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Dopamine (DA) and serotonin (5-Hydroxytryptamine, 5-HT) are neurotransmitters and hormones
that exist in small amounts but have important role in the body. Serum and 24-hour urine are used
as specimens, and are usually examined by HPLC-MS. In this study, we tried to detect DA and 5-HT
by competitive ELISA using antigen-antibody (Ab) reaction. After immobilizing 5 ng/mL BSA
conjugate on a 96-well surface, hormone and primary Ab, which are respectively diluted to
different concentrations, were treated. Then, HRP-conjugated secondary Ab and TMB were added
to measure absorbance. The regression equation and R® value were calculated based on
absorbance, and sensitivity of Ab to hormone as well as the correlation between hormone
concentration and absorbance were determined. In DA ELISA, R the correlation between the
concentration of hormone and absorbance, was the highest by 0.91 when anti-dopamine Ab was
diluted 6,000 times and 7,000 times. In 5-HT ELISA, R? was bigger than 0.90 in every concentration

except 3,000 times and 6,000 times. Both DA and 5-HT were not effectively detected at low Corresponding author: Suhng Wook Kim

concentrations (less than 1.0x10 7 M); and because reference value of serum DA is lower than Department of Integrated Biomedical and Life
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Tl 32 high-performance liquid chromatogra-
phy-mass spectrometry (HPLC-MS)E o]-8-3] H=3}H,
limit of detection (LOD)}-6.5 ug/LO]eh, A2 EH--HPLC-MS,
liquid chromatography-tandem mass spectrometry (LC-
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1. AlSF

Dopamine hydrochloride®} serotonin hydrochloride+=
Sigma-Aldrich (St. Louis, MO, USA)ol4] 41 3}9t}. Bovine
serum albumin (BSA)2 Merck Millipore (Kankakee,
Ilinois, USA)IA +913}%aL, Pierce SnakeSkin pleated
dialysis tubing 7,000 Da<= Thermo Fisher Scientific
(Waltham, MA, USA)ollA] +38k5ict. E£7]9] upyle] tfet
polyclonal antibody (pAb) (ab8888), MIZE ] tit pAb
(ab8882), horseradish peroxidase (HRP)7} A% Gt 2]
E7]1gGoll thgt pAb (ab6802)+= Abcam (Cambridge, UK)®]l
A et T3 =Ryt AR E ] tigt 719 pAbE
AbClon (Seoul, Korea)ol 9] Z[sto] A 2Fs19ict. 3,37,5,5 -te-
tramethylbenzidine (TMB) substrate reagent set= BD
Biosciences (San Diego, CA, USA)ollA] F-J8+ich,
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96 well immunoplate (SPL, Pocheon, Korea)o 4] HRP2}
TMB ¥Fs71A] €k&53t & ChroMate Microplate Reader
(Awareness Technology, Palm City, FL, USA)Z 450 nmoi| 4]
=S SIS

3. BSA conjugation

BSAS}H AlHG=ES AA77] o AFHE=EE
BSA, 5% glutaraldehyde S &gs}al Ajo] oF7} gt
7HA] 108 A% 7ok 3 20 mM BH: S &3Fsto] AL0 4 60
FZHHRg-A]ZIE} BSAE carrier protein 92 3}, gluta-
raldehyde”} linker €2 3}o] hapten$l Al HE&=4Y
BSAE crosslinkingA|71t}. BHe= crosslinking ZHg ol 4] A3
J=]i= Schiff baseE THIAIAA linkE $H=A ot A%
SFA] oo AAHNGE A glutaraldehydeS AASH| 9130
dialysis tubing= ©]-&-5F] 24417t 5<%t 7,000 Da molecular
weight cut-off (MWCO) dialysisZ 3t & —20°Col|4] K3t
. BSA-DA+= =31 20 mg/mL stock solution 1 mL, BSA 30
mg/mL 1 mL, 5% glutaraldehyde 50 uL, 20 mM BHs 1 mLE
Z9lslo] WHS a1, BSA-serotonine MI2EY 10 mg/mL
stock solution 100 uL, DW 900 L, BSA 30 mg/mL 1 mL, 5%
glutaraldehyde 100 pL, 20 mM BHy 1 mLE &&3}o] vH=t}
(15].

4, Competitive ELISA

96 well plateo| A 21ggs}t. 5 ug/mL BSA conjugates
coating buffer (50mM bicarbonate buffer, pH 9.6)% 1,000
v 3]Aste] 100 uL B3 & A2 A 2417 5<%t shaking
incubationd}o] well || YA F =5 S}, 1P A] ¢k
BSA conjugate= wash buffer (10 mM PBS, pH 7.2, 0.05%
Tween-20) 200 uLE 33] A 2|sto] AA St 1§ H|[E0] 4]
¢l AHe 17| 943 blocking buffer (3%, w/v, 10 mM PBSO]
BSA, pH 7.2) 200 uLE Y1 ALofA 30% %ot shaking
incubationA|{It}, A7 AEEES assay buffer (10 mM
PBS, pH 7.2, 0.01% Tween-20)2 108}% ¢1<:3]48}0]
1.0Xx10 *M¥E 1.0X 10 7 M =& ZH]3 5 wello]l 50 ul.
w00 1A A R AN A G = A o HigE E7]9] pAb
£ assay buffer2 J4Js}o] 50 uL £5=3tch. Abcam A&
06,0008 2 3451510, Al A= Hdet w55 A7) ¢

8 3152 T Shgich bl SR 1,000, 3,000,
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5,000, 6,000, 7,000, 8,008 348k, AT FAl=
1,000, 3,000, 4,000, 5,000, 6,000, 7,0008H &4 s} %}, A2
oA 14|17} shaking incubationA]Z1 ¥ wash buffer 200 uLE
3%] Ao}, 224 A & E7] 1gGoll thgt G- 2] pAbE A
&ot=d], o] A= HRPeF 2@ = o] St Assay buffer=
5,0008 248t} 50 pL #5833 A2oAf 30% <t
shaking incubationA]7] 1. wash buffer 200 uLZ 33] X 2]¢t
C}. TMB substrate reagentS 100 uL £33 5 1057FHES-A]
%Itk HRP9F TMB7} WEE-SHH Mo] mhef]i=t], o] & HZ7|
218l 2 M HaSO4E 50 uL 3715k g zict, Ao] 2bd3]
A 450 nmelA SFEE S7gRteH16].

-
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5. 21} M2

] B4R 1024 9
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o] Aol
bufferel] 34
RS TAl o A

At ARt 7]

A ELISAR, well ¥Hol| 2w 3k}
g 3}glo] AAA o7 14} At At 11
wash bufferE X 2| off well 52} g-¢1} o]
A WA= A AR dizell $HAT B4
sk whet Hopgl= A 9] ko] FEbA|
A 221 A E A Efoto] WA 7] EQ1 TMB
5 ZA0H 1 AEE FA|efole] 2l
= A RS YO sfof X8
Al A2 standard curves LERTE.
T ARAGEAL] o] oEH 0 7 BFESH= Zlo]
Adtoln], AlHE= Abcam A|FE(ab888S,
ab8882)= 7|05 Aok A&t g o 55 HalA} Bk

o=

o] weh g% 42 FE St 5 T}, 4] 7} 3ol tigt 9| 9] BolAdS B7] ol wxuke- 4l
10%%} 3F9] 10%5 ALl U A] gho= -2 Wit dHA o2 33] APt e e ioby] AR HIEAQ] 9
3} R* (coefficient of determination, 27 A14)< 3] =9 AR, gl A2EY,) oyl ZelS ARSI, BA=
B o] AL Polslgit), R¥20.6591 Z-9-ollvt AT STapglat 2] gt AS ARSIt S8 54 2
o] Q= Ao ® 1HIelrt. 3k S A3 U 2] S Frof mhE X549l Hsh
2 Ro|7) ggtom, 3] 814 vjseof w2 Wl =3t Kol 2] o
Table 1. Absorbance of cross-reactivity test using anti-dopamine Ab
Concentration of Ag Histamine Dopamine Serotonin Epinephrine
1.0x10 2 M 0.67 0.73 0.50 0.39
1.0x10 > M 0.70 0.88 0.58 0.36
1.0x10 % M 0.59 1.05 0.53 0.37
1.0x107° M 0.59 1.1 0.53 0.38
1.0x10°° M 0.73 1.32 0.46 0.37
1.0x10 "' M 0.61 1.30 0.53 0.39
1.0x10 8 M 0.69 1.40 0.56 0.35
1.0x10° M 0.50 1.38 0.46 0.33

Absorbance of dopamine is result of 6,000 times diluted Ab. Other neurotransmitters had similar range of absorbance in every dilution

factor.

Table 2. Absorbance of cross-reactivity test using anti-serotonin Ab

Concentration of Ag Histamine Dopamine Serotonin Epinephrine
1.0x10 2 M 0.80 0.65 1.25 0.67
1.0x10° M 0.85 0.71 1.41 0.63
1.0x10 4 M 0.80 0.71 1.65 0.64
1.0x107° M 0.65 0.79 1.75 0.59
1.0x10°° M 0.73 0.57 1.95 0.66
1.0x1077 M 0.76 0.72 1.92 0.66
1.0x10 8 M 0.80 0.75 2.21 0.61
1.0x10° M 0.71 0.65 2.15 0.58

Absorbance of serotonin is result of 1,000 times diluted Ab. Other neurotransmitters had similar range of absorbance in every dilution

factor.
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1 R*=0.96 02 9l 5ot FHE| ABIAV e A& T
QU8 4= ATk AR A= w = B4 sto] AR g,
1,0008 21472 49 R%=0.61 & vf$- W& 518 Eletoiet. o]
T3} R? 312 Table 39l A2l81A3, F4% 1232 Figure
102 Afslelrt. 6,000812}F 7,0008 0l 4] =2 4==2] A
TAS Bl 4= Q). E3H-G-0Jek R Ghe Zhe = B4

ol A AlEE T 9410 71271 o] drighe] A Yo H =

Korean ] Clin Lab Sci. Vol. 49, No. 3, September 2017 223

2

[e)

Figure 28 ZJ2]st3ict. 3,0004H<}
Aufj<of A 2 o] ATAIE

RIS = QAT T 2] A4l ] 71271 9] Arigho] Al vl

_

A& g 2] A2 o g vizh

Table 3. Results of ELISA for dopamine detection: regression
equation, coefficient of determination

Dilution rate of

primary antibody

Regression equation

RZ

A4 42 mohlel] o3 M} Al ERG o S0k %
et

M EEH O] 79 AJhE]= AlE-E 6,0008] 214 5ko] A9
21| R°=0.73.0.8 Tk 24] gokek. ARkt e sl
5 B]Afsto] ARgsg om, 3|43 R 4HS Table 4] B2je

Abcam

Absorbance

-10 -8 -6 -4 -2 0
log[DA], M

1,000

Abcam product (1:6,000)

1:1,000
1:3,000
1:5,000
1:6,000
1:7,000
1:8,000

y=—0.0622x+0.2872
y=—0.0644x+1.2048
y=—0.135x+0.5788
y=—0.1029x+0.6277
y=—0.0968x+0.6127
y=—0.0878x+0.6347
y=—0.0773x+0.667

0.96
0.61
0.86
0.89
0.91
0.91
0.83

3,000
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log[DA], M
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log[DA], M

7,000
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Figure 1. Absorbance graphs of ELISA for dopamine detection.
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Table 4. Results of ELISA for serotonin detection: regression
equation, coefficient of determination

D.ilution rate of Regression equation R’

primary antibody
Abcam product (1:6,000) y=—0.0145x+0.359 0.73
1:1,000 y=—0.1359x+1.0387 0.95
1:3,000 y=—0.1277x+0.6456 0.82
1:4,000 y=—0.1054x+0.7178 0.91
1:5,000 y=—0.0814x+0.6227 0.90
1:6,000 y=—0.0721x+0.7252 0.71
1:7,000 y=—0.0745x+0.6299 0.90
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Figure 2. Absorbance graphs of ELISA for serotonin detection.
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