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i E: BB RGN EIE IR (Jinzhen Oral Liquid, JZOL) X184 [HZE 14 %% (chronic obstructive pulmonary disease,
COPD) &3 #E BB IR TIE A, MBI RE s . & B JOREMH]. AEZEM W R Y . Th1/Th2 F1 Th17/Treg 5%
PR SE DL B SRR VR SR AR R, WAL BRI ML, R CRAFEME S A IRZ M (lipopolysaccharide, LPS)
B R 7, FEsk 8 AL KR COPD AL B /518t MR A LPS WiiE 9d, 7 COPD A HHMIEE AR,
BRI K REEHL > AR . HhZEKAL (0.2 mg/kg) HMTIZOL fK. . HHIE (0.8, 1.6. 32g/kg) 41, ELALZ 7d. &
ARG S Re T AR A B RARAE . MIE ARE R 7 B2 SU5 E LA R 4143 T A AR L], 455V F4h JZOL 5% it
— 3 R P I F . qRT-PCR #iR, B&AF JZOL %z 38 [ 2 (lipocalin 2, Len2)- WIWERE 2,3-XUN%E8 1 (indoleamine
2,3-dioxygenase 1, Idol). AJEA¥EH E1 (cyclinEl, Ccnel). [FJFHE B8 (homeobox protein B8, HoxB8). G HHMEERZ
4 17 (G protein-coupled receptor 17, Gprl17) 557 R EEEIEN . £R SAERKINES TR ERSRZ R,
R ERMER, CLARAS AR A . SERA LR, JZOL REUEMIIEE (P<0.05. 0.01. 0.001), &EFHFFK
I3 A iR R BE R 7o (tumor necrosis factor-o, TNF-0)+ 41/ 2-6 (interleukin-6, 1L-6). C M. & [1 (C-reactive protein,
CRP) FIrh MR fa i 2 Il (neutrophil elastase, NE) /KF (P<<0.001), B3R AE b B ARRYNME A= K R M5 B
H (P<0.05. 0.001), FFZUIEJH#TH) Thl/Th2 A1 Th17/Treg itk (P<<0.05. 0.001). #5%4H % qRT-PCR HilE 45 &
7R, JZOL i i Gy oA 55 B B R AT AE DGR R . A R i A ) 5 <l s R . A P A OB R T
REFF, UELBEHLUEE S SO HIR RS 2 B ANHIEE COPD. 4518 JZOL ilid 2 S pi i) 4 B K =30 4 E [ B
VT T 400 G2 T4, AT 23 COPD & HH8 HiE K B I D) g K 4 B IR .
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Pharmacodynamic evaluation and mechanistic study of Jinzhen Oral Liquid in
rats with chronic obstructive pulmonary disease complicated by phlegm-heat
syndrome

HU Mengyu, YANG Yubing, SHI Yiling, GUO Shiduo, YANG Wanting, ZHANG Xinzhuang, CAO Liang, XIAO
Wei, WU Ziyin, WANG Zhenzhong
State Key Laboratory of Technologies for Chinese Medicine Pharmaceutical Process Control and Intelligent Manufacture (Jiangsu

Kanion Pharmaceutical Co., Ltd. & Nanjing University of Chinese Medicine), Nanjing 211112, China

Abstract: Objective To systematically evaluate the therapeutic effects of Jinzhen Oral Liquid (%:3% I JIlR#4, JZOL) on a pathological
model of chronic obstructive pulmonary disease (COPD) complicated with phlegm-heat syndrome, and to elucidate its pharmacological
mechanisms from multiple dimensions, including improvement of pulmonary function, suppression of systemic inflammation,
regulation of airway mucus secretion, restoration of Th1/Th2 and Th17/Treg immune balance, and modulation of transcriptomic

expression profiles. Methods A rat COPD model was established through eight weeks of cigarette smoke exposure combined with
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intranasal lipopolysaccharide (LPS) instillation. Subsequently, a compound model of COPD with phlegm-heat syndrome was induced
by 9 d of wind-heat exposure combined with LPS instillation. Model rats were randomly assigned to model group, dexamethasone (0.2
mg/kg) group and JZOL low-, medium-, high-dose (0.8, 1.6, 3.2 g/kg) groups, and received continuous oral administration for 7 d.
Therapeutic efficacy was comprehensively evaluated by assessing pulmonary function parameters, systemic symptoms and signs,
inflammatory factors in serum, lung histopathological changes and proportions of lung T cell subsets in lung tissue. Furthermore,
transcriptomic sequencing and qRT-PCR were employed to validate the regulatory effects of JZOL on key differentially expressed
genes, including lipocalin-2 (Lcn2), indoleamine 2,3-dioxygenase 1 (Idol), cyclin E1 (Ccnel), homeobox protein B8 (Hoxb8) and G
protein-coupled receptor 17 (Gpri7). Results The compound modeling successfully induced severe airflow limitation, fever,
constipation, and histopathological and cytopathological alterations in rats. Compared with model group, JZOL significantly improved
lung function (P < 0.05, 0.01, 0.001), significantly reduced levels of tumor necrosis factor-o (TNF-a), interleukin-6 (IL-6), C-reactive
protein (CRP) and neutrophil elastase (NE) in serum (P < 0.001), significantly reduced bronchial epithelial goblet cell proliferation
and acid mucin secretion (P < 0.05, 0.001), and corrected imbalanced Th1/Th2 and Th17/Treg cells ratios (P < 0.05, 0.001). The
transcriptome and qRT-PCR validation results showed that JZOL improved COPD through multiple mechanisms, including
downregulation of immune microenvironment and protease imbalance related genes, inhibition of abnormal cell cycle and airway
remodeling genes, upregulation of key lung regeneration factors and regulation of developmental factors, as well as activation of tissue
repair and inflammation resolution pathways. Conclusion JZOL effectively improves lung function and systemic symptoms in COPD
rats with phlegm heat syndrome by inhibiting systemic and local inflammatory responses through multiple targets, regulating T cell
immune balance.

Key words: chronic obstructive pulmonary disease; Jinzhen Oral Liquid; phlegm-heat syndrome; inflammation; immunomodulation;

transcriptome sequencing

2 4 BH %€ P Jif % % ( chronic obstructive
pulmonary disease;, COPD) & =¥kt [ N 3 EUK
AT R FARFEEER 2 —, B2 2030 4
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(Global Burden of Disease, GBD)” %tit, 2019 4
o [ 1) COPD Jpa 9 B AL T2 N H0 433 o5 5L 21%
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SEVERRRC IR . SIEE ., A LS R
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P R IR AR S RRA B, #E COPD MR
FEFEH, S4EINE (acute exacerbation of COPD,
AECOPD) & 3k fe . Mtio)ae Bt 4
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5 a3k, CLRERABIE bR RS DR FEase7;

X — i R 52 2 P B s, b R R g
PEE AR (neutrophil elastase, NE) #3# J #%0 ff
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Fo S FERR A1)
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SRR (Jinzhen Oral Liquid, JZOL) &%
NLEMHHITT K22 77825, LM, F I
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8 WRrP G R, BATEIVIARTE . AR IEZ I Th AL,
JTR BT ANLSCRE R SCVE IR SRR A
REEPIR RIS, PARZIH AR LR, JZOL
MEFEZEDRSS NS H . . KERK.
NP SE ) BAT B2 HIPUBE « LR S FAAE 07181,
W 2 253 22 AT on, JZOL ] g il 1A% 1~
kB (nuclear factor-xB, NF-kB). 2% J5iHbE A
(mitogen-activated protein kinase, MAPK). /&
IRFEIR T (tumor necrosis factor, TNF) & Toll ££52
AE TR AR TR U181, R4S JZOL fE IR
Rz, AE G REIRGE B W COPD, Hial2 “ &
HRPGE” X — 8BRS 1T E R B i A
Bt . A ROBIE I 2 4 b 1 O B B R AR YL,
B = BENS SE AL “ COPD Ji: At H -+ 2V HiFs
T WEESSHYERGIL. A, KT JZOL 2%
REME I AT BIYE T 40MMERE (Th1/Th2. Thi17/
Treg) WV RIK S S efa s, /e Aeidid #H] NE
REGECERRER, DL 1 5 5 R
0 23 Sk P 52 it 2H 2 1) 725 E 0 R R AE T AR B ) 1
JEAR .

FET I, AR H “FWRNS RE 2
#¥ (lipopolysaccharide, LPS) & HE" BE “H
SR+ LPS —IRBGE 7 Tk, LA A IR
fIEf¥] COPD & HJR#IE SD KRS B & filiThaE
R HLUR S ME A SRR, fas
A B R R A F (RNA-seq) & qRT-PCR 556,
MESE A ML TIKF, TR0 JZOL
M2k, AHEFUE SERPT T JZOL X i S5
wHEMRE. MRASREER. WRKES5HE
PAR GBS 5 58 o B Mg S5 5 RIS R B A2 4
BAEN JZOL 4 JR i PR I M IE K o) B LR A i 2
PR SR SRR YR o
1w
1.1 Eh#)

SPF Mtk SD K, A& 180~220 g, 1
H Ligm IR B AEMRHCA R AR, WFAlES
SCXK (') 2023-0009. FrA KRIGHFET BRI
BEEhW s W, REEIREE 21~25 °C, HIXHEFE 40%~
70%, 4E4F 12h BRAC OGRS, Bt aroK.
SCHS TR, KERIEMMEFE 7d. shPSEER 2V o5
B RGNV IRA A BR A RIS PAC B2 Sl x4k (it
#E5 20240305090, A Sh) SR A 257 48 <
LI E GBS 5Y 23 148 T SR

1.2 AR5

JZOL (5 230623, HZjiE 210970018) H
LRGN A IR A R HRAE; HiZER Gt
23110200 WHATAMTE (R BRBARLS
T LPS (Hit'5 H2316432) Wy E _EgRH T AR
Fr A R A s KR TNF-0 ELISA &5l & GitS
L23091). KR A/ %-6 (interleukin-6, 1L-6)
ELISA &7 & (L5 1L23085) ) H 5 [F R&D /A
NE ELISA {7 #& (fit5 CSB23070258) W H
CUSABIO; C JxJW# [ (C-reactive protein, CRP)
ELISA 7& (k5 2309005) 18 E B 3 R4S
VR B RA T CD4 Fitfk (Jik5 9321086)
b H 2% E BD An]); y HHUER (interferon-y, IFN-y)
ik (k5 23080100 1 H 3% [E Novusbio A #]; IL-
4 Fifk (b5 GR3386518-2). PE/Cy7®HELRF &
(it 5 GR340210). APC HELRF & (L5
GR339902) 4 HJL[E Abcam A H]; CD3 Hufk (it
5 2310162). IL-17A $ifk (365 2309215). CD25
Puik (5 2308109). FOXP3 Hifk (L5 2311003)
J& H 26 [E Thermo A #]; J3AKRFK-H4 (hematoxylin-
eosin, HE) ik (H1t5 20230912). ¥ PAS 4t
A& (FIHARER, #5 20230806) W HILHRE
ERHEARAF; 4%2 KHEE (5 69080900) 1
H Biosharp A#]; HEE/E TERIESY (5
2307008). FAEEH K A/HEREHERIESY (LT
2307009) 1 = HLN BRI F A R A 7] ; TaKaRa
MiniBEST Universal RNA Extraction Kit (it 5
AK230911A) 1§ H H A TaKaRa A #; FreeZol
Reagent (ftt*5 R711-02-2309). HiScript III 1st Strand
cDNA Synthesis Kit (#t*5 R312-02-2308). ChamQ
SYBR gPCR Master Mix (£S5 Q311-02-2310) I4H
A ST ME R AE R R A IR A
1.3 {U&

MCSES-01 % 2 3838 /1 % 2 #2 R4t ORI RE
BEHIBA (R HIRAFT; AniRes2005 /N5l
VIl ThRe M & (Abat MR AR A R D;
DHG-9033BS-IIT ZYHEFE (b ifE8T i o7 28 kbl it
FR/AT]D; FDTH-VO-13 B PRI T (RZETTES ik
SNV A PR A F D) TAUL-IE B /N 3h 4 R 8 ML
AniRes2005 BNt 734 R 40 GRYIT ik
ik YRR A PR A )5 3K1S BRI =i 250
Hl (3£ Sigma A %] ); FORMA 700 FU B IR VKA |
NanoDrop One #f§E 566 ETH. Quant Studio 3
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R SEI ¢ 5 B PCR {X (3E[E Thermo /A 7] ); HBS-
SCANX AU 4y KEghr A (R Ak AR MRt
HIRAFD; SQS-120p A H A G R 4
(Teksqray A 7] ); DxFlex it x40 4% (3£ E Beckman
Coulter 7] ); Agilent4150 %! TapeStation R4t (3£
Agilent A F]); NovaSeq 6000 & 7-F- & (£ EH
Ilumina A &) ); LP-J8A B4 FFF CR IR E45
TRHEH R ] ); HistoCore Arcadia H B4 47 it 4, 3H
ML+ HistoCore BIOCUT AV AL (fEHE Leica
ZA7)); T100 Thermal Y% 5 PCR 1% (3£ [H Bio-Rad
YNCIDE

2 7k

2.1 HIRRBIENL. RS54

2.1.1 COPD & IFEHESN YT NG
I COPD & HIR BIE I AR B 72, S H TR/ NEF
SRR TR T “IB M RR A+ SIS 1)
2 MBS A s S

1B COPD BiZEE ST (1~8 J&). ¥ 36
HKREEHL NI (n=6) FIERL (n=30),
X REZH K B 25 T8 R R A IS 1 A S e, & 5
AR ER /K o AR K BRR F LPS W vER & 7 M A
%5 FRi5 L COPD B KRB 2 IRE Bl i
7 LPS ¥ (1 mg/kg), Fhgh& i 2 imiE N 2
B RGHATHE AR R, R 2 Ik, RIREREET
10 SCA P A2, RREk 8 . 5 1 [ Beas
Jeis KF/INENPIIG T e 53 AT 52 Gei 5 2H K B
A& (vital capacity, VC). FFSIEJIE (peak
expiratory flow, PEF) JWFH 50% /i & i R
(forced expiratory flow, FEF50%) . %45 ¥ i 11K
F5xF R4 )5y COPD AR A I«

%2 BrBe: COPD &R PR g (28 9
FiD. TERIN COPD BUARICISEAE b, BRXTREZH AL,
HABERRR (30 ) #ENERIEHE S B B
9 JHEE 1 R, WK E THREH 0 MAR 5 gk AT
KA. Sk E: \BE 38+ C, Mxf
B 50%, ME 1 m/s. BFXEFE 30 min, &H 2
U [EIBG >3 h, #7852 9d. MWD B ERRLFE “4h
R Jo “RRZEIN” BRI . TEZE 9 JHIZR
6 K, KR&sEFEEME (2mgkg) LPS K,
DIBHEYA R 2N, 3P inE R IE R
Iy AR 5 RAE N o TTE S RABEAT PR
212 ISR 2 MBUEBA RS,
30 FUEMIR I COPD & 3 HAIE K R BENL > N

FERUI . HZEKAS (0.2 mg/kg) ZHFN JZOL A%, .
A (084 1.6+ 3.2g/kg) 4, 73 HIH 2T il R
1036, 0.72. 1.45F5), FH 6 H. THE2ME
IS EE 2 RIFURLR 2, 4R 254 ig MR Z
¥ (10 mL/kg), X HRALFIBIRIL ig SRR 1) A4 21
oK, 1Wd, HESELAZE Td.
22 —RRITAZENESEEEFRIEN

SEBG A ok R D) WK BRI AR ERAS, DAV
BERYREAE S 25 ) A B RS . (EREAN SR S ), 4
JEs% 1 IROK BRI IE R B . 7R3 2 B BOg e
SR ZiHIR], B EE A B R I E S K
RN E R . FR, & HIdRSHRR TR,
YOKBEFFEFIRES . FEEIRZS K Bristol 258 43 24
WasER (R D TR, X—48h TP
il “Fif 5 KIpAHR R IS T HmEThaeR . K
WA G, MRS HRRSERESR, &
FIGREAEDL, LT SR AR VRl

% 1 Bristol EFESEFHER

Table 1 Bristol stool pattern scale

ARzl P
KA 23 HORORDIR BRBCIR - S AL 1 R 1
REERBER, e, KM, AF 2
KAE IR, 2R a] AR 3
KAESMEANE o SANRE T, 6T S 4
KT E PR, Wi, WSRO 5
KA WPREGRIR, LR, LA 6
RERAKHE, TR AR5 7

1\ 2 RERTRAFAEAERS, 3. 4 PONIEHEARMETY, 5~7 JHRAFAE
M.
Levels 1 and 2 indicate constipation, levels 3 and 4 represent the

normal ideal stool form, levels 5—7 suggest diarrhea.

2.3 FfiThEERR

IR 1 BB R E R R BT S, E
/BNl Ty BE 53 Hr & 4l i€ K VC. PEF. FEF
50%. HAEERIE, SHRNREEALK 120, F
FH/NSII RIS O BRZEAT BRI I S it U 4
EEBANGYIMDIRE T RS, RFEAESICEIA
HOUTF BN /224 5 0.3 B H I AAM
(forced expiratory volume 0.3 s, FEV0.3). H 7175
& (forced vital capacity, FVC). PEF, Jil"¥ FEV
0.3/FVC &, LLFIWT COPD KBS AY i h o 21,
2.4 HARESAE

it Dy ReAS I 5 i fe 37 R ad s S S Sh kR i,
VA ASASE PRI = 2501 3 000 r/min 250> 10
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min 55 S IMIE, 77RHET-80 CUKFERME, H
T ELISA Rl o 3G, 253L7EM, 408 auh
FEffirpm R REHL, BT 4% 2 RPRHE e,
FFAHS R ARG A B Nk A filgHgd,
T ) % P 20 i R AT I A R AR N D B e s
M.

2.5 (ALRIBZEN

T VPl TZOL X 4L 4345 4y R 5, 3647 HE
Pt il AB-PAS Gett . K REMIIG i XS EH
ZULRIE T 4% 2 RHBIRR A E €, S8E O
K SE, A AL AT A, B 5D
MU 25 RN 4 pm [EST) o
2.5.1 HE Zeft Y0 itk 2 K)5, A HE 44K
BTG, AP R Y A%, AT A T
Pt SERE, VIR CRENIK . —HZRIE,
HH AP PER I E B . &E, R PR RS
1 200, 400 F5HLEF N34T WEEF EBCR 5E
2.5.2 AB-PAS et A idE KIS, RA
AB-PAS Gy T Yu . 1% 7 v i i s S Ak
Schiff RSN, 4l 57 bl ARDR 2 P 43 0k 1) R
FEARREOBIEE A, HHBARRE M
Po BEJEHITIRLE 200 AR FEE, DLVPAL S
SE RIS DL .

2.6 [MFEPRAEREFKFRIEN

28 BLISA 1277 5 vt B T34 0 1f 3% o TNF-a..
IL-6. NE 1 CRP /K-

2.7 Fh¢A4R T B 20AR I BEAGN

VEAL JZOL o il J=y 38 S e PR B R 52 el K
RV A 73 B T 4NV HE EOAG o 5 fif il 2H 24
21 )5 TV 5 DNase I H 46 70 pm JiEME 2 2140
2R F ] % R R s Bl S R B e e/ 8 T R
MATEHAMERE R AR R RSV 4~5h, D
TN PR3 B o 5 R YR 4 iR 2
R E H, 300X g B0 Smin, FF LB, A 1mL
PBS 241 ITHE, 300X g 50 5 min, F_ LI,
Fi 100 uL PBS &, HT/Eg4H.

EEREANRI T 40 B EAT R e e G, Thi
4i L Ff FITC CD3. APC-Cy7 Anti-Rat CD4. PE-Cy7
IFN-y #E47F51c; Th2 4ifilf FITC CD3. APC-Cy7
Anti-Rat CD4 Fll APC IL-4 #£4745iC; Th17 40 7]
FITC CD3.APC-Cy7 Anti-Rat CD4 1 PerCP-Cyanine
5.5 IL-17A #HThRic; Treg 40iH APC-Cy7 Anti-
Rat CD4. APC CD25 fll PE FOXP3 #47#x1c. 4 C

BEOCHE 30min, £PES. B0, 7 LTEMEEA
J s A PR N BASREAT AL DA 4 R 4R
2.8 HREAMFSEESN

ffi F TaKaRa MiniBEST Universal RNA
Extraction Kit $#2HU& 4 KRMFHL S RNA. FIH
NanoDrop One M| /& Az60/A2s0 1H » F-K F Agilent 4150
TapeStation PF4ili RNA FE8 % (RIND . 5512 Aa60/A2s0
9 1.8~2.2 H RINZ=7.0 [F/& 5T RNA FEAS, R4
Ilumina b5 iFE RS 56 G SR AL SO R s, JRiE I
NovaSeq 6000 Jll /7F 5 AT X 5 o

f# Fi} Cutadapt v1.9 Al FastQC v0.11.9 #AE%} &
OB REAT R AR S PP o A HISAT2 v2.2.1 3K
¥ I S 1) Reads HEXT R ZHFLHFH . R H
StringTie v2.1.6 ATk HH 3 KoE &
DESeq2 # ff ¥ if 22 5 R & AL A (differentially
expressed genes, DEGs), #frifi& e N P<0.05 H
llogs 7% 540 (fold change, FC) |=1. RHE5
43T (principal component analysis, PCA) {FAHFEA
V) 22 e S ASE R R D 2 o R FH R L AR B gk AT R PR AR
& (gene ontology, GO) Ihfe [l & A& Wit 2
( biological process, BP). 7T IIHE (molecular
function, MF). 4l i i 7> (cellular component, CC) ]
Jot AR S AR A F AT (Kyoto encyclopedia
of genes and genomes, KEGG) 1H M & 40 Hr. 2T
P 2R 3 IA K F, ffiH preranked GSEA T H 45
4 KEGG 5 GO i e b A7 B R 8 & S o0, A4
P4l & 843 20 (normalized enrichment score, NES)
PEAL 8 B AR R s 3
2.9 qRT-PCR 7#f

1§ FH FreeZol Reagent $ZHUZHZ RNA, % cDNA
B B U WA I e sy cDNA. R4 5
SR, 8 NCBI #d 2 it B BB 1) 514
A, B R AR AT SIE R, 51K
JEoH 18~22 bp, SIMFFIIE 2. HRHE PCR i
B PNiARZ, 7E Quant Studio 3 Y5 E &
PCR 4t 4T PCR Mo BA B-actin NN ZEH,
SR 2788 R H B B () Rk &
210 SeitFE o

P SEIG B 2°K ] GraphPad Prism 9.5.1 #&
PTG T SEE. A SER BRI X £s K
e ZAMELECRH BRI Z 0 (One-way
ANOVA) BURKZET7Z 508 (Two-way ANOVA),
ZH 18] 9 4 EL 38K ) Dunnett’s post-hoc testo
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Table 2 Primer sequences
| 5|9 (5°-3) LA SIFF (5°-3)
Actb F: CCCGCGAGTACAACCTTCTT Hoxb8 F: ACCCTTCGCAAATCCAGGAG
R: AACACAGCCTGGATGGCTAC R: AGGGTCGTAGCCGTAGAAGT
Tmprssila F: GTCCCTGATGATGGCGGTAG Isl] F: ACCTGCTTTGTTAGGGACGG
R: GCTGGAGGGCGATACTTCTC R: GTGCAGCTGCTTTTCGTTGA
Idol F: ACTGGAGGAGCTGCCTGATA Kik6 F: AGAGGGACTTACAGGTCGGA

R: GGGGGAGCTGACTCTAAGGA

Duoxl F: ACGACAGCGATCTCCGATTC
R: ATGGGCGCTCATTCTAGGTG
Ccnel F: ACAGCTAGCGCGGTGTAG
R: GGACTTGGAACTCAGACCCG
Top2a F: TGTGGAGAAGCGTCCAAGTC
R: TGACAACTCCATGGTGACCG
Len2 F: GGGCTGTCCGATGAACTGAA

R: AATGCATTGGTCGGTGGGAA

R: CATACCAGGGGACCTCCAGA

Gprl7 F: GGATCAGTAGAGGACGCTGC
R: CCTCCACGACTTTGCACTCT
Col26al F: CCATCACACGGTGACAAGGA

R: GAGAGTCCTCACGAGGTTGG
oy F: CCAATACCCACTCGCTCAGG
R: AGCCCTCTGTTCATGCGTAG

Tmprss1]a-P5IREL G IR I 11A: Tdo -Vl 2,3- XU 1 Duox-XUEALHEE 15 Cenel- AN A El; Top2a-DNA M 5344005 Mo Hoxbs-
[FIFAE BS; Ist1-IRE R T 1 Kik6-BUKRE BT RIKEE 6 Gpri7-G BRAMBRZAR 17; Col26al-XXVI BRIREH al; ppy-iim MR,

Tmprss1la-transmembrane serine protease 11A; Idol-indoleamine 2,3-dioxygenase 1; Duox!-dual oxidase 1; Ccnel-cyclin E1; Top2a-DNA topoisomerase
II a; Hoxb8-homeobox protein B8; Is//-ISL LIM homeobox 1; K/k6-Kallikrein related peptidase 6; Gprl7-G protein-coupled receptor 17; Col26al-

collagen type XXVI al; ppy-pancreatic polypeptide.

3 #£R
3.1 JZOL ¥Z COPD &HEMIEARMEHIE
AR R AARAE
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Fig. 1 Changes in body weight of rats in each group (X +s,n=26)
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A-daily rectal temperature of rats in each group from the second stage of modeling to the end of the experiment; B—D-daily food intake, water intake and

fecal status of rats in each group during the administration period.
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Fig.2 Rectal temperature, food and water intake and fecal score in rats of each group during COPD modelling period
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Fig.3 Changes in pulmonary function of rats in each group (X +s,n=6)
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Fig. 4 Levels of inflammatory cytokine in serum of rats in each group (X £ s, n=6)
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A, B-HE staining of right middle lung lobe (x 200) and lung tissue injury score; C, D-HE staining of bronchus (x 400) and statistical results of alveolar

count per field.
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Fig. 5 HE staining of lung and bronchial tissues of rats in each group (X £ s, n=26)
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Fig. 6 AB-PAS staining of bronchial tissue and PAS positive staining area percentage of rats in each group (x 200; X £s,n=6)
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Fig. 8 Th17 and Treg cells subset proportions in lung tissue of rats in each group (X +s,n=26)
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Fig. 9 Transcriptome-based gene expression profile analysis
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Fig. 10 Effect of JZOL on KEGG enrichment pathways and GO function
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Fig. 11 Modulation of key gene modules by JZOL in COPD model mice (X + s, n=3)
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