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5 S5 XURURE o5 452 142 BEL 2 1 il P A 2R R B
Al YL E e AT A e B i A TR R 1 52

x| et B, WK, EXF, THEE, TAMK, T
b AR, WALE A FRIE T AR 35, 050200

[(FZE] BE K “Mi-m4" AERTERRBAEG SIS RMEEMRMER (COPD) W TaEAIE ., F
EONAKXRKMMLS HEFHE, BAMA, Fabiu, EERBEE, 487, hEFAN, Aeimk
RERRAAEHEER S (LPS) HKRAMEEHE&COPD K AAEA, B4 128, #EE5~128, Fafza
Fo 25 RBALLA 5 3 26 T4 254731, S mg/ (kg-d). 1.575¢/ (kg-d) #F, EwAFERLELT 10ml/ (kg-d)
ALK, RREHBE2UhWEM, HEL EMR AR AMALREL IR ERL, Ewa, BAAR LR}
WBURL 28 K R A A 3 2R AR & 3 — 9 AR AT R AT B ) € B A K (UHPLC-QTOFMS) A& fif 76 3 ok ik
(BALF) 2 FHAX#4; 16S rDNA M 53 AR M W iE § A6 £ 578 5, 8K 2 F R F 277 BT
KBESH, R HEFAE, BRAAXRDXATEARBIER S, TATEFERNERE, TLELR
mpiz i, AR, FaFE R MM IR AR, XEmieel TRy B 5B 20 K JLBA 2 6
BRAKAY, AEAH Y E K mAeizia, BALF 23R Kt imia 2 R E7, HEFAkE, BAAY 1280 R
LA, 19FP R TR SR A, ERERBEEA T 3T R LA, 43R TR, KEGGC a4 EF 42
S ARMERE, AR H RIS Riafe g ER 60 A A AR AR AkE, R RBEAER, T
BEAL AR, Hid-3-FER . Wb ARER AL AR . AZARER . LA vIFER 2 RSP RRARER . =+ AN HER 2 T
#(P<0.05), MERABLERE T, EFHMRBERAAE SOF £ Fhir, A MFe 2 FRBALHA 657 £ 740
Fry SRR I, £ 5 ROB kAR 3T F B KPR BAL G A P F X H &9, Ruminococcaceae_UCG-005.
Ruminiclostridium_6 K73, FLAFHAE. BAFR BRKFEK (P<0.05), HXBIWERE T, A Hvs
EFA, A WEER Y Oribacterium £ # #8%  (r=—0.753, P<<0.01); EFN B vs A2, ARASER S W
HRBZ (1=0.788). 2 HAFHA B (r=0.826). [Eubacterium] _ruminantium_group (r=0.770) ¥ ZEA% (P<
0.01); 76485 Roseiarcus (r=—0.779). H:&-3-882 5 BLAIA TR & (r=-0.758). 164 W@l B2 5 Oribacterium
(r=—0.753). ##48E 5 Pseudolabrys (1=-0.750) ¥ Z 4% (P<0.01). £ EFRBALT %@ COPD AR
KA BALF R M = WA i i A ey B AR LEM, AY “Wh—mdh” #6215 74 COPD %9 T sV A ALl 2 —
[ZgER] BB RR; 2HARBE; M-, Kifas; mida#

18 VEBH ZE PEIPEAS  (chronic obstructive pulmo- FEAK, UESE COPD B E fETE B DI RebafT =, Hilt

nary disease, COPD) & P& B 5 BB, 7F
40 % L EAREP RAGR N 13. 7%, HAZAF
FHisf e BHERY, COPD & —Fh & RGTHRE
i, WiESEZ RSN EZ R P COPD A /NG
AN S 1751k S 40 rh SR G VA A W e 15 KT

ESTE A 28 BRI (2019072) 5 b p 27
BT 42 (BSZ2018013)
DB ITAEE ywtawen@163. com

AT R It =Tl e N T COPD #Y #F 5¢
ot il A R R 2 AR EL S
XU RIOCER 0 38 B9 3200 TR AR 45 2
B ANEE N 530 R e LA R RV PR AR W 2 53 AR
WY RITE IR E A 7 ERXE A (PHE D
%), BTSSR B, AT COPD /B e I
BL, AREGEITIIRE ", AR AT WFFE AR T
e 2R GBI N RAE PE I S5 IR AT — ERIT AR T
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AWFFEIN -l AR R R B KUBORE B A
COPD [P fEFE FIMLERL, M o5 v 265 6 J5 A ML
PEHUES2 . ARHRGE T o B 2 B sh W 1 BT A
(%5 : DWLL2019006) .

1 #R5FH%

1.1 &4

SPF 9% I P Wistar K fR 32 K, RFiE (180«
10) g, 5~6 A, WA B b)) AYERE
FRAH, LR AHUES : 1103241911016851,
TR R N 22 ~ 24 °C, MXTRE R 45% ~ 60%, H
SR HDEIRAEE, KA BE s FEETOK
1.2 %9

FBEREORL (] AR ekl 2548 PR /AR 7=, it
5 181103), FEMIT A FIAR . B, #A .
5g/4%, HIAFRERKECE MR IE 0. 158 o/ml (I ;
Bamgri® (LHFEmAlARAR, #5
1812012), Hik%: 0.15 o/, HABERKELE Mk
£ 3. 150 mg/ml BV
1.3 EZRXAAALE

B A Qb Tk A BRSAT A A, %
AL, FEVHE 11 mg, MHMELE 0. 8 mg, MW —
AR 13 mg); 10% /KGR (EERTHL T 105
FHIRAR, 5 H1821050); JZHE (LPS, %£H
Sigma A A, #L51.2880); HEE., M. L.
K (fE[E CNW Technologies 23 &, 585 435N
B3830288. (3010432, BCCB9847. 7218060), L
FARIEE Y LC-MS 9 ;. BiiRRE (15 E BIOWEST
ONE], B yi04370) 5 4% 2R HERE (g ikas
s A R A, L5 20180713) 5 JR ARG
W, PR, R (bR e E AR A R
N, S 45 ZL1-9609 . ZLI-9555 . ZLI-9613) ;
DNA$REGAK & . 2l (EE MNAR, 7959
ok 740787. 4, 740787.2).

ASP200S % 4= { il K AL . G1150 H AL fin# gy
IR RS . RM2235 BUA VI AL (T Leica 2y
A] )5 1290 UHPLC 24 & RO AL (35 [ Agilent
/AT ;5 Triple TOF 6600 A543 ¥ G (£ AB
Sciex 2\ A) ) ; Heraeus Frescoll7 B B > HL (3
Thermo Fisher Scientific 2 &) ) ; BSA124S-CW %l X
V- (74 [ Sartorius A F] ) 5 JXFSTPRP-24 H fiff JE5 X
(A ERHE A IRA R 5 B D24 UV Bl alik AL
(1[5 Merck Millipore 23 ) 5 YM-080S %4 7 {X
(I 7 B F A BR AR 5 ZK-26/100 B EL2S

OB KRS A BR A7) 5 G560E 7 4% 35 #%
(8 [ ST\ 7)) 3 5424EQ0766751 Y i 550 AL (F
EPPENDORF /S H]) 5 DM3000 BUG2F i (f [
Leica A7) ;3 EPS600 BB 3k A ( L RBERHE A
FRAFD
1.4 #ABSERLY

K BEALE 7 208 32 LR R M IE# 4l .
WU | DR R . ERF RNk, F48 H.
BRIEH A4, Ay 3 4K BUR AU LPS B G
K0 2B () 77 5 il £ COPD K BB . o K RUE F
80 cmx60 cmx60 cm H il MHEF (HFELL) N,
FE A TR ) SR S R S R AR, TR KA
FEWNRYORCE R 1032, WK 30 min, & H2
K, MRS IR E 455 20l TR 1 RRNER 14 Ktk
PRI LPS 200 weg (Gl 4 RANHEATIHER ) |
WRIRESE 12 8 o 1FF K ERUA A ) FH 0. 2 ml A= 34
ERARACELPS, AHATIHE . AR R ZH 2 3
KU . I IEEE ) 32 30 S s A

RS ~ 2P LAHBRARRG THLUER
31.5 mg/(kg-d)WER , F 5 RIBRLLL 25T F 5t XU
#1575 of (kg d)HEE , HAMLAL T 10 ml/(kg-d)
AREKHES , AR H 1R, KRR ZE
PR R A A 2 B o RS K ER R T
R 8 Ny @i 5
1.5 WEIGARA T ik

KRG ZiI 24 Wi, F10%KE4EEE (0.3 ml/
100 g) M SRR IE R B . 2R KRR, S
A I3 ml AEBEEROK , REEPSCRIAZE A, ]
B8 A Sk 0 A AR — AR 25 L, Bl L M 9 V8 VR R
(BALF) #MZ, BRiRifEahiditds, #E50/s HgEg
th, ERE 3, FESF— IR A BALF #E A EP A4S
W RIFBUR AR, BT 4% 2 5 H 1 E )
o, TSR . BUL S5 2, TR
T RIS A, WAGEYS, BT -80 ‘CUKAH
A .
1.5.1 HEZE&ENMKESMRKRAIFALBELE
KA, 4% ZRPEEFE 24 h, AN
IKALUBEK . A H&EL S5 pm ) R, #H4T
HE Je (0, St B~ MM 2UB A
1.5.2 AR AR4EN KR BALF A #f 45 24X,
Arad g N OB 3 - VAR AT AT B [ B
B 4 A (UHPLC-QTOFMS)  $7 A X K Bl i 0
FEVERIEATAIN . FF 100 wl BALF fiTA 400 wl #2252
WL : =11 (V/V), SRS ERRCHNANE
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AW, WEERAI30s, VKK 10 min, -40 °C
HE 1h, 4°C. 12000 r/min &> 15 min(24£8. 6 cm) ,
BV 400 pl TEPAE T, FLAS T JIA 200 pl
50% LG E Y, IRHE30s, vKAKBHER 10 min, SR
Jii 4 °C. 13 000 r/min B.0> 15 min (45 8.6 cm),
B75 Wl BT R B AL, S5 HE 10 wl
TH R A BT RE LRI . (R S E RS R
AT ARAZKAH, 5525 mmol/L ZFREZHI25 mmol/L
K, B AMONE . RAFEEPER : 0~0.5 min,
95% B; 0.5~7 min, 95% ~65% B; 7~8 min,
65% ~40% B; 8~9 min, 40% B; 9~9.1 min,
40% ~95% B; 9.1~ 12 min, 95% B, izhH i
0.5 ml/min, FE#: 25°C, FEMERE. 4°C, ¥
FEARL: IEEF2ul, AET2ul. BETFESEN
GSI: 60 psi, GS2: 30 psi, CUR: 35 psi, TEM:
600 °C, DP: 60V, ISVF: 5000V (Pos)/~4000(Neg).
{8 Proteo Wizard 5014 (V3. 0) K JBik i di %k
Pt 4 mz XML A% 3K, 32 FH XCMS W% B8 B 8] %5
1E . WEHIEEAR IR | minfrac %M 0.5, cutoff %N
0.3, [FBHEMH B #S R T A 83 Rk
it X I AT ) B4 7 o H% LC-QTOFMS R AE 5 (1)
P 2 R B A 7 M . g . 0 —fh A
Ji, FHISIMCA (V15.0.2) FpExd i f3 5ol A7
1EA R e /N Tk = F1 ) 437 (OPLS-DA) o SR ¢
i 46 P<<0. 05, 7] B 1F 22 O 5 /1y — 3 v =1 1) 43 By
(OPLS-DA) LSS — 32 j 53 A% 3 B 50 H 48 A0 o
RCEAE (VIP) > 1 ARIEIEAT 22 AR 89 1) i ok -
W 22 5 M AR 8 W X R HMDB (htp: //www.
hmdb. ca) ID 7E K B B AU 2 (KEGG) 47t
5B, ELEE R RFANATR B S 22 R A H
P K 1 DG B
1.5.3  16S rtDNA M 53 AR A m) K R 18 B 49 2
% I DNA $EIBGA G A TR o G AR
I ASE TR A B9 24 f# 3, 70 “C. 1000 ~ 1200 r/min
=% 10 min, J5& 12 000 r/min % i N B0 (CE429 em)
2min, HAE4 CFHFE 5 min, 8L EI0HER]. 4
HHAHEE-0.2~-0. 6 bar&5 4 DNA, THvk. T
REFEFUIE, UEME DNAJFHA5 4 . 24 16S V3+V4
X AT 973, 514 A FR AT 5 53 51 2k« 338F
5'-ACTCCTACGGGAGGCAGCA-3’, 806R 5'-GGAC-
TACHVGGGTWTCTAAT-3'., 2 J il i3 47 42 3k 19 5
Yiltf5 PCR, & K2ifb)s, H 1. 8% M3 ekt
J&E, 120 V40 min i3k, PIHAYEE, Tlumina HiSeq
2500 W J57 oF- 5 58 B o Al Metastats K 1F

(http: //metastats. cbcb. umd. edu/) X A ) #f 4%
HROF AT B4 A 5, 42 IR P<<0. 05 RYbRIESEA T4
[F1) 22 S TR R 7 1
1.6 HEFEAGFF %
KHISIMCA (V15.0.2) %4 K Metastats i /F
(http: //metastats. cbeb. umd. edu/) X8 HE #1758
b B, B AN RS A A8 (153
) M (P, P,) | £ix; R Spearman 8.k X}
BALF 22 5 PR AR ) 1 18 i K OF 22 S B RE R4 7 AH
B e g
2 HR

2.1 BMRKEMALRELFLER

BI17R, TEH 20K BRI A5 R0 b e %, ili2i
SUTC RGN MR, i BT AR, iyt ] 3% 42
JEERE TE K s BEALAE R B/ S E AR AR At 3 22
TARGEREF I AUZNE R, I E LA A
B R PEAN IR . SR g, B ard R A
(B BT oK, R PEAH R s/l s 5 B AU 20
2 UL R S it g [ TR i, R A B A R A R
FBE BRI 5 2 AT R R A LA, SR Ak A= e ek
HREAYIE.,

o Lsed
BUABERA

B R 28

PRI Y NS AN et O - - R e /T - AN LT D
Bl A4KRRIMHLURIEES (HEY 6, x400)
Figure 1 Histopathologic morphology of rat lungs in each

group (HE staining, *400)

2.2 B KA BALF R#AFE 54 R

T AWESE B B2 2R F 5 KUBDRL 4 £ T AL
i, B IER AL AR R R RUSOR 2 K R
Fr il SV 22 AN 1B TR 0T o 5250 70 e
IE. B TR #E17. IE . s R AY
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BRI S A RIS EEAR T 324 S g0 A, XA
BRI T LB . g AIERE . 31k
FAbHEE, IE . R IR B 8241 636
A

2.2.1 HKRABALF R#t# B4R K2
N, TEIE. BRI, HEARSIAA T 95% &
HFIXIAI, SARRARX D EE, SHHNEARRSE
B, PRI K RGPS B IEE AL AT
AR, i R KUBURE AT LA 2R S R AT TR

O
| (Rl
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t[1]p
IEE PR (BERL VS IE & 4D

| itk
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2.2.2 AWK RN E F AR M BAX 8 50
ik IR R IR P<<0.05, [F B OPLS-DA 45 &l
VIP>1 bR ifE#EAT 22 S AP 09 0 2, AR 20 A
EH A B RUIURLZH AR 41 23 ) 2 5 S 31 Fb
8O Fh 2= AR . HIER A i, A4 12
P B, 19RO, SRR, B
S AR 37 R EE, 43R T E. R
N, SRR A, KRR RUBURLZE IRAE . £ eI
B, Hh-3-BEmR . HmM B ARG . BRAE R . R

O L4
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20

t[1]P
Gy F A (R VSIE % 40D
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LB
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BB FREE R RUBURLZH VS 8 20 )
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TR F R R RUBURL ZE Vs 1 20D
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Figure 2 Graph of OPLS-DA scores of alveolar lavage fluid of rats in each group

R EBRIRITURLA AR 2 A BRI Vv Vi v e 22 S e A QT T AR ke 34
Table 1 Potential differential metabolites and trends in alveolar lavage fluid of rats in the Yupingfeng Granules group and the model group
R 2 FR JAT L AR VIP{H P R R
iR 104. 107 i 1.924 0. 024 EERTE7 R R
Z R TR, 146. 117 i 1.718 0.011 EERUIE iAW)
Hrim-3-w5 R 173. 021 1 2.018 0.032 EERUIE i)
H R HE AR 258. 112 1 1. 968 0. 024 EERUIE St
B R 255.235 1 1.154 0.019 AN IR TR 1) A6 0
AR AR 283. 266 l 1.167 0. 030 AN IR TR 1 2B 0
AR DU R 303.234 1 1. 166 0. 004 ANHFBR TR AL A i, ABAE DO ARG
TSN R 365. 197 l 1. 184 0. 034 LG 0 19 2 0 5

e VIP{E, AFRAEE.
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PRI TS RIRIR . T TEONEIRE T
e (P<0.05) . S WLEE £ Bt UBURL IR T COPD
AR, KK B BALF 22 S 7F KEGG
PEATIRGY, LIS S P (Raw p ) <<0.011F
bR E, AR 2 S AR R, 3R il
JRACHE [ Bk 304, ILEA%04 4, P<
0.001, #HINFHAGEZMME (Impactf6) =0.112],
A AR IR A AP a s (RGOS S 424,
VL4541, P=0.001, Impactff<<0.001),
2.3 BARRHERAEBKT YA ZFESHTLER
I MBI A 8O Fp 22 M. 278, M
X BRI AR, SRR LR, RO
2H Agathobacter, Christensenellaceae_R-7_group. Pre-
votellaceae_ UCG-003 7K T} 57 , Prevotellaceae. NK3B
31_group. HIEHEARE_2 KRR (P<0. 051k P<
0.01) . HAYZHFE 5e XBURLZH AT 65 Fh 22 7 W Fb

3R, AR AR ALY R, SRR
Fhas, R EJE 9. Ruminococcaceae. UCG-005 .
Ruminiclostridium_6 7K~F-F+i, FLATHE . AT E
JEACEREML (P<0. 058 P<0.01),
2.4 B4 K BALF Z AR 4 Ao i 18 2 - 1E
BB K IR HT L5 R

R B BALF 22 5 PEA RS ) F i 1 22 S T s i
FTARSCHE AT, R I T H M BRI . A FIAR
TR A Wy A B b 22 S A S R
iz HEORH SC A P<<0. 05, AHICHME R 26 X B >0. 75
PIAREREA TR L . 4R, BT A AL (1) 25 55
PEAC I ¥ 46 A2 U4 R 55 22 5% 18 )& Oribacterium 2 71
%K (1=-0.753, P<0.01); Jf KUBURLZL AR
Y2 AT RE IR R S5 AT R (1=0. 788, P<
0.01) . /- EiFFEE (1=0.826, P<0.01). [Eu-
bacterium | _ruminantium_group (r=0. 770, P<<0.01)

T2 AEH AR LR [ T8 TR AR KV BT AL A Rl AR X S e

Table2 Comparison of the mean relative abundance of the top five species at the genus level of the intestinal flora in the normal

and model groups of rats

[%? M<stv P75)]

Prevotellaceae_ NK3B31_

Christensenellaceae_R-

H4 SR SEMETEAR)E _2 Agathobacter Prevotellaceae_UCG-003
group 7_group
IEH AU 8 22.232(8.339,29.678)  8.012(3.853,24.827)  0.343(0.185,0. 565) 0.272(0. 139,0. 610) 0. 365(0.202,0. 558)
T2 8 3.893(2.424,4.671) 0.261(0. 133,0.915) 1.358(0. 835,6.990) 2.088(0.315,3.951) 1. 147(0. 380,2. 181)
P1E 0. 001 0.013 0.001 0.016 0.025

T3 BRI RUBURLZE A Bl i 38 TR S 7K P T2 P R =R B2 He A

Table 3 Potential Comparison of the mean relative abundance of the top five species at the genus level of the intestinal flora in rats

in the model group and the Yupingfeng Granules group

[%, M(P,,, P.,,)]

Hy WA TR S N

Ruminococcaceae_UCG-

T

Ruminiclostridium_6

005

AL 8  38.267(32.551,41.861)  1.217(0.877,4.683)

2.080(1.314,3.428)

0.959(0.599,1.512)  0.041(0. 036,0. 123)

TR 8 8.737(3.853,20. 567) 10. 128(1. 855,29.953)  7.309(4.434,10.000)  0.263(0.251,0.732)  0.376(0. 115,0. 693)
e
PE 0. 004 0. 035 0. 006 0.011 0.017

R4 SR BUYIE 25 57 T AT T e 22 S AR T AH DG A 23 4

Table 4 Results of correlation analysis of differential metabolites of intestinal differential bacterial genera and alveolar lavage fluid

in each group of rats

4151 ZE SR 25 rfH PE
BRI vs TEH 41 A6 DU R Oribacterium -0.753 0. 001
TR IRUBUR 20 vs 51 21 TR Wik anei)H 0. 826 <0. 001
TR T IR 0.788 <0. 001
i gRTR [ Eubacterium ] _ruminantium_group 0.770 <<0.001
AR Roseiarcus -0.779 <<0. 001
HIh -3 R JBt AR oI -0.758 0. 001
AeE DU R Oribacterium -0.753 0.001
Rt R Pseudolabrys -0.750 0. 001
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W IEAHSE; AR5 Roseiarcus (r=-0. 779, P<
0.01) HiM-3-B% S5 BHINRE (r=-0.758, P<
0.01). 64 VUHZ 5 Oribacterium (r=—-0. 753, P<
0.01) . tEHmR S Pseudolabrys (r=-0.750, P<
0.01) MM,
3 itig

COPDfEPEE 7w T “Mlifk” “Maik” G
W5, il HOR PR HEIE A OG5 5 COPD &k
RIEABRAIRZ 0 SRR, iiE S
BOR WAL T AF, Ja B BH 2E 5 12 1 38 1A P A 2
AR gl ih o 2 B Eh . R KD
i RV TT, s O 2y, RAMIIRZ
s BEIRBYERAEIAR R, NEZ; BIXEE.
FIARSRIERRAS, e iRz, ALgid, 5
IER AN, BRI AT, E 5 XSk
2H RN 2 21 %5 3% AL 2H 2R S S AR B 2 A BT s
HMAZEF AR, R KRB 5P AERY
RENGENTHARAE, HACRA Y. ik, J5 w3
R, BRI | E R RUEUR 4 AT A 4 2
Bro T2 AR R R, AT £ 5K
WOREZG AR FH AT BRI, DN Wil A
T, FFE T EEEARI . RGA YA T 2 1)
I AR HE T HORZ T R P AT M, AR 27 ] AR
PR IR P $ R LA IR 2 B0E A S8 iy s iz
16S rDNA W J 1 X fi7 18 T A R 1A 445 4y A AT
e ) PSR NAETE SO LEATE 1 W N 2 WYY Ve
SRS, R RO A S B

AT, COPD KB BALF rf Z R R4 K
P g & AR S o A8 AR DUMGTR o T AN AR T2
FAEA: DO IR A I B . BIFFR R B, R A DU R TR
E R 2l COPD e MR g A4l R 6
(IL-6) M CRMEH (CRP) KF-Thm o Hik
AR A AR IR A TEVERY AR B BT, Jl i 5%
ARG T AU . 470D S22 308 0 S5 49 i <l R
BT Fang 55 Y INIE WA A DO R W ok B B
AR A 2 A ) 4 D7 XA COPD R LAY 20
ZURAE, 4T 25T UG HACFREK . A SEg
SRR AL, R KUBURL 2H A6 AE DO 4 R B i T
w5 e Y A2, AR S HEN25Z
SFACENE B A G, oS EIR (DHA) £ T
AMEFARITR A=Y & R ARhE i, Ead e
I s e (SPMs) ” AR T rh kgl . B
WAL . PN B A DL Rk L A S AR S A A, T

P AU S ) vy s IR IR BESE Y B, DHA
S URBAGE SE ) BRSSP PR ARG
WOHEE S (FEVI%) . F i & b i E e
Sy (FVC%) R EFEAG, RLgr, SH
A EL, DHA &8 ZFp ™ 9 76 £ B5f WSR2 &
AR, HER 5E KR AT BE X COPD K BRUIB 4
iE S N B —E HER . S AEgE 2 R, B
PE COPD B FHARNAFAE H B IR A =, BEARmE
JIELBR 56 40 5 T B SE A S AR O ORI A s 7 A
COPD W9JE o Zhu %5 ' UE B H yh B e A e 21
COPD H 1015 SR T I B R, A ™ 1 1B s
LA ARG (SOD) | it AL (MPO) | 8-
SEFRTFI IR F2a (8-iso-PGF2a) 252 ARG, H-
3-WERRAE R H M BERR AL OS50, R IE R At H i
BEAR B ERE 20 ARSLE v, 2 KB RER TS
Hl-3-508 . BRGK . S BERRAR . H i B R A0 ik 55
ARV T, I R RSO 6 H I B AR
H—EWAER, wTREE AT A K
e AR I I R AL AR % STk R ORI SR S
HE e (645 7R 5 J5 XU 4 it 96 [ S5 7K b N 2 40
B, 1lRe S s A A G
B EREVE N IR “58 LR, BekHT
A Bl I T S R G MM R . AR
B, IR R A AB A 80 Fh 22 S Bl . BT
W, COPD Jiz 38 B R 1) 2022 ] e -5 il 22 18] 1) AR
PRI B 0 A7 G o il i 1 ) 4 ol AR 28 o e 8 R
gr, FAFRME PR, SR A ol
Z80 M A1 2 ) 2 52 i) 1) g 2 8 NS G e NG, 2R
SR Wang 45 Y MRS 5 5 COPD /)N iU
R, B SEN B AN el
15 CRP K Y s 4n M i A=k fb IR 7 T i, 4k
AL S KA . AL P BIRIA] BALF Hh 5
RAEH B ZFPAE = Y AL A VU IR R . DHA &5
KR e PR S A i 4 20K v L 4 iR
T, E O A i R A T R 2o S ARl aA AR R i
TP REZE A . T Al 2 A IR ST {22 B
LRI PN B 2 L IER RGEE A, 5] R Al
KAVERN AT s > AR, Akt
TR T £ 2T 2 T e i D TR, S g i T
YEFT NOD FESZ AR AR 1 25 M 3lUhH G B 1 3(NLRP3)
PRAE /AR, T PRTE G BE A0, 5 0 il R e AE o
AR, RIS R BRI A 65 Fh 2 5
Aol AN T 5 DRURIURE A 2 A 0 A S8 P 45 1 [ B %
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Effect of Yupingfeng Granules (%5 X5k:) on Metabonomics of Alveolar Lavage Fluid and Gut Microflora
in Chronic Obstructive Pulmonary Disease Model Rats

LIU Haiye, LUO shan, JIA Zhiling, DONG Wenjun, WANG Yuanyuan, WANG Jiepeng, YU Wentao
Hebei College of Traditional Chinese Medicine, Shijiazhuang, 050200

ABSTRACT Objective To explore the possible mechanism of Yupingfeng Granules ( %5 X #) in preventing and
treating chronic obstructive pulmonary disease (COPD) from the perspective of “lung-gut axis”. Methods Thirty-two
male Wistar rats were randomly divided into normal group, model group, roxithromycin group and Yupingfeng
Granules group, with 8 rats in each group. Except for the normal group, the rat model of COPD was prepared by intra-
tracheal instillation of lipopolysaccharide (LPS) combined with smoking for 12 weeks. Since the fifth week of model-
ing, the roxithromycin group and the Yupingfeng Granules group were given 31.5 mg/(kg+d) and 1. 575 g/(kg-d) of
corresponding drugs respectively by gavage , and normal group and model group were given 10 ml/(kg+d) physiolo-
gical saline. Sample was collected 24 hours after the last administration. The pathological changes of lung tissue were
observed using HE staining; Ultrahigh performance liquid chromatography quadrupole time of flight mass spectrome-
try (UHPLC-QTOFMS) was used to detect the differential metabolites in alveolar lavage fluid (BALF) in all groups
but roxithromycin group; 16S rDNA sequencing technology was used to detect the changes of intestinal flora, and the
association analysis was conducted between the differential metabolites and the differential flora. Results Compared

with the normal group, the model group showed an increase in goblet cells in the small bronchial wall, disappearance
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of the smooth muscle layer of the bronchial wall, and infiltration of inflammatory cells; compared with the model
group, roxithromycin group showed slight alveolar interstital edema, and obviously reduced inflammatory cell, while
no obvious alveolar interstital edema was observed in the Yupingfeng Granules group, showing a small amout of inflam-
matory cell infiltration. The results of the BALF differential metabolite screening showed that compared with the nor-
mal group, 12 substances were upregulated and 19 substances were downregulated in the model group; compared with
the model group, 37 substances in the Yupingfeng Granules group were upregulated and 43 substances were downregu-
lated KEGG analysis yielded a total of 2 metabolic pathways , glycerophospholipid metabolism , and unsaturated fatty
acid biosynthetic metabolism ; compared with the model group, choline, acetylcholine, glycerol-3-phosphate ,
glycerophosphate choline, palmitic acid, and arachidonic acid showed an upward trend, while stearic acid and doco-
sahexaenoic acid showed a downward trend in Yupingfeng Granules group (P<<0.05). The results of the intestinal flora
showed that, there are 80 different species between the normal group and the model group, and 65 different species
between the model group and Yupingfeng Granules group. Among the top 5 species with relative abundance levels,
compared with the model group, the level of Prevotella_9, Ruminococcaceae_UCG-005, Ruminiclostridium_6 increase,
and Lactobacillus, Bacteroides decrease (P<<0. 05). The results of the correlation analysis showed that, in the normal
and model groups, arachidonic acid was negatively correlated with Oribacterium (r=—0.753, P<<0.01) ; in the
Yupingfeng Granules group and model group, stearic acid and Bacteroides (r=0. 788) , Mycobacterium (r=0. 826) ,
[ Eubacterium ] _Ruminantium_Group (r=0. 770) was positively correlated (P<<0.01) , Arachidic acid was negatively
correlated with Roseiarcus (r=—0.779) , glycerol-3-phosphate was negatively correlated with Desulfovibrio (r=
—0. 758), Arachidonic acid was negatively correlated with Oribacterium (r=-0. 753) , and Palmitic acid was negatively
correlated with Pseudolabs (r=—0. 750, P<<0.01). Conclusion Yupingfeng Granules can affect the metabolism of
BALF and the flora structure of intestinal microorganisms, and regulating the balance of “lung-gut axis” may be one of
the mechanisms of Yupingfeng Granules in treatment of COPD.
Keywords chronic obstructive pulmonary disease; Yupingfeng Granules; lung-gut axis; metabonomics; gut micro-
flora
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Discussion on the “Fire Failing to Warm Earth” Pathogenesis of Colitis-Carcinoma Transformation Based
on “Metabolic-Immune Interaction”

LI Fang', WU Hao', YOU Fengming’, LI Xueke’, XU Bo', ZHU Peiwen', XIAO Chong'

1. Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu, 610075; 2. Institute of Oncology, Chengdu Uni-
versity of Traditional Chinese Medicine; 3. Oncology Teaching and Research Section, Chengdu University of Traditional Chinese
Medicine

ABSTRACT During the carcinoma transformation of colitis, the imbalance of “metabolic-immune interaction” re-
sulted from abnormal energy and metabolic substrates flow and direction was the key process, which caused by inter-
cellular metabolic competition. Based on traditional Chinese medicine (TCM) theory and clinical research, we found
that “fire failing to warm earth” is the key pathogenesis of colon-cancer transformation. “Fire” was a synonym for TCM
to understand the energy metabolism, combined modern medical research findings, we thought energy metabolism dis-
orders was a microcosmic manifestation of the “fire decline”, while abnormal immune function was the biological basis
of “earth deficiency”. The imbalance between “metabolism-immune interaction” and the “fire failing to warm earth”
pathogenesis of colitis-cancer transformation demonstrated the different understanding of the same pathological mecha-
nism between western medicine and TCM. For treatment, it could be effectivce to delay the transformation of colitis-
cancer by synergistically regulate the energy metabolism meaning “replenish fire” and enhanced the immune function
meaning “nourish earth”, which was called the methods of replenishing fire to nourish earth.

Keywords colitis; colorectal cancer; metabolism; immune; fire failing to warm earth
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