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RT-qPCR 460708 BRI #4 Ak I 1~ CXC fiddA& 12 ( C-X-C motif chemokin ligand 12, CXCL12) 41 jits A
T-(stem cell factor, SCF) F1.0JJE[B] Bl 422 55 |1 45 ( connexin 45, Cx45) mRNA FiA/K ;% A ELISA ¥
DUREE CXCL12 (SCF R IR K St HAEA T ONE Cx45 HHE . 858 O— g . 5 C 4
o, W12 W2 2/ B AR , 1 BRAR B Se g I Ja 1 B, FLME RGPS 22 /DR E B i . W1 W2 4
F TRl ] C 20 5 C 2 /)N BRI o ot Bl M TR B [T T m 36 m , W1 W2 2 (R BT i TC W i 34 W2 /N BR
T H8 K0 2 T R (P<0.05) s Qi # M. 5 C 440 kb, W2 41 WBC \RBC % H \HGB ¥k i . 3 7 & ( P<
0.05) ;W1 21 W2 4 PLT % H 2 % 7+ (P<0. 05) ; @MNE HE Ju 5. 5 C 4AR L, W2 2/ UM IE 1 %
S5HBE0 ARG, LLBEX IS K ; @WRT-qPCR A 25 5 7R . W2 410 IEZH 40 Cx45 mRNA 63k 1 3% 5
F C 4 (P<0.05) ; IR 2L SCF mRNA ik 3 5 C 41 W1 41 (P<0.05) ; &5z A6 I 45 5
N WLGTR W2 41/NEUD AL Cx45 B & 2 B 3 = T C 41(P<0.05) ; @ELISA Kyl 25 58 i 7w - W2 41 i
EZHEY SCF & 3R B & & T C 40f W1 41 (P<0.05) , W1 % C ARGt #E L. &5 o397
PRSI o JULEH P T 17 55 %88 32 4, S99 JALE 32 1M BV , 154 a4 o e ok B3 o, T2 Bl LV o AR, 3K T
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Effect of overwork on hemopoietic function of spleen in mice
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[ Abstract | Objective To investigate the effect of overwork on the hemopoietic function of spleen in
mice. Methods A total of 18 C57BL/6] mice were randomly divided into 3 groups, i. e., control group
(C), 15-day-overworked group (W1) and 30-day-overworked group (W2). The mice from Groups W1 and
W2 were forced to keep standing in water for 8 h and restrained for 3 h for consecutive 15 and 30 d,
respectively, while those of Group C had no special treatment. The general condition, food intake and body
weight of the mice were observed and measured. After modelling, the mice were euthanatized, and the spleen
and heart were isolated to calculate spleen index and observe spleen pathological changes after HE staining,
and then blood routine test was performed. The mRNA expression levels of CXCL12 and SCF in the spleen and
that of connexin 45 (Cx45) in the heart were detected by RT-qPCR, and the protein levels of CXCL12 and
SCF in spleen were detected by ELISA. The cardiac protein level of Cx45 was quantified with
immunohistochemical assay. Results (1) General condition showed that Groups W1 and W2 showed coarse
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hairs, increased at first and then decreased in activities, poor mental state, and larger food intake when
compared with Group C. The body weight of Group C was increased with the feeding time, but that of Groups
W1 and W2 had no such change. The spleen index was decreased significantly in Group W2 (P<0.05). @
The results of blood routine test showed that WBC and RBC counts and HGB level were significantly increased
in Group W2(P<0.05), and PLT count in Groups W1 and W2 was significantly increased compared with
Group C (P<0.05). 3 Spleen HE staining displayed that the boundary between red pulp and white pulp was
not clear, and the region of red pulp was enlarged in Group W2 when compared with Group C. @ RT-qPCR
showed that the mRNA level of Cx45 was significantly higher in heart tissue of Group W2 than that of Group C
(P<0.05), and that of SCF in spleen tissue of Group W2 was also higher than that in Groups C and W1 (P
<0.05). (5 Immunohistochemical assay indicated that the protein expression of Cx45 in myocardium of Groups W1
and W2 was significantly higher than that in Group C (P<0.05). (6 ELISA revealed that the content of SCF in the
spleen of Group W2 was notably higher than that of Groups C and W1 (P<0.05), but there was no statistical
difference between Groups W1 and C. Conclusion Overwork destroys the tight connection between cardiac

myocytes, enhances the hemopoietic function of spleen, increases WBC count, and then forms a hypercoagulable
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state, which may be one of the precipitating factors for cardiovascular diseases related to overwork.
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1.1 &R AH5HE
ELISA #3457 & B X 00 /R A4 7 A A R

), A0 IE] B % 2 1 45 (connexin 45, Cx45 ) Hit A&l
H DA TRA R A AL I — b A
A B R F] L PCR 519 (HE G a3 5]
BRI R A YR A BRA R B RO H
HERRE - R 2 IR ), & 2R e VR AL o
AL B E R 24 B 52304338 4y 23 A, A A I
100 B 56 AR AR A RS W)L R B R L0 A i
PRFAARABR A ], et B A e R ot t, &
F 2l )4 i Y8 40 43 A A 3 EG R 1 B A R
A, 9 i PCR (U B A6 5 A M3 A= W Bl H A PR
YN
1.2 %£B%BaHhhh5oa

SPF 2 itk CSTBL/6] /INEL 18 L, 9 JH i , 14 i i
20~23 g, th 22 HR2ESE sh Py o . SR A REALEL
FREK 18 HUNRA R 3 4 (n=6) XFRR(C) 4l .3
515 d(W1) 4 33595 30 d(W2) 2H, 5280 T 22 M R2
GLP 5B iEAT , SEBG /N BUE B PR SR 1, fRl R34
BRI (24=1) C BB 45%+10% , WE£r bR ik,
FHOK o ARBIFSE 28 22 N K24 50— R B AR R 2 L 4t
#E(LDYYLL2023-401) .
1.3 Sp#EAegs

RN W1 LA W2 2/ BUBCA K & e K
S8 h, KEWFEK 41.5 ecm 5% 29.5 em 5 16. 7 cm,
K (120.2) em, K (25+1)C, PR/ R HE %
FHARGE A 3 h, 455 i e e b, A f s sl K .
W1 241 W2 41530 i Le i #85 15.30 d, C 41 1E 1) 3%,
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AECRFFRAL BE o A A AR I A H/N A PR fe
PR,
1.4 B

TERESE U /NSRRI IS ST ) (100 mg/kg)
IR I i R BR BRI 25 EDTA HLEEE 13 S P IA I 8L
INBRAEEARBE , 43 s HLU I JLNE , TS PBS 22 il i
U, PRI o, 33 WU 5 4 [ 90 45 %30 = JAL e I
/NIRRT (mg/g) 1o AR IIE CONEHEVE T2
PR WP 1 E  HARBUE O IR ZUE T80 C A}
e e W1 AP AOREER] 15 d, HAR P4 W 2|
30 d, ZJG BObt s Rt W 2 i 8k 2] 15 d,
1.5 g HAEN

B 0.5 mL 5 EDTA HUsgss , Al 4 i 1 20 i
(white blood cell, WBC) . 2T 4 Jii ( red blood cell,
RBC) . Ifil /MR ( platelet count, PLT) %t H M Ifil 2175 A
(hemoglobin, HGB) ¥ J& . /NEUMLIRAFE i 75 4 C UKA
TRAF, 7 d PN 5E RS
1.6 HE #&47REH S FAR

WP 2 5 T I A 11 5 IR ME 4L 280, PBS e 22 3R 1
T ] 5 Y, O BEBL K, A AL 3 O A B 2 2 D
2 pm JEEEESY) R E T HRIOT 1,37 CHFRM T
W, ERIG 65 CLREE2 h, s u) v KRS o K] &
TIHARE YWY 3~5 min, LR M Z KA 68 K0F> , 7
AKRBE 1 h 5 AZERKEED . YR MU 85% \95%
AR ARSI K 45 5 min, ABFLTYSE P8 5 min, TG
KRR, 22 — RRAEY) g B, h M I R )
BTG BB TSR RERIRI T4
1.7 Rzt é

BUONEH A W3R, O U DI & SE D) i, B
JEZ) 4 um;60 CHE i 3 ; s KA s TR B 5 7%
WSS RN —PT (bt Cx4S Hrik) &
&, PBS PEIEBL, i — 4T (fedi, HRP FRid) ; PBS ¥
VJa AR N B0, DR AR S L A A, K S 7
WGE o BT WG TS RAEIEUR T .
1.8 RT-qPCR #m mRNA &k

AR R & U I B KR, B R A7 T =80 C Y.L
JUE JELEARAS , SRS AN B O IEFGIEZH 2 P EL RNA,
XU EE LR 1) RNA AT 24 Lo 3] i i e , (i L2k Ji2
H 200 ng/ L FCE B AR ZR X RNA 647 RO 5%, 4k
5 cDNA; 1] 5 FC il RT-qPCR W AR &, T 906 & i
PCR S8 BLA H527% SA X 4 A T3 AT AL, /N
SRR ¥4k I 7 CXC AR f& 12 ( C-X-C motif chemokin
ligand 12, CXCLI2) . 1 4 ffg Al + ( stem cell factor,
SCF) .Cx45 FEH B 5 19PN L3k 1,

&1 SCF CXCL12 Cx45 EREI5 ¥/ 5150 7 RN

B IS5 —3") Fr BRIV bp
ATAACCCTCAACTATGTCGCCG

SCF 186
GCATAACACGAGGTCATCCACT
AGTGACGGTAAACCAGTCAGCC

CXCL12 116

AGGGCACAGTTTGGAGTGTTGA
AGCTCGGAGCAAACCCTATG

Cx45 172
AATTCGTCGTCGGCCATCAT

1.9 ELISA & 340

Wi ELH LR e o0 WIS B0 B BT InRE (Bt
A SFEAR) 100 WL, 37 CHFE 1 h; W3, AN A A
100 wL,37 CHFFE 1 h; 3kt 3 U IRz B 100 pL,
37 CHER 30 min; YA 5 ¥ ;i TMB JEE4 90 pL,37 C
W E 10~20 min; BFFLIIA 50 WL 28 1B, fd FBEFR X
FE 450 nm PR RE YE R AR, - 1 br o 260 e 4%
4R P SCF CXCLI2 ¥R
1.10 %t oW

TEH] SPSS 26. 0 GE -4 {4 % 5% 36 K i 47 404
BT A BOE EA T IE S PR 56, 96 2 1E 2520 A i e %
B DL xxs Fm o /DRUAT R S E R R—4 MR
FHBOREAS ¢ A6 56 5 1A 0 00 6 o 9 48 4 1
B .PCR | ELISA | 8 20 Ak 31 i 0% Rk 41 8] Lb %5 R A
ANOVA Hu R 2 J5 22 40 M, #F — 25 0 9 LG 4ok
Bonferroni ¥ 4% i, P<0. 05 N ZREF G2 L,

2 H#R

2.1 DRMFL AR E SR AR RO

5 C M, WL 4 W2 41/ AL B S iz B K
ROGEE TG BRFR B SE 1 5 N, & 5 B R b 1T
[B] A28 T2 7 BRI IR B A , FLME R OIS AR 25

N N EL s C 45 5.10,15,20.25,
30 KRR T4 0 R, ZR ARSI E (P <
0.05), W1 W2 N b ER LG ITE L (P >
0.05), W1 .W2 4155 5.10,15.20.25 .30 KA =S
C At m gt E L (P 39>0.05) , 3K 2,

®2 BANRERE(g,n=6,7ts)

R[] C4 W1 4 W2 4
EABS 21.63+1.38 22.05+0. 49 23.78+1.32"
B5R 22.80+1.79* 22.73£0.41° 23.68=1.09
%510 K 23.20+1. 43" 22.43+0. 76 23.25+0. 86
%15 K 23.50+1.22° 22.27+0. 66 23.52+1.22
%20 K 22.97+1. 50° - 23.48+1.18
H 25K 23.78+1.37° - 23.4220. 93
%30 K 23.37+1. 63" - 23.90=0. 82

a:P<0.05, 5 K4 % 0 £k45;b:P<0.05,5 C 40 F) — &t
Rt
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AN S 0 KL, C 4 W2 4155 5,10,
15,2025 30 KA W1 4155 5,10 Kb 2257 Jogiit
FE(P>0.05), WA 15 K, W2 4145 0,15,
R EEME ST C4H, ZRAAGEIT AR
(P $4<0.05) , .3 3.

R3 BHNRHERE(g,n=6,x%s)

Fisf ] C W14 W2 44
HOR 3.15+0.33 3.230.26 3.59+0. 16"
5K 2.830.30 3.150.57 3.40+0. 55
510 K 2.90+0. 20 3.18+0.35 3.210.24
15K 2.84+0.43 3.58+0.33" 3.37£0.20"
5520 K 2.89+0. 19 - 3.34+0. 48
w25 x 3.02+0.20 - 3.42£0.22"
530 K 3.17+0.21 - 3.46+0.22

a:P<0.05, 5 K48% 0 £b4:;b:P<0.05,5 C 20 — &
RN

5 C UM, W2 AR ECT R, 22 R HA S5
TR X (P=0.001) , HoAYEH W XS L 22 e 3 J04e T
FE(PY>0.05) LK 1,

49 a

y o

W
1

JEEHE 50 (me/g)
N
L

—
L

(=]
I

C4 Wi w24
a: P<0.05
1 &ZA/NRAEBEEE
2.2 AL
A5 A/INBUEL AN 220 I 212 R /MRS

W4, 5 CAMLL, W2 4B 40 L4004 H , HEB
WP TH (P<0.05) , HoR 4 W L8225 04 it

B (P F¥>0.05); W1 21 . W2 41 PLT % H B g ¥ hn
(P 14<0.05) , W1 415 W2 41 H 2 5 T 55 25 3
(P>0.05)

%4 £&4/NFE WBC RBC HGB .PLT tb3(n=6,x+s)
HGB/ (/L)

5] RBC/(10%/L) WBC/(10°/L)  PLT/(10°/L)

(OF:: 8.95+0.55 7.08+2.01 489.33+273.57 139.33+10. 39
W14 10.29+0.48 8.33+1.50 939.00+336.34" 154.17+8. 16
W22 11.09+1.70° 9. 60+0. 89° 874.83+97.04" 167.0019. 89"

a:P<0.05,%5 C ki

2.3 HE #& 4547
/NERARAE G EED) WL 2,5 C 4l An W1 244 t[:

W2 2H/NERPEIE HE YL@ 2186 5 J 380 AR08, 4158
b
2.4 Cx45 SCF .CXCLI2 %1 £ ik AT

RT-qPCR i 45 2 /N RO HIEZH ST CxdS 21
4irh SCF .CXCL12 [) mRNA ik KF(£5),5C4
FHEL, W2 L0 A 2 Cx45 FRIB B3 im (P <
0.05) , AR AWM LA 22 R G242 L (P 3>
0.05) ;W2 41 SCF F2ik%5 C 41 % W1 4B 1 in ( P<
0.05) , HoAvdH [l LA 22 R Ie e i L (P>0.05) 53 41
/N CXCL12 YRR 2E R TG L (P $4>0.05) .

x5 &HH/NRE Cx45 SCF F1 CXCL12 ) mRNA
FKIKE (n=3,x55)

215 Cx45 SCF CXCLI2
c4l 1.02+0.22 1.0420. 35 1.0120. 15
W1 4q 1.29+0. 18 1.440.52" 1.02+0. 09
W2 4 1.78+0. 17° 2.57+0.23" 0.89+0.07

a:P<0.05,5 C 481b%;b:P<0.05,5 W2 4arb4k

2.5 RRMABFETZTHMIGM Cx45 KGRk
W1 41 W2 HEFEEERIN L, 6 H Image J K

PERT MR BEA TIN5 BT, TP B B R Cxd5 3R
EI S AR W W2 /N R AR Cx45 2R

HHHE T C4(P<0.05), W1 415 W2 4] 25K
jT:?jﬁ TR X (P>0.05,/4 3 .4)

WhPu: & #i ; RePu: 2L %8
A.C41;B.W141;C.W24

2 JRANBEREREZETW
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B4 FANMROMALF Cx45 ZERZTENN

2.6 ELISA ## SCF CXCL12 & ik

W2 AT SCF SRR A g C 41 4 W1
AW (P<0.05) , W1 4155 C 41 SCF 2 [ %Kik
AR 2252 G R L(P>0.05) 53 41/ RIS IELL
YUk CXCLI12 {8 AR B P L2 S ¥ o gt it
SR SL(P3>0.05,%6)

&6 HHA/NR SCF #1 CXCL12 RIEKFE (pg/ml,n=4,x+s)

21 51 SCF CXCL12

C 2 162. 67+54. 18 1 145.61+320. 49
W14 193.47+17. 60 1 255.35+140. 84
W2 2 378.56%7. 83 1 397.57+116.27

a:P<0.05,5 C % ;b P<0.05,5 W1 2Lrt4

3 iTFig

3.1 it BT Ak IR lam A1) 6 K 0E &

1 95 dE TAER Rt 55 35 B K O3 )
it FE AR ORI 8 WA ROIRES . AR SEI SR 55 Al
AV f B /N BASSR0 Fy d 7 J  E FHIBMR 3 K P 3 7 4
B ARSI T o 55 R, S IAE AR B 35 TG
AN A T30, i T R AT A A
BRIV OEIE7/L il

Cx45 S AN MRl i — AP EE B R B L, 2 T
SR A LA O JULAN L 8] 9 15 4% , o0 IR LA o Y 2 2L
W BRI VAL AL AR S R )R,
DL Cx4S R KRN o A BFFIE i 95
KBV L Cx45 fy k3 in'> | FRE, 76/ UK A0 L
FEFERT , oA 0 2.0 0 Cx45 B, ARSIk
SR FH DA 3 57 B8 v i) 670 T ) 3 9t DK S 36 12, T kil
SUEISIER O VAR W e M g g i = R (S R R N |
Y 1A B g i i DK T e 7K e ) SR A R T A
T YRR D7 R B A R, AR SR @ i RT-qPCR Fl e
FEHALAI 10 Cx45 mRNA SR YRR 25 R 8
7 1 95 /NERUO IR Cx45 mRNA K228 1 Y 460k 7 1 5 4
i, 5EEE I R . ARSI R
OLRIR b 55 /NS RIS B G ST R FLME 2T
B Fifi 5 T AN [R] A0 15 0 328 it IR K IS KOG
MG, /R R A R AR i 5/ R
AR (/N EUAR B 2 4 R s SO0 B /IS B AR o
WS I (B 34 T34 0, 3 57 /0 B A B i - T W g 4G
25 b UL St ST AR ST A AL
3.2 & HAE AR S R 49 SCF 38 hnifs &% e 48 91 1% o

T4 e R T (stem cell factor, SCF) , M FR Kitl, &
FHIRAE MBS o-kit 25 4T KR AEYIFVER,
Xof 1 IfiL T 40 9 ( hematopoietic stem cell, HSC) 422 Fji4H
LML EA T IZ WA Y2 G P SR ZERF HSC | e-kit+4
R LA LT FR B BT 1 A4 R, AR /DN BRUGE
2185 X100 5% o T P B 40 M e 1) i 40 4 45 SR
JIGRFE SAy S A D B L P IR i B, TE A B S RRUE 1
TEOLT ,SCF Xof /) B ILIE 325 1M 2 e TG BH 2wl , T 7
BELFAEAL B P2 RO WU FE S5 R R AT T
SCF k7K Tt , it — P i R BN 1. B
P, SCF 7K Ft i A Sy JUE 8 1M 3% BR AR i o AR 52
BB R R 57/ BUMUIE SCF 74k R A28 K-
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TR UL L 55 1 IENE A L SCF B, ik T
AR 1

CXCL12 J§ Fla b 7R IE, RF 2 AR R G0
5 I R G B 7, 5 LA CXCR4 R 51
L5 RN, INRA 251 RS e R4 G I 25
VS0 /N U AP 18 i v, CXCL12 2635 8 3 . A
S rpE 57 /N BRUBLIE H CXCL12 JER AR [ ik /T
BH S8 ARk, D R AT Rk 57 1 495 L e A, R
IRFN 5 A R SRR, A 2 LAS A
JIE CXCL12 f) & #7254k
3.3 it Hif KRR RE S 2 S AE A e fm R 4K B A 3

I T R o i 2 R A
ML R 45 SR 7 o 57 RE S I/ B A I

WBC .RBC .PLT %(H , 75 HGB ¥ & , 3T 30 d J5#8
Ao T (R e B, 2 T 5 0 /) B4 1 40 Y 2 1 o g g
o /NEUMEIE HE Y (0,25 B4 B, 3 35 /0 RO IE 325 1
DX AT BE IX LR A, T 21 DX A 4 42 ¥ 1f 2 B
9 3B X, Rk 95 AT A I 4o R B & /N B
JEBESNE I . B SIS UL i E SR TE BB AN 2
TR L 2R A Z AR A0, S % 0 LT AR A AT A
SECEES BB TR I B 2 22 R
PR, BEANE I 2 75 7 R I0 7 B RE 75 18 9 0 i
J AR I AR

OTSUT 2 fF5E 26 W, 3o 14 57 244 44 J P 6k I
FR T B ), DA T 32 o A T R, AR ML AR 47 A 7 e
W], K [) (= 45 8 55 h) AR 2 LU i ik 1] (45
35~40 h) TAEE A PR E "™ o 25 G A Se 86 o
FELE IR 15 1 RV S O 10, 5 4 100 40 M
BRI S 15 d RVAT 35 Tk A JE o/ R, £
PR LR 25 RS , 7T RE 2 LR BIF 9T P g R e 1k
PR AR AR SR

AR S 1 R B LE T S T 355 15,30 d 194
L 00 B A 3 i, PR P4 A A, SR B P Y o 5
FEWRGE o ARId 35 28 3 35 B8 J— 18 4k 10 0 o 8 i i
i 555 30 d =2 S, /I BUMLE 35 1 5 BB S A8 A 15
PR R.

25 PR, 2o 55 R RO JIL AN B 6 1 5 2 3 0z , b
IR L s M DAY RE , 5 4 I 20 i 5 D A R o/ %
o BRI, T BT i SR 2, 33k T R 1 AT AE DG
M BRI R AR 2 —.
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