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ABSTRACT

The field experiments for this research were carried out at the rabbitary of the
Teaching and Research Farm, College of Agricultural Sciences, Olabisi Onabanjo
University, Yewa Campus, Ayetoro. Laboratory investigations were carried out
at the Animal Nutrition and Physiology Laboratory, of the University. One hundred
and eight New Zealand White x Chinchilla Does were subjected to three
postpartumre-mating time-periodsin two seasons. Blood sampleswere collected
at 2, 10 and 20 days post coitum for haematological assay. All haematological
indices examined were not significantly (P>0.05) affected by postpartum re-
mating time-period. Seasonal variation in haematological values were equally
not significantly (P>0.05) different. Theresults of thisresearch has demonstrated
that concurrent pregnancy and lactation occasioned by early rebreeding in the
Doe rabbit does not place a stress on the Does' internal physiology at least in
the short term.
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INTRODUCTION
Thereproductive potential of thedomestic rabbitislegendary. Being aninduced ovulator,
thedoerabbit can be successfully re-bredimmediately after parturition. Thisbiological
potential has been exploited in the commercial rabbit enterprise of Europe. Extensive
research work has been carried out on the reproductive performance and production
implicationsof subjecting the Doerabhit to different postpartumre-matinginterva . However,
littlework seemsto have been donein certain areas bothering on the regulation of the
internal physiology of the Doerabbit. Thephysiologica statesof pregnancy and lactation
arebelieved to place somestrain onthe physiology of al mammalian species, how much
morewhen pregnancy and lactation run smultaneoudly.

Accordingto FAO (1957), itisbelieved that in pregnancy, extraenergy isneeded
for the growth of the foetus and placentaand the devel opment of associated maternal
tissuesand later for theincreased physical activity of motherhood. 1yeghe—Erakpotobor
et al. (2002) reported that the postpartum period isaparticularly difficult onefor the
animal because of competition for nutrientsby various physiological processessuch as
lactation, uterineinvol ution, and maintenance of body condition and re-initiation of ovarian
activity. lyeghe—Erakpotobor et al. (2002) report that complex neuro-hormonal
reproductiveinteractionsand an equaly complex nutrient partitioning control sreproduction.
Esonu et al. (2001) reported that the physiological response of theanimal toitsinternal
and externd environment isreflected in the haematol ogy.
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Inrats, most pregnant dam blood va ueswerenot gppreciably different fromvaues
of non-pregnant damsuntil near term (LaBordeet al., 1999). According to these authors,
near term values of some analytes (red blood cells, haemoglobin, haematocrit, mean
corpuscular haemoglobin concentration, glucose, total bilirublin, sodium, and chloride)
decreased but returned to near normal values soon after delivery. In humans, Rastogi
(1976) reported that WBC valueswere higher in pregnancy. Kriesten, Murawaski and
Schmidtmann (1987) report that haemogl obin val ues decreased from non-pregnant to
lactating Doerabhbits. Awojobi et al. (2004) reported that hematol ogical valueswerenot
affected by pregnancy and lactation inthe doe rabbit. However, Kim J., Yun, Cha, Kim
K., Kohand Chung (2002) observethat RBC countsand haemoglobin concentrationson
gestation day 20-28 werelower than those of non-pregnant rabbits.

Haematocrit valuesin pregnant rabbitsal so decreased dightly inthethird trimester.
Mean corpuscul ar volumein pregnant rabbitsincreased gradually during the course of
gestation thanin non-pregnant rabbits. Kim et al. (2002) report a difference in mean
corpuscular haemoglobin concentration between pregnant and non-pregnant rabbits. They
observed that platel et count on gestation day 24-28 werelower than that of normal non-
pregnant rabbits, total whiteblood cell and lymphocyte counts on gestation day 24 were
lower than those of normal pregnant rabbit, and no differenceswere observed in the
numbersof neutrophils, eosinophils, basophilsand monocytes between pregnant and non-
pregnant rabbits. Thisstudy therefore examined theeffect of different re-mating timeafter
parturition onthe haematol ogy of Doerabbits. Depending onthere-matingtime, Doesare
either pregnant, lactating or concurrently pregnant and lactating

MATERIALSAND METHOD

Thefield experimentsfor thisresearch were carried out at the rabbitary of the Teaching
and Research Farm, Collegeof Agricultural Sciences, Olabis Onabanjo University, Yewa
Campus, Ayetoro. L aboratory investigationswere carried out at the Animal Nutritionand
Physiology Laboratory, of the University. Ayetoroislocated inlatitude 7° 15’ N and
longitude 3° 3’ E in adeciduous/derived savannah zone of Ogun State. Climateis sub-
humid tropical with an annual rainfall of 1,909.3mm. Rainy seasonisbetween early April
and late October. Rainfall pattern isbimodial with two peaksin June and September.
Maximum temperature vari es between 29°C during the peak of thewet season and 34°C
at the onset of the wet season. Mean annual relative humidity is81% (Onakomaiya,
Oyesiku and Jegede, 1992). A total of one hundred and eight New Zealand White x
ChinchilaDoeswereused for thisexperiment. The Does (54 each inthedry and rainy
season) wereall ocated to three experimental re-mating time-periods: Intensive (IN; 1-9
days), Semi-intensive (SI; 10-20 days), Extensive (EX; 21-28 days) postpartum. These
Doesareintheir second parturitions along these experimental groupingsat the time of
experimentation. Feeding and watering was ad libitum. Does were fed aconcentrate
ration containing 23.8% CP, 10.8% CF, 6.5% EE and 2666 kcal DE/kg diet. Doeswere
individually housed in flat-decked wooden hutches measuring 90 x 60x 45cm. Doeswere
subjected to natural lighting and ventilation throughout the experiment.
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Blood samplewas collected from the Doesat 48 hours, 10daysand 20 daysafter
mating. 5mlsof blood wascollected fromthejugular vein of therabbitsusing needleand
syringe. Theblood samplewasdischarged into sterile bottle containing ethylene diamine
tetra acetic acid (EDTA) as anticoagulant. This sample was immediately used for
haematol ogica assessment. Thehaematol ogica analysiscarried out are packed cdll volume
(PCV), haemoglobin (Hb), red blood cell count (RBC) and total white blood cell count
(WBC) . Themean corpuscular volume (M CV), mean corpuscular haemoglobin (MCH)
and mean corpuscular haemglobin concentration (M CHC) were also calculated. The
packed cdll volumewas mesasured by themicrohaematocrit method (Mitrukaand Rawndey,
1977). Haemogl obin concentration was determined by the cyanomethhaemoglobin method
(Mitrukaand Rawnsley, 1977). The RBC and WBC were determined as described by
Jain (1986). MCV, MCH and MCHC were calculated as described by Mitruka and
Rawndey (1977). All datawere anaysed using the GLM procedureof SAS(1999) for a
randomized completeblock design, withre-mating interval and season asfactorsof variation.
Sgnificant meanswere separated using the Duncan’smultiplerangetest of thesameddidtica
software. Only the results of haematol ogical assaysfor Doesthat successfully rebred
aong experimental groupingswere subjected to Satistical anaysis.

RESULTSAND DISCUSSION

Table 1 showsthe main effectsof postpartum re-matinginterval and season onthe PCV of
doerabbits 2, 10 and 20 days post coitum. Neither the re-mating interval nor season
sgnificantly (P>0.05) influenced PCV vauesat 2, 10 and 20 daysafter mating. Nonetheless,
PCV valueincreased as postpartum re-mating interval increased at days 2 and 20 post
coitum. At 10 days post coitum, PCV vaueswere highest in Doesunder semi-intensive
mating system and lowest in Doesunder extensive mating system. PCV vauesincreased
fromday 2to 20in Doesunder intensiveand extensive mating systems, whileit increased
from day 2to 10to decreaseat day 20in Does under semi-intensive mating system. PCV
valueswere higher intherainy season than the dry season at day 2 after mating and vice
versaat days 10 and 20 after mating.

Table 2 showstheeffect of experimental postpartum re-mating interva and season
on RBC vauesof Doerabhits. Asobserved for PCV, RBC va uesincreased withincreased
postpartum re-mating interval at days 2 and 20 after mating. Again, the highest and the
lowest valuesof RBC at 10 daysafter mating were observed in Doesunder semi-intensive
and extensive mating systemsrespectively. However, no significant (P>0.05) effect of
postpartum re-mating interval wasobserved on RBC vaues. RBC valueswerehigherin
the rainy season than dry season and the value obtained at 10days after mating was
sgnificantly (P<0.05) different. Theeffectsof experimental postpartum re-mating interval
and season on Hb concentration of Doe rabbits is shown on table 3. At 2 days post
coitum, Hb concentration increased as postpartum re-mating interval increased. At 10
daysafter mating, Hbincreased fromintensiveto semi-intensvere-mating, and fell at the
extensvere-mating. Hb concentration decreased aspostpartum remating interva increased
for measurementstaken at day 20 post coitum.
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All measurementswere however not significantly (P>0.05) different. For Does
under theintensive and semi-intensive mating systems, Hb concentration increased as
gestation ageincreased. For Doesunder extensive mating system, Hb decreased from
day 2to 10 after mating, toincreasedightly at day 20 after mating. However, valueswere
not significantly (P>0.05) different. The Hb concentration was not significantly (P>0.05)
influenced by season. WBC count was hot significantly (P>0.05) affected by postpartum
re-matinginterval (Table4). WBC count increased from day 2 to 10 post coitum (p.c) to
decrease at day 20 p.c. acrossall thethree re-mating intervals. WBC count increased
with increasein gestational agein Doesunder the semi-intensive and extensive mating
systems. For Does under theintensive mating system values decreasefrom 2 to 10 days
p.c. and rose sharply at 20 daysp.c. WBC valueswassignificantly (P<0.05) higher inthe
rainy season than dry season at 2 daysafter mating. VVal ueswere however not significantly
(P>0.05) different inthetwo seasonsat days 10 and 20 after mating.

Table5 showstheeffect of postpartum re-mating interval and seasonon MCV.
MCYV valuesincreased with increasing days after mating, to decrease at 20 days after
mating acrossall three mating systems. Thetrend wasthe same at days 2 and 20 after
matingwiththeMCV vauesincreasing fromintensiveto semi-intensve mating sysemto
decrease at extensive mating system. At 10days after mating, therewasadecreaseinthe
MCV vduefromintensiveto semi-intensive mating system followed by anincreaseat the
extensvemating. Postpartum re-mating interval did not significantly (P>0.05) affect MCV
values. Similarly MCV vauesdid not show any significant (P>0.05) seasonal variation,
though valueswere higher during the dry season than rainy season. Table 6 showsthe
MCH values of doerabbitsas affected by post partum re-mating interval and season.
MCH vauesincreased asgestationa ageincreased acrossall threemating systems. Vaues
were however not significantly (P>0.05) different. At 2 daysafter mating, MCH increased
fromintensiveto semi-intensivere-mating with afal at extensvere-mating. At 10 days
after mating M CH increased as postpartum re-mating interval increased whileit decreased
aspostpartum re-mating interval increased at 20 daysafter mating. MCH valuesat 2 and
10 dayspost coitumweresignificantly (P<0.05) higher inthedry thanrainy season. Values
are however comparable (P>0.05) at 20 days after mating.

Table7 showstheeffect of postpartum remating interval and season on MCHC of
Doerabbits. MCHC vauesin the Doerabbitswere not significantly (P>0.05) affected by
postpartum remating interval at days2, 10 and 20 after mating. MCHC valueduring the
dry season was significantly (P<0.05) higher than that of therainy season, at day 2 after
mating. Values at days 10 and 20 after mating however did not show any significant
(P>0.05) seasond variation. Thereiswidevariaionin haematol ogica vauesinthedomestic
rabbit. Thesebordersontheinfluenceof age, sex, breed and strain of rabbit, environmental
factors, nutrition of theanima among others(Mitrukaand Rawndey, 1977; Kozmaet al.,
1974). Awojobi, Opiah and Sotuminu (2004) report that haematol ogical valueswerenot
different in non-pregnant, pregnant and lactating Doerabbits. Similarly, LaBordeet al.
(1999) observethat pregnant dam blood val ueswere not appreciably different from that
of non-pregnant rats. Inthedomestic rabbit, thereisdirth of information on the effect of
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concurrent pregnancy and lactation on the haematol ogy of thedomesticrabbit. Theresult
of thisresearch hashowever demonstrated that haematol ogy in the domestic rabbit was
not significantly affected by postpartum remating interval, for samplestakenat 2, 10 and
20 days post coitum. Except for the RBC, all haematological valuesacrossall thethree
mating systemsfell within thenormal rangereported for thedomesticrabbitinliterature.
Thelower RBC valuesacrossall mating systemsat 20 days of gestation agreed with the
report of lower RBC vaue on gestation days20—28 by Kimet al. (2002). However, the
findingsof thisresearch did not show asimilar trend for haemoglobin asreported by these
sameauthors. Kimet al. (2002) report that mean corpuscular volumein pregnant rabbits
increased during the course of gestation. However, such observationwasnot recordedin
thisexperiment. Somenear term valuesof RBC, Hb, haematocrit and MCHC havealso
been reported to decrease but returned to near normal values soon after delivery by
LaBordeet al. (1999). Near term valueswere however not taken in this experiment.
Somedlight differencesin mean corpuscular valuesin relation to remating interval and
season arenot of any practica vaueintheinterpretation of anaemiassinceall thevaues
gill fell withinthenormal ranges.

CONCLUSION

Theresultsof thisresearch hasdemondtrated the existence of natural adaptationto different
postpartum re-mating timewith no del eterious effect on the haematol ogy of the Doerabbit
at least inthe short run. Seasond variationsin haematol ogy have also been shownto be
along narrow limits. Invariably, the Doe rabbit has natural endowment to cope with
concurrent pregnancy and lactation with little or no stress from the standpoint of
haematol ogy. According to Hudson, Schaal, Bilko and Altabacker (1996), during the
reproductive season, wild rabbits mateimmediately after kindling and thenursing of kits
last 25 days. Futureresearch effort should ook at the effect of long timeexposureto early
re-mating sincecommercial Doerabbitsarebred at all seasonsall year round.

Table 1: Effectsof experimental postpartum remating interval and on packed cell volume (PCV) of doerabbits
Re-mating Interval

Parameters GA Inte Sinte Exte SEM Season SEM
1-9 days 10-20 days 21-28 days Dry Rain

PCV (%) 2 38.42 38.86 40.86 1.42 37.85 40.54 1.11

PCV (%) 10 41.07 42.07 41.00 0.63 41.38 41.33 0.50

PCV (%) 20 41.25 41.40 41.71 0.37 41.75 41.25 0.39

Means on the same row are not significantly different (P > 0.05). SEM: Standard error of means.
GA = Gestation Age; Int = Intensive; Sinte = Semi-intensive; Exte = Extensive; SEM = Standard error of means

Table2: Effectsof experimental postpartum remating interval and season onred blood
cell (RBC) count of doerabbits

Re-mating Interval

Parameters GA Inte Sinte Exte SEM Season SEM
1-9 days 10-20 days 21-28 days Dry Rain

RBC (x10mm®) 2 4.19 4.36 4.69 0.27 4.08 4.66 0.21

RBC (x10mm3) 10 4.23 4.31 4.03 0.10 3.65° 4,942 0.08

RBC (x10mm3) 20 3.81 3.85 3.87 0.69 3.74 3.92 0.73

a® Means on the same row with different superscript are significantly different (P <0.05).
GA = Gestation Age; Int = Intensive; Sinte = Semi-intensive; Exte = Extensive; SEM = Standard error of means
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Table3: Effectsof experimenta postpartum remating interva and season on haemoglobin
(Hb) level of doerabbits

Re-mating Interval

Parameters GA Inte Sinte Exte SEM Season SEM
1-9 days 10-20 days 21-28 days Dry Rain

Hb (g/dl) 2 11.81 12.36 12.65 0.28 12.25 12.12 0.22

Hb (g/dl) 10 12.27 12.46 12.10 0.12 12.28 12.24 0.09

Hb (g/dl) 20 12.63 12.50 12.25 0.30 12.30 12.56 0.32

SEM: Standard error of means

Table4: Effectsof experimental postpartum remating interval and season onwhite blood
cell (WBC) count of doerabbits

Re-mating Interval

Parameters GA Inte Sinte Exte SEM Season SEM
1-9 days 10-20 days 21-28 days Dry Rain

WBC (X10%mm3) 2 5.09 5.14 5.09 0.32 4.49° 5.612 0.22

WBC (X10/°*mm?3) 10 5.06 5.33 5.31 0.26 5.47 4.90 0.21

WBC (X10%mm?3) 20 5.30 5.84 5.49 0.82 5.44 5.59 0.87

® Means on the same row with different superscript are significantly different (P < 0.05). SEM: Standard error
of means

Table5: Effects of experimental postpartum remating interval and season on mean
corpuscular volume(MCV) of doerabbits

Re-mating Interval

Parameters GA Inte Sinte Exte SEM Season SEM
1-9 days 10-20 days 21-28 days Dry Rain

MCV (cm) 2 93.83 96.20 88.32 7.64 99.00 87.88 5.96

MCV (cm) 10 99.46 99.02 102.05 3.57 111.94 83.41 2.87

MCV (cm) 20 108.35 108.94 108.41 5.41 113.32 105.13 5.05

Table 6. Effects of experimental postpartum remating interval and season on mean
corpuscular haemoglobin (MCH) of doerabbits

Re-mating Interval

Parameters GA Inte Sinte Exte SEM Season SEM
1-9 days 10-20 days 21-28 days Dry Rain

MCH (mg) 2 28.78 29.31 27.33 2.07 31.552 25.51° 1.61

MCH (mg) 10 29.70 30.02 30.24 0.73 33.682 24.68> 0.59

MCH (mg) 20 33.18 32.52 31.68 0.92 33.00 32.09 0.78

® Means on the same row with different superscript are significantly different (P < 0.05). SEM: Standard error
of means

Table 7: Effects of experimental postpartum remating interval and season on mean
corpuscular haemoglobin concentration (MCHC) of doerabbits

Re-mating Interval

Parameters GA Inte Sinte Exte SEM Season SEM
1-9 days 10-20 days 21-28 days Dry Rain

MCHC (%) 2 30.91 31.91 31.33 0.80 32.572 30.01° 0.63

MCHC (%) 10 29.89 29.63 29.72 0.41 29.71 29.79 0.33

MCHC (%) 20 30.65 30.10 29.30 1.15 29.50 30.53 0.97

® Means on the same row with different superscript are significantly different (P < 0.05). SEM: Standard error
of means
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