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INTRODUCTION 

The determination of the effect(s) lubricating oil may have 

on the infectivity and thus, either structure or survival, of select 

viral particles was examined. In this preliminary study T2 bacterio~ 

phage, infective toward the enteric bacterium Escherichia coli. was 

employed as the virus for this evaluation. Mobil oil (ashles s SAE 40W, 

for all two~cyc1e outboard engines) was used as that hydrocarbon con~ 

taining material potentially responsible for degradative and/or inhibitory 

effects. These studies examined, on a preliminary basis, the effect 

lubricating oil at various concentrations had on the adsorption capacity 

of pure 14C~labeled T2 phage. 

METHODOLOGY 

T2 phage was prepared, labeled and purified according to 

techniques described elsewhere (I, 2. 3). One ml of pure 14C~labeled 

T2 phage was then exposed to various concentrations of Mobil oil (v/v = 

0.1%, 1%, 10%) at room temperature in a New Brunswick Model G76 

water bath with very slight rotary shaking « 30 rpm) for 1, 2, and 4 

hours. Samples (1. 0 ml) were removed from these vessels at regular 

intervals and placed in buffer (0.15M NaCI + 10~3M MgC12 • 6H20, 

pH 7.0) containing~. coli B in log phase (E!.' 5 x 108 cells/ml). This 

was mixed, placed at room temperature for~. 1 O~ 15 minutes after 

which the samples were centrifuged at 10,000 x g for 10 minutes to 

sediment the cells and any adsorbed phage. The supernatant was de

canted and saved; the cells were washed twice with buffer, recentrifuged 

. as above and the supernatant was saved. Buffer was added to the cells 

a third time; the cells were resuspended and millipore filtered (0.45 j.I). 

The filtrate was collected and added to the pooled supernatants. A 

sample (1. 0 ml) of pooled liquid was placed in a scintillation vial con

taining 10 ml of scintillatiolf cocktail and counts per minute (cpm) were 
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determined. The filter paper (retentate) was also assessed for cpm. 

This allowed the investigator to assess 'the adsorptivity potential of the 

T2 phage in every case and relate thes", data to any alteration that may 

have occurred in the subsequent stages of infection. 

RESULTS AND DISCUSSION 

The data shown in Figures 1 through 4 illustrate the re

sponse of T2 phage to those concentrations of lubricating oil regarding 

the virus' adsorptive capacity. The most effective adsorption occurred 

when oil was absent from the incubation mixture. After the phage had 

been incubated for 1 hour in buffer and a sample removed for adsorp

tivity evaluation (10-15 minutes in the presence of E. coli B) more 

than 60% of T2 phage (total) adsorbed t<ll the host irreversibly. This 

capability of adsorption remains constant at least through four hours in 

the control sample (Figure 1). 

In those instances where various concentrations of SAE 40W' 

Mobil oil was present in the buffer containing T2 phage, the subsequent 

ability of the phage to adsorb onto E. £.2li B was significantly reduced 

(Figures 2 through 4). The data in Figures 2 and 3 demonstrate that 

the virus adsorptivity was only 230/0 of the total phage in 0.1% oil and 

< 10% in 1. 0% oil after an exposure of 60 minutes. 

and 60% decrease from that observed in the control. 

This is ca. a 40 -,-
In each case, 

however, the adsorptive capacity of the phage increased, yet minimally. 

This slight increase may be attributable to one or all of the following: 

if the phage are not permanently affected in their capacity to adsorb, 

but' are only "surface-coated" (including their adsorptive tail fibers) 

with lubricating oil, one might 'expect t<ll observe slow increases on a 

temporal basis in phage adsorption from the original decline in adsorp

tion assuming that the phage tail fibers and base plate become "uncoated" 

and the structural integrity of the virus is unaffected. Further, the 
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rate of adsorption of phage is proportional to the concentration of host 

(]f. • .£2li B) in the mixture (4, 5) and thus, a higher bacterial density 

will permit a faster rate of adsorption. If exposure of T2 phage dimin

ishes its adsorption rate, increases in host bacterial celi concentrations 

may permit this rate to rise again. Since the concentration of host cell. 

used at t=one hour and t=four hours was slightly different (i. e., slightly 

greater at t=four hours) there could be a greater adsorption under these 

conditions. 

Figure 4, however, illustrates those data relating phage ad

sorption after exposure to 10% oil. It is interesting to note that the 

ability of the virus to adsorb after 1 hour exposure is somewhat similar 

to that seen in the samples containing O. 1 % and 1.0% oil yet markedly 

less than the control. However, at the two and four hour samplings, 

phage adsorption did not increase as seen earlier; in fact, .a decrease 

in adsorptivity occurred. . If. one wishes to assume that at lower oil 

concentrations the virus was "coated," as mentioned earlier and that 

with time adsorptivity began to reappear possibly due to "uncoating," 

then it seems tangible from those data seen in Figure 4 that at some 

concentration > 1% this effect would become either permanently' damaging 

or require a longer period of tij:l1.e prior (i. e., > four hours) to demon

strating reversibility in adsorptive capa~ity as seen in Figures 2 and 3. 

CONCLUSION 

These data suggest that SAE 40W ashless two-cycle motor 

oil inhibits the adsorptive capacity of TZ phage at concentrations 1:. 0.1% 

and that this effect may be slowly reversible when concentrations of oil 

~ 1.0% are employed for virus exposure. However, at oil concentra

tions > 1.0% the virl:!s ,particles appear to experience a more permanent 

alteration in their adsorptivity capacity. Add,itiona1 investigations into 

these phenomena are being conducted. 
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