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D ZA] tetramethylbenzidine - X2} sle] B 2L % AR E Azsger AZ2FAE 10
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cellse] A 77F Z2A T 3 ol 28 W0l Ax5aE, 75-250 cells/plofl A= Z4-& B3 500 cells/
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I & W esterolytic activityE o) &3+
URlo] ZaEtA AqEo] gton Fa49 ester
substrate7} 84} ¥re-& doH ZAlol Abo]
) A} 9] ¢+Fo] )] diazonium salt®} cou-
plinge doA AMIFEZ VEAA 2 NS
& SR G, o 2 olAo] HF
712 & naphthol AS-D-ChloroacetateZ A] &0 2,
bromphenol blue diacetate$} bromphenol blue di-
benzoatezr-& sulfonphthalein ester”, N-acetyl-l-
alanyl-l- alanyl-l-alanyl methyl ester, 1-naphtyl-N-a-
cetyl-dl-alanin, 1-naphthyl-I-
alanyl-l-alaninZ -2 alanine ester, indoxyl
thioindoxyl®} amino acidv} peptide2] ester 5-©] A}
=0 k. @A) AAHSZE Miles Labs.7
Boehringer Mannheim(BM)olj 4] ofl 2] &}o}A| &
ol &3 MY 2L = HAAAE AFLE A
AE]l1 9lew Miles Labs. Inc.(USA)2 deri-
vatised pyrrole amino acid ester*”Z, BMZ indoxyl

1-naphthyl butyrate,
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alanine®g 714 2 AH&3t3 ok of WHELS ©l
S35l MPLE 2HY S o 2e oAl )
g 713A-& gA stk st ), FA4 il 7ttt
E3 Be NF 1x9] 71&c] Badd, §4
g Bxo] B¢ty sitte 28 & AYx vk

2 QTddE MY EA%E £4F %
A3 AAE o] &ste] RE T FE IHH
2 2FsEs wie d7sdn F, 5 A
3} & X (myeloperokidase)x= TE3 I
(polymorphonuclear leukocyte, PMN)oj] T o 2
ZAE 54224 A AX FAL &% 5%
AA s ¥ BT & EA e Fi4E 2L
o AYF Lo St FA33 540 FF
apo] B o] &5t HYT 4o EAEe FTF
o] B3l Ao wrgste #Haks i wt
LA Bl wreS QoA g WIS F
2 g Aer A8 1 dYe %534
Fig=

glucose + O, — > glucuronic acid + H;0;

e of

glucose oxidase
HO, + ¢ —— {4 &
ksl E4

FAE Bz ety o g §7] AakslEo] A}
25U ol 5L FUIF BUF & ¥ ol 9g
o] Hast g4ET AT A3 o
o st 3715 A Wt
Eold o ¥ & e ¥ HiE FL2E
BAEo] W7 Y3ta], f71FtsE S AHEste
WA T2 Agtase xS dSAAT
IS 2UFAA EEF AstElLd o3
glucuronic acide} #4+st =47k ok A4 E
A3} 44 w8 F(polymorphonuclear leukocyte)
ol ZASE BAs wael os AR VL
A7) Had 542 23 QYA
A 9wty o2  o-tolidine, o-dianisidine, o-
phenylenediamine, 4-aminoantipyring A3t 3L
o1} o] AlE L H|So|HojojA WHEF AT
o} AP T AXE PR R, AlF AL
e FEATIE BB B HFA A7
At E AdgdxE AYLAZA]  tetramethyl-
benzidine2 A}&-3t o).

ol 28| SolA & o &3t HIFE AT}
w AARAE A, AesiEo] gle whd 4t
EAE o] &sld MY TFE FAE = AAA

W e FA7A AdEol A Bt & A7
A ARg HET s w AAAE FY T
o ©dg Bgsle £} ALd HET FHE
% AAAZA, Bop A&dtn HEF ol D
aA whgshe A 2& WE e = HARA ol T

M2 o
Mz

= AAAE Az AP AFeR i
sodium citrate, citric acid, EDTA - 4Na, SDS,
polyvinylpyrrolidone(PVP), dimethyl sulfone, Triton
X-100, tartrazine, glucose oxidase, glucose,
tetramethylbenzidine -2 Sigma Co.( U.S.A)ol| A
F9etach Ake AHslr] g cellulose
membrane-& Whatman Co. (England)elld <3t
Aot WEFE B3] AT A= Hanks
balanced salt(HBSS)$} histopaque, methyl cellulose
+ Sigma Co(US.A)NAM Fh3AT HET =
AL % AAAE v wslr] 93ke] Miles Labs. o]
Multistix®, BM2] Chemstrip®2 73t A}&-3}
At MY TFE AT AAY BN RE B
gtod ALget T AHEE 71712 Aol Fe Mi
crostar IV (Cambridge Instruments Inc., US.AYS
Algsta9 s QA EE 7]+ Beckman CPR
centrifuge(U.S.A)E A&-34 T

i
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smlE 7}sb3 20-308-7F 45° ZtEolN ]88
g3 APTFEL EIAAL 48PS Al
Ao 3mle] ficoll 11208 Go] EF3 1Yl
3mlo] ficoll 1080& A& olet). orlo) 4L
ZA 28 2k o] W A7 ficollo] 0]
B2 FAST ficoll o] 22 GE 5= UEH
gty A2olA] 40837 1400pme) £ A4
w3t YoM Ry ¥, A EZ, ficoll
10802, T8 8] W]y L= ficoll 1120, P L Z 0
2 2edn g8 9d 73S Hstd e 4
AR & T &) EE B FZ9 A
= 4o ¥ HBSSE 7letn 2 412 F 42

0l

g

kel
k-2
o A 1082} 2000 rpme] £ 22 YA R gt
AHWES thA] HBSSZ AEAIZ F A2A
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108-F<t 1200rpm.°4 £ 2 dAEAZI. o]
74 S 23] yHEIE & 3l oko] HBSSE sl
HerA) 71} Hemocytometeri el o] E3)

}e NEFE 29T NPT} FAAL &
2 YA AFE S0 BT ZAHIES
@,

2. WHT ZHE w A M=

Trisodium citrate 3.2g, citric acid 4.15g, EDTA -
4Na 10.0g, SDS 0.5g, polyvinylpyrrolidone 1.5g, di-
methylsulfone 10.0g, 10% Triton X-100 1.5ml,
tartrazine(0.1mg/dl) 4.0ml, =% 23 & 4 375m,
sodium chloride 1.053g-2 150ml9] Z& o] =}
2 A 99 EFH2 cellulose membraneoﬂ
FAATIA 0T 2EANA 1082 ARAA 13}
AlefZFo g vhE thg 2% polyvinylalcohol 48
do] At AEAIZIY EEF 120mg, po-
tassium iodide 0.5mg-S ZF< 50mle]] &9 A=}
tetramethylbenzidine 1g-2 aceton 50mlo]] 5912

T3 & 12318 0] X2l FE cellulose membrane
o A AAAF T 60T XA 1087 A=A
Zigh
3. e 7 BRI
=8 R8T 28 = AAXC HsA
& o 28] 288 FYd ot wF wI 7

_04
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=il gg gy T A
0 oA gk i%z\u( 2
10-25 7§ =L o EX(T)
75-250 7§ =AM (+)
500 A =3 &]’(++)
4. mALHS A Bl

Azd = HAAZ (YT &
hemoglobin, protein, nitrite7} E£3¥ AR E
o BT 24 & = AR S s ex] 2.
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g AIRE Folod AT 338 = ARG W

AL v wE)
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Az
=

gl
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AoloAAl & anticoaghiated blood
25mlE #28te] HBSSo| dEA|Zl %
cytometer®2 o) ZA = HESFE
A F 1.36X 107§ %t} o] g9 L
sjAste] A3t o MRy E2AeE 3
At

hemo-
23 g

Ads

Table 1. The optimum concentration of tetramethyl benzidine, glucose and glucose oxidase

Glucose  Tetramethyl

Glucose " 1et Red blood cells hemoglobin (mg/dl) Leukocyte
(mg/dl) oxidase  -benzidine - ; (135/u])
(mg/dl)  (mg/dl) 1:10 1:10 0-1.5 15 150

50 ++ =+ - - - +
200 + T - - - +
500 100
500 + - - - _ +
1000-2000 - - - - - -
0 - - - - - -
200 - - - - T +
200 200 500 T - - - T ++
1000-2000 + - - - + ++
5000 + - - - ++ +4+
250 + - - - -
500 + - - - +
500 1000
1000 + - - - + ++
4000 ++ - - - ++ ++

-: no response, T: yellow green, *: pale green, +: green, ++: greenish blue.
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T AHS & HAX| XE £

1. Tetramethylbenzidine, glucose, glucose ox-
idaseo]| HN =T

Y7o B8 Hho GRS o] &3kl
STl Jash TAE SHdE Aol B
T Barsl Laolw T B el Favs

45 dYAAHok gl IHEZ  tetramethyl-
benzidine, L=, X 4884 E ARG S AHE
8t o] 838ttt A ¥t hemoglobin® ¥H-g
32 FowAs HYEFol vkgst= A% tetrame-
thylbenzidine, £, FEF A3l g49] %& =
A gk A3 o230 242 43S AU T(Table 1)

AR43 AP T2y T A EL9
ok& 200-500mg/dl, TMBS] %2 500-2000mg/di
olit}. ol s} A& 2ANA k HAAE A3t
g o HE o= 28 o] LA AES
1:1000.2 3N g doM e ghgx7|de 54
o2 Sy & Hao] Az A¥E L
10000202 F Mg Aoz LA Fsiet
Hemoglobin®] 7§ 15mg/dle]dte] F oA+
waREg-o] dojvtA] gkt

2. 2590 o ME

WY 7e A wk-g-31HA hemoglobino| v A& T
o WSS )98 fFde] 24 dEistd
= AAAE wHEo] wg-E Y H frk(Table 2).
oju 1x} X &N citratetZF o, 2, 32} A
£ Ex% 100 mgdl, ¥=F A8t E 4 500 mg/dl,
TMB 1g/dI& A28ttt ¢wtd o 2 6-methoxy
quinoline, triethanolamineborate, dimethylsulfone, SDS
v 38 238 5 AARAE BE o E4 #

AFA = AMEEHE Aot HAT FHE =

AAA A A o1 F Aoke HArletd e W &3
Z 2AVEIA ). 6-methoxyquinolineS 3718l 2
71} hemoglobino] ¥FEEH: AL ERahA T
RY T} gk RolE JENE LA 8D
hemoglobino] L} A @TSE WeE HA WAT
SskEad maveE FAAA Ss
triethanolamineborate, dimethylsulfone, SDSE 7}8l+=
Aol 29t} TriethanolamineborateZ} 9 o & 3
AFA] 7} REF = 9 3L dimethylsulfone©] $1o1oF & A
REEERLE S

3. 771 okt E ol At

I E=G ASASE W
FAE S0 e Uil R/l #4kst
Atgete HELE SHE F 3
ZA}3}Q TH(Table 3,4). 2,5 Dimethyl 2,5 dihy-
droxy hydroperoxide(DMDO)2] 7%, {839
ugg ARG Astel ofF ALl 25 di
methyl 2,5 dihydroxyhydroperoxide7t 8 8.3} (0.
25mg/10di o3 chrRe] A5 WP THY A
TFollA o & wgdte A2 B 5 Yok o
TMBe| <o) BEFE APFde] wadgS
AAAIFA = AAch K71 HAIEHEE urea hy-
droperoxide® AMEA], HIFE A5 FxolA
vo =1 ol hemoglobind} ¥HE&H, 7 uH&-3
b Wy T} vatd Sojde egA 2
st ot

4, Coating material2| & 1}

L AAA 9] ehg =) Wiy ot whg
A7) st} 5% polymer2 F Aok
coatingz] 2] &} ] t}H(Table 5, 6). 13} 2 x| &4
=% 500mg/d1i7} E3E citrate$H3 o, 22t
82 coating material, 33} J A AL FTEF

A flo ofje o
B o

Table 2. The effects of activator

SDS DS TA MQ Red bllod cells Hb(mg/dl) Leukocyte(cells/ul)
(8/150ml) (g/150ml) (g/150ml) (g/150ml)  1.2000 11 0.03 75 50 125
15 - - - - - - + . +
1.5 - 10 - - - - + - +
1.5 10 - - - - - ++ + ++
1.5 10 10 - - - - + + ++
15 10 10 0.1 + T - +++ - -
- 10 10 0.1 + - - +++ - -

-: no response, T: yellow green, +: pale green, +: green, ++: greenish blue, +++: blue green
*DS: dimethylsulfon, TA: triethamolamineborate, MQ: 6-methoxyquinoline.
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¥ 4 500mg/d1¥} TMB 1g/d1Z = 2] 8} o} Z2 A3 = AR = 297 kg E R o v

Coating material 2 gantrez, f- cyclodextrineS A}-& HA s B5 520 ¥AHU D, 37°C oA =
T = HAA e Y7o} whgsto] 9gge B A& -‘&?. oM E PEGE A3 =
Ut NF T whgAgo] pRE e AL ethyl AARAlE 297 S E AR, PVAR AT =
cellulose®} gelatin-g- coating material 2 ] 2] g+ 73 & AAA = 38z MR H Y 1, 299 k HAR =
°] 3L PVP, polyvinylalcohol(PVA), polyethyleneglycol STk MAEQon, A2 Bd L 7
(PEG)S] 7§ WME 77} 4A 7AA waute e o AMA £ coating material & X 2] RE Lk HAMA]
2t & HAAE Axdt] 1970 B & F = UFY P EH I, 4°C o ARIIA
o ¥he-S #3819 S u) PEG, PVA, PVPY] 44 B#g % ZAAMA = coating material 3 &) o] AT

WHggo] st flol BE & HAAZE 4593 kA o)

Azd & HAAE 48 eEolN dFYL 2¥H coating EAE PVAE 4T B9 & 7]
st n AR Y dHEE A3 A AR S b dF TS AT 4 YT
60°C 9} 70°C ol A = AAR S Bog A4 oA 5. Potassium iodide2| & 1}
< EE = AAATL sheute] ®iAsglen, Fah, 8 Wg2 £747]7] 98 potassium
50°C oA = HARE Ba@g A L= PEG iodide(KDZ HA7MAIATH KIF7tSE 1 vte&s

Table 3. The optimum concentration of 2,5 dimethyl 2,5 dihydroxy hydroperoxide (DMDO) and
tetramethylbenzidine

1(2111\;138 Tetramethyl- - Red blood cells H"(‘I“n"g%‘;)bm Iél;ﬁg/cuyl;e

(g/dD) 1:2000 1:10 0-7.5 34-67 135 270

0.025 R _ i i - -
0.25 - - . . +
2.5 1 + + - . - +
25 ++ ++ - - - +
100-500 ++ ++ - + + +
0.2 + _ N ~ T

0.25 1 + - . . + "
2 + - - + + +

-: no response, T: yellow green, +: pale green, +: green, ++: greenish blue.

Table 4. The optimum concentration of urea hydroperoxide and tetramethylbenzidine(TMB)

hydrg;?c;xide B Red blood cells Hemoglobin(mg/dl) Leukocyte
mga) @D 1200 12000 1:10000 003 0.75 75 (350D

0 - - - T T - T
0.01 - - - T - - T
0.1 - - - T - - T

1 ! - - - T - - T

10 - - - T - - *
100 - - - + T T *
02 - - - + - - T

100 1 - - - + - - *

5 - - - + - - *

-: no response, T: yellow green, +: pale green, +: green, ++: greenish blue.

- 203 -



zAHQor} & FAA Q) P A o] kA
Ago] P op, Kol & 3 =% &
o AzAE ey}t 9 ThTable 7). KIZ 0.001-
0.01 % AH&3hd 1 ¥HgAo] £ A KIE
0.001 % A8& o ¥E%-L 100 mg/dl, EET
Az EAE 500-1000 mg/diyl AA TERoH,
01 %l KIZ A48 fe Tx92 7Hed &
A A}-&3te]of gt

6. wAtRtS A

Protein, nitrite, pH, hemoglobino] ¥ &7 =73 &
X A A e 93-S AU Protein,
nitrite, hemoglobing] T ZA|1}FS WP 24§
% AAIR] o] WAL o) protein 400mg/d], ni-
trite 100mg/dl ©] Q1 GAo| A HEF ZH & &=
AAA S wkgslgenl, HET 1:2000 ©]42
3| A el hemoglobin 75mg/dl o}k ZHAgdwt
<& o

o 2El oA & o] &% WAT FAHE = A
Atx)9) A$ LZe] koA pHell 93) o 2H 2
35 0] RS Bole 7t oy #AdE &
A% o83 WA 2§ & HAAY B§
pHe] &2 gl th(Table 8).

o i ri¢

AN

Bzle] W 172708 ez dAnjF o W
Fo| FXE ZAE F, B AFNN LT =
AMNAZ wF B¥F FAE BAFAC
(Table 9). @vjAoz WP Fo| FE FAHT
A3} high per fieldd 57) vlgkel #&E 15273,
5.1070Q A= 79, 11-157Q A= 59,
207) ©]3Ql BAE 89P0t o] = ARE ¥
AT A AL NAF 28 & HAAR B
AaAe o rAg Bgye £} 57 1|
ghol 1529 & 149%¢] &4 o2 370 trace®
By glon, 5-1074¢ 783 trace’} 29, + ©|
49, ++ 7} 1900tk ++2 1€ A9 5&
e g2oz EA% A proteino] 1000mg/dl
o] vigtth, o] 2H¥ o] #x9] Zf proteinC =
Aste] Yrg AL T & AU 1157
Ql 5% % 40| taceR 1Ho] + & RHYHIUS
o |, 207) ©}]43Q) 88 F 1¥0] $ASE THo|
FHoz BRHUTG. F4o=2 ¥ 189 =
=2 2B A% A7} ascorbic acid7} 40mg/dl Z7 = A
t}. o] 2 H¥ ascorbic acid®] FFE TUEE ¢

Table 5. The effect of coating materials on the response with leukoctes

Leukocyte

. ) Red blood cells Hemoglobin
Coating materil 1:2000 1:10* 0-75(§1g/d1) 125 500
PVP - - - + ++
PEG - - - + ++
PVA - - - + ++
Ethylcellulose - - - + ++
Gantrez * - - + ++
B-cyclodextrin T - - + ++
Gelatine - - - =+ ++
- no response, T: yellow green, ==: pale green, +: green, ++: greenish blue
PVP: polyvinylpyrrolidone, PVA: polyvinylalcohol, PEG: polyethyleneglycol.
Table 6. The effect of coating materials on the stability of strip #of days
) - Temp. 70-60°C 50T 37¢C R.T. a4
Coating material
- 1 1 1 7 *
PVP 1 1 1 * *
PVA 1 1 3 * *
PEG 1 2 2 * *

% stable within 1 week, PVP: polyvinylpyrrolidone, PVA: polyvinylalcohol, PEG: polyethyleneglycol.
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Table 7. The effect of potassium iodide

Glucose oxidase Glucose Potassium Normal urine Leukocyte Hb
(mg/dl) (mg/dl) iodide (%) (125/ul) 15mg/d]
0 - + -
0.001 - + -
250 250
0.01 - + -
0.1 T T T
250 - + +
500-1000 100 0.001 - + T
2000 T ++ T
600 T ++ T
1000 0.1
100 - + -

-: no response, T: yellow green, =: pale green, +: green, ++: greenish blue.

Table 8. The study of interference materials

Level

Negative sample Leukocyte (125/ul)

20 mg/dl
100 mg/dl
400 mg/dl

Protein

+

1 mg/dl
10 mg/di
100 mg/dl

Nitrite

5
6
7
8

pH

0 mg/dl
0.75 mg/dl
7.5 mg/di
75 mg/dl

Occult blood

.
+ + + F+ i+ + + +F|+ o+ |+ +1

-: no response, T: yellow green, +: green.

& it Avd o dnjP oz #AA B
7% 574 mlgtel Al B Aol A A
7 5 AAAE BASEE o $4o2 I
% a, 5-157491 A& tracet} + £, 207 0}4d
ALole + ol ++2 eyt 17127 9] f4 s
& A g823dle oxEltelAE o] &3k stip A,
Be} #atsl A4 5 o] & = HAKS ARE
v) @ 8} g th(Fig 1, Table 10). Ax}} 3% 22 @
#] 2 (same block)oll A WH-g-& B9l Zo] 166 Al &
2= 1587 (95 %), &+ A x}Fo](one color block)

A ureg Bl A 1667] AESF 1627] A=
(98 %)Yt BALS] 7% same blockoll A ¥h-g-&
Bol AL7) 172 A 8% 15670 A1 5(91 %), one
color blockol| 4} ¥He-& wQl 97t 1727) A B
16678 A E(97 )T BF 17299 A
AYT4E FulR oz FH 3o 207 o F
= ez HEF 2 vlAe %
Alstg o] My o) & Jg< 1A
92 & 4 9 UTH(Tablell).

[}

82 N ¢ oy ol
2 e
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Table 9. Comparison of the results obtained by our developed leukocyte urine strips(Lab) and microscopic

examinations o
Microscpe (cells/hpf) Lab N

- 149

>5
T 3
T 2

5-10 + 4
++ 1 (protein+++, occult blood +)
T 4

11-15
+ 1
- 1 (ascorbic acid 40 mg/dI)

<20 + 4
++ 3

-: no response, T: yellow green, =: pale green, +: green, ++: greenish blue.

Table 10. Comparison of our developed leukocyte urine strip with other commercial products

Total n=173
Commercial products
Labs N
A Co. B Co.

- - - 152

- - 1

- - 1

- - + 1

- ++ ++ 1 (As 40)

T - - 3

T - 1

T + 1

T T + 1

+ T 3

+ - - 2

+ ++ + 1

++ T + 1 (Pro+++, Glu 0.5, OB+)
++ ++ + 1

++ ++ ++ 2

-: no response, T: yellow green, +: pale green, +: green, ++: greenish blue, +++: blue green.
As: ascorbicacid, Pro: protein, Glu: glulose, OB: occult blood

2
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n=163
++ 1 3
Lab. * 2 1
trace| 3 |
- | 154 1

- trace + ++

commercial product A

Lab.

n=173

++ 2 2

trace | 4 2 1

- 1531 1 1 1

- trace +  ++

commercial product B

Fig. 1. Comparison of our developed urine strips and other commercial products. The number of patients
responding to the assay system was marked in the each block. (Lab.: our developed urine strip for the detection

of leukocytes).

< Correlation of commercial product A (made by A Co.): responses within the same block was 95% and within

one block was 98%.

< Correlation of commercial product B (made by B Co.): responses within the same block was 91% and within

one block was 97%.

Table 11. The effect of red blood cells in clinical
samples

Microscope (cells/hpf)

Lab N
Red blood cells Leukocytes
>5 - 7
15-20

5-10 - 1
T 1

>5
- 3
<20 5-10 - 3
10-15 + 1
many ++ 1

Lab: our developed urine strip for the detection of
leukocyte.

3 71717 Qo= @A A HY e £Ho] 7}
ot WET A XS A Y AZE A4
Al A anticoagluated blood 25miE 3 &} ficoll ]
23t HH 2L Fa)g & HBSSH AeA)y)
I hemocytometer2 o] EA3E MESFTE
3t HF A2 25ml bloodd & 1.36%
1070e] HE7E AL YR FAA = mlT
4x10°70e) W E 7} Yokm HaE 3 glop?.
gl ¥=F 43 49 FEFE A cel-
lulose membraned]] AZ sty FEF kst
Ta9 ZERH 57 W] Hast 548
LYetn EETE 9d FolHo] MET AX
shel B wgo] Yolukx] £ahA Hof ke A}
A9 P4& FolmATh k AH ) HHE

S NY2e Bee AN Aoho] 57
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=Abstract=

Development of Urine Strip for Detection of Leukocytes
in Urine using Peroxidase

Eun-Young Song, Hong Soo Lee, Hee Jung Kim®, Jong Wan Kim™,
In Seong Choe, Si Myung Byun™" and Tai-Wha Chung'

Korea Research Institute of Bioscience and Biotechnology, KIST, P.O. Box 115, Yusong,
Taejon, Korea., Catholic University Daejon St. Mary's Hospital*, Taejon, Korea.,
Backjae General Hospital**, Seusan, Korea., Dept. of Life Science, Korea Advanced Institute of
Science and Technology(KAIST), Kuseong Dong 373-1 Yuseong Gu, Taejon 305-701, Korea

A new test strip to detect leukocytes using the myeloperoxidase in urine was developed. The
reagent strip contains tetramethylbenzine, glucose and glucose oxidase. The detection limit was
between 10 cells per 1ul urine(5 cells/hpf), showing greenish yellow color in the range of 10-25
cells/ul, green color in the range of 75-250 cells/ul, greenish blue color in the range of 500 cells/
ul. The result can be obtained within two minute. The performance of the new method was
evaluated by comparing the results of microscopic examination and other commercial products.
Good correlations were shown between the values obtained by our urine strip and those by other
commercial products with 172 urine samples. The results were proven that new methods were
useful as primary screening reagents to detect leukocytes in urine.

Key Words: Leukocyte, Peroxidase, Urine strip.
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