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Lumpy Skin D'ssease (LSD) or Bovine 
Modular Exanthema is an acct©, subacute 
or i~7apparent viral disease of cattle 
characterized by fsvor, presence of firm 
circumscribed skin modules and lympha-
denitis. 

LSD was first described in cattle by 
PAorris in 1931 in Northern Rhodesia. The 
disease is now endemic in many of the 
„frici~3n countries. There are no published 
reports on the occurrence of LSD firom 
other parts of the world including, India, 
1-lowevsr, a condition similGr to LSD was 
reported from United StGtes (Runnells 
et a/. 1 J6G). 

The present paper is'a record of ;ha.~ 
occurrence of an :outbreak of a dis®ass 
simulating LSD in two districts of K®gala 
during the year 199(). 

li/laterials, and 1Vlethocls 
l'~n outbreak ofi an unr;no~ti~n ~.l:in 

disease was observed by the Veterinary 
Surgeons in two districts of Kerala namely 
Trivandrum arum Calicut during the month 
ofi June 1990. ~ detailed investigation 
was undertaken. Histon~ of the outbreak 
was collected from the Veterinarians in 
the region. filing animals war® examined 
and gross lesions wsrt~ studied. 

Biopsies of th® skin lesir;ns from six 
effected animals Qach from Trivandrum 
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and Caficut districts ware collected after 
giving local anaesthesia and were nixed in 
10~ neutral formalin. r araffin sQctions 
prepared wars stained with Harris has~~ia-
toxylin and eosin. 

Fresh tissues ware also taken from the 
skin lesions and it was collected in sterile 
vials and stored in the refrigerator at ~°C. 
Tho rr~ateriai was xricturated in sterile 
normal satin®, centrifuged and the filtratQ 
vas treated witl~ 500 micrograms ofi 

streptomycin and 550 IU of penicillin per 
ml and incubated at 37"C for 30 mts. The 
filtrate was then injected intradermalk 
and subcutaneously (0.2m1 at each slits) 
to two calves and two adult cattle. The 
animals were kept under obs®rvation. Frum 
the lesions developed biopsy specimens 
were collected on the $th day for histo-
paahological studies. 

'fhs skin scrapings fr;~m the lesions 
warQ collected, treated with 10% KOH, 
centrifuged and the sediment arras ®xami-
ned under the micr~~scope. 

From all the six animals blood was 
collected and serum was separatsd. 

Serum samples randoml;~ collerted 
from the ailing animals were tested fear the 
prevalence at RindQrpest by doing counter-
immuncelectrophoresis. 
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Paraffin blocks prepared from the 
cutaneous lesions were sent to Dr. Gerdes, 
Veterinary Research Institute, South Africa 
for histological diagnosis. 

Results 

The outbreak ~~vas fi~~t noticed in the 
first ut~eek of Juno 1990 in the Attipura 
Pancl~ayath of Trivandrum district in 
Southern part of Kerala with almost 80 
percent animals showing diffusely scattered 
cutaneous. nodular lesions of varying size 
from ~ to 4cm in diameter. rater more 
animals in the neighbouring Pan;hayaths 
within a radius of 25 kr.~ showed simi lar 

type of skin lesions in cattle. A 
similar outbreak was noticed in the 
Calicut district in Northern part of 
Kerala .during th9 same period with 
nodular lesions in cattle in dififerent 
Panchayaths of -tF~~e district. Cases were 
observed mostly in cross-bred cattle 
irrespective of age group and sex. Even 
though therQ vvas high morbidity rate there 
was no mortality except for a 7 day old 
calf, with nodular skin I~sions all over the 
body uLhich died due to com;~lications Ike 
pneumonia at K~zhakuttam Panch~yath 
in Trivandrum district. 

The cutaneous lesions wore intra-
dermal, elevated flat topped nodules about 
1 to 4cm in diameter. The edges were 
sharply circums^ribed and clearly demar-
cated from the rest of ih© normal skin 
tissue. Tha nodules always had a tendency 
to flatten or depress towards the contra 
and had a hard dried up appearance on 
palpation. Itching 4vas not a prominent 
symptom. There was a tendency for 
separation of Qpidr~rmis around the margin 
of the nodule. in 3 to ~- v~re®ks after tl~a 
appearance of the nodule superficial 
.necrotic tissue usually slough®d off and 

the cavity thus firmed was either dry or 
was septic if tf~e lesion was deep. Healing 
occured after severe I weeks leaving a 
scar tissue. 

Disir'sbution and the size of the skin 
lesions varied between animals. Som® 
had only one or two nodules while some 
othere showed numerous nodules distri—
buted throughout the body (Fig. 1). 
However, lesions were not seen on the 
mucous membranes of the affected animals 
examined. 

Superficial lymphnodes, particularly 
the prescapular and prefemoral lymph—
nodes were enlarged right from the initial 
stages of even the mildest attack. Tl~e 
lymph nodes rernained enlarged for a few 
weeks. 

A slight elevation of the body temp-
erature was noticed in the initi;~l stages 
and returned to normal within fe•:N days. 
A drop in milk yield was also observed 
by many farmers, Mi ld salivation, respi-
ratory distress, coughing and anorexia 
were also noticed in a few animals. 

Slain scrapings from th© lesions 
of affected animals did not reveal any 
fungal or parasitic organism. Alt the 
serum samples taken from the affected 
animals were negative for Rindorpest. 

Histopathological examination ofi the 
skir, biopsifls s!~owe d the following lesions: 
There was moderat® degre® of acanthosis 
(Fig. 2). The e;~idorri~al cells showed 
increased acidophilia and cytoplasmic 
vacuolations. In certain areas these vacuo-
lations bscarno confluent and resulted 
in microv®scuiations, >=osinophi lic intra-
cytopl3smic Inclusion bodies, were seen 
in a law epidermal cells, hair follicular 
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Fig. 1. 
Many circumscribed nodules distributed over the body 

cells, and sebaceous gland epithelial 
cel Is and were surrounded 
by a halo (Fig. 3,4). The size of the 
inclusions varied from that of a nucleolus 
to that of a nucleus. Some inclusions 
even pushed the nucleus to a side and 
was accompanied by degenerative nuclear 
changes. in the deeper portions of the 
corium there was infiltration with lympho• 
cytes, macrophages and a few neutro-
phils. There was necrosis of the epidermis 
towards the centre of the lesion (Fig. 5). 

In the experimental animals a few 
circumscribed firm flat topped eruptions 
were seen at the site of inoculation on the 
7th day. This was accompanied b~~ lympha-
denopathy of th9 regional lym;nh nodes. 
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However there was no tendency for gene-
ralisation of the lesion. Skin biopsies from 
these lesion revealed similar histopatholo-
gical lesions and intracytoplasmic inclu-
sions as in the natural cases. 

Discussion 

In Africa, under field conditions, 
alteast two viruses were considered res-
ponsible of LSD, namsly th9 neethling 
virus which is a memb3r of the pox virus 
group closely related to shsep and goat 
pox in producing a less severe type of skin 
reaction and the Allerton virus, a herpes 
virus causing a relatively mild disease 
(Weis>, 1963). App3arance of the lesion 
vary with eac'~ typ3 of virus. Wsiss (1963) 



64 Rajan, Koshy Varghese, Sreekumaran, Valsala, Gangadharan and Manomohan 

Fig. 2. 

Skin:- Nicderate degree of acanthosis. 
HocG x 200 

indicated that the neethling virus produced 
circular round topped intr~~derr,~al Imp, 
while t1~e Alferton virus produced nodules 
which are flat topped with a depressed 
centre. 

The extensive involvement of the skin 
and spread of infection to large nurnb~r of 
cattle in a locality suggests the possibility 
of insect transmission and according to 
Jubb and Kennedy (~ 970} biting insets 
particularly mosquitoes are suspected and 
vraemic phase has been established in 
this diseas©. The symptoms and gross 
lesions observed in our study s:ach as 
initial fa~~ar, intracutanaou; firm circum-
scribed flat elevated nodules with tendency 
for separation of epidermis along the mar-
gin of the lesion and enlargement of super-
ficial lymphnodes were similar to those 
reported by Ayre-Smith (1960), Prozesky 
and Barnard (t 982) and Ali et a/, (1990) 

and the signs and lesions described by 
Jones and Hunt (1983) and Jubb and 
I<ennedy (1970) in LSD. Irrespective of 
the number of lesions all animals sho~nred 
enlargement of superficial lymphnodes. 
The lesions in the mucous membranes of 
mouth, nostril and genetalia as observed 
by Ayre-Smith (1960), Prozeskey and 
Barnard (1982) and Ali et al. (1990) 
were not observed in our study. However, 
the signs such as salivation respiratory 
distress, coughing etc. noticed in a few 
animals by us maybe due to unobserved 
lesions in the nasal, pharyngeal and 
tracheal mucosa. Ali etal. (1990) ob~ervad 
the lesions in the mucus membrane only in 
severe infections. Histologic lesions corres-
ponded to a large extent with those 
reported by earlier workers in LSD (Jubb 
and Kennedy 1970; Jones and l-hint, 1943; 
and Ali etal, 1990). This was confirmed by 
scientists at the Onderstepoort Veterinary 
Research Institute. Intra cytoplasmic 
inclusions were seen in spontaneous cases 
as well as experimental cases. Monlux 
(1987) while considering the differentiating 
features indicated that tha Neethling agent 
produced eosinophilic intracytoplasmic 
inclusions and Allertan virus produced 
eosinophilic intranucelar inclusions. In 
this investigations intracytoplasmic inclu-
sions were seen. The disease was chara-
cterised by extensive cutaneous lesions 
which spontaneously resolved and mor-
tality was not a feature. Further studies 
have to be undertaken to establish the 
nature of the virus involved. Even though 
skin affections like utricaria, fly bite derma-
titis, ring worm infections and dernodicosis 
are prevalent in I<erala, they can be ruled 
out because of the fact that these condi-
tions do not have the highly infective 
nature and the characteristic signs and 
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Fig. 3. 

Skin:- Many intracyto~lasmic inclusions in the 
hair follicular e~.ithelium H & Ex350 

lesions of the disease in the study. The 
laboratory investigations ruled out the 
presence of any fungal, parasitic or 
protozoan organisms in tl~e lesions. 

Ayre-Smith (19G0) opined that the 
presence of one or more nodules showing 
some degree of circular separation with a 
flattened or depressed top associated with 
lymphadenitis can be considered highly 
suggestive of LSD. 

The highly infective nature, the typical 
signs and lesions of LSD, successful 
experimental transmission by cell free 
bacteria free, filtrate and presence of intra-
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cytoplasmic inclusions suggest that this is 
a viral disease possibly LSD. 

This is only a preliminary report and 
there is need to make further investi-
gations to~. confirm the identity of the 
disease. 

Summary 

A disease resembling lumpy skin 
disease in cattle was reported for the first 
time in India. The clinicopathological 
features were described. Successful experi-
mental transmission, presence of intracy-
toplasmic in:,lusion bodies and the I~igl;ly 
infective nature of the diseas9 pointed to 
a viral etiology. Th3 need for further 
studies to clarify the nature of virus 
involved was indicated. 

Fig. 4. 

Hair follicle:- Wigher magnification showing 
intracytoplasmic inclusions surrounded by halo. 

H&E x 800 
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Fig. 5. 

Skin:- Necrosis of the epidermis and cellular 
infiltration. I-I?•E X 200 
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