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ABSTRACT

Objective:

This article firstly takes patients with reflux esophagitis of
Stagnation—heat in Liver and Stomach as the research object to
discuss the clinical efficacy and safety of Qingyuhejiang
decoction ; Then the rat model of reflux esophagitis was established.
16SrRNA sequencing technique was used to study the relationship
between reflux esophagitis and esophageal flora, and to observe the
effect of Qingyuhejiangtang on esophagitis flora and related
pathways in rats with reflux esophagitis, and to explore the
mechanism of Qingyuhejiangtang, in order to provide new ideas and
methods for clinical diagnosis and treatment of this disease.
Methods:

1. Theoretical discussion: This part reviews and summarizes the
studies on the relationship between esophageal microflora and
esophageal diseases, and expounds the important role of esophageal
microflora in the occurrence and development of esophageal diseases.
It provides a theoretical basis for further studying of the

potential role of esophageal microflora in the physiological and
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pathological mechanism of esophageal diseases, exploring specific
flora related to the pathogenesis of esophageal diseases and new
ideas and methods for the treatment of esophageal diseases. This
part systematically reviews and summarizes the ancient books of
traditional Chinese medicine and modern scholars' understanding of
the disease name, etiology, pathogenesis and treatment of reflux
esophagitis, and expounds the effectiveness of traditional Chinese
medicine in the treatment of reflux esophagitis. It provides a
theoretical basis for further study on the mechanism of traditional
Chinese medicine in the treatment of different syndrome types of
reflux esophagitis.

2.Clinical study: 94 patients with RE of Stagnation—heat in
Liver and Stomach were randomly divided into western medicine group,
traditional Chinese medicine group and combination group. The
traditional Chinese medicine group was treated with Qingyuhejiang
decoction, the western medicine group was treated with rabeprazole
sodium enteric—coated capsule + mosapride citrate dispersible
tablets, and the combination group was treated with Qingyuhejiang
decoction + Rabeprazole sodium enteric—coated capsule + mosapride
citrate dispersible tablets for 8 weeks, follow—up was performed 3
months after withdrawal. GerdQ scale score, TCM symptom score,
comprehensive efficacy of TCM symptoms, effective rate of
gastroscopy, anxiety score and long—term effect of the three groups
before and after treatment were observed and compared, and the
safety was evaluated before and after treatment.

3. Experimental study: among 60 SD male rats, 10 were randomly

selected as sham operation group(group J), and the other 50 were
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used "anterior gastric ligation combined with external pyloric
partial ligation" to establish the rat model of reflux esophagitis.
Forty successful rat models were randomly divided into model
group (group M), traditional Chinese medicine group (treated with
Qingyuhejiang decoction) (group Z), western medicine group (treated
with rabeprazole sodium enteric—coated capsule + mosapride citrate
dispersible tablets) (group X) and combination group (treated with
Qingyuhejiang decoction + rabeprazole sodium enteric—coated
capsule + mosapride citrate dispersible tablets) (group ZX) , there
were 10 rats in each group. From the 15th day after operation, the
rats in the sham operation group(group J) and western medicine
group (group X) were perfused with distilled water, and the other
groups were given corresponding drugs for 14 days. 16SrRNA
sequencing technique was used to detect the esophageal flora of each
group, and species composition analysis, Alpha (a ) diversity
analysis, Beta (B ) diversity analysis, species difference and
marker species analysis were carried out at the same time. At the
same time, the pathological changes of rat esophagus were observed
by hematoxylin—eosin (HE) staining, and the contents of
lipopolysaccharide (LPS), interleukin (IL)-18,interleukin (IL)-6
and interleukin (IL)-8 in serum and esophageal tissue were detected
by enzyme—linked immunosorbent assay (ELISA). The mRNA levels of
Toll-1like receptor 4 (TLR4), nuclear factor kappa B (NF-x B) p65,
Claudin-1 (Cldnl) and Claudin—4 (Cldn4) in esophageal tissues were
detected by real-time fluorescence quantitative polymerase chain
reaction (Real-time PCR), and the protein expressions of TLR4, NF-
x B p65, Cldnl and Cldn4 in esophageal tissues were detected by
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Western blotting (Western blot).
Results:

1.A total of 90 cases were completed in this study, including
Chinese medicine group (n = 30), western medicine group (n = 30)
and combination group (n = 30). First of all, we compared and
analyzed the sex, age , course of disease ,score of Gerd Q scale ,
single score of TCM symptoms, total score of TCM symptoms, total
score of SAS and endoscopic grading of RE before treatment among
the three groups. The results showed that there was no significant
difference in these factors among the three groups (£>0.05). Then
the comprehensive efficacy of TCM symptoms and gastroscopic
efficacy of the three groups were observed. The comprehensive
effective rates of TCM symptoms in traditional Chinese medicine
group, western medicine group and combination group were 93. 33%,
90.00% and 96.67% respectively, and there was no significant
difference between the groups (P>0.05). The effective rates under
gastroscopy were 86. 67%, 93. 33% and 96. 67%, respectively. But there
was no significant difference among the three groups (>0.05). In
terms of reducing the score of GerdQ scale and the total score of
TCM symptoms, the curative effect of the combination group was
better than the traditional Chinese medicine group and the western
medicine group (P<<0.05) , The curative effect of the traditional
Chinese medicine group is similar to that of the western medicine
group(P>0.05). In the treatment of main symptoms of TCM, the
curative effect of western medicine group and combination group on
heartburn was better than that of traditional Chinese medicine

group (P<0.05) . There was no significant difference in the
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efficacy of western medicine group and combination group on
heartburn(P>0.05). There was no significant difference in the
effect of acid regurgitation among the three groups(#>0.05). In
the treatment of secondary symptoms of TCM, there was no significant
difference in the curative effect of retrosternal pain, epigastric
burning pain, abdominal distension and noisy hunger among the three
groups (P> 0.05). The curative effect of belching in the
combination group was better than that in the western medicine group
(P<0.05) . The curative effect of traditional Chinese medicine
group and combination group on irritability, dry mouth and bitter
mouth and constipation was better than that of western medicine
group (P<0.05 or P<0.01). In terms of reducing the anxiety score,
the curative effect of traditional Chinese medicine group and
combination group was better than western medicine group (£<<0.05),
but there was no significant difference between traditional Chinese
medicine group and combination group(P>0.05).In the long—term
effect, there was no significant difference in the score of GerdQ
scale between the traditional Chinese medicine group and the
combination group 3 months after treatment(”>0.05), but it was
significantly higher in the western medicine group than after
treatment (P<<0.05) , and the long—term effect of the traditional
Chinese medicine group and combination group was better than
western medicine group. During the 8 weeks of treatment and 3 months
of follow—up, there were no adverse reactions in the three groups.
2. There was no significant difference in the a diversity index

of the esophageal flora in each group (£>0.05). The PCoA analysis

in B —-diversity analysis showed that the distribution of bacterial



flora in the J group and the M group were clustered in different
regions and were clearly separated; There was overlap, but all three
treatment groups overlapped more with the J group and were closer
to the J group. The Anosim test showed that there were significant
differences in the composition of the overall comparative flora
among the five groups (P<0.05); among them, there was a significant
difference in the composition of the flora between the J group and
M group (P<<0.01);comparing the J group with the X group, there was
a significant difference in the composition of the flora between
them (P<<0.05); comparing the J group with the Z group and ZX group,
there was no significant difference between them(P >
0. 05) ; comparing the M group with the X group, Z group and ZX group,
there were significant differences in the composition of microflora
between them(P<<0.05 or P<<0.01);while there was no significant
difference among the Z group, X group and the ZX group (P > 0.05).

In terms of species composition, at the phylum level, the main
taxa identified in each group were Firmicutes , Proteobacteria ,
Actinobacteria , Bacteroidetes , OD1 , TM7 and so on. The relative
abundance of Firmicutes in each group was in the following order:
X group, ZX group, Z group, J group and M group (90.05%, 83.14%,
82.5%, 74.60%, 53.35%). The relative abundance of Proteobacteria
in each group was in the following order: M group, J group, Z group,
ZX group and X group (19.51%, 10.99%, 5.16%, 3.55%, 1.00%). The
relative abundance of Actinobacteria in each group was in the
following order: M group, X group, Z medicine group, ZX group , J
group (9.70%, 4.55%, 2.95%, 2.01%, 1.24%). The relative abundance

of Bacteroidetes in each group was in the following order: M group,
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X group, ZX group, J group, Z group (3.00%, 1.54%, 1.26%, 0.43%,
0.31%). In the J group, the relative abundance of Firmicutes was
the highest, while the relative abundance of Firmicutes in the M
group was significantly lower than that in the J group. the relative
abundance of Firmicutes in the three treatment groups was
significantly higher than that in the M group. The relative
abundance of Proteobacteria, Actinobacteria and Bacteroidetes in
the M group was significantly higher than that in the J group. After
drug intervention, the relative abundance of Proteobacteria,
Actinobacteria and Bacteroidetes in the three treatment groups was
significantly lower than that in the M group.

At the genus level, the main bacteria identified in each group
were Lactobacillus, Streptococcus, Aggregatibacter,
Bifidobacterium, Allobaculum , Clostridium and so on. The relative
abundance of Lactobacillus in each group was in the following order:
7 group, ZX group , X group, J group, M group (70.20%, 63. 43%, 63. 33%,
49.80%, 18.34%). The relative abundance of Streptococcus in each
group was in the following order: J group, X group, ZX group, M group,
7 group (21.08%, 15.11%, 13.25%, 6.86%, 4.58%). The relative
abundance of Lactobacillus in the J group was the highest, but the
relative abundance of Lactobacillus in the M group was lower. after
drug intervention, the relative abundance of Lactobacillus in the
three treatment groups was higher than that in the M group.
Streptococcus was also dominant in the J group, but the relative
abundance of Streptococcus in the M group was lower than that in
the J group. After drug intervention, the relative abundance of

Streptococcus in the X group and ZX group was higher than that in
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the M group.

By LEfSe analysis, it was found that the marker species
(biomarker) in the M group were Ochrobactrum, Allobaculum,
Desulfovibrio, etc., while the marker species in the J group, Z
group, X group and ZX group were all Lactobacillus.

3. Compared with the J group, the esophageal mucosal injury in
the M group was the most serious, erosion or ulcer could be seen
under naked eye and microscope, and a large number of inflammatory
cells could be seen under microscope. Compared with the M group,
there was no erosion and ulcer in the esophageal mucosa of rats in
the Z group, X group and ZX group. Compared with the J group, the
expression of LPS, IL-1 B, IL-6 and IL-8 in serum and esophageal
tissue of the M group was significantly increased (P<<0.01) . The
expression of TLR4 and NF- x Bp65 mRNA and protein in esophageal
tissue was significantly increased (P<<0.01) , while the expression
of Cldnl, Cldn4mRNA and protein in esophageal tissue was
significantly decreased (P<<0.01) . Compared with the M group, the
expression of LPS, IL-1 B, IL-6 and IL-8 in serum and esophageal
tissue in the three treatment groups decreased significantly (P
<0.01) , the expression of TLR4 and NF- k Bp65 mRNA and protein
in esophageal tissue decreased significantly (P<<0.01, P<<0.05),
and the expression of Cldnl, Cldn4mRNA and protein in esophageal
tissue increased significantly (£<<0.01, P<<0.05) .
Conclusions:

1. Qingyuhejiang decoction can effectively treat reflux
esophagitis with stagnant heat of liver and stomach, and cooperate

with western medicine to improve the clinical efficacy, at the same
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time, it has better long—term efficacy and safety.

2. The esophageal flora of rats with reflux esophagitis has
changed: the main trend is the decrease of gram—positive bacteria
and the increase of gram—negative bacteria, the marker species of
esophageal flora in rats with reflux esophagitis were Ochrobactrum,
Allobaculum and Desulfovibrio at the genus level. Qingyuhejiang
decoction can regulate esophageal flora: after the intervention of
Qingyuhejiang decoction, the number of Gram—positive bacteria
increased and the number of Gram—negative bacteria decreased, and
the marker species at the genus level was Lactobacillus.

3. Qingyuhe jiang decoction can inhibit LPS/TLR4/NF-« B signal
pathway, reduce esophageal inflammation, enhance the function of
esophageal mucosal barrier, promote esophageal mucosal repair, and

effectively improve esophageal mucosal injury.

Key words Qingyuhejiang decoction;esophageal flora;LPS; TLR4/NF-
K B
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%5 XA XA

GERD gastroesophageal reflux disease B &g RIA
NERD non-erosive reflux diseases 3 BE )= M R A
RE reflux esophagitis R eE kR
BE Barrett’ s esophagitis Barrett &%
PPI proton pump inhibitor JF 40 %) A
LPS lipopolysaccharide i:EZi 3

TLR4 toll-likereceptors 4 Toll B 1K 4

NF-x B Nuclear factor—kappaB ZEEHEF B
EAC esophageal adenocarcinoma Y RE

ESCC esophageal squamous cell cancer B E W 4=
EoE eosinophilic esophagitis WEEL VKL A MR R
iNOS inducible nitric oxide synthase FEMN—ENAEHE
PCoA Principal coordinate analysis F B AT AT
LDA Linear discriminant analysis %M A R AT
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AT R WA AR A TR A 3 RORME R E 8 T AR A A AL
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B &% KitE (gastroesophageal reflux disease, GERD) & —#F
BR T MRS R RERT . DS E R, FEIMALT T LA XIE
R A I KOE BE LE AL R Gk m . GERD %27 T 27 8%-30%HY T 77 A 1 Fo
1% MA B, ERERBAIT N ER, FREERTR
(non—erosive reflux diseases, NERD) . R M & & R (reflux
esophagitis, RE) #7 Barrett &% (Barrett’ s esophagitis, BE) .
RE &5 NERD #9 £ % X 5|4 T RE W% T ¥ LR & R84, BE 245 & & T B
WEZER E B AR B IR RE DURROF RO S AU R, 4
FTHIME. FA . LR RS A B AL E R A A L R A R
Bz, HAER . FREREINEAMET. HIERERSH, HELE
, WEFRERER DI HATKIAK W Y LRI, T E R A
FERAEERE, AR T NEANHSEFAE, B RENIEFFH
ZRIEFEAN

RE #97% B B & m LS R 22 BB, Bl RIE. LF. K
WA AEE L T EWE R, SFFRIRG R . R 8 E f
R ERE R, BHZER 28R, SEHRAEHCERR
&, AEHENSHIBHNREHBERG I REAHNRLLE RE AR
*Y REWETEEUZMRBIBOEER. BRERAERE. BERETS
e, ibmiE BRIt RIEW AN BT, BN FREE —RIET. &
Mgy . MRMFARNET BT %, 596y A E, BT &M
(proton pump inhibitor,PPI) # 1A N ZJ&8J7 RE A R4, &4 L
B E A 25 M 6T AT LB PPL. AT, A A %0468 , &35 40%% % PPI
BITH EE A R, KH# (6 AMAD PPI EFBITE, 1 19%
WMEERERELETAAL"Y., FHTERFEABREEE, KPEEHF
PPL i T Al AT ez . BMRNCHE m, REREEM R . F M



HALE E K 2022 BHEFER L

FEH. RmEOEREEFBEER . X RENTERF ALY 7
W %, BB FAETHAGERA. S, KETRITHEZFRA,
WARMAEZE, Barla RATAKGEIET MH . W TI6T & —METriET F
B, BRI FARAELCMEE /AN, BIERAEND . KERFFHRSE, B
HARKHIT AL F vt — BB AL, AT 48 To R BUR 25 416 T By 3 L. [
WRE A RE ST RIT. BIER D> B E R 2R 25 1i6)7 7%, * RE & A

MERMESHAARTEREIEK, TREBWEFFHARE X E
M HURA S A R A R —A “BREDER” , CNIHEEKE. 1
HH L, EANRTEKERER L EHER " BETRFFNINEL
AR A Y B TR AR AT R, TR Uk A S B IE R ] DLIESE,
FEHFWHENEMASEEFARNBR T BEEEXEENER, MAL
BEHMAESHWEALNGARS MERN R AL REEETIRR, B HA
BHRERL LR HERNET Y. HRTEERE) 2\ iE kL
A, NEEMESHARR D, BHENERESHE T — A XNFH A
B. HRWARLNEEEA L NN TR, MEERFRETEH
HEEHBEMNEE, X REWFELHREE, REAETHBAENT
ELRMEAMEEZE RS E L KSR EE X — e KE ", M
BN WEF BRI B A AT REBI TR 5 RE 15 BE 28 F RE R Bk X
e G ERTITRA,

fg £ %% (lipopolysaccharide, LPS) &% = KHME BN £ E 4
M, #=& Toll #% 1k 4 (toll-likereceptors 4, TLR4) B+ E(RZ
—o TLR4 ¥ RA| LPS H BN EWE T, ik NF-x B &4, %7 IL-18 .
IL-6, IL-8, IL-10 % TNF-a % R MU F T E Rk, BUKEWH T LA
B SE R MM BRI, FIRBRIAIRME R A ; B RN FRE - F A
WRFEBEEaREfSA AR, ERFHENFED)E 2T, #—
FSEREERHBENRE T MR R AT BT ELER IR TS T M
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AL R R R & BB S, Plin sk RN & R B BR 93 fm, T
R TSR FEEREAFNERK, AT R T BAKE— KRR —
BAHAER —BHER", K LR, 2EEHNEEERE ZFILE P
IERI T REN: RERBANEZRMANE N ETNEZRAREET, £
KA %, ¥iE LPS/TLRA/NF-x B E 5@ %, S R amgE i E
Kk, NRERERMN, BACERBERESE, REAIFBRLEHERM.
F b, 2L KIAMETENRRERE RN —IMEEMP— N EEZN TN
BE, BIAYELERHATEZRABEFERK, RO E=RFALER
LPS/TLR4/NF- x B 1 ¥ 0y T~ A v, WAEREFESG, " LLAEIT RE
& 5 BB Fu B 7

FEHEET AR LSRG, 2RE MAURERBTHLES, 5
FTHMELAENE, TEERERR. BERELAE, EFRREAD", RE
HETHESY “HiR” . “REE” T, ERINAE KM, R
b, ARESAEFBTER, BWEAA, ERZ WITEARZE, BT
RLLA “BRRFVER . FE RS A&k, S EAAE RE, BIFrR%
RELFlRETEREERE R 77 “FRAET” , ZHURART&. &
G A FHOIEM T HAT IR, ElER EBAFT RIFHT R w4
¢ FF B AR #A AL NERD 9\ SR A 5 BLAE S2, B AN Fu [& 7 RE R R K E B % KR
BOEE, BREKXE™ ., [EFAAEFIEIT RE B E 4 18 F AL % 2 1 A
BAMAHS, NHEEH—FRAAREK.

R RD R =, F—HaHELHR, NAREFRFE
FRNMFENTF, RANFIT & ERHREEARRT FHER RERF & 76
TARWE L ER, ZF_#Ho0 N ERFAR, UFEANERE £ AR
MHE, VB FRIFARE Mol 7 A4 R, BB E 7967 AR
MG R MR ZA . B =W ANFH R, ZLRE AREE, X 16S
rRNA M FBEAA AR REREREREFTHN KRR, FNEFLAET
ARG R E R R E W AR R K s By R0, 154 TE RN AR IR 0 e 1 R
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E—Ebs LR

1 REMEMFERERFRANFA

SZEMHMERENNFE, WEK. EE. %, B, OEFE,
W BRERE. LR, A%, BEeWMAEMMREAE. TEW. EH.
BB E. XM S BB Y B A AR ET R . ok
BEMAERRBNES. MEARHMARSETHAEEREMN, LEZHEA
GHTEETEEREANRE "™, B EBLRG +, o @ e g
REAT &2, EBHEMMREARBRENFF 2R LM, N7 40 7124
WA, P KL HEEE (KL 500~1000 AN BB A H A K , TTE % .
TAEW., AEAREANFHELERE LFARFEE MY N EEXR
o RERREH, HAOEMENBHREMNR TS RERTR. M H7H
SAME, B, BRE. THERREWAEXT, BEEBELELT, §
8 A A BB ST AR LG, R AR AR R OB B R B R R E R E A
FHEE]E,
L1 REMEME

PEEBZUBESE AN EEL T HRNER, AERE ST
WA R R ORI R AT, AMTAA R E S = 8 TR e E o e,
EREPRMEANBENKIANZAND ERE ABMCT R, 4T,
Mannel %™ 7 1983 F# T — T X#HARXKH, REF 8 OIFNHMAE
WA, TERZEZEHIRE (Streptococci viridans) . R MATH
(H. influenzae) . &% K H (Neisseria) f1fii X 7 & 8 K & (Klebsiella
pneumonia) %, Pei %™ F| & 16S rRNA M| JF 4% A X IE & & 2 0k & 4 B
HATT AW oA, ERD N RE WA OB A ]ACF LA K& AR
rAEW, TEH6MITER, 28 HEEHE]] (Firmicutes) . #UAFHE ]
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( Bacteroides ) . # % W |1 ( Actinobacteria ) . & # W |
(Proteobacteria) . ®RATW ] (Fusobacteria) 7 TM7; X & # 3 &
(Streptococcus) . L FIKE (Prevotella) FaFHZEIKE (Veilonella)
AR SR, A E SR A 39%. 17%F 14%. b R#F R /NA 5 R XU
BN, RE B# KX BE REM BT LonM AWM HAT T H— P X LE,
EREANEE TN E 9 AT 166 @, 9 2% @# R ANE
EHBUHMRE SN HRBEE RN E LA R FOPIELREE &
EWMAENFETHABER, FEREFHNENETHLOFE L ERE . RAT
BRFRRESE, XLFHERAMRT EFRERNROMEME ., b
TRAR: EEEAE AN EEER, WA ERAF AT EESRE
BRERRMANEEFETRERBERTNILIER.

1.2 REMANBRERERA

1.2.1 B EHEMBEEERE KA

Hik%FH GERD EEFEREAMEETRART T HRLEKR, HH

GERD REFMREFWA S EF REWAMILAHALNER, GERD REHH
PEHHEZRMAEERNEZRASRE R, FEHF R RA S FENK
. Yang & RO T EEAE . RE X BE & ¥ TR ANNE R, $
MET TR AXF 2 MEFEFZRNMAENKRE . EFRENMAE
MAREEHN A, UEZRFEEE (W3R E) HE; T RE 2 BE W&
EmEMETENTR, GARENE=ZRALRARMFTLR (BFF
RERHEE. TKE/E (prevolla) . B miFH B (Haemophilus) . &%
HE. T WATHEE (Campylobacter) Fi#R AT H# /& (Fusobacterium) %),
Liu# ™ #xE¥&%. REFMBEREHHEBAETTIHAR, KAEFLE
FE5RESBE REFRE TRUEAEHE LT FEZR, EERALAR LR
R EZEZR. REFBEEEZMRERATTEARE. RIFEMRRIKEH
%, RERL, EXEITORD, EFEFREARATE 2 A FE T
HHEITHRFET], FREBMEREARLETEER ] X—ZFRHAR
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EWHEREMBEFWRES—EREHENHENEL, MEXRANE
BEFP KR HAE S EE T, T Blackett ™ SUH FEHWH R L, #H
N HE =K MEAEREFBE EEWNEEFTHNFER M, G EFREMN
LB F R, EFUTEHA AR ES RN D E, MEAAHF BN
EMAHAL TR, aE"HAEE, REREEHFLETRFHELAK
Efs M TERTEEN B, ERHE £ L4 1TFEX(P>0.05),
M4 LEfSe 247, REBZXFREFTLEEFAREE. BRAEE. ZHUHES
R BAAM L F BB FEMK (P<0.05)

Amir £ EMBROEE (CAEW®, EEELELE, REHEBELH
) . RE R BE BHF R EHANAR Y, BEEITREVHEIIZEE
WEEER, ERLXALAATURL)EFREHLAMEELEHASH (RE
F1BE) BYEFHE A, W H WEE Yang & 5 M RE I BE BH £ F
PHRFE X —Fh, BAERELRI, S2EEFRXRAEMAL, &
GERD B W EEF AN TRLME U BHEANE = RIFAEHE 9 K #,

HPUFEL4EEE (Leptotrichia) . RATEHE. ZHKHE (Rothia).
THATEEM AN LA % (Capnocytophaga) , F H A N & JGH
RRGEFLAEAFENIREMENEER X, MAESE ML AN
%ﬁ%mowu%mﬁ%i% BE B 3 i _b 8 (b8 A 4 B P BBk A
LTEARENFERS, ANENEIERF LT AFTNLA L BE & E
ﬁ%M%ﬁW%Aa%ﬁ®@%ﬁﬁw%r X HA R A & o A B
g HADKE .

A TR 4, GERD BEWM R EMAMB TR TIEE REHM
RS, GERDMA AR EMEMBNREREXAT2WER, E%
BREMAMBEIEHHRESEZRMAMEEAHMK, GERD BTN EEHAE
R EZ KIAME. E=ZKAEEH LPS 7T LS TLR4 454, #JE NF-
kBREEHEE, 5w IL-18. IL-6. IL-8 & TNF-a % kM4 20 ff [F F 8
HERRA, FREERENLEMLR" . WHIEH NF-x B 38 5L 5 DA
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EHFE—ANA 60 (INOS) WL E, Him—EMA (N0 B & &K,
MG REETHENNHRENT, FEEE THREZREEm; NF-
k B 15 5 38 B B WE VT LA COX-2 B 7= A4, JE 22 B HE =, A 5 X GERD
BERERIER—F ImE,
1.2.2 REMEMHERERERRERANE

£ % IR % (esophageal adenocarcinoma,FAC) #F18& %& 8 Ik 40 i %
(esophageal squamous cell cancer,ESCC) 24X 4 TEENHANTE L
A frJE EACH R £ & T RE-BE-T A AWRELELN., FHED
, 30 FREACHARERKT 4 AL, HRMEMAE GERD X B
KIRE R TR I EAC KRR MBS 20 4 50 FRIAF
WAL AR, MATMAR SRR EHA KA, NBOREEUR, I L&
BRI RN —RI| G A RET g R A",

AFENRE-BE- LR E>RHEEEACEUEEFRER
R WHATT A0, &IN5 IEF XX # X EAC E& M, RE fv BE E& &
ETTUMERE (ZEZEFATHR ERE MEZUTEREEEERERE
FHEE, ENETEE & T H pylori BEREM™ ™, Mozaffari
SV R, (69T AT T AR LURY R R R 7 RO 5 BE 41 Bk
CDX1, % % 7/ AT BE 19 EAC # R BV R M= 31 9%, 7 BE [\ EAC & R #yit
B, FAT EAFE TR AR, Elliott F“HRLIA, 5
R RENREHAMW,EACEEREHRATHIMAEN L HEHER
&, JF B A dE kot & £ R &, X B 5LATH B (Lactobacillus fermentum)
FEEAC B F 8 & ; SUAT W B X 1K pH 1 #Y1E J7 &6 A7 ] 6 SLAT W 2 1 4 EAC
BAER AR T HE, MX Mo 4E >~ £ et — T EHIE
B, Mo, BRFREE, EACHHWRELUE=ZRAKE N, &
BAC ZBRPILBM A T, M ARB R ARBBAFEZ —,
Zaidi "R LI, EARERERAT, HFEH EHEAL,EAC F TLRI,
TLR2. TLR3. TLR6. TLR7 A7 TLR9 B9 &3 2 & Fif, 1 # 447 L1 BE (60%)
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1 EAC (100%) ¥ H AMATH (Escherichia coli) BWFE; EAEXIEEK
BEARA T, k45K /£ GERD f¢ BE # b 4 B H A7 A 50%-70%, Tk 5
EH B, AR A EAC WA H B A 20%-30%; AR A KRE
(Escherichia coli) #£ BE fu EAC 4, MAEEFIES £F. A
1 GERD M o R AS s AT SRR T TLR 8 2 Fo K B AF B 2 8] # % B
BREEACERARY, RPN, TEAT R EIMENN T, AKX
lEREARNAROE —FBEFIEL TR —4R. 556 RHREKE, B
A TREMENBHSLS EACKANMAHEE 22— BMER, EE RS
BB M EMBEABAC FEHEE(EA.

H KX ESCC 5REMAEMABER RN TR DM ESCC &5 1 W A X £
A RN A EN, D EHBEFHN TR IR ERERE R AAHNS
ESCC & & VIAH KXW 4 W . 2T R ¥ Al F 5 ESCC Rlfe B F A X, TR
OB T A S B R B E m B ESCC R, b R 48 4T £ 5 ESCC X[
EEMEX, RELZINTESCCH—ETMBEAEERN", Gao & "X IE
WREAESCC BRE BT MR eh ol £ M E I AT % 45 B, £ 61%19 ESCC &
4R 1200 AR R A B T F B BUR W T BN B A, TR B
BERE T RONEZWE, BT H R L5 ESCC 1 £ 1 ils )R
HEMEEEMEX, BEI2MRES. BB EFEE,; 2 % IEL ESCC
BAEMEE EERGET TR ERE, ZH 7 a8 & ESCC B — A& 1 Ar
AW RS ZE T E B THABESCCH AL, CHRARYE, REHA
HMAERMESEERR A RAMAE AL, AT ESCCHERSIER
BREWHNLRERA LSRN, AAEMA, HE M LAHEXHKE, ESCC R
EWRINE B3 — PRI R R
1.2.3 BEMAEMFEERER A RELE R

WS L 4 AL 2H L B & 3% (eosinophilic esophagitis, EoE) & —F# LA
ERRMEAL A MIRIE A £, HERHAENFHRERERRF, RARIEE
B AR, MAXRFH T EXFERT, EoE BEREMEMF AWK
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A H B 5 B & A % o Benitez %3t 35 4 3F EoE JLE A7 33 4 EoE L&
MEEMEMBHRTT AR, ERINEE EILEEMENE S I Fok
B, BHWAEEEER, BEEILFREME] (BHEAZHE
FiB R EE) BES, MEEEE FREZTREFUEEE|] EHH,
P BoE A T s REHA B WE B Z R & oA R R L 45 B A 404
MR B TR A N EoE EILREMENA T RAL, EEFARENS
HPUN N2 IHEEFTHRBREFR AT HHFENE & Harris &
R B E R BoE B, ZMFHIEoE 2% . GERD RH MEELF R E
WA, £RET, TERGEXIET UL R T F B AL 40 f1 07 0E 2 1
MA2E, EoE BE R EHURTHBIASRESAE ML, HHH
TERFEZIETHEE EFREHA P X6 mATH (Haemophilus) #HE
BERI, Arias &M ARZEITHEE EHF M EFREXRFANEE
RAHRTHR, ERXIAGHBAAL, FNHEEE REHLANAHKE
A1 TLRL. TLR2. TLR4. TLR9 ¥ & T &My &L, KRB EMEMBFE
H % IZAE BoE A RALE F KT — e EH . FRFRIEL, Eok B#H
MEETHBEEFEEHAAL LA THE FHCEHBNRETREH
EEEMAERT RERALTER—FHA.
1.3 PPI R EHRENFF R

PPI Wy ot & AnfE Rl KIS T Bmie T A R. BB, PPI HIfEA
WL BEWEANTEEIAT EANKE, £FEFA PPL OB N2 EA RE K
WERBRIN I, R Z BHE A BHMIE, FH N TENE 2 6 R
FEWRHEE, B—REEN OB, RS LEENHMAENBRUEEA
T, SEH WA THAEITE, 52 E M ENBHNEE ., Jackson
SRR LI, PPIEAZFNMELAT ZELERRK, RAEMS K
&, MRyt Bl L AW F R ER A, &R EEIKE AR
B REE I, DHARME, PPL AR EENMNAREREN EFHAE
WX Z; EREF, PPLRE T EFWAFNE, BT &ETimd kK

10
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ELRAUENEE, XTHLMBEKBENRNKE; EE+, PPIKETE
dh | TEAFE Lt A FE R, X GHE NSRRI E B E
H ks /NG, PPT B R/NAE L EAK, MXEHLEBNLIE X;
T, PPI 5SEBEANBERFRPEA X, E5E LT, —Tx 12
PleERBHEAREZNELIETHAET LM EERIEAH#TEERE K
MR DR, EPPILATHHERERY, AI0BREAFHAHEKHN,
MAEEAPPLIET G, RAWAKWI0GI+H 8 Al EREK, ¥
FHWAH SR E A e AKRE A £ Anir &3 GRED & # £ A PPI
JEIT 8 BRI By R B AL R B R AT A AR AR N, R R R B L A
M EMBAEPPL G TR ERAE L EZRW, PPLIGTEHREALAEEN
E A (Comamonadaceae) (REBEZHHEI]) FEMEMK, RERHEITHR
WA, BEE A (Lachnospiraceae) #8 —A-R 4 KM Im, X KA ERHE
Bt R RATH R B TR R IR & EMEE /. (B a0 48 1 PPT
FIxt & EmAeE BN KARZ AL ETH, (ER2EPPIERZFFLANT
CHEBREARBREFAERRUR T EEZMRBEZENEZTNED AR
3 e
1.4 &1

MELRFENGRERNENBNENAR, BEHEMBNET S
FNBRERFEERRZEANEZFT R RCERBE) Z A . ST AE K AR
BAE ¥ 4 FEANE R, Bl e B E TR R RIAT R WA DA R B
AR NAEE M ARA BRI —. TFK, GERD. REREBFRERRFAT
RRH T, CEMENFNERCERAARNAR L ZREEN, X7
RE 0 & B IR R BN I 1R BEET B 77 1
2 RAUEREXRNTFEERFR
2.1 ¥ ER% BT

FAMEEREANREF L], PERGHENNARE S, RIELIERKR
EREBTHE “otm” . “HE” [ “wde” | K7 C“Rek”

11
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R £, (FEFECEEEAR) BRICRT “MBR” —IH: ‘W
Kot ER, FETE, FETH” . (BGER) F “BRA4L, BMAER”
HWitH. (EMEE) BHERSTHBR AR, B “ARE, B OBRAIHR
Th, UEEGEZE, AREHTET, BRI, BEFRZRA,
B, HEREZ K" AR (EFFH) L& “H8, NEt, %
HEMAT A RUENMAZ, WAmERE Z#Hd” ; BFR (IEEF
BY =: ““LREAXA, HAEE”, HHTERSRXEZEANAR. X T
“ﬁﬁ”%ﬁﬁﬁgk$«ﬁﬁmf»,A “HEZ, REEKF, i
AR o %A%»ﬁﬁﬁLﬁTﬁ%ﬁ “vE e —iF, sfEskUE,
H A AL, ﬂﬂﬂﬁ#ﬂ%?, =4, ILEIL uiﬁkﬂlﬁﬁ, WE e, T
BRI, A 2k, SEamE, KR EmMEE, F&EL, mHrlE
JefEi. ” BTN X UHENER SR mERE RNEF ZEER
AniE W R B R A 2 A, B R B — B IE % A @iﬁm&%&*
%%%WR%& ERXBEANE R 1997 FR2AH (FEEKRSIT AE

RED) BARMR A “BRTE”, H“REE” X—RAERKEWER
ﬁ@ RAFE 2L R, BumHUEENEES 4N T, KFH4
R FHE—FH T EEY,
2.2 ¥7 B @
2.2.1 HREHE T mERNLALA

R E A 3 A% B AR KB 4 4 B A g B KB 4. N B
FERIRNE, NHEENERA. BREER. BIAH. RETTE,

RTHE, 2HRE (BER) ¥F=: “BMAT, TUWA%, LW
TN, BR. E. 2R, B—RRME, Tt EME” . BRiEE RiIE
EY BH: “HHAGR- 0, B, RERMER” , 38 H AR RAT
HRRERTR., (FEHE2H) PRI “AIKEXNE, W2AIE
%% ------ BAER—N, WE P AEITA 4. Bl N, iBp
2N, 7 BAAAM, ZHEEA, H#EFERAK, BHERAF L, Al

12
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FELv 3, A B R Bg ., GEBANL) FFE: “EZEWNE, Hz
RER, RTEH, NEFME, RZEh, 7
AHEBRRERR. BEED. BELAB. KA TEL N TH, (F
FleZAEAR) 0H: “HReb®R, RETE, FETHR”, “FHud
b, ¥BTK”, EAANEBREEENE KRN, NEEE (F
B ZALERA) FAARE]: CBUBReE, BG4, HArER, Y HREH L,
]y KRR EHb” . (FEET) FIER “BAEE D L, %
BNE, WERAE, BAEML, RIEER”, sHEMAZARA T ER
Binfh, ReER, ANAERR, RETE, HAFRZE. B0 (A
HEE - BETHEREE) ##R2: “METH, ERZHE”, HAHE
HEEEH T REAR. KEET (LEE - +®R) H: “FREIE, B@
ERITE, MERT A, XREBEETERA” . (FEL2FH) F7F
= “NRERE, ZNREeTH, aar Tk, LHEPH. BHEFIL,
AR, BIRMEEZ R, MAIAAK, LRF? 7 #H— P kAR
BEEHARARNEERH. THhRERERAL, FREFERME ZHT
REEED, CTHMENTAR, ANAKEELE, BRME, MEHL
MEE. (FEF BRI Ax: “BHEHE, ETHE, —%h—8,
FzEH, MHEENL, NEHEZE; FEXEH, ake, AR
%, BEIE, BRALNRE, L8R, ZE£EW. RUERRE,
R, B R P (ZEBR—RIE A - BEREIEIE) H: “KF
HREE, AEANR, £ EEHAR, $EEIE. " LERARHK
CREAEAFREHEREARKEIRHTREME I ER
g, BREWH, PEAHNEHRTRE, WA LI WMRER., ELA%E, (£
EZALURRR « SAKFE  hBR) H: “BiE, FFAZ%R, BkAEH4,
TETIA, WHEABEZ B, ” (GIIELE - FR) H: “BF 2R,
ERARMRE, ZERTHANLE. ” ZEBEXTE, RHFABAH, HE
WE, Bxffg, BALYE, NWAXARR. (BREEHE) =: “HFR

4 ST

B FOE
A

i

13
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FE BN, AEAT KA. ZIBAPNR, AEPNER; DAER Y AF A Z ok,
MR K AR ERR, FRRLRE, LHBEEREYE-F
EANBAESR, PHBRASLEE, BHEANE”, WAFK. B,
B, BAEREAERIFEE,
2.2.2 ARERMKERINLHIL A

MEEFWAR, FE2ERFEEERELNERM L, 2468 HER
Z, HRMHREROFERIHEATT REMKE,

HFHINAARRFUNEIER E .2/ NaRTAARRERE KU,
R, ZE” HEERE, BFH “ER” FFETIBTHE, IEIEEFH
FLORE, BEELEY. GEEEHEATANRAREERFES I
AR E. IF. i, BALEARZIRA, BRYELHE, Rt L, §
REZ P2z eEW AR, BRESKE, FARKR, SEMEAMNE, H7
BHREANABRAEMEEAR L™, X7 EHZINN “RiE, R, M
¥R DI E R TR RAENES, ¥ R BREEA
b, ‘B MR ER b, ‘A HIFEAARR, “HEHE” R
MEEARATE, “AIE” AK, “BRE” hr, “HE” Fo “uiE” HE
LB K3, X BB A BRARE T “BAEN, LEER” 8T A%,
RS “CRIET | CHRZET Fn “uRzT, N “BRuET BA™, MARREHT
BEl “REFARR” W, AARBRES, BFERK. HREESE Y H AN
SRB.RFRA, BATHR., BRLSEIEH, BITHUERAA. &t
[ K&

HFEHNNAFUEIEAN £ KEDHIZNA R E RFIT
DLESE B R kA, SN LW, WRIERUEFATES L. 02 HER
eeE T B MR, BrERTE, BRAFEHE, aRyExH, B
TERF, WA AR, 167 B LR 7 B et oKk, B E
R, MRGAERZ &,

14
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HEFHINNAIT L LI W dn HER NI KRR E RAR
EARERE, £ “BETOLA” AR, “EREHE. BROE" AT,
Pkt h =B FEH. EBEANZIE, ZFXITNALE, 2EFEANX
AR, WA IR, £FALL, AKER, BERE, WHEA L
AR, BT EFEERT SRR, LA AT, ¥
BN AR EERT AN AERSRNERZ AR FNEE
HHE. BEZERZATE, AANAELE, FAAA, BATHE, BA
BE®R LS TEE, WHIARR. BOSER. BRI E, #LHEME,
Fl AR S RELE., BHEER. BREAX2#—FPRGHE, 38
BREH, BUELA. HELREARNEHFTHEE EHMEE T, Ik
Bk 4 WA A, EEMR. T, RASEE RMmILEE R
£, FEIEIER YA, B,

BRnMEERNFERIAENEL, TXFHENREECHEZERE
B, MmERIAFEEE BN E, ERNERN, TFERRE, A
b, AR FEHABE L. BN, ETRN; BEITRAAAER, 778
IR EER E TR AR, U T R A E B
2.3 LG
2.3.1 H£R3gH P I A

2009 FH EH (BERERAFFELTEREL) " HELERR
Wk 5 FAER, EFEFEARGE, ERICEIE. FEREIE. KA
IR o 48, 28 TURHAGH SR A6 L8 . REBHZAIRET.
WA NETH. RERHEAGFEEMNG . IFERAIMBIET. It
B, BEERRANTEILAEZH G EFMTE, 2017 FLAH (F
BERRFFELITERLRENL) & 2009 F £ R H ek EXHHE A K
BN ATRETBHRATT ARG H. a2 M T T EIIE, X —IEEF
HUREERLA., ZHREEY, A EE EPIENX AN AR &
B HKE BB B R £ 77 R /NS A IR FE g A e, AR

15
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FELAE 89 £ B BB AN s A3 An T 10 A B4% 52 30 RO IR AE
LA R EAT AT R EE R B P Ak 2y, Wi AT ARAS RN B A AL, A
THEMAMATER Y, EATHEEARWNHEERRESS,
2.3.2 ZF Wik
EEEBEQANKWEA, £FTER, ZiaAH. WHEZEANKE
FHl, ARFARELZEAETRAERCERFEITREE. ERHE™
EH T2 PIERE LA RE BF, ML AFHA (FEEQG) . BHA
(F N are) firbadH (FEEQ7+E ) #TERAR, £RE
THRALGATRNRARE BRTBRNRAREAREREZERMA S
FHEERTHRHAMTEL (PHEARTHETRHEY) , AREEE
WAMERRE T EFAARM P AATREERTEAA, RHELT #
BEEBEQARARAERE WRER, RELEHEELSG, RERMATH
IR, EARNEGTRABIENE, A ZATHER, TREZF. &
RAEEH 60 FIEH T EE RE BFWNAR, BITATRERMT, Xt
AT R, TENSHE, ERETHETHARARE. BEEEXEL
A 93%. 83%, AR E T HHANIAREMERARE (80%. 73%)
(P<0.05) , FE &I KERRS R ELADMALTAEEA (P<0.05) , %
BRiE B A MR IE T BT EA RE 88 82 W & 6 KA X RIEW®IT
G X HECERREBERMEZTMRE A AR, KILLETHHE
e 5ME T HARSNE MY REEFHERLA X, HF#A Meta o
MR BB 0. B RME7. DN 758X 4 4 77 % ik PPI
7677 RE B9 I JRIT 2, 4 R BoR X A M 2Z 7 5 PPT & Ry 248 F % 7 PPT*
2.3.3 BT wiA
BEFLZFEFENFREEAAZREE S ERER, ELEF
EERE CHEER” A LR BT A E T, AT E S fEL
Wik, BENGHAE . BEAEME, ZRNE 0 8§ Bk fo B 3 hr v
J6 9T BF B A f AL NERD B W RIT 8, SR Eor@EFAE A UE, K
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R, BEERMBEMMAERS, AREE. RREGIFINEAETEEERT
BEfwvd, ARG RIEE, BEFATRHAY, IR REEFEENE.
BEXELETIFE A EARER, FHREEFAIEIT RE W,
HRER, ARFATRLATEMBREZRAEMA AN RLEER. £ E
EHEAITEAR., BRELNFEI, UAe A E1EET 307N £,
RERTHHRES, GRTHEE™ . RFPERRNERAREHT BT
FHIERRNAZT T2 —, #AFEARET R, THAEH 94 fl i
BARIA RE BH NG R, 4 535 F BT fo B Bk A B 5 ot 94T
BT, BRI THAE BAE R E S AR RE (95, 74%. 80.00%) T
FETREEH (76.60%. 63.89%) (P<0.05) , lEKERMH)HKE
PEMRTHEE4 (P<0.05) , UESLHAF A B AL AR B3R & RE &R
TR, BREEKER. BRRAEYREEAEELS, PR LBEFHE
ALHEHREZ —, - h-HEHEXE LN R TAF T ER 7P
¥, HHEET 100 ¥ RE 09 B2, BEAL L ok P o o 2 A B8 2k 4
A MIE RERIF 2T E R TRERERIN, & RKAFHEY T
RIERAMEREHR T RIERERZE (94%, 83.78) AL & T HEH 4
(78%. 71.43%) (P<0.05) .
2.3.4 PE&FKFEIE

TR, BRRLAHAAEKNA, TEFEISNEGEREWIET TEHAE
T ROlmE B 62 PR ML R LM RE £, ML) H TG4
CFMAred, 4BBRERAE . AT AD | F2hd (EmEfE 7)) fetehtA
HOEmERET, #RE=ZB. PR, RXEN) , ERETEERFK
EHEAEHRAART ANAL, FFANEREH G A AP HEART
FEh 4, &9 20 A IRER A 4t 5 416 78 7R 2 58 [ 45 A RE V8 b3 4R
EREAEFTEHEADMRS . HREE"E I 66 ] GERD &%, HHLS R HA
B, BRETARTEEREARFREENERA T “HT47 (RMKZE.
EREL PR REREND , MBATHEWOR, BT 28 KXE, WE
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e THERAMKARERE AT (P<0.05) , METHEGRA
ERAMFTEMLTEEZE (P>0.05) , AHEZAT £, FHE™ A
i HEEEE AR E T EIT RE S XHE, BRI EREZIGIT RE
NN R CHRIE-RZB7, mOMAA T ‘. RZE. AXY,
AT RE A REITRET — s E, BEE™ W EMEMAENRE
BERAEZNL, BEEN Ra. Ba) , BETREHETH. 5% "
X e B AR Am BBk A N AL AT ITE A F A RE YR $EAT T Il SR AR
7, WED AR AR, 40 B he B AR 7 Bk A N AL & A R
B RIER B, 6 RER . B % e ROE R K & 7 8RR T B4,
2.4 #iE

ARFEFHERBIRERS ZRWILR, £ 8FEREERER,
AT RANWAR, S EFERINEIETF T AN NRES TE, F
EHiEIT REEARINE, WK FARNEREER BRERCERBELE .
BRELAEZETEIET RFNER. EETEHRAR B T 0FF £ ERK,
HARZE WA RERAELE, ORI E, ABR. 2F00ER
WR, ZHARTRURKEEEIN; HAEE TIERHFE L0 UK
I R B R L6 6 BB RE W, X T A% 8677 & AR R AL (L
G—, Plint BEREIT k. IAl. AENEES;, REEZRHAR, o
WL R AT R RERFA F EE R EEE. Flt, £S5 EHAR
F, BOARES AT R, EIFEFEHFINITMERE
WA FNABAFNAE, DFEERNAATBRE R EARBFZFHAEFRES
Bamk, RNLEAR T EHIETRERE RAERNS, &2l K
FAMHIET R &g K.
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B8 ImRIR
TRARA R 06T AT B AR AR R A R E R KT RALE

RmtEaER (RE) 2—MENMHELRSER, 485, T8N
BHRBERANREN, 2 RBRREFHBREARE. BEEEFm. LF
K, BEEAMNEE I RIREEBNBE, Ao 5T E 77 893,
ZREREN L REZE FAY, REEEH T, TREFIREEAE
M, BERE, LM nE Barrett 8% (BE) . BERE (EAC) %
BRIR e, FEREEE HRREE, T BF T RITTENZ G REMEA
B A E . 6 LR R RWH R EER Gy, THEREAER. &
HREFBAS, ERFRE S KIER R TR T I E Rk
BRI . B R T AT, SRS . 1R R % & E
B, TEEERETRAYRBIESFEA™; RERFAEENMEET
AAEAR, KETRERFE—SHRTILE, BT ERARANE
A

ER, PEHERTRE7ERSH DT, B EMNFHILLEDT
R EREEEER, FTRRMD, LTRERELE, ARETT EE
EERE. RUFELN REBITHAR, TUN KREFHAREST, &
HIHEWE = IR BREHCARERN LT ERRT FENE
B, BRAKHIEIELLE, AARE EF FATEMAER A L, FHIZ
—EAHILT “RATER. MERE Wi A%, UXRARF®R, £4
Hfne®FTRALBMELEHE R “FHEG” . HEI TN IFE M
Gl KT R, ARANNT 94 GIRFEAIMA RE B2, o ATWHL., F
G P T AERAL, AT ULE N o) f i I T+ R =00t A o
BT VB R AR F DU o AV R B+ A R 0D B AR - R T+ R A
fe A H#ATIESY, MIWLRE BFERK BRI, BEHETREHBEAEH.
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BRER (SAS) | mHIT B FEAR, BN & EHFIERIE AR R HiE K
K
1 ¥ 5k IR

IR B K 2021 F 5 A-2021 4 10 A 8] T#4L2 F ER AR LT
XiEE R Y, AWM ATEARRE KRR ERNESL . HHENKF
FKEBBEFEHAL, HFERAEGA (L) | FFRIMEAEE o
AFE (FBHE) | FAMEZ+HFTFRME T E sh A 0E (FHE
BRI

1 L Wiirsk
1.1.1 BEL W rE

52017 E (BRERAFFHELE 4L ITHRENL) ™

@%%%ﬂwﬁﬁ@%%wﬁﬁmﬁﬁxﬁﬁmf%z% 4% R 7R (A
REHFFAFRCOEEZ) . FEIRMR. LA, LEK. A%,

QERERRFIFIEE LR (Gerd Q) T4 =8 4;

GRE W4 T4 fn o K

EH: RERELHM;

AR: RERBAEHMR, Exkatbd, KENT 5mm;

B%: #EFREAHS, ERBAE, KEAT 5mm;

CH: REFEWITME LS, WE/NT T5%NEE BE;

D%: REREUPAHLES, HEAT 5% EE EEZ,
1.2.2 FEIEFEL WAL

SH201TFE (BRERRFFELITERLEREL) ™

FF B AR i

FIE: OBRY; QR

KiE: OMFEKRE; QFRIWE; OREKHE; @%FA; OUuig
Xy ©F&RZI; @OoToFE; @KEMSLE

Hh: OF, E#F; QXK.
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R E: EENSE, WMKIE 2R, 2FEFk, B4,
1.3 ShNIT %

OF £ 18 ¥ £ 65 ¥ 2 A];

QA& KT BT R E LB irE;

@ L A AT B AP AL ;

@4 B P A R 38R 7] Ao 22 v B R o R B9 25 47

ORFEHREZAFANAERES
1.4 HefArsE

4 9k B 2 e LA 9T 4 s

QFEERE. HHRZ. HhEME., LHtEE D, 2FRI
MEFERK, WREMERG ENEEX (WEFERE RS ;

QB ER HMEF A B3
@F BN MM E KRG TR 2. AR U MR SR
LSS

ONZH 4 ANEZI N EEZEFREERA R HNGIIETH;

O XA AL HES;

DIEES m H b lE KX 5 % o
1.5 N Bl — R IF I

AR EQNFE 94 7], Fi&E 4B, TRAK MG, HFFH4
30 ], VEZ54E 30 7. o VG 2 Bk R4 30 .
1.5.1 — &R

“HMWRGE R, P>0.05, ERLAUFREN; —HFH. FE
GEHRRFTEZQM, P>0.05, ZRAHTFEN. ZHEMERHER. F
. mEFEARTHRE. Lkl
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#£1 SH—MREROLE

! (e F/4& (B FHr () mE CAD

S 30 13/17 44.03+13. 47 17.60+7. 49

gk 30 12/18 42.10+12. 61 17.90+7. 43

o T 2 Bk R 4E 30 14/16 45,4342, 11 18.17+7.37
v2/F1& 0.271 0.518 0. 044
PE 0.873 0. 598 0.957

1.5.2 =Z#H &7 Rl Gerd Q & & R4 i
IR =M Gerd Q EREM A, XABLEEHE4 4, P>0.05, =
FLEITFREN. k2.
2 EEAITHI Gerd O EREFANELE (Xt s)

a4 % YT F1& P&
ek 30 13. 40+3. 00
g 30 13.13+2. 79 0.074 0. 928
o T 2 Bk R 4R 30 13.37+2.95

1.5.3 Z BT FEERKEMRS K
BN ZHYEREREMR Sy, XAREETEZ4M, P>0.05, 27
THRIUTFEN . L% 3,
=3 BEATAITEERARSLR (£

o4 1% YT F1E P&

2 30 20.87+6. 39

T2 30 21.83£6.51 0. 346 0.708
o G 24 Bk R 4 30 20.47+6. 715

1.5.4 ZHieTar+ EERETMR S LK
BN ZAFEERERRY, XAZEARMRE, P>0.05, =
AATLHZTFRE X L& 4o
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TR B BRI F AR A & 2t BRI

TE

A T IAE B B ALH]

< 4 SHEABTAPEFERETIFRSEEE. (M (P25, P75) )

JE R EE| [EE:] o G 24 Bk R H1E P1E
Bl 4 (2, 4.5) 4 (4, 6) 4 (2, 6) 1.377 0. 502
R 4 (4, 6) 5 (4, 6) 4 (2, 6) 2. 410 0. 300
B F J5 KSR 11, 2 2 (1, 2) 2 (1, 3) 1. 296 0.523
SR 2 (1, 2) 2 (1, 2) 2 (1, 3) 0. 433 0. 805
e FE K i 2 (1.75, 3) 2(1, 2.25) 2 (1, 2) 2. 489 0. 288
& 2 (1, 2) 2 (1, 2.25) 2 (1, 2) 1.273 0.529
NS 2 2 (1, 2 2 (1, 2 1 (1, 2) 5. 156 0.076
"E 7 2L 1 (0, 2) 11, 2) 11, 2) 1. 407 0. 495
oF o 2 (2, 2) 2 (1, 3) 2 (1, 2) 1. 084 0. 582
AEM L 1 (0.75, 2) 1 (0, 2) 1 (0, 2) 0.283 0. 868

1.5.5 Z 47l SAS Bt thix

V& IT BT = 40 SAS EAT 4,

=5 KLAETTHI SAS BiESELE (xxs)

XA BEHEFE0H, P>0.05, ZF L%

44 % SN F{& P&

B 244 30 57. 00+ 14. 32

i 30 57.90+14. 24 0.033 0. 968
o T 2 Bk R 4E 30 57.67+14.61

1.5.6 —#HETHE S T RE 2K L

W ZHE% T RE 4%, 2% F ki, P~>0.05, =27 L5

Xo. Mk 6.
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x 6 BERTTHIBR FOREER

- Bl AR % 1 BRI % 1 CHIB (%) ] P&
EE 30 20 (66. 7%) 7 (23.3%) 3 (10.0%)
[ELE:! 30 18 (60. 0%) 8 (26.7%) 4 (13.3%) 0. 850
o 2 B F 4 30 19 (63.3%) 6 (20.0%) 5 (16.7%)
2 BN AR
2.1 BTt
2.1.1 H2H4A,

TERNARIE G, BRI K R 10g. HE 10g. FAN 10g. W3k
BeF 15g. FRK 10g. #1= 6g. ¥ 6g. Rk % 3g. hF 10g. &FH K
10g. AF4 10g. XK 10g. JIFKT 10g. 7~ EA % 10g. EIEH 10g.
PR ARG, HAFEGR 200ml /K. RA T #E: &FH?2
K, BR1E, B BREF/NDHIER,

2.1.2 FaZH4.:

TN E R E (A4 WEHE, REEHE R0 RAF
EFE), #ESCS: BT H20110076. ARF 7 iE: & H 1K, F%k 20mg,
S SR AN =l

MBBREDWA 8 (B&%: Fkg, RBMEILGVEARGH
[RAED , #EXS: EZEF H20031110. MRA Fik: FH 3K, FX%
5mg, AH[F/NET TR
2.1.3 W 7255k A4

FTREAAE 7B A E N . MBBRED A 28 B
MR, 77 L
2.1.4 TRRETHBFEREN

L E=H7TRH A8 A, it IRFE 2 AEL— K, ETH ESA
HE Gerd Q 2R, PEERENIZ T4 K. SASER. TRER3 A
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JEHAT 1 RV, FHHEE Gerd Q Ek. AITHEABELZFRRE, RE
FEr. R, K. R, BHEEE, R At e, #HE B FATHENR, K
L E 10-15em, B EE. B 2R S AR XN EMIETEHY
3 WEIE
3.1 TR MEIAT
Gerd Q By : WRETHEE T KA &EE %Rk (Gerd Q)
BB, R LK X 1,

QFEERIRENMY: SR (FEAFHARRFARGFEN) , #
T FEERENSFRITL K, %riiﬂ%/\ REREEL, %, . EEA
EFZRRLA 0. 20, 44, 64, BREMFELRE. BRNAE.
FRERK#E. 2R, WEZR . &), o Tox, KEREHERT. &£,
FLOEEANERZLALH 0. 14, 24, 340 EREFIANNERLT,
Tita. ERAM % 2,

@EEERXR (SAS) 114 : ¥AEEKEIFERL (SAS) KT OE
TaEE, S04 20 N FE, BNMNFEHETERBIAWME S A 1, 2. 3. 4
B, VAR, 2 AR 20 FLE R AR R B R 4, R TR UL L. 25, /%

. HERE, ERMAARAT. WEIETH E SAS HaZf,
& LI & 3.
DEFHE: WEETHEREFHERHENFIL.
3.2 ZAMIER
O— kB mETE,
@M. K. E=ZKEFAMAE, FESHRRCOEHE, BTHELE 1

Ko

G B R AL [ B i ] A 1g R
4 TRIFEARAE
4.1 Gerd Q EREMYH R
RIEEBERMFEENEEER (Gerd Q) HOMFEITS, HEIETH G
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Gerd Q & E A, FHHE K,
4.2 W EERRGITEE

AT EIEIT R EER R R A, FFHATEN . HE K.
4.3 HEERE AT BT EAE

KA REMT R H., TRIeH=[ Ga7aERBRa—67 FER
B /BITEEREMS] X100%, 58 (FEHm AT R SR
Ty W

B ERME KR, 7RI H=95%;

B EREAEK, BEBLERKRERL, 709578362 <95%;

B ERBEA MK, ER2HFFTFE, 30%<77 538 4<<70%

T ERANGE, ERWE, 77THIEH<30%

RAME= (BER+LBAA R /B AIHX100%
4.4 B 5T BOF EATE

ERNMEBRETRERBEREXRERN, SH(ERERMATHE
EAYITERREN (2017 ) 7

R BT EARTRERBELEY,

HR: B ERERBERAKE=1MEA,

T BRNERERBERESAL,

RAME= GER+AR /RHIEKX100%
4.5 EREX

T EIEITHI B SAS T4, FHATHI, BT BT BIETH TRHF
Gt F BN A K
4.6 THIIT

TRERINMARHETAER. DRI AERNROIRE Y, BT EE
W Gerd Q %k, HEHITRE KA Gerd Q R A M HATH I
5 It FAHE

£ SPSS 25.0 K #HT T ¥ oM. EALHHITE

A\

KA FlxLs

e
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KN, AR LBRKAEEE T Z 40, HEHF LKA LSD #%; FIE
AAFEITEFBAM (P, Py kon, KRAKRMGR; THARHEN K
BRE R, P<0.05 A ZFFHiTFEE L.
6 ARAER
6.1 Gerd Q ERE X

ZHGerd QERETHERMA,ERNE T, #HHE, WHAH, F
W28k R HIGT E R MBI R ERE®K (P<0.01) 5 BT E, #%
AEWHARMpMUERTRITFENL (P>0.05) , FHAKRALR
Maobashd, BHAMELEZFRRK, ZRARITFEN (P<0.05) ,

R 7 BUEBITHIE Gerd 0 BREMALLE (¥Ls)

il EITE BT E P&
B 2h A 13.40+3. 00 8.20+2. 54 <0.01
g 13.13+2.79 8.50+2. 40 <0.01
o T 2 Bk R 4R 13.37+2.95 6.90+2.51"% <0.01
P& 0.928 0. 034

Er SR ABITEMAL, VP<0.05; 5WAELTEAL, ¥ P<0.05;
6.2 PEERESITTHIFELER
AT EERG TP ELERNEK 8, FHARAKEN 93.33%,
WA RAME R 90.00%, FTHAKALLHRERN 96.67%, ZHRA
T, P>0.05, ZFRLHITFENL,
% 8 BBPEEREATHIEE

v Blg ZRHEMB 1 FAHRE O] BRIA G E&IME G 1 PE

24 30 2 (6. 7%) 15 (50. 0%) 13 (43.3%) 0 (0.0%)
Tzh4 30 3 (10.0) 18 (60. 0%) 9 (30.0%) 0 (0.0%) 0.176
PGB E 30 1 (3.3%) 14 (46.7%) 13 (43.3%) 2 (6.7%)

6.3 FEEWREMRPIFELER
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CHEFTHETEEREMaERNEKI. FHA, BHHE, vHEY
Bk R80T B o EER R AR 86T R B EF R (P<0.01) 5 W67/,
FHAFEREREASHBELHAMR, EERLRITFEN (P>0.05) ,
FHARALALMR S P HA. BHAMLH B ZFREMK (P<0.05) .
9 BIBATRIETEER2RASLE (7£s)

il EIT BT E P&
2 4 20. 87+6. 39 7.7743.82 P<<0.01
g 21.83+6.51 8.90+4. 38 P<<0.01

o T 2 Bk R 4E 20. 47+6. 715 5.67+3.16" " P<<0. 01
P& 0.708 0. 005

E: SR EBTEMAL, VP<0.05; 5WGELTEAL, ¥ P<0.05;

6.4 FEERETR;TFELER

CHEBETHEYETERERM;ERNAE 10, FHA, BHHA, F
WA HAET EEEEREC, RBRASHRETHEERR (P<
0.01) ; AT /e, WHE, TEAABRAARCHEIHEZRTHFHAE (P
<0.05) , FEHHGAARCHI;RTALGEH, ERARNEZERLAUFE
X (P>0.05) , #HE, WA, PTHAKALETERBRR 2N ER
ARG ITFENL (P>0.05) .

CHEBETHEYEREERM;ER LA 11, FHA, WHA, F
WHBRAAET EMEEER. EBRAE. REKHE. K. QOZ%E.
ERZI. BT OE, KENENRSHRIETHEERE®K (P<0.05 5
P<0.01) ; #7/E, FHE., AL, THARALWEELE. BIK
Yiga. IRIERKH. "RV MMM EzRALRITFEXL (P>0.05) ; &
TEZAMNAR S, PHAHKAARTEAL (P<0.05) , FHLHKAL
BFH%4, EZRLEHTFEXL (P<0.05) , FHAMRTHEL,
ZRLHUTFEX (P<0.05) ; B EOHZE., BT OE, KAEME
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BAL -, P, RSB A AN B ERT WA (P<0.05 2 P<0.01),
FHE SR WAL ZER LG TFE N (P<0.05) ,

F 10 SEABTAETEFTEERRIFI LR (M (P25, P75) )

PH4 EEL el
EFEh
BT H B BN BRE R B

PN 4 (2, 4.5) 2 (0, 207 4 (4, 6) 00, 2077 4 (2, 6) 0 (0, 2) 77

R 4 (4, 6) 2 (0, 207 5 (4, 6) 2(0, 207 42, 6) 0 (0, 207

W SRR, U P<0.05, Y P<0.01; SHhESITEMAL, Y P<0.05, Y P<0.01; 57
LYY BEAE L, P P<0.05, ¥ P<0.01 (% 10 )
Fz 1 BERTAEPEXREERETFTEEE (M (P25, P75) )

P4 LT LA 4
KE
B H 57 AT H BB RAE BAE

MEEER®E 1, 2) 1, DY 2, 2 0, Y 2,3 0¢c¢0, D7
B fe 2 (1, 2 1, ¥ 2,2 050, DY 2,3 10, D7
BEERK# 2 (1.75, 3) 1(1, DY 21,225 1, DY 2,2 10, DY

%A 2 (1, 2) 1, DY 2,225 1, Y 2,2 050,177

NS 2 2 (1, 2> 0¢, DY 2, 2 (1, 2>7 1,2 0.5, 1)7°
A 1 (0, 2) 0o, 1D 1, 2) 0¢, Y 1,2 0¢¢0, 17
0¥ eE 2 (2, 2) 1, D7 2, 3) 1, 2% 2,2 1@, DY

AEMLE  10.75,2) 00, 007" 10,2 1, D" 10,2 00, 177

6.5 BHITBIFELE

CHBTRERITHITEE RN K 12, k13, BITE=Z4EH TRE
aR, GRFET, P>0.05, ZRLAUFEX. FHHE, HHA, +
WA FI A E % T RIERER KA E 47 % 86.67%. 93.33%. 96.67%, 4
Ak, P>0.05, ZRLHITHFE X
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* 12 BEBTTEBR T RS

a4 Bl EFEM G ] AR %1 BRI G0 ] P
P4 30 18 (60. 0%) 10 (33.3%) 2 (6. 7%)
R 30 18 (60. 0%) 9 (30.0%) 3 (10. 0%) 0.338
o 25 Bk H A 30 23 (76. 7%) 5 (16. 7%) 2 (6.7%)
* 13 BEBTEBR TRIESNSBHELR
a4 % T o 1 mHIA o 1 BRI G ] P1E
P4 30 4 (13.3%) 8 (26. 7%) 18 (60. 0%)
R 30 2 (6. 7%) 10 (33.3%) 18 (60. 0%) 0. 261
o 2Bk R A 30 1 (3.3%) 6 (20.0%) 23 (76. 7%)

6.6 EREXRIFFER
CHBTRERERE T ERERN K 14, PHA, WHA,
FHABRAARTEERER TS HRETHEFREM] (P<0.0D) ; &
ThE, P44, PEGRAHAER T2 EZRTELH (P<0.05) , #F
HEEFHAFHAELER T, ZRLHITFENL (P>0.05)
R 14 RBEITEIG SAS RiESHEE (xxs)

a4 EIT BT e P&
2 57.00+14. 32 46.60+14. 23" P<<0. 01
WA 57.90+14. 24 55.53413. 62 P<<0. 01

o 2 Bk R A 57.67+14.61 45.73+12. 02" P<<0. 01

PE 0. 968 0. 009

E: ST EWGEMEL, "V P<0.05
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6.7 THIT A

ZFHE3ANAXN 0 FlREFEHRTHY, HE Gerd Q %, HRNE
15, FHHAFH 3 ANHAEM GerdQ E R AR 56T B ZFERK (P
<0.01) , SBTEMARAE, EZFLHITFEX (P>0.05) ; HA
1225 34 A EHI Gerd Q E & B 45677 AR b F &K (P<<0.0D),
5% EHRREEAE (P<0.01) ; FHAHFFAHEL 3 A BEH Gerd
CEXREMR,EBTHAHLEER®K (P<0.00) , &7 EMHLAR,
EZRAHHTFENL (P>0.05) . #H3INMAKE, FELIKAA Gerd Q
BEREMSQDERTHRAL., WHL (P<0.05, P<0.01) , FZ4Y Gerd
CERRAPRTAAGH, EX£RLAITFEN (P>0.05) .

R 15 ZH3MNAG Gerd Q EREFANLEE (3L s)

il EIT BTG =25 3 A A R

SR 13.40+3. 00 8.20+2. 54 9.23+3.65"

T 2540 13.13+2.79 8.50+2. 40 9.90+3.23"%
o T 2 Bk R 4E 13.37+2.95 6.90+2.51 7.17+2.60"""

E: H5WITHIAEN, U P<0.01; H#ITEAMN, Y P<0.01; A, U p<0.05; 57
A, U P<0.01

6.8 &2 EFMN
SHREREBTHENZAREA. FEAeE. CEBENTHALERT, B

TARBHWRE, BTERE 3 MAHATHET, RFREILERFT.

7 Wi

7.1 BIRER

RIERF R 4 IR BRI AE R RMEREREERANLS A 34H, o

2y, WEH Gerd Q % 1F4

Al 4% a4, FPEERTFS. ERiFL. BEREX
W AT B R GZe, BT RN, AR FE ST EREILL

T4
OFzh, WhE., T HEABRFHNT EERESEHERERSHH
93. 33%. 90. 00%. 96. 67%, E 45 T KIEK EH K E 2 A A 86.67%. 93. 33%.
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96.67%, —HARAAEFTEERZFERAREMER TRERERARES
W, REREZR, EREGerd Q EXRM P EEREMS T E, F
BRI AT R TP HAEEA, MP LA LGET RS LA
=5, WHEA LA REA RIET RE, LR EBEAR BT HR,

QEFEFEXRET®E, THAH., FHGKALSEONITRMLTF
B, ZHMNRBRT Y AR ERERE T, ZHNBE EKE.
BREIIE . IREAK . R IR AR Y F RS AL AT
T HHE. BHE; PHEMFBHAFALASORZE. B FOFE. K
ERERTHRETELAE, RARHFEIEETBRNER R Z K. B
Fo&d, KEMREEFEAHEN.

CrEEERITIMNKESFT, FHAMFEGRALT UM THEGY,
VA T EAMAE B RE B3, FAAE 7 E b A B & M ERER

@DEFH 3ANAEET o, RATZI 24 H 0 b 7 B F A X7 A
HEFNRFEER, MAELLAELIANAANHAT —SEEERWRE,
X R BAVERN AR 5V A R I R BT R

OEIEITHI G B R FE T ry 3 M F et le 2,3 AR FHRHITE KA,
LRE R A e 7 22t B AT,
7.2 I HFRYE

FRMEERTARTHES “Hik” . “E” . “KE” . “H&
BAR” . “BIRT . “BIET . B Eh%. RLEREEE, 5
Fr. MREERE A X, EARNAE RKMfE, R L#, FEA, TR0
M, ELALWRMA, EAHREA, ike 8 NWIER. FAG#EYT A
N ER ZEARNARIRE N A, AHELS. B nRNETH
HEFH. BERBL, TXHER. THAL, BRI HEE, BAUE
K BEWTHRERAERE ZAWNARMEE. FEBE. (F19 %
eV RE) = “LFAR, tHEATR”, FERMHEEE,
BEF SN E RS, TR AFE G ik, & ERNIEE T4,
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IR, AELT, 22T EABRLYE, BALA, BATE, T
SHMEG AN IERALRRAESAREENRT. FARMSGEET,
WA, R, CEE, FEEAER; TRy,
HRRERESNREY, MrF BRI 2w e, 25
FFARMESFA L, “AAmz I, RATNmAT, K#FNmE. FA
pithzh g I, N AT TR, BT AR S, WA B mATES, miz
T, AN FHE AT E, THIAKK. R, 2R, &L, Rt
RO B8 REGER; FFREM, FFAEH AR, TR SR EE,. &
MR, FERM AR REERRLENEE TN (FERZHIERFNX o<
AN - "HBR) H: “BEH, FAZ®, dkEH L, THFA, WA
HES AT, ” (EIEEE - &%) H: “BHEZR, "SL8 R,
ZHTHANLE. ” Rt 2 LEFEAE, MEGF, Thmt, &%
AR A, Ahmfdh, BN E, BhAME, BALY, MANARHE
#o X —E, FWEHRBERUBRTFR. o EEEHKE, EXRH
BiT#. e et THRNEMEERE R 7 “FHAET” , EREK
B F o
HLETHRKA, LAGITE. £ LR TFHRARAEEE XA
ERFHETRE. THEE 4 98 FIAFE ~ AR RE BHKHL L4 2
4, BITHE T UG RO IETT, AT ULE T s 4y 5 IX ik
T, BRIETHATRERARERREE X EZHM T RA, RALAGA
YR IETT REARFNIGERITR, HREHATE L eaomsikE, 4
REFBEAR, ERERIE . FRACI " W2 5 3 B BT #080k 771 B 4 PPI
WEIT 212 BIRF B AR A GERD BEH MG R R, EP AT R
MR FIEIT, TRIT A E A R A i R R AT B, £ R E
TRIETHARRA LA T RA, 7+ HBF2 4 A FET AN RQ T4 2 &K
TR, X&FLARATE I A PP fk B2 & AT B AF$A GERD 9
W, TRALKTEFPPI, BB ENELR, —TETHEHE
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FHRITA2IIBETRAEREREANANARTIEE, 22 L FTERBIT S
54 RE KR R Al T SRR K IEIGT RE R R &
1l ek e FIE T IT B AR AAVAL RE, DUE 3wl Bk 644 M ER 90 A |
H A BRIATH R, WES |k A & WA RERERE T AL T ERA, &
EEEEREZAENS L OFELEBERK. EKTEAF, RenFE
WE, BhEAT. FHEVEET 120 6IRE £F, WA HTA, &
THET Uk aed TR, WRATURZNLMBER+ZE LT, X
PTRETAERARE, REFER B ERE THRELTHEH,
7.3 H I oM

RN ARE 7 A VLSBT R, A& LA a8 T RO A 77 $HAT AR
K, BEH. ARE. BEA. EE REXE. ERT. KR L. BT,
A, Ble. R, NIRRT, Fah. BEHAKR. 52017 F (F
EERRAFELTERXRLEREN) F T EAGEMTE A A, K77
T 2R TH, 2R TRHEE(KFEIER), @I T. EHARARK,
RIRIT AL KRB F B 7, RV IT AR e e £ AL 7 . 7 IR
THREUE, EANNE, BFA, Bk, EHRRFEIME, TREL,
KT, WMk, RTn%, KFEEL. B, mEA. XKRT. #®
CHRETEARNRE, BF. 6 E. BeRTEAEA, &80 R%
W, VERNARIE 7 R TR T R R B S AT K ot X — AL 2 R A

EARFH, URFARTEA, FAFA, HEMEEFNR LT, AUY
By R, BAN, RRTATARFT, SXRHAMER, — A%, mEFE
SHVRE;, #F, RRE—F—R. FAER, EHAFR. TREE.
BAGRME; Al B AR, S5 FA, X @EmiTaibE; U
Pk EANEY; BMREABEfE, DCBEEME, —HeA, R
TN, WEFEANARE; BF. TRARAFE. §Z, SZHAHER,
BT, NIRTFRAA. EFK, BARTAGE MR, HAHER, K
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SR TFHZE, IHEATIY, KREiL; aFRSFHA. mmFAFiLE,
KA EFRE K, i A3 BEMARGUEIEE, HiETERTEL 2
e WEENEY; AR, £5 “BifEHR, RERE” 21,
T AR THYHARBEZHR

AR AEG ARG EZAEL R RALFRIVA. UK,
BHREHEERN, EFMREAZERBRAZT a o d, €17 LLITH|
LPS JE 1, W5 RIEA X H FI MR & E2 (PGE2) Fu NO B 40 ™ . 4 ¥A
TR IR a2 . MH § B R ATH B & el ny i, IR
MM B E . TAFREH, RFFIAE R £ B 1 ¥ R H
W, cETEREWERAREF T LR-EA-B RS, BREAR
BAT, RERE-REKBRIATY. REEAETEHIE. R0
A MENFEARINE FH B AR KFAAT TSR B
BARBRH G A AER, W XA RBOMERENER™ . RE
Al E AR A R N AR A FEL G M ADE R, BE SuAT AR 2 K e 1 A
T FHETARANE —RIBEAKICE AT AR FE L RS E
H—EWMITHEEE, B ERRR R >R, ARAR KA EA R
BAREGTZHER. ik, R, UREMEREERAY ., AHE R
H, EAFHNEELL,FAT A BB MHARERFHE gL
EHBE. ENEABREEEAMEAEANAT, UAREKS-EEK,
— A A AT A0 B VE M I R 9 AT A B kA R T PR E T RE M
AR, BELXENBEANEEEERS N DNER /DNER M H
H-K-ATP B /& 15, 304 B 8. 40k, 1R 37 B £5 5 20 v 38 1 7% SO B F IL-1
B, TNF-a 1 NO B934 /m, #74|E f% TLR4 Fo NF-x B 897& 1, B4 LPS %
SFHATE. NERL AT RBNTE AR, HEZHEME=AREN
& H AR IFIER, sEEFAREEE R E MDY, A H DNA 16 &
o BRI AR BB RE IR A R B TR AL, (R BEE R L, HETR A
A, Bk, R#APNREHSGREE", BT E R ERR
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WHEL MRS E HEENSEEF A, RELmE o EEE
ﬁﬁ ERATEIER™; W, DT AR ETEBRER, EREU
16SrRNA #£ [ # PCR-DGGE (PCR- 14 4% & Bt fx B vk KD , 2 TR A L &
FREERADICHEGEEHF G LRI/ REE RSN L M fA
W, RAZHDCIHFLRANREEENKEER . EHRNHEER
WEER. MEER. . RERZFL N7 E. AHREH, EHAER
W EE A A A d1-THP o] UBRIF M & #8 /N R & Rk, R — A
THERTHENT AL TER T RIELH™, LTI £ B R LF W
HRAELINT EARERZAEARN 10 FH=RREt4, MeETEHRARL
IR 2 BRI IR E EIEE KT, R EHERR EMRARE R
EHBEER.

LR, BAREZH T EAAR RREEEXTR, ELER
g, MEBLHNGN, GRATIEEL, HlaRTREE, KA
— IR EIETHR, ﬁﬁ%%$%fﬁ KEBHREFN, BEERRKES,

WHT AT, ReMRE, EEEERE—FHE
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B=m LR

EENFEAUREMEREFHLRE, EEMREE T AT 6 & A0
BT CANR” AERNEE, NETTLUUE R SR EY R Ry R
KR . BEEHRENZ AN KX R EET £F. 2AERBRF. Bad
NEERFNE AR AT EMN, HHARELEE, RAME LR R
SR, VR LR BRI EFIER . BN E R AENBHD WA &
ERL 10% REH . MBEFLLAREX T ) BAFETNEFILE,
HERFRXMEEXRR, FERRRAGNTE, XAMYPFERZ GHMAED
EIAREAER. BMERE. ZER R RART LR SR, X2 EFHEAE
IR IER B B ek A W Ao g £ R0 RS2 1B B9 AR B R AR
IR R RGP RE RBIER, AR ERF. A2 BHEHINA &
KWW AEYFAE EZ AN HRY &, flinslh. R, e X
AR, ORI A, FOEE T, XATHNTRE, T4 T EES
MR AEAS KR, FERE R FEMIE R RS R A, FHE I RIER K &
FRmHE RN, MAARIEE, WHEEFNFHREREEFE
REZAHREEZ—, REAMREZRCEHERETHR., EHEEhmEy
JRE 4R,

WERAF LR RIELZRERFNETME REF AR, EZRF%
HHEEEREAEFREZMEA" ., EZREBHEERAUEE RFH
488w, W LLEE LPS/TLRA/NF- x B 12 538 B 5 & & o 5 R Rz, *f
EERBERBG. EHRN R ERAHNAR L EMERAR, T
BEWHD I AR s WG R AT R EE S o 25 B 77 vE R A [ 7 Bk
WK E RE G RERF & B R IER 1, M LABERHMEZREE 2B AT &
ERMAKRRERITIER, TFEH—THR, WAZREE T RE ARER,
KA 16S rRNA W F &AM & E WA HATRN, WEEFEEMRE ARE
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EHBARPEEETTNER, #TFHARET RS

T, PR AR A

f 7 2 & W AR R, JEAT = RIAE W AR B9 £ B 44 LPS LUK
RIER BN E Bz 538 5 TLRA. NP-x B R T 0 RIE H T 48 <5t

AT R Ul

B &R ITVE AR A e 7 ¥8 T RE B9 LR AE AL .

SH— EHMEZNRRERERBEDARREAFNDW

1.1 &5

&

%

DNA #2 B & (D5625-01)
Q5® High-Fidelity DNA Polymerase
(M0491L)

Quant—iT PicoGreen dsDNA Assay Kit

Omega Bio—Tek

New England Biolabs

Invitrogen
(P7589)
I fE BB (75510-019) Invitrogen
T RE 48 B B B Uk 2% . (AM98T0) Invitrogen
DL2,000 DNA Marker (3427A) Takara
1.2 D&
e %

PCR ¥ # L (2720)
B AR (FLX800T)
LK L (DYY-6C)
BB 7 Y8 (BG-gdsAUTO(130) )
NanoDrop (NC2000)

MFF& (NovaSeq 6000)

Applied Biosystems
BioTeK

AR — R B R A F

7B AR R F

Thermo Fisher Scientific

I1lumina
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1.3 ¥y

SPF 44 SD AR 60 2, K E (180£20) g, WET#HtE L
AR F L, FAAES: SCXK () 2020-0018., T#AdL+ EZH A
B 8 SPF R LI EHATHE S, mE (22£3) °C, EE (50+5) %,
El#HRRA, ENEERERLBRFEIR, AL ™HiEEI R r
AR R AT RAE
1.4 24l &

TERNFR RGNk SR AR BAN. R T BRE. B,
EE. RERE. BT ARE. e, EHER. KT, A4, 65, &
$E8 (10: 10: 10: 15: 10: 6: 6: 3: 10: 10: 10: 10: 10: 10: 10:
100, LR re#itEd FERIIC YA 5, EHmE7RAEH
HEFNEN2.5g kg, RIE (FAAEFIHHE (250 ) "FA
Soie ek xka R E L, ARWEHAEZNEN 15.8g kg« £1X
HERINE T ERAGAFNE. K%, HE, FEREGELE 2g +ml”
HIE TR, ACIKFR B8 7 % A

T E R ®E (MEE, REEAE KRG ERA T &E>,
20mg/ ¥, #UESF: H20110076) ; MEBRE DA 8 (&9, &
Iy E R R AR 8, bmg/F, #EXF: H20031110) ; %A
o e A RERTHEEITEARA 205 4 F A9 i iE Ik &
2.1mg * kg '\ MBI EDIF| 28 1. 6mg » kg, BRLLRRIE Y H
Fr&m g F A KR aE Wb ey sk & (0. 21mg » ml™) Aot R
EV WA o8 (0.16mg e ml ) HNEEEE A .

2 LBk
2.1 EAH &

60 2 SD KR FREAEE 10 R ABRFAL, F/050 AARKHA “Hr
BB HL LA B REER, ZHERAE “WE L&+t
TEEALR” B “HaFTITA B 1343087 ™ iR E
MUK B, EREESE (WE 1D T ARAW 24h ZEE 1K,
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F 10% 74 A VB B8 B v ST HEAT PR, 7 A3 & 4 0. 3m1/100g. B R J5 & 2,
BARMEMIE ZE TRR L, FAERLHEREEN THTHEE; HEAR
B k. BEFLEEHNEE, RoEBEREREAR, FuEHE,
LL2-0 2 3Lal B . BATW 13243 KER 0.38cm WEFEBEIAT K
BT TR ST —REd, EEBFLE, FHBEHYEXE,
HATHEA, REUBKRN G O#THE, FAZEER. BFAELARKREE
THERE, BEREEERE 1004, REXMER. K5 48h £4£F
2K

- b, E i g *

\,

I1Eﬁ ﬁh%ﬁmn%ﬁ?ﬂmL4km&mﬁﬁgi¢ e
2.2 N K4

KiE# 2 Bl e ki ry 40 R K RIEMA K F R o RAERH . F 24
WA R HABRAL, 410 X (n=10) . TAEH 15 AFdh, F
BT UL EMAES (1.58g-ml') EFH, WHETUSF N4
(0.2Img *ml ™) +EVH A (0.16mg *ml ) WAREE, FHHKAL
FTLEA -l ARERER. BFAARERAATEBAEER.
LLEEE N EH A Inl/100g KR, FH 1K, H#5%EEF 14 K.
2.3 WA

RRERFHAT 2 RBAM, F-REMEARF 14 X, wWUEEZ
TR TRMNEKGAEBEBEEHALTAR, FATHE, BFTTLHE
FEERMEEER, JRITRE, THRAERETMHEIL, FHTA
BT RTFBYE R, 2EARRE—REBERE, £ERTEK
24h, REHATE ZREBAM. TATE, KRBT 10%4K 6 A8 I T 5
(0. 3m1/100g) B, ¥ A RATENE =, Q8K &k & KKK 5ml,
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T # E 2h, 3000rpm &0 16min 4% g, WM EE®R, B FEP &+,
20CHRERARN,. ABEATE, AREETHR, EHhIATLE, W
RAEZRERGEL. AR ALS A3 Mo, |RBET AL RFEFR
T 1AL HEARE, ET-80°Ck#ReE, ATEBERN; 1 7K
THAEGTE, ET-80Ck4fkfF, F T Western blot &l F2 qRT-PCR
. BATIEAR FHAT LW AR, B AT ATE,
2.4 HAFREFWE

KET L RFETRENEEHAHXTEALECE, Fl&HFE
Mk, EF6E, EAFEHETHUEARCEHBERERSFE R,
2.5 16S rRNA 3 38 F il 7 46 |

H Su % B DNA 48 BUA N & Ut B #E AT & 40 & & #F K DNA WY 4R B, A B F
RAE #F & DNA #HAT 2 T ANAMT e 2 &, A4 H 16S rRNA EFH &
E oA & om V3-v4 X ok # 4T WM K . & A L W 3 W
338F (5" -barcode+ACTCCTACGGGAGGCAGCA-3" ) , T W 5l #
806R (5" ~GGACTACHVGGGTWTCTAAT-3" ), #4T PCR 4 38, ¥4 4 R
ITERERC Lk, TIEE B9 R BB AT B, A BEAR U PCR =4 #1T &,
AN ZBBEARTFNEE EHATIRA . Ba AT T R &, XUER
I 445 J5, 7 I1lumina NovaSeq #l & F % B8 ¥ B 1t BH #E AT )7 .
2.6 HEAE R EWERFLHm (H2)
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it
. RIS FRETE - SEEs
(llumina Novaseq, Miseq)
|
Y Y
DADAZEIEFEASVs VsearchE=555%50TU
ErEE. £2 = E=heoE FiEE, s Eamals, F
3 L
YRS SRR EF A SR
HEEF3 58 =EFIET I35, mask, E®E
+ + Y
-
Y Y
=Moot [SEdatin
Bry s e i AlphasSHiEain FEE BT
® GEEETTELELT ® AlphaZ=HFEiEsr ® CEcisEagiaiE
® SRR ® TR ® ExisEnueE
® SEZSEHE ® YRR ® {nFhiEEE
& H{E o =ESEE ® Eo5in
® Kronatn#iEaE ® JIPIE
YRPES ST SRR BetaZzFEME 55T HBEEBET
® ASV/OTUSEE ® FEEEESPCOASTR ® PICRUSt2534T
® ki REERE ® NMDSHHT ® ThEEea TPCoATHT
® PCATHT ® UPGMAZEETT o ((ETEREST
® [VletagenomeSeqif ® EEESTEM G ® ((HERESI1T
® | EfSeqy#T ® Adonis==EaiT ® i ERETREA ST
® OPLS-DAZtF
® [EHlFEMTIT

2 KEEEEEE 165 rRNANFEE ESTRIZE

2.6.1 M FrE 48 A2

# R QIIME2 DADA2 o #rim B #t1T FFIAL R, & &I FIINT|I A
B, ARG METFS]; ABRA DADA2 #HATFE. =%, #i#&. =
8 & K. (£ f DADA2 45 J& 7= £ 89 & A~ £ E 89 7 7| A A ASVs (amplicon

sequence variants), BN AFAEF A,

2. 6.2 454 B AT

30T R ASY XA HATHAT, I UK GFEE MR T WM AR R A
3, (domain) . [] (phylum) . 4 (class) . H (order) . & (family).
J& (genus) |  (species) A~ B 4~ K A0y B AR A i 5k . % %) singleton
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(ERERERF, FHREA Y 1 8 ASY) a7 IR R AT 411, 7 QLIME2
HHFe LEAMEXSAHTERE, | UAERENY X EZRE N EREY
i, K. B, &, B, AT LA RS A A
2.6.3 Alpha (a) Z AT

alpha S HUERETENFEARENZRAWIMN ZFEEINT, &
AT FEE. 28, AHEMEZES. alpha £ FEREK
', Chaol #84U4" Observed species I8 EE T £ 8 E, Wik
B9 7o, Shannon #540F7 Simpson 45 #E SN £ FlE, B B R4
MR LA A R E . X 4 MESE MR, BTN R BUAE Y £
HHSE., HRd & UE AR alpha £ M TEEZNT AR,
W AT &, WA AR alpha £ B0 2 EA, 7R E R, S5
R AT EA D B FT Ry g At BB, R CRAFE ARV alpha
LR UL RER A, TF AR %R
2.6.4 Beta (B) ZFEEALAT

Beta Z MR ET T EHFAZE S #F T EAAZ B Wie & £
F. HE W beta £ BEMIEEH Jaccard ¥ &, Bray—Curtis ¥ &,
unweighted UniFrac £ % #7 weighted UniFrac %, £ T FHEHHEE
Bk, Wi F LA (Principal coordinate analysis, PCoA) *f
LM AENBAERATIESE, BTN FEREESHTFHALH, BT
ER M EESS, ZIKET AN

B BF, & A Anosim 247 % A~ El 4L [E] B AR B9 beta 2 M E G AR L F
EZFRHTRITFRLR. AnosimnZFERZHE T REXRMELANEZRN, 4R
BENTORRTEAANERATHBMER, AT 0 HERTEBWZERA
THAMZESR, P<0.05 FikAHHEITFEXL,
2.6.5 Yt =7 BAR KW 247

4 |8 Wy At = R AT £ E X F LEfSe (LDA Effect Size) 441, %4
& ¥ 4 B 808 Kruskal -Wallis DLR Wilcoxon # Fuie B, & &t #1 7l 4
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#r (Linear discriminant analysis, LDA) & (Effect size) #H%
BT, T ULEBEN A 2 KK #TERST, BEFRS
Hz e ikEeyZ R, BIARS WA (biomarker)
2.7 JUTHF 7%

BB HANONBEME RN F N =FE (www. genescloud. cn)
HAT M7
3. LBWAR
3.1 —HEX

T NEEFTIEENERET EFEZ 28 KRBT AL 10 A ARESHF
B, BEHAERES 14 REM 2 RRIEEHES R, & THE 40 2,
ABRATEETe Gl TREE., EE. BERERELER X, BFAR
AARTBREENE, ROBPE, HHGE, RERS, AMERFY, KE
B wEHE, REFAHININEARRHAEIEARENEREF
T R, wEE sy, B8, #ERAKERD, BB, RERESX
AW, Mo ARLHIAIT®. FLTLRRDREFRI,; ETHE, 4
HOHAHHARFTEARAE LA ERZHKE, EF P EARAHEKE &
B, MERAEKE %IE.,
3.2 AT

EAEE 14K, BNEF2 RREHEEAR#ATEETAM, HE L
ERNERERERE, UAREREE K. ERIET: RESR EEE
FHHRERAME £, W07 L8R E Rk, FEREREILLEMH,
WAERMEDEZE, WEH3. RECERELER T, LEERY,

£\
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3 AR RERERM (HE, X100)
3.3 16S rRNA M 74 &
3.3.1 FA|a%

AR 41 MEARA (BFARLIA. BERYL 64, FLHLH 8 A,
WEHH 9 A, HHEAFFLE 9A, Zk% T BT A2 7 B4 75 L 200 & AF
SRR, B, £ EMEREAGERER LT AT 2735928
NEF, FHEAMEF ALK 65255 NFF|, AR H K 74749
MNFF, BT HERAR 74599 N FH, BT HEFAR 61713 NFF,
BT E B AAE AR 60881 NF A BTA AT F K E A 400bp,
TLH 4,

Length Distribution
300000

250000 —
200000 —
150000 —

100000 —

Number of Sequences

50000 —
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3.3.2 &4 ASV F B E 44T

X F B E AT i &R 2 8 B R A A B AR UM B R .
A 5.

EBFAL, #RHE, BHHHA, FHHE. THAHEAASANEEH
ASV 3042 A, 3630 /. 3175 4. 2930 4. 3808 4, HFHFAL &
AU SR ASV F 7] 909 A, BFALAEGTELGL, whdl, #HGKRALZ
8] £ B F 7 2 B 87T AL 995 A, 1193 A, T4, 4. FHH
Bk 2B AR AP ALAE B9 e 7 ASV 5 7 - Al A 2457 AL 2059 /. 2806 4~, &
AL B R SEA B ASY F P 4 A A 233 AN, 281 AN, 3514, HSBFAL
K 3L B ASV F ) 392 AN, 405 AN, 542 A, RRIEIT A K B
BEERBEMRAAERT, M =ABTHERFRAASEFEFHASY M £
THEAH, A=A ETHREFEWESME TRFAL, PPk
FASBFARAAESNASY Him %, ZUHEHETHRFT AL,

Er LBFAL; M AERA, 72 FHE; X BHH; X FEARALE (TRD
E 5 RERRRBERER ASV FEE S
3.3.3 REWH o LKL
3.3.3.1 a Z b & AT
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DUfaii s, i B R RN FRE. E 6 ¥ 41, MAdh&a

T E, i AR &, AR T IR, RALFEANNFTREDLR
W%, ZEFEARWETE WA EALNET

(a)

Rarefaction measure: shannon
w
|

T T T
0 10,000 20,000 30,000
The Number of Seqs

(b)

12500

10000 —

7500 —

5000 —

number of species

2500 —

0 T T T T T T T T
5 10 15 20 25 30 35 40

number of samples

E: () BB &; (b)) WA ER L
6 AR EBERHERMLZL. T REFRthsk
3.3.3.2 a Z I AT

47



WA E K 2022 B Aaib

Chaol #5 %% f7 Observed species F8# B R~ f #9 £ E &, Shannon
5 #0M Simpson 38 BB WA 89 S B B 7 ¥ 4, & 227 Chaol 54K,
Observed species #§%%. Shannon #5#f7 Simpson %% F Z R L%t ¥ &
X (P>0.05) , RAEBAHEANYMNFEEMZHERALEZR

Chaol Obhserved_species
p=0.25 % p=0.249
g i L ) o . -
= .

1200

1

.
G = ™ ] o] o = ™ w % ‘M
_ B -
Simpson
e — “p=036 | -x
~ L | ® C *Z‘.(
e
.
P | L]
s . .
_ f 1
21 |
| el
- = ™ - 7 - = A b ﬁ

B 7 BRERXRRBERRH o ZHEREHELR
3.3.4 REWH B ZHELAT
AHF AR PCOA T B AARREWANARZERE, FXA
Anosim A E ZRWEFH, BT R REER, BENRKMEL
o4 o P RAE A AT Sl b AR B R AT, U4 B X P A AR TR A R A
e T B AL AR WL
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Wl 8 BT, PCoA £ R TR, % —F k4 PCoAl ¥ DLAR B4 8] 28. 4%
WZER, % FE K4 PCoA2 ¥ LLAR B4 B 13. 9%mY = 7. BT AREAER
AHEBENAEAERXSE, BELHIT; WHE, FHHE, +EHAHALLE
WHEIAESBFALMEAANFTES, EX=ANHAEBRFAELNES
HEEA, EBESHMBFAL, HATHE, FHE, FHAEHALN
EERHI T ESBRTFALAE yELR., LES,

0.6- : JM
0.4 : z
X
0.2 ® X
£ 004
o
o 02
o
g
-0.4
-0.6
-0.8
-1.0

10 -08 -06 -04 02 00 02 04 06 08 10

PCo1 [28.4%]

8 AKX BEREFAY PCoA S

B B AT 8] = 7 247, KA Anosim FiE, &R B, 5 4H &K
B RE N 0.23, P<0.05, WAL B HEAH KT EZRN. L+, BF
AREGHEAHALE, REH0.79, KIEF P<0.01, AAREHHARER
DEATHN; BFALAERAHLK, REN0.22, KIEFE P<0.05,
HAEPHFERZERDEATHN; BFALEFHHE, FHAEHALAL
B, RELH40.17, 0.08, RIEF P>0.05, ZRLATFEN; H5#
AU, F2h4, 24 . FHRAEBRALAR Ea A4 0.60. 0.41. 0. 64,
B IEJE P<0.05 3 P<0.01, BB =AM T HE A i S A H = 7 3
BEATHN; PHHE. WHHE, PEAHFAHNFAALRERLLITF
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BX (P>0.05) , RAX-dAEEH#AR=zr 54 A= HE, LHE
9. %k L.

Distances to J

1.0 A

m Emy

0.2

Distance

0.0 T T T T T
J M V4 X ZX
(n=36) (n=54) (n=72) (n=81) (n=81)

H: ZEETRTBRFAELAERBETN > FRALEURBRFAESEAL L AL A HF AR
BEEWAaE., DLRRTER, HARFA n RN BRKE.
B9 SEXREEEHNARERTH
&1 Anosim RN H

Groupl Group2 Samplesize Permutations R P value Q value

all - 41 999 0.231709 0. 001 -
J M 15 999 0. 793028 0. 001 0. 005
J Z 17 999 0. 171875 0.034 0. 056666667
J X 18 999 0.219136 0.016 0. 032
J ZX 18 999 0. 078875 0. 105 0.15
M Z 14 999 0. 406008 0. 004 0.01
M X 15 999 0. 599855 0. 001 0. 005
M ZX 15 999 0. 63907 0. 002 0. 006666667
Z X 17 999 0. 000868 0. 406 0.451111111
Z ZX 17 999 -0. 003472 0.378 0.451111111
X ZX 18 999 -0. 054184 0.771 0.771
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3.3.5 W KFLAN

WAE ASV EFRE A KFAT EWERER, UERBEHRE R EFR
SHE AR FEREZNENL. HF AR ERT AR, €
WK RN Z A AR BT o AR Y B
3.3.5.1 |7 (Phylum) AK-F&HK R BT HBHDMNE KA

PIAE K B WY R ER F KPR T e, et & 98 4 others,
Bl 10 FToR A TTAKF TR2E A FRE WA A BAER E

ZRIT: BEWHIESANMITERSTEH, BEEF I ESATHHE

NEEHIRRATEEHE, FEGFHRAL. FHE, BFAL. ERAA
(90. 05%. 83.14%. 82.50%. 74.60%. 53.35%) ; E W |11 & H + &y HH
NEEHIRAAERA, BFARLE, AL, PELAHKAL. AL
(19.51%. 10.99%. 5.16%. 3.55%. 1.00%) ; BKZ& B |14 &4 + 0y 4E 2t
FEHIIRAR AEAE FIE  F A P2 E A RT AL, 70%.
4.55%. 2.95%. 2.01%. 1.24%) o BUFF& 1A H A F EH 7R A
AR WHA, FEGHFAA. BRTFAL. FHH (3.00%. 1.54%,
1.26%. 0.43%. 0.31%) . EEFALAY, FEW/ IENFExE, MHE
MARERE|THEMN FERBFALAALER, 249 THE, =MET4H
BRI EERERNAHDEm, AP EHET. KE&HE 1
FERBFALAALE v, 24y THE, =AETERVEIT. HAH
| AR AT R A A FE R
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100+
90 -
80 -
70+
60 -
50 -
40+
30+
20~
10+

W Firmicutes

B Proteobacteria
B Actinobacteria
M Bacteroidetes
B oD1

W ™7

M Chioroflexi

W ws6

B Verrucomicrobia
B Chlamydiae
M Others

Relative Abundance (%)

J M z X ZX

Sample
10 [TKEREARBEHEN BXNEE

3.3.5.2 A (Family) K-TFAHKREEEHENMHERS A

B 11 From AR AKF T2 A A RRE WA A A R AR B

ZRIT: AIMEMELATERDHH. SUTREAELH T
FEHVNKA N THA, TEAKRAL. WHHEH, BRFALE, H24
(70.24%. 63.51%. 63.41%. 49.83%. 18.85%) ; &Ik A} & 4 F #48 %f
FEHVNRAIBFAL. AHH., FPERAHRAL. ERH, $554
(21.56%. 15.59%. 13.89%. 6.89%. 4.80%) . ¥ M., 7Ef&F AL+ IA
WAES FEmm, MERHAIAATERES FEREGAARER, 22
T e, Z AN ASTE AN F ERAE A L T A K E A
EBRFALE TGRS, TEAHERE A FERE gAH T FRK,
GHMT G, W24, 2557 4R 5k B R AR = S AL A B I 3
i
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100+
B Lactobacillaceae

B Streptococcaceae

M Pasteurellaceae

B Peptostreptococcaceae
M Bifidobacteriaceae

B Erysipelotrichaceae

M Cilostridiaceae

B Turicibacteraceae

M Lachnospiraceae

B Pseudomonadaceae

M Others

90-
80 -
70-
60-
50
40-
30-

Relative Abundance (%)

20+
10~

J M z X zZX

Sample

B 1 MKERAARREEEN BXEE

3.3.5.3 JB (Genus) KT E&AAREEHEYFELL A

B 12 From A B AKF T2 A A RRE WA A RAER E .

ZRIT: IMEERSATERDEE. SLTHE B ELH T HAE
FEHVNKA N THA, TEAKRAL. WHHEH, BRFALE, H24
(70.20%. 63.43%. 63.33%. 49.80%. 18.34%) ; #EERK B 7E &4 F #y4H
HEEHIRANBTFAL, OHE, #HRGHFAHA. EE2HA, 44
(21.08%. 15.11%. 13.25%. 6.86%. 4.58%) . ¥ I, %Eﬁxﬁiﬂiﬁi#j%t*?
WEAN F e, A AL FUAT BB AR A F EBUR T A B IE(R,
T e, = AT A IAT E B AR X F B RAE A A 2 B T %ﬁ%
BEBFALA TGS, MERNHASRFREESFERBRFALHALRE
K, 2%y THE, WHHE, & 76248 HEE KW B AR F & 8 Al 4 B
B,
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100+
90 -
80 -

Relative Abundance (%)

20 -
10

WAFH & (Bacteroides) .

70-
60 -
50 -
40-
30-

J M z X ZX

Sample

M Lactobacillus

W Streptococcus

W Aggregatibacter

M Bifidobacterium

W Allobaculum

W Ciostridiaceae_Clostridium
W Turicibacter

B Pseudomonadaceae_Pseudomonas
M Rothia

M Ochrobactrum

M Others

12 B FPREAREEEHENEE
3.3.6 ARBREHALERZRMLN

3.3.6. 1 BACE T 4tk Bl oA
WA HRREGRE, BREENEIEZRYHELS AT HIE
W, EWERFHFE 20 LW EWFEHELFAE, £F 13+, &
GeRxEATFERENE, FEREKFERRWE. X THEAULH, B
KEFFERGHOYMHABHRINEE (Desulfovibrio) . R HE
(Clostridium). F~zh#F & B (Acinetobacter). & K # /& (Prauserella).

ZHKEE (Rothia) . MEE KHE B

(Allobaculum) . E#H# % F KHE (Nesterenkonia) . & B H E
(Ochrobactrum) % . BEYKN, BF AL P 244 | 254 fo o 7 245 Bk
FAFAHREANR, ERANEHARSEMIHAFHINER,
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. . . Lactobacillus 621
B Aggregatibacter I | J
| W | Rothia M
. Facklamia 0.00 7

_|: Streptococcus
. X

. Actinomyces
[ | Turicibacter I 175 XX

'E . Bifidobacterium

. . Clostridium

| . Desulfovibrio

E | . Acinetobacter

. Prauserella
Nesterenkonia

l

18] . Allohaculum
[
|

[I] Ochrobactrum
Agrobacterium
Bacteroides
Corynebacterium

|
|
. Blautia
|
©
X

Oscillospira

13 BT TEEEM T R E

3.3.6.2 AR & E WA LEfSe 447

AH I K LEfSe 447 &40 K B £ B AR R AR LY, AT &
LLULDA AR B fu i K X o o AWK B o AT AR B9 K E R 5 LDA
B, Rzt a8 £ 72 m A AN 2 RF o KEAN B2 E &
TTHAHEFTNIEBETES RE TS RFR KA WA AN
MFEFEEEW; SNTRERTEARNLEEZRN D RET, MAETEE
TRRTHAALEZRN O RET, FHLMETHAFELEZRH 2
KRBT A

OB F AL 5 15 8L 4 [8] 2 7 41 FF A

K14 ABEFAAGEAARZRMMA S TER. ERET: EIIAK
FT, #&HE T (Actinobacteria) . MATH |1 (Bacteroidetes) 4%
NEFERE, SERFAAMELFTEEER (P<0.05) . EEKFT,
R AT H B (Corynebacterium) . W AT H E (Bifidobacterium) . #
® B (Clostridium) . [M#% B K# B (Allobaculum) . BEEEE
( Pseudomonas ) . & B #F B )& (Ochrobactrum) . ft &t Il ¥ /&
(Desulfovibrio) AMAMAF FERE, GHRFALAMLATEEZR (P
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<0.05) ; LA EE (Lactobacillus) EEFAFTEFERET, SHEAH
HEAFEREZR (P<0.05) .

(a) The current LDA threshold is 3.5

o _Lactobacillales

¢ Bacilli4

f lLactobacillaceae

g Laclobacillus <

@ Clostridiales -

¢ Clostridia -

P Acfinobacteria 5

¢ Aclinebacieria 5

f Peptostreptococcaceae -
¢ Erysipelotrichi -

f Erysipelotrichaceae 5
o Erysipeloirichales -
g __Allobaculum

g Bifidebacterium -

o Bifidobacteriales

f Bifidobacteriaceae -

f Clostridiaceae -

f Clostridiaceae g Closiridium 4
¢ _Alphaproteobacteria -
o Actinomycetales 4

o Rhizohiales <

P Bacteroidetes <

f Micrococcaceas -

¢ Bacteroidia 4

o Bacteroidales

f Lachnospiraceae =

f 524 7+

f Brucellaceae -

f Ruminccoccaceas =
g Ochrobactrim -

¢ Deltaproteobacteria -
f Desulfovibrionaceae -
o Desulfovibrionales -
¢ Belaproteobacteria 4
f Entercbacteriaceae g Pseudomonas -
f Phyllobacteriaceae
g Ceorynebaclerium 4

f Corynebacteriaceae -
o Burkholderiales 4

g Desulfovibrio 4
f_Aerococcaceae

l

[=]
(%)
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(b) The current LDA threshold is 3.5
LB R

a: p_ Actinobacteria . z: f Lactobacillaceae
b: p_Bacteroidetes . al: f Clostridiaceae
c: ¢_Actinobacteria . bl: f Lachnospiraceae
d: ¢ _Bacteroidia . cl: f Peptostreptococcaceae

: ¢ Bacilli . di: f Ruminococcaceae

- ¢_Clostridia . el: f Erysipelotrichaceae

il

: ¢ Erysipelotrichi . fl: f Brucellaceae
> Alphaproteobacteria . gl: f Desulfovibrionaceae
i: ¢ _Betaproteobacteria . hi: g Corynebacterium
j: ¢ _Deltaproteobacteria . il: g Bifidobacterium
) _Actinomycetales . Jj1: g Lactobacillus
: o Bifidobacteriales . ki: f Clostridiaceae g Clostridium
: o Bacteroidales . 11: g Allobaculum
n: o Lactobacillales . ml: g Ochrobactrum
. 0: 0 Clostridiales . nl: g Desulfovibrio
. p: o Erysipelotrichales . ol: f Enterobacteriaceae g Pseudomonas
q: o Rhizobiales
B r o Burkholderiales
B s: o_Desulfovibrionales
Bt s2a7
B u: £_Aerococcaceae
. v: f Phyllobacteriaceae
w: £ _Corynebacteriaceae
B x £ Micrococcaceae
. y: £ Bifidobacteriaceae

SIS

=}

EEEEEEEEEEEEEE
mET R EQ MmO
o

E: (a) LDAESAERE; (b) 2X¥45XE (TRED
14 BFEAESHERAARRERET LEFSe 4
@7 24 4 5 A R 4 [|) £ R4k AT
B 15 AWGEGHAARZr M2 MER. EIIKFT, HEAH
Il (Actinobacteria) . L HH |1 (Proteobacteria) HEHEMAE F E i,
S5WBHAREREEZR (P<0.05) ; FEHEI] (Firmicutes) # W%y
HEERE, SEREELFERFZR (P<0.05) . EREACFT, FHf
[K# B (Rothia) . M#& E K®E (Allobaculum) . & G4 & &
(Ochrobactrum) . i ILH B (Desulfovibrio) A E + F Fix g,
SHGHMNE BEER (P<0.05) ; FLATHEE (Lactobacillus) EH
HHFFERR, SHEAARALAFEZEER (P<0.05) .
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(a)

The current LDA threshold is 3.5

p_ Proteabacteria -

¢ Gammaprofeobacteria 4
¢ Erysipelotrichi -

f _Erysipelotrichaceae
o Erysipelotrichales 4
g Allohaculum

f Peptostreplococcaceae 4
¢ Alphaprotecbacteria -
p_Actinobacteria -

o Rhizobiales 4
o__Actinomycetales

¢ Actinobacteria -

f Micrococcaceae -

f Lachnospiraceae

g Rothia -

f Brucellaceae 4

g _COchrobactrum -

¢ Delfaproteabacteria 4
¢ Betaprotechacteria 4
f Fhyllobacieriaceae
o Burkholderiales -

f Desulfovibrionaceae -
0 _Desulfovibrionales +
f Synirophobacteraceae
g Desulfovibrio

o Lactobacillales 4

¢ _Bacilli 4

f Lactobacillaceae 4

g Lactobacillus -

p  Firmicutes 4

f  Ruminococcaceae =

fa=]
(3]

i

(b) The current LDA threshold is 3.5
WX

. a: p_Actinobacteria . z: f Desulfovibrionaceae
. b: p_ Firmicutes . al: g Rothia
. c: p_ Proteobacteria . bl: g Lactobacillus
. d: ¢ _Actinobacteria . cl: g Allobaculum
. e: ¢ Bacilli . dl: g Ochrobactrum
. f: ¢ Erysipelotrichi . el: g Desulfovibrio
. g: ¢_Alphaproteobacteria
. h: ¢ Betaproteobacteria
. : ¢ Deltaproteobacteria
. > Gammaproteobacteria

. k: o _Actinomycetales
B ! o lLactobacillales
. m: o_ Erysipelotrichales
B n: o Rhizobiales
B o: o Burkholderiales
. p: o Desulfovibrionales
. q: £ _Phyllobacteriaceae

r: f Syntrophobacteraceae
B s: £_Micrococcaceae
B t: £ Lactobacillaceae
B u: f_Lachnospiraceae
. v: f Peptostreptococcaceae
. w: f_Ruminecoccaceae
. x: f Erysipelotrichaceae
M y: £_Brucellaceae

15 FABESIREVBARRERR LEFSe 7747
@ 24 5 A 4 5] £ F WA AT
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16 AFhE SGHAARZr M2 MER. ERET: EITKF
T, #4® T (Actinobacteria) . #AFH I (Bacteroides) fEHEAIH
FER®, SPHHEMERKAEEER (P<0.05) . EEAFT, &84T
B B (Chryseobacterium) . #® ® & (Clostridium) . [ E K& E
(Allobaculum) . # & #F W B (Ochrobactrum) . & & &+ & &
(Pseudochrobactrum) . fiZ L H B (Desulfovibrio) A H & F &
KeE, SFHHAMALAFREZR (P<0.05) ; JLIFH E (Lactobacillus)
EFHEFFEERE, SERAAMELAEEZEZR (P<0.05) .

(a)

The current LDA threshold is 3.5

¢ _Clostridia -

o Clostridiales -

D Actinobacteria -

¢ Erysipeloirichi 5

f _Erysipelotrichaceae
o Erysipelofrichales 4
g _Allobaculum

¢ _Actinobacteria <

o Aclinomycefales

¢ Alphaprotecbacteria 4
f Clostridiaceae g Clostridium -
f Clastridiaceae =

f _Syntrophobacteraceae
o Rhizobiales <

p _Bacteroidetes A

¢ _Bacteroidia

o Bacteroidales -

f Micrococcaceae =

o Syntrophobacterales o
f Lachnospiraceae -|

¢ [Fimbriimonadia]+
o [Fimbriimonadales]+
f [Fimbriimonadaceae]+
f 534 74

f Brucellaceae

f Ruminococcaceae =
g Ochrobactrim 5

g Erythrobacter-

¢ Deltaproteobacteria 4
g Petrimonas -

¢ Belaproteobacteria -
o Flavobacieriales -

¢ Flavebacteriia <
o__Burkholderiales -

g Chryseobacterium -
c_Gemm_I+

f Desulfovibrionaceae 4
o Desulfovibrionales 4
f Aerococcaceae

f _Phyllobacteriaceae -

g Desulfovibrio <

g Pseudochrobactrum
f Lactobacillaceae -

g Lactobacillus

¢ Bacilli+

o Lactobacillales 4

0 2 4

59



AP E K 2022 B b

(b) The current LDA threshold is 3.5
Hvlz
a: p_ Actinobacteria . z: f Syntrophobacteraceae
b: p_ Bacteroidetes . al: f Micrococcaceae
c:¢c_Gemm I . b1:f Lactobacillaceae
d: ¢_Actinobacteria . cl: f Clostridiaceae
e: ¢ Bacteroidia . d1: f Lachnospiraceae
f: ¢ Flavobacteriia . el: f Ruminococcaceae
: ¢ Bacilli . f1: f Erysipelotrichaceae
: ¢ Clostridia . gl: f Brucellaceae
i: ¢ Erysipelotrichi . h1: f Desulfovibrionaceae

j: ¢ _Alphaproteobacteria . il: g Petrimonas
Betaproteobacteria . Jj1: g Chryseobacterium

: ¢ Deltaproteobacteria . kl: g Lactobacillus

: 0 _Actinomycetales . 11: f Clostridiaceae g Clostridium

=
1

: 0 Bacteroidales . mi: g Allebaculum
: 0 Flavobacteriales . nl: g Ochrobactrum
: 0 Lactobacillales . ol: g Pseudochrobactrum
: o Clostridiales . pl: g Erythrobacter
: 0 Erysipelotrichales . ql: g Desulfovibrio
s: 0_ Rhizobiales
B t: o Burkholderiales
B u: o Desulfovibrionales
. v: 0_ Syntrophobacterales

[T e R

o]

ENEEEEEEEEEE NN
S i )
o

16 HEESRBE KRR R EERE LEfSe 704

(@ T 24 B | 4L b A AL 4H 8] = 3 o A - A

W17 AT WA SEAAZRMoNER. ERER: £
TAFT, #HA&HEI] (Actinobacteria) EHER A £ F &g, 5+ HHGE
RERLEDZEZR (P<0.05) . EEAFT, FHKEE (Rothia) .
WEATH B (Bifidobacterium) . R & B (Clostridium) . [F[#& B K&
/& (Allobaculum) . % g #F ® & (Ochrobactrum) . Kt %t il & &
(Desulfovibrio) E#HALF FEKE, GHHAKAHLMELELEFE
5 (P<0.05) ; LT H B (Lactobacillus) £+ EHHKAAF FE KA,
ERAMAMLA EFER (P<0.05) ,
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(a)

The current LDA threshold is 3.5

o Clostridiales 4

¢ Closiridia 4

p Actinobacteria 4

¢ Actinobacieria -

¢ Erysipelotrichi 4

f _Erysipelofrichaceae A
o Erysipelofrichales 4
g Allobaculum A

f Peplostreptococcaceae -
¢ Alphaprotecbacteria -
o _Actinomycetales

g Bifidobacterinm -

o Bifidobacteriales

f Bifidobacteriaceae -

o Rhizobiales

f Clostridiaceae 4

f Clostridiaceae g Clostridinm -
f Micrococcaceae

g Rothia

f Lachnospiraceae

f Brucellaceae

f Ruminococcaceae -
g Ochrobactrum 4

¢ Deltaproteobacteria <
¢ Betaproteobacteria -
f Desulfovibrionaceae -
o Desulfovibrionales -
f _Aerococcaceae

o __Burkholderiales -

f _Phyllobacteriaceae
g Desulfovibrio

o Coriobacteriales

f Coricbacteriaceae =
¢ Coriohacteriia -

o Pseudomonadales 4

o Lactobacillales -

¢ Bacilli-

f Lactobacillaceae

g Lactobacillus

Iy

=]
ra
'

(b) The current LDA threshold is 3.5

By Hzx

a: p__ Actinobacteria B z: £_cClostridiaceae
b: ¢ _Actinobacteria . al: f Lachnospiraceae
c: ¢__Coriobacteriia B b1: f_Peptostreptococcaceae
c_ Bacilli . cl: f Ruminococcaceae
e: ¢_Clostridia B di: f_Erysipelotrichaceae
f: ¢ Erysipelotrichi . el: f Brucellaceae
g: ¢_Alphaproteobacteria il f1: f_Desulfovibrionaceae
c_Betaproteobacteria . gl: g Rothia
c_ Deltaproteobacteria || hi: g_Bifidobacterium
: 0 Actinomycetales . il: g Lactobacillus
: o__Bifidobacteriales B ji: f_Clostridiaceae_g_ Clostridium
: o Coriobacteriales . k1: g Allobaculum
: o__Lactobacillales B 11: g_ Ochrobactrum
. ml: g Desulfovibrio

n: o Clostridiales

0: 0__Erysipelotrichales
p: o Rhizobiales

q: o__Burkholderiales
o_ Desulfovibrionales
s: o__Pseudomonadales
t: f Coriobacteriaceae
u: f_Phyllobacteriaceae
f _Micrococcaceae

w: f_Bifidobacteriaceae
x: f Aerococcaceae

y: f_Lactobacillaceae

17 PALKAESERARRREER LEfSe 047
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4 3tk

B EFNFREHAE T AMIAEERFN IR ETEFH -+
£, 16S rRNA EEMFH A TRAEFA L BREENKERERFELN
BERH, XLRFEEERERNAF. RERE. ERERE AT
HAEEE Y, AMEEFEREBAMRAEHZ ANEAKRER, A
BT —F T ME T RIAEAE X KIEN LRI

HF#HMIE® &R GERD & FWAHATRN, KIARLMNTEHNEE
MENBH A TR I ARAR BEANCERENAILTNET 1
A, TAMAWEUBRESE=REEEHE; T 59. 1% GERD &#
MEEHRAENFHEBET IIA, MIAMEMHAETAENEZRAEREA
RMEEAE. EANTRMAEE R T RBEMAT VDR, BEEE.
MR R RENEERK, MUTE ZHVERAENEER £,
HARIEY, EEFREFRLIARE, (£ RE f1 BE W[ TAF 4 A X
AT 10%. NHRE ™. AHAREL, EEFREFRLIARLE, E£E
RE 1 BE 8 1A F 2B R I T 10%, %R E™ . 2HLE"H R RE ™
ERELSREHERABENTMNAR, ERITREEEFTLEREN 4 FF
FTETRERFERI] (37.0%) , #&® [T (37.8%) , MAFEIT (13.3%)
AELEIT (11.1%) , & LA E L 99%L b, 7 BRI, K& REEZE
mE, v-ENERGEALS®, EXREATTHEEREA, X5v-
TRENFTNELIFRCER L FERELA LR X EAFRT, HAT
AAEITKT, EHERFMEETRARERE]. RIWEIT. HAHE ],
WAFE T, OD1 A TM7 %%, ®T 4 M TEEL S & 85%LL Eivthfl. 5B
WITERAAMBRFARAAFHZREET, A FEELSNU L, EEHE
AAFREEFTHNAESEERBTFAARK, BRAFERE]. HE&HT
TN EFERBTFALAR IS EBAT, SHLENEERFHER
JATHE. #BRE B . Aggregatibacter. NE A HE. MEAELKEE.
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RERBS. ERTFALET, AIMHEFEREREANE N E, EERNA S
IMEEMHERFTEES FERALRK. BEERI T2 - ARAH, ZHHN
EXREMEE, IFERFERERLMETEZXMARE; THEITL
HETmAN—I], BERLZFEE, AHAE=ZKHALE. ELAHXT,
BAHGFAEEZRKHERRERD . EZRKHARAH L X —HE, X—4 K
S AR B — sk, I B % Anosim 447, 1B F AL 54 A 44 |4
WHEBEAKRZREAZITFEN (P<0.01) , X T RAKREE RNE
ERHEEFREMLALRET &M EWRE,

ZRAHYTHE, eERHNARSERAMHLBFREIAT T, &£
TAF, BhE P HA P AABRAA T ERET IS FERLHE (A
HASFHAERAASFHESBRFAASHEAUE), THHITRERA
RERMK (AHHA<FEARALA<FTHEA<BIFAA<HERLA) ; £F
K, BEHH, PHHAMFRAHRALAFIAAFTRESFEREE W (F
HASFHARAASHHESRFAASHEAE) ; WHHMFE L
AR BN FERER A4 (BFALASTELAS> FHEY
BRI >HERAE) . BLHMULSHT 8 PCoA AT B R A Y
BRRAAMEERBR ;A 5B FAAE AL, Anosim 2478 T G it F 4
BIEL T X— R, BFAASFHATHAFRAL N FHHARLTHL =
B (P>0.05) , MEAAEGTEAA, F44, FEAHRAATHLARE
BEZR (P<0.05 3 P<0.01) . L EEREKH, FHFAFMEG LA
2 PPI BR &R B Mo /7 25 3 BB 7 RO & B RV B W A%, T
HEWEZREEENFE, BREZRAEENFE, MAFUFHEA
FRHEBRAANTNBEEETEATEERE,

% LEfSe 4T, KI5 A WAL, #AH P A RS W
(biomarker) ZEEAFANEGHEE. HMINEE. MEEREE. &
EFHREANE=ZRAUE, ERTREIPBINEATHBEAEAALE
#H# (Ochrobactrum anthropi) , B[ 5| & & M1 E . Wi fE . AE 3R . FEFE % |
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BREMORER., AT R, BAX, BHEXE£MERF ", TRK
HARENHHEREE. BRI ERELEE = RIAKE, AL EE
BRI EENEEM LSRR, A BEAE. B ERRFR
A B RY BARILE B R, IL-6. TL-8 F RiE
A, WRBHFERRLAERMLEHABREE", MEECRE BN
NEEERZ, B, BEGE. BRESEHEX";, MEABRHE
BEREFTMREEEEA, Cox &AM LK EKEE NS F
BEEEMRORY T #1 IL-17 2 EAH %; Mivauchi &' AKX A TE EKE B
Wik (0TU002) 5 5 & izt Rk R mE x. N, EEHFE.
RARNEREFMHACREREYARERERE T2 EEWNH .,

LaNEEMEARINERBHE TR E 1. R VEITE AN KE &
MBETRFENIIZ—, EHEN— N EEAFELE=RALELE, &
FENMENELE AP ., BESBAEFNRERES R EILN K
BZEHBRACEEE T RIFHIESL ™, Cani & B 58 £ LPS By 7
EREMEFHE=RIAEAEERFN, 2 TR AR UBD RS EANEF
FMEMEMNEZFNEE ELE TS W E R MEN K & fRHFEL
REHEAMBENHRE T, GERXATHAEHEE#, MEZK
PR P T8 Y 28 B AT R LPS 0 F] DAkvE & b 48 B TLR4, 3 ¥ TLR4/NF-« B
FEEE, FIRRUEEHTIEEREK, JIRBANRMER L, FEEEFE
3547 o

% LEfSe 24T, BFARLA. ¥H4. MHLA T HAFFALNTED
M HIFTEE. IFERELKIEINY, CEAGELZE, B AFHE
Hl M EEE A AR 2R B & AR R BN IE 9T o 18 T AT 5 A ]
W, AIFHEZRMERERNRFER, — T EHEEFRE T XER
PR, A— T HRIHAY THREINAATRENFEAANTERENRG
R A, EANF e R B LR BORERIE A, FURER A . ST
BEFMREHEEREN SRR EETHBENER", ELFWAER
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WLH LR F 3t — P RN A

Gk, FRMEZTURGEZRMAEEYEE (USAHEEN
FEWE) , B AREHE, BROEZRKAKENFE (FEEE G
FHE. RilwEE) , KON e E M= KA E LPS X
TLR4/NF-KB # B 89 REHERE T, EHH AR E T — o 24T E R
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LR VEAR AR A RO R R A K B LPS/TLR4/NF- x B 3 % & &

/,
CET A T
L ZHA R
1.1 #RFA
2 R
ABENZ18 (IL-1B) ELISA KAl &
Elabscience
(E-EL-R0012¢c)
AR E/N%6 (IL-6) ELISA KAl &
Elabscience
(E-EL-R0015¢)
KB E/N%8 (IL-8) ELISA A7l &
L 7 4, Sk A R A F]
(MM-0175R2)
ARAE LM/ NEZE (LPS) ELISA XA &
CUSABIO
(CSB-E14247r)
Servicebio®RT First Strand cDNA
Servicebio
Synthesis Kit (G3330)
2XUniversal Blue SYBR Green gPCR Master
Servicebio
Mix (G3326)
TRIZLO (252250AX) Aidlab
RIPA & &% (PO013B) Beyotime
BEWR BEHT 4] A (S1873) Beyotime
PMSF (P105539) CEANE
MR EAZEGHRIUAA & (KGP150) MRIELEY
BCA & & E M| = X7 & (P0010) Beyotime
% & marker (10-250KD) (P12103-2) BF 7R
%, % 41 GAPDH (AB-P-R 001) HMFE LA RAF
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TE

TR B BRI F AR A & 2t BRI

Abcam
RXZE EHBEAAIRA
R EMBE AR R F

Abcam

% ¥4 NF-x B P65 (ab-32536)

% % # TLR4 (19811-1-AP)
% %% cldnl (bs—1428R)

% % ¥ cldnd (ab15104)
HRP #R1E ¥ #1% — 1 (BA1054)

ECL J&## (P1050)

RXE L EAEMTERRA
AT E IS FH AR R F

1.2 L&
%%

I x

W R ENETF L AR
H A ASONE
tEEE

AR EE B QA (H1650R)
BERIERA (1CV-450)
HRHE L (Tissulyser—24)

% ) gE B AR (Flexstation3)

B, F A-F (CPA)
MEBRE

7% % % & PCR L (Gene Amp® 5700)
A e im iR AL (WH=3)
WEBEE
LK UHL R (DYY-7C)
F H Bk g (DYCZ-24DN)
B3 L (DYCZ-40)
ACEIEKR (TS-D)

BABERE (T8-1)
B A7 (mp 1 TSKANMK3)

Molecular Devices
A 3R 2 AU L8 R AR A E
I AT F]
Applied Biosystems
LiPH AT E T A IR E
Eppendorf
A= WE
AR —E
A= WE
T 7 v [ A DR D2 7 26 7 PR 2 3]
L& &R R ANE

Thermo

1.3 ¥y
(FE D
1.4 24l &

(FE D
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2 LTk
2.1 EAH &

(F D
2.2 HR%YH

(F D
2.3 Bl

(F D
2.4 WEIEW K T7 &

2.4.1 —fIER

MEFULREAARNERCERNE. Eol. BHRA, #oE.
WokE, KEEREAEERFI,

2.4.2 REAL AR KN IFEFNE

FHBENELEARRN, RERET UL RFEFTRENEEH
PHTEEEE, FIERET R, HE2ERE, EXFEMETAEAR
BEHLREF RN,

2.4.3 BgER S IZ T MRS (ELISA)

K ELISA A RiniE+ R eEH R FLE (LPS) . 4
A&E (L) ~1B . IL-6. IL-8 & &, #1FF BIZFE XA WA H #AT,
2.4.3.1 IL-6, IL-1B B9+ B

Of#e: Ak ZEEa. FEL, FlEEL, TEAmTE R
o BER 100 w L, &3I4 A e AR & SN AE & 100 u L

@IEH: ST RERE, 3TCHF 90 44,

@F = WHMAE, BT, TRHER, LT NEDEAMTEIER
100 L, BRI EEIE, 37T°CIRE 1 /N,

DF =BMA, AR 3K, BRZHE30S, A4350ul/E5, AFH
ERALRK LRI AR AEE T,

©F Il 44 T1EWwR 100 uL, fm EBRE, 37TCIEH 30 44,
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©F FILHERME, BT, K5 K.

@& E A5 (TMB) 90 uL, EEsrHir EE K 37TCE|ABF 15 4
4,

@FH WAL FES0uL, LXibRN, WHERTEEE,

© a7 B A B AR X A2 450nm 3 K& & FLE L E E (0D ) .
2.4.3.2 LPS B 21 5 B

Oete: [ IL-6 f2 1L-18 BB,

QIRF: LT RERE, 3TCHE 2 /T,

®[F 1L-6 1 IL-1 B 1 F B O,

@[E 1L-6 1 IL-1 B W F B @,

O©FInbe s 4 TER 100u], wEBEE, 37°CEE 1 /Mt

©®4 TELBEFHERE IL-6 f7 IL-1 B 1 F BEO-Q.
2.4.3.2 1L-8 L1 5 B

At EIEER IL-6 F7 IL-18 . = A I wArf B & B
50u 1, &FL4 Al AuAEAE & B AT & 500 1,

QIRnE: LW RERE, 3T°CHF 30 4,

@F =L AREME, HK 5K, BLFIANEAFLE LM TR,
SEEAR Im E B RE, 3TCIRE 30 424k

@DF £WMA&, R 5K, GFKRIEZEHE30S, K4350ul/E5, ARFE
3L R T T

OFLMEER A0, FEEF B50 L1, BEiFR A &K 37C
BLEE 15 04k

©®4 TLBEFHE IL-6 f7 IL-1 B 5 BEO®-Q.
2.4.4 LR EER AKX (Real-time PCR)
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EIRZAERSS
5144 # ElR b2l FEKE (bp)
R-TLR4-S CCAGGTGTGAAATTGAGACAATTG 191
R-TLR4-A AAGCTGTCCAATATGGAAACCC
R-NFKB-P65-S CAGATACCACTAAGACGCACCC 227
R-NFKB-P65-A CTCCAGGTCTCGCTTCTTCACA
R-Cldn1-S CTTCGACTCCTTGCTGAATCTGA 316
R-Cldnl-A AGCAGCCCAGCCAGTAAAGA
R-Cldn4-S GCCAGATGCAGTGCAAGATGT 235
R-Cldn4-A CAGGACACAGGCACCATAATCA
R-GAPDH-S CTGGAGAAACCTGCCAAGTATG 138
R-GAPDH-A GGTGGAAGAATGGGAGTTGCT

@ K RNA #142

BE S A 2 RNA isolater ¥, fmA 4-5 B ER, A%
BB E®EA K 5-6 5k, K 5min,

SRJE L 12000 3, 4 F oA B0 bmin, B LW, @ _E ik S AR
AN 1/5 MR =4 ¥k, wIEMN 10s~30s i FLiHE, 4 E# & Snin.

SRJE DL 12000 3, 4 BRI A BB 15mine BOW4A 3 2, RE EE
KA, H#ERFEEGSE, TeF P ERAFTEENAMERS . MAFK
RA4EMARAE, Wik 10s 26045, kit Rae2REFy, 41 &8
#F 10min.

SRJE L 12000 3, 4 BRI A HE A 10min, BHEIEIEGETE. B
BEH EFR, fr Iml DEPC KELE R T5% 8, i vrkE R, & E,
BREER, FREEINEEF, 4 E#E 3-6nin. #4J5 0L 12000 4. 4
FEH A8 Smins

Bl LF, BEERABRERB O FERA. BELFE PO T
JUUE 2-5min. AP A\ 1E & DEPC K% R JTIE, 40mg 4434 A 42 BUHY RNA 49
100ul A%,

7 Ja X RNA ;T 2 # AT .

(QRNA R %% i cDNA
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1) #FEEFRNARRRSE (EHF20 vl REEKR)

Component Volume

5 x Reaction Buffer 4 plL

Oligo (dT)18Primer (50 uM) 1 pL

Servicebio®RT Enzyme Mix 1 vl

Total RNA/mRNA* 10 uL
RNase free water Add to 20 nL

2) BRBAAENQ
3) HEFEFRE

Temperature Time
25°C 5 min
42°C 30 min
85°C 5 sec
3% & PCR
1) B 0.2ml PCRE, WH|4nT KM@ % :
Component Volume
2XUniversal Blue SYBR Green gPCR Master 10pl
Forward Primer 0.4u1l
Reverse Primer 0.4p1
Template 2p1l
Nuclease—Free Water Add to 20 L

2) PCR¥ #: 95°CTL M 30s, 1 MEF; 95°CHH# 15s, 60°CiE
kK 30s, 40 ME3F,
@WERLE: XA 2-A ACt FETTE,

2.4.5 EH %KL FE (Western blot)
2.4.5.1 & & & 1V 1 &

OF g E

O EHLET 2l EP B, WmAS XK. FEF w2000l ¥£77
FIRERBRE, ETENIENFPHATIE, BOXERNEP £E Tk
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A 30min, REHEMEBEAEE 1.6nl BLEF, 4°C. 12000rpm &8
5min, Y& ¥, HET-20CHKAERF

Q@E gk ENNZE

BEaHSHTELHE (BER 1ul, 51901 8 PBS BAHAT
M. W BSAERH#ATHE, FIREEGREAN L, 0.8, 0.6, 0.4, 0.2
AT EE S (BAI: mg/ml) . ¥ PBS BN EGHEL., HBHWiTE
FEQ AN 96 IR K, FAEREE 2 AT, BFNEERE ST
o, BHMANEF 2001, WA PBS 82 ML E GXT B, # 50:1
K BCA IR & o A B fr BARH#ATIRS, BRABRMANIIRA, &
AN 2000 1, 37°C# LI HE 15min. /A DG-3022A BEAF LI % 0D568.
WABATEE R EFAE ALY OD E T A HE & E A 72, REEZEHE OD
B, FIAEEZRTEHEREGRE.,

Ok 9=k ¥

KRIMEG LFESxEE IH#ZPR (RRLEE4:1 8R4 ,
TN B A B AT # KU 10min, & BB 8] AR 38 FF AR & & o2 SORE AR 24T IR
¥, THTEAHEZERBERAN-20CHKAHATRS
2.4.5.2 Hk

OLN ¥ GRS

¥HBRAESET, BEadRat, RESBEKR, £2BRENE
RERERAELNEE, ¥ BRALAKCEHTES, A 08 K5
B, BlE KT, AREKFEERIERRT. REMANKRERE A&
e E, ALY, FREREEFERTHE. BRI U THRATE:
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R E R4 AR /ml
7K 6.6
30% 77 4 B ik 8.0
1. 5Mtris-HC1 (pHS.8) 5.0
12%4 & f 10%SDS 0.2
APS 0.2
TEMED 0.008
RARAR 20
BEIRR B o AR /ml
7K 4.1
30% 77 4 B i 1.0
1. OMtris-HC1 (pH6.8) 0.75
R 10%SDS 0. 06
APS 0. 06
TEMED 0. 006
RARAR 6
LR TR

B & TR A E = B kg £, me ik B BB K. S fEE 8OV
K ERB EETAERE RS 2B R FLREMN, AFHEE 120V
R UK IR B I B BE RO AT, AEETZY 1. 5h.
2.4.5.3 HEH

BUH 8 AR ¥ Marker 1 T B 89 &7, Al Z MKMW ok, %45 PAGE
Bt Rk /NAE Bl B9 PVDF RS 4%, ¥ EEi2 06 PVDF R4 ) f5, # A g4l —
RERETEEZWRT . ZREBEER - %S84 % -PVDF IR 4%
HEB-GERKAMET, EEREBRANEBENA, BeRN—ETEE
B AR AR EIT s R e, $5 FE & cldnl. cldn4, 200mA, 70min;
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GAPDH, 200mA, 90min; NF-«k B, 200mA, 120min; TLR4, 200mA, 120min
J& 300mA, 15min.
2.4.5.4 %IZRM

O¥F PVDF £ & T TBST (HMFHE) FixE, FimERHA 2h.

QO BE—F, 1L PVDF EREE—MBERT, ACHEFLR. kA
Bl T

— A A i A L
GAPDH 1:1000
NF-« B 1:3000
TLR4 1:500
cldnl 1:1000
cldn4 1:1000

@TBST 784 #6% PVDF f£ 5 5k, 4k 5min.

@R TBST # B 48 iz 89 HRP #710 =41, B H.5l% 1:10000, 1k PVDF
A —FIRERY, FREREF 2h.

®TBST 784 #6% PVDF f£ 5 3k, 4k 5min.,

©F ECL R 5 = 1y 38 72 7k Fn e 0 T A B S R S R B AT, B T
ERBETPVFEL, RORNFRATHALE, FREFRMA, =L
WETE, AXARAFTERBERABANEZR. EZRHITEEE
¥, o

O¥ ik EW it i T, AR E#F, A image—pro plus X
P 3B A BB PR AT AT
2.5 GLitF oaT

# | SPSS 25. 0 2t A BB HAT S it F AT . EAH R HT 8 F KA
Xxts &k, ZHBEWBRKALEZ 7 Z 54, HIE R RBCRA LSD &%;
FEEAR AT ELEAM (P25, PT5) R, Al HEF A KSR,
P<0.05 A EZRHRITFENL.
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3 &R
3.1 —lEN

52 By —
3.2 EAIFM

52 By —
3.3 BUAREEHBARNEIFEFRI

ABAEANE: BFAAARBRERBELE, ARANFERE., &
AAAREERBET N AR AR, B, "X Linm, PHAEAE
B3, PHHA, WHEARRBEFHERALE, B EHE, tExh
Mo, ZHETNAM, KNEE. B TEAFAAARCEFHELET

LT

T

I%illmll

mameam

e owE e
SEIT R 1
et
ot
A

e
;AIRiR iR
SEeE

»
L
LI LT LD Y

T
e =
WEE

AL g

S T L

e T

sags

FEITAEINRRE T Bwae -

e

oEm
e e R BT
il

e
ST
Wi

it WA e

.
B
[
[ L
ks
bE
bas
e
L

eI TTE

IRMssesanRgto

SNanw
) J
=

REEEEm
!!£=aan!!l

i
[ Nt

Fi A BFAM: BB, CoPHA D ESM; EPEAHRAL (A2 FD
Bl 1 FEXRREHARNRAE
REFRN: BFALARREFELARETALIERL, HL
FEEREADEREHMARE KR WRER - FEEHHRE
R E, FREREILKEMN, AEREAMRE, TEZTLEE
BBz, PHA. WAAARREHRERR L ERD, FEES
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BICARER A%, N EREREW2/3, LD ERERMHMR
W, AR, RNEERT . PEARAARERHREANALH
WEERERARE £, PEFALFMBENT LD EREHAM, RN
Bz, LHE 2,

E 2 SEXRBEHLREFRI (HE, X100)
3.4 A AR MEFLPS, IL-18. IL-6. IL-8 & &K
SBFALAAML, ERAKXRMAFELPS, IL-18 . 1L-6. IL-8 &iAH
E#E (P.01) ; GHEAHAMEL, 3 METAARMAELPS, IL-18 .
IL-6. IL-8 KikBH B[R (P<0.01) ; S HAEAAALL, F2H4,
254 A §myE LPS, IL-1B . IL-6, IL-8 kA B E (P<.01) . I
* 1.
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F1 BEKRIMIMEZD LPS, IL-1B . IL-6, IL-8 ZELLE: (pg/ml, ¥Es)

gzl n LPS 1L-6 IL-1B IL-8
BFAA 10 655. 39+62. 60 15.94+1.81 71.6245.95 154.86+13. 54
AL 10 1394.60+148. 16" 34.0943. 52" 143.01+11. 56" 305. 72+28. 93

g 10 1054.704+104. 60"  28.85+2.87"" 100.10+8.87"%  222.79420.98""

2 10 937.79+94.61"" 28.4842.61" 93.83+8.54" " 227.70+23. 06" %
FEHEBRAL 10 772.31+85. 46" 21.36+2. 85" 82.14+6. 98" 174.94+16. 87"

E: HRFALAML "P<0.05, Y P<0.01; GHEAHALL Y P<0.05, U P<0.01; 5= FGEA LML " P<0.05,

”P<0.01., (K2-4 D

3.5 ZEKREEHHFLPS, IL-18. IL-6. IL-8 2 EHEK
EBRFALML, ERHAKFKALLPS, IL-18. IL-6. 1L-8 kikH

P#E (X0.01) ; SHEAAAMLL, 3ABTHARALLPS, IL-18 .

IL-6, IL-8 XA HEHMK (X0.01) . GHEHEF LML, FLH4.

Wb A RAL LPS, IL-18 . 1L-6. IL-8 RXHEH¥E (X0.01) . I

* 2,
*2 SEHAXREBEHLEHRLPS, IL-1B . IL-6\ IL-8 £tk (pg/g, XL s)
4 7 n LPS 1L-6 1L-1B IL-8
BFAA 10 5289. 02+762. 93 134.44415. 74 529. 77+52. 92 1205. 84+94. 36

rEAR 10 12097.14+1076. 36"  422.07+38. 49" 1464. 64+130.87”  2957.68+219. 14”

WzhH 10 9256.59+948. 02" %  238.36+30.96"%  1085.984+109. 10”% 1932.474208. 49"

T 2h 10 8825.33+730.08"”%  240.18+31.39”%  1157.51494.39"%  2197.024188. 45"
hP B A 10 6174.53+620. 96" 144. 87+ 14. 25" 627.38+67.81" 1574. 49+83. 40"

3.6 £2HARAEHL TLRA. NF-x B p65. Cldnl. Cldn4 mRNA & ik b3
S5BFALAAL, EAH AR AL HL TLR4. NF-« B p65 mRNA F ik
BHEME (//X0.01) ; SHEAHAML, 34874 TLR4. NF- x B p65 mRNA
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FREALEMR (XK0.01) » GHEEAERAAMN, FHE. THAH TLRL,
NF- kB p65 mRNA = F L4+ % & X (£20.05) ,

E®FAAML, ERHAKXREEHL Cldnl, Cldnd mRNA R IABH T
MR (/X0.01) ;3 SHEA AL, 34774 Cldnl, Cldn4 mRNA 5 34 B
P HE (/X0.05, X0.0D); SFWABRALAAML, F24H4 . 254 Cldnl,
Cldn4 mRNA Z 3£ FH B &K (/X0.05, /X0.01) . W%k 3.
R 3IBEXFREELHL TLRA, NF-«k B pb65, Cldnl, Cldnd mRNA FiktbE: (+s)

40 7 n TLR4 NF-x B p65 Cldnl Cldn4
BF AL 8 0.48=+0. 28 0.84+0. 64 163. 20438. 03 348.12+135. 29
AL 8 65.65+37. 21% 57.84+39.71% 1.96+1.05" 0.91+0. 33"
g 8 29.84+12. 89" 23.54+17.36" 62.20+32.75"°  82.30+24.34”°%
2 8 29.11+14. 49" 21.31+18.66" 49.66+34.67"%  70.40+24.96" %
o 2 Bk R A 8 11.66+9. 64" 9.68+7.09" 100. 97420. 48" 265. 26+51. 20"

3.7 AU AR AEZHH TLRA. NF-xB p65. Cldnl. Cldnd & & &k i

EBFAL LR, A4 TLR4. NF-x B p65 & Gy &£k T # o
(X0.01) ; HGEAAWE, 31MEITH TLR4. NF-x B p65 & B K ik B
TR (X0.05, X0.01) ; G HEAERAANK, FHE. THA TLRL,
NF-x B p65 & g &ZEA LM (X0.0D) ,

EBRFAEALE, EAH Cldnl. Cldnd & A R 2 B %K
(X0.01) ; HGHEAA I, 34MAITH Cldnl, Cldnd & &K AH T
Ar (X0.01) ;3 S dEAEBRAALER, THHA., BHHACldnl. Cldnd &

B RIKRH T EK (X0.01) ., LA 3., &4,
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Sl e
Ré BRA pGA e
BF B [LES] o 4l

B 3 BEKEAELHEL TLRA, NF-k B pb5. Cldnl, Cldnd EBERIARE K
F4 BAKXRAEHL TLR4, NF-k B pb65. Cldn1, Cldnd EEFTIALLER (xEs)

4 7 n TLR4 NF-x B p65 Cldnl Cldn4
BFAA 8 0.09+0.01 0.43+0. 04 0.67+0. 08 0.71+0.09
AL ZH 8 0.61+0.07” 0.79+0.09” 0.25+0. 03" 0.14+0. 027
! 8 0.21+0.03"" 0.68+0.07"" 0.40£0. 04" 0.45+0.05" %
2 8 0.26+0.03"" 0.71£0.08” % 0.35+0.05" % 0.27+0.04"°
T 2 Ak R A 8 0.13%+0. 02" 0.55+0. 04" 0.53+0. 06" 0.56+0.06"
4 3T

4.1 JERAE G R R — ROE LA R R R Y R

ALY, BFALAREREFLE. ROB%E, BasE, &
ERL, KERNY, REZR S, E&HE, EENARIHIFRFE

EWEREERERRE, EaRD, 438, 2o MH, #RUKER
D, BE, REREERI, o ARBHLELIAT T8, FL A ALK
BREREERN; EEHE, FHA, WAHEARTEARALE LRER

RARE, FHAFRAARE R, MEMAKZZE, H0ER (T
AN F) AT A ARRERANR ARSI EZ T LUEE,
BFAEAHRNHALRE; SRFAEUR, EREAARREFERG =
FE, ARAFETHETNEER G, T LAEREHALZIE, &
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EHOR bR R R R M A F R ’?@%ﬁ“ﬂffﬁtlﬁ FRE . WA
KL BEMER AL EE, RWEE. Bm, RILEoRBEAE, SE
ME R, BT RERNLKER AR T HE; MPASGHRALARE
fulﬁ“”*f‘ WERERS. IRAZHELZYHRARREARRENEFE
mtr, MEAABRAAREREwE, —FIEET FEHMEZIEIT RE
WA, S EA L ae R E T E A
4.2 FERFIE 7 X RE KRR E AR LPS/TLRA/NF- x B # B B 227
4.2.1 LPS/TLR4/NF- x B i B 15 £ & Fk FE 17 F 09 15 F
REEBZXFREHERG I HLMEARAEERANR, REFREREY
%“é%%m%ﬁf@ﬂ%‘]i—‘ RERBE LR RERE S L ZY0R b K 40 M
20 Fe 8] B 25 55 # 2 (tight junction, TJ) 4 gk, WL H#HNH A,
%*ﬁﬁ%a Z NN H . TJ B occludin. claudin. A% %5 %k
EEOREBERN, TELREZOLRE K. REFE L E RES T
SRR EZELMNBBRBERAEEHRA ™™, #aA AN, kA
B A 38 e R T UL B B R R B RS R R R e L (] A B,
HAE LHNER A, NS T RN H G RE RN . 85 kA
RAEN, R EERTZMNEE R BT FER, M2 Mk
HEETREFE, KEmELRBE kT ™. Dunbar £ 02 H R
M BRI 2 EBEMERE, Ma27| Z4ME N5 0 RE R,
RARBRRERN. XTRAREZTFBREFETWEERRZZ —.
EENAETEFERLERRANELAREZ —, WA ARE— A IE
K, BmIRAKRASSAENFE. PSSR —, SFERSEZ PR S
FERAR £ AREF MR, ARG HE L EH R —AF IR,
MERE. HERH, RASHRESREN L EZTIHEX", #EA
HEFMNERRERRE, SEFREMHL, RERAEHATUEZKEMR
EEREAELRASREFEERmYSERRET ™ ™, 5ERRAN T
R—MEERBANENERE 2. MEZRKAEEE S, LI ENE
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BERAIPS hatag %, EAZR Y, SBRFALAML, EREARM
EREEFHELPS 2 ERAEHE (P.01) , HIELT X — &,

EHEEZRGRGRINEE. EW. RESHEY, RIREANSE
— T 4&. RERANXAEANRISGETEERNRIZENE S,
Toll X AEZERNRANZEREFH— R, TLR4 & H M LI Toll
BZR, FEMEREEN Toll #%Z @& ™, LPS £ TLR4 B EE (K, TLR4
TR A LPS F B shiEE S, LPS 5 TLR4 454 G F 5142 Tk Ba ¥4,
IxBa /55 NF-xB#&E, NF-xBRE @B EN, FRERER T
BRI, NFRIER N, % TH % &P GERD & & A5 FE NF- x B By K38 K
SFHEAE T, EEAEEAIERT IL-1. 1L-8 kA A T4 LA
B WA, EERREEE R Barrett £
FRERENRBEIE T NF-x B G AEZ S v, Fe IL-18 . IL-6,
11-8 1 TNF-a £ kM H F 8 2 b o i 2 3 '

REHRF (wIl-18. IL-6 %) YNSEFEEEARA KA
fRE, NTTEHEEHERENENHAE "™, Claudins B&F F
KXt gmERyEZe, TEBEFEATSS UWERXEaNE TR
Bl T X Z0-1. 20-2. 20-3 F &M R 4R TJ 58 WA= UL R B = 1)
RE, AR I RARARERETEEN T EEFEZMHEA"", Claudin
EONRERETHEY A BN SR EEEORGNEM G,
Lap e R R E TR, P RAEAREREZET®, B, E&
271 L 2 [B] B i R 1 45 A o o B L X B oo, R EUB R R B R 3R R
AN HENAE, AHARKIN, SEFELR, GERD HA A A EH
£ Cldnl. Cldn4 &k B EM(X (P<0.0001) , £ NF-x B #I# K67 /5,
£ FEE Cldnl. Cldnd REAFHEAZF.

TEARFFR S, &% 5 TLRA. NF-x B p65 mRNA Fu & & & 14 A T3
EF%E (P<0.01) , TLR4, NF-x B ##vE, FE KEREF IL-18 . IL-6,
IL-8 & iAAF £ (P<0.01) , Cldnl. Cldn4 mRNA FoZE & &350 & T
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(P<0.01) , IESZ T LPS/TLRA/NF-k B BB 5 548 kMR N, BIERE
WIERES G, RAFHREFENDG.
4.2.2 VEHSAu & xt LPS/TLR4/NF- B i ¥ #y &7

RE ZmiLsl &4, R -8R THWET TREERURT 2%
BEHRR, FHEFUEERL A, #EREm T ARERN A%, B8
%A LB ENERRTR S, N T REX/EW RE XA & E 2T HET
BE—ANRFWNTIN L. BRI EGEARATER. FMEELIER, #2H
FrEAE., EimHAR, ERAFE, FRKEE, BARE, PEANAR
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e

AR SL I — X R WA R B 5L, AR BE R AT R
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EFEAAEGTHEZRARENRAIA R AR HRLELIA, FH4,
WhHE, FHAGERAAHE THARREHS TLR4. NF-x B p65 mRNA
fmEkakiks, TRERIXERTFIL-18. IL-6. IL-8 ®kik, R LEEE
ZERE R H Cldnl. Cldnd mRNA fu ik g5k ik, HPFHGBRAHERART
F, X—HEREH, BRI H TLR4/NF- x B 3 B 09 BE, WRE R
ERERRMEREN, AR RET AN ARNEXEE, HREEHE
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BRI EMER, 848 &7 R

PR, RKHRIELT S EA R LPS/TLRA/NF-x B 5K 5
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FERESSA, HELARE R ALA T RE R R T T R WA, 9% LPS/TLR4/NF-
x B 15 5 1 B Wy s sk L HL M
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fiiR— 4% &
BRENRMRIREEMRIER

B &% K JE (Gastroesophageal Reflux Disease, GERD) R § 42
ERA A=l REE: FELERKMAE (non—erosive reflux
diseases, NERD) , BN py#24 &FA 8 GERD; Rt & & R (reflux
esophagitis, RE) , Z35W4H T 7 W& & Z6E 81 47 Y GERD; Barrett &
% (Barrett’ sesophagitis, BE) , BIE % TEWE B8 E Ry E
BAER B ER™ . GERD DAR B & A BB Fn O AR FT
MjE. bR, K. ZRETHIER, Y B 2T RIMATEMWMREE
WA G RN, FES QIR EAE LR toh, ] RS
XA %, A, HH R BER, THEEREEMERT,
GERD I RIER Z 4, HE X E®, FERARV I HATKYARE B LY
BRI, FTERTHRABREEERE, BEKT HRENZFAE, T
SIREWNSEFRA ZREMEN,

1 RATHFERREAREE

ERRNERATAFHART LN, GERD W B/ X)L+ F K Z# EH,

HERARFERNNEERZ ", EZRWBEREETRER. ~EH#
XZEEEHAENER. —TRAAEFL T, GERDWEREAEIFEN
18. 1%-27. 8%, TEBKM % 8.8%25.9%, AL A 2.5%7.8%, TEHERNY
8.7%33.1%, FEMAFI LN 11.6%, E@EFX23.0%". EEAN, 1996
FHREFRESITE., LERTRAGR WEREHATTAE, £RER
P GERD B ZR % 4 5. 77%, RE BmE N 1.92% ", 2007 4% % % 7 i
LA 10 MK ER AR B #ATH —JURAT A ¥ & R, GERD
19 BR &9 7.28%" . 2020 4 [E ;§ — T T 4L X A B GERD B s £ Y
Meta 24T Eox, HEMX AR GERD BiREHN 7. 69%, EFXEHERE
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o AT, 7 8.99%, ERERKIAERMK, 4 5.88%, &
HRERNTEAKEL" . £ LT, GERD £, KM K BERERE,
AKX Em 2T REMK, K EE oD 2 EE AN GERD AT
FRERE, ZREREEBRERENE A, ELEZF LTS,

EE NI XRE, GERD AW A H £ @F T, B, EME
FEFEFR (=50 2) B, REIH (WHERRE. FREW, &
BAMEMINE, BREREKESE) | £EIR (WRETFH . FEK
FRGA () FEEAENYER. REEE. HHCEFR. K
AR B AR BN E
2 KA

HANREFIAA, GERD ZEE LM AR LEEAFTTENE RE SN IE
HHRR, EARNWRP R LA FE, EEGHE: HURIR 0 RE g
B, R RERBEN KGR ER, BHZER, RESHR. K&
HOBEF, REEHEEY ., MEFR, BAEHELSHEEAE GERD B
KRR AR % B EAL
2.1 HUR I b7 B AL 98 55
2.1.1 RETHANAERT

MR FEEREIEEE B EHEA (esophagogastric junction, EGJ) ,
HMEH EHAFEE THEHLAN (lower esophageal sphincter, LES) .
AL, lRRER. KERE. REMFREANHA (His A) %, £—
% T 25 0 3 RE RO BRI 2 B B R R RE ) TR, 142 GERD B9 &%

EGT TEAMK M E —HF &, EFRAEEZNEMZ LES, LES £# L
AT RERSHER—EHEN, THLENEMRRERE . AR
IESZ, GERD B &% T4 HL## E £ /1 (lower esophageal sphincter
pressure, LESP) BH 1% T{£ & A ™, LESP (X5 & &% & &£ GERD
KRR AREE 2 —"", Matthias P "8 % B8, LES oK & 445 LA
R LESP Y[R ¥] R B LES L KR M REX AR, T LES (2 MEE 5 R E ]
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EZENEEZEEMKR EFFEFILT LES FE MMt 10s iF EK
BFE R — ST THEANAMM (transient lower esophageal
sphincter relaxation, TLESR) , TLESR 5 R ey &% £ WF & ZXE 2.
AREETRS, KEZHBRIREM L EE TLESR 1, A& & FERKH
LESP #[8]. Roman % 38 11 # % % I, TLESR #9% &£ 7 e 5 fR AL aa #7 #1
%, FFIA TLESR 2 S 3% F J§ GERD B KX AW KR EEZNF Z —.
2.1.2 RERIM

£ & A0 (Hiatus Hernia, HID REEZEHAMHEEHZ LG
ERAFN B ER " R ERILBA TR EEEEANES S
#, it % FALE T BGERD B9 X £ FRMZE LES ¥ 2cm AL P42 LES,
EHET, EEEF BRI AR, R4 & LES B9 % 7 58
fm, TUAREBEEEE Z B WENBE R L ERKRRREER " S I
RERILH, LESTRM BT, WEWMERKRER TR, T%Es
LES & EA 7, HmT RInA £EBEE. tih, HH EF R E B EHEAWHE
WEARE N, WEEFEANTELENEMEERR ™. REEHEEMN
NN TENTRRRECTEEZREX, INRE TERIAEZIER, £F
RERRTENGA, NTRD KR LE™, T Hl & ReEHEZ 2
BN, REEHFRAFRMNA . W, HEZFEGERRER
A, BT &R ER, 7L T KRR EREFE, FE2EEWE LES
HY A B T o B R
2.1.3 RERFE S IR

YRR ANRE G, REMBEALERAT RRNEER &, A
BEEEFRMAFIFR, TR BT RE W G50 A0 0wl 5 41 ok 23
[32)

BERERZE KRR ERE T, B RIS, BD KRR
MNEERBRHRG. SREENHEERIE LI FEREENH, TR
R EE IR K, RERFERELEK, U5 AEEZMERE RN
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H5 . Kahrilas & #F 52 R#E, GERD EFZ WA EHFEL AR E LT
(ineffective esophageal motility, IEM) , #EHFE"#MRdicd,
RENNERBTE, REMBGRESRAE. B2, WHEARERE LR
SERMENEL, AN IEMIWE £ X EEES S GERD & Z X AH T
2R, REXNTERELS IMAX", WHHAREKH, KRG ZHEE
KAEFTLUERERIE I GRE ™. Hilt, GERD EFEAFELE L
I REEAR R E ST, (85 GERD Z H B9 R X R 7 &2
RENNFFREN FERNE., KA REZREENH XK. 4 Rna#
NEEE, 2FFERSW, RHRE R AR, NS RE N ERRE
A VWP BB ER A T DA AR P MR R, PR B E R
D, RERERERFEREALK, RERAFREEE. AAAEE, 5@
JE# A L, GERD & 2 "2 7 Y 79~ ik & A pH &40 1%, 170 52 /] PPT 38 /7 /& GERD
BERma W ER pHEEFATRS, EMIERER™. "R T A
WEREERKEATEMRTRAEZPREHBENGE, BE—AX R T
R, EHRRXREEFERFREEREATH S ETKTE® A, &% GERD
BAEWERRG B TRREFARATRE", BT HHAREE, REE
EREREFANFER R AL ZERE TR, ECGERD BEEHEX L &R
EHTHERBE A HE EH AMLADER",
2.1.4 REFERED T M
REFEFEEMR ARG ENGZ —, EF EATHEREETEES E
SR £ R MR LR A2 1] By R ek, I H#ENH A, &
HEEREZHRNERAWE, NTRFPREFE ™. HH X LI, GERD
BERT LR afae R EEmEmE 2900, HaARERMEE N, £RHA
FERET, RERBELAGHREHEZRY. BR. EREBERF
AF AN EZEZHBR TN REER LT HME, AHARAREHER
W, gk, MBS REER ",
2.2 R s
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EHRNRIANANRERE R EM T ZE I R BT
BREFRERNMFRG. R T ERMmE & abee st e g F
JE, YEWNpHENT 408, BEEWHEHE, pHERK, REZEN
B, FEBEMGRE, R, BORERGBRE, R+ 27 Re R,
JRERSE . BRAEREREHENREFTREEELTEEAR™,

Mt kELH A, R FEELE T RER T ERAA
RERBHATRE, MAZEL RGN EENFERERATERE. 5
FAe . ARG RO i 1T s B B R A RT DAL B R B e M R R AR K
WO B AL, HWIEL 5 B &8 RN E & 87% 58 308 RN B4 =
“', Dumbar X AW RE £# ZH e EHAFNARLT LI, REL FH
Fo R, AR UREIAT RERER N, TEXIAANT HENE
H, FFHAEAEILKIWEM, X KB GERD & F & A £ K W B RIE KR
T EREWN, MHAERERERENLFEES ",

2.3 BHE=ER

BHZERAFEE ARG M, EREMEE TRENHEEERE
W, YENEITTREEBRATRINFERNE 628K E
¥, Penagini &R X I GERD BE# b EH I MES EHEWE
FHR, MAEFHEHRHEHZERERERFZEZ AR NHAT XM
. BT B HE s R AE GERD & AL | o B 1 A o T RE BE A
2.4 RE B

W BENFEAEFAERE AR RRAET, e IR CEE
W, XM BEWRERNE T & EWa R, A FHEHF T HF/ B H
wER) . WERB (FlwEA) o ALRAE (FleskEY %K . BER
(Pl R &, EAFI T 5N E R AR . AT ARG AE K,
HFZRRARIN, ©EARMERMEER G, * GERD BH R &R £ F (L
AT RS FR B, BE R T WEURMEERE, AXORAE TR, XX
AR ERNHA TS T TR E X",
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2.5 BHNERZ, REHE

W8 & % GERD #f R BV IR N\, 48 4400 3 [ & 78 GERD % J& + # 1E Al . % 5|
MAMLWNEN. FHRNA, BR. WA, QCEEHAFEZS GERD
B B 2 EAE *", Kessing %"V i — T AT eE 4T % X 3, GERD 2 &1y
BRAFERRAENREFERNTERLEE R EUEHFRARE
& A AL 5 GERD Z A e H R % A .

HHRRKE, ZEHEZGERD ML E X, HFHEEEH — L
RAEIT 5 GERD A <BHBEARER" . AHAREAIN, T2 TLEMHKN
MAKFEEG a1 454E K GERD F# # & = R4, fJLE GERD, RA
GERD By % 4 #1H B Z A8 X %™ . Patel & A K F X I, GERD £H A
B FERERZ R, ZRAHEIfEEEZHX, TGERD X
Rk T EE B2 B EREBZERNRE LSRR X
2.6 HALEMAL
2.6.1 GERD /N w i & £ K

IS RE EFEREREN NIHEEERKBERH#TTHR, &
REN, S@EEREFEAML, REEZEFEI/ AR T E A£K (SIBO)
WP EEAT, MAFNIHELEEKWRE EF D EFREFALD
K, XAEFHREBEZ B A EBNME" . Revaiah &7 X A
PP At | PPI Br G130 /1 2 0y B & AT &L, R F PPI B &1 3
77 % ] 1 3T 8 9E J 1 8E o AR STBO MY KU, JF R BE R (R 5 K #A(F A PPI
A8 % B9 SIBO R ; FElET4g Y, & 3F SIBO /&, /N 2 3 76 4 38 fim i i
WHIRE, B R/NIAAREREY, /NN ES e, W/ ER
AR EHNHEHER, ANTIWERE K. Belei & “H % &I, (£ PPI
657 3/MAJE, 31. 3%y GERD B JL&FF T SIBO, M 1E#% xf A X 5. 0%
FAESIBO, XR—BREEFZEZR (P<0. 001) . 2H HE xR
FIPPIEXERSRE NIHAEIEARKNERHTT CEUNE, 4
RETRAPPINEH G SIBOWBMERBREZREFRLE AT (P<
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0.01) , FEH PPI B9F 25018 5% & SIBO et R 2 FAH %, Fut#h" 3t
177 — 4T PPI BR A f £ W6 )T RE G RAF %, 4R B, % PPI
AR PPl Bl an A WA SIBO WA mERIETHAL A&, L2
PPI ¥& 77 J& SIBO By 4 j% ik 3| 43. 6%, T PPI Bk A-32 4 B 4E# SIBO B9 %
HER 24.T%, XHELXFENMBREAEZZR (P<0.05) , X¥#
AW AR R T E AR STBO By & £ =, JF B EK A 4000 RE B & R 2 4
B EREK (P<0.05) , #78 SIBO WA £ XWERT S E X ZMERHA
— & B KR

2.6.2 GERD 5 sk f# M 4 A&

HHRALIN, RERFEAEF T MEEHNEI, TEXA N MEFH
WL BEMETEIR. BRI KRB D . WAL A A, BB 2EE 4 4k i B iR
(SCFA) (WA EEW RS M) AT RER™, F%F 54 GERD 5
W 2 B AL E & B 15 a5 & W R A #HATIET, WERIERTH, 4
RENGERD REME R AR AL EF, HARR. RO, MEEEKRESE
WHAHEE T HEEME" . K, BRI AT GERD 5Tk A AAE
TR RARER D, GERD B Mg E K E SRS FEFERK
T, 55 AT E M e R T B X GERD A& 23597 1E F A R T A2 1B A,
TEFEEFNEREE.
2.6.3GERD 5. B#EMAES

HFHZENRAMBEERTERES TR ERHEM TR R
TTHR, ERRAIAAERERE BZFRE TRIEE ARG @ EAH
MU FEHRER, EXIARE & Hp FAMER (15.6%) BHRKT
B EEE (47.1%) Y, Mitsushige Sugimoto %" % F Hp AR [4 74 7 #n
RE Z [8] % R B Meta AT BoR, MR | TEEAT B 2 38 o RO &8 KB K
o BHR LI H A Hp BREWGERD BH R EIEFHE, RETH
NHEAFE, RO T EEREE, 0 Hp B P T GERD K 3t 7 /62 —
M HFE. AEEHREBTHARELE T REBHM KT X R
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TTHR, ERETFPPLIETRIMERERWIETURERE TREER
BMAENMAER, RERAHARZRERHBETWIMNTE. NEARFES
BN FERAETHHALE S, WEAFAIAATE A EER L 8 A
B L MEREIIET T, CNRFEERNUNF T RREHE: 5546 K5 ik,
AERIBER, REEAEA; BRAZATRE, RFF AR
BREFENFERERNAZH; BREEZEDEECY., GHATLL
HREBFAAGENEFARFEAL T TIEITH, MASTRABITH
EEMERBEAERAALRE, FZHAR T A RE £ 1697 8l [ ]2 AT
WA A A, BE ST EE ] ReFE RE IR E & .

3 GERD Wy %77

GERD W67 LR M EH Il RER, BERERE, WHREHFLE
W& & K B AR
3.1 A%y

HEE TR RAR A S BB B # 2 GERD W67 TR ER . BN B a4
(1) MM, 29, (2 BEITEA. k. RE. HETHFRNEE
Ke, BEEENE. BROBREEMEN; ) BOUFIEEEETH
FE: W, EM. EXEFSE; (1) HEEFETHENR; BEE
BERT 3 /ANET A H#H AR, FFR K RLEE 15-20em;  (5) BEEERE, K
9@%@%5@@%ﬁﬁﬁkﬁm%o@iﬁ%ﬁ%%%%4A%%ﬁ

MENE ETE ST RFE, #Be—KenEL,

&2%%mﬁ
3.2.1 BHET

BAET EEFN, B4 NS GERD A X ERM EE, BHEL
S5HWiEIT. e T aE R FRMNE A (PPI) | 47 % % B [ A
(PCAB) . H A H2 %A EHA (HRA) . RE AN A2, B4,

PPI 4%\ 4 23677 GERD B MBI 254, b2 githdy, BATCER
AT A ATBRAE A . JUITRAMAERR % K 9™, PP1 %7 % EE F7 NERD
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