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(38.5%0) ,A/A FEFB B H CVS KA (66. 700 B T G/G(35.9%) ., HEFE logistic [FIH4HTE/R A A FE A/A
R Hunt-Hess 432 3~5 25 CVS AR CH: . MR IR RCH KRG, £ KK logistic MIAIR A ZAHERE A/A B
HBE SAH J5 5 CVSIERm M E, & COMT A i3 A/A R L SAH J5 58 CVS IR H &,
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Correlation between COMT gene polymorphism and early cerebral vasospasm after aneurismal subarachnoid

hemorrhage

HE Zhao-hui, LIU Liu, TAN Guan-ping, SUN Xiao-chuan”
Department of Neurosurgery, First Affiliated Hospital of Chongqing Medical University. Chongging 400016, China

[Abstract] Objective To analyze the correlation between catechol-O-methyltransferase (COMT) gene polymorphism and
cerebral vasospasm (CVS) in early period after subarachnoid hemorrhage (SAH). Methods The clinical data of 167 patients
with spontaneous SAH, who were treated in our hospital from Jan. 2008 to Dec. 2008, were collected for this study. COMT
genotyping was performed by means of polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP). The
degree of CVS was identified by transcranial Doppler (TCD). Hunt-Hess classification was used to evaluate the severity of the
patients’ condition. The bleeding amount was evaluated by means of Fisher classification of head CT. 3* test (SPSSI13. 0
software) and logistic regression were adopted to analyze the correlation of COMT gene polymorphism and other clinical data
with early CVS after SAH. Results The distribution of each allele matched with Hardy-Weinberg law and the research samples
were heredity equilibrium population. Early CVS incidence of patients with COMT A allele was significantly higher than those
with COMT G allele (51. 7% vs 38. 5%, P<C0. 01). Early CVS incidence of patients with COMT A/A genotype was
significantly higher than those with COMT G/G genotype (66. 7% vs 35. 9%, P<C0. 05). Univariate logistic regression
demonstrated that COMT A allele, A/A genotype and Grade 3-5 of Hunt-Hess classification were all associated with early
CVS. After adjustment of general information, further multivariate logistic regression demonstrated that COMT A allele, A/A
genotype were the risk factors of early CVS after SAH. Conclusion COMT A allele and A/A genotype might be risk factors of
early CVS after SAH.
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PR F BRI, G K TAE S 3 0L SAH J5 R CVS
M E R EAATE DR E R B S, Birs kB,
LR 255 SAH 5 CVS 19 7™ 5 F2 5 19>
e A 6. RIAFsE £ WL SAH J5 R CVS
SO BT ML /Y L2 B B (catecholamine, CA) 3
ZA K LA B e AL H L # B i (catechol-O-
methyltransferase, COMT) & CA 325 1y 43 it A 15
PR S 1l , 18 L FR AT THE D, SAH J5 KL CVS () )™ & 2
FER AR 25T e 5 COMT {E MR MA 2 56 %,
i COMT 35 P4 (9 A4 22 5 AT fg Hy JL R IR 2 2 1k ok
E o[BS M IE.COMT (3 H 2 5125 SAH
Ja R CVS Iy 7™ 3 8% B A 6 i o AR G HRE . A
WH9 B el i 36 3E COMT 3L £ 5955 SAH 5 i
W CVS M AHCHE -0 SAH J5 10 CVS 2 i A4Sk
7 5 I AT REAIL A

1 BERIAFE

L1 mels#F AdkbsfE. (D H LM SAH G 3 d
WY 5 (2) SAH & 2 CT s P ik # i ik
25 OIEIRFERHE F TR . HEBRFRE : (1) BRI A
A BE SR ARG S 5 (2) i 3 d YRR LR B (3)
LG ARG A2 3 d ]

L2 WARFAHRE XA ARG M

ARSI 9 S L R IS 9 5B L A BE B Hunt-Hess
S BAEBL R IE Uk L CT Y Fisher 23901 10
2 CTA 8 DSA J¢ %4 /i Z % ) # 7 (transcranial
Doppler sonography, TCD) #; 25 45 5 | I 97 15 1t 45 .

B E I E ¥ fE 90 ~ 140/50 ~ 90 mmHg
(1 mmHg=0. 133 kPa) i [l N , & LT LAe i 1 4
B USRI .

1.3 SAH & #whEzFH bk 17 CTA 5
DSA # 2 42 /= 8h ik 98 7 F 1 98 25 (K i 8h Bk
ACA Ko 3l ik MCA) i /3%, F R i~ AR YT
Hi - 7E ISR 1~3 d N, B K47 TCD a4 , i i K
g v ik R G R Sl Ik R I IR R B )RR
TCD A e A5 (4 i w3l ik ) 5 oo 3t 3 (V) R

subarachnoid hemorrhage; cerebral vasospasm; catechol-O-methyltransferase; single nucleotide polymor-
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WA, EL AR BR AN N O R AR,V <<120 em/ss
B2, V,.>120 cm/s,

1.4 COMT AR E 54 FlYEitmaih i
A TTA Y TR BRAS B 58 00 e S 9 1 COMT %
K2 4 Hb B 755 158 i 2 AL R 1 3k A 91 . 7 %)
J:P, . 5'-TCG TGG ACG CCG TGA TTC AGG-
3';P,,5'-AGG TCT GAC AAC GGG TCA GGC-
3", PCR R RifAZ :DNA 2.0 pL.P, 0.5 uL.P, 0.5
pL.Taq #f 10.0 L H,O 7.0 pl., PCR [ I 51

94°C 5 min—>(94C 30 s—>57C 30 s—>72°C 30 s) X
30—>72'C 10 min, BRI P8 U)K & : Nla
0.5 uL3100XBSA 0.2 pL; 10X Buffer 2 uL; PCR
PRI 10 pls KIEK, 7.3 L. 5 V/1 em K.
HLUKJE T 5 AMT TS OF TR R G i f& . PCR
AR NN 217 bp, G &AL 83 bp. 197 bp
Wi~ Nla BV & .4 Nla BV G R S8E 83,
114,20 bp 3L 3 A& A ZEA RS 83 bp. 179
bp. 197 bp 3 A~ Nla Il B YI A7 53, I 9L B ik 83,
96.,18.20 bp 4k 4 N, g5 R H . S IR Richard
T3 2 LA Ak Al o L 45

1.5 #itsa® R SPSS 13. 0 G it 44 ik 47
Geit oM. * K or B B & PE SAH B 1Y I R 5E
B & ARG R IR L 5 K35 40 B COMT £ 5
RN A5 JE R CVS & ARG it 22 57
logistic P 2 [0 9 73 47 4 AH P 3K L COMT Jk [A 3
L AL AL A CVS fARE G 5 0 i PR Bk 15 47 14 4%
J&i K logistic 2 50 B H 43 7 COMT J [R5 [ 4
PLEE A CVS WA . 2Tl H 5 R A For-
ward wald J5 ¥, 28 5 A 3E bR #E S P<<0. 05, 5l BR A
W P>0. 10,

2 & R

2.1 SAH BFZeyAnX e R FTA MR AbRUHER
HERR AR ME . 2008 45 1 H 1 H % 2008 4 12 A 31 H &
PRI Y27 B I 5 — = Bt il 22 S BHIBCIR 1 167 4] E
KM SAH B #H AN AW, i A & 5

COMT 3 P % 52 . 167 {4 #2 #% o A B I Hunt-
Hess 439 1~2 935 135 ], 3~5 3% 32 Bi]; 3% /i
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CT [y Fisher 43%% 1~2 2% % 104 fi,3~4 % #& 63
il ; TCD # #5 & B I CVS 97 $i] (58.1%) . F CVS
70 5 (41. 9% . MR HE TCD 253 4% B 3% 7 CVS
(45 CVS(—H 4. & ' KR/ (E DR,
CVS(H) 5 CVSC—) 414 I 0 =5 I 9
L I S Fisher 43 9% 950 (9 44 B 1 22 5 o 40
R S, M CVS(+) 40 Hunt-Hess 23 %% 3~5
REIFIR L5 CVS(—) Y m . Z R A FRIT ¥ 8
(P=0.0226),

Rl NEBEEFKREH

Tab 1 Clinical data of the included spontaneous SAH patients
CVS
Index X P
(=) (+)

Age (year) 0.2316 0.6306
<60 48 32
=60 19 38

Sex 0.3119 0.576 5
Male 43 28
Female 54 42

Hypertension 0.3185 0.5725
yes 36 29
No 61 41

Hyperlipidemia 0.154 6 0.694 2
Yes 40 31
No 57 39

Hunt-Hess classification 4.9559 0.022 6
1-2 84 51
3-5 13 19

Fisher classification 3.2747 0.070 4
1-2 66 38
3-4 31 32

CVS: Cerebral vasospasm; SAH: Subarachnoid hemorrhage

2.2 COMT AR R 45 HfeFi kB E COMT
B PR R 4 Ao R DR A BT 45 SR R W] G/GLG/A
A/A FEDR R 2R 50 A 92 (55, 1%) .63 (37, 7%), 12
(7. 2%, 4> 13§54 Hardy-Weinberg & # ., 5%
FEA g 35845 - F REAR

2.3 COMT %R %515 CVS®H X A&

2.3.1 COMT :HA 5 CVSth*% A/A KK
I H CVS KA (66.7%.8/12)H B & T G/G
(30.4%,28/92) , A G 7R L (" =6.157 1,

P=0.013 1);A/A EFBEHE CVS KAERBHET
G/A BRI (46.0%.29/63) . H 22 F K G2
BX(=1.7171, P=0.190 1);G/A S H R B H
CVS & 4 % (46. 0%0) @ F G/G 3 A B &
(30. 420) MHZEF TG # T X () =3.275 4, P=
0.087 3),

2.3.2 COMT % ERHEE CVSHx 7 A%
P EE R 5 # CVS KA 2 (51, 7%, 45/87) B i 15
T G LRI & (34, 400,85/247) 2 A Gt
7 X (4 =8.110 4,P=0.004 1),

2.4 CVSZA®HwBEEZam HHEE logistic [
H o (DA IS CVS B A M
(P=0.021 7),G & HH 5 CVS LW @A X (P=
0.1356); (2) A/A JEPH A5 CVS A A M & (P=
0.022 4),G/G #l G/A FEHM 5 CVS JEHH & AH ¢
(P=0.197 4,P=0.073 6);(3)Fisher /3% 3~4 2%
5 CVS GH B A6 (P=0. 058 7); (4) Hunt-Hess
N 3~5 %5 CVS HAMKME(P=0.043 2), £
K2 logistic [l 9 43 87 5 71 < 4 8 I IR 98 G 45 4R
RIAGFMIEHEA/A FEFALE CVS W fa ks &
(P=0.039 7,P=0.031 0), P 2,

F2 CVSEEMBWMEZERSH

Tab 2 Logistic regression analysis of factors for CVS

OR (95%CD
Correlative factor P (Univariate)

(Multivariate)

Sex 0.520 2 0.792 (0.389, 1.611)
Age 0.056 9 2.248 (1.011, 4.997)
Hyperlipidemia 0.2933 1470 (0.717. 3.014)
Hypertension 0.540 3 0.768 (0.577, 2.366)
Fisher classification 0.058 7 4.540 (2.040, 19.840)
Hunt-Hess classification 0.043 2 5.110 (1. 600, 24.060)
G/G 0.197 4 1.013 (0.532, 4.565)
G/A 0.073 6 1. 580 (0.770, 6.570)
A/A 0.022 4 3.105 (1.174, 8.208)
G 0.135 6 1.204 (0.662, 4.505)
A 0.0217 4.422 (1.243, 15.735)

CVS: Cerebral vasospasm

3 i i

TCD J& H Hif il AR b A6 A F i 22 W i CV'S 1 5
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055 Bl bk 1 52 BT R A i O A R 2R AR G Y A G
P B K R B k. Aaslid MR s TCD #Y il
PRAB ER IS X SAH 51 CVS HETT I IR 43 21 - 1l
TR 120~ 140 em/s 58 BE M4 228, 140~ 200
em/s i BE M B AR, KT 200 em/s I 5 FE O
B, NTF 120 em/s W JC MM A B2 R 8. (A,
AWFFE R A TCD 7£ SAH J5 2l (1~3 & Wi
SAH B 1 ML 8 71742 4k, 9F L TCD W% s
B R B 2 B0 K b gl K 3 0 AR 12
CVS,

I R A o & B 4 BB i 2
CVS ™5 5 &AM A5, iR 4> SAH £ /b iy i
WA E ) CVS, Mi#4r SAH & 2 35 At
B CVS, X478 SAH J5 CVS fif ™ 5 F2 B I 8 3 il
JEFFAEA R 22 5 LR S R 22 Tl e 5 B2 R 2
SHEAX, BRI R, HEERW 2SS
SAH Jg CVS fy )™ 5 # B A K. I H A 68 5% m 3]
SAH BHHE" . M &, SAH 57 CVS 5
PUERBE A MY CA 3§ 24 X . COMT & 2
CA F3 AR BR 33l )02 A7 7 T A P9 A i 5 1%
(EES I G R T (DS SUE S e R AR o
fi 150 Bt o 4 T3 % Mt U B, COMIT I PR 48 i FE 5 5
FHIHEAL T 68K S-MR AR 20 mR B2 Ik i Y R e 75 3
CAZRIRNY 3 A b B 3-H AU BE A AT B9
PR LA WG M B M CA KT,
COMT Z# kN CA &L K& CVS ™52 B 1Y

Etx SAH J5 CVS 1™ 5 F B A7 fE A 1R 25 573X
— A RATHEN . TR Z S ML, £ CVS
KA G i B COMT 3 M8 I, X £ 1 CA
(KIS e e g, BT CVS B8 B 45 T, 2 i i) 4%
Ko R B WS 8% 5 B4y B COMT i 1
B e 20 CA B G g ) s, Wi CVS
JERCE R I (BB BRI B TS AT .

WFoE 2B L 400N COMT i 3% 1 A 4k ] 2% 57
AR K AT A 43 S0 A B3 305 o B8 3G v B IS M 3 B
FRS . AE AN COMT R FE 4 4b R FA774E 14
G ARRZ P 5 Bl i SSCOMT Ry % 108
7 Y 42 R (Val) 1 HY A 2 R (Meo) B, 5 I A X6
i MB-COMT 4y 158 {3 Val % Met B . { 1] 5]
COMT $ANER & PE B8 . AT 532 B COMT § 4 Bt

A5, COMT 1y 3 fl gl 2y Val-COMT (i ¥
1 Met-COMT (fI% 346 ) 15 4~ 45 37 35k R T ke 52 11 DA
e 8 Ve Oy g AT . W T PR s 3 ~4 A
Val/Val 5 D5 A (1 g A = 1 P . Val/Met & K Y )
LA b B E ML T Met/Met 3k PR (1 il 05 T
K57, L EM SR COMT W AR 25, 5
AW R I, COMT BB 2 254 5 10 4 9% (PD) |
P43 ZURE AT B R B 2 2l o 35t 1 ) A6 1k 22 TR) A7
FEAH GV B2 73 I HE U 7 76 1 AT BB MED O HiE 4
ik COMT W3 N 2 5% 2 /5 SAH J5 5
CVS {4y ™ 2 P B2 A K 1 oA DL AR DG4 E

AP AERBRA/ASER AR H CVS kAR
& T G/G R EE (P=0.013 1, A A 5
HiEar CVS ZAERI & T G HF L F i #
(P=0.004 4), X Fh A M7 5L A &R logistic [7 15 H
HE) TUESE . AR T MR AR RS i  Hunt Hess
43 9% A Fisher 43205 . 11 £ 7 logistic 18] 9 43 #7 &
B X FhA O Pk R AR AE AR . 45 B3R | TG P COMT
it 1] B A SO A % K CALIRTT CVS B 4%
ARG P COMT Xt 2 i CA KUl g 1859
M CVS B E,

A 2B AE K0 Fisher 432005 v i i i 5 &k 4=
CVS (14 98 7 f I P 156 R 62 Sk oA W LS | A 31 6
e HAE SAH G4 5 kA CVSH L, A5 &
/N CT 1 Fisher 73 3~4 34 k4 CVS By
Fe i (32/63,50. 8%0) B T 1~2 iy il %
(38/104,36. 5%, fH K B/ H G il & L (P =
0.070 4) , B K logistic 3 A8 K & I — 3 Z [0 £
FEAHDGHE 5 SCHR B8 R AF . 25 BLENHE T i 4%
ZHEHE CVS IR EA —EREWIRKHE, 3R
A] Rl 5k R 2 A T SO A A 2% S A 0% (ELTR] B
TG R PR SR AR DB R Rt ERA
O 1 T RRE A S W 5 LA 55

SAH ) Hunt-Hess P43 B 7] fi i1 CVS f9 ™
LR B RO S (BB A B kA I
st FEAREFSE R, Hunt-Hess W4 3~5 R B #H
KA CVS W HH](19/32, 59.4%) & T Hunt-Hess
T 1~2 B (51/135, 37.8%) , £ R HA 5
T E L (P=0.022 6), B.[H & logistic 5 #1 & B
Hunt-Hess ¥4 3~5 K& CVS e H &2 —,
5 3CHRARGE A AT . X 3R CVS 2 1 BB & R 1 &
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R FEFENZ — 52, BB B H R E.
HARRRE LZE CVS LA R K.

T B A R COMT U CA AR i #
g 1 AR EG  HAE SAH J5 CA & 3 &
RABLH T B R E R COMT K £ 35 1
5 CVS By PEnT iE K2 CVS Ak 22 5 b iy 1 %2
P 5 CA R s rb i 35 fth i 56 B9 B ) £ D %
BEHLZBMEM. SAH B3 CVS Mk 2 R 5
CA PR B i 2 b B o8 g 7 i PR 2 38 M G 3
WA LR Bz,

CVS Jj& SAH J5 i F 2 f K HE . B & A K&
%K LR TR 7 vk W B FiRy7 SAH J5 CVS, |
FI R I R 32 B AR R B IR Y7 65 i #6251 X CV'S
(g A1 PR3 T A AR A R 2 S0 B AR AR i
T TR
S M 1 A 6 TR 2R R R A T WL AR 1 A RS T TR A A
T B PR HOAR 1 A I 3 75+ I DR 1 © 42 R % £ Ji B ]
PO RS T 5 o 5 DR S B O AT 3k 2 3 o L R

SAH B3 H SR T8 19 A B PR 30 47 55 51 PAS A i
4 FmHR

JI A A 7 AR SO BAT AT i i 2
(& % x ]
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