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TO: Vinyl Chloride Technical Panel B , HAT{T;
Vinyl Chloride Research Coordinators ,C%;K\\\" J\&\b K
vinyl Chloride Medical Subcommittee - —

Gentlemen:

As reported in Section 6.0 of the Record of the University
of Louisville Meeting on June 14, 1978, Drs. Tamburro. and
0'Connell promised to send the Project Manager complete abstracts
of all research reviews presented on all component studies. We
are pleased to report that they have exceeded their promise by
sending us complete transcripts of the actual research reviews
covering Dr. Tamburro's "“Overview of the University of Louisville
Multi-Disciplinary Approach to the Study of Chemical
Carcinogenesis" and the reports on the component research
projects as well. 1Included in the enclosed collection of papers
are copies of all slides which were presented during the June 14th

meeting.

We trust you will find these research summaries helpful and,
for the benefit of those of you who were unable to attend, they
afford an excellent insight into the overall value of this
research program.

Sincerely,

,L¢404£éL,

J. T. Seawell
Project Managex
Vinyl Chloride Research
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ABSTRACT

LYMPHOCYTE RESPONSE TO ANTIGENS OF LIVER ANGIOSARCOMA IN
VINYL CHLORIDE WORKERS.

H. Philip Fortwengler, Michael E. Dever, Carlo H. Tamburro,

and Enrique Espinosa, University of Louisville School of
Medicine, Louisville, Kentucky 40232,

Anglosarcomatous liver tissue of vinyl chloride workers
was shown by immunodiffusion and immunofluorescent procedures
to include a tumor-associated antigen, antigens shared with
normal liver and other tissues and tumor-bound immunoglobulin »
G. In addition, evidence has been presented for the existence
of a tissue or plasma antigen induced by, or conjugated with
vinyl chloride or a vinyl chloride metabolite. Possible lympho-
cyte sensitization to such antigens in 79 vinyl chloride workers
including 26 with liver abnormalities was assayed by the lympho-
cyte transformation test. Antigen extracts used were prepared
from the angiosarcomatous tumor and normal liver tissues.
Twenty normal individuals having no exposure to vinyl chloride
served as controls. Stimulation indices were calculated from
cellular incorporation of tritiated thymidine. Mean stimulation
indices in the normal individuals for antigens of angifosarcoma
and normal liver tissues were 4.7 (SEY1.7) and 3.8 (¥0.9) and
in vinyl chloride workers, 1.8 (¥0.2) and 2.5 (¥0.3) respec-
tively. Mean stimulation indices for PHA and concanavalin A
in the normal individuals were 235 (#35) and 209 (¥30) and in
vinyl chloride workers 201 (+23) and 180 ($19) respectively.
Thus, these results suggest that vinyl chloride workers.have
a decreased lymphocyte response to antigens of liver angiosar-
coma and normal liver tissues rather than the hypothesized in-
creased reactivity. This appears to be due to a lower over-
all lymphocyte responsiveness in these chemical workers in
view of thelr decreased reactivity to PHA and concanavalin A/
(Supported in part by the Manufacturing Chemists Association)
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4062 . PATHOLOGY
FACTOR VIII CONTENT AS EVIDENCE FOR ENDOTHELIAL ORICIN OF
VINYL CHLORIDE ASSOCIATED LIVER ANCIOSARCOMA (VCA). H.
Philip Fortwenglet®, Douglas Jones*, Carle W. Tanhurro®
and Enrique Expluosa (SPON: G. Randolph Schrodt). Ualv.
of Louisville School of Medicine, Louisville, KY. 20232

To ascertain che endothellal cell orfgin of VCA we have
lovked for Factor VIIL in the tumor since this factor ap-
pears fo be specific for such cells (iloyer er al., 1973).
Frozen sections of three VCA and one idiopathic cuse were
examined for presence of Factor VIII by indirect femuno-
fluorescence. Sections of anglosarcoas deavascrated a
strikingly increassd specific fluorescence which lined
enlarged sinusoids. This intense fluorescence was easily
seen on low power(100x) as an irregular or splotchy pat—
tern. Ocscaslonal striatlons of linear {luorescence which
did not follow hepatic cords were also present. A similarv
pattern of stalning vas also given by che idiopathic angfo—
sarcoma but wos never seen in sinusoids of normal liver,
These observatlons were further supporced by the finding
that absorption of Factor VIII antiserum with experimen- -
talangiosarcoas tissue resulted (o complete {nhidizion
of immunufluorescence. These flndinp: demonastrate that
VCA and tdiopathic angiosarcom include pralifecating
cells contaiming Factur V1II and therefore sirongly support
an endothelial cell origin of this tumwr. (Supputrrted In
part by the Manufacturing Chemistas Assectation.)
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Ross v. Conoco, ivc., Mo, 1U-438
14th Judizial Sistrict Touzy
Caleastisu Pexisn, louisisns .,

DECREASED GLUCOSE-6-PHOSPHATASE ACTIVITY IN LIVER IN VINYL
CHLORIDE EXPOSED RATS., J.T. Du* and C.H. Tamburro* (SPFON:

M. Fonda) Dig. Dis. & Nutr. Sect., Dept. Med., Cancer Center,
Univ. of Louisville Med. Sch., Lou., Ky. 40201.

Increases in key glycolytic enzymes paralleling hepatoma
tumor growth (Heinrich, et al., FEBS Letters, 42:145, 1974)
and decreases in key gldzgheogenic enzymes prig? to and with
the development of hepatomas (Isok, et al., Voprosy. Med. Khim
19:568, 1973) have been shown. We exposed adult Sprague-—
Dawley rats to 10,000-20,000 ppm of vinyl chloride (VC), 4-8
hrs./day, 5 days/wk. for 3-4 wks. (40-140 hrs. exposure) to
induce liver injury and angiosarcoma formation. Glucose-6-
phosphatase, a key gluconeogenic enzyme in the liver micro-
somal fraction, decreased 257% over contreol (P<0.05 from com-
bined data). Other microsomal proteins and enzymes related to
VC metabolism, i.e., P450, NADPH-cytochrome ¢ reductase and
mixed function oxidase were unchanged in the same microsomal
‘fraction with no differences in either mitochondrial cyto-
chrome oxidase or blood transaminases. The decrease in glu-
cose~-6-phosphatase is similar to the lower gluconeogenic
enzyme findings in hepatomas. This may reflect an increase in
glycolysis and ribose-5-phosphate production associated with

. de novo purine biosynthesis prior to tumor development, inhi-
bition in enzyme synthesis, or increased breakdown due to VC -
exposure. Work is under way to determine the mechanism. The
decrease in glucose-6-phosphatase may be an early biochemical
lesion usable as an indicator of liver injury associated with
the subsequent development of angiosarcoma.

Fed. Proc., 35, 1422 (1976).
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ABSTRACT

INCREASED CAPABILITY OF DETOXIFICATION BY ELEVATION OF GLUTATHIONE-S-TRANS-
FERASE AND GLUTATHIONE IN RAT LIVER EXPOSED TO VINYL CHLORIDE. -

Du, J.T.; and Tamburro, C.H. Digestive Diseases and Nutrition Section,
Department of Medicine, Cancer Center, University of Louisville Medical
School, Louisville, Kentucky 40201.

Vinyl Chloride (VC) is believed to be metabolized in the liver to mutagenic
compounds chloroethylene oxide and chlorocacetaldehyde and detoxified by gluta-
thione transferase leading to the formation of mercapturic acid. Adult male
rats were exposed to 28,000 ppm VC, 7 hrs/day, 5 days/week for 2, 4, and 6 weeks.
During the 6 weeks, there was no eivdence of abnormality by c¢linical liver func-
tion tests in blood. However, the activity of glutathione epoxide-$-transferase
(GEST, 1,2-epoxy-3-(p-nitrophenoxy) propane as substrate) and glutathione aralkyl-
S-transferase (GAST, p-nitrobenzyl chloride as substrate) in liver were elevated
significantly over controls after 4 and 6 weeks respectively. GEST increased 17%,
287% and 42% and GAST increased 24%, 28% and 35% over controls at 2, 4 and 6 weeks
suggesting enzyme induction by VC .exposure. The content of reduced glutathione
(GSH) was also elevated in the VC treated group (21%, 45% and 497 over contro.
at 2, 4 and 6 weeks of exposure), and the activity of glutathione reductase,
enzyme to regenerate GSH from its oxidized form was also increased (50% to 867
after 2-6 weeks of exposure). The content of P-450, in the meantime was reduced
in the exposed group. These results suggest that VC exposed rats had increased
capacity of detoxification by induction of glutathione-S-transferase and elevation
of glutathione. ’ '
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TISSUZ AND URINARY GLYCOSAMINGLYCANS IN ZRANSPLANTASLE
EZZATOMAS. €. E. Xuochellsz, X. L. Curran. E. Drake, J,
Xannecy, and C. B. Tazburro. Cancar Centaw, and Divisica
0f Digestive Diseases and hutrition, University oF
JLouisvillie, School of Medicine, Louisville, Xentucky,

i
The purpose of this investigation was to evaluaca: z)
the glycoseninoglycans (GAGs) in different benaviorzl/.
histolozical types of intermusculariy transplanted hepa-
tecmas, b) GAG pattaerns in tumor tissue in relationship to
degrees of fibrosis and necrosis, c¢) the GAG chanzes in th
livers of tumor-bearing animals, and d) urinary GAG ex-—
creticn &s a Iunction of tumor growin. Three types of

Yorzis hepatomas, 7777, 5123tc, and 96134, which diffa- in
rates of grow:th, matastatic potenrizl, fibrosis, azd
necrosis, were studled, Urinary and tissue GAGs wsrs an-
tracrad as catyloyridinivn complexes and zmeasurzd as urens
acid., Tissue GaAGs were also evaluated hRiscochemiczlly
using aledan blue staining with and withoul enzyme sra-
treatzeni. Tumor tissue exhibited four~ é

greatar GAG levels in the hyszluronic acid
12, and 111+ 9 ys. 25 &+ 3 ug uronic zefd/

spactivaly) and chondroizin sulfate (251
nd 208 + 22 vs. 47 + 7 pg uronic acid/s,

differ significantly (31 =+ 7, 17 = 4 and 67 +
'10). 7The livers of tullor—-bearing aninals

ractions than mormal liver; the heparin

:slightly greater hyalurcnic acid levels than nisrmel livers.
Morecver, increasad urinary GAG excreticn was evident altas
two weaks In zninmals btezring fzst-growing tuzsrs. Tue GaG
tissue levels in Zzst vs. siow-grewing LuUmoYs wWar2 nol siz-
nificancly differant. Thls Zurther supperts cur pravicusly
‘reported siudiass of urinary GAG excretlen in human nepasiz
:angiosa comz (Currza, X. L., et zgl., Cancer 4C (6): 32030~
: nalyses may be usalul
s oI a

-
-
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GLYCOSAMINOGLYCAN CHANGES ASSOCIATED WITH HEPATIC TUMORS: THE
CONTRIBUTIONS OF REGENERATION AND NECROSIS. C. E. Kupchella,
E. M. Secskas,* J. S. Kennedy,* and E. Espinosa*. Cancer Center
and Department of Pathology, University of Louisville, School
of Medicine, Louisville, Kentucky.

Although glycosaminoglycans (GAGs) have been shown to be
elevated in many types of animal and human tumors including
hepatic tumors, the cause and significance of these changes
in neoplasia are stilll open questions. Regeneration and
necrosis are operative in hepati¢ cancer and the purpose of
this investigation was to evaluate the GAG changes associated
with hepatic regeneration and hepatic necrosis. Regeneration
was induced in male Sprague Dawley rats by partial hepatectomy
and hepatic GAGs were evaluated at 4, 8 and 12 days post
operatively. Necrosis was induced by: a) ligating the medium
lobe, b) by resecting and placing median lobes in the peritoneal
cavity and c) by resecting median lobes and incubating them in
vitro in sterile saline. Analyses were carried out after 5
days of treatment, While regenerating livers exhibited GAG
levels that were not statistically different from sham operated
controls or non-operated controls, in vivo necrosis was
accompanied by 3-4 fold increases in tissue GAGs. These data
suggest that necrosis may make a substantial contributiom to
the elevated GAG levels found in some tumors,
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Early Detection of Discase in Individuals Ex.
posed to Viny! Chloride,

Richard Greenberg, MD, und Carlo Tam-
burro, MD, University of Louisville, Louis-
ville, Kenincky

This is a collaborative comparisan study
of the efectiveness of ultrasound, naii bed
capillary study and urinary glycosammoegly-
can excretions in vinyl chloride workers
with biochemical dysfunction or histopatho-
logically documented injury,

It represents un effort to d=tect early mor-
bidity in vinyl chionde workers. Included is
Dr. Maricqg’s method of investigating capil-
luries of the middle and distal phalanges of
the fAngers. including the nailfold, as a
sereening test for early chunges from vinyl
chloride exposure. Another new method is
Dr. Taylor's “"grey scale’ uvltmsonographic
method which has not yet been widely
adopted for diagnosis of liver disease. The
University of Louisville group reported that
the first indicator of liver changes occurred
in the vascular sinusoids and was refizcted
by the appearance of mucopolysaccharidas
in the urine.

The results of the massive clinical study in
Louisville should socn be able to indicai=
whether more sensitive eriteria of early dis-
case may be forthcoming, especially from
the liver funclion testing, The special value
of the capillary and ultiasound method re-
main doubtful az this time for early detzction
of the effects of exposure to viayl chloride.
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JURINARY GLYCOSAMINGGLYCAN PATTERNS IN HUMAN HEPATIC ANGIO-
SARCOMA, HEPATOMA, AND IN WORKERS AT RISXK FOR ANGIOSARCOMA.
K. L. Curran, C. E. Kupchella, J. Sandoz, and C. H.
Jfamburxo. Cancer Center and Division of Digestive Diseases
and JNutrition, University of Louisville, School of Medicire
wuisville, Kentucky. : -

A prev1ous study reported an abberation in glycosamino-
iglycans (GAGs) eluted from anion-ex ichange columns with 1.25
.and 1.5 M NaCl in the urine of patients with hepatic angio-
.sarcoma. A controllad pilot study examined urinary GAG
.pntuer1s in workers at risk for angiosarcoma., Six indi-
viduals with a hlstory of high vinyl-chloride exposure and
'documenLed liver disease were paired with individuals wizh
'a hizh exposure index to vinyl-chloride but no cli n1cﬁl
llver disease. Similarly six persons with low exposur
but aauo*mal liver function were paired with low exposu&e/
;norma+ liver function individuals. A 24-hour urina was .
‘collected from each individual and the GAGs analyzed by '
'a1ion—e1chauoe chromatography. 1individuals with clinic ally
active liver disease at the time of this study were Jfound
:to have u*lnary GAG excretion patterns wnich were similar
'to those described in angiosarcoma. Mo significant difi-
::erences wvere found between hizh vs. low vinyl-chlioride
‘exposure or between those with inactive liver disezse and
those with normzl liver function. GAG excretion was also
studied in =n additional hepatic angiosarcoma and human
hepatoma and confirm the reported urinary changes. Thesa
findings support the concept that urinary GAGs are in-
creased only iz acitive hepatic disease and may be useful iz
evaluating the degree of activity at tha varicus sitzges ol
liver disezse in hZumaas. .

GaTeowo ohaya S §

— -

S e A ———— — — e ——

e o s : CMA 002221




FROULIZUINGDD

SINTH KIAWAH ISLAND
ANNUAL MEETING SOUTH CAROLINA

SOUTHEASTERY NOVYEXMBER 15-17,1978
CANCER RESEARCH

4 TISSUE AND URINARY GLYCOSAMINCGLYCANS IN
2 TRANSPLANTASLE HI2ATOMAS CF DIFFERING
GROWTH RATES, Xupchella, C.EZ., Currzm, XK.L.,
Drake, Z., Kernedy, J., and Tamburro, C.H.
Cancer Centzr and Department of Medicize,
University of Louisville, Louisvilles, XY. 40232,
The purpose of this investization was to
evaluate tha glycosaminoglycaas (8AGs) in dii-
ferent behavioral/tistological tyves oI inter-
nuscularly transplanted hepatemas zzod in the
livers and urine of animals bearing these tucmors,
Fast (7777), mediua (53123tc), zz=d slow (26184)
growiag Morris Hepzlonas were studled. Urinary
and tissue GAGs were exzractad as cesylsrvi-
dinium compleies anod zeasursd as uronlic zacid.
Tissue GAGs werz also avzluztzd histochemically.
Tissue from fast, ‘zmediun, and slow growing tumcrs
exhibitad 4 to 6 fold greater GAG levels than
normal liver Ia the hyaluronic acid (90 + 1§,
91 + 12, and 111 + 9 vs. 25 + 3 ug uronic acid/g
dry liver, vespectively) and chendreizin sullfzca/
heparan sulfzta (261 + 29, 217 + 51, and 208 + 2
vs. 47 + 7 xpg uronic acid/g, respectively) frac-
tions; the heparia Zractions did agt diZiar
significantly. The livers cf rfumor-bearing
animals exhibitad slighcly grsater hyaiuronic
acid levels taan nor—zl livers. ZIncrszased
urinary GAG axcretion was evident aiter =w
weeks in animals bearing fast-growing tusors.
These data together with thesa of our zraviously
reportad studias of Ga&G excrecion in huzan ,
hepatic angiosarcoma (Curran, X.L., et 21., d
Cancer 40(6): 3050-3052) sugges:t that urinary
GAG znalyses may be usa2ful in the datz2ccion and
diagnosis of hepatic cancer.
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B Qé@ 25 GLYCOSAMINCGLYCAN CEANGES ASSQCIATED ‘
. ,;“;" b;;e WITH HEPATIC TUMORS: THE CCNTRIZUTICHS OF
- REGEVZRATION AND NECROSIS. Xupchellsz, Charlss !
E “_}' - § E., Seecskas, Elaine, Kennedy, Jeffary, and |
"2-3 t;' o‘f‘ 1,:'\) ¥ ES‘Dansa, _'n.':'.cue, Care=ar Centar 2nd De'—‘la""*’e"l\‘.‘.
;::;’ o 'f;if-i'j, of Patholegy, University of Louisvilla, School .
L':’ P G.f.:\._’. 5 of Medicine, Louisville, i 40232,
= o A Although g yeosamineglycans (GAGs) have heen
8/3 gla 8 showe to be elavazad ia 2any tyges of znimals
g‘-’i,:;’g and huzan tumors izcluding hepatic tumers,
2 5 2 the zause and significznce of these changes
e @ :sg in neoplasiz are still open quescions. Regene
”@14 eration and =scrosis ars operative in hepatic
= cancer arnd tha purpose of this iavestizzioion
was to evsluata the GAG chzzmgss zssocoiatad
with hepatic rTeganeratizon and hepatic necrosis,
Regeneraticn was Induced in 222 Spragus
Dawley rvzis oy partial heracaciozy and aspaiic
GAGs werz evzluatsd ac %, 8 and 12 days sos:
operztively. Neacrosis was Induced By:  z)
ligating the nedizn lobe, D) by resacting azd
plzecing zedizn lctes in the periifspesl cavizy
and ¢) by resecting zedian lobes and Zzcubzring
them iz 7itzg In stazila szlizne. inzlysas ware
carsied ous zfzar 3 days of tresatoenc.
While ragener=ztizg livers sxhildited GAG ]
levels thaz wers 3.55 statistically diiferent )
"frcm shzm operatad cscutrols or zoa-operztad
contTols, iz vive necrssis was acoompaniad by
3-4 fold izcrezses in tissue GAGs. These data N
sugzest thaz paerosis Is 2 substantial contri-~
butor to tihe elevacad GAG lavels Zcund in sene
tumOrs.,
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Tahovatory Investlgatlon
Val, 40, Nus, 20, 1970

T Hintologicnlly these tomors consisted primarily of fusi-

fotin pevies eelly with prominent eozinaphilic eytoplasim
cinbedded in 0 dense connective tissue stromn, June-
tional activity, theque formation, and pigment were un-
common features. As a result desmoplastic nevi may be
confused with reticulohistiocytoma, atypical fibroxan-
thoma, dermatofibroma, and even hecrobiotic granu-
lomas. Well defined intranuclear invaginations of cyto-
plasm occurred in 12 cases, and this was an important
feature differentiating desmoplastic nevi from these fi-
brohistiocytic lesions. Desmoplastic malignant mela-

noma rmust also be considered in the microscopic differ- -

ential diagnosis, but distinguishing features of desmo-

plastic melanoma include indentification of preexisting
* malignant lentigo or acral lentiginous melanoma, atypical
mitotic figures, and foci of necrosis. Clinically most des-
moplastic nevi were dome-shaped nodules. The age range
was from 7 to 53 years (mean 28); duration from 2 months
to 15 years; male to fernale ratio, 6/8; and four patients
gave a positive history of preceding trauma. Five lesions
were located on the thigh or leg; and the rest, with the
exception of sparing the palms and soles, were widely
distributed. Desmoplastic nevi were compared to the
ordinary variants of mixed spindle cell and epithelioid
cell nevi in an attempt to define etiologic factors explain-
ing a desmoplastic reaction. Initially, it was thought that
patient age or preceding traurma might be important. No
satisfactory explanation could be found since, with the
exception of a predilection for occurrence on the lower
extremities, the other clinical variables were not statis-
tically different.

Computer-Assisted Morphologic Quantitation of
Collagen in Human Liver Biopsies
G. H. Barrows, M. J, Joyce, G. R. ScuropT, R,
GREENBERG, AND C. H. TaAMBURRO. Departments of
Pathology, Epidemiology and Biostatistics, and Medi-
cine, University of Louisville, Louisville, Kentucky
40202,
Because unfixed liver is rarely available for analytical
studies, appraisal of the extent of follagen must be made
from appropriately stained sections of liver biopsy ma-

" terial leading to judgemental as well as sampling error.

We have developed a computer-assisted morphologic
technique to evaluate the distribution of collagen in liver
biopsy material. We examined multiple biopsy samples
from patients dying suddenly with no history of liver
disease to establish normal values. A Hewlett-Packard
9864-A digitizer and 9815-A microcomputer were used to
quantitate areas of trichrome stainable collagen within
the biopsy samples. Random area selection and statistical
analysis proved to be important considerations in deter-
mining the experimental model and these factors were
readily incorporated into the calculator program. Stain-
able collagen estimates in normal liver varied from 0 to
6.1 per cent (mean = 1.25 per cent) in patients with no
evidence of liver disease and showed considerable varia-
tion even in different biopsies from the same patient. As
anticipated, subcapsular biopsies had more collagen than
deep biopsy; however, the specimens from several deep
biopsies often had significant variation in collagen con-
tent. Differences in central, mid=zonal, and portal colla-
gen could be obtained using this method. The computer-

ANNUAL MEETING ABSTRACTS y:)

Hoss v, CH,-Q R &+ |

assisted mnrphdlémh ﬁ:chmqu—'Tér evnluatmg hep:xt?c
collagen nppe crs@aolan mul)lym,(htm“lblc_to clincal stud-
its, "This stuely of normal liver impliés that considérable
care must be taken before the clinical diagnosis of sig-
nificant fibrosis can be made.

Uptake and Nuclear Transfer of 17-Fluorescein-La-

beled Estradiol in-Normal and Abnormal Human

Endometrium

G. H. Barrows, J. D, Riexm, aND M. RiLEY. Depart-

ment of Pathology, University of Louisville School of

Medicine, P.O. Box 35260, Louisville, Kentucky 40232,

We have developed a 17-fluorescein-labeled estradiol
which is specifically transferred to nucleii of target tissue
(breast, endometrium) and inhibited by synthetic and
natural estrogens. By in vitro incubation, patterns of
temperature-dependent nuclear uptake may be observed.
Marked cyclic variation is observed in normal human
endometrium. With proliferative and early sécretory en-
dometrium, temperature-dependent nuclear labeling is
present and appears to peak at late proliferative stages.
Mid and late secretory endometrium, while having spe-
cific cytoplasmic labeling, do not exhibit temperature
dependent nuclear labeling, This suggests that estradiol
transport during mid and late secretory phases is in-
hibited or minimal. Abnormal endometrial samples ex-
hibit a variety of patterns with the fluorescein-labeled
estradiol. Endometrium with cystic hyperplasia reveals
very little nuclear glandular staining, whereas in adeno-
matous hyperplasia strong nuclear uptake of the fluores.
cein-labeled compound is observed. Some cases of well
differentiated endometrial carcinoma have strong nu-
clear uptake of the fluorescein-labeled estradiol whereas
poorly differentiated endometrial carcinoma has little or
no nuclear uptake, The method provides a good means
of determining the endocrinologic behavior of glandular
versus stomal elements of endometriurmn and suggests
that in abnormal endometrium either variation in steroid
uptake mechanisms or hormonal milieu may be impor-
tant in the development of the lesion.

Aortic Infarction following Dissecting Aortic

Aneurysm

SanForp H, BARSKY Departments of Pathology, Beth

Israel Hospital and Harvard Medical School Boston,

Massachusetts 02215,

Aortic infarction was observed in 21 of 34 cases of
dissecting aortic aneurysm. This lesion occurred as a
central zone of necrosis, sparing media adjacent to the
true and false lumina, This infarct followed rather than
preceded dissection, took approximately 48 hours after
dissection to develop, and did not organize with time.
Lesions months to years in duration were similar histo-
logically to those only several days old, and although
there was some tendency to caleify in the older lesions,
inflammation was consistently absent. The lesion oc-
curred exclusively in the thoracie aorta. Histologically,
aortic infarction was’ completely distinct from medial
cystic necrosis (MCN). Aortic infarction was character-
ized by preserved elastic laminae with no increase in
mucopolysaccharides, in contrast to MCN which was
characterized by elastica disruption and increased mu-
copolysaccharides. When both MCN and aortic infarc-
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H 128 Chloreacetaldehyde-induced Damage to Bacillus
subcilis. A.D. LAUMBACH, U.N. STREIPS* and J.L.
WOXG. Bureau Foods, TDA and U, Louisville, Loulsville, KY.

Chloroacecaldshyde (CAA), & proposed metabolite of
vinyl chloride metabolism, has been shoum to be rmtagenic
in the Salconella assay system, and to specifically imhibit
the growth of a recombination-deficient outant of Bacillus
aybtilis (Sllmore, wt al BRBA, 442: 405, 1576).

U= have exanined further the biological activity of this
compound. First, CAA caused s significant increase in in-
duced putations to streptomycin resistance. Using B, sub-
tilis 163, the relatlve satation frequeacy (treated S
‘Cil/contTol) was 13. 6, while using an her mutant of B. sub~
tilis the frequency was’l&.z. Secondly, A survey of | the
available repalr-deficient mutznts of B. subtil{s revealed,
that the only strains sensitive to CAA were of the Iee”
genotype. Furthernore, the several Trec™ mutants, shuw
three types of response to CAA. Strong killing by CAA (im-
hithition of grouth of 10 mm eor more) was exhibited on the
re-A, recB, rec~4(G5Y1618), and rchZ7(GSYlGZ7) strains.
lnterxedtatc killtng (3em-82n) was as shovn with strains
bearing tha recE, reef, and rec-13(BP24G) loci. All othae
strains examined (reeC, regh, EEEf‘l' wvr, her, polA, as
well as smeveral rapatr-proficient cultures) grew in the
presence of 0,11 CAA.

These studles are part of an .azeing prosra . sponsored
by the MCA ro deterntne the molecular basls for vinyl-
chloride inluced careinogenesis,

H 131 Influence of Mutagens on the Nucleoid
Structure of the Chromosome in Escherichia
coli. K.KLEPPE*and I. LOSSIUS,Departnent of

Blochemistry, University of Berqen, Bergsn,
Norway.

The chromosome in a bactertum exists {n a
tightly supercoliled structure termed the nucle-
oid. We have jinvestigated the effect of two
mutagenic compounds, methyl methane sulfonate
and mitomyeln C, on the nucleoid structure of
the chromosome in Escherichia coll K-12. Treat-
ment of cell envelope=free nuclceoids with the
mutagens caused no changes in the structure as
measured by their sedimentation cocfficients.
The nucleoids from mutagen treated cells,howav2s
were found to be partially unfolded, having
sedinentation coefficints of approximately 800 5
In some mutants, defective in repalr or recesbi~
nation, even greater chanqes in the nucleoid
structure were seon. The alteced scdimentation
behaviour was shown to be'dus to relaxation of
supercoils in the chromoscme caused by nicks in
the DNA strands. During the repalr period th2
intact nucleoid structuce was partially restorcl
The mutagens also caused considerable changes
in the structure of the cell envelope-associzted
nucleoid.
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[7 grerm-nogative basteria the enzvre-i- lependunt cuvpa of panlell-
It resistanes 44 assaeed to be based on a cereasilizy Sasrier
1: the suter reohrane. Ta qran-positives, hc.esoar, a simllar
finctinn of che onll wall could not be vatadblished unill mow,
From sariier stuliles w2 recetived 30-c ovidencr fnr 2 possihle
oL of the evioslasnic rembrang in this resalstance prchanism,
we tlerefeze atedled the bipding of 19C-tenzyleantetllin (Hg-rp)
ty thg “erbrencs of resistant anl aenslieive stavhyloenget,

Firs: whole cells were incusated in kuffer with increasin; con-
centrations of 14C-Lp ac 370C for 32 min and then cytoplaz-ic
Nerhrances wefe prepared follewing the rettod of F.R_FARACY
{Meth.Inzyrol . XXID, 99-12n (1971)). In meoabranes of sensitive
staphvlozocel the binding increases sharoly even e+ low pen{ei}l-
lin-coacertrations and levels out alove 0.3 acmoles L4C-md/nl,

In contrast, the binding to the resistant cells ls reduced to a
high degree. It reaches only 1-2% at 0.3 nnoles/nl. If tha bip=
ding copatants are calculated it £an be seen that tho aurher of
binding sites {2 tha saze Loth in the Teststant and in the sensi-
tive rne~kranes (20 nmoles EP/7 nenbTane protein) . However with
the resistant ne“branes the affinley to penfcillin is decreased
ty a factor of 250 ta Too,.

To exclude a perneability barrier in the cell vall the binding of
pentcillin to isolated memtranes vas exanined, The incubasiom of
the Penbranss with L4C-pP was carried out under the sama coadi-
tiona as already mentioned. In thiz zass, too, the binding to the
resistant mambranes was greatly reduced. This i3 aleo due to a
high loss of affinity by approx. the sane factor as abova,

Fron these results a permezbLility barrier in the cell wall can be
excluled, The cause for this type of resf{stance must thus be
locazed in the membrane itself. -

Therefore the nenmbrane lipids wore analyssd, Differences weze
otserved in the phospholipid fraftion. The reszistant Recbranes
contatn 4o-50% morae cardiolinmin #nd lo=15% more phosphatidyl-
glyceral than tha sensitive enes, Aliltionally a cardiolipin
certvative {2 found with the hydroxvl group of tha central gly-
cerol nolequle acylated. The other lipids are unchaszged in guan-
tity and in fatty acid compaattion,

Fron this it can be concluded that the intrins{c resiatance of
staphylococct 1s based on an altered nenbrane structure cauzzad
by increased lipophility.

K.8

Chloroacezaldebyde-induced Dannge to Baelilus aubeilis. AL D. JAUMSNaCE,
C. 8. SIRElPs®, and J. L. WONG, Buewau Fouds, FDA, and tafwratcy of
lowiveille, Schoul of Medicine, Health folences Ceater, Loufaville,
Kentusky 41232 (USA).

Chlarvazetal2ehyde (CAA), a praposed oetabolice of vinyl chloride
catayolis=, has bewn shown to be gutagealc in the Salnonalla assay svecen,
and £o spegifically dahibic the grewth af 4 vacusbinaclon-deficient rutant
of Bacillus subellts (Fllmore, et al., B8A, 432: 405, 1976).

Ur have exanined furtheer che biglegleal activicy of this éompourd, Flrac,
CAA cavsed a aigoificdat Incrvase in indecwd mutations to streptolycis
resiacance. Using K. subeilis 168, the relatlve wutatloo frequency (freatad
3 = CAd/eontrol) was 13.6, <i{le using an ber cutant of B. aubrilis the
TeGueney wvas 14.2. Secondly, a survey of tha availeble rapaie-deficiont
suyrancs of 3, subrilis sevealed, chat the only scrains sensfcive to CAN were
of the rec™ gunotype. Furchernore, she several zee” watancs, show thrse
Eypes of response Lo CAA.  Strong killing by CAA (inhibicion of growch of
10 #3 or care) w3t axhibited oo the sacA. re2B, rec-4 (CSTL416), and zech2?
(C5T1677) seealnm, Intermadiata killixg (I=-6ca) vas shown with sgrains
bearing the ruck, recF. and rec-13 (80248) loct, ALl ochar wiraics exanimed
(rect, recH, ozg-5l. uwe, hig, pold, as v2ll 33 several eapalc-proficiaat
culturas) grew {n che praseace of 0.1% €A\, The effecta of CAA onftha
Miolegzical accivity of D¥A poleculos in vireo are befng studied,

Thass acudics are pice of as onpoing presfay sp d by the turlag
Chr=fsta 2ssoeiation tu dicorolow tie orlacular basia for vinyl-chleride
fajuced carzinrzenesis,
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4450 NUNDLOGY

4449
PATHOLOGY

140 LIVER ANTICESS UNDETECTABLE IN A FAST CROUIKG LINE OF
TRANSPLANTZID HEPATOMA (MORRIS HEPATOMA 7777). Enrique
Fspinosa, Sam Caple#, Charles Kupchella* and Sua Chia*.
bept. Pathology and Cancer Center, Univ. of Loulsville
sehool of Medicine, Louisville, KY 40232

Durirng investigations of ancigenic changes in liver tumors

(Y PRAY

LIVER-SPECIFIC F ANTIGER IN TRANSPLANTABLE HEPATOMAS HAVING
DIFFEREKT GROWTH RATES. Enrvique Expinosa, Suz Chia*, $an
Caple* and Charles Kupchella®., Dept. Pathology and Cancer
Center, Univ. of Loulsville School of Medicipe, Louisville,
KY 40232

In the course of studies of ancigenic changes sssociaced

e

.

.
-

LAY,

wve exanined fast (7777), medium (5123te) and alow (9518A)
greving Morris hepatomas for presence of liver antigens.
Analyses of norcal liver and heipatoma vissue saline extracts
vere perforned by {mmunodiffusion methods using rabbit ant (-
satum to Tat liver extract absorbed with pooled aormal rac
plasma. Hepatoma 5123tc and 9613A gave fmmunoslectrophoretic
patterns sinilar to normal liver. In countrast, hepatoma 7777
shoved 2 ares of precipitacion missing. This was confirmad
by the fiading that afcer absorption of antiserum wvith hepa-
toma 7777 tvo lincs of precipitation glven by normal liver
axtract persisted vhereas absorptien with extract of normal
Iiver, hepatomnas 5123te or 9618A aholished all lines of pre-
cipirarion. The liver antigens found to be absent in hepa-
tona 7777 vere characterized as proteins relatively unatable
to heating and acid pH and unrelaced to liver-specific F
antizen, In Sephuadex G—200 and Bilo~Gel A-5m columns these
antigens eluted as proteins of approxfmacely 51,000 and
240,030 dalcons respectively. The fact that 7777 is the
fastest grovinz and least differentiated of the tumors studied
suggests & possible funztional relationship betwaen the
absant antigen and these properties. (Supported in part by

with liver neoplasia we neasured the relative concencratfoa °
of liver-specific F antigen in fast (7777), slow (9518A) and
wedium (5123cc) growing Morris hepatowmas in comparison with
its concentration in normal adult vat liver. F aatigen was
solubilized from each tissue by aqueous homogenization. The
supernatant containing the antigen Was then tesred by a
double diffusion dilution assay capable of derecring a nini-
mum of 1-2Z the eoncentration of antigen present in normal
vat liver. The F antigen antiserum used vas prepacved ac—
cording to Fravi and Lindenmann by fmmunizing CEA alce with
BALB/¢ mouse liver extract. F sntigen wvas undetcetable in
the fazt growving hepatoma and ranged from less thaa 23 to
107 of the normal liver concentracion in the slow growing
one. The medium groving hepatora showed similar or highar
concentratfon than normal rat liver. Thus, tha lavel of

F antigen in these tumors does not appear to eorrelate with
their rates of groweh. (Supported in part by the Manu-
facturing Chemiscs Association)
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the Manufaceuring Chemiscs Assnci?tlan)
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30TH ANNUAL MEETING OF THE TISSUE CULTURE ASSOQCIATION, INC.

Properties of 14 Week Maintenance Cultures of PLC/PRF/S Cells. P.B.
JOHNSTON*, E.. £spinosa, S. Chia and S. Caple. Univ. of .Louisville,
Louisville, Ky.40232 ) -

This established cell line was originally described as being short lived withd
in a given passage, with considerable cell loss by day 6 to 8. However,aftfer
180 passages, we found that culturing in glass roller bottles at 0.25 RPM
allowed maintenance for at least 14 weeks with cells exhibiting excellent
rorphology without sloughing. After treating monolayers with Hoechst 33258
DNA stain, intense cytoplasmic fluorescence was seen in a proportion of the
cells, possibly a functlon of the subviral hepatitis B genome. HBsAﬂ of"
culture supernates was monitored and solid phase RIA assay revealed.3l to 47
ratio-units/0.2 nl after 2 to 14 weeks in medium with 10%Z fetal calf serum. °
The 14 week old cultures were extremely well adapted to maintenance in serum
freec medium for 14 additional days when supplementing with 100 ng/ml of
insulin, in contrast to 1 week cultures which survived well for only 5 days
without serum.. The HBsAg-titers of supérnates from these 1 week or 14 neck
cultures, vere very similar to the previous harvests in 10% serum. In
addition, both young and 14 week cultures vere similar in their rate of acid
production; and in that both elaborated serum albumin, fibrinogen, tramsferrin
and alpha-2 macroglobulin, the proteins tested to date.
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