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THE: 32 10 3% A B AR U 2H SR T AT 1 1 it /N BROES R (AR T PL A . K 35 U ICR /N RBEAL 4 s 14 (C)
FEARIZH (M) P K B & 91 Jdi 24 h (braising with black bean sauce for 24 h, BB24 h).32 h (BB32 h).40 h (BB40 h) il il 15
LR o5 IERE G LR 2 14 R, UL AS W A= A 4B AR, I e a7 v A — 2R M B ME - B e 65 S (UPLC-
LTQ-orbitrap XL) & # 41/ B 2% o PR PEAR B (38 b, e 22 AR . sede st R, SHBIAMLL, BT
T 24 W45 25 0 R M & (estradiol, B,) /K T3 3 FH &1 (P < 0.05); S &7l 32 h 45 24541 7 J2 JFUBE (cortisol, Cort) 7K
S T (P < 0.05), AT RS0 RN BRI EER KA B R B . B S TR S, N RIS S 3R I 70
AN ZEFAUY, EEZPE RH AR AL A VUG RR AU R T R IR AR IR T R I R AN (6 & R [ A ) B Tl T
TR AR 45 5 25 I B B FCHR R AT T A W AR I e D RN I — AR b Al % 25 L O R T R B AR
IS, IR FEANIE S BOAE o 125 r ) 22 S AR 5 4 255 1 0 TR PR R DR P 23 BT R L 28 0 288 J w2 i oy T
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Abstract: Plasma nontargeted metabolomics technology was developed for investigating the effect and
mechanism of improving kidney deficient in mice of Polygoni Multiflori Radix Praeparata. Thirty-five ICR mice
were randomly divided into the control group, the model group, the BB24 h (braising with black bean sauce for
24 hours) group, the BB32 h group, and the BB40 h group. Biochemical indices in blood plasma of mice were
measured by collecting eye blood after modeling. Changes in plasma endogenous metabolites of mice from each

group were determined by ultra-performance liquid chromatography-linear trap quadrupole-orbitrap XL (UPLC-LTQ-

Wik H #1: 2023-02-18; &[5 H #: 2023-05-22.

FEGWH b EH h EREA R G TANH (C12021A04207); B % 1 AR 22 G0 _EITH (81773903); Hr s 2 4 o PERHITE B i 25 A LTl 55 8% 42 T3
(ZZ13-YQ-042, ZXKT21021, ZXKT23011).

*EIAEH Tel: 86-10-84040221, E-mail: girlly 29@163.com; x.heqi@163.com

DOI: 10.16438/7.0513-4870.2023-0191



Gk MGAE: 3T A ZE A U B 5 2 B R AR LA 1465 -

orbitrap XL), and differential metabolites were screened. The results of pharmacodynamic investigation showed
that compared to the model group, the levels of estradiol increased obviously in the BB24 h (P < 0.05), and the levels
of cortisol increased obviously in BB32 h (P < 0.05). The hormone level of mice with kidney deficiency was signifi-
cantly improved after taking processed Polygonum multiflorum. A total of 70 differential endogenous metabolites
in blood plasma of mice were identified from all treatment groups, which mainly involved glycerophospholipid meta-
bolism, arachidonic acid metabolism, phenylalanine metabolism, phenylalanine, tyrosine and tryptophan biosynthe-
sis, and linoleic acid metabolism. The study indicated that Polygoni Multiflori Radix Praeparata may play the role
of tonifying liver and kidney by improving the disorder of hypothalamic-pituitary-adrenal axis and regulating lipid
metabolism in mice. Correlation analysis on differential metabolites in blood plasma and the chemical constituents
showed that stilbene glycosides and saccharides may be the key pharmacodynamic material basis. The present
study provides a new reference and theoretical foundation for revealing the potential pharmacodynamic material
basis and mechanism investigation on tonifying liver and kidney of Polygoni Multiflori Radix Praeparata. This
study was carried out following the ethical guidelines and regulations for the use of laboratory animals of the Insti-
tute of Chinese Materia Medica, China Academy of Chinese Medical Sciences and passed the animal experimental
ethical review [No. SYXK (Jing) 2019-0003].

Key words: Polygoni Multiflori Radix Praeparata; hypothalamic-pituitary-adrenal axis; plasma; metabo-

nomics; mechanism of action
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AN R T, BRI IR AR R RS R
Ry 2 B 3 Rl BB AR B R AP LR A
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TR A PR AT, #5: 1607011). £ [FH R}
B A 2 5B A ARIE A SR S e, N RHE
i1 & % Polygonum multiflorum Thunb. ] T H AR Fl1 5.
BHEY K E Glycine max [T 1§ R AF T Fra #itix
(1T B A R BRI R A R A A S 1]
(e N R ILRNE 26 $) (2020 Fi) 4%, s B 1] 4 1)
N 24.32.40 h; £2 FIE 4F 4E R B (CMC-Na, #it 5 :
F20100126) 4T [ 24 4 [ 4k 22 7 BR A 7] S AT
R FA TE S (L5 2 2009171) T T K 4 24 0 A B
AE] A E K (S 2008012106) 1 T 47 5 FE VU 24
A PR =] R G 2k I 7R & (i ke sl i 4
H R A A NALEAEDD): /N R (testosterone, T, it 5
Feb2021). /N FR M % (estradiol, E,, #it 5 : Feb2021).
/INER % SR B (cortisol, Cort, #Ib-5: Mar2021) fie P i &
BT F & (gonadotrophin-releasing hormone, GnRH, it
51 Feb2021) { ¥ 78 2E i & (luteinizing hormone, LH,
It 5 : Feb2021) i UF ¥ 4E il & (follicle-stimulating
hormone, FSH, fit5: Feb2021); Jii i i 1 &% . 2 5 %
% 141 ) T 5% [E] Thermo-Fisher 2> &) ; Jit i 44 FH [ i ) T
5% [ Sigma-Aldrich 24 #]; i 2li7K HH Milli-Q il 7K 5 4t il
# (£ Millipore 2 7)); HAhB 5 R 70 #r 4k

L35 88  Dionex Ultimate 3000 /& &% ¥ A 4
W -LTQ XL £k 1 1 + B )it 3 1% (3% B Thermo 2 H));
ZN-08L /N Y & Uk AL (b B Bt fe R (AbmT) A R
), FA2204B 8 75 43 2 — WL TR P (kS 2 R
AR AR A D), HFGE K W85 1730R Fi Y 25 0 L
(FF [ 7 8 2 IR A5 BR /A 1); DHG-9055A 8 & 5 T 4 4
(il —fERZ A AR,

FTE DB KIRBUIROSI & U 2ok
K (VU5 0) 30 g, H 105 & 75% LB 0 el 3 £ HL
30 min, & €, FRIE BN 8 £ & 75% LB, AR
30 min, I I8, & I FEIOHE, LG, T 50 °CEH 2 T 1,
#H . BRI B BRI, I 10 5 2R 8 i & 7%
TR K 0 # R B B 2 2k, B R R) R 2 h/k, 4 B B
N 96 °C, G PRI, W4, VT, & F . K ki
L EE SRV R KSR R T8 & IR JE R SR, T
PRI 2 .

e B N e R S AR T B 172, B3 g-d ™ 4] 3 12 4
NSRS R, AR R AR &/ B4 250 2 o T
B2 0514 8 g-kg!-d' . KEE IR E BT 1 BB
KoK, WRET, WFEE, TI10.5% CMC-Na i& i & &
2%, WS TRk B R AW, BT 4 °C, % .

ISR IEE R ATE  SPF R ICR /M 35 H, I
T2, & BT IR — S, $ AR R BE AL 2
H 4 (C) B8 20 (M) DA % B8 &7t Jifi 24 h (braising

with black bean sauce for 24 h, BB24 h).32 h (BB32 h).
40 h (BB40 h) filfa 5 252520, H 7 H .

SEI6 AR 1 R, bR AN, RS A /NRIIA
WA AL T B FA 10 mg-keg”, B H 1K, 25 A 4% 5 2
PRI ER K, AL 14 K, B = KRB KA /NRT 4 °CIi%
MRV VK 3 min H il SRR, BN RE R . A
Ol o T T 5 25 25 T4 H A S A T AR S, T
B A2 15 mL-kg”!, B AL AR 2% (A 41 43 i
B &R A10.5% CMC-Na, 8214 K. 14 KR%E%1h
Ja ORET15 W25 8, TRERRAS FIRBERELM 2 1 mL A
RWIPUBE o, B257, 4 °«CE 40 10 min (13 000 r-min™),
B & WARAF T—18 °CUKAA, % A o K F BTG B i vk
I 5E 1 %% *F TVE,-LH.FSH.GnRH 1 Cort (] & &, 2
B S e 8 . /N RIS &b 58, BV BT
B OP S S AURIB 52 SRR AR, A AR BE AR K g SR T
ML S B R G, D AR T 5 B 45 46 4 21, 10 S i B
THENE S T 0 IR 288 50 = (U #8 J0 &/K ) * 100%.
B EHS, BT 4% 2 FHFB P EFRE,
SR 5 42 RbR T 50 B ] 32 7E 4% 28 AR JR Ty AR, I 1%
NA U, §1% S um JE WY1 A, 55 FH 5 AR - 41 42
o, Bl S TE R PR TR A .

m#FTHRESIE MR FE ARG Z I, BL50 pL
M2KZE 1.5 mL 08, IMAFEE: 2 (1:1) 450 uL,
ARG 15 s, AT EBAVIIE. 4 °CE L 15 min
(13 000 r-min™), B _FiE K BELEE3ERE 43 4T o

BN RIESEH  Dionex Ultimate 3000 = R4 A
gAY, 434 ACQUITY BEH C18 (2.1 mm x 50 mm,
1.7 um); WA AR A: 7K (0.1% 1 BR 2 2 mmol-L" F 2
By, VB AH B: LM B EEBE B 0~1 min, 95% A; 1~
5 min 95%~40% A; 5~8 min, 40%~0% A; 8~11 min,
0% A; 11~14 min, 0%~40% A; 11~15 min, 40%~
95% A; 15~18 min, 95% A. Jii# 4 0.25 mL-min”,
FEE NS uL, AR 30 °C.

15 43 ¥ U (QE-Orbitrap) K A IE £ % -1 [A] i) 49
A X, FEE 25 TR 3 KV B A IR N 35 arb; 4l Bh AR
I A 10 arb; B 4HE R N 320 °C; — A HE
(fullscan) 4 #¥%: 70 000; FAH#HVEH: m/z 70~1 050; —
2% KOS TR M3 (Full MS/dd-MS) 4 # %1 17 500;
Stepped NCE 1H: 20.40.60 V.

IEMEMRIEFE T KRB 8 FH mzCloud
JOR R PR, KA T ARGE T 5 A RO AR A G P R
AU LA J 5 28 17 4%5 3 3 RN o 22 38 o A 56 Y
PEHEY AT %58 o 1F Trace founder 5 1% 204 70 T 4K
{4 (Thermo Fisher Scientific, Massachusetts, USA) H %
TE A7 A K I e SR A B AT AL BE R
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PR PR 5T ) B i, R T M A AT IR S A
VEPEPI T . N AR BRAEAS A YA ) 5T 1) U6 THT AR 5 40
PN bR U T R, R AT 0T LU R4S A X 119 2 & LU Rk —
A2 A IR BT ) AR AR . R I, R T AT I 3R R
rhiR A Y5 a1 N i B (quality control, QC) FEAS
PR RE SR R R AR EMEME S M. QCREA
B AL BT VA R A I RE AR — 3, e R 5 T AR
Pl R, Bt S R AT RE 6~ 8 AN ML AR AE S 4 N 1N QC
FEAIETHE QC A Hh £ B A U RF AIE 1 A2 57 5 4K
18, MRS 5 2 B0 I 15% B AR U AR A0 Sk 42 i) S 46 5%
ZERR 2 o

K Ve T BT — b JE B K 5\ SMICA-P 14.1 4%
- 3E4T 43 43 BT (principal component analysis, PCA)
DA S IE 22 i fe 2Is — 36 v - #5373 B (orthogonal partial
least squares discriminant analysis, OPLS-DA), & 4 4%
2 H B 5 (variable importance in the projection, VIP >
1.0) H FDR < 0.05 fifi 6 22 S AR P o i ik i 1) Ve, 3
if HMDB H1 METIN <% 4f5 i % 5€ 2 AV . &
J&, P 4 B A T R 1 2 AR P ) KEGG AR
i 5 HMDB {53 5 N\ MetaboAnalyst 5.0 - & #E 174X
A R AT

BORALIE AR AR AR Hd R SPSS 21.0 At it
TG o0 B, B0 45 SR B B hr HE 2 (x £ 5) Romo
2 IA) 72 S L 50 R 3R 05 %2 70 B (one-way ANOVA) L
B, P<0.05RR-ERAGUFRE L.

R
ITHFENE R BHELHEREY A

R ETT RS JE, /N BRERI B R R 20ohE AL
HEWEHE 5 2 = 77 DU J5 4 B B MR B e S5
BE7IRES . 52 AL, B /N R AR A,
IR 7B ORI 2 S M SRR 2 R B
it S, TR, ARG I UK I Kt 2 3 PR AIK (R 1)
20 /N BB 4 2R HE %% 2 (hematoxylin-eosin

Table 1 Organ indexes and swimming endurance test of mice
between model group and control group. n =7, X = 5. "P < 0.05,

“P<0.01 vs control group

Testing item Control group Model group

Adrenal gland/mg-g’' 0.621 £0.235 0.365 £ 0.025
Uterus/mg-g”’ 6.915+0.170 5.857+0.275"
Ovary/mg-g” 1.532 +0.062 1.423 £0.018"
Testis/mg-g”' 8.021 +0.436 6.671 +0.127"
Epididymis/mg-g 3.140+£0.210 2.843+0.116"
Duration of low temperature 306+ 17 256 +20"

swimming/s

staining, HE) V) /r 4l & 1A Firow, 155 /N 22310 /i
ZAG T, DA AR g F R O T S 4 i S e
S, ARATTE I, 20 R S gL, N ZH SRR L T
MELEMIER . MAERHANKPHFHNZI TR R
Ly AT A0 AR SRR, A% A~ BH 0w /0N, 3820 BT 40 B A% A=
VAR, K% 20 M A S 2 /b, T 40 i 2 oK i B
SR, [T LLAAIE 2, 8 L R VRS . SRR A
Eb, A [543 4 24 2 M /D R 4 010 4 S
JHF I 5% B P R S5 i 3 — e PR e . [FIRE, 2540
NRVE AL HE e ) i an B 1B s, 1E R A/ R
B AL B NER B 2R E A R, BN BRI B A
ML, BN R S IER, B/NE E R
MOHEBIRE S o BEALZH /N RO 20 B N ER 245 AN R
[T, "B /NER I 7 B AR, W /N R T fis A8 A oy
5 /NERRGIE, B /NS bR A AR K AR FRAR K
EREARE B, BRI R A . AH G AL,
PG 32 h N BRI B R A HE AR A,
BRI RRETE, BHRSE WA TGE; ROyt i24h
FIT 40 h il ] B 5 0 O AR AN B I
2 HE{RiEFRE

w2, 57 F A, B ZH /N BB LHLFSH.
GnRH Fl Cort fa ¥5 38 W I 2. 3 2 5, Wim b, 5
PR AR L, S v 24 h b B, F LH KV B35 T+ 5
(P <0.05); BEi32 h&h 2520 9 Cort AKF B E TH
(P < 0.05). /R L% H GnRH.FSH Ml T /K V- 7E 45 24
HERBH 2 MG 5= X
3 KRBIRESHT

2 2H RS B A AR U ) B JBE PCA 43 #r WL I 3A 1,
75 A 2H R RS 2H B A BRI o B A AR Y AR
B B R AR, NWIRER A EH B E R, [
B, %o % 2R i AR B AT T PCA 04T (E13A2),
R’X=0.742> 0.5, £ P A 0] 55

S EL R e ) 4] 5 /0N B R T S A L R
KA BE S AT T OPLS-DA 43 #1, 158 40 45 3 LK 3B1.
OPLS-DA #5284 i, 1557 fif B e ) S HUL R°Y 24 0.954, il
MEE J1Z 5 0° 1 0.68, RY/Q* I HLAE Ay 1.40, B T 1,
i A AR A e 4 1 (X 2 RN TR g F7 . R A, S
o AT ZH Je #5452 41 2 18] AR S BE AR I o F, HL
HARAE —ENHE AN RERK. WA EH B
H R SR AR S AR AR B . B
[ B 1) a0 o B 2 265 24 20 1) 2 VAL SR (3, R
AT B %o /0 R R AR AR ) N R, BT
32 F1 40 h &5 25 20 19 Al e AE 85 5% . C'V-score B (&
3B2) R, 1538 XIGUE I FE A, BT R A 0 4 T50 2]
25
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Figure 1 Liver and kidney tissue sections from each group of mice (400%). Control: control group; Model: Model group; D24-40 h:

Braising with black bean sauce for 24, 32, and 40 h groups. A: Liver tissue sections of mice; B: Kidney tissue sections of mice
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Figure 2  Effect of the extract of Polygoni Multiflori Radix Praeparata with braising with black bean sauce in 24-40 h on the level of
biochemical indices in blood plasma of mice. n =7, ¥ £ 5. P < 0.05, “P < 0.01 vs model group. C: Control group; M: Model group; A:
Testosterone levels in blood plasma of mice between five groups; B: Estradiol levels in blood plasma of mice between five groups; C:
Luteinizing hormone levels in blood plasma of mice between five groups; D: Follicle-stimulating hormone levels in blood plasma of mice

between five groups; E: Gonadotrophin-releasing hormone levels in blood plasma of mice between five groups; F: Cortisol levels in blood

plasma of mice between five groups

4 ERRHPNTHESEE ETt, WUR A R AR L (3R 2), i@l VIP > 1.0,
573 AU B, AR AN BRAA A 1R 2 Tl T g R R FDR < 0.05 (i A1 524 LA 128 (receiver operating
3 Tl i Mg TE L sk B 2 PR AL, T VR 4y R NEE A A% T IR 2 characteristic, ROC) A4 2, I KB T 20 N 5/ R'E
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Figure 3 Multivariate analyses in metabolites of mice plasma from different groups. Al: PCA scores plot of metabolites in mice plasma
between the control group and model group; A2: PCA scores plot (R*X = 74.2%, O = 21.9%) based on differential metabolites in mice
plasma from five groups. B1: OPLS-DA score plot (R’Y = 95.4%, O° = 68%) based on metabolites of different variables in mice plasma
from five groups; B2: The cross-validated scores for OPLS-DA model. Green represents the C group, square represents the M group, red

represents the BB24 h group, yellow represents the BB32 h group, and rhombus represents the BB40 h group separately

FE A S 1) AE W s W) (area under curve, AUC > 0.8). BPEMin2 A Aar EZERRYHER NES, L
SO AN [ s 1) P ) AT % 0 Y /S B A D PR A A 3R BT T 520, A 52% HE 2 13% BRI 2K L 15%
LA R SGEEH, BEITMi24.32F140 h45 2 3% R E P S 3% IR KA .

2 55 AR 2 ) T AE 1) 22 e AR ) L 5 5E 704N, o PR32 has 25 20 5 B 2 [a) 1) 22 S A 32

Table 2 Information on differential metabolites in blood plasma of mice between C group and M group, BB32 h group and M group.
4Common differential metabolites between the model group and BB 32 h group, T : Up-regulation; | : Down-regulation. RT: Retention
time; VIP: Variable importance in projection; AUC: Area undercurve; FDR: False discovery rate; EpDPA: Epoxy-docosapentaenoic acid;

PC: Glycerophosphatidylcholine; LysoPC: Lysophosphatidylcholine; SM: Sphingolipid

Metabolite RT/min  VIP  AUC FDR Chemical class Fold-
change
M/C group

(-)10(11)-EpDPA 735 142 098  357.52x10"  Fatty acid 0.53 |
Malondialdehyde 053 1.19 096  248.03x10"  Fatty acid 0.20 |
Acetyl-L-carnitine 0.59 2.85 1.00 424.43x10°  Acylcarnitine 13871
L-Acetylcarnitine 0.59 2.85 1.00 424.43x10°  Acylcarnitine 1387
2-Hydroxybutanoic acid 0.71 399 1.00 248.03x10*  Amino acids and derivatives 0.70 |
3-Hydroxybutyric acid 0.71  4.02 1.00 248.03x10*  Amino acids and derivatives 0.70 |
L-Valine 0.57 226 0.82  455.69x10"  Amino acids and derivatives 1341
D-Glucopyranose 0.53  1.08 096  613.55x10°  Carbohydrate 1511
D-Glucose 0.53  1.06 094  678.02x10°  Carbohydrate 1491
Acetyl-methylcholine 0.57 247 096  718.52x10°  Choline 1.79 1
12-Hydroxyeicosatetraenoic acid 743 251 1.00 424.43x10° Eicosanoid 0.51
5(8),15(S)-DiHETE 689 120 0.98  455.69x10"  Eicosanoid 0.07 |
Hepoxilin A3 6.87 1.21 098 455.69x10"  Eicosanoid 0.06 |

PC(14:0e/20:1) 13.30  1.20  0.88 455.69x10™ Phosphatidylcholine 033
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Continued
. . . Fold-
Metabolite RT/min  VIP  AUC FDR Chemical class
change
PC(14:1(92)/22:1(132)) 13.16 1.62 090  416.04x10*  Phosphatidylcholine 0.55
PC(0-16:1(92)/18:0) 1330  1.06 086  455.69x10*  Phosphatidylcholine 035
Hypoxanthine 0.62 247 098 416.04x10"  Purine 2701
Inosine 0.62 1.19 1.00 248.03x10”"  Purine nucleoside 8.211
2,6-Dihydroxypurine 0.57 123 098  103.78x10*  Purines and purine derivatives  2.69 T
3-(5-Phenyl-1,3-oxazol-2-yl)-4-(trifluoromethyl)pyridine 0.57 1.78 1.00 150.31x10*  Pyridine 7.051
BB32 h/M group

Docosahexaenoic acid 8.55 295 100  350.06x10*  Fatty acid 0.76 |
Arachidonic acid 871 320 1.00 37.48x10°  Fatty acid 0.68 |
Linoleic acid 885 1.67 1.00  250.59x10°  Fatty acid 0.74 |
Lactic acid 0.62 7.02 092 47.51x10° Fatty acid 091}
2-Hydroxyvaleric acid 229 1.00 0.90 185.71x10*  Fatty acid 0.36 |
Hydroxyisovaleric acid 229 1.06 0.86 146.26x10*  Fatty acid 032
11Z-Octadecenylcarnitine 7.88 145 090  779.58x10°  Carnitine 1.60 1
9-Hexadecenoylcarnitine 722 1.09 0.88  779.58x10°  Carnitine 1.64 1
Acetyl-L-carnitine® 0.59 2.85 098  551.28x10°  Acylcarnitine 0.82 ]
Cis-5-Tetradecenoylcarnitine 6.61 1.11 0.96 304.77x10° Carnitine 1.841
L-Acetylcarnitine® 0.59 285 098  551.28x10°  Acylcarnitine 0.82 |
Linoleyl carnitine 740 1.17 098 305.18x107 Carnitine 1.86 1
Palmitoyl carnitine 775 179 0.86  891.01x10°  Carnitine 1371
Tetradecanoyl carnitine 7.03 107 098  131.93x10°  Carnitine 1.98 1
2-Hydroxybutanoic acid* 0.71 399 098 312.08x10°  Amino acids and derivatives 1591
3-Hydroxybutyric acid* 0.71 4.02 098 312.08x10°  Amino acids and derivatives 1591
3-Indoleacrylic acid 2.83 127 094  394.57x10°  Amino acids and derivatives 1.831
Indoxyl sulphuric acid 327 117 1.00  304.77x10°  Amino acids and derivatives 4771
L-Leucine 0.67 239 1.00 352.91x10°  Amino acids and derivatives 1.83 1
L-Phenylalanine 1.41 147 1.00 331.02x10°  Amino acids and derivatives 2271
L-Tryptophan 2.83 201 0% 32.93x10*  Amino acids and derivatives 1.921
Glycerophosphocholine 0.50 1.08 1.00 112.52x10° Glycerophospholipid 0.56 |
Acetyl-methylcholine* 0.57 247 0.73  350.06x10"  Choline 1.24 1
Choline 0.54 320 1.00 784.72x107  Choline 0.78 |
1-O-Hexadecyl-lyso-sn-glycero-3-phosphocholine 748 1.12 098 128.45x10"  Glycerophosphocholine 0.80 |
LysoPC(16:1(92)) 6.72 1.73 098 305.18x107 Lysophosphatidylcholine 0.82 ]
LysoPC(17:0) 7.70  1.94  1.00 312.08x10° Lysophosphatidylcholine 0.75 ]
LysoPC(18:1(112)) 746 412 098 151.14x10*  Lysophosphatidylcholine 0.84 |
LysoPC(18:2(92,127)) 695 564 1.00 304.77x10°  Lysophosphatidylcholine 0.88 |
LysoPC(18:3(62,97,127)) 6.64 1.29 409.68x10*  Lysophosphatidylcholine 0.73 |
LysoPC(20:0) 9.03 1.15 0.96  151.14x10*  Lysophosphatidylcholine 0.46 |
LysoPC(20:3(5Z,82,11%)) 722 216 096 487.17x10™ Lysophosphatidylcholine 0.77 |
LysoPC(22:5(7Z,10Z,13Z,16Z,19Z)) 690 131 098 27.58x10”°  Lysophosphatidylcholine 0.73 |
LysoPC 18:3 6.64 129 090 409.68x10*  Lysophosphatidylcholine 0.73 |
PC(14:0e/20:1)* 13.3 120 094  394.57x10°  Phosphatidylcholine 4.621
PC(14:0e/3:0) 770  1.94  1.00  366.46x10°  Phosphatidylcholine 0.76 |
PC(14:0e/5:0) 8.60 1.78 1.00 126.39x10°  Phosphatidylcholine 0.56 |
PC(14:1e/2:0) 6.72 1.74 0.98  305.18x10°  Phosphatidylcholine 0.82 ]
PC(14:1e/4:0) 746 412 098 151.14x10*  Phosphatidylcholine 0.84 |
PC(16:2¢/2:0) 6.95 5.64 1.00 304.77x10°  Phosphatidylcholine 0.88 |
PC(18:1/18:1) 13.16  6.58 43.75x10°  Phosphatidylcholine 1.771
PC(18:3e/22:3) 13.16 141 090 83.48x10*  Phosphatidylcholine 030}
PC(18:5¢/4:0) 690 1.06 1.00 264.54x10*  Phosphatidylcholine 0.74 |
PC(19:2/19:2) 13.19 130 0.80 37.48x10°  Phosphatidylcholine 1.68 1
PC(20:3/20:4) 1332 123 1.00 16.98x10°  Phosphatidylcholine 1.751
PC(0-16:1(92)/18:0)* 13.30  1.06  0.96 131.93x10°  Phosphatidylcholine 4351
PC(0-18:0/22:6(4Z2,7Z,10Z,13Z,16Z,19Z7)) 13.14 125 090 878.37x10°  Phosphatidylcholine 0311}
Inosine® 0.62 1.19 100  962.45x10°  Purine nucleoside 0.44 |
Hypoxanthine 0.62 247 1.00 131.93x10°  Purine 0.60 |
SM(d18:0/24:1(152)) 14.08 247 1.00  457.79x10*  Sphingolipid 6.49 1
SM(d18:1/22:0) 1338 1.17 098  264.54x10*  Sphingolipid 5611
3-(5-Phenyl-1,3-0xazol-2-yl)-4(trifluoromethyl)pyridine* 0.57 1.78 1.00 748.42x107  Pyridine 0.38 ]
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Figure 5 Pearson correlation analysis on differential metabolites and 105 chemical components. Red: Up-regulated; Blue: Down-regulated.

Rows: Differential metabolites in blood plasma of mice from BB24-40 h groups; Columns: Concentrations of 105 chemical components in

Polygoni Multiflori Radix Praeparata. Chemical components were classified into seven categories according to their chemical structures: 25

types of stilbene and derivatives (Comp1-25), 10 types of anthraquinone and derivatives (Comp26-42), 15 types of flavonoid and deriva-

tives (Comp43-61), 7 types of tannin and derivatives (Comp62-71), 11 types of organic acids (Comp72-83), 4 types of saccharides

(Comp102-105), and 17 types of other chemical components (Comp84-101). Furthermore, components that were not significantly corre-

lated with pharmacological effects were excluded from the rows
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