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Effects of exogenous oxytocin on social behaviors in the shank3
deficient zebrafish

WANG Yi, LIU Chun-xue, HU Chun-chun, XU Xiu~
(Department of Child Healthcare , Children’ s Hospital , Fudan University ,Shanghai 201102, China)

[ Abstract] Objective To study the role of exogenous oxytocin on social behaviors of a shank3
deficient zebrafish model, and to observe the effects of exogenous oxytocin on adult shank3ab '~ zebrafish
through multiple pharmacologic means. Methods The shank3-deficient zebrafish model, carrying loss-of-
function mutation in two shank3 paralogs (referred to shank3ab '~ ) , was generated and maintained as
previously described. The adult shank3ab™'~ zebrafish and wild-type (WT) zebrafish were used in this
study. The exogenous oxytocin and 0.9 % normal saline were administered by intramuscular (i.m.) injection
in the zebrafish caudal fin. WT zebrafish and shank3ab '~ zebrafish were treated through three kinds of

pharmacologic means: an acute single dose, a single-round short-term administration, and a long-term
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treatment.Social preference test was performed to evaluate the curative effect of exogenous oxytocin 15 min
after injection. The mRNA level of oxytocin receptor (oxtr) gene was examined by real-time q-PCR of the
whole brain of zebrafish. Results Single dose treatment: shank3ab~'~ zebrafish, treated with exogenous
oxytocin (an acute single dose) , showed significant improvement in the social interaction (0.96 + 0.015 ws.
0.86 * 0.042, P=0.013) within 30 min after administration. We assessed the timeliness of acute exogenous
oxytocin effect on social preference with social preference test and observed that social behaviors in
shank3ab~'~ zebrafish model was also improved after 45 min. Though the differences didn’ t reach
statistically significance. Short-term treatment (once daily for 7 days) : The group of short-term treatment
showed that the distance ratio in the conspecific sector in shank3ab '~ zebrafish receiving daily OXT
administration was significant higher than those receiving saline (0.94 £ 0.015 vs.0.88 + 0.018, P=0.006).
The effects lasted more than 12 h after cessation of treatment. Long-term treatment (i.m., once daily for 2
weeks) : The results of long-term treatment showed that the abnormal sociability in shank3ab '~ zebrafish
receiving daily oxytocin administration wasn’ t changed significantly when tested one month later. The
experiment of single-dose group showed that, compared to WT control (receiving saline) , WT zebrafish
receiving acute single dose of oxytocin showed a significant increase (P<C0.001) in mRNA level of oxtr
gene.In addition, there was a rising trend in shank3ab '~ zebrafish receiving acute single dose of oxytocin.
Conclusion Exogenous oxytocin rescues social preference deficits in the shank3-deficient zebrafish model.

The timeliness for therapeutic efficacy of the abnormal sociability correlated with the courses of treatment.
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Tab 1 Primer sequence of real-time q-PCR

oxtr F: TCACACCCAAAGCATCCAAA

R: TCACACCCAAAGCATCCAAA

F: TCTGGAGGACTGTAAGAGGTATGC
R: AGACGCACAATCTTGAGAGCAG

Rpll3a

F:Forward;R:Reverse.
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Fig1 Sketch map of 1 vs. 6 social preference test
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Saline or oxytocin was admininstrated by intramuscular injection in the zebrafish caudal fin.
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Fig2 The administration scheme of zebrafish
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Fig 3 Effects of social preference test on shank3ab” zebrafish under acute exogenous oxytocin exposure
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All data were shown as x *s, and analyzed by one-way ANOVA
analysis and post-hoc LSD test.'V"P<C0.01,®P<C0.001.
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Fig4 Effects of short-term exposure for exogenous oxytocin

on shank3ab™ zebrafish in social preference test
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All data were shown as T * s, and analyzed by one-way ANOVA
analysis and post-hoc LSD test."’ P<C0.05.NS:No significance.
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Fig5 Effects of long-term exposure for exogenous oxytocin

on shank3ab™ zebrafish in social preference test
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Fig 6 Comparison of relative mRNA expression of oxtr gene in the brain of zebrafish after acute oxytocin exposure
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