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[Abstract] Objective To investigate the correlation between CD4*CD25*Tr cells (Treg), soluble
intercellular adhesion molecule-1 (SICAM-1) in cerebrospinal fluid and the development of subarachnoid
hemorrhage (SAH). Methods A total of 108 hospitalized patients with SAH (observation group) and 100
hospitalized patients with non-organic neuropathy associated with headache (control group) were randomly
selected. Flow cytometry was used to detect Treg in cerebrospinal fluid, and enzyme linked immunosorbent
assay (ELISA) was employed to determine (IL)-10 and transforming growth factor beta 1 (TGF-B1), IL-6
and sSICAM-1. Glasgow Coma Scale (GCS) scores, stroke scale (NIHSS) scores and visual analog scale (VAS)
scores of the two groups were determined, and results were compared between the two groups. The
relationship between Hunt-Hess grade, cerebral vasospasm and sSICAM-1 was analyzed. Results The Treg,
IL-10, TGF-B1 of the observation group were (1.09£0.21)%, (0.67+0.17)% and (0.29+0.08)% respectively,
which were significantly lower than those of the control group (P<0.05); the sICAM-1 and IL-6 of the
observation group were (793.1+84.8) pg/ml and (47.2+24.9) pg/ml respectively, which were significantly
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higher than those of the control group (P<0.05). The Treg, NIHSS scores and VAS scores in the patients with
spontaneous SAH were significantly lower than those in the patients with traumatic SAH, while the GCS
scores in the patients with spontaneous SAH were significantly higher than those in the patients with traumatic
SAH (P<0.05). Treg, IL-10 and TGF-B1 carried a parallel correlation with GCS scores, while a negative
correlation with NIHSS scores and VAS scores (P<0.05). With the increase of Hunt grade, IL-6 and sICAM-
1 gradually increased, and the differences between different Hunt-Hess grades were statistically significant
(P<0.05). The sSICAM-1 and IL-6 of the patients with cerebral vasospasm were significantly higher than those
of patients with no cerebral vasospasm (P<0.05). Conclusion The decrease of Treg has a strong influence on
the development of spontaneous SAH, and the increase of sSICAM-1 can accelerate the development of SAH
toward cerebral vasospasm.(J Intervent Radiol, 2015, 24 939-942)

[Key words] CD4*CD25* regulatory T cells; soluble intercellular adhesion molecule-1; subarachnoid

hemorrhage

e PO JI5E T s R I (SAHY) S I PAS S T 22 ik af
B, HOR AR LT 5 HLAR S U he % U0 AR
K, CD4*CD25*Tr A (Treg) J® T 40V AE , B A
1 1) S e Sl S e -2 BRI B Dk i
Treg /K-F-HEH N B E R, & T B S iE k41
B AP AL 2 — B TV AN R & R )T
(sICAM) -1 72 54 SAH J5 i A& B 22 5 R M
B RS DGR, A B T 10 SAH s & R
Treg #1 sSICAM - 1 #£ SAH Ji 1% & 24 & J& b i/ H
TR0 B BRATT AR 5 AR B A

1 #RE5FE
L1 IGIRBER

REALZEH 2011 4F 1 A 2 2014 4F 1 H#E 5 FH
B2y e s B2 e A e By 7Y SAH R 108 491 (UR%¢
), HA 5 65 ], & 43 B, S 27~62 B, -
(53.4+11.7) % ;Fisher 704% 1 9% 16 151, 11 4% 33 i,
M 45 151, V2% 14 1 ; Hunt-Hess 73%% 1 2% 22 15,
1T 9% 44 ), &% 24 1, IV~ V g 18 i, 108 {5l 55
Bk A % SAH, AAFRIES, DCT #1112 SAH £
FUS9 s @QMRI 3% DSA 112 sh kg i 24 i 1fi ; @F
L O R P YRR A5 38 I I, 288 M R A5 . 53
B A MG SAH , AAbR#ES . (DCT #ii2 4 SAH 1
VA M U A543 , SR FHARSFIRTT s @HEBR S5 1 3k
B ;G A B2 g ARG . 73 4h
VR T 2o A8 PSR AR 100 151 (RHIEA)
Hor 5 59 i, 4 41 1], 1% 26~64 % F-15(53.0+
12.1) %, SERLH AT BRZL RS TR0 AT 8 b, 22
SGE T FE L (P>0.05) , HA AT ek,
1.2 Kk

G RE A o B M) 5 T A 2 ) SR 4R I U
(AR 7 = 0 IO e i N e U S 641 B 4

T CD4-PE H1 CD25-FITC HiiA Il [ Fg 5T 8k
AW TRERFFE T, R X404 (32 Beckman

Coulter 23 7] ) 2 (04 R KM X B Treg H 7 i,
it EBK #3298 56 (ELISA ) 25 46 00 11 40 A 25
(IL)-10 ¥4k K F (TGF) -1 IL-6 sICAM - 1
IKF-

K FH 2 151 2238 (TCID ) 8 75 K 00 K g i 30 Jik ot
FLHEE (VMCA),>120 cm/s WEE MR IR 2E7 | )2
2Z R AE Rk AR
1.3 WEE IR

H4fE Glasgow By &t 3 (GCS) PF- o bR BIyT-Hr
i G A8 4 R, S [ N7 AR AR S B A R
(NTHSS) PE43 BITFAf i 28 ) RE S0 R 5, 5 A2 411
PEA (VAS) BPEM SR R BE |, Fisher 232 PEA H 1l
18, Hunt-Hess 732 PP IE FRE .

1.4 SGEil2phb e

KM SPSS 18.0 #AF#ATGE 2750 Hr . AT
OBV TR, AR bR IE2E (s ) TR, FHOC
P01 Pearson K356, P<0.05 #2782 7 A gL il2¢

2 H#R

WG F8E W Treg IL-10  TGF-B1 /K-
FACT X IR, 22 T A G4 R X (P<0.05) ; A4
B SICAM-1 . 1L-6 /KF- B 3 m FXF A, 257
Gt E L (P<0.05) (32 1), H&ME SAH #E Treg
JKF NIHSS #7453 VAS P43 35K F A% SAH
B ERAE G E X (P<0.05), HAME SAH i
H GCS Wi 3 m TAMitE SAH (%, 25445
P20 X (P<0.05) (£ 2) , Treg IL-10  TGF-B1 /K
5 GCS P40 2 IFA (3 >0, P<0.05) , Treg IL-10
TGF-B1 /K55 NIHSS 47  VAS #4522 A 56 (35



I N4 35 2015 4F 11 A% 24 555 11 8] ] Intervent Radiol 2015, Vol.24, No.11

—941—

r<0,P<0.05) (5% 3), i {83 Hunt-Hess 73438,
sICAM-1 F IL-6 /KA T+ , 45 Hunt-Hess 43
K Ia) LRz 25 F A Geit 27 L(P<0.05) 5 figd il 4

AR SICAM-1 5 1L-6 7K 5.3 5 Tk 48 4k
RAERE  ERWHESIARE L (P<0.05) (K 1),

R1 WHAHKE W Treg sSICAM-1 /K L& (x £5)
215 [k Treg(%) IL-10(%) TGF-B1(%) sICAM-1(pg/ml) 1L-6(pg/ml)
=32 108 1.09+0.21 0.67+0.17 0.29+0.08 793.1+84.8 47.2424.9
X R 100 2.51+0.42 1.43+0.28 1.27+0.31 108.7+46.7 3.1£7.6
T{H 3.24 3.07 5.69 4.61
PAE <0.05 <0.05 <0.05 <0.05 <0.05

Fz 2 SAH B Treg K5 REDZ A 25

(x £5)

Al Treg(%)  GCSPF4r NIHSS ¥4 VAS ¥4
A% SAH 1.07+0.18  14.31+125  7.9622.43  5.53+1.37
SMIIE SAH  2.12+0.34  10.09+1.17  11.46£2.58  8.02+1.21
T{H 3.07 4.13 3.97 3.65
Pt <0.05 <0.05 <0.05 <0.05

R3 Treg.IL-10 TGF-B1 #F 5l FRIEAHH I

L Treg(%) IL-10(%) TGF-B1(%)
l/r 1=
G —% P oW P oW P
GCS P43 0.73 <005 0.65 <0.05 0.68 <0.05
NIHSS ¥4  -0.71  <0.05 -0.69 <0.05 -0.72 <0.05
VAS ¥4 -0.69 <005 -0.64 <005 -0.66 <0.05

1000

000 ™ sICAM-1 (pg/ml)

800 | EMIL-6 (pg/ml)

700

600

500

400

300 -

200 -

100

0

I I mM N V ZEdpssE
B 1 AEFEFEEEE (Hunt-Hess 732%)SAH & sICAM-1
HIL-6 ACE T

3 itie

Treg 7&=—HF CD4 5 CD25 [A]f Fik 19 T 40,
SRR R VA 2 ARV N S AP & = 1 E= S 1
M, B B BE S e A0 T R 3 sl DR AR L it
J& B R ME SAHMY, HeAh, Treg Wl /b5 |2 A 1l 487 A %
PRSI0, AT R 5 4 Hiin F 45 P9 A 45, DA i
FECB KR 2 i IE B B & M SAH, TL-10,
TGF-B1 B4R T A T, 2 Treg PAAT AN
HITHBRER Y B TGF-B1 1 4> & KAl 5]
LS PN Rz 4045405 , S i A N AN B R IE
M4 BEHL2); Treg 404 TGF-B1 J& MM A5 N Kz 4Hffd
PV 2P S () S B B, R A AT 5 AN W] 4R
I RMENER, 51 & sh ik mt 2430 SAH &A1
SAH Z A PEAMLHIR IR R IAE SAH & AE J5 1l 4

BEAR 2 G AR M RN, 5 | A A I A e 2 L 17
P MEANAI A F-H SICAM-1 B 22 M B Wi &
Tt SAH & J& . sICAM-1 J&—Fiiy WARPEA B, H
TEH FEIR AN F MU0 R A SR, (H 3k i 3k vl %of
HUARF=A 3 K E . AR, SICAM-1 & 53
T2 F A0 R LA P A0 BT B T
ARSIIHFSY Treg sICAM-1 £ SAH & A5 & J& i (k4
H, BTEHT Treg sSICAM-1 KZlAE SAH 2 filiR
S IIE.,

AR F W] SAH 3 Treg IL-10 TGF-B1 7K
g E KT AE SAH B sICAM -1 1L-6 /K i 2%
m THE SAH % ; A &M SAH B3 Treg /K-,
NIHSS #¥43 \VAS W53 i Z L TAM M SAH B4,
GCS 4> 2% 1 TAMoitE SAH B35 ; Treg IL- 10,
TGF-B1 KV 5 GCS WAr 2 1EAH, 5 NIHSS
5 VAS P 2 MG, FEE Hunt-Hess 3380,
sICAM-1 IL-6 /KF-3Z ¥ F+ 5 , 4 Hunt-Hess 43-4%[H]
Mz 25 A W et 5 5 IF R il AR 2R
H sICAM-1 1L-6 7KV fb 3 e TR I 2 1 1 48 28
B, ARLEEERER . DIL-10 TGF-B1  Treg X1 H
KAE SAH I2Wr HAG 5 50, nI Ve SE 52 M H &1
FAMIPE SAH A ; @Treg 7K-F-15 NIHSS PF45
VAS PP HfAHE, 5 GCS P42 IEM G, Wil
Treg 5 SAH & AEZ VI ; @sICAM-1 K FTHE
IER MG M AE 22 SAH I 1) 5 ™ L FR B R R AH —
2, UL SICAM-1 25 SAH I R B 455828 Kk A
Treg 78 A &1 SAH KAl G L EZ AR, M
SICAM-1 Fh& ol s SAH 3 % i i 45228 % A=

25 LTk Treg ZK-F T FEXT B & PE SAH k&
M ALK, SICAM -1 7K ST al ik SAH 9 1% 5
1 i LR 28 e J e PR ARSI A 4T Treg X451
LA kM5 ANTE SAH BH —E M, #
SICAM-1 XJF00IN SAH 1% & J& 5 3 & g 1fn 45 e 28
HEEEX,



o4 I AR A 2 2015 4F 11 A% 24 545 111 J Intervent Radiol 2015, Vol.24, No.11

(B3] ko 16 BUR W 0[], A AT 2238, 2014, 23: 1029-
1032.
(1] B3O, . JA9 1 T 40528 KOS 5615 R AT 5T it Ji [10] 4% B, UDAERY, 25 0], 5. RO Sk ok o 5 R s il i
[J]. "heRE R EE IR ZR A - /B TR, 2012, 19: 133-135. KR MR ILAS BRI 2 et A8 A B I 5 28 P K i i A
[2] FEori, wiFE, THEEk, 5. kT i S AN F & P MISCER[T]. RSB 2%, 2013, 12: 1204-1206.
A TIKE TR [T]. A AR 22, 2015, [11] Chou SH, Feske SK, Simmons SL, et al. Elevated peripheral
24. 165-168. neutrophils and matrix metalloproteinase 9 as biomarkers of
[3] Zaefe, iz, 2 17, & SNsiogm S CD8*CD2s- functional outcome following subarachnoid hemorrhage[J]. Transl
WAHE T AR R (1], b EM 2 thpaR 22k, 2012, 38. Stroke Res, 2011, 2: 600-607.
425-427. [12] Ayer RE, Ostrowski RP, Sugawara T, et al. Statin - induced T -
(4] HRIG, HBEE, 254K, 45, BT H I 5 i B i 4 lymphocyte modulation and neuroprotection following experimental
i AL B PE A TNF -o0 K AHARRI R4 F 1 2R 5T subarachnoid hemorrhage[J]. Acta Neurochir Suppl, 2013, 115:
[J]. HAEIRREEITZRE - TR, 2012, 19 5873-5876. 259-266.
[5] © %, H2E5, & &. 3 RMEWRRBT ks i CTA B¢ [13] Mathiesen T, Lefvert AK. Cerebrospinal fluid and blood
21 BlAr (7). vPEBCEA: | 2012, 24, 147-149. lymphocyte subpopulations following subarachnoid haemorrhage
(6] JBfEE, Wik, RAR, 5. sMohik MR s H e e [J]. Br J Neurosurg, 1996, 10: 89-92.
FE AN o sl kR AR S e 5T [ )], PR A R R Ak, [14] Zhang J, Chen G, Zhou D, et al. Expression of CD137 in the
2013, 22. 792-794. cerebral artery after experimental subarachnoid hemorrhage in
(7] # %, T b, # K, 5 LS EEEFE TN SR rats: a pilot study[J]. Brain Res, 2011, 1386: 200-208.
MAEEEAELT ] SEHBRSA2%GE, 1995, 9: 575-576. [15] #miys, £ 4], WIR, 55 HBV BYLEE A F RRET
[8] Provencio JJ, Altay T, Smithason S, et al. Depletion of Ly6G/C* ML¥E sSICAM-1 FIRIIF5E[)]. EREZ, 2010, 39; 3158-
cells ameliorates delayed cerebral vasospasm in subarachnoid 3159.
hemorrhage[J]. J Neuroimmunol, 2011, 232: 94-100. (ks H 9. 2015-03-25)
(9] WURHE, sk 45, RiOJu, 55 BRI SEIRTT X BRI 3) (A 4%)

“PR ST -XFITAFF S N B SCAR 7 &N

(I NI 2 2 35 ) B8 T Bl R B A e , RN TS AR 3, JE BEFR A A O 24 1 K T | 8 AF — RT3 “ bk
FE-XFULRF A AR SR A B RAEE RN S 5 5 3y,
P T 1E R R ) 2545 B W R B 14 2015 41 B “ AR 5 - X VTR 5 A A GBSO TR S AR TR LR 4l HH R I .
— JEI F U 2015 AEFECA AU 244 ) TR R AR ST BT
R R
Ve A0 B 2015 4R 5T
HIHEE i bt I e RS Sk AR SCRIE A T (e
= Wk
W AR RS B RS SR B A — X 20 PR A 26 (O ATBURT 27 2435 ) 2 S5, AR bR
M Ak
Hihlk . B¥gTARILEE 1328 5, HIRBLRAS . 200052, B RN V55555 , FALS - 13601975500, 543 HL TG : 02162409496, 021~
81818191,
F AR 2015 4F 12 H 25 Hilg, & 2016 422 A 7 H (R4 )#k.



