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WE. B¢ KB IELERS S KRS 2B E/E % a0 ( Classically activated macrophage, M1) #8449 % % ,
ABGRALF 0 FIAAAH . ik W45 AR R - % F (Sprague — Dawley,SD) X AL A 2 A AW, #ABA
"Rk Be A 8 Bl SR RAEAR AL S, G ikt 20 REME K R AR A 40 e g R AE IR AR AR E AL R & A
UL, HAS5 RS EFARATAARAS R, S BMEMERNETRTE 6 A R A AL T ERREMK, K
MK & Lees 454k . fn g /K-, K A BB %, 9% 2R M) € 3% ( Enzyme — linked immunosorbent assay , ELISA ) il & & 5 40 2 4%
KBTI EF - o Tumor necrosis factor — alpha, TNF — o) | & 48 i 4% — 6 (Interleukin - 6,IL - 6) , F#H & — v
(Interferon — gamma, IFN — ) fe =} #k £ % ( Fasting insulin, FINS) /K P, X K4 — 4740 % & % (hematoxylin — eosin stai-
ning, HE) #= %, 9% 28.4¢ % ( Immunohistochemistry , THC) ILIR Ak £ 20 2% 9% 32 3K % A B o4 4 02 47 & 4 CD68 M1 EHAF &%
CD86 #=if % — A AL &, 4 B (Inducible nitric oxide synthase,iNOS) % X, & & i % J% ¥ i 7% ( Western blot, WB) # )
CD68.CD86 #= INOS &1 4%, AR BRI E , LHEUER —RARERSRIAKEN D 5 EF AL, EA 41K
JRE Lees 35 4. o fig /K T [ H b = B ( Triglycerides, TG) (A& %5 B 5 & & J2 B B% ( Low — density lipoprotein cholesterol
LDL - C) = & 28 J& 5 %& & J2 ] B% ( High — density lipoprotein cholesterol, HDL - C) ] 2 # & % (P <0.001 P <0.01),
FINS & 8 & 3348 54 A 37 4& ( Homeostatic model assessment for insulin resistance, HOMA — IR) Bk 8 21 22 TNF — o IL —
6 2t R FE¥MmM(P<0.05.P<0.01 KRP<0.001); 5HA Mk, B4 HMKR T JEREE ffgKF (TG), FINS,
HOMA - IR B p By 28 248 K B F (TNF -« IL - 6) k3 % EF AL (P <0.01,P <0.05 &P <0.001),:2 /27 &7 &4
Lees 454t LDL - C 2% FH% (P <0.01 3P <0.05), ALRHEEIHC 247 27, A4 24k 5 9] S ) CD68,CD86 % iNOS
FA 2 BRI 23 5 (P <0.05) ; & A 25 20k £y 20 28 2 B M CE-, CD68  CD86 A iNOS ['a bk 2 it iz i8] 2 2% K (P <
0.05 P <0.01) , - PRAFHK/ SHHELBIL Y Elakmie, hflgRAMEMEKER), WBANE T, 5 EF4
YoAR, B R 2 R By CD68,CD86 & iNOS & & R A KT 2 HF 5 (P <0.000 1) ; 5AER 4 kA, B I 7 K7 & 41 CD86 &
iNOS & & £ ik 2 F A& (P <0.05 £,P<0.01), & % 34 % fu fi5 21 CD68.CD86 % iNOS & & £ 2 3 % F AL (P <
0.001) , BAZ:% & H FLLE Lees 35404 CD68 & & A3k 7 @AL T ffig 48 (P <0.05 £P <0.001), %3k FEREIEITIE
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Abstract ; Objective To investigate the relationship between the inflammatory state of obesity with phlegm — dampness syn-
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drome and the M1 polarization of islet macrophages, as well as the intervention mechanism of Wendan Decoction. Methods
Forty — five SD rats were randomly divided into a blank group and a modeling group. The modeling group was fed a high — fat diet
for 8 weeks to establish an obesity with phlegm — dampness syndrome model. Twenty obese rats were then selected and divided
into a model group, a Xuezhikang group, and low —/high — dose Wendan Decoction groups (5 rats each). The blank group
(normal group) comprised 5 rats. Each treatment group received corresponding doses via gavage for 6 weeks, while the model
and normal groups received equal volumes of distilled water. Body weight, Lee’s index, and lipid levels were measured. ELISA
was used to determine pro — inflammatory cytokines (TNF —«, IL =6, IFN —v) and fasting insulin (FINS) in islet tissue. HE
staining and immunohistochemistry were employed to observe islet histopathology and the expression of macrophage marker CD68
( Cluster of Differentiation 68) , M1 activation marker CD86 ( Cluster of Differentiation 86 ) , and iNOS (inducible nitric oxide
synthase ). Western blot was used to detect CD68, CD86, and iNOS protein expression. Results After successful modeling, path-
ological improvements were observed in all treatment groups. Compared with the normal group, the model group showed signifi-
cant changed in body weight, Lee’ s index, lipid levels (elevated TG and LDL - C, decreased HDL — C) (P <0.001 or P <
0.01), FINS, HOMA - IR, and TNF - o/IL - 6 secretion (P <0.05,P <0.01 or P<0.001). Compared with the model
group, all treatment groups exhibited significant reductions in body weight, obesity rate, TG, FINS, HOMA - IR, and TNF - o/
IL - 6 secretion (P <0.01.P <0.05 or P <0.001). The high — dose Wendan Decoction group showed significant decreases in
Lee’ s index and LDL - C (P <0.01 or P <0.05). Histopathological and immunohistochemical analyses showed that the infiltra-
tion of CD68, CD86, and iNOS positive cells in the islet interstitium was significantly increased in the model group (P <0.05) ;
the integrity of islet tissue was improved in each treatment group, with significantly reduced infiltration of CD68, CD86, and iN-
OS positive cells (P <0.05 or P <0.01). Among them, only a small number of positive cells were occasionally observed in the
low — /high — dose Wendan Decoction groups, and the number of positive cells was relatively fewer in the Xuezhikang group.
Western blot (WB) assay revealed that compared with the normal group, the protein expression levels of CD68, CD86, and iN-
OS in the islets were significantly elevated in the model group (P <0.000 1) ; compared with the model group, the expression of
CD86 and iNOS proteins was significantly reduced in the low — dose Wendan Decoction group (P <0.05 or P <0.001), while
the expression of CD68, CD86, and iNOS proteins was significantly decreased in both the high — dose Wendan Decoction group
and the Xuezhikang group (P <0.001). The high — dose Wendan Decoction group outperformed the Xuezhikang group in lower-
ing Lee’ s index and CD68 protein expression (P <0.05 or P<0.001).

phlegm — dampness syndrome is closely associated with M1 polarization of islet macrophages ( manifested as abnormal expression

Conclusion The inflammatory state of obesity with

of CD68 ", CD86 ", and iNOS™ ). Wendan Decoction can significantly improve the inflammatory state of obesity with phlegm —
dampness syndrome by regulating M1 polarization of islet macrophages.
Keywords : Wendan Decoction; obesity with phlegm — dampness syndrome; islet tissue; M1 macrophage polarization; chro-

nic low — grade inflammation; mechanism of action
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HEARFZLR YR EZE R SIS, R A5 Sh
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3 g, Ui 6 g, BI526 g, 439 g, A6 g, B F VLV PR 2R
2B P R B, VLY S 2R A R 2, A 6 2020
AERRC AR A RIEFIE 250 BE . REE 2 DL B2 10 £
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BL521A ), MOPS - SDS Running Buffer ( ACE, %% %
F00004Gel ), FuturePAGETM & [ i il & ( ACE, 18 5.
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EHG R G (FRYER AT o
2 Ak
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IR, R 15% S 30 5 0H OR BROR B R I, R 3 3l K BRI, 1
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%

HIEWA L, BRI A AR B Lees 188 B R (P<
0.01 2P <0.001 ) ; SHERIL H A iR AR AR | e ) g A B
WBFETRR(P<0.05) iR IAG &R 2 Lees F85 R FH T
(P <0.05) ; 51 ASHELL HLHE, TR % 70 B 2 Lees 3850 E
FRFE(P <0.05) AL 770 & | i g R 40 Bk 245 51
F17.54% 14.44% 23.59% , i A B 41 ) Sy 26. 34% , i WA
RIRZ B A BT i e s 2R, B s F i iR e, WAm T 1
K1,

3.4 R RE xR RESE VB AL A B AR K 8 ¥ R

HIEH i, BiR4] TG \LDL - C B #F T (P <0.01 5
P<0.001) ,HDL - C {2 F[& (P <0.001) , #F—$4ciE TR
PR IRAR T () 08 0 IETE B SAR R LR, B4R 254 TG
KF-EETRE(P <0.001) , A7 5 w4l 5 1R HE 41 LDL -
CAFRETHE(P<0.01 5P <0.001), 4573
BCRE I AR AT, ELIRE R 7 2 i 3 i Bt AR SR o . L
i 1’ 2,

3.5 R xR BERE I8 GE A B FINS 2 HOMA - IR # % #

514 ks, BRI 4 FINS F1 HOMA - IR B 2% F4 55 (P <
0.01) ; SHRIL] HLEL, 45 FH 2541 FINS Fl HOMA - IR .25 T F%
(P<0.058(P<0.01), uiHIERH 7 B8 B 2 oo 38 A I 25 8 Ik
[ Z AT, LS IR B4R A S . WAd T T 3,

3.6 R A xR RE R VB AE A BUIE K BT B B e

S IEH 4 H A BRI TNF — o UL -6 A I B T4 (P <
0.01 5{P <0.001) ; SHIRIL b4, 4% FAZ54] TNF - o \IL -6 43
W E T (P<0.05,P<0.01 B{P<0.001), Z5H%EH,E
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JIE 37 6878 R0 il M JHE 8 S E K AR P9 A2 R 7 TNF — o [IL - 6
R BE s, HL5 MBS BRALSCR A . ILAB T A 4.
3.7 BAEGAEMEEIARBESASREFNY R

TE 2 BRI HES X 20, J5 A5 400 L 0 2 % [ o B4 1 5 AR
L JB 5% 2E 48 ) 5 PN T O P PR A0 S AT B 0 SR, ELAEA R
ST 2 40 R0 L 5 YR R 10 5 2 e 0 2 4 ) B P4 D v ey 4
WL, kA BT Sl 4T e b A 3R 3 v ) L M A 4 4 ) A
TR AT A L 2T 4 4 34 A i I R A 5 A 2 i
A D, e 4T K B 20T RIS T R A BT L A A
(R RIA /D, 25 R TR AR 7 BE miCss AT e VR e K U 5
55 W 4411 L P 248 A DR -3 1 R T A 2 e 2 5 0, EL s 2
AR Mg R . WG ME S5,
3.8 IHC W 2008 B 7 xF B v 20 Ji 2 47 & 4 CD68 & M1 #% 1k
Fr & 4 CD86 iNOS % ik 1y &l

1 2 B 5 2 2 S 5 1) R v HE B 3 AR ) I 3 254, A
TLAE#E 5 CD68 .CD86 J% iNOS FHIE: AN I /3 A o 455 10 21 Jif 15 [1]
B CD68 .CD86 % iNOS PHYEAN IS g3 £ . Mk fH (% &
7 e 5 2 2 M T i B Ao SE B L /D & CD68 L CD86
J% iNOS BHHEAIM . 1ML R 3% 41 78 [RI A A5 2 L8 T~ CD68 |, CD86
K iNOS PHEEAIMECE D (2 ~4 4) o SIER 4 b Al
[ CD68 PR AR b 4] ( BH 2R ) .CD86 % iNOS FH:4M il 5 &
AR FEMEZE R (P<0.01 8P <0.05); 5HIEIZ L, @A
AR/ ) 2L NG B4 Y CD68 FH M g FE AR (P <
0.01) {4 CD86 FH MR B AL (P <0.05) , fik/ &5 71
L AR FEAL Y INOS FH R B E AL (P <0.05) . S
FRALELE, IR AR 7 M/ 57 & 41 CD68 BH MR B F R (P <
0.01) , 255, IRIH 7 REA A5 il HE k58 e K FUE & B
W2 M CDO8 A M1 AR fk A7 754 CD86 Fil iNOS (1) ik FHiZ i
WARTTIE 6 - $f 7T IV E 8,
3.9 WB Il 5 BE 37 xt AE FE 5% I8 GF A A K BB B 41 48 CD68 |
CD86 #1 iNOS & f1 5 ik 1 % ¥H

Western blot SZE25 R 7w, 51EF 4 bhig , AL K FRUEE
BdZH CD68 ,CD86 Al iNOS () 25 H ik K V3 B T =
(P<0.000 1), SHIRIZ LA, IRNRZAR & 41K BUgE 5 14
H CD86 i1 iNOS {2 H A K3 BRI (P <0.05) iR
e AL MG B4R BB 4140 4 CD68 ,CD86 Fil iNOS i
B HRIXAKCE W EREAR (P <0. 001 2P <0.000 1), 5ilfg
FREZH LA, TRIE 7 G R) d A1 B S 4 /) CD86 Al iNOS 1) 2
HERXZRAGITFEL(P<0.05), #—SIESR I g
R K U B A M AR AS . AR TV
K9,
4 g

LRI oy IS A el [/ NS | /N = N | w8 5 )
W5 , i 22 AP AR S 1 B G R &R, st Hom AL GG
SMNIETRIRE, BOCARARTHE R I A A5 WS, 5 i s
FXFIAE R 221 o Ak ik 7 R IR Bk £ b (4R R
I UREECRE R B B DT, —JE— 3k,
AHEL A, 22 U IR 2 0, A ARSI B B B4R, S LA
RS MIBIE, A 35 R E A DL H B AP 25, P80
WE, 27 LR B R B A, BRIz s TR
SN VAR AR C PG (36T, IF IS T BT . ASHE
5% K BRI AR 7 R AN R el 38 R FRE R SRV TR L bR, 5 s AR
FEBIR R AT i ERE R K Lee” s $85L, iR BEIRZEHLIK TG,
LDL - C,HDL - C /K, iX 5 A4 ¥4 8 4 i 191 0F 7% 45 R —
FP T ARV E LB 0% 7E 3 A R BB SR 25 5 T 1

AR

RAESEARSZ B S FE L B — R R S 0, B A SR AL
TR Y SRS [R) R BT I I A, (R ID] A48 R R E b B LA
{14 G 28 2R G5 SHRE R WU 5 , DA TG 18 11 4% i & 2 1 XU
RE AR SR — Tl DL A48 PR AT B S AR A M s , FL ST S v ¥
KA SRS B RSN A 1) RS 22
£ RN A H A EG MU A g E L I AR, HHN
B RAE RN 2 B IR S 50 20, 5K 2 ¢
FEAVE NS S B A R A e ARk, BT IESE
REJre A7 5 B S A AR I 26 M I BT, TR A AR 2 0 5 7™
FFE RIS o By ST Ut il W, B /S BRUBE Y A2
RIHF TNF - o, A IS Z - 1B (Interleukin - 1 beta,IL - 1)
S0 S T T VA 33 U AR 48 PR T T i T Rk
PEUCH, 87 SEURE S A0S T IRFEE R ) 9 5B
TG AAR I o BRSE A, 18 P B S R 25 5 M0 Je 6 SR
HEBEVIRR , PR TE SNE i H TNF - o IL -6 S84 R A
THFEI B E R 2 R, R E AR RS R
Tty A B AL A5 ¥ 1 T A A HE PR R VR SR A TNF —
o IL =6, C 2 I 2 12542 98 D 7K OF e 8 4 Y
FINS F1 HOMA — IR 1 R 2FAk 5 &) D e Fr ik & R AL F B4R
b, ARG RRAS T4 S B JBE &% B 4 A 1) 2 BE AR AS TR AL M4 R i
5 2 W RREE , X BAR AT R 5 S E R L I 5 T B S AL
W RE AT S Yo A PR AT 5 A L UE SRR
WUE5 SEE Z W] 52 TEAR DG, SR AR 2l 44 77 IR T TS &
SERBGEA R . AT — 4 BoR BB AE K
FUBRES 4140 TNF - o | IL - 6 SEfE R A F K BEF (P <
0.01), [f] B} FINS 7K 3% #1 HOMA - IR {i L 2 & JI & (P <
0.01) ;3RAFH TS , AR REAIRIE K B TNF — o | IL - 6 7K i,
FETRE(P<0.01), FINS /K5 F1 HOMA - IR {5 th . 2% FEAIK
(P<0.01), iXSeZ5 R —Jy T AE FE58 10F K SV S A7 75
i 5 2HL 2 A S 7 B 5 2L 5 o — J ThI B IR 3
FEFARG LB, AR 0E T 4R 2 R 710 N8, 3T S50 R 5 =4
X PE— 2 BGE T R H 7 78 T AR 8 R IR R AR 28 R IR 25 g
Sy B BT YT R, IR AR AR RE e R ARG 5 Hh Y R
FHERAE T R4k 4

I8 EUESE, FER AR AR A G MR RS 2 &
ARNFERIBLT , LAY B W AN B80S & A R B FIE A4k, B
RS EL AT B A B AL B4 RS S S 5 R ]
Bk Iy M1/M2 2T DT 2 4548 98/ 4 S AR R 20 o ot R AR
T 215 S AL FHUH 525 | T 5 A B0y R 1) 40 it
A, 4n M1 RY B W2 i 22 380E R PR R il IL - 18,
IL -6 TNF — o S5 48 777 RS 0L, I S 4 40 15
A LA s B S B, e M R E R AR, DR M AR e
43 CD86 Fl iNOS %5 K, ZEMALRE T e B F T/ FIRY
S IL -1 IL -6 'INF — o {2 R FF, S M5 L BHES B 41
HSh eSS , A2 R 5 AP R . BRI, 45 B 45 e
JH M1 R AR, R ol B SRR TR K SRS A IR 25 R0 i 5 4
PUERAL T B AR Y B o A9 38 2k 21 205 B 25 Ao A S g
AT, e IUAS TR 2 J 5 A] 5T rP A A S 3 ) A AR 4 G A
ELIE] R 44 K B CD68 . CD86 1 iNOS 4 il , H. CD68 . CD86
F1INOS B [ &AL L F(TNF - o IL -6) F2K B EF 5, X —
R INGRFUEE R AL R AT | R 5 B W3 4t i 3= 15 22 ( CD68
FRMEAnRORE ) , B E WA T ML AR A0 (RIS ML A Rg =
PEFR Y CD86 (INOS [ad ek ) , E i 44 P9 £2 % IH 743
W, IR R S AR BT & A TR AR 4 T VR H v T T

5
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Ji A LR IR 5 ZH R 35 R 6, v P 240 i R bk B2 40 2 )

B L, CD68 , CD86 1 iINOS 4 fiid 43 Aii B i />, CD68

CD86 il iNOS £ 1A /K - 3 T B, iIX 2828 {145 i i

A BT A KA I I 200 B ML AR Ak AT T80 A 928 TR i R

B PE SR J e  FAIT. 45 & LA IR 57, R

A A ] PI3K/ AKT/mTOR 5 B B0 AR U 240 B 19 0 R B 5

FHPL. T M1 H Ak 2502 4% A F kB ( Nuclear factor — kappa

B,NF - kB) fi 55", A 5¢ BRI AL L 4 [ F TNF -

IL -6 By Wit — 4R NF - «B il Jrsis . SR E

FEREI NF — «B 2, {HAR 8 A7 0 SR -5 SClk e , AR AT

fiEE i B E] ) PI3K/ Aky/mTOR X538 #% (i 17 40 M E W)

FINF — «B AT 30 P ( B WAtk AL ) , 280 s BRI R IE

RACRES , X — R IR 5 LR Rk

ARSI F 4 s, IR v R i A AE R AR Lee s 54K

LDL - C F CD68 335 J7 18] 5. 2 DL 3 IR 7 41 70 42 20 0 1 A e

PR TSRO AR, B FEE 5 AR RE K

MRS Z 42T b, AE7KF (TG LDL - C) B3 5

R %A+ (TNF - o [ IL - 6) T2 B EA KM (r=0.72,P <

0.01) , FRWIIRLIEZ ] B3 52 98 19 B A 2 L () 426 400 1 48 A S

I, [ s R 1) W 4 R A A bR OGS i (40 NF - kB PI3K/

AKT/mTOR) . X FhZ w42 bRl /E FH 5 IR 8 7 52 5 R PEAH 7

TR R E SRS, T NF - «B G 4l KA 2

Wi AT REE AT PI3K/ AKT 33 B 005 198 5 2 H0GH0 ;21 B A= Wy i ) m]

BEVHYE mTOR {55, UL, RRWFFE AT & AW (5 8% T

H g nl Ak e il & ISR % ( Database for annotation

visualization and integrated discovery, DAVID) | 21l i 3 [ ZH 2% 1

HE (Knowledge base for cell genomics, KBCG) ZEE 44,15

FAMZE 2 TR Se g R, X e AR ) B R AT IR

JEAZAR 5 0T, B ARG AT e S8 B I 1) 43 R 4% TE1 5, LA B

TRLNEZ T THUIE IR 1 ST R 2 58U P 4 . XA B T

TR B A IE R 5 MR TR TR J8 0% 40 B i , o, 2y 488 70 TR L 37 it G

SERERZS 1) PIAEDL i SR LR 2 AR AR AR 1 58 05 1, (E AT —

HBRARR G LR

AT GG 7 R IE 7 38 L R 45 B W 40 i M AR fk J PI3K/

Akt/mTOR 3 B NE BB UE RAERES, hh BEA S 5

E AT HAE AT E 4R AL T LK AE . KRR 455 B A

W T ], 25 R AR NN 17 A 4 DX AE B B 4 v ) A Ak R A

77, e i EE 7RIS MR A P M R R R
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