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1) ” Design and validation of a pyrosequencing assay for myofascial trigger point susceptibility genes”. Rivera,
A.; Eaves, T. School of Health Professions, Texas Tech University, Lubbock, TX, USA.
A myofascial trigger point is generally described as a region in a taut muscle band that is hypersensitive. This
hypersensitivity usually results in referred pain throughout the body. The purpose of our study was to design and
validate a pyrosequencing assay to detect three human single nucleotide polymorphisms (SNPs) that are
hypothesized to be associated with myofascial trigger point formation. The three SNPs are located in the calcitonin
gene-related peptide (CGRP) promoter (rs3781719), serotonin receptor (rs6313), and osteopontin (rs28357094)
genes. With a validated assay, clinical studies can be conducted to determine whether or not these genetic
variations are linked to trigger point formation. PCR and sequencing primers were designed for the three SNPs
using the Qiagen PyroMark Assay Design software and Primer Blast (NCBI). Control DNA samples were amplified
by PCR and analyzed by pyrosequencing using the Qiagen PyroMark Q24 instrument. DNA samples were also
confirmed by Sanger sequencing to establish genotyped controls for the assays. The pyrosequencing assays were
further assessed for accuracy and precision, including inter- and intra-run variability. All parameters met
validation criteria (>95% concordance). This new assay shows promise in identification of polymorphisms in the
genes of interest and could be expanded to include other candidate genes. Future studies will include determining
sample type requirements and examining the relationship of the polymorphisms to myofascial trigger points in a
clinical study.
2) “Winter habitat use of longspurs (calcarius spp.) and other winter grassland birds in Hale and Floyd counties,
Texas”. Bruggink, L.; Kasner, A.; Hahn, W. School of Mathematics and Sciences, Wayland Baptist University,
Plainview, TX, USA.
Longspur species (Calcarius spp.) populations are declining from habitat loss, however, there is no current
literature on this species wintering habitat. Understanding their wintering habitat use would benefit
conservation efforts for this species. Roadside point count surveys were conducted from December 2014-March
2015 and November 2015-February 2016, to sample the presence of longspur species in both Hale and Floyd
counties in the Southern High Plains of Texas and identify habitat associations. Sites were classified as having
homogeneous, heterogeneous or unfarmed (highest level) habitat heterogeneity. In both seasons a total of
4,387 passerine grassland bird species were counted, of that 427 were Longspur species. Other grassland bird
species counted include the Western Meadowlark, Horned Lark and Lark Bunting. This study has shown that the
Western Meadowlark prefers heterogeneous and unfarmed habitats. Whereas the Longspur and Horned Lark
numbers were highest in heterogeneous and unfarmed landscapes, although these differences were not
statistically significant.
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3) “Components of Equisetum arvense and Inonotus obliquus cytotoxic to cultured 4T1 murine breast cancer
cells”. Brozek, J.A.; Kelly, S.; Reinhart, A.; Gray, G. O. School of Mathematics and Sciences, Wayland Baptist
University, Plainview, TX, USA.
The herb Equisetum arvense (horsetail) and the fungus Inonotus obliquus (Chaga mushroom) are commonly used
in herbal remedies in cultures around the world. Strong antioxidant and anti-inflammatory effects have reported.
These treatments, however, have been scarcely explored as a potential anti-cancer treatment. Horsetail has
shown promising results in the treatment of leukemia as Chaga has in sarcoma. Previous studies in our lab have
shown that extracts from several common herbs with anti-inflammatory activity have cellular components
cytotoxic to cultured 4T1 murine breast cancer cells. In this study, extracts were prepared by refluxing powered
Equisetum arvense and Inonotus obliquus in ethanol (Soxhlet extraction, 1.5 hours). The ethanolic extracts were
concentrated and then fractioned via Sephadex LH20 chromatography (50% ethanol mobile phase; eluate
monitored 280 nm). The resulting fractions were assayed for cytotoxicity to cultured 4T1 cells, and the fractions
pooled based upon cytotoxicity. Pooled fractions with strong cytotoxicity were further separated via HPLC (C18,
75-100% methanol gradient over 40 min.). The HPLC peaks were collected, concentrated and again tested for
cytotoxicity. All six collected peaks showed significant cytotoxicity (p<0.05) compared to the controls. Analysis of
the physicochemical properties of the six collected peaks is ongoing.
4) “The preventative action of social interaction on salt addiction-induced renal gene expression of vasopressin
receptor type-2 in rats”. 1Wiechmann, C.; 1Rivera, A.M.; 1Westerman, A.; 1Gonzalez-Herrera, M.; 1Brozek, J.A.;
1,2
Burrow, T.; 2Bennet, K. M.; 2Hendrix, E. C.; 1Pereira-Derderian, D.T.B. 1School of Mathematics and Sciences,
Wayland Baptist University, Plainview, TX, USA; 2Dept. Laboratory Sciences and Primary Care, Texas Tech
University Health Sciences Center, Lubbock, TX U.S.A.
Eliminating social interaction between rats drives drug and natural reward-seeking behaviors. Salt intake
enhancement is a behavioral sensitization induced by repeated water deprivation–partial rehydration (WD-PR).
Individually-housed (IH) rats develop WD-PR-induced salt addiction, whereas group-housed (GH) rats do not
develop salt daily dependency. Thus, we investigated if salt addiction in IH and social interaction would alter renal
transcripts regulating water and sodium balance. Kidneys were harvested from IH (1 animal/cage, n=20) and GH
(5 animals/cage, n=20) that underwent zero WD-PR (non-dep) or three (dep) cycles at 1-week intervals. Kidneys
were homogenized, RNA extracted, DNAse-treated, cDNA synthesized, and quantitative RT-PCR was performed
for Avp, Avpr1a, Avpr1b, Avpr2, Aqp2, Sgk1, Nedd4l, Scnn1a, Scnn 1b, Scnn1g, Slc12a1, Slcl12a3, Slc9a3, and
internal controls: B2m, Actb, and Gapdh. Salt addiction in IH rats up-regulated renal transcription for Avpr2
(1.30±0.09 IH dep vs. 1.00±0.11 IH non-dep, p<0.05) and social interaction prevented the aforementioned
transcriptional up-regulation (1.32±0.04 GH dep vs. 1.10±0.08 GH non-dep). Housing and treatment conditions
did not alter the relative kidney expression of transcripts for Nedd4l (1.11±0.13), Slc9a3 (1.17±0.23), Slc12a3
(1.22±0.06), and Avpr1a (0.97±0.07), and Aqp2 (1.63±0.34). Transcripts for Avp, Avpr1b, Sgk1, Scnn1a, Scnn1b,
and Scnn1g had very low expression; thus, unquantifiable. Therefore, Avpr2 was up-regulated by reward-seeking
salt dependency without being effected by housing and Avpr1a, Aqp2, Nedd4l, Scl9a3, and Scl12a1 were not
influenced by reward-seeking salt dependency among housing groups. In conclusion, Avp through Avpr2 plays an
important role in regulating water reabsorption within the kidneys of salt addicted animals IH.
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5) “Salt addiction is mediated by encephalic vasopressin”. Brozek, J.A.; Gonzales, M.H.; Jerome, J.; Smith, C.J.;
Phillips, W.M.; Robinsion, S.M.; Pereira-Derderian, D. School of Mathematics and Sciences, Wayland Baptist
University, Plainview, TX, USA.
Repeated cycles of water deprivation–partial rehydration (WD-PR) induce body-fluid-associated behavioral
changes, like sodium intake enhancement. Salt addiction is a behavioral adaptation to repeated sodium deficiency,
unrelated to fluid-electrolyte imbalances, and thus, may be due to neuroplastic actions of the natural salt reward.
Enhanced vasopressin (Avp) transcripts were found in the hypothalamus of salt addicted animals. This study
investigated the effects of intracerebroventricular injection of Avp receptor type-1a/1b/2 antagonists (AAVPR) on
WD-PR-induced salt intake sensitization. Twenty male Sprague-Dawley rats had access to chow, water, and 1.8%
NaCl. Daily intake was recorded for three weeks. Guide cannulas were stereotaxically placed into the lateral
ventricles and after five postsurgical days, animals underwent two WD-PR cycles at 1-week interval. During the
cycles, AAVPR administration was performed after 12h of WD and 1h before sodium appetite test (SAT). βmercapto- β, β-cyclopentamethyleneproprionyl O-Et-Tyr2, Val4, Arg8-Vassopressin (100 ng/3µl saline) for type1a/2 and SSR149415 Nelivaptan (100 ng/µl DMSO) for type-1b. Deprived control animals did not receive any drug
treatment. AAVPR treatment abolished daily sodium intake enhancement (2.9±0.7, 6.23±1.7, 4.7±1.9+ ml/week,
respectively; +p<0.05 vs. control) compared to control (4.1±0.5, 11.0±2.0*, 14.6±3.6* ml, *p<0.05 vs 1st week).
AAVPR treatment blunted sodium appetite enhancement (4.1±1.2+; 5.6±0.6+ ml/SAT, respectively) compared to
control (7.0±0.8; 10.0±0.1 ml, #p<0.05 vs 1st SAT). AAVPR treatment prevented daily chow intake enhancement
(24.3±1.0, 23.3±2.5+, 22.7±0.9+ g/week, respectively) compared to control (22.2±1.1, 26.8±0.8*, 29.5±1.0* g).
Our results suggest that encephalic vasopressin may be enrolled in the reward-mediated salt seeking behavior
induced by repetitions of the WD-PR cycle.
6) “Preparation and reassembly of tortoise coracoid and associated bone fragments”. Reinhart, J. School of
Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA.
This project used different preparation techniques to prepare and reassemble the coracoid of an Eocene tortoise,
probably a Stylemys nebrascensis. In the summer of 2014 bone fragments found on the surface were collected
and those still in the rock were placed in a jacket. These bones were found in Nebraska's Toadstool Geological
Park, in rock that is part of the White River Group Brule Formation's Orella Member. The rock is claystone and
most likely a fluvial over bank deposit. The loose surface material has small bone fragments and gives the best
material to practice different techniques on. The tools used during the research were hand held tools such as
dental equipment and also a micro blaster air abrasive system. These processes cleaned the claystone from the
bones. When the bone fragments were cleared they were reassembled using the adhesive Butvar. It was best to
work on these small fossils first due to inevitable human error; if mistakes are made on these fossils it is not as
costly as scratching the more complete coracoid fossil. The work on the jacket starts next; this is the casing around
the main fossil. Jackets can be made from plaster or duct tape, toilet paper and foil; in this case, a duct tape jacket
was used. Opening the Jacket takes time and careful cutting as to not damage or move the fossil. Once the jacket
is open pen vices are used to excavate the fossil until the bone is on a pedestal. The next step in the process is to
remove the fossil and carefully clean the pieces with the micro blaster. Then the Butvar adhesive was used to
attach the pieces of the coracoid together. As part of the university's collection these fossils will be used in classes
to help students learn about paleontology and as an example of fossil preparation.
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7) “Analysis of hydrocarbon production potential using well data from southern Garfield County, Oklahoma”.
Palmer, C. School of Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA.
Vertical oil wells in Garfield County, OK have produced large amounts of hydrocarbons. Producing formations that
are located in south central Garfield County include the Mississippi Limestone, Oswego Limestone, Chester
Limestone, Red Fork Sandstone, Cleveland Sandstone Skinner Sandstone, and the Miesner Sandstone. The
township T20N R5W is being evaluated further since there is the possibility that some hydrocarbons are still
undiscovered or were not removed in this area. Although oil development and production has been extensive,
there is the possibility that some areas or zones could have been overlooked, were not previously economic, or
that technology was not developed enough to extract the oil and gas. Structure and isopach maps have been
produced of key zones, such as the Skinner and Cleveland Sandstone and the Oswego Limestone. In addition, cross
sections of the area were created and well logs were analyzed to determine hydrocarbon potential. Current
analysis indicates the potential exists for the limited production from thinner, but laterally extensive carbonate
formations, such as the Oswego limestone. Also, new technology may allow for different exploration options
which can result in further production.

7

1) “Habitat use by ladder-backed woodpecker (Picoides scalar) in the Caprock Canyonlands in Floyd County,
Texas”. Solis, V.K.; Kasner, A. School of Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA.
Observations of Ladder-backed Woodpeckers (Picoides scalaris) in various tree species were recorded in Floyd
County at a site located in Blanco Canyon, near Floydada, TX to determine the habitat associations of males and
females. Transects were established and observation data was collected during spring 2015 from March 13th to
April 8th and winter 2015/2016 from January 22nd to February 22nd with a total of 16 female sightings and 13
male sightings. Association with certain tree species and perch locations on trees were recorded for males and
females to determine any differences in foraging habitat use. For male observations, 46% were in hackberry trees
(Celtis), 31% were in mesquite trees (Prosopis), 23% were in elm trees (Ulmus), and 0% were in chinaberry (Melia)
or cottonwood (Populus) trees. For female observations, 62% were in mesquite trees, 13% were in cottonwood
trees, 19% were in hackberry trees, 6% were in chinaberry trees, and 0% were in elm trees. For perch location in
males, 46% were on secondary limbs, 23% were on tertiary limbs, 15% were on canopy limbs, and 16% were on
primary limbs. For female locations, 31% were on primary limbs, 37% were on tertiary limbs, 19% were on
secondary limbs, and 13% on canopy limbs. Males were found primarily in hackberry trees on secondary limbs,
while females were found mostly in mesquite trees on primary limbs.

2) “Salt addiction in male satisfied athlete may be explained by the preparation of home-made fodd less salty
than restaurant and processed food”. Robinson, S. M.; Phillips, W. M.; Pereira-Derderian, D. T. B. School of
Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA.
Previous results showed male satisfied athlete displaying signs of salt addiction while female satisfied athlete
avoiding salty foods. We investigated dehydration level of WBU athletes versus non-athletes. Healthy college
student volunteers (n=491) completed a food survey. Exercise frequency; subjective sweat degree; alcohol and
caffeine consumption; enjoyment of fat, sugar, and salt in the food; and perceived saltiness of home-made food
versus restaurant/processed food were analyzed. Female satisfied athlete (FSA) and female hungry athlete (FHA)
exercises and sweats more than non-athlete, FSNA or FHNA. FSA and FHA consume less caffeine than FSNA or
FHNA. FSA and FSNA or FHA and FHNA display similar pattern of alcohol consumption and enjoyment of fat, sugar,
and salt in food. FSA perceives their home-made food saltier than restaurant/processed food compared to FSNA.
However, FHA and FHNA does not see any difference in the saltiness of home-made food versus
restaurant/processed food. Male satisfied athlete (MSA) and male hungry athlete (MHA) exercises and sweats
more than MSNA or MHNA. MSA drink less alcohol but amount and type of alcoholic drinks intake is similar to
MSNA. MHA display similar patterns of alcohol consumption than MHNA. MSA and MHA drink less caffeine than
MSNA or MHNA. MSA and MHA display similar enjoyment of fat, sugar, and salt in food and perceived saltiness of
home-made food versus restaurant/processed food. Preparation of home-made food saltier than restaurant and
processed food may explain avoidance of salty foods by FSA while lack of proper sodium repletion may explain
salt addiction in MSA.
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3) “Purification of components from Inula hilinium (elecampane) which are cytotoxic to the 4T1 murine breast
cancer cell line”. Kelly, S. C.; Brozek, J. A.; McElwain, T. E.; Gray, G. O.; Reinhart, A. J. School of Mathematics and
Sciences, Wayland Baptist University, Plainview, TX, USA.
The plant Inula hilinium (elecampane), is a widely used medicinal plant. It has been used as a diuretic, antiseptic,
skin cream and has been used in treating pulmonary diseases. Previous studies in our laboratory have shown
elecampane to be toxic to 4T1 murine breast cancer cells. Powdered elecampane root was refluxed in
dichloromethane for 1 hour, the dichloromethane was distilled off and the extract was resuspended in ethanol.
The resulting ethanolic extract was size fractionated on a Sephadex LH20 column with 75% ethanol as the mobile
phase and initially analyzed through absorbance at 280 nm. Fractions from the column were assayed for cytotoxic
effects on 4T1 cells. Cytotoxic fractions were further characterized using HPLC (solid phase: C18, mobile phase: 075% methanol gradient over 30 minutes). One peak was identified through HPLC from the most cytotoxic fraction.
This peak was collected and further characterized using mass spectroscopic analysis (MALDI TOF). Based on the
mass spectroscopic analysis, the most likely size of the cytotoxic molecule isolated through this study was
determined to be 440 g/mol. The first round of in vivo studies has been completed with mixed results.

4) “Intergender comparisons of navel pathogenic bacterial composition in volunteer college students”. Brozek,
J. A.; Carpenter, C. R.; Lizard, E.; Askins, C.; Pereira-Derderian, D. T. B. School of Mathematics and Sciences,
Wayland Baptist University, Plainview, TX, USA.
Human navel has been shown to have diverse floral composition through pyrosequencing. The aforementioned
methodology showed the presence of several bacterial genera that include pathogenic species like Staphylococcus
aureus, Streptococcus pyogenes, and Corynebacterium xerosis. Therefore, we aimed to investigate the
concentration and differences of pathogenic bacteria in navels of males and females college. Integumentary
samples were obtained from navels of 25 male and 25 female volunteers at Wayland (WBU, Plainview). Samples
were cultured on complex media nutrient agar to measure colony diversity. Samples were inoculated on selective
and differential media mannitol salt agar, blood agar, and blood heart infusion agar to detect pathogenic bacteria:
Staphylococcus aureus, Streptococcus pyogenes, and Corynebacterium xerosis, respectively. Both genders
showed high bacterial growth levels on all media and the majority of the Petri-dish plates (60%) were too
numerous to count. In the remaining 40%, both genders displayed similar growth in nutrient agar plates (58±51
CFUs/male and 51±41 CFUs/female). The presence for Staphylococcus aureus (n=4 plates/males and n=10
plates/females) and Streptococcus pyogenes (n=9 plates/males and n=5 plates/females) were positively identified
with similar amounts in both genders. The average of bacterial diversity on nutrient agar did not vary between
genders (2±1 CFUs/plate). Males (n=17 plates) displayed similar amount of β-hemolytic pathogens within navel
compared to females (n=10 plates). Although there were several bacteria growing in navel of males and females
students at WBU, our results showed no difference (p>0.05) between genders for bacterial diversity and presence
of pathogenic bacteria, such as Staphylococcus aureus and Streptococcus pyogenes.
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5) “Reliability of BMI”. Alonzo, J.; Castro, J.; Henry, K.; Moore, R. L. School of Mathematics and Sciences, Wayland
Baptist University, Plainview, TX, USA.
Body Mass Index (BMI) has become a popular method to get a quick measurement of general health. BMI has
been used to determine proper fitness and whether people are overweight or possibly obese for their height and
weight. The factors used to help determine if BMI can be used to determine overall heath were data on systolic
blood pressure, cholesterol and food supply for 200 countries in 2007. There was no noticeable correlation
between systolic blood pressure and food supply with BMI. For example, Estonia, which has one of the lowest
average BMI’s (26.1314), had the highest overall blood pressure (138.441). The only significant correlation was a
positive correlation between BMI and cholesterol. Whereas BMI most likely is not a quick tell-all to determine the
health of an individual, it suggests a proper weight for an individual’s age and height but takes very little else into
account. Nothing can replace multiple exams in order to determine the overall health of an individual.
6) “Internet usage and its effects on society”. Essani, N.; Palmer, C.; Payne, A.; Moore, R. L. School of Mathematics
and Sciences, Wayland Baptist University, Plainview, TX, USA.
The introduction of the Internet gives unique ways to interconnect with one another. To observe the effects that
Internet usage had on society, the Human Development Index (HDI), Income Per Person ratings, and the speed
at which urban populations adapted to this new technology was compared to the percentage of Internet users
for years 2000 (blue) and 2009 (orange). It was found that increased Internet usage corresponded to increased
urban population, HDI, and income per person. These results demonstrate that Internet usage is another
hallmark of civilization and development.
7) “Standards of living around the world”. Hitchcock, H.; Lawler, M.; Oberg, M.; Moore, R. L. School of
Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA.
Across the world it is easy to see that where low wages are found so is poverty. It is anticipated that low wages
would be found in areas that also suffer from poor access to drinking water, low education, high HIV rates, and
low life expectancy and wealth. For countries from which the data were available, these quality of life indicators
were compared to average income. It was observed that the lower the income per person, the worse the living
conditions seem to be. Shown in the data, poorer countries are slowly increasing their standard of living; however,
many countries are so underdeveloped and behind in GDP that they have a challenging road ahead.
8) “Identifying access to clean water and greater energy consumption as possible means of decreasing infant
mortality in impoverished nations”. Nicholson, E.; Valencia, T.; Vigil, D.; Moore, R. L. School of Mathematics and
Sciences, Wayland Baptist University, Plainview, TX, USA.
Extreme poverty is an epidemic around the world defined by the social class that includes anyone who makes
equal to or less than two dollars a day. A major consequence of extreme poverty is infant fatalities and poor infant
health. To investigate this further, poverty rates for various countries were compared to new born deaths and
infant deaths per one thousand births, percentage of improved water source access and energy consumption per
capita. As countries poverty rates increased, the deaths of newborns and infants increased while access to
improve water sources and energy consumption decreased. What still needs to be determined is if child mortality
rates could be improved by simply improving access to clean water, providing better energy infrastructure, or if
some other aspects of poverty will would also need to be addressed.
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9) “Presence of gram-negative bacteria within male canine fecal matter”. Trujillo, V. V.; Daniels, P.; PereiraDerderian, D. T. B. School of Mathematics and Sciences, Wayland Baptist University, Plainview, TX, USA.
Few microorganisms are found within the stomach and small intestine. However, microbial populations are large
within the large intestine (≥ 10¹¹ bacteria/g of feces). The large intestine consists primarily of anaerobes of the
genera Bacteroides spp., Bifidobacterium spp., Enterococcus spp., and Lactobacilus spp. but also anaerobes like
Escherichia spp., Enterobacter spp., Citrobacter spp., and Proteus spp. The natural occurring flora within body
organs consumes nutrients that pathogenic bacteria depend on to grow and reproduce; thus, it assists with the
prevention the colonization of pathogens. The objective was to isolate gram-negative colonies and identify
carbohydrate utilization. Fecal samples were collected from 50 male Canis lupus familiaris in Plainview, TX.
MacConkey agar was used to display lactose oxidation, triple-sugar-iron slant (TSI) was used to demonstrate
simple carbohydrates utilization, and eosin-methylene-blue agar (EMB) was employed to display mannitol
utilization. In the MacConkey agar 28% of the Petri-dishes plates were uncountable with too numerous to count
(TNTC) colony-forming units (CFUs) and the remaining plates (72%) showed 36±3 CFUs with 40% displaying lactose
fermentation. In the EMB, 74% of the Petri-dishes where TNTC and the remaining plates (26%) exhibited 95±7
CFUs with 60% displaying mannitol utilization. In the TSI media, 100% of the slants were positive for glucose,
sucrose, and lactose fermentation and for gas production. Morphology of the CFUs were raised, entire, and
circular. Therefore, gram-negative bacteria was able to be isolated from canine fecal samples in three separate
media and those bacteria were utilizing mannitol, lactose, sucrose, and glucose to grow and reproduce.
10) “RecA sequence specificity among selected drug-resistant mutation-prone sites in Myobacterium
tuberculosis”. Taylor, M. R.; Krewall, J. K.; Moore, R. L. School of Mathematics and Sciences, Wayland Baptist
University, Plainview, TX, USA.
Drug resistance in Mycobacterium tuberculosis is often attributed to single nucleotide mutations, frequently
caused by poor follow-up on drug regimens. While tuberculosis has no known mismatch repair mechanism, it
uses RecA to repair DNA by attaching to damaged DNA and using undamaged DNA from elsewhere in the
genome as a template to create a replacement sequence. The primary purpose of this study was to determine if
RecA preferentially attaches to specific sequences of nucleotides. This was accomplished by running
electrophoretic mobility shift assays on four different 83-nuceotide single-stranded DNA segments and their
complements, each centered on sites of common drug-resistance mutations. Analysis revealed differences in the
percent of DNA bound to RecA between each segment (including complementary oligonucleotides). This gives
evidence that RecA does exhibit some kind of sequence specificity, which could possibly play a role in creating
errors in repair that lead to drug resistance.
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