FARFEHIBF5E 5 FF & Nat Prod Res Dev 2023,35.612-621

i 310 B 2 AR H A S B 3 e LD AR AR a3 A
hOEVLBER KGR URE T R EESE R

VR BB A A WG 51200557 M Ik R RRE TR , K AR 130118
ST A A SRR ) 510642

W E AR R AR BT ARAE B 4y o SR B R SOORE £ 3% 5 B I DU AT AT B T B IR B R 43
BT IH 5 TR AR IS Ak 2% B 43 5 32 ST 48 4 AS AT 90D 18R 7 38 ( chronic unpredictable mild stress, CUMS) I/ BB AL,
INENPIAT R 2 P23 i e AR AR I T A U0 B 2 S Y TR T AN IR BT ARYE o 5 SR 28 B Tl 95 B ATUAR il
PR A TS (68.891% ) eSS (8.787% ) BEHS(4.258% ) Ji2s(0.374% ) Je AWM TG (12.879% ) , EE I N a-
BB (59.536% ) 75 A (5.875% ) . CUMS AREETL/INEL LA 245 5 , T B 0UAR v A g 38 35 4 17 /)N B A UK
LR B[] B B L ST [ 5 S i v T S R AR R | P SRR [RD del ATURR S B A v R e 2 B AR T
/NERILYE H 5-F2 i (5-HT) & AW 'S EIRER (NE) & &, iy R AUR A g 5 75 2 41/ B 25 40 i HES 3 5%, fih
LA A T B, IS R AUR A S TT RE IR i 2 507 CUMS AR AL /N BRUALTE H 5-HT Ml NE B85, B8R
/N B T 2 2R 5 R BB AR AR A T M

KR VS E R VAN B 5 55343 5 A8 P AS T 95 YRR R S B s AR A

HE 4 %2 . R284. 1;TS201.2 STERARINAD: A T EH S 110016880 (2023)4-0612-10
DOI; 10. 16333/j. 1001-6880. 2023. 4. 008

Analysis of constituents and antidepressant effect of oleoresin
from the fibrous roots of Cyperus esculentus L.
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Abstract ; To reveal the antidepressant effect and components of the fiber roots of Cyperus esculentus L. (FRCEL) oleoresinn.
Ultra-performance liquid chromatography coupled with quadruple time-of-flight mass spectrometry ( UPLC/Q-TOF-MS) was
used to analyze the chemical composition of FRCEL oleoresin. The mouse model of chronic unpredictable mild stress
(CUMS) depression was established ,the antidepressant effect of FRCEL oleoresin was investigated from the aspects of animal
behaviors , changes of neurotransmitter content and hippocampal histopathology. it can be concluded that FRCEL oleoresin
contained ketones (68.891% ), esters (8.787% ), alcohols (4.258% ), alkenes (0.374% ) and other substances (12.
879% ) ,and the main components are a-cyperone (59.536% ) and germacrone (5.875% ). After CUMS model mice were
administered , FRCEL oleoresin significantly shortened the rest time of forced swimming and tail suspension. The total dis-
tance , average speed and duration of the center were significantly increased. The content of 5-hydroxytryptamine (5-HT) and
norepinephrine (NE) in the serum of mice were significantly increased in the high-dose FRCEL oleoresin group. The hipp-
ocampal cells of mice in the high-dose FRCEL oleoresin group were arranged neatly, and the cell membrane of neurons was
basically intact. FRCEL oleoresin may improve depression-like behavior by regulating the expression of 5-HT and NE in the
serum of CUMS depression model mice,repairing the damage of hippocampus in mice.

Key words : oleoresin from fiber roots of Cyperus esculentus L. ;constituents analysis ; chronic unpredictable mild stress model;

antidepressant effect
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FABIE & AT AR Ay 32 EERE AR 0400 45 P 1 1 175 24
BERFIEAE , B 22 PR 2R S B, I DR RE AR O 15 25 1K
% HEON 2 A BT R, = AR, B
HOAYT IR IE 19 259 K 2 244 & U, an 58 i
PRI R A SR A5 AR R (HR A
TEGUMARIE A (B2 RIE HI R SR BIG . PR R AR 7
Yy I 97 R A VR R ST AR 25 9 1y
Wz el HMeEY R R IR

s, TR T AIRE BB IS 5 o SIAIAE &
STHLI A B o 2008 T e = (A" L A0 B IR T
WAL Rz IR T A (B A B e 2 b 5 A
ARz 32, HUB AL 5 R0 R i ¥ v S-
Fe A (S-hydroxytryptamine , 5-HT) fig . 2% B L i
% (norepinephrine , NE ) & & 22 [ ¥ ( dopamine , DA )
REMR AT 26T G SCRAE B 8 R 9 PE VT AT 3A
T IVAAE BRI AL

IMYBEL ( Cyperus esculentus 1. ) &5 ER}( Cyper-
aceae) \JHHE ( Cyperus) HEARMY) . Il¥5 w8 E
PRALFEAR 25 (= ANERAL, Al P R AR vh B A
P2 B R A LR IR 2 s R
Wiebe 25 fF 5% % BRI 75 55 T B 25 48 B4 7 B
Pist n] 5 | N Rk Fi, 1% sl 9 284k, ) BB B BB TR 1Y
W7o VBRI AR U 25 BRSO S AR AL 4 R
il o AR VRAAZH 5250 2 H AT 5C T ahvb e =R
B (AR 25 ) S2 Y By T AR AR, Bt 52 2 W LA
WHRTAREE A PTMARVE I B . OC Ty iR
TR BEHCIDAR AR FH 1 R 30, (8 Jia 2611 5% % R
[Fi] a8 Y5 R 1) 75 B AR B AR AR VR P AL 2 41
Tl L Y7 2R L 358 Jo 114 A AT B e S A 40955 1 o

7 e AR €873 55 ER IR DU AT /AT IR ] JB 5K
JH(UPLC/Q-TOF-MS) £ AR B )3z b H -y ot il
WFFE "™ . UPLC/Q-TOF-MS i AR HAT R B 85 .
TEREPESE LA, AT AR BG4 S e F R R NS & .
P& AN |T F0 0, 18 A0 5 384 ( chronic unpredictable mild
stress, CUMS ) AR AL FH T3 BEhe S48 24 Ao £ i
ZHLEIFSE ) s CUMS SRR LN B A K A7 K
TR 5 I LA AT R AR A A A 4R
W B MR A IR IR AR S A A v
TERLH T3 A BT AIEFE , #5 AT 984 CUMS JIARAR Y 75
SRYAHERFEA TR

BET I, AR 250 SR TR v RORCRH (01 5 1O A
AT R] SBT3 ER FH A X VT B AR S AR A 1
T TYE  HEr CUMS FARAR Y BIF 5T i 75 B 45 AR

TS HTIMARYE ] o LA DAy 3k — 20 ] BH 3 95 R 20
HRIMA AR HTIARVE AL SIS (R 22 AR

1 #8577 =%

1.1 ZmR&ikH

T E AR IR I (1) AR T 32 252 AH A2 A6 B
PO 5 IE T REC) MAFESRS) s IR . L NE (40 #r
2, KPR ) s EhIR IR P T 98% (ALK 75 il
AR RATD) ;5-F2 Uk (5-HT) ELISA 355 & . & H
B BRE (NE) ELISA 3050 & (R mt i) 2 A%
(DA) ELISA {570 & (F st il
1.2 XWig&

Q Exactive Plus Orbitrap /543 3% 5 B FH A ( 35
FEIFEERK) 5 U3000 4 25 RO AR 635 & B 3l
(L[ ZEER Q) ; Vortex-2 Genie i JiE R 75 4% ( 36 [H
Scientific Industries 23] ) ; {K IR 2.0 H1 5810R ( {1 [H
Eppendorf 22 7)) 3 7 S T e aF WD-9415C (b5t
AN o
1.3 XY

VR ) ICR HEME /N (25 £3) ¢, SPF 21,4
Sl , el L A A AR S S BORA FR A R A
PFATES : SYXK ( B2 )2019-0136, 355 18 B 25 ~ 30
C IR 35% ~50% , sh¥) 9250 )7 RAAE R AR R
LI SRR 5 AT

1.4 AHiE
1.4.1 UPLC-Q-TOF/MS %2-#7 it 35 35 4 AR i A% i 44
1.4.1.1 RERER

100 ZZ st BYFE A R R AHES R . A 15 mL
BT, A 10 mL 50% B K % e, #E R 30
min, B W 1 mL, A& T, LA 14 000 r/min
B0 5 min, B 0.22 pm fSL B, B
THWA TS, 78 UHPLC-MS/MS 4317, 25 1
FE i R FH AR R 25440 28
1.4.1.2 SEEG54M4

WA S5 3% FE : ACQUITY UPLC HSS T3
(2.1 mm x 100 mm, 1.8 wm) , i35 C, PEREIA
FH:10 pL, i :0. 3 L/min, Ji 8404 0. 1% H R K
(A I 0. 1% B R 2 (B) , 6 B e i A2 5
T : 205 (0 ~10 min,0% —30% B;10 ~25 min,30%
—40% B ;25 ~30 min,40% —50% B;30 ~40 min,
50% —70% B ;40 ~ 45min, 70% —100% B;45 ~ 60
min, 100% B ;60 ~60. 5 min,100% —0% B;60. 5 ~ 70
min,0% B) , i3 0.3 L/min, #1335 °C,
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Jig A >R Ml Q Exactive Orbitrap 573 #5135
PEAT SO R A, KA =y Full MS-ddMS?, iE
BRI R R i A 4, TS S m/z 100
-1 200, MS" 2335 E R 70 000, MS® 73R % &
17 500, B FURHL RN 3.2 kV, BE TSR
J& (capillary temp) 2k 320 °C, Hff By SR (Aux
gas heater temp) >y 350 °C , 45 7 & ( Sheath gas flow
rate) 7 40 L/min, 5 B S 7 ( Aux gas flow rate)
15 L/min, AGC Target & 1e6, TopN & H 5, fil
Je MS2 4 Rl MS” 18 BE ft R FH B 6 =X 284
NCE, 1% & 4 30 .40 .50,

1.4.2 0 #BARR ALY

SRR )72, /N RS B SR — A, 43k
S, 12 HUNR, 0l 2 (A BEARUZ R R
FRPGTT A (BHE X BEZE) | vt 0 3 250 AR it A T ey AR
FIGEA, BR2s VAL AR A A AT O CUMS AR AR
R 8 25 VA 45 T 47K 0.2 mL/d, BEAVA : 45
T47K 0.2 mL/d, Fh R PE VT 2H :2 mg/mL R K
PU{THES 75 0.2 mL/d, Jh¥5 S Z00AR yh A g /=1 77 i
24 :0. 8 mL/kg Y7 FAURR A 57 1 77 & 0. 2 mL/
d, Yl 75 R AU A BE AR £ 2H - 0. 4 mI/kg VS HE
PR IR R 15 7] 5 0. 2 mL/d; CUMS ][] 15 B
W%, 45T 0 R BRI Y 1 3 AR 1 ~2 F, 45
KA, J 0] 1 1 vy o8, 1 5 ], 3 A5 A
Iy, I a 3218 3 J . AT ] N R 1 5T,

x1 HHEAXNKREH

Table 1  Stress mode and cycle

I fi) NEHOT

Time(d) Stress mode

HRHNE AR
7558 KBS
YKk e 2
AR M
KRR S # FRGE
HEZIEMKE 12 em
e Rk

N N LR WD~

1.4.3  #BARABYT %5

TEMEAKAR R BT 72 h FE4 T OB Jo7 1k 5258
AGIN 1% HERRACA T 24 b, FPIHOHE A1 R 24
h /R AESIE RO HOBEA L. 7T 24 h 5 L 4
TEA/NEAR AU 1% (W/V) BERE K 4tk
(200 g) o 4 12 b B4R —YOKHERI 7, AR
AL AR o OO 4 7 43 RS FH B 248
A

BN = EBEANE/ BIRAEANE x100%
1.4.4 ) FARE R K

TN MR 1R S I AR, 5 A58 S 2 247 101 ) 3 %)
FREL, HOBGERRT GBS A2 e/ NRIRE AR
1.4.5 sk

S E AR 45 25 30 min HEATI 350 0
U746 0K 100 em, 5 100 cm, 5 50 cm, 0 56
JRTHT R 53R TR R AR A5 18 25 3R A% % 52 36 21 /)N B
AW a7 B X H B 36 g S T
SEICSRUEE S 6 min, 5% 5 min J57EW 44
rh g5 B I R] e e SRR AR
1.4.6 ZRZH

ALY AR AR IR 45245 30 min J5 AT R 52
%, 5% Yan & kT B R SR, /NI REE
A (1 em) PSR R I (8 4 o Sk AR B B e 24
10 em, F§ 14 7O 18 AR BRI BRAGAZk . EIEZR 6
min, {1 2 min A7 N A [E], 2SR S5 4 min /D ERER
LB B 8] A 2R BRI ]
1.4.7 &8 REE

SR H TR AR K 45 25 30 min J5 #E 4T 98 38 Y
TKSLH, B % Can S 5k, AN RSk R ik
A 2 000 mL FJFKAR T, SR8 UK SE 5 S 6 min,
Hil 2 min SAli B[], 10 SR fS 4 min EVK T IR Bl
(B Pl ) Y 22 S dd 2 1k
1.4.8 B3 %% 5 #7 (ELISA)

IR A5 70 By ( ELISA ) ¥ 4G I /)N BRL LV NE
DA 5-HT &t AT LA G, /NRESE, 5B =R
CO, JRIESSCoMEEUAL , 43 25 177 , >R F ELISA JEAG
THIVB L ZUAR Yo AR IR /N BRI T 5-HT \NE DA &
HAVFZI . ARSI AR D TR T HRAE
1.4.9 D4 2 50 20 YLK

T P 28 SUAM OB A7 R L0 fe L CO, BRI
SR LS SRR 57 Ab BT /N B il 70 B il ZH 25, 43
B EHZH 2 B o3 B 1 Ao T B 20 235 A g 43
HETZRPEENTE 4 C TR, FEWEY o 16
LAY R et oK BB R, DG
WIS SR ML ITIEA IR,
1.5 #HiEaE

A SE I B EE =R SR DR + bR
#E2% (mean + SD) IR, Ifi@ 1 SPSS 23. 0 #f4->k H
BALRI R T 25 43 Wik A T 0 3 AT .
2 ZERE5HH
2.1 HSHFEBRMRAE L FER S

UPLC-Q-TOF/MS 434 ULk 1K 2,
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Fig. 1 TIC diagram of oleoresin from fiber roots of C. esculentus in positive ion mode
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Fig. 2 TIC diagram of oleoresin from fiber roots of C. esculentus in negative ion mode

PSRRI R 5 57 Rz oo kil
A A P LA BT LS HE T, HE44 T 20 (G40
EPEIL R 20 RGP Mok AR 5 v [ 2 i
2020 Jig'"™ g4k, SCHRAEII3E T Pubmed , 1k 45 W15
i) T Pubchem . Chemical book L)}z Scifinder 4§
P o MV FAAR IR i A T2 (68. 891% ) (iR
(8.787% ) WE5(4.258% ) J#25(0.374% ) M H
5T (12. 879% ) S A2 it , Ho b 3 it f 8 19 02
-7 BT (59. 536% ) , Hoyt 7 Eh i (5. 875% ) .

AR 56 SCHR T 2R 26 BA PUmARE 1 . a-
5 B g 95 5 A 4 7 B T A 0% 2 — , Xia 2507

WERA T &M AL &Y o-F IR A BT
ABEEME , I M AEMARLE 6T H L n) SIRT3/ROS {55
PR
2.2 HEMRMBAEXT CUMS MER/MRIEER
=21

SEEGZE UL IR 3, I 3 AT S 56 A 4% 4/ B
IR RAAAE P22 5 A 35 d J5 . 25 AL/ R
ELHMA/DNREEHR R FEEER (P <
0.01) ;45 25)5 (55 56 d) . 525 A4l L, B4 /N R
PR BREAE (P <0.01) , I 95 B Z00AR Ji1 4% 1 15 551
RS A B E 22 R (P <0.01)
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Table 2 Activity information of top 20 compounds

R 1 A L
No. Name Relative content( % ) Active mechanism
1 o FrHim 59,536 SUATRAHO 1]
a-Cyperone
I s
2 G 5.875 FUATHG TR A
ermacrone
3 (AP L 4. 164 A4S HUMR I, 5 55
ractylenolide 11
4 SRR 3.769 ARG SR 515 % 3 TS
S T 3 000 FUR AR BRIV WHOIE T e BRI F
Artemisinic acid ’ fRPER BT T ACEAE PR A s fE
b
6 MR 2.879 T R AR PRI R
arthenolide
7 A 2.621 i AT MR BT A
urdione
8 ool 2.304 SUATBUSALAFE 75 A
9 L 2.280 ST ST
eannuin
10 R A 2.274 SUATHOHRT 51 F1 10 W
emethoxycurcumin
11 a- AR 1.821 We s
a-Linolenic acid
Isoalantolactone
HAY T e
12 B AT 1.744 HAAIR A P EH
13 iR 0.859 A S (LR 22K AR S O
14 o SUBRUE RS 0.841 FUATHUN 51 3 WERE 0P
isdemethoxycurcumin
s Hi % 0,728 FUA AR LB . % e 2 CRE W R0 R 3 3 T
Tangeretin ' 5 0 240 3 G 1 — 930 2000 S8 8L
16 N 0. 64 HATHUR I B2 A
17 e 0.489 SUATSOM AT
urcumao.
TLE \
18 Vanillin 0.392 G
Y oo 0.374 A BB T
Zﬁd:% D2 RN S JEL fof | 22 Fild o A
20 Vitamin D 0.315 FTF B RS B LT A R 2

A KT 2 5 S 25 AL M
ALK, FLIE R XHIRAL B 22 5 I
LR/ T A1 CUMS A B 2 5
A
2.3 WISEARM AL CUMS A8 BRI
i
K 553025 5/ B ST AU 4524
=AM (7 3556 ) A 19 RERRGRAFFAIE, 2 52
I 4 i ST 45 ALK G 3 59522 5% (P

>0.05) s L, 523 FLAL LE, FREZE 3l 75 5 20
AR A AR F2k 4L oty 9 s AR b A i 8 ) 4 2/
BB 7K Ji 4 1 2 HE A 5 AR, ol I 41, 25%
35.63% 49.84% ; i 25)5 , 52 HAL L R LURE K
(ks 1173 H b IR (P <0.001) 5 SHECRIZL L, FH
PEXT B G 90 F 2GR IR IR R 2 I 9D B TR
TR i s R A7 A R E PR 22 5 (P <0.001) o 4f
SRR, V5 BRI JI AR 7R i AR 95 R TR il
PR i 0] i REAS T B AT /N SRR I 4 1 20 L
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3 MPEMRERAEXT CUMS 8RN RIEE RN
Fig. 3 Effect of oleoresin from fiber roots of C. esculentus
on body weight of CUMS depression model mice
T A ZS PN AL B AR A 5 C o B XS R4 5 D 3 900 5 25TAR Iy
REREARAR B2 5 B i 5 R AU AR I R L4, S X IR e
BL,*P <0.05," P <0.01; SHAH HE, P <0.05,%P <
0.01,P <0.001, FI[&, Note: A: Control group; B: Model
group ; C.; Positive control group; D: Low dose group of oleoresin from
fiber roots of C. esculentus; E: High dose group of oleoresin from fiber
roots of C. esculentus. Compared with control group, * P <0.05," * P
<0.01, *** P <0.001 ;Compared with model group,*P <0.05,
#p <0.01," P <0.001. The same below.

B 4 1 43 b
Sucrose preference percentage (%)

B4 SHSERRMAAEX CUMS #IER/N R
FE7K AR 37 B 43 L B R0
Fig. 4  Effect of oleoresin from fiber roots of C. esculentus on

sucrose preference percentage of CUMS depressed mice

2.4 WISEZRIMBAEXT CUMS 8B/ B 52 18 i
TRAT A B R

SRIEJFUK RIS R WA 5, hIE S Al 5
HAALL,/NRAEZ DT T 35 K CUMS ZJ5 531
Y R B R (P <0.01) , fE23 25 )5 (55 56 d),
5578 HAUR LG, A7 20 /) Bl 58 30 97 ke 1 P ] 19
FER (P <0.001) 5 SAERIA PLE, A4S 20 /N B ik
DK AR U B4R JE (P <0.001) o 35 KAy
B AR AL/ B R BRAMARAEAT S, il 905 Z5TAR I A I

RFEARE T CUMS AR/ R 1k B[] (P <
0. 001 ) , 55 7% i v BT b ARE i vos 7 A5 R
HR A RS CUMS HIHR/ N BRI T

200

Bag HRE

BRI WK A B IR
Force swimming stationary time (s)
S
S
T

35d 56d

Bl S5 Sl AR i A s Xt/ R 3R ik B 22
Fig. 5 Effect of oleoresin from fiber roots of

C. esculentus on forced swimming in mice

2.5 RTEMARBRAEXT CUMS HIER/NREBREE
1T A RN

#ar. CUMS AR RL S /N B AR UL, 125 A
TEAEREAR 3B AT 25 2 1T L4 /0N BRAY e Lk e JR) B
PUMARTE ., WK 6,35 d J5, 525 A4l e, &
REZE /N B L b ) (B) A T 3, {0 22 R o g ih2%
HY(P >0.05), 25 (556 d), 52514 H
bl , AR 2 B R i 1k B[R] SR S i (P < 0.05) 5 5
AR ZH PR, BEH T BRZEL Yol /05 e 20 R it i AR 75
50 0 A R R R R R (P <0.001)
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oy
3

BRAB) I )
Hanging tail stationary time (s)
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S
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E 6 mIFEMMRIMRASRT CUMS #1488/ RE R
Fig. 6  Effect of oleoresin from fiber roots of C. esculentus

on hanging tail in CUMS depressed mice

2.6 HISEAMMBAEXT CUMS MER/NRA 3558
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B 7 CUMS #M&B/NR A 3% L8015 3017 A i

Fig. 7 Movement behavior track of CUMS depression mice in field experiment

TR ZGURRAR R /N BRI A T S P le Pl A R 2 3 2l
] A v e DX s L 0 5, s o iR T TR L i
VRIS et R LA Ry IR PR L 3k 5 e TR AR )
ANERAT LR IR L, A P SR T Bl o B B (PR ISR
3) o ANETERT A b O I Bl A B R A5 R AN TR 8
AR RS 528 AL L AR /N BRI 37 v
SRR E T (P <0.05), Yil] CUMS fIfRH R
I, AR, S P R B e
R EA A (P <0.01) s BT LE, B XS A8

2/ e SRR RN (P < 0. 01) 5 I y5 R0
HR YA B 5 ) AR 2R 24 I B 1 T/ B s v e
BEEFE(P <0.05) , HAG R L,

INERAE 37 v e X 35 B B i) A, DU 0 B /)
BRI T80 o SIBRAN B /NEL, S5 R E 9 B,
MR RS2 LR IR 2R (P <0.05), 4
BARER ., 205, ST L, BHMES BRAL/INRUZE b
o XI5 2 B s ) S S I (P < 0. 05) , i1 B 40T 31
PR AR A rh A R ] R R R (P <0.01)

%3 ABESANRUHEZRERIE (x+s5, n = 10)

Table 3  Comparison of open field test results of mice in each group after administration(; +s, n = 10)

21 51 SR vp e 3z B j] REcpid) S oy B
Group Total distance( mm) Central exercise time('s) Average speed (mm/s) Central distance( mm)
A 1691 7.51 +3 283.47 39.67 £8.89 52.45 £4.50 298 8.98 +£722.32
B 14348.05+1905.75 27.38+£6.69 " 47.12 £5.66 191 4.86 £665.14 " *
C 1779 3.33 £3 46 6.04" 33.02+11.76 61.16 +8.40% 306 0. 11 £673.41%#
D 16225.25+3 88 8.11 30.48 £11.88 51.09 £6.87 232 0.56 +751.46
E 1660 1.41 +2 80 8. 14 41.08 +10. 39 53.52 £7.04% 294 6.07 +1 20 8. 44"
5000 60
4 it
4000 ##
zt;;imoo— " "' §§
ms * #®E
X F frai]
iézoeo— 5w %3
E -l— FEa
3 3
1000

35d 56d

B8 SHIERMAAEX CUMS AR/ R
H R B ER AR BRI
Fig. 8 Eeffect of oleoresin from fiber roots of C. esculentus

on central total distance in CUMS depressed mice

35d 56d

B9 HISESRMAAEX CUMS #IER/N R
37 SRS B B i) ) 2 i
Fig. 9 effect of oleoresin from fiber roots of C. esculentus on

the central residence time in the mine of CUMS depression mice
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2.7 SRS EGUR MRS CUMS 188/ B i 57 5-
HT & 21500

S-¥2 (0 (5-HT) X4 MLV 2, J& 24 i B {5
1 /NRILE H S-HT ik 4 R anF (WLIE 10) .
528 P L, B 2 /N BRI o S-HT 8 i B
(P <0.01) ; 5 BIL] H, B X B 4 K ol 5 2
SRR MR i A 30 e % 25 0t 35 4 25 T /N RLIL 3 o
5-HT & & (P <0.01), I 5 T 49. 81%
47.02% 5 V5 BRI NG 25 2 B R 5 T/
Mg S 5-HT &3 (P <0.01) 357 51.58% .
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S-HT# &
5-HT content (ng/mL)
(=3
(=]

v
S

0

B 10 SHIESUREAEEXNRMFH S-HT S EBHRMm
Fig. 10 Effect of oleoresin from fiber roots of C. esculentus

on 5-HT content in mouse serum

2.8 MIPEZUREAAEXS CUMS 8RR IME DA
BENRMm

/NI 2 U S AR AN IE 11 fR, 5255
L, B RN BRI Hh DA i TR (P <
0.01) ; HAthZH DA S 5o EM2ER(P >0.05),

200

100

DA% it
DA content (ng/mL)

50

0

B 11 S ESURBAAEX/NR M DA =M
Fig. 11

Effect of oleoresin from fiber roots of C. esculentus

on DA content in mouse serum

2.9 R ERBBAERXT CUMS #1486/ R I iF NE
SENFI

CUMS HIARAEAL/ N RALTE o NE 55 245 5 an &l
12 iR, 525 (A4t , CUMS AR /N BRI 7 b

NE Fi B E PR (P <0.01) 5 52 4L,
PR AL 0 B 2GR RS i E 700 6 3 95 e AR i

50

NE# &
NE content (ng/mL)

B 12 ESrEARBAMAEXNRESD NE S8
Fig. 12 Effect of oleoresin from fiber roots of C. esculentus

on NE content in mouse serum

R RE A L2/ B o NE S o EF 25 (P
>0.05) , 5 HIRIZH A LY, AT BE 3 0 5 Z00AR i
PR PR AR v ) AR AT S AR R LY T NE SR
YEF (P <0.05),

2.10 SEPFERREHAEXT CUMS #IER/NRiEDA
LR

AR T R T (A 2 2L B D) R LR 13
SRR R 2 A NN S CA3 X 52 3%, ¥ S 41 i
FE B T HES % e A S 8 TR IE
TR 20 1 T 25 4 ) S S, A L HE ) B S i %, 4
G N EZw YV ) OB U N e [
FEEE SRR IR A v ) A BH A 24 ) 2
ILZE AR ¢ 3 A L HE 51 3 55, A 28 T I AR 5
U AR 3 A AR AR /N (R AR ST T T S R ATUAR
I i 2 /0N BT T 2 2 e 4 i s AR B i, 40 i
AR ZEL , T AN I HER A o 25 L UTIA TR
F MR R I 70 2E 6 CUMS AR/ BRUE A el
BT IARAE G 1 .

TSR AR A 22 CUMS /)N BRIMARAE AR
PR, AL A g 5 5-HT NE & &= 3 &=
/INBR B ZH 24 ML AR /N BRI 4 AT SR
Koo KTIMVSREFAR I i A TR P ik A F IR
AWFFE, ARG B 5T B9 5 B0 5L al , SR AT oY
3 Fig

FEF UPLC/Q-TOF-MS 7 A XeJ i 4> 5 250 R i 4+

BT 5 BRI o5 BT (59. 536% ) 23 74>
BRI B 9 B R 43 S CUMS AR/
BUBRL 35 d J5, 45245 (55 56 d) /INEUAEE AR/K I



RIRFII 5 TT 4

Vol. 35

& 13

G oy R, WA O U A v e X
SUCKED R LI 18] 5330 ki L R 2
Hn, CUMS SRIE R 57 i), 5 STk A il — B4l
S BRI TR B T LA A CUMS /)N
FREEAT A, TR T AT BE A28 i 9455 103 H 5-HT
AE NE fiE A7 82228 fh Sk 52 i By 21 2 5 Bk R 22
i/ BAIMARARAS o R T AAEDTIMARAE IR H AR
ol BESE o SR, O T HA T AR LG 5 2 — 2R
ABFFE

ABESE BB T/ BT P OS-HT
NE DA F 3510, BERIh 5 25T il AR I RE 5 1041 42 ol
ZE3B KPR BIHUAMAR 1 L 2 2R
BT SETHORS I SRR R R A 2
TR SR _E D I HTIARTEE . ASBESORE B BT
TSR R AR D BE L 23 5 6 BT AR B Y
TR AL B B2 [ Iy AR A 8 8 25 14
ik L 75 5 IR IR R T KA T B B A

S 3k

1 Riggs L, Gould TD. Ketamine and the future of rapid-acting
antidepressants[ J]. Annu Rev Clin Psychol,2021,17.207-
231.

2 Boschmans SA,Perkin MF, Terblanche SE, et al. The effects
of imipramine , mianserin and trazodone on the chronotropic,
inotropic and coronary vascular responses in the isolated per-
fused rat heart[ J]. Gen Pharmacol 1989 ,20.233-237.

3 DAI JF,Effects of Xiaobupleurum Decoction on sleep quality
and levels of neural function related factors in patients with
depression[ J ]. Fujian J Tradit Chin Med ({82 EEZy),
2022,53.79.

4  Wang Y,Jiang R, Wu Z, et al. Gut microbiota is involved in
the antidepressant-like effect of (S)-norketamine in an in-
flammation model of depression[ J]. Pharmacol Biochem Be-

hav,2021,207 :173226-173226.

10

11

12

13

14

15

MNRIBDARFEFEYE(HE,40 x )
Fig. 13 Histopathological observation of mouse hippocampus( HE,40 x )

Delgado PL. Depression;the case for a monoamine deficiency
[J].J Clin Psychiat,2000,61.7-11.

Hersey M, Hashemi P, Reagan LP. Integrating the monoamine
and cytokine hypotheses of depression;is histamine the miss-
ing link? [J]. Eur J Neurosci,2022,55.:2895-2911.

Guo WF,Cao XL, Sheng L, et al. Expert consensus on diag-
nosis and treatment of major depressive disorder by integrat-
ed Chinese and Western medicine[ J]. Chin J Integr Tradit
West Med ( Hp [ H g 2 25 544k ) ,2020,40:141-148.
Qing F,Li FZ,Wang Y. Effect of Anshen Bunao liquid and
oryzanol on neurasthenia and quality of life[ J]. Guizhou Med
J(BEINEEZY) ,2020,44 :600-602.

Jing SQ, Ouyang WQ, Ma ZX. Quality analysis of activity
component of Cyperus esculentus whole plant in Xinjiang[ J].
Food Ind (£ Tll) ,2012,33:116-118.

Wiebe JC, Lopez-Rios L, Vega-Morales T, et al. Neurophysio-
logical effects of a special extract of Cyperus esculentus L.
(cyperol) [J].] Herb Med Res,2019,2019,4 :34.

Jia HM,Zou ZM. Antidepressant effect evaluation of the etha-
nolic extract from the roots of Cyperus rotundus L. on cell
membrane chromatography and different depression models
[J].Eur J Integr Med,2014 ,6:742-742.

Liu C, Fan F,Zhong L, et al. Elucidating the material basis
and potential mechanisms of Ershiwuwei Lvxue Pill acting on
rheumatoid arthritis by UPLC-Q-TOF/MS and network phar-
macology[ J|. PLoS One,2022,17 ;:e0262469.

Xu XJ,Li TY,Ma YX, et al. Overview of animal models of
depression[ J ]. Med Recapit ( £ 222538 ) ,2021,27 : 1345-
1349.

Zhang LL, Yang ZY,Fan G, et al. Antidepressant-like effect
of Citrus sinensis ( L. ) Osbeck essential oil and its main
component limonene on mice[ J].J Agric Food Chem,2019,
67:13817-13828.

Song X ,Wang W,Ding S, et al. Puerarin ameliorates depres-
sion-like behaviors of with chronic unpredictable mild stress

mice by remodeling their gut microbiota[ J]. J Affect Disord,



Vol. 35

B SRS imIb R AR I o B U AR AR 4

621

16

17

18

19

20

21

22

2021,290:353-363.

Song Y,Sun R,Ji Z,et al. Perilla aldehyde attenuates CUMS-
induced depressive-like behaviors via regulating TXNIP/
TRX/NLRP3 pathway in rats[ J]. Life Sci,2018,206:117-
124.

Yan Y, Wang YL,Su Z, et al. Effect of oxytocin on the behav-
ioral activity in the behavioral despair depression rat model
[J]. Neuropeptides 2014 ,48 . 83-89.

Can A,Dao DT, Arad M,et al. The mouse forced swim test.
[J].J Vis Exp,2012,29.e3638.

Chinese Pharmacopoeia Commission. Pharmacopoeia of the
People’s Republic of China: Vol T (HifE A LA [ 24 i .
5 —3%B) [ M]. Beijing; China Medical Science Press,2020:
91.

Xia B, Tong Y, Xia C, et al. a-Cyperone confers antidepres-
sant-like effects in mice via neuroplasticity enhancement by
SIRT3/ROS mediated NLRP3
[J]. Front Pharmacol ,2020,11:577062.

Zhang Y ,Zhao Z]J,Liu HW. Correlation analysis of behaviors

in rat model of cerebral hemorrhage combined with chronic

inflammasome deactivation

unpredictable mild stimulation [ J ]. Basic Tradit Chin Med
(FEZHPE2y) ,2022,1:65-71.
David DJ,Gardier AM. The pharmacological basis of the se-

24

25

26

27

rotonin system; application to antidepressant response [ J].
Encephale,2016,42 .255-263.

Liu X, Zheng X,Du G, et al. Brain metabonomics study of the
antidepressant-like effect of Xiaoyaosan on the CUMS-de-
pression rats by 'H NMR analysis[ J]. J Ethnopharmacol,
2019,235:141-154.

Abbasi-Maleki S, Kadkhoda Z , Taghizad-Farid R. The antide-
pressant-like effects of Origanum majorana essential oil on
mice through monoaminergic modulation using the forced
swimming test[ J|.J Tradit Complement Med,2019,10;327-
33s.

Maia WMN, Andrade FCP, Filgueiras LA, et al. Antidepres-
sant activity of rose oxide essential oil ; possible involvement
of serotonergic transmission[ J ]. Heliyon,2021,7 ; 06620.
Ghosh S, Kumar A, Sachan N, et al. Anxiolytic and antide-
pressant-like effects of essential oil from the fruits of Piper
nigrum Linn. ( black pepper) in mice; involvement of sero-
tonergic but not GABAergic transmission system [ J]. Hel-
iyon,2021,7 ;e06884.

Umukoro S, Adebesin A, Agu G, et al. Antidepressant-like
activity of methyl jasmonate involves modulation of mono-
aminergic pathways in mice[ J]. Adv Med Sci,2018,63 :36-
42.





