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Abstract Objective: To study the effect of 8 -caryophyllene on the behavior and the expression levels of
synaptic plasticity-related proteins in depressed mice. Methods: The mice were randomly divided into
blank control group, model group, fluoxetine group (10 mg/kg) and low, medium and high dose groups
(50,100,200 mg/kg) of B -caryophyllene. The depressed mice model was established by chronic unpredict-
able mild stress. At the same time of modeling, the corresponding drugs were given by gavage once a day
for 6 weeks. Detect changes in body weight of mice in each group. Evaluation of depression levels through
forced swimming and open field behavior experiments. HE staining was used to observe the morphology of
hippocampus. ELISA was used to detect the content of SYP, GDNF and NGF in the hippocampus. Immu-
nofluorescence was used to detect the expression level of MAP2 in the hippocampus. Result: Compared
with the blank control group, the body weight in the model group mice decreased (P<Z0. 01), the forced
swimming immobility time increased (P<C0.01), the total distance, average speed, and number of stands
during open field test were decreased (P<C0. 05, P<C0. 01), the morphological and structural of the hippo-
campus is significantly damaged, the expression levels of SYP, GDNF, NGF and MAP?2 in the hippocam-
pus were decreased (P<C0. 01). Compared with the model group, the body weight in each dose group of 3
-caryophyllene increased (P<Z0. 05, P<C0. 01), the forced swimming immobility time decreased (P <C0.
01), the total distance, average speed, and number of stands during open field test were increased (P <0,
05, P<C0. 01), the morphological and structural damage of the hippocampus has been significantly im-
proved, the expression levels of SYP, GDNF, NGF, and MAP2 in the hippocampus were increased (P <C
0.05, P<C0.01). Conclusion: 8 -caryophyllene has antidepressant effect, and its mechanism may be relat-
ed to increasing the expression levels of synaptic plasticity related-proteins and improving hippocampal
synaptic plasticity damage.
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KM /NGB 2242 g, BEEAF , OB i B ARG i U0 T R B 4 AR A BRAA R, shi A 7=
VFRATIESS : SCXK G 2022—0011, sh#¥i 7% 5 5L KI5 A T (20~24 °C) VEIR (45 %6 ~55%0) KM (/)N
F25EF 40 dB) .12 h/12 h BREASERRAS . A HARETOK . ABFIEEH X I K2 B A B2 51 24tk it e
T (2023 HILERE (156) 5, T A B ERF & 5L e sh e BREKR
1.2 5% ik

B APk (IS . C2214071D) FRPETT (5 : 1.2101086) |- i3 4 e bk A AL RHE AT BRA & 5 oA R e ik (it
5 :CR2308045) , LI YL (k5 : CR2310097) , BRI FEHE IR A= W BHEA BRA W) 5 /N SYP gk A 758 W B
FE ¥ (Enzyme Linked Immunosorbent Assay, ELISA) iR 5 & (3IL5 : FU0OSH73Y3290) /) BB o 41 fitd P51
2 E 37T (Glial cell derived neurotrophie factors GDNF) ELISA &7 & (#t5 : FU09SONX2247) , /N,
A K F (Nerve growth factor, EGF) ELISA 51| & (it 5 : FUOSJF61.5108) » ik I AP S Hiy o A= Wy Bl 7
B BRNF] s A FH G B 19 2 (Microtubule associated protein 2, MAP2) Antibody (5 : 23045512) , #%7%X
= JEEY ARG RA T,
1.3 S

XR-XQ202 B A/ Pk S 22 48 W XR-XZ301 IR/ 37 S 56 43 R 58 E ik ik R AT
PR D ; Centrifuge 5424R #l 5y & 2R 7R B O ML (P2 eppendorf 18 [ 5 52 55 A BN F]) ; SpectraMax
D3 B Z I REMIAR I (ER 4TSS A RRA D s EG1150 B4 HEAL . RM2016 EI4) A-#1L. TCS SP5 Bt
ARG TR A 0 e (51 Leica A H]) ;1X53 BB 345 ( H A Olympus BRECE41) .
1.4 Shiordl R

TERAE SR — T B 72 HNRBEDL S 2SO R R SR TT 4 M B - PR b R R
B 12 K, % 30k014 1071, BR2s O BRGLIE & 1R 341 , AR 4 41R F MR BT 35160 33 AW 38 ( Chron-
ic unpredictable mild stress, CUMS) ¥ &/ RINAREIAYL, WN5R 1 Frs , 1A i FH I R U A0 4 « % 20O IR ol R
% 24 h KSR 24 hoASAHRSE 12 hailieass 12 holt4d 4 h 3R H% 30 min SN 30 min, M ¥ 30 min.
S8 1 min AOKIRK 5 min. RBEHLAT 23 F RICOMS AR

Tab. 1 CUMS Schedule

LI SR RANEE TR R Rk 6 J.

e - - A i HER

i%ji‘%ﬂ‘]lﬁl‘ﬁﬂ“,%Zﬂigﬁ@%ﬁ%ﬂﬁiéﬁ?ﬂt J‘;j $2 5% B8 30 min + Lbﬁlszo min + PK/K#EPK 5 min
P AP TT 4 T3P TT 10 mg/ke #ES . S 21 b 4 Bk 20 b
B-ANTIEAL. L E R A NG T B AT . B 12 b - B4 b B 20 min
50,100,200 mg/kg ¥ H , 25 1 % R4 FIASE A0 20 g 45 BEMIATRUE 12 h + S04 30 min + & 1 min
B A TSR AR K B H 1R, ESE i $5fr 20 b 5B 30 min
6 J& . A g 2 A] A A [R]—  [E)R AS 2H i SR 24 b+ WA 30 min - WOKIEK 5 min
NRIRTRE i H WHBFRSE 12 h + o 4 b+ R 1 min

1.5 siaa kAT R A

SER JE YUK 2 0 AR S — % B IR AE AR (55 30 em, AR 15 em) ARARIE B A $515 3k 5 LED 4T GG RGRE .
202 Lux) JH T IR S50 g B sh W A o AN, FE R AERT R EEA 15 em @ EYTEK (2421 °C) SR/
SRR AR A G R T DA PR T KT DO B4 R LA S A SR S A IAE AR S SR AN GE T 4% 4/
B 5 min NEYASINTIE] . A ZE SRS 8/ BUE Tl 1
1.6 W1 hFkai

W37 SRR R — MR TR MR (K 55 em FE 55 em & 55 cm) ARIRIE B #5k 5 LED 4T OBIR
SRIE 2022 Lux) T IR S50 kM sh Wy iAo o RGN R/ BUBCE: 72 S0 AR b Je X 12 5% 5 min



55 4 1) Rt A B AT XTI /N BT D 2 S S figh T SRR O 1 AR ) 599

BN AR, B RSt as a5 . F 75 Y0 A 1 B B A, DLRE G | H 26 Sh vk B
ARXT T RS a It A R
1.7 HE o 5215 A ZUE &%

/N RBRHEALSE U I ZE 2, BT 400 2 5 B W [ AR UG AT K A S 3 U0 R R
R4 (Hematoxylin Eosin, HE) J (a5 , Yt W T W 5 X822 484k
1.8 ELISA &illl SYP .GDNF X NGF #:ik K°F

R A5 2 /N R B 20 2, FE Kb b s ) BT 5 IX RS B AR, In RS 5 4 "C Y PBS 22 v, IR A5
HEAT 251391850 (3 000 r/min, 10 min) , B8 » 4 e RS 1500 G ia B 45 L R /)N BRI 5 IX ) SYP,
GDNF & NGF & &,
1.9 RIESSCRM MAP2 ik KV

H /NSNS T 400 2 R A B 2% AUBOK A T S ARG T i 2
K PURBEE A E A A MAP2 —#0 4 CREFE LK. KH,IMAZOERE Zh, EiRECREE 5 IA
DAPI Y4 52 Je A% » = O CIE B 5 A DK B R 3 . 26 e T 8k, Ml A Image ]
I3 AT 85 2H /N BRI 5 DX ) 9 i B L
1.10  Hil“Fnhr

1z 1 SPSS 27. 0 Geit 5 A A TR 4317, SEUR A5 R DL R £ AR 25 (X £ SD)Y o R IR R 5 22
531 (One-way ANOVA) #4750 . LSD-t S AT L4, LA P<<0. 05 Fil P<<0. 01 43 s A i &P
25 2 5

2 ZR 5t

2.1 B-AvFE IR R SR A B AL 5 ¥4 55
ABIFFE 16 1 A AP IA B CUMS AR /I BT o T2 A5 B4 S 56 Sl 4 30 B T A T 3980 )l A 17 38
R 3 RS T B R Sl A BRAT BN A PR e AR R B B AL, T NSRRI Y K A L
J 12 R TR 2 FAR IR YT iR AT R T R AR AL BB RS B R S0 B 1 A KM BE RLIACIR S
HAHRA AT o 5 IR B AR AR L
x2 p-AMEXIE/NRERENHM(XLSD ,n=12)
Tab, 2 The effect of 3 -caryophyllene on body mass of depressed mice(X £SD ,n=12)

Fillk

5 550 4 514 %2 53 554 555 1 55 6 4
/(mg -+ kg ")
25 XTI - 25.6240.93 29.0741.47 32.06%£1.55 35.11£1.66  37.5542.07  39.63%2.17  41.78%2.52
FEHAIZH - 25.7840.95 26.63+1.64" " 28.1341.87"" 30.05+2.31"" 31.7042.41"" 33.2542.75" " 34.46+3.19""
ITH 10 25.6840.96 27.15+1.21 29.124+1.40 31.58+1.85  34.0842.347 36.52+2.21%% 38.7842.3977

B-ANTRARFIEA. 50  25.684+1.15 27.03+1.28 29.08+1.56 31.6241.49  33.66+1.717 35 7442.02% 37.8742. 487
B-ATIEPRIEA 100 25.66+0.81 27.5341.22 29.7341.407 32.2141.57F 34.4941.897% 36.80+£2.12%7 38.8842.317F

B-AMIEEFIELA 200  25.7240.99  27.7141.03 29.714+1.307 32.434+1.7077 34.7442.047% 37.43+2.30%7 39.5842.357F

T 53 I IR L, * * P<<0. 01; SR b, # P<<0. 05, # # P<<0. 01,
A FEAE AR 5 25 27 3] 10 g o ARG DN 45 2L sh W A B i A8 4k . ANk 2 IR ARS8 3, 5528 I X iR
20 HO A BRI /N BUER 1~6 JRI AR PR B i i 3B M AR (P <20, 01) 5 SRR 21 e At , UG VT 2 B~ A s A1 571
HAA 4~6 AR R B E TR (P<<0. 05, P<<0. 01D, B - il 41 2~6 JA AR i 2
PEFHE (P<0. 05, P<<0. 01) s HIFARFRI M 22 5. S5 FR W], CUMS B S BUNR AR B2 T
B A5 W RN S8 R SRR AR A R BT . M2 PG VT B B 0 A M 1 U o 3R 50 49y (1 1 o B 24 0 8 7
= PR B AP EA SRV TT AL A BTN ERYE R (R 0N A 75 B 22 A E s S8 .
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AN K P AP 1 777 . 52 v B He e B S

MBS Sl 1] S B (P <20, 01) 5 S RIAL 4L 2007

WPTTAL pAARIE, o R RAL RS R FT
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AR 2 Th s AR B R R T, T B AT RE o0

WA AT IR S W i s SRR LA — E RO BTIARAE S,

H B -GAFh A R R T A MBS m T 5 s

U B .

2.3 BATRTAB AR BN S5 17 1 5 S O N
3535 0 TR AT Ay T B 0 S xt PO N T

TS FREEE A 055 FRER A Ji2 30 S T4 " & &

B S KU AR S bR T BT L ARSI vy v

720 /N BUR AR 2K S, 3 — 24416 B e UR Ak W 5o X IR FL R, *x P<<0. 01; SR bk, £+
RAOZERCMERT . W 2 FR ., 528 Fou TR AL Hodge iy T 00X SD e o
RME I P R g ey PRI AR
(P=<0. 01 s BRI LLAL SRPGTT AL B AR % Fig. 1 The effect of If—;:;:yo‘pz;l:ene on forced swimming
FIIEZH ()32 Bl SR B 1 X B Rl 57 B S 2 PR
(P<C0.05,P<C0. 01), Mg REH], CUMS Ab# A] DL
D/NEARZAT R T B AP K T TR 8 1035 12 2 Sy 0B &7 R AR R A, B — 8 B9 PT AR PE HT L i
AW SRIBWEIKAT A 2RI AR — B, R, B Pk e R R ROR LT 8T, X5 R X
FIEIR LR B - 7 e A RS 26 B — 2 1048 5 2 5 AR R 3R S i 75 SRR A A S8 2
2.4 P-Dr AT HE 3T HPAR D BLIE 5 XOB &5 i 50

T SR G PR 3 % R G () B LR I — o R N R R 1 R A 20 PR R IS i i B 2 1% O A
X2z ARWFEE T HE Y2 (W84 4N D g onE 82848 k. IRl 3 /R . 23 10 IR 26 /)N B
y CAL X2 o HEAT B S5 B0% TR AN, 4544 56 5 . 20 MuA% 20 S o » I ST ARis . 528 oo R b, A
H PR TTHES AL 53 A7 HIGEL » A0 BRI BRSO  IRAE AR B 22 , A A% i SRR, it o 52t 2 04k TR S 4 i 4t 4
Wk . SRBIRUZ A, SPYTT AL, B A AT v i R 4 R 28 T A5 A 0 1545 1 A b ol L HE S Ak 5 R
%5 TRBEA A /D, A A% i) A0 B, IR R 2 Ak B G /D . BES5 2R 3R, CUMS FrsCi AR /I B, Mg 2 X 4 28
TCIEASEE 0 W ., SRR IR AT . W B~ T 0 RE RS Itk B AR 5 S A Vi D b 2T A G 42
N B AT B FE BRI PLE AT AR SR M A R E A K,
2.5  B-40 P AF AR/ Bt S5 X SYP .GDNF B¢ NGF 4 1% /K °F- 4 5% Wi

TVABEY K A DL B A OB A TR R B A 2 R, o i e g ol T MR R T B A Y 5
fil R AN R P 28 70 22 B AR S5 48 AR B A R AE DR L R AR R (AT B AT A DGR . 1T 2 f
A YA S 5 Ml T X P AN B AR AL EL SR R BE A v B S T AR A BE T IR SRR R , el
BRGA RS EFF S — M R R, 4 d B w A i AR S5 M Je it . AT SR 2 Ik s 5
T 2R A R G SN TR AR  AERE 28 A, ELt S A R TS AR e R A ) s BRI 2

5T 2RI HARA A Bk 28 2 0 5 fih 1) T 25 G5 F0) FN D) R & #4350 11 BRI Sl 40347 o T3k 5 5k T 8 MEAH DG 2R 1
FE ST H VALY . SYP.GDNF 5 NGF J&: 2 il n] ¥ P AHSC ) B 2250 Fhrady . H, SYP 1E W71

immobility time of depressed mice
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TR M ZRRE M 2B TR T, 1 NGF i 2845 K P R B 2R 5 Z — , GDNF 5 NGF #) H A & 7=
R 28 P A R S M A T B 7 22 R GE b A05 B 2 Mk T MR VR B A3 5 18 B vh R A R T L R
PR AN PRAF 5 & B0, AR A0 Th X SYP 4558 il i S PEAH DG I P 258 T I, IR MR TT 2845 L LA S 2 fin
LERG AT RE RS L AT R PGV T S P TINAR 25 367 )5 - HLIARTE D [X 5 fl T 3 P AH 56 2R 1 k0K
S G T 2 i ] SR 15 B0 A Rk
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2.6 B-Ai P i AHMAR D B 51X MAP2 % K F- 1154 Wi

MAP2 J&—Fh i 20k e R 04008 . 25 T 0 2 o0 il 28 TR 98 (1 A K AR R T L 7E 28 fik
RIEAVE A A R AR S T OGRS . ISR SRR A 2 AR T e s FAMAREEAT B b, LA
Bt 25 T IX. MAP2 23k FIRANSE Mo W @ 25 0 O THIIA B - P 1 B BT AR VR FH 558 4 28 ful vl 98 4
[ 22 ASBFSE I FH S 8 SR I 52 56 B it T IX. MAP2 1335 7K . W&l 5 FioR, 525 (6 BR2H [, A
I/ T CAL X MAP2 k7K V- B MR (P <0, 01) s SHEBIZH s, P TT 4. B - isif. h
ERIEA/NR CAL X MAP2 RiAK VB BT (P<<0. 01), IZ5 Rk — B3I, p AR B mas /e
FH 55428 2 fih ] M AE DG 2R 1 3R 58 AB A2 2 fik nT SR MR35 K

(s) EREEVERNATIRN (v ;472 s

TE: () 25 FIXT B s (b) BT (o) FRPETTAL; (D B -AATIRARRI AL (o) p-AATIE RIS 4L (D B -1 74 i ) &
41, HE Jt (0. X400,
B3 p-AMEXNE/NRED CAl RESENZIT
Fig. 3 The effect of B-caryophyllene on morphology of hippocampal CA1 region of depressed mice

H RIS T B A A ks SIS A A5 ik ] 98 P45 3 1 BAAR o B 6 A T . R B Wi R Tk UL 3-
P (phospatidylinositol 3-kinase, PI3SK) /& 11 i} B(protein kinase B, Akt) {55 53 1 2 8 15 #h 25 % fph m]
SRV %) SR %, HLAE A0 T B 0T L B AR I 28 AR DG DX Tz G R . PISK/ Al A % ] 38 5o 384 i 28 fl AH ¢
A BN 42 % R 2 A N3 3 L SRIAE R A E T PISK/ Akt 5538 B A5 S 08055,
T L B W i R A 1 (Mammalian Target of Rapamycin, mTOR) B B2 fb /K V- FEAK . T 20T UiiF
SYP.MAP2 455 sl n] YAV 2R [ 155 55020 it — 25 5 & VAR S5 v A de 28 R G e L R A Ife A RIS PR
FIEEW IR SE PISK/ Akt FEMIARAE & A= vh i B 2E4E T 9875 PISK/ Akt 3 % LASCRE 5 fih i) 98 14 7] g2 52
FR SR AR A SBRR AR L T B A A BB ATV ATS VE R 75 30 3o L ) PISK/ Akt 3 % R I 45368 T
X SYP.GDNF NGF MAP2 S5 filt ] S VEAROC L R GK A TR IR ZE TR AT E

3 4

A5 CUMS 14 8N ERAMAR B ¥R B - Vs RIS /N BRAT 2 S 5 i vl SR PEAH G R 3R 36
FISEIA B9 B - VT AT IIABAE I B RILH . SEIR 25 SRR, B AT I e B o 3 Jn AR AR 28 /N B
PR A | G2 B A BB T IS IR R AT - A RN 7 /N AR T R, [FIES, B A A s vl LA B e %
SEINAR/IN B T X 2T 530005 B s T X SYP.GDNFE \NGF K MAP2 ik, DL FZEHRER, g 17
I FLAT — 5 BT IARYE F , FLPE FHMLA AT 68 -5 58 i I DX 2 fish ] SEPE A G 28 1 338 /KT | e 2 fipk 98 14
P O (H TR 5 il ] BB VR O DR AP BRI A R it — D IR AT ST . ARRSEERANTE T B - s B AR i 2
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