ERRZEAR-PERIA X PRAZHR

HILEHE R A B AF R L BT T
4% & o9 T | o Ax

’%‘ %l’ ‘7‘3}-£$27 i'ﬁﬁ%:;’ g‘]‘ IE%“’ 3[-‘ &ﬁ57 ‘7%‘: T6’

%élf‘?_‘{é\l**, 5‘(']’]’%%;3**

(L P ERERSAS —BRBE ORI 0300015 2. FPEEBEERMABEIU R A B 24 Be 25 A IESE AT dbst 1001935
3. IR R BB, TR RS — R B e P B PG, TR 2 5 A T S s BT I AR
SR SRS K 471003 4. INVEPEASAE P SRS TRYE Wl 030619; 5. #TLKY:
A B G YRGBt E B B 3100585 6. ARMIR#HE IR It B Be. (TR & i BEBe) B 450008)

i OE ML ARBELERTS, E0HFTHHR BB @I FH. 58 BRFH, EFE, AL
AT Ry A th B HE AR AR HIRN LA E A RF N B F RN LB ERATRGFRE S, K
SR T HOL ey M 2 B A T F AR E M (Q—marker) 69 2238 3 Bl 3ERLIL X 6910 52 R o 4Lk, | 25 32
AR EARE DT @A RS S 5, R AT E TR ML 89 Q-marker, R B REGE X F R
FHE RGO FER M E L BB F -3-0-B-"krh # HHEF X 6 MMLE 4 T AE A BIL X 89 Q-marker,
J& A T e I S 35 AR R ST AL LS HAT 2 A2 AR A, B A BOLC R BRI R — R B A F A SR
&1

o

2

KR ML RaHET RGFF HEER REAIY KRRAEEF

DOI: 10.11842/wst.20241009005 CSTR: 32150.14.wst.20241009005

Bk L & (Sinopodophyllum hexandrum (Royle) T.S.
Ying ) V)& T/NBERIE L L , AR SR 250 A1 24
o PRI, WA BOE A — @ W BAT SO T
RVEBE 3 LA A R A i ) D28 BRAR
[t R R AP B R L EIN S EXT N - N AR TS S s 3
SCRER AT SR BR RIB ST . MRLE) iz o0 A
RN 7 N DL I oINS R R o A e
A XIBEIL-E A o EAT RIS, BB S £,
TEARNE RS BRI W26 | A e 4 28 DL R
bt &Y. BB AR R R 3, BELE HAT 4T
e BUR T R PR 4 I L R AR

K AS B :2024-10-09
5= B 47:2024-11-24

5 K5 R285 LHKARIAAL: A

PER I PR PURR S R R th T A
SR AEAE RS, R — o W RIVE R I R A
N E G R . 5546, 2020 4 IR AE A
R R [ 2 i) I S Bk L b 0 B 4 o A B A
TE, e S Ak LB 25 0 1 R R R R R B
LA X o X B 2B+ FBA T 2016 441 % o 25 i it
PR 4R LR A I, BB i ST P 2 T
PR (Q-marker) , [F]EF B A T 07 1 v 24 i B b ik )
A SEA TSR 3T DL EBF ST BUIR , A S i B A SRk
VAR, RGBT Bk LB BIAk2E B 2 B B
F 9T B4 24 i bR R i A0 AR, B R R R

* RAKAFELER L FHFAFLELA A (82204938) & T HIZIEBE " MATANA LSRG E-F-F "% A 5RAZRLEBRE,
A X AE B T G B AR T R A3 2T B (LHGJ20240427) : A F 24 #8320 32 49 LysoPC(18:0) 40 B B &3 & % F FIF 445 09 &

WIESEE ML, R A 3R,

* % BIAEF ;42 2 (ORCID:0000-0001-8352-3322) , 304% , 2 AE B IF , ¥ - 2 505 , £ BHF 527 @« SLM A % #9958 B 7% 77 5 % 45 £ (ORCID:
0000-0002-4492-6150) , ¥+, £ & 250 , A+ & 5 UF , £ZAF 5 @) AR &35 5 ARG F B
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R
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< o
o ; RO
H )
MeO” ; “OMe

OMe

A3

1 RHEEKRERNAFHEHEE

EAI-A3I-R AW A AT ABEEB: - R AR T ABEE,

e Bk JL-E H U FE Q-marker, B 7E R 5¢ 38k L-E 1) T
AR S AR 3 I S T At b B2 Y T AN
Eiie e

1 HERS

BT A SCBRELRL™ ™, BB R BBE LB R
NER KA W 301 VBT 36 4> H4 4026 28 4>
F9N IS 4, HAb A2 i 3L 54
L1 RAEFEELEY

ARIERE T RRAEY &t T RN R
Yy (C~C, A5 R 2455 RVIE I R EY . B &
A SCHR A B, WBEL-Erh 2 i 7 it LR H B R
EARIER A ERB0OPMARIEREAEY . TR, Hit
e BUEE ORI R TR AR R 2 RS 2
PGP R W, 2B T B N AME G F )T G
T REEARNGR W Z5 M 2 RA WA (DL 1) 1-
IRIEDUEZE T MRS (AL-A3) Il 1- 2R B 28 T N R 28
(B), Horp A 1 - R IE AR T NEEE . LIR
HBHTHIE S A (1),

1.2 HEEEY

T Il 25 4k & ¥ (Flavonoids) DA 2- 78 JE {4, J5i il
(Flavone ) A %00 2544 , 385 0 43 A T H AR A L 8
SHEREE I Y B, Wit R Ll s i R 2R
SEERELL B IR S Y E s BA R IR
WAL Z 0, [FI I Sun S5 Ak UL 4 85 1 — > A
AR R PR R S B . LLR Rig 4 e
HE) 36 N EEIEA G Y (WK 2) .

1.3 #BERHENLEY

X1 THE 2145 SR P P R T F 4 5 k4R OBk L
LR IMEAE Y, 458 GC-MS 73 B %55 ) 284>
FER ML U (W 3) .

1.4 Br

BOLEREA 9O EY (WA 4) Kok A Bk
JUERIMR BARES AR AR L 3.4- IR 2
P
15§ 8%

i 2 (Sterol) J F AL B DI — b, BA 0K TR
T, A DA 2 H R 2 3 ke 2 Sk
PNE B L L oy B 44 B RS
(H#S).

1.6 A EALeH

BEILEBR A DL BRSO R R B AR
Zt B JRCR A KA AR R BT A TR
PEREIE A LR 5 2 A e TRRL-E b
E SR PR EI R AL B P IR 6

2 THIEEM

Al Y 24 BE2A 0 98 B 20E 5ok L-EAE Bt bR 3t
FREE R PR AT LRI R
1 B A A B A T B — AR W I L (BT
At B — s B -

2.1 #whE

AR ML PR SR T E NS
Sz R, Hoh KRR RIS W B s AR T A
o WA A PR SOK B L AR AR 25 R SR S i
B AR M A E R R REASRUL £
AU 1 B 22 /N R IR /K 9 EAT, AFLAR
It MDA46 L)L S RS AH 14 -9 Hep A8 Fil MCF-7 45 i 4
L BR A R, 25 3 Won B — o B3R R
Yong 25575 15 WF 5T K& L2 4E 8 F B R AT LUFS L Hela
NE S99 20 B O BELIRT G2/M 3 41 it JE1 48] 5 Zhang 5519 JA
BEJL-E o B i 4- 25 W AL 95 2 -7 -0-B-D-Hii 4§
ML MR 5 1 5 2 B Y 35096 400 L HeLa A1 P22 200 i
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®1 BILEPAREREUEY

Vitsd s »>TX »TF Lk
1 18.2B.3B.4'—% ¥ & 23 &5 (18,28.3B, 4'-Demethylpicropodophyllone ) C,H 0, 398.1 [5]
2 4 % Jis % (Podorhizol ) C,H,0, 4164 6]
3 4- LA E R 79 7 Bt (Picropodophyllind—ethyl ether) C,H, 0, 4422 [6]
H;CO OCH;
OCH,
4 Anhydropodorhizol C,H,,0, 3984 [6]
5 & % Mg % 3 (Podorhizol 4'—0-beta—D—glucopyranoside ) C,H,,0,, 594.6 [7]
6 (=)-Tanegool-7'-methylether C,H,0, 4015 [8]
7 Methylepipodophyllate—4—0—B-D—glucopyranosyl—(1-6)-B-D—glucopyranoside C,H,0, 7547 [9]
THsk
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Via s 2T X 2T & LAk
S+ B9 4 F -4-0-B-D-vtwh H) & 48 K - (1-6)-B-D-wkh & £ #& F (Tsopodophyl-
8 C, H,0, 726.7 -\ [10]
lotoxin—4—0—B—-D-glucopyranosyl—-(1-6)-B—-D—glucopyranoside ) : 2
9 Lanicepside A (C JHL 0, 538.5 [8]
10 PR ARG EE( 4'~Demethylepipodophyllotoxin ) C,,H,,0, 400.4 [11]
11 J&et 26 % (Peltatin) C,,H,,0, 414.4 [12]
12 % %G 4% % (Picropodophyllotoxin ) C,,H,,0, 414.4 [13]
13 5t % 3 7 87 (Isopicropodophyllone ) (€ 5L, (0, 412.4 [13]
o1
0
< .
o I, \<
14 .93 7 % (Podophyllotoxin ) (CHENON 414.4 Y [13]
MeO’ % OMe
OMe
LEET
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ey
5 & Ak 2F X 2»TE Xk
15 % .93 7% (Epipodophyllotoxin ) Cplil 0, 414.4 [14]
16 % W 3 & R.G E& % (Demethylepipodophyllotoxin) C,,H,,0, 388.4 [15]
17 + 8.2 G 4 7% (Deoxypodophyllotoxin) C,H,,0, 398.4 [16][13]
OCH;
OH
0
CI Dy
o)
* &2 3 4% (Dehydropodophyllotoxin ) C,H 0, 410.4 % [17]
MeO OMe
OMe
0
0.
< o)
o:@é%\
S 63 %89 (Podophyllotoxone) C,,H,,0, 412.4 % [18][11][13]
Mm()/Q\UML
OMe
&)
0.
CILL D
l8)
4'—3 ¥ & %, G 7 8 (4'-Demothylpdophyllotoxone ) C, H,0, 384.4 Y [19][17]
MeO' O OMe
OH
T
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Sk
ST
A5 4 FER ik
=z
HO. L|)
21 B-J&t @ % (B-Peltatin) C,H,0, 414.4 [20]

4'—% 9 KRG8 F-4-0-B-D-vkvh H) % #&3 (4'-Demethylpicropodophyllotoxin—4-0—
22 CyHy 0y
B-D—-glucopyranoside ) :

MeO’ % ‘OMe

L-% 3 % % -4-0-B-D-wkwh & % #& 3 (L-Picropodophyllotoxin—4-0-B-D-glucopyran-

B C,H,0,, 5765
MC()/Q\“MC
OMe
/\0
0,
" I o [23]
24 bt & (Diphyllin) C,H,0, 3804
- [17]
25 .98 (Picropodophyllone) C,,H,,04 [13]

octl

OI1
0.
( b
(&)
26 B-RrTEE C,H,0, 4144 § Y [17]
MC(J/Q\OMC

OMe

THEER
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F5 AR 2T X 2>TE ECEN STk
OI1
0
<
27 a-RrtBE C,,H,,0, 400.4 i b [17]
MeO/Q\OMe
OH
~

28 B3 7% —4-0-7#) # 4 3 (Podophyllotoxin—4-0-glucoside)
29 #.6 M B (Podorhizol-1-0-B-D—-glucopyranoside )
30 4'-% ¥ % AR 9 7 F (4'-Demethyldeoxypodophyllotoxin )

C23H32013 576.5 ()m > [17]
0
0
0 on . o
C28H34013 578.6 o O o 2 0 [1 1]
Hoﬁ/
on
MO OMe
OMe
0.
{ .
5}
C,,H,,0 384.4

2177207

T AN M SH-SYSY 2 3L 1 7] 2t 0 HsF ) 03 4 (%) &4 e 5
PEAEF , HeLa He SH-SYSY B A #UE ; Al Lin 45752
BT 5E 22 B 425 F L L 95 3 -7 -0—B—D— 41 28 Nl g
BEXT N2 (HepG2 ) 240 bl A 522 70) 22t R () 4R 14
F AR R A E R o JE A X R R R AT M kot T
DL BB o f He i 259 49 ik HE3a 1 B vP-
16(Etoposide) & JEJA T HI VM=26(Teniposide ) % . 1%
SR SEAUIE IIR EUIE  ILI /IN H E
FRYT IS T — & i g8 Bk 5t 0 24 B350
PRAK S R 22 Ah , VP-16 Y 16 1 78 At 2 1 e
SR — DR, AR AT A R E AT Ak e
A N B | VAN N R N = s 1 4 RS = w1 = e
TS E RS E FDA HLE L7, i ek
22 HImE

POL-E A PR EEN . BOL-L X RS

T ) SR 2R AT A ) S e wE (CHILV ) S22 i (%) 41 1)
VIR 1, s A S 56 S B HT H seoxsd B L L
ATHEIC, $E U O] LA g a0 ) B ayE 20 1, T
R ot B O B PR R R TCTE M e B s 22 . ML
T M 2R —=3—0—B— 1k M i 4 W 2 A 4 ) . 2t 2
a5 1 (HSV-1) BYAE T, A R il B2 (CPEI-50)
0.02 g+ mL ™5 ¥ Y2 F1 25 25 FLE2S 1y % HSV-1 Rl 5% 43
B 205 75 (CBA) A #I I/ 1 , % HSV-119 CPEI-50 43
B2 0.03 g mL 7 F15.00- 10 pug - mL ',
23 F Xk

AN M L-EIR A —E R HAE T . Inamori 557
B9 e B0 Y B 28 0 72 ] /DN ol e TR L 2 s &g ol
2P R B R R O 5 SR A S A IO R L
MRk L 4 A 1% SR i 1% £ i R 8] A e [ B g B
R U /N RSP A SR A AT B AR . Maleck 55 Ak
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x2 BILELHEMRELEY
A5 AR 2FX aTE X EN TR
\
1 W}i}%’—?’,él—;‘?%(Myricetin—:i',4'—dimelhylether) C,H,0, 346.3 o O . . [26]
L1
9@
2 3-0-"F Mt & % (3—0-methyl—quercetin ) C,,H,,0, 316.3 1o o O [26]
P
3 WL & By —-3-0-D—vib ) # ) 4% 3 (Kaempferol-3-0—B-D-glucopyranoside ) G, H,,0,, 448.4 O | [26]
Efigies
4 HEFE-3-0-B-D-wtrh ) £ 4E 4 (Quercetin-3-0-B-D—glucopyranoside ) C,H,0, 4644 FNF ‘  26]
5,6—(2,2=-Dimethyldihydropyrano)—2—(3—methyl-2—butenyl)-7,3’ ,4—trihydroxy—3—methox
s yldihydropy y y ydroxy Y om0 4525 2]
flavone
6,7-(2,2-Dimethyldihydropyrano)—2—(3—methyl-2—butenyl)—5,3’ ,4—trihydroxy—3—methox
6 Ry ' ' e Y H,0, 4525 [25]
flavone
7 5,6—(2,2-Dimethyldihydropyrano)-7,3’ 4’ —trihydroxy—3—methoxyflavone C,H,,0, 384.4 [25]
8 6,7-[2—(1-Hydroxy—1-methylethyl)dihydrofurano]-5,3" 4’ ~trihydroxy—3-methoxyflavone  C, H, 0, 400.4
9 2',3'=Furano—5,3",4'~trihydroxy—3—methoxyflavone C,,H,,0, 408.4
LTS
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Ve AR TR HTE LMK Lk
8—(3—Methyl-2—butenyl)-2", 3’ (2—hydroxydihydrofurano) -5, 7, 4—trihydroxy—3—methoxy fl
10 ' ' FaoRay e e H,0, 4264 [25]
avone
7,8—(2,2—-Dimethyldihydropyrano)-2—(3—-methyl-2—butenyl)-5,3’ ,4—trihydroxy—3—methoxyfl
11 Ry ' ' e Ve H,0, 4685 [25]
avone
8—(3—Methyl-2-butenyl)-2",3—(2,2—dimethyldihydropyrano)-5,7,4—trihydroxy—3—methoxyfl
12 ' ' PRy Y Y0, 4685 [25]
avone
8—(3—Hydroxy—3—-methylbutyl)-2’,3'=(2-isopropenylfurano)-5,7,4' —trihydroxy—3—methoxyfl
13 W y Y- B propeny. iy y Y. C,H,0, 466.5
avone
14 7,8=bis—2',3'=(2,2-Dimethyldihydropyrano)-5,4',2"-trihydroxy—3-methoxyflavone C,H,,0,  468.8
15 7,8=bis—2',3'=(2,2-Dimethyldihydropyrano)-5,4",2"~trihydroxy—3,1"-dimethoxyflavone C,H,0, 498.5
7,8=[2-(1-Hydroxy—1-methylethyl)dihydrofurano]-2’,3’—(2,2—dimethyldihydropyrano)-5,4’
16 Y VT Ry C,H,0, 468.5 [25]
—dihydroxy—3-methoxyflavone
17 5,7,4'-Trihydroxy—3—-methoxyflavone3’—0—B-D—-glucuronide—6"—ethylester C,H,0, 5204 [27]
Thgk
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A5 A AR 2FX  HTE EXSEN AR
18 5.,7,4'=Trihydroxy—3-methoxyflavone3’'-0-B-D—glucuronide=6''~methylester ~ C,,H,,0,, 506.4 [27]
9@
19 7 T (Rutin) C,H, 0, 610.5 o o [27]
20 8,2'—di(3—Methyl-2-butenyl)-5,7,3’ 4’ —tetrahydroxyflavone C,,H,0, 438.5 [25]
21 6,2'—di(3—-Methyl-2—-butenyl)-5,7,3’ 4’ —tetrahydroxy—3—methoxyflavone C,H,0, 452.5 [25]
22 wE B W 27 (Topazolin) C, H,,0, 368.4 [25]
23 4'—¥ 3.1y &8 (4'-Methyl kaempferol ) C,H,0, 300.3 [25]
24 %% (Rhamnetin) C,H,0, 3163 O [25]
. | ()
25 3’.4'~(2,2-Dimethyldihydropyrano)-5,7-dihydroxy—3—methoxyflavone C, H,,0, 368.4 - [25]
0\§
RI=R2=
Tk
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B2 2T X 2TE EEOEN Lk

o , L
7,8—(2,2-Dimethyldihydropyrano)-5,3,3’ .4’ —tetrahydroxyflavone C,H 0, 370.4 - [25]
B3 WV K2 £ % # (nor—B-Anhydroicaritin) C,H,,0, 354.4 [25]
A7 4% B ( Citrusinol ) C,H 0, 352.3 [25]

: |
#t B 7 (Quercetin) CH,,0, 302.2 - - O [17][11]
L) & % (Kaempferol ) C,H,,0, 286.2 [17][11]
|
8% %M 2k o1y 7 B (8~Prenylkaempferol ) CyoH, 0, 3523 [17]
8,2/~ = F R M At & -3 BE-4'-0-B-D-#) H 4B+ C,H,0, 354.4 [1]
443k % (Acacetin) C,H,0, 614.6 [1]
& 5B (Sophoflavescenol ) C, H,0, 330.3 [1]
THYA

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology ) 1565



2025

THER

B tTE HBH *Vol.27Nob
Sk
F5 AR 2T X 2T= itk
35 Podoverine A C,,H,,0, 368.4 [1]
36 vt K% (Diosmetin) C,H,0, 384.4 [1]
#3 BHILELHELZBRELEY
A5 FA S 2F X ST = ZEH R Lk
1 2—-Myristynoyl pantetheine C,;H,,N,0,S 484.7 e AR, [28]
2 tert—Hexadecanethiol C,H,,S 258.5 [28]
SI
3 Tetradecanoic acid, 2-hydroxy— G, H,0, 244 .4 /\/W [28]
4 -+ b2 B% (1-Heptatriacotanol ) C,H,O0 537.0 - [28]
{ o
5 Cholestan—22 (26) —epoxy-3, 16—dione C,,H,,0, 414.6 | o 28]

N

13

N

N

6 Octadecanoic acid, (2-phenyl-1, 3-dioxolan—4-yl) methyl ester, cis— C,H,0, 446.7 3 [28]
he
7 +—}t (Undecane) G, H,, 156.3 [28]
8 9, 10-Secocholesta=5, 7, 10 (19) ~triene=3, 24, 25-triol, (34, 57, 7E) - C,,H,,0, 416.6 [28]
9 Octadecanoic acid, 4—hydroxy—, methyl ester C,,H,;0, 314.5 e [28]
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K AR 2T X 2TE ZEH X AR
n—° / \ o
10 2-Furancarboxaldehyde, 5— (hydroxymethyl) — CHO, 126.1 o [28]
H
11 IR —13-=+ M B2 (cis—13-Eicosenoic acid) C,,H,50, 310.5 z [28]
: “Y\/\/\/\/\/\‘J\"
=
e
12 %8 (Erucic acid) C,H,,0, 338.6 M [28]
13 E—-8-Methyl-9—tetradecen—1-ol acetate C,,H,,0, 268.4 /\/\%W/\/\V”VA\U/J\ [28]
H (\/”
|
0.
H
(‘) /“
14 |-Gala—l-ido—octonic lactone CgH 0, 238.2 N [28]
”/“ [¢}
0\ 0
H
15 1-Hexadecanol, 2-methyl— C,,H, 0 2565 0T T 7T og)
)
N
/ N7y
16 N—[4- (4-Chlorophenyl) isothiazol-5-yl) —1-methylpiperidin—2—imine C,H,CIN,S 305.8 [28]
cl
OH
O OH
17 D45 4% (D-Mannose ) CH,,0, 180.2 [28]
HOY OH
OH
18 A7 48 8% (n—Hexadecanoic acid) C,(H,,0, 256.4 WW (28]
19 12-Methyl-E, E-2, 13-octadecadien—1-ol C,,H,0 2805 7 7T YT 8]
20 17—+ A$#: (17-Octadecynoic acid) C,,H,,0 2804 7T, (28]
21 B R, 13-+ A8 B2 (trans—13-Octadecenoic acid ) C,H,,0, 282.5 ‘“j/\/’\/\/\/w’\%v/w” [28]
22 9-NA—11- K —+ &% =5 B2 ¥ B8 (Ethyl 9.cis., 11.trans.—octadecadienoate ) C,,H,.0, 308.5 . ))/ [28]
\/*’M
THgk
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gk
A5 AR 2T HT=E LR Ak
23 9 (11) —% &4 (9 (11) —Dehydrotestosterone ) C,H,0, 286.4 [28]
2—[4—Methyl-6- (2, 6, 6-trimethylcyclohex—1—enyl) hexa—1, 3, 5—trienyl|cyclohex—1—
2% ' e ! e CLH,0 3245 [28]

en—1-carboxaldehyde

25 6, 7-Epoxypregn—4—ene-9, 11, 18-triol-3, 20—dione, 11, 18-diacetate

26 Sa-Furost—20 (22) —en—26—-o0l, (25R) —

Furo[3', 4:6, 7lnaphtho[2, 3—d]-1, 3—dioxol-6 (5aH) —one, 5, 8, 8a, 9—tetrahydro—5—

27
(3, 4, 5—trimethoxyphenyl) —, [SR- (5, 5ad, 8at)]—

28 3-Desoxo-3, 16—dihydroxy—12-desoxyphorbol 3, 13, 16, 20-tetraacetate

237732

C, 0,0, 460.5 ‘W/ [28]

C,H,0, 4427 y [28]

2977463

398.4

22772217

C H. .0

28773810

534.6

IL-EMRZEHRER Z B Uy | L 22 28 R S 58 1 25
B0 VA A T AN T e JEE ) A R PR R R TR S
e AR I B3R K s Al U SR IR R R eI R
B 2% B0 4R 2 AR R R B AT Iy ol AT W B R
KAEH

24 #K

W57 22 B B L L v 4 2 75 20 9 e 28 Fn il 4%
My TR T AU RS, Sharma S5°R FHREPE T AR ) 2R 1
Jie 7 B (PAMAM) BfIR K53 F 8 6 0 % H # &
(DPODO) #EATSEHS , & Bz Al 40 1T s 2 08 2 Ak 2H 21
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AL B e, B AL = S Rt 25 X&m-F

(HCC) /N BRI 2 P 2 ) 1L—6 Al NF—kB 19 7K P 7 IfiL SRIGEBRAFECIT 5T A MR L-L BB IR TS 25, Al %
IERIIIRAL IR TE S i wx Ji V- LS R RS o R 25 47 R0 o F-0F) g

F4 BILEPBEUZNS
Vi AR 2F X 2TE EZOEN Tk

CH,CH,0H

1 Xt # # K T 8% (p—Hydroxyphenethylalcohol ) CH,,0 138.2

8771072

[29]

OH
HO
2 3, 4-=# J 3K T3 (3,4-Dihydroxyphenylethanol ) C,H,,0, 154.2 Ij\/\ [30]
OH

HO'

3 Junipetrioloside A C, H,,0, 358.3

167722

4 Junipetrioloside B C16H24010 376.4 o [30]

OH

O

5 st # H K ¥ 8 (p—Hydroxybenzaldehyde ) H [29]
C,H,0, 122.1
HO
O, OH
6 J& LB (Protocatechuic acid) C,HO, 154.1 [29]
110
OH
O

(0]
7 4-# 5 -3-% £ K & (Apocynin) C,H,,0, 166.2 -~ D)k [29]
HO

FHsk
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5
Vire7 A »>FR T E EXOEN Xk
O
OH
8 A 3B (Vanillic acid) CHO, 168.2 [29]
HO
(@]
/
\U g“
A 3 B2 —4-0-B-D-# # #& % (4- (beta—D—Glucopyranosyloxy ) —3-methoxybenzoic
C,H,0, 3303
acid) HO.
[}
x5 ILEtPEERLEY
Vi 2 A 2 F X 2TE Lk
1 Sa,8a-iT £~(22E,24R)- % /A 1§ -6,22- =i -3 8% C,H,,0, 428.7 [31]
2 7B-# A -5 & 5% (7B-Hydroxyl-sitosterol ) C,H,,0, 430.7 [31]
3 B—4- & B2 (B-Sitosterol ) C,,H,,0 414.7 [31][17]
4 #AF | 3 (Daucosterol ) C,H,0, 576.8 [31]

A, IR 1 RE 2K R AR 2 R38N 4k i 5 1
15 R 2 A, AT AT RE S| &)™ B e T AR
BE L f B n] 2% A i KK B B AT iR
475 BIAERBL-ER PR R R IR A
61 4% F 7t DI R ANE FOAEAR™
2.6 abvZARgR

RGP 2Y a5 CGE—ME) ), 5 SAE Y i B = A
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LI 25 3 170 A7 1 WAL IR AR TS, Zha 85558 2o 1 7
SRS TN BRI | LAVEAG M Kz 2 R0 LU 25 19 1
AW - G55 7R 25 T B 3R 5 L2 I 0 /)N BRUTZ K
TR ORI AE K, NZ IR AR AR AT, BRIV ASCR 1 2
27 RELEN

Uil 7 AR 9 R R F 28 (PEP)/E Bk Lt
S RYEORAIR G Y T I T2 v 4 Y N R N
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&6 MILthHEMELEY

55 AR 2F X 2T MR Lk
1 QA7 A8 BR H i B (—Tripalmitin) C,,H,0, 330.5 \/\/\/\/\/\J% [31]
OTT OIT 1
2 a-D-#j % #8 (a-D-Glucose) CH,.0, 180.2 1o SN
on on
OH
3 5-# P A HE#% (5-Hydroxymethylfurfural ) CHO, 126.1 \ [31]
O
Oz,
4 =+ 7582 (Hexacosanoic acid ) C,H,0, 396.7 /\/\/\j‘ [17]
\
5 4 2 % (Coumarin) C,H,0, 146.1 [34]
(@) [¢]

B . ULAL, PEPFEHE & /)N BRUMGLEHE B0 L B2 2% fife b ZE K
Finigs & 9 A AL B AL e TS A0 o o, S8 R R P
ROR . PEP I G2 K R AR MG E P 7K1, B ] 52
M BILAAS 922 B 07 A BIL ) 2 90 BLAAS PN B o o AR A 7R
B 5 68 B B B T IE w4 i b B bt A A Be L i — 2P
E[IE PEP AT PR M 1 1 5% M AL S e T BE
2.8 HEAAB IS4

Ganie 557 Ak JL-LARARZE 70% £ BEHE B X
DAV S AR Bk (CCL) 5 5 KBS i O B AL A 14 4R
AT PR S g, 45 R R bt Ak E 2 2 . Kumar
FGEIRESE R ML L y S0 B 4 4R A AL AT e
SR T A OCER MR IE . Verma S5l H A HF
7R RER -B-D M A B A T RS iR (G-
002M ) Xof 4 55 15 /1N FRGHEAT FUAL B, S B0 /) B4 L
I B G o A B AR ik /D L 8 UE G-002M 7] fig i i 35 B A
FH 2 DR DNA R 5 P8 1288 PR R DU S 1
29 HAeAER
2.9.1 BT Aok H B

Saarela %59 L FHRIE A S0 B Y F FE R 0] DME
Sk 1B 9 700X L P AR B R AR A TR YT -
292 B RBIER

AR IE R R IL L MR + TRy R S O RR f+
PEFTIRIRIT ARPIIBIE (CA) HEAT A, 45 2R /R IR AR
5394 89.88% i1 74.46%'", iX — A L FABE L&
FEVRIT AR BRI AR 2 (P<0.01) .

293 EBH A S KRR

AR 2 BRI 58 e W O I 3 R A B W 018 1 =2
SER KRBT R EENTC ) OB ARG
LBERIE R IE N 2 R AL SRR — 2 IR
PR,

3 B

3.1 BARRERR

1999 4F Jil AR H B2 24 R 2 B s 1= e A A= 1 — 1 v
BT A R L Ao 2 4 i) S 41, D DR SR IR T £ e AR
FOHELE)'™, S8 aE A A BT R
A7 8 7E 90 AN IR MK L S B0h &, 5 R AE WL
YLV L1l P 25 3l AT 40 A A RS IR K LB i & 2B v
B IEROM K IS DU TE ) T RRAC B R
2 AT IG A BRI o S A CHGE T — R
FiRRBEL-E 250 )5 B — RS T e
W 45 22 40 14 fe PR 32 B0 A R DD e e 1) R 4911, S 12 W
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MEIL-ErhdEn s 2
32 FHHEE

I A A OR FH e B MR S0, KBk L L 7E 0.50-
0.01 g-mL " BEHL 7 45 4 41 % A 4 10 H KM /s [ (e
A ) R 2], v as A R Ak E o S ER
14K, iCFAE T80, 5% FH Bliss e A5 2Bk L L 2E %
AU LD, 4 0.0887 g-mL"s HdE/NERIEA K/ME K
BN O 1R R ARG LK s | ok
ST SIS X UL K L LA e A EE R I
PR FH 245 15F Iy 3 B0 5] PR 44
3.3 bt kA

BEL-E b R R B AR R A 2 1, (h AR B
23 ) e, NS T ARG I T A A
5 Z M LD, 23 1 M (24.6+0.42) mg- kg™, 30-50 mg-kg™
F1(90+2.2)mg-kg"'o Wy rh 85 RN TG T |
Mk, rPoft A P R I R T R DR TP B
VASLY/ibl i B sl b= d P =) I Y o
U R BRI R Sk R K RS
Wl LR RIE | A0 M AR SRR SR L il AR s
> KA JE A 2 BRI A, i AUl Bliss 10
FIR G i 2ot v R N AT | PPN T 1 iR AR 4R 24
/N BRI LR A 25 30 125 S8, T 1 T A ) o
PLER A 1 22 A 00 R L A B T I IR 1 A 2
2y, BRILZAh, Sun S ERE L L B SR BOF 4
T FRTEER XS MCF-7 ZL MR8 41 i 52 A1 HepG2 JHH-i 4
JEL 25 19 200 B 75 1 Ty i S R A R SR ) 4
EIEIa<sy/R

4 FREFREWETN 5T

BEL-EA B R E R (AL oy & i
it 7 XA B A 5, NI Ar e 26 5, R4 e =k Lk
4 B P B Al R R XE . MR L-EAR 2R AR (AR
N BRI [ 24 i )i s, 7 T WD 94 5 o D00 v L DA
LS A LB Joi i o 2 8 I 3 A A R O L
Q-marker 3% — M2 9 K 28 B 50 R E A 22 )
TR, AN R 24 B A% G0 D 003 A OG  TR]If
Xt 2 A P B OCH 2 . Q-marker YR AL, A
RERAEZY R 19 F AR A I R v, B A P 25 ] 45 A9 45
ANERAT R R A 2 TR P R B OCBRER AR DR, B E
L A3 9 Q-marker 47 7R 52 37 A 903 V81 11 42 3o
ot il AR R AN LA L T A P ) A o A

CEoREx(lae

VRO I DT X R L B i A TR AR
4.1 ARIETH R ALY F G F RAC T A AETRM FT F AT
&Y

ML PR Y8 A, 2 Ml e B Tt 7 P 5 1) 2247
LAY T8 N B AR BV s Eg )i
Lo VU A5, 1 Ah 3 A AR BN RE | TR I BT T O
PR JE R AE 7 ML B e T /NEER L L s
(Sinopodophyllum Ying) , 5 /\ ff 3% J& (Dysosma
Woodson) | /& M3 ( % F1) J& (PodophyllumL) 35 %% ¢ 2
AT, /A JE Bk L& J& 23 3 8 Woodson - 1928 4
FIRE A AE T 1979 4 DR I FE T vh B30 H R 1, 3594
FZRA ™ AR, BN Ao #5002 )
TR AR LT AT T IS R IR R R 2 B
KA TR KR I A W oy 3 P A
o R 1R AR T IR ARG R 7EpkL L
FIEG REAREY T2 S B e A E
W, AR O UESE 1 -R L DA 28 T RS
AR BA 2 7 AT A FE SO Uk
A HAER], IRl if 2 B W35 i A s e, 14
MU Z T WERRE AR R I & W o0 A Yo R A s 22 H.
RSP, T 2 EAE N Q-marker B BAE AR BEY) 5T
42 RICAEGHHIAN R EAFED

280 B 258 B PR A O R AR T 2584 1)
an BB TEARRREE EJvE 12y, i, 259
IT R ] AR A i € Q—marker A9 B ZEAR BT (R A A 7R
2o AR KEE T RE IR P, XS SR 2k 22 L 1Y)
WA RIE AL . HARGE RO BRI T
NSRS 7 | 7 9 SR R (TN = RN BT S S
BRATH A A A KTENZ I 24 A e v 2 45
SETT, AR PR, B R A bR BT R AE
FHT U H 3 3R LA R AT UV Lo A Bl s 1 9%
IR A L IR T R 3R L A% T 46 B2 B 43 Ok
WA R, DL B DA AL 2 o 5 AL G DR Xf
N, BRI VR A £f Q-marker B B S E K E
43 RIELRG AN R ZAFED

CMET R TR 1B M X AR D E T 2y
TEIRYT i A b (AR AT SRR, AT AR S I R 25 1
A, A 24 1 2 00 P 25 Q—marker I 75 25 HE Y
KHERIR™, BEIL-CHRERR A8 AR 2P
W, 259 B MR 5 N 5 1A i DA G, B0
IO OG FR ™, S AR 24 R 1Y i PR R A i
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B2 #kJLE Q-Marker BIFF 8 1E

2 AL LA B 2 AEWIORAE 1y, b A A
SEZAL B DR A B O AL BRI Z AL, Ak
B YRR ORI, AR IR 2 1Y
W R Z R T A W B | 2R s B 2
RN L LR FESRAERERSTA
Ko HHULAT L, ¥ A 2 R R # R 58k
L 1 1% G2 25 M 5% 0 AR OC , AT AE R PRAG Bk L€ Q-
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4.4 ARFLFH AN R EAFEY

B LA BRI PR 552 B v 3 28 T 470 I e A
WEE. AR SR, BEL-E P ARAR R KL E
Yy EA B DU TS, b BB S T 24
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4, Horh O B R 2R AR T DUBEIR HIV 9 52 1] 5
i e 2% —3-0—B -1k Wi 481 2 W P &4 il HSV -1, 1T
iz B A F 2 3R AT U ) HSV-1H CBA™ AR
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FALE Y M Bz 3R =3-0~ B~ IR I 1 4 W 7 12 B 11 2% 1y
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4.5 ARFLT R A TN R AT ED
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[F) s 00 7 MG L 2568 e B 3R R R R R
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Research Progress on Chemical Composition and Pharmacological Effects of Sinopodophyllum

hexandrum and Predictive Analysis on Q—marker

LEI Yan', LI Yuzhuo’, WANG Wanying’, SU Lu’, KONG Jiao’, LI Ding’, JIA Hongyan', LIU Chuanxin’

(1. First Hospital of Shanxi Medical University, Taiyuan 030001, China; 2. Chinese Academy of Medical
Sciences & Peking Union Medical College Institute of Medicinal Plant Development, Beijing 100193,
China; 3. Henan Key Laboratory of Rare Diseases, Endocrinology and Metabolism Center, The First Affiliated
Hospital, College of Clinical Medicine of Henan University of Science and Technology, Luoyang 471003, China;
4. College of Chinese Materia Medica and Food Engineering, Shanxi University of Chinese Medicine, Jinzhong
030619, China; 5. Laboratory of Drug Metabolism and Pharmaceutical Analysis, College of Pharmaceutical
Sciences, Zhejiang University, Hangzhou 310058, China; 6. The Affiliated Cancer Hospital of Zhengzhou
University & Henan Cancer Hospital, Zhengzhou 450008, China)

Abstract:  Sinopodophyllum hexandruma is a traditional Chinese medicine in China, which is mostly distributed in
Gansu, Shaanxi, Sichuan, Qinghai, Yunnan and Xizang, etc. In recent years, with the gradual deepening of the research
on the chemical composition and pharmacology—toxicology of Sinopodophyllum hexandruma, its antitumour and antiviral
pharmacodynamic evaluation has increasingly become a research hotspot in the industry. Based on the chemical
structure, pharmacological properties and the theoretical basis of quality markers (Q—markers), this paper presents an in—
depth literature review and analysis of the chemical composition, pharmacological activities and Q-markers of
Sinopodophyllum  hexandruma, and systematically explores and predicts the Q-markers of Sinopodophyllum
hexandruma. It is proposed that Podophyllotoxin, picropodophyllotoxin, podophyllotoxinone, quercetin, kaempferol,
quercetin-3-0- 3 —glucoside can be used as the Q-marker of Sinopodophyllum hexandruma. In the later stage, these
index components can be selected to control the whole quality of Sinopodophyllum hexandrum, and provide some data
support and theoretical reference for the quality evaluation of Sinopodophyllum hexandrum.

Keywords: Sinopodophyllum hexandrum (Royle) T.S.Ying, Podophyllotoxin, Podophyllotoxone, Pharmacological action,

Quality marker (Q—marker); Constitution—based toxicology
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