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In vitro amplification and identification of immature dendritic cells from murine bone marrow WANG 

Qiang, PENC Yi-zhi. Institute of Bum Research , South western Hospital , Sta te key Laoratory of Trauma , 
Bums and Combined Injury, The Third Military Medical University ,Chongqing 400038 , P. R. China 

[Abstract] Objective To establi sh a method for in vitro amplification of immature dendriti c cells 

from murine bone marrow , and to ide ntify it with morphologica l , immunologica l ph enotype dete rmination , 

and fu nc tional examination. Methods Dendriti c cell s from murine bone marrow we re cultured with diffe r

ent dosage of rmGM -CSF. The suspending cells were examined with scanning e lectronic mic roscope, and the 

non-sensiti zed T lymphocy te pro liferation was observed by mixed lymphocy te reac tion. Results Dendriti c 

ce lls( DC ) cultured in lower dosage of rmGM -CSF ( Gm 1
" " DC ) ex hibited typical charac te risti cs of DCs with 

hi gh expression of CD II c and low express ion of CD40 and I-A/ 1-E, and non-express ion of B7 - I on the sur

face of the cells . The capacity of Gm 1
" " DC to s timulate the proliferation of non -sensiti zed T lymphocy te in 

vitro was weaker than that of Gm h;,h DC. Conclusion Gm 1'" DC exhibited typ ical charac teri sti cs of DC, im

mature in cell phenotype and ce ll fun c tions, suggesting that our methods of immature DCs culturing was fea

s ible. The dosage of rm GM -C F has direc t re lationship with the maturation degree of DC. Generally speak

ing, mature DC was mainly induced by high dosage of rmGM -CS F, whil e immature DC by low dosage. 

[Key words] Denaritic cell s ; Granu locy te-macrophage colony stimulating factor; Cell , cultured; 

Immune tole rance 

~~~~~~~~~*oo~~~m~~M~~ 

~m•~oommT-~~~~m•~m~~m~~ 

~mR&~M~T~~*~~m o §~00*~~~ 

~m~~~~*§~-m~~~~~*~~~~~ 

~ Jl§ ( dendritic cell 1 DC) 1 {E;j\ mlt~ _t~J)]iJ§~ T ~ 

~ ~ lH jjij ~ [ I l I ffij 00 pq N6 7C ~ ~ 1iJf JHIHtL ~ ~ * 
m•~~~~~~~~~~~*~~••*~~m 
~ .±~~_§JJ~ ffi ~t:tttLW-s9~ = ::tr*~~~ Dc I -JJtoo~ 

~~~~~~jjij~~~-~~-~~*_t~-~* 

¥1i'£~ 13: 00~ E! f&f4'*=¥1i'L litllll~ 13 ( 30271341 ) 

tF1!f.lf!t'l ,4ooo38 ID:JJ<: ·* .::: ~~*'*'gg~~l;'t~~~mlilf~ 

Jijf ' Qlj 1% ~ 1% ;9: .g. 1% 00 ~ 11! .~, ~ !Ji :¥: 
:iill if\fF:j!f: ~ £It ;E; ( Jt!, i?i: 023 - 68754175, E-mail : yizhipen@ mail. 

tmmu . com. cn )400038 ID:£1<: . m .::: ~~::k ""·gg~~ i;'t~~~1%lilf~ffr 

~~Dc•~--~~mn~~~ o *~••~• 

.lz:~)'~ *ii1t~*~J(~ DC 89 :1r?t~ &P:5HJrJ~ffl* 

nrJ :1: ~ ;J\ nrJ :1: *-lL ~ Jl§ Ei: rm ~ Jl§ ~ rt JliU ~ ~ -T 
( rmGM-CSF) xt l j\ mll1f~- ~:flHIB Jl§uH'J :l:tfJF I* 
M%~~ ,~J3. ~tt~Jl§ :1R oot~~ ,r~irf#B~Jl§&~ 

~~~*·•TutB~Jl§~M 3:1roo*ft~~~~ 

i';J~~nrJ Ji rmGM-CSF X>f;j\ml{. DC :5t1t~~~~~ olo.J o 

:M ~ ~ 1J ~ 

1. .±~iJtnrJ :rmGM-CSF WJ § ~00 Sigma 0if.J ; 
* ml{.fJL;j\ mJl CD40 , B7 -1 WJ § ~ 00 Santa Cruz 0 if]; 

::k~fJL;J\~ I-A/I-E ,$-m*~ IgG ~J't=m , .A.m 

;j\ ~ CD4 , CD8 , B ~ Jl§ 1j! m :J0 ~ ~ 00 Phar Mingen 
0 if] ~ £ ; W $ f ~ ~ ~ , DMEM !:g: ~ ~ WJ § ~ 00 

Q2xvdWRWZXJzaW9uLQo?



't"P :!;'I: fJj ;\~ ;0 2003 1jo 12 ) ) ;j'\ 19 1J: ?f'; 6 WJ Chin J Burns, December 2003, Vol. 19, No.6 . 333 . 

Gibco-BRL 0 fi]; RPM l 1640 Jfpff' HL flf:l t:j:: lfn. m ( FBS) 

)~ ~ j:Ij l-1 ycolon 0 P'j f" ,\"b ; TrR fffi i,['. R~ Jj~ I~ PJE JlJG ~ ~ 

-i'f ( 3 
H-Td R) ~li;J §! "P 00 JJJ: T- ~~ 1iJf Ji EfT o 

2. Z9J!WHI0/il\: 8 - 12 )ff]~ BALBic ;h W(. Jip js: ;fX 

'!k ~§1 l)}] !WJ ~r ;L' m f;J:t , * li1 t:t: "P JL' %I i9l'l Z9J !WJ {}!~ ~-lit :tffi 0 

3. ;J\ wt1J·'rfif1 DC :E!: 1-& !'19 #J!J -%-~ ~fl X ltV\ [ 2 ] o ~Ji 

ftUJJG ( I 1-fi: ~ YE BALBI c ; j\ lfUt , 1& ;Jt jG ~ !'I"J fl~ 1J· , fl£ 

f'r , ~~J 14ft )ff] IE i.El if( , ~ ~Ur T- mi !iffil 0 , m w iJ\ n ~~~ rr& 

RPM J I 640 tS: ~ ¥& /rp i5t fDf:! JrL ~;JH~ .!fl i ii! JJ@ :E!: HL ?~ 

JFi ffl J1lJ: ~J: 1& N 0 . 8% Tri s- H. Cl m ffJlHI ~III )j§' :hn .A 

fJL wt C 04 if! tiL fJL wt CD 8 ~"- ttL , t;t wt B i iH JJ@ .!fl tftA I-
0 . 5 1111 , jj: 4 "C o}c ~@ 30 111.in , ~ JL' r5t 1% 2 (}..: o rtU.fL i!E 
~IU JJ@ tt,?§, J:J 1: 10 i'l9f;;js: ;fJHt,:hn .A~ H;;Js: I ft 1-&( 66 . 7 

111 gl L) ld~HIB Jl§ , 1~?:) , 37 "C 7]<tti- 30 111 in o ffl PBS i5t 
iff; 2 rJ( , ~:i]- i ii! Jl§ ]L~ T RPM I I 640 lti ~ i'& 9::~ ( -§- I 00 

Ul ml WiS~ ,100 f.L gl 111 l f£1i* ,2 111111o ii L 1§-~~, 

W tJHH& I 0% FBS) , t:t f!l• T- 6 t L J1f ~ fR pq , i !B JJ@ ~; 

J!I I x 1051 ml,4 111 lltLo 7t:tiWii11,;]\JflJ :fi:!:W&rLJJJJ 

.A rm GM-CSF 0 . 8 ng ; ::k Jf!J t± W 4iJ fL 110 .A 13. 2 ngo 

~~ JC !f£ !f£ :JJH% lti 1H& l 111 in , J:FI JBt~k nWl~' ng :Jf: ::k =ffli 7t 

*' ;Jt 1-& , tV- :-& '* :E!: 11-1:: -~.~ 1'1".1 ;J<JL: ~m n§ , }H ~ JvrJr w¥ ts: ~ 
1-& o l# ~ It~ 6 7C , 451: ~IU~:Y-'f ~IB JID ill1'f ~ ~§1 o 

4 . t=1 ro·1 ~t m * tJ:r = m JBt~Jd~ ~ 451: ~ :E!: 1-¥ 1:: * s9 

;hff!J tl r111 GM-CSF 1#~~1~ 1'1".1 DC ( GM'o• DC) T-~ 

JL'~ "::J ,i)i'iJ 7fT~IBJID l&:Nit 5 X 105/rnl o n& I& 1 1111 ~fH 

JID :E!: r-& T- 1 . 5 ml ~ m; ~ ;L' ~ ~r , ~ JL' J§ )f. _t m , :hD 

.A f;;js:;j'J{ 7t !}& 4% rX; = M t~ 6] , IQI JE , PBS 75\; 1% I rJ;:, 

ffl~ JjX:~1-&r~Jl ,fl}fflmJ:t±r&N t % s".llfi~~IQIJ£ t h , 

~N~M~*J§.~nm~T-~SmT~•• Jl o 

5. ~fH !ID* liD :fffi it !Jio i'l"J 1JfE A ~fH !liH~ (~~I Bec k

man 0 15] ) t'§Z i~11J : ~- J:. J& 451: ~ A~ i !B Jl§ ( \S:,~ )3[ iJiij It 5 x 

I 05 I ml ) )t J.l lj{£ 15 5 f.L g Jfl t.Jt ( ( jc lfUt .f.Jt ; J\ lfUt C 040 , 

B7-J , 1 -A I I- E,JT-iillt~'R~'!R::l't~ ( FITC) :fffi iC'. EI".l it lfUt 

tJt;j\ in;{ COll e) J !'19 PBS l:j=l o}c it)- 30 min; PB S 15\;ifH IB 

Jj§ 2 (}..: Ri , T i'itr 3 '!" 9=• )][] .A F lTC :fffi -~['. i'l"J $ tiL ::k lfUt 

lgG , o}c i{i- 30 min , ¥Jt1~ 2 rJ;:]!;~T- I ml PBS ffi1-& •:j::~, 

· J:FI 1JfE A ~01 JID f)( t~ i9l'l o 

6 . lnJ l1P 1~ 1:;- 1# ES ~lll Jl§ Ji JE. : ~J! fft JI5G 8 1t ~ ~ 

C57 ; ]\ in;{ (:<FiX~~ Z9J !WJ ~r JL') , I& ;Jt !J~!JI!± itT- ~Jl: ff 
j.~ :b± D ME M lti 1f i'& (1".1 l! ~ llll ~1=• , ffl IJZ J1'&i H ~ fvf m , 
~ #Utl I 00 t=HI~ jXXJ :i:i illi )§ 1$ It~ JL' '!" ' ffl J1lJ: :t± t:{K N 
0. 8% Tris-NH. Cl ffi iAIH_.UIB JJ@ , t5U~ )§- El".l i iH JJ@ Flll :tl 
In] :fl1 j'f f;;js: T ~IB II§ I& 96 =FL IQlJ ffi: lff ~ :fR , 51- 3 ~H , & 

m 15- 4 -t-1l:r :rL o xt ~!fl i.El = ifi, :rL 11n .A * 3& iijJ 1'1".1 T ~!fl Jl@ 

2 X 105 -t- ; GM'"" DC W : & 1L ;j§-1JD .A GM '"" DC 5f0 * 
J'&1lJJ T ~llJ }j§;j§. l x 105 -t' ; jc]flj jj: r111 GM -CSF lti~~ 

1~ !'1".1 DC ( GM ";"" DC ) W: 4iJ t L ;j§.:IJD .A GM";•" DC 5fO * 
3&1liJ T ~IBJID ;j§. l X 105 -t' o 3 mi~ f* fR:f!;J:tJ 200 f.L l, 

;jf~ 37"C ,{;;js:;j<J{)t!j& 5% C0 2 ~!l¥ f'§ l:j=lt#~ 96 h, 1-ti~ 

~ 5R mr 16 h , ~ ;j§. t L 9::1 :!JD .A 3 . 7 x 1 0 4 B q 3 H -T d R o 

451: ~ ~IB JJ@ , ffl ¥& IAJ H 'l& f)( :f§Z i91U 4iJ 7t 'til' 1I!l. M 'li '!R :J't IAJ 
I 

7 . ~Jbt$:~ lJI.[ : 'i&:Jm J:J x ± s *~ , *ffl t f&~:itt 

1'1· m -~t $: * trr o 

I . G M '"" DC f;;js: :5H # ~ 1:: * '!'A' 1£ : M 1J·@ "P ~ IlX 
i'l"J~.El~lli JJ@~ :IJD .A;J \lflJ iiJ: r111GM-CSF tti~ 24 h J§ ,1f!J 

Xffi~~--T~~~~ i'l"J.!fl~~~-~~:f!;J?:J7t 

~ i'l"J ~ JID - f* , 2 d J§::k~ i'l"J~JIDR~~~~ T-~ 

~ _t .¥ n~P!f: :-t -~ , ;~ ~o 1ID ~ * c oo 1 ) 0 iliff :E ts: ~ B-t 
j'Ei] i'l"J }]E -1.~ , ~If! R§ ~ ~Tr if_ iff.¥ :E!: 1-'F 1:: * , !~ ;-$ ::f J;] Y1'l , 

~ ~::k:ffr~- i'l"J ~ ~. ~~~_t M:ff~:ffr~~ ~ 

EI"Jensg~IH Jl§( 00 2 ) o 

Fig! The grow th condi l ions of Cm1
"" DC on the 3"1 day of 

cuilure AMH x 4 000 

Fig2 The growlh cond ilions of Gm1
" " DC on lhe 7 "1 day of 

cultu re AMH x4 000 

2. :}l m ~ ti!Xffi. : GM '"" DC ~IIIJJ@ Jf3;$::fJ;] y1~ , * 
rmr£l$i!!!, 9~, ~ rw~.Y, :ff::kiJM'tilliJ ::f ;;_mJ)!~ ~@ c oo 3) 0 

Q2xvdWRWZXJzaW9uLQo?



• 334 . 'ftii'<:li/tfJJ 5J~iE, 20031¥- 12 Jlm 19 tlim 6 M Chin J Burns,December 2003, Vol. 19 ,No.6 

Fig3 Morphology of Gm1
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microscope AM R x 4 000 
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:;k JfiJ -fit Ef'3 G M-C SF i~ ~ 1: ,5Y; Ef'3 tiE Jj§ t;j ,5Y; ~~ DC jg 

.±, jffi ;J\JfiJ :i: GM-CSF i~~1:JJY;Ef'3~IIIJJ§t;j*JJY;'-~ DC 
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