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Appearance of virus or viral antigen in the blood in the course
of HCC infection of dogs or guinea pigs was demonstrated by
several authors, among them Rubarth (21), Lehnert (13), Florent
and Leunen (9), Baker et al. (1), Parry et al. (18), Parry and
Larin (17), Poppensiek and Baker (19), Fieldsteel (7) and Salen
stedt (23). The relative virus content of plasma and blood seems
not to have been determined.

However, viraemia has interested several authors in virus
diseases other than HCC, especially in ephemeral fever, vaccinia,
fowl plague, polio, and canine distemper. Papers on the subject
have been published by MacKerras et al. (15), Nicolle and Adil
Bey (16), Todd and White (27), Schein (24), Hornby (10), Todd
(26), Smith (25), Bindricli (2), Horstman (11), Liu and Coffin
(14) and Rockborn (20) . Most of them suggest or have shown
that the virus was bound to the white cells during viraemia.

Papers concerning the virus amount of different types of white
blood cells during the viraemic phase seem, however, to be very
few. Fenner and Woodroofe (5) in their work on myxomatosis
obtained results suggesting that most virus was associated with
the lymphocytes. In addition, the investigations by Yoffey and
Sullivan (28) should be mentioned. After instillation of vaccinia
virus in the nose of rabbits virus was found in the cervical lymph.
All evidence suggested the fixation of virus to the lymphocytes.
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In a previous work (23) the susceptibility of guinea pigs to
experimental infection with HCC virus was shown. This obser
vation has been the basis for the experiments presented in this
paper. Its purpose is to report results of investigations concerning
viraemia in guinea pigs after inoculation of HCC virus.

MATERIAL AND METHODS

Virus. The virus strain was originally isolated in this labora
tory (22). The same batch (pool 273) of virus material as re
ported in a previous paper (23) was used throughout this work.
The titre of the virus pool was 10 8.5 TCID so per ml .

Tissue Culture. Roller tube cultures were prepared of trypsin
ized dog kidney cells as previously described (23). During the
outgrowth phase 0.5 % lactalbumin hydrolysate in Hank's solu
tion with 5 % bovine serum was used as a medium. When the
tubes were ready for inoculation the medium was changed to
0.5 % lactalbumin hydrolysate in Earl's solution with the addi
tion of 2 % bovine serum. To both media penicillin and strepto
mycin were added in a concentration of 100 LV. and 100 y per ml .
respectively. Each roller tube contained 1.0 ml, of nutrient fluid .
For details see Tissue Culture in a preceding paper (23).

In several experiments tissue culture tubes prepared from
cells obtained by versenation of tissue culture bottles were used.

Inoculation and Bleeding of Guinea Pigs. Guinea pigs weigh
ing 275-325 grams supplied from three commercial breeders
were inoculated subcutaneously in one hind leg with 0.2 ml. of
pool 273. In each particular experiment guinea pigs from only
one breeder were used. Blood specimens were drawn by heart
puncture at different intervals after inoculation. Each guinea
pig was bled only once.

Handling of the Blood

Whole Blood. To a portion of the drawn blood specimen he
parin was added in a final concentration of 1: 2000 .

Serum. The clotted blood specimen was centrifuged and
serum pipetted off.

Plasma. A portion of the heparinized whole blood was centri
fuged and plasma was pipetted off.

Washed Red and White Blood Cells. Heparinized whole blood
was washed three times with phosphate buffered saline (pH 7.4).
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Each time the specimen was centrifuged for 10 minutes at 1500
r.p.m. A deposit mainly consisting of white cells had settled over
the layer of erythrocytes after each washing. After the third wash
ing saline was added in order to restore the specimen's original
volume. The white and red cells were thoroughly and carefully
mixed and a portion was pipetted off. This will be referred to as
the washed cell mixture.

The remaining contents of the tube was centrifuged once
more. The tip of a plastic tube was introduced into the layer of
white blood cells and as much as possible of the white deposit
was sucked up into the tube. An admixture of erythrocytes was
obtained. The plastic tube was then placed in a spiral centrifuge
according to Danielsson and Lundmark (4) and was centrifuged
at a speed of 3000 r.p.m. for 4-5 min. A layer of white blood
cells was formed centripetally over the red cell layer. The tube
was cut immediately below the white layer and this was sucked
off with a Pasteur pipette. The white blood cells were then re
suspended in 1.0 mI. buffered saline. This specimen will be re 
ferred to as washed white cells. A specimen of washed red cells
was taken from the glass tubes from which the white cells had
been removed as described above. The red cells were sucked up
with a Pasteur pipette, the tip of which had been carefully in
serted to the bottom of the tube. The cells were resuspended in
1.0 mI. buffered saline.

A number of blood specimens were filtered according to a
method given by Fleming (8) and later reviewed by Fichtelius
(6) . Heparin was initially added to the blood. The specimens were
washed three times in the way described above. After the last
washing saline was added to restore the specimen's original
volume. The cells were resuspended and 2 mI. of the suspension
was pipetted off. The rest, usually 4-5 mI. , was passed through
a filter of cotton. This was done in the following manner. A glass
tube was fixed to an Erlenmeyer flask through a rubber stopper.
The lower part of the tube was packed with cotton. The cell
suspension was put onto the filter and soaked into the cotton.
After incubation for 60 min. at 37°C and at a certain moisture
(70 %) the filter was washed with 40-50 mI. buffered saline.
The filtrate principally containing non-sticking white blood cells
and erythrocytes was washed four times in the usual way. After
the last washing buffered saline was added to the specimen in
order to obtain the same volume as before filtration. The cell
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suspension will be referred to as non-filtered blood cells and
filtered blood cells respectively.

Cell counts of different cell suspensions were made in a
haemocytometer.

Virus Isolations and Infectivity Titrations. Virus isolations
and titrations were performed in dog kidney tissue cultures on
material collected from the inoculated guinea pigs. From whole
blood and some of its fractions serial tenfold dilutions were pre
pared in 0.5 % lactalbumin hydrolysate in Hank's solution. Each
specimen, diluted or undiluted, was generally inoculated into 5
roller tubes, 0.1 mI. per tube. (In some cases only 4 roller tubes
were used.) The titres were calculated according to Karber (12)
and expressed as log TCIDso per 0.1 mI.

Neutralization Test. Neutralization tests were performed in
dog kidney cultures. Before the test all sera were inactivated for
30 minutes at 56°C. Equal volumes of serum diluted in 4-fold
steps and virus suspension containing about 100 TCID so per 0.1
mI. were mixed and kept at 37°C for 18 hours. Two roller tubes
were inoculated with the serum-virus mixture, each tube receiving
0.2 mI. Final readings were taken when the virus titration showed
a virus content of 100-320 TCIDso per 0.1 ml ., usually on the 6th
to the 7th day. The antibody titre value was estimated as the
highest final dilution of serum which inhibited cytopathogenic
changes in at least one of the tubes at the final reading.

Statistical Assay. Statistical analysis was carried out according
to the presentation of the theories of Fisher and others by Bonnier
and Tedin (3).

EXPERIMENTAL

The virus distribution within different blood fractions . As
previously described groups of guinea pigs were bled to death at
predetermined intervals after inoculation with HCC virus. The
bleeding times were principally chosen so that the interval be
tween two groups of guinea pigs was 24 hours.

From some of them whole blood, serum, plasma and washed
cell mixture were titrated while from other animals only three
fractions were tested for virus content. In Table I details about
the time of bleeding, number of guinea pigs and virus titres of
different blood fractions are given.

In order to show the variation between the animals, and to
give a typical example of the results obtained, all titrations on



360

Tab I e I. Distribution of guinea pigs in rel ation to time of bleeding,
virus tltres and number of tested animals in respect to different blood

fractions. The virus titres are expressed as mean values.

Virus titres and number of tested guineapigs
Timeof Number of respectively as to
bleeding guinea
(in hours) pigs Whole Serum Plasma Washed cell

blood mixture

48 13 2.50 13 1.22 5 < 1.41 13 2.37 13-

72 20 2.61 20 1.05 4 < 1.62 20 > 3.06 2{}
96 17 1.24 17 < 0.45 5 ...:: 0.39 17 1.63 17

120 10 < 1.40 10 N.D.l ) 0 ::: 0.35 10 > 2.00 ie
144 24 :::- 0.19 24 :::- .0 .50 4 :::-0.33 24 ::: 0.56 24
168 4 :::- 0.44 4 :::- 0.50 4 :::- 0.50 4 :::- 0.31 4
192 10 :::- 0.5{) 10 N.D. 0 :::-0.50 10 :::+ 0.04 10
240 4 :::- 0.50 4 :::- 0.50 4 :::- 0.50 4 :::--0.44 4

Total
examined 102 102 26 102 101

1) Not done.

material collected 72 and 96 hours a ft er inoculation are recorded
in Table II . The table shows the existence of large differences
between individual animals. However, statistical analysis revealed
that the titre differences between whole blood and pl asma as well
as between washed cell mixture and plasma were highly signi
ficant (P <0.001 ) . If the two groups, 72 and 96 hours respectively,
were treated separately the difference between whole blood and
plasma and between washed cell mixture and plasma were, with
one exception, highly significant (P < 0.001 ) . The difference be-

Tab I e I I. Dlstribution of virus titres of two groups of animals
recorded in Table I. The first group bled 72 hours, the second 96 hours

afte,r HCC virus inoculation.

Virus titre Whole blood Plasma Washed cellmixture

.:s. 0.00 3 9 1
0.10-1.00 3 9 3
1.10-2.00 14 12 9
2.1{l-3.00 12 6 17
3.10-4.00 4 1 6
4.10-5.00 1 0 1

Differences : Whole blood - Plasma = 0.934 ± 0.237 (P <0.(01)
Washed cell mixture - Plasma = 1.347 ± 0.236
(P < 0.(01)
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tween whole blood and plasma as to the 72 hour test was of lower
significance (P < 0.01) .

Forty-three animals were tested for virus content in the washed
cell mixture, washed red cells and washed white cells. Twenty of
the animals were bled 72 hours after inoculation, 23 after 96
hours. The results of virus titrations are given in Table III. It

Tab 1e I I 1. Distribution of virus titres of two groups of guinea p igs.
One group bled 72 hours.fhe other 96 hours after inoculation.

Washed
Virus titre

Cell mixture Red cells White cells

.::: 0.00 0 0 0
0.10'-1.00 5 361 ) 7
1.10-2.00 16 7 12
2.10-3.00 18 0 23
3.10'-4.00 4 0 1

1) 24 of the values have the Htre .::: 0.50
Differences : Washed cell mixture - Washed red cells

1.290 ± 0.122 (P < 0.0(1)
Washed white cells - Washed red cells
1.252 ± 0.118 (P < 0.00'1)

shows that the variation in this experiment between the animals
with respect to virus content is relatively small. Statistical analysis
also revealed that the differences between washed cell mixture
and washed red cells as well as between washed white cells and
washed red cells were highly significant (P < 0.001).
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As shown in Table III 43 animals were examined as to the
virus contents in three washed blood fractions. The number of
white cells in these fractions were also determined. All results
are recorded in Table IV.

Thirty-nine guinea pigs were bled 72 hours after inoculation
with HCC virus. The virus titre and the number of mononuclear
white corpuscles in non-filtered and filtered blood cell suspensions
respectively was determined. The results are summarized in
Table V. It shows that the virus titres and the cell numbers are

Tab leV. Distribution of the values of virus titres and the number
of mononuclear ceIls in non-filtered and filtered blood cell suspen
sions. Guinea pigs Ibled 72 hours after Inoculation with HCC virus.

Test material
Titre range

-0.40-0.00 0.10·0 .50 0.60-1.00 1.10-1.50 1.60-2.00 2.10-2.50

Non-filtered
blood 0 8 16 8 5 2

Filtered
blood 11 16 7 5 0 0

Test material
Mononuclear cell value range

1-1000 1001-2000 2001·3000 3001-4000

Non-ffltered
blood 2 25 11 1
Filtered
blood 35 4 0 0

lower in the filtered suspensions than in the non-filtered. Conse
quently, several mononuclear cells remained in the filter or were
destroyed. In the latter case, presumably, virus was released. The
filtrate, before the washing procedure, also contained a con
siderable amount of virus not associated with cells.

It will be mentioned in this connection that the introduction
of the spiral centrifuge made it easy to prepare rather pure cell
suspensions. It was said in Material and Methods that the white
cell fraction contained some red cells. In the white cell specimens
the relation between white and red cells varied between 1 : 1 and
1 :40. The most common frequency was 1: 5.

Simultaneous occurrence of viraemia and serum antibodies.
From some of the guinea pigs in Table I not only whole blood,
plasma and washed cell mixture were tested for virus content. but
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also serum was examined for the presence of HCC antibodies. A
total of 30 guinea pigs were tested. Of ten guinea pigs bled at 120
hours after inoculation, only one had serum antibodies. The
number of animals with antibodies after 144 and 192 hours, were
five of ten and six of ten respectively. Virus titres of the different
blood fractions and neutralization titres of all guinea pigs with
demonstrable HCC antibodies are recorded in Table VI.

Tab I e V I. Distribution of virus ,titres of dif,fere'nt blood fractions
and serum antibody titres in a group of guinea pigs inoculated with

HCC virus. Each animal was bled only once.

Time of bleeding 120 144 192in hours

Virus titre W. bl.l) PJ.2) W..e.3) I w.u. PI. w:e'l w.ui. Pl . W.e.
nux. rmx. mix.

.:=: -0.50 1 1 3 5 I 6 6
-0040-0.00 2 3

0.1'0-0.50 1 1
0.60-1.00 1 1
1.10-1.50 1 2 1
1.60-2.00 1

Antibody
titre

4 2 1
.::: 16 1 3 5

1) W.bl. Whole blood
2) PI. Plasma
3 ) W. c. mix. = Washed cell mixture

DISCUSSION

From a pathogenetic point of view the viraemia phase of a
virus infection must be considered very interesting. Thus, papers
have been published on ephemeral fever, cattle plague, vaccinia,
canine distemper, fowl plague, polio and infectious myxomatosis.
The results of the investigations differ somewhat but as a whole
it was found that the virus was bound to the cellular fraction of
the blood during the viraemic phase. Some of the authors have
obtained results, which suggest that the virus was bound to the
mononuclear white cells. Thus, Fenner and Woodroofe (5) in
vestigating the pathogenesis of infectious myxomatosis in rabbits
obtained results suggesting the association with lymphocytes or
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monocytes during the vir aemia . However, their conclusions are
bas ed on materials from only one rabbit. Liu and Coffin (14)
showed the occurrence of canine di stemper vir al antigen in the
mononuclear leucocytes by the aid of fluorescein-labelled anti
bodies. It is, however, not certain that the vir al antigen is the
same as the virus itself.

The results obtained in the present work show with a high
degree of probability that HCC virus during the viraemic phase is
associated with the mononuclear white cells. The mathematical
background for this asser tion is the following.

The virus titres expressed logarithmically for washed cell
mixture and washed white cells are symbolized with a and b
respectively. The quotient is called 01: . In the same manner the
number of white cells in the two blood fractions is called c and d
respectively and the quotient On the assumption that virus is

Tab I e V I 1. Statistical analysis of the driff·er ence between the
quotients of virus titres and tho-se of the number of white cells in
washed cell mixtures and in washed white cell suspensions. Guinea

pigs were bled-96 hoursarter- HCC virus inocul ation.

a = Virus <like in washed' cell mi xture.
b = Virus titre in washed white cells.
OI:=b -a
d Number white cells in washed cell mixtur e.

Expressed logarithmically.
e Number white cells in washed whit e cells.

Expressed logari thmically.
e-d

Guinea pig a b a d e pnumber

M 163 1.70 1.90 0.20 3.72 3.91 0.19

" 164 1.10 1.70 0.60 3.36 3.77 0041

"
165 .::: 0.50 0.70 .::: 0.20 4.00 4.00 0.00

"
167 2.30 2.1,0 -0.20 3.36 3.23 - 0'.13

" 168 1.90 2.10 0.20 3040 3040 0.00

"
169 2.30 2.70 0040 3.66 3.78 0.12

"
170 2.30 2.30 0.00 3.28 3049 0.21

"
171 1.5D 1.50 0.00 3.67 3.52 -0'.15

" 172 2.30 2.70 0.40 3.54 3.91 0.37

x 0.2 0.1275

mil 0.008571 0.005517

Difference: 01: - 0.073 ± 0.119 (0.6> P > 0.5)
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associated with the white cells there will be no difference between
the two series of Ot- and values. In Table VII the values from a
group of animals are given. Statistical analysis applied on the
values showed that there was no difference between the Ot- and

i. e. that the assumption concerning the virus association
with the white cells was correct.

As seen in Table VII the virus in the washed cell mixture for
the animal M 1.65 could not be estimated. In the whole test ori
ginally including 44 animals, this is the only uncertain value
present. In order to simplify the calculation, the values of M 165
were excluded.

For the whole test, including 43 animals, all virus titres and
number of white cells are recorded in Tables III and IV.

In this case the difference between the Ot- and is 0.057
-+- 0.081. T in the t-test will be 0.704 (0.5> P > 0.4) . Consequently,
it thus seems from a statistical point of view that a high degree
of probability exists for the correctness assuming that HCC virus
during the viraemic phase was bound to the white cells.

Furthermore, if it is assumed that virus is bound to the mono
nuclear white cells, the ratio between the virus titres in non-fil
tered and filtered blood cell suspensions should be comparable
to the ratio between the number of mononuclear white cells in
those specimens. The statistical analysis was performed prin
cipally as said above. There was no significant difference between
the two ratios. Obtained on the basis of the values given in Table
VIII it was namely 0.018 -I- 0.078 (0.9 > P > 0.8). The correspon
ding figures for the whole test, including thirty-nine animals,
were 0.014 -+- 0.055 (0.8> P > 0.7). Obviously there seems to be
a high probability that virus was associated with the mononuclear
white cells. However, the method of filtration is not quite perfect
for the present purpose. Thus, in twenty specimens out of thirty
nine there was an admixture of polymorph nuclear white cells.
The extent of it was varying - sixteen specimens contained less
than 15 % granulocytes. In all, nineteen filtrates did not contain
any granulocytes judging by the cell count. It does not mean that
those materials must be free from granulocytes. If a sufficient
number of cells had been counted it seems likely that granulocytes
should have been identified even in these filtrates . It was con
sidered important to test the hypothesis that virus was exclusively
associated with the granulocytes. For the sake of this it was
considered arbitrarily that the 19 pure mononuclear specimens
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Tab I e V I I I. Statistical analysis of the difference between the
quotdents of virus titres in non-filtered and filtelred blood, and those
of the mononuclear cell values in the materials respectively. The test

applied Ito some of the values accounted for in Table V.

Guinea pig a*) b·) u·) d*) e·) r)number

M 317 0.75 0.10 0.65 3.51 2.73 0.78

" 318 1.25 0.90 0.35 3.18 2.60 0.58

"
319 1.10 0.50 0.60 3.18 2.60 0.58

" 320 1.90 1.10 0.80 3.18 2.317 0.81

"
321 2.30 1.50 0.80 3.11 2.34 0.77

"
322 1.50 0.75 0.75 3.26 2,48 0.78

"
32,3 0.30 -0.10 0040 3.30 2.78 0.52

"
324 0.90 0.10 0.80 3.23 2.92 0.31

"
325 1.10 0.50 0.60 3.09 2,43 0;66

"
326 1.10 0.30 0.80 3.12 2.18 0.94

x 0.655 0.673

m2 0'.002·858 0.003278

- IX = 0.018 ± 0.078; (0.9> P > 0.8)
.) a and b are the virus titres in non-filtered and filtered blood

respectively.
d and e are values of mononuclear cells expressed logardthmi
oally in non-filtered and filtered blood respectively.
IX a-b

= d-e

contained an admixture of 2 % polymorph nuclear white cells.
The statistical analysis was performed as before. It could be
shown with a high degree of probability (P < 0.001), that the
hypothesis of virus association with granulocytes was wrong.

The virus titres in serum and plasma were determined in
several cases. It was found that there did not exist great differen
ces between the two fractions. The virus content was somewhat
varying, in most cases between 1-10 % of that in the cell spe
cimens. At repeated washings of cell mixtures containing virus
it was found that each washing fluid showed the presence of
virus. The explanation may be that some cells were destroyed
during the procedure, thus releasing virus or that the association
between virus and cells was weak. This opens the possibility that
all virus originally was bound to the cells but owing to the experi
mental procedure part of the virus was later found in the fluid.

It must be kept in mind that the technique used for de
monstrating antibodies is neither accurate nor sensitive. It is
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rather probable that by a refined method it would have been
possible to show the occurrence of HCC antibodies in many more
instances than was the case. As shown in Table VI it has been
possible to reveal HCC antibodies in serum 120 hours after virus
inoculation at the earliest. However, the differences between virus
titres in whole blood and in washed cell mixture (the values for
these two fractions given in Table 1) demonstrate the early
appearance of a virus inhibitory factor. The differences seem to
increase with time at least 6-7 days after inoculation. After this
time the virus titres decreased and the values were unreliable. In
reality, the differences must be somewhat higher than calculated.
The cell mixture was namely washed three times. Thus, the dif
ference in virus content should be as much higher as the loss by
the three washings. A statistical analysis has been performed on
the values at 120 and 144 hours. The test material is shown in
Table IX.

Tab I e I X. Statistical analysis of the difference in virus titre be
tween whole blood and washed cell mixture in two groups of guinea
pigs. The first group bled 120 hours, the second 144 hours alter ino-

culation of HCC virus. The groups recorded in Table 1.

Virus titre Whole blood Washed cell mixture

::. 0.00 22 8
0.10-1.00 4 6
1.10-2.00 4 13
2.10-3.00 4 7

x 0.2794 0.9853

m2 0.029943 0.028318

Difference: Washed cell mixture - Whole blood
0.706 ± 0.241 (P < 0.01)

The test revealed a significant (P < 0.01) difference between
washed cell mixture and whole blood. The nature of the virus
inhibitor is unknown. If antibodies are formed earlier than 120
hours after the antigen inoculation, they will be "masked" by
virus simultaneously present in the serum. It was clearly shown
that the difference in virus titre between whole blood and washed
cell mixture increased with time. This seems to suggest that the
inhibitor may be of antibody type.

From a pathogenetic point of view it seems likely that when
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the virus enters the blood it is rapidly associated with the mono
nuclear white cells or that the virus enters the blood stream
already within those cells. Probably the virus will then be distri
buted to different organs in the body and released from the
mononuclear white blood cells. It was previously shown (23)
that the immunity in guinea pigs after HCC virus administration
is very strong and of long duration. This may perhaps be explain
ed by the present experiments, which show that in the same
animal serum antibodies and virus bound to the mononuclear
white cells can exist simultaneously. Thus, the reason for the
long-lasting and strong immunity could be that the virus lying
in the white cells is not influenced by the antibodies, thus being
distributed around the body during long periods stimulating
antibody forming cells. It ought to be mentioned that several
authors, among them Parry et al. (18), have found virus in the
blood at a late stage of HCC virus infection in dogs and that virus
was excreted for a long time after the dog had recovered (Poppen
siek and Baker (19).
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SUMMARY

The ddstributdonof virus during the viraemia phase of HCC in
fection in guinea pigs was studied. It was found that the virus was
bound to the mononuclear white blood cells.

Antibody titration revealed that several of the animals with vira
emia had HCC antibodies in serum.

By an ind-irect method it was 'show n that a virus inhibitor ap
peared in the blood between 2-3 days after inoculation. Its effect
gradually increased as long as virus titrations could be performed with
certainty as to mean titre value.

ZUSAMMENFASSUNG

Studien tiber das Virus des Hepatitis Contagiosa Canis (HCC) .
III. Die Viraemische Phase del' HCC-Virus Infektion bei Meer

schweinchen.
Die Virusverteilung wurde in Hinsicht auf verschiedene Blut

fraktionen und Blutzel1en untersucht, Es wurde gefunden, dass das
Virus an die weissen mononuclear-en Zel1en gebunden war.

Eine Anzabl Tiere mit Viraemie besass ,gleichzei tig Antikorper
gegen das Virus im Serum.

Mit Hilfe eine indirekten Methode konntegezeigt werden, dass
ein Virusinhibitor 2f-3 Tage nach del' Impfung Im Blute auftrat. Diese
nahm kontinuierlich zu und dies so lange, als VirusUtrierungen mit
einiger Sicher-heit rtioksichtlrch Mittel-Titer-Wert durchgefiihrt wer
den konnten.

SAMMANFATTNING

Studier over Hepatitis Contagiosa Canis virus (HCG).
III. Viriimiskedet vid HCC virus infektion hos marsoin.

Fordelningen av virus under viramdskedet med hansyn tin olika
blodfr-aktioner och blodceller undersoktes. Det befanns att virus val'
hundet till de vita mononukleara cellerna.

Ett flertal djur med virami hade samtidigt antikroppar mot virus
i sina serum.

Genom Indirekc metodik kunde del visas, att en virusinhibitor
upptradde i blodet 2-3 dagar efter ympningen. Dess effekt okade
kontinuerligt och sa lange som virustttrer-lngar kunde goms med
nagorlunda sakerhet med hansyn tiU titermedelvarde,

(Received April 4. 1963).




