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INTRODUCTION

Direct laboratory isolation of virus is important for the under-
standing of clinical and epidemiological characteristics of viral
diseases (1,2). Although there are many techniques for the detection

of viruses (1,3), clinical diagnosis of viral infection continues

to be difficult and impractical. With the promise of antiviral agents
for the treatment of viral infection (4), the importance of early
diagnosis and identification of the virus becomes more apparent. Radio-
active tracers are among the most sensitive substances detectable by
modern technology. Recent effort has focused on the development of
radioimmuncassays for the quantification of viral antigens and antibodies
(5-7) . Pew studies have been done utilizing radioisotopes for the
assay of biologically active viruses (8-10). Our studies are based on
the hypothesis that 1) early metabolic effects of virus on the cell
culture can be used as an indication for the presence of virus; 2) the
specificity can be achieved by neutralization of viral effects with
specific antiserum; and 3) radiometric technique can be used to measure
these metatolic effects of virus. We have studied the detection of
herpes simplex virus type 1 (H8V~1), type 2 (HSV-2) and cytomegalovirus
using three different techniques (11-13). The results of these form
the basis of this report.

MATERIALS AND METHODS

Cells. We planted WI-38 cells in the 20th to 24th passages (HEM
Research, Inc., Rockville, Nd.) at a concentration of 100,000 cells/ml

in a total volume of 2 ml. The cells were grown 2-4 days as stationary




monoluyers in Eagle's basal medium, consisting of Earle's base plus
108 fetal calf serum, 25 mX herpes buffer, and 100 units of potassium
penicillin G, 100 ug of streptomycin, and 100 ug of kanamycin psr milli-
liter, Cells were then changed to Minimal Essential Medium Eagle
(Modified) with Earl's salts (Flow Lab.), 3% fetal calf serum and anti-
biotics (MEMy,FC;), and were used the following day.

The glucose oxidation method used sterile 10-ml serum vials with

rubber liners (Johnston Laboratories, Cockeysville, Md.) and aluminum

airtight seals (Wehaton Scientific, Millville, N.J.) for cell cultiva-

tion, the vials being incubated in a horizontal position at 37°C. 1

3

The "H-thymidine incorporation technique utilized 1 dram culture vials

(Wheaton Scientific, Millvilde, N.J.) containing 0.5 ml cell suspension.
Culture vials routinely yielded 1-2 x 10° cells/monolayer as determined
by direct countingin a hemaocytometer. The 12Sx-xdu incorporation
technique used 16 x 125 mm glass culture tubes (Corning Glass Works,

Corning, N.Y.) containing 1 ml cell suspension. Culture tubes yielded }

approximately 3.7 x 10s cells/monolayer.

Virus stock. A patient isolate of HsV-1 was obtained from the Johns

Hopkins Hospital Virology Laboratory. Stock virus was prepared in WI-38
\
i
monolayers maintained on Fagle's minimal essential medium. Earle's '
base plus 3% fetal calf serum with buffer, and antibiotics as listed. <

The viral material was frozen and thawed twice and then stored at -70°C.
The stock was sterility-tested and assayed for glucose concentration. |

The titer was determined by tube titration in WI-38 cells, and the 50%

endpoint was calculated by the method of Reed and Muench (14), vielding

3,200,000 1CIDso per 0.1 ml. Tube titration was confirmed by plaque




assay (11), which yielded 7 million plaque-forming units per 0.1 ml.

HSV-2 stock (MS strain, ATCC 540) was prepared in a similar manner

T
i i .6 -
with a titer of 5 x 10 TCIDSO/ml

The AD-169 strain of human cytomegalovirus was obtained commercially

at an infectivity titer of 630,000 'I‘CID50 per ml, and was maintained |

at -60°C until used.

Glucose oxidation system. Serum vials containing preconfluent

monolayers with overlay medium removed were infected with 0.1 ml of
virus stock, at a virus-to-cell ratio of approximately 10. Uninfected
cells received 0.1 ml of an equalized glucose solution prepared in
Earle's basal salts. Virus was exposed to the cells for 60 min at 37°C

with mild agitation at 15-min intervals. Following the adsorption

period, 1.9 ml of low-glucose maintenance medium (i.e., the maintenance
14

medium without the usual 0.1% glucose) plus 4 uCi (60 mCi/mM) of C=l=5=

glucose (Amersham/Searle Corp., Arlington Heights, T11.) was added per

vial. All vials were prepared in gquintuplet. Background controls con-

i 14 :
sisted of an equal volume of C-labeled medium without cells or virus. 3

y ; 14
Measurement of glucose oxidation. The C02 produced by cellular

metabolism was measured with Bactec R-301 (Johnston Laboratories, Inc.).
14 14 - -
The CO2 produced from C substrate in the culture vial was flushed

into the ionization chamber through two needles inserted in the septum

and measured as ionic current. This measured radioactivity was expressed

in index units (I.U.), where 100 I.U. = 0.025 uCi. The atmosphere in

4 :
culture gas. The * CO, production

the vial was replaced with 10% CO 2

2

from infected and uninfected cells was monitored at 2, 4, 6, 24, 48, and

72 hr after the 14C-labeled medium was added.
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Nucleic acid synthesis system. Stationary monolayers were infected

as in the glucose oxidation system. One-tenth milliliter of phosphate-
buffered saline (PBS) was added to the uninfected control cells. After
the adsorption period, 1.9 ml of maintenance medium plus 1 UCi of 3H—

me thyl thymidine (52 Ci/mM) or lH-—S,h-uridinv (40 Ci/mM) (Amersham/
Searle Corp.) was added to each infected and control vial. Background
controls consisted of equal aounts of ‘H—ldbvlﬂd medium without cells
or virus. All samples were prepared in duplicate and taken for measure-
ment at 1, 2, 4, and 6 hr ‘after infection.

Viral neutralization tests were performed as follows: herpes simplex
human immune serum (Flow Laboratories, Rockville, Md.) was heat-in-
activated at 56°C for 30 min, mixed with an equal amount of the virus
stock, and incubated at 37°C for 60 min, and then 0.2 ml of the mixture
was inoculated. Samples were assayed at 1, 2, 4, and 6 hr after infection.

Virus stock was diluted in maintenance medium to contain loqlo
quantities for dose-response determination. Then, 0.1 ml of the appro-
priate dilution was added per vial, and uninfected control cells re-
ceived 0.1 ml of maintenance medium. In this group of experiments, the
cells were cultured in one-dram vials (Wheaton Scientific), yielding
40,000 cells per vial as compared to ~ 400,000 cells per vial in previous
experiments. Samples were prepared in triplicate and assayed 5 hr after
infection.

3 5 4 g : i 3 oA
“H-thymidine incorporation technique. Measurement of H-thymidine

incorporation was performed as follows: confluent monolayers with overlay
medium aspirated were infected with 0.1 ml of virus stock or suspected

virus infected material. Uninfected control cells received 0.1 ml of




MEM\)_,FC!. Inoculated cells were incubated at 37°C for 60 min, followed

by addition of 0.5 ml/vial of MEM l-‘C,‘ containing 1 puCi of H-methyl-

97

thymidine (45Ci/mM, Amersham/Searle Corp., Arlington Heights, T111).

. 3 e ;
The amount of "H-thymidine incorporated by the cells was measured by
liquid scintillation counting. At the designated time, H-labeled
medium was aspirated and the remaining cell monolayver was washed twice

with 2 ml Ml“.M\) F‘(“. This procedure removed all the extracellular radio-

7

activity and did not disrupt the monolayer. Caps of the washed vials
were discarded and vials placed in 20-ml glass liquid scintillation

vials (Wheaton Scientific) followed by the addition of 15 ml of Bray's
solution. Samples were counted with a Tri-Carb scintillation spectrometer

Model 3003 (Packard Instrument Co., Downers Grove, 111).

145 : 3 3 -
I-1dU incorporation technique. Confluent monolayers with overlay

medium decanted were infected with 0.1 ml of virus stock at a virus-to-

cell ratio of approximately 15. One-tenth milliliter of bﬂ-‘,MQ7P\“ was

added to uninfected control cells. After the 60 min adsorption period,

. i . s (£ L9
1 ml of MEMQ7FC‘},-’V1\11 was added, followed by 1 uCi of 5= I-iododeoxy -

uridine (2000Ci/mM, New England Nuclear, Boston, Ma) in 0.1 ml per
tube. Cells were incubated at 37°C. Preliminary experiments indicated

lower specific activity material did not give suitable sensitivity levels.
125
The amount of I-1dU incorporated by the cells was measured by gamma
125
scintillation counting. At the designated time, I-labeled medium was
decanted, the remaining monolayer washed twice with 4 ml of MFM\\.JF\“, 1 ml
unlabeled medium added, and tubes counted with a Auto-gamma scintillation
spectrometer Model 5986 (Packard Instrument Co.). Tubes were relabeled
125

by addition of 1 uCi/0.1 ml I-1dU, and reincubated until time for

subsequent measurements. Samples were prepared in guintuplet and radio-

active measurements obtained at 6, 24, 48, and 72 hr after infection.

it s ot VT
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Dose response determination was performed as previously stated,
except samples were prepared in quintuplet. Viral neutralization tests
were performed as previously described above using herpes simplex human
immune serum (Flow Lab.) .

Examination for cytopathic effects. Radiometric techniques for viral

detection were compared with visual detection of histological evidence
of cell damage known as cytopathic effects (CPE) in corresponding test-tube
monolayers maintained in triplicate.

Statistics. The calculation of statistical sianificance was based

on pair differences (15).

RESULTS

Effect of HSV-1 on glucose oxidation. The effect of HSV-1 on e, -

glucose oxidation by WI-38 cells is shown in Table 1. As early as 2 hours
after infection there was a significant depression of glucose oxidation

by cells infected with HSV-1. This effect was observed 16 hours before
visual signs of CPE. The degree of the inhibition of glucose oxidation by
HSV-1 infection continued to increase up to 72 hours (17% at 2 hours and
43% at 72 hours).

Effect of HSV-1 on nucleic acid synthesis. Table 2 shows the effect of

HSV-1 on DNA synthesis by WI-38 cells. In virus-infected cells there was

a marked stimulation of DNA synthesis: at 4 hours after infection, there
was a fourfold stimulation. This was at least 14 hours before any signs

of CPE were visible. In contrast, HSV-1 had no effect on RNA synthesis

by WI-38 cells (Table 3). Thus, the tremendous stimulation of DNA synthesis
by this DNA virus was not accompanied by a comparable stimulation in RNA

synthesis.
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Adding 10,000 bacteria of three different bacterial species (Staphylo-
coccus epidermidis, Pseudomonas aeruginosa, and acinetobacter calcoaceticus
var. anitratus) to each sample had no effect on the DNA synthesis of in-
fected or control cells.

Effect of viral neutralization with specific antiserum on DNA synthesis.

Neutralization of HSV-1 with specific antiserum resulted in complete elimina-
tion of the stimulation of DNA synthesis observed when HSV-1 is present alone
(Fig. 1) . Antiserum alone had no effect on DNA synthesis by WI-38 cells.
Neutralization of virus with antiserum was confirmed by the absence of CPE
over a 3-day period.

Effect of various numbers of HSV-1 on DNA synthesis. In order to determine

the relative sensitivity of the nucleic acid synthesis system, various num-

bers of virions ranging from 10 to 3,200,000 TCIDgy units were tested. Since

preliminary experiments indicated that an increase in the multiplicity of in-

fection by a decrease in the nmumber of Wi-38 cells increases the degree of

stimulation of DNA synthesis, monolayers composed of only 40,000 WI-38 cells

were used for this part of the study. As shown in Table 4, a significant

stimulation of DNA synthesis by WI-38 cells could be detected with 10,000

virions at 5 hours after infection. i

Effect of HSV-2 on 3H-thymidine incorporation. In order to see whether

HSV-2 also stimulates DNA synthesis, its effect on 3H-thymidine incorporation

. — o

by WI~-38 cells was studied. As shown in table 5, HSV-2 (5.6 x 106TCIDSO)
stimulated 3H-thymidine incorporation by WI-38 cells. In virus-infected
cells, there was a 2-fold increase in incorporation beginning 2 hours after

infection, proceeding to 4-fold by 4 hours and 6-fold by 6 hours.

Effect of varying numbers of HSV-2 on 3H-thymidine incorporation. Relative

sensitivity was determined by addition of decreasing numbers of HSV-2 virions

A
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ranging from 10 -8 to loTDIpso doses. Ps shown in Fig. 2, the level of

sensitivity is a function of time, and by 72 hours after infection even an
initial inoculum of 10 virions is detectable. Attempts to distinguish
between type 1 and type 2 have failed due to inability to obtain non-cross-
reacting antisera.

Effect of IdU pretreatment on 3H~thymidine incorporation. It has been

reported that 5-iododeoxyuridine (IdU) potentiates the in vitro replication

of several unrelated RNA and DNA viruses (16). Thus, the effect of pre-
treatment with IdU on 3H-thymidine incorporation by HSV-1 infected and un-
infected Wi-38 cells was investigated to determine if detection time and/or
sensitivity could be improved. WI-38 cells were pretreated with 0.5 ml of

IdU (10 ug/ml) for 4 days. After removal of 14U, cells were infected with
HSV-1 and 3H-thymidine incorporation was determined as before. No significant
effect was observed (data not shown) .

HSV-1 infected mouse brain model. Experimentally induced HSV-1 encephalitas

in weanling mice was employed to ascertain if the 3H-thymidine incorporation
technique has any possible efficacy in the detection of HSV in clinical speci-
mens. Radiometric measurement of HSV-1 infected and uninfected mouse brains
by 3H-thymidine incorporation by WI-38 cells is shown in Table 6. Significant
incorporation was observed with mice exhibiting minor to severe symptoms.

3

Increased “H-thymidine incorporation was detected approximately 1 day before

visual signs of CPE with material from mice with minor symptoms. Uninfected

mouse brain homogenates had no effect on 3H—thymidine incorporation.

k23

Effect of varying numbers of HSV-1 on I~-IdU incorporation. The 34-

thymidine incorporation method is a disruptive technique, since additicn of
scintillation fluid terminates the experiment. Thus, it requires multiple

samples for measurement at different time intervals. The available quantity

5
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of a clinical specimen is often insufficient to allow multiple samplings.
Therefore, the incorporation of lZSI—IdU, a thymidine analogue, into in-

fected and uninfected cells was investigated. 125

T is a gamma emitter.

It can be counted non-destructively without addition of scintillation fluid,
allowing repetative measurements on the same sample. Fig. 3 shows the dose
response effect of HSV-1 on 1251 rau incorporation by WI-38 cells. Increased
incorporation was observed 6 hours after infection with 10° —10("H virions

(p 0.005), 24 hours with 104 virions (p 0.005', 48 hours with l()‘ virions

(p 0.001), and 72 hours with 10-102 virions (p 0.01, p 0.005). These radio-
metric measurements were not always more rapid than the appearance of early
signs of characteristic Ccpe (Fig. 3).

125

Effect of viral neutralization with immune serum on I1-TdU incorporation.

Neutralization of varying numbers of HS8V-1 with human immune serum resulted in
complete elimination of the increased 1257 _1qu incorporation observed when
HSV-1 alone is present (Fig. 3). Immune serum alone did not cause any in-
crease in incorporation. Viral neutralization was confirmed by absence of

CPE over a 2 week period.

Since the availability of WI-38 cells is uncertain at present (17), another

well characterized human embryonic lung fibroblast cell line, MRC-5, was
evaluated. Similar results were obtained with HSV-1 infected MRC-5 cells.

Cytomegalovirus experiment: Figure 4 shows the effect of CMV on [‘H]

thymidine incorporation in WI-38 cells when a viral inoculum of 63,000 TCID,
was used. In virus-infected cells there was no significant effect at 24 hours
after infection, but there was a marked stimulation of 3n) thymidine uptake
after 48 hours.

Table 7 summarizes the [3H] thymidine incorporation by cells infected with

various concentrations of CMV. The numbers represent percentage uptake in

! 3
E
' o
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infected cells compared with uninfected control cells (100%) at each viral
concentration. Significant stimulation was noted with 1,000 TCIDgH 48 hours
after infection. When CMV inocula of 100 1CIDgH or less were used, no
significant stimulation was observed even after 72 hours.

Parallel experiments were performed to compare this radiometric method
with microscopic observation of cytopathic effects. As shown in Table 8, at
a high infectivity (63,000 TCIDgg) CPE was noted as early as one day after
infection, but significant [JH] thymidine uptake was not observed until the
second day. This contrasts with the results of a viral inoculum of 1,000
TCIDgy, which showed significant increase in I3H] thymidine incorporation
2 days after infection, whereas CPE was not observed until the fourth day.
At viral concentrations below 1,000 TCIDSO, no stimulation was seen up to

4 days, and no CPE was noted until 8 days after infection.
DISCUSSION

The data Suggests that radiometric measurements

of the effects of HSV on DNA synthesis by cultured cells can be used as a
quantitative and objective assay for the active virus. Specificity can be
afforded by neutralization of the virus with immune serum. Sensitivity is
time-dependent with an initial inoculum of 10 virions being detectable by
72 hours after infection. These measurements are at least as fast, if not
more rapid than the appearance of characteristic cytopathic effect. The jH-
thymidine technique was shown to be efficacious for the assay of HSV-1 in
infected mouse brains. Smith and Melnick (18) have reported that the con-
centration of HSV in vesicular fluid ranges from 3 x 10“/m) to 7 x 1n10/ml.
Thus, it is possible to detect HSV from vesicle fluid with our radiometric

technique in a few hours.

e e
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The 1251-14U incorporation technique has distinct advantages over the
3H-thymidine technique because it is non~destructive, thus allowing repeated
measurements over extended periods and requiring a minimal quantity of
samples. TIdU is known to incorporate into DNA of mammalian cells (19) and
into viruses (20). It has been shown to exhibit diverse effects from in-
hibition of cancer cells (21) and viruses (22) to enhancement of replication
of unrelated viruses (16), conversion of non-permissive cells to a permissible
state (23) and activation of RNA (24) and DNA (25) tumor viruses. The radio-

nuclide 123

I-1dU has been employed in assays for tumor cells (26) and cell-
mediated cytotoxicity (27), and may exhibit cell toxicity under certain con-
ditions (28). 1In this study we showed that 1257 rqu might also be employed
as a simple, quantitative and objective assay of DNA virus SUCh as herpes
simplex.
The early inhibition of 14C-1-q1ucoso oxidation by HSV=1 in WI-38 colls

has not been previously demonstrated. Graves (15), utilizing a poliovirus-
HeLa-cell system, was unable to detect any effect on glucose oxidation. Our

method of measuring glucose oxidation by monitoring 14

Co, release with an ion-
ization chamber has the advantages of being non-destructive and of allowing
repeated sampling from the same vial over extended periods. However, the
presence of a relatively high concentration of glucose in biologic fluid,
such as blood, poses a practical problem, since this nonlabeled glucose would
compete with 14C—qlucose for oxidation.

Radiometric detection of HSV in cell culture as shown in this study
depends on the metabolic effects of virus, although the metabolic effects of
viruses on cell cultures are closely related to their cytopathic effect, a

dissociation of these two effects may occur. The efficacy o these radio-

metric techniques in diagnostic virology and in monitoring noncytopathic
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viruses and viruses which do not multiply in cell cultures, awaits further

evaluation.
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TABLE ). EFFECT OF HSV-1 ON 14C-1-GLUCOSE OXIDATION BY WI-38 CELLS

Time after infection (hr)

2 4 6 24 48 72
Control® ssxe 226 + 36 438 = 74 1,222 + 203 1,874 > 253 2,310 * 253
HSV-1° “4xs 173+33 26 +13 720 =125 1,078 + 168 1,322 = 187
% Coatrol 834 76.6 744 59.0 57.5 57.2
p valve <0.01 <0.01 <0.005 <0.01 <0.005 <0.005

* The resvits are expressed as mean * standard error (index units) of the cumulative '“CO: production. Each of four experi-
ments wos done in quintuplet and the results were averaged. The number of WI-38 cells used wos 300,000-400,000, and the quan-
tity of HSV-1 was 3,200,000 TCIDge wnits.

TABLE 2. EFFECT OF HSV-1 ON DNA SYNTHESIS BY WI-38 CELLS

Time after infection (hr)

1 2 4 ]
Control® 2,958 = 678 (4) 3,700 = 447 (4) 5818 = 685(S) 7,245+ 72003)
HSV-1° 2,789 = 479 (4) 8,341 = 1,930 (4) 26,482 *+ 3,392 (5) 43,298 + 7,882(3)
% Control 94.3 2254 455.2 597.6
p voive >0.5 >0.05 <0.005 <0.05
* The NMI are Olpnnod as mean =+ standord error (cpmj. Euﬁ experiment was done in duplicate and the results averoged;
the in por the ber of expe ber of WI-38 cells used was 300,000-400,000, and the

quantity of nsv.l way 3,200,000 TClDes wnits.

TABLE 3. EFFECT OF HSV-1 ON RNA SYNTHESIS BY WI-38 CELLS

Time after infection (hr)

1 2 4 é
Contvrol® 5242 = 2,475 10,086 = 4324 17,007 * 8,498 28,328 = 11,607
HSV.1° 5305 * 2,503 10,158 = 4,610 20,274 + 9,392 30,351 =+ 13,603
% Control 101.2 1007 19.2 107.1
p volve >0.5 >05 >0 >04

* The resvits ore expressed on the same basis s in Table 2. Three experiments were performed.

TABLE 4. EFFECT OF VARIOUS NUMBERS OF HSV-1 ON DNA SYNTHESIS BY WI-38 CELLS
5 MR AFTER INFECTION

Infectivity (TCID./-om fo)®

32 x1i0o 10* 0* 10° 0 0* 10"
% Control S44£79(3) 741 = 12(3) 4I7H65(4) 198 N4(4) N7+ 174) 12673 125+ 17(4)
p valve <0.025 <0.001 <0.025 <0.01 0.2 >0.2 ~0.2

* The resuits are npnnod as mean pouon' d control * standard error (cpm). Each experiment was done in triplicate and the

vits were ged; in p the ber of experiments. The number of WI.38 cells vied was 40,000
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FIG. 1. Eflect of HSV-1 neutralization by specific human im-
mune serum on DNA synthesis by WI.38 cells. Eoch point represenss
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F1G. 2. efect of varying numbers of HSV.2 virians on ['M)
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percantage of confrof (confrofl == [30%] tor t plicate sumples trom
a typical eaperiment. Number of WI-J3 ce'ls uied wos 100,000,
Number of virions used ronged from 10 fo 56 miition TCiDm, as
indicated.
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Erect of Verying Numbers of NSV-{ on ’”l-uu incorporation
Oy Wi-38 Cetls
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RS SseeaemmaaLontol and range' Eoch of three eperi  fy was
done in quintuplicale. Tre number of
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FIG. 4. Efect of CMV (AD 189) on ['H] thymidine Incorpore-
tion by Wi 38 cells. Each point represents the meon of iriplicate
semples from three o sin experiments viing o virel inoculum of
63,000 TCiOw. Control celis ware uninfected.
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TABLE S, EFFECT OF NSV.2 ON ['M) THYMIDINE INCORPORATION BY Wi 38 CELLS
e e T v etk gl splociinéd. '
i ? 4 2 é
‘A.An;n ] Range Meon Range Mean fange
(;;T.-— b_“’;;;_~_ E i \:9:(“;0 527 VO552- 41 TR P 23 v¥i- 52553
H§v-2 7192 26,891-41 087 112334 Y4 IT3- 17350 177 34} V22 581227 667
% Certrof 28 17330 32 1549 268 416-783
p volve <003 <0075 2001
* Results ore exprissed 3y wear ond runge (epn) Each Gf four cxoermar's was (a1 i cate aa 4 e resuliy averoged. The
aumber of W1 38 cells viad wo: Y ~ 107 and the quentt, ¢f MSY 2 wos §& N 10" TC D
: 1
YABLE 6. DETECTION OF HSV-1 IN INFECTED MOUSE BRAINS BY MIASLREMENT OF |
| ‘K] THYMIDINE INCOXPNDRATION INTO WL CERULLS ‘
s B e R e e 1CDL0.1 :
Clinicay symptoms* G ol mie ofter inte tion)f of CYE v s
Severs 5 808 15':.4-04"5) 20-35 ) J
Mince s 218 {712-280) 48-900 &5 e g
None < ; |
2) 124 (121127 n i
{2) 109 1'03-112) neg
T;.:.m. tremors, controloterol hemiples o Minor: letharaic rufled fur
t Reiuih ore meon cumulative cpm. crpresied s percentage of contro! plvy range Quodrupiio'e temp'ey weta run ang tue
resuits overaged, for each infect nd muvie. Coa'rel volvey iepresant meons of five wninlected mice. toch orain wus run in quod l
ruplicate. i
$ Reaults are erpressed as meon ond ronqe of design~ted numbar of m«e, each ren i Nipiicole
TAN7‘ EFFECT OF CMV CONCENTRATION ON [YH] THYMIDINE INCORPORATION BY Wi-38 CELLS
Infectivity (TCIDae per sampief® '
63,000 10,000 1,000 100 10 1
48 hr ofter infection - :
mean % of control 313 (&) 393 (5) 250 (3) 130 (V) 120 (3) 12 (@ i
ronga (%) 188-390 240627 233-@%1 113-182 85-161 99134
72 b after infection <
mean % of control 416 () 424 (5) 263 (4) 131 (3§ 144 (3) 12 {2} ~ ¥
range (%) N0-477 242-066 194-350 96-170 113-178 114-15) g‘; 3 3
—— B
* Eoch experiment wos done in Iriplicote and rewults were averaged. Number in porentheres indicotes number of experiments. ;}? 5
“ :
A
S
9 18
= I e |
o | '
TASBLE 8,COMPARISON OF ('H| THYMIDINE INCORFORATION AND CPE IN CMV.INFLCTED CELLS :: ;} ¢
o }
T O Y0 pEs "'_."—“‘ v - 0 N .
L T e ARG S, 5 b v e U R L S TR R O 2 |
(doys) 63,000 10,000 1,000 100 10 \ n 5 ;
- S et S S A, i - Iy .
1 108 143 122 N 124 7o Léj e
(+) (1 = () (=1 (=} - 2
2 Ny 03¢ 250¢ 130 120 nr as
+) +) (=) e (=} | 2
3 416¢ 424¢ 284 12 44 1 E g
+) 4+ = (=) . (=)
4 Ny 520t 220% 7 78 L L]
) (4! +) =} () (=)
” (+) ) 14+) (+) o | (=) 4
10 (+) +) +) (+) tH (=1 3
15 -+ +) +) t+) i+) (+
* Numbers are meon p ge of tontrol expresied on the same basis a1 in Toble 1. (4) == positive CPE, () negetive CPE,
Significont meon percentages ore indicated by .
$ Mo he wore not mode becowse cells detochad from the viols,

‘
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