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Association between the GRIN2B Gene and

Age of Onset in Obsessive—Compulsive Disorder

Syung Shick Hwang, MD', Daeyoung Roh, MD? and Chan-Hyung Kim, MD, PhD?**

Pyeongnae Psychiatric Hospital', Namyangju, Department of Psychiatry?, Institute of Behavioral Science®,
Yonsei University College of Medicine, Seoul, Korea

ABSTRACT

Objectives . An early age at onset of obsessive compulsive symptoms in family studies has been strongly
associated with a more familial form of obsessive compulsive disorder (OCD). Further, many reports have
suggested that early- and late- onset OCD represent separate subtypes of the disorder. The aim of this study
was to investigate the associations between the glutamate receptor, the ionotropic, n-methyl-d-aspartate
(NMDA) subunit 2B gene (GRIN2B) polymorphisms, and onset of OCD in the Korean population.

Methods : We recruited 109 OCD patients and classified them into early- (age of onset <I8 years) and
late-onset groups (age of onset>18). Genomic DNA was extracted from their blood after which the geno-
types and allelic frequencies of the two GRIN2B polymorphisms (5072T/G and 5988T/C) were compared
in the two groups. We also compared genetic data between child- (age of onset<15) and adult-onset groups
(age of onset>19) using the same protocol.

Results . There were no significant differences between the early- and late-onset groups with respect to
genotype. Moreover, we could not find any differences in genotype frequencies between child and adult-on-
set groups.

Conclusions : Our study suggested that GRIN2B polymorphisms (5072T/G and 5988T/C) do not affect
the onset of OCD in Koreans. However, this finding has resulted from a preliminary study and thus, further
study is required. (Anxiety and Mood 2011;7(1):34-39)
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Table 1. General and clinical characteristics of OCD patients according to age of onset
Early-onset (n=54) Late- onset (n=48) p Child-onset (n=42) Adult-onset (n=42) p
Age of onset 13.1£3.07 29.9+8.4 <0.01 12.2+28 29.4+8.1 <0.01°
Sex
Male 41 (75.9%) 28 (58.3%) 0.06 32 (76.2%) 25 (59.5%) 0.10°
Female 13 (24.1%) 20 (41.7%) 10 (23.8%) 17 (40.5%)
HAMD 14.7+7.81 13.9+8.50 0.61 14.5+7.71 14.1+8.53 0.85°
YBOCS 27.3+4.51 27.4+5.70 0.90 27.2+4.52 27.4+5.68 0.89°
: t-test, © : chi-square test. Y-BOCS : Yale-Brown Obsessive-Compulsive Scale, HDRS : Hamilton Depression Rating Scale
Table 2. Genotype frequency of GRIN2B gene polymorphism in an early-onset group and a late-onset group
5072T/G 5988T/C
Genotype Allele Genotype Allele
/T T/G G/G T G /T T/C c/C T @
Early- onset (n=54) 33 (61%) 17 (31%) 4(7%) 83 (77%) 25 (23%) 37 (69%) 15 (28%) 2 (3%) 89 (82%) 19 (18%)
Late- onset (n=48)  30(63%) 15(31%) 3(6%) 75(78%) 21 (22%) 31 (65%) 17 (35%) 0 (0%) 79 (82%) 17 (18%)
a 0.058 0.014 2.309 0.152
d.f. 2 1 2 1
p value 0.971 0.906 0.315 0.697
Table 3. Genotype frequency of GRIN2B gene polymorphism in a child-onset group and an adult-onset group
50721/G 5988T/C
Genotype Allele Genotype Allele
/T T/G G/G T G v T/C cjc T C
Child-onset (n=42) 23 (55%) 15(36%) 4 (9%) 61 (73%) 23 (27%) 29 (69%) 12 (29%) 1(2%) 70 (83%) 14 (17%)
Adult-onset (n=42) 27 (65%) 13 (31%) 2(5%) 67 (80%) 17 (22%) 29 (69%) 13 (31%) 0 (0%) 71 (85%) 13 (15%)
x 1.130 1.224 1.040 0.162
d.f. 2 1 2 1
p value 0.568 0.269 0.595 0.687
271-9 F7)-uy ubgolel ) el whek efsh g AAGel uhE Aol meita] ehgkrk ek Aol W A
U HIE9] Zpol= gllon 27] dhgolld HAH75.9%)7F - oz WEAIZ|E oAl ERske] Blagh AatojAe
o225, 19 R} B FF4(p=0.06) BYILh 4ol— % GRINZB A1) Aol W) gkolr
Aol—dhy ZuiRlol 2 HE5190L o= Ao w2 9 SEeHo]E 9] £=4A|¢l solute carrier family 1, mem-
71 9 i V1 Aol S Y3k B2 F AR ber L gene(SLOIAD 2719 ebchel Bge o
FefolA] zkzte] S Afolol] HAMDS} Y-BOCS Al <13k 7|29 Aol 7]k 7PHW°H4 ele] 2
P Ao o] gz Ajolg WAT & FepiloE0] 7t TeiEle] 9l A AN
o}, E3F Arnold 57°2 4o} bl A Kol M= o)
AR Hlx=9}  Au R (Anterior Cingulate Cortex)e] ZSZEHO|E =
% Zht GRINZBG QAT #alge] 98-S shelstof
Fehlo| 27} welo] 9l
Aol 7]y et
1=
diz}off

z7)-upy Zpupgole] wajo
ARl o] Taiajo] AT R| oo 2o
AR}

4%
of & 5072T/G
9218 HlE= 2% Hardy—Weinberg equili-
A2 wlzet o )
+  7HsAE Arlstant v 2
oo} GRIN2BG- A} 2] ¢
Rolth H o Lo] Aulol Al Aol— W AJol-uky 7k
A7} whg A7} e
[e]

H 23]
T o
319)
$91ch(Table 1), 27— 9 7] 7Jubgolo} sof—
PAREIAS T
o
2 "ol o] 215 I3} 3L Wi GRIN2BS
(e} ;1<_ —‘E)—r
olgA 2T} ke ol

BA
9 AgQl-dry 7))
5988T/C -+
brium FoA Hojubz] ookt
Z(allele) F1:E9] ¥ R4 T 7HA] EFFE O w2
7k0] on] gl zjo] WA %] FoFrH(Table 2 and 3)
J'éll' =0
o] Lhe x| oko} GRIN2B
L O] A& S-S AlAKSEAL )
Z R R WelS tiAre & 3 Arnold 5779 Aol Aet=
37

i
2 Aol A] ZFeraofl o] " A]7]e} glutamate receptor,
=84 #

A A
ionotropic, NMDA subunit 2B gene(GRIN2B)

Anxiety and Mood | Volume 7, No 1 | April, 2011



GRIN2B 71Xt ZEbEfof 2 i
2], GRIN2BG-AA} 1A 0 2 Arolg) ghatelo] )
A Zhertoe] Biye) a3t A& S| 7] fEY
2= 9t} E3F GRIN2BS- A 2] Wolo o3t a7}t
A 7] wjie] H Ao AT AL o] tiAtoAE
olgigl z}ol& Ejlal] oy o] WEY 4= qlrk
WA EAE vlasto] HokS o= 27— 9 4of—
e Zhakofoll A 2% Y-BOCS2] & #4=9} HDRSZ
23 TS M T 9 Al ZuEgofjo
A &9 et o) 31% zZo|7h §igltt oo A=
of Al B 27—y Zhaofjo A Y-BOCSS] d47t &=
Chs B p7%% glon I‘HTTJ Aol A= HPtﬂA171011
W2 Y-BOCSY] £ A<4=9} HDRSZE H7}3t 9-&-2Afo)
olu] 9l 2ol ¢lirt % w3 HDRSE é gk ¢
S50 AZm A 27]- W Lol—why Fubglofel &
7|-E Aol Zhabofjo| A Zfol7 ERukA] k)
ol Z7|-7dof e} A ZrEol7t &5

= 37]-¢

AZkwol| A Zpo|7F YA fethe 7]E9) ST U

= Axtol}, o|gjgt Avt= WA 7L Fuapgele] Uk
AJARRRCE T oAt

SE3| A7 Foln2 o W2 S gfez o 25 ¢

5k 9e]o] AATolA] WA Aol Bapel wie] A
110482 A} o Bk ol @j5tolx Alajat ofs)
ZAPLL Sl ) Al ofstR AR oL 2ol 7t Lz 1
Holch et Aol £219) 7ol YU ol
welo uEs a2 Ao R sgonz
B} 02 B4 S A2 4 gk ol B4 o
Aok QUARAE O B Aol WAL ¢

SRS etk 7)2e] T An e axsh S

ojc}. & Aol 27|z Aop—y TFEPofitoll A o
AgAto] vl g2 242} 75 9%} 76.2%2 TEE|SIL od
Aib= 712 AFolA BiEE 60~78%%} HIS:E Hxo)

o} 3097 7] - il Aol ZlakRlol tu) Bl Wl u] Y
Hlg2] Zpol7} FAX R FofsiA|= ghokont 27U
Zrapollof A WRlel o] Er]-vk 7luktoll Kk A
20 & =2 A3 (p=0.06) Hrt, ol WrEAl7|et &
dH Sol3 7t AL 7Hsde A, e Rk o
off et A7l Agut fAdsH Afolg AwEs
22 ofm|7t ek

2 AT e 2 AR 7HAIAL Siek AA, 9l
A AGgISEo] oo 2ot giArte] I 7|7} 28E] FX
ET EA), GRINZBRAAE F 749 {244 ch At 4
Atsto] thFeh GRINZBA A2k F-2gh vzt 5530

38

the Holrt,

oz Flglo
upgole] HhAY|S vl mgrke

L

S & 3l & o theFst GRIN2BH

Z]
&

10.

11.

12.

13.

14.

15.

T B ATE AElolehs AT AFNTL

A ol 7l 2

=
o

'

), FYoAe HZ 2 GRIN2BHA T
ol 2L oJuj7} Qi 5
o] ATE ujgro 2 r W 7ukalel xS

A& =

an

o2 o o

NS

e KL

-

_1

fu

A7k Bag Aolck
Fepilol= 484 2y o

offl

REFERENCES

. Leckman JF, Grice DE, Boardman J, Zhang H, Vitale A, Bondi C,

et al. Symptoms of obsessive-compulsive disorder. Am J Psychiatry
1997,154:911-917.

. Cavallini MC, Di Bella D, Siliprandi F, Malchiodi F, Bellodi L. Ex-

ploratory factor analysis of obsessive-compulsive patients and as-
sociation with 5-HTTLPR polymorphism. Am J Med Genet 2002;
114:347-353.

. Pauls DL, Alsobrook JP 2nd, Goodman W, Rasmussen S, Leckman

JF. A family study of obsessive-compulsive disorder. Am J Psychia-
try 1995;152:76-84.

. Inouye E. Similar and Dissimilar Manifestations of Obsessive-Com-

pulsive Neuroses in Monozygotic Twins. Am J Psychiatry 1965;121:
1171-1175.

. Cavallini MC, Pasquale L, Bellodi L, Smeraldi E. Complex segrega-

tion analysis for obsessive compulsive disorder and related disorders.
Am J Med Genet 1999:88:38-43.

. Zohar AH, Pauls DL, Ratzoni G, Apter A, Dycian A, Binder M, et al.

Obsessive-compulsive disorder with and without tics in an epide-
miological sample of adolescents. Am J Psychiatry 1997;154:274-
276.

. Swedo SE, Rapoport JL, Leonard H, Lenane M, Cheslow D. Obses-

sive-compulsive disorder in children and adolescents. Clinical phe-
nomenology of 70 consecutive cases. Arch Gen Psychiatry 1989;
46:335-341.

. Delorme R, Golmard J, Chabane N, Millet B, Krebs M, Mouren-

Simeoni MC, et al. Admixture analysis of age at onset in obsessive-
compulsive disorder. Psychol Med 2005;35:237-243.

. Zohar J, Chopra M, Sasson Y, Amiaz R, Amital D. Obsessive com-

pulsive disorder: serotonin and beyond. World J Biol Psychiatry 2000;
1:92-100.

Greist JH, Jefferson JW, Kobak KA, Katzelnick DJ, Serlin RC. Ef-
ficacy and tolerability of serotonin transport inhibitors in obsessive-
compulsive disorder. A meta-analysis. Arch Gen Psychiatry 1995;52:
53-60.

McDougle CJ, Goodman WK, Leckman JF, Lee NC, Heninger GR,
Price LH. Haloperidol addition in fluvoxamine-refractory obses-
sive-compulsive disorder. A double-blind, placebo-controlled study
in patients with and without tics. Arch Gen Psychiatry 1994;51:302-
308.

Pian KL, Westenberg HG, van Megen HJ, den Boer JA. Sumatriptan
(5-HT1D receptor agonist) does not exacerbate symptoms in obses-
sive compulsive disorder. Psychopharmacology 1998;140:365-370.
Khanna S, John JP, Reddy LP. Neuroendocrine and behavioral re-
sponses to mCPP in Obsessive-Compulsive Disorder. Psychoneu-
roendocrinology 2001;26:209-223.

Rosenberg DR, MacMaster FP, Keshavan MS, Fitzgerald KD, Stew-
art CM, Moore GJ. Decrease in caudate glutamatergic concentra-
tions in pediatric obsessive-compulsive disorder patients taking
paroxetine. ] Am Acad Child Adolesc Psychiatry 2000;39:1096-1103.
Maione S, Rossi F, Biggs CS, Fowler LJ, Whitton PS. AMPA recep-
tors modulate extracellular 5-hydroxytryptamine concentration and
metabolism in rat striatum in vivo. Neurochem Int 1997;30:299-304.

Anxiety and Mood | Volume 7, No 1 | April, 2011



IMAI =
(=) S

Ok

27. Arnold PD, Rosenberg DR, Mundo E, Tharmalingam S, Kennedy JL,
Richter MA. Association of a glutamate (NMDA) subunit receptor

gene (GRIN2B) with obsessive-compulsive disorder: a preliminary

study. Psychopharmacology 2004;174:530-538.
28. Fontenelle LF, Mendlowicz MV, Marques C, Versiani M. Early- and
late-onset obsessive-compulsive disorder in adult patients: an ex-
ploratory clinical and therapeutic study. J Psychiatr Res 2003;37:

16. Jan de Beur SM, Ding CL, LaBuda MC, Usdin TB, Levine MA.

Pseudohypoparathyroidism 1b: exclusion of parathyroid hormone
29. Busatto GF, Buchpiguel CA, Zamignani DR, Garrido GE, Glabus

and its receptors as candidate disease genes. J Clin Endocrinol
127-133.

ME, Rosario-Campos MC, et al. Regional cerebral blood flow ab-

normalities in early-onset obsessive-compulsive disorder: an explor-

atory SPECT study. J] Am Acad Child Adolesc Psychiatry 2001;40:

17. Loftis JM, Janowsky A. The N-methyl-D-aspartate receptor subunit
30. Bogetto F, Venturello S, Albert U, Maina G, Ravizza L. Gender-relat-

Metab 2000:85:2239-2246.
NR2B: localization, functional properties, regulation, and clinical
implications. Pharmacol Ther 2003;97:55-85.
18. Laurie DJ, Bartke I, Schoepfer R, Naujoks K, Seeburg PH. Regional,
developmental and interspecies expression of the four NMDAR?2
347-354.

ed clinical differences in obsessive-compulsive disorder. Eur Psychi-
31. Karno M, Golding JM, Sorenson SB, Burnam MA. The epidemiolo-

subunits, examined using monoclonal antibodies. Brain Res Mol
atry 1999;14:434-441.
gy of obsessive-compulsive disorder in five US communities. Arch

Brain Res 1997,51:23-32.
32. Zohar J, Gross-Isseroff R, Hermesh H, Weizman A. Is there sexual

19. Rauch S, Whalen P, Dougherty D, Jenike M. Neurobiologic models
of obsessive-compulsive disorder. In: Jenike M, Baer L, Minichiello
W, editors. Obsessive-compulsive disorders: practical management.
St Louis: Mosby;1998. p.222-253.
20. Spitzer RL, Williams JB, Gibbon M, First MB. The Structured Clin-
ical Interview for DSM-III-R (SCID). I: History, rationale, and de-
Gen Psychiatry 1988;45:1094-1099.
dimorphism in obsessive-compulsive disorder? Neurosci Biobehav
Rev 1999;23:845-849.
33. Lee H, Namkoong K, Lee M, Min S, Kim S, Song D, et al. Epidemi-
ologic study of psychiatry in Kang-Hwa Do (III) - Life time preva-
lence of major psychiatric disorders. J Korean Neuropsychiatr Assoc

1989;28:984-999.
34. Lee J. Epidemiologic study of psychiatric disorder in Korea (XII)-

scription. Arch Gen Psychiatry 1992:49:624-629.
21. Rosario-Campos MC, Leckman JF, Mercadante MT, Shavitt RG,
Prado HS, Sada P, et al. Adults with early-onset obsessive-compul-
Prevalence of obsessive compulsive disorder. J Korean Neuropsy-

sive disorder. Am J Psychiatry 2001;158:1899-1903.
22. Hemmings SM, Kinnear CJ, Lochner C, Niehaus DJ, Knowles JA,
Moolman-Smook JC, et al. Early- versus late-onset obsessive-com-
pulsive disorder: investigating genetic and clinical correlates. Psy-
chiatr Assoc 1994;33:5-17.
35. Kim C, KA. C, Koo M, Nam Y, Hong C, Lee H. Clinical character-
istics and courses in patients with early-onset and late-onset obses-
sive-compulsive disorder. Korean J Psychopharmacol 2003;14:163-

171.
37. Albert U, Picco C, Maina G, Forner F, Aguglia E, Bogetto F. [Phe-

23. Goodman WK, Price LH, Rasmussen SA, Mazure C, Fleischmann
Assoc 1998;37:225-233.
nomenology of patients with early and adult onset obsessive-com-

chiatry Res 2004;128:175-182.
RL, Hill CL, et al. The Yale-Brown Obsessive Compulsive Scale. L.
36. Kwon J, Lee D, Yoon D. Clinical characteristics of obsessive-com-
pulsive disorder (Inpatient record study). J Korean Neuropsychiatr

Development, use, and reliability. Arch Gen Psychiatry 1989;46:

1006-1011.
24. Hamilton M. Development of a rating scale for primary depressive
illness. Br J Soc Clin Psychol 1967,6:278-296.
25. Dickel DE, Veenstra-VanderWeele J, Cox NJ, Wu X, Fischer DJ,
pulsive disorder]. Epidemiol Psichiatr Soc 2002;11:116-126.

Van Etten-Lee M, et al. Association testing of the positional and
functional candidate gene SLCIA1/EAACI in early-onset obses-

sive-compulsive disorder. Arch Gen Psychiatry 2006;63:778-785.
26. Arnold PD, Macmaster FP, Richter MA, Hanna GL, Sicard T, Bur-
roughs E, et al. Glutamate receptor gene (GRIN2B) associated with

reduced anterior cingulate glutamatergic concentration in pediatric
obsessive-compulsive disorder. Psychiatry Res 2009;172:136-139.

Anxiety and Mood | Volume 7, No 1 | April, 2011

39



