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Research progress on chemical constituents, bioactivities,
formula applications and quality control of Cornus officinalis

FAN Qian,CHENG Xue-bing, RONG Li,ZHANG Cui-xian "

School of Pharmaceutical Science ,Guangzhou University of Chinese Medicine , Guangzhou 510006 ,China

Abstract: Cornus officinalis is an important resource of Traditional Chinese Medicine (TCM). The development and utiliza-
tion of TCM has occupied an important position in the research field of natural products. And the chemical constituents from
C. officinalis mainly include iridoids, tannins , flavonoids,, triterpenes , aromatic , phenolic acids, and essential oils. Meanwhile,
C. officinalis had a wide range of wide pharmacological activities,such as hepatic and renal protection, antidiabetes , antioxida-
tion , antitumor activity ,and hair growth regulation. In addition , the formulas containing C. officinalis are clinically used for ton-
ic and astringent medicine. The analytical methods of quality control about C. officinalis mainly include high performance liq-
uid chromatography ( HPLC) , liquid chromatography-mass spectrometry ( LC-MS) , gas chromatography-mass spectrometry
(GC-MS) ,and inductively coupled plasma mass spectrometry (ICP-MS). This review summarizes the chemical constituents,
pharmacology , formula applications and quality control of C. officinalis in the recent 40-year literatures in order to promote the
further rational development and utilization of the C. officinalis.
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Table 1 Iridoids from C. officinalis
No. SR ¥ [ S | I, EA s 43 F WA ok
Name Formula Parts  Ref. Name Formula Parts  Ref.
1 IR C1,Hy 040 a 3 47 Cornusphenoside D CyHye0p5 a 18
2 8-RWETH Ci7Hp6049 a 4 48 Cornusdiglycoside A Cyy HigO 46 a 17
3 BELTIR Ci6Hy, 04 a 5 49 Cornusdiglycoside B CyHy6044 a 17
4 LN ZE BT 101 Gy Hyo 04 a 6 50 Cornusdiglycoside C Cy3 Hye 0y a 17
5 INZRBEHT IV Cy H3p0y4 a 6 51 Cornusdiglycoside D Cy Hig Oy a 17
6 Logmalicids A CyH3, 044 a 7 52 Cornusdiglycoside G Cyy His 06 a 17
7 Logmalicids B CpH3 0y a 7 53 Cornusdiglycoside H Cy3Hig O a 17
8 TEINE Ci7Hy 040 a 8 54 Cornusdiglycoside I Cyp3 Hye Oy a 17
9 LR C17Hy 0y a 9 55 Cornusdiglycoside J Cyy His 06 a 17
10 10- 838 1 L2 g Cy7Hy, 0y a 8 56 FEF AT CigHp, 09 a 19
1 TR SR Ci7Hp 0y a 8 57 T S CisHp, Oy a 3
12 10-F g - T g e 4 Ci7Hy 04y a 8 58 8R-Hydroxy-10-hydrosweroside C1H,4 01 e 16
13 T-WA DR C17Hy Oy a 5 59 8S-Hydroxy-10-hydrosweroside C;sH,, 01y e 16
14 Cornifins A CyH,, 0, d 9 60 Officinaloside A CysH3, 045 e 16
15 Cornifins B Cy Hy, 0, d 9 61 LU AL D B CisHy 0, a 8
16 Cornifins C Cy5Hp, 0, d 9 62 IR Th T Ci7H,, 04 a 8
17 Cornusfural A Cy;H,,0, a 10 63 24T T4 C,Hy Oy a 6
18 Cornusfural B Cy;H,,0, a 10 64 L ZE B A CypyHz 0, a 20
19 Cornusfural C Cy3Hy604 a 10 65 L C7H,, 04, a 8
20 7S-BEIAT Ci7Hy 0y, a 11 66 EeHHE Cy7H,, 04, a 8
21 TR-BLEAE Ci7Hay Oy a 11 67 2'-0-( p-coumaroyl) -Kingiside CosHsOy3 a 21
22 TR-H BT CigHy Oy a 12 68 MK B T Cy Hy, 05 a 8
23 7S-F 3L B CisHys Oy a 12 69 Cornuside A C35Hs, 05, a 22
24 7S-7 B ALY CioHy 0y, a 11 70 Cornuside E Cs5Hs, 0y, a 22
25 TR-C SRR CioH;, 0y, a 11 71 Cornuside K C36Hs, 0, a 22
26 7S-T LB Cy Hy, 04 d 13 72 Cornuside G C35Hs, 05 a 22
27 TR-T Ry Cy Hy, 04, a 14 73 Cornuside J C3sHs, 05 a 22
28 6"021?;%#%‘*0' Cy Hyy Oy a 14 74 Comnuside B CysHs, Oy a 2
29 6"%%@5‘;@0' Cy H3, 0y a 15 75 Cornuside T C35Hs, 0y a 22
30 Cornusfuroside A CysH3, 045 a 16 76 Cornuside H Cs5Hs, 0y a 22
31 Cornusfuroside B CysH3, 045 a 16 77 Cornuside Q C35Hs, 0y, a 14
32 Cornusfuroside C CysH, 045 a 16 78 Cornuside F Cs35Hs, 0, a 22
33 Cornusfuroside D CyoH3, 05 a 16 79 Cornuside C C35Hs, 0y a 22
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2% 1( Continued Tab. 1)
. 4t SER W S | 4t RAER WG
Name Formula Parts Ref. Name Formula Parts Ref.
34 Cornusglucoside A CyyH3 Oy a 14 80 Cornuside P C35Hs, 0, a 14
36 Comusglucoside B oy Hy 0y a 14 81 Williamsoside D CyeHsy 0y, a 14
35 Cornusglucoside C Cy3H3 044 a 14 82 Cornuside D C35Hs, 0y a 22
37 Comnusglucoside D CyyHag Oy a 14 83 Comuside L CyuHyg O a »
38 Comusglucoside Co3Hye 0y a 14 84 Comuside T CysHsoOn a 23
39 Cornusglucoside F Cy3H36 046 a 14 85 Cornuside N C34Hsy Oy a 22
40 Comusglucoside G CysHig Oy a 14 86 Cornuside O Cay sy s a 2
41 Cornusglucoside H CigHyg 0y, a 14 87 Cornuside M C34Hs) 0y a 22
42 Cornusdiglycoside E CyyHyg Oy a 17 88 Cornuside R Cyy Hsy Oy a 21
43 Cornusdiglycoside F CyyHig O a 17 89 Cornuside S Cyy Hsq Oy a 21
44 Cornusphenoside A C3Hy 045 a 18 90 Cornuside T Cyy Hsy Oy a 21
45 Cornusphenoside B C3Hy045 a 18 91 Cornuside U C4 Hsy Oy a 21
46 Cornusphenoside C CyHis 045 a 18

TE - INZREOCRI b INZRECR B s o INZRFURTE ; d: IIZRBEM: s e INZRBIALZS; T 1)
Note:a:The fruit of C. officinalis ;b : The peel of C. officinalis ;¢ ; The nutshell of C. officinalis ;d: The leaves of C. officinalis ;e : The branch of C. officinalis;

The same below
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Structures of iridoids from C. officinalis
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Fig. 2 Structures of tannins from C. officinalis
F2 WEREHEREKEY
Table 2 Tannins from C. officinalis
“ 4 SR Wb k| 4 SR W
: Name Formula Part  Ref. : Name Formula Part  Ref.
92 PRAHER A Cos Hsg Oy a 24 || 108 FEH DI Cy1 Hyp Oy a 25
93 %*%Fﬁ D (‘75 H54 052 a 25 109 1 ,2 ":'O'VZQ/@;?M'B'D'%%%% CZ() HZ()014 a 29
94 PRAHET E Cg Hsg 055 a 25 || 110 1,2,3-=-0- % B FEL-B -D-#i% M CyHyuOp c 30
95 R A Co1 Hyg O a 26 111 1,2,6-=-0-% & FBE-B -D-Fi%E M CxrHyuOp c 30
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2:5% 2 ( Continued Tab. 2)

No HFR A #A Sk No ZFR 3 ¥ AL STk
: Name Formula Part  Ref. : Name Formula Part Ref.
96 EWEEE B C75Hsy O5, a 26 || 112 1,2,3,6-PU-0-1% & T BE-B-D-% 8 CiyHyg Oy c 30
97 PRAHET B CugHz005 a 24 113 1,2,4,6-0U-0-% & FBE-B-D-#ZFET  CaaHyOp c 30
98 A CyHy0y 2 25 | 1141,2,3,4,6-1-0-B & FBE-B-D-HIMAE  CyHipOg c 30
99 *)tkjimﬁﬁ C Cgs H7() 053 a 25 115 2 ,3-:-0-?&@%%-[3-[)-%%%% Cz[) Hz(,014 a 28
100 PRAHER F Cip2H7s Og7 a 25 116 3,4,6-=-0-% B THEE-B-D-ZMH  CyyHyuOg a 29
101 BRAHI T G C75Hss Osy a 25 || 117 3-0-% & FBt-B-D-Hi % b Ci3Hi60y9 a 6
2-0-% & FHE4,6-(S) -5 F 4k N oy
102 S -~ o CH, 0 27 118 7-0-3 -D-5t il A C4H;gO 31
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1,7-7-0- -D- .
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Fig. 3 Structures of flavonoids and triterpenes from C. officinalis
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THB e RS, 278 C,-OH (L1, b5 %) 124 ~ P BRUE , 2 112 B b 5 32 31 56 19 B o 20 =2
153 Z BRI Fg L2 3 FE 3, — LB 154 ~ 161 (L5 ILIA 3,

1.4 =mEz 1.5 FEMEEE
I ZR B R SRR ST AR rh 43 25 1 8 > = 2 IERESENNIIE S B S | B et VG
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®3 WHREPEWM=ELLEGY
Table 3 Flavonoids and triterpenes from C. officinalis

. s SER W k| s SFR W
’ Name Formula Part  Ref. ’ Name Formula Part  Ref.
124 Apigenin CysHypOs a 14 143 S = Isoquercitrin Cy1 Hyy Oy a 8
125 1% % Kaempferide CieHy, 06 a 34 | 144 M & Cy5Hy, Os a 34
126 1143 -3-0-B-D- i Z M Cy Hy Oy, a 34 145 2R ,3R-traps-aromadendrin Cy5H;,04 a 39
127 11253 -3-0-B-D-F5 % M4 Gy Hyp Oy a 34 146 i Hz & -7-0-F 3Lk CigHis Og a 39
128 11433 -3-0-8-D- - F LA Cy Hy Oy a 6 147 (28)5,3",5 -trlhydroxy-ﬂaiwanone Cy Hy 0y a 21
-7-0-B-D-glucopyranoside
1128 13 -3-0-a-L- FR 2508 3% (2R)-5,3",5-trihydroxy-flavanone
Cy; H5,0 : o ’ Cy H), 0 :
129 -(1—6) B-D-F5 % H 770 4 6 148 -7-0-B-D-glucopyranoside 2o 4 A
130 it & CisHy 04 a 33 149 7 ,3'-T 55 47 - T H LT C7Hy6Og a 39
131 #HZE-(156) B-D-2EFHH Gy HyOpy a 34 150 WHHEROER 3-0-B- ML g AL U T Cy Hy Opy s a 6
§ R 2 3-0--L- [l 25 A e
132 W s ke CyH3 046 a 6 151 REFHFE3-0-B-Meng AU Co Hy Oy a 6

-(1-6) B-D-FLHH Y
133 M & 3-08-D-F A FHEA AR R CoHyOys a 6 152 RAEFER3-0-B-ML MG 74 Cy Hy Oy s a 6
4-Z. A H-5,2',47,6,88-

134 WEHS-0LDMEH  Calln0p a6 | 153 T3 # J Custhey Y
135 BEAS-O-aD-FIBTE CalmOn o 6 | 154 R Collaby a3
136 BUEESOLDAMIER  CaHiOn a8 | 155 2a IR CollOs a8
137 T CyHyO0 & 6,35 156 a- B R Cao Hsp O a4l
138 bt ’);’ii%%%{gmﬁ CosHyOp o 36,37 157 LR C30Has Oy a 8
139 ¥ 2 ) CuHyOp a8 || 158 BTYLHEA R AT R 11 Ca6Hss Ono a 40
140 P CeHpOy 2 15 | 159 BTk CaoHs50 0 a4
11 KR CsHoOs  a 15 || 160 R CaoHyg 05 a3
142 AT CyH3 045 a 38 161 FIFENR R Caotlas 05 ¢ B

OYESH 3T AN IF R G Y (162 ~198) , — it HAWBL A5 . AN B 1 TR -5 i 4 W ALY T K St
BARE, BARIE R AL, PR 2 B, IR 7R 280 Sh B R ULl 2 30T 1, A
ORI A A RO AR BT I ZR B P R AR RSy, W) 162 ~ 198 ML S A ARFISE A UL 4 FIIE 4.
TEILZR B HA R E . 22 5401k
x4 WFRHEPFEBHBRELESY
Table 4  Aromatic phenolic acids from C. officinalis

o N 20 SR W St s BTR R ik
T Name Formula Part  Ref. ’ Name Formula Part  Ref.
162 WETFRRF R CgHg 05 a,b,c 34 181 AN CoHgO c 39
163 WEFIR CHeOs  a,b,c 45 | 182 3-0-WnnfkEmEZ4s TR g C17H309 a 42
164 3,4-T AR R C;Hg 0,4 a 21 183 A P R B R i Ci4H,409 a 13
165 TEmR C9H14)05 a 15 184 UJ%Q'%}«I'SW%‘EF A C22 stog a 46
166 35 IR C, H, 0, a 5 185 (1'S,2'R) -Guaiacyl glyc.erol 3'- C1eHy 010 a 6

0-B-D-Glucopyranoside
167 o R TR H C,Hq0, c 43 186 3,4,3",4’'-Tetrahydroxy-ruxinate CopoHyo Og a 14
168 T HE CgHg O3 c 43 187 ( + ) -Pinoresinol CyoHy, Og a 14
2-0-(4-FRFR P BERE) 2, - .

169 4,6—?;};%3&&@3‘2%@5 CieH40, d 7 188 ( + ) -Epipinoresinol CyoH,, Og a 14
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%3¢ 4 ( Continued Tab. 4)
o N s BTR W R | i SR W R
T Name Formula Part  Ref. ’ Name Formula Part  Ref.
2-0-(4-F2FAR W R ) . .
M ssmmwkempm o0 @ 61 Syringarcsinol CallgOy a0 14
171 W E TR Cy4HgOg a 6 190 (-) -Episyringaresinol Coyy Hyg Og a 14
172 Meliadanoside B C5HyyOg a 21 191 (-) -Medioresinol C, Hy, 0, a 14
173 Tachioside C4HyyOg a 9 192 Pinoresinol-4-0-B-D-glucoside CyH3, 0y, a 21
174 BB TR4-06-DA#H T CluHiOyp a 30 || 193 (75,8R) -urolignoside CyeH3, 0y a 14
(-) -Isolarieiresinol -9’ - . R
175 . Cz(, H34 (0] 11 a 6 194 GlOChllehOSlde C26 H34 (0] 11 a 14
B-glucopyranoside
(-) -Tsolariciresinol-9' (7R ,8S) -Dihydrodehydrodiconif
-) -Isolariciresinol-9'-
176 solaneires O C26H34011 a 6 195 BI’ylalCOhOl9— C26H34011 a 14
B-glucopyranoside .
0-B-D-glucopyran oside
177  5-Methoxy-( + ) -isolariciresinol Gy Hys 04 a 21 196 ) -Secmsolarlclresqlo]-9 “06- CpeH3 Oy, a 14
D-copyranoside
4-0-(6'-0-galloyl-8-D-gluc
178 ( + ) -Isolariciresinol CyoHyy Og a 21 197 ( gatoy B -eueopy C»nH» 0, a 14
ranosyl-cis-pcoumaric acid
179 WA MR CoHg O, a 6 198 Comusphenylpropanoid A Cy Hy Oy a 21
180 K A e TR CoHg O, a 34
0Oy OH HsCO,
o Q O
HO
R HO O
Ry R,
163 R,=OH, R,=OH, Ry=OH 162 R;=0CH;, R: OH. 169 R,=H, R.—s,H DCH] o umum (e
164 Rli()l!. =07H. Ry=H Ry=0OH 170 R;=S,y, R,=H RO OH 175 R 11, Ry -S,
165 Tliv‘())tg;\ R,=OH, 167 R;=H, R,=H, Ry=H HO 177 Ry=0CH,, Ry=H
=0CH, “H. Ro=H. Ra=0C 173R=4 -5, 174 R=8 -S, B2
I66R|‘:OH‘ R,=H, Ry=OH 168 R 2 Bt RemOCH; A BS2 OCH, 178 R,=H, R,=H
HACO 0 OH OH OC;H OH
HO y QR OH Ry,
@ 179 R =OH, R,~OH, R,~OH ocH, 165 R -5
OCH; 180 R,=OH, R,=H, R,;=OH (,H
OH 181 R;=H, Ry=H, R;=H on © “OH OH
176 R=4 -5, e (uom HO HO' o
183 186 R,~R,=COOCH,
J ocH, OCH, o OCH;
Ry U “0 ' OCH;4 ()(H c
H,CO O OCH;
CyH; ()/©:")
0 193 RrH- Ry S, 194 R=4 -5, OCsHg
O OCH, OCH, 195R;=B -85 Ry=H
“ R: H,C0. o
R3 OH  Ho  py Hweo O opco  OH e Bl
187 Ry=CHy, Ry=H, 188 R =H, R,~H 189 191 HO /@)ko Lj\
Ry=OCH;, Ri=H 190 R,=OCH, R,=OCH; NN T HO Ho” " ou
192 R =S, Ry=H, U \©\/ OH
Ry=0CH, R=H HO i ot OH .
196 R=a -S54
197 R=5 -S¢

B4 LWREREFEMREUSYHEH

Fig. 4  Structures of aromatic phenolic acid from C. officinalis
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Table 5 Other compouds from C. officinalis
“ i BFR W R s AFR W
’ Name Formula  Part Ref. ’ Name Formula Part  Ref.
199 B4 5 T CyoHsO c 45 || 216 p-Methoxy cinnamic acid CoH,03 a 14
200 S MY C3sHgOg 2 43 || 217 i i Ci3Hy 05 a 42
201 R M6 PRI CpHgOp a 44 | 218 5-5% PP e CeHg 05 a 6
-P O] - -
202 (3ﬁ) lrecna-S ’?6’20 CyuHis0, a 8 219 5,5 - F AR ik CpHy0s a 6,8
triene-3 ,20-diyldiacetate
203 7-Epi-javaniside CyH3yN,09 a 21 220 (Z)-2,5-"F: 1% 9 5 DY S vk s CgH}, 05 a 6
204 Javaniside CyH3gN,Og a 21 || 221 FAH R C,H;NO, a 6
e 2S5,3R,45,5S) 2-¥2 Hi B2-H
] 1% CyeHyyN,Og (28,3R 45, . C,H,,0 :
205 R 2 P P IR e 26HioN 05 2 21 | 222 L3 45— A P S I 7H1406 a 6
206 5-( 1, -hydruxy(jthyl, . C 10 H13 N03 a 4 223 Sucrose C 12 sz 01 1 a 6
ethylenediamine) -methy nicotinate
207 Comucadinoside A Cz] Hzx 07 a 21 224 B—Arablnnse—( 1*)4 ) —B—glucose—( 14>4> ) C23 H4() 02() a 6
B-glucose-(1—6) -a-glucose
208 Cornucadinoside B CpHy 05 a 21 || 225 SRR g CsHg O5 a 42
209 Cornucadinoside C CyHxO0, a 21 || 226 SERER T g CgH,, 05 a 42
210 Cornucadinoside D CyHy0p 2 21 || 227 T LSRR CeHyoOs a 6
211 Cornucadinoside E CyH30;3 a 21 || 228 SEHLR C4HgO5 a 6
212 (7R,9R,10R)-3,9-Di- CsH0, 2 42 | 229 WA C4Hs O a 6
hidroxicalameneno
213 Sarracenin C; H, 05 a 14 || 230 2-Butoxybutanedioic acid CgH,,O5 a 13
214 Sachalinoide B CiHygO; 2 14 || 231 T AR CsHis 05 a 13
215 (4(1)—'3-(5,5—dlmethyltetrahydrufura'nyl)— CHyO, & 14 1| 232 3D 4~ EILRER CsH,,N, 05 ab.c 45
1-biten-3-0l3-0-B-D-glucopyranoside
233 % TR TR CgH,, Og a 6

1.6 Hfthzk

B E3R oAb I 2B A SR, A iR,
Wi, A HLIRIESEAL W) 35 4~ (199 ~233) , 41 B-#
Bl (199) (B % D1 (200) | 38-pregna-5, 16, 20-
triene-3 ,20-diyl diacetate (202 ) %5 5 {42 il 43, 7-epi-
javaniside (203 ) | cornucadinoside A (207 ) & A= ¥ B
FELIY , ERE (223) SEHESRAL B, SRR (228) (iH
AR (229) FHRPREAEY LG 199 ~233 1)
E W FRFLE R I 5 FIE S
2 HEYiEE

A LLZR B 53 1 1) A5 W) UL O 7 A P B4
HMERFRIN SR 0 A W P L2 B R ) — R
A PR I LR AP VR D, OB RO A 1, P 4a Ak
VEF, H g 3 P P20 , BUR TG P, e R, 4t
B YU BB AN IE AR P BT, T
PERL ST BEE 1T, Eh R TN AR SR R 45 0 N R A —
SERIRITE

2.1 BFREFA'SAERP

L2 B 8 FH T3 35 RN B E, IR T R
R, FAE FIHLH] S0 B hee A e . B2y
FRAF R, 7E R BUE PRI b | SO 25 25 71 o
4 20 B, 100 mg/kg, FFLE45 2 20 K, fig B I i v A
HPHE AN PR AR 1 KO, I8 BERRAR ML I PR 257K F, HomT
D o 41 ) 5 ot A A AR AR ke 17 B A R
U EANEE R R IR A TS PE R,
B LA 20 B 100 mg/kg BYFIEIAYT 8 JH, AT S2 il &
IBEAER , 038 -2 2 g 5, 3 A O v A i
WH M =85 (TG) K" . Guo 7 HF5T & 1L 4
BIER A TRE S 0 1 A R &R )
(AGEs) i RIEHF AN E-6(IL-6) , [/ F-10
(IL-10) , ¥ fL 2 -1 (MCP-1) F1 e A 4R K I -
(TNF-a) [R50 W 7K -, X8 R 9 55 s 1 & 1B e L
AH—E MR ER . R B IFIE 0 % B0, 11 26 8 1 6
=TRSO R AL



1252

KIRF=YIBE R 5T K

Vol. 32

203 R=a -Sy

‘ ‘ HO : i OHOCH;

o5

210 R;=8 -S. Ry=a -Syo

ORi

204 R=q -S,9 205 R=a -S,y

=CH, 207R=H, R~ -S,
R,0—C-R, 208 R,=OCH3, R,=f -S,
CH; n1c04®—\
214 R;=4 - COOH O COOH
S31:Ry=5 -5, 216 P PN

HO R

209R = 5 S5, Ry=ar -S1 21 R~ -S,, Ry=ar S ;'SR':‘" 230 R—-3 -OC,H,
30 Ry=F -5 231R=a 0C,4H,
\\(j_/ WO Ho%@H oH RO’%_P\; J\H\ﬂ/ H, C Cn,
OH HO- (—C COOH
Nll
22:):1 Ea 225 R=H, Ry=H, R=CH; 33,
217 HO 226 R,=(CH,),CH;, R,=H, HO,
OHCW Y_TCHO HOY\I)J\ %/ ’g&m 227 E‘ (I;IH Ry=H, Ry=CH HOWO"—COOCH"
150K, Ro=H, Ry=Litls 2 OH
228 R,=H, R,=H, R,=H HO
224 R=4 -Sy4 229 R,=H, R,=OH, Ry=H 233
it Sy Sy oH S O oH Ss 0 S6 Sy OH gy S
Q a/ N Q il it : Q L 5 a0 .0H
0-C_A r Ol hooc-L—me-{—om o™ e uo)L\/A\ S ,,0‘)‘ PNy A0 HO \L )
Y CooH g \]/ oH o L. E e e J HO' Y 0
] oH . pie .. Ho_ o o no' y” on on O
S5t o Siot ™ OH : j L wo, ) % wo_) ¢ no, ¢ OH O sie
WO [ oH r e p
ko, L o T f“')"f/ HO ol o~ I How N HOL )_;, ”OHO>/ r on A on
- N O / Oll = ] " o . )
Osa [\ /‘\0” LC oz < “on HO o~ wud  —oH _/ HO' Y ‘oM U\fl‘(m
OH o HO O OH OH
S Oy 0— /QH S 0.0~ /nu Sio: 3:\ —~ OH o Syt o Sy OH Sy iy O Sp3: o.
a/\i M ) QIR § A N\ o o1 1,
: 0/ > OH 0 A E, o Yeou l I\ A 0 )0H \ /[ N7 s l/‘nil o' o HOT Y
A0 L/ \\(;7\( ' =
U HO OH 0 OH OH OH
E T S [0 (g \ou L - (m COOH
24 o c[)x—{ o Sas W coocu? 26° 0-_cooH St 4 o CO0C,H, 3 ﬁ S20 " ‘ a[” T(o()(nmm(n coon S
PN T ] T r HO' T\r" oH HO" T om T\Aj J 1 . 8%
HO' Y “OH y o~
o \0” (];H L A P on HO' = OH 0“ 0

BS WEREHRHEMKLSWHEN

Fig. 5 Structures of other compouds from C. officinalis

A F-BL (TGF-BL ) 2 3k 0 i 36 B Ty g , 6 A1 1f.
5 WLBF AT, 4B NBR AR K
2.2 BEAEVER

PR T 17 2 110 25 9 0 — 26 R RUR Y,
Lin 2527 /3 B9 51 TR-0- T B S04 AE 3510 )
B-AHMIFET, A BB BRI 1V T, G2 SOBOae vk i
(ICs0) A 50 M, BETEHF Bl R MK 1L 75 40 2 MK °F, F:
S5 B DG A S RGN | R4 T O R
ik TR BFSTE S BRI 46 85 2 B4R O ) fgssg -k
I 05y AT TR A PR 55 ( NIDDM) K Rk £ )R I 1 3%
(390, 13 480 2 W AT, T Lee 250 BRS¢ & AL
ZEHEE Y TL AR T T-0-V% £ T lk-D-5 K B A
S A 00 o P D5, DAL T D AU B BV [ 4
SEHTF R I 14 B K 4 W B I S /0 Tk 2

FAF T PRI I BRI A0 BRI 1 It A H e = R
FYSN ==
3.3 mEWNIER

LW SR E RS N o 22 A DU M, L2 8
70% L PBEFE IO AE 10 mg/mL f¥RE T, % 1,1-—
DREE2- A HE R E (DPPH) [ Hy 25 1 75 B 32 8 5
70% , SR ES T8 i/ P E AL RE J1 (FRAP) {H > 200,
TR BB AALRE ARBR Y L Li &5 BRoT &
B ZEBE A% Z 1 6F DPPH [ 3t RS R £h H
BRI A R BB RN, iR RE S,
FUI L2 B A T G 2 I 2 1 o B R A P Aa AL
bk
3.4 mEEER
L2 B 4 IO B M 1o P e VR 5 T
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SEHE(ROS) A X, Li %57 1 3-(4,5-— F S mg -
2)2,5- TR FE PO A MR ER (MTT) By 830 2 48 i
(3 7, & BRI ZE BT SR Y R 22 A 25 e 12 1R
VR A2 AR AL IS T L TNF-a0 T TL-6 ZKSERRAIG, 3
FIER JE 5 B T6 P A SOD FE 35 M, DA 17 Vs 22 490 Jfd -
k. Shin &% BF5E 2 1L 26 B U T L)) ] 45
AR RS54 K R 0 , B 1R 4580, N B2 R T 4
2 LA A7 2R A T0%
3.5 MHERP

LI 2R 8 A 2 O S LA M Bk i 4 B 43
SEREY), AT R NI 4E 0 T AR AR Y T BRI
Bk Y, & B0 BB 55 2R AE IV B35 P AR B
PR ICIZ B , A B 150 5 RA T BT IR 2% 16 BRI
5o Ba i e o R 5T % B, 76 K 3
JiKEA % (MCAO) A AR R rh 1 4 8 i 0 e ) i
k1 60 F1 180 mg/kg Hif, fiE fd 5 14 N 5 -5 It S0 IR i g
FAF (BrdU ) AR 1 G BHPE 20 A A Bt , AT 3k
BRIl B R R R U O T
RAIREETEVETE S0 HT22 40 itk shsc i, &k Bidk
AW TR-0-T F-BLig 4y, TR-0-H Fe-BLi ¥, 75-0-
- , ORI 10 A1 50 wM B K i r= 4 ml
DI 4 G2 R 400405 1 HT22 441 it 43 591 25 35 78% +
2.2% 60% +3.2% f159% +2.5% . sk
PR, L2 SRR R X A Bl B -3 b ( GSK-
3b) AR FIBERR A 2A (PP2A) A # il 45 FH , Hod i 2
ik PP2A {554 5ok M) GSK-3b [hi& 1, teab, 78
FI B G T i % /)N BRUBE TR S 3 v, A & BRI
Sy B2 Y R S A WA i U S S S
F14) 2% 35 1 R R 00 61 4l 1 £ Sk 81 4 /N Mg I 240 A%
A, DT 280 P4 S 38 i 2 1 R A R AR
3.6 HphEIER

LU 2R B9 3 ELAG B g e D, S 1 6 AR R
It 21 E 41 e ( HELF ) Fifiifis 240 bl ( AS49) 3545 (1)
S, AT HELF 40809 08 T-4EH , PR 97 1E 5 40
B LR 252 ARAE , I/ HELF 20 it rho0 g st R 240
SRR IR | TR e, 2R B ERG vk o, S 1T Ak
BEFEAE HELF 4IH0f9 Rb 8 (R Fak '™ . Il
M T PIIRE (10 ) A WS A0 AR VE D, AT A A1
JEl I CD4 T 4 2R3, CD8 ™ T 4 g Rk FEAIR,
REHE (AU A 22 IL-2 KOF R IK T 4a A 25 14
IR, AT LI 2o 38 7 far 98 /0N B  1) fe e RS T &
FEPUIPIRAE . L2 3K 2 U RE I ER* ZL
PRI AL (MCF-7 ) 3865, 9 D AR 16-a- 725

MR (16-alphaOH K, ) FIERR (E; ) By7=4E
3.7 WEER

L2 B 00 B FE 95 A 0 M I R S L A
AP SRSy . T0% 2 TR L 1L 2 8 1
AU A 0T 4 T (0 A A BR TR N A 2R AT IR A R AP
PR TR L2 8 R B A A W A B OC R 4
T 00 75 R A 100 0 74 A0 SR B S, X TR B N B Y
IO A 22 5 1 4 3 R B A AL A W e A R I B
pH Ay 3, 5%t 4 €075 44 2R A1 199 B AR AT T Ve B ( MIIC)
o 24.82 mg/mL' 1L ZE B AR B RE SRR XK
J T BRI 4 3 €0 R AT BR B 1) MIC 4 6. 25% , X0 1]
[CH AR EZ ) MIC S 12.50% , WP AL B 2E F AT i L 2B
ity T R MR % R MIC R 25.0% 1%,
3.8 ORIMERFGRPIER

L2 B9 BRI ik 1 21 B 43 RS SRR | 5 FA R AN
FEEETRIR A J5 RE 0 3 T — W R R 1 (ADP) fE4E
DU TR | /NS A6 PR 375 5 A o /N SR 4, e
ADP 53500 1l /N 2R A A B L S5 1) 410 1 4 T
AR 25 52 ) i /N AR AR, 9 2E K R RR S ot
10 L4 B B B S 8 B2 3 1M A% P 4 i
A W F (VEGF ) K H: i 4 8 f2 A= K B 7 32 4k
(FLK-1) (2% , B 5 53 Jay b 1 i dfe ot R B i) o
ZIHEE .
3.9 HftidEH

ORI TE 2 A, 1146 B0 30 HAT BE R AR Ry

ERMAERKAPUE BEAA IS . 765N U
H, THERTE I IE /N RUEL A B A IR v, B
RYEVER B2 R 5SRO R 50 (SS) M y-2 5L T W
REMIZE 0 (GABA) (BN 0 BUAR 245 BB 5% 36
W, BT B 0 SRR B 40 i ( ORSC ) 34 7
I3 B AR SNT RS , 16 BE L I Wntl0b 25 (4 F1 B-1% 3£
FEHE, BRI B & A KW IT G, W% MR
fbo BEAb A8 RO P, ShAR T i 1 il
F--kB(NF-kB) {5 5 5: Ayl 55 1 3ok I 4 foe A 14
FIEICH 40 L FE B R Ak , £ L R FE e 1 IO i 8 1 1
Mo
3 EFMA

L2 B3 2 325 e JEF IO 0 B O 22 5, SRR R A i
WAE(PR AT ) (AREHH) o, 72 EL D7
A, A 1963 ALK, W4 8 — A7 T E
i 2 HAT, L2 0% E R E AR 42
FREF A= S RIRE Y 2 — o WA TE B ih— e A
LB PA) S LB P T P = AR B AT
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Table 6 Formula in which C. officinalis is listed in Chinese Pharmacopoeia (2015)
. ik O ik . ik o U
o Name Kind osage Efficacy o Name Kind 0sage Efficacy
(g) (g)
EANYEE2] A2
g - AEFBIBH , AN T, gt - [ R
1 TR 2 51.1 BTN TR 11 =R e 20 g BFHORT, SR
2 AHAL B A 90 T AN BH , J20RS 1133t AN ez}
3 TrAEEAIL dliZRE 80 T A, K i 1 LA H L e 10 &R, FR IS
N EE] E ]
U REOL WEB 80 BT U sheomk  wkw ok 8 O
o - T IMLIE 2%, O
2 HBEAZI iR 80 5 I M XCEN 2
3 HRMEIL WHP 80 B SR I 1 BiiL wlZEs 32 MM, EEE
4 feagEtiL WA 80 LI B H 2 ZHEAR LB 60 IR
5 PIHMEAL WA 80 WL FR B H 3 ZHREE T L ZE B o ENREE SR
6 mwin wmm 25 ABTE T ey
Az, T E e
7 FERT bR R B 80 TN E BH 1 EWRARSIL WILZEE 200 AMNEFONR, RS Ik
s oswsn sy s L 2 BURERDL B 17 R
9 oA L W 80 e i 3 SR AL B Jo HRIEREA, 55 B AR
10 BEPRIRMBCHE 2 21 1 IR AT LA 4 sE A g o ANE IR , £ OB

A 20 ZA-E 1 A8 i ik Tyl v [ 24 L r ),
I3 AR GRS 252 IF 4 E R AL AE TR AR R
SEFE PS54 R AN R M B R A b 9
FUEH TR Y78 S 0E 50 PR B0 L
Joa e IR S Y WL T o

AN B A IS T 2 R T RN R Y, 5
SRR ZY RN 2 kM I 2 MR AR | B
FRACKN 24 45, Z2 FH R 0 B J0E AN HFIE 22 i . 2015 Ji
CrhEZ ) AR R 2 T IR 6,

W2y - S A LA B Ry 25 2 5 T LINR YT 45 b
T AR WO 259 , & IO AT 8 3R 0B Sl
P RS 45 PR AE A 45 2015 frd rb E 25 ) 10 2
TR IR 5 L0 2 80 0 &2 7 A L BRER AL B
FH SRS AL CRTA &7 ALSE , HAR R 7 i3k 6.
4 REEH

2015 AFERRC H E 2 ) (—35) SR s RO A £
W HPLC 3, ASSia A S R s 10 e (gD
T 15% ) V8 R 5 =i 8 4n FH Frh 25 10 28 0 04 i i
&, Br HPLC k2 4 . — W ZPEE R (QAMS) (48
SUEITE A | a8 S - g 56 £ R (HPLC-
MS) SAH 3% - 0T K 7 (GC-MS) | HJEGR & 4F
BRI vL (ICP-MS) S5k )iz i H T 1L 28 8
f)risrecyie

4.1 HPLC %

HPLC i BAT RABRE 0 i s % B2 A [ 31k
TR i T UM L A ST AR ) I Tl ZE B
SRWTR rh ., Yang 2570 1L ZE 85 265 b5 HPLC $84¢
FISHEATAL , SEhR G 19 ANIEA 58 SORIE I , 0 5
TR R RS LR T
Wi |54 P MM JEULZERR 7 MEA W, AT s
HILLIZEBE 0 iR bR . Zhang 2517 57 UPLC K
I R A0 5 102 8 Th ¥ TR SRR R R
W BT 25 DR RNLZE BB T s
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