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Abstract

Objective: In this paper, the essential oil was screened by a variety of databases to obtain the for-
mula of compound essential oils. The effects of compound essential oils on depression-like behavior,
neurobiochemical indexes, and pathological changes of brain tissue were evaluated by isolated
rearing combined with chronic unpredictable stress (CUMS) mouse model, and their antidepressant
effect was discussed. Methods: Through the treatment target database (TTD) and other databases,
the targets related to depression were screened out. Combined with the literature, several medici-
nal plants with high volatile oil content and good antidepressant effect were determined to obtain
three kinds of unilateral essential oils. By consulting the ancient books of traditional Chinese med-
icine and combining with the literature, the proportion of unilateral essential oil and the formula of
compound essential oils in the prescription were determined. The depression model of experi-
mental animals was established by solitary rearing combined with CUMS: the modeling period was
56 days, and the drug was administered for 21 days (the model group continued to be stressed dur-
ing the administration). The body weight changes of mice during modeling and administration were
monitored over 7 days as the time node. A variety of behavioral experiments were performed on
mice to determine the effect of compound essential oils on mice. The concentrations of depression-
related indicators such as corticosterone (CORT) in mouse serum, 5-hydroxytryptamine (5-HT) in
hippocampal tissue, and brain-derived neurotrophic factor (BDNF) were measured using ELISA Kits.
The CAs region of the mouse hippocampus was stained using the Nissl staining method, and the mor-
phological changes of neurons and the pathological conditions were observed under a microscope.
Results: As the stress process progressed, the growth rate of mouse body weight gradually slowed
down, and the sugar water preference decreased significantly (p < 0.05). After administration, the
body weight of mice all recovered, and the growth rate significantly increased. The compound es-
sential oils could alleviate the depressive-like behaviors of depressed mice in OFT, FST, and TST (p
< 0.05); reduce CORT levels, increase 5-HT and BDNF levels (p < 0.05); and repair the pathological
damage state of the hippocampal CAs region. Conclusion: This compound of essential oils has a good
antidepressant effect.
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7179 0.5, 1.0 f1 2.0mg-kg ™ i, PAEEFA A it 24 B 2 2 o /s SRS AT (2] [3]. WFFERI, S iE R
JH e i B A KL SR, B SR AR I S L S IR R PA ] S R AR SR AT A, $R
P2 U EI[4]. FF TS AR/ BoRairk it 5 8 R sE AT s, 2 ARIIK AR
TR I A5 2 9 it 2 L L TR RO A I PE (5] o PIREE . AT b AR AR RIRAN ], (HEAT#BAT HLdl
WAER], HAEGUMAHLE] EAAE S, TSR SR s BT IR JORE . IR 1T HPA i Zh g
P et g R A 7 2 BDNF f3RIE ;s XS &) mT LB 2 48 RO BT IE AL, oRab 7 1% 45t
B #E S PO 2SI AS A2, AIAIAE (36T 2 0L 7OBT B R [6] . ARSI AT AAVIE BoR, RITRe
(55 B BT NARIN S X SRR P P SR e e T 7 A i Bl ek R T AR R 7]

2. SKIMH. HmS{aE
21 ZRMHEHLR

PURERG I . B FAAE M, W VLV R Aot oA PR A /s ARERE T, T B ) M 5 Ao A PR 2
Al ZRHEE. PR R AR AR KGR, M B A AR R A TR A A /K SEE(Sr B 4E)
RERE, T H KRBT RAINFRFERAR: ZHEK, MELREF LTARAR: PBS &k, WHIL
S AR IA R AT R A T AEFRERK, T E M RIE SR B AT PR A T TR, T A BRI
WAMRAF Kk 53, WAL RS B/MARA R S AR, WE SRR A
BIRAF; BERCRE FEBCE 2, W E WL AR DRZERA R i i A (CORT). /M 5-F2 ik (5-
HT). syt 228 75 K 7 (BDNF) ELISA 7 &, MWH EilFa 7 A R A .

2.2. SEHI{NER

Visu Track ZiMAT N 2 58, EHCERE BRI IR A WISt B SRIa ik L
B BRERAE, Afl RS, K, RETRIRMERERA R, & AmE R R
BLOHL, dERRR B SR A TR A W s HZQ-F160 1R E IR I:48, M/RIEARB B FRAIF KAWL
Al REYIAHL, B powu BT IRE AT JGFRAE, BRSO A IR TTEA R BSAL24S-
CW BIHLp 3 #r R, fE[E Sartorius A BEARIHBENL, TR L AP AR .

3. B
3.1. ERREHMARMTHERHEEL

SR MALRR I i%: 30IE TTD 2508 e 0k -5 40 AR S O s AN D5 A PR, s 4105 PR AT
FRIAE P A BT RG T, AT 22 HE 527 R PO 2L ko

SR BC LG 38 1 2 B o 24 7 AR B %% SR I e UM AR LT TP I PR, 456 SCIRIR B % 2544
RIS Ba T AR, [EIEITRMKIE L.

3.2. EFFEHNTATMERGHMERR

3.2.1. LRI 5TE

AR 60 RN RII/NR, RN 6~8 F, IAFIETEETE(0 + 5) g 218, P /REEE
KIS FY B AL (P ATIE S . SCXK(E)2019-001). A /I BRI 35 T AR A Mok K 2 5 Sz 06 4 i
W, FRESIREAERRE(23 £ 2)°C, MIXHRE ST 50%~60%, YEIEEIAS e NREH 12 h RS & . /R
2 1 JEE NSRS T AR SEE, AR BT E IR R S A BRI K . ARl SRR Ol
ERIEM R FRH AR B R d . SRS, IR LR A 6 4l(g4 10
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Table 1. Grouping of animals

= 1 s¥adE
5 BUIHR S256

1 1B 2% A HE 4 (con)

2 CUMS #R AR 24 2H (mod)

3 B o HE 2L (R 3 ) PR 22 ) (pos)
4 B ITRE ML R4 (low)

5 55 ki A2 4 (mid)

6 5277 K e 77 5 2 (hig)

3.2.2. MMHRRBENEIL

Z: 8 Willner [8155 B IE [ 715 FF I LAVR 5, A SR FH IR BR-E 18 VAN BT 10 18 2 S (CUMS) 7
FHEF/DNERIVIEAT A &N EFREE ARG I H R RIE G H (R 1K) B axiedsh, H4 50
RENWs ¥ LLRIER TR, 2 N 56 RN IALEE . 7RISR B, B H N 2 Bt 51 R B LI Y
2 FF LA AN, 5 5l PR 0 H AN SR AH R R 2

Table 2. Types of unpredictability stress
Fe 2. TV R A2

i’ IR GBS K i

©) YHZF 12h AA 5@ R 4T

@ POKFIZF 12h A 5OF A7

® 1k ik 32 2 2 min FEEREZR Lem

@ KUK 5 min /KiE 10°C, /KiE >20cm

® A 77 12h TR JE R 45°C

® R 12h HBRHTIR

@ e 3h BT AR

AT 12h TRIFRIE N TRE 2R

©) e 2h 7 40 kHz

TR 12 h BRLJE AT el
323 LHHR

BUFIES IR (AR 55D [9], DRI 7T0kg EHTHE . & B KFIES S TEIH

i 84.3mg-kgt-d . 63.2mg-kgl-d 1Al 42.2 mg-kgt-dt. BHPEXTHEZH /N BRLZS T BERR XR] PU K 2 T 1.76
mg-kgt-dl, SEFRAAER/DNREESRE ., EHES O RAMEREHS THEREAEIIEK. BREN BT

9:00 Xf/NRIEB AL, YN 21 d (45 2RI T gk 2 M) o

3.2.4. TR ETZ N SITAFEIR
1) fEEARL
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SIS TR G LLE N R G 1 KOIEREE 0d, LL7d A At /AN R T4 s i, BR4E 55— K 8:00
NN RAREARE, W05 R R E S K AR E[10].

2) KE/K i 5256 (Sucrose Preference Test, SPT)

R I A e X T ik UG 0T R B M, T PP A PRUBR R R (AR O R S A B i D P o TR
RURTGERL 2 K (5 12h #eh7), 25K 24h 5K 6 h (0/6 h FRE, 3h#Hfr). WLFE = HKEN/(FEK +
417K 45 \)*100% [11].

ml

%100% 1)
+m2

SP(%)=—

s SP FRRBEK WA 3, my RoRTEARIERA IR, 95 m ZREFEFHUKIIE, g.

3) W 1% 525 (Open Field Test, OFT)

W3793k: 50 cm x 50 cm x 40 cm A, H g 30 x 30 em L X, ANEBCR O, 383k 5 min KPR
P B AR O BRI TR [10] o 45 24 5 S 4RI SE I 3. B vk SR R =0k, & HAGI — 01, AR
Fraegiss . B— HGTERMR IS IR, 75% L BEEEAR, TR EN F—H.

4) SRIAJTFIK S8 (Forced Swimming Test, FST)

PEIAVFIKSEL . BV BIREEAR (MR 12cm, 7 25cm), ZKiR 23°C~25°C, /KA 12cm. /NRFTERN 5
min, EFMEL 6 min, FHARICFSE 4min WA EGE L TR 2EFR, RESKIY 45°, &%
LSRN B RS HIR K, B kiR B AT [10]

5) & 5L (Tail Suspension Test, TST)

BRI G [ e T IEHS 30 em &b, FRUBR 2 em kb E, /N BRAL TR AR
KALEE 6 min, FAZRICTE 4 min (5 2~6 min) NS A AT RAREEREIES), ATEREE
TGS, B2 TEE L EER[10].

3.2.5. HEZH LIgkREN

1) AR b i &

MEFE A H & [N, RIE/DNRIRIESE KRN, #E 1h 5, 4C. 3000r-min?, &0 15
min, 2 EEME, —80°CAT .

WG S GAS RO S % SKEURG, UK BB . AT ZR AR, 1% 1:9 (W)
4 PBS il pE 10%21%, 4°C. 3000 r/min 2.0 15 min, H(_E3%, —80°C B A£[10].

2) fabnfsi

KA ELISA VLM 5E MLi5 B2 5T B (CORT) i B 2R rh 5-$2 4 )iz (5-HT) i #4275 77 Kl -+ (BDNF)
WRE, HAREAE a0 S BT, SRR 3 M E L.

3.2.6. BHLARIEBE ST

1) /NSRS R i A

VEDLIE E . RN, SO NEREVEAE B S K B0, PR 4% 2% 58 W 22 SRR W hEUb .
SKEUG, R, TAR/R DA E 48 h 5 UIHCE W SRR A (JE2) 3mm); AT F: S8R
MK ZHRER . AR, 35T 5 pm Hh, WA HRE

2) Gt PR

IR POty (= TR A0 P /KA (LB A2 758K s JE IQ et 3~10 min, 7Kk, 95% LB 7 4ks MK
FEW, R E R, BTG CAsIX[10].

3) JREEPESY

DOI: 10.12677/hjmce.2026.143026 266 251k


https://doi.org/10.12677/hjmce.2026.143026

FHi 55

HUERLE T BET) R R, S IRSCER[12] (13RI IF i, WA TTHITBAS . S AHERIPRE =

7 WD AT B 2 5 VP . AR TTR BEPE AR HE ISR 3 i

Table 3. Neuronal pathological scoring criteria

3. MATTRIBIFOIRE

M Uz 4t HEFPARZS

0 MATORAS LR FRLE UL K T M TTHES R

1 ZHEMATOLSIER 2 U 4 TC R T T LR TCHS I R
2 DR UL E AR B DB e A R R DRI ST HES B AL
3 ZHAM AT G EGERE 2R E T A I ZHA A ITTHI B
4 M2 T A [P 2 s M2 UL AR e oHEs E AL

3.2.7. GiitEath

B 7 /0 BR A F 4R SR FH OR35S 5 22 4 A DAAh, AR DUSME. + AR ZRoR, I SPSS 26.0
BTN R T Z00, HRERFHARER p<0.05(FEEER), HANLEEZER., S4MTEL >
3 ¥k, Origin 2021 7E K.

4, ER51HE
4.1. EFFEHERNTERHEELRHE

1) B mA IR E: £ TTD HlZEh R “depression” 8] H IR X N (15 5 RN
PERSY o PUEERS M I PRERE, A A R SR B A VS T, AT RE TR R B i R AL S B (MAO-
B) TG PE . AHHLRE I R LB (AR, AT RRIEE TR GABA RGLAZIE/D MAO-A Kik). M FFHHAE
AT M . D5 REE N] BE BRI 5-HT 1A 324k, RRUTIRIAE, el 88 FIH0AR . Jl i ik R B, A
FE G TR o B OR 2 BOE M 0 3 S B AR AR R LEIAG O, o e 52 05 RS i) 2R ol AR
R ARG Yo A T MRS Vi o

2) SUTMSMIE LR # e hEEEE PO A I, B FAIEC R (R KRR ddk: A
FEH &N 2~4 W, b ks e et /N B R R E R, Ve TR, Tk, (CBeh ) A
B HEMERN Y, FURAAMAIETAKA. (hEARR) 188k: MFHHEN 3109, TR
gEZ Wi, RS, T IR ZGEE S R =R 2 A 2B E R BN R s A7 2l SRR W R T T B O
/N R FNEREAT 9[14] A S E HEMDLHTAPECHLE] v] Be 53 B XA p-2d 5 T RRAK P38 s ' b iR
ISP BRACRTE 1 B 5 5 v shsl /D A5 S [15] o T A5 7028 W T4 % voh PO O AT A FH WL A6 W] -5 81
3% CORT /K FAIHE D 414 BDNF RIA/KFAHXK[16]. (FFEZGH) (2025 )AL 5E PIEERD &% K AS
DT 1.2% (mL-gt); BN N 045 2 PR K o5 AR S B 11 1%~2% [2] 0 o SR EE[17]10F 70459 245
B R B TR 0.5%~2%. TS AW AL B4R — S 0.5%~2% % KM [18]. B TARZEA
[LO1HIF 78 A Il AT () R I 380 1.8% . 383 Fh 245 oty FE A ILACAIT 78 L 250 78 52777 K it 1 B A8 Dy PRV G - 4
BRI = 2:3:3.

42. EFFEHNMITMERSHEMRERS TR

4.2.1. 5K mX CUMS INREEFTHFENFIG
1) /NRAREA LR
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A LRI, BEE S YEAS AT UL N 42, R T2 /N BRUSE 14.d 255 56 d M B A s N 2
BRI/ (p < 0.05), 7EZE 57 d 228 77 d AVRITHA, SRIALAIARLL, FHPEX B (RERR S R] UK 22
1.76 mg-kg t-d ) FI%5 T 2 7 kg il =y AR /N BRI A [, A O B R E I (n = 6), Hp
hig ZH (2 77 K ith v 71 i ) /N BRR B W 2 ORI T BH PR BRZHL (B CUMIS R BUAE T 38 K, Wil s
IR R AN RANR, n=6).

2) WK L S e 5

52 ERTRRZHARLL, CUMS R4 20 2 W (R0 7K fi 1075 B 5. R B (p < 0.001), T #E4E T BRS¢ W) Pk
2 R A FRFIE N E T REMIGIT 2 )5, 5 CUMS 4lMitk, CUMS + B Y a filkis 2 5 CUMS + &
JikEmiE s s ARFIER AN R IRE K R i % R ETH(p < 0.001) (WL 2).  Ho sl ok 45 24 5 i K
IR UF 2R AEAUE B0 B Mt B 2 R R S =) RS 22, R I v 77 Sk PR Jek PR A 25 SR B e ot R
YRR VB 22

3) OFT 45 %

W35 /N RIE B AR R R R IE R IC K, ARRMEPUE LK 3, SWSit& Ryl T4 4. 5=
FIF HRAEAREL, CUMS HERSZH /N BRI A FE B BE 59 Y 25 4 45 (p < 0.001); 28 PH 14 2454 (B i 3w K 22) J.
HHREMAFRE B AR) TGS, SHA4/NRINSshB R B, a2 AR F(p<
0.001). BtAb, HEAY /N ERAE HR R DX 457 B IS ] 7R S 25K T2 N R ZH (p < 0.001),  i3E—DiE SRR AR
BAEFRRAT N . SHEBRI AL, BRR RPN 2 AR ke s (KRR AN R 7
rh o X3k ) 45 B I 1] 5 25 189 00 (p < 0.001)
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Figure 1. Weight changes of mice at different time points
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Figure 2. Sugar preference rate of mice in different groups
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= 8 2
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Figure 3. The action trajectory of mice in the open field experiment
B 3. NRIEH AL P A TR

DOI: 10.12677/hjmce.2026.143026 269

Ztesy


https://doi.org/10.12677/hjmce.2026.143026

fHi <5

Table 4. The effect of compound essential oils on open field test (OFT) in mice (X +s, n=6)
2 4. BREMXT R IHSNIE(OFT)MIEM(X £s, n=6)

#151 Group 1235 BB Total Distance (mm) 70 [X 3545 B [E] Time Spent in Central Zone (s)
con 35520.75 £ 4678.36 89.35+£12.18
mod 11400.99 + 2486.09%# 23.65 + 2.60%#
pos 27610.13 + 849.88™" 65.79 + 7.07™
low 16278.29 + 783.33™" 36.35 + 3.42™"
mid 21842.98 + 373.79™ 44.00 + 3.49™
hig 24989.80 + 450.88™" 54.62 + 2.42™"

5 AAlE, " <0.001; SIEEAIZIMAHLL, ™p < 0.001,

4) FST 45

76 FST o, Wl 4 frox, $IAREERLE/NRRAE FST H ARSI M2 E K T2 HH/ MR (p < 0.001); &
i B P 2P B R PR 2 AR, R R E R E R AT S N R A ST 30 TR (p <
0.001) (n=6). ZEREKH, THFEMHE T /NRTE FST M4BT N,

5) TST 4

76 TST H, @il 5 foR, MARKERSZH /N BRAE TST R AN Bl 1] B 55 b 2 Font B2 /N B K (p < 0.001);
28 ok BH P 24 W R SR U RS 22 RN RS s P ARRI R T R B/ B Bh I TR 35 TR AL A (p <
0.001) (n=6). ZEHERH, EHFEMAE TST R T/ N
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Figure 4. The immobility time of forced swimming test in mice
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Figure 5. The immobility time of tail suspension test in mice
5. NRERELEAAF AT E]

4.2.2. EFEHmIT CUMS IREEELIBFRFNY

H & 6(A) T A, 52 EAAREL, BRAH /N RIS B 5 BH(CORT) /K -F- &3 EJH(p<0.01): T4 fH %
FE 24 3 5 PUBK I 22907 5, 1% b B R 2 H B S5 1819 (p < 0.01) - 223k i 751 B 1 &2 5 ks il 4 45 = » CORT
W B PR (p < 0.01), MHHHR/NEL CORT #am IEH K TF-(n=6). SEXKLE R ER, EEHFEm TS,
FIABIE Y /INER AR 9 1) CORT IR FE BB TR, JRiZ DT IEH /KF. Alae S HPA Hiid B iuE 2 S 8l &
JR BT A R

H I 6(B)FIE 6(C)mT A, 528 X R LR, HARIEAYZE /N Bl S 4 4 5-HT K BDNF iR 2%
T(p < 0.01). SHMAAERIL LA, PR BRI R PR 22 FRdT S, /MR B5-HT & BDNF iK% &
FZRETHMA(p < 0.01); mEAEKE RSN 5-HT L2 BDNF [ 5 2850 AL B0E b B2 b v ol B8 25 4
B 3 PEBKE 2 Fr(p < 0.01) (n = 6). SEIGHHRERW], SIS Fn] 2252+ 5-HT A1 BDNF [k,
XAREE R ZIB R AR R 2 SEUED 5-HT PRAKA IS LA L5 MR S (4 48 ] S B 55 R B A
55 BDNF T 15 R fi 5 5382 151 %

4.2.3. 858 m3T CUMS EINE LSRR

KH e Rty /N R D CAs X7 Yt IR /e S es FALEE, MRS R 7 . X CAs X4l
SURIL P& S GHAT Sy, AR 5 BR.

T EXHRAE 7(A)/NRIALE S CAs XKMETTHES, HIBFEF, MHEH, AR
AL CUMS BB (1] 7(B)) CAs X M TCHES KL 25 E RS BRAG, R 1A B 2 1 40 i 2 6 A R A [
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Figure 6. The effect of compound essential oil on the neurochemical indicators of depression in mice
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Figure 7. Nissl staining representative images of hippocampal CAs region (x200) in mouse brain tissue
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Table 5. The pathological score of neurons in hippocampal CAs region of depressive mice was evaluated by compound essen-

tial oils
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