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[Abstract] Objective To investigate the effects of five-element music on depressive behaviors and intestinal

flora in offspring of fear-stress rats during pregnancy. Methods Thirty-six 0. 5-day pregnant Wistar rats were divided
randomly into a control group, fear-stress group, and five-element music group, and the subsequent litters continued
the maternal grouping. Pregnant rats in the fear-stress and five-element music groups were modeled on days 1~19 of
gestation using the bystander electric method, while the five-element music group was also exposed to Feather Tune
five-element music intervention. The fear behavior and serum glucocorticoid ( GC) levels in pregnant rats were
assessed on day 20 of pregnancy by open field test and enzyme-linked immunosorbent assay, respectively, to evaluate
the effectiveness of the model. Depression in 3-week-old offspring was evaluated by open field, tail suspension, and
sucrose preference tests. Norepinephrine ( NE), dopamine ( DA), and 5-hydroxytryptamine (5-HT) levels in the
hippocampus of the offspring were measured by high-performance liquid chromatography. Changes in the intestinal
flora of the offspring were analyzed by 16S rRNA sequencing. Expression levels of the proximal colonic proteins
claudinl, occludin, and ZO1 in the offspring were measured by Western blot assay. Results Pregnant rats in the
fear-stress group stayed longer in the area around the open field (P<0.05) , had fewer entries into the central area (P
<0.001) , and had higher serum GC levels compared with those in the blank group (P<0.001). In contrast, five-
element music exposure reversed these behavioral changes ( P<0.05) and serum GC levels ( P<0.001) in the fear-
stress group. Offspring in the fear-stress group exhibited decreased open-field crossing frequency (P<0.01) , reduced
sucrose preference index, and longer immobility time in the tail suspension test (P<0.05), compared with those in
the blank group, together with significantly decreased NE, DA, and 5-HT levels in the hippocampus (P<0.05).
Rats in the fear-stress group showed decreased diversity of the intestinal flora ( P<0.01) and significant alterations in
flora structure, including higher abundance of Proteobacteria, Enterobacteriaceae, Enterococcus, and Escherichia ( P<
0.05), and lower abundance of Spirochaetes, Spirochaeiaceae, Lachnospiraceae, Ruminococcaceae, Treponema,
Prevotella, Coprococcus, Allobaculum, Ruminococcus, and Dorea ( P < 0.05). The proximal colonic proteins
Claudinl, Occludin, and ZO1 were significantly downregulated ( P<0.05). The open-field crossing frequency,
sucrose preference index, and duration of tail suspension immobilization were improved in the five-element music
group compared with those in the fear-stress group (P<0.05), while DA and 5-HT levels were significantly restored
in the hippocampus (P<0.05), species diversity of the intestinal flora increased (P<0.01) and changes in the
abundance of the flora were reversed, and the proximal colonic proteins Occludin and ZO1 expression were
significantly upregulated (P<0.05). Conclusions Five-element music intervention during pregnancy can ameliorate
fear-stress-induced depression behaviors and intestinal flora disorders in the offspring.
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P (P<0.01) ; Shannon $5 ZFI Simpson $5 %045 4H
B2 5 G242 L (P>0.05) ,
2.4.2  FATHE SRXZE RN M5 E R R B
E2= i A|

T Bray-Curtis 25 19 3= A0 F5 5041 (PCoA )
SEIRANTT BRSO B s ) b 4 R 25 S
Ko GEAHE 7 A A 2L N P 25 O R T

GC77hit/(ng/mL)
GC content

TE: 525 UL, 7 P<0.001; SR AL, " P<0.001,
1 AATERAERINE GC & H 52 (x+s,n=6)
Note. Compared with control group, “* P<0.001. Compared with

fear-stress group, **P<0.001.

fok BHH A= g T B sk 1
Figure 1 Effect of five-element music on Serum GC HELTH ’ AT EOR I q:ﬁﬁ PR 45 1 T 3
AL
content in pregnant rats(x+s,n=06) FIEH, BARARIE 2,

R TATE RN BT NI (v+s,n=10)

Table 1 Effects of five-element music on fear behavior and serum GC content in pregnant rats(x+s,n=10)

415 375 J5) Rl DX gt ]/ s HEA UL IR n
Groups Open field around time Open field center entries times
Z3 34
=84 263.12+17.53 15.20+4. 39
Control group
B 284.32£6.86" 7.40+2.59 ™
Fear-stress group
AT L
TRl 270. 47+14. 45" 12.20+3. 16"

Five-element music group

T Sa AL, T P<0.05, ™ P<0.001; SR EAIMIE, *P<0.05,
Note. Compared with control group, *P<0.05, **P<0.001. Compared with fear-stress group, *P<0. 05.

R2 AT E RN BUNABIT N 520 (x4s,n=12)

Table 2 Effects of five-element music on depressive behavior of young rats(x+s,n=12)

45 W37 BB /m WS R n AN /s 7K Al -4 80 %
Groups Open field total distance Open field line crossings times TST immobility time  Sucrose preference index
23194
=HA 14. 69+2. 93 138.42+23. 30 98.83+18.38 76.84+11.00

Control group
IR E: . . .
B 13.43+2.30 112.42+8.27™ 124.17+17.52" 60.55+14. 96"
Fear-stress group
178 R4
AR AL 14.13%2. 36 126. 00+15. 04* 102. 08+25. 47" 74.74x13.52*

Five-element music group

5= HEMIL, " P<0.05, ™ P<0.01; 5RYVIHAMIL, *P<0.05,
Note. Compared with control group, *P<0.05, ™ P<0.01. Compared with fear-stress group, *P<0. 05.
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R3 ATEIRAAT BUEE S B 2058 BRI (s ,n=8)

Table 3 Effects of five-element music on hippocampal neurotransmission in young rats(x+s,n=8)

DA/ (ng/g) 5-HT/(ng/g)

2 5] Groups NE/(ng/g)
2314
. =L 272.39+47. 36
Control group
IR €28

195.22+42.65™
Fear-stress group
TATTE AL

Five-element music group

232.29+47. 81

284.93+80. 62

171.30+18.96 "

236. 46+54. 10*

275.12+57.76

184.44+41.15™

251. 00+39. 90*

. 5 A4M L, *P<0.05, ™ P<0.01; 5ENV LA, *P<0.05,

Note. Compared with control group, *P<0.05, ** P<0.01. Compared with fear-stress group, *P<0. 05.

R4 HATERMNAT BIBIERAE o SRR (xts,n=8)

Table 4 Effects of five-element music on intestinal flora a diversity of offspring rats(x+s,n=8)

205 Chaol ¥8%% ouT # H Shannon 8% Simpson 84X
Groups Chaol index OTU number Shannon index Simpson index
Pagary
=R 543.42+39. 80 542.38+39. 62 5.33+0. 64 0.91+0. 04

Control group
IRl & . .
i 392.11+74.39™ 391.25+69.44™ 4. 66+0. 89 0. 87+0. 08
Fear-stress group
ﬁ/ AA’_‘L/ \é
(AL 631.19x135. 47" 629. 88+135. 51* 5.59+0.92 0. 9+0. 06

Five-element music group

F A AAMEE, 7 P<0.01; 5 EAM L, #P<0.01,

Note. Compared with control group, ** P<0.01. Compared with fear-stress group, *P<0. 01.

PERMANOVA: R2=0.255, /=3.594, P=0.002
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Figure 2 PCoA dimension reduction analysis of intestinal

flora in offspring rats
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