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Analysis of Studies on Omega-3 Fatty Acids
as a Supplement to treat Schizophrenia

Hyun-su Cha

Department of Nursing, Sehan University
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Abstract This study identifies the effects of omega-3 fatty acids on patients with schizophrenia and
animals induced by schizophrenia, in order to use omega-3 fatty acids as a supplement for treating
schizophrenia. Literature searches included articles from January 2001 to December 2020, and search
terms included the terms "Omega-3 fatty acids’, "Docosahexaenoic Acids", "Eicosapentaenoic Acid Ethyl
Ester’, and "Schizophenia". After the original articles were reviewed by the researcher, nine papers
selected by me were finally analyzed. The Scottish Intercollegiate Guideline Network's checklist was
applied for a qualitative evaluation of the papers. From a total of 10 points, three studies scored 9, five
studies scored 8, and one study scored 7. Omega-3 fatty acid dose administered was 1g/day-4g/day for
a duration of 12 weeks, 16 weeks, 26 weeks, 2 years, or until schizophrenia recurred. Our analysis
revealed that administering omega-3 fatty acids reduces the symptoms of schizophrenia by altering the
psychological symptoms, and the physiology of the brain and blood. We believe that omega-3 fatty acids
have the potential to be used as supplements to treat schizophrenia.
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2.2 SHMEZ
2.2.1 CHAXHParticipants)

DSM-IV:Diagnostic and Statistical Manual of
Mental Diseases, Fourth Edition, ©]8} DSM-IV,]
o zAYom Wehre Ao} zEHoz SR 5

E. (AT ARERIA FERAA O weh A AXE
W AR 5ol IA SR EE RE AT &
B2 FHE19})

2.2.2 M (Intervention)

E AFoME 73 Aike Fojoks A8
o R syt

2.2.3 XA Outcomes)

2 dT9] W= g4l **‘J e AAASHS, &
AAF W, R HA HEe 5 47H-4 =o|t},

2.2.4 AFRE(Type of studies)
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ST AA=EE 24 EH*J_E 3}9ct. PRIMA(Preferred

Reporting Iterms for Systematic Reviews and
Meta Analysis) 7}o]=[41]0] wiet A=E 5t
FARAAL 20019 195 20209 129704 s
A FolAM = 1& She HEY(www.rissdu.net),
ok s AH(kiss.kstudy.com), =3 EAT,
pubmed, CINAHL, 59 A A= HMETE 01%3
of Sh&R] Af=its HAST WA f39 &
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Docosahexaenoic Acids, Eicosapentaenoic Acid
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Ethyl Ester,), 2&8%(schizophrenia) 5013t

2.4 Xaxs

AdeA oA 238589 A& 25Z HESK]
ALt BAQE 23508 AYstict. AdACIA A
371583} AlQ)7IEo] wet AESHT AY7IeS D&
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AT HA07E Fhrolut Fol2 | AN, AQrE
DA A+, 2R A1, 2935 AA 79

ARE ARE JUEA EA5HE 1 AREA7IEA
g XW%F"E} YEEA7IEA ] 25d W82 #A,
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=, "HQVH F, FA &% A dE, A 71z
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3. g+Zn

3.1 23 SaMe 21

5" 2R § 238580l AB} 222
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3.2 AEEM0| E&E =29 YUY EY

200195 202097H4] 204 B2t AAISH 29713
7} 289 Bl x@Hog 9y ZE ulx:=
a3y st A+ F AAF EFnFH| HE LG 2
AES] drkd %*év% EA3F9cHTable 11.

L

g

A7 20019-20059°] 39 (33.3%),
20114¥-20154°] 3% (33.3%), 2016d-2020¥°] 3H
(33.3%) o]ttt AP AAIE F&Y =t AFARE A
AZ7F 9 (100%)°1tt. A+ A= 508-10070]
49 [44-46,48,51102 71 Wokal 10198-150%°] 2

H[49,52], 150 ©l447], »14d50]0] Zk Z+ 1:H&o]
k.
Table 1. General Characterisitics of Studies = (N=9)
Variable Category n(%)
2001-2005 3(33.3)
L 2006-2010 0(0)
Publication year 2011-2015 333.3)
2016-2020 3(33.3)
Study design RCT 9(100)
11-50 1(11.1)
. 51-100 4(44.4)
Number of 101-150 202.2)
participant 150 LD
Un Report 1(11.1)
3.3 28io] Tx Wi
A€ oHe] =RE l st A4 [} Table 2 3}
o] AATYLE. OB 2% AT A} A} A
NA7\Z Bol & BALAT, hHA A B ¢
dEe  A8dsl oF wWd AT 6
[44.45.48.50-52]0197 @ WA AL 1H[47]0]Y
T3S gHe s sh AETE W] Ba gl o
T= 29 [45,48]010t
A A J2T7] Aol osl A7 =22
S H QIoth A S gEREC] 20%1]Te] =F

2=
<> 74 [44,45,47-49,52] °I3{+. 9 = AF7F S
=79 AEE AARE sk AEet BAA 24l
ARSI SAE YA e s HRAe] Qe =2 8
H[45-52]0130t. ool =29 24 B7E Tt
103 ol 91l 71 31[46,47,52], 841 A+
7F 5H[45,46,48-51], 781 A7-7F 1H[44] 5ol ch
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Records identified through RISS, National Assembly
Library, KISS, pub med and CINAHL
searching(searching terms:(Omega-3 fatty acids,
Docosahexaenoic Acids, Eicosapentaenoic Acid Ethyl
Ester)

(n=2385)

|

Remove records according to exclusion &
selection criteria

(n=2350)

U

Records screened
(Limits:Clinical trial, Korean & English)
(n=35)

U

Records excluded
:Case studies (n=4)
Proposal studies (n=2)
Unclear effectiveness studies (n=10)
Only abstract (n=10)

Fig. 1. Flow diagram for study selection

3.4 QU3 K&t SO ALY =4

AAA Fdid g w3 o= A4H 98] 3l
it A7 S ZAAH(Table 3). 239 3754

45 auﬂm AAT o] e Quf7}-3

AR9] dE<Ql 3 T EPA, DHA, e-lA B5E EO%‘P—‘?_—
bl

o] 3‘5[44,46 47] EPA 9} DHA®F Fofgt £310] 2
[45,49], EPARF Fofgt Zdlo] 4H[48,50-52]°] .

o713 Akt dY Fofmr 2@ Ao|A 1g/Y
~4g/dolal, x@Yo] FxH FollA 0.8g/kg/day
~0.9g/kg/day°]tt. Qu|7}-3 AHHAF Fof = 2
A oA 13/ Ex 23]/Lella, @] &
TE FHoA 19]/01 E+= 13/2%01} 2H7}H-3 X]
WAL Fo 717k 2@ SRRt A| 125(48-50,52],

ZF[51], 26—1—[45], 9 59 = 2ol AdE ‘IHW}
A[44]014 a1, 2@AFo] RH FolA 10¥[47] E=
224[46] ]t

—

o gl
a =g % 29713 X]‘ﬂo FA AP
A B4 W, AAASHES, H HAL He, EY 7:‘:‘/\}
W 5 4707 Aot
A 4 H4EE PANSS total: Positive and

Negative Syndrome Scale, ©]5} PANSS, total,
PANSS positive, PANSS negative, PANSS general,
CGI-S:Clinical Global Impression-Schizophrenia,
o]s} CGI-S, SOPS:Scale of Prodromal Symptoms,
o]s} SOPS, CDSS:Calgary Depression Scale for
Schizophrenia, ©]3} CDSS, SOFAS:Social and

Occupational Functioning Assessment Scale, ©|5}

Table 2. Results of the Scientific Quality Assessment of the Studies (N=9)
Participants Analysis |Measurement| Intervention | Result
Author Research ) Saflple Droup Appropriate Intervention ini
(year of . Random . 1. |Inclusion size out less . L . Clinical | Score
L design | Blinding . statistical Reliability site more
publication) allocation criteria clearly [than 20% X relevant
formulated techniques than2
1. Emsley
2014) Y Y Y Y N N Y Y Y N 7
2. Pawelczyk
2018) Y Y Y Y N Y Y Y Y Y 8
3. Zugno
2015) Y Y Y Y N Y Y Y Y Y 9
4.El-sisi
2016) Y Y Y Y N Y Y Y Y Y 9
5.Peet
2001) Y Y Y Y N Y Y Y Y Y 8
6.Xu
2019) Y Y Y Y N Y Y Y Y Y 9
7.emsley
2002) Y Y Y Y N N Y Y N Y 8
8.Fenton
2001) Y Y Y Y N Y Y Y Y Y 8
9.Peet
2002) Y Y Y Y N Y Y Y Y Y 9
Y=Yes, N=No,
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Table 3. Analysis of treatment regarding the effects of omega-3 fatty acids on schizophrenia (N=9)
Author Follow u
(year of Category Dosage Frequency Duration . dp

publication) perio
omega-3 Exp. Exp. PANSS, CGI,
(EPA+DHA+ EPA 2g/day+ “lcapsule:EPA sors. ¢ss
a-Ld) DHA 1g/day+ 500mg+DHA250mg | 4weekly intervals
placebo -LA 150mg/day 2capsules twice daily SOFAS
*lcapsuleie-LA 150mg 2yes WHOQoL-BREF
Con. ; ¢ years or o ,
(lz'oli‘Z;Sley Olive oil Geapsules/day lcapsule twice daily until ESRS, laboratory
Con. relapse tests:6 monthly
Olive oil 3capsules twice daily intervals
MATRICS
cognitive battery
:0,12,24 months
omega-3 Exp. Exp.
(EPA+DHA) EPA 1320mg/day+ 1capsule:
2. Pawelczyk placebo DHA 880mg/day EPA 1320mg+ DHA 880mg 3capsules
(2018) " Con. once daily 26weeks  |Immediately
olive oil 2.2g/day Con.
1capsuleolive oil 2.2g
once daily
Vehicle + Saline, |a.Vehicle + Saline, Omega—3(EPA+DHA)
0.8g/kg once daily 15 d
Omega-3 + Saline, |b.Omega-3(0.8g/kg) + Sali Ketamine @13 days | eliner30days
3. Zugno ga aline, |b.Omega-3(0.8g, aline, ) b:15 days
(2015) 25mg/kg once daily a 1st:15days later
Vehicle + Ketamine |c.Vehicle + Ketamine (25mg/kg) intraperitoneally 317d23;2 2nd:7days later
Omega-3+ d.Omega-3 (0.8g/kg) +Ketamine
Ketamine (25mg/kg)
placebo a.vehicle (0.5ml/100 g) control vehicle
amphetamine b.amphetamine (2.5mg/kg, s.c) amphetamine every other day for a
] ] _|crisperidone (0.1mg/kg, i.p)+ tot; of five dosesy ay
SS?erldone 20 min amphetamine (2.5mg/kg, s.c)
erore . .
amph. . d.celecoxib (5mg/kg, i.p)+ risperidone 20 min before
phetamine hetamine (2.5ma/k ) °
amphetamine (2.5omg/Xg, s.C amphetamine every other day  for
celecoxib 20 min |e.omega-3 (0.1g, p.o)+ a total of five doses.
before . arr'lphet‘amme (Z.Smg/kg,.&c) celecoxib 20 min before
amphetamine f.rlsperlfione (O.Img/kg, ipH+ amphetamine every other day for a
4.El-sisi omega-3 20min |celecoxib Gmg/kg. ip )+ total of five doses
(2016) before amphetamine (2.5mg/kg, s.c) - - - 10days Immediately
amphetamine g.risperidone (0.1mg/kg, i.p)+ omega-3 fjatty acids 20 min before
omega-3 (0.1g, p.o)+ amphetamine every other day for a
risperidone and amphetamine (2.5mg/kg, s.c) total of five doses
celecoxib 20 min risperidone and celecoxib 20 min
before : .

h X before amphetamine every other
amphetamine day for a total of five doses
risperidone and . risperidone and omega %3 fatty acids
omega ¥3 20 min R .
bef. 20 min before amphetamine every
axilg;]eetamine other day for a total of five doses

& Peet EPA a. EPA 2g/day EPA 2g/day, daily

(2001) DHA b. DHA 2g/day DHA 2g/day daily 3months Immediately

Placebo c. corn oil 2g/day corn oil 2g/day daily
EPA+ DHA Exp. Exp.
Placebo EPA 720mg/day+ EPA 720mg/day+
DHA 480mg/day DHA 480mg/day
6-Xu Placebo daily 12weeks Immediatel
(2019) Vitamin E 100mg/day+glycerin Placebo ey
+corn oil Vitamin E 100mg/day
Con. +glycerin+corn oil
Healthy individuals daily
EPA Exp. Exp.
Placebo EPA 3g/day 1capsule: EPA 500mg
7.emsley 3capsules twice daily
2002) Con. Con. 12weeks 0, 3, 6, 9, 12 weeeks

liquid paraffin 3g/day

1capsule:liquid paraffin 1g
3capsules twice daily
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EPA Exp. Exp.
Placebo EPA 3g/day+ lcapsule: EPA 500mg+Vitamin E
Vitamin E 24mg/day 4mg
6 les dail
o o o 16weeks  [0.1,2,4,12,16 weeks
mineral oil+ lcapsule:
Vitamin E 24mg/day mineral oil+Vitamin E 4mg
Geapsules/day
four placebo One Active One Active
. Y
one activet EPA 1g/day 1capsule:EPA 500mg
three placebo One Placebo twice d
o e per day
two active+ liquid paraffin 1g/day
9. Peet two placebo a. All four placebo 12week: I diatel
(2002) four active b. One active and three placebo weeks mmediately

(EPA 1g/day)

c. Two active and two placebo

(EPA 2g/day)

d._All four active (EPA 4g/day)

One Placebo
1capsule:liquid paraffin 500 mg
twice per day

EPA=eicosapentaenoic acid, DHA=docosahexaenoic acid, e-LA=alpha linoleic acid, Exp.=Experimental group, Con.=Control group,
PANSS=Positive and Negative Syndrome Scale,

Table 4. Outcome Variables and Results of the studies (N=9)
Author . B Result
(year of psychological Blood brain Anthro Analysis .

publication) symptoms metry Variable (Effects)
PANSS total Glucose fer;‘:'“ded logrank | p\Nss total(-)
Total .
PANSS positive c}?ct)zllesterol post-hoc PANSS positive (-)
Bleedin Bonferroni
PANSS negative | jme & correction PANSS negative (+) |
PANSS general PANSS general (+) |
CGI-S CGI-S()
1. Emsley BMI .
(2014) SOPS SOPS(-)
CDSS CDSS(-)
SOFAS SOFAS(-)
MCCB MCCB(-)
BMI(-)
Glucose(-)
Total cholesterol(-)
Bleeding time(-)
CDSS Global brain MontesCarlo CDSS (-)
volumes cerebro permutation
CGI-S spinal fluid cluster analysis, GAF()
GAF Global brain Fisher's Exact Test| PANSS Positive(-)

2. Pawelczyk

PANSS Positive

volumes white
matter

Mann-Whitney U
test

PANSS Negative(-)

(2018) PANSS Negative Global brain Chi2 test PANSS General(-)
volumes gray Multivariate PANSS Total(-)
PANSS General matter analys'isi Global brain volumes cerebro spinal
PANSS Total Tukey's test fluid(+) 1
Fe(;it_hoc Global brain volumes white matter(+) t
Global brain volumes gray matter(+) t
AChE activity ANOVA a. ketamine group : AChE activity
ene expression compared to saline group in all brain
& P Post-hoc structures (cortex,

3. Zugno
(2015)

‘Tukey's test

hippocampus, striatum)(+) }

b. Omega-3 + Ketamine group: AChE
activity compared to the Omega-3 +
Saline group in

all brain structures(+) t

c. Omega-3 + Ketamine group:AChE
activity compared to Vehicle
Ketamine group in all brain
structures(+) |

gene expression(-)

547



AR &85 =8 A A22d8 A9E, 2021

4.El-sisi
(2016)

Behavioral tests

Y-maze task

Brain MDA Regression analysis
Brain TNF-a Corre'lzftlon
coefficients

Kruskal-Wallis test
:Scheffe post hoc
test.

*Behavioral tests

rats with omega-3 fatty acids before
amphetamine compared with rats
with amphetamine in latency time(+) }

ANOVA:Tukey
Kramer post-hoc
test

Schizophrenic rats treated with a
combination

of risperidone and omega-3 fatty acids
compared with risperidone alone in
latency time(+) |

*Y-maze task

rats with omega-3 fatty acids in the
number of alternations compared with
amphetamine-treated rats(+) {

Schizophrenic rats treated with a
combination

of risperidone and omega-3 fatty acids
in the

number of alternations compared with
the

schizophrenic group treated with
risperidone

alone.(+) 1

Pretreatment of rats with omega-3 in
the time

required to investigate a foreign rat
compared with amphetsamine-treated
rats(+) |

Schizowphrenic rats treated with a
combination of risperidone and
omega®3 fatty acids in the

time required to investigate a foreign
rat compared with the schizophrenic
group treated with

risperidone alone.(+) }

*Brain MDA and TNF-a
Combinations of risperidone with
either celecoxib or omega-3 fatty
acids in Brain MDA and

TNF-a(+) |

5.Peet
(2001)

PANSS Total

PANSS Positive

ANOVA

PANSS Total(+) |

t-test

PANSS Positive(+) |
EPA group compared with Placebo
group

6.Xu
(2019)

Fasting
glucose

Triglyceride

High density
lipoprotein

TNF-alpha

BMI

Fisher's exact test

BMI(-)

Waist
circumf
-erence

Kruskal-Wallis test

BP

ANOVA

Waist circumference(+) |

Fasting glucose(-)

Triglyceride(+) }

High density lipoprotein(-)

Systolic blood pressure(-)

Diastole blood pressure(-)

TNF-alpha(+) |

7.emsley
(2002)

PANSS Total

Extrapyramidal
Symptom Rating
Scale

Parkinsonism

Dystonia scores

Akathisia scores

Dyskinesia

t-test

PANSS Total(+) }

ANCOVA

Extrapyramidal Symptom Rating Scale

©)

Parkinsonism,(-)

Dystonia scores(-)

Akathisia scores(-)

Dyskinesia(+) }
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PANSS Total ANOVA PANSS Total(+) |
CGI-S Simple correlations| CGI-S(+) |
Montgomery-Asberg Depression Rating
Montgomery-Asb Scale(t) |
erg Depression Abnormal Involuntary Movement
Rating Scale Scale(-)
Simpson-Angus Rating Scale(-)
Abnormal Repeatable Battery for the Assessment
Involun-tary of
8 Fenton Movement Neuropsychological Status(-)
(2001) Scale PANSS psychopathology subscale(-)
Simpson-Angus
Rating Scale
Repeatable
Battery for the
Assessment of
Neuropsychologi
cal Status
PANSS
psychopath-olog
y subscale
PANSS Total Logistic regression | PANSS Total(+) |
PANSS Positive Linear regression | PANSS Positive(-)
9.Peet PANSS Negative Dunnett’s test PANSS Negative(-)
(2'002) PANSS General ANCOVA PANSS General(+) |
MADRS Simple t-test MADRS(-)
in patients on clozapine
2 g/day EPA compared with placebo

PANSS= The Positive and Negative Syndrome Scale, CGI-S=Clinical Global Impression-Schizophrenia,
CDSS=Calgary Depression Scale for Schizophrenia, SOFAS=Social and Occupational Functioning Assessment Scale,

Symptoms,

SOPS=Scale of Prodromal

MCCB=MATRICS (Measurement and Treatment Research to Improve Cognition in Schizosphrenia) Consensus Cognitive Battery,

BMI=Body Mass Index, GAF=Global Assessment of Functioning Scale,,

TNF-alpha=Tumor Necrosis Factor-alpha

SOFAS, MCCB:MATRICS
Treatment Research to Improve Cognition in

(Measurement  and
Schizowphrenia) Consensus Cognitive Battery, ©]
3} MCCB, GAF:Global Assessment of Functioning
Scale, ©|3} GAF, Extrapyramidal Symptom Rating
Scale parkinsonism, dystonia scores, akathisia
scores, Extrapyramidal Symptom Rating Scale

dyskinesia, = Montgomery-Asberg  Depression

Rating Scale, Abnormal Involuntary Movement
Scale, Simpson-Angus Rating Scale, Repeatable
Battery for the Assessment of Neuropsychological
Status, Behavioral tests, Y-maze task, MADRS &
o] AT

AAAEHSEE= BMI Body Index, ©lst BMI,
Waist circumference, Systolic blood pressure,
Diastole blood pressure 5°] AFEE AT}

%] AAF H4=2%+ Global brain volumes Cerebro
spinal fluid, Global brain volumes white matter,
Global brain volumes gray matter, Brain MDA:Brain
methyl diamphetamine, ©]3} Brain MDA, AChE

activity:Acetyl CHolin Esterase activity, gene
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AChE=acetylcholinesterase, MDA=methyl diamphetamine,

expression) 5°| AREE ATt

g HAF Y42 E Fasting glucose, Triglyceride,
High density TNF-alpha:Tumor
Necrosis Factor-alpha, ©|5} TNF-alpha, Glucose,
Total cholesterol, Bleeding time 5-°] ARE-E|Jtt.

Al FA4 W4 F PANSS negative®} PANSS
generalo| ZrZ} 7448t £31o] 1H[44], PANSS totalo]
E3o] 4’5[48 50-52], PANSS positiveZ} T4

1#[48]°]4t}. Dyskinesiao] 743 £3lo]
H[50], CGI- Sg‘r Montgomery-Asberg Depression
Rating Scale°] ZZ} Zrast £3lo] 1H[51], Behavioral
tests@} Y-maze taskollA] T8-& HQl £3lo] 1H([47]
ot AAAESHS F Waist circumference®] Trd
gk &30l 1H[49] o|qlt}. X FA W4 5 Global
brain volumes cerebro spinal fluid, Global brain

lipoprotein,

volumes white matter, Global brain volumes gray
mattero] Z715 £39lo] 1H[45], AChE activity”7} &

A%F B9lo] 1#[46], Brain MDA®} Brain TNF-a”}
ZrAagt E9o] 1H[47] otk Y HA ®HigF

Triglyceride, TNF-alpha 5°] #4st £3lo] 1H[48]

ol3itt.
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