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Figure 3: Sample collection sites. A: Bridge site. B: Middle
River Road site.

ABSTRACT
This study was conducted to evaluate the water quality of the stream on the Westside Nature Preserve (WNP) of Western
Connecticut State University. Stream water quality at the WNP, since the construction of a new magnet school and
associated access road, has been previously studied using mouse cell cultures. This study is a continuation of those
investigations, using water from two separate locations within the WNP to determine any possible effects the water may
have on mouse cell morphology. Results indicate that morphological abnormalities occurred in higher proportions in the
experimental samples as compared with controls.

INTRODUCTION
In 2006, construction was completed of a new magnet school adjacent to the WCSU Westside
Campus and directly bordering the WNP. An access road to this school was built adjacent to the
WNP, raising concerns about the potential for a disruption of the WNP’s ecosystem. Of particular
concern is the potential contamination of the stream running through the WNP due to runoff water
from storm drains along the access road. Previous research in the Dye Lab at WCSU using mouse
cell culture bioassays has indicated that holding ponds, designed to allow contaminants to dissipate
from the runoff water before it enters the WNP, are not performing their intended function. We
collected water samples from two sites within the WNP on three separate dates. One site termed
“Bridge” is located in the WNP where the stream runs under a foot bridge (Figure 3A). The second
site termed “MRR” is downstream of the bridge where the stream leaves the WCSU campus and runs
under Middle River Road (Figure 3B). Immediately following each collection, water samples were
used to make culture media in which mouse fibroblast cells were grown. These experimental cells
were compared to identical cells grown in media made with Milli-Q water. Specifically, we examined
incidence of morphological aberrations, gigantism and multinuclearity, exhibited by both control and
experimental specimens (Figure 4).
MATERIALS AND METHODS
Three separate batches of cell culture media, using water from each of the two locations within the WNP as well as MilliQ water as a control, were prepared using powdered McCoy’s 5A Medium Modified following each of three sample
collections. The L929 murine fibroblast cell line was utilized in these experiments and culture vessels were passaged
approximately every two weeks. Experiments were setup using 24-well plates with glass coverslips at the bottom of each
well. Cells cultured in each well adhered to the coverslips and were allowed to proliferate until the coverslips became
approximately 70-80% confluent. At this point the culture media was removed from each well and cells were fixed and
stained using the Hema 3 Protocol. Statistical analyses were conducted using Stata V. 9 software, and graphs were
prepared using Delta Graph.

RESULTS
The hypothesis that cells cultured in media made with potentially contaminated water from the WNP
would exhibit a higher prevalence of morphological abnormalities than cells grown in control media
was tested. Incidence of gigantism was significantly different between control and experimental
groups both within a given sample date, as well as across dates (Figure 1, P = 0.006, and P < 0.001,
respectively). Incidence of multinuclearity did not differ significantly either within a given sample
date or across dates (Figure 2, P = 0.11, and P = 0.16, respectively).
Figure 1: Histogram showing incidence of
gigantism.

Figure 2: Histogram showing incidence of multinuclearity
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CONCLUSIONS
 L929 cells cultured in media prepared with water from the WNP exhibited a higher incidence of
gigantism when compared to cells cultured in control media.
 These findings support data from previous work conducted in the Dye Lab which indicated that the
holding ponds in the WNP are not serving their intended purpose.
 Overall, data indicate a likely contamination of the WNP stream due to runoff water from storm
drains on the access road that runs adjacent to it.
 Future investigations into the water quality of the WNP stream may focus on quantifying the
incidence of other cellular morphological aberrations that were observed during the course of this
research, but were not within the scope of this study.
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Figure 4: Cell morphologies. A: Normal cells. B: Multinucleate. C: Gigantic.
D: Gigantic and multinucleate.
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