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%0 UESE,  SEART LIAT R A e R BRI R S
NFAIE Y, P, ASEFSE M M2 2 005 A0 i b
A B R S 5 T 027 i M 28 248 A 1) 7T B A AL
il o AT LI R v B2 25 K2 s W S B PR B 4
HL (BB S . 11.2021032407)

1 #EFAE

1.1 %%

SPF R fd Bl SD KB 32 H, R Fiim 150~170 g,
MEMERS Y, W F R I S Rk SR S A S
B s A VT IES . SYXK () 2024-0014, Fir
A S AR 35 A R TP B 2 K241 SPF 9S50
Py, Fili (22+2) °C, FHXHRE 45%~70%,
HAREHE
1.2 EZXABALE

4 (0.7 emx12 em, #t5 . Q/IJXFFO004-
2015, IFIL YRR RA ) AR
15 77161, Thermo/AT]); W AR b 23 f5IR
B (LS. LOT 320334, Bl i 1) i i 25 4 BR A
Al); IIEAEE (OVA, $85. A5503) . JhAZ
245 H9627) . LT (1845 71014544), Sigma
oAl IREL R ZAN (585 F20020915) . A 4L
" 71033942) . R E W RW (|5
71003644) , E 254k 50 Al o iR -2 R Y
ik s (585, C0142S, FMEE = KAYH A
HIRAF); TKOE (185 10009218, [EZj4E
M) A% 10 (IL-10, 585 : MM-0195R1) .
BT CClitfk 16 (CCL-16, %5 : MM-72667R1).
B T CCECAA 18(CCL-18, 38 5 : MM-72672R1)
ELISA {0 &, TLoRB S S A R A A5 7e 2 H
3FEE A3 (CHI3L3) $ifk (985 : ab93034) . K
ZAMREF 1 (ARGL) Pk (5845 : A01106) . ZEHLIL
Ka (FIZZ1) $itk (575 A17227). 1 AURJAE
H (Col 1) ¥ufk (185 14695-1-AP) ., #P:EH
(Elastin) Filk ($25. 15257-1-AP) . H&MiZ Ik
(CD206) Hifk (455 18704-1-AP), Abcam/AFl.

EH A HL (BS5 . RM2016, LigpkRIXAE
ABRAFED; HAEERAL (5. YS-06, HHE
IR FD) s WL (5. XW-80A, i) g
SIPTALER A F]) 5 St iR (45 . ECLIPSEE200,
HASNIKON Al )5 B0bL (Bl% . 5415R, fE[E
Eppendorf 22 7))

1.3 SR ERT *
32 HRBUCR B LA 7354 M IEH 4l . B

AU A8 R R, A8 H ., FRELS ¢
OVA 550 g Z A LR, A 0. 9% AL BN
Be BB E A 10%0VA BT A o BRIE# 44,
HEAAS AR BRCR FH OVA BUOR IR /Y 7 32 i 25 17
MR BRI 00, SIS 1 8 K, KR SO
VR SRR 0. 2 ml, MEIETST0. 8 mlFiJE
W SIS 15~21 K, K EIAHCE 7E— el (97
HZEAA T, BREEZ 1R 1% OVA E ALY
FACH R AR, FRREFSE 20 min, LT R, TEEE
SEREAL ) AR, KRR B AR PRI R
T, FEIEAZ | BN GE A B DL s k5%
SEREAR, I g BT R )
1.4 FFi*

LB 22 RIF IR, LRA R RALF LR
M “Pfiar” “RAX” 704 15 min, 3130 min, 7%
g S M (SEIRsh i H X 24 FR 5 A5 235
Jre KRED M, WRTFHRE &R E T X RN
KM b, PEES R 3~5 em, JFHS2 B = HER AL E
TUNS 5% B MNSS . A A TR 45 T WA A
Mo 25 1R B (0.5 mg/ml) HEAT A B ALY,
BRI, BIR30 min, AL, A7 H A 8] & 3L
RAKBATH THLHR 1 hEYRH 1% 007 A
BAMATEEL, BIR20 min, LI ETFHIEAER
VIR, EZE14 K, IEH AR BRAARAEA] T,
1.5 WEISARA T ik
1.5.1 ATAFNE  LEHRDREIFIC R4 H K
BRSO SR . WSRO . RERIRAS L HEME AL
Ak
1.5.2 ELISA i&#m foi& ¥ 1L-10. CCL-16. CCL-18
HF  RIRTTREE R 24 hF g7 UM, B4R B
WUBC - Fe e B 6 KK B 2% I 240 (0. 2 ml/
100 g) JE I TSR RR I, JRRIR IS 840 %% 85 I 3 3l ik
Buife 5 ml, ¥ EJ54 C. 3500 r/min (5.0 247
13.5cm) &0 10 min, R, ™ B ELISA
R UL R, K IL-10, CCL-16. CCL-18
T,
1.5.3 XRMAZRBENS KERPULE, F1IF
e, R BEMLEC T 235 5T B 6 H R BRUAT I -2
4150 mg, PBSPEMT, [ 24 h, AR,
YEVI R % o, YR s e P 2edeff. 1) HE
Yeft . ATRARRYM . PrHfemiets, Y@ )niiR
YIRS s 2) Masson Jeft . A TR AR R YL SN F 4L
PRI oK e, RS Y 3) PASY A,
AR -5 R YR et HRARRE Y, e
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JE ¥ LATEK K, —HARE, KT PR
W R, feJa e AR A R L ZEh 2 2 2
Bl
1.5.4 Western Blot 3% 4] it 21 22 CD206. ARG1.
CHI3L3. FIZZ1. Col I . Elastin %& & 485 & ik &

SR FH B AL 26 1k BY I 6 K BRUA il v i 2 21
50 mg, Zf#JGAE4 °C. 12 000 r/min (.0 2F42
13.5 cm) &5 min, $£5IF EEHITEAE
Ho MU BRE . MUK . FERRE . B FREEAE N
B—dt (FBELL B A1 2 500), 4 CHEE®RE
VERSE, FRBEAE NI R 4T (RBELLB 1 - 5000), =
EPERMFE 2 h S Ve . TBST & Pyl vt ik 3 s,
SRURLIGUE e 3 il F ok 13- el w4 X AV s PSS
HEH (Col 1. Elastin), EWEANMIFREY (CD206) .
M2 H W A S b 4F 4E 4k A E E 1 (ARG,
CHI3L3. FIZZ1) /K-, fdiJ{] Image J 1. 8. 0 5K fF 03
Bro LBREASHIKEE/NS (Actin) KEE
FORGER
1.6 %it¥rik

{1 FH SPSS 26. 0 48 M-k 13 Bt A 148 12 4%
Bro TR R IES DM S rfE 2 (kxs)
T, ZHNPIECRHSE R T 225000, AR
TT 25 A R LSD ¥, 77 22455 WK Dunnett's
%, LLP<0.05FRESAGIFE L.
2 HR
2.1 AKX R —M&HE LR

IER AR B B MR S8, SR,
MOIRS T, OB BE, PR . TR HY
A, JonZmkek AN, IS OLIE R . BRI R UK
PREZEE . RNAENE, FE S AR B 2T s L
LU Rk TR R S S AR AR, HLiX sk
SRR WOEA, TAEEA R SR, T
HhZS L AN S AR R B R R RE R B s, A A
RAEBGF, TEFAREFIE S, MR R —
I E 2
2.2 BHEKIAMAERERESFILE

HEZe (0 (F1) 45058, 1EH 4K RAY
HRLEREMT . e, HIRHES AT, ik RE R
FLALI 5 A A 4 K U 2 2 B AL
OB ARSIl 24 5% 2] B P TR 1 b
g, HARMHES Ty, e R EEE . 5
PRAUZH P A, A M 2 A A e 41K R L 4L 454
HRTEE, RUEANAEIRE B, 4 HES ] N

A, LU SR 25 R S AR MR 17 0 G
FES

T b A5 fE4H pe !
e BEEERRRE, SO IR RN .
B SAREUHSHE Y ORI A7 AL (x400)
Figure 1 Comparative histopathological morphology of lung
tissue in rats of each group by HE staining (x400)

Masson Je 0 ([812) S5R W, 1EH 4K R
VB B SUE A BT DL /D e B T AR T
BRI R B2 2] DL R I T AR TR . S Y
A LLEE, A A 8L AN S T 4R B2 2 P Jie i 21
HEDURRA Frisi b, 2R BT ZH U R A 4R DUAR AR
ELXREESR.

A AR A LR
TE: BEAFTERR R 4D,
B2 AAKEILLZ Masson Y BRI 2= L (x100)
Figure 2 Comparative histopathological morphology of lung tis-

sue in rats of each group by Masson's trichrome staining (X100)
PASHu(m (&3) S5REIR, 1EH IR EUINZH
ZALER TG, I MR 2 M0 A R 0 1
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0L, FBHPEE ST . BRERIZH Bl BE R R
SAOGOEI, VIR AV, B
Wz, LRABEIR. Wb, HPIARSE.
SRR R, AT AR TR SR R R UIE BE 5
LLE YR, BEVTARIR M A K B o3
UL AR o A 2 T2 RN S A 2 R U ZH U AR
2R LS AR R B o A DTG 3 2

TR ;
. T

fi A EE
o SRR, S AR R AR R
B

B3 AHKREMAHL PAS Y (gL 54 LD (x400)
Figure 3 Comparison of histopathological morphology in lung
tissue from rats in each group by PASS staining (x400)

2.3 & Z1K A ik P IL-10. CCL-16. CCL-18 4
T

TR, SIEFA LR, BAIL R R
CCL-16, CCL-18 ¥ BT E, 1L-10 &
FEAR (P<<0.01); SHIAILLHLAS, A M2 f5 2 fn
R KRG T CCL-16. CCL-18 & & 1 B 35 1%
ik, I-10 &R/ B ETE (P<0.01). fiHiAFEA
MY HRA M HIL-10, CCL-16. CCL-18 & & b4
ZSTGgitEE L (P>0.05),
2.4 AWK FAMEL P Col 1. Elastin, CD206.
ARG1. CHI3L3, FIZZ1%& &Agst &k ik F ik

TN, SIEWE, BRI K B2
Col I . Elastin, CD206, ARG1, CHI3L3. FIZZ1
AN R ESREIE (P<0.01); SHH
WIS, A AR A3 R AR U4 2 Col T .
Elastin, CD206. ARG1. CHI3L3. FIZZ1 & A%}
FEREY EERIT (P<0.058 P<<0.01)., 54
EEA R, WRAKBMAL H Col | Elastin
BEFAIX R B A 2 R GEA L (P>0.05),
CD206 & 1 A X} & i5 it FE %, ARG1. CHI3L3,
FIZZ1 & A RIS 4 m (P<<0.01),

3 itig

s J5 0 B A AL E R i  H A . B
KAESE L BLA = EHDIR A . PRSI, NG
Ja IR EZE . BRI, R T2 mE

R1 FHKRFUMTEFIL-10. CCL-16, CCL-18 & LK

Table I Comparison of IL-10, CCL-16, CCL-18 levels in serums of rats among each group (ng/L, ¥+s)
2851 L&k IL-10 CCL-16 CCL-18
TEH 4 6 142. 922+3. 052 246. 932+4. 184 133. 346+2. 272
HEAIZH 6 103. 885+3. 982" 325. 495+9. 855" 177.989+2. 239"
AT b7 6 135. 24243, 692" 280. 852+8. 474" 150. 557+5. 760"
WA 6 132. 742+0. 947" 287. 488+12. 270" 153. 584+3. 913"

. IL-10, FAIEAZE 10; CCL-16, #{LINT CCREifA 16; CCL-18, #fLH T CCRtik 18,

a) HIEW4IE, P<0.01; b) SHEAI4 A, P<0.01.

R2 BHKREIHLIF Col T . Elastin, CD206. ARG1. CHI3L3. FIZZ1 & FHAHMF ik

Table 2 Comparison of relative expression levels of Col 1, Elastin, CD206, ARG1, CHI3L3, and FIZZ1 proteins in lung tissues of

rats among each group

(/B-Actin, %+s)

415 UL Col 1 Elastin CD206 ARG1 CHI3L3 FIZZ1
IEH 4 6 0.308+0. 010 0. 143+0. 004 0. 158+0. 012 0.315+0. 018 0. 125+0. 019 0. 232+0. 022
Uk 6 0.829+0. 084"  0.715+0.053"  0.571+0. 041" 0. 788+0. 041" 0. 760+0. 033" 0. 813+0. 038"
Ay A% FE 2 6 0.636+0. 070" 0.577+0.047"  0.356+0. 016" 0. 518+0. 076" 0. 314=0. 034" 0. 287+0. 012"
R 6 0.590+0. 082" 0.609+0.024°  0.284+0.034” ¥ 0.715+0.022° ¥ 0.598+0. 041" ¥ 0.543+0. 043" ¥
T: Col I, TZURJEHA; Elastin, #PEHEA; CD206, HiEgshizZik; ARGL, FZAMM 1; CHI3L3, F*EZMM3FEHENA3; FIZZ1, JHK
BiFK oo

a) SIEWHIHEE, P<0.01; b) SHEAL A, P<0.01; ¢) SHEBA L, P<0.05; d) SHbAEMHE4 E, P<0.01,
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WAL E R EOR M A, IR LA . AR5
“PEETT R BRARTE B RAERE 155
TR B IRTT i, Bl AT R A T
RO M, I, 3 ARy AT IR A
S GRS RRVER; RIKERIBINSE, &
W 2 S 45 3R T IE B A R Mo, SR mT g g Ak
W2, AL, MAE R . REAIE IR IY Y R
W, BT 28 5 R 28 1% oA Tl 3k 380 i L Tl
PRI 53T (R DR RS8R

I i 1) SRR R R LR IR IR RGEANE . RE
e SN R A T A T I M 1) B
SEhl, ARG XE LARTA FARAR R, S S B
LR ASETIZ B E . BT )E AR A0 AL
A RIS A AR SRR fbBEn Y R
T b Rt B A R L AR A M Ao A K B
WS 52 RAIE Rl b R )
eSS LT (ECM) YRR, 2R s AY-F 1
LR A= DA R b e R difb S 5 EE Y AT
FENZH U B A2 2 SRR, R AR R R LA il
HAZER PR AL, RUEAMIZE, MR iEsg A4
WD, oL, JOEEEARA, WK
fir” CRAR” AR AR S G Gl A 3
WEUEE, BN RG2S AT T LA SR
Wt A R A 9 i 2 o RN TP, X A i)
F5E > IR —F,

PRI FNEF YL T A2 W iy Jo Js S0 1% o 2 B
FRAE . 2R 2E b B S 3% RRAE 2 S0E ECM 2R B ek
AP, HdiCol TR EEMECMEHZ —,
HAFYIE M AMALUEE MIER- " . Elastin & —
FhE5Hg R ECM B 1, XAl 41 212540 2 50 22
SRIEMY R B AEC ™, B i A sk (]
AR I ) 27 2 A R L B Elastin (196 5% V)
AHIC 2 A M S TR BB A 1 i R E A RUOHE 22 W Wiy
L AEAL AR o, Rl R FH M —Ze 2y, Rtk
ARG VUL 25 A BHPE XS IR, AR 45 R R
FEAUZH JCFR Col 1 . Elastin 85 /K E401E 5 4H B 3%
Fhim, $RREERG R R AT 2 21 45 4 2 IR, <GB
FIAINE], AR AEA R s SR A AR TS
TG K R 22U A B KO R AR, B
A e 2E R G 2H S, FER A Uik
BB SR I iy RS R I 2 2 AL R

FG AN 2 S5 A Wi, FESE R il
FEVER, 2 S 2 v D ) At e T 1 s 4

M, R ZUEE IR RI B B R AR sh Ak, TE
7 W R 8 S ARG L, A e T R 22
SR B WA (M1EY), B3R A B T 40 1
(Thl) PN S5 RAER N, A KRR
K7 A A 7, DT A 5 98 RE 7 il 2 2 43
P s ARG R R S T, R A Bl T 40 2
(Th2) 7Y 41 PR 375 5 95005 5 Q0 b B W 4 g
(M2 7)) Bk, 23 i R 7K F- 19 ECM R Z i i 2 4k
oA i, BT (R E A U405 FE 5 LA AR £F Ak i)
EH ™. CD206 J&—Fhaz ik, RILFEWE 1L M2 A
Ergdifiegem, EHRESFHREY ™. AU
R, HIEREH R, BAAHKRMA41CD206
BT, 3R IR G R BRUB0E M2 Y
Yl IS S5HR KLYk ; mil R
b 2% 7855 Ak U5 K BRI 41 21 CD206 2 K- i
FRRAL, U R KA M A AR S A AT LAY
M2 BVE Wi Ak . SR A A e, R4
KERil 4121 CD206 4 17K F B F BEAIL, $en R
T4 i R Y M2 0 S A A, DA A S
s,

M2 7[5 3% 441 7 127 i ) G 958 1T R 2 4k Ak
IR R CHEEN, S 544 E mEM >,
R R BE AN [6], M2 % 40 il X A] 434 M2a.
M2b, M2c Al M2d PUFPIE RS >l FAHFSE 5
T W 20 P A R 2 s 2F AR AL A S, SOk RS H
Wk 41 A A6 A 56 4 M2a FIl M2e HEATHIFSE . M2a LI
1 i S R A0 2R 4 R A A 213 il R
B, EKEFIACD206, FIZZ1, ARGI, CHI3L3,
CCL18, 4yl EEARK I T G4 m s
HAUE R TG ARLF AL 7 27 M2c F 4 il
FE I G 92 o 2 A A 2B 51 b R P G
H 2 1H 3k 5 K OE BY €D206, I R 43 W IL-10,
CCL-16 F1 CCL-18 ' M2a V. %I 4= 33K 3 Fpogh 45
BSOS R, /B4 TR S A A A R < R Y
W ARG, B REF4EL ) FIZZ1, UL RGOH T 45 4
Al g f s 40 B 4 RE 9 CHIZL3 =, Ak, M2
0 V5 200 J A AL B 5 12 R 2 2 FE M T ECM 7= A, de
LIV AT HEAL B B . AR ZE R B, SIEF4H
i, BIRH K ARG, CHI3L3. FIZZ1 % (/K
P T, 2R A BRI il 4 2 M2 R 4
Ji ik BE A AL R M2a AR, eIk K IR £F Ak
HEAMHABA T, fESELF ALy &R KR

IL-10 f 52548 b 52 40 M A g 4 i 3, L
A S RE RN VR, JF A BESE A5 R Ik S
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TL-10 7E 12 P 9 i Hh o] 3 28 99 15 M2c 5 195 441 it DA 17
KB EF Al Y ABFFESE R, B2 KRRl
IL-10 AHEE T 1F 20 b SRR AIR, 30k 7 27 i Ak T
WILF A AT RE e s RS, R SR 1E55 1k
TG 1L-10 B E Tk, $Em 305 KA s i n] LA
N FHR ML GEAL . CCL-16 J& —Ff DL #afb e vk 3%
PR 7, B ZRiatbR 72 k454 1 6e
J1, #E CCL-16fFfEMIE LT, 1L-10 2 JE CCL-16
TR SRR RAE, 12 UE W40 M M2 4 £k Of ik
M2c WA, A~ Sk KL EE ™, CCL-18 XFK
i i AR TR AR 7, AT Fh A 4 A 4 )
Wh, A2 Th2 40 L A 740 TL-10 A998 5, 76 Th2 4 ¢
RIETEGIR P ik, Qneeng . RGBS R M
fliEFdedl > . ARBFIR SR T, S5IEE 41 R,
BEALZH K BT CCL-16. CCL-18 F ity i & T,
7% I Wiy A L W 200 it M2 A Ak 6 38 M2 I B3
At AUE ML ik, LR 5 R TEZ LT
i J5 il 20 48 ARG1 . CHI3L3 . FIZZ1 ik M i 7
CCL-16, CCL-18 i3 i FFEAL, F 3 R KA
H 2 1855 Ak 1034 B A A A YT W 4N i M2 AR Ak
MBI A i fl . 5 RA R, b RfEg K
UL 2 ARG, CHI3L3 ., FIZZ1 & 1K B & 1%
I, $R7R AR H 23155 Ak T RE BT A S i 2 2 fb
i

gi BTk, L&k Mgy CRAK” 7R BEaE
PE A M2 TR 2 A A, AR AR I A A Rl 2 41
M2 U 5 5 240 4 0 %) s 27 4 AR AH 5 86 1 K, A
T LI R LR A AR S R P B o, O T A58 I
KEPIITEFAEACRREE . SR, AW A AR T KBS
HEFT TSR, MGG RS AT T I B — 2D R )
FHIESE
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Effects of Moxibustion at "Feishu (BL 13)" and "Tianshux (ST 25) Bronchial Asthma Model Rats
Acupoints on M2 Polarization of Macrophages in Lung Tissue in Bronchial Asthma Model Rats

QU Yizhuo', ZHOU Jingying', LAI Yitian', REN Ling', XIE Xin', QIU Ranran’, LI Nan', LIU Mi', ZHANG
Guoshan'

1. College of Acupuncture-Moxibustion-Tuina and Rehabilitation, Hunan University of Chinese Medicine, Changsha, 410208; 2. The
First Hospital of Hunan University of Chinese Medicine

ABSTRACT Objective To explore the potential mechanism of moxibustion at Feishu (BL 13) and Tianshu (ST 25)
acupoints to alleviate pulmonary fibrosis in bronchial asthma from the perspective of M2 macrophage polarization.
Methods Thirty-two rats were randomly divided into four groups, control group, model group, budesonide group,
and moxibustion group, with 8 rats in each group. Except for the control group, asthma models were established by
sensitizing rats with ovalbumin followed by challenge. Starting from day 22 of the experiment, the budesonide group
received inhaled budesonide suspension (0.5 mg/ml) nebulization therapy for 30 minutes per session; the moxibus-
tion group received bilateral moxibustion at "Feishu (BL 13)" and "Tianshu (ST 25)" acupoints for 15 minutes each.
Rats in the model, budesonide, and moxibustion groups received 20-minute nebulized challenges with 1% ovalbumin
solution 1 hour after daily intervention. All interventions were administered once daily for 14 consecutive days.

Rats in the control group received no intervention. During the experiment, the general condition of rats in each group
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was observed and recorded. Tissue samples were collected 24 hours after the final intervention. ELISA method was
used to detect the levels of interleukin-10 (IL-10) , chemokine CC ligand 16 (CCL-16), and chemokine CC ligand
18 (CCL-18) levels in the serum of rats from each group ; histopathological changes in lung tissue were examined
using hematoxylin and eosin (HE), Masson's trichrome, and periodic acid-Schiff (PAS) staining. Western Blot analysis
was performed to detect the relative expression levels of mannose receptor (CD206) , arginase 1 (ARG1) , fetuin-1
(FIZZ1), chitinase-like protein 3 (CHI3L3), type I collagen (Col 1 ), and Elastin in lung tissues of rats. Results
Compared with the control group, the model group showed severe inflammatory infiltration around the bronchi,
thickened and narrowed bronchial walls, severe deposition of collagen fibers, obvious goblet cell hyperplasia, and in-
creased mucus secretion in lung tissue sections; the levels of CCL-16 and CCL-18 in the serum and the relative expres-
sion levels of CD206, ARG1, CHI3L3, FIZZ1, Col 1 , and Elastin in lung tissue significantly increased, while the level
of IL-10 in the serum significantly decreased (P<<0.05 or P<<0.01). Compared with the model group, the
budesonide and moxibustion groups showed improved lung tissue architecture in rats, with significantly reduced
inflammatory cell infiltration and collagen deposition, decreased goblet cell hyperplasia, and diminished mucus
secretion; serum levels of CCL16 and CCL18, along with relative expression levels of CD206, ARG1, CHI3L3,
FIZZ1, Col 1, and elastin significantly reduced, while serum IL-10 levels significantly elevated (P<<0. 05 or P<<
0.01). Compared with the moxibustion group, the relative expression of CD206 protein in lung tissue increased in the
budesonide group, while the relative expression of ARG1, CHI3L3, and FIZZ1 proteins decreased (P<<0.01).
Conclusion Moxibustion at "Feishu (BL 13)" and "Tianshu (ST 25)" acupoints may improve pulmonary fibrosis in
asthma model rats by regulating M2 macrophage polarization, reducing the expression levels of lung fibrosis-related
proteins secreted by M2 macrophages in lung tissue, and modulating the content of pro-fibrotic related factors in serum.
Keywords bronchial asthma; moxibustion; Feishu (BL 13) ; Tianshu (ST 25) ; macrophage polarization; pulmo-
nary fibrosis
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