- 2072 - ZHEAKFFIR  Acta Universitatis Medicinalis Anhui 2024 Dec;59(12)

W % je BT 1) 2024 - 12 - 05 13:52:03 B % 31 iR ak :10. 19405/]. enki. issn1000 - 1492.2024. 12. 002

ARSI il b v 55 %
AR PE N T D B ARJE AR T 0

LIRS SR SN e TN S5 SR I
(BT KRG 5 — W ERARBAL, BT 8320005 F L& R RMmE & T ELKRE, BT 8320005
B8R e R AR E SRR E, BT 832000)

WE  EE FRICP AR (AVLE ) %8 1 o403 (CRS) 5 B0 /N BUE IE AT 10 T B A P 738 e
CSTBL/6 /NRBENLIT A 4 4, A 5 H o IE R X IR (552 A JEh K 0.2 ml/10 g) (CRS BEAYZH (S5 AR FIER/K 0.2 ml/10 g) |
AVLE 35741 AVLE 120 me/ke) F RS BALE CERBRIE PETT 3 ma/ke) o H RIS ME ROl R 0 6 F /N BRUBERY AT 00 575050
RS TR SR/ L AVLE S07 I A8 KT SR S D b R T 58 5 T € T A2 3 e
{2 S A TRAR S PR T I SR = R 220 % AVLE SEIB TR R FRR BN, 468 AT L, AVLE 4b
L 9 L/ 572 50 B I S 1], 4R/ A oo D SR (P < 0. 05 ), 39611/ LG S8 2 1 7 i B 2 L
(P <0.05) , AVLE QbR F RN 50 th T (0 1A S (e kM, 00 o S 0 G 1A S Sl 22
270 NRIR K TR (P <0.05) . 46 AVLE fEA5Icf CRS /MRS B AR 05/ BLIE DA 0 LA 5 F A

AR OGRS R Z T A K.

KGR PR FRIE T Tl TOR O S #2200 1 R

FESES R285.5
XEFRER A XEHES 1000 -1492(2024)12 -2072 - 07
doi:10. 19405/j. enki. issn1000 — 1492.2024. 12. 002

FR A A AR 2 20800 2o, HAT 2k A 1
4% A FRREE o T IR ) LA 4 A
RN O 2 BN B5cH DL — PO o B A5 508
FE BT 2 BN ARAE F0 24 4t I XURS: 5 0, A& Je A~
PRSI ST e . H AT A R RS K L
A58 4 WU, AT RE 5 Hil A 28 A BREE AL Qe Ey A
¥ B Bl S5 56, TR (A (5-hydroxytryptophan,
5-HT) 2 5.0 50 RE A Sy #h 288 5, i 4 T
FESEIG S-HT 32 AR SCBL 2 RE Y A W2 e Y, o
S-HTLA 3204 5 f2 e VAR50, BT w5 5%
Bl R R A0S S5 IE R, IF 2 B 1R %
ARGz N . % A6 B (apocynum venetum
leaves, AVL) A5 |7z IO 25 BTG 1, B8 R 1% | %
g AL, BA I PO B R ok B IR A sh Tt
T WP AR R 3R B ( ALV extraction, ALVE)
XF 8 T /IN B R R, AR BIF 5 R 12 M Rl 8

2024 —11 -21 $k
AT ER G R H (45 82360242 81860209)
(P B R I A LA
Z e, e, FARE N, A A A S, 8 A5 1E %, E-mail
1249623003 @ qq. com

(chronic restraint stress, CRS) 175 542 JE A R | 58 1 R
¢ ALVE X £ JERE /N R AT 2 [ 5-HT 52 1R 32
Wi, JF AT ik 2 55 4% S-HT 520K K il R sEpf
LUk — P TRV H R BT AR FEAE A T BEBLAR

1 #MR5ET®

1.1 FEKFIFLEE ALVE(H5 . HYS20230105)
W 8 B PG i 2 0 AR )RR BR 2\ 5 $h R A 27 P T
J(57°5-: H20031106 ) Wy [ #ir VLA 5 250 B 1y A B
O] SRR (595 R510-22) 1 13 VRN T B iR 4 A
T RHA R ] 3 5-HTLA Z 4K (175 : ab85615) 41
1R B 2218 Abcam 24 H] 5 ISEHTHR 166 (175
ab150077) (22 5 W1 I i FH A0 AH 2R [ 8 W (B 5
BL539A) Wy A Biosharp A= ¥ £ R A R 2 75
WAY100635( £55 . HY-10349) Il H 35 [E MCE A\ 7] ;
FRICHES" 2R RERH 2T (oxytocin, OXT) F RAH S0 i
Wi 7% (adeno-associated virus, AAV ') rAAV2/9-mOXT-
CRE( 475 . PT-6086) 5 rAAV2/9-EF1-DIO-hM4Di-
mCherry (575 : PT-0043 ) Wy 5 i UK % BHA BR 2
Al A E N-EH Ak W ( clozapine N-oxide, CNO) ( 4%
7 :A3317) Il [ S 1 ApexBio 24 w5 S 4 R W
R B IR 7 AR A RO RS W) (845 KDS130)



M ERKFF® Acta Universitatis Medicinalis Anhui 2024 Dec;59(12)

- 2073 -

R EE W B WY i IR A A B A R A A (R
5 :1D26G) ; Labmaze Z¥)17 =220 248 V3. 0(HY
5 :7S-LabMaze- Il , 3t 5% Ak 55 3tk A1 B 5 & Jre A7 BR 53
BT 5 R B O AL (5 S1010E, Jb 5T Scilogex
] ) 5 OGS AR WA (A5 . LSM88O, f# %] Car-
1Zeiss /7)) 5 S RBEHL ( 75 : R500 , PII Hii vK 1%
A A A BR 2 W) 5 505 /0 B S 4R e 7 43 (AR
52 ZS-FD At A il N RH R SR A IR TTEAF]) o
1.2 KIezh¥ SRl A SPF 24 ifi 4 C57BL/6J(8
~ 12 JEliE ) BPAE T/ AR 20 ~ 24 g, 240
W 15 7o) e 30 v DU AR )RR R A\ o 26/ BUm]
FET AT RF LI Y oL, R PR 1E i (24
+1)C JHF(30% ~55% ) J=pJEIH (12 h G
W) o B SCRRE AR B AT RS sh e B
REHEE (B HL2E LS - No. A2022-179-01) , S5
YA 0 BRSSO B B S LR A T, e K
R B2 D/ S 36 2l W i o, T A T SF AT K2R3
1.3 HE/NREE  RAE W0 M A 8 0 5k
il 25 A RN RS B/ BRUBCA L 50 ml 2800 8 4]
AR G 5 v (B REAR A RAL), B H IR 2 h
(10:00% 12:00) , #7252 21 d, IEF XA/ N B H
ANHRA] A H A 3 min, BRIEH 6 A AR %A
/NIRRT 21 d,
1.4 KIS eATNAIE  RAMHLIES K C57TBL/
6J /NERJ ol 4 4, B IE B X BR4H L CRS BRI P A
JERIE A FRZE AN B PG T (BE X D) 4, gl 5 H
MIEBLSE 12 RIFIG, BRI LS )5, 2l 4T
FHIE A 2590, 25 VA AR A 2 - S5 AR AR K
BRI, ES10 d, BRI @ EH XTI : 45
TABERKHE B bHE, @ CRS BRI £ BB S
T K B AN FE, B A R AL R - £ 8
WG 45T AVLE(120 mg/kg) i B AL 3, @ FHPE
X R« £ R B IS SRR I 2 P VT HE E (3 mg/kg)
WhEE, i CSTBL/6) N Y 4 4, B4 5 H
5% AVLE [/EFINLE] :© AVLE XJ B2 - £ B A i
5d = gAY, 447 AVLE (120 mg/kg) i H
ALEE, © WAY100635 AbBRZ « 45 JEEAR AT 5 d 0
FEHE AL AVLE (120 mg/kg) #E B 43, 5-HT1A
AR WAY100635 TR IKIGIT 45 25 5 4 ik
T FIEHR0. 1 mg/kg, (D OXT + WAY100635
ACPRAE B FEGERIET S d FEGT AAV KA i = 1 E A
8T AVLE(120 mg/kg) B Rk =% 45 F 3 15
17 WAY100635(0. 1 mg/kg) , @ OXT Kb .

FEREIERRT S d HAF AAV Lk 48 B B4 AT
AVLE (120 mg/kg) B AT

1.5 {EEFEXW b rnt il i BA Tk
AR G E PRI A th AP N-A k) (CNO)
WO o SE DA s R A R B rAAV2/9-EF 1 a-
DIO-hM4Di-mCherry 5 rAAV2/9-mOXT-CRE R & 1E
A CSTBL/6J /IN BRI F AR I X, 15 9 2 A o e e 3
BJE R E T N 2%, CNO FH YL A7 024
AT 1 h TS, i 1 mg/ke,

1.6 MSCEEALES MINEEEEE SR )
B LA S UGS IR 851 2 /D> Bl S 3 1 B S A A 1
AR BRI B0 A 2 A A (R IXI ]S 1.5 mm, ] 45 55
L1 mm, R 4.5 mm) R flcR &8 HE 5 [ E
DLIFIRE B 7 B M e AAV SRR ST 2 F I
2 (HiJ5: —0.55 mm, % JF; + 0.2 mm, FEJF.
—4.5 mm) , i P A 355 Gl H AR ) B T A B 2
A AAV I EE 150 nl, {45758 B AT Hf5E B 10 min
G GE LR

1.7 W3FHEIE /DRI (50 em x50 cm) 43k [
BRI o e A X3, Hh SR XA 30 em x 30 em (/N IE
JIE o MCHT, fuir /N BUE N Br A T b, SEER IR
IF, 4/ BUE T 37 0 v g 30 0N U Sh RS
RS DX ) YR S A5 BR N [E], 3 5 min, FRRSEER
G 75% BTSN 48 , 5 T 0T — HUh
B Y S5

1.8 SER+TFEEXE mETFAEEH2 NI
FE(30 em x5 em) 1 2 AV (30 em x5 ¢cm x 15
em) 208, FHAZHR 3 A -5 (5 em x5 em) |, BEE
HuIT 50 em, SEETFARI K /N BUE T rp e & T
6] RS, 30 sk /DN BUTE Sl B L 2E AT A DA 1 K
NAE S B pg i), 38 S ming B8 5
75% CWEE s 2R B R T T — R/ RS .
1.9 SR ae et /)N BUINZH 20 T A s A
VKGR Y R, PBS BEIREh 5% th R R 3 UK, TE Uk
i B B AR T 10% 4 103 A & F B 1
h, I 5-HTIA Z{R—$i(1 : 500) F 4 CokHiMEH 16
ho JH PBS Z4& Pt % 3 Wk, A L E 4R TeG — 4T
(1:500) FHCE T 37 CARBHIFE 2 h, PBS 15
VEZHUE M DAPL Je8%, & v J5 9 W 3B ml
GBS A8 ] Tmage] BAX5 565 HEAT I € o
1.10 Zit#4E A S 0B i Graph-
Pad Prism BE#AT, Bl AT RS G, R ¢
5 LA SR R 7 22 0307, 2 E LU ECR T Tukey 5
PG B 1S (E = ARifEiR KR, P <0.05 Sy 2



- 2074 -

M ERKFF® Acta Universitatis Medicinalis Anhui 2024 Dec;59(12)

FHG R
2 #R

2.1 AVLE Xf-Fi814 M/ R & B K FHF2
2.1.1 AVLE T/ DR B EsHe%a /R
s e R B R , SE R H , 42 AVLE 4b PR IS 19
INRAEY G SR B[ (4.33 £0.56) m vs
(12.37 £ 1.02) m, P < 0.001 ], 3§ 2 A} [a] 35 fin
[(23.98 +2.15)s vs (51.67 £7.85)s,P <0.01),
R XSS (] 3 [ (10,91 £5.86) s vs (50.30 =
10.75)s,P <0.01 ], Ao KBk 822 5 o gi it
R (P>0.05) , WL 1, BHM:XT BZH (a2 P T
) /N RAED S SRR (18.51 £0.77)m, P <
0.001] & ZhitE][ (76.45 +1.38)s,P <0.001] .
D KIREIEE][ (55.17 £7.73) s, P <0.01 ] fliE A
UL IR VB (5. 40 £0. 74, P <0.01) ¥y,
IRIGTT R B A, WL 1, DL S5 SR 3R I, AVLE
2500 5 VG TT ¥ AT DL £ K
2.1.2 AVIE X FORABRTFRETED G YR
NGRS A R R, ISR AH L,
2 AVLE Zb3 5 19/ BRTE B 28 1k B Hh T Bl B
FE[(2.33 £0.84)m vs (6.48 £0.40)m,P <0.05 ]
G Sh A [ (19.90 + 5.98)% wvs (53.02 +
4.41)% ,P <0. 01 ]34, it AT 308 0 B[] B vk

ZEF G E (P >0.05) LK 2, FHMEXS BRZH
A Normal group CRS model group

™
@)

25 ¢ 100
_ 9 Hap
520_ it ggo_
53 = #it
%15- o 5 60
2 g
S 10F S 40
= g
il LU

(=}
0 a b ¢ d Y a b ¢ d

(IAZPETT 40 ) 170N BRUTE i 22 -+ 7 2K 7 v 3 3 S B
FE[(8.23 +1.11)m, P <0. 01 ] F1i& ghik[a] [ (54. 88
+5.08)s,P <0.001 ]38, i ATFFHUE R E] Ak
BESshgit = E L (P >0.05), WK 2, A}
UL, AVLE S 2530 % V4 1T ¥ 0] Lhscss 5 18K
2.2 AVLE @3/ NR TERESZEEUELER
KF
2.2.1 AVLE{@#t F &fm® F45-HT1A £4keh k&
BTG AVLE BGE IR KR AILE]
fo A g2 DA T Fe il 25 55 4% 5-HT1A 7 {4k
ik GERANE 3 FR, SEBLAAH L, 7E AVLE b
UG, /NEF BElNE 258 5-HTIA SZARF KB, 2¢
S E B (11.34 + 1.69 vs 24.01 +3.98, P <
0.05), #&/R T %= 55 8% 5-HTIA Z k[ g2 5
AVLE BB fE IR,
2.2.2 ThRETEEHOXTZEEERELL
YT T bl 55 12 0 R el 220 5 fE 8K A G
HZ 5-HTTA SZ AR 845, 2R Ak 25738t 4% 27 i A O
R R IC S ER T = S R AR
I, A2 A 2 IR O 1 P 8 DL I 4, FEDOG R
B MEE R, B i 55 AT W AAV ik R
LT, MMIAL 2 0 O, PN B8 8o e e, I
Kl 4,
2.2.3 AVIEX DR B EHRAT LT TLBE L
M Hoh NEWISL R4S R R, 5 AVLEAL H 4

AVLE treatment group Paroxetine group

v
o0
S

1
™

o]
1

#t o H#
#i

N
=]
T

Time in centre(s)
S~
(e}
T
Entry in centre
N
T

e
M

0

1 ZBAVFHTEERLILER

Fig. 1 Schematic diagram and comparison of open field test

A : Trajectory diagram of open field experiments for each group; B — E: Statistical charts of each group; a: Normal group; b: CRS model group; c:

AVLE treatment group; d: Paroxetine ( positive control) group; *P <0.01, *#P <0.001 »s CRS model group.
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Fig. 2 Schematic diagram and comparison of elevated plus maze test

A: Trajectory diagram of elevated cross maze experiment for each group; B — E; Statistical charts of each group; a: Normal group; b: CRS model

group; ¢: AVLE treatment group; d: Paroxetine ( positive control) group; P <0.05, #P <0.01, ™ P <0.001 vs CRS model group.
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Fig. 3 Immunofluorescence detection of 5-HT1A receptor expression in two groups

A: 5-HTIA receptor immunofluorescence images x400; B: 5-HTI A receptor fluorescence intensity analysis; a: CRS model group; b: AVLE treat-

ment group; *P <0. 05 vs CRS model group.
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Fig. 4 Chemogenetics virus expression of OXT in the paraventricular nucleus of the hypothalamus

A; Chemogenetics of adenovirus sequences; B: Adeno associated virus transfection images x 10 (left) , x200 (right).
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Fig. 5 Schematic diagram and comparison of open field test

A Trajectory diagram of open field experiments for each group; B — E: Statistical charts of each group; a: AVLE control group; b: WAY100635
group; c¢; OXT + WAY100635 group; d: OXT group; *P <0.05, P <0.01, * P <0.001 vs AVLE control group.
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Fig. 6 Schematic diagram and comparison of elevated plus maze test

A Trajectory diagram of elevated cross maze experiment for each group; B — E. Statistical charts of each group; a: AVLE control group; b:

WAY100635 group; c¢: OXT + WAY100635 group; d: OXT group; *P <0.05, *P <0.01 vs AVLE control group.
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Improvement of apocynum venetum leaves on anxiety behavior through
hypothalamus paraventricular nucleus in chronic stress mice

2 1,23

Du Tongyu'*?, Li Quntao'>’, Yin Jieting'”, Yin Jiangwen'*”, Li Yan'"
('Dept of Anesthesiology, The First Affiliated Hospital of Shihezi University ,Shihezi 832000 ;
*Key Laboratory of Prevention and Treatment of Central Asia High Incidence Diseases ,Shihezi 832000 ;

*Key Laboratory of Xinjiang Endemic and Ethnic Diseases, Shihezi 832000)

Abstract Objective To observe the effects of apocynum venetum leaves extract( AVLE) on anxiety-like behavior
caused by chronic restraint stress( CRS). Methods Male C57BL/6 mice were randomly divided into 4 groups, 5
per group: control group (equivalent physiological saline 0.2 ml/10 g) , CRS model group (equivalent physiologi-
cal saline 0.2 ml/10 g), AVLE treatment group ( AVLE 120 mg/kg) and positive control group ( paroxetine
hydrochloride 3 mg/kg). The anxiety mouse model of chronic restraint stress was established, and the anxiety level
of mice treated with apocynum venetum leaf extract was evaluated by open field test and elevated cross maze test.
Immunofluorescence staining was used to detect the changes of serotonin receptor in hypothalamic paraventricular
nucleus. Chemogenetics combined with adeno-associated virus was used to detect the effect of hypothalamic oxyto-
cin neurons on the anxiety regulation of AVLE. Results Compared with the model group, apocynum venetum leav-
es extract could increase the total distance of open field exercise, the activity time, the time of mice entering the
central area (P <0.05) , and the activity distance and time of mouse elevated maze (P <0.05). The expression of
serotonin 1A receptor in the paraventricular nucleus of hypothalamus was enhanced after treatment with AVLE, and
inhibition of serotonin 1A receptor and oxytocin neurons in hypothalamic paraventricular nucleus could decrease ac-
tivity level in mice (P <0.05). Conclusion AVLE can improve the anxiety state and activity ability of CRS
mice, and its effect is related to serotonin receptor and oxytocin neurons in hypothalamic paraventricular nucleus.

Key words apocynum venetum leaf; anxiety; hypothalamus; serotonin receptors; neuron; chronic restraint stress
Fund programs National Natural Science Foundation of China ( Nos. 82360242, 81860209 )

Corresponding author Li Yan, E-mail: 1249623003@ (q. com



