FELINE PRACTICE — NUTRITION

The cat has traditionally been regarded as having a higher
protein requirement than other mammals, but research has
been hampered by a lack of knowledge of amino acid needs.
This investigation assessed the protein requirement of
adult cats through the use of a nitrogen balance technique
and the feeding of a semi-purified diet with amino acid
levels adjusted to those which have been recently reported
to be adequate for kitten growth. Regression analysis of
test diets containing approximately 17, 13 and 10% protein
(in adiet with a caloric density of 5 kcal/g) indicated a level

around 12.5% as the requirement, and this protein
concentration was then fed to cats for 32 weeks. Nitrogen
balance and bodyweights were maintained, and no health
problems were observed. Although lower than previously
reported values, this figure is still higher than other
mammals’ requirements, and the results provide further
evidence that the cat is unable to adapt to a low protein

intake.
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Introduction

The cat has traditionally been regarded as
having a protein requirement that is higher
than that of other mammals. Greaves and
Scott® concluded that 21% protein (on dry
matter) was necessary to maintain resting
adult cats in nitrogen equilibrium, while a
number of other reports#78 indicate that pro-
tein requirements for growing kittens are
met only by diets containing a protein level in
the region of 30%. Nevertheless, these early
experiments were complicated by a lack of
information on the essential amino acid re-
quirements of the cat.

Work conducted over the last 5 or 6 years
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has more closely defined the amino acid re-
quirements of growing kittens through the
use of purified amino acid diets, and these
results have recently been summarized.!®
Furthermore, if all the essential amino acids
are present at the correct concentrations,
maximum growth can be achieved with only
16% protein in such a diet.!

The present investigation was designed to
measure the protein nitrogen needs of the
adult cat in light of this new information on
amino acid requirements and then to test the
result over an extended feeding period.

This work was first reported as a communication to a meeting of the
British Nutrition Society.?

Continued



NUTRITION (Continued)

TABLE 1
Composition of Basal Semi-purified Diet
(27% Protein)

Dietary Component % of Diet
Promine D! 29.00
Sucrose 13.00
Starch? 14.10
Beef tallow?® 30.20
Cod liver oil* 3.60
Solka floc® 1.00
Methionine 0.20
Cystine 0.20
Taurine 0.10
Choline chloride 0.40
Mineral mix® 8.10
Vitamin mix? 0.06

ICentral Soya Co., Chicago, lllinois.

“Pre-gelatinized cornstarch (B37), Laing National Ltd., Manchester,
England.

3Heat rendered + 0.02% BHT. Overall level of BHT in diet adjusted to
0.01%.

4Super Solvitax, British Cod Liver Oils Ltd., Hull, England. Supplies (in U/
100 g diet): Vitamin A 2892; Vitamin D 362.
Added to facilitate fecal collections.

6Supplying (in g per 100 g diet): CaCO, 1.44, CaHPO, 1.78, K,HPO, 1.0, NaCl
2.47, MgSO, .7H,0 0.27, (in mg per 100 g diet): ferric citrate .5H,0 148,
ZnCl, 20.8, MnSO, .4H,0 8.7, CuSO, .5H,0 2.4, Kl 3.1, Na,Se0, 0.15.
Supplying (in mg per 100 g diet): thiamine-HCI 10.2, riboflavin 2.1, pyridox-
ine-HCI 1.3, nicotinic acid 9.1, calcium-d-panthothenate 3.6, folic acid 0.35,
cyanocobalamin 0.26, biotin 0.01, 2-ambo- & -tocopherol acetate 13.9.

Materials and Methods

ANIMALS

In the first part of the study, 19 crossbred
adult cats (17 neutered males, two intact fe-
males) with an initial mean Bodyweight (BW)
(£ SD) of 3.92+0.75 kg (8.62+1.65 Ib) were
used. For the second part of the study, the
same number of adult cats (16 neutered
males, three intact females) were used, but
only 12 of these had also been used in the
first experiment. The cats replaced were
those which had shown indifferent accep-
tance of the diet. The mean BW (+ SD) of the
second group was 4.21+0.78 kg (9.26 +1.71
Ib).

All animals were housed individually in
fiberglass cages with internal dimensions of
90 x 60 x 54 cm (35 x 23 x 21 in) (wxdxh) in a
temperature-controlled room [20+2°C (68 +

4.5°F)] on a controlled 12 hour (from 0700 to
1900) light, 12 hour (1900 to 0700) dark cycle.
Each cat was trained to urinate and defecate
in a fiberglass tray which occupied about
one-third of the floor space of the cage and
was sloped toward one corner so that urine
drained rapidly into a glass jar attached to
the underside of the cage. This method of
collection generally gave negligible cross-
contamination of urine and feces.

DIETS

A semi-purified diet based on a soy protein
isolate (Promine D:Central Soya Co.) was
used throughout the investigation. The basal
diet used for prefeeding contained approxi-
mately 27% protein; its composition is
shownin Table 1.

The three experimental diets were formu-
lated to contain about 17, 13 or 10% protein
by adjusting the level of Promine D in the
mixture. Where necessary, the concentra-
tions of essential amino acids in all diets
were increased (by the addition of the pure
L-isomer) to the levels recommended for
kitten growth using the data summarized by
Baker.2 Diets were kept isocaloric at a calcu-
lated metabolizable energy content of ap-
proximately 5.0 kcal/g (Table 2).

Experimental Design

PHASE 1

All cats were fed the 27% protein diet for
1 month to accustom them to the new feed-
ing regimen and to ensure that they were all
in positive nitrogen balance at the start of
the investigation. The cats were then divided
into three groups balanced for sex and BW.
The groups were fed the three test diets in
a modified Latin square design with each
feeding period lasting 4 weeks. Each cat was
fed 15 g diet/kg BW/day (plus 5 g to ensure
that the amounts were adequate) as one
meal with access to food allowed for 24
hours. At the end of each 24-hour period, the
remaining food was weighed and replaced
with fresh diet. Water was available ad /ibi-
tum. Cats were weighed weekly before feed-
ing. Urine (acidified with 0.5 M sulphuric

Continued
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TABLE 2

Composition of Test Diets

Diet 1 Diet 2 Diet 3
Dietary Component' (%) (%) (%)
Promine D 18.00 12.00 7.00
Sucrose 23.50 23.50 23.50
Starch 14.20 18.90 21.70
Arginine HCI — 0.03 0.46
Histidine HCI - 0.06 0.20
Isoleucine - - 0.01
Leucine - 0.42 0.77
Lysine HCI - 0.23 0.58
Methionine 0.30 0.36 0.41
Cystine 0.31 0.36 0.41
Phenylalanine — - 0.18
Tyrosine - 0.12 0.29
Threonine 0.24 0.44 0.61
Tryptophan — 0.01 0.07
Valine - 0.11 0.33
Crude protein? 16.40 12.90 10.00

1AII components other than those listed are present at the same concentrations as in the basal diet.

2Crude protein (Nx6.25) by Kjeldahl method.

acid) and feces were collected during the
last 14 days of each feeding period. Food
and urinary and fecal nitrogen were mea-
sured by Kjeldahl analysis for calculation
of nitrogen balance. Differences between
means were analyzed statistically using Dun-
can’s multiple range test.®* The results were
also examined by least squares regression
analysis of nitrogen balance against intake
to determine at what point zero balance oc-
curred. At the beginning and end of this
phase, fasting blood samples were taken
from the cephalic vein for determination of
hematology, plasma protein and urea values.

PHASE 2

At the end of the first phase of the inves-
tigation, the cats were fed the 27% protein
diet for 1 month to ensure that they were all
in positive nitrogen balance. All cats were
then fed the diet containing about 12% pro-
tein for 32 weeks at the same rate of food in-
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take used in the first experiment. Two 14-day
collections of feces and urine were carried
out (during Weeks 9-10 and 16-17) for nitro-
gen balance measurements. All other condi-
tions were the same as those described for
Phase 1.

Results

PHASE 1

In general, the diet was accepted by the
cats. One or two animals did not eat enough
food to be included in the nitrogen balance
measurements, however. Apparent digesti-
bility coefficients (Table 3) show significant
differences only for nitrogen which de-
creased with decreasing protein level in the
test diets. These differences are given in
greater detail in the nitrogen balance data
(Table 4). As expected, the nitrogen intakes
were significantly lower with decreasing
dietary protein levels. Urine and fecal nitro-

Continued
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TABLE 3

Apparent Digestibility Values of Test Diets'

Diet 1 Diet 2 Diet 3

Factor (n=18) (n=19) (n=18)
Dietary protein (%) 16.4 12.9 10.0
Nitrogen? 86.0+1.12 80.1+1.2b 75.7+1.6°
Fat? 73.9+2.6 69.8+2.6 70.0+23
Nitrogen free extract? 949+0.9 96.6+0.7 97.1£1.0
Organic matter? 85.3+1.2 83.6+1.3 83.3+1.2
Energy? 81.6+1.8 78.8+1.8 78.4+1.6

1Hesu|ts expressed as mean+ SEM; n=number of cats. Means not sharing a common superscript letter in the same row are significantly different (P <

0.05) by Duncan’s Multiple Range test.

2Apparentdigestibility:(Nutrientintake— fecal nutrient output) x 100

Nutrient intake

TABLE 4

Food Intake and Nitrogen Balance Data for Three Levels of Dietary Protein
Over 14-Day Collection Period' (Phase 1)

Diet 1 Diet 2 Diet 3

Factor (n=18) (n=19) (n=18)
Dietary protein (%) 16.4 12.9 10.0
Food intake (g/day) 44.0+2.9 446+3.0 38.0+2.8
Digestible energy intake (kcal/day) 204+13.6 198+ 14.5 165+ 13.2
Nitrogen intake (mg/day) 1184+ 772 923+61P 589+ 43¢
Urine nitrogen (mg/day) 888+ 63 774+58 713+68
Fecal nitrogen (mg/day) 169+ 19 180+ 14 140+ 11
Nitrogen balance (mg/day) 127 +572 - 31+662 —264+68°
Initial bodyweight? (kg) 3.77+0.19 3.72+0.19 3.75+0.19
Final bodyweight? (kg) 3.77+0.20 3.66+0.19 3.59+0.20
Weight change? (g) -5+ 462 — 724432 —161+33°

TResults expressed as mean + SEM; n=number of cats. Means not sharing a common superscript letter in same row are significantly different (P <0.05)
by Duncan’s Multiple Range test.
2Bodyweight results are for the complete feeding period (28 days) of each diet.

gen also showed decreasing values in the
same direction, but they were not signifi-
cantly different between diets. The nitrogen
balance results show a positive value for Diet
1 and a small negative value for Diet 2. How-
ever, because there was a large standard
error, these values were not significantly dif-
ferent. The large negative nitrogen balance
for the lowest protein diet was significantly

different from the others. The nitrogen bal-
ance data indicated that the middle protein
level (Diet 2) was close to the concentration
necessary for adult maintenance.

An alternative approach to assess nitro-
gen requirement is to use a graphical tech-
nique in which nitrogen balance is plotted
against intake and the requirement is then
the intercept on the intake (x) axis, i.e., when

Continued
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TABLES5
Food Intake and Nitrogen Balance Data for 12-13% Protein Diet
Over Two 14-Day Collection Periods' (Phase 2)

Collection 1 Collection 2

Factor (n=19) (n=18)
Food intake (g/day) 53.0+2.8 57.2+3.0
Digestible energy intake (kcal/day) 226+11.9 244+12.8
Nitrogen intake (mg/day) 1044 +56 1143+ 61
Urine nitrogen (mg/day) 775+ 41 881+ 60
Fecal nitrogen (mg/day) 184+14 203+19
Nitrogen balance (mg/day) 85+ 26 59+19
Number of cats in positive balance 14 13

Initial bodyweight? (kg)
Final bodyweight? (kg)
Weight change? (g)

4.21+0.18 (n=18)
4.05+0.26 (n=18)
—157+143

1F!esults expressed as mean + SEM; n=number of cats.
2Bodyweight results are for the entire feeding period (32 weeks).

balance (y) is zero. Results for each individ-
ual cat on each diet are included on the
graph (Fig. 1). Least squares analysis of the
results gave a correlation (r value) of 0.51
(P<0.001) and an intercept on the x axis of
about 280 mg nitrogen/kg BW/day. Based on
a food intake of 15 g/kg BW/day, this trans-
lates to a protein concentration (in the semi-
purified diet with a caloric density of 5 kcal/
g) of about 12%, which again suggested that
Diet 2 was close to supplying the protein
need for maintenance. We, therefore, de-
cided to feed this protein level for a much
longer period in Phase 2 of the study.

PHASE 2

Mean food intakes during Phase 2 of the
study were generally better than those in
Phase 1. This was probably a result of the re-
placement of several cats which had not
accepted the diet well. In this phase, only
one cat showed a decline in food intake large
enough to warrant its removal from the test
(after 11 weeks). All the other cats received
the diet for the full duration of this study.

The nitrogen balance data (Table 5) show
small positive values for both collections
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with the majority of cats in positive balance.
There were no significant differences be-
tween any corresponding parameters for the
two sets of results.

Although there was a slight fall in the
group mean BW during the study, initial and
final values were not significantly different.
Most of the decrease in mean weight oc-
curred in the first few weeks; the figure for
the third week (4.04+0.17 kg) was, in fact,
slightly less than the final value.

Hematology and blood chemistry values
were within normal ranges before and after
both phases of the study. All cats appeared
healthy throughout the investigation.

Discussion

The purpose of this investigation was to
determine the protein requirement for adult
cats under maintenance conditions. From
the results of both phases of the study, it
appears that an average protein intake of
about 7 g/cat/day just satisfied this require-
ment. This intake approximated to 1.75 g
protein/lkg BW/day or a protein concentra-
tion of about 12.5% in the semi-purified diet

Continued
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Fig. 1 — Nitrogen balance against intake: first feeding trial.

providing 5 kcal of metabolizable energy per
g. It should be noted that the percentage
of protein needed in the diet will increase as
the caloric density of the diet increases and
vice versa.

Although palatability of the diet was a
problem with some cats, in general it was
better than we might have reasonably ex-
pected since the cat is not renowned for its
eagerness to eat whatever is offered. The
mean digestible energy intake during Phase
2 was about 60 kcal’lkg BW/day which is
slightly lower than the National Research
Council recommendation of 70 kcal/kg BW/
day for inactive cats.® Despite this, the body-
weight data suggest that most cats were
consuming sufficient food for satisfactory
weight maintenance.

Nevertheless, in this investigation the
most important consideration is protein, i.e,,
nitrogen balance, and care must be exer-
cised in interpreting the results. All the errors
in nitrogen balance measurements tend to
be in the positive direction: intake is over-
estimated (i.e., some food measured as eaten
is in fact wasted), and output underestimated
(through incomplete collection of urine and
feces). Thus, in Phase 2 the cats may have
been in slightly negative nitrogen balance.
It would be unrealistic, therefore, to regard
the values calculated above as final and ab-
solute. Equally, our result is unlikely to be a
gross overestimate of the adult cat’s mini-
mum protein requirement; and, although
lower than earlier measurements by other re-
search workers, it is still substantially higher

Continued
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HETACIN®-K
HETACILLIN POTASSIUM VETERINARY
ORAL LIQUID AND FILM COATED TABLETS

2103DIR-09 9/81
DESCRIPTION

HETACIN-K (hetacillin potassium) is a new broad-spectrum
a?ent which provides bactericidal activity against a wide range
of common Gram-positive and Gram-negative bacteria. It it de-
rived ffl?m 6-aminopenicillanic acid and s chemically related to
ampicillin.

ACTION
Hetacillin provides bactericidal levels of the active antibiotic,
ampicillin. Following administration, hetacillin is_found in the
blood as hetacillin,_as well as in the form of its hydrolysis
product, ampicillin. The rate of hydrolysis varies depending upon
pH and route of administration. The antibacterjal spectrum pro-
vided by hetacillin is identical to that of ampicillin. This drug
is stable in the presence of gastric acid, and peak serum levels
in dogs and cats are reached approximately one hour following
the recommended oral dose. o
In vitro studies have demonstrated susceptibility of the fol-
lowing organisms to ampicillin: Gram-positive bacteria— alpha-
and Deta-hemolytic streptococci, staphylococci (non-penicil-
linase-producing), Bacillus anthracis, and most strains of entero-
cocci and clostridia; Gram-negative bacteria— Proteus mirabilis, E.
coli, and many strains of Salmonella, and Pasteurella multocida,
he drug does not resist destruction by penicillinase and,
hence, is not effective against strains of staphylococcus resis-
tant to penicillin G. Poéyclllm‘“ (ampicillin) Susceptibility Test
Discs, 10 mcg., should be used to estimate the in vitro sus-
ceptibility of bacteria to hetacillin.

INDICATION
HETACIN-K (hetacillin potassium) has proved effective in the
treatment of many infections previously beyond the spectrum of
penicillin therapy: This drug is particularly indicated In the treat-
ment of susceptible strains of organisms causing the following

infections:
 RESPIRATORY-TRACT INFECTIONS: upper respiratory infec-
tions, tonsillitis, and bronchopneumania due to hemolytic strep-
tococci, Staphylococcus aureus, Escherichia coli, Proteus
mirabilis, and Pasteurella spp. o
" URINARY-TRACT INFECTIONS due to Proteus mirabilis, Esche-
richia coli, Staphylococcus spp., hemolytic streptococci, and
Enterococcus Sé)P
GASTROINTESTINAL INFECTIONS due to Enteracoccus spp.,

St.glh“ocaccus sspé) and Escherichia coli.

KIN, SOFT-TISSUE, and POST-SURGICAL INFECTIONS: ab-
scesses, pustular dermatitis, cellulitis, infections, of the anal
gland, etc., due to Escherichia coli, Proteus mirabilis, hemolytic
streptococci, Staphylococcus spp., and Pasteurella spp.

. CONTRAINDICATIONS )
A history of allergic reactions to penicillin, cephalosporins, or
their analogues should be considered a contraindication for the

use of this agent.
) _PRECAUTIONS

Because it is a derivative of 6-aminopenicillanic acid, HETA-
CIN-K (hetacillin potassium) has the potential for producing al-
lergic reactions. Such reactions are rare with oral therapy:
however, if they should occur, HETACIN-K (hetacillin potassium
should be discontinued and the subject treated with the usua
agents (antihistamines, pressor amines, corticosteroids).

Intravenous administration of hetacillin potassium in doses in
excess of 5 mg/kg has been noted to enhance the vasopressor
effect of epinephrine in dogs. » . .

Oral forms of the drug Should be administered in a fasting
state to ensure maximum absorption.

WARNING
FOR USE IN DOGS AND CATS ONLY. NOT 7O BE USED IN
ANIMALS WHICH ARE RAISED FOR FOOD PRODUCTION.
U

CAUTION
FEDERAL LAW RESTRICTS THIS DRUG TO USE BY OR ON
THE ORDER OF A LICENSED VETERINARIAN.

) ADVERSE REACTIONS
Slightly softer than normal stools have been noted shortly
after dosing dogs with single oral doses of 3000 mg/kg.

DOSAGE

The dosage of HETACIN-K (hetacillin potassium) will vary
according to the animal being treated, the severity of the
infection, and the animal's response, )

The minimum recommended dose for dogs is 5 mg per pound
of body weight administered twice daily.
_In severe infections involving the respl_rat0r¥_ tract, gastro-
intestinal tract, skin, soft tissue, or those infections following
surgery, the frequency of the dosage may be increased to three
times daily or, alternatively, larger doses of up to 10 mg per
anng Iof ody weight may be administered on a twice-daily
schedu

e.

For stubborn urinary-tract infections, the dose may be in-
creased to 20 mg per pound of body weight twice daily.

The recommended dose for cats 1s 50 mg twice daily.

Treatment should be continued for 48 to 72 hours after
the animal has become afebrile or asymptomatic. The oral
drug should be administered 1 to 2 hours prior to feeding to
ensure maximum absorption. In stubborn infections, therapy
maKI be required for several weeks.
. Note: The oral liguid should be shaken well before the de-
sired dose is poured.

SUPPLY
HETACIN-K (hetacillin potassium) Veterinary Oral Liquid. Het-
ac_“!{n Potassium equivalent to 50 mg of ampicillin activity per

milliliter
NDC 0015-2704-11 —10-ml dm%per bottle
NDC 0015-2704-61—480-ml (16 fl 0z) bottle
HETACIN-K (hetacillin potassium) Veterinary Film-Coated
Tablezt(s). Hetacillin potassium._equivalent to 50 mﬁ, 100 r(r]lg
e

ang 508 mg of ampicillin activity per tablet in bottles of 1
an .

NDC 0015-2103-60— 100 mg—hottles of 100

NDC 0015-2103-80— 100 mg— bottles of 500

NDC 0015-2104-60—200 mg— bottles of 100

NDC 0015-2104-80—200 mg— bottles of 500

NDC 0015-2212-60— 50 mg— bottles of 100

NDC 0015-2212-80— 50 mg— bottles of 500
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than values reported for other species such
as the dog, rat and man.®

The remarkable similarity of the urinary ni-
trogen outputs for the three diets in Phase 1
is a good indication of the cat’s inability to
regulate its protein breakdown rate when
faced with a low-protein diet. It is this pecu-
liarity which is thought to be mainly respon-
sible for the cat’s relatively high protein re-
quirement.!?

In this investigation we had the advantage
of being able to adjust dietary amino acid
levels to values which are known to be ade-
quate for kitten growth and, therefore, to be
more than satisfactory for adult cats. Would
it be possible to formulate a commercial diet
to 12.5% protein using commonly available
raw materials and still achieve a satisfactory
amino acid profile? At present, it would cer-
tainly be difficult, but it begs the additional
question of what is a satisfactory amino acid
profile. This aspect of adult cat nutrition has
yet to be studied in any detail; but when the
information is available, it will be possible to
match dietary amino acid levels more pre-
cisely to the cat’s requirements. This in turn
should make it feasible to formulate diets
with crude protein levels at or even below
12.5% which support bodyweight and nitro-
gen balance in adult cats. &
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