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& 2A317] #48led pentyl-3-thiophene-carboxlyate(PTC), pentyl-8-quinolinecarboxylate(PQC), 2-phenyl-4(N-
tosylalanyloxyl)-thiazole(PTT)2] A€ 2 7] A& A8 G 2 2+ 7] AL o] f-shed W] 222 APAEZ A
Z3lo] & o] WY FE AU o) Al 717 7128 Abgete] HYTF 292 & A9 0.5% borate %
°} pH 8.0, 713 0.03%, 0.1~0.8% PVP }A A, 1% decanol®] TFAW]| 2 vhEo]z] PTT A1§ =]} ¥he 22to)
tHE 71l vlEste) bdste] EE WA B o) %) Kbyl L BE 8 Y AT | 284
o] Fait}.

ABSTRACT. A number of leukocytes increases when infected by a germ or virus. Detection of leukocyte
levels can indicate of such medical informations as urogenital tract infection or other cysfunction. In this study,
pentyl-3-thiophene-carboxlyate (PTC), pentyl-8-quinolinecarboxylate (PQC), and 2-Phenyl-4(N-tosyl-alanyloxy!)-
thiazole (PTT) were synthesized, and the test strips were prepared with these substrates for quantifying leukocytes
in urine. Among these substrates, the PTT test strip prepared in 0.5% borate buffer pH 8.0, 0.03% PTT, 0.1~0.8%
PVP, and 1% decanol showed not only better color reaction but also an excellent application possibility to be
used in automatic urine analyzer.
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Al ek W¥EFef o 2ejEiA RS &
7] 9% 712 APAAA gAdsdct ok &
2] gubgo) o] 85 tietxFH (2-methoxy- 4(N-
morpholino)-benezene diazonium tetrachlorozincate
Z214141 alcoholF-2} pyridine2- Aldrich Chemical Co.
ol4 F]Iskdct. WH-E EeiElr] 2@ Hank's
balanced salt solution(HBSS, pH 7.3), Dulbecco’s
phosphate buffered saline(DPBS, pH 7.5) histopaque
1119, histopaque 10833} 2--2-73|2] heparine-sodium
3 i4 EF L4902 & porcine liverolld] F&%
cruded} esterase(20,000 unit)yS- Sigmax} oA F41%}
o ARl =3, A #elg4 8+ KOVA trol
I(Loi No. 35676, high abnormal), KOVA trol I{Lot
No. 36114, low abnormal), KOVA trol IlI{Lot No.
35877, normaly= HYCOR biomedical Inc. *] &2 A}
48tx, & F WY7e AE Helg A HA| chek-
stix-2 Miles Inc. #E-& AHslgen, 8 AMPES
WY 725 el APpr] HiH BAE 22
¥Z33% KOVA System2 ICL scientificr} #|E-&
o)4-5iic}.

WaFe| Bl A7k 4 qERAAN fe
Y& heparin sodium salt2.2 M2} f 23 AEHe
2 ¥Y 10mLg et HHE YA} HBSS
(Hank's Balanced Salt Solution}2 £93%F F3 2 4]
o] FAjgich. AH4¥ HBSSS] A4 8- Table 15}
2ol 94 QM FAd Y2 60~70% F-5]2]
ficolt-2 7}t 7]l QD Mg ZAH2A ¢

Table 1. Components of HBSS without calcium chloride,
magnesium sulfate, phenol red and with sodium bicarbonate.
Refrigerated 0~5°C

Component g/l
D-glucose 10
Potassium chloride 0.4
Potassium phosphate 0.06
Sadium chloride 8.0
Sodium phosphate dibasicfanhydrous] (4.04788
pH 7.3£0.3
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Table 2. Measurement of substrate sensitivity for leukocyte
in quality controlled and self-prepared urine at room tem-

perature
Itern Clinitek 100,
Visual analysis  urine chemical
Control analyzer
KOVA trol I Trace-Moderate  Small-Moderate
leukocytes/HPF 6~26
KOVA trol I Trace-Moderate  Small-Moderate
leukocytes/HPF 1~13
KOVA wol III Negative Negative
leukocytes/HPF 0~5
Chek-stix Trace-Moderate  Trace-Moderate
Sf:lf-prepared Trace-Moderate Trace-Moderate
urine control I 5~25
self-prepared urine Negative .
contral 0~4 Negative

*Self-prepared urine at room temperature.
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Table 3. Comparative studies on the test strips of ester
substrate

tem Azo Reaction  Sensetivity
Substrate coupling time leukocyte

Co. dye (sec) {ul)

A 3-TAPP DANS 120 10~25

B Indoxyl ester MMBDT 60~120 10

C  Naphthol AS-C CBMBD 120 20

D 8-PQC MMBDT 360 10,000

E 2-PVP MMBDT 240 10,000

F PTT MMBDT 90~12¢ 5-25
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Table 6. Leukocytic reaction with the variation of substrate
concentration, borate buffer solution, and pH (positive
control; 5,000 leukacytes/pl)

zZa}sl 0w, 131 AR gloiA] 7R 718e] & Cg;] v (i)(:)l::at:f oH Reagent Negative Positive
2k&agofo g o] AMEE])E borate buffer, carbonate substrate (%) stip  controt  control
buffer, CAPS(3-(N-cyclohexylamino)-1-propane-sulonic 8 + - +4
+ -
acid), CES(2-(N-cyclohexylamino)ethane-sulfonic acid) 0.5 1?) " _ ::
11 N A
Table 4. Leukocytic reaction time of pH and types of 8 + + ++
buffer solution 1.0 3 + + ++
’ 1 + + ++
Buffer H Reaction time (sec) 11 + + ++
solution P (leukocytes, 5.0% li}"/mL) 0.03 8 + x +
8 120 15 9 + * +
: 10 + - *
Borate 13 1$ 11 + - +
11 60 8 =+ F +
9 * F +
9 150 28 g + F +
Carbonate 10 120 11 + F +
11 90 8 =+ - +
9 180 05 9 * - +
CAPS 10 180 | 10 x - +
11 180 1 . *
9 over 180 oo S
CES 10 180 1.0 10 n E ++
11 180 11 + - ++
0.06 8 + + ++
Table 5. Comparison of reaction times between the vari- 15 9 + + ++
ation of borate buffer solution and pH ’ 10 + + +
11 > F +
Con. of Stability ‘{f reagent  Reaction g + T N
borate pH strip time 20 9 + ¥ +
(%) [mmediate 1day later  (Sec) ’ 1(1] = - -
8 - -
8 - - +
0.1 ? = . 9 - - +
' 10 + + over 240 0.5 10 - +
11 + + 240 11 - F +
8 + + 120 g * +
Q + + 120 1.0 - + +
0.5 : 10 - F +
10 + + 90 1 I + +
11 + + 90 0.09 5 = ~ ~
8 + + %0 . 9 = T +
10 9 + + 9 S0 E = +
‘ 10 ++ ++ 60 11 + x +
1 ++ ++ 60 8 + + +
9 F + +
8 + + 30-50 20 10 = + I
15 9 + + 30~50 11 - + T
10 i N mwfm‘y —: Colorless F: Pale blue +: Blue +: Deep blue ++:
11 ++ ++ mmmediately Dark blue.
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£ 0] 28103 pHE 8~117)7) ek (Table 4).°

el ZE borate HPFAeA] 71 e g
T vehiE ¢ {3 g 4 e =3 9712}
A& 719 slpFasl W] dojut o]
we] dojdg FEE -+ 9l3ich Boraed] FE(0.1~
1%)9} h38-39] pHE 8~117}7) ¥HEE FHA] A
22 e FEg B (Table 5). BET
ol A3 dlAE kAl 2 4] pHi: 850:
PR odzH 718E 979 A E AE 7
LHE 52 5849 pHE 8.02.2 A3hgdct

SHE Mol wet HE. NI HE Lo YA
7180l F7] FAA of$- BelHEz ANYPA =g
R kA9 Aeirt Basit. kA
¥TE Uke 2 0.1-1%7) A3 Ao g B 1T
o1 glej4 & Ao borate gAY F5
£ 0.5~2.0%, pH 8-11, 714 8] =T Z 003~0.09%2
gted 2AMSIH T 2 A IR Table 65 e} M2 4]
2L borate(pH 8.0) 0.5%, 7] Ex7} 0.03%7}
HEE A Ajel PVP(0.1~1.6%), CMC(0.1~
0.4%y8 FEHZ 1ol AP F D3 A
7b PIA e gl disted fRsislct 2 An:
Table 73} 2r9korm CMCErl= PVPE A3l
7ol t] KAl A2 vjelyte}

ZTIH0 e HE. AHA Azl A9 7R
2 ell2ejEhA| 7} 288l AP Seia) whge
2 AAe] 2J8)A A3t Yy e = aloohol
< FAAZ wol A7) gl Frjgko] He
methanol, ethanols} #2}2k0] F7k4 4] heptanol 2
2 BAFe] & decanol?} v Tale] Pt

= s

Table 7. Effects of PVP and CMC on determination leukocyte

HER HAH - RES

Table 8. Variation of reaction times with the addition of
activator of each 1% upon dipping into a HBSS of 300
leukocytes/uL

Reaction

Activators time

(sec}

Comparative formulation without activator 160
Pyridine 130
Methanol 140
Heptan-1-ol 100
Decan-1-ol 80

*The test strips change fram colourless ta pale and deep
blue.

(Table 8)." ¥2}2¢e] & alcoholo] F&Ao] 2w
Yl gAgsedE o A} gl Aoz §F
QA AYA Az vlF23 A2 Az}, wgt
pyridine®. AM8-3te] ¥ at=v]| decanolB Tl activator
E2| qge] Woix)= Aoz gt

= =

WY T2 oseietAle] AL 23 sH Wy
< Al Agsiz Pde A3HE 2 gl
WY D4 AP 9] AEL pylell &k o]
Foke| FAksle) sl sled EHL Ty nAsty
th & ATy odr] 7}2] 7jAEe] PAFH WY
T AEE A2 7| A ZE AHEEHAE 2 Fell A
% thiazole F-EAo ojv]eAMS AYsie RIE o
2HZ #3hEe] ok §A4R 7" R} b} ok
o] Holykz 7189 A FHE vlsg FES g

Kinds of The day 1 week later
stabilizer Reagent Negative Positive Reagent Negative Positive
(%) strip control control strip control control
PVP (0.1) + - - +
PVP (0.2) - - + - - +
PVP (0.4) - - + - - .
PVP (0.8) . . + B B +
PVP (1.6) - - + - - +
CMC (0.1) - - * * + *
CMC (0.2) - - + + + +
CMC (0.4) - - + + + +

*leukocytes 5,000/
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