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Developmental and Melanogenesis Effects of 1-phenyl 2-thiourea (PTU)
in Zebrafish Embryos

ZHANG Li-jun, SHI Hui-qin, YUAN Xiao-yan, YU Shou-zhong, ZHAO Jun, PENG Shuang-qing
(Research and Evaluation Center for Toxicology, Institute of Disease Control and Prevention, Academy of

Military Medical Sciences, Beijing 100071, China)

[ Abstract]  Objective  To generate transparent zebrafish, embryos may be treated with 1 — phenyl 2 - thiourea
(PTU) to inhibit melanogenesis during embryogenesis. When working with techniques designed to study gene expression
during embryogenesis, especially in teleosts, signal detection may be aggravated by pigmentation. Here we focus on the
effects of PTU on embryo, and describes an optimized protocol for generating transparent zebrafish using PTU. Methods
zebrafish embryos at the stage of 23 hpf ( hours post fertilization) were treated with serial concentrations of PTU.
Morphological and physiological endpoints were selected and quantified for unexposed and exposed embryos. Mortality,
heart rate, hatching rate and SV-BA distance were detected until 80 hpf. Results Exposure to 0. 197mmol/L and 0. 296
mmol/L PTU completely inhibited pigmentation while avoiding problems with embryo mortality, teratogenesis, reduced
hatching frequency, and heart rate. The highest PTU concentration resulted in reduced hatching frequency and embryo
mortality. We observed pericardial and yolk sac edema. Conclusion Optimized conditions can achieve complete
inhibition of pigmentation for generating transparent zebrafish while avoiding toxic effects of PTU treatment.
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Tab.1 Mortality of PTU on zebrafish embryos

SRR EC BRI AG AR

ﬁiii:::;i) Total number Dead number I\ii:;f;
of embryos  of embryos
0 30 0 0.00%
0.197 30 0 0.00%
0.296 30 0 0. 00%
0.742 30 0 0. 00%
1. 48 30 0 0. 00%
2.96 30 12+2.65 40.0 +£8.82%
7.39 30 30 100. 00%

R EE 3 KB ER L © £ s 2R
Note: Experiments were repeated three times. The values are

presented as x * s
2.2 PTUNRS &AL RIIM
PRI 2 s, B 40 % F & 80 hpf, X M 4]

A B

BE I O BRI AL 4t PTU W] 4] 368 5 £
MFAL B PTU YR (438 i, 95 A6 38 % 0 T 1%, 0. 197
mmol/L 0. 296 mmol/L PTU £ BT &, 4 it i &= #B 4k,
0.742 mmol/L 41 % fL % g 17.78 + 5.09% , 1.48
mmol/L PTU 4 5 & a1 iR ig 74k %y 8.89 +1.92%
2.96 mmol/L PTU 2 Bt 5t JohiFfk. , E L4 0,

&2 PTU X B 07 1 5 00 52 R
Tab.2 Hatching rates of PTU on zebrafish embryos
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Fig. 1

Normal and abnormal development of zebrafish embryos to PTU for different exposure concentration at 80hpf

T AR IR4L, T 2 0F % A4 K 3 B-G .0, 197mmol/L PTU,0. 296 mmol/L PTU,0. 742 mmol/L PTU, 1. 48 mmol/L PTU,
2.96 mmol/L PTU,7.39 mmol/L PTU, G2, E . F. B & H B .ORKA, GBS AT
Note:A: Untreated zebrafish showing normal pigmentation, B-G: 0. 197mmol/L PTU,0. 296 mmol/L PTU,0. 742 mmol/L PTU,1. 48 mmol/L,

2.96 mmol/L PTU,7.39 mmol/L PTU. Pigmentation is reduced, rendering the zebrafish transparent. E&F: pericardial edema; G: dead



24 thE AR E S 2k 2012 4E 9 H 4522 %459 ] Chin J Comp Med, September 2012, Vol. 22. No. 9

mmol/L PTU S 55 21 i 55 £ {14 2002 7K i, 20 JUE Wi B2
SEIEAS 2 U R B R B A R R B 1 i e
7.39 mmol/L PTU 55 41 B 15 fh1 IR JIfs JC 0% 1k, 42 ¥4
T,
2.4 PTU NS &R

PTU #EH] 57 h J5 , I 5 80 hpf BE & .0 %, 45
SRIPE 2 FiR, PTU SCRGZH BE S o0 3R T fe o 5%
ZHAH L% ,0. 197 mmol/L,0. 296 mmol/L PTU 5C 46 21
BE LD 0 FR RO B2 B L5 #1100 R 25 S R4 12 3 3
0. 742 mmol/L,1. 48 mmol/L,2.96 mmol/L PTU 545
MBS DR GX IR L, 2 55 BA G X,
BEA PTU ¥ J5 38 i i o2 3 1 A1, 52 900 -l B G &R o
1M 7.39 mmol/L PTU SZ452H 5t By i ¥ AL T2, Jo.0 %

.\i\* *

— —_ — &)
[5o3 W o —_
[l f=) [} f=]
T T

ALK (KIS
Heart rate of zebrafish (beats/min)
8
T

1 1
0.6 1.2 1.8 24 3.0

PTU ¥ (mmol/L)
Concentration of PTU (mmol/L)

D
[}

2 PTU % 80hpf B £ .00 3 () 52 1
Fig. 2 PTU effects on heart rate of zebrafish embryos at 80hpf
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