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Dose level calculation

Starting point

LD50 350 mg/kg b.w.

CTRL  olive oil+6%DMSO

ENN-B 0.18, 1.8, 18 mg/kg b.w. per day

0.18 mg/kg bw per day is comparable with 

the rough estimate for a LOAEL for short-

term exposure - 0.09 to 0.17 mg/kg b.w. - for 

the therapeutic treatment with Locabiotal®

10 CD-1 mice/group
EXPERIMENTAL DESIGN

Endpoints
General toxicity

Histopathology

Serum biomarkers Genotoxicity

Blood collection

before sacrifice

Sacrifice (2-4 h after the 

last treatment), tissue

sampling

42 daily administrations by 

gavage, 5 days/week

BACKGROUND
Enniatin B (ENN-B) is an emerging mycotoxin, secondary product of Fusarium

fungi, detected in food and feed, mainly in cereal grains. ENN-B showed

antibacterial, antihelmintic, antifungal, herbicidal, and insecticidal activities, the

main mechanism of action being its ionophoric characteristics. ENN-B showed a

potent cytotoxic activity in several mammalian cell lines; despite this, European

Food Safety Authority (EFSA) stated that acute exposure does not indicate

concern for human health. Nevertheless, insufficient data exist to establish a

tolerable daily intake and/or an acute reference dose given the lack of relevant

toxicity data following chronic exposure and a risk assessment was not possible.

The study was conducted according to the

European Community Council Directive 2010/63/UE

the Italian Law 4 March 2014 n. 262 and the OECD

Principles on GLP.

link https://shiny-efsa.openanalytics.eu/app
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Reactive Oxygen

Species

Immunotoxicology

ENN-B treatment affected spleen, brain and thyroid in both sexes, whereas thymus,

kidneys, adrenals and reproductive system were affected in female mice only, and

duodenum in male mice only.

The data generated by the present study could be used to propose a NOAEL/LOAEL

according to the traditional toxicological approach, and BMDL values according to the BMD

approach. Indeed, the BMD approach is a scientifically more robust method and it is of

particular value taking into account directly the shape of the dose-response curve.

NOAEL vs BMD
In male mice, BMDL is 10-times higher than NOAEL, resulting comparable to LOAEL. In

female mice, the ratio between BMDU and BMDL is too high to suggest a reliable result.

CONCLUSIONS

(key) RESULTS for NOAEL

Sex
NOAEL

(mg/kg b.w./day)

LOAEL 

(mg/kg b.w./day)
Effect

Male mice 1.8 18
Enterocyte vacuolization in duodenum

Increased ROS and GSH brain levels

Female mice 0.18 1.8 Histopathological effects on thymus, uterus, spleen

Endpoint Male mice Female mice

BMDL
(mg/kg b.w./day)

BMDU
(mg/kg b.w./day)

BMDL
(mg/kg b.w./day)

BMDU
(mg/kg b.w./day)

Vacuolization in duodenum 15.1 17.8

Thymus cortex area 1.00E-06 0.065

Uterus endometrial area 1.35E-06 0.075

Spleen white pulp area 2.39E-06 14

BMD (on the same endpoints)

Fig. 2 - BMD fit curves for

spleen white pulp area,

thymus cortex area and
uterus endometrial area in

females and vacuolization in

duodenum in males.
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Fig. 1  

Histopathological

data

No-Observed-Adverse-Effect-Level (NOAEL)
vs 

Benchmark dose (BMD) approach
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