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Aortic dissection is among the most common of fatal conditions
of the aorta. Prompt and accurate diagnosis of the site and
extent of the lesion is necessary for adequate therapy. However,
this catastrophic disease, characterized by extensive damage
to smooth muscle cells, lacks specific signs and symptoms. As
a result, the diagnosis is still frequently missed today and a new
diagnostic method to specifically identify aortic dissection
would be attractive. The purpose of this study was to examine
the feasibility of radioimmunoscintigraphy using %°mTc-anti—
smooth muscle myosin monoclonal antibody (SM-MADb) for the
noninvasive diagnosis of aortic dissection in the rat experimen-
tal model. Methods: The accumulation of %*mTc-anti-SM-MAb
was studied, and scintigraphic imaging with °mTc-anti-SM-
MAb was performed in rats immediately after experimental aor-
tic dissection and 1 and 2 wk later. Results: The radioactivity of
9mTc-anti-SM-MAD in the dissected aorta showed a significant
increase compared both with the normal portion of the aorta
and with blood 6 h after injection of the radiotracer; the ratio of
the percentage injected dose per gram (%I1D/g) in the lesion to
that retained in the normal portion was 4.17 = 1.47. Scinti-
graphic imaging with ®mTc-anti-SM-MAb allowed distinct visu-
alization of the dissected aorta with specific accumulation of
antibody 6 h after tracer injection. Selective accumulation of the
tracer in the dissected portion of the aorta persisted even 1 wk
after aortic injury, allowing clear visualization of the dissected
lesion by scintigraphy. Conclusion: Radioimmunoscintigraphy
using anti-SM-MADb is a potentially useful noninvasive diagnos-
tic method for imaging aortic dissection.
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Adequate therapy requires accurate diagnosis regarding the
site and extent of dissection. Over the past 25y, great strides
have been made in clinical diagnostic methods. In particu-
lar, new imaging techniques such as MRI, CT, transesoph-
ageal and transthoracic echocardiography, and angiography
have greatly improved the accuracy of the diagnosis of
aortic dissection (3). However, these methods detect only
morphologic alterations, lacking specificity for the disease.
Moreover, because patients with aortic dissection may be
hemodynamically and generally unstable, invasive diagnos-
tic procedures or imaging using contrast medium may be
difficult to perform; thus, a timely diagnosis can be missed.
A disease-specific, noninvasive imaging method applicable
to aortic dissection would be attractive.

Aortic dissection is characterized by extensive damage to
smooth muscle cells, leading to release of intracellular
structural proteins, including smooth muscle myosin heavy
chain (SM-MHC), into the circulation. Recently, a novel
biochemical method developed to diagnose aortic dissection
by immunoassay of serum SM-MHC using a specific anti-
SM-MHC monoclonal antibody (MAb)4,5) has shown
promise as a sensitive marker for aortic dissecti@n (

Recent advances in radioimmunoimaging using markers
specific for various diseases have been reported as well. For
example, radioimmunoscintigraphy using anticardiac myo-
sin MAb has been developed as a useful diagnostic imaging
method for myocardial infarction or acute myocardiffs-(

9). Radioimmunoimaging of vascular atherosclerotic le-
sions using monoclonal or polyclonal antibodies has also
been reported (10,11). However, radioimmunoimaging of
aortic dissection using a MADb to detect aortic smooth mus-
le cell damage has not been available. Our objective was to
“amine the feasibility of radioimmunoscintigraphy using a
smooth muscle—specific MAb for noninvasive diagnosis of
aortic dissection. In this study, we used a biodistribution
study and gamma scintigraphy to investigate the accumula-
tion of ®*"Tc-labeled smooth muscle—specific antibodies in
rats with experimental aortic dissection.
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MATERIALS AND METHODS

Preparation of MAb and Cross-Reactivity to Rat

Smooth Muscle Myosin N
Anti—-smooth muscle myosin MAb (SM-MADb) was produced by m (5,C,5%)

conventional hybridoma methods, immunizing mice with purifie

human uterine smooth muscle myosin as described previosisly (S,C,S%)

d
This anti-SM-MADb recognized the tail portion of SM-MHC, and
we could detect smooth muscle myosin at the level of 0.1 ng/mL

(Th  6h)

(2 pmol/L) by double monoclonal sandwich enzyme immunoassay v !

using this MAb (5). To determine specific cross-reactivity with rgt 1 week) (S,C)
smooth muscle myosin, immunohistochemical studies were per- M
formed on rat aorta. Specimens obtained from a normal male 1 week) (5,0)

Wistar rat (Institute of Experimental Animal Research, Gunmna (1h o6h)
University School of Medicine) were fixed with 95% ethanol
dehydrated, and embedded in paraffin. Sections were cut fropm

tissue blocks at a thickness of 16n, dewaxed, and rehydrated. 2 week)J (S,C)

Immunohistochemical staining was performed as previously de-

scribed (12), using anti—chloramphenicol acetyltransferase (CAT) 2 week) (S,0)
b

MADb to exclude nonspecific reactivity. (1 h Gh)

Radiolabeling of Anti-SM-MAb
9mTc labeling of the MAb was performed according to &FIGURE 1.  Experimental protocol. Rectangles = surgical pro-
method previously reported (13,14). Monoclonal antibodies @dure; arrows = injection of raQIotragiir; S = group of five rats
mg/mL in citrate-buffered saline, 0.1 mol/L, pH 6.0) were reduce?ét:s?gnlcg‘:'j'jsg;of&e""rgi’s rv?/(i:tﬁ“;i?-tic drgsg:i'(ﬁ'\cv‘r:‘gégcgfgé
by 0.94 uL 2-mercaptoethanol (Sigma Chemical, St. Louis, MOy > ~ s e ) ;
at a 2-mercaptoethanol-to-MAb molar ratio of 1000:1 at roo Tc-anti-CAT-MAD injections; S° = group of five rats with

. . . ~.Sham operation who received mTc-anti-SM-MADb injections;
temperature for 30 min. The reduced antibodies then were purifigdan, arrowheads = scintigraphic imaging; closed arrow-

by PD-10 column chromatography. The protein fraction was keRgads = scintigraphic imaging including ex vivo scintigraphy
frozen in 0.3-mL aliquots containing 0.2 mg antibody-e80°C.  and biodistribution assessment including autoradiography.
Immediately before antibody administration to rats, 0.2 mg re-

duced antibody was thawed. Stannous chloride (@dj was

dissolved in 50uL hydrochloric acid saline solution (0.06 N), 2 groups studied immediately after the procedure, 2 groups studied
which then was mixed with the antibody. The mixture was inCugfter 1 wk, and 2 groups studied after 2 wk). In 6 other groups, 74
bated for 60 min at room temperature with 740 MBYTc- MBq % Tc-labeled anti-CAT-MAb were injected (2 groups stud
pertechnetate eluted from%&o—*"Tc generator (Ultra-Techne jed immediately after the procedure, 2 groups studied after 1 wk,
Kow; Daiichi Radioisotope Laboratories, Tokyo, Japan). Instaghd 2 groups studied after 2 wk). Radiolabeled antibodies were
thin-layer paper chromatography (ITLC-SG; German Sciencegjected through the femoral vein under light anesthesia with pento-
Ann Arbor, MI) was performed with acetone as the eluent befokgarbital. Rats that underwent sham operation recéRit-anti-SM-
injection. More than 98% of radioactivity remained protein bounffiAb injections only immediately after the aortic injury. Rats injected
at all times. with %"Tc-anti-CAT-MAb were used as negative controls.

Animals and Surgery 9mTc-Anti-SM-MAb Imaging

The animal studies were performed in accordance with the Radioimmunoscintigraphy was performed 1 h after injection of
policy statement “Position of the American Heart Association othe radiotracer in all 14 groups and was repeated 6 h after injec-
Research Animal Use.” Seventy male Wistar rats weighing 300tign in 7 groups, with the rats under light anesthesia with pento-
were anesthetized by intraperitoneal administration of sodium pedsarbital. Additional anesthetic was administered when required.
tobarbital (40 mg/kg). Ten of these rats underwent a sham opevshole-body planar images were obtained in the anterior views
tion (Fig. 1). After midline abdominal and femoral incision, thewith a gamma camera (GCA-901A/HG; Toshiba, Tokyo, Japan)
aorta and femoral artery were exposed, and a spring-coil guidewaguipped with a low-energy, parallel-hole, high-resolution colli-
was advanced into the abdominal aorta through a cannula inseneakor and stored on a 522512 pixel matrix by means of a digital
into the femoral artery. The guidewire was withdrawn three timesomputer (GMS-5500; Toshiba). Images were recorded for a pre-
during extraaortic compression with the forceps in three directiogst time of 10 min at the energy peak of 140 keV with a 20%
to produce abdominal aortic dissection. After intra-arterial injeawindow. Immediately after completion of planar imaging, pinhole
tion of heparin (100 1U/kg), the femoral artery was ligated and thePECT images were acquired using a rotating gamma camera
incisions were sutured. The rats were distributed into 14 groupsexuipped with a tungsten pinhole insert with 2.0-mm-diameter
five animals each. Six groups received tracer antibody injectioapertures in a low-energy pinhole collimator in a 8464 pixel
immediately after surgery. The remaining 8 groups recovered framatrix, with a zoom factor of 2. This imaging procedure was
anesthesia and were housed in individual cages for 1 or 2 wk urgérformed as previously described (15), with minor modifications.
tracer antibody administration. Seventy-four megabecquerétsojection data were collected in 6° increments over 360° in the
99T c-anti-SM-MAb (containing approximately 2g antibody) step-and-shoot mode using a 30-mm radius of rotation. In planar
were injected into 8 groups of rats (2 groups of sham-operated ratsages, the regional count within the region of interest set on the
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dissected aorta was divided by the count in a region of interest & ST T _ N\ T
on the superior mediastinal area to yiel@&Tc-labeled antibody :
uptake ratio. All scintigrams were interpreted by two observe . )

unaware of the specific experimental conditions for the individu. : - \3( 7
animals evaluated.

Ex Vivo Scintigraphy and Biodistribution Study : I pas
Immediately after the last scintigraphic acquisition, 20 SN - s O
blood were aspirated through the femoral vein with the anima = b

ey

under pentobarbital anesthesia, and the same volume of urine \
aspirated by bladder puncture. After the rats were killed with ¢ / - A
overdose of pentobarbital, they were bled. The affected aort i i ¢ e
were removed and mounted on a gamma camera equipped wil ¥
low-energy, parallel-hole, high-resolution collimator for 10 mir

for ex vivo scintigraphy. After the acquisition, the following

organs and tissues were removed, weighed, and counted in a \ . ok -
scintillation gamma counter: aorta (normal and injured portions

heart, lung, liver, spleen, kidney, stomach, muscle, and bone. T

radioactivity of 200uL blood and urine also was counted. Radio

activity uptake in tissues was expressed as percentage injec

dose per gram of tissue (%ID/g).

Autoradiography

After completion of sampling for the biodistribution study,
dissected aortas were frozen-a80°C in liquid nitrogen. Sections
were cut at 16am thickness at-30°C using a cryostat. Sections
were placed on clean glass slides and air dried for 10 min. T
glass slides were mounted on cardboard and apposed to rau
graphic film for 12 h of exposure.

Histopathologic Examination
After autoradiographic processing, the sections on the slides

were stained with hematoxylin and eosin for light mi(:roscopiEIGURE 2', Immunohistqchemical staining.of rat gorta. Trans—
examination. Immediately before ex vivo scintigraphy, small tiseo s> sections of abdominal aorta are stained with anti-SM-
’ ' ﬁ\/IAb (A) and anti-CAT-MADb (B). Scale bar = 0.1 mm.

sue blocks were obtained from the injured portion of the aorta in

one rat from each group. These blocks were fixed in 3% phol?fured wall was nearly repaired, showing reendothelializa-
phate-buffered glutaraldehyde solution (pH 7.4)3c at 4°C and J yrep ! 9

processed for electron microscopy by routine methods. tion_and medial thickening_ ponsisting (_)f smooth m_uscle cell
proliferation. In the interstitial space, fibroblasts, fibrocytes,
Statistical Analysis macrophages, and lymphocytes were frequently observed at
Data are expressed as the mean vaiuesD, and statistical 1 and 2 wk after injury, but form cells were scarcely noted.
analysis was performed using one-way ANOVA and the Stutlentectron microscopically, newly dissected lesions fre-
test. Dlﬁerenc.es. assoc!atgq with a valueP& 0.05 were ac- quently showed dead or dying smooth muscle cells with
cepted as statistically significant. disruption of cell membranes, nuclear pyknosis, mitochon-
drial swelling, and dilation of endoplasmic reticulum, as
RESULTS reported previously (16).
Anti-SM-MAb Immunostaining 9mT c-Anti-SM-MAb Imaging

Immunohistochemical staining of sections of rat aorta Representative planar imades of rats with aortic dissec-
showed the specific reactivity of anti-SM-MAb in the,. P P g

smooth muscle cell layer (Fig. 2A). Anti-CAT-MAb _t|on at 6 h after injection are shown _|n_F|g_ure 3._ In the initial
. . images for each tracer, at 1 h postinjection, visceral blood-
showed no staining (Fig. 2B).

pool activities predominated, obscuring specific accumula-
Experimental Aortic Dissection tion of ©"Tc-anti-SM-MADb in the lesion. Radioactivity was
Immediately after the dissection injury, the aortic intimaedistributed specifically to the aortic lesion 6 h after injec-
was almost completely disrupted. Many foci of mediaion. The lesion was readily recognized as a discrete area of
tearing with irregular discontinuities and disorganization gP™Tc-anti-SM-MAb immediately after the procedure (Fig.
the inner musculoelastic layer also were noted. However, 84). One week after aortic injury, the dissected aorta could
massive blood clotting or macrophage infiltration wastill be recognized (Fig. 3B), whereas 2 wk after injury, the
noted. These findings were most prominent immediatetiissected lesion no longer was clearly visualized (Fig. 3C).
after the experimental dissection but were frequently still To quantitatively determine specific accumulation, we
seen 1 wk after dissection. Two weeks after dissection, theed uptake ratios ¢P"Tc-labeled monoclonal antibodies.
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lung and
heart

FIGURE 3. Immunoscintigrams with *mTc-SM-MAb (A-C) and %mTc-anti-CAT-MAb (D) 6 h after injection of tracer are anterior
whole-body images of rats with aortic dissection (immediately after dissection [A and D]; 1 wk after dissection [B]; and 2 wk after
dissection [C]). Selective accumulation (arrows) of 9mTc-anti-SM-MADb in dissected aorta was clearly observed immediately and 1
wk after dissection and became less intense at 2 wk, so that lesion could no longer be detected (C). No accumulation of
9mTc-anti-CAT-MAb was seen in lesion (D).

The 9"Tc-labeled anti-SM-MAb uptake ratio for the édis
sected aorta was significantly greater 6 h after injection than
the ratio for®Tc-anti-CAT-MADb, except for images eb
tained 2 wk after the injury (Fig. 4). Nonspecific radioag-
tivity was observed in the lung, heart, liver, kidney, an
bladder of all rats, representing blood-pool activity an
excretion of**™Tc-MADb.

In SPECT images, accumulation ¥fTc-anti-SM-MAb
in the dissected aorta could be observed more distinctly, and
stereologic localization of the lesion was precise and unam-
biguous (Fig. 5A). As in the planar image, the dissectgd
lesion in SPECT could be recognized at 1 wk after exps¢
imental dissection (Fig. 5B) but not at 2 wk (Fig. 5C). N
obvious radioactivity of%"Tc-anti-CAT-MAb could be
seen in lesions during the study either in planar images (Fig.
3D) or in SPECT images (Fig. 5D). Scintigraphic images ¢f
rats that underwent sham operations did not show notable 0 S o
accumulations of tracer in the aortic lesion. ‘5\47\ I “5\47 I

7 P \

Biodistribution of **™Tc-Labeled Anti-SM-MAb 0/1/ @/ eq/ Oh/

The results of the biodistribution study are summarized In
Figure 6. The %ID/g of normal tissues (with the exceptioRIGURE 4. Uptake ratios of ®mTc-anti-SM-MAb (SM-0W,
of the kidneys and urine) was generally decreased durifilyl-1W, and SM-2W) and %mTc-anti-CAT-MAb (CAT-0W) in
the study as the tracer was cleared from the circulatiogjssected aorta 6 h after tracer injection. SM-OW and CAT-
Distribution levels of most of the normal tissue at 1 h afteg ., dissected portion of aorta immediately after dissection;
oo - M-1W = dissected portion of aorta 1 wk after dissection;
injection of the tracer dropped to approximately one hagum-2w = dissected portion of aorta 2 wk after dissection. Data
after 6 h. Impressively, the biodistribution in the dissectedte expressed as mean + SD.

5 - p<0.01

=X

p<0.05

o

=
1

-+

Uptake ratio for dissected aorta
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Transaxial
slices

Coronal slices

Sagittal slices

FIGURE 5. Transaxial, coronal, and sagittal immunoscintigraphy SPECT images, corresponding to planar images in Figure 3, of
rats with aortic dissection. Horizontal lines in planar image (left) show areas through which transaxial sections were reconstructed.
Immediately and 1 wk after dissection, prominent selective accumulation of ®mTc-anti-SM-MADb in dissected aorta was easily
recognized (arrows). Two weeks after procedure, dissected lesion could not be clearly visualized (C) and was similar to appearance
in rat with ?*mTc-anti-CAT-MADb (D). An = anterior; Lt = left; Po = posterior; Rt = right.

aorta contrasted with the other tissues immediately after theTo exclude nonspecific accumulation of anti-SM-MAb to
dissection. Sustained accumulation®®fTc-anti-SM-MAb  the lesion, the biodistribution df™Tc-anti-CAT-MAb was
after an initially high level at 1 h was observed in thatudied. The accumulation of radiolabeled anti-CAT anti-
dissected lesion of the aorta at 6 h. These results revealredly in the dissected aorta did not show a significant
that specific localization oP"Tc-anti-SM-MAD to the dis  difference from the normal portion during the experiment
sected lesion of the aorta at 6 h (15.323.17 %ID/g) was (Fig. 6D). The biodistribution studies of the sham-operated
significantly higher P < 0.01) than was localization to therats showed results similar to those f§fTc-anti-CAT-
normal portion (3.62* 0.62 %ID/g) and to the blood MAD.

(3.98+ 1.97 %ID/g) (Fig. 6A). The ratio o¥"Tc-anti-SM-

MADb in the dissected aorta versus the normal portion infex Vivo Scintigraphy of the Dissected Aorta

mediately after the injury was significantly higher at 6 h EX vivo scintigrams of aorta at 6 h after injection imme-
after injection (4.17+ 1.47 %ID/g) than at 1 h (1.7% 0.83 diately after the injury showed a considerable specific ac-
%ID/g). After 1 wk, the biodistribution of the dissectedcumulation of**"Tc-labeled anti-SM-MAD in the dissected
aorta showed similar results, with relatively low levels imegion of the aorta (Fig. 7A). Ex vivo scintigrams for
the newly dissected lesion (Fig. 6B). After 2 wk, the level®"Tc-anti-CAT-MAb (Fig. 7B) and sham operations
were the same as those in the normal portion (Fig. 6C). showed no accumulation throughout the experiment.
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40 407
(%ID/g) A (%ID/g)1 B
30 304
20 201 FIGURE 6. Biodistribution of ®mTc-anti-
] SM-MAb (A-C) and %mTc-anti-CAT-MAb
10 107 (D) in rats with experimental aortic dissec-

tion (immediately after dissection [A and DJ;

DANABL KU H LNL 5 ST MBN O DANABL KU H LNL S ST MBN 1 wk after dissection [B]; and 2 wk after
@inig]C @inig] D dissection [C]). White bar = %ID/g 1 h after
30 30 injection of tracer; black bar = %ID/g 6 h
. after injection of tracer. Data are expressed
20 207 as mean *= SD. BL = blood; BN = bone;
10 10: DA = dissected portion of aorta; H = heart;
] K = kidney; L = liver; LN = lung; M =
0L RA L U it e ernan 0T AR U N e e s | muscle; NA = normal portion of aorta; S =
spleen; ST = stomach; U = urine.
Autoradiography of the Dissected Aorta markers specific for smooth muscle cells. Polyclonal human

Because the aortic wall of the rat is thin relative to thenmunoglobulin G has been shown to localize to form cells
spatial resolution of the gamma camera used in this studiy.atherosclerotic lesions in a rabbit aortic denudation model
detailed imaging of the aortic wall could not be performed;—5 wk after injury (10). These form cells are largely
Therefore, we performed autoradiography of the dissectathcrophage derived and bear abundant Fc receptors. How-
aorta after ex vivo scintigraphy. Considerable accumulati@yer, in this study the dissected lesions showed few form
of 9"Tc-anti-SM-MADb in the dissected aortic wall (Fig.cells at 1 and 2 wk. Therefore, the accumulation of the
7C), corresponding to the area of accumulation in thgacer to Fc receptors on macrophage-derived form cells
gamma images of Figure 7, was clearly shown by autorgns not considered to play an important role in the radio-
diography. No specific accumulation was seen in#¥€c-  jmmunoimaging of this study. Indee¥™c-anti-SM-MAb

anti-CAT-MADb autoradiographs (Fig. 7D). accumulated most intensely in dissected lesions immedi-
ately after aortic injury, before any atherosclerotic changes.
DISCUSSION Therefore, accumulation of the tracer that we used appeared

Radioimmunoimaging of vascular atherosclerotic lesiorie represent specific binding to myosin in damaged smooth
using monoclonal or polyclonal antibodies has been studistlscle cells in the lesion.
clinically and experimentally 10,11). However, immu- In the dissected aorta, irreversible mechanical tissue in-
noscintigraphy of aortic dissection using radiolabeled MAjury results in a loss of cell membrane integrity, as evi-
has not been developed, primarily because of a lack @énced by leakage of intracellular structural proteins, such

A C D

FIGURE 7. (A and B) Ex vivo radioimmu-

noscintigrams of aorta, including dissected

lesions, in rats 6 h after injection of ®mTc-

anti-SM-MADb (A) and °mTc-anti-CAT-MAb

' (B). Tracers were injected immediately after

dissection injury. Considerable specific ac-

cumulation of ®mTc-anti-SM-MAb was ob-

served in lesion (arrow), but no accumula-

tion of ®°*mTc-anti-CAT-MAb was seen (B).

(C and D) Autoradiographs of same dis-

‘— sected aortas in ex vivo radioimmunoscin-
tigrams. Distinct radioactivity of ®*mTc-anti-

’ SM-MADb was observed in dissected aortic

wall (C), but no specific radioactivity of

9mTc-anti-CAT-MAb could be seen (D).

== Scale bar = 5 mm.
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as myosin heavy chain, into the circulatioh—<6). If the Recent progress in vascular biology has yielded markers
extracellular tracer is an antibody specific for an intracellispecific to vascular components. Previously reported char-
lar component, the proteins should enter the damaged celterization of the SM-MHC and its isoforms by us and by
and bind specifically to intracellular antigen. In patientsther investigators has shown SM-MHC to be a structural
with aortic dissection, exposed smooth muscle myosin prprotein specific to smooth muscle lineader{22). Given
vides a distinct target for an injected antimyosin antibodyhat SM-MHC could serve as a specific marker for diseases
Therefore, radiolabeled anti-SM-MAb specific for smoothaffecting smooth muscle, a new biochemical method has
muscle myosin could be used for immunoscintigraphic ineen developed to diagnose aortic dissection on the basis of
aging of dissecting aortic aneurysm. immunoassay using an anti-SM-MHC-MAB-{6). The

In the biodistribution study, anti-CAT-MAb showed asensitivity of this immunoassay for detecting aortic dissec-
weak accumulation within the dissected lesion of the aor@n is extremely high within the first 24 h after occurrence.
1 h after injection, but accumulation in the lesion was lowddowever, beyond the first 24 h, smooth muscle myosin
than for anti-SM-MADb, and anti-CAT-MAb also showed gapidly disappears from the circulation, limiting the useful-
decrease at 6 h to levels similar to those in the norm@€ss of this method. In contrast, as an intracellular structural
portion of aorta (Fig. 6D). These results indicate that tH&@mponent, smooth muscle myosin remains in the damaged
weak accumulation of anti-CAT-MADb in the dissected resmooth muscle cells of the dissected aorta and provides a
gion during early phases of injury represented nonspecififecific target for radioimmunoimaging. From this point of
entry of anti-CAT-MADb into damaged smooth muscle cell¥iew, we successfully performed immunoscintigraphy using
with subsequent dispersion by 6 h, as opposed to Spec,'mti—SM—MAb 1 and 2 wk after experimental aortic dissec-
binding to intracellular smooth muscle components. In cofion in rats, confirming specific scintigraphic visualization
trast to anti-CAT-MAb, anti-SM-MAb showed sustaine®f the lesions even at 1 wk. Immunoscintigraphy with
accumulation within the lesion at 6 h after injection, resul@nti-SM-MADb has potential advantages over the serum as-
ing in a significantly higher %ID/g than in normal portions_say_in det.ecting aortic di§secti0n in.the subacute_ phasg and
of aorta (Figs. 6A and B). These results suggest that rad|B-displaying the anatomic localization of the lesion. Clin-
labeled anti-SM-MAb entering damaged cells in the did¢al application of this disease-specific method along with
sected aorta bound specifically to intracellular smooth mu&ther available diagnostic tools, especially with the immu-
cle myosin without appreciable washout. noassay, may improve dlag_nosyc accuracy and clinical

For scintigraphic imaging, 74 MBE™Tc-anti-SM-MAb management in cases of aortic dissection.

(containing approximately 2@g antibody) were injected Despite the encouraging results obtained, two important
into the rats. This amount of radioactive anti-SM-MAb didoroblems remain to be addressed before clinical application:

not, in all rats in the pilot study, sufficiently saturate th&€latively high blood-pool activity in early images and in-

smooth muscle myosin antigen exposed in the dissecfélé‘:tion of human a}ntimurine.antiboc.jies. Use of Fab frag-
lesion. In scintigraphic images obtained wRFTc-anti- ments rather than intact murine anti-SM-MAb should de-

SM-MADb, blood-pool radioactivity tended to mask specifi(,cref"‘se both blqod—pool activity and human a'ntlimuri'ne
uptake of the lesion at 1 h after injection of the traceﬁnt'bOdy production. However, the successful radioimaging

However, localized activity persisted in the lesion while th8f experimental aortic Q|_ssect|on _sho_wn n t.h's study S.hO.U|d
blood-pool background activity decreased at 6 h, permittir? rongly encourage C“mcal application of immunoscintig-
distinct visualization of the aortic lesion with the gammé th FO aortic d.|s_sect.|on af‘d spur the necessary further
camera. These results were confirmed by the quantitati%reecllnlcal and clinical investigation.

scintigraphic measurement of the uptake ratio. Nonspecific

accumulation in the kidneys and in urine in the bladde3ONCLUSION

showed a notable increase at 6 h after injection that couIdWe showed that™Tc-labeled anti-SM-MAb specifically
interfere with distinct visualization of the lesion. Howeverg..umulated in aortic dissections that were produced exper-
high-quality SPECT images allowed clear stereologic regyentally in rats, allowing distinct visualization of the le-
ognition of the lesion irrespective of physiologic urinargjon with noninvasive gamma scintigraphy. Radioimmu-

tract accumulation. noscintigraphy using anti-SM-MAb shows preclinical

A previous study showed that murine MAb was quicklyromise as a noninvasive diagnostic method for imaging
and stably labeled wit?*"™Tc, without loss of antigen- gortic dissection.

binding activity, by the direct labeling method used in this

study (13,14). Labeling efficiency was sufficiently high to

permit injection oP*Tc-labeled anti-SM-MAb without fur ACKNOWLEDGMENTS
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