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[ Abstract] The study investigated the effect of Buyang Huanwu Decoction (BYHWD) on endogenous biomarkers in the urine of rats
with chronic inflammation induced by lipopolysaccharide (LPS) using ultra-high performance liquid chromatography-quadrupole-time-
of-flight-mass spectrometry (UPLC-Q-TOF-MS) , aiming to elucidate the molecular mechanism underlying the therapeutic effect of BY-
HWD on chronic inflammation from a metabolomics perspective. Male SD rats were randomly divided into a normal group, a model
group, and low-, medium-, and high-dose BYHWD groups (7.5, 15, and 30 g-kg™'). The model group and BYHWD groups re-
ceived tail intravenous injection of LPS (200 pg-kg™') on the first day of each week, followed by oral administration of BYHWD once
a day for four consecutive weeks. Urine samples were collected at the end of the administration period, and UPLC-Q-TOF-MS was used
to analyze the metabolic profiles of the rat urine in each group. Multivariate statistical analysis methods such as principal component
analysis (PCA), partial least squares-discriminant analysis ( PLS-DA), and orthogonal partial least squares-discriminant analysis
(OPLS-DA) were used to analyze the effect of BYHWD on endogenous metabolites. One-way ANOVA and variable importance for the
projection ( VIP) were used to screen for potential biomarkers related to chronic inflammation. The identified biomarkers were subjec-
ted to pathway and enrichment analysis using MetaboAnalyst 5. 0. A total of 25 potential biomarkers were screened and identified in the
rat urine in this experiment. Compared with the normal group, the model group showed significant increases in the levels of 14 sub-
stances (P<0.05) and significant decreases in the levels of 11 substances (P<0.05). BYHWD was able to effectively reverse the
trend of most endogenous biomarkers. Compared with the model group, BYHWD significantly down-regulated 13 biomarkers ( P<0. 05)
and up-regulated 10 biomarkers (P<0.05). The metabolic products were mainly related to the biosynthesis of pantothenic acid and
coenzyme A, tryptophan metabolism, retinol metabolism, and propionate metabolism. BYHWD has therapeutic effect on chronic in-

flammation induced by LPS, which may be related to its ability to improve the levels of endogenous metabolites, enhance the body’s

anti-inflammatory and antioxidant capabilities, and restore normal metabolic activity.
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C RN HE 1 (hs-CRP) & BOE 41 KR W3 17,
RSB, 9 H BYHWD Xt LPS 75 5 fy A8 K
BUTALEA , TERLEERE b o8 T BRI M S E 14K
HHLE], S48 BYHWD 02 1 5 5 1) 5 8 2 P pm
AR, AR S5 ) FH R v OB €6 535 DU AR AT - R AT
] 513 ( UPLC-Q-TOF-MS ) 3 Hr A el JR I v 3 45
LRI IE IR LA AR Ak 4% 22 R T A Wb
EYRE TRV HAR AR, S B BYHWD 397 LPS
55 10 AR PR 06 1 I BL A 3 (A

1 Mk

L1 ¥ {dEE SD KR 63 H,SPF 4, ik, A5
1 (250+20) g, W [ 1 g 3% 5 se ik SE I s W) A R
NE A RS IES SCXK (1) 2019-0004, SZE6 2
YFATIES SYXK (#5) 2017-0004 , 1 37 45 1. =5 N IR
JE(25+4)°C IR 60% ~70% , 435655, 55 3~ 4
HBH AR R, A ROk, AR
FRVLPY P B 2K 2E 50 50 B W40 P23 03 S5 e o (G5
20210830001 ) .

1.2 {X#%  ACQUITY UPLC %YM & S0 M 103 2
S M1 SYNAPT G2 HDMS I JFi 38 4% ( 35 [ Waters 23
F]) s KQ-300VDE %I 75 i YEAIL ( B il i B A A s
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HRRAF]) s MS3 BUTER IR G 4% (75 E 1KA) ; R220SE
Rk 78 KA (Bt Buchi A FRA ) ; DXL-10 4L
WE (AN BRLBHIYREARAF);
MS205DU 47 43 Z — B -3 A KA (Hif AR )
FERZ T s Milli-Q BB 4K gk R 48 (3£ Mil-
liPore 22 T])
1.3 5w CYIHE AT JNE LLE
Mo~ Hb IR ATV ARy I s 250 T T B 2Y
K2 258 5 RE 258 hoC sk 77 OB S e 1
A 2020 ARG HE 25 8 ) A AP RLAE

LPS(It% 1.2880) Iy [ 3¢ [F Sigma A F]l, LI .
HmE, o % g, W 4 B e A | B (S
2486917 ) W [ - Tl BB & A BR A F]
1.4 F#MHIEF 7RSI B 120 g, HIHEE 6
g NS g &3 g A3 g M3 g M3 g, B
F 10 f57KIZ 2 30 min J5 , NI , BSCA AT 60
min, A L U85, 25 RN 8 fr sk, 1
KK 60 min, 25T U85 556 1 YOKBIR &
It TR 28 ZACK K B AR 2 2 g-mL™" 55112
HET 4 CORFAIRAT . B RTE P 25W/E  BYH-
WD 25 24 it i A 1 25 25 MR EE , BYHWD 25 25+ 1%
T2 2 25 Vi B 43 0] O v R R R R YRR R 2
(1 gemL™) 44%(0.5 g-mL™")
2 ik
2.1 o GRS K 63 KR ERBENL
BOIER AL (12 H) BRI (15 H) & BYHWD K (12
Hy (12 B s 12 J) il dl, id pi R 1
Ji NG 2 JE bR R A K 4545 2 4 6 o v H ok
FrREIKEST LPS 200 pg-kg™ , IEH 41EH 45 0
BRI AE AR K s UK H 4520 25 4 40 BEAR L A9 e P 45 24
IER A MRV VE A R B B AR K, B B v AR 2
W34 F, BYHWD I, v i) i 2H 9 B 9 45 24
FIHE 500 7.5 15 30 g-kg™ ' (BYHWD I R4 H 5
R 143 g, Ao o He R RS R & R AT
) .
2.2 FEECREESIAE AESESWIET 1 d, 44
KEE TAGH T W25 12 h KRR
W, W I B S 28 & AR UOK . IRFEE T
4 CELHLH,3 500 remin™ B0 10 min, B FTE R
I35 ARAET-80 CUKAE , & H .
2.3 FESHTAE S SCHR[9], TR 350 L R
& ,4 °C,13 000 r-min”' #§.L> 10 min, B 300 pL L34

W2 1.5 mL EP &b I8liedR 7 10 s; il A 300
pL FHEE-Z (2 ¢ 1), iiEdR Y 1 min; KoK H R
FAHEEL 10 min; -20 C i # 30 min,4 °C,13 000 r-
min”" B0 10 min, $ 55 2T A5 19 L IE WG AT 0. 22
pm A HLIERE S R BRSO, A S IR
PR IAS L 10 L TR 5 BB 4% (quality control
QC) A,

2.4 LRSI Waters ACQUITY UPLC
BEH C,, {34 (1.7 mmx100 mm, 1.7 pum) , Hizh
0. 1% P RRKIFW (A) - (B) , BEFERE 1 L, £
1540 °C,FEMZEIRE 4 C %% 0.3 mL-min™', £
A VR P LR 1,

R RISV Y

Table 1 ~ Gradient elution programs of urine samples
LIS tg/min 0. 1% T R-7K/ % 2/ %

EET 0 99.0 L0
2.00 99.0 1.0

3.00 88.0 12.0

16. 00 68.0 32.0

18. 00 68.0 32.0

18.10 99.0 1.0

20. 00 99.0 1.0

nET 0 99.0 1.0
2.00 99.0 1.0

15. 00 53.0 47.0

17. 00 53.0 47.0

17. 10 99.0 1.0

19. 00 99.0 1.0

HLEZE 3 FUR (ESD) , 1E 7 3 PR, B4
BS54 3.0.2.5 kV, EFLH RIS 40 V, IE B
FAREEC T HEHE L R 80 Vi B AL U R A M,
JE 80 V. HLES JHIEEE 100 °C ; HEFL MBI & 50
L-h™'; 25 400 °C ;i 800 L-h™" ; 3G
il m/z 50~1 000, >R FH H R AP0t Bt A 7 BT d el b
HEHZRRIVE , I FH N SRR S A R a4 512
BHEIE , B AR AR E PE RN B, H Il i
SN IRREIERE 4 eV, S REHERE 20~40 eV,

2.5 FIEFRAE N TRE RS MNRENE, B RR
25 RS QC REARHEAT T ik BIE, TEAE 4
MR Je - (e, LRI 5 A QC FRdh, TERESR
iR A 6 MEREAGTIING B 1A QC BEAL, F
2.6 ARTAlABIEA B M KRG B % L
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M1 (PCA) A e /N — 3 1 41 51 43 #7 ( PLS-DA ) FlI
TE S A 5/ 35 5 73 (OPLS-DA ) . AZ R4
5 M %L [ (variable importance for the projection,
VIP ) BEAE i i 25 A5 1) 2 SR AR X 25 ZH AR AS O
SN I )5 W) o BE AN AR RE ), ARAE VIP>1 KR
HH GraphPad Prism 9 ZEit4K{4:xt 2 4 E AT ¢ Ko
(P<0.05) , ¥k 2= R . FIH Progenesis QI 4Kk
PFAEZE X Human Metabolome Database ( HMDB) Jii i

Bu e ATHE R, X F Progenesis QI PLAC [ AY15 B,
3T MassLynx 4. 1 #F 8 7R % 90 B 90 i 19 %5
TR, -5 HMDB i 850 42 vh AR 7 ) 5T i 17 5.
PCRC s X T AR P BE 1 4915 2., ] HMDB (https://
hmdb. ca/) K Ffir b, &5 a2, AT HE
Xt B4 5 AR5, 2 HMDB ID |14 % MetaboAna-
lyst 5.0 (https://www. metaboanalyst. ca/) , £ & rat
(KEGG) #d g | b4 738 s 3 HT R B2 0

3 48R

3.1 KREMEIENGE &R BRI IE 7S
TR R T (TIC) DLIE 1, 7] LA B4
ZH PRGHE i TIC FEASARARL , {H 25 2 e 7Y K e T BRLAF
TE—E 22 5, R UK AR AV Y R E A7 — &
FeSt,

A IEB TR B S AR’ 2~7 [A]) . BYHWD. #MHIR Ly (K 3.5~7, %2 3 ),

BT A5 2R BRI b P B S T3 P

Fig. 1 Total ion chromatograms of urine samples of rats in each group
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2, PCA JEil it FEAERE MR ) B8 10 3R J5 ok A48 5 1Y
Gty v XA R) 25 5 TR 22 42 [ R RE AR 1] 22
SHATE R SRR PRI A T A AR
FISH3 91 M BSIT . R*X = 0. 748, 0% = 0. 520; ESI;
R’X=0.843,0°=0.651, A5 7HAIR RPX,
Q* ¥JRT 0.5, FRUIGIY LA R 47 /Y i B 3 1 Tt
A QC FEM T R R R HRAGE T
TR R RIFMR e EE M, EWAY
AU AE—EJu N R R A IR H 2 A2 M A W]
A B S U 2 AR R BRI AR e G
L, PRI TR = 1 7 A S s

3.3 1BPESRE R R 255 R4 PLS-DA
L e BYHWD i 48 5 i K BRUPR T 5 5 A% i
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AIPETTVERT, 25B% QC FEAS e Tt b BRI 1) 4540 4
FA SIMCA 14. 1 ¥ fF, & 4347 PLS-DA, LK 3,
% 2 HZ B RERAR 4 53, 2 AR ASHE — i Y [
WACHL T RAFIERZE AT IE B 4 SR Al
5 BYHWD 45 2540 K BRI H i AR & 4k T W
AR Ak A2 27 B 8% A A5 b N FH T 08 1 48 0 1Y
W, G254l RE B T IE H AL AR A
FW] BYHWD T8 Pk 48 5 K UG , KB AL 4
JEA R SRR A ) T RS 1 K R A, X
LT 2 4 1R A4 PLS-DA A5 51 43 51 4 FH 200
W B, WK 4, Fras JR QT2 1 =
BOH ESIT:R*=(0,0.747) ,0°=(0,-0.642) ; ESI " ;
R*=(0,0.739),0°=(0,-0.737) ,
3.4 BPERIER R Z)E R4 OPLS-DA
SRR B AR A (X)) TR SRR (Y) TCOE Y M
BRC R A A A A5 B BT RE T, 7E PLS-DA
(LAY F R OPLS-DA #EAT IF 38 245 4 i 1F, I
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Fl 2 SARBRRBARET PCA K

Fig.2 PCA diagrams of urine metabolism of rats in each group

K3 AR RIRBACHTY PLS-DA 4]

Fig.3 PLS-DA diagrams of urine metabolism of rats in each group

K4 AR BB PLS-DA Bk 5

Fig.4 PLS-DA displacement test of urine metabolism of rats in each group

K15, M OPLS-DA HyZ5 SR 0] LLE i A HEA 2 b
T 95% B A5 X B, 2 AAEA Z [0 A B B i 22 5 iF
SETIEH A SER A BRI 5 KR 2 R BRI
AR K A 2L L oA I TR A AR 4 R e T
PE, XFE ST 2 411 OPLS-DA A2 34) 591 43 514k )
200 KA B WAGI, WLIE 6, FrAS PRI Gl 2H Al Ao
SR, EWHSEAA Z M ESI': R = (0,
0.998),0°=(0,-0.545) ; ESI": R* = (0,0.999) ,
0>=(0,-0.57), Hi%IZ 5 BYHWD f§ 5] & 41 = 7]
ESI*:R*=(0,0.999),0°=(0,-0.505) ; ESI": R’ =

(0,0.999),Q°=(0,-0.550) , #AIZH 5 BYHWD
R4 ZE ESIT: R = (0,0.998), Q> = (0,
-0.544) ;ESI": R*=(0,0.999),0*=(0,-0.545) ,
B2 5 BYHWD & 5l 4t 4l 2 i) ESI*: R® = (0,
1.000),0% = (0,-0.498) ; ESI": R* = (0,0.999) ,
Q°=(0,-0.703) . [RIEF,R* A1 Q* Wy RlH R e Ay
0 2 B /DN | e SRS R e PR A T Sk e g
OPLS-DA #i:U A A
3.5 18R SORE K B LA 2 ) PR P VR E AR U
Tl KREURBAE P s e A Ohr i 7 45
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Fig.5 OPLS-DA diagrams of urine metabolism of rats in each group
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REAE 1R o ) 24 SN IRPEA: Dbr iy, bl & 00
R BATT ZIEH K-, AL, BYHWD X IR
W Azl 3" -WEVE I5E LW | 4-F2 5L 22 AF AR R AR &
R P 8 5 50 A

N1 WA A W hn S A A A 5 Ak
FIAH HIPLOT (hiplot. com. en ) A & &% 12 ¥4 4k g T
AR WL 7,
3.6 WEMEZESESWREHEBERID 0
AR ER B 25 MREY T A MetaboAnalyst
5.0 PEATIE BRI HT SR LA M, AR ST R BRI
R 4 Sl R AL, 2 0 Oz IR NG A A=
)4 W ( pantothenate and CoA biosynthesis ) , 5 H 4
SRHY AR 1z ot A £ e s (D 68 B R 1R 38
(tryptophan metabolism) , 5 H AR Y EZ AP H
4,6-_FR Mk SR ILAR PR ER N- TR &R
QM AR B (retinol metabolism) , 5 HAH KA -5
TR P A 9 =X 4t FH R 5 @ Y R AR 3 ( propanoate
metabolism ) , 5 HAH 5¢ 1 = ZAR Y M iz Bk 5 5 2
e, ULPE 8, sEat 4 G KEGG B 2 JAR 3¢ Sciik , i
A AR 1) DI A3 BT, 1S 1 AR AR it i
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N
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BRI AR R SR B T O ik ) PR AR
SEME R AT e 22 5 W0 BE S AR AR 22 8] 19 A 2 22
SRR SRR 45 A REAR S AR EE R O HL 2
HZ 18153 B R A, DA AR 2 e, R RRUR VB P IR
WS E LR, [ 3 SRSz o
P, BT RAFR R, P E L B R, 45T
BYHWD J&J7J5 , 18 Pk 48 i R BRUUR W i) A8 328 7 [l
JEZ IEH 7K, BYHWD X 18 1 R 5E HA 16 J7 1
H1. OPLS-DA F1 200 ¥ & 6 56 55 3iF 1 A% ¥k 55 5
ST AR T BT A i R R R AT SR S5 A
VIP Fll One-way ANOVA , MK BRUR TR H i 6 13 25 A4~
SR A ISR E R B, R 2.3 7T
AL 2 LPS TG, 5 1E# 4L A 18 1 40 0E K R
WA 14 MBS & & B FH(P<0.05) ,11 M)
)& R FRE(P<0.05) . B T29R)7)n , %
KB TR I S B R A B4 ] e A, A T 5]
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Kl 6 £54HKBURIK OPLS-DA B #4656

Fig.6 OPLS-DA displacement test of urine of rats in each group

i BYHWD 2 BUA [a] B9 3A 97 2R, BYHWD w5 &
fifi R Z K0Pk &Y 0 A IE & K F HIE 7 R R B
9 35 BYHWD 8 57 42 %o A 3 4 ) 98 7 4 AR X
555, S FTIEr s RT3 SRR BYHWD
BIREREREAN LPS 15 S M8 R SE I N, 5 IEH 4 L
B BT R BRI P TL-6  TNF-oo MDA 5t i 3%
FhiE s SRR ZH AH L, BYHWD o 71 4 41k BRU i 3%
IL-6 ' TNF-ao MDA 5 4% 2 35 FEAIK, BYHWD IG5 &
AR RUMIK TL-6  TNF-a, MDA 75 55 i F AR, 518

AR T A AR — 5, I, AR R BY-
HWD H 751 10 BE 0% 4 4y b 386 o i B i /) B i &4 21
TRIF £ 1255, [, 578 24 2 i 371 i 4 KA
P R B e v 0 B B0, 3697 SR R AR
AR, BYHWD 32 252 i 12 P 48 0 KB 4 1R
T I, 5 3 AR S AR R 4, 6- R IR MRk
LR R H R k| 9-J =X 4k H R | 2 kA Ak 2 R
N-CRIIER . PR T ERILHEA 220K,
ZH0 OV AR AR AT ST A2 1) B A —
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F 2 MR IAE R BUR L B8 AR 2T AR AR bR S P B (L (s

Table 2 Abundance of potential biomarkers under positive mode in chronic inflammation rat urine(x+s)

No. N IEET S m/z 1/ min [N P VIP IEH A (n=12)
1 4,6- "KLk (4, 6-dihydroxyquinoline ) 340. 131 1 3.42 CyH,NO, 0. 000 4 1.680 3 060.43x1 211.40
2 ZE=J¥(pregnanetriol ) 359.259 0 8.26 Cy H360;4 0.001 6 1.539 1 682.72+613.02
3 FF B B 25 75 2 B2 ( methionyl-phenylalanine ) 314.153 1 0. 68 CisHyxN,05S  0.000 1 1. 462 900. 26+224. 95
4 SPEIAHFRER (anthranilate) 314.154 7 0.85 C,;Hy5NO, 0. 000 1 1.257 1 367.92+382. 94
5 B 22 %R ( cholylserine) 166. 115 2 1.02 C 1, HyN; O, 0.000 1 2.849  7313.97+1 246. 45
6 WfERR-2 , 3-2K i ( estrone-2, 3-quinone ) 143.077 1 1.20 CigHy 04 0.000 1 1. 124 428.41+155.95
7 FIMBARER ( ritalinic acid) 237.162 0 6.07 C;;H,;NO, 0.000 1 1.184 1 213.44+384.70
8 Al 550.275 0 7.32 Cs4Hgy 0,5 0. 005 3 1. 269 811. 47+296. 89
9 I = £ (ridecanol ) 239.176 5 7.70 C;3Hy0 0.000 1 1. 531 389.82+116. 83
10 9= 4k HH R (9-cis-retinoic acid) 144.123 5 4.94 CyH30 0. 000 1 1. 170 1 130. 07£326. 06
11 FHEHEE - PR (citronellyl a-toluate ) 566.425 8 9.47 C,5H50, 0.008 9 1.357 2 168.57+841.38
12 ¥k — ( cyclohexaneundecanoic acid) 291.229 4 15.99 C;Hy, 0, 0.000 3 1.929 2 238.44+608. 45

N AT 2H TS BYHWD 41 wejfE
” (n=15) A Al G (n=12) T (n=11) Ei I (n=9) T
1 1 495.43+613. 34 1?2 630.95+241. 73 608. 53+268. 43 603. 05+363. 74 [

2 3 138.63x1 248.24 12 1 917. 56+965. 41 2 254.71£899. 35 3 113.35£956. 72 !

3 439. 56+137. 81 1?2 1 266.95+547. 89 808. 95+234. 81% 420. 42+147. 12 19

4 512.59+165. 62 1? 1 786. 04£495. 01¥ 1 404. 55+560. 65 751. 50+221. 70 19

5 11 616. 05£2 121.77 12 8 778. 67+2 941.05% 9 129. 78+2 732. 85 12 390. 48+2 256. 72 »

6 1 155.87+328. 69 T 303. 47+168. 29" 551. 06222, 07Y 780. 88+198. 97% 12

7 458.96+162. 99 1? 2 048.98+753.22% 1 535.33+750. 18 480.20+176. 28 19

8 2 072.33%1 196.72 12 1 467. 17+882. 93 1 250. 41+606. 78 828. 90+240. 40% Y

9 155. 07+65. 61 1? 614.15+191.95% 463.39+256. 53 172.23+48. 02 19

10 335.27+136. 41 1?2 1 897.22+767. 85% 1 453.33+664. 829 526.37+167. 98 19

11 3 467.31x1 274. 61 Tt 1 773. 87+665. 52 2 085.24+824. 98 3 204. 23+750. 31 »

12 5 473.31+2 322.94 12 1 981. 14+833. 38" 2 668.29+743. 73 4321.25+1 392.92 R

L FIER A D P<0. 05,2 P<0.01; SHEIL D P<0.05,% P<0.01; | . FFE; 1. EFF;Y AR 19 BYHWD X84 458 K RA B
ERFEH(R3FE),

F 3 MRS BRI S AT AR AR AR S A R BE (L (x5

Table 3 Abundance of potential biomarkers under negative mode in chronic inflammation rat urine ( x+s)

No. R 45 FR m/z 1/ min [[ZZN P VIP IEH A (n=12)
1 15- 7S BERLBLAE ( 15-hexadecanoylsolamin ) 837.6737 0.55  Cs5 Hy, O 0.0002 1.183 455.92+139. 05
2 37 MR FLBE (3 -sialyllactose ) 632.2064 0.62  CyHyNOy 0.0021 2.523 3 196.58+1 601.99
3 2,4,6-= I (2,4, 6-trihydroxybenzaldehyde) 153.018 9 0. 66 C,Hg0, 0.000 1 1.259 268.74+114.22
4 B-D-3-MKIR A% HE JR IR ( B-D-3-ribofuranosyluric acid) ~ 335.0404  0.85  C,0H;N,0, 0.0003  1.708 261.17+68. 91
5 JR1G % A(urolithin A) 263.0132  6.84  C3HgO, 0.0001 1.717 2 044.39+734.21
6 i I 3L - EAZ I ( hydroxyprolyl-cysteine ) 269.036 6 8.38  CgH,N,0,S  0.0004 1.741 1 767.48+879.21
7 4-3 I AR ER (4-hydroxy bupropion) 236.0853 8.46 CiHECINO,  0.0003 1.163 430. 76+274. 09
8 1Z W5 HE £ ¥z (pantetheine ) 277.1199 852 G Hu,N,0,S  0.0002 1.243 603. 29+258. 27
9 1534 B ( 1-hydroxyanthraquinone ) 447.0895 9.07  CyH,0p, 0.0002 1.012 618. 61+292. 67
10 N-ZBEI7E 2 ( N-acetylserotonin ) 199.0863 9.72  C,H,N,0, 0.000 1 1.846 841. 58+246. 91
11 FFHEHIE E (merodesmosine ) 200.1179 10.18  CgH3N,Oq4 0.000 1  1.033 224.02£65. 21
12 K .12 ( benzoquinoneacetic acid) 497.0727 11.96 CgHg 0, 0.000 1 1.515 1692.25+633.11
13 N-ZLEEA N A ( N-lactoylphenylalanine ) 236.0947 15.74  C,H;sNO, 0.001 8 1.407 1 154.05+499.79
N R = BYHWD #{ A

> (n=15) B GRR(n=12) R (n=11) A (n=9) R

1 1 282. 63+609. 32 12 497. 87+249. 50V 619.75+183. 38% 950. 45+328. 90 [

2 6 423.55+2 260. 05 12 2 037. 38+705. 93 2 532. 86+803. 36" 3 087.94+1 187. 82% 12

3 1 105. 54443, 38 12 197. 46+37. 03" 362. 02+154. 69 887. 65+146. 19 1

4 1 514.07+885. 81 12 408. 55+£170. 79¥ 418. 30+230. 87% 1 181. 83+277.09 »

5 245. 47+190. 65 1?2 4 113.45£2 315.96Y 2 267.38+747. 83% 379. 692200. 50 19

6 167.25+52. 48 1?2 5 402.30+1 080. 48" 2 092. 07+893. 24" 522.89+212. 04 19

7 1 406.37+717.99 12 1 178.66+822. 71 972. 18+851. 90 357. 16+243. 447 1»

8 236.87+117. 81 12 728. 89+288. 57" 614. 49+265. 619 359.70+71.75 19

9 188. 81£87.77 Y 1 130. 64+510. 727 597.77+392. 16 336.29+155. 98 19

10 2 816. 12+1 156. 30 12 235.86+31. 41% 506. 23+166. 26* 1 843.78+354. 69 ®

11 777. 67+268.76 12 133. 82+63. 499 306. 47+109. 83Y 425.02+191. 539 12

12 14.09+10.73 12 1 101. 15£595. 14 1 683. 13£762. 94% 5973.90+997. 74 T

13 2 232.20+908. 50 12 1 159. 14+577. 06% 1 424. 62+543.27 1 631.39+432. 80 19
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Fig.7 Heatmap of potential biomarkers in urine in rats of each group
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Fig. 8 Enrichment analysis of metabolic pathways in Buyang

Huanwu Decoction intervention of chronic inflammation
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Fig.9 Network of metabolomics and related metabolic pathways
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