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ABSTRACT: Blood samples from a total of 129 rabbits comprising
fatteners (4-24 weeks) and adults (>24 weeks), males and females, and
two breeds (New Zealand White and mixed) were analysed for
haemoglobin concentration (Hb), haematocrit (Ht), mean corpuscular
haemoglobin concentration (MCHC), white blood cell count (WBC),
differential WBC (neutrophils (N), lymphocutes (L), eosinophils (E),
monocytes (M), and Basophils (B)), and plasma protein (PP)
concentration. Mean values for these parameters were given as :
Hb : 123.0 gm/l ; Ht: 38.6% ; WBC : 6.9x 10%l; N :469% : L 39.2% ;
E:09%;M:44%;B:21% ; PP :66 gm/lland MCHC : 319 gm/l. These
mean values were found to be comparable to those reported from other,

normally temperate, countries. However, mean values in our study for Ht,
N and M were found to be higher and that for L to be lower than previously
reported. Significant differences were found between New Zealand White
and mixed breed for WBC (8.1 vs. 6.4 x 10%f) and for L (36.7 vs. 28.9%).
Significant differences were observed between males and females for M
(6.0 vs. 3.7%) and for B (1.4 vs. 2.6%). Fatteners differed significantly
from adults in mean values for M only (3.8 vs. 5.9%). It is proposed that
mean haematological values from this study can serve as a benchmark for
domestic rabbit populations in the wider Caribbean.

RESUME : Quelques paramétres sanguins chez le lapin de Trinidad
(sub-tropiques), Antilles.

La concentration en hémoglobine (Hb), le taux d’hématocrite (Ht), la
concentration moyenne d’hémoglobine globulaire (MCHC), le nombre de
globules blancs (WBC), la composition des globules blancs (neutrophiles
(N), lymphocytes (L), eosinophyles (E), monocytes (M), et basophyles (B))
ainsi que la taux de protéines du plasma (PP) ont été analysés sur des
échantillons de sang provenant de 129 lapins, comprenant des sujets a
I'engraissement (4-24 semaines) et des adultes (> de 24 semaines), méles
et femelles, de deux races (Néo-zélandais Blancs et croisés). Les valeurs
moyennes de ces différents paramétres sont : Hb : 123.0 gnvl ; Ht : 38.6%
;WBC :6.9x 10"l ; N :46.9% ; L :39.2% ; E: 0.9% ; M:4.4% : B :
2.1% ; PP : 66 gm/l et MCHC : 319 gm/l. Ces valeurs moyennes sont

comparables a celles enregistrées dans des pays tempérés. Cependant,
dans notre étude, les valeurs moyennes de Ht, N et M sont supérieures et
celle de L inférieure & celles déja connues. Il a des différences
significatives entre les races Néo-zélandais Blancs et croisés concernant
WBC (8.1 vs. 6.4 x 10%/l) et L (36.7 vs. 28.9%). On observe aussi des
différences significatives entre males et femelles pour M (6.0 vs. 3.7%) et
pour B (1.4 vs. 2.6%). Les jeunes a l'engraissement différent
significativement des adultes seulement pour les valeurs moyennes de M
(3.8 vs. 5.9%).Ces valeurs hématologiques moyennes peuvent étre
proposées comme réeférence pour les populations de lapins domestiques
dans toutes les Caraibes.

INTRODUCTION

The government of Trinidad and Tobago has identified
rabbit meat as an alternative source of animal protein for
the human population. Through the Ministry of
Agriculture, it supplies advice on production methods and
a veterinary service to rabbit farmers. Most rabbit
enterprises are small, however, a relatively large well
managed rabbitry was sought to establish baseline
haematological data for use as a reference for normal
values since no previous work had been reported for the
Caribbean area. The rabbitry of the Department of Food
Production, University of the West Indies (UWI) was
selected for this purpose. The breeds represented were New
Zealand White (NZW), Californian, Checkered Giant and
Flemish Giant, and there was much cross-breeding between
them.

MATERIALS AND METHODS

One hundred and twenty-nine (129) rabbits, four
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weeks and older, were bled over a period of four months
from either the middle or marginal ear vein using an
established technique (OKERMAN, 1988),

The pure white rabbits were regarded as having a high
percentage of New Zealand White (NZW) inheritance and
were identified as belonging to that breed. The other
colours were either black, brown, grey, or combinations of
these colours and white and they were identified as being of
mixed breed. The existing management and production
practices had the animals grouped by age as fatteners (4-24
weeks) and adults (>24 weeks). The sex of the rabbits was
noted.

The rabbitry was reasonably well managed where
rabbits were housed in all-wire cages, fed on poultry broiler
pellets (18% crude protein) and wilted grass free choice.
The animals were apparently in good health.

The climate of Trinidad and Tobago is humid,
subtropical with mean day-night temperatures varying
between 32-21°C.

Blood samples were collected on anticoagulant
(EDTA) and submitted to the laboratory where estimations
were done for haemoglobin concentration (Hb) using the
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the Goldberg refractometer (TS Meter) as described
by JAIN (1986).
All observations were recorded and analyzed

Table 1 : Means, standard errors and ranges for various
haematological parameters for all rabbits.

Parameter No Mean(xSE) Range using the GLM procedure in MINITAB Release 11
Haemoglobin (zm/L) 120 1230(@120)  85.0-1600 (MINITAB Inc., 1996). The analys;s of variance
Haematocrit (%) 129 386 (<033 29.50 (ANOVA) was done to test fgr any differences due
White Blood Cells (x10%/uL) 128 6.9 (+ 0.23) 14-14.0 to breed, sex and age of rabbits. The ANOVA also
Neutrophils (%) 127 469 (x124) 17-86 included possible first-order interaction among
(x10*/uL) 33(0.14) 0.56-8.1 these.
Lymphocytes (%) 127 392(x132) 6-74
(x10%/uL) 2.7 (+0.12) 0.34-72
Eosiniphils (%) 127 09@0.12) 0-6 RESULTS
(x10%uL) 0.1 (= 0.01) 0.00-06
Monocytfs (%) 127 44039 0-22 Table 1 shows the means, standard errors and
(x107uL) 0.3 (+ 0.03) 0.00-21 ranges for the parameters studied. Table 2 shows
Basophils (%) 127 2.1(0.22) 0-14 .
x10%uL) 0.1 (£0.02) 0.00-09 mean values, associated standard errors and levels of
Plasma Protein (gm/L) 127 66.0 (= 1.00) 0-90.0 significance for the animals according to breed, sex,
Mean Corpuscular Haemoglobin and age.
Concentration (gm/L) 127 319.0(x2.0) 264.0466.0 The analysis of variance revealed that there was

no significant difference (P > 0.05) between NZW
and mixed breed except for WBC and lymphocyte percent
(P <0.05) and absolute lymphocytes (P <0.01). Significant
sex effects were observed on the monocyte percentage (P
<0.01) and the monocyte absolute value, and both basophil
values (P < 0.05). There were also significant age effects
on percent and absolute monocyte values (P < 0.05). For
the monocyte values, the interaction between age and sex
was significant (P < 0.01) and values for male adults were

Spencer Haemoglobinometer, haematocrit (Ht) by the
microhaematocrit method, mean corpuscular haecmoglobin
concentration (MCHC), white blood cell count (WBC)
using the leukocyte-diluting pipette and differential WBC
(neutrophils - N; lymphocytes - L; eosinophils - E;
monocytes - M; basophils - B) as described by Benjamin
(1969).

A small portion of each sample was centrifuged and its
plasma protein concentration (PP) was determined using

Table 2: Effect of breed, sex and age on mean haematological values in rabbits.

Breed Sex Age
Ttem NZW Mixed Males Females Fatteners Adults
Mean Mean Sign. Mean Mean Sign. Mean Mean Sign.
&S.E) &S.E) & S.E) &S.E) S.E.) & S.E)

No. of animals 53 26 46 82 72 42

Hb (gm/L) 126(x2.1){ 125@&28)i NS 124 (£ 1.8) 122(+x1.8){ NS 123(x1.9)1 124(x23){ NS
Ht (%) 38.6(x059) | 374(=0.78)] NS | 383(x064)] 382(£049)! NS 385(x0.52) | 38.1(x0.62){ NS
WBC (x 10%uL)| 817 041)} 64" (+0.54) * 67(x041)! 68(x032)! NS 66" (£033)1 69(x040){ NS
N (%) 454" (£236) 153.0" (£3.06)] NS [434"(x231)] 489" (+178)] NS | 47.77(x1.88); 44.6(x2.23)| NS
(x 10%/uL) 3770271 34" (035! NS 297 (+026)1 337(x020)! NS 327 021) 31025} NS
L (%) 36777 (£2.13) | 28.9(+2.76) * 4097 (+2.14)} 383" (x165)] NS | 374" (x1.75)| 41.8(x2.07)| NS
(x 10%uL) 307022y 19028 ** 275 021)] 26" (x0.16){ NS 247 (*0.17)1 29=020)] NS
E (%) 0570200 10(x026){ NS 1.0"(+023)] 097 (x0.18){ NS 09" (0.19); 1.0(x023){ NS
(x 10°/uL) 0.04" (£0.02) | 0.06(£0.02){ NS [007"(£0.02)| 0.06™ (x001)| NS | 0077 (001)} 006(x002)} NS
M (%) 6.17(£0.73)1 59(x095i{ NS 60" (+088) 377(x052)1 ** 3.87(+0.55)1 59(x065) ] *
(x 10%uL) 0.5 (*£0.06)} 04(x008); NS 047 (005 03" (004 * 037 (004! 04005} *
B (%) 247(038)1 20(x049){ NS 147 (=041 26 (031 * 1.6 (+033) 24(x039 ! NS
(x 10%uL) 027 (=0.03)] 01(x004)! NS 0.1'(*0.03)] 02°@002); * 0.1 (002)] 02(+003)i NS
PP (gm/L) 68" (+ 1.9) 65(x25)1 NS 67 (£2.1) 65" (1.6){ NS 64" (£ 1.7) 68(£2.0)! NS
MCHC (gm/L) 325(3.1)F 329(4.1) NS 321 (3.7 320(£2.9){ NS 318(x30)} 323@36){ NS

Hb=Haemoglobin; Ht= Haematocrit, WBC=White Blood Cell Count; N=Neutrophils; L=Lymphocytes; E=Eosinophils; M=Monocytes, B-Basophils; PP=Plasma
Protein; MCHC=Mean Corpuscular Haemoglobin Concentration

NS : Not significant at P>0.05; *P <0.05; **P <0.01.
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1 ( *One fewer animal than recorded in first row, *"Two fewer animals than recorded in first row
(N.B.: Breed not identified for 50 animals, sex not identified for 1 animal, age not identified for 15 animals).
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Table 3 : Mean (and S.E.) for monocyte values in
rabbits for sex by age subclass

Sex
Age Male Female
Fatteners(%) 3.5 (+0.86) 40 (+0.68)
(x10%uL) 0.27 (+ 0.07) 0.28 (+ 0.05)
Adults (%) 85 (+1.04) 33 (+0.79)
(x10%uL) 0.59 (+ 0.08) 0.25 (+ 0.06)

Interaction significant at P<0.01

higher than other categories (Table 3). No other significant
interactions were observed.

DISCUSSION

This study sought to establish normal values for
haematological parameters in subtropical rabbits in
Trinidad in the hope that the values could be applicable to
the wider Caribbean. The rabbits sampled were healthy and
met production expectations of the livestock scientists
(RASTOGIL, 1984, 1987).

In general, values obtained were similar to those
reported for NZW rabbits by FOWLER (1986). However,
our mean values for haematocrit, neutrophils and
monocytes were higher and those for lymphocytes were
lower. A more meaningful comparison of results was
difficult because of the omission of the standard errors
associated with the mean values presented in FOWLER's
study. Nonetheless, the mean values for the various
parameters measured in this study always fell within ranges
reported by Fowler, except in the case of lymphocytes
which were less than the minimum and monocytes which
exceeded the maximum.

When our results for the various white cell values were
compared with those obtained by KABATA er al. (1991), it
was found that our mean values were within the ranges
reported by them. AYYAT and MARAI (1996) reported on

total plasma protein concentrations in NZW rabbits, raised
under subtropical Egyptian conditions on different dietary
protein-energy levels, and observed values similar to ours.
Since the rabbits used for this investigation met
production targets, it is suggested that the results be
regarded as being acceptable for rabbits under similar
management conditions in this part of the world.

Acknowledgements: The staff of the Trinidad and Tobago Government
Veterinary Diagnostic Laboratory, Mr. Clarence Mohammed and Mrs.
Lenore Cazabon are thanked for their technical assistance, computer
services and secretarial services, respectively.

Received : April 22", 1999
Accepted : May 26™, 2000

REFERENCES

AYYAT M.S., Maral LF.M., 1996. Effects of summer heat stress on
growth performance, some carcass traits and blood components of
New Zealand White rabbits fed different dietary protein-energy
levels, under subtropical Egyptian conditions. In : Proc. 6' * World.
Rabbit Cong., Toulouse, vol. 2, 151-161.

BENIAMIN MLE., 1969. Outline of Veterinary Clinical Pathology. 2nd
ed., The lowa State University Press, Ames, Iowa.

FowLeErR M.E,, 1986. Zoo and Wild Animal Medicine, p. 724-724. 2nd
ed., W.B. Saunders Company, Philadelphia.

JAIN N.C., 1986. Schalm's Veterinary Hematology. 4th Ed., Lea and
Lebiger, Philadelphia.

KaBata J., GRATWOHL A., TiCHELLI A., JouN L., SPEcK, B. 1991.
Haematological values of New Zealand White Rabbits determined
by automated Flow Cytometry. Lab. Anim. Sci., 41, 613-619.

OKERMAN L., 1988. Diseases of Domestic Rabbits. Blackwell Scientific,
London and Boston.

Rastoct RK., 1984. Preliminary Performance Data from a Rabbitry in
Trinidad. J. Applied Rabbit Res., 7, 146-147.

Rastoct RK., 1987. Record Keeping and Rabbit Selection. In:
Extension Fact Sheet. Caribbean Agricultural Extension Project.
Faculty of Agriculture, The University of the West Indies,
Trinidad and Tobago.




