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Abstract: Sangbaipi (Mori Cortex), derived from the dried root bark of Morus alba (Moraceae family), contains diverse chemical
constituents including Diels-Alder adducts, flavonoids, stilbenes, coumarins, alkaloids, terpenes, and phenolic acids. It exhibits
comprehensive pharmacological properties encompassing antihypertensive, hypoglycemic, hypolipidemic, antitussive, anti-asthmatic,
expectorant, diuretic, anti-inflammatory, analgesic, antiviral, antitumor, antioxidant, hepatoprotective, and skin-whitening effects. This
review synthesizes recent advances in the phytochemistry and pharmacodynamics of Mori Cortex to conduct predictive analysis of its
quality markers (Q-Markers) through multidimensional evaluation criteria: geographical origin, processing techniques, measurability
of chemical constituents, pharmacodynamic and property theories, network pharmacology, and blood-absorbed components.
Tentatively proposed Q-Markers candidates include sweet mulberroside A, mulberroside C, sanggenon D, sanggenon C, moracin,
kuwanon G, moracin M, and moracin D. These findings provide a scientific foundation for optimizing the quality evaluation system of
Mori Cortex, bridging phytochemical characterization with therapeutic efficacy validation in traditional medicine research.
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AT S5 A AR A 2 BRAE A PR S
B RBISCERIATERR, S5 G 2 25822 (W AT
%, WARF=HL ARSI ARG ARt
B R e YE L 290 N IRy K Y
AR AT M, R IR R ERE Y
(quality marker, Q-Marker) [ “ F1J5 U1~ 34T 00 .
WPDHENI SR H A FREH C. RAREA D SEARER

C, R¥E. RHEMWG. H¥XEM. REXD AR
HERFE Q-Marker 7. NEVAEESHK
RV A RIS S5, TRONRAIE AT K H
255 B R ) R AT Vs
1 REEWKERSD
FABMAS B EZA Diels-Alder BUIN&
V)RR B AR I ARG . b Diels-
Alder BUIMEMFE R EWF L L, SES, &
K RIEZTUE B FEE RSy
1.1 Diels-Alder &4
B FRAEYE 85> 2 — 4 Diels-Alder #!
=4, MRAAE D) 3 B A HER oB- AR
5 S R AR A st [4+4-2]
AL 0 et A2 1 AR 2. Z& A R LA Diels-
Alder ZUIn&Y (1~7) W3R 1.

#=1 ZAKDH Diels-Alder BUN&HI L AT A

Table 1 Diels-Alder adducts and flavonoid constituents in Mori Cortex

s LR E S 57K SCHR s A AFR ¥ SR
1 Z AW CusH42011 3 20 F A C25H2406 12
2 guangsangon G CssH28010 4 21 2B C25H2406 12
3 guangsangon D CasH28010 5 22 EEEHL CosH2607 13
4 g N CaoH38010 6 23 BN CaoH320s 14
5 guangsangon B Ca4H3008 5 24 FIREW Ca25H2606 14
6 mongolicin F CaoH36012 7 25 HE=R C25H2406 15
7 cathayanon E Ca0H36012 8 26 cyclocommunol C20H1606 15
8 SR R CasH2607 9 27 7NNt C25H2206 16
9 IR BN CasH2407 9 28 dioxycudraflavone A C25H2408 17

10 FEREAA T C15H1006 9 29 australone A Ca2sH2406 18
11 mortatarin A CasH2607 10 30 yunanensol B C20H180s 19
12 mornigrol A CasH220s 10 31 -y [ C2sH2606 20
13 mornigrol B Cas5H2406 10 32 mortatarin B CasH280s 21
14 mornigrol E CasH2607 10 33 mortatarin C CasH2807 21
15 mornigrol F C2sH2607 10 34 HEEEA C2s5H2605 22
16 RER C25H2406 11 35 SRS C25H2605 23
17 FIREIA C2sH2407 11 36 albanin D Ca2sH260s 24
18 FREIM CasH2407 11 37 albanin E C2sH2606 24
19 S YEAT C25H2606 11
1.2 EEEA SERIEFR . AT AU 2 5 L R AT

AR R 48 LA Co-Ca-Co 45 M N BEHZ AT A2
W—RAED, FE K EH 2 MBI 2 Rk
gy, FEAREFEEE. DEEMR. EHK. R
R B R s (8~37) Wk 1.

1.3 KELED
TR AW UL 2K L A RHZ BT L2

AL . ABFES A, IR IG5 5
H—ANIRIRIR B TR 2-75 FE R AT A . S K
) FERRNEY) (38~67) WER 2.
1.4 5

TR AR B R R RATA, JFLRIR
TIRETT (Cs BT NEEARZE BT — R e,
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Table 2 Stilbenes, terpenes and coumarins in Mori Cortex

%i's e E MR 3 SCHR M5 G FR R SCHR

38 morusalfuran E C16H1404 25 56 artoindonesianin O C20H2004 20

39  morusalfuran G C24H2404 25 57 56 NIEL CaH2604 20

40 morusalfuran F CasH2604 25 58 F N EEY C2sH2s0s 20

41 morusalfuran A C25Hs0s 25 59 FFHEM C14H1004

42 morusalfuran B C34H4204 25 60 REFEN C19H1804

43 morusalfuran C Cs3oH3604 25 61 SR RA C24H2604

44 RIERA C16H140s5 26 62 Z¥YER C19H1805 11

45 REEB C16H140s5 26 63 RIRIEB Co25H2804 11

46 FZEEF Ci16H140s 26 64 SEIRIRA C25H2804 11

47 RFERZ C20H220s 26 65 artoindonesianin X C24H3404 28

48 B C20H2004 26 66 A LAW C29H3404 28

49 FEHEL C19H1605 26 67 ZIRLIRB C20H2004 29

50 REEG C19H1604 27 68 A-FW IRBEES R 2. 1 Cs32Hs5202 30

51 R¥EH C20H1805 27 69 MR IR C3oH4803 30

52 R¥EP Ci9H180s 20 70 B-1+ C29Hs00 20

53  £FHO Ci9H180s 20 71 57- R EEYE CoHs04 31-32
54 FR¥EED C19H1604 20 72 T-REFEER CoHsO3 31-32
55 F¥HC Ci9H1504 20 73 REH NN C10HsO4 31-32

HoAFBRZ AFRIRSENR, @R EWiE &
A B B, RER. BRSER. RO
Ky (68~70) WE 2.
1.5 FERE

B SR L B S ORI oML AR R AR
P H S5 R REE v DO A0 2 N T B R Mg Y
HEER MG S REMNRE SR LM EY
5K, FAKPMEEFE RN (T1~73) 1L
* 2,
1.6 Hittms

&7 _FiR$E3 M Diels-Alder B4IN&40. #5245,
BRI A, R MET R EMI, FAK
HIR B 1M LR 2R SRR IS5 A it
Ay S IERR R4 Ay RIS R ISR A o LA,
FARHPIEEHIEHR R, REMEZHIIY
2 REFEMZAEER

FABMENEG P 28, HA B2 A
B, WRRIHTZ . DARZG RIS A i HA F%
MRS AT P IR F I . SRR v 4
PP AR RIHE AR BT 0 N 55
TEM
2.1 [FEM%E

S 1B 1 2 IO0ARE A P AL 00 B et 7 22 0 A

DR IENE Y B4 va i ey R ABURR A 5, AR Ah sz R ]
ZAR HEAE R ILAE 55 83 R W] LAW B 3 0 N e
HepG2 41 &1 0% (1THFE5, R HAE LI AT RE
Fe e AN A SO0 8 & R B0 A RO, R SR A
JHRLT JR & 22 ARSI, AT A3 L Dl REDS-40), s
ST L i S SISV v R WE R /N BRABE Y, 5
H AR HoE . g B AR R, i R
F I REXT SEBe 1 = IR RO /N B PEREAE R, HL
MR, I S T PR /N BRI FR FR o50 A
N BH S PR ) S 1 R S B T R S . SR
(1 B RS RCR AR ILAEAR N L Shsciidr, fEIRIR
R EAEIL, 2/ MRS 2 F IR RS K
P, M. RN RAKS 30 g MFEREECR ] 560
FWHE 50~75 mg BFH 3 UK BRFE K R AR 08,
FOASE A ARG IR B T 778 PRI R 28
2.2 iFTIMmAE

W B S50 1 /N R IR AR REAE AR, Sof /N BRI
R AT IO, JRIE LB R R 5 B 52 i 07 ) B
TERRA, RIS I A I A A A RIS P R 2 A
fiZ (low-density lipoprotein cholesterol, LDL-C) 7K
Voo m & E NG A EE Chigh-density lipoprotein
cholesterol , HDL-C ) 7K-F . & fH & B ( total
cholesterol, TC) & & & =Mt H i (triglyceride, TG)
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WE. MAGRERFOER, RER. RIEM D.
M G, SR C. FIEH C 5558 KA UL
Xt BERE /N B ML S LDL-C. HDL-C. TC & TG ¥
BAHERATER, XKW TRAEEART M
JEVEF - Jo 514005 S8 J7 #F A 7F TritonWR-1339 %S
(1) v Jg I K BRURH v P ok £ 15 3 14 v g oK R R 1)
YEREAT TIRABE TG, SCIeR, REH A iEE
BRI R K7, AR 38 HDL-C /K°F. X — KA
FIHOAESE T 5% 7 L 2% VA1 g ) 25 B
2.3 [EIME

20 tted 70 AR, BEFLE KIS A K SEAEY)
SIS RISEI G, 0 H. S C. 50K
I F. SAREH Dy SRR G, RREE C 5l BF
3 25 (1) B I AR SR A Vi e 542U ] MedLab A=
VMG S RES T RS, W T KRS 3 30 ik
ISR I BNIE DL, AR TS A K LR QBRI
B MLE N RO BT 5K AR 20 . BIF 5
TN, LTRSS S N S AR R
FHIEIE . R RO IEIE . SR EIE . R
MBI I8 [ ATP U 48 1 (1) BB A i T
fig, /D AN B R LR B UIA G, X R
W A REI R
2.4 $EZFIRER

IR H 2K SR T 20 S
e 5 TR NR BRI e L s, TN 2SI R
Fe K BRI A 4R 70 5 () - 4L 53 (R BRI . 429K %
P E T T RGOS . R R 30% LEEHEEL
()5 B 20 7 02 5% 1 2 bR AL S5 Pt TR A 02 45
FIRBEERHREK . SO /NR I, DNRAE
M L HEIA B K B BN o WA Y, Wi g4
W, S R AT DA 0K BRI IE ) o i, it
T30 I AR R VB IS BIAEIR R, I8 W] DAIE K%
WP T R S 030/ R Iy B, (RIS R BRI 1k
ROR 5 2707 8 2 (B AAAE — € IR OGR4, b4k,
F5 1% 7 SR BUK R % S 2 e R 5 AL RN 5
S AR, SR IR T AR, K B
RIAL M3 rh R ke 2 B2 WE K 6-B-Fi 4 iR &
Flo ZKTPAE RGP G TE bR, S5 RKRMF AL+
PR B T 28 B2 RE 8 IR P 2 R PELAR 511 G2 A4 /N B A 58
TAREWHE, FEAT UK LA Z R BEAR S |
W i R JF B X B9 2 1 ) i s 2 FRITE AR, 3 i A
T F A B B I 0 o 2 R e A S UR
Kim SO 7138 BH 3% 19 B2 K $2 4 R e it 389 0 T 74k

EL4H M FF CD4*. CD25*. FoxP3 [ LLl, kb4
B T 40l 2 (Thelper2cell, Th2) #HZH 285E = W7
K7 41 A -4 Cinterleukin-4, 1L-4). IL-5 Al IL-
13 (IR, AT A R4 2% A5 M S IR o
2.5 FER. RIPEHE

FEKRBIFEMH P B & A2 KA
W VBRI K IR, IR ¥ 5 B BOK AR T
YEIT 7K R TAE o 18 IS0 K B Al FH A A 0 1 52
5, AREI ST I SEIS IO UE TS5 R K BRI
FERRAR, Ik — DD TR AR AL #2457
W EARER], S5 3RRN, FRE B 30%CREA > Mg
07 M 20 73 2 5 B ROR AR BRAE R A RGER Ar . tE
bb, R A 5EA AR A Ry e R AIG L
TEWIE SRR B IREE, [FIRHRFHIEHERR R, If
#4558 mOCT1/2 55 mOCTN1/2 [FRIEMS, X ek I
B MR R T 5 A R AR SGE B D e U T A AR AR
F o A+ Ha 551K F R ik 6 Bl 5 21 45 & FOIR I
VEE BV ST R BB R K AR Y, SRR 45 IR R,
ig 5& F ROK LS B A 73 21 93 %08 T 250 B 1) kg
IR RS K BR P BROIR S HA R AR, i — P
WIS A R BA R RANGST B B R, 2G5 B DhRerIfE
o 8T AREEDONE T S b PRAEAR SIS, BN T A
BKRGARARIRIIRE . JFEMEEA b, did 242
I HTSEIRAESE T 60% 3 H [ LRE SR I I BE IR £
P A IR 4 2 3 1 B PR T RE 1) 1 254 3508k A, JF
SEWERN AR FERFERENIS. RA
B BB ORAP A FA B LI 1.
2.6 AR

WFFERIT, A R I SRARER C 5 A0 O [
A RN % K F--«B  (nuclear factor-kB, NF-«xB)
F1 NF-xB #Iffil| 2 1 a (inhibitor of NF-xB-a,, IxBa)
FOME, FEIMH] RAW264.7 41 P75 58—
41 (inducible nitric oxide synthase, iNOS). %
A l-2 (cyclooxygenase-2, COX-2) A p-4ifushifd
TE AWM (extracellular regulated protein kinase,
ERK) & HMERIEK B, [F]I 52 74 4 S50 i
FOR I ZAE B e A Rk b R R SE A 1 -a
(tumor necrosis factor-a, TNF-a). IL-1B /& IL-6 %5
PR PR T R, AR BT IL-10 K&, X
B S aE Rt —PESE T R A E A A BERHIIR
Wk AR, FE KA IL-1B 531 p65
PR ACAN IkBa [, RIEIE 1Y NF-«B i B AL
AR DT R AE S B3, IR 1,1-—
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CAMP-IBEBR IR cGMP-FRBERRE ST To-FURIRER; T-=MHURIRE 2R mURATL-RICE 244 1; mGLUT9-H & ¥E 441214 9; mOCTN1/2-

B E TR EREEEE 1/2; mOCT1/2-B WL E T35k 12,

cAMP-cyclic adenosine monophosphate; cGMP-cyclic guanosinc monophosphate; T4-thyroxine; Ts-triiodothyronine; mURAT I-uric acid reabsorption

transporter 1; mGLUT9-glucose transporters 9; mOCTN1/2-organiccation/carnitine transporter land 2; mOCT1/2-organic cation transporters 1 and 2.

El1 RERNBRPIER
Fig.1 Renal protection of Mori Cortex

R HE-2- = A HE K JE - [1,1-diphenyl-2-picrylhydrazyl
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i 1 TR PP OR L 5 3 B B R B AROR . X IIE T AR
B PRE SR SEBLA A PR TR 4T S
PERERCR B R B By« 36 B2 AT R B A F AL
il DL 2.
27 RS

e RERLBOIM I MR TZM-bl 20, E%E T

FEZN HIV-1SF162 IR YL $ il v 1% , HdAT 1
RUFFI 253 =0 98, Bk T 3¢ R Pt HIV Jis 8
WM. FE ROEME R IR DA SRR E . R
BB PR G B B A R T, HE A S5 )
T8 i R RO B I A B B Ml A /N BRAEARIRAS K
TS B e T 1) 2 4 it 2L 205 5 3 A B AR
MHETRAK S ZEH SRR, ZERTER
T 2O R, g5 U Sk A RS B X
TR YL I I 3 G PR Bl 28 /D BRI I ZH 2 75 B
HEH
2.8 bR

ROV I 5 R 2ok N LR A0, &5 e 4
i &5 22 e 40 A A AR AR E A, Rl Bk
AR R MRMASEEAMEEEA. U
B b R -[8) JoT e A ) e R B R 2R AT S, FEHLFEL
AR, AN m AT S B, Zima
MIBEAE T Go . BRI E 55 A
NCI-H460 4 fifd )2 4 Caspase (&4 8 T2, H015 41 g
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_____________
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TPO-Ab- AR FAIBED A Te-Ab-Hi FURMREREE (I HUA: 8-OHAG-8-JRFE /i S 1.
TPO-Ab-antithyroid peroxidase antibody; Tg-Ab-thyroglobulin antibody; 8-OHdG-8-hydroxy-2’ deoxyguanosine.
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Fig.2 Anti-inflammatory and analgesic mechanism of Mori Cortex

A, BADUEE/NH i R/ F0), Chen S5OUAF
TR, R C geim N4 e dnfl (Lovo.
HT-29 F1 SW480) [FI#4%H, I HAE— €& THEW
75 HT-29 40 T, EReEingnfii Ay Ca>* 1 ATP
K, RIS INOS Rk Jl b — A AL A
A, X R ST BN TR AR O
RN B #REGHHUE-2 (B-cell lymphoma-2, Bcl-
2) MAREW N, AR, REKANRISRE
Fiil M R] I PR ARG LAy, B3R C,
R TS E E Bel-2 AH5E X 8 H (Bel-2 associated
X protein, Bax), FIAHLIHT & A Bel-2/Bel-xL, ¥
WM AR R A =R E A ( cystein-asparate
protease, Caspase) Z¢IX/ )% (Caspase-3/9) Ffgi
R, MR IESUREIERCY . F B R RPUElE
FALH L 3.
29 REET

TGRSR ig F PR M TN IR0
£ 2SN Wt by a1 Vi N N a3 411 RS DO 172211 O
IR IS 1 B 4 R Tt R A0 A B3 TR A0 ot £ A £ 44
HABZERWERR, RN HREE kg, 15

5 B0 % D R AR i S e IR E o 10 55 S5 104
TRERIGSESG . MY M2 E « BRI Y LS5 J
RN SLLS, RGHRTT T R AR FER
SRR DR AR TR R R I e D)
RE IR N S A M SR B RAS B . 5 5R 3R
B 30% (1) LT RR A0 £ 6 388 ik VA S0 R 400 L 114) B 38 I
N, T 50% H £ T R4 DU e 6% 400 i AR ek 0 248 i
(1) G2 SN o
210 EHfh

br ERZGEAER AL, REERIEA K BdTE.
PO UL, PUPARSEER . WK 3 .
3 RAEMNIGKNA

FHRAEE G, it R E TR
RN B SR A& A . ISR, BEE RS A
DA IR, S E ARSI TR 456 I
IRHZ) EARIE T HEAEA .
3.1 REFEMPAZHREZFNA

WA O T S 8 R IE IR B R id AR B 2y
F AR5 Z R AT KB NMEAS
Rl BRETFREER. R CHLGIEER) 42
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EMT- epithelial-mesenchymal transition; VEGF-vascular endothelial growth factor.

B3 REKEERIE

Fig.3 Anti-cancer mechanism of Mori Cortex

®3 RAKEHMAEER

Table 3 Other pharmacological actions of Mori Cortex

0% KRR ZHAEA URELIN SCHR
A BK G IR KA U MWHIORIUE, HNBURASA N TR S &, b 65
Atk A
e ESS L ST REUTIIIR  PRIT AR AR R AL, REARAIEH IS 66
A BRI ESINE
FRABOKAR A EHPIER FBOHER S0 FRAKLL0% LB BRI, RAMEIRCRE 67
ESIViE i SDAH WBALASRIK . OIS 8 L TNF-0 KF, RIS AR

BHE, HFRRRABEE, WAk, EfE I mE %5k
211 RS R R A A
FH KRB THEPEWistar K B UHIAR W R I8 2 S232 11 S246 3 [ B AL, 68

IS A SR RS I, e SR H R 3.2 REKEIAIEKREAT M

PERETHE R M fe K o A N HTX 2 FP2hd), freisik RN 90 il S A fil 58 /& LEEAT 1 ATHE
FUBE R WKHOOMS . TAERIRCR, Ak PR REEETT, I LB B SR AL i PR T K

SR IE R B DIRE, SHODRIEEEM TG R IR R P ERIERE . B4R H & C &
I mi 5, MBS L SRR A B 2 SRR MR AESHL SiRER, RS A RS T
HEFRIGTRCR. R (BEESEE) hidlR, & TERKSIIEL, EIRTT RIS A it ¢ 8
BB Tl I8 I, S A B TSR B LTI T BT MRS A MU RER R
o A HBEE RORIT AVIE SR RIZ . Fi4b, > P ERIE A 7« BEARRAESR bR KT, I AE R
FAKSEE . AR, PRSP ARAERTH  RREt, STl R AT R T
TR S v I I R o ORI FRAEUOLE 1ok SRR B 16 Sk A A S
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CB HBEATRE A INk-+F 7 5 27697, Reieig g
ST oGRS A R D RE . 20 i
Tk H R R DR 58 AR I IE 1) 28 A 1 BELE S
VR B AT X REATE AL, X IR S b 22 257897 7
%5, MMELHNR 2 B Rz 54 7 2 a5 &
M7, I RGP 2 2B IR TE T R
H R IR A AR 23 A8 Ak S A8 P [ ZE 4 il % 5 ( chronic
obstructive pulmonary disease, COPD) Pty 43
BEESRAR, UEW] T RS B R I & 16 7 24 7h
7 A DU 2R R IR R TE T ORI
SO ra b M T e, AEAFAEIR IR ok — D4 Al
NEFH o B GRUVR IR F 55 1 R 17 5 B R i R
WG SRR T, EIRTT IHB 3 WA 2 28 T IR E
DI, JT R AT . SR,
MR —lERF 4 (phosphodiesterase 4, PDE4) & /K
IRUF IR LI R P ) — AN R . S b
WM SFREER M L A B2 BER Y, I XS
PDE4 %t (52N RS, AT BB B8 A
REGYTTRE 7B IHE R AT .
4 BRBRKHBE Q-Marker BIHE X TN
4.1 EFARE=H#A) Q-Marker FUM 5347

FHA KR RAZPHEAMZ TR B, kR EFD
WIS A BB, JERE. B, ik FHE R
5 N OREERRAR, XIS A RAMUHEEREEIT VR, I
SR 1o RO (TSR AR SRS @S T 2 U
BEIETE, KT ToRE B TP RS
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4.5 ET IR 5THI Q-Marker Tl 57347

HH 24N LRSS A5 9 2 T AE 1 AR D Ve B 7
X TR FT 25380 o A FE AL 22 0 B 2088891 £+ 3t
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DigeE T, BLIE P<0.05 I H 3T IE,
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F1F GSK3B. PRKACA. PTGS2. MAPK 14 %5l 15
XN B4 85 2 JLil % (Human cytomegalovirus
infection) fAEAEM, MTIARIE 1 Z B EEIHTRE
i PURTERITER
5 #5iE

FEBRVENEGERZM, PRI A, ImIK
ZIME R, EAERTZ, BAT RS



FEH 2025FE58 H£56% B 9W  Chinese Traditional and Herbal Drugs 2025 May Vol. 56 No. 9 * 3349 -

rcsponsc :o xenohnouc stimulus{
pathway e ua
positive regulation of DNA [—
_————

positive regulation cf gene expression

nervous system [ ]
synapuc transmussion G-\ﬂergnc S m
of b p‘::lcnua] e ————— U
response to xia [r——— |
) chloride lnnsmexbx )Wm S =m
positive regul. of ption by R_\A 1 e
transduction o
mlnbuory synzpse asstmbl) s |
0 =m
o =m
. |
oo
[——— ]
- =
. mm
o mmm

positive 1 of cell H- N
chemical synaptic transmission ’1 '17‘, Lt f‘{
cellular response to tumor necrosts factor
apoptotic process
calcium ion import across plasma membrane {
negative regulation of apoptotic process
response to lipopolysaccharide {
protein gosphor} vlation
GABA-A receptor activity =
GABA-gated chloride ion channel activity -
llular ligand-gated 1on channel activity
chloride channel activity
nuclear receptor activity
steroid binding

ein binding

voltage-gated calcium dwmel activity

zinc 1on binding

nuclear steroid receptor activity

transcription coactivator binding

A-A receptor complex

transmembrane transporter complex
synapse 4

chﬁxzosts;napmc membrane
oride channel complex

neuron projection
plasma membrane {
dendrite membrane {
v ollage-galed calcium channel tomple:}
€y1050] o
& o IN T THak
P T ke
" GABA-ergic synapse
extracellular space
caveola
nucleoplasm
dendrite
L-type voltage-gated calcium channels complex
postsynapse 4
o membrane raft
RNA polymerase II transcription regulator complex

=]
. __ enzyme binding =]
inhibitory {lular ligand-gated ion channel activity -
high voltage-gated calcium channel activity P =
‘benzodiazepine receptor activi ¢
C“bm?g:h\ dx?;zse activ: .g ?H] %l 'H ]} -
1dentical protein binding =
neurotransmitter receptor activity =
transmitter-gated monoatomic 1on channel activity involved in ; of b potential j=1
estrogen response elemen! binding | ]
D ———
-
=
-
-

50 IOO 150 200

o
2

30. 25 15 10 5 0
- IgP Gene count
4 REK GO BEHM
Fig. 4 GO enrichment analysis of Mori Cortex
Endocrine resistance °
TNF signaling pathway ®
Nicotine addiction .
Retrograde endocannabinoid signaling - @
GABAergic synapse - L i
HepatitisC { @ 7
Cellular senescence 1 @ -

IL-17 signaling patbway { @ 20

Bladder cancer { ® 16
MAPK signaling pathway { @
Human cytomegalovirus infection { @

Kaposi sarcoma-associated herpesvirus infection 1 @ cont

Pancreatic cancer { @ .20

Hepatitis B 1 @ s

Prostate cancer { @ : :g

Chemical carcinogenesis-receptor activation 4 @ . o
Lipid and atherosclerosis 4 €%
Fluid shear stress and atherosclerosis 4 ¢»

AGE-RAGE signaling pathway in diabetic complications -
Pathways in cancer

0.0 25%x101% 50x104 7.5x 1014

B 5 REAK KEGG BEEENH
Fig. 5 KEGG pathway enrichment analysis of Mori Cortex

EAE SR AT BT A Be =, o (2 lonr i et Bl PR S P 0 22 4 1R 1 0k R 5T 2 4% il
i) 2020 R SR A B B E KA R D, PRUERIE . BEAh, BEFURILS B BOE B A B



* 3350 «

FEH 2025FE58 H£56% B 9W  Chinese Traditional and Herbal Drugs 2025 May Vol. 56 No. 9

TEH, (HIREFRED, HREFHTRA . K
Db SERT IR S A R i M o 2 R L (R R AL
SRR SRR, DMESR 5 A R AE IR R S
R RN N . RIS, IRATEE A e R A 2R
PUARHIF 73 AR S AR IR VR B AR A A
FAFKMUREATHE TS, AR RS 2 19 AR
FENE

AR SCARYE Q-Marker FEHTLE MO, 455K
DS A RIZH C. RIBE D RARE C. %
FER. FZWG. FEEM. FERD BAHL.
PUANSEER, BAARME: oh, R 7ESR
AR E R R, BARRME: I HX LR 5T i
it HPLC & vk dErfil e, BA WM H EA Rk
DAEAM AR RS R A e, R R
P RIS AR ISR A SR e RS 1 2 11
oy 2t BN, BriTEAR A
F i) Q-Marker. MLbZ F, HTSIRR. FZEEE
ANV RESNE. BigtEiR. Lo, 5,7-
BREFT R W R 2-KEE. (LW, B-7 MBS
oA T2 REY T, AR S Q-Marker 11
AU o i e PR R O, TR AN IS A A SR A R ) Q-
Marker. X} 3% [ Rz (FIRF 78 A 0 46 32 B4 22 B 43
(1 245 B G E J H 5 DU AR G AT IR AN IR R, IF
et Q-Marker [1)43H7 48 J A4 AN 58 32 58 11 R (V)R
EARETPN R R, AHJE ST R SRR 22K
AT S,

RBAR FHGHHFERAREEH B R

SE

[1] " EZ 8 [S]. —#F. 2020: 272.

[21 EUKEE. KEEFALER MAEYEEDESL (D] dbat:
rh [ P AT EE R 2, 2009.

[3] Hirakura K, Fukai T, Hano Y, et al. Kuwanon W, a natural
Diels: Alder type adduct from the root bark of Morus lhou
[J]. Phytochemistry, 1985, 24(1): 159-161.

[4] Dai SJ, MaZ B, WuY, et al. Guangsangons F-J, anti-
oxidant and anti-inflammatory Diels-Alder type adducts,
from Morus macroura Miq [J]. Phytochemistry, 2004,
65(23): 3135-3141.

[6] H/KER, EHK, BRE s, KBS Diels-Alder 20
EW (1), R AR ETF R, 2009, 21(4): 559-562.

[6] Fitriani R, Happyana N, Hakim E H. Potential cytotoxic
Diels-Alder type adducts from liquid medium of Morus
Alba var. shalun root cultures [J]. Nat Prod Res, 2021,
35(13): 2274-2278.

(7]

(8]

[°]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

HICE, 7588, PMERS, 5. REFRFRAE D 2 NH
H Diels-Alder U HN&4 [J]. FELZ, 2018, 49(10):
2345-2352.

Zhang Q J, Ni G, Wang Y H, et al. Three new Diels-Alder
type adducts from the stem bark of Morus cathayana [J]. J
Asian Nat Prod Res, 2009, 11(3): 267-273.

Jeong S H, Ryu Y B, Curtis-Long M J, et al. Tyrosinase
inhibitory polyphenols from roots of Morus lhou [J]. J
Agric Food Chem, 2009, 57(4): 1195-1203.

T BRMAFR BAEYEEGR D] dbat: T E
PR LR, 2008.

Chang Y S, Jin H G, Lee H, ef al. Phytochemical
constituents of the root bark from Morus alba and their IL-
6 inhibitory activity [J]. Nat Prod Sci, 2019, 25(3): 268.
Liu BR, Yan T N, Xiao J, et al. a-Glucosidase inhibitors
and antioxidants from root bark of Morus alba [J]. Chin
Herb Med, 2018, 10(3): 331-335.

Nomura T, Hano Y, Okamoto T, et al. Components of the
root bark of Morus insignis bur. 3. structures of three new
isoprenylated xanthones morusignins I, J, and K and an
isoprenylated flavone morusignin L [J]. Heterocycles,
1993, 36(6): 1359.

Jung J W, Park J H, Lee Y G, et al. Three new isoprenylated
flavonoids from the root bark of Morus alba [J].
Molecules, 2016, 21(9): 1112.

WkiCZe, Wilse, BEEs, & REKRD 1 DEFRIL
T BT[] P ES A, 2010, 35(12):
1560-1565.

Jung J W, Ko W M, Park J H, et al. Isoprenylated
flavonoids from the root bark of Morus alba and their
hepatoprotective and neuroprotective activities [J]. Arch
Pharm Res, 2015, 38(11): 2066-2075.

Li M, Wu X W, Wang X N, et al. Two novel compounds
from the root bark of Morus alba L [J]. Nat Prod Res,2018,
32(1): 36-42.

EM, RARFE, ABF0R, 55 | R FMBAL it
7 [9). BURE SR, 2014, 30(6): 219-228.

Cui X Q, Wang L, Yan R Y, ef al. A new Diels-Alder type
adduct and two new flavones from the stem bark of Morus
yunanensis Koidz [J]. J Asian Nat Prod Res, 2008, 10(3/4):
361-366.

Yang Z G, Matsuzaki K, Takamatsu S, et al. Inhibitory
effects of constituents from Morus alba var. multicaulis on
differentiation of 3T3-L1 cells and nitric oxide production
in RAW264.7 cells [J]. Molecules, 2011, 16(7): 6010-
6022.

Zhang Y L, Luo J G, Wan C X, et al. Four new flavonoids

with a-glucosidase inhibitory activities from Morus alba



FEH 2025FE58 H£56% B 9W  Chinese Traditional and Herbal Drugs 2025 May Vol. 56 No. 9

* 3351 -

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

(36]

[37]

var. tatarica [J]. Chem Biodivers, 2015, 12(11): 1768-1776.
Wenkert E, Gottlieb H E. Carbon-13 nuclear magnetic
resonance spectroscopy of flavonoid and isoflavonoid
compounds [J]. Phytochemistry, 1977, 16(11): 1811-
1816.

Fukai T, Hano Y, Hirakura K, et al. Structures of a novel
2-arylbenzofuran derivative and two flavone derivatives
from the cultivated mulberry tree (Morus lhou Koidz.) [J].
Chem Pharm Bull, 1985, 33(10): 4288-4295.

Nomura T, Fukai T. Revised structures of albanins D and
E, geranylated flavones from Morus alba [J].
Heterocycles, 1991, 32(3): 499.

HaMT, Tran M H, Ah K J, et al. Potential pancreatic lipase
inhibitory activity of phenolic constituents from the root
bark of Morus alba L [J]. Bioorg Med Chem Lett, 2016,
26(12): 2788-2794.

BRER, RS, FIRT, S5 RS Rr RIS AT
FOkRE [3]. P2 R, 2022, 47(9): 2373-2391.
Takasugi M, Nagao S, Masamune T, et al. Structures of
moracins E, F, G, and H, new phytoalexins from diseased
mulberry [J]. Tetrahedron Lett, 1979, 20(48): 4675-4678.
Oshima Y, Konno C, Hikino H, et al. Structure of
moracenin B, a hypotensive principle of Morus root barks
[1]. Tetrahedron Lett, 1980, 21(35): 3381-3384.

ShiY Q, Nomura T, Fukai T. A new 2-arylbenzofuran from
the root bark of Chinese Morus cathayana [J]. Fitoterapia,
2007, 78(7/8): 617-618.

Pianwijanpong N, Pongpan N, Suntornsuk L, et al. The
triterpene constituents of the root bark of a hybrid between
Morus alba L. and M. rotundiloba Koidz. and its
antityrosinase activities [J]. Nat Prod Commun, 2007, 2(4):
1934578X0700200406.

R Fy, KR, S ARTEA 2 B K 245 BT 5T 3 B
[7]. *Z4#1, 2002, 25(10): 762-763.

TREE TG, FAAEY (M) 5 3 AR B RigR
FHOR AL, 2019: 254,

Seo C S, Lim H S, Jeong S J, et al. HPLC-PDA analysis
and anti-inflammatory effects of Mori Cortex Radicis [J].
Nat Prod Commun, 2013, 8(10): 1443-1446.

Tan Y X, Yan R 'Y, Wang H Q, ef al. Wittiorumins A - F,
Diels-Alder-type  adducts
wittiorum [J]. Planta Med, 2009, 75(3): 249-255.

T, R, A AR, S S R T AR B NT R &
FR I AR I T A A BV AR RS (0], NS R
24, 2006, 17(4): 513-514.

AT, RE, AXYE, FO R FEABRKRINEEEN
WA [J]. RAHESIRIR, 2005, 21(6): 35-36.

TRER, O, PO, S 5O B R SLIe I

antioxidant from Morus

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

JERE PRI /N BRI SEME [J]. 25825 SR 25 2, 2014,
25(2): 159-164.

TR, BUSAR, /R SR SBEL SREBOARITREIR
AR /M= N TTIIE (1] SR EEZ, 2019,
39(11): 1463-1465.

Wris, AR, FRE, 55 BEE A RAENEIRE
[J]. AR A —F R, 2021, 23(9): 3337-
3343.

Jo S P, Kim J K, Lim Y H. Antihyperlipidemic effects of
stilbenoids isolated from Morus alba in rats fed a high-
cholesterol diet [J]. Food Chem Toxicol, 2014, 65: 213-
218.

Safitri W, Putri Y, Sulistyawati R A, ef al. A comparative
study between the effect of pandan wangi leaves boiled
water with medication therapy on the blood pressure
changes of hypertension patients [J]. Open Access Maced
J Med Sci, 2021, 9: 317-320.

it e, MREE, AL, FE K IR OB I 7 I
EAER R ENUHIRIR (7], EERTA, 2012, 32(5): 321-
324.

ENZE, FRETE, REN, 5. 50 BKAR A2
Iy L or IENZAL T W A FHBE FE (0], SR 2R —
rEEZGILARAL, 2014, 16(9): 1951-1956.

Flklk, 1RUE, PRik, 55 50 RS SR B AR R AR
F 0], TEPBHZERIRZ244R, 2009, 26(8): 644-647.
BRIk, 1RUE, PRIEH, 5. %A B SER P i E S
5T [J]. N2 EEEZ, 2009, 20(11): 2743-2745.

Kim H J, Lee H J, Jeong S J, et al. Cortex Mori Radicis
extract exerts antiasthmatic effects via enhancement of
CD4"CD25"Foxp3(+) regulatory T cells and inhibition of
Th2 cytokines gy J
Ethnopharmacol, 2011, 138(1): 40-46.

Her, T, WA, 5. A ROKER K& ST
Py Ay FIRAE RIS [J]. AR R —PEZ
AL, 2014, 16(9): 1946-1950.

Shi Y W, Wang C P, Wang X, et al. Uricosuric and

nephroprotective properties of Ramulus Mori ethanol

in a mouse asthma model

extract in hyperuricemic mice [J]. J Ethnopharmacol,
2012, 143(3): 896-904.

Ao, RIHEE, AR, & SO ROKILEIRY KR
73 %8 B R K B R SR B sEme [J]. h e EE 2y
21, 2019, 37(1): 145-150.

IREA, RO, INERSE. S BRI PG . R PR
FIRIBTFE [J]. HhkZl, 2003, 25(9): 758-760.

Eo H J, Park J H, Park G H, et al. Anti-inflammatory and
anti-cancer activity of mulberry (Morus alba L.) root bark
[J]. BMC Complement Altern Med, 2014, 14: 200.
RAKFE, RIME, HKE, . FHKET sanggenon B



* 3352 «

FEH 2025FE58 H£56% B 9W  Chinese Traditional and Herbal Drugs 2025 May Vol. 56 No. 9

[53]

[54]

[55]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

X 2B S RAW264.7 41 4SS IRFE R [J]. R
SRPEIIIE A 5 T kK, 2018, 30(7): 1132-1137.

JiaY W, He W, Zhang H X, et al. Morusin ameliorates IL-
1B-induced chondrocyte inflammation and osteoarthritis
via NF-kB signal pathway [J]. Drug Des Devel Ther, 2020,
14: 1227-1240.

IR, 0, 2. A SRS S BT
PERFAL [ & AR, 2011, 32(23): 281-284.

BRI, WA, MUK, 55 SO S EER SR PTR
EAERMBTTT ()] WEEEREZ, 2013, 24(11): 2580-
2582.

ML BT HIV IRV FF R ANBLE X 25-25 1 B
YER®EF [D]. T BETBERERE, 2018.

FRER, BEBLL, M T, S5 R RIURREA BUR
I3 AR B B B AR S HUm s G PR 52 [J]. JLBH 251
KEEEAR, 2005, 22(3): 207-209.

AN, R, NT . R A EA SRR
B, PP 5 L M 8 M 48 25 % it 4 205 B R T 5
my (1], SR PR LS A2, 2016, 11(6): 785-787.
E%k. FMR L FEN MDA-MB-453. HCT116 Al H1299
e 40 PR P 8 4 P B HEMLERAR BT [D]. #5H: F5 R
2%, 2017.

Park S H, Chi GY, Eom H S, et al. Role of autophagy in
apoptosis induction by methylene chloride extracts of Mori
cortex in NCI-H460 human lung carcinoma cells [J]. Int J
Oncol, 2012, 40(6): 1929-1940.

Chen L D, Liu Z H, Zhang L F, et al. Sanggenon C induces
apoptosis of colon cancer cells via inhibition of NO
production, iNOS expression and ROS activation of the
mitochondrial pathway [J]. Oncol Rep, 2017, 38(4): 2123-
2131.

Ma M J, Luan X Y, Zheng H, et al. A mulberry Diels-
Alder-type adduct, kuwanon M, triggers apoptosis and
paraptosis of lung cancer cells through inducing
endoplasmic reticulum stress [J]. Int J Mol Sci, 2023,
24(2): 1015.

VEGERs, M7, AW, . RO EERMIER D RN
MBS T [J]. TLRHER £ B A4), 2004,
6(3): 140-141.

BER, B8, A, & FHRLERS oy G
WATE AT (7], HARPE R — P E AL,
2014, 16(9): 1968-1973.

EET, BRI, EiEEE, 55 FE KRB K
Bk R UUE R 2 AE TR (). 2552 51K
WAL, 2024, 32(4): 313-315.

WA, TLANER, G, 5O KA B S
WO R ER (9], T E AR 24, 2013, 20(36): 28-
29.

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[78]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

R, N, SRER, 4. S A A BB AL 0
RECOTDIREMISEm (7). A, 2016, 38(10): 2093-
2098.

Lee M S, Park W S, Kim Y H, et al. Antidepressant-like
effects of Cortex Mori Radicis extract via bidirectional
phosphorylation of glucocorticoid receptors in the
hippocampus [J]. Behav Brain Res, 2013, 236(1): 56-61.
. 5% B2 IR 5 B0 7 85 3R 16 78 FAVHE il 7Y
AN JLSCIR AN 28 (2R [0]. R B RREER 2, 2022,
34(24): 85-87.

JANER, RIEN. 58 Rz nsas & 0 & 5 R 69718
P SCRE AR SR AT I PR S ORI EE (0], D
PR A4, 2023, 30(1): 29-31.

i, B, BT, 55 BB E Y 25T
LA AR BN S R A I R LR B (0], hvl A
R RRIY 27 B2 2731, 2022, 32(1): 93-95.

W, 5% B B kA B I g VG 7 TRV 7 Wk
TRBFHIEST ROW L [7]. SEH T BEH &, 2020,
36(8): 1050-1051.

KK, Ex, W, & B TRE-TOPSIS XA
M 5 R GBS SOR A (D] T B SRR T A A A,
2023, 29(13): 130-139.

mR, TT0, BRARER, 4. BT RIS AT AN R
FHEBEARNS &8 SHEMARE 0] PEZE,
2021, 32(2): 213-219.

TRANK, PRBE, PRIEEE, 55 RAKEXATERESA
Mg & mAAWHE T [J]. )R A% R Ak, 2011, 27(6):
579-581.

BUE. FH BREKHET G MR T7 % S S B E A
AL [0]. REEMZE: ¥ H, 2013, 11(11): 133-135.
TR, %R, 44, 4. BT UPLC fRg Bl 5
JEE A B 5 3 B A it RIAG ) i P 68 001) B A ) ¢ RIS
[7]. "R 25, 2021, 32(1): 56-63.

KERZE, AW, BREE, S TR T 2
JREAREY) (Q-Marker) WFFtiE4E [J]. hHiZy, 2018,
49(1): 1-13.

Liu C X, Cheng Y Y, Guo D A, et al. A new concept on
quality marker for quality assessment and process control
of Chinese medicines [J]. Chin Herb Med, 2017, 9(1): 3-
13.

Wang Y L, Cui T, Li Y Z, et al. Prediction of quality
markers of traditional Chinese medicines based on
network pharmacology [J]. Chin Herb Med, 2019, 11(4):
349-356.

MRiEK, SEMR, Wik, 5. HPLC VERIRIE F A
Ferfr 6 MG S [J]. R 2R, 2018, 29(7):
911-914.

Bk, EENI, MIESS, % UPLC VERIEHE S AR



FEH 2025FE58 H£56% B 9W  Chinese Traditional and Herbal Drugs 2025 May Vol. 56 No. 9

* 3353«

(83]

[84]

[85]

(86]

(87]

W Rl [J]. HHEKZE, 2016, 38(8): 1754-1759.
TRER, A, KA, & RA R P HUREE RS
IR G RIS ENE [J]. HEZ, 2008, 6(2): 142-144.
TRERAE, WOE, IR, & P AHRMA R R
IGUEBCAT A RIS (7). HEZY, 2016, 47(4): 533-539.
TANE, S, BEN, % BEFLERS. B
VB F B W PRS2 R R SEEIE 3 A 0], AR R 2 4 K,
2018, 33(11): 5193-5197.

Fhels, M, FIER, S5 IR TAESYE U IR
R EARED T (7], FEZ, 2020, 51(14):
3830-3839.

B2 E, NI, TTH. 5T MK EET RS-
H R 20T SR kg VR LR [ BB

(88]

[89]

[90]

[91]

=K., 2023, 36(16): 21-26.
JAEEME, TR, 25, & TN -E T -5
RUBEE” U B AT R B ST [J]. P
24,2022, 53(24): 7795-7807.
KRR, KARE, KER, & 5T 42y id-
FEATRAY-2aah%:” R AR S Lk U EAr S 7
[1]. H%E24, 2023, 54(18): 5855-5866.
{36, Fedaue, IR, % RAEF—FREN M
BB N E (7). AR R — P E I AL,
2015, 17(1): 134-137.
XWBR, VYRR, Kb, . TSR 48 R
AR EYR PR KR (7). T EZ, 2021, 5209):
2548-2556.

[FriEmit REZ]



