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junctiva cells or in the allantoic sac of the
chicken embryo. This is uncommon among
myxoviruses. It represents a distinct advan-
tage since in the egg the virus can be culti-
vated in large quantity with ease, and then
the virus can be used for experiments in hu-
man cells. A somewhat surprising aspect of
this flexibility of the adapted virus is the
finding that, whether the virus is grown in
conjunctiva cells or in the egg, the conjunc-
tiva cell monolayer is considerably more sen-
sitive in detecting infectious virus particles
than is the egg.

Summary. Sendai strain of parainfluenza 1
virus previously passed in embryonated eggs
was found to be adaptable to the stable line
of human conjunctiva cells. Evidence for its
multiplication in these cells was based on its
capacity to produce typical CPE in 5-7 days
throughout 17 serial passages, on its ability
to initiate macroscopic plaque formation and
on the nature of its single step growth cycle.
The adapted virus could be cultivated in
either conjunctiva cells or chick embryos.
The former was more sensitive to viral infec-
tion (ratios of PFU:EIU up to 27) whereas
higher virus titers were obtained from the
latter.
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In vitro Production of Coagulation Factors VII-X by Liver Slices
from Rats Fed Atherogenic Diets.* (29944)

CLARENCE MERSKEY AND HERBERT WOHL
Department of Medicine and Unit for Research in Ageing, Albert Einstein College of Medicine,
Yeshiva University, New York City

Previous reports from this and other labo-
ratories indicate that rats fed atherogenic
diets develop higs levels of many blood co-
agulation factors: '5) including Factor VII-
X. Theoretically: -2 elevated levels could re-

sult from increased synthesis, diminished deg-
radation, or both. We have therefore meas-
* This investigation was supported by US.P.HS.
Grants HE 06191, HD 00674 and Health Research
Council of City of New York (Grant U 1132).
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ured Factor VII-X production by liver slices
incubated iz vitro(6,7) in an endeavor to
assess synthesis. Our results are compatible
with the hypothesis that excessive production
is one of the mechanisms responsible for the
high level of Factor VII-X found in the blood
of these animals.

Materials and methods. Thirty-six male
CFN rats weighing 308-433 g were paired by
weight, placed in separate cages and fed
either control or fat-cholesterol (test) diet
previously described(5). The latter diet con-
tained 40% beef fat, 5% cholesterol, 2%
cholic acid, and 0.3% thiouracil. After 19-34
days on the diet an animal from each group
was anesthetized with Pentobarbital Sodiumt
and the liver perfused with buffer as de-
scribed by Pool and coworkers(6,7) after
which liver slices of 0.25-0.35 mm thickness
were prepared with a tissue slicer.} Three to
8 flasks, each containing approximately 300
mg wet weight of liver slices in 5 ml bicar-
bonate buffer were incubated at 38°C in a
Diibnoff shaker after gassing with 95% O.-
5% CO.. A second set of flasks from the
same liver was shaken at 0°C and served as
a blank. After incubation for 1 to 4 hours,
1 ml of 2% EDTA was added and the con-
tents of each flask homogenized. Aliquots of
each flask were tested for Factor VII-X by the
method of Owren and Aas(8), pooled normal
rat plasma serving as a standard containing
100 units per ml. In addition a trichloracetic
acid (TCA) precipitate was prepared by the
method of Burton(9). This involved sequen-
tial washing of the TCA precipitate with di-
lute TCA, 95% ethanol and ethanol-ether
(3:1). The precipitates were then extracted
with hot 5% TCA, the protein residue dis-
solved in 10% NaOH, and protein measured
by the Folin-Ciocalteau method(10). This
extraction procedure yields values lower than
in the total homogenate which is incomplete-
ly soluble in the alkali. Net Factor VII-X
synthesis was calculated by subtracting the
mean content found in flasks kept at 0°C
from those incubated at 38°C. The net Fac-
tor VII-X production(6) was expressed in 2

t Nembutal® Sodium (Abbott Laboratories, Chi-
cago, IlL.).
1 #140, Harvard Apparatus Co., Inc., Dover, Mass.
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TABLE I.
M 1i t
ean fverw Liver protein (mg)
Total wt Per100 g per 100 mg wet
€3] carcass wt wt of liver
Control  15.48% 3.73% 4.42%
(L.91) (.32) ( 93)
Test 12.97 5.00 3.63
(2.36) (.76) (1.06)

Mean liver weight and protein content of liver
from control and test animals. Figures in paren-
theses represent + standard deviation. The signifi-
cance of the differences between the groups is
shown thus: *p=.02 t p < .01,

ways: (1) per unit weight protein, (2) per
unit wet weight of liver in the flask. The ex-
periment was performed in 2 series some
months apart. The first series consisted of 8
pairs of rats and the second series 10 pairs.

Results. Elevated plasma Factor VII-X
levels were found in all 18 rats on the test
diet (150% = 31.0 S.D.) compared with
control (100% = 20.2 S.D.). The difference
is significant (p<0.01).

Test animals lost weight and their livers
appeared fatty. Liver weight and protein con-
tent of the livers of the 2 groups of rats are
shown in Table I. The livers of test rats con-
tained less protein per unit wet weight than
did control rat livers.

More Factor VII-X per mg protein was
produced in the flasks of liver slices from test
rats in 15 out of the 18 paired experiments.
In the remaining 3 paired experiments con-
trol exceeded test, but in 2 of these experi-
ments very little Factor VII-X was produced
in any of the flasks (Fig. 1, 2) and in the
3rd the differences were minimal. Statistical
analysis (Mann Whitney U Test) of all 18
pairs showed that significantly more Factor
VII-X was produced in the flasks from test
rats (p<0.02).

The results were similar but not as marked
(p = 0.05) when the Factor VII-X present
in the flasks was expressed ' per unit wet
weight of liver in the flask, since control liver
contained more protein per unit wet weight.
The ranges of Factor VII-X production (and
the median values) expressed per mg protein
in the flask and per gram wet weight of liver
in the flask are shown in Table II.

Total Factor VII-X production by the
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FIG. 1. More Factor VII-X per mg protein is
produced in flasks derived from test animals in 15
out of 18 paired experiments. The 3 exceptions
are starred. The figure represents production after
4 hr ineubation.

whole liver was calculated from total liver
weight, liver protein and Factor VII-X pro-
duction per unit weight liver protein. In se-
ries I test rat livers produced 964 units (con-
trol 797) and in series IT 1403 units (control
970). These differences were not significant
but for series IT 0.05<p<0.10.

There was considerable variation in amount
of Factor VII-X production by liver slices
from one pair of rats to another and from
one series to the other. The variations could
not be accounted for by alterations in technic

UNITS FACTOR VII-X [TEST: CONTROL]
PER mg. PROTEIN IN RAT LIVER
SLICES INCUBATED IN VITRO
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FIG. 2. Signifieantly more Faetor VII-X per mg
protein is produced in flasks derived from test rat
livers. Medinn value for ratio (test:control) is 1.9.
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which eliminated drying of slices prior to
weighing, by differences of sharpness of tis-
sue slicer blade, by elimination of shaking in
blank flasks or by addition of EDTA to
blank flasks prior to addition of liver slices.

Discussion. These findings indicate that
larger amounts of Factor VII-X are produced
in incubated flasks of liver slices derived from
test animals than from control rats. The as-
say system used is sensitive to the presence
of both Factor VII and Factor X but the in-
crease noted during incubation reflects main-
ly increase in Factor VII(6). Pilot observa-
tions revealed that the amount produced in
flasks after one hour’s incubation was higher
than that in the blanks but significantly less
than that produced after 4 hours’ incubation;
this suggests active synthesis. Results were
similar when expressed per mg of protein or
per unit wet weight of liver present in the
flask. At 4 hours, the flasks from test ani-

TABLE II. Units Factor VII-X Produection.

Per mg protein Per g wet wt liver

in flask in flagk
Control Test Control Test
Series 1 .55-1.61 .45-3.24 33— 72 17-124
(1.18) (2.12) (47) (74)
Series 2 .75-4.01 1.68-7.65 36-167 51-253
(1.55) (2.75) (60) (110)

Figures given show range; figures in parentheses
indicate median value. Figures represent produe-
tion after 4 hr incubation.

mals produced 1.9 times (median) as much
activity as control flasks. It is conceivable
that some of the increased content of Factor
VII-X was due to diminished degradation.

Calculations made of total Factor VII-X
production by the liver did not reveal signifi-
cant differences between test and control rats.
Test rats did not produce less despite the
smaller size of the animal, the liver, and its
blood volume(11); the tendency, if any, was
towards greater production.

It was not possible to relate Factor VII-X
production directly to liver/carcass weight
ratio or plasma level of Factor VII-X. Final-
ly the marked variation which occurred dur-
ing each series and from one series to the
other remains unexplained.

Conclusion and summary. Coagulation Fac-
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tor VII-X production by liver slices was
studied because it was found that plasma
Factor VII-X levels were significantly ele-
vated in rats fed atherogenic diets. Although
unexplained variations occurred, in 15 out of
18 paired experiments the production of Fac-
tor VII-X during incubation was greater in
flasks containing liver slices from test ani-
mals than from controls. Expressed as a ra-
tio (test:control) the median value of Factor
VII-X production per mg protein in the flask
was 1.9. Thus there appeared to be increased
synthesis of Factor VII-X in flasks from test
rats though the possibility of delayed degra-
dation was not excluded.
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We(1-5) have repeatedly observed and the
literature convincingly demonstrates that hy-
perlipemia and hypercholesteremia of vary-
ing degrees develop along with hypoprotei-
nemia during the development of nephrosis.
This is true both of clinical nephrosis in pa-
tients and of nephrosis produced experimen-
tally in dogs and rats by administration of
antikidney serum. This inverse relationship
between the occurrence of hypoproteinemia
and the occurrence of hyperlipemia was so
consistent that we decided to study the ef-
fects of an antilipemic agent, triparanol
(MER-29), which is known to arrest choles-
terol synthesis at the desmosterol stage. We
wondered whether arrest of cholesterol syn-
thesis and depression of the hyperlipemia
would have any effect on the loss of plasma

*This investigation was supported in part by
Research Grant A-5083 from Nat. Inst. Health,
USPHS.

proteins and the resulting hypoproteinemia.

Background information. A survey of the
literature revealed elaborate studies on the
relationship of hypoproteinemia and hyper-
lipemia in nephrosis without any definite
consensus to pinpoint that relationship etio-
logically or consequentially.

The nephrotic syndrome, whether experi-
mentally produced or clinically encountered,
is not a disease but a complex of clinical
signs and symptoms and a definite set of
chemical findings in the blood and urine that
are sometimes encountered in other disease
entities. The salient features characterizing
this syndrome are massive proteinuria, hypo-
proteinemia, hypoalbuminemia, hyperlipemia,
hypercholesteremia and usually edema.

The site of the pathologic changes in the
nephrotic syndrome is the kidney generally
and the glomerular basement membrane spe-
cifically. Thickening of the glomerular base-



