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Introduction
Infection is a major source of morbidity and
mortality in burn units. The purpose of this study
was to investigate the presence and physiologic
effects of MRSA toxins, specifically TSST-1 and
SEB, on the kidney in a non-septic animal model.
The Sprague Dawley rat was chosen because of
the non-lethality of MRSA-infected burn wounds.
Bilateral dorsal burn wounds were created and
subsequently inoculated by topically applying
MRSA. It was hypothesized that TSST-1 and SEB
would localize to the kidney and that evidence of
apoptosis would be detected along with alterations
in RNA expression of renal peptides, i.e.
erythropoietin (EPO) and endothelin-1 (ET-1).

Results

Burn wound inoculated
with MRSA: Day 1

Burn wound creation: Day 0
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Necropsy: Days 3, 6, or 10

Baseline skin and plasma levels of TSST-1 and
SEB were not detectable. Wound biopsy TSST-1
peaked at a mean value of 39.35 ng/ml on Day 6.
SEB was found only on post-burn Days 6 and 10.
Kidney TSST-1 and SEB demonstrated the highest
mean concentrations on post-burn Day 10: 10.87
ng/ml for TSST-1 and 0.67 ng/ml for SEB (Figure
2,3). Renal IHC demonstrated cortical and
medullary staining for both SEB and TSST-1
(Figure 1,4). qPCR demonstrated decreased
expression of EPO and increased expression of
ET-1 relative to negative controls (Figure 5,6).
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Figure 1: Glomeruli and Proximal Tubules with TSST-1

Figure 2: TSST-1 Quantity

Figure 3: SEB Quantity

Figure 4: Ascending\Descending Tubules with TSST-1

Methods

Conclusion

Nine Sprague Dawley rats were subjected to
partial-thickness burns (2 x 2 cm) using an
aluminum billet. The wounds were inoculated with a
toxin-producing strain of MRSA. Wound biopsies
and serum were obtained on post-burn Days 3, 6,
and 10 along with necropsies for three animals. An
ELISA was utilized to quantify TSST-1 and SEB.
Immunohistochemistry (IHC) was used to localize
toxin and apoptosis in renal tissue. Finally, qPCR
was utilized to assess EPO and ET-1 expression in
renal tissue. Two control animals were burned
without infection and then necropsied on Day 10.

We observed increasing toxin burden of TSST-1
and SEB in rat kidney with increasing duration of
burn wound infection. This is correlated with data,
which suggests apoptosis in cells with toxin. We
confirmed the rapid clearance of TSST-1 and SEB
from the blood stream: only 1 of 9 animals had
toxemia. No animal demonstrated bacteremia. EPO
RNA expression decreased in correlation with
increasing toxin accumulation in renal tissue. ET-1
RNA expression was increased with increasing toxin
burden. Future studies will focus on specific toxin
and kidney inflammatory mechanisms.

* Adapted from the Wikimedia Commons file “File:Lammnieren.jpg,”
http://en.wikipedia.org/wiki/File:Lammnieren.jpg

Figure 5: EPO RNA Expression

Figure 6: ET-1 RNA Expression

