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Study on the application of zebrafish model in the early
stage of renal toxicity in drug development
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[ Abstract] Objective To evaluate the renal toxicity of vancomycin hydrochloride and irbesartan tablets using the
zebrafish model. Methods  After construction of AB zebrafish kidney model, the fish were treated with drug after
fertilization 2 days (2 dpf) to 5 dpf. At the end of the experiment, the number of renal edema zebrafish was counted in
each experimental group to evaluate the renal toxicity of drugs. Results The zebrafish development was normal and no
obvious toxicity at the dose of 16.4 ng/fish (1/10 MNLD) for vancomycin, and zebrafish renal edema occurred rate was
3.3%, 10% and 10% respectively at the dose of 54.7 ng/fish (1/3 MNLD), 164 ng/fish (MNLD) and 273 ng/fish
(LD,,) with the death rate of 0% , 0% and 16. 7% , respectively, which indicated that there was significant renal toxicity
of vancomycin at the dose of 54.7 ng/fish (1/3MNLD) to 273 ng/fish (LD ;). Irbesartan didn’t induce renal toxicity at
the dose of 8.3 pg/mL (1/10 MNLC) to 91 pg/mL (LC,,). Conclusions The zebrafish model of renal toxicity can be
used for the early evaluation of drug renal toxicity and we made evaluation of the renal toxicity of vancomycin and irbesartan

with this model.
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Tab.1 The groups of drug concentration or dose for

renal toxicity assessment

SRR JE DY IE R
2B R DINLE 5 Irbesartan
Drug Vancomycin Hydrochloride Tablets
for Injection (ng/fish) (pg/mL)
. —_— 16. 4 8.3
e a5
He SR 54.7 27.7
Concentration/
164 83
dose
273 91
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Tab.2 The mortality of zebrafish after treating vancomycin

TR L] JET TR TR
Group Death number Mortality/ %
62.5 ng 0 0
125 ng 0 0
250 ng 2 6.6
500 ng 27 90
1000 ng 30 100

®3 e VR PRRE S AT ARG (n =30)

Tab.3 The mortality of zebrafish after treating irbesartan

S 4L FET R FETZHR
Group Death number Mortality/ %

70 pg/mL 0 0

80 pg/mL 0 0

90 pg/mL 0 0

100 pg/mL 12 40

110 pg/mL 20 66.7
120 pg/mL 29 96.7
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Fig.2 Irbesartan-induced dose-dependent zebrafish mortality
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Tab.4 Incidences (% ) of renal toxic manifestations in zebrafish

. . N 4 uM TR (ng/ B
PRI sl M = (ng/J%)
: : YRR Vancomycin (ng/fish)
Manifestations Blank control .
Positive control 16. 4 54.7 164 273
SET-3 Death 0 0 0 0 0 16.7
K & Az % Edema 0 56.7 0 3.3 10 10
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T (H) O iE; (Y) BB (A) 25 F 25 (B)4 pM HYEEER; (C)16. 4 ng TR
(D)54.7 ng HHTEZH;(E)164 ng HHEER;(F)273 ng A EE,
B3 lsRERNF R
Note. (H) heart; (Y) yolk sac;(A)Blank;(B)4 wM Aristolochic acids; (C)16. 4 ng vancomycin;

(D)54.7 ng vancomycin; (E) 164 ng vancomycin; ( F)273 ng vancomycin.

Fig.3 Visual observation of zebrafish after microinjection of vancomycin

TE:(A)Z 4 (B)4 uM SYRETR; (C)16.4 ng ST EE % (D)54. 7 ng JI 835 (E) 164 ng JI 83 ; (F)273 ng TE &K,
4 FTEHBEEENE A (L kT B K )
Note. (A)Blank; (B)4 pM Aristolochic acids; ( C)16. 4 ng vancomycin;
(D)54.7 ng vancomycin; ( E) 164 ng vancomycin; ( F)273 ng vancomycin.

Fig.4 The renal edema induced by vancomycin (red arrows indicate renal edema)
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Tab.5 Incidences (% ) of renal toxic manifestations in zebrafish

WM SRR 25 40 4 uM JE W P4 ( pg/mL) Irbesartan ( pug/mL)
Manifestations Blank control .
Positive control 8.3 27.7 33 91
BET=>R Mortality 0 0 0 0 0 0
K Hf A R Edema 0 56.7 0 0 0 0

T CH)AGIE; (V) B8 5 (A) 25 415 (B)4 uM YI44ER ; (C)8. 3 pg/mL JE NS
(E)83 pg/mL JEN VP (F)91 pg/mL JE I 7b3,
5 JEULYRIH b B i B S £ A K

1H;(D)27. 7 pg/mL JE I bIH,

Note. (H) heart; (Y) yolk sac; (A)Blank; (B)4 wM Aristolochic acids; (C)8. 3 pg/mL irbesartan;
(D)27.7 wg/mL irbesartan ; ( E)83uwg/mL irbesartan; ( F)91 wg/mL irbesartan.

Fig.5 Visual observation of zebrafish after microinjection of irbesartan

H:(A) 24 ; (B)4 wM YRR ; (C)8. 3 pg/mL JEN P01,
(D)27.7 pg/mLJENPIH ; (E)83 we/mL JE N ¥HIH; (F)91 weg/mL JEN ¥PIH
Bl 6 O ULYhIH Y BE T O (20 A7 A5 B K )
Note. (A)Blank; (B)4 wM Aristolochic acids; (C)8.3 wg/mL irbesartan;
(D)27.7 wg/mL irbesartan; ( E)83uwg/mL irbesartan; (F)91 wg/mL irbesartan.

Fig. 6 Visual observation of zebrafish’ s backside (red arrows indicate renal edema)
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