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Explore of side effect onset factor on oxidative stress-indced by anticancer
rugs

Kanno, Shuichi
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Anthracyclines, such as doxorubicin (DOX), have been widely used in the
treatment of variety of solid and hematological malignancies. However, these drugs can inflict
cumulative dose-dependent and irreversible damage to the heart, leading to the development of heart
failure. Accordingly, if the risk of cardiotoxicity could be known prior to the drug
administration, it would help render chemotherapy safer and more effective. The present study was
carried out to identify genes that can predict the DOX-induced cardiotoxicity (DICT). Among various
candidate genes, the plasma mRNA levels of the genes encoding interleukin 6 (116) and programmed
cell death 1 (Pdcdl) in blood exhibited significant and positive correlation with the severity of
DICT. The levels of transcription of both 116 and Pdcdl in cardiomyocgtes play a protective role
against DICT, and that the accumulation of these gene transcripts in blood is a predictive marker
for DICT.

Interleukin 6 Pr
ogrammed cell death 1



(500 mg/kg)

2016;39(3): 440-5.

111b, 116, 1110

Gpx3

Invivo
(DOX)
DOX
H9c2
invitro
DOX
DOX
DOX
C57BL/6J
tail cut
total
RNA cDNA
PCR
DOX
3.33 mg/kg
14

DOX

ddy

Kanno S et al., Biol Pharm Bull.

RNA
PCR Gpx3, Mt1, Ttr, Tnf,
Gpx3
C57BL/6J
DOX
PCR
DOX
DOX
invitro
Invivo
SiRNA
DOX
~DOXib BN RaT ~
HH Z37 (Total 0~10)
LDH, AST 1

CK-MB, Troponin T

3

~DOXLEMNRIATZNEIE~

IDEE(+++)
Z27=10 «X A37=0

31.5% 27.8% DEE )
DE(F+) AIAT=1~4
AO7=5~8
(n=54)

1. DOXEEIZKY ., 2HDT7.T%ICIDEEER DT,

DEE(-)



(ctgfmRNA)

(LDH)
(AST) MB (CK-MB)
EWEET HERR O P-value DOX
Gox2? 00876 05287
Goxs 03343 00216 .7 DOX 22.2
Gstal 00279 0.8461 18.5
Hspalb 02216 0.1181 DOX
116 0.4669 0.0004
Mapk8 02176 0.1176
Mmt1 0.3024 0.0347 32
Nagol 02410 0.1027 11
Pdcd! 0.3653 0.0136
Sod3 0.3874 0.0071 DOX
Ttr 0.2337 0.1223 DOX
H2. SEROBET (M6, Pdcdl, Sod3, Gpx3, Mt1) I~HELZEDHEENRBHONT=, DOX
(116, Pdcd1, Sod3, Gpx3, Mtl)
DOX in vitro H9c2
DOX  H9c2
DOX 1 u M 3
-3/7 DOX 1 u M
total RNA CDNA PCR
1t 105 2nd
18 DOX (Control)
Pdcd1, Hspalb, Sod3 116, Gadd45a, Myc, Serpinel
In vivo in vitro DOX 116 Pdcdl
SiRNA H9c2
H9c2
~siRNA (sill6, siPdcd1)I=& B BIETF /o5 Y ~ SiRNA 24 116 Pdcdl mRNA
§:2Z 24h s :z 24h PCR
1 5
€ S0w “ 3w " -
i % om sill6,
116 Pdcdi B ~DOXIZ&BsiRNA/YOE I VIO TR — X ~
§m L) [—
200 g 500
0 | o
Mock sillé Mock siPdcd1 k ﬁ -gi 200 shled
B3. siRNAZB AL T24B5/# . 16LPdcd1 DRBE T EREZ LT, o g T 5 % L z z 5 %
siPdcdl DOX 1 i M B, i
Dox 4 8 g 001 003 DOX( U;A] 03 1
y -3/7 DOXx 0.01-1 B4 DOXIZ K87 Rb—2 AR N0/ 9789 MBI BT,
v

-8, -9
~DOXIZ&KBHARN—EFHMETFTRF—L R~

DOX
,5~§$;;;Z;;Z;?;:;>\ X DOX
#BRaE  (=Caspese—8) _» TITH8—hRIS—F
ﬁ shavky7 (Caspase-3/7) ) R
&) s - Cardioprotection DOX
@ -3/7

- _ Cardioprotection
~ LB HAIZH T B16&EPdcdl ~ &
[16]
*One of cardioprotective chemokines
- Cardiomyocyte regeneration
*Inflammatory cytokine @
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*Pdcd1 is expressed in rodent and human cardiomyocytes
*Pdcd1-deficient mice develop dilated cardiomyopathy @
*Cardiovascular toxic effects of Pdcd1 inhibitors
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