)-trans-2-hydroxy-1,8- 11
7 paconilactinone 7 cineole-B-D-glucopyranoside
8 (2)-(18,5R)-B-pinen-10-yl-B-vicianoside 7 16 1-O-B-D-gluecopyranosyl-paeonisuffrone 12
9 (1R,28,4R)-trans-1,8-cineole-2-O-B-D- 8 17 6'-O-benzoyl-4"-hydroxy-3"-methoxy- 13
glucopyranoside paeoniflorin

x2 FOPEARSHHREREHE
Table 2 Monoterpenoids and monoterpene glucoside with

lactone structure in PRR

ha] AAER/ER SCHR
18 palbinone 7
19 paeonilactone A 7
20 paeonilactone B 7
21 paeonilactone C 7
22 lactinolide 7
23 pailactone B 7
24 6-0-B-D-gluecopyranosyllactinolid 7,12

1.2 8RR

MARAT o B AR R U 17 A, WK 4.
1.3 HERHEEFH

H AT, AARATH 53 85 B i B A oy 8 A,
W& 5.
1.4 EXiRZE

AR T ARAT A KRB AN, LA R 3 v 45 B

O 0]
paeonflorin Rj=H, R,=OH HO
oxypaeoniflorin Rj=OH, R,=OH HO\\\‘J WOH oH
benzoylpaeoniflorin Rj=H, R,=COOCgHg
benzoyloxypaeoniflorin Rj=OH, R,=COOC¢Hg OH albiflorin

1 FHRRZERDUFEE

Fig. 1 Structures of representative components in PRR
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Table 3 Triterpenoids and triterpene glucoside in PRR

FPs Aty By SCHR
25 11a,12a-epoxy-3f,23-dihydroxy-30- 7

norolean-20-en-28,13B-olide

26  friedelin 7

27  epifriedelanol 7

28  23B-hydroxyolean-12-en-28-al 7

29  betulinic acid 7

30  1la,12a-epoxy-3f,23-dihydroxy- 7,10
olean-28,13B-olide

31  3pB-hydroxy-1la,12a-epoxy-olean- 7,10

28,13B-olide
32 3f-hydroxy-11-oxo-olean-12-en-28-oic acid 7,10

33 oleanolic acid 7,10
34 hederagenin 7,10
35  23-hydroxy betulinic acid 7,10
36  30-norhederagenin 7,10
37  3pB-hydroxyolean-12-en-28-al 10

WOk, b, I EA =B P T A
| ER A N A
1.5 Hfte

FRAT IR S AT IR P ek m ok

MR Ve At 4
2 ABERRENG

HATRA Z R EAER, ORI $UME
XA RGEMODIE AT ER . bukt. Pulike. $i
Ay PLNTEERSE. X TRA 25 BEAE FH R AL )
W F 2T TPG.
2.1 IRBFER

TRATERIE R R G, A2 4RI R R
TN ARATIR YT R R 2 5 IRFR I, LR
YERIBLELR . OQPTEaifs s @3 2 7R
S R B TR s @ FRAR TR B — S A A A
(NOS) /M —AME A (INOS) i I &
NO (15, FHET NO X 45 £ 4 I DA K i 43 5%
JHF 2 DRI 08 45

FRATH BAT I AR S PR A 2= A o 3 A,

x4 FEPHERERD
Table 4 Tannins in PRR

b AWK SCHR Jr5 a2 SCHR
38 3,4'-O-dimethylellagic acid 10 46 methyl gallate 11-12
39 gallic acid 8,11 47 ethyl gallate 11
40 gallotannin 14 48 propyl gallate 4,7
41 1,2,3,6-pentagalloylglucose 14 49 butyl gallate 10
42 1,2,3,4,6-O-pentagalloylglucose 15 50 1-O-galloylglucose 10
43 3,3'-O-dimethyl ellagic acid 10 51 eugeniin 10
44 3,4,4'-O-trimethyl-5-hydroxy-5- 10 52 ellagitannin 7
methyl ellagic acid 53 gallotannic acid 10
45 3,3",4-O-trimethyl ellagic acid 10 54 pedunculagin 7
5 FYPERERHEFE SRR BRI Ol IR Ol . RS
Table 5 Flavones and flavone glycoside in PRR PR K 4p1 [20-22] ﬁfy‘lljﬁ 259 0] 3@ o SRR P 4L N
S5 LAk RS SCik (MDA). Jifitk% (ROS). NO. NADPH %L 4
55 catechin 1 (NOX4) [ I E H K (GSHD )i gk 4
56 D-catechin 8,11 B . WERRIAPY, JRATET L IEgR. 5-H
57 kaempferol 14 FEPY IR KP i B R HT; TPG ik n] IR B
58 dihydroquercetin 10 Wi, HAERIHLH AT RELS B I AEY T 72 Wby Pt 2l
59 dihydrokaempferol 10 I B SR TR AT AT B R R R Il 1 3 A OGP
60 naringenin 9 b, FATEAT B MHUTF A P2, oL
61 kaempferol-3-O-B-D-glucoside 7,10 5%1{%&.%_[}1 (TGF_Bl ) A1 Smad3/4 Jﬁ‘%—‘/ﬁf
62 kaempferol-3,7-di-O-B-D-glucoside 7,10 WM. AN 2=-13 (IL-13) {3k, Janus %
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