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Abstract: Objective To investigate the antianxiety activity of guvacoline in vivo and its potential mechanism induced by chronic and
unpredictable mild stress. Methods Behavioral methods such as open field, light and dark box, and elevated cross maze were used to
evaluate the effect of norarecoline on the behavior of anxious mice. The content of serum corticosterone, the levels of SOD, MDA, and
CAT in serum and brain, and the levels of neurotransmitters and inflammatory factors in brain were detected by enzyme-linked

immunoassay. Western blotting detected the expressions of NMDAR, CamklII, Kalirin, and Rac. Resluts Guvacoline can significantly
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reduce the total distance and average speed of the model mice in the open field, and increase the number of mouse activities. The
penetration times and open chamber time of model mice in light and dark chamber experiment were significantly increased (P < 0.05,
0.01). Guvacoline could significantly reduce the number of times and the total distance of the closed arm in the elevated cross maze
experiment (P < 0.01). Serum Cort and MDA in 20 and 40 mg/kg guvacoline groups were significantly decreased (P < 0.01, 0.001),
while SOD and CAT were significantly increased in all guvacoline dose groups (P <0.05, 0.001). The MDA content in the brain tissue
of mice in each dose group of guvacoline was significantly reduced (P < 0.01 and 0.001), while the SOD and CAT contents were
significantly increased (P < 0.001). The contents of 5-HT, DA, NE, and GABA in brain tissue of mice in guvacoline each dose group
were significantly increased (P < 0.05, 0.01, 0.001). The content of TNF-a in guvacoline 40 mg/kg group was significantly decreased
(P <0.05), and the contents of IL-6 and IL-1p in guvacoline dose groups were significantly decreased (P <0.05, 0.001). The expressions
of NMDARa, p-CAMKII/Camkll, Kalirin/B-actin, Rac/B-actin were significantly up-regulated in guvacoline 40 mg/kg group (P <

0.001). Conclusion Guvacoline has significant anti-anxiety activity, and its mechanism is related to anti-oxidative stress injury,

inhibition of neuroinflammatory response, regulation of neurotransmitter levels and NMDAR/Camk Il /Rac signaling pathway.
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Table 1 Effects of guvacoline on open field test of mice ( Xts,n=12)

ZH 5 7 E/(mg-kg™) S FE/mm PR /(mmes™)  ESIREVIR R B 7] /s
Xof R — 26318.3+4 899.2 43.942.4 53.8+4.1 68.6+13.2
it — 33003.0+5073.1%" 55.0+2.4" 40.5+3.6" 34.6+4.8"
HbPE 25 26975.1+1 738.9* 45.04+2.9% 493+4.6 86.2+27.6
25 FBEA B 10 27 002.7+1 466.9* 45.0+2.4" 56.7+7.14 56487
20 23 843.6£1 080.6" 39.7+ 1.8 703+4.3%  81.5410.2%
40 28 499.9+2 055.2 475+3.4 59.6+6.1"  59.5+13.8

Hx AR *P<<0.05
*P<0.05

2.2 EFREMRRET /)N FR 7E PR RS FE SC G P AU 2

W 2 fior, SRR, BRI B 5 A
E B I ) B R (P<<0.05. 0.01), RILH
FEREAT RN, UG, SRR g,
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F2 EPIEEENT AR AR ( X £s, n=12)
Table 2 Effects of guvacoline on light-dark box test in mice
(x*s,n=12)

2H 5 HE/(mgkeg™") ZFERXRE/IR  BHER )/
pagit — 322424 191.84+20.9
eit) — 213422 114.8+154"
b PG 2.5 36.9+3.5%  164.9420.5"

2 AR Bl 10 23.6+3.1  157.1+£173

20 282+2.9% 138.7+47.6

40 179437 140.2+29.6

ExRA L "P<0.05
#Pp<0.01,
*P < 0.05

*P<0.01; SHAE: *P<0.05

*P < 0.01 vs control group; *P < 0.05 *P < 0.01 vs

model group.
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MEEFE. B NRBEZET S (P<0.01). R
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FRAEE R BaL 5 771) 2 /) SR DAV s A . PV i N I
BERE (P<0.0D).

7\

TP<0.01; SRR *P<0.05 *P<0.01.
**P < 0.01 vs control group; *P <0.05 *P <0.01 vs model group.
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Table 3 Effects of guvacoline on elevated plus maze test in

mice ( x+s,n=12)

Myl GE(mgkg!) PIREEEEmm PEREAREY K

papiict — 135258+1868.1 140420
it — 18226.1£17210" 21.8+29™
Hopu 25 87249+712.5%  11.6+1.2%
2= PR 10 64929+550.8* 76+£0.9%
20 73915+636.0% 8.140.8%
40 788088924 83+1.1%

XA "P<0.01; SRAALLE: #P<0.01.
**P < 0.01 vs control group; #P < 0.01 vs model group.

2.4  EERFEMFEXT /)N R ILE S AL R B R 220
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0.001), 2 R %=L /N SOD. CAT &%
i (P<0.05. 0.001).
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Al

WK 2 fos, SR E, 2 FRSEREm 5 71
=4/NR MDA & & B ERFK (P<0.01. 0.001),
SOD. CAT FEREMM (P<0.001).
2.6 EEFIEMFENT /N FRANE LR P REZER 5-HT
DA\ NE. GABA BHAIS.MH

WK 3 for, SEERIAE, 2 FASEREm A5 711
EH/NRIK 5-HT. DAL NE. GABA & & & &1
(P<<0.05. 0.01. 0.001).
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A-NPIE, B-AEAY, C-HUPGPE, D-25 HUEEADHL 10 mgke™, E-25 HUEAIN 20 mg-kg ™!, F-25 HUBEHRGE 40 mgke™s SXIMEALLLE: *"P<0.001;
SRR *P<0.05 #P<0.01 *P<0.001.
A-control, B-model, C- diazepam, D-guvacolinel0 mg-kg™!, E- guvacoline 20 mg-kg ™!, F- guvacoline 40 mg'kg™; P < 0.001 vs control group; *P < 0.05

#P<0.01 *P<0.001 vs model group.

1 EFREBRET /R LB S SR ARAORM ( X +s, n=12)

Fig. 1 Effect of guvacoline on serum oxidative stress indexes in mice ( x*s,n=12 )
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A-XTHE, BB, C-Hiptyf, D-25HRERRHRN 10 mgkg!, E-2HBEIHR 20 mgkg ™!, F-25 FHARARGR 40 mgkg s HXHALLLE: ""P<<0.001;
SRR #P<0.01 *P<0.001.
A-control B-model C-diazepam D-guvacolinel0 mg'kg™! E- guvacoline 20 mg-kg™
#p<0.01 #P<0.001 vs model group.

2 RERMEA N RIASE LRI (X £s, n=12)

Fig. 2 Effects of guvacoline on oxidative stress indexes in brain tissue of mice ( xts,n=12)

F- guvacoline 40 mg'kg™; **P < 0.001 vs control group;
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AN, B-REAY, C-HhpGPE, D-Z&HAEARI 10 mgkg!, B-%HARARG 20 mgkg™!, F-25 FARMEHL 40 mgkg!s SXTHRAILE: " P<<0.001;

SRR *P<0.05 #*#P<0.01 #*P<0.001.

A-control, B-model, C- diazepam, D-guvacoline10 mg-kg™, E- guvacoline 20 mg-kg™, F- guvacoline 40 mgkg™; **P < 0.001 vs control group;

P<0.05 #P<0.01 *P<0.001 vs model group.

3 ZFREHPERTAGLAZ  5-HT, DA, NE, GABA HIEME ( X +s, n=12)
Fig.3 Effects of guvacolineon 5-HT, DA, NE and GABA in brain tissue ( x* s,n=12)
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A-XTHR, B2, C-HhPGYE, D-2 FARMEIH 10 mgkg™, E-2 AN 20 mg-kg™, F-2 HAEMEG 40 mgkg™s SxtRRZLHE: " P<<0.001;

SREMH R #P<0.05 #P<0.01 #P<0.001.

A-control, B-model, C- diazepam, D-guvacoline10 mg-kg™!, E- guvacoline 20 mg-kg ™!, F- guvacoline 40 mg'kg™';

#P<0.05 #P<0.01 *P<0.001 vs model group.

] ek

P <0.001 vs control group;

El 4 FFREHBIEX AXLAL S TNF-ay IL-6, IL-1p BOSZ0E ( x %s, n=12)
Fig. 4 Effects of guvacoline on TNF-a, IL-6 and IL-1f in brain tissue ( X+ s,n=12)
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AT, BAREAL, C-HupuRE, D-2% RN 10 mgkg™, E-2% FAEIEHN 20 mgkg™, F-25 FEERFHR 40 mgkg™s SXIMRALILLE: **P<0.001;

SROTA LR #P<0.01 #P<0.001.

A-control, B-model, C- diazepam, D-guvacoline10 mg-kg™, E- guvacoline 20 mg-kg™, F- guvacoline 40 mgkg™;

#P<0.01 *#P<0.001 vs model group.

] ek

P <0.001 vs control group;

B 5 EEEMREXTIE MR AT FRELE RN R NMDAR/CamkIl/Rac @ EAIEME ( x xs, n=3)
Fig.5 Effect of guvacoline on NMDAR/CamklIl/Rac pathway in chronic unpredictable mild stress mice ( xts,n=3 )
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o SRS N R, BT, BIRSAE. At
TIRE AT AN R BT . A T4l
KRB, AEW PR RS R P AR 2 4
I, EEHE RS TR 2D s AR B AR S
SR SICN R b6 O U T R E A S A
R E S PR RN R AT SRR . PR RE IR
B ET . SRR TOER T -

Ve RN T BT i - R - B (HPA
B B RO, XA RIS AR R SRR
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M3 Cort MG LGP HPA il It i AE W0hr &
W21, AT ST I 52 I Cort KPR PEA 25 HAE
REBET HPA BH520E . MDA NIRRT E by, —
SE R b S A0 A FE SR AR P ), T AL Bl
SOD. CAT 7R 2 Hi4A A 1 H 520 [ R 1444, @it
il 20 S A R A R At B P 25 A - PPl . 36
AP TR I, TEESELS THEAS 14d 5, /DR
N SOD. CAT 5% .t H MDA RS2 W% T
B, RUBEMPEAT B PTG T . A T4

FH, 2 HBEREAR 20, 40 mg/kg ZH AT B 5 B A /N BR,
MDA &, H 2B BHIm & S ae B 5 e &
/NE SOD 1 CAT Rk /KF, SREZMH—3%. H
AT, DA RS2 I 90 3 LA SRR 8 (A4 05 T &R
Gt, TR, PP E g R il ] B
) IR 23 5, U S-HT. DA 1 NE 7K F- %
AR FE S, R, IR AN EZR
Rz —Wel, fEdRIE, it yitE 2 Mgt
WA, 4G GABA REHIAIL, H SFEZ MG
FEASA7], Johnston ZEMSIRIF 7T R I, AR RS20 A2 K R
Fi U0 A A X A 3% 5T GABA BN AT 25 5]
Chul* 5T B, A AP B2 GABA £
SERAPHIF, TH S AR AT B R A B A ThRE, 4
MEHE FIRRMRKRE . KRS REM, %
PR #5771 20 2 2 19 07N BR 5-HT DAL NE
GABA &, BIZ: NI T 5% 718 A ]
SRS 5 S 5-HT. DAL NE 1 GABA /K°F
P&, g5 BARRIHBRAL 22 G0 T RE B0 A 25 A,
RARPUE S E I PSR L 2 —. IL-6. IL-1B
AA BRI RIGHDSD, nESZMERNR, W
Y R T AL R 7. TL-1B % &% R i A 2 Fi
H, 4SBT Z R RAEFAET. 5 IL-18 AHEL
TNF-a /&2 —F Z R RAMMRE 7, BT 2Rk
B MGZ R RIEEARBER, BRERAE. 5
1. BEFARHIAE T2, TNF-a Y250 52 Ffh
REIRGUE IS, Mg, H S RIS R JEIE.
BNIKHAEAEAL . BT IR SHFER < 98 E 1 o3 R HE (]
FHIRARED355), Ma SECOMRYE R 5 )Y I R 7T
(IR, B R VA B R0 2 1) S LA 1 5 11
3% TNF-o 7KFHFER], FHET TNF-o 7] LAEGE )
IR PRARES o R . A, L H
FERPHH, 40 mg/kg ZHFFifdi/N B TNF-a 75 5250 2 FF
Ko &R 52ZHH—%. NMDAR. CamklIl. Kalirin.
Rac 585 [ B 52 AR5 40 28 5 flsmT 98 12k 1Y) g3

FYUIMHR . N-HE-D-REAH W% (NMDAR) &
5 R 5 WG SV R EREAT N 9K Jiang ST
FUAH, PR RITR) G AR 1 AN P TR iR 0 S |
EEFHIEREEAT A5 7T NMDAR RIEH %K. 458K
B, 2 HOREREER, 40 me/kg ZH T 3% il NMDAR &
[13#3% . p-CamkIl/CamkII. Kalirin/p-actin 2 Rac/p-
actin. 45K W)L HBARHH AT @ 1d 4% NMDAR/
CamkIl/Rac 18 0] £8 F8 /) BUE 21 s E F o

i b, AW E ORI T A AR 25 5
PUEE RS, HAE AL S PUE A RO . #0
RGN 3 S VAN B v 2 1 | ol W4
NMDAR/CamkIl/Rac {5 S %A K, FHRGRF N
2% BRI A 2 D) R IR SR LR 7 1), AR )
R it 7R FHER A F R A 4
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