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HBE BH AN R B 45 7 B4R R R 6 J7 B 0 xR b PR M B gk R KR ) e A A %
", ik K240 AXRRMMSAZTONRAE (Zaa), BAM, AMTETAs 74 (A7), 4
RILE . AN B A F AL R (FRAW) R, HH40 R, 1~12 AR AFRERIFESWE
Bg ik h & COPD A2 B K RABLA, 13~20 Bl 4B 41, 4T RI4L. BRAAR R RS 7 4 T AR &
Bl 5oy . ARl AN R RS O IRAAT R AR RIS T TR, RO AR T 0.5% R T AL EEM
(CMC-Na) # B, 12 b FHREHENRES 28 B, 43 EH 14, 16, 20, 24 #= 28 FARM ., WER
Flig 7 et b BB E b BN EA S (WT%), ¥R ELEETRE L (WA%) ZEREE
b @A E 5 (LA%) 54, Ay b ad Ak A KRBT (VEGF) &R &% -1 (ET-1)
kik, FRA RAAGAFNEFEIIRRATEAFN, BR ST O, KA 14~28 B WT%.
VEGF. ET-1 ¥4 &, 16~28 &l WA% # & . LA% &4k (P<0.05, P<0.01), H#AMILE, KFEB
2014, 24, 28 J§ WT% %1%, 16~24 B VEGF 1%, 16. 28 7 ET-1 4%, 16. 24. 28 A R %4 41&;
21475 41 14~28 Bl WT% M4k, 16, 20 Bl WA% A&k, LA% F &, 14~24 & VEGF K1%, 16~28
ET-1 %1%, R4 4% 16, 24, 28 F MAk; 4t a4 14~28 A WT%. R %A 1%, 20 & WA% MK
LA% F+ &, 14. 20 A VEGF 1%, 20. 24 & ET-1 4%; 6441 14~28 J§ WT%. VEGF 1%, 16.
20, 28 J§ WA% #= ET-1 B4k, LA% 7+, 16~28 J& R 444k (P<0.05, P<0.01), L4thlress,
214 7 40 16 ) VEGF .ET-1 414X, 28 & R 44 T44%; 85 4-20 16 ] VEGF 4K, ET-1.R %24- 24 A5,
28 A M4% (P<0.05, P<0.01), LAXHmAIE, Mo 54 14, 20 B VEGF 4%, 20, 24 A& ET-1.
R 44 MA%; 4H 4141 16 Bl VEGF. ET-1 9%, 14. 20 )i VEGF %1%, 20. 24 7 ET-1 %1%, 20. 28
J R A WeAk; 344114, 20 B VEGF M4k, 20, 24 B ET-1. R %4 H%14& (P<0.05, P<0.01), %
SFTARRL SRR, SEEAME, BSETAREAMEIK (P<0.01); ERFAMILE, Ay T, 4
R R B R A% (P<0.05, P<0.01). 45 AN A B 455 . AR R LKESET THRRE
COPD MitA L i dn 5 F M), ArRlARZT, WoHF A ABA4RAE R E &, MEEA A,
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ABSTRACT Objective To observe the effect of effective-component compatibility of Bufei Yishen
Formula ( ECC-BYF ) combined with acupuncture on small pulmonary vessels in rats with chronic obstructive
pulmonary disease ( COPD ) at different treatment time points. Methods A total of 240 rats were randomly
divided into blank control, model, ECC-BYF, acupuncture, ECC-BYF+acupuncture ( combined ), and
aminophylline ( APL ) groups, 40 in each group. The stable phase COPD model was prepared by cigarette smoke
exposure combined with bacterial infection during week 1-12. In week 13-20 rats of ECC-BYF, acupuncture,
combined, and APL groups received ECC-BYF, acupuncture, ECC-BYF+acupuncture, and APL, respectively.
Rats in the blank control group and the model group were administered with 0.5% CMC-Na by gastrogavage. After
stopping the intervention, rats were observed until the 28th week. The rats were sacrificed at week 14, 16, 20,
24, and 28, respectively. The morphological changes of small pulmonary vessels were observed by the changes
of vascular wall thickness percentage ( WT% ), wall area percentage (WA% ), and lumen area percentage ( LA% )
in different treatment periods. The expressions of vascular endothelial growth factor ( VEGF ) and endothelin-1
(ET-1)in lung tissue were observed. The R value comprehensive evaluation method was used to evaluate each
index. Results Compared with the blank control group, WT%, VEGF, and ET-1 at week 14-28 all increased,
WA% increased and LA% decreased in the model group ( P<0.05, P<0.01) . Compared with the model group,
WT% decreased at week 14, 24, and 28, VEGF decreased at week 16-24, ET-1 decreased at week 16 and
28, the comprehensive evaluation of R value decreased at week 16, 28 in the APL group. WT% decreased at
week 14-28, WA% decreased and LA% increased at week 16 and 20, VEGF decreased at week 14-24, ET-1
decreased at week 16-28, the comprehensive evaluation of R value decreased at week 16, 24, and 28 in the
ECC-BYF group. WT% and the comprehensive evaluation of R value decreased at week 14-28, WA% decreased
and LA% increased at week 20, VEGF decreased at week 14 and 20, ET-1 decreased at week 20 and 24 in
the acupuncture group. WT% and VEGF decreased at week 14-28, WA% and ET-1 decreased at week 16, 20,
and 28, LA% increased and the comprehensive evaluation of R value decreased at week 16, 24, and 28 in the
combined group ( P<0.05, P<0.01) . Compared with acupuncture group, VEGF and ET-1 decreased at week
16, the comprehensive evaluation of R value decreased at week 28 in the ECC-BYF group. VEGF decreased at
week 16, ET-1 and the comprehensive evaluation of R value increased at week 24 and decreased at week 28
in the combined group ( P<0.05, P<0.01) . Compared with APL group, VEGF decreased at week 14 and 20,
ET-1 and the comprehensive evaluation of R value increased at week 20 and 24 in the ECC-BYF group. VEGF
and ET-1 increased at week 16, VEGF decreased at week 14 and 20, ET-1 decreased at week 20 and 24, the
comprehensive evaluation of R value decreased at week 20 and 28 in the acupuncture group. VEGF decreased
at week 14 and 20, ET-1 and the comprehensive evaluation of R value decreased at week 20 and 24 in the
combined group ( P<0.05, P<0.01) . Results of all the time points showed, compared with the model group, the
comprehensive evaluation of R value all decreased in each treatment group ( P<0.01 ).Conclusions The results
showed that treatment in ECC-BYF, acupuncture and their combination groups significantly improved pulmonary
vascular remodeling of lung tissue in COPD rats. Acupuncture had an earlier effect, and the combination of the
ECC-BYF and acupuncture had longer effective time, especially for the combinational treatment.

KEYWORDS chronic obstructive pulmonary disease; effective-component compatibility of Bufei Yishen
Formula; acupuncture; aminophylline
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0% V- Mg A4 LA AR 1 I DI AL A4 A il 25 B T (& R
ZL201110117578.1), W FRyranatn @, mitafss
B, #Miliss 505 0]t COPD K BT fE, Wi 4
RESONE, B A7 A Al o0 R AR M 25 B 7
MR b 28 Z AR AP SESS, ¥ R AR T
S AR N RGBSR A i £
B 07 (BFE . ZL201811115372.3 ), i & il
TP EIRITERNA ST B2 —, AR E ]
Hfin COPD 4 (132 shifit &, 2038 s i il o) 68 AN
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1 Zh¥) SPF 2 SD K 240 H, MM,
A2 4, K5 (250 = 20) g; h TS ARIE S :
1107261911000081, 4T ¥rr NSl s S H A
BRAR, AHES : SCXK (£ ) 20140007, fH3ET
R P 2 KR — BB R B IVC 5256 % SPF 45
Y [SYXK (# ) 2017-0001], i& W ¥4% 7 K, 5C
WEEE N (25+1) C, HXIRE (50+10) %,
B 5B 10~15 K /h, 2 W B <14 mg/m®, M7 <
60 db. KEEfREHESE, AMKHKEAK, & bkd
PEE RS, RIFABE &, ARSI T M
2% 24 R 25— i I B Bt S 30 sl v R4S 3828 01 25 o it
(No.YFYDW2019031 ),

2 FEIRH AL R SABC s 4 Ak Y (it )
4 (Boster, SA1022), DBA {45 & ( Solarbio,
AR1022), VEGF #t /& ( Proteintech, 00070191 ) ;
ET-1 4k (Abcam, ab2786 ). F ol /\gl 4 i o)
fie M 4 1% (Buxco, USA); Leica-DM6000B Y *#
W & LAS V4.7 HAH &R 48 (Leica, Germany ) ;
Image-Pro Plus ( IPP )6.0 I &% 53081 Z4: ( Media
Cybernetics, USA ) ; fE{g il THHI7 IR (IR B
S A RRAT] Do

3 4 HRIEHEFFE (46117 ) g A EzZy
sits 25 0 ] ARG R e H ] 2 A B R B s, (]
FTKF 20 B e 22l 6 x 10° CFU/mL

4  ZDETRAENE AT EE A AT R DA
AL M 11 mg, WA HEGE 0.9 mg, S —
FABRKE 11 mg.

5 ErREr IR ME R AR A BRA R A

BRI, A% 0.30x 13 mm, 100 1~/ &,

6 244 FMiigE B A5 HAS A Rh,
BRI . BT PR RS, A i R
SR AE VIR PR A AR 20 . LA AR
HIZERABRA ], 019/ Fr, #t5: 1905027 &R
S YEZ ) (CMC-Na ) : i K 24k 273 51 il 1
HRRA AL, 500 g/ i, 5. 201905,

7 ZhW o KA 240 HOKER, MEAESS
Ao, ERBBHR S, HBEHIECF R 2 X
(RS Al ). BRI #Milies B dl oy dl (&
FREATITAL ). BRI, #MI 5 B 7 B A ilg (&
FRICGA A ) PSR, B4 40 K, RAFMHMEZE
BB A R AN Y ] £ COPD K B A 1,
55 1~8 JA, L RUBR T AT 48 T TR AAFF I 6 x 10°
CFU/mL, 0.1 mL, 5K 1K, % 1~12 A& MWE,
g YR A T 0 A A 25 ok B 3k %) (3 000 +500) ppm,
BER 2 K,40 min/ IR, PIRIZERSEIEFF /D 3 h (R
WA 1 UK ), AR 12 J8 o AR K B A IR A
fiE. BiThEE . Mgl 2 A e SR a5 5

8 THimik HHEIIHE1KE, sHAK
BRI 4 45 F 0.5% CMC-Na % 5 ( #E KL 2 mL/ &k,
BERL 1.5 mL/ R, BER 2 k) A 7 a4 T#Miti2s B
Moy EE (5.5 mglkg, ®K1IK); @AALS
TEAHEE (54 mg/kg, BER 1K) ; FHHlZHEH
KME. Blay AVE aTHEA TR R, B (M 1 Hz,
UL 1 mA, 20 min/ 1K), SHHIIELE Ko e i 5%
(Iemdt g ) Y5 BRAHL TN B 4y e
KA, T R AT A0k R 2 43 2 VR
4. 2R R FH AR B R M s A 2 Y A
F N D =D, x (Hlg/Hl ) x (W /W, ) %,
D: flat, HI: ARRRE, W R, KEEEFREL
PAEEHE R R, L4525 8 . 152N )E AR SR & 28 J,
IFTFH 14, 16, 20, 24, 28 JE/HtEb .

9 FaFEbR KTk

9.1 FHZURHIEASEMEE  BUALL, wH
ARSI R, HE Jett, St B T~ st/
BIOE A 22 0AE R R BRIE SO AT RECRAE RIS,
HAME R 100~300 wm 2 (8] i il 20N B kA BE R B
(wall thickness, WT ). [fili% EH4%: (vessel diameter,
VD). A (luminal area, LA ). I 45 5 A
(total area, TA) FIEREEMHIFL (wall area, WA, &
JE T RAT RER R 5 MG AME EH e (WT % ) AT BE T
R M S AL I e (WA% ) S8 B AR I
SR 4 A CLAY% ), LA ATE Sk R RRCRS il i 45 2 2
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THE2EFR bR, XIS AR I T 40 HT

9.2 ML R WAL, &AL
I R, RS 44Uk 2% SABC 12 46 I 1L A5 4
% 4 K A 7 (vascular endothelial growth factor,
VEGF ). W} % -1 (endothelin-1, ET-1) ik,
SKHIPP 6.0 43 H7 s T 400 f5HR A, SREEFATESR
BRI E B (integrated optical density, 10D ),

10 RIHZEAIFN R RIALES WAL 12
(BAERS . EVEES -2013-A-00096833 ) Xl fili/IM i
B WT%. WA% . LA% . VEGF . ET-1 #1455 0
DIBETIZ Jy 57, R (EBEIAR I, AT R0 2,
BRaf iEsm BN, Rz, BRI, S IER A,

1M Git 1k SR SPSS 21.0 4t il 41 #r.
THEERILL X s £om. AR BRI 2 o 2297
B, FFEIES R )T 2855345 K ] Dunnett's T3 £
B, FFHERMLSD, AFFEIES i MEdR G
RO BT sk AR S50k 5 #4753 . P<0.05 2Ry 25 5
e -

# R

1 £ KB /N Bl s BR824 A8k (R 1,
FEA) A1) 28 P 2R BRI 7N 3l JDk A e D2 2 R
BT IEH ; BRI R BN KA e 2, B ks
s, JEFA RVEA IR, FLRER R R i
FIRYT AL B /NS B i 4 R L B R A AR TR 2 1)
B . 525 AL, iR 14~28 J&
WT% ¥ J+ &, 16~28 i WA% T & . LA% & 1%
(P<0.05, P<0.01), St tbi, Moy, &l
M2 14~28 JH WT% HIFEAK, BA4158 16, 20,
28 J& WA% [% 1%, LA% Ft & (P<0.05, P<0.01),
M3 )75 16,20 JH WA% [4AK LA% TH (P<0.05,
P<0.01), 4t il 41 12 55 20 & WA% [ 1. LA% T
# (P<0.05, P<0.01), ZASHRALSE 14, 24, 28 Ji
WT% [k (P<0.05, P<0.01),

2 KU 4 VEGF, ET-1 £ikbi (& 2,
Kl2.3) SzHAkE, 0 GBAZ2 VEGF,
ET-1 #7175 (P<0.05, P<0.01), SR L, &
A 0841 VEGF 25 16~24 JFIF%AK, ET-1%5 16, 28 J&
B (P<0.05, P<0.01); 41437740 VEGF %5 14~24
JE B& A%, ET-1.%5 16~28 J& [ ik (P<0.01); %
41 VEGF 7£ 55 14, 20 J& B# K, ET-1 %5 20, 24 J
FEAR (P<0.01) ; B4 4] VEGFEAS I [ A5 1 [,
ET-1%5 16, 20, 28 Ji[#fE(P<0.01), 5 ZEm4H
FEs, 49y 77 455 14,920 J& VEGF [ 1%, 20% 24
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F1 HARFBURFEITE LS WT% ., WA% Fl LA% i (X+s)
413 n EHEE) WT% WA% LA%
21 6 14 16.55+1.83 60.20+8.56 39.80=8.56
16 14.32+095 5452+6.11 4548+6.11
20 17.22+247 59.85:6.87 40.15+6.87
24 1655226 61.01+515 38.99x5.15
28  16.61x1.19 63.97+4.92 36.03+4.92
R 6 14  23.02+3.18° 67.82+7.19 32.18+7.19
16 22.59+3.51" 69.22+14.02" 30.78 + 14.02"
20  24.95+7.29" 73.71+14.39° 26.29 + 14.39
24 2447+424"™ 7315+7.85 26.85+7.85
28  24.37+587" 74.78+10.50" 25.22 + 10.50°
S0 6 14 19.39+£223° 65.73:8.35 34.27:835
16 19.88+1.81 6520+11.76 34.80+11.76
20  2112+3.17 6892:6.99 31.08+6.99
24  18.35+5.35"" 67.35+9.57 32.65+9.57
28  19.12+3.01° 71.97+4.10 28.03+4.10
Hy)r 6 14 18.87+3.35° 65.30+9.42 34.70+9.42
16 16.01+1.20" 57.52+7.60" 42.48+7.60"
20  17.78+3.22"" 62.40+6.08" 37.60+6.08"
24  17.68+1.85" 62.33+6.70 37.67+6.70
28 18.43+2.17°% 67.50+3.31 32.50 + 3.31
gl 6 14 18.32+253%263.00+4.97 37.01x4.97
16 17.24+1.97" 59.03+7.23 40.97+7.23
20 18.37+2.54"" 62.91+7.70" 37.09+7.70"
24 17.72+1.59°" 65.91 +12.34 34.09 + 12.34
28  18.26+1.83% 71.61+3.61 28.40x+3.61
B4 6 14 1950+3.19° 66.25+6.49 33.75+6.49
16 15.86+1.16"° 5653+881" 43.47+8.11%
20 17.46+3.74"* 61.71£10.32" 38.29+10.32"
24  17.42:0.86"" 62.34+5.42 37.66=5.42
28  17.50+1.69"" 66.49+3.16" 33.51+3.16"

W 525 HA &, *P<0.05, ®P<0.01; 5 & Al 4 [t %%,
4 p<0.05, “*P<0.01
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Ay no whE () VEGF ET-1
Z“H 6 14 9.68+0.97 8.04 +0.85
16 2.34+1.30 6.93 + 1.69
20 5.44 +1.89 412+2.98
24 2.01+0.84 3.95+1.19
28 10.34£2.15 11.14+1.86
iU B 14 12.29 +2.78" 10.28 +1.19™
16 8.31+1.81" 11.47 221"
20 8.81+2.36™ 10.44 + 3.83™
24 6.37 +0.99™ 7 71£187"
28 15.29 + 5.30™ 21.76 +3.18"
2K 6 14 11.21+3.44 9.88+1.13
16 317 £1.14%% 524 +1.31%%
20 10.74+1.71% 10.12+2.02
24 3.41+1.25%° 7.99+0.42
28 11.38 +2.80 12.11+£1.134%
HiJ7r 6 14 7.56 = 1.68 44 9.67 + 1.56
16 3.81+1.26%" 5.44 +2.80%"
20 6.10+1.48°%4 6.13+1.97 444
24 429+0.52°" 5.38 +0.68 %4
28 11.98 + 2.39 12.49 £ 1.95%%
6 14 6.34+1.33°%4 9.28 +1.02
16 6.72+2.41%° 8.60+1.224°
20 6.40+0.82°"* 6.05+1.54°"4
24 4.89+0.64 4.94+0.79%%*
28 13.10 £ 1.99 16.87 + 1.51
Bs 6 14 6.19 £ 110244 9.37 + 1.41
16 4.67+1.92°°° 7.40+1.79%%
20 5.06 + 1.2544 4.81+2435%4
24 411117 6.23+1.63%°°
28 11.33+246%" 10.14 £2.95°4°°

W 525 14 b, "P<0.05, **P<0.01; 5 #5841 b 4,
“P<0.05, ““P<0.01; 5% lL#, *P<0.01; 5474 bk,
©9P<0.01; SEHf41 R, ©P<0.05, ®°P<0.01
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2 HAREILEL VE
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yEdfk, x400)

A 2 S &
= ol : LA
4 T @ L4

"’:'—"’"—" ; & ¢
T-1 HeiRR (GEdlifh, x400)

B3 K4l E

JE ET-1 B&AIK (P<0.01); £ #il4] VEGF 25 16 J& 7,
14, 20 JEF#EAL, ET-1 %516 Ji T, 20, 24 JAREK
(P<0.01); Bt 4 41 VEGF 45 14, 20 Ji 5%, ET-1
5520, 24 AR (P<0.01), S54FHI4H Hae, 4
J7 41 VEGF ., ET-1 %5 16 JEFEL (P<0.01), BKA 4
VEGF #; 16 JFII&M%, ET-1%5 24 ETFE, 5 28 k&
fit (P<0.05, P<0.01),

3 MM HEAr RELEA I (£3) S
I, A4 RLEES 16, 24, 28 KK,
HAY I R 4544 16~28 JRI AR, 4FHI4H R 454
55 14~28 JE KK, BG4 R 2554 16~28 i F# A%
(P<0.05, P<0.01), SZ At b, 40 4.
A ZH REES45 20, 24 IR, 4 R 445
20. 28 JHE% (P<0.05, P<0.01), S4F#I4H %,
o4 R EEH 28 JEFE(L (P<0.05), BRA4R
LEAH 28 I FRAR (P<0.01), 254 T A i i) s,
SRR L, #I8)74H R AR (P<0.01),
H5EAMA R, 5. fHfl R EA A R AR
it (P<0.01),

Wit

COPD J& — F & WL () LA #F &2 0P 0 AE IR A
SOU 32 BR R R AE B AT TS N 3R T R R
COPD HA m B, BIREAMILE, CLmh
SEERI A I DA ), R ARk, 7E COPD A & F
FErp, Ml AL G A O B 2 i OGR4
FAEIREE A (T ) 40 it ol 38 30000 M ot 7 2R 6 1) e
A5 o g COPD % Ak & J (i d T Bl 3 aly ' ) A
PR, I SRR Ak T i 4 A K R RS A
R E A O RN, T ) A i A
238 4 S BN K ) e I A R 30 ok s YT . VEGF
S BEORST IO T 2R 45 A Ta) R A 2 i A5 A il
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R 3 SR BAIE EG N SIS ZE S P LR (X +s)

4151 n 14 7 16 Jfl 20 J 24 J 28 J# L T AT BRI A
HRAY 6 3.00 +0.00 3.00 + 0.00 3.00 +0.00 3.00 + 0.00 3.00 +0.00 3.00 + 0.00
A 6 2.70+0.13 2.37 +0.58™ 2.88+0.43 2.66 +0.26" 2.28+0.32" 2.58 +0.25™
HnJr 6 2.43+0.54 2.19+0.12"* 2.15+0.03" 44 2.23+0.12" 4% 2.24 +0.09"* 2.34+0.21"*"
vl 6 2.06 +0.66" 2.45+0.21" 2.16 +0.09" 44 2.41+0.28" 2.52+0.19" 44 2.32+0.20""
1534 6 2.30+0.89 2.25+0.14" 2.07+0.23" 44 2.27+0.33*" 2.13+0.07"*° 2.20+0.10" 4%

e SR A, "P<0.05, **P<0.01; 5S4 E:, 2 P<0.05, “%P<0.01; 54141k, 2 P<0.05; S4FfIl4] bk, ©P<0.01

[ SRR T, T I 45 TR 4% T A AR 1 PN R 40 i 40
7= A B A 2, I T i A A R
HE LT P9 Bz 40 228 2 220 5 i 2 4 8 o I i If
B HEMEYME, S5 COPD fitish bk & K TE KL,
7£ COPD it @ il 2 F Zi/E i * 2, ET-1 & —Fh
Al DR A B I e i A K T, PR PR, i
5 T 00 A 4 S 3 O I AT Y LA B B A, R
A RE R R A, A SRS %,
RAEZEA TN R TR B P E 29750, <=
R e Y BRSNS R RS —T
O R, FHEE G IR 2R AT R A
RIS )T G T 5 BV 1 — PPk, ARG B
N Z B[] SN2 A8 bR, SOAR A X il 100455 2 AL S e
HALFE bR AT R HZE G VRN o

253597 COPD ROBF T B s Kb e, AL
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