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[WZE] H# WEMEEBER(MT) XN KRAEEREH /5 MR A LEE-1(HO-1) BERREEM IR S —
LR A AL IR -1 ( NQO-1) £ 4 Mg it A= B A% IR F 2 A R F 2 (Nef2) ek (1 52 M, 81 R R AE Nif2-
ARE {55 P ERNLE . Ak RABEHECT R 72 JAAE SD KR4 X IR i d B R
41,84 24 H, RAMKE Allen's B B 104 Ml SR R 41K RS T, -1, B BEM i B | 34331 76 5 B 4
10 min J& M I 5145 R K L BEE MT 7 5 AU THEAR VI B B 88 T, -T,, W7 B, At B g, &4
3BT HIBE 6 h 12 h 24 h R FEHLEE 6 HKRANSE, 3REL T, -T,, T B BEtr A4S, R HE Y@k s it
P05 B e RN IR 0 5 SR FH AR B2 98 6 I HO-1 NQO-1 2 Nef2 25 F13%34 ; % RT-PCR A6 K B 64
AU HO-1,NQO-1 \Nif2 mRNA ik, &R X RAESEH LT IL SR , ToK M ZIRFE, JCHA B 1 A
WAL BE AT 0L kS PR A 3 22 A 2ot K Bl SR BT ; R B 2 A A B ke B A0 A T S S
P2 TTK AR BEDRAR B . FERIRES 12 h 24 h B & HUAR B R 41 A HO-1 .NQO-1 J Nif2 mRNA #ik7KF-
Y 5 2 T G 2 Ko R 2H (#P<0.05) | 55 41 6 HO-1 . NQO-1 & Nrf2 mRNA 357K 75 & 2 38 T X i
20 (#P<0.05) , GPETNEE T WoR AR KA HEY] Ao HO-1,.NQO-1 Nrf2 FHPE 4N A $ i i £, 541k
Z R A2 R B BT B L (BIP<0.05) . G518 A u] i A M BEE 1k RS BE
HO-1 .NQO-1 K¢ Nif2 Zik , HAR ML 7T e 5 0E Nrf2-ARE {553 #6 A 56,
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[ Abstract] Objective To observe the effects of melatonin ( MT) on the expression of heme oxygenase-1
(HO-1), phosphorylated adenine dinucleotide quinone oxidoreductase-1 (NQO-1) and nuclear factor erythroid-2-re-
lated factor 2 (Nrf2) , so as to explore the mechanism of MT's action in the Nrf2-ARE signaling pathway. Methods
A total of 72 Sprague-Dawley rats were randomly divided into a control group, an injury group and a melatonin group,
each of 24. T, -T,, acute SCI was induced in the injury and melatonin groups using the modified Allen’s method. Ten
minutes after the injury, equal amounts of absolute ethyl alcohol and melatonin were intraperitoneally injected into the
rats in the injury and melatonin groups. For the control group, the vertebral plate was cut to expose the T,,-T,, spinal
cord without any injury of the nerves. Six rats from each group were randomly selected for sacrifice at 6, 12 and 24
hours after the operation, and T,,-T, spinal cord specimens were collected. The spinal cord injury and inflammatory
response were observed using haematoxylin eosin staining. The expression of HO-1, NQO-1 and Nrf2 was examined u-
sing immunofluorescence, while the expression of HO-1, NQO-1 and Nrf2 protein and mRNA were detected using
RT-PCRs. Results The neuronal cells in the spinal cords of the control rats were of normal shape, without edema,
necrosis or obvious hemorrhagic foci. Hemorrhagic foci, significantly more inflammatory cells and some spinal cord
neurons with edema and necrosis were observed in the injury group. However, significantly fewer hemorrhagic spots
and cells with edema were found in the melatonin group compared with the injury group. The average expression of
HO-1, NQO-1 and Nrf2 protein and mRNA was significantly higher in the melatonin group than in the other two
groups. The levels in the injury group were also significantly higher than in the control group 12 and 24 hours after the

experiments. Immunofluorescence showed that the greatest number of cells with HO-1, NQO-1 and Nrf2 was found in
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the melatonin group, followed by the injury group and then the control group, with significant differences among all 3

groups. Conclusion Melatonin can promote the expression of HO-1, NQO-1 and Nrf2 in rats with acute spinal cord

injury, which might be related with its activating the Nrf2-ARE signaling pathway.

[ Key words] Spinal cord injury; Melatonin;

Nrf2-ARE signaling pathway
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2P ER 5 (acute spinal cord injury, ASCI) J&
T PR A5 Fh R R 3 2B BRI SR BRI
B VLT B Fhis gl s K 45 29 L) e R4 5
U HARYT — B Im ARME A, ITAERT ST A B, AR R
Z (melatonin, MT) Xf F ASCI AMYEA BT R IR I
QR RN BT ) R R (i S BN = oS R pUUs 2
YEHT, i BAT SR B

IR A i R F E2 AH 6 A F 2 (nuclear
factor erythroid 2-related factor 2, Nrf2 ) -3t %8 1k 5 Wi oG
4 ( antioxidant response element, ARE) 15 5 1 % & it
AR A B AL R T I | Fh S S AL AL 27 55
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ASCI #E AL, JF WM EE MT % K Bl ASCI J5 & B 41 41
Nrf2-ARE {5518 % 0980 7E 0, AR08 MT 78
ASCI = f PR RIALA

M 5TTE

— L S M A BRG]

TEIUSAT: B M 05 2 95 IR AR ) (specific pathogen
free,SPF) fEHER I 72 A AHE (220+20) g, TR &
SR S ORI, K B ATHIES S - SCXK () 2010-
0002, F ARSI B T Al e R R S Y S
B N %, B H G HE S SRR R348 12 h, ABR AR K
Jet B ARFGE RN PEMESE 18, Transzol 7] \RT {5
& PCR 1R & Maker 19 Tt 5t a4 PIHARAT R
NA], R BT BUIML 2L &K A AL B-1 ( heme oxygenase-1,
HO-1) ol T2 Tk Jbie it Ve % — A 1 TR T AR Ak 3 i T 1
(NADPH : quinone oxidoreductase-1,NQO-1) £ 4 ffd1i7
H A F 2 FHR T 2 (nuclear factor E2-related factor
2, Nef2) HUAAR 4 0 T b 5 1 8 3R A= W H R A BR A+
DAB {5 & .SP9002 fuye 4 Ak &l T o th A2 A=
WHEARABR A, R FR IR — 2 ( diethypyro-
carbonate , DEPC) |4k £ %€ (ethidium bromide, EB) 14
F & HE SIGMA 247,

= A

K HBEALEC TR R FaR 72 HK R %t R |

A4 SR BB R B 24 HOREL, X IEZH 5404
R 22 20 K B3 A% 400 me/ kg AT I T 5 109 7K
A AR R Y5 AR XA B R BRI M [ T
BEG L W RUHERED  BUS B0, me s fn
MEMRS , 285 T, -T, WBOE a4, XTHRA K RES
Ja AR TAERRAL B, 54 AR BB KA 5 ¢
A% A FE AR 15 em & B ALVE S48 T BV T i R R
SCI AT | 458 A% T A R34 H BRSO e IR 88 L F
B EAE , AREE A BRER K sh Ve R B T S
MAEG VNN B 4 /NS B R BRHE/IME 1 R, FEE B
I 10 min B 353075 20 KA 2A 2R 41K R % 5 T
TEARTE 100 mg @ ST IO K CBEEL MT 150 (R IE A
4 mg/ml, HH JE/K ZEERCH]) .

= HO-1 mRNA Ntf2 mRNA K NQO-1 mRNA #&:l

THIBS 6 h 12 h & 24 h B4 & BEHLE 6 B
B, VRS R IR 2 AR SRS BT T, 1T BEE R 40
LB mRNA, 251 GenBank (45 )% v %0, K Bl HO-1
SIS N 5-' CACGCATATACCCGCTACCT-3', F
o W % 51 R 5" AAGGCGGTCTTAGCCTCTTC-3', 4™ 44
FE K O 237 bp, KL N2 EUES1 8 550 5
GAGACGGCCATGACTGAT-3', K %5 51 91 % %1 Jy 5
TGAGGGGACCGATGAGTA-3' 4 34 7= M1 K J& g 206 bp.
K NQO-1 L5 ¥ /¥ %1 A 5-' GTTAGTCCCTCAGC-
CATTGTT-3', FiiF 51 ¥ ¥ 51 & 5' GTTAGTCCCTCAGC-
CATTGTTT-3' , 4" 14 7 Wy K Ji 2 126 bp, NS GAPDH
S RS R 5-' CAAGGTCATCCATGACAACTTTG-
3, TSRS N 5'-GTCCACCACCCTGTTGCTGTAG-
3P I R 496 bp, A KREBEALUH 1 ml
Trizol 43 FEEBCE RNA , 584136 BE A0 e Hovk 1
F4lifE  #% Revert Aid First Strand ¢DNA Synthesis Kit J5
BT O sk . PCR B ZRAANT 194 C A8 5 min,
94 C7A5ME 30 5,60 CIB k30 s,72 CIEMH 45 s, 1 31 M
I, PCR P14 1% B IR HHEBE I HL K , SR FH 58 S MEE IS 1t
18 R 5 ) Gel-Pro Analyzer 4.0 KR53 R4 T BAG 1
U B AT iR L R 3 WK 454 B AR AR
I3 65 BE(E 5 X0 N2 GAPDH FRAMHIG 3 BE (8 1) e 14
YAz B ARFE D AR e ik i

VU HE Je o J e o e yeta

THBLG 24 h B R A REHLE 6 HRRR, 4 id
T RRBEZG WAL JE S B T, -T,, 17 B B4 21, BE 3405 3
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B b AR 0.5 em, HRUBE /K A 055 6 2 EORE 7 1f
R KEUEBEMN 2 TS 6 5k% A, 2> Anic h
1~6 5, FJE 3 um, 1 SY) R ##17T HE 2 @IFERH
BE L B SR FEAS AL, HE Yo B AN R . W) A i
B K IARE YA 3 min; KL, 28 1% ER FRIPTRS 7 f4
10 537K, 48 1% LT G40 10 min; 7K P8, 6 5 1 4 A
K THIRGE B, R I B R I IO W O B
GPEP Y AL IR UNT V)  JIE Z0K , i 2R 9% o
A ( phosphate buffered saline, PBS) Mi{jE 3 X (3 %
5 min) ;FERRPLEE S 10 min, IR 1, PBS 121
5 min, 3£ 3 ¥ (3%5 min) ;3%H,0, Bt N EE A AL
VI , 25 Y 20 min; PBS 3232 5 min, 3£ 3 YK (3%5 min) ;
AL 2 7 4 50 wl, &R B N AR R
20 min; JAFBR 20 Uk, 43 513 in— 4T ( NeF2/NQO1/HO-1
1:100) 750 pl,4 Cid%, PBS =il 5 min, 3t 3 Ik
(3%5 min) ,/ﬁﬁﬂ%%?@%lﬁ,:ﬁ((]y:% P 1 :300)
£ F50 wl,37 CHER 2 h, PBS {21 5 min, 3t 3 (3%
5min); B T 2808 B MU T R 4E KE, WL HO-1,
NQO-1/% Nrf2 Fik 5,

H Gtk

AR EAE DL (2+s) Fan, >R SPSS 20.0/ 48
T2 L AT BCHE 0 A, 1 R TR 2R T 22 43 B F
LSD-¢ #6495 Ho 48 3 2H K B B 41 24 b HO-1,NQO-1,
Nif2 mRNA 8 #E K257, P<0.05 £ R 25 H
Bt FE L,

# X

— 1l A 5 AN R B T) A4 2 OK RS B HO-1,
NQO-1 Nrf2 mRNA ik H#

FEFIRG 6 h if & BUXT AL P45 20 hl PR R 41
BE HO-1 NQO-1 Fz Nrf2 mRNA &3k 7K -4 [1] 22 5 45
TGt L (¥P>0.05) s FEHIBS 12 h,24 h B &
PRAS2H K B B HO-1 NQO-1 K Nif2 mRNA kK
) 22 F B EA Gt L (4P<0.05) ;i —25 L
BRI, bR B AR R R AU HO-1,NQO-1 J
Nirf2 mRNA A 7K P-4 5 3 5 T 5 4 e %ot B (2
P<0.05) , 451155 415 86 HO-1 NQO-1 F Nrf2 mRNA %
TRKF-II B3R T BRZH (341P<0.05) | B i L &
1~3 KK 1~3,

AR RE HE YL@l BT

i I WLEE A% 0K RUABE HE YLt i & B, X HR
HAEBEH LI 2T ML S IEH |, Tk M S IRFE, T
8 I A, 5 BT AL A B L 20T U kL, 2R 1 20 f A
A R ITTK I IRBE ;i R R R REA U i
JEAE AR5 4 I SRR/, 28 T K e R R R A X A
HAREBLILE 4,

500 bp GAPDH
250 bp

Al A#H A4 B#H B#AH BH CH CH CH
6h 12h 24h 6h 12h 24h 6h 12h 24 h

Marker

A U RRAL, B AU, C R R R A
B 1 ARJEAE AT R] 542K RS2 50 8 HO-1 PCR 434

500 bp
250 bp

GAPDH
NQO-1

A AH A4 B4 BH BH CH CH CH
6h 12h 24h 6h 12h 24h 6h 12h 24 h

TE: A G HRAL, B AU B4, C 4R 4]
B2 ARJEAIR ] AR B2 A B NQO-1 PCR 2 Hr

Marker

500 bp
250 bp

GAPDH
Nrf2

A AH A4 B4 BH BH CH CH CH
6h 12h 24h 6h 12h 24h 6h 12h 24 h

TE:A S0 IR B 2N B4E , C R R4
B3 ARJGAIRII ] 84 2R B2 BB Nef2 PCR 4347

K1 ARJFA[FI; ]GSR A HE HO-1 mRNA RiAKF

Marker

AR (7+s)

215 H¥ 5 6 h HEE 120 IS 24 h
popiiekaEl 6 0.29+0.15 0.35+0.13 0.36+0.08
et il 6 0.42+0.07 0.67+0.23" 0.79+0.24*
R 6 0.45+0.05 0.92+0.16% 1.13+0.22%

T - 50 DR [R) s i) 5 B4, 2 P<0.05 5 S P52 [ i) o ke 4, P P<
0.05

F 2 ARJFRFEIE S A K EESE NQO-1 mRNA F£ik/K P

Hﬁi’i(i&is)

2053 HEL TS5 6 h MRS 12 RS 24 h
XT HR AR 6 0.41+0.12 0.45+0.10 0.48+0.09
eI fiacl 6 0.58+0.17 0.87+0.17° 1.12+0.29*
RREA 6 0.75+0.10 0.90+0.20* 1.00£0.27%

T+ 5 0 B [ A I] 5 L 45, * P<0.05 5 S5 45 3 208 [m) i 1) Be e, P P
0.05

R 3 OARJFATEI ] A 4R B Nif2 mRNA #i5KF

AR (7+s)

2153 R HilAEE 6 h HAEE 12 h HilAEIE 24 h
X} HR R 6 0.47+0.14 0.51+0.12 0.57+0.15
nd 6 0.58+0.03 0.94£0.14° 1.14+0.22*
R 6 0.72+0.26 1.06+0.20* 1.26+0.19%

1+ 5 %0 BR 2R ] I ) 5 148, 2 P<0.05 ;5450405 20 ) B 18] 45 L4, P P<
0.05
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= AHKECESE HO-1 NQO-1 J Nif2 PHMEZHML 240 t, HO-1,NQO-1 & Nif2 BHYEZHE T4 £ 51 /0>
g PR A B R R AL 05 41 B B, 45 BH M 40 145

WA WA R RO R B, HO-1, A 2E S HA S5 L (P<0.05) , A ILE 5~7
NQO-1 Ntf2 TEM A AUMp b A 2 HEBA PR Jek 4,

x‘{

X 2] W IR
B 4 RS 24 h B4 41K BUABE G BRSA 8 HE 8 (HE Yeff,, x400)

X B 21 eI fiac MR
1 HO-1 PHEEANARTE S 9t N 240
B 5 RS 24 h BFE4 K BUEBE HO-1 BHYEZR I 263k (o896 B 44, x200)

pagikaEl i REREA
1 NQO-1 BHPEZN M AE S Be e T a1t
6 IS 24 h B4 2H R VA BE NQO-1 BHME I 1k (o986 B {5, x200)

Xif B e LR
N2 BH PR SRR G pE 9 e T 4T
B 7 HIBE 24 h B4R BUBBE Nef2 BHAM: 41 I 26k (S e et B0, x200)
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F4 HIEE 24 h B AR BUE#E Nif2 NQO-1
e HO-1 A B UL (A~ B i A BT | s

210 A Nif2 NQO-1 HO-1
X B 2 6 11.00+1.41 8.25+2.22 6.00+1.41
Ein e 6 21.50£5.69°  24.00£2.94°  28.75+3.30"

AR EA 6 31.75+5.85%  45.00+5.23">  47.75+3.30%
L S IRYL R, 2 P<0.05; 50541 A, P P<0.05

it

ASCI AL JFUR M BEST Fnak & v B
kKM IR T ASCL JE 0B, T RRSEEU N B 88
K, e TIAEE s g fufh 28 , RECEBEM 240 &
AT R IE O A A, 4k 1k S R AL 2
Z%, INGRE OV H B FEVE R A MR AR it S Ak %
PEE TR BEPEAE T 05 8 4 4 AR T4 AT 4
R NI B2 1 55 57 N s @ I 0 B S S I Y
PEEBEB B R RE L,

AT & LTE Nef2-ARE 3 %, ARE &7 T
— BB R Y X ) — DNA B3 745 &
FEHI T Nef2 J25X — 2 81 A 38006 IR, 2476 L R Nef2
HEAZIEARZ S Maf 2 1456 T ZRIKG 5 ARE
FRHI4E A ffi5Z2 ARE 835 A0 3 R T 46 775 5%, i )i 30
I AR 2 Wl LA AL S5 R ML 3R 35, ARE 5
Nif2 P FP el G AT 2L Maf A AR R
A T S Nef2 X S8 A0 38 B BURR, BRI e AT =2 1]
(PP s A HAG 0 B B — 1, X (A5 120 I R R B
PrEALEER A HLA] A0 B, Nef2 2@ T A4
(cap-‘n’ -collar, CNC) ZEW5 ) — 2 H A Bl P 52 2 R hr
BEZER AL SN F, Nef2 2R 605 AN Z i A4 BT
JERK 6 A~ 51 BE O <5 19 25 #3543 31 7 Neh1-6 ( Nif2-
ECH homology ) . H:#' Nehl j& CNC-bZIP H31iE 454
3, Nef2 38 2 45 W3R 5 e SRAR R 73 F-/NrF Maf 25
H4s G B R It —25 5 DNA 25402t T liEH
FIE S Neh2 S5 M IR Nef2 4 F7 1) 45 55, 2 B Nef2
i Neh2 540 5 N 1Y Keapl 7 I ( Keleh-like ECH
associated protein 1) &5 A4 F R IR, Neh3 25 #4315
7 F Nef2 C ity B 350 A i, BE 5 5% 5% P IR) 38400 o3+
CHDG6 M 454, L iF ARE P 3L i 3 s 5 3%
ij_;[lO-lZ: .

90t A2 3095 PE RIS, Nief2 255 Keapl fiffl
B, WA Nief2 A% 5 Maf & A45 6 S
RING S ARE 254, G M0 R 321k A ¥ TTAAMR
T B A Bl 24 W e A 2 SR M, DT &5 Bt
AALBIE R ARSI 25 R BRI 12 h,
24 hiHHR S 2 A A Nof2 Sk B 36145 4H B %ot R 21 ) g
B LA AR R e E ASCT KB Nief2 3K,

A AR B Nef2-ARE 38 #1520, A%
WFFT ARSNGB BELH 2 b Nef2-ARE i £ Fhdt
e N1 R [ o A o I R O (1 =N S = I ¥ -
NQO-1 B A YA HO-1 %, NQO-1 &—Fh#i &
T, BB B NADH 5§ NADPH 1E b A {1k
Pk 24 R AT A 3 I O [ A L v AT BELLE E AT T3
— S 58 JFE RN B A ROS, 8 40 i 7 45 F A
I 7S A A I S IO R A BT HO-1 2 o
C1 R AR B, AR BRI B R 4
W7 MR EL R K AR S HEEY S
HO-1 ik K3 g FLRgm pE 7 . HO-1 £ i
R KA EANE A, — J7 1 HO-1 g B 1k 3% 2 i 21
RSB 58N, 55— )7 i HO-1 38 n] 5 Ho il i 7= )
CO MRl 55— [F L FPUA A ik im A | ehost 24U
TEIR R AN HI AR T E Y A 2445 HO-1
REXd o AL AN | W20 M R 5T 40 B P 2 B e S
MNP0l #2841 20k % PE A5, AR S B 25 1 R
Hil#5EJ5 12 h,24 h BPAR AR 2K 20 NQO-1,HO-1 Rik ¥
FOR T 2 RO R, b aAR R [R) 5 45 405 4 NQO-1
HO-1 FAJR 3580 T XF B4, 2 W ASCI & A= Ja MLk
NQO-1,HO-1 &35 34 i, i 4 JB &K g F — 2 {2 i
NQO-1 .HO-1 %3k,

AN HE e W28 5] ASCT K BN
i PR 2R A B S S N K S 35 K e R DR AR S L
J R R SR A D s 1 HL ASCI AT 5 AL Nif2
FEIRIETR | TS Nef2-ARE 15 538 B 577 4 — 2 5]
Bl AR S 5 o5 AR SR TR E Nef2-ARE {7 5% T
WEr=#) NQO-1 HO-1 Fik , il KM 205 1E .
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Rheumatoid arthritis triple therapy compared with etanercept

BACKGROUND AND OBJECTIVE Among patients with rheumatoid arthritis (RA) treated with methyltrexate (MTX) , it is esti-
mated that 70% will need additional therapy. Previous studies have demonstrated that triple therapy (SSZ and HCQ added to MTX) was non-
inferior to MTX, and that TNF inhibition produces similar results, to triple therapy. This study examined the difference in infectious disease
and GI adverse events (AEs) between patients treated with triple therapy and those treated with a tumor necrosis factor inhibitor ( etaner-
cept).

METHODS Subjects were 353 patients with active RA despite treatment with MTX. The participants were randomized to triple therapy
(T) with SSZ and HCQ added to MTX, or Etanercept added to MTX therapy (E). Those without improvement of 1.2 or greater on the
DAS28-ESR at 24 weeks were switched in a blinded fashion to the other therapy. Both GI and infectious disease adverse events ( AEs) were
recorded for both groups.

RESULTS For both therapies, the majority of infectious AEs were non-serious, with a greater number occurring in the E group than in
the T group (P=0.02), remaining significant after adjusting for comorbidities ( P=0.01). No significant difference was found between
groups for serious infectious disease AEs. For non-serious Gl AEs, T therapy had a higher incidence ( P=0.02), with no significant
difference between the groups in serious Gl AEs. Further, there was no significant difference between the treatment groups in the number of
patients who switched treatment groups due to poor improvement in RA symptoms.

CONCLUSION This study of patients with active RA, treated with methyltrexate, found that there is no difference in treatment out-
come, or serious adverse outcomes among those treated with triple therapy (SSZ + HCQ + MTX) and those treated with TNF-inhibitor thera-
py (MTX+ Etanercept) .

[ H : Quach LT, Chang BH, Brophy MT, et al. Rheumatoid arthritis triple therapy compared with etanercept ; difference in infectious
and gastrointestinal adverse events. Rheumatology, 2017, 56 (3): 378-383.]



