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Abstract:

It is notable that societies consuming large amounts of fish and n-3
fatty acids appear to have lower rates of major depression. According to
the Epidemiological Catchment Area survey, the elevated rates of
depression among cohorts in the last century may be related to the-
increased consumption of saturated fatty acids and n-6 essential fatfy
acids and the decreased consumption of n-3 essential fatty acids.
Moreover, in an intensive cross-national collaborative study, North
American and European populations showed cumulative rates of
depression 10-fold greater than Taiwanese population. It is suggested that
decreasing n-3 essential fatty acid intake may affect the nervous system
may increase the vulnerability to depression.

Recently, it has been hypothesized that the composition of fatty acid
may play an important role in depressive disorder. Changes in '
phospholipids and cholesterol, which are structural components of cell
membranes in human brain, may cause changes in membrane
microviscosity and consequently in neurotransmitter systems. Serotonin
(5-HT) and (nor)adrenaline are two main neurotransmitter which are
thought to be related to the pathophysiology of major depression. Besides,
we also have reported that augmentation with n-3 fatty acids to pafients
receiving antidepressant treatment could improve their residual
symptoms.

There are no data at this stage to reveal whether the oral
administration of n-3 fatty acids monotherapy would lead to effective
mood stabilization in major depressive disorder. The aim of this stﬁdy is
to test whether high-dose n-3 fatty acids supplement would be an -

effective treatment in major depressive disorder.
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R T4 A 48 4% 49 4R 4 (The World Health Report, 2001) » 8% « BaE R
FHARAANRE T AR S RABRKLGZARR - B8RS LE
wBRFE THAT ) —AA-EFRERSESTEMEARN 10%(Kessler et al.,
1994) 4250 ik B BARDHPIRA - ERERALS D BHRE - B
MERBYER SHRRBEHBRRARMGEAZL TG - RELIT A
WHEBEEECLE A& W 10-15%e5 & 5 B £ 787 8 #&(Jamison and
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N-3 % K484 Bs By &5 4 - B % (Nestel, 2000;von Schacky, 2000;Siscovick et al.,
2000;Kang and Leaf, 2000) ~ & o & - 3 § it & & (Belluzzi et al., 2000) « 3.8 - %
# # % (Donadio, Jr., 2000;Hughes and Pinder, 2000;James et al., 2000) ~ & & & 3 &5
% (Kremer, 2000;Linos l'.-it al,, 1999 ~ BB R LRz » SH ATH
F R 33 (Connor, 2000) + 245 44 5% # &4 B 480 8% 0 #% K (Su et al., 2000b) - & i &9
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LR B 03 SR A BB 8975 & A 21-item Hamilton Rating Scale for
Depression #) 48 F 42 £ LOABENE R B A I EZHBIS RN IERF
HRE BRABER  WHE LRANABRMFI(Suetal, 2003)  EEHE A
SHRGAEFAREER QG AEEE  ENRESEE  KFMEKA GRS
TAdd-on #4#1% > SR RIEHSHERAREBERY  £2F TERANTOE
£ KL —F 4% 8 X9 0-3 PUFAs BEHAEROHR - :

Sh o BB RS % RS (recurrence) A4BHAL (chronic nature)
R RATBEORARER EREAGEBEIHFBELROLH LR 50%
@&%@ﬁﬁd%%@ﬁﬁ%ﬁﬁ%ﬁ%wwﬁ@&ém%gm%mwmaa,
1983b) m?rﬁwéﬂzﬁu:ﬁ%ﬁ%ﬁéﬁﬁﬁﬁﬁﬁ%%*%éaﬁ&
B R RA AR R RIRER RiA TR 0 &b A2 R AN
HARERERFERLERES REELTMERMMRE KSR EER N
AR S REUARFOES - THOR  ARRRARREESHARET > &M
B RHRE HHRBEEAGEEE m#&ﬁﬁ%%&%Mm%%Tu
MABERBA WY LS -

# humanistic & scientific & & & % > n-3 PUFAs R{e %4 _E.ifﬁ"z 4%
B BREFL A FORERAGEEESESE  AEANEY -
AR K E 5 HE QT HRRRARLHRE T K R omega-3 fatty
acids &%g‘ﬁ‘«’.ﬁﬁﬁ%ﬁ'#]‘%ﬂ%ﬁ °

(2) HHREFE .
AERZE—H0 LS EM AN ZRBEERBOE—LH
( monotherapy ) & -

STUDY DESIGN

BB Y — ki (Week 1) i s BAL « B % - A8 MZBATH -



F Taiwanese version of Mini International Neuropsychiatric Interview (MINI) FEE
RELERUERERATIRE - TRERE AR T ZARARIL - R
B B K R 0 MR AR 0,2,4,6,8, 12 BH & 847

MMz A (Week-1)> & R4 @ L H (singleblind) A 1 8
RRBBE > %X RARKRAERE 20% & 0 A#MAY placebo responder 7 F
WA S

ZREAL 08 (Week 0) MM 8E n-3 fSpE AR ANTHEE A £
HHREHE 1B -BTFLRE-R2L > HRSERE > #3188 n3 BEHEE
§45 4 NAMEPA Bk 2 A%t DHA - REA @A ¢ RRL THRKE
HREABE - FRL AR AREARE SOREARERALYE bha
n-3 BERT R LR 93 440 £ EPA R 240 £ DHA - A KBl B H N2
A  BEBENCBAERERE MR BHELE SN2 ERLZHT
EH ¥ -8 ‘(tertiary-butylhydroquinone) BR2ERZHAFEMBRLEIHE 03
B BT % 4) 9B 2R 80k & (menhaden fish) » 5 34 45 $ A0 sbRM R/ » R
SEEERRD R R HBY RS G R 2R AN EEER AR
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WE R R EITFRECKRE B LIRS RA + PR
EDTA 85 T 4O A0 + A AAE A 1 60 2001 - oS00 R Mo e 3
S IS B Sk 0 B SR BEAE-80°C 0 H B HEAT RS MY A 4T AT A% R Y
BAEARTE - R RE O FHSLIRE  LIRHRRAR EF ok 8 - AT AT ER
Wy ik Ky 4 8 R 4 ik B8 B 1% (thin layer chromatography and gas
chromatography ) (Chiu et al., 2003) -

OUTCOME MEASUREMENT AND STASTISTIC ANALYSIS

SEA 7 B35 A HRSD & CGl & & RIB46 - R I6 R A7 63746 3L3% -
JH S5t 1 £ 83X HRSD & CGI A 3FA4R4K  Hal -1 8 - AM M &0k
2§ 0,2,4,6,8, 12 473045 » B 12 B8 > £85I A Intent-to-treat :(IOT)
6B AR TR Z EH o AR A £ R 545 (independent t-test) Hie @ H £ %%
ERERZEE » BA M paired t-test RFHBAEHAN KX ELE - THE



REBERETrARE  FHEES0% A EXHRSD §XEF 10 AT H
RIFREEAR B SARREA ERBERME A Chi-square R4 X FTAH
BEEEE o b R4 iFH] A repeated-measures analysis of variance &8 fi ¥
#4 % repeated factor, ;4388 (placebo or omega-3 PUFAs) independent factor »
B& AR &4 (4v age, onset of age, body mass index, duration of current episode,
numbers of previous depressive episodes ) #f & covariates ' RIFHEFLHEER -
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#] A evidence-based strategies £ X Bk ¥ EHWRESAHLARBME BT LB
£ ARAKEABIE NI 5RO 8GR — it > 3B DHA v EPA thfp] A =
Bh— R bl GMP #h B B B & -
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2. HMERVEEERA

ELFIHAMAEIRAEAR  HR UGB E SRR — R TR
BARBHRBE Y - HhEW - 2HA - FER - B4 £ MINL Hamilton
Depression Rating Scale 3 #7143 B H Rl o 7] B 4L B 48 R ATHH A ER 69 9 SR 00
B2 ARCHAROTFRIERRBHOTEL - '

3. FHRE B R B AR F ok CEE S v 3 B AT g R 2 B

ERREFELBEBESF I EF @ BITRKET 20 HRRALH
# » 3231 thin-layer chromatography K8 % ik » T F Bl T 1

Fatty acid compositions of erythrocyte membranes will be analyzed by thin-layer
chromatography. Blood samples will be analyzed for individual fatty acids wi}h gas
chromatography of methyl esters. Individual fatty acids will be identified by
comparison of gas chromatographically (Lipid Standards, FAMEs, Sigma Co.; St.



Louis, MO, USA). The detailed step-by-step procedures will be described elsewhere
(Edwards et al., 1998; Maes et al., 1999). Briefly, 0.5 gram of centrifuged, washed red
blood cells will be placed into 16 x 150 mm test tubes with Teflon-lined screw caps,
followed by adding 2 mL methanol/benzene solution (1:1, v/v). Samples will be
vortexed at low speed while slowly adding 200 pL of acetyl chloride. Then, they will
be gassed with N2, capped tightly and heated at 100°C for 30 min. After samples will
be cooled to room temperature, 5 mL of 6% K2CO3 was added and vortexed for 30
sec. Thereafter, samples will be centrifuged 10 min at 1500xg, and the benzeﬁe layer
(upper layer) was taken and washed three times (10 min at 1500xg) with distilled,
deionized water. The upper layer was then removed and placed in injection vifals for
analysis. Heptadecaenoic acid was added as the internal standard. Fatty acid methyl
esters will be analyzed by capillary gas chromatography (Hewlett-Packard 5890 II
Plus, Hewlett-Packard, Palo Alto, CA, USA) equipped with a 25 m (0.32 mm:id)
capillary column (Hewlett-Packard FFAP, 0.25 gram film thickness, Hewlett-Packard,
Palo Alto, Calif., USA) and frame ionized detector. The temperatures of injector and
detector will be 230°C and 250°C, respectively, and the split ratio was 100:1. :Initially,
oven temperature was set at 160°C for 4 min, and temperature was then increased
2.5°C/min to 225°C and held for 20 min. Peaks will be integrated by a programmable
integrator (Hewlett-Packard 3395, Hewlett-Packard, Palo Alto, Calif., USA). Fatty
acid profiles will be identified by comparing the retel}tion times with those of
appropriate standard FA methyl esters. Laboratory measures will be conducted on
coded samples by workers who will be blind to the information whether samples will
be from bipolar subjects or controls. The detailed procedures have described e:md

published elsewhere.
4, THBBATHREERE - HiE  EHPM

EFEOEBIARAL  ERT-ARBHETRES REAMEKE
i~ RBHEIPAE o

(4) #& |

EREGESIERAL  ent—ANBRERRAE  RAMERE
% REBOHE - BULBO EEA RS O HRCHZER  HAARS R
BIARBATOR - LB B ENEH A PISERBH L KEBER



gﬁ 0

N-3 5 RO B E e B A SN ST ARG E R SRR HEAS KT
RERABOCEAEGTASEINENBrZIATEU L2 —BE-F%HE 8
LR BBRS T EFRLAENHRE

(5) E£44 3R

Reference List

Belluzzi,A., Boschi,S., Brignola,C., Munarini,A., Cariani,G. and Miglio,F., 2000.
Polyunsaturated fatty acids and inflammatory bowel disease. Am J Clin Nutr.
71, 3398-3428. '

Chiu,C.C., Huang,S.Y., Su,K.P,, LuM.L., Huang M.C., Chen,C.C. and Shen, W.W.,
2003. Polyunsaturated fatty acid deficit in patients with bipolar mania. Eur
Neuropsychopharmacol. 13, 99-103. :

Connor,W.E., 2000. Importance of n-3 fatty acids in health and disease. Am J Clin
Nutr. 71, 1718-1758. '

Donadio,].V., Jr., 2000. Use of fish oil to treat patients with 1mmunoglobulm a
nephropathy. Am J Clin Nutr. 71, 3738-3758S.

Hughes,D.A. and Pinder,A.C., 2000. n-3 polyunsaturated fatty acids inhibit the
antigen-presenting function of human monocytes. Am J Clin Nutr. 71,
3578-360S.

James,M.J., Gibson,R.A. and Cleland,L.G., 2000. Dietary polyunsaturated fatty acids
and inflammatory mediator production. Am J Clin Nutr. 71, 3435-348S.

Jamison,K. and Goodwin,F., 1999. Suicide in manic-depressive illness. In: Jamison K.
and Goodwin F. (Eds.), Manic-Depressive Illness, pp. 227-244.

Kang,J. X. and Leaf,A., 2000. Prevention of fatal cardiac arrhythmias by
polyunsaturated fatty acids. Am J Clin Nutr. 71, 202S-2078S.

Keller,M.B., Lavori,P.W., Lewis,C.E. and Klerman,GL., 1983b. Predictors of relapse
in magor depressive disorder. JAMA. 250, 3299-3304. _
Keller,M.B., Lavori,P.W., Lewis,C.E. and Klerman,G.L., 1983c. Predictors of relapse

in major depressive disorder. JAMA. 250, 3299-3304.

Keller M.B., Lavori,P.W., Lewis,C.E. and Klerman,G.L., 1983a. Predictors of" relapse
in major depressive disorder. JAMA. 250, 3299-3304.

Kessler,R.C., McGonagle, K.A., Zhao,S., Nelson,C.B., Hughes,M., Eshleman,S.,
Wittchen,H.U. and Kendler,K.S., 1994. Lifetime and 12-month prevalence of

10



DSM-III-R psychiatric disorders in the United States. Results from the
National Comorbidity Survey. Arch Gen Psychiatry. 51, 8-19.

Kremer,J.M., 2000. n-3 fatty acid supplements in rheumatoid arthritis. Am J Clin Nutr.
71, 349S-3518S.

Lepine,J.P., Gastpar,M., Mendlewicz,J. and Tylee,A., 1997. Depression in the-
community: the first pan-European study DEPRES (Depression Research in
European Society). Int Clin Psychopharmacol. 12, 19-29.

Linos,A., Kaklamani,V.G., Kaklamani,E., Koumantaki,Y., Giziaki,E., Papazoglou,S.
and Mantzoros,C.S., 1999. Dietary factors in relation to theumatoid arthritis: a
role for olive oil and cooked vegetables? Am J Clin Nutr, 70, 1077-1082.

Nestel,P.J., 2000. Fish oil and cardiovascular disease: lipids and arterial function. Am
J Clin Nutr. 71, 228S-2318S. .

Siscovick,D.S., Raghunathan,T., King,I., Weinmann,S., Bovbjerg,V.E., Kushi,L.,
Cobb,L.A., Copass,M.K., Psaty,B.M., Lemaitre,R., Retzlaff,B. and
Knopp,R.H., 2000. Dietary intake of long-chain n-3 polyunsaturated féﬁy
acids and the risk of primary cardiac arrest. Am J Clin Nutr. 71, 2085-212S.

The World Health Report, 2001. Mental health: new understanding, new hope WHO,
Geneva. '

von Schacky,C., 2000. n-3 fatty acids and the prevention of coronary atherosclerosis.
Am ] Clin Nutr. 71, 2248-2278.

11



