5532 45 14 1) FEXRAFFERE Vol. 32, No. 14
202647 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2026

BL T B M e s e AR R e Il i S0 B R el
PR 5 O IE JRE /DS B 5 2 AL

MRER', MR, g2, RAF’, #EF', 21, A8, THEHR"
(1. RARFEH KRS ArbE SR, mA611137; 2. TRATPFER A&FRE, £ /X 400021)

[(FE] BT T BRE MR AR S T 00 2t BE e /IS BT it e 36 9 52 e B2 PR FR DL . 053k < i ke, g A iy 40 2 40
it 7% 57 21 2 (Sc-RN Aseq ) 43 BT 1F & 20 1 155 g Tk B 175 5 19 IO Jrk A5 78 2 /N BRL Il i 4 28056 oK A8 4k . R L 38 2o s g ik B i 3 4
A B A I R /N BB IRD g e B A 1) /N BRUBE L0 S B2, BRI R R 4 (7.5.15.30 g keg!) L FREE 8 L B LS R
W4 /N BUVE R R 2 T 4 R IR [ S pef I 00 AT A AR T K AT R 2 IR K 2 - (HE ) G4 6 R AR AR I TG
WA 17 05 I PR 0 AR 208 R P 0 2 T X 07 B 1 22 B (9 45 4 R B o 40 0 TUI — R G B R A3 5 R R 1 2 TR) Y 4
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Claudin-5 1 ZO-1 3k 5501 o 5 < i 09 5 400 Jf 00 ) 45 SR B 7R 5 1F 5 A LU 35, BT 4 /I R 4 % 2400 if 25 7 Sk R L BRI AR R (GO)
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(P<0.05,P<0.01), IfiL 7 ALT F1 AST Wi & F 4% (P<0.05, P<0.01) , HF I i 107 4 6 0 /0> , W 52 5 1 1B 940 11 €00 G A 26 2 0 s 400 i A4 AR
B8/ RAE % . 4K 1 CD68 5 ZO-1, Claudin-5 Fl CD206 5 ZO-1 ., Claudin-5 2 [A] £ 16 T AE AT 68k . Wk 17 56 8 4>
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[ Abstract]
obesity induced by a high-fat diet (HFD) and decipher the underlying mechanisms. Methods: Firstly, single-cell transcriptomics

Objective: To investigate the effects of Erchentang (ECD) on the body weight of the mouse model of simple

(Sc-RNAseq) was employed to analyze the transcriptional changes in the ileum tissue of mice in the normal group and model
group. Then, a mouse model of simple obesity was established with a high-fat diet. The successfully modeled mice were randomly
allocated into the following four groups (n=8) : model, low-dose (7.5 g-kg') ECD, medium-dose (15 g-kg') ECD, and high-
dose (30 g-kg') ECD. Additionally, 8 mice of the same age were selected as the normal group. The body weight was measured at
fixed time points during the 4-week gavage period. The overall efficacy of ECD in alleviating obesity was evaluated through glucose
tolerance testing, behavioral analysis, hematoxylin-eosin (HE) staining, and biochemical testing. Protein docking was employed
to predict the degree of binding between corresponding proteins. Molecular docking was employed to predict the binding degree
between key components of ECD and target proteins. Real-time PCR was employed to determine the mRNA levels of tumor
necrosis factor-a (TNF-a), inducible nitric oxide synthase (iNOS) , interleukin-18 (IL-18), CD68, CD206, zonula occludens-1
(ZO-1), and Claudin-5 in the ileum. Immunofluorescence staining was used to observe the expression and distribution of Claudin-5
and ZO-1. Results: The Sc-RNAseq results indicated that the differentially expressed genes of immune cells in the model group in
comparison with the normal group were primarily enriched in biological functions related to lipid metabolism and inflammatory
metabolism. Additionally, these genes were associated with the janus kinases (JAK)/signal transducers and activators of
transcription (STAT) signaling pathway, an inflammation-related pathway. Compared with the normal group, the model group
showed increases in body weight (P<0.01) and blood glucose level (P<0.01), a decrease in limb strength (P<0.01), an increase in
liver weight (P<0.05) , and elevated serum alanine amino-transferase (ALT) and aspartate transferase (AST) levels (P<0.05,
P<0.01). Additionally, the model group exhibited increased hepatic fat vacuoles, notably enlarged adipocytes in the epididymal and
inguinal white adipose tissue, and increased inflammation. Compared with the model group, ECD groups showed reduced body
weights (P<0.01) and blood glucose levels (P<0.01) , increased limb strength (P<0.05, P<0.01) , decreased liver weights
(P<0.05, P<0.01), and declined serum ALT and AST levels (P<0.05, P<0.01). Additionally, ECD reduced hepatic fat vacuoles
and the adipocyte volume in the epididymal and inguinal white adipose tissue, and alleviated inflammation. Potential interactions
existed between CD68 and ZO-1/Claudin-5, as well as between CD206 and ZO-1/Claudin-5. The key components of ECD,
nobiletin, diosmetin, and naringenin, all demonstrated strong binding affinity with the target proteins ZO-1 and Claudin-5.
Compared with the normal group, the model group exhibited up-regulated mRNA levels of the pro-inflammatory cytokines TNF-a,
iNOS, IL-18, and CD68 (P<0.05, P<0.01) and down-regulated mRNA levels of the anti-inflammatory cytokine CD206 (P<0.01)
and the tight junction proteins Claudin-5 and ZO-1 (P<0.05, P<0.01). In comparison with the model group, the ECD groups
showed down-regulated mRNA levels of TNF-«, iNOS, IL-18, and CD68 (P<0.05, P<0.01) and up-regulated mRNA levels of
CD206, Claudin-5, and ZO-1 (P<0.05, P<0.01). Compared with the normal group, the model group exhibited down-regulated
expression of tight junction proteins Claudin-5 and ZO-1 (P<0.01). Compared with the model group, ECD groups showed up-
regulated expression of Claudin-5 and ZO-1 (P<0.05, P<0.01). Conclusion: ECD can significantly ameliorate HFD-induced
obesity and excessive body weight gain in mice by improving the inflammatory microenvironment in the ileum and further restoring
the integrity of the impaired ileal barrier.

[Keywords] obesity; adipose tissue; inflammation; immune barrier; tight junction proteins
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i KR 4F
1.2 R A SIS 28 AR R 2 K A B ) e R e
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(ALT) I 5 3500 6 CBR YN B B A= W B 7 W F e A3
BN &) 45 43 9l 140122010, 140222011) 50.1%
1% W A% TR i (RNase ) #0151 ( 3€ [& Clontech 28 F , 4t
5 2313A) ; ZO-1 i AR (R = & A=W R A R
") LIt 5 21773-1-AP) ; Claudin-5 H & (1 & 4= 9 B
AR AL H#HS YP-Ab-16961) ; Alexa 488 Hric Y
Pt bR (22 E FEE R R B AR LS
a-11206) ;4" , 6- K Fe -2-FE KL m3| Wk (DAPI) 4% {4 7%
(b R E R ARA A L5 C0065) .
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2.2 RNTESE AR AR A R RN R
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e
2.4 Real-time PCR ¥ i 48 4F 3 A M & % 5 H
mRNA ik 5 RNA $2 B 7] & 58 B0 B 1R
RNA, ¥ % 5 15 %] ¢cDNA, Jil SYBR Real-time PCR
Master Mix #£ 17 Real-time PCR §7 3% , 5| ¥y /% 51| Hh 2%
FHEYRHEA RA R G R, AR 10 SO 8 ¥ IR
WEH N 95 °)CHAEPE 5 min, 95 °CAE M 15 5,60 °CiH
k1 min, 72 °C#EA# 30 s, 75 3 40 ¥, UL B-IL 3 2 11
(B-actin) N S HE A, R ] 2496 04T 28 1 43 #T o
2.5 UMM ERESY R H LA A RNA I T 4R
fiff BT I 2 55 455 78 2 /0N BRI g A 1) A R S5 5
1EH BRI 2 45 3 s .
2.5.1 PR MR A RO S AR OGRS 1A i 20
U5, 38 ok A A A MR, BT R A
ZURE S D) K<0.5 em PR J, IF 0 FH B S R 12 1 41
FENLAISE . K SRS A A 519K 25K £ 2 mL 1%
[ 4% EZ 24 fift 28 vl AR S #F B FRIR 21 3K 25 1K
IR G WAL BB T S 4 3 mL ¥4 EZ 240 28 vh il b IF 78
K E#E S min, i J5 4 °C F 12 000 r-min™ & 0>
5 min( 04 12.5 em, N R, SR J5 FH K% (1) EZ 34
R SE WU S mLUE%, FAEVK BIEE 5 min, FIRE O
5 min, JH #% & 7% W 5 mL 1 0.1%RNase 1) il 7] ¥ %
B o ™R L4 B 0 SR R 1 VA B R T A 1 5 A
B RE S HEAT B B DG 1000 20 i % 55 20 00 )
2.5.2  B¥E R VEAN KRR E R sl sy R
BLAS 2 f4 J7 4h TR S 28 CASAVA Bl 3 10 5% 1k
iy 2 B, P FASTQ #8 X A2 . A 1 DG1000 £
2 i 5z S 2000 BOHE B A RE A O B 42 TR,
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*x1 5l¥HF%
Table 1 Primer sequences
519 JPHI(57-3") K /bp
TNF-a f CAGGCGGTGCCTATGTCTC 19
T iif CGATCACCCCGAAGTTCAGTAG 22
iNOS 3 GTTCTCAGCCCAACAATACAAGA 23
i GTGGACGGGTCGATGTCAC 19
IL-18 3 GAAATGCCACCTTTTGACAGTG 22
T TGGATGCTCTCATCAGGACAG 21
CD68 L3 TGTCTGATCTTGCTAGGACCG 21
Fi# GAGAGTAACGGCCTTTTTGTGA 22
CD206 E 3 CTCTGTTCAGCTATTGGACGC 21

T TGGCACTCCCAAACATAATTTGA 23

Claudin-5 " TGGCATCGTGACAAAGTACG 20
i AAGAGTCCAGGCTTGACGAC 20
Z0-1 |9 AGCAGCCAGACAAAGTACCG 22
T TGGGACAGGTAGGTGGATGA 23
B-actin 3 GGCTGTATTCCCCTCCATCG 23
Tiif CCAGTTGGTAACAATGCCATGT 24

R2, 11 /7 f#% T index {5 B ; R1 Bl readl, f & 4 fifl
barcode FIME— 73 FHRiR (UMI) {5 & ;R2 Bl read2, £
TR R B B o i fastqe X6 B FEAR Y
read2 B8 UF 45 70 AT o BSCMatrix %f & > Barcode
B A TR 45 L BR L ) UMIL 4831 unique UMI 4L
H AE 32 40 i P9 2 36 DR 22 36 6 38 i UMIT ] DL IX
—skread BERE TAYFEE L REAELE 68
% A %% M 25 B PCR 20V ; BSCMatrix i 23 4 4% 4 4>
Barcode Y & UMIE, B UMI L% = 1Y Barcode P2 51
Ry e R R A ANAE , UM 5 I %) Barcode 51 b 75
Src MR RS ORI %) A AR R IR 4 B AT X )

2.5.3 4 MOERE AT R BR 2 A SR A0 )T 4y
BT AT LA 40 B 2 R0 A0 i S Y 4y 2 il B R R AT
Y, S BN N AR AR 1 4] 43 55 A0 e R AR ] 3 PR
IK2E SR . MR RANT o, A A i
U8 HEAT O AN O VR A0 M S B0k E R
(1) LR A 5L [H] He 1] <20% , HEBR U8 T 1 24 1 41 i
(2) B/ 40 i % 5 3 B9 UMIECH =100 (3) B 41 g
%5 B 3L 8 H A 500~7 000, LLFIKF GEM s 3 %
TR AL S LA DL b A A R A MR S R AR
BE R 2R 35 2 D AE 10 - 41t v RS 2 A 25 Bk Sk J2
AR o 4 TR IEAT 40 I SR 2 o M, % i A R AR
B AT HE RO B OE A IE L EE 2 A seurat R
K B Y SC B 73 BT (CCA) 5 BT 4B (MNN) 5 ik 45
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Ak, TA A R [R) 288 2 IR 25 9 40 il =2 8] A 3k PR
K 2 SR HR R A 5 1R Y 3 B IR AR I B AR
Ry 7 | A g ik R 3R 3 25, AT 552 30 AN [ 4 240 it 5 40
RS o ] seurat F 0438 13 2 B4 43 HT (PCA)
J7 9 R B HEAT W 4, PCA I 4k J& — Fh 22 Ve [ 4k 7
Wi, 38 FH 5 22 53 ff 8% v A 10 B8 00 e S B AR 4t ) 2
[ H 5 R 5 3 Ik A 22 0 246 (SNIND) 58 288 5309 6 4
JiLHEAT RISy B A AN R RO R e
W B e 5 B B HE AL o B ¢ o A BE AL AR B i A
(t-SNE) 5 UMAP #E17 0T M4k JE 7, 40 i 22 1) i) 3%
PR 3 3k B B AR B, 7F t-SNE/UMAP & i (%) 5 2 o
MR . TR R RI ML R IES K
55 77 15 (Wilcox Bk FKE 56 ) , %5 52 78 54> cluster H ¥
ARG IY A K 22 55 A% B (FC) 22 H Thred<0.1
[ parameter is: 515 & B4 (FDR) 1 2y 0 26 b5 o, i
P15 2 BE A Cluster B b 35 19 22 S JE A, B Marker 5t
R B 0 AT 400 M I R, 44 i 2R 28 43 B 2 AR A
B 22 100 P R L P K R AR A v 1) — T 200 L )
A — A~ Cluster, X & Clusters 7€ % A I 17 41 g 25 7Y
U E ZHT O VA A AN A AR W 2R R )
A 3k 40 T B X 48 Cluster 55 748 W H A7 AR W) 2 &
MR AR MMEEREEA 2R AT S
B RE R B TR AT A B Ak BT S % B
JBE | SCHR R B S T 0 A0 i S B ) R AR 2R 8 S A
(Marker 7 ic ) 51 & FIAH OC38 B E 47 N TR

2.6 RIETOEKEI [F % 2O-1 F Claudin-5 HH %
FH G 98 56 e 0 B AR K I/ LR g 41 2 ZO-1 A
Claudin-5 /) 5& £ 5 3Rk K ¥ . 8 & Leica CM1950
B A IR 25 [ B U0 A 7 wm Y SEDIR T H . IR
FEREIR I 1 0.3% 7 2R 1L AL T g - 2.0 (1% 5 R 45 22 P il
(PBST)&E VEYI A 3 WK, &K 5 min, Bl J5 76 = 3 T H
5% - 1L F1 1 (BSA) B 414130 min, 4245, 7
4 °CF ¥ g Y] A5 2O-1 54k (1:500) . Claudin-5
PrAk(1:100) —EBEF LK. EZERT R 5K
BP9 — T (1:1 000) — A2 HEH 75 min, 7EER
T HI DAPT % (43800 240 Ml A% 44 €4 5 min, £ #1500
W B R F AR A L 5 Image T MR T
ST ALl ZO-1 F1 Claudin-5 F IR IA .

2.7 PN AR CD68.CD206.Z0-1 .
Claudin-5 J5 %] #] F§ AlphaFold3 #1745 ¥4 ¥ , 4R 4
U Jeg 6 B 22 S (pLDDT) 1B % £ HE 44 4 —
1) 235 A6 A Sy S B ASE D I A A B (pTMD) 43 2K
R L T TR A AR AR (ip ™M) 43 203 8 B TM score.
pTM+ipTM 4 & F 0.5, WA K R 1 B A B AE 0] B
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T AR E M E K BRI IR IT R A A% O T
PE R 43, MO A S2 5608 bk 3 Rl ik A W E N o 7
RO, ZO-1 1 Claudin-5 & Z BF 98 19 i 1 5 %
PR AR WO AR 52 56 K AR S Ay A AR L
it PubChem %45 4 4K B Ak & W) i 53 19 SDF 4% =X 3C
PR A B A B R E R LA,
PyMOL 2.1.0 % {4 X $8 55 2F 47 18 B3 /K 43+ F /N o3 F
P A 25 40 Ak Ak 3 91 F AutoDock Tools 1.5.6 47l
A5 g b H R pyrx B R Y Vina 2.0 #E4T
I3 %t 8 PyMOL 2.1.0 #E47 0] #L4k

2.9 A BE RIS (GTT) ML 20 i 25N
AOK 12 hm 3k IR 4% 1 B 1% 8% 2 DA RS bk ot
Wi 25 I WE K S o IR T G 2 g kg A 4 BRI T
J& L 7E 30.60.90 F1 120 min ic 5% M08 K, 3175 il 48
THEA . A A B A S B ORI I T AST A1 ALT
K-

210 St U5k SR SPSS 27.0 # R 1T B4
S3HT L R TR DL X + s KoK e X REAR AT IE A )
A R B Sy 25 SR B R BG4 B0 W R 25 5
(9 % A B, 3 ) e /D i 3 M 22 S 1k (LSD) Sk $AT 4
] () 22 — LA 2 J7 22 A S TSR TR 2 80 Bk
FURE 575 o 78 e 2 s 08 I X6 ¢ 6 565 40 A
Bl o 7 R 3 AL LL Bl AR ER O 25 0 b B
XL Ja] 7 22 43 A IF F Tukey's #F 17 2 5 b 4 I3k .
P<0.05 &M ERAGIFE L,

3 &R

3.0 TRy N 2E R R R Wi
XoF T 21 5 AR AR 2 /)N BRI g 2 20 B0 L RNA
SYMIT P20 T A A 5 0 T P S S 2 A AT S
FE R VLA B o K I o G e 4 T SR
e CHE AT 20 L SR 2 4B, RIS B 74 Cluster, 1
FE FEA~ Cluster 1Y 41 ifg W AY I T RE , 45 & Marker 5[
A3 M FNECHE B 1 B T4 Cluster0 3 8 G441 it
(Macrophages) W.#f . Cluster1 yE B A 2% 240 jg (&0 B
4 B ) W BE , Clusterd 7 B0 BT B 240 g W2 7 . H A 4>
cluster ) Marker £ [F JL & 1, #2758 cluster6 /5 &35 H2-
Aa ] BE R SR AL . AR Y 2H v 24 i . B A L
3G T, B AT PP 99 R S T Bl e e A SR L
38 58 S RSB in kA
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&1 84 Cluster B Marker & E

Table 1 Marker genes for each Cluster
AR Y Fric
Macrophages 1134

Zeb2
Plpp3
Adgrl3
Igha
Efeector B cell Slc28a2
Errfil
Ebfl
Opcml
Pre-B cell Celf2
C7

Dendritic cells H2-Aa

E 4% 20 I A e 4B 20 AR A T OE W H S R
3 B RIA S (DEGs) . {940 , % 928 200 it 0 7
SRR o I S I (e Sl i i - E
(Cedc3) 25 I it 45 1 6 (Cers6) I Bt 5 4 i A 75
B K B 5 R B 3 (Acsl3) , 3% 34N [ 5 48 5E Fl
i i AR 4 VDR O ], T e 8 A0 I R e R R 4

5 E AR 1938 % £ 3% “ Janus 1% 2 R 8 I (JAK)/
15 5 5% 5 J e S0 T F (STAT)E 538 %7, JAK/
STAT {5 5 f O 4% 2 MBS 51 RIER 1%
TR AT A TR A ) BT 4 R 4R s AR B st
Jo 38 AR R BTG o 53 Ak A B SE R B 2 K 4
U vl LA 3o JAK/STAT 15 53 [ 7 4 45 1 4 /N i
1738 4 5 918 53 F 9 Occludin 45 % %5 % 2 76 LR 4
i Bt 20 A S 5 3 g %ok I 40 T AT B 41 i
P 22 S B R HEAT BRI AR (GO) 43 #r , R B P 26
B E A L 32 3K 19 22 S SE IR AR W 2 T e R B AR A
5508 B A A0 5 B, B8 78 8 ik 5 0 RS T B
2 L 3R RS AR R TS Bl B O N A8 A AR 3
BLo D3G5 RS BRH i A4 o

3.2 R AR AR S S 0 R R N B T
— M B 5 OE A R BT AL R T
I E RN (P<0.01) ; SRR AL, R bR i
H/NBUR BB B 3 R (P<0.01) ., 5IE# 4 i,
AN 21 /)N BRI OB i T T AR R 3 T i (P<0.01) , 1Y
Ji g i 2 R R (P<0.01) s SRR AL LA, R 45
7R S 2 /0 Bt ot £ T AR 3R R (P<0.01) , DY
Jiz 77 B B 36 i (P<0.05, P<0.01) . WL 2,

®2 ZBRSHXCST/NRERE . I¥E & TER 5 E B0 (t+£s,n=8)

Table 2 Effect of Erchentang on body weight, area under glucose curve, exhaustion time of C57 mice (x+s,n=8)

20 51 il /g kg MRS /g QIR AT Sy B[] /s
EH 4 27.98+2.61 1 394.83+200.58 96.00+17.69
TR 2 33.18+0.99" 2533.16+562.14" 54.16+12.28"
TR 7.5 31.00+1.06 1 838.83+178.81% 76.00+4.33%
Z BRI 4L 15 29.01+0.81% 1617.33+197.31 101.00+14.53%
R e 30 30.41+0.91 1777.16£133.49% 89.50+8.87%

TE 52 L E 1 P<0.01; SRR 4 A P P<0.05,7 P<0.01(F 5 [A])

3.3 TR RE S BURE BT & 2 RE A E R
JEVTR S 5 0E 5 4L g, A 4 /N BRURTE IO I
iw LY ALT 1 AST B 8 F+ &5 (P<0.05, P<0.01) ; 5
B2 A, B 45 A9 i 4 /DS BRUTE R B = L I
ALT I AST Wl & T [, 2 % B A 4 it 2= 2 L (P<
0.05,P<0.01) ; 5 1E % 41t , SR 2 /)N UM 48 1

BRI S O M AR 2R A I P B RN 4§
f14 (BT i 0 FIORR U 2 06 5 SR AL 2 LR, — R 45 R
e 4N BT T R0 17 s 0 B b o LI 1L R 3 A
345 1 B n b R

3.4 TR W O IR R /DN BRBR 52 RN I 1 WAT
JERE R SR NS W 4 40 HE Y (25 R BoR , IE 4D

W AVEH YL BRI ; C-E. R AR P R gL 2-E 4 TH])

1 ZBRFx R R E R SR (HE, x200)

Fig. 1 Effect of Erchentang on pathological morphology of mouse liver (HE, x200)
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£3 ZFHax CST/NREFERE . MiE ALT. MiE AST BRI (X+s5,1n=6)

Table 3 Effect of Erchentang on liver weight, serum ALT, and serum AST in C57 mice (x+s5,n=6)

21 5 F 4 /g kg JHF U T 45t /g 1L ALT/U-L"! 17 AST/U-L!
EHA 0.91+0.08 22.96+4.89 154.05+16.64
AL 1.64+0.29” 92.36+33.53% 204.40+31.23"
TR R Al 7.5 1.14+0.26" 35.55+7.73% 151.50+£28.49%
TR e 15 1.00+0.20" 29.30+9.52% 151.88+26.07%
TR 30 1.02+0.24" 26.80+9.78"Y 145.65+£32.36%

TS IE R4 E Y P<0.05,2 P<0.01; SR RI4] H g ¥ P<0.05,% P<0.01(F 4 7))

BN 105 240 M /N TE R, R UL B A M1 TR 2 i [
SR I8 T IR AU B N 7 200 ML R S i e AR 2 A
55 1E B2 L A, A R 4 /N BRI D 4R A AR T I
K, M2 I 40 i B S8 8 i i) el AR 4 ) W A
Z . SERA R, TR U A5 R /N BRUIR U 0 i
(LAY AN e N v L T A S s S 1 7/ e 1 4
/N R EGE o W i WP 2.

\:/ PR r P
NEA ~ R % 8.
\I;{‘. GG \ ¥
A B

2 ZRRiAXRERE/ R Z MR AR REELAFM (HE, x200)

i B 75 WAT HE 4 {5 25 5 7 | 1F % 44/ BRUIR
17 240 M /N TE R R WL B R A5 M . S IEE L
L R AN W T RN T NI T R PN
Wl 2 . SRR LA, R 45 R AL/ BRUIR
7 40 B AR R BT S 0D | SR A A b o B S I
15 WAT (1) HE 4% (0,25 48R —BR{7 el T e Lk 1Y
JIE 107 240 M A4 FELBS A B i L 2R A S . DL AL 3

Fig.2 Effect of Erchentang on pathological changes of epididymal adipose tissue in obese mice (HE, *x200)

Ve

A

N g

A B

B3 ZFriaXERM/RERAERARBETHAZM (HE, x200)

Fig.3 Effect of Erchentang on pathological changes of inguinal adipose tissue in obese mice (HE, x200)

3.5 AR MR AR DR A O R 4 5 T
JHE 2 /0N BRI i B0 200 i B SR 2 2 D SR AR R AR SR K
CD68 43 4l 5 20-1 ., Claudin-5, CD206 43 %] 5 ZO-1 .
Claudin-5 #F 47 8 11 % 42 0 2 71 22 18] B4R 19 7T fig
e, 45 B4 R, CD68 5 ZO-1 ipTM=0.27.
pTM=0.34, 45 & H H BE 4 —245.44 kcal-mol” (1 cal~
4.184 1), CD68 5 Claudin-5 ipTM=0.2 ,pTM=0.42 , 4%
4 A i fiE~-70.73 keal- mol' . CD206 5 ZO-1 ipTM=
0.43 . pTM=0.47, 25 & A tH fig - 386.73 keal-mol '
CD206 5 Claudin-5 ipTM=0.28 ., pTM=0.48, %5 &

HAE A -47.25 kecal mol”!, b T REHEHZ
[ AEAE B AT REE o D03 58 s R B n A et

3.6 r T XTI 7 AutoDockTools 1.5.6 K 14
o 3 R AZ O S ZO-1, Claudin-5 FTAZ U 346 P B

- 232 -

PR R EMRE AR AT TR . AR K
B, ECD " 3 A% O 3% 1 i 40 5 OB AR A A e Y
Sy S R WS R A 5D B —E A S
T P, DL ot R AL 8L, Horp Claudin-5-7 it R
FE 454 58N -6.6 kcal-mol', Claudin-5-H ¥ E 45 &

it} - 6.2 kcal-mol”, Claudin-5- [ ¢ % 45 &
M - 5.9 kcal-mol’, ZO-1- & M K % 45 & fE
J - 6.5 kcal-mol', ZO-1- il ¢ % 4% & fE
J - 6.6 kcal'mol', ZO-1- FE f¢ & 45 & #k
41 -5.7 keal-mol”, 3+ ff ] PyMOL 2.1.0 # 17 7] #L 1L

AR DB S R BRI AL R

3.7 TR G T RN BRI S0 R T
HIH mRNA BB EHEA R SIEFALEK,
B 2 /N B AE % 3 ) TNF-a, iINOS L IL-18, CD68
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mRNA 7 ik B 5 FF 55 (P<0.05, P<0.01) , 4l % 3L A
CD206 mRNA ik i 3 TR (P<0.01); 5 A4 H
B, ZBR 45 R & 4/ B TNF-a. IL-18. CD68
mRNA % i& B & F % (P<0.05, P<0.01) , CD206
mRNA % ik B i T+ 5 (P<0.05,P<0.01) . 51E% 4

o, 5 A 2 /)N BRIl i 5 %% % 45 2 11 5 1] Claudin-5
M ZO-1 mRNA % ik B i F % (P<0.05, P<0.01); 5
B2 LA, — R 45 5 i 471 B Claudin-5 1 ZO-1
mRNA £k W 75, 28 7 A 4e it 27 5 X (P<0.05,
P<0.01). W% 4.

x4 ZEEiz3 57/ RE RS TNF-a iNOS . IL-18.CD68.CD206.Claudin-5.Z0-1 mRNA 7K EH $0 (x+s,n=6)
Table 4 Effect of Erchentang on mRNA expression levels of TNF-«, iNOS, IL-18, CD68, CD206, Claudin-5, and ZO-1 in ileum of C57

mice (X+s,n=6)

24 5 /g kg TNF-a iNOS IL-18 CD68 CD206 Claudin-5 Z0-1
E w4 1.03+0.56 0.67+1.04 1.03+0.31 0.87+0.43 1.89+0.45 1.78+0.54 1.67+0.29
H R 2 1.67£0.87"  1.35+0.65%  2.34+£0.35%  1.89+0.65°  0.87+0.56  1.17£0.37"”  0.59+0.39”
TR Al 7.5 0.98+0.32% 1.11+0.43 1.54£0.56”  0.98+0.14" 1.54+0.53" 1.93+0.329 1.98+0.21%
ZBRG h E Al 15 0.87+0.54"  0.63+0.43%  1.31+0.56" 1.15+0.36" 1.78+0.35% 1.49+0.43"  1.35+0.65"
T WR e ) A 30 0.67+0.45 1.12+0.54 1.45+0.64°  0.75+0.14" 1.76+0.19¥ 1.56+0.25 1.54+0.43"

D e YL 0 45 0 W, 5 E H 4L g, R R
2/ BB % 4 8% [ Claudin-5 f1 ZO-1 Bk B ZET
[ (P<0.01) ; 5B RI A Fe g, — B5 1 4% 70 & 41/ B

Merge DAPI

Claudin-5

Z0-1 & H #FE W 8 I 5 (P<0.05,P<0.01), %1%
o 5 2 4 Claudin-5 #5 [ 3% 358 W 3% 7+ & (P<0.01) o
LK 4135,

Merge DAPI Z0-1

4 ZFRiAX C57BERE/NER B B ZO-1F0 Claudin-5 R %K E R R E (3% 2k, x200)
Fig. 4 Effect of Erchentang on expression levels of ZO-1 and Claudin-5 in ileum of C57 obese mice (IF, x200)

4 1Fig

T3 T A H 2L (WHO ) B JIE R SRy %k fedt B A4
AR 1) S 50t 32 g 7 R R o Ak AR e gk
9o DRU: DRI 28, LI A AR PR B 2 i A I PP AR B S —

i e S A MEBEAT PR 2 BE 2 AR AL A B

67 7 T S B T, v R I PR i A

THUREF R IR AEING T LB A b 24 U R B A

B> HETBOk B 1 [ A SIS R, T R 25 XA
+ 233 -



932 B 141
202647 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 32,No. 14
Jul. ,2026

RS ZFiH3T C57 BB/ R Z0-1 7 Claudin-5 T i& /K F 59 & 1
(x+s,n=4)
Table 5 Effect of Erchentang on expression levels of ZO-1 and

Claudin-5 in obese mice (x+s,n=4)

20 5 Fik/g-kg' ZO-17MHRE  Claudin-5 98 Y65k ¥
IEH 4 74.47£5.14 76.17+7.04
iR 52.47+4.71" 44.37+£9.90"
R A 7.5 69.62+4.61% 49.67+2.18
W h i A 15 73.62+4.64% 79.10+1.70%
R A 30 68.02+3.64% 50.35+4.67

J7 LA R AR B LA B AT T RO e A T

2 H TE Z W A 5T P R B R vT DL L
2 0 R R 5 LR A I IR /0N B S T T AR
S, TR (AR S R TN A 0N R A B AR
WEEAEL . S9N, 2 K I R BRI IR T T
DA DR R AR MR A g RS A 208 K i 3G . AR
JEon NN & T, R A=), A5 LI
Wiz ml DL 2 st = R Y. BR AR oY R L IR
JHE 2 51 AR I 7 78 e AR R K, A4 e 5
Hh B R /INAS 55 1) I i 4 02 AR 2 50 3R B R I T
DA Jb 25 A PR I I 4, o T J 5 | A 10 g A 7 12
T3 A AT LI e A 5 | RS ) I BB SR

JIES R S B 52 WAT 55 18 i v WAT 3 38 g 197 40
J A B K, S A, ML TR I 4 i PRl 48 A A A B U
T B A 5 40 B B LT ol e R 65 4 3k 2 7 A R 7
™ RE U 420 R i R B 0 AR S SR B R
IRIT I W T E S 1 R Y R D7 40 44 R KRR
5 20 23 5 i 2 1 B4 155 O o

AR R R A T I B B A0 M B SR 2 A e B AR AR
20 5 TF H AAE L S s A i 25 R R GO A BT AR W 2
e m EFESIRBEAWMRERBAEL, HEY
“JAK/STAT {55 5 3l [H " 4 it 8 B% AH OC , 33X 48 7R 2 bk
AR TF W I8 & AE RN BTG o fg RS R B 38 B
B ASASU AT AR S 8 R MR, 3 T DA BR i AT s R
T B T HE RN L BR A AU LR R E
A 23 B O i 3 B B A, B B R e R b B
Wi 8% %8 1 42 2 1 AR I A3 A1, W 1 R R 5T R P Y 32
R gy T 3 37 PR R 0 E R R T2 A R T R T
SECY S WS R R RR R S 0 IR N U A Sk
SiE 0, 3 A R R, N B R R B ZO-1
1 Claudin-1 7K P B AR o A% 52 560 76 R 4 i 90 o
A JfL I 0 9 BR Al b — 2D R ] A% AE A
P25 B B 55 B0 R 22 180 9 OC 3R o B 6 2 TN 42 R R
JiE % 1 CD68 5 ZO-1 . Claudin-5, CD206 5 ZO-1,

- 234 -

Claudin-5 f77E HAE R BEPE . 43 XF 42 1 I 42 78 —
PRz %5 2 20 0 AL B I PR K R R R R Al
£ 5 Z0-1.Claudin-5 ¥ 7 8 4 9 45 5 16 PE . Real-
time PCR %5 4 & W] — Bz nl LAt 35 40 ) (= iz £ 48
FL[H CD68 , TNF-«,iNOS  IL-18 & ik , i i #Il 48 &
Kl CD206 ik . [l g S e 98 g B4 /s — R ik
I7 J5 8] % E 2 8 A ZO-1 I Claudin-5 3 ik 34
Je ZO-1 F1 Claudin 2815 8 1K) 18 T 1 25 5 57 B
[[0R =Y R s = SRR L, B U s e = S Vol N R

25 bR aR AR S50 Gk R BT o A — R O 0y
DB LI SR L IIE RN P R A TR WAT Ji B
2207 BT AE AR KO VP AS R 1 0 R R 9 8 44
7R R4 U R A B I AT R AR S 5 AL
iR B A TR, A< 5250 Rk B R AT LA b 2 R
ARG RO R /I BRI o, X 5 AR v i 2 O [ g 48
FRET, 34N 9% % 2 5 11 ZO-1 Al Claudin-5 # ik, oF
46 52 B8 /I B I8 Ji B 5 o B A7 G o DL 3§ 5 1 AR
(AR g
5 FRERE

G, B H IS R R pTM/ipT™ 43 (H 3241,
AR R A U 0 B 1 2 A A5 A e D Es L (AR
AfeHEEE A Z E B EAE etE SR
S5 R 8 B AR A Y . R AR SR T R
r 5 s 2H 0 JIE e /DN RS B A R A o W L (HORAE
oAl 48 A5 5 1A 0 25 S LA 50 o R e o i i
USRI RSO o 3 X ATRE R T g A
A 2R 2200 B 0 PR AR T BRI AS ) 5 £ T RE
VOIS S [R) Y 2 ok R DTS5 06 S [) i 2R
TR PE R 22 5 0 53 8 A 92 00 ik 1 DR A i 300 %
TE /N BRI B R R i S A IE JRE /0N BRU BT g B 240
e St 2 WO R o S B R BIL TR, FE S IS Y B
i LD S 778 | B e N R B O 2
2 F 5T LT IR A R AR LS . RN 2
ZAb R AE S TS W 5T AN B 57 2, DA 4 1 TR
A HAIF 58 R 1 03 v R R S 1l I
ANERAR BT R PLE . R AR LR R Z AL,
AW FEATE AR Ay JIE JHE 1 BIL 1 F 5 B i PR 245 4 it 1
PRI SCHE A I B I R A AL AR A 40
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