2019 4F 12 A o ] L R 2 2k December, 2019
$29%6 H12M CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 29 No. 12

WRBEZN , Bl KU AR5 T, 4. RBOR & IEOonE SD R B AR EREAT s [J]. rb [ LR BE 27208, 2019, 29(12) : 1-9.
Chen CJ, Zhong ZF, He JL, et al. Effect of predatory sound stress on the anxiety-like behavior of Sprague-Dawley rats[ J]. Chin J
Comp Med, 2019, 29(12) . 1-9.

doi: 10. 3969/j.issn.1671-7856. 2019. 12. 001

R BCP  W O SD R Y £8 B REAT SN 1Y 2

AR R R kA

(1FEMB%  Ab TR SR IR AR 2B )70 FEM 543002; 2 AR ERI RS BEE W2 %L,
B 3501225 3.FEEAEE KA, R A5 IR 2 & R R AU, R 400038)

[WE] B MEXRHFHEGEAFRBHEL N T X SD KEREBFEAT HEm, Ak WERKRE
R B E RO NS 7ED % (OFT) AlE 28+ 53k B (EPM) A7 8284k, OFT #1 EPM 1% F- X4 8 B 4
SRR R ARTE SK - (35 4%, OFT rp ok X AN EPM JT [ X (19 fif R B 5 AN 45 B4 1t ) L 49 F P40 K R ROIRES . &6
R TR VT, 25 2K BRI Bl — 3, B AL TR RO A NS 5 1(OFT) 3(OFT) #il 7 X (EPM) , 5
Z3 X REZHAH LY, 10 min AT 60 min B R ¥ NI il 0 2 AR K BRAE OFT sk IX 5 EPM I X ) I 2 L 451
s R EI LG (P < 0.01) . KREEEE REGS EH MG 1(EPM) 3(OFT) fi1 7 K (EPM) , 347 W, OFT ik [X.
o EPM JFRE DX (7% fif A L 1) 5 B ek [ L4 528 0 BRI 3 NI (P < 0. 01) s[RI ZE 5 & N R 26 7 %, P
(1 mg/kg,i.p.) REA R0 TR & DOBOR SR IX PR RS A (P < 0.01) o 518 RS ¥ R3S I K B
B FE REREAT 1T HL B YR R 5 7 SR B S I 1] P (10 min ) B ME R A (AT 7 d) |, B R BOASTH 2,

[R5iE] AESYBIN, KEGS ¥ ;SD KU 588 S22+ 7k 5L

[HE5SES] R-33 [ XikFriRFE] A [ XEHS)1671-7856(2019) 12-0001-09

Effect of predatory sound stress on the anxiety-like behavior of
Sprague-Dawley rats

CHEN Chaojie'*, ZHONG Zhifeng”’, HE Jiali', ZHANG Shuihua®*
(1. School of Chemical Engineering and Resource Recycling, Wuzhou University, Wuzhou 543002, China.
2. Fujian Center for Safety Evaluation of New Drug, Fujian Medical University, Fuzhou 350122.
3. Department of High Altitude Operational Medicine, College of High Altitude Military Medicine,
Army Medical University, Chongqing 400038)

[ Abstract]  Objective To observe the effect of single and repeated predatory sound stresses on the anxiety-like
behavior of Sprague-Dawley rats. Methods After single and repeated predatory sound stresses, the behaviors of rats were
recorded by open-field test (OFT) and elevated plus-maze (EMP) test, respectively. The mean velocities of OFT and EPM
were measured as an index of movement, and the percentages of distance traveled (D% ) and persistent time spent (T% )
in the center zone of OFT and open arms of the EMP, respectively, were determined as parameters of anxiety-like behavior

and used to evaluate the anxiety of rats. Results Before a single stress, movement in each group of rats was similar, but
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showed a lower baseline during anxiety. At days 1 (OFT), 3 (OFT) and 7 (EPM) after stress, 10 and 60 min treatments

with a single predatory sound stress significantly decreased the D% and T% in the center zone of OFT or open arms of the

EPM compared with control and white noise groups, respectively (P < 0.01). Similarly, rats at days 1 (EPM), 3 (OFT)

and 7 (EPM) afier repeated predatory sound stresses exhibited lower D% and T% in the center zone of OFT or open arms

of the EPM compared with control and white noise groups, respectively (P < 0.01). At day 7 after repeated stresses,

diazepam (1 mg/kg i.p.) reversed the levels of anxiety in predatory-sound-stressed rats (P < 0.01). Conclusions

Predatory sound stress increases the anxiety-like behavior of rats. In addition, a single predatory sound stress over a short

duration (10 min) induced stress that persisted for at least 7 days, with no tolerance to repeated stresses.
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Note. OFT: open-field test. EPM: elevated-plus maze. DO: The day before stress. D1: The 1% day after

stress. D2 The 2" day after stress. D3 The 3rd day after stress. D4-6. The 4t 14 gt days after stress. D7

The 7" day after stress.

Figure 1 Schematic diagram of behavior experimental procedures for rats by single stress
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Note. EPM: Elevated-plus maze. OFT: Open-field test. D-1-D-5; The 1*' to 5" days before stress. D1

The 1** day after stress. D2; The 2" day after stress. D3; The 3™ day after stress. D4-6; The 4" to 6™

days after stress. D7: The 7" day after stress.

Figure 2 Schematic diagram of behavior experimental procedures for rats by repeated stresses
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OFT include: (B) total average velocity, (C) the percentage of distance travelled in center, and (D) the percentage of persistent

time spent in center. DO; The day before stress. D1; The 1*' day after stress. D2; The 2™ day after stress. D3; The 3™ day after

stress. D4=6: The 4" to 6" days after stress. D7; The 7" day after stress. CON; control group; PS10; predatory sound stress for 10

min group; PS60: predatory sound stress for 60 min group; WN10: white noise stress for 10 min group; WN60: white noise stress

for 60 min group. n=8.

Figure 3  Activity of rats the before single stress in OFT

—HEMHERT SD K ERAEAT 2 b oK LB b g A Ak 2
St PR E N 3 3 s W S5 Bk N A TR —
HEVR, PR I i A IO S 0 AR T A T ISR A B0

ZF RSN d JE ( 4) B4R RAE
W37 rh 13z 3l 3 AR (P> 0. 05, &1 4B) . 10 min
160 min KELA T I A K FRAE o e X992 3l i
T LU A5 R 5= B B[] b A5 37 B 38 41K 1 25 % B
{0035 ZbFEZH (P< 0. 01, 8] 4C 4D) | T X B4 A
[ IR R T 5 7 T8 A 3 2 =2 ) DU) TC g 3o 25 7

(P >0.05), FHUEAT I, A TR B A IR B0 o i
FEAFZI K R SRIZ N 0L T, 44 1 d Je¥RE
ARG R T AT EREAT AR [F] & Y (R
B TCEE R T M AR 1L

S PR N 3 d 5 (8 5) &4 R BUTE
W37 ()32 3 A VT (P> 0.05, 18 5B) . 10 min
60 min KEL A T I A K BUTE o e XA iz s 9%
TR LG 452 B4 B[] B 451 359 Sk 280 25 11 % HR 4
(005 AP ZH (P< 0. 01, & 5C .5D) |, 1 iX 40 A



R P A R A AR 2019 4F 12 A48 29 45 123 Chin J Comp Med, December 2019, Vol. 29, No. 12 5

Single stress

. Do y DI 4 D2 4, D3 D4-6 ;D7
I 1 T T T T 1
or]

A

| [T [ r—| [
| i R | f {

} T I f ( ! f

k- A \ ‘1 i ‘ It Y

| KX i } \

\, y B
(=] =] & : 1!
e :‘— 5 L i;.._,,_,‘,.;‘_-! ! B e | 2o S ¥ B
CON PS10 PS60 WNI10 WN60

B C D

%

o

Time in center
-

v X B R LA (%)
Distance in center
N

P (cm/s)
Average velocity

rh R IX 45 B I ] A3 (%)

0
CON PS10 PS60 WNIO

T (A) REED X5 (OFT) s ityis Sl B, HUul N i IE 5 E & P X, 78 OFT Ul i FE bRl 5« (B) BOPIHEE L (C) vh e XY i 7
ELAIA (D) 45 BRI B EL 8], Single stress : BRI ; DO RSEHT s D1 RS 55 1 K D2 MBS 55 2 K ;D3 RBJA 58 3 K3 D4-6. M5 4~6
K5 DT BLUR S 7 K3 CON 25 FIOABRAL, PS10 . KB R 10 min ARHRAL 5 PS60: KEH NI 60 min AFRAL; WN10: [ €I L 10 min
A FREH s WN6O - 1 (LR BT 60 min AMFRAL, n=8, HZZFXIMAAMLL, * P<0.05,™ P<0.01,
4 YIRS 1 K (D) KEUTE OFT H i sl i
Note. (A) The movement tracks of both rats in open-field test (OFT). The center zone is the inner square. The indexes observed in OFT include; (B)
total average velocity, (C) the percentage of distance travelled in center, and (D) the percentage of persistent time spent in center. DO; The day before
stress. D1 The 1% day after stress. D2: The 2™ day after stress. D3 The 3™ day after stress. D4—6; The 4" to 6" days after stress. D7: The 7" day
after stress. CON; control group; PS10; predatory sound stress for 10 min group; PS60: predatory sound stress for 60 min group; WN10: white noise
stress for 10 min group; WN60: white noise stress for 60 min group. n=8. Compared with the control group, * P<0.05, ™ P<0.01.
Figure 4 Activity of the rats at day 1 (D1) after single stress in OFT
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Note. (A) The movement tracks of both rats in open-field test (OFT). The center zone is the inner square. The indexes observed in OFT include: (B)
total average velocity, ( C) the percentage of distance travelled in center, and (D) the percentage of persistent time spent in center. DO; The day before
stress. D1; The 1% day after stress. D2: The 2™ day after stress. D3: The 3™ day after stress. D4—6; The 4" to 6" days after stress. D7: The 7" day
after stress. CON: control group; PS10: predatory sound stress for 10 min group; PS60: predatory sound stress for 60 min group; WN10: white noise

stress for 10 min group; WN60; white noise stress for 60 min group. n=8. Compared with the control group, * P<0.05, ™ P<0.01.
Figure 5 Activity of the rats at day 3 (D3) after single stress in OFT
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Note. (A) The movement tracks of both rats in elevated-plus maze (EPM). The index observed in EPM include: (B) total average velocity, (C) the
percentage of distance travelled in open arms, and (D) the percentage of persistent time spent in open arms. DO: The day before stress. D1 The 1* day
after stress. D2 The 2™ day after stress. D3 The 30 day after stress. D4—6: The 4t 1o 6t days after stress. D7 The 7t day after stress. CON; control
group; PS10: predatory sound stress for 10 min group; PS60: predatory sound stress for 60 min group; WN10: white noise stress for 10 min group;
WN60: white noise stress for 60 min group. n=38.Compared with the control group, * P<0.05, * P<0.01.
Figure 6 Activity of the rats at day 7 (D7) after single stress in EPM
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Note. (A) The movement tracks of both rats in elevated-plus maze (EPM). The index observed in EPM include: (B) total average velocity, (C) the
percentage of distance travelled in open arms, and (D) the percentage of persistent time spent in open arms. D=1-D=5; The 1* to 5" days before stress.
D1: The 1* day after stress. D2 The 2" day after stress. D3: The 3™ day after stress. D4—6: The 4" to 6" days after stress. D7: The 7" day after
stress. CON; control group; RPS60; repeated predatory sound stress for 10 min group; RWN60; repeated white noise stress for 60 min group; DZP .
diazepam (1 mg/kg, i.p.). n=38. Compared with the control group, * P<0.05, ** P<0.01.
Figure 7 Activity of the rats at Dlafter repeated stresses in EPM
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Note. (A) The movement tracks of both rats in open-field test (OFT). The indexes observed in OFT include: (B) total average velocity, (C)
the percentage of distance travelled in center, and (D) the percentage of persistent time spent in center. D-1-D-5; The 1* to 5" days before
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day after stress. CON; control group; RPS60: repeated predatory sound stress for 10 min group; RWN60; repeated white noise stress for 60 min
group ; DZP ; diazepam (1 mg/kg, i.p.). n=8. Compared with the control group, * P<0.05, ** P<0.01.
Figure 8 Activity of the rats at D3 after repeated stresses in OFT
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Note. (A) The movement tracks of both rats in eleveated-plus maze (EPM). The index observed in EPM include; (B) total average velocity, (C) the
percentage of distance travelled in open arms, and (D) the percentage of persistent time spent in open arms. D-1-D-5; The 1* to 5" days before stress.
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(1 mg/kg, i.p.). n=8. Compared with the control group, * P<0.05, ** P<0.01.Compared with the control group,*P<0.05,* P<0.01.
Figure 9 Activity of the rats at Dlafter repeated stresses in EPM
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