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HME HB ®RirAgatap Atk SAEA o) T IAEA & Tabuhl . Fik BIREF8m K0 % E S
#eg Wistar K R (45 %) F¥ 4ok 34 Ewa, A4, g, 415 2, @3 ZHEf R
T % (CUMS) #4226 B4 &4 ARAEA, P ERaflANLTAREKRER, —WHAL
FoMAHER ., 6 AEHATREAAT A FMNK; ER LRRAFT EZNRELRAEDL DG K NeuN #4271
# B % BrdU/DCX ratkfmfgsk; 2 A S BME L% (TMT) ZaRAF o SR A mhik (CSF)
£ 7% G £ ikiE; it Gene Ontology (GO ) /#4= Kyoto Encyclopedia of Genes and Genomes
(KEGG) i %5 & 45 # — A i dp AR b9 A K B ¥ Fe i G 5 s a3 P47 L il (PRM) B84k 2 7% @
Thmpg oA XG R G, BR OBH6AE, TAFERET, HEFAKE, KALARA K
T OBARBEE. B EDERARGEIK, RAFKAHEEERK (P=0.000); SHEAmLE, —4F
URAKRE, BRIBEE., FHEHERAEIG, RAHFRRHEE L% (P=0.000); LERKIHLLER
B, HEwaki, ERAKXKED DG RAVZ T B R Y RAYE T 4 fe3g 4 51035 (P=0.000);
SRR, WA ED DG RWAVL LI B S, AME Ty igiz (P=0.000), TMT
EOUEF LB AR A A A H A LR AT E£FREE 404, PRMEZRETF, Rps19. Rpséx,
Rps12. Rps14. Vim., UBA1 £ CUMS ##)5 Lifl, m = 4hipas7 /e T, &g =g LA RiFe
FIPAR BRI AL 2O, TR CSF ¥ 5k, 2 X509 % G KMAE R @540 X 09 %
B4 Rps19. Rps12. Rps14. Vim. UBA1, k%M Lib%uits, REIPAREIK,
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Antidepressant Effect of Erxian Decoction Based on Cerebrospinal Fluid Proteomics LU Wen-jun,
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University of Chinese Medicine, Guangzhou ( 510006 )

ABSTRACT Objective To observe the intervention effect and possible mechanism of Erxian Decoction
(EXD ) on depression model rats. Methods Totally 45 Wistar rats were divided into the normal group, model
group, and EXD treatment group according to body weight and sugar-water preference, 15 in each group.
Depression model was established by 6-week CUMS. Normal saline was administered to rats in the normal group
and the model group by gastrogavage, while EXD was given to rats in EXD group by gastrogavage. Behavioral
tests were performed after 6 weeks. The immunofluorescence method was used to observe the number of
NeuN neurons and BrdU/DCX positive cells in the DG hippocampus of rats. The protein expression patterns of
cerebrospinal fluid ( CSF ) were analyzed by TMT proteomics technology. The related pathways and proteins of
EXD were analyzed through Gene Ontology ( GO ) annotations and Kyoto Encyclopedia of Genes and Genomes
(KEGG ) pathways enrichment. Parallel reaction monitoring ( PRM ) was used to identify the proteins associated
with cell proliferation and differentiation in the differential proteins. Results Six weeks after CUMS modeling,
behavioral results showed, as compared with the normal group, body weight and sugar-water preference,
total route of mine activity all decreased, forced swimming immobility was prolonged ( P=0.000 ) in the model
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group. Compared with the model group, body weight and sugar-water preference, total route of mine activity all
increased, forced swimming immobility was shortened ( P=0.000) in EXD group. Immunofluorescence results
showed, as compared with the normal group, the number of neurons in the DG area of the hippocampus
decreased, and the proliferation and differentiation of neural stem cells were attenuated in the model group
(P=0.000) . Compared with the model group, the number of neurons in the DG area of the hippocampus
increased, and the proliferation and differentiation of neural stem cells were enhanced in EXD group ( P=0.000) .
TMT proteomics screened a total of 40 differential proteins regulated by CUMS and EXD. These differential
proteins were mainly involved in the following pathways: Ribosome pathway, Epstein-Barr virus infection pathway,
Ubiquitin-like modifier activating pathway, and so on. PRM results showed that Rps19, Rps4x, Rps12, Rps14,
Vim, and UBA1 were up-regulated after CUMS modeling, while they were down-regulated after EXD treatment.
Conclusions EXD had good effects of anti-depression and anti-hippocampal injury. EXD alleviated hippocampal
neuron injury and improved depressive symptoms possibly by regulating proteins in CSF related to ribosome and
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ubiquitin-like modifier activating pathways, such as Rps19, Rps12, Rps14, Vim, and UBA1.
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1 ¥ SPF Z&lfitE Wistar ki 60 H,7~8 &
%, 1A 180~220 g, W H Jy BRI KL 5 s
O [ VF AT E %5 : SCXK () 2016-0041, 5L % 3h
Y14 ¥ 3E % 5 4 No.44002100016162], FF 55 &
B (23+£2) C, JEBE I 12 h/12 h (O R [A]
8:00-20: 00), HHPKIFE, AL MrhEEZK
LRI B Feaitfe (Cattatal 201742 H 28 H ),

2 24 s A . BRI
M HEA L AR 260 HPOMN B E A R A
H ) HH IR 9:6:10:15: 12240 Hefil, # HLATE 2 1K,
BT A e e 2 AE 259N 1 g/mL 253, &R K

B, B4 CUHKFENIREE

3 FEIRAN ALEE PBS ZZhil ()N ERE
WA R A BR A F], LS. 16021GB016 ) ; Atk
By (R Rk, S 1310-73-2) 5 il
iR (b2 e kAR AL B A BR A w), dit5: 10043-
35-3 );#hiR ( RIETRHERILFAAFIABRA A, L5
7647/1/1); TBS Zevbife ( LI RRR G AR A A, it
51172160 ) ; — iR (JLt R FERHEA R
"), 5. A1810); DAPI (s RAEYHEAR, #5.
C1002); Tween20 ( £ HFE K LA, 5.
0946¢032 ) ; TritonX-100 ( 25 [FFE LR KA |, 5
1286¢380 ) ; Hf ] 5% 1EH L=F LT (b 33k
A ARABRA A, 5. C1771) 5 B KB A
A LR RS ARAF, #it5: 182411); Brdu
— P (4t 5. Ab6326 ), Doublecortin — i ( it 5.
Ab18723), ¥ Hif Pt (H5: Ab150077); 11
FHR P (5 Ab150116) ¥ [ 7 ME% 2k
YRR BR A ED Hl (AT AR TR RO A R
o], #it5 . G0854 ) s IR wE (A TAY T2 i
et A BRA R, 5. 161-0404 ) ; SDS ( 24 [H Bio-
Rad A7), it 161-0302) ; Urea ( 2 [# Bio-Rad
oy w), #it5: 161-0731) ; Tris ( 32 [E Sigma A A,
fit % : AB141) ; — i 75 b B (3¢ [# Bio-Rad 2 +l,
fit5-: 161-0404 ) ; it & Wt fic ( 52 E Bio-Rad A wl,
fit5: 163-2109 ) ; kPR =¥ ( 3£ Sigma A H], it
T oA6141 ) ; RE AN ( ZE Promega A+, b5
817107 ); Wk ( 24 Fluka A+, #t5: 06450 ) ;
=% LR ( £ Sigma A#], #H5:T6508); &
g E 2R AR, it 15922301239, RO 4k
A5 (B EHEEHEARAR, FYY20001-RO) ;
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B H R TR ELOHL (Il B PE A AR A8 A R
HR/T1615081032 ) ; #i #% (7% Eppendorf 23 7],
K41831G ) ; HOLILR A W fse (5 ZEISS A H],
LSM800 ) ; vkiZxbl i #l (1 Leica 247, CM1860 )
Easy nLC 4 %%, Q Exactive Fii%{X, w44t
J6EE T, Multiskcan FC B#FRL, TMT & bR
&, Pierce™ {5 pH UMK T B &, ZEHEMZ
Br LC ifit: — A 14 / /R 3, C18 LAEH:, C18 4
Brit (FEBR R /RBHE AR ) 5 R A EopL (78
Eppendorf /A 7] ; 5430R ) ; ## 71 B ARAL (72 Hr
ZHYRHE A BRAF, JY92-I1); fHIREE A (L
G 2 SR 2 A BRZA F], GNP-9080 ) ; Votex #i7%
ar ( HIERRE 2SS A R A E, QT-1),

4 FYsra . WL, SR SRR T

41 SreH ey e E N R SR 1, ]
WK A % S5 (sucrose preference test, SPT)
SRSB4 KB, SR AR E R B K O 22 B 3 AR
(<60% ). o Bl (O eh R 181 I 6 A4 )L ik
KRR CBEA TR B KNI 4K ) Fad &k
7K CEBAARTE FE I I AT R BRSO T FE R Y Y
2% o MRAEAEE FIBE K I 2 BERE SA% IR R (45 H)
TS 3 A IERA ., BIRA . ZAlgd, AR
15 Ho

4.2 WEBEE W KB,
MprEIIEEmE SR, RS N A Al d s H
it INAS [ R SR I 25 5 IR 22 6 JAl . R Willner P
P MR ] TR R R ) Y ( chronic  unpredictable
mild stress, CUMS) & #5 J5 1 7, I I LA ol 2.
W ERIETRE, 47 KB BB (85db,
5h). #UKIEK (45 C, 5 min). A (300 % /min,
5h). 8% (10h), J%E (5 H 10 h), vkokiifk (4 C,
5min). R (3 min), B/hzs(m] (12 h), Ak
K (12, 24 h) O FhSEIE R, R H SRS
T A~2 Fh, #ELE 6 8, 3 H AT BRI R

4.3 HZigrik fEEAME, ZAlad s H
WHEE Az, 78l 8 glkg (M4 T A 60 kg 1A
FEARRGN N 2 4% ) ; IEFHAMBERATH 1 IRGT
PAVAR AR A BEER K HE 15 o BE B S TR 1 1 w132k
1 BrdU IS (00 3 U, AkiElfE 4 h, HlaE
200 mg/kg, FH 23 SHUMEEL . 5 mb EFEHES )

4.4 FEACRETE AT R SERAS RS, RBER
RIS 18 e i Sy AR e AN L, B K B AILA)
FRTERUE AL, TR A i 2R A P 2 e U s
vk I # & 20 min, 4 C< 3 000 r/min & .0 15min,

Wtk B3, PRAET -80 CUKAE.

BJE— AT FIR S 24 h, PEATHEN:, AbsE
KB, BRI, KLU 4% ZREFE (4
50 mL), 4 CHEZJGEE 24 h, #iiliJ5H PBS ik
3, HAiliRA 30% HEHE (&K Z) 50 mL, 4 Cit
) BOKZDUREBGE, 288 R BUIG S e 1 B ik
(BB =R ) XFRASEITIERE, TR KB AR
2.7~6.7 mm, ] OCT A )E, vkl HL
BEEGERTI A, KR 40 wm, FHHE BRI bRIC.
YR InEZRBARG IR R, T4 4nh)E
A -20 CUKFE1RAE

5 KmFEhR Kok

5.1 175

51.1 SPTllik k45850 HEKIIZR48 h,
BEAKSLL MK 36 h, ZRUKEEE 24 h, MK w2 2
R 12 ho MR AR R B Bk e - 2 o 178 R R
A (—J 1% Bk, —IRaik ) aaliceE TR RES
PIZEATPI, IR i fA B S K 1 B —
#H, FEREAMmKA12h (20:30~ % H 8:30) J5
WA TR bR, JFARE. 115K BUARE K I 2
(KR 2 B = BRI AR & | IR THFER ).

5.1.2 Wi75K (open-field test, OFT) 55
THUART 1 h R B AW, 28 H BG4 T R 24 by
[N, LA RIS, SCR T AR E R R R
R AFRR (100 cm x 100 cm x 48 cm ) Hrie,
SRIG TG B U SR R RO OB . R R AR AR P i iy
2915 s Jaid EAVEAL K B A & TG S s, WEHE
bR S e (RIRER 5 min B3l i BlE g ),

5.1.3 58 iUk S 5 (forced swimming test,
FST) UrbkAm A B AL 35 B KAl 42 30 em,
100 cm, 7K¥% 35 cm (KEELE TREMEK, FEA
i, BERICR M), KIREEHI (25+1) T,
ST 1 h AR BRI SR AT Ry ] o AR S 5
FIEE, FRE AR BIRATHEL . MR E S K
FRZEE AR, IFAER KB 6 min AT,
SRIG 3 M & IR E AN IR IE %5 4 min %K
BRAETFIAR N AN ST (R RSP RAE/KH b, DUf
AN BN s T T i) 20 DU Sk th KT )
FIRTRL, e B 3 o BB B SR A B ] 3408
B2z SRR, ERNCRIPOTAE,

51.4 THKELL (T-maze test, TMT ) 74
A FEHLIZER 7~10 HAK, S TFLART 2 FSREM K
U8 (3~5 H)9nFE, %85 g/100 g4 &, JiHE
FREEHA 8~10 Jispik, (HRERJIISREIRIE . T ik
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B RE HRRSOE, REEK 71 om, % 18 cm,
= 30cm, HFMEK 46cm. %& 18cm. 5 30cm.,

SCES T 24 W KRB TAT 2= T R
WA TIE ISR, iR BUE B B AE P A 2
WM. IEASEREY, W EARE A EY), JF HEEHL
KW H AR T, KRR ARGE A, FFR
S ARG BAE, 1Z5e it BAnE i) fs i
th, BARE, 30 s 5 IR ERARGE, 177
HARE R, KRR EREEEA, IR KR A
KA EARE, Wz e gy s, JHCERM
1R, BHNEAS R 1K, IELR ARG 10 Ik (&
WL B2 2 min, BRKIERR 20 min ), 7224 K,

5.2 HERIEPRE T (tandem mass tag, TMT)

521 IR 11T 2 BOR K B m g A s oR
SDT[4% (w/v) SDS, 100 mmol/L Tris/HCI pH7.6,
0.1 mmol/L DTT] £ k2 R A B, SAJ5KH BCA
P AT B B B AR G AR BR
Filter aided proteome preparation ( FAPP ) J5 i1 T
JR R MR, kB & (0D280 ),

522 TMThpid M7 100 wg kB,
218 Thermo A F] TMT #ric il & BB kA ThRic.

5.2.3 High pH Reversed - Phase ik B 4 %
¥ B bRl JE By KB AE IR &, R A High pH
Reversed-Phase Peptide Fractionation Kit 17432 .
AR 0.1% =L (TFA) JEATHEPA,
SRR A BIARIC KBRS B, I A Gtk 5 AR 25
OHEATIEER AL IR, e J5 R MR EEAR R BS AY & pH &
JE VA VRO A 5 5 BB R A7 A0 FEE Ve Mo o 3 O 1) K
BERET B TR FH 12 L 0.1%FA EIRGETREM,
OD280 il & kB

5.2.4 LC-MS/MS i K4 BE o3 ke i >k
AT i) HPLC WiAH & 48 Easy nLC #1740 55 .
e A W 0.1% WKW, BN 0.1% HIR
CNEKREBER (LHE R 84% ), ikt L 95% ) A
A, AR A iR AR AR AR (Thermo
Scientific Acclaim PepMap100, 100 wumx2 cm,
nanoViper C18), £ il 43 #1 #1 ( Thermo Scientific
EASY column, 10 cm, ID75um, 3um, C18-A2)
B, WA 300 nL/min, A5 &A% B 5 H
Q-Exactive Jivg (W HEA T B35 o3 Hrs gy =8 1F B+,
BB TG B 300~1 800m/z, | 728 itk 4y HER N
70 000%at 200 m/z, AGC ( automatic gain control )
target &y 1€6, Maximum IT°N 50 ms, zh4 kSR
6} ( dynamic exclusion J*2& 60.0 s, £ ik il Z2Hk

B AT LU BT 91 R 8 - ke (full
scan) JF >k £ 20 i f & 3% (MS2 scan ), MS2
Activation Type “& HCD, Isolation Window 4 2 m/z,
TR TR 4y P 17 500 at 200 m/z ( TMT 6-plex )
%4 35 000 at 200 m/z ( TMT 10-plex ), Normalized
Collision Energy 4 30 eV, Underfill &7 0.1%.

525 HHAREEMERSH  HE Mascot
2.2 il Proteome Discoverer 1.4 17 g% & M &
HIMHT .

52.6 ‘EWEEr FIJH Blast2 GO X H
PR A A A T GO R, R KRBT LLUEG A
JP 4 Xt (Blast), GO %« H #2 1 ( Mapping ). GO
£ B (Annotation) Al InterProScan #b 7& 1+ ¥
( Annotation Augmentation) % 4 4~ 4 3%, F [
KAAS ( KEGG automatic annotation server) #k {4,
X HAREE [ BURG #E1T KEGG BT R .

53 SEA7 R Wi (parallel reaction monitoring,
PRM) $&H CSF ¥ i 25 1 HF g g 5, >k H HPLC
REHATOIE T E, 4B IKBGETT PRM i o1
Mro PRM Kzl s 4 3 Uk, 4k I Skyline 3.7.0
X PRM e SOt AT Bdi o i, 63 HArE R A H
PRk B AT 1

5.4 HIEHdER DG X NeuN #h2: o4 H &
BrdU/DCX BHYE4HMIZL  U) A 78 5% LU =F1fE (&%
0.03% Triton-X-100 ) & il &) 1 h, SRS 1ERbT
NeuN ( 1:400, mAb, Abcam, Cambridge, UK) H
4 CHBEELM. 7E5H 0.01% ik -20 (1 Tris 22 uf
oKk ks, YA 5 AlexaFluord88 11 47T 4t
(1:500, Abcam) 7£ 37 CTH#¥H 2 h, H 0.01% i
ik -20 1 Tris 2% vl k7K vh & F1 DAPI B 8 )5, ff H]
WOEFIHE I I 4 BT (LSMB800, ZEISS ) FRH A
%, i Image J #A4 ( EFE DAL ) 730
Xf NeuN FH:FT DAPI G (g i it (G 4n gy ) dE4y
T8 T NeuN BHPEZ0 M 5 E 20 B8 F R
JR[EI R NeuN 1935, DCX Yea ki Be, Hl%dit DCX
Ptk (1:200, pAb, Abcam) W E VI H. Hfb 9%
MZ%5 NeuN B¢ —5, 5 NeuN pRic AL, fEH]
Imaged 443 5350 DCX FHEFT DAPI 42 6 1) 41 it
(SNHIEL ),

6 Ziterik SRHI/SPSS 23.0 At
ot atr, SRR x+s Fon, AT EST
1) 3 21 S DL b A ] JeAs FH B I 3R 7 2 W o &
7 255 VEis H Welch K5 PR EL 3RS T7 225519
K LSD ¥, %7 22 AN 55 1 R Games-Howell
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P<0.05 NZESAGITFAE L.
% R

1 SHRBITNELE R

1.1 HFARRAEEZLILE (F1A) S5E®
Y1 Hb A, BEAYZ S IS TR R i &> (P=0.000 ),
SRR R, Al AREE s (P=0.02 ).

1.2 HU KRB KWZELRE (B1B) 5

IEH UL R, AR AR K Jm & B R AR (P=0.000 ).

SRR b, Al A K RROBE K D 2 B 0
(P=0.000),

1.3 HAKRRY SRR LE (B1C) HiE
W LR, BRI Y B4R (P=0.000), 5
IR oA, —AlNAZIW 5 S % B K (P=0.000 ),

1.4 £ 2 KRR 38 UiE Uk AS S B ) B 3R (B
1D) SIEH 4l bed, A2 580 e Uk AN sl (] 42 4
(P=0.000), SEAIA LI, —AlimdlEa kA sh
A 448 (P=0.000 ),

A B
150,
1.25
100 2
o O\ 1.00
= 50) e
A p;_p( 0.75)
B ®
H\EH {E 0.50)
ﬁ 50) |ﬂi_| : E a
X
OIS :ﬁ% & \& ;z;o
C 25000 D &
,E\ 20000 100|
I —
— 15000 R
o -
% 10000) E 50
:g 5000 _n;; 25| ﬁ
Fay hS |
?y y w, W »
8 & A 8 & A

T SIERALILEE, "P<0.01; SEUMAILE:, “P<0.05, " P<0.01
B 1 SARET LR

2 %éﬂﬁﬁTﬁ‘é’Hﬁ%ﬁtbﬁ (K2) HE#H
EE, BRES 1 RAN, BIRIALIES 2~4 K9 IE A 0%
i ( P-o-o.oos); LAY A, A eSS 2~4
KIIERFEE R (P<0.01 ),

3 KUK DG X M4 40 g A8 4k ke
B (K 3)25IEwda b, AR BrdU/DCX
FHPE 2 0] Wod s (P=0, P<0.01), SHAIZ LY
8, 2l BrdU/DCX B4 £ BH 8. 7= (P05
P<0.01),

085 - EXl
080k =
it 1157722
0.75} A
A

s 070F A

g

= 0.65f

0.60
*
0.55F
*

0.50 T T T T
AKX 2R 3K H4R
0 SIEWAH AL, *P<0.01; SERIZH AL, “P<0.05

B2 HAKRETHREEFHEILK
A 1A L —Alia
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=
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o

A B Al
T A B4R DG X BrdU/DCX BHYERMZTCHO LR MR, #F
SkFUR BrdU (£08,) /DCX (4k€5) PN ( x 10) 5 B 24 Brduw/DCX
PRPEANIZE S SIE#E HAE, "P<0.01; SHIZH E:, “ P<0.01
B3 HAHAKRED DG XA+ aiEnyiik

4 FURE DG XMt HILE (K4) 5
IEHAL AL, BIAIZH NeuNFH M2 Bk / S04 Hf L fE
eI (P=0); SEBIIAEE, A4l NeuNFH 1t
MR/ B TR (P=0 ),

5 BT ZH AL H 2 R UG IR RO 2R A

(K5, 6) RARIZHFIIE® A L0 e A 915 M B,
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6 RCRIZE I AN 2R BRI RO 1 A L A
(K7, 8) SEMALILE, —Aliadl biHzERRik
HABR 194, FHZERRBEAR 64 1. K7W
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S5 T A, R, R0 R, e R
Uit A, AEM IR B I PR RN S AR g
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IL-17 signaling pathway 1 029
Sphingolipid metabolism A 0.29
Influenza A i
% TGF-beta signaling pathway - - .
é Gastric acid secretion 1 : 0.01 .
ﬁ Apoptosis 1 047 0.02 .
= Estrogen signaling pathway 1 [N 0.17 0.03 .
Aminoacyl-tRNA biosynthesis | |GG 0.3 0.04
Transcriptional misregulation in cancer { | A N INEEEN 04 Ve
Fluid shear stress and atherosclerosis 1 [ NN 21
Ribosome | | 04
0 5 10 15
AR

B 6 WS RIKEN KEGG M4t (1 20)

10, 11) A T, SE0E ) 40 DRESZ LI
SEM 52 A N 2 R i, ARG R LR
1. B9 WoR, 766 FE MR AA AT Bt s, A
5MEARIA T, 35 MRS LIE, mifikH Al
E R EROE X —2E k. B 10 Bon, e
HEZES5 7Yt B G K
RN A . 1 R, xR EH R
B AETEAZMEAR | PIBK-AKt 5538 i . PIBTME HIn T
RNA izf . &A= Y)8 AEa i b

8 PRMXfHbrEHER DT HT GO R
J KEGG & £ /- #r 45 2R, L4 T Rps3. Rps12.
Rps4x. Rps14. Rps19. Vim. UBA1, Calm1,
Cpd 9 Fi 55 21 Jif 3% 5 A7 35 %% DI AH OC 1% 28 11 T kA7
PRM & HE &M, ik En: 5 TMT 4528 — 3
142, kA % H Rps4x. Rps12. Rps14. Rps19.
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8 -17 signaling pathway - gg; =
_ﬁ Fluid shear stress and atherosclerosis 1 [ N N EREGNNINGGEEEEEN 0.17 0.03 W
k2 0.04
o Ribosome { I 0.2 008
0 5 10 15
Sk e
8 WIS “AWA A 25 5 RIAE 1 KEGG Mg/ M) (1 20)
R 1OBRAHERA, CABA SRR EREA
. Fold Change
Sl HHAFR e P
CUMS/CON EXD/CUMS
ENSRNOP00000074005 dyskerin pseudouridine synthase 1 Dkc1 7.606 0.177
ENSRNOP00000060949 ribosomal protein L34 Rpl34 6.628 0.221
ENSRNOP00000022184 ribosomal protein S12 Rps12 3.913 0.280
ENSRNOP00000075909 NFKB activating protein Nkap 3.425 0.333
ENSRNOP00000004278 ribosomal protein S4, X-linked Rps4x 2.827 0.390
ENSRNOP00000033144 ribosomal protein s25 Rps25 2.742 0.337
ENSRNOP00000034657 ubiquitin-like protein fubi and ribosomal protein S30-like ~ LOC100360647 2.548 0.457
ENSRNOP00000026528 ribosomal protein S5 Rps5 2.414 0.393
ENSRNOP00000070331 protein kinase N3 Pkn3 2.194 0.495
ENSRNOP00000001397 transmembrane p24 trafficking protein 2 Tmed2 211 0.382
ENSRNOP00000025217 ribosomal protein L17 Rpl17 2.073 0.542
ENSRNG®P00000070867 neuraminidase 1 Neu1 2.043 0.576
ENSRNOP00000021048 myosin light chain 12A Myl12a 2.017 0.557
ENSRNOP00000071398 glutaminyl-tRNA synthetase Qars 1.942 0.588
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ENSRNOP00000038448 seryl-tRNA synthetase Sars 1.933 0.497
ENSRNOP00000056260 ribosomal protein S14 Rps14 1.911 0.552
ENSRNOP00000009249 proteasome 26S subunit,, non-ATPase 6 Psmd6 1.816 0.360
ENSRNOP00000026576 ribosomal protein S16 Rps16 1.711 0.627
ENSRNOP00000015612 S100 calcium binding protein A6 S100a6 1.653 0.602
ENSRNOP00000063496 annexin A3 Anxa3 1.626 0.636
ENSRNOP00000008509 eukaryotic translation initiation factor 1A, X-linked Eif1ax 1.518 0.647
ENSRNOP00000019247 ribosomal protein L27a Rpl27a 1.485 0.755
ENSRNOP00000026696 heat shock protein family A member 9 Hspa9 1.471 0.591
ENSRNOP00000070868 tubulin, alpha 1B Tuba1b 1.451 0.707
ENSRNOP00000072016 TATA-box binding protein as sociated factor 15 Taf15 1.442 0.674
ENSRNOP00000047328 AC129049.1 1.390 0.717
ENSRNOP00000024430 vimentin Vim 1.374 0.755
ENSRNOP00000009556 heat shock protein HSP 90-alpha LOC103692716  1.368 0.688
ENSRNOP00000074688 ubiquitin C Ubc 1.364 0.638
ENSRNOP00000034846 heat shock protein 90 beta family member 1 Hsp90b1 1.359 0.810
ENSRNOP00000012726 angiopoietin like 7 Angptl7 1.346 0.701
ENSRNOP00000004867 small ubiquitin-like modifier 2 Sumo2 1.300 0.634
ENSRNOP00000017234 heparin binding growth factor Hdgf 1.296 0.659
ENSRNOP00000033950 ubiquitin-like modifier activating enzyme 1 Uba1 1.269 0.693
ENSRNOP00000004764 EGF containing fibulin extracellular matrix protein 1 Efemp1 0.825 1.247
ENSRNOP00000013896 .Snehr.'gfcffrcfayiffer)n‘éﬁlee'??ce Serpina3c 0.809 1.220
ENSRNOP00000073724 periostin Postn 0.787 1.206
ENSRNOP00000012293 alpha-2u globulin PGCL3 LOC259244 0.783 1.269
ENSRNOP00000059194 angiopoietin-like 1 Angptl1 0.773 1.250

CUMS VS. Control UP EXD VS. CUMS DOWN

B9 HRASHIER 4 TAlAd SR 25 5 2R

HIRES IR, fEsh¥Iscsrh, 43T & RURI 51 Ta]
{OIAT RV S N R AR L EAPIE P P =
BRI R B AR NI T, S Sy A2
T RIS AEOF B3GR T G R T i
g 545145, 17 CUMS 6 & FE7 n LA 4B AU A A ik
TR FAE AL, PILR TSI AIAE 1 5 1540 1Y

HARZh YRR

AR, T RSB T EOA IR, 16
hpp e AL, W Sha5 1 55 AISAE 1) A A K I
WU, NIk, PritE i H AT aRLE G —
RE o FEALEH, iz itsn h R
PIRR, B UGE T IMARAE R BRI IR i Eh
LR ERRRGH DG XA TTH R . IR AT BE
Ryt ZE AT A R T . 5 T AT B AN 200
R ZIRTES S, n] B T A R 20
] ik 2 e o 2 AR R A, AT R
PR O T SR R R R — A I RE X, EA i
JIRHERGENK S NEOE i— S U, 5200 ik 2 i A T 14
FAERN . R, I Al ] R S 2 R e
IE old o e AL NIV L2 S TR T eSS il
PR A 28 e L R R . R B A S 2 e ofig
Tt—LRIE, 3 T R R R SERR iA
TP 25 5 0K G @i XA BT i, RENE R
AU BT ATSAE I, H 47 ) AT BEAH G EE R £

T F A TR A0 A1l i 20 L [ 95 B 40 A



rhE Y EEAE A 44k 2022 41 10 J155 42 555 10 1] CJITWM, October 2022, Vol. 42, No. 10 -1240-

31
. 0 30 o
2
2
2
m]mzf: 23 22
& 19 19
20 18
o 17 17 17
P 16 16 45 45
15
10 I I
5
0
: Feffd
5 < 5
S S 8
& g S § § £ 5
$ > S
N g 8 I3 &
5 § g § 9 & 8§

10 M SIERWH .. a5 2= 5 E N
AW R AT AR (Rl 20)

BHEEYe

11 BRI IERAS AAd . BRI AR R EA
KEGG il BT (15 20)

ZRRBEATH IO EEIEEREE, 25
SR RS Y KEGG il i, Bk 17X 9 MR, 45
. Rps4x. Rps12. Rps14. Rps19 ix JL A & 14 16
0 VR P S B RN A S B, R AR A LE AR
E KR S AT Wb R T AR BB A
RNA BRI TAES T, 2E A Y 240 i a8
O A TR R A, AR L AR
TR BT, MR I A S — > 2 B KG
B R A, XA AR S R A A
H RSRAGE A, ALEE A R N AZ AR RNA (ribosomal
RNA, rRNA). WA A5 207 A4 %
WA 4RI/ 20 fEIRN, 31 Az 23T 30 4
MR 21 2% IR 2 P ORI AR I 40 R
BE, X — iR 5 Z BRI o 2R WA (e 2

af R A7 B R A A0 0 IO B, PN R RE AR B Y
SRS AT, X V] AR S BB R R R IE B
Prge, N SEEhfEEk, HBAEMBEN 22,
Th, A NSRS, TEEET R rRNA G T fE 23 BH 1k
BB R, SEOF B AR E AL 2,
A (riboskmal protein, RP) J&A%BHAR &
BE Gy, FERR AR B R PR R AR,
DR U B . SRR . AT ST ARSI LB AT
KEUKE# T Rps19. Rpsdx, Rps12. Rps14 S5
BHARARSCEE (I 3Rk BH, i AA e TiX— 4,
FWIIAR I B AR AR 4 2 HE BB, B PR IR
FIRSRAE, AAERIEFEE SR 1324, I LAEATSR
O, AR K BRI T SGZ X [ #4841 i 1) 38 5
SR B RS, MR i S i d e Kk i
TAAWRTT R e 2 R AR RERS . faos T A1l
VR TR AGE B /R FIRLE, 8 a5 i A A 2
REI R R A A WA R R s,
TG AR I R A I B 1 TR 4

WAL, TEMAERG T, ARSI AT A
FEAEH AR SR BT, ]
BED AR R, B SRR A B 11 Vi 8 20
¥, 5 MDM2 Jg 3 R 45 65 LRI p53 s,
T F00 0 40 0 30 0 S A PR T P, AT RS
] Rps14 ] i 3% p53 il i 55 2 Fhik 42 g 3541
M MR L3 A T 272 AT K BAAR
i KRR DG DX A 22 1 200 B o B0 5 ) 15 5 43 Ak
Bt o PR IARIE R BRI T REAATEAZME AR L,
TS 5O B P 1 T8 B A B, T — A1l mT g ok
T —SERH SCAZ M AAR 8 R XTI AE (AR A I T

AT ARG LB AR BRI 9 T Rps19 .. Rps4x .
Rps12. Rps14 SE %A AH G ik B, — I
i R AIF 55 WL 2% 2 AR AT #8 # 1 Rps19 3% Fid *°,
Hori H % % py8F 5% & B, Rpl17 Fil Rpl34 & 5 1 i
Gy B OC I OCHE S, Rpl17 Fl Rpl34 [ ik7KF
55 YAt M B B R A2 AR ALY NR3CH A ) 3Rk
S TAHOC, $R7R X SRR L PR AT i i PR AR
W Kz T 2R A2 A B BIURRE 1T 2 5 7 i SR RIS
MATT S 30T B i - AR - B % (hypothalamic—
pituitary—adrenal axis, HPA %l ) HPA i i i BR Al
B RSN 22, PR AR B TT fiE i e HPA 4
BIRE T oA 2 5 SIS 295 AT 52 Wi [0 38 e
FE, (A ) BRPLEA fr e — PR AR
&, AW A BL21 K CUMS i R A Y
Rps19 &k °V, fEA 95 T CUMS K RUIE



-1241.

R E YRS A 24k 2022 4 10 155 42 55 10 1] CJITWM, October 2022, Vol. 42, No. 10

R I A R S, — S LT CUMS 1A% 5 45
h 3~4 Jil, AHASZIR T AN 5 O £ UE ST g AR
B T4 A8k, 1 4 J8 5 CUMS #27
KEFERC NI TIANERE TR, (HIEEHR AL T30
ABIE A IR B, I R s . I AHE
Io% 225 A ] B0 118 T X 2 b — S RO AR B 1 g LAt A G
EARIE AW, S35b, AR o B
1) AR S M Vg 55 L g 4 o 2 48 DA S AR JR T 1Y
SR A e R A R A — 2. (B
R EAARBLG A it — D5 . BRSROC T IIARSE A% b
RN RE AR A R SCERGORH T =, (B XHIARR
FUB A AR R kAL ISR R B, 12 MY
S FEUZHARTIBE & AL AT, 1 Al HE A B i
FITETTAER, X T RE SR Al & T AR R F Ao v
FERLH Z—

ARSI A AT 22 5 A AT AR v e B TR
38 - R %5 7 (Epstein-Barr virus, EBV ) &L X
2538 B S IARAE Z M) W] REAAAE VR E IR . EBV &
F B R R R R 5L, HA AR g 2k PP, — T3
o R, BT EBV [VAERS #h & A= WL Al AE
55 98P 240 L IR 7 5T K A 92 R R U0 T R R ik 7 5
i %, X S HARAE B SR IR AT 5 ShAmi oo
e WH B FERE MO D PR BY L A, EE R
HEF EBV B IR (Vim), B E
FE R —FhrhlE 22, 24 BN A B 4L AN AT A () —
o7 e AREERA A B NI R . TR 22 A
Wish&E A4, e 2R X 404
X THERFARMIEAS . A0H ) 2 AR ) TE 3 DI RE 2 0C
FE P Vim B RZEARFENREE RS, 786
FERAM Tz ek %0 TR R LS & F R
BN ECEE, NI E R DAY s i B 49 Of
FRomf st Bt . AR, RN Z5H rl S8 5 40
LB SRS RGN B 128 AR ARG, ORI RN A
AR, AR SRR S i E S A LE A, il
28 TR 28 1) E B T B o 2 s S A i ¥ PR AR
1, AR AR A n] RE SRR B SRS DR A D45 A
UG, LAV A 20 B ) A S R R 98 2% i
WL, REAFTAREY) synaptophysin FZE k8, LA
B A 28 e B b B, (B AE ARG AT A
D AN D A2 L A AR S 4 R S B, 58
TR AR T, XA S S A TN SR
Ive ARG TR AT K BRI B T R Vi B R
BT MR AR TR R, x4 CUMS
iy =R ]ORN A R LD Iw | S (L e 51T

AR A4 245 g aE A AR 2 e 2R ) ok
M) ot 28 50 AR 5 i 4y ) AR i 2 2 P 40 o PRI 080005 i %of
KIGHTZNE DT AR 28 TTIR P R80

FRILZAN, EFH AT ER S SR G % VI
—A 25 UBAT, UBAT J&2—Fhiz ZREB Y%
TG, AT RPN T, 2408 1 RS
FEPAWN T P UBAT B R BRIz BNz 25
IKPIEAS S (ZFEA) SRR, ZRE—1
KRR, WYEARNIIGE, JHERIFEX
B BERE MR R e T RN
FiE A A R E UK RS, 2R - N
A 2 48 (ubiquitin-proteasome system, UPS) i
PRI F O A JCEEAE A 4O 4, UPS SRR A IE T &
FFZ . FiRIr SR AN EEE KRG, 8
PEAWEFEATTHERKFMNEAR. KOy TES
Y. AR ARSI L TR, REEAY
SRS Y, B R, TEMAERS T,
UBA1 iEEAINZ RALTE i ih 2 5 T & DI RE 1T 2
JrERETY, eIt te. ARFMER . ML
F%ATPE | PR | FIRE R 5 AN 25 fih ¥ TR B AT
Bro i, #2ocHng UBAT IUREIR T BES S a2
TCRIEAS IR Z 8 . TATHBESE KB UBAT 1]
REZS 5 T ISR h 28 2E et N 2 o A i L 72
I A W SRR 2 — W RE 52 £ EH
IKARA K,

DL 25, A7 vl Re i i s A b A 1 |
RN FIEAKAEERERES, MR Sz
13, ke SR A bR, NI R F TR VE

g LTIR, ARAE %) &R ML B ALz AR E
PIERIDLTIE 2K ZFEA, ZFHEE, £
SR, ST LA PR3 niE i AN 25 AR e A EAAR
YEH BAILHRA 75 B30 o S5 AN e A T it — 2D AR
[FH, ABFFRAAEAEARZ A R Z AL, WARBR A1
XFAHIEGE ML FA (1) e L Kzt Kot ife S 2 1 o 2 2 i
WE, FEASRAAIEZE b, BRI AR A AT 25 1 2 1 o
2, SAHESE BN AR A A A T X BT LA
S AT AN X AH OGS M 2548 52 W B 9 i — 20 ]
B ARABCINAR . O 44 e ELAA I B R A

FlEEmse: I,

& 0% X W

(1] ZRR, SR W EMAREEAEB AT e (55 /R it
R [J)Shtess sl e, 2017, 50°(3): 167-168.



TE TP RS A 2 2022 4 10 J15E 42 55 10 1] CJITWM, October 2022, Vol. 42, No. 10

-1242.

[2]

[3]

[4]

[5]

(6]

(7]

(8]

(9]

[13]

Sampogna G, Del Vecchio V, Giallonardo V, et
al. Diagnosis, clinical features, and therapeutic
implications of agitated depression[J]. Psychiatr Clin
North Am, 2020, 43 (1) : 47-57.
FDHR, ARER AR ZANARTTE S R [J].
T P R 2B IR, 2021, 19 (3): 201-205.
XN, KBS, T, F L TG sEE LR R R
2R T Wi T B 1 A 2T (). R TR 2R
2018, 43 (14):2991-2998.

FE L AWARLEAS iz SR i SN S RES T 1 5
Bt 705 D). mint: KR, 2017.
FA . SR P R S Y o 000 A 2 K s DA
P AESER (D). f1 % LRI, 2011.
Willner P, Towell A, Sampson D, et al. Reduction
of sucrose preference by chronic unpredi ctable
mild stress, and its restoration by a tricyclic
antidepressant[J]. Psychopharmacology, 1987, 93
(3):358-364.
Bannerman DM, Sprengel R, Sanderson DJ, et
al. Hippocampal synaptic plasticity, spatial memory
and anxiety[J]. Nature Rev Neurosci, 2014, 15(3):
181-192.
LiuW, Ge T, Leng Y, etal.The role of neural plasticity
in depression: from hippocampus to prefrontal
cortex[J]. Neural Plasticity, 2017, (5): 1-11.
Sheline YI, Liston C, McEwen BS. Parsing the
hippocampus in depression: chronic stress,
hippocampal volume, and major depressive
disorder|J]. Biol Psychiatry, 2019, 85 (6 ) : 436-438.
Hu Y, Zhou J, Fang L, et al. Hippocampal synaptic
dysregulation of exo/endocytosis-associated proteins
induced in a chronic mild-stressed rat model|[J].
Neuroscience, 2013, 230 ( Complete ) : 1-12.
Wu Y, Tang J, Zhou C, et al. Quantitative
proteomics analysis of the liver reveals immune
regulation and lipid metabolism dysregulation in a
mouse model of depression[J]. Behav Brain Res,
2016, 311: 330-339.
Kim DH, Lee D, Chang EH, et al. GDF-15 secreted
from human umbilical cord blood mesenchymal
stem.cells delivered through the 'cerebrospinal fluid
promotes hippocampal neurogenesis and synaptic
activity in an Alzheimer's disease model[J]. Stem
Cells Development 22015, 24 (20 ) : 2378-2390.

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[ 25/

[26]

Lamus F, Martin C, Carnicero E, et al.FGF2/
EGF contributes to brain neuroepithelial precursor
proliferation and neurogenesis in rat embryos: the
involvement of embryonic cerebrospinal fluid[J].
Development Dynamics, 2020, 249 (1): 141-153.
B, /N, ROEER, A5 AR TR A
B R TRt R [J]. BE2F25ak, 2020, 26 (1):
54-58.

Norbury R.Chronotype, depression and
hippocampal volume: cross-sectional associations
from the UK Biobank[J]. Ray Norbury, 2019, 36
(5):709-716.

Li SY, Rong PJ, Gao GJ, et al. Auricular
electroacupuncture improves depression possibly by
promoting hippocampal Raf/ERK/RSK/CREB signaling
in chronic unpredictable mild stress induced depression
rats[J]. Acupunct Res, 2019, 44 (8 ) : 554-559.

llles S. More than a drainage fluid: the role of CSF
in signaling in the brain and other effects on brain
tissue[J]. Handb Clin Neurol, 2017, 146. 33-46.
Liutkute M, Samatova E, Rodnina MV.
Cotranslational folding of proteins on the
ribosome[J]. Biomolecules, 2020, 10 (1) 97.
Pefa C, Hurt E, Panse VG. Eukaryotic ribosome
assembly, transport and quality control[J]. Nat
Struct Mol Biol, 2017, 24 (9 ) : 689-699.

Zhou X, Liao WJ, Liao JM, et al. Ribosomal
proteins: functions beyond the ribosome[J]. J Molec
Cell Biol, 2015, 7 (2) : 92-104.

Ghulam MM, Catala M, Abou Elela S. Differential
expression of duplicated ribosomal protein genes
modifies ribosome composition in response to stress|J].
Nucleic Acids Res, 2020, 48 (4 ) : 1954-1968.

I, KA . BOMHAEE 15087 2 e S5 AR G
TRSER [J]. Bk, 2011, 31 (4): 488-491.
Fox JM, Rashford RL, Lindahl L. Co-assembly of
40S and 60S ribosomal proteins in early steps of
eukaryotic ribosome assembly[J]. Int J Molec Sci,
2019, 20 (11): 2806.

AT SRR BB P MR 2405 5 1) B J5 5 96 S PN U5
M2 R AT (D], 5 - FRINRE, 2014,

Narla A, Ebert BL. Ribosomopathies®human
disorders ofribosome dysfunction[J]. Blood, 2010,
115 (16 : 3196-205.



-1243.

[27]

R E YRS A 24k 2022 4 10 155 42 55 10 1] CJITWM, October 2022, Vol. 42, No. 10

Zhou X, Hao Q, Liao JM, et al. Ribosomal protein
S14 negatively regulates c-Myc activity[J]. J Biol
Chem, 2013, 288 (30): 21793-21801.

Zhou X, Hao Q, Liao JM, et al. Ribosomal protein
S14 unties the MDM2-p53 loop upon ribosomal
stress[J]. Oncogene, 2013, 32 (3): 388-396.
Hori H, Sasayama D, Teraishi T, et al. Blood-
based gene expression signatures of medication-
free outpatients with major depressive disorder:
integrative genome-wide and candidate gene
analyses[J]. Sci Reports, 2016, 6 (1) : 18776.
Hori H, Nakamura S, Yoshida F, et al. Integrated
profiling of phenotype and blood transcriptome for
stress vulnerability and depression[J]. J Psychiatr
Res, 2018, 104: 202-210.

Singh SA, Goldberg TA, Henson AL, et al. p53-
Independent cell cycle and erythroid differentiation
defects in murine embryonic stem cells
haploinsufficient for Diamond Blackfan anemia-
proteins: RPS19 versus RPL5[J]. PLoS One, 2017,
9 (2):e89098.

Ford JL, Stowe RP. Depressive symptoms are
associated with salivary shedding of Epstein-
Barr virus in female adolescents: the role of sex
differences[J]. Psychoneuroendocrinology, 2017,
86: 128-133.

Onozawa E, Shibayama H, Imadome KI, et al.
Inflammatory cytokine production in chronic active
Epstein-Barr virus infection[J]. Rinsho Ketsueki,
2017, 58 (3): 189-196.

Reed MD, Yim YS, Wimmer RD, et al. IL-17 «
promotes sociability in mouse models of
neurodevelopmental disorders[J]. Nature, 2020,
577 (7789 ) : 249-253.

Moujaber O, Stochaj U. The cytoskeleton as
regulator of cell signaling pthways[J]|. Trends
Biochem Sci, 2020, 45 (2 ) : 96-107.

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

Mendez MG, Restle D, Janmey PA. Vimentin enhances
cell elastic behavior and protects against compressive
stress[J]. Biophysics J, 2014, 107 (2): 314-323.
Liu YF, Sowell SM, Luo Y, et al. Autism and
intellectual disability-associated KIRREL3 interacts
with neuronal proteins MAP1B and MYO16 with
potential roles in neurodevelopment[J]. PLoS One,
2015, 10 (4): e0123106.
Willmes CG, Mack TG, Ledderose J, et al.
Investigation of hippocampal synaptic transmission
and plasticity in mice deficient in the actin-binding
protein Drebrin[J]. Sci Reports, 2017, 7: 42652.
Groen EJN, Gillingwater TH. UBA1: At the
crossroads of ubiquitin homeostasis and
neurodegeneration[J]. Trends Mol Med, 2015, 21
(10): 622-632.
Bax M, McKenna J, Do-Ha D, et al. The ubiquitin
proteasome system is a key regulator of pluripotent
stem cell survival and motor neuron differentiation[J].
Cells, 2019, 8 (6) : 581.
Lambert-Smith 1A, Saunders DN, Yerbury
JJ. The pivotal role of ubiquitin-activating
enzyme E1 (UBA1) in neuronal health and
neurodegeneration[J]. Int J Biochem Cell Biol,
2020, 123: 105746.
Shu Q, Lai S, Wang XM, et al. Administration of
ubiquitin-activating enzyme UBA1 inhibitor PYR-
41 attenuates angiotensin II -induced cardiac
remodeling in mice[J]. Biochem Biophys Res
Commun, 2018, 505 (1): 317-324.
Douglas C, Allan JC, Phillips. Evolution of the
ubiquitinactivating enzyme Uba1 ( E1 )[J]. Physica A:
Statist Mechan and Its Applications, 2017, 483:
456-461.
(efi: 2020-11-01  7EZk: 2021-12-21)
TG - AR
YT : TR AR



