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Abstract: Objective According to the pharmacological effects of alleviating patient’s leukopenia after chemotherapy of Zhengyuan
Prescription (IEJ5J7), the chemical components of Zhengyuan Prescription were analyzed, network pharmacology study and animal
experiment verification was conducted. Methods The main chemical components of Zhengyuan Prescription was detected by UPLC-
TOF/MS technology, the action targets of main chemical components and the targets of leukopenia were searched through the

databases. Then the Venn diagram was used to get the intersection targets. The protein-protein interaction network of intersection
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targets and “herb-ingredient-target” network map were constructed by Cytoscape 3.7.2 software, meanwhile, the key components and
targets with high degrees were screened out. R software was used to perform gene ontology function enrichment analysis and Kyoto
encyclopedia of genes and genomes enrichment analysis. The healthy male SD rats were divided into the blank control group, model
control group, positive drug group 0.11 g/(kg-d) (Diyu Shengbai Tablets), Zhengyuan Prescription high-dose [2.73 g/(kg-d)] medium-
dose [1.37 g/(kg-d)], and low-dose [0.68 g/(kg-d)] groups. Cyclophosphamide [40 mg/(kg-d)] was given by intraperitoneal injection for
4 d to induce leukopenia rat model. The number of white blood cell was counted, and organ index was detected. Tumor necrosis factor
(TNF) and interleukin-6 (IL-6) contents were detected with ELISA kit. Results
Zhengyuan Prescription were obtained by UPLC-TOF/MS technology. Network pharmacology results showed that there were many

Twenty-four main chemical components of

active components in Zhengyuan Prescription, which acted on 377 targets, 1952 disease-related targets were retrieved, and 124 targets
were intersected. The core components were screened such as ginsenoside Rgi, ferulic acid, ginsenoside Rbi ginsenoside Rgo,
ginsenoside Ro, kaempferol; The key targets were screened such as IL-6 and TNF, the important pathways including IL-17 signaling
pathway and so on. The animal experiments results showed that: Compared with the model group, the high and medium doses of
Zhengyuan Prescription administration groups significantly increased the number of white blood cell and thymus index of rats,
significantly reduced the elevated TNF-a and IL-6 levels in the serum (P < 0.05), and it can reduce the pathological damage of spleen
and thymus tissues in rats with leukopenia. Conclusion The material basis of Zhengyuan Prescription for treating leukopenia is based
on ginsenoside-based chemical components, and the related mechanism of action has the characteristics of multiple targets and multiple
pathways.
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TR . WS RRMEYIYY S Adenophora stricta Miq. BT
B BARMEYI = ERE Paris polyphylla Smith
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Fig.1 UPLC/Q-TOF-MS ion current IDA extraction spectrum of Zhengyuan Prescription in positive and negative ion mode

143 4> A E 136 4> 17 198 4> Bb S 54,
HREA2 S, KRRERJEFE] 377 4> [FR, /£ ETCM,
TTD (http://db.idrblab.net/ttd/). Gene Cards Chttps://
www.genecards.org/ ) « Malacards ( https:/www.
malacards.org/) Lk “leukopenia” (40 R/ E )
NRBEFRE R 1952 DIIRHRIL R H5 LR
RL_EAE % Venny 2.1.0 35k Chttps:/bioinfogp.cnb.csic.

es/tools/ venny/index.html), 2l 55 B &, F2HLE] 126
NSRS, FIEIL Uniport B3k Chttps:/www.
uniport.org) KZ1E ID 545 124 PME AT, 55 WA 2.
222 “HAE R R R TR SR S o p
124 DAZERE S SN STRING 11.0 Chttps://string-
db.org/), BAAZE (homo sapiens) NFiE, Al
AR BEAERAE B, BA5 21 TSV 3CF N Cytoscape



« 6590 » PER 2021F 11 B52% $218  Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 21
&1 TOF BHRMELER
Table 1 Characterization results of TOF composition
ERE) EENr st BT min—— MSMS i
Ji BEES T FHIET 551

1 AR R E TR C7HeOs 170.02153 123  169.0 125.0,107.0 10

2 AR JLRER Ci5sH1406 290.079 04 18.67 289.0 179.0,161.0 11

3 41 PR CioH1004 194.05791 19.78  193.0 178.0, 149.0, 134.0 12
4 MLESE BRAERR Ci14HeOs 302.00626 21.08 301.0 284.0,257.0,229.0 11

5 AlESE Gabkw C21H20012 464.09549 21.60  463.0 300.0,271.0 10

6 AIESE KBRER-7-0-B-D-H B FEEERE C2iHisOn 462.079 83 21.75 461.0 285.0 10

7 ALESE MR E C21H20011 448.100 56 22.77  447.0 300.0,271.0 10

8 AVESHE FFRR-T-O-B-D-HI A MEREER Y CuHisOn 446.084 90 2327  445.0 269.0 10

9 WHEZ AZEH Rg CuH72014HCOOH ~ 846.497 68 26.22  845.5 637.2,475.2 13
10 PiFS AZRHEH R CasHs2015:HCOOH ~ 992.555 60 26.43  991.5 783.2 14
11 PiFES AS R Re CasHs2015'HCOOH ~ 992.555 60 26.43  991.5 799.1, 637.2 14
12 A= (2= CisH1006 286.047 73 26.64 285.0 243.0,151.0 10
13 EE  EEREE Cs1Hss02-HCOOH 1 094.550 90 29.43 1093.5 901.5 15
14 WS IASEH Fu Ca2H72014 800.492 19 32.32  799.1 653.1 14
15 1S ASRHEF CsH72013HCOOH ~ 830.502 75 34.86  829.1 783.1 16
16 PiFZ AR Re C42H7013 784.49731 34.87 783.2 637.2,475.2 17
17 PiHES ASRH Rb Cs4H92023-HCOOH 1 154.608 40 36.54 1153.5 945.5 14
18 PiFEZ AS R R Cs3Ho0022 1078.59241 37.32 1077.5 783.6 14
19 PiHFES AZRH Ro CasH76019 956.498 11 37.58  955.4 793.0 13
20 EF: O EBEEI Ca4H70016HCOOH ~ 900.471 86 54.97  899.5 721.1 15
21 EH B-WREE C27H4407 480.308 72 20.03  481.3 445.3,371.2,165.1 18
22 EF EBEH VI C3oHe2013 738.41907 30.63  739.4 577.4 19
23 HIF AN C12H1402 190.099 38 32.35 191.1 115.0 12
24 HF BRHENEE A C24H2s04 380.198 76 52.14  381.0 191.0 20

1826 (82.9%)
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Fig. 2 Intersection network of the compounds and disease

targets of Zhengyuan Prescription
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Fig. 3 Diagram of PPI network
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Fig. 4 “Herb-ingredient-target” network map
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Table 2 Main targets information in network of “herb-

ingredient-target”

HEpl IO BE] B IO EE
ALB 0.721698 100 | STAT3 0.695455 90
IL6 0.698 630 95 | CASP3 0.674009 85
VEGFA 0705069 94 | EGFR 0.674 009 83
AKTI  0.695455 93 |JUN 0.662338 82
TNF 0.689189 91 | HSP90AAI 0.651064 78

223 GO MIKEGG g4 # i1 R4.0.3 B AfFH
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EESNT, SERILE S, GO i R TR, 4Rk
43 (cellular component, CC) FE/RACEEHE &S F 5
T A e, IKIXEE; 27268 (molecular
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53748 PI3K-Akt 15 5@ (PI3K-Akt signaling
pathway). JiAAVIR 1 58K (fluid shear
stress and atherosclerosis ) Th17 4l ffi 534t (Th17 cell
differentiation). TNF {5 5 il (TNF signaling
pathway)IL-17 {518 % (IL-17 signaling pathway)
C RIBER TS 5 (C-type lectin receptor
signaling pathway). H4i8 % 51218 B & 4L 2 14
S Cytoscape 3.7.2 ¥, Fyidt “ 45 5 il BR-4E 57
K (K 6). £l Network Analyzer #ifF it 543 E{E
HEA R 10 BRI 3, IXSCEE 7R IE IR HRONE
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Fig.5 GO and KEGG enrichment results
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Fig. 6 “Signal pathway-target” diagram

*x3 FERELEIEXER

Table 3 Targets-related information on signal pathway

S BughaOE EE | Bardao g EE
RELA 0.522 388 6 JUN 0.416 667 5
IKBKB 0.522 388 6 MAPKS8  0.416 667 5
CHUK 0.522 388 6 1L6 0.472 973 5
IL1B 0.416 667 5 MAPK1 0.472973 5
MAPK14 0.416 667 5 TNF 0.380 435 4

W, G 2227 WL, AR H

FNAE 10 -0 AT P 4% B FE A HE4 AT 10 1)
B A, SR AR TL-6 AT TNF, $ENNX 2 M50 A
FEEIE T T 90 40 Bk RE B RPE o ks
i R 20 AN BEAE S BHE AU7ES Sl b iR,
IL-17 {5 5@ % EHA S i 2, I H IL-6 f1 TNF
W5 IL-17 55 BEA X, ZFE T DU IEJE T
BT A LIRS B R T ) G B I

2.3 ERAXBEEEE D EXREEERAR
231 BRI 2 BB A S O A 40
PR IE RS NS AT SR IRRAS, R4S
SO 2 DA S TRSE SR BE R 45 51, ff s 3 A FH 77 = A
Y2728, KRIEN | 55, BENL AE A4,
RERIZH L PHIEZG (Mot B D) H OB R s
RAEA A, e, FH 10 K. Hep, =ad
WS A B K, AR A NG 25 A P IR BE IR G 40
mg/(kg-d)[WIFIE ip4 d, FATRRIE S, WL KR
AN VAR T B RSB R T . IR RS, %R
FIPEZ5 4 0.11 g/(kgd), 1IEVE T = A &4 2.73
g/(kg-d). FFEM 1.37 g/kgd). KFAFELA 0.68

g/(kg-d)MFIELZ, BHigl ik, HEH2510d.
232 itk RH SPSS 25.0 Giit ik ab B
B, FERRER BRI R Z 0T
(analysis of variance, ANOVA), % & WA 1EEHF
LSD 77k, P<0.05 NZEFARIIFE L.

233 HAMTFECEAGE L M AR ET O AR A
MR, SR SRIe I A% HR O BRI B 4 PR (e AR A 1%
B, FEI 4K, GERINFE 4 PR, RIS AT, K
SRR T 4E ML AE IR VE ], &R gt 2 s
R EEE 1 R (555 K, SEAAM, 8
ZH K BRI 4 B Y 3 PRI 2 2 X 10%/L AR (P<<
0.01), RPBIAIGHIFY), TR B REZ, K
I, SHAAMELL, SEAHTREER: B4 S
Kig (F10K), SFAMAML, HSALAKRKA
YA L RS (P<<0.01), SHERAMLEL, &4
2540 AR A B T (P<<0.05. 0.01), HrbiEs
BRI ESAERE GO B4R (515
K, G MM, BERIK R A 40 B R
it (P<<0.01), HBMIAMLEL, H45254 A4niE
YIRET S (P<0.01), HAPHEZA, BT &
R LR A S U I R I 5 SR B, B
PEZG R IE 57 &2 29 20 R I 75 5 1 K SR 4
L BT S 2 IR SAE

2.3.4 JEERAEEL AASSHE, BEE 240 KRR
PRI, T ESBKEL, &, MRIEUERS, &
PR KPP BE G T NE R R T K 4y, FRERE, THE
IEASTEEL, MESSTEE =M E/ AR . g5k
5 Fin, SEAAM, BRI R R FR B
WE (P<0.01); SHEAIHAEL, SAZ4 KR
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F=4 REAREAEMEIT TN (XLs,n=6)
Table 4 Changes of white blood cell counts in rats at different periods (X £ S, n =6)
7l &/ WBC {E/(X10° L)
451
(gkgd™ iR 5K 510 K 15K

T H - 10.43+1.12 11.38£1.08 12.61£0.59 12.60£0.98
it - 10.30%1.10 1.60+£0.47* 2.5440.49* 2574036
T E 0.11 11.20£0.57 1.53+0.24 4.5441.19% 11.4840.93"
1EWET; 2.73 10.614+1.12 1.60+0.08 5.851+1.03% 12.184+0.64*

1.37 11.23£1.18 1.76+£0.15 5.851+0.95% 12.66+1.05%

0.68 10.631+1.25 1.89+0.39 3.8740.68% 4.24+0.95%

SR "P<0.01; SEMALE: P<0.05 #P<0.01, &R

*P <0.01 vs control group; *P <0.05 ##P <0.01 vs model group, same as below tables

x5 FHEKRIERIEH (XLs,n=6)

Table 5 Organ indexes of rats in each group (X £ s, n = 6)

51 &/ JE 45 %/ ¥ 4 A/
(gkg'd™")  (mggh) (mg-g™")

T H - 1.70£0.07 1.3240.12
LAY - 2.59+0.33*  0.4440.10"

Huta T A 0.11 3174057 0.51£0.15
1EETT 2.73 3.994+037%  0.84+0.13%
1.37 3.66+0.42%  0.70+0.10%

0.68 3.084+0.38"  0.50+0.08

MEFERCE T 5 (P<<0.05. 0.01), 3 ARfg A FLUBLIF
JiR, HEAZGALHEWRER. 52A4HMLt,
R 20 K RO i 25 0 25 AR (P<<0.01), IR E
[ I A T MR AR AT MR A, SRR AR L,
TE Y5 7 v 750 A0 b 7 4 T DL S 3 R v M 4
(P<<0.01), PHYEZGZH DASARA B A B A, 2
REER, TTRIEZAET, WA,
S Fe B s AU, YRy m = A s L A
11 L 9/ AR TR K SR ) B iR B 0 B AT — e K
SAEH.

2.3.5  IEET7 R 20 A e R AR KRB R i i
JRELZE R XK BRE AR T B A Y,
4% % B EATE, W H R A SUE PR,
WRIHAT IR EE TG WA, B ar s i H 2V, %
H, HHABT AN, & 4um, U5 THE
AAL40 CHEK L, 60 CHAPEE R, FiERGT&
o WEERWE 7 Frox, = A4 A8E5 a8
Iy TETET, ORELEA TERE, JAIXTEW, BN
ZWARFC, PNERILHERE, 5204H8
Lo, MEAYZHRRAT ERERLGT, SRV, IR gRR

B, BUNRRED, SRR, R, HEEH
FHEE,  BHH: 245 2 REAE 1) 1 R 5% B A AR AR A AR /N
(FCJER, TEVRTT R HH R 2 e ek I 1 A ) 4
5, AR DB ER, 0B8] WEESNE MAnA.
22 2L PR /NP R A K BN 4 B ) R S AT
THRZW LR MR EE AR, o FEW, R
MEgiSEEE, HP%ESE, STA4MEt, B
U AR 245, PR R AR /N, BB 43 S A
B, AR RV, SR, BHIEZA
I JU %) B #58 J5 J FRCRR, B R e AR, RS
Mo R e D, IEIETT R a2 IR 2 2
JEAR DB B, R RS A SR M, Ik L B
B,
2.3.6 IEJHEITARR MG T TNF-a. IL-6 & & 15
Wi A AR 2003 ELISA 70 A oK B it
JEH TNF-o M1 IL-6 &8, 4R ME 6 s, 5
AL, B K RIS i TNF-a. 1L-6 &
ERETE (P<0.01), SEMAME, JFH24H
TNF-o &EHEZE R (P<0.01). EJRTHZH
XoF A 4 /D E A PR K BRI 1 TNF-0i TL-6 115
BAE MR, w] LOE R AX 2 AN SRR T
T 4 98 A FH
3 e

IEJE T VRS AR, M8, MibS
MR, R EMWEES, BN, FREE
B, ONEZ AV ESub I, A ki & T iR
MRS, NEZS; JARMITE L, FEYbSFRBITE N,
THEFAN Y EREE AR MO, A
2. WHEM, #EHM, FiRUHER, Lz
aAFRM . FRIAMIL. FERERE. FRIERAT 22,
i B 2 A TR RO, I R Bk 1 4 s b
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EWRJT 2.73 gkg td!

~7" .

- %

ET 2.73 kg !

b
BT 1.37 gkg +d!

IEJETT 0.68 gkg -d!

IEJETT 0.68 grkg -d!

E7 BB CREREIKRARRE (X20) FMAR (X2) HEYH
Fig.7 Pathological section of spleen (x 20) and thymus (x 2) in leukopenia rats

*6 IERAXBMEERDOERE KR ME TNF-a. IL-6 &
BHIFMW (X£s,n=6)
Table 6 Effect of Zhengyuan Prescription on serum TNF-q

and IL-6 levels in rat of leukopenia models (X £ s, n =6)

51 Fillpv) TNEF/ IL-6/
(gkgd")  (pgmL™) (pgmL™)
2 - 49.49+221  12420+9.20
TR - 60.95+2.34" 182.74+17.07**
kT B 0.11 52.97+1.32% 151.27+12.85%
EWE 2.73 52.07+1.49%  88.90+13.79%

1.37 51.77£1.79% 109.97+17.61%
0.68 51.63+£2.58"  72.04417.38%

FEAT T2 ASHIE T P05 56 FH AR 265 031 HH IR
24 AREIALEER Y, BIEEESELLAANS B
HRM o A5G B A AL R R A
KA RUHAT 28 2GR T, I P 2y -HE
R AR R 2% P e A5 21 PR AR e OIS R T N
SR Rais PR AZ2H Rbi. AZEH Re.
NS BH Ro. INEM%E, Hi A2 B Rg 7 U
BEAR SR/ RIE M hRERIIK R, IF T/ 4

HAE B0, ] R T A A e A /) B 4 PR R
EMALEARLY; NS 2FH Rby e R A N
RS TRE, RIS S-RUIRIEIE X 4% DhRe 40
FIFEB, NS EHE Ro A LAFE R A LI AR IE R 58
ARYT M PTG 2 87 25 IR T RE 2T,
L1 2% 1) 6 18 ik AR EL 200 FiE 77, (2 2 vbk ERL 4 B 3 7
TSR G BRI, X JURR A BT Be 2 IEVR 5
RAEIRIT IR FH ) =B R85 -

TEJE T HH 3 1 A AT E I 2 AN R R PR IR YT
FI AR D RE PR, P OGRS TIL-6 A
TNF £53t 20 4>, IL-6 Al TNF-o #2& 5 B L 4 KT,
SN E REIE MRS, FECEBEIH], HhH]E
I T 40 2 B 73 A 35, TL-6 R — oot G 28 7 &
RKEEMAIMIE T, TE R o S B b g%
rf ) B AR 6], 24 TL-1. IL-6 Al TNF-a iX £6[K 1~
BORPUAG, BV, T 4R, ARG
W G-CSF 1l GM-CSF, 1] F-Fi697 A 4u g/ D ER),
IL-6 ]I B 2034 58 2 A0 S A I 7= A A
R R 4G T 4l Th17 704k, A IL-21. IL-17 &
BRI 7 20 WA AN, BT R 0% e A K S B AR,
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TL-6 32 55 55 hR L . R 200 PRLAE DAY 174) 11 4 P ) 2 K
A I, BRI L AE s ) & &P A
Fiil % RO/ REA, 124 A BE A
F&iaIT e, I3E 1 TL-6 2 B2 FRARMO, 5t 2 AH
bt PR RS 5 1 20 B s D RE AR A 5 IR TL-6 7K
P T, TNF-o A1 0SB RELEA . 14000,
FRHE L NRBOE BT~ NOS R/ IR 2R 1 48 i =0
SR A, BT ELPE F SR 2 A i FE R
IR BT ER, ARG, 525A4M
b, BRI IL-6 A1 TNF-o 75 L35 4 )& B B 251
=, U A MR RE £ 51 IR 2 AN
SRIM, SAETIZHARLL, TRV 728 25 4% AR K R It
EH TR TNF-a. IL-6 &8 5 5 FRARE

HE R B R4 R mTa,  IEVR T IS T 2y AT g
FEMEHT IL-17 (55188, 1L-17 3SR
M, X AR AR e R 3 i ¥R 40 M 72 4= GCSF
MCP-1 Hl CXC #afb [ 4ZSe ), IL-17 s =25
Fh MR I M PR SRR, I FCESE 1L-17 7]
DL B4 20 = 4= TNF-a A1 IL-6, TNF-o Al IL-6 i
i i TLR2 /519 ERK1/2 BEZ 08 NE-kB 0,
PR PR BT, IEIETRYT B iEb
i BT I (A DG I8 B AT 3t — 20 I S RSGAIE

AR, ASZES HRi RS S AL, R IEYE T N
1 44 ek RE SRR BRI 2], R I IER 7 .
F 25 25 4 AT DA 3 T 1 K B 40 M v iR e i 48
H, FEHEEE T G T SRR A iR 2 2 2
. ARWFTARIL T IR T HUIT i SRR S 4
Mg/ e B 2 sy, 2R RE R AL, A IEVE
77 WO PR . FH B (L0 Bl
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