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aureus TEAU/NRIIFETI R (P<0.05. 0.01. 0.001), ZEFEFREKTBIER HIN] 4kK S. aureus FERU/NR GRS (P<<0.001).
Jiti95 5 2 (P<<0.001) ANl g & (P<<0.001), JkF MR BLH5 ; LIAE 225 ek i35 o Mok 40 B AN 5 W 4 i Fr) 324 (P<<0.001),
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Abstract: Objective To establish a secondary Staphylococcus aureus (S. aureus) infection model of influenza A HIN1 virus (HIN1),
and explore the efficacy evaluation and research of Lonicera japonica aqueous extract (LJAE) on this model. Methods Mice were

randomly divided into the control group, model group, oseltamivir phosphate (OT, antiviral positive drug, 11 mg-kg™', clinical
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equivalent dose) group, Cefaclor Sustained-Release Tablets (CF, antibacterial positive drug, 106.38 mg-kg!, clinical equivalent dose)
group and low, medium and high dose LJAE (6.5, 13.0, 26.0 mL-kg ") groups according to body weight. Except for the control group,
lethal HIN1 secondary S. aureus models were established, and continuous administration was given for five days to observe the
mortality rate. Except for the control group, sublethal HINI secondary S. aureus models were established, and continuous
administration was given for five days. The lung index was measured, the lung viral load was detected by real-time fluorescence
quantitative PCR (qRT-PCR), the lung bacterial load was detected by plate method, and lung injury was observed by hematoxylin-
eosin (HE) staining. The number of macrophages and neutrophils in the alveolar lavage fluid was determined by Wright-Giemsa
staining. The mRNA expression levels of lung monocyte chemoattractant protein-1 (MCP-1), tumor necrosis factor-a (TNF-a),
interferon-y (/FN-y), interleukin-4 (/L-4), and chemokine (C-X-C motif) ligand 1 (CXCL-I) were detected by qRT-PCR. The levels of
MCP-1, TNF-q, and IFN-y in lung tissue were detected by ELISA. The proportions of CD4"IFN-y* (Th1) and CD4*IL-4" (Th2) cells
in peripheral blood were determined by flow cytometry. Results Compared with the model group, LJAE significantly reduced the
mortality rate of mice in the lethal HIN1 secondary S. aureus model (P < 0.05, 0.01, 0.001), significantly reduced the lung index (P <
0.001), lung viral load (P <0.001), and lung bacterial load (P < 0.001) of mice in the sublethal HIN1 secondary S. aureus model, and
alleviated lung injury. LJAE significantly reduced the recruitment of neutrophils and macrophages in the lungs (P < 0.001), significantly
decreased the mRNA and protein expression of chemokine MCP-1 and pro-inflammatory cytokines TNF-a and IFN-y (P <0.001), and
decreased the ratio of CD4"TFN-y"/CD4*IL-4" in peripheral blood mononuclear cells. Conclusion LJAE has significant anti-HIN1
secondary S. aureus activity, by inhibiting the excessive Th1 immune response, it inhibits the release of Th1 cytokines MCP-1, TNF-
o, and IFN-y, reduces excessive infiltration of lung inflammatory cells, and alleviates lung injury caused by HIN1 secondary S. aureus.

Key words: Lonicera japonica Thunb.; influenza A HIN1 virus; Staphylococcus aureus; secondary infection; macrophages; Th1/Th2
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&, AMUAT DLE A R JOR AR, T HLRERS
THRIEDNRE . BRI, BAT D IR ROE
AURA R SRR 38T AR T BEAT A% 0 fift A
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€ YN B AARHMEY B4 Lonicera japonica Thunb. [
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175 H20080763), b H . & ARG KIL 2L A A
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E A& 2= 2575 BR 23 5] ; Mouse ISR FE K] F--a( TNF-
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Mouse T-#t&-y (IFN-y) High Sensitivity ELISA Kit
(155 A280H30724). Mouse 1% 2 itk 2K 13-1
(MCP-1) ELISAKit (175 EK287/2-96), ¥JI4H
RBHEMH AR B PR A ;. Anti-Mouse IFN-y (1%
5 F21IFNGO03). Anti-Mouse APC (Clone:XMG1.2)
KRy (525 F2100401/2). Anti-Mouse CD4,
FITC (Clone: GK1.5) faillid 7] (175 F21016320).
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Dieedits, H06ABEEMHEABRGAERAR: H
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R1200), 3404 H 2K FE AW AR A NP B-actin.
MCP-1. TNF-o~ IL-4. IFN-y 51%1, ¥JW4H g4
TAMTRE (Bl BirAKRAE; SYBR Green
qPCR R # & (5 AGI1701). Rescript II RT
SuperMix for qPCR ( +gDNA Eraser ) ( 1§ 5
AGL11728), AT AG A+ FEk (KBS
20220101), T4 AT B AE A dr BHE A BR A A
JREE A (BEfR) (95 LP0042B), I FRER Kt
IRBHEA PR A W] 5 B BRI (155 EZ6570515A),
I H 15 [E Biofroxx A .
1.3 SKIEE4)
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00060 /INEEAFE T 1L 25 R R 24 R 20 25 S0 50 3 )
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26 °C, MIXHEE 40%~70%, 12W/12h BRAZE.
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ft#ES SDUTCM20230413611 .
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RIRTh
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Jo T B KL S, aqureus (2R 2X10° CFU), & TP
BACAE Y, 0 R ZH I SR AR AR 0.9% FAL BNIE TR -
TIEGL S, aureus X RIEHHT 2 hig 452, R 11X,
BIRYL S, aureus J5 5 4 Ko /NRE T HTRITES
IR BRI, BEERHEALZE, H 2 mL 0.9% L5
WOEAT A I RE e, A IV T A T
BUALAE fE B 2R, e B FHR T b 22 5 R
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211:200) xAE, BT 37 CHMEEFRRSGH TR
% 24 h, %
2.5 FheELRY RS

PN R AT A A V) F, A HE
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35153 cDNA FEA, %1% SYBRs Premix Ex Tap TM I
ULEH 5% cDNA #5317 qRT-PCR 358, R M5k
FR: 95 C. 30s M 95 'C. 5 fifsE, 60 C.
30 s IR KHUES, S 40 MEFR. BFEAR GEZ
NI B-actin ¥ — AL . SIVFFI N 1.

&1 519575
Table 1 Primer Sequence
HE K] 73 (5°—3%)

HIN1-NP : GTATGGACCTGCCGTAGC

: CGTCTACCTGCAGCCTC

: CATTGCTGACAGGATGCAGAAGG
: TGCTGGAAGGTGGACAGTGAGG
: GCTACAAGAGGATCACCAGCAG
: GTCTGGACCCATTCCTTCTTGG

F
R
S-actin F
R
F
R
TNF-a F: TGTAGCCCACGTCGTAGC
R
F
R
F
R
F

MCP-1

: TTGAGATCCATGCCGTTG

: ATCTGGAGGAACTGGCAAAA

: TTCAAGACTTCAAAGAGTCTGAGG
: ACTCAAGAATGGTCGCGAG

: CTGCCATCAGAGCAGTCTGT

: ATCATCGGCATTTTGAACGAGGTC
R: ACCTTGGAAGCCCTACAGACGA

2.8 ELISA E#&MIAHZEZ2 MCP-1. TNF-a. IFN-y
K

HUNRIGZHZ3% 1210 iIn PBS #7213, 4%
8 ELISA (& 2R %2 IFN-y. MCP-1. TNF-a
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IL-4

IKF-
29 RAAMEAKEMINEMM CD4TFN-y* (Thl) /
CD4'IL-4* (Th2) ZRAELLSHI

T A R I bk B 20 B 4 2 vk ) e ALY R
Sy BRI AN %400 (PBMC). I PMA
(AR 50ng'mL ™). By HER (RRERE
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TR IR PR % 4 ho 2 FC Block $f 41 i
M Fc BtAZ24KJG, M CD4-FITC $HifkiEiT 3R 4x
t, QR BEE BRI 4% 2 5 R I T e 3 [
SEANAL . G Y i 0B T B A AT R, A
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210 SitEEE
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T
3 Z#R
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RETER
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(NG NI SR SR e /N T =t o
HIES KR S. aureus JEGLJG5H 5~8 K, TR
100%. SHEAIALES, LIAE 7 B4 R Es,
KRR BA FRETLIET, JET-REEREK (P<
0.001); LIAE & 24H/NRAEIRA P, (HA5A]
W% 3 W AK B R REAI/D S, FET-R D EH K,
N 16.7% (P<<0.01); LIAE &5 &E41/ BIEIR 5
B ERAKR, FTRPEEMK, A 333% (P<
0.05). OP ZH4A 57 & PEAREO R 2H /b, HARRIE
REEFL, ToIETs CF 4/ R IR A B 20 A P i
BT ED R, JETRBERIK, H 16.7%

(P<<0.01). Z5RFEW LIAE XEFEA HINT 4k K

S. aureus TRV NR A RIFER, 1] B &%/ R
FETR, EKAEAARE], e E.
3.2 LJAE PEEITEFLE HIN1 4% S. aureus fih
REENMEE

W sE EEAER HINT 48 % S. aureus B /N R Y
f¥a%L, SRk 2-A Fon, SxPHRA e, AR



FEA8EFESH 2025558 %¥rytat A Drug Evaluation Research Vol. 48 No. 5 May 2025 « 1159 -

100 T w :EZ /N R AT FR B 2 T R (P<<0.001); S5 R4 L,
R B LIAE 5. 7. SR Eoy S5 (P<
£ o] . . LIAE 6-5mL'ki‘1 0.001). LJAE =i S A M4 %0S OT AHIL L%
B == JAE 13.0 mL-kg* N o
ﬁ 407 ——LJAE 26.0 mL-kg* PEZE 5, B CF 41 TR
201 acF qRT-PCR Hill 45 SR K W] (& 2-B), 5x 4L
T f:‘# — g, RERIZHL/IN B RS AR i S TR (P<<0.001): 15
KIS R A FERYZH LA, LIAE H . w7 s 20 1 s 25 B o 255 B
SRR LA #P<0.001; SR "P<0.05 “"P<0.01 ik (P<<0.001). LIAE w4 sY OT 4
*P<0.001. SN = 25 5
##P < 0.01 vs control group; *P < 0.05 P <0.01 *“P<0.001 vs A l:[ﬁﬁm:%‘ ﬁ?%# ’4};‘ CF 41 T .
model group. EIZWY£%L\{)HUH$§§%% (lgl 2-C. D), Exﬁﬁﬁ
B 1 LJAE P&EEIEE! HIN1 45% S. aureus FREIRIFLT- AUHLL, PR 88 HIHE (P<0.001); S5
£ (n=6) TAAUAALE, LIAE MR w i s s 2 3
Fig.1 Reduce of LJAE on mortality in lethal secondary S. % (P<<0.001). LIAE milE4EELY OT. CF
aureus model of HIN1 (n=6) HAHLL T B 2 5 .
- A - B o
25 g 200 25 000
R 1%\ i g 20 000
B = % 15 000
< % 100 1
% s g 10 000
% i 5 000
X A OT CF 6.513.026.0 XTHE A OT CF 6.513.0260 TR % OT CF 6.5 13.026.0
LJAE/(mL-kg™) LIAE/(mL-kg™) LJAE/(mL-kg™)

LIAE 6.5mLkg ! LIAE 13.0 mLkg ! LIAE 26.0 mL-kg !
St #P<<0.001; SHAIALLE: "P<0.01 "P<0.001.

#1P <0.01 vs control group; P <0.01 ***

2 LJAE IR HIN1 42K S. aureus RGN RATEH (A). FHSE B) FHEE (C. D) BIFNE (X s, n=6)

Fig. 2 Effect of LJAE on lung index (A), lung viral load (B), and lung bacterial load (C and D) in mice with sublethal type

P <0.001 vs model group.

secondary S. aureus infection caused by HIN1 ( X £s, n=6)
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3.3 LJAE BEITHILE HINL 42K S. aureus 1=
B\ FR A4

SRIEDI R Eon (B 3), xRNSR 4
Mo EBETE T, SO b R A R i b R A e A
1EH; BRI, CF 41, LIAE R AIG 414K
SERA, FCR AT LB R A Y S A, e R A
Wit %, JRERAH IR bR M AR SR Y, i i A it
) A KB 2 VAR MR, DX IR R G 1tk B2 48
FOFIAFIR 3 B R PERL AR 5 LIAE Hif =4
W 2H Z3 S A A i e, (B 3 b R 4m B
W% LIAE @it s W/ 5 58 PR IR i, e b

LJAE 6.5 mL-kg™!

F AR AR IR BE B 2 ik, 2SR SRS OP
HAHIT

AR, BUER HINL 46K S. aureus
RGN R AR A A, EBEA HINT 4kK S,
aureus TEYAETY SEUMH LUK s ifb . Mg fn
#; LJAE Al BB HINT 485 S. aureus Y1
SETCE, [t s AN B, o Ml 2344,
HAEBZEPL HINL 4K S. aureus BYHITEME, PU
W PURERENE, HAEH 25 EMENE. SR
L LIAE & %) & H o 5 £ 45 25 57 & 3k 47 )5 42
HIN1 4k % S. aureus [EYAETIH 5T

LJAE 26.0 mL-kg™'

El3 LJAE X HFEE HINI % S. aureus B/ NFEEHIRIGHIENE (X 400)
Fig.3 Effect of LJAE on lung injury in mice with sublethal type secondary S. aureus infection induced by HIN1 (x400)

3.4 LJAEXIAhERh R E MRS E R
TNF-0. IFN-y, MCP-1, IFN-p/IL-4 Fi5HIS00

WFREE, HINL 28K S.aureus &G4 5] Kt
YA 58 T A M ) K R IR (28290, AR S B i Hi
PG - 0 2 15 % 9 56 /) B0 6 Yol v W 4 R
HPE R AT TR . SRR (4, HXTHEA
AREE, AR 2H /) U 6L PR R P [k 24 R R
Y1 B H 2 5 PR N (P<<0.001) . SR AL,
LIAE 1575 20 B W 4 f A0 A 0 20 2 B 35 183
PERF(E (P<<0.001), HAR OT AWK, 5 CF4AK
BEMER.

ARSI 56 () B AE I 7 /0N SR 2 3 Hh B A 4
LR MCP-1 FlrR PRI M A AL R 7 CXCL-1 )
FiEH M . qQRT-PCR % ELISA B, AT %F
MR, B MCP-1 RiBRETHE (P<<0.001);
PR THIAIA, LIAE mifl&E 4 MCP-1 K1k B3 %

ik (P<0.001), H5OTHEREER, B CF4
2

qRT-PCR il 25 SR BH, AT X HEZH, HA
“ CXCL-1 mRNA ik BE Tt (P<0.001); LIAE
A CXCL-1 mRNA FIX BRI R, {2
BENEER,

TNF-o J2 S ECSPE0 05 1 CE g 7, &
B S AL BN A S PRI i AE . gRT-PCR
J ELISA fuillgh R0, M T XA, Bifig
TNF-a ik B ETm (P<0.001). FHE THAIA,
LJAE =i7fl| &4 TNF-a F1A B E K (P<0.00D),
HY5 OT. CFHAELEZEER.

IFN-y 2 EEMHURHMRE T, @EdEiEE
Wik 4 L R 2 00 1) B A ) 1 SR LA PR 0 2 e
7180, TFN-y A] DUdE S H0f] Th2 29 40 fa s S A8
Th1/Th2 K8 ) Thl ZYANf N, M KIS
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Fig. 4 Effects of LJAE on neutrophils and macrophages in alveolar lavage, and MCP-1. CXCL-1. TNF-o. IFN-y. IL-4
and IFN-y/IL-4 expression in lung tissue of mice with sublethal secondary S. aureus infection and HIN1 ( X £s, n=6)
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Fig. 5 Percentage of CD4" IFN-y" and CD4* IL-4" cells in peripheral blood ( X 5, n=26)

7~ HIN1 48K S. aureus JEYfE Th1/Th2 ~F1A]
Th1 fhifé . SHAAIAH L, LIAE 77241 CD4*TFN-
y*/CD4'IL-4* 5. 3 %k (P<<0.001), H5 OT. CF
HIGREMEZ . 457K LIAE Pt fe
H2]1E HIN1 4k &% S. aureus G4 i Th1/Th2 &
7, AMH A Thl BN A 55,
4 iR

HIN1 & —Fh B A s AL Rt i Ak, 55l
RSPERRI T B, R HINT B B e iR
Jilti b R ZHZAf) e R, 3 Rl b 7 20 2R 4 FE R AR
it b Bz MBS R F7, DN 3 S50 50 2 A 2 g 1 3
A, FFR3Ehn 7 40 pE 1 2 BB, 5 AR AR &,
FONFECIFF T RIN S, aureus TR LA 2 IR
TR B IR AL R B I I Sz 1405, T Kudva S5B4961
TR IR T FR G S, aureus HI/NR TS, RIS
JE Y FE R IR B A S, aureus 170N SR S $H AN ZE
oG, X5 ACHH 78 B A 4k R SR G AB AR 1) H 1Y
5 SEBRIGOUARRT . ENVAR SR T, HINT A2
YH St B WO JORE (R Tl R AT K B A A,
M= AL BT RRE B, 52 LA TNF-a. IFN-y i
R B R MM 8 Rk, 518 20 K
%, M BINEMALNSE BB, HINT RAML
Ja, B (NKD 4iiff. E VR SRR 7k
e 58 4 38 Tk A XU ) B2 A M A A S U L
UM, FFALEPURTE 52520 S. aureus A EIEN
P DB AN R IR, s o EUR RE S0, i 201
s ERA S aureus B R FIRIRIG T FEFFIK

FRE T 28 B3 1 FE XSO, HINT 48K S. aureus
GG IR R R IR EH N, 5l
RIFE PRI B R TRT ., KL LIAE
T PR HINT 4k % S.aureus JEGLIAET- X, H
H LIAE il BT R EAR, H LIAE mi&Ed
NERABE R A IR s B TR A T %
&%, WRiEE TEERS OT Al xR, MEE
THiEHE CF 48R, H LIAE mrlEAmhdl
ZAEHIEM . TCRH AL, R 120 BRI AR BT
T OT A HEAE, [RIETE HINT 487 S. aureus J&
Yejii, JitiLh 26 mL-kg™' LIAE T, REWHBKIE
HANE . U s 253 5 1%

RNE A B ATLAZR X 7 25 54 B ) 3500 A oK
S (PAMPs) BRI T HIB8, 442 A1
Iy JFARIR B LR, PAMPs Fl45i45 40 9% 43 T A 5

(DAMP) ] 5 ix se 21 g 3 b i #8205 32 4k
(PRR) #5%, PRR HEEFEAMIE T4 &2
MBS T E TR (IFND 1772 4EB%), HINT 4%
K S. aureus [BGLIT 73 Wb = A A2 98 4 B R 1~ R A R
F, 40 IFN-y. TNF-a. MCP-1 2%, {4 4 R 1- A0
B FRE S ENS “AE T AR S
A RS20, A g R AR 17 A R O LA P2 AR R
PEGERZ,  [FII IX e [R - S a5 AR R AR F e 4
P TIHEHT HINT 46K S. aureus &%, A HINI
kA S. aureus TG f5 251 MU= A3 BE S0E )M
FER KL AR N =G e adii | TR R S
41 1R 38 RS S 28 1 4 R BRI, RIS A K



EA8EESH 2025F5H

"é ¥righah . Drug Evaluation Research

Vol. 48 No. 5 May 2025 » 1163 »

MCP-1. TNF-o. IFN-y 2 & K+ @iH+, M
TMSEBMAEVERMNINE, Liu Z00F 7R K S aureus
12 Nl [ 40 e 5 5 TNF- 12 28 IR 7 7 2B gk T
SHEVEI IR R T, SARME AL AW
7RI HINL 4k S. aureus EYLJ5, /R L
W TNF-a. IFN-y. MCP-1 ¥R RIE, 4T
26 mL-kg! LIAE T/, WEVERAC AN
TNF-a.. IFN-y. MCP-1 3Rk, [F]B FEAK IFN-y/IL-
4 mRNA FRikHXTRIER, 90 T Ml b MR A
FE MR PR BEEE, o038 1 /0N BT 0 28 0 40 =
W, #0H] T BT HIND 28K S aureus 451 AL
A3 P RE S S o IESE LIAE W] L@ 454 48 A
T R TFERIE,  FEIHLAAR R A R K
H, I RFEIRTY HINL 2852 S. aureus IEGRIVER]

g SCHESEAIR IR I/ UKD, S, aureus JE ]
FE VR IS0 INK {5 5@ B, 4k ae s i m
Th1/Th2 B4R FFRIE, AT SEWITE 5 R IE
B i R I A R B/ R AR JE I Th
RAH [R5 IR IE KT, IR LAAR ()T Gy S e 1
fir, fEEUAGREEThEE, DABTRTER R Y. H
Th1/Th2 JAi 5 98 T2 RORN & Fh S e B 1 R A=
AR Thl 4HMFEARY U B e b L H 2,
LA IFN-y S E7, Bos EvEgnie, 15
M EEME T 40iERIZhAE, % TNF-a fl IFN-y &
Thl BILHHE A7, HEM LIAE 4% 7 Th1/Th2 “F47.
AHFFCRI, HIND 48K S. aureus YLl {4 I
Hf% 41 9 CD4'IFN-y* 41 ffi 34 £ , CD4'IFN-
y*/CD4'IL-4* 44 M bb 5 F+ & - & WAL WBIT 5
CD4'TFN-y" 4l iy />, CD4TFN-y*/CD4'IL-4 41 iy
EE 51 FAIK o 1E S LYAE fig % 3@ id 2 IE Th1/Th2 [A] Thl
fFe, WGt FEER Thl B [, F#K Thl B4
JfL IRl F- TNF-o F1 IFN=y B8 MR HINT 4k K%
S. aureus YL FERIMMRG .

A FAUESE HINT 48K S. aureus JE YA 25 5
FURSCE NN 98 25 5 A R G AN il SRR
S L 22 T T 0™ i . 1 LIAE 7E/R AN
HAEZERPUHINL 48K S. aureus BYLIEME, B8
PRI N S B JETC2E, GBI
it . 3¢ H LIAE W] §giiit 24 iF Th1/Th2 [ Thl fw#%,
WG Tk Y Thl B ) B, FEART Thi ZU40M
[Al ¥ TNF-o F1 IEN-y BUBETE AT kR AL 58 5iF S
o IX L N SRR E N — P RO s s 4k K
PRI T 2%, AERTIK . RKAEG

IR R A BEAE, AP AR IUREEREY)
PLHINIL kK S. aureus BAIEHLH 7L RS, AR
7 28 9 73 UG Ak A Ak 2, R]IS D HERE Hh 24 AR
IR SR 25

MBFR AR FAREGEA BT R

SE R

[1]  FMHEGR. FAY HIND iU 200 B RRFAE S BT ().
R EYE 2 b PA, 2020, 35(8): 114-116.

Sun Y N. Clinical characteristics of 200 patients with
influenza A (HIN1) [J]. Chin J Urban Rural Enterp Hyg,
2020, 35(8): 114-116.

[21 ZEdhh, RIBRAR, H0g, S5 RGP 35 5 I ik

G 5 AR5 B P A IR G R R I LR T A A (9], BAR
AR R, 2019, 19(17): 3366-3369.
LiJJ, Liu X D, Xiao F, et al. Manifestation and treatment
of influenza A virus with pulmonary infection and non-
viral lung infection [J]. Prog Mod Biomed, 2019, 19(17):
3366-3369.

[81 Ea3ez, L%, FKK, % LZRBEN ADAMIO

V0 B0 < 2 € T R R R A O ML BB AL AL/
RH AR WX EEEER BN B —JE AR
AR et E RS ARSURSUE [C). B
7. P EEE AR, 2023,
Wang T T, Wang J F, Zhou Y L, et al. Research on the
mechanism of using kaempferol as an ADAM10 inhibitor
to resist Staphylococcus aureus infection [A]//Proceedings
of the 9th National Youth Science and Technology
Conference and the 2nd Biotechnology Drug Toxicology
and Safety Evaluation Committee Academic Conference
of the Chinese Society of Toxicology [C]. Xiamen:
Chinese Society of Toxicology, 2023.

[4] Harish M M, Ruhatiya R S. Influenza HINI infection in
immunocompromised host: A concise review [J]. Lung
India, 2019, 36(4): 330-336.

[5] Sun K E, Yajjala V K, Bauer C, et al. Nox2-derived
oxidative stress results in inefficacy of antibiotics against
post-influenza S. aureus pneumonia [J]. J Exp Med, 2016,
213(9): 1851-1864.

[6] Wz, sk@, HW, & T “WE5RpHERE” #
VAR ST L 2 J 2 o T F 40 78 AR < 3 0070 6] R T UK
e il 58 K B 38 B RERIRE L [0]. th e B2 A
2024, 42(11): 55-60.

Shi Y J, Zhang Y, Gan Y, et al. Effect of Shegan Zhike
capsule (-1 1% i %€) on intestinal flora of pneumonia
rats infected with methicillin-resistant Staphylococcus

aureus based on theory of “lung and large intestine” [J].



+ 1164 -

FEA8EESH 2025F5H

"é ¥righah . Drug Evaluation Research

Vol. 48 No. 5 May 2025

[7]

(8]

(4]

[10]

[11]

[12]

[13]

[14]

Chin Arch Tradit Chin Med, 2024, 42(11): 55-60.

Li L, Wu'Y Z, Wang J B, et al. Potential treatment of
COVID-19 with traditional Chinese medicine: What herbs
can help win the battle with SARS-CoV-2? [J]].
Engineering, 2022, 19: 139-152.

IS, Wi, FIUE, 55, th 25 ol i a gk
TARIBT SRR [7]. B R R 2 K755, 2024, 40(10):
1141-1148.

Wei Q Y, Chen J, Zhou Q, et al. Review on Chinese
medicine against respiratory viral infectious disease
research [J]. J Nanjing Univ Tradit Chin Med, 2024,
40(10): 1141-1148.

iRl 2y SR A o S 2 B R RIT ATt e
[Al. PEBPEES G 2P lR R, 2E P
PRZERM IR [Cl. FE: FE PRk
FEGHT I T, 2003.

Li R R. Research progress on chemical components and
pharmacological effects of traditional Chinese medicine
[A]. Society

Traditional Chinese and Western Medicine, Professional

honeysuckle Chinese of Integrated
Committee of Chinese Materia Medica. Proceedings of the
National Academic Symposium on Chinese Materia [C].
Nanchang: Institute of Materia Medica, China Academy of
Chinese Medical Sciences, 2003.

R, B, BEE, & SRR AR 2
PEZAE [T]. H 258, 1997(11): 583-585.

Hou S L, Zhao J, Yang G Y, et al. Textual research on the
earliest provenance and medicinal parts of honeysuckle
[J]. J Chin Med Mater, 1997(11): 583-585.

Mg, BRIRG, 1RER, & SRIETEFRIRAERT 5T
[7]. &z AR 2EH], 2020, 11(18): 6656-6662.
Feng F, Duan X Y, Xu M X, et al. Study on quality grade
standard of Lonicerae japonicae Flos [J]. ] Food Saf Qual,
2020, 11(18): 6656-6662.

A, K, THETE, &L RETE-RUH RSB R
B AE A L= RE TR [J]. 252k
&, 2024, 44(6): 1031-1039.

Gao Y, Niu S J, Yu HY, et al. Research on the quality
evaluation system of antibacterial activity of Flos
Lonicerae  extract based on
correlation [J]. Chin J Pharm Anal, 2024, 44(6): 1031-
1039.

2o, AR G R ALK SR R AR W A A BT T S g
[7. HE2REZY, 2010, 17(17): 48-48, 50.

Li P, Zhao C. Antibacteria test of aqueous extract and

chromatogram-effect

ethanol extract of Flos lonicerae japonicae [J]. China Mod
Med, 2010, 17(17): 48-48, 50.
FXH, Dk, TR, & SWRIOKRYECE kS

[18]

[16]

[17]

[18]

[19]

[20]

[21]

MILSE B R R 7T (0], v P A R Ak R, 2022,
32(8): 79-89.

LiWJ,Luo F L, Wang F Z, et al. Exploring the mechanism
of Lonicerae japonicae Flos water extract in the treatment
of sepsis [J]. Chin J] Comp Med, 2022, 32(8): 79-89.
R, SR DUIRBIE YT /N LS R E IR G
JYRONEE (1] AINPPHER 4SS & 2% 38, 2023, 33(8): 41-
43.

Wang J H. Observation on therapeutic effect of
honeysuckle oral liquid on acute upper respiratory tract
infection in children [J]. Shenzhen J Integr Tradit Chin
West Med, 2023, 33(8): 41-43.

R, < ARAE IR A A 8 T3 VBT Al 2 1
I PR 2R e HBLHIR S [7]. BR % B0 5 5., 2023,
36(12): 2055-2057.

Cai X Z. Clinical effect and mechanism of honeysuckle
oral liquid combined with valaciclovir in the treatment of
herpes simplex [J]. J Med Theory Pract, 2023, 36(12):
2055-2057.

PR, AW, Bk, 5. 3T UPLC-Q-Exactive-
Orbitrap-MS #5445 245 B 25 R 1 SR AEHT RSV il
MPE LS [J]. TP EEEBEZS52% 05, 2021, 41(8): 769-
776.

Li C, Lyu J, Yang L F, et al. Integrate network
pharmacology to explore the anti-RSV pneumonia
mechanism of Lonicera Japonica Thunb. based upon
UPLC-Q-Exactive-Orbitrap-MS [J]. Chin J Hosp Pharm,
2021, 41(8): 769-776.

e, BRI, TR, & SRAAPIRRYN -2
FHR B PP BB T (1], e R, 2013,
28(12): 3508-3511.

Gao Y, Zhao B N, Yu Z Y, et al. Study on the spectrum-
efficient correlation pattern for quality evaluation of
Lonicerae Japonicae Flos on anti-influenza virus [J].
China J Tradit Chin Med Pharm, 2013, 28(12): 3508-3511.
TR, me, BEE. SETEKIEIEIN U TR
WEFE [J]. IR ES A, 2015, 42(8): 1495-1497.
Wang B L, Gao Y, Zhao X X. Study on Lonicera japonica
Thumb. antiviral effect in vitro [J]. Liaoning J Tradit Chin
Med, 2015, 42(8): 1495-1497.

skl HMAE, KER, & SMICEIPTFIGE S
EEEFAST [J]. BrhEE, 2014, 46(6): 204-206.
Zhang X, Zheng M X, Zhu Z B, et al. Anti-respiratory
syncytial virus effect of honeysuckle in vitro [J]. J] New
Chin Med, 2014, 46(6): 204-206.

TOH], E, IR, & SERAEDRBE T RN AR
T RET 2 80 Bl ARIT Ry B [9]. E 5k, 2020,
29(9): 23-26.



EA8EESH 2025F5H

"é ¥righah . Drug Evaluation Research

Vol. 48 No. 5 May 2025 » 1165 -

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

Zhang Y L, Lei L, Xu Y, et al. Clinical efficacy of
Jinyinhua oral liquid in the treatment of 80 patients with
coronavirus disease 2019 [J]. China Pharm, 2020, 29(9):
23-26.

Deinhardt-Emmer S, Rennert K, Schicke E, et al. Co-
infection with Staphylococcus aureus after primary
influenza virus infection leads to damage of the
endothelium in a human alveolus-on-a-chip model [J].
Biofabrication, 2020, 12(2): 025012.

Schicke E, Cseresnyés Z, Rennert K, et al. Staphylococcus
aureus lung infection results in down-regulation of
surfactant protein-a mainly caused by pro-inflammatory
macrophages [J]. Microorganisms, 2020, 8(4): 577.
WA, BRE, HEEF, F OREWNE-SEOHE
TR LRGN BRI g 57 R R SE TR AT AT (0]
o [ S AP 2R, 2023, 31(4): 463-470.

Han Y X, Zhao L X, Du B X, et al. Establishment of a
mouse model by influenza virus-Staphylococcus aureus
co-infection and intervention effect of Tamiflu [J]. Acta
Lab Animalis Sci Sin, 2023, 31(4): 463-470.

P, Gz, 2R, 5 REM LR &R i
HEERE R ASNR IR [0 R KR (R ),
2018, 43(2): 139-142.

Xiang Y P, Lu J Y, Li F F, et al. Bactericidal effect of
ozonated Camellia oil on Staphylococcus aureus in vitro
[7]. J Cent South Univ Med Sci, 2018, 43(2): 139-142.
REZE, MR, EYE, S NIV I REBEARAIT
FURERE [J]. P ESEE s ik, 2023, 31(10): 1368-
1373.

Wu Z H, Yang L Y, Ren W, et al. Research progress of
bronchoalveolar lavage in mice [J]. Acta Lab Animalis Sci
Sin, 2023, 31(10): 1368-1373.

ek, BARH], WA, F. R NESCUE I HEBEAR
R FE R [J]. T E B EE 24k, 2017, 27(12): 115-
119.

Long L, Zhao X L, Tan H, et al. Research progress of
bronchoalveolar lavage in rats and mice [J]. Chin J Comp
Med, 2017, 27(12): 115-119.

TN, RAHIE, BT, 55, &S 5O EE DUIRBURSN T
PR Y AL SO 7 B SONE PR T AR AL B AT (0], BAR
25 51k R, 2023, 38(9): 2118-2125.

LiJ T, Chen Q L, Zhao X, et al. Mechanism of Xiangxue
Kangbingdu Oral Liquid against influenza A virus and
inflammatory factors in vitro [J]. Drugs Clin, 2023, 38(9):
2118-2125.

WL, W, Y, % P8 HIND RUBOH EHEA N R
iALAE 5 00 TR [J]. M TR 2ERE 24, 2024,
45(4): 405-410.

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

Huang R, Huang X, Che X, et al. Changes of pulmonary
co-signaling molecules in influenza A (HIN1) virus
infected mice [J]. Acad J Chin PLA Med Sch, 2024, 45(4):
405-410.

B, x#E, TR, & R ESRIRIY X H Y
HINT U BRGNS0 7 S S e i 15 AT
FU [J]. AR, 2024, 40(4): 695-704.

Bao L, Liu Y, Geng Z H, et al. Study on the antiviral and
immunomodulatory effects of Viola tianshanica maxim
extract on mice infected with influenza A HIN1 virus [J].
Chin J Virol, 2024, 40(4): 695-704.

R HMEHE. IFN- v £ L4 b T 5t ke [J].
HNEZE LRSI, 2003, 30(4): 213-215.

Wu Y'Y. Research progress of IFN-y in lung injury fibrosis
[J]. Foreign Med Sci Sect Pediatr, 2003, 30(4): 213-215.
Zhang Y, Zhang Y G, Gu W P, et al. TH1/TH2 cell
differentiation and molecular signals [J]. Adv Exp Med
Biol, 2014, 841: 15-44.

ES, FRE, W, & OPRGEILEE TS M2 B
T 15 R 2 Y il e O RO B SRR e S U S B (AL
o E G . e E R R RS
[C]. HJK: o EBFAR AR K 2 A B2 2 e e e 2 At
FCH, 2012.

Wang J, Li F Q, Sun Y, et al. Respiratory commensal
bacteria induce M2 alveolar macrophages to alleviate
immune damage caused by influenza virus infection [A]/
Institute of Immunology. Chinese Society of Immunology
of the 8th National
Immunology [C]. Chongqing: School of Life Sciences,

Proceedings Conference on
University of Science and Technology of China, 2012.
Kudva A, Scheller E V, Robinson K M, et al. Influenza A
inhibits Th17-mediated host defense against bacterial
pneumonia in mice [J]. J Immunol, 2011, 186(3): 1666-
1674.

FRETRE, RIRLAR « A0, AAF, &, e A A UKL
X RS R B HINT/PR8 FRIBEGLE/IN B 4 1945
[7]. 2, 2024, 46(9): 3154-3159.

Zhang M H, Mirzati M M T, Hao M, et al. Effect of
Hanchuan zupa granule on pneumonia in mice infected by
influenza A virus HIN1/PRS8 strain [J]. Chin Tradit Pat
Med, 2024, 46(9): 3154-3159.

Borgogna T R, Hisey B, Heitmann E, et al. Secondary
bacterial pneumonia by Staphylococcus aureus following
influenza A infection is SaeR/S dependent [J]. J Infect Dis,
2018, 218(5): 809-813.

Bartley P S, Deshpande A, Yu P C, et al. Bacterial
coinfection in influenza pneumonia: Rates, pathogens, and
outcomes [J]. Infect Control Hosp Epidemiol, 2022, 43(2):



* 1166 * FE48EFESH 2025F5H %¥rytat £ Drug Evaluation Research Vol. 48 No. 5 May 2025
212-217. Th1/Th2 RANREE T 70 s 520 [D]. S HE: ZBEFR
[38] Song J, Zhao J, Cai X J, et al. Lianhuagingwen capsule K, 2014,

[39]

[40]

[41]

inhibits non-lethal doses of influenza virus-induced
secondary Staphylococcus aureus infection in mice [J]. J
Ethnopharmacol, 2022, 298: 115653.

Aguilera E R, Lenz L L. Inflammation as a modulator of
host susceptibility to pulmonary influenza, pneumococcal,
and co-infections [J]. Front Immunol, 2020, 11: 105.
X, EE, BErFRR. MLKL X438 608 & 3R 1 15
T RE A Ty We K AT AR T A WO Y R e
[J/OL]. * [ & # & =, 2024: 1-10. (2024-11-29).
https://kns.cnki.net/KCMS/detail/detail.aspx?filename=G
WXK20241128016&dbname=CJFD&dbcode=CJFQ.

Liu B, Gong Z G, Ha S. Effect of MLKL on the secretion
of inflammatory mediators and the activation of

inflammatory  signaling  pathway  induced by
Staphylococcus aureus [J/OL]. China Ind Econ, 2024: 1-
10. (2024-11-29). https://kns.cnki.net/KCMS/detail/detail.
aspx?filename=GWXK?20241128016&dbname=CJFD&d
bcode=CJFQ.

FOCHE. <o 80 A BR T R BB AR LR AL INK AT

[42]

[43]

[44]

Xiao W Y. The effect of Staphylococcus aureus on
macrophage activation of JNK and secretion of Th1/Th2
cytokines [D]. Hefei: Anhui Medical University, 2014.
B, REAL, LWk, 5. T E MRS I 55
Ge/NBANE ML Thi, Th2 U400 -7 5 25 5K (F 0
[7]. " s2E6 7RS4, 2013, 19(11): 255-260.

Ren L, Song S H, Jiang L, et al. Influence of Qingying
Jiebiao Mixture on dynamic expression of peripheral blood
cytokines Th1, Th2 in mice infected by influenza virus [J].
Chin J Exp Tradit Med Form, 2013, 19(11): 255-260.
Betakova T, Kostrabova A, Lachova V, et al. Cytokines
induced during influenza virus infection [J]. Curr Pharm
Des, 2017, 23(18): 2616-2622.

FEFIF], 28R, 0, & WAME L CD4+itk 2 4u i
S Th1/Th2 4R 7424k 5 HIV/AIDS % K & I AH
KM [7]. PEBREE %2, 2005, 15(20): 3123-3125.
Ren L L, Li F R, Qi H, et al. Correlation analysis between
HIV/AIDS process and CD4" cells and Th1/Th2 cytokines
[J]. China J Mod Med, 2005, 15(20): 3123-3125.

[Tt  ZH747]



