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ABSTRACT

The present study is proposed to elucidate whetbéient digestibility differs between lactating
rabbit does and growing rabbits, by using a commmoethodology, performing simultaneous
measurements and with all animals housed in the saom. A total of 13 lactating rabbit does and 24
growing rabbits were used. Digestibility trials weronducted during four consecutive days, in two
different periods: P1 (in lactating rabbit doesysia4 to 18 of lactation; in growing rabbits: d@gsto

46 of age) and P2 (in lactating rabbit does: ddy®25 of lactation; in growing rabbits: days 4%8

of age). The DM and OM digestibility of diet (1903#, 363 g NDF and 182 g ADF per kg DM) was
higher in lactating rabbit does than in growinghié® (64.6+0.27%s. 63.5+0.23%P=0.003, for DM,;
64.9+0.25%vs 63.8+0.22%,P=0.003, for OM). These differences are essentiedglained by the
increase in NDF digestibility (29.9+0.49%& 27.8+0.44%P=0.003), linked to the increase in ADF
digestibility (20.2+0.57%vs 16.7+0.51%, P<0.001) since the type of animal dwmt affect
digestibility of hemicelluloses, as well as that@®. Discrepancies with some previous studies could
have their origin in methodological differences.n€equently, it would be of interest to have a
standardized reference method to evaluate thetihdieg of nutrients in lactating rabbit does, slar

to what already occurs in growing rabbits.
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INTRODUCTION

As a result of a collaborative work of the EGRANogp (European Group on Rabbit Nutrition), a
reference method is available to test the totait tagpparent digestibility (TTAD) in growing rabbits

(Perezet al, 1995). However, there is no standardized metloggidfor assessing TTAD in lactating

rabbit does.

Two papers recently published allow the comparisbi TAD in lactating rabbit does and growing
rabbits, with contradictory results. In an expemtieith only one diet, Reaedt al (2017) observed
that TTADs of nutrients (DM, OM, GE, CP, NDF, ADRdhemicelluloses) were, in comparison with
those obtained in growing rabbits, widely highenon-pregnant lactating rabbit does and even more
in simultaneously lactating and pregnant rabbitsdétowever, in two different experiments involving
a total of eight diets, Delgadu al. (2017, 2018, 2019a, 2019b) observed in all of thmser TTADs

of all nutrients assessed (except NDF in two digtdpactating rabbit does than in growing rabbits,
although no direct comparison among both typesohal were performed.

Probably, the origin of the discrepancy could bengthodological differences between the mentioned
studies and in the possibility of confounding urteolied environmental effects. The present study is
proposed to elucidate whether nutrient digestibifiiffers between lactating rabbit does and growing
rabbits, by using a common methodology, performgigultaneous measurements and with all
animals housed in the same room.
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MATERIALS AND METHODS

Animals and experimental design

Thirteen lactating rabbit does and 24 growing rebfiom six other rabbit does (4 per rabbit doe)
from the LP line of the Universitat Politecnica ®aléncia were used. All animals were housed
simultaneously in the same room of the experimerathbit farm of the Universitat Politecnica de
Valéncia. Lactating rabbit does remained in bregdiages (50x70x32 &jn provided with nests.
Litters were standardized at birth to 10 kits arthained matched throughout the experiment, as
losses were replaced by animals of the same agsianildr weight from other nursing rabbit does.
Controlled lactation was performed, by openingrtests few minutes each day (at 08:00 h). Rabbit
does were not inseminated during lactation. Growiagbits were housed in metabolic cages
(35x50x32 cr). Both breeding and metabolic cages were equipythd devices for the complete
collection of faeces, minimizing contamination withine, which was not retained in the metal mesh
that retained faeces. Throughout the experimem, ahimals had free access to water and feed
(Cunilactal, Nanta; 190 g CP, 363 g NDF and 182§Aver kg DM).
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Figure 1: Temporary scheme of the experimental design

Digestibility trials were performed in two differeperiods (Figure 1): from 05/07/2018 to 05/11/2018
(P1; lactating rabbit does: days 14 to 18 of laotatgrowing rabbits: days 42 to 46 of age) anarfro
05/14/2018 to 05/18/2018 (P2; lactating rabbit daegs 21 to 25 of lactation; growing rabbits: days
49 to 53 of age). Feed samples were taken at thmrbeg and end of each period. Faeces were
collected daily and stored at -20 °C. Periods begahended at the same time (09:30 h), and the same
order of animals was followed for controlling feieteke and faecal collection. In the case of |atat
rabbit does, litters always remained in the nedtlad no access to the feed. In addition, the tvottb

the nest was checked daily after suckling, to recahe faeces that the rabbit does could have
excreted during it, what occurred very rarely.

Chemical analyses

Feed samples were taken at the beginning and tbeo&reach period, DM was immediately
determined by oven-drying and means were calcufateglach period, to be used for determining DM
intake during the digestibility trials. With thesamples, a pool was constituted and ground witlba 0
mm sieve for analyses. Faeces were also oven-dnddweighed after removing pellets that they
could contain (which were weighed to correct the Diihke). Then, faeces were ground as described
and sampled for analyses.

The AOAC (2000) methods for DM (934.01), ashes (08Rand CP (990.03, Dumas method, CN628
Elemental Analyzer, LECO, St. Joseph, MI, USA) wased to analyze feed and faeces. The NDF and
ADF fractions were analyzed sequentially accordingMertenset al (2002) and AOAC (2000,
973.18), respectively, with pre-treatment with thestable amylase and excluding ashes, using a
system of nylon filter bags (Ankom, Macedon, NY, AJSHemicelluloses were calculated as the
NDF-ADF difference.
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Statistical analysis

Data were analyzed with SAS (2002). A mixed proceduas used with a model that included the
type of animal (lactating rabbit doe or growing sy the period (P1 or P2) (as a factor of repgate
measures) and the interaction between both as é#tedts, considering the animal as random effect.

RESULTS AND DISCUSSION

Table 2 shows the digestibility of nutrients intiting rabbit does and growing rabbits during thie t
periods considered. No interactions were deteatédden the type of animal and the period.

Table 1 Total tract apparent digestibility (TTAD, %, stiwd errors between brackets) depending on
the type of animal (TA) and the period (P)

Lactating rabbit does Growing rabbits P

P1 P2 P1 P2 TA P TAXxP
DM intake (g/d) 345(10.3) 369 (10.3) 90 (9.1) GED <0.001 <0.001  0.515
TTAD DM 64.9 (0.34) 64.4 (0.34) 63.7 (0.32) 630B28) 0.003 0.147 0.907
TTAD OM 65.1 (0.32) 64.6 (0.32) 64.0 (0.31) 630626) 0.003 0.128 0.762
TTAD CP 75.1 (0.67) 74.9 (0.67) 76.8 (0.62) 76.5%) 0.086 0.291 0.576
TTAD NDF 30.8 (0.65) 29.1 (0.65) 27.8 (0.62) 2[07%3) 0.003 0.109 0.193
TTAD ADF 21.2(0.80)  19.2 (0.80) 16.4 (0.77)  170066) <0.001  0.370 0.104
TTAD Hemicelluloses ~ 40.4 (0.66)  39.0 (0.66) 39468) 38.4 (0.54) 0.274 0.039 0.755

Lactating rabbit does: P1, days 14 to 18 of lagtatP2, days 21 to 25 of lactation
Growing rabbits: P1, days 42 to 46 of age; P2, d&y® 53 of age

The TTAD of DM and OM was higher in lactating rabtoes than in growing rabbits (64.6+0.27%
vs 63.5+0.23%P=0.003, for DM; 64.9+0.25%s 63.8+0.22%P=0.003, for OM). These differences
are essentially explained by the increase in théDOTof NDF (29.9+0.49%vs 27.8+0.44%,
P=0.003), linked to the increase in the digestipitif ADF (20.2+0.57%vs 16.7+0.51%/P<0.001)
since the type of animal did not affect the didakty of hemicelluloses, nor that of the CP.

Readet al (2017) also observed higher digestibility of ONDF and ADF in non-pregnant lactating
rabbit does (days 14 to 18 of lactation) than iowgng rabbits (42 to 46 days old), although the
differences were markedly greater than those detleict the present study (76v8 68.2% for OM,
56.0vs 41.9% for NDF and 49.4s 31.5% for ADF). In addition, contrary to what walsserved in
the present study, these authors showed also haigestibility of hemicelluloses and CP in non-
pregnant lactating rabbit does than in growing itah65.0vs. 27.8% for hemicelluloses and 789
74.1% for CP)According these authors such results would be ¢baltr of an adaptation, as animals
would improve their digestive efficiency when theiuntritional requirements are higher, since, in
addition, i) digestibility was higher in pregnaattating rabbit does (days 14 to 18 of lactatioygda

to 7 of gestation) than in non-pregnant lactatimgpit does, and ii) digestibility was widely higher
non-pregnant lactating rabbit does than in noratémg pregnant rabbit does; however, digestibitity
pregnant lactating rabbit does was markedly lowex second period (days 28 to 32 of lactation/days
17 to 21 of gestation, when feed intake was redtieett%,), in which values very similar to those
obtained in non-lactating pregnant rabbit does weo®rded, from what the authors point out that
results could also be due to a bias in the balartseen feed intake and faecal excretion because of
an imbalance in their dynamics since they varyttyremuring lactation. On the contrary, in the prmse
study, digestibility was similar in the two peri and 4" week of lactation).

Contrarily to Reackt al (2017), Xiccateet al. (1992) observed that the digestibility of nuttee(DM,
OM, GE, CP, EE, NDF, ADF and hemicelluloses) wasy\smilar in pregnant lactating rabbit does
(days 12 to 20 of lactation/days 11 to 19 of gastathan in non-pregnant lactating rabbit doeghkn
case of DM, OM, GE, CP and hemicelluloses, they alstained very similar values in lactating rabbit
does and growing rabbits (56 to 64 days old) bgestibility of EE was higher in the former (639
57.9%) while the opposite occurred in the case DFN18.8vs 20.8%) and ADF (15.¢s 17.6%).
These results support the lack of differences bewactating rabbit does and growing rabbits in CP
and hemicelluloses digestibility recorded in thegant study, but contradict results referred to NDF
and ADF digestibility.
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De Blaset al (1995) found no differences in the digestibildl nutrients (DM, GE, CP and NDF)
depending on whether the rabbit does were lactdtiags 12 to 16 of lactation) or not, but observed
moderate and significantly higher digestibilitytimem than in growing rabbits (1.75 kg of average i
weight) for DM (64.9vs. 63.6%), GE (65.¥s 64.6%) and NDF (37.4s 30.9%) but very similar for
CP (71. s 72.2%), which is closely in line with the resudfsthe present study.

Delgadoet al (2017, 2018, 2019a, 2019b) conducted two experisnen which digestibility of
different diets in lactating rabbit does and grayimabbits was assessed, although no direct
comparison among both types of animal were perfdrriirea first experiment (Delgad al, 2017,
2019a), four diets were used and, in all of theigestibility was lower in lactating rabbit does yda

15 to 19 of lactation) than in growing rabbits (8235 days old) for DM (on av. 63\& 68.3%), GE
(on av. 63.6vs 68.3%), CP (on av. 74Ms 83.4%) and NDF (on av. 24 29.0%). In the second
experiment (Delgadet al, 2018, 2019b), four other diets were used andjliof them, digestibility
was lower in lactating rabbit does (days 15 to fifactation) that in growing rabbits (39 to 42 days
old) for DM (on av. 62.6/s 64.4%), GE (on av. 62\& 65.2%), CP (on av. 67.8 vs. 76.6%), EE (on
av. 72.2vs 80.3%) and soluble fibre (on av. 529 61.4%), but not for NDF (on av. 28/ 27.9%).
The discrepancy with the results of the preserdystould be explained by the fact, well established
that feed intake and digestive content increaselsameously in younger rabbits (such as those used
in the mentioned studies) and thus digestibilityldde overestimated.

CONCLUSION

Discrepancies detailed in this discussion could dmused by methodological differences.
Consequently, it would be of interest to have anddadized reference method to evaluate the
digestibility of nutrients in lactating rabbit dgesmilar to what already occurs in growing rabbits
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