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Dear sirs;

We would like to amend our license to include performance of isotopic studies
in animals. In specific we would like to perform studies utilizing
99mic-Macroaggregated Albumin in dogs.

In support of this request a scale drawing of our. research area is included.
The room where dogs are housed has large fenced enclosures, with concrete
floors, each with a drain. The two enclosures farthest from the door will be
used for Technetium studies and will be narked by a " Caution Radioactive
Materials" sign when used. The enclosures will not be cleaned for 48 hours
after the animal has last used it. They will then be cleaned by regular means
and af ter they dry they will be surveyed with a survey neter sensitive to .1
mR/hr. For the proposed study (copy enclosed) the animals will be killed
approximately 6 hours after injection of tracer, then returned to the cage
after the heart has been removed. They will remain there for another 18 hours

' (24 hrs. after tracer injection) and then will be disposed of by incineration.
At present this roon is locked during off hours and this policy will be
continued. A research assistant, Mr. Dan Nolan at present, is in the area at
all times during working hours and centrols access to the entire area. If use
of isotopes other than Technetium is neccessary a separate amendment will be
requested.

The aninal caretaker is Mr. Dan Nolan at present and he is also the research
assistant. Because of radiation exposure during fluoroscopy his exposure is
monitored with a film badge. The film badge is read monthly and the results
reviewed by our radiation safety officer Dr. Ruegsegger. A copy of the
instructions provided to the caretaker for handling the animals, animal waste
and carcasses is enclosed.

The injection of the 99mTc-MAA into the left ventricle or root of the aorta
will be perforned in the room labeled surgical area in the drawing. The dose
will be 5 nillicuries. The anesthetized dog will rest on absor gt qi t Nprevent contamination of work surfaces. The investigators will Fe s+

r385all times while handling the animals. The injection will be give
8
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supervision of Dr. Quinones. After the study is completed for 'the day the work
area will be surveyed with a survey meter. Monthly wipes around the work
surfaces and the floor will be obtained while the study is in progress.
Results will be recorded and kept in the Nuclear Medicine Department.

Doses of the radiopharmaceutical will be obtained from Syncor, the cornmercial
radiopharmacy, and will be delivered with the regular shipments to the Nuclear
Medicine Departnent. On arrival the package will be surveyed and inspected
according to our license.

Thank you very much for you attention.

Sincerely yours,

8 M h4
Jose D. Quinones,M.D.

Director, Nuclear Fiedicine

Enclosures: 3

Amendment fee attached
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NUCLEAR MEDICINE DEPARTMENT-

Instructions for handling dogs injected with radioactive materials

GENERAL PROCEDURES:

1. Radioactive materials are to be handled only by persons aware of the
potential hazards of the material.
2. When handling radioactive material or animals which have received
radioactive material all personnel shall wear gloves and work on a
- surface covered with absorbent material.
3. Keep the work area f ree of material and equipment not required f or
the inmediate procedure.
4. A survey meter will be available each time a study is performed.
Monitor the hands whenever contamination is suspected and decontaminate
inmediately. Wash arms and hands thoroughly and recheck hands. If you
have any dif ficulty contact Dr. Quinones ext. 3070 or Dr. Ruegsegger
Ext.3636.
5. Wear the film badge at all times while handling the animals or the
material.
6. There will be no eating, drinking or smoking in the animal room or
surgical area at any time during the study or while radioactive
materials are in use.

SPECIFIC INSTRUCTIONS:

1. In the animal room the two enclosures farthest from the entry door
only will be used fnr animals injected with radioactive materials.
2. When the cages are in use a sign " CAUTION RADIDACTIVE MATERIALS" will
be placed in front indicating who to call for information.
3. Only one animal will be studied in one day. At the completion of the
study the animal is returned to the cage and will remain there up to 24
hours after injection of the tracer. It can then be disposed of by
incineration.
4. The cage should remain unused f or another 24 hours then cleaned by
usual procedure.
5. After the cage is cleaned please notify Nuclear Medicine to survey
the cage.
6. The surgical work area should be extensively covered with absorbent-

material so any animal waste can be easily contained. At the end of the
experiment all the. absorbent material should be placed in a plastic bag,
labelled and placed in front of the animal cage. After the animal is
removed it may be placed inside the cage. At the time the cage is
surveyed 48 hours af ter the experiment the bag will also be surveyed and
disposed of if levels are background K .1 mr/hr.). If not it will be
stored f or another 24 hours and then disposed of in regular trash.
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~. SUBMITTED TO-
- - - -

.

WRIGHT STATE UNIVERSITY SCHOOL OF MEDICINE
'

,

Title: An Evaluation of DMVA on Myocardial Infaret Size in a Closed-Chest
Occlusion-Reperfusion Model

Principal Inv,estigator: JoseIh P. Malone , M.D. Department: CardioloByMark P. Anstadt, B.S.

Othe'r Investigators: George R. Brown, M.D. ; Jose Rank of Principal
D. Quinones , M.D'. ; Dan L. Meininger, M.D. ; Daniel J. Nolan, B.S. Investigator: Assistant Professer

Abstract (do not exceed space provided):
Timely reperfusion of an occluded coronary artery has been shown to reduce infaret

size .8,9,10 Such evidence has stimulated interest in thrombolytic therapy as a form
of treatment for myocardial infarctions ,11,12 as well as other methods including inter-

3 and coronary sinus retroperfusion ,5 which reduce4mittent coronary sinus occlusion
infaret size by protectind reversibly' injured, myocardium through enhancing reperfusion.

A technically simple device for circulatory support termed Direct Mechanical
Ventricular Assistance (DMVA) has provided effective cardiac act'uation, hemodynamics,

- metabolic stabilization and long-term survival after 6-72 hours of cardiac arrest.13,14,15
'

Several other studies have documented increased (generally doubled) survival rates in
open chest myocardial infaret models following use of DMVA in dogs and pigs.18,19,20,21
Increased survival in animal resuscitation models following cardiac arrest was also
found when using DMVA.16,17 Recent studies have shown DMVA to be more effective
than conventional closed and open chest cardiac massage.6,7

There have been no studies to evaluate OMVA's effect on infaret size. It would
~

seem, from previously . cited s'tudies, that DMVA would enhance coronary reperfusion
to reversibly injured myocardium. Therefore, DMVA might ,further decrease infaret
size in an occlusion-reperfusion model. The purpose of this study is to evaluate
DMVA's effect on infaret size using an occlusion-reperfusion model in dogs. *

*
_

WILL PROJECT INVOLVE: SIGNATURE:
Human subjects ? No X Yes
If so, approval date from

| Human Subjects Committee "
'

Lab animals ? No Yes X Principal Investigator
If so, approval date from
Director, LAR

Radiation ? No Yes X
! If so, approval date from

Radiation Safety Committee-

________________________________________________________________,

Please type, single space on 81/2 x 11 continuation pages. Submit ten
copies to: John *0. Lindower, M.D. , Ph.D. , Associate Dean for Academic

Affairs, Rm.110A Medical Sciences Bldg.
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'1. Seed Grant Purnose and Soecific Aim:

This seed grant request is for the support of an Interdisciplinary group
of Clinical Investigators and a Medical Student to study the possible effect
DMVA has on infaret size in an occlusion-reperfusion model,

s

2. Pronosed Materials, Methods, and Protocol

Twenty-six large mongrel dogs will be anesthetized with sodium pento-
barbital. Swan-Ganz catheters will be positioned through the external jugular
to monitor cardiac status. A #4 F intracoronary double-lumen balloon catheter
will be placed just distal to the first diagonal branch of the LAD coronary
artery and a #7 F Pigtail catlieter will be placed in the left ventricle,
both under fluoroscopic control via the left carotid artery. The balloon
will be inflated for acute coronary artery occlusion. After 1 hour of
occlusion, all dogs will receive 99mTc-Labeled human albumin microspheres
of 20-40 m average diameter through the previously placed Pigtail catheter.
These microspheres will delineate the area of low coronary flow (area at
risk for infaret).2,3

After 90 minutes of occlusion, the balloon will be deflated and dogs
will be randomized into two groups. One group (control group), will receive
basic medical management including Lfdocaine and attempts to defibrillate
if fibrillation occurs'. The second group will receive thoracotomy and
application of DMVA (Fig.1). Both groups will be treated as described
for 5 hours.

After 6 hours, dogs will be sacrificed. Their hearts will be removed,
~

washed with cold saline, and cut transversely at 0.5 cm intervals. These

slices will be treated with triphenyl tetrazolium test for macroscopic

mapping of the infaret size.1,2,3 The slices will then be placed on X-ray
fil'm overnight to determine the area of risk not perfused by microspheres

~

in the beginning of''he experiment.2'3 (Page 4)t

Area of risk and true infaret will be measured by planimetry and compar-
ed. .Results will be compared to previously cited studies to determine if

a greater difference exists. Statistical comparisons will be made by using
either Students T-test or analysis of variance with mean separation by-

Student Newman-Keuls Test.'

Design of this experiment is based on previously described models
and evaluations of myocardial infarctions found in cited references.

-
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3. Potential Sivnificance

As previously stated, Direct Mechanical Ventricular Assistance has been

documented as a more effective method of resuscitation than conventional
,

methods in infaret and cardiac arrest models. DMVA offers several advantages
as a temporary or interim method for partial or complete circulatory support.
These include ease and rapidity of application which is necessary for emergency
resuscitation, simplicity of concept and control, and absence of blood to

foreign surface interfaces. If it is found that this method ,also aids in
reperfusion and thereby decreases infaret size, its application to allow initia-
tion of thrombolytic therapy early during cardiac arrest might be warranted
in selected cases. -

In addition, it would also be appropriate to perform more extensivo
studies evaluating DMVA's application at different interv'als in occlusion-
perfusion models.

'

The ultimate goal would be to further justify the application of DMVA
in the clinical arena as an adjunct to other methods of resuscitation and
circulatory support. -

.
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Figure 1 Schematic diagram of mechanical ventricular.

assistor showing components and air circuits.
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EXPERIMENTAL DESIGN Diagram of heart, inflated balloon
- shown in ! AD producing depicted

area of ischemia and infarction.

.

N
-

\

\ . . - ~

- %

h s

Dots represent micro- W%
spheres, defining area Dashed line represents
of perfusion during Each myocardial slice zone of infarction.
balloon occlusion. examined by 2 techniques.

,,__s
i s.. ***

/>f * : <', ,_ _ ,'.;;.,~,~...
. . ; . . ,.

. r-

fa ::.'. ::(, '. . :. . . . : <- )*. ..: * di, f : .
. < . ..

*:
* .

J': ..',;.:. ' ~ # '.1, ,gy . .,,, y % .

. . ':..

: q ;'.. r, r- . . . . . . 's. '.: ....:.. : ..

..\ . . -

:... s. '. . : . Y .::
n. -

.s'6.;''.... . ... v:: i...v ,.: ,. !:n.:.*:':; :
.

.

:

.: . .. :, :. .. . . . . . . . . . . .*, : < , s . . . ..* . . .s:*s*i.
. * * .. . *

, .

. . . . . , :. . . , . : . . . . . : . ,
-

r..
.

: . , s. . s . .:. ;. . - <:. . . .-
*

. .
= ........ .. . . | |, : *

..
.. ~ ,

'Slice placed on .- Triphenyl Tetrazolium
X-ray film. Stain.

Myocardial Slice
-

,

X-ray film
Sit for 12 hours. \

.
t- s:. ~. :; .: 1:2

:::. . t .. . ~.:.- .

. ..y||.:..:. |. :.:.
. . ** * % : ** .* *

+....s*. .. 4,: . .". ; r ,, .,.., ,;.. .
. * , '

. .:):. ... -
e

:: n u s ':..
.

'. :
.

.p . : .. .so. .
.. . ,s *

. . . . . ..' 9
. .

. ;. : . ..
.

', . s : . > . '.*; *| f, .:. '..* ., : . . :. :, :: . . ,. .
',*|. , . :. ' ' :s: os ' *

.

. . ' . . r,. .: . :, . . . .. . . . .
. | . ; * .. . . 8 ;, " : y . '..* .* *. p Dehydrogenase specific stain identifies* * . . . . .

' . J. . l. ',d,.,' *.* t, :, e , . ,' # . * 5 * * * . viable myocardial tissue, defining
.** * ** **

** * /.* . * *. *. *.* * 8.# . |.* , ' *,* , , . .
.

*:. size of infarction.. . . . . . . . , . . . , . , .

Exposed X. ray file now depicts zone of perfusion,
~

thus defining " area at risk of infarction."

_ _ _ _ _ _



'
5.

* '

, . . . .. ..
,

-
.

REFERENCES,

.

1. Lie, J.T; Pairolero, P.C. ; Holley, K.E. ; Titus, J.L: Macroscopic enzyme-
mapping verification of large, homogeneous experimental myocardial infarets
of predictable size and location in dogs. The Journal of Thoracic and Cardio-
vascular Surgery 69:4:599-605, 1975.

2. DeBoer, L.W.V. ; Strauss, H.W. ; Kloner, R. A. ; Rude, R.E. ; Davis, R.F. ; Maroko,
P.R. ; Braunwald E. : Autoradiocrachic method for measuring the $ schemic myo-
cardium at risk: effects of verapamil on infaret size after experimental coronary
artery occlusion. Proc. Natl. Acad. Sci. USA 77:6119-6123, 1980.

3. Mohl, W. ;Glogar, D.H. ; Mayr, H. ; Losert, U. : Soehor, H. ; Pachinger,0. ; Kaindl,
F.; Wolner,E.: Reduction of infaret size induced by pressure-controlled
intermittent coronary sinus occlusion., The A=erican Journal of Cardiology
53:923-928, 1984.

4. Meerbaum, S.; Haendchen, R.V.; Corday, E.; Povzhitkov, M.'; Fishbein, M.C.;
Y-Rit, J.; Lang, T. Uchiyama, T.; Aosaki, N.; Broffman, J.: Hypothermic
coronary venous phased retroperfusion: a closed-chest , treatment of acute
regional myocardial ischemia. Circulation 65:7:1435-1445, 1982.

5. Haendchen, R.V.; Corday, E.; Meerbaum, S.; Povzhitkov, M.; Rit, J.; Fishbein,
M.C.: Prevention of ischemic injury and early reperfusion derangements by
hypothermic retroperfusion. J Am Coll Cardiol 1:4:1067-80,.1983.

6. McCabe, J.B.; Ventriglia, W.J.; Anstadt, G.L.; Nolan, D.J.: Direct mechanical
ventricular assistance during ventricular fibrillation. Annals of Emergency
Medicine 12:12:739-43, 1983. .

,

7. Bartlett, R.L. ; Stewart, N.J. ; Raymond, J. ; Anstadt,,'G.L. ; Martin, S.D. :
Comparative study of three methods of resuscitation: closed-chest, open-
chest manual, and direct mechanical ventricular assistance. Annals of Emergency
Madicino 13:9:773-77, 1984. -

8. Reimer, K. A. ; Lowe , J.E. ; Rasmussen, M.M. ;Jennings , R.B. : The wavefront -

phenomenon of ischemic cell death 1. Myocardial infaret size vs duration of
coronary occlusion in dogs. Circulation 56:5:786-93, 1977.

9. Jennings, R.B..and Reimer, K.A.: Factors involved in salvaging ischemic myo-
cardium: effect of reperfusion of arterial blood. Circulation 68: Suppl. J:
25-36, 1983. *

10. Kloner, R. A. ; Ellis , S.G. ; Lange , R. ; Braunwald , E. : Studies of experimental
coronary artery reperfusion. Effects on infaret size, myocardial function,
biochemistry, ultrastructure and microvascular damage. Circulation 68: Suppl.
I:8-15, 1983.

.

1,1. La ffel, G.L. and Braunwald , E. : Thrombolytic therapy. A new strategy for
the treatment of acute myocardial infarctien (First of two parts). The New
England Journal of Medicine 311:11:710-717, 1984.

7Frm0L HO. ".' 9 O Y. 8



_ ~ - _ . _ . __. _ .

..

. . - .- 6
-

.

.. ..
.

-
.

12. Laffel, G.L*. and Braunwald, E. : Thrombolytic therapy. A new strategy for-

the treatment of acute myocardial infarction (Second of two parts). The New
England Journal of Medicine 311:12:770-76, 1984.

13. Anstadt, G.L.- Schiff, P. ; and Baue , A.E. : -Prolonged circulatory support
by direct mechanical ventricular assistance. Trans Amer Soc Artif Int Organs
12:72, 1966.

14. Anstadt, G.L. and Britz, W.E.: Continued studies in prolonged circulatory
.

support by direct mechanical ventricular assistance. Trans Amer Soc Artif
Int Organs 14:297-302, 1968.

15. Anstadt, G.L. ; Rawlings, C. A. ; Krahwinkel, D.J. ; Casey, H.W. ; and Schiff, P. :
Prolonged circulatory support by direct mechanical ventricular assistance -
for two to three days of ventricular fibrillation. Trans Amer Soc Artif Int
Organs 17:174, 1971. -

16. Skinner , D.B. ; Leonard,L.G. ; and Cooke , S. A.R. : Resuscitation following
prolonged cardiac arrest. Ann Thorac Surg 11:201, 1971. '

17. Massion, W.H.: McNeill, J.R.; Resenbluth, B.; Stant, C.; and Brecher, G.A.:
.

Effect of biventricular massage on barbiturate induced circulatory arrest.
Ann Thorac Surg 63:230, 1972.

,

18. Skinner, D.B. ; Anstadt G.L. ; Camp, T.F. : Acute circulatory support by mechanical
ventricular assistance following myocardial infarction. J. Thorac. Cardiov.
Surg. , 54:785,1967.

19. Skinner, D.B.: Experimental and clinical evaluations of mechanical ventricular
assistance. Amer. J. Cardiol., 27:146, 1971.

20. Hoffer, R.E. ; Almond, C.H. ; Elefson, E.E. ; Anido, H.y and Mackenzie , J.W. :
Mechanical ventricular assistance for circulatory support in acute coronary
artery occlusion in the pig: the Anstadt cup. Chest 53:4:502-506, 1968.

21 . Skinner, D.B. ; Dutka, M. ; Raciti, A. ; Schiff, p. ; and Anstadt, G.L. : New
modifications for mechanical ventricular assistance (MVA). In R.J. Hegyeli-
(Ed. ), Artificial Heart Program Conference Proceedings. Washington, D.C.:
U.S. Government Printing Office,1969. Pp. 475-482.

.

9

,

!=

1

|

'

!MITh0L tD. '| 9 O P. X
.



.

% |

'

J GG g

(p'C(C Sudt)- _

-

# ##
I Oc6 ,

" "* E 'w:

_- JL_i_

:: W cire
__ g ' 4' r- :. p'' =
.-

ee e

| 2
\ _' g gJ

;- :3

. ._ s
J ' _a < ' - s , , ,,

7, ,, ,

'N !!!j ,/
. .-. .c;;= ., -

-

~P -
- g- - r.:1

_ .-

g
..U g

Q j L <Itn ^ t
'

@ j ';5.-; M _ta. .".'..'r |* * *
|

, ,__- . .
.. ...

. .. ,.. '..
- ,, __ _

damamau TCl '''

MMMS mamm hk] _

__m,,

m .-.

ra 1,>4|El Lh ro I
E

, I

| -VA TiiU L a o y I

%%an. -- . a . _. ma q,y.,

s... u . m . c.~ n,,

i
p

W *

lm



ESitt

.

mI
%

- ~ r' Lj
.-

MT a nM h
'''

- -,9

- m :-

.

'-~'8 ' ~~ ~ ~' "M NE
=

-.aart @

v

,

[ f h

/ \- -

T
' b

,

hf '' T aW , M. Mgd
.

"%

...._4
~

,1 _

!tst**4(1 ,

__

,a-.gg,7 -=,. _ _ _ _ . _ _ _ _ ,

-
.

* A6 * | r i ~ m~EE .
Aperture C rd -

. . . , . . _

. I =. = * = = . = * == =

1 . -

T1 n retie n e

APERTUREl CARD -h

1, ......u.,......,
, . . . . . . . . .

,
i / es . , s e e vic e. ...,N ; -.N- >::_r---g

1d6sj_u6.. 444.s.4_ a. ,efe.
_ 3_ . .. 1 , -

_

augemere h 6s.p
% - m * *="

.s . un . s.. . . a m w .r.
w . . . . . . . . . . . . . .

.. e
e aom e .e

,,

qgo7/gop .o/ 2- T
-

_ _ - _ _ _ - - . . -. .


