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Abstract

Objective: The protective effect of Lianmei Decoction on the intestine was studied to the intestinal
barrier, liver, and lung damage caused by lipopolysaccharide (LPS) in septic mice. Methods: C57/6]
male mice were randomly assigned to the control group (CON group), LPS model group (LPS group),
and Lianmei Decoction treatment group (LMD group), with 6 mice in each group. After 7 days of
adaptive feeding, normal saline and a therapeutic dose of LMD were given orally for 21 days. In the
22 days of the study, PBS was injected intraperitoneally into the CON group, and 5 mg/kg LPS was
administered intraperitoneally to the remaining two groups to create a sepsis mouse model. lleum,
liver, and lung tissues were gathered 24 hours after intraperitoneal injection. Histopathological ex-
amination was done using HE staining; the amounts of ileal barrier factors (Z0-1, Occludin) and in-
flammatory factors (IL-1p, IL-8, TNF-«a) in liver and lung tissues were detected by RT-qPCR. Results:
Compared with the CON group, the body weight of the LPS group decreased dramatically (n = 6; P <
0.0001), and the clinical score of mice was considerably raised (n = 6; P < 0.0001). Compared with
the LPS group, LMD significantly increased the expression of ileal intestinal barrier factors Z0-1 and
Occludin (n = 6; P < 0.0001), down-regulated the levels of pro-inflammatory factors (IL-1p, IL-8,
TNF-a) in liver and lung tissues (n = 6; P < 0.05), reduce the pathological damage of liver and pul-
monary tissue. Conclusion: Lianmei Decoction can effectively improve ileal barrier damage, liver
and lung injury, and inflammatory imbalance in LPS-induced sepsis mice.
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1. 5|15

R B A — P S AR A 28 B ThRE RS, fE BRI R ST SIS 1] BREIE (1 S I Nt i
WOE, NI 510G S AR A B4 B SORE OV (SIRS) B, W Re B B Rl MAET[2] [3]. HEHEMERY =
(ICU) B WLIIZE T R A, 20 4 Ty e e RS AT fi 28 3 vy RE IR B AE R IR [4] [B]. AWEFLR ML, X TBE VI
) AT T R i B R W B T AR ERAE /. ELAE WL SIUIIE], ik 30 HR 2 A R P A T X o 4814
Inel. SR, RRERAEFABALE HANEA S ATE A, IR L ARG BRI 5. B, wHIp ik
BEREIZGH), AR E M B I R LA T o B R

WREEREJE e R 7 YW, ARYEHIGIRRIM . PEMR T & MR ERIGIT AR, o
HSERE IR %, WZRDUKAP ST A0 25~220 EFTE (%EiL)  I5 2RI T A0 1798 AT (iR
TRARBEY S, 0E T IRIT B BRI T T R T, B B A 7] [8]. Hih, EMEA(LMD)H H R
W CRAAE TAEY , MEEIE. D, ERTE . 24, PRI AR K[9]. SN SRR (B IR .
BE)OHEY, RAERMPAE. BB, 52 Sk i mkiE H M 7R YT . (25 B et 287 245 FHAME ik
T, SHINEIH R MRS BHEARI RIS . AR SCWEIT T 87 (LMD) X R 2 B (LPS) 175 5 (11 ik
BERE/N R ORI E A
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2. M5 5%
2.1. SEIERI

AL 18 H 7 A (19~21 g)f) SPF 2% C57/63 MEME/INER:  H1iI B 17 3 v Sk SEIG S A TR
AFRAL(VFATIE S . SCXK(#H)2019-0004; Jii & A 4%1E 5 : 430727230100805565), 17+ T H REERE K 2%5)
Yoty SPF REIIARTR S, I 22°C~24°C, {JF 50%~60%, 12 h HIESE3R G e % &4t 5. IACUC-
CQMU-2023-09035).

2.2. SKIREHY

MG (LMD) &L & B BT rh B 24535 0 B E P T o BR B (P [ EPR) . i R s 23 ol R R O (B R
BRRHRZE, o EPR) ST . AR R bRl T VA R (LMD) . MR (9 ) S (150). F
(12 g)~ AEHEEE(20 g)NAN 1 L /KA 60 435, KK &M 5 min J51H 2 3CKAR & 30 min, 35—
Piile MO 1L KR KB 5min, 3Lk 30 min, EE WIS, &5, ¥ =XHAEE, £5.0(12000
r, 15min), U8R, THERZERAGRAEZIM, AR IS IMABRAINFARIBT I & & 100 mI/5F), T 4CokHd
RfF&H.

2.3 XERASEHE

LPS (Sigma, %M, #t5: L2630). £ FHAEE(AS TR A7) ST ERNEATHR S
Al): RNEERNARUTAERAA): oK ORE(ER)N R TARAR]): TRIzol Reagent (GLpBio, 3%
[E); PrimeScript™ RT Master Mix (TaKaRa, H7Z%); TB Green Premix Ex Tag™ Il (TaKaRa, HZY); feks
HRIRAEAX (T 2R A ALY %)) CFX Connect™ Real-Time PCR 1¥(Bio-Rad, 25 [#); T100™ThermoCycle
PCR 1% (Bio-Rad, Z[H).

24. F&E

2.4.1. BHEWE T

F T CE7BLI6I /N & NMVEMETR 1 5, BEML % 3 ZH(n=6): XTHEZH(CON 4). LPS #AI4H (LPS
H). EMFIZIRITAL(LMD 4). FRIEIRK E (60 k)& H —FIM 2575058, #EA/NRAE, AT
SIS ZE R UL 0.5 I EAEARE B &, LMD A4 T =+ — R Fiab B, B RK—ik, CON 41F1 LPS 4
/NG TR M(PBS); T 1T — K, S TAW—IRG—/ i, B IRA MRS PBS, H
4% 2 BRI VEST LPS (5 mo/kg), M 24 /NI JE S 4 SR AE .

24.2. INRISHRIES
ANEUIRVE SRR L 22 1 [10].

2.4.3. HHAFRIBE
Wt /N A FPIFAAALZY, BT 4%2 BPEPEE. A2k, T S)E, HiHTa
Bo AN - Ao E e TG BT Bl SO AT B 82 .

2.4.4. SERPRKER PCR (RT-gPCR)
RT-gPCR A&l [Fl i+ AT+ AiliZHZis ZO-1. Occludin. IL-14. IL-8 F1 TNF-a /£ mRNA L [#3£iAK
o BHAER S SIS 2.

245. GtFERE
izl GraphPad Prism 9.5.0. SPSS 26 # AT /EEIM T, RATTZ T BRERIGSE T AT 4
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Table 1. Clinical scoring criteria for mice
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Table 2. Primer sequence of the target gene

F 2. BEE|FT

Gene Primer sequence (Forward) Primer sequence (Reverse)
GAPDH TGGCCTTCCGTGTTCCTAC GAGTTGCTGTTGAAGTCGCA
Occludin AGCACTTAACCTGCCTGGAT AGCCTGTGGAAGCAAGAGAT

Z0-1 TCTTGCTGGCCCTAAACCTG GTTGGGCTGGCTCTGAGAAT

IL-15 GAAATGCCACCTTTTGACAGTG TGGATGCTCTCATCAGGACAG

IL-8 TTGTCAGCAAGGAGTTCT TAGAGGGTAGTAGAGGTGTT

TNF-a CATCTTCTCAAAATTCGAGTGACAA TGGGAGTAGACAAGGTACAACCC
3. &5k

3.1 ME—REAR, DRISKITES

UG AL P IE R PEIRTR— RS TT IR, A 6 R RABENL i 3 . SEIRABIICS 140 1 Fos i
CREBREEAZNENLE. F125 3 854/ RIEIEES LPS (5 mglkg), JFfE0h. 2h, 6h. 12h, 24
h 235t/ BT AT N SE 0P oY, alEl 2 FioR e AR/ N BRORIERUIED, /NSRS, PERSTER IR, BARSRIDE
H, RAMEHGEIEF . CON A5 LPS AR RAEME K, LMD AR EIKIEA K. /WAL NS
24 hJa, ETREIE, LPS AMMERZWILE K. PFaraiRE xR, EHE AN RIE2E 2 h T
s ANEUTAEHIL, kAR ST, ANREERAKT 2R BEJRTE 6 h I PPyt — DT b, Hoh LPS 41U
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ik 7 40, SOERFRE T LMD 4L, 1200, /NRPFMKZE, 5 6h AL, AT, B AT 6
h B E. 24h I /NS FEVCKIE LT, WA LPS L7515 14 5, /MR PTG, 8205240,
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Figure 1. Weight changes of mice (X *s, n=6)
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Figure 2. Clinical score of mice

B2 NRIGHKITS

3.2. fF. Fh¢AARIES L

HE ettt 9 B4 RV ILIE] 3. SR IEH . TE W R B AL ) CON ZH ML AH 24 i HE 21 4 5%
LPS ZHL (¥ IR /N XA 5 22 A T TR A0 ML 28 A A R R I, S5k, HFSU 3L 5 LPS 4UMEE, LMD 4
1 40 26 PR AR /b, BLHESI R N8 . CON ZHZ4h M 5e %, R W24, Mivaeerg)e, #i
RIS . SR, LPS AWM RIS BIN0R, KA T IR ZAE, MRS, I HAE A 5T
TR DL B R AR IR E . LMD A 2R BEAR AL B LPS LB B 47 e

3.3. ERE

F RT-gPCR AN /MR FIHH R K% E B E AT Z0-1. Occludin & #E/K AT, LPS 55
[ RREERE T e 2> se A I A SV R B IR LT R0L, TR B R 2 i - R 4 i R e 5 R
HIER 2 —, WiE B Re A o] B2 R Rk 6k ok . ZO-1 1 Occludin 7£ LPS /N [H1 i
H R ZIE 7K BB AR T LMD AR IA/KF(n = 6; P <0.0001). £5HREW], Mz AT S 5% E s IE
W, FRERIEKFIA 4).
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Figure 3. HE staining of liver and lung tissue sections (x 200). (A)-(C): HE staining of
liver tissue sections; (D)-(F): HE staining of lung tissue sections; (A), (D): CON group;
(B), (E): LPS group; (C), (F): LMD group

& 3. FF. FHALATIH HE &(x 200). (A)-(C): RFALAYIA HE RE; (D)-(F):
FhZRLRY]H HE 2t ; (A). (D): CON4H; (B). (E): LPS4H; (C). (F): LMD 4
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Figure 4. mRNA expression of tight junction protein in the intestines
of each group of mice
4. FEDRFIERZEEEH mRNA Ri&

3.4. LMD ¥} FFBESE A FRIARIR N

KA RT-qPCR J7 7460 /)N B BIE2H 23 98 9 R F-(IL-18+ 1L-8+ TNF-a)I7/KF, #RiT LMD FRALEEST /)N
TR IRERITE R« S5 R 1, LPS 2/ B I 23 98 fiE 7K1 2.3 =T CON 4 (n = 6; P < 0.05), T
LMD A 23 JORE A T IL-18+ 1L-8+ TNF-a [£iE(n=6; P <0.05), H LMD #ifi] TNF-a {13635 %0 R &%
Ji 3 (n = 6; P <0.001) (WKl 5).
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Figure 5. Expression of inflammatory cytokines in liver
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3.5. LMD ¢ ffi2H £ % FE Bl F3RiX A9 2 i

K as SR BoR, MRS LPS J5 B3 Bl T R ELIME 7 IL-18. IL-8 i1 TNF-a ) mRNA £iA(n =
6; P <0.05), 1] LMD %524 8.3 (%5 T 2 5E K 71 mRNA 7K°F(n = 6; P < 0.05) (W& 6). DL &5 EIR,
XF LPS Sl it 2 2R 9 1t DS - BRI s, LMD BA 235 I RBUR
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Figure 6. Expression of inflammatory cytokines in the lung

6. FHSAELMARE FRIZIER
4. ¥ig

FRBRAE L T8 FAEIRGAM R« TR EBURTEN G, WARR TR ARG Roe S50 T 51
()4 B VE R NE R BIZRGAE, RIRZEFPIEERE — B E S AN, S AR 1 sE ik kb ™ H [11] [12]. 15 E
RGP 3B SBURTAE D R BN LI 2%, AT 58 50 B H BB A B —. &
SV SORE S N AR KB R PR TR RN 5 A B 2 RS0 2 AR E T E[13]. MEEE TR
CEREE” . CURIR T JulE, LR BRI A B RO R R N Z R R R . H DU A R E S
EEERE I E AR EERE, #OA AR S RIERBI “5I%87 . fEMREPRERRERESES, IR EE
G 3 B FN A E s YL 0 2 MEEAE R A #e B DR 3L JET ST G R R [14]-[17]. BRIL RA £
FRAEYDE D) AN 2 AR B R 22 T2 T 1B Aa T R -

MRS R ERAE, EFE 2 HIME A B TR 2 HE(LPS). BT RE AL R4 7
T I 22 B BB TROE S A1 B A SR AR I JORE OB, 1T 51 3ES 4 B M 90 I 3 25 & ik (Systemic Inflammatory
Response Syndrome, SIRS) [18]. FEMF 5T HEE S | KEEAE /N BRBEAY , 383 00 &0 BRU PRI PRV 23 SR 0P Aty /)N B,
MR RORIL, RIS LPS HI73% . /NBRTEMIEVES LPS R IMH BRI R, BFEARE N, W&
HEFIBEARAT AAE[19]. IXECREIREZ B LPS BIR I RIS, FERAE. KEELAR— RIAT AL A
Ao T TIEE B T M7 /)N BR B R AE BTl , X R B IE M) n] B2 — PPl LPS AN R B[ (E 24
TRATTHI BN S0 225 TR R T M T VS AE A R 2 A B L T A 1 (L 1 DL

IR AEY A — BRI IE SR PR B i LR, M A T k. @M T
N, JEHITE O TR K. GO UKL, AR W TR T 4B R [20] R
JAER LA [21]-[24]. HEW[25]155 . 5 H BEMRZ IR T LERRE 0D, RATRIRE TR, HxHE %
[RIZ8 LPS WUk 145 B B 453 4 B2 -2 B 1R 9 i S W R A A AR5 R A IR A P o

AR Y B3R ) PN B3 3R A A7 A T T 9 o, 7 B PR e 2 473 J 1) 380 I I 2 3o Rl A 2 S5 RO
B ZE B S B, e IhRE TR, 2 EThAERELE 2B [13]. ZO-1 Al Occludin /&4 i /] B2 & 5
FIRE B Sr, 50RRE B B Th RE A 3 M A B VTG R [26]. AL SRR, LPS BiAIZH+ ZO-1
A1 Occludin ) mRNA & B8 T MR TT 4 . EMA RN B35 52T ZO-1 #1 Occludin 535, MM
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Yy b se et . BIRALZ HE Jetalt 5 gPCR 451 —8, EMZ W %R LPS S8U1 ipis bk
27N

TERRBRRE IR AR SIS FR T, e 5 Z 2P IR B2 AFIE[27]. RATHEFURIL, LMD ¥8y7 411
JHFAE L U B R A TR . LPS ZHUAF/ N G5 . A R B b 2% PR s n 55y
FRE. S5 RPL, LPS 4/ AR R ML 7 IL-18. IL-8 & TNF-a i) mRNA ik /KF-tt CON 414 ]
EAEE, 1M LMD Re A 2 biie 2 Bl 7 1ERIE, WA BT 4R AR 2 VAR T B0 H 1. B Tl 200 5
iE AN I PR 4 5 B DL SR R, & 1S SR 5 F S R IR 25 S 1E(ARDS), R, filiZH 41
(IR MR A 5 2 BB AE S S 28 T [28]. AHF LM EEH] LPS 4 Zs4s . iy Bt J5 |
TR I R 2540 IR IR o 6 VMR A . I AR M A5 RER . LMD 2R nT B S e LPS % S HIiif% . RT-
gPCR A& REMH, KIERT IL-18+ IL-8. TNF-a fELZIrp SR ZRIE I E36 0, LPS 5K i 4 0E
K7 mRNA FKIA W] B BT E, I8 M7 A 345 21 525 A

5. &g

gk b, I ST AE TSRz X T A R BB A — € BCR . 45 RKY], LMD WA A LPS
753 IR AE /) R T8 B B 47« T AT 03 R SO SR A, (BRI FUANBSIR N, BRI 52t — D Wt 7

E&mHE
HR I P R R BRI ST (Y5 . 20240122).
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