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Abstract : ELISA kit for cortisol was developed and then evaluated. Polyclonal ant-
hydrocortisone-3-(o-carboxymethyl)oxime BSA rabbit serum was used to coat the 96-well
microplates. The minimum detection limit of the kit was 250pg of cortisol per milliliter.
The within-run variation and the day to day variation of the ELISA system were 2.0 and 5.9
at maximum, respectively.

The kit was used to determine whether salivary cortisol concentration could replace
blood cortisol concentration in dexamathasone suppression test of dogs. Changes of cortisol
concentration were measured in serum or saliva after intravenous administration of 0.01mg
of dexamethasone per kilogram of body weight. Blood alone, saliva alone or both were
collected at 0, 30, 60, 120, 240, and 360 minutes after injection of dexamethasone. The
change in blood cortisol concentration was found to be suitable in dexamathasone
suppression test of dogs, but the change in salivary cortisol concentration was not.

The kit was also used to determine whether salivary cortisol concentration could be a
stress index as well as blood cortisol concentration in dogs. Two types of trial were
performed to estimate the stress either by blood or salivary cortisol concentration.

The first trial was stress experiment by intravenous injection of 0.2IU of PZI-insulin per
kilogram body weight. Either blood alone or saliva alone was collected at 0, 30, 60, and 90
minutes after insulin administration. Both blood and salivary cortiso! concentration were
found to be suitable index in estimating stress from hypoglycemia by injecton of insulin.

The second trial was stress experiment by electrical irritation. The dogs were irritated
with anti-bark device for 10 seconds. Blood was collected before and at 2 and 5 minutes
after electrical irritation. Saliva was collected before and at 3 and 6 minutes after electrical

irritation. The blood cortisol concentration, but not the salivary cortisol concentration was

Address reprint requests to Dr. Ki-jeong Na, College of Veterinary Medicine, Seoul National University, Suwon 441-744,
Republic of Korea.

- 731 -



found to be suitable index in estimating stress from electrical irritation.

Cushing syndrome in a dog was also successfully diagnosed with this kit.

key words : ELISA, cortisol, stress, dexamethasone suppression test.
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471889 E7|(Newzealand white}g A&t} Cor-
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ELISA kit A : ®9L hydrocortsone-3-(o-car-
boxymethyl)oxime BSA (Sigma Chemical Co)}2 3o =
A88ct. 39 1.5mgE complete Freund's adjuvant
(Difco Lab)9} £33t E7)9 FZo sy FsAch
F1%5L 15mge #9<L incomplete Freund's ad-
juvant$} E9Hate] ARSEIATE 1, 23} 43 FL 2% 7
A28, 3% #711F L 1Y Fl sgloh

g4 9] 9471 34L& JPH L 96-well microplate(Nunc
Co)dl| coatingdt 3 LA YA %9 EF cortisold} T4 F
7| cortisols ZAREAHoH HIAF)A] F& PAHE
fzzoz 3t gAG7E SHsA

Y H & A3t & BSA FAE AAY Yo
484 ml F 0.05mg2] BSA(Sigma Chemical Co)Z 7}
gto] 4ol A 7243t incubationd} ¥t} o] RS YA £
& Foll 4% 4L membrane filter(pore size 0.2, 0.45pm,
=42 9 2F4)2 933 F Hudsons} Hay'’9] #o]
w2} Protein G sepharose column(Protein G sepharose
Fast Flow$} LKB column C10, Pharmacia)2 34 28
B EIEE AAS 3mA 2ES AFsgd. 2zt
9 #3L 280nmollA 7 £ FFEE ZA3Y)
3 cortisol 89 coating® 0.05M carbonate buffer(pH
9.6)2 34ste] welld 100p #F§ Fo 37T
223k A8 F cortisol FAE coating3}ATH ¥
pH 7.4¢ 0.02M PBS(0.05% Tween 20 ¥, Sigma
Chemical Co)Z 33 MH3A}. o]o]A 0.1% gelatin
(Sigma Chemical Co)o] 3¢ PBSE well & 200p% 4
i 42 A 3087 AR)3te blocking 3%t}

ELISA9| ] % cortisol 232 direct antigen competition
Yoz ANgrh A|Z 9} horseradish peroxidase(HRP)HE ]
cortisol(Sigma Chemical Co)}g well B 50p¥ z}z} W3
37CoM EEUA 14 HEAIZ Y. HRP ¥4 cortisol
& column PD-10(Pharmacia)2 A A| 8} AF&31dch. A3
< Tween 208 43 DPBSE 33 3ot 7|2 4de
100p4 & Yo F 37TdA EEHA 2087 vhg A AT
744 94L& tetramethylbenzidine dihydrochloride(TMB, Sig-
ma Chemical Co) Img$ 0.05M phosphate-citrate buffer
(pH 5.0) 10ml9j 0]1 30% H,0, 21E H7lete] HER
t}. JRYo 2= 2M H,S0, 50u3 A3 3, 450mm2]
57404 ELISA reader(Titertek Multiskan MCC/340)2. &
248t SRS 43 vE FHs)o Hux g
HAAAE A JFoz st

I5g

ELISAY &3 272 %833 HRPEA cortisolo] o)
3} checkerboard titration- & A A&t H3FT}.

ELISA kit2l HE : #F34 249& A3 cortisol(Sigma
Chemical Co)& ethanold] 2mg/mlo] HEE L83}
4T Ba3H ]2 PBSE FHde dYd 5=
9 E39%(0.1~1000ng/miy& TS0} ALg3% T 22t
FEdo| e} ELISAZ dx3e] FREE S35
¥4 X & percent bound(PB)E #AVGon, Z2te) ¥
4 o & 243 w8 ZA39

PB = sample OD

“negative blank OD

SRZEE EEFAY Ong/mle] PBtelA 2SDgHe
9& 9] PR3t SBHE cortisol 58 & 24
A= AUt

A A 8 A (within-run variation)& ¥ 9 % microplateu)
ol cortisol £F 4L PBSE #4{3}ed 2.5~100ng/mio]
HEEF 3o o] g 63 WEEAA 37 Fx o
3t coeflicient of variation(CV) gt-& 13}53}.

UA}A] 84 (day to day variation)& 9j9} FUg
EF cortisolg EA 9} microplateE djaf 53) uid =
At CVge ZAFSIS

A BT (accuracy)t= AAE 7]9) dexamethasoneg 0.
5mg/kgl 2 FoJata 6A)17+0] X FFol cortisol ¥ X7}
w2 8343 gl g AHFAT. 9] cortisolg 5, 50,
500ng/mlo] HE& H7IetL H4Eg A JBE
€ A AT EE O 2 oz At
o}
s . T4 L A0 348 conbol §E(424)

8% R ebdo] ¥ cortisol FE(0) )
2LAPH-E-2 11-dehydrocorticosterone, 17a-hydroxy-pro-

% 100

x 100

gesterone, 17a-estradiol, 21-deoxycortisol, corticosterone,
dexamethasone, prednisone, prednisolonesl) t]d}ed 7iAME}
$lch(Sigma Chemical Co). Ztz}e] FTE2EL ethanol2
Img/mlo} 5= 2 &8 & 50, 500, 5000ng/mlo] %

& PBSE A3t} AlFe kitZ ELISAE A3t o

o F3=E 7M1 2YZE AYse Og Zo] 2

A3 (CRE0) oY

R - ©2ng $% HRPEA) coriold] 84 0% Sl onisols &
coating 8% HRPEA cortisold] 244 50% S Afat: sterid 5%
Dexamethasone A : Dexamethasone %A%

(dexamethasone suppression test; DST)}& dexamethasone &

x 100

- 733 -



Ao A28 A8 0.0lmg/kgd dexamethasoned
Az 30, 60, 90, 120, 240, 36024 YA EE
AR 229 cortisol FEE FH3H

DST+ dexamethasone 4% 8% )4l et ZF 9] cor-
tsol 328 A Adste Ao 7He@A A}
S8 Y32 gelg] cortisol FEE FA A H|23H-
Dexamethasone 6% d iz g 25 HHE o 3
0g 2E#22 AF EFAFY AR E 2ARAG.
o]2 $]&} dexamethasone FJF HAE WA AFH 3
ZA B4& A3t 429 cortisol FEE FAIIE
81, B3} g 2z gEo 2 AFH3Y cortisol F
=& ZA3d vjastdoh AgAH PHd Wolg F=
AP e Had 17929 4 ¢ 73 s

Cushing 3¥722 Agtd ¢ i@ DSTE FF<
AN A AA s

Insulin AE&A A¥Y : Insulin FAd) AL A
&3 %A)2H9 insulin A A¢] human insulin(PZI¥, 4
a4) 0.21U/kg 2 AAFAE F 30, 60, 902 4L A
Hste] ¥3 2 YA cortisol F=EF 47 FAHIAUT.
139% 598 PO insuling FAIE BATHE A
# ko ebef cortisol =& FA3AAT-

HNI2IRZ AY A7 2 | A5 gsix W7t &
252 3¢td #AR(7 > STOP, ¥V IA L 7F-
+3F)E B AR F 1020 A)A5E M8
o A& F7) Ao A gg g A2 30| E
Ui HAe 283 58, Bl 327 689 AF e
7}2} cortisolg A3t}

EAX2| : DST, insulin 2E#H A A¥ D A7|2AF A
Yol A7 cortisol = ¥ 839 WSS Tukey?]
ANOVA test2 942 A9

4 o

Ao AL : Cortisold HF3HA ¥ ENNY
YL Y22 3o 43 HFo] B BV AL A
1 ELISAE AA8gch 84& 32,000 A uj&dH=
gz 8380 & F3=E 1qch

ELISAS| 2/E = : Checkerboard titration& 4 A} 5}
&g HRPEA| cortisole} & g Xuj-g #dd 23t
7}2; 8003} 2,000 o 7+ A3t THFig 1, 2). 7]
A3} whg3te] BAL g oy AZhE 2080] AR

oIt

100 g:

o IgG 200 times dikstad
v 1gG 400 times diluted
o 1gG BOO times divied
s IgG 1,600 bmes diluted

\
60 + \

40t
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107 10° 10 107 10° 104
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Fig 1. Dose response curve of cortisol when HRP-cortisol
was diluted to 1:2,000 and purified IgG was diluted to 1:
200 1,600.

100 e O — O :Enz 500 times diluted
V  Enz 1,000 times dilled
0 Enz. 2,000 times diluted
8o f \

60
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Fig 2. Dose response curve of cortisol when purified IgG was
diluted to 1:800 and HRP-cortisol was diluted to 1:500
2,000.

ELISA kite] A : tt4d FE cortisol EF Y o
o 27} 248 WEEAH Y PBRE Tool AL FEIA
< Fig 33} Zgtch. A2HE kied] HA2HPAE 250pg/
miogic}.

Cortisol %7} 2.5~100ng/ml o FA|AEAS CV
< 0.6 2.00]2THTable 1). AP CVZHE 0.7~
5924 BAAAAY Cvantt o & BF%E HY
t}(Table 2).
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Fig 3. Standard curve for determination of cortisol con-
centration. The vertical bar represents one standard de-
viation.

Table 1. Coefficient of variation in within-run assay for each
cortisol concentration

Cortisol(ng,/ml} Cv
100 20

50 13

25 11

10 1.0

5 038

25 0.6

Table 2. Cocfficient of variation in day to day assay for each
cortisol concentration

Cortisol(ng/mi) oV
100 59

50 27

25 28

10 07

5 30

25 12

Cortisol Fx=7} ¥& A3} Eldo) 5, 50, 500ng,/ml
¢} cortisol& H7}¢ ¥ cortisol F=& A A7 YA
cortisol ¥ = 212} 5, 56, 630ng/mIEX HA 3L
113%0]21th. ElY cortisol == 27} 4, 52, 487ng/ml
2R YT 94%) 35eE By gAY FFee
£ oA 100% 7h7kE ghe Bl whe] £ ¥
9) 500ng/mlo]| N & 126%<] 3482 2§ th(Table 3).

ZF 2 ZRo)E S2E g A2 0.004~34%
22 thoFdtA et th(Table 4). 53] prednisolone®] 7
$ M 28 2AEE BA0H DSTY| AMHHE dex-

amethasone®] 74 0.2%9] ol$ & mxHRe-S Uehy
o},
Table 3. Cortisol recovery rate from serum and saliva
Added Serum Saliva
amount of
cortisol Ms:ISSICd Recovery Msasllllzcd Recovery
(ng/ml)  (ng/ml) rate(%) (ng/ml) rate(%)
5 5 100 4 80
50 56 112 52 104
500 630 126 487 97

Table 4. Cross-reactivity of the rabbit anti-cortisol-3-(o-car-
boxymethyl) oxime IgG with various steroid Hor-
mones

Steroid hormone Cross-reactivity(%)

@ 11-Dehydrocorticosterone 0.56
@ 17e-Hydroxyprogesterone 6.6
() 17¢-Estradiol 0.004
® 21-Deoxycortisol 14.8
® Corticosterone 4.7
® Dexamethasone 0.2
@ Prednisolone 34.0
Prednisone 7.0

Dexamethasone YHAIH : Dexamethasoneg 5o
% A3 e}ge cortisol's ©5 A|7HEE 2R3, &
259 cortisol’yF =& dexamethasone o] & 602 E¢ &
A ZAE Yo FAF 6A 7o B 39
49%0l SATh(Fig 4). 2 BAEA A3} A cortisol
FEE AQUE F94¢ Jehix 28T BF cor
tisol ¥ =¥ dexamethasone £ F ¢33 ZF/13l= 48
£ JERRRATHFig 4).

Dexamethasone F9§F Ao M5 cortisol FEE &
Ae A3 5% 302 H-E FAA FE w8 gas
At F4F 6027H F94 AdE #4E e
Hp(0.01) 282 FAF 6Aztell e FAA £E9 7%
o] 23ic}(Fig 5).

Dexamethasone o Elainl 138 cortisol &
g A 27 FAF 308YH FAA 54 g 2
A87] AFE FAF 6A e FAH FFE9] 43%
gt 28 AP cortisol FEE Y AE YERYA]
X fct(Fig 6).

Insulin 2AE2|A AY : Insulin WA} A3 FALS
30, 60, 908 <] ddaat HA cortisol 32 & 2RA% 2
3} cortisol = BFF FAHY Faol v s
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Time(min}

Fig 4. Changes of cortisol concentration in serum and saliva
of 9 dogs after intravenous administration of 0.01mg of dex-
amethasone per kilogram of body weight. The saliva was
collected soon after the completion of blood sampling each
time. The vertical bar represents one standard deviation.
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Fig 5. Changes of serum cortisol concentration of 9 dogs aft-
er intravenous administration of 0.01mg of dexamethasone
per kilogram of body weight. Only blood was sampled each
time. The vertical bar represents one standard deviation(p ¢
0.01).

SR FAF 308 RE F7h5l7] A2t 90
94 (p €0.05) = 718 e Yirk(Fig 7).

Insulin 2 FAL A7 FALE 30, 60, 9050 €} 29|
cortisol ¥ =& ZA % A3} insulin T ¥ 6022 F giut
8 T7ketd 90%e) F944(p (0.05)U% F71E ey

60

S50

[
f: L/J\l

’
o

Cortisol(ng/ml)
8

0 L — N .
[} 60 120 180 240 300 360
Time(min)

Fig 6. Changes of cortisol concentration in saliva of 9 dogs aft-
er intravenous administration of 0.0lmg of dexamethasone
per kilogram of body weight. Only saliva was sampled each
time. The vertical bar represents one standard deviation.

80 F 1 500
O :serum glucose b_ ] 450

o v serum cortisol !

60
= O
<] o
P-4 )
2 £l
§ wf 5
O =

w
o

N
o

10

-100

Time(min)

Fig 7. Changes of glucose and cortisol concentration in
scrum of 10 dogs after intravenous injection of 0.2 IU of in-
sulin (PZI type) per kilogram of body weight. The vertical
bar represents one standard deviation (p ¢ 0.05).

th(Fig 8). o] ABE YA cortisol %9 Frhuy o
£E2 g9 cortisol § %7} 2718 o)},

H71XS 4 : 8F cortisol ¥XE 1027 A7)x=
2 & 3 34 2718) AR, ASE 283 52

o 22 So)3o) w8 $94(p (0.05)80E 248 vn
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Time{min)

Fig 8. Changes of cortisol concentration in saliva of 10 dogs
after intravenous injection of 0.2 1U of insulin(PZI type)
per kilogram of body weight. The vertical bar represents

one standard deviation(p ¢ 0.05).
350
© . serum cortisol
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300 k b
-
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Fig 9. Changes of cortisol concentration in serum and saliva
of 9 dogs after electrical irritation for 10 seconds. The vert-
ical bar represents one standard deviation(p ¢ 0.05)

A H(Fig 9).

Bt cortisol FEE 1027 A7AFE & Fo] ZA
F718t7) A&y $7H5 0] BF cortisol = BTt
Wi AT 383 689 Bt cortisol FE7} 2 Ao
H & o2& dehhA] X Ych(Fig 9).

Cushing Z% 70l Z2l 79| DST : YAZ43 Y4
H2]8td HAE 3 Cushing FF 702 dd 7o) thaf
dexamethasone A A YL AA YTt B A ¥4
cortisol S 530ng/mio] L0, FoIF 8AI2be} WA

cortisol FE= 420ng/mlZ 4 dexamethasone 5o # 9]
79% FEo| R 21, Cushing F¥7 & 4% $ AUt

o #

28% < HE37) 913t sodium azideE PBS’9} 34
A7) H71871 2 )9 cyanide, sulfide, fluoride, azide,
hydrazine, hydroxamic acid %<& horseradish peroxidase
(HRP)9] §H3-& A7) Ao dgjx Qo). o] 4
o4 HRPE E4E AMgdhe BAZ sodium azideE
AHE3HA] g3kt

o] 4gollME 8F cortisol 3EE ZA37] Y% A5
2H AL AT Ao gk gyg A
$871 % g, W2 g Al d 8
A& MM Rol AREY) Aol dEH D HEY &
2ol 9J#jA] cortisolo] AR E R& M43 BojFe &
Aol Ak 22y}t heparing F§uAR Algso} &z
heparin A 3L o) RAY S fibrino] HAH7)
= 3 gAo] Atk ALY E M A=A x A7
o] Zg |t cortisol & MY 4T BB 3¢ 2447
A et E Aoz WA Gosling et al* cortisol 23
of 83 & AHE-3te Aol EAZ 54 ¥xda sdd.

AL microplated] lpg/mle] ¥ X2 coatingg 3}
o} monolayerg ¥Adtx, Bt ¥& FEE A3
El“‘ microplated] F252] g1 O gl Yo Zs}o

i18-¢ FA AT, AAse) de YA Y FEE 0.6mg/
mlZ coating® W 8008} &AM st AR 0.75ug/ml
o] microplated] coating® W A}g3 iAo HEErw
7} ©t}. Checkerboard titrationg 3} ¢& H A 9] coat-
ing 39 FEE lpg/mlo} 2AMS oz HALFd)
M AAE Aog #adn.

uhulgo] By microplated] HUEFFEE 2.0 AL
M AAHEE SYrl. log-log 1 Lol A coating® &
Ao FE=7F YT RobA receptore] A #3= ligand7}
receptor®] £& 28] Fed AR FE 4 &
#xe) Wat gdoz Y4 Yrhg? azug
NES e FES £& FRANE 448 YHeES
coating BH| ¢} &40 T D uFE A7 2AFAA A
AzA& 433,

Coating®] £ microplated] coating bufferE Y31 4T
A EagS o 3497 AT DressendOrfer et
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e Rastot. & AdolA Azt AHEF cortisol
£34 kite 37CAA A2AA AFA7 Soide L
&710) ¥& vy 4TA BBEEA AHSET. o
644 ol Fel = AYFFEI 2.00 A FASHE R
28 Hopx Al e RoZ BoHUY. Azd
kit ¢ AAZ2H H4 FHPA 5, AF=< Kaisers)
Specker™e] Wo] wet ARG} ol H22H @
AE 250pg/mlz o|}3HME A14E Cooper et al''9)
1pg/ml, Lewis et al™¢] 10pg/ml BthE 9z7kE7} Fof
Ao Lewiss} Elder’?) gt 29tk

AU HNoM AN EF cortisol FEE 94-~23.
2ng/ml’, 6.0~28.5ng/ml"*, 10~57.7ng/ml” S02 ZA}
Aol w2t pgFatA BaEo ok AN Ao 2Eg
~A8 FAY ACTHE %938 7% Eiers} Olive™s
121ng/mlg, Feldman®e RASA7532%9] 7ho)A
#1 500ng/mle] #E& AU F, 1-500ng/ml §$)9
cortisol& FAT F Y& kive FA9 715& Frlste 7
BAQ Agd Agsictn AZErt. £ AN AR
kit 2% 2349 %E 0~1,000ng/mlojg o Agr)z}
¢t =AY cortsolyFkEE  0~350ng/mlo]lth. Mi-
croplated]| coating 5= A9 =S 0.75pg/ml B} ¢
2 2R 3o g 54 FAE 22U J4 AR
£ 250pg/ml Br} wobd = & A o2 Aztdd).

ABE 2% g+ v microplate v}t} standard curve
& st wESAd gt Qg FY & Yon
1 35 AAHY 9 asor #07. E AHdN
microplate 118} Wo|Al4E= o 2.0%0] L, microplate 7+
o HolAsEe HY 5.9%ATh. )AL Lewiss} Elder’7}
3 13 microplate W) 7] Hojj Mo| A9 10.29 10.4%
B @& oIt ol R oA A & AL e AHd
A7t REP o2 A8 v E SFALEE Yol itE &
Ao ;& Q3ke] Zo] FolE Aoz gt}

Cortisol#} f-A}E T2E 2 T2 steroidse}e] wabyl
£2 dexamethasone, prednisolone 2 21-deoxycortisolol} T
st Z+z} 0.2, 34, 14.8%2 VERITH dexamethasoned]] ©j
& WAEEL 0.2%Z w9 o} DSToAM A48l dex-
amethasoneo] cortisol®] A Y&FE A F2| ¢t A
o2 #a=rh. Gosling et a'o] AHFFKo] pred
nisolone< steroids®] 7|21 ZF 20~21H EA2E2Q7} cor
tisol# FL3 1HF 28 @4 Alojo) o]FAZE A
3te Aol thad. £ dFoE UL cortisol-3-(-0-

carboxymethyl) oxime BSAZ A}&3}¢(th. A YA L =]
7] 93t ARR3= vhe(bridge)7t 3 BAo] ARE 4
TE 1-299 o]FAF ] ste]o] ofFFoz 248 5
o] wtolxit}. mp2kA 34%2] prednisolone] tidt LAHYHS-
2 d&7] o & Aoz Bddoh 28]y prednisolone &
AR EHA cortisol Ao AHBHE FE FH37] A
o] FofstAlwt v ol @ FAA L A=y F
Z¥d.

7Hel 4 9] circadian rhythm &R B 4317 g8 =]
AE 4%, ARH 22 cortisol FH-& QM A ED
QAo m*, circadian thythmo] #<15%] Q¥k7] W& )
Y& 2 A O.F 34 Alolo|A Fr| = & of A
oA e 24 8~104 Apojd] AYE AFd}Honz
circadian rhythmd] w& FA3o| itz Has v DST
9 A€ 6A17te] A8 F Q¥ AYe] BYk 3
At

At A cortisol A& Etol X g} cortisol EA
3t Zo] 859 Feortisole A AR B Fo4
2 &, Vincents} Michele 7)) Y cortisol 7
Y H beagle & o|g3t FAGc 22 &9 4
=8 FAAE g B Ro| HE & glor) volrt oy
FolME EHdE B Aol P& grta sges™, o)
AFAME 239 7oA 1ml 7}e] B de Aol
o Hct.

DST Z3%, ¥43} et} o] FAT AgdAMe o
A3} gl F 029 cortisol £H]7} ANE AAHA gt
o} et Ao} B Ml DSTE Wz AA A0S 4%
Eiler9} Olivere] Zzo) A} ko] 1At F HEH &
A cortisol =9 Far}t BAH A ojoA 2417 F oA
g AAE A 4 AR 27 B cortisol & dex-
amethasone §¢ 6A17F ¥ cortisol X7} 7] %49 49%
2 Zadgoy 94 3l A5 A %okt
Rijnberk et al'’ ©] Cushing 3379 /4& Bdsi=dE
A& DST7 74 X9 224 A 9 dEF
o oM FEgg Lertu FY5el BhdfHGGo] &
EY A2 243} DSTY Ao & & 202 I
9t} Knol et ™' Ao oJapad FaE AYANA A
g Ao, FAEE YA Y FF 2EH 2 Fol EF
cortisol?] FEo| FEE F3 Feoia . o
AHd e 2HHE o S W] H8 Ay ¥& el
PYgo| 2EH2E FLE F glo SEFH A

= A=

T AT
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oo At 9t Roz BudD. 1Y #5321
BOE BYE P& FAL A7) Fo DSTE AAshe
AL 48704 B¢ oz wuEn. I7AI7H
Cushing $20] 29 B2 s} DSTE 4 F 4 91
181 129 g8lo1} o] AFo|x A2 ELISA
kit2 Cushing 3E2¢ 1T 4 dglon, o 7148
o2 9yl THHOZ o188 4 g Aoz ARy
o

=7

DSTY HgZAgd wehr etdAF do] Axurs-g
Z0)7] S8 gAAH 52L& vhE dFAAY. 27 g9
A3 e ol ¥ £33 & Yoy o 47}
AFHBA $3AE 202 B2 9t AL B 5 AR
o Atgol A Bl & 47 7] 93] Benjamins et al’S ci
tric acid crystal & {lol| Yo} gtHEu1E 233G}, ou)
Y dA oA ditric acid crystalS 7} 2 7] 9] Epof )
€ ZINA FEE gHAE FFH371e gl oy Bz
HAL A7 AstA ARSA 29 cortisol 59 A7}
YAA oA v AFE BT A e g
citric acid crystal& A1y F94RE 9 AEANANE 2
Eg22 g3 Ao 290

Insulin 2Eg2 A¥L H3¢A 4G 7157 v|F
A% Aasd 9ol AP0, Insuling Fojsbd 4
A5 283 ACTH 182 cortisolo] 71814 €t In-
sulin ZE g A A¥o)A A cortisol FE HENT
£ B9 cortisol Fxo] ¥aEol AR AU}, gl
cortisol =+ Y] F cortisol &5 {2 cortisol
FEE UG8 2% A S 228 insulin 2EF 2
o oJ¢ ¥F cortisol X9 F7H= f-2] cortisolHt} A
284 g4& 03 ofe AF cortisole] F7}Eo] YA
e A02 ¥

7125 A8 47 el g 2o F 3k cortisol
FEE A ojh 9 Ao M A cortisol FE
9 W3} Zo] R A YERth 448 A 48§
Greenwood$} Shutt®e] Aol A x)3ch.

ool A%E TS B 9 A &Y DSTAA Ehef A
S oj&3tE AL APeA Pt agx AU A
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£ B9 cortisol X7} 2 §HaHA] $o1} insulin 2E @A
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4 £

Cortisol 24 & I3} ELISA kitE #A&slz ojA L
AARAY. 96-well microplate THEEA and-hydro-
cortisone-3-(o-carboxymethyl)oxime BSA E7 d4do=
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AR WolATE A4 Huj 2.09 5999} o] kit
E AH83to 7}ol A dexamethasone AN Hg & o) Y3
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ZAbEg e AF kg 0.01mge] dexamethasone-g 3™
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360%] At cortisol FEE AU F4AH
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et

e} <] cortisol =7} A cortisol ¥ EAY AEY A
AREER o] &8 F JASAE A7 3t T 1A 8
B 2Eg 2 Yo A cortisol F59 B} cortisol
FEE SAIAT

AWA, insulin 2EZ A AP AE AF kgd 0.2IU
9 PZL-insuling A =WFAL8G . insulin FA} A3} FA}
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insulin 2E 8~ AYE Y ANEZHE A o)
EF A3t

FHA, 4222 AEL 10270 A 2AX 234 &
A7 ARAZTE o83t ArA=E Theta A4
oz g3t gd g AAF 3} cortisol FE) W3HE B
A AINAF 2Ed 2 AP S A8 ABEN 84
< AR g e RAYEG. o] QTN A%
¥ kit o] g3t Cushing FFTE AFHo2 NGy
T AT
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