FEH 2022F 107 $53% B 198  Chinese Traditional and Herbal Drugs 2022 October Vol. 53 No. 19 * 6083 °

T NF-kB/STAT 15 S B EIRRAIIRIGIT KR

R 22 FO 4R R AL

AR xR L AEFL & FL ks AR LY
- BN B2 R 2 b G BRI SL SOT AT Fe b, S SR 550025
- BN VS 25 P BT AR FH BOR [ 7 B & TR TG, 521 52FH 550025

# E:. BH S KRR A M43, ETEF-«B (nuclear factor-kB, NF-xB) /55155 R 5 8
7K F (signal transducer and activator of transcription, STAT) {5 ‘5l BHRIT KPR Ardisia crenata T 5 ST 28 17
Bl ik dmId s 24 28 2 L TN AR D AR T Tl S PR 28 RS0 A, AV VR o -0 AL S S B R 4% o R R R A K
BB, AR RIS A4 N~ -6 (interleukin-6, IL-6). Ai¥IfRZE E» (prostaglandin E;, PEG:) # IL-10 /KF; KH
qRT-PCR Al K B P S 2 21 A - B B B R AR ER BRI -3 (cystein-asparate protease-3, Caspase-3) Caspase-7~ Caspase-8-
B AR ERRYEBRRJESZ /A2 11 (protein tyrosine phosphatase nonreceptor 11, PTPNI1). & [ B1 (protein kinase B1, AKTI)
1 Janus ¥ 2 (Janus kinase 2, JAK2) mRNA 3Kik; K Western blotting A&l K B ZHEH AKT1. JAK2 F Caspase-8
HARIE, R MG HEH A RN, RIORFEFERS 5 SRR A 168 NMCEM A, FEA/EM T NF«B/STAT (55
. SRR, REPRAIK B H IL-6 A PEG2 /KB RFE(R (P<<0.01), IL-10 AF&RZETHR (P<0.05. 0.01);
MR H 2 Caspase-3+ Caspase-7+ Caspase-8+ PTPNI11. AKTI il JAK2 mRNA Fik /K1 53 B{% (P<<0.05. 0.01), Caspase-
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Mechanism of Ardisia crenata on rats with acute pharyngitis based on NF-kB/
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Abstract: Objective To explore the mechanism of Ardisia crenata on rats with acute pharyngitis based on nuclear factor kappa-B
(NF-kB)/signal transducer and activator of transcription (STAT) signaling pathway by establishing acute pharyngitis rats model
combined with network pharmacology,. Methods The target of A. crenata intervention in acute pharyngitis was predicted by network
pharmacology, and networks of active ingredient-target and target-pathway were constructed; Rat model of acute pharyngitis was
constructed, levels of interleukin-6 (IL-6), prostaglandin E> (PEG2) and IL-10 in serum of rats were detected; qRT-PCR was used to
detect cystein-asparate protease-3 (Caspase-3), Caspase-7, Caspase-8, protein tyrosine phosphatase nonreceptor 11 (PTPN11), protein
kinase B1 (AKTI) and Janus kinase 2 (JAK2) mRNA expressions in pharyngeal tissue of rats; Western blotting was used to detect
AKT1, JAK2 and Caspase-8 protein expression in pharyngeal tissue of rats. Results The network pharmacology showed that main
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active components of A. crenata had 168 intersecting targets with acute pharyngitis, mainly acting on NF-kB/STAT signaling pathway.

Compared with model group, levels of IL-6 and PEGz in serum of rats in A. crenata group were significantly decreased (P <0.01), and
IL-10 level was significantly increased (P < 0.05, 0.01), mRNA expression levels of Caspase-3, Caspase-7, Caspase-8, PTPN11, AKT1
and JAK2 were significantly decreased (P < 0.05, 0.01), protein expressions of Caspase-8, AKT1 and JAK2 were significantly

decreased (P <0.05,0.01). Conclusion The active components in 4. crenata may regulate NF-kB/STAT signaling pathway, intervene

in inflammatory response and accelerate the differentiation and apoptosis of macrophages, thereby treating acute pharyngitis.

Key words: Ardisia crenata Sims; network pharmacology; nuclear factor-kB/signal transducer and activator of transcription signaling

pathway; acute pharyngitis; macrophage
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immunodeficiency virus, HIV) ZEEFIUI3-151, A
HETDHEE ORI, RIS FERENS
RNEFEFEMERSS, HEEEONFEN, HHFR
RAD AR A 1 3 L 2 AR5y A0 H T 2 MR 28 A
BL AN TE 42

1% H-F-xB (nuclear factor-kB, NF-xB) /{5 51%
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AIRAH .
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17R B il ¥ % B 0 Ml (32 E Thermo Fisher
Scientific A F]); #h% = H G RAMEE (37 50 i sk
WMD) N60 41 il & 43 S OG FE i (4
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2R, GHFRER, AR 500 mL &=L, IKE
ZIBE, #82. ERt, B 1mL JERE 10 mL =5,
DK ZZIEE, #85), RIS, idsfont B8 5 At il i
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B3, HAORBEI EEEATE XN, 15 S50 B
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Fig. 1 HPLC chromatograms of reference solution (A) and

water extract of A. crenata (B)
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T 10 R, WE S AMFIEBRE, 75708 4. 8. 16,
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KB —IRME ig 7B E S, KI 64
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M R R 32 5 R4 K FUIRSAE,
IR AR . EEAESRL. ARE DL b Seia 45
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224 FESHM G 48 H SD K BE M IR
3dJa, BENLY NXTHRAL . BEALA . BZEPERR (0.36
g/kg) HFRIRMG. H. mflE (2.16. 4.32. 8.64
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ERINE, SR ig N2, 1 Rid, iESE
7d, WREAABIYA ig SRR ZETRK, ek & A
KEMERTE, FREIERRKEBRREFREE. B
B EAEE . WL AR B S I il SO S &2
KEM—BORE. B8R E, KSR 12h, ip
10%7K A&l (3 mL/kg) BRI, HOK BRI IE A
HAN, TR FORFS .

225 MG RAEFTHEbAI 5 H KRG E35)
FKECf 5 mL, 4 CHE 1h, 4 °C. 3500 r/min B0
15 min, WRHRMLIE, F2 M0G0 & i B 546 0 i
IL-6. PEG, fll IL-10 7K~F-.

2.2.6 WAERAHLIREAR L BURZH R RS,
FH 10%2 B HEEE S, BT akh, P, #47

TIARFR-PLL (HE) Geft, T BHd PSR,
2.2.7 qRT-PCR F A3 2H 21 NF-«B/STAT i # 5%
BRI R AL AR 0 2% 24 B S 4 SR B NF-
KB/STAT @ AL, FIH] qRT-PCR A&l
mRNA K ik . @i primer3 7E & & F &
(https://bioinfo.ut.ee/primer3-0.4.0/) B¢ it Caspase-3-
Caspase-7~ Caspase-8~ AKTI. JAK2. PTPNII.

GAPDH 511 (32 1) 42 a0 & i W] F - 21

&1 51955
Table 1 Primer sequences
HH SIS (5°-3Y)
Caspase-3  F: GCAAAAGGAGCAGTTTTGTGTGTG
R: GGCAGGCCTGAATGATGAAGAG
Caspase-7  F: GCTGAGCCACGGAGAAGAGAAT
R: TAGCAGGGTTTTGCATCGGTCT
Caspase-8  F: AACATGCGGGACAGAAAAGGAA
R: TTGCTGTGCAATCACTGAAGGA
PTPNII F: CGAGGAGTCGATGGCAGTTTCT
R: TTTCCCCGCCATAGAGGTCATA
AKTI F: GACCACCGCCATTCAGACTGT

R: CACCTCCATCTCCTCAGCACCT
JAK2 F: TTTCTGATGTTCAGCTCTCACCAA
R: CGTGCAGCTGACCATAATCTCC
F: GGGCTCTCTGCTCCTCCCTGT
R: ACGGCCAAATCCGTTCACC

GAPDH

K HESZH S RNA Ff5 % cDNA, 14T qRT-PCR
3T
2.2.8  Western blotting HrllMH #2121 NF-xB/STAT
G AR MRS qQRT-PCR 245544
AHESZHZH Caspase-8+ AKT1 1 JAK2 & 1K1k
BT TR 2 A 5 2 A AR AR v 71 2K SR PR ZH 21,
IIAE PMSF. & EERAIHIRE) RIPA 2RI
wHH, IMAEAZME, T 100 CHEIE/KH 10 min
i8R (AR . B FIRE ST e SE IR R - TR T I Tk
fe ke F vk, %S PVDF JE, NN 5% fe4-95, =
W|E 1 h, 25MA AKT1. JAK2. Caspase-8.
GAPDH FifE& (1 :1000), 4 CHEHIdR; TBST ¥
B3R, AP (11100000, =EBLEE
1 h; TBST ¥ 3 UG, fHERREG RSB,
FIH Image J 3530 2% K BE AR
229 SitEINE ITAEURHIUIX £5 £, R
SPSS 22.0 BTG, BRI ERTTZE
(One-way ANOVADHEAT Z 4[] LR, FI A GraphPad
Prism 8.0 F A2 AHIR I -
3 #R
31 KREGRFZFFMRTHIRE
FEAHIRSCHR T “RIAR” AHOAL L)
BEVRIAR S 62 B, AR B 18 RS A
NS, 5 WA 2 TR LA BN yes Tk 5644
SLR e R ADAR Y R BEERr 18 Bl A AR
M AIA B TE KA, B R AL, (HRTER
WA S T R e G E L, PRtk s e
FWHINH R, LGRS R] 19 AR
TEHERY (2.
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Table 2 Active ingredients of 4. crenata
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CA9 ~=STATSB.
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78G1S 7S8G17 S
1.2 LIB4R

PTPN2 ACPL

7569 ZSG3

CYPS1AL CESI
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33 “IEMMS-ER” MENIEES ST
7t Cytoscape 3.9.0 AU AR 19 AN 1
AT MR AR A FH T e 8 1Y) 168 AN RN,
P AT 3] “IE PR -HE A P (& 2). BNl
BRI 19 MEER Y, ZEIRRR 168 T
SV UBIASE - W NANS L LY & N R e W
B RIS B 1) B ERE E DA S o 5 4 AL R AR Y
YIRS, 2y 280 AU EAE RS R
E 45 AR EL .
3.4 PPl MERIMES R

B ARWR S SRR R AR ELAE A 168 NEFEAE
RN String Hds b, B LRI R RE R
P BAS R (0.900) BA_EHE £ 5 N2 Cytoscape
3.9.0 B, 2 PPI L (K 3). BEATHRAN - Hrm]
R, ZMEEAT 169 N1 419 KL, P RUE
4.96, “FYIRABIIFREL 0438, KIDERE L N
BEEE RN, B ] PR 23R f A KB - 32 4k
(epidermal growth factor receptor, EGFR). AKTI.
v-erb-b2 LT A0 L 1 I 978 B R IR (R EA 20 Cv-
erb-b2 erythroblastic leukemia viral oncogene homolog
2, ERBB2). & A D1 (cyclin D1, CCNDI1),
FI4HMi/%-2 (interleukin-2, IL-2). IL-6. E1A %
47 H p300 (E1A binding protein p300, EP300).
I E H Bl Cintegrinbeta 1, ITGB1) S5 4% 0¥ o
EORRE SR E T A, ERRE AN AEA.
R AR FEAE FIRE A, 19 RN S & I
RAFE R BEA, 9 R BOR . BBk, R ITHE A

IGFBE3-

F2 PIPN22 ERNI CYPX19  CDK2 TERT MMPI3 ECE1 SLC22A6  GRIKI AKRIAL
MMPY PIGER3_ CCNDI MMPH BRAF PTGS2 XDH CHRNA7 ACE PDGFRB  PPARA
PTR2B - GABBRI TPMT MMP2 TLRY METAP2 _ MAPKS  SLC6A4 SRC SELE LYN
SELE TOP1 ALOXS - "CTNNBI LDHB MMP12 PHFS INSR ABCB1 ESR1 PLG

SLCSAL ESR2™ " SLC6A2- PARPI PTK2 XIAR BTK TGM2 GRIN2A APP HMGCR
MPL ABCCL COMT CXCLS __PTPNI1 PNP MME APEX1 FLT3 OPRM1 PIPNI3
GRMS. ADA SECISAFCYPIA2 _ IMPDIL2 CDS L BCHE PPARG ~ PPARD KDM4C  MMPI4
PGR ; GSR KDMSC~ADORA2A - CNRL SELP GRIK2 POLB PYGM CDK1 TRPMS
CD3% PIPRC CASPE PIK3CA TGT2BT. CASP7 PTGS1 CHRM2 ITGAL DNMT3B  CYP2CY
DPP4 NATL MPO CDeas MB EPHB3 MAOA CTSL MET CASPS  CAMK2B
MAOB SLC6A3 FABP2 _PIK3CG MAPT MTOR PREP TOP2A JAR2 AKT1 CFTR
CXCR2 P2RX3 TTR CASP6 GAPDIL  MAPK10 FLT4 ICAM1 AHCY NTRK3 EPHB4
SNCA DHODH  METAP! ARG MMP3 G6PD KDR FOLH1 FAAH DRD4 FGR

BT RN, NI ROEYERSY, 25T RO A

circular nodes are drug, hexagonal nodes are active ingredient, diamond-shaped nodes are target

MR ST -HE R 4

& 2

Fig. 2 Active ingredient-target network
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SIEEE . NOD FE2A(E 518 . FoxO {5518 .
MAPK {5 5@ g%, HH, ZSG3. ZSG4. ZSGS5.
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“iT6BI

CASP7

ARSI 1 7 VE FH T JAK-STAT 15 5 i@ % 13
ARG, AUFE AKTI. IL-6. JAK2. PTPNII %, i
— DRI OB B IR Mg (B 4D,
36 REVIRIT2MIEL KR MAEF IL-6. PEG, 1
IL-10 7K Ry $2 0

EB 3 dfE, KRERE TR B8R, B
RIERA T, HWREA LM I, BG4
TP T d G, SHEBALE, %42540K K
WA LL IR U 2, U B SR AR T UM MR 8 A6 L
PRETT AR Wk 3 Fn, SXHRALE, HAH
KRIMEH IL-6. PEG, KV EZE T (P<0.01),

~CASPSoASpr —

CD81

JNILFEAT AR SR, 2SSO, BT OIS PR

octagonal nodes represent signaling pathways, diamond-shaped nodes are targets, circular nodes are active ingredients

B4 “REAHST-EL-EBET WK
Fig. 4 “Key ingredient-target-pathway” network
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# 3 KRURKEBYNEMRLEARMED IL-6. PEG2 F IL-10 K FEHIZN (X+s,n=8)
Table 3 Effect of water extract of A. crenata on levels of IL-6, PEG: and IL-10 in serum of rats with acute pharyngitis (X + s,

n=_8)

H) 7 E/(g-ke™) IL-6/(ng-L™") PEG2/(ng-L™") IL-10/(ng-L71)

Xt i — 76.90+15.94 298.02+31.23 42554535
it — 138.404+13.51" 522.62437.08" 21.2845.92*
[TIEATIPYS 0.36 85.394+16.91% 338.70+46.37# 39.68 +6.21%
IR 8.64 101.28 £16.52* 373.19+47.50* 35.234+8.57%
4.32 116.66+14.14 375.294£27.11# 29.8046.68"

2.16 126.454+13.91 421.37448.40% 26.02+5.19

HxIHEA LR P<0.01; SEMALLE: “P<0.05 #P<0.01
"P <0.01 vs control group; *P<0.05 *P <0.01 vs model group

IL-10 /KIS FEAG (P<<0.01); SHEEAIAILLEE, &4
520K RUMIE 1 PEG, /K553 B (P<<0.01), Bl 5L
PEAMRLAARAO AR A 2K RIS TL-6 /K22
P (P<<0.01), FIBLpipReHAIRAMIR . Sl
KEUMIEH IL-10 K FRZEFE (P<0.05. 0.01).
37 KRR BMERAXREHALRET LR
A
B 5 B, Sk BRZH K RO 2 2R it T i
oA, A ENET T, AR SEERRIC %
PEARIRE ; ARILH K SRR A AR IR 1 iz B I
P R A N

X ;% =
PR el
Pl

DA
o 53

B4, BRI, BUA, AR /NMILE 78 M .,
4 J2 SRR K R MEARIRAE ;) S P R
PR AR L R LI, [ 2 5 R R AR I R A
MR AR R 2 R A 2 AR R IR e
AT, EAAENDIEC RN, BARES%
HERRTC A AEARRIR I AR rh 2 M 2 2R b
IR bR 1A, RIS A NER, AR KRR
AT D B AR AR s ARG AR,
HRERIR BB AE A, [ R A/ KR T, H
147 2 R AEHEATC AR IR o

=) '{;»A.., )

KR 8.64 g-kg™ KR 432 gkg™! KR 2.16 g-kg™

E5 RERWIMEWEKRBEITAELRETUAIFMN HE, X200)
Fig. 5 Effect of water extract of A. crenata on pathological changes of pharynx in rats with acute pharyngitis (HE, x 200)

3.8 IREGIRIT2MENE R KR IEEBLALE Caspase-3-
Caspase-7 Caspase-8~ PTPNII. AKTI F1 JAK2
mRNA FIEHFT

WK 6 frax, SRR LA, AL ZH A2 21
" Caspase-3. Caspase-8~ PTPNI1. AKTI F1 JAK?2
mRNA Rk 52 T (P<0.05. 0.01); 5%
M LR, B BZ PR AR M H 2 Caspase-7
Caspase-8< PTPNI1I. AKTI Fll JAK2 mRNA Fik/K
PR FERAC (P<0.05. 0.01); IR 7R
Caspase-3- Caspase-8~ PTPNIl. AKTI F JAK2
mRNA KA/ T 8.3 F#IK (P<<0.05. 0.01); Kid
WA E4H Caspase-7 F1 PTPN1I mRNA FKik/K-F
BRZBFAL (P<0.05. 0.01); FAARACH &4
Caspase-3 Caspase-7~ Caspase-8~ PTPN11 1 JAK2
mRNA FIiE/K P BZE PR (P<0.05. 0.01).

3.9 IREVIRIT MK KRR IEEBZALE Caspase-8+
AKT1 #1 JAK2 EBRIAHEN

WK 7 Frw, Sy, AR 4K RS
LA Caspase-8 Al JAK2 & R IAK T BT
(P<001); HRIAHAME, Kb EHEH
Caspase-8. AKT1 Al JAK2 % [ #IE/K 1) E &%
ik (P<<0.05. 0.01).
4 THig

RN, KRR IR I 5 (1) — A B B [
HRIMZ KA EIAER, @ DU fRR . TE A
il T 25007 N A T BRI D 2 W S A2 E 41
BRI PR S A RTINS R 20 MR I MR SR A
Kl F-a. IL-18 I IL-6 S5 R, {24 FF 13
I Fr M AH IR A . SRR AR B, 5
R R 1 2 S I WL B 5% Sl S el
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n=3)

Fig. 6 Effect of water extract of A. crenata on Caspase-3, Caspase-7, Caspase-8, PTPN11, AKTI and JAK2 mRNA expressions
in pharyngeal tissue of rats with acute pharyngitis (X +s,n=3)
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Fig. 7 Effect of water extract of A. crenata on Caspase-8, AKT1 and JAK2 protein expressions in pharyngeal tissue of rats
with acute pharyngitis (X + s, n=3)
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G AN R -, BRI R 20 M 7 52 22 28 Mol
BUE S KRR SR, RER, Kb
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