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Abstract

The zebrafish is one of the most important fish species in economic terms as it is an extremely popular
aquarium fish. Farmers produce zebrafish stock continuously in order to supply the huge demand for the fish
in the ornamental fish market. However, continuous breeding can lead to the deterioration in quality of the female fish.
In this study, we focus on the regression of ovary after continuously spawning several times. Fecundity, fertilization
rate, hatchability rate, number of abnormal larvae, and histology of the ovarian tissue were compared between females
that spawn for the first time (control group) and females that had spawned continuously five times. The results showed
that fecundity, fertilization rate and hatchability rate of eggs produced from female zebrafish that spawned continuously
decreased, whereas the number of abnormal larvae produced increased. Moreover, histological studies of ovarian
tissue revealed that female fish that had spawned continuously showed delayed development of oocytes in their in
ovarian tissues. Therefore, it can be concluded that continuous spawning of females potentially causes abnormalities
of ovarian tissue and affects the quality and quantity of zebrafish eggs and larvae. Farmers should set
an inter-spawning interval for female zebrafish that allows for good recovery of ovarian structure and function between

spawning.
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Figure 1 External morphology of eggs and an abnormal larva, (a) fertilized eggs possess characteristic of over
the 4 cell stages, (b) unfertilized eggs remaining in the 1* cell stage at 2 hours post fertilization and

(c) a morphological abnormality of larva displaying the dorsal curvature (scale bar represents 1 mm).
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Figure 2 Histological assessment of ovarian tissue indicating 4 developmental stages including immature stage
represented by oogonia (OO) and primary growth (PG), maturation stage represented by cortical alveolar
(CA) and vitellogenin (VTG), ovulation stage represented by germinal vesical movement (GVM) and
germinal vesicle breakdown. (GVBD), and regression stage represented by postovulatory follicle complex
(POF) (scale bar represents 1 mm).

forazaeatad iiufazszay = Auaureaad i1 uszeziiu o inulussld x 100 .. (5)

v
o

u0u ke A

N5IATIEUTAYANIADA

nmsthanedayaiinauanaiuriadavedesas + SE WAMIAMNUANANNNEDR 189ANANTRY LY
Yasazesnsnisuguiin Jauarsnmnmeineananld uazferazdruausseuiiiednd fudnldansthanamede
Falgesldeesradiouiusiu 5 ass Tneld One-way ANOVA flszsumnnaidesiy 95% uda uazulBeufiey
AYTNUANGINITUININGUNAARalALAT Duncan flazdupadedu 95% daumsiauifiauddourasszaziaadld
lungusnecne sewinaanshanamadlefildesldafiun (nguasugy) fulashaamadeiildesladunsd 5

AL FHUTEUANNLANANNNAD R LLAAZIveTAaE T-test NILFUANNITANU 95%

= a L4
NANISANILLASAANITTU
AnudnUnAlugianisanla
= e a o o a a o 1 o ~
annsAnEIANAntd  SRIINNTHENAR  dRsnnIRn wazfesazANRnlnAresinden  Tudansaned
Usagldatnraiiias wudnlelalaeslifaraiunanaafsazmlfnnuanlianasacnefiiadnAyumieadin (P<0.001)
Inafanuanldanadna 63.71 Wefiduslunislasslinssi 5 Weeuiuaiausn (Figure 3a) feaazuedlinuanmn
HANLANFANTUNNADH sarAfaranislaesld (P<0.001) Tasanasain 97.90+0.96 wefiduslunislaasld
AfaLINAUIUAE 87.8323.30 iwlefifuslunstlaesldnian 3 Wedandaeelddaldluafad 4 uazr 5 wudnfesazand
nIuANAnazanadatelisd AyneadAlamauiuniuanluaium wazaad 2 (Figure 3b) smsniainauasly
Ua1nUaeseanuuaarAfaNANLANANTUNNADR (P<0.001) Taawudiedanshanelass lasaiiaady aznnld
usseuinnAiaananldiun inanas luafusnsseuannsainsaeanannlalaunnia 97.82+13.94 wlafidus
wazanatatieilitd Ay eada Wemauivlingnilsesunluasain 4 uaz 5 (P<0.05) delldmsnisingasanainld
WaBLEs 86.56224.58 LAz 75.16+10.44 ilafifusimuansy (Figure 3c) wenanniliilefaisnniemanuinUnives
o 1 Ay o P Y] L \ oA ! , e ~ a a o 1 o
saaauilsannlanshanameladslndaes ldetraradiaanudn lunnsdaeyldassusndnnutinUnfvessineaeusiasuin
- cq o A4 o . ¥ 4 : S T
e 0.23 + 0.22 Wafidus uaziiavinisnansallluasan 4 uay 5 nudnAuinlnRvessnaaunlaasiiaduesngg



532 INTANTINHATNIZANLNAN 2563 : 38 (4) : 528 - 534

o

agnAtuNNana (P<0.05) Tnendinidu 3.76+2.91 uaz 5.57+2.50 Wafifusmiuansiy (Figure 3d) Aediannnisanen

v vy

- d s oA M s e Y eas C e
piataliiulsaensdniandt  WeldlawnwadsnlaesldfssetumaraaisasinldBunuuazannimaaduasfodau
Alatuunliinanasatinadiuleds

unuazannnliuaziodaunianas  anauansieauiintnfaesnsyuounisanldvida  ovulation 9
nezuaunstiduduseunnsdaanendrAnyluniswasldliniandmiunszuaunislaus (Clelland and Peng, 2009)

ae o o v Y e W vs o e o

nsidnsnisnaniananasielantaesldudonansnis  wanviridndoureslinlilifunsljaudiduanuaunan
Aunmlaanitaalusves Cleavage Hausnuiidau 4 ias was ldoulnnjasvgaWmunssusisasien (Figure 10)
LLm”L*nm”LuVLm*um?ﬂgmum peluszazinanfiann  (Klangnurak et al., 2018) udufaddnveanisiailngludoa
nszuaungmnlalaiduesngg ufaﬂmnumﬂ@umﬁﬂﬂ@ﬂmn"mmmmmﬂﬂmmmumﬂ 7 IneFngenaziianiilie
(Figure 1c) LaziilafiansanAnuanlafianas ﬂfL‘wmmmmﬁmmm@m@\mmmﬂﬁiauwuq@ﬂﬁqmmmu’LuﬂmmLmﬂ

Nlaaslasinemadiaeiusannsan 4 aull

a fecundity b fertilization rate
12000 o @ ab 12000 -
a a
10000 - ab 100.00 b c
3 c
2 8000 - 80.00 '_.\'_.\.
) b
& 6000 - b 60.00
c
[T}
g 4000 | 4000
2000 - l 2000
0.00 0.00
1 2 3 4 5 1 2 3 4 5
C hatching rate d abnormal larvae
12000 - a a be 100.00 -
ab
10000 e 80.00
£ 8000 -
o 6000
&
£ 6000 -
g 40.00
5 4000
Q
2000 A
2000 a
c c bc ab
0.00 0.00 A ——ai—
1 2 3 4 5 1 2 3 4 5

spawning time Spawning time

Figure 3 Fecundity (a), fertilization rate (b), hatching rate (c) and number of abnormal larvae (d) produced
continuously by zebrafish females from the first to the 5" of spawning times. Different letters represent

significant differences among the data (P<0.05). Values are mean + SE.
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Figure 4 Percentage of oocytes stages in the ovarian tissue in average (n=10) from the first spawning females and
the 5" spawning females.
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