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SUMMARY

Experimental spirochaeta infection was done in Fayoumi chickens
of different age (3-7 weeks old). It was proved that the young
chicks were susceptible to infection. Pathological examination
revealed that the spleen was the principle organ mostly affected
by spirochaeta followed by liver, kidneys and intestine. Histopa-
thological examination of the internal ~organs and lymphoid
tissues was performed. Blood haematology showed generally
anaemia and leucopenia due to the decrease of heterophils
and lymphocytes.

INTRODUCTION

Avian spirochaetosis was firstly reported by MARCHOUX SALIBENI (1903). Since then,
the disease became known as one of the serious problems of poultry. In a recent study by
SNOYENBOUS (1965), spirochaetosis was found to have a world wide distribution and of substan-
cial economic importance in poultry. In Egypt, MASON (1915) was the first to recover spirochae-
tosis in chickens, ducks and geese. EISSA (1960) considered the disease as one of the common
and serious infectious diseases of poultry in Egypt.

It is worthy to know that the available literature were scanty concerning to the role
of age and the blood changes in this concept (AHMED, et al. 1965 and SOLIMAN, et al. 1965).

Therefore, the present experiment was carried to study the histopathological alterations
of internal organs and the haemogram in Fayoumi chicks of different ages infected with spiro-
chaeta organism (Borrelia anserina).

MATERIAL and METHODS

Three groups of Fayoumi chickens of 3,5 and 7 weeks old (group 1,2,3 respectively) were
employed in the present experiment. Each group included 21 apparently normal chickens obtained
from a flock which known to be free from spirochaeta infection. Twelve birds from each group
were intramuscularly inoculated each with 0.75 m! of citrated blood containing Borrelia anserina
viable organisms. Infected culture were obtained from Animal Health Research Institute, Abasia,
Egypt. Nine chickens were kept separatly as non infected controls.

*  Animal Health Research Inst. Dokki. Cairo.
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Twenty four hours post infection (p.) and daily thereafter until the end of the experiment,
blood films were prepared from infected birds, stained by Giemsa stain and examined microscopi-
cally for the presence of the infecting organisms. Blood samples for haematological studies
were collected by heart puncture, every other day during 3-7 days (P.L), from 4 infected
and 3 control birds from each of the examined groups. Values of the haemogram were determi-
ned according to HEURICK (1952) and SCHALM, et al. (1975). After blood sampling, the birds
were sacrificed and P.M. examination was performed. Specimens were collected from the paren-
chymatous organs for routine histopathological studies (LILLIE, 1948).

Data obtained from blood analysis was statistically evaluated according to standard equat-
ions given by SNEDECOR and COCHRAN (1967).

RESULTS

Obseevation of spirochaeta organisms in biood, clinical symptoms and mortalities:

Infecting spirochaeta organisms were demonstrated in blood smears of three weeks old
birds from 24 hours up to 120 hours (P.L). In chickens of five and seven weeks old, the organi-
sms were only demonstrated for 72 hours (P.L). Infected chickens of all ages appeared droopy,
with cyanosis of the head and ruffling of feathers. Formation of greenish diarthea and signs
of increased thirst were observed. Four birds of 3 weeks old and one bird of 5 weeks old
were died between the 2nd days of infection.

Haemogram:

Results obtained from chickens of different groups showed no significant differences betwee
samples obtained of 3,5 and 7 days (P..) within each group. Therefore the data was pooled
and presented as the mean and the standard deviations between 3-7 days of infection (table

1)

A significant decrease (P / 0.05) in the values of red cells, haemoglobin and packed
cell volume was noticed in all infected groups. Total number of leucocytes was also decreased
in group 1 and 3 but was comparable to normal in group 2. The decrease of total W.B.Cs.
was attributed to the decrease of heterophils and lymphocytes. Eosinophil cells tended to elevate
throughout the experiment specially in group 1.

Post mortem findings:

Generalized hyperaemia of body muscles was noticed in both dead and sacrificed birds
of 3 days (P.L) in all groups. The spleen was enlarged and mottled. Liver was variably enlarged
and congested. The kidneys were also enlarged and somewhat pale in colour. Varying intensity
of catarrhal or sometimes, haemorrhagic enteritis were noticed in many cases. The heart had
a pointed apex and a patboiled appearance. The lungs were hyperaemic. Similar P.M. findings
were seen after 5 and 7 days of infection together with severe enlargement and ecchymotic
haemorrhages in the spleen and necrotic foci in the heart.

Histopathological findings:

Tissue alterations in chickens of different ages infected with Borrelia anserina were rather
similar. Severity of the lesions varied however, among different groups.

Many dilated sinusoids of the spleen containing haemolysed blood were seen in the center
of degenerated and fainty stained areas of reticular cells. Multiple irreqular areas of haemorr-
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hages and oedema were observed scattering among the splenic parenchyma. Hyperplasia of
the lymphoid tissue was freguently seen particularly in those birds sacridiced seven days (P.L).
Few cases examined after three and fve days (P.L) showed marked depletion of splenic lymphoid
structures. Blood vesels of the splezn and also other organs showed excessive thickening of
tunical media and advantitia which sometimes showed degeneration, hyalinization and infiltration
with mononuclear cells particularly lymphocytes. The endothelial cells were frequently degenera-
ted, swollen and projected in the lumen (Fig. 1).

Absence of the lobular demarcation, dissociation of hepatocytes and multiple irregular
focal areas of necrosis infiltrated with variable numbers of lymphocytes were seen in the liver.
Nearly all the hepatic vessels were congested with perivascular lymphoid aggregations particularly
in the portal areas (Fig. 2). Activation of Kupifer cells was frequently observed.

The renal vessels were congested and there were small to large areas of haemorrhages
in both cortex and meduila. The tubular cells suffered from nectobiotic changes with or without
desquamation. The glomeruli were noticeably hypercellular. Degeneration and focal necrosis
of some glomeruli were recognized five days (P.L). The interstitial tissue showed varying degree
of mononuclear cells infiltration. The epithelium of the ureters was degenerated, necrotized
and or desquamated with advanced hyperplasia of the submucosa lymphoid tissue. Proventriculus
and intestine suffered from variable degree of degeneration, necrosis and detachment of the
epithelial lining in various parts with lymphoid hyperplasia of the submucosa.

Lungs and heart showed areas of severe congestion and haemorrhages. There were degener-
ation, metaplasia, hyperplasia and necrosis of the epithelium of the tertiary bronchiol together
with slight thickening of the alveolar walls. The myocardium was focally degenerated in associa-
tion with intermuscular oedema.

DISCUSSION

In the present experiment spirochaeta organism were observed in blood for 120 hours
(P.L) in birds infected at three weeks of age igroup ) and for 72 hours in chickens infected
at five and seven weeks old {group 2&3}. Four out of twelve birds of group 1 were died after
2-4 days of infection which indicates increased susceptibility of voung ages to the infecting
organisms. The present findings agree with SNOYENBOUS (1965) and KHOGALI and SHOMEIN
(1974).

The spleen appeared to be the principle organ mostly affected by spirochaeta followed
by liver, kidneys and intestine as observed histopathologically. The wide spread areas of inflamm-
ation and haemorrhages observed in different oigans were reflected by the decrease of cellular
elements of the blood, haemoglobin and packed cell volume. Similar findings were recorded
by SOLIMAN, et al. (1965). Hypoplasia of the haemopoietic system secondary to abnormal function
of the spleen and liver was also suggested by SHOMEIN and KHOGALI {1974). The retrogressive
changes observed in the different parenchymatous organs, vascular endothelia and epithelial
covering may be due to the direct action of the circulating organisms or the effect of their
toxic biproducts (REDDY, et al. 1966). The latter view is supported by the fact that after
disappearance of spirochaeta from the blood stream, the retrogressive changes in all organs
wete very much pronounced. Results similar to the pTesent histopathological findings were
reported by MCNIEL, et al. (1949), REDDY, et al. (1966) and TIWARI et al. (1979}

it can be concluded that infection of Fayoumi chicks with Borrelia anserina causes changes

Assiut Vet.Med.l. Vol. 18, No. 36, 1987.




122
M. EL-SERGANY, et al.

in cellular blood constituent and normal pattern of internal organs which could help the diagnosis
of the disease in poultry. The results bear great evidence that young ages are more susceptible
to infection than older ages, on the contrary to what was previously known and so particular
attention must ‘be taken to protect young aged poultry from this serious infection.
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Table (1)
Haemogram of control and infected chickens with spirochaeta organisms.
(means + standard errors)
B.Cs. A o 0 -
R.B.Cs Hb PCY W.B.Cs bsolute values 10%/ul
Group
10%/ul g/di % e _
Total _Eosino Hetero Lympho Mono
, C 173006 7.89+0.22 20.17+0.62 63.17+0.70 0.20+0.06 9.89+0.31 53.10+0.74 0.20+61.98
t 1.1040.11 6.73+0.12% 18.0040.27%  53.14+3.10% 5.50+0.06  11.9540.89%  42.10+2.68%  0.19+8.62
? £ 2.49+0.22 7.74+0.25 23.40+0.95 59.40+2.67 0.34+40.82 9.39+0.64 49.72+2.51 0.0 + 0.0
t 1.94+40.03*  5.82+0.17% 19.2040.05%  60.40+0.85 0.47+0.47 7.27+0.49* 53.37+0.48 0.0 + 0.0
5 52 2.26+0.08 8.65+0.36 26.80+1.16 36.04+1.21 0.14+0.07 7.9340.57 27.99+0.66 0.07+35.11
t 1.87+0.02* 7.28+0.14* 20.64+0.30* 27.00+0.51% 0.18+0.03 2.89+0.09* 24.50+0.50% 0.0 + 0.0
* P/ 0.05 C = control t = infected
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Fig- (1): Spleen showing swollen and degenerated endothelium with thickening

and degeneration at its blood vessels wall.

H&E (X 200)

lymphocytic aggregetion. H&AE (X 100)

Fig- (2): Liver showing large lymphoid nodules and prevascular



