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What are Mycotoxins?
Mycotoxins are a structurally diverse group of compounds, 
produced mainly by fungi, or molds, under suitable 
|;lr;u-|�u;� -m7� _�lb7b|�� 1om7bঞomvĺ� ��1o|o�bmv� l-��
develop on various foods and agricultural crops, causing 
serious risks for human and animal health. Currently, more 
|_-m� ƒƏƏ� l�1o|o�bmv� -u;� hmo�mķ� 0�|� v1b;mঞC1� -�;mঞom� bv�
focused mainly on those that have proven to be carcinogenic 
and/or toxic. 

��l-m�;�rov�u;� |o�l�1o|o�bmv� o11�uv� |_uo�]_� bm];vঞom�o=�
contaminated foods and dirt, through skin contact with 
1om|-lbm-|;7� v�u=-1;vķ� -m7� bm_-Ѵ-ঞom� o=� -bu� -m7� 7�v|�
containing mycotoxins. 

Food sources of mycotoxins include plant-derived foods that 
are contaminated with mycotoxins and mycotoxins and their 
metabolites in animal products such as meat and eggs. 
Unfortunately, mycotoxins are resistant to most food 
processing methods, including heat. 
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molds can grow on almost any wet and warm place including 
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among others. 
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species of mold and how toxigenic the species is. A single mold 
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categories: primary pathogens� |_-|� -@;1|� _;-Ѵ|_�� r;orѴ;ķ� ou�
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ill or immune-suppressed
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and can target all organ systems, including the nervous system, 
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urinary system, immune system, endocrine system, 
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��b7-ࢼ�;� v|u;vv� -m7� bmY-ll-ࢼom are mechanisms that 
contribute to mycotoxin-induced toxicity. Mycotoxins have 
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Mycotoxins have been shown to impact micronutrient 
-0vourঞomķ�7bv|ub0�ঞomķ�l;|-0oѴbvlķ�-m7�;�1u;ঞom�bm�Ѵb�;v|o1h�
with mycotoxicoses. 
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studies suggest that the immunological suppression associated 
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Studies have demonstrated that mycotoxins cause 
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(apoptosis). 

�-ul=�Ѳ��@;1|v�o=���1o|o�bmv�
Mycotoxin illnesses, called mycotoxicoses or mycoses, can 
range from mild and reversible (e.g, athlete’s foot) to 
irreversible organ damage and life-threatening (e.g., invasive 
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substances in the gut, and possibly systemically, therefore is a 
|or�1_ob1;�=ou�l�1o|o�bm�0bm7bm]�7�ubm]�|u;-|l;m|ĺ��1ঞ�-|;7�
charcoal can, however, bind other supplements, and, 
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any other supplements taken orally. 

�;m|omb|;� 1Ѵ-�Ĺ Bentonite clay is a byproduct of a highly 
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heavy metals. Bentonite clay usually is safe to use with other 
supplements and vitamins, and may reduce the need for 
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A, C, and E. 
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Vitamin A
Vitamin C
Vitamin E
Melatonin

CoQ10
Licorice 
Zinc 
�uo0boঞ1v

Caprylic acid 
Monolaurin or Lauricidin
Pau d’arco 
Olive leaf
Oregano oil 
Garlic 

Berberine 
Undecylenic Acid (Calcium Undecylenate)
Grape seed extract
Horopito 
Saccharomyces boulardii 
Aloe vera 
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of Candida, bacterial pathogens, and parasites. 
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Cleaning Surfaces
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approved for use in water-damaged areas. If a large area has been water-damaged, consider hiring a professional contractor with 
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bll�m;�v�v|;lĺ��=�-�r-ঞ;m|�=;;Ѵv�|_;��-u;�-0Ѵ;�|o�r;u=oul�lbѴ7�|o�lo7;u-|;�bm|;mvb|��;�;u1bv;�u;]�Ѵ-uѴ�ķ�|_bv�v_o�Ѵ7�0;�;m1o�u-];7�
bm�-77bঞom�|o�o|_;u�Ѵb=;v|�Ѵ;ķ�m�|ubঞom-Ѵķ�-m7�v�rrѴ;l;m|-Ѵ�|_;u-rb;vĺ

�;7b|-ঞomņ|-rrbm]Ĺ���1ollom�v�lr|ol�o=�loѴ7�-m7�l�1o|o�bm�;�rov�u;� bv� -m�b;|�ĺ�$_;u-rb;v� |_-|� u;7�1;�-m�b;|�� bm1Ѵ�7;�
l;7b|-ঞom�-m7�|-rrbm]ĺ��;7b|-ঞom�1-m�0;�;b|_;u�]�b7;7�ou�vbѴ;m|ĺ���;u-ѴѴ�ঞl;�vr;m|�7-bѴ��l;7b|-ঞm]�1-m��-u��0��r;uvom�-m7�
7o;v�mo|�_-�;�|o�0;�7om;�bm�om;�1omঞm�o�v�0Ѵo1h�o=�ঞl;ķ�0�|�1o�Ѵ7�0;�7om;�bm�v_ou|�v;vvbomv�|_uo�]_o�|�|_;�7-�ĺ�

$-rrbm]ķ�-Ѵvo�hmo�m�-v�;loঞom-Ѵ�=u;;7ol�|;1_mbt�;�Ő�$őķ�bv�-�|_;u-r��bm��_b1_�-1�ru;vv�u;�robm|v�-u;�vঞl�Ѵ-|;7�|o�u;Ѵ;-v;�
|;mvbom�-m7�-m�b;|�ķ�v�rrouঞm]�;loঞom-Ѵ�-m7�rv�1_oѴo]b1-Ѵ�_;-Ѵ|_ĺ�

	b;|Ĺ����|ubঞom�bv�-�1ubঞ1-Ѵ�rb;1;�o=�_;-Ѵbm]�=uol�loѴ7�-m7�l�1o|o�bm�bѴѴm;vv;vĺ��v�|_;�=o�m7-ঞom�=ou�m�|ub;m|v�|_-|�v�rrou|�-ѴѴ�
ou]-m�-m7�bll�m;�v�v|;l�=�m1ঞom�|o�blruo�;�_;-Ѵ|_�-m7�7;|o�bC1-ঞomķ�|_;�t�-mঞ|��-m7�t�-Ѵb|��o=�m�|ub;m|v�7�ubm]�|u;-|l;m|�
1-mmo|�0;��m7;u;vঞl-|;7ĺ�

�uboubঞ�;�7-uh�1oѴou;7�ou]-mb1� =u�b|v�-m7��;];|-0Ѵ;v� |o�;m_-m1;�o�;u-ѴѴ�-mঞo�b7-m|�-m7�m�|ub;m|� bm|-h;ĺ��-|�rѴ;m|��o=�-rrѴ;vķ�
cruciferous vegetables, and food sources of lycopene.  Avoid high sugar, processed food (cakes, pies, donuts, pastries, candies, 
etc), and avoid moldy foods such as peanuts, blue cheese, and fermented foods.

�m�buoml;m|-Ѳ��omvb7;u-ࢼomv�=ou��oѲ7���rov�u;
�oѴ7�u;l;7b-ঞom�v_o�Ѵ7�0;�-11olrѴbv_;7��_bѴ;�ou�rubou�|o�-�;lrঞm]�|o�|u;-|�1Ѵbmb1-Ѵ�l�1o|o�bm�;�rov�u;ĺ� �=�;m�buoml;m|-Ѵ�
vo�u1;v� o=� loѴ7� -u;� mo|� u;lo�;7� -m7� ;Ѵblbm-|;7ķ� |u;-|l;m|� =ou� bm|;um-Ѵ� l�1o|o�bmņloѴ7� bm� |_;� -@;1|;7� bm7b�b7�-Ѵ��bѴѴ� 0;�
unsuccessful.

�oѴ7�vrou;v�1-m�|u-�;Ѵ�|_uo�]_o�|�-m�bm7oou�vr-1;�-m7�1oѴѴ;1|�bm�7�v|�-m7�om�o|_;u�v�u=-1;vĺ�)_bѴ;�u;lo�bm]�|_;��-|;uŊ7-l-];7�
v�u=-1;v�bv�1ubঞ1-Ѵ�|o�loѴ7�u;l;7b-ঞomķ�|_ouo�]_�1Ѵ;-mbm]�o=�-ѴѴ�v�u=-1;v�bm7oouv�v_o�Ѵ7�0;�-11olrѴbv_;7�-[;u�u;l;7b-ঞomķ�bm�
ou7;u�|o�;mv�u;�|_-|�vrou;v�-u;�mo|�-0Ѵ;�|o�Yo�ubv_�;Ѵv;�_;u;�-m7�1omঞm�;�|o�bm=;1|�_�l-mv�bm�|_;�-u;-ĺ

walls
baseboards
crown molding
windows/window sills
blinds
=�umb|�u;�v�1_�-v�Ő7;vhvķ�CѴbm]�1-0bm;|vķ�0oohv_;Ѵ�;vķ�
bed frames,dressers, etc)

 - -



 

�mঞŊ=�m]-Ѵ�ruo7�1|v

Fabric surfaces should be washed with Borax laundry detergent; if a surface cannot be placed in a 
�-v_bm]�l-1_bm;ķ�|-h;�|_;�b|;l�o�|vb7;�|o�0u�v_�o@�;�1;vv�loѴ7�vo�-v�mo|�|o�1omঞm�;�|o�vru;-7�
vrou;v� bmvb7;ķ� |_;m� 1omvb7;u� -� =-0ub1Ŋv-=;� -mঞŊ=�m]-Ѵ� vru-�� -rrѴb;7� 7-bѴ�� =ou� ƑŊƒ��;;hvĸ� =-0ub1�
surfaces may include: bedding, curtains/drapes, shower curtains, bath rugs, throw rugs, couch/chair 
upholstery, throw blankets/pillows, and pet beds

wipe down tops and bindings of books and papers exposed
electronics
1Ѵ;-m�Yoou�-m7�1;bѴbm]�=-mv�|_ouo�]_Ѵ���b|_�voѴ�ঞomķ�bm1Ѵ�7bm]�bm|;ubou�v�u=-1;v�-m7�u;rѴ-1;�CѴ|;uv�
=uol�|o�;u�=-mvņ-bu�r�ubC;uvĸ�7bv1-u7�=-mv�ou�-bu�Yo��7;�b1;v�|_-|�1-mmo|�0;�|-h;m�-r-u|�-m7�1Ѵ;-m;7�
thoroughly
u;rѴ-1;�CѴ|;uv�bm��-1��lv�
wash all clothing exposed

hydrogen peroxide
chlorine bleach*
ammonia
7bvঞѴѴ;7��_b|;��bm;]-u
baking soda and borax

�mঞŊ=�m]-Ѵ�;vv;mঞ-Ѵ�obѴv
$_;u;� -u;� -Ѵvo� -� m�l0;u� o=� ;vv;mঞ-Ѵ� obѴ� ;�|u-1|v� |_-|� -u;� ;�|u;l;Ѵ�� ;@;1ঞ�;� -mঞŊ=�m]-Ѵ� -];m|vķ��_;m� �v;7� bm� |_;� ruor;u�
1om1;m|u-ঞom�u;]�Ѵ-uѴ�ĺ�$_;v;�;�|u-1|v�-u;�];m;u-ѴѴ��lb�;7�bm�-�u-ঞo�o=�Ɛ�|vr�obѴ�Ĺ�Ɛ�1�r��-|;uķ�|_;m��v;7�bm�-�vru-��0o�Ѵ;�ou�o|_;u�
l;|_o7�o=�Ѵbt�b7�-rrѴb1-ঞomĺ

&vbm]�-��;0�Ѵb�bm]�	b@�v;u
$_;�bm1ourou-ঞom�o=�-�m;0�Ѵb�bm]�7b@�v;u�l-��0;�_;Ѵr=�Ѵ�bm�rov|ŊloѴ7�u;lo�-Ѵ�0�bѴ7bm]�l-bm|;m-m1;ĺ���m;0�Ѵb�bm]�7b@�v;u�|-h;v�
;vv;mঞ-Ѵ�obѴv�-m7�_;-|v�|_;l�bm|o�-�r-uঞ1�Ѵ-|;�]-vŊѴbh;�v|-|;ķ��_;u;�|_;��1-m�0;�r�v_;7�bm|o�|_;�v�uuo�m7bm]�-buķ�0�|�7o;v�mo|��v;�
�-|;uķ�Ѵbh;�o|_;u�7b@�v;uvĺ�

�|�bv�blrou|-m|�|o��v;�-�7b@�v;u�|_-|�7o;v�mo|��v;��-|;u��_;m�7b@�vbm]�;vv;mঞ-Ѵ�obѴv�-[;u�loѴ7�u;lo�-Ѵķ�vo�-v�mo|�|o�-77�lou;�
moisture to the environment. 

�m��o=�|_;�loѴ7�hbѴѴbm]�;vv;mঞ-Ѵ�obѴv�1-m�0;��v;7�bm�-�m;0�Ѵb�bm]�7b@�v;uķ�7;r;m7bm]�om��_-|�-uol-��o��ru;=;u�bm�|_;�-u;-�0;bm]�
treated. 

Oregano
$;-�$u;;
Clove
Cinnamon
$_�l;
Grapefruit seed extract

$o�l-h;�-�	�+�_ol;�u;l;7��o=�;vv;mࢼ-Ѳ�obѲv�|o�1Ѳ;-m�v�u=-1;v�bm��o�u�_ol;�ou��ouhrѲ-1;Ķ�lb��Ǝ�|vr�obѲ�o=�;-1_�obѲ�r;u�Ɛ�1�rv�
�-|;u�ŎƐ�|o|-Ѳ�|vr�o=�obѲŏث

� ��������������$;-�|u;;�obѲ���������������������������������������Ѳo�;�obѲ�������������������������������������������bmm-lom�obѲ

�7ou��bѲѲ�0;�v|uom]Ķ�vo��v;�bm�-��;ѲѲň�;mࢼѲ-|;7�-u;-Ķ�ru;=;u-0Ѳ���_;u;��bm7o�v�1-m�0;�or;m;7�|o�-ѲѲo��-bu�Yo��-m7�-b7�bm�7u�bm]ĸ�

$_;u;� -u;� -� m�l0;u� o=� -mঞŊ=�m]-Ѵ� ruo7�1|v� -�-bѴ-0Ѵ;� 1oll;u1b-ѴѴ�� -|� _-u7�-u;� ou� _ol;� v|ou;v� 7;vb]m;7� |o� -b7� bm� 1Ѵ;-mbm]�
surfaces which have been exposed to mold and mold spores. 

�oll;u1b-Ѵ�ruo7�1|v�o[;m�1om|-bm�0Ѵ;-1_�ou�-llomb-ķ�-m7�l-��mo|�0;�u;1oll;m7;7�=ou��v;�bm7oouv�bm�roouѴ���;mঞѴ-|;7�-u;-vĺ�
Look for products that contain ingredients such as: 

Ŕvol;�vo�u1;v�1omvb7;u�1_Ѳoubm;�0Ѳ;-1_�|o�mo|�0;�-m�;@;1ࢼ�;�|o�b1�loѲ7ňhbѲѲbm]�-];m|�-m7�mo|�;@;1ࢼ�;�-]-bmv|�|o|-Ѳ�;Ѳblbm-ࢼom
�o=�loѲ7�vrou;v



��lb7b|���om|uoѲ
$_;u;�-u;�ƒ�|_bm]v�m;1;vv-u��=ou�loѴ7�]uo�|_Ĺ

�oѴ7�vrou;v：|_;u;��bѴѴ�-Ѵ�-�v�0;�-�v�rrѴ��0;1-�v;�|_;��-u;�bm�|_;�-bu�o�|vb7;�-m7�1-m�;-vbѴ��bmCѴ|u-|;��o�u�_ol;ņ0�bѴ7bm]�

�ouo�v�v�u=-1;v�for the mold to feed on like wood, wall board, etc.

�obv|�u; with humidity 60% and higher

��1ubঞ1-Ѵ�r-u|�o=�loѴ7�u;l;7b-ঞom�bm�;m�buoml;m|-Ѵ�l-bm|;m-m1;�o=�0�bѴ7bm]v�|o�ru;�;m|�=�u|_;u�loѴ7�]uo�|_�bv�1om|uoѴѴbm]�|_;�
_�lb7b|��bm7oouvĺ��oѴ7�1-mmo|�]uo��bm�7u��;m�buoml;m|vķ�|_;u;=ou;ķ��vbm]�-�7;_�lb7bC;u�bm�-@;1|;7�-u;-vķ�|o�u;7�1;�_�lb7b|��|o�
below 60%, can reduce the possibility of mold re-growing. 

Humidity levels below 50% will cause current mold to go dormant, but will not completely kill it. 

	;_�lb7bC;uv� 1ol;� bm� -��-ub;|��o=� vb�;vķ� vo�0;� v�u;� |o� 1_;1h�_o��l�1_� vt�-u;� =oo|-];� |_;�_�lb7bC;u��o��_-�;� 1-m� 1o�;uķ�
7;r;m7bm]�om�|_;�vb�;�o=�|_;�-u;-�|_-|��-v��-|;uŊ7-l-];7ĺ�"ol;�0;�;u�t�-Ѵb|��7;_�lb7bC;uv�-Ѵvo�1ol;��b|_�-bu�r�ubC;uv�|_-|�
1-m�u;lo�;�loѴ7�vrou;v�|_-|�l-��vঞѴѴ�0;�1bu1�Ѵ-ঞm]ĺ�

 



 

��1o|o�bmv
Mycotoxins are a structurally diverse group of mostly small molecular weight compounds, produced mainly by the secondary 
l;|-0oѴbvl�o=�vol;�CѴ-l;m|o�v�=�m]bķ�ou�loѴ7vĺ�

�Y-|o�bmv
�Y-|o�bmv� -u;� =o�m7�l-bmѴ��om� =oo7Ŋ7;ub�;7�loѴ7vĺ�$_;�� -u;� v;1om7-u��l;|-0oѴb|;v�ruo7�1;7�0��7b@;u;m|� v|u-bmv�o=��vr;u]bѴѴ�v�
species, widely found as contaminants in a great variety of crops—cereals, oilseeds, tree nuts and spices. 

�Y-|o�bm�;�rov�u;�1-m�Ѵ;-7�|o�-�]u;-|;u�ubvh�=ou�Ѵb�;u�1-m1;uĺ�

�ollom�1uorv��_b1_�_-�;�0;;m�=o�m7�|o�1om|-bm�-Y-|o�bmv�bm1Ѵ�7;Ĺ�1-vv-�-ķ�1_bѴb�r;rr;uvķ�1oumķ�1o�om�v;;7ķ�lbѴѴ;|ķ�r;-m�|vķ�ub1;ķ�
v;v-l;�v;;7vķ�vou]_�lķ�v�mYo�;u�v;;7vķ�|u;;�m�|vķ��_;-|ķ�-m7�-��-ub;|��o=�vrb1;vĺ�)_;m�1om|-lbm-|;7�=oo7�bv�ruo1;vv;7ķ�-Y-|o�bmv�
enter the general food supply where they have been found in both pet and human foods, as well as in feedstocks for agricultural 
animals. 

�Y-|o�bmv�-u;�lov|�1ollomѴ��bm];v|;7ĺ��o�;�;u�|_;�lov|�|o�b1�|�r;�o=�-Y-|o�bmķ��Ɛ�1-m�-0vou0�|_uo�]_�|_;�vhbmĺ

�Y-|o�bm��Ɛ
�Y-|o�bm��Ɛ�Ő��Ɛő�bv�|_;�rubm1br-Ѵ�_�7uo��Ѵ-|;7�-Y-|o�bm�l;|-0oѴb|;�o=��Y-|o�bm��Ɛ�Ő��Ɛőķ�|_;�lov|�u;1�uu;m|�-m7�lov|�_-ul=�Ѵ�
-Y-|o�bm�ru;v;m|� bm� |_;�lbѴh�o=�7-bu��1o�v� =;7�-�7b;|�1om|-lbm-|;7��b|_���Ɛĺ���Ɛ�1-m�-11�l�Ѵ-|;� bm�-mbl-Ѵv��_b1_�1omv�l;�
contaminated grain and feed sources. 

�-uu�Ŋo�;u�o=���Ɛ�-v���Ɛ�bm�|_;�lbѴh�o=�7-bu��1o�v�_-v�0;;m�;v|-0Ѵbv_;7�|o�u-m];�=uol�Əĺƒѷ�|o�ѵĺƑѷĺ�	�;�|o�|_;�_b]_�v|-0bѴb|��o=�
��Ɛ�|o�-u7v�lbѴh�ruo1;vvbm]� |;1_moѴo]b;vķ� v�1_�-v�r-v|;�ub�-ঞomķ��Ѵ|u-Ŋ_b]_� |;lr;u-|�u;�_;-ঞm]� Ő&�$őķ�-m7�o|_;u�ruo1;vvbm]�
l;|_o7vķ�|_bv�l�1o|o�bm�1-m�0;�=o�m7�mo|�omѴ��bm�lbѴhķ�0�|�-Ѵvo�bm�7-bu��ruo7�1|vķ��v�-ѴѴ��-|�_b]_;u�1om1;m|u-ঞom�|_-m�|_-|�=o�m7�bm�
u-��lbѴhĺ��m�-77bঞomķ���Ɛ�bv�=o�m7�bm�_�l-m�0u;-v|�lbѴh�|ooĺ�

$_bv�l�1o|o�bm�_-v�0;1ol;�-�u;-Ѵ�r�0Ѵb1�_;-Ѵ|_�1om1;umķ�;vr;1b-ѴѴ��=ou�bm=-m|v�-m7��o�m]�1_bѴ7u;mĺ��|�bv�1omvb7;u;7�|_-|�bm=-m|v�-u;�
lou;�;�rov;7�|o���Ɛ�1om|-lbm-ঞom�0��0u;-v|�lbѴh�bm|-h;�|_-m�|_ov;��vbm]�bm=-m|�=oul�Ѵ-ĺ1��ou;o�;uķ�|_;��m|;um-ঞom-Ѵ��];m1��=ou�
!;v;-u1_�om��-m1;u�Ő��!�ő�1Ѵ-vvbC;7���Ɛ�-m7���Ɛ�-v�_�l-m�1-u1bmo];mv�0;Ѵom]bm]�|o��uo�r�Ɛ�-m7��uo�r�Ƒ�ķ�u;vr;1ঞ�;Ѵ�ĺƑ

DESCRIPTION OF MYCOTOXINS



$ub1_o|_;1;m;v
$ub1_o|_;1;m;v� -u;� -��;u�� Ѵ-u];� =-lbѴ��o=� 1_;lb1-ѴѴ�� u;Ѵ-|;7�l�1o|o�bmv�ruo7�1;7�0���-ubo�v� vr;1b;v�o=��v-ub�lķ���uo|_;1b�lķ�
$ub1_o7;ul-ķ�$ub1_o|_;1b�lķ��;r_-Ѵovroub�lķ�(;uঞ1blomovroub�lķ�-m7�"|-1_�0o|u�vĺ�

$_;v;�l�1o|o�bmv�-u;�1ollomѴ��=o�m7�om�=oo7ķ�v�1_�-v��_;-|ķ�o-|vķ�ou�l-b�;ķ�0�|�1-m�0;�ruo7�1;7�0��loѴ7v�-m7�=�m]b��_b1_�1-m�
]uo��bm7oouv�om��-|;uŊ7-l-];7�l-|;ub-Ѵvĺ�$_;��1-m�-Ѵvo�0;�-0vou0;7�|_uo�]_�7;ul-Ѵ�1om|-1|ĺ�

$ub1_o|_;1;m;v�-11;Ѵ;u-|;�|_;�ruo7�1ঞom�o=�u;-1ঞ�;�o��];m�vr;1b;v�bm�1;ѴѴv�-m7�bm_b0b|�ruo|;bm�v�m|_;vbv�bm�-�m�l0;u�o=��-�vĺ�$_bv�
leads to cell damage or cell death. 

 

�Y-|o�bm��Ɛ�
�Y-|o�bm��Ɛ�Ő��Ɛő�bv�ruo7�1;7�0��l-m��v|u-bmv�o=��vr;u]bѴѴ�v�=�m]bĺ��Y-|o�bm��Ɛ�bv�|_;�lov|�ro|;m|�m-|�u-Ѵ�1-u1bmo];m�hmo�m�-m7�
bv��v�-ѴѴ��|_;�l-fou�-Y-|o�bm�ruo7�1;7�0��|o�b];mb1�v|u-bmvĺ��Y-|o�bm��Ɛ�bv�om;�o=�|_;�lov|�ro|;m|�Ѵb�;u�1-u1bmo];mv�hmo�m�-m7�_-v�
0;;m�-vvo1b-|;7�-v�-�1o1-u1bmo];m��b|_�_;r-ঞঞv���bm�|_;�_b]_�bm1b7;m1;�o=�_�l-m�Ѵb�;u�1-m1;uĺ�

)-ul�|;lr;u-|�u;vķ�_b]_�_�lb7b|�ķ�-m7�rѴ-m|� bmf�ub;vķ� bm�|_;�C;Ѵ7�-m7�7�ubm]�v|ou-];ķ�ruolo|;�0o|_�|_;�]uo�|_�o=�|_;�=�m]b�-m7�
-Y-|o�bm�ruo7�1ঞomĺ�$_;�]u;-|;v|�|_u;-|�|o�r�0Ѵb1�_;-Ѵ|_�bv�=uol�1om|-lbm-|;7�r;-m�|vķ�1o�omv;;7ķ�l-b�;ķ�-m7�ub1;ĺ���Ɛ�bv�-�ro|;m|�
|o�bmķ�l�|-];mķ�-m7�1-u1bmo];mķ�-m7�bv�blrѴb1-|;7�bm�|_;�;ঞoѴo]��o=�_;r-|o1-u1bmol-ĺ��Ѵ|_o�]_�|_;�Ѵb�;u�bv�|_;�l-fou�vb|;�o=�bmf�u�ķ�
AFB1-induced tumors have been experimentally produced in the lungs, kidneys, and colons of rodents.

�Y-|o�bm��Ƒ
�Y-|o�bm��Ƒ�bv�-�m-|�u-ѴѴ��o11�uubm]�l�1o|o�bm�ruo7�1;7�0��vr;1b;v�o=�|_;�loѴ7��vr;u]bѴѴ�vķ��_b1_�1-m�0;�=o�m7�bm�Ѵ;]�l;vķ�1oumķ�
vo�0;-mvķ�ub1;ķ�lbѴhķ�-m7�1_;;v;ĺ�$_;�_b]_;v|�Ѵ;�;Ѵv�o=�-Y-|o�bm�1om|-lbm-ঞom�-u;�-Ѵ�-�v�-vvo1b-|;7��b|_�rov|Ŋ_-u�;v|�vrobѴ-];ķ��_;m�
1ollo7bঞ;v�-u;�v|ou;7��b|_�-m�bm-rruorub-|;�lobv|�u;�1om|;m|�-m7�|;lr;u-|�u;ĺ�
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Roridin E (Fusarium, Myrothecium, Stachybotrys)
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in damp indoor environments and may contribute to health problems among building occupants.6

Verrucarin A (Stachybotrys, Fusarium, Myrothecium)
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Satratoxin H (Stachybotrys chartarum) 
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trichothecenes and disorders of the central nervous system, including severe neuronal death.ƑƑ

Isosatratoxin F (Stachybotrys chartarum) 
Isosatratoxin F is another trichothecene produced by Stachybotrys chartarum. Several animal studies have shown that isosatratoxin 
�1-m�1-�v;�m-v-Ѵ�-m7�r�Ѵlom-u��|o�b1b|���_;m�-7lbmbv|;u;7�bm|u-m-v-ѴѴ��ou�bm|u-|u-1_;-ѴѴ�ĺ�$_;��v_o�;7�|_-|�r�Ѵlom-u��-Ѵ�;oѴ�v�
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Roridin A (Stachybotrys chartarum)  
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Roridin H (Stachybotrys chartarum) 
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Satratoxin G (Stachybotrys chartarum)
Satratoxin G is a macrocyclic trichothecene mycotoxin produced by commonly called black mold, or Stachybotrys chartarum, that 
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Verrucarin J (Stachybotrys chartarum)
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through the skin, gut, and pulmonary mucosa.

Ochratoxin A (Aspergillus, Penicillium)
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Ochratoxin A is a nephrotoxin to all animal species studied to date and is most likely toxic to humans, who have the longest half-life 
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nephrotoxin, animal studies indicate that ochratoxin A is a liver toxin, an immune suppressant, a potent teratogen, and a carcinogen.3 

Satratoxin H (Stachybotrys chartarum) 
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trichothecenes and disorders of the central nervous system, including severe neuronal death.ƑƑ 

Zearalenone (Fusarium) 
,;-u-Ѵ;mom;�Ő,��ő�bv�-�momŊv|;uob7-Ѵ�;v|uo];mb1�l�1o|o�bmĺ��|�bv�ruo7�1;7�rubm1br-ѴѴ��0���v-ub�l�loѴ7vķ�-m7�1omv;t�;m|Ѵ��o11�uv�
�_;u;�;u�	���o11�uvķ�lov|� mo|-0Ѵ�� -v� -� 1om|-lbm-m|� o=�l-b�;ķ��_;-|ķ� 0-uѴ;�ķ� o-|vķ� u�;ķ� vou]_�lķ�lbѴѴ;|ķ� -m7� ub1;ĺ� ,��� -m7� b|v�
l;|-0oѴb|;v�1-m�0bm7�|o�;v|uo];m�u;1;r|ouvķ�u;v�Ѵঞm]�bm��-ubo�v�1_-m];v�bm�|_;�u;ruo7�1ঞ�;�ou]-mvĺ��m�-77bঞomķ�_o�;�;uķ�,���bv�-�
1olr;ঞঞ�;� v�0v|u-|;� =ou� ;m��l;v� bm�oѴ�;7� bm� v|;uob7� v�m|_;vbv� -m7� l;|-0oѴbvl� -m7� |_;u;=ou;� _-v� |_;� ro|;mঞ-Ѵ� |o� -1|� -v� -m�
endocrine disruptor.5

�mmb-ঞm��Ɛ (Fusarium)
��1o|o�bm�;mmb-ঞm���Ő�����ő�bv�-�v;1om7-u��l;|-0oѴbvl�ruo7�1|�0���v-ub�l�=�m]bĺ��|�bv�-��;ѴѴŊhmo�m�-mঞ0-1|;ub-Ѵķ�-mঞ_;Ѵlbmঞ1ķ�
-mঞ=�m]-Ѵķ�_;u0b1b7-Ѵķ�-m7�bmv;1ঞ1b7-Ѵ�1olro�m7ĺ��|�_-v�0;;m�=o�m7�-v�-�1om|-lbm-m|�bm�1;u;-Ѵ�]u-bmvķ�-mbl-Ѵ�=;;7vķ�-m7�v;�;u-Ѵ�=oo7�
1ollo7bঞ;v��ouѴ7�b7;ķ�1oŊo11�uubm]��b|_�o|_;u�l�1o|o�bmvĺ��ou;o�;uķ�|_;��-u;�1ollomѴ��=o�m7�bm�Cv_ķ�7ub;7�=u�b|vķ�m�|vķ�vrb1;vķ�
1o1o-ķ�-m7�1o@;;�ruo7�1|vĺ�
oo7�ruo1;vvbm]�|;1_mbt�;v�v�1_�-v�1oohbm]ķ�0-hbm]ķ�=u�bm]ķ�uo-vঞm]ķ�;|1ĺ�7o�mo|�-@;1|�|_;bu�1_;lb1-Ѵ�v|u�1|�u;ĸ�voķ�7;|o�bC1-ঞom�
v|u-|;]b;v�|o�lbঞ]-|;�|_;�ubvhv�o=����v�ru;v;m1;�bm�=oo7v�-m7�=;;7�l-��0;�7bL1�Ѵ|ĺ�";�;u-Ѵ�bm��b|uo�-m7�bm��b�o�v|�7b;v�_-�;�u;�;-Ѵ;7�
|_-|�������|o�b1b|��bm�oѴ�;v�|_;�bm_b0bঞom�o=�-1�ѴŊ�o�Ĺ�1_oѴ;v|;uoѴ�-1�Ѵ�|u-mv=;u-v;�Ő���$ő�-1ঞ�b|��-m7�o�b7-ঞ�;�v|u;vvĺ�������-Ѵvo�
;�;u|v�1�|o|o�b1�-1ঞ�bঞ;v�0��bm7�1bm]�lb|o1_om7ub-Ѵ�lo7bC1-ঞomv�-m7�1;ѴѴ�1�1Ѵ;�7bvu�rঞomķ�Cm-ѴѴ��u;v�Ѵঞm]�bm�-ror|oঞ1�1;ѴѴ�7;-|_ĺ�
�ou;o�;uķ�b|�ruo7�1;v�-7u;m-Ѵ�;m7o1ubm;�|o�b1b|�ĺ���u;1;m|�v|�7��u;rou|v�-�ro|;mঞ-Ѵ�-mঞ1-m1;u�-1ঞ�b|�ĺ��;�;u|_;Ѵ;vvķ�u;]�Ѵ-|ou��Ѵblb|v�
_-�;�mo|��;|�0;;m�7;Cm;7ķ�7�;�|o�-�Ѵ-1h�o=�1olrѴ;|;�|o�b1b|��7-|-ĺ8

Fumonisins B1 (Fusarium)     
�v-ub�l�bv�om;�o=�|_;�lov|�ru;�-Ѵ;m|�=�m]b�-vvo1b-|;7��b|_�1om|-lbm-ঞom�o=�1oum�-m7�o|_;u�-]ub1�Ѵ|�u-Ѵ�ruo7�1|v�|_uo�]_o�|�|_;�
�ouѴ7ĺ��-m��7b@;u;m|�=�lombvbmv�_-�;�vo�=-u�0;;m�u;rou|;7ķ�-m7�|_;��_-�;�0;;m�]uo�r;7�bm|o�=o�u�l-bm�1-|;]oub;v�Ő�ķ��ķ��ķ�-m7��őĺ�
$_;�lov|�-0�m7-m|�o=�|_;�=�lombvbmv�bv�=�lombvbm��Ɛ�Ő�Ɛőĺ�$_;��1-m�-Ѵvo�0;�=o�m7�bm�lobv|�u;Ŋ7-l-];7�0�bѴ7bm]vķ�-m7ķ�|_;u;=ou;ķ�
exposure of humans to Fusarium mycotoxins including FB1 may take place. FB1 bears a clear structural similarity to the cellular 
vr_bm]oѴbrb7vķ�-m7�|_bv�vblbѴ-ub|��_-v�0;;m�v_o�m�|o�7bv|�u0�|_;�l;|-0oѴbvl�o=�vr_bm]oѴbrb7v�0��bm_b0bঞm]�-�h;��;m��l;�bm�vr_bm]oѴbrb7
0bov�m|_;vbvĺ� �Ɛ� bv� m;�uo|o�b1ķ� _;r-|o|o�b1ķ� -m7� m;r_uo|o�b1� bm� -mbl-Ѵvķ� -m7� b|� _-v� 0;;m� 1Ѵ-vvbC;7� -v� -� rovvb0Ѵ;� 1-u1bmo];m� |o�
_�l-mvĺ�$_;�1;ѴѴ�Ѵ-u�l;1_-mbvlv�0;_bm7��ƐŊbm7�1;7�|o�b1b|��bm1Ѵ�7;�|_;�bm7�1ঞom�o=�o�b7-ঞ�;�v|u;vvķ�-ror|ovbvķ�-m7�1�|o|o�b1b|�ķ�
-v��;ѴѴ�-v�-Ѵ|;u-ঞomv�bm�1�|ohbm;�;�ru;vvbomĺ9 

"|;ub]l-|o1�vঞm�(Aspergillus, Penicillium, Bipolaris)
"|;ub]l-|o1�vঞmķ�-�u;Ѵ-|;7�7b_�7uo=�u-m�|o�bmķ�bv�-�Ѵ-|;�l;|-0oѴb|;�bm�|_;�-Y-|o�bm�r-|_�-��-m7�bv�-Ѵvo�ruo7�1;7�-v�-�Cm-Ѵ�0bov�m|_;ঞ1�
ruo7�1|�0��-�m�l0;u�o=�vr;1b;v�v�1_�-v��vr;u]bѴѴ�vķ��;mb1bѴѴb�lķ�-m7��broѴ-ubvĺ�"$��bv�-�rovvb0Ѵ;�_�l-m�1-u1bmo];m�ŐƑ�ő�-11ou7bm]�|o�
��!��1Ѵ-vvbC1-ঞom�-m7�v_o�;7�bll�mo|o�b1�-m7�bll�molo7�Ѵ-|ou��-1ঞ�b|�ķ�|o];|_;u��b|_�l�|-];mb1�;@;1|vĺ�
�|�lb]_|�0;�=o�m7�bm�m�l;uo�v�v�0v|u-|;vķ�=uol�=oo7v�-m7�=;;7v�|o�1_uomb1-ѴѴ��7-lr�0�bѴ7bm]�l-|;ub-Ѵv�-m7�bm7oou�7�v|ĺ�	�;�|o�|_;�
v|u�1|�u-Ѵ�vblbѴ-ubঞ;vķ�-Y-|o�bmv�-m7�"$��v_-u;�u;Ѵ;�-m|�|o�b1�;@;1|vķ�bm1Ѵ�7bm]�];mo|o�b1b|��-m7�1-u1bmo];mb1b|�ĺ��o�;�;uķ�bm�1om|u-v|�
|o�-Y-|o�bmvķ�omѴ��Ѵblb|;7�bm=oul-ঞom�om�o11�uu;m1;�-m7�|o�b1b|��o=�"$��bv�-�-bѴ-0Ѵ;ĺ��b�;u�-m7�hb7m;�v�-u;�|_;�|-u];|�ou]-mv�o=�-1�|;�
|o�b1b|��o=�"$�ĺ��o�;�;uķ�|_;�-1�|;�ou-Ѵ�|o�b1b|��bv�u;Ѵ-ঞ�;Ѵ��Ѵo��Őu-m];�0;|�;;m�ƐƑƏ�-m7�Ɛѵѵ�l]ņh]�0o7���;b]_|őĺ4



 

�lombvbmv��Ƒ�(Fusarium)
�lombvbm��Ƒ�bv�-�l�1o|o�bm�ruo7�1;7�0���v-ub�l�]uo�bm]�om�loѴ7��1oum�Ől-b�;ő�]u-bmĺ��Ƒ�-m7��lombvbm��ƒ�Ő�ƒő�o11�u�bm�Ѵo�;u�
1om1;m|u-ঞomv�|_-m��Ɛĺ��Ɛ�-m7��Ƒ�-u;�-rruo�bl-|;Ѵ��;t�-Ѵ�bm�v|u�1|�u;�-m7�|o�b1b|��0�|�m-|�u-ѴѴ��o11�u�bm�-�u-ঞo�o=�-0o�|�ƒĹ�Ɛ�=ou�
�Ɛņ�Ƒķ�|_�v�_-v�Ѵ;vv�|o�b1b|��|_-m��Ɛĺ  

Fumonisins B3 (Fusarium)
Fumonisin B3 is a mycotoxin produced mainly by Fusarium, that belongs to the Fumonisins family, one of the most prevalent fungi of 
l-b�;Ŋ0-v;7�1uorvĺ��lombvbm��ƒ�bv�|_;�|_bu7�lov|�-0�m7-m|�=�lombvbm�=o�m7�bm�1om|-lbm-|;7�l-b�;ĺ��o�;�;uķ��ƒ�bv�Ѵ;vv�|o�b1�|_-m�
�Ɛ�-m7��Ƒĺ9 

Citrinin (Penicillium)
�b|ubmbm�Ő�$�ő�bv�-�m;r_uo|o�b1�l�1o|o�bm�l-bmѴ��ruo7�1;7�0���;mb1bѴѴb�lķ�-Ѵ|_o�]_�o|_;u�];m;u-�v�1_�-v��vr;u]bѴѴ�v�-m7��om-v1�v�
-u;� -Ѵvo� hmo�m� |o� ruo7�1;� |_;v;� |o�bmvĺ� �$�� o11�uv� bm� 7b@;u;m|� rѴ-m|� ruo7�1|vķ� ;vr;1b-ѴѴ�� bm� ]u-bmvķ� -m7� -Ѵvo� bm� 0;-mvķ� =u�b|ķ�
vegetables, herbs, and spices. 
�[;mķ�|_;�1oŊo11�uu;m1;��b|_�o|_;u�l�1o|o�bmv�bv�o0v;u�;7ķ�;vr;1b-ѴѴ��o1_u-|o�bm���Ő�$�őĺ��|�bv�-�hmo�m�=-1|�|_-|��$��o11�uv�7�ubm]�
=;ul;m|-ঞom�o=�u;7�lo�Ѵ7�ub1;�Ő-Ѵvo�u;=;uu;7�|o�-v�u;7��;-v|�ub1;ő�-v�-�v;1om7-u��l;|-0oѴb|;�o=��om-v1�v�r�ur�u;�vĺ�!;7�lo�Ѵ7�ub1;�
has been used for lowering lipoprotein levels in blood and also as a food dye for centuries. Besides its nephrotoxicity, which has been 
ruo�;7�0���-ubo�v�v|�7b;vķ�|_;u;�bv�-Ѵvo�ruoo=�|_-|��$��bv�bm�oѴ�;7�bm�bm7�1ঞom�o=�-ror|ovbv�|_uo�]_�o�b7-ঞ�;�v|u;vvķ�-Ѵ|_o�]_�|_;�
precise regulatory mechanism is yet to be determined.10

Patulin (Penicillium) 
Patulin is a toxic chemical contaminant produced by several species of mold, especially within Aspergillus, Penicillium and 
��vvo1_Ѵ-l�vĺ��;mb1bѴѴb�l�;�r-mv�lķ�|_;�0Ѵ�;�loѴ7�|_-|�1-�v;v�vo[�uo|�o=�-rrѴ;vķ�r;-uvķ�1_;uub;vķ�-m7�o|_;u�=u�b|vķ�bv�u;1o]mb�;7�-v�
om;�o=�|_;�lov|�1ollom�o@;m7;uv�bm�r-|�Ѵbm�1om|-lbm-ঞomĺ3 It is the most common mycotoxin found in apples and apple-derived 
products such as juice, cider, compotes, and other food intended for young children. Exposure to this mycotoxin is associated with 
bll�moѴo]b1-Ѵķ�m;�uoѴo]b1-Ѵ�-m7�]-v|uobm|;vঞm-Ѵ�o�|1ol;vĺ11

";�;u-Ѵ� v|�7b;v� _-�;� u;�;-Ѵ;7� b|v� l�|-];mb1b|�ķ� |;u-|o];mb1b|�ķ� 1_uolovol-Ѵ� -0;uu-ঞomķ� 	��� v|u-m7� 7-l-];ķ� -m7� lb1uom�1Ѵ;b�
=oul-ঞom� bm� l-ll-Ѵb-m� 1;ѴѴvĺ� �o�;�;uķ� rb;1;v� o=� ;�b7;m1;� =ou� |_;� 1-u1bmo];mb1� ro|;mঞ-Ѵ� o=� ��$� bm� |_;� -mbl-Ѵ� lo7;Ѵ� -u;� mo|�
v�L1b;m|ĺ� �-v;7� om� |_;� -�-bѴ-0Ѵ;� 7-|-ķ� |_;� ru;v;m1;� o=� ��$� 1-m� 0;� �v;7� -v� -� t�-Ѵb|�� 1om|uoѴ� r-u-l;|;uķ� -v� b|v� 7;|;1ঞom� bm�
-rrѴ;Ŋ7;ub�;7�=oo7�v�1_�-v�f�b1;vķ�1b7;uvķ�-m7�1om1;m|u-|;v�bm7b1-|;7�|_-|�loѴ7��-rrѴ;v��;u;��v;7�bm�|_;�ruo7�1ঞom�o=�f�b1;v�-m7�|_;�
-11�l�Ѵ-ঞom�o=���$��b|_bm�|_;�0o7��l-��rov;�|o�b1oѴo]b1-Ѵ�|_u;-|vĺ�ou�|_bv�u;-vomķ�|_;�ruo0Ѵ;l�o=�7;|;1ঞm]�;�;m�Ѵo��Ѵ;�;Ѵv�o=���$�
bm�-rrѴ;�f�b1;v�1omঞm�;v�|o�u;1;b�;�-�;mঞomĺ��;1-�v;�-rrѴ;�f�b1;�bv�v�1_�-�ror�Ѵ-u�0;�;u-];�-m7�|_;�rovvb0bѴb|��=ou�Ѵb=;ŊѴom]�;�rov�u;�
;�bv|vķ���$��bѴѴ�Ѵbh;Ѵ��u;l-bm�blrou|-m|�|o�-rrѴ;�ruo1;vvouv�-m7�]o�;uml;m|v�bm|;u;v|;7�bm�lomb|oubm]�|_;�t�-Ѵb|��o=�-rrѴ;�f�b1;v�-m7�
products.ƐƑ

Gliotoxin (Aspergillus) 
�Ѵbo|o�bm� bv�l-bmѴ��ruo7�1;7�0���vr;u]bѴѴ�v�-m7�vol;ঞl;v�0���;mb1bѴѴb�l�vr;1b;vĺ��Ѵbo|o�bm�1-m�0;�ruo7�1;7�0��1ollom� bm7oou�
loѴ7v�-m7�;m|;u�|_;�_�l-m�0o7���b-�bm_-Ѵ-ঞom�o=�l�1o|o�bm�1om|-bmbm]�vrou;v�-m7�r-uঞ1�Ѵ-|;vĺ14 Gliotoxin produced by Aspergillus 
=�lb]-|�v�1o�Ѵ7�ruolo|;�bll�mov�rru;vvbom�0��bm_b0bঞm]ņbm|;u=;ubm]��b|_�|_;�-1ঞ�-ঞom�o=�|u-mv1ubrঞom�=-1|ouv�|_-|�-u;�bm�oѴ�;7�
bm�$�1;ѴѴ�-1ঞ�-ঞomĺ��m�-77bঞom�|o�|-u];ঞm]�bll�m;�v�v|;lķ�]Ѵbo|o�bmv�_-�;�-7�;uv;�;@;1|v�om�|_;�hb7m;�v�-m7�Ѵb�;uĺ15

Mycophenolic Acid (Penicillium) 
Mycophenolic Acid (MPA) is a mycotoxin produced by a number of Penicillium species. Penicillium brevicompactum, a species able to 
ruo7�1;�l�1or_;moѴb1�-1b7�Ő���őķ�_-v�-Ѵvo�0;;m�=u;t�;m|Ѵ��b7;mঞC;7�bm�bm7oou�;m�buoml;m|v�|_-|�1-m�0;�=o�m7�om�0�bѴ7bm]�l-|;ub-Ѵvķ�
in dust, and in air samples.16���|��v�-ѴѴ��v�rru;vv;v�|_;�bll�m;�v�v|;l�0��bm_b0bঞm]�|_;�ruoѴb=;u-ঞom�o=���-m7�$�Ѵ�lr_o1�|;vĺ�

	b_�7uo1b|ubmom;�Ő�vr;u]bѴѴ�vķ��;mb1bѴѴb�lķ��om-v1�vő
	b_�7uo1b|ubmom;� Ő	�Ŋ��$ő� bv� |_;� l-bm� l;|-0oѴb|;� o=� �b|ubmbm� Ő�$�őķ� -� l�1o|o�bm� ruo7�1;7� l-bmѴ�� 0�� �;mb1bѴѴb�l� -m7� -Ѵvo� 0��
�vr;u]bѴѴ�vĺ� �m��b|uo�v|�7b;v�_-�;�v_o�m�|_-|�	�Ŋ��$� bv�1Ѵ;-uѴ�� Ѵ;vv�1�|o|o�b1�1olr-u;7�|o�r-u;m|-Ѵ��$�ĺ Ɛƕ��$��l-bmѴ��-1|v�-v�-�
nephrotoxic compound. 

Chaetoglobosin A (Chaetomium globosum) 
�_-;|olb�l�]Ѵo0ov�l�bv�-�=�m]�v�=u;t�;m|Ѵ��=o�m7�bm��-|;uŊ7-l-];7�0�bѴ7bm]v�-m7�ruo7�1;v�-�l�1o|o�bm�1-ѴѴ;7��_-;|o]Ѵo0ovbm��ĺ�
!;Ѵ-ঞ�;Ѵ�� Ѵo�� Ѵ;�;Ѵv� o=� |_bv� 1olro�m7� _-�;� 0;;m� v_o�m� |o� 0;� Ѵ;|_-Ѵ� |o� �-ubo�v� ঞvv�;� 1�Ѵ|�u;� 1;ѴѴ� Ѵbm;vĺ� $_;� ru;v;m1;� o=�
�_-;|o]Ѵo0ovbm���1-m�0;�Ѵ;|_-Ѵ�|o�l-ll-Ѵb-m�1;ѴѴv��_b1_�-1|�0��0bm7bm]�|o�-1ঞmķ�Ѵ;-7bm]�|o�bm_b0bঞom�o=�1;ѴѴ�7b�bvbomķ�Ѵo1oloঞomķ�-m7�
=oul-ঞom�o=�1;ѴѴ�v�u=-1;�ruof;1ঞomvĺ18



References

  -

Ɛĺ���u0-mķ��ĺ��ĺĸ��r�u;ķ��ĺĸ��-m1;-ķ�ĺĸ�	ombķ��ĺķ��1_b;�;l;m|v�-m7��uovr;1|v�bm��Ѵ;1|uo1_;lb1-ѴŊ�-v;7��bov;mvbm]��Ѵ-�oulv�=ou�
�Y-|o�bm��Ƙ�	;|;1ঞom�bm��bѴh�-m7�	-bu���uo7�1|vĺ�";mvouv�Ő�-v;Ѵķ�"�b|�;uѴ-m7ő�ƑƏƐƕķ�Ɛƕ�ŐƐƑőĺ
Ƒĺ���-u1_;v;ķ�"ĺĸ��oѴoķ��ĺĸ��ub-moķ��ĺĸ�(;Ѵo�oķ�"ĺĸ��ov|-mঞmbķ�"ĺĸ�";�;ubmoķ��ĺķ��Y-|o�bm��Ɛ�-m7��ƐĹ��boѴo]b1-Ѵ��uor;uঞ;v�-m7�$_;bu�
�m�oѴ�;l;m|�bm��-m1;u�	;�;Ѵorl;m|ĺ�$o�bmv�ƑƏƐѶķ�ƐƏ�Őѵőĺ
ƒĺ��;mm;�ķ��ĺ�)ĺĸ��Ѵb1_ķ��ĺķ���1o|o�bmvĺ��Ѵbmb1-Ѵ�lb1uo0boѴo]��u;�b;�v�ƑƏƏƒķ�Ɛѵ�Őƒőķ�ƓƖƕŊƔƐѵĺ
Ɠĺ�(b;]-vķ��ĺĸ���ul;ķ��ĺĸ��b;1ho�-ķ��ĺĸ�"ķ�(ĺķ�"|;ub]l-|o1�vঞm�bm�=oo7v|�@v�-m7�=;;7Ĺ�-vr;1|v�|o�1omvb7;uĺ���1oѴo]��ƑƏƐѶķ�ƑƏƐѶĺ
Ɣĺ���1o|o�bmv�-m7�_�l-m�_;-Ѵ|_ĺ���!��"1b���0Ѵ�ƑƏƐƑķ��ŐƐƔѶőķ�ѶƕŊƐƏƓĺ
ѵĺ��o_-mmbm]ķ��ĺĸ��b-]bmbķ�!ĺĸ���ѴѴķ�	ĺĸ��ou;�ķ��ĺĸ��-u�bvķ��ĺĸ��-m7v0;u]bvķ��ĺķ��;-Ѵ|_�-m7�bll�moѴo]��v|�7��=oѴѴo�bm]�;�rov�u;�|o�
|o�b];mb1�=�m]b�Ő"|-1_�0o|u�v�1_-u|-u�lő�bm�-��-|;uŊ7-l-];7�oL1;�;m�buoml;m|ĺ��m|;um-ঞom-Ѵ�-u1_b�;v�o=�o11�r-ঞom-Ѵ�-m7�
;m�buoml;m|-Ѵ�_;-Ѵ|_�ƐƖƖѵķ�ѵѶ�ŐƓőķ�ƑƏƕŊƐѶĺ
ƕĺ���]_;vķ��ĺ��ĺĸ�$-�Ѵouķ��ĺ��ĺĸ�"_-ul-ķ�!ĺ��ĺķ��@;1|v�o=��;uu�1-ubm���-m7�uoub7bm��ķ�l-1uo1�1Ѵb1�|ub1_o|_;1;m;�l�1o|o�bmvķ�om�|_;�
l�ubm;�bll�m;�v�v|;lĺ��ll�mor_-ul-1oѴo]��ƐƖѶѶķ�Ɛѵ�ŐƑőķ�ƕƖŊѶƕĺ
Ѷĺ��uovr;ubmbķ��ĺĸ��;uu-7-ķ��ĺĸ�!�b�ķ��ĺ��ĺĸ��-Ѵombķ�ĺĸ��o11bmbķ�$ĺĸ�"rb1;uķ��ĺ��ĺĸ��;u;]oķ��ĺ��ĺĸ��-=u-m1ombķ��ĺķ���!;�b;��o=�|_;���1o|o�bm�
�mmb-ঞm��ĺ�uomঞ;uv�bm���0Ѵb1��;-Ѵ|_�ƑƏƐƕķ�Ɣķ�ƒƏƓĺ
Ɩĺ�$�um;uķ��ĺ��ĺĸ��bhb;l-ķ��ĺĸ�)bѴ7ķ��ĺ��ĺķ��lombvbm�1om|-lbm-ঞom�o=�=oo7Ĺ�ruo]u;vv�bm�7;�;Ѵorl;m|�o=�0bol-uh;uv�|o�0;�;u�-vv;vv�
_�l-m�_;-Ѵ|_�ubvhvĺ���|-|�!;v�ƐƖƖƖķ�ƓƓƒ�ŐƐŊƑőķ�ѶƐŊƖƒĺ
ƐƏĺݭ��Ѵb]ķ��ĺĸ��;�-u7bķ��ĺĸ��ombuķ��ĺĸ�";u7-uķ�"ĺĸ��-vbࣀķ�	ĺĸ�!-1�ķ��ĺĸ��-Ѵbࣀķ��ĺĸ���_-ubࣀķ�ĺķ��u;v;m1;�o=�1b|ubmbm�bm�]u-bmv�-m7�b|v�rovvb0Ѵ;�
_;-Ѵ|_�;@;1|vĺ��=ub1-m�fo�um-Ѵ�o=�|u-7bঞom-Ѵķ�1olrѴ;l;m|-u�ķ�-m7�-Ѵ|;um-ঞ�;�l;7b1bm;v�Ĺ���$����ƑƏƐƕķ�ƐƓ�Őƒőķ�ƑƑŊƒƏĺ
ƐƐĺ���;Ѵķ��ĺĸ��-Ѵঞ;uķ��ĺĸ��v�-Ѵ7ķ��ĺ��ĺķ��bov�m|_;vbv�-m7�|o�b1oѴo]b1-Ѵ�;@;1|v�o=�r-|�Ѵbmĺ�$o�bmv�ƑƏƐƏķ�Ƒ�ŐƓőķ�ѵƐƒŊƒƐĺ
ƐƑĺ��-Ѵķ�"ĺĸ�"bm]_ķ��ĺĸ��mv-ubķ��ĺ��ĺķ�$o�b1oѴo]b1-Ѵ�;@;1|v�o=�r-|�Ѵbm�l�1o|o�bm�om�|_;�l-ll-Ѵb-m�v�v|;lĹ�-m�o�;u�b;�ĺ�$o�b1oѴo]��
u;v;-u1_�ƑƏƐƕķ�ѵ�Őѵőķ�ƕѵƓŊƕƕƐĺ
Ɛƒĺ���vv;bmķ��ĺ�"ĺĸ��u-v;Ѵķ��ĺ��ĺķ�$o�b1b|�ķ�l;|-0oѴbvlķ�-m7�blr-1|�o=�l�1o|o�bmv�om�_�l-mv�-m7�-mbl-Ѵvĺ�$o�b1oѴo]��ƑƏƏƐķ�Ɛѵƕ�ŐƑőķ�
101-34.
ƐƓĺ���;ѴѴ;uķ��ĺĸ�"1_Ѵbmhķ�&ĺĸ�)b1_l-mmķ��ĺĸ��-�;uķ��ĺĸ��u-;0v1_ķ��ĺĸ�"1_��ul-mmķ��ĺĸ��;u0-u|_ķ��ĺķ��m7b�b7�-Ѵ�-m7�1ol0bm;7�;@;1|v�
o=�l�1o|o�bmv�=uol�|�rb1-Ѵ�bm7oou�lo�Ѵ7vĺ�$o�b1oѴo]��bm��b|uo�Ĺ�-m�bm|;um-ঞom-Ѵ�fo�um-Ѵ�r�0Ѵbv_;7�bm�-vvo1b-ঞom��b|_����!��ƑƏƐƒķ�
Ƒƕ�Őѵőķ�ƐƖƕƏŊѶĺ
ƐƔĺ��]0�|-ķ��ĺ��ĺĸ���-m�-ķ��ĺĸ��-0-ѴoѴ-ķ��ĺ��ĺķ��;-Ѵ|_�!bvhv��vvo1b-|;7��b|_���rov�u;�|o�bѴ-l;m|o�v��m]bĺ��m|����m�buom�!;v�
��0Ѵb1��;-Ѵ|_�ƑƏƐƕķ�ƐƓ�Őƕőĺ
Ɛѵĺ��Ѵ;hvb1ķ��ĺĸ�	u-]_bķ��ĺĸ�!b|o��ķ�"ĺĸ��-bѴѴ�ķ�"ĺĸ��-1uob�ķ��ĺĸ��v�-Ѵ7ķ��ĺ��ĺĸ��-bѴѴ�ķ��ĺ�	ĺĸ�!o0bm;ķ��ĺķ��;uovoѴb�-ঞom�o=�l�1o|o�bmv�-[;u�
]uo�|_�o=�|o�bmo];mb1�=�m]b�om��-ѴѴr-r;uĺ��rrѴ��m�buom��b1uo0boѴ�ƑƏƐƕĺ
Ɛƕĺ�oѴѴl-mmķ�)ĺĸ��;_lķ��ĺĸ�	;];mķ��ĺ��ĺķ�$o�b1b|��o=�|_;�l�1o|o�bm�1b|ubmbm�-m7�b|v�l;|-0oѴb|;�7b_�7uo1b|ubmom;�-m7�o=�lb�|�u;v�o=�
1b|ubmbm�-m7�o1_u-|o�bm���bm��b|uoĺ��u1_�$o�b1oѴ�ƑƏƐƓķ�ѶѶ�ŐƔőķ�ƐƏƖƕŊƐƏƕĺ
ƐѶĺ�o]Ѵ;ķ��ĺ�!ĺĸ�	o�]Ѵ-vķ�	ĺ�!ĺĸ���lr;uķ��ĺ��ĺĸ�"|u-�vķ�	ĺ��ĺķ��uo�|_�-m7�l�1o|o�bm�ruo7�1ঞom�0���_-;|olb�l�]Ѵo0ov�l�bv�=-�ou;7�
bm�-�m;�|u-Ѵ�r�ĺ��m|����oѴ�"1b�ƑƏƏѶķ�Ɩ�ŐƐƑőķ�ƑƒƔƕŊѵƔĺ
ƐƖĺ��;v|h-ķ��ĺķ�$o�b1oѴo]b1-Ѵ�l;1_-mbvlv�-m7�ro|;mঞ-Ѵ�_;-Ѵ|_�;@;1|v�o=�7;o��mb�-Ѵ;moѴ�-m7�mb�-Ѵ;moѴĺ�)ouѴ7���1o|o�bm��o�um-Ѵ�
ƑƏƐƏķ�ƒ�ŐƓőķ�ƒƑƒŊƒƓƕĺ
ƑƏĺ��m�|v;mķ��ĺ��ĺĸ��Ѵ;�-m7;uķ��ĺĸ��-uu;]࢟u7ķ��ĺĸ��b]m-lbķ��ĺĸ��uুv1_�;bѴ;uķ��ĺĸ��;11-|;ѴѴbķ�"ĺĸ��o�ubѴѴķ��ĺĸ�	bmo�bķ��ĺĸ��u-vѴŊ�u-�rrķ��ĺĸ�
�o]v|u-m7ķ��ĺĸ��oo];m0oolķ��ĺĸ��;00b-ķ��ĺ�"ĺĸ��v�-Ѵ7ķ��ĺ��ĺĸ��;|;uv;mķ��ĺĸ�!ov;ķ��ĺĸ�!o�7o|ķ��ĺŊ�ĺĸ�"1_�;u7|Ѵ;ķ�$ĺĸ�(Ѵ;lbm1h�ķ��ĺĸ�
(oѴѴl;uķ��ĺĸ�)-ѴѴ-1;ķ��ĺĸ�	;�"-;];uķ�"ĺĸ��ubhv;mķ��ĺ�"ĺĸ�-ul;uķ��ĺĸ�u;l�ķ��ĺŊ�ĺĸ��om]ķ�+ĺ�+ĺĸ��;�;uķ��ĺĸ��-u;m|Ŋ�-vvbmķ�	ĺĸ��-m�
�]lom7ķ��ĺĸ��Ѵঞ;ubķ��ĺĸ��oѴol0oķ��ĺĸ��ou࢙�|_ķ�,ĺĸ��;�ou-|oķ�"ĺĸ��7Ѵ;uķ��ĺķ�!bvh�|o�_�l-m�-m7�-mbl-Ѵ�_;-Ѵ|_�u;Ѵ-|;7�|o�|_;�ru;v;m1;�o=�
ƓķƐƔŊ7b-1;|o��v1bur;moѴ�bm�=oo7�-m7�=;;7ĺ��"���o�um-Ѵ�ƑƏƐѶķ�Ɛѵ�ŐѶőķ�;ƏƔƒѵƕĺ
ƑƐĺ��vѴ-lķ�,ĺĸ��-uh;l-ķ��ĺ�!ĺĸ��;v|h-ķ��ĺ��ĺķ�"-|u-|o�bm���=uol�|_;�0Ѵ-1h�loѴ7�"|-1_�0o|u�v�1_-u|-u�l�;�oh;v�oѴ=-1|ou��v;mvou��m;�uom�
Ѵovv�-m7�bmY-ll-ঞom�bm�|_;�l�ubm;�mov;�-m7�0u-bmĺ��m�buom��;-Ѵ|_��;uvr;1|�ƑƏƏѵķ�ƐƐƓ�Őƕőķ�ƐƏƖƖŊƐƏƕĺ
ƑƑĺ���v�;|uom]ķ��ĺĸ�+ov_b7-ķ��ĺĸ�$-mb|v�ķ��ĺ��ĺĸ��bh�1_bķ��ĺĸ��b��]-hbķ��ĺĸ�"_bl-��ķ��ĺĸ��;m]v�r-urķ�$ĺĸ��;hv�ub�;mķ�	ĺĸ��v_bl-ķ�+ĺĸ�
�-h-_-|-ķ��ĺķ��m�oѴ�;l;m|�o=�u;-1ঞ�;�o��];m�vr;1b;v�-m7�v|u;vvŊ-1ঞ�-|;7�����v�bm�v-|u-|o�bm��Ŋbm7�1;7�-ror|ovbvĺ���u���
�_-ul-1oѴ�ƑƏƏƔķ�ƔƏƕ�ŐƐŊƒőķ�ƑƒƖŊƓѵĺ
Ƒƒĺ�!-m7ķ�$ĺ��ĺĸ��-_om;�ķ��ĺĸ�)_b|;ķ��ĺĸ���Ѵ|omķ��ĺķ��b1uo-m-|olb1-Ѵ�1_-m];v�bm�-Ѵ�;oѴ-u�|�r;����1;ѴѴv�bm�f��;mbѴ;�lb1;�
bm|u-|u-1_;-ѴѴ��;�rov;7�|o�"|-1_�0o|u�v�1_-u|-u�l�vrou;v�-m7�|o�bmĺ�$o�b1oѴ�"1b�ƑƏƏƑķ�ѵƔ�ŐƑőķ�ƑƒƖŊƓƔĺ
ƑƓĺ��vl-bѴķ��ĺ��ĺĸ��-v_Ѵ-mķ��ĺ��ĺĸ��Ѵbķ��ĺ��ĺĸ��Ѵv-�bķ��ĺ��ĺķ��bo1_;lb1-Ѵ�-m7�"r;1|u-Ѵ��m-Ѵ�vbv�o=�!oub7bm���$o�bm�-m7��orr;u�Ő�ő�
�b1oঞm-|;��olrѴ;��-v��mঞ7o|;�om��-Ѵ;�!-|��b�;u��o�um-Ѵ�o=��_-ul-1;�ঞ1-Ѵ�-m7��rrѴb;7��_;lbv|u��ƑƏƐƕķ�ƒ�ŐƑőķ�ƐŊƐƐ�
ƑƔĺ��;u-b1-ķ��ĺĸ�!-7b1ķ��ĺĸ���1b1ķ��ĺĸ��-�Ѵo�b1ķ��ĺķ�$o�b1�;@;1|v�o=�l�1o|o�bmv�bm�_�l-mvĺ���ѴѴ�)ouѴ7��;-Ѵ|_��u]-m�ƐƖƖƖķ�ƕƕ�ŐƖőķ�
ƕƔƓŊѵѵĺ
Ƒѵĺ��vѴ-lķ�,ĺĸ�"_bmo��h-ķ��ĺĸ��-uh;l-ķ��ĺ�!ĺĸ��;v|h-ķ��ĺ��ĺķ���ubC1-ঞom�-m7�1olr-u-ঞ�;�m;�uo|o�b1b|��o=�|_;�|ub1_o|_;1;m;v�v-|u-|o�bm�
��-m7�uoub7bm��Ƒ�=uol�"|-1_�0o|u�v�1_-u|-u�lĺ��o�um-Ѵ�o=�|o�b1oѴo]��-m7�;m�buoml;m|-Ѵ�_;-Ѵ|_ĺ��-u|���ƑƏƏƖķ�ƕƑ�ŐƑƏőķ�ƐƑƓƑŊƔƐĺ
     


