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Abstract: Objective To investigate the distribution of CYP2D6 gene polymorphism and metabolic pheno-
types in the patients with refractory mental diseases in Zhongshan area,and to analyze their gender differ-
ences. Methods One hundred and seventy-five patients with refractory mental diseases admitted in this hospi-
tal from January 2018 to April 2020 were selected and divided into the schizophrenia group (group A,106 ca-
ses) smood disorder group (group B,38 cases) and other mental diseases group (group C,31 cases) according
to the ICD-10 disease diagnosis criteria. The Agena Bioscience Mass ARRAY DNA mass spectrometry genetic
typing method was used to analyze the CYP2D6 gene polymorphism (rs5030865, rs5030867, rs201377835,
rs35742686, rs1080985, rsb030655, rsh030862, rs1135835, rs1081003, rs5030656, rs28371706, rs1065852,
rs3892097,rs28371725,rs16947 and rs1135840) and metabolic phenotypes (ultra-fast metabolic type, exten-
sive metabolic type.moderate metabolic type and poor metabolic type) in 175 patients with refractory mental
diseases. The distribution frequency and characteristics of CYP2D6 genotype and phenotype were compared a-

mong the three groups. Results Among all the tested subjects, there was no statistically significant differ-
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ences in the balance detection of gene frequency of 14 loci (rsl16947, rs1080985, rs5030867, rs5030656,
rs201377835,rs5030862,rs28371706,rs28371725,rs1065852,rs3892097,rs1135835,rs35742686,rs5030655 and
rs5030865) among the 16 loci of CYP2D6 gene,which was representative of the local population;however, the
difference in gene frequency balance detection between the two loci (rs1081003 and rs1135840) was statistical-
ly significant (P<C0. 05). There was no statistically significant difference in the distribution of different geno-
types in 16 loci of CYP2D6 gene between genders and among the groups (P =>0. 05). There were significant
differences in the distribution of different gene phenotypes among different groups (P <C0. 05). There was no

significant difference in gene phenotype distribution among different genders (P >>0. 05). Conclusion The

study has the preliminary investigation of CYP2D6 gene polymorphism and metabolic phenotype distribution in the pa-

tients with refractory mental diseases in Zhongshan area, which is helpful for clinical rational drug use.
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AR Bt A B AU 3 RS M 2R R 175 a1, LI IR
GORMIEAT LB M 4 Br L Hoh B8 113 L % 62 A, T8
AR (36,4943, 67) %, JEAE T b i X, AR B
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1.2 i X CYP2D6 3 A rs5030865, rs5030867 .,
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P FEP 20 DNA 2 it 571 & 30 A AU 4 B P 40
DNA, HA&#A/E L 3R S AR & vl B 45, B 1.5 mL
EP & & PCR master mix[ KB €K 1. 850 pl.,
PCR £ #h ¥ (15 mmol/L. MgCl, 0. 625 pL.), MgCl,
0.325 pL, dNTP JRA# 0. 100 pL. 514 1. 000 pl,
HotStar Taq 0. 200 ‘uL,ij\i 4.1 pL ], 2EH 8 BEEk 12 8
WL A% . TE 384 fLAR By A IR LR A 4 L. master
mix, i SFMA 1 pL JEFE 4 DNA (20 ng/pl) 2],
1 000 r/min B> 1 min, /035 384 LB, 9F
RGP 134T PCR F IR RS 4, ¥
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PCR JZ b M2 it & F PCR Y I, % B PCR ¥4 J )i 72
¥ .95 C WA ¥ 2 min, 95 “C A8 30 s,60 CiB &
30 5,72 CHEAR 60 s, b id FE AT 45 WAE ¥ I )5
72 ‘CHEMfI 5 min,4 CI-7F .
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5 A7 £ it I B A it 0% P A2 1k
rs16947 CYP2D6 » 2 it 06 P R
rs1135840 CYP2D6 * 10 ity 3% Pk I
rs3892097 CYP2D6 * 4 TR TN
rs1065852 CYP2D6 * 10 TRl 0% M B AT
rs5030865 CYP2D6 * 14B il 0% M B ATG
rs1080985 CYP2D6 » 2 Tl 08 P TE R
rs35742686 CYP2D6 * 3 TR 3% M e
rs5030655 CYP2D6 » 6 it 35 e e 2K
rs5030867 CYP2D6 » 7 it 17 4 e O
rs5030656 CYP2D6 * 9 TRt 3% M B AIC
rs201377835 CYP2D6 * 11 [[ERRRERTES
rs5030862 CYP2D6 * 12 it 17 1 e O
rs28371706 CYP2D6 * 17 TRt 0% M BTG
rs1081003 CYP2D6 * 10 TRt 3% M PTG
rs1135835 CYP2D6 » 1 ity 345 1 1 R
rs28371725 CYP2D6 * 41 it 195 P A A1

14 A6 I #5415 E 17 Hardy-Weinberg 8t 1% F- i i€ 43
.85 WL R 2, 16 AL A5 14 A7 8 (rs16947
rs1080985 ., rs5030867 . rs5030656 . rs201377835, rs5030862
rs28371706. rs28371725. rs1065852 , rs3892097, rs1135835.,
rs35742686 ., rs5030655 Fl rs5030865) Kk PRl 45 & 14 - 4 #6:
M2 BTG L(P>>0. 05) , BAT A X SRR 5
PE T 2 AN (rs1081003 FI rs1135840) 35 PR 47 54 1) - £
Rzl 22 54 it 8 L (P<<0.05).,

A7 a5 DR A3 A R R W OR L rs16947 £
AEERMN GG B (72.0%), rs1135840 fif f %
T CC M (40. 0%),rs3892097 i i FE R M K
CC B (98.9%),rs1065852 i H EHE XM N TT &
(48.6%) . rs5030865 v f F T £ ;K GG #
(98.9%), rs1080985 fu fi + % £ H K GG
(54.3%), rs5030867 fii A& £ % £ B A AA #
(99.4%) ,rs1081003 v s FE LMK AA HI(62.3%),
rs28371725 i i R M A GG A (85, 1%,
rs35742686.,rs5030655 Fl rs5030656 i s 4> ¥ 2 M Ky
AA W (100.0%), rs201377835. rs5030862
rs28371706 i s 4 #B F£ B A GG & (100.0%),
rs1135835 i i &HBER MM TT AI(100.0%)

x2 CYP2D6 & i 2 B E & Hardy-Weinberg i& & F &
WL (%)]

1.2.3  UFHRVEBEBR BF (SAP) )L % PCR J W 45
J&i B PCR N B LI A SAP N (SAP 2%
0. 17 L SAP .0, 30 pl;ddH,O:1. 53 pl),
PEE RN FEFE R 37 °C 40 min, 85 C 5 min,4 C
AT

1.2.4  FRGREEZE SN 7E AP B R AL B 2
Joi  DEAT BT L G R 0L B 1. 5 mL EP 48 B E PR
I AE iz B % EXTEND Mix (4 1k 5 PCR 7= ¥
7 pLiPLEX 243 0. 2 pL.iPLEX 5 53 ¥ 4 1k 7 B
W 0.2 pL JEMTH 0. 94 L, iPLEX Jifi 0. 041 pL).,
F PCR AT OB » 0 54 - 94 C FAE M 30 s394
CASPES 5,52 CiB K 55,80 CHEM 5 s, HHEAT 40 K
EI (Hodp 52 “CiB k5 s J 80 “CHEAH 5 s 4T 5 KT
)i JE 72 CCHEAR 3 min, REAS Bk 3 K ke 2

YA
1.2.5 JiE4E R0 KA Typer Analyzer 3443
M 35 PR R B A

1.3 Siitshbsn R SPSS20. 0 #4F #1748+ 4b
BRI HOF R DL B8R R AN [ ) N A ) 3 PR
UL SR X2 KB, DL P <<0. 05 W% 54 it
2 & £

2.1 Hardy-Weinberg it 1% 1 i & A 50 X i 4
BN 175 FIAE P2 B CYP2D6 K 16 47 s

i s B # A A x* P

rs16947 GG 126(72.0) 0.23 0. 89
AG 44(25. 1)
AA 5(2.9)

rs1135840 GG 57(32.6) 35.18 <C0.001
CG 48(27. 4)
cC 70(40.0)

rs3892097 cC 173(98.9) 0.01 >0.99
CT 2(1. D
TT 0€0.0)

rs1065852 cC 25(14.3) 4. 38 0.11
CT 65(37. 1)
TT 85(48.6)

rs5030865 GG 173(98.9) 0.01 >0.99
AG 2(1. D
AA 0€0.0)

rs1080985 GG 95(54. 3) 4. 48 0.11
CG 60(34.3)
cC 20(11. 4

rs35742686 AA 175(100. 0) 0.00 >0.99
AT 0€0.0)
TT 0(0.0)

rs5030655 AA 175(100. 0) 0.00 >0.99
AT 0€0.0)
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gk 2 CYP2D6 &4 m B E & Hardy Weinberg i& & F &
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() Ep RS X’ P
TT 0€0.0)

rs5030867 AA 174(99. 4 0. 00 >0.99
AG 1€0. 6)
GG 0€0.0)

rs5030656 GG 0€0.0) 0.00  >0.99
AG 0€0.0)
AA 175(100. 0)

rs201377835 GG 175(100. 0) 0. 00 >0.99
AG 0€0.0)
AA 0€0.0)

rs5030862 GG 175(100. 0) 0. 00 >>0.99
AG 0€0.0)
AA 0€0.0)

rs28371706 GG 175(100. 0) 0.00  >0.99
AG 0€0.0)
AA 0€0.0)

rs1081003 GG 29(16. 6) 37.91  <<0.001
AG 37(21. D
AA 109(62. 3)

rs1135835 CcC 0€0.0) 0. 00 =>0.99
CT 0€0.0)
TT 175(100. 0)

rs28371725 GG 149(85. 1) 3.20 0. 20
AG 23(13.2)
AA 3(1.7)
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(53, 7% .99.4%) ,rs1065852 {7 s &5 {7 5 F 3= 2 hy
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(100.0%) ,rs201377835.rs5030862 Fll rs28371706 fif
AR B AR G (100, 0%) . rs1135835 i i 45
73R 43 T A9(100.0%) .

2.3 CYP2D6 451 5 FE PR B AE AS [] 4 J31) () 1) 0 A
BT CYP2D6 AN[R) 2 25 P 7 o 19 356 (R AU AE 3 e i
Z (853 A B0, AS [R] 35 PR AU 7 53 P R £ M 2 [R] ) AR 22
BHG I Fm L (P>>0.05), L 4,

2.4 CYP2D6 £ S S H A AN F AL B A 43
Hr CYP2D6 3 A i & rs16947. rs1135840, rs3892097 .

rs1065852., rs5030865 ., rs1080985 ., rs35742686, rs5030655 .,
rs5030867 ,rs5030656 ,rs201377835 ,rs5030862 . rs28371706
rs1081003,rs1135835 il rs28371725 A [a] 3 [ B 7E A,
B.C @[] i %, P {5 4> %R 0. 787, 0. 294, 0. 545,
0.957.0. 999, 0. 524, 0. 999, 0. 999, 0. 999, 0. 999,
0.999.,0.999.,0. 999,0. 891,0. 999.,0. 274, 43 fi 2
TG4 L (P>>0.05),
%3 CYP2D6 BRI A EMERDHIME[2 (%) ]

7 A5 S R i
rs16947 G 296(84.6)
54(15.4)
rs1135840 162(46. 3)
C 188(53.7)
rs3892097 C 348(99. 4)
T 2(0.6)
rs1065852 C 115(32.9)
T 235(67. 1)
rs5030865 G 348(99. 1)
A 2(0.6)
rs1080985 G 250(71.4)
C 100(28. 6)
rs35742686 A 350(100. 0)
T 0¢0.0)
rs5030655 A 350(100. 0)
T 0€0.0)
rs5030867 A 349(99. 4)
G 1€0. 6)
rs5030656 G 0¢0.0)
A 350(100. 0)
rs201377835 G 350(100. 0)
A 0¢0. 0
rs5030862 G 350(100. 0)
A 0¢0.0)
rs28371706 G 350(100. 0)
A 0€0.0)
rs1081003 G 95(27. 1)
255(72.9)
rs1135835 0€0.0)
T 350(100.0)
rs28371725 G 321(91.7)
A 29(8.3)

2.5 CYP2D6 [N #AVfE AW 41| 4/ 4 b7
CYP2D6 3 [H 3 B AE A R 41 18] B9 4 A5 2 B0, 4 Fl 3L 1A
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(X*=13.127,P=0.041), AN EG T8 &
PR, F PR R AL I ) 22 S G i 2% 8 L (P >0. 05, H
Rl PR AR X =1, 742, P = 0. 187; ) iz AR i
X*=2.114,P =0. 348; P [E QI A X* =1.193,P =
0. 908 &AL & X* =0.000,P=0.999),

x4

CYP2D6 BRI AEFBERRMEAN B2 (%)]

o 449 -

fir gm0 it ¢ P
(n=113) (n=62)

rs16947 GG 81(71.7) 45(72.6) 1.575 0. 455
AG 30(26.5) 14(22.6)
AA 2(1.8) 3(4.8)

151135840 GG 38(33.6) 19(30. 6) 2.034 0. 362
CG 34(30. 1) 14(22.6)
CcC 41(36. 3) 29(46. 8)

153892097 CC 113(100. 0) 60(96. 8) 3. 687 0. 055
CT 000.0) 2(3.2)
TT 000, 0) 000, 0)

151065852 CC 18(15.9) 7(11.3) 1. 894 0. 388
CT 38(33.6) 27(43.5)
TT 57(50.5) 28(45.2)

155030865 GG 113(100. 0) 60(96. 8) 3. 687 0. 055
AG 000.0) 2(3.2)
AA 000, 0) 000, 0)

151080985 GG 59(52.2) 36(58. 1) 0. 625 0.731
CG 40(35.4) 20(32.3)
CC 14(12. 4) 6(9.6)

1535742686 AA 113(100. 0) 62(100. 0) — —
AT 000.0) 000.0)
TT 000.0) 000.0)

1s5030655 AA 113(100. 0) 62(100. 0) — —
AT 000.0) 000.0)
TT 000.0) 000.0)

rs5030867 AA 112(99. 1 62(100. 0) 0.000 =>0.999
AG 1€0.9) 000.0)
GG 00) 000.0)

rs5030656 GG 0(0) 000, 0) — —
AG 000) 000.0)
AA 113(100. 0) 62(100. 0)

rs201377835 GG 113(100. 0) 62(100. 0) — —
AG 00, 0) 00, 0)
AA 000.0) 000.0)

rs5030862 GG 113(100. 0) 62(100. 0) — —
AG 000, 0) 000, 0)
AA 000.0) 000.0)

rs28371706 GG 113(100. 0) 62(100. 0) — —
AG 000, 0) 000, 0)

G4 CYP2D6 & i = H B B 72 7K 5 14 31 18] B9
Sl (%)]

first A <iﬁ3) @Ti) & P
AA 0€0.0) 00, 0)

rs1081003 GG 112D 15(24.2) 5.376  0.068
AG  28(24.8) 9(14.5)
AA  T71(62.8) 38(61. 3)

rs1135835 cC 0€0.0) 0(0.0) — —
CT 000.0) 00, 0)
TT  113(100.0) 62(100. 0)

rs28371725 GG 98(86.7) 51(82.3) 5.566  0.062
AG  15(13.3) 8(12.9)
AA 0€0.0) 3(4.8)

RN T

3 it it

PUKE #2850 25 W 72 IFE N £ 24 CYP450 1R,
CYP2D6 YE R 1 ML PN . HRTHF IR 8 2 10 259
REEIEA , HAr e & & LN S FH £ 58 100 4,8
A A4 B 70 ANE L HOGE N TG T OE R S M R R
Fit 735 P T R Bk 4 RhIhAE R AT, CYP2D6 *
1A % 2 SRy s PR IR A S AL, CYP2D6 * 9., * 10, *
L4B. % 17 1 41 g MR AR A S A5 Y, CYP2D6 *
Sux 4 L% 6, %7, % 11, % 12 1 = 15 S il I Pk B 2k 1
BRI CYP2D6 S5 K R AE AN ) [ 5 i IX K b
W B 434 AR, CYP2D6 * 10 78 o [ L w6 F1 H 4
S5 I B P ) S SR R SR 40 96 ~50 % 4 1 7E Bk
K FE B R BAL; CYP2D6 * 4 78 Wk 36 B &K A
ToE v g 7 6 R 20 % T 78 E U0 RS Hh 25 47
PR R AR AL 0~2 %5 ARBEIE A3t E T &R
A L H XX VA PR R p 2R AR CYP2D6 K 16
AN ZAEAL S AT TS Hrh CYP2D6 * 10 f P4
LD 2 AP rs1081003 il rs1135840 Hy 3k PR 4 %
S G 22 S A St eE B L (P <20, 05) s NFF A Har-
dy-Weinberg it 1% ¥ i & . $#& /8 rs1081003 Fil
rs1135840 WA~ & R 22 A M7 4 T i S5 ORS pf 28 A
— T B

EARM ST CYP2D6 * 10(rs1065852) K 16 £
PN AN aE NN R v S S I N U v S B
RN 67. 1%, 5 T A A, wm T R
E . H A % N B CYP2D6 % 10 48 o7 3 P 45
U HBOR rs1065852 o 5 T 45 (o7 3 A AT i 2
PN 1 T SR TR 3K 7 i 5 1 9 161 % R ATF 5T vh
AT IE., % 3 25 R WoR, A#F5 P CYP2D6 * 4
(rs3892097) T RIS FE A K K 0. 6% . X 5 BE A7
TN BE R BT g 4 R — B AR HE g kO
CYP2D6 * 14B(rs5030865) 248 KA, Ny 0. 6%, fik
Tk ATz A R g A AR 3K A ST SR R A i
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7 WF 5% B Gk, A B 5K ok & B CYP2D6
rs35742686, rs5030656, rs5030655, rs201377835,
rs5030862.rs28371706 Fl rs1135835 iy, HH ML AL,

[ 456 F CYP450 AR5 3 A6 1 1) 22 5 09 oF
JER D, — SO B SE B Al CYP2D6 B G 2 = T 5
P ABBAT — SE A A5 S R CYP2D6 1Y il 1% PEAE 5
{4 R = A N 4 1= S (1B N | B £
CYP2D6 DX 7 Fi 4G 8§ 28 B4 43 B vp A & 801 ) ] 22
SHE G L (P <<0. 05) fHA B 5% & IR #2322
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