Yl f 4424 5%k Chinese Journal of Cell Biology 2007, 29: 291-295

http://www.cjcb.org

KRR FRAHEFRAARNEEREEMHE

/)b, B Rk 240 B ) A R T e

X\ E HEE X O Ok a4 R OB
CRISRRF BRI ST, A A TR2 S 5 0, B A BT 4L, JE 5 100080)

WE 227 AXWRAA VAT R RE T AR MATRAT AT FAR ) R E K
FOATH G 4T 4 R0 7 ik, FFRIE ST R Mo L 3 & G F iR 0AR, 3R LA B o4 4m A
BB G RALE . AL R RO R F M B g, H) & EEmi R, wALA &L
st AR R E Ak, R 5- —BEBR B 3 R £ R 24 BRI 1 B5 (S-carboxyfluorescein diacetate
succinimidyl ester, CFSE)# &, 5 E-£ 4R dLiR F — 2 185, s 8 B 2 40 I8 53 1 5 R0k Fa/
80 AFiT B fmit, LR AK @AM E % it CFSE [add 8 4% kAT Bk o Brt f; i
BT AL IEAR SR 49 CFSE fa8ermiesh S oA o, Rat, RABGELF M T8
PREMREEMOSLT 5E, ERITF, AXMIOML XA T T MBN E -2 miesEE
S50 ST HOE R, BA AR R EAR X, SOLTF RMEAAR @I T A Z M EZ
TN BRI E T b, EH R A R kit EEAMFARERR SRS, RBFTEAEY

B S8 T AT 5 ik
KA

COLE A [ e R EE ki, BAER
W i R K SRR R A e TR, R YERFIL
PR AR BRSSP b 75 195 5 V8 2 F R &
EFVR REE DI RN DU AT FENRDGY B
BOWSGH M B B AR N R4
AL BB 7296 I A 8% (Flow cytometry method and
two photon microscope, FCM+TPM) M %% =16 41 Afg Xt
HHTE . /DNRORLIT AR 8 ) 1735 AR, (H
IZIARAELR D AR 34 3R ORI A7 I e 1S 21 40 B e
JIRITTEE AR WARE o ASCERIT T K H 7 = 48 A
VAT 8 BRSSO XU TR BB s &AM DR E
Wk 2 M R 3 A AOR Y E A IR XS 2D A LA . 1T
B4 480 WU S A AL 2 B o DT VAR T LR
I REDIREATEL, v R T Sl TR A2 A A W,
ATLAAIf . 7 0L ik R A T ) W Th RS o 1%
RNFBAMAGE . BAESMESELE, m
HFEE, POk, v AR A s & BB S,
MSE M B B2 25 PR RO 52 50 40 Y 1) e ik
AR IBuR

1 #R57%
1.1 KIEENYY

XU T S Vi A 75 W e s 3

SPF £ Balb/c /M, TR (202) g, MERESRE A,
) P 4 P R B SR B D
1.2 /NFRBE B FNBE Ak B 1A 40 A 2 i B Il &

FRYE SCHRIRE S, KH] 5 ml 3 5 25 8174 0.1 mol/
L PBSH# R S Pt/ BB, FE R i 4 7750 ml
BLOVE R, B0 500 r/min, 5 min). FF_LiEWR, FH
74 PBS WRBER IR HI BRI BFEE /IS U, )4 5
1 B, 4 0.83% Tris-NH,CI (Sigma) 2 fi#, EBR4r
M. ¥ PBS HEMIR. BAEHGHECLRTE
AWHEAR LS T Y BTNV EL, I RS A A 1x10°
A /mle 1 ml I8 R0 40 B B N TS 2%
HH 1 (eBioscience) A HE 1] 24 fLAR (Costar) F £ 5%CO,
9 At 3R R 37 (CHEE 30 min 5, ¥ AL LiEWER
W 3. WSCHRCHEL UG BE FR O AE Y, U A R A
1x1054™ /ml, & H . R EO5 4 2 >95%) Al
B, 5 41 A AR 5 F4/809L /A(BD Bioscience) 4 £ (PR
E>95%) % 5E .

W F 8: 2006-07-07 B:52 H #: 2006-11-29

H 3 @ REF R A B A I H (N0.30630060) . [HEK AMREI IS
(N0.30600567). [HZRAHHEHR 4 (No.30425026). 5 H S HEAHH 5T
KERIO73 tH#)(No. 2003CB515501) 1 7F [H R F B 5 HER A AT
H A iHRII7 B (No.2003-85)

* JHIAER . Tel: 010-64807302, E-mail: zhaoy @ioz.ac.cn

EHTAEGRESF RSN Z RBEAKRE, FLEHEFER  Tel: 021-64040161

www.baolor.com



292

AR ETT-

1.3 BLIMARE R F &

FRE SCRRIRIE ST, FHEUS I F-/Meef R, 2 ED A
ERIGERE AT O, RIS EN L T, IIAR0.9%
AR ER K BT PR AR 24 7)) #%4, 1 500 r/min,
B90 10 min, REVER 3 IR, 14041 R A E L
HR K FC ) 2% XS LT 40 A 3 R KB, 4 CUKFE IR
fE& M. HIES, Heb s Mg art4, i+
EEAMHEE 1x107 4 /ml.

1.4 BIMERIE R EERMAMLRE

HUXS 2T 40 o, v PBS %% 2 IR, US40 i ak FE 4
1x10” 4> /ml. #F 5- BERRIREE D6 2 HEHIRR B A BT
fig(5- carboxyfluorescein diacetate succinimidyl ester,
CFSE; Molecular Probes, Inc) I I HEELKEE S
umol/L, 7F 37 ‘Cii & 15 min. PBS ¥t 1 k)5, A3
XS LT 4 Mg 5 AR U (1x 108 A / FL)EEBIh 10 0 1,
FETSEH 1% PR TRALEE ) 24 FLAR T 5557 (5%CO,,
37 °C)30~240 min.

1.5 MmNEpEGE N ERMRERT X

B R SR P ARG AL BT R ST, FIA PBSICILE
WA A, IUAPT - B FeyR HU4A(CD16/32, clone 2.4
G2; BD Bioscience) LLPHWER; Q0 f5, /£ 7L
WEE RN 1x 100 ™41 i & 3541 5 (2¢O 32 (PE)-
T - B F4/80 HL @ [EHiA(BD Bioscience), 4 CiHE
30 min. ¥ PBS ¥E2 &, FAURM. 7E9 40 f i
(BD Biosciences) a2 AR 4 77 7] £ (forward
scatter, FS) 5l [o] 515t # (side scatter, SS)P S
P o A M SR HERR 40 M mE B, FLGBIER M 4R 62
76 CFSE, FL2 B IE KM 21 158 . N H 4098 6 R
£ OURH T 400 B o L A e (4T 5 e s BE M + 4T
PG RNER 96X FH ) 10 15 43 Bk v S AR W T 4y
R, Ho A I T O A 7 XS T £ i 2 A A K B S
4, T WA AT 40 M LA SEBR 4 .

1.6 WA FHAEBRERALRMIRENSUEER
2 B 75 Wi X6 £T 2H A

KA - B FeyR PUAEBE W AR 44 3F 5 PE-
Pi - B F4/80 PLiAL & )5, A 24 FLEG R .
CFSE trid XS 2L 48 i i A &L, EMUEI . BOE T
HeAAF LR A BB (LSM510, Zeiss) BUE, BN AFE
BEALIERE 30 A4 Bl R A0 2 65mE . HUE &1t
(OB EHK: 567 nm; (2)FH# 7730 XYZ; G)WEs:
40 5 MBI(NA 4 0.75); (HEOLINE: (20£2) mW; (5)
FAREBREE: 50%; (6))t FLA% H9 % A1 25 (PMT): 852; (7)
TR EEfL: 2.02; (8)FAHIKEL: 8,

B A RIS FLIE CSOGR R B0
W, KR A FE R U, AR A LR
S EBIET FLAR RS, e PR INER FLI i o f 1 A
B BB S, AT VLR A B L e
G, FEIAETFL S BRI FLARXS T £ 1 T 24t
HORY. FEOT I A R I R AT R B FL AR I FL,
FESF I LAAM P SO STERR AT FLAL BB, IXFE1F 201
FER AL EGRARA G AR T, R T 58 58 B
e BB . DAMER MBS A L
—MUEDH Bk, WA G EZM TS, K
FE AN 2 S 21 A AL AR B L S fRim L,
FE G 7R [R) J2 T T B BB REVE 2 b s, ok 4211
JeUIEME, SEELT “OtFEUIRT BIEB. 546, 1
MR AT LS IS A RIERI S &AL &
TE BN A B T Jo— I ) S R I SR AT B R = 4
B, REEEW RS, 7 LRWELMAT, 5
TEERR HARET R, sh AL S g 41 A7 41 40
Tl RIS, SR 53 A0 2 1 A %2 - UE SE A R %
FEY B DUFD 23 AT, WS I 40 i 5 A A i #2512
PEAT W B 5 8] SUEAT A RO — 4 AR
1.7 AFRNENEEEFLEERMpEHE

FEL I 4T 5 905 40 40 B 30, & — 52 191 /S, PBSE
B, WA UGG - S iR et DG s g%
200 MM, THE HARRR RS,
1.8 FitFESH

SEEERE A 8 A7 R, R SPSS11.0
GV R R BEAT ¢ AT 50 0 HT

2 R
2.1 TRFRABMENSNEE MM ERES
LTLMRRTE R

# PE-F4/80 LA KT Balb/c /) 5L I3 W40 Al
SRR AT B W4 D 5 CRSE ARiC S A A LR & 5, 3l
AU 055 20 P 75 W X9 40 40 i O A7 00 . ZE XU T 7%
N BB T ah A MEL T WL, F4/80 41 (6 5 e bric BV
2 P P AN 7 L R A A () CES 463 (4, D' [ 3 21 41 i
FHB S AN N BE R R R R A R AN R A
AR EREH B AR AT G, T ES
Kl 1% (Overlays) = 0] WL.7F F4/80 41 (A5 Yehric iy B
40 N 802 CFSE Srbric XS L. [R]i, B
L5 5 DAPI Az 180, — MRONBUA) “ SR
) 0 40 A R B R 2 /NS Ao A % . 3 4,
53 FLEY 43 30 38 G 8, n] UE S CFSE Y 2 1) X% 21 41 fid

Hitt s, HE/REAKRS

Tel: 021-64040161

www.baolor.com






294 AR T
70 (a) 3 itig
60 b, ER U R YNGR AT P A
= 0] AT A U 2 MR G R P A
* 40f LD 500 5 2 A 40 S 0 ) 4 M B D o1,
2 sof RS T 4 3 A Sy 2 S F 2R 0, R 7
ke 200 01 RO R85 £ 0 RS2 WA ) A A 1% AR S5 1
o gl I S PP e d AT G A LRI N 021
o & . C¥ARS 5 0 L 95 21 40 ) 5 R VA A W 4T
B Vo B N T
. (b) R PR TR A e I RS 2 A0 M, 37 SR MR
s} " I F R ST S8 B 7 7T LUK | A
= s} TR ) /N LR I B 0 (287, 1]
20 KP B AL TR R A . SR AOE T
< s G P O ZER 21 M, 1) 10508 5 7
% a0f BEAALL, AR WS AR R, % WA, 4y
s -al WS A R BB A5 L IR, X0 T3
o T S SR 7 e A T LI LI )
T e U2, 9 S A 2 02 A2 A0 25
A, o ARMEIERRL. BRI . R IR
E;gﬂ%&ME¢mﬁhﬂ%éhﬂ%ﬁ@ﬂ%%ﬁ&ﬁ A o ML SR FT LB RO B LR

ar RS LUEAN I be L OREANE . WA IR O ik
6 W BRI L LR, ##P<0.01

RS

ARV AC I 052 fns AT 06 A P [0 X0 0 41 8 7
AN [ B 1] e W R A A B (P8 4) o R 8 7 %
R AFIE T 70 %, (05597 60 min JF4RT] 1, 120 min
IEF b, Bl R B SR A A AT BSOS D L A
FAMY, AEHTFE 30 min WA T s (A% 48 T 1A T,
P<0.01), 60 min gtik | S AL 5 iz AH L, P
<0.01), B FRE. PR IL LGRS, FLAT AL
QYR EE T

0 A XS L AN KL T, AT W L A
FALVEAF AR o HE— 20, B RIS I A e £
ST LAV RS AR A B0 1R PE AL | AL I o
Wik R AR E ) 1784k, SLATW W (R RE AP E RO
PR AE .

(i) B R FH WA R 7 2 A s TSI RILIDE: | 06 48 i
W X% 2T 440 L (1) BN ot 8500 muk?llf I ASCRS I R4 255 )y
VA B AT AL AR 3 . S B0, N Al Ty VA A
IR A ?Hil’@ﬁ"ﬁwudwﬂﬂo HERTLEg, 17 K
DA H b vy 10 05 000 ELA 7 SR 12040 k5 7230
min BI 46 71, 60 min R R 206, 15 )7 77 (1230 min

F1 HEEEMAEGNERER

TPM+FCM L T URIN

JB &

MBIEEN

L ARES

(L) RO I 3 ¥ s i) 30~120 min
(2) 75 VT o H A e

(3) IR BELS T ) bR fi A

(4) K3 g P L=

(5) & MFE R b

S 1
oxi
LRV

&l T LU 4

3 PULIEF AN i) J2 o 37 BT Sk < | I8 4 i
AU D0 VR AN N T A& T4 75 40 AR IR

TE PR BT A 7 R 4

R A& FE A
> THT S Y, 38 40 75 W 5 o

ST N a3 | LR AN L s
*” ﬁ){ T “M ﬂ” .”_. U\ &

60~240 min
ik
A Afe
i
K
1% ALY AR, G T T
53 LR K 0% )2 i W 52 nf DLKLME S 5T T
TR it

bR, R F K2R RS

Tel: 021-64040161

www.baolor.com



AR WO 1 S DB A A P % e A /) Bl T A T Y 4 Wt ) g 295

AG18T1 5, 120 min Km, XR], WU YRR IR K
RE AL I M M 25 0 A T R (R,
5GBSR, v LLEh AW SN 41 41 &6 Bt L3k, %) &K Fo X) Bk IF AR X e AR
Bt EMEATM NGRS AN E S RE RS FRATERELMBAFTELTHIAFFZER
SN, HHGETUENMEIRNEY — ERe T RREAR .

0L A WD RE A AR B TP AR R XU T 5% (References)

AT DVRAL MA I RE S S AR MTITEEM (1] Shao X er al. J Immunol, 2005, 175: 3244

Hz(i% 1), ﬁﬁ%iﬁﬁﬁ%%%ﬁﬁﬁfgﬁ%’ ﬂ[ﬂ\;{%ﬁ%ﬁ*ﬁ [2}  Rooms F et al. J Microsc, 2005, 218: 22

%uﬁ]%& @ 'f% X'J_‘u%g*ﬂ %é . Eii Eeane MEeSt al. Iln];:l Toxtc;l, %0015, 172227)75 o1, 32
. onseca et al. euroenaocrino Ogy, N N
N7.rd Y N = F. = y (A
T M SCRIROE 1 BT R T R AR, [5] Mesel-Lemoine M et al. Blood, 2006, 107: 381

MR, ATRE — CREREHLIRE] TOx AR 2N, (61 ks, g4, 2004, 84: 1088

{EXTJ' ?%ﬁ'ﬁﬂ*f{'%ﬁﬁ%%ﬂ Eﬁ%ﬁ@ﬂﬁ Eﬂﬁéﬂ] ﬂ@Ijj ﬁ% [71 Ali RA et al. Immunopharmacol Immunotoxicol, 1994, 16: 611
ﬂzm’z{%j(ﬁﬁj]ﬁﬁ . ;I%%géé{ﬁﬁgﬂi E@ﬁ(ﬁi*ﬂf_i‘ [8] Uberti JP et al. Biol Blood Marrow Transplant, 2005, 11: 680
TR, STLNRET IR e eress

uﬁﬁéjj E]"J{D]U}EEIJJﬁE ttiﬁ’ ﬁ;%ﬁz‘ﬁ;{%ﬁ—ﬁi%%" [11] Plowden J et al. Aging Cell, 2004, 3:161

N B T S e BEA T e 4l P e L AR 1 B A [12] Mobberley-Schuman PS ef al. Infect Immun, 2005, 73: 7317

The Phagocytosis Ability of Mouse Macrophages Determined by Flow
Cytometry and Two Photon Microscope

Guang-Wei Liu, Hai-Xia Ma, You Wu, Hong Shen, Yong Zhao*
(Transplantation Biology Research Division, State Key Laboratory of Biomembrane and Membrane Biotechnology, Institute of
Zoology, Chinese Academy of Sciences, Beijing 100080, China)

Abstract The objective of this study is to establish an approach to determine the chicken red blood cell
phagocytosis ability and process of mouse macrophages by a flow cytometry (FCM) and a two photon microscope
(TPM), as well as to investigate the advantages of the new method over the traditional cytochemical staining and
light microscope method. Mouse peritoneal lavage and splenic macrophage samples were prepared. Chicken red
blood cells were labeled with 5-(and-6)—carbox3;ﬂuorescein diacetate succinimidyl ester (CFSE). The macrophages
were incubated with the chicken red blood cells for proposed time. Macrophages were stained with PE-anti-F4/80
monoclonal antibody. The phagocytosis rates of CFSE-positive cells were determined by FCM and the phagocytized
chicken red blood cell distribution in macrophages were observed by TPM. Meanwhile, macrophage phagocytosis
was observed by traditional Giemsa staining and light microscope method. The macrophage phagocytosis measured
by FCM and TPM or the traditional method showed similar results. In addition, the measurement of the phagocyto-
sis activity of macrophages by FCM and TPM is sensitive, quick, accurate and of good reproducibility. The present
approach would be helpful for us to perform macrophage immunology research.
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