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W� ar� �l�a��� to �r���nt th� ͚͙͘͘ ann�al r��ort �or th� ��nt�r o� ��c�ll�nc� in �i���tock �i��a��� 
an� ���an ��althǤ �lon� �ith ��nch�ark �ata �or Ƥ�cal ��ar� ͚͘͘͞Ǧ͚͙͘͘ǡ thi� r��ort incl���� hi�hǦ
li�ht� o� �ac�lt� r���arch �ro��ct� ��n��� �� th� c�nt�r in Ƥ�cal ��ar ͚͙͘͘Ǥ
�h� c�nt�r contin��� to a�a�t to th� chan�in� ��tra��ral ��n�in� �n�iron��ntǤ With th� �r�ci�ito�� 
incr�a�� in co���tition �or ��cr�a�in� ����ral r���arch ��n��ǡ th� c�nt�r ha� conc�ntrat�� on �ainǦ
tainin� co���titi��n��� o� acti�� r���arch �ro�ra��ǡ �ro�i�in� �ri��in� ��n�� to k��� i��ortant r�Ǧ
��arch �ro�ra�� �ia�l�ǡ an� �ro�otin� th� �tartǦ�� o� n�� �oll��� o� ��t�rinar� ���icin� ȋ�����Ȍ 
in���ti�ator�Ǥ �n a��itionǡ th� c�nt�r i� in���tin� in initiati��� that �ro�ot� tran�lational r���archǡ th� 
coor�inat�� �o����nt o� ��nchǦl���l r���arch to th� clinicǤ �h��ǡ th� ar�a� o� acti�� r���arch in th� 
����� i��act�� �� th� c�nt�r ha�� incr�a���Ǥ
��rin� ͚͙͘͘ǡ th� c�nt�r ����ort�� th� �ơort� o� ͙͝ �ac�lt� �����r�Ǥ �h��� �ac�lt� ha�� �a�� �i�Ǧ
niƤcant a��anc���nt� in canc�r �iolo��ǡ �ol�c�lar �atho�h��iolo��ǡ ho�t ����n��ǡ an� �i��a�� 
tran��i��ionǤ ��nt�r �ac�lt� al�o �a�� �i�niƤcant a��anc���nt� in th� �r���ntion an� tr�at��nt o� 
in��ctio�� an� nonǦin��ctio�� li���tock �i��a��� that aơ�ct a�ric�lt�ral �ro��cti�it�Ǥ ����arch ��n�Ǧ
in� �r��ǡ an� th� r�t�rn on in���t��ntǡ a� th� ratio o� r���arch ����n�it�r�� to th� �tat� a��ro�riaǦ
tion �or th� c�nt�rǡ �a� a �li�htl� i��ro��� ͞Ǥ͙ǣ͙Ǥ ��� ��r�or�anc� in�icator� �r��ict a �i�ilar ��traǦ
��ral ��n�in� �n�iron��nt �or Ƥ�cal ��ar ͚͙͙͘Ǥ
��nt�r �ac�lt� contin�� to �arn�r national an� int�rnational r�co�nition �or th�ir r���arch an� �cholǦ
ar�hi�Ǥ ��rin� cal�n�ar ��ar ͚͘͘͡ǡ c�nt�r �ac�lt� ���li�h�� ͜͟ ���rǦr��i���� articl�� an� �a�� ͝͡ 
�r���ntation� at r��ionalǡ nationalǡ an� int�rnational ���tin��Ǥ
W� ar� �ro�� o� th� �ro�r��� �a�� �� c�nt�r �ac�lt�ǡ an� �� ho�� �o� �n�o� thi� ����ar� �r���ntaǦ
tion o� c�nt�r acti�iti�� an� acco��li�h��nt�Ǥ
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Comparative Summary of Accomplishments

ȗBa��� on ͚͘͘͡ cal�n�ar ��ar
ȘBa��� on ͚͙͘͘ Ƥ�cal ��ar

Benchmark 2010
(15 faculty in center)

2009
(15 faculty in center)

Publications*

���rǦr��i���� articl�� ͜͟ ͝͡
Book� or �ook cha�t�r� ͞ ͠
���tract� or �o�t�r� ͞͡ ͚͞
Presentations*

�nt�rnational ͙͠ ͡
�ational ͙͛ ͙͝
�tat� or local ͙͘ ͚
Research monies†

��t�rnal ��n�in� ͆͝ǡ͛͘͡ǡ͘͟͠ ͆͛ǡ͛͘͘ǡ͙͘͝
����arch ����n�it�r�� ͆͛ǡ͟͝͡ǡ͙͛͘ ͆͛ǡ͙͟͞ǡ͚͜͞
��t�rn on in���t��nt ͞Ǥ͙ǣ͙ ͝Ǥ͠ǣ͙

3

��nt�r o� ��c�ll�nc� �acǦ
�lt� �har� th�ir r���arch 
�ith a �orl��i�� a��i�nc� 
thro��h �ci�ntiƤc con��rǦ
�nc��Ǥ �h� �a� �ho�ca��� 
�h�r� th�ir r���arch �a� 
�r���nt�� in ͚͘͘͡Ǥ 
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Comparative & Experimental Medicine
and Public Health Research Symposium   

�h� ��nt�r o� ��c�ll�nc� �a� a �a�or ��on�or o� th� �o��arati�� Ƭ ����ri��ntal ���icin� an� ���Ǧ
lic ��alth ����arch ����o�i��ǡ �hich �ro��ht to��th�r r���arch�r� �ro� ͚͘ �iơ�r�nt ���art��nt� 
acro�� �o�r �� ca������ �or a ͚Ǧ�a�Ǧlon� ���nt that incl���� ���cial ���inar� on a��lt �t�� c�ll ���ǡ 
iron �iolo��ǡ ���rci�� a� ���icin�ǡ an� �o�t�octoral o��ort�niti��Ǥ  	�at�r�� �a� �rǤ �rnol� �a�lan 
o� �a�� W��t�rn ����r�� �ni��r�it�Ǣ h� �r���nt�� hi� r���arch on a��lt ����nch��al �t�� c�ll� an� 
th�ir ��� in �ario�� th�ra�i��Ǥ  �h� ����o�i�� c�l�inat�� �ith an a�ar�� �an���t an� ����t ���ak�r 
�a� ��na�l�ǡ kno�n locall� �or hi� �tor�t�llin� an� h��or col��n in th� Knoxville News Sentinel 
n����a��rǤ  

	i�t�ǦƤ�� r���arch�r� �ro� th� �n�tit�t� o� ��ric�lt�r� �r���nt�� talk� at th� ����o�i��ǡ incl��in� 
h�a�� �artici�ation �� �����r� o� th� �ni�al �ci�nc� an� �atho�iolo�� ���art��nt�Ǥ  �h��� ͝͝ r��Ǧ
r���ntati��� ��r� a�on� ͙͠ n�� �ci�nti�t� to �r���ntǡ an� at th� �n� o� th� ͚ �a��ǡ th� in�tit�t� �a� 
a�l� to �oa�t �i� �inn�r� o� tra��l a�ar��Ǥ �h� c�nt�r ��on�or�� nin� o� th� ͚͘͘͡ a�ar� �inn�r� to 
�r���nt at �ci�ntiƤc ���tin�� ��rin� Ƥ�cal ��ar ͚͙͘͘ǡ incl��in� on� int�rnational an� �i�ht national 
con��r�nc��Ǥ

�h� ����o�i�� �a� ���i�n�� to allo� �harin� o� r���arch r���lt�ǡ �ro�ot� colla�orationǡ an� �roǦ
�i�� n�� in���ti�ator� ���tin�Ǧ�or�at ����ri�nc� �ia ͙͘Ǧ�in�t� �r���ntation�Ǥ �a�t ��arǯ� ����oǦ
�i�� r���lt�� in a colla�oration ��t���n c�nt�r �ac�lt� �����r� �rǤ �il���ar� �ch�ll�r an� �rǤ �aria 
��kano�a ȋ���cri��� on �Ǥ ͝ȌǤ

 http://www.vet.utk.edu/research/symposium/

ζ
��an �ho���on ��lco��� �r�Ǧ
��nt�r� an� att�n����Ǥ

ζ
�nt�r���art��ntal �harin� 
o� i��a�Ǥ

η
�a�tǦ�in�t� �r���ntation 

�r��arationǤ

̴
���not� ���ak�r �rǤ 
�rnol� �a�lan �i�c����� 
�t�� c�ll�Ǥ

ζ

�n� o� ͙͠ 
�r���ntation� 
o��r th� ͚Ǧ�a� 
����o�i��Ǥ

�rǤ �a�l �r�in intro��c�� 
�rǤ ��ha �allian��rǣ 
k��not� on iron �iolo��Ǥ
v
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Program Report

Introduction

�h� c�nt�r �a� cr�at�� in ͙͜͡͠ to �ro�ot� int�r�i�ci�linar� acti�iti�� ���i�n�� to i��ro�� th� 
��alit� o� h��an li�� thro��h ��tt�r ani�al h�althǢ ���an� li���tock �i��a�� r���arch ca�a�iliti�� 

in th� �oll��� o� ��t�rinar� ���icin� ȋ�����Ȍ an� th� �n�tit�t� o� ��ric�lt�r�Ǣ i��nti�� an� characǦ
t�ri�� ani�al �i��a��� that ar� �i�ilar to h��an �i��a���Ǣ an� ����lo� n�� �trat��i�� �or th� �ia�noǦ
�i�ǡ tr�at��ntǡ an� �r���ntion o� �i��a��Ǥ

�inc� ͙͜͡͠ǡ th� c�nt�r ha� ����lo��� ��cc�����l �ro�ra�� that aơ�ct th� �n��r�tan�in�ǡ tr�at��ntǡ 
an� �r���ntion o� li���tock an� h��an �i��a���Ǥ  �h��� �ro�ra�� �r��o�inat�l� �oc�� on �ol�c�lar 
an� c�ll�lar a��roach�� to r���arch in in��ctio�� �i��a���ǡ to�icolo��ǡ ho�t ����n��ǡ �ol�c�lar ��n�tǦ
ic�ǡ an� carcino��n��i�Ǥ

�h� c�nt�r ha� ����lo��� in���ti�ati�� �tr�n�th� alon� inno�ati��ǡ �o�hi�ticat��ǡ an� cont���orar� 
lin�� in t�o ��n�ral ar�a�ǣ

͙Ȍ  �ni�al �o��l� an� �o��arati�� ���icin�
͚Ȍ  ��chani��� o� �i��a��ǡ �atho��n��i�ǡ an� ����nit�

�h��� t�o ar�a� ar� hi�hl� int�rr�lat��ǡ an� th� c�nt�r �la�� a critical rol� in ����lo�in� th��� �oǦ
c���� ar�a� o� �tr�n�th in �oth th� ����� an� th� �n�tit�t� o� ��ric�lt�r�Ǥ  

Personnel
�rǤ ��on �Ǥ�Ǥ �ot�i�t�r ���an ��r�in� a� int�ri� �ir�ctor o� th� c�nt�r in 
an�ar� ͚͙͘͘ǡ r��lacin� 
�rǤ �o��rt �Ǥ �oor�ǡ �ho took a �o�ition a� ���c�ti�� �ir�ctor o� th� �ni��r�it� o� ��nn����� ��ac� 
�n�tit�t� in ��llaho�aǡ ��Ǥ 

Collaborations

Stem Cell Initiative
�rǤ �a�h� �har an� �rǤ �aria ��kano�a ar� ��rǦ
��in� colla�orati�� r���arch ��t���n �oth la�oǦ
ratori�� an� ���art��nt�Ǥ �r�Ǥ �har an� ��kanoǦ
�a ar� �art o� th� �oll��� o� ��t�rinar� ���icin�ǯ� 
��citin� n�� �t�� ��ll �nitiati��Ǥ  �h� Ƥr�t �ha�� 
o� th� �ro��ct ��a�in�� th� �ơ�ct o� h���r�aric 

Fig. 1–These slide images show differentiated (left) and undiffer-
entiated (right) cells collected from adipose tissue in a horse. The 
left image contains mesenchymal stem cells that have demon-
strated the ability to transform into adipose (fat) cells.  

�a�h� �harǡ �at� B�att�
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o����n th�ra�� ȋ��� o� o����n at a l���l hi�h�r than at�o��h�ric �r����r�Ȍ on a��lt �t�� c�ll �o��Ǧ
lation in th� �loo�Ǥ  �h��� r���arch�r� th�ori�� that incr�a��� �t�� c�ll �o��lation� in circ�latin� 
�loo� �a� �� r���on�i�l� �or th� h�alin� �ơ�ct� o� h���r�aric o����n th�ra��Ǥ  �rǤ �harǯ� �oc�� ha� 
���n i��ro�in� ti���� h�alin� in hor���ǡ �hil� �rǤ ��kano�a i� �oc��in� on canin� ti���� h�alin�Ǥ  
	�rth�r t��tin� incl���� conƤr�in� that th� c�ll� coll�ct�� ar� act�all� �t�� c�ll� an� not �o�� oth�r 
t��� o� c�llǤ  �h� c�ll� �ho�n in 	i��r� ͙ ��r� coll�ct�� �ro� �at ti���� in a hor��Ǣ onl� th� l��t i�a�� 
contain� �iơ�r�ntiat�� �t�� c�ll�ǡ �ro��n �� th�ir a�ilit� to ����lo� ȋ�iơ�r�ntiat�Ȍ into �at c�ll�Ǥ 

GABA Project
�� a r���lt o� �rǤ �il���ar� �ch�ll�rǯ� k��not� a��r��� at th� ͚͘͘͡ �o��arati�� Ƭ ����ri��ntal 
���icin� an� ���lic ��alth ����arch ����o�i��ǡ �rǤ �aria ��kano�a an� �rǤ �h�ll�� ����an ȋa�Ǧ
�ociat� �ro����orǡ �atho�iolo�� ���art��ntȌ ��ta�li�h�� a colla�oration �ith �rǤ �ch�ll�r to �cr��n a 
lar�� n����r o� canin� t��or� to ��� i� an� o� th�� ���r����� 
�B� in r���on�� to nicotin� or oth�r 
�n�iron��ntal carcino��n�. 
�B� ȋ�a��aǦa�ino��t�ric aci�Ȍ i� an inhi�itor in th� c�ntral n�r�o�� 
���t�� that oơ��t� th� �ơ�ct� o� nicotin� or �tr��� on h���racti�it� o� a canc�rǦa��ociat�� �ath�a� 
kno�n a� c���Ǥ   

Accomplishments

����it� th� ��r�i�tin�ǡ �l���i�h ��n�in� �n�iron��ntǡ c�nt�r �ac�lt� 
contin�� to �ak� ��c�ll�nt �ro�r��� in on�oin� �ro��ct�ǡ �ainǦ

in� national an� int�rnational r�co�nition �or th�ir ����rti�� an� acǦ
co��li�h��nt�Ǥ  ��tail� o� c�rr�nt �ac�lt� r���arch ar� �ro�i��� in th� 
	ac�lt� ���ort� ��ction ȋ��Ǥ ͙͟Ȃ͙͛Ȍ an� ar� ��c�ll�nt in t�r�� o� ��nch�ark� �or Ƥ�cal ��ar ͚͙͘͘Ǥ  
��nt�r �ac�lt� ha�� ��cc�����ll� a�a�t�� to th� incr�a��� co���tition �or ����ral ��n�� an� ar� al�o 
a��r���i��l� an� ��cc�����ll� ���kin� �or� a�ar�� �ro� �o�n�ation� an� oth�r �ri�at� an� in���tr� 
�o�rc��Ǥ  	i��r� ͚ �ho�� th� ��rc�nta�� �r�ak�o�n o� ��t�rnal ��n�in� �� �o�rc�Ǥ 

��rin� thi� r��ortin� ��arǡ th� ͙͝ c�nt�r �ac�lt� a��ra��� 
thr�� ���rǦr��i���� ���lication� ȋ͜͟ totalȌ an� ͜ �r���ntaǦ
tion� at �r��ti�io�� national an� int�rnational ���tin�� ȋ͝͡ 
totalȌǤ  ��� ���lication� an� �r���ntation� ȋ��Ǥ ͚͛Ȃ͛͜Ȍ �or 
��tail�Ǥ 

�h� r�t�rn on th� �tat�ǯ� in���t��nt in th� c�nt�r �a� ͞Ǥ͙ǣ͙ǡ 
calc�lat�� a� ratio o� ����n�it�r�� �ro� ��tra��ral ��n�Ǧ
in� to c�nt�r a��ro�riationǤ  ��tra��ral ��n�in� total�� 
͆͝ǡ͛͘͡ǡ͘͟͠ thi� ��arǡ �hil� ����n�it�r�� �or th� ��ar ��r� 
͆͛ǡ͟͝͡ǡ͙͛͘Ǥ  �h� total ��n�in� incl���� n��ǡ ��ltiǦ��ar a�ar�� 
�or �r�Ǥ Ba�k an� �ch�ll�rǡ totalin� ͙͆ǡ͙͛͞ǡ͛͡͡ǡ an� n��ǡ on�Ǧ

External Funding:
͆͝ǡ͛͘͡ǡ͘͟͠

New Grants:
͚͆ǡ͚͙͘ǡ͛͡͡

)HGHUDO
65�

,QGXVWU\
25�

3ULYDWH
10�

Fig. 2. FY 10 external funding by type.  
Total = $5,039,087.
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��ar a�ar�� �or �r�Ǥ �li��rǡ ��kano�aǡ an� �aniaǡ totalin� ͙͆ǡ͘͟͜ǡ͘͘͘Ǥ  ����arch ����n�it�r�� continǦ
��� to �ta�ili�� at ͆͛ǡ͟͝͡ǡ͙͛͘Ǥ  ��� ǲ����arch 	�n��� ��t�rnall�ǳ an� ǲ����arch ����n�it�r��ǳ on �Ǥ ͠ 
�or th� Ƥ�cal ��ar ͚͙͘͘ �ata ����ar�Ǥ 

Success Story
�n ��ril ͚͘͘͡ǡ th� �cra��l� �a� on aro�n� th� co�ntr� �or r���arch�r� to a��l� �or a �i�c� o� th� 
�illion� o� �ollar� in n�� ��� �hall�n�� 
rant ��n��ǡ �a�� �o��i�l� �� th� ���rican ��co��r� an� 
��in���t��nt �ct ȋ����ȌǤ  �t th� �n� o� th� ��n�in� c�cl�ǡ o��r ͚͘ǡ͘͘͘ a��lication� ��r� r�c�i���ǡ 
��t onl� ͙͜͠ ��r� ��n���Ȃan a��ro�i�at� ͜ά �a�lin� an� a �i��al ��n�in� rat� co��ar�� to th� 
���al ͙͘άǤ  

��nt�r �ac�lt� �����r �rǤ �il���ar� �ch�ll�rǯ� a��lication �a� on� o� tho�� ��n��� �rant�ǡ 
an� th� onl� on� ��n��� �ro� �� �no��ill�Ǥ  �n a��itionǡ it �a� on� o� onl� ͙͚͝ in th� co�ntr� to �� 
��n��� at th� ��ll l���l o� ͙͆ �illion o��r ͚ ��ar�Ǥ  �rǤ �ch�ll�rǯ� a��licationǡ �ntitl�� ǲ�o��lation o� 
canc�r �r���ntion �� �ocial �tr���ǡǳ �oc���� on ho� chronic ���cholo�ical �tr��� �i�ht �ti��lat� th� 
����lo���nt an� �ro�r���ion o� canc�rǡ th�� co�nt�ractin� th� �ơ�ct� o� canc�r �r���nti�� a��nt�ǡ 
�artic�larl� in l�n� an� �ancr�atic canc�r�Ǥ  � ��ll ���cri�tion o� h�r r���arch i� �o�n� on �Ǥ ͚͚Ǥ  

�rǤ �ch�ll�r al�o ��c�r�� t�o a��itional ��� �rant� thi� Ƥ�cal ��arǡ totalin� ͆͝͞͞ǡ͛͟͜Ǥ  ��r 
acco��li�h��nt� �a�� h�r th� ��r��ct can�i�at� �or th� ��t����� �hanc�llorǯ� 
��ar� in ����arch an� �r�ati�� �chi�����nt at ��ǡ �hich �h� �on in ͚͙͘͘Ǥ  �rǤ 
�ch�ll�r �a� al�o a r�ci�i�nt o� th� a�ar� in ͙͙͡͡ǡ a t��ti�on� to th� contin�o�� 
�ri�� o� c�nt�r �ac�lt� to Ƥn� th� an���r� to th� �o�t �iƥc�lt ����tion�Ǥ 
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Research Funded* Externally FY 2010

Research Expenditures FY 2010

Investigator  Federal  Industry  Foundation/
Private  Totals 

Ba�kǡ ���n� 
oon ͚͆͘͟ǡ͙͟͡ ͙͆͘͠ǡ͘͘͘ ͆͘͜͝ǡ͙͟͡

Brianǡ �a�i� ͚͆͛͝ǡ͙͛͡ ͚͆͛͝ǡ͙͛͡

��kano�aǡ �aria  ͚͆͛ǡ͘͘͘ ͙͆͝ǡ͘͘͘ ͆͛͠ǡ͘͘͘

�harǡ �a�h� ͆͜͝ǡ͘͘͘ ͆͜͝ǡ͘͘͘

	rankǡ �ichola� ͚͆͝ǡ͚͡͠ ͆͛͝ǡ͛͘͡ ͆͟͡ǡ͙͚͡

�aniaǡ �t��h�n ͚͆͘ǡ͘͘͘ ͙͆͛ǡ͘͘͘ ͆͛͛ǡ͘͘͘

�li��rǡ �t��h�n ͆͛͟͝ǡ͘͘͘ ͙͆ǡ͚͚͘ǡ͙͜͠ ͙͆ǡ͟͟͝ǡ͙͜͠

�o���ǡ Barr� ͙͆͞͞ǡ͟͝͞ ͙͆͞͞ǡ͟͝͞

�ch�ll�rǡ �il���ar� ͙͆ǡ͘͞͞ǡ͛͟͜ ͆͘͝ǡ͘͘͘ ͙͆ǡ͙͙͞ǡ͛͟͜

Wan�ǡ ��aǦ�hain �o��rt ͚͆͛͞ǡ͘͡͠ ͚͆͛͞ǡ͘͡͠

��ǡ ����in ͚͆͠͠ǡ͚͛͡ ͙͆͛͛ǡ͛͛͛ ͚͙͆͜ǡ͚͟͝

Totals $3,277,361 $1,271,463 $490,263 $5,039,087
ȗ���r���nt� 	� ͚͙͘͘ r�c�i�t� �or acti�� �rant�

Investigator  Federal  Industry 
Foundation/

Private  Totals 
Ba�kǡ ���n� 
oon ͚͆͘͝ǡ͚͜͠ ͆͘͞ǡ͚͙͡ ͚͆͞͝ǡ͛͘͝

Brianǡ �a�i� ͆͛͜͡ǡ͘͘͠ ͆͛͜͡ǡ͘͘͠

��kano�aǡ �aria ͚͙͆ǡ͙͙͟ ͚͙͆ǡ͙͙͟
�harǡ �a�h� ͙͆͝ǡ͛͘͠ ͙͆͝ǡ͛͘͠
	rankǡ �ichola� ͆͞ǡ͙͚͡ ͆͜ǡ͚͟͟ ͙͙͆ǡ͛͞͡
�aniaǡ �t��h�n ͆͛͘ǡ͛͠͞ ͆͝ǡ͟͠͠ ͆͛͞ǡ͙͞͝
�li��rǡ �t��h�n ͙͚͆͛ǡ͙͝͡ ͆͘͝͝ǡ͜͟͝ ͚͆͞͡ǡ͘͞͞
�o���ǡ Barr� ͚͆͠͠ǡ͘͜͞ ͚͆͠͠ǡ͘͜͞

�ch�ll�rǡ �il���ar� ͆͜͜͠ǡ͝͝͞ ͆͜͜ǡ͘͠͝ ͆͠͠͠ǡ͙͜͞
Wan�ǡ ��aǦ�hain �o��rt ͙͆͜͠ǡ͙͟͞ ͙͆͜͠ǡ͙͟͞
��ǡ ����in ͚͆͜͠ǡ͟͡͡ ͆͡͡ǡ͡͡͞ ͆͛͜͠ǡ͟͡͞

Totals $2,801,992 $564,493 $230,645 $3,597,130
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Allocation of Funding

�h� ��nt�r o� ��c�ll�nc� in �i���tock �i��a��� an� ��Ǧ
�an ��alth ����ort� in���ti�ator� an� �ro�ot�� r�Ǧ

��arch thro��h a �ari�t� o� ��chani���Ǥ  �ltho��h it i� not 
a �ri�ar� �o�rc� o� r���arch ��n�in�ǡ th� c�nt�r �acilitat�� 
��ta�li�h�� in���ti�ator�ǯ �ơort� to �aintain an� ���an� 
th�ir r���arch �ro�ra�� an� �ro�ot�� n�� in���ti�ator�ǯ 
�ot�ntial to ����lo� co���titi�� r���arch �ro�ra��Ǥ  

��nt�r �ac�lt� con�i�t o� ��nior �����r� �ho ha�� r���arch int�r��t� in lin� �ith c�nt�r o���cti��� an� a 
�tron� hi�tor� o� ��c�rin� ��t�rnal ��n�in� ��in� c�nt�r ��n��Ǥ  
�nior �����r� ar� tho�� �ho ha�� r�c�i��� 
���� �on�� or �ri��� ��n�in� or ar� n�� �ac�lt� �ho ha�� r�c�i��� �tartǦ�� ��n��Ǥ  
�nior �����r� ar� 
����ct�� to ��c�r� ��t�rnal ��n�in� �ithin ͚ ��ar�Ǣ �����r� �ho �ail to ��c�r� ��ch ��n�in� �ill �� �lac�� 
on �ro�ation �or ͙ ��arǤ  ��ǡ at th� �n� o� th� �ro�ationar� ��rio�ǡ ��t�rnal ��n�in� ha� not ���n ��c�r��ǡ th� 
�����r �ill no lon��r �� �li�i�l� �or c�nt�r ��n��Ǥ

Start-up and Bridge Funds
�h� c�nt�r �ro�i��� �tartǦ�� an� �ri��� ��n�� �or t�o �ac�lt� �����r� to ��c�r� a��itional ��t�rnal ��n�in�Ǥ  
�rǤ Brian Whitlock �a� a�ar��� ͚͆͝ǡ͘͘͘ to contin�� th� r���arch h� ���an la�t ��arǡ �h�n h� �a� hir�� a� an 
a��i�tant �ro����orǤ  �i� �t��i�� ar� ��tail�� in th� 	ac�lt� ���ort� ��ction on �Ǥ ͙͛Ǥ �rǤ ��iǦ�h�n ��i r�c�i��� 
͆͛͘ǡ͘͘͘ to ��r�� a� a �ri��� to contin�� h�r r���arch �hil� �h� �ork� on ��c�rin� a��itional ��n�in� �or h�r 
la�orator�Ǥ � ���cri�tion o� h�r r���arch i� �o�n� on �Ǥ ͙͡Ǥ

Graduate Student Support
�h� c�nt�r ����ort�� thr�� �ti��n�� an� t�ition �ai��r� �or �o��arati�� an� ����ri��ntal ���icin� 
�ra��at� �t���nt� o� c�nt�r �ac�lt�Ǥ  �h��� �ti��n�� allo� th� �t���nt� to �ork hal�Ǧti�� in �ac�lt� 
la�oratori�� to ��r�or� r���arch �or th�ir th���� or �i���rtation�Ǥ

Infrastructure and Supplies
�h� c�nt�r �ro�ot�� th� r���arch in�ra�tr�ct�r� o� �oth th� ����� an� th� �n�tit�t� o� ��ric�lt�r� thro��h 
th� ��rcha�� an� �aint�nanc� o� ����ntial r���arch ���i���ntǤ  �h� ����arch ���i�or� �o��itt�� r��i��� 
r�����t� �a��� on thr�� crit�riaǣ  ���tiƤcation o� n���ǡ c�rr�nt a�aila�ilit� o� ���i���ntǡ an� n����r o� 
in���ti�ator� �ho �a� ��n�ƤtǤ  �n ����ort o� th� �����ǯ� r���arch �nt�r�ri��ǡ th� c�nt�r ��n��� ��r�ic� 
contract� �or ����ral �i�c�� o� ���i���nt ��rcha��� �r��io��l� �ith ��� ��n��Ǥ  ��r�ic� �or an �ltrac�ntri���� 
an� a ƪo� c�to��t�r total�� ͆͟ǡ͚͡͡Ǥ  �h� �ltrac�ntri���� i� a coll���Ǧ�i�� r��o�rc� that ��n�Ƥt� n�arl� ���r� 
in���ti�ator in th� coll���ǡ incl��in� clinician�Ǥ  �h� ƪo� c�to��t�r i� �har�� �� c�nt�r �ac�lt� �����r� �rǤ 
Barr� �o��� an� �rǤ �a�i� Brian an� i� ���� al�o�t �ail�Ǥ

�n a��itionǡ th� c�nt�r �a�� ͆͛͜͟ to ����ort �ac�lt� an� �t���nt� in th�ir 
��� o� th� �ni��r�it�ǯ� Biolo�� ��r�ic� 	acilit�Ǥ  �hi� �ro�� �ro�i��� �ci�ntiƤc 
in�tr���nt ��r�ic��ǡ incl��in� r��air o� hoo��ǡ r��ri��ration ���i���ntǡ an� 
oth�r �io���icall� �n�in��r�� ���ic��Ǥ   

Research Advisory Committee’s 
Three Main Criteria for Funding
a �ci�ntiƤc ��rit
a �ot�ntial to l�a� to ��t�rnal ��n�in�
a ��l��anc� to th� c�nt�rǯ� o���cti���

$27,495 helped fund 
service contracts and 

supplies
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����li�� �or a ��ltiǦin���ti�ator 
�B� �ro��ctǡ ���cri��� in ��tail on �Ǥ ͝ǡ allo��� �or hi�tolo�� an� ��� 
�����ncin� to ai� r���arch ��t���n c�nt�r �ac�lt� �����r� �rǤ ��kano�a an� �rǤ �ch�ll�rǤ �h� c�nt�r 
��rcha��� a��itional ����li�� an� ��r�ic�� to contin�� an on�oin� �ro��ct in �rǤ 
ina �i�h�ttiǯ� la�orator�ǡ 
a� ��llǤ  �h� c�nt�r ���� ͙͆͡ǡ͚͜͠ �or th��� �t��i��ǡ an� an a��itional ͆͛͜͡ ����ort�� r��lacin� a la�� in a 
c�ntrall�Ǧlocat�� �icro�co�� ���� �� �o�t c�nt�r �ac�lt�Ǥ  

Training
�o k��� �ac�lt� a�r�a�t o� n�� r���arch t�chni���� an� to incr�a�� th�ir chanc�� o� o�tainin� ��tra��ral 
��n�in�ǡ th� c�nt�r ��on�or� trainin� o��ort�niti��Ǥ  �rǤ �aria ��kano�a att�n��� th� �anc�r ����arch 
��a�in� �a��ǡ h�l� �� th� �ational �anc�r �n�tit�t� in �artn�r�hi� �ith th� ���rican ���ociation �or �anc�r 
����arch ann�al ���tin�Ǥ  �h� c�nt�r al�o ��rcha��� �or it� �����r� a �i�ital �li�� an� a��io �r���ntation 
�� �ntitl�� ǲWinnin� �or� 
rant�Ǩǣ B��t �actic� �or ��� on th� ��� ��� �hort 	or�Ǥǳ    

Dissemination of Research
	ac�lt� ar� �nco�ra��� to �har� th�ir r���arch �� ���akin� to �ro����ional �ro���ǡ co���nit� �ro���ǡ an� 
ci�ic �ro���Ǥ �h� c�nt�r �artiall� ����ort�� tra��l ����n��� �or on� �ac�lt� �����rǡ �o�r �ra��at� �t���nt�ǡ 
an� on� �taơ �����r to �� a�l� to att�n� national �ci�ntiƤc ���tin�� ȋtotal ͆͛ǡ͝͞͞Ȍ in Br�ck�nri���ǡ ��Ǣ 
B��lltonǡ ��Ǣ Balti�or�ǡ ��Ǣ an� �nah�i�ǡ ��Ǥ �n� �ra��at� �t���nt an� on� �ac�lt� �����r al�o r�c�i��� 
�artial ����ort to tra��l to int�rnational ���tin�� in ��i��i�ǡ 
�r�an�ǡ an� �l��rtaǡ �ana�a ȋtotal ͚͆ǡ͚͠͡ȌǤ  
�h� c�nt�r co��r�� th� co�t o� a �ci�ntiƤc �o�t�r to r��ort r���arch r���lt�ǡ a� ��ll ȋ͆͘͠ȌǤ � co��l�t� li�t 
o� �ac�lt� ���lication� an� �r���ntation� �or th� ͚͘͘͡ cal�n�ar ��ar can �� �o�n� in th� ���lication� an� 
�r���ntation� ��ction ȋ��Ǥ ͚͛Ȃ͛͜ȌǤ  

�ra��l a�ar�� totalin� ͆͞ǡ͚͟͞ �or nin� n�� in���ti�ator� in�ol��� in th� ͚͘͘͡ �o��arati�� Ƭ ����ri��ntal 
���icin� an� ���lic ��alth ����arch ����o�i�� allo��� th�� to �i����inat� th�ir r���arch at nin� �iơ�rǦ
�nt localǡ nationalǡ an� int�rnational ���tin��Ǥ  

�n a��itionǡ th� ����� i����� �r��� r�l�a��� to �tat�ǡ r��ionalǡ an� national ���iaǡ r���ltin� in n���ro�� 
t�l��i�ion an� �rint ��at�r��ǡ �an� o� �hich r�lat� �ir�ctl� to r���arch con��ct�� thro��h th� c�nt�rǤ  �h� 
thr�� ����� n��� ���lication� ���cri��� ��lo� ar� a�aila�l� on th� ����� W�� �it� ȋhtt�ǣȀȀ���Ǥ��tǤ�tkǤ
���Ȁ���lication�Ȁin���Ǥ�h�Ȍǡ �hich al�o �ro�i��� an o��r�i�� o� th� t���� o� r���arch con��ct�� �� ����� 
an� c�nt�r �ac�lt�Ǥ  

�Ȃ�ǣ �h� ��art�rl�ǡ inǦho��� n���l�tt�r 
Discovery k���� ����� r���arch�r� in�or��� 
a�o�t �ach oth�rǯ� �ork an� r���archǦ
r�lat�� �olici�� an� r��o�rc��Ǥ  �h� ��art�rl� 
n���l�tt�r Volunteer Vet ��at�r�� r���arch 
acti�iti�� an� r���lt� an� i� �i�tri��t�� to 
�onor� an� ���lo����Ǥ �h� ann�al �a�a�in� 
Veterinary Vision carri�� ��at�r�� conc�rnin� 
on�oin� r���arch acti�iti�� an� th� r���lt� o� 
concl���� r���arch �t��i��Ǥ �t i� �ritt�n �or a 
��n�ral a��i�nc�Ǥ

Discovery is published four times each year by the UTCVM Office of Research and Graduate Programs.  Comments and suggestions may 
be forwarded to the office in care of Misty Bailey:  mrbailey@utk.edu or 865-974-7446. Photos copyright University of Tennessee.

UT is an EEO/AA/Title IX/Section 504/ADA/ADEA Institution
PA#  E181703-00-001-10

In this Issue

Comparative & Experimental Medicine and Public Health
Research Symposium – Call for Abstracts

June 14 & 15
Who? 
Graduate students, postdocs, residents, interns, & research 
assistant professors with research interests in the broad area 
of animal or human health

What? 
Participants must give an oral presentation no more than 10 minutes in length.

Why? 
Presentation experience, collaboration opportunities, and the chance for a travel award

Submission Deadlines:    To Submit:
Title:  5 pm, Mar. 26   http://tinyurl.com/researchsymp2010  
Abstract*: 5 pm, Apr. 12     
*Abstracts are limited to 250 words. Abstract submission instructions will be given once the title is submitted. 

The symposium is located at the University of Tennessee Agricultural Campus and is sponsored by 
the College of Veterinary Medicine, Center for Public Health, AgResearch, UTK Office of Research, 
and Graduate School of Medicine

For more information:  http://www.vet.utk.edu/research/symposium 

p1–CEMPH Research Symposium call for abstracts, new research dean; p2–Allender and Black awards, 
Hecht honor, publications; p3–VetAgenda, Mitchell scholarship, externally funded awards, Tadros award; 
p4–presentations; Breickner, Tóth and Cekanova honors; Phi Zeta inductees

Familiar ‘Chap’ Fills Research & Graduate Dean Position 

The new year brought new leadership to the 
Office of Research and Graduate Programs–

well, sort of.  More accurately, the new year 
brought new leadership once removed when Dr. 
Leon Potgieter replaced Dr. Robert Moore, who 
took a position as executive director of the UT 
Space Institute. Potgieter began as interim in 
January, after a nearly 9-year hiatus, wherein he 
served as associate dean of Hospital Operations, 
Comparative Medicine Department head, and 
interim UTCVM dean. 
 Now, Potgieter is re-familiarizing himself 
with the research and graduate programs, and he 

welcomes any suggestions from faculty, staff, 
and students on ways to improve the programs. 
His office remains in the Comparative Medicine 
Department, and Kim Rutherford and Misty 
Bailey also 
continue to 
work with the 
Comparative and 
E x p e r i m e n t a l 
M e d i c i n e 
graduate program 
a l o n g s i d e  
Potgieter. 
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Research at the University of Tennessee College of Veterinary Medicine
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Spring 2010

Recent Presentations
Baek SJ. Molecular targets of NSAIDs in a 
COX-independent manner. Oral presentation 
at: 12th International Winter Eicosanoid 
Conference; March 7–10, 2010; Baltimore, 
Maryland. 

Hecht S. Basic abdominal ultrasound; 
Basic abdominal ultrasound for technicians; 
Advanced abdominal ultrasound. Instruction 
presented at: 82nd Annual Western Veterinary 
Conference; January 15–16, 2010; Las 
Vegas, Nevada. 

Kennedy M. The view on vaccines.  Invited 
presentation at: North American Veterinary 
Conference; January 2010; Orlando, Florida. 

Lane I, Sims M, Howell N, Bailey M, 
Brace J. Improving curriculum delivery by 
improving faculty teaching: A program for 
faculty development and dialogue. Poster 
presentation at: American Association 
of Veterinary Medical Colleges Annual 
Meeting; March 2010; Alexandria, Virginia.

Lane IF, Bogue G. Perspectives of veterinary 
faculty regarding their responsibility 
and preparation to teach nontechnical 
competencies. Poster presentation at: 
American Association of Veterinary Medical 
Colleges Annual Meeting; March 2010; 
Alexandria, Virginia. 

Lane IF.  Assessment of non-technical   
competencies. Oral presentation at: 

American Association of Veterinary Medical 
Colleges Annual Meeting; March 2010; 
Alexandria, Virginia.

Prado T.  Female reproductive surgeries 
(bovine/equine) short course and wet 
lab. Invited presentation at: Asociación 
Panameña de Medicos Veterinarios; 
December 28–30, 2009; Anton, Panama. 

Weisent J. Comparison of three time series 
models for predicting campylobacteriosis 
risk in Georgia, Minnesota and Oregon.  
Presentation at: 14th International Congress 
on Infectious Diseases; March 2010; Miami, 
Florida.

June 2010
Sun Mon Tues Wed Thur Fri Sat

1 2 3 4 5

6 7 8 9 10 11 12
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20 21 22 23 24 25 26

27 28 29 30

VOS Travel Award to Tóth

Mark S. Bloomberg Resident Re-
search Awards are given each year 

to residents submitting excellent abstracts 
to the Veterinary Orthopedic Society 
Conference.  One of this year’s recipients 
is Dr. Ferenc Tóth, resident in the Large 
Animal Clinical Sciences Department. 
 His presentation on "Compres-
sive damage to the deep branch of the 
lateral plantar nerve associated with 
lameness caused by proximal suspensory 
desmitis in horses” was one of only seven 
selected for the honor. 
 The conference was held in 
Breckenridge, Colorado, in February.

Kudos to Breickner for ACVP 
Honor

Dr. Leisl Breickner, resident in the 
Pathobiology Department, was 

honored at the December American 
College of Veterinary Pathologists annual 
conference in Monterey, CA, with a 
Charles Louis Davis Foundation Student 
Scholarship Award. Each year, veterinary 
schools with pathology residency 
programs have the option of nominating 
one resident from both the anatomic and 
clinical pathology residency programs 
combined.  At UTCVM, both the 
anatomic and clinical pathology faculty 
vote on the nomination.

Moore (L) and Potgieter backstage,  
2009 CVM graduation ceremony

Cekanova Invited to Attend Cancer Research Imaging Camp

Research Assistant Professor Dr. 
Maria Cekanova, from the Small 

Animal Clinical Sciences Department, 
has been invited by the National Cancer 
Institute, in partnership with the American 
Association for Cancer Research, to attend 
the Cancer Research Imaging Camp held 
at Washington University in St. Louis this 
June.
 This special intensive course 
focuses on in vivo and live cell imaging 
techniques and is for early career scientists 
in fields related to basic cancer biology. 
When selecting applicants, preference 
was shown to those integrating imaging 
modalities into their research.  Leaders 
in the field of imaging will present 

lectures and conduct hands-on laboratories 
for selected participants, who will present a 
5-minute synopsis of their current research 
at the camp. 
 Cekanova’s research involves 
evaluation of newly synthesized, radio- 
and fluorescently-labeled, non-steroidal 
anti-inflammatory drugs as imaging tracers 
in dogs and cats with naturally occurring 
tumors overexpressing COX-2 in vivo, and 
evaluation of these tracers in primarily ca-
nine, feline, and human cancer cells in vi-
tro. This research is based on Cekanova’s 
new collaboration with Dr. Larry Marnett 
(Vanderbilt University) and with Drs. Jon-
athan Wall and George Kabalka (UT Medi-
cal Center, Knoxville).

Phi Zeta 2010 Inductees
The University of Tennessee chapter of the veterinary medicine honor society Phi 
Zeta recently inducted 24 new members:
UTCVM Class of 2010 Class of 2011 Residents
Rosalie Mae Atkins Amber Alesse Chad Andrews, DVM
Jennifer Bernard Margaret Anderson Cheris Clement, DVM
Nimet Browne Andrea Carlomagno April Durant, DVM
Martha Cline Christina Chan Ricardo Videla, MV
R. Reid Harvey Heather Garland Faculty
Virginia Kiefer Lindsay Harper Agricola Odoi, BVM, MSc, PhD
Jessica Kruckeberg Ashley Miller Honorary
Elizabeth Lewis Emily Murr Maria Cekanova, PhD
Kathryn Wibking Greta Schmoyer
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Center of Excellence 
Summer Student 
Research Program

�n an �ơort to �o�t�r int�r��t in car��r� in 
�io���ical r���archǡ th� c�nt�r h�l��� 
�ro�i�� o��ort�niti�� �or ͚͛ ��t�rinar� 
�t���nt� to �o r���arch at th� ����� ��rin� 
th� �����rǤ  

�n a��ition to �artici�atin� in la�orator� an� 
Ƥ�l� r���archǡ �t���nt� att�n��� ���kl� 
�ro����ional ����lo���nt ���inar�ǡ ��rin� 
�hich ����t ���ak�r� a��r����� to�ic� ��ch 

a� car��r o��ort�niti�� in r���archǡ co��lianc� i����� in la�orator� ani�al car�ǡ �ci�ntiƤc �ritin�ǡ 
an� th� �rant �ro�o�al �roc���Ǥ  �h�� al�o �artici�at�� in th� �o��arati�� Ƭ ����ri��ntal ���icin� 
an� ���lic ��alth ����arch ����o�i��Ǥ  ��ar th� �n� o� th� ͙͘Ǧ���k �ro�ra�ǡ th� �t���nt� 
�r���nt�� th�ir r���arch Ƥn�in�� to th�ir coll�a���� an� to ����� �ac�lt�Ǥ  

�rǤ �t��h�n �aniaǡ a c�nt�r �ac�lt� �����rǡ coor�inat�� th� �ro�ra� alon� �ith �rǤ �in�a 	rankǢ 
�rǤ �ania r�c�i��� a ͆͜ǡ͘͘͘ �rant �ro� �orri� �ni�al 	o�n�ation to h�l� ����ort th� �ro�ra�Ǥ  

�rǤ 
ac��i Whitt��or�ǡ �ho ��ntor�� t�o �t���nt� 
thi� �����rǡ al�o ��c�r�� ͆͝ǡ͘͘͘ �ro� th� �o��arati�� 

a�tro�nt�rolo�� �oci�t� to ��n� on� �t���ntǤ �o �a�i�i�� 
�t���nt �artici�ationǡ th� �ro�ra� i� o��n to �oth c�nt�r an� 
nonǦc�nt�r �ac�lt�Ǥ  ��rin� Ƥ�cal ��ar ͚͙͘͘ǡ Ƥ�� ��� �ac�lt� 
�artici�at�� in th� �ro�ra�Ǥ  �h� c�nt�r �ill contin�� to 
�nco�ra�� �artici�ation o� it� �ac�lt�Ǥ

�h� �t���nt� in�ol��� in th� �����r r���arch �ro�ra� an� a �ri�� ���cri�tion o� th�ir acti�iti�� 
�ollo�ǣ 

Krista Andrews �t��i�� �n��r th� �ir�ction o� �rǤ �aria ��kano�a tr�atin� ����ral t���� o� �ri�ar� 
canin� canc�r c�ll lin�� �ith �i� �iơ�r�nt �r��� an� �t���in� th�ir �ơ�ct�Ǥ  �n�r��� ha� a B� in 
�iolo�� �ro� �i�na �oll��� in �o��on�ill�ǡ ��ǡ an� call� Wallkillǡ ��ǡ h�r ho��to�nǤ �� a ͚n�Ǧ��ar 
�t���ntǡ ��all ani�al ���icin� i� h�r �oc�� �or a �ot�ntial car��rǤ
     

COE summer students accompany zoo medicine specialist, Dr. Ed Ram-
say, to the Knoxville Zoo.  
Back ro� �Ǧ�ǣ  Melissa Daniels, Amanda Mitchell, Jennie Jankovsky, Laura 
Burgette, Ramsay, Sarah Willard-Eroh, Randall Kania (undergraduate student); 
	ront ro�ǣ Michael Nystrom, Sasha Pfotenhauer, Krista Andrews, Anna Tipton, 
Bridgid Lammers, Kim Lucy

$9,000 from Morris Animal 
Foundation and the 

Comparative Gastroenterology 
Society helped fund the 

Summer Student Program
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Workin� �ith c�nt�r �ac�lt� �����r �rǤ �a�h� �har �a� Kate Beattyǡ a ͚n�Ǧ��ar �t���nt �ro� 
�no��ill�ǡ ��Ǥ  �h�ir �����r r���arch �ro��ct �oc���� on th� �iơ�r�ntiation o� ���in� �t�� c�ll� o� 
thr�� �iơ�r�nt ori�in�Ǥ �iơ�r�ntiation i� th� �roc��� �� �hich a l��� ���ciali��� c�ll ��co��� a �or� 
���ciali��� c�llǤ B�att� hol�� a B� in �iolo�� �ro� �ar��ill� �oll���ǡ �ar��ill�ǡ ��Ǥ

�rǤ �o��rt �onn�ll ��r��� a� ��ntor �or ͚n�Ǧ��ar �t���nt Richard Blakeǡ �ro� �tra���rr� �lain�ǡ 
��Ǥ  �n k���in� �ith Blak�ǯ� car��r int�r��t� in �atholo�� an� lar�� ani�al ���icin�ǡ th�ir �ro��ct 
in�ol��� ��a�inin� th� �atholo�� o� clon�� 
�r��� cattl� an� th�ir oơ��rin�Ǥ Blak� att�n��� th� 
�ni��r�it� o� ��nn�����ǡ �no��ill�ǡ an� �a�or�� in ani�al �ci�nc�Ǥ

Laura Burgette i� a ͚n�Ǧ��ar �t���nt �ro� �hattanoo�aǡ ��Ǥ  �h� �arn�� h�r B� ���r�� �ro� th� 
�ni��r�it� o� th� �o�th in ���an��ǡ ��ǡ �h�r� �h� �a�or�� in anthro�olo�� an� r�li�ionǤ  �h� 
�ork�� �ith �rǤ �in�a 	rank on a r�tro���cti�� �t��� ��al�atin� ca��� o� ��thicillinǦr��i�tant 
Staphylococcus pseudintermedius ȋ����Ȍ in �o��Ǥ ��al�atin� th� ca��� r�tro���cti��l� allo�� �or 
��al�atin� �ata on th� o�tco��� o� ����Ǧca��in� �kin in��ction� an� th�ir tr�at��ntǤ  B�r��tt� i� 
int�r��t�� in ��t�rinar� ���lic h�alth a�t�r �ra��ationǤ

�t���in� �n��r �rǤ 
o� Bart��� thi� �����r �a� Melissa DanielsǤ  �h� �artici�at�� in ��al�atin� 
thr�� h�r�al co��o�n�� ���� �or �ana����nt o� lo��r �rinar� tract �i��a�� in cat�Ǥ  ��r car��r 
int�r��t� li� in ��all ani�al ���icin�ǡ ��t �h� i� al�o con�i��rin� la�orator� ani�al ���icin�Ǥ 
�ani�l� i� a ͚n�Ǧ��ar �t���nt �ho �ra��at�� �ith a B� in �iolo�ical �ci�nc�� �ro� th� �ni��r�it� o� 
�i��i��i��iǤ  ��r ho��to�n i� 
r��n�ill�ǡ ��Ǥ

�n int�r��t in lar�� ani�al ���icin� l�� to ͛r�Ǧ��ar �t���nt Melissa Hennǯ� choic� �or a ��ntor 
thi� �����rǤ  �h� an� �ar�� �ni�al ���art��nt �ac�lt� �����r �rǤ ���a ����i�hi ��al�at�� 
th� �ini��� conc�ntration o� t�o �r��� n����� to �rohi�it �o����nt ��rin� an��th��iaǤ  ��nn 
�ra��at�� �ro� th� �ni��r�it� o� ��nn�����ǡ �no��ill�ǡ �ith a B� in ani�al �ci�nc� an� call� ��noir 
�it�ǡ ��ǡ ho��Ǥ

	or h�r �ro��ctǡ Monica Huerta r��i���� ra�io�ra�h ȋ�Ǧra�Ȍ an� ��� i�a��� to ��t�r�in� th� 
�r����nc� o� ��tallic ��ll�t� or ��ll�t� ���n in ani�al� �n��r�oin� i�a�in� at th� �� ��t�rinar� 
���ical ��nt�r an� al�o th� a�ilit� o� th��� o���ct� to int�r��r� �ith th� �ia�no�tic ��alit� o� th� 
i�a���Ǥ �hi� �ro��ct �ith �rǤ �ilk� ��cht corr���on�� �ith ���rtaǯ� car��r int�r��t� in ra�iolo�� an� 
anato��Ǥ  ���rta i� �ro� �ick�onǡ ��ǡ an� hol�� a B� in �ioch��i�tr� an� �ol�c�lar �iolo�� �ro� 
�ho��� �oll���ǡ ����hi�ǡ ��Ǥ

Jennie Jankovskyǡ �ro� �al�ottǡ ��ǡ ha� a B� ���r�� in �iolo�� �ro� �o�n��to�n �tat� �ni��r�it� 
in �o�n��to�nǡ ��Ǥ �rǤ �h�ll�� ����an ��r��� a� h�r ��ntor on a �ro��ct �t���in� ���r���ion o� 
�Ǧkitǡ  a r�c��tor thatǡ in alt�r�� �or��ǡ i� a��ociat�� �ith �o�� t���� o� canc�rǤ �n �artic�larǡ �h� 
��a�in�� �Ǧkit a� it r�lat�� to nonc�tan�o�� ��lano�arco�a� in �o��Ǥ   

	or��r �ni��r�it� o� 
�or�ia �colo�� �t���nt Bridgid Lammers �ork�� �ith �rǤ �arc� �o��a thi� 
�����rǤ  �h�ir r���arch �oc���� on th� �r��al�nc� o� �al�on�lla in h�ll��n��r�ǡ �iant �ala�an��r� 
in�i��no�� to th� �tr�a�� o� th� 
r�at ��ok� �o�ntain�Ǥ �a���r� i� in h�r ͚n� ��ar in th� ��� 
�ro�ra� an� �lan� to �oc�� h�r car��r in �il�li�� an� ��otic�Ǥ
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Whitney Long hail� �ro� �orri�to�nǡ ��ǡ an� co��l�t�� h�r B� in n�trition at th� �ni��r�it� o� 
��nn�����ǡ �no��ill�Ǥ  ��r �����r �ro��ct �ith �rǤ ���a ����i�hi in�ol��� r���archin� th� �ini��� 
al��olar conc�ntration ȋ���Ȍ o� t�o �iơ�r�nt �r��� in �o��Ǥ  �h� ��� i� th� conc�ntration o� 
th� �r�� n����� to �r���nt �o����nt ��rin� an��th��iaǤ �on� �a� a�l� to �ractic� an��th��ia 
in��ctionǡ �aint�nanc�ǡ an� r�co��r�Ǥ � ͛r�Ǧ��ar �t���ntǡ �h� ho��� to �o into ��all ani�al 
���icin�Ǥ  

	or Kim Lucyǡ �orkin� alon��i�� �rǤ �aria ��kano�a in th� �����r �ro�ra� �a� a �a� to ���lor� 
car��r o�tion� �or thi� �n��ci��� ͚n�Ǧ��ar �t���nt �ro� �alricoǡ 	�Ǥ  ��c� att�n��� �ollin� �oll��� in 
Wint�r �arkǡ 	�ǡ an� �arn�� a B� �ith a �o��l� �a�or in �iolo�� an� �n�iron��ntal �t��i��Ǥ

	or th� ��con� ��arǡ Amanda Lutzy �artici�at�� in th� �����r �ro�ra�Ǥ  �hi� ��arǡ �h� �ork�� 
�ith �rǤ �atricia �oan ��a�inin� th� ��a�i�ilit� o� ��in� canin� th�roi�Ǧ�ti��latin� hor�on� to t��t 
th�roi� ��nction in ��ittacin� �arrot� an� chick�n�Ǥ  ��t�� i� a ͛r�Ǧ��ar �t���nt �ro� �no��ill�ǡ ��ǡ 
an� �arn�� a B� in �iolo�� �ro� �ho��� �oll��� in ����hi�ǡ ��Ǥ ��r car��r int�r��t� li� in �il�li�� 
an� ��otic� ���icin�Ǥ   

Laura McDougal i� a ͛r�Ǧ��ar �t���nt �ro� �ia�iǡ 	�Ǣ �h� hol�� a B� in ani�al �ci�nc� �ro� th� 
�ni��r�it� o� 	lori�aǤ  �rǤ �ark Bohlin� ��r��� a� h�r �����r ��ntor on a �ro��ct ��al�atin� a 
tra�itional ��r��� n�� ��tho� o� �lacin� trach�al �t�nt� in �o�� �ith colla��in� trach�aǤ ��t�r 
�ra��ationǡ �c�o��al ho��� to ��co�� �oar� c�rtiƤ�� in ��r��r�Ǥ

�hir�Ǧ��ar �t���nt Amanda Mitchell �ork�� clo��l� �ith �rǤ 
ac��i Whitt��or� to t��t th� a�ilit� 
o� a ���ic� that ��a��r�� o��o�ition to �loo� ƪo� to ��t�ct corr�ct ��r��� incorr�ct ��r��� n���l� 
�lac���ntǤ �itch�ll i� �ro� �ilanǡ ��ǡ an� �arn�� a B� in c�ll an� �ol�c�lar �iolo�� �ro� th� 
�ni��r�it� o� ��nn����� at �artinǤ   
 
�ailin� �ro� �ar�ǡ ��ǡ i� ͚n�Ǧ��ar �t���nt Michael NystromǤ �hi� �����rǡ h� ��r�or��� in�ir�ct 
�loo� �r����r� ��a��r���nt in cat� to ��t�r�in� i� a corr�lation ��i�t� ��t���n �o�� con�ition 
�cor� an� �r����r� �iơ�r�nc�� ��a��r�� at th� �a� an� tailǤ  �rǤ 
ac��i Whitt��or� an� �rǤ �ian� 
�a��� ��r��� a� hi� ��ntor�Ǥ  ���tro� �a�or�� in �r�Ǧ�ro����ional �iolo�� an� ch��i�tr� at 
���alachian �tat� �ni��r�it� in Boon�ǡ ��ǡ an� �lan� to ���ciali�� a�t�r �arnin� hi� ���ǡ altho��h 
h� i� �till ���lorin� ���ciƤc ar�a� o� ���ciali�ationǤ

Sasha Pfotenhauer i� a ͚n�Ǧ��ar �t���nt �ro� �a�h�ill�ǡ ��ǡ an� �h� �arn�� a B� in ani�al 
�ci�nc� �ro� ��Ǧ�no��ill�Ǥ  ��r int�r��t in lar�� ani�al ���icin� l�� h�r to �rǤ Brian Whitlock �or 
��ntor�hi�Ǥ  �h� t�o o� th�� �ork�� to ���i�n t��t� to ��a�in� th� ���r���ion o� th� �i��Ǧ͙ ��n� 
in ���in� ��lano�a�Ǥ  �i��Ǧ͙ i� kno�n to inhi�it th� ��r�a� o� ����ral t���� o� canc�r in h��an� an� 
�a� �o th� �a�� in hor���Ǥ  

��con�Ǧ��ar �t���nt Eliza Ruffner �t��i�� �n��r �rǤ �t��h�n �ania to i�olat� �act�rio�ha��� �ro� 
Staphylococcus pseudintermedius.  Bact�rio�ha��� ar� �ir���� that attack �act�riaǡ an� th� �act�ria 
S. pseudintermedius i� on� o� th� �o�t co��on ca���� o� �kin in��ction� in �o��Ǥ ��ơn�r ho��� to 
�oc�� on ��all ani�al an� ���in� ���icin� a�t�r �ra��ationǤ �hi� ͚n�Ǧ��ar �t���nt �ro� Wil�in�tonǡ 



14 �ro�ra� ���ort

��ǡ hol�� a B� ���r�� in co���nication �ro� �orth �arolina �tat� �ni��r�it�Ǥ

�l�o a �orth �arolina �tat� �ni��r�it� al��na i� Amy SchuverǤ  �hi� ͛r�Ǧ��ar �t���nt �ork�� 
alon��i�� �rǤ �ichola� 	rank on a �ro��ct in���ti�atin� a Ƥ�l� �ractition�rǦ�ri�n�l� oral �l�co�� 
t��t �or in��linǦr��i�tant hor���Ǥ  �hi� �a� h�r ��con� �����r in th� �ro�ra� �ainin� ����ri�nc� in 
���in� ���icin�ǡ �hich �h� ho��� to �oc�� on a�t�r �ra��atin�Ǥ  �ch���r i� �ro� �harlott�ǡ ��ǡ an� 
�a�or�� in ani�al �ci�nc� at ����Ǥ

Holly Taylor hail� �ro� Blair��ill�ǡ ��ǡ an� att�n��� ��nn��l�ania �tat� �ni��r�it�ǡ �a�orin� in 
ani�al �io�ci�nc�Ǥ  ��r ��ntor� �or th� �����r ��r� �rǤ �t��h�n �ania an� �rǤ �a�i� B��i�Ǥ  
��r �ro��ct in�ol��� ��t�r�inin� ho� �an� co�i�� o� th� ͙͞� ��n� ar� in th� Staphylococcus 
pseudintermedius �act�ri��ȂS. pseudintermedius i� th� ca��ati�� a��nt �or �an� �kin l��ion� in �o��Ǥ   
�a�lorǡ a ͚n�Ǧ��ar �t���ntǡ ha� an int�r��t in �atholo�� an� ���lic h�alth an� �o�l� lik� to ��r��� a 
r��i��nc� or a ����Ǧt��� �o� a�t�r �ra��ationǤ

��con�Ǧ��ar �t���nt Anna Tiptonǡ �ro� �ick�onǡ ��ǡ �arn�� a B� ���r�� in ani�al �ci�nc� �ro� 
�i��l� ��nn����� �tat� �ni��r�it� in ��r�r����oroǤ  �i�ton an� �rǤ �h�r�l 
r��nacr� �oc���� on 
��al�atin� th� �har�acokin�tic� o� ����ral o�ioi� �r��� an� a nonǦ�t�roi�al antiǦinƪa��ator� �r�� 
in ��ar��� �ra�on�Ǥ  �har�acokin�tic �t��i�� in�ol�� ��a�inin� ho� th� �o�� a��or��ǡ ��ta�oli���ǡ 
an� �i�tri��t�� �r���Ǥ  

Julie Wheeler i� a ͛r�Ǧ��ar �t���nt �ro� �ha��ai�nǡ ��Ǣ �h� hol�� a B� in r�li�ion �ro� �rinit� 
�oll��� in �art�or�ǡ ��Ǥ  Wh��l�rǯ� �����r �ro��ct in�ol��� �orkin� �ith �rǤ �hri�tin� ����r on 
��nnan �ai�aoǡ a �hin��� h�r� that ha� ���n r��ort�� to incr�a�� �loo� clottin� ti��� an� co�l� �� 
��n�Ƥcial in ��r��ri��Ǥ  

�n int�r��t in con��r�ation ���icin� i� �hat l�� Sarah Willard-Eroh to �rǤ �� �a��a� to �ork on 
r�� �an�a�Ǥ  �h� �in� 
�or��ǡ ��ǡ nati�� h�l��� con��ct a l�n��or� ��r��� in r�� �an�a� in �orth 
���ricaǤ  Willar�Ǧ�roh hol�� a B� in �iolo�� �ro� Bri����at�r �oll��� in Bri����at�rǡ ��Ǥ

Diana Wray call� �no��ill�ǡ ��ǡ ho��Ǥ �hi� ͚n�Ǧ��ar �t���nt hol�� B� an� B� ���r��� in �iolo�� 
an� th�at�rǡ r����cti��l�ǡ �ro� �ar� Bal��in �oll��� in �ta�ntonǡ ��ǡ an� an �� in �il�li�� �ci�nc� 
�ro� �orth �arolina �tat� �ni��r�it�Ǥ ��r car��r int�r��t� ar� �roa� an� incl��� alt�rnati�� ���icin�ǡ 
in �hich h�r �����r ��ntor �rǤ �hri�tin� ����r i� al�o int�r��t��Ǥ  �h� t�o r���arch�r� ���nt th� 
�����r ��al�atin� th� �ơ�ct o� th� �hin��� h�r� ��nnan �ai�aoǡ a r����� ���� to �to� �l���in�ǡ on 
�o��Ǥ 
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Five-Year Benchmark Data

�ro��cti�it� a�on� c�nt�r �ac�lt� ha� ���n 
o�t�tan�in� ��rin� th� la�t ͝Ǧ��ar ��rio�Ǥ  

	ro� ͚͘͘͞Ǧ͚͙͘͘ǡ c�nt�r �ac�lt� ���li�h�� ͛͘͟ 
articl�� in ���rǦr��i���� �o�rnal� an� �a�� ͙͡͠ 
�r���ntation� at national an� int�rnational 
���tin��Ǥ  

Total research funding was up from $3.03 million 
in 2009 to $5.04 million in 2010; this upward 
trend is shown in the polynomial trendline in 
Fig. 3.  Funding from foundations and other 
private sources increased dramatically from 
$320,954 in 2006 to $1,761,726 in 2010.  This 
shift in funding dynamics reflects the faculty’s 
aggressive and successful search for support 
in response to the increased competition for 
diminished federal funds beginning in 2006.    


rant an� contract ����n�it�r�� ��r c�nt�r 
�ac�lt� �����r ha� �t�a�il� ��cr�a��� to a 
na�ir o� ͙͆͝͝ǡ͘͘͘ in 	� ͚͘͘͠ ȋ�a�l� ͙ȌǤ  �o����rǡ 
expenditures per faculty member increased to 
$239,800 in FY 2010, exceeding the FY 2005 
pre-downturn level of $222,000. �h��� in�icator� 
�ro�ot� conƤ��nt �ro��ction� that th� c�nt�r i� 
r�co��rin� �i�oro��l�Ǥ

�h� ͝Ǧ��ar a��ra�� r�t�rn on th� �tat�ǯ� 
in���t��nt in th� c�nt�r i� ͞Ǥ͚ǣ͙ǡ th� ratio o� 
r���arch ����n�it�r�� to th� �tat�ǯ� a��ro�riationǤ  
	or co��ari�onǡ ��nch�ark �ata �ro� ͚͘͘͞Ǧ͚͙͘͘ 
ar� ����ari��� in 	i��Ǥ ͛Ȃ͝Ǥ 

Benchmark Summary ȋ͚͘͘͞Ǧ͚͙͘͘Ȍ

���ra�� r���r��� articl�� ��r �ac�lt� �����rǣ ͛

�ri�at� an� �o�n�ation ��n�in� incr�a���ǣ 
͙͆ǡ͘͜͜ǡ͚͟͟

���ra�� r�t�rn on in���t��ntǣ ͞Ǥ͚ǣ͙

Table 1.  Average expenditures per faculty 
member by fiscal year.
Fiscal Year $ Expenditures
͚͘͘͞ ͙͡͝ǡ͘͘͘
͚͘͘͟ ͙͠͡ǡ͘͘͘
͚͘͘͠ ͙͝͝ǡ͘͘͘
͚͘͘͡ ͚͙͛ǡ͘͘͘
͚͙͘͘ ͚͛͡ǡ͘͘͠
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Fig. 3. Research expenditures by fiscal year.
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Fig. 4. External research funding by fiscal year receipts.

Fig. 5. External research funding from the three major sources 
by fiscal year receipts.
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Plans

�h� c�nt�r ha� ��cc�����ll� �n��r�� ͛ ��ar� o� �l���i�h ����ral an� cor�orat� ��n�in� an� i� �oi��� 
to a��anc� �ith an ���n �r�at�r co��it��nt to li���tock an� h��an h�althǤ �hi� ��ar ȋ	�͙͙Ȍ th� 

c�nt�r �ill ����n� a��ro�i�at�l� ͚͆͜͝ǡ͘͘͝ to ��n� ͙͟ �ro��ct�Ǥ �n a��itionǡ th� c�nt�r �ill contin�� to 
����ort cor� �aciliti�� an� contri��t� to th� ��rcha�� o� ����ntial r���arch �o�t�ar� an� ���i���ntǤ  
�lr�a��ǡ ��t�rnal ��n�in� �ro� c�nt�r �ac�lt� i� �ro��ct�� to �� a��ro�i�at�l� ͆͜Ǥ͝ �illion in 	�͙͙Ǥ

�h� c�nt�r �ill a�ain �� a �a�or contri��tor to th� �o��arati�� Ƭ ����ri��ntal ���icin� an� 
���lic ��alth ȋ�����Ȍ ����arch ����o�i��Ǥ  �h� ����� ����o�i�� �ro�i��� a ��n�� �or n�� inǦ
���ti�ator� ȋ�ra��at� �t���nt�ǡ �o�t�oc�ǡ an� r���arch a��i�tant �ro����or�Ȍ to �ain ����ri�nc� �r�Ǧ
��ntin� th�ir r���arch a� oral �r���ntation� in �ci�ntiƤc ���tin� �or�atǤ �h� ����o�i�� �r�� �ro� 
͙͝ �t���nt �r���ntation� at th� ina���ral ͚͘͘͟ ���nt to ͘͠ �r���ntation� at th� ͚͙͘͘ ����o�i�� 
�ith �artici�ant� r��r���ntin� ͚͘ �� ���art��nt� an� �ro�ra��Ǥ �or� than ͛͘͘ ��o�l� att�n��� th� 
͚Ǧ�a� ���ntǤ �n a��itional �oal o� th� ����o�i�� i� to �ro�ot� an� �acilitat� th� ����lo���nt o� 
r���arch colla�oration� a�on� �io���ical �ci�nti�t� �ro� th� �iơ�r�nt ca������ o� th� �ni��r�it�ǡ a 
�oal that clo��l� �arall�l� i��ortant o���cti��� o� th� c�nt�rǤ 

�h� c�nt�r �ill contin�� to incr�a�� it� in�ol����nt in r���arch trainin� o� ��t�rinar� �t���nt� 
an� �ra��at� �t���nt� �� �ro�i�in� incr�a��� o��ort�niti�� �or �����r int�rn�hi��ǡ �atchin� tra��l 
�rant�ǡ an� �ti��n� ���ra��� to h�l� r�cr�it an� r�tain ����rior �ra��at� �t���nt�Ǥ 

�n a��itionǡ th� ����� i� a��r���i��l� ��r��in� initiati��� in ����ral �iơ�r�nt ar�a� o� r�Ǧ
��arch ��rtin�nt to th� c�nt�rǤ � �ri�ar� �oal o� th��� initiati��� i� ra�i� �o����nt o� ��nchǦl���l 
�ci�nc� to th� clinic or �ar�ǡ iǤ�Ǥǡ tran�lational r���archǤ ��ta�li�h�� initiati��� incl��� in���ti�ation� 
o� ���in� an� canin� �t�� c�ll�Ǥ ����lo���nt� incl��� �arl� �ta�� int�raction� �ith �io���ical 
in���ti�ator� at �an��r�ilt �ni��r�it� in th� ��n�ral ar�a� o� �atholo�� an� la�orator� ani�al ���iǦ
cin�ǡ oncolo��ǡ o���it�ǡ an� �ia��t��Ǥ �h� c�nt�r i� ��n�in� �t�� c�ll initiati��� an� i� �ro�i�in� �arl� 
��n�in� �or ����lo�in� int�raction� �ith �an��r�ilt in���ti�ator�Ǥ  �h� oncolo�� initiati�� i� �nhanc�� 
�� �arli�r c�nt�r in���t��nt in a ����lo�in� colla�oration ��t���n ����� oncolo�i�t� an� th� �r�Ǧ
clinical i�a�in� �ro�� at th� �no��ill� �ranch o� th� �� ��alth �ci�nc�� ��nt�rǤ �hat �arli�r initiati�� 
ha� r���lt�� in th� ����� �artici�atin� in th� �ational �anc�r �n�tit�t� �o��arati�� �ncolo�� �rial 
�on�orti�� a� ��ll a� ha�in� ����lo��� a �at�r� colla�oration in�ol�in� ���Ȁ�� �cannin� o� cli�ntǦ
o�n�� ani�al�ǡ on� o� th� ��� ��ch int�raction� in th� co�ntr�Ǥ

�h� c�nt�r �ill contin�� to �artici�at� conc��t�all� an� �at�riall� in �trat��ic �lannin� to 
����lo� ar�a� o� in���ti�ati�� �tr�n�th in th� ����� an� th� �n�tit�t� o� ��ric�lt�r�Ǥ
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���n� 
oon Ba�k���n� 
oon Ba�k���n� 
oon Ba�k���n� 
oon Ba�k���n� 
oon Ba�k

���ociat� �ro����or

�atho�iolo�� ���art��nt

�h�ǡ �ni��r�it� o� �ar�lan�

͞ r���r��� ���lication� in ͚͘͘͡

�n a��ition to c�nt�r ��n��ǡ �rǤ 
Ba�kǯ� r���arch i� ����ort�� 
�� th� �ational �n�tit�t�� o� 
��alth an� th� ���rican �anǦ
c�r �oci�t�Ǥ

Taking Aim at Cancer Cells

�h� �ational �anc�r �n�tit�t� ��ti�at�� that o��r ͙͙ �illion 
���rican� ar� li�in� �ith canc�rǤ �h� tra�itional th�or� o� 
canc�r �r���ntion an� th�ra�� i� to �lock canc�r ����lo�Ǧ
��nt an�Ȁor �lo� or r���r�� th� �ro�r���ion o� th� �i��a�� 
�ia �r��� or h�r��Ǥ
�rǤ ���n� 
oon Ba�k ho��� to ���an� that tra�itional th�oǦ
r� to incl��� th� ��all a�o�nt� o� �n�r�� �r���nt in �la��a 
a� a tr�at��nt o�tionǤ �ci�nti�t� ha�� �o�n� that th� �a�� 
����tanc� ���� in t�l��i�ion� an� ƪ�or��c�nt li�ht ��l�� 
ȋcol� �la��aȌ ha� �ro�i�in� �io���ical a��lication�Ǥ  �rǤ Ba�k ���k� to ��t�r�in� �h�th�r 
�la��a ���o��r� aơ�ct� th� �ro�th o� ���ciƤc t���� o� color�ctalǡ �r�a�tǡ �ro�tat�ǡ l�n�ǡ an� 
�on� canc�r c�ll�Ǥ  �� i� �ho�n ��lo� ai�in� a �la��a torch at a c�llǦƤll�� ��tri �i�hǤ
�la��a t�chnolo�� i� an ��citin� n�� Ƥ�l� o� tr�at��nt that ha� alr�a�� �ro��n to �� �����l 
in �ro�otin� �o�n� h�alin�Ǥ �t� a�ilit� to attach to canc�r c�ll� �hil� l�a�in� �ini�al �a�a�� 
to h�alth� c�ll� i� �art o� it� all�r�Ǥ
�h� r���lt� o� �rǤ Ba�kǯ� r���arch �ill h�l� clinical �ci�nti�t� �ir�ct an� narro� th�ir �t��i�� o� 
�la��a th�ra�� to ���ciƤc canc�r t����Ǥ

Non-thermal (cold) atmospheric pressure 
plasma system
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�aria ��kano�a�aria ��kano�a�aria ��kano�a�aria ��kano�a�aria ��kano�a

����arch ���i�tant �ro����or

��all �ni�al �linical �ci�nc�� 
���art��nt

�h�ǡ �ni��r�it� o� �Ǥ
Ǥ �a�arik 
in �o�ic�ǡ �lo�ak �����lic

͚ r���r��� ���lication� in ͚͘͘͡

�n a��ition to c�nt�r ��n��ǡ 
�rǤ ��kano�aǯ� r���arch i� 
����ort�� �� th� Winn 	�lin� 
	o�n�ation an� 	ort �o��� 
�ni�al ��althǤ

Image-ining New Solutions

Wh�n th� �o�� ��n��� th� �r���nc� o� �o�� t���� o� �r�canc�ro�� or 
canc�ro�� ti�����ǡ it �ro��c�� c�cloo����na�� ȋ���Ȍ �n�����ǡ t���� o� 
ch��ical �����n��r� that �ro�ot� inƪa��ationǤ  �h�r��or�ǡ on� �a� 
to catch th��� canc�r� in th�ir �arli��t �ta��� an� i��ro�� �ro�no�i� i� 
to ��t�ct ���Ǥ
�rǤ �aria ��kano�a an� �rǤ �l�r�� ����n�r� h��oth��i�� that a ���Ǧ�� 
co��ination ȋ�o�itron ��i��ion to�o�ra�h� an� co���t�� to�o�raǦ
�h�Ȍ �ill allo� th�� to ��t�ct ���Ǧ͚ in �o�� an� cat�Ǥ  	ir�tǡ th�� �ill 
t��t th� ��a�i�ilit� o� ��in� ���ciƤc ra�ioacti�� �ol�tion� an� ƪ�or��c�nt 
��� trac�r� to i��nti�� ���Ǧ͚ in ti����� �ro� a r��o�itor� o� nat�rall�ǦocǦ
c�rrin� canc�r� in �o�� an� cat�Ǣ ��t th� r���lt� o� th� ����ri��nt� �ill 
��r�� a� a �rotot��� �or �arl� an� �or� �r�ci�� i�a�in� o� ���Ǧ͚Ǧ�o�iti�� canc�r� in h��an�Ǥ  
�h��� incl��� c�rtain color�ctalǡ �ancr�aticǡ l�n�ǡ an� �r�a�t canc�r�Ǥ
�� ���Ǧ͚ ���r���ion co�l� ��r�� a� a �ark�r �or �arl� ��t�ctionǡ th�n ���Ǧ�� co�l� �oin th� 
rank� �ith �a��o�ra�h�ǡ colono�co��ǡ an� oth�r t��t� �or r�co���n��� �cr��nin� �roc�Ǧ
��r�� to i��ro�� canc�r �ro�no���Ǥ

The center embraces 
translational research like 
that between Drs. Maria 
Cekanova and Alfred 
Legendre
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��iǦ�h�n ��i��iǦ�h�n ��i��iǦ�h�n ��i��iǦ�h�n ��i��iǦ�h�n ��i

���ociat� �ro����or

�atho�iolo�� 
���art��nt

�h�ǡ �ok�o �n�tit�t� 
o� ��chnolo��ǡ 

a�an

͛ r���r��� 
���lication� in ͚͘͘͡

LPA Smooths the Way for Heart Disease

Wh�n o�i�i��� lo�Ǧ��n�it� li�o�rot�in ȋ���Ȍǡ th� �oǦcall�� 
ǲ�a� chol��t�rolǳ �o�n� in th� �loo�ǡ �ro��c�� l��o�ho�Ǧ
�hati�ic aci� ȋ���Ȍǡ thi� ��� acc���lat�� in hi�h conc�ntraǦ
tion�ǡ contri��tin� to th� �or�ation o� l��ion� in art�ri�� an� 
l�a�in� to ath�ro�cl�ro�i�Ǥ  
�hi� �or� o� h�art �i��a�� ca���� th� inti�a o� th� art�Ǧ
rial �all� to thick�nǡ narro�in� th� �ath�a� �or �loo� ƪo� 
to th� h�art an� �rainǤ  �n ��ti�at�� ͙͞ �illion �Ǥ�Ǥ a��lt� 
��r� li�in� �ith ath�ro�cl�ro�i� in ͚͘͘͝ǡ an� ��nn����� �a� 
on� o� th� to� ͙͘ �tat�� in �trok� an� h�art attackǦr�lat�� ��ath�Ǥ
�rǤ ��iǦ�h�n ��i ha� ���n in���ti�atin� ho� ��� contri��t�� to art�rial �all thick�nin�ǡ ���Ǧ
ciƤcall� th� �roli��ration an� �i�ration o� ��ooth ���cl� c�ll� that ��il� �� in�i�� th� �allǤ  
�h� th�ori��� that ���͙͞ǡ an ���Ǧin��c�� �rot�in hi�hl� ���r����� in ath�ro�cl�rotic l��ion�ǡ 
contri��t�� to ��ooth ���cl� c�ll �roli��ration an� �i�rationǡ an� �h� ���k� to ��t�r�in� 
ho� ���͙͞ i� r���lat��Ǥ 
����arch ��r�or��� in �rǤ ��iǯ� la� �ill h�l� clinical �ci�nti�t� in ����lo�in� �r���ntion an� 
tr�at��nt ��a��r�� �or ��o�l� li�in� �ith h�art �i��a�� an� h�l� r���c� th� �ortalit� a��ociǦ
at�� �ith itǡ a� ��ll a� ��cr�a�� th� ��ti�at�� ͆͛͘͝ �illion co�t to �oci�t� �ach ��arǤ  

A proliferation of smooth muscle cells 
forms the neointima inside the artery

��iǦ�h�n ��i
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�a�h� �har�a�h� �har�a�h� �har�a�h� �har�a�h� �har

����arch ���ociat� �ro����or

�ar�� �ni�al �linical �ci�nc�� 
���art��nt

�h�ǡ �ni��r�it� o� �oonaǡ �n�ia

͚ r���r��� ���lication� in ͚͘͘͡

�n a��ition to c�nt�r ��n��ǡ �rǤ 
�harǯ� r���arch i� ����ort�� �� 
th� ���rican �ia��t�� ���oǦ
ciationǤ

A Healing Combination

����r�aric o����n th�ra�� ȋ�B��Ȍ i� �ho�n to �� �ơ�cti�� 
in i��ro�in� an� acc�l�ratin� th� h�alin� �roc��� in �an� 
�i��a��� ti�����Ǥ  �n �actǡ �B�� r���c�� h�alin� ti�� �� hal� 
in �o�� �ati�nt�Ǥ  
�rǤ �a�h� �harǯ� r���arch �oc�� li�� in ��t�r�inin� ho� 
�B�� achi���� thi� �ơ�ctǡ an� �artic�larl� th� in�ol����nt 
o� a��lt ����nch��al �t�� c�ll� ȋ����ȌǤ  �h��� �t�� c�ll� 
ar� �l�ri�ot�nt Ȃ a�l� to �iơ�r�ntiat� into a �ari�t� o� c�ll 
t���� Ȃ an� ha�� ���n ���� �or t�n�on an� li�a��nt r��air 
in co���tition hor���Ǥ �rǤ �har h��oth��i��� that �B�� �a� i��ro�� ti���� h�alin� �� inǦ
cr�a�in� �t�� c�ll� circ�latin� in th� �loo�ǡ th�r��� �akin� �or� �t�� c�ll� a�aila�l� at th� 
�it� o� in��r�Ǥ �h��� c�ll�ǡ tho��ht to ori�inat� �ro� �on� �arro�ǡ �a� th�n h�l� th� �o�� 
r��air it��l�Ǥ
��r �t��i�� to ��cc�����ll� i�olat� ���� �ro� �at ti���� an� �loo� in �oth hor��� an� �o�� �ill 
�ro�i�� �����l in�or�ation �or ��in� h���r�aric o����n an� �t�� c�ll th�ra�� ��n�r�i�ticall� 
in �oth ���ci��Ǥ  �rǤ �harǯ� r���arch �ro�� al�o �a� ��n�rat� in�or�ation ��n�Ƥcial to h��an 
�i��a���Ǥ 

Dr. Dennis Geiser leads a horse into the 
hyperbaric oxygen chamber
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�t��h�n �ania�t��h�n �ania�t��h�n �ania�t��h�n �ania�t��h�n �ania

Mapping Methicillin Resistance

�t took onl� ͚ ��ar� ȋ͙͡͝͡Ǧ͙͙͡͞Ȍ �or �o�� ��nicillinǦr��i�tant 
�ta�h�lococci �act�ria to ��co�� r��i�tant to th� anti�iotic 
��thicillinǤ  �h� contin��� ��r�a� o� ��thicillin r��i�tanc� ha� 
��co�� a ��rio�� ���lic h�alth conc�rn in th� tr�at��nt o� 
h��an�ǡ co��anion ani�al�ǡ an� �or� r�c�ntl�ǡ li���tockǤ �nǦ
�c�otal r��ort� in�icat� r��ional �iơ�r�nc�� in th� inci��nc� o� 
��thicillin r��i�tanc� in th� �nit�� �tat��Ǥ 
�o conƤr� th��� r��ort�ǡ �rǤ �t��h�n �ania an� �rǤ �a�i� B�Ǧ
�i� ha�� �a���� �����cǡ th� ��t o� chro�o�o��� r���on�i�l� 
�or tran���rrin� th� ��thicillinǦr��i�tant ��n� in Staphylococcus 
pseudintermedius i�olat��Ǥ �n th� �a�t ��nn����� r��ionǡ th� S. 
pseudintermedius �����c i� i��ntical to that �o�n� in S. aureusǤ  �hi� i� th� Ƥr�t �i�co��r� o� 
i��ntical �����c that aơ�ct �oth h��an� ȋS. aureusȌ an� ani�al� ȋS. pseudintermediusȌ an� 
������t� an ��chan�� o� ��thicillinǦr��i�tant ��n�� ��t���n ���ci�� o� �act�riaǤ  
�h�ir n��t �t�� i� to ��t�r�in� th� ��n�tic �ack�ro�n�� o� S. pseudintermedius i�olat�� colǦ
l�ct�� �ro� �ario�� r��ion� in th� �nit�� �tat�� to �ro�i�� in�i�ht� into th� ��chani��� o� 
��n� tran���r a�on� �act�ria an� o��n �oor� to ��tho�� o� controlǤ  

Co-investigator Dr. David Bemis

�ro����or

�o��arati�� ���icin� 
���art��nt

�h�ǡ �ni��r�it� o� 	lori�a

͠ r���r��� ���lication� in 
͚͘͘͡

�n a��ition to c�nt�r ��n��ǡ 
�rǤ �aniaǯ� r���arch i� ���Ǧ
�ort�� �� �i�co��r �i�� in 
���ricaǡ �orri� �ni�al 
	o�n�ationǡ �ciǦ��cǡ an� 
oth�r �ri�at� in���tr� 
��n��Ǥ
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�il���ar� �ch�ll�r�il���ar� �ch�ll�r�il���ar� �ch�ll�r�il���ar� �ch�ll�r�il���ar� �ch�ll�r

�ro����or

�atho�iolo�� ���art��nt

�h�ǡ 
��t�� ��i�i� �ni��r�it�ǡ 

�r�an�

͝ r���r��� ���lication� in ͚͘͘͡

�n a��ition to c�nt�r ��n��ǡ �rǤ 
�ch�ll�rǯ� r���arch i� ����ortǦ
�� �� th� �ational ��n� �anc�r 
�artn�r�hi� an� th� �ational 
�n�tit�t�� o� ��althǤ

Stress and Cancer: A Smoking Gun

�tr���Ǥ  �tǯ� �hat �oti�at�� �o�� o� �� to ��t thin�� �on�Ǥ  �tillǡ inǦ
cr�a��� in �tr��� hor�on�� �nhanc� o�r ��ln�ra�ilit� to n���ro�� 
�i��a���Ǥ  �n �artic�larǡ �tr��� �a� �� a �ot�nt �ri�in� �orc� in canc�r 
����lo���nt an� �ro�r���ionǤ  �h� ���rican �anc�r �oci�t�ǯ� ͚͘͘͡ 
�tati�tic� �ho� that lo� �ocio�cono�ic �tat��ǡ �hich o�t�n cr�at�� 
chronic �tr���ǡ i� a��ociat�� �ith hi�h�r inci��nc� an� �ortalit� o� all 
canc�r�Ǥ
With h�r �ni��� n�� �ro��ctǡ �rǤ �il���ar� �ch�ll�r i� ��a�inin� ho� 
chronic �tr��� to��th�r �ith chronic nicotin� ���o��r� co�nt�ract 
canc�r �r���ntionǤ �icotin� alon� an� �tr��� hor�on�� alon� acti�at� a��n�l�l c�cla��ǡ an �nǦ
���� that ��nth��i��� c�clic a��no�in� �ono�ho��hat� ȋc���Ȍ �i�nalin�ǡ �hich i� i��ortant 
in �an� �iolo�ical �roc�����Ǥ �n inhi�itor in th� c�ntral n�r�o�� ���t�� kno�n a� �a��aǦ
a�ino��t�ric aci� ȋ
�B�Ȍ nor�all� co�nt�r�alanc�� th� acti�it� o� th��� �ath�a�� �� inhi�itǦ
in� a��n�l�l c�la�� acti�ationǤ  �o����rǡ th� co��ination o� th� �ơ�ct� o� ��okin� an� �tr��� 
�irt�all� �h�t� �o�n 
�B� �ro��ctionǤ �t i� �rǤ �ch�ll�rǯ� ��li�� that tr�at��nt �ith 
�B� �ill 
r���r�� all n��ati�� �ơ�ct� o� c��� �i�nalin� �� r��torin� th� �o��ǯ� a�ilit� to r��air it��l� 
thro��h inhi�ition o� a��n�l�l c�cla�� acti�ationǤ 

Nicotine and stress may 
work synergistically against 
cancer treatment.
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��aǦ�hain �o��rt Wan���aǦ�hain �o��rt Wan���aǦ�hain �o��rt Wan���aǦ�hain �o��rt Wan���aǦ�hain �o��rt Wan�
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�o��arati�� ���icin� 
���art��nt

�h�ǡ �ni��r�it� o� �ir�inia

��� ���i�Ǥǡ �ational �h�n�Ǧ
��in� �ni��r�it�ǡ �ai�an

͙ r���r��� ���lication in ͚͘͘͡

�n a��ition to c�nt�r ��n��ǡ �rǤ 
Wan�ǯ� r���arch i� ����ort�� 
�� th� �ational �n�tit�t�� o� 
��althǤ

Nature’s Cancer Prevention

Br�a�t canc�r i� th� �o�t co��on t��� o� canc�r 
a�on� �o��n in �orth ���ricaǡ an� o��r ͘͟ά o� 
�r�a�t canc�r ca��� ar� attri��ta�l� to �n�iron��nǦ
tal carcino��n ���o��r�Ǥ  �o�� �r�a�t canc�r� ar� 
carcino�a� that ��ol�� �ro� �r�canc�ro�� ��ct 
c�ll�ǡ �hich ar� con�i��r�� th� �arli��t �or� o� �r�a�t canc�rǤ �t ha� r�c�ntl� ���n �o�t�lat�� 
that thi� �arl� �or� o� �r�a�t canc�r i� ��n�rat�� an� �aintain�� �� a t��� o� �t�� c�llǤ  
�rǤ ��aǦ�hain �o��rt Wan�ǯ� r���arch �ro�� h��oth��i��� that th��� �t�� c�ll� �a� �� lo�iǦ
cal tar��t� �or �arl� �r���ntion o� �ro�r���i�� �r�a�t canc�rǤ �i� la�orator� ha� ����lo��� a 
c�ll �o��l ���t�� in �hich ��tr���l� lo� �o��� o� carcino��n� can �� intro��c�� to �r�a�t 
c�ll� to �i�ic th� �a�ǦtoǦ�a� ���o��r� �nco�nt�r�� in h��an�Ǥ  �h�� ha�� ���n a�l� to inǦ
��c� �r�canc�ro�� carcino�a� in th��� c�ll� in or��r to t��t th� ��n�Ƥt� o� �i�tar� th�ra���Ǧ
tic� �o�n� in �r��n t�a an� �ra�� ���� ��tractǤ  
�o��l�tion o� thi� r���arch �ill ai� ����lo��r� o� �i�tar� ����l���nt� �or tr�at��nt an� �r�Ǧ
��ntion o� �r�a�t canc�rǡ a� ��ll a� inƪ��nc� �i�tar� r��i��n� in tho�� at ri�k �or canc�r an� 
tho�� li�in� �ith canc�rǤ

Green tea and grape seed extract as cancer prevention 
measures

�har��kiȀ	lickr�r Wa��Ȁ	lickr
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����in ������in ������in ������in ������in ��

�ro����or

�atho�iolo�� ���art��nt

�h�ǡ �ok�o �n�tit�t� o� ��chǦ
nolo��ǡ 
a�an

͛ r���r��� ���lication� in ͚͘͘͡

�n a��ition to c�nt�r ��n��ǡ 
�rǤ ��ǯ� r���arch i� ����ort�� 
�� th� �ational �n�tit�t�� o� 
��althǡ th� ���rican ��alth 
���i�tanc� 	o�n�ationǡ an� th� 
�l�h�i��rǯ� ���ociationǤ

Solving the Alzheimer’s Mystery

�l�h�i��rǯ� �i��a�� i� th� Ƥ�th l�a�in� ca��� o� ��ath in th� �nit�� 
�tat��Ǥ B�t���n ͚͘͘͘ an� ͚͘͘͞ǡ �l�h�i��rǯ� ��ath� incr�a��� �� 
͜͞Ǥ͙άǡ �h�r�a� oth�r ca���� o� ��athǡ ��ch a� h�art �i��a��ǡ ha�� ��Ǧ
cr�a���Ǥ �hi� �ra�atic an� alar�in� ri�� in �l�h�i��rǯ� ��ath� �ak�� 
�n��r�tan�in� th� �i��a�� all th� �or� i��ortantǤ 

�h� ��chani��� that ca��� n��ron ��ath a��ociat�� �ith �l�h�i��rǯ� 
�i��a�� ar� �till not ��ll �n��r�too�ǡ ��t on� o� th� �ro�o��� ��chani��� 
i� a�o�to�i�ǡ �hich i� a ��n�ticall�Ǧ��t�r�in�� �roc��� o� c�ll ��l�Ǧ��Ǧ
�tr�ctionǤ 

�rǤ ����in ��ǯ� r���arch �ro�� ��li���� that �r���nilinǦa��ociat�� �rot�in ȋ����Ȍ �a� ��r�� 
a� an a�a�tor �ol�c�l� to r�la� a�o�totic �i�nal�ǡ an� th�� �a� �la� an i��ortant rol� in th� 
n��ronal ����n�ration �o�n� in ��h�i��rǯ� �i��a��Ǥ   �h� �oal o� hi� �t��i�� i� to ��t�r�in� 
����ǯ� rol� in or��r to ��rth�r th� �o�n�ation �or ��t�r� clinical r���arch ai��� at �r���ntin� 
an� tr�atin� thi� ���a�tatin� �i��a��Ǥ 

Dr. Xu is unlocking the 
secrets of the Alzheim-
er’s brain

��kl �o��ntin�Ȁ	lickr
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�a�i� Brian�a�i� Brian�a�i� Brian�a�i� Brian�a�i� Brian

�ro����or

�atho�iolo�� ���art��nt

���ǡ �h�ǡ �ichi�an �tat� 
�ni��r�it�

͙ r���r��� ���lication in ͚͘͘͡

�n a��ition to c�nt�r ��n��ǡ �rǤ 
Brianǯ� r���arch i� ����ort�� 
�� th� �ational �n�tit�t�� o� 
��althǤ

Riboswitch: On the Right Track to a Coronavirus Cure

�orona�ir�� i� a �ir�� �o�n� in �a��al� ȋincl��in� h��an�Ȍ an� �ir�� that a�Ǧ
��ct� th� r���irator� an� �a�troint��tinal tract�ǡ a� ��ll a� th� c�ntral n�r�o�� 
���t��Ǥ �t i� r���on�i�l� �or th� co��on col� an� �or� ��rio�� illn����� lik� 
���� ȋ����r� ac�t� r���irator� ��n�ro��Ȍ in h��an� ��t al�o i��act� th� �ar� 
in���tr� in ��in�ǡ cattl�ǡ an� chick�n�Ǥ  �ik� oth�r �ir����ǡ it i� contain� a ���ciƤc 
�rot�in �tr�ct�r�Ǥ  

�n ͙͡͡͡ǡ �rǤ �a�i� Brian �i�co��r�� a ri�o��itch in th� corona�ir��Ǥ � ri�o��itch 
i� a �ni��� r���lator� ��� �ol�c�l� that a �ir�� ��n�rall� ���loit� �or it� o�n 
r��lication an� ����r���ion o� �rot�in ��nth��i�Ǥ  �inc� hi� �i�co��r�ǡ h� ha� 
���n �orkin� on ��t�r�inin� th� ��act ��nction o� th� ri�o��itch in th� corona�ir��Ǥ  With on� o� hi� 
r�c�nt ����ri��nt�ǡ h� o���r��� a �ra�atic ����r���ion o� c�ll�lar �rot�in ��nth��i� in corona�ir��Ǧ
in��ct�� c�ll�ǡ an� h� ��li���� that thi� chan�� i� in�icati�� o� an int�rnal ri�o�o�� �ntr� �it� ȋ����Ȍ 
o� th� corona�ir��Ǥ �hi� ���� allo�� �or initiation o� �rot�in ��il�in� in th� �i��l� o� a �����n��r 
��� �����nc� ��r��� at th� �n�Ǥ �� th� corona�ir�� �nt�r� at thi� �ointǡ it �tan�� to r�a�on that th� 
�ir�� �o�l� ����r��� th� �rot�in ��nth��i�Ǥ   

�hi� �ncharact�ri�tic ��chani�� o� �ntr� �a� allo� �ci�nti�t� to ���loit th� r���lation o� th� ri�oǦ
��itch in corona�ir��Ǧin��ct�� c�ll�ǡ an� th�� ����lo� �a�� to tr�at th� �ir�� in ani�al� an� h��an� 
alik�Ǥ  

�t���nWȀ	lickr
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�ichola� 	rank�ichola� 	rank�ichola� 	rank�ichola� 	rank�ichola� 	rank

���ociat� �ro����or

�ar�� �ni�al �linical �ci�nc�� 
���art��nt

���ǡ �h�ǡ ��r��� �ni��r�it�

͝ r���r��� ���lication� in ͚͘͘͡

�n a��ition to c�nt�r ��n��ǡ �rǤ 
	rankǯ� r���arch i� ����ort�� 
�� th� 
ra��on 
ock�� �l��ǡ 
��art�ak ���in�ǡ ���rican 
�oll��� o� ��t�rinar� �nt�rnal 
���icin�ǡ an� �lo��ǡ �ncǤ

Diagnosing Insulin Resistance in Horses

�n hor���ǡ �ia�no�in� in��lin r��i�tanc� i� i��ortant ��Ǧ
ca��� thi� r��i�tanc� �r��i��o��� th� ani�al to la�initi�ǡ an 
inƪa��ator� con�ition thatǡ in it� �or�t �or�ǡ ca���� th� 
hoo� �all to ���arat� �ro� th� �on�Ǥ �� not tr�at�� a��roǦ
�riat�l�ǡ la�initi� can r���lt in ��r�an�nt la��n���ǡ �orc�� 
r�tir���ntǡ or ��thana�iaǤ
�n��lin r��i�tanc� i� o�t�n �ia�no��� �� ��a��rin� �l�co�� 
conc�ntration �ithin a �in�l� �loo� �a��l�ǡ a� �ith h��an� 
�ho �o th�ir o�n �ia��tic t��tin�Ǥ  ����r�nc� ran��� �or 
�l�co�� an� in��lin conc�ntration� ar� a�aila�l� �or h��an�ǡ ��t a��ro�riat� ran��� ha�� not 
���n ��t�r�in�� �or hor���Ǥ  
�rǤ �ichola� 	rank h��oth��i��� that �loo� in��lin conc�ntration� ar� aơ�ct�� �� �actor� 
oth�r than in��lin r��i�tanc�ǡ an� th��� ���t �� i��ntiƤ�� an� ��antiƤ��Ǥ  �� i� �oc���� on 
��a��rin� ho�rǦtoǦho�rǡ �a�ǦtoǦ�a�ǡ an� �onthǦtoǦ�onth �aria�ilit� in �loo� �l�co�� an� 
in��lin l���l� in h�alth� an� in��linǦr��i�tant hor���Ǥ �n a��itionǡ h� i� a�����in� th� �ơ�ct� o� 
�i�t �� coll�ctin� an� anal��in� �a�t�r� �ra�� an� ha� �a��l��Ǥ
�i� �lti�at� �oal i� to i��ro�� th� acc�rac� o� �ia�no�tic t��tin� �or in��lin r��i�tanc� in 
hor���Ǥ

Medical resident Dr. Ferenc Tóth performs a 
lameness exam with a lameness locator
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�ar�o �ollan��ar�o �ollan��ar�o �ollan��ar�o �ollan��ar�o �ollan�

���ociat� �ro����or

�o��arati�� ���icin� 
���art��nt

���ǡ ���k���� �ni��r�it�Ǣ 
�h�ǡ �ichi�an �tat� �ni��r�it�

�n �cto��r ͚͘͘͡ǡ �rǤ �olǦ
lan� �oin�� th� ���� a� th� 
national �ro�ra� l�a��r �or 
��t�rinar� �ol�c�lar i���nolǦ
o�� an� �icro�iolo�� in th� 
�ational �n�tit�t� o� 	oo� an� 
��ric�lt�r�Ǥ

Bovine Stem Cells that Renew and Repair

�a�titi� i� an inƪa��ator� con�ition in co�� that can la�t 
�or �onth� or ���n ��ar�ǡ n��ati��l� aơ�ctin� �ilk �roǦ
��ction �� ca��in� a�nor�al �ilk or lo��rin� �ro��ction 
��antit�Ǥ  �r�li�inar� r���arch �ho�� that th� �act�rial 
�atho��n� that ca��� �a�titi� �a� �� aơ�ct�� �� �o�in� 
�a��ar� �lan� �t�� c�ll�Ǥ  

�a��ar� �lan� ��ith�lial ti���� ����lo�� �ro� �t�� c�ll� 
ca�a�l� o� ��l�Ǧr�n��al ȋ�or ti���� r�n��alȌ an� �iơ�r�ntiaǦ
tion ȋ�or ti���� �aint�nanc� or r��airȌǤ  �hi� �a�t ��arǡ �rǤ �ar�o �ollan� �o��ht to ���arat� 
th� �t�� c�ll� into �n�iơ�r�ntiat�� ȋ��l�Ǧr�n��alȌ an� �iơ�r�ntiat�� ����o��lation� an� th�n 
to �roƤl� th� ��n�� o� th��� ��r� �o��lation� to ����lo� ��n�tic Ƥn��r�rint� o� ��l�Ǧr�n��al 
an� �iơ�r�ntiationǤ  

�ontrol o� th��� ��chani��� �a� �na�l� th� �ani��lation o� �t�� c�ll� �or th� ����lo���nt 
o� c�ll an� ti����Ǧ�a��� r��lac���nt th�ra�i�� �or �a�a��� or �����nctional ti�����ǡ lik� 
tho�� aơ�ct�� �� �a�titi�Ǥ ��r r���lt� �ill �ro�i�� in�i�ht on th� �ir�ction �or ��t�r� r���arch 
on th� int�raction o� �t�� c�ll� �ith �a�ti�i�Ǧca��in� �act�rial �atho��n�Ǥ  

Stem cells may be a way to treat mastitis 
in dairy cattle
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�h�ǡ �h� �hio �tat� �ni��r�it�

͡ r���r��� ���lication� in ͚͘͘͡

�n a��ition to c�nt�r ��n��ǡ �rǤ 
�li��rǯ� r���arch i� ����ort�� 
�� 	ort �o��� �ni�al ��althǡ 
���a�alǡ �Ƥ��r �ni�al ��althǡ 
����ǡ an� oth�r �ri�at� in���Ǧ
tr�Ǥ

Mastitis Vaccine Production

�a�titi�ǡ an inƪa��ator� con�ition o� th� ����rǡ i� th� 
�o�t co��on an� �o�t co�tl� �i��a�� in �air� cattl�Ǥ �h� 
�i��a�� cr�at�� �i�co��ort �or th� ani�alǡ a� ��ll a� a�norǦ
�aliti�� an� lo��r �i�l� in th� �ilk th� co� �ro��c��Ǥ  

�rǤ �t��h�n �li��r ha� ���n �t���in� �a�titi� ca���� �� 
Streptococcus uberis �act�ria �or o��r a ��ca��Ǥ   �i� r�Ǧ
��arch r���lt�� in th� �i�co��r� o� a no��l �act�rial �rot�inǡ 
th� S. uberis ��h��ion �ol�c�l� ȋ����Ȍǡ �hich i� a �actor in 
th� ����lo���nt o� S. uberis �a�titi�Ǥ  

�hi� �a�t ��arǡ �rǤ �li��rǯ� �oc�� �a� to charact�ri�� th� ��tant ��n� ��a in an S. uberis �train 
on th� �a� to cr�atin� a �accin� to �r���nt an� control S. uberis �a�titi� in �air� co��Ǥ �hi� 
�accin� �o�l� �nhanc� i���nit� at ti��� �h�n �a��ar� �lan�� ar� �or� ���c��ti�l�ǡ lik� 
aro�n� th� ti�� o� cal�in� an� ��rin� nonǦlactatin� ��rio��Ǥ  �� ��li���� that ��l�tin� th� ��a 
��n� �ill inhi�it ���� �ro��ction an� r���c� �ir�l�nc� o� th� S. uberis �act�ria that ca��� 
�a�titi�Ǥ

A mastitis vaccine would help Tennessee 
farmers financially
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ina �i�h�tti
ina �i�h�tti
ina �i�h�tti
ina �i�h�tti
ina �i�h�tti

���ociat� �ro����or

�ni�al �ci�nc� ���art��nt

�h�ǡ ��nn��l�ania �tat� �niǦ
��r�it�

Heat Stress and Mastitis in Cattle

W� ha�� h�ar� th� �arnin�� ���or�ǣ  �h�n th� t����rat�r� ri��� o�t�i��ǡ 
�rink �l�nt� o� ƪ�i��ǡ tak� it �a��ǡ an� �ta� in�i�� in th� cool air a� ��ch 
a� �o��i�l�Ǥ  W� kno� h�at �tr��� can aơ�ct h��an�ǡ ��t �hat a�o�t 
co��ǫ  �attl� ar� �airl� a���t at a�a�tin� to ��ath�r con�ition�ǡ ��t ��Ǧ
tr��� h�at can ha�� an �ơ�ct on th��ǡ tooǤ  

��at �tr��� �ra�aticall� incr�a��� th� inci��nc�ǡ �or�i�it�ǡ an� �ortalit� 
o� �a�titi� in co��Ǥ  �a�titi�ǡ an inƪa��ator�Ǧ�a��� in��ctio�� �i��a�� o� 
th� co�ǯ� ����r�ǡ i� �cono�icall� ���a�tatin� to th� �air� in���tr�ǡ �hich 
lo��� a��ro�i�at�l� ͚͆ �illion �ach ��ar to th� �i��a��Ǥ

�rǤ 
ina �i�h�tti ha� ���n �t���in� th� �ơ�ct� o� h�at �tr��� on �a�titi� 
an� �a�� to r���c� ��c���i�� inƪa��ator� r���on��� to �act�rial in��cǦ
tion ��rin� �tr���Ǥ  �n �artic�larǡ �h� i� lookin� at ho� h�at �tr��� aơ�ct� conc�ntration� o� 
nor��in��hrin�ǡ a �tr��� hor�on�ǡ in �ilk an� �la��aǤ  �or��in��hrin� �a� th�n �� ���� a� 
a �io�ark�r to �r��ict co�� �or� ���c��ti�l� to in��ctionǤ �h� in�or�ation �ain�� �ro� th��� 
�t��i�� �a� al�o �� ���� to ����lo� �r��� to tar��t th� nor��in��hrin� �ath�a� to all��iat� 
an�Ȁor �o��rat� th� ri�k o� �a�titi� ��rin� th� �����rǤ

Farm and lab collide in 
Pighetti’s research
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Barr� �o���Barr� �o���Barr� �o���Barr� �o���Barr� �o���Barr� �o���Barr� �o���Barr� �o���Barr� �o���Barr� �o���

�i�tin��i�h�� �ro����or

�atho�iolo�� ���art��nt

B��cǡ ��cǡ �ni��r�it� o� Bri�Ǧ
tolǡ �n�lan�Ǣ �h�ǡ �ni��r�it� o� 

��l�hǡ �ana�a

͚ r���r��� ���lication� in ͚͘͘͡

�n a��ition to c�nt�r ��n��ǡ �rǤ 
�o���ǯ� r���arch i� ����ort�� 
�� th� �ational �n�tit�t�� o� 
��althǤ

Controlling Stromal Keratitis

�n��ction o� th� ��� �ith h�r��� �i��l�� �ir��Ǧ͙ ȋ���Ǧ͙Ȍ r���lt� 
in a chronicǡ inƪa��ator� r�action kno�n a� �tro�al k�ratiti�ǡ 
�hich can r���lt in �lin�n���Ǥ  �ontrollin� inƪa��ator� �i��a��� 
i� chall�n�in�ǡ �artic�larl� i� tr�at��nt ���in� lat� a�t�r initial 
in��ctionǤ  

��c�nt �t��i�� ������t that �al�ctin�ǡ a �a�il� o� car�oh��rat�Ǧ
�in�in� �rot�in�ǡ �la� a cr�cial rol� in r���latin� i���n� r�Ǧ
��on�� to inƪa��ationǤ  ��on� th���ǡ �al�ctinǦ͙ ha� ���r��� 
a� a k�� �la��r in r���latin� th� �o��ǯ� inƪa��ator� r���on�� to ���Ǧ͙Ǥ  

�rǤ Barr� �o��� an� hi� r���arch t�a� �ro�o�� that a��ini�t�rin� �al�ctinǦ͙ a� a tr�at��nt 
�ill �ra�ticall� r���c� th� ����rit� o� �tro�al k�ratiti� l��ion� in th� ���Ǥ  �h�ir �t��i�� �oc�� 
on ho� �al�ctinǦ͙ achi���� it� �ơ�ctǡ �artic�larl� a� it r�lat�� to th� �ri�ar� orch��trator� o� 
��� l��ion�ǡ ��͜ή c�ll�Ǥ  �h�� ��li��� that �al�ctinǦ͙ th�ra�� �a� r��r���nt a n��ǡ �ractical 
�trat��� to control ���Ǧ͙Ǧin��c�� l��ion�ǡ th� �o�t co��on ca��� o� �lin�n��� in th� in���Ǧ
triali��� �orl�Ǥ

Galectin-1 protein may reduce the 
severity of stromal keratitis.
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Brian WhitlockBrian WhitlockBrian WhitlockBrian WhitlockBrian Whitlock

���i�tant �ro����or
�ar�� �ni�al �linical 
�ci�nc�� ���art��nt
���ǡ �h�ǡ ����rn �ni��r�it�

Improving Reproduction in Cattle

���ro��cti�� in�ƥci�nc� in �ar� ani�al� ��ch a� �air� cattl� 
an� �h��� i� a �orl��i�� �ro�l�� �or �ar��r� an� con����r� 
alik�Ǥ ���n �li�ht i��ro����nt� in r��ro��cti�� ��r�or�anc� 
co�l� ha�� lar�� �ơ�ct� on �oo� ani�al �ro��ctionǤ �h� n��roǦ
���ti�� ki�����tin �ti��lat�� �ro�th hor�on� r�l�a�� an� i� 
r���ir�� �or nor�al r��ro��ctionǤ �o����rǡ th� ��chani��� �nǦ
��rl�in� ki�����tinǯ� �ơ�ct on �ro�th hor�on�� ha�� not ���n 
��t�r�in�� in lar�� r��inant�Ǥ 

�rǤ Brian Whitlockǯ� r���arch �oci ar� ho� �iơ�r�nt �h��iolo�ic con�ition� aơ�ct �ro�th horǦ
�on� r�l�a�� �ia ki�����tinǡ a� ��ll a� ho� ki�����tin aơ�ct� o��lation in cattl� Ǥ  �� ha� 
��t�r�in�� that ki�����tin �ti��lat�� circ�latin� �ro�th hor�on� conc�ntration� a�t�r �r�Ǧ
tr�at��nt �ith �ona�al r��ro��ction �t�roi��Ǥ �i� �arl� �ata ����ort th� notion that ki�Ǧ
����tin �a� �� �����l in in��cin� o��lation in cattl�Ǥ   �h��� �t��i��ǡ th�nǡ �a� ha�� clinical 
a��lication� on th� �ar�Ǥ

Reproductive efficiency is important 
to Tennessee cattle farmers.
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Publications and Presentations

���n� 
oon Ba�k ȋ�Ǥ ͙͟Ȍ

Baek SJǡ ��khthankar �Ǥ 
r��n t�a cat�chin� in color�ctal canc�rǤ �nǣ �c�inl�� �ǡ 
a�i��on �ǡ ���Ǥ 
Handbook of Green Tea and Human Health. ��� �orkǣ �o�a �ci�nc� ���li�h�r�Ǣ͚͘͘͡ǣ͚͛͝Ȃ͛͜͞Ǥ

Baek SJǡ �c�nt�� �	ǡ ����n�r� �Ǥ �h��o�r���nti�� co��o�n�� an� canin� canc�r ȏr��i��ȐǤ Vet-
erinary Pathology ͚͘͘͡Ǣ͜͞ǣ͟͝͞Ȃ͝͠͠Ǥ

�hoi �
ǡ �h�n� ��ǡ �i� �
ǡ �oon ��ǡ �hoi ��ǡ �an ���nin��n �ǡ Baek SJǡ �t alǤ �i�nal �ath�a� o� 
͙͟�Ǧ��tra�iolǦin��c�� ���͝B ���r���ion in h��an air�a� ��ith�lial c�ll�Ǥ American Journal of Respiratory Cellular and 
Molecular Biology ͚͘͘͡Ǣ͘͜ǣ͙͞͠Ȃ͙͟͠Ǥ 

	r� ��ǡ �irk ��ǡ �i���tt 
�ǡ �ani�l 
Bǡ Baek SJǡ �t alǤ �han��� in h��atic ��n� ���r���ion in �o�� �ith ����ri��ntall�Ǧ
in��c�� n�tritional iron ��Ƥci�nc�Ǥ Veterinary Clinical Pathology ͚͘͘͡Ǣ͛͠ǣ͙͛Ȃ͙͡Ǥ

��kano�a �ǡ ��� ��ǡ ��khthankar �ǡ �onn�ll �ǡ �lin� ��ǡ 	i�ch�r ��ǡ Baek SJǤ �on�t�roi�al antiǦinƪa��ator� �r��Ǧ
acti�at�� ��n�Ǧ͙ ���r���ion inhi�it� �r�than�Ǧin��c�� ��l�onar� t��ori��n��i� in tran���nic �ic�Ǥ Cancer Prevention 
Research ͚͘͘͡Ǣ͚ǣ͘͜͝Ȃ͜͝͠Ǥ

���chi 
ǡ �hr��o��r�i� �ǡ ��� ��ǡ Baek SJǡ �an��n�ach �ǡ �lin� ��Ǥ � r�ci�rocal r�lation�hi� ��i�t� ��t���n non�t�roiǦ
�al antiǦinƪa��ator� �r��Ǧacti�at�� ��n�Ǧ͙ ȋ��
Ǧ͙Ȍ an� c�cloo����na��Ǧ͚Ǥ Cancer Letters ͚͘͘͡Ǣ͚͚͠ǣ͙͚͝Ȃ͙͝͠Ǥ

��r�tich �ǡ ��kano�a �ǡ ��r�t �ǡ Baek SJǡ �har �Ǥ ���� a�oni�t� �o�nǦr���lat� th� ���r���ion o� Atp10c ���� ��rǦ
in� a�i�o��n��i�Ǥ Open Obesity Journal ͚͘͘͡Ǣ͙ǣ͙͜Ȃ͜͠Ǥ

�a��� �ǡ �o�hioka �ǡ �a�itani �ǡ Watana�� �ǡ Baek SJǡ �lin� ��Ǥ �h� c�cloo����na�� inhi�itor ��lin�ac ��lƤ�� inhi�it� 
��͜ ���r���ion an� ����r����� th� �ro�th o� �lio�la�to�a c�ll�Ǥ Cancer Prevention Research ͚͘͘͡Ǣ͚ǣ͙͘͠͠Ȃ͙͘͡͡Ǥ

Baek SJǤ ���cial ���inarǤ �n�it�� �r���ntation atǣ �ni��r�it� o� �la�a�a at Bir�in�ha�ǡ �i�i�ion o� ���atolo��Ȁ�nǦ
colo��Ǣ  ��ril ͚͘͘͡Ǥ

Baek SJ. �roa�o�totic �rot�in ��
Ǧ͙ ����r����� inƪa��ationǤ �r���nt�� atǣ ͚n� Worl� �anc�r �on�r���Ǣ 
�n� ͚͚ǡ 
͚͘͘͡Ǣ B�i�in�ǡ �hinaǤ

Baek SJǤ 
r��n t�a an� antiǦcarcino��n��i�Ǥ �r���nt�� �orǣ �h� �o�al 
ol��n 
��il�� �h� �ro�ra�ǡ �ahi�ol �ni��r�it�Ǣ 
�cto��r ͙͜ǡ ͚͘͘͡ǢBan�kokǡ �hailan�Ǥ

��khthankar �ǡ ��kano�a �ǡ Baek SJǤ 
r��n t�a cat�chin�ǣ ����r���ion o� a no��l �ot�ntial c�ll �roli��ratorǡ ����͞ǡ 
in h��an color�ctal canc�rǤ �r���nt�� atǣ ���rican ���ociation �or �anc�r ����arch ͙͘͘th �nn�al ���tin�Ǣ ��ril ͙͠ǡ 
͚͘͘͡Ǣ ��n��rǡ ��Ǥ

��� ��ǡ �ri�ana��n �ǡ Baek SJǤ �a��aicin acti�at�� antiǦt��ori��nic �rot�in ��
Ǧ͙ thro��h ���Ǧǡ 
��͛ ��taǡ an� �Ȁ
�B� ��taǦ���iat�� �ath�a�Ǥ �r���nt�� atǣ ���rican ���ociation �or �anc�r ����arch ͙͘͘th �nn�al ���tin�Ǣ ��ril ͙͠ǡ 
͚͘͘͡Ǣ ��n��rǡ ��Ǥ

�ri�ana��n �ǡ ��� �Ǧ�ǡ ��r��Ǧ�l��la �ǡ �a�� �ǡ ���n�icha �ǡ Baek SJǤ �ntiǦ�roli��rati�� acti�it� o� a�i��nin in color�ctal 
an� �r�a�t canc�r c�ll�Ǥ �r���nt�� atǣ ���rican ���ociation �or �anc�r ����arch ͙͘͘th �nn�al ���tin�Ǣ ��ril ͙͠ǡ ͚͘͘͡Ǣ 
��n��rǡ ��Ǥ

��n �ǡ Baek SJǡ ��� �Ǧ�ǡ ����l �Ǥ ��
Ǧ͙ �ro�ot�� a l�an �h�not��� �� �ti��latin� �itochon�rial �io��n��i� an� 
�att� aci� o�i�ationǤ �r���nt�� atǣ �h� ͚͟th �nn�al �ci�ntiƤc ���tin� o� th� ����it� �oci�t�Ǣ �cto��r ͚͘͘͡Ǣ Wa�hin�Ǧ
tonǡ ��Ǥ
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�a�i� Brian ȋ�Ǥ ͚͝Ȍ


��tin ��ǡ 
�an BǦ
ǡ ��i����ko �ǡ Brian DAǤ Bo�in� corona�ir�� �͚͠ ȋn��͙Ȍ i� an ��� �in�in� �roǦ
t�in that �in�� t�r�inal ��no�ic ci�Ǧr��lication �l���nt�Ǥ  Journal of Virology ͚͘͘͡Ǣ͛͠ǣ͘͟͞͠Ȃ͘͟͞͡Ǥ 

Brian DAǤ �n�it�� ���inar �r���nt�� atǣ �ni��r�it� o� ��nn�����ǡ �oll��� o� ��t�rinar� ���icin�ǡ 
�atho�iolo�� ���art��ntǢ ���t����r ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ

Brian DAǤ �n�it�� ���inar �r���nt�� atǣ �ni��r�it� o� ��nn�����ǡ ���art��nt o� Bioch��i�tr� an� 
��ll�lar an� �ol�c�lar Biolo��Ǣ �cto��r ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ

�aria ��kano�a ȋ�Ǥ ͙͠Ȍ

Cekanova Mǡ ��� ��ǡ �onn�ll ��ǡ ��khthankar �ǡ �lin� ��ǡ 	i�ch�r ��ǡ Ba�k �
Ǥ �onǦ�t�roi�al 
antiǦinƪa��ator� �r�� acti�at�� ��n�Ǧ͙ ȋ��
Ǧ͙Ȍ inhi�it� �r�than�Ǧin��c�� ��l�onar� 
t��ori��n��i� in tran���nic �ic�Ǥ Cancer Prevention ����arch ͚͘͘͡Ǣ͚ǣ͘͜͝Ȃ͜͝͠Ǥ

��r�tich �ǡ Cekanova Mǡ ��r�t �ǡ Ba�k �
ǡ �har ��Ǥ ���� a�oni�t� �o�nǦr���lat� th� ���r���ion o� �t�͙͘c ���� 
��rin� a�i�o��n��i�Ǥ Open Obesity Journal ͚͘͘͡Ǣ͙ǣ͙͜Ȃ͜͠

Cekanova M. Boron n��tron ca�t�r� th�ra�� ��in� ani�al� �ith nat�rall� occ�rrin� t��or� a� a �o��l �or i�a�in� an� 
tr�at��nt in h��an�Ǥ �r���nt�� atǣ �ak �i��� �ational �a�oratori�� ���tin�Ǣ �����t ͚͠ǡ ͚͘͘͡Ǣ �ak �i���ǡ ��Ǥ

Cekanova Mǡ ��� ��ǡ �c�nt�� �	ǡ Ba�k �
Ǥ ��ro�i�o�� �roli��ratorǦacti�at�� r�c��tor �a��a li�an�� in��c� �roǦ
a�o�totic �rot�in ��
Ǧ͙ ���r���ion �ia ��	͜ in a ����ɀǦ ����n��nt �ann�rǤ �o�t�r �r���nt�� atǣ �o��arati�� Ƭ 
����ri��ntal ���icin� an� ���lic ��alth ����arch ����o�i��Ǣ 
�n� ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ

��khthankar �ǡ Cekanova M, Ba�k �
Ǥ 
r��n t�a catchin�ǣ ����r���ion o� a no��l �ot�ntial c�ll �roli��ratorǡ ����͞ǡ 
in h��an color�ctal canc�rǤ �r���nt�� atǣ ���rican ���ociation �or �anc�r ����arch ͙͘͘th �nn�al ���tin�Ǣ ��ril ͙͠ǡ 
͚͘͘͡Ǣ ��n��rǡ ��Ǥ

��iǦ�h�n ��i ȋ�Ǥ ͙͡Ȍ

�an �ǡ �ao 	ǡ �� �ǡ �hi�ol� 
ǡ Cui M-Z.  ���o�ho��hati��lcholin�  acti�at�� a no��l ���͚Ǧ
���iat�� �i�nalin� �ath�a� that control� �onoc�tic ���Ǧ͙ c�ll �i�rationǤ Arteriosclerosis, 
Thrombosis and Vascular Biolo�� ͚͘͘͡Ǣ͚͡ǣ͙͛͟͞Ȃ͙͚͛͠Ǥ

�ao 
ǡ �an 
ǡ Cui M-Z ǡ�h�i �ǡ �� �Ǥ �h� 
���
 �oti� in th� tran�����ran� �o�ain o� �Ⱦ�� 
�la�� an ����ntial rol� in th� int�raction o� ��	� �ith th� ɀǦ��cr�ta�� co��l�� an� th� �or�ation o� ��Ǥ Journal of 
Alzheimer’s Disease, ͚͘͘͡Ǣ͙͠ǣ͙͟͞Ȃ͟͞Ǥ

�an 
ǡ �ao 
ǡ Cui M-Zǡ �a�� Bǡ �� �Ǧ�ǡ �� �Ǥ ���i���� at �͚Ǧ�͙ �o�ition� o� ���ilonǦ an� ��taǦcl�a�a�� �it�� ar� 
i��ortant in �or�ation o� ��ta a��loi� ���ti��Ǥ Neurobiology of Disease. ͚͘͘͡Ǣ͛͞ǣ͛͜͝Ȃ͘͞Ǥ
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�roc���in� an� ���ta �or�ationǤ �r���nt�� atǣ �oci�t� �or ���ro�ci�nc� ͛͡th �nn�al ���tin�Ǣ �cto��r ͚͘͘͡Ǣ �hica�oǡ 
��Ǥ

�a�h� �har ȋ�Ǥ ͚͘Ȍ

��r�tich ��ǡ ��kano�a �ǡ ��r�t �ǡ Ba�k �
ǡ Dhar MS. ����ɀ a�oni�t� �o�nǦr���lat� th� ���r��Ǧ
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������t a rol� in �l�co�� ��tak� �or �͚�͙͚ ���cl� c�ll�Ǥ ���tract �r���nt�� atǣ ͚͛r�  �nt�rnational �o��� 
�no�� �on��rǦ
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�or �ǡ Frank NǤ ��ta�olic ��n�ro�� Ȃ �ro� h��an or�an �i��a�� to la�inar �ail�r� in ���i��Ǥ  Veterinary Immunology 
and Immunopathology ͚͘͘͡Ǣ͙͚͡ǣ͙͙͝Ȃ͙͜͝Ǥ

Frank NǤ ���in� ��ta�olic ��n�ro�� ȏr��i��ȐǤ Journal of Equine Veterinary Science ͚͘͘͡Ǣ͚͡ǣ͚͝͡Ȃ͚͞͝Ǥ

Frank NǤ �n��lin r��i�tanc� in hor���Ǥ MWI MessengerǤ 
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lin� h�r����ir�� ͙ in��ction o� ��lin� ki�n�� c�ll�Ǥ American Journal of Veterinary Research ͚͘͘͡Ǣ͘͟ǣ͙͙͘͠Ȃ͙͚͘͝Ǥ 

Black �ǡ �ol��an �ǡ ���rl�in �ǡ B��i� �ǡ Kania SA. ���ntiƤcation o� a �r��o�inant ��ltiloc�� �����nc� t��� an� 
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��l���ǦƤ�l� ��l �l�ctro�hor��i� cl��t�r in clinical i�olat�� o� ��c�Ǧcontainin�ǡ ��thicillinǦr��i�tant Staphylococcus 
pseudintermedius. Veterinary Microbiology ͚͘͘͡Ǣ͙͛͡ǣ͛͛͛Ȃ͛͛͠ .

��ar�an ��ǡ ��on� ��ǡ Kania SAǡ �atton �ǡ Br�athnach ��ǡ �oroho�  �Wǡ �o�� ��Ǥ �nci��ntal i�olation o� Se-
taria equine �icroƤlaria� in �r��aration� o� ���in� ��ri�h�ral �loo� �onon�cl�ar c�ll�Ǥ Veterinary ParasitologyǤ 
͚͘͘͡Ǣ͙͙͞ǣ͙͚͜Ȃ͙͜͝.

Black ��ǡ �ol��an ��ǡ B��i� ��ǡ Woron ��ǡ Kania SA. ���ntiƤcation o� a ��l���ǦƤ�l� ��l �l�ctro�hor��i� cl��t�r in 
clinical i�olat�� o� ��thicillinǦr��i�tant Staphylococcus pseudintermedius an� th� i��lication� o� a r��ionall� �i�tinct 
��ltiǦ�r��Ǧr��i�tant clon�Ǥ �r���nt�� atǣ �o��arati�� Ƭ ����ri��ntal ���icin� an� ���lic ��alth ����arch ����oǦ
�i��Ǣ 
�n� ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ 

�ol��an ��ǡ B��i� ��ǡ Black ��ǡ Kania SA. �o��l ��ltiloc�� �����nc� t���� a�on� Staphylococcus pseudintermedius 
�train� i�olat�� �ro� �o��Ǥ  �r���nt�� atǣ �o��arati�� Ƭ ����ri��ntal ���icin� an� ���lic ��alth ����arch ����oǦ
�i��Ǣ 
�n� ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ 

�a���r Bǡ ��nn��� �ǡ Kania SAǡ B��i� �ǡ Bart��� 
ǡ �irk �Ǥ �nnat� i���n� ��nction in kitt�n� ��� ra� ��Ǥ co���rcialǦ
l� h�atǦ�roc����� �i�t�Ǥ �r���nt�� atǣ �o��arati�� Ƭ ����ri��ntal ���icin� an� ���lic ��alth ����arch ����o�i��Ǣ 

�n� ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ 

����� �ǡ �irk ��ǡKania SAǡ �a�t�n �ǡ Bo�ton �ǡ Bart��� 
Ǥ  �i�h �ol�c�lar ��i�ht a�i�on�ctin ratio corr�lat�� ��tt�r 
�ith �o�� �at �a�� an� in�ic�� o� �l�co�� ��ta�oli�� than total a�i�on�ctin in l�an an� o���� cat�Ǥ  �r���nt�� atǣ 
�o��arati�� Ƭ ����ri��ntal ���icin� an� ���lic ��alth ����arch ����o�i��Ǣ 
�n� ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ 

�ni� �ǡ �ǯ��il �ǡ ���kirk �ǡ Brah��hatt �ǡ ���Ǧ�l�ai� �ǡ 	rank ��ǡ Kania SA. �ol�c�lar charact�ri�ation o� ��lin� 
�a�illo�a�ir�� �ith a clo�� r�lation�hi� to h��an �a�illo�a�ir����Ǥ  �r���nt�� atǣ �o��arati�� Ƭ ����ri��ntal ���iǦ
cin� an� ���lic ��alth ����arch ����o�i��Ǣ 
�n� ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ 

���Ǧ�l�ai� �ǡ Kania SAǡ �ot�i�t�r �Ǥ �h� rol� o� a�ino aci� �����nc� �ariation o� th� i���noǦ�o�inant �o�ain 
o� th� attach��nt �l�co�rot�in 
 o� r���irator� ��nc�tial �ir�� in th� i���n� r���on��Ǥ �r���nt�� atǣ �o��arati�� Ƭ 
����ri��ntal ���icin� an� ���lic ��alth ����arch ����o�i��Ǣ 
�n� ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ 

Black ��ǡ �ol��an ��ǡ ���rl�in ��ǡ B��i� ��ǡ Kania SA. ���ntiƤcation o� a �r��o�inant ��ltiloc�� �����nc� t���ǡ 
��l���ǦƤ�l� ��l �l�ctro�hor��i� cl��t�rǡ an� no��l �ta�h�lococcal chro�o�o�al ca���tt� in clinical i�olat�� o� mecAǦ
containin�ǡ ��thicillinǦr��i�tant Staphylococcus pseudintermedius. �r���nt�� atǣ ���rican �oci�t� �or �icro�iolo�� 
��nt�ck�Ǧ��nn����� Branch ���tin�Ǣ �cto��r ͚͘͘͡Ǣ �no��ill�ǡ ��.

�ol��an ��ǡ �a���hi ��ǡ Black ��ǡ B��i� ��ǡ Kania SAǤ  ��ltiloc�� �����nc� t��in� o� �orth ���rican an� ��ro��an 
��thicillinǦr��i�tant �taphylococcus pseudintermedius i�olat�� r���al� r��ional clonalit�Ǥ �r���nt�� atǣ ���rican �oci�t� 
�or �icro�iolo�� ��nt�ck�Ǧ��nn����� Branch ���tin�Ǣ �cto��r ͚͘͘͡Ǣ �no��ill�ǡ ��.

�lin� �ǡ Kania SA  ����n� r���on�� to �iral int�rl��kin ͙͘ in �a��ah�r����ir��Ǧin��ct�� �lack �il������t ȋConno-
chaetes gnouȌǤ �r���nt�� atǣ �orri� �ni�al 	o�n�ation �nn�al ���tin�Ǣ 
�n� ͚͘͘͡Ǣ ��n��rǡ ��Ǥ

	rank ��ǡ Black �ǡ Kania SAǡ ��llin� �ǡ B��i� ��Ǥ �arria�� o� ��thicillinǦr��i�tant Staphylococus pseudintermedius in 
�o��Ǥ �r���nt�� atǣ ���rican �oci�t� �or �icro�iolo��Ǧ��ro��an �oci�t� o� �linical �icro�iolo�� an� �n��ctio�� �i��a�Ǧ
�� �on��r�nc� on ��thicillinǦr��i�tant �ta�h�lococci in �ni�al�ǣ ��t�rinar� an� ���lic ��alth ���lication�Ǣ ���t����r 
͚͘͘͡Ǣ �on�onǡ �n�lan�Ǥ

�n��r��on �
ǡ 	inn �ǡ �a�l�c �ǡ �ch�ar� �ǡ �oo�l�� �ǡ Kania SAǡ 	rank �ǡ B��i� ��ǡ 	ranco �ǡ Batti�ti �ǡ  Wa��Ǧ
naar 
ǡ �an ��i�k�r�n �ǡ W���� �ǡ 	it���ral� �ǡ ��rr�t�n �ǡ 
�ar�a�a��i �ǡ 
r�ko �Ǥ ��thicilinǦr��i�tant Staphylococus 
pseudintermediusǣ �n ���r�in� co��anion ani�al h�alth �ro�l��Ǥ �r���nt�� atǣ ���rican �oci�t� �or �icro�iolo��Ǧ
��ro��an �oci�t� o� �linical �icro�iolo�� an� �n��ctio�� �i��a��� �on��r�nc� on ��thicillinǦr��i�tant �ta�h�lococci in 
�ni�al�ǣ ��t�rinar� an� ���lic ��alth ���lication�Ǣ ���t����r ͚͘͘͡Ǣ �on�onǡ �n�lan�Ǥ

�a�l�c �ǡ �ch�ar� �ǡ �oo�l�� �ǡ Kania SAǡ 	rank �ǡ B��i� ��ǡ 	ranco �ǡ Batti�ti �ǡ Wa��naar 
ǡ �an ��i�k�r�n �ǡ 
W���� 
�ǡ 	it���ral� �ǡ �o��ano �ǡ ��rr�t�n �ǡ 
�ar�a�a��i �Ǥ �lonal ��r�a� o� ��thicilinǦr��i�tant Staphylococus 
pseudintermedius. �r���nt�� atǣ ���rican �oci�t� �or �icro�iolo��Ǧ��ro��an �oci�t� o� �linical �icro�iolo�� an� 
�n��ctio�� �i��a��� �on��r�nc� on ��thicillinǦr��i�tant �ta�h�lococci in �ni�al�ǣ ��t�rinar� an� ���lic ��alth ���licaǦ
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tion�Ǣ ���t����r ͚͘͘͡Ǣ �on�onǡ �n�lan�Ǥ

Kania SA, ���rl�in ��ǡ Black �ǡ B��i� ��Ǥ �ta�h�lococcal ca���tt� chro�o�o�� ȋ���mecȌǣ ��i��nc� o� r�c�nt tran���r 
�ro� Staphylococcus aureus to Staphylococcus pseudintermedius. �ral �r���ntation atǣ ���rican �oci�t� �or �icro�ioloǦ
��Ǧ��ro��an �oci�t� o� �linical �icro�iolo�� an� �n��ctio�� �i��a��� �on��r�nc� on ��thicillinǦr��i�tant �ta�h�lococci 
in �ni�al�ǣ ��t�rinar� an� ���lic ��alth ���lication�Ǣ ���t����r ͚͘͘͡Ǣ �on�onǡ �n�lan�Ǥ

�t��h�n �li��r ȋ�Ǥ ͚͠Ȍ
�alla�a� ��ǡ Oliver SPǤ �nǦ�ar� �trat��i�� to r���c� �oo��orn� �atho��n conta�inationǤ 
Foodborne Pathogens & Disease ͚͘͘͡Ǣ͞ǣ͛͟͝Ǥ


ill���i� B�ǡ ��a�rick ��ǡ Boon�a�atra �ǡ Oliver SP. �r��al�nc� o� coa��la��Ǧn��aǦ
ti�� Staphylococcus ���ci�� �ro� thr�� �air� r���arch h�r��Ǥ Veterinary Microbiology 
͚͘͘͡Ǣ͙͛͜ǣ͞͝Ȃ͚͟Ǥ   

�n�r�� ��ǡ �o��� ��ǡ Bor� ��ǡ 	o� ��ǡ ���li� ��ǡ �o�an 
�ǡ Oliver SPǡ �t alǤ 	actor� 
a��ociat�� �ith th� ri�k o� anti�iotic r��i���� an� intra�a��ar� �atho��n �r���nc� in �ilk �ro� h�i��r� a��ini�t�r�� 
�r��art�� intra�a��ar� anti�iotic th�ra��Ǥ Veterinary Microbiology ͚͘͘͡Ǣ͙͛͜ǣ͙͘͝Ȃ͙͝͞Ǥ 

�a�ant ��ǡ 
ill���i� B�ǡ Oliver SPǤ �nti�icro�ial ���c��ti�ilit� o� coa��la��Ǧn��ati�� Staphylococcus ���ci�� i�olat�� 
�ro� �o�in� intra�a��ar� in��ction�Ǥ Veterinary Microbiology ͚͘͘͡Ǣ͙͛͜ǣ͛͟Ȃ͙͠Ǥ  

Oliver SPǡ �at�l ��ǡ �alla�a� ��ǡ �orr�nc� ��Ǥ ����lo���nt� an� ��t�r� o�tlook �or �r�har���t �oo� �a��t�Ǥ Journal of 
Animal Science ͚͘͘͡Ǣ͟͠ǣ͙͜͡Ȃ͛͜͟Ǥ 

�at�l ��ǡ �l��i�a ��ǡ ��nla� 
�ǡ Oliver SPǤ Bo�in� lacto��rrin ��r��� a� a �ol�c�lar �ri��� �or int�rnali�ation o� Strep-
tococcus uberis into �o�in� �a��ar� ��ith�lial c�ll�Ǥ Veterinary Microbiology ͚͘͘͡Ǣ͙͛͟ǣ͚͟͡Ȃ͙͛͘Ǥ 

Oliver SPǡ Boor �
ǡ ��r�h� �ǡ ��rin�a ��Ǥ 	oo� �a��t� ha�ar�� a��ociat�� �ith con����tion o� ra� �ilkǤ Foodborne 
Pathogens & Disease ͚͘͘͡Ǣ͞ǣ͛͠͡Ȃ͘͡͞Ǥ

�t�n�k� ��ǡ B��i� ��ǡ 
ill���i� B�ǡ �ǯ�o��a ��ǡ Oliver SPǡ �t alǤ �o��ari�on o� clonal r�lat��n��� an� anti�icroǦ
�ial ���c��ti�ilit� o� ��cal Escherichia coli �ro� h�alth� �o�� an� th�ir o�n�r�Ǥ American Journal of Veterinary Research 
͚͘͘͡Ǣ͘͟ǣ͙͙͘͠Ȃ͙͙͙͞Ǥ   

�t�n�k� ��ǡ B��i� ��ǡ 
ill���i� B�ǡ Oliver SPǡ �t alǤ �r��al�nc� o� �ro�ir�l�nc� ��n�� cnfǡ hly�ǡ sfa/focǡ an� pap
��� in 
��cal Escherichia coli �ro� h�alth� �o�� an� th�ir o�n�r�Ǥ American Journal of Veterinary Research ͚͘͘͡Ǣ͘͟ǣ͙͙͘͜Ȃ͙͘͜͞Ǥ

Oliver SPǤ �o� �ilk ��alit� i� a�������Ǥ ��aila�l� atǣ htt�ǣȀȀ���Ǥ��t�n�ionǤor�Ȁ�a���Ȁ�o�̸�ilk̸��alit�̸i�̸��������Ǥ 
�a� ͚͠ǡ  ͚͘͘͡Ǥ �cc����� 
�l� ͙͛ǡ ͚͙͘͘Ǥ

Oliver SP. �a��ar� i���nit� an� ��� o� �accin�� �or controllin� �a�titi�Ǥ �n�it�� ���inar �r���nt�� atǣ ��� 
orna�a� 
��chnica� �ac�no �� ��ch� ȏ�air� �attl� ��chnical �on��r�nc�ȐǢ �o�����r ͚͘͘͡Ǣ �ala��ra �� la ��inaǡ ��ainǤ

Oliver SP. Streptococcus uberisǣ ��i���iolo�� an� �o�� �actor� in�ol��� in �ir�l�nc� o� thi� i��ortant �a�titi� �athoǦ
��nǤ �n�it�� ���inar �r���nt�� atǣ ��� 
orna�a� ��chnica� �ac�no �� ��ch� ȏ�air� �attl� ��chnical �on��r�nc�ȐǢ �o���Ǧ
��r ͚͘͘͡Ǣ �ala��ra �� la ��inaǡ ��ainǤ

Oliver SP. �hall�n��� �ac�� �� c�rr�nt ��� o� anti�icro�ial�Ǥ �n�it�� ���inar �r���nt�� atǣ ��� 
orna�a� ��chnica� �aǦ
c�no �� ��ch� ȏ�air� �attl� ��chnical �on��r�nc�ȐǢ �o�����r ͚͘͘͡Ǣ �ala��ra �� la ��inaǡ ��ainǤ

Oliver SP. �a� �ilk ��Ǥ �a�t��ri��� �ilkǣ th� ���at� contin���Ǥ �n�it�� ���inar �r���nt�� atǣ 	actor� in ���r�in� �nǦ
��ctio�� �i��a��� in th� �o�th�a�t �on��r�nc�Ǣ 
�n� ͚͘͘͡Ǣ �tlantaǡ 
�Ǥ 

Oliver SP. ������in� �ilk ��alit�ǣ i��lication� to �air� �ro��c�r�Ǥ �n�it�� ���inar �r���nt�� atǣ ͚͘͘͡ �ational �a�titi� 
�o�ncil ���ional ���tin� an� �i�Ǧ�tlantic �on�orti�� �on��r�nc�Ǣ �a� ͚͘͘͡Ǣ Wilk��ǦBarr�ǡ ��Ǥ 
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Oliver SP. �ilk ��alit� an� ���taina�ilit� o� th� �air� in���tr� in th� �o�th�a�tǤ �n�it�� ���inar �r���nt�� atǣ �o�th�rn 
�air� �on��r�nc�Ǣ 
an�ar� ͚͘͘͡Ǣ �tlantaǡ 
�Ǥ

Oliver SP. 	oo��orn� �atho��n� in �ilkǣ ���lic h�alth i��lication�Ǥ �n�it�� ���inar �r���nt�� atǣ �o�th�rn �air� �onǦ
��r�nc�Ǣ 
an�ar� ͚͘͘͡Ǣ �tlantaǡ 
�Ǥ

Oliver SP, ��a�rick ��ǡ ���i� �
ǡ 
ill���i� B�ǡ Ba��r ��ǡ 
ohn�on ��ǡ �a�ar ��ǡ �l��i�a ��. �hronic Escherichia coli 
����ri��ntal intra�a��ar� in��ction� in �ri�i�aro�� �air� co�� ��rin� th� ��ri�art�ri�nt ��rio�Ǥ �o�t�r �r���nt�� at: 
�nn�al ���tin� o� th� �ational �a�titi� �o�ncilȂ��chnolo�� �ran���r ����ionǢ 
an�ar� ͚͘͘͡Ǣ �harlott�ǡ ��Ǥ

�ra�o ��ǡ Oliver SPǤ ����ǣ �n i��ortant Streptococcus uberis �ir�l�nc� �actor ȏa��tractȐǤ �nǣ Proceedings of the 2009 
American College of Veterinary Internal Medicine Forum & Canadian Veterinary Medical Association ConventionǢ 
�n� ͚͘͘͡Ǣ 
�ontr�alǡ �ana�aǤ

�oor� 
�ǡ �ra�o ��ǡ Bo�char� ��ǡ ��nla� 
�ǡ ���i� �
ǡ Oliver SPǤ BioƤl� �ro��ction �� Streptococcus uberis i�olat�� 
�ro� �air� co�� �ith �a�titi� ȏa��tractȐǤ �nǣ Proceedings of the Comparative & Experimental Medicine and Public Health 
Research Symposium; 
�n� ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ �Ǥ ͚͜Ǥ


ill���i� B�ǡ Boon�a�atra �ǡ ���i� �
ǡ �a�ton ��ǡ Oliver SPǤ B�lk tank �ilk ��alit� o� nin� �air� �ar�� in ��nn����� 
o��r a ͙͚Ǧ�onth ��rio� ȏa��tractȐǤ �nǣ Proceedings of the Comparative & Experimental Medicine and Public Health Re-
search Symposium; 
�n� ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ  �Ǥ ͚͛Ǥ


ill���i� B�Ǥǡ ���i� �
ǡ �a���ll ��ǡ �a�ton ��ǡ Oliver SPǤ �n o��r�i�� o� �ilk ��alit� in ��nn����� ȏa��tractȐǤ �nǣ 
Proceedings of the Comparative & Experimental Medicine and Public Health Research Symposium; 
�n� ͚͘͘͡Ǣ �no��ill�ǡ 
��Ǥ  �Ǥ ͚͜Ǥ

�l��i�a ��ǡ Oliver SPǤ �atho��n��i� o� chronic Escherichia coli  �a�titi� ȏa��tractȐǤ �nǣ Proceedings of the Comparative & 
Experimental Medicine and Public Health Research Symposium; 
�n� ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ  �Ǥ ͙͡Ȃ͚͘Ǥ

�l��i�a ��ǡ ��a�rick ��ǡ ���i� �
ǡ 
ill���i� B�ǡ Ba��r ��ǡ 
ohn�on ��ǡ �a�ar ��ǡ Oliver SP. �hronic Escherichia coli 
����ri��ntal intra�a��ar� in��ction� in �ri�i�aro�� �air� co�� ��rin� th� ��ri�art�ri�nt ��rio� ȏa��tractȐǤ �nǣ Pro-
ceedings of the Comparative & Experimental Medicine and Public Health Research Symposium; 
�n� ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ  
�Ǥ ͙͡Ǥ

�h�n �ǡ �l��i�a ��ǡ ��th�r ��ǡ ��rro ���o �ǡ Oliver SPǤ �ua ��n� ��l�tion ��ta��n��i� in Streptococcus uberis ��͠͠͠ 
��in� a th�r�o��n�iti�� r��licati�� �la��i� ȏa��tractȐǤ �nǣ Proceedings of the Comparative & Experimental Medicine and 
Public Health Research Symposium; 
�n� ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ  �Ǥ ͚͝

��rro ���o �ǡ �l��i�a ��ǡ ��th�r ��ǡ �h�n �ǡ Oliver SPǤ �r���nc� o� ���͙Ǧlik� �l���nt in �il� t��� Streptococcus 
uberis �train� i�olat�� �ro� ca��� o� �o�in� �a�titi� ȏa��tractȐǤ �nǣ Proceedings of the Comparative & Experimental Medi-
cine and Public Health Research Symposium; 
�n� ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ �Ǥ ͚͞Ǥ

�lliott ��ǡ Oliver SPǡ �i�h�tti 
�Ǥ ����on��� o� �iơ�r�nt ����͙ ��not���� a�t�r ����ri��ntal chall�n�� �ith Strepto-
coccus uberis ȏa��tractȐǤ �nǣ Proceedings of the Comparative & Experimental Medicine and Public Health Research Sympo-
sium; 
�n� ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ  �Ǥ ͚͝Ǥ

��th�r ��ǡ �l��i�a ��ǡ �at�l �ǡ Oliver SPǤ ��ito�� �r��iction� o� Streptococcus uberis a�h��ion �ol�c�l� ȋ����ȌǤ 
�o�t�r �r���nt�� atǣ �on��r�nc� o� ����arch Work�r� in �ni�al �i��a���Ǣ ��c����r ͚͘͘͡Ǣ �hica�oǡ ��Ǥ 

�l��i�a ��ǡ ��th�r ��ǡ �at�l �ǡ Oliver SPǤ �r��ict�� anti��nic r��ion� o� Streptococcus uberis a�h��ion �ol�c�l� 
ȋ����Ȍ ar� in�ol��� in a�h�r�nc� to an� int�rnali�ation into �a��ar� ��ith�lial c�ll�Ǥ �o�t�r �r���nt�� atǣ �on��r�nc� 
o� ����arch Work�r� in �ni�al �i��a���Ǣ ��c����r ͚͘͘͡Ǣ �hica�oǡ ��Ǥ 

�l��i�a ��ǡ �h�n �ǡ ��th�r ��ǡ ��rro ���o �ǡ �i�h�tti 
�ǡ Oliver SPǤ ��h�r�nc� to an� int�rnali�ation o� ρsua Strep-
tococcus uberis into �o�in� �a��ar� ��ith�lial c�ll�Ǥ �o�t�r �r���nt�� atǣ �on��r�nc� o� ����arch Work�r� in �ni�al 
�i��a���Ǣ ��c����r ͚͘͘͡Ǣ �hica�oǡ ��Ǥ 

�h�n �ǡ �l��i�a ��ǡ ��th�r ��ǡ ��rro ���o �ǡ 	�ll�r ��ǡ Oliver SPǤ sua ��n� ��l�tion ��ta��n��i� in Streptococcus 
uberis ��͠͠͠. �o�t�r �r���nt�� atǣ �on��r�nc� o� ����arch Work�r� in �ni�al �i��a���Ǣ ��c����r ͚͘͘͡Ǣ �hica�oǡ ��Ǥ 
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��rro ���o �ǡ �l��i�a ��ǡ ��th�r ��ǡ �h�n �ǡ �ra�o ��ǡ Oliver SP. �r���nc� o� ���͙Ǧlik� in��rtion �����nc� in Strep-
tococcus uberis �train� �ro� ca��� o� �o�in� �a�titi�Ǥ �o�t�r �r���nt�� atǣ �on��r�nc� o� ����arch Work�r� in �ni�al 
�i��a���Ǣ ��c����r ͚͘͘͡Ǣ �hica�oǡ ��Ǥ 

��rro ���o �ǡ �l��i�a ��ǡ ��th�r ��ǡ �h�n �ǡ �ra�o ��ǡ Oliver SPǤ �an�o� tran��o�on ȋ�
ho�t͡ǣ���͙Ȍ in��rtion 
��tation� o� Streptococcus uberis ��͠͠͠ ca���� �i�niƤcant r���ction o� �act�rial a�h�r�nc� to an� int�rnali�ation into 
�a��ar� ��ith�lial c�ll�Ǥ �o�t�r �r���nt�� atǣ �on��r�nc� o� ����arch Work�r� in �ni�al �i��a���Ǣ ��c����r ͚͘͘͡Ǣ 
�hica�oǡ ��Ǥ 

�ra�o ��ǡ �oor� 
�ǡ Bo�char� ��ǡ ��nla� 
ǡ ���i� �
ǡ Oliver SPǤ BioƤl� �ro��ction �� Streptococcus uberis i�olat�� 
�ro� �air� co�� �ith �a�titi�Ǥ �o�t�r �r���nt�� atǣ �on��r�nc� o� ����arch Work�r� in �ni�al �i��a���Ǣ ��c����r 
͚͘͘͡Ǣ �hica�oǡ ��Ǥ 

�lliott ��ǡ Oliver SP, �i�h�tti 
�Ǥ ����on��� o� co�� �ith �iơ�r�nt ����͙ ��not���� to ����ri��ntal chall�n�� �ith 
Streptococcus uberis. �o�t�r �r���nt�� atǣ �on��r�nc� o� ����arch Work�r� in �ni�al �i��a���Ǣ ��c����r ͚͘͘͡Ǣ �hiǦ
ca�oǡ ��Ǥ 

Oliver SP. �ilk ��alit� an� ���taina�ilit� o� th� �air� in���tr� in th� �o�th�a�tǤ �n�it�� ���inar �r���nt�� atǣ �o�th�rn 
�air� �on��r�nc�Ǣ 
an�ar� ͚͘͘͡Ǣ �tlantaǡ 
�Ǥ

Oliver SPǤ 	oo��orn� �atho��n� in �ilkǣ ���lic h�alth i��lication�Ǥ �n�it�� ���inar �r���nt�� atǣ �o�th�rn �air� �onǦ
��r�nc�Ǣ 
an�ar� ͚͘͘͡Ǣ �tlantaǡ 
�Ǥ 

Oliver SPǤ ������in� �ilk ��alit�ǣ i��lication� to �air� �ro��c�r�Ǥ �n�it�� ���inar �r���nt�� atǣ ͚͘͘͡ �ational �a�titi� 
�o�ncil ���ional ���tin� an� �i�Ǧ�tlantic �on�orti�� �nn�al �on��r�nc�Ǣ �a� ͚͘͘͡Ǣ Wilk��ǦBarr�ǡ ��Ǥ 

   


ina �i�h�tti ȋ�Ǥ ͚͡Ȍ

�lliott ��ǡ �li��r ��ǡ Pighetti GMǤ ����on��� o� �iơ�r�nt ����͙ ��not���� a�t�r ����ri��ntal 
chall�n�� �ith Streptococcus uberis ȏa��tractȐǤ �nǣ Proceedings of the Comparative & Experimental 
Medicine and Public Health Research Symposium; 
�n� ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ  �Ǥ ͚͝Ǥ

�l��i�a ��ǡ �h�n �ǡ ��th�r ��ǡ ��rro ���o �ǡ Pighetti GMǡ �li��r ��Ǥ ��h�r�nc� to an� int�rǦ�li��r ��Ǥ ��h�r�nc� to an� int�rǦ
nali�ation o� ρsua Streptococcus uberis into �o�in� �a��ar� ��ith�lial c�ll�Ǥ �o�t�r �r���nt�� atǣ 
�on��r�nc� o� ����arch Work�r� in �ni�al �i��a���Ǣ ��c����r ͚͘͘͡Ǣ �hica�oǡ ��Ǥ 

�lliott ��ǡ �li��r ��ǡ Pighetti GMǤ ����on��� o� co�� �ith �iơ�r�nt ����͙ ��not���� to ����ri��ntal chall�n�� �ith 
Streptococcus uberis. �o�t�r �r���nt�� atǣ �on��r�nc� o� ����arch Work�r� in �ni�al �i��a���Ǣ ��c����r ͚͘͘͡Ǣ �hiǦ
ca�oǡ ��Ǥ 

Barr� �o��� ȋ�Ǥ ͛͘Ȍ
��hra�at �ǡ ��r�a�an�hi �ǡ Rouse BTǤ �ol� o� �i�͛Ȁ
al�ctinǦ͡ inhi�itor� int�raction in �iral 
in��c�� i���no�atholo��ǣ �hi�tin� th� �alanc� to�ar�� r���lator�Ǥ Journal of Immunology 
͚͘͘͡Ǣ͙͚͠ǣ͙͙͛͡Ȃ͚͙͛͘Ǥ

�o�ri���� �ǡ �an�ak��ar �ǡ Bonorino �ǡ Rouse BTǡ ���ara��r� �Ǥ ��Ǧ͚͙ an� ��Ǧ͙͝ c�tokin� 
��� a����nt� ��� ���ciƤc �ơ�ctor an� ���or� ��͠ή � c�ll r���on��Ǥ Molecular Biology 

͚͘͘͡Ǣ͜͞ǣ͙͜͜͡Ȃ͙͘͜͝Ǥ

Rouse BTǤ ����no�atholo�� ��r��� i���nit� in �iral in��ction�Ǥ �n�it�� �r���ntation atǣ ͝th �nt�rnational ��t�rinar� 
�accin�� an� �ia�no�tic� �on��r�nc�Ǣ 
�l� ͚͘͘͡Ǣ �a�i�onǡ W�Ǥ

Woo�lan� �ǡ Rouse BTǡ �ohani �Ǥ �ointȀco�nt�r�ointǣ � r��i�� o� th� con��r�nc�Ǥ �ral �r���ntation atǣ �on��r�nc� on 
����no�iolo�� o� �nƪ��n�a �ir�� �n��ctionǢ 
�l� ͚͘͘͡Ǣ �th�n�ǡ 
�Ǥ
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Rouse BTǤ �n�it�� �r���ntation atǣ ͚͞th Bi�nnial �orn�al ����arch �on��r�nc�Ǣ �cto��r ͚͘͘͡Ǣ Bo�tonǡ ��Ǥ

�il���ar� �ch�ll�r ȋ�Ǥ ͚͚Ȍ

�lǦWa��i ���ǡ Schuller, HMǤ B�taǦcarot�n� �ro�ot�� th� ����lo���nt o� ���Ǧin��c�� ��all 
air�a�Ǧ��ri��� l�n� a��nocarcino�aǤ European Journal of Cancer ͚͘͘͡Ǣ͜͝ǣ͙͚͟͝Ȃ͙͚͜͞Ǥ

Schuller HMǤ �� canc�r tri���r�� �� alt�r�� �i�nalin� o� nicotinic ac�t�lcholin� r�c��tor�ǫ ȏ�n�it�� 
r��i��Ȑ Nature Reviews Cancer ͚͘͘͡Ǣ͡ǣ͙͡͝Ȃ͚͘͡Ǥ

�lǦWa��i ���ǡ Schuller HMǤ �icotin� �ti��lat�� �ancr�atic canc�r ��no�ra�t� �� ���t��ic 
incr�a�� in �tr��� n��rotran��itt�r� an� ����r���ion o� th� inhi�itor� n��rotran��itt�r ɀǦa�ino��t�ric aci�Ǥ 
Carcinogenesis ͚͘͘͡Ǣ͛͘ǣ͘͝͞Ȃ͙͙͝Ǥ

�lǦWa��i ���ǡ Schuller HMǤ �onǦ��no�ic inhi�itor� �i�nalin� o� ��taǦcarot�n� in ���a�o�� c�ll carcino�a o� th� 
l�n��Ǥ International Journal of Oncology ͚͘͘͡Ǣ͛͜ǣ͙͛͘͡Ȃ͙͘͡͠Ǥ 

�lǦWa��i ���ǡ Schuller HMǤ �icotinic r�c��torǦa��ociat�� �o��lation o� �ti��lator� an� inhi�itor� n��rotran��itt�r� 
in ���Ǧin��c�� a��nocarcino�a o� th� l�n�� an� �ancr�a�Ǥ Journal of Pathology ͚͘͘͡Ǣ͚͙͠ǣ͛͜͟Ȃ͜͜͝Ǥ

�lǦWa��i ���ǡ �lǦWa��i ��ǡ Schuller HMǤ �r���ntion o� �ancr�atic canc�r �� th� ��taǦ�lock�r �ro�ranololǤ Anti-
Cancer Drugs ͚͘͘͡Ǣ͚͘ǣ͜͟͟Ȃ͚͜͠Ǥ

��aǦ�hain �o��rt Wan� ȋ�Ǥ ͚͛Ȍ

�ho��har� �ǡ Wang H-CRǤ ��acti�� o����n ���ci�� in �roa�o�totic acti�it� o� onco��nic 
�Ǧ�a� �or hi�ton� ��ac�t�la�� inhi�itor to in��c� ca��a��� in h��an �la���r canc�r c�ll�Ǥ 
Journal of Cancer Research and Clinical Oncology, ͚͘͘͡Ǣ͙͛͝ǣ͙͙͘͞Ȃ͙͙͛͞Ǥ

�athor� �ǡ Wang H-CRǤ �r�canc�ro�� �o��l o� h��an �r�a�t ��ith�lial c�ll� in��c�� �� 
��� an� ��n�oȏaȐ��r�n� an� rol� o� �r��n t�a cat�chin� in it� �r���ntionǤ �r���nt�� atǣ 
�h� �ni��r�it� o� ��nn�����Ȁ�ak �i��� �ational �a�orator� 
ra��at� �chool o� 
�no�� 

�ci�nc� Ƭ ��chnolo�� �nn�al ��tr�atǢ �arch ͚͘͘͡Ǣ �ak �i���ǡ ��Ǥ

Wang H-CRǡ �on� �ǡ �iri�ar�hana �Ǥ �ol�c�lar tar��t �or �i�tar� �r���ntion o� chronic �r�a�t c�ll carcino��n��i� 
ȏa��tractȐǤ �nǣ Proceedings of the American Association for Cancer Research Annual MeetingǢ ��ril ͙͡ǡ ͚͘͘͡Ǣ��n��rǡ ��Ǥ 
���tract ͛Ǥ

�ho��har� �ǡ �athor� �ǡ �on� �ǡ Wang H-CR. ��acti�� o����n ���ci�� in th� a�ilit� o� �roǦa�o�totic �Ǧ�a� to �nhanc� 
a�o�to�i� in��c�� �� hi�ton� ��ac�t�la�� inhi�itor� ȏa��tractȐǤ �nǣ Proceedings of the American Association for Cancer 
Research Annual MeetingǢ ��ril ͙͡ǡ ͚͘͘͡Ǣ ��n��rǡ ��Ǥ ���tract ͟͠͠Ǥ

�ho��har� �ǡ Wang H-CR. ��acti�� o����n ���ci�� in th� a�ilit� o� �roǦa�o�totic �Ǧ�a� to �nhanc� a�o�to�i� in��c�� 
�� hi�ton� ��ac�t�la�� inhi�itor� ȏa��tractȐǤ �nǣ Proceedings of the Comparative & Experimental Medicine and Public 
Health Research SymposiumǢ 
�n� ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ ���tract ͚͠Ǥ

�athor�  �ǡ Wang H-CRǤ �r�canc�ro�� �o��l o� h��an �r�a�t ��ith�lial c�ll� in��c�� �� ��� Ƭ ��n�oȏaȐ��r�n� an� 
th� rol� o� �r��n t�a cat�chin� in �r�a�t canc�r �r���ntion ȏa��tractȐǤ �nǣ Proceedings of the Comparative & Experimental 
Medicine and Public Health Research SymposiumǢ 
�n� ͚͘͘͡ǣ �no��ill�ǡ ��Ǥ ���tract ͠͠Ǥ

Wang H-CRǤ �orth�rn ���rican ��t�rinarian ���cation an� lic�n�in�Ǥ �n�it�� �r���ntation atǣ ����nth �nn�al ���tin� 
�or ��an� o� �hin��� ��t�rinar� ���ical �oll����Ǣ �a� ͚͚ǡ ͚͘͘͡Ǣ �an�lin ȋ�iǯanȌ �it�ǡ �hinaǤ 

Wang H-CRǤ �� ��t�rinar� ���cationǡ lic�n�in�ǡ an� �����Ǥ �n�it�� �r���ntation atǣ �orth���t ��ric�lt�ral an� 	orǦ
��tr� �ni��r�it�ǡ �oll��� o� �ni�al �ci�nc� an� ��t�rinar� ���icin�Ǣ �a� ͚͞ǡ ͚͘͘͡Ǣ �an�lin �it�ǡ �hinaǤ
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Wang H-CRǤ �� ��t�rinar� ���cationǡ �orth�rn ���rican ��t�rinarian lic�n�in�ǡ an� �����Ǥ �n�it�� �r���ntation atǣ 

ilin �ni��r�it� �oll��� o� �ni�al �ci�nc� an� ��t�rinar� ���icin�Ǣ �a� ͚͠ǡ ͚͘͘͡Ǣ �h�n�ch�n �it�ǡ �hinaǤ

Wang H-CRǤ �� ��t�rinar� ���cation an� lic�n�in�Ǥ �n�it�� �r���ntation atǣ �hina ��ric�lt�ral �ni��r�it� �oll��� o� 
��t�rinar� ���icin�Ǣ 
�n� ͚ǡ ͚͘͘͡Ǣ B�i�in�ǡ �hinaǤ

Wang H-CRǤ ��acti�� o����n ���ci�� in ��l�cti�� a�o�to�i� o� onco��nic ra�Ǧtran��or��� c�ll� �� hi�ton� ��ac�t�la�� 
inhi�itor�Ǥ �n�it�� �r���ntation atǣ �hina ��ric�lt�ral �ni��r�it� �oll��� o� ��t�rinar� ���icin�Ǣ 
�n� ͚ǡ ͚͘͘͡Ǣ B�i�in�ǡ 
�hinaǤ

Wang H-CRǤ ��t�rinar� ���cation in th� ���Ǥ �n�it�� �r���ntation atǣ �orth���t ��ric�lt�ral an� 	or��tr� �ni��r�it�ǡ 
�oll��� o� �ni�al �ci�nc� an� ��t�rinar� ���icin�Ǣ �cto��r ͚͘͘͡Ǣ �an�lin �it�ǡ �hinaǤ

Wang H-CRǤ 
ra��at� r���arch ���cation in th� ���Ǥ �n�it�� �r���ntation atǣ �orth���t ��ric�lt�ral an� 	or��tr� 
�ni��r�it�ǡ �oll��� o� �ni�al �ci�nc� an� ��t�rinar� ���icin�Ǣ �cto��r ͚͘͘͡Ǣ �an�lin �it�ǡ �hinaǤ

Wang H-CRǤ �nco��n�� an� c�ll �i�nalin�Ǥ �n�it�� �r���ntation atǣ �orth���t ��ric�lt�ral an� 	or��tr� �ni��r�it�ǡ �olǦ
l��� o� �ni�al �ci�nc� an� ��t�rinar� ���icin�Ǣ �cto��r ͚͘͘͡Ǣ �an�lin �it�ǡ �hinaǤ

Wang H-CRǤ  �ar��t th�ra���tic� on onco��n�Ǧacti�at�� c�ll�Ǥ �n�it�� �r���ntation atǣ �orth���t ��ric�lt�ral an� 	orǦ
��tr� �ni��r�it�ǡ �oll��� o� �ni�al �ci�nc� an� ��t�rinar� ���icin�Ǣ �cto��r ͚͘͘͡Ǣ �an�lin �it�ǡ �hinaǤ

Wang H-CR. �r�canc�ro�� carcino��n��i� �or �i�tar� �r���ntion an� �roa�o�totic onco��n��i� �or anticanc�r th�raǦ
���tic�Ǥ �r���nt�� atǣ ��Ǧ���� 
�no�� �ci�nc� ��chnolo�� 
ra��at� �ro�ra�ǡ �no��ill�ǡ ��ǡ �arch ͚͚ǡ ͚͘͘͡Ǥ

Brian Whitlock ȋ�Ǥ ͙͛Ȍ

�artin 
�ǡ Whitlock BKǡ Wil�orn ��ǡ �ani�l 
�Ǥ �or�onal an� n��rotran��itt�r 
��chani��� r���latin� ���� intak�Ǥ �r���nt�� atǣ ͘͞th �nn�al ���tin� o� th� ��ro��an 
���ociation o� �ni�al �ro��ctionǢ �����t ͚͘͘͡Ǣ Barc�lonaǡ ��ainǤ 

Wil�orn ��ǡ Whitlock BKǡ �ani�l 
�ǡ �t��l� B�ǡ �artin 
�Ǥ �i�����tinǦin��c�� �� r���on�� 
in �i��tro�� an� an��tro�� �ar��Ǥ �r���nt�� atǣ �oci�t�  �or �h�rio��nolo��Ȁ���rican �oll��� o� �h�rio��nolo�i�t� 
�nn�al ���tin�Ǣ ���t����r ͚͘͘͡Ǣ �l�����r���ǡ ��Ǥ

��� �ǡ �ra�o �ǡ Whitlock BKǤ  ���ica�tration in a �tallion �ith a t��tic�lar h��ato�aǤ �r���nt�� atǣ �oci�t�  �or 
�h�rio��nolo��Ȁ���rican �oll��� o� �h�rio��nolo�i�t� �nn�al ���tin�Ǣ ���t����r ͚͘͘͡Ǣ �l�����r���ǡ ��Ǥ

��ck 
ǡ Whitlock BKǡ �ra�o �Ǥ 	�lin� o�arian r��nant ��n�ro��Ǥ �r���nt�� atǣ �oci�t�  �or �h�rio��nolo��Ȁ���rican 
�oll��� o� �h�rio��nolo�i�t� �nn�al ���tin�Ǣ ���t����r ͚͘͘͡Ǣ �l�����r���ǡ ��Ǥ

Whitlock BKǤ �al�in� �ro�l���ǣ Wh�n to int�r��n� an� ho�Ǥ �n�it�� �r���ntation atǣ �attl� ��alth �ro��c�r 
�on��r�nc�Ǣ ��c����r ͚͘͘͡Ǣ �no��ill�ǡ ��Ǥ

Whitlock BKǤ �on��nital ����ct� in al�aca�Ǥ �n�it�� �r���ntation atǣ �o�th�a�t�rn �l�aca ���ociation �on��r�nc�Ǣ 
�����t ͚͘͘͡Ǣ �ooko�t �o�ntainǡ 
�Ǥ

Whitlock BKǤ �ltra�o�n� ��� in �o�in� r��ro��ctionǤ �n�it�� �r���ntation atǣ �i��i��i��i ��t�rinar� ���ical ���ociation 
Wint�r ���tin�Ǣ 	��r�ar� ͚͘͘͡Ǣ �tark�ill�ǡ ��Ǥ   

Whitlock BKǤ ��� o� �r��nanc�Ǧa��ociat�� �l�co�rot�in� to a����� �r��nanc� �tat�� in cattl�Ǥ �n�it�� �r���ntation atǣ 
�i��i��i��i ��t�rinar� ���ical ���ociation Wint�r ���tin�Ǣ 	��r�ar� ͚͘͘͡Ǣ �tark�ill�ǡ ��Ǥ   

Whitlock BKǤ ��� o� �r��nanc�Ǧa��ociat�� �l�co�rot�in� to a����� �r��nanc� �tat�� in cattl�Ǥ �n�it�� �r���ntation atǣ 
����rn �nn�al ��t�rinar� �on��r�nc�Ǣ ��ril ͚͘͘͡Ǣ ����rnǡ ��Ǥ

Whitlock BKǤ �o��ari�on o� t�chni���� ���� to corr�ct l��t �i��lac�� a�o�a����Ǥ �n�it�� �r���ntation atǣ �i��i��i��i 
��t�rinar� ���ical ���ociation Wint�r ���tin�Ǣ 	��r�ar� ͚͘͘͡Ǣ �tark�ill�ǡ ��Ǥ   
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Whitlock BKǤ �o��ari�on o� t�chni���� ���� to corr�ct l��t �i��lac�� a�o�a����Ǥ �n�it�� �r���ntation atǣ ����rn 
�nn�al ��t�rinar� �on��r�nc�Ǣ ��ril ͚͘͘͡Ǣ ����rnǡ ��Ǥ

Whitlock BKǤ ��rita�l� �o�in� ��tal ano�ali��Ǥ �n�it�� �r���ntation atǣ �i��i��i��i ��t�rinar� ���ical ���ociation 
Wint�r ���tin�Ǣ 	��r�ar� ͚͘͘͡Ǣ �tark�ill�ǡ ��Ǥ   

Whitlock BKǤ ��rita�l� �o�in� ��tal ano�ali��Ǥ �n�it�� �r���ntation atǣ ����rn �nn�al ��t�rinar� �on��r�nc�Ǣ ��ril 
͚͘͘͡Ǣ ����rnǡ ��Ǥ

Whitlock BKǤ ��rita�l� �o�in� ��tal ano�ali��Ǥ �n�it�� �r���ntation atǣ ͚͙�t �nn�al �ol�� ��t�rinar� ��r�ic�� �li�nt 
�inn�r an� ���tin�Ǣ ͚͘͘͡Ǣ ��� �ark�tǡ ��Ǥ

Whitlock BKǤ ��rita�l� �o�in� ��tal ano�ali��Ǥ �n�it�� �r���ntation atǣ �nn�al Whit�Ȁ�an B�r�n �o�nt� �attl���nǯ� 
���tin�Ǣ ͚͘͘͡Ǥ

Whitlock BKǤ ��rita�l� �o�in� ��tal ano�ali��Ǥ �n�it�� �r���ntation atǣ �t�ak an� �otato�� 	i�l� �a�ǡ �lat�a�  
������arch an� ���cation ��nt�rǢ �����t ͚͘͘͡Ǣ �ro���ill�ǡ ��Ǥ

����in �� ȋ�Ǥ ͚͜Ȍ
�an 
ǡ �ao 
ǡ ��i �Ǧ�ǡ �an� �Ǧ�ǡ �a�� Bǡ Won� BǦ�ǡ �� �Ǧ�ǡ Xu X. ���i���� at �͚Ǧ�͙ �o�iǦ
tion� o� ���ilonǦ an� ��taǦcl�a�a�� �it�� ar� i��ortant in �or�ation o� ��ta a��loi� ���ti��Ǥ 
Neurobiology of Disease ͚͘͘͡Ǣ͛͞ǣ͛͜͝Ȃ͘͞Ǥ

�ao 
ǡ �an 
ǡ ��i �Ǧ�ǡ �h�i �ǡ Xu X. �h� 
���
 �oti� in th� tran�����ran� �o�ain o� ��� 
�la�� an ����ntial rol� in th� int�raction o� ��	Ⱦ �ith ɀǦ��cr�ta�� co��l�� an� �or�ation o� 
�ȾǤ Journal of Alzheimer’s Disease ͚͘͘͡Ǣ͙͠ǣ͙͟͞Ȃ͟͞Ǥ

�an �ǡ �ao 	ǡ Xu X, �hi�ol� 
ǡ ��i �Ǧ�Ǥ ���o�ho��hati��lcholin� acti�at�� a no��l ���͚Ǧ���iat�� �i�nalin� �ath�a� 
that control� �onoc�tic ���Ǧ͙ c�ll �i�rationǤ Arteriosclerosis, Thrombosis and Vascular Biology ͚͘͘͡Ǣ͚͡ǣ͙͛͟͞Ȃ͙͚͛͠Ǥ

Xu XǤ �ol�c�lar ��chani�� o� a��loi� ��ta ���ti�� �or�ation in �l�h�i��rǯ� �i��a��Ǥ �n�it�� �r���ntation atǣ 	��an 
�ni��r�it�Ǣ 
�l� ͚͠ǡ ͚͘͘͡Ǣ �han�haiǡ �hinaǤ

Xu X. ���Ǧ͚ i� �i���n�a�l� �or �r���nilin �n�o�rot�ol��i� an� ���co��l�� o� nica�trin an� ��h͙ i� r���ir�� �or int�racǦ
tion �ith ��	Ⱦ ��t not �r���nilinǤ �n�it�� �r���ntation atǣ �oci�t� �or ���ro�ci�nc� ͛͡th �nn�al ���tin�Ǣ �cto��r ͚͘͘͡Ǣ 
�hica�oǡ ��Ǥ

�an 
ǡ �ao 
ǡ ��i �Ǧ�ǡ �i �ǡ Xu XǤ ��t�r�in� th� contri��tion o� i�o�or�� o� ��h͙ to �a��aǦ��cr�ta��Ǧ���iat�� ��� 
�roc���in� an� ���ta �or�ationǤ �r���nt�� atǣ �oci�t� �or ���ro�ci�nc� ͛͡th �nn�al ���tin�Ǣ �cto��r ͚͘͘͡Ǣ �hica�oǡ 
��Ǥ

�ao 	ǡ �an �ǡ W� �ǡ Xu Xǡ ��i �Ǧ�Ǥ ���o�ho��hati�ic aci� in��ction o� int�rl��kin ͞ ��cr�tion �ro� h��an aortic 
��ooth ���cl� c�ll�Ǥ �r���nt�� atǣ �rt�rio�cl�ro�i�ǡ �hro��o�i� an� �a�c�lar Biolo�� �nn�al �on��r�nc�Ǣ Wa�hin�tonǡ 
��Ǣ ��ril ͚͡Ǧ�a� ͙ǡ ͚͘͘͡Ǥ

��i �Ǧ�ǡ �ao 	ǡ �an �ǡ �hi�ol� 
ǡ Xu XǤ �rot�in kina�� �͚ ���iat�� l��o�ho��hati��lcholin�Ǧin��c�� �onoc�t� �i�raǦ
tionǤ �r���nt�� atǣ ͜͜th �nn�al �o�th�a�t�rn ���ional �i�i� �on��r�nc�Ǣ �a�hi�r�ǡ ��Ǣ �o�����r ͚͘͘͡Ǥ

�ao 	ǡ �an �ǡ W� �ǡ Xu Xǡ ��i �Ǧ�Ǥ ���͙ǡ �rot�in kina�� � an� �͛͠Ƚ ���iat� l��o�ho��hati�ic aci�Ǧin��c�� int�rl��Ǧ
kinǦ͞ ��cr�tion �ro� h��an aortic ��ooth ���cl� c�ll�Ǥ �r���nt�� atǣ ͜͜th �nn�al �o�th�a�t�rn ���ional �i�i� �on��rǦ
�nc�Ǣ �a�hi�r�ǡ ��Ǣ �o�����r ͚͘͘͡Ǥ

ȗ���lication� an� �r���ntation� li�t�� ar� �or th� ͚͘͘͡ cal�n�ar ��arǤ  �h� r��ortin� ��tho� �or thi� r��ort �a� 
chan��� to �or� acc�rat�l� r�ƪ�ct th� total n����r o� ���lication� an� �r���ntation� �� incl��in� all it��� �ro� th� 
�r��io�� cal�n�ar ��arǤ �a�t r��ort� incl���� onl� it��� �ro� th� c�rr�nt cal�n�ar ��ar thro��h th� ���lication �at� o� 
th� r��ortǤ  �o�� it��� �a� �� ���licat�� ��t���n in�i�i��al in���ti�ator�Ǥ  
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Research Funded Externally – Detail
Investigator Project Title Funding

Agency
Project 
Period

 2010 
Receipts 

 2010 
Expenditures 

Ba�kǡ ���n�  

oon

����Ǧ�a��a li�an�� in 
color�ctal canc�r

�ational �n�tit�t�� 
o� ��alth

͘͟Ȁ͙͘Ȁ͘͞Ȃ
͘͝Ȁ͙͛Ȁ͙͙

͙͆͡͡ǡ͚͡͡ ͙͆͛͟ǡ͟͝͝


�n� alt�ration� �� ������
���rican �anc�r 
�oci�t�

͘͟Ȁ͙͘Ȁ͘͞Ȃ
͘͞Ȁ͛͘Ȁ͙͘

͙͆͘͠ǡ͘͘͘ ͆͘͞ǡ͚͙͡

����lo���nt o� nonin�a�i�� 
�iol��in��c�nc� i�a�in� 
�or canc�r �ia�no�i� an� 
th�ra���tic t��tin�

�ational �n�tit�t�� 
o� ��alth

͘͝Ȁ͙͘Ȁ͘͟Ȃ
͘͜Ȁ͛͘Ȁ͙͘

ȗ ȗ

�o��inational antiǦcanc�r 
�ơ�ct� o� ca��aicin an� 
͛ǡ̹͛Ǧ�iin�ol�l��than� in 
color�ctal canc�r

�ational �n�tit�t�� 
o� ��alth

͘͟Ȁ͙͘Ȁ͘͡Ȃ
͘͞Ȁ͛͘Ȁ͙͙

͆͘͟ǡ͚͘͝ ͆͟͞ǡ͘͟͡

Brianǡ �a�i� �orona�ir�� ��� r��lication
�ational �n�tit�t�� 
o� ��alth

͘͞Ȁ͙͘Ȁ͘͠Ȃ
͘͝Ȁ͙͛Ȁ͙͛

͚͆͛͝ǡ͙͛͡ ͆͛͜͡ǡ͘͘͠

��kano�aǡ �aria

�ro�o�al �or ��ta�li�hin� 
�ri�ar� canin� canc�r c�ll 
lin�� to �t��� int�r��rin� ��� 
ȋ�i���Ȍ o� antiǦa�o�totic ��n��

	ort �o��� 
�ni�al ��alth 

lo�al ����arch

͘͜Ȁ͙͘Ȁ͘͡Ȃ
͛͘Ȁ͙͛Ȁ͙͘

͚͆͛ǡ͘͘͘ ͚͙͆ǡ͙͙͟

��� �ta�in� t�chni���� Ƭ 
��al�ation o� th�ra�i�� �or oral 
���a�o�� c�ll carcino�a�

Winn 	�lin� 
	o�n�ation

͚͘Ȁ͙͠Ȁ͙͘Ȃ
͘͜Ȁ͙͘Ȁ͙͙

͙͆͝ǡ͘͘͘ ͆͘

�harǡ �a�h�
�Ǧt��� ���a���ǡ in��lin 
�i�nalin�ǡ �rot�in traƥckin�

���rican 
�ia��t�� 
���ociation

͙͘Ȁ͙͘Ȁ͙͘Ȃ
͙͚Ȁ͙͛Ȁ͙͘

͆͜͝ǡ͘͘͘ ͙͆͝ǡ͛͘͠

	rankǡ �ichola�

�n�oto���ia a� a �r��i��o�in� 
�actor �or la�initi�


ra��on 
ock�� 
�l�� ����arch 
	o�n�ation

͘͜Ȁ͙͘Ȁ͙͘Ȃ
͛͘Ȁ͙͛Ȁ͙͙

͙͆͜ǡ͘͜͡ ͙͆ǡ͘͟͞

�ơ�ct� o� ��art�ontrol �� 
on in��lin ��n�iti�it� in o���� 
in��linǦr��i�tant hor���

��art�ak ���in�
͘͞Ȁ͙͘Ȁ͘͟Ȃ
͘͝Ȁ͙͛Ȁ͙͘

͚͆͝ǡ͚͡͠ ͆͘

�ơ�ct� o� clinical �n�oto���ia 
on �l�co�� ��ta�oli�� in 
hor���

���rican �oll��� 
o� ��t�rinar� 
�nt�rnal ���icin�

͙͘Ȁ͙͘Ȁ͘͡Ȃ
͙͚Ȁ͙͛Ȁ͘͡

͙͚͆ǡ͘͜͜ ͆͛ǡ͘͝͠

���oth�ro�in� a� a tr�at��nt 
�or ���in� ��ta�olic ��n�ro��

�lo��ǡ �ncǤ
͘͜Ȁ͙͘Ȁ͘͠Ȃ
͛͘Ȁ͙͛Ȁ͙͘

ȗ ͆͞ǡ͙͚͡

���oth�ro�in� a� a tr�at��nt 
�or ���in� ��ta�olic ��n�ro��


ra��on 
ock�� 
�l�� ����arch 
	o�n�ation

͘͜Ȁ͙͘Ȁ͘͠Ȃ
͘͡Ȁ͛͘Ȁ͘͡

ȗ ͆͘
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Investigator Project Title Funding
Agency

Project 
Period

 2010 
Receipts 

 2010 
Expenditures 

�aniaǡ �t��h�n

�haract�ri�ation o� 
�ta�h�lococci i�olat�� �ro� 
��ar� in th� 
r�at ��ok� 
�o�ntain� �ational �ark

�i�co��r �i�� in 
���ricaǡ �ncǤ

͘͜Ȁ͙͘Ȁ͙͘Ȃ
͛͘Ȁ͙͛Ȁ͙͙

͆͝ǡ͘͘͘ ͚͆ǡ͙͝͞ 

Bact�rio�ha�� in ��thicillinǦ
r��i�tant �ta�h�lococc�� �ro� 
canin� �kin in��ction�

�orri� �ni�al 
	o�n�ation

͘͞Ȁ͙͘Ȁ͙͘Ȃ
͘͠Ȁ͙͛Ȁ͙͘

͆͜ǡ͘͘͘ ͙͆ǡ͘͝͝ 

����r�� tran�cri�tion �r�� 
�icroarra� anal��i�

�ciǦ��c
͙͘Ȁ͙͘Ȁ͘͟Ȃ
͘͡Ȁ͛͘Ȁ͘͡

͚͆͘ǡ͘͘͘ ͆͠ǡ͚͚͘ 


�no�ic �����ncin� 
o� ��thicillinǦr��i�tant 
Staphylococcus 
pseudintermedius �ro� canin� 
��o��r�a

�orri� �ni�al 
	o�n�ation

͘͞Ȁ͙͘Ȁ͘͡Ȃ
͘͠Ȁ͙͛Ȁ͘͡

͆͜ǡ͘͘͘ ͚͆ǡ͙͘͠ 

Biol��in��c�nt a��a� �or ��n� 
���r���ion anal��i�

�ri�at� in���tr�
͘͝Ȁ͙͘Ȁ͘͠Ȃ
͘͜Ȁ͛͘Ȁ͙͘

ȗ ͚͚͆ǡ͙͞͞ 

�li��rǡ �t��h�n

��nn����� ��alit� �ilk 
�nitiati��

	ort �o��� 
�ni�al ��alth 

lo�al ����arch

͙͘Ȁ͙͘Ȁ͘͟Ȃ
͙͚Ȁ͙͛Ȁ͙͚

͆͛͘ǡ͘͘͘ ͆͘

�ƥcac� an� Ƥ�l� �a��t� 
o� ���ctra�a�t �� �or 
intra�a��ar� tr�at��nt 
o� clinical �a�titi� ��� to 
Staphylococcus aureus or 
Streptococcus uberis

�Ƥ��r �ni�al 
��alth

͘͠Ȁ͘͝Ȁ͘͠Ȃ
͘͠Ȁ͘͡Ȁ͘͡

͙͆͛ǡ͛͘͡ ͆͜ǡ͛͟͠

�ƥcac� o� t�o ����ri��ntal 
�o�tǦ�ilkin� t�at �i�in��ctant� 
a� ��al�at�� in a �o�iti�� 
control nat�ral ���o��r� �t��� 
in �air� co��

���a�al
͚͘Ȁ͘͡Ȁ͘͡Ȃ
͛͘Ȁ͙͛Ȁ͘͡

͆͟͡ǡ͚͜͜ ͆͘͞ǡ͚͜͡

�onƤ��ntial �ri�at� in���tr�
͚͘Ȁ͙͠Ȁ͙͘Ȃ
͚͘Ȁ͙͟Ȁ͙͙

͙͆ǡ͘͘͝ǡ͘͘͘ ͆͛͜͡ǡ͟͠͞

��nn����� ��alit� �ilk 
�nitiati�� ����arch

�ri�at� in���tr�
͙͘Ȁ͙͘Ȁ͘͡Ȃ
͙͚Ȁ͙͛Ȁ͙͜

͆͛͘ǡ͘͘͘ ͆͘

�ol�c�lar ��chani��� 
a��ociat�� �ith Streptococcus 
uberis �a�titi� in �air� co��

����
͘͡Ȁ͙͘Ȁ͘͟Ȃ
͘͠Ȁ͙͛Ȁ͙͘

͆͛͟͝ǡ͘͘͘ ͙͚͆͛ǡ͙͝͡
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Investigator Project Title Funding
Agency

Project 
Period

 2010 
Receipts 

 2010 
Expenditures 

�o���ǡ Barr�

��chani��� in h�r��tic 
k�ratiti�

�ational �n�tit�t�� 
o� ��alth

͙͘Ȁ͙͘Ȁ͘͠Ȃ
͙͚Ȁ͙͛Ȁ͙͚

͆͛͜͝ǡ͘͝͠ ͆͘͜͡ǡ͛͟͠

�Ǧr���lator� c�ll� in h�r��� 
�i��l�� �ir�� i���nit� an� 
i���no�atholo��

�ational �n�tit�t�� 
o� ��alth

͚͘Ȁ͙͘Ȁ͘͞Ȃ
͙͘Ȁ͙͛Ȁ͙͙

͆͛͘͟ǡ͙͟͞ ͙͆͛͡ǡ͚͛͝

�ch�ll�rǡ 
�il���ar�  

�h� 
�B�ǦB r�c��tor i� a no��l 
�r�� tar��t �or �ancr�atic 
canc�r

�ational �n�tit�t�� 
o� ��alth

͘͝Ȁ͙͘Ȁ͙͘Ȃ
͘͜Ȁ͛͘Ȁ͙͛

͚͚͆͟ǡ͞͝͝ ͚͆͜͠ǡ͙͘͞

�o��lation o� canc�r 
�r���ntion �� �ocial �tr���

�ational �n�tit�t�� 
o� ��alth

͘͡Ȁ͛͘Ȁ͘͡Ȃ
͘͠Ȁ͙͛Ȁ͙͙

͆͘͘͝ǡ͘͘͘ ͆͛͜͝ǡ͟͝͠


�B�ǦB�Ǧ���iat�� �r���ntion 
o� �ancr�atic canc�r

�ational �n�tit�t�� 
o� ��alth

͘͡Ȁ͚͡Ȁ͘͡Ȃ
͛͘Ȁ͙͛Ȁ͙͜

͚͆͜͡ǡ͘͠͠ ͙͆͘͞ǡ͙͠͡

��tro��n �nhanc�� th� 
carcino��nic �ơ�ct� o� th� 
nicotin� ��ri�ati�� ���

�ational 
��n� �anc�r 
�artn�r�hi�

͙͘Ȁ͙͛Ȁ͘͠Ȃ
͙͘Ȁ͛͘Ȁ͙͘

͆͘͝ǡ͘͘͘ ͆͜͜ǡ͘͠͝

Wan�ǡ ��aǦ
�hain  �o��rt

�arcino��n��i� c�ll�lar �o��l 
�or i��nti��in� �r���nti�� 
a��nt�

�ational �n�tit�t�� 
o� ��alth

͘͡Ȁ͙͘Ȁ͘͟Ȃ
͘͠Ȁ͙͛Ȁ͙͘

͚͆͟ǡ͘͘͝ ͆͟͜ǡ͟͜͡ 


r��n t�a cat�chin� in 
�r�canc�ro�� �r���ntion

�ational �n�tit�t�� 
o� ��alth

͘͡Ȁ͙͘Ȁ͘͠Ȃ
͘͠Ȁ͙͛Ȁ͙͘

͙͆͘͡ǡ͝͡͠ ͆͛͟ǡ͟͟͠

��ǡ ����in

�h� rol� o� th� n�� ��ta 
cl�a�a�� in �B�ta �or�ation

�ational �n�tit�t�� 
o� ��alth

͘͜Ȁ͙͝Ȁ͘͟Ȃ
͛͘Ȁ͙͛Ȁ͙͚

͚͆͠͠ǡ͚͛͡ ͚͆͜͠ǡ͟͡͡

�a�c�lar ri�k �actor� in 
�l�h�i��r̹� �i��a��

���rican ��alth 
���i�tanc� 
	o�n�ation

͘͜Ȁ͙͘Ȁ͘͡Ȃ
͛͘Ȁ͙͛Ȁ͙͚

͙͆͛͛ǡ͛͛͛ ͆͟͟ǡ͜͠͠

��t�r�in� th� rol� o� th� 
lon� ���taǦ͜͞ in �l�h�i��r̹� 
�i��a�� ����lo���nt

�l�h�i��r̹� 
���ociation

͙͘Ȁ͙͘Ȁ͘͝Ȃ
͘͡Ȁ͛͘Ȁ͘͡

ȗ ͚͚͆ǡ͙͜͡

Total $5,039,087 $3,597,130

ȗ�oǦco�t ��t�n�ion �rant��ǡ r���ltin� in no n�� ��n�� in th� c�rr�nt ��arǤ  ����n�it�r� a�o�nt� ar� �ro� carr�Ǧo��r 
�ro� th� �r��io�� ��arǤ
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CENTERS OF EXCELLENCE/CENTERS OF EMPHASIS

ACTUAL, PROPOSED, AND REQUESTED BUDGET
College of Veterinary Medicine Center of Excellence in Livestock Diseases and Human Health

FY 2009-10 Actual FY 2010-11 Proposed FY 2011-12 Requested
�atchin� ���ro�rǤ �otal �atchin� ���ro�rǤ �otal �atchin� ���ro�rǤ �otal

Expenditures ͚͟͡ǡ͙͘͠ ͝͝͠ǡ͛͘͟ ͛͟͠ǡ͘͝͝ ͚͜͡ǡ͚͟͝ ͝͠͠ǡ͙͛͝ ͚͠͠ǡ͘͟͟ ͚͙͞ǡ͘͘͝ ͚͚͝ǡ͙͘͘ ͛͟͠ǡ͙͘͝
Salaries

	ac�lt� ͜͝ǡ͚͠͝ ͙͡ǡ͘͟͜ ͙͛͟ǡ͝͝͝ ͝͞ǡ͛͘͜ ͙͙͚ǡ͘͟͞ ͙͞͠ǡ͙͙͡ ͝͡ǡ͙͙͡ ͙͙͠ǡ͚͛͠ ͙͟͟ǡ͛͟͝ 
�th�r �ro����ional ͚͠ǡ͜͟͠ ͟͝ǡ͞͡͝ ͠͞ǡ͚͜͝ ͚͡ǡ͙͛͘ ͝͠ǡ͚͘͝ ͟͠ǡ͛͘͠ ͛͘ǡ͝͝͠ ͙͞ǡ͙͙͞ ͙͡ǡ͛͟͞ 
�l�ricalȀ ����ortin� ͙͛ǡ͛͘͡ ͚͞ǡ͘͟͠ ͛͡ǡ͙͙͞ ͚͞ǡ͟͠͞ ͛͝ǡ͛͛͟ ͘͠ǡ͘͘͞ ͚͠ǡ͚͙͘ ͝͞ǡ͚͘͜ ͜͠ǡ͛͘͞ 
���i�tant�hi�� ͚͞ǡ͘͘͟ ͚͝ǡ͙͛͘ ͟͠ǡ͚͘͘ ͚͘ǡ͙͛͟ ͘͜ǡ͛͞͝ ͘͞ǡ͚͡͝ ͚͙ǡ͛͛͛ ͚͜ǡ͞͞͞ ͜͞ǡ͘͘͘ 
�otal �alari�� ͙͙͛ǡ͟͜͝ ͚͛͞ǡ͜͠͡ ͛͡͝ǡ͚͛͜ ͙͚͛ǡ͘͝͡ ͚͞͝ǡ͙͙͠ ͛͟͡ǡ͙͟͟ ͙͛͡ǡ͚͚͘ ͚͟͠ǡ͘͜͜ ͙͜͟ǡ͘͞͞ 
	rin�� B�n�Ƥt� ͚͡ǡ͙͡͠ ͝͡ǡ͛͠͞ ͠͡ǡ͟͜͝ ͙͞ǡ͛͟͝ ͚͛ǡ͟͜͡ ͜͡ǡ͙͚͜ ͙͟ǡ͙͛͡ ͛͜ǡ͛͟͠ ͙͝ǡ͘͝͠ 

Total Personnel ͙͙͞ǡ͛͞͞ ͚͛͛ǡ͚͛͝ ͜͜͠ǡ͡͠͠ ͙͜͠ǡ͡͞͝ ͚͟͡ǡ͛͘͡ ͜͜͞ǡ͠͡͝ ͙͝͞ǡ͙͛͜ ͙͚͛ǡ͚͟͠ ͜͞͡ǡ͚͘͜ 
Non-Personnel

�ra��l ͞ǡ͚͚͡ ͙͚ǡ͜͝͠ ͙͠ǡ͟͞͠ ͝ǡ͘͟͝ ͙͙ǡ͘͘͝ ͙͟ǡ͚͘͝ ͞ǡ͛͘͠ ͙͚ǡ͘͟͝ ͙͠ǡ͙͙͛ 
�o�t�ar� ͙ǡ͚͛͜ ͚ǡ͛͞͠ ͜ǡ͚͘͝ ͘ ͘ 
Book� Ƭ 
o�rnal� ͘ ͘ ͘ 
�th�r ����li�� ͝͡ǡ͚͙͟ ͙͙͠ǡ͛͛͜ ͙͟͟ǡ͘͞͝ ͙͙͞ǡ͡͝͡ ͚͛͛ǡ͙͡͠ ͛͘͝ǡ͟͟͠ ͛͞ǡ͛͛͟ ͙͚͞ǡ͟͞͝ ͙͘͡ǡ͙͚͘ 
���i���nt ͚͟ǡ͛͘͟ ͝͝ǡ͘͜͞ ͛͠ǡ͙͘͡ ͙͘ǡ͘͝͝ ͚͙ǡ͙͘͘ ͙͛ǡ͘͞͝ ͙͙ǡ͘͟͠ ͚͚ǡ͙͝͝ ͛͛ǡ͚͛͛ 
�aint�nanc� ͙͜ǡ͙͛͘ ͚͠ǡ͙͘͞ ͚͜ǡ͚͘͡ ͙͘ǡ͛͘͠ ͚͘ǡ͙͟͞ ͛͘ǡ͚͘͝ ͙͘ǡ͝͠͠ ͚͙ǡ͙͟͝ ͙͛ǡ͛͟͞ 
�cholar�hi�� ͠ǡ͜͟͞ ͙͟ǡ͚͜͡ ͚͝ǡ͚͜͡ ͞ǡ͛͛͛ ͙͚ǡ͞͞͝ ͙͠ǡ͡͡͠ ͞ǡ͜͞͡ ͙͛ǡ͚͡͡ ͙͡ǡ͜͡͠ 
�on��ltant� ͘ ͘ 
��no�ation ͘ ͘ 
�th�r ȋ���ci��Ȍ ͘ ͘ ͘ ͘ 
�n�ǡ �ont Ƭ �� ��cǡ ͜͡ǡ͚͙͡ ͞ǡ͛͘͠ ͙͚ǡ͙͟͞ ͙͠ǡ͚͘͝ ͞ǡ͛͠͠ ͙͚ǡ͟͟͝ ͙͡ǡ͙͛͞ 
���iaȀ�o�� ͙͠͠ ͛͟͝ ͛͝͞ ͛͛͝ ͙ǡ͘͟͞ ͙ǡ͘͘͞ ͘͝͞ ͙ǡ͙͚͘ ͙ǡ͘͞͠ 
��ntal�ǡ �o�� ��c ͛ǡ͛͘͘ ͘ ͘ 

Total Non-Personnel ͙͙͟ǡ͛͝͞ ͚͛͜ǡ͙͙͟ ͘͜͝ǡ͚͠͠ ͙͝͞ǡ͚͚͡ ͙͚͛ǡ͛͝͠ ͜͞͠ǡ͟͠͝ ͙͘͜ǡ͛͟͞ ͚͘͡ǡ͚͛͟ ͙͛͛ǡ͙͘͡ 
GRAND TOTAL ͚͟͡ǡ͙͘͠ ͝͝͠ǡ͛͘͟ ͘͠͡ǡ͚͟͞ ͛͘͝ǡ͚͟͝ ͙͘͞ǡ͙͛͝ ͙͡͝ǡ͘͟͟ ͚͙͞ǡ͘͘͝ ͚͚͝ǡ͙͘͘ ͛͟͠ǡ͙͘͝ 
Revenue

��� �tat�
���ro�riation ͙͝͡ǡ͚͘͘ ͙͝͡ǡ͚͘͘ ͝͝͝ǡ͚͘͞ ͝͝͝ǡ͚͘͞ ͚͚͝ǡ͙͘͘ ͚͚͝ǡ͙͘͘ 

�arr�o��r �tat�
���ro�riation ͟͜ǡ͟͡͝ ͟͜ǡ͟͡͝ ͜͝ǡ͙͙͡ ͜͝ǡ͙͙͡ ͘ 

��� �atchin� 
	�n�� ͚͞͡ǡ͚͘͝ ͚͞͡ǡ͚͘͝ ͚͟͟ǡ͙͘͠ ͚͟͟ǡ͙͘͠ ͚͙͞ǡ͘͘͝ ͚͙͞ǡ͘͘͝ 

�arr�o��r �ro�
�r��io�� �atchin� 
	�n��

͛͟ǡ͛͡͠ ͛͟ǡ͛͡͠ ͚͟ǡ͜͝͞ ͚͟ǡ͜͝͞ ͘ 

Total Revenue ͛͘͞ǡ͜͞͠ ͞͞͝ǡ͡͡͝ ͚͟͡ǡ͛͜͞ ͛͘͝ǡ͚͟͝ ͙͘͞ǡ͙͛͝ ͙͡͝ǡ͘͟͟ ͚͙͞ǡ͘͘͝ ͚͚͝ǡ͙͘͘ ͛͟͠ǡ͙͘͝ 


