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Abstract ; Objective

ying the improved method of WBC counting in CSF by finding out the optimum percentage of CSF specimen with the most suitable

To improve the reliability and accuracy of WBC counting in cerebrospinal fluid (CSF), this article is stud-
concentration of acetic acid. Methods CSF specimen was mixed with different acetic acid at different ratio respectively. WBC
counts were performed in 5 minutes on diluted samples of various concentrations. A series of 20 CSF specimens were analyzed via
the proposed assay and conventional method. The average value and coefficient of variation (CV) of WBC count of each sample
were ¢ compared and analyzed. Results The optimum percentage of CSF sample was obtained at 60 : 40 ratio . In this percentage,
the maximal WBC count (189/u.) was obtained compared that of conventional method (161/uL.). Moreover, the CV of the WBC
counts in this percentage (7% ) was also lower than that of the conventional method (18% ). Conclusion The reliability and accur-

ancy of WBC counting in CSF was the optimum percentage of CSF specimen and 5% acetic acid was 60:40. It may lead to a more

reliable, accurate and standard way of WBC counts in CSF.

Key words: cerebrospinal fluid; WBC counts; microscopic count ;glacial acetic acid

I8 8 LA I g T 4 LT I IR P Y
B0 W VR R e i ) R 0 X I 48 Y 42 Wi IR T
VAR BUG A 2 R U BB Bk ™ i 1R IR 2 [ i
RS 56 B8 P B R ) (55 3 WD) o (1 U Y 40 M T B A R L %
T ERA R ERR 52 N N R 2 55 2R AT
SERRTY B 4 A 34T O T I 40K B RS BB A 1
AWK R 58 38 L FL AN T 0 RE I A At B T JHC A R VR 3 R
P R I 5 VR 1 240 3 05 T L & s A A A B
0 R ARG R A — AR AF R MR B L R
BETH RO B A S ARG TR A0 N A A — R R
B . 2 JHCAG 00 400 £ P 1 BT ) B A 65 YR v 69 10 200 ok g
SR LA AL D R N OO E 1 RO RS o O 8 i S O & P
AN 78 AR AR A VR 20 M 0 S O TR AR S e X I
A BT 840 A0 TR A0 M S B BT T RO B AT R SR R R
DK TR A B2 e 5 T 9 TS 2 P F o L o 60 I T80 5 40 M T 4
1977 35 AL AL AR AL BUR S5 R B AN
1 MBREFE
L1 MR B U EARBE 118 TR B & & 15 A I B WOAR A
21 49 BRI WA A PR A A B AR TR T 5 mL, ]
51 i 5 9B b A T T A R R 20 08100 980 AR T T A B 1
5.0 21 d SE . BER SE AL 1 BlARAR
L2 @#50A  RA Olympus KX-31 Jt2f B . Sysmex

UF-1000i bR T 73 B A0S BL 251500 L vk S IR 230 R A4 60 1 3
B3 e N B R IR A ARk T

1.3 Jiik

13,1 BUARMBTEGE 2 A [ I ARG 5 4 1 AR )
CEB 3 RO M B9 1 0 0 P T R R A 5 1 T3 /A ARG ok
B ER L~ 2 T » T sl A o i DN BE il A DK IR 5 2 SRR T
TR 20 1) B 0 3~ 4 3 B B S S TR AT FEACTT B % 40
SBORAE R R L0 A T BOk T

1.3.2 FREMlE  ff 100 pL B &AM A 5 100 pL 4f
VKES BRIRA) 3 A 5.10.20.30 min J5 78 it T4, FT 15 25
e LIFH BEAG 2. TR I K Tl 5 98 4% BRI O 3k o B i 5. 10,
20,30 min J5 30U 7T BT A S 56 2 R 3 O 0 T B0 UG
WGBTS . LB PN 5 i 9 5 2R o I 1T o 2 5 i ) DK T R 2 Tl
NSE ) U iR i

1.3.3 MRl Gk R BB 805 4 A g RUTE 2
Fr A UF-1000i #4545 48 BT BEAT I WA A 20 7 24 98 AEpR A
KA E T AR BRI bR A 72 UF-1000i JRYT
oA AL BEAT AR IR 2 AR A R O 200 A4S/l 1
R B AR A 5 S TR VR A K T TR 5 BB IR A
Fe AN [6) LR A o Bl 5 5 39 8 3T B U UG 3 4 3 LA
s B8 AV 05 K AR 2 RN [ I A bR A 8 5 B
J5 1 J Sysmex UF-1000i JR YT 43 #7470 3 - B o A0 g . 8

VEF B AT B0 A (1975~ FE AR o 220 D2 15 PRAS: 960 R 2 A 5 4 W 0T (1989~ F0il AR}, BRI RG22 TR, = St

kA (-

EifL{EE , Tel. (020)62787305, E-mail : sdhzx2010@163. com,



2504

8 20 BIARA
1.4 ZiieEah®m iz EXCEL H 8 A 50 7 2 8 538 5
A E 5 il 2 P AL TR P AT L. LA R T R vk R A
AR RN W AR S R BN YRR L R AR S — AR £
R CV BB R A . S840 M B s sl 5 CV ik
iR
2 £ R
2.1 REMESCEETR 4PRIEE 1.

x® 1 REMIBER(X10°/uL)

i [a] (min) 5 10 20 30
JE 183 174 165 158
ZUPKARRE SN RS 185 97 91 71
2.2 20 FURCEBAR AR F 7 i A R R AR
F2~4,HK 1.2,
R2 BHBREIRAENITHER
FHE (X 107/l )
IR - T K VKRR HE L
LRI bl 1% 5% 10% 20% 40% 60% 80% PHfl
414
80t 20 ‘;I'H]H@ 177 159 154 138 145 133 151
AR
60 ¢ 40 171 189 163 143 145 128 125 152
40+ 60 162 157 136 128 132 103 &4 129
203 80 143 140 122 101 103 83 61 108
SFHME 159 166 145 132 129 115 101

£3  BRETHTESNETHER
FHE (X 10°/pl )

i A
AR B B T Rk 161
UF-1000i SR UL 53 H7 1035 200

R4 28 MM R EREITE A AT AR
RLKEERRHIKE

FTHREF 201357 A% 41245 % 21 B

& 2 BERSHERABREMILGANTHEERE
RS HURBHMBEAZTBERMCVE

1 5 7 B ok KRR R vk 2

LRI B 1% 5% 10% 20% 40% 60% 80%
80 & 20 0.2% 1% 2% 4% 8% 12% 16%
60 : 40 0.4% 2% 4% 8% 16% 24% 32%
40 60 0.6% 3% 6% 12% 24% 36% 48%
20 : 80 0.8% 4% 8% 16% 32% 48% 64%

1 KEBREMREANDESHRAENEREE
K UF-1000i fRiTEXFEHEEFE
2.3 20 B H AR A N [R] D7 B R A R CV A

g5 R

W Y TR PKRHRACIE
Tt AR B4 Lo 51 1% 5% 10%  20%  40% 60%  80%
AR 1]:10)
80 ¢ 20 ) 16%  21% 35%  271%  29%  31%
BB E

60 : 40 16% 7% 33% 3% 30%  36%  35%
40 60 23% 2%  25%  19%  20%  24% 3%
20+ 80 2%  18% 24% 28% 4% 53% 51%
3 9 it

M 1 0] LU X T R — ) 0 B bR A B R TR 4
JE 5.10.20,30 min J5 P53 90 A AR 0T B0 W T 8L I 1R
IR 25 AR BB B A 4Bk R S B L 1 1 1
F IR A T AR S LT T A 0 ) 25 S 0 A TR R B
FH B OB VR TR 45 R L I SR 0 A . T L B & R B[R] Y
FEA  F I 1 E0AS B0 1 40 A5 R R B Wk e, e
T B 4l vk S R S A R A 1 s 1 B R A S B I R
PR 5 40 RR A o U0 T R B Ao v Y O TR T A I R R 4
0N A R YRR o T 0 SR 0 R R R T At s
B — SO Y 1 0 B A A A R R A . AR R e
R D 2 R B AR O D AT i i R AT R A R T B ) O AN
5 T VRO A 3 BT B, A Hh BT % i R AR A I O

ML T H 4 2 O 5 1) B UK I R v B P T v s AR T
AR 2T s, BB BT EOE BT R R 5 5
SER ML . MUKEEBRIR E N 590, I 5 A B UK I R
BEJ& 60 ¢ 40 I B RUBE T A, SR 5 AR T B R g iE , UL
16 DU B0 I 8 Y A MR SR e/ AR IR E K. B
A BB RO &S R IR ek A A5 R TR S B T
IR AR T O 1k b T TR ) e Wk B D T VR B AL B
LU N6 T VR R AN B ER A R A P EE L T D BB
B B T B 2 B TR RN 28 RO ik IR g ol .
WA e BE A 5 %60 B DK B R . FL IR B IS5 5 00 DK BS BR TR & L
) 60 = 40,

F2WEFEAWE RS AR W E KBS ER (1% .5% .
1096 .20 % .40 %6 .60 % .80 %6 1 A [ EL AR A 11 5007 45 ¥4 18 4
Wy 159.166.,145.132,129.115,101 X 10° /L, LA 5 B M [l
VKIS RV BE TR 1T s R T B G 0 45 A DK IR e
L) R R v VR R B A B ORI Y B e

29 P T kR RS R /NI R VKBS BR M R 500, I
W5 5% UKEERR YIRS Bl 60 ¢ 40 X Fh vk, (HE % IE
F) 3 SR T AR B SR 15 22 5 BT Y UK BR v R I A B AL L A
T CV B F /N 35 (8 55 e 2 A0 B UK B R W B Ol 5 %0 . Il i 5
s T UK 86 B2 09 Ve B2 LB 60 ¢ 40 B dRefE . CREE%S 2507 T



EREF 21357 A% 4245 % 21 B

TR 52 1 TR AR

AWEFE N . T OE N B R RS AR R A5 R A R
88. 200 RN WL W 1) ¥ F N BRI BEAE 9~ 12 mm, 8 2SR 1
AT AR G A5 2 WE SR S5 A BRI AT R 45 )R TE O
AT G IT R PIAL T A R LE R 7 AT W] 0 )R L (H X
MEAH 22 B RG22 8 L (P>0.05) LM MEEHZ TGS HE
SM(P<C0.05) » HEHKIA—B. AUTOAN R HAZAE
P M T T P IR L AN R X S IR 45 R A s T A A T
AEL X Y DN RS 2P R AT T BUPER T

TR WEFEINA 8 NI ML 2 A7 S AR ARG . A TS
S5REIR L TE HCG dE 5T H WG 7B P MR 3 59 S0 1 e S
YRS o BG AR UK B P BN T B I R R
W . TR TR N L S TG R AR R 4k S B
YRR . ABT P ABX AR TR 255N
U L 348 0 A1 B 2 TR T R L AEL L BN T AT IS 1R N L IR
A B W1 78 1 5 W 456 £ A Al S I 38 T e R S B 2 149 8 1 % 1R
Y1 TEURA AT AR BT N JBE A LA S0 A N TR R T
PRI IR 28 52 1 114 20 R0 B A 24 7 DA T A N TS L 3L 249 AT 4R
BIFE T A IR R B AN 35 8 A R B L PR A AR R T g
$& L T A AT BRI 5 X T RN T 2 B R S A R N T
6 mm BB TE AT SN B DY LA S0 A A ) AR B O
6% IV 245 ) 3 05 22 0 v 006 7 O 1 B A TS IS A T e
T i PR 4 e 2t B AT S B

A5 A US 7 A= Wy e il A0 8 L A - i UL 4 A
A it o AR AV I8 BEL 0 5 84 0 20 L PN R0 UL A Y L YR T
G INALGUE TR R CT R B o 2 418 S A B T R K
S AT B B A AL S0 A TR R 9 ok 0 R
LN E A LA AT G 1 B R L M T N R A X
P A BR fR  REE  2 1 A (EAR R — 2B AT AT

Sk

[1] Raga F,Bonilla— Musoles F,Casa EM, et al. Assessment

of endometrial volume by three — dimensional ultrasound

(2]

(3]

[4]

(5]

[6]

[7]

(8]

9]

[10]

2507

prior to embryo transfer: cluses to endometrial receptivity
[J]. Hum Reprod(Oxford England),1999,14(11);2851-
2854.

Achache H, Revel A. Endometrial receptivity markers,
the journey to successful embryo implantation[ J]. Hum
Reprod Update,2006,12(6) ;731-746.

ITBER XV 2. [ 8 S PRI AN 2208 B B N R4S
Pk A oY HE R (T, I PR OBE 75 B8 2 % 3K, 2006, 8 (9)
548.

IRAN. | REEIML 7 . dbat s AR AR AL 2008
351.

e fr R LA B AR AR IMD. db st AR A At
2003.:343-351.

Chien LW, Au HK, Chen PL, et al. Assessment of u-
terine recep tivity by the endometrial2subendometrial
blood flow distribution pattern in women undergoing in
vitro fertilization2embryo transfer[J]. Fertil Steril, 2002,
78(2) :245-251.

E.IVF-ET BE R A X 75 N EEZ L]
Hh [ O A 5 3 A4 R 2010, 18(8) :321-333.

Ng EH, Chan CC, Tang OS, et al. Changes in endome-
trial and subendometrial blood flow in IVF[]J]. Reprod
Biomed Online,2009,18(2) :269.

Lesny P, Killick SR, Tetlow RL, et al. Ultrasound eval-
uation of the uterine zonal anatomy during in2vitro fertili-
zation and embryo Transfer[]J]. Hum Reprod, 1999, 14
(6):1593-1598.

Chen SL,Wu FR,Luo C,et al. Combined analysis of en-
dometrial thickness and pattern in predicting outcome of
in vitro fertilization and embryo transfer: a retrospective
cohort study[J]. Reprod Biol Endocrinol,2010,8:30.

R H #9.2013-01-08 &[] H #8:2013-03-18)

CE5R 2504 70
BRE b N2 OR F 100 Wk R A R DA TR - e KRR VR L L i
0 5 R LR 2 TR T o E O 100 IS VR DK T R L
1124 80 = 20 I UK R ) e 2 W BE AT 0. 206, i IR I VK 1
22 2 Wik 2 A BE (7 0 240 M0 32 20 ¥ it « 5 S SRS 20 4 B LA % e
A0 R BAY L BT ATE TR0 TG 3 52 42 HE BR 41 40 I B9 40 . BOR
A7 B MR S 106 R VKBS R

ARSI 500 (Y KSR 55 I H W HE 60 = 40 1 L 7T 4
REE R AGE CV AR/, PR E R R R T fefEry
VKT TR K B2 B 5 i VTR 4 ) B0 L 1 S B T i R BT B A
BEHE RO R WA A B

SE

(1] mhRife, Ef =, B 5. & EEREEEEREIMI 3
R R AR RS R AL . 2006 :312-314.

[2] National Committee for Clinical Laboratory Standards.
Reference leukocyte (WBC) diferential count(proportio-
nal)and evaluation of instrumental methods[ S]. H20-A,
NCCLS.1992.

Van AJT, Delanghe JR, Langlois MR, et al. Automated
flow cytometric analysis of cerebrospinal fluid[J]. Clin

Chem,2001,47(3) :556-560.

[3]

(4]

(5]

[6]

7]

[8]

(9]

(10]

Ziebig R.Lun A,Sinha P. Leukocyte counts in cerebrospi
nal fluid with the automated hematology analyzer CellDyn
3500 and the urine flow cytometer UF-IOO [ ]J]. Clin
Chem, 2000,46(2) :242-247.

HEAR BRIk, 95 DUR 55 42 B 3l L8020 4300 i 45 Y2 4
&2 0 R 4B L) . K 36 B 2% . 2008,23(1) 1 18-20.

PR TR AR W, 5. Sysmex UF-1000i BRI 73 4 (X 7E
SRR Js BV 00 B v b ¥ LR (T . g IR A, 2011, 22
(1):101-102.

A, W XE-2100 11 40 /8 53 B 4316 I 4 9 11 40 1 4K
Hrrg e LT DL o R ik 46 . 2009, 565, 95.

AW & L BF 2% 5. BC-5500 4 [ 3 I 40 Ml 43 47 AL 5
UF-50 SR 43 BT 0L B3 A W1 40 M 3145 b 09 i A 18
BT ferp g 2p 2 5. 2008, 32(1) : 29-30.

ERE OBCE AT HE S R = 45 28 i 40 i 43 BT AR
T AL A R M K A0 B R B A S i T R L ). R
2 56 K, 2006,17(5) : 79-80.

A VL E R XA S 4. UF-1000i JR T X 5 XT-
18001 Iffl 3R A3 16 7 Ao ) 7E Hix 5 ¥ 40 Mt % b iy iz A LT .
e gy T A% 4% ,2010,31(6) :66-67,69.

Wi B #7:2013-01-11 &[] H 19 .2013-03-15)





