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(1 TMHE— ANRERB IR LR T RENES T ER 510180 T i ;
2 ITREFAREBRERIIF 510317 )

[(ME] B HRBRBEZRERE 1 BZAMTL) AR E 2 B2 (MT2) LR A5 5 N F-kB (NF-kB) 7£
R [ R R AR A A% L P i Rk . R i 2014 4F 3 A ~2016 4F 1 A TR B Be s 31 41 (19 1 53
12 Bl &tk 08 47~62 2 714 56.9+4.9 %) . R MRI X 66 4% 1B 28 B2 B 9517 Pfirrmann 439001 2 F R 4
BERARA, HA IVIURA 11 PO ARAE T 40V RbrA 12 GBI AR S T4 ;8 13 G/ T N RARA G AR IR
41, S PCR A U A6 A% 4140 MT1 MT2 NF-«B mRNA 9383k, £y B A 6o i 21 204k 2 7 AR K
MT1 MT2.p65 NF-«kB Fl#ER {1k p65 (p—p65)NF-kB 2 H K5, FIH Spearman H 3¢ 73 Hr 1K 75 # 1% 21 41
MTI MT2 NF-xB I RIEH KR, SR TR E = PCR 454 W/R %t 4] MTI fu MT2 mRNA 43518 1.00+
0.04 1 1.00+0.04,iE 725 T 41 MT1 il MT2 mRNA 43514 0.68+0.06 F1 0.77+0.04, 3275 11 41 MT1 1 MT2 mRNA
430k 0.52+0.03 F1 0.68+0.06, £ A BAETELG T2 5 (P<0.05), #4 NF-kB mRNA 43 %124 1.00£0.03
0.99+0.07.,0.98+0.05, o Gt it 2% 22 7 (P>0.05) o fo 95 Bk 45 L /s X HEZH MTT #1 MT2 4 11 383K 45 51 1.00+
0.05 1 1.00+0.05 38725 T 414 0.73+0.07 1 0.56+0.04 i 25 T 415 0.62+0.05 F1 0.55+0.04, 45 4[] 22 47 4¢
TF# 3 L (P<0.05). =4l p65 NF-kB k7K F433 8 1.00+£0.05.1.00+0.06.0.99+0.04, &I %57 (P=
0.920). M4 p-p65 NF-«B #H K 1.00+0.07, BAZ [ HAFERAZ 14 p-p65 NF-«B KV 430k 1.43+
0.08 il 1.49+0.08 , 45 41 [0 25 54 G i1 3 L (P<0.05) o o 41 214k 25 B ARG I 45 2R 5 7 IR AR B A% 41 20 MT1 il
MT2 & 5 p—p65 & H %k B A Tt 5656 & (P<0.05) , HI3E R 5L r 4 31 -0.6492 F11-0.6190., £« i 4% 4141
TE AR R E B, o PR B A7 AR R RAIG, 1T NF—wB 5 Ak 38 A, o 11 25 15 M ) 28 4 SR AR i e
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Expression of melatonin receptors in lumbar nucleus pulposus with degeneration of different
grades/LUO Junnan, GUO Dongming, WEN Shifeng, et al/Chinese Journal of Spine and Spinal Cord,
2018, 28(9): 839-845

[Abstract] Objectives: To investigate the expression of melatonin receptor type 1(MT1), melatonin receptor
type 2(MT2) and nuclear transcription factor-k B(INF-kB) in lumbar nucleus pulposus with degeneration of dif-
ferent grades. Methods: Thirty—one patients enrolled in our hospital from March 2014 to Janurary 2016 were
selected(19 males and 12 females, age 47-62, mean age 56.9+4.9). Magnetic resonance imaging was used to
identify the grade of intervertebral disc degeneration with Pfirrmann grading system. Then the nucleus pulpo-
sus samples were collected during surgery. 11 samples of grade IV were allocated into degeneration I group;
12 samples of grade V into degeneration II group; 8 samples lower than grade Il into control group. MRNA
expressions of MT1, MT2, p65 NF-kB and phosphorylated p65(p—p65) NF-kB were examined by real-time
quantitative PCR. Protein expressions of MT1, MT2, p65 NF-kB were also evaluated by immunoblot and im-
munohistochemistry.  Correlation between MT1, MT2 and NF-kB was analyzed by using Spearman method.
Results: The results of qRT-PCR showed that MT1 and MT2 mRNA expression in control group were 1.00+
0.04 and 1.00+0.04, respectively, while the expressions of MT1 mRNA in degeneration I and degeneration II
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group were 0.68+0.06 and 0.52+0.03. MT2 mRNA expressions were 0.77+0.04 and 0.68+0.06. The difference
among these three groups was significant(P<0.05). NF-kB mRNA expressions in three groups were 1.00+0.03,
0.99+0.07 and 0.98+0.05,
MT2 protein levels in control group were 1.00+0.05 and 1.00+0.05,
I and degeneration I group were 0.73£0.07 and 0.56+0.04.
generation Il group were 0.62+0.05 and 0.55+0.04. The difference among these three groups was significant
(P<0.05). P65 protein levels in three groups were 1.00+0.05, 1.00+0.06 and 0.99+0.04, with insignificant dif-
ference(P=0.920). Phosphorylated p65 (p—p65) protein level in control group was 1.00+0.07, while those in de-

with insignificant difference (P>0.05). Western blot results showed that MT1 and
while MT1 protein levels in degeneration

MT2 protein levels in degeneration I and de-

generation 1 and degeneration I group were 1.43+0.08 and 1.49+0.08, the difference among these three
groups was also significant(P<0.05). The results of immunohistochemistry showed that MT1 and MT2 in degen-
erated nucleus pulposus were inversely correlated with the expression of p—p65 protein (P<0.05). The correla-
tion coefficients were —0.6492 and -0.6190. Conclusions: With the increase of degeneration grade in human
nucleus pulposus, the expression of melatonin receptors is suppressed and the activity of NF-kB is promoted.
[Key words] Melatonin receptors; Nuclear transcription factor —kB; Degeneration; Lumbar; Nucleus pulposus
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HEN] BB A7 P 728 5 | A 8 20N Bt 9
i, AR R W I st A JAE ek BLBEK ) A
ZAW R BIVE R A WS R, UTERAS AR 38 &
A [ S8R 8RR AR R TS A AR 2R 0T
) A AR AR T IR R D B IR R RN 2
AR AL 55 AT ARAS B g A AR I R A R
PRS2 AR PR R RE Al AR R R 1 A2 AR
(melatonin receptor type 1,MT1) FIHEHEZ 2 7
Z {& (melatonin receptor type 2,MT2) #l il A #8&
A% A0 L 1 58 A 1 T 8058 Dt 2 1 2R A 1 SR MR
Ik T B (kA ] SR AR X SEF TR B
BRI N HL B2 A 2 R A (1) 35 1 45 A RN RE v
PERTIE S, 0l S 38 M]3 4 00 i P A e S T
F—kB(nuclear transcription factor—-kB,NF-kB)
WPE, TS 7 0 BT Ak 2175 5 1R S B A% A LR M
SRRSO vl AR /N TN = i (7Y 2 < D
R (1) BB A SR RS W & MTL M
MT2 [ #3548 4k 5 (2)MTL Fl MT2 Kk B &5
A O 1 % 53 L F- NF—kB I P A G L AR BG40
A6z I IF I A AAS [ 2 R OB 2 B A% 4 21 MITT
MT2 \NF-kB {3235 , R 8 % 52 A A A% 40 i
B ],

1 #R5FE
1.1 EEEGIS R

RNA JZ e sg ik Al & . 20 & PCR 5
SYBR PremixEx Taq Il W T Ki%E 5 H E A,
Trizol i 7] \ECL & €4 i 57 & 14 T 32 [ Thermo

Fisher 2= #1/0 w ; SDS—2R T4 4 I e . 2R 6L & W
(PVDF) . SR bR 10 4HE 5 U0 1 28 2 LK K e
(DAB) iR W33 W T VT 95 38 = K A= 428 W s MT1
Piik MT2 $iik p65 Hilk p-p65 Bk B-actin HiL
& HRP #ric 58 o iR 1 T 35 [ Abcam $LK 2
Al AR R PRI T L A AR AN R
PR S RS o AL S S TR T
1.2 S8

HE 8] 2 AR AR Ok 2014 4F 3 H ~2016 5 1 H
e A Be 8 31 ), HAa v 19 6], Lk 12
B, 5y 47~62 % 734 56.9+4.9 % il ik MRI X}
HE [B] 5518 A2 B2 2 1712 Wi Al (Pfirrmann 432% ) ,
Horp VAR A 11 I GRS T 41, Hoh B4k 7
], 2V 4 6],V FbnA 12 flay AGE AR T4, Hidp
BT B, 2ot 5 6158 B 5 G T I Bbr A5
XA Forh B S ), Lot 3 L AR RIS
M — NRERCHEZ R S (S .
A2017-136) , [A] B T A7 £ 35 I 52 I 28 28 S 1vs )
B
1.3 SERFE R PCR LA 3k R Rk

2 I8 100mg ZHZUN A 1ml Trizol X7 (1) Lt il
PEHRERZ L ZU RNA, R RNA % sl &
¥ RNA Sz %% 54 1 cDNA, B cDNA 14 Jg 5 b
(1pg), Be A 20l SE A 52 £ PCR 93K &, Horp
b TSI 4 0.5u]1,SYBR PremixEx Taq I
10l BEA 2l , XLZE K Tl qRT-PCR 74 41
95°C'F 2min #1% , Bfif5 94°C 20s,60°C 20s,40 4~
W6 S, 5 e il 2208 B 65~95°C , HUIE A 99 {i
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(eycle threshold,Ct) A Ay A A 1 1 {2724 1
LA Rk, PRSI TSI L 1,
1.4 e BRI kA I & 1 3Rk

Vo612 2V PBS I BE S A 0% 1) 24 fig
WOEEE R, B S K R G W T 4C
12000r/min #5L> 10min (#0242 15e¢m) , BUE L
S b OO R R R IE B 30pg BT,
HAR T T 12%0) SDS—2R P 4 I il 6 I 15 s i ik
oy B M Bl SR R A RS 2 R I 9 & M (PVDF)
L, 5 5%BERE W3k () TBST Hrdt Al 1h, f4]
JF TBST BE¥ 5, A — Pk , 4CTF W HE K.
B —PUARR B  MT1 HT4K (1:1000) ,MT2 Hi ik
(1:1000) ,p65 Ft H (1:1000) , p—p65 (1:1000) , B -
actin(1:1000) , TBST ¥ % )5 , A HRP Fric s —
PUOR (W B 1:8000) = il T E 1h, FIH ECL
e & e, WERES A G, -
actin fE B FHEN S Image J R 3K 1400 2 & H
JREEAE
1.5 el S F R I R 1 R ik

BUBE LT 4% b vE WP I, A
ALHEIEHIE dum VI o B0 R R 3 PRSI0 05
KALJE ,3%H,0, EiE FE 10min, % Smin &
HPUR . PBS YRIKE HIGE YT A A 5% 2F i
5 18 H AT B (10min) |, BE S A —4$T [MT1
PR (B BEJE 1:200) MT2 Bt M4 (56 B 1:500)
p65 Pk (A 1:500) Al p—p65 A& (Fii B 1:
500)]F 37°CH I 2h;PBS PR, A Y R br
ICHZdt, T 37°CHEE 15min; PBS VB, inA
PRAR AR 0 BE O R TAEW ,37CTh R
20min; PBS ¥t %, A & BRI (di-
aminobenzidine , DAB) . {4 ¥ . {f 3~5min; H 2k /K
Yk, IR AR R Y 2min, F KK UL ;B RS
KGR R e R a2 B Rk S A

x1 ZIHEEPCRAWTBERSI MR
Table 1 Primer sequencesof target genes for real—
time quantitative PCR analysis

L #4 SIIFAI(5'-3")

Symbol Sequences (5'-3")
MT1 i Forward GGGACCATGCAGGGCAAC
i Reverse TGCGTTCCTGAGCTTCTTGT
MT2 J:OJ? Forward GCACACAAGACCAAGGAAAGG
i Reverse CCCTTGCAGTTACCAAGTTCC
NF_«B I3 Forward CTTAGGAGGGAGAGCCCAC
i Reverse GAAGGTATGGGCCATCTGCT
B-actin I 3% Forward TGACGTGGACATCCGCAAAG

T i Rreverse CTGGAAGGTGGACAGCGAGG

S 40 B TRORASE 400 £, 2R H] Tmage J BIREKAF
W %E 6% ¥ (optical density, OD){H ,
1.6 Sil2Eirik

JIT A B R Y B e hn e 22 (was) BT 3R
/N, R SPSS 13.0 A HEAT S i1 50 B . X HRAL |
BT 4l AraR AR T 241 4 (8] MT1 . MT2 NF —kB
mRNA FIE 84855 1Y 22 5 LU BCR AR 5 7 22
53 H7 (one way—ANOVA) , If 2k H SNK—q i 172
A, 4B A4 MT1L MT2 5 NF-«B
B OD fH A9 B &R 2k FH Spearman 55 % #H ¢ 17 4t
T, BERAE P<0.05 B, I N 22 53 B AT 5831

FOREREN
TR,

2 BB
2.1 MTI1 MT2 NF-kB mRNA f)3ikK ¥

AT X BEZH MT1 A1 MT2 3B 28 1 20 FiR 28
141 MT1 mRNA W] & 4% (P<0.05) ,MT2 mRNA
WA (P<0.05), X HR4] B4R T 41FE 728 1T 41
NF-kB mRNA JCH i 2 5% (P>0.05,% 2) .
2.2 HBE BRI A I MT1 MT2 .p65 NF-kB .p-—
p6SNF-kB 4 [ 1 % iA 7K

XPREAH R AR T 40 FniR 48 1T 240 MT1 & F1 A
kb, # kB I AR (P<0.05) , MT2 25 2635t %
ik (P<0.05) , 454 p65 NF-kB 31k K- JC W i 2
S (P>0.05), X4 p-p65 NF—kB & H5iE7% 1
A1 FER AR 120 A0 He, W 8 4 5 (P<0.05, & 1, %
3)e
2.3 AL MT1 MT2 ,p65 NF-kB,
p-p65 NF—«B & 1Kk KV

X BEZH MT1 /9 OD B 5 iR 722 T 2H Filk 28

®2 BRALZBERRZZFEMZERET-xB mRNA
R RIEE (xs)
Table 2 Relative expression of melatonin receptors
and nuclear transcription factor—-kB mRNA in

degenerated nucleus pulposus

MTI MT2 NF—«B

SRA(0=8) 1.00£0.04  1.00:0.04  1.00£0.03
ontrol group

B LA (=11) 66,0067  0.7740.047  0.99:0.07

Degeneration | group

B 4H (n=12)

Degeneration I group
D5 X IR B, P<0.05 ;@ 53878 1 41 H 42, P<0.05
Note:  (DCompared with control group, P<0.05; @ Compared

0.52+0.03"2  0.68+0.06"% 0.98+0.05

with degeneration | group, P<0.05
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IT 41 be g, BH i B AR (P<0.05) . XF HR4H MT2 #Y OD
5B T A AR AR 1T 2 e, B i R AR (P<
0.05), %41 p65 NF-«B [ OD {HJC ] & 24 5% (P>
0.05), % p-p65 NF—«kB V- OD {i A it 3¢
25 (P<0.05,% 4,8 2),

24 MT1 MT2 5 p-p65 NF-kB % [ % ik 19 H
KA H

wifEdl BT H BEENE
45 kDa

40 kDa
65 kDa
65 kDa
42 kDa

B 1 #i4i4 MT1 MT2 ,p65 NF-kB.p-p65 NF-kB &
F B8 B3 3 A7

Immunoblotting analysis of MT1, MT2, p65
NF-kB and p—p65 NF-kB protein in degenerated nucleus

Figure 1

pulposus

RS HE A% 420 MT1 5 p-p65 NF-kB [ OD
A B EEMMEER (r=-0.6492,P<0.05) ,MT
5 p—p65 NF-kB (1] OD fE LA 1 2 P 5 AH 5C ¢
£ (r=-0.6190,P<0.05, /& 3,/ 4),

3 itig

D) 5 P BE A . T 4l 3R AR A = A
B, BEAZA LB R F R WRERAREM
YR TR EE 1, DT A A% 4 5 8 5 198 3 T
SRR, RORREME A Bl 2R I 95 Y R A
OB R Ty IR AR BEAZ 4120 T8 75 0 AN 41 i
HNEE T RS SR AR AR 1 ROB R I R S A
SERRAR , I T 4 R AR R AR RN, 1B 05 R L B
ZARARI A% AN A I R 1 2R 1k 2 AR L Rl A
TR, AR FE A L P A A FH 32 B ok i 2 F
FEH M CTE, He S50k IR M R AT B 196 42 40 it
BT A BB A5 AR 20 40 i A0 B B 1A R D
AR AR AN VA T HE ] 5 0E AR S8 1k T R
PO H LR, PR T A T 2R AR Y BEAIL
SR VR T RN 0 P T R ) T A

MT1 1 MT2 #2& G 8 FH RS2 14, 5351 i 4
SR SR Yk LR g, Tz R T A
AR HC b 2L S0 ) A R ) A F 5 A A [
Fik MT1 FI MT2 A4 h ,MT1 5 MT2 g4 B

F3 WRALHHERZIENZEREF-«B EAENREE (wts)

Table 3 Relative expression of melatonin receptors and nuclear transcription factor—kB protein in degenerated

nucleus pulposus

MT1 MT2 p65 p—p65
X &4 (n=8)/Control group 1.00+0.05 1.00+0.05 1.00+0.05 1.00£0.07
R4 [ 41 (n=11)/Degeneration | group 0.73+0.07% 0.62+0.05% 1.00+0.06 1.43+0.087
iR75 I 41 (n=12)/Degeneration Il group 0.56+0.0472 0.55+0.04%2 0.99+0.04 1.49+0.0812

# D5 EA L P<0.05;@5iE 748 T 4 HEE P<0.05

Note: (DCompared with control group, P<0.05; @Compared with degeneration I group, P<0.05

*4 BEZRALRERZEAZEREF-«BEHOD & (xs)
Table 4 Optical density of melatonin receptors and nuclear transcription factor—kB protein in degenerated nucleus
pulposus
MT1 MT2 p65 p—p65
Xt HE 41 (n=8)/Control group 0.030+0.006 0.022+0.004 0.020+0.004 0.014+0.005
R4 [ 21 (n=11)/Degeneration | group 0.020+0.004% 0.017+0.004% 0.021+0.003 0.023+0.007%

iR7E I 41 (n=12)/Degeneration Il group

0.013+0.003%2

0.013+0.004"2 0.021+0.003 0.026+0.004

D5 % IR L # P<0.05;@518 78 T 41 4% P<0.05

Note: (DCompared with control group, P<0.05; @Compared with degeneration I group, P<0.05
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2 GRS 5 BT S SIS KL A1 B MT1 MT2 p65 NF—kB.p—p65 il NF-xB % 11042 i% /K F (x400) ab & 1
ABEZ AL MT1 I MT2 A BHPE RIS eod X BRI BERZ 21 p65 Ml p—p65 R 55 B PE K IL e f dB45 [ 40 MT1 1
MT2 % 2B KOFFEIE goh iB45 T 41 p65 Fik K FEAZE , p—p6S &AM FREKFEFA R iy BA5 T4 MT1 A1 MT2 55 BH ¢
#ik k. B T4 p65 5 PR p-p65 4 115 B4 R 1k

Figure 2 Analysis of MT1, MT2, p65 NF-kB and p-p65 NF-kB protein expression in degenerated nucleus pulposus of
different grades by immunohistochemistry(x400) a, b Positive expression of MT1 and MT2 in nucleus pulposus of control
group ¢, d Weakly positive expression of p65 and p—p65 protein expression in nucleus pulposus of control group e, f
Deceased expression of MT1 and MT2 in degeneration I group g, h Unchanged expression of p65 and increased expres-
sion pf p—p65 protein expression in degeneration I group i, j Weakly positive expression of MT1 and MT2 in degenera-
tion Il group k, 1 Weakly expression of p65 and strongly positive expression of p—p65 protein expression in degenera-

tion Il group
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B3 RAEREZAL MTL OD {5 p—p65 OD {EARZC/ 1T . Bl iR A8 4% 4 280 i P BERR 1L p65 (p—p65) 4 H OD i,
YA MT1 2 11 OD A, Spearman 3¢ /3BT 45 1 r=-0.6492,P<0.001 B 4 BAFEZAI4 MT2 OD {55 p-p65 OD A
AR AT o R D AR AR HE A% 0 2100 v TR B R Ak p65 (p—p65) 2 [ OD fi, 404l MT2 2 1 OD i , Spearman #H 3¢ 43 47 45 5
r=-0.6190, P<0.001

The ab-

scissa axis represented the OD value of phosphorylated p65 (p—p65) protein in degenerated nucleus pulposus section, the

Figure 3 Correlation analysis between MT1 OD value and p—p65 OD value in degenerated nucleus pulposus.

ordinate axis represented the OD value of MT1 protein. The result of Spearman correlation analysis: r=-0.6492, P<0.001
Figure 4 Correlation analysis between MT2 OD value and p-p65 OD value in degenerated nucleus pulposus. The ab-
scissa axis represented the OD value of phosphorylated p65 (p—p65) protein in degenerated nucleus pulposus section, the

ordinate axis represented the OD value of MT2 protein. The result of Spearman correlation analysis: r=—0.6190, P<0.001

T BRI — B A, nT LIPS R AR SR
BRBMERY, A5 5 mRNA 7K FIEE H
HKOFERIT T MTL R MT2 7E 6% 2 b i 3R 3k
Je BB AR A% AL 2L B AT AR IR B Y MTT A MT2
ZAR I H 2 SR AR FEEE 1520 R 5 R AR KA
F (insulin growth factor,IGF) %54 K A 7 H A fiE
AR B PO T AR A A AL
T 55 A R] 28 v A R B AR 0 /D AR OG ML 522
PR AR R B AR [ B 2 JE R U7 PISK/Akt
5T R 0 DRI A% A SR R R 2R SRIA T A
AT RE EL S AR DR - BRI, ) 56 4% 400 B 1Y
AT,

ABIFFE A B NF-kB 1 15 14 7 18 25 6 4% 2 21
TR, APPSR T A R -1
(interleukin—1B,1L-18) J& /5 ‘T HE (] £ 18 A8 () &
BT, T E AR A 20 i A6 T U5 T, NF -k B
J TL-10 AR A G SR T TL-18 T P A%
H L NF-kB 1 p65 . F 3 £k - ] 20 M 4% e o 12
Wang 453% 3 NF-xB 5 1L-18 1Y — & -
TC AL P R 3l X 45 A 3 TR AR R R o
UAERTECE 5 S S 3 i S SRR C o =)
% (reactive oxygen species, ROS) L /& 175 T HE [1]

FHRAE 1) 7 —ASEE A -, ROS AT i Bl 20
il NF-«B 361k, 55 MR 3R 38 A+ o (tumor
necrosis factor o, TNF—o) DA K J5 5 45 @ 25 H i 11
PR S AN AN T AW A3 T PSR AR
1R MT1 MT2 5 NF-kB ik Z R B R |, & B
MT1 MT2 %35 515k NF-xB 2B A KK R
MT1 F1 MT2 5 NF-«B 7 88 A% 40 g b 9 46 54
KRB, HIEAE R RS RA T 1 B 58191k
MO NF-kB B3 PE H 350 MT1 A MT2 1) 335
IRV i B 3k R, R 2R A T A R AZ AR 0 4 40
W NF-kB 14 s 36 PE I3 i) NF-xB /-5 1 R P
SN, PR, 2L T Al A A 200 L B A% 4 i
A BEAFTEAR PR K Z 1K 5 NF—«B A HAEH L]

AWFFE T qQRT-PCR | 592 B 35 1 97 5% 2H 41
A F AR T NARAS R R AR e B A% il R R
ZARUL B RAVERE SE F R FGR AR R, 45
R IR F AR AE R AR B AZ A 2L rh R 3k T R I
5% NF-xB 2 HAAHCK R, W] TR R 2
KO ES 5 THEZ A LR e
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