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A case of ovine lymphosarcoma in Kenya

J M Maribeia, E M Njorogea and S M Njiroa

INTRODUCTION
Clinical cases of ovine lymphosarcoma

are rare in adult sheep and only a few
cases of the natural disease have been
described4,10. Lymphosarcoma has been
induced experimentally in sheep using
bovine leukaemia virus5–7. Clinical ovine
lymphosarcoma has not been reported
previously in Kenya.

CASE HISTORY
A 5-year-old Blackhead sheep was

presented to the Large Animal Clinic,
University of Nairobi, with a history
of submandibular enlargement that
was interfering with breathing and
swallowing.  Cl inical  examination
revealed generalised enlargement of
peripheral lymph nodes (Fig. 1). The
lymph nodes were painless on palpation.
Breathing was laboured, but the tempera-
ture was normal (39.2 °C). A tentative
diagnosis of lymphosarcoma was made.

Blood was collected in EDTA for cell
counts. Blood and lymph smears were
made and stained with Giemsa. A total
leukocyte count using a Coulter Counter
revealed 667 000 leukocytes/mm3 (normal
range is 4000–12000 leukocytes/mm3),
99 % of which were lymphocytes. Exami-
nation of the blood smear revealed
numerous immature neoplastic lympho-
cytes (Fig. 2). The lymph-node smear
revealed numerous neoplastic lympho-
cytes, some undergoing mitosis (Fig. 3).

The sheep died 2 days after referral. Post
mortem examination revealed generalised
lymphadenopathy. The lymph nodes

were firm in consistency, white and
nodular, and some were extremely
enlarged with necrotic centres. The spleen
was markedly enlarged and the lungs had
firm, multiple, white, presumably neo-
plastic nodules located both on the
surface and in the parenchyma.

Examination of the progeny of the
dead sheep yielded interesting results
(Table 1). Of the 4 sheep examined, 2, a
daughter (3 years) and a son (1 year), had
enlarged prescapular lymph nodes but
otherwise appeared normal. Haemo-
grams from the progeny (Table 2)
revealed total white blood cell counts
ranging between 4900 and 13 200 leuko-
cytes/mm3, regarded as being within, or

only slightly above (>12 000), normal
limits2. Blood smears from these sheep
revealed a preponderance of immature
circulating lymphocytes, ranging from
5.5–34.5 % of the total lymphocyte count,
a feature not encountered in normal
blood smears2.  The progeny were,
however, not followed to their deaths, as
they were slaughtered without further
reference to the University Large Animal
Clinic.

DISCUSSION
Lymphosarcoma is commonly reported

in cattle, horses, dogs and cats8. Although
the disease has been reported as an
important tumour of young sheep1,
clinical cases of lymphosarcoma have
rarely been observed in adult sheep, and
most cases of the disease have been
reported at necropsy. In the present case
a diagnosis of lymphosarcoma was based
on lymphocytosis and immaturity of the
lymphocytes3,9.

The gross post mortem findings in the
present case are similar to those found in
cases of bovine lymphosarcoma, in which
a lymph node aspirate reveals a homoge-
neous population of lymphocytes, some
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Fig. 1: Enlarged prescapular lymph node (arrow) in the sheep that died from generalised
lymphosarcoma.
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of which have irregular nuclei8,9.  At
necropsy, enlarged lymph nodes that
appear as soft, grey-white masses and
bulge on cut surface when incised, are
observed; some of the large masses may

have necrotic centres8. In the present case,
the lymph node smear revealed a
homogeneous population of lympho-
cytes, some with mitotic figures, and
necropsy findings included enlarged

white lymph nodes, sometimes with
necrotic centres.

In young sheep, affected animals have
been reported to be unthrifty, with
bilateral enlargement of the superficial

Fig. 2: A blood smear from the sheep in Fig. 1 showing large neoplastic lymphocytes with
large nuclei (Giemsa, ×400).

Fig. 3: A lymph smear of the sheep in Fig. 1 with large neoplastic lymphocytes. Note the
mitotic figure (arrow) (Giemsa, ×1000).

Table 1: Physical examination of progeny of the sheep that died of lymphosarcoma.

Sheep No. Age (years) Sexa Lymph nodesb Relationship

1 3 f + Daughter
2 2 f – Daughter
3 1 m + Son
4 0.5 f – Grand-daughter

af = female, m = male.
b+ = lymph nodes enlarged.
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lymph nodes in the generalised form of
the disease1. In the present case the
affected progeny were healthy but 2 had
bilateral lymph node enlargement.

The present and previously reported
clinical cases indicate that natural
lymphosarcoma may be more common in
adult sheep than is generally supposed.
The present case of lymphosarcoma is of
interest, as it is a natural case of this
neoplasm in an adult sheep and her
progeny. The aetiology and mode of
transmission of the disease in the present
case could not be established.

REFERENCES
1. Angus K W, Head K W 1983 Tumours of

sheep. In Martin W B (ed.) Diseases of sheep.
Blackwell Scientific Publications, Oxford:
217–220

2. Jain N C, Carroll E J 1986 The sheep: normal
hematology with comments on responses
to disease. In Schalm’s veterinary hematology
(4th edn). Lea and Febiger, Philadelphia:
208–224

3. Kerr M G 1989 Veterinary laboratory medicine:
clinical biochemistry and haematology. Black-
well Scientific Publications, Oxford

4. Lorazo A F, Bradley G A, Allen T R, Reg-
giardo C 1992 Lymphosarcoma in a desert
bighorn sheep. Journal of Veterinary Diagnos-
tic Investigation 4: 492–494

5. Murakami K, Aida Y, Kageyama R,
Numakunai S, Ohshima K, Okada K, Ikawa
K 1994 Immunopathologic study and
characterization of the phenotype of trans-
formed cells in sheep with bovine leukemia
virus-induced lymphosarcoma. American
Journal of Veterinary Research 55: 72–80

6. Ohshima K, Aida Y, Kim J C, Okada K,
Chiba T, Murakami K, Ikawa Y 1991
Histopathology and distribution of cells
harboring bovine leukemia virus (BVL)

proviral sequence in ovine lymphosarcoma
induced by BVL inoculation. Journal of
Veterinary Medical Science 53: 191–199

7. Ohtsu Y, Tsutsumi M, Okada K, Ohshima
K 1992 Histopathological study on experi-
mental ovine lymphosarcoma by bovine
leukemia virus. Journal of the Faculty of
Agriculture, Iwate University 20: 315–327

8. Searcy G P 1995 Hemopoietic system. In
Carlton W W, McGavin M D (eds) Thomson’s
special veterinary pathology. Mosby Year
Book, USA: 324–327

9. Valli V E O 1985 The hematopoietic system.
In Jubb K V F, Kennedy P C, Palmer N (eds)
Pathology of domestic livestock Vol .  3 .
Academic Press, San Diego: 83–236

10. Wantanabe K, Taneichi A, Thutiya Y,
Konno H, Niizeki H, Hayasaka K 1994 A
case of ovine lymphosarcoma. Journal of the
Japanese Veterinary Medical Association 47:
172–174

Table 2: Differential leukocyte counta in the progeny of the sheep that died of lymphosar-
coma.

Sheep No. WBC N L M E B % Immature lymphocytes

1 4 900 29 66 0 5 0 11.5
2 13 200 43 42 0 5 0 23.0
3 12 500 23 75 0 2 0 5.5
4 9 900 22 69 0 9 0 34.5

aWBC = white blood cell count; N = % neutrophils; L = % lymphocytes; M = % monocytes; E = % eosinophils;
B = % basophils.
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