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GENETIC ANALYSIS ON LUNG INJURY IN FOUR STRAINS OF MEAT RABBIT 

M. Baselga, J. Deltoro, J: Camacho, A. Blasco 

Departamento de Ciencia Animal. Universidad Politécnica de Valencia 

Camino de Vera, 14. 46020 Valencia. Spain. 

INTRODUCTION 

Respiratory troubles is one of the most important diseases 

associated wi th rabbi t production. Their significance is due to their 

high frequency, to the economic loses that they cause and to the 

difficu1ty of control. 

The organisms responsible are Pasteurella multocida and 

Bordetella bronchiseptica, the frequency of ... the first being higher 

(RENAULT, 1984). This organism seems to be ubiqui tious in all rabbi t 

farms. It is transmi tted by a ir and through direct contanct between 

animals or with infected material, such as the watering nipples (PATTON 

et al., 1984). 

The symptoms vary wi th the severi ty of the disease and can 

include rhini tis, broncho-penumonies, genital infections, torticollis, 

abscesses and death (GODARD, 1980). All these symptoms have important 

economic consequences, thus it would be interesting its control. 

Elimination of sick ·anima1s, hygenic environment, vaccination, 

medicamental treatments and others have revealed themselves as 

insufficients to a effective control of this disease. 

It could also be beneficia! to develop strains selected on their 

genetic resistance to the respiratory diseases. 

4th WORLD RABBIT CONGRESS 

120

Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 120-128



121 

The authors only know the anouncernent of the OSU Rabbit Research 

Center ( 1981, 1982) about the development of a pasteurella resistant 

strain. Unfortunately, the methodology used to develop this strain has 

not been reported. Also, natural resistance to pasteurella infections 

has been pointed out in rabbits (LELKES et al., 1985). 

There are severa! mechanism involved in the resistance of animals 

to bacteria! infections. In most of thern genetic variation 

(EDFORS-LILJA, 1986) has been detected. The above inforrnation should 

encourage sorne research specifically devoted to the improvernent of our 

knowledge of the genetic bases for resistance to respiratory diseases. 

The lung is one of the main targets of tnese diseases. Our aim is 

to analyse the nature of the variation in lung injury, the lung lobes 

being inspected just after slaughtering. 

MATERIAL AND METHODS 

Four strains of rabbits selected to irnprove their litter size at 

weaning (A, V) or their post-weaning growth rate (R, B) were used. The 

strain A is a New Zealand Whi te, the B is Californian and R and V are 

sinthetics. Rabbits are rnated at first when they are 4 rnonths old. They 

are mated again nine days after kindling. Weaning is made at 28 days and 

the growing period finished at 70 days. At this time the rabbi ts are 

slaughtered and their lungs are inmediately inspected. Each of the four 

lobes is scored from Oto 5 to determine the extension of-its lesions. A 

lobe scored wi th O has not les ion, and 5 means maximun extension of 

lesiona. 

The study began in march-1985. It spent 15 months and was divided 

into 5 seasons of three months duration. The sire, dam, parity number 

and season associated with every progeny scored were recorded, as well 

as the pedigree of the sires and dams. 

The number of sire, dams, litters and progeny by strain are shown 

in Table 1. 
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useful for large, sparse, positive-definite and symmetrie matrices. 

RESULTS AND DISCUSSION 

Maximum likelihood requires an i terati ve algori thm. After- fi ve 

iterations eonvergency was reached in the total output of the analysis, 

only wi th the exception of ~ whieh continued going doim. Computing 

eost forced us to stop the process after the fifth i teration, 

however U~ 1 S were enough lOW to COnsider the resul ts r.eliable. 

Table 2 shows the estimation of the pari ty effects on the lung 

seore expressed as differences between them and the first parity. 

The effect of parity is quite low. The maximum difference within 

strain being 0.27 in strain R. It is also remarkable that the effect 

increases when the litter number increases only in strain V. This result 

can be expected by accepting that the dam is an impor.tant factor for 

transmiting the disease and the risk of transmission increases with the 

age of the dam (PATTON et al., 1984). A doe shows symptoms of 

respiratory troubles when is culled after weaning its litter. The strain 

V has been the leas oulled, and the strain B the most; this culling 

could account for the opposite arder of the effects in both strains. 

The meaning of table 3 is the same of table 2, but referred to 

year-season effects. The importance of these effects is higher than the 

importance of the parity ones. The maximun difference is 0.83 points

corresponding to the diference between the best year-season for the 

strain B ( 5) and. the worst ( 3). Wi th the only exception of strain B, 

the worst year-season effect on lung injury is the year-season number 4. 
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Table 2. Number of rabbits scored {N) and estimates {X) of the parity 

effects expressed as differences between them and the first 

litter in strains R, B, A and V. 

Paritl 

Strain 1 2 3 4 or + 

N 215 173 121 239 
R 

X o -0.10 0.14 -0.13 

N 251 139 74 64 
B 

X o -0.02 -0.09 -0.15 

N 517 393 147 173 
A 

X o 0.02 -0.16 0.05 

N 654 549 378 686 
V 

X o 0.02 0.15 0.21 

The reason cou1d be that it inc1ude data from december 1985 to february 

1986, the coldest season of the five studied. 

Table 4, shows the estimates of variance componente corresponding 

to breeding values { Ui)' maternal effects ( aa)' individual effects (a¿) 
and intra-individual effects ( ¡;2). The phenotypic variances 

e 
corresponding to the values of Table 4 are 2.28, 2.17, 2,76 and 2.15 for 

strains R, B, A and V, U~ has significantly higher values than ~ , ua 
has values like a~ {0.25 aq, Di being the additive variance) and a~ 
and a2 also have similar values. 

e 

The estimates of heritabilities and repeatabilities are in Table 

5. The repeatabili ty ranges between 0.45 and O. 55. These high va1ues 

indica te the similari ty of the injury of the four lung lo bes of a 

rabbit. 
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Tab1e 3. Number o~ rabbi ts scored (N) an!f estimates (x) o~ year-seas.on 

effects (x) expresaed as differences between them and the ~irst 

year-season in strains R, B, A and V. 

Year-season 

Strain 1 2. 3 4 5 

N 153 176 82 168 169 
R 

X o -o.oa -0.26' 0.03 -0.42 

N 98 136 108 109 77 
B 

X o 0.67 0.75 0.01 -o.oa 

N 188 567 195 177 173 
A 

X o 0.28 0.21 0.32 0.04 

N 409 971 334 289 264 
V 

X o 0.02 -0.12 0,22 -0.03 

Table 4. Estimates and standard errors (SE) o~ the variances of breeding 

values ( (}.~), maternal etfects ( a 2M) . i_.ndi vi dual eff'Jcta ( a~) 
and error e~f'ects ( a2) in strains R, B, A and V. 

e 

Strain ¡¡l +SE 
B- u¡:!:. SE U~:!:. SE u2 +SE 

e-

R 0.10 + 0.05 0.06 + 0.06 1.03 + 0.08 0.99 + 0.03 

B 0.09 + 0.05' 0.13 + 0.08 0.83 + 0.09 1.03 + 0.04 

A 0.09 + 0.03 0.02 + 0.04 1.Hi :!:. 0.08 1.41 + 0.03 

V 0.04 + 0.02 0.04 + 0.02 0.97 + 0.05 1.06 + 0.02 
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Table 5. Estimates of the heritabilities of lobe score (h2 ) and rabbit 

average score (~), and repeatability of lobe score (r) in 

strain R, B, A and V. S.E. Standard error 

Strain h2 + SE h4 !. SE r + SE 

R 0.18 + 0.09 0.28 + 0.16 0.53 + 0.04 

B 0.17 + 0.10 0.28 + 0.14 0.55 + 0.04 

A 0.13 + 0,05 0.22 + 0.09 0.45 + 0,02 

V 0.07 + 0.03 0.12 + 0.05 0.50 + 0.02 

The estimates of th~ heritability range between 0,07 and 0.18 for 

the l?be score, and between 0.12 and 0.28 for the rabbit average score. 

There is a respiratory disease in swine called atrophic rhinitis 

caused by Bordete1a bronchiseptica as principal agent. EDFORS-LILJA 

(1986) reviews heri tabili ty estima tes of resistance to this disease 

finding out that these estima tes range from O .12 (KENNEDY and MOXLEY, 

1980) to 0.60 and that most of the estimates are below 0.25. These 

resul ts mean that there is a genetic bases of resistance to atrophic 

rhinitis in swine. 

Our resul ts ha ve the same meaning and show that there is sorne 

scope to improve the genetic resistance to respiratory diseases in 

rabbi t population. Apparently i t was done by the osu Rabbi t Research 

Center (1981) but unfortunately the pasteurella-resistant strain seems 

to be lost. 
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Rabbi ts from f'our straine, slaughtered at 70 days, were scored 
just a:fter :for lung lesiona, Every lo be was scored between zero and 5 
(0, meaning no lesiona; 5, meaning maximun injury). The number of 
rabbits scored were 748 in the strain R, 528 in strain B, and 1230 and 
2267 respectivily for the strains A and V. The scoring of every lobe was 
analysed under a model which included: the litter number and the 
year-season as fixed effects, the breeding value of the sire and the 
dam, the maternal effect and the individual effect on the four lobea, as 
random e:f:fects. 

The estimation of the variance componente, relatad to the random 
ef':fects was made by the maximum likelihood method. The equations of the 
model were solved by using a direct method, developed for symmetric, 
de:finite positive sparse matrices (the reverse Culthill-McKee olgarithm 
and Cholesky factorization). 

The score heri tabili ty estimates of each lobe ranged between 
O. 07+0. 03 and O .18+0. 09. The repeteabili ty estima tes ranges between 
0.45+0.02 and 0.55+0.04. These resulte show that the genetic basis for 
resistance to the fung lesiona is substantial. 

The estimates of the litter number and year-season effects were 
not significant or consistent between strains. 

ANALISIS GENETICO DE LAS LESIONES PULMONARES EN CUATRO LINEAS 
DE CONEJO DE CARNE 

Tras el sacrificio, a los 70 días de edad, se puntuaron los 
lóbulos pulmonares de conejos pertenecientes a cuatro líneas, respecto a 
la extensión de las lesiones que presentaban. Una puntuación de o 
significaba que no habían lesiones y una puntuación de 5 indicaba que la 
extensión de las lesiones era máxima. Se puntuaron 748, 528, 1230 y 2267 
conejos en las líneas R, B, A y V respectivamente. El carácter fue 
analizado a ~és de un modelo mixto que incluía el número de camada y 
el año-estacit! como efectos fijos, y el valor de mejora del padre, de 
la madre, los efectos maternos y los individuales sobre los cuatro 
16bulos como efectos aleatorios. 

Las componentes de varianza se estimaron por máxima 
verosimilitud. Las ecuaciones del modelo se resolvieron a través de un 
método directo desarrollado para matrices simétricas, definidas 
positivas y vacías (algoritmo de Cuthill-McKee invertido y :factorización 
de Cholesky) • 

Las estimas de la heredabilidad de la puntuación de cada lóbulo 
oscilaban entre 0.07+0.03 y 0.18+0.09 y las de la repetibilidad entre 
0.45+0.02 y 0,55+0,04"indicando qÜe la base para la resistencia genética 
a laS lesiones pÜlmonares es apreciable. Las estimas de los efectos del 
número de camada y del año-estación no mostraron significación, ni. 
consistencia ~ntre estirpes. 
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