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[Abstract]  Objective: To explore the therapeutic effect of Huangliantang on reflux esophagitis in rats based on the

esophageal microbiota-bile acid metabolism. Methods: A reflux esophagitis model was established through the forestomach
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ligation+pyloric clip-induced incomplete pyloric obstruction method. Rats were assigned into sham operation (control) , model,
high-dose (51.54 g-kg') , medium-dose (25.77 g-kg') , and low-dose (12.885 g-kg') Huangliantang, and positive drug
(omeprazole enteric-coated tablets, 5 mg-kg') groups, with 10 rats in each group. After 2 weeks of continuous administration,
hematoxylin-eosin (HE) staining was performed to observe histopathological changes in the esophageal tissue, and 16S rRNA high-
throughput sequencing was employed to detect changes in the esophageal microbiota. Targeted metabolomics was employed to
measure the bile acid levels. Enzyme-linked immunosorbent assay kits were used to determine the key serum inflammatory
markers, gastrointestinal hormones, and functional indicators. Results: Histopathological results showed significant squamous
epithelial cell hyperplasia and papillary projections in the lamina propria of the model group, which were markedly alleviated after
drug intervention. Compared with the control group, the model group exhibited elevated serum levels of interleukin (IL)-13 and
tumor necrosis factor (TNF)-a (P<0.05, P<0.01) and declined level of IL-10 (P<0.01). Compared with the model group, all drug
intervention groups reduced the serum levels of IL-18 and TNF-a (P<0.05, P<0.01) and increased the IL-10 levels (P<0.01), with
the high-dose group showing the most pronounced effects. Additionally, compared with the control group, the model group
elevated the serum levels of motilin (P<0.01), gastrin (P<0.01), substance P (P<0.01), vasoactive intestinal peptide (P<0.01),
pepsin (P<0.01), and pepsinogen (P<0.01). Drug intervention ameliorated gastrointestinal dysfunction and reduced serum levels
of gastrointestinal hormones and functional indicators (P<0.05, P<0.01). Esophageal microbiota data revealed a significant
reduction in the abundance of esophageal microbiota in the model group compared with the control group. Huangliantang
intervention significantly increased the abundance, especially that of Lactobacillus species (Lactobacillus johnsonii,
Ligilactobacillus murinus . Lactobacillus intestinalis) , and reduced the abundance of harmful bacteria (e.g., Lachnospiraceae,
Clostridiaceae, and Pasteurellaceae). Furthermore, Huangliantang improved bile acid metabolism in the serum, reducing the
expression of certain bile acids [chenodeoxycholic acid (CDCA) , tauro-alpha-muricholic acid (T- aoMCA) ,
glycochenodeoxycholic acid (GCDCA ), glycolithocholic acid (GLCA ), glycoursodeoxycholic acid (GUDCA), etc.) ], and these
changes were significantly correlated with differential taxa of the microbiota. Conclusion: Huangliantang may alleviate esophageal
mucosal injury by modulating the imbalance in esophageal microbiota structure and improving abnormal bile acid metabolism,
which is closely related to the regulation of the esophageal microbiota-bile acid metabolism axis.
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Table 1 Effect of Huangliantang on body weight of RE rats (x+s,
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¥ : A. Sham 41 ; B. Model 4 ; C. HLT-H 4 ; D. HLT-M 4 ;
E.HLT-L4H ;F. B3 fiwh 45
E1 EZEFHWREARRKEHRBHIW (5,2=10)
Fig. 1 Effect of Huangliantang on water intake, and food intake

in rats with reflux esophagitis (x+s5,n=10)
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B2 HEZFNREXBREEHEESHZM (HE,x50)
Fig.2 Effect of Huangliantang on morphology of esophageal mucosa in RE rats (HE, x50)
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3.3 KUK ROCHEAE bR AT

331 HEEZX REKBRIMGE RERIRWZN 5
Sham £ [ ¢ , Model 20 K R IfiL 7 TL-10 i 25 B A1 (P<
0.01); 5 Model 4 It % , HLT-H 44 .HLT-M #{ .HLT-
L 20 U & % 7+ 55 (P<0.01) , HLT-H £ 2% 5 &% 4 .
Model 41 Ifil % ' IL-18 . TNF-a 7 & A1 4 T Sham 21
B0 8 T e (P<0.05, P<0.01) ; B &% 259 T Wi s

F2 HEZWREXBRMFRMEBIRHOZM (x£s5,7=10)

) 4 2R R HLT-H 4 8505 A (P<0.01) , Hk &
HLT-L 41 (P<0.01).

LPS {4 1 4% S {2 /R , Model 41 #H ¢ T Sham
B TR (P<0.01), 25 %) T i 5 ) 2 2 B
1%, B A 700 a5 AR, T BR 5G  mae e R Ak R R A
i) B 2 3% v T W5 8 BE 9% 2K % RE K B3
SOD WYKo W2,

Table 2 Effect of Huangliantang on serum inflammatory indicators in RE rats (x+s,n=10)

215 Flie /g kg IL-10/ng-L" IL-1B8/ng-L"! TNF-a/ng-L" LPS/EU-L" SOD/ng- L™
Sham 21 52.50+2.72 234.18+39.73 7.3045.62 369.89+61.06 537.50+39.75
Model 21 10.79+2.94% 691.85+44.31% 14.00+6.44" 1181.67+75.08% 309.21+34.89%
HLT-H 4{ 51.54 38.85+3.67" 396.01+30.31% 3.60+3.38" 715.96£64.34" 387.82+43.56"
HLT-M 4 25.77 26.11£3.79" 540.19+35.00" 7.00£2.00" 782.89+51.93" 368.65+46.33%
HLT-L 41 12.885 18.26+4.19" 528.69+29.90" 4.90+2.40" 989.81+74.71% 339.32+41.419
B SE R e 4 0.005 43.15+2.40" 251.42+47.619 9.30+4.57Y 558.89+75.47" 476.93+35.38"
3.3.2  #E X RE KRG S WHiEER B I aed KEE H VIP & 2 3 EFH(P<0.01) , 8% 37 T il
KARFRISEm 45 R oK, 5 Sham 41 LA, Model 41 Ji T 8t 2 R AR OR B v VIP, A HLT-H 41 %%

K EH MTL % & i % 7+ (P<0.01) , 5 Model 4 It
3 HLT-H 24 \HLT-M 41 0] i 25 B AR S B v MTL
FriE(P<0.01) , B SR me i BE 8 18 35 B AR K B af ¥4 o
MTL & & (P<0.01). 5 Sham 41 FL#¢ , Model 41 K fi
M3 H Gas & 1 (SP & i 24 2 T+ (P<0.01) ; 8%
N VSRR S AH A T Model 2H )45 2 A [ 72 B i
e Ho HLT-H 4 B W 5 s 4 5 SR e fE . Model 41

B (P<0.01) . 5 4 Model 44 K B PP PG 7 i i
FH TR (P<0.01), 8% A W Re s W 2% PR K R PP PG,
Hrf HLT-H 41 \HLT-L 20 850 77244 (P<0.05,P<0.01) .
E—2 X NOS HEATRII , 45 4 1 /s Model 4 K BRI
HNOS & & .35 715 (P<0.01) , 8% 17 T 1 W RE 6%
it SEREAR R BRUMLTE N OS & i, Hih HLT-H 413U B
FE(P<0.01). W33,

x3 BEFWMREXRMFEBHHE.BHINEMEXERIZIM (F+5,n=10)

Table 3 Effect of Huangliantang on serum gastrointestinal hormones and gastrointestinal function-related indicators in RE rats (x + 5,n=10)

20 5 il /g-kg' MTL/ng-L" Gas/ng-L"! SP/ng-L"' VIP/ng-L" PP/pg-L" PG/pg-L' NOS/mmol-L"
Sham 4 221.02+24.06  156.65+17.85 73.52+7.22 131.67+19.61  24.76+3.05  40.40+3.78  23.18+3.52
Model 41 381.14+27.91%  406.67+20.97°  180.00+9.68”  328.14+13.31%  48.69+2.87” 72.55+4.43%  63.50+2.76>
HLT-H 21 51.54 273.47£17.61Y  250.61+18.71Y  128.78+11.07"  212.40+14.06"  35.00+2.98"  44.15+3.96"  40.05+2.92"
HLT-M 1 25.77 307.97+27.50  307.02+19.04"  139.04+8.49"  245.45+16.05Y 37.27+3.58"  58.15+4.00"  42.99+2.30"
HLT-L 41 12.885  363.97+27.50  363.76+24.16Y  167.47+8.40"  318.03+18.26 45.0143.58"  54.20+3.56"  53.45+3.40"
YA S e 4 0.005  322.91+31.51Y 200.74+17.72%  105.34+6.87"  155.16£17.97" 34.61£3.55" 37.46+3.04" 31.77+3.75"

3.4 FA KRBT ER A B

3.4.1  HE N RE KR IR B AR 8 1Y £ ot 40
ot BT A AR b £ ™ FE 52 e RE, A
W AR A 5 E — 20 6 £ 2 KRR T R A 3 A AT R
] A 4 2% 50 A, >R 2 53 43 BT vk (PCA) i e /D
I k- 3] 43 B (OPLS-DA ) X BH 3 iR £ 4 2E 17 40
Bro &5 W, Model 415 Sham 4 & % 70 5, 24
T J5 ) 1] Sham 20 5 % , H OPLS-DA %4 i /R

Model 21 5 Sham 2 43 25 B 1. | 7] s 4% 751 70 41 Ko B 3¢
w41 5 Model 41 43 55 I 3 o UL SR AR
L

3.4.2 AN RE KRR IE TR 96 4% 16 FH 43 A
3.4.2.1 BN RE K BRULTE w1 R I 2 M
SEARIBTERR R i — 2B Y8 SR A 6 RE K
BRI R A3 5 1 R A L AR 350 5 6 27 IR T
iR VEAT E fE 0 M. 5 Sham 4H HL %5, Model 4 H 4 ¢

. 43 .
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Ry 2 : CA .CDCA B & 7155 (P<0.05) ; 55 Model 41 Lt
A, 25 W) WS HLT-L 41 | B 56 o me 41 ) 0 & R 9
(P<0.05,P<0.01), H454AH AR : TCA.GCATE
Model 41 #1513 (P<0.05) , 259 1 i s 751 42 1
R TCA BY7KF-(P<0.05) ;HLT-M 41 . HLT-L 4 .8

SRR ZH B R I TCDCA 7K 3 (P<0.05,P<0.01) .
HHERES S MPIZHETTRZ : GCA . GCDCA £ Model
P i (P<0.05) ; 259 T 1l J5 HLT-H 41 \HLT-
M 2l HLT-L 20 Kz B3 &4 me 25 0 W & 98 (P<0.05, P<
0.01). W34,

F4 BEFWREARMBPVZETBRREELESBETHERNZIE (X+s,2=10)

Table 4 Effect of Huangliantang on primary bile acids and their conjugated forms in serum of RE rats (x+s,n=10) peg L'
215 Fl /g kg CA TCA GCA CDCA TCDCA GCDCA
Sham 4 552.38+446.82 78.02+17.89 146.10492.66 54.34+22.92 1.42+0.49 21.40+13.42
Model 41 1 688.86£944.49"  175.69+88.23"  331.15:160.79"  1379.21+145.23% 2.78£1.12"  87.15£74.21"
HLT-H 41 51.54 1307.98+446.44 97.98+26.64"  101.52+45.75" 902.73+447.80% 1.73+1.08 20.86+9.21%
HLT-M 4 25.77 2083.59+1213.58  119.80+66.89 82.31+10.44Y 1 574.04£782.61 1.12£0.70°  37.51+25.02"
HLT-L 41 12.885 877.51+304.60°  102.18+49.06  60.22£16.96* 119.36+49.01 0.64£0.36"  16.08+9.19”
UAE SE AL E 0.005 795.41+442.817  109.28+56.34 113.64+42.96" 104.11+74.82% 1.04+0.529  24.36+17.327

3.4.2.2 B A RE R BRI H R ORI R M H
54 RUB IR 09 52 6 K R ILE vk O I R
N LA RV R A7 73 b7, 45 R 7R, 5 Sham 41
e, Model 41 K B iM% o DCA K& H 45 & A4 i1 it
% : TDCA .GDCA W] & |4 (P<0.05) ; 25 %) T fii J5
W % R 9, Hoh HLT-H 418 % F 4 DCA .TDCA .
GDCA (P<0.05, P<0.01) , HLT-M 41 W] & T 4
TDCA. GDCA (P<0.05) , HLT-L Z4 W #] & T 4
DCA . TDCA(P<0.05,P<0.01). Model 4i+ LCA &
Hgh A AR T2 : TLCA .GLCA W & I3/ (P<0.05,
P<0.01) ; HLT-H 41 B] % F #§ LCA. TLCA . GLCA
(P<0.05) , HLT-M £ W] & & ## TLCA . GLCA (P<

0.05) ,HLT-L 41 W W] {2 "F ¥ LCA .TLCA .GLCA(P<
0.05, P<0.01) . HDCA K H 4% & ® JH 3 B2 .
THDCA .GHDCA £ Model 41 # W] & [ # (P<0.05,
P<0.01) ; HLT-H 41 W] B & ¥ ¥ HDCA . THDCA .
GHDCA %31k (P<0.05,P<0.01) ,HLT-M 4] . HLT-L 41
) B & B i HDCA . THDCA . GHDCA iy 5% ik (P<
0.05,P<0.01). ‘5 Sham 4 It %% , Model 41 H* UDCA J
R4 R R TUDCA Bl F % (P<0.05) ,GUDCA
2 LR (P<0.01) s 259 T Wi 5 , HLT-H 41 91 &% |- i
UDCA (P<0.05) . F # GUDCA 1 # ik (P<0.05) ,
HLT-M 41 B & F i TUDCA ) 3 i% (P<0.05) , HLT-L
20 0 2 T GUDCA YR 35 (P<0.01). L35,

F5 HEFWREXRMFFREEAHEBREELESRPETERNPIN (Y£s5,1=10)
Table 5 Effect of Huangliantang on secondary bile acids and their conjugated forms in serum of RE rats (x+s,n=10) pg L

21 5 /g kg DCA TDCA GDCA LCA TLCA GLCA
Sham 41 166.49+71.20 17.50+9.66 40.32+14.52 4.48+1.75 1.59+0.34 430+2.27
Model 279.56£102.99"  35.08+23.09" 83.78+49.73" 16.52+9.17% 2.98+1.56" 29.02+24.05>
HLT-H 41 51.54 148.60+70.60" 15.72+6.28" 18.84+10.20" 8.42+3.05 1.69+0.34> 5.82+43.02%
HLT-M 41 25.77 249.46+136.56 16.68+9.68" 34.78+16.54" 15.37+8.42 1.68+0.72% 6.92+4.55Y
HLT-L 41 12.885 154.50+42.80" 8.52+2.36" 45.21429.18 8.35+3.08" 1.16+0.47" 3.56+2.15%

AL e 2 0.005 159.50+132.55”  16.59+7.02% 36.42+20.01% 6.29+2.99% 1.61+1.01% 4.40+2.59%

21 5 Fl /g kg HDCA THDCA GHDCA UDCA TUDCA GUDCA
Sham £ 185.87+90.27 51.45+14.91 15.11+3.55 90.28+38.78 3.78+0.83 1 749.74+926.25
Model ZH 1022.32+204.84”  74.31+23.34" 68.70+8.88% 52.44+14.90" 2.56+£1.04"  4521.16£1275.13%
HLT-H 41 51.54 338.92+120.74”  10.97+0.99" 6.27+3.08" 100.92+39.02% 3.36+0.70 2 114.58+1 020.20%
HLT-M 1 25.77 674.71£250.87  29.04+12.64" 18.01+9.23% 54.39+22.66 3.68+0.85 2975.84+1 836.92
HLT-L 41 12.885 431.65+280.55"  22.86+14.50" 14.93+12.94" 58.08+24.76 3.28+0.52 1 472.57+549.07"
TS e 4 0.005 404.58+345.63"  36.92+25.03" 33.04+32.41Y 50.60+20.19 4.26+1.48" 3 136.48+1 396.55

- 44 -
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3.4.2.3 B X RE K BRI A BRI R K H 456
BBV R 52 g 25 R W oR . 5 Sham 41 W
Model 41 K f 1ML 75 # HCA .« -MCA ¥ & % I
(P<0.01),25% 1+ i J5 HLT-M 41 & % T HCA %
ik K F  HLT-L ZH RE 4% W {2 N 4 HCA .a-MCA K ik
K (P<0.05, P<0.01) . H 25 & % B 3 % . T-

a-MCA . T-B-MCA . T-o-MCA 7 Model £1 # B & [~
¥ (P<0.05) ; HLT-H 41 \HLT-M 41 .HLT-L 41 ¥ RE %
B2 T U T-8-MCA 3% ik /K (P<0.05, P<0.01), [A]
f HLT-H 21 . HLT-M #4 . HLT-L 41 B & T
T-a-MCA , T-B-MCA . T-w-MCA % ik /K ¥ ( P<0.05,
P<0.01). W36,

*6 HEHWREXRRMBHFREBREELSEBETRAOZME (X£5,1=10)

Table 6 Effect of Huangliantang on muricholic acids and their conjugated forms in serum of RE rats (x+s,n=10) g L'
215 F /g kg HCA a-MCA B-MCA w-MCA T-a-MCA T-8-MCA T-o-MCA
Sham 21 8.45+4.44 47.74+50.52 62.68+22.06 249.58+186.52 15.78+3.68 91.57+41.78  2.44+1.68
Model £ 125.11423.84%  260.05+142.99% 189.72+65.32% 254.72+136.02 28.54+17.39"  171.50+75.26"  4.73+0.86"
HLT-H 2 51.54 41.51+18.94  468.07+97.93  501.57+146.20 627.59+203.41  8.60+3.31" 59.12+7.07"  2.11+1.32Y
HLT-M 41 25.77 31.95+14.78"  936.17+723.47 465.63+214.10 631.70+250.23 11.48+6.49% 72.80+30.56"  2.00+1.36"
HLT-L 41 12.885 18.25+3.02% 62.34+9.99°"  290.36+76.35 433.45+185.19 11.62+5.25% 52.0613.46Y  1.24+0.93"
LIS Al 0.005 10.1142.06"  108.98+25.56"  195.00+47.11 253.55+108.74 13.09+6.65> 84.87+40.93"  2.40+1.86>

3.4.2.4 %A RE KB AR AR R 1Y
R 45 B B R, 5 Sham 4 M 4, Model 4]
DHCA . UCA 7K *F- W] i F i (P<0.05, P<0.01) ; 24
Y1 T ¥l 5 [ X DHCA . UCA % ik, H v HLT-L 41
AEf% BT F 4 UCA 33k (P<0.05). W& 7,

x7 BHEHMREXRMFREMBETERAZM (F+s,n=10)

Table 7 Effect of Huangliantang on other bile acids in serum of

rats with reflux esophagitis (x+s,7=10) pg L'
205 /g k! DHCA UCA

Sham £ 0.3340.16 16.02+7.87
Model 41 2.53+1.66" 58.71+22.017
HLT-H 4 51.54 0.83+0.23 55.01+15.93
HLT-M £ 25.77 1.87+1.75 55.50+8.75
HLT-L 41 12.885 0.83+0.72 35.05+18.919
WA G hr e 4] 0.005 0.97+0.48 19.75+9.07"

3.5 HHAKRREERBESHT

351 #iE X RE KR &8 W2 MM
M 25 b SR O 4 T, HLT-H 417 80 3% RE R 4
BAn L H 18 R KO IR R A K T 8 3R I A
U, R R R R BB A R AR AT B A
Bl 1 A (CF SCH“HLT” %678 ) o % £ Sham 41 |
Model 4 . B 3% % HLT-H 41 8 36 b w20 047 63 48
E A A A I B BOHE oy A7 o X 45 4 KRB A AR
Alpha Z FEPEIEAT 20 M o 45 5 o (3 i o R B
BB, 5 Sham 41 [t # , Model 41 K R & 4 B B
Shannon 3§ #{ . Simpson #& %% . Invsimpson 8 %i 4 #H
B FFE(P<0.05), 5 Model 41 FL A, 8 3% 7 RE 1% I &
14 K B % B BE Shannon 5 % . Simpson $8§ %1 .

Invsimpson F8 44 (P<0.05) .

X 4% 20 K BB S T BE Beta 2 FE P E AT 40 AT S
K FE AR T (PCoA ) B8 W FE 4 18] 22 =, 40 AT 4%
SRR (3G 9 MR 44 B ) Sham 2H 5 Model 20 I
oy B, R WL TR A BB W] Y 2% S 5 T B0
75 Model 41 43 85 5 B 2., U0 B 3% W 1 )
Fi 2l 5 Model 4 WA — & 1Y 22 555 0F H B %
ZHAH T T Sham 2H 356 W] 259+ 15 A #F 2 Al
RT3 — o % .
3.5.2  BE N RE R BRI Y Bl 1 R
M XA 2H K R TR R R R AT 0 AL A5 R
7 (g o BB A4 8k ) L ZETTKF 1, Sham £ DX
JEBE ] (Firmicutes) . fLFF 7 ] (Bacteroidetes) . A8
JE T I'] (Proteobacteria) | il 4k 1 ] (Actinobacteria)
&N F ;5 Sham H L, Model H LT 1# 11] AETE I
]2k T T A G S R TG, JEE RE BT A X R T
s 25 T WU BAT R T BB R T W T4
POIE SYEp 3 =

1 B K F F, Sham 4 L FH AT H B
(Lactobacillaceae) | & 12 1# £} (Lachnospiraceae) | 2
Bt (Clostridiaceae) . I 7 78 [ F} ( Pasteurellaceae) |
7 K K W B (Prevotellaceae) | 8 b 55 3K i #}
(2 N S S R
(Corynebacteriaceae) . #if Bk |4 #} ( Streptococcaceae) .
LT B Bl (Bacteroidaceae) 5% 24 F ; 5 Sham 4H HL %%,
Model 4 & MR & BF AR A L WA E IR IR
P FEE A EE SR A B R AR B ER R AT
WA F R W E TS IR Y TS,

. 45 .

( Peptostreptococcaceae) .



H3255 164
20264 8 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 32,No. 16
Aug. ,2026

R X B AR A T Model 4145 248 K B0 .

)& K F L, Sham 4 DL A M W OJE
(Lactobacillus . Ligilactobacillus .
Limosilactobacillus) \#2 ¥ J& ( Clostridium) . F& Ik
W J& (Prevotella) \Wi ik s W) T 14 J& (Rodentibacter) .
1& 745 % IS @ & (Romboutsia) %5 N F ;5 Sham 4 [t
B, Model 20 K B8 75 IR 14 & Wk 14 3l W) 4T 1 s 5
N B T S WA DL R R R

TEAN K b, Sham 4 DL FLAT W )8 Kk 2 &
(I Ligilactobacillus ) AU FT 1 & 55 4 5 0 b £
5 Sham 41 b % , Model 41 5 %% 1 Lactobacillus_
johnsonii .
copri ., Lactobacillus_intestinalis %5 M| g & T I , 8% %
VAW RENS B L DL A £ A R .

3.5.3 % 7 X RE K BUE & W 22 5 90 b 2 B
X252 R B TR 22 S ) R R AT o0 BT LSS R B
7~ (34 5t R B i A% 8E) Model 41 AH %% T Sham 41 T
4 108 4>, 114 408 4~ ; 5 1% 1 AL T Model 4 I 7
268, NI 18441 Hih 49 4> 22 53 W) i 7 4 ¢ il
YA RE, LIZ A9 22 R YR %O i — 2050 B
H R R A, 45 R B8 % % 5 Sham 4 3K ik
HHUMARIL , 5 Model 41 % 1K AR S, #E— A0 Ui ] B
HEVREEMGE RE XN BEWIFERL, #HERNW
FHERH R 2 35 B A (14 9 o BB hn A ) s 58 45 .
3.6 EEWMES IR CES T EERE
5 M8 R B9 A G o B AL, 2 B R S IR TR
Z [A)AH ELAE FHOG 2, 0T R )23 WK Mg A JHE 4 o] 5% i) RE
B s A2 Ak o H v 55 IR Y R A A DG Y A
e AR R R E RS, PR R E R
(Lactobacillaceae) X # B #f (Loigolactobacillus
rennini, Lactobacillus timonensis. Lactobacillus sp.
CBA3606,
Secundilactobacillus silagei) 1] BE 52 M AH 11 B2 £h /K ft
i} (1) 22 15 , 1L 5 CDCA . Ta-MCA \UCA % & 3% 1F Al
5 T 9% Bk & B (Veillonella criceti, Veillonella sp.
VA139) . ZE 0 FT B J8 (Massilibacillus massiliensis) .
W& 5 I W JB (Malaciobacter) 5 CDCA .
Ta -MCA ., UCA % W 3 IE Ml % ; B AT W &
(Helicobacter canadensis) . £ & W W & Bl
(Siphoviridae) . 3 & & J& (Eikenella) 55 GCDCA .,
GLCA .GUDCA 35 IEAT K . DL RO Ui W 3 3% 1
PR AR o 9 4 T A i e R (455
B A W R R DAL ) B R IA BT 5 e A R IR
# i , H h CDCA. Ta -MCA. UCA. GCDCA,
. 46 .

Ligilactobacillus_murinus, Prevotella_

Paucilactobacillus suebicus.

GLCA .GUDCA 5 ¥ 73 G SH R A 52 90 I 2 1E AH ¢
KFR o LB SR R R R R
4 itit

RE & —F i WL 1k 2 Ge 5 , L & AL &2
B W R ZREE MM EAER . HAiHE5EAh RE
BT BN EY I E R P E O RS
YERTR 58 1 e 8 40 M L 43 Wb 22 b AR RE A T, i
M5 &8 R, #EmE A ER),
HSF IR B FERRIE I | R IR T R0 B AR
B, AR PIRIT RE R 25504 R m R A BEED
HE T 1% 48 05 7 B I PR A B s Sk o R LB AR A
B A T HIS A .

Ty h w98, RIE I 2 R T2 AR R
TRCE R FE T A0 BT R RS TR R G
SEMESY, B AEWKE A TR Z BRI AT AT X I AR
I 7 v I A 1 A 286 S B9 40 K 2R M S E T Y
R EE R . RE BYAZ O 96 FEER 1 0 20 48 B I A2 S0 I
Yo (B IR AE) RIS & JE IS 2 R A
U UPOR ViR W= O S E S e A RS ) D)
ORI o I L R AL A
YER™, e € 2 M T B b3 2 $4, a2 5 0 [
B . X 5 S50 R REARAR A P 1 3R 3k A G
T2 REA R HOE  BERE R AL Th A LR A
i 3 B D E s AT A sc i E B ks B M sh 4,
Ul 2 B AR UK, T 2 A £ A IS 0 R S M
X EIUE T B V7 e 08 2 RE KR A R0 0 9
R

ULAESR B & U S AR R R, ]
A BE T AR QU A RE & AR &R T G 1 %
32 B OCTE 8 3 AR WA 5 2505 7, 7E REIRYT
ORI —E W) AT R T A IR
MR AR T B 73R 9T RE BUME I AL®I . 45 R %
B, 3% A AL BE B 3 3% RE KR — M 2E B0k
AR R ROK D) R B A A 80 LR 0
B FGetE RAE , B REAT A0 5% RE Fr ] B B8 E
BEZRALFIR T MR AR 50 . EOh S R
3k A DGR A3 B R T T R A T Y 25 R R
5 i BET R 22 8] A AR VR D 45, Sy e R i
A B A A AR I 4 R T R AL T B
EAE -

B RO AT DA IR R R O A
R A0 A o AN, O TR R A AR
KRR A R E L LT S BB R MR
R A R I 4 R O M T RE G O 2 R i
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25 RE MW B A . a0, Bt 26 300 i i
S B T A R R AR E I, 4 TNF-e IL-6
S5, 51 R JR) T R RE BCRE BRI £ A R N R R0
AWEFE KB, RE A6 7 R BRI 3 R A A 4R 48 s
TNF-o IL-B . % 4 ,1L-10 ) & 2 F # ; [ i RE
Model 4 K BUE 48 1 HE 20 1 W 2 A%, BLBUR 1§
WHE R EFEE IS, 1M A % B Lactobacillus_
johnsonii . »
copri . Lactobacillus_intestinalis %5 W I} & F I , 8% %
HEWGER B FHDL A SR RS VIKE 'S
W REZREE B IRBOR W F B T A i F
DL b $ i 42 7 50 3% 3 v] BeE o T B AR AS A
KA R IEIRIT RERYVER]

JIEL 3 T o U v 7 A I ] ) A AR ) L Bl
Ja M TR A 7 R A R A (R 8 A
VA BRI IR L B CA \CDCA K 55 H ik
A i R 25 4 1 23X (R &5 A AL IR ) 5 /038
O3 AR WA I ) 25 5 B 9 IE T 1R 7E M T 20 T il
(9 1 TR A2 R 9 I i %, £ 4% DCA \LCA K H: 2%
B VRGN TEIR ) IR R AR AN £ 4 28 I 3
05, 3 ] L3 ik 185 S 0 P AR Y 7 A BT NF-«B
W BH R A A T A T R AR R
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