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Non-selective 
angiographyr 
A simple tool for 
diagnosing congenital 
heart disease 

Everett Aronsoll, O. V.M . 
Department of Veterinary Medici/Ie & Surgery 

Plain film thoracic radiographs of ani
mals with congenital hea rt disease are not 
always diagnostic. It may be necessary to 
perform a contrast study to demonstrate 
the anomaly present. A fairly simple, 
relatively safe special procedure used to 
eva lua te the hea rt and pulmonary vas
culature is non-se lective venous ang io
cardiography. In non-selective angio
cardiography, positive contrast media is 
injected intravenously and a series of 
radiogra phs is taken as the contrast media 
flows through the chambers of the hea rt 
and great vessels. Because the contrast 
media fl ows through the hea rt rapidly, a 
rapid film-changing device must be used. 
A method of rapidly changing films that 
can be employed by the general practi
tioner to perform angiogra phy will be 
described later in this article . 

Techniquc for non-selective angiocardiography 
The animal should be anesthetized or 

heavily sedated to prevent it from moving 
during the procedure. Theanimal is placed 
in lateral recumbency with the primary 
X-ray beam centered over the thorax. To 
allow for the added density of the contrast 
media, the kvp should be increased 4-6 
kvp over the plain film technique. The 
jugu lar vein is ca theterized with as large a 
catheter or needle as possible to permit a 
rapid injection of the viscous con trast 
media that flows through the heart and 
grea t vessels as a bolus. One-half cc/lb of 

water-soluble iodinated contrast agent* 
warmed to body temperature is then in
jected and a series of radiographs are 
taken. It normally takes two or three 
seconds for the contrast media to reach 
the right side of the hea rt and four to six 
seconds for the contras t media to reach 
the left side of the hea rt. By using the 
rapid film-changer, it is possible to take 
three films in six seconds and demon
stra te the contras t media in the individual 
chambers and grea t vessels of the heart. 

Indica tiolls 
Non-selective angiocardiograms can be 

used to iden tify mos t structural abnormal
ities of the heart. It is an excellen t method 
to diagnose aortic or pulmonic stenosis as 
the contrast media w ill outline the charac
teristic post-stenotic dila tation of the par
ticular vessel involved . It is the method of 
choice for demonstrating cardiovascular 
lesions with right-to-Ieft shunts such as 
Tetralogy of Fallot. 

COll tmilldicatio/lS 
Animals with left- sided heart failure, 

fluid imbalances, serious arrhythmias, or 
severe respiratory diseases are high anes
the tic risks and should not be considered 
for this p roced ure. It is not as effective for 
the diagnosis of ca rdiovascular lesions 

*Hypaqllc M 75% Megilllllille & Sodiulll 
Oill triwllte, Willthrop w homtorics, New York , 
N.Y. 

Figure 1: The anesthetized allinwl is positiolled 011 tile mpid fil lll-cilallgcr 
alld cassettes are slid throllgh the tll/lIlel bl'twct'll I'xposlIrl's. 

Figure 2: This shows the tunnel mpid fi lm-cllallger 0 /1 an X-my ta/JIe. It 
sholiid be 10llg t'lloligh to hold five radiographic cas~ettes. 
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Figure 3: Notice the relationship between the top of the tunnel and the top 
of the radiographic cassette. The top of the tunnel should be elevated off 
the table to allow the cassettes to slide freely through the tunnel. 

Figure 4: The Plexiglas window should have the same dimensions as the 
radiogra phic cassette. 

with left-to-right shunts such as Ventricu
la r Septa l Defect. O n a nimals weighing 
more than 30 pounds, the d e ta il of the 
stud y decreases because of the inability to 
inject the contras t media rapidly as a bolus 
and the dilution of the contras t media in 
the bloodstream . 

Tunnel technique rapid fi lm-changer 
The film -changer can be built ra ther 

inexpensively wi th two sheets of plywood , 
Plexiglas, and several wooden rods. The 
exact dimensions of the film-changer can 
be adapted to fit the size of the cassettes 
and X-ray table used in the hospital. The 
film-changer is essentia lly a tunnel. The 
dog is placed on top of the tunnel and the 
fi lms a re slid through the tunnel under
neath the dog between exposu res. Thi s 
allows the dog to remain stationary be
tween radiographs (see Figure 1). The 
tunnel should be long enough to hold a t 

least five radiographic cassettes and slightly 
wider than the wid th of the cassettes to be 
used (see Figure 2). 

The top of the tunnel consists of ply
wood sheets tha t a re e leva ted by wood en 
rods about th ree-fourths of an inch . This 
a llows the cassette to slide freely through 
the tunnel (see Figu re 3). Between the 
plywood sheets in the center of the tun
nel, there is a Plexiglas window with the 
same dimensions as the X-ray cassette 
(see Figure 4). 

The animal is placed in la te ral recum
bency on the tunnel with its thorax posi
tioned over the window and centered 
within the primary X-ray beam . If there is 
not su fficient collimation on the X-ray 
machine to res trict the beam to the Plexi
glas window, the top of the tunnel can be 
lined w ith lead strips. Th ree cassettes then 

. a re loaded into the tunnel, tube side up, 
with the fi rs t cassette positioned directly 
under the Plexiglas window (see Figure 5). 

The fi lm is exposed afte r the injection, and 
another cassette, tube side down, is pushed 
into the entrance of the tunnel until it just 
disappea rs under the top of the tunnel. 
This pushes the exposed casse tte forwa rd 
and positions a new unexposed film prop
erly centered under the window rea dy for 
the second exposure. This procedure is 
repeated once again until the three radio
graphs are taken (see Figure 6). Using this 
method, it is possible to take th ree radio
gra phs in six seconds to properly evalua te 
the chambers of the heart and grea t ves
sels. 

Norlllal study 
The normal study consists of three ra

diographs taken in sequence (see Figure 
7). The firs t radiograph should be taken 

Con tin ued on Page,6 

Figure 5: Three cassettes , tube side up, are loaded into the tUrlnei with 
the first cassette positioned ul/der the Plexiglas window. 

Figure 6: At the conclusion of the procedure, three exposed radiographic 
cassettes . tube side up, al/d two unexposed radiographic cassettes, tllbe 
side dOlim , will be in the tunnel. 
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THE RETURN OF 
Veterinarians contribute surgical 

aimed at repopulating MisSOl 
Veterinarians and conservation officia~ celel 

16 as the river otter returned to its nativ1 Missc 
Eleven Louisiana otters were released hlto Sw 

will begin repopulating the waters of Missouri. 
population dwindled in the 19th century. The ani 
when legislation was passed protecting the endal 
traded wild turkeys to Kentucky for 20 otters tha 
fur trappers. 

The group released in March, and a second 
carrying radio transmitters implanted surgically 1 
Robert Youngquist and Jennifer Balke. The t 
flashlight batteries, were inserted into laparotor 
rib. 

Biologists in the Missouri Department of Cor 
activities through next spring to determine the SI 

its own frequency that carries more than a mile, 
settlement areas. If everything goes as planned 

The wild otters were trallquilized /Iefor!! /Jeillg prepped for surgery. program in 1983 and 20 more in 1984. 

An otter awaiting surgery. The animals weighed between 8 alld 20 poullds. Dr. Jenllifer Balke (foregroulld) and Dr. Ro/J, 
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· OF THE OTTER 

urgical skills to a state program 
Missouri with river otters. 

' cia~ celebrated a homecoming of sorts March 
tiV~ Missouri. 
ed hlto Swan Lake amid fervent hopes that they 
Missouri. Once plentiful in the state, the otter 
ry. The animals numbered only about 70 in 1937 
~ the endangered species. This spring, Missouri 
otters that state had purchased from Louisiana 

[ a second group of nine set free in April, are 
surgically by College veterinarians Ron Elmore, 
ke. The transmitters, about the size of two 
, laparotomy incisions behind the animals' last 

ent of Conservation plan to monitor the otters' 
1ine the success of the program. Each otter has 

an a mile, allowing biologists to map the otters' 
5 planned, 20 more otters will be added to the 

Ron i:Jmorl? photu~ 

Ilnd Or. Robert Youngquist during surgery. 

Dr. Youllgquist at work Oil 1111 otter. 

A radio trallslIlitter is pushed illto the incision. 
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Dr. Thorne 
appointed 
new CE director 

Dr. James G. Thorne has been appointed 
Director of Continuing Education and 
Extension at the College. 

Dr. Thorne, 45, has 
taught in the food animal 
clinic at the College since 
1974. He holds a B.S. in 
agriculture, aD. V. M. , and 
an M.S. in physiology 
from the University of 
Missouri, and a Ph .D. in 
physiology from the Uni
versity of Georgia. He is a Diplomate and 
charter member of the American Board of 
Veterinary Practitioners . 

A former director of veterinary services 
at Bergstrom Air Force Base in Austin, 
Texas, Dr. Thorne has practiced in Mar
celine and Wellsville, Missouri. Before his 
teaching appointment at the College, he 
taught at the University of Georgia Col
lege of Veterinary Medicine. 

He is a member of the AVMA, MVMA, 
American Association of Bovine Practi
tioners, American Association of Veteri
nary Clinicians, Missouri Academy of Vet
erinary Medicine, West Central Veterinary 

Figu re 7: Normal angiocardiogram. 

A. The first radiograph of the series taken 
immediately after the injection of con trast 
media. Note the contrast media ou tlining the 
normal cranial vena cava 1, right atrium 2, 
righ t ven tricle 3, and main pulmonary artery 
4. 

B. This shows the second radiograph of the 
series. Note the con trast media ou tl i n i ng the 
normal right ventricle 3, pulmonary vessels 5, 
left atrium 6, left ventricle 7, and ascending 
aorta B. 

e. This shows the third radiograph of the series. 
Note the contrast media in the normal left atri
um 6, left ven tricle 7, and ascending aorta B. 

Medical Association, Phi Zeta and Gamma 
Sigma Delta. He served as co-chairman of 
the 57th Annual Conference for Missouri 
Veterinarians last year. 

Dr. Thorne is the first permanent CE 
director at the College since Dr. Donald 
Blenden stepped down 41/2 years ago. The 
position is now a fully funded full-time 
post. 

NewCE 
coordinator 
named 

Marsha Murray has been named Coor
dinator for Continuing Education at the 
College. She will be working half-time this 
summer. 

Mrs . Murray, 39, has 
worked in the CE office 
for the past 2Y2 years as a 
secretary. She holds a B.S. 
in elementary education 
from the University of 
Missouri. 

She replaces Terry Rob
ertson, who resigned to attend school 
full-time . 

Datebook 
July 19-22. 119th annual meeting of the 

American Veterinary Medical Association , 
Marriott Hotel, Salt Lake City, Utah . An 
alumni reception for graduates of the 
College will be held at 6:30 p.m . July 20 in 
the Emigration and Parley's rooms of the 
hotel. The alumni luncheon will be at 
noon July 21 in Salon G of the hotel. 

October 10-11. 58th Annual Conference 
for Missouri Veterinarians, at the College 
and Columbia' s Ramada Inn. Featured 
speakers will include Dr. Bud Fackelman , 
an equine orthopedist from Tufts Univer
sity, Dr. Carl Osborne, a urologist from 
the UniverSity of Minnesota, and Dr. 
Steven Henry from Abilene Animal Hos
pital in Abilene, Kansas, who will speak 
on food animal topics, particularly swine. 

Alumni reunions for the classes of 1957, 
1967, and 1977 will be held the night 
before, October 9, at the Ramada Inn. 

October 13-15. Symposium on Com
puter Applications in Veterinary Medi
cine, Mississippi State University College 
of Veterinary Medicine. 

December 4-8. 28th annual meeting of 
the American Association of Equine Prac
titioners, the Hilton Hotel, Atlanta, Geor
gia. For information, contact Dr. Wayne 
Kester, Route 5, 22363 Hillcrest Circle, 
Golden, Colorado 80401. 

Non-selective angiography 

From Page 3 
immediately at the conclusion of the injec
tion. Contrast media is seen in the cranial 
vena cava, right atrium, right ventricle 
and main pulmonary artery ou tflow tract. 
Note the irregu lar contour of the right 
ventricular chamber due to the papillary 
muscles. The second radiograph is taken 
two seconds after the injection and dem
onstrates contrast media in the right side 
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of the heart as well as in the pu lmonary 
arteries and veins, left atrium, left ventri
cle, and ascending aorta. The third radio
graph of the series should be taken two 
seconds later, which demonstrates con
trast media in the left atri um, ventricle 
and aorta . The contrast media has cleared 
from the right side of the heart. Note the 
smooth ve ntricular chamber of the left 
ventricle . 



Research Day highlights new research by students 
Winners in the annua l resea rch compe

tition a t the College of Veterinary Medi
cine included four professiona l students 
and four postdoctoral students. Resea rch 
Day, Apri l 8, is sponsored by the Phi Zeta 
honor society and Beecham Laboratories. 

The winners in the professional student 
category: 

Firs t place : Khri s tina D. Kirkland , 
fourth- yea r ve terinary student, for her 
project, "The ill vitro effects of EDTA-tris, 
EDTA-tris- Iysozyme, and antimicrobial 
agen ts on equine genital isolan ts of Pscu
dO lllollas aCrlIgillosa." (Advisors we re Drs . 
W.H. Fales, T.L. Blanchard , and R.5. 
Youngquist. ) 

Second place: Robert W. Engelman, 
fourth-y ea r veterinary student, for his. 
project, " Histopathology of an exophthal-

Professionally speaking . .. 
Dr. Franklin LOC1V, dean of Tufts Ulliversiltj 
College of Veterinary Medicille, calli£, to Co
lumbia ill April for a two-day stay as a visitillg 
lectllrer alld Ph i Zeta Research Day jlldge. Dr. 
Loew spoke of anilllal rights fro lll a researcher's 
point of view in his talk, "Allilllais ill Resea rch: 
The Issues alld Politics." As the keYllote speakcr 
for the Phi Zeta Research Day banqllet, Dr. 
Loew focused on the veterillariall's role ill 
comparative medicine. 

iJ"1I G il/Ill'" pholt! 

mic condition in marine fi sh." (Advisor 
was Dr. Linda L. Collie r.) 

Third place (tie) : Gregory C. Hassel, 
third-yea r ve te rinary s tudent, for his 
project, "Gentamicin nephrotoxicity in 
red-tailed hawks." (Advisors were Drs. 
L.P. Thornburg and J.N . Berg.) David E. 
Swayne, second-year veterinary student, 
for his project, " Photometric determina
tion of fibrin ogen levels in avia n plasma." 
(Advisor was Dr. G. S. Johnson.) 

Winners in the postd octoral ca tegory: 
First place: Dr. Bruce Janke, postdoc

tora l fell ow in veteri nary pa thology, for 
his project, "Experimental infection of 
colostrum deprived neonatal pigs w ith a 
cytopathic porcine rotav irus isolate." (Ad
visors were Drs. L.G. Morehouse and R.E 
Solorzano.) 

Phi Zeta adds 25 
new members to rolls 

Twen ty-five students and faculty were 
elected recentl y to membership in Phi 
Zeta , the scholas tic honor socie ty for vet
erinary medicine. New members a re: Dr. 
Lionel Dawson, resident veterina rian in 
the Department of Veterinary Medicine 
and Surgery; Dr. Ronald McLaughlin , di
rector of Laboratory Animal Medicine at 
the UMC Hea lth Sciences Center; fourth
yea r students Ronald Armst rong, Michael 
Boyd , Stephen Ca llahan, Na ncy Camp
bell , Douglas Cleveland , Richard Davis, 
Reed Dimmitt, Robert Engelman, Bennett 
Fagin , Khri stina Kirkland , Frank 
Lenzenhuber, Christopher Kent Pieper, 
Marc Ross, James Schuessle r, and Jenife r 
VYhiteside; and third -yea r students Stan
ley B1adek, Beve rly Bie rschwal, Marvin 
Reidlinger, Bruce Robertson, Joseph Safron, 
Roger Dustan Sarazan, B. Kirk Stringe r, 
and Mark Van Horn. 

--Faculty update--
Dr. Claud B. Chastain 

Dr. Claud B. Chastain recently joined 
the College's Department of Veterinary 
Medicine & Surgery as an associate pro
fessor. He replaces Dr. 
John Rhoades in small an
imal medicine. 

Dr. Chastain, 36, comes 
to Columbia from Iowa 
State Universitv, where he 
taught eight ~ f the pas t 
nine yea rs. He a lso has 
taught a t Loui siana Sta te 
University and served as Taipei area veter
inarian for the U.S. Air Force in Taiwan. 

A graduate of the University of Mis
souri , Dr. Chastain holds a B.S. from the 
College of Agricu lture and a D.V.M . from 
the College of Veterinary Medicine. He 
received his maste r's degree from Iowa 
State in 1972. He a lso is a Diploma te of the 
Ameri ca n College of Veterinary Inte rnal 
Medicine. 

Dr. Chasta in received a Curator's Award 
while a ttending the Un ivers ity, is a mem
ber of Phi Ze ta, and is listed in " Who's 
Who in the Midwest." He a lso holds 
memberships in the AVMA, American 
Academy of Veterinary Dermatologists, 
American Association of Veterinary Clini
cians, and the America n Anima l Hos pital 
Associa tion. 
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Second place: Dr. John J. Robertson, 
resident veterinarian in sma ll animal sur
gery, for his project, "Suprapubic subtotal 
prostatectomy in the dog." (Advisor was 
Dr. M.J. Bojrab.) 

Third place (tie): Dr. Fouad K. Mo
hammad, graduate studen t in ve te rinary 
pharmacology, for his proj ect, " Bio
avai labi lity and related clinical pharmaco
kinetics of int ravenously admin istered 
acetominophen in beagle dogs following 
orally adminis te red N-acetylcysteine." 
(Advisor was Dr. V. V. St. Omer.) Dr. Jean 
M. d 'Offay, resea rch associate in veteri
nary microbiology, for his project, " Food 
depriva tion in ca lves and its effects of 
inte rferon production, vira l shedding and 
immunity." (Adviso r wa s Dr. B. D. Ro
senqui st.) 

NIH funds research 
animal lab 

Dr. Joseph Wagner has received a 
$148,415 grant from the Na tional Insti
tutes of Health resea rch resources divi
sion to fund operation of the Resea rch 
Animal Diagnostic and Investiga tive Lab
oratory for another yea r. The laboratory 
makes differential diagnoses of diseases 
in research animals in order to save time 
and money in interpre ta tion of resea rch 
findin gs. It is one of three labora tories in 
the United States that monitors laboratory 
animal hea lth for the Na tional Cancer 
Institute. 

Dr. Wagner is a professor of veterinary 
pathology at the College. 

Dr. Bojrab receives AKC 
grant 

The American Kennel Club has awarded 
a $3,500 grant to Dr. M. J. BCI)rab for hi s 
six-month resea rch project, "Use of Iso
butyl-cyanoacryla te Tissue Adhesive in 
Fixa tion of Small Cortica l Bone frag
ments." 

Dr. Bojrab teaches small animal surgery 
at the college. 

Holistic veterinarians 
form new association 

A new group dedica ted to non-a llopathic 
approaches in veterinary medicine was 
form ed during las t winter's Inte rmountain 
Veterinary Medica l Associa tion meeting. 

The American Ve te rinary Holi stic Medi
ca l Associa tion w ill explore such trea t
ment avenues as cli nica l nutrition, home
opathy and herbal medicine . For further 
information, contact Dr. Ca rvel G. Tiekcrt, 
AVHMA co rresponding secre tary, 2214 
Old Emmorto n Road , Bel Ai r, Maryla nd 
21014. 



1981 donors to the College of Veterinary Medicine 
William C. Anderson (80) 100 
Dr. William L. Anderson 100 
Dr. & Mrs. Richard A. Arnold 100 
Dr. L. N. Atkinson 100 
Paul Belkin, D.V.M. 100 
Dr. John N. Berg 100 
Dr. Arthur Bickford 120 
Dr. George D. Bilyea (56) 200 
Dr. Richard Binder (56) 100 
Dr. & Mrs. Don Blenden (56) 100 
Dr. M. J. Bojrab 100 
Dr. James O. Britt (74) 130 
Arnold M. Brown (75) 100 
Philip R. Brown (72) 100 
Mr. Rich Brown (value) 10,000 
Michael Buchheit (72) 150 
Richard Buchli 200 
Kenneth H. Buchmann (58) 100 
Larry Buntrock (74) 100 
Joe T. Burden (64) 500 
Thom M. Clark (70) 150 
Jack L. Coleman (67) 100 
Larry Coleman (80) 100 
Dr. & Mrs. Robert M. Corwin 100 
Scott F. Cosenza (75) 100 
John Cousins (79) 100 
David F. Deily (70) 150 
Dr. & Mrs. Ignacio dela Cruz 

(77) 105 

Ms. Claralice Dinelli SOD 
Mark A. Dolginoff (74) 100 
Jerry Eber (77) 100 
Dr. & Mrs. W. H. Eyestone Sr. 100 
Dr. & Mrs . Roger B. Fingland 

(81) 100 

Mr. & Mrs. William Fi ngland 100 
Dr. George F. Fischer (54) 100 
Robert L. Flentge (60) 100 
Dr. & Mrs. Ronald Franklin (79) 100 
Dr. Elizabeth Frazier 100 
Hires W. Gage (77) 100 
Dr. John E. Gamby (69) 100 
Dr. Matthias P. Genser (57) 100 
Dr. & Mrs. Larry T. Gillig (68) 125 
Mrs . Mildred Goodwin 1,000 

Dr. & Mrs . Lawrence G. 
Morehouse 

Larry Moudy (73) 

Editor: Kathy Casteel 
W-203 Veterinary Medicine Building 
College of Veterinary Medicine 
University of Missouri-Columbia 
Columbia, MO 65211 
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110 
100 

Dr. & Mrs. C. E. Mueller 100 
Dr. & Mrs. Leslie C. Murphy 100 

Robert A. Mutrux (53) 100 
Dr. & Mrs. James E. Nave 

(68) 1,000 
Dr. William J. Greenwald (70) 100 
Dr. A. H. Groth 100 
J. E. Haught (64) 100 
William R. Henry (57) 500 
C. M. Hibbs (53) 1,100 
Dr. & Mrs. Theodore Higgins 

(53) 500 
Mr. & Mrs. Haworth F. Hoch 200 
Leland H . Holt (55) 100 
Jack R. Horton (57) 100 
Mr. & Mrs. M. E. Hugh-J ones 100 
Dr. & Mrs. John W. Hunt (72) 100 
Layton Jackson (51) 100 
Dr. Lawrence Jem polsky (75) 110 
Ge rald L. Johnson (56) 100 
Walter N. Jones (61) 500 
Dr. & Mrs. George W. Jury 

(62) 100 
Thomas J. Keefe (63) 100 
Kyle C. Kent (53) 100 
G. Edward King (70) 100 
Dr. Ordie H. King, Jr. 200 
Dr. & Mrs. Loren D. Kintner 100 
Tommy T. Lee (57) 100 
Dr. & Mrs. James Lindley (69) 100 
Andrew Love (64) 100 
Dr. & Mrs. Charles A. Martin 

(77) 100 
James C. McCrea (50) 100 
Dr. & Mrs. Walter McNicholas 

(73) 100 
Gregg Meyer (75) 100 
Dr. & Mrs. Eugene A. Miekley 

(57) 100 
Dr. R. B. Miller 100 
Gary D. Mirts (68) 100 
Ms. Patricia Ann Moorer 100 

Dr. & Mrs. Steve A. Nickell 
(77) 100 

Paul L. icoletti (56) 100 
Dr. & Mrs . K. H . Niemeyer (55) 250 
Dr. Frank J. O'Connell (52) 125 
Dr. Janet W. Olcott (75) 100 

I ,. Supported in part by the UMC Extension Division 
..... University of Missouri is an equal opportunity institution 

Dr. & Mrs. LeRoy D. Olson 
Dr. & Mrs. Gary D. Osweiler 
Dr. & Mrs. D. C. Payne (61) 
John Pearce 
John W. Pierce (52) 
Drs. Terry & Carol Pitts (69) 
Gregory D. Pomerening (76) 
Jerry & Jane Rainey (67) 
Dr. & Mrs. Royal W. Ranney 

(64) 
Mr. & Mrs. Ben Riley 
Dr. James Lee Sapp (67) 
Dr. & Mrs. Donald A. Schmidt 
Thomas M. Scott 
Dr. J. R. Seelbach (50) 
Mr. & Mrs. Dennis O. Selby 
F. H. Shimp (52) 
Norman Shipherd 
John B. Simpson (50) 
Dr. & Mrs. Marvin E. Smith 

(75) 
Ms. Lois G. Sonis 
Dr. David W. Sorokwasz (65) 
Dr. G. A. Spragg (67) 
William Stehnach (81) 
Dr. & Mrs . R. W. Stewart (74) 
Dennis P. Stuttgen (77) 
Frank J. Thomeczek (80) 
Johnny Q. Thurmon, Jr. (53) 
Dr. H. J. Tolksdorf 
John F. Troxell (63) 
Dr. Randall Umphlet (74) 
Dr. & Mrs. Ted Vogelweid (51) 
Leland Volker (71) 
Dr. & Mrs. Ronald G . Wade 

(59) 
Dr. & Mrs. John V. Walker (63) 
Donald M. Walsh (69) 
Dr. H . E. Wheatley (53) 
Dr. & Mrs. Kenneth E. White 

(70) 
Marlyn S. Whitney (79) 
Dr. & Mrs . Harold H. Whitted 

(55) 
Mr. & Mrs. James Gordon Will 
Dr. Fred D. Wilmarth (62) 
John S. Woodward (65) 
Wil liam H . Worley (66) 
Dr. & Mrs . Gene M. Zinn 
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