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TRRENT HOAG T REMEREMER (COPD) M A EIEW TaRAEAIG . FiE  FheymRBEiT,
T 7 2RI o H 24 R km%m\ﬁﬁ%1ﬁ BAIE, FrRE414a, FaE44, a6, RAM
FTHAAEHEMR S (LPS) AT COPDAM A EER KR, EHERIE, FTrE4 14K TN
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WRF| AW NETs M, FERNESRBTILY EHERSR; HERE R T Mk £nZ2E, 5
BRI LARER, T BAT IS FAEA 4 ERIERHBEFRE, AAFHFEA1AKRERTE (P<0.05),
F oA 1480 NETs MRV BT LSRR & R T A WAL R E, HFRIEZER T+, HEA 24k
B, FHEA24 ., F AR AEEE AR T4 MPO -F 30 % B A MPO, NE, CitH3 & G K-F¥) B EF K
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HA MBI IR IR

2 P BH ZE P i %295 (chronic obstructive pulmo-
nary disease, COPD) JELVGESFH (UNTER .
AR R SR (Al =) S3dFsL A
HEAT PR 0 ST BH ZE S R AR ) — b S T i S 9
g o BRERIS IR, R IR 2 i R e ) S
WEAGE , Bl AR IE 51 28 COPD B AN 2 ) cOoPD i
TR B WSERIR TR H AR, ATREL
AYTEZEEL Y, COPD HE I A A W 3k R K
B E AR T R R AL BRI T R, E
SRR BRI IR, RN IR 5 e A2 AR A e i A
M1 (BMALL) HYRIRFEALE COPD 5 95 it
JERY RO ZN PR 2 . Y Bmall FePR 2635 F ek 15 At
ZEALEE, 4 B b e Ak AR O s . 5 BUE MR
(ROS) i &, i ROS % & 2 fih & v ks 40 g
MLAMFER N (NETs) JE SR G2 1. NETs
RS R S i — AR 4, Hos AR W o A A )
(MPO) . HHR st AR (NE) . JRERL
HEEFH3 (CitH3) 3 B R BOm ] T B B4 1 &R
G RAE . B, AL BMALL 45 ROS
SC0e NETs JE LI fA RS, AR50 1R 90 1k 4
COPD JIiti =i 1E K Ui &8 48 A (14 5% W) B ] REAE HIAIL
i, A HIm K iE AR HE . AN i R
RS S Y e R A 2 St e (S
AHUCM-rats-2024161)
1 #RE5FHE
1.1 ZhA IR

SPF P SD KL 60 H, 7~8 JEIly, 145 &
(220+10) g, W4 [ B vd DT A= R R AR A7 BR 2
"), L5 No. 410000000000011166, 246544 Al
WESH 5 SCXK () 2020-0005. 314752 56 53 1 1)
FURE, HE (23£3) °C, MHXRE (60+5) %,
SCi A S A BB oK. JEREIH A 08: 00 JF
1HZE20: 00455 ™, Sl 12 0 12, 353K Bmall
P e AR fr DU AR R AT R Rl (1%
2 . HH20241214WY-ADPO1, #t 5 : AP24121701) ,
FGRER L A 4. 5%10"PFU/ml
1.2 EZXAAALE

HEW AN (RS 13 me, BN T & &
0.9 mg, —FALWKEE 14 mg), PEPTLMHE S
AIRAF JRAKRZE (H5: BO05) . B HHLI L)
(fit55: B006) . H M (%5 : BO18), ZHUK
IRAEMEARFRA A AL F-a (TNF-a)

ELISA 74 (5. JYMO635Ra). HZHMIANE-1B
(IL-18) ELISA il & (L5 : JYMO419Ra),
DR S E RS A BRA A ROSKINR )& (Hit
51 S0033S), R A KREYHARARAHE; W
(AN IgG (L5 . ZB-2305) . 1 P 1gG
(fit*5 : ZB-2301) . A1 HI - 1M (4it45 : ZL1-9056) |
GAPDH¥ME (L5 : FMPLTA-08), JbumiiAzatk
Y ARG RA R ; BMALL itk (5. i
bsm-54102R) , IR ZFAYHEARARAF; NE
ik (5. %Pt AB310335) . CitH3 itk (5.
Gbit AB176916) MPO LR (L5 : febit AB188211),
YT (L) A RAR; ECLEBHA G
& (LS. BL520A), ZAMBHEARAH .

0. 20 mmx25 mm fEAE fLEF R &, JR M EEIF
i A BRAE; SDZ-V RV AL, SR BT ST
FHBRAF; VE-186 BIRLUKAL, [ifg KAEFHEZA KR
Ty JW-3021HR BY @&l i R B Db, & SC
IS AT IR T 5 JS-1070P B [ ShBR B, i
Ry R A PR 75 Ani-Res2005 /N5 #y I 1% 3
RERZINAS, dbmt D22 iR A RA R CX41 81
T, HARBEME SRR 24 ; Pannoramic MIDI
RUBCTF U R 484, ) 2 R s 240 45 7 BT A BR
Al s CytoFLEX BUJi A4, 35 [ D1 v & /R F
FRRAF; S-4800 BRI AR, PRUSHt H 2 HilME
frs 0. 24 mmx1. 3 mm &3 1L R — U PE JC B FCEL
b T )1 =7 fs AT FRA A
1.3 COPD il & i 3 K R AE A 2 5

BEFocHk [13] FRTScss, RAMMERA
WENEZ 8 (LPS) ka7 COPD fifi =i iiE A R
Bl B H EAEREE T 1 m® @ H A A e T
IR, BR203Z, PR, HE6H; T
551 RN 14 KA LPS (200 pl/H) . 6
JfE, HREIESh D, B EN, PRSI,
T, 1rahiRgE, MiThREMRIESE 0. 37 H J1 0P34
S H g & e (FEV, /FVC) KT 70%,
Pl 2 Z30) R S B i 7 S A5 R ] B 4 12k 400
R R R Ay il v S R R, DU A
COPD fili S HETIE A BB R F S p 2y
1.4 ZHh¥HuA TRy

SEER S PR B AT, BIR BN R T
Yo d . FEITROMEE B Bl 24 HOR BB AL 5> 4
XTHRTE , BIRL LA . FArmst 1 . WA,
Bl 6 H; FEHLHIRAE Y BoKE 36 H R R kXt R 2
., BRI FAHE 24, WERBEAEELA, o
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TR . WFIKFREAH, e H.

PR HE 1A B 2 4040, HAR A Al R R
37 COPD i METERE AL, sl ikl . iRk 7o
EHH KRR TR S, 2 2%~3% W 5 Fbi i
SREBEIS , T 1. 5%~2% W B S 980 e 4 15 R I O
A0 BN B, T SRR R IR I I 1.5 em,
Bt B B, TH 3—4 3 B R) 28
A 226 £, LL5~10 wl/min 3 BE ] <8 T
100 wl i 3k Bmall F PR B 2 20 (A B 0, 71
4330 plkg, B 1~2 min 5 IR IF &S0,
AR W A BRI S 3 SRS . o SRk s 34 KRR
DU TR B[] A5, A ) 7 92k ) il 8 0 S0 46 0k
SRR BN B Bmall B2PR 91 0923 2006 T W

R E, FARE 14, Fords g,
i Ik T HU BT 2K BUFE 2%~3% Yk B S5 SR bE 5
JREE S, T 1. 5%~2% Y B S5 S8UbE e ¢ R B T 47
HLAEHRYT o BEHOSM “ffigy” <R =H” B, WK
R ATHERE R, R ENL S (LR
FHRAAL A PRGNS 235855 KERD) ' FUNET
(5: 00—7: 00) JFRE, MEFIEEIURZI, 2 He/
10 Hz, $§££0.5ms, #EER K 1~2mA, K30 min,
B H 1R, RRgk14 %, 7R WA R R
FHARIE AL HL AT AE 3R, R TAERT B (08: 00—
18: 00) 4% 30 min y—HFEIFEICH S, B H 8
SUHT AR BEALAH A BT E o Y HRy P B, DA
BN R BUMETR A REALYE . X AR 141, BEA 14
NFRE2 2 | AR 2 2H Joioh FReak 23 2 2 R BRAE AH [R] s
Vi) B 42 2 [vi] 452 s K 1 S 30 I A JRR T B 1 b B
{EAST HUB 38
1.5 MERIARA T ik
1.5.1 XKEMzaealz JRIr AW RKH, o
206 HRFRIILL 2% B H 240 (50 mgrkg) JE &
THESRRBE R R, UIF 088 J B A 7 A4, R
W) I S BE 4> BT 2 55 AniRes2005, 4 BLUI EMb;
JHCE Tl R A 2 AR FRE TR N, T O
SRR 0. 3F IS (FEV,,) . FH 10T
AMfitEs (FVC), FEV,./FVC,
1.5.2 ELISA # m X & f2 3 P IL-18. TNF-a 7K
o B 6 HORER T Thae kil 5, #4718 3 3 ik
B, WA MRFEA T4 CHE L h G, AE
DHLIE 4 °CL 3000 r/min B0 (BOERE12em) &
210 min, BB I o SR ELISA 35460 0K B
WIL-1B. TNF-a /K-,
1.5.3 HEF &m XK AMARBRE T £4

6 HOR BB itz 4y, i 1A= BEER K IR Ve IF R
YT ERmAK S, BT 4% ZRBPREITEE, 17
WHUBAK . B, B W, ELE5~6 pmJEY)
A PGS RIEOK AL, HE e, 7Etsf i
T R ER il 4 2 BROE AR AR A, I dE AT R E DT
Ay e 1) SRS LA T R RAE VT4 . JCRAE
RATE04, A REEANIEIE T 14, K
ARG R AT 2 R PR (1~5 )2 4l )R
JE) 24y, R SRS ML R A R 2 R M
i (>5)ZAMMERE) 113455 2) Bl RAE
gy IEEMMIT 05y, DRI 14,
RAMA>1ZH <2 ZAMIEETTF2 5, RAEHA
H2~4 JE UM FE T 3 03, AR AN >4 )2 20 il )R
JEit453 .

1.5.4 RARBEHENRKIMALRNETs 44 54
KA P IHZTTE L mm® KN, 422.5% )%
R[5 2 4 h )5, PBS IR Uk 3 Wk LA 2 Rk B [
FER, PTG CEEA TR EE K, BRR 15 min, B
Ji TR 5 I R i £ B 2 YK (UK 20 min) AR
s, OB SR TR 12 he TR S8R
Jo [ E TAES A W4 5~10 nm, WE4: 58 185 244
L BELEE NETs JE R -

1.5.5 AX@mbARbn K LA ROSKF &
ZHBEMLI 3 HR BB A T AiZH 2L, FRELS0 mg &
T4 PBS BT #%, $4 18 ROS AR 7] & i i 45 4
BRIEAT, SRS, 2558 DR R
DEIETREFRIN .

1.5.6 %92 % KFEAn X KM% MPO, CitH3
Fak A HBENLIC3 HR B A b i 2 20 I A
YR, WM . BREE CREK, Plnie it
18 FH 3%H0.BH Wi Py J5-PE 3 A AL W g, 37 CIE B R
HLAREMPO (1:100) FEPLAR CitH3 (1 : 500)
—$H1 60 min; MRS B HPEDOE =P (11 500),
37 CHOELIFE 1 h, R TSA 5L Y RHE Stk
10 min #4798 H6ARIC, 5 DAPLE Y4l e . 7E
PG TG SR EEIME, Tmage J2. 1. 0 5/
I P 3456

1.5.7 & @ & % % ik al K R A 4 7
BMALl. MPO. NE. CitH3 & @ K-F BOKRA -
I2H 2, 4 BEALIE 3 AN FEAS, FREE 30 mg B %
Jo, TEWATERHmAR, BETELE T, A
RIPA 2, 4 CEfIR . BRI R, #17
AR E . 8 R AL 5 SDS-PAGE A2 o
WIRA, 95 CASME 10 min, FIREME FFE. L
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50 VLR LUK A3 B S 2/3 ik o SR TR
250 mA fH R, FiREA2 he 5350 A BMALIL
(1:1000) . MPO (1: 1000) . NE (1 : 1000) .
CitH3 (1:5000) —#T, 4 CMFLR. WHIMA
“ht (1:20000) FiREMFAE 1.2 h, PBSTEIK 3K
(B 10 min) o VEFRSS ] ECL ARG 17 2
FOCKEI . AR R, H Image J2. 1. 0 F 4400 H
PEE O IR, AT AT
1.5.8 Ssasafeiem X R MPO4& I
3 A B S5 I o B 8 R B A v il 2 2L AT
A, [ e AL PR 2 SR FRZH 2L MPO 3%
ke s, R BRGSO 5P R T, O
BT LR MPO #5348 (A BHE (55 . R Image J2. 1. 0
BRI HT A - A T2 8 s o0 B, RSk U R BE AL B
3N EANE M S AT LR, I MPO PH M DX 38 1) °F-
B B
1.6 %itxFik

K HI SPSS 24. 0 Ge T B AT AL B, i Bk
IR IESAA, VBB PREE (vss) 2o, I
2555 BRI R AR R Oy 22500, Z41R LR
SNK-q ¥, 77 2455 % & H Dunnett's T, % 5 15 .
P<0.05 hESHAGIE X,
2 #R
2.1 FRMELER
2.1.1 ZBAXKMmAseigiri Ri1x, 55X
MM, B 1THKRERFVC, FEV,,. FEV, ./
FVC i) ae 2405 W EREAL (P<<0.05); HHAL]
WAL, FAHER 145 R A A K R b ) hg
% ¥ FVC. FEV,,. FEV,/FVC & E & (P<
0.05); SHEMEBEEAMIL, FrBEs1HARRMY
FEV, ., X FEV, /FVC B E# T+ (P<0.05).
2.1.2 BHKALRIL-1B. TNF-aK-Frbix #£2
N, SXTRR LA R, B ZH R R K IL-18
TNF-o & &8 i F ThE (P<0.05); SR 140

B, FAHET VAR AR MK IL-18 . TNF-«
FEFEIL (P<0.05); SEMEEAE, Frast
TALMHE IL-18 , TNF-a & s #E—2E K (P<<0. 05) .
F2 AAKRUIMIIL-1B. TNF-oKF HAE
Table 2 Comparison of plasma IL-1B3 and TNF-«a levels

in rats across groups (pg/ml, #x+s)

45 AL IL-1B TNF-a
XTHR 120 6 33. 060+0. 260 155. 034+4. 940
R 1 4] 6 64. 813+0. 958" 238. 12720. 623"
T LA 14 6 35.142+1. 130" < 173.583+1.710"

W R 6 41.086+0. 385" 191. 082+0. 657"
Fe IL-1B, AN E-1B; TNF-a, BRIRIEH T-a0
a) Sx1I4HE, P<0.05; b) HSEEM14HE, P<
0.05; ¢) HHEMAEHLE, P<0.05,
2.1.3 BAXKMARBEEN HERE (A
1) 7R, X1 ZH R BUREE A TC I 5 s
i RE OIS | RilG, AL RIBRICAAE SO 5 B
12 Bl 9 B B JRE - DR SR8 AT A B 3 R
PEANMIRIE B SEA LA A, Foriih 1A
5B K R UM R B ek, IliZH 2%
PER A s, Horb 7R Bt 1 M eEROR

2% 1

]
&
¥
3 E

TE: SOFR S MMIEE 5 2L O F7Sk R i BE 55
1 BRI LUREE S A (HEGL (L, x200)
Figure 1  Comparison of pathological morphology of lung

tissues in rats of each group (HE staining, %200)

R BAREIMIRERE bR L

Table 1  Comparison of lung function indicators among groups of rats (x+s)
4151 FRAL FEV, /ml FVC/ml FEV, /FVC/%
XTHR 1 2H 6 7.961=0. 343 8.759+0. 324 90. 933+3. 374
A1 4 6 3.283+0. 234" 6.298+0. 307" 52. 178+3. 749"
T LA 14 6 5.569+0. 167" 7. 6170. 294" 73. 148+1. 492"
WL A 6 4. 826+0. 166" 7.701=0. 262" 62.697+2. 115"

TH: FEV,,, #0.3FHIMFAER; FVC, MNP E; FEV /FVC, 550. 3F0HIIMFZARS HH I SO G B 426
a) SXFR1EE:, P<0.05; b) SHER14HE:, P<0.05; ¢) SHMALLLE, P<0.05.
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W, 3R, SXFE A A, BEAL 1K
It 28 21 S A RN AE ) Bl 9 RE T 53 B vt 2 0 743
BitE (P<0.05); SR 1ALLE, Fdil
ZH 58 R T 2H R BRI 2H 4 S A L AS T Rl R
Vo B 98 S V753 B R AR (P<<0.05), H+7F
HLET 1B LR A BRI 2 2 (P<<0.05).

F3 ALK SRS AL

Table 3 Comparison of pathological scores of lung tissues

in each group (4, x+s)
V=¥ mlfh*:. 3
a5 W “;EW;H B s
X e 120 6 0. 167+0. 408 0.333%0. 516
PR 120 6 2. 833+0. 408" 3. 8330. 408"
ForRE1AH 6 1. 83320. 753" 2.333=0. 516"
HRHER 6 2. 000+0. 632" 2. 500+0. 548"

Hoa) S II4IHE, P<0.05; b) S 14 HE, P<
0.05,
2.1.4 B0 K R A28 ROS K -F & MPO, CitH3
TR Rk ERE Fan, HXE 1AM LE,
B 1 2H K B 2H 20 ROS /K F- K% MPO . CitH3 7%
DOOGHRE WEW R (P<0.05); SR 4 A,
WA AT A 14 ROS/KSE & MPO . CitH3
ISR Y W AR (P<<0.05). HHEHLHE
Breltbde, FAEE 141 MPO. CitH3 F-39¢ 65
JETRE (P<<0.01). S4IKREBAZIMPO, CitH3 %
JEBSGIE DL 1 GERHA S 4RI o
2.1.5 AR K J AL P M 20 i NETs 45 # 1k
B K2R, YR DLIE R R A (A
i), AUMIEASEE . B 1 4DUEE B LA NETs
FESEHY (SREEisk), N = Ze2F 4 MR 24
2 4 W 4 e T ml Wb s RURCIR Y B (B AT k) .
WA TR A 1 S LA, H
NETSs # 25 14 35 4. 208 /0, 8 DL > 5 47 ety il
H 7oA 14109 NETs BEZE Ry 5/

A LA

TR 14
T: NETs, WMok sMaEmim s o 8 k8 R e
PERLANNIE RS s BT8R NETs FERBRZE T ; 3k
7 g URLAR ) 5 o
B2 ASARRIZHZ T NETS S5 (x6000)
Figure 2 Structure of NETs in rat lung tissue (x6000)

2.1.6 Ak RMLBMALL, MPO, NE. CitH3
Famrr ik e £S5, ST 1I4MLEL,
RETE 1 20 A BRI 20 21 BMALL & [ AH X 22 35 BERRAIR
MPO. NE. CitH3 & HHHX R L m B ETH (P<
0.05); SAAIVA LA, T B 1 4R E B A
2R FRUBZH 2 BMALL £ FUA X R ab 5 FH 5, MPO.
NE. CitH3 & FIAHXF R IR RN (P<0.05); 5%
FURL AT AL b, FAFBER 141K R 414 BMALL
X FRILE T, MPO, NE. CitH3 & FAEx}
FIREFEL (P<0.05). S KRMALBMALL,
MPO. NE. CitH3 & Ea & UL E 3.

2.2 MUHIBRIEL R

2.2.1 BAKKMMALMPO A TER o6,
SN 2 21 b, AN 2 4 Rl # ik a5 2 4] MPO -
B T (P<0.05); SHEERI2H L, T

F4 BHKEMMHLZ ROSKFE K MPO ., CitH3FEX75'60m i H g

Table 4 Comparison of pulmonary ROS content and mean fluorescence intensity of MPO and CitH3 in lung tissues of rats in each group

(x+s)
215 R ROS 7K MPO 3598 i 5 CitH3 -2 9¢ Stai i
X B 120 3 2631. 667+520. 581 0.217+0. 032 0.213+0. 034
iR 1 4] 3 8700. 000+1020. 331" 0. 642+0. 042" 0. 620+0. 023"
A 14 3 4547.000+222. 169" 0. 322+0. 020" © 0.318+0. 022"
HHLHL R4 3 5195. 000+134. 570" 0. 420+0. 007" 0. 419+0. 305"

H: ROS, WPEE; MPO, #fiid%fbii; CitH3, JREMRILAE T H3,
a) 5XMR141E, P<0.05; b) HER14IE:, P<0.05; ¢) SHMHEEAIE, P<0.01,
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RS BUAKRMIMALBMALL, MPO, NE. CitH3 & IR ik 5
Table 5 Comparison of the relative expression levels of BMAL1, MPO, NE and CitH3 in lung tissues of rats in each group (i+s)

2151 FUEkL BMALLI MPO NE CitH3
X HE 120 3 0. 760+0. 056 0. 562+0. 107 0. 259+0. 109 0. 395+0. 029
R 1 4] 3 0. 311+0. 039" 1. 286+0. 035" 1. 320+0. 098" 1. 092+0. 041"
TR 14 3 0.551+0. 029" 0. 858+0. 097" © 0. 851+0. 064" © 0. 639+0. 033" ©
WL 3 0. 426+0. 334" 1. 06120. 084"’ 1. 0990. 094"’ 0.927+0. 031"

T: BMALL, WiFINLAZS B2 a1 B8 ;. MPO, BT UG NE, hPRRignisertds A, CitH3, REmRbdE

H H3,

a) 5XHIR141E, P<0.05; b) SER14I0E:, P<0.05; c¢) SHMEEAIE, P<0.05.

A B C D

BMAL] S e e w69 kDa
MPO = = S e = 59kDa

NE — R S— w——— 20kDa

CitH3 o e e s [5kDa

GAPDH Sy ew= wm=s e 3(kDa

e A, XL B, BERILAL; C, FAHEr 14 D, HM
HLEFAL; BMALL, WRLPY Y B k2 A is e 2 11 1 SRR T
MPO, fEit S LYi; NE, thyERidnfsd vk & e, CiH3, JK
FIRALLALEE 1 H3; GAPDH, Hihs-3-B 2 i St .

B3 ASAKRBUITHZIBMALL, MPO, NE, CitH3#EHKE
Figure 3  Electrophoresis images of BMAL1, MPO, NE,

and CitH3 proteins in the lung tissues of rats in each group

R 24 b RISt AT HUAR AL MPO -
B B 8 B AT (P<0.05), Hig#ikT
FHLEFZH MPO P-4 % B 0 IR TP it 2. 21
(P<<0.05). #%2H K B ZH 21 MPO #2824 Ak e (0 K]
DUEE 2 GEHRREASC4ERSREO .

2.2.2 BAXKAMMLMPO, NE. CitH3 & & K
e KTR, SRR, MBEAY 2 4 fld
FIkZ A MPO, NE, CitH3 /K FH T (P<
0.05). SEAI24 AL, FArrsh 24, Rk
i 28 T4 AR MPO . NE, CitH3 85 UK F i
ERRL (P<0.05). H5FHs2ditbik, w3kik
20 MPO ZK - Ft &, i 2% 58 F 4 FLUEF 41 MPO
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Table 6 Comparison of MPO immunohistochemical detection

results in lung tissues of rats in each group (x+s)
5 AL MPO -5 5% FE A

XHE 220 3 0. 146+0. 027

AL 2 41 3 0. 502+0. 164"

FUE STt 4| 3 0. 506+0. 281"
TrHE 24 3 0. 3630. 033"
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. MPO, #fd A LI
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NE. CitH3 8 FKF B L (P<0.05). 4541/
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Figure 4 Western Blot images of MPO, NE and CitH3

proteins in lung tissues of rats from each group

KT BHAREIHLINMPO. NE. CitH3 % K5 iF 45 B i

Table 7 Comparison of validation results for MPO, NE, and CitH3 protein levels in the lung tissues of rats in each group (x+s)

2H 5 AL MPO NE CitH3
XifHE 2 41 3 0. 466+0. 034 0. 229+0. 020 0. 447+0. 015
T 2 2 3 0. 976+0. 038" 1. 093+0. 027" 1. 196+0. 054"
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R T 3 0. 688+0. 016" 0. 595+0. 021" 0. 639+0. 028" '

H: MPO, #EidE ALY, NE, SekignfosidtsE Ans; cuH3, R4 A H3,
a) SXMR241E, P<<0.05; b) SERI24ILE:, P<0.05; ¢) SFFHE2414E, P<0.05,
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Effects of Electro-Acupuncture Based on the Midnight-Noon Ebb-Low Method with Hour-Prescription on
BMALI1 Protein and NETs Markers in Lung Tissue of Chronic Obstructive Pulmonary Disease Model Rats
with Lung-Qi Deficiency Syndrome

JIAO-LI Changtian', SHIO Nise Pantaleo', CAl Lianging', JIANG Qingyao', TANG Siyu', WAN Qiangian',
WAN Mengchen', YE Yuqi', ZHU Jie'?

1. School of Integrative Medicine, Anhui University of Chinese Medicine, Hefei, 230012; 2. Key Laboratory of Ministry of Edu-
cation in Xin'an Medicine, Anhui University of Chinese Medicine

ABSTRACT Objective To explore the potential mechanism underlying electroacupuncture therapy with the
midnight-noon ebb-low method with hour-prescription for chronic obstructive pulmonary disease (COPD) with lung-¢i
deficiency syndrome from the perspective of brain and muscle basic helix-loop-helix ARNT-like 1 (BMALI1) as well as
neutrophil extracellular traps (NETs). Methods The experiment was conducted in two phases. For the therapeutic
effectiveness observation, 24 rats were randomly allocated into control group 1, model group 1, midnight-noon electro-
acupuncture group 1 and conventional electro-acupuncture group, with 6 rats per group. Rat models of COPD with
lung-¢gi deficiency syndrome were established via cigarette smoke exposure combined with intratracheal instillation of
lipopolysaccharide (LPS). After successful modelling, rats in midnight-noon electro-acupuncture group 1 received
electro-acupuncture at acupoints "Taiyuan (LU 9)", "Feishu (BL 13)" and "Zusanli (ST 36)" during 05:00—07:00,
30 minutes per treatment once every other day for 14 consecutive days (7 sessions in total ). Rats in the conventional
electro-acupuncture group received identical electroacupuncture manipulation at random daytime hours (08 : 00—
18:00). Pulmonary function parameters including forced expiratory volume in 0.3 second (FEV, ), forced vital
capacity (FVC) and FEV, /FVC ratio were detected. Pulmonary histopathological changes were observed via
hematoxylin-eosin (HE) staining. Plasma levels of pro-inflammatory factors interleukin-18 (IL-18) and tumor necrosis
factor-a (TNF-a) , as well as pulmonary reactive oxygen species (ROS) content, BMALI protein expression and the
levels of neutrophil extracellular traps (NETs) biomarkers such as myeloperoxidase ( MPO) , neutrophil elastase
(NE), and citrullinated histone H3 (CitH3) in lung tissue were determined. For the mechanistic verification phase,
36 rats were divided into control group 2, model group 2, midnight-noon electro-acupuncture group 2, overexpression
empty group, overexpression BMALI group and overexpression with midnight-noon electro-acupuncture group, with 6
rats in each group. At the 5th week of model construction, rats in the overexpression BMALI group and overexpres-
sion with midnight-noon electro-acupuncture group received intratracheal instillation of 100 wl adenoviral suspension
carrying overexpressed Bmall gene. Rats in the overexpression empty group were injected with an equal titer and
equal volume of blank adenovirus without the Bmall coding sequence into the lung at the identical time point. Midnight-
noon electro-acupuncture group 2 and overexpression with midnight-noon electro-acupuncture group were consistent
with the aforementioned protocol. Finally, pulmonary levels of MPO, NE and CitH3 were measured in all groups.
Results Compared with the control group 1, the model group 1 exhibited decreased FEV ,, FVC and FEV, /FVC
ratio, elevated plasma IL-13, TNF-o and pulmonary ROS levels, downregulated lung BMALI protein expression,
and increased contents of MPO, NE and CitH3 (all P<<0.05) ; typical NETs-like structures with sparse granular
substances attached to fibrous networks were observed under scanning electron microscopy ; HE staining revealed
damaged alveolar architecture accompanied by inflammatory cell infiltration. Compared with model group 1, both the
midnight-noon electro-acupuncture group 1 and conventional electro-acupuncture group achieved obvious improve-
ments in all above indicators, with superior therapeutic effects in midnight-noon electro-acupuncture group 1 (P<<
0.05). Consistently, midnight-noon electro-acupuncture group 1 showed more prominent alleviation of NETs-like
structure formation and lung pathological injury compared to the conventional electro-acupuncture group. Mechanistic
validation results demonstrated that compared with model group 2, the average optical density of MPO as well as the
protein levels of MPO, NE and CitH3 were markedly reduced in midnight-noon electro-acupuncture group 2, overex-
pression BMALI group and overexpression with midnight-noon electro-acupuncture group (P<<0.05) ; furthermore,
these parameters were significantly lower in the overexpression with midnight-noon electro-acupuncture group than in
midnight-noon electro-acupuncture group 2 (P<<0.05). Conclusion Electro-acupuncture based on the midnight-
noon ebb-low method with hour-prescription may alleviate pulmonary inflammation in COPD by upregulating the expres-
sion of clock protein BMAL1 and inhibiting excessive accumulation of NETSs in lung tissue.

Keywords chronic obstructive pulmonary disease; electro-acupuncture; method of midnight-noon ebb-low with hour-

prescription; circadian clock gene; neutrophil extracellular traps
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