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Dear ..,

This is a final report from MouldWorks on the set of 8 viable spore plates, 6 tapelifts, and 2 bulk samples which we received from you on March 14, taken from the residence at … Let’s look at the counts on the viable spore plates first. Here is what we found.


                Location                Mold CFU’s   Oth. CFU’s   CFU’s/cu m   
CSI 49-1    Outside contrl            59                6              2,500
CSI 49-2    Back bedrm                64                2             2,500
CSI 49-3    Attic                         178                1              8,300
CSI 49-4    Kitchen                      15                4                 700
CSI 49-5    Downstrs. Wall         166              54            11,100
CSI 49-6    Stairs underneath    303                9             21,200
CSI 49-7    Laundry                   144                7               6,600
CSI 49-8    Crawl space               92                0               3,700

Note: CFU (colony-forming unit) = approximately single spore or yeast cell. “Other” includes bacteria and yeasts. Total includes both mold and other CFU’s. In calculating CFU concentration/cu m, the data have been corrected for multiple hits/impaction site when the total ## of CFU’s exceed 60/plate. 

Species lists
CSI 49-1
    Cladosporium sphaerospermum
    Penicillium viridicatum ~95%
    Pink Yeast
    Sterile hyphae


CSI 49-2
    Cladosporium sphaerospermum
    Mucor hiemalis
    Penicillium brevicompactum
    Penicillium chrysogenum ~80%
    White Bacterium


CSI 49-3
    Cladosporium sphaerospermum
    Penicillium aurantiogriseum ~30%
    Penicillium brevicompactum
    Penicillium chrysogenum ~50%
    Penicillium solitum
    White Bacterium


CSI 49-4
    Cladosporium herbarum
    Penicillium chrysogenum
    Scopulariopsis candida
    Unknown nonsporulating fungus ~50%
    Yellow Bacterium


CSI 49-5
    Aspergillus fumigatus
    Aspergillus sydowii ~10%
    Aspergillus versicolor
    Cladosporium sphaerospermum
    Penicillium aurantiogriseum ~10%
    Penicillium brevicompactum
    Penicillium chrysogenum ~10%
    Penicillium solitum ~10%
    Scopulariopsis candida ~30%
    Sterile hyphae
    White Bacterium ~25%


CSI 49-6
    Aspergillus sydowii
    Aspergillus versicolor
    Cladosporium sphaerospermum
    Penicillium aurantiogriseum ~50%
    Penicillium brevicompactum
    Penicillium solitum
    Scopulariopsis candida ~25%
    Ulocladium botrytis
    White Bacterium
    Zygomycete

CSI 49-7
    Aspergillus sydowii ~10%
    Aspergillus versicolor ~10%
    Penicillium aurantiogriseum ~20%
    Penicillium brevicompactum
    Penicillium solitum ~20%
    Scopulariopsis candida ~20%
    White Bacterium
    Zygomycete



CSI 49-8
    Alternaria tenuissima
    Aspergillus candidus
    Cladosporium sphaerospermum
    Penicillium aurantiogriseum
    Penicillium brevicompactum
    Penicillium chrysogenum ~90%

Next consider the molds we found on the tape lift and bulk samples:

CSI 49-9 (Surround on dining rm window)
Microscope:
    Cladosporium sp. – scant

No cultures made.

CSI 49-10 (Basement, outside stairwell wall – bulk sample)
Microscope;
    Chaetomium globosum
    Cladosporium sphaerospermum
    Myxotrichum deflexum
    Penicillium sp./Aspergillus sp.
    Ulocladium botrytis
    Large spherical hyaline cells
Culture:
    Myxotrichum deflexum
    Rhizopus stolonifer
    Ulocladium botrytis
    White Bacterium

CSI 49-11 (Basement, wall inside of stairwell – bulk sample)
Microscope:
    Myxotrichum deflexum
    Penicillium sp.
    Tritirachium sp.
    Ulocladium botrytis
    Red spores?
Culture:
    Actinomycetes
    Myxotrichum deflexum
    Rhizopus stolonifer
    Ulocladium botrytis
    Pink Yeast
    White Bacterium

CSI 49-12 (Basement bathrm)
Microscope:
    Chaetomium sp.
    Penicillium sp.
    Ulocladium botrytis
    Bacterium
    Reddish spores?
Culture:
    Aspergillus niger
    White Bacterium
    Red bacterium


CSI 49-13 (Kitchen, under sink)
Microscope:
    Acremonium sp.
    Penicillium sp./Aspergillus sp.
    Stachybotrys sp.
Culture:
    Stachybotrys sp.
    White Bacterium

CSI 49-14 (Roof sheathing in attic)
Microscope:
    Geomyces panorum
    Penicillium sp.
Culture:
    Penicillium decumbens
    Ulocladium botrytis

CSI 49-15 (skylight in hall bathrm)
Microscope:
    Cladosporium sphaerospermum
    Aspergillus sp.
Culture:
    Aspergillus fumigatus
    Pink Yeast- abundant
    White Bacterium - abundant
    White Yeast- abundant

CSI 49-16 (Master bathrm skylight)
Microscope:
    Cladosporium sp.

No cultures made.

General comments

Introduction
The mold situation in this building is dire. Most of the spore counts in air samples from inside the house are several times this on the outside. Even where the inside counts are comparable (e.g., site 2), the species of mold found are completely different. He sample from inside the house are dominated by a diverse mix of Aspergillus and Penicillium species which were not seen in the outside control at all. In the kitchen the plate counts were a bit above the levels generally considered acceptable for indoor air. In all other sites the spore counts ranged from 5-50 times those acceptable levels. The high counts and dominance of Penicillium in the attic are particularly surprising, since this is a place where little more than Cladosporium is seen.

Several of the sites where tapelifts were made are very wet. The basement wall sites have been wet in the past, as guessed from the presence of non-viable Chaetomium globosum, viable Ulocladium botrytis, and active Actinomycetes at one of those sites. Similarly, a couple of the bathroom sites show Ulocladium and Chaetomium, and in one case abundant yeasts and bacteria. The site under the kitchen sink is probably the most extreme of these, since it shows active Stachybotrys colonies, a mold which requires a relative humidity of 95% in the substrate just to grow. All of these belong to a suite of microorganisms which typically show up on wet walls. 

Health risks
Do any of these molds pose risks for the health of your clients? At the levels seen here a number of them might. Penicillium and Aspergillus produce huge numbers of dry spores which are easily lofted into the air and are slow to settle. Spores from any species of Aspergillus/Penicillium should be presumed allergenic. In addition some of these molds produce mycotoxins of concern. In particular Aspergillus versicolor produces sterigmatocystin – chemical cousin to aflatoxin, one of the most mutagenic substances known. Fortunately, sterigmatocystin is much less mutagenic than aflatoxin, but sources I consult advise caution when dealing with this mold. Beyond this, it is now known that A. versicolor also produces aerosols of sub-micron particulates that could easily penetrate deep into the respiratory tract; these tiny particles can be mycotoxin-laden, creating a dangerous situation. Very recent work has shown that mycotoxin production in these fungi occurs only at relative humidities in excess of 90% when growing on wallboard and other building materials. The author (Kristian Nielson) concludes that sites which have experienced alternate cycles of wetting and drying are at most risk for mycotoxin contamination. Sites in which Aspergillus versicolor is mixed in with Stachybotrys, Chaetomium, or other wet wall molds are at maximum risk for contamination by sterigmatocystin. Having said all of that, I must mention that sterigmatocystin does not become really mutagenic until it has been acted on by enzymes in the liver, and it is an open question whether inhaled mycotoxins ever get to the liver.

Some strains of Aspergillus niger produce ochratoxin A, a kidney poison which can accumulate in the body when taken in with contaminated foodstuffs and over long periods cause kidney failure. Penicillium aurantiogriseum is reported to make unnamed cyclic peptides which are also kidney toxins; I find little in the literature on these, but they could conceivably be important. Whatever its toxicity, this mold and close relatives all produce dreadful odors in culture, essence of toxic waste dump and garbage. If your client has been complaining about smells, this mold is the culprit.

The major concern in this report is of course Stachybotrys. The whole issue of stachybotryosis, trichothecene mycotoxins, and infant deaths is reviewed in a new book by Nicholas Money (Carpet Monsters and Killer Spores, Oxford University Press). He concludes that Stachybotrys should be taken very seriously indeed. Here is what the findings of the last 5 years suggest:

Stachybotrys toxins include a very potent trichothecene which may seriously damage lungs and internal organs. It is probably the agent responsible for the burning sensation when active strains are inhaled (not advised). In addition there are several other categories of nasty substances made by the fungus, including several which are immune system depressants and may account for vulnerability of people who are chronically exposed to the toxin to respiratory illness – colds, etc. The fungus also makes stachylysin, which causes leakage of blood from the small capillaries and breakdown of the red blood cells and may be responsible for bleeding lungs in infants.

There are two species of Stachybotrys commonly recovered from interior habitats, S. chartarum and S. chlorohalonata (formally described just a couple of months ago). These two species can be distinguished on a special culture medium, and I did this routinely in the past. However, after discovering several instances in which both species were present in the same sample, I though it prudent to consider any Stachybotrys infestation as potentially hazardous. Only about half of S. chartarum strains make trichothecenes, but they may make the other kinds of toxins mentioned above. S. chlorohalonata does not make trichothecenes, but it does make other mycotoxins known to be mutagenic.

It has been claimed that the spores of Stachybotrys are too large to get far into the respiratory passages. However, it is now suggested that some of the toxins are localized in the cells walls and that colonies can somehow generate aerosols of fragmented cell walls in which the particulates are many times smaller than the spores themselves, creating the possibility for a very dangerous situation. 

Given this information, it would be prudent to regard any Stachybotrys infestation as a potential danger and treat the site with respect. Early on I found myself getting unexplained nosebleeds after dealing with bulk samples of this mold. I now attempt to limit my exposure to the fungus as much as possible. Your clients would be well-advised to do the same. 

Next, a word about Actinomycetes. Actinomycetes are not molds at all, but filamentous bacteria. These produce huge numbers of really minute dry spores which are probably allergenic, since their small size would allow them to penetrate respiratory passages efficiently. They typically grow in wet sites and are part of the wet wall syndrome. These are typically ignored in mold reports – but they should not be. Workers in Finland have recently reported that Actinomycete spores, unlike most toxic mold spores, actually trigger inflammatory responses in the lungs and that people living in infested buildings experience pains in the joints.

Finally, I should mention the presence of Aspergillus fumigatus on the tape taken from the skylight in the hall bathroom and also seen in one of the air samples. This mold is common in composting organic materials and shows up in small numbers commonly in outdoor air. But it is not a mold to have in a house. It is the commonest cause of invasive aspergillosis in immune-compromised people – people with e.g., organ transplants, autoimmune diseases, diabetes, or HIV. The infections can range from minor attacks on the respiratory tract to full-blown colonization of the lungs, which can be fatal if left untreated. 

Conclusions
The viable spore counts in air are in several instances astronomical. Species of Aspergillus and Penicillium that were dominant in the air samples did not show up in any of the tapelifts. Although this inspection must be considered thorough by any standard, there must be vast reservoirs of hidden mold colonies in this house which are responsible for the majority of air-borne mold spores. This situation will prove a challenge for any remediation effort.


This report is not accompanied by any warranty of any kind (express or implied); and is intended only to identify micro-fungi present in the sample submitted. The report is based on microscopic examination of samples as well as information provided by cultures, if cultures are required. MouldWorks stands behind its identifications of fungi in the report to the extent permitted by our current understanding of fungal systematics. 

Sincerely yours,
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George Carroll, Ph.D.
MouldWorks Mycologist 
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Dear,

This is a final report on the set of 8 samples (5 viable spore plates and 3 tapelifts) which we received from you on Feb. 12, taken from the residence at …. Lets look at the plate counts first.

                   Location                      Mold CFU’s   Oth. CFU’s   CFU’s.cu m
BCRS 61-3 Basemnt Gen. Rm             137               4                6100
BCRS 61-4 Basemnt W. chk                342               0              27000
BCRS 61-5 Basemnt BR W. chk.         123                3               5200
BCRS 61-6 Crawlspace                         75                3               3000
BCRS 61-7 Outside contrl.                      8                0                300

Note: CFU (colony-forming unit) = approximately single spore or yeast cell. “Other” includes bacteria and yeasts. Total includes both mold and other CFU’s. In calculating CFU concentration/cu m, the data have been corrected for multiple hits/impaction site when the total ## of CFU’s exceed 60/plate. 

Species lists
BCRS 61-3
    Aspergillus auricomus
    Aspergillus candidus
    Aspergillus ochraceus ~20%
    Aspergillus sydowii
    Aspergillus versicolor ~40%
    Cladosporium sphaerospermum
    Paecilomyces variotii
    Penicillium citrinum
    Penicillium decumbens
    Penicillium glabrum
    Penicillium miczynski
    Sterile hyphae
    White Bacterium


BCRS 61-4
    Aspergillus auricomus
    Aspergillus ochraceus
    Aspergillus sydowii ~20%
    Aspergillus versicolor ~25%
    Cladosporium sphaerospermum ~25%
    Penicillium aurantiogriseum
    Penicillium citrinum
    Sterile hyphae
    Zygomycetes

BCRS 61-5
    Aspergillus ochraceus
    Paecilomyces lilacinus
    Aspergillus versicolor ~10%
    Aspergillus candidus
    Aspergillus sydowii
    White Bacterium
    Penicillium waksmanii ~50%
    Penicillium miczynski ~30%
    Penicillium aurantiogriseum

BCRS 61-6
    Acremonium sp.
    Aspergillus sydowii
    Aspergillus versicolor ~10%
    Chaetomium globosum
    Cladosporium sphaerospermum ~50%
    Fusarium sp.
    Penicillium aurantiogriseum
    Sterile hyphae
    White Bacterium

BCRS 61-7
    Cladosporium sphaerospermum
    Aspergillus versicolor
    Sterile hyphae

Now lets take a look at the molds found in the tapelift samples.

BCRS 61-1 (Basement, doorway into BR)
Microscope:
    Aspergillus restrictus
No Cultures made.

BCRS 61-2 (Basement Rec Rm, on couch)
Microscope:
    Cladosporium sp.
    Unknown, slender hyphae
Culture:
    Cladosporium sphaerospermum
    Penicillium decumbens

BCRS 61-8 (Basement freezer)
Microscope:
    Cladosporium sp.
No cultures made.

General comments

Introduction
The plate counts range from very high to astronomical. This is to be expected in wall checks, where turbulence and been created in the wall cavity to bring spores into the air column. Situations like this are also common in crawl spaces. The real worry in this set of viable spore samples is the room in the basement, where the spore levels are 15 times those considered generally acceptable for indoor air. The tapelift from the basement door revealed a drought-tolerant species of Aspergillus which seldom grows in culture because the media we routinely use contains too much water. Spores from this mold may also occur in the basement air, but are seldom seen in viable spore plates because most strains will not grow on the media in these plates.

Health risks
The mold spores seen in the basement general room may well pose a threat to your clients’ health. The spore concentrations are high and several of the molds produce potent mycotoxins. Penicillium and Aspergillus produce huge numbers of dry spores which are easily lofted into the air and are slow to settle. Spores from any species of Aspergillus/Penicillium should be presumed allergenic. In addition some of these molds produce mycotoxins of concern. Aspergillus versicolor spores are present in the basement air sample at concentrations of about 2500/ cu m. This mold produces produces sterigmatocystin – chemical cousin to aflatoxin, one of the most mutagenic substances known. Fortunately, sterigmatocystin is much less mutagenic than aflatoxin, but sources I consult advise caution when dealing with this mold. Beyond this, it is now known that A. versicolor also produces aerosols of sub-micron particulates that could easily penetrate deep into the respiratory tract; these tiny particles can be mycotoxin-laden, creating a dangerous situation. Having said that, I must mention that sterigmatocystin does not become really mutagenic until it has been acted on by enzymes in the liver, and it is an open question whether inhaled mycotoxins ever get to the liver.

Another 20% of the spores in this sample are Aspergillus ochraceus, a mold which produces ochratoxin A. Ochratoxin A accumulates in the body and ultimately may act as a potent kidney poison, ultimately leading to kidney failure. At least one case of ochratoxin accumulation has been shown in a family living in a house with high concentrations of ochratoxin in the house dust (presumably from mold contamination).

Penicillium miczynskii occurs in several of these samples. This mold is notable because is makes a potent mycotoxin called citreoviridin, which historically caused a fatal disease in Japan when eaten in mouldy rice (“yellow rice”). The material is a neurotoxin and worth worrying about, although its effects on the respiratory system are completely undocumented. This Penicillium as well as P. citrinum also make citrinin, a substance of moderate toxicity reported to cause damage to the kidneys when eaten with contaminated foodstuffs over a long period.

I should say that most of the work on mycotoxins has been carried out because of concerns about contamination of foodstuffs. There may be little chance that these substances, when inhaled, will cause substantial damage to the kidneys, liver, heart, or other vital organs. However, they may well act as localized cellular poisons in the respiratory tract and trigger responses which make mold spores even more irritating and likely to cause inflammation. The presence of these substances in the fungi is well demonstrated, but we have very little information about the effects these may have on the respiratory tract.

Of the molds seen exclusively in the wall checks, Chaetomium globosum is the most worrisome. Chaetomium globosum is a typical “wet wall” fungus, usually found growing on a substrate that contains cellulose, such as wall board. This mold produces a mycotoxin, chaetoglobosin, which inhibits cell division, is very toxic to mammalian cells in tissue culture, but not very toxic when eaten. This substance may be produced in large amounts, as much as 50 ug/cm2, enough to account for mg quantities of the pure toxin if the infestation is at all extensive. Chaetomium may well be one of those molds which generates sub-micron aerosols from the breakage of the hair-like cells surrounding the fruiting bodies; such particulates could easily reach deep into the respiratory tract or lungs and they might well act as carriers of the mycotoxin – all speculation on my part. We have little information of the effects of this material when inhaled, but caution is probably the wisest course.

Conclusions
Both the wall checks and the air sample from the basement general room show high concentrations of mycotoxigenic molds. The source of these molds in the basement general room should be located and the moldy substrates removed. Your clients may wish to avoid the basement until these infestations can be cleaned up. 


This report is not accompanied by any warranty of any kind (express or implied); and is intended only to identify micro-fungi present in the sample submitted. The report is based on microscopic examination of samples as well as information provided by cultures, if cultures are required. MouldWorks stands behind its identifications of fungi in the report to the extent permitted by our current understanding of fungal systematics. 

Sincerely yours,
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George Carroll, Ph.D.
MouldWorks Mycologist 
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Dear ,

This is a final report from MouldWorks on the set of two viable spore plates and two tape lifts that we received from you on July 24, taken from the … residence at …. Here are the plate counts from the air samples.

                   Location         Mold CFU’s   Oth CFU’s   CFU’s/cu m
AirSa 74-1   Basmt                  30                  9                  1400
AirSa 74-2   Outside ctrl          34                24                  2000

Note: CFU (colony-forming unit) = approximately single spore or yeast cell. “Other” includes bacteria and yeasts. In calculating CFU concentration/cu m, the data have been corrected for multiple hits/impaction site when the total ## of CFU’s exceed 60/plate. Total includes both mold and other CFU’s.


Species lists
AirSa 74-1
    (Alternaria sp.)
    Acrodontium crateriforme
    Aspergillus sydowii
    Aspergillus versicolor
    Cladosporium sphaerospermum ~60%
    Penicillium aurantiogriseum
    Penicillium corylophilum
    Wallemia sebi
    Zygomycetes


AirSa 74-2
    Chaetomium globosum
    Cladosporium sphaerospermum ~50%
    Penicillium janthinellum
    Scopulariopsis anamorph of Microascus cirrosus
    White Bacterium ~40%
    White Yeast
    Zygomycetes

Now let’s consider the two tapelifts

AirSa 74-3 (bsmt open wall)
Microscope:
    Cladosporium sphaerospermum

No cultures made.


AirSa 74-4
Microscope:
    No molds seen and no cultures made.


General comments

Introduction
All of the mold-positive samples in this set were dominated by Cladosporium sphaerospermum. Cladosporium is one of the commonest molds on the face of the earth. It is widely associated with plants and is particularly common on leaf surfaces, where is survives and grows because of unusually high tolerance of rapid and drastic changes in relative humidity. These are exactly the conditions that prevail in attics, and basements, and thus it is no surprise to find the mold here. Cladosporium sphaerospermum probably occurs in half the garages, attics, and basements in North America.

In terms of total spore counts, the air samples are about equivalent, with much of outside excess due to Cladosporium. However, the species composition of the non-Cladosporium molds are completely different inside and out, suggesting that there may well be a mold problem in the basement, although not one of staggering proportions. The basement sample reveals a collection of Aspergillus and Penicillium species which are typically found in the indoor environment – A. versicolor, A. sydowii, Penicillium aurantiogriseum. The presence of Wallemic sebi is especially telling, since we almost never see this mold in outside air.

None of the molds seen in the basement are of the “wet wall” suite which always signal recent water intrusion. In fact, Wallemia sebi is one of those drought-loving molds which grows and survives at the limits of low water content which fungi can tolerate. Interestingly, this mold can usually be seen on the surface of dried dates, where it forms a powdery bloom. This suggests to me that the molds in this basement have arisen not because of water intrusion, but rather as a result of high relative humidity and probable water condensation.


Health risks
Do any of these molds pose a threat to the health of the occupants of this house. If people spend a lot of time in the basement, some of these molds might well be a cause for concern. Penicillium and Aspergillus produce huge numbers of dry spores which are easily lofted into the air and are slow to settle. Spores from any species of Aspergillus/Penicillium should be presumed allergenic. In addition some of these molds produce mycotoxins of concern. In particular Aspergillus versicolor produces sterigmatocystin – chemical cousin to aflatoxin, one of the most mutagenic substances known. Fortunately, sterigmatocystin is much less mutagenic than aflatoxin, but sources I consult advise caution when dealing with this mold. Beyond this, it is now known that A. versicolor also produces aerosols of sub-micron particulates that could easily penetrate deep into the respiratory tract; these tiny particles can be mycotoxin-laden, creating a dangerous situation. Very recent work has shown that mycotoxin production in these fungi occurs only at relative humidities in excess of 90% when growing on wallboard and other building materials. The author (Kristian Nielson) concludes that sites which have experienced alternate cycles of wetting and drying are at most risk for mycotoxin contamination. Having said all of that, I must mention that sterigmatocystin does not become really mutagenic until it has been acted on by enzymes in the liver, and it is an open question whether inhaled mycotoxins ever get to the liver.

Penicillium aurantiogriseum is reported to make unnamed cyclic peptides which are also kidney toxins; I find little in the literature on these, but they could conceivably be important. Whatever its toxicity, this mold and close relatives all produce dreadful odors in culture, essence of toxic waste dump and garbage. If your client has been complaining about smells, this mold is the culprit.

Wallemia sebi produces extremely tiny spores (even smaller that Peniciilium or Aspergillus spores) that are reported to be highly allergenic. Their small size would certainly allow for efficient invasion of the respiratory tract.

Finally, I should say something about Cladosporium. This mold produces large numbers of tiny brown spores which are easily lofted into the air and settle slowly. It is reported to be allergenic, but studies with mice reveal that spores infiltrated into lungs cause no inflammation. Probably this mold is relatively harmless. In any case, Cladosporium sphaerospermum can become very abundant in outside air, as seen in this sample set.


This report is not accompanied by any warranty of any kind (express or implied); and is intended only to identify micro-fungi present in the sample submitted. The report is based on microscopic examination of samples as well as information provided by cultures, if cultures are required. MouldWorks stands behind its identifications of fungi in the report to the extent permitted by our current understanding of fungal systematics. 

Sincerely yours,
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George Carroll, Ph.D.
MouldWorks Mycologist 


	

	




