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Method for human peripheral blood eosinophil isolation for patch-clamp study

ZHOU Bin, CAI Shao-xi, ZHAO Hai-jin, HU guo-dong

Department of Respiratory Diseases, Nanfang Hospital, Southern Medicine University, Guangzhou 510515, China

Abstract: Objective To establish a rapid and economic method for isolating human peripheral blood eosinophils with high
viability for patch-clamp studies and investigate the electrophysiological properties of Ca*- activated K' channel of the
isolated cells. Methods Peripheral blood eosinophils were isolated by modified discontinuous Percoll density gradient
centrifugation, and the electric currents in the single Ca*-activated K* channels of the cells were recorded using patch-clamp
technique with cell-attached configuration. Results The purity of the eosinophils from healthy donors reached (90.5+1.6)%,
with a viability rate over 99% and recovery rate of (48.2+6.9)%. The isolated cells were morphologically intact, from which
Ca*-activated K™ channel activity could be detected. Conclusion The peripheral blood eosinophils isolated using this rapid,

simple and highly efficient method are characterized by high purity and viability without obvious cellular injuries, which are

ideal for patch-clamp studies.

Key word: cosinophils; discontinuous Percoll density gradient centrifugation; patch-clamp

A1 JE] 1L T 1 A 41 L (BOSS ) 2 A8 2 S5 17 922 3
SR N Ak PR S AR ) — el G A A
H AT E N C 46 FIR R 8 AR SR BE5E EOS 25 38 18
HHIBER R, 48w 16 000 SO 4 45 1
EOS 15 Jt 75 B (F 2 58 0 BR 43 25 1L A% & 5t
1M FH TMLP 555 & 34 i o 14 6 20 i F EOS %% 3 2% 1
Percoll AN % 25 %5 B B B 16 7 21 44 M 24 A 2ok 7% v Xt
EOS M4 7= A5 1, fMLP 4 B Xt EOS P fE A %,
3 BN TRL A AN 3 RS R AR 9 20 R
3 B B — R RS 1Y percoll AS i 451 % B i 1] %)
O3S TR 4 Bt R) S, 6 A R 0N 3 B
g R, I 20 M 0 B RS B B R IR S T
Kca i i FF

%% H #8:2005-01-08

ESTH HHKARPAEEEIH (30270593) ;)7 7R 48 H AR 7254
i H (04105757)

Supported by National Natural Science Foundation of China (30270593)
and Natural Science Foundation of Guangdong Province (04105757)

EE RN S (1974-), 95 58 — FE R RAF A0 Bl L R 92 28, R IR
L HLR :020-61641575

AR E SR, HLIG :020-61641571, HL1% :020-61641571

1 HRFFE
1.1 ##

Percoll Ji ¥4 sigma 23 7] 7 fiti , Dextran T500
AMRESCO 72~ #] 7= iy, AR 25 .0 HL 24 Sigma 2 H]
3-18K %,

1.2 feik kiR

20 1 fik FE Mk L5, 55 12 ) L 8 W, AR I
(25+3.5) % , Jo W Wi 33 SCPE B0 50 EOS 78 41 il i 14
I B (2~5)%.

1.3 EOS % &

1.3.1 LIWZE K % B (1 g/ml) A A5 e | 3 4 43 B K OF
KRR IEALIE 100 wl fs inEaAe

1.3.2 BLiil %598 Percoll E A . 1 ml 10xPBS Ml
9 ml Percoll it i # i , 1 ml F ¥ 9 ml 1xPBS At i
73

1.3.3 J 100 pul ff i e A6 SR FH AR 32 K 5 S
W SR H A 3 dHx+dL(y-x)=dAy 43 51 e i
A 1,100, 1.090, 1.085 ) Percoll % FE ¥, I T 4 C
B AE A (U dH 2 R L R R
PR A SR IT IO AR R R R x 2 T Y
i,y e ITECRS B R L) o



57 W

S, A T A TR B Y — R A ] I g TR P 240 2 5 v - 783

1.3.4 F 1xPBS ¥ fic & 4.5% Dextran T 500 % .
1.3.5 o &4 Rl 20 ml (FFFEPiEE), A 20 ml
4.5% Dextran T500 7,37 CHE K 30 min JTIEZL4H
J, BSOS 40 B I 2,200 g B0 10 min, 25 B I/
He ,PBS L% P UK (400 g, 7 min) , FH & 5%/ 4 i
7% 1 D-Hank's 3 A% 2 ml (4008, 76 37 CIFE
30 min, JiI A B Sl % 1.100, 1.090, 1.085 %5 Percoll
WA 2 ml B9 E 04,1000 g 250 30 min, HL
1.100, 1.090 4k 41 fifl , D-Hank's & 2236 9 Ui, 85 Fir 4R
EOS W2 2 ml J5, HUREVE & W 3 A i [ — i 48 %
er, S5 HL 100 wl Fi B 10 %5 )5 7834 8 e B8 T ek
EOS ISR

1.4 LK AHT R

141 ZikBE 40K (mmol/L) :NaCl 140,KCl
5.4,CaCl, 1.8,MgCl, 0.5, HEPES 5, PH Jf] NaOH
A 7.4, BN (mmol/L):KCl 145, HEPES 10,
pH JH KOH %4 % 7.4, PAF A-23187 fdi I wi % it T
W, AR R 0.2 wmol/L AT 1 pmol/L,

1.4.2 R AHdE e R fFARDIRENE S, FE=iR
22~25 °CF FH AR M5 F 1 20 i 00 B X3 ¢ Keea 3 38

e . @

o ®
L.
% *
s © .

6

2.2 Kca i if & %

20 RN A 02 A R S O B 4 A
FLLIE 2, MU WCP A PAF 0.2 wmol/L i, Hi B4
PR AP 1 P 1] B U 3l (BT 1 A) o 12 s i i i B o)
L TR 0 1) 9 —40 . —20 .0 .20 40 mV iR R HEE
HL 430000 10pS Al 22pS, 5 3CHk#RiE “PAF 06
EOS KCa B AHIT , AN -85 mV, 5 K [
HALE T (T K WA 5.4 mmol/L B K AR 9%
Nernst J7 L AL H-80 mV) . BRZE K, F NaCl
& KCI B A PAF 5& A-23187 ¥ 70 HL it i 31,
T B R R A S R AR KCLRF, AT LA R 28
T WIS B 2K A-23187 1 wmol/L B, fig
T AL, A HL D, U S A AR 1 0 B e (I
2B),

HLUIE o 957 FH B 308 Tl FRL O PR A 43 PP 2B Rl PR PR
W, BB R 8~12 MQ, FHEBHBT KT 5 GQ., Hiis
CEZ-2400 %Y Ji& {8 i K # (NIHONKOHDENO,
Janpen) it X , £ 125 kHz Labmaster DMA %§ 4} % ¥
RO G H R ATHENL ARE I8 R 10 kHz, KA K
#E 5 kHz, F 8.0 it PCLAMP Hi fii 5 Ab B %k 1+
(Axoninstrument, USA) H' /) FETCHAN iil] # i i H1
N YR Y e o = S = VA N (£ £
50%1E Ay s o 4] DB 388 1) 0S5 G DA B A %o B0 H
HEATRAE A3 A & A SPSS10.0 #4748 127 4k
BHOBE LA vts TR,

2 R
2.1 EOS » & 4 %

F R D7 543 85 20 GBS R AL A, 45 R K.
EOS 14 [0 Y Ky (48.2+1.6)% ; & Wy ik YL (0 1% &
>99% ;EOS J& % ikt 4% <3% ;EOS 4l J¥ Jy (90.5+
3.6)% ; H KL 20 i 2 (3.9+0.9)% ; 21 41 il & (5.3
1.1)%;; S 4t /M R L5, EOS JEA 2%, I A
B 0 N L ) T A A, BB L AR T0% LA 1

B 1 5B Ry Sh JE) M vE ER 14 4 20 A
(A IR - WA G )
Fig.1 Eosinophils isolated from

human peripheral blood
(Wright-Giemsa staining, A: original
magnification: x400; B: original

magnification: x1000)
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Fig.2 Ca*-activated K* channel currents recorded
from the isolated eosinophils activated by treatments
with PAF and A-23187
A: Current recorded before (a) and during (b) 0.2 pmol/L PAF
perfusion at the 0 mV pipette potential from the same membrane
patch. B: Current recorded before (a) and during (b) I pmol/L
A-23187 perfusion at the 0 mV pipette potential from the same
membrane patch. ¢ and o denote the closed and open states of the

channels, respectively.

("R 4% 798 1)



798 - 55— 5 K222 4 (T First Mil Med Univ)

525 %

[2] Hacia JG, Sun B, Hunt N, et al. Strategies for mutational analysis of
the large multiexon ATM gene using high-density oligonucleotide
arrays [J]. Genome Res, 1998, 8(12): 1245-58.

[3] Hacia JG. Resequencing and mutational analysis using oligonucleo-
tide microarrays[J ]. Nat Genet, 1999, 21(1 Suppl): 42-7.

[4] Milner N, Mir KU, Southern EM. Selecting effective antisense rea-
gents on combinatorial oligonucleotide arrays [J]. Nat Biotechnol,
1997, 15(6): 537-541.

[5] Hyung-Lae Kim. Comparison of oligonucleotide-microarray and serial
analysis of gene expression (SAGE) in transcript profiling analysis
of megakaryocytes derived from CD* cells [J]. Exp Mol Med,
2003, 35(5): 460-6.

[6] LiS,Ross DT, Kadin ME, et al. Comparative genome-scale analysis
of gene expression profiles in T cell lymphoma cells during
malignant progression using a complementary DNA microarray [J |.
Am J Pathol, 2001, 158(4): 1231-7.

[7] Zammatteo N, Jeanmart L, Hamels S, et al. Comparison between
different strategies of covalent attachment of DNA to glass surfaces
to build DNA microarrays[J ]. Anal Biochem, 2000, 280:143-50.

[8] Halliwell CM, Cass AE. A Factorial Analysis of silanization condi-

tions for the immobilization of oligonucleotide on glass surfaces[J ].

Anal Chem, 2001, 73: 2476-83.

[9] Strother T, Hamers RJ, Smith LM, et al. Covalent attachment of
oligodeoxyribonucleotides to amine-modified Si (001) surfaces [J].
Nucleic Acids Res, 2000, 28(18): 3535-41.

[10] Véronique Le Berre, Emmanuelle Trévisiol, Adilia Dagkessamans-
kaia, et al. Dendrimeric coating of glass slides for sensitive DNA
microarrays analysis[ J ]. Nucleic Acids Res, 2003, 31: 88.

[11] Schena M, Shalon D, Heller R, et al. Parallel human genome analysis:
microarray-based expression monitoring of 1000 gene[J ]. Proc Natl
Acad Sci USA, 1996, 93:10614-9.

[12] Anderson S, Roger YH, Huang ZJ, et al. Immobilization of oligonu-
cleotides onto a glass support via disulfide bonds: A method for
preparation of DNA microarrays [J]. Anal Biochem, 1999, 266:
23-30.

[13] Afanasssiev V, Hanemann V, Stefan W, et al. Preparation of DNA
and protein micro arrays on glass slides coated with an agarose film
[J]. Nucl Acids Res, 2000, 28 (12): 66e-66.

[14] Wang HM, Ma WL, Huang H, et al. DNA microarray probes pre-
paration by gel isolation nested PCR [J]. J Biochem Mol Biol,

2004, 37(3): 281-7.

(2783 WD)
3 itig

Wit M5 R B R B & J WIS kB BOS i
-3 i 5 EOS i UkL [EOS MWK 5 & \EOS & - %
VI, BEE X EOS B Filid 5 HI e L R
IR AR 22 | PR AR — ol 87 51 e 280 0 % JH Ty B 52 1 /)
() 15 A R I 19 BOS 438 O 2k B 45 Ok ik
B R E O AN SR H NH4C 24 1 20 40 J 1 F
Dextran UUHEZL M0, e T NHACI 24 21 20 i o 72
Hixt EOS YR, i Dextran TS00 3= B4 7 21 41 ity
RAE X EOS Jo R JC A M 4 403 . AR DO VE 1 ik 7
ZUZM, 2L 40 AT EOS % B2 A H &, Fir L4 25 19 EOS
A 5% 25 A7 LA IL ARG U T AR G e
EOS FIZT 41 fLJE 25 F5AE X 3 B 82, AN 52 g JEE A 4 3k
55, fMLP A] LI EOS 1 1 20 g 1) 23 i 22 2
{2 Blom MBIZESZE Hh & B fMLP B 5 5 STZ (serum-
treated zymosan) FI ¥ & Y 1L/ MR I AL F- (PAF)
FEAIG, UE S X EOS TUREA 520, fIT LAAS S50 38 A7 A
fMLP 1 5 /N A= I B & 5988 3 T AL 1 53 25
ROR

25 R TT B A S percoll AN 2 B 4
PRI G, SR FH AR IR AR R o3 BT K BR R A
TE R s R g U A R A et i A A A () 7 B8 B b I 4
il 4% E1 28 1, %% W1 ME 1 21 2R (1 +0.005

JIE 5 B S BG , R Y EOS FIZT 40 i K rp o
20 i AE S AR T UL A R X 1 B A 21 A0 i
BB AR, JoR, M ICRURL, T MR 4 A
EOS /N, #% %y 3 | 4 Ml i Jo ks | 1 EOS #% 2
SRR I RS P T A AT A /NORE T LA 43 S l E
R AR 0 2 DX A3, AN 5 i 5 5 s

ARG 1 S T S X6 40 A K 44 i ) R
Wi /0N, o3 B 2l R v, e U S BT R R A v
STER

SE WK

(L] TRENAA,ERAANE AR & A5 LTI A0 AH T U0l 2% 5 o B S <048 1 Wiy

9o N T 20 M 22 S R SR TR [0 ], 80 — R R R4k, 2004, 24(5):
509-13.
XU JS, CAI SX, ZOU F, et al. Cloning of differentially expressed
genes of eosinophils from asthmatic patients by suppression
subtractive hybridization[J ]. J First Mil Med Univ/Di Yi Jun Yi Da
Xue Xue Bao, 2004, 24(5): 509-13.

[2] Laviolette M, Bosse M, Rocheleau H, et al. Comparison of two
modified techniques for purifying blood eosinophils[J]. J Immunol
Methods, 1993, 165(2): 253-61.

[3] Blom M, Tool AT, Mul FP, et al. Eosinophils isolated with two
different methods show different characteristics of activation[J]. J
Immunol Methods, 1995, 178(2): 183-93.

[4] Saito M, Sato R, Munoz NM, et al. Association of granular exocy-
tosis with Ca(2+)-activated K+ channels in human eosinophils [J].
Am J Physiol, 1997, 273(1 Pt 1): L16-21.





