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[ Abstract] Objective Percoll density gradient centrifugation, Ficoll-Hypaque density gradien
centrifugation, red blood cells cracking and natural erythrocyte sedimentation method with Dextran,
which are 4 frequently used methods for neutrophil separation from human peripheral blood, were com-
pared. Methods Respectively using the 4 methods to separate neutrophil from same healthy human pe-
ripheral blood, the purity, recovery rate, and cell survival rate were compared. Results Among the 4
separation methods, the neutrophil purity from Percoll density gradient centrifugation and Ficoll-Hypaque
density gradient centrifugation were more than 90% ,but there was no significant difference between them
(P >0.05) ;the cell purity from red blood cells cracking and the natural erythrocyte sedimentation meth-
od with Dextran was lower than the Percoll density gradient centrifugation ( P <0.01), Ficoll-Hypaque
density gradient centrifugation ( P <0.05) ;the neutrophil recovery rate from Percoll density gradient cen-
trifugation, Ficoll-Hypaque density gradient centrifugation and red blood cells cracking were significantly

higher than that from the natural erythrocyte sedimentation method with Dextran( P <0.01, P <0.01,and
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P <0.05, respectively) ; Cell survival rate from Percoll density gradient centrifugation was significantly

higher than Ficoll-Hypaque density gradient centrifugation ( P < 0. 05), red blood cells cracking

(P <0.01), and the natural erythrocyte sedimentation method with Dextran (P <0.01). Conclusion

Percoll density gradient centrifugation provides the most simple and efficient approach for isolation of hu-

man blood neutrophil with the high purity and viability , which is suitable to utilize in the clinical work and

scientific research.
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bt A W B R A BR 2 |, PBS B R £h 9% vh i
(0.15 mol/L,pH 7. 4) . NI J& Jik i ok it 8 ik £t e

AR B SR Rt
1.2 %
1.2.1  Percoll 3Fif 4 % & B M B B v ik

w40 43 B WA E A 2 A Percoll JRIR 5
8.77 g/ L MSEALEN I LA 9: 1 (V/ V) By HLBITE A,
9 100% (1) Percoll , Fi-FH 2K T A= #HER /K e ] 60% 1
75% 1) Percoll 43 BSW (V/V) , HiH 60% Percoll %5 i
k1 1.079,75% Percoll 255 1.090,

EVEJ e BUEDTA Hi#ii 2 mL, 1 500 r/min
KB 15 ming SEMHR B R L3, 20 3845 TC 1
/BRI (PPP) HILA BB Y T A, AR B e
TN = F 42", A PBS ) 2 mL i B
7 — BT, KKIMA 2 mL ) 75% 52 mL 1y
60% Percoll {1 1 mL ) PPP TR, FH B i 4
JiL /0N 2 I T I A o T R R R B T
[R5, 2 000 t/min 8.0 20 min, MR 60% 5
75% Percoll 1112 b bR 20, PBS 7843
VBB Percoll AL, SRIEINAEA 10% /N IILTE #Y
RPMI 1640 200 pL f#H .

1.2.2  Ficoll-Hypaque 5 JE 4% & & & 3£ ED-
TA HUEE4 10 2 mL, Lk PBS WfE 1:1 #Re)5, #e 1:1
(O PR LR 38 I 7w PR 40 0 B 9 b, B
TR — T8 W 9 L T8, 2 000 r/min 7K SF 55 .0 20
min, BLOEHH ER TN 4 258 1 2R
IR L 25 2 R FRARFL B 0 R B A= (AL 46
AR AN M AT L AR ) L 55 3 22 0 B S TP Mk AN
MRS, 55 4 B 2L 02 . B A0 IR 2
JERE 3 A R — RSN AR 1Y PBS, 7
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43%1,1 000 r/min B0 10 min, Wk FIEW, &
1% BSA (] PBS Y5 58 IRE UTTE A 40, 545 31 i 4
PR E T LU 1,077 g/mL 13k U 20 i 43 25 9
F,2 000 r/min B.0> 20 min, 1T B0 A9 B A
PERLAIE, JTVE 4 PBS R VeI IR, INA &4
10% /N4 1ML 35 1) RPMI 1640 200 L 75 F

1.2.3 iy B b kkmp 1
EDTA Hii#éifl 2 mL, FIRE &M FIA 1:3(V/V) By
LU M2 fR W, IR A e EIRERE 15 min, 1 000 1/
min KCF B0 5 ming W% 25 b, TS R 2040 i
1RGSR 400, in A 7 1% BSA 1) PBS & 2
mL, SRS G I F Wi E 4 mL 60% (1) Percoll 2.0
R 2 000 r/min B5.0 20 min, B4 P
FLAAE, &4 1% BSA [ PBS ¥k 2 ¥R, 45 BTk b i
KL MR 2 200 L J5 75,

1.2.4 Dextran 4l Fértmp g Rk It
EDTA Hi %1l 2 mL, fin A 400 pL ) 60 g/L Dex-
tran, 7E 37 C/KIEF#HE 45 min, #2040 I UTHE
B EJZ 4 im T & A9 4 mL 60% Percoll X
B (REF A HIE M) ,2 000 r/min 7K F- 2.0 20
min, JiC)Z 4 R A0 M AT 2 A, SR A b
B, AL 2 3 mL 78R A G SRS
15 min, Fifil A PBS 5 mL J£47,1 000 r/min &L 5
min, &4 1% BSA (1) PBS Pk 2 ¥, 4 i 3 v
20 R B 2 200 WL ST T o

1.2.5 o b o L 69 26 L L BDKCE Fo B 3 gl
R NS R A B VA A R R

50 WL, A4 otk T s T 8o B s
RN PR s 9 e A B - e, R BB R TR
100 AR, 315300 B A5 2 A F A 40 0 A 4 3 5
BC10 WL AR PR A B B0 T B Il e )5 58 T WL
26, R IE R AR IR B BV E (4, S
i 1 SR A AL % 200 A4 s , 15 AT A
R PR I SR AR B 2 S5 kL A
Jea el i 5 = (3 5 Jis 20 M B o0 R A0 M R x
100% o FLAF, 738 22 i R PR, 2 e 5 i JR I
Z IR AT IR AR AR E
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1.3 %t Fas SR 2 R LA B + hnifE 2=
(% +5) 32/~ , % SPSS 13. 0 for windows G344, 2
6] Fb R 7 22508, P <0.05 =R geit2# 8 L.
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2.1 wHrF ko BAFR 6 Pk dn e sk B e bR
O3 B4 B0 rp R A0 M 2 B - )
T T AT L, 43 B Al Ak 1 rh R Al T A BT
M A% 2 o W s =, A BON AR A BT | A
WA, o Yo fe BER A, BT R LB 204 i,
A DVE B BAER Bk e an i (| 1) o giiit
it G & B, Percoll JE E S5 M E B0
Ficoll-Hypaque %5 B 5 B 25 .00 325 43 25 45 1) 119 240 M &0
FEXY) KT 90% , Wi ] Ik 38 T 4 it % % 7
(P>0.05) . 2L £L 20 i 5 A Dextran £EH] T 2040
WL SR R 15 T A5 440 L 4 B35 WS AR T Percoll 3 % 48
R B0 i (P <0.01) A1 Ficoll-Hypaque %% &
BEEERL (P <0.05) (K1) o A, Percoll 1% 4E
B R B OO A 43 B TP R 20 1 o R rhnT LA
IS B A B IR A (T 2)
2.2 wAR T ko B ALAL GG PR R de i el F ey bl
i Percoll HF % £ 7% & B & B .0 75 5 Ficoll-
Hypaque % 5B I B30 25 70 B9 45 310 1Y 40 i 1] i 58 34
KF90% , & ] LB TE G124 L (P >0.05),
DU o3 B 7, Dextran £E ] 21040 8 B AR UTRE %
A I A0 ) DR B AR, KR T Percoll JE & 22 %
JEBBE B0 1% (P <0.01) | Ficoll-Hypaque % J3& 5 J&
Bk (P <0.01) FIRMERLI AL (P <0.05) , i
ZLANALT: 14 0] W3R AR T Percoll S 14 232 %5 3 4 FE 5
DL (P<0.05) (5% 1),
2.3 WG kg BT A A E R b
P53 85 J5 1k T A v kL 4 B AE T 32 4 R T
90% , Her Percoll 4 2 %% 2 M0 1 1500 15 0 B 404k
JIE A 8w PR 200 i 3 e i ey, B A o T AL £ 4 i
2: (P <0.01) | Dextran {f JH T £1 40 il B K 70 % 2
(P<0.01) F1 Ficoll-Hypaque % J& #f fF B .0 15
(P<0.05)(F1),
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Tab.1 Comparison of the purity, recovery rate, and cell survival rate of neutrophils
of 4 kind of separation methods (x +5, n =3)

YTk YLt L (% ) YA 1T (% ) MMLAFTE (%)
Percoll i 42 5% B 4 i B0 1k 92.33 £1.53 92.28 £3.02 97.17 £1.04
Ficoll-Hypaque % & 456 B 85 .00 15 91.33 £1.15 90.42 £2.43 93.83+1.04"
ZURET AN 87.33+2.52 ***# 88.06 +1.50* 92.83+0.29* "
Dextran {F F T 2L40 H SR UTRETE 86.67 +1.53* *# 83.60 +0.81 * **4 92.50 £0.50 " *

5 Percoll #[bEE, = P <0.05, = = P <0.01; 5 Ficoll-Hypaque 32 b5, #P <0. 05 ,##P <0.01 ; 5ZMR LM 1L, AP <0.05

BT Percoll JfE 55 85 BB IS Lo b 4G AL 10 TR A

B2 Percoll JF L% K2 HH I B0 73 i 5 Hh 45 21 1Y 94 2 2

Fig.1 Neutrophils after purification with Percoll density gradient

centrifugation
3 it i’

I PN SCHlR Gk S, BT 4R 1 4 B RN
S PRI ) T IR AR 2, B T AR SO B 2
FREE B0 Dextran 1E T 2041 A B SR UTRHE7E N2
FRLT AR S A A A S R T
o (R RERREE B0  Dextran {E T 214000 H 8%
DURATE AR LT AN e A5 (R 0 5 72

5 JEE o U SR AR R AN A B G TR 110 22 1) ok
OYES A5 R AN M. PR 4N M Y R R
1.080 ~1.085 g/mL; &R M 40 H1.09 ~ 1. 095
g/mL; BARZANILH 1. 050 ~ 1.066 g/mL; ik & 2 i Ay
1.052 ~1.077 g/mL; T 21 Jitl F1 22 A% 1 40 i 23 B 4k
M1.09 ~ 1. 11 g/mL; Il /M #7 1. 030 ~ 1. 060
g/mL" S FF—FE AT 1,075 ~ 1. 090 T T

i

Fig.2 Lymph cell obtained from Percoll density gradient centri-
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fugation

SRV WV TR AR JRE A BE 0 il — % B ) A 4%
AFNE %5 B b B2 0 A1, DT KE 25 Aol o 240 J o LA 3
5 Ficoll-Hypaque 1 Percoll J& H #i 17 82 (1 i Fh
FEAM B . AWFFEL R LB, Percoll Hl Fi-
coll-Hypaque 24325 21| (1 rpr M6z 2 i 28 12 0 1] i 5
FFTC2E 57 ,{H Percoll 125 43 1545 21| 1) Hh PR 48 i 1) 47
R % T Ficoll-Hypaque % EBRE B .05, 7
PrIE PR AT B2 Ficoll Z544 rp YK BE R 2H B LA LPS
FEVE R, 3200 B AT v KL 40 A 80, DT X
TR AN AS B A R o T Percoll Y 3 B AR A7)
JETEATIE , X A I B A2 Y SE A TG

CLAN TR IG5 21 40 1) 3R AR 1k 2 DA O
R 0T P R SR T 3 e 5 21 4 i 2R R e o ek L0
K% . Dextran /F 1T 2140 B SR TR S0 T 4 SR A4
HEELANMLITRE , S8 )5 F 60% 1) Percoll #EA7 %5 A6 BE
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B BT RN M A R S LT AN M AR, B LA
W75 me IR AR B Lo MR v M 4 i 4
AMME5E RIS BRI, s B 2
IO R SR, A SROMRE o wT 1 38 0 11 4 i B 1 40 i
— TR, X ] BB Dextran /E I N ZLA0M B AR VTR
5 P A e S AR e R ) S5 A

S 21200 e 1 2 ) T 40 e 28 e s bR SR e 21
AL, SR AT 2 T MR EE B0 40 B b LA
W7 ¥R BIPE RTR] Dextran /5 FI T 2L 400 B SR TR 15
— A, BEHR TR LA E O T M L A S AT
AN 5E A TP B A o T 2140 2R RN — 262
AR PR A B — i AR T, Rt , 244t
20 A0 [ S SR G I T Percoll 2 21 4% A 5
DL IR BT AN 43 B B L A i Y 2
FEWE K T Percoll I Ficoll-Hypaque ¥, {H & #24E fi
i,y B TR, A 5 7 2R P = i e A A DU e
LA TR 73 CD11b SUAE I, LA 21200 it
VAR B 0 TR PR A0 M, A U A A A A
] 7 2 E BT B 40 B R [RIRE ARAS T HAT Y
MERCR (R R RVERD) o 256 LR DL L aFp 43 25
Tk, Percoll HEJEZL HE A BE 8.0 0% 70 B 2l A P ik
REANNL, 20 B Il SO ey , 2l AR R G, 4R i A )
3B I TA] AR, R LA [] P A5 380 w200 Ji 0 94 £ 20
Jf1,1 mL BT 2 T RN REA B 5E L Ol TR I
PRANEHIE b 32 B (EE AR A [ () 52 36 H Y, 55
B0 A SRR S 5 B0 AT 03 B T R AR IR
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