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The Production and Functions of Reactive Oxygen Species in Mouse Bone
Marrow-derived Dendritic Cells by Various Haptens and Irritants

Dae Suk Kim, M.D."”, Dong Hyun Kim, M.D.’, Dashlkhumbe Byamba"?",
Tae Hyung Lee, Ph.D.", Young-Hun Cho, M.D."”, Min-Geol Lee, M.D."*?

Department of Dermatology], Cutaneous Biology Research Institute’, and Brain Korea 21 Project for Medical Science’,
Yonsei University College of Medicine, Seoul, Department of Dermatology,
Pochon CHA University College of Medicine®, Seongnam, Korea

Background: Various allergens and irritants induced the production of reactive oxygen species (ROS) in the
well-established mouse dendritic cell (DC) line XS106 and this production of ROS was inhibited by antioxidants.
Objective: To investigate the production and functions of ROS in mouse bone marrow-derived DCs (BM-DCs) by
various haptens and irritants, we examined the production of ROS, the expression of surface molecules, and the
production of interleukin-12 (IL-12) in mouse BM-DCs.

Methods: Six to eight-week-old female C57/BL6 mice were used in this study. Mouse BM-DCs were co-cultured
with DNFB, DNCB, TNBS, hydroquinone, NiSO4, CoCl,, MnCl,, thimerosal, SDS, and BKC. The production of
ROS and the expression of surface molecules (CD40, CD80, CD86, and MHC-II) were measured by flow cytometry
in chemical-treated mouse BM-DCs. In addition, the cells were pretreated with antioxidants to determine whether the
production of ROS can be inhibited. The production of IL-12 was also measured in DNCB and SDS-treated mouse
BM-DCs using ELISA.

Results: The production of ROS in mouse BM-DCs was induced by various allergens, including DNFB, DNCB,
TNBS, hydroquinone, MnCl, and irritants like SDS, BKC. The expression of surface molecules was induced by
various chemicals and NiSO4 was the most potent inducer of surface molecules in mouse BM-DCs. The production
of ROS in DNCB and SDS-treated mouse BM-DCs was partially inhibited by diphenylene iodonium, but not by
rotenone, vitamin E, allopurinol, glutathione. The production of IL-12 was not detected in DNCB and SDS-treated
mouse BM-DCs.

Conclusion: The production of ROS was induced in mouse BM-DCs by various allergens and irritants. The
expression of surface molecules was also induced by various chemicals. The production of ROS was partially
inhibited by DPI. The production of IL-12 was not detected. (Korean J Dermatol 2008;46(11):1470~ 1477)
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FARAEE wjFslr] Y9ste] RPMI 1640 (Gibco,
BRL, Grand Island, NY, USA) 8] A]ol| 56°Cel|A] 30%&7} H
E3HA)71 $Hlo} €4 10%, 100 IU/ml penicillin, 100 z g/ml
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HE7AE- A E+= 2 4-dinitrofluorobenzene (DNFB), 2,4-
dinitrochlorobenzene (DNCB), NiSO4, Mnl,, CoCl,, TNBS,
thimerosal, hydroquinone 121l ©]&} Wl s}l7] Y3k A=
EZ 2+ SDS, benzalkonium chloride (BKC)E AF&-3}4th.
3letEd o] &uj= DNFB, DNCBE DMSO, NiSO,, Mnl,,
CoCl,, thimerosal, hydroquinone, SDS, BKCE ZHF4= Al
B3tk FAFAEY viability7} 95% OVE}QE 7-’.*7#«]
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7} BESSIEE 208 B A-&oA WX|sta MF F FACS
Calibur (Becton Dickinson, Mountain View, CA, USA)ZE 9]
gaie FFL 2,
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9] hamster IgG9} rat 1gG2aS AFE-3F3Th 308 3 BSA/
PBSE 23] A&3 T ZAHFT 9 FITC-conjugated goat
anti-rat Ig's (Biosource, Camarillo, CA, USA)¥ FITC-
conjugated anti-hamster IgG (Pharmingen)S 2%} 4|2 A
7¥shar, 30% &<t 4°Col WAtk 30% F BSA/PBSE
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9. IL-12 &H

2 HE0AEH 9 A=554<] DNCB, SDSE #
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ELISA (eBioscience, San Diego, CA, USA)ES o] &3l =
A3ttt

stetEd 7N 24412 F, AolQle AlES M)
95% oldEHe FEE A HAFP & HEH
DNFB, DNCB, NiSO4, Mnl,, CoCl,, thimerosal, hydroqui-
none, TNBS, SDS, BKC9| 5% A3 tHTable 1).
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AZE MM
o oo

A EAY ASFELAES 308 A2 T F=A3A
ZolA AAEE SMAET A ARE FRlSAT
NEZAZ712 918 Az DNFB, DNCB, TNBS, hydro-
quinone, Mnl, 5% #& AFALEHET SDS, BKC &
o] AFEAE i TAgrtarFo] AAE AT NiSO,,
Mnl,, thimerosal 5o 2| = EA2kAFo] A &

Sroh(Fig. 1).
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rig

FAEAZ7)E o83} CD40, CD30, CD86, MHC-1I %
o U 2 ATE SHATE CD409] 735 NiSOy,
CoCl,, thimerosal, TNBSe|| ¢la] =do] Z7}5oHFig.
2A). CD802 NiSOsol osfiAgt Hdx7t F71d AS &

Table 1. The concentrations of various chemicals at which the
percentage of live mouse BM-derived DCs (Annexin V -/PI -)
exceeded 95% when they were cultured with the chemicals for
24 hours

Chemicals Concentration
DNFB 60 uM
DNCB 150 uM
Ni 200 uM
Co 300 uM
Hydroquinone 15 uM
TNBS 200 uM
Thimerosal 0.5 uM
Mn 25 uM
SDS 200 uM
BKC 0.5 uM

e

g 4= A th(Fig. 2B). CD86-S NiSOs, Mnly, CoCl,, TNBSO]|
oJaiARt HHAE7F F7FetAth(Fig. 2C). MHC-IIE NiSOx,
Mnl, thimerosalel] &J3jA] LHE7}F F7F3HSth(Fig. 2D).
4. MM st ROS MM ofH|

EFd AEAEd 3 A=E2<] DNCB, SDS9} v}
L2 FRAAAMEE H7u%kst7] ol DPI rotenone, vita-
min E, allopurinol, GSH 5<& AX X3 A3} 3£ 3
2+8A|7F ROS A& AISHA] Z3t ATt DPId| osx &
SDS, DNCBO| €3+ ROS AAjo] REZ oz oAEs A
< #EE F YA (Fig. 3).
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DNCB, SDSE H7hil et vk o] FHE2 o]85}o]
IL-129] #RIZS ELISA 7[Ws o|&3dtq A% 23

DNCB % SDS E% IL-127} AZH=A] 92¢kth(data not
shown).
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=AE F9l3t A}, haptenE Fo|A= DNFB, DNCB,
TNBS, hydroquinone, Mnl, S9ll4 ROS7} AAEH= AL
A 7 YAt v GGG A dE 2L HE T
2AS 7Hg &34 dod)= thEAQ EHE9] NiSO,,
CoCl,, thimerosal®] 7-¢- ROSE AJAstA &skth. SDS,
BKCe} #Z2 A=E4d 9iixe F 7HA] 245 EF
ROS7} S fFEshe AS AT 4 U A
G AN ZAZ A7 DNFB, DNCB, TNBS 53 22 hapten
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L AoEo] Yg F IS Ao E A4 ¢4, o e



AUA 9] thFe Haptens B AFEH & rhe2 5 FAGAEY ST AR 98 1473
100. DCFDA 100. Ni 100, Mn
80 - 80 - 80 |
£ 60 - £ 60 - £ 60
c c c
3 3 3
O 40- O 40- O 40+ "
20 201 20 1
0 0 Y 2 3 4 0- 0 X "2 3 4 0 0 1 2 3 4
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
FL1-H FL1-H FL1-H
100- DNFB 100- Thimerosal 100- HQ
80 80 80

FLA-H

DNCB

100

Counts

10°
FL1-H

10

3 4

10

10°
FL1-H

Counts

FL1-H

TNBS

10 10

FL1-H

10 10

Fig. 1. Mouse BM-derived immature DCs produce ROS by chemicals, including DNFB, DNCB, TNBS, hydroquinone, Mnl, (al-

lergens), SDS, BKC (irritants)
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Fig. 2. (A) Expressions of CD40 on mouse BM-derived immature DCs by multiple chemicals. (B) Expressions of CD80 on mouse
BM-derived immature DCs by multiple chemicals. (C) Expressions of CD86 on mouse BM-derived immature DCs by multiple
chemicals. (D) Expressions of MHC-II on mouse BM-derived immature DCs by multiple chemicals
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H2 #2357 AsiA A hapten & s}tel DNCB
S AU SSE olgste] AP, P
DPI, rotenone, vitamin E, GSH, allopurinol 5< ©]-&3}%]
Tk 2 23 DNCB, SDSel| 9|3 ROS A 4tstA]of
ol T A=A eFSkar, DPIC] oAk FiEH o Z
AAEE AL FAFAT XS106 FAGA L= th2A
-2 FF FAGA TN = FAEA o o8 A4 ROS A
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S flollA A3 AT v A R A E ROSY F
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SAEE A Slakel ROSTF W E TR Helol] Hol
Arhe 2% ¢ 5 A, AR, B 2PNAE DNCB
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HFeAE AZEE 5 9L RolTh ol 7}
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o 2 9 AsE 5 e A *MQ“ DNCB % SDS
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Ag 940z Ashe Aol Wad Aoz 7€
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A 2357 g

setedel $hol Be R
SERREREEE RS
EA &= ROSTF S

A FH 3
ROS7} DCFDAUPO z2 =

0S Fde] e
A2 R

A3, BAEE Aol ROS, RNS,
(o)

RCS 502 T/R7F b= & 7] Mo gFg ROSE
A ﬂ% ﬁ‘éﬂ"—?ﬂ ROS SR ¥} 7719} ROSE A
ds] AT F e FASAE 0§ F7HHA AH o]
o Ao® Aztdy. agjal F7HAH S E ROSF vk
& FF FAGALAM WA, nH Ao s ofH
AL steAd W A7 TIHOEE AR $4
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