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Abstract

Objective: To investigate the protective effects of the flavor-reduced Lianmei Decoction combined
with Wumei and Coptis (W + H) on septic model mice. Methods: Male C57BL/6] mice were randomly
allocated into three experimental cohorts: the control (CON) group, the DSS + LPS-induced model
group, and the W + H intervention group. The model group and W + H treatment group were subjected
to intraperitoneal injection of LPS (5 mg/kg) combined with DSS to induce intestinal injury-related
sepsis. The treatment group received a 21-day pre-treatment of flavor-reduced Lianmei Decoction via
gavage. Following the intervention, general conditions of the mice and damage to intestinal and he-
patic organs were assessed. HE staining was used to evaluate morphological lesions in the intestine
and liver, and RT-qPCR was applied to analyze differences in the expression of colonic tight junction
protein (Z0-1) and key inflammatory mediators (IL-1p, IL-8, IL-17, TNF-a) in intestinal and hepatic
tissues. Results: Compared to the control group, the model group exhibited significant weight loss and
abnormal fecal characteristics (P < 0.0001), as well as intestinal and hepatic organ damage. Interven-
tion with flavor-reduced Lianmei Decoction significantly reversed these phenotypes, upregulated co-
lonic ZO-1 expression (P < 0.05), downregulated pro-inflammatory factors in the intestine and liver,
and effectively alleviated histopathological damage. Conclusion: Flavor-reduced Lianmei Decoction
has a reparative effect on colonic barrier dysfunction induced by sepsis and can mitigate synergistic
damage to the colon and liver.
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2.1. EhfpsCLE

RIRENPTEIEE 18 R SPF 4% CS7BL/6J HEPE/NER(7 JE S, Y9 19~21 o)l B T Wi 3 s s5ts A
T, FFHFREAKIE: 430727230100805565 M VFAfiE: SCXK(H) 2019-0004. Sh¥F03% T ERIEE Rl K24
SPF s, ISk e Nl 22°C~24°C\ 18I 50%~60%, FHELA 12 /NI REIEER . AHT 783k
27 BRER A HE RS ALHES: TACUC-CQMU-2023-09035).

2.2. SECHZEY)

KA A E )5 S5 9 ¥R AP EE R AT R, H4 8 KRR AR e %
TE o RIENEZ(W + H)FIREU R S P Za RS T2 BB AME T 1 L 4UKhRiE 1/ e B
JE BT ZUCES A (B R KKEWE 5 min JFHSTK 30 ming RPIRER FIRER). & IFLRITHE
W, AE (12,000, 15 min) 5 id 9850 G, R BER: 28 KOGEAT R IR Y . A3 2508 454 100 mL/
7, HEHAFT 4CHEE %

23. FERASUEHE

A FAEYERR: AT RNA $2HU1 TRIzol ik7(GLpBio, 3 E)AE . K LEE. FAREGY
W H B RN AR AT Wi 3 ) 6 & PCR SR PrimeScriptTM RT Master Mix 5 TB Green Premix Ex
TaqTM II (TaKaRa, HA). @& 5HEE R : fEZ 0 LPS (Sigma, EHE, #it5: L2630)K% 2 5 H (LA
BERAL TR 7)o FESLIANES: Z50RAR R HHE 2R Al 28 %A 34 5400 B Bio-Rad (3E[H)
24277 ) TI00TMThermoCycle PCR {1 CFX ConnectTM Real-Time PCR X R4 58 K. -
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TERM 5 HIMBOER S, ¥ CSTBL/6Y HEME/N AR BEHL R 73 2 IE 7 X H(CON). IR BEAEALAL(DSS +
LPS) KB TR(W + H) =4, FHE 6 X. FHHEWT: W+ H HABZEL: 21 RIUEEH 03 ml ER
VERE, 1 CON 4157 20 ] [7] 25 45 T 25 AR R AE P 257K (0.85% NaCl)iE 5 . fESLIAE], AV 51Ty
W E R 0.75% DSS #HTIHIETIALEE . 255 21 HoRREZ 1 /M S, BR CON 4HiE 5455 PBS 4t,
HARWHIIAT IS LPS (5 mg/kg) LAE IR ERIE . 11 24 /NI J5, XEATA 2R3 sLita 2 MR At . Ak
SIGFE TR L 1,

2.4.2. INREEEIES
NIV R, WL 1.

2.4.3. HLATRIBE

SEIG 45 R SE BRI IT I S 452048, MR 4% 2 KRR AT e . b G,
G R BEVRAS JBiK S A S AR Y, W H AR DI R o RIHIRACKS - fRHAL(HE) Gt F ARG A0 35 1)
VIR AT, RAAE BAEE NIRRT, AL E B VY .

2.4.4. IR ERE PCR (RT-qPCR)

A FEF A RT-qPCR AR E B4 17N 46 1 S IEZH 23 OGS R A B (IL-14+ IL-8. IL-17 %
TNF-0)ff] mRNA #5% £, FEEPNGE 7SS h BE8EHE R Z0-1 BRI SE A & 1A
wEIM I sE BRIl e Tk 2 4.
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0.85% NaCl pretreatment
Acclimatization Drinking freely 0.75%DSS LPS(5mg/kg)

, 5 Days 21 Days | 24 h
! L L X sacrifice
e—

CON: 0.85%NaCl
DSS+LPS: 0.75%DSS+5mg/kg
W+H: 0.75%DSS+5mg/kg+0.15g/ml2 A+0.09g/ml 5 %

Figure 1. Animal experiment flowchart

B 1. shSiiRiEE

Table 1. Mouse feces scoring criteria

= 1. NRERTFSITE

PER(4) TRE (%) RAEER KA H
0 0 % G
1 1~5 FAHK e I PP (+)
2 6~10 ot UL AE(+)
3 11~15 i PR L (+++)
4 >16 IKFERRAE S L ()

Table 2. Primer sequence of the target gene

2. BEE3|HF5

Gene Forward primer sequences (5'-3") Reverse primer sequences (5'-3")
GAPDH TGGCCTTCCGTGTTCCTAC GAGTTGCTGTTGAAGTCGCA
IL-1p GAAATGCCACCTTTTGACAGTG TGGATGCTCTCATCAGGACAG
IL-8 TTGTCAGCAAGGAGTTCT TAGAGGGTAGTAGAGGTGTT
TNF-a CATCTTCTCAAAATTCGAGTGACAA TGGGAGTAGACAAGGTACAACCC
IL-17 CTCCAGAAGGCCCTCAGACTAC GGGTCTTCAGCGGTGG

Z0-1 TTCAAAGTCTGCAGAGACAATAGC TCACATTGCTTAGTCCAGTTCC

2.4.5. ZirFEHSE
iz Ffl GraphPad Prism 9.5.0 SPSS 26 AT /EEI R0, KT ZE 0. BAERIES kit T4
AT, 4 P <0.05 BHANEGA ST EE X,

3. &%
3.0, pER—EER. DNRIEEITES

16 S REBENMEME G, 18 /NSRBI R 3 ANKAERL . BfF 7042 B s AR W 0 AR A 4 5 -
5 Hids— AR EEAR (LI 2), & 2 H#HT — IR SEIRES P (AL 3). DSS i, 2ilzhPiab T
FERAS, RIS EIKREI, H&HAEEKIZ L8 TR 21 RIERES(LPS, 5 mg/kg), 4
25 24 h J5 WS H] T AR E A%, ot DSS + LPS 4 HRIE &9 5.3 . FERMEL KT, DSS + LPS
AR 16 REFFE MMM, FFT 5 22 REWAWIR M, HREmEAEEREE T W+HAH. I
RSN, 4 LPS G/ B B3 shsb . IR AR A A GRS R M. - H W+H 41
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Figure 2. Percentage of mouse body weight change (WT)
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Figure 3. Mouse feces scoring

B 3. INRFEEFS

3.2. if. BAAREZFTWL

4 JE7RT HE Be iy 200 B2 1PAL 25 58 0 X IR AL (CON) A ZA S5 K i, JHF i S U IR 3 55
A, RIEZWEG. AHEZ T, DSS + LPS 2RI WIE A /N X A T3, B KRR R
M S S S R A5 K e AL S5 AL, & W+ H THUS, IR ife e 222, YR
PGB B2, HAMHATE TR . 48051, CON 4LiRER 1 e BRIk s A 5T 5 A
AR AEE; T DSS + LPS ML 1 45/ BB i)™ 52 451, RINPEERGAKE . P s G bt JIF
PEBEAILZ FE MK . W+ H HI S i B SRR A A B 5B R, A B BT,

3.3. BRETK

KM FRH RT-qPCR FEAE B30T T % 4/ BREE  h oGBE R B SR 7 ZO-1 B, BT ZO-
| RYERRlIE b5 BBy EL e B AR O 2 5y, HERIAFE 0 P IRAAE TUR5 BER D e R BRI T . SR80
MR =6,P<0.01), DSS+LPS ifiS4lH 2O-1 MFRIEEFZMH], HACHKT W+HAH; X453
PR, WMOENRZ RENE A RO R RER R A Rk, i B ZO-1 MFRIA SR B R
3.4. W+ H 3 FF & ERE FRIFRIER I

NV W+ H FAEEEG T JORE (R 550, A AR RT-qPCR HAE B 17 /N4
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3.5. W + H M4 S REE FRYFRIE R
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Figure 4. Liver and intestine H&E-stained sections (50 pm)

4. FFREFNRAIE H&E &4 H (50 pm)

1.5
o) % 3% % %k %k k
o
o T
S 1.0
<C
=
[a'd
e
2 05
=
&
oo LI BT L
\§ S R
Q)O x\? $><
%oa
Q

Figure 5. Expression of tight junction protein ZO-1 mRNA
5. BEERER ZO-1 Y mRNA &Rik

DOI: 10.12677/acm.2026.1641363 1312 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1641363

4_ %k %k %k * 50_ 3% % %k %k % 3% %k %k 6_ % %k %k * 30_ % % % %k %k k
40 I
30

20

20

10

Imllll M Tadl #1_Nn

[N * 9
&2 N
Q Q

Figure 6. Hepatic inflammatory cytokine mRNA expression
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Figure 7. Expression of inflammatory cytokine mRNA in the colon

B 7. SRARAEAEE T A mRNA Ri&
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FRBEAE (Sepsis) A& 16 I Go B S MK T G 3 UK 42 B SO N ER A AL, I AR R S BOER — HIE &
ANI718]. ZAH A & T B EAE R R, fabf st (i al ke iE 38 5 Tk A4, i, B ImiE K&
FE LR ) A 22 B (LPS) oy LB IS 4530 H R e A AR P9, 1T LPS SR 2R AE TS AL, Hodk Ay vl
FF KRR SORE N TR, HE M T B4 B RORE SN ZR A i (STRS) [9]. 111 18 1) RE A -3 ) AR —
AAROITAEACH . Sy Sk aThRe, Wb DINERRERAE . MRERAER T rh B i 7 Bvewy, HORAR R
R KA B JOE . EMEZRIR)T 7 EZR . BUAIARY, 5 i S B J Xt
1 TE SO B BAT TR, bl B B G AP AR RI[10]-[13], JERCARTE B “ A ThgonT eedad “ 1 - JF
PR AR BB O3 R OGS RE ) PR R o I FLIRIR P 25 C A 2 PO B AT Ve T (EF[14] [15]. DHIRAR
WRAZ IR ZH A REE R ABIRIEMHZ XS DSS + LPS 15 5 1 5 U M 5 A R BEAE ) 2R
HA BRI S

FEARB T, FATDUEE BRI SN 7 ) — ARG E L, 7 DSS 53 A/ BORAS RAF, (BRSNS LPS
24 /NiYJE, DSS+LPS UM 7 RIZNA R E R RE B Rl KRS Wi 2, it W+ H ikt
B AE VR B AERY SRR ) T TR B B D05 o Rem @A 20 22 KA T2 H LT HR ML A, W+
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H AR BRI . IR BEARIERRA T RIECIRAS T R S s R BT I RE /7, WIIESE T Hpihk
JiE (978 17

Jr T8 B B AN B R 3 BT, B LR s N JE AR NAR DB IR R GE BRI 25 o 7E 1 T8 P36 5%
BETR R #M(Dextran Sulfates, DSS)i& fil/IN UV B B4, 1M 5 2 BE(LPS) 3 B A SIS 7 i 4 5 KT I
B P B E R E A SR MOER R O M. R IERE(Tight Junction, TI)EE H 2 4ERF b 40 i a4
HEAMEMZ O T H, ZO-1 fERCERE R, (e e iR O SN 48 W0 55 40 i e s M
T RFEEA T EARRIER . FRATIA LB 2RI, BRI S5 ke s S5 M Bt . RO R A BE 2 4,
bR E & W EN UM B R R ff A . RT-qPCR &5 5t — 4R 1 HArTHLH]: DSS + LPS W3 Fif 745+
ZO-1 ff] mRNA Fik/KF. ZO-1 sk S EUGEEE MR, NNEERANMAEME TiER. mw+
H FUb A JO8 7 20-1 MR, X — B WER L — i1, WESY LG, W+H HYeRF T 45
R ) s e BV s S — D7 T, i B ZO-1 SRk, W+ H Bk T iE A B DIRE . X P
TRAFE F AT B2 IO A2 S A I B0 5 R 2 B AR Rl SR T S SRS B B i TR R 1
A o

EGIHAL T, W+ H FIFERIH T S5 R R B IL-17 K fERIAIE S SR
B R R A A A A P S RE AT OC. W+ H BB WM F T IL-18+ IL-8. IL-17 J2 TNF-a, XFp “Z 4L
R AT ARSI, A BT S A R ) S K

JFFRIEAE S F 8 T L9 1 3 — T ok e 2%, A 5 52 B il 9 8 R I B0t . HE Y taifmi iR 7 DSS +
LPS /IR & 284 AR S HESI L. 0+ 2T, FHZH IL-18. 1IL-8. IL-17 X TNF-a [F5R
KRR . A IL-18 A TNF-a /2 280 OB AR S R, 17 TL-8 A& 5@ R PERL4E MR 7o W+
H FHAMNESEE 7R IR, BHRE N T RIAE T/ mRNA KF, FEl2xf IL-8 f#mfilfE %R
ST NI ZU(P <0.0001). X R B W+ H 815 1 25 ST 28 8 240 Bt i) BRI (0 S 4, DT 9 2 OS2 JoR 952495

5. &t

v b, ARSI ) T RN TE K EE A IS TE . SR IS, %A AT
AR 6 R OB, AR B IE, IRk HE (W + H)Eed L 5 e 2 2R 1 ZO-
LIS, W T Bt AU B, G R T W HFALSUATLL IL-8. TNF-a AR ) A DR -0
BT, MR T IR EE S . PSS . (EFFTCRERN, HC AR it — B L.

E&UH

KT AL BEEE T EZ R H 4 (%5 20262YYB022); K7 T X RS R H AR R E 3L 4 (95
20240122).
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