5525 %5 11 W) FEXEAFFEHRE Vol. 25 ,No. 11
2019 4= 6 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2019

- A -
JEAMEE SR ) 5 0 7 P 4R ) I T 0 R SR A A 4 i

LR, #th, 2T, Fa4T, LIk, %A, 5%, HRK, HL4E
(mﬂ¢iﬁk%% %,#mﬂﬁﬁ%&f%ﬁé?%i,mM%*%%%%%m%%
FAAAELEERE—FFLEEARELEBERF AN, KA 611137)

4
4

7
7.

3

[(FHZE] B HRIEARIRY G SRR Y M — W0 K R A i 52 0, 23 B W 7E 09 AR 2, iR RIEAh
ZMInEMBE B BRI H R IRIE, Ak 40 2 SD MM KRB v AA, BEAEREYA
(3.50 grkg '), EEBEARMAL(1.75 g-kg '), BEMHAL(3.50 g-kg ™' +1.75 g-kg ') JELLHEH 4253 d, ER KRS Z 24 h
PR ZE(E , R ] UPLC-Q-TOF-MS SR 4L 2 AR it o) B4, W s A S0 (A)-0. 1% R K % (B) B EE PR (0 ~ 0.5 min, 3% A;
0.5~12.5 min,3% ~70% A;12.5 ~13 min,70% ~90% A;13 ~16 min,90% ~97% A;16 ~17 min,97% ~100% A ;17 ~22 min,
100% A ;22 ~23 min,100% ~3% A) , B % B T8, 1F 7 B T8 K E0E RAEJLF m/z 50 ~ 1 200; {5 B Progenesis QI v2.0,
SIMCA-P 14.0,SPSS 20. 0, MetaboAnalyst 4. 0 5& 54 F 17 2 5040 A , 0 6 R AE A 45 78 90 91 0 i JLAR S AU 1 . 46 SR < L0
FE Y 5-0 Jie FRE DU A R, L-3-38 B R PR AR ,7,8- AU IR IR A5 17 /N FEAE AR 254 , L AH OC A I8 B8 S A 160 0 i I 2 1 26
AL ER QS AR AE R B A BRAE W) B AR . SR R ANGE I i T 30 W 30 0 BE A i A L AT AR L RS A L
B2 A= 6 i IR AR ) BB R A= A A .

[k ] 5, Jmak; Bfh; 25068 RREY; aEmRAE; MRt mR

[hHESZEE] R22;R24;R28;C37;R969. 1 [ xHkERIRED] A [XEHS] 1005-9903(2019)11-0001-07

[doi] 10.13422/j. cnki. syfjx. 20190303

[ MK AR ]  hitp://kns. cnki. net/kems/detail /11.3495. R.20181115. 1315. 043. html

[P EARATEI]  2018-10-19 1421

Effect of Compatibility of Alcohol Extract of Magnoliae Officinalis Cortex and
Alcohol Extract of Polygalae Radix on Fecal Metabolites of Rats

MA Rong, XIE Qian, WANG Jian® , HUANG Li-hua”, MA Xiao, CHEN Nian, DONG Tai-wei,
GUO Xiao-qing, FAN Ya-mei
( Pharmacy College, Chengdu University of Traditional Chinese Medicine, Key Laboratory of Standardization of
Chinese Herbal Medicine, Ministry of Education, Key Laboratory of Systematic Research, Development and
Utilization of Chinese Medicine Resources in Sichuan Province, Key Laboratory Breeding Base of
Co-founded by Sichuan Province and Minisiry of Science and Technology, Chengdu 611137, China)

[ Abstract ] Objective: To investigate the effect of alcohol extract of Magnoliae Officinalis Cortex, alcohol
extract of Polygalae Radix and their compatibility on fecal metabolites of rats, analyze its potential metabolic
pathways, and provide experimental basis for exploring the possible mechanism of Magnoliae Officinalis Cortex
relieving gastrointestinal motility disorders induced by Polygalae Radix. Method: Forty male SD rats were
randomly divided into the normal group, alcohol extract of Magnoliae Officinalis Cortex group (3.50 g-kg '),
alcohol extract of Polygalae Radix group (1.75 g-kg™') and compatibility group (3.5 g-kg ™' of alcohol extract of
Magnoliae Officinalis Cortex + 1. 75 g-kg ™' of alcohol extract of Polygalae Radix). Fecal samples were collected
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within 24 h after continuous gavage for 3 days. The fecal metabolites in each group was detected by ultra-high
performance liquid chromatography-quadrupole-time of flight-mass spectrometry ( UPLC-Q-TOF-MS ), mobile
phase was acetonitrile-0. 1% formic acid solution for gradient elution, data collection range was m/z 50-1 200 under
positive and negative ion mode of electrospray ionization. The characteristic biomarkers and corresponding
metabolic pathways were analyzed or screened by Progenesis QI v2.0, SIMCA-P 14.0, SPSS 20.0,
MetaboAnalyst 4. 0 and other softwares. Result: A total of 17 characteristic metabolic markers were screened out,
including 5-formiminotetrahydrofolic acid, L-3-hydroxykynurenine, 7, 8-dihydropteroic acid, etc. The main
related pathways included biosynthesis of unsaturated fatty acids, linoleic acid metabolism, vitamin B,

metabolism, etc. Conclusion; The mechanism of Magnoliae Officinalis Cortex relieving gastrointestinal motility

disorders induced by Polygalae Radix may be related to purine metabolism, folate biosynthesis, tryptophan

metabolism and primary bile acid biosynthesis.
[ Key words |

tryptophan metabolism; primary bile acids

TG I PR 26, Dk g ph 25 R A
A YU B PR RIR S IERT H
WARAE WM “ K S R R R AR T A R
WITFSE TR , A A B0 L T 3 4
B 40 R VE 5 o 2 R S v B T
JH 25 B G 4, 378 o 5 R AN IS T 35 % i ot
E TR T B B, YRR RAE I R A Y
R IR BN WRI AR B B SRR T AL S & L
ARSHE DUEANE L (20 1) R fEm b, H
Ve T HLA AT BE 45 02 HE B 3 o7 A2 4 20 M3 1 T VR 4
Jadh 28 e R — AL R A BE (nNOS) [y kA kT
1B 35 10 13080 25 9 02 ML o S W 4

PRI 27 3 2o 3 BT A A 28 3 7 ), AR 1
AR LR AR A, © R T R 2 R L
BT, IF S T — 2 R R . Az R
UPLC-Q-TOF-MS %54 % 75 4 B4 48 3+ 43 b 7 i F
RN EEAR ) 15 0 35 T 0 I R B (AR
S P R ST JE S 8 A 37 R T B W B g A
) T REALA, A A =2 BT O 7 R 2 9

(BRI
1

ACQUITY I-Class UPLC %I #8 & &0 % AH {4 3% -
Xevo G2-XS #I U g% #- A7 B[] 51 335 B¢ H AX ( 56 =
Waters 2 ), & MassLynx 4.1 T. /E %), Neofuge
1600R #U A il 25 .00 L (L 96 7 B B 2 30 A BR 28
Al), Vortex3 B i jig i &) &% (78 H IKA 27 ),
JAS003 AU HEL 73 A K1 (L 15 5 0 B 2 A AR A
BRZAF]) , ULT1386-3-V %I - 80 C kA (56 H FE 8«
Reveco 22 F])

JEAD I RSO W T R AT At Th 25 A T 3, 22

2.

Magnoliae Officinalis Cortex; Polygalae Radix; compatibility; feces; metabolic markers;

AR B 24 K 2 S W AR 2 5 A o R = R Y
JEFb Magnolia officinalis Wy 1 T B K ik & B 9
L7 Polygala tenuifolia )T, Y454 2015 H R/
CriE 25 ) (—&F) (9 A0 OC L 2 . % 1l A4 Tig-80
(tween-80 , Jif, &5 i1 Bt B {2 i A R A A, it =
2017111401 ) , 7K ik oy oy 4l K, IR L 0 L R B2
poREN S I RN B S B T

SPF 4% SD KB, B Mk, /K BT & (200 £20) g, 14
TN A BE 2E R 2 B SE 0 Bl W F 9 BT, B A IS
SCXK(JI1)2013-15, 52 5 5 4 18] 37 T B AR b B2 2 K
LW S D IE T RS LI E o AW R B
Y2 28 R T B2 2 R AR S S WA B 2 D s it
WE L HEES TCM-2016-312,
2 HiEE&R
2.1 ZiYmdilg JEAN GERIR R TR i =S
S350 10 5% 2 90% £ B [l i $2 5 3 W, &K 2 h,
HH 6 22040 Bt UE I & JF UB W, 43 00 08 ok 4 T
W AR EAN R E IR E R0 25.41%
F148.59% ., HHL tween-80 12. 5 mL, /b Z R K
WFEE 4] MK E A ZE 250 mL, B #53 5% tween-80 J&
W 3 AR BOR AN G2 11.12,10.63 g, 43 5]
FH 5% tween-80 ¥ ¥ 250 mL BIF 35 I e Bk o o2 vk 2 Sy
0.175,0.087 5 g-mL ™" (LA 25 83) YR b L &
Pt 45 4 B, B 45 245 37 4t 43 0 A 24 T 2R 2 R AR
3.50 g-kg ' FIEERE 1.75 g-kg o BRECSE YR AN
KR IR A G H 5% tween-80 1 Vi A 5 I e 1l
% 0.175 g-mL’](Eﬂ\) +0.087 5 g-mLf1 (g &
0 T S W AT 25 W, B 2 24 50 4 A 24 T A 2 o )R AR
3.50 g-kg ' +mE 1.75 g-kg ',
2.2 oy Kesn ey f@REMEYE SD KB, i N M



525 B 11 1)
2019 4 6 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No. 11
Jun. ,2019

WSR3 d, LR R AL S A RN B Y
gl AR B A B A It 4 A A 10 K, SEEG
RS RSB N R SR 1 d SRR, K4
I H% 20 mL-kg ™' HE 4T R ANBE IR A | A
Y BERYRALAW, S HAHRE S RAER 5%
tween-80 VSR, ELEL 25 3 d,

2.3 EEEMWESLHE SR ERKRSA NE
24 hNZERE I T IR 284 1 B0 48 TR 3R T in A
10 g+ L™ B 200 50 L fE A B I o R 4 i it v £
Bk B B9 ZERE T - 80 °C FARIRARAEA . i
JE BT 4 CHfvR K258 100 mg 5 Flv2 (9 7K500 wL
BA,BTE 3 min, B0 10 min (14 000 r- min ™',
4 °C, M) 5 IS W, A B DUTE Y F v i
fiE 500 pL #F— L3 H, # 2 IREEIU EIE RS IF,
B0 15 min U E IS WHERE T, B RS FERE
PRI 10 mg F oK b WS IR A ) 4 IR 34 7 12 Ak 24 1)
BT P ] (quality control, QC) A & , 75 52 40 i 72
thBERE 10 MRS EERE 1 IR QC, DL & 5 5 i A&
XA AR E o

2.4 Kl &

2.4.1 g% %M ACQUITY UPLC HSS C, f&
JEFE (3.0 mm x 100 mm, 1.8 wm) #3740 C, ¥ #
0.45 mL-min "' 3K ZAH Z 5 (A)-0. 1% HI R 7K i W
(B)BHEEYEME (0 ~0.5 min,3% A;0.5 ~12.5 min,
3% ~70% A;12.5 ~ 13 min, 70% ~ 90% A;13 ~
16 min,90% ~97% A;16 ~ 17 min,97% ~100% A ;
17 ~ 22 min, 100% A;22 ~ 23 min, 100% ~ 3%
AT R SR 4 C HERERE 4.0 plL,

2.4.2 JUiE S CRATHLMESS B R (ESD) , IE .
B BB R AR VI m/z 50 ~1 200, 1 (£
TR B S H R0 3,2 kV; HE Lo R
40 V¥ R AU 800 L- h ' A AR
500 °C,HEfL A S0 Loh ™' B 7 PR JE 110 C,
HAGEFE] 0. 15 s FH 5 ] LR B[R] 0. 02 s, 5% % 2 i
ME AR R B T A R A o

2.5 BRI 5500 K T AR R A B G A A
' Progenesis QT v2.0 #4742 ML, 8 i 4 39 i B =X
FEW m/z 50 ~1 200 985 15 2., ic 5 AR B B,
K H] SIMCA-P 14. 0 5 5 B i) £ dls #1472 o0 70 i o
i I Wi B A5 5 3 43 4 BT (PCA) X 45 45 25 4 43
BIEAT 2025 FFVEM BT ST R () 3R, ilE— AR
FH O d5 /) — 3 25 -1 53] 43 A ( PLS-DA ) XoJ 4% 45 24 21 ik
A7 W B o325 I p (corr) (7R 78 4 X 73 28 19 5T
R B /N SRR g ) s X H = 0.5 K A8 i 8 B AR

F(VIP)fE=1.0 A28 5, K Jr ik B0 7428 5 ok 5
R 2000, IR R 2E R E(FC) ke A
FPEER(P<0.05) K FC=1.5 A28 5 4F 40 AR
W B ARERE Y 5 AN 4 B s % (HMDB )
HEAT He XT, 5% H MetPA (http://www. metaboanalyst.
ca/ ) BOHE P FEAT 18 3 03B
2.6 R IEAEACHIARE W o
2.6.1 ARIGHHMIEMHEARNTRELR H
PCA J3 A AT 1, 4 A4 50 22 [a) i 26 08 AR 6k 4 22 55
X435 1 PLS-DA ZrHr Al 0, 25 (4 R AN EE £ )
A G AR PR ) A T A 2 Y 2 AR R Y e 6% ]
X3, 7R IR AN S ) |t A I B ) B AT R R
SREEMEACH ) 77 A T % B2 5 By PLS-DA #15Y
M 37 234 SR e 4t P ) 20, HE 20 4k 6 1) 2 g A A — YK B
BLHEZ P A 1) R® (R BB 44 BE) A Q7 (6w
FERY 8 B B8 7 ) X3/ T4 D 46 (8 (OF B 7R X
M R>=0.132,0Q° = - 0.208, i & F# L R =
0.259,0° = —0.481) JEMM A %, WK 1, ¥
VIP=1.0,p(corr) 5% {5 =0. 5, 1F & 745 T i ik
71 ASRRAE A B, TR A T i Y 203
FRAEAC I AL 5 o
2.6.2 FEAEAUEPRE Y R BT VIP {H K&
p(corr) {28 25 5L, B 1 | 78y 78 b Y R AR AR
WY 5 24T One-way ANOVA 2047, i+ 5 4118 P,
THEE 4 A 20 591 22 18] b v Ak ) U T AR X (L, LA A5 2
8] {4 FC, 3B P <0.05 & FC=1.5 pfRit 18 4
TEAR bR B, 6 H 5 A HMDB | 5 Z LS 5 T
17 DMRRAEARIAR S, W 1,
2.7 CRRAEACHIAR AW O AT R R AR AR AR
YRy HMDB 54 A MetPA £ 48 2 i 17 3 3% 73 #r
AR 15 AAH G B, DL 2 Rk 2, R4 SCilk
(17 ], A5 8 3 52 Wi {E ( pathway impact) >0. 02
= log(P) >2 By #4004 v 7E 7Y OC B A I 1% .
3 g

2 B Z 0 2 W AR A RN LS 2
ot L3 22 [A) 30 A5 P [5) A BT S5 AR L 3 O 7 oh 24
VE ALk 1 PRIE o i 435 20 27 7T 35 1 o R 0L )
25/ IR, 73 A PR A P 1 2 A LA, A7 B
F WA 25 1R LA o A TR iU S R B
T S a3 B R i AR B 3 R 3, S H R R AE
8 0 5t il 5 JRE A v 193 2 R 2 2 E W I 3l 5 /9 W)
SR o T8 A 40 K S F 5T R B TR A A O R AT
A S 2 S 20T Y R K, A A A0 RS A L AR g 1S TR]
200 J A I AT Ak 9 TR) JB M P 45 40, DT % fit

.3



5525 55 11 1 FEXEFFFRE Vol. 25, No. 11
2019 426 A Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2019

oaf c | : 5%
15000 ﬁ%ﬁ 15 000 03 :
10 000 10 000 02{ | |
5000 5000 0.1
0 0 01 .
sool \ e 8 H
-10 000 = . -15 000 :8}31 [
-15 000 -20 000 . ots .
-20 000 -2500Q . 02 0 02 04 06 08 1.0
= -20000 -10000 0 10000 20 000 < 20000 -10000 0 10000 K N
= . = ®oslF 00 0223
6000 { D 4000 0.8
3000 0.6
4000 2000 0.4
2000 . 0o’ 1000 0.2
0 oo o 0 0 0.0
2000 Y | ce.° -1 000 0.2
X R -2 000 0.4
-4 000 -3 000 -0.6
-6 000 -4.000 08
- " " -5 000 . —
-6000 -2000 0 2000 4000 5000 -2000 0 2000 4000 02 0 02 04 06 08 1.0
1] 1] Wor

A.ESI* F PCA 784y ;B. ESI* F PLS-DA 158/} ;C. ESI* F PLS-DA # #ui Jij B 4 ; D. ESI~ F PCA 7843 ;E. ESI~ F PLS-DA §/};F. ESI~ F PLS-
DA F5 7Y 1 7 -
1 BSARREERFYNIFER

Fig.1 Distribution of fecal metabolites of rats in four groups

®1 TEAHAPHERGFTEVHEERER
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Table 2 Information of metabolic pathways of Magnoliae Officinalis Cortex relieving gastrointestinal motility disorders induced by Polygalae

Radix
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Fig.3 Network of metabolic pathways of Magnoliae Officinalis Cortex relieving gastrointestinal motility disorders induced by Polygalae Radix
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