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Dynamic changes of CD34 " progenitor cells and eosinophils in asthmatic mice
and their relationship with CCR3/eotaxin expression
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Abstract: Objective The dynamic changes of eosinophils, CD34 " progenitor cells, eotaxin and CCR3 expression in
BALF, peripheral blood, bone marrow suspension of asthmatic mice were studied by asthma model. This study aims to
investigate the relationship between airway eosinophil inflammation and CD34* progenitor cells and CCR3/eotaxin in
asthmatic mice. Methods C57BL/6 mice were used to establish asthma model with ovalbumin as antigen. The changes
of eosinophils, CD34 " progenitor cells and eotaxin in BALF, peripheral blood and hone marrow were detected 6 hours,
12 hours, 24 hours and 48 hours after the last antigen challenge, and the expression of CCR3 on CD34 " progenitor cells
was detected. Lung biopsy was used to observe eosinophil infiltration. Lung tissue CCR3 and eotaxin mRNA levels were
detected by PCR. Results The results showed that eosinophils, CD34 " cells and CD34 " /CCR3 " cells were increased
in BALF, peripheral blood and bone marrow suspension. The eotaxin level of BALF in the model group increased signifi-
cantly at 6 h compared with the control group (P <0.05), and lasted until 24 h. The level of eotaxin in peripheral blood
and bone marrow suspension was not significantly different from that in the control group (all P >0.05). The expression
of eotaxin mRNA and CCR3 mRNA in lung tissue of model group increased significantly at each time point compared with
control group. The number of eosinophils in BALF was positively correlated with the number of eosinophils and CD34 */
CCR3 " cells in bone marrow, but not with the number of CD34 * cells in bone marrow. Conclusion (DThe increase of
eosinophils in airway of asthmatic mice is related to the up-regulation of CCR3 expression in bone marrow CD34 * progeni-
tor cells. (2CCR3/eotaxin participates in the differentiation and chemotaxis of CD34 * progenitor cells. It is closely relat-
ed to airway eosinophil infiltration in asthmatic mice.
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AT CD34 " tH AL, SR )5 7016 A Eos, Jil K JR ¥ Eos
B EEANE . HETX Eos A1 CD34* HHAH ML 134T
B0 B LB R T, COR3, eotaxin B2 7] fEft- 5
Hix— i AR, eotaxin f&—FPEE AL R IR
PERLZ0 AL R ¥, CCR3 & H F 212 K, CCR3 &
ZE3K T Eos 1A, Fotaxin 5 Fos F 1Y) CCR3 2 A 4%
4L RES 5 Eos M 2 M BE 2615 3] 58 47 B 1Y
Wek s A . [ AhEF ARG, CCR3 WA 7E T A i
CD34 " tH 20 a1, FWFIE W, 7 i £ 5 A2 o A0 )
U5 CD34 " 40 g % 1 CCR3 YR8 B &1, H
CCR3 FIAHG ] REA T 4i i K ¥/ 3 19 - i CD34 "
FELH L % 1 3% 1 DA B 1) V0TGPPSR o A SO
NRZEAS [ B () s, CD34 ™ AH 241 i 1 W R 14 A7 4 b 7 2%
Wit /N B S T L E VR R ( BALF) (AD ] IfL | B B T
TR Sl SR R, KT CD34 ™ R0 M | i TR 1 20
Jfl \CCR3/ eotaxin 557 /N BRI ER JEAE AY I FR o

| RS

L1 siess  EEEHEE CSTBL/6 /NEL, 1E T 4R,
6 ~8 JAll%, R E 18 ~22 g, Wy [ ¥ V1K 27 PR 2 e S
P BHEH(OVA) Il H Pierce 2], KA
Wy A Sigma 24\, AN SEE BD 24 Al iE , Rat
anti-mouse CCR3-FITC mAb 4 § BD /) &), Rat anti-
mouse CD34-PE mAb Ilj H R&D /], ELISA 7] &
H R&D 745 &), Trizol il #23 #] W H Invitrogen /3 &,
PCR 5| ¥ #1 DNA Marker W4 5 b4z T4 A, 3035 S i
1 Taq B H Promega 2\ o

1.2 wkog A4 & f S35 CSTBL/6 /N 48
H R 3 AR (n =24) FOXFRRZH (n =24) ,
P 6,12 .24 48 h U4, &4l 6 H, S XIA
L X 45 s, B 55 0 K5 14 K BRI AL/
JE ST 0.2 mL (1) OVA S5, Xof B4 v 5 45 5t 4= 7
ok, 5524 2526 K B/NEE T 40 em x40 ¢cm x40
em KNI T A op B 1% OVA 3
10 mL Z54EI A, 1 IR/ d, R 40 min, X BRZH DL SR
PR Sk . TSRS RRIUR] , ] Je /N B AT R
BRI OL R Ao o3 i TR e — IRPUR U S 6,12,
24 48 h IRERHCIMARSE/N o

1.3 A4k OFMNEIM(PB) : /MR LEL 1 000 U/mL
JHZ4M 0.2 mL 5 s VS B EE, LA 1% B HE 244 0. 2
ml G PRI , SR J5 IR BRI 0. 6 mL ALSE., il 4%
Mmiwh 2 5k, AP 4 CH 2000 r/min (B0
212 cm) B0 10 min, W FIETERL . @3 M
TEVEW (BALF) /N BUE E , VI SR B Pk 2% i U
—HIETI I 416G 4% 5. Z5FLA M, 2L 0.5
mL [ PBS {1 AZL SR, IO HEDE 4 K, I 2K

80% LA I o I 5 E VW A X 4 B A A, AR DA 4 C
T 2000 r/min( Z.L2F4R 12 em) Z.0 10 min, Y 4E
THRRER , A MR O VERR B o il 2 A M R 2 3k B
REEVR (BM) ASRMIH B , BV F /N B BR B JEG , 73 75
B, T B P o, LA 1.5 mL HBSS S8 hify ) & o
VEE R, AR AR 2 A B, BUE BRI AT
UMM, RTE 4 CF 2 000 r/min ( Z.02F4% 12 cm)
250 10 min, AR BIEWREHAG , 4 M DT VE R BRI 1] 45 4
MR 2 5k, @R ELYL (6 4% b F IR
FENZEMAT N TE 2, SR a4 ZE Bl i A 4% vh P W g ok
Bl . M2 s, Ul R J517 HE Je e, B i i
%% Eos 121 1E D o

1.4 3 & mARA Fos 4 4IM0JE A 47 Fi-Hli e (4,
T B MRAS TSR 400 AN (40, FEH S Eos
BOPBCR IR, R A5E .

1.5 7 X @l m CD34" 4m it 3 v, & CD34 "/
CCR3"@mfas &R E A CD34-PE FI CCR3-FITC
FAPLS 20 pL, FEBR A X IR Jin 45 & Isotype control ,
IAFEA 100 L i AUAS, TR AT, 55 T Bk ' i 45
min; 43 A L) 1 mL, & 10 min;4 CF
2 000 r/min( B.02F4 12 em) B0 10 min, 3 E 3, N
A1 mL PBS,JE%];4 CF 2000 r/min ( B.02F48 12
cm) B0 5 min, ¢ 3, LA 1 mL PBS JR5]; FHiNA
1% R450E 2 1 mL, RS E N an s .

1.6 Ahi#a4. CCR3 #= eotaxin mRNA &4 R
RT-PCR 7. eotaxin IF [fi] 8] #: 5-GCAGT AACTT
CCATC TGTCT CC-3, JZ [i]5]| 4 :5-TAAAA CGCAG CT-
CAG TAACA GTCCG-3, CCR3 IF [ 5| 4 5-TCATA
AGTAC CTGGA GGG-3, % 4] 5| 4 5-CTATT TGGTA
TGTGA GGG-3, B-actin IF [ 5| #): 5-TGGAA TCCTG
TGGCA TCCAT GAAAC-3, JZ [i] 5| 4 : 5-TAAAA CG-
CAG CTCAG TAACA GTCCG-3, PCR AWK Z 10 x
buffer 5 WL, 10M dNTP 1 pL,Taq i 0.5 wL,54 2 L
CIEF5ZI# 1 pL w514 1 pl) ,25M @48k 4 pl,
B cDNA 3 pL,ddH,0 #h % 50 pL, #% T 35407
PCR X _F444.95 °C 5 min BiAS 15 E APGER, I i
ZHR:95 C 30 s, FH N IR kil EE IR k30 5,72 C
45 s, BEELT G R GE o M 3G 2500, I 45 %

AME A H RS NS AR A EEEA
mRNA 7P B 5 o

1.7 it Fk SLEEdER A SPSS 19.0 Siit
BAFIATSEH R ORI & £5 FR, & B0 i
RH KK, P <0.05 225 A Gl 2E i Lo M
BTl 43R FH AUAE £ AH 2 4317 ( Pearson AHE4347) , LA
P <0.05 fF R & PEAH K

2 & B

2.1 MALRELR XL AE B LM
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I R A 20 9527 =l A R 2 e

. ey

S 2L 2R ] i L K 5 P A i e, L TR
240 M 3 i S T

s

B /MR ZURHEEE R (HE 56, x400)

2.2 &8t .% BALF, ¢} A . F 85 & & P Eos,
CD34 " 2mff, CD34* /CCR3 "t it & rb 4 Eos A
R, BRI BALF FEHU R UL G 6.12.24 48 h 7] i,
Eos ZOHA W80, 5% BELLUM FL 25 S 45978 G243 5
(¥ P <0.01), H Eos i} [ 3 A5 2 3 i ka4
BRUEH SR I Eos BUEPTU IR I 612 h 55xf Bi2H
FUETCHA s 25 57, I 7E 24 48 h 5% A1 AH LE Eos Ui
FHZ (¥ P <0.01), HHEEM Fos 1 24 48 h i i
FimTXIA (3 P <0.01) L3R 1,

CD34 " 2 fa A I\ 7 , BE U 2 BALF Hr ) CD34
AN ECAE TR R G 12 .24 48 h B 38, 5 %5 BE 4
M ZEFBA G AR (4 P <0.05) . AL Hb

Jallrh CD34 * A MIAAE DT i & fe 48 h A W g 3
J(P <0.01) , HERIZ FE B CD34 " 40 il Bfr 45
B[] 5 A6 FRAT AR L 3 22 R TGt 2 B L (P>
0.05), W32,

CD34 " /CCR3 " #fi fa kil 27, $ R J5 12 h,
FETIZH BALF Hrf) CD34* /CCR3 " il Bin £, 5
XTHRZAR L 22 S A Se it L (P <0.05) , ik F {44
HEZEF) 48 h (P <0.01), BEARIZH AN o H CD34 "/
CCR3 " YU BAE DT & J5 12,24 48 h 5 %7 BRZH A
oA BEE (Y P <0.05) o [A)#:, A1 2 By i B TR
CD34*/CCR3 " 4l 54 7E 12 .24 48 h B} 5% BB AH L
WERIN( P <0.05), 53,

R 2 4U/NEAW]S BALE SMA ML B3R Eos THE(x £5)

BALF( x 10%/L)

PB( x107/L)

BM( x107/L)

A5 H¥

48] & 6h 12h 24 h 48h 6h 2%h 481 6h 12h 24h 48h
BRAL 24 115£0.20° 3.53+0.89% 8.63+2.56* 19.71+5.21° 11.79£2.34 10.27+4.34 22.44+5.95* 2.04+5.77°  20.29+4.34 33.62+3.53 41.99+7.33% 6471 +4.74°
S 24 0.08£0.04  0.09£0.05 0.04£0.04 0.07£0.06  7.23:4.14 8.47+3.58 520:1.51 624263  2.%4:1.76 25.70£6.52 25.096.4  20.03+2.89

ST IRA LR, 2P <0.01, 5 HfE 331 6 K,
£2 2 UM S BALE SME I 8638 CD34 " 41k (x 5, x 10°/L)
BALF PB BM

UICTR Y

2 a 6h 12h 24 h 48h 6h 2%h 48 h 6h 12h 2 h 48h
BRI 24 1.4520.56 2.56+0.94° 4.88+1.65" 7.14+1.67°  6.51+1.73 10.4+3.49 8.9:3.08 10.38+1.60> 54.29x15.45 86.78£12.78 70.43+21.40 68.83+11.47
M %4 0.58:0.24 0.45£0.00 0.80£0.14 0.76£0.16 678161 473:2.93 554288 3.66:0.66 46.7016.69 54.81+8.74 5299932 35.40+11.41

T S0 IR A, P <0.05,"P <0.01, &0 S350 6 H,
2.3 L4 eotaxin #= CCR3 mRNA £ R F) B 1] % 49
%35 RT-PCR il i 7 , 57 20 /)N BRI 2 21 eotaxin

1 CCR3 mRNA /K 1EH R & J5 6 .12 24 48 h ¥4
W sE I (3 P <0.05) , WA 4,
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2.4 ELISA 4| R ] B 18] & BALF s} B s 85 P
eotaxin #j £ 5  ELISA il i /R, PR & 5 6 h, £
TUZH BALF ot eotaxin ¥k BF 5 XF B AR [0 2 35 T &
(P<0.05) ,3f—EFF2E3 24 h, 48 h J5 eotaxin {4k

R3 2 4UNRASITE 5L BALF SR

A a5 R AR L 22 S B Ge i (P >0.05) .
SME ML AN EE H eotaxin e AE 25 i [8] i 15 30 BEZH L
BIESHGEIH AR (¥ P>0.05) , )L&KS,

EHER P CD34 " /CCR3 " 4Ufu%l(x £5)

I 7 6 >
a0 e BALF( x10'/L) PB ( x10°/L) BM ( x107/L)
6h 12h 24 h 48 h 6h 12h 24 h 48 h 6h 12h 24 h 48 h
il AU L4056 2.4£0.91° 473£1.66° 6.57+1.54" 8.36+1.95 15.66£3.25% 13.97+4.27° 15.29+2.83"  20.14+7.16 38.33£4.29° 30.15+7.58° 29.14 £5.41*
pogiita] 24 0.54£0.23 0.41£0.08 0.7420.16 0.72+0.16 5.87£0.67 2.60+0.81 3.37£1.09 3.49+0.98 5.80+1.14 9.R2+1.16 515+0.82 8.44+2.78
T S0 R H B, *P <0.05," P <0.01, AN 6 H,
x4 2 H/NEAS ] E] S 41ZT eotaxin mRNA FI CCR3 mRNA (3235 (x +5)
131 FU eotaxin mRNA CCR3 mRNA
- o 6 h 12 h 24 h 48 h 6 h 12 h 24 h 48 h
IR 24 1.14 £0.10* 0.79 £0.07¢ 0.81 £0.06* 0.65+0.11* 0.61 £0.05* 0.75 £0.06* 0.79 £0.08* 0.77 £0.04*
X B4 24 0.40 £0.08 0.36 +£0.06 0.39+£0.07 0.41 +£0.06 0.29 £0.03 0.32 £0.06 0.27 £0.07  0.31 +£0.07
T X HRALE AL, *P <0.05, TSI 6 H,
x5 2 H/PRARTE S BALF S I B8 eotaxin (RIE (x +5)
5 . BALF(pg/mL) PB( x 10% pg/mL) BM(pg/mL)
6h 12h 24 h 48 h 6h 12h 24 h 48 h 6h 12h 24 h 48 h
FERY % 9.28+2.06" 6.41+£2.05° 5.27+1.02° 2.60+1.69 16.78£3.86 17.36£1.93 12.97+1.18 14.31£2.80  36.58+3.25 41.45+3.18 30.12+3.09 34.84+4.56
pogiita] %4 1.53+£1.03 0.86+0.50 1.73£0.71 1.65+0.87 16.39+3.12 15.84£5.81 15.82+3.35 12.52+2.59  33.62+6.86 36.52+2.60 28.73+3.31 29.12+7.76

T S BRI RE,*P <0.05," P <0.01, #HHEEAHIH 6 H,
2.5 BALF ¥ Eos # 5 & # Eos 4. CD34 " 4m i 44 .
CD34*/CCR3 " ek e A0 X Mo A W45 4 s 1T
XS A 543 HT (Pearson AHICAMHT) , P <0.05 /R0 1
EEA KT, 434 iR, BALF H Eos %0431 5 B 4
IR Eos £ A CD34 " /CCR3 " 442 2.3
IEAHE () P <0.001) , 1 5 & #A WK h CD34 " 2 il
BOICHIRARCAE(P >0.05) , WK 6,

F 6 BALF th Eos 11805 H AN M =1 80 A et o A

Bzt KRB PE
BALF & Eos 114§

BM 1 Eos i14% 0.611 <0.001
BM 1 CD34 * il 0.291 0.062
BM = CD34 * /CCR3 * 4 ffu %k 0.585 <0.001

303 i

I TR s 200 A7 AT 1Y) Ry P T2 T i S A8 P M
AEPE R A FEASVE ] DL S 350G _E R 35
BBV, 30 S i 0 S I A TR A A o R
S, W2 My S5 A A 3 i g TR M s 240 L 1) < R
FRB WS WA RV e — FRANI SO, 45 W8 IR 1 kL
2 e R A A M AR o0k 8BS TR E AP OB BE R
gL AR I B BT AR e 5| KAE E R,
SEOE W9 KA ST SR, W R MR 40 i
CD34 " tH 41 53 1k T >k, 224 27 Mg £8 35 422 fioh ook B )
Th2 21 i 78 38 380 37 I 23 W6 AH 5C 14 41 JifL PR 5, 40 TL-S
Eotxin 4, 7R3 Se 411 g K1 9/E TR , b Y CD34 ™
FELZA0 R A DB 118 185 B, 88 51 8y 528 ) W T P R 4
M, HE 2 MG PR S B B BRI

AT IR, eJG— IR BUR R 12 h J5E8Eh &
ik CCR3 1) CD34 " fH 40 fd T by A W 2 (0 38 , — B
25 48 h, 5 UL [A &), b )8 il A1 BALF o CCR3*
CD34 " 4fi i 55 B S 384, AR AL LA 5 BALF rhiig
PR PR A A ) AR AL S AR — B0, A OG4BTt
BALF g M4 2 I 5573 301 5 1 R v R P 0 B
HHEE R CD34 " /CCR3 " il f i &2 . 25 1IEAH 5%, X &
B, SCIE JRy ¥ g R 1 AN i Y ¥ 1 5 B B CCR3”
CD34 " 4l i Z (A A7 7E 4 %5 V) B, 7 /) BRL RT3 2ot
9 CD34 " 4 ffd | CCR3 fyzik ket CD34 ™ 4 ffd v
I R A AT L 1 43 Ak LA % 1) A3 SRy s Ak, 18
SO S TE RAE R o FEINF R 2L /)N R i 7R
WEgE st BRI R IS SN A I BALF Hiy CD34 * 4
k23, B P AR Y CD34 " AH 41 i 43 1) 5 BALF Al
SNE LB CD34* HLANLAY 73% F187% . X W , e
KAEIG AU i CD34 " 4 il | CCR3 fgiF T #4
TR F A 19 CD34 ™ 41 i ] I Y3406 2 1 R e A % 1)
SRk, AT B, PR 5 B §E CD34 " 41
KO R I T8, S BT — T R] AR R R D B
f) CD34 " 41 i 7 £k P 7 19 A F T DRt 1 DA i
RSN I, 5 — 7 T4 R AU R 43 CD34 ™ 41 fifg
(w355 CCR3 1y CD34 " 4fl) 25 T CD34 " 41y
T 1 T A5 200 M %) P L R g e 40 e ) /< 3 8
AT,

PIAEIFFE IR IL-5 S5 iy 2 i CD34°
AN FrE TR MR AN G fb SHFE JBIRR (T 4% 1326 7))



- 1326 - e Bl R

2019 4E 8 HEE 17 %55 8 ]  Chinese Journal of General Practice, August 2019, Vol. 17 ,No. 8

PREgIR R R LT, A B s 2% ,2016,19(8 ) :886-891.
FERT, ZEEhk, AL, 45 R B Ze 25 I sl kOt B IS 1 L R
RIVIBRA B A LT ] o [ 22 PR 25,2018 ,25(4) :470473.
BONNET S,BERGER A,HENTATI N, et al. High tie versus low tie

[10]

[11]
vascular ligation of the inferior mesenteric artery in colorectal cancer
surgery[ J]. Dis Colon Rectum,2012,55(5) :515-521.

Jeis , SR, KB RAE. B R ARIE AR O B 2 45 W Bl ko W)
F% L FARBSE A2 [ )], e B i AR 2R, 2016,19(4)
386-387.

B SR R 5 AR BR A2 251 3 Dk B N B A P 8 i L)
BRARLI]. i @) oMRH 5 ,2017,17(9) < 780-782.

) I XA R AR LS. 9 T69 1Bl 4 B iz g BOAR URFAE R AR AL

[12]

[15]

[16]

[17]

[18]

LT BRI B2 2% ,2016,20 (24 ) :3236-3239.
PRI, B AR, 5. PR ZESS I S K 0 I B B T TR
X E UG L] BRI A A12Y7,2018,23(5) :548-
550.

R, W Bl , 45 DR 2 S i s k-5 A5 0 1 B B o U
BRATF AR B[] . 45 BT 1AM}, 2018,24(2) :36-39.
PO, . B B AR R S i SR B i LT
rhe H g AR 4Rk, 2018 ,21(3) :272-275.

Ber, 2R WA AR IR B B R TR AR B e I Sk S
IR LR T [ D] H [ S SRR G ,2017,37(6) < 72-76.
(ARXHE:BTR) Yr#e B #7:2019-02-26

(L% 1264 )

G0 M B, W e R E i B e, IS

CD34 * 4t it 11 R A 248 i 22 17 119 IL-SRac SZARZE

JEX R E RS, IR R 26K IL-5Ra 1) CD34*

HHANEAE R Eos MM AM MR HAR L. WA M 5 HER,

CCR3 7E CD34 " 21 Jf A1 W& IR M br 200 i 15 1 oAk a1k

b AR P TR U8 A (5, CD34 " 4 i R VG R 1R R 24

F I CCR3 5 eotaxin A5 SRS 5RIBEMBHEZ

() (551 326 1) 3 g
AR, PURE ARG 6 h BALF 1 eotaxin ¥

FERIA A0, OF H— P25 24 h, EAb2eE K

AREZIG 1 FE A | eotaxin BEIH 1T 5 FE 1A AE CCD34 ¥ tH 41

Jii b CCR3 45 & 77 A= b8, I Re Al 57 19175 %

CD34 " FELZ0 i 13 s R M AT M 7 160 ) 4461
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