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[ Abstract]  Objective The vertebrate model of zebrafish ( Danio rerio) was employed to explore the effects of

hypoxia on early embryonic development, hematopoietic differentiation, and erythroid differentiation. Methods At 12 h
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post-fertilization, zebrafish embryos were randomly divided into two groups. The normoxic group was used as the control

group, and the hypoxic group was used as the experimental group. The morphological changes of zebrafish embryos were

observed in real-time. Erythropoiesis and morphological changes were observed by benzidine, O-dianisidine, acridine

orange, and May-Grunwald Giemsa staining. Real time PCR was used to analyze hematopoietic gene expression in zebrafish

embryos. Results

Hypoxia reduced nutritional consumption of the yolk sac, inhibited the formation of pigment cells,

slowed down the heart rate, and delayed the hatching of zebrafish embryos. Inhibitive effects of hypoxia on the production

and maturity of red blood cells were observed. Conclusions Hypoxia delays zebrafish embryonic development and inhibits

the production and maturity of red blood cells.
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Figure 1 Representative images of zebrafish embryonic development( x 150)
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Figure 2 Effects of hypoxia on yolk sac, pigmentation and heart rate of zebrafish embryos
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Note. A. O-dianisidine staining pictures and Acridine orange staining pictures of zebrafish embryos( X 150). B. Representative benzidine staining of
zebrafish embryos( X 100). C. Quantitative line chart of Benzidine staining.

Figure 3 Effects of hypoxia on hemoglobin production and cell apoptosis of zebrafish embryos

B
2 -« % Normoxia
g ™ ,
A ~3.4% ~10% ~182% e *{i£4 Hypoxia .
RS 60
fm
r 78 40
w5 g s
e § g 2 H
13} F = *h
Z EE
E, 36 48 60 72 84
RERH (hpt)
Developmental time Chpf)
~3.6% c
% 40 [ H 4, Nomoxia
= RS R4 Hypoxia
¥ &5 w ¥
€5 g
T 48 20
g £
. ‘ E L
- on
200 pm ok
@ “3
3
36 hpf 48hpf 60 hpf & 25 K% ey

Prim-25  Longpec  pec fin

REWE
Developmental stage
T AT 0 IR 1 20 1 69 30 Q3 IR L €8 (x 1000) B 2 AN [ 75 I 5 25 £ AR v 20 20 0 F) 481 5 C - FEARTR] B % 75 B B, B8 25 (R i rh 21
0L R He A
4RSI 2120 A
Note. A. May-Grunwald Giemsa staining of zebrafish embryonic blood cells(x 1000). B. The proportion of red blood cells in blood of zebrafish embryos
at different developmental time. C. At the same developmental stage, the proportion of red blood cells in blood of zebrafish embryos.

Figure 4 Hypoxia inhibits red blood cell maturity
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Figure 5 Effects of hypoxia on gene expression in embryonic development of zebrafish
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