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probably inhibits the growth of influenza and 
mumps viruses by some effect on the host cell 
or on ,the interaction of host cell and virus. 
This effect is reversible by removing the amino 
acid and is brought about in the absence of 
demonstrable changes in the oxygen consump- 
tion, glucose utilization, or growth potential 
of the tissue. The reversal of the effect of 
arginine by egg yolk suggests the possibility 
of interaction with lipids in the cell mem- 
brane. The augmenting effect of an alkaline 
reaction (pH 8.0) is similar to that seen with 
basic antibacterial substances such as strepto- 
mycin and diamidines( 7). Synthetic lysine 
polypeptides have been reported to inhibit 
the growth of influenza virus(8), but these 
- 
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cause aggregation of virus particles, bacteria 
and red cells while arginine and lysine ap- 
parently have no direct effect either on the 
infective or hemagglutinating properties of 
mumps and influenza viruses. 

Summary. Arginine, lysine, ornithine, and 
to a lesser extent some other amino acids re- 
tard the growth of influenza and mumps 
viruses in tissue cultures when added at  con- 
centrations of 1 to 10 mg/ml. The virustatic 
effect of arginine and lysine could not be at- 
tributed to toxicity or to direct action of these 
amino acids on the viruses. 
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Vodopivec ( 1 ) describes a striking accelera- 
tion of the clotting of the blood of hemophilics 
by administration of a mixture of equal parts 
of 3 hydrogenated ergot alkaloids, namely di- 
hydroergocristine. dihydroergocornine, and 
di h ydroergokryp t he .  This preparation, known 
also as Hydergine or CCK-179, was reported 
to be effective orally in dosage of 1 mg every 
3 hours and parenterally after a single injec- 
tion of 0.6 mg. The clotting time fell to nor- 
mal 2 to 3 hours after oral, 1 to 2 hours after 
subcutaneous, and 30 minutes after intraven- 
ous administration. The effect persisted for 
a day after the drug was given orally, and for 
several hours after parenteral treatment. Al- 
though we are .ignorant of other observations 
on the use of ergot derivatives in hemophilia, 
several papers ( 2-4) discuss the adrenergic 
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blockade effected by Hydergine and its sev- 
eral components. 

Because great clinical interest attaches to 
any pharmacologic agent able to accelerate 
coagulation in hemophilia, we have examined 
the effects of Hyderginet in 4 hemophilics. 

Methods. Coagulation time in glass a t  
373°C was determined by the method of 
Pohle and Taylor( 5). One-stage prothrom- 
bin levels were measured as described by 
Rosenfield and Tuft ( 6 ) ,  and 2-stage deter- 
minations by the method of Ware and See- 
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gers ( 7 ) . Serum prothrombin was measured 
on serum separated one hour after clotting and 
incubated at 375°C for 24 hours, using 
barium sulfate plasma as diluent. Labile 
factor was determined in plasma by the 
method of Stefanini (8). The recalcification 
time of oxalated plasma was performed ac- 
cording to Quick( 9 ) ,  with the modification of 
adjusting the pH to 7.35 by equilibrating the 
sample with a gas lmixture of 5% carbon 
dioxide and 95% oxygen before recalcifying. 
Fibri,nolytic activity !was tested by observa- 
tion of fibrin clots formed by addition of 0.2 
ml each of 0.02 M CaC12, Difco thrombo- 
plastin, and of oxalated plasma to 5 ml of 
imidazole-buffered saline (pH 7.25). Lysis 
within 24 hours a t  37.5"C was considered ab- 
normal. Proteolytic activity was also meas- 
ured after the method of Tagnon( lo), using 
bovine fibrinogen tagged with radio-active 
iodine as substrate. 

The 4 hemophilics were well established as 
to diagnosis and had been frequently treated 
at  this hospital for the usual sequels of the 
disease. They were normotensive, and reduc- 
tion of the coagulation time of their blood 
promptly follmed the addition of normal 
blood in vitro or in vivo. One patient, Case 1, 
has frequently been hospitalized by hemo- 
philic arthropathy, while the others, Cases 2, 
3, and 4, were admitted to the metabolic ward 
for the purpose of this study. Before Hyder- 
gine administration one or more 'base-line de- 
terminations of pulse and blood pressure were 
made and the coagulation tests were per- 
formed. Case 1 received Hydergine 1 mg 
orally every 4 hours for 3 days, followed by 1 
mg orally every 3 hours for 1 day, and finally 
0.5 mg intravenously. Cases 2 and 3 each re- 
ceived 0.6 mg intravenously once. Case 4 
was given 1.2 mg intravenously once. The 
coagulation tests were performed daily during 
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FIG. 1. Ooagulation time in 4 hamophilica fd- 
lowing intravenem adminidrakion of Hydergine. 
Case 1 received 0.5 mg; cageg 2 and 3 received 0.6 

mg; case 4 received 1.2 mg. 

the period of oral treatment. Following the 
intravenous adminhtration they were repeated 
at approximately hourly intervals for 3 hours, 
and again at  24 hours. 

Results. In  Case 1 during oral treatment 
a decline in clotting time from 69 to 40 min- 
utes occurred. However, this was probably 
insignificant as there was no shortening of 
clotting time in any of the 4 patients following 
intravenous Hydergine (Fig. 1). Of the 3 
patients receiving 0.5 or 0.6 mg intravenously, 
the recalcification times (Fig. 2) decreased 
slightly in 2 at the first hour after injection, 
while there was no change in the third patient. 
In  Case 4, who received 1.2 mg intravenously, 
there was a more marked decrease in the re- 
calcification titme, which was found to be 135 
seconds 2 hours after administration of the 
drug. Thereafter the value fluctuated from 
270 seconds at 5 hours to 135 seconds at 24 
hours. The one-stage prothrombin level was 
not significantly altered in any patient after 
intravenous Hydergine ; the two-stage pro- 
thrombin content declined slightly a t  the sec- 
ond hour after injection in the 2 patients in 
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FIG.  2. Hecalcification time in 4 hemophilics fol- 
lowing int rayenous adniinistraltion of Hydergine. 
C'nse 1 received 0.5 ing: caws 2 and 3 received 0.6 

nig; case 4 receirecl 1.2 mg. 

whom it was determined. Of the 3 patients 
receiving the intravenous dose of 0.5 or 0.6 mg 
the serum prothrombin decreased moderately 
in 2, though never to levels below SO%, while 
it was unchanged in the third. In the fourth 
patient, who received 1.2 mg intravenously, it 
changed from an original value of 60% to a 
final value of 20%. The decline was gradual 
and did not correlate with the variations in 
recalcification time. Lysis of the diluted 
plasma clot occurred in a single specimen 
taken after 24 hours of oral treatment in Case 

1 and in specimens from Case 4 at 2 and at 5 
hours after the 1.2 mg injection. I n  the pa- 
tients receiving 0.6 mg intravenously, none of 
numerous clots dissolved. Using fibrinogen 
tagged with radioactive iodine as a substrate, 
samples of plasma from Cases 2, 3, and 4 
showed no increase in lysis after Hydergine 
administration. Plasma labile factor was in- 
significantly altered in any patient in the first 
5 hours after injection. Only the patient who 
was given 1.2 mg of Hydergine intravenously 
experienced unpleasant symptoms. These 
consisted of nausea and vomiting shortly after 
injection, severe nasal congestion, and frontal 
headache which lasted about 6 hours. Altera- 
tions in pulse and blood pressure were not re- 
markable in any patient. 

Summary and conclusions. Three hemo- 
philics were treated with Hydergine according 
to a regimen reported to effect a marked re- 
duction of clotting time. ,4 fourth patient re- 
ceived twice the amount of drug stated by 
Vodopivec to be effective upon iatravenous 
administration. No important acceleration of 
coagulation was noted. Only in the patient 
who received an excessive dose and became ill 
were there any impressive changes. These 
consisted of a transient decrease in recalcifica- 
tion time and a gradual decline in serum pro- 
thrombin, as well as fibrinolysis in vitro. 
Since the Hydergine used in this study is be- 
lieved to be identical to that administered by 
Vodopivec, we are unable to explain our ia- 
ability to confirm his findings. 

The authors are indebted to Miss Helen Corrigan 
and Mrs. William Stephan for technical assistance. 
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Phagocytosis has long been known to bear 
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