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Effects of Sustained Administration of LHRH-A on Ovary
Development, Sex Steroid Hormone Secretion and
Ultrastructure of Gonadotropic Cell in Epinephelus akaara
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Abstract: Seventy-five female red-spotted grouper ( Epinephelus akaara) of 2 — 3 years old were divided into three
groups [ control group (C), high (H) and low dose group (L), 25 fish per group]. Each group was treated as follows:
high dose group [300 pg luteinizing-hormone releasing-hormone analogue (LHRH-A)/kg body weight], low dose group
(100 p.g LHRH-A/kg body weight) and control (no LHRH-A). Blood samples were collected on day 0, 10, 20, 30 and
40 after implantation and serum estradiol-1783 (E,) and testosterone (T) were determined by radioimmunoassay (RIA).
The fish were killed and the gonads were removed and weighed for calculation of the gonadosomatic index (GSI). The mi-
crostructure and ultrastructure of ovary, liver and pituitary were examined by both light microscope and transmission elec-
tron microscope. The results showed that the ovulation rate in the LHRH-A implantation group was significantly higher
than that in the control group; that the ovulation rate of the high dose group was significantly higher than that in low dose
group. The GSI was 1.055% and migrated nucleus was observed on day 10 in high dose group, ovary developed slowly in
low dose group. The GSI reached a high of 1.858% and a low of 0.987% at day 20 in the mature ovary n the LHRH-A
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implanted group. Serum T and E, increased significantly after the LHRH-A implantation at day 10 and declined signifi-

cantly at day 20. Serum T was significantly lower than the control group. Hypertrophied GTH cells, distinct degranulation

and marked dilatation of cisternase of the rough endoplasmic reticulum suggest the release of hormone from the GTH cells.

These results suggested that sustained administration of LHRH-A significantly induced ovarian maturation and ovulation in

the red-spotted grouper. Sex steroid hormone is correlated with vitellogenesis, not ovulation.
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1.3 E, 2 pg/mL T
0 10 20 30 40  0.02 ng/mL
d 5 1.5
4 C 4~6h 10 000 SPSS12.0
r/min 5 min -25%C ANOVA Duncan’s
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BW GW LW + Mean + SE
GSI = GW/BW x 100%
HSI = LW/BW x 100% 2
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Tab. 1 Influences of different dose sustained-release LHRH-A implantation on development of

ovary in Epinephelus akaara

Time d Treatment dose pg/kg Rate of ovulation %  Gonadosomatic index %  Hepatic somatic index %
0 0 0 0.35+0.052* 0.93 +0.082%
10 0 0 0.402+0.041* 0.88+£0.076™

100 0 0.568 +0.063* 0.90 £0.114"

300 40 1.055+0.142" 1.27 £0.136°

20 0 0 0.605+0.116" 0.78 +0.089%
100 60 0.987 +0.164" 0.72+0.077*

300 100" 1.858 +0.287¢ 1.02+0.152"

30 0 20 0.56+0.061* 0.851 +0.095%
100 40 0.693 +0.087* 0.807 +0.099

300 80~ 1.195 £0.098" 1.043 £0.125

40 0 0 0.39+0.067° 0.625 +0.062°
100 0 0.359+0.039* 0.583 +£0.064"

300 20 0.565 +0.054 0.654 +0.073"

+
Data are represented as mean + SE
multiple range test n=5 .
" P <0.05 Duncan
* Significantly higher than other groups

P <0.05 Duncan

values with different superscripts indicate a significant difference

P <0.05 Duncan’s multiple range test .

n=>5

P <0.05 Duncan’s
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LHRH-A in Epinephelus akaara
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2 LHRH-A GTH
Fig. 2 Ovary development and ultrastructure of gonadotropic cell by implanting the sustained released
LHRH-A in Epinephelus akaara

GG Secretory gloube  SG Secretory granule
1. 10 3 The ovary from control fish showing the oocyte of phase 3 x 200
2. LHRH-A 10 4 Fish given LHRH-A implantation showing the oocyte of phase 4
x 200
3. 2 4 Fish given LHRH-A implantation the oocyte of late phase 4 showing migrated nucleus X
200
LHRH-A 20 5 Fish given LHRH-A implantation the oocyte of late phase 5 x 200

5. Liver section of control fish  x 200
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6. LHRH-A Liver section after LHRH-A implantation  x 200
7. GTH GTH cell of control fish showing secretory granule  x 6 000
8. LHRH-A GTH GTH cell of low dose LHRH-A implan-
tation showing secretory gloube and granule  x 6 000
9. LHRH-A GTH GTH cell of high dose LHRH-A implantation
showing large numbers of secretory gloube and granule  x 6 000
10. LHRH-A GTH GTH cell of high dose LHRH-A implantation showing vacuoles
x 6 000
11. LHRH-A GTH GTH cell of high dose LHRH-A implanta-
tion showing bigger vacuoles and sunken nucleus  x 8 000
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