Mechanism of hemin-induced ROS production
and cell death in monocyte/macrophage
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Mechanism of hemin-induced ROS production and cell death in monocyte/macrophage
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SUMMARY

Hemin, heme-derived molecule, can induce reactive oxygen species (ROS) production and cell death.
However, effects of hemin on monocyte/macrophage remain unclear. The purpose of this study was to
understand the mechanisms of ROS production and cell death induced by hemin in monocyte/
macrophage. Human monocytic THP-1 cells were treated with hemin and cell death and ROS production
were measured by flow cytometry. Hemin dose-dependently induced cell death and ROS production. The
anti-oxidant N-acetyl cysteine (NAC) suppressed both hemin-induced ROS production and cell death.
The mitochondria-selective anti-oxidant MitoTEMPO suppressed hemin-induced cell but not ROS
production. Among the NADPH oxidase inhibitors, diphenyleneiodonium chloride (DPI), apocynin, and
VAS2870, only DPI suppressed hemin-induced ROS production and cell death. These results indicate
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that the NADPH oxidase pathway is not the main pathway for hemin-induced ROS production, and that

ROS-producing reactions in mitochondria are important for hemin induced cell death.
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Figure 1. hemin-induced cell death N\ = >/ [C K& B #HAAJE D
Bt

a)~c) N3 J2RFH LB o THP-1# i 2 May-Giemza
e UBHMEBE TR U (B#4005) . NI AT X
SRR OEMNED 5N 5,
d) N2 2WFRALER %, THP-1#i0 2 Annexin V-FITC
& Pl &S, FCM CHlE,

NI UIZX DMEIE Annexin V - PI+ (@) D
R O—T AN — 2 %R LT,
e) N R ALFRIRERT & IR SE & o BE

HlESELE R (R O0—3 2 %) 13, NI VEEBXO
QUPERFREMKE TN L 72,

W7 27 OEMEIX3EITT 5 2 EBROEEETH D, N—
ISR A Z R T,
*13 p<0.05 Z/RT, n.s. [FAEFEML (p>0.05) ZRT,



MEEBERERE 1045 2017

NI VICkBROS EEDFFE

NI B U 7ap o T M EO AN S LBRRR I
ROS fE/RFEZ @M U 7=/, SOCBEREE C IR
ICHOE R BIRTE A, A LB L O AIX[H
—FMFTCIEEEER TE oz (Fig. 2 a)-f).
FCM Tlid, NI AUHBOHOEE — 713, EL
HOHENE — 7 IS~ 10ME8ML, N3 2 EE
MEWEEHMmL 7= (Fig. 2g),h)., ROS EA %
AR HOETRE OHEINE, NS 2R AR K &
720, N LSRR T 2R AL IR T HE A EES L
7= (Fig. 2h)),

a) b) c)
d) e) f)

hemin 0 hemin 10uM hemin 20uM

EAN

h)

= hemin OuM
o hemin 10uM
hemin 20uM

Figure 2. hemin-induced ROS production N\ = >/ [Z X % ROS
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Figure 3. Effects of serum protein on hemin-induced cell
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Figure 5. Effects of NADPH oxidase inhibitors on hemin-
induced cell death and ROS production NADPH oxidase fH
ZHIMANZ (2K D ROS EAE - HIFISERECRIFTHE

a) THP-1#i i 2, NADPH oxidase (Nox) BH 27 DPI
0 F721320 1 mol/1 TIRFFLERELIZ N3 20 £721320 1
mol/l T2RRILE L., Mgt (xr7o—2 %) zHIE
L7ze N2 ICL 2MME%EIE DPI Rl Ic & - THEIC
M x Nz,

W7 5 7 OFMEIZ3EITT 5 /LB OEETH S, N—IZ
R ZIRT,

* 13 p<0.05 Z/R7,

b) kit (a) &EEEROSEMET, ROSEAFEZNEL .,
N2 22K B ROS EAFEE T DPI il ic k> THE
IZHIl = 7=,

W7 57 OEIZETT > 72RO EEETH S, N—IZ
FEE R 22 2 R T,

* 13 p<0.05 2”7,

c) THP-1fifid 2. Nox [HEHI 7 R+ =20 £7213100 1
mol /1 CIRSREMLERERIZ ~ 3 > 20 1 mol /1 CUERILE L,
s (x70—22%) #WELZ NI K5
fAZEFAEE T, 7AYo = R T S e h o 7z,
¥ 5 7 OEAMEI3EITT 5 72 EBOEEETH S, N—1T
R ZIRT,

n.s. [IEEZEMEL (not significant; p>0.05) #7R7T.
d) Efg () &[FEDSEMT, ROSFEAEBEEHIEL -,
NI T E B ROS EAFZZIL, 7RV Z VR T
FHIHl S Nisino 7z,

¥ 7 5 7 OEAEIZ3EIT > 2 EBROFHEMTH D, N—I
FEME R 2R T,

ns. [FAEAMEEL (not significant; p>0.05) Z/R7,

48

e) THP-1#ii i 2. Nox %¢ B A HE Kl VAS2870 0~10
mol/1 TIFFFELEEEIC AN 220 £ mol/1 T2RFRHEALEEL .
FIfZE (x0—2 2 %) ZHEIELE, NI 2L 2
FBEIL. D VAS2870 (10 4 mol/) C &= h
IRino 7z,

¥e 7 5 7 OEAEII3EITT 5 7RO EHETH S, N—1T
FEUER A= 2 RS,

n.s. [IAEAEL (not significant; p>0.05) #R7T,

f) EFd (e) E[AERDSLMHT. ROS FEABEZEME L=,
NI Tk B ROS FEAFBEIIZ, SEEDO VAS2870 (10
© mol/l) THHHIE NI/RN> 7,

Ve 72 7 OEUE3ET 5 2 EBOFEHEMETH S, N—13
FEHER = 2 R T,

n.s. \ZAEEZEMEL (not significant; p>0.05) ZR7,

8

NI T K % ROS EEAE, Ml (70— )
FEERTHER LT L > TRZD, —FED RN
BHonTWwiwy, Bozza 5D 7 I)IL—T1X, X TAD
JEREN~ 7 07 7 — 2P Z&HWT in vitro TAALITEK
LifasE, ROS EAZFHHEL T1W52Y, Kwon 5
DWMETIEANI VIIHAMTITMALsE. ROSELED
FHELRW, ABIZETIZ. N3 12k B ROS .
MiESE (R O0—2 ) I3EMBESRML FTIRASIC
AT E /=A%, FBS 5% f71E F ClEA S > OF#E E
HANSEEICHHI SN D Z Enbno 7z, Bozza DY
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