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SUMMARY 2T

Haematological picture and biochemical analysis of blood serum of naturally
infected adult New Zealand rabbits with Listeria mopocytogenes and healthy
ones were performed. The study was designed to evaluate’ the role of
the above mentioned examinations in the diagnosis of listeriosis in rabbits.
Anaemia and leucocytosis were observed in diseased group. Hypoalbumi-
naemia and slight elevation of serum globulin level were evident in infected
rabbits than healthy one. There were no significant- differences in the
changes between the two groups in case of blood serumglucose, creatinine
and urea nitrogen. A severe drop in serum electrolytes was found in disea~

: sed group when compaired with healthy ones. Our results indicated that
haematological picture and biochemical analysis of blood serum could
be of value if it is used together with other laboratory tests for diagnosis
of listeriosis.
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INTRODUCTION

Listeriosis caused by Listeria monocytogenes .is considered one of the major
problems in rabbits; affecting health and breeding ‘characteristics. The disease usually
mas low morbidity and -high mortality. The incidence of the disease in rabbits in Egypt
is not widely studied but a trial to isolate Listeria monocytogenes from naturally infec-
ted rabits was done by ABDEL-WANEAS (1985). The Author was able to isolate 14
positive out of 70 examined cases which appeared clinically and pathologically diseased
with listeriosis. ABDEL-MOTELIB et 3l. (1990} also isolated Listeria monocytogenes
which was resulted in death of 60 adult New Zealand out of 250 rabbits.

The aim of this present study was to evaluate the changes in blood cells and
biochamical blood serum analysis in diseased rabbit with listeriosis.

MATERIAL and METHODS
Examinad Animalz

15 aduit New Zealand rabbits were examined in winter 1990. 10 rabbits from
them were diagnosed as naturally infected with Listeria monocytogenes (group 1) via
clinical signs (roliing, diarthea, eye affection, vaginal blood discharge and infertility
that noticed from the breeding record), pathological examination (ulcer formation
of uterine mucosa, small and numerous necrotic foci of the liver and spleen in addition
to- nodular formation-in the lungs) as well as isolation and identification of the micro-
organism (ABDEL-METELIB st al, 1990). The other five rabbits were clinically healthy
and were used as control (group Ii).

Samples :

~Two blood samples were collected from both acutely diseased as—well -as’ control
healthy rabbits. The blood samples were collected after slaughtering the rabbits. Hepa-
rinized blood was used for haematological studies while non-heparinized blood was
used for biochemical analysis.

Haemtological Picture :

Heparinized blood was analyzed for total count of Etryhrocytes (TRBCs), total
Leucocytes (TWBCs) per cubic mm blood, Heamoglobin (Hb%) using electronic blood
cell counter (C x 310 Sweden). Packed cell volume (PCV %) by using microhamatocrit
centrifugation (COLES, 1980). Sedimentation rate (SR) by Westerngreen tube after
SCHALM (1970).

Biochemical blood serum analysis :

Total proteins, albumin, glucose, creatinine and urea nitrogen were estimated
using ‘test kits of bio-Merieux, Bain, France after the methods of HENRY {1964);
SIEST =t al. (1981); HUSDAN (1968) and CHANEY and MARBACH (1962) respectively.
Sodium and potassium levels were determined using flame photometer (Coorning mod.
400). Chloride level was determined by chloridemeter (mod. 925).
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RESULTS

Statistical analysis of haematological results of infected and healthy control
rabbits was iliustrated in table 1. Table 1 reveals significant drop in both total RBCs,
Hb and PCV reading in diseased rabbits (group 1) if compaired with clinicaily healthy
rabbits (group il). Total WBCs count in diseased rabbils on the contrary behaved slight
significant leucocytosis.

Table 2 reveals that blood serum total protein, albumin, A/G ratio, Glucose
and urea nitrogen behaved decreased levels in group | in comparison to group N.
Differences however were non significant except for abumin. Blood serum globulin
and creatinine levels in group | show nonsignificant increase when compaired with
group Il

Electrolyies level (Table 3) showed highly significant decrease in Na, K and
C! leveis in the blood serum of diseased rabbils if compaired with those clinically
healthy ones.

DISCUSSION

The reduced total eryvthrocyte count and haemoglcbin content in the diseased
rabbits (group I) can be sttributed to nhbition in the blood formation in biood forming
organs as spleen, which affected during the course of infection. Necrotic foci in the
spleen were recorded m our infectd animals and also in experimentally infected rabbits
with Listeria monocytogenes (VETSI & FAMENES, 1965 and ONET & KALOMEN, 1967).
GRAY and KILLINGER (1966}, SRIVASTAVA and SIDDIQUE (1974), BASHER et al (1984}
and ABDEL-WANEAS (1985) explained the anaemic condition erythrocytes or toxic
waste products originated from the infection. The increase in total count of leucocytes
in diseased rabbits (group I} is indicative for the bacterial infection occurrence. Changes
in blood piciure including leucocytosis were recorded i experimentally infected rabbits
by HAHNEFELD and HAHNEFELD (1960) and SEELIGER (1961). Similar results in birds
were recorded by COLE (1941), GRAY (1958) and GROSS (1984) Such changes. are
influenced by the virulence and culture character of Listeria monocytogenes. The
highly significant decrease in PCV % in diseased rsbbits when compared with healthy
ones reflect the degree of severity of diarrthea that occured during the course of
the disease when great losses of body fluids occured.

Resuits of the biochemical blcod serum analysis revealed no significant differen-
ces in total protein between group | and [l. However, there were decrease in blood
serum albumin with an increase in serum globulin in group | than group li. Hypoalbu-
minaemia can be explained by inhibition of albumin synthesis due to affection of the
liver during the course of the disease.

Necrotic foci of the liver were reported in natutally infected dead rabbits
(CAVILL, 1967; ABDEL-WANEAS, 1985 and ABDEL-MOTELIB. 1990). The increase in
blood serum globulin in diseased rabbits (group 1) indicates the increase in antibodies
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titer. COLES (1980) reported that infections are accompanied by invasion of the body
by foreign materials whatever they are of bacterial, viral, protozoal or parasitic origin-
usually result -in . an increase in the .concentration of gama globulins. There were no
significant variations in blood = serum glucose, creatinine and “urea introgen betwen
diseased . and. healthy control rabbits. Interpretation of such result is rather different
scince BURNS and DeLANNOY (1966) and KOZMA et al. (1974) reported that there
are significant differences in puplished clinical chemistry values for the same strain
of rabbit for example the serum glucose level in New Zealand white rabbits published
by BURNS and DeLANNOY (1966) is only aboul: half ‘the value reported by FOX et
al. (1970).

The significantly decrease in the level of blood serum electrolytes (Na, J, Cl)
in rabbits naturally infected with Listeria monocytogenes can be attributed to the
severe diarrhoa during the course of the disease. Diarrhea was also observed by
STEFFEN (1962); GALLI (1963); TOSHKOVA et al. (1965); CAVILL (1967) and ABDEL-
WANEAS (1985).

As a conclusion that the haematological variations and biochemical analysis
of blood serum of naturally infected rabbits play a minor role in diagnosis of listeriosis.

REFERENCES

Abdel-Motelib, T.Y.s Salem, B. and El-Zanaty, K. (1990): Outbreaks of listeriosis in
rabbits. 4th Sci. Con. Fac. Vet. Med. Assiut Univ., 1045-1049.

Abdel-Waneas, S.A. (1985): Studies on listeriosis in rabbits. Thesis presented to Fac.

Vet. Med., Cairo University.

Basher, H.A; Fowler, D.R.; Rodgers, F.G.; Seaman, A. and Woodbine, M. (984): Role

of hemolysin and” temp. in the pathogenems of Listeria monocytogenes in fertile
" hens eggs. Zentrablatt fur Bakteriologie Mikrobiologie und Hygiene A 258(2/3):
223-231.

Burns, KF. and Delannoy, C.W. (1966): Compendium of normal blood values of laboratory
animals, with indication of variations. |-Random sexed populations of small
animals. Toxicol. Appl. Pharmacol. 8: 429-437.

Burroughs Welcome (1971): Cited by Kozma et al. (1974).

Cavill, JP. (1967): Listeriosis in chinchilla (Chinchilla laniger). Vet. Rec. B80: 592-594.

Chaney, AL.L. Marbach,£.P. (1962): Determination of urea. Clin. Chem. 8: 130-132.

Cole, RXK. (1941): Listeria (Listereila) infection in fowl. Poult. Sci. 20: 28-32.

Coles, EH. (1980): Veterinary clinical pathology. 4th Ed. W.B. Sauners Company, Philla-
delphia and London.

Dougherty, TF. and White, A. (19&4). lnfluence of hormones on lymphoid tissue struc-

; ture” and function. The role of the pltuntary adrenotrophic hormone in the regula-—
tion of the lymphocytes and other cellular elements of the blood. I. Endocrinol.
35 1-14.

Drupt, F. (1974): Determination of albumin. Pharm. Biol., % 777.

Fox, R.R4 Laired, C.W; Balw, E.M.; Schultz, H.5. and Mitchell, B.P. (1970): Biochemical

parameters of clinical significance in rabbits. I- Strain variations. J. Hered.

61: 261-265.
Assiut Vet.Med.). Vol. 26, No. 52, January, 1992.

'S |



263

DIAGNOSIS OfF LISTERIOSIS IN RABBITS

Galli, G. (1963): Listeriosis in chinchillas in Italy, Vet. Italy 14: 617-622.

Gray, M.L. (1958): Listeriosis in fowls, A review, Avian Dis. 2: 296-314.

Gray, ML. and Killinger, AH. (1966): Listeria infections. Bacteriological reviews 30:
339-382.

Gross, W.B. (1984): Miscellaneous bacterial diseases. In diseases of poultry, 8th ed.
MS. Hofstad, HJ. Barnes, B.W. Clanek, W.M. Reid and H.W. Yoder, Jr. eds.
lowa State University press, Ames, lowa. 251-282.

Hahnefeld, H. and Hahnefeld, E. (1960): Oral Listeria monocytogenes infection in preg-
nant rabbits. Arch. Exp. Vet. Med. 13: 897-943.

Harper, M.J.K. (1965): Transport of eggs in cumulus through the ampulla of rabbit
oviduct in relation to day of pseudo-pregnancy. Endocrinclogy 77: 114-123,

Henry, R. Chim. Chem. (1984): Principles and technics. harper, Row. N. York. 182.

Husdan, H. (1968): Chemical determintion of creatinine with deproteinization. Clin.
Che. 14: 222-238.

Kozma, C; Mackling W Cummins, L.M. and Mauer, R. (1974): Anatomy, physiclogy
and biochemistry of the rabbit. In the biology of the laboratory rabbits. 60-72.
Weisbroth, SH.; Flatt, R.Es Kraus, Al., £d. Academic press, New York.

Onet, E. and Kalomen, W. (1967): Histopathological aspect of experimental listeriosis,
Zentbl. Vet. Med. 148: £25-633.

Schalm, O.W. (1965): Veterinary hematology, 2nd ed. Lea and Febiger, Philadelphia,
Pennsylvania.

Schalm, O.W. (1979): Veterinary Hematology 5th ed. Lea and Fabiger, philadelphia.

Seeliger, H.P.R. (1961): 2nd ed. Hafner Publishing Company Inc. New York.

Siest, G4 Henny, J. andSchiele, F. (1981): Interpretation des examens de laboratoire,
Karger ed. 206-223.

Srivastava, K.XK. and Siddique, IH. (1974): l§9ljgign and characterization of a toxic
component from Listeria monocytogenes. Am. J. of Vet. Res. 35(4): 561-565.

Steffen, J. (1962): Literiosis in chinchillas and its treatment. Med. Wet. 18: 29-31.

Toshkova, Al; Velyanov, D. Kaloyanov, I. (1965): Multiplication and virulence of agents
causing septicemia in blood and tissues’ of infected animals and their carcasess.
IV Listeria monocytogenes. 1ZV. Mikrobial, Int., Sof. 135-141.

Vetesi, F. and Femenes, F. (1965): Listeriosis of pregnant domestic rabbit in Hungary.
Magy Allatory, Lap. 20: 405-410.

Assiut Vet.Med.. Vol. 26, No. 52, January, 1992.




264

ABDEL-MOTELIB & ABDEL-SALAM

Table 1: Haematological picture of naturally infected rabbits blood with listeria monocy-
togenes and healthy control rabbits.

r
/

Blood parameter S References
I 1

RBC's . 815 + 0.21%* 5.1 + 0.18 5.67 + 0.77

Hb 9.47 + 0.82** 11.58 + 0.42 12.0 + 1.38

(Gram %) et (a)

PCV (%) 276 + 0.67 33.2 + 149 3 - 38
(b) (b)

WBC's 12.51 + 2.26 10,02 + 1.12 10.05 + 1.73

3 i
10/ mm. (a) (2)
*: P/ 0.05 **: Pz/ 001 (a) = Dougherty and White (1944) (b)= Schalm (1965).

. Table 2: Biochemical analysis of naturally infected rabbits with listeria monocytogenes
and healthy control rabbits blood serum.

Constituent Groups References
I It
Total protein (gm%) 8.4 + 0.55 8.5 + 0.36 6.3 + 0.1
5 ."- (CJ

Albumin.(gm %) 3.6 + 0.17* 4.8 + 0.82 - -

Globulin (gm %) 4.76 + 0.54 3.68+ 0.42 -

A/G ratio 0.86 + 0.1 0.99+ 0.1 -

Glucose (mg %) 113.4 + 0.02 128.1 + 10.4 734 + 1.0
(d)

Creatinine (mg %) 0.86 + 0.15 0.72+ 0.10 1.59 + 03

Urea nitrogen (gm %) 16.87 + 1.47 18.4 + 0.18 19.2 + 04
(d)

* = P/0.05 {(e) = Burroughs {1971) (d) = Burns and Delannoy (1966).

Table 3 Chemical analysis of naturally infected rabbits with listeria monocytogenes
and healthy control rabbits blood serum.

Electrolyte G References

| 1l
Sodium (mEg/L) 118.2 + 1.39%* 146.88 + 1.311 1254 + 079  (e)
Potassium (mEg/L) 4,68+ 0.13%* 7.16 + 0.42 5.1 + 0.1 (c)
Chioride (mEg/L) 50.4 + 0.86** 1817 + 2.93 1087 + 08 (c)

** = P/0.07 (e) = Harper (1965)

*

.-



