“assaai Drug Evaluation Research 84255581 2019458 - 1033 -

RS XREHNUER T REWEERER

e, H K2, AR, X
1 REHREZ RS, KiE 300193
2 6 R A KRS Rk, Wk B 065001

k'L o5k AL S Hk”

¥ E. YW Phellodendron chinense. 5% P. amurense YT JEM 2 o BIAE N FEMI . SCEAMANL, 3182005, 2010,
2015 AR (PRI 2 ) WA WS o AR PRI 2 AL v 23 B H SR IR AL 25 B BB AR AE MBS . AT S MR, Wl
F. RN EAE ERMERSE, BAPWE. PuE. PO . RY OIS 2 AR . SRR AR AR . DR Bk
oy AEVEERI DSk e, ik BRSO B 2 AR R R S R SR R 2 R

XBEIE: BN RN AR VST
hE 5SS R286, RI65 MEAFRERS: A
DOI: 10.7501/j.issn.1674-6376.2019.05.043

NEHRS: 1674-6376 (2019) 05-1033-05

Research progress on chemical constituents and bioactivity of Phellodendri
Chinensis Cortex and Phellodendri Amurensis Cortex
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Abstract: The original plant of Phellodendri Chinensis Cortex was Phellodendron chinense, and the original plant of Phellodendri
Amurensis Cortex was P. amurense. The two kinds of medicinal materials were recorded in the Pharmacopoeia of China in the 2005,
2010, 2015 edition as different species, and the chemical constituents isolated from the two medicinal materials mainly include
alkaloids, limonoids, phenolic acids, terpenoids, phenylpropanoids, volatiles. They had many biological activities, such as anti-
bacterial, anti-cancer, anti-diabetes, protection of cardiovascular and cerebrovascular. Recent advances in chemical constituents and
biological activities of Phellodendri Chinensis Cortex and Phellodendri Amurensis Cortex were reviewed, which could provide
references for further study on the pharmacodynamic material basis, pharmacological effects and rational clinical use of drugs with
Phellodendri Chinensis Cortex and Phellodendri Amurensis Cortex.
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Fig. 1 Structures of limonoids obaculactone (26), obacunone (29) from Phellodendri Amurensis Cortex and Phellodendri
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Fig. 2 Structures of phenolic acids amurenlaetone A (40), amurenamide A (42) from Phellodendri Amurensis Cortex and

Phellodendri Chinensis Cortex



“assaai Drug Evaluation Research 84255581 2019458

+ 1035 -

% & 2 £ T 5 (dihydroniloticin acetate, 50) - JG 5
it (friedelin, 51) . piscidinol A (52) \hispidol B(53) .
bourjotinolone A (54) . £ & fifi (Hispidone, 55) .
cneorin-NP,,(56) 1 melianone(57)%’,
1.5 KRZRHE

RNERW OGS FERZAARTER. A
FEAAH O B2 AT (phellamurin, 58)7) V&
BRI (amuresin, 59) B HTH (phellochinnin A, 60) |
ST (phellavin, 61 . 235 57 ¥ A1 (phellatin, 62)
4 22 Bk (hyperin, 63) « B A12%4 /% (phellozide, 64) .
EEANZE1E(65) it FR-3-O-B-D-F7BE 1(66) &L
2% Wy (dihydrokaempferol, 67) . & A1 XU ¥
# (dihydrophelloside, 68 Al # 1 ¥ &
H (phellodendroside, 69) 55 ¥ i 25 Bl 73 . (£)-5, 5'-
dimethoxylarlciredion - 4 - O - lueoside, 700 (£ ) -
lyoniresinol (71) . syringaredinol - di - O - B - D-
glucopyranoside (72) % K JI§ & £ W 4 -
Skimmmin(73).6,7-—H 434 & & (scoparone, 74|
Zz % £ F (esculetin, 75)"" phellodenol E (76) FEMAEH
# (xanthyletin, 77)®" .aurapten- 7 - hydroxy-6-[2-(R)-
hydroxy-3-methyl-3-butenyllcoumarin(78) &&= 5K
57 o
1.6 HERNLEY

M FAE 3 BSAS B S B SR A& B
fi (campestero, 79) S i i (stigmasterol, 80) -7 £
fi (B-sitosterol , 81) 5% o
17 EERMMT S

MPEFHEA o B BIRHE R R - 2 dE H
J#i (myroene, 82) 745 /% (limonene, 83) B - i 7 Ji (B-
elemene, 84) . B-7 5 [ (B-citronellol , 85) % | 8-HI &
TR (86) 2T —HAE (8T) 2 I (88).2,4,6-—
FIBEELE(89).2,6,6-= FIAE-2-FR - 1,4-—(90).1,2-
TR 1 2SO TR 9- A TIR(93) k-2 1
IR (94).2,4-— 1AL 3P (95) 2-58)-2-17(96) .3
HIEL- 2 T R HDURR(9D) 2-5 S T/ e TR (98) .2+
T FHEHE(99) SRR (100D - FEER (101D 10-H
F- 8-+ PUME- 116 (102) KR AR (103) . 7-CFE-2- LA
(104D 5 - e B- 2B ED-WRIH I (105) -9 -7 Hs
BE(106) JHER (107 E R (108) .+ AL R (109)
6 \BISAER (11O S HE-5- P -1/ R (11D
1.8 HtLFEmy

I3 BRI HAdAL 7 5 7 9O GIR (lumicaeruliec
acid, 112) . fi 1 FR (ferulicacid, 113) . i #¥ (adenosine,
114) . anhydroberberilic acid (115) , A J& 7 & %

A (shihulimonin A, 116) , N-pcoumaroyltyramine (117«
1 (4F2FE- 3 B A -2 L 4-(3 FRFE- P FE)- 2 - AR
B bE-1,3-Z RO VLK b, 2K AR5 2N
FEAFTRE S R U0 PP IR R

TS RS ADTE B PR RN & & LA —
JEZE S . WS R HANES B A R A &R
YIBRIE Aoy A2 B A 5 D0 B I R B R T R Ay, e
B B A T VT Sy IR 28 i 43 5% BOAH N i K 3
MG B RS- B AAMBE G A B X B A0 5 o2 s ARk
SR B HE— D IR ONTIE T, 24528000 o A ) B A
T R 2 BRAE 2 R KA B R o I
IREE 255 .
2 EYEM

TR T A ) 2 BEAE R AEE DL LA 71
PUTE PUIRE 5 A L O 2R L B i s 2 4 ™
FL2G AR F R 14 B2y B 5 B SRR AL L ik
AL HE /N BEDR L 25 AR L B T ARV B B AR 250
B i 5 T A I R A R A AL S T
2.1 HiE

A W 58 2 B 55 A IR KRR B IR RN 4 3
1 40 R B 8 R B R JELAT A R AT T R
FF B 505 KT B - 9 I M B Bk A 25 B A 4
FHESY S BA i w3 A T 4 B 6 A BR B AT AR
0T 2 BR R S R R B A R R
22 HifE

=] 2% %0 DL BT 9 40 i HepG,, A FL AR I 41
il MCF, A &5 79 41 i HT29, A & J& 41 g MKN28
DI FERT G, HEAT A AN R v PR, 45 R R
AR — PR N TIRERE M N
B 1D 70 0 M, /N BEBRAE T S 0 95 40 il NPC/
HK 1 50 34T T HEFE . & Wy 0 38 Gy
JE /N BEBROG A M 2 R 40 PR AR D R BN BERRLLE ~
200 pmol/L ¥ B LAFEAH 5% 75 215 5 s 40 g AE
Too PRAMNMLE IR, &1 24 WA L /D
BEDH AT B2 51 As,O, 3 4] e B Rg 4t A o
T AN B R (1) /N BE T e gk i R Y L T 4 1) R
5 DNA HIRNA I AH B A FH SR 400 1) 3 28 08 S A= )
R B f 1 R B . 1% 24 R A ) OB 4 i AR K
ARSI 50 BRAR 9 RUAR A1 16 22 25T 24, SR 7
oIR8 A9 H R S FH VT
2.3 IHERTE

TR /N BERR R A B B 0 B A VE . Kim
SOV ST R I AT B B T E S O 4 i AME S



+ 1036 -

“assaaz Drug Evaluation Research 4255581 2019458

W T G 2 (ERK2) AR g Pt JUL I 33k i (PI3KO A2 gk
JH R D B, A IR KT o /N BREBOGT B 7K Ak & )
FHG B A 02 B . el (1) s PR AT 70 38 W L
X R AR RS R R R . /N BEROE I P C K
M B E RS 7R B0 ONRF 200 e AR UL AR R R
Z 2 mRNA 3R IAP . 7E5E IR K BRI 26 b 44
LA T O 5 B M B 2 L P Joi IR D e R A
Pk o ANBEGR OB UE BH B R4 I B 40 B A 45 1)
PRI KBRS 125 X T V0 T7 08 R A R ARAE H
24 RIPILCME RS

TR O ML 2R G A 3 R IR P sk
IOy I, PO 2R R B It o A5 7 T R AR 2R A 1
F o 555380 S0 WIR 0 70 A I 10 LA A% K
R R 7R 11375 v JUL PR A ( CKO L B2 i 0B (LDHD i
PE O WILZH 238 A Ak 4 54K Tl (SODD 3 H: i —
it (MDA) & & , 45 B L W 3 A K523 0.06 g/mL Al
B2 0.06 g/mL % 44 J5 i 25 FH ER R S 0 B 1 I
FH TR R0 LSk A CR Y A FAE A AL AT
A5 H0 ) SA E 2 AR R BRI P A G, B
R B FUUE B AN E A Y 5K RS AKAEH
T HLXT O A X a8 554 B W PR AT TR 97 e O
93~ o B ik T R A

FH O 5230 3 W B AT 5% B A LA 40 1) 400 4
P PR, BURT B R 2R IE D, P R
EAEAEH . KEMFRARKRHWF 2 AE
Z P A E VIR SR )iz, R AR AR A k0
WL B0 R R B I I B9 < PO BT R LB 5
Ifl, BA TR 7
3 45iE

BT B AT O B REX 1 P 24 64 7E 77 S A P
PEAR A A RS AT O KA g AR AR 2
ST H I B A N BT B A A
AN ] AN 2005 4F i € A ] 24 300 46 7k 245 44 4
SRR . R AR L DR AT AL 5 o R AR s
ARAE — 58 22 5 ARAE e PR A FH o 9 AR SR il e 1 7
B ZER, KRZAERA . W /hEEE — M B A i
FI SR AN VE FH I 25 30 AR PR R 264 BLI 25 &
AFAEZ2 50, W R 82 P B IS A DX 50 0 264

M 20 L HITF IR, 40t = AL 2 B AT
Tt A WD BR 2 B A3 S TR S 0GB R I A2 N M K
g5, R BRI S IR R B A R AL RSB AT
PN T B FH DG TR 0t e A, 2 WUAE LSS I 78 H R %
O R E I AR RN T

2015 4= hig € Hp [ 24 300 A R e B A 3R R /) BE

BATF DT 3.0%, AT D T 0.34% s KA &
iR N BE A 15 D T 0.60%, B 5T R 15 F
0.30%. T AT H AR WSS B o0 B 2R R /N BE B A1, 3L
by 2 IR S K 40 1 T 0% DA R /N B i At A 4 v
A FRAEE MR B I EAR R AR
P AR R R E B E B E R, AE
MEVEAN 38R 5 2 - 1 1T 53 B A vt , B 7S 4 5 R 2 B
B3 AR e AT 22 1) 4 B A9 ek 26 A 5 FR B T
B 5 06 TR DG SR S R T HE— SR IR N AL
2 IR A 1 B A, A 9 T Rk 18 B —
1R 1) B B 28 O TR I R B B A 25

WAL A 0T 58 B /N BERE — e A HE AR IR
W, 5k N R BR #5538 8 1 1 CURAT D) (300 76 FH 42
SR HRFH KR B A R 2, S A 25 W R AR AT
REF= A HAEF o AR SO 38 0 A0 S BEAR 1 A2
TR AT W R , (P R IR B 24 64 TR AL
SRy S B i L AN [, L2 B M AT REAT AR 22
o BEUUR RN S AR S E M R 2G4 E
Wi T 1A 22 S DA R 7 AR 2 S HL AR TG ) S b A AT
DAf6 5 4 b R R AL A R R, RS B 24

S 30K

[1] "2 [S]. —#6, 2015.

(2] FKEHE, ERE, B £ B, REM AR K
G ER G VEATT S (] DL BH 25 R R 2 22 4, 2012, 29
(10): 812-821.

(3] T, DRI, M SR, 55 in A AR A1 3
FAHE P A S e GC-MS 4 # [J]. H 15 B AR A
¥i, 2009, 28(6): 61-62.

[4] & &, 5. BRI TR T BN FE R 2 A AR
FKoHr [1]. BB E R 24, 2008, 19(1): 151-153.

[5] Wang K, Chai L W, Ding L Q, et al. Identification of
metabolites of palmatine in rats after oral administration
using ultra-high performance liquid chromatography /
quadrupole time-of-flight mass spectrometry [J]. Rap
Comm Mass Spec, 2017, 31(6): 523-537.

[6] Wang HY, Sun H, Zhang A H, et al. Rapid identification
and comparativeanalysis of the chemical constituents
andmetabolites of Phellodendri amurensis cortex and
Zhibaidihuang  Pill by
chromatography with quadrupole TOF-MS [J]. J Sep Sci,
2013, 36: 3874-3882.

[7] Xiao T T, Yu C Z, Zhi X L, et al. Systematic and
comprehensive strategy for metabolite profiling in

software-assisted HPLC-Q-TOF:
magnoflorine as an example [J]. Anal Bioanal Chem,
2016, 408: 2239-2254.

[8] Xiang Q Y, Hashi Y, Chen Zi L. Simultaneous detection
of eight activecomponents in Radix Tinosporae by ultra

ultra-performance  liquid

bioanalysis  using



“assaai Drug Evaluation Research 84255581 2019458

- 1037 -

[17]

[18]

[19]

[20]

[21]

[22]

high performance liquid chromatographycoupled with
electrospray tandem mass spectrometry [J]. J Sep Sci,
2016, 39: 2036-2042.

Cai W, Guan Y, Zhou Y,
characterization of the metabolites of rutaecarpine in rats

et al. Detection and
based on ultra-highperformance liquid chromatography
with linear ion trap-Orbitrap mass spectrometer [J].
Pharm Biol, 2016, 55(1): 294-298.

BPHEAT B 3, 5 SRy 2R 2
PR RTINS [J]. BRI E2Y, 2014, 27(3): 601-605.
Wang P, Zhao Y L, ZHU Y D, et al. Metabolism of
dictamnine in liver microsomes from mouse, rat, dog,
monkey, and human [J]. J Pharm Biomed Anal, 2016,
119: 166-174.

Servillo L, Giovane A, D'Onofrio N, et al. N-Methylated
Derivatives of tyramine in Citrus genus plants
identification of N, N, N-trimethyltyramine (candicine) [J].
J Agric Food Chem, 2014, 62: 2679-2684.

Luo X M, Qi S H, Yin H, et al. Alkaloids from the stem
bark of Micromelum falcatum [J]. Chem Pharm Bull,
2009, 57(6): 600-602.

Nishiyama Y, Moriyasua M, Ichimarua M,
Quaternary alkaloids
parviflora [J]. Phytochemistry, 2004, 65, 939-944.
AT, O, Hd s, 55 B o i A [J]. Wi
T Tl K 24224, 2012, 40(3): 244-246.

Roberta G, Maria M C, Giovanni L, et al. The Chemistry
and pharmacology of citrus limonoids [J].
2016, 21: 1530-1569.

Kawaguchi H, Kim M, Ishida, et al. Several antifeedants

et al.

isoquinoline from  Xylopia

Molecules,

from phellodendron amurense against Reticulitermes
speratus [J]. Agric Biol Chem, 1989, 53(10): 2635-2640.
Miyake M, Inaba N, Ayano S, et al. Limonoids in
Phellodendron amurense (Kihada) [J]. Yakugaku Zasshi,
1992, 112(5): 343-347.

Balachandran C, Em N, Arun Y, et al. In vitro anticancer
activity of methyl caffeate isolated from Solanum torvum
Swartz. fruit [J]. Chem Biol Int, 2015, 242(5): 81-90.
fEAE, lE e . A SR R A BORIT AT [0, B
4R, 2001, 21(3): 61-65.

Hung Y C, Tian S W, Sheng F S, et al. Marked decrease
of cyclosporin absorption caused by phellamurin in rats
[J]. Plant Med, 2002, 68(2): 138-141.

Lee S H, Lee J Y, Kwon Y I, et al. Anti-osteoclastic
activity of Artemisia capillaries Thunb. extract depends
upon attenuation of osteoclast differentiation and bone
resorption-associated acidification due to chlorogenic
acid, hyperoside, and scoparone [J]. Int J Mol Sci, 2017,
18(2): 322.

Lian R Y, Xin M, Xiao J Y, et al.
B4,

Simultaneous

determination of anemoside phellodendrine,

[24]

[38]

[39]

[40]

berberine, palmatine, obakunone, esculin, esculetin in rat
plasma by UPLC - ESI - MS/MS and its application to a
comparative pharmacokinetic study in normal and
ulcerative colitis rats [J]. J Pharm Biomed Anal, 2017,
134: 43-52.

Cristiane M C, Vanessa C D, Jaqueline R B, et al.
Isolation of xanthyletin, an inhibitor of ants' symbiotic
fungus, by high-speed counter-current chromatography
[J]. T Chromatogr A, 2009, 1216: 4307-4312.

FRHLF, IR, 5t 1B R i 2 s AT (0],
R R HAREBR A SR SARR, 1998, 3: 61-63.

Sack R B, Froehlich J L. Berberine inhibits intestinal
secretory response of Vibrio cholerae and Escherichia
coli enterotoxins [J]. Infect Immun, 1982, 35: 471-475.
BT, B IR . BOATTAL S gy AN 24 B F IR AT 5
[7]. BARE 2, 2009, 15(7): 139-141.

FaEH, kUK, TROGEL, & SN2 B AT AUk R (D).
bR R 25 K 2 244, 2009, 5(11): 160-162.

FRHNR, FASGF, AR, S . sAn b SR e R E &
FCAMER S [7]. R RS2 HARRIARR, 2002, 23(5): 64.
FI R I B R S P R B A (D). o e
K2 HARRIERR, 2015, 5(35): 75-78.

Kim S J, Kim O Y, Ko K H, et al. Butanol extract of 1:1
mixture of Phellodendron Cortex and Aralia Cortex
stimulates PI3-Kinase and ERK2 with increase of
Glycogen Levels in HepG, cells [J]. Phytother Res, 1998,
12:255-260.

T, HiATE, ¥ =5, 5 /NEERN HepG2 28 i % %)
B I PR 2 mRNA FIA 152 [J]. o [ 24 28 2
%, 2007, 23(90): 1145-1147.

FOE, B YE, B % BRI K RO LR 1
R VE R (9], S E 250, 2016, 19(7): 1259-1262.
FLAR, B %, BB, S5 SRS R B B3R
Jig o A VR AT (0], o b 2 2% K 2001, 26(4):
245-247.

T EE T, 8 2 IR IR R A BT SIS
VEFHRISEIR ISR [J]. A2, 2003, 29(1): 42-43.

¥, RGKZE, OB S SRR B B KE R
i [J]. 25 24 3, 2005, 30(2): 145-148.

KT, AR, AR OE . BRSSO B S g B
2GS VRO FUHE R (7], PLRH 25 B K 22 224, 2012, 10:
812-821.

AR, B R . SR A R o3 FH 2 B AR A BARHE 5
[7]. H4REE2, 2009, 7: 139-141.

iR, R OE BRE, S AR — A S e g
TN R AL 22 B2 BEBURIE 9T [9]. TR B2, 2018, 49
(20): 4748-4752.

WP, Tk, 050, 55 . /NBER G MR 3 Tk ig
AN HIAE F RO R 5 i i 38 5 9 (D). 25 9 P F
2017, 40(6): 778-782.





