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Abstract : This study was conducted to evaluate the ELISA kit for measuring the level of
* cortisol in the urine. The CV of within-run variation and day to day variation were 0.4~2.8 and 1.8
~5.7, respectively. The minimum limitation of measurement was Ing/ml. The cross reaction was
high (CRs(%) = 11.4~43.2) in prednisolone, 11-deoxycortisol, 21-deoxycortisol and predinosone.
There was low and no cross reaction in other steroid. To develop the ELISA kit we measured the
cortisol level in diluted urine with PBS (procedure I ), extracted urine with methylene chloride
(procedure II) and extracted methylene chloride-extracted urine from thin-layer chromatography
(procedure ). The CV value of procedure I,II,lI was 9.4~28.3%, 7.2~8.9% and 2.5~5.7%,
respectively. There was significant difference between procedure I with I, and pro-cedure I
with I (p € 0.01), but no difference between procedure I with II significantly(p { 0.01). The mean
UCCR of urine collected through am 8 to 10 was 9.5+.7.6(0.14~28.0) in 12-month-old dog(n =
47). In this study we can measure the cortisol level in extracted urine with methylene chloride
and sequential thin-layer chromatography accurately using ELISA kit.
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AA RAGA/FRASE R P2 ¥
A5 FA cortisold] 3 Fujel 7] Fot. 1960 of of
E 2Z¢] BuS& 17-hydroxy corticosteroids& &7 8
o] hyperadrenocorticoid 4| & FH FLEAN FA9 27|
T AuA T FUT. 4AERY 2 FE
g atA Ay TEEH 3% EAH YA
stz Aztanr B 59 @HEL FANAIT
g1z Ade A% A RAAAY5RAFY ¢
& 39 &, WA 2A9AAY 234 @4
27 Q. olF AT EL FANAI AT d
 Zuee] 2423 £ F F9 cortisol JAMIERT
247} urine free-cortisol(UFC)E &R ¥o] tf% =7}
FoE AL FRAAD ool 14AFL LEAH
E ok B Aol R A HEU NEE A W
9 0] radio-immunoassay(RIA)Z A 3 5 Ao},

BANA5YAZH HAMNANE I screen-
ing test2 low-dose dexamethasone A% A= #Holvith
T PG, a8y 2Ed 2, AY e FEFY
3o A8 %4 R A4 o HAdge R 2
¢ 22 A7 AN AR F A 4& 20N A4
At

8 T2 AT d4A Qo] AR 2Y 2F
4] cortisol : creatinine 8] -&(UCCR)o] 7}¢] FA5 275
g2 ¢ Fdsted &€ £de d7EAH B
At Rijinberk 5'°S} Smiley W Peterson'’& @Y &
Z9] UCCR 2% 0.2 hyperadrenocorticism& X gHile] 9
olN AgP s} Bojio] z+z} 099 R 0.77,092 ¥ 095
2 B8 v, Feldman3} Mack’e Ad72E 9 Eoj4
o 22 10 R 02287 Raaelch 2L} Smileysh
Peterson'' & FAEE A% RAAAV5HAF 099
Aoz YU 7olN UCCRY Solyo] ui g
(e 0210240 RISGOY FAEE A¥ FAY
A7 5PAF o)9le] A o]#E Mol AEE ¢
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¥ 3837 918 RIAY dighid& ALesid. o
% WYEF enzymelinked immunosorbent assay(ELISA)
£ 713 de 2o]v RIAS Hi& 8 A& AN O

Immunoassay®} FFEE FH 9 o4} 2F F9
AR Y EAo} F9Eo. UFC A% 27|dTFE
77kA @& RIA system 25 Fojgo] gon, 7717
RIA system?] Z3}& chromatographic assaye] ZfET
UFCY] 557} &4 33HUEE 2dFU05. 0 2
38 AT+ crude urine extractsef| A] UFCE 24317 9
& 79 RIA kit HPLC ¥l v gt &A $3 ¥
€ F989H. § @7+ enzyme-immunoassay (EIA)}
radio-immunoassay ¥ 5 Sephadex LH-20 columns 58} ¥
A% chromatographic stepd] UFC 243 Ao glojof &
T F343c} 38 chromatographic step2. 2 thin layer
chromatography(TLC)& ©]-§ 39 steroid® R 31 &
Age AFE YIRA o0, Smiley 5 FEL
2 U2 cortisol kits2 2F 9 cortisol ZHol AL8Y
F dou ARyt FUA G AEoE dgdnig
ARAE AAHF ¥ g ALt

el B A7 EFE UFC A %S 98 3¢ ¥
thin layer chromatography & 4 A3} ELISA 38 & ¢
olp i o] FAYo R FA oM 2% UCCRE &
st AFAE vtdste Aol

HE A Uy

ZBAEE : Cortisolo] )3 YEHE 4A5}7] 8o
347095 8] E7|(Newzealand white) 4v}2] & A8 3%
o FYF 27 Y3 712AES L AP ARG
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ELISA kit % % #¥ : 2% 9 cortisol 558 &
A&7] $1% ELISA kit hydrocortisone-3-O-carboxymethy)
oxime-BSA(Sigma Chemical Co)& #4202 3o B
Zo| W) ute} A&t A8}, cortisolz} F27}
Hxda 0F02 WA E steroidE ¥ §4 steroids
3o uAggg AT LA ALEE steroid
T cortisone, corticosterone, prednisone, 11-deoxycortisol,
prednisolone, 17a-estradiol, testosterone, 17a-progesterone,
progesterone, androsterone, tetrahydrocortisol, dexametasone,
estradiol, estrone, f-estradiol, Fludrocortisone, 6-hydroxycortisol,
11-dehydro corticosterone, 21-deoxycortisol % ©] %1 ch(Sigma
chemical Co).

Thin-layer chromatography(TLC) : &< 2% 03
mle] methylene chloride 1.2mig E83tn 127 29¢
F 18 YA 439 E Hnes ey
Merck Silica Gel 60 F254 sheets(E. Merck, Darmstadt, W.
Germany)= acetone 2.2 13] A/ X 110 A 308
Az J5E IomE AEElD 15em Hol2 &
20| AHE-3H4 ). Chloroform-ethanol-water(188 : 12: 1, v/
vvE $92 o A HASAT. BE steroid:
ethanolo] 10pg/50p18] FE & wHEo] 20ME AFHY
A gE S0pE HHH A7 B H AYHF o}
ol 7| F cortisole] 7} ulE HA 8o} sheetd] cor-
tisol £ 1.0cm Yol & 2@3%ch A4 cortisol £
2z+g A7t s A E o)A methylene chloride(90
10, viv) 2.0mlZ 1A17+ESH €& A13th Cortisol 2¥%
& NE@oA AE o methylene chloride(90 : 10, v/
v) 0.5ml2 cortisol &8 2Z-& A Y F Ao AUt

23%29| cortisol EE&H : £F& PBSE 34 3o
ELISAZ 24 (34 1)3 41} methylene chloride® %%
§ = ELISAZ Z%(2}4 1)3}9), methylene chlorideZ
F&% ¥ TLC 32 & 4182 EUSAZ 23(34 M)
3 #4 1L 2F L Y4 ¥ s PBSE 24 34
§ 2F0% ELISAE AASQT. 4 [& 258 9
A& et PBSE 28] 34 ¢ 2% 0.3mis} methylene
chloride 1.2mlE E 333 1%7} vortexingd 3 30% %
¢ AYRARLT. o F 424E 2T methylene
chloride %¢] 1.0ml(50%)8 # 3} AL7l22 ARMNA
0w PBS 0.5mio] £33 ELISAE AA319} 33
OolXE TLCE AA#¢t. A8 03mis}t methylene
chloride 1.2mlE E§3lx 187} vortexingd ¥ 30 ¥

¢ f4EARAY o]F F3dE& WD methylene
chloride 39 10ml& 3 Aarl2z JxAF2
ethanol 100plo] &8 8ok A7) £ 50p§ TLCE 2
cortisol ¥ &5 1.0cm ¥olZ Hedte] methylene chlo-
ride(90 : 10, v/v) 20mlo] € AP &) 1A 5L H2 H
cotisol FH22g A FLt2E AxAF O
PBS 0.5mlo} §# 31 ELISAZ A A3t}

Creatinine® &%H : Creatinine S Jaffé vH4-& o] &%
Ay oted A H(F ALY, B2 235

H4ak 7o UCCR : 12709% o) 4 A4 Ma=470A
oA 8A1A 104] Alole] 2 F& A3 th Creatinine
9 FEE Jaffé WS o] 8% Z#olE YA KIS
3, )2 24PN cortisole] ¥ X methylene
chlorideZ 2% ¥ TLC 34 ¢& 31 ELISAZ &43}
At

EAX2] : BAE4L Student's est, Turkeys] ANOVA/
SAS 12 1 ANCOVA/SAS 5 o] 434t}

4 o

ELISA kitel Y : A7t $ X9 cortisol FF
of ch 2+2} 128) W& %A 831 present binding(PB ; %)
&g T8 HAZA[AE AL 23 Ing/mlo| T}
R F cortisol § 49| FE7} 5~500ng/mlY o FAAHA
(within-run variation)®] 8 o} 4] 4=(coefficent of variation ;
CV)&e 04~28921 atA @A (day to day variation)$]
C.V. g2 cortisol EE A 5 =7} 5~500ng/mlY o 1.8~
570190k

ZE steroid 19% 9] F FAu-E& Table 13 o)
UEbS T, Prednisolone, 11-deoxycortisol, 21-deoxycortisol,
prednisone 52 ¥-& W }4h-&(crosse reaction ; CRy(%) =
11.4~43.2)2 el o1} 17a-estradiol, andorsterone, 68-
hydroxycortisol, estrone, P-estradiol, testosterone, 17a-pro-
gesterone, tetrahydrocortisol, dexametasone, estradiol, 11-dehy-
drocorticodterone 52 ¢ wte ni({ 0.01~3.1%), cor-
tisone, corticosterone, fludrocortisone, progesterone & 6.1
~8.0% =& E¥d.

Thin-layer chromatography : 859 23d% 4 9l
o0 coisols} T2 FAME & steido] ¥ TLC
A3} 0] F &L Table 28 o] Yeiytch &l 1A
¢ 12em HAEA LA cortisold] o]F L 12 Fa ofd
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Table 1. Cross-reactivity(%) of the rabbit anti-cortisol-3-(o-
carboxymethyl) oxime IgG with various steroids

Steroid CRso (%)
Cortisone 74
Corticosterone 6.1
Prednisone 114
11-Deoxycortisol 415
Prednisolone 432
17a-Estradiol {0.01
Testosterone 22
17a-Progesterone 24
Progesterone 8.0
Androsterone (0.01
Tetrahydrocortisol 31
Dexametasone 17
Estradiol 1.0
Estrone 04
B-Estradiol <0.01
Fludrocortisone 7.6
6f-Hydroxycortisol (0.01
11-Dehydrocorticodterone 10.7
21-Deoxycortisol 12.8

Table 2. R, values of glucocorticosteroids and sex steroids chro-
matographed on Merck Silica Gel 60 F254 sheet

Steroids Ry values steroids
Cortisol 1
Cortisone 17
Prednisolone 0.6
Hydroxyprogesterone 4.0
Corticosterone 19
17a-Estradiol 51
11-Deoxycortisol 25
Prednisone 1.5
11-Dehydrocroticosterone 36

Fig 1. Result of thin layer chromatography with steroids. Chro-
matographed on Merck Silica Gel 60 F254 sheet.
1: Cortisol, 2: Cortisone, 3: Prednisolone, 4: Hydroxypro-
gesterone, 5: Corticosterone, 6: 17a-Estradiol, 7: 11-Deox-
yeortisol, 8 : Prednisone, 9 : 11-Dehydrocorticosterone.

g AdiAQ ol5AZ EANGT o5& 7HF
=& AL 170-Estradiolo} % o}

2F9 cortisol FYYH vja : A A 2FH
YAl e &S Fodta A ¢ 2F 283 Chushing T
328 Holt /Y 2.5 dg FAAEAEY CV @2
F4 1 0] 9.4~283%, %A 17} 7.2~89%, 34 Mo] 2.5~
5.7%9¢] % th(Table 3).

Table 3. Coefficient of variation on the procedures of cortisol
concentration measurement in urine

Procedure DilutiOn Cvi%)
rate Normal  Chushing Dexamethasone
I 2 16.4 28.3 18.5
i 2 75 89 72
o 2 5.7 25 31

S 8A], &% 44, 1 12x]0] 22} dexamethasone(0.1
mgkg)s AT 5933 th2d 23 8A]¢ cortisol
7 e Ade AFHA. 79 cortisolE 0, 5, 50,
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500, 1000ng/mi¥ H7}eted AR 1, AF 1 % AR 1
F& AAEY T 34&-L& Fig 29 o] et

S 58 %

2 o |
Fig 2. Recovery of cortisol from cortisol administrated urine

sample. Dogs were treated with dexamethasone for low level
cortisol concentration in urine.

#A 13 FA4m 34 13 34 1= gy g
3 4&9 Aozt AR (0ONHRA T #4 13 774
H& ol 9@ g9 Aole AFHA FhoHp |
0.01).

X4 712l UCCRzt : 12719 o] 4] A4 7ln=47)
oA oA 8AA 104 Alele] AAF LFY U
UCCR(10%)& 9.5+7.6(0.14~28.0)0] Ut} o] o] 2% &
9 cortisol ¥ & H# 17.5ng/ml(0.2~54.2ng/ml)o] ¥ T},

Iz @

B AYA B4 e dF UCCRUI0)L 9.5+7.6(0.
14-28.0)24 0.5~17.7% 4~16"3} 13.1+7.0 59 23}
9 248 Aol7t YlojA Chushing FFT o2 A
we 7ie] UCCR(10%e] 1928 £ A7 Feldman™s}
Rijinberk'*s] AAA Rtk £ Smiley” o] A M &
Aol sgdh oJH ¢ AFHE cortisolE FH3}E
A4 kit2 9 F9 cotisolE 2 Y ot F4EH
7b 34 gA e A& ok fEd Z AP Laict A
AXE AP TP AHE JPAHFE R0
o A7%% 719 UCCRe] M2 t2j 283 e A
of st dzhdolst A7) WEY Holgtn A}
T g3 7llH UCCR(10%) 47t thFstA B
= Ad giste A2 & cortisol immunoassay7} AH-4H

I ENYE OFE el R FF cortisol kx A
Bl ddt] 2/ profiled 7tX 1 Y& YA 1%
€ F2 7] dEelgn 343 A4&3 UCCR 4
€ B4 cortisol FA7|€3te AY Hlude A
Aggda gl

TRl A cortisols] AFHEFS] EAARE FA&A o
HAX Fgot AgeAE 9.3 cortisol FE7} =
tha 9om Rijinberk & Ao W& 0Fo=
UCCRE &A%t £ TR o3 44d ot
g UCCRE 24 F 9] A gdA &A34d.

e RANA7 55 Adsts] 98 £3] o] &

+ screening test= A8 dexamethasone &} &A@}
ACTH A3 A 8ot} #-& % dexamethasone Y A|A| P
AGH =7} 0.85~0.94 L o] x| 7k 8AIZHEQH 3-53]9] ¥
YN BE AFAsol F% ACTH AN FL 1-2
AHEe 29 ANET PRFAT AERET} 081
083 EZ A% dexamethasone oA A G} Y},
2.29] cortisol : creatinine 8] AGFEE 0.92~0.992
deiA Q1o A4 dexamethasone %A A Yoj} ACTH
AZA Yo v Q%] cortisol : creatinine H] ¢ AH &
Hl o] A E1 25& AHY 53 FIE V&
oo & Wast ol Wl$ ruFTHE RAojg. UCCR
o ZAL a3 A9 FAHAA FUo] AFFT o7
o Hixd 2E5E £ B4sE AU 2789
HEES 03 AAHASY FFAd T e7dT &
% UCCR &Ao] A5RAFo| N aute& FF3E &
Aoz AYsvn o FANAVsYAFT 2
A JlelH A8 $EGAS ACTH A=A 8459} UCCR
23L& AgBA FXH AT 28U H3A
&Y FANAEHF] 29 M)A mitotance]
& X Euke-& FA3L7] 984 UCCR 4 .2 ACTH
AFANEE A E s givke 2T o

2 AT cortisol F=E A fgtoq AzE
ELISA kit¢] 322487 & Kaisers} Specker”s] 247}
Z(0ng/mle] PB gtol A 2SD ke & PB ghof 33+
cortisol ¥5)2 A4H3HH 100pg/mlo] HA|z & AY
FEEF49 100pg/ml £F4] SD g2 292 73 A7)
o) &l Ong/mle] PB gk} £ cortisol ¥ 59} PB 339
Z}o] & p-value ( 0.01 =0 4] Student's t-testZ F-2 A&
AR lngmlE H2SHFAZ A8

2.%9] cortisol& M A2 glo] RIAZ £33} HPLCY
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PERY cottisold] FE7F EA BAAH G oA
& 2% 3% EF corisolo] ¥ WA (immuno-
reactivity)o] A A F 51%) €387 G0l
2 {9 ¥ Lantto'*: isotope dilution-mass spec-
trometry ¥Wgo] u]3te] HPLC #Wo] ojd eFfAe
cotisol FE0] 7HYL2 ¥ & BEPL Nakamurash
Yakata” &= cortisol HPLC peak& |3t Edo] Jdhzn
¥ 13e] HPLCY cortisol &4 X] 7} cortisol & £ @ 3
o dl&) Fhn o

L.Ed e v2HRozA B B ohiz §e 2
H2ol=A Edo] glojA o]&E AA AdAM &
2 :23AY A B 9712 Agstdr gAA
23cha ST, Lewbartsl Elverson'® Sephadex
LH 20 column .2 A2 § ¥ RIAZ d¢& A7} TLC-
HPLCS] A8t 38) o 81321} Sephadex LH 20
column© 8 % chromatography7} W& HFEL EH3
o2 AAST o|RA& RIAY EIAZ HFEAE Z37
HPLCS] A3t fALSIT D ST

Silica precoated aluminium sheets$] & EO2 2H =2
ol=9] B ¥ 9 cut-out piecesEHE AHZolE &
o) ¥ug ' 910 v Fenskes} Shénheiter’ = RIA ¥
A ] ¢4 glucocorticoids$} sex steroids?] ¥ % 488
f3 $& o5 22 A4EE Lol &7t HA
Z & TLC 71&-8 27} 84t} Fenskes} Shonheiter” &= A
2¢ TLC 7]%4 2 blank valuesE Z7HA712” 8588
e deiA gon FA Eol silica Y
E SAAA g7l dE & dTFoA4E TLCE A
43t cortisols} 723 FAME 2E B EFE S
Aol A wAA LD 7} AR

248 Bol HE steroid YAMIEF 2%l cortisol B
o ¢ B& 6f-hydroycortisolg % F& 8" ethyl ace-
tae2 0F L 3233 cotisole AT ZFE methy-
lene chloride® $2% AR} cottisol FFo] ¥4t
Y= ZAslo) w2} methylene chloride® »Z8j2 Al
AU B 4794 M2 g wid g 2F F9
cortisol & 243 383 oo ¥ CV k& HEF
T UCCRE 2A4% 43 B} A&¢ A HlMe
methylene chlorided o] &% & o]F o TLCE AA&
3 ELISAZ &A= Aol A% Ao gdd. 9
2§ 244h3¢ &l UCCRE 23z 4 K4
7939 71%5¢ 78] 9% BE B3 FAER

3t g2 % §FE0] e FEE 2Ysa &
HH A}Ed 2& F 0 Rl

i B

AdiA Ao 7% & B8] $i3td UCCRE
2384t UCCRE &A% 7] 8t 859 cortisol
$E§ 2AY 4 Q& ELISA kitg A Z3gen )R
& oj#3td TgE Yo 259 cortisol & &
A AG O 2 dES AU

1. 8% 9 cortisol F =8 &337] H3te] AZY EL-
ISA kit®] 423 $ A& lng/mlo) gt

2. MY 9EFd EA3E cortisol FEF SH
2)#| 4 methylene chloride2 2% ¥ TLCE ¥ ©&
A8 Aol 5& Y7 ¥ CV e Yehdtt

3. 343 hE QAo UCCRI0)E 4% 29
9.5+7.6& Uel ot

#ngd
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