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.Abstract Objective:  
 
Despite the growing body 
of evidence showing ad-
verse health effects from 
inhalation exposure to 
the  t r i cho thecene -
producing mold Stachy-
botrys chartarum, contro-
versy remains. Currently, 
there are no reliable as-
says suitable for clinical 
diagnosis of exposure. 
We hypothesized that 
satratoxin G (SG) –
albumin adducts may 
serve as biomarkers of 
exposure to this fungus. 
 
Design:  
 
We studied the formation 
of adducts of SG with 
serum albumin in vitro 
using Western blots and 
mass spectrometry (MS) 
and searched for similar 
adducts formed in vivo 
using human and animal 
serum. 
 
Results:  
 
Samples of purified hu-
man serum albumin that 
had been incubated with 
increasing concentra-

tions of SG showed con-
centration- dependent 
albumin bands in West-
ern blots developed with 
anti-SG antibodies. MS 
analysis found that as 
many as 10 toxin mole-
cules can be bound in 
vitro to one albumin 
molecule. The sequenc-
ing of albumin-adduct 
tryptic peptides and the 
analysis of pronase/
aminopeptidase digests 
demonstrated that lysyl, 
cysteinyl, and histidyl 
residues are involved in 
the formation of these 
adducts. Serum sam-
ples from three patients 
with documented expo-
sure to S. chartarum 
similarly revealed ly-
sine–, cysteine–, and 
histidine–SG adducts 
after exhaustive diges-
tion, affinity column en-
richment, and MS analy-
sis. These adducts were 
also found in the sera 
from rats exposed to the 
spores of S. chartarum 
in contrast to control 
human subjects and 
control animals. 
 
Conclusions:  
 
These data document 
the occurrence of SG–
albumin adducts in both 
in vitro experiments and 
in vivo human and ani-
mal exposures to S. 
chartarum. 
 
 

Relevance to clinical 
practice: 
 
 SG–amino acid adducts 
may serve as reliable 
dosimeter biomarkers 
for detection of exposure 
to S. chartarum. 
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POA REPORTER’S 
NOTEBOOK:  

 
This research confirms 
research done at Texas 
Tech University’s Health 
Sciences Center that 
found that trichothecene 
( m y c o t o x i n s  f r o m 
Stachybotrys or “Black 
Mold”) were found in the 
blood sera of individuals 
exposed to Stachybotrys.  
 
The Texas Tech study is 
available to POA mem-
bers and is archived on 
POA’s website.  
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Abstract 

 
Satratoxin G (SG) is a 
macrocyclic trichothe-
cene mycotoxin pro-
duced by Stachybotrys 
chartarum, the "black 
mold" suggested to con-
tribute etiologically to 
illnesses associated with 
water-damaged build-
ings. Using an intranasal 
instillation model in 
mice, we found that 
acute SG exposure spe-
cifically induced apop-
tosis of olfactory sen-
sory neurons (OSNs) in 
the olfactory epithelium. 
Dose-response analysis 
revealed that the no-
effect and lowest-effect 
levels at 24 hr postin-
stillation (PI) were 5 
and 25 µg/kg body 
weight (bw) SG, respec-
tively, with severity in-
creasing with dose. 
Apoptosis of OSNs was 
identified using immu-

nohistochemistry for 
caspase-3 expression, 
electron microscopy for 
ultrastructural cellular 
morphology, and real-
time polymerase chain 
reaction for elevated 
expression of the 
proapoptotic genes Fas, 
FasL, p75NGFR, p53, 
Bax, caspase-3, and 
CAD. Time-course stud-
ies with a single instilla-
tion of SG (500 µg/kg 
bw) indicated that maxi-
mum atrophy of the ol-
factory epithelium oc-
curred at 3 days PI. Ex-
posure to lower doses 
(100 µg/kg bw) for 5 
consecutive days re-
sulted in similar atrophy 
and apoptosis, suggest-
ing that in the short 
term, these effects are 
cumulative. SG also in-
duced an acute, neutro-
philic rhinitis as early as 
24 hr PI. Elevated 
mRNA expression for 
the proinflammatory 
cytokines tumor necro-
sis factor-, interleukin-6 
(IL-6) , and IL-1 and 
the chemokine macro-
phage- in f lammatory 
protein-2 (MIP-2) were 
detected at 24 hr PI in 
both the ethmoid turbi-
nates of the nasal air-
ways and the adjacent 
olfactory bulb of the 
brain. Marked atrophy 
of the olfactory nerve 
and glomerular layers of 
the olfactory bulb was 
also detectable by 7 
days PI along with mild 
neutrophilic encephali-
tis. These findings sug-
gest that neurotoxicity 
and inflammation within 
the nose and brain are 
potential adverse health 
effects of exposure to 
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satratoxins and Stachy-
botrys in the indoor air 
of water-damaged build-
ings. Key words: apop-
tosis, fungus, inflamma-
tion, inhalation, my-
cotoxin, neurotoxicity, 
olfactory sensory neu-
ron, rhinitis, trichothe-
cene. Environ Health 
Perspect 114:1099-
1107 (2006) .  
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ABSTRACT: 
 Evidence that indoor 
dampness and mold 
growth are associated 
with respiratory health 
has been accumulat-
ing, but few studies 
have been able to ex-
amine health risks in 
relation to measured 
levels of indoor mold 
exposure. In particu-
lar, little is known 
about the contribution 
of indoor molds to the 
development of aller-
gic sensitization. As a 
part of an ongoing 
study examining the 
effects of ambient air 
pollutants on respira-
tory health and atopic 
diseases in German 
school children, we ex-
amined the relation 
between viable mold 
levels indoors and al-
lergic sensitization in 
272 children. We ex-
amined whether aller-
gic sensitization in 
children is associated 
with higher fungal 
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spore count in set-
tled house dust sam-
pled from living 
room floors. Adjust-
ing for age, sex, pa-
rental education, re-
gion of residency, 
and parental history 
of atopy, we found 
that mold spore 
counts for Cladospo-
rium and Aspergillus 
were associated with 
an increased risk of 
allergic sensitization.   

Sensitized children 
exposed to high lev-
els of mold spores 
(> 90th percentile) 
were more likely to 
suffer from symp-
toms of rhinocon-
junctivitis. We con-
clude that elevated 
indoor concentra-
tions of molds in 
wintertime might 
play a role in in-
creasing the risk of 
developing atopic 
symptoms and aller-
gic sensitization not 
only to molds but 
also to other com-
mon, inhaled aller-
gens. These effects 
were strongest in the 
group of children 
who had lived in the 
same home since 
birth.  

http://ehpnet1.niehs.nih.
gov/docs/2002/110p647
-653jacob/ abstract.html  
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