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Bl JR % iE Ekw CYP2D6*10 EE M5 S EIRF TN
HwEmW, & /L 4 wl, FWm°
( B m A MBS A NRER: . P 2488 22508, g 200233)

[(# ZE]B# BIHEI/RKIERE (AD) B¥ CYP2D6*10 JLH L 5N ZAIRFTIFALEN ., FHiE ik AD &
H 110 fi] ( AD 4 ) FMEERARATE 124 4] (XTHRAL ) |, B FHPRGIPE B 2 8- R A MSE R )Y ( RFLP-PCR) J5 kX
W B F AT CYP2D6*10 JERZ MM E . AD A TE2R/IRFTIRYT 6 MH, FIRAHE, NAR SRS ER
( MMSE ) FIFAI /R 2 ¥ B PEE B A0 8 % ( ADAS-Cog ) BEATIAAISHREIN 2 ; 137 FH 25 R0 80 AH €3 — B 15 925 0 2 i
HIMF P ZRIRFRIRSMEGIE . &R AD 4 5%F B4 CYP2D6*10 it 3 PR 1 A28 7 & IR 0 A 2 7 RG22 R
X (P>0.05); AD #H CYP2D6*10 K:PH 548 %1 ( T/T #15 C/T #! ) iy 1 244 J&F . MMSE #1 ADAS-Cog 143 5 841 %1 ( C/C
) M, ZRWA5IEENL (P<0.05), it ZRURSTR /R XKIGER CYP2D6*10 Jt K 58 A8 1 i 25 My 2Lk F
PERIBE,
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CYP2D6*10 polymorphism and response to donepezil in patients with
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[ Abstract] Objective To analyze the relation of CYP2D6*10 polymorphism with response to donepezil in patients with Alzheimer’s
disease(AD). Methods A total of 110 AD patients (AD group) and 124 healthy individuals (control group) were recruited for the study.
RFLP-PCR was applied to analyze the CYP2D6*10 gene polymorphisms. Besides, the AD patients were administrated with donepezil 5-10
mg/d for 6 months and evaluated by cognition scales (MMSE and ADAS-Cog) before and after therapy. The steady plasma concentration (Cp)
of donepezil was measured by HPLC-MS. Results There was no statistical difference in genotypes and allele frequency of CYP2D6*10
between AD group and control group. However, significant differences were found in AD patients on steady concentration of donepezil and
cognition scores (MMSE and ADAS-Cog) between CYP2D6*10 mutant genotypes (T/T and C/T group) and wild type (C/C group) (P < 0.05).
Conclusions Donepezil is more effective for AD patients carrying CYP2D6*10 mutants than those carrying wild type.
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BEAAARENT: (1) DUK, Fik=65%; (2)
T 24 A 2 0 1 O, AR A 56 [ [ 7 b 8 o L i
T RS A WE Y B K AD AR S 95 P23 A A o
ZWIARATRE )y AD RIS, (3) MLl RER
PEAE, 10 4 < A SR MRS E . (mini-mental state
examination, MMSE ) 4> <23 43, I R PF & &
FiFsr=1 4y, BB ERIES =4 47, Hachinski
MR <45 (4) TSPt ot . ks
BHEASMET: (1) DK, Fi=65 %; (2) ff
Z 0P B R IVEE: MMSE=29 43, HEBRFPRUELD T :
(1) F AR Ay | A 9 5% rry LAt bt 28 32 G 952 95 AN b 42 2%
WU . AN I L R hEESE; (2) A8
P62 RS Mo 22 2o RS Al 2 W NG T+ T IH2 Wibs
HER LS s, (3) Skl CT. BE R L& &
I S5 A A B i e AD SR (4) & 3F IR At
MCENHITIRE R 258, (5) A I ik 3L At 52
CYP2D6 RHgIhfem 2y (HABHTAHTREREG 25 . Bt
ARZS . BURE PG ZS . B ZARBHIE R4S ), f56 A4l
bRy B (AD 41 ) 110 i, 55 72 f4], % 38 f4i], 1
HAENRS (80.6 +4.9) X, {RFEAKH (XIRL) 124
i, 55 83 44, 2 41 5, VY4 (80.2+4.7) %,
12 FwFH&x

fiif AD B RERT H AR ZRIRST (M %
M, HA DMK , 5ma/d, 14A 5, fitsz
RAFE R INE 10mg/d, THGIT 6 MH ., B#F
TR 25T B AIRIT S5 R, th Zead Bl 55 1 B2 Ui Xof
AN D RE I 2, B VS ) f Z2.0 B2 i RO
MMSE il AD 7€ i R AINAI T iR (Alzheimer

disease assessment scale-cognitive subscale, ADAS-
Cog ).

1.3 CYP2D6*10 # B & @ &

o BR A R B BE 22 25 A — SR A Tl B S
(restriction fragment length polymorphism-polymerase
chain reaction, RFLP-PCR ) J5 il 22 CYP2D6*10 &
FSEiVS
1.3.1 #EEGEHN4 DNA Fraike#, =8 12h,
R kI 5ml, EDTA BuE, A1 3 P24 4 42 5055
GIRBULINZA DNA, 60T E FE 4 DNA
ORI EZ i
132 YIGHMER B #IES%H 0[5 115
Y. L5149 5-CCATTTGGTAGTGAGGCAGGTAT-
3; Fif5]4 5-CACCATCCATGTTTGCTTCTGGT-
3', PCR WA Z K: 0.5~1pug DNA Bz . 2ul 10 x
ZEuP (2 15mmol/L MgCl, ), 1ul DMSO, 1l 2.5mmol/L

dNTPs. 10pmol/L FFil#514)4% 0.3pl. 0.25ul Taq
DNA &8 (5U/pl) , FHZERKANZ 201, 373
PEHRZSH 94°C ALY Smin, 94°C7EE 30s, 58°CiR
2k 30s, 72°C iEAift 30s, L 32 ANMEIF, fielm 72°C LA
5min ., 2% 8 WHEE S FL VKRN PCR 473 7 41( 120V,
30min )

1.3.3 T[] PCR =¥y Kk  FYIIAZR J: PCR =
Py 5ul. ddH,0 12.5ul. BRI YIEF Hphl  (10U/pl)
0.5ul, 10 x ZZ /i 2 pl, ‘& 37.0°C/KIBA 12h, 5ul
BV 4)5 10 6 x FFREGEBIR G, 17 12%F 28
RNIEBE B TIK (150V, 4h ),

1.3.4 MR YE L EE BRIk H)E, SRR
0.1%AgNO; Zt {4, 15 min; B ( 1.2%NaOH Fi
0.4%H ) 5 5min, 14 WML,

14 HRZARFREMNE

FiAT BB M2y 6 AU, Z5iE 12h, B ki
5ml, EDTA #i#t, S008I, - 80 CIAFER:
FH o IO FH 150 2880 0 3% — B 35 32 U 7 1 3 22 2% R 57 11
FaS e .

141 @SS @ikt C18 A ishl
ZH R s AR, Smmol/L H R e A1 0. 1% H R /K 7, B
A, M, pHA.0; Fii 0.4ml/min, #: 32°C, HEREE
Sul; SR A IER 172, 28 R Wil 4 .

1.4.2  FEVEBCH S FE SR AL EL R B A3 R 5 X
B 5mg, LA 50%FH FEVE i OF 2 2%, il 1o/l it
B/ REEREE B B e 2mg, LUF B # T € 2%,
il 0.20/L A5 o e UG 25 WS FE AR B 2 gL,
YR8 PIARDTTE IR . U 2Ry 30, Jill 5mmol/L
HI R, 0.19% M BRYAWR 30 ul, ¥R¥%, FS NFRm
0.1%H iR Z B5 1 1204, PR¥E, 15 9709 50> 10min,
i QR =B % £ 2 VI

1.4.3 RMEERE B ALK MA 2RIk R 50k
FE T ARG W, I E N 0.2, 0.5, 1.0, 2.0, 5.0, 10.0,
20.0, 50.0, 100.0pg/L WIIMAEFEN, I8 1.4.2 ARG
DACHRE R . DARE S AR5 ARG TR A LA A
AR, W ¢ MR ARAR, HEFTERMERIE, )R
h: ©=0.0687 x A + 0.0526, r= 0.9981, FH|ZZ4IRFH%
TELMETE BN R R

1.4.4 [REERMoERE 2R X NbRr O
B [E] 43514 6.1 min 1 6.6min; L3¢ 1 £ 43 Wk 55 1Y fix
I =R N 0.2pg/L .

1.5 %itgam

i i1 SPSS13.0 G it 8 AT it 24 b . i fy
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FHEER X +s 3R, P E%RHESRA t
5, WL DL B RORE e R B IR R Oy 25 4
R BRI R R, DL P<0.05 H2ZERAES
HE

2 & =

21 CYP2D6*10 A E AR F X HHE LA
CYP2D6*10 f# PCR 434 Bzl 272bp (¥ 1),
2 B AE A BRI E Y YT Hpht A RGO a5, 2R
I C188—T 28748, WIYE T188 fii & B R =4
Hph! BgUIAL o 5 A0 T P M P, D A 0 it 1707 49
By, BPARUIEN (CIC) AT ] 213 bp 1 59 bp fiff
A F (CIT) RTEGIE] 213bp, 112bp,

YA By, 7%
101bp 1 59bp B V) 7 B, RALLEET (TIT) Avlks
%) 112bp, 101bp F1 59bp FEYI H B (& 2),

1 2 3 4 5 6 7 8 9 M

500bp

200bp
100bp

272bp

E 1 CYP2D6*10 PCR # & =435 5 ¥E ik EL
Figure 1 Agarose gel electrophoresis of CYP2D6*10 PCR
amplification fragment
M: DNA 73 T-HERic; 1-9: 272bp #7348 A Bt

B 2 CYP2D6*10 = B B 4 25 14 B2 7 45 Bt AR 58 B Pl ik P Sk
.1E|
Figure 2 Non-denaturant polyacrylamide gel electrophoresis of
CYP2D6*10 three genotypes
M: DNA 43 FHEbRic; 1: C/C FEF#Y; 2,5, 6: C/T JE K 3, 4,7, 8, 9:
TIT BEH A

AD 4 110 i &4 b 96 fil5E % 6 4~ H Kh, H
& 14 Bl FIEE . RIRERIER LD . 96 BilEH
W C/IC 27 5], CIT BRI 2545, TIT B4 44 f5il; C AN T
B S FE AT %R 41.1%F1 58.9%. XfHR4L 124 {4
SEMBETT, Horh C/IC R 25 5], CIT &L 44 {3, TIT &Y
55 fil; C 1 T A% BRI 37.9%F1 62.1%,
AD 21 5 %5 BEZH ) CYP2D6*10 J K] 7 1 S5 A7 J [A] 4t
BRIEE, BREFWIEGEIT22E X (P>0.05
#1).

22 B3ARFLBEAELENLERIFY

AD IR CYP2D6*10 KE[H BN [A] 43 hy CIC
. CITHMTIT A, 3MFEMA . . ZHFR
i) K 3677 Hil MMSE 1 ADAS-Cog PE43 1) Fb 8, 225
WG ¥E X (P>0.05) , #H 3 41 R vkl 5
ADCRL, HARHME (£ 2),

F1 CYP2D6*10 ERB K EMEENE S
Table 1 Genotypes of CYP2D6*10 and distribution of allele frequency

13 . CYP2D6*10 £ [H %! [n(%)] SRR R (%)
(o//o] cIT TIT C T
AD 4] 96 27(28.1) 25(26.0) 44(45.8) 411 58.9
Xof A 124 25(20.2) 44(35.5) 55(44.4) 37.9 62.1

F2 3EBFELZEMILER
Table 2 Demographic and cognition scores of three

*3 MAKRERINHERIER
Table 3 Donepezil Cp and cognition scores of different

CYP2D6*10 genotypes (Xx5s) CYP2D6*10 genotypes (X£5s)
WH cicH CITH TITH Wi cicH CITH TITH
(n=27) (n=25) (n=44) (n=27) (n=25) (n=44)
HEHIB ) 19/8 20/5 27117 FaZS M2 (uo/l) 401140  500+127° 59.0+13.07*
AR (%) 80.6 + 4.6 81.0+4.0 81.3+4.7 MMSE (%) 21.0+3.0 23.1+25  233+36"
ZHEBHAI(AF) 12.6+4.5 13.6+3.4 13.2+3.4 AMMSE(41) -04+26 23+26" 23+22"
MMSE(43) 214+18 20.8+2.1 20.8+25 ADAS-cog(57) 14.9+4.1 122+33"  126+3.3"
ADAS-Cog(47) 14.8+4.0 14.7+4.2 15.4 +3.6 AADAS-cog(43) 01+29 -25+38 -28x19"

25 6 NHJG, CYP2D6*10 JE[N 454 (C/T
AOTIT ) W 25 EE 5304 (50.0 +12.7 ) pg/L
A1 (59.0+13.0) pg/L, MEFAERIELHLA (C/ICH)
B M2 e E R (40.1+14.0) pg/L, 3 b 2R
YA #E X (P<0.05; % 3).

T 5 CICHIAE:, "P <0.05,"P<0.01; 5 C/THH, *P<0.05

CIT 41#1 T/T 41 MMSE F1 ADAS-Cog 43 5
CIC iR ASZIT#E X (P <0.05); AMMSE
Fefg, CIT 4B TIT A3 2.3 43, 1 CIC LT
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F0.447, RIPI4LS CIC AL #5223 AH Giit2E i L
(P<0.01); AADAS-Cog 4z, CIT 4H1 TIT 44y
HZ) R RE 2.5 431 2.8 43, 1fi CIC HZ9¥E I T 0.1 47,
W4l CIC A, EFIHAZEITFEX (P<
0.05, P <0.01; ¥ 3),

3 i

FLUBR T R, AD BE AR L MR ZHE
B i) R 3 Atk DA K ST B 25 57 X 2 2R WR S 97 80 — 5
T BE (R 52 M O i A A 3 28 W 1) il TR 22 25
ZASWRFF YT R Skt S F A o i a5 B,
AFRHBR T FIRFIRER R, ST T CYP2D6
N2 855 ZRIRF TSR .

CYP2D6 F:EN{;F 22q13.1~13.2, HHEMHE
P A [R)RE A 1A 43y DU B 22 70 554 ( poor
metabolizers, PM ). 1 a] fC i #% ( intermediate
metabolizers, IM ). iZ {1 # ( extensive metabolizers,
EM) FEHAR% (ultra rapid metabolizers, UM ) 1,
ANBEHRZ) 80% % EM, fH A3 RIHIAF 16 B . /) il
WS, H AR A 7%~10%% PM, 5% 4 UM, i
W S5 WL ZE AR JERSE IM, PM Y 0.94%°1, 45
WiE, AR AD B, IRFAZ 4R 34 H e H
CYP2D6 JE[H A | M1 25% & 2 MMSE 43, 458k
B, UM 35 19 1M 25 7 B W AR T EM &, HLIRGIRIT 3L
%TF EM ZB, WAk & KB, CYP2D6 25 (v
&L 1s1080985C—G i 28 748 T HUAC I Tl A 0% P 1 i
It H RIS RY], SRS X IR A8 A B H 1
JER e THF AR s H M [ A BT %W, 70 4] AD
BERA LT 6 A H, I 2k B & % B SO
PRIk 2™, Btz A, ENANR WS RIIRE, I
H A gE 25 FAr e, e — 058 .

SCHRARGE, CYP2D6*10 FE [H] 28 748 4 4 v [ K fili
ABEH 48.0%~70.0%>1 HA A 408%™ HFh
AL 1.5%M2 AHIFTE SR BH, Xt BE 20 10 JE IR 2R AR AR
H62.1%, 5 FkiiEWS, JFHS AD ALK 2ER
TGitFE L, FKH AD BEILHNRAREIERW A
TEAIL. BEAh, AFFERE], CYP2D6*10 FE[K 5848 4
F It 24 3¢ 5 B 8 o T AR RO IR 4, O FLRT R A IA
HIVES I AL TG %, (HRAEAF (TIT4) %
WHAT (CIT ) BIINAIE 22 S5 G2
B AT E, BARIE T/T 4R CIT 4161 25
W FLAT 22 5k, E PR T I 24 0 OO S E — 5 T
YT REI IR ZR, IE HLAN A I I FE A S AR X i /S,
78 A g d, I HL B i R I A — 2 B,
WO L 7 R TC G2 25 5% o

ARWFTEEY, ZHRRFFDEANRE AD BE

CYP2D6*10 & [N 58 A8 B {7 34 o T oy A= A s 3, 9
H I PR 9 AR B A8 A w8, WO 8 i TR 22 25 wT LA
T8 IR R B AR B2 W0 i, 0 B A A A7
BE N EINES ) | EE 7 B R EN 30 SR Sk
TREEA . ZH0 RIS . A, ST 2SR
FEIRTT HL B 5 L7 80 AR DG Mt 2 FR AT T 4k 2t
FERI T ]

[ &%k )
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