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GLYPHOSATE
Is a systemic and non-selective post emergence foliar herbicide.

 It is today known as the most widely used  herbicide worldwide.



MECHANISM OF 
ACTION:

Glyphosate operates via 
5-enolpyruvylshikimate-3-phospha

te synthase (EPSPS) enzyme, 
inactivating him. 

• Loss of essential amino acids
• Interferes with chlorophyll photosynthesis

• Accumulation of toxic intermediates



THE AIM OF THE STUDY

Investigate the glyphosate potential effects on the 
development of zebrafish early-life stages.     



MATERIALS AND METHODS:

Zebrafish early-life stages used in the 
experiments were obtained from the University 

of Teramo facility. Adult wild type AB strain 
zebrafish were breed in a recirculating water 

system with a light/dark cycle 



MATERIALS AND METHODS:

Breeding tanks Collected eggs



MATERIALS AND METHODS:

Fish Embryo Acute Toxicity Tests (FET)

Tested concentrations: 25, 50, 100, 110, 125 mg/L
Negative control (NK) and positive control



MATERIALS AND METHODS:

Zebrafish early-life stages were 
daily observed up to 96 h with 

the inverted optical microscope 
considering four lethal 

alterations: 
Coagulation 
of embryos

Lack of 
detachment of 

the tail from the 
yolk sac 

Lack of the 
somite 

formation

Abstance of 
heartbeat

At the end of the exposure 
period were evaluated:

LC 10, 20, 50  
Sublethal effects

Histological analyses



MATERIALS AND METHODS:

Histological analyses 

Survived larvae at 96 hpf 
treated with 50, 100, 110 an 

125 mg/L 

Were fixed in 10% 
neutral-buffered formalin 

for 2h 

5 μm thickness sections were 
stained with hematoxylin and 
eosin and then visualized by 

light microscope



RESULTS:

Fish Embryo Acute Toxicity Tests (FET)



RESULTS:
Sublethal alterations: 

a-b)From the concentration of 100 mg/L at 48 hpf, the larvae showed 
pericardial edema and impaired blood flow and blood stasis.

In addition, a great number of zebrafish larvae showed a smaller head 
then NK, suggesting a possible neurological involvement

C

c) Zebrafish larva exposed to 
negative control (NK) 



RESULTS:
Histological analyses

Histological observation confirmed the results of FET test in fact 80% of embryos treated with 
glyphosate 100 mg/ L showed high pericardial edema and diffuse hepatic microvacuoles.

In addition, changes in head size were also observed 

Pericardial edema
Hepatic 

microvacuoles
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Smaller head
Reduction of essential genes for the 
normal development of the central 
nervous system, such as pax2, pax6, 

Otx2, ephA4



CONCLUSION: 

Long-terms effects of 
glyphosateFuture studies

  

Does Glyphosate 
Affect the Human 

Microbiota?
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