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Sporadic Bovine Lymphosarcoma in a Calf
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ABSTRACT

A sporadic bovine lymphosarcoma with multicentric form was diagnosed in a three-week

old female mixed breed dairy calf. Hematology, blood chemistry, serum protein electrophoresis
and cytochemistry were performed. Post-mortem examination at six-week old showed lymphocytic
and prolymphocytic lymphosarcoma with only liver, spleen and kidneys involvement.
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medulla 'l¢ Imsumsnduveassaauzisalin capsule

wazyedluiv peripheral sinus (Jubb ef al., 1985)

uzn?qdauﬁnwﬁaﬂugﬂiﬂ (Bovine lym-
phosarcoma, Bovine leukemia, Bovine leukosis)
HUMUANHAIEINIAANALAYIZINAING (clinical
and epidemiological features) 18 2 ¥iane
Enzootic bovine leukosis (EBL) FuihulsnRanof
11N bovine leukemia virus (BLV) tta spo-
radic bovine lymphosarcoma Ve sporadic bovine
leukosis (SBL) Faonuldenmnnuaznuiunfans
Tuga sporadic form 1/szneudiy 3 siiafe calf
type Fafidnuuzaomhmanslaiaesing (sym-
metric lymphadenopathy) uamﬂu‘lugﬂiﬂﬁ%mﬁ
usnAREANIBIY 6 Mo juvenile (aldolescent)
type wulugnlnely 6-10 1Aeu Gafldnune
thymic lymphoma @z skin type éawu‘luiﬂmq
2 1l (Jubb, et al., 1985 ; Onuma, et al., 1982 ;
Moulton and Dungworth, 1978) Snumsia 3
¥1iaUp3 sporadic bovine leukosis lufinnuduniug
1 bovine leukemia virus HmauouAeAIA

wauAlY (Ogawa, ef al., 1986 ; Jubb et al., 1985;

Onuma et al., 1982)
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dognunAntadas nalafianewiia nonres-
ponsive normochromic, normocytic anemia Lae
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NanIAaeAMm (thrombocytopenia) 1u‘v1qumﬂmi
Auradvealunszgn (Jubb er al., 1985)
| o ¢ & 1 HE]
msuadnyusasuzsweutuvanslula
AMUANHUTZNIBINIA (anatomical classification)
& 3 wwy Ao multicentric, thymic 1o skin forms
(Jarrett and Mackey, 1974) daumsimuanyue
vouwas (histological classification) '8 4 1y
f9 poorly differentiated, lymphoblastic, lym-
phocytic and prolymphocytic t1a2 histiocytic,
histioblastic and histiolymphocytic forms (Jarrett
and Mackey, 1974) tazutamuuvaaniiinued
15ad (origin of cells) Tnsl¥matinma cytochemis-
try azunaihy 2 ¥iiafe T-cell uay non-T cell
A Yqy a . Y
visem l#matiaAMa immunophenotype A28 Tulu—
Tnaaneudved azuuuiy 6 siiafe T-cell,
pre-T cell, B-cell, pre-B cell, common i8¢ undif-
ferentiated lymphoma (quﬂ%’, 2530)
mnwrummizﬁﬂ sporadic bovine lympho-
A a o o/
sarcoma (SBL) weufannliya uadelidszay
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1Halsn (Onuma et al., 1982)
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Idvievawazl 1y gamgil 40.3° %, (Und 38.0 -
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1 serum protein electrophoresis Tusun o num-
Wut 2531 111 lymph node (left subiliac) biopsy
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waz skin biopsy %1 perineal region 11 lymph
. o . . ;g . .
node biopsy 1M imprint 801 Modified Wright’s
stain, cytochemistry (6o Periodic acid Schiff
. . 9
(PAS) and B-glucoronidase) t1ae fix 974 10%
4 . . y vy
Formaldehyde itWwean1 paraffin section gouae
hematoxylin-eosin (H&E) @3u skin biopsy My
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Fndulusautionlas Wide Muruwag-
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Tasouanan (cellulose acetate) Wudnananseesu
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wWuna 20 W geuAI8d Ponceau’S ua3iam
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wosiua (relative percentage) 1aun3ed Gelman

ACD-18 Automatic Computing Densitometer,
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ANN ARBOR, Michigan ahu3maldsauso,
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daylu uaznaeydu mlasMsuunalonae (salt
fractionation)
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dahelasumsSnmmueimsuas lameas
o a od v & P
Tuiuefingh 21 nuaMiug 2531 sounaieglu
o & v o ' s A A4 ,
Tsanennadad 21 4 mmsehannuilegam
imprint az#a section imprint 6o} Modified
Wright’s stain section dou H&E, PAS, Gomori
methanamine-silver (GMS) 1az Modified Acid-

Fast Stain
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namalafiaInouaadlilu Table 1 uas
Figure 2 Wa blood chemistry nanaldlu Table 2
Wa serum protein electrophoresis naaalily
Table '3 uaz Figure 3

Lymph node imprint fioy Modified Wright’s
stain WuNanuuzvosayIdedivilou normal
differentiated cells ﬁ‘ﬁd mature lymphocyte 1oz
prolymphocyte mitotic figure wules (Figure 4)
39185umsitatenndnyazvoaraduiu lym-
phocytic, well differentiated lymphosarcoma
130 lymphocytic and prolymphocytic lympho-
sarcoma imprint cytochemistry fidou PAS wudn-
M“ﬁﬂﬁﬁﬁﬂﬁﬁmauﬁ‘]u perinuclear granules Lt@@q
danidhusaduzs wosanTnsod (ymphosarcoma
cells) @u B-glucoronidase wui1 aulWduddu
Tng lifeduazdiunlovAndinuiinazidea (fine
granular) nerasdau non-T lymphocyte (Hayhoe
and Quaglina, 1980)

Lymph node section Wy liildnyaizaes
Aonhmaourumdeediashiannsauen cortex

@ 9
1oy medulla eennniule Tudmaduz5anseane
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Table 1 Hematological values of sporadic bovine lymphosarcoma (SBL) in a calf
SBL SBL SBL Normal Reference
Hematology Feb 1, 1988 Feb 4, 1988 Feb 9, 1988 control values**
(1 calf)
Hb (g/1) ND 94 100 ND 80 - 150
PCV (1/1) 0.26 0.29 0.33 0.34 0.24 - 0.46
Rbe (x10°/1) ND 6.48 7.41 ND 5.0 - 10.0
MCV (f1) ND 44.7 44.5 ND 40.0 - 60.0
MCHC (g/d1) ND 324 30.3 ND 30.0 - 36.0
PH (xlO“/l) adeq* adeq adeq adeq 1.0-8.0
Whe (x10°/1) 4,900 9,150 9,800 12,200 4,000 - 12,000
Neutrophils (band) 49 274 1,176 0 0-120
Neutrophils (mature) 931 5,215 6,174 3,294 600 - 4,000
Lymphocytes 3,773 2,105 1,960 8,174 2,500 - 7,500
Monocytes 147 1,556 490 610 25 - 840
Eosinophils 0 0 0 122 0 - 2,400
Basophils 0 0 0 0 0 - 200
Plasma protein (g/1) 67 66 72 68 60 - 85
ND = not done,
* by estimation from blood smear
** Blood, ef al. 1981.
Table 2 Blood chemistry
. Normal
Blood chemistry Fob 1, 1988 e 4, 1988 Feb 9, 1988 control
(1 calf)
BUN (mmol/1) 14.0 3.4 21.8 20.8
(12-40)*
SGOT (u/1) 16.8 12.6 11.4 12.6
(20-62)*
SGPT (u/1) 39.0 34.2 40.8 27.4
( 3-12)*
ALP (1.U./1) 60.0 34.0 27.0 44.7
(14-95)*

*ghie, 2523.
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Table 3 Serum protein electrophoresis
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SBL Normal control
Feb 4, 1988 Feb 4, 1988
Total protein (g/d1) 5.3 6.2
Albumin 3.41 3.59
Alpha 0.97 0.78
Beta Globulin 0.56 0.68
Gamma 0.36 1.15

Table 4 Gross pathological and histopathological findings

Organ

Gross pathological
Findings

Histopathological Findings

lymph nodes
superficial nodes

- mandibular

- parotid

- lat retropharyngeal
- superficial cervical
- subiliac

- supramammary

viseral nodes
- mesenteric

Marked enlargement on the cut surface
showed variation in color, soft
consistency, no cortex or medulla
recognizable

Nodal architecture was replaced by a
diffuse infiltrate of tumor cells that obli-
terated both cortex and medulla of all
nodes. Tumor cell looked strongly resem-
blance to normal differentiated lympho-
cytic series. Mitotic figure was fews.

- gastric
- hepatic
- splenic
- bronchial

deep nodes
- sternal ,
- lumbar aortic

y Looked normal

No tumor invasion

Heavy periportal infiltration of tumor

visera White foci throughout the liver

liver cells without sinusoidal colonization
(Figure 6)

spleen Very small No white pulps, red pulps infiltrated
with tumor cells

Kidney slightly enlargement with white foci on Tumor cells invaded interstitial tissue of

capsular surface and cut surface cortex but not affected medulla

(Figure 7)

heart Generalized cardiac enlargement with Serous atrophy of fat and hemorrhage

serous atrophy of coronary fat and
petechial hemorrhage of epicardium

on epicardium. No tumor invasion

Other organs were not affected both in gross and histopathological findings
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Figure 1 Massive enlargement of the right parotid, mandibular and Iateral retropharyngeal lymph nodes.

Figure 2 Blood smear of SBL on Feb 4, 1988 showed a lvmphocyte with abnormal clumping of nuclear chromatin.
Maodified Wright's stain, = 10001

Figure 4  Lymph node imprint, malignant cells are strongly resemblance to normally differentinted cells, The small ones
are lvmphocyte where as (he largers are prolymphocytes. Mitotic figure is n

found {(Maodified Wright's stain, x 1000)

7

Figure S

Lymph node section, architecture obliterated, showing neoplastic lymphocytic cells infiltration, (H&E, = 400)
Figure 6  Liver, showing invaded portal triad with neoplastic lymphocytic cells. (H&E, = 100)

Figure 7 Kidney, showing well ihifferentiated lymphocvie imfiliruted hoth in glomerulus and interstitial tissue (PAS, < 400)
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Figure 3A Serum Protein Electrophoresis of Normal Calf.

Wasen dnvauzsaansiSuvilou normal differen-
tiated lymphocyte fiveau naosas TusauTWos
mitotic figure Wulou (Figure 5) Faonamudnyne
vouwad i lymphocytic and prolymphocytic
lymphosarcoma (Jarrett and Mackey, 1974) Y39
lymphocytic lymphosarcoma, well differentiated
(Moulton and Dungworth, 1978) miﬁ mitotic
figure wunen ioaninifu well differentiated
cell SaildnumzIndiRuariu mature cell ¥o9 lym-
phocytic series éa‘vﬁ"a nucleolus 182 mitosis Wl
18610 (Jubb, et al., 1985)

a7u skin section Wy pyogenic granuloma
T dermis, loss of hair pam3rannuaadl 3y
Table 4.

a d
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Figure 3B Serum Protein Electrophoresis of Sporadic
Bovine Lymphosarcoma

18131 multicentric form (Jarrett and Mackey,
1974 ; Moulton and Dungworth, 1978 ; Jubb
et al., 1985) dadthoneiifugniniaily calf
. . p o . YA Sea
multicentric Fuiu sporadic case dathoeiiag
1asumsIniaseduilu sporadic bovine lympho-
]
sarcoma (SBL) %4 lufianuduiusivu bovine
leukemia virus (Ogawa et al., 1986 ; Jubb et al.,
1985 ; Onuma et al., 1982)
a oA o J v & A 1Y
walatiaImenluiun 1 aumwus weusniu
9/ o/ '3 1 L) ~
whgdlsamennadainuhmanianin o.26 1/1
o 4 & o | | oA &
waztinAudy 0.29 1/1 Tuiuh 4 arumniuaiu
o Y
W 0.33 171 Tufud 9 vy thesilumauan
1 1
dehydration TaogninehlusauTuwaamn i
- 4
72 g/191N1AYN 66 g/1 Woga1 MCV, MCHC Tu
o A Y Al 4 a o ¥ =
Tui 4 uay 9 LaNMNUNG Aniugnlndseglumas
TaHaawehe@ousiia normochromic normocytic
. = = v d’ 1 1 H
anemia, e ladav1aluiun 1 duseuldniem
4- a 1 o o 14
¥andlugninAndalatinuiianuassgauas
d o < “
gannlala@un (Coles, 1980) inlariavuas
- 3’/ o/ I ) =
¥ilavognlaudieglugiain@ (normal range)

4 o a
weifouiumen9de (Blood ef al., 1981) gnlndild
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< Yo Y Y o g a
R umssnnamoiuaesiean tezmail lalau
- o4 4o 2
lafiavnluiun 4 vy eadumsdinludiu
¥94 neutrophil itag monocyte HAAIDINTADU
1 a X a4 a4 ¢ o d
dupIEMIAABYIBIMIMBVBABRANIS AU
o a Y O‘AQ a
UMN 910 blood smear wWuay InFuANAAUNG
(Figure 2) saastamadueanlnmaaneongnszite
a o A o ~ ¥ 3 A &
Tafia WSuf 9 Walafiavnavuaniiniulae
| 44 2 g oA
drunmyiiu neutrophil 1(1AN1I2 neutro-
philia shift to the left waaanaiimsmouousad
g o [J . . ‘=I
15 auuIuYIn (massive necrosis) MIIWY
o =4 a ¥ o 4 ar 1 ¥
v lafiavaniatun 4 uaziun o vu
o 1] dla a 1 o Y
FumssevaussmenznAnln@dlusieme Ml
1 ¥
HaTafiaviun s iamus it usanmnom
3’/ 3’4 S = :{ 1
1iu dugnla normal control vulmlatiafigann
a 9 a s (l ~ &
Unfidnies uaziimanlvduangendndng wieq
a A @ & = @
MNNBNFWavesay (Age) gndalazilaennia
de o a , X 4 2
fivnau active 1T 5 D3 10 MvealBaRBUYII-
A a & =] Y a o 6
Maewiinou JeaeanInauaeaniun (Coles,
o a
1980) Aundaiden (platelets) voagnlateUna
3’/ o AI 1 a =3 A ;
e 3 Ju dedaulvgezifamizinaaiaeaam
(Jubb et al., 1985) daiuludaithoneiintahiny
Jaymidoasen mlUsaulunaraineylugialnd
4 3 U
Wa blood chemistry wuA1 BUN (blood
. @ J | a @ J
urea nitrogen) Tufud 1 taz o Imun@d Tudun 4
an2491n 14.0 mmol/1 (Masfieq 3.4 mmol/1
S A o & o
ugadnaumImatsvesussaan (hepatocellular
o Y o 9 o
damage)in ¥ danszy urea 1dvfovas (ge,
4 A .
2523) (WoNnIaN3 AU SGPT (serum gluta-
)
mic pyruvic acid transaminase) a aqmﬂﬂﬂwa o
A 4 o 1Y s = Y1 A
wenfFeuisufumensds Teagllaniimanszne
A =1 9/ o 9/ A o Ve
youraguziuingiuudy Sohviimadumeve

waaau (3na, 2525) M SGOT (serum glutamic

. . . A a ¥ o
oxaloacetic acid transaminase) ImuUnaAns 3 Ju
o 4 .
1 ALP (Alkaline phosphatase) #339tWoQM 3
[ XY 11 a A a o by
avvearaasy uamnalugnlalndunnann
o ¥ aa o
(14-95 LU./1) "ivim ALP liflaahelumsitieds
(q¥iet, 2523)
1
s o = s
wadsuTsauddnlas IWiga wundaithe
|3
fimTdsAusu (total protein) NenndaiUnd
L0 ¥ g 1 a A1 o
Taoshiemiuiumunuhnaeyau luvazimea-
a o § a 9 o~ - | Y
yiia, davhnasydu waziwmnaeydu Nminaifes
o & = 2 o &I o I a
FalUnd uaasdadalthufamizunnnasyau
1
@ (hypogammaglobulinemia) yhlvdhedenis
- X
anyo (Figure 3A and 3B)

91nwa lymph node biopsy 114 imprint tia
section HunMUENEMTIaa (histological classifi-
cation) Teni lymphocytic and prolymphocytic
lymphosarcoma (Jarrett and Mackey, 1974) W30
lymphocytic lymphosarcoma, well differentiated
(Moulton and Dungworth, 1978) #a1n cyto-
. 4 ..
chemistry efnw origin of cell wuidh non-T
lymphocyte
a o o . . o 4 g
ayui1ian perineal region anN¥MTAHY
9 1 g 1 (3 VYa 1
mﬂmtﬂammiy‘uﬁuwu ﬂluﬂq@iii ‘Vlﬂﬁﬂﬂ’ﬂll
skin form 32UV multicentric form HANAIN
. | . Y
biopsy wuuines pyogenic granuloma Tuu
hypogamma-

. o o
dermis owunan1InNIg

. . a &
globulinemia e lane

1 | HE .. )
wam3mcxnnmaummaammﬂmg"lunqu
. K7
superficial nodes tlaz mesenteric nodes (MUY
] = 1 o Jd
wazlannunadn@dszans 10 M 8382ENUMS
d <@ L 9 o
nszveadzISane du 3y wayln (Figure 7)
v ¥
Na‘umw'aummﬁmmqqammmﬂm imprint
. [ a = o
iae section wuluilurilaasaAy lymph node

biopsy fo lymphocytic lymphosarcoma, well
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differentiated WaMIHIHINWLI AdNIUNADS
4 . " &
M (left mandibular) Sdnyaziiomeivasda
(bright yellow caseonecrotic area) HAASDITMS
a a =1
wigAnlaethesiaiweuraduziSe (Moulton
and Dungworth, 1978) NanaganisIneIwy
granuloma Usgneudumie hypogamma-
globulinemia 3418¥n3douiiey Kinyoun’s
method for acid fast bacteria. PAS 1ta2 Gomori
. . . o X
methanamine silver for fungi (GMS) uan lunwue
Ao & X 4 °oq ¥ a -
uuanGenIoe N inina granuloma 39
ﬁ§1l:hUinmluamUuummmmmﬁymﬂmdw
-] ¢ =3 = 3 a
FIATIVOABDANLITY LAzl macrophage WUAUAY

£ 4 4 R
UL NMULIDTIUU

' 4 | A ¢ g 4

nam N IwuNdaanziSanszangln

s = . . A Y g

@ USn portal triad (Figure 6) Taenda liwumad

-1 @ . . o a

2595201064 sinusoid Usenoufunensanmw
4 o o .

Tuhwinuaduzdansznounsnlihia white

pulps itag red pulps 1N wNMINTENIVDY

aduzis aiu lmuszuuinndes (via lymphatic

o 9
pathways) (Jarrett and Mackey, 1974) milvims
¢ dym (o " “
nsznevedraauzs I limneSoazmiiounms

nszaolagmalatia

ﬁwauqm
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