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[ Abstract ] Objective: To investigate the intervention effect of Dachuanxiong Fang multi-component

preparation on acute migraine rats, in order to explore the possible mechanism by using urine metabolomics
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technology. Method: The forty SD rats were randomly divided into 5 groups (n =8) , control group, model group,
low-dose Dachuanxiong Fang multi-component preparation ( DCXF) group (0.19 g-kg '), medium-dose DCXF
group (0.37 g-kg '), and high-dose DCXF group (0.74 g-kg ').

10 mg-kg ™' nitroglycerin for modeling, and Dachuanxiong Fang multi-component preparation was administered

Rats were subcutaneously injected with

through intragastric administration. After half an hour of administration, blood was collected from the abdominal
aorta, and the content of 5-hydroxytryptamine (5-HT), 5-hydroxyindole-3-acetic acid (5-HIAA ), nitric oxide
(NO) , nitric oxide synthase (NOS) , calcitonlin gene related peplide (CGRP) , dopamine (DA) in plasma were
determined by enzyme-linked immuno sorbent assay ( ELISA) kits. The contents of 5-HT and NOS in the
hypothalamus and brainstem of the control group and the model group were analyzed, and the average optical
density value was used for statistical analysis. UPLC-TOF/MS combined with principal component analysis ( PCA)
analysis was used to analyze different groups of rats and discover differential metabolites. Differential metabolites
were analyzed by MetaboAnalyst 3. 0 software for possible metabolic pathways. Result; After modeling, compared
with the control group, the content of neurotransmitters in the model group was significantly increased (P <0.01).
After the intervention with Dachuanxiong Fang multi-component preparation, compared with the model group, the
content of neurotransmitters was significantly decreased (P <0.05, P <0.01). Based on UPLC-TOF/MS analysis,
10 potential biomarkers were found. After the intervention with Dachuanxiong multi-component preparation, the
contents of tryptophan and proline were down-regulated, while the contents of gamma-aminobutyric acid ( GABA) ,
lactic acid and B-hydroxybutyrate showed an upward trend. According to the metabolic pathway prediction study,
metabolic pathways with a higher correlation were found to be alanine, aspartic acid and glutamate metabolism,
propionic acid metabolism, nitrogen metabolism and tryptophan metabolism. Conclusion: The possible metabolism
pathway of Dachuanxiong Fang multi-component preparation is mainly amino acid metabolism in urine, and
kynurenine is also the product of tryptophan metabolism pathway. The kynurenine metabolic pathway is also one of
the main pathways of tryptophan metabolism.

[ Key words] Dachuanxiong Fang; multi-component Chinese medicine preparation; metabolomics study;

acute migraine; tryptophan metabolism
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A3BI9 (1011 £0.03),(0.51 £0.01) g kg '], LC-
MS % Z (£ E J. T. Baker /A 5] ), HPLC 2% H i
(5 Merck A w]) , R (Fi -+ Fluka A %)) , HAh I
T R T B bl B Al ok Milli-Q R (£ E
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it 35K B 95 W B0 s (ELISA) 358 & ( iR AR W)
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T 5 R O ML, WGP-9030 % g /K =X fE TR s 3548 ( k-
Mg R AR T ) ; BS124S B ML RV [ EZFL
WrRk 2= AR (AL s B RAFR ],

2 Hik

2.1 LS4 40 HEPE SD KRB, 76 S5 0 B 85
[WREE (23 £2) °C M (50 £5) % ] T 3 by 4 1) 5%
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0.74 g-kg ™" AR B (5 B A IR A B 1/2,1,2
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I W, 4y B8 I3, R A ELISA A6, B A5 BR 4%
PR AN 1R & W A AT
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MG, FF 2 220 = 5 E sh ki 4, 85 7 A0 5, U
4 CTE AR K 100 mL PR3 g, 4% 1 3 T
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0% G 0 43 2H 2, & AR AS S AT R A SR TS 1Y
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W, DAB {0 TR AR & Y A A%, K B RS 6
B A I R A KR, R ] Tmage J 43 H7 -7 X 53 WO6
JE A, I B ERR  7E Tmage ] TP i0E T R F R
B DR UL Y @ R B ) IE B 4 40 % R A R
AL,
2.5 JRWACHI4 % UPLC-Q-TOF-MS 431
2.5.1  JRWFESATANE R BN S , FH A
BUB e R BRI, A R S A IR E T TR L0
F1 .4 °C T3 500 remin ' Z.0 10 min; BURKE 75
100 WL, A F S 200 WL, #5E 2 min, 4 C &4 F
1 7 remin "BE.0> 15 min, B HE 2 min, B F G WCE T
HERE /N
2.5.2 WM OiEERA AcquityTM-BEH C,
BRI AR 43 HrAE (2.1 mm x 100 mm, 1.7 pm, 3 [F
Waters A ) , W s A~ 0. 1% W R KB -1% 2
(A) 4l & J§-0.1% W R-1% /K (B), jii #
0.4 mL-min~", [ B FRER IR BE 2 4 °C, /AR
o KRBV 70, BT, R IEE T8
0~1min(1% ~15%B),1 ~5 min(15% ~30%B) ,
5 ~8 min (30% ~80% B),8 ~9 min(80% ~ 100%
B),9 ~11 min(100% B) ,11 ~ 13 min (100% ~ 1%
B) ;R F:0~1 min(1% ~10%B),1 ~5 min
(10% ~25% B),5 ~7 min(25% ~50% B),7 ~
9 min(50% ~100% B),9 ~ 11 min(100% B) 11 ~
13 min(100 ~1%B) ,
2.5.3 i SRAE BEor AT RS DU 2B IR R A
B 650 Lemin ™" BV A0 E 350 C 4 FLACHE B
50 L-h ™' B YRR EE 110 °C, B4045 L 3 000 V),
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3 &R
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(P<0.01), UtHI @B 2 ; 5 AR AL T3, 45 4
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W1,

%1 DCXFAaMELBEARESR dMIE NO,NOS,5-HT,5-HIAA,CGRP,DA /K EHI M (z+s,n =8)

Table 1 Effect of DCXF on NO,NOS,5-HT,5-HIAA ,CGRP,DA levels of neurotransmitters in acute migraine rats model(x +s,n =8)
451 Hit/g kg™ 5-HT/ng-L~'  5-HIAA/ng-L~'  CGRP/ng-L~' DA/ng-L~" NO/wmol - L~ NOS/pmol - L~
E# - 205.17 +4.18 10.39 +0. 39 24.29 +1.26 41.56 +1.52 22.47 £1.22 18.22 +0. 93
iR - 368.25 +3.36"  16.12 £0.67"  40.45 £3.09" 83.24 £5.54" 36.47 £1.36" 28.02 £1.11"
DCXF 0.19 245.86 +8.53%)  13.01 +0. 50 31.00 £1.12% 54,36 +2.29% 25.18 +0. 90 20. 19 +0.95%
0.37 287.98 +7.08>  14.52 £0. 48 37.41 £1.66%  67.01 £7.47% 28.54 0. 86" 22.68 £0.56%
0.74 318.26 +9.37%  15.58 £0.39% 38.18 £1.49%  75.84 6. 157 32.42 £1.38% 24.92 £0.92%

ESIERALED P<0.01; 5#A4H KD P<0.05, ¥ P<0.01,

3.2 2w Sk R R BURE B 0 ORI AN [R) & 4z 5-HT
I NOS HUiRRIK 52 i 1R H i BT By 2 D
AR R RS AL S-HT A NOS ZEK T A T e figivh 3%
Ik 2 T R LS R S O3 A, 0 IR TR H il 2K
SRR SRR A N, BV AT 1A By
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R B 2 SURRAL T 1Y 2R 3K 1R R, 2 WA 1R T M
AV LR O, AT, 3R 2,

3.3 AR KRB 2 R SIMCA-P
X Masslynx 344 b B IE % 41, BE AL 20, DCXF
AR HEAT PCA J3 87 o 4 B 4 ) — I 0] R B 1Y
PR I I BEAT A, i b3k PCA &I ] Ji1, B AU 20
BRI O Sl B T IE R B 45 2 5 & LA )
IEHH PR S Horp RN = T5 2240 53 il 570 A [F)
A 2 YA ] R A, HOB W ks TR R A, A5 R
FHT, IE B A RN R 20 (] P 9P A ) 1 AR A
Wl 2% 5%, 457 DCXF T, 5 AR L4 A ek
o WE2,3,

3.4 B EWRAEIN XEEREE L0,
VIP (BB X 73 2 1) DBkt 8O, F ] VIP > 1 145
4 Fold Change M) [ {8 7% 1k, 7 % H Fold Change
(model/control) > 0.4 %445 W) BN Sy X 465 B Ay
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Table 2 Effect of model group in different brain tissues on

expression of 5-HT and NOS(x +s,n=8)

21 51 21 T 1A

ki 7 1E # 5-HT 0.371 £0.011
NOS 0.324 0. 029

L i 5-HT 0.414 £0.019"
NOS 0.512 £0. 082"

T IR 5-HT 0.384 0. 049
NOS 0.365 0. 086

T i A A 5-HT 0.480 0. 036"
NOS 0.430 +0.013"

ESIERAIE" P<0.05,

WFE TR W IE AL BB L1 A DCXF iy 5 4 41 53
Pr BB AR 7 A BAT B2 SRR,
BRI R 3 A W 2 R AR . SRS
FIZ 35005 1 KEGG Fl HMDB 28 X 4k & 4y i — 4
YETE o AR TR R A i Sk R R AL 2 K AL A
N Y (5 2 B2 (tryptophan ) , % 2 2 ( tyrosine ) , 45 2 1R
(valine ), K JR & B8 ( kynurenine ) , X JR M Mk g
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Fig.1 Rat brainstem and rathypothalamus sections were immunostained with antibodies of 5-HT and NOS (THC, x200)
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Table 3 Identification of differential metabolites in urine
FC FC
{58 ] FCfE DCE‘ Dcﬁ
4151 ‘ m/2 BT e Wy 3T woma
/min JTE A ERlEAE EAE
T JEwal /gmgl
Urine positive ion 5.15 205. 081 2 [M+H]* Ry €, H,N,0, 2.29 0. 64 0.28
0.71 182.074 7 [M+H]* % 42 C,H,;NO, 1.52 2.14 1.41
0.62 104. 104 7 [M+H]" y-Z I TR C4HgNO, 0.65 1. 16 1.78
0. 66 90.025 5 [M+H]" Lk C;Hq 0, 0.70 1.50 2.14
5.54 118.087 6 [M+H]* 25 5 R CsH, NO, 1.45 0.36 0.25
0.55 105.043 5 [M+H]" B-RT M C4Hg 04 0.42 0.82 1.97
8.56 119.085 3 [M+H]" e HIR C,Hg0, 0. 80 0.83 1.03
Urine Negative ion 0. 64 208.089 0 [M-H] " R IRE R CoH;,N,0, 1. 05 0.82 0.78
1.38 189.045 9 [M-H]" KPR s R CioH;NO; 2.20 2.16 0.98
12. 00 146. 062 1 [M-H]" 2 R CsH |, N,0, 0.47 0.92 1.93
a 4 DCXF 7 & K1 1§t i 2%
' Table 4 Possible pathway for DCXF
)
Al RE Y 1R 153 B P
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° @ .
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Fig.4 Pathway Impact analysis of DCXF group
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