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Abstract: Objective To clarify the protective effect of Angelica sinensis water extract medicated serum (ASWEMS) on PC12 cells
damaged by corticosterone (CORT) through the regulation of sphingolipid metabolism. Methods Preparation of Angelica sinensis
water extract and identification of its components by LC-MS method. Preparation of Angelica sinensis water extract medicated

serum (ASWEMS): Twelve healthy male SD rats were randomly divided into blank serum (received 0.9% sodium chloride solution)
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group and ASWEMS (crude drug dose of 7.5 g-kg™') group, acclimated for one week, and then intragastrically administered
ASWEMS for six consecutive days. Blood was collected from the abdominal aorta of the rats, and the serum was separated and
mixed within the same group. The serum was then heated at 56 °C for 30 min and filtered through a 0.22 pum microfiltration
membrane to remove bacteria. A cell injury model was constructed by treating PC12 cells with CORT, with the cells divided into
control (5% control serum), model (400 pmol-L™" CORT+ 5% control serum), ASWEMS (400 umol-L™' CORT+5% ASWEMS)
and fumonisin (FB1, 400 umol-L™ CORT+5% control serum =+ 10 umol-L-L™" FB1) groups, which subjected to the treatment for
24 h. The cell survival rate was detected by CCK-8 method. Annexin FITC/PI flow cytometry was used to detect apoptosis rate.
Changes in lipid metabolism profile and the relative content of sphingolipid metabolites in PC12 cells were determined by ultra-high
performance liquid chromatography with quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS). The contents of
Ceramide (Cer) in PC12 cells was detected by ELISA. Results LC-MS method identified 17 chemical components in Angelica
sinensis water extract. Compared with the model group, ASWEMS and FB1 could significantly reverse the decreased cell viability
and increased apoptosis rate caused by CORT injury in PC12 cells (P < 0.001). Sphingolipids metabolites were the metabolites that
contributed more to the difference between the control group and the model group. Compared with the control group, the relative
content of Dhsph-type and PhytoSph-type metabolites in PC12 cells was significantly lower after CORT intervention for 24 h (P <
0.001), while the relative content of SM-type metabolites was significantly higher (P < 0.001), and the relative content and absolute
content of Cer were both significantly higher (P < 0.01). Compared with the model group, the contents of all metabolites were
significantly adjusted after ASWEMS or FB1 intervention (P < 0.01, 0.001). Conclusion ASWEMS has a protective effect against

CORT-induced PC12 cell injury through regulating sphingolipid metabolism pathway and inhibiting apoptosis.
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Table 1 Identification results of components in ASWEMS
F5  t/min ] ) 4 FR Paamiie mlz Y [y
1 1.02 45 iR (valine) CsH,,NO, 118.0869 72.08.70.06 [M+H]"
2 1.09 SRR (L-malic acid) C,H,0; 133.011 2 71.00.114.90.133.00 [M—H]"
3 1.69 JH I B (nicotinamide) CHN,O  123.0557 123.05.80.05.96.04 [M+H]"
4 2.65 it iR ( B-tyrosine) C,H,\NO, 182.0813 136.00.119.05.120.08 [M+H]"
5 2.65 X 7 2.2 (p-coumaric acid) C,H;0; 165.054 7 119.04.91.05.103.05 [M+H]"
6 2.66 ¥ 5. % (coumarin) C,HOO, 147.0442 91.05.147.04.119.04 [M+H]"
7 3.77 i 3 A ( O-glutarylcarnitine ) C,H,NO, 276.1449 276.14.57.04 [M+H]"
8 5.32 PR (cinnamic acid) C,HO,  149.059 8 103.05.131.04.79.05 [M+H]"
9 5.33 2K A % R (phenylalanine) C,H,,NO, 166.086 4 103.05.120.08.130.99 [M+H]"
10 8.55 WG|k H S (indole-3-carboxaldehyde) C,H,NO  146.060 0 97.05.117.05.118.06 [M+H]"
11 8.55 {82 2 (L-tryptophan) C,H:N,0, 203.076 9 116.20.141.90 [M—H]"
12 11.43 [i] 2 1% (ferulic acid) C,H, 0O, 193.0453 178.02.149.06.134.03 [M—H]~
13 13.78 S (isoquinoline) C,H;N 130.065 3 102.03.128.05 [M+H]"
14 14.59 =B AL P i Cumbelliferone) CHO;,  163.0389  163.039.164.04.135.044 [M+H]"
15 19.95 E 1 (9, 12-octadecadiynoic acid) CHy0, 2772167 121.10.79.05.93.07 [M+H]"
16 2512 JP R (linolenic acid) C,sH;0, 279.2324 149.0.67.0.81.0 [M+H]"
17 2627 -+ T BR/NNiBZ (docosahexaenoic acid)  C,,H,;,0,  329.248 3 147.1.149.1.281.2 [M+H]"
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Table 2 Effect of FB1 on survival rate of PC12 cells (x#s,
n=3)
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Fig. 2 Effect of ASWEMS on cell vitality and apoptosis of CORT-damaged PC12 cells (x+s, n=3)
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Fig. 3 Metabolic profile analysis
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#&3 CORT#3f5 PC12 A XM Z F R G
Table 3 Differential metabolites associated with CORT damage to PC12 cells

75 I JnFn 77 = U 44 m/z T &
1 7.514 [M+NH,]" DG(16:0/16:0) 586.540 3 313.27.551.50.569.52.586.50 v
2 7.671 [M+NH,]* DG(16:0/18:0) 612.552'5 239.23.265.25.339.29 v
3 8.046 [M-+NH,]" DG(16:0/18:1) 614.571 0 57.00.123.11.267.26.341.30 A
4 2.430 [M—H] FA 18:2 279.232 0 261.22.279.23 A
5 2331 [M—H] FA 20:4 303.233 4 59.01.259.24.285.21.303.23 A
6 2.126 [M—H] FA22:6 327.228 7 59.01.283.24.327.23 A
7 1.988 [M+H]" LPC 16:0 496.338 2 86.09.104.10.184.07.313.27 A
8 2.385 [M+H]" LPC 18:0 524.369 6 184.07.258.10.506.30.524.36 A
9 2394  [M+HCOOT LPC 18:0 568.361 0 224.06.283.20.508.34.568.30 A

10 2.047 [M+H]" LPC 18:1 5223552 104.10.184.07.522.30 A
11 2.502 [M—H] LPE 18:0 480.308 1 78.95.152.99.283.26 A
12 3.199 [M+NH,]" MG 18:0 376.339 7 55.05.57.03.95.08.267.20 A
13 6.465 [M+H]" PC 0-38:6 792.586 9 184.07.609.54.792.58 A
14 5.839 [M+H]" PC(14:0/16:0) 706.538 6 184.07.468.31.496.30.706.50 v
15 6.323 [M+H]" PC(15:0/18:1) 746.567 9 86.09.184.07.482.35 A
16 5.488 [M+H]" PC(16:0/20:5) 780.551 9 184.07.478.33.496.32 A
17 6.844 [M+H]" PE(18:0/20:4) 768.550 0 267.26.287.24.627.52.768.50 A
18 6.618 [M+H]" PE(18:0/22:6) 792.550 7 267.20.311.20.651.57 A
19 7.360 [M+H]" PE(18:1/18:0) 746.570 6 462.28.464.30.605.50 A
20 6.358 [M+H]" PE(18:1/18:2) 742.536 5 460.27.462.29.478.28.480.32.601.5 A
21 6.284 [M+H]" PE(18:1/20:4) 766.536 3 265.20.287.23.625.51.766.50 A
22 6.223 [M+H]" PE(20:4/16:0) 740.519 1 454.2.484.2.599.5 A
23 5.901 [M+H]" SM(dI8:1/16:0)  703.573 9 184.07.685.56.703.57 A
24 5312 [M+H]" SM(d18:2/16:0)  701.558 8 184.07.683.54.701.55 A
25 2.189 [(M+H]" SPB 20:0 330.337 1  55.05.57.07.60.04.62.00.71.00.83.00.85.10 ¥
26 2.153 [M+H]" SPB 22:0 3743659 320.33.338.34 v
27 2.634 [M+H]" SPB 24:0 402.393 6 322.34.339.2. 340.3 v
28 1.848 [M+H]" Sphinganine 302.304 9 55.05.56.05.60.04.69.07 v
29 10.159 [M-+H—H,0]" ST 27:1 369.352 2 81.00.93.07.95.08.105.00.109.10 A
30 2308 [M+H]" NAE 20:0 356.352 0 71.08.338.30.339.30.356.30 v

50 AR AL A A R Ml e R A R 2 T, v AR WA R B 4 b i 25 IR IC ; Sphinganine /2 SPB 20100y AU A
B2 (Dhsph) , SPB 22:0 & SPB 24:0 A fH Y5 & I (PhytoSph) ; DG-H i i ; FA-JTig I R s LPC-¥4 I 15 i ok IH A ; LPE-55 i %2 435 o 1 Ml Tk 0k &4
5 1% « M G- B I 1% H- ok 158 - PC-B6 i P56 LBk < PE- 98 M 15k £ B i - SM-# B I s NAE-N-Tif 5 L B3« ST- S I IR 28

Compared with Control group, the trend " A " indicates that the substance is significantly higher in the model group, and " v " indicates that the
substance is significantly lower in the model group. Sphinganine and SPB 20: 0 are Dhsph, SPB 22 0 and SPB 24 : 0 are PhytoSph. DG-

diacylglycerol; FA-fatty acids; LPC-lysophosphatidylcholine; LPE-phosphatidylethanolamine linked to ether bonds; MG-monoglyceride; PC-

phosphatidylcholine; PE-phosphatidylethanolamine; SM-sphingomyelin; NAE-N-acylethanolamine; ST-sterol lipids.

RIEM GRS E R Y= 0LH] . Do gs R,
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(100 440 PR A7 3 28 T B4, 4t R R T B, g A 3R
iiL » Dhsph PhytoSph . SM %5 # flig AR P A1 6 5 &
(1) 57 A8 4k, LA K Cer 48500 25 & 1) 57 4 T, R I
5 FB1 AL /R R, 22 B AR R HL A1 5 9 15 4

JEARW A 5%, BRI, A4 S U0 B 57 M DL 58 4 e B fd
LS4 L, SR FH 4 A 2 F . ASWEMS (1) # £8
TRAEH SIS ENLR B — @ M RPRYE, 5 82 /R 2
B — 5 K F S A B EAT SR AIE

JIE 57 40 2 )T 9 45 R K W], ASWEMS {2 3 2035
CORT 53 PC12 4t ffu Jlg B AR X AL (B 7D o H il
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