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[# E] A& WA RSEB IR B35 G T4 R (interferon, TFN) -y 141/ (interleukin, 11)-6 il
Ji g SRFE I F (tumor necrosis factor, TNF) -au (47K, 533X JLA 4 1 R 516 [ S 284 i s Jikople 7 R 35 L3 v /g 28
R, & & FAK S IKOHEAS TAL 53 A B A 20 (26 1)) |, FAIIR 78 28 (30 f51) , i MR- BeAE 20 (27 f3i]) B B
4l K o 3k ( middle cerebral artery, MCA) B2 41 (25 f5]) , 73 S35 X BENTHE 33 3o 30 o FFEEG 28 WA ik 565 ( en-
zyme linked immunosorbent assay, ELISA) A6l ifil 3 H IFN-y IL-6 F1 TNF-o )55 5 FF K FH SPSS 11. 5 SiiT 43 #r 444
AT LR . B R XF LT 3 Al A A A B, /N B S 21 AN AE 20 TR P78 AR MCA B 21 I
[ TFN-y 1 TL-6 15 5 255 T30 BRZH (P = 0. 000 ) (HAE A B 21 1] TFN-y 22 5 JoGe 127 58 3, 1 B N A 21 1Y) TL-6
FRALT ML (P <0.05) o X TNF-o (400 & B, HAT f5l 9 B 75 41 F0 MCA ez 20 W 25 1 T X BRAL (P <
0.05) , i A 20 R G 2 2 S0 BB AH LE 22 3 RS # 3 L (P >0.05) & PR SIR 25 427K TFN-y,
IL-6 7l TNF-o 1] 6215 HELE A il 2 R e i i 72
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Serum levels of interferon-vy, interleukin-6 and tumor necrosis factor-« in patients with
cerebral arterial stenosis

LIANG Jian-tao'”>, WANG Zhen-yu'*
(1. Department of Neurosurgery, Peking University Third Hospital, Beijing 100191, China; 2. Department of Neurosur-
gery, Xuanwu Hospital of Capital Medical University, Beijing 100053, China)

ABSTRACT Objective:To investigate the relationship between interferon-y (IFN-y) , interleukin-6 ( IL-
6) , tumor necrosis factor-o( TNF-ot) and cerebral arterial stenosis and to compare serum levels of these
inflammatory cytokines in different cerebral arteries stenosis groups. Methods: According to the stenotic
site, patients with cerebral arteries stenosis were divided into intracranial stenosis group (n =26), ex-
tracranial stenosis group (n =30) , intracranial and extracranial stenosis group (n =27), and group of
stenosis in middle cerebral artery (n =25). And there were 33 samples in the control group. Blood
serum IFN-y, IL-6 and TNF-a levels were analyzed using enzyme linked immunosorbent assays
(ELISA). Results: Serum IFN-y and IL-6 levels were significantly increased in all the stenosis groups
(P =0.000) as compared with the control group. But serum IFN-y level had no significant difference be-
tween the two optional stenosis groups. And IL-6 level in intracranial stenosis group was lower than those
in the other stenosis groups (P <0.05). In addition, we found that TNF-a of intracranial stenosis group
(P =0.001) and MCA stenosis group (P =0.015) significantly increased as compared with the control
group and the other two stenosis groups. Conclusion: The results suggest that [FN-y, IL-6 and TNF-a
are possible to participate in the formation of certain cerebral arterial stenosis.

KEY WORDS Cerebral arterial diseases; Cerebrovascular circulation; Interferon-gamma; Interleukin-6;
Tumor necrosis factor-alpha

KM S BRI R AT o] BRI RS R B % TNF SRR T 82
T RAEK, T JAE S WA ZFp RYEF F 93 ZUA MR A & (major histocompatibility complex,
25 e kA kR, ke b e a2 MHC) (19 = 28 3L X, A5 #AK 578 8 1 70 (heat
a5 A 28 A PR3- [ F 40 A & (interleukin,  shock protein 70, HSP70 ) J [K] J32 £ B2 4K, i H. 5 1l
IL) -6 FlJIfEd IRFEIH ¥ ( tumor necrosis factor, TNF) - JEFMA 43 i it 56 DAt A B4R . MHC A s 8 M
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BL PR 23 22 il MHC 25437 5 A (8] (4 A0 A FT T ¢
IR FIRE AT 215 G 0 Y 2% A 9T 5w e
it R P A UMD o i3 = KT IFN-y 1] i) 2
281k B S BT ) 55 B AR E YT R Bun A B
IR ABIESE H G R R TS [ A0 N 3 Tk b A
FIRN T Z (interferon, IFN) -y.IL-6 Fll TNF-a H
IR, 32 R P i I6% A 952 W B 36 (enzyme linked
immunosorbent assay, ELISA) X} AS [|] 2 U i1 fixi 3 ik
Bezg B NI AT R DN, WEZ 3 JL A R M A
[F] Fe8 57 fiki 203 ok B 7 S8 2 R 9 ) 8 A AR

1 ARSH®

1.1 BFFEXT4
2008 A 7EARAT B R B RR R A2 R B PR A2 AR

P 2Vl IR 28 JR A 28 2 A TR s, e i B
Bt pit 22 DA e it 2B Il 8 IR 28 B0 08U 1L AR 3 5
(digital subtraction angiography, DSA) I 3Z ) i 3 Jik
P (88 MURE , 4% Sl Dk opk 7% B2 734 = it N e A% 4
(In) , fBANEAELL(Out) , [T HMEAS B 75 4 (Mix)
N B Al K 3 ik (middle cerebral artery, MCA) %k
EALMCA) o [ BRA I BB B AR DSA L
JLIE 1M 45 1 5 ( magnetic resonance angiography,
MRA) | £/ 223 #8875 (transcranial Doppler, TCD)
T 58 A P v 18— IO 8 TR, A HE R A | Ah
BB 78 1 X BN (control ) L B, X A 4 4F i
44 ~67% o XF AL IR AE IS I L] AR PR
e I W PR 14T 4[] DR I i 290 B3k 78 0 R A LAV
Bk SE P R AR AR 22, A A DL EA LR 1,

F£1 AR P TFN-y JL-6 Fl TNF-o 54+ (x =5, ng/L)
Table 1 Serum IFN-y, IL-6 and TNF-« in different groups (x s, ng/L)

Subgroup Control In Out Mix MCA
n 33 26 30 27 25
IFN-y * 30.550 +6.643 42.935 5. 114 44.995 +8.751 40. 147 6. 022 41.259 +6.807
6" 5.885 +3.053 19.982 +5. 404 23.145 +6.774 25.145 +5.800 25.511 +5.500
TNF-o* 24.831 £6.758 30.195 £6. 105 26.157 £5.763 25.950 £6.003 28.889 +6.298

#* P =0.000, compared with Control group, each stenosis group has significant difference (IFN-y and IL-6) ; # compared with Control group, P =
0.000 1 between In group and Control group, and P =0.015 between MCA group and Control group (TNF-a). The other two stenosis groups had no sta-

tistical difference.

1.2 it

FWTCTE R 4 mL JFRHTEEIM, 1 000 r/min
ZFIRE0 10 min, EP 4 Hfin A Cocktail £ [ it 417
(1,25 mmol/L) 5 wl/3C; MU EVEW 1 mL 73 P 5
(500 pl/32) A7 T -80 CHiH.
1.3  ELISA £l IFN-y IL-6 il TNF-a

ELISA i 7 & 43 %] & : Human IFN-y ELISA
( SUNBIO, HE002 ) , Human IL-6 ELISA ( SUNBIO,
HEO003) , Human TNF-o ELISA ( SUNBIO, HEOO1 ) ,
Horp IFN-y REE K 4 ng/L,1L-6 Fl1 TNF-o R &
N2 ng/L, 4% BRI A3 5548 BT A 1R B v i, R
FURRAERE R , BIEESL A 100 L ARdEsd/ FEAS , 2
TRIFE 2 h, BRI, BEE S WK BALINA 100 pl
AV RACHIARR BT, FWRIFE 1 h, LERIA, Ve
5 WAL 100 WL 55 1 E A-Um o S04k 1 i
(horseradish peroxidase, HRP) , = EIF & 30 min,
BRI, BER S UG B LI 100 L PO HY ST
(tetramethyl benzidine, TMB) , &= /& & 15 min,
FLIMA 50 pL 2 1k, 78 30 min YT 450 nm 4bisE
WO FEAE (D) o 2 REAR I PR 1 7 V1% Wk 2
(BEALbR) FOCR T (HALPR) 2l bn et 2k, 11554

A R IO 40 DR A
1.4 it

FA G TR I EL = bR 2 (v £5) Fom o T
FH SPSS 11.5 Gt At A Gt br. #5420
SEiHAT Oneway-ANOVA J34T , WLEEJE 75 47 75 4H 0] 2%
S, ZJETERA P kSR LSD /5, T ERHE 4
T Z AT 07 2255 R 56 . P <0.05 22 R A Gt

2 #R

2.1 frifEh4k

MR y=a+b-x+c-a" +d -z X
IFN-y B4 :a =0.079,b =0.004,¢c = —8.75 x
10°°,d=7.40 x10™° , MHEE %k r =0. 998 ; %] IL-6
(IR ;2 =0.089,b=0.011,c= —=6.22x10 7 d =
1.46 x 1077 FH 2 2% r = 0. 996; X TNF-o 53] ;
a=0.060,b=0.004,c= -4.65x10"°,d =2.41 x
1077 M2 %k r=0.998
2.2 ORN[A] 2 BY G Bl ko 25 R 5 6 BRI v b
IFN-y IL-6 FI TNF-o (1) 75 25 5

220 1375 TFN-y IL-6 Fl TNF-o 25 5t ( 30437 ng/
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L) AR e 4 R 036 1. iy b BrAG i i) 3 Fh
MR R 7 & = Mo 3R 4T SPSS 11. 5 Oneway-ANOVA
(PR ZE T 220001 I, FEIEAT 20180 9 6 0 BT EL 2
DA B8 201 i 375 AH R AG I PR B A i o 1, oA
Xof LM HE (A S B R 1 R 25 A 1 g
S T UL A% 106 Bl ik e 2 4L a3 TPN-y & IL-6 5 3
B RLL (P =0.000) , 3 H.4% % 21 18] 14 1,
T IFN-y 25 TG 11248 L (P >0.05) ; i N 4L
IL-6 34 1 ZE AR T HoAth 4% P 78 41 (5 M7 A LU 3%
P =0.032, 54 ik P =0.001, 5 MCA Bk
AR P =0.000), Il TNF-o B3 8 2 AT 6
PIAEZEZH (P =0.001) Al MCA $2%5 40 (P =0.015)
3 v TR HEA, LAt P e 2 41 5 %) R[] 1Y) 25 5%
TG it X (P >0.05)

6l
o Control EIn B20ut

5[ @Mix  ®MCA 3

Relative quantity
[\S) w N

—

TNF-a

IFN-y IL-6
Group

Contents of IFN-y and IL-6 in all cerebral arteries stenosis groups were
significantly increased ( * P = 0. 000) compared with control group.
Content of TNF-o in MCA group ( AP =0.001) and In group (#P =
0.015) significantly increased compared with Control group, but the con-
tents of TNF-« in other two groups, including Out group and Mix group,

hadn’ t statistical difference compared with Control group.
1 AL AN TR Sk P LA

Figure 1 Comparison of three inflammatory factors in different groups

3 it

— BERIF 5T 5 PR, R A BRI PN LT 28 1 R T
WA & R E, R4 L 5 5 & A B kb B bl
PR AHIFFE AR R A [5] 26 T iR 0 Bk pe A5 20 L 46
PER TSmO s e, R B0 B 28 4 I LT TL-6 5
i 50 REAAE e S 3E BE hn, RIS, I3 IFN-y & &7
B EAE R E (R LB 1), i, 5
Xt BRZELAH L , PR B 20 B MCA % %8 4 1) TNF-
BCHALPIZH P 3 = (P <0.05) , #2718 TFN-y Al 1L-
6 FIHES 5 2% B I 3l kOB 25 I8 B, T TNF-o0 JU) AT
e 55/ PN Bl ko 78 B B4l MCA BR7E 1 ¢ R %%
YI—8, BT, O SCHRHRE R 4 a0 =
MAE RS Sk A AL 1) & AR B 3 T OGN
VEFR'  Horf IL-6 IFN-y 1 TNF-o 76 30 ke e A AL

KA R B ) IL6  TNF-a N T4
SiE PR, JATRT i LA PN R AR B T R A i L B -
W 240 B 45 7 2E B AT AT VO A - LW A L v M
20 B A5 , R 3K U0 ) A W DD R, i A 5 2 LR
RREAN BIF 2 5 R B . 1M IFN-y g fo T4k
2, EE MR T M A, B AR 40 L (na-
ture killer, NK) o n] p=A4: 24 IFN-y 5455532 (k4%
A, R R HOMRR DI RE , Qi e 40 B AR ik
T (R Z R AR 15 MHC- T 281 MHC- 1T 264y
T, 2 5 RPBERON 5 fie 20 B e 25 Th e B 3, 1l R
Pt T 20 i SO 35 Ak 5 SO0 I P B 4 i v
RLARMLAHT NK 4155 . TFN-y B 28 T R S e i
i B I AR AR B b AT AR | SR g% RN 1Y
W AR R, B AN E i b n i — L Rk
20 B A 5 PR S AT M Bl DK oK R A A | il A5 P 7 1Y
EEREST . ROTMBIITEE R /R, 116 IFN-y A
TNF-o 25 52 (38 05 i 3h RO A AP AE — I R R o
IR 25 B8 2 R A R F AR N & 5 B B N AE G, 18 2
i sh ks 7 e e R el — 3 A AR AR E L R I
TR OC R i T i — IR A BIIRTE .

QAR SRR BT 348, TL-6 1 TFN-y 745 1fil 8 3k %2
ZH ¥ I 2N i TNF-o 7 fi S 78 28 AR & B 78
AUFARBZI (P >0.05) , 475 IL-6 il [FN-y &
HEWAEA RIS, (H TNF-a B 255 2 56N
Bk AR KA . R, Fp AT = Y IL-6 i8]
i A PR O A S —— AR
TR A F 1 (heat shock transcription factor 1,
HFS-1) 52 W0 hsp70 1 %% 5% F1 3 3k, fif H & & 1
Jn'= e iR Y HSPT0 UK B AT JEAE K F (116
A1 TNF-o0) F1 TFN-y 1) 35 - 7T BRAE 2 i 118 B i
g 110 BRSO E T G 0 bk B 7 41
HAETE &5 1035 7K F- 19 HSP70 R L7 2 5 (49 ApoE
(BAE R &R, XL Re s m 2] fg A, 2 m
HSP70 38 hn— e FE R b2 i 4R ML 45 1 e 0 4
SRR S A A LT (i B B R
BF) , HSP70 1) 3 /55 W] fE ST 23 08 #F 48 E S g 1 &
AT

WA SRR BRE B 18 T 28 % HC 3 i 174 1L 4 7 A
WENTRES IL-6 Fll TNF-o 51 & B RAE N A K, 57+
WG EY TL-6 AU 2 4E N 3l Kook A B8 1k A= 1Y)
a2, I H 2 o A A 0 B BN FoE 19 15 1 A
F o BRI, KT 116 1 TNF-o 2
iz w2 A Y TR T T A e o 4 e
70% e A7 7 i 2 Biope A8 T8 ik sk . 5 12 1 . A
W5 4 Ak sl kg A2 20 vh TL-6 1098 & 1 44 3%
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g, T TNF-oc ASUFE Pl N B A% 4 Al MCA R 4 v
3 R B A GUit 22 8 (P <0.01) , #2758 i 3 B
A MCA BRA= A S8 38 A A v UG A BE R 23 A
4k

LRI T 1 3l bk Bk 78 B2 18 B AL Al i R 58 4=
T, Wl WA IR 2 N 3R 22 5 N S A P )
SR, B —ANRe i B9 AT ] RE S 5 — i sl 22 b g
SRS P9 DR R T i 30 J e 7 ) e HE AROR 1 2 Fob
i 6 255 (S SR B R LA T A R 4/ 2 46 R T
(5 TAE S o AS B K5 I 30 Tk e 2% 4 A ] 1
RRIPEATA SR RAE D T HOWF TS, AT AT — 20 K
BRI B PR 2R 5 A [] I8 il 3l Dk B 7 1) S &R 2
Zie ENEESIE il i ES S S S A
RESA P 225 . ABAZES I ARAER , 2 A A 3] 1L-
6 IFN-y F TNF-o 5 42 H HY 1E 7 Fll B R A7
Fi A Bl DO 7 il Bl MCA Bz i RS 1) 1L-6
I TEN-y 5 51 2 75 R b sl ke 7% sl 45
DA AT REME 73X BE )R 4 75 ik — 2D M A A
PEATAR R A o
S 30k
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