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Abstract: Objective To investigate the differentially expression genes in hippocampus of rats under "an-
ger" stress and the changes of differentially expression genes after Xiaoyao Pill intervention by using tran-
scriptomics techniques. Methods Totally 72 Wistar rats were randomly divided into normal group."anger"
stress model control group, Chinese medicine low-dose, medium-dose and high-dose groups and fluoxetine
group. Except the normal group,the other groups were treated with "foot shock + social isolation" to prepare
the rat model of "anger" stress. Behavioral test was used to evaluate the behavioral changes of rats. The levels
of 5-hydroxytryptamine (5-HT) in hippocampus and serum cortisol (CORT) were determined by enzyme-
linked immunosorbent assay. Total RNA was extracted from hippocampus for transcriptome sequencing and
analysis,and the expression level of target gene was verified by quantitative real-time PCR (RT-qPCR). Re-
sults Compared with the normal group,the "anger" stress model control group showed significant changes in
animal behavior,the hippocampal 5-HT and serum CORT levels were increased (P <C0. 01). Compared with
the "anger" stress model control group,the high-dose Chinese medicine group reversed the behavioral changes
of rats,and decreased the levels of 5-HT and serum CORT in the hippocampus (P<C0. 01). Transcriptome se-

quencing results showed that Xiaoyao Pill mainly interferes with anger emotional stress by regulating cell me-
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tabolism,serotonin level,injury and inflammation, coagulation function,immune function,oxidative stress and

other biological processes. Compared with normal group,the mRNA expressions of Rtkn, Pf4, Hbb-bl and

Hbb in hippocampus of the "anger" stress model control group were up-regulated, while the mRNA expres-

sion of Slc25a22 was down-regulated (P <C0. 05). Compared with "anger" stress model control group, mRNA

expressions of Rtkn,Pf4,Hbb-bl and Hbb in hippocampus of rats in Chinese medicine group were down-regu-

lated, while mRNA expression of Slc25a22 was up-regulated (P<Z0. 05). Conclusion" Anger" stress could pro-

mote behavioral changes in rats,and could cause changes in gene expression and signaling pathway in hippo-

campus. Xiaoxiao Pill may play a role in anti-anger stress by regulating the change of gene expression level of

Rtkn,Pf4,Hbb-bl,Hbb and Slc25a22.
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G, R N AR R AL B (37 em X 27 em X 17 em) 9K
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g/kg + d.0.90 g/kg « d.1. 80 g/kg + d WJiH & ALIEE
W T 10 me/kg o d BIFRPE T HEE AT 2 AL
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KLU s 3 RIARMEAT . B H R RUBCA R L IS Bh
BRAL RS  BEHLEER 1 2 SD A0 Ut A K BV L ie
& 15 min WRBRMAT KA IHR LT85y, O
WL @Mt BRI ],

1.3.4 5 5-HT. IME CORT AKFM & k4%
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CORT /& F,
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P o — B Q30=80 %6 o I e ot s W e . AR 5T
Q30 CRFA I 7 I 12 i 250 #4588 33 90 %6, 1d B A 7
FF e M . X B ik I A DR e AT R R
it Ensembl $045 5 255 56 AL 4T LU X, TH53 56
) FPKM {8 , 3% % 15 {6 4 1 2 1 K F P<<0. 05 H
AN FPKM #{H=>0. 5. 22 358 =1, 5 a{<C0. 667
K i 18 22 S IR FE

1.3.7 FEFRAMKCGO) 15T AR 3 K A3k 4 A B4
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HEH LT GO 5 KEGG # B & £ 0. Hd GO 4
FradE LT 3 A F 4 H /5 FIIHE (ME) | 41 i 241 i
(CO. B 54t @mpt,
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1.3.9 SEmP% Ot & PCR(RT-qPCR) 56 4FE
TRIZO $EHOE 5 5 RNA FHAG I o 5, 2R FH 330 5% 5% +
PR e Sk ALy A 4R 25 S R AR B AT RT-
qPCR 5. Bl HERAEME ARG R A G,
FHELH B-actin fE AN S, HIGSLH Y 34 J5 (0 45 8 208
WS KIE . ] 272 St B4 S A X e 3k i
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HH 4

XI5 4 51

BAGRECC) YK E (bp)

B-actin

F:5'CGAGTACAACCTTCTTGCAGC3' 60 202

R:5'ACCCATACCCACCATCACAC3'
Hbb F:5' TGATGATGTTGGTGGCGAGS' 60 100
R:5'AGCAGAGGCAGAGGACAGG3'

Hbb-b1 F:5'CTTTGGCAGCCTCAGTGAACS' 60 99
R:5' TGGTGGCCCATCATAATCAC3’

Pf4 F.5'TTCTTCTGGGTCTGCTGTTGCS' 60 163
R:5'CAGTGGGGTCCTGCTTTGATS'

Rtkn F:5'GTGCAATAGCCGGATTCTCA3’ 60 171
R:5' TCCTTCCACATGAGTGGGATS'

Slc25a22 F.:5'CTAAGACACGGCTGCAGAAC3' 60 174

R:5'AGAAGTCATTAGCAGCCAGC3'
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21 KMV T IEH 4L, 287 I s A0 % HR 2] 7K SF- 1545
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0. 01) , H 24y 5 7] 12 20 1 980 P8 7T 41 oo vk 50 2> (P <<
0.01) fHH 2 5 ) i 4 AN PG 7T Al 4 ) Lh g 22 7 8
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*®2 BAXBYFHHEER (2 +5,5)

S EEY) AR

215 n

SHGHT 1 K STHAE 21 K SEEHT 1R S 21 R
E A 12 79.75+16. 44 76.33+£12.38 12.0842.75 10.6742.19
AR IO IR Y Xk AR 2 11 84.09418. 50 38.64420.89" 12.1844.09 4.64+2.11°
rp 2 A% ) 12 88.58420. 65 45. 67418, 40 13.92+5.23 5.9241.68
e 24 v g A 12 92. 33420. 83 59.50413.157 13.08+4. 25 7.5041,937
rh 2l g = Al 12 82.58429. 86 74.67+13.187 13.6742.35 9.8342,337
HPGIT 41 12 86.50421. 20 74.42412.357 13.5843.09 10.1741.99%
F 0.518 13.219 0.516 17.153
P >>0.05 <20. 001 =>0.05 <20. 001

- 5 WS ) B IE A LA, T P<C0. 05 5 55 v I ) BB A% I 8o 700 ke IR 4 e %, T P <C0. 05,
=3 FHRRBETAHARBER (2 £5)
B ik Ak Yk BRI ()

215 n

SHGHT 1 K STERAE 21 K SEHHT 1R R 21 R
ERA 12 2.17£1.47 2.58=41.51 5.8343.54 5.9242. 31
IR N VBB AR o) B 2 11 2.55+1.75 9.9145.01" 4.45+3.45 49,00+22.47"
e 25 6 4 12 2.75+1.48 8.33+3.80 5.42+3.00 38.17417.61
rp 2 ep ) 4 12 2.58+2.07 7.50+3.15 4,83+3.81 21.25+6.827
rp 2l g ) Al 12 2.75+1.96 3.25+1,227 6.67+5.12 8.25+3.98%
FPEITA 12 3.00+1.60 2.50+1.457 7.424+1.53 6.5844.62%
F 0. 310 14. 009 0. 855 26. 620
P >0.05 <0. 001 >0. 05 <<0.001

TE < 5 R I i) BEIE % 41 LU, 7 P <C0. 05 5 15 [a) I Ji) B & I 08 4 % AR 4 b %8¢, = P<<0. 05,

2.3 HBHAKRRED S-HT.,ME CORT /KT H &
AR T IEH 4, <7 N A U IR 4l 5-HT .CORT 7K
ST iR (P <0, 01) 5 A T 487 ] A A % HR 4, v 24
IR R 28 v ) L e 24 R R A R R P T A
KEL5-HT.CORT /K-FHFEAL (P <<0. 01) Hh 255
Rl MBI HAM LR ER B LR ITEE XL
(P>0.05), W4,

2.4 RNA-Seq 253857

2.4.1 ERERIKIEFNSH ] Ballgown #1714
AR R K 19 RE L A AT TR 4 ) 3 R G 22 S R A
et 22 A GoihFE LA (P <20, 05, 2 254K
>1.5 8<<0. 667 HZH M FPKM {5 =0.5), H#K
FIEF AL, 787 O b B X} IR 2 A 43 25 5 Kk 3k
B Hop RS E 28 A, TR 15 AN M TR
N AR A HR A 25 4 25 S AR L 42 4L H

R E S 22 A4S, FRBEE 20 4>, WA 1.
x4 HBHEKRELD 5-HT. MF CORT KELLE (= £5)

2150 n 5-HT(ng/L) CORT(pg/L)

ERA 12 416. 862424, 65 163.3949. 40

RN EBRI T IRAL 11 559.83+24.65" 218.5146.14"
TP 2 AR i 12 519.794+23.147 200.93+7.567
w24 v ) i Al 12 479.95+16.017 185.60+9.157
o 2 i ) 12 448.27+20.317 177.60£7.767
FVEITA 12 449.29+19.627 178.64+6.987
F 57. 370 69. 031

P <<0.001 <<0. 001

T S IEW AL, T P <C0. 055 15 &7 L A0 20 F I 41 He A%
7 P<C0.05,

2.4.2 ERREEN GO EESWER MHRTIE

WL TR NN O B X I A 25 S R GA B Y B AR B BP
AH 34 2%, LR 25 5 R R DY 2 O % A D 4R AL i
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BT S L RNA YA B 40 7T 0 4%
U 2 5 R AR FE D R 2 R /ARG | L e [
Al aff | 20 S Al A B L A . B AR E MF 4 H 16
FoLWMERRIENEZY L RNA R4 1,
DNA Z55 55 A B R 35 TR 22 5 RaB 5K

- ERFERER (12964)
- ESEENTEEA (15

F W R E A R TE PE P AR TE M A LR S A
MRS EHEREALE UMK S, &%
CC4%H 13 4, LR RELN FZW LA A
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FEW MBS R AR EA-NAEAE S M
AN S NI NN VIR 3 VSO 53N 1IN 5N

2.4.3 EREKFEN KEGG il I & 4% 0 fr g 1
SN PRI BR A 5 OE R 4 25 S R IR A L
AR 3 AWM. P LA ERRBEENEER 2
e W AR HE B eSS PR ESREE £ 1
5 V6 BB PRI LG . h 25 20 5 287 I S A Xt
MAZH 22 S ah BE A LA, e A 3 3 S %, Horp I
JHEFEBENSEDN 1 X B APAEBRT 1
RN 2RI E B 2 5%, 9 R AR N HE U
JERE ., WA 2.3,

¢ ERBEMLARE (22)
© REERER (13002)
- ERBEMTHEES (20)
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—log10(P)

~

0

—-log10(P)

2

A log2 (B4

2

5.0 5.0

: 0.0 ‘
lox2 (EREHD

A RN AR XS BB AL s, IEW AL B PG vs. 7R OB R XS BR A 5 22 AT PSR ON I I SRR 4 o RN R R LSRG REZR O P OIBI(H.
B 1 ERBRIEEFN mRNA XA

ERFSER
JEM 4 RIF [ro05143]- °
b [rnol ] s
o2
p
0.000 400
0.000 350
0.000 300
JERX [o05144]- @ 0.000 250
340 345 350 355 360 3.65
A BESH(-loglopP)

ER{ESi@EE
B
e 2
p
HERBMEOHLE [rno05415]- ® 0.001 955
0.001 950
0.001 945
0.001 940
268 270 272 274 276
B BHENH(-loglo p)

TE A B2 5 R FE LB Jy Tl 22 e R I IE D B b 4k B4 B PR B @ 51 A AR o P (—loglo 540D .
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B
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p
BB HREIR [Mo05168]- Py 0.009 280
0.009 260
0.009 240
0.009 220
0.009 200
200 202 204 206 208
A EESB(-logl0P)

HAFSERE
JEM 4R RS [rno05143]- P -
o2
P
0.000 400
0.000 350
0.000 300
JE& [ro05144]- @ Sioaas

340 345 350 355 360 3.65
B BRI (-logloP)

TEA A LR R RN B T2 R RIB D [ rh 4 B4 P AR S i k51 A AR 7R P (—logl0 #4k) .

& 3

2.4.4 HEBEIALMHERREENSNT HIEFH
vs. BRI LRI B2 os. 2 S EEIS T E
ZRFB IR E M E] 1 ADCHEHRRF Sle25a22;
BEIEH AL s, “FR7 NI XS BB A s, 2G5 4108 T
Ja bR ) 2% S RIS AC 46, 15 8 4 A SR
Rtkn.Pf4 \Hbb-b1,Hbb, & B i & AL AT fig 18 2 97 55 i
A KL PR 2 R KT [l < R R B o . L3R 5 4,

RAHE vs. “BEHRENRBAZRRAERE KEGCEREEST

2.4.5 RT-qPCR BiFE2 7R F LR MK T IER
20, R N PR R X BB 4 Rtkn, Pf4, Hbb-b1, Hbb
mRNA ik i (P <C0. 05),Slc25a22 mRNA
IR IH (P <0, 05) ; FHEL T 287 I B B X BEA, rh 24
2 Rtkn.Pf4.Hbb-bl,.Hbb mRNA Fik¥ Tl (P <
0.05), Sle25a22 mRNA £ ik EiH (P <<0. 05). 5
RNA-Seq &5 —%, W& 6.

x5 HEADBAERERZX
HH iE % 24 FPKM {4 CHRET N R R X R4 FPKM {H 254 FPKM i HE A A
Rtkn 0.347 551 714 1.931 809 377 0.133 394 392 rhotekin #£ A
Pf4 0.535 156 126 1. 858 544 922 0.852 898 253 IiL/NR B F- 4
Hbb-b1 2. 659 589 586 3.683 217 765 2.726 812 490 I 2135 1. 81
Hbb 3.188 591 537 4.059 093 235 3.038 170 894 M2L3E H .8
Sle25a22 1.081 025 776 0. 000 000 000 1. 057 663 210 WA KR 25, 5L 22

T AR 4] FPKM {H b 41 18] 35 K % R 8 FPKM A9 218 .

x6 HEANEREERXRELEBERE mRNA RIEHFWE (2 +s,n=9)
20 51 Rtkn Pf4 Hbb-b1 Hbb Sle25a22
EH 4 0.0140.00 0.02+0.01 0.06+0.02 0.17+0. 04 0.01+0.00
IR VRS TR Xof R 2 0.0240.00" 0.0640.01" 0.1640.02" 0.4640.14" 0.0140.00"
hZhaq 0.0140.007 0.0240.017 0.0940.03% 0.2240.047 0.01-+0.00%
WS IEFAL R, T P<C0. 055 5 <& R i B R4 g, T P<<0. 05,
M vs. N down D vs. Mup 3 'IFJ- _L/e
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