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Background: Oxidative damage in the central nervous system is increasingly recognized as an important pathological process in many
diseases. Previously, our laboratory found that oxidative damage to lipids and proteins was increased in postmortem brain tissue from
patients with bipolar disorder and schizophrenia. In the current study, we analyzed oxidative damage to nucleic acids in the CA1, CA3
and dentate gyrus regions of postmortem hippocampus tissue from patients with bipolar disorder, schizophrenia and major depression.
Methods: We examined oxidative damage to nucleic acids by performing immunohistochemistry with a monoclonal antibody that recog-
nizes both 8-hydroxy-guanosine in RNA and 8-hydroxy-2’-deoxyguanosine in DNA. Results: We found that the amount of oxidative
damage to nucleic acids was elevated in the CA1, CA3 and dentate gyrus regions of the hippocampus among patients with bipolar disor-
der, schizophrenia and major depressive disorder. This damage was predominantly in the cytoplasm, suggesting that the damage was
primarily to RNA. Compared with oxidative damage in control samples, the magnitude of damage was high in patients with schizophre-
nia, modest in patients with bipolar disorder and lower in patients with major depression. Limitations: The interpretation of our results is
limited by a number of factors, including the retrospective review of patient history, the relatively small sample size and the inclusion of
patients who had substance abuse and were undergoing various drug treatments at the time of death. Conclusion: Our results suggest
that oxidative damage to RNA, rather than to DNA, occurs in vulnerable neurons of the brain in patients with major mental illness and
may contribute to the pathology of these disorders. The magnitude of RNA oxidative damage may be associated with the severity of
mental illness.
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Introduction

Oxidative damage results from an overproduction of reactive
oxygen species (ROS) that overwhelms the cellular antioxi-
dant capacity. Brain cells are more vulnerable than other cells
to oxidative damage because the brain consumes about 20%
of the body’s total oxygen, although it constitutes less than
2% of total body weight. The significance of oxidative dam-
age as a component of many disease processes in the central
nervous system is being increasingly recognized. Oxidative
damage has been found in neurologic disorders such as
Parkinson disease and Alzheimer disease,1,2 and it was re-
cently identified in mental illnesses such as bipolar disorder
and schizophrenia. For example, increased lipid peroxidation
and decreased activity of the antioxidant defence enzymes
superoxide dismutase and catalase were found in the plasma

of patients with bipolar disorder,3,4 the expression of the an-
tioxidant enzyme glutathione s-transferase A4 and M3 sub-
types was reduced in postmortem brain samples from pa-
tients with bipolar disorder,5 and increased nitric oxide
radicals and decreased levels of glutathione and related an-
tioxidant enzymes were found in the postmortem brain tis-
sue of schizophrenia patients.6,7 These findings suggest that
the process of oxidative damage may play an important role
in the pathology of bipolar disorder and schizophrenia. Re-
cently, many studies have shown that mood-stabilizing
drugs and antipsychotic drugs inhibit oxidative damage and
increase various antioxidant enzymes,8–14 suggesting that the
process of oxidative damage may be targeted by these drugs.
In a clinical study involving twins, the bipolar twin had in-
creased lipid peroxidation compared with the healthy twin.15

This elevated lipid peroxidation was normalized after mood-
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stabilizing drug treatment,15 suggesting that antioxidative ac-
tion may have a therapeutic indication in this disorder.

Previously, our laboratory found that oxidative damage to
lipids and proteins was elevated in the postmortem brain tis-
sue of patients with bipolar disorder and schizophrenia.16,17

Reactive oxygen species react not only with lipids and pro-
teins but also with nucleic acids, thereby inducing oxidative
damage to DNA and RNA. Guanine in DNA and RNA is
more sensitive to ROS attacks than are the other bases. Reac-
tive oxygen species oxidize guanine and generate 8-oxo-7,8-
dihydroguanosine (8-OHG) in RNA and 8-oxo-7,8-dihydro-
2-deoxyguanosine (8-OHdG) in DNA. 

The hippocampus is a medial temporal structure involved
in the Papez circuitry18 that is responsible for emotions and is
susceptible to damage during chronic stress. Recent studies
have indicated the presence of cellular damage and volumet-
ric changes in this brain region of patients with mood disor-
ders and schizophrenia.19,20 Because one factor that may be
important in these changes is oxidative stress, we analyzed
the amount of oxidative damage to nucleic acids in the CA1,
CA3 and dentate gyrus regions of postmortem hippocampus
tissue from patients with bipolar disorder, schizophrenia and
major depressive disorder.

Methods

Postmortem brain tissue

We obtained human postmortem sections from the Stanley
Medical Research Institute’s brain collection. We included
sections from the anterior hippocampus of patients with
bipolar disorder, schizophrenia and major depressive disor-
der as well as nonneurologic, nonpsychiatric controls. The
tissue sections were 10-µm thick, formaldehyde-fixed, paraf-
fin-embedded, slide-mounted coronal sections. The sections
were matched for age, sex, postmortem interval, pH and
mRNA quality. Diagnoses were retrospectively established
by 2 senior psychiatrists using DSM-IV criteria. The partici-
pants’ demographic information is summarized in Table 1.
Detailed clinical information, diagnostic procedures and
other demographic information for these participants are
available in previously published studies.21,22

Immunohistochemistry

We hydrated the tissue sections through graded ethanol

baths, and the paraffin was removed by use of xylene. The tis-
sue sections were then rehydrated, blocked with 5% normal
goat serum with 0.3% Triton X-100 for 1 hour at 22°C and in-
cubated with a monoclonal antibody that recognizes both 
8-OHG in RNA and 8-OHdG in DNA (1:100; QED Bioscience
Inc.) and an antibody for β3-tubulin (1:200; Chemicon Interna-
tional) at 4°C overnight. After washing the sections with
phosphate-buffered saline, we incubated them in a 1:1000 di-
lution of Alexa-568–conjugated antimouse IgG (Invitrogen
Canada Inc.) and a 1:1000 dilution of Alexa-488–conjugated
anti-chicken IgG (Invitrogen) for 2 hours at room tempera-
ture. After washing, we covered the sections with fluorescent
antifade mounting media (Invitrogen) and a cover slip.

We examined the fluorescence-labelled sections at 40×
magnification using an Eclipse E600 microscope with NIS-
Elements Advanced Research version 3.0 software (Nikon
Canada). We captured images from 5 fields of each region. In
the CA1 and CA3 regions, we examined the intensity of each
positively labelled cell. Regions of the field without specific
immunoreaction were used as background. We captured all
images with uniform threshold and intensity settings. We
quantified the fluorescence intensity of each field using 
image analysis software. The fluorescence intensities of the
CA1 and CA3 regions for each slide were calculated as follows:

Fluorescence intensity = (intensity of cell 1 – intensity of
the background) + (intensity of cell 2 – intensity of back-
ground) + … + (intensity of cell n – intensity of the back-
ground).

Because the cells in the dentate gyrus region were so
dense, we could not count the individual cells. Thus, we ex-
amined the total intensity of 5 fields. This intensity was calcu-
lated as follows:

Fluorescence intensity = intensity of 5 fields – intensity of
the background.

We processed and evaluated 2 adjacent sections for each
patient. Immunohistochemical and imaging analysis were
performed in a blinded fashion on 4 groups in parallel.

Statistical analyses

We assessed the differences between groups by use of 1-way
analyses of variance followed by post-hoc testing (Tukey
honestly significant difference). Because we analyzed data for
the CA1, CA3 and dentate gyrus hippocampal subregions,
we considered p values less than 0.0167 (p = 0.05/3) to be sig-
nificant because of the Bonferroni inequality adjustment for

Table 1: Demographic characteristics of study participants

Group; mean (SEM) [range]*

Characteristic Control participants Major depressive disorder Bipolar disorder Schizophrenia

Age, yr 48 (2.7) [29–68] 47 (2.3) [30–65] 42 (2.9) [25–61] 45 (3.3) [25–62]

Sex, male:female 9:6 9:6 9:6 9:6

PMI, h 23.7 (2.4) [8–42] 27.5 (2.7) [7–47] 32.6 (4.0) [13–62] 33.7 (3.7) [12–61]

pH 6.3 (0.1) [5.8–6.6] 6.2 (0.1) [5.8–6.5] 6.2 (0.1) [5.8–6.5] 6.2 (0.1) [5.8–6.6]

PMI = postmortem interval; SEM = standard error of the mean.
*Unless otherwise indicated.
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multiple comparisons. We used 2-tailed independent-
samples t tests to assess the effects of sex. We examined 
the contributions of age, postmortem interval and pH by
Pearson correlation analysis. All statistical analyses were 
performed with SPSS 16.0 for Windows.

Results

We found that oxidative damage to the nucleic acids was
predominantly located in the cytoplasm, not the nucleus
(Fig. 1). We found an overall significant effect of diagnosis on
oxidative damage across the 4 groups in the neurons of the

dentate gyrus (F3,56 = 12.138, p < 0.001; Fig. 2), CA3 (F3,56 =
7.783, p < 0.001; Fig. 3) and CA1 (F3,56 = 11.907, p < 0.001; 
Fig. 4) in patients with major depressive disorder, bipolar
disorder and schizophrenia.

We assessed the effect of sex, age, postmortem interval and
pH on nucleic acid oxidative damage in CA1, CA3 and den-
tate gyrus regions (Fig. 5). We found no difference between
men and women and no correlation between nucleic acid ox-
idative damage and age or pH in these 3 regions. Although
nucleic acid oxidative damage was not correlated with post-
mortem interval in the CA1 and CA3 regions, the damage
was positively correlated with postmortem interval in the
dentate gyrus (r = 0.264, p = 0.042). However, when post-
mortem interval was used as a covariate, the univariate
analysis of variance still indicated that oxidative damage was
significantly different among the diagnostic groups (F4,55 =
9.241, p < 0.001).

Post-hoc comparisons for the dentate gyrus and CA3 re-
gions revealed that the oxidative damage was significantly
increased in all 3 mental illness groups. In the dentate gyrus
(Fig. 2), nucleic acid oxidative damage was increased by
147% in patients with major depressive disorder (p = 0.004),
159% in patients with bipolar disorder (p < 0.001) and 175%
(p < 0.001) in patients with schizophrenia. In the CA3 region
(Fig. 3), nucleic acid oxidative damage was increased by
145% in major depressive disorder (p = 0.016), 149% in bipo-
lar disorder (p = 0.007) and 168% (p < 0.001) in schizophrenia.

In the CA1 region (Fig. 4), nucleic acid oxidative damage
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Dentate gyrus CA3 CA1

50 µm

Fig. 1: Immunohistochemical staining of 8-oxo-7,8-dihydroguano-
sine (8-OHG) and 8-oxo-7,8-dihydro-2-deoxyguanosine (8-OHdG)
in the dentate gyrus, CA3 and CA1 regions of postmortem tissue
from patients with bipolar disorder. The sections were stained with
a monoclonal antibody that recognizes both 8-OHG in RNA and 
8-OHdG in DNA.
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Fig. 2: RNA oxidative damage in the dentate gyrus region of postmortem hippocampus tissue from controls and patients with major depres-
sive disorder (MDD), bipolar disorder or schizophrenia. We assessed the damage to the nucleic acids via immunohistochemical staining with
an antibody that recognizes 8-oxo-7,8-dihydroguanosine (8-OHG) in RNA and 8-oxo-7,8-dihydro-2-deoxyguanosine (8-OHdG) in DNA (n = 15
patients per group; original magnification × 40). *p < 0.0167, **p < 0.0033 compared with control. SEM = standard error of the mean.
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Fig. 3: RNA oxidative damage in the CA3 region of postmortem hippocampus tissue from controls and patients with major depressive disorder (MDD),
bipolar disorder or schizophrenia. Damage to nucleic acids was assessed by immunohistochemistry with an antibody for both 8-oxo-7,8-dihy-
droguanosine (8-OHG) in RNA and 8-oxo-7,8-dihydro-2-deoxyguanosine (8-OHdG) in DNA (n = 15 patients per group; original magnification × 40).
An average of 50, 60, 60 and 65 positive cells were counted in the control, MDD, bipolar disorder and schizophrenia groups, respectively. *p < 0.0167,
**p < 0.0033 compared with control. SEM = standard error of the mean.
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Fig. 4: RNA oxidative damage in the CA1 region of postmortem hippocampus from controls and patients with major depressive disorder (MDD), bipolar
disorder and schizophrenia. Damage to nucleic acids was assessed using immunohistochemistry with an antibody for both 8-oxo-7,8-dihydroguano-
sine (8-OHG) in RNA and 8-oxo-7,8-dihydro-2-deoxyguanosine (8-OHdG) in DNA (n = 15 patients per group; original magnification × 40). An aver-
age of 56, 64, 68 and 71 positive cells were counted in controls, MDD, bipolar disorder and schizophrenia groups, respectively. *p < 0.0167, **p <
0.0033 compared with control. SEM = standard error of the mean.
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was significantly increased in patients with bipolar disorder
and schizophrenia compared with controls. Damage was in-
creased by 161% in bipolar disorder (p = 0.010) and 210% in
schizophrenia (p < 0.001). Although nucleic acid oxidative
damage was increased by 144% in patients with major de-
pressive disorder, it was not statistically significant (p = 0.09).

Discussion

In this study, we found that oxidative damage to nucleic
acids in neurons was significantly increased in the CA1, CA3
and dentate gyrus regions of postmortem hippocampus tis-
sue from patients with major depressive disorder, bipolar
disorder and schizophrenia. This suggests that nucleic acid
oxidative damage in vulnerable neurons has an important
role in the pathological process of mental illness. Our results
also indicate that this oxidative damage predominantly oc-
curs in the cytoplasm, not the nucleus, of the cells in the CA1,
CA3 and dentate gyrus regions. Because DNA is located in
the nucleus and RNA is located in the cytoplasm, our results
suggest that RNA but not DNA is damaged by oxidative
stress in these diseases. RNA is more vulnerable to oxidative
attack than DNA, possibly because the bases in single-strand
RNA are not protected by hydrogen bonding as they are in
double-strand DNA.23–25 The pattern of predominant oxida-
tive damage to cytoplasmic RNA rather than nuclear DNA
may be reversible after pharmacological intervention. We
also found that the magnitude of RNA oxidative damage was
highest in patients with schizophrenia, whereas it was more
modestly increased in patients with bipolar disorder and less
so in patients with major depression. These findings suggest
that RNA oxidative damage may be associated with the
severity of these mental illnesses.

RNA oxidation is generally associated with reduced protein
expression because oxidized bases on RNA transcripts can
slow the translation process and induce translation errors.26,27

Recent proteomic studies have identified many downregulated
proteins in the postmortem brain tissue of patients with major
depressive disorder, bipolar disorder and schizophrenia.28–31 It
will be interesting to determine whether RNA oxidative dam-
age contributes to the downregulation of these proteins.

Because most of the patients in our study had been taking
various medications including antidepressants, mood stabi-
lizers and antipsychotics, increased RNA oxidative damage
may be related to drug treatment. Ideally, it would be best to
compare RNA oxidative damage in unmedicated and medi -
cated patients. However, in our patients, only 2 patients with
major depression, 3 with bipolar disorder and 3 with schizo-
phrenia were not taking any medication at the time of death.
In addition, 5 of these 8 patients also had an alcohol or sub-
stance abuse problem. Therefore, it would not be practical to
perform this comparison. Many recent studies, including
ours,8-11 have shown that antidepressants, mood stabilizers
and atypical antipsychotics inhibit oxidative damage in ani-
mal models and cells,8–14 which suggests that RNA oxidative
damage in patients with mental illness is not likely a result of
treatment with medication.

Increased RNA oxidative damage in patients with bipolar
disorder, schizophrenia and major depressive disorder may re-
sult from dysfunctional mitochondria because mitochondria
are the major source of ROS. A growing body of evidence sug-
gests that bipolar disorder and schizophrenia are illnesses that
are particularly associated with mitochondrial dysfunction.32-37

Studies involving brain imaging have shown that adenosine-
5’-triphosphate (ATP) and phosphocreatine are decreased in
the frontal lobes and basal ganglia in patients with mood dis-
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Fig. 5: Difference in the amount of oxidative damage to RNA between men and women and the correlation between RNA oxidative damage
and age, postmortem interval and pH in the postmortem hippocampus of control patients, patients with major depressive disorder, bipolar dis-
order or schizophrenia (n = 60; 36 men and 24 women). We used 2-tailed independent t tests to assess the effects of sex. The contributions of
age, postmortem interval and pH were examined by Pearson correlation analysis.
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orders.32–35 It has also been reported that the density of mito-
chondria was decreased in the caudate nucleus and putamen
of patients with schizophrenia.36 In addition, mitochondrial
ATP production rates have been found to be decreased in the
muscle of patients with major depressive disorder.37 These
findings suggest that dysfunctional mitochondria impair en-
ergy production in these common mental illnesses.

Recent studies have shown that lactate levels in cere-
brospinal fluid are significantly increased in patients with
bipolar disorder and schizophrenia compared with controls,38

which suggests that mitochondrial dysfunction induces a
shift in energy production from more efficient oxidative
phosphorylation in the mitochondrial electron transport
chain to less efficient anaerobic glycolysis. Mitochondrial
ATP is produced via oxidative phosphorylation coupled to
electron transport chain complexes I–V. Studies have shown
deletions and mutations in genes coding for complex I sub-
units in patients with bipolar disorder.39 Recent DNA mi-
croarray analyses, including ours,40 in postmortem samples
from the frontal cortex and hippocampus found that the ex-
pression of many mRNAs coding for subunits of complexes
I–V was decreased in patients with bipolar disorder.40,41 A
proteomic study has also shown that subunits of complex I
and complex III are downregulated in postmortem samples
of the prefrontal cortex of schizophrenia patients.30 Com-
plexes I and III are the main sites where electrons are leaked
to oxygen, resulting in the production of ROS that can cause
oxidative damage.

Reactive oxygen species can be also produced by various
oxidases.42 Monoamine oxidases (MAOs) degrade monoamine
neurotransmitters and have an important role in the pathol-
ogy of depression. Monoamine oxidase inhibitors are a phar-
macological option for the treatment of depression. It has
been reported that the density of MAO-A is increased in the
brain of patients with depression.43 The results of these stud-
ies, together with ours,40 suggest that RNA oxidative damage
in bipolar disorder, schizophrenia and major depressive dis-
order may result from overproduction of ROS caused by mi-
tochondrial dysfunction or abnormal function of MAOs.

Limitations

The interpretation of our results is limited by a number of
factors, including the retrospective review of patient history,
the relatively small sample size and the inclusion of patients
with substance abuse and those undergoing various drug
treatments at the time of death. Therefore, confirmation in
larger samples will be required if more definitive conclusions
are to be made. 

Conclusion

We found that RNA oxidative damage was significantly in-
creased in the postmortem hippocampus of patients with ma-
jor depressive disorder, bipolar disorder and schizophrenia.
Together with our previous findings,16 this suggests that oxida-
tive damage in the brain may contribute to the pathological
process of mental illnesses and that antioxidative stress may be

an alternative approach to pharmacological treatment of these
psychiatric disorders.
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PRISTIQ is indicated for the symptomatic relief of major 
depressive disorder. The short-term effi cacy of PRISTIQ 

     y p     
depressive disorder. The short-term effi cacy of PRISTIQ 

         

(desvenlafaxine succinate extended-release tablets) has been 
p      y   

(desvenlafaxine succinate extended-release tablets) has been 
        

demonstrated in placebo-controlled trials of up to 8 weeks. 
The most commonly observed adverse events associated with the 
use of PRISTIQ (at an incidence 

  y       
use of PRISTIQ (at an incidence 

         
≥5% and at least twice the rate 

of placebo) were nausea (22%), dizziness (13%), hyperhidrosis 
(10%), constipation (9%), and decreased appetite (5%). 
PRISTIQ is not indicated for use in children under the age of 18. 
PRISTIQ is contraindicated in patients taking monoamine 

          g    
PRISTIQ is contraindicated in patients taking monoamine 

             

oxidase inhibitors (MAOIs, including linezolid, an antibiotic) 
    p  g  

oxidase inhibitors (MAOIs, including linezolid, an antibiotic) 
    p    

or in patients who have taken MAOIs within the preceding 
   g    

or in patients who have taken MAOIs within the preceding 
       

14 days due to risk of serious, sometimes fatal, drug
  p        p g 

14 days due to risk of serious, sometimes fatal, drug
          

interactions with selective serotonin reuptake inhibitor 
 y         g

interactions with selective serotonin reuptake inhibitor 
         

(SSRI) or serotonin norepinephrine reuptake inhibitor 
(SNRI) treatment or with other serotonergic drugs. These 
interactions have been associated with symptoms that include 

    g  g   
interactions have been associated with symptoms that include 

       

tremor, myoclonus, diaphoresis, nausea, vomiting, fl ushing, 
     y p    

tremor, myoclonus, diaphoresis, nausea, vomiting, fl ushing, 
        

dizziness, hyperthermia with features resembling neuroleptic 
 y  p   g   g  

dizziness, hyperthermia with features resembling neuroleptic 
 y       

malignant syndrome, seizures, rigidity, autonomic instability 
 yp    g p  

malignant syndrome, seizures, rigidity, autonomic instability 
     p  

with possible rapid fl uctuations of vital signs, and mental 
g  y   g y   y 

with possible rapid fl uctuations of vital signs, and mental 
 y     y 

status changes that include extreme agitation progressing to 
 p  p      g    

status changes that include extreme agitation progressing to 
          

delirium and coma. Based on the half-life of desvenlafaxine 
 g     g  p g g  

delirium and coma. Based on the half-life of desvenlafaxine 
 g     g  p   

succinate, at least 7 days should be allowed after stopping 
desvenlafaxine succinate and before starting an MAOI.

    y       
desvenlafaxine succinate and before starting an MAOI.

          

PRISTIQ is contraindicated in patients demonstrating 
hypersensitivity to desvenlafaxine succinate extended-

    p  g 
hypersensitivity to desvenlafaxine succinate extended-

     g 

release, venlafaxine hydrochloride or to any excipients in the 
yp y    
elease, venlafaxine hydrochloride or to any excipients in the 
y     

desvenlafaxine formulation. Concomitant use of PRISTIQ with 
  y    y p    

desvenlafaxine formulation. Concomitant use of PRISTIQ with 
         

products containing venlafaxine is not recommended.
Recent analyses of placebo-controlled clinical trial safety 
databases from selective serotonin reuptake inhibitors 

 y   p    y 
databases from selective serotonin reuptake inhibitors 

 y       

(SSRIs) and other newer antidepressants suggest that 
    p   

(SSRIs) and other newer antidepressants suggest that 
      

use of these drugs in patients under the age of 18 may 
    p  gg   

use of these drugs in patients under the age of 18 may 
    p  g   

be associated with behavioural and emotional changes, 
   g   p    g    y 

be associated with behavioural and emotional changes, 
   g   p        

including an increased risk of suicide ideation and 
      g , 

including an increased risk of suicide ideation and 
      , 

behaviour over that of placebo. 
g        

behaviour over that of placebo. 
        

The small denominators in the clinical trial database, as 
well as the variability in placebo rates, preclude reliable 

       ,  
well as the variability in placebo rates, preclude reliable 

         

conclusions on the relative safety profiles among the drugs 
   y  p  , p   

conclusions on the relative safety profiles among the drugs 
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in the class. There are clinical trial and post-marketing reports 
    y p  g  g  

in the class. There are clinical trial and post-marketing reports 
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with SSRIs and other newer antidepressants  in both pediatrics with SSRIs and other newer antidepressants, in both pediatrics 
        p g p  

with SSRIs and other newer antidepressants, in both pediatrics 
          

and adults, of severe agitation-type events that include: 
p , p

and adults, of severe agitation-type events that include: 
 

akathisia, agitation, disinhibition, emotional lability, hostility, 
, g yp

akathisia, agitation, disinhibition, emotional lability, hostility, 
 g

aggression and depersonalization. In some cases, the events 
, g , , y, y, 

aggression and depersonalization. In some cases, the events 
 ,  

occurred within several weeks of starting treatment. 
gg p ,

occurred within several weeks of starting treatment. 
Rigorous clinical monitoring for suicide ideation or other 
indicators of potential for suicide behaviour is advised 

g g
indicators of potential for suicide behaviour is advised 

g

in patients of all ages, especially when initiating therapy 
p

in patients of all ages, especially when initiating therapy 
or during any y changege i in n dodoses  o r  dosage regimen. 

 p g , p y g py 
or during any change in dose or dosage regimen. 

    

ThThisis i innclluddes monitoring for agitation-type emmototioionanal l 
g y g g g

This includes monitoring for agitation-type emotional 
  

and behaviououraral l chchanangegess. 
g

and behavioural changes. 
PPatitients currently taking PRISTIQ should N NOTOT b be e 
discsconontitinunueded abbrup ltly, d due to ri ksk of f didisconontitinunuatation 

y g 
discontinued abruptly, due to risk of discontinuation 
symptomsms. . AtAt t thehe t timime e ththatat a a m mededicicalal d dececisisioion n is made 

p y,
symptoms. At the time that a medical decision is made 
tto d d disiscocontntiinue a an n SSSSRIRI o or r ototheher r nenewewer r antitidedeprpresessas ntnt 
y p

to discontinue an SSRI or other newer antidepressant 
drdrugug, a gradual reduductctioion n inin t thehe d ose,, rather ththanan a an n 

p
drug, a gradual reduction in the dose, rather than an 
abbruruptpt c ceessation is recommended.

g  g
abrupt cessation is recommended.
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