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ABSTARCT METHODOLOGY

Background: Surfactants best known for their use in the ACUTE TOXICITY ASSAY TERATOGENICITY CARDIOTOXICITY
Industry of detergents, household products, and . Survival rate _Scollosis, pertcardial ederna, yolk | /' Measure blood flow velocity, vessel
cosmetics. Usually, the amount of released surfactants "+ LC50 and NOEC T clameter, heart rate and shear stress
Into the environment Is diluted during secondary water
treatment. However, there Is always a risk of releasing
untreated and polluted wastewater containing high
amounts of surfactants without knowing the harmful
effect on biotic and abiotic elements of the environment.
SAPDMA is a surfactant that i1s used mostly Iin cosmetics,
conditioning agents, and recently in corrosion Inhibition.
The classification of SAPDMA as a “safe” or “green”
surfactant by different environment or chemical agencies
IS ambiguous, and the literature Is lacking.

Aim: The aim of this study Is to evaluate the safety of

NEUROTOXICITY

SAPDMA using the zebrafish embryo model. Assess hemoglobin synthesis Locomotion assay
Methods: Zebrafish embryos were exposed to different
concentrations of SAPDMA and the effect was assessed RESULTS
by different toxicity assays. This includes (1) mortality/
survival assay to assess the median lethal dose (LCc,) (i1) Table 1. Concentrations of SAPMDA at which the Teratogenic Effects
teratogenicity assay to assess the no observed effect L.C5o. NOEC, and 100% mortality were observed Body Length Eye Size Yolk Sac Size
concentration (NOEC); and (iii) organ specific toxicity SAPDMA (mg/L) B e et B = — ——
assays Including cardiotoxicity, neurotoxicity (using LC,, 2.3 = § |
locomotion assay), and hemoglobin synthesis (using o- NOEC 0.1
dianisidine staining). 100% mortality 3.5 ) B ) e B
Results: Exposure of zebrafish embryos to SAPDMA

- - - eratoaenic Effects of Acute Figure 3. Teratogenic effects of different SAPDMA concentrations. Body length, eye and
caused mortallty In a dose-dependent manner with a ' ':'o?(icity:znﬁZe;rafifsﬁ t yolk sac size of the embryos following treatment, were measured using imageJ software. One-
calculated LC., of 2.3 mg/L. Thus, based on the LC., s == Heart Edema way p/ir(;oggmwis 2u55ed to compare between the negative control and each treated group.

- - - - - - mm Yolk Edema : y =29,

value and _ac_:cordlng to the Fish and Wlldllfe _S_ervu:e i A) Cardiotoxicity
Acute Toxicity Rating Scale, SAPDMA s classified as >
“moderately toxic”. The NOEC, the concentration that did g 10 : £ ‘ = _
not cause any significant teratogenicity, was 0.1mg/L. J s 2 g | - \ 1] ta
However, this concentration caused significant organ N e I
SpeCifi C and CytOtOXiC eﬁeCtS’ SuggeSti ng that harm IeSS Flgure 1 Percentage Of embryOSWIth teratogenlc ) 0--ve Control 1.5 Zn0 0.1 0:5 018 -ve Control 1.5IZnO 01 075 078 0--ve Control 1.5Zn0 0.1 0:5 018
concentrations of SAPDMA are lower than 0.1 mg/L. A) effects following treatment with SAPDMA B)

Conclusion: Our data indicate that SAPDMA at very low
concentrations causes adverse effects on zebrafish
embryos. Thus, we recommend that the use of SAPDMA
In Industry should be re-evaluated and monitored by the
environment and public health agencies.
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Figure 4. Effect of SAPDMA on blood flow velocity, diameter and heart rate. Parameters were
calculated from the (A) dorsal aorta (DA) and (B) Posterior cardinal vein (PCV) of the embryos
following treatment with each indicated concentration. Twenty embryos were used per concentration.
One-way ANOVA was used to compare the differences between the average of the imaged areas
between groups. * p < 0.05 and ** p < 0.01, **** p < 0.0001, n = 25.
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significant physio-chemical properties. After use, residual B) B) .
different environmental pools. Most surfactants rapidly
concern lies In the possibility of releasing untreated wecontol 1520 01 05 03 Treatment (ol

(1.5 mg/L), 0.1, 0.5 and 0.8 mg/L of SAPDMA. The images were captured using a bright field
ecosystem. Few studies have Investigated the impact of | | 152zn0,0.1, 05 and 0.8 SAPDMA. (B) Graph showing the average distance ~ edards to difference in the areas stained by o-dianisidine. No significant difference was observed
common cationic surfactant used In cosmetics, personal
care products and recently In corrosion Inhibition. CONCLUSION
According to the Environment Canada Domestic
databases classified SAPDMA as a very toxic compound toxicity of SAPDMA and the present work is the first to report a full toxicity assessment of this surfactant on zebrafish
comprehensive toxicity and safety of SAPDMA on the monitored. Also, further studies are warranted to determine the long-term toxicity of SAPDMA.

_ A)
surfactants are dispensed Into sewage systems or Into | =
] T
300+
- - . . 200- —_
biodegrade, and their concentration Is greatly reduced 0. g |
Treatment (mg/L) Figure 5. Distribution of hemoglobin-positive cells was detected by O-dianisidine staining at 72
SurfaCtantS' ThIS COUId Iead 10 serious eﬁ:eCtS on the pverage total distance (measured using ViewPoint, Micro fab system) moved microscopy, at 50X. (B) The graph demonstrates the difference in the number of erythrocytes with
moved (mm) per hour under dark/ light phases of the same embryos as in (A). between the control, 0.1 and 0.5 SAPDMA (mg/L). However, a significant difference (P<0.0001) was
Substance List, SAPDMA is classified as a low hazardous All performed toxicity assays strongly suggest that SAPDMA has a potential toxic effect on the organ development of
to the aquatic environment with long-lasting effects. model. We concluded that SAPDMA is classified as a “moderately toxic” compound according to the FWS acute
ecosystem. Also, If for any reason this surfactant poses a
toxic effect on the environment, it is inevitable that this REFERENCES
effect will also reach and adversely affect humans

Surfactants are widely used in the industry due to their T Hemoglobin Synthesis

surface waters, most of which end up dispersed into

during secondary wastewater treatment. Thus, the major 1 o1 mol o -

wastewater that Is pO”UtEd with |al’ge amounts of Figure 2. Normal locomotion of SAPDMA treated zebrafish embryos. (A) hpf. (A) Representative images of o-dianisidine Stain concentrated on the yolk sac of the control, ZnO
(in mm) by the 120-hpf- old embryos per minute treated at 96 hpf with PTU,

surfactants on the aquatiC fauna. SAPDMA Is the most xx% 1) < 0.001, N=12. observed between the control and 0.8 SAPDMA (mg/L). **** p < 0.0001, n= 25

ingredient and not expected to be toxic. However, other zebrafish embryos In a dose-dependent manner. To our knowledge, no previous studies were done to evaluate the

There are no performed studies to assess the toxicity scale. Thus, the concentrations of SAPDMA used In the Industry and present in the environment should be
1. Radwan, A., Sliem, M., Okonkwo, P., Shibl, M., & Abdullah, A. (2017). Corrosion inhibition of APl X120 steel in a highly aggressive medium using

through bloconcentratlon._ln this StUdy’ zebrafish embr_yo stearamidopropyl dimethylamine. Journal of Molecular Liquids, 236, 220-231.
model was used to, which are a great representative 2. Vaughan, M., van Egmond, R. (2010). The Use of the Zebrafish (Danio rerio) Embryo for the Acute Toxicity Testing of Surfactants, as a Possible
model for the ecosystem to assess the Safety Of Alternative to the Acute Fish Test. Alternatives to |ab0rat0ry animals: ATLA. 38. 231-8

SAPDMA 3. Wang, Y., Zhang, Y., LI, X, Sun, M., Wel, Z., Wang, Y., Gao, A., Chen, D., Zhao, X., & Feng, X. (2015). Exploring the Effects of Different Types of
' Surfactants on Zebrafish Embryos and Larvae. Scientific reports.
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