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Interleukin-1beta, interleukin-6 and tumor necrosis factor-alpha inhibit expression of type Il collagen in
nucleus pulposus cells

Liang Weidong, Ren Zhouliang, Sheng Jun, Cao Rui, Sheng Weibin (Department of Spinal Surgery, the First Affiliated Hospital of Xinjiang
Medical University, Urumgi 830054, Xinjiang Uygur Autonomous Region, China)

Abstract

BACKGROUND: The role of inflammatory factors in the degeneration of intervertebral discs has received increasing attention. The
mechanism by which inflammatory factors inhibit the expression of type Il collagen has not been fully elucidated.

OBJECTIVE: To observe the expression of type Il collagen in nucleus pulposus cells after intervention with inflammatory factors
interleukin-1B (IL-1pB), interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-a) and the mechanism of action.

METHODS: Adult male Sprague-Dawley rats were provided by the Animal Experimental Center of Xinjiang Medical University, and the study
protocol was approved by the Animal Experimental Ethics Committee of the First Affiliated Hospital of Xinjiang Medical University (approval
No. IACUC20151203-09). Nucleus pulposus cells from rats were isolated, cultured, identified and randomly divided into seven groups: control
group, IL-1B (50 ug/L) group, IL-6 (100 ug/L) group, TNF-a (20 pg/L) group, IL-1B (50 pg/L)+740Y-P (a PI3K activator) group, IL-6 (100 pg/L)+
740Y-P group, TNF-a (20 pg/L)+740Y-P group. After 48 hours of intervention, nucleus pulposus cells were collected. RT-PCR, western blot
and immunofluorescence staining were used to detect the effects of IL-1B, IL-6 and TNF-a on expression of matrix metalloproteinase/tissue
inhibitor of metalloproteinase, type | and type Il collagens, Aggrecan, and PI3K/AKT signaling pathway proteins in nucleus pulposus cells.
RESULTS AND CONCLUSION: (1) The expression of tissue inhibitor of metalloproteinase-1 mRNA in IL-18 and TNF-a groups was
significantly lower than that in the control group (P < 0.05). The mRNA levels of matrix metalloproteinases-9 and -13 in the IL-13, IL-6 and
TNF-a groups were significantly higher than those in the control group (P < 0.05). The expression of IL-6 mRNA in all experimental
intervention groups was significantly higher than that in the control group (P < 0.05). The mRNA levels of IL-1, IL-6 and TNF-a in the IL-13,
IL-6 and TNF-a groups were significantly higher than those in the control group. The expression of interleukin-1ra in the IL-13 and TNF-a
groups was significantly lower than that in the control group (P < 0.05). (2) Immunofluorescence results showed that compared with the control
group, the expression of type Il collagen and Aggrecan significantly decreased in the IL-18 and TNF-a groups, and slightly decreased in the
IL-6 group. Compared with IL-1B, IL-6 and TNF-a groups, the expression of type Il collagen and Aggrecan was significantly increased in the
three corresponding PI3K activator groups. These findings indicate that IL-1, IL-6 and TNF-a as inflammatory factors may inhibit the
expression of type Il collagen in nucleus pulposus cells by inhibiting the PIBK/AKT cell proliferation pathway.

Key words: interleukin-1, interleukin-6, tumor necrosis factor-a; nucleus pulposus cells; type Il collagen; PI3K/AKT
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Biosharp A #]): 4% 7746 (35 E Thermo A /) {31 58
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Table 1 Primer sequences

HepHl

Bk el

H41i/r % 1B(Rat)-RT-F:

H4ii /% 1B(Rat)-RT-R:

F41HuAr % 6(Rat)-RT-F:

F41HA % 6(Rat)-RT-R:
BRIASE ¥ a(Rat)-RT-F:
BRI R SE I 1 a(Rat)-RT-R:
FEJAJE B 13(Rat)-RT-F:
FEJGJE 2 1 13(Rat)-RT-R:
K4 s & (1 9(Rat)-RT-F:
K4 s & (1 9(Rat)-RT-R:

H41Hu /2% 1ra(Rat)-RT-F:
B4/ % Lra(Rat)-RT-R:

SRR AREALIHIEF 1(Rat)-RT-F:
B JE R AR AL MHIE ¥ 1(Rat)-RT-R:
GAPDH(Rat)-RT-F:

TGT GAT GTT CCCATTAGAC
AAT ACCACT TGTTGG CTT A
AAA CCC TAG TTC ATATCT TC
CTTAGC CACTCCTTC TGT
CAA ACC ACC AAG CAG AGG
GGT ATG AAATGG CAAATC G
CCC CTT CCC TAT GGT GAT
AAG CCA AAG AAA GAC TGC
CCCTACTGCTGGTCCTTCT
TTG GCT TCC TCC GTG ATT
TCATCCTTCTGT TTC GTT
TTG GTATTT GGT CCT TGT A
TCT GGCATCCTCTTGTTG
CGC TGG TAT AAG GTG GTC T
ACA GCA ACAGGG TGG TGG AC

GAPDH(Rat)-RT-R: TTT GAG GGT GCA GCG AACTT

14 ZB7ik
1.4.1  JAREERZ AN o 2. B

(VBERZ AN 7 B9 5555 FH SR RN 2R e R 157 i
S5 HLSD AR, LREWTRNEE, A SR i R kB
TF, BUN — 3R HRON S 758, B A o BT
SKIANHT IR TR, s PR TR IO BE R SR I AT
REFRREI B0, FRSBERR AT F 2 )G, kSR
FIEVE2, FIANRA R REE37 CitiTiH1k, 15-30 min
NG R K N~ R A UBE o i N SR A S =
1 500 r/mini.05 min, 2.0 5k BB R, viiE
DIF125¢ AR ik iigi. A aisl, 2T 5 .

(2) I AR % e HEAZ A . BEAZ 40 IC ), PBSIEVE
3R G, 40 g/LZ 3 H A 510 min. PYYET S AL W K
i AR $03%H,0,/PBS E iR H 10 min, PBSTE{L
5 min, THE3K. 10%FBSH A, =15 min. oA IR
WIRBUAR, 4 CRFELR. Yeh: H1 mLBHmaAED) i &
N2 mL PBSYE¥:, ER3K, HFK5 min. $CY3brid —
FUM RV b, )10, 37 CHFE30 min. PBSIEYES
W, 5 min/ik; =iR#EEHE HHoechst 15 min. [#, %
PRTAT G A
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1.4.2 44 K RT-PCREIN % K 1 I mRNAE A

(L)anffasral: 48 hig W AEREZ AN, ¥ILBbL A7
4. O @Eg1AR18(50 /L) @H N
#6(100 pg/L)4l:; @RMEIRFER Fa(20 pg/L)dl: ®F14l
/2518 (50 pg/L)+740Y-PLL(PIBKIEIE ) © 1140 i/
#6(100 pg/L)+740Y-P4l; @MIREIREH T-a(20 ug/L)+
740Y-P4.

(2)RT-PCRAE I %21 43 J& 11 B 2 2Ll 81 1 R 5
SIREAR. NS EE AL, AN FE6. 41
NE1B. EAfFELra, MRS 7o mRNARIA:
IR AR AT S, KR IR L MR IR S 5, A
1 mL1xPBSIHLEL minf5 725, HIAL mL 0.25%/# 5 A
Fig 4kl min, WCAEAIAE, 1 000 r/ming05 min, YWAEDT
Vs UUTE AN A 2 590 I N R (1) Trizol SR 248 40 1,
ATV A B CRNABE I 208, S ECE S min,
] B0 I TIA 1R 507 (200 pL&Afi/1 mL Trizol), Jl
FIPR15 s, FiRME 10 min, B4 ‘C, 12 000xg)
15 min; /N0 EZKATZ1500 plfE s 42 JERNATE ) 2
DT, IMNEEARE(500 pL) S, BiEIR A1 6-81K,
-20 CUKFIE30 min, 4 °C, 10 000xg&.0x15 min, W]
JWRNAYUE; 5+ bif, 650 pLAARF /3 4075% L BE(75% L
(IRCE @ 15 DEPCALI /K N3 1 TE/K £ B2 ) BRI UTIE ,
4 °C, 8000 r/min, &.05 min, # B, EHET S ®1
W, FF L3, WA O, AARTE5-10 min; 20 L
DEPCAbFI/K, HARERNA, —20 CUKFEIRAERRH .

S seDNA: H A MR S IIRNAFEAATRT, &
NAKZRUWIT: 5xJFstbuffer 4 uL, RTHI40.5 L, Fiif
5105 uL, dNTPs 0.5 pL, REEEEEMMLY 1 L,
DEPC/Ab#EZK10 pL, RNABIHR4 pL, SAAF20 pL. KBV
ZAF: 37 °C 1h; 95 'C 5min. KiEMMLV. qRT-PCR:
¥ ) % 4 1 cDNABEAT PCR Y™ 1, 47 B0 4K & 1 F -
SYBRGreen Mix 12.5 uL, L5 [4#F 0.5 L, Fii514IR
0.5 uL, ddH,07K14.5 pL, cDNARAR2 L, SA4AF30 uL.
Y H4F: 94 "C 10 min, (94 C 205,55 ‘C 20s,72 C
20 s) A0MIEH o [N SRS, AR 1 iy 2 R figt il 2 H)
WS N B, 27N S i M AR AL MRNA KA B

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH



Liang WD, Ren ZL, Sheng J, Cao R, Sheng WB. Interleukin-1beta, interleukin-6 and tumor necrosis factor-alpha inhibit expression of type Il collagen in nucleus
pulposus cells. Zhongguo Zuzhi Gongcheng Yanjiu. 2019;23(21):3410-3417. DOI:10.3969/j.issn.2095-4344.1748

55t A B0 BT G vk 2 X o B R A Es B i R4y
Mr: ABI Prism 7500 SDS Software.
1.4.3 Western Blotfill #4520 T B R . TR R . JE 0
SIREAM. L eEE ML, RERO R KL
p-PIBKFIp-AKTE A IFKIE 48 hG W AEREZ AN, L
oy N TA M 4R 1.4.2) « FHFIVA I ENPMSFIYIRIPA
FURABRE), R FURBERZ AN . B0 B, BT
JFE AW A7 180 CUKAR . ARHFE S0, FBCAIRF
AL RFIBILAARILE 450 ¢ 1ELHIE EBCAT AR, 78501k
A)5 % 4LINAN200 uL BCA AR ; BRSO 335 2% L
P30 s, 37 CIXE30 min, RE7E562 nm il E ok
JEE o AR BT IUARE S R AR, FEARVEE 2 b B AT A AR AR Y
(2 R PE (/L)

PAGERIf il # J5, BFAL FFER 20 pgi i, wLUR
P SER BRI AR M AR 1 s A RO AR N
NI FREZE, KA 10 min/a B0 i BRE. K
FC Sl (1) PAGE I N FELGKAR 1, i N 3E e FEL K 28 MR
R T AR AR T INREFL, 8 40 fL PN RISk B 5
R KRS LE AR S T IR AR AR I B0 AL, T
B IR fL. — R4 80 V 20 min, 4 Eiki120 V
60 min. Ykl Bk R W YR, 5k sk, HEAT
NP KRN IR N IS pi T, BT R [RIAE R
/NEIPVDFRE, LLHIEER I3 min, SRJ5/K4E2 min, 57K [H
FER/NBHIEAC S PVDFR, 7R 2% pio -7 15 min.
ARG NSRBI IEARRCE B . vEAR. . B, E
qe. A, B0, 1HT200 mA, 40 minZidi. AR
R TN, ATHNAL G, WHED RO TAER: 2%
FINN AR 44901 - 10%6RE, B InofsiiddH,0 . Yefh Jridk:
FBIATBSTHELK, FHE TIHFL LA TR, F5
i N RESh G a5 min, KRR PRI H 2 KA O E A4
T T (b, T L TBS T ali/K F B vk J5 ik AT 44 () PVDF
IR 5 FH B B PR AL G I TBST WG G b AT & i o EH A 5%
BSAZERE 11 halid Cidhi. —Pi: HrAInAF A7 o #
BRI, MFEME4 CHEER. . BE 9
(I TBSTYERR3YK, X5 min. BEGHHEH &, 2]
1: 5000k —$i, 537 CHFELh. HTBSTUEL3IX,
FFKS mine — k25 RO AN BRI
1.4.4 20 G 5 e W 5 45 201 1178 Jeg D R 5 A 2 1 SR
FILFEW B M FT, PBSEIVE3RZ G, 40 g/LEZ R
PR [ 7 10 mine P4 Y50 AL DI KOS s AR FR 73 33%H 0,/
PBS= i 510 min, PBS¥EYE5 min, wHE3K. KU A
BRAPUSME S (Fr IR — 2% i)+, 96 ‘C 5 min.
H 1 mLB s EY) R In2 mL PBSIES:, FHIWX,
X5 min. 10%FBS#H} 1], =15 min. oA I IR BTk
W BAERABEDUE, 4 ClHEER. W 1 mL
WAGAEY] R IN2 mL PBSYE, EAE3K, K5 min.
WCY3brid —hui R U b, 10, 37 CH#¥E 30 min.
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PBSEESE3WK, 5 min/ik; Ei#EiF §Hoechst 15 min.
B, S R g

1.5 EEZMREAA OBEZA MR IR B e o e
gL @48 T AR 2N HI 11, 554 8 R 9.
BB E ML, AR FEe. HARA 1B U
fsrZdra. FRIRZE Fa mRNARIZR ARSI © 1 B
o TR L0 4 s B VRO 64 AR T 13
RER IR, K p-PI3KFIp-AKT K IX

1.6 %itFodr SN Hxes AR o 3, N
SPSS 19.0(EHIBMA ®) i1 A A BRI 40 Mo 241 Ll A
KHMSIREAL K5, P <0.058 /RZ5A BFHMEE .

2 %R Results
2.1 HMAZmiesB. BABRETER WEREYLH S
BFRAAE— A A, 2RIk, 48 h)S 4y
BeAEK, BRIE, WEL. RS R D G E 8R4
BB BEAZ AN s R A TR, L2,
2.2 RT-PCRA&M &2 #AZ Mo F R4 B E O, 25
E G arn| BT KHEFOmMRNARX SR ER,
P12 L A 251 B AN Mg I BE DXL - o v 4 B T A 24
HIE 71 mRNAZR I B AL 75 I 41(P < 0.05), H41
I 2% 1B+740Y-P 411 [ 83 I8 48 X -1 o+ 740Y-P 4143 i) v 1
FIA A 221 B MR A BE K a4l . BB AE 140 A 35
BANMIR AL ol /e R, A% 40 i v 4 ) B i A
ZUHNHIR 71 mRNAZR LKW N %, 7E740Y-P (PISK
WEAD M5, REWTE. K2,

LA 2B AT K6 R IR IR B K Fadl 3k
JF 4 8 B RO AL i 45 J8 AR 11 13 mRNAZRA =]
TP < 0.05), EZIMAZE1B+740Y-PAL. H40fius
F6+740Y-PA A MR R VE R F- ol +740Y-PA 530K T- A
A ZFEAB AN ZORHIRIAIEN Tadll. W fER
AT AN B 40 B 26 R IR A BE R a1
FTF s BEAZ A0 A 56 5 4 2R 1 B ORI 3k i 4 s AR 1 1 13
MRNAZ L KB 5 T, 3o 140 B 2264 FH 4171w i
MRS, FET40Y-PIIZ R, RIAWHPT T, WE2.

Jr A ST 4 A 36 mMRNAR IR & &
THRHP <0.05), HEAMANZE1B. H4IfN HEF
JEINGE IR 7oL 53 Al i T LA LA 251 B+740Y-P4L L 141 i
It 2 6+T40Y-PALF IR NS IR 1041 +740Y-P41 . 1 7L
FI4H A 1B FIA A 6 R IR IR SE I FalftE T,
BEAZ A0 0 11 20 A 256 mRNAZIAAKCSEI] B I (P <
0.05), 7E740Y-PINZHT, FIENGH T,

HA AN F1B HAHA RO R IR R SEIR Fadlh A
Y0 A ZABAN ISR ZEIN 1o mRNAZIE B Wt i 106
#1(P < 0.05), H HMET 410/ 2 1B+740Y-P41. (141
Jf1 A 25 6+740Y-PALFI MR IR 1 a2l +740Y-PAL, 15t 1]
FE AR AR A1 A 22 680 I I8 58 R T a7 1
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T, BERZ A LA A AR AUIMRIIAJE I o mRNAE
LA R Ty, b A A 32 64 F AL T i e R R
/N, FETA0Y-PHIZ YR, RIAWAH P R

140 B A 25 1 B0 IR PR 28 X - a4 v 1 4 A 3R Lra
FILEW BT T A4 P < 0.05), 20 HIMET 40/ %
1B+740Y-P4LA IR SR F-adl+740Y-P4L, Ui FHAE A4
A 221 BRI PR R AE I Falfi/E R, BEAZ 40 e v 1 4 e
% 1ra mRNAJF A KT8 B BE{%(P < 0.05), 7E740Y-P
W25, RIEWAFTE, AR Z6/E 4 %
Ak
2.3 Western Blot#m| &-a iz et [ A . NARERE
8. BEEGREEZGAPIBKIAKTE @8R %G ¢ &k
SERWoR, RERZANIRAE AN F B 40 A Z 6 A
FIWIER TalfERR, T RURIE . L4 8 5 ORI Ik
T4 I R IR L3R 1 3R IA /KB 7 i (P < 0.05), b
A M A 2261 AT mE LN, fE740Y-PIIZH T,
FAKRWAT P W A8 4l M 25 BARIIR IR SE R F a1
FITR, TR JRORIER S B 1 SR A 1 2 /KT W B BRI (P <
0.05), 4N =64 g, fE740Y-PIS Y
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Table 2 Relative expression levels of tissue inhibitor of metalloproteinase-1, matrix metalloproteinase-9, matrix metalloproteinase-13,
interleukin-1p, interleukin-6, tumor necrosis factor-a and interleukin-1ra mRNA in each group of nucleus pulposus cells
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Figure 3 Changes in relative expression levels of type | collagen, matrix metalloproteinase-9, matrix metalloproteinase-13, type Il collagen,
Aggrecan, p-PI3K and p-AKT in nucleus pulposus cells in each group
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