DOI: 10. 13656 /. crki . gxkx. 1998. 04. 018
Guangxi Sciences 1998, 5 (4) 304 307

A Study on the Voltammetric Biosensor for
Discriminating and Counting Human Leukocyte
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Abstract A Biosensor which can discriminate and count the human leukocyte is reported. The
leukocyte on trap membrane applied to basal plane pyrolytic graphite electrode is detected with
semi—differential voltammetry in phosphate buffered solution. The model of discriminating hu—
man granulocyte and lymphocyte has been constructed. A good line correlation between cell
numbers blocking trap membrane and semi—differential peak current has been obtained in the
range of cell numbers from 1. & 10" to 18 K 10" cells (7= 0. 988 8).
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Fg. 1 Scheme of electrodes system and apparatus
1 Ag/AgCl Reference electrode 2 Work
electrode; 3 Counter electrode; 4 Electroly z-
er; 5 Holder of trap membraneg 6
PBS 7 Trap membrane of leukocyte.
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Fg. 2 Semidifferential cyclic voltammetric curves of

lymphocyte and granulocyte from health person
a. Ep= 574 mV, v= 100mV /sec, 1. K 10 cells; b. Ep= 621 mV,
v=100 mV /sec 6. X 10° cells.
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( R-SH) e A Table 2 Reproducibility of Leukocyte peak potential of the
A same sample with unequal number of cells
’ ’ ’ No- Cell numbers no Peak potential
, membrane(X 10° cells) mV
o P 1 4. 85 622
5 2 9.70 622
. 3 9.97 621
2.2 4 19. 4 622
E 5 12,1 628
6 14.5 621
(1) 4. 85 10 cells/mL v=100mV /s, CV=0.39% .
R 100 1, R 3
100 mV /s > Table 3 Reproducibility of Leukocyte peak potential of dif-
6 5 1 : ferent sample with unequal number of cells
(2) 4. 85 10 cells/mL
’ No. Sample Cell numbers on v
) 100 mV /s membrane X 10* cells) m
’ 6 ’ 2 ° 1 L1 5.2 620
(3) 6 ; 2 1.2 13. 4 626
) 100 mV /s 3 L3 37. 8 632
, 3 4 L4 3.8 634
3 , 5 L5 35.5 626
( 1) 6 L6 29.0 637
(2, ( ) v=100mV /s, CV=0.997 .
3
(3, , |
, .
Table 1 Reproducibility of Leukocyte peak potential of the ’ (8]
same sample with equal number of cells ’
Peak Peak 9] ’
No. potential No. potential R
mV mV
2
622 4 621
622 5 622
3 622 6 621 ’
y= 100 mV /s, crv=0.07¢% . ’ ’
23 R Ep R
2 a b £
, Ep 2.4
(574 mV /621 mV); . R
; ep(
. ) ( 4):
v, ep( ) , (18 18 1)< 10
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Fig- 4 Correlation betw een semidiff erence peak current Nishikawa. Appl Environ Microbiol, 1982, 43 814~ 818.
and the numbers of cell blocking on trap membrane 3 Xu Cunxiang, Zhou Yuming, Li Gan. Proc state key labo—
ratories of Transducer Technology, Academia Sinica,
4
1991, 107~ 111
Table 4 Comparison of leukocyte counting with microscope 4 1984, 41 (4) 257 260,
d bi
and Posensor 5 Matsunaga T. Anal Chem, 1984, 56 798 8OL.
6 Matsunaga T. Anal Chem, 1989, 6t 2471~ 2474.
Counting with  Counting with v 7 Matsunaga T. Anal Environ Microbiol, 1985, 50 238
No. microscope biosensor
< 10* ells/mL) (< 10* cells/mL) (%) 242
8 Anson F.
1 560 5. 61 0. 13
, 1983.
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3 1.5 12.0 301 Publications, 1980.
4 8 60 8.77 1.38 10 David. “Biochemistry-The Chemical Reaction of Living
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