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[ Abstract | Objective To explore the distribution of 389 C > T (1s769217) polymorphism of catalase
(CAT) gene in Han population of Chongqging, China, and the relationship between the polymorphism and
noise-induced hearing loss ( NIHL). Methods In Chongqing, China, 427 unrelated adult Chinese Han
people who were exposed to noise (noise exposure group) and 225 healthy volunteers without exposure ( control
group) were included in the study. The noise exposure group was further divided into NIHL ( — ) group (with-
out NIHL, n =303) and NIHL ( + ) group (with NIHL, n =124). An improved multiplex ligation detection
reaction (iMLDR) technique was employed to detect genotypes of 389 C >T polymorphism of CAT gene. Allelic
frequencies and clinical characteristics were compared among these groups. Results Three genotypes, CC,
CT and TT, were detected. The frequencies of C and T allele of the CAT gene 389 C >T polymorphism were
0.46 and 0. 54 respectively. The genotype distribution in the control group and noise exposure group was in
agreement with the Hardy-Weinberg equilibrium (P >0.05). There was no significant difference in genotypic
(CC, CT, TT) and allelic frequencies (C, T) between the control group and noise exposure group and
between the control group and NIHL ( —) group (P >0.05). However, significant differences were observed

[(BE&WE] [ER AP (81000412)
[{BEEEE] BEIE, Hih.(023)68757460, E-mail ; dzxcq@ 126. com
[fR5EHAR]  http://www. cnki. net/kems/detail/51. 1095. R. 20131129. 1809. 004. html(2013-11-29)



% 36 B 5 M = EE K ¥ ¥ M
J Third Mil Med Univ

474 2014 43 A 15 0

Vol. 36, No. 5
Mar. 15 2014

between the control group and NIHL ( + ) group and between the NIHL ( - ) group and NIHL ( + ) group
(P <0.05), especially in the case of dominant association effect (TT + CT vs CC, P <0.05). Conclusion
The person who is exposed to noise with the T variant allele has significantly higher NIHL morbidity than those

with homozygous C allele. CAT gene 389 C > T polymorphism may be used as a biomarker for the assessment of

NIHL morbidity in Chongqing Han population .
[ Key words ]

nucleotide polymorphism

noise-induced hearing loss; catalase; 389 C > T polymorphism (15769217 ) ; single

Supported by the National Natural Science Foundation of China (81000412 ). Corresponding author: Duan Zhaoxia, Tel; 86-23-68757460 , E-mail ; dzxcq@ 126. com

VLAF R, 16 i o ) RS B P e 7 e R i /D
TR (R WT 7 PR 15 i, BROAR I 28 36 T AE R
AN 38 i, (H S 4 T 7 32 2% (noise-induced hearing
loss, NIHL) iff 2 AR & 2 i Bl /3% 2 —, IR itk , NIHL
ATHIR SR MRS BF I (0 £ 0 o b B A M 7 R R ST 1 ek
(RN AR = A 500 | T NMEH LR
% NTHL 5 /@B, 60% LA b #4148 77 76 I
fE 3, 45 T Al A s fE A B o T DT E 1 4 0%
P A R R . AR B R 22 57 2 NITHL i
WM, A MR R R IR, 2%
HINAEALR 3 NIHL 98 7E HL ], Ho= A K g
PR A BT R ECB AN IR  FIAE T . o AL AU
(catalase, CAT) frf E M AEFIIIRE NS 5164 A H
SRR , 2 5 1R P S AL AL A, e A AR Y
H, 0,54k i H,0 K O,, K, ARy 1R 1% M A i 35
EAYAM 15 . CAT & [H £ 25 Mk v] i 5 1% i 1 315
T SRR AT 5, DT 5% 1 A 4R [|] %) NTHL (1) 5 8t
R PR, FATHEN CAT 3 PH A] A NIHL 1) 5)
Iz — . E AN CAT 3L 6 L M5t 21
JashTIX -262C/T i j5 22 PEXT NIHL .09 B PR
5 S A I RZ R, 6 AN BT IX 389C > T 2 A A AT
(15769217 ) B FT /0, H. 32 B4R AE 12 A i % LA
PG, A D %7 R A ST 1 A
WM B 2 TPk e 1 CAT JE H R4 SNP 22— H
R ETTIZ A s 7 v ] EE DS Ml X U N 3 A A B, DA
F B NIHL 5 Bt (A G, B 7 0 i — 25 ik 58 H:
AT RE RN IR B A

1 AR5

1.1 Rt Afesyia

Pk 652 5] i ] K T P |l X TG I 5% 5% 3R W DU AAE A 5T
XFG2 53 o o) R ZE AT s e o 24
L1 (@R IR H1 225 5] g SR gk ot 3 2 i, G B ¢
147 1), 2ok 78 5], AF % 24 ~58(31.6 +4.1) %/,
1.1.2 Mapsgzfihel 427 g, o B ik 298 i, Lot 129 4],
26 ~57(33.7 £4.8) %, FE M TR IpEAOIL A RAF LI
IRIE MR B A B] S TR B) L LR R R] LK R ), A
W TP A BR AT ST AR S ik A

PR TAME RIS 4, X S T/ T AR shd/h . A
HE]HAE AR LR, BFFEXS G0 B B e A 3 57 s i
RN, DR Ol M A 3 4R HEBR A P H g e K
ST 2 Y R s o & iR 20 L L — AR R R
WA PTG A SRR s A IR R JRZ R
5 TS | RS SRR S A XS S HERR . NIHL 55 ] i 48 A
FrofE  ARYE I WT 45 5, 2 B GBZ49-2002 . GBZ49-2007 , W H-
ATF- 20T B TR E > 25 dBRIV A 1] 5 A U = A3 24 0 5
FifE <25 dB RS AT B T = > 25 dB W A6, AR
it NIHL g {5128 ABRUE, 75 427 {50204 i v, 2L I ) 124 45i]
A W RT3 3t R A ), Ay 303 451y JC W W T T 3k K 1
%, B NIHL( - )2 (n =303) ,NIHL( + )4l (n=124),
W4 A& EDTA-K2 () T8RS (BD 24 & 17 5 Y
LKA MARAS . AW E 568 = 78 5 KRR I B B R S R
WEFE T B A AR B2 8 L At T 22 4 B A TR 15 o
1.2 BrRF&
1.2.1  JE[H4] DNA 942 H B 44 T 52 0 G b TBU UK it
5 mL,EDTA-K2 $1#E, - 80 C A7t SR FH /N ik 4 i 3 (X 4
DNA $2EGRH) & (AL RARAEY) TR AR RS A RA ) $25
LA DNA, $EIUE TR 46 el R G B R R M kA T, H B
AU s Pl KRG T B[R 2 DNA (i 52 8 M 5 ko
1.2.2 CATJH 389C>T ZHN S 2B RHALE
RZAF LR A IMLDR™ £ 5 SNP 40K & 04740 1.
H4i% SNP L5 i 76 X Br ek Fl PCR S #E 4741 , >R A Prim-
er3 J% NEBcutter V2.0 #{4F X140 & SNP i £ 7 N i DNA FrEL
W2 X519, R RREYEARARNF G 519751 R
SR BE AN R 15769217F ; 5'-TTTTGCCTATCCTGACACTCAC-3
3B KGR BE 48,0 °C ;1s769217R: 5'-AGGGGGAGCCCAACGTCTT-
TAG-3', 3B K JH . 59. 1 °C; 1s769217FC: 5'-TTCCGCGTTCG-
GACTGATATGAGTGGCCAACTACCAGCGTGAC-3', 3B &k i 2.
67. 38 C; 1s769217FT; 5'-TACGGTTATTCGGGCTCCTGTGAG-
TGGCCAACTACCAGCGTGAT-3" 3B K I B+ 66. 77 °C ; 1s769217FP;
5'-GRCCCGATRTGCATGCAGGATTTTTTTTTTTTTTTTTTTTTTTT-
TTTT-3 B KR . 72. 1 C (5%} R & TUB CODES HL &
B AR HIRIEEG/A, ti FR5 00 9 SNP B3 77 L Ath =5 451 1)
SNP, B2 425 [ A IR S o 200 S5 458 H A o 50 BT LIt 8 A 3
3% LE Y SNP, BB A6 S50 3 3 12 5 | 0 Bl O R o SE 8 A 1
XHEANSE A BB H 1 Ffi s 1 fh 28 g ik 5 R
S | A7 70 5 TE T 33 SR AR R M DT A5 380 35k TR 80 ) 2 4
) o TERSHE BRI & URA B 54T PCR 973, PCR 2% 45 3R
J&i , i Exo 1 /SAP Ffpx} PCR ;=47 4lidk s S8 i F & Ul 2 B2



536 455 5 M
2014 4£3 H 15 A

= E BE R ¥ ¥ MR
J Third Mil Med Univ

Vol. 36, No. 5
Mar. 15 2014 475

VPSS SR, R4S SRS, B 0.5 L 47 4.,0. 5 pl
Liz500 73 T M 459 pl Hi-Di {R4) )5 95 C 284 5 min J5 |
ABI3130XL Jll 74 o
1.2.3 [P CAT B KPR SR IR e W b 52 56
(ELISA) Kl 4 if 1 55 1 3 v (9 CAT %5 (13 BE ( Usen 7 fin
B IR AT ) K0 & R A A 15 pg/mL. A% st
UL AT AT ERAE , 20 0 A v o 1001 7 R R
S8 BE(AE BT R 2R, 3T T LR 17 1 s R A 40, V0t B
)¢5 i (ng/mL)
1.3 %it5447

LRI 7 Hardy-Weinberg SF-if 1045 45 R BE FiT O K3 401 10)
37 5 PR AR R R R L ] xR B . ML R CAT 23k
AT & 5 32755, FH B DA 2607 223 7 I 385 5 12k 76 4% 41 1] 9 32
K. BIIEGEHEE S SPSS 17.0, XU 5 .

2 HR

2.1 PCR =4l p4R

SR IR SN R E R A iMLDR™ Z 5 SNP 431K 5]
G CAT 2K 389C > T AN A 7438, A R ZE R LA 1,
2.2 CAT A 380C>T % A4% b £ F Rk AR T

#) 57 % Hardy-Weinberg #7463

CAT H:[H 389C > T L4745 (15769217 ) A5 PES R ALE 225 ]
DO DX {g R URE T v 8 43 43 59 2 CC 18 26. 7% , CT 7Y
55.1% , TT Y 18. 2% ,C . T 25457 3 K55 R 43 5 Sk 54. 0% Fi
46. 0% ;7% 427 75 B fith 25 (1) 43 A 330 % k. CC 74 30. 0% , CT
1 48.5% ,TT # 21. 5% ,C T Z&{v 3L F 5 24351 H 54. 0% F
46.0% . LN Y Hardy-Weinberg P f S0 25 R UL 1. (RS
BEZH WS g DA R F 98 % 42 1) B R 35 F & Hardy-Weinberg
AR, A B ER M M g s 5 BB A E R
Fi2ERE X (P <0.05) , P IZA AR EA B e , 7T fE 5 4t
RSP S TR R N

F1 CAT E[E 389C>T ZHALRERE AB K Hardy-Weinberg
g (4 (%) ]

SRR { R X HE 2 MrEpefidl  NIHL( -)41  NIHL( +)4
cC 60(26.7) 128(30.0) 82(27.1) 46(37.1)
cr 124(55.1) 207(48.5)  160(52.8) 47(37.9)
TT 41(18.2) 92(21.5) 61(20.1) 31(25.0)
C 244(54.0) 463(54.0)  324(53.5) 139(56.0)
T 206(46.0) 391(46.0)  282(46.5) 109(44.0)

N 2.73 0.24 1.13 6.60
Pl 0.10 0.63 0.29 0.01

2.3 CAT AH389C>T 2 5= s AR AF/LAR
IR IR

Z X KT, CAT JE [ 389C > T 25 250 5 Ay 3 ol PR TR 7 fik
FREXT B S5 R e A P A G 22 5 (P >0.05) s [FlAE,
e IR S Bl 5 E BB A A h i KGR
(P>0.05) ;{8 3 FhFE 5 B AE g e xof BB 2 5 B2 ol M 75 5 B 22 4L
AR, $2 fl e s J -2 4 AN B2 4 R b - f 250 42
PR (P <0.05) , [AlF¢ I A 0 AR 70 5 e MR R i — 2 3
Br, BBAETT T SGAEH M AMEE 2 5 MM E & (£ 2) .

R2 FREHAE CAT HE 389C>T LM mBEER S EERE

FEAR FEH Y M P OR(95% CI)
{RFREAT HEZH vs MR 1 i 2 cC 2.64  0.26
cT
TT

TTvs CT+CC 1.00  0.32 1.23(0.82~1.86)
TT+CTws CC 0.79  0.41 0.85(0.59~1.22)
HEA vs dEHEA cC 7.95  0.02
CT
iy
TTwes CT+CC 1.23  0.30 0.76(0.46 ~1.24)
TT+CTos CC 4.22  0.048 1.59(1.02 ~2.48)
AR vs {gHEXT HRZL cC 9.48  0.009
CT
T
TTvs CT+CC 2.24  0.17 0.67(0.39~1.14)
TT+CTos CC 4.11  0.043 1.62(1.02~2.59)

2.4 diF P CAT & G K-F4n

CAT JE[H 389C > T 22507 s5 11 3 Fi 5L PR B A2 WT 7 [ A4~
M CAT & A JRAHIF[ CC 2 (10.8 £2.3) ng/mL; CT
(12.2 £2.9)ng/mL;TT H7(9.9 + 1. 6) ng/mL ] , {H 51| 2% 2%
S(x*'=12.18, P=0.13),

3 iFig

AR AT, NTHL Sz i 35 1% FH PR R 2R HAE I
SE—RE LSRG AE, AR ) JEbE 22 7 & NIHL
I S E R A Ok B 5T 5GTE NIHL &) 8 1
BRI AR, BRI N A 2E X NIHL #E 47 7 K
5T, HRZHF o & s 7 20 NIHL [ = KR« Ak
TV, K 08 B % S AR v B 1 (E R s 1 i 1)
BLRIZE A WA T Ak BT O H AT 2 A NIHL

A:2bAF CCELB 4T CTA;C. 44T TT A
Bl CATERE3IC>T ESTMRARREFEBSBER



5536 B S M
476 2014 43 A 15 0

= E BE R ¥ ¥ MR
J Third Mil Med Univ

Vol. 36, No. 5
Mar. 15 2014

RAERTEAEAL ], 3% 2t T 6 40 X B i 20K
1o, R e A i TR R I o O P A AR 2 A R
16 4R B i 2L (reactive oxygen species, ROS) , & T
SRR IS A BT B k] (0, ) o2 7 H- i 1l 48 4L
R R I 1 R 3 TS 5 0 R
ML,

CAT 5 #8 & 1k ¥y I 1k i ( superoxide dismutase,
SOD) 14 Bt H Bk i 4 4k B ( glutathione peroxidase,
GSHPx) — 2 4 5 T LA 32 2 i Bt A Ak B 14 & .
CAT LA B B (25546 1 ) 58 L A AR e J32 A %00l % i
BPE H,0,, TEHLA CAT 35 PR REAR L e B, g
AL ADGE 1 H, O, FUHAT A4y | 1M HL ] 4%
A SOD T 34 N A BB 7 AR CAT &R
G, I AT BERAAIC A B el 6 19 T BR AL, 4K T B R
Xof MR P 52 3 B NTHL B J8evk T i, B5Lt , & 7T fE
& NIHL G ek it d 2o 5L X, (HEETN IR, A%
CAT K. 23850 5 NIHL By AHCHFEAR b, 24 v
TEJR I IX -262C/T L, 3 HARBA K 2047 7
(9 RN 511 389C > T £ 253 4 I JLAR B ST A2 1
BZ HENIMGE LR Z S TS BRI RS
ZLBEARAE S Z B A AH G , 1 /b LAl 5 NTHL £
FHOCHEWT I o A PRABUH o A= W) 15 2 20 i, Pk H
JaghF X 389C > T Z AN i, YE#F BTl A b i
FER G, R A B R R AW R A F R
iMLDR™ Z & SNP 4 I £ A Xf 389C > T £ &4 4
SNP & HE W 38 [ HLBE R B4 AR AR 9 i, I %6 3%
SNP {i 5% ML CAT 2 2R3 B2, IR AR
W AN BEHE CAT LK SNP [ A 2 i SCRR I o -
) S B K A

A58 R A 1% BRAF 52 5 %, e £ CAT Jk A
AhE T X S SNP 47 5 389C > T(rs769217) , £51+
H 5 NIHL 5 e Z [ i) B . WF R4 R s, 7EH
PRHUBIX 225 44 i FRE R 1l 573 K o A7 W e 42 ik 2 oy, CAT
B 389C > T 22 25 A i 1Y B8 ik 72 S R A AR Oy
46.0% , 5 hapmap | 4z 18 (1) 75 b 50 Hh X B35 A B
(HCB) B &K HFR(49.0% ) — 3, *J Hardy-Wein-
berg -7 W) 5 B2 A6 40 23t it — 20 W, H A A (]
SeBrAe th A 5 TR AR (E o R, 3 — P B 3R
TP E A M AEAFT G Hardy-Weinberg “P-ff , H: SNP
ST R AT 5E . CAT BE[H 389C > T A5 simy 3 Fh
B PR R B AR PR e R A O B 2R A 1A
(], 42 Ml MR 75 IS A - 2 20 R0 AR B2 2 A AR rp A3 A
WA ge it 22 5, N 0 P AR Y 5 R e A A ik — 2P
O3B, RGN T A L DR B SR B2 ) B

PEH#, PS5 RER CAT L 389C > T 2548
525 NIHL 5 A e B oG, i C RN T )5
SEHEIMAS A £ M T R A RS 3% 5 TR B A AT R
Z A5 ] g &3S B NIHL 55 8% I [ 2 —

A HAT, A K CAT L H £ 8 M 5 NIHL /4 4(
FWFFAR D B A K CAT JEH 275 5 HAb B R 1Y
KA TR . Casp 451 Fr 4 & Bl CAT 3t
389C>T Z 578+ 5 TIDM 1y &k A= o %, (H )5 ok
RIVE S R 50020 BEAR 9 B AE s B A & A A
U8 AR R AR, BSR4 RIS e e — B,
LR AEAL 6 K BN R B A KA
St AR AP R BB R OR & B PR AR 3
PR SR AT AR5 LR LY A % : O SNP
(R ARE SRR A TE AN [ e B B TP 43 A A AR R 25 5%
40 rs769217 Z 350 mAEAS R B0 BE o3 A 22 AR K, 78
Hh ]V 2 K e O o A AR AL, 4 Bk 43 1%
43.7% , i 7E + B H AT 43 A AR 6. 1% , 1
B F R 28 % |, 33X S A T RPRE LR B A 2
S B QR A & L S i o 45 R B
BRI, SRR A R G T B OB A
R RE PR 23 52 ) B 50 25 2, AL 52 e 5 k2B Y
BfeR R R ARG &, S AR RZE 9%
P VAN iy e (i A B R I i S By [
R B B 22 285 1 0 B0 ] 8 e 03 TR 100 ) 8 4
BRI S WA IR 45 5L, B A, fr] 58 19 07 e B H
P o

Zi LTIk, CAT JEH AF i T 1X 389C > T 244
U5 P E DU AN NIHL 38t 1% 5 &Pk A7 76 i 2%
ORI, AT AR A EE PRDUE A B NIHL 5 J8 i 1) 26 9 2 pe
o A NIHL Sy s A BEGfi R 7 28 1 i 42 525 i
FI IR , A F T NIHL T ARG i . [
BF, FEAAIE ST S Ak b, B E — 25 W S L AR 4 T e
FEP RBEARBUEA I 53 A 25 F, S HAE A i R NIHL
G I 1) 7 S A 7 B SR A

S &k

[1] Mariola S K, Adrian D. Noise-induced hearing loss [ J]. Noise
Health, 2012, 14(61) ; 274 - 280.

[2] Bhatti J S, Sidhu I P, Bhatti G K. Ameliorative action of melatonin
on oxidative damage induced by atrazine toxicity in rat erythrocytes
[1]. Mol Cell Biochem, 2011, 353(1/2) : 139 - 149.

[3] Bulut H, Pehlivan M, Alper S, et al. Lack of association between
catalase gene polymorphism (T/C exon9) and susceptibility to vitili-
20 in a Turkish population[ J]. Genet Mol Res, 2011, 10 (4)
4126 -4132.



536 455 5 M
2014 4£3 H 15 A

CEE NI S
J Third  Mil

Vol. 36, No. 5

Med Univ Mar. 15 2014 477

[4] Carvalho L C, Marchiori L L, Melo J J, et al. Interleukin-1B gene
polymorphism and hearing loss related to the history of occupational
noise exposure in Brazilian elderly [ J]. Noise Health, 2013, 15
(64): 160 - 164.

[5] Konings A, Van-Laer L, Pawelczyk M, et al. Association between
variations in CAT and noise-induced hearing loss in two independent
noise-exposed populations [ J]. Hum Mol Genet, 2007, 16 (15)
1872 - 1883.

[6] Casp C B, She J X, McCormack W T. Genetic association of the cata-
lase gene ( CAT) with vitiligo susceptibility[ J]. Pigment Cell Res,
2002, 15(1) : 62 -66.

[7] D’Souza A, Kurien B T, Rodgers R, et al. Detection of catalase as a
major protein target of the lipid peroxidation product 4-HNE and the

lack of its genetic association as a risk factor in SLE[ J]. BMC Med

LS 1 1000-5404 (2014 ) 05-0477-01

HBEM THWRERETHEAEX 13 fi

I A, &AM K E, TR

(X8R ] WAHRHERIULK;

[REZSES] R622 [ XEkIREMS] B

WHERERNFITRENSA R TERANNZSR, 1
SR TR S LA B HAL A1 1 22 AR B £ T FIELRE
SR NUAFA SRR, HHT T 238 T 5 A ANREER 4 P (A 2
FMRIGY 72 o Faiih /N HE i UE 2 IRHEAR 2 4 sk 56
110 AR R T /N LY 9 7 ik E N R 2 R A
PR R /N Py HA 7 T Rk RO B [ E L, T
SHE AR AR 1 55 09 I PR 22 98 SR 6 IR . A
FERFAARRTIZ FIR A A2 L% 13 (51198 /)N SR 56 4 1) /N
SRR BCRIGE, BRI .

1 wRSHE

1.1 FFRAFRALE

ek 2011 43 H 2 2012 4F 8 HTEARHE ST P75 R/ M#
A FR AR RER WILIE K B SR 563 13 1, A% 19 ~ 35 %7, oAb
SERAPELN , Ik R AR 47, PR i (53. 46 =2 1) kg, /M i 42
(40. 11 £0.93) cm, JZ IR (0.19 £0.01) em, 55 /E B (0. 84 =
0.09) cm, HERR R FEAAT1 55 301

[ Voluson 730 Pro V {8 2 I By 75 Hl; f& % &
(BOTOX) fift A BYA 7 3R (L [H] Allerga 23 ]) 5 BLAKELI 5050 7Y
A KRS AL o

[#EEE] F Fl,E-mail: keder@ sina. com

[fL%EHAR] hip://www. cnki. net/kems/detail/51. 1095. R. 20131219. 1915. 004.

html (2013-12-19)

Genet, 2008, 9 62.

[8] Harris S E, Fox H, Wright AF, et al. A genetic association analysis of
cognitive ability and cognitive ageing using 325 markers for 109 genes
associated with oxidative stress or cognition[ J]. BMC Genet, 2007,
8: 43.

[9] Gavalas N G, Akhtar S, Gawkrodger D J, et al. Analysis of allelic va-
riants in the catalase gene in patients with the skin depigmenting disor-
der vitiligo[ J ]. Biochem Biophys Res Commun, 2006, 345 (4) .
1586 - 1591.

[10] Liu L, Li C, GaoJ, et al. Promoter variant in the catalase gene is as-
sociated with vitiligo in Chinese people[ J]. J Invest Dermatol, 2010,

130(11) ; 2647 -2653.
(7S :2013-10-10 ; {&[H] :2013-11-02)

(i K %)

TRE5ER

(400011 HPK, HPR A — AR R B B2 kAL

1.2 F&k

O /N 2 T A L BT 20 ~ 25 AN X, A IXEUE 14
R CIET TA) (o FHOR €0 222 Al 7 X o — G AT 140
R B2 I MR HER WUSEEE , HERA LA M Bl K B /N B
KA, T AT SR B A 07 B A B R i, ASR iR AL SR
BT ARG ARG, VR 5 B2 , A RO 0000 /) R
JIEJEE ALk JR B 3 53 , FH RS AR LI A7 % 5 00 /N R i i FUL
Pk S Mk , 20 3 Bt R I 53 0 A (9 12 ~ 13 NS AL
AP/ NERIETT 20 ~ 25 AN AT HR TSR R 150 UK
150 U R R M BT 10 mL A= BLER K o B AN TS5 0. 4 ~
0.5 mL, R MER A5 6 ~7.5 Us S5 Pl A — {31 453 1) B
Ok BB ULPALJREBE R HIRIBE I A B2k + NI E + ILIALJZE T
1 em, WESRIEH F AR M L, F5 R 2 SRS HETE S ALIAZ
MO0.8 ~1.0 cm, JfHETT SERIKMLAT (78 . 1.3 A iR
T /IR B AL AL TR FE

Guit-EAb B SR SPSS 17. 0 Geit kAT « Kl

2 HR

KIS TR A BT R G , REH MR 1 A4
AJEH(39.67 £0.90) cm, 5AFT[ (40. 11 £0.93) em | #H L 24 7
T2 (P >0.05) 53 4> H JG /MR 9 (38.09 £0.64) em,
BRI (5. 01 £0.85) % , 2 A G il 28 L (P <0.01),
SR /N BB K 2.9 em BT SR 26 AL R
B.OE L,

( F#:506 )



