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[Abstract] Objective To evaluate the association between serotonin 2A receptor-1438 A/G gene poly-
morphism and the risk of eating disorders. Methods A comprehensive search was conducted in PubMed, Web
of Science, CNKI databases to identify all relevant case-control studies of association. Newcastle-Ottawa Scale
was used to evaluate the quality of the selected articles. We calculated odds ratios with 95% confidence inter-
vals to assess the strength of the association. Sensitivity was evaluated by one-by-one exclusion,and publica-
tion bias was evaluated by funnel plot. Results Overall analysis of 18 studies (including 2 327 cases in the
case group and 2 703 cases in the control group) showed that the -1438 A gene was associated with an in-
creased risk of eating disorders (OR=1.22,95%CI:1.02—1.45,P=0.03). In the subgroup analysis of eating
disorders types and ethnicities,-1438 A allele was significant associated with an increased risk of Anorexia
Nervosa(OR=1.36,95%CI:1.11—1. 67, P=0. 00) and Bulimia Nervosa (OR=1.42,95%CI.1.05—1. 93,
P=0.02)in the Europeans. But there was no significant association between -1438 A allele with Anorexia Ner-
vosa in the Asians (OR=0. 90,95%CI.0.75—1.09,P= 0.29). Conclusion The association between -1438 A
allele and eating disorders risk was different between the Europeans and the Asians.
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G 2SR RMAHL LT, R
¥R ZE AL PubMed., Web of Science. 77 [E 135 % 5 &
JE CCNKD AR T 77 B e 3 & FRE O i JH 4 S0
HhSCR R SO o 3 SCROHR PR A6 R O B 7 A A - (75
hydroxytryptamine 2A receptor” OR “receptor,sero-
tonin, 5-HT2A” OR “HTR2A”) AND (*Feeding
and Eating disorders” OR *Anorexia Nervosa” OR
“Binge-Eating Disorder” OR “Bulimia Nervosa” OR
“Feeding and Eating Disorders of Childhood” OR
“Female Athlete Triad Syndrome” OR “Pica”) AND
polymorphism. H SCEUHE A6 28 OC B Al A0 4% - (“5-5%
g 2A Z K7 OR “5-HT2A Z1K”) AND(“ i# & Fis
37 OR “#APERE” OR “MAMEFTE” OR “HE
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F* 1 MANXEREEZHE
9 1 21 Xf HEH
44 ASCHR P N B 43 Y J5 1% HWE:?
AA  AG GG AA  AG GG
COLLIER 1997 L8] B A EVIEIN PCR-RFLPs 25 33 23 34 117 75 B
HINNEY 1997 [10] 7t ] Y IEIN PCR-RFLPs 20 39 4l 62 177 116 2
CAMPBELL 1998 [11] i [5] L= IE-ON PCR-RFLPs 39 68 45 30 67 53 £
ENOCH 1998 [12] FHE EVIEIN PCR-RFLPs 18 48 24 6 38 25 57
SORBI 1998 [13) HRA MR PCR-RFLPs 23 41 13 10 56 41 2
NACMIAS 1999 (14 B iz A PCR-RFLPs 40 94 34 10 56 41 B
ZIEGLER 1999 [15] 78 ] EYIEPN PCR-RFLPs 7 32 39 21 60 89 £
ANDO 2001 L16] H A ELEIRNUN PCR-RFLPs 21 39 15 32 62 33 2
NISHIGUCHI 2001 017 SN Ep RN PCR-RFLPs 39 8 57 106 191 77 i
GORWOOD 2002 [1¢] el EVIEPN PCR-RFLPs 35 99 80 36 99 64 £
KIPMAN 2002 [19] HN | EVIEIN PCR-RFLPs 27 49 69 22 26 50 2
RICCA 2002 [20] 5K H N IEIN PCR-RFLPs 60 126 48 12 59 44 B
FUENTES 2004 (21 [ %5 [=IE-PN PCR-RFLPs 17 48 30 19 49 39 s
RICCA 2004 (22] KA ENIEIN PCR-RFLPs 3290 26 9 45 35 B
BRUCE 2005 (23] JIEDN EVIEIN PCR-RFLPs 4 17 12 5 14 9 2
RYBAKOWSKI 2006 [24] W= FIMERA PCR-RFLPs 55 60 16 26 49 14 2=
MARTASKOVA 2009 L25] o EVIEIN PCR-RFLPs 16 39 20 11 33 21 57
KANG 2017 [26] [ ESEIKIUN SNaP shot assay 64 134 51 63 127 38 B
AR A S I TR A RS T4 12 W) (Hardy-Weinberg equilibrium, HWE)
EDs Control

Ando (2001) 81 150 126 254 54%

Bruce (2005) 25 66 24 56 33%
Campbell (1998) 146 304 127 300 6.0%
Collier (1997) 83 162 185 452 57%
Enoch (1998) 84 180 50 138 5.0%
Fuentes (2004) 82 190 87 214 54%
Gorwood (2002) 169 428 171 398 6.3%
Hinney (1997) 79 200 301 710 6.0%
Kang (2017) 262 498 253 456 6.5%
Kipman (2002) 123 290 94 19 57%
Martaskova (2009) 71 150 55 130 4.9%
Nacmias (1999) 174 336 76 214 58%
Nishiguchi (2001) 164 364 403 748 65%
Ricca (2002) 246 468 83 230 6.0%
Ricca (2004) 154 296 63 178 55%
Rybakowski (2006) 170 262 101 178 55%
Sorbi (1998) 87 154 7% 214 52%
Ziegler (1999) 46 156 102 340 53%
Total (95% Cl) 4654 5406 100.0%
Total events 2246 2377

Odds Ratio Odds Ratuo

1.19[0.80, 1 79] N
0.81[0.39, 1.68)
1.26[0.91, 1.74] =
1.52[1.06, 2.17] =~
1.54 [0.98, 2.43] =
1.11[0.75, 1.65) -
0.87[0.66, 1.14] I
0.89[0.64, 1.22) 3
0.89 [0.69, 1.15) I
0.80[0.56, 1.15) I
1.23(0.76, 1.97] .
1.95[1.37,2.77) -
0.70 [0.55, 0.90) =
1.96[1.42,2.72] =
1.98[1.35, 2.90] -
1.41[0.95, 2.08] ~
2.36 [1.54, 3.60] -
*

vl 4l

0.98 [0.64, 1.48) =

1.22[1.02, 1.45]

Heterogeneity: Tau? = 0.11; Chi = 73.59, df = 17 (P < 0.00001); ¥ = 77% ) i ! '

Test for overall effect: Z = 2.18 (P = 0.03)

0.01 0.1 1 10 100
Decrease risk  Increase risk
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h 17, P<C0.01,I" =77 % , 5 JF vt 3 - WK FH B ML AL
PR, WFIRAE REW] AT G S50 HE P, 7E-1438
P A A S 7 KR DRDRE 3% e R A R A XU
[OR=1.22,95%CI(1.02,1.45),Z=2.18,P =

0. 037, Hfhy 35 PRI B R 43 BT 25 9 M F 35 2.
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Controls

2.1.1 European

Odds Ratio

Campbell (1998) 146 304 127 300 6.7% 1.26 (0.91, 1.74)
Collier (1997) 83 162 185 452 6.4% 1.52[1.06, 2.17)
Enoch (1998) 69 136 50 138 54% 1.81[1.12, 2.94)
Gorwood (2002) 169 428 171 398 7.1% 0.87 [0.66, 1.14)
Hinney (1997) 79 200 301 710 6.7% 0.89[0.64, 1.22)
Kipman (2002) 123 290 94 196 64% 0.80 [0.56, 1.15)
Martaskova (2009) 71 150 56 130 54% 1.23[0.76, 1.97)
Nacmias (1999) 19 218 76 214  62% 2.18[1.48,3.21)
Ricca (2002) 154 296 83 230 6.5% 1.92[1.35, 2.73)
Ricca (2004) 78 154 63 178 57% 1.87(1.21,2.91)
Rybakowski (2006) 170 262 101 178 6.1% 1.41[0.95, 2.08)
Sorbi (1998) 87 154 76 214 59% 2.36 [1.54, 3.60)
Ziegler (1999) 46 156 102 340 59% 0.98 [0.64, 1.48)
Subtotal (95% CI) 2910 3678 80.5% 1.36 [1.11, 1.67)
Total events 1394 1484

Heterogeneity: Tau® = 0.11; Chi* = 46.98, df = 12 (P < 0.00001); I’ = 74%

Test for overall effect: Z = 2.93 (P = 0.003)

Odds Ratio

J

2.1.2 Asian

Ando (2001) 81 150 126 254 6.0% 1.19[0.80, 1.79) N Es

Kang (2017) 262 498 253 456 7.3% 0.89 (0.69, 1.15) —=I=

Nishiguchi (2001) 57 124 403 748 6.2% 0.73[0.50, 1.07) T~

Subtotal (95% Cl) 772 1458  19.5% 0.91[0.71, 1.16] <>

Total events 400 782

Heterogeneity: Tau® = 0.02; Chi* = 3.05, df = 2 (P = 0.22); ¥ = 34%

Test for overall effect: Z = 0.79 (P = 0.43)

Total (95% CI) 3682 5136 100.0% 1.26 [1.05, 1.52) <&

Total events 1794 2266 . . X ) X X
Heterogeneity: Tau? = 0.11; Chi* = 61.14, df = 15 (P < 0.00001); I* = 75% 0t1 0?2 ofs 1 é é 1'0

Test for overall effect: Z = 2,45 (P = 0.01)
Test for subgroup differences: Chi* = 6.28, df = 1 (P = 0.01), = 84.1%

& 3
Controls Odds Ratio

ents M-H. Random, S

Decrease risk  Increase risk

5-HT2ARs -1438 A/GEREZEMES AN ZREXENRRE (SHEEER)

ds Ratio
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3.1.1 European
Bruce (2005) 25 66 24 56 11.3% 0.81[0.39, 1.68) —
Enoch (1998) 15 44 50 138 114% 0.91[0.45, 1.86) —r
Fuentes (2004) 82 190 87 214 156% 1.11(0.75, 1.65) T
Nacmias (1999) 55 118 76 214 14.8% 159 [1.00, 2.50) o
Ricca (2002) 92 172 83 230 155% 2.04 [1.36, 3.05) ——
Ricca (2004) 76 142 63 178 14.9% 2.10(1.34,3.30) —
Subtotal (95% C) ™2 1030 833% 1.42[1.05,1.93) L g
Total events 345 383
Heterogeneity: Tau? = 0.08; Chi? = 11.27, df = 5 (P = 0.05); I = 56%
Test for overall effect: Z = 2.26 (P = 0.02)
3.1.2 Asian
Nishiguchi (2001) 9% 220 403 748 16.7% 0.66 [0.49,0.90) -
Subtotal (95% CI) 220 748 16.7% 0.66 [0.49, 0.90) <&
Total events 96 403
Heterogeneity: Not applicable
Test for overall effect: Z = 2.66 (P = 0.008)
Total (95% CI) 952 1778 100.0% 1.22(0.83,1.80) <>
Total events 441 786 . ) . )
Heterogeneity: Tau? = 0.21; Chi* = 30.51, df = 6 (P < 0.0001); I* = 80% y y ) 1
0.01 0.1 1 10 100
Test for overall effect: Z = 1.02 (P = 0.31) 5 g i ”
Test for subgroup differences: Chi = 12.13, df = 1 (P = 0.0005), = 91.8% SINOES Smenw
& 4 5-HT2ARs -1438 A/GERFS&HME BN AREXENHFEMRE (S ERER)
x2 AEEEERE T & IR0 A FE I E5S
P /7Y N n Fe [P A5 7Y OR[95%CI] P 2 (%) S P A
pligo g — 18 GA+AA vs. GG 1.03[0.67,1.58] 0.88 91 R
AA vs. GG+GA 1.40[1.08,1.81] 0.01 65 R
AA vs. GG 1.54[1.05,2.24] 0.03 77 R
GG+ AA vs. GA 1.0500.94,1.18] 0.37 0 F
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gk AEEEER T 5FIEEF A IEH S
WA /A Y N n SRR OR[95%CI] pe PC%) SRR
Awvs. G 1.22[1.02,1.45] 0.03 77 R
AN FMEA 13 GA+AA vs. GG 1.39[1.05,1.85] 0.02 69 R
AA vs. GG+GA 1.76[1.27,2.44] 0. 00 66 R
AA vs. GG 2.02[1.28,3.18] 0. 00 77 R
GG+AA vs. GA 1.11[0.96,1. 28] 0.16 0 F
Aws. G 1.36[1.11,1.67] 0. 00 74 R
SZMAEAN 3 GA+AA vs. GG 0.86[0.62,1.19] 0. 37 24 F
AA vs. GGH+GA 0.8700.64,1.18] 0.38 0 F
AA vs. GG 0. 80[0.54,1. 18] 0.26 38 F
GG+AA vs. GA 0.99[0.76,1.29] 0.96 0 F
A wvs. G 0.90[0.75,1.09] 0.29 34 F
BN [SYIEPN 6 GA+AA vs. GG 1.81[1. 34,2, 44] 0. 00 47 F
AA vs. GG+GA 1.66[1.14,2.41] 0. 00 37 F
AA vs. GG 2.14[1.00,4.58] 0.05 62 R
GG+AA vs. GA 0.78[0.60,1.03] 0.08 0 F
Aws. G 1.42[1.05,1. 93] 0.02 56 R
E NN 1 GA+AA vs. GG 0.49[0.31,0.78] 0. 00 — —
AA vs. GG+GA 0.71[0.43,1.17] 0.18 — —
AA vs. GG 0.46[0. 25,0. 83] 0.01 — —
GG+AA vs. GA 1.35[0. 88,2.07] 0.17 — —
Awvs. G 0.66[0.49,0.90] 0. 00 — —

“:ORHIY P AH . R BEUALBI AR 5 F - [5] 52 250 0 A 1

x =61 14(P<C0. 01) , 5 it SR JH Bt ML 200007 A6 Y 3k 45
If. G RERW-1438A AL BE 47 AN A XU
WE R MLOR=1.26,95%CI(1.05,1.52),Z=2. 45,
P=0.01], Hrb @mg A d-1438 A 557 K 45
wE R ROAN 1 KUK B3 8 n (OR = 1. 36, P=
0.003) AHAESE R A &I R &I =5 A b 35 A%
(OR=0.91,P=0.43), L& 3,

X BN 4 #EAT W20 43 87 . 7 Jeei A O SCHR 9 S o
RECT) g 80 %0 ATy R ALK L A A, &5 SRR -
1438 A FEP #5707 & 78 JR BN By KURS: I R W 3% 3 n =i
FEAR[OR=1.22,95%CI(0.83,1.80),Z=1.02,P=
0.31], ¥k A SR AR 1O RHERR 5 &
B R NHEAT - 1438 A S0 5L KR HE B BN i XUES:
HZE[OR=1.42,95%CI(1.05,1.93),P=0.02], I
B4, BEXE 50 A N F-1438A/G N Z 5 S
BN & 9 AH G i 9 491 % BRI 584 1 & . Joik #8471 OR
fHA I B 0% SCE s 5 77- 1438 A S5 A KL A I R
RS AN BN A AR . DL g R 4
T A DRSS AL AT 0 BT o At i PR AL 4 7 45 2R
SR 2,

2.4 HURPESHT RE —HEBR & WF 5 O ik AT
TR 23 BT FORE A T I R0 B O 5 HERR AT S

H ROV R HEAT o0 AT FE . SR AT iy ik DR A TR A
ik s A ST A B AT AT S~ BF 5 1) O B 5 I B O Bl
Xt I 5 9 OR A8 7= A B PR RS2 . X Ba AR SC4E
RENREE I VA 52 B P — WA R AR

2.5 M SR S RLPE A 98 A SRR K R
i 65 » 29 A B i A7 SCRR I I I I e 2 i ey » DL 5
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AT T B MWW, Sk B, 5-HT2ARs -
1438 {7 a5 b4 A S A7 5 PR 2 0 2 I A5 2 s 1 XU
RIZ . FEAR B B B HE AT 43 4 5 e 3 3% 5 TR 3
T AN B KU (H AT S BN R C A .
L2 TR 4 R S Ay b X R ) N Bk — 2P i
AT 20 53 07 0 B 2 2 55 A DR W 3508 m 1 8 IR el
HE AR AN F BN R & XUBS: 5 {5 35 A7 5 0 52 7y #1)EA
R AN YRR .

1999 4 & T —FF Meta 5087 AT 6 5 3
LR R-1438 A ARG H AN KNG JCAH G .
OR{H My 1.31[00.99,1. 73], 2003 4, GORWOOD
FUUg N9 R SCE AT Meta 4B, OR {2 1. 20
[1.07,1.35], PR &5 98 J2 i B PR 2 AN & i 119 XU
HWE. ZIUGBATE A ZFNEENAT 3T
HiE R ARG, b — 0k B . sk
& 5 BRI B R AP 22 S i AT WA o0 A . Bl
1) — s AHOC Meta 43 B [F]AE L HPE M T AN 5-1438
A/G ZEVEM A EE IR IA 99 A BN A 5T .
FHELT 2003 4E R Meta 4387 o ALATT35 00 5 P 20 3 4z
NP SE ) 4538 5 GORWOOD % 1 B 57 —
. [RIREIZ B 58 A B X U N B 254 5l 43 s 1A
WA I BEAT S et B N b 22 (8] Y 22 R . A B
FERL R BN B A SCHR B TR 1R I8k il 56 T-1438
A/GEHN Z 515 BN & K KB 19 A8 5C 7% 1) Meta
I3 6

ABIEFE B UK BRI M 7 i £ B B 51438 A/
G HEH Z B A ST 1 22 5 . B4 T EUR
FED Y 25 5, BE PR PR S-HT B 48 B 6l 551 (selective
serotonin reuptake inhibitors, SSRIs) 4 H §j f T 1%
IR IT B 2L W 7 AR A ) AN b e A A7 22 57
A Meta 53t £ W] SSRIs JFAHEA Bl AN K5
AR B U R 22— T AR AR
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