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Abstract: Objective The petroleum ether fraction of Bupleuri Radix has an antidepressant effect and this study aimed to explore the
regulated mechanism of the petroleum ether fraction of Bupleuri Radix based on hippocampus metabolic profiles. Methods
Hippocampus metabolic profiles were obtained by UHPLC-Q Exactive Orbitrap-MS. Results The results demonstrated that the
petroleum ether fraction of Bupleuri Radix had an antidepressant effect by regulating amino acid metabolism and energy metabolism,
while it had no significant effect on hippocampus metabolic profiles of healthy rats. Conclusion The obtained results provide a
reference for potential molecular mechanism of antidepressant effect of the petroleum ether fraction of Bupleuri Radix.
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Dionex UltiMate 3000 & i1 250 iAH AH € A DU
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scorzonerifolium Wild., BAFET L PG R 2534
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AR (30 min/ik), EFEGLFLE. &7F
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2.5, 5.0~ 10.0 g/mL) ¥ 5.

2 ik
2.1 FISE. BIRKRET

AR VR AAH Fi AR 7510, K 136 X SD KB
ML 17H (n=8), EPXIHRZL. CUMS #HI4,
PR B SE A B4 7 N FE (C1~CT) 42
. FHECHEEA (CY, 3.5mg/mL), 1EH KR
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FE, MBI A OK, & 0.1%HER) -B (4, &
0.1% T/, VANFHBEEN 0~2 min, 2% B; 2~3
min, 2%~35% B; 3~17 min, 35%~70% B; 17~
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VTN m/z 100~1 500, 1E G155 7 V) HoR 42
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RGWREN. 4R BN, QCHEMEREAE, 10
ANREUE T tr 1Y RSD A 0.05%~3.43%, m/z [{] RSD
N 3.84X107~835X 1077, &5 FFR AN I T
(49 43 BT 77 3 ) B S MR A AR E PR AT & KAk i S 2 2R
FEARARTH 22 AT B3R
3.2 HFMERRE AR AARREEFEMAR

KH UHPLC-Q Exactive Orbitrap MS JjiEXf
S, KR C4. C6 T C7 4K B 4L 4R ik
TR, MBS HNFEEREDRE (B 1D,
T B T RS AR E I 2 e, AR
K F PLS-DA X} LA b & 2HAE AR K 34T 32 A3 2 bt
(PCA). PLS-DA 1575 & i 7 455 4 2H A0k HE 20 B 3
I3 T, 3 B AR RE 55553 of WL AA I 2 2 PN 0 1 AR
WA T . C4. C6. C7 ZH Y 57 4 B
BT, Hid, C6. C7 A SRR Sy B
HE#E T A (B 2-A. C. E), RWILEHIA M
Tl 5 57 25 245 0T 0 RIS AR 2R K B o 2 AR i e B L
A WA . B S H Ry R B XA 1
IRERERE )T, Oy ARSI B TR (A P o AR
XTHEFI C4 44 PLS-DA #ZUH) R?y=0.960, Q*y=
0.637 (K& 2-A); AL, XFHEAI C6 41 PLS-DA
) R?y=0.925, O0*y=0.433 (& 2-C); R, Xf
R C7 44 PLS-DA BRI R*y=0.964, 0*y=0.573
(E2-E), DL B2 4058 8 PLS-DA #5484 Ge 8 ifE
B AR E I o O T IR UE AR T S, X DA A
HARHAT 200 KBENLHEZISESS, 4REH, P 5
O* ¥R, BIARL AN K H A5 P e oy 7,
RUGERUR = G, T Sk 1 e AR AR
WARL, REIBMATEE [#FE:. R2=0.832, 0°=



- 2294 - 3%

Chinese Traditional and Herbal Drugs

FE49% F 108 20855 H

A
1158 1491 1747 2095 2436 2528
| T T T T | T T T T T T T T T | T
1170 1496 1748 19.52 2112 24.61 2530
| T T T T T T T T T T T T T T T T T T T T T T T T 1
3445
1.51 l 6
2.85
AW e St 123 1162 1182 1495 1748 21,07 2408 2520 2878 2982 3403 L
e i38l T ikl Faaa Fokan | Eaand | M Radasnanes: T T | | i paet kian noced | | B e ki | RS paRad RRio Raead |\ Eeoas hania |
25.28 3447
1494 1744 2096 23.78 2901 3021 3
T ™ T T T =]  add | T REda paded | T el T T 1
J . 34.46
LT\ U A.ﬁgfg 11.61 1492 15.52 2093 22.55 2530 2893 3001 3413}
izt patna Bedn BB ol rd LR bl hioid | lﬁl\mTH T T T T T T T |WTM T T N R e 1
0 5 10 15 20 25 30 35
t/mi
B 2.32 o min
4.69
10.30 34.75
12.09 14.49 16.65 19.84 21.62 61 2668 2834 298] TEE
Shes 21201 {5200 A Pkl Do RASAR My IAAd BARdt PALED LA LERST RASRY EASA) ERAET RaAkd Rofihd PASEA RERA] WAAbt 12202 RACEY RAREA RADES hoan) PAEAY FALES EORA AN iSRS RIAT] Lakd |
i kit
1.44
4.44 34.26
1033
[ W, || ses 666 71200 441 1753 2023 2212 2518 2743 2933 2998 3L13
| T 2|?5 T T 1 T T T T | T T T T 1 T T T T | T T T T | T T T T | T T T T l
c4
1.44 8
44 o355 2427
WA | 62 728 O 1200 1450 1759 2007 2204 2433 2468 2893 3003 T,
| T T T T 1 T T T IH\ | T T T T 1 T T T T l T T T T | T T T T | T |~ T T 1
2.18
C6
1.44 4.41
273 3429
622 g2y 1034 1510 1453 g9 1930 2199 2435 2634 2831 2964 3068 D
| RoRa2 Bikad BAD RbAi sA [AARA [Eid RORI] RASSd L] RARE] RALS ROl Ran il LArnT BAARs LOEh IBRAT bFEA bonn [hisd Iantd RENA LAl REan] BAZAA EASIA LEnRd RAJAR RAARY Ernd] LAZA ERAAY pazidl kansd |
217
t 7
1.38 | 4.27
Al 1 10.32 34.25
Wi b, I\ sa0 667 1 1277 1447 1657 1996 2204 24.11 2694 2937 2953 2999 i,
1 1 -l I.w__l -TA T ""; T T ‘——l. _—l——I—- T T | |> .—-I'V"‘“I T | T T T T . | T T T T l T 'I"-_‘I--‘V'I |
0 5 10 15 20 25 30 35
t/min

E1 XfHE. #&8% C4. C6. CTHRAREIHSR

UPLC-MS IE (A). fa B) BEFEREEFEE

Fig. 1 UPLC-MS total ion chromatograms of hippocampus samples of rats in control group, model group, C4 group, C6

group, and C7 group in positive ion mode (A) and negative ion mode (B)
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Fig. 2 Results of multiple pattern recognition of hippocampus metabolic profile of rats in each group
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A% O (hydroxyisocaproic acid). (K MEM
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Y 21 2 AR B T HMDB 38 e i3E 4T %6 52 48
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2 72 AR W 3 BE 2 2 [BD IR I T e IR AL KT
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Table 2 Differential metabolites related to antidepressant effect of petroleum ether fraction of Bupleuri Radix
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Fig. 3 ROC curves of differential metabolites of hippocampus sample in model group and control group
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content (B)

S S W W W W W O W W T WS W " S " —" " i,

' \
i FHEBRRH :
WEAEEEE (B8 = fEEm  —» —  Ly-BREE TR I
|
"
I v I
|
: Lo BT i
\ I
LA A N e

S A I,

SHBE- CEABEBILE T mmEimde A — RS (B > EHRmE (@D
| t Voo
- i SRR B2 :
= 1 Ik 2. R &5 (g

: X I
] v |
1 0 !
- <« REEEmE —>  N%Lkn —>  mn )
| I
R 1

: \\L A | y |
i U SRR > SRR —> b > W i
. ! H 1

2 B .
N R TR Rl < __wow ) [
‘_—-————_-_———_—-—--—--—-—- -—---——’

SR 05X IR AL, BEZAE KRR PR AR 22 57 R

[oRa EPR W ipe e

green-down-regulated metabolites in model group vs control group blue-metabolic pathway

5 EFNEHIEXKEIREE
Fig. 5 Metabolic pathways of differential metabolites

FEW N TR (amino acid metabolism)
A AR (purine metabolism) Al =R ERTE I (citrate
cycle) . X H Metabo Analyst X} Z= S AP ATy S AR

WHEES AT & £ 04T, impact value>0.1 L K&—logP>
4 E‘Jﬁﬁh_ﬂ%%)i'im%ﬁ@i%ﬁE‘Jﬁiﬁﬁiﬁé (K 6),
BIFHERIR . AR

IR W& K



<2298« L E X

Chinese Traditional and Herbal Drugs 25 49 % % 10 3 201845 H

Pathway Impact

Ele6 =FNBMHEXRIFBERSESH
Fig. 6 Pathways analysis of differential metabolites
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