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Trichoderma species are considered as biological control agents against numerous
phytopathogenic fungi. They are also helpful for plants as plant symbiont. This study aimed
to identify harmful effects of Trichoderma in laboratory animals. In the first step, inhalation
toxicity was studied. Six rats as control received a spray of bio-formulation without spores.
Ten rats as treatment A received 1.00 x 10¢ colony-forming unit (CFU) of Trichoderma
spores and ten rats as treatment B received 1.00 x 107 CFU per test of Trichoderma spores.

Trichoderma harzianum

Keywords: The harmful effects of Trichoderma were obvious especially in the lungs, liver and kidney,

and some blood parameters were abnormal. In the second step, we studied acute oral toxicity
Biological agents by gavage. Four rats as control received bio-formulation without spores. Six rats as treatment
Lab animals A received 1.00 x 106 CFU per test of Trichoderma spores. Six rats as treatment B received
Phytopathogenic fungi 1.00 x 107 CFU per test of Trichoderma spores. The harmful effects of Trichoderma were
Toxicity noticeable more in the liver and kidney tissues. For dermal toxicity study, two rabbits as

control received bio-formulation without spores by rubbing on the surface of the skin.
Treatment groups A and B received 1.00 x 106 and 1.00 x 107 CFU per test of Trichoderma
spores, respectively (four rabbits for each group). The liver and kidney and some blood
parameters were abnormal. Trichoderma has some harmful effects on tissues and organs and
although it is a natural product, it should be used under cautions.

© 2023 Urmia University. All rights reserved.

Introduction

Trichoderma species are considered as biological
control agents against numerous phytopathogenic fungi,
including Fusarium oxysporum, Rhizoctonia solani and
Macrophomina phaseolina.-* There are some reports of
the usage of Trichoderma as an anti-parasite (Toxocara
canis, Leishmania amazonensis and malaria) agent.>7
Trichoderma has been used for controlling human breast
and cervical cancer.? Its species have been reported as
pathogens of reptiles® and the list of infections that could
be caused by Trichoderma spp. in humans is extensive.1?
Trichoderma longibrachiatum is the main human pathogen
species within the genus and has been isolated with
increasing frequency in recent years.!! It produces toxic
peptides called trilongins. Exposure to T. longibrachiatum
cannot be treated with antimicrobial agents and
dramatically weakens the immune system.!? However,
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Trichoderma species also appear to belong to the
growing list of emergent pathogens, with an increasing
number of reports of invasive infections.1314 The problem
is not limited to immunocompromised patients.!> The
antagonistic activity of Trichoderma isolates (NAS110)
against plant pathogenic fungi: R. solani, F. oxysporum?617
was investigated in previous studies.18-20

To use Trichoderma as a fungicide and symbiotic, it is
necessary to determine its potential side effects on the
body of laboratory animals. This study aimed to determine
the acute oral, dermal and pulmonary toxicity /pathogenicity
of this agent according to the known scientific protocols.

Materials and Methods
Trichoderma preparation. Trichoderma harzianum

NAS110 was obtained from the microbial collection of
Plant Pathology Laboratory (Nuclear Science and
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Technology Research Institute, Karaj, Iran). It was
transferred to sterile potato dextrose broth under aseptic
conditions and incubated at 28.00 °C for 72 hr. Then, the
mycelial masses were transferred on potato dextrose agar
medium and incubated in the same temperature conditions
for 7 days. Spores were washed using saline solution from
the surface of petri dishes and spore’s suspension population
was adjusted using a Neubauer slide (Paul Marienfeld, Lauda
Konigshofen, Germany) at a concentration of 1.00 x 10¢
spore mL-1. The spores were pelleted by centrifugation at
4,500 g for 10 min and washed twice in sterile saline
solution. The washed spore suspension in distilled water
was used as biomaterial of bio-formulation with
components described as follow. Component of effective
material (biomaterial) T. harzianum NAS110 included 2.00%
Trichoderma spore, 98.00% of sucrose (Sigma-Aldrich, St.
Louis, USA) as treatment A, and component of bio-
formulation Trichofarm™ included 0.20% Trichoderma
spore, 4.80% sucrose, 4.80% starch (Alphachemika Co,,
Mumbai, India), 0.20% Arabic gum (Sigma-Aldrich), and
90.00% kaolin (Sigma-Aldrich) as treatment B. All animals
(rats and rabbits) were purchased from the animal house
ofIran Pasteur Institute, Tehran, Iran. The study was carried
out in accordance with the guidelines and regulations
approved by the Animal Experimentation Committee of
the Tabriz University (Approval Code: FVM.REC.1396.937;
Approval Date: 02 October 2022), Tabriz, Iran.

Acute pulmonary pathogenicity (inhalation test).
Twenty-six healthy young Wistar albino rats (13 of each
sex) weighting 180 - 200 g (10 weeks old) were obtained
and kept in metal and plastic cages. Food and water were
ad libitum. The light and dark cycle was 12/12 hr and the
temperature was set at 23.00 °C. After 1 week
acclimatization period, they were divided as follows: Six
animals (three of each sex) as control received a spray of
bio-formulation without spores (Sucrose, Starch, Arabic
gum, Kaolin with distilled water in the nose). Ten animals
(five of each sex) as treatment A received 1.00 x 106
colony-forming unit (CFU) of Trichoderma spores. Ten
animals as treatment Breceived 1.00x 107 CFU of
Trichoderma spores with intranasal route. The animals
were then monitored for 21 days and were anesthetized
21 days after dosing by intraperitoneal injection of 70.00
mg kg1 ketamine (Alfasan, Woerden, Netherlands) and
7.00 mg kg xylazine (Alfasan) and after losing the pedal
reflex, they were decapitated. Blood samples were collected
of them. After necropsy, tissue specimens from the liver,
kidney, spleen, heart and left lung were taken and fixed in
buffered 10.00% formalin. After 1 week of fixation, the
tissues were processed using a tissue processor and
microscopic slides were made of them. The slides were
stained by Hematoxylin and Eosin (H&E) and studied
under a light microscope (ML2100; Kriiss, Hamburg,
Germany) and photomicrographs were created of them.
The pathologic effects were classified as follow:

Liver) 0: No pathologic findings, 1: Slight hyperemia in
sinusoids, 2: Hyperemia in sinusoids and central veins
and/or hemorrhage, 3: Infiltrated inflammatory cells in
tissue and/or cell degeneration, and 4: Scattered necrosis.

Heart) 0: No pathologic findings, 1: Hyperemia,
2: Hemorrhage and/or edema, 3: Infiltrated inflammatory
cells in the tissue and/or cell degeneration, and
4: Scattered Necrosis.

Spleen) 0: No pathologic findings, 1: Hyperemia,
2: Hemorrhage, 3: Cell degeneration, and 4: Depletion of
lymphoid tissue.

Kidney) 0: No pathologic findings, 1: Hyperemia,
2: Hemorrhage and /or protein secretion in renal
tubules, 3: Cell swelling and/or degeneration of renal
tubule epithelial cells and/or inflammation, and 4:
Necrosis in the tubules.

Lung) 0: No pathologic findings, 1: hyperemia,
2: Hyperemia and slight hemorrhage and/or edema and
emphysema, 3: epithelialization of type Il pneumocytes,
and 4: infiltrated inflammatory cells in tissue and/or
scattered cell necrosis. The United States environmental
protection agency preventing pesticides and toxic
substances (7101) EPA712-c-96-318 February 1996.
Microbial pesticide test guidelines OPPTS885-3150-Acute
pulmonary toxicity/pathogenicity was followed.

Acute oral pathogenicity. Eighteen healthy young
Wistar albino rats (nine of each sex) weighting 180 - 200 g
(10 weeks old) were obtained and kept in metal and
plastic cages. They were divided as follow: Four animals
(two of each sex) as control received bio-formulation with-
out spores, (sucrose, starch, Arabic gum and Kaolin) with
distilled water with a stomach tube. Six animals (three of
each sex) as treatment A received 0.20% (1.00 x 10¢ CFU)
per test of washed spores of Trichoderma plus sucrose,
starch, Arabic gum and kaolin with a stomach tube, six
animals (three of each sex) as treatment B received 1.00 x
107 CFU per test of washed spores of Trichoderma plus
sucrose with a stomach tube. Volume of suspension was
2.00 mL per 100 g body weight. The animals were fasted
overnight before the test and after the substance had been
administered, food was withheld for a further 3 - 4 hr. The
animals were controlled for 21 days and were anesthetized
using the previously mentioned protocol and after losing
the pedal reflex were decapitated. Blood samples were
collected from them. The rest of the procedure is like acute
pulmonary toxicity. The United States environmental
protection agency preventing pesticide and toxic
substances (7101) EPA712-c-96-315 February1996.
Microbial pesticide test guidelines OPPTS885-3050-Acute
Oral Toxicity/pathogenicity was followed.

Acute dermal pathogenicity. Ten healthy young
New Zealand white rabbits (five of each sex) weighting
2.50 - 3.00 kg were obtained and kept in metal cages. They
received food and water ad libitum. The light and dark
cycle was 12/12 hr and the temperature was set at
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22.00 °C. After 1 week acclimatization period, they were
divided as follow: Two animals (one of each sex) as control
received bio-formulation without spores of Trichoderma
by rubbing on the surface of the skin. Four animals as
treatment A and four animals as treatment B. According to
the protocol, acute dermal toxicity is the adverse effect
occurring during or following 24 hr dermal exposure to a
single dose of a test substance. The animals were
monitored for 14 days and euthanized by an overdose of
60.00 mg kg1 sodium thiopental (Hospira, Illinois, USA) 14
days after dermal exposure and blood samples were
collected. The rest of the procedure was like the acute
pulmonary toxicity. The United States environmental
protection agency preventing pesticide and toxic
substances (7101) EPA712-c-96-316 February 1996.
Microbial pesticide test guidelines OPPTS885-3100-Acute
Dermal Toxicity/pathogenicity was followed.

Blood analysis. The blood parameters and liver
enzymes were measured in all dermal, oral and
respiratory test groups. These parameters were white
blood cell (WBC) count, red blood cell (RBC) count,
hemoglobin (Hb) concentration, hematocrit, mean
corpuscular hemoglobin (MCH), mean corpuscular volume
(MCV), mean corpuscular hemoglobin concentration
(MCHC), platelet count, carcinoembryonic antigen (CEA),
glycosylated Hb, alanine transaminase (ALT), aspartate
aminotransferase (AST) and alkaline phosphatase (ALP).

Statistical analysis. Data of our grading system were
processed with SPSS Software (version 22.0; IBM Corp,,
Armonk, USA). For processing the pathologic data, the
Kruskal-Wallis and Mann-Whitney U tests were used. For
data of blood parameters, one-way ANOVA with the Tukey
test as post hoc were used. The confidence interval was
less than 0.05 in all the tests.

Results

Acute pulmonary pathogenicity (inhalation test).
After 21 days of trial and microscopic study, information
was gathered and shown in Table 1. In the group with T.
harzianum spores, some pathologic effects were
observed in liver (hemorrhage, hyperemia, infiltration of
inflammatory cells), kidney (hyperemia,) and lung
(edema, infiltration of inflammatory cells, type Il
pneumocyte epithelialization) but not in spleen and
heart. There were no statistical differences between two
treatment groups (Fig. 1).

Acute oral pathogenicity. After 21 days of trial,
microscopic study information was gathered and is shown
in Table 1. In the group with T. harzianum spore’s
treatment, some pathologic effects were observed in the
liver (hyperemia, infiltration of inflammatory cells) and
kidney (Hyperemia, hyaline cast formation), but not in the
spleen and heart. Although some slight pathologic changes
were observed in the lung (hemorrhage, infiltration

of inflammatory cells), changes in the lungs were not
statistically different between the control and treatment
groups. There were no statistical differences between the
two treatment groups (Fig. 2). With the comparison of
oral and respiratory route of administration, just lungs
were more affected in respiratory route and pathologic
effects (edema, infiltration of inflammatory cells,
epithelialization in the lungs) were more severe with
respiratory administration.

Acute dermal pathogenicity. After 14 days of trial,
microscopic study information was gathered and is shown
in Table 1. In the group with Trichoderma spore’s
treatment, some pathologic effects were observed in the
liver (hyperemia, infiltration of inflammatory cells), kidney
(hyperemia, cell swelling in renal tubules) and lung
(hyperemia, emphysema, epithelialization of type II
pneumocytes) but not in the heart. Although some slight
pathologic changes were observed in the spleen, the
changes were not statistically significant between control
and treatment groups. There were no statistical
differences between two treatment groups (Fig. 3).

Blood sample tests. Blood samples were taken at the
time of euthanasia and different parameters (Liver
enzymes: ALP, ALT, AST and Blood parameters: CBC, CEA
and glycosylated Hb) were measured in them. Liver
enzymes (AST, ALT, and ALP) showed enhancement in all
the test groups (oral, dermal, and inhalation), but there
were no statistical differences between the two
Trichoderma groups. This meant the substance was
harmful to the liver which was shown in pathology, as
well. The WBC count, RBC count and Hb have been
changed with the use of Trichoderma. The WBC count has
been enhanced with the usage of Trichoderma. The RBC
count and Hb have been increased after the use in all three
forms (oral, dermal, and respiratory). Information was
shown in Tables 2 and 3.

Table 1. Pathogenicity of Trichoderma spores in different
organs after inhalation, oral and dermal exposure are shown as
mean * standard error of mean.

Organ Route Control TreatmentA TreatmentB
Inhalation 0.00 2.67 £ 0.42* 2.00 £ 0.44*
Liver Oral 0.00 2.45+0.31* 213 +0.28*
Dermal 0.00 2.25+048* 2.55+0.29*
Inhalation 0.00 2.67 £0.21* 2.67 £0.21*
Kidney Oral 0.00 1.80 £ 0.29* 1.74 £ 0.34*
Dermal 0.00 1.75 £ 0.48* 1.75 + 0.25*
Inhalation 0.25+025 0.33+0.21 0.33+0.21
Spleen Oral 017+0.17 027+0.13 045 +0.16
Dermal 033+0.33 033+0.33 0.75+£0.25
Inhalation 0.00 0.55+0.22 0.83+0.48
Heart Oral 0.00 0.61+0.27 0.69 £0.27
Dermal 0.00 0.00 0.00
Inhalation 0.00 0.83 £ 0.48* 2.10+0.36*
Lung Oral 0.00 1.24+0.39 0.66 +0.34
Dermal 0.00 1.51 £ 0.29* 2.01+0.73*

* indicates statistical difference with the group control at p < 0.05.
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Fig. 1. Histopathogenicity of Trichoderma spore after inhalation exposure in different organs of treatments A (A - F) and B (G - L). A)
Hemorrhage (black arrows) and hyperemia (white arrow) in the liver, B) Infiltration of inflammatory cells (black arrow) and hyperemia
(white arrow) in the liver, C) Hyperemia in kidney (arrows), D) Normal spleen, E) Hyperemic heart muscle (arrows), and F) Infiltration of
inflammatory cells in lung (arrows). G) Infiltration of inflammatory cells in liver (arrows), H) Hyperemia in kidney (arrows), I) Hyperemia

in spleen (panoramic view), J) Hyperemia in heart muscle (arrows), K) Epithelialization of type Il pneumocyte (black arrows) and
Infiltration of inflammatory cells around a vessel (white arrow) in lung, and L) Edema in lung (arrows), (H&E staining, bars = 50.00 um).
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Fig. 2. Histopathogenicity of Trichoderma spore after oral exposure in different organs of treatments A (A - F), and B (G - L). A) Hyperemia
in liver (panoramic view), B) Infiltration of inflammatory cells in liver (arrow), C) Protein secretion (hyaline cast and nephrotic syndrome)
in renal tubules (arrows), D) Hyperemia in spleen (arrows), E) Edema in heart muscle (arrows), and F) Hemorrhage in lung (arrows). G)
Infiltration of inflammatory cells in portal area of liver (arrows), H) Hemorrhage in liver (arrow), I) Protein secretion (hyaline cast and
nephrotic syndrome) in renal tubules (horizontal white arrows) and hyperemia (transparent vertical arrow) in kidney, J)
Hemosiderophages and hemosidrin pigments that is a sign of hemorrhage (arrows) in spleen, K) Hemorrhage in heart muscle (arrows),
and L) Infiltration of inflammatory cells around a vessel in lung (arrow), (H&E staining, bar = 50.00 um).
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Fig. 3. Histopathogenicity of Trichoderma spore after dermal exposure in different organs of treatments A (A - F), and B (G - L).
A) Hyperemia (black arrows) and slight infiltration of inflammatory cells in portal area of liver (white arrow), B) Hyperemia in
kidney (arrows), C) Hyperemia in spleen (arrows), D) Normal heart muscle, E) Emphysema in lung (arrows), and F) Hyperemia
(black arrows) and epithelialization of type II pneumocytes (white arrows) in lung. G) Infiltration of inflammatory cells in liver
(arrows), H) Hyperemia (black arrows) and cell swelling in renal tubules (white arrows), I) Hyperemia (arrows) in spleen, J)
Normal heart muscle, K) Pulmonary edema (arrows), and L) Hyperemia (black arrows) and emphysema (white arrows) in lung,
(H&E staining, bar = 50.00 pum).

Table 2. Data of some blood parameters in experimental groups.

Groups WBC RBC Hb HCT MCV MCH MCHC Platelet HbA1-C
(x103 pL1) (x106pL1)  (gdLl?) (%) (fL) (re) (%)  (x103pLY) (%)

1-K 619+097 7.62+050 1340+0.11 3650+231 4790+1.70 16.00+0.55 3340+2.60 432+17.33 444+0.17
2-K 472+026 552+0.17 1550+0.23 3890+230 4570%230 16.00+0.46 35.00+2.30 341+23.00 4.03+0.34
3-K 524+024 714+0.09 1350+0.26 3680230 51.50+1.70 17.20+0.20 3340+2.00 234+11.62 438+0.10
4-T 359+0.142 9.72+0.152 1540+0.172 4140+2.61 4260+130 1580+0.80 37.20+1.70 440+31.80 5.70+0.24
5-T 280+0.17> 9.58+0.20 1530%0.09> 4250+245 4440+0.20 16.00+0.88 36.00+230 384+2540 575+0.21
6-T 453+017 867+0.32¢ 14.00+040c 4210+1.30 4860+2.70 16.10+0.14 33.30%2.10 207 +49.00 5.30+0.09
7-F 330+0.194 9.07+0.172 1540+0.122 43.20+0.68 47.60+2.20 17.00+0.52 35.60+3.20 389+578 446+0.11
8-F 3.07 £0.37b 9.68+0.37> 1490+ 0.05b 43.10+147 4450+280 1540+0.58 34.60+2.88 3322948 535+0.23
9-F 438+0.15¢ 7.56+0.50 14.90%1.29c 4390+2.05 5810+3.03 19.70+0.29 33.90+2.21 441+17.32 591+0.21

Normalrange 3.40-14.00 690-12.20 12.00-1890 35.50-70.20 44.00-62.50 13.00-19.00 26.50-58.00 325-888 <6.00

WBC: White blood cells, RBC: Red blood cells, Hb: Hemoglobin, HCT: Hematocrit, MCV: Mean corpuscular volume, MCH: Mean corpuscular
hemoglobin, and MCHC: Mean corpuscular hemoglobin concentration.

K: Formulation material without Trichoderma (1: Oral, 2: Dermal, 3: Respiratory).

T: Trichoderma harzianum NAS110 (bio-material)-1.00 x 107 colony-forming unit (4: Oral, 5: Dermal, 6: Respiratory).

F: Bio-formulation of Trichoderma harzianum NAS110 - 1.00 x 10¢ colony-forming unit (7: Oral, 8: Dermal, 9: Respiratory).

aindicates statistical significance with 1-k, b indicates statistical significance with 2-k, ¢ indicates statistical significance with 3-k, d indicates
statistical significance with 4-T, ¢ indicates statistical significance with 5-T, and f indicates statistical significance with 6-T (p < 0.05).
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Table 3. Data of liver enzymes and carcinoembryonic antigen test
in experimental groups.

Groups AST ALT ALP CEA
(ULY) (ULY (UL1Y) (ngmL1)
1-K 148+1870 138+1520 3302150 0.33+0.07
2-K 440+2360 218+10.68 142+9.33 0.21+0.02
3-K 320+£20.27 220+16.70 165%10.89 0.29+0.02
4-T 153+18.00 171+£13.10 296+10.11 0.30+0.03
5-T 943+7235 240+1031> 288+0.17> 0.25+0.02
6-T 332+1446c 401+17.70 485+6.00c 0.39+0.04
7-F 361+14432 233 +16.25d 250+ 11.542 0.10 £ 0.02
8-F 597 +20.22be 108 +17.30be 290 + 17.300 0.33 £ 0.03
9-F 187 +11.78f 203 +1840f 198+17.90f 042+0.12

Normal range 55.00-362 40.00-170 230-355 <2.50

AST: Aspartate aminotransferase, ALT: Alanine aminotransferase,
ALP: Alkaline phosphatase, and CEA: Carcinoembryonic antigen.
K: Formulation material without Trichoderma (1: Oral, 2: Dermal,
3: Respiratory).

T: Trichoderma harzianum NAS110 (bio-material)-1.00 x 107
colony-forming unit (4: Oral, 5: Dermal, 6: Respiratory).

F: Bio-formulation of Trichoderma harzianum NAS110 - 1.00 x 106
colony-forming unit (7: Oral, 8: Dermal, 9: Respiratory).

a indicates statistical significance with 1-k, b indicates statistical
significance with 2-k, ¢ indicates statistical significance with 3-k, d
indicates statistical significance with 4-T, ¢ indicates statistical
significance with 5-T, and f indicates statistical significance with 6-
T (p < 0.05).

Discussion

With the usage of Trichoderma harzianum, different
organs showed pathologic features but, in the liver,
(hemorrhage, hyperemia, and infiltration of
inflammatory cells), kidney (hyperemia, hyaline cast
formation, cell swelling in renal tubules), and lung
(edema, emphysema, infiltration of inflammatory cells,
type II pneumocyte epithelialization) changes were
statistically significant. Changes in the lungs were
statistically significant just in the inhalation test group
but pathologic findings existed in all the organs in all
tests. Dose of 1.00 x 107 CFU showed more pathologic
effects than dose of 1.00 x 106 CFU and the hazards
were dose dependent. Liver enzymes (AST, ALT, and
ALP) showed enhancement in all test groups (oral,
dermal, and inhalation), however, there were no
statistical differences in the two Trichoderma groups.
This meant the substance was harmful to the liver
which was shown in pathology, as well. The WBC count,
RBC count and Hb have been changed with the use of
Trichoderma. The WBC count has been enhanced with
the usage of Trichoderma. The RBC count and Hb have
been increased after the use in all three forms (oral,
dermal, and respiratory).

Trichoderma species can cause localized infections
such as pulmonary mycetoma, peritonitis, sinusitis, otitis,
brain abscess and fatal disseminated disease.!l’ The
conidia of Trichoderma molds that are inhaled can
interact with the airway epithelium causing symptoms

Trichoderma species can cause localized infections
such as pulmonary mycetoma, peritonitis, sinusitis, otitis,
brain abscess and fatal disseminated disease.l! The
conidia of Trichoderma molds that are inhaled can
interact with the airway epithelium causing symptoms
similar to those of Stachybotrys (black mold). The
symptoms that follow the inhalation include, however,
are not limited to sneezing, asthmatic attacks, prolonged
coughing and infections of the lungs (e.g., pneumonia).
Trichoderma species are a serious threat to
immunocompromised patients. One species in this genus,
Trichoderma longibrachiatum, is extremely harmful and
toxic to human.?!

In one case, thoracic tomodensitometry revealed
bilateral pneumothorax, pneumopericardium and a dense
lesion of the right apex.14 Also, in one case Trichoderma
harzianum was isolated from a pediatric patient with
hematological malignancy (acute lymphoblastic leukemia).
The child had pulmonary involvement and the mold was
resistant to treatment.22

In a comprehensive search, 16 well-documented
published cases of invasive Trichoderma infection have
been found.!* Skin lesions (necrotizing ulcerative) were
observed in three patients.!* Trichoderma species have
also been isolated from food and contaminated food may
explain the digestive involvement.1#23 Direct microscopic
examination of sputum, bronchoaspiration, and
bronchoalveolar lavage fluid samples revealed the
presence of fungal septate hyphae.!* A recent case of otitis
externa in ahealthy 12-year-old boy was resolved
following treatment. In one research, T. longibrachiatum
was administered to mice. The mortality of the infected
mice was correlated with inoculum size.

The mortality rate of mice challenged with 1.00 x 104
and 1.00 x 105 CFU per animal was 25.00%; the rate was
62.50% in those challenged with 1.00 x 106 CFU per
animal. All mice infected with 1.00 x 107 CFU per animal
were died.23 In another survey, inhaled spores could
reach the alveoli and interacted with the airway
epithelium. The fungal spores were found to trigger
histamine release from the bronchiole associated
lymphoid tissue Cells however, relatively high
concentrations (0.10 - 2.00 mg mL?1) were needed. A
similar dose response was obtained in basophil histamine
release. Mucosal mast cells from the airways were
susceptible to the potentiating effect of Trichoderma.2*

Some of these fungi that can act as human pathogens
also produce mycotoxin. For example, trichodermin, a
mycotoxin in the trichothecins group, is secreted by
Trichoderma brevicompactum. Commonly, it contaminates
the food source and consumption of these mycotoxin leads
to vomiting and gastroenteritis.2526

Trichoderma longibrachiatum is a human pathogen to
immunosuppressed individuals, still other species can also
cause infection in this type of individuals, such as
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T. citrinoviride and T. harzianum. The list of illnesses that
could be caused by Trichoderma spp.is extensive, including
peritonitis and intra-abdominal abscess in patients
undergoing continuous ambulatory peritoneal dialysis,
liver infection, acute invasive sinusitis and disseminated
infections of transplant recipients, brain abscess, skin
infection, necrotizing stomatitis and pulmonary infections
of patients with hematological malignancies, fungemia by
contaminated saline, rhinosinusitis, pulmonary myeloma
and fibrosis, hypersensitivity pneumonitis, endocarditis,
otitis externa, cerebrospinal fluid infection and allergic
reactions.1918 Trichoderma spp. bears a toxin called
gliotoxin. Some of the effects of Trichoderma is referred to
gliotoxin. Gliotoxin has high persistence in the water, soil
and air, therefore, it is a risk to human health. This toxin is
toxic for both animals and humans being lethal in
relatively low concentrations.?’

Gliotoxin can affect innumerable cell mechanisms
leading to the death of the cells. The effects of gliotoxin on
cells seem to be related not only to the concentration, but
also to the cell type. In human and some animals, it is
known that gliotoxin inhibits the function of the NADPH
(reduced nicotinamide adenine dinucleotide phosphate)
enzyme complex.?5 It can also induce apoptotic cell death
of thymocytes, peripheral lymphocytes, macrophages and
others.1528 According to references the prevalent species in
the majority of Trichoderma-based products is T.
harzianum (83.00%).2°

This research showed that T. harzianum had
pathologic effects on different organs and the blood with
oral, dermal and respiratory usage and it must be used
with care in agriculture.
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