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The extensive use of the Norway rat as a
laboratory animal can in part be explained
by observations that suggest that this ani-
mal has nutritional requirements similar to
those of man. The literature on taste and
nutrition contain many studies using one of
the “tame” varieties of the Norway rat as
an experimental subject. These animals are
usually obtained from commercial breeders
and are the product of selective pressures,
substantially different from those occurring

in their natural habitat. For commercial ani-
mals an acute sense of taste would have no
apparent survival value.
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Few scientific reports are available on the
taste preferences of the laboratory rat’s an-
cestor, the wild Norway rat. Barnett and
Spencer(1) have contributed a field study on
the effect of flavors and odors on food selec-
tion. Richter and Mosier(2) have reported
a study on salt regulation.

The ready availability of “tame” as well
as “wild” species of Rattus norvegicus make
it a particularly convenient animal in which
to investigate the consequences of ‘“domesti-
cation.” Reviews of the literature concern-
ing the effects of ‘“domestication” upon the
anatomy, physiology and behavior of the
Norway rat can be found in Castle(3), and
Richter(4).

The present study is a comparison between
the wild Norway rat (Rattus norvegicus)
with a domesticated rat (Rattus norvegicus
var. albinus) in regard to selection and in-
gestion of various carbohydrates in solution.

Methods. Nine female albino rats of the
Holtzman strain with an average weight of
293 g and 8 female wild Norway rats, with
an average weight of 290 g (trapped at a
local garbage dump), were used as subjects.
The animals were housed individually and
acclimated to their quarters for a 2-month
period before the experiment began. The
animals were maintained on a commercial
laboratory feed (Wayne Mouse-breeder)
which consisted of 20% protein, 10% fat,
and 2% fiber and yielded a value of 3.4
kcal/g of feed. Food and water were avail-
able ad lib and intakes were measured daily
to the nearest gram or milliliter. Body
weights were obtained 3 times a week.

The cages (11”7 X 1614” X 8”) were lo-
cated in a temperature and light regulated
room and were constructed so that food cups
and waterers could be introduced and re-
moved without entry into the cage. A small,
detachable, metal compartment (5”7 X 10”
X 5”) connected to the side of the cage
served as a nesting box which could be closed
off from the rest of the cage. This detach-
able compartment permitted weighing the
rats without physically handling them and
also provided concealment for the animals.

Preference testing was conducted in the
home cages, using graduated, glass drinking
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devices. Twenty-four hour intake measures
were recorded. The cage position of the
drinking devices was alternated daily and
each test solution was presented for a 4-day
period. Testing was followed by at least 4
days of rest. All solutions were made with
research grade chemicals, in distilled water
and changed daily.

The carbohydrates were presented in the
following order: maltose, lactose, sucrose,
xylose, levulose and glucose. Percentage of
sugar refers to g/100 ml solution and was
used rather than molarity since this provided
an approximately equal amount of calories
per unit volume.

A single concentration for all the carbo-
hydrates was selected (3.2%) that had been
found in earlier investigations to compromise
low concentratiens of sugar with substantial
preference(5). A single concentration of the
non-nutritive sweetener was used (.00067
M). Percent preference refers to the volume
of test solution consumed expressed as per-
cent of total fluid intake.

Results and discussion. An analysis of
variance of the volume intake measures for
the carbohydrates and saccharin solutions,
indicated an overall difference between do-
mesticated and wild rats (F = 28.91=.01 df
1; 15). The domesticated rats increased their
volume intake with all of the solutions (Ta-
ble I). In the case of lactose this increase
amounted to 24% whereas with maltose their
fluid intake increased by 197%. The wild
rats also selected the sweeteners but total
fluid consumption ranged from no change in
the case of xylose to a relatively modest in-
crease with maltose (53%).

The daily water intake between test peri-
ods indicated that the domesticated rat con-
sumed more water (38 ml) than did the wild
rats (34 ml). The difference in water intake
(t = 3.44=01, df 1; 15) became greater
during the testing period with sugar. Taking
into account all of the periods where the
sweet solutions were present the mean in-
crease in fluid intake of the wild rats was
18% compared to 87% for the domesticated
rat. This suggests a more rigid regulation of
fluid intake in the wild rat as opposed to a
more flexible intake by the domestic rat.
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TABLE I. Comparison of Mean Preferencet and Volume Intake.
Saccharin Maltose Lactose Sucrose Xylose Levulose  Glucose
Coneentration .00067M .094M .094M .094M .213M 178M 178M
Intake
Wwild
flavor 271 47* 27 44* 21% 281 31*
total fluid 45 52 38 48 34 37 35
Domestic
flavor 48 106 34 97 37 52 54
total fluid 62 113 47 107 49 60 59
Preference
Wild 60+t 91 71 92 61 76 88
Domestic 77 94 73 91 76 86 91
*t value =.01 level.
1, i 19 é.OV5 1
flavored fluid intake
: X 100.
total fluid consumed (ml)
TABLE II. Rank Order of Mean Preference and Flavor Intake.
Saccharin  Maltose TLactose Sucrose Xylose Levulose Glucose
Intake
Wild 5.5 1 5.5 2 7 4 3
Domestie 5 1 7 2 6 4 3
Preference
Wwild 7 2 5 1 6 4 3
Domestic 5 1 7 2.5 6 4 2.5

The wild rat, despite its preference for the
sugars, limited its fluid intake close to its
daily water intake. Under circumstances un-
complicated by the presence of a sweet choice
the wild rat is more judicious in its use of
water than is the domestic rat. In this ex-
periment both groups of rats had approxi-
mately the same body weight and a similar
surface area. Since the wild rat consumed
significantly more food but significantly less
water, this suggests a more efficient use of
the water. The failure of the wild rat to
consume more fluid may be related to this
general prudence with water, or perhaps an
inability to tolerate large volumes of fluids.

Both groups of rats selected the sweet so-
lutions. The domesticated rat preferred the
saccharin solution to a significantly greater
degree (p==.05) than did the wild rat. In
the case of xylose, the increased preference
by the domesticated over the wild rodent ap-
proached significance. However, the analysis
of variance performed on the percent prefer-
ence measures for the carbohydrates indi-
cated no overall significant difference be-
tween the groups.

The preference and volume intake of fla-
vored fluid when ranked according to either
magnitude of consumption or percent of
preference exhibited close agreement between
the domesticated and wild rats (Table II).
Furthermore, the relative palatability of the
various sugar solutions for the laboratory rat
found in this study was comparable to the
findings of previous workers(5,6).

Consideration of the individual chemical
and physical qualities of the sugars fails to
suggest any simple relationship to either the
preference behavior or volume intake of the
solutions. A similar conclusion obtained from
work with the fowl’s response to sugars has
been reported(7).

During the rest periods the caloric intake
for the domestic rats on the dry diets aver-
aged 47 kcal but with sugars present, these
animals increased their intake of calories to
54 kcal, a 15% increase. The wild rats aver-
aged 55 kcal intake and with sugars present
increased to 58 kcal which is only a 5% in-
crease. Thus, the domesticated rats were less
restrained in their intake of sugars and the
non-nutritive saccharin, and with the former
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the net result was a more substantial in-
crease in caloric intake than that obtained
with the wild rats.

Although the domesticated rats’ caloric in-
take was significantly less than that of the
wild rats, there was no difference between
the body weights of the 2 groups at the end
of the experiment. The domesticated rats
averaged 304 and the wild rats 301 g. Bene-
dict and Petrick(8) found that the wild rat
had a higher basal metabolic rate than its
domesticated counterpart. Maller (unpub-
lished) has observed that when wild rats
were placed on a high fat diet (60%) their
gram intake decreased more rapidly and they
gained less weight than did the domesticated
rat. Thus, the limited intake by the wild rat
on the various carbohydrate solutions sug-
gests a more precise and careful monitoring
of energy intake.

The results evaluated in terms of nutritive
value of the solutions are difficult to inter-
pret. Saccharin and xylose which are at the
low end of the scale with reference to pref-
erence and intake also have least to offer nu-
tritionally. Limited preference and intake of
these 2 substances is more pronounced in the
wild rat than in the domesticated. However,
there is no apparent nutritional reason for
the differences in preference and intake be-
tween the monosaccharides, glucose and levu-
lose, and the disaccharides, maltose and su-
crose.

Furthermore, an increased intake of calo-
ries from the fluid carbohydrates was at the
expense of a reduced intake of the nutrition-
ally balanced diet; the failure of the wild rats
to increase fluid intake could very well have
been a nutritional decision. Thus, “domesti-
cation” may have produced an animal that is
less sensitive to nutritive value of food and
more responsive to its “sensory” or ‘“hedon-
ic” qualities.

A partial explanation of the difference in
preference and intake based upon toxicity of
two of the sugars merits consideration. Xy-
lose can be classified as toxic while the pos-
sibility of lactose being in this category
might be entertained(9,10). The wild rat did
select the xylose (1.5:1) but did not increase
its fluid intake, The domestic rat selected
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xylose (3:1) and increased fluid intake about
30% (Table I). This finding contrasts ab-
ruptly with the marked preference and in-
creased volume intake with either maltose or
sucrose. The lactose provided results similar
to those with xylose although not as pro-
nounced. However, relating the intake of
xylose to toxicity must be tempered by the
results with the non-toxic glucose. Glucose
was highly preferred, but fluid intake was
substantially lower than with the other high-
ly preferred sugars. If the limited intake of
xylose and lactose was related to toxicity, one
might conclude that the wild rat is more re-
sponsive to toxic qualities than is the do-
mestic rat.

Summary. Domestication has altered the
response of rats to sweet solutions. Fluid in-
take with all the sweeteners was lower and
relatively constant for the wild rats. How-
ever, both wild and domesticated rats ex-
hibited a qualitatively similar preference for
the carbohydrate solutions. The domestic rat
selected non-nutritive saccharin to a signifi-
cantly greater degree, while the wild rat re-
sponded to toxic xylose with a reduced pref-
erence. Although the caloric intake of the
wild rats was larger and was obtained to a
greater degree from the ration, they gained
no more weight than did the domesticated
rat. Since body weights were similar, and the
wild rat consumed less water and more food
it follows that the wild rat functions with a
lower ratio of water to caloric intake. Under
the conditions of the experiment the domes-
tic rat was indulgent with the sweet solu-
tions, responding less to the nutritional and
toxic consequences than did its wild counter-
part.
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Poliovirus propagated in cell cultures con-
taining proflavine, acridine orange, or neu-
tral red becomes sensitive to light(1-3) and
retains this sensitivity as a phenotypic tag
(4), which may be used to distinguish be-
tween successive generations of virus. Sev-
eral investigators(3,5,6,7) have employed
photosensitive poliovirus as a means of study-
ing the early course of infection of the cell,
making use of the fact that irradiating the
system with visible light will destroy parent
virus without affecting the cells or any virus
progeny which may have been present at
time of irradiation.

Wilson and Cooper(3,7) found that polio-
virus sensitized with neutral red or acridine
orange loses its photosensitivity soon after
adsorption to susceptible cells and that this
loss is not due simply to entry into the cell,
but results from something which happens to
the virus particle in a later stage of the proc-
ess of infection. McBride’s earlier observa-
tions(5) as well as those reported concur-
rently by Schaffer and Hackett(6) differ
somewhat in experimental detail but lead
essentially to the same conclusion.

In similar experiments of our own, we
have found that, by irradiating cell suspen-
sions promptly after adsorption of proflavine-
sensitized poliovirus, we can obtain cellular
centers of viral infection from cell suspen-
sions which contain no immediately recover-
able virus. This demonstration of a total

* Present address: Dept. of Microbiology, Uni-
versity of Chicago, Il

eclipse phase of poliovirus infection is of in-
terest because of its implications about the
transfer of genetic information from the vi-
rus to the synthetic apparatus of the cell.

Methods. Preparation of virus. Poliovirus,
type 1, Mahoney, was sensitized to light by
3 serial passages in the dark in monolayers
of primary rhesus kidney cells in medium 199
(8) containing 2% calf serum and 2 mcg
proflavine per ml. Plaque-forming units
(PFU) were determined on confluent mono-
layers of primary rhesus kidney cells.

Preparation of cells. Monolayer cultures
of Hull’'s LLCMK, stable rhesus kidney cell
line(9) were prepared in 32-oz bottles. After
a preliminary washing with 10 ml of Hanks’
balanced salt solution (HBSS)(10), the cell
sheet from each bottle was dislodged from
the glass by incubation for 15 minutes at
36°C with 20 ml of 0.15 M NaCl containing
0.25% trypsin. The yield from 4 bottles was
pooled, sedimented by centrifugation for 5
minutes at 1500 rpm and resuspended in 5
ml of HBSS containing 0.5% - lactalbumin.
The cell concentration was determined using
a Coulter counter or by visual counting in a
hemocytometer using trypan blue stain.

Experimental procedure. An inoculum of
0.4 ml of photosensitized poliovirus contain-
ing 107 plaque-forming units (PFU) was
added to a suspension of 107 cells in 20 ml
of HBSS containing 0.5% lactalbumin, and
the mixture was shaken gently for 20 min-
utes in the dark at 36°C. The cells were
then collected by centrifugation for 5 min-



