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StuarT CLOTTING DEFECT

TABLE I. Reactions of Canine Erythrocytes with 2 Types of Coombs Sera on Representative
Days following a Single Intravenous Dose of Acetylphenylhydrazine.

*)

2

'

Dog # ——— 11—

—_— ) N A
Day after

phenyl- Serum Serum Serum Serum
hydrazine Het, % A* Bt Het, ¢ A B Het, % A B Het, % A B

0 49 —_— 45 — — 56 — —_ 51 — —

1 41 —_ = 34 — — 51 _ - 44 —_ —

4 31 —_ - 26 - — 40 - — 36 - -

7 27 —_ — 28 —_ = 27 -_— - 28 _ -

9 30 -+ — 31 > — 34 1+ — 30 —_ -
11-14 39 —_ - 37 —_— - 42 — - 38 - -
15-18 42 — — 37 — - 43 — — 41 —_ —
19-24 1 = — N S 51 9 — — 46 — —

Dog # . 5 N 0 ~ v ¥ 8 ~
Day after
phenyl- Serum Sevun Serum Serum
hydrazine Het, %  A*¥ Bt Het, ¢ A B Het, % A B Het, % B

0 46 _ — 41 —_- - 53 —_ = 44 —

1 37 —_ - 36 — — 42 —_ = 23 —

4 33 —_ — 23 — —= 31 — — 29 —_

7 31 —_  — 30 —_ - 27 —_ = 26 —

9 3 - — 00— — 27— — 25 —
11-14 36 — — 33 —_ — 35 —_ — 34 —_
15-18 38 _ — 35 —_ - 39 —_ — 34 -
19-24 16 - — 16 —_ — 44 —_ — 42 —

* Serum A :
t Serum B:

i
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Effect of Russell’s Viper Venom (Stypven) on Stuart Clotting Defect. (22823)

CeciL Houcie (Introduced by Cornelia Hoch-Ligeti)
Department of Clinical Pathology, University of Virginia, Charlottesville.

In a study of patient (R.S.) with congeni-
tal hemorrhagic disorder of moderate sever-
ity, Lewis, et al.(1) showed he had a pro-
longed one-stage prothrombin time which was
corrected by normal plasma or serum but not
by barium sulphate-adsorbed plasma or se-
rum. The 2-stage prothrombin was normal
and prothrombin consumption abnormal.
These authors believed that the factor de-
ficient in this patient was identical to that
previously described by Alexander, et al.(2)
Koller, et al.(3) and Owren(4) and now re-
ferred to as SPCA, factor VII or procon-

vertin (the 3 terms being used synony-
mously). It has now been established that
factor VII (SPCA or proconvertin) is not
essential for generation of blood thrombo-
plastin(5,6). In a re-study of patient (R.S.)
it has been found that the patient’s serum is
deficient in a factor essential for blood throm-
boplastin formation(7). Thus if various con-
centrations of normal serum in the patient’s
serum are prepared and incubated with nor-
mal Al(OH)s-adsorbed plasma and plate-
lets in the thromboplastin generation test,
maximum yield of thromboplastin generated
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is proportional to amount of normal serum in
the mixture. The factor deficient in this pa-
tient therefore differs from factor VII. How-
ever the two factors appear to have many
properties in common, both being relatively
heat stable, present in serum as well as
plasma and necessary for a normal one-stage
prothrombin time(7).

Since Russell’s viper venom (Stypven)
completely corrects the prolonged one-stage
prothrombin time of plasma deficient in fac-
tor VII(8,9) it appeared reasonable to deter-
mine whether Stypven would also correct the
clotting defect of the patient (R.S.)

Materials and methods. Whole blood was
collected in glass tubes, and allowed to clot
and stand at 28°C for 24 hours before sepa-
rating the serum. Plasma was obtained by
adding 9 parts whole blood to 1 part 3.8%
trisodium citrate and centrifuging at 3,000
rpm. Russell’s viper venom (Stypven), ob-
tained from Burroughs Wellcome and Co., was
diluted with distilled water. Platelet suspen-
sions were prepared from a normal subject by
the technic used in the thromboplastin gener-
ation test(10). A 0.1% suspension of crude
cephalin(11) in distilled water was used.
Modified one-stage prothrombin times were
determined by mixing 0.1 ml 0.1% cephalin
suspension, 0.1 ml platelet suspension or fresh
thromboplastin solution (Difco), 0.1 ml
Stypven solution, 0.1 ml plasma and 0.1 ml
0.025M CaCls; in the order named.

Results. Effect of varying concentrations
of Stypven on modified one-stage prothrom-

TABLE I. Effect of Concentration of Stypven on
Modified One-Stage Prothrombin Time Using Dif-
co Rabbit Brain Thromboplastin.

.1 ml plasma,
.1 ml Difeo brain thrombo-

plastin, Clotting times, see.
.1 ml of Stypvenin cone. @~ —m————
listed below, Normal 7Patient’s
.1 ml 0.025M Ca(Cl,, plasma  plasma
lin 1,000 8.9 23.5
2,500 5.5 15
5,000 5 14.6
10,000 6.6 18.8
20,000 8.5 22
50,000 11 a7
100,000 11.8 35
Saline control 13.8 42
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FIG. 1. Dilution eurves obtained by determining

one-stage ‘‘prothrombin’’ times of various dilu-

tions of normal plasma in patient’s (R.8.) plasma

using, as sources of thromboplastin, a mixture of

brain thromboplastin and (A) saline, (B) ‘‘Styp-

ven’’ diluted 1 in 60,000 and (C) ‘‘Stypven’’ di-
luted 1 in 10,000.

bin time of patient’s plasma. Various con-
centrations of Stypven were prepared ranging
from 1 in 1,000 to 1 in 100,000 and the modi-
fied one-stage prothrombin time of normal or
patient’s (R.S.) plasma determined using
Difco brain thromboplastin and each dilution
of Stypven (Table I). It is to be noted that
varying the concentration of Stypven did not
result in any significant correction of the pa-
tient’s prothrombin time, which remained be-
tween 214 and 3 times that of normal control
for the particular dilution of Stypven under
test. Similar results were cbtained if either
a platelet suspension or a 0.19 suspension of
crude cephalin was substituted for the brain
thromboplastin used in the above experiment.

Effect of diluting patient’s plasma with
normal plasma. Serial dilutions of patient’s
plasma in.normal plasma were prepared and
the modified one-stage prothrombin times of
each dilution determined using Difco brain
thromboplastin with either Stypven or saline
(Fig. 1). Two concentrations of Stypven
were used, 1 in 10,000 which was found to be
the optimal dilution for the batch of Stypven
used in this experiment and a 1 in 60,000
dilution. The result of such an experiment is
shown in Fig. 1, where it can be seen that the
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3 curves are roughly parallel: the one-stage
prothrombin time and modified one-stage pro-
thrombin, increasing in the same proportion
when the concentration of normal plasma in
the patient’s plasma is diminished.

Discussion. 1t has already been shown
that the patient (R.S.) is not deficient in
either PTC or prothrombin and that mixtures
of plasma from a case of congenital deficiency
of SPCA (factor VII) and the patient’s
plasma are mutually corrective(7). The fac-
tor deficient in the patient differs from factor
X since this factor affects the yield but not
the rate of blood thromboplastin formation.
The factor, deficient in the patient, also dif-
fers from AHF and factor V which are not
present in normal serum and from the Hage-
man factor(12), PTA(13) and the fourth
thromboplastin factor(14) since deficiencies
of these factors do not affect the one-stage
prothrombin time.

Telper. et al.(15) have recently described a
patient with a congenital hemorrhagic dia-
thesis due to deficiency of a factor which re-
sembles factor VII but is necessary for blood
thromboplastin  formation.  This factor,
which is referred to as the Prower factor, re-
sembles that deficient in our patient. The
clotting defect is, however, completely cor-
rected by Stypven while the present results
show clearly that the clotting defect in the
patient (R.S.) is not corrected by Stypven.
This difference cannot be explained on a tech-
nical basis as one of the technics used in the
present work was the same as that emploved
by Telper, et al., and similar results were ob-
tained using modifications of this technic.
Moreover the difference is not merely a quan-
titative one for the patient of Telper, et al.
had a one-stage prothrombin time which was
more than twice the normal control indicating
that the clotting deficiency was a moderately
severe one. The two clotting defects must
therefore be distinct and the factor deficient
in the patient (R.S.) is referred to as the
Stuart factor after the patient’s surname.

The possibility that the patient (R.S.) is
deficient in two factors has to be considered.
A multiple congenital defect would imply
that the patient was deficient in the Stuart
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factor and one or another new clotting factor
including possibly the Prower factor since a
deficiency of all the other known coagulation
factors including Christmas factor (PTC)
has been excluded. Since 2 other unrelated
patients suffering from congenital hemor-
rhagic diatheses have been studied and found
to have identical clotting defects(1,7), the
multiple deficiency hypothesis is highly un-
likely. The probabilities of the same double
homozygosity or homozygosity at one locus,
and heterozygosity at the other occurring in-
dependently 3 times in a small population are
exceedingly small. The possibility of a mul-
tiple congenital deficiency can therefore he
discarded with a reasonable degree of safety.

The finding that Stypven does not correct
the Stuart defect however. does more than es-
tablish its separate identity. It is of practi-
cal importance since a simple prothrombin
assay method has been described in which it
is assumed that the one-stage “prothrembin
time” is a true measure of prothrombin when
Stypven is added to the brain thromboplastin
(16). Such an assay procedure however is
a function of both prothrombin and Stuart
factor. It has been pointed out elsewhere(7)
that the usual assay procedures for factor VII
(proconvertin) as described by Owren(17)
and Koller e a/.(3) measure both Stuart fac-
tor and factor VII. These asbestos filtered
plasmas retain considerable prothrombin but
are deficient not only in factor VII (procon-
vertin) as these workers have assumed but
Stuart factor and probably Prower factor.
However, the simple addition of Stypven to
such substrate plasmas should allow these as-
say technics to measure specifically the Stuart
factor.*

Summary. 1t is shown that Russell’s viper
venom (Stypven) does not correct the pro-
longed one-stage prothrombin time of patient
with a congenital hemorrhagic diathesis pre-
viously thought to be deficient in factor VII.
The factor deficient in this patient which is
referred to as the Stuart factor, is readily dis-
tinguishable from both the Prower factor and
factor VII since the prolonged prothrombin
times of plasma deficient in either of these

*To be published.
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two factors are completely corrected by Styp-
ven. The finding that Stypven does not cor-
rect the clotting defect of Stuart factor de-
ficient plasma implies that certain modified
one-stage “specific’ assay methods for pro-
thrombin using Stypven as a source of factor
VII are not, in fact, specific, and measure
both prothrombin and Stuart factor.

The author wishes to thank Dr. John B. Graham
for his helpful suggestions and interest.
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HeLa cells were obtained from an epider-
moid carcinoma of the cervix and started as
a tissue culture in 1951(5). After 4 years in
vitro, smears stained by Papanicolou’s technic
(4) indicated that HeLa had malignant fea-
tures. It has been grown by Toolan in corti-
sone-treated rats and in human subjects in
terminal stages of another neoplastic process
(5). The cells are uniform in appearance as
compared to mixed cell types found in tissue.
They can be easily separated without appar-
ent injury. Cell number or weight can be de-
termined quite accurately since there is little
interstitial material. For these reasons Hel.a

* Supported by grant from Ladies Auxiliary, Vet-
erans of Foreign Wars, Dept. of Nebr.

1 Preliminary report presented Physiol. Meet.,
Rochester, 1956.

I Part-time Medical
U.S.P.HS.

Student Research Fellow,

makes an ideal cell suspension on which to
study metabolism. OQOur primary objective
was to compare metabolism of human HeLa
cells to that reported characteristic of animal
tumors(2). Originally Gey started HeLa in
medium which contained human serum.
Other laboratories$ adapted a line of Hela
cells to grow in medium containing horse se-
rum. OQur second objective was to compare
metabolism of cells cultured in human serumll
with that of cells cultured in horse serum.
Procedure. At start of this study 2 lines of
HeLa were carried in medium containing
40% Earle solution, 20% chick embryo ex-
tract (50:50) and 40% horse or human se-
rum. It was desired to carry one line of cells

§ Original cultures obtained from Dr. W. R. Earle.

| Serum furnished by Amer. Red Cross (Dr. R. M.
Joyer) and Corn State Laboratories (Dr. N. K. Jar-
vis).



