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Study on mechanism of attenuating toxicity and preserving effect of Strychnine
Semen processing based on metabolomics in inflammatory rats

QIN Wei-han,WEI Jiang-ping,ZHANG Xiao-mei, YANG Yong "

Chongging Academy of Chinese Materia Medica ,Chongqing 400065 , China

Abstract : Using the methods of animal model, plasma pharmacochemistry and metabolomics,the mechanism of intervention of
Strychnine Semen before and after processing inflammation in rats was investigated. The toxicity before and after processing
was preliminarily investigated according to the mortality of mice given different doses. The rat model of egg white foot swelling
was established ,and the anti-inflammatory effect was evaluated by swelling rate and inflammatory factor level before and after
processing. High resolution mass spectrometry combined with multivariate statistics were used to identify the migratory compo-
nents and their metabolites. The metabolic profiles and different biomarkers of each experimental group were compared and
analyzed ,and their metabolic pathways were constructed. The results showed that the toxicity of sand-scorch product at high
dose was significantly lower than that of raw product. Both raw and sand-scorch products could significantly reduce the swell-
ing rate and the levels of tumor necrosis factor-ae ( TNF-a) , interleukin-18 (IL-18) and interleukin-6 (IL-6) of rats’ feet,
and there was no statistical difference in anti-inflammatory effect before and after processing (P >0.05). Through plasma
drug analysis, 12 transitional components and corresponding 60 metabolites were identified ,and 10 different compounds were
identified by S-plot. Metabolomics experiments found significant changes in the content of ten endogenous metabolites ( P <
0.05). The biomarkers mainly involved phenylalanine metabolism, glycerophospholipid metabolism, glutamic acid and gluta-
mine cycle, arginine and proline metabolism and other pathways. This study confirmed that both raw and sand-scorch products

of Strychnine Semen had good anti-inflammatory effects,and high temperature processing could reduce the toxicity of Strych-
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nine Semen. After entering the blood ,the active ingredients of the sand-scorch products should mostly be alkaloids,and they

are easily eliminated by the body after I reaction. The difference analysis can indirectly prove that the anti-inflammatory effect

of the sand-scorch products is higher than that of the raw products. The anti-inflammatory , analgesic and attenuated mecha-

nisms of sand-scorch products are mainly related to amino acid metabolism and lipid metabolism. The experimental results fur-

ther elucidated the active substance basis and the mechanism of action in vivo,and provided scientific support for the subse-

quent improvement of processing technology and the development of new drugs.

Key words : Strychnine Semen ; processing ; anti-inflammatoryeffect ; metabolomics ; attenuating toxicity and preserving effect
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T e aE LT B SR R ek TR
PERIZL AR BRI T Hol Ris o g R 251A
S0 BB IR B FE AR E AT, B Pl ik A2,
AR M E . B G A SRR S
B, E ke e D o R R A RO T R
B3 SR B T i, AR R IR AT
BOR AR R ALY . B BRI AT AR 15 B A
FERIE R o T2 T, B0 B, T Eh R M i el 25
LB B T ST ih2m o 2 4%, AR SR i
W Al AR R SERLAR G AN B, 36 TR A
T8 TR T 24 BRAE FH B 2435 A7 e 45 BELR

AT AR 4 2 A B v R A R A AR
SR S R AE TP RS E Az N
b W IR AN AR R AR IR S A LA D g
ARAS I RIS , AT 1 B v 25 25 3k i o T LA
AMEFE LASE T 53 H) A0 P B R 0 1 i s i kA2
b5 LA K 6 0 9 P R 7 7K S DA 48 o i BT 8
RO 5 Z S5 38 8 1 25 9402 53 i A LS B30
3o feJm R FH ST AR SR AT 1l 3% rh P IEAR
AT AT 50 , MR 227K 43 F7KF AR K
PRI S R0 ) AT S 9 R A VR FHBILAR
1 #MRl57%

1.1 {28

Triple TOF5600™ & 43 ¥ Jii 1% 4% ( 3¢ [ AB 24
A]) s LC-30AD 7Y w35 SO AH 0 3% A (B AR B HEA
Al) ; Microfuge-16 7 = 3 5.0 AL ( 3% [ DL 3¢ = % /R
FEAT]) s BSA224S-CW #7432 — 43 #1 KT (1 =
LRI AT]) 5 b 20 AL ([ ZCR B A
FRAFD) .

1.2 iK%

TS Al (L2 10284201611 ; 4l F =98% ) .
BT (#5 104082016115 4 =98% ) ¥l TR
B DU A W R A BR A w5 AR (41652 110786-
202305; 7 & 98. 8% ) . ¥ F B (2. 110831-

201906 ; 7% &t 90. 8% ) . By £k H R (4t 5 111865-
202005 ; 7 £ 97. 4% ) (b E & a2 ik e BIETEBE )
HZER AN (HiE45: 1801233, #iA% 1 mL:5 mg, i
FHZG Oy A BR A 7)) o TNF-a IL-18 . 1L-6 Jiff 1% %
PEWZ B I 22 % ( ELISA) A6 3 1) & (4t 5 AB-
J0160 . TD6087 ,AB-W20298 A , |- 1 3 . F 45 = 24 )
BARAF) ;IR N P EE (TSI, 18 5 Merck 24
A} s AR IR A Al s HA R A A i 8 st

L7 THK DM, &) A b BE 2
BhezBe A e R 58 03 %0 o SR R B A Y
4% ( Strychnosnux-vomica L. ) Bt TR T
1.3 Kz

Tt Wistar & B (SPF 2% ) 101 H {5 180 ~
220 g; EEWI/NEL(SPF 2%) 80 H, WA 252, (K 18
~22 g Yy R PR b 24 B 9 B 5 5 3l ) 0t 5 T 4
Ik, A PV ATHIESS [ SCXK (167) 2019-0004 ] . 3141w
I T 5 PR v 2SR 8 S 96 sl W 9 BT B ) S g
IVC R4, ffi FIVF AT k-5 [ SYXK (i ) 2022-0006]
S S IS (JELEE 20 ~25 °C VR 50% ~65% ) ,
H SR AIIOK . AIESE sh W S 96 N 25 i BT vh
2T 5 I S 55 2h ) A R A0 B A 23 B 4 o At v
(#t#ES . YHS2022-01) ,
1.4 BH¥REEY

Agilent ZORBAX SB C & %4+ (2. 1 mm x 100
mm, 1.8 pm) ;A A S 0. 1% HRKEW,B K
2N BABEVEBL (0 ~1.0 min,6% B;1.0 ~10.0 min,
6% —80% B;10.0 ~12.0 min,80% B;12.0 ~12. 1
min,80% —6% B;12.1 ~15.0 min,6% B) ; 1 ;0. 2
mL/min;E—E“{ﬂE]'lﬁS C ;ﬁﬁ%ﬂ MLo

F MBS 55 B 15 AR RS AR 5 L +5 500
Vi SRR T7:52 psiy AT AR S0 17 psi; FiEIR
}j—:jj :48 psi; %%?ﬁ?ﬂ%fgﬁgo C ;%ﬁ%ﬁgﬁﬁ}i:ﬂ)
VBB 33 eV AFFERRIX ] : 15 eV ;{5 B OCHCR
RS ZE T P S SRR A i &
T R AR SR
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1.5 tFmtl&E
L.5.1 H2LETH4&

SRCT T e D 2 A P, O R T A
R AL ST AW sh, 102 DT, 4
FME O TR AR (i, B 5 D s T A,
RIPS A ThERF- o B A= it A ot P v 24 vy s
HULBRE, 3 80 H i £ HH .

1.5.2 B FHBHE

PRIBUE B 45 i B i By K 4% 50 g 3 1 000
mL [ LR, A 10 £ 90% LB, [l jii 4 i 2
BRI 2 h, B IR, RS SR 5 KR W 4 s
Bl E 1.2.1.3 g 20 R A 10 55K, #5288 ik
TIEM & KR 11.4.12.8 g3 ¥ RN R 78
TAKARIEELSZE 1 000 mL 250, RI15 4% 13
EAEAW, B 4 CUKEEIRAER
1.5.3 mRHHBRESHE&

T 5E U TR SR BE K AR I 1 mL (R
PABTEE) o T s O AL (8 000 r/min) B0 8
min A5 % M E 2 10K T EP B b, BARIR VAR
(-80 C) PifF. HEHBPUMIKFEA S0 pL T EP 4
ORI IS B 100 wL, = 60 s,4
CH#rE 10 min J5 12 000 r/min B.0> 10 min, B 100
pl BV, T o B e o PR RS IS
MAFEA SO L, 4% B3R Ty gl 25 i A A, 1
DA DR B34S A AR T R e A e
1.6 #MHHFETNTE

IRCKM /N 70 2 BERL M AL 7 4, B2 10 2,
ST AL B R AROK 12 h, PR AN [ H R A (O
100,300,600 mg/kg) 43 K %5 H 4 ( control group,
Con) | 4 /i 4H (raw product group, RP) Fl#) ¥Z 2
(sand-scorch product group, SP) , — K V£ 245 J5 Rl
ZIWM g BEREAR I IC R AE T3 ) R
1.7 XKREFEEHMKEEREET

IR Wistar KB 56 L BEHLI AL 7 2, 4541 8 A,
Bl .25 4 (control group, Con, 0. 9% & 1k 41 ¥ &
#) A2 (model group, Mod, 0. 9% S8 1k h ¥ il
ZH) | b ZE K 5 BH 4 4H ( dexamethasone group, Dex,
150 mg/kg) A= i 5 7 £ 4H ( high-dose raw product
group, RP-H, 50 mg/kg) . A= f K 5 & 41 (low-dose
raw product group, RP-L,15 mg/kg) b2 & 57 & 41
(high-dose sand-scorch product group, SP-H, 50 mg/
kg) A1 AP Z2 4K 5] 12 4H (low-dose sand-scorch product
group,SP-L,15 mg/kg) . &M FRF G ESHES 7

d, BRHEE 1 W R 1 h RERESEAREEK,
B RREA TG BB T A 10% 83 0. 1 mL, 7R
AHEIHATMUS 0.5.1.5.2 h, J E il e RO OK Bl
i A i R (R BEAR A ) A8, LABSCR Wi el e {
TR R BRI R = (BUR G B K 123
R B ER R JRAR) / B A R BhRCR A AR x 100%
1.8 XARMiF TNF-o. IL-18.1L-6 7K E

ERLSER 2 h 5, HRFE Dk A B 2= A & iR
N BE IS 4 CHAE 4 h,4 °C 4 000 r/min B>
10 min, B W, {# A ELISA £ TNF-o \ IL-18 .,
IL-6 7K,

1.9 mERIF=WHH

B 177 T b v 79k 2H AN AR s AR 2R
L2 7 d @RS 20001 0.5 1.2 4 h IRBE K AR
1l 0.5 mL FTEEAHIFEHH EP &, 12 000 1/min
250 10 min  AFHR O[] 5 _EJR LK 50 pL F
[/l — 1.5 mL EP &1 fin A 35 T E 400 pl J5 53
2 2 min,12 000 r/min B5.0> 10 min, M| 15 O
235 UM B 2 WL JERE S 23 B T3, Peak View K1
ST AL AT P53, MetabolitePilot #{4X 517 1
SR Y AT S0 RNk T 2 o0 g 12w ib
R A i AU Y 22 5P 3645 90T o
1.10 RIFAZEARANIHERELEH

1 SPF KA EE A MESE 3 d, %f 45 H Wistar KR,
PEATPRE, I IR B HL B R 00 S 28 FL A AL
M FEARNNE WP R AN A, A4 9 K, i
FIE IR 50 mg/kg R EHE H 25 25 (15 87 2020 A pR( 4
N R [ 24 ) B IR ) 0.3 ~
0.6 g, #5 MUK BUE H 1922 A RO E 31 ~62
mg/kg) ; b ZE KA AL H B 150 mg/kg ) U H 45
2l 525 ORI 2RSS 70 2 25 5> IRl AR R AR B R K
HESEZG T A B RARE, T4 8 d i AS 30 min, i}
HE K AR 4 I 5 EP A8 b, 8 R e 0 B
M3
1.11  HiEeET %

153 PR T 1S R 28 OSI-SMMS B R 17 36 46t
P4 R A SIMCA B #E4T 21805353 B (PCA) A
fe/ N 3 3Bt (PLS-DA ) RS M e/ — 34131
4387 (OPLS-DA) , f& B METLIN , ChemSpider , Meta-
bo Analyst KEGG .GO 475 LU i S 43 B B AF 3
Fr AR S e A B e 5 . AR &5
22 SV LU R TP ST REAS ¢ K36 AR 36 7K F- 2 = 0. 05
(ZUI) , LA P <0.05 W22 R pb 2 5 i
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2.1 MHEMTR

BT D V2 ) 74 P 0 B SR
1 T B B A A (2 ) Lk
AL T TR 8 T B0 R 4L M R R 300
mg/kg A 600 me/kg I, BV 324 1AL T 5 78 i 4L
HIBA e 2225 (P <0.05) 5100 me/kg 72527

SRV EN R AR R ASET 1  EE
FEE A 600 mg/kg B, A= i 41 100% JET, TS 2 4H
12 60% FET ; Fh LT WL A= it B 4 7 A 2 1 1 K T
o NEICTZIT HBUR [ RR B i P i Bk |
IR GE RS, HACT- AR HFE L ~24 h, &4
fEWE/INRZAE 4 h 5 IFEG A FEPEEIKROK,48 h N HE
i fi | 2 JE AR AE

®1 BHENESRTHNSSEIR

Table 1  Preliminary toxicity experiment on Strychnine Semen before and after processing

i A1 Dose FET-Hcit Number of death e
Group (mg/kg) 0~1h 1~12h 12~24 h 24 ~48 h Fit Total  Mortality rate(% )
Con - 0 0 0 0 0 0

Sp 100 0 0 0 0 0 0

RP 0 1 0 0 1 10

Sp 300 0 2 1 0 3 30"

RP 0 3 2 1 6 60

SP 600 1 4 1 0 6 60"

RP 2 5 2 1 10 100

SR E, P <0.05,
Note : Compared with RP, * P <0.05.

2.2 MAREIERRIERLE

SHGZH | Xof IR A R L A R B i ik AR 5 SR L
2, HIRAE R AT A, i ZEKAR 2 B0 e Ji R AR T
EAU, SRR W (P <0.05) , RIIHIZEK
FABUIRIT T ROR Fog 5 R O 0 2 v 37) o 2 12
F R, BRALAE 1.5 h F12 h (4 bk 2R SR 2 A

BAHGE2ES (P <0.05) , RARD 7 &AL M A
—ERHTRIITRCR . B AT b 2L AR T 5 1)
B, U KR AT A, (B SRR AR RO A B3
(P>0.05) , R WK A 25 41 4R B B 2 BOR —
fBeo ZSLER G A b b 2 AL A0 b K 3 2 AR T AR
4, H ALl 22 5 4/ (P >0.05) .

2 MHENEIRFHARERMAENIM(x +5,n=8)

Table 2 Effect of Strychnine Semenbefore and after processing on rat plantar swelling rate(; ts,n=8)

o bt SR il AR I K Swelling rate (% )

Group Dose(mg/kg) lMlelm[uT CH?uEfcrel,qf-c O(f the) 0.5 h 1.5h 2h
plantar before inflammation ( mm

Mod - 3.56 +0.44 120 +17 109 +21 88 +15

Dex 150 3.49 £0.23 76 =10 61 £17* 42 +8*

RP-H 50 3.88 £0.43 91 10 NEIVA 57 «£17*

RP-L 15 3.74 £0.22 97 +6 89 +15 76 12

SP-H 50 3.59 +0.31 88 14 68 +15* 53 +18

SP-L 15 3.67 £0.17 93 11 82 10 73 £15

e SRR LR, © P <0.05,
Note ;: Compared with Mod, * P <0.05.

2.3 JafIErE XK R R R E Tk F RN
YR M TEKAN A BRI RN A A A A I
THEIMEAERILZE 3 iz 4 R al [, s KA ALY
RUERFRPFEMR T HEH, SHEBHAMEA ST
e, 5 HA IR R RO L, UL s TR AN A

BAFRPTAIIT AR . Wil T AR SR A R
PR 7K F I TR, HA Geitr 25 (P <
0.05) , W] e ) B ) Eh Bk T 4R O B B e i AT —
TEBIPLARIATTAROR o A 20 AL, IR R) i S g 4
A RAIER TP FH AR (P >0.05) ;A A 5
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WA RAEIN T K- 8 e, 26 1 ) 1 il
R PIRAFHZRAKR(P >0.05) o IZELRGHRS

A2 B KR E AR — 2L

£3 BAKBERE TNF-a IL-18.1L6 K FELEE (x +5,n=6)
Table 3 Comparison of TNF-a,IL-18,1L-6 levels in rats of each group(; +s,n=6)

Hy) TNF-a IL-18 1L-6
Group (ng/L) (ng/L) (ng/L)

Con 20.05 +1.13 24.26 +1.15 34.53 +£1.10
Mod 54.17 +1.01% 62.08 +0.95% 71.24 £1.06%
Dex 22.41+1.07* 26.82+1.09 " 36.95+0.87 "
RP-H 31.54£1.32* 32.52+1.17"* 40.86 +1.08 "
RP-L 41.22 £0.76 49.37 £1.04 60.51 +1.31
SP-H 27.37+1.25* 30.58 +1.33 " 38.10 £1.46"
SP-L 40.87 £1.02 47.06 £0. 88 58.66 +1.09

T SRR, * P <0.05; 55 AL AR, © P <0.05,
Note : Compared with Mod, * P <0.05. Compared with Con, % P <0.05.

2.4 MmMEREG=HIH

A 1 3 T B LA 7 ) o i, S
12 ARAT I (WL 4)  BRIAEERR \ BE R T IR A
CHERHIRAN , HEAT R ¥ 0 FE i, 604 T 8% 1~ B0 e
AEPE R (ST 0k BT ), LA s it A i s B4
R 70 (B R 7 08-N-SE A0 1 09 TN Ak
Y1) o K H] MetabolitePilot #1114 %€ t T A1 ) 60
A (ILER 5) , o 1A SOz A0 9 AL L ide
J KA 2 PR AR e, T AR B 4% 2 AL

DR L R R A & o IR 107 TR
DAL BHE H S S G MK, R 2 on g it s AT 22
ST s A L (LI TA) BT L Y 10 22 A
AR A RO AT DX WL R AR A R 2 A E S Y
I A B A AE B 22 535 il S-plot 23 M 4%
APAICHLE 1B K 6) LA T 10 43 22 b
eay, b AWt di 6 4>, LK 3 S A HLER AN 1 A
BEH T

F4 ANMEBITERSEELER

Table 4  Identification results of transitional components after blood transfusion
JmT L m/z - .
P O ___ = S— i SR s S R
s R ; S M AE R Error Molecular Identification
No. (min) Ton mode Measured Theoretical Secondary ( x10%) formula result
value value fragment
1 4.33 [M+H]* 149.0602  149.059 7  103.054 1.77.038 8 0.2 CyHg O, . Iﬂﬁéﬁa .
Cinnamic acid
2 4.40 [M+H]* 411.190 5 411.1915 394.188 8.379.165 2 0.7 Cp3HygN, Os Eﬁ%ﬁ?m-/\/-%ﬂf‘%
Brucine-N-oxide
. iy
3 4.41 [M+H] 335.175 4 335.175 4 335.17517 0 Cy Hy, N, O, .
Strychnine
£A.
4 4.46 [M+H]* 365.185 5 365.185 9 337.1552 0.8 CyHyyN, 05 WD%WF
Colubrine
. Ve 71
5 4.52 [M+H]* 381.1826  381.1809 395.196 8 1.6 CyHyN, 0y %‘é?ftg{)\@&
Vomicine
6 5.99 [M+H]* 171.032 1 171.028 8 127.038 2 2.3 C,Hg Oy {Qﬁ¥ﬁ&
Gallic acid
L1 AR He it
7 714 [M+H]*  377.1500  377.1442 215.091 3 1.0 Ci6Hy4 04 ki
Loganic acid
7 -N-%4,
8 7.35 [M+H]* 351.178 5 351.170 3 271.260 9 1.2 Cy Hyy N, 05 TN

Strychnine-N-oxide
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214% 4 ( Continued Tab. 4)

Jfr e m/z

e R i Y s R
=2 = RS N g
S t}.{ ATH I B " Error Molecular Identification
No. (min) Ton mode Measured Theoretical Secondary ( x10°) formula result
value value fragment
9 7.36 [M+H]* 395.204 3 395.196 5 379.164 9 3.9 Cy3 HygN, Oy E’%}‘%W
Brucine
10 8.41 [M+H]* 409.1757  409.175 8 391.164 3 0.6 Cy3 Hyy N, O S-O-EE’ID%%W
5-0-Brucine
11 9.47 [M+H]* 365.139 1 365.149 6 347.139 4 329.128 0 1.3 Cy HyyN, Oy 5-0-fy Ly .
5-0-Pseudo-strychnine
12 10.08 [M+H]* 425.2148  425.207 1 368.147 3 2.2 CyyHyy N, O5 E}ffvi?ffm

x5 BITERSRGTMEELSR

Table 5 Identification results of metabolites of migratory components

AR 1 £ B 6k 6] (MU IEuR L 73

e b - .
. BATHERSY tgof metabolite Metabolic Molecular it E o
Migratory component . m/z Score
('min) process formula
AR 1.04 M2 CH,0 .CH, DJK 2 H HAk Gy Hyp N, Oy 367.159 4 79.2
Cinnamic acid
1.10 i O LUK FH 31k C,oH,,0 147.076 6 75.0
1.97 X4 CyHg 0, 165.055 6 73.3
1.97 i 2= F2 00 3 CgHeO 119.049 8 73.6
1.99 Pkl CyHg0, 147.044 6 74.2
4.26 B2 H,0 CoHyO 131.049 9 83.3
6.83 2% CH,0 Cp3Hy N, O, 395.204 7 89.6
6.83 i CH,0 .CH, 0 LA Je 25 H LAk Cy HyN, 0, 351.178 4 76.3
8.04 A Cpy Hyy N, 0, 453.168 0 73.6
8.06 Wik CH,0 LUK N-Z. 1k Cps Hyg N, Oy 437.194 6 73.9
8.06 W2 CH, LR =4S4k C,3 Hyy N, O 415.212 2 75.2
7 N
S N 1.23 b2 H,0 CyHyN,0, 393,174 9 79.4
Brucine-N-oxide
1.23 iz CH,0 .CH, C, Hyy N, Oy 367.159 4 79.2
4.99 MiiZs CH, 0 ,CH, O LA K 7 ARl it ik Cy HyN, 0, 335.176 1 75.0
8.26 W2 CH,0 ,CH,0 DL K — & fk Cy Hys N, O, 355.188 9 70.9
8.65 2% CH,0 ,CH,0 Cy HyN, O, 351.178 8 75.8
8.67 VARl 5 Pk Cy3 HyeN, O, 395.205 0 76.9
9.87 —&fk Co3 Hyy N, O 415.212 7 75.8
10. 11 A, Cypy HygN, O 425.215 6 77.5
LAy 1.23 —&1k Gy Hyo N, 0, 367.159 9 79.8
Strychnine
8.48 Atk Cy Hy, N, 04 351.178 9 75.6
£
I %M‘ 1.20 M2 CH, DI E AL Cy HyN, O, 367.159 0 78.8
Colubrine
1.21 Wi CH, LUK N-Z. Wtk Cp3 Hy N, 0, 393.174 9 79.4
5.27 i CH,0 Cy HpuN, 0, 335.176 3 83.4

8.26 it 2 CH, Cy HyN, 0, 351.179 0 75.6
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%% 5( Continued Tab. 5)
_ AR Py 7 B i) R 31
4 £ i 4 | =y
. BATHERS i of metabolite Metabolic Molecular B L oy
Migratory component . m/z Score
('min) process formula
CIE=E7/F 7N 8.26 Ak Ak Cy3 HyN, 0, 395.205 2 76.7
Colubrine
8.26 Wids CH, UK — &1k Cy HyeN, 04 355.188 9 70.9
T K W YR B 1.25 i 2= CH, Cy Hy, N, 0, 367.159 4 79.3
Vomicine
1.27 WiZ: 0 .CH, LI & N-Z 14k Cp3 Hy N, O, 393.175 4 70.0
5.82 M2 O Az B 3 Cy HyN, 0, 335.175 7 75.5
7.36 [ 2id Cp3HysN, O, 395.205 1 76.8
7.36 MiZ 0.CH, Cy HyN, 04 351.179 0 75.6
8.14 B2 0.CH, DI Kk —& 1k Cy Hys N, 04 355.188 3 70.3
s %
BT 2.00 T 2 O 14 K O R C,H,0, 123.044 7 73.7
Gallic acid
2.03 =&k C,Hg O 219.018 9 75.7
SR 1.23 B35 CoHyo 05 LI 2, 3EREAL CyHyy0q 203.053 6 73.0
Loganic acid
7.31 W25 CoH o 05 DL R Al A I CiHs04 185.115 9 72.8
a2 NAE 4
TN A 123 N-Z, BiAL, CpHyyN, 0, 393.174 9 79. 4
Strychnine-N-oxide
1.23 Ak Cy Hy, N, 0, 367.159 4 79.2
4.99 Bk o Cy HyN, 0, 335.176 1 82.8
P
E&»%ﬂ& 1.20 JiiZ:2 CH, Cyy Hy,N, 0, 367.159 0 78.8
Brucine
1.21 FHu Cp3Hyy N, O, 393.174 9 79.5
5.82 Wi 2 CH,0 Cy Hp,N, 0, 335.175 7 83.3
8. 14 fiiiZ CH,0 .CH, LI K — &1k Cy HyN, 04 355.188 3 70.3
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Fig. 1 Score chart (A) and S-plot chart (A) of plasma difference analysis of rats in different gavage groups
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Table 6  Identification results of differential components in plasma after gastric lavage between raw group and sand hot group
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25 )52 Chlorogenic acid 759 2 870
EMIFF Salidroside 4186 1547
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Fig.2 PCA score chart(A) and PLS-DA score chart(B) of overall metabolite profiles in different sample groups of rats
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Table 7 Analysis of Strychnine Semen processing intervention on inflammatory related metabolic pathways

VERLT oL

9> 18 % 2 ) P RN {E
Matching
No. Pathway name o P value Impact value *
situation
Pl D-SEBuA D-HRMNH 2/5 0.23 1.00
D-Glutamine and D-glutamate metabolism
ST ARG G 0 S5 TR N
. RPTRR R R A s o.1o 050
Biosynthesis of phenylalanine, tyrosine,and tryptophan
b T A s A
P3 RNEARICH 1/9 0.37 0.40
Phenylalanine metabolism
LiXawsi)
P4 Sulfur metabolism 173 0.23 0.30
N & fig AT TR AN e
ps C ER RLRmRAs AR 224 0.72 0.25
Alanine, aspartic acid,and glutamate metabolism
MBS G
P6 Glycerophospholipid metabolism 2/30 046 0-18
ks = g S A7 i 1 S
P7 REMAMARAE 3/44 0.39 0.12
Arginine and proline metabolism
P8 R 1/42 0.89 0.11
T'yrosine metabolism
S A
) Hle AU 1/18 0.61 0.10

Glycerol metabolism

TR T 0. 1 A f LI i .

Note: * Metabolic pathways with an impact value greater than 0. 1.
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Fig. 3 Analysis of metabolic pathway enrichment of differential biomarkers
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Fig. 4 Metabolic network diagram of differential biomarkers for processing intervention in inflammation
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Table 8 Comparison of relative abundance and trend of plasma differential metabolites in different sample groups of rats

TR PR

g P VIP Con Mod RP SP
Metabolite name
T B Tk Lk
Phosphatidylcholine 3.1E-15 1.42 118.6 180.6 1 143.3 | 117.7 ]
NG £ B .
Phosphatidylethanolamine 5.24E-15 1.30 310.3 412.2 1 391.9 293.9 |
o = i
H’.{H?l ED 1.483E-11 1.17 60.0 91.6 1 82.5] 51.5]
Triglyceride
e 2.236E-10 1.13 30. 1 66.8 1 4.3 | 27.1 1
Dopa
S pi s
il 5.468E-05 1.12 11.9 23.81 15.4 | 13.8 |
Sulfuric acid
R
AR 5.571E-04 1.01 24.3 48.4 1 45.5 | 27.3 |

Glutamate
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Phenylalanine
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Note: T Upregulation of relative abundance, | reduction of relative abundance.
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