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onstrated a 30% reduction in GAA methyla-
tion and a 45% reduction in total synthesis
of creatine from glycine. It is concluded that
chronic renal disease causes reduced creatine
(and creatinine) synthesis both by loss of the
renal mechanism and by interference with
methylation. It is suggested that extra-renal
(pancreatic?) synthesis may be relatively in-
creased to partially compensate for these 2
inhibitory factors.
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Plasma acquires increased coagulability
after contact with glass or certain other
charged surfaces such as kaolin or celite. Fol-
lowing the discovery of patients deficient in
plasma thromboplastin antecedent (PTA)
(1) or Hageman Factor (HF)(2), these
plasma clotting factors were shown to be in-
volved in development of this increased co-
agulability. It has been postulated(3) that
the glass surface “activates” HF enabling it
to react with PTA and so initiate coagulation.

Waaler(4) found that clotting time of
plasma lengthens markedly when it is treated
with glass powder, the powder removed, and
the plasma allowed to stand for several hours
at 37°C. He called the product exhausted
plasma (EP) and believed it was depleted of
HF and PTA.

Others have attempted to purify HF and
PTA, but these factors have not been sepa-
rated. This communication describes the

* Supported by grants from the Attending Staff
Assn., Los Angeles County Hosp. and Gustavus and
Louise Pfeiffer Research Foundation.

separation of HF and PTA by ion exchange
chromatography. As shown below, each sep-
arated factor corrects the defect of its cor-
responding deficiency plasma. However, the
combined purified factors fail to shorten clot-
ting time of EP unless another as yet uniden-
tified component of plasma is also present.
Methods. Our assays were based upon the
kaolin clotting time technic of Margolis(5).
The clotting system consisted of 0.1 ml of a
suspension of cephalin-kaolin, 0.1 ml of a
substrate plasma, 0.1 ml of the test sub-
stance, and 0.1 ml of 30 mM CaCl,. The
cephalin-kaolin suspension was prepared by
combining equal parts of a 1/35 (v/v) sus-
pension of cephalin in veronal buffer(6) and
a 40 mg,/ml kaolin suspension in physiological
saline. The first 3 reagents were incubated
together for 3 minutes at 37°C before the
pre-warmed calcium was added and clotting
time determined. The following substrate
plasmas were used: PTA deficiency plasma
for assay of PTA, HF deficiency plasma for
the assay HF, or EP for assay of the com-
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FIG. 1. PTA activity, HEF activity, and protein
coneentration (OD at 280 myu) of consecutive elu-
tion fractions from a DEAE cellulose column.

bined efiects of HF and PTA.t The same
systems were used with all contact surface
removed (i.e., without kaolin and with sili-
cone-coated clotting tubes) to estimate prior
glass activation. A dilution curve was ob-
tained by substituting different concentra-
tions of normal plasma into each assay sys-
tem. The results when plotted on log-
log paper produced a straight line graph from
which relative concentration of unknown so-
lutions could be estimated in 9% of normal
plasma activity.

Separation of PTA and HF from intact
normal plasma was carried out by using the
ion exchange resin diethylaminoethyl cellu-
lose (DEAE, California Corp. for Biochemi-
cal Research, Los Angeles). A constant pH
of 7.12 was used; salt concentration was in-
creased continuously from 0.05 M to 0.3 M
by varying NaCl concentration in presence
of 0.02 M sodium diethyl barbiturate buffer.
The column was lucite with an ash free filter
paper support. Neither lucite nor filter paper

t PTA deficiency plasma was obtained from pa-
tients whose coagulation studies have been de-
seribed (7). HF deficiency plasma was taken from
a patient with classical elinical and laboratory find-
ings. Dr. Osear Ratnoff kindly substantiated the
deficiency by cross correction experiments with this
plasma in his laboratory. Mixing of HF and PTA
deficiency plasma in our laboratory resulted in com-
plete correcetion of their individual defeets.

} Intact plasma—plasma prepared in silicone-
coated glassware or in plastic and therefore pro-
tected from contact with glass.
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activated normal intact plasma. Fractions
were collected in polyethylene tubes in a cold
room.

Results. The results of a typical separa-
tion on DEAE are shown in Fig. 1. The
maximum PTA activity coincided with the
first protein peak as measured by ultraviolet
absorption at 280 mg, while the greatest HF
activity immediately preceded the second
protein maximum. All activities were cor-
rected for the difference in volume between
the plasma sample applied and the resulting
column fractions.  Fractions containing
either PTA or HF were tested in specific as-
says for AHG, PTC, proconvertin, prothrom-
bin-Stuart and proaccelerin. Less than 1%
of normal plasma activity was found in each
case.

TABLE 1. Correction of EP by PTA and HF De-
ficiency Plasmas.

Clotting
Test substance time (see.)
Citrate saline (in silicone) 195
PTA deficiency plasma 120
HF ) » 63
Normal plasma 44

A study was made of the effect of PTA and
HF f{ractions on clotting time of EP. Our
EP, prepared by Waaler’s method using ce-
lite(4), was shown by specific assays to con-
tain adequate amounts of prothrombin, pro-
convertin, proaccelerin, Stuart factor, AHG
and PTC. Its long clotting time was partly
corrected by HF deficiency plasma but not
by PTA deficiency plasma (Table I). There-
fore, our EP was depleted primarily of PTA.

The prolonged clotting time of EP was

TABLE II. Failure of a Mixture of Purified PTA
and HF to Correct EP.

Clotting
Test substance* time (seec.)
PTA deficiency plasma 4+ HTF deficiency 61
plasma

PTA fraction 4+ PTA deficiency plasma 68

PTA ? + citrate-saline 162
HF ” + HT deficiency plasma 68
HF ” -+ citrate-saline 181
PTA ” + HF fraction 158

* Quantities combined in equal parts in poly-
ethylene tubes and 0.1 ml of the mixture used as
test substance.
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shortened either by a combination of PTA
and HF deficiency plasmas or by each puri-
fied activity combined with its deficiency
plasma (Table IT). In contrast, addition of
the combined purified activities did not
shorten clotting time. These data suggest
that plasma contains an additional activity
which is missing from EP,

Summary. 1) Hageman factor and plasma
thromboplastin antecedent have been sepa-
rated from human plasma and each other by
ion exchange chromatography. 2) The de-
fect in “exhausted plasma” is not corrected
by purified PTA, purified HF, or a combina-

Early Metabolic Effects of Human Growth Hormone.*

tion of the two.
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The diabetogenic action of chronic admin-
istration of growth hormone is well estab-
lished, both in experimental animals and in
man. Insulin-like effects of the hormone
have also been described, especially as a re-
sult of its acute administration(1) or of its
presence in vitro(2,3). These effects have
been related either to an insulin-like activity
of the hormone itself or, in vivo, to a tropic
effect of growth hormone upon the islets of
Langerhans(4,5). In recent years, the physi-
ologic importance of species differences in
structures and function of growth hormone
have become apparent(6,7,8), suggesting that
previously observed effects should be re-
evaluated using growth hormone obtained
from the same species. Although the meta-
bolic effects of chronic administration of hu-
man growth hormone to human subjects with
and without diabetes mellitus have been ex-
tensively described(9,10), the early metabolic
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effects have not been outlined as clearly.

In this report, an acute hypoglycemic ef-
fect of human growth in man will be de-
scribed and related to changes in plasma free
fatty acids described by Raben(11) and to
measurements of serum insulin-like activity.

Materials and methods. Human growth
hormone was prepared from pituitaries col-
lected at autopsy according to the technic
outlined by Raben(9). The potency of the
preparation was tested against a sample ob-
tained from Dr. Raben and exhibited ap-
proximately the same activity, mg per mg,
using its effect upon plasma free fatty acids
in man as activity index. When tested for
contamination with ACTH, using the bioas-
say procedure of Nelson and Hume(12), 100
pg of the preparation contained less than 40
ppg purified ACTH.S

Growth hormone administration was car-
ried out in 6 male human volunteers in ap-
parent good health, ranging in age from 25
to 37 years. They were kept fasting over-

§ The authors are indebted to Dr. M. 8. Raben for
help and advice, and to Dr. K. Vanece for assaying
ACTH content of the growth hormone preparation
used.



