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Abstract: The properties of mannosylerythritol lipids-B (MEL-B) have been widely investigated,
especially in skincare, food, and therapeutic fields. Despite that, few studies address the toxicity of
this glycolipid on mammalian cells. Therefore, this work aimed to evaluate the in vivo oxidative
stress of MEL-B in Swiss mice. MEL-B (50 and 150 mg/kg) was administered intraperitoneally at two
exposure times, 24 and 72 h. The biochemical damage was quantified from gastrocnemius, lung,
kidney, cardiac, liver, and spleen. In this study, we evaluated the measurements of reactive oxygen
species, oxidative damage marker, antioxidant defenses, protein content, triglyceride, creatine kinase
(CK-MB), and lactate dehydrogenase (LDH) levels. The DCF (2',7'-dichlorofluorescein), sulfthydryl,
and SOD (superoxide dismutase) content were used to verify the oxidative damage and antioxidant
defenses of cells. The results indicate that the MEL-B does not trigger acute toxicity in the tested
animal systemic context. Oxidative stress was observed in the liver samples, likely due to the
metabolization of MEL-B. The triglyceride levels, CK-MB, and LDH enzymes do not present any
significant alteration (p < 0.05), indicating that glycolipids do not trigger tissue damage. These
findings open new perspectives for the safety use of MEL-B in cosmetic and medicinal products.

Keywords: biosurfactant; glycolipid; mannosylerythritol lipids; acute toxicity; oxidative stress

1. Introduction

Mannosylerythritol lipids (MELs) are natural glycolipids produced under submerged
fermentation by Pseudozyma spp. and Ustilago spp. [1-3]. From the 2000s onwards, published studies
went beyond the topic of MELs production and began to explore their biological properties. In the
pharmaceutical, medical, and skincare fields, it has been shown that MELs have antitumor,
antimicrobial, moisturizing, and anti-melanogenic properties [4,5]. Recent studies highlight the
potential of MEL-A and MEL-B in the food industry, with great emphasis on their antimicrobial,
preservative, and emulsifying properties [6-8].

Several in vitro studies suggested the potential of MELs for biomedical applications [9-11].
Takahashi et al. [12] demonstrated the anti-inflammatory and antioxidant activity of MEL-C over
human fibroblasts after exposure of cells to stress oxidative conditions. Previous studies [4,5,9-11]
showed that MEL-A and -B inhibited the exocytotic release of serotonin and histamine of RBL-2H3
cells (rat basophilic leukemia cell line) after eight hours of exposure. A similar result was observed
for TNF-a (tumor necrosis factor) and leukotriene mediators after treatment of RBL-2H3 cells with
MELs for four hours and twenty minutes, respectively. Additionally, Ca2+, SNARE (soluble N-
ethylmaleimide-sensitive factor attachment protein receptors), and MAP (mitogen-activated protein
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kinase) signaling pathways, were modified by the action of glycolipids, evidencing anti-
inflammatory aspects of them [4,5,9-11]. In the skincare field, Bae et al. [13] suggest that MEL-B acts
by inhibiting, at mRNA levels, the expression of tyrosinases, a melanogenic enzyme. Bae et al. [14]
showed that MELs can restore the signaling pathway involved in aquaporin-3 overexpression after
exposure of keratinocytes to UVA radiation.

However, an in vivo toxicity assessment of any novel potential drug is essential before further
development. Cheng et al. [15] developed a berberine-loaded MEL-B nanomicelle delivery system to
combat biofilm-induced Helicobacter pylori resistance. The in vivo test shows significantly reduced
H. pylori levels, repaired the gastric mucosal barrier, and decreased inflammation, offering a safe
nanodrug strategy for eradicating H. pylori biofilms. The study performed by Liu et al. [16]
demonstrated that combining high hydrostatic pressure with the biosurfactant MEL-A has a
synergistic bactericidal effect against Listeria monocytogenes. Additionally, the in vivo safety of
MEL-A was confirmed using mouse models, suggesting its promising safe application in the food
industry. Another study combines MELs with nanocarriers and targeting ligands for controlled and
targeted delivery [17]. The toxicological profile of biosurfactant-encapsulated polymeric
nanoparticles of Polylactic acid-Polyethylene glycol in mice find no significant differences in
hematological, biochemical, or histopathological parameters between the control and treated groups,
suggesting that nanoparticles are non-toxic and could provide a safe platform for future biomedical
applications.

Recently, Feuser and collaborators [5] demonstrated that direct contact of MEL-B with
erythrocytes promotes the lysis of these cells at a concentration of 80 pg/mL and is effective in
inducing apoptosis in B16F10 cells (murine melanoma) in a dose-dependent manner. Furthermore,
in vitro cytotoxicity analysis showed that MEL-B did not induce inflammatory or vasodilatation
responses in healthy cells [5,18]. However, beyond these data, there is limited knowledge regarding
the effect of MELs on healthy cells and tissues. In this sense, biochemical and toxicity studies are
needed to evaluate possible allergic effects and acute or chronic health complications occasioned by
MEL-B.

Thus, this study aimed to evaluate in vivo acute toxicity of MEL-B (50 and 150 mg/Kg),
administered in Swiss mice intraperitoneally. The animals were euthanized after 24 h and 72 h of
administration, and the biochemical parameters were evaluated in different organs. This study
indicates minimal side effects of MEL-B, which could support the safe dosing and its biocompatibility
for therapeutic, pharmacological, and medical applications.

2. Materials and Methods
2.1. Materials and Reagents

MEL-B (= 95% purity) was produced by submerged fermentation using yeast-like Pseudozyma
spp., according to the method previously described [11]. The glycolipid was recovered from
fermentation broth using liquid-liquid extraction using a Silica open column.

The 2',7'-dichlorodihydrofluorescein diacetate (DCFH-DA) and phosphate buffer sodium (PBS),
5,5'-dithiobis (2-nitrobenzoic acid), superoxide dismutase (SOD), bovine serum albumin, and
phosphomolybdic phosphotungstic reagent (Folin phenol) were purchased from Sigma Aldrich,
Brazil. The creatine kinase (CK-MB), lactate dehydrogenase (LDH), and triglycerides were acquired
from Liquiform were purchased from Labtest Diagnostic.

2.2. . Animals

Experiments were performed using 36 adult Swiss mice animals (25-30 g), eighteen male and
eighteen female. The animals were divided into three groups: (i) control group without MEL-B, PBS
was used instead; (ii) MEL-B at a concentration of 50 mg/kg and (iii) MEL-B at a concentration of 150
mg/kg. MEL-B was administered intraperitoneally (IP) to the animals, intraperitoneal administration
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usually led to faster absorption when compared to other administration via and can be used to
administer large volumes of fluid safely, thus it is proper via of administration (Silva et al. 2021). The
doses and treatment time used in this study were selected based on our in vitro experiments in
previous studies [5].

Five animals were housed per cage under controlled conditions: 22 + 1 °C, humidity level (55—
65%), and free access to food and water. After 24 hours of administration, 50% of the animals were
euthanized. A similar procedure was performed after 72 hours of administration. The mice were
euthanized by cervical dislocation, and the tissue was surgically removed, processed, and stored in
a freezer at -80 °C until further analysis. All experimental protocols were approved by the research
ethics committee of UNESC (protocol number 13/2020). The doses used in this study were selected
based on our pilot experiments and previous studies (data not shown).

2.3.  Analysis of Biochemical Parameters

2.3.1. Preparation of Samples for Biochemical Analyses

The tissues/organs used for the biochemical study were surgically removed and included the
region of the gastrocnemius, liver, lung, kidney, cardiac, and spleen. The material obtained was
homogenized in PBS buffer, centrifugated (1,000 rpm, 4 °C), and frozen at -80 °C. The liquid of
homogenization was also stored (-80 °C) for analysis. The maximum storage period was five days.

2.3.2. Intracellular Determination of Reactive Oxygen Species (ROS)

Oxidized intracellular 2',7'-dichlorofluorescein (DCF) levels were monitored in samples after
incubation with 2',7'-dichlorodihydrofluorescein diacetate (DCFH-DA). The formation of the
oxidized fluorescent derivative was monitored at excitation and emission wavelengths of 488 and
525 nm, respectively, using a fluorescence spectrophotometer SpectraMax [19].

2.3.3. Determination of Oxidative Damage Marker Levels

The total thiol content was used to determine the oxidative damage marker levels using a 5,5'-
dithiobis (2-nitrobenzoic acid) reagent. The incorporation of the compound was measured at 412 nm
using a spectrophotometer and expressed in sulfhydryl content levels [20].

2.3.4. Determination of Antioxidant Defenses

Antioxidant defenses were estimated by superoxide dismutase (SOD) activity, quantified by
inhibition of adrenaline autoxidation at 480 nm [21]. Results were expressed in U SOD/mg protein.
2.3.5. Protein Content

The protein content of muscle tissue was measured according to the protocol by Lowry protein
assay [22].
2.3.6. Creatine Kinase (CK-MB) and Lactate Dehydrogenase (LDH) Levels

Biochemical analyses were performed with animal blood serum. The blood was collected retro-
orbitally in Eppendorf tubes. Then, the samples were centrifuged at 10,000 rpm for five minutes, and
the serum obtained was stored in microcentrifuge tubes at -80 °C until analysis. The following
variables were measured: triglycerides, activity of creatine kinase, and lactate dehydrogenase. All
readings measurements were performed using a spectrophotometer (SpectraMax® M3) [19-21].

2.4. Statistical Analysis

The biochemical data were analyzed statistically to verify differences between the treatments. A
two-way ANOVA was used for all assays (p < 0.05) followed by Turkey’s test as a post hoc
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comparison. The software GraphPad Prism software version 8.0 (San Diego, CA, USA) was used.3.
Results

This section may be divided by subheadings. It should provide a concise and precise description
of the experimental results, their interpretation, as well as the experimental conclusions that can be

drawn.

4. Results and Discussion

Figures 1 to 6 present the oxidants, oxidative damage, and antioxidant defense data for tissue
samples from animals treated with two concentrations of MEL-B (50 and 150 mg/kg) administered
for 24 and 72 hours. Oxidant levels are presented as DCF, oxidative damage as sulfhydryl content,
and antioxidant defenses were expressed by SOD. The animals from the control group were treated
with the administration of PBS solution.

In the period of 24 h (Figure la), the DCF levels were reduced (p < 0.05) compared to the
untreated group, while after 72 h, an increase in DCF content was observed (Figure 1d) at a dose of
150 mg/kg. There was no significant difference between the sulthydryl content of samples (Figure 1b)
after treatment with MEL-B for 24 h. An increase in sulthydryl activity was observed for both doses
tested (Figure le) after 72 hours of IP administration. The groups exposed to MEL-B differed
statistically from the samples treated with PBS (control group), with the exception of sulfhydryl
content (Figure 1). The SOD levels presented a significant reduction in the spleen (Figures 1c-f) for
both doses and exposition times (24 and 72 h), which was more pronounced at 24 h.
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Figure 2. Analysis of DCF, Sulfhydryl Content, and SOD levels, 24 h (a, b, and c) and 72 h (d, e, and f) after IP
administration of MEL-B at concentrations of 50 mg/kg and 150 mg/kg in mice lung. *p<0.05, **p<0.05 when
compared to the control group, according to One-way ANOVA followed by Tukey’s Multiple Comparison Test.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202506.0290.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 June 2025 d0i:10.20944/preprints202506.0290.v1

Figure 3a shows that MEL-B influenced the level of DCF in liver samples compared to untreated
ones when incubated for 24 h. Interestingly, when the glycolipid was administered for 72 h (Figure
2d), the treated samples differed from the control (p < 0.05) and each other (p < 0.05). Regarding the
sulfhydryl content, both treatments decreased (p < 0.05) the sulfthydryl levels at 24 h, which was more
pronounced when 150 mg/kg of MEL-B was used (Figure 3b). No significant difference in sulfhydryl
content was observed 72 h after administration of MEL-B (Figure 3e). SOD activity decreased (p <
0.05) for both treated groups at 24 h (Figure 3c). Figure 3f suggests that the lung tissue treated for 72
h with 50 mg/kg of MEL-B was similar to the control, a significant decrease was only observed for a

dose of 150 mg/kg.
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Figure 3. Analysis of DCF, Sulfhydryl Content, and SOD levels, 24 h (a, b, and c) and 72 h (d, e, and f) after IP
administration of MEL-B at concentrations of 50mg/kg and 150 mg/kg in mice liver. *p<0.05, **p<0.05 when
compared to the control group, ##p<0.05 compared to the 150mg/kg group. according to One-way ANOVA
followed by Tukey’s Multiple Comparison Test.

For kidney samples, a significant increase (p < 0.05) in DCF levels was observed for treatment
conditions of 50 mg/kg/24 h (Figure 4a) and 150 mg/kg/72 h (Figure 4d). Sulphydryl levels were only
altered after administration of MEL-B at 50 mg/kg for 72 h (Figures 4b and 4e). The glycolipid
concentrations modify SOD levels differently after 24 h of treatment (Figure 4c), being however
similar to the sample without MEL-B. No alterations were observed in SOD activity at 72 h (Figure
4f).
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Figure 4. Analysis of DCF, Sulfhydryl Content and SOD levels, 24 h (a, b, and c) and 72 h (d, e, and f) after IP
administration of MEL-B at concentrations of 50 mg/kg and 150 mg/kg in mice kidney. *p<0.05, **p<0.05 when
compared to the control group, #p<0.05 compared to the 150 mg/kg group. according to One-way ANOVA
followed by Tukey’s Multiple Comparison Test.

The DCF levels of cardiac tissue were not altered after 24 h IP administration (Figure 5a). For
samples of the animals in which MEL-B was administered for 72 h, 150 mg/kg influenced the DCF
levels (Figure 5d), while 50 mg/kg has no effect (p < 0.05). Regarding the sulfhydryl content, there
was a significant decrease (p < 0.05) at a dose of 150 mg/kg for IP administration of 24 h (Figure 5b).
At 72 h, no significant differences were observed (Figure 5e). After 24 h of MEL-B administration, the
SOD activity was significantly higher (p < 0.05) at a dose of 50 mg/kg compared to 150 mg/kg and
control group (Figure 5c). The samples of the animals treated with 50 mg/kg/72 h (Figure 5f) differed
from the control, presenting a lower SOD activity.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202506.0290.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 June 2025 d0i:10.20944/preprints202506.0290.v1

5 5
o
H 8
a a
s k)
40
| o
u E 300 | o E
88 88
& 2004 ez
b S 204
B e
g | |
@ [
2 o 2 0 v .
Control SOm'()r‘KQ 150mg/Kg = 4n Control SOmg/Kg  150mg/Kg
(b) = (e) =
58 E— 1
g8V T £8 -T- |
33 8%
TE2 £ 21
33 —_ 33
£€F EF
3 = 3 =
» g »n 2
=0 . v =0 v v
Control SOmgKg 150mg/Kg Control S0mg/Kg 150mg/Kg
(C) 04 , . . . . (f) 2.59 | .
- — d ——
% 0.3 f 1T 1 g 20
O « 0.2 I O w
®a © o 1.04
3 g
= 3 0.5
0.0 v u 0.0 T T
Control SOmg/Kg  150mg/Kg Control S0mg/Kg  150mg/Kg

Figure 5. Analysis of DCF, Sulfhydryl Content, and SOD levels, 24 h (a, b, and c) and 72 h (d, e, and f) after IP
administration of MEL-B at concentrations of 50 mg/kg and 150 mg/kg in cardiac tissue. *p<0.05, **p<0.05 when
compared to the control group, ##p<0.05 compared to the 150 mg/kg group. according to One-way ANOVA
followed by Tukey’s Multiple Comparison Test.

Figure 6a reveals that treatment of gastrocnemius samples of animals treated with MEL-B/24 h
promoted differences in DFC levels. At 50 mg/kg, the glycolipid was more expressive in the elevation
of DEC levels (p < 0.05). Similar behavior was observed for the samples of the animals administered
for 72 hours, except that the control and the 150 mg/kg dose showed the same influence (p < 0.05).
MEL-B effects on the sulfhydryl content were observed only after 72 h (Figures 6b and 6e) of
administration, where sulfhydryl levels were significantly higher (p < 0.05) at a dose of 50 mg/kg. As
observed in Figures 6¢c and 6f, SOD activity decreased (p < 0.05) for animals treated with 50 and 150
mg/kg of MEL-B.
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Figure 6. Analysis of DCF, Sulfhydryl Content, and SOD levels, 24 h (a, b and c) and 72 h (d, e and f) after IP
administration of MEL-B at concentration of 50 mg/kg and 150 mg/kg in mice gastrocnemius. *p<0.05, **p<0.05
when compared to the control group, #4#p<0.05, ###p<0.05 compared to the 150 mg/kg group. according to One-
way ANOVA followed by Tukey’s Multiple Comparison Test.

Table 1 summarizes the data observed from Figure 1 to 6, showing the DCF, SOD and sulfhydryl
content of the region of the gastrocnemius, liver, lung, kidney, cardiac, and pulmonary tissue, with
and without MEL-B administration.

Table 1. Different biochemical parameters (DCF, Sulfhydryl and SOD) were evaluated after the IP
administration of MEL-B at dose of 50 mg/kg and 150 mg/kg.

50 mg/kg-24h 50 mg/kg-72h
Organs DCF Sulfhydryl SOD DCF Sulfhydryl SOD
Spleen = = - Spleen = + -
Lung = = - Lung = + =
Liver + + -- Liver -+ = =
Kidney ++ = = Kidney = + =
Heart = = + Heart = = -
Gastrocnemius ++ = - Gastrocnemius ++ + --
150 mg/kg - 24 h 150 mg/kg-72h
Organs DCF Sulfhydryl SOD DCF Sulfhydryl SOD
Spleen - = - Spleen ++ ++ -
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Lung = - - Lung = = =
Liver ++ +H+ - Liver + = -
Kidney = = = Kidney ++ = =
Heart = -- = Heart + = =
Gastrocnemius + = -- Gastrocnemius = = --

+:increase of p<0,05; ++: increase of p<0,005; +++: increase of p<0,0005; -: decrease of p<0,05; --: decrease of p<0,005;
=: No statistical difference. All compared to the control group, according to One-way ANOVA followed by
Tukey’s Multiple Comparison Test.

Figure 7 shows the effect of MEL-B doses (50 and 150 mg/kg) on the triglyceride, CK-MB, and
LDH levels. No significant differences were observed between samples of animals treated with and

without the glycolipid.
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Figure 7. Analysis of triglyceride levels, CK-MB and LDH enzymes, Sulfhydryl 24 and 72 h after IP
administration of MEL-B at concentrations of 50 and 150 mg/kg in mice serum. No significative differences were

observed according to One-way ANOVA followed by Tukey’s Multiple Comparison Test.

MELs have drawn attention to cosmetic and pharmaceutical industries due to their non-toxicity
and excellent biological interactions with human skin, particularly with the deepest epidermal layer.
MEL-B can be arranged in a lamellar phase, a structure similar to the stratum corneum molecular
arrangement, and that also has a role in the tumor cells’ deregulation. Previous in vitro results
showed the cytotoxic effect of MEL-B against B16F10 tumor cells [4,5]. Despite the reported
properties, the oxidative levels and antioxidant defense effects of MEL-B in mammalian cells are
unknown and poorly investigated.

Oxidative stress comes from an imbalance between oxidizing and antioxidant defenses.
Therefore, oxidative damage occurs and promotes the oxidation of biomolecules [23,24]. When ROS
exceeds detoxification capacities, oxidative damage to lipids, nucleic acids, and proteins can occur. If
this damage is irreparable, the cell will die by apoptosis (programmed cell death) or necrosis,
depending on the extent of the damage. These mechanisms can result in the loss of enzyme or protein
properties [25].

From spleen tissue analysis, it was concluded that 50 mg/kg of MEL-B/24 h does not promote
ROS generation, suggesting its non-toxicity properties in mammals. The reduction of SOD activity
indicates that glycolipid can display an antioxidant effect because DCF and sulfhydryl levels were
not affected. This behavior was more evident for the 150 mg/kg dose, where the DCF levels were even
lower. After 72 h of administration of MEL-B, the oxidant parameters indicate an increase in ROS
production and a decrease in the antioxidant defense at 150 mg/kg. Regarding the sulfhydryl levels,
the results suggest no protein damage effect. Moreover, the data set indicates that 150 mg/kg of
glycolipid induced ROS production, which was not a condition to trigger oxidative stress.

On the lungs, the DCF levels indicate that there was no ROS production after MEL-B
administration. In addition, a dose of 50 mg/kg suggests an antioxidant effect of glycolipid. On the
contrary, oxidative stress was evidenced for liver samples. The liver is an organ related to several
metabolic cycles of adverse biological compounds. Therefore, even low concentrations of some
molecules (food or drugs) can trigger ROS production. The data from liver assays suggest that long
periods (72 h) are required for full metabolization of biosurfactants. Similar results were reported by
Feuser et al. [5], who evaluated the acute toxicity of polymeric nanoparticles. From such research, the
authors demonstrated that synthesized material promoted alterations in the sulthydryl and SOD
levels of the liver, suggesting that the glutathione route is an alternative to contouring the
nanoparticle’s effects.

The assays with kidneys showed that the lower MEL-B dose (50 mg/kg) induced ROS production
after 24 h of administration. No alterations were observed in the antioxidant defenses and protein
damage. After 72 h, the concentration of 150 mg/kg of MEL-B induced ROS production, while the
dose of 50 mg/kg did not produce any alterations. The results showed that both DCF and SOD content
increases, culminating in an oxidative balance [24].

Analysis of cardiac tissue showed the antioxidant role of MEL-B at a dose of 50 mg/kg. On the
other hand, the concentration of 150 mg/kg induced oxidative stress, evidenced by the increase in the
level of ROS. Furthermore, the concentration of 150 mg/kg also caused oxidative damage, as shown
by the sulfhydryl levels.

MEL-B induced ROS production at 24 and 72 h in the gastrocnemius muscle. A specific condition
of 150 mg/kg MEL-B/72 h reduced the antioxidant levels with no alteration in ROS production,
suggesting an antioxidant effect of glycolipid. In addition, the sulfhydryl levels suggest no protein
damage in this tissue.

In general, in the analysis of tissues/organs, it can be assumed that MEL-B presents antioxidant
activity, mainly at a concentration of 50 mg/kg. Liver samples were an exception to this behavior, as
the data indicated oxidative cell damage.
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The radical scavenging activity of MEL-B was reported by Takahashi et al. [12]. The authors
suggest that the radical scavenging activity of MEL-B is related to their arrangement. Radical
scavenging was more evident when MEL-B was in free form, while superoxide anion-scavenging
was observed for self-assembled structure. These data are aligned with our findings since MEL-B
showed scavenging activity for free radicals, but no superoxide anion activity was observed. The
liver and spleen tend to have high superoxide anion levels, which can justify the absence of a
reduction in DCF levels for these organs.

Morita et al. [26] showed that MELs decrease oxidative damage of cells by reducing ROS
production. A similar result was obtained for almost all structures analyzed in the current study. The
spleen samples were an exception because a significant increase in the DCF levels and decrease of
thiol groups was observed after exposure of cells to 150 mg/kg of MEL-B for 72 h. The results of the
other organs agree with the literature data, which demonstrated that MELs have no adverse effect on
the cells, and their antioxidant effect can be due to free radicals scavenging [12,26].

No alterations were observed in the activity of LDH and CK-MB enzymes, indicating the lack of
tissue damage evaluated by these parameters.

The results presented in this study showed that MEL-B does not induce compromising changes
in healthy animals. Indeed, previous findings showed that MEL-B presented promising cytotoxic
results in cancer cells, whereas an innoxious effect was observed in fibroblasts [4,5,12,26].

The data presented in the current study show that MEL-B does not provide acute toxicity on the
gastrocnemius, lung, kidney, cardiac, and pulmonary tissue when intraperitoneal administration is
used. Moreover, it was demonstrated that MEL-B can cross cell membranes, increasing ROS levels
however enzymatic activity is not compromised, indicating a reversible oxidative damage [12,26].
Thus, the current results open new perspectives for the investigation of the cosmetic, therapeutic, and
pharmacological properties of MEL-B.

5. Conclusions

MEL-B does not trigger acute toxicity in the animal systemic context: gastrocnemius muscle,
lung, kidney, cardiac, and spleen. The ROS production and oxidative stress were expressive for liver
samples. Both doses of MEL-B, 50 and 150 mg/kg, were considered safe for in vivo administration,
suggesting non-toxic properties in mammals. The biochemical test conditions do not promote tissue
damage. These results suggest a little side effect of MEL-B, which may provide a subsidy for the
extrapolation of safe dose administrations and their biocompatibility for therapeutic,
pharmacological, and medical research.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org, Figure S1. Spleen, lung, liver, kidney, heart, and gastrocnemius: Analysis of
the levels of DCFH in the period of 24 hours, after administration of MEL-B in concentrations of 50mg/kg and
150mg/kg through IP administration in mice. *p<0,05, **p<0,005, p<0,0005 compared to the control group and
#p<0,05, compared to the group 150mg/kg, according to One-way ANOVA followed by Tukey’s Multiple
Comparison Test; Figure S2. Spleen, lung, liver, kidney, heart, and gastrocnemius: Analysis of the levels of
DCFH in the period of 72 hours, after administration of MEL-B in concentrations of 50mg/kg and 150mg/kg
through IP administration in mice. *p<0,05, **p<0,005, p<0,0005 when compared to the control group and #p<0,05,
##p<0,005, ###p<0,0005 when compared to the group 150mg/kg, according to One-way ANOVA followed by
Tukey’s Multiple Comparison Test; Figure S3. Spleen, lung, liver, kidney, heart, and gastrocnemius: Analysis
of the sulfhydryl content in the period of 24 hours, after administration of MEL-B in concentrations of 50mg/kg
and 150mg/kg, through IP administration in mice. *p<0,05, **p<0,005, **p<0,0005 when compared to the control
group, according to One-way ANOVA followed by Tukey’s Multiple Comparison Test; Figure S4. Spleen, lung,
liver, kidney, heart, and gastrocnemius: Analysis of the sulfhydryl content in the period of 72 hours, after
administration of MEL-B in concentrations of 50mg/kg and 150mg/kg, through IP administration in mice.

*p<0,05, **p<0,005, when compared to the control group, and ##p<0,005 when compared to the group 150mg/kg,
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according to One-way ANOVA followed by Tukey’s Multiple Comparison Test; Figure S5. Spleen, lung, liver,
kidney, heart, and gastrocnemius: Analysis of the antioxidant activity of the enzyme SOD in the period of 24
hours, after administration of MEL-B in concentrations of 50mg/kg and 150mg/kg, through OIP administration
in mice. *p<0,05, **p<0,005, when compared to the control group and #p<0,05, ##p<0,005 when compared to the
group 150mg/kg, according to One-way ANOVA followed by Tukey’s Multiple Comparison Test; Figure S6.
Spleen, lung, liver, kidney, heart, and gastrocnemius: Analysis of the antioxidant activity of the enzyme SOD
in the period of 72 hours, after administration of MEL-B in concentrations of 50mg/kg and 150mg/kg, through
IP administration in mice. *p<0,05, **p<0,005, when compared to the control group, according to the ANOVA
one-way test, followed by Tukey’s Multiple Comparison Test.
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