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Abstract: Objective To establish an efficacy-linked quality evaluation method for Manyao based on Q-Marker theory,
comprehensively considering chemical properties and pharmacodynamic correlation, and to verify its applicability by evaluating the

anti-hepatocellular carcinoma efficacy of Cortex Juglandis Mandshuricae. Methods The quality-evaluation system was constructed
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following the progressive workflow: definition of core pharmacodynamic fractions guided by efficacy, analysis of material basis and
establishment of the candidate Q-Marker library, verification of pharmacodynamic representativeness for candidate components, as
well as in vivo efficacy and safety evaluation. Taking Cortex Juglandis Mandshuricae as the research object, CCK-8, wound-healing
and Transwell assays were adopted to screen its anti-hepatocellular-carcinoma active fraction. UPLC-Q-TOF-MS was used for
chemical-component identification. Candidate Q-Markers were screened and validated by combining spectrum-effect relationship,
network pharmacology, molecular docking, monomer and compatibility experiments. H22 tumor-bearing mice were utilized to assess
in vivo antitumor efficacy and biosafety. HPLC was used to quantify the selected Q-Markers from Cortex Juglandis Mandshuricae.
Results The established method formed a multi-layered evidence chain consisting of pharmacodynamic localization, component
identification, efficacy validation and in vivo confirmation. For Cortex Juglandis Mandshuricae, the ethyl acetate fraction inhibited
HepG2 cell proliferation by 92.6% at 0.6 mg/mL and showed strong inhibitory effects on cell migration and invasion. Seventeen
constituents, including gallic acid, syringic acid, quercetin, ellagic acid, and kaempferol, were identified. Based on chemical structure,
measurability, previous spectrum-effect relationship analyses, network pharmacology, and in vitro pharmacodynamic results, syringic
acid, ellagic acid, and kaempferol were selected as candidate Q-Markers. Their combination accounted for 76.3% of the in vitro
antitumor activity of the ethyl acetate fraction. In H22 tumor-bearing mice, the high-dose ethyl acetate fraction achieved a tumor
inhibition rate of 60.42%. Compared with the model group, serum IL-2 levels increased to (227.85 + 1.92) pg/mL, while IL-6 and
TNF-a levels decreased to (71.76 + 2.86) pg/mL and (384.19 + 4.74) pg/mL, respectively (P < 0.01). The spleen and thymus indices
increased to (3.965 £ 1.594) and (3.079 £ 1.366) mg/g, respectively (P < 0.01), and histopathological changes in tumor tissues were
ameliorated. Conclusion This study constructs an efficacy-associated quality evaluation approach for Manchu medicinal herbs on
the basis of Q-Marker theory, whose feasibility is verified via the case of Cortex Juglandis Mandshuricae. The three selected candidate
Q-Markers can serve as core indicators for the anti-hepatocellular-carcinoma quality control of Cortex Juglandis Mandshuricae. This
research provides a reference for shifting from single-component-based control to efficacy-linked, multi-component quality evaluation
of Manyao and their related preparations.
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bearing mice; syringic acid; ellagic acid; kaempferol
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Fig. 1 Development of a Q-Marker theory-based quality evaluation method for Manchu medicine and its application to

Cortex Juglandis Mandshuricae
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CCK-8 sin st R iwrn, S5 AHMLIL, &tk
BAL ) AT AS [ R E S0 HepG2 4 Mt 4 , S IR
BRI ANHIVE R (P<<0.01), HIRIKIKN
70%BERAL . IE T AL . &AL KR K
AR AL (B 2). RIPRSEIR SRR, B L1
HAL BE g 35 ] HepG2 ZHfRiT R, HL 24 h RIIJE
AP EALTHALSAH (P<0.01) (H3-A).

1007
T ok
sk
80
X 60 *k
5
=
T 407
o
201 *T*
0-
2 & & & & &
o b b 5= b B H
E & B = % =B
N N - = =
g 0% o i
i =

52 A4E: “P<0.01.
**P <0.01 vs blank group.
B2 AR S AR RRALT ARTRE HepG2 4RBRAIHNHIR
(x+s,n=3)
Fig. 2 Inhibitory effects of different polarity fractions of
Cortex Juglandis Mandshuricae on proliferation of human

hepatocellular carcinoma HepG2 cells (x +s ,n = 3)

Transwell S50 —PAIESE, WAL LR 7] 2
D T A B, K HepG2 40 MR 28 B feoi
FIHIER (P<0.01) (J 3-B). 454 3 WisLhas iR,
it % 2T B A5 26 308 HepG2 4 M X 4 L 3T 4% M (R 2%
Ji TR f ARG, DR HOA R R 3=
BRI 258G 00, - FIE4: Q-Marker Jfi
% KRV AL .

3.2 YIREMBETSEE Q-Marker FEADiE
320 KZARARK R BE R O BB AL AL S o AT
B A Rk R 70 4 P 245 5 A R ) I 2k Al =R
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F UPLC-Q-TOF-MS X B&FR £ BR AL 3EAT 1R S ME 2 FLBemr, AEMEIR SR T Z 2 . TR
By rHT. #E ESLIE. S PR RESHE, 8 RUESOIOFMHER. THRMEER: AR
AR K, 2R WK 4. #id MassHunter PR LRGN R EF s M 2R (LS S R 35 Ak,

Qualitative Analysis FEFXT G EAR AT AL BE, 454 % E HRRRIRSE =k ln D EARRRR LA
TREAIF ) RS> T E . MS/MS 24 MR ¥, EIREERERM, PR BER B R A+
mh b3t 2 MassBank. PubChem $3iE JZE FIAH < STk L2 i, NG %E Q-Marker i He (4 i FL it o

g4, SRt 17 Mk g GR D. 33 3.2.2 %R Q-Marker P FERE MR ¥E
A GERIRFE, RIo AMIRIS . IR, ZR2E. = AR RN, el 17 PR R R i
Fﬁ“%’é&ﬁﬂi’.%%A% Horp, MyREFNTEEIZRA S B IR CEE A AL YR VE L, FR45 & 450

TH S1 S2 S3 S4 S5 S6
1007 —

AT IERE R /%

500 um

40- .

*k

AR R H/%

2 S1 S2 S3 S4 S5 S6

—1

S1-BEME ZIETIAL: S2-70% ZBEF AL S3-1E T BEFAL: SA-S M FBhL; SS-FMEkHAL: S6-/KFAL, FH: SFAMLE: ~P<0.01.
S1-ethyl acetate fraction; S2-70% ethanol fraction; S3-n-butanol fraction; S4-chloroform fraction; S5-petroleum ether fraction; S6-aqueous fraction, same

as below. The same abbreviations are used hereafter; *P < 0.01 vs the blank group.
B3 RS A RIR BRI A BT #E HepG2 ABRIER (A) FRZE B) FME (x+s,n=3)

Fig.3 Effects of different polarity fractions of Cortex Juglandis Mandshuricae on migration (A) and invasion (B) of human

hepatocellular carcinoma HepG2 cells (x +s ,n = 3)

ERE T

FUEFHRE
T T T T T T T T T T T T T T 1
0 5 10 15 20 25 30 35
t/min

El 4 ZHEERRR CBEERIE. IR FTHESFRE
Fig. 4 Total ion chromatograms of the ethyl acetate fraction of Cortex Juglandis Mandshuricae in positive and negative ion

modes
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F1 B BEER CREERALA 5 574
Table 1 Chemical composition analysis of ethyl acetate fraction of Cortex Juglandis Mandshuricae
o . N HibH SFrE R WHET
e tr/min AR BT (i) (i) (X109) (mi2) WAL

1 1.215 CrHs0s [M—H] 169.0143  169.014 2 3.15 125 BEFIR
2 3.492 C1sH1208 [M+H]* 3210605  321.0588 5.32 219,149,139 AW
3 4738 CoH100s [M+H]* 199.0601  199.0570 15.53 155 TER
4 5.299 CoH1004 [MA+H]* 1950652  195.0621 15.68 117 B LR
5 7.542 CaiH220n [M+Na]* 4731054  473.1036 3.86 243,149 VB a
6 11.867 CuHsOs [M-+H]* 303.0136  303.0135 2.65 303 BRIER
7 12.837 C1sH1008 [M+H]* 319.0448  319.0433 4.88 319, 273 Wt E

12.962 C1sH1206 [M—H] 287.0561  287.0553 2.95 151,135 HEH
9 13.087 Ca1H2:010 [M+Na]* 4571105  457.1084 4.64 231,189 W & -T-O-H b
10 14.083 CoHgO4 [M+H]* 181.0495  181.0486 5.04 107 18317
11* 16.887 CatH20011 [M+Na]*  471.0898  471.0882 3.36 303 i e
12 16.949 CisH1007 [M-+H]* 303.0499  303.0485 4.63 257,137 Mt K 2=
13* 20.563 C1sH120s [M—H] 2710612  271.0608 157 177,151 Tl R %
14* 22.065 C1sH1006 [M—H]- 2850412  285.0405 2.54 229 I
15 36.324 Ci8H2s03 [M-+Na]* 3151931 3151934 -1.22 107 + )\ Bk = Hi-4-H R
16 43.926 Ci1gH2004 [M+H]* 301.1434 3011399 11.77 245 4,4,9- = F-79- 38

#-8,8- K&

17 47.352 CaoH4303 [M+H]* 4573676  457.3633 9.45 457, 439 AR
L KR X

“Compounds were identified by comparison with reference standards.
PR SRR AT TR RLOC 3 S STk 24 R
VA% Q-Marker )% i - %4 UPLC-Q-TOF-MS %
SERRBIR) 17 MR CBERALAL 22 sy, B ZIER
i 19 25 53 I 1) BH & Lo W URAR I . —R0RiE DA “ T8
P AT R AR, SRR 3 PPAN I bR RS
CHlt e F&-7-O- B HEE 1)\ Bk =) -4-B IR . 4,4,9-
ZRIE-T 9- M-8 8- KR ER), IR 14 T HEN
T, RIRIRLR SRR 2R BRI
EIFRLEEVESY, RS TR RERIR. MRS
6 PEAEAR N B iR GG 2GRtk Ss B ) 1%
BREAMIE Y AR T HIR. BHER. (LK.
33 {&i%E Q-Marker HlHIFERFMSHYR TN
IiE

331 EBbW R (iE Q-Marker JE/EHE S TE 4
B SCHRARTES-101 17 153 2H 11T AT 25050 B 01 IR B
THER. BACRR Kl = AMUEA R 745
Arapite, T B EAUMIE . iR LiiE A
YEME R 3 ML &) T N SwissTargetPrediction £
e, AS3] 221 MY, LL “liver cancer”
NREEIE, KH GeneCards. DrugBank. TTD.
OMIM. PharmGKB %45 FE i 8615 2 s i) v 72 5

M1 096 A, EIEAEL T HHHEE, WK s-
A F7R, SRAFEHEM B 677 R 8 69 METESE A,
L35 2 H I B1 (RAC serine/threonine-protein
kinase, AKTD). #RTTEE 900 Kk A Fi 1
(heat shock protein 90 alpha family class A member 1,
HSP90AA1D). KA ¥ 51& (epidermal growth
factor receptor, EGFR). MEHIZE 24K 1 (estrogen
receptor 1, ESR1D). MEIASEH T (tumor necrosis
factor, TNF). SRC Jiys 3 [K]F 52 1A 74 P 2 R vk g
(SRC proto-oncogene, non-receptor tyrosine kinase,
SRC). HFEJEEAE 9 (matrix metallopeptidase 9,
MMP9). FIFIR R ML E A& 2 (prostaglandin-
endoperoxide synthase 2, PTGS2). WAGIHEILEE-4,5-
TR 3-BEEE AL 1 (phosphatidylinositol 3-
kinase regulatory subunit 1, PIK3R1) FliL% bWl
R 38 55 V) #0IE A& v ( peroxisome proliferator
activated receptor gamma, PPARG) %§.

3.3.2 PPl MZEHEE 5% 08 mURE Rk i)
VELEIRYTHE R\ STRING #U4fs FEEAT PPI 4347,
BB M N “Homo sapiens”, B1& [ >0.9 #4J# PPI
HAEMZEE, SN Cytoscape 3.7.2 #4750, 145
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“transferrin complex, transferrin phosphorus-containing groups

5205200:

5205215:

Pathways in cancer

Prostate cancer

: Endocrine resistance

: MicroRNAs in cancer
: Progesterone-mediated oocyte maturation
: Phospholipase D signaling pathway

: Cellular senescence

5a04151: PI3K-Akt signaling pathway o
5205207: Chemical carcinogenesis - réceptor activation

520491
520493

5205010:
5202010:

: Transcr a !
: Ovarian steroidogenesis
: Non-alcoholic fatty liver disease

Alzheimerdisease

5a04217:Necroptosis

ABC transporters

) g 30
A WAk IRk JHE (¢ = BP
20 ¥
Bt
e B S )
EZEEEREo2E ELEEEEEEEE pErErEEEs
2 282893 £552
SEESEEEICEE GEESeSEEEs 2233957:ET
ESEgd 53 28585258585 [iosEcssds
£2582ETS 2 ELE-SPEESE 3838255255¢%
2809=588 E2 E26E68csSs ES85TcEE5SSE
Z20.2°8 = 22522085 EEESEE2ES
££95°253228 E823EF 9555 ZEELEET 85
SSTFSELEESE §253 PoPs f2 235 Ees2
552E8wE 24 £= 2-5 27 FEE g
28EZE2TE g S SE% 28 EES 2
s 525 § g2= =28 &5 588 g
g = & 2 Hes s SZE =2
528 = E§ §ES £ g2
cE2 B £% g 3 3
s80 ° BB g s 2%
S
éeié s B & a5z
Z é 8 2
2 z
5 E3
E] 2
S s
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‘z
=
2

polymerase II-specific DNA-bindingtranscriptionfactor

ion in cancer

5205146: Amoebiasis

5a04670: Leukocyte transendothelial migration

5204610: Complément and coagulation cascades

5a05130: Pathogenic Escherichia coli infection

5204750: In 'y mediator ion of TRP channels

#EAERR-HSP9OAAL

30 40

11 Z5/-HSPOOA AL

A-VETERE TS RRE R B R B-AE L R A0 AU SR LR A 2 1] C-HF44 T 10 1 BP. CC. MF % H; D-KEGG E 43T E-

I TSRS SS

A-Venn diagram showing the overlap between potential targets of the active constituents and potential therapeutic targets for liver cancer; B-PPI network of the

potential therapeutic targets; C-Top 10 enriched terms in BP, CC, and MF; D-KEGG pathway enrichment analysis; E-Molecular docking validation results.

Bl5 RBkRROEMERL S IETT AT R B IR F I 5T

Fig. 5 Network pharmacology analysis of active constituents of Cortex Juglandis Mandshuricae in the treatment of liver

cancer

(degree) fEFHx H W 48 15 sURH BLAE R /INidEAT HF
¥, 13 BRZMR R J6 T e B oS sE A, LA
5-B. H, HEAHT 10 BIEE S AKT1. HSP90AAL,
EGFR. ESRI. TNF. SRC. MMP9. PTGS2. PIK3R]1 .
PPARG.

3.3.3 GO Ihit5 KEGG B E 40T K pkik

BP9 5 1 1 B B A SRR U\ Metascape Fi(4iE
FEHEAT GO AENYEes il KEGG @8 &5
Bro GO Ihfit L35 4888 Nk H, Hrb /Wit
FEH 3913 4, A4 351 14, 4 FIhRER 624
Ao ARV R BV K B E B R R . AR
SN SR B HLIME G R NS 5 FoiReE
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PR AR AR E . AR RIS B
M4 655, MM n F 2T AT RE G, Jutt
PRI #R2 T AR B AR SE . CHER AT 10 2B IS F2
( biological process, BP ). 4i 4l 53 (cellular
component, CC) H173FIjfE (molecular function,
MF) % HZ: I HRRE, il 5-C iR . KEGG il %
BEMTEREAR, FEW LB FAEm
(pathways in cancer, hsa05200). PI3K-Akt {5518
% (PI3K-Akt signaling pathway, hsa04151). %
% (prostate cancer, hsa05215) 4§, UL 5-D.
334 I TRHEIESS R IR ET 3 R A
AKT1 (1UNQ, 0.098 nm). HSP90AA1 (5J80, 0.117
nm). EGFR (3G5Y, 0.159 nm) 51{&i% Q-Marker
BAT 7 FXHEIRAIE . S5 R EoR, THR. B,
1 21 5 FF A% O B8 5 AKT1. HSP90AAT. EGFR
s Red/NF-4.5 kl/mol; HA THR —H4EE
REAKUCA—4.5. —6.2. —5.4kI/mol, #FAEIRN—6.4
—6.2+ —7.2kJ/mol, 11128 N-5.6.—7.3. —6.8 kJ/mol.
=HY RS FREE ORI ERMNT, B
TEIR-EGFR. 111 Z5/}-HSPOOAA 45425 R H1 85 R 5%
PR =5 5 OSSR A SR,
AN SRR SRIR R TR AR IS8, AT HIR. R
P& LU 25T AR ARk e S0 48 e {1k Q-Marker
RO SCHE . DA 3 Flpir 5 HSPOOAAT FIX 45
R, BeaTaIAL, WWEl 5-E.

3.3.5 {Ei% Q-Marker BLAXT HepG2 4 i 3 5 1) 5
W DLUT &R BACRRAIL 2 3 Fl Q-Marker N
WA %R, KA CCK-8 LM Hxt HepG2 2
FEEZm, 25 R IE 6. 5 AL, 3 PR R
SR AR FE B4 H] HepG2 4HMUgFE (P<
0.0, (HARML &M B2 8HFAE — € 22 57 . Horr,
BRACRRAN L 221y R I HH Ao B e J e vt e

3.3.6 ik Q-Marker FRARZL /- ARANEMEPEY
2 2 R0 ORI T 2 AT U RIE L . AR
fik Q-Marker X BEARZGRMAGEM:, HMRIEHTIHIT
T AR B TR SR AR AL T AR . BRI AN L
M SLPR & E R B L] CT R BAEER AN
WMy =2.11 2 0.95 : 1.97). FREVHRLR R T F
R BRAERRANL ARy, JRA EECH s, AT
Ja % CCK-8 iEMAMt HepG2 AMUiE VY . 458
TR, AT REN B EH] HepG2 AL E, H
N ZRIA R 71.3%, 29 5ERR CEREB A F AR
EVER) 76.3%. JETRA A IS PERSAR T BE IR £

1007 **
801
X 604
@ 60 -
ﬁ:é sk
£ 401
20 *k
0-
d & & &= i
= o i % a
%‘? - B 3
«g{;ﬂ(
£

52 A ~P<0.01.
**P <0.01 vs the blank group.
6 AREI4ED T HepG2 MAPHMIHIEIZR (X+s,n=3)
Fig. 6 Inhibitory effects of different fractions and

compounds on proliferation of HepG2 cells (X £ s, n =3)

BERAL, 1H CRENS B AR 25 R AL A KB 2097t
AR, SR T B IR SRAERRA L 221 R I
W2 T P S 1Y) B B2 245 30 DTk B 7 - Q-Marker AN
HA& WA 2 S R AT ay U, 3B B A WA 24
RO o AHIE FCIE L B4R 25 200IE S oA 403 1
i, e PIRAIE 11k Q-Marker 2K 3 Fh
AR EA —E B PUH RS, TR 2 E
At e BN IR SR AL 2000 70 2 = I B 1A 2
R VEHIRZAEA S SO A U P O FAR MR —fh
J5Y, T2 2 RE A B[R FH PR 45
3.4 HFAREMSHEIERIE
3.4.1 Bk B IR B IRAL SUE R VR X
NEGESEAR G 14d W FE T, BRI &L 2541/ RS
MURZAS RAF, WE30. IR RPOKIES, SL86 e R
JH B EAER KA T B R . SKIR AR, S 4
AR RS 2 EFBKEY, SEAdltBERT
Gt Fm N, BRI 2~4. AN T EREAR R
FF BHY HE B2 S R R 5. 7, &%
E2rE VN VNI N T N = - -3 UL R S o
FTAHHESITERE, B /INER KB /INVE ST, AU
BB ARAERE . SR L. 27 b, fEARSEES
LT RV A, AR BEER LA AT B Y
2 att, PR SR SR AT A K
3.4.2  KZHEAK R BE R L EEARALNS H22 i IR /) B A
AR RIREIT X H22 fardR /s SRS T AN [ 7
AL MK B AR £ AR LT T IR],  BRA ) RZ
W PR R BE L TS . BAHEL S A B R
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F2 B EAREMI MR RENENE (XL, n=10)
Table 2 Effects of active fraction of Cortex Juglandis Mandshuricae on body weight in mice (X £ s, n =10)
5 5 lg
A 5
od 9d 14d
A HE 20.29+0.47 24.58+0.98 27.301+0.95 29.89+0.76
It 18.94+0.34 25.16+0.59 28.071+0.84 31.77+1.27
mey i 20.14+0.35 24.81+0.88 27.13+1.18 31.39+1.18
i3 18.58+0.34 26.05+0.26 29.124+0.99 32.70+1.20
3 BHWMEHREANRERENEM (XL, n=10)
Table 3 Effects of active fraction of Cortex Juglandis Mandshuricae on food intake in mice (X + s, n =10)
BaEE/(gd?
415 15 RRRgd)
0od 5d 9d 14d
HH HE 4.92+0.11 6.80+0.23 7.02+0.27 7.22%+0.30
i3 5.45+0.24 7.28+0.17 7.61+0.23 7.99+0.32
Ry i 4.99+0.09 6.57+0.23 6.72+0.29 6.98+0.26
i 5.10%£0.20 7.4440.07 7.75+0.26 8.09+0.30
T4 B EAEMIXNRIKERNENE (Xts,n=10)
Table 4 Effects of active fraction of Cortex Juglandis Mandshuricae on water intake in mice (X £ s, n =10)
POKEN(mL d7?
H ) PESI ( )
od 5d 9d 14d
=H i 4.77+0.11 6.31+£0.25 6.57+0.23 6.84+0.18
T 5.68+0.10 7.31+0.17 7.71+0.23 8.01+0.32
Y i 4.76 =0.08 6.22+0.22 6.50+0.28 6.62+0.25
i3 5.51+0.10 7.584+0.08 7.79+0.26 8.22+0.30
F*5 B AREMIX RS IR AIRED (X5, n=10)

Table 5 Effects of active fraction of Cortex Juglandis Mandshuricae on organ indices in mice (X £ s, n =10)
#5 5 O EFRE JH SRS JRIIESE it 5 4 BT %
H W 0.54+0.04 4.87+0.30 0.34+0.01 0.71£0.06 1.19+0.02

i 0.51£0.01 5.25+0.05 0.29+0.01 0.72+0.01 1.43+0.01
o) I 0.4940.02 4.88+0.33 0.28+0.01 0.51+0.10 1.14+0.04
i3 0.74+0.14 6.03+0.22 0.37+0.05 0.65+0.05 1.39+0.05

KRIGERIM, Meh 2540/ RBARES B XSGE,
TEShRE TR, IR RYOKIKRE IER, HiEfls
s NI R . 25 245 45 R JE ) B 98 AR IR E I
&, SRIE 7. £ 6. AR IAEKIRE, Mtk
L A o e Ay 2 e S S SN |
BHEEMZER (P<0.01), 2—EFEMENE,
R AR R L B 60.42%, 5 BH M 24 4/ a3
— . BIARIPIA R SE RN, B R AR R AR
K, MAEFEE; A2AHRRATE RN, BiEAR
B, R WA RIREFEIRTE, 54098 2 45 FAH— 2.
3.4.3  KZARARK B I R 8 R A LA G % T RE 1
S Rk — 0 PR A PR B I R £ T A 6T i

Je /N ER S ZE DIRE BT A, e 5 4H /N BRI FR
K. B BRAE B S R YR T KF . 52 A4M L,
AR 2 R 505 i i A BRI (P<<0.01),
PR RS F BN R IZ T Re 2 0. LR% R
B8 ORI TS, B A ) AN AR B 2
PREFE BRI IR 4R 2, b s E A SCE R
(P<0.01), 2533 7. ELISA K45 R ER, 5
WERIHAR L, 452520 1L-2 /KFB3 ST, 1 IL-6 1
TNF-o /KR EK, ZR BRI E L (P<
0.05), FERME 8. LiRGEREW, PR
LB A RERE A i A=, 38 PT S0 IR /)
BRI HPIRAS IR A S
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Fig. 7 HE staining of major organs in mice (x10), gross appearance of solid tumors in each group, and histopathological

changes in tumor tissues (x200)

76 AZBEMAE ZARERALXT H22 forfE /MR IE R 2R
(X£s,n=10)
Table 6 Effects of active fraction of Cortex Juglandis

Mandshuricae on tumor weight in H22 tumor-bearing mice

(X*xs,n=10)
. Fiilk=v) N 98
2H 5 (kg ) A=A %%
2 - -
7Y 3.230 24+0.059 344 -
FH 24 0.02 1.1555+0.1923*  64.23
TitsTs 2. T8 B o7 1.17 2.9808240.1275 7.72
351 2.4386%0.0063* 2451
1053 1.2784+0.0729*  60.42

SHBMA ML, *P<0.05 *P<0.01; 52 A4MLL, 4P<0.01.
ESCE
*P<0.05 **P<0.01 vs model group; “*P <0.01 vs blank group. Same

as table below.

344 PRALUREENE  HE RO R ILE 7.
PR R AN HE S B0, ARG, R R
B, $RORIR AT ER . 2R IR &
MEASAL TG, R L2\ B HE BB g AL, AT L
AFIREEE RO 4 R RIRSEIX IR, HLRZ 24
FIEREIN, AICHAIZETHE R, MR

BEONHE, SRR EE
3.45 {Fik Q-Marker AN ARGEHRES N TS
TR B AR RRIE Q-Marker [FARSN G RGIEHE
5 0% 00 25 0B AT TR R P9 AT RO 0 22 A PR IE 90 134T
B0 BTHIE OG0 B AN AR . O AT S B8 I3 HY
TEMR. AR 28 3 A {EiE Q-Marker; H22
PR RN o= M 5 e P o M ol W8 Y £ A £10] i .
BIRAL AR S B IS R A, B S Th RE IR
MR A LR, HARANHT TR VG P R L
SVEEE. RIRGE R N RARZ UZ T SRR 3 Fifizik
B4 FH T R AEAZ R DU 4l e i &, (H AR A
TR M B S AN R DR
3.4.6 LBk E LA MRS Q-Marker & 841 4h
FOEIEEIE 8. 3 UMK T EIR. R
TERRAN L 2R BT 2 0 3 A (0.117240.010 6D+
(0.556 610.024 4) H1 (0.031 240.001 7) mg/g.
4 e
4.1 ETF Q-Marker IBRHIHEHREIEN 554
Ei55E
5 2 I B VA O AZ O 3 5 AN AE T A0 22 1
F, FELETUnATiE B BT R o) Re AR R AL ST A
FNSZBR25 %80 . Q-Marker F 18 5% 1 5t 242 il F6 br B 3
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®7 WK ERAIN H22 R RERERBHIFEME (X£s,n=10)

Table 7 Effects of active fraction of Cortex Juglandis Mandshuricae on immune organ indices in H22 tumor-bearing mice

(X£s,n=10)
20 51 il (g-kgh) JEREFE#/ (mg-gh) JH 45 25/ (mg-g 1)
ZH - 2.821+1.628 2.426+2.623
it - 2.344+1.0164 1.793+0.84244
BH 424 0.02 1.678+1.300* 1.20241.094*
BT 2SR Ar 1.17 2.557+1.012 1.861+0.923
351 3.36740.993* 2.776+£1.209*
10.53 3.965+1.594* 3.079+1.366*

=8 I ZARERALXT H22 fordE /MR TL-2+ IL-6+ TNF-0 7K FBIFM (x+s,n=10)
Table 8 Effects of active fraction of Cortex Juglandis Mandshuricae on I1L-2, IL-6, and TNF-a levels in H22 tumor-bearing

mice (x+s,n=10)

papil FEI(g-kg ™) IL-2/(pg-mL™1) IL-6/(pg-mL 1) TNF-o/(pg-mL 1)
7 - 277.40+11.37 59.40+0.37 336.69+3.62
T - 148.81+1.56% 93.641+5.8244 570.83+2.6244
PR 2 0.02 220.66 +5.38** 62.56+1.71* 376.60+6.50"*
e e 1.17 172.14+7.76* 83.18+0.81* 455.34+9,50*
351 177.44+0.78* 78.04+1.72* 454.24+9.69*
1053 227.85+1.92* 71.76+2.86* 384.19+4.74"
A FIPAR NBfIE IS SIE PR B
42 N FER S EHIE RS & E %R
| | | BRI
I T A TR R RARE L, FRARS. R
| (MW BUESHIE” [R5 R TRE2 E . ARk s A o s il
! \ FEMRE & TIRE R —I8hr, MLl Z
3 B U RO RE AR U8, FEAR R 1, AR 5T
B 5 W IR 2R 3 IR B R LR N %
0 10 20 mm@ 40 50 O P20 e 2 G A 2 L MEE 17 Miar,

1-TERR; 2-BAERR: 3-11 %W,
1-syringic acid; ellagic acid; kaempferol.
8 MM EIEE A) FRAMBREIEE B)
Fig. 8 Chromatogram of Cortex Juglandis Mandshuricae (A)

and chromatogram of mixed reference standards (B)

FORIRENE . arbE RAERIE . 250 SR AN
MU AT AR D31, Ja ik, ARWT M 1 A% 02
BEBALF5E - WDIFIEREMRNT 3 73 25 20 5 HL
1) 36 VIE DA K A A R0 R 2 A PR VP R 4 A5
BRI

SAEGR— Ror EHIAE L, 205 50K R Y
HLH AR I 7 el Bl o) RE TR
RALTEARIO R, 5396 24 o S TE T B 265 380 it

ST TRIEYI R B 3 AT O R W
AP XD AR IR SE S, ik T
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(phosphoinositide 3-kinase/protein kinase B, PI3K/Akt)
FT s PR AT SO SN AR 24 A
T L G P2 SR AR IR PIBK-Akt SEIEEE AT HES
MR R E R s 3 P H5 25 R4 PR EE
BIBCHLE AT RALER IR CBEEAL 76 3% MRS MU I
P, BB B B 2GRN, SRk
PRI E AR T 2 o3 U RIS — B
4.4 HNTERMETNME

AW T B EAE TR T — 2w
PR 25 T E VPO R A DLBH I DD AR E P e
B, DURSCMIESE A A e, DA AN AT S 56 56
UEZGRERNE, F SIS i b 78 SR Rtk 5 %
VRS . BBk SEBIR B, RS ARG S22y
Pre MIBZMIME . RS R . WIZ% 25 PR 245 2%
P TR N E e EE . 1207 VEAMAT T ARk
WRBZZGHT, RT3 Rk B AR RS 28 51 1l 751 e
il 24 Bt AR R SR PP SR 225 o (HSERRHES R
AT 75 AR AR AN [FI 25 M IR AR e D). Ak N 2 B R AE AN
)77 T2 B B AR SR
45 RRMSRE

KO FAAFAE— € R, B, HEM X
kAR B S L 40 88 Th RAE T BTk i 7k, Hox
SFCAth 85 245 oAb 0 AN [ Dy 25400 ) AT 75 A0
BoE. HUC  MIE 2 U B 8 20 feade i oy
JRRNIAE S, TR AT 20 1)1k A 5
S ARBEAL N 2580 S R AEATS 75 R P AL 1) 5 87 1%
BE— BN TR 1% Q-Marker 5% 0FE A 18
I 2 ] PR SR 2R R 19X 246 TN A 1) 45 24 S50 E 3
I 75 45 70 1% R A5 B TR ILIREBOR (surface
plasmon resonance, SPR). &K Fii%E S50 247 46
E. f)im, A EBE— DA HAT I SR AR E,
I N S e SE BT VE A IR R 2 ) E T
HFiEIE 2 i, 2 HE ORI E A B S R IR A
AV BIME. Ak, AR MRS R
TEHUE N B VR FabR, RIS R B DO LA %
PR HINBHE S FabR, Toik 4t FL S SO IR ol
NI VRS A E LR S B ML K JE SR JT T 4
A TR R VbR EE A 53 R i PR T 2 4 R R 4
SR SN e p NS P2 RS il INES AN LT
GBI .
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