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DASAMD 928 2 7 AUC 1959
SUBJECTs Funding of Studies at the Medical Callege of Virginia

TOs The Surgeon General
Departrzent of the Arxy
Washington 25, D. C.
ATTNs Ruoards and Development Divigion

1., Reference is made to application far research grant received
from the Medical College of Virginia for the ressarch project entitled,
"EZvaluation of Thermal Lesions of the Ocular Fundus in Rabbits and
Man.®

2. The Defense Atamic Support Agency (DASA) agrees to furnish the
Surgeon Ceneral, Fiscal Year 1960 funds in the amount of $7,95L0.70 for
the prosecution of the research project cutlined in the application far
the research grant, It is requested that this research be funded con-
tractuslly rather than on a grant basis.

3. Change No. ki to allotment advice 10-7150 is being issued to
the Walter Reed Arxmy Medical Center under separate cover,

L. In connection with this project, it is requested that:

a. Yo office arrange far the submigsion of ID Form 613 to
the Director of Defense Research and Engineering with a copy to DASA,
showing the DASA as a partiaipating ajency in the program, and that
one copy be farwarded directly to DASA, Attemtion: Deputy Chief of
Staff, Jeapcns Effects and Tests.

be The DASA be furnished with a copy of the projeat directive,
6. The DASA be furnished five (5) coples of quarterly rogress

reports,
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DASAMD 928
SUBJICT: Punding of Studies at the Medieal College of Virginiag

4. Prier %o publication and distridution, reparts, technieal
documenis oF papers, prepared in connection with this project or as a
resuld of this project, be submitted te this headquarters for review,

distribution and assigment of, and instructions far use of, DASA
control mmbers, Addit cnal distridbutien may be rmde st the discretion
of the monitaring Service sgengy subjest e spprojriate securily regulations.

[ 9 of this headquarters be cbiained prier %o the

of sry itam of capifal equipmendt whose acquisitiom cost is
500,00 or more. In each case vhare an item of capital equipment coste
ing more tham this smom$ is proposed %0 be purehased; this headquarterg
vill ascertain wvhether @ not the equipmen$ required or a suitsble
substitule is amilable within DASA assets, Tharefure, each sush request
should specify the itam by stodk number; modsl, nomenclature, and

fo Far items of capital equipment eocsting less tham $500,.00
the Servise sgeney project offiowr determines whethewr the best interests
of the Goverrment will be served in terms of cost and time by local pre=-
curement or by ssquisition fram Field Camsd, DA"A controlled assets,
This equiprert, availsble te all ¢ontracting agencies, is listed in the
Catalog of DASA Test Fquipment and Related Items,® prepared and published
by Camander, 7isld Coomand, DASA, Albuguerque, New Maxies, ATTN; FCwWT2,
A sory of the sstaleg muy be edtained frem Comander, Fisld Camard,

S. ALl espital preperty furnished By DA3A for use in connectiom
wvith the work and/or purchased with projest funds will be appropriately
marked, maintained, and ascounted for uwnder the provisions ef appliecadble
property sccoumting precedires. Upem tarmination of the prejest, owmer-
ship of sueh proparty will be determined by megotiation wvith yowr hesde
quartars. In erder %o offest such negotiatiom, i is requested thad
upen sonclusiom of the projest, leadquartera, DASA be fNamnished am
inventory of all sush preperty purchased with project funds, the M
to ahow serial mmber, uake, model, mmufastwrer, and conditiom, « Tl

**/R: This proposal from the Department of Ophthalmolgy, Medical College of Virginia, has beenr
~jrnished primarily at the instigation of this headquarters to supply some ea.rly and urgently
needed information in the field of retinal burns. The people as listec} in this proposal have
the necessary equipment..and experiegcs to carry out such work, In addition they are an )
extrenely diligent group of workers that can provide the necessary information as requested by
4 is hq. “Mhile waiting for this proposal to be approved several members of this group have
sroceeded on thkir own and have already made extensive headway in tils pgm.

\ recent visitMedisal Cellege of Virgimla to MCV by Capt. Barton and Lt. Fray indicatec that
this propesal. Walter Reed Arwy Nedieal Centey will give a running start to the solution of
0 " .

84,090 applies

the retinal burn propglem. Control Number
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Application for Research Grant

Defence Atomic Support Agency, Washiagtom 25, D. C.

Title: 'Evaluation of Thermal Lesions of the Ocular Pundus in

Rabbits and ¥an™

Name and Title of Researca
rrograa Oirector

LuPont Guerry, III, M.D.
Professorand Cusairman
Department of (phtaalmology

Address

2015 Monument Avenue
Ricbhmond, Virginia

Hame of lastitution
Yedical College of Virginia

Addresa

1200 EZast Broad Street
Richmond 19, Virginia

Name of Department
cepartment of (phtnalmelogy

Address
Medical College of Virginia
Box 293
Ricaomoad 19, Virginia

Name of Department tlead
OuPont Guerry, II1, MN.D.

Aduress

2013 Monument Avenue
Richmond, Virginia

Name of Financial Uirector

W. P. Tompkins
Comptroller

Aduress

Medical College of Virginia
Richmond 19, Virginia

Name and Title of Cfficial
Authorized to Sign for Institution

Or. R. Blackwvell Smith, Jr.
’resident

Aduress

Medical College of Virgiania
Ricumond 19, Virginia

President

Research Director
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A. Salaries:

DuPont Guerry, 11X, M.D. 3
Herbert Wiesinger, M.D.
Valter J., Georaets, N.D.
Dr. ¥William T, Ham, Jr.

G“, Chln, ..D. A B SRt
Pearl Bazacos .
Charles Blue, Research Assistant 1,000.00

(one~fourth time)
¥. B, Bchaidt ———
R. C. Williams ————
R. 3. Ruffin ——
Dr. Malcolm Turner ——

Cverhead calculated at 26.07% of
salaries according to receat contracts
with office of tbe 8Surgeon General 260.70

TO?AL SALARIES $ 1,260.70

B. 8upplies and Equipment:
8lectronic device and suutter system for

Zeiss light coagulator (approx.) 1,300.00

2 Replacement high pressure Xenoa bulbs 900,00

70 Rabbits (4. each) 280.00

Food and maintenance for rabbits for 1,290.00

approxinately 6 months (3 .10 per day)

48 Rabdit cages ~ 1,3500.00

1 Precision rotary microtome 740.00
TOTAL SUPPLIES AND EQUIPMENT 6,180.00
C. Travel, Communication, Miscellaneous: 500.00
TCTAL $ 7,940.70

Expected Duration of Study: Twvelve months




BUDGET

Subject of Study: BEvaluation of Thermal Lesions of the Ocular
Fundus in Rabbits aand Man

Institution: : Nodical College of Virginia

Address: Department of Ophthalmology
M.C.V. Station
1200 E. Broad Street
Richmond, Virginia

Personnel:

Principal Investigators;
DuPont Guerry, III, M.D.
Herbert Wiesinger, M.D.
¥alter J. Geeraets, M.D,

Coansultants:
Dr. ¥illiam T. Ham, Jr.
Dr. Malcolm Turner
Co-~-¥orkers:

Guy Chan, ¥.D. P. H. Schmidt
Pearl Bazacos R. C. ¥illiams
Charles Blue R. 8. Ruffin

Facilities Available;
1 Zeiss light coagulator

3 Research laboratories, including laboratory
for eye pathology
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Evaluation of Thermal Lesions of the Ocular Fundus ia Rabbits and Man

I. Research Plan

A. Specifié ‘1!‘:

To ascertain the thermal threshold for production of
chorioretinal burns in m;d: as co-parid to rabbit. Only
such lesions as can be produced by irradiances sufficient
to produce lesions in less than 250 ms will be studied.

The relation of irradiance and image size upon the threshold

3

P

will be studied.

B. Method of Procedure:

Instrumentation. The Zeiza light coagulator will
be used as a light source. DPrevious calibratiocus of this
instrument with the water flow calorimeter have shown a
possible maximum irradiance of 1.9 c&l/cnz/soc at tue coraea
which makes possible & calculated dose at the retina of up
to 90 cal/cnz/sec . Although the water flow calorimeter
utilized for this calibratioa 1ad previously been cross
calibrated against sttnd;rdl from NRDL and NML, another
calibration just before thil study starts should be carried
out by one of fheae standards, The Zeiss light coagulator
nakes possible an almost continuous range of irradiance from
0.5 cal/cnz/sec. to the maximum. The only alteration
necesaary‘tA nnko,thil instrument applicable for this atudy
is a timing device which can easily be incorporated., It
is contemplated to measure exposure times electronically =

*

to milliseconds. 6 different size apertures are incorporated
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in the machine to: study the iafluence of retinal image size upon
threshold., + - - .= . SLooe - : ‘ C .

The study will be divided into threce aain experimental groups:

a. Lignt transmission through the ocular media compared with
the 1ight transmission through the ocular media plus
retina and choroid. Theé main questions in this bdlock are:
(1) to determine the part of the ipcctrui vhich is most

" active in the structures of the ocular fundus in
prodﬁcidz coagulation of the tissue, i.0., the
wavelength - wiith highest absorptiinia the different
layers of the fundus,

(3) to find tue ocular structures whica are aost involved
in Leat absorbancy:

The transmission will be aeasured in a raage from 350

up to 1400 wavelengtg. In this way, tae absorbaancy

for the znost specific wavelength cof tl.e spectrum ia retina

and ckoroid can be detected, Both curves will be plotted

againat a control blank.

Method: The pupilsof the rabbit eéyes are dilated %0 a
naxisum, and the rabbit is thea sacrificed by a& 1:;1000
epinephurine solmtion, in order to preveat miosis after
enucleatios ef the glebe, Aftexr eaucleation, & ¥ mm,
trephine bole is made exteadimg tarocugh tae sclera of tue
posterier pole of the glebe.  Sclers aand cooreid are
ssparated by blunt dissectieon, using a bluat, slightly
curved spatula. The scleral flap is excised with aclerzl
scissors. . The eye is thea plased in a special contsiner,
allewiag the coraea to haang freely down asd with the scleral
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opening oa top. Both eads of the container are closed by
glass caps and the coantainer is placed im a Beckmann D K
for transmission studies as described above. Thereafter,
the choroid and sclera uaderlying the scleral hole are
resected and the transmission through the globe measured
in the same way as before. The blank control is then
taken through the container without the globe and used

as correction. The factor of blood flow is not considered

in this study.

Histological examinatior of produced burn lesions in the
fundus,
The main questions in tais study are:
(1) to deterunine the lowest light intensity waich is
able to produce aistological observable cuaanges in
human and rabbit eyes at a given exposure tiame and
inage size.
(3) to compare producéd lesions in tue posterior part of
the eyes with those produced in the periphery
(3) to find a relationship between different degrees of
ocular fundus lesions and the 2nargy necessary to
produce taem
Por all animal experiments male chinchilla grey rabbits
wilil be used.wo}ghing between 2 and 3 kg. Only taose
animals woich present a medium pigmented fundus under
ophthalmoscopic examiaation '1i1 be selacted for light
transmission and light coagulation studies. Rabbits with
a8 lightly or darkly pigmented fundus will be uiscarded from
the experiment. !
A ealibrated Zeiss light coagulator will be used and
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its spectral distributioa determined. The instrument is
provided with an electronie shutter in order to achbieve
the most accurate exposure times. '

The fundus leaicns will be produced with 8 difforent
light {ntensities, S difforenf‘apertureu and 2 different
exposure times. The various combinatious employed are

products of the variables whici are tabulated as followe:

Intensities Diaporagm Exposure Time Zgucleationa
Aiter Exposure

1l 0.3 10 as 0

2

3 1.3 3 Days

4 190 ns

5 e.0 1 Veek

g 4.5 500 s 2 YWeuks
3 VWeeks

3 3.9 4 Feuks

The products of permutatioas and combinatioas ef the
firast 3 factors will provide 120 differeat degrees of
thermal energy.

The produoed lesions will De recorded by fundus
piotographs immediately before eaucleatien of the eyes for
histological studies. Eaucleatiom ie planned in 8 different
time intervals after exposure.

Comparative studies will be made on rabbit and human
eyes is respect te pigmeat distridbution, abeording spectrum
and the differeat paysieal (optical) properties.

c. Experiment ia Maa
A number of patients receiving light coagulation treatment

for various conditions will be utilized in this study.
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In cases gf retinal detachment, tm‘a. neovascularization,
eta., it ts frequeatly necessary to place 028 or more
burns inte clinfeally nermal appearing aress of the retina.
By obtaining data on the bura thresbold of human
retinas a2s compared with the rabbit, one should be able
to calculate more resatistically the retinal hazard to
man from atonic firedalls. MNost ealculations in the past
have used extrapcolations of rabdbit data which may or may
not be correct.
The following data can be obtained from these human
buras: 4 A
1. By carefully REASUTing exposure times at a given
intensity and aperture, the thermal dose necessary
to produce a lesion of certaian clinical characteristics

can be calculated,
By placiasg some subclintical exposures that de not

td

woduoe say opathalmosceopically visible lesions, a

safe Tange of thermal iatensity caa be arrived at,
Between the calgulated dose for & mild clipical lesion
and a "safe dose” probdably lies the R. D. 50.

3. 8y aexposiag differeat humaa eyes to exposures of tie
8820 intensity, time and aperture and obssrving the
result individual variations will become appareat.
Also comparing data obt;tno; under No, { of individual
eyes will add in the evaluasies of difference from '
ey® to eoye such factors as fundus pigmeatatiosn and

Y retractive .ermm shguld be rnmlu?lo for individual
variaticas. ‘
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4. Cliaical observations, after deing substantiated bdy
fundus photography, should bring about clinical
differences in the healing phase of a bura between
rabbit and man. Such factors as post-burn edema,
pigmentatioa and atrophy will be investigated as
to time of appearance ‘nd severity.

Facilities Availabile.

Tae facilities of the Departmeant of Ophkthalmology, including
the eye patholoiy laboratory, are avallable for this study.
A Zeiss light éoozulator is available. There is ample rooms
for experimeatal aniunals im the animal hovse of tiae Medical
Collage.

Previous Work Done o This Project.

Extensive work oa the thermal threshold of tne rabbit retina
has been done previously in this laboratory. A high intensity
carbon arc light scurce was used for this erxperiment., Tue
results of this work are summarised in the paper entitled,
"Flash Burus iz the Rabbit Retina: 5s a MNMeans of Evaluating
the Retinal Harard from Nuclear ¥Yeapoms” in the American
Jouraal of O hthalmology.

Personal Pubiications Related to This Work,

Ham, W. T., Jr., Yiesinger, H., Guerry, DuPoat, III, Schmidt, P, H,
¥illiams,R. C., Ruffin, R. 8., and Shaffer, M. C.: Experimental
Production of Plash Buras in tue Zabbit Retina, Amer. J. Opbthalm.,
43: 711 (May) 1937,

Nam, ¥. T., Jr., Wiesinger, M., Schnidt, P, 3A., ¥Yilliams, R. C,,
Ruffia, R, 8., Shaffer, M. C. and Guerry, DuPont, IIl: Flash
Burns in the Rabhit Retina: As a Eeans of Bvaluating the Retinal
Hazard from Nuclear Veapoas, Amer. J. Ophathalm. 43:, Ne. 5,

Part I, November, 1538,
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, uuxnm. K., Bchnidt. P. N., Villians, R. C., Tiller, C. O.,
.. .. . Rufftma, R, 8, Querry, D;, and NMan, ¥. 7,, Jr.: Tio Trans-

" miswion of Light Tureugh & the Ocular Nedis'of the Rabbit Zye.

U Avews ¥ a;.hthah. 42: (Doo ) 1938,
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- lnun- omtnd by Otkcrl. \

" Buettuer, K., and Rose, H. ¥.: Bye Hacards from sa Atomie
: Be-b Bmt-“'m hftﬂ, 332 1, 1883, s

7 Byrnes, V. A. Browa, D. V. L., Rose, . V., and Cibis, P, A
L Cbortouuml Lesioas Due te Thermal Radistion from the Atomie

,‘o-b. Am Ophtl.. 53; 909 (June) 1956.

o lhu. R, Y., Brown, D. V. l.., Byrnes, 1. A., and Cibis, P. A.!
~+ Buman Cherieretinal Buras from Atc-i.o Firebells. Arcb. Ophth,

_gr 208 (reb.) 1836
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