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6 : (Katsuwonus pelamis) DHA EPA 1215
(Katsuwonus pelamis) DHA EPA
60—250cm, 400 , ( 2ul
(Farley et al, ) )
2006) , )
, 1.5 4%
DHA  EPA,
kg mg
DHA  EPA ) )
, , DHA  EPA(50,100 300mg/kg),
(Forced swimming test, FST) (Tail (10mg/kg), (15mg/kg) , 21
suspension test, TST) 1 ( 10 )
1 1h
1.1 1.6 (FST)
40—45°C , Balb/e
, (18—22g)(Porsolt, 1981)
-20°C , 10cm
1.2 , (22+3)°C (  25cm,
10cm), 6min
, 100g
, 1.5 )
50°C , 40% pH
8.0 80°C, ) )
50min 5%
, 15min 6000r/min 12 6
Smin, (Barakat et al,
2009) 1.7 (TST)
1.3 ( 2cm)
200pL (25cmx25cmx30cm),
75°C 1h , 4mL, Scm )
7% K,CO; s 2mL 6min,
2500r/min 20min 4min
1.6mL )
280uL (GO)
1.4 (GO) )
1uL SHIMADZU-PLUS-GC >
250°C, 30m
160°C, Smin; 5°C/min 11 3 (Steru et al,
230°C 1985)
DHA  EPA 1.8 5-
, (DHA  EPA) , 75mg/kg  5-
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60min Newman-Keuls Turkey
, 14min 5 2min (Tallarida et al, 1987) 0.05
( 14  16min, 24  26min,
34  36min, 44  46min, 54  56min) s 5-
, Mann-Whitney
( 2
=25, )(Corne et al, 1963;
Sanchez-Mateo et al, 2009) 2.1 DHA EPA
1.9 B iR DHA
(Elliott et EPA( 1)
al, 1986) , DHA  EPA DHA  EPA
60min Archer
(Archer, 1973) 15.779min 21.298min(  1C), 1A 1B
(80cm*x60cmx30cm), 15.779min (EPA ) 21.298min (DHA
48 10cmx10cm s ) , DHA
) EPA
Smin ) DHA  EPA ,
( ) ( ) DHA  EPA
) 2.2 DHA EPA
, Im DHA  EPA 50mg/kg (P<0.001) ,
60 ,
1.10 (HPLC) 108.1+10.7s , DHA  EPA
) , 100  300mg/kg (P<0.001) ,
) ’ 127.74£17.9s  124.4£15.3s
, 0.1mol/L 157.0£16.1s ,
( 0.85mmol/L OSA, 0.5mmol/L
EDTA*NA?2) , (12000r/min, 31.15% 18.66% 20.76% 2
30min) , - 5- 2.3 DHA EPA
127.88+
(Shimadzu LC-10ATVP , 15.68s, DHA  EPA 100mg/kg
Shimadzu L-ECD-6A , N2000 300mg/kg (P<0.001) ,
, Hypersil ODS Cig 4.6x150mm Sum) 89.6+9.1s 93.5+
(Thermo, USA) 0.1mol/L 7.7s , DHA  EPA 50mg/kg
( 0.8mmol/L OSA, 0.5mmol/L EDTA*NA?2) ,
11% , pH=3.4, 0.45um 70.1+4.8s (P<0.001) ,
5- 29.93% 26.88% 45.18% 3
, 2.4 DHA EPA
(AUC) 20pL 1
20pg/g , DHA EPA( 50, 100
111 Hit o 300mg/kg) 5min

(ANOVA)
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200

T .
D _*l_ 2.5 DHA EPA 5-
@ ek
b I
5 100 2 DHA EPA 5-
E DHA  EPA

(50mg/kg)
(P<0.05, Mann-Whitney test) ,
0
Control  FLU 50 100 300 , 5-
4871 (mg/kg)
2 , DHA EPA ( ,
5- ) ( P<0.01)
Fig.2 Immobility time of DHA and EPA in the FST after oral
administration in mice % 2 DHA 1 EPA ¥ 5-B B (75mg/kg i.p.) 3 F/NRIT
+ (n=10) Turkey bk oA
*##%P<().001 vs. control, #P<0.05 vs. DHA Tab.2 Effect of DHA and EPA on 5-HT (75mg/kg i.p.)
and EPA (50mg/kg) behavior in mice
150 - (mg/kg, p.o.)
T DHA/EPA 50 2.51+0.4 1.62+0.29°
HHE HH# FLU 100 25.5+2.40% 24.7240.13°

—_ +++ +++
L L . ek — 0.65+0.21 0.59+0.28
et 100 I
1:79‘ - : + (n=10) *P<0.05 (Newman-Keuls
E ~~ test); "P<0.05 (Mann-Whitney test); °P<0.01 (Mann-Whitney test)
< oo 2.6

Control FLU 50 100 300

485 (malkg) 3 DHA EPA 50mg/kg,

3 , DHA EPA R3 ERBIFIKSEI T, DHA F1 EPA X /)y 5 A B 8 B 4

ZiFB RIS
Tab.3 Effects of FST exposure and DHA and EPA treatment on

Fig.3 Immobility time of DHA and EPA in the TST after oral ! > ! - :
monoamine neurotransmitter concentrations in mouse brain

administration in mice

+ (n=10) Turkey 5-HT NE

##%P<0.001; +++ P<0.001 vs. FLU; ### 412.5+11.37 247.7410.5%

P<0.001 vs. DHA and EPA (50mg/kg) DHA and EPA  655.2435.5°  402.7+14.6"

. 643.2+58.4° 385.3+53.6°

%1 DHA 1 EPA XTI’J\EEIE\, Smin F 351X 38 B9 45 R &R 965.44102° 6044469 4°
iy 386.4+14.8" 97.5+9.3

Tab.1 Effects of DHA and EPA on parameters recorded in

Smin in open field test DHA and EPA  403.5+11.6" 263.8+13.7

446.6+12.6"* 248.1+9.6"*

(mg/kg)

703.2+47.9° 309.4+18.4°
1£9. 1+10.
DHA/EPA 50 129.1£9.12 60.1£10.9 31845363 235541317
DHA/EPA 100 125.9+9.28 49.8+7.92 DHA and EPA  549.7+24.8°  286.4+10.8°
DHA/EPA 300 128.5+8.28 58.316.28 607.8+36.7 291.149 4
FLU 10 126.3+6.98 55.9+5.90 786.9+78 8° 316.4+29.5°
o 127.4+7 .42 56.246.21 :DHA EPA (50 mg/kg), Smg/kg
+ (n=10) Turkey
* (n=10) Turkey p<0.001, °P<0.01, *P<0.05 vs. , *P<0.001,

YP<0.01, “P<0.05 vs.
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DHA AND EPA FROM ORBITAL FLESH OF TUNA KATSUWONUS PELAMIS:
EXTRACTION AND ITS ANTIDEPRESSANT ACTIVITY

LI Hai-Bo', LV Qian-Qian’, BAI Dong?, WANG Huan’, GUAN Li-Ping’>, XIE Chao®
(1. Zhejiang International Maritime College, Zhoushan 316021, China; 2. Key Laboratory of Health Risk Factors for Seafood of
Zhejiang Province, College of Food and Medicine, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract To explore the use of leftover from skipjack tuna Katsuwonus pelamis food industry, the orbital flesh was
utilized for DHA and EPA extraction and their effects of antidepressant activity were studied. The extracted DHA and EPA
were oral administrated in dosage at 50, 100, and 300mg/kg onto mice. Antidepressant effect was investigated via forced
swimming test (FST) and tail suspension test (TST) on mice. Results show that the lower dose (50mg/kg) group showed the
most active effect. In addition, the DHA and EPA produced a slight potentiation of 5-HT-induced head twitches and
syndrome. In addition, major monoamine neurotransmitters and their metabolites in mouse brain regions were determined
by HPLC-ECD (High performance liquid chromatography —electrochemical detection). It was found that the DHA and EPA
could significantly increase the concentrations of the neurotransmitters 5-HT and norepinephrine in the hippocampus,
hypothalamus, and cortex; and reduce the 5-HT metabolism. Therefore, the leftover can be reused to extract DHA and EPA
for antidepressant treatment as revealed in mice test. The practice opened a green way to make use of industrial waste for
the sakes of human health and better environment.

Key words Katsuwonus pelamis; DHA; EPA; antidepressant activity; 5-hydroxytryptophan; neuro-transmitters
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