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Effects of n-3 HUFA Content in Broodstock Diets on
Reproductive Performance and Seasonal Changes of
Plasma Sex Steroids Levels in Plectorhynchus cinctus

LI Yuan-you™ CHEN Wei-zhou SUN Ze-wei CHEN Jie-hui WU Ke-gang

Key Laboratory of Marine Biology of Guangdong Province — Shantou University ~ Shantou 515063  China

Abstract In order to study the effects of n-3 highly unsaturated fatty acids n-3 HUFA content in broodstock diets
on the reproductive performance and seasonal changes of plasma sex steroids levels five groups of Plectorhynchus cinctus
female broodstocks were respectively fed a natural diet composed of trash fish D5 and four artificial formulated diets con-
taining 0.16% D1 1.27% D2 2.36% D3 and 3.47% D4 of n-3 HUFA during the whole reproductive cy-
cle. Their fecundity egg and larval quality were evaluated and the levels of plasma sex steroids were monthly moni-
tored. It was found that the eggs production/kg of female fertilization rate of eggs larval survival and length at mouth-
opening stage of both D2 and D3 group were equivalent to those of D5 group however those of D1 and D4 group were
significantly lower than D5 group. Dietary n-3 HUFA content showed no obvious influence on the seasonal change pattern
of plasma 173-estradiol E, and testosterone T . However the plasma E; and T levels in gonad developmental and ma-
ture seasons of D1 and D4 group were significantly lower than those of D5 group. Dietary n-3 HUFA content also dis-
played some influence on E; and T production by in wvitro ovarian follicles. Little basic E, production was observed by o-
varian follicles of D4 group. Human chorionic gonadotropin  HCG 100 IU/mL  stimulated E; and T production by ovari-
an follicles of D2 — DS group however ovarian follicles of D1 group had no response to HCG. The results suggest that
the optimum n-3 HUFA requirements in broodstock diet of P. cinctus range between 1.27% and 2.36%  deficient or
high dietary n-3 HUFA content may have negative effect on reproductive performance of broodstocks n-3 HUFA may af-
fect the reproductive performance by influencing the production of sex steroids.
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1
Table 1 Composition of the experimental diets weight %
Ingredients D1 D2 D3 D4 D5
Fish meal' 74 74 74 74
Fish oil? 0 4.35 8.65 13 Trash fish
Lard? 13 8.65 4.35 0
Starch 9 9 9 9
Mineral mixture* 2 2 2 2
Vitamin mixture* 2 2 2 2
Total % 100 100 100 100
Crude protein 52.48 52.78 53.10 52.92
Crude lipid 19.36 19.76 19.87 20.17
Energy’ kJ/100 g 2.16 x 10° 2.18 x 10° 2.19 x 10° 2.20 x 10°
n-3 HUFA® 0.16 1.27 2.36 3.47
! Crude protein  67.14% Crude lipid  10.19% n-3 HUFA 0.24%
2 Crude lipid  93.08% n-3 HUFA 25.46%
3 Crude lipid ~ 94.30%
4 Fernandez-Palacios et al 1995 Referred to Fernandez-Palacios et al 1995
3 Guan 1988  Estimated from the calorie produced
by dietary protein fat and carbohydrates Referred to Guan 1988
6 n-3 HUFA Calculated from n-3 HUFA content in fish oil and meal
2
Table 2 Body weight and gonadosomatic index of experimental broodstocks
Body wt. for spawning kg For incubation ¥ n=2
Group Body wt. for blooding kg
¥ n=8 ¥ n=8 & n=11 Body wt. kg GSI %
D1 2.57+0.15 2.70 £0.06 2.29+0.12 1.95+0.18 6.60 +2.65
D2 2.31+£0.11 2.51+£0.10 2.15+0.11 1.73+£0.26 8.31+0.13
D3 2.41+£0.06 2.51+£0.13 2.34+0.12 1.67+£0.44 9.79£3.89
D4 2.40+0.16 2.70+0.20 2.10+0.09 1.97+0.28 5.25+1.16
D5 2.46+0.13 3.27+£0.12 2.16+£0.10 2.40+£0.11 12.69 £ 0.25
8 11 /800 mL L:D=13:11
2
4 27 5 16 3
11~12d 500 L
30~ 35
1.3.3 2003 4 28 29
8~10h
3~7 2
3 100 ~ 200 gonadosomatic index  GSI 2
3 DMEM/F-12  Dulbeco’s modified Eagle’s medium
25~ 35 Ham’s nutrient mixture F-12 1:1 V/V Yueh
1 000 mL 24+ 1 & Chang 2000 pH 7.8 15
C 3 100  mmol/L. Hepes 100 TU/mL 100 pg/mlL
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kg D2 D3 D5
D5 9% D1 D4 D5
DMEM/F-12 41% 54% D1 D4 D5
t=3.17 df=161 P=8.2x10"% =
24 100 / -4.59 df=187 P=1.8x107?
6 human chorion- D2 D3 D5 D1
ic gonadotropin HCG D4 D5 t=9.69 df=28 P
3 =1.9x 107 = -459 df=28 P =8.6x
45 min 1073 D1 D5 t =
1 mL 4.41 df=16 P=4.4x10"*
HCG 100 TU/mL D1 D4 D5 t=2.71 df =179
24+0.5 C 26 h 1.5mL P=7.4%x10"% t=-3.05 df=233 P=2.5x
20 E, T 10-3
1.4 2.2 n-3 HUFA E, T
E, T
E, T 5 E,
E, T T 1 E, T
90% 5 E,
pg/mL 0.1 ng/mL 7.8% 2—4
80 pg/ml. n=6 6.5% 2ng/mL. n=6 3 8
T
2
12—4
2.1 n-3 HUFA n-3 HUFA E, T
E, T
3 12 D4 1 D1
3
Table 3 Fecundity egg and larval quality exhibited by each diet group of broodstocks
D1 D2 D3 D4 D5
Fecundity g/;/ig _— 168.02 287.03 302.54 181.64 335.23
Egg diameter pm 785.00 +2.75 789.21 +1.61 786.15+1.57 784.55+2.13 788.46 +1.21

. . 230.50+2.58"" 222.28+1.03 217.35+1.28 225.45+1.22"" 220.73+0.87
Oil droplet diameter pm

o 23.52+1.20™ 63.02+2.21 61.76 +3.00 46.35+2.06™ 67.95+2.93
Fertilization rate %

. 93.09 +1.44 95.37+0.49 95.79+0.62 95.15+1.00 96.76 +0.95

Hatching rate %
8.34+1.30 6.32+1.04 6.45+1.06 8.99+1.01 5.92+0.76

Abnormal rate %
. 46.00+6.15™ 71.00 +6.05 78.22 +4.81 74.00+5.27 79.11+4.31

Larval survival %
2.62+0.01™ 2.66+0.01 2.67+0.01 2.63+0.01™ 2.67+0.01

Larval length mm

3~7 * D5 t P <0.01
Data are mean = SE of 3 — 7 batches of eggs. ™ indicate very significantly different from group D5 ¢ test P <0.01 .
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Fig.1 Seasonal changes in plasma levels of 17B3-estradiol E, and testosterone T in
each diet group of Plectorhynchus cinctus female broodstocks
E, T + n=6~8

Line figures show the seasonal change pattern of E; and T

=6-8

Comparisons

Tukey P <0.05

and column figures are values comparison .

Data are mean + SE n

. Columns with different letters in the same month indicate a significantly difference Tukey’s Parametric Multiple

P<0.05 .
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Fig.2 Effects of human chorionic gonadotropin

HCG on 17B-estradiol E, and

ovarian follicles from each diet group of Plectorhynchus cinctus broodstocks

+ n=6 HCG Tukey P <0.05
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Data are mean + SE n =6 . Columns with different letters in HCG-treatment groups indicate a significantly difference Tukey’s Parametric Mul-
tiple Comparisons P <0.05 . P values are the parameters of comparasion between control and HCG-treatment in each diet group ¢ test .
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