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Effects of sex steroid hormones (estradiol and testosterone) on
growth traits of female, male and pseduo-male Chinese
tongue sole (Cynoglossus semilaevis)
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Abstract: A variety of fish, including Chinese tongue sole (Cynoglossus semilaevis), have sexual size dimorphism, and this growth
dimorphism may be related to the interaction of sex steroid hormones and growth axis-related genes. For the early stage of this study,
transcriptomics analysis has found that sex steroid hormones might be involved in the growth regulation of Chinese tongue sole. In
order to explore the effect of sex steroid hormones on the growth difference of different sexes of Chinese tongue sole, we injected 16-

month-old female, male and pseudo-male fish with estradiol and testosterone hormones, and measured the growth hormone 1 (ghl),
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insulin-like growth factor 1 (igf1) and suppressor of cytokine signaling 3 (socs3) for quantitative analysis. The results reveal that the

two sex steroid hormones had inhibitory effects on the growth performance of individuals of different sexes of Chinese tongue sole.

After the treatment, the expressions of ghl and igf1 in the brain and liver showed an overall downward trend, and the expression of

socs3 in the muscle and liver increased significantly, indicating that the growth performance of fish had declined. By exploring the

effects of sex steroid hormones on the growth performance of different sexes of Chinese tongue sole, we provide references for the

in-depth study of sex steroid hormones in the regulation of fish sex size abnormalities.

Key words: Cynoglossus semilaevis; Sex steroid hormones; Sexual size dimorphism; ghl; igf1; socs3
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Table 1 Primers for real-time PCR

NCBI 35 314 541 (5'-3")
NCBI No. Primer Primer sequence
103393304 p-actin-F GCTGTGCTGTCCCTGTA
p-actin-R GAGTAGCCACGCTCTGTC
103387754 ghl-F CCGAAGTGAACTGAAGAAA
ghl-R CTGAGCAAGCAGGTGAAG

103382578 igf1-F TCGCATCTCATCCTCTTTCTT

igf1-R ATACAGCACATCGCACTCTTG
103381769 socs3-F GTCCGACCAGATTTAGCC
socs3-R TACCTTTGCCACTCACATAA
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Figure 1

Electrophoresis results of pseudo-male identification of C. semilaevis (partial)

ZW. Pseudo males; ZZ. Males; M. DL2000 DNA Marker
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Figure 2 Comparison of absolute growth rate of body mass
after treatment with sex steroid hormones
C. Control group; E. Estradiol treated group; T. Testosterone treated

group; different letters indicate significant difference
(P<0.05). The same below.
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Table 2 Comparison of growth parameters between control group, E treatment group and T treatment group X=SD; n=30

A e ENDiv i I NS 7N

- g WRIREE SREEER ik ool D pps

C;rou Gender Initial body Body mass Initial body after t}r,eatrfent / Absolute Absolute

P mass/g after treatment/g length/cm om growth growth

rate W/% rate L/%
X} R4 Control group Wt F 734.38+83.84"  775.00£77.47°  48.67£2.56" 51.63+2.50" 5.53£0.08°  2.73+0.03"
M 134.39+19.99"  148.93420.37°  30.26+£1.67°  30.38£1.35°  10.82+0.02°  0.41+0.19°
Pt PM 148.90+22.28"  165.24421.48°  29.60+2.14°  31.33x1.26°  10.97+0.04"  5.84+0.41°
EAbPE4 E treatment group M F 778.76+£94.05"  788.46+73.24"  48.97+2.81° 51.56+2.71° 1.25£0.10"  1.96+0.06°
M 133.75+20.57°  137.52419.99°  29.80+1.07°  29.95+1.39" 2.8240.02°  0.52+0.04°
fhlfE PM 154.83427.14"  166.73430.73°  30.1842.40°  30.4142.16" 7.69+£0.06°  0.75+0.11°
TALHRY T treatment group M F 721.45+69.85"  750.00+£78.54°  48.35+2.07" 51.24+2.15° 3.96+0.22"  2.59+0.04"
M 147.16+14.76"  152.70£19.03°  30.10£1.47°  30.47+1.53" 3.76£0.03°  1.23+0.29°
Pt PM 159.72426.19°  165.52424.65°  30.18+1.90°  30.70+2.11° 3.63£0.13%  1.700.10°

FE: [A]—AbBRLH | ORI i B ) LA ) — M o R IRIAR B 2 () LA R AR T BEOR 22 53 3 (P<0.05)

Note: Comparison between fish of the same treatment group and different sexes or comparison between fish of the same sex and different treatment

groups. Different letters indicate significant difference (P<0.05).
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Figure 4 Change of ghl mRNA expression in brain tissues of
different sexes of C. semilaevis after T and E2 treatments
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Figure 5 Change of igf 1 mRNA expression in liver of differ-
ent sexes of C. semilaevis after T and E2 treatments
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Figure 6 Change of socs3 mRNA expression in liver of differ-
ent sexes of C. semilaevis after T and E2 treatments
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Figure 7 Changes of socs3 mRNA expression in muscle of
different sexes of C. semilaevis after T and E2 treatments
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