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Ab$tnct

Beckgnound: Some evidence suggests tha genetic frtors contribute to susceptibility to drug abuse such as

methamphetamin and that dopamine{uinone produced by dopmine might be involved in the mechanism of
symptoms associated with psychotic meBnmphetamhe (MAP). Quinone deCIxification is catalyzod by a group

of proteins, namely quinone oxidoreductase NaO). In this study we analyzed serum NQO2 levels by examining
ELISA Sandwich in clients who used methamphetamirrc. Methods: This research is a Case{ontrrol to
determine the contribution of NQO2 to the ernergence of psychotic disorders due to methamphetamine abuse.

The case group is residents who consume methamphetamine with psychotic characteristics, while the control
group is clients who consume methamphetamine withortr psychotic ctraracteristics Results: The mean value of
NQO2 gene protein in the Elisa Sandwich examination for the case group was lower than the value of the control
group (I,2a6 < 3,657). The t test showed the value of sig (Equl variances not assumed): 0,000 that value is less

than 0.05 ({.05), this shows the difference in the value of content protein NQo2 between the case group md tIre
control group. Then the cut-off point of the Receiver Operating Characteristic (ROC) cunre in this shrdy is
recommended statisticatly between 1,960 and 2,165, meaningthat if the expression value of protein content>
2.165 then the potential for psychotic suffering is greal, on the other hand if < 1.960, ttre potential is small for
suffering from psychotics Conclusion: The protein corrtent of the NQO2 gene in the Elisa Sandwich exarination
between the case and contnol groups is different, the case goup is lower than the control. While the CURVE ROC
(Receiver Operating Characteristic) Cut0ff value is recommended statistical Iy between I ,960 and 2, I 65 .

Keywrd.s: Methanphetunine, Dopnine, N8O2 senorr lcwl, Metlwttphetanine Pslrhaic-

Introduction hre been reported to be stable (12). However, tlrere has

been a draSic increase (1589o) in the last five years

namely the comumption of methamphetaminel{'ler0.

Methamphetmire abusers can also cause psychotic

s)mptoms similar to schizophrenia (Schizophrenia-like

psychosis) but there are also methamphetamine abusers

who do not experience psychotic symptoms2a2s. As a
rcference from several previous studies thar contributed

to our researctU ttere are two sources of reference tha
we can poirt out, namely:

Recenfly, methamphetamine abuse has becoure

a major problem and developed into an intemational

problema. According ta tlrc lJntted Nations ffice on

Drugs and Crime (LTNODC), methamphetamine is a
dangerous substances and the 2'd ranks after hashistr/

cannabis in the I $ rank of &e 20 types of zubstarrces tM
are often misusedle- The prevalence ofnarcotics abuse in

the world from 2006 to 2013 has increasedre. In the last

fiveyears,the trend ofamphetamine type hasdeclined by
around I 57o in various countries, while the use ofecstasy



a Fwrctional plymorphisms of tlre N8O2 gene is

ossmiated. with methonphetanirv pqltctrus*-

(ohce, s- d allt1.t7.

b. Cagnitive impairment is related to axiddiw stress

md chemokine levek in first plnlntic elisodes-
(Mutitw{engotitabmgoa M o, oll, SchizafrT Res

2012, 137:66-72).

Material and Method

Study lles[n and Subject

This research is acase-contnol todetqminethe effect

of NQO2 gene on the onset of psychotic symptoms due

to mettramphetarnine abusert2. The Selection Criteria
for clients who only consume methamptretamine with a
diagnosis of Behavioral Mental Disorders drre 1o theur
of methamphetamine addictive substances with psychotic

characteristics for the c:ne group, while those who do

not have psychotic characteristics as a control grnp
and are currently undergoing inpatient rehabilitation

progratns at the BNN Baddoka Rehabilitation Center.

Inclusion Criteria: Methamphetamine abusers, aged

20 - 50 years old, qualiff as methamphetamine abuse.

Exclusion Criteria: Clients suffering fi:om Mental

Disorders and Behavior due to addictive substances other
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than meframphetamine. There is a hisory of Mitary
disorde.n in thPsycbtic group, sutr€ringfrom Severc

PtrFical Discce and cutsrnptim of potynrbffince

during the past yeare'}3.

Populetftm of Rcsearch:

a Case grCIrp: Methamphetamine users have Psychotic

disorders, after being examined with the criteria of the

Brief Psychi*ic Rating Scale (BPRS) nrd the

Diagnostic And Statistical Manual of Menhl Disorder
(DSM v)-

b- Control group: Methamphetrnine type who do

nct experime Psychotic disorders (examination

instruments also \ilith BPRS and DSM \f).

Stetistical Analysb

Analysis of the data in this study @lisa's potein
conten$ using st*istical application assistance, IBM
SPSS version 24-Ta see the difference betweenthe two
samples, namely the case group and the conuol group,

an independent t test was performed. Then to determine

the cutoff point between psychotic and non-psychotic

(Specificrty ard Sensitivity), by Receiver Operational

Characteristics Curve (ROC) test and then performed

AUC test (Area Under Curve) so that cut*fffrom data

obtained in both groups.

Results

Teble l- Cheraeterlstic ofsubject besed on ege and gender

Table I shows that tlrc age of the subjects in the case group ranged from 2G35 years (900/o), most of the men

were 29 (96.7W, and the rcst werc wom€n-

Distribution of cese subjects (n = 30) Distribution ofcontrol subiccts (n = 30)

Ages n Yo Ages n Va

2G35 yn
3G50 yrs

27

3

90

l0
2G35 yrs

3G50 yrs

27

3

90

t0

Gender Gerder

Men

Worren

29

I

963
3

Men

\llom
30

0

100

0
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T-Test

Independerfi t test is a Est to se€ the ditrcreme between tlre two smrple grxqrs, namely @s€s and contnols-

The mean value of Elisa protein levels in llre case group (12a6) is smallerthan fu comtrol grorry (3,65D-

Thc result of t-test showed the sig. valrc of 0.000 was less than 0.05 (< 0.05). It shows that H6rcjectod ed H"
accepted, meaning that there were significant differences between case and control groups.

ROC (Receiver Operating Characterbtic) KLIRVE

ROC Curvc

0,0 o,a o.5 o.8 1,O

I - Specitrcity

Diagonal segments are produced by ties.

Figrrc l. ROC Cuvcs ir Ce Cortrol Grcrpo

The ROC (Receiver Op€rding Characteristic) curve shows that the value is far from the 50plo line and close to
l00o/o-

E
E
Eat,

Trbte 2, Indcpcndat Semplcs Ttst

l-evcne's Tcst
for Equelity of

Verianca t{cst for Equelity of Mans

F sig. t df sig-
(2-trilcd)

Mcen
IXfierencc

Std- Error
I!'ifierrucc

957e Confidcnce
lntcrrd oftlc

Difrcrcncc

lawcr Upper

Content
Sandwich

Elisa

Equal varianoes

assumed
r0,668 ,W2 t2,tM 58 ,000 2,41100 ,r9853 2,0t359 2.8084r

Equal variances not
asqrmed

12,t44 49,6U ,000 2,4t 100 ,19853 2,A,2t7 2.80983
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Table 3. Area Under the Cume

Test Result Veriebh{s}: PROTEIN LEVEI-S SANDwICII ELISA

The test result yariable(s): PROTEIN LEYELS SANDWICH ELISA has at least orrc tie between the positive

actual smrc group ardthe negative actnl state goqp. Strtisics may be hiased.

a- Underttre assumpion

b. Null hypotftesis: tnre area: 0.5

The AUC (Area wder the Curve) nalrr is 98.6'/c (IK957o; *6-2Ye - l00p/o), meaning that if the ELISA

Sandwich protein cont€nt / conGnt score is used to diagnose the pr€serce or absence of psychotic symptoms due to

methamphetamine abuse in 100 clientg tten fie right cmclusion will be obtained d 98.6 clients.

Teble 4. Coordinetcs of the Cune

Tcst Result YrrhbHs): PROTEIN LEYEI-S SANDWIgfl EIJSA

Area Std. Error Asymptotic S[.b Asym ptotic 95'lr Confidcace Intervd

.986 ,al2 ,ofi!

Lows Bsund UpperBord

"%2 t,ofiI

No. Positivc if Greatcr Thrn or Equel Tor Scnsitivity I - Spcciftity

25 r.qi00 l,uo ,r00

26 2,1650 r,(m0 .ffi7

TIE t6t rcsuh variab(s): PROTEIN LEVELS

SANDWICH ELISA has at least one tie benreen the

positive actual state group md the negative actual state

grouP.

The smallest cut-offvalue is the minimum observed

test value minus l, and the largest crsoffvalue is tr
maximum observed test value plus I. AII the other cut-

offvalues are the averages of t'ro consecutive ordered

observed test values-

Discussion

As is known that methamphetamine is one type of
narcotics that are stimulant, if consumed witl affect all

pansofdn brain, eryecially inlhe limbic systenq namely

the Nucleus Acumbens and Veatral Tegmentd Area to

activate dopa'nine (DA), tlrcn doparrine is releasedl6.

fum storage- divesicular sites to the cytoplasm so that

tlre anrount of DA increases in tlrc brain. Furttrermore,

DA can carry out automdic oxidation to prodme DA-

Quinones. DA-Kuinon is a very reactive molecule and

easily produces semiauinones that are not stable by the

reduction pmc6s. Serniauinones enter the redox cycle

together with oxygen molecule to form reactive oxygen

species (ROS).

The4 ROS and serniquinone cause oxidative

sfiress. Ther€fore, it can be said that this oxidative
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stress plays an important role in the mechanism of
MAP, where this is evidenced by the involvement of
DA-Kuinon in the mechanism of MAP which indtrces

neurotoxicity and psychotic symptoms in humansra'15.

DAnuinone is usually detoxified by genes catalyzed

by the Quinoneoxidoreductase (NQOs) protein group

and also this gene protects brain cell damage from

oxidative stress. ln humans, genetic evidence indicates

that Quinoneoxidoreductase (N@s) has four gene

loci, both of which have been identified as NAD (P) H-
quinone oxidoreductase I (NQOI) (Ross et al.) and

NRH quinoneoxiductase 2 (N@s) NQO2;9' tt.

ln a research article such as that conducted in

Japan by Ohgake, S., etal with the title *IIIQO2 gene

polymorphism associated with methamphetamine

psychosif, in his research found a percentage (11.lo/o)D

I D ofNQO2 genes in patients with prolonged psychosis

had double the control (4.8o/o'). On the other hand ftis
study shows that the NQol polymorphism(ProlSTSer)

in which this gene is not associated with MAP abuse-

The NQOI gene is proven to be a risk factor for breast

Itmg and leukemia3' 14' rE- It has been explained tlm
methamphetamine is a type of narcotic that is stimulant,

because it affects the release of excessive dopamine

neurotransmitters from Nucleus Accumbens (NA) and

Venhal Tegmental Area(VTA) in the Limbic System that

causes psychotic disonders. Meanwhilg the NQO2 gerrc

serve.s to detoxifr the effects of excessive dopamine, as

well as protect brain organs from the effects of excessive

dopamine poisoning which can cause permanent brain

dam4gera.

This NQO2 gene is "Helpet'', so it is normatively

assumd that the lack of regulation of the NQO2

gene causes expression of the prrotein content of tlp
low NQO2 gene, this can cause psychotic disorders

in methamphetamine usersl4'l5n due to insufficiency.

detoxification fimction and protection ofthe NQO2 gene.

Further studies such as those conducted by Ohgake et

at. (regarding &e NQOA gene polymorphism), we then

triedto conduct another study, namely how ttre influence

or contribution of protein levels from the NQO2 gene

to psychotic disorders in methamptretamine trsenF
rr. Analysis of NQO2 gene protein content through

Sandwich Elisa examination for occupants / perpetrators

of methamphetamine abuse in the control group (Mental

Disorders and Causative Behavior of Amphetamine

Type Non Psychotic Stimulant Type) and case

goups (Mental Disorders and Behavior of Addictive

Substances of Amphetamine Type of Stimulant with
Addictive Substance with Psychotic Type) ) gives

different results, where the average value of the protein

content in the control group is higher (3,657) than in

ttre case (1,246). Whereas the recommended KURVE

ROC (Receiver Operafing Characteristic) cut-off is
satistically recommended between 1,960 and 2,165,

with a sensitivity value of 1009t/o and specificity > 90o/o,

it means that a cut-offvalue osf 1,960 to 2,165 which

can be used as a reference for the presence or absence

potential psychotic disorders in methamphetamine abuse

Conclusion

a The mean valrrc of the NQO2 gene protein level in

the Sandwich Elisa examination for the case group ie

MAP users : l,246,lower than ttre value of the control

grcup ie non Psychotic MA users : 3,657.

b. The t-test rcsults show the value of sig. (2-tailed) :
0,frD (smaller than alpha:0.05 ({.05)), so it can be

assumed that ttrere are differences between the samples

in the case ad contnol groups.

c. CutSff CURVE ROC (Receiver @rating
Characteristic) recommended statistically in both

goups is between l-960 and 2.165, meaning tlm if the

exprasion valrr of protein content >2-165 then tlrc
potential for psychotic suffering is grea! on the other

hand if <1.960, the potential is small for suffering from

psychoticsl 2r.
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