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Abstract

BACKGROUND: Inflammation is an important mechanism underlying lumbar disc herniation. Th17 cells play a key role in immune activation. Interleukin-27 can
inhibit Th17 cell differentiation by down-regulating the expression of interleukin-6 and transforming growth factor-B, and plays an important role in a variety of
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autoimmune diseases. However, little is known about the relationship between interleukin-27 and lumbar disc herniation.
OBIJECTIVE: To investigate the levels of interleukin-27 in patients with lumbar disc herniation, and to explore their association with lumbar intervertebral disc

herniation.

METHODS: This study enrolled 36 patients with lumbar disc herniation, 18 healthy controls, and 8 patients undergoing emergency surgery for thoracolumbar
burst fracture. Patients with lumbar disc herniation received posterior fenestration discectomy, posterior lumbar interbody fusion (PLIF) or transforaminal
lumbar interbody fusion. The pain intensity of the patients was scored using a visual analogue scale (VAS) before operation. Serum interleukin-27 and
interleukin-17 levels in peripheral blood were determined by enzyme linked immunosorbent assay (ELISA). Samples of nucleus pulposus from patients

with lumbar disc herniation and those with thoracolumbar burst fractures (considered as normal nucleus pulposus samples) were taken for detection of
interleukin-27 and interleukin-17 mRNA and protein using quantitative real-time PCR and western blot assay, respectively.

RESULTS AND CONCLUSION: Patients with lumbar disc herniation had significantly higher serum interleukin-27 levels than healthy controls (P < 0.001).
Interleukin-17 levels were also significantly higher in the patients with lumbar disc herniation. The protein and mRNA expression levels of interleukin-27 and
interleukin-17 in the nucleus pulposus were significantly higher in patients with lumbar disc herniation than patients with thoracolumbar burst fractures (P <
0.001). The expression of interleukin-27 was significantly higher in patients with mild pain than those with severe pain (P < 0.01). To conclude, inflammation is
responsible for the pain experienced by patients with lumbar disc herniation, and interleukin-27 is involved in the pathogenesis of lumbar disc herniation.
Key words: interleukin-27; interleukin-17; lumbar disc herniation; blood; nucleus pulposus; intervertebral disc
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0 5|= Introduction

FBME 1) 45 5% HUORE 2 H AT REE AN —Fh 2 8%, BMEZ T
L, YRIRE AR R RN 5%-10%, T ERIA T EE
BE AL E AN, MEEHISREER, EESAREDR
B BEE W TP~ M0 & Ay s oAs, M () 4 5
HRE (0 2 8 SR AE AN, Bt 2 A R ) I R R L2 ™ E R T
AT TAERI A s, Whthammk TITENEF . K2
B 5 AL PRI, U5 S A 4ER B AN AZ 98 HH ) BB
HSIEAAT L, ERE, SEMEMLRZ AN, B
FERBUNBRA, AR, JORE R A 5 R R P

UTELAER, A S ME IR S5 S W LRI O BIT 70 R
Z AR PR JORE M T T . IR T A & 1 R
BB T o FEIRAR A 1B 35 2 2R e 38 o 8 T (1 A
) A5 O S A R LA R, AN &R 1 RIAKP R

e WG A2 M A A g U R %, B SERT
FIARZR E AT YU 2 A B PR A R 7, gt (1 A ) 5%
BRI SIIR R E2 Fhim, HLS5 PR A Mk ™. KARPPINEN
PR R O R, AN R 6 AT ML, Thl?
IR EL A B AT 40 A 2 17 kKT RGN 51 T A 1) £
SRHUE B F PR " A4 A &K 21 @it [ i i P
W Th17, AN R 17 RIS, S5EM N RSN
iE O B FLE AR Y A4 &K 23 iEid A4 A & 23/
Th17 %t 2 5 JE0HE ) 455 5 HURE (9% P AR ™2,

Th17 4 & — P R Ik DA p S Y, 3 3 T
ML F N A 2 17. A& 17 2 — MK g
B, BB BLH Th17 4070 il, FEVF 2 ROEFT B 5
MRS v R 4 EEVE R . Th17 k40 iR (A g/ £ 17
IR (R T e -5 BB D) 45 5 HURE BB 3 1R P A ok B0

F 40 B A 3 27 /& 2002 4F 6 3% [ DNAX AfF 5t B 1)
PFLANZ %5 'V % I 3 i 44 (10— Fh BT IO (I 4 A 3R 12 R4
MEF, SAEN R 12, AN R 23 AN & 35
LRERT AN Z 12 REFRiE. AgiNER 27
EBI3( 5 40/ & 12 pd0o WAE[HYE ) A1 p28( 5 A4/ &
12p35 MV & [RJF ) P 2% BE I 1 B E A R R SRR,

PG5 R b5 FAl R SR AT v B AR AR . IR 3R 27 th
AL BT HR R A B B B [ A A RS SRR 4 = A,
REFRIAAE TR S0, B kS 40, BSR40, S AL 4
EMRANN . BARRGANN . JER AR AT A R 40 B L 4
3 27 ZARRIEAER " A3 27 i Al
= 6 MEALE KT B MARIA ] Th17 4701k, SEH
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LAVEPRA T AR 27 (RN E I R, 2
57 20 B B G VRO A B R, SR e A AR ] 4 %
HURE F A D RE AR AL M ANTE 2 o U T A PR JE
HE TR 5% HURE AR K AR A 3R 27 Rk, HFRRE S
FEHE [ 2 5% HHORE AOAR G R &R o

1 N5 FFF5E Subjects and methods
1.1 %t eSS, BEAREE A LR MO E S S T
ZEFPHEAR LS, WA R AL, mREZMAAWER ¢
D
1.2 BFE) Bk k. 926 2017 4F 12 A% 2020 4F 6 H{ER @
A= N R EE R 58
1.3 3% %3 2017 412 H &£ 2019 4 12 AT E=A
B I Bt 1 A A USCIA (10 M AE ) 5 9% HHfE AR 2 36 {31, { E Rk
EEIR A 18 5. JEME [A] A O HORE R A R OR BT B, A
BYR U B AL B PR, ELRR G = SRR BH M, B A MRIFH
CT R, WAHMBHIER

BEESRREEENVHRRE: OF 5%, IR,
JEAEVE ML ST R AU . H B e PR S
Jiged e I EORE PR e s @)% Ik A BRI AE IR A A 4
W2 OFEMEREHEMRFARLE. TE4Y, O
A M BEPT A Z5FER,  TE MR AR USSR T AT 2 Ji 43
=M.
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W HE 8 IS E T AR MIEHE R R BT 83, AR
BEAZ A 9 IE W REAZ N o X6 R0 IR VA T el A b 2
JHR S, 48 MRUGESEFERIECIRAE, RZESMIBR, Tk
PERGIRI L, TRPESAIB ISR AR B 5 R
Sro PR B A RO IR R A A, T FTE
M = ANRER R R S, BERIELE 1.

F1 | BERFE

Table 1 | Patient characteristics

fibw JECHEIR SR HUIEZH XA

AR HE HAZ A HE
n 36 18 8
9 1 2 (n) 16/20 10/8 6/2
ER (%) 52.0(24-79) 32.9(19-50) 36.6(24-56)
B (n) Lys 3 L, 4
Lys 18 Lys 2
LS, 15 Ly 2

WIE: M RO RS, Bt IR AR AR i 37

EFRURIER, HHEWSKLIP IR,
FEEEHE [B) 5 5% Y RE BB 5 40 AR B (1-3 43 )y TP BEYU (4-6
g3 ) ELEESRUE (7-10 43 ); [ B il AR ] 48 5% HAORE A 5
5mlL g, A8 RATTEE IR A IR SR
5 mL (2 BE MR AVE AR IR . R AR I B0 5 B Bk, i
BAE—ANTCHE BRI AR RS N o A (A 52 SR HRE B 42 )
FEIT G BERZA R AR, AT EME J5 A () A Bl S R 2R
FLIEHEMEA IR B AL SR . BERZRRIG, ARACEE AT
B AR IR A S N o A bR A —80 ‘CARAE
1.4 FEXA AR ANOUIEANF 27 E 5 ELSA W7 &
(Abcam A ] ); N E M R 17 52 & ELISA B35 & (Abcam
AT ) HAMMA R 27/ HAHRAN R 17 R 2w ESUAE
(Abcam /A& ); ACTIN(Sangong Biotech); [gHr1% ( % [# BIO-
RAD A H] ); ¥l & (TOYOBO A w); 2 HBEHMR
I € BAX (Eppendorff A w] ); FOGHEIE R (42 [E LEICA
AT ); SEEFOGE B PCR R4t (ABI A ] ); qRT-PCR Y (M)
RESEARCH /AT ); Western Blotting 3% & (BIO-RAD A1) ) 2%,
1.5 #Hik
1.5.1  ELISA A IS A 2 27, H4IM/r 3R 17 Kik
KRR ) B e BE BRI 96 FLERZR ZJBBUR RiAL+, 4 CHF
B B RBAL A E S, BRI R R 2 A
RS K. EEWR FHEMHRIEE 1h 2 )5, AR FE
AT RMFLA (BFEZS A, FEMEXTR. BT ).
AMRE bR PR, AT FIEE 1he BEE S X, AR
WIVRI, FEZIE T M 30 min, NGB LN . 352 H &%
JCEEAE, ZemARMERIZ, B AR 27, A9 R
17 .

1.5.2 gRT-PCR kil A% 4L 23k I 4L A 35 27 A4
17 mRNA £iA

(1) $2HUZH 2 RNA:  HY 100 mg #ii#% ZH 23N 1.5 mL &

L, I TRIzol, 232, #E 5min. FIIA 0.2 mL &4,
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FNE#E 15s, §#E 2 min, 4 °C, 12 000 r/min & {»
15 min, HU EiF. ¥ 0.5 mL RNBEMAE T, BERY, 1
HEiG N HE 10 min, 4 °C, 12 000 r/min & » 10 min, 7 I
o B 1 mLARER R 75% LN R, BRI, 4 C,
B, FF LiE. BT, SRJE 0N 30 uL DEPC /K ¥ fi#, 65 CE
W 15 mine AN E RS, PCR R INAE 55% .

(2)aRT-PCR A& ill: (DS 4% 5% B (RT): HLEL RNA 5 L,
DEPC b¥R i 17K 6 uL, oligodT 1 pL. 70 “CAFk 5Smin, S7H]
UKW 1 min, B0 3-5s. N EE B2 T, dNTP,
RNase 141 %, 70 °C Jx B 5 min. 57 B UK b 2 % 5% 1,
42°CJ% % 1h, 70 °C 10 min, M Z& 1k, -20 CIEFF&H .
@ PCR J J7: HURT j=4) cDNA 2 pL, JiI N 10xTaq Jf§ 2% M
2L, 3G (10 mmol/L) 1uL, 514 (10 mmol/L) 1 uL,
25 mmol/L dNTP 1.5 uL, Taq DNA 284 0.25 ul, MgCl, 1.5 L,
ddH,0 ME AT 25 uL. PCR ™ #8444F: 94 °C, Smin; 94 C,
45s; 58 °C, 45s; 72 °C, 45s; 20 NMEIF, SRJ5 72 C i
10 min, 25, —20 CLRAF#%H . @TE PCR [N 4 &
1 5 2R 5 RS, S CH Al . T S B AR Rk &
HH 2 MR IB ARRT 22 57 F actin i & .

1.5.3  Western blot yEAG MR IZ A2 A Ma /& 27, A4l
fifr % 17 HAKRIE

(1) BB AHREG: M -80 CUKFHUHBEZ AL, MR )E
N B OV o IR, EUR 30 min, 5 EEAZ 41 SU0R BERE,
UKIGHRE, B0, BUETE. DR, 403, -80 CHEAFFH .

(2)SDS-PAGE #t iz Hivk: € &5, %8 & /2xSDS
T REGRPRE /OTT LAy 4/5/1 REFRER . /KA 15 min, 78
SARPE, B, BT, H6 8% TP IR 43 5 AR T A
BRI AR I « BB PRI E i N7 B I, R 2 11 em 1,
IINIETEE 1 em JE. fHIEAH 37 'C 15 min, 4 CiE&. 512
IETEE, H ddH,0 vk, JE4RIRIK, 75322 TeE in A
JZIE, SRIEHEN Telfon i1, fE=IR TG 30 min, FEEK
BRI 52 T vk A B S vl a, AN PKAE H, FH 1xSDS H
WRGZ M e AR . SRR, INFEFLA] 1xSDS HiJk Hib 4%
MR, SRJEINRE. B, 60V HLYK A I E ) Bk,
Z AN 80V H B MUK, 7 B . S HLE, AR B,
BRI, BRIk, JSERFS W DL AT

(3) ¥l OFLENFJZ A %E: BHM ~Scotch-Brite( #3474 )
- HEHR SRR IE AR - B - TS A e B i T i
PVDF [l — JE 4K —Scotch-Brite # - FH k. @F % O 2 2 TN
AR, RIEIINEEREIR, R R A IR0 A 7 R TBON
R T, ARG HERRE, A4, FH 350 mA Hi%% 120 min;
KHLYR, HUEEEIRE, FWNAED Y 1 min, A ddH,0 it
2 min,

(4) S A5t R PVDF A TBST i, 80 °C, 1h,
RVEME 3 IR, TEEIR R 2 hy JEE PR AR, PR 3 K.
—PibiRE, WEREE, 4 Cidi: A TBST ¥l s Ik —
PUMRE S, WEEREEDE, =T 2 h, R TBST Pl 6 k:
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N Luminol Ecl Reagent, ¥4 PVDF J& 8] 11 PARAFilm i | = i
2min; BEEAPFATESE, BEMAER; FEGFE . W
FERPEAE . MR TR ES 3 K.

1.6 EZYLEIEAT  ELISA VFAG I FEAE ] 4 98 HRE £ 55 fg e
B MG A3 27 KA 2 17 FRE
JIEE AR V) 5 % M o A MR A R 2R i AT SR R A%,
qRT-PCR 5 Western blot £ & #% 20 23 v A4l o/ 2 27 Je A
YA 2R 17 1) mRNA R85 R A 1 O 55 4l A oRT-PCR
ST WA ] 74 97 st P58 ML AE () 28 % o AR 3 A% 2 2 T At Y 3%
27 5401/ % 17 mRNA [RIETE DL

17 SitF o ARSI xes 2R, FEARIIELR] )
PR IS S 07 25 RS, R 2 H t kg,
WA AN ¢ RS BT A R 45 SR {4 ) SPSS 22.0
T4, P<0.05 NZERA BEER .

458 Results
21 AGHEHFTHH I 36 IR 5SS B R, 8 il
JIEEATE A3 2R By iy S5 R 18 g fg e G IR R, SR B s 4 gk
NIRALE RN, Tk .
22 KEAER NE 1.

| kbR et 8 |—— w2 phmxtat |

AL

ML

qRT-PCR #5 I 19 41 g
rE 27 5 AN %
17 mRNA [ 2iE 500

Y
ELISA J2 4600 11 40 i A
EYACRER P S
17 [RIE TS

Western blot # il [ 4
M 27 SEdn=
17 HARFIEE L

E1 | 1‘Wﬁuu.*£.

Figure 1 | Trial flow chart

2.3 ELISA x4 de i & e loA& 27 5 & @i 17 9 &
RS GBI ELISA KGN, JEME A) A 2 HURE BB LI A i

R 27 LA R 17 #5 R R Tf E
(t=9.8016, 8.1226, P<0.001), VL& 2,

A B
= = b
;igg 7 16414 E’iz L 2534
{;‘:%120 “:;’,20
fg: 80 gm 10.23

4183
= 40 =S5
2ol LK
RS JEEHE 1 4 9 HHORE 625 fERREIE AR e S

Pl s Pl A o A () 2 5 O B 37 (4B R 27 RIBK T B E &
TR LR (t=9.801 6, °P < 0.001); & B /< JEME B £t 28 e £ Iy
AN A 2 17 RkKT 83 m T g LR 4 (t=8.122 6, °P<0.001)
& 2 | ELISA EiMINER AN & 27 SHMEMN R 17 WRIEER

Figure 2 | ELISA detection of serum interleukin-27 and interleukin-17
levels

2.4 QqRT-PCR &M A AZ 288 & @ o4 27 5 & @i 17
MRNA #4 & £ %Eﬁ%*ﬁ PR EG, AR T 4 5% HA 0

BHMZAL T DR R 27, B0/ 17 mRNA RiA
B2 F+ & (t=6.1356, 4.8935, P<0.001), W& 3. AR H M
FKEPEor, B REAME (R 25 5% HORE B8 25 40 R FE IR (1-3 4 ).
HRE SRR (4-6 43 ) S L BESRR (7-10 43 ), AN[RIRTEHEFE &
TREZAL P AARN R 27 S AN R 17 RaaE, W
=2,

@

a b
| 3.598 . 6.297

14 A 2 17

mRNA(fold change)

1.100

AN 3% 27
mRNA(fold change)
ok N W B G
ORNWRARULO N

1 0.640
I BEAZ 2 R %S IE T Bz A1 R B S
BlAE: B A RTEH M BEIZ A 2300 i/ 3 27 mRNA ik K1 2 2 &
TIEW SIS (t=6.135 6, °P < 0.001); [ B /<5 H KBEZ AL A40
Ja /% 17 mRNA JKF W E 3 %4141 (1=4.893 5, °P <0.001)

[ 3 | oRT-PCR #MIEEIZLAL BLBAN 3R 27 S ELH/T 3R 17 mRNA B3R
KIER

Figure 3 | gRT-PCR detection of interleukin-27 and interleukin-17 mRNA
expression in nucleus pulposus

Fz2 | g@EREN ?27 5B8WRN R 17 EAEEBIZEEMEEZRHE
BEPHRIEE (xts)
Table 2 | Expression of interleukin-27 and interleukin-17 in lumbar disc
herniation patients with different pain levels

EIEEAY HEEAE ] 4 5% HHRE 4
BEIEPON (n=5) PP (n=18) LS (n=13)

FI4Hff1/r 35 27 mRNA  5.384+0.788
F4Hi/ 2 17 mRNA  2.128+1.116

XA (n=8)

0.640+0.404
1.100+0.529

3.895+1.001
5.668+2.144

2.502+0.919
8.773+2.067

2.5 Western blot #- | #i4% 2047 & mlei~% 27 5 & @£
17 Ré} # E XA HITE Western blot (IR, 5I1E% Bk

UL, JEEME R 58 o B A g 3R 27 |
%w 17 HAMRILKFHEE S (t=7.3745, t=7.1507,
P<0.001), W& 4.

A
0.040 b
0.025 a 0.035 0.0309
N 0.020 [00195 & 5030 I
#& #% 0.025
& 0015 < 0.020
Zo0w0 Eoo15
S 0.0039 S 0.010 0.006 3
I 0.005 0,005 ﬁl—’
IEH B R BAZ AL IEH R4 R B A
c IEFWBEZA RINBEZ AL
LAY L 17 e e o ——
AR 27 e
Actin  —————
BlvE: B ARKREWEEZAS T Gain® 27 RERAKFEES T
RIS (t=7.374 5, P <0.001); & B 728 H I BERZ 4141 (140

3R 17 EAREKP B B & T IEH 414 (t=7.150 7, °P < 0.001);
Kl C AR MBI AL S EHEREIZHS T AN = 27, AN %R 17
FR A1 Western blot 4347 4%

4 | Western blot #MBEZALR HMRAEN 2R 27 SEMAEN R 17 EAK
RIKIER
Figure 4 |
protein expression in nucleus pulposus

Western blot detection of interleukin-27 and interleukin-17
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HAEZE

3 i Discussion

FERRRIE TR, 388 3 A 0 AT ) 4 5 R A8 2 R gk et
TEZH AN M R AME AR, T A/ 3= 27 EI4iH
SR 17 CEREAE ) 58 o e . R U4 R B,
A [0 4 58 HURE 2B 3 10 (T A A 3R 27 ROB /KT 1 g Bt
HRO, WO AN R 27 B RES S T HEME R A58 HUE Y
RIFHLE -

PUBRE 36 AR AN A8 5 A0 G 28 5 A2 P e i) 8% 9 HE
KA 3 MG B, (HRRT 2 AMHLEIASRE 52 R A
RIFHLH . MACNAB™! J5 Hy JOE 2 5 AR E R R, 5
IR ST AR N RN S RAE, B REME
M (R B AE 2 B0 R R LR, ok R
JI8E P S8 I AR G 2 SR M A 1) 28209 R MLt o
F, SFSUERA, B B G [N 2 7 AE 1) S0 A O 1 2 i A%
S b RIS AR 1 P,

1 40 B A 2 27 J& p28 Fll Epstein-Barr i 2% 5 5 &
3(EBI3) WAL 5 Ak, "B R B A R AL PR R
S, LR SR R AR A B, E e A R 27
SARE AW ( AN F 27 524k o WSX-1 I gp130 7L (1) 57
TR ) RIEVER B, Z R (BRI B 1M, TSk
PP R4, ASORANAR . EVEgi. AR KA. Sizgni.
TN EARRGANID ) Fik AN & 27 3244 B, Th7
L R HLONE R VAR A 2K 17 B IE B AR A R 4 5
BFE PR, BEZASIT Thi7 5 AN R 17 Mg
ST T A () 45 5% HUE B R, JF B S RO LR 2 EA
S Th7 g A AAEI A R 17, B S RMEAIRN T
FIANM A 2 6. RN EETE RN 7 RIS E2 2772k,
T 184 58 8 i S 82 B, T 40 M A 27 mTLLE NI Al
M/ % 6 ML AE K IR B IR IE I Th17 41k, &
AR R 17 FiswD .
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