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Abstract — The ability of the growing kitten to digest protein, fat, carbohydrate, dry-matter and energy
were assessed. Kittens were divided into two groups; one group was fed a wet diet, the other a dry diet.
Both groups were allowed ad libitum access to food. Apparent digestibility of the two diets, and
kitten bodyweights were measured over a 24-week period. There were no significant differences in
mean bodyweight between the two groups. Digestible energy intake of the kittens decreased with
increased age; regression analysis of the data generated two fitted models which appeared to accurately
predict the digestible energy intake between 39 and 41 weeks of age. There was a signifi0a0E)

effect of diet on the apparent digestibility of protein, organic-matter and dry-matter. Age had a sig-
nificant (P < 0.05) effect on the apparent digestibility of all the parameters measured. Newman-
Keuls multiple range tests showed that apparent digestibility of carbohydrate, organic-matter and
total energy significantlyR < 0.05) increased in kittens older than 19 weeks. This suggests that the
digestive capacity of the younger cat may be affected by the physiological development of the gut,
and dietary induced enzyme modulation.

kitten / digestibility / growing / diet / gut

Résumé— Evolution de la digestibilité apparente en fonction de I'dge chez des chats en
croissancela capacité a digérer les protéines, les graisses, les glucides, la matiére séche et I'éner-
gie a été étudiée chez des chats en croissance. Deux groupes de chatons ont été constitués : un groupe
nourri avec un aliment humide, I'autre avec un aliment sec. Les deux groupes ont eu acces ad libitum

a l'aliment attribué. La digestibilité apparente des deux régimes et le poids des chats ont été mesurés
pendant une période de 24 semaines. Le poids des deux groupes d’'animaux n'a pas été significati-
vement différent. La consommation en énergie digestible des chatons a diminué au fur et mesure que
les chats ont grandi ; une analyse des données par régression a débouché sur deux modéles qui per-
mettent de prédire de fagon précise la consommation en énergie digestible de chats agés de 39 a
41 semaines. Seules les digestibilités apparentes des protéines, de la matiére organique et de la
matiere seche ont été différentes entre les deux régitne$,05). L’age a eu un effet significatif

(P < 0,05) sur la digestibilité apparente de tous les parametres mesurés. Le test statistique de
Newman-Keuls a montré que la digestibilité apparente des carbohydrates, de la matiére organique et
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de I'énergie totale augmente chez les chatons agés de plus de 19 sdPaid@5]. Ceci permet
de suggérer que la capacité digestive des chatons évolue avec le développement physiologique de
l'intestin gréle et avec I'adaptation enzymatique induite par I'alimentation.

chat / digestibilité / croissance / aliment / alimentation

1. INTRODUCTION mercial diets to give a similar male female
split on each diet. Of the two diets one rep-

A plethora of examples is containedresented a wet product, the other a dry; both
within the literature, highlighting the impor- were nutritionally complete [3]. The
tance of the marked adaptations of the gamacronutrient and ingredient compositions
tro-intestinal (Gl) tract required by the of the diets are shown in Table I.
young mammal in the first days or months  gittens were housed individually, but,
after birth that are so essential to its healtgqcialised in groups of three under constant
and development. Most of these examplesypervision. Kittens were given ad libitum
focus on the physiological and develop-access to food and fresh water. Daily food
mental (_:hanges which occur in the neonatintakes and weekly bodyweight (BW) were
and during the subsequent suckling periocrecorded for each kitten. Assessment of
but afev_v comment on changes which OCClapparent digestibility was performed
at weaning. for each kitten by a 14-day faeces collec-

Previous studies have indicated greatltion at 9-11, 14-16, 19-21, 24-26, and
reduced digestive capacity in the younge30-32 weeks of age. Food and faeces sam-
cat[21, 25]. This is contrary to data describeples were analysed for proximate nutrients
for the puppy, where digestibility does notand energy (bomb calorimetry) to determine
appear to be affected by the physiologicaapparent digestibilities.
development of the intestine occurring dur-
ing growth. Labrador Retriever puppies
between twelve and twenty weeks of age
showed good digestibilities of all nutrients
with no statistically significant influence of
age or diet [7]. Literature relating to
digestibility in companion animals is mini-

2.2. Methods for determining
digestibility

Food intake was measured and the food
composition analysed. Faeces from each kit-
; . \ ten were stored frozen over a fourteen day
mgl, and that In the k_|tten IS almOSt.non'collection period. The faeces collected
existent. The aim of this study was t0 InVes, i this period for an individual animal

tigate changes in digestibility within weaned, o6 nooled, and analysed for gross energy
kittens and their subsequent juvenile grovvtl(bomb calorimetry), protein (Dumas

period and to pinpoint the age at whichyeihoq), fat (acid-ether extract), ash and

digestive efficiency achieves normal adu“moisture (thermogravimetric analysis).

levels. Apparent digestibility was calculated using
the equationf{Intake — Output)/Intake

2. MATERIALS AND METHODS
2.3. Statistical analysis
2.1. Kittens and diets

All data were available and were anal-

Twelve, eight-week old healthy kittens ysed using a balanced nested ANOVA pro-
(six male, six female) representing four lit-cedure from Minitab version 10.1. The
ters were randomly assigned to two commodel included the effect of kitten,
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Table I. Macronutrient and ingredient profile of diets of the kittens.

Diet type Macronutrient profile Ingredient profile
Macronutrient Composition Ingredient Composition
(9-400 kcat?l) (9:100 g1 DM)
Wet Protein 44.6 Meat and animal derivatives from:
Fat 20.2 Poultry 33.8
Carbohydrate 32.4 Pork 30.8
Ash 12.2 Beef 20.4
Wheat flour 14.0
Vitamin and mineral mix 1.0
Dry Protein 39.7 Cereals:
Fat 135 Corn 21.26
Carbohydrate 49.0 Rice 16.5
Ash 8.4 Wheat 11.0
Meat and animal derivatives from:
Poultry 31.9
Corn gluten meal 12.8
Beef tallow 3.5
Milk and milk derivatives 2.0
Vitamin and mineral mix 1.0

Kittens were offered food ad libitum.

age-range and diet, and kitten nested witl 4r
diet was considered as the error term 1 '
testing the diet effect. The interactio
between age-range and diet was also ex:
ined. The model used for testing BW wi
similar to that for testing digestibility with
the exception that age points were us
rather than an age-range. Differences wi _
considered significant & < 0.05. Digestibil- ok
ity parameters showing significant differ 9 11 14 16 19 21 24 26 30 32
ences for age were further analysed usi

Newman-Keuls multiple range test usir Age (Weeks)

the method described in Hicks [9].

([j)_lgte(sjtlblt_e ent(argy |ntake. modelsl WETE Pre ificant difference of the kittens over the trial
ICted using the regression analysis prOCEperiod. Mean body-weight (kg) was calculated

dure from Statgl‘aphics plUS Versiqn 21 A”irrespective of diet groum(: 12) and is p|0t_
means are quoted * standard deviation (SCted with age (weeks). There was no significant
unless otherwise stated. difference between diet and bodyweight.

R
e

1!
op !

Body Weight (Kg)

Figure 1. Mean growth curve = 95% least sig-

3. RESULTS groups of kittens. The mean growth curve
during the test period is shown in Figure 1.

No significant difference in BW or Average BW gain during the trial period is
weight-gain was found between the twoshown in Table Il. Change in body weight
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Table Il. Mean apparent digestibility coefficient and mean body weighty&Db with age range
(weeks). Digestibility coefficients and bodyweight gains were calculated from the total number of kit-
tens used in the study, irrespective of diet group12.

Digestibility Age-range weeks
parameter

9-11 14-16 19-21 24-26 30-32
Organic matter 0.840.0% 0.85x0.0%  0.88£0.02 0.87x0.02  0.88x0.02
Dry matter 0.820.0%  0.82+0.0%° 0.85x0.02  0.84+0.02° 0.84+0.03°
Protein 0.830.04  0.84+0.08° 0.86+0.0%® 0.85+0.02  0.85+0.09
Energy 0.8%0.0&4 0.85+0.0%  0.88+002 0.87+0.0®  0.87+0.0%
Fat 0.86:0.08  0.89+0.08° 0.90+0.08° 0.92+0.02  0.92+0.09
Carhohydrate 0.850.0% 0.85+0.0%  0.88+0.02 0.88+002  0.88+0.02
Mean body 261.852.78 215.4+100.37 262.17+ 121.85230.67+ 78.67 17.58+70.1%
weight gain (g)

DE intake kJ.kg!  11935+1502 8641+1276 7 640+878 6978+1028 5291+654
BW/14day periofl

a.bNewman-Keuls homogeneous groupings for a parameter, calculated using the method from Hicks [9].
¢ Digestible energy (DE) intakes are calculated for 14 day periods corresponding to age-ranges.

significantly @ < 0.05) differed with age. A Tables Il and IV show component
Newman-Keuls multiple range test showedligestibilities with diet and kitten age.
the mean change in BW between 30 andpparent digestible energy was not signif-
32 weeks to be significantlyP(< 0.05) icantly different between diet, neither were
lower than preceding changes. There wasean apparent digestibility coefficients for
no significant difference in mean BW fat or carbohydrate. Mean apparent
changes between weeks nine and 26. Thtigestibility coefficients for dry-matter,
average body weight gain of the twelve kit-organic-matter and protein were significantly
tens over the total trial period was 2.20 Hifferent @ < 0.05). In each case, the appar-
0.74 kg. ent digestibility of the dry food was higher
Digestible energy (DE) intake decreasedhan the wet. Mean apparent digestibility
on a BW basis with increasing agecoefficients between diet for dry-matter,
(Tab. II). Between 30 and 32-weeks of ag@rganic-matter and protein were all within
DE intake was 5291.13 + 654.29-kg~1 the range 0.821 to 0.872 (Tab. IV).
BW; an average of 370 kir1BW-d-L The
NRC recommended daily intake of DE of

i i ka1 BW.g-1
the active adult cat is 334-kg™ BW-d with kitten age. Generally, digestibility

[22] ) . appeared to increase with age to a maxi-
DE intake of the fully grown kittens was jym between 19 and 21 weeks, and then

calculated from the data shown in Table Il i5rted to decline. However. in all cases

Regression analysis gives seven models Wilfhae was no significant difference between

an R-squared value greater than 75%. Qhe digestibility at the 19-21 week peak and
these, the three with the smallest reS|duq e subsequent age periods (Tab. II).

errors were chosen to forecast the DE intake
of the fully grown kittens. The models pre- Newman-Keuls multiple range tests
dict a daily DE intake on a BW (kg) basis ofshowed mean apparent digestibility of car-
between 235 and 308 kJ (Tab. ). bohydrate, organic-matter and energy to fall

Apparent digestibility of all parameters
measured, significantlyP(< 0.05) varied
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Table lll. Fitted models describing the relationship between digestible energy intake and catagorised
age-range.

R? Residual Calculated
Model Equation of the fitted model value (%) errof  daily DE
intake

Logarithmic — X DE intake (14 days) =

11 767.3 — 3 833.268In age-rang® 79.2 1.2% 106 307.7
Square root— X DE intake (14 days) =

16 409.0 — 4 958.08 V age-range 77.6 1.3% 106 235.1
Reciprocal - Y DE intake (14 days) =

1/(6.20458< 1075 + 2.422x 105 x age-rang®  75.2 4.0x10°10  308.0

2The residual mean square error.

b Digestible energy (DE) intake calculated inkigi! BW-d2.,

€ As it is impossible to multiply by a range, each age-range was categoriseniimperwhich ascended with
increasing age-range. Age-range 9-11 weeks was given number 1; 14-16 weeks number 2, and so on. The cal-
culated number for an age range 39-41 weeks was 7. Using the reciprocal-Y model, the calculated digestible
energy intake between 39 and 41 weeks is 4 319.R5 kBW over a 14 day period, or an average digestible energy
intake of 308 kkg~1BW-day .

Table IV. Mean overall apparent digestibility were not separate, with the mean apparent
coefficient+ SD with product typen = 30. digestibility coefficient for protein at weeks
14-16 falling into both groups. Apparent

D;?gfﬁg'e“ﬁy di g;ﬁ)?li?pgggeﬁ?éiem digestibility coefficient groups for fat and

P g y dry-matter were increasingly diffuse. In
Wet Dry the case of dry-matter, the mean apparent

digestibility coefficient at age-range

Organic matter 0.8550.028 0.872+0.028 19-21 weeks was significantly higher
Dry matter 0.821% 0.027 0.846£0.024 (P <0.05) than that at 9—11 weeks, with each

Protein 0.83& 0.027 0.864+0.028  f3|ling into two separate groups; with both
E:trbohy drate 068365;8'822 g'gggf 8'823 groups including the other three age-ranges.
Energy 08530032 0868+0027 Fatisthe only case where mean digestibil-

ity coefficients increased in line with age to

aproduct apparent digestibility coefficients which are24 weeks (Tab. I1), although again the two
significantly P < 0.05) different. Newman-Keuls groups show overlap.

Relationships between differing energy
into two age-ranges; 9-16 weeks andntakes on apparent digestibility measure-
\ 4nents were very weak; correlation coeffi-

19-32 weeks (Tab. Il). Between 19 and_. X
32 weeks of age, the kittens were Signifi_C|ents and R squared values determined by

cantly @ < 0.05) better at digesting thesesimple linear regression analysis ranged

components than between 9 and 16-week{0™ 0:29 10 0.45 and 8 to 20 respectively.
igestible energy showed the strongest of

Newman-Keuls groups for dry-matter, the relationships with a correlation coeffi-
protein and fat encompassed a greater ovetient and R squared value of 0.45 and 20,
lap of age-range. Protein fell into two groupswhilst dry-matter showed the weakest rela-
resembling those for carbohydrate, organictionship with a correlation coefficient and
matter and energy. However, these groupR squared value of 0.29 and 8 respectively.



Table V. Comparison between species of some digestive processes.

14514

Observation Species Comment Reference
General Calf Changes occur in the digestive process at weaning. 16
Cat Majority of changes within the gastric mucosa occur during the neonatal period. In [34]
Rat Solid food nibbling plays a role in pancreatic enzyme development: rats denied solid food and whose weaning is postpéned 5,
have reduced amylase and increased chymotrypsin and lipase concentrations compared to normally weaned rats.
Fat Cat Low digestibility of fat at weaning. 25
Cat Amount and origin of fat determines apparent digestibility 8,12
Pig Lipolytic enzyme expression displays a non parallel pattern of development in the pig: at weaning levels of lipase, 10
colipase and carboxyl ester hydrolase decrease, levels of gastric lipase increase. E
&
Carbohydrate Cat Cats show a two fold increase in amylase activity following several months adaptation to a starch diet. 18_8
Cat Pancreatic amylase reaches adult levels at 9-12 weeks of age and can be promoted by feeding cooked starch at weaning. T [8]
Cat Cats have all essential enzymes for carbohydrate digestion. There is no clear induction effect in adult cats. [8], 21, 2 :
Cat Cats show a two fold increase in amylase activity which takes several months after initiation of a starch diet. 185
Dog Dogs show a six fold increase in amylase activity following a 2 week adaptation to a starch diet. 18 E’Q
Human Rate and capacity for absorption of carbohydrate monomers by the small intestine are less efficient in the infant. 14, 33
Human Rate changes in absorption are attributed to change in relative abundance of different transporters, reduced transidrté8, 14
and Rat density and changes in transporter activities. 24,27, 28
Protein Cat Increase in the ratio of amino acid to sugar uptake occurs in kittens up to 60 days old. 2
Cat Chymotrypsin activity depends on type and amount of proteins fed, and is three times higher than in the dog. In[8],9
Dog Dogs have a lower capacity for protein digestion than do cats. 18
Pig Development on pancreatic proteases after weaning depends on dietary protein source: skim milk powder versus 17

soybean protein concentrate.
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4. DISCUSSION figures indicating that these models predict
) adult maintenance DE intakes exclusively
4.1. Growth and energy intakes at age-category 7 (age-range 39—41 weeks).

, ) The predictive deficiency of the models
The present study was primarily Per-peyond 41 weeks is probably a result of the
formed in order to evaluate the effect of ag@jata used to generate the models predomi-
on apparent digestibility in weaned grow-pantjy representing the DE intakes of rapidly
ing kittens fed two dl_ets: I_Soth_dlets Weregrowing kittens only. Although of no more
equally capable of maintaining kitten growthjyenefit, a model generated from data
and there was no significant differencegptained from kittens through all phases of

between the growth of the two groups Ofihejr growth period may be more accurate
kittens. Kitten growth was beginning to slow gyer 5 longer age period.

down by the end of the trial period, with a
mean change in BW of 230.67 + 78.67 g at

age-range 24-26 weeks opposed to 17.58 + 4.2. Diet and digestibility

70.11 g at 30—32 weeks. Published growth

curves suggest kittens do not attain adult No literature exists which compares
BW until at least 40 weeks of age, althoughtigestibility or digestibility of different diet
approximately 75% of final BW is achieved formats in kittens, consequently it is not
at 24 weeks [15]. Cats older than 40 week&nown whether the digestibility coefficients
of age have a consistent maintenance DBbtained in this study are at the top, middle
intake requirement [1, 26]. Kittens are con-or bottom of the normal range exhibited by
sidered mature by 40 weeks and thereafteittens. Therefore, it is impossible to make
have a consistent maintenance DE intakeaxtrapolations from a single representative
so a predicted DE intake of the kittensof each type of diet.

between 39-41 weeks is representative of
the maintenance DE intake throughout th%n
remainder of their life stages [1, 26].

Apparent digestibilities for energy, fat
d carbohydrate were not significantly dif-
ferent between the two diet formats. Protein,
Published maintenance DE daily intakesdry-matter and organic-matter were signifi-
of inactive and active cats are 293 anaantly (P < 0.05) more digestible in the dry
334 kkgt BW respectively [13]. Com- product than in the wet, however, there is
parison of predicted values (Tab. Ill) with not a large difference in the overall magni-
those previously published suggests that thieide of the digestibility coefficients; all lying
logarithmic-X and reciprocal-Y models within the range 0.82 to 0.88 (Tab. 1V). Pro-
more accurately describe the DE intake ofein is a component of both dry and organic-
the kittens between 39 and 41 weeks fomatter, and increased apparent digestibility
these diets. of these latter two parameters is most prob-

For either of these models to accuratelPly due to the increased contribution of the
predict DE using age-categories represenprotem digestibility. Apparent digestibility
ing age-ranges beyond 41 weeks thegf fa_t and carbohydr_ate in these kltten_s were
should continue to forecast DE intakes sim11©t influenced by diet. Fat has the highest
ilar to those calculated between 39 an§nergy value of the three macronutrients,
41 weeks of age, which, in the case of thesg"d carbohydrate has a similar energy value
kittens. should be around 307-kg! to protein. Their equal apparent digestibility
BW-d—l.’ Recalculating the daily DE intake in both diets probably accounts fm.”?? lack
using the logarithmic-X and reciprocal-Y of difference in the apparent digestibility of
models at age-category 10 (age-rang&Nergy between the two diets.

54-56 weeks), predicts DE values of 210 Little published data regarding apparent
and 234 kkg! BW-d-1 respectively; digestibility coefficients exist even in adult
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cats maintained on dry food, but, apparenin this study reflect typical differences in

digestibility coefficients obtained from sanddiet format.

cats Felis margaritg were in the range 0.7

to 0.8 [4], and in domestic adult cats 0.5 to

0.9 [8]. Published figures for adult cats 4.3. Age and digestibility

maintained on wet diets show coefficients

between 0.5t0 0.95 [4, 8, 13, 25]. Origin of The present study was primarily per-

a macronutrient in the diet has been showformed in order to evaluate the effect of age

to influence apparent digestibility [8, 11]. on apparent digestibility in weaned grow-

In adult cats, apparent digestibility of crudeing kittens fed two commercial diets.

protein is reported to be higher when derived\lthough the adult cat has evolved to sur-

from meats and animal derivativesvive on a diet containing negligible amounts

(0.94-0.97) rather than fish meal or legumesf carbohydrate, the diet of a suckling kitten

such as soy (0.9). Fats derived from animajontains as much carbohydrate as protein

offal such as heart and lung have largeJ2]. Cats and older kittens thrive on diets

(0.9-0.96) apparent digestibility coefficientscontaining significant amounts of carbohy-

than those for beef tallow or fish meal,drate amongst their energy sources. In this

whilst digestibility of carbohydrate is great- study, both diets contained similar levels

est from cereal crops rather than potato [8(g-400 kcat?) of carbohydrate (Tab. I).
There was no significant difference in appar-

Macronutrients in the diets originatedem digestibility of carbohydrate between

from similar sources for both group of kit- diet (Tab. IV).

tens. Protein in the dry diet was derived Mean apparent digestibility of all
from both animal derivatives and corn glutermacronutrients analysed were lower in kit-
meal, that in the wet was almost solely otens younger than 19 weeks of age, sug-
animal origin (Tab. I). Difference in pro- gesting that more immature kittens are less
tein source may account for the significantlyable to digest solid food; an entelechy
(P <0.05) increased protein digestibility of reflected by Newman-Keuls multiple range
the dry diet; however, digestibility coeffi- tests, which confirmed that kittens less
cients of cereal derived protein sources ithan 19 weeks of age were significantly
the cat are not available. Halle [8] states thgP < 0.05) less able to digest energy, car-
“in commercial food the digestibility of bohydrate and organic-matter than those
crude protein is subject to greater variationslder than 19 weeks. There were no signif-
depending on components and preparatioicant (P > 0.05) interactions between diet
[8]". Inherent differences between the indi-and age and Newman-Keuls multiple range
vidual diets provide a more plausible expla-groups for age-range were calculated irre-
nation for the difference in protein digestibil- spective of diet. As significanP(< 0.05)

ity in this study: a phenomenon that haglifferences in the overall apparent digestibil-
been previously documented for cat foodsty of protein, organic-matter and dry-mat-
[4, 8, 13, 25]. However, the variation in ter exist between diets (Tab. IV), combining
apparent digestibility coefficients reportedthe data generates greater variability within
for adult cats maintained on varying dietthe data set. Greater variability creates more
formats, underlines the fallibility of over stringent conditions for exclusion of a par-
interpreting the single values obtained foticular age-range from a homogeneous
the two diet formats in this study; especiallygroup. Overlapping homogeneous groups
in the absence of any other digestibility datdor protein and dry-matter may therefore be
in the kitten. It is not known whether thepartially influenced by the differences
differences in apparent digestibility obtainedbetween diet.
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Mean apparent digestibility coefficients infant compared to the adult (Tab. V) [14,
for protein, carbohydrate, organic-matterl9, 23, 24, 27, 28, 33].
and dry-matter stabilise by 19 weeks and _ ) ) _
indicate that digestibility within these kit- I the kitten, during suckling, pancreatic
tens has matured. Fat stabilises by 24 weelg0teolytic activity remains constant whilst
suggesting that the required lipases withi@mylase activity increases during the first

the kitten’s digestive system may develognonth of life [18] and therefore, during the
more slowly (Tab. Il). suckling period at least, kittens express the
r X requisite enzymes and transporters to digest
intg:gvgeasgr?og‘gafsurg?l\lltg?ﬁtt#gizrr?oegs?_%arbohydrates. Age-related increases in the
P 9 Y POS o of amino acid to sugar uptake occur in

gztﬁ ;?tg:lt?i(rjt'h%%igrquTr?ggrn:enr;g?nmasltskitten‘c’; a reflection of the natural decline
at weaning. a second eriod of growt of carbohydrate from the diet [2]. However,
9, P 9 I}he carbohydrate content of the diet used to

occurs, but, the majority of expenmentalr{]amtain the queens and kittens in this study

ewde_nce indicates that dietary changgs aélppears almost negligible [2], and therefore
weaning modulate levels of enzyme activity.

o - - it is impossible to predict whether a simi-
rather than initiate mtest.ma.tl changes [12Iar dech()aase in suggr transporters would have
16, 20]. In cats, the majority of Changesbeen observed had the maintenance diet con-

within the gastric mucosa appear during th‘%ained more carbohydrate. Certainly, induc-

neonatal period [34]; literature suggestlng@ive effects of substrates on enzymes asso-

that the age related changes in appare Fated with carbohydrate digestion do occur

digestibility coefficients observed in this .
study are more probably due to dietary mod the cat, although small when compared

ulation of enzyme expression rather tha fo the dog (Tab. V) [18]. Further, in the rat,

maturation of the gastro-intestinal tract. Gu olid food nibbling has been reported to play

- : a role in pancreatic enzyme development
enzyme biochemistry data, and pre-wean:. P y P

ing or at weaning apparent digestibility coef-(Tab' V) [5. 6].

ficients would be required in order to | the present study kittens had access to
exclude diet as the major driving forcethejr mother’s food prior to weaning, and
behind the improving apparent digestibil-5ithough significantly less able to digest car-
ity coefficients. Relatively little is known bohydrate, and consequently organic-matter
about molecular factors governing macronuzpnq energy between 9 and 19 weeks
trient digestibility in the cat. Further, appar-(Tab. IV), mean apparent digestibility coef-
ent digestibility coefficients are a crudefijcjents of carbohydrate stabilised at a
reflection of the processes occurring Withi”younger kitten age, than previously reported
the gastro-intestinal tract and do not exclud@ll 25]. It is possible to hypothesise that
the impact of colonic fermentation ongych access to food may have stimulated
digestibility. Thereforg, only general COM-hoth pancreatic enzyme development, and,
ments may be made in relation to possiblgcreases in the requisite sugar transporters,
age related factors driving changes in appagonsequently resulting in better carbohy-
ent digestibility; with some of the ideas gate digestibility after weaning than seen
being derived from data generated by othe, kittens denied or with less access to solid
mammalian species (Tab. V). food [5, 6, 18]. Requirement for both pan-

It is clear that in general absorption ofcreatic amylase and development of the reg-
carbohydrate monomers by monosaccharidgisite monosaccharide transporters may
transporters in the small intestine are relatede the reason why in previous studies
to postnatal age. Generally, rate and capacarbohydrate digestibility took longer to sta-
ity for absorption are less efficient in thebilise [21, 25].
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Fat is the only macronutrient whose mearporters, and it is not surprising that the
apparent digestibility increases with age umpparent digestibility of macronutrients is
to 24 weeks. The gradual rise of mean appalew. Also, carbohydrate would not normally
ent digestibility of fat with age comparescontribute a large part of the cat's natural
well with data from other studies [21, 25]. diet and therefore maturation of the carbo-

Bile-salt activated lipase is a componentflydrate digestive system in the kitten may be
of cat milk, and evidence suggests that thiglower than in species who rely upon car-
plays a role in the fat digestion process of thBohydrates as their main energy source. The
new-born [29]. Its presence in cats’ milkmajority of macronutrients reach adult
further suggests that pancreatic lipase leve@Pparent digestibility coefficients at
are low in the new-born. There are nol9 weeks with fat at 24 weeks, the latter

reports of pancreatic lipase development iRresumably due to the length of time
the cat, but the presence of bile-salt acti[equlred to both switch and then modulate

vated lipase in cat milk and reports of low fathe level of the required lipolytic enzyme.

digestibility in the kitten at weaning indi-  These observations are important for kit-
cate that lipase development may be slowgn growth. It is obviously important to
in the cat. Alternatively, the cat may dis-gngre that kittens are provided with good
play a similar type of lipolytic enzyme g, ity digestible foods to compensate for
development to the pig: a non parallel paty,eir reatively immature digestive systems.
tern, suggested to reflect the importance i‘here was no significanP(> 0.05) differ-

the different enzymes at the suckling and,,.a petween the
. growth rates supported by

post-weaning phases (Tab. V) [10, 25, 29} twq diets despite differences in their car-

In conclusion, although factors such asohydrate and fat content. Therefore diets
increased length and surface area of thwith fat and carbohydrate contents with
intestine and transit time of macronutrientghese ranges support kitten growth and
through the gut will influence apparentdevelopment. This study shows kittens are
digestibility of the diet during the growth capable of coping with diets containing
period of the kittens, the developmental patcarbohydrate. However other work has
terns of the lipolytic enzymes and carbohyindicated that adaptation to a carbohydrate
drate monosaccharide transporters reportesbntaining diet may be slow [2, 18]. Gastro-
over the weaning period in other mammalsntestinal problems are frequently associ-
may be applicable to the kitten (Tab. V).ated with poorly digestible diets. Increas-
Further, delay in maturation of fat digestibil-ing the fat and carbohydrate content of a
ity compared to the other macronutrientskitten diet beyond the digestive capacity of
and, differences in the patterns of the homahe kitten small intestine, or swapping
geneous groupings obtained by Newmanhetween diets of very different macronutri-
Keuls multiple range tests indicates thagnt profiles could lead to gastrointestinal
apparent digestibility is influenced by fac-gisturbance. It is therefore recommended
tors additional to increased transit time anqhat new food formats are introduced grad_
surface area of the intestine. If only physicala|ly into the kitten’s diet, particularly for

factors were involved then apparentnpse aged less than 19 weeks.
digestibility of each macronutrient could be

expected to mature simultaneously, and the
pattern of maturation should be comparable. ACKNOWLEDGEMENTS
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