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Abstract: This study aimed to verify the hypothesis that urea denatures hemoglobin in the blood, thereby
exposing active sites of enzymes and enhancing the chemiluminescence of the blood-luminol reaction. When
blood was pretreated with urea, higher concentrations of pretreatment urea or longer pretreatment times resulted
in enhanced chemiluminescence in the blood-luminol reaction, supporting the above hypothesis. However, the
chemiluminescence was enhanced when blood was treated with luminol mixed with an 8 M urea solution,
although the fact that the time for urea to denature hemoglobin was shorter compared to when blood was pre-
treated with urea and followed by luminol. In addition, the chemiluminescence was enhanced when a transition
metal without hemoglobin was reacted with urea-containing luminol. Based on these results, it is anticipated
that urea not only denatures hemoglobin but also plays a role in the luminol-hydrogen peroxide reaction.
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Fig. 1. An example of measuring the luminosity by importing a video file into Image] and then setting the luminescent

region as an ROI (yellow circle).
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Fig. 2. An example of measuring luminosity in a still Image opened with ImageJ and setting the luminescent region as a

ROI (Yellow Circle).
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Fig. 3. Time-course of changes in luminosities between diluted blood (1/2000, 1/4000, 1/8000) enhanced with luminol pre-
treated with urea (8U(20)Luminol) and diluted blood enhanced with luminol-urea mixture.
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fzFoz2e N luminol 20 pLYHS: EF3 AL
AHE-3IA T o] HA et Ho = N3} luminol
H-3A1Z & ?ﬂz‘ﬂi -luminol $}&Hdg A|719] ¥slE
TR R FYe F, 2.24% 00 e Wyl wet
A7y 733t mE | mmol—J shehakg M| 7)o WstE

rulo

B3 wE AL 33 Wit

Fig. 3& ARV3she] me shspay A9l Btk

2 0 A=A Pl Axe Feel FHglol
4% 3 2

Fig. 4= Fi

oA HiL % F=ste] vERd Zlelth ‘luminol-
urea mixture’®l] - uread] FEE 4 MYE &

T3t 29S XY ‘luminol-urea mixture’ ol A 2+
H= stehad A7]e] F3 3k ‘8U20)Luminol” &
< ‘luminol(control)’ N KT} o= AE & 5
o}, o]ol] thai = 3.38 oA A3,



336 Youngpyo Bae and Sungwook Hong

32. Uea s % Hx2| Alzio] EHoA
ststatziof OjxXl= A
Simko et al2> A3} HE = uread] T L J
ZA|7bo] F718E hemoglobin®] WA E7} o1zl
oha xS vf o ureadll 213 hemoglobin?]

-luminol

w

HA T W2 - luminol ¥F-2-9] 3}shdd Al 7]9]
w3t gaiA s A&7} ofe §F A" vt g
meEtA] A AP s uread] T 2 HAT] Al
7S WA 7= WH S E hemoglobin®] HAEE
27 st N -luminol ¥F-9] 3}sh=g A|7]e] W3}
5 39

321 Uea sk2| H&

1/2000, 1/4000, 1/8000% 3413 P ol 20 pLe]
6M,4M 2M % 0M ureas EF3}3, 208
%ilf‘f& % luminol 20 pLE ¥F3}3, 2 o

TRHeE HFS §, D4 vER

Of
o dn o
fe o 92 K

0% _—‘;5;’
S 243190 22 Ao luminol T+
F3 AL Ao RE A3 33] wkalo)

Fig. 5= 7 A3k - 1/40002 2]4
43 475 13l Aol o] 4z

2 Ke)
luminol& EF3sl= SA] L gz

Fﬂ

e

oo 2
2N T
U
e 2 o rlo

e

=
=

10 o rH

e
Ju—

o 2L
§i B

—

o o

o] Azke] A=t Fof shshdg A|7|7F H
o]32, 3] 0 M urea(Zo]l &)= A3 0UQ0)
Luminolo| A = ©]¥ &A/o] YelRT 1/2000 2 1/
80002 343 Ao M . FIe W3l YelsthE

— Weber(control)

— 8U(20)Luminol
%‘20_ -+ 6U(20)Luminol
e (20)Luminol
g (20)
o (20)
o
=2
[72]
©
[}]
=
c L] ' L) I L I L] ' L) I

Time(seconds)

Fig. 5. Time-course of changes in luminosities in the blood-
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various concentrations of urea, followed by luminol
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Fig. 7. Time-course of changes in luminosities in the blood-
Luminol reaction with respect to the reaction time
elapsed, when diluted at 1/4000 and pre-treated with
8 M Urea for various pre-treatment time, followed
by luminol addition.
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