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ABSTRACT

This study was carvied oul _from April to November 2005 (n Demielta and Dakahlia
govemorates. A (olal of {4417) cattle and (756} buffaloes were examined clin(cally for
lumpy skin disease. Oul of them (1143) catile and {5} water buffaloes showed skin
nodules of LSD. Different clinical forms. acute and subacule were noticed, The sludy
revealed tolal morbidify and mortality rales in callle were (25.87%, 3.28%)
respeclively. whereas i byffaloes were (0.66%. 0.0%} respeclively. Higher morbidity
rale was recorded n adult catlle either vaccinated herds (19.6%) or non-vaccinated
herds (42.9%) while higher morlalily rale was recorded n suckling calves (2.71%) (n
vacclnaled herds and (8.08%) in non-waccinated herds. The higher Incidence was
recorded in summer (n callle and buffaloes.

The emergeiicy vacclnation by local produced sheep pox vaccine was used against
Lwnpy skin disease outbreak and i succeeded in lowering (he economic losses by
minimizing the morbldily;, mortatity and abortion rates n vaccinaled herds compuared (0
non-vaccihated one. The vacchated herds showed morbidity rale (14.36%). rortalily
rale (1.13%) and abortion rate (0.55%) whereas non-uvacctnated herds showed
morbldily rate (33.5 %}, mortalily rate (4.7 %) and abortion rale (6.62 30}.

Eighty two d(fferent samples were collected during the outbreak for virus isolation
Jrom calile (Byfly coat 25, lymph nodes blopsy [0. sian blopsy 35. (racheal plagtie 2
and sallva 10} and 5 Buffy coal from buffalos. All samples were processed for virus

Isolation. Isolaled virus from caille and buffaloes were (dentifled by using SNT and
[FAT.

Serum samples were collected from clinically diseased and (- cortact animals
{catle 250 and buffalo 25}. Antibodies were delecfed 1 all serum samples by varied
Liter by using SNT and ELISA as the mean titer by SN1' (n catile were (64. 128, 32) and
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by ELISA were. (3200. 4500. 2000} in _earlé; /lnfélc((on, late tnfection and {n-contact
antmals respectively and tn Buffaloes were {32, 16} by SNT and (1400, 1200} by ELISA
in diseased and in-conlacl animals respectively. The isolated viruses from catile and
buffaloes were (noculated subcutaneously (n suscepttble cattle . The cattle virus
was caused a generalized reaction while bufJaloes virus were producing localized

reaction.

1t could be concluded that: The severily of LSD outbreak Egypl 2005, LSD of caltle
occasionally affecting buffaloes with variant degree of severily, local produced sheep
pox vaccine was succeeded (n proleclion against the disease.

INTRODUCTION

Lumpy skin disease {8 a disease of caltle. primarily in Africa and rarely in Middle East. it
caused by a "Neethling Straln® belouging to Caprl pox genus (hal belongs lo the poxviridae
(Tuppurainen et al., 2006). Lunipy skin dlsease Is an acule. sub acute and chronic or
Inapparent viral disease of caltle and uccaslonally water buffalo and characterized clinically by
fever, multipte firm. cfrcuwmscrlbed skin nodules. necrotic plaques in the nwucous membranes
and generatized lympliadenitls (Coetzer et al,, 1984 and Hamoda et al., 2002).

Lumpy skin diseasc was recogvized as an Infectious disease in 1943 when an outbreak
accureed in Ngamiland 1n Bltswana and spread to south Alrica and appeared to Le conllned to
southern Alrica until 1956 and the discase recorded for 1st time out side Afiica in 1989 when
recorded in southern Jsraec] (Davidson 1990). While LSD vires was isolaled for the Niest Ume
from catle in Egypt tu 1988 in suez and Ismalia provinces by (House et al., 1990) and from
buffaloes by (Ismaef 2000}

LSD is firstly recognized in Egypt among cattle In inay 1988 in serlous outbrealc and many
mild outbreak or speradic cases were recorded after that at 1994 and 2002. (Ageg et al., 1989.,
El Allawy et al; 1992, Hassan.et al., 1982, Hassan 18083; Abo Zeld et al,, 1984: Daoud;
1998 Mageda et al., 1999 Abd El- Rahim et al., 2002 and Hamoda et al., 2002).

In Egypt water buffalo consldered the most preferable anlmal especially 1n Delta governorates
and usually found Incontact with cattle and the clinleal LSD were recently diagnosed in Egypl In
water bulfato Ly (All et al., 1990, Hassan 1983, Jamael 2000 and Hamoda et al., 2002) and
Radostitis et al., 2000 published that there was only one reported of the natural occurrence of
LSD 1. water bLIJIfTalOCS.

Although LSD dose not, caused a high mortallly rates éven during acute outbreaks “5-10%" (t
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has economtc tmportance due (o the prolonged debllilating effect. the losses resulting from
emaclalion, temporary or permanent cessation of milk production. infertility {n both bulls and

cows. abortlon and perinanent damage to liides (Green 1969 , Henning 1956 and OIE 1989).

There Is no specific antiviral treatment avallable for LSD infected cattle so.The control of the
disease depends mainly on vaccination of all population {o provide non susceptible host. Two
vaccine neethling and Kenya sheep and goat pox have been used widly In Africa with success. In
Egypt Jocal sheep pox vaccine (Romanian strain) were used to vaccinate catte allover the

governorates but mild and sever outbreak of LSD were recorded. So our study was dicected to
through the light on:

1- The nature and severlty of last outbreak on Egypt 2005.
2- Observation the clinlcal slgos of naturally infected catlle and Infected BulTaloes.

3- Study the eflicient of emergency vaccinatlon by sheep pox vaccine i contro) of 1.SD
outbreak.

4- Trials lor fsolation and identification of the virus fromn dlfferent samples of naturally
infected cattle and Bulraloes.

5- Esthimating the pathogencity of Isolated LSD viruses {rom Egyptian Buflaloes and caftle in
oul break Egypt 2005 and (low the clinical plcture of both stratns in susceptible catile.

MATERIAL AND METHOD
ClUnjcally and epldemiolgically investgated animals

A - Cattle

This studles were carcled vut {romn Aprll to November 2005 on 4417 mixed breed catife wilh
different ages and sex. Localed on four herds In Dakahlia and Denitla governorales. The
animals were divided according to history of emergency vaccination by local sheep pox vaccine
before outbreak into two groups.

Group I : (Vaccinated): All animals over one month were injected by slieep pox vaccine (1/ 2
sul f.d) at feast 4 weeks belore 1st clinical case of LSD

Group IL: (Non vacclnated) : All animals not vaccinated at least 1 years belore the out break.

fach group were sub divided according to age of the animals into three sub groups
(table 1& table 2).

Subgroup 1: Adult animals wliichi were over 2 years old.
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S8ub group 2 : Growing aulmals (6 months up to 2 years] old.

Subgroup 3 : Calves {1 weeks up to 6 months) old.

Age and season were recorded and all anlmals were clinfcally examined according to
(Kelly1990).

B. Buffaloes :

A tolal of 756 non vaccinaled buffalo with different ages and sex located at Dakahlia
governorates in contact with Infected catlle during outbreak ol summer 2005.Flve buffalo
showed signs of nodules on thelr skin with or without systemic disturbances suspected to be
LSD tnfection (table 4).

Experlmental animals infection :

The atm of Lhis experiment was to ciarlly and confirm clinical LSD aniong bulfaloes, it was
carried out at Pox Depi. Velerinary serum and vaccine Research Insltute, Abbasla. Calro. The
study was carried on 5 mixed Lreed catile of 2-4 years old. All animals were cliplcally normal
and (helr sera proved Lo e free fromm LSD anli-bodles uslng seruin neutratization test by using
standard L3D virus, 2 cow. were Injected [/D on the lateral side of the neck with 0.5 il of the
virus isovlated from discascd Luflalves and 2 cows, were injected 1/D on the laleral slde ol the
neck with 0.5 wl of the ficld virus isolatedd frow caltle, while one cow was kept 1n contact with
the fpoculaled anhnals as control. All animals were kepl in insecl prool stables under
obsecvalion daily (or fever .skin lesions and Jymphadenius along (he period of the experhnent

(Gweelg).

Sampling
A- Cattle samples
1- Buffy coat :

Heparinized blood samples were collected from 25 recently Infected anlinals wiich showed

fever with or without nodules Bully coal were separaled for virus Isolallon.
2-Lymph node biopsy :

Lymph node blopsy for virus isolation were collected from )0 animals by using sierll syring

from prescapular and prelemorat lyinph nodes.

3- Skin bilopsy :
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Skin Liopsy were collected Ly surglcal sections {rom 35 diseased catlle with diffecent age . sex
and dlfferent stage of the skin nodules.

4- Tracheal lesion :

Tracheal plaques from two newly born calves which freshly died or emergeocy slaughtered

were collected and processed for virus jsolation
6- Saltva :

Saliva were collected from ten clinically suspected animajs which showed excesslve salivation

and laceration with skin nodules.

All the samples were transmiltted cooled to Pox Dept, Velerinary serum and vaccine
Research Institute, Abbasia, Calro {ur virus Isolaliow.

6- Serurn samples :

A lotal of 250 blood samples {rom clinjeally infected and apparently normal contact cattle
without anticoagulant were oblained for senunt sepnotion. The samples were collect at different
stage of the disease, 90 at early stage of the disease . 75 at late stage {3 weeks after beginning of
the slgns) and 8% from apparently normal In contact animals.

B-Buffaloes samples

1- Byffy coat :

[Five heparinized blood samples for Lulley coatl separation from Lhic clinlcally suspect waler
bullfalues tv.o of thew showed generalized nodules with syslemic disturbance and Ihree with

lucalized siodules.
2- Serum samples :

25 blood samples without anlicoagulant for serum separatlon were collected. 5 from clinically
diseased water buffaloes and 20 from clinically normal In contact waler buflaloes with deferent

age and sex.

Reference virus and antiserum.

It was kindly obtainied (rom the forelgn anltinals diagnostic laboralory Plum Istand. USA and
slored at pox Dept. veterinary serum and vacclne research Institue, Abbasia, Calro. these agents
were used for applicalion of SNT, IFAT and ELISA tests.
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A- Virus isolation :
According to (Van rooyen et al., 1968)
B-Virus titration:

According to (Van rooyen et al., 1969) and inlective dose 50 end point were calculated by
the method of Reed and Muench., {1938).

The titration of the {solated virus o monolayer MDBK cell line using the method of FADDL
Diagnostc laboratory Protocoel 802 {1985).

C-Virus ident{fication: The isolated virus was ident{fying mainly by:

1- Indirect fluorescent antibody technigiie (IFAT): 1t was carried on MDBK cells (Davies et al.:
1971).

2- Hislopathologlcal examination: [t was performed o MDBK cell line and on skin biopsy

samnples collected from diseased animats (House et al, 1990).

3- Viru® neulrallzation (est (VN1): It was conducled using re(ercnce serum according to
Manual of serological wnicrotiraton technigues, (1981).

D- Serological tests:
The followlng tesls were carried oul to detect specific antibodies against L.SD virus

I- Serum neulraljzation (est (SNT): It was carried out uslng standard LSD virus according to
FADDL Diagnostle laboratory Protocol 802 (1985).

2- Enzywe thnked hnmunosorbent assay (ELISA) It was applied according {o The mclhods ol
(Voler et al, 1976).

RESULT AND DISCUSSION

Lumpy skin dlsease Is Insldlous epideinlc disease has a potenlial rapld spread with abllity (o
causes great econoinic losses (Anon 1986, Wood; 1088, House; 1996 and Radostis et al
2000) LSD is now considercd as enzootic disease In Egypt as severa) mild outbreak regorded in
Egypt after 1988 but with low morbldity and nil mortality, Davlies 1991 , Hassan 1993 and
Hamoda et al 2002. {n our studics the new outbreak of LSD appeared in Egypt during the
suminer of 2005 in cattle and the clinical observation revealed different clinlcal forms of the
disease acute, sub acule and unapparent Infectlon. The cllnical fortus were classified according

to the body temnperatwre wand skze ,sile and nwuber ol slkin nodules and the systemic
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disturbance.

The acute form characterized by bigh diphasic fever ranged from 41-42°C for 3-5 days with
hared pulse and resplration, congested mucous membranes, off food and the skin covered by
painful nodules fromn 0.5 to Scm in dlameter and flat topped with erecied bair which appear 3- 5
days afler onset of fever (plate A photo 3.6) .Lymphadenitls and swelling In dewlap and legs.
mwucopurulent discharge from nostrils. coughing and often stertorous respiration. conjuncuvitis
and keratitis may be seen. The nodules appeared as erythematlc area followed by nodules which
become necrotized later and sloughed (o leave ulcer or may be reabsorbed (plate C). Mucous
plaques were notlced on the conjunctiva. nostrils, }Mips and vulva (plate B). The course were
prolonged and If antral survive it shwoed sitefast with cutenous Inflemation and In same cases
fibinous inyosjtis was notced. (plate D) some few cases were dle (n tys time due to
hyperthermla and other dled alter complication at 4th weeks and the recovered animals showed

sever emacialion and loss of condltlon and the course usuvally 5-7 weeks.

Subacule {orin charactedzed by short course fever 40-40.59C (or 1-3 days, (n same cases the
15t signs of tliness were few number small size nodules on neck .trunk and legs with partial loss
of appetite the course usually 3-5 weeks (plate A photo 4&5)

Inapparent foro In animal without any clinlcal sings but serodlagnosis detect antibodles titer
in thelr serum table (7). and this clinical sings were simitar o the finding ol El-Kanowaty
18989, Yougeef et al; 1990, Agag et al; 1962, Sedeek 1992 Hafez et al; 1992, Hassan 1993,
Abo Zald et al; 1994, and Coetzer 1994, Redostitls et al; 2000, Abd El-Rahim et al; 2002
and Hamoda et al ;2002.

This outbreak showed morbidity rates 14.36% and 33.5% in vaccinated and non vacelnated
catle groups respeclively. Mortalily rates were 1.13% and 4.7% whlle case (atalily rates were
7.9% and 14% in vaccinated and non vaccinated groups respectively (Table 4). The our resuit
are agree with Coetzer et al; 1994 who mentioned that the morbidity rate of 5 to 45% on
affected farms in South Africa Is wsual. And the mortality rate may be as high as 10% and same
animals appear to be naturally resistance lo LSD as only 40-50% of experimentally infected
catle developed generalized skin lestons. the sanie result were nearly recorded by All et &l 1990
but (t higher than recorded by Hufez et al; 1992, Abd El-Rabim et a}; 2002 and Hamoda et al
2002. The higher morbldity and mortallty Indicate the severity of thls out break and this may
be expland as at last years the LSD had rarely presented a problem to the former since 1988 and
eptdemic use of LSD vaccine had declined to low levels and the level of imunity (n the hard
were there for low so the spreed of the disease were high and this nolice supported by (OIE
1989, Davies 1891; Moussa 1996 and Radostltis et al., 2000) they revealed as Lumpy skin
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Geering., 1978 and Ali et al, 1990 and Hamoda et al 2002).

The presence of secum neutralizing antibodies sn water buflaloes serum although there dose
not Capri pox vaccinalon program for water buffaloes In Egypl gave an indication for the abllity
of LSDV (o Introduce, Infect and stimulate immune defense mechanlisin of bu(faloes (Hassan..
1893).

Regarding Lo the age subgroups the high morbidity rate was recorded (n adult cattle 19.6%
and 42.9% in both gruups 1&1 table 1&2) respectively and this may be dde (o milkdng and

parturllon stress which leading Lo iiumune suppresslon and Incvease host susceplibilily.

Wlille the high case lalallly rale recurded In calves subgroup 3 (20.8% and 21.15%) In Loth
groups 1&U respecuvely (table 3).Chus may be duc o 4l developed catves tnnine systeny and

(wilure of passive Innmunization (@ulnn et al, 1964).

Laboratory Virus {solation and sdentiNcation Irom different saniples ((able 6) revealed that he
avallable of skin Llupsy and lymph node blopsy for virus isolation  during the coursc of LSD
while other negalive samples may be due o absence ol viremla during sawpling and this
supported by (Tuppuralnen et al; 2006) Uiey vevealed thal the lenglli of the viraentic period did
not corrvelale with the severity ol the clinical disease and viremia was delecled fronc 1-12 days
using virus isolatlon whille Lhe virus can Le Isolated lrom skin up lo 39 duys past expertinental

infectior.

Regarding (o e results of cxperbnental tufection. 1D Inoculation of the [ield virus isolated
from buffaloes revealed formation of clrecurnpseribed Nirmi swelling at the sfle of injeclion of two
inoculated catlle fron the 379 days post inoculation t) the 7' days whic)i regress rapidly within
one weck wilhoul generalizalion or systemle disturbance. While in the field virus [solaled (rom
caltle, there was systeniic reactlon (Increase jn temperalure, respiratlon and putse) heslde local
nodular leslun and there was no generallzatlon. Incontacl anhmals appeared clinlcatly norimatl
during the pedod of tie experdment. These results were co-inclded with thal reported by Carn
and Kitching., (1996) who concluded that following 1/D inoculatlon of LSD virus, local lesions
were developed at the slte of challenge without virenda and gencralizaltun of jnfecllon ana
Coetzer et al; (1994) who wenloned thal some anfinals appear Lo be nalurally resistance Lo
LSD as only 40- S0% ol experlmentally infected catle developed generallzed skin leslons.
Moreover the above results were in parallel to that notlced by Hassan., (1993) and Hamoda et
al; 2002 who observed Uie characlerlistic clinical signs on cattle and bullalo after 5-7 cays post
fnoculation at the slles of oculatton ouly with sume respiratory signs, lever ail wmarked
increase of skin Lhickniess with appearance ol characleristic skin nodules and the cattle showed

clear signs than bul(aly. alsu these findings reseible Lhose obtidned by Young et al, (1968]) wlo
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reporied that LSD might occur in buflaloes as well as in cattle.

It could be concluded that:

The sevenity ol LSD outbreak Egypt 2005. LSD of cattle occastonally affecting buffaloes with
variant degree of severty. Local produced sheep pox vacclae succeeded in protection agalnst the
disease and we advice to flow regular policy {or vaccination against LSD due to the endemic
nature ol the disease fn Egypt. Insect prool (solation house Is indicated (n all farm to prevent
rapid spread of the disease especially during outbreaks hand by hand with vacclne pcogram.

Table:(1)Number of clinically disease auimals and deaths in group I(vacciuated) in relation to
examined animals pumbers in each age subgroup(S.G.) of cattle.

— —— —_—

Locality
. Examined | Clinically { Morbidity | Emergency { Case | Abortion
aunimals disease rates slaughter | fatality No. Rate
Age - and deaths | rates -
[~ | Demitta [ 297 | 86 28.9 Il 6 | 3 348
O | Dakahlia| 60O 90 15 12 133 2 3
7 [ Total | 897 | 176 19.6 13 7.38 5 055
~ | Demilla 180 23 12.7 - 0 -
O [Dakahlia| 500 | 30 6 | 2 6.66 - i
| Total 680 53 7.7 2 3.7 - -
"« [ Demitta 34 I 23 | 2 8.1 - |
O [Dakahlia | _ 150 13 3.6 3 23 : -
@ | {Dotal’ | - 184 4 [ 13 5 20.8 - -
Group I vaccinated cattle SG1= Adult catile
Group 1l nonvaccinated caltle SG2 =6-24m old caltle
SG3 ~Calves under 6 months
Mansoura, Vet. Med. J. Vol. VII, No.2 2005
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Table:( 2) Number of clinically disease animals and deatbs in group Il (Non vaccinated) in
relation to examined animals oumbers in each age subgroup(S.G.) of cattle.

Locality
Examined | Clinically | Morbidity | Emergency | Case Abortiou
animals disease rates slaugliter | fatality No. Rate
Age and deaths | rates
~ | Demitta | 1143 53 453 54 10.42 675
O [Dakahlia | 120 25 208 4 c |1 |4
Total | 1263 543 42.9 58 10.68 | 36 6.62
~ | Demilta 757 182 24.04 37 203 | 1 -
© [Dakahlia | 500 113 22.6 19 168 | - -
Total 1257 295 23.46 56 18.98 -
e | Demitta 93 37 39.7 7 18.9
O Dakahlia | 43 15 [ 348 4 266 | )
Total 136 52 38.2 A1 21.15 -

Group [ vaccinated catile
Group Il nonvaccinated caltlle

SGi= Adult calile
SG2 =6-24m old callje
SG3 =Calves under 6 months

Table (3)Morbidity ,Mortality and case fatality rates iu groups (1&Il) in different age
subproups (1,2&3)of cattle

Age subgroups Nuinber | Morbidity | Mortality Case
Examined | Disease | Deaths rate ~_rate [atality rate

'~ |__SGl 897 | 176 13 19.6 .44 73

=¥ SG2 680 53 2 7.7 0.29 3.77

e SG3 184 24 5 13 2.7] 20.8

© [ Total 1761 253 | 20 14.36 113 7.9

. SGI | 1263 543 58 42.9 4.59 10.68

A, SG2 1257 295 56 23.46 4.45 18.98 |

S SG3 136 52 1l 38.2 8.08 21.15

O Total * | 2656 890 | 125 335 4.7 14
¥ Total - 4417 1143 | 145 | 2587 | 3.28 12.68

Group 1 vaccinated cattle
Group Il nonvaccinated callle

Mansoura, Vet. Med. J.
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Table (4) Morbidity , Mortality and case falality rates in water buffaJo in different age

groups.
Age Number Morbidity | Mortality | Case Abortion
Examined | Disease | Deaths rote rate fatality
- rote
Over 453 3 0 0.66 0 0 0
3Y
1-3Y 215 2 0 0.93 0 0 0
1 D-1Y 88 0 0 0 0 0 0
Total 756 5 0 0.66 0 0 0
Y=Year D=Day
Table (5) Diseased and deaths percent in cattle and buffalo in different scasons
season ) Cattle Buffalo
diseased. | diseased | Deaths | Deaths | diseased | diseased | Deallis | Deaths
| No | % | N | % | No [ % | No | %
Winter | 0 0 0 0 0 0 o | o0
spring 285 2493 | 2] 14.48 | 20 O | 0
Summer | 524 45.84 72 49.65 3 60 0 0o
Autumn 334 29.22 52 35.86 | 20 0 1 0 |
Total | 1143 | 100% | 145 | 100% | 5 100% 0 0|
Table (6): virus isolation, identification and titration from cattle and Buffalo.
Samples | Ex. | +ve Virus isolation Virus Mean of Virus
No | No - identification (itiretion
ECE | LT | MDBK | VNT IFAT | ECE | MDBK
Buffycoat | 25120 | + | + | + v | 46 | 42
LN biopsy | 10 | 10 + + + + + 4.8 4.4
Skin 35 | 33 | + + -+ 4 42 4
 biopsy R
Tracheal 2 2 + + + + + 4.5 4.2
plaques | | | - B
Saliva 10 0 | - - - - - § - -
Buffalo 5 2 + 5 + + + 3.6 3.5
Buffy coat J
ECE: embryonated clncken egg L.T.: L.amb testicle primary cell
MDBK: medein darby bovine Kidney cell line VNT virus neutralization tesl

[FAT: ndirect {luorescent antibody (echnique
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Table (7) Mean aulibody titer of infected and contact cattle serum Dy using SNT and ELISA.

Groups Number of samples SNT titer ELISA titer
I ‘T)Fe_l_nitta Dakhlia Total N
Early infection 30 60 %0 64 3200
Late infection 20 55 75 128 4500 il
contact cattle 20 65 85 32 2000
Total 70 180 250 +ve 32 +ve 1000
Control —ve 8 | -ve 100 ]

Table(8) Mean antibody titer of infected and coniact buffalo serum by using SN'T aud ELISA.

Mansoura, Vet, Med, J.

Group Sumples number SNT B ELISA
Ciinically infected | 5 32 1400
Contact buffalo 20 16 B 1200 |
‘Total 25 +ve 32 +ve 1000
-ve 8 -ve 100
L control | - N
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Plate A

Acute and subacute LSD in cattle

I-Mucosal ptaques iu gum 2- Mucosal plaques in nostrils
3-Skin nodules around nostrils 4- Few skin nodules on hind limps
5- Few skiu nodules on shoulder 6- Sever skin nodules in liind limps

LSD lesions on mucous msembrane and teat jn cattle

1-Mucosal plagues in vulva 2- Mucosal plaques in lip
3- Mucosal plagues in nostrils 4- Mucosal plaques in nostrils
5- Mucosal plagues in conjunctiva 0- Skin vodules in the teat

Mansoura, Vet. Med. J.
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I.SD nodulcs stages in caftle

1- Erytbemad: skin nodules 2-Early skin nodules
3-Mature skin nodules 4-Site fast Skin nodutes
5-Slougling Skin uodules 6- skin sear

LSD complication in caftle

J-oedematous swelling in dewlap
2- edematous swelling in leg
3-cuteuous skin rrecrosis in (ail

52
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Generalized LSD nodules in buffaloes

1-Generalized skin nodules 2- Skin nodules on shoulder
3- Skin nodules ou fore leg 4 Skio nodules on external ear
5- Skin nodules ou udder and teat  6- Skin nodules oo ventral of the tail

Generallzed and localized LSD nodules in buffaloes

1-Generalized skip nodules 2- Generalized skin noduljes
3-Localized skiu nodules 4 ~ permanent scar allover the skin
Mansoura, Vet. Med. J. Vol. VII, No. 2, 200b
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