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Abstract

Objective: To investigate the gene polymorphisms of ABCB1, MC4R, ANKK1, DRD2, and FKBP5 in Han
Chinese patients with psychiatric disorders in Zhejiang Province to guide drug selection. Methods:
From 2023 to 2024, 762 patients were collected from three hospitals in Zhejiang Province. The gene
polymorphisms of FKBP5 (rs4713916), ABCB1 (rs1045642), MC4R (rs489693), ANKK1 (rs1800497)
and DRD2 (rs1799978, rs1799732) were detected by digital time-of-flight mass spectrometry. The
genotype frequencies were compared by gender, and then compared with those of other Han Chinese
populations. Results: There were no statistically significant differences in the frequencies of all geno-
types between males and females. Compared with other Han Chinese populations, the genotype fre-
quencies of FKBP5 rs4713916 (2 =13.000, p = 0.002), MC4R rs489693 (x2=17.712, p = 0.000), DRD2
rs1799978 (x% = 6.620, p = 0.037), and DRD2 rs1799732 (x2 = 17.452, p = 0.000) showed significant
differences. However, no significant differences were detected in the genotype frequencies of ABCB1
rs1045642 (x2=1.400,p =0.506) and ANKK1 rs1800497 (x2 = 0.133, p = 0.936). Conclusions: This study
does not yet clarify why there are differences in the genetic polymorphisms of MC4R rs489693, DRD2
rs1799978 and DRD2 rs1799732 among the Han Chinese population. However, the genotype distri-
butions of FKBP5, ABCB1, MC4R, ANKK1 and DRD2 should be one of the important considerations in
the selection of drug metabolism, response and toxicity.
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1. 51§

BAER RGP IIR R A KB Tt s HEMEH . FKBP5S. ABCB1. MC4R. ANKKI
M DRD2 25 3L K1) 2 AT LTI SC B A . FKBPS FERA T AN2E5 6 S iefatk p21.31 XiK[1], =25
JE JJAHIR RS A 1) B B FE IR [ 2], 382 HHT4AR 245 A [3]. ABCB1 £:[K4fid P-4k & 11(P-GP),
FLEEDRAR S 2 5210 P-GP I DIRE IR IE . P-GP 15 14 AR 2 SEH AR 2459076 K o b R BE 3G (4], sgma 24
VI i 5535, T RS 25K 5h F1 22 K- E[5]-[7]. ABCB1 Hi i WAHIHTE Tt 2 2518 1236C>T. 2677G>T/A

DOI: 10.12677/ijpn.2026.153010 83 ] PR 28 K i Rl A 76


https://doi.org/10.12677/ijpn.2026.153010
http://creativecommons.org/licenses/by/4.0/

Wt %

H13435C>T, XL /M H R8N 1T IRV K[8] [9]. FBEITER 4 ZZAAFEF(MCAR)N T N
18 YA q21.3 XIK[10], HFZAE T Ei @ b iz bRk, 580G, AERER R 4
EEEEAEA[10] [11], FFHZPURE MR Y TSRS AL IRIE R R 2 —[12]-[15]. ANKKI1 HEHFE AT
511 SHOARR q23.2 X, 5% EZ14E D2 (DRD2)FEEAMAL. ANKKI 2 50 Sid Kt 2 5
FEI A A 5%, HAE 3K 4G X5 DRD2 R HES, T Xe#lnl feilid ANKK] 2K 52 EpE 54
HAER, Hm{E 545K [16]. DRD2 2 4ulid 2 ME-D2 SZARMZER, AL T2 11 54tk q22~23 X,

8 MME AR, HEL TR 5 ZMMPUSHRAMNIGIT SR, ARG RN 1B KIS S
(R A VL BB 2 SHEFLRIRBE BRI [17]. FEARRBETH, SRR T 762 & AR B s, DA
£ FKBP5. MC4R. ABCBI1. ANKK1 fil DRD2 XS8R %2 24k, NZMINRSHER T IRIL S B

2. MMEFHE
2.1. MREMR

2023 FEZ 2024 FHE], MWHTLE=AERFIRET 762 Z BB RBHEREE . X FKBPS 1s4713916.
MCH4R rs489693. ABCBI rs1045642. ANKKI1 rs1800497. DRD?2 rs1799978 1 DRD2 rs1799732 iX Lb5E K]
FIZ ST TR . B TFAX FEMARERNGR, SR, 2EEHREHR. HELTR, Mok FEMH
KRS B

22. ARFZE

B[R 2 A5 A Hh o 22 2 Wi E R R AT % 2 2T ER kI B T EDTA $istE ., A5 RmiE
HpitdE 5~6 IRCABESRIA L. WA IMAE A IRE DNA J5, N DP-TOF i [a) K AT 57 A6 28 45 i A il fige
IR 2 A PEAL AT

TEAP IR : (1) 2 PCR YIS Wil HbrA iR P 2 3 PCR 514 DLAZKRIERZH DNA
BRI % B PCR 5149 B S AR I A% T IR 2 S PE(SNPY W B bR B (2) NTP RN EBR:
IR 5 PR (SAP) LA 25 B I BRIV R 1F) ANTP; (3) FRBRIEAEAH:  [7] SNP {7 s5 8 IS 52 1 L0 I 28 fif
519, MIMAE PCR P OB B — N I ZE 57 (4) FEGhi: K Smst @ P e BB L, JRI%
B MR TG, B EATREES R b, TEs3t ik (5) Wikt E.
FEFTEAC B E o, LR R BOCEUK , IR TSN 1 (6) i ©AT: A 1E AT 1 B i
B TR A R R U A S I . TR AT S R R IR L. BT I R,
BTG #5  T8 BE bR bR . DRI, AN R0 0 5 n] DAdd AT I AR X 4 (7) HdR AT K25
SR AT WU o ARSI — MR R . AT B A HTAH L BREE SR AL, AT 3R 1 i
LR oy B2 B

3. it

(1) 1/ SPSS 26.0 ft11 56 56 R ff 5 WF FOREAS 32 IR BB 3 2 15 77 A WA - IRAA RS P 5 (HWE),
i op KT 0.05 MEBAARFE HWE, (2) MEAZ AR SAAES T EER, UKGB) 52T A
RBAEG T HER . ST Q)MQG), pE/NT 0.05 M NEESG T2 L.

4, R

ARERANT 762 %, H 481 2 Nt (63.1%). BEKIFEIFER N 29.6 5, briliEN 178 %
(MR 29.8 %, brifEZEN 1752 5, N 29.42 %, brifEZEN 17.90 %), FFUSTEHIE 11 % 89 & 2 .
T DR 0 2L R R 75 A W T I (HWE) (G5 1), AR Z MBS 24 % (3% 2). FKBPS 154713916,
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ABCBI1 rs1045642. MCA4R rs489693. ANKKI1 rs1800497. DRD2 rs1799978. DRD2 rs1799732 i3 K A 45

TN 2 PR

AR BT WO B A BSOS S5 A DO N R R s HEAT LB e . 5 AU A BEAH LG, FKBPS
154713916 (42 =13.000, p=0.002). MC4R rs489693 (2 =17.712, p=10.000). DRD2 rs1799978(; = 6.620, p =
0.037)F1 DRD2 151799732 (3* = 17.452, p = 0.000) I K AN AFAE B3 2 57 . 1M7E ABCB1 151045642 (i =
1.400, p = 0.506) A1 ANKK 1 rs1800497 (> = 0.133, p = 0.936) )3 [ B 5 [ A I 1) 5. 38 22 (4 3).

Table 1. Hardy-Weinberg equilibrium analysis of the genotypes studied in this paper
= 1. AR EE R Hardy-Weinberg FE 534

SNP e YrSpit NEU(%) 27 HWE-P
CC 450 (59.06)
FKBP5 154713916 CT 279 (36.61) 1.566 0.457
TT 33 (4.33)
CC 313 (41.10)
ABCBI 151045642 CT 345 (45.30) 0.331 0.848
TT 104 (13.60)
AA 37 (4.86)
MCA4R rs489693 CA 247 (32.41) 0.484 0.785
cc 478 (62.73)
AA 117 (15.35)
ANKKI rs1800497 GA 363 (47.64) 0.000 1.000
GG 282 (37.01)
AA 494 (64.83)
DRD2 rs1799978 GA 233 (30.58) 1.231 0.540
GG 35 (4.59)
CC 593 (77.82)
DRD2 151799732 DEL _C 155(20.34) 1.067 0.587
DEL_DEL 14 (1.84)
Table 2. Comparison of genotype frequencies between genders
2. MRl EE RS R AL
A SR B, AHO) Gl AH) 2 p i
CC 159 (56.58) 291 (60.50)
FKBP5 154713916 CT 107 (38.08) 172 (35.76) 1.764 0.414
TT 15 (5.34) 18 (3.74)
CC 121 (43.06) 192 (39.92)
ABCBI 151045642 CT 123 (43.77) 222 (46.15) 0.724 0.696
TT 37 (13.17) 67 (13.93)
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gk
AA 11 (3.91) 26 (5.41)
MC4R rs489693 CA 100 (35.59) 147 (30.56) 2.547 0.280
cc 170 (60.50) 308 (64.03)
AA 40 (14.23) 77 (16.01)
ANKK]1 151800497 GA 139 (49.47) 224 (46.57) 0.736 0.692
GG 102 (36.30) 180 (37.42)
AA 178 (63.35) 316 (65.70)
DRD2 rs1799978 GA 94 (33.45) 139 (28.90) 3.228 0.199
GG 9 (3.20) 26 (5.40)
cC 218 (77.58) 375 (77.96)
DRD2 rs1799732 DEL_C 58 (20.64) 97 (20.17) 0.031 0.985
DEL_DEL 5(1.78) 9 (1.87)

Table 3. Comparison of the genotype of the current sample with that of similar studies

3. AT ANERT S KON RIHITHIER

SNP FER Y A - NE(%) REAEE AL - ANU(%) Ve pfa
cc 450 (59.06) 489 (51.90) [18]
FKBP5 rs4713916 CT 279 (36.61) 381 (40.45) 13.000 0.002
TT 33 (4.33) 72 (7.64)
cc 313 (41.10) 189 (37.80) [19]
ABCBI 151045642 CT 345 (45.30) 240 (48.00) 1.400 0.506
TT 104 (13.60) 71 (14.20)
AA 37 (4.86) 35 (10.26) [20]
MCA4R 15489693 CA 247 (32.41) 130 (38.12) 17.712 0.000
cc 478 (62.73) 176 (51.61)
AA 117 (15.35) 14 (14.00) [21]
ANKK1 rs1800497 GA 363 (47.64) 48 (48.00) 0.133 0.936
GG 282 (37.01) 38 (38.00)
AA 494 (64.83) 418 (66.35) [22]
DRD2 rs1799978 GA 233 (30.58) 166 (26.35) 6.620 0.037
GG 35 (4.59) 46 (7.30)
cc 593 (77.82) 532 (84.44) [22]
DRD2 rs1799732 DEL C 155 (20.34) 78 (12.38) 17.452 0.000
DEL DEL 14 (1.84) 20 (3.17)

5. ¥ig
FKBP5. ABCB1. MC4R. ANKK1 1 DRD2 ixX &b 3 [K 75 25 WA AN s o e F v 8 % 455 s AR
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%o I 1 K DR R AT 1) Ay AT R B 1 SRR IR B R I 250 . AEARHR TR, X 762 KGR B AT T
FKBP5 1s4713916. ABCBI rs1045642. MC4R rs489693. ANKKI rs1800497. DRD2 rs1799978 £l DRD2
1s1799732 1% LLJE PRI R (R ARG o A R DR 2R A AR A M ) g THI VA B 2

FKBPS5 154713916 1E—LE R B 5K 5 $H0RE (R85 5y Bt A ¢, (HAE L A (1 AR S 35 A1%, [Rl it
FENE YN NFE AR U (23] AR 905 BEAE DOBAH S FUAFAE Gu i 25 22 5, AT RE SR R B S RE A B D,
FRIE T INFEA T . FKBPS rs4713916 £ 51 515 25 [t B8 1697 IO 3R 2 [ 4775 1538 (st o<k, H
oy T S5 A7 5 (R 1) S5 5 AH LU A5 7 C SE AR R 1 B8 3 oA B8 s VR T B [24]

ABCBI1 ZE R 465 P-GP SN 51z, S 5205 is. ABCBI1 K 151045642 I HR 2 &S24
WIS SR D 22 A PE B VIR 9 [25]. WFFER I, HET 151045642 TT i K AL B3 S BUmi 25 90 1 [ 8 b
FOA I IR B () SR T AF (25 T DUMIN 270388 1 AR I i A ), DRI TT DAY B8 A A IS 2 A 71
BRI REST A . [FIBY, ABCBI1 &K rs1045642 #1220 A5 PE £ S MaHMARAE R SOBEES (8], #5717 TT FEH A1)
AMEEH#E CC Bk CT SR AL MAMAMILL, H BRI A [6]. AW I H{UH 13.6%1E# B ABCBI
rs1045642 TT FEFAY, X 5HARH EIEABRT AL R TS ¥ 2R, RFDUGRNBEF IR 2408 E
FAPUINARZ BT 22 DR KRR . Rk, AT LIYEE ARG rs1045642 TT HEH A B TS 1B L

MC4R (R 4 ZH)TE T ERneh i ik, S0 35S RHPTLL PO #2551 2 4R
WERELA K[12][26]. 5 CA FI CC ZERIBIAHEL, 7 xEEAEL R A& AA R R B 7248 FH 28 — AR
FORS #0025 J5 R BB B Z R N [27]. ZEARWTFE T, AA FEEB LN 4.86% . XF T MC4R rs489693 ] AA
SRR, BRAE RO R EIE B N2, AR B O TE . 6T MCAR B[R 54Tl 24
S EUMR R IAR FLAE F B AU L, AR SRIE 7R BT 2 I AT

ANKKI1 #[F 5 2 EL% 244 D2 (DRD2)EEF I RE 2% VIM O, J15 2 Mol tham it & 42 ¢, it
JE NIRRT 28] K I RLAE[29] RE R K — I 7R, rs1800497 1) G Z5Ar E K 52 Wi b w73 2L9E
IRSE[30]0 B EA RV SNA K, WHEARSN R B3R EIEIN32]. AA 8L AG BRI A AR T2
AT GG AR, BRSNS T = 16]. ST A SRR AME, AT EH EhT
FEAE 2t SR AR XU, 45 R e R At AT 7 B A 35 032 3 DA BRI AR AR 25 B AE 1 XU

DRD2 5K 5 2 Rl tose s i R AE IR A 9%, AN IR BE DR A PR SRAZ T TIR 22 45 1 5 08 1 73 2 A1 )
KEIFEA—F. DRD21s1799732 Al DRD2 rs1799978 F& KA1 5 4 b b [X (1) oAl Ui AFEARFI[22]. &2
—ANHIBOT R E K, EACTEEERER, HAOKERERMETREG A toh, IR
o P ZELRIAR A 43 Z0E JB &, T FRAT T e b K 32Xk B 112 IR SS , R 2 308 vT e RR A £ IS AN AR [y
DB R AT R AT RS A > 24, Kk, DRD2 rs1799732 Fl DRD2 rs1799978 & [ 2 [a] [t iX 4 2 57 vl g
SR HTREAER, HiIX 2 5 B R B I2 W T SR . 36 T 2 2 T SR i I R 1 b 5 e 7 X
() DRD2 &R B2 R AEFE 72 5 o WFIUR B, MEVE RS 73 RUE 58 1 DRD2 151799978 G S5 A BE K R4l
BUIK[33]0 151799978 HIMALTI G 2 25 1L 5 55 —ARPUR M 290097 ORI B R S J2[34], T RIEE B A
SN DR M AT RU[35]. HEHF 1s1799978 G S50 FE KA rs1799732 i 2k i [R] Fé) i FiY B 0T 1 FR 3 I .
BB TR RERINE £ . 475 R T R B A2 SRR [36]. MR I g R, IR AR B
JEXT DRD2 rs1799978 A Jk[AI A4 4557 A8 F R BB, {HAET 1s1799978 G JE PR AL 45 717 35 i rs1799732 2k
BE R4y 3 I 3k o F BT

6. &t

ANTFV ) 2 PR 22 S PR XD URS PR 25 A DU 25 B LA 18 R AF L FEIRIR AR AR, BRZE T BUAR
A DR ARSI 45 Rk 37 R 1 ELRIE FHSE D 259 . SR, BN TR] 22 25 P RDHS A0 1) R 2B R A B
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LG BR[37]0 BR 1 SANJERI 2 25 Ah, ARG AT BRI 3 2 i) S5 R Ay, DIOINIR X i A%
AR5 55 RE IR S 2 8 Y 2 8] 9% AR (R B A

A B
AT AR T T YN R B B & R iy e 5. I T DURE AR o 2024 B35 010 5); 2

5 O MBS IR PR R R, B B RS 5 KRR B, HIB A SRR A
GRS

E&WE

LA PAARPEIACTUE, AR IR AL E SIS HLE] S G R 5 A 7e, SR E
¥, g5 : 20212X001; #T5 DAEMERER 2024 ST 8 A FRITIE , £%%: CYP2D6. CYP2C19
FENZ M5 SSRI PLilAl 2457697 F I FIARERS 97 R0, #fE ERF, 4’5 : 2024089,

SE K
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