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ABSTRACT

Robustness is related to less sensitiveness ssrel diseases. The objective of this papersgitty
biomarkers of resilience to disease in two comnaénciaternal lines, a robust line founded using
longevity criteria (line LP) and a standard line€l A) after stimulation by vaccination againstbéb
haemorrhagic disease (RHD). No clear differencevimite blood cells (WBC) was found between
lines before and after vaccination (P=0.80). Thén& showed lower percentage of lymphocytes (-
7.13%, P=0.99), lower percentage of monocytes 29,3 P=0.98) and higher percentage of
granulocytes (+9.26%, P=1.00) than the LP line.sEhdifferences were maintained after vaccination.
Lower percentage of lymphocytes in line A suggestsigher disease sensitivity of this line, it is
known that lymphocytes are involved in the adapfivenune system. A higher basal C-reactive
protein (CRP) concentration was observed in thee Ar(+41.40 pg/ml, P=1.00). After vaccination, the
A line still shows higher CRP concentration (+23i8fml, P = 0.97), but it should be noticed that th
LP line showed a higher response to stimulatiorvégcination than the A line (+14.6 pug/ml, P =
0.93) and this is related to a good functionalifyttee inflammatory system (McDade et al., 2005).
There is not enough evidence of having differeroetsveen lines in bilirubin before vaccination
(P=0.83) but line A showed lower bilirubin than i line after vaccination (-0.14 umol/l, P = 0.93)
This weak response to stimulation in line A coudddxplained by a high susceptibility to diseases of
this line. Both lines showed similar concentratiafigriglycerides and cholesterol before and after
vaccination, but the response to vaccination wahdrti in the LP line than in the A line for
triglycerides (+0.05 umol/l, P = 0.90), which isated to a good functionality of the liver metalsati

in combating infections and reducing inflammatioRabbit females from line LP showed better
disease biomarkers results than line A, which cteldelated to a higher resistance to diseases.
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INTRODUCTION

Intensive rabbit producers are interested in hawvioigust reproductive females; i.e., as defined
Berghof et al., (2019), does with high productivatyd resilience to external stressors. Robust f&snal
are less sensitive to stress and diseases. A wayeaguring robustness is using biomarkers. Acute
phase proteins and haematologic parameters arsicalhdiomarkers to measure sensitivity to
inflammatory or infectious processes (Ferrian et2013; Garcia-Quiros et al., 2014; Argente et al.
2019; Gunia et al., 2019). Moreover, some lipidd proteins in blood related to fat metabolism are
also used as biomarkers of resilience because stutdies show changes in the liver fat metabolism as
part of the immune response process (Argente,2Gi9).

The objective of this paper is to study biomarkersdisease resilence in two commercial maternal
lines, a robust line founded using a longevityeriiin (line LP) and a standard line (line A), after
stimulation by vaccination against rabbit haemagitaisease (RHD).



World Rabbit Science Association
12th World Rabbit Congress - November 3-5 2021 - Nantes, France, Communication P-07, 4 pp.

MATERIALS AND METHODS

All experimental procedures involving animals wexpproved by the Universitat Politecnica de
Valéncia Research Ethics Committee.

Experiment animals

A total of forty-four females from two differentlhit lines were used in this experiment. Twenty-one
females from the T5generation of a robust line founded using longestiteria selected for litter size

at weaning (line LP; Sanchez et al., 2008) and tyvéree females from the BOyeneration of a
standard maternal line selected for litter sizee(lA; Ragab and Baselga, 2011). Line LP was founded
with females with a minimum of 25 parities and Imgvan average prolificacy per parity close to the
average of the Spanish commercial population irRZ0kits per parity).

Blood sample collection

Blood samples were taken at hour zero from therakear artery from each doe at eighteen weeks of
age, and they were collected into two tubes, omeanas tripotassium ethylenediaminetetraacetic acid
(K3-EDTA) and the other contains Litio-Heparin. Thébe with Litio-Heparin was centrifuged at
4000 rpm for 15 min for the biochemical analysigir{ibin, cholesterol and triglycerides). Each K3-
EDTA sample was divided into two aliquots, one adigwas used to haematological analyses, and the
other one was centrifuged at 4000 rpm for 15 mintliie determination of the concentration of C-
reactive protein (CRP). After blood collection, falles were vaccinated subcutaneously against rabbit
haemorrhagic disease (ERAVAC, Hipra Laboratory oG, Spain) in order to stimulate the immune
system. After 72 hours of vaccination, two bloothpkes were taken to quantify the same parameters.
The plasma obtained by centrifugation was store8G2 C for posterior analysis.

Haemogram

White blood leukocyte count (WBC), and the percgataf lymphocytes, granulocytes and monocytes
were measured in 21 females of the A line and irfe2Bales of the LP line, before and after the
vaccination. These parameters were assessed by A0 Hematology Analyzer (Siemens
Healthcare Diagnostics, Erlangen, Germany).

Assessment of C-reactive protein and biochemical pameters

Twenty females of each line were used, before &ed the vaccination to perform these analyses. C-
reactive protein concentration was quantified in f2thales of each line, using a commercially

available ELISA kit for rabbits (catalogue humbel1@-5; Life Diagnostics Inc., West Chester, PA,

USA).Plasma concentrations of bilirubin, choledteamd triglycerides were analysed using a

standardized and automatic method Spin model 280t ueagents from Spinreact (Girona, Spain).

Statistical Analysis
A bayesian analysis was made using the followingeho

Yik= M + P+ LHj + L+ b Xic+ e

where pis the dam permanent effect, Lid the effect of Line-Hour (four levels: the A dirbefore
vaccination, the LP line before vaccination, thén® at 72 hours after vaccination and the LP ahe
72 hours after vaccination)y Lis the effect of batch (three levels), b is tegression coefficient, K

is the covariate weight of female at hour zero gpds the residual term. The dam permanent effect
was normally distributed with medhand variancdcpz. Residuals were normally distributed with
mean0 and variancés,’. Residuals and dam permanent effects are unctelBounded flat priors
were used for the rest of the effects and the mees Marginal posterior distributions of the
differences between lines were estimated for aknowns using Gibbs sampling with the program
Rabbit developed by the Institute for Animal Scenand Technology (Valencia, Spain). The
following parameters were obtained: the medianhef difference (D), the highest posterior density
region at 95% (HPD95%) and the probability of thifedence being higher than zero when D > 0 or
lower than zero when D < 0 (P).
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RESULTS AND DISCUSSION

Features of the marginal posterior distributionshef differences between the A and the LP lines for
immunological parameters, before and after stinmiaby vaccination, are given in Table 1. Before
and after vaccination, there is not enough evidefideving differences between lines (A and LP) in
WBC (P=0.80). The A line showed a lower percentaféymphocytes (-7.13%, P=0.99), a lower
percentage of monocytes (-2.32%, P=0.98) and ahigércentage of granulocytes (+9.26%, P=1.00)
than the LP line. These differences were maintaiaftér vaccination (-5.38 %, P=0.96 for
percentages of lymphocytes; -3.93 %, P=1.00 focqgreénges of monocytes and +9.70 %, P=1.00 for
percentage of granulocytes).

Gunia et al. (2019) showed lower percentages ofphauytes in susceptible rabbits than control
rabbits after inoculation witRasteurella multocidalt is known that lymphocytes are involved in the
adaptive immune system. Thus, these results sugésgher disease sensitivity of the A line. Highe
basal CRP concentration was observed in the liGe4A.40 pug/ml, P=1.00).

After vaccination, the A line still shows higher ERconcentration (+23.81 pg/ml, P=0.97) but it
should be noticed that the LP line shows a highspanse to stimulation by vaccination than the A
line (+14.6 ug/ml, P=0.93). Low basal CRP concdiutnais related to a lower sensitivity to disease
(Markanday, 2015) and a higher increase in resptinsémulation by vaccination is related to good
functionality of the inflammatory system (McDade at, 2005). Similar results were obtained by
Argente et al (2019) in two lines divergently sédeicby environmental sensitivity. Thus, it could be
expected higher resistance to disease in the leRhian in the A line.

Tablel: Features of the marginal posterior distributiorttad differences between the A line and the
LP line for immune parameters.

A LP Daip HPDgsy, P
Wec padny SR 128 11 3514 om
Lymphocytes (6)  ‘Afar o 303 A7 44 41705 ose
Monocytes 99 S 1o 20 % %218 100
Granulocytes (% aer 475 %0 070  4nise 100
oRP (ugim) a5 296 257 osdes 0%

A= median of the line A; LP= median of the line LB, p= differences between line A and line LP; HRJp= highest
posterior density region at 95%; P = probabilitytted diference being >0 whern,2->0 or being <0 when [ p<0; WBC =
white blood cells; CRP= C-reactive protein.

Table 2 displays the medians of the differencesvéen the A and the LP lines for biochemical
parameters before and after stimulation by vaccinatThere is not enough evidence of having
differences between A and LP lines in bilirubindrefvaccination (P=0.83), but line A showed lower
bilirubin than the LP line after vaccination (-0.finol/l, P=0.93). This weak response to stimulation
in the A line could be explained by a high susdslity to diseases of this line (Argente et al. 19D

Both lines showed similar concentrations of triglsides and cholesterol before and after vaccination
but the response to vaccination was higher in tAdilhe than in the A line for triglycerides (+0.05
pmol/l, P=0.90., data not shown in table 2), whishrelated to a good functionality of the liver
metabolism in fighting infections and decreasintpmmations (Barcia and Harris, 2005).
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Table2: Features of the marginal posterior distributiorttad differences between the A line and the
LP line for biochemical parameters related to lifigrctionality.

A LP Da-p HPDgsos P
T N | R
o e 0 0% om mow oo
Cholesterol (mmolf) Moo 1% 13 oo 026021 056

A= median of the line A; LP= median of the line LB;. = differences between line A and line LP; HRJ)= highest
posterior density region at 95%; P = probabilitylaf difference being >0 when >0 or being <0 when B <0.

CONCLUSION

Rabbit females from line LP, founded using a lorityeeriterion, showed better disease biomarkers
results than a standard line A, which could beteel&o a higher resistance to diseases of LP line.
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Context and objectives: Intensive rabbit producers are interested in having does
with high productivity and resilience to external stressors. The objective of this paper
is to study biomarkers for resilence in two commercial maternal lines after stimulation
by vaccination against rabbit haemorrhagic disease (RHD).

Animals: Methods :

- 21 females from a robust
line founded using a
longevity criterion (line LP)

- 23 females from a standard

Eighteen weeks of age After collecting blood samples, 72 hours after vaccination

vaccination against rabbit I:
l Blood sample haemorrhagic disease Blood sample | l

Iine (Iine A) To estimulate the immnune system ‘
White blood leukocyte count (WBC)
% lymphocytes, % granulocytes, %monocytes
C-reactive protein (CRP)]
Results :

Proteins related to fat metabolism:
bilirubin, cholesterol and triglycerides

Patron showed for haematological

Datp P Date P

- Before vaccine After vaccine

narameters suggests a lower
WBC (x10%/l) 0.80 0.81 . L .
-- - disease sensitivity of the line L.
— o
- 0.98 - 1.00 Before vaccine b, ,=+23.81 pg/ml
(P=0.97)
Granulocytes (%) + 1.00 1.00 Higher response in L after vaccine
1.00 (+14.6 pg/ml, P=0.93)
CRP (ng/mi) 0.97 These results for CRP suggest a
lower sensitivity to disease and a
ilirubin (umol/ . .
el e 0.83 0.93 good functionality of the
Triglycerides (mmol/l) 0.83 - 0.54 L:g;z:j;ﬁ:?nszit:?’
+
Cholesterol (mmol/I) 0.62 0.56 ‘
- |2 Line L showed lhigher bilirubin
D, = differences between line A and line LP (Green color when difference is concentration after vaccination
positive, Red color when difference is negative); P = probability of the
difference being >0 when D, ;>0 or being <0 when D, ,<0; WBC = white (DALP=O-14 l«lm0|/|; P=093)

blood cells; CRP= C-reactive protein.

Take home message : Rabbit females from line LP, founded
using a longevity criterion, showed better resilence biomarkers
results than the standard line A which could be related to a
higher resistance to stress and diseases of LP line. M
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