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In-vitro culture method and proliferation of mouse bone marrow-derived macrophage "
ZHU Wen' ,CUI Feng* ,CHENG Zhijian** ,HE Xijing*
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Xianyang, Xianyang , Shaanxi 710021 ,China ;2. Department of Orthopaedics ,the Second
A f filiated Hospital of Medical College of Xi'an Jiaotong University s Xi'an s Shaanxi 710004 ,China)

[ Abstract] Objective To establish a culture method for mouse bone marrow-derived macrophages and
to observe the expression of proliferation markers in ovder to provide theoretical basis for relevant research.
Methods Bone marrow mono cells were isolated from femur of 6-8 weeks Kunming mice and cultured in the
medium containing 15% L1929 supernatant. The expression of macrophage marker F4/80 was detected by im-
munofluorescence staining and the proliferation was tested by EdU labeling at different time points(1,3,5 and
7 d). Results After 1,3,5 and 7 days of in-vitro culture in medium with 1.929 supernatant,the F4/80 positive
rate in bone marrow cells was (1.52+0.39)%,(17.954+2.36) %, (75.57£6.17) % ,and (95.49+9.83)%,
respectively. With the extension of culture time, the positive rate of F4/80 gradually increased,and the phago-
cytic capacity of bone marrow cells cultured for 7 d was obvious. The differences of F4/80 positive rate among
different time points were statistically significant (1 d vs. 3 d,3 d vs.5 d,and 5 d ws. 7 d, P<C0. 05). The rates
of EdU positive cells in bone marrow cells were (2.13+0.33)%, (4. 61 +0.54)%,(18.02+2.19) % ,and
(28.8443.27)% after 1,3,5,and 7 days of culture, respectively. The difference of EdU positive cell rate a-
mong groups were statistically significant (1 d vs. 3 d,3 d vs.5 d,and 5 d ws. 7 d, P<C0. 05). Conclusion Bone
marrow derived macrophages can be successfully cultured in vitro,culture for 7days is an important condition
for obtaining high purity macrophages.

[Key words] macrophages;cell culture techniques;cell proliferation

B MR LA T 2R e A 2 R e R R ROR IR B L AT o3 B | DU B IR AR A e Al Ak B
GEPR G R kA AR B B2 BT IS E B SRR E R AN L OF FE e T AR R R AR SN B
B JE IR LR SR 0 B AL, e BT SREEA IR AL 5 . BT R TR E
PR b BE E A H BN BRI WA R IR AR X R R G TR IR R e AR

* EEWHE-EZKA KPR GUH (81801237, 81571209) ; Bk 14 4 A 48 B 2% & il F 52 31 % Wi H (2018]JQ8039).  {E & & /- #iLl X
(1984 —) . EIR PRI A 4o . EENF B RMAH KRBT, ~ BREIEE . Email: czj0606@126. com,



2910

B A RE S04 D0 6 DL LR A . AR WSS D BCR
R TR A I A AT 50T G2 o T S AR B R A [ (]
SN 3K I A b S ) A B Sh S L. S5 DL E
Wt 290 i g I A5 F) R G I B2 0F 5 B R JE A

1 #MRERE

L1 M
L 11 SCsshWymani A 596 0t 68 T 58 5 s )

s SPF 9% 6~8 J&l % s AF B BH /N B, b P4 %2 58 38 K 2
P 2 5t sl ) S 36 rp O B AL S0 3 B R X S i i Ak
FFA S B2 AR . /N FRUBCET 4 40 i bk 1929 T A
HRHBIE 5 40 A A

1.1.2 FERFIALES 53 Bk R etk B
A% IR 55 5 5 (DMEMD | i 3 2% [ GIBCO 23+
B A (NCSY I g 36 |5 Cellgro 24 &), K BT/
R F4/80 Hifk 5"~ peFk-2" i 4 IR 15 0 4% 15 (5-ethy-
nyl-2'-deoxyuridine , EQU) 3 5 #6328 5 & W 5 2%
Abcam A&, AN B 10 2EFT K B Alexa Fluor 488 4t
BHRIC R 26 5 A 55 [# Life technologies 23 ]
21 4% 5¢ ) beads., Hoechst33342 w¢ ) e Rl g 3 3£
Sigma 23wl » 96 AU H A JE B2 7] — S Ak ik 40 it
K #2460 3 3£ [ Thermo 24w .

1.2 Jiik

1.2.1 L1929 435 3% K = B e s 1929 4
MR35 T4 10% NCS ) DMEM CGE ) B 24 7 d
Ja s BRI FVEW .3 500 r/min 4 C &L 30 min, £
MR UTiE CRDZN M e Ho) L SR G 0. 45 pm JE 83 1 € 5
FIFAS AR 9 5 4 7% il 38 [ 7 Ccolony-stimulating fac-
tor, CSF)-1 (8% 5 W - FI T T il - 8 >k 5 B 05 41 Ffd 5%
TR o R G R AF T —80 'CH& .

1.2.2 HHEN AR5 LI K 6~8 iR
BN BE IS - TC TR 25 F T O B B IR T TR
B IREEZ W (PBO H, BB THE AN, 2B T
UKAS FHRAE . SR T B L IR 2 28, 8 5 s 0 iy T i
Uiy 25 Bk o FEY I WG 40 4% A2 5% 7 V0% B 5 A A e ke
B IERE T BRI AT B SR A M B A (1~ 3) X107
A/ ML %5 BE 4RI F 10 em Petri 35521 20 i it
RiF: 3 k. DMEM + 15% 1929 |35 W + 5% NCS+
1% 7 %5 £ 455 % % (Gibeo, 15140122) B F 37 C W44
iR, MRS . B RR 3 d 2B IR

A
A B IEAIIIE S s B F4/80 MPER K C. 4 A5 W E )
1 BRBETURESR7dWERMAMKE F4/80 FAERIARFREAEF (X 100)

FTRES 201949 A% 48 K% 174

1.2.3 F4/80 ity ey M FE 1.3.5.
7 d A [ B ) o0 4 R O 20 TG R O L SRS 1%
A 137 T A 1 (BSA) +0. 3% Triton X-100 #t4] 1 h,
SRR BBt F4/80 Huik (1 400) .4 CHEF LK.
PBS $:35 minX 3 ¥, —H7 Alexa Fluor® 488 I 2EHi
KEBUER L 600, i REIFE 1 h I A Ho-
echst33342(1 : 1 000) Y 4% 5 min, PBS ¥ % )5 #H4] .
9 WA L TIF A BT 45 R .

1.2.4 IR R 7 d )5 E WA )
fE . MA Beads 1 h J5 ¥k ¥ . [& 5 . 9 )6 B3 B 311 R 5T
I

1.2.5 EdU frRk g s s ol e b AR 2 h
W 10 mmol/L EAU W% & 40 i, F & . B L 30
min, SR 5 AR 4 156 B BC ) EAU B % W 8% R 30
min, Jei% R VB A I AT 45 R

1.3 Seibeghb3 R SPSS17. 0 #fF it 17 4e it 41
Br it SR L Tds 3R IFEAR R BCR F ¢ &
5%, L P<<0.05 WESHZI¥E L.

2 & ES

2.1 MBS E MR REOR /) BB S 40 A
F15%L929 LG W E A R R R R 7 d G,
A1 LA S T T LR OB SR — L AT R R E L
FFR 56 15 T8 4 (B 1A S FI) FH 4 8 94 ' 4 6 ] W %%
FI) I AR A5 40 B Y B W A AR AR ) FA/80 PR 2 s ik
95% (J 1B) , H B FHERE /1, WL 1C,

2.2 B b i F4/80 & EAU FHM: 4 i % ik
P A BEAAE & 15900929 b K AY 5 35 W B
& 7 d J5 AT 3RAS 4l B B4R A CRP F4/80 FH M 41
M K535 1.3.5.7 d J5 4 F4/80 FH: 410 it 543 by
(1. 52 £ 0. 39)%., (17. 95 + 2. 36)%. (75.57+
6.17) % ,(95.49+9, 83) %, £ B [6] 5 F4/80 BH 1 41
Mg EFHAGITEE X (1 dos. 3d.3d os.
5d.5dws. 7 d),P<C0.05);: 5% 1.3.5.7 d J540 1
EdU FH P 40 i % 43 5]k (2. 1340, 33) %, (4. 61+
0.54) % .(18. 024 2. 19) % ., (28. 84+ 3. 15) % . 55 I}
] 4 EdU BHEE AR e 2 S WA St L d
vs.3d.3dws.5d.5duws.7dP<0.05), piERFH
Bf (] ZiE K . F4/80 K EAU BH M 41 g 3¢ 3k 5% i T 55
WE 2.3,

C



FTRES 201904 9 A% 48 K% 17 1
1d 3 d 5 d 7d

B2 AR ESEMNEFERE FL/80 RERAELELER(100)
1d 3d 5d 7d

& 3 AEEFNEEHEME EJU REE AL <100

3 iff it Vit 200 i e A9F 5 A0 D B B L o SR 2 S T T Y B0
Wk 24160 73 A A 4 B 5 H g Sy 2 4L P A A %‘ FEor T itk B W AR A R R R A AP BIE ST 2

ﬂJ_MﬁfTEIﬁEHIZHEIH@ FEIEH AEBURZE T Evdi i MR 2T 55 2 — . H AT T 8 Bk IR AY B I 40

WL SN R BT AN WG IR ZE R A 2URR 8 e MO B I 5 AR b b A W B 8 B AR O I OO B L

FUT- 2 M A Jm B R T 1 748 fh 2 fif s itV iy e e . F 0 dRGE .

2P QR A L IR L Bl Dk ok AR R AL L 2 e R S B AT R S /N R B R TR Y 15 20 B R

Wos 240 LR G O BRI A I B REIRa AR PR () () A5 0 AN A bR AR ) 3R 3k R A




2912

Re Bl A AR AR B, F4/80 28 FH B Wk 41 B (1 b7
Y. EELR T AT B BRI e 15201929 |
HWPRE IR PR SR 7 d 5 . 48w H ik F4/80, 5t
A TR RE 7 - 16 B 56 O U ) 5 05 40 Jf 7 1R A1 i
¥ 3% IF B4l B w5y ) i R SE 0 Ak S DA S i —
AT 5T 5 0 200 A PR L 2T A 45 9 s A 1 T B E
T RFR IR . 8555 1.3.5.7 d AR A E] & F4/80 FH
PRGN MR L8 2 A Ge it 2% 38 L (P<C0. 05) , Bl & 1
FREF RN IE K L F4/80 B Rz Wi Tt JEAE S 9% 7 d 3k
F(95.4949.83) Y. H UL AT WL AA SN S i ()R 3R A
AL E A R AR, — R EE AR T 4R
RESR A 40 M HE A7 S0 50, A ) 2 g S e 2 ae .
UL - DA I3 440 Sk F 5 % 4 I T L AR 4 8 9% i fR) e
FE A BEFRAT A X — B g

A 7TdiFEREREHKRIESZE. A
G NP L FF AU N W AN A R AE L 25 4 F4/80
Yefa 25 B R RSN 25 B 1501929 B35 WA Y B
FRWBE RS 7 d BRI R R A E gl ., H
Al T E A AIME R K R ERAHEANE
g 21 By CSF , {H X 75 22 K i 15 9% B 0 40 it 1% 4% AL 4l
AN BRI 43 B A MIAE SR R, T 929 W] DA 4 K
 CSF-1.ffH L929 FiEWMEITE WSl A
SR B 6 T /D 5 (R A7 S5

1 F A R 44U B A0 R E 2 0 TR
KRN, RN H WA RE N RO iR B
W 240 i 1% JE7 A7 348 5 B 2 AN ANAN AE Th2 B8 458 P J i &
A R AR H Al A0 A B e mT 22 3
5 I 200 i A7 58 B B R« ES P e o 1% % o R
H L DL R s ks BERE AL Y 2 AR e R R T 2 SR F
JE A7 8 5 2 B R AEAE . EAU S — Fof g i m i A%
ALY G 48 7E DNA S i I3 A8 B Ji % i (T)
BAIELE G A DNA 43 7, i it 3£ F Apollo® %
YRt EAU B9 5E S N BY AT B $22  oE iff H A
t DNA &l . AR &3 @ k0 EdU Frid
o i o 1 b S e 200 M 348 B A L L A R AL £ F
LSRR B FR 7 d 5 AR Bk R Y B 40
rRI EAU B, B AR 1. T RN 3 B
0 240 J T RE A7 R A R U - i B AN A T R
Y B B 3G E A ST R UK 4 IS 22 5 T AR AR IR
(77 1) s T — 26 %) HLAT 14 58 BE 1 (%) B 5 40 i 15 15 43
TE DI REAF T .

ZE BRI LRI A L929 EWEWRMEE SRR E 7 d
BRI . T BB R AR AT R AR Y B A i, O
AT 5 1 14 5 Ag

2% Uk

[1] MOSSER D M,EDWARDS ] P. Exploring the full spec-

FTRES 201949 A% 48 K% 174

trum of macrophage activation[ ] ]. Nat Rev Immunol,
2008,8(12):958-969.

[2] KONG X,GAO ]J. Macrophage polarization:a key event in
the secondary phase of acute spinal cord injury[J].J Cell
Mol Med,2017,21(5):941-954.

[3] GENSEL J C,ZHANG B. Macrophage activation and its
role in repair and pathology after spinal cord injury[]].
Brain Res,2015,1619(14) . 1-11.

[4] DAVID S,KRONER A. Repertoire of microglial and mac-
rophage responses after spinal cord injury[J]. Nat Rev
Neurosci,2011,12(7) :388-399.

[5] LEE C H.CHOI E Y. Macrophages and Inflammation[ ] ]. J
Rheum Dis,2018,25(1) :11-18.

[6] VAN DYKE ] M,SMIT-OISTAD I M, MACRANDER C, et
al. Macrophage-mediated inflammation and glial response in
the skeletal muscle of a rat model of familial amyotrophic lat-
eral sclerosis (ALS)[J]. Exp Neurol,2016,277:275-282.

[7] AUSTYN ] M, GORDON 8. F4/80, a monoclonal anti-
body directed specifically against the mouse macrophage
[J]. Eur J Immunol,2005,11(10) :805-815.

[8] SOEHNLEIN O, LINDBOM L. Phagocyte partnership during
the onset and resolution of inflammation[ J]. Nat Rev Immu-
nol,2010,10(6) :427-439.

[9] JENKINS S J,RUCKERL D,COOK P C,et al. Local macro-
phage proliferation, rather than recruitment from the blood.Is
a signature of TH2 inflammation [ ] ]. Science, 2011, 332
(6035) :1284-1288.

[10] YANG N,ISBEL N M, NIKOLIC-PATERSON D J, et al.
Local macrophage proliferation in human glomerulone-
phritis[J]. Kidney International,1998,54(1) :143-151.

[11] O'DONNELL S L,FREDERICK T J,KRADY J K, et al.
IGF- 1 and microglia/macrophage proliferation in the is-
chemic mouse brain[ ] ]. Glia,2010,39(1) :85-97.

[12] AMANO S,COHEN J,VANGALA P,et al. Local prolif-
eration of macrophages contributes to obesity-associated
adipose tissue inflammation[J]. Cell Metabolism,2013,19
(1):162-171.

[13] ROBBINS C S, HILGENDORF I, WEBER G F,et al. Lo-
cal proliferation dominates lesional macrophage accumula-
tion in atherosclerosis[ J]. Nat Med, 2013,19(9):1166-
1172.

[14] BUCK S B,BRADFORD J,GEE K R, et al. Detection of
S-phase cell cycle progression using 5-ethynyl-2'-de-
oxyuridine incorporation with click chemistry,an alterna-
tive to using 5-bromo-2'-deoxyuridine antibodies[]]. Bio-
techniques,2008,44(7) :927-929.

[15] MEAD T J, LEFEBVRE V. Proliferation assays (BrdU
and EdU) on skeletal tissue sections[ J |. Methods Mol Bi-
01,2014,1130:233-243.

IS # H 1:2018-10-22 &[] H 1 :2019-04-03)



