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[ Abstract]  Objective To study the effects of four organic solvents, including methanol, isopropanol, acetone,
and dimethyl sulfoxide ( DMSO) , on the development of zebrafish embryos, especially eye development, and provide clues
for their use in zebrafish studies. Methods Zebrafish embryos (12 hours post-fertilization) were exposed to 0.5%
ethanol, 1% isopropanol, 1.5% acetone, and 2. 5% DMSO for 60 hours. The survival rate, eye size, gross morphological
changes, and retinal histological features were observed. Results The survival rates of the control group and the groups

exposed to ethanol, isopropanol, acetone, and DMSO were 96%, 93%, 90%, 90%, and 86%, respectively. The
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morphology of the zebrafish was normal in the control group, whereas there were morphological changes, such as pericardial

edema, hemorrhage, yolk defect, and body bending, in the solvent-treated groups. Specifically, DMSO induced the most

severe changes, and ethanol the least. Variance analysis showed that there was no significant difference in the ratio of eye

length to body length between the organic solvent-treated groups and the control group, but the ratio of the eye area to body

area in the group treated with DMSO was significantly lower than that in other groups. In addition, compared with the

control group, the retina stratification in the group treated with four organic solvents was normal. The signals of cone cells,

rod cells, and retinal neurons in the ethanol, isopropanol, and acetone exposed groups were normal, but the signals of each

cell were weak in the group treated with DMSO. Conclusions Therefore, we should carefully select the solvent carrier for

zebrafish studies and perform preliminary experiments to determine the safest concentration.
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Note. A, The control zebrafish larvae (72 hours post-fertilization) had
well-developed body and head regions. B, C, and D, Abnormalities in
embryos exposed to different solvents. Abnormalities included
pericardial edema ( black arrows) , hemorrhage (blue arrows) , body
curvature (red arrows) , and yolk defects (purple).

Figure 1 Teratogenic effects of solvents on zebrafish embryos
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Table 1 Survival and teratogenicity rate in zebrafish embryos treated with different solvents

WactehT 3 Zm i R LR
Observed indexes Control Ethanol Methanol Isopropanol DMSO
T 2 Survival rate 96% 93% 90% 90% 86%
LKA Pericardial edema 0 0 0 0 16%
) 1fi. Hemorrhage 0 0 3% 13% 10%
Bk Body curvature 0 6% 16% 10% 20%
B B Yolk defect 0 0 0 0 3%




78 LA BE 2 44K 2020 4 5 A 45 30 %45 5301 Chin J Comp Med, May 2020, Vol. 30,No. 5

2.2 MFHBEHEFIXTHED AR B K /B 820

SERL I, X AL BE a4t (n=30) R K
BE/ BRI B HG AR R (0. 090+0. 006) , HR 5 1 A/ B
A LA M (0. 066 £0. 006 ) 5 2, 5 kb FH 4 BE T £
4l (n=30) MR A5 B/ S AR BE LU 1B R (0. 087 +
0.045) , MR B o B/ & & m B L {E R (0,058 =
0.007) ; SN B AL B A BE S fa 4l (n=30) BRI K
J /B R B HAR M (0,091 0. 006) , HR B 1 AR/ &
RTHRIFR B 9 (0. 065+0. 006) 5 P i 4 34 40 B 2 411
4l (n=30) MR A5 B/ S AR BE LB R (0. 090 +
0.003 ), HR ff 7 BV & 4 i B E B A (0.056 +
0.008) ; DMSO 4b ¥ 21 B L a1 4 . (n = 30) AR % 1A
TR/ B AR FR EL A M (0. 041£0.004) , J5 2253007
7, BT £ 4 £ HR I K RE By ORCK R LU (A A DL
7 R 4 OGS B A 2 [  f J8 3 25 575 (H: DMSO
T R 2H B0 T ) IR T R/ B A T A B A S I
T H AL (P<0.05, LK 2)
2.3 MFHEYAFIXBED AR B IE Y 2200

R T WREEAT ML T X BE L A A0 R B G B
Wi, 2H 240 8 98 e Y (0 s |, 5 0 R 2 A L, DU b
FAIL I ) 2 i AR L D 4 2 X Sk B (L A
3) ,{H DMSO 2 5% 2H L #E 4 f HES ZZ 0L (WL E3)
PIZH [E] ¢ K 30 o, OBE N EE VA AT DMSO 2
& A FF A0 ( Zpr3 ) FIAR I A 25 T 240 B ( Zn12)

KELR [IE A4
Length ratio Area ratio
0.10
= B
R KX
0.08 ssh
o s
2E B
% > 0.06 sos s
2 oo o
2 X K%
;)2 S B2
=5 o004 Sl
2o Y S
2 S
= SRS
S
0.02+ q B
S
S
5 K
XA {XX

AR REA

Different groups of exposed solvents
TE:CN: IE# A JRZH; ETH : Z 58 58 2 5 150 ; 5 P T % %
41 MET ; R 88 41 ; DMSO . —H1 ZETEH; * P<0. 05,

B2 RIEIA VLA 2R B f 4 (72 hpf) AR/
PRARBE H (BRI AR T B L A

Note. CN, contrl group. ETH, ethanol exposed group. 1SO,

isopropanol exposed group. MET, methanol exposed group.

DMSO, dimethyl sulfoxide exposed group, * P<0. 05.

Figure 2 Eye to body length and area ratio in embryos

treated with different solvents
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Note. DAPI staining for nuclei showed the lamination of the retina.
As in the control group ( A-1), the retinas in the solvent-treated
groups ( B-1, C-1, D-1, and E-1) were segregated into three
nuclear layers, including ONL, INL, and GCL. Zprl (cone cell),
Zp3 (rod cell), and Znl2 ( retinal neurons) immunostaining
showed the cone photoreceptors (A-2, B-2, C-3, D-3, and E-3),
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(A-5, B-5, C-5, D-5, and E-5). The results showed there were no
differences in cone photoreceptors, cod receptors, or neurons
between the solvent-treated groups and control group, except thinner
laminations of the retina were observed after treatment with 2. 5%
DMSO.
Figure 3 Immunostaining of retinal cells in embryos

treated with different solvents
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