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ABSTRACT 

A study has been undertaken to establish the prevalence of rbinitis, or "snuftles", during the 
period 1986-1991. In tbat study, a total of 53632 females and 2752 males have been examined, 
distributed amongst 1869 sampling procedures at 435 rabbitries, with a number of females at 
production comprised between 100 and 2500 does per rabbitry. The rabbit-raising farms were 
located on 37 different provinces of Spain, insular as well as peninsular. 
The mean percentage of rabbits with rbinitis was particularly high, about 40%, but it has been 
substantially reduced during that 6-year period. The ~ influence is important, with a major 
number of affected rabbits during the months of July, August and September of each year. We 
have also found significant differences in the percentage of rhinitis associated with tb.e type of 
rabbitry. 

INTRODUCfiON 

In the husbandry of rabbits as meat-producing animals, the respiratory diseases are those with 
a paramount technical and economical incidence between adult animals (1 ,5 ,6, 7, 1 O, 13, 15, 18). 
Rbinitis is the most common clinical form .(4, 19). It always must be considered as a dangerous 
condition (1), provided it is barmful by its self, and tbat it can be coincident or give rise to other 
severe clinical forms of the respiratory syndrome: pneumonia, otitis, en.cephalitis, metritis, etc. 
(2,5,6,9). 
The pathological processes of the higher respiratory tract, are the result of a combination of 
infecto-contagious and multifactorial causes, to whicb one must add the anatomical features of 
the nasal sinuses of the adult rabbit (6). 
Rhinitis is one of the most typical clinical forms of the flock pathology (3), and it is widely 
diffused amongst the rabbit-raising farms ( 11, 12, 16, 17), specially in those rabbitries with closed 
rabbit buildings (14). 
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When an epidemiological survey is started at one or several rabbitries, the prevalence of rhinitis 
is an important and very useful hygienic indicator ( 1, 11, 16), although to assess precise! y the 
severity of a respiratory process, it is necessary to supplement this information with some other 
parameters, as can be the simultaneous presence of different clinical situations, as can be 
pneumonia, otitis and metritis at the nmsery, and also cocyza, subcutaneous abscesses, 
pneumonia and otitis at the fattening section (17). 
The goal of this work is to study the prevalence of rbinitis within different rabbit populations, 
during a six-year period. In the first part, we studied the intluence of the year, season and type 
of rabbitry. In the second part, we discuss the influence of sex and of the productive stage of the 
doe. 

MATERIALS AND METHODS 

The epidemiological survey was carried out during the period comprised between January 1986 
to December 1991. Throughout the interval ofthe study, 616 different rabbit-raising farms were 
visited, with a number of producing does comprised within 100 and 2500 females per rabbitry, 
being the most frequent number about 150 and 350 does. 
As can be seen from Table 1, the total number of visits was of 3774; a rabbitry visited was such 
one where you can go inside and take a look to the animals; this statement is made because, in 
some cases, we only had a talk with the rabbit raiser, at the office or outside the building. 
The rabbitries examined were those in which a sampling of the lactating does was taken, about 
a 5% ofthe stock, chosen randomly, ifthey had more tban 1000 does, ora 10% ifthey had 1ess 
than 1000 does. The number of rabbit-raising farms smveyed was of 435, with a total of 1869 
examinations. All the sampling procedures were canied out by the same veterinarian, with a 
notebook schedule as tbat showed in the following example: 

where: 
NAME DATE NUM.DOES(E.G.: 160) N= doe 

R = rhinitis 
p G M= mastitis 

N R M p S NP N R M p S NP P = •sore hoclcs· 
1 1 o o o 3 1 o o o o 7 S= mange 
1 o o o o 7 1 o o o 1 10 NP= number 
1 1 o o o 1 1 1 o o o 6 kindlings 
1 1 1 o o 8 1 1 o o 1 4 P = doe < 15 d. 
1 o o 1 o 2 1 o o o o 3 kindling 
1 o o o o 15 1 o o 1 o 7 G = doe >16d. 
1 o o o o 8 1 o o o o 2 lactation 
1 1 o o o 2 1 1 o o o 1 

8 4 1 1 o 8 3 o 1 2 
16 - 7 -- 1 - 2 - 2 

10o:2R1P 
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During the period 1986-1991, 53632 
does were examined individually; 
for each one of them the nose and 
the medial face of the forelimbs 
were inspected very carefully to 
ascertain if rhinitis was present, 
because of the appearance of the 
characteristic mucopurulent 
discharge and/or because they had 
the fm of the front feet clotted. At 
the same time, the presence of 

YBAJt 
SOUJtCB 

JtABBmtD!S 
VISm!D 

NUMBl!ItOP 
VISITS 

ltABII1TR1BS 
I!XA.MIMI!D 

NUMBl!ItOF 
BXAMS 

DOJ!S 
l!XAMlNBD 

11116 

185 

7(1} 

92 

232 

$S48 

1917 19&8 

190 192 

690 709 

!OS 130 

323 314 

7998 8641 

1989 1990 1991 TOI'AL 

197 222 205 6!( 

6SO S21 43S 3774 

IS4 191 177 m" 

365 361 274 1869 

!0981 11200 9263 S3632 

mastitis, wounds in the sole of the Ill!k..!--a-.~--. aft111: ....,._ l'eriad 1916-1991. 
"'llliais,.., ....... ol diffaalrabbilriel, IIOtlbe ~ oflbesix 

limbs or mange, was also ,_s (NUMBER <F EXAMS OR FJtBQUENCY). 

considered. In the year 1990, we 
begin to examine 3-5 males per rabbitry, and since June 1991 a minimum of 10 bucks were 
inspected each time. 
In that study a data bank has been used, which contains the total number of does and bucks 
examined and also those that were ill, for each one of the 1869 sampling procedures performed. 
Amongst the population employed, the 435 rabbitries sampled, there were different climatic 
zones: mediterranean, continental and atlantic, with cold (0-10 oC) and dry winters, but specially 
humid (60-70% RH), and warm (25-35° C) and humid summers, but specially dry (20-30% RH). 
Of them, 27 rabbitries were open-air or semi open-air type, with metal sheet or metal wire cages 
or with cages constmcted with solid concrete; however most of them had closed buildings, with 
static ventilation, by windows, or dynamic ventilation, employing forced-air ventilation systems 
by ovetpreSSUre or air extraction. For that study, we considered only 13 open-air type rabbitries, 
with solid concrete cages, with a total population of 5850 does. This 13 rabbitries wil1 be 
designated TG-2, and all the other rabbitries included in the study will be designated TG-1. 
The factors associated with the animal, feeding and management, are not considered as variables. 
The statistical treatments applied, are described with. each parameter under study. 

RESULTS AND DISCUSSION 

With the general data bank of 53632 does, a factorial analysis of variance was made, where the 
influence ofthe year (1986-1991) and the season (April-June: spring; July-September: summer; 
October-December: autumn; January-March: winter) were investigated. 

SOUJtQ! SUil.. OP DI!OU:BS MEAN 
SQUAUS PRI!I!DOM SQUARJ! 

MEAN 11107S.47 1 11107S.47 
Yl!Aa S21.14 S 104.22 

SIWKlN 2472.76 3 &24.2S 
YzS 2436.16 !S 162.41 

mur.oa. 7S319.47 184S -40.82 

!I!!S1.-~vl---f0rdoe "vi ........ ,...._ 

JI 

-46117.03 
2.SS 

20.19 
3.98 

TAIL 
PII08. 

0.000 
0.026 
0.000 
0.000 

The two sources of variation, year and 
season, are significant as can be seen from 
Jable 2. 
Next, we studied the results as a function 
of the year, as it is shown in Table 3. 
During the years 1986 and 1987 the mean 
percentages of does with rhinitis, 43.55% 
and 41.96% respectively '· were very 

similar to those obtained for the interval 1983-1985, a 41% of rhinitis, with a sample of 3088 
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does coming from 1 O 1 rabbitries (16). Sorne other authors have also obtained results wbich range 
around a 40% of rhinitis (20,12,11), thus representing a relatively high percentage of sick 
animals. Although in our case, from 1983 to 1987 it was maintained above a 40% but, since the 

YJWt 'IOI'AL 
liBAN 

PUQUIINCr 

1H6 232 43.55 
1917 323 41.96 
1911 314 37.24 
1- 365 32.36 
1990 361 29.49 
1991 274 33.05 

TOrAL JIIIP 35.71 

STAMDARD STD.BU.. 
DIIVIA.TION OPIGAN 

17.05 1.1218 
15.74 0.17fi0 
15.92 0.8985 
16.53 0.8653 
15.36 0.1015 
17.G 1.0526 

17.02 0.3931 

COI!JIII. 
VAJUATION 

0.39 
0.37 
0.42 
0.51 
O.J2 
O.J2 

0.47 

last year, an improvement in the 
percentage of affected does has been 
observed. 
To quantify that correlation, a linear 
regression was made between the year 
and the mean yearly percentage of 
rhinitis. The coefficient of COITelation 
obtained was high (r = 0.90 + 0.21) 
and the coefficient of regression was 
negative (- 2. 70 ± 0.65). Considering 

those data, if the rate of decrease is similar to that of these years ( 1986-1991 ), one can estimate 
an annual fall of 2. 70. 
From our point of view, this improvement in the situation is due to a best clinical and 
epidemiological.knowledge about rhinitis, to an enhancement of the environmental conditions and 
to a best application of the therapeutical measures as well as to a reinforcement of the 
prophylactic ones (culling of sick animals and environmental disinfection). 
It is important to remark tbat during the years 1986-1981, there were only 27 rabbitries 
duplicated, which were sampled on each one of the 6 years. If the 92 rabbit-raising farms 
sampled on 1986, had been a1so duplicated dming all the 6 years, the decrease in the percentage 
of rbinitis, may have been even greater. However, the control measures applied to the farms 
recently incorporated to the sampling procedure (1990-1991), were more efficient than those 
applied in the form.er years. 
In Table 4 are shown the results corresponding to the seasonal factor. In a preceding work (16), 

SBAIOII 
'IOI'AL 

liiiiW( 
JIJIIIQOBitCY 

SPJUNG ... 36.69 
svaoam .., 41.76 
AU'I'UIIN 411 33.11 
WDI'ID - 31.65 

TOTAL 11169 35.78 

STANDARD STD.ERR. 
DIM.\11011 OPIGAN 

17.02 0.71 
115.71 0.71 
16.3.5 0.74 
16.24 0.1S 

17.02 0.39 

COEFF. OF 
VA.IUATKIN 

0.46 
0.40 
0.49 
O.Sl 

0.47 

we have observed a variation 
associated with the season of the 
year, but we thought it would be 
imperative to evaluate information 
from some more years. Those 
variations related to the season of 
the year, have also been described 
by some other authors 
(4,8,18,19,20). 

Webster (19,20) examined 4455 rabbits during the period comprised between November 1924 
and August 1925, distributed in four sampling intervals, and with the following results: 46.2% 
in November; 48.9% in February; 49.1% in May and 43.3% in August. This author postulates 
that the periods with a major number of sick animals were September/October and March/ April. 
Our results differ partially from those obtained by W ebster, which, in our opinion, may be a 
consequence ofthe climatic factors. In Spain, summer is cbaracterized by very high temperatures 
and 1ow percentages of relative humidity, specially in the central areas of the countty. All these 
factors constitute a severe threat for the respiratory tract of the rabbit, whicb associated to a loss 
of unspecific protection in the animals, because of a decrease in the feed consumpti.on ranging 
a 20-30%, stimulates an increase in the percentage of sick animals. 
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Tibie S shows another analysis of seasonal means. As can be seen from it, there are big 
differences between sea.sons; if you 
make groups using the statistical 
differences between them, three 
groups are obtained, from greater 
to lesser incidence: summer, spring 
and autumn-winter. In Spain, the 
cold in the winter is generally 
combined with an elevated atlantic 
humidity, which favours a greater 
diffusion of the infecto-contagious 

SII.AION GIIOOP. IIOIAN WIN'I'IDI. AUTUMN 

SUMMB11. A 41.76 9.24* 7.99* 
SPUfG B 36.69 4.62* 3.32* 

AUTUMN e 33.11 1.34NS -
WIII'I'D D 31.65 - 1.46 

~-· ~ of doe- fardoe " of .... widl ....... 
~--Difli:lal: lclll:n- ...... ~ 

Uppa" ...... t (# SIDdra. 
u-- ....... difl1:ralces be!.---

~· -lipitil:at dil'fa"aK:& 
p<O.OOI 

SPaiNG SlDOGIIt 

4.65* -
- 5.07 

3.51 1.65 
5.04 10.11 

diseases. The fact that this situation is coincident with a small percentage of rhinitis affected 
animals, may be a consequence of a greater feed consumption by the does during that period, 
and to a better conditioning of the buildings, which is, .however, on1y an hypothetical association 
in our work; its meaning may also be a decrease in the sensibility of the respiratory apparatus 
of the rabbit during the winter. 
To evaluate the influence of the type of rabbitry considered, a total of 84 sampling procedures 
applied to 3093 does, corresponding to the 13 open-air type rabbitries with concrete cages and 
named TG-2 in Materials and Methods, were cmied out during the period 1986-1991. 
In Table 6 are shown the results of the analysis, as a ftmction of the type of rabbitry, during a1l 
the 6-year period. 

1'1!AII. 
TDBOF NOMBIIII. 'l'OI'AL 

IIOIAN 
ITAMD. ft'D.i!U.. CDIIIF.OF 

....-m. Y DOBSEX. Plti!Q . DBVIAT. OfiMIW( VAJUATION 

1916 TG-1 .5471 229 43.77 17.05 1.12 0.38 
TG-2 70 3 27.00 7.55 4.35 0.27 

1917 TG-1 71571 311 42.94 15.22 0.86 0.35 
TG-2 378 13 19.38 9.92 2.75 0.51 

1911 'J'G.I 8008 m 31.67 14.99 0.17 0.38 
TG-2 S83 11 12.77 !1.75 2.211 0.76 

lte TG-1 1CIZ01 34S 33.46 16.011 0.86 0.41 
TG-2 710 20 13.45 12.05 2.69 0.89 

19110 TG-1 10530 343 30.11 15.45 0.13 0.51 
TG-2 6'30 18 17.83 6.33 U9 0.35 

1,1 'J'G.l 1161 265 33.47 17.48 1.07 0.52 
TG-2 400 ' 210.77 !1.45 3.25 0.46 

probably due to a lack of homogeneity for individual years. 

TUBOF NUIBDDOIIS TOrAL 
MEAN 

STAND. STD.l!Rl OOI!JIP. OF 
aADII'RY 1IXAMlN1!D JlltEQ. DIIYIAT. OJI~ VAJUATION 

'1'0-l ""m 1711 36.65 16.75 0.40 0.45 
10-2 2881 81 16.54 !0.11 1.12 0.61 

As can be seen from the 
table, there are big 
differences between botb 
groups, as it is also 
shown in Table 7. 
The difference between 
the two types is very high 
(20.11 %). being also 
statistically significant 
(t of Student = 16.88, 
p<O.OOl). That 
difference is greater than 
the one obtained in the 
study carried out during 
the years 1990-1991, 

In Table 8 the differences 
within each year are 
represented. 
As can be seen in that 
table. in the years 1986-

DI!!k.Z-·Tftle«a~~W~rJ•U«doelwidl~ 1989 the difference is 
greater than in the last years ( 1990-1991), which is a consequence of the fall in the incidence 
observecl in type-1 rabbitries, already reviewed. This fall has not been obseryed in type-2 
rabbitries. which are stationacy during all the 6 years. 
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YIWI. 
TYPI! 01' RAIIBil1lY 

DIPPEIU!NCI! tSTUDENT 
1'0-1 1'0-2 

1!116 43.77 ± 1.12 27.00 ± 4.35 16.77 3.73* 
1917 42.115 ±0.86 19.38 ± 2.7S 23.S6 8.17° 
1!111 38.69 ±0.87 12.77 ± 2.29 25.!10 10.53* 1,., 33.46 ± 0.86 13.4S ± 2.69 20.01 7.06* 
19!10 30.11 ± 0.83 17.83 ± 1.49 12.27 7.11* 
1!191 33.47 ± 1.07 20.77 ± 3.25 12.70 3.70* 

Ill!!lJ.· Y.t, ~ far doe S vl,_ willl .._. ... 1JP11 vl nllllilricL 
* p<0.001 

All those results cannot be extrapolated to 
other open-air types of rabbitries, and are 
exclusively referred to a model of 
rabbitry which is located within an area 
of 70 Km in the Catalonian coast zone; 
however, they partially agree with the 
observations made by Lieve Okerman 
(14). 

From all the data presented, the following conclusions can be outlined: 
- Rhinitis is a respiratory disease with an elevated mean prevalence (40%) in the 435 

rabbit-raising farms examined. 
- A progressive lowering in the percentage of affected does, has been observed 

throughout the 6 years of the study. 
- The seasonai influence is highly significant, reaching the maximum of affected does in 

sum.m.er. 
- The percentage of sick does may vary as a function of the type of rabbitry, being 

remarkable an open-air model with a level of rhinitis much more lower than the mean. 

Ad:nowledge~~~D~U: We thank Montse Saco for her help in preparing the ttanslation and writing 
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