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AL-QURAN

And Cattle He has created for you (men) from them ye
drive Warmth, and numerous benefits and of their meat

ye eat.
(16:5)

HOLY BIBLE

And Adam also and to his wife did the LORD GOD

make Coats of skins and clothed them.

(CHAPTER 3:21)
And Abraham was very rich in Cattle in Silver and
Gold.

(CHAPTER 13:2)
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MEMORANDUM OF UNDERSTANDING
BETWEEN
PAKISTAN TANNERS ASSOCIATION
: AMD .
TY OF VETERINARY AND ANIMAL SCIENCES (UVAS), i AHORE

o -
LUNIVERSI

The Pakistan Tanners Associalion and the University of Veatarinary and Animal
Soianees. Lahore, perceiving fhatl mmotuost co-operation 0 the field of Leathar
pdustey activities will strenglhen fhe scientific research, training and ooy

in the relevant fiedd will xing benefils b2 hath sidas, do haerebny agres 10
cooperate i the Fallowing fields.

2. Botn, the Pakistan Tanners Association and the Universily of Weterinary and
Aniral Sciences, Lahore undertake to pursue 5 programims of training, resesrch
and techmical collaborastion for the exchange of ideas, skills and techrigues of

muteal inkerest as agreed from time to tivne, TRitially the coopoeralion may include
the foblonaing:

i.l Eacilitete technical personnel to survey the skinfhides
damage caused due o butcher's cUubs at the ntme of Haying

i} Jdoint or collaborataed sclentific rasearch o devise economic measures Lo
contral the skinfhides diseases prevalent in various sreas of Punjab 1o
achieve this objective, 1he Association will auppart the University throwugh
provigion of requined equipment, awerd of internship iraining o all eligibls
prndergraduate and postgraduate studants. The soicntiat of the Universily

praducing cutstanding research resuits shall siso he recegnized through
meerilorinus awards

dizagses and

i} Human resource developrment by providing training 1o technical personnsd
ot gbbatoirs and o reduce the esdent of damags inflictesd to skins and
Hidas.
.} Lasthor Industcy, maining wisids of staff and wunibearsity  stodents o
Industrial Leather mamufactunng Units.
) Ay othier form of cooperation that bl pariies may agress.
= The two organizations agres o co-operate as  this would facilitate  joint
interactions and oforts between scisntisls and protessionals and industrial of
wide experlence leading to resoling of e existing  problems  afecting
skimsthideas productivity
4, Hawving agresd to the above contants of MO, the partics conoeroed Rave fiwed
thaeir sigratures as undar an Dacambxer 31, 2004
-n-__|_ - — T g
o et
LA "_':_.-"":-"-.- b R ST fpnm et ':;;-: 2
r'.. 25
(PROF. DR. MANZOOR AHMAD) (AGHA SAIDDAIN)
WIGE-CHAMNGELLOR, COMNWENER
UNIVERSITY OF VETERINARY AND HIDE & Sk IMPROVEMENT
ARipalL SCIERNCES, EAMORE {BUB-COMMITTEE)

FAKISTAN TAMNNERS AZSOCIATION




MOU iz being signed by Prof. Dr. Manzoor Ahmad, Vice-Chancellor,

University of Veterinary and Animal Sciences, Lahore (Right) and Mr. Agha
Salddain, Convener Hide and Skin Improvement (Sub-Committee), Pakistan
Tanners Association (Leflt), on December 31, 2004,
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Skin Specimens collected Irom abattmrs

A worker getting training of flaying machine at an Abattoir
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INTRODUCTION

Leather and leather products represent most important and dynamic industrial
sectors in Pakistan after Clotton and Textile, Leather industry of Pakistan is comprised of
a large aumber of small and large units and there are 800 mnneries in the country that
cmploy more than SO0000 people directly and indirectly, It is third most dynamic sector
after cotton, textile and nve. It contributes 6.13 % of large scale manufacturing GDP and
6.5 % ol cxport carnings. The export earnings from Ninished leather and value added
leather products were appraximately 51251 million for the year 2007-08. (Federal Barean
ol Statistics). Leather industry of Pakistan has shown a great growth over the last many
years. Leather industry of Pakistan is unique in many respects and these areas need to be
exploited.

The gualily of the hide or skin is to a larse extent related 1o the amount of damage
to the grain (or "ouide") mt—rﬁtte. The damage may be due to skin parasites (Nafstad ef
al, 2001} that affect the hive amimal, related scratch. husbandry practices on the [arm or
1o transport of the live animal (scratches, brising, o dirl conlamination); it may be due
o damage during slaughter or removal of the hide; or it may be caused by inappropriate
bandling or madequate preservation techniques. Most types of damage can be reduced or
avoided altogether by better management of the animals or the hides (International
Council of Tanners. 2004).

The biggest prublem faced by the tanning and leather industry is the poor quality

of the raw materal it receives from the slaughterhouses or the hide markets. It is
estimated that &n increases of 30% can be realized in lesther industry by controlling skin
diseases and avoiding bulcher’s cuts,
A large oumber of parasiic, fungal, bacterial and viral infections damage the skins and
their magnitude depends upon the duration of condition and severity of the disease,
several ectoparasites can be responsible for damage of cattle hides. Some of the damage
13 very specthic, such as grub damage caused by warble fly Tarvae, bul most ectoparasite
damage 13 mote nonspecific. (MNafstad and Gronstol, 2001

Mange is quite prevalent in our livestock and is responsible for chronic skin

infections associated with debility, intense ilching, rubbing and scratching. Parasites
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tunnel in the skin and results in rough pitted leather with damaged grain (George et
al  1986). Warble flies are prevalent in many parts and fly larvac (Warbles / Meroo)
damage the skin or cause perforations (Otranto er al., 2005; Karatcpe and Karatcpe
2008). In recent years, hide damage caused by lice has been increasingly recognized as a
significant effect of lice infestation (Bugby ¢t al.. 1990; Weboler and Bughy 19907, The
damage 15 described as arsas of grain loss up to 3mm diameter that are seen on dyed crust
leather (Bugby er al., 19900,

Healed wound leave scars, which is a blemish, and become apparent afler tanning,.
Tick infestation causes pinhole spots at the point of their attachment and it can be
worsened by tick birds and secondary bacterial infections.

Many generalized discascs causc emacialion in animals and affect the size and
strength of the skin produced from these amimals, Nulmtiomal status, body conditions,
and age of the snimal a slaughter affect the quality and size of the hides and skins.
Ideally a tanner will ke to have a skin from a healthy animal without a slanghtering
blemish, removed properly, prescrved and dehvered to 11 wathout any damage. Qur
animals generally seiler from mal-nutrition and not many animals are specially raised or
finished for meat industry, Healthy amimals provide stronger hides / skins with greater
thickness.

Slaughterhouses across the country are over-crowded, poorly designed with
insufficient facilities to handle animals before and after slaughter. Animals are
slaughtered and dressed on the ground and many contaminants like manure, dirt, etc. are
transferred to hides / skins and also to meat. This vlimately influences their qualily and
value.

The most important factor affecting the quality of hades and skins 15 damage due
o kmives. Holes, cuts and scratches produced by knives are very common due to hand
flaying. These blemishes are due to carelessness of unskilled workers at the abattoirs and
had handling of carcasses.

The present project was under taken to know the prevalence of skin disesses m
domestic meminants and other damages inflicting to the skins and hides in Pakistan. The
economic losses incwred duc to skin discases and management problems were also

cstimated. The aim was to generate data regarding gecgraphical distribution of skin

13




diseases so that the preventive measurcs could be adopted. The other monumental
problems incurred on living animals before and at the time of slaughter and to fades and

skins after slaughler were also identified.
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REVIEW OF LITERATURE

Monga and Mohapatra (1980) reviewed the avalable published
reports on animal mycoses in India and the fungal agents isolated from animal material.
Among dermatophytes, the ocourrence of Trichophyton verrcosum, T. mentagrophytes,
T, yubrwm, T. equimum, T. viclacewm, T. simii, T. tonsurans, T, tervesire, T. afellol.
Microsporum canis, M. gypsewn and M. nomum has been reported.  Cases  of
aspergillosis, candidiasis, phycomycosis, rhinosporidiosis, epizootic lymphangitis,
mycotic abortions and mycotic mastitis have been recorded in animals in this country.
However, there is no report of histoplasmosis, sporotrichosis, blastomycosis and

coccidioidomycosis among animals from India.

Cundiff ef al., (1987) described Inheritance of vertical fiber hide defect
(VFHD), a structural defect in collagen fiber orientation that causes weakness and
reduced value of leather, using histological data on hide biopsies oblained from <63
Hereford cattle by 65 sires. The data set included 44 olfspring-dam pairs, for which
VFHD phenotypes had been diagnosed on both the offspring and dam. Examination of
offspring and parental frequency distributions indicaled that inheritance of the condition
was likely to be an antosomal recessive. In a subsequent experiment, & Hereford bull with
a known VFHD phenotype was mated to Hereford cows with known YEFHD phenetypes
and o Angus cows not showing the defect. Angus was chosen because the Jefect has
never been observed in the breed. all offspring (5) resulting from VFHI? = VIFHD mating
expressed the defect, while no offspring (12) out of VFHD x non-VFHI) mating (angus
cows) expressed the defect, Tt was concluded thal VFHD is inherited as an aulosomal
rapessive. The role that selection and alternative crossbreeding systems can play reducing

phenotypic frequency of the defect.
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Paton ef al, (1996) studied associations between the incidence of
caseous lymphademtbis (CLA) in sheep and post-shearing management and environmental
factors. CLA mcidence was measured in 126 groups of | and 2-vear-old sheep in 70
Western Australian flocks selected from the cull-for-age ewes with CLA lesions at
abattoirs. CLA incidence was assessed using a CLA toxin ELISA. Dichotomons and
polycholomous stepwise logistic regression methods were compared in examining the
cifects of management and environment on CLA incidence. Shower dipping sheep for
ectoparasite control aller shearmg increased the odds of high CLA incidence by five to
s1x limes and kecping sheep under cover for | h or more after shearing increased the odds
of being in high CLA incidence categorics three-fold, The seroprevalence of existing
CLA infection within each age group affected incidence more than did the overall
slanghter-based flock cstimate. This suggests that CLA spreads mostly within groups of
sheep shom together.

Castro e al, (1997) tested three different tick control policies in groups
of traditionally managed Sanga cattle in the Central Province of Zambiz over a perded of
3 yesrs. One group was given strategic tick control treatment using 12 pyrethroid
acaricide spray applications between the onsct and the end of the wet season (October to
March). The productivity of this herd was compared with that of a group with no tick
control and a group under an intensive tick control regimen of sprayving every week in the
wet season and every 2 wecks in the dry season (36 applications per vear). The highest
output was associated with intensive tick control, followed by strategic control and then
no tick control policies. However, when the costs of tick control were taken into account,
the strategic tick control policy produced the best economic result, followed by the
intensive and then the no tick control policies. Neither the strategic nor the inlensive tick
vontrel policy was sufficient to prevent the transmission of East Coast fever (ECF)

infection when this disease was introduced (o (he aros.
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Guglieimone ef al, (1999) stadied the homy Haematobia irritans
recently spread to Argentina and Urnguay which is believed 10 cause damage 1o cattle
hides., Four groups of ten Holstein stcers each were maintained for 58 weeks under
different infestation levels with H. irritans o determine if it was the causc of this
problem. Hides (chrome tanned) from steers maintained under minimum infestation level
had 4.7+£3.8% of the area damaged. Maintaining the steers under low H. irritans level for
the last 44 days of the thal wsing insecticidal car-tags, resulted in 29.5+15.8% of hide
arca being damaged. Steers that were (reated with 3% cypermethnin pour-on, when the A
irritans population was close to 50 flics, showed that 31.3=10.6% of hide arca was
injured. and 46.6+12.8% of damaged hide arca was [ound in hides from non-treated
steers. Significant differcnces were found between mean hide damage from steers
maintained contineously under low H. jrriteny infestation levels and all other groups.
Hyperaernia was significantly lower in the skin of steers under low F. frritans infestation
level than in the skins of non-treated steers and steers maintzined under low-level
infestations for the final 44 days. Eosinophil and mononuclesr cell mhbllation was
significantly lower when the population of H. frritans was less than six per sieer than
when the population was more than [00 flies per steer. Low numbers of Stomoxys
calcitrans were found in all groups, but most hide damage was presumed due to FF

THFitans,

Milnes ef al., (1999) used a postal questionmaire 1o collect information on
the prevalence of Hee on eattle on a random sample of dairy farms in England and the
bordering counties of Wales. Replies were received from 1040 (32.8 per cent) of the 1970
farms which werc mailed, Filty per cent of farmers rcported baving ever seen or
suspected lice in their herds and 29 per cent repurted possible infestations in the winter of
1996/97. Visits were made to 24 farms in the south west of England during February
1998, Twelve of the farmers said that they had seen or suspected lice in their herd since

Oetaber 1997, and that lice were more frequently observed on the adult cattle. However,
examination revealed lice on 18 of the 24 farms, and adult cattle were the least likely

gronp to be infested.




Kanagaraj ef al., (2001) studicd the ill-effects of sodinm chloride on
the environment snd coo-syslem and suggested that there §s an wrgent need for the
development and adoption of a viable cleaner curing system. In their stody, a short-term
preservation technigue using silica gel has been stodied and standardized. The possibility
of using silica gel in place of salt as a curing agent alone and in combination with a
suitable biocide was studied at an ambicnt temperature of 31°C. The preservation
efficacy of the methods was assessed by various parameters such as modslure content,
total extractable nitrogen, and bacterial count. The layer wise moisture content was
determined using a NME micro-imaging techmigue. The effect of the new curing methods
on the fbre structure of treated skins was asscsscd using scanming electron microscopic
(SEM) studies. The polletion Ioad generated in the processing of the skins treated wang
the new techniques was compared with that for salt cured stock. The results showed that
the cleaner preservation techniques developed were as effivient as salt curing for the
preservation of skins. The new curing methods did not pose any problem either in
soaking or in the leather manufacturing processes. The methods developed were found to
be effective and viable options for combating the pollution problems of chloride and total

dissolved solids (TD3).

Campbell ef al., (2001} applied several insecticides to cattle at various
rates, mixmures, application methods and oumber of treatments and evaluated for control
aof cattle lice Five endectocides. Eprinm@, Tvomec™, Dectomax”™, l."_‘:,rd-sctln"% and
Phoenectin® were all applied at the same rate. The cattle wilized in this research were all
infested with & mixture of lice species. The specics included: Bovicela (Damalinia) boviy
{L.), Haematopinus ewysternus (Mitzsch), Linognthus vituli (L. and Solencptes
capiilatuy (Enderlein), Most of the cattle were infested with at least two species and some
had three or all four species present. All of the treatments except permethrin 1.0%4+5%
PBO, at a ratc of 3 mlA43.4 kg wt. provided acceptable hice control with one application.
Data indicated that applying the insecticides in early January should provide enough

control to render the need for 2 second trealment unnecessary.



Nafstad et al, (2001) studied the skin histology and the scanning
electron microscope morphology of the hide defect light flecks and spots after tanning in
11 steers infested with biting lice (Damalinia bovis). Wine steers from herds free of lice
were used as controls. Skin biopsies from 6 of the animals in the lice infested growp
showed mild to moderate hyperkeratosis and moderate perivascular to diffuse dermatitis
with infiltration of mainly mononuclear cells and some eosinophilic granulocyles. The
steers were slaughtered at an age of 18 1o 23 months. Light flecks and spots occurred on
all examined hides from the infested group after tanning. Mo cxamined hides from the
contral group demonstraled similar damage. Both light microscopic cxamination of
seotions of tanned hide with Lght flecks and spots and scanning electron microscopy of
the same defects showed superficial grain loss and craters with a ieregular fiber base
encircled by smooth and inteet grain. The association between louse infestation at an
carly age and damage of hides following slaughter & to 15 months later, suggested that
louse infestations lead to a prolonged or lifelong weskening in the derrmis. This

wealkening may cause superticial grain loss during the tanning process.

Nafstad and Grenstel (2001) developed and evaluated eradication as
2 strategy to control lice in cattle. Thirty-thres herds of cattle were selected and observed
during a period of two and a half years, Before eradication, biting hce {Damalinia bovis)
were present in 94% of the herds and 27% of the animals. Sucking bce (Linognathus
vituli) were present in 42% of the herds and 3% of the animals. These levels were very
similer to those reported from other countries in Northem Furope. The eradication
strategy was successful in 28 of 33 herds, but lice were still present in 5 herds 3 0 6
months afier treatment. Biting lice were present in all these 5 hends; sucking lice were
present in 3 herds. During the next 12 months, nine of the 28 herds were reinfected with
Tice. Six herds were reinfected with just biting lice, 2 herds with just sucking lice and one
herd was reinfected with both. There was no significant difference between the 2 lousc
specics reganding the risk of unsuccessful eradication or reinfection. The only significant
risk factor for reinfection was either purchase of livestock or use of common pasture,

combincd with [ailure in pre-treatment of newly intreduced animals.

19




Coles ef al., (2003) investigated the relationship between lice infestation
and leather damage in a trial invelving 61 cattle, half of which were treated with
ectoparasiticides for lice control either in their first or second year. Hides from the lice-
free and lonsy calves were removed manually at an abattoir, tanned and inspected for lice-
rclated damage, commercially referred to as light spot andfor fleck. In both the frst- and
second-year animals there was a significant difference betwesn the hides of the lonsy and
lice-free animals, confirming that the chewing Iouse Bovicola bovis is a cause of winter
light spot. There was also a difference between the two groups in the levels of scratch
darnage. After the infested animals had been treated with fenvalerate and eprinocmectin to

kil all the lice, the damage to the kides had not been (ully reversed [3 weeks later.

Otrantoa ef al., (2005) estimated the presence and the scroprevalence
of hypodermosis in Albania, 625 head of cattle were bled during two sampling secasons
{i.e. from Fehﬁl:lr}r to March 2003 and from November to December 2003). The cattle
came from three collection sites in Morthern {(site A, Central (sile B) and Southern (sile
) Albania. Milk samples were collected monthly from four animals from October 2002
o May 2003 dunng the lactating period. The animals were also clinically examined for
the presence of warbles by manval palpation from Apnl 1o July 2003 and 2004 and third
instar larvac were collected and morphologically identified, Serem and mialk samples
were processed by ELISA. One hundred and ﬂ:l.i_rrjf-ﬂm:c: (38.65%) out of 344 and 116
(41.3%) out of 281 animals were found to be seropositive for Hypoderma during the first
and the sccond sampling scason. Im parlicalar, the amimals [rom site C presented the
highest pereentage of seropositive resulls (e 72.8% and 97 8% in the [irst and 11 second
j.-n:.aI respoctively) followed by the animals from sies A (e, 35.8% and 23.8% in the first
and in second year, respectively) and B (i.e. 17.8% and 3.4% in the first and in second
year, respectively). The kinetics of anti-Hypoderma antibodies in milk samples showed
the highest antibedy titres from Qctober to February 2003, All the seropositive animals in
both the sampling peneds showed the presence of one or more warbles under the skin
during April and May 2003 znd 2004 and the third-stage larvae collected were
morphologically identified as Hypoderma bovis, The results of this survey mdicate that

hypodermosis is widespread in Albania and that early prophylactic treatments must be
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carried out accordingly. The hope is not only to reduce the parasitic intensity with
obvious benefits for livestock production, but also to aveid the risk of spreading this

parasilic disease to neighboring countries.

Hadley et al, (2005) studied the relationship between lice infestation in
calves during their first winter and damage to the leather produced was investizated in a
trial involving 500 calves, 100 of which were treated with a pour-on endectocide during
the first winter. All the calves received routine lice treatment in the second winter and
were reared to slaughter weight, The hides were removed at the abattoir, lanned, inspected
for lice-related damage, and graded according to their suitability for the production of
high quality leather. The untreated group developed natural infestations of the chewing
louse {Bovicela bovis) during the first winter but none was observed in the second winter,
Hides from cattle infested with lice in their first winter had higher levels of lice damage
than hides from those freated with eprinomectin, at both the chrome-tanned and dried

dyed-crust stages of leather production.

Yeh and Perng (2003) studied defects exist on natural leather surfaces
that cannol be eliminated during processing. Mo international criterion specifies the
compensatory counting for calf leather surface defects. So complicated negotiations,
canses additional cost and argument between suppliers and purchasers. The objective of
this article is to establish a compensatory standard of leather defects for finished leather
transactions. We start by collecting 170 samples of defective Teather and classify the
leather defects into scven types. By using digital image processing technigues, we can
identify the defects and group nearby defects into a larger scrap arca. The area of leather
falling into disuse can be calculated. The compensatory standard comesponding to each
type of leather defect is then defined, The established compensatory standard for finished
leather transactions is evaluated for simulated praetical leather transaction. Simulation
results showed that the proposed approach is useful and beneficial for practical leather

fransactions.
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Bhanuprakash ef al, (2006} stated that sheep are the moving banks
of shepherds and their economic contribution in terms of meat, wool and skinhide is
immense. ¥ anous infectious diseases jeopardize the optimum productivity; among which
sheep pox is more important as the disease restricts (he export of sheep and their products
besides other economme losses. Although, clinical signs arc indicative of the disease but a
laboratory confimmation s necessary for uneguivocal diagnosis and  studying
epidemiclogy. The causative agent, sheep pox virus (SPV), is antigenically and
genetically closely related to goat pox virus (GPV) and lumpy skin disease vims (LSDV),
the other members of the genus capripox virus. In some countries, SPV and GPV are
cross infective to small ruminants posing problem in diagnosis and epidemiology.
However, recent studies have showed that the vimuses are phylogenetically distinct and
can be differentiated by molecular tools. Prophylaxis using attenuwated vaccines is the
choice of control measore as the immunity is long lasting, Detailed information on
izolation, identification, pathology, epidemiclogy, diagnosis and prophylaxis would not
only help in updating the knowledge of scientific fratemity but will be useful to the
policy makers mn order to formulate appropriate measures for control and eradication of
the disease. This synthesis is 1o present an up-lo-date review of the discase and its control

to provide the reader with an overview of the problem.

James et al., (2007) stated that pruritic behaviour and deranged Mecce arc
often used as indicators of sheep louse infestation but the exact relationship between
infestation and the observation of signs of pruritis are unclear Two studies were
conducted to examine this association. In the first, 24 castrated Merino sheep were
randomly assigned to six pens in groups of four and the sheep in three pens infested with
10 lice cach on the right mid-side. Louse numbers were counted, fleece derangement
scored and pruritic behaviour assessed perodically on cach sheep until 38 weeks after
infestation. Tn the second study a single moderately infested sheep was paddocked for 15
weeks with 32 uninfested sheep and louse numbers and fleece derangement monitored for
41 weseks.
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In the pen stodies, differences between infested and non-infested sheep in
fleece derangement and pruritic behavior first became significant (p < 0.05) at 8 and 14
weeks, respectively and at louse densities of 0.06 and 0.27 per 10 em wool part. Some
sheep showed definite signs of deranged fleece as early as 5 weeks after initial
infestation. In the paddock studies, it took 37 weeks until lice were detected on all sheep
in the flock. The comelation between louse numbers and flecce derangement score first
became significant (r=044 and p <0.05) at 9 weeks after introduction of the lousy
sheep, reached & maximum of r =079 (p < 0.001) at 22 weeks when 84% of sheep had
lice detected and the mean Iouse density was 0.29 per part, and then declined to r=0.12
{n.s.} at 41 weeks when all sheep were infested and the mean louse density was 3.04 per

part.

Karatepe and Karatepe (2008) carried out 4 study to investigate the
prevalence of hypodermosis in cattle between January and June 2005 in Nigde province,
which iz located in the middle of Turkey. A total of 1336 cattle, which were slaughterad
in MNigde. were investigated for Hypoderma larvae. The 68 out of 1336 cattle (%3.08)
were found positive for Hypoderma larvae. A total of 536 Hypoderma larvae were found
in the skin and subcutaneous tissue of the back of infested cattle. The 439 oul of 536
larvas (%91.23) were identified as Hypoderma bovis and 47 out of 336 (%8.77) as H.
lineatwm. Wumber of Hypoderma larvae counted on single infested cattle varied between
145 and the mean number of Hypoderma larvae per cattle was T.8E (536/68).
Hypodermosis was recorded for the first time in cattle from Nigde.

Shede ef al, (2008) reported microbiological inception in leather
industry was with reference to tanning processes where major concern was finished
product bacteriology. Present investigation aims to study the bacteriology of unprocessed
taw material, buffalo hide in particular wsing cullure based and culture indepcndent
approach. Denaturing gradient gel electrophoresis (DGGE) analysis of the stored hide at
different time intervals was done to siudy temporal successional shafls in the bacterial

community. Considering the protein and fat content of hide, proteolytic and lipolytic
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bacteria were 1solated and wlentified as major degradative flora. The degradative namre
of individual isolatc was confirmed through in vitto and in vive investigations as
collagenase production and ability to deteriorate raw hide to release amino acids and free
fatty acids, respectively. Furthermore, the histological analysis of bacterially spiked raw
hides wax done as aid to the conclusions drawn. It was [ound that the temporal bactenal
successional shifts occurring on ambient stored raw buffalo hide could be better
understood using DGGE. Isolated and characterized degradative flora could be used as
test orgamisms (o discover new prescrvatives and 1o assess the process of preservation.
Ewven though the process of degradation is very complex, the culture based and culture

independent analysis of degradative microflora is comprehensive

Kuhn ef al, (2008} reported that sarcoptic mange (or scabies) is an
important skan disease which can affect a vanely of species including humans, cattle,
goats, sheep, horses, pigs, rabbits, and degs. Approximately 300 mallion people are
affected worldwide and in [ivestock animals the infestation may Iead to substantial
economic losses caused by depression in growth and feed conversion rates. Diagnosis of
Sarcoptes infestation 15 difficult and only a few serelogical tests bave been developed
using whole mite antigen for diagaosis of mange in animals. Here we describe the
isolation and charactensstion of ¢DNAs of several immunoreactive clones and their
rccombinant cxpression in Eschenchia coli. Three of the protemms contain repetitive
sequence which suggests that they might be involved in immune cvasion. The application

of these antigens in serodiagnosis and the suitability for diagnosis 18 discussed.

Sajid ef al, (2008) determined the diversity and intensity of tick
population infesting domestic muminants in Districts Layyah and Muzaffargarh of lower
Punjab (Pakistan). A total of 1050 cattle, 700 buffaloes, 14H) each of sheep and goats and
250 camels were randomly selected and examined for the prevalence of tick infestation.
The highest (P=0U0)) prevalence of tick infestation was found in cattle (n=789/1050;
75.1%) followed in order by goat (n=T723/1400; 51.6%) and buffaloes (n=281/700;
40.08%). None of the cxamined camels and sheep was found iofested with ticks.

Hyglomma anctolicem was the most abundant followed by Rbipicephalus sanguineus.
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Appropriate control measures for ticks need to be employed in the study area for

economical animal production.

Pawaiva ef al, (2008) reported fiftcen goats affected in a goal pox
outhreak that occurred in the Institute’s goat farm. After full clinical course of the disease,
all the adult animals recovered while young ones succumbed to infection. Papular lesions
on sparse hairy skin including wdder and scrotum were invarnably developed in all
animals. Microscopically, epidermal thickening, hyperplasia, acanthosis, hydropic
degeneration of prickle cell layer. microvesiculation and mecrotizing vasculits were
observed. Characteristic Jarze intracytoplasmic eosinophilic inclusion bodies were

conspicuously noticed in dermal cells

Rehbein ef al, (2003) conducted a smudy to cvaluate the effects of
mange on cattle. Twenty-Towr Simmentaler Fleckvieh bulls were formed into cight
replicates of three bulls based on Day —56 body weight (288-414 kg). Within replicates
bulls were randormly allocated 1o groups G1: uninfested control, G2 infested control or
G infested, treated with 0.2 mg ivermectinfkg (1% ivermectin injection; IVOMEC®,
Merial) om Day (. The G2 and G3 bulls were infested with Sarcopres/Chorioples mites
on Days —56 and ~49. Feed consumption was recorded daily throughout the study {(Days
_56 to 56). Body weights were measured and serum samples collected. Mites were
counted at bi-weekly intervals from Day —14 on. The carcasses of the bulls and the
leather produced from their hides were cvaluated. Differences between vanables were

declarcd significant if P=0.05,

All G2 and G3 bulls became infested. No Sarcaptes or Chorioptes mites
were detected on the G3 bulls after Day 14 or Day 28, respectively, whereas G2 bulls
maintained infestation throughout the study. From Days —42 to 0, anb-Sercoptes
antibody levels in the two infested groups increased linearly, while levels in the
uninfested Gl remained near zero. From Day 14 to Day 56, antibody levels in G2
continued to incrcase and those in G3 decreased (P<L.05). From Days =56 to 0, GGT had
significantly greater mean weight gain (94.0 kg) than the infested (2 and G3 (76.1 and
75.9 ky). During Days (-36, G3 gained significantly more welght (904 kg) than G2
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(38.8 kg). while G] gained 76.0 kg, not significantly different from either G2 or G3.
During Days =356 1o 0, the feed conversion efficiency (kg gainkg feed) of the infested G2
and G3 was significantly lower than that of the uninfested Gl; during the 56 days
following weatment, feed conversion efficiency of G3 was significantly higher than that
of G2, while the uninfested G1 was intermediate, Carcass weight of G2 was significantly
lower than those of G1 and G3, which did not differ significantly. Carcass yicld, rib eve
area and weight of kidney fal of the uninfested G1 were significantly greater than those
of GZ and GG3. Weights of the adrenal glands, prescapular and precrural Tymph nodes
were significantly higher for the infested G2 than for the other two groups. Significantly
less of leather area from the infested G2 was of usable quality than of the leathers from
the uninfested G1 or the infested, treated G3, and the leathers from G2 showed

significantly more severe gouging or etching than leathers from the two other groups
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MATERIALS AND METHODS

STUDY AREA

The study was conducted in the hide/skin markets and abattoirs of Lahore and
Faizalabad and tanmeries of Sheikhupura, Kasur and Sialkot (Tahle 9). The record of
various skin dizeases and conditions damaging the skin of buffalo, cattle, goat and sheep

was made.

Lesions, extent and type of damage were recorded (Table 28). At the

hide/skin markets and tannerics grading of sking /Mides was done as per prevailing system
(Table 1, 2, 3 and 4).

Table 1: Showing Grading Criteria for Goat Skins:

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Typeof | No.of | Typeof | Mo.of | Typeot No.of | Typeof No.of | Typeof | Mo.of
Lesion | Lesion | Lesivm | Lesion | Lesion Lesion | Lesion { Lesion | Lesion : Lesion

| |
i I
Ko - | - |Bbrosis [ 12 | Fibrosis |34 | Fiheosis | Mome
L e 1 . | ! than d
LS ol | Pox 12 Pox 34 |Po -
[ | e
| Butcher | 12 Butcher |34 | Mange |
Cul e i
Wennd hioge
than 2 |
Skin Skin Tickslice | Mild | Mange Mild | W.Fly | Sewers
Length Siee Infestation Infestation
up to 36 frsare
imches than
36 |
inches |
| wound 1 Thin skin Tickslice Severe | Improper Sevears
' ! Infestation Curing
Improper .
Curing Vi I
|
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Table 2: Showing Grading Criteria for Sheep Skins:

E | .
Grade 1 Crrade 2 Grade 3 Grade 4 Grade 5 | Grade X
o . , | ]
¢ | MNoof | Typeof | No.of | Typeof Mo of | Typeof No.of | Type | No.of | Typeof | MNo.of

Lesion | Lesion Lesiom | Lesion Lesion | Lesion Lesion | of : Lesion i Lesion | Lesion
i | | 1
(M | Lesine | | |
I | | |
| |
r = - ! -
- | Butcher | | Chronic =2 Chrarac 34 Pox =i Chronic Telowe
o { Cag Abscosn Absocss Abseess than 4
: Pox Pox :
I {
Butcher Bugcher :
Cut Cut :
Wound |
Wonned | 1 Thin skin Ml Memge severe | Mznge | sevems
| |
o i I | |
1 i
| Tickslice =2 TickTic: Mild | |
{ Infeztation infestation [
! 1
[ Improper Miild jIn'-.]'.-rn]'.r::a' | Severe
| Curing | Curing
Table 3: Showing Grading Criteria lor BulTalo Hides:
ade | Grade 2 ! Crrade 3 Ciraude 4 Crae 5 Crzacle X
SRR = |
Mo.of | Typeol |MNo.of | Typeol | Nooof | Typeof Lesion | Mo of T:.-]:r:; of Lesion | Mo.of | Typeof | Mooof
Legion | Tesion | Lesion | Legion | Lesion | Lesion Lesion | Lesion Lesion
RS g2
| B ] '
- Mo i - | Ho i = Fax | 1-3 { Pox =X Skin
Lesion Lesi | :
Fough i : (ng | : Aoy, Severs
© | Skin | ;Ani:l:unlsj IJ. | | lmproper
] (Calves) | [ . U
' Buicher Cul | 1-2 Bulcher Cut =2
.; A sk | EI— =
I Mange TickMice | Wild Mlanpe Tickilice | Sewers
| Infestation ' Tnfestation
i Wounds 12 Wounds >2
[
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Tahble 4: Showing {:rading Criteria for Cattle Hides:

1
Grade 3 Grade 4 ! Grade 3 Grade X
|
1
|
Twpe of | N of Type of Mo.ol | Tvpeol Mo, of Tvpe of Mo, of
Lesion | Lesion | Lasion Lesion | Lesion Legsion | Lesion Lezsion
No [EE | i 12 | Pox >3 W. Fly Severe
Lesion | | infestation
1
| | Ringwonn Improper
|
: | Curing
Butcher Cut | 1-2 : Butcher Cut | 2 |
Mange, Mild | Mange, | Severe i
| Ticklice | Ticksflice | |
Infestation | Infestation | :
: i —— |
Wounds 1-2 { Wound { =2 |

Eeconomic losses (Table E.1 to Table E3) were calculated on the basis of

percentages of different grades of skinshides obtained in this project. The rates of

shkanwhides in this study were used prevailing in the year 2008 Market rates of skins and

hides are shown 1n tebles 5-8.

Table 5: Showing Grade wise Hide/Skin Market Rates of Sheep Skins.

Price Bs. Per 5q. Fr.

Average tolal price Rs.

; Grades {6,550 ft) °
L 1 50-65 400
| I =¥ 50-55 340 =551
P 1 45 250
I 30 195
v 30 195 e
Wi 27 180
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Table &: Showing Grade wise Hide/Skin Market Rates of Goat Skin.

Grades Price Rs. Per Sg. Fi. | Avcrage ial price Rs. (7
2 | sq ftfskin)
1 5% | 400
il 5 45 : 5.
I 38 I 260
IV 35 ' 245
i 26 180

Table 7: Showing Grade wise Hide/Skin Market Rates of Cattle Hide.

Grades ! Price Ks. Per Sq. Ft. Average total price R, |

| @5sqit/mide) |

I - 85 2125 !

AT IV - 65 1625 !
| V Z 52 1300

REJECTED i 40 | 1000 ,

Table §: Showing Grade wise Hide/Skin Market Rates of Buffalo Hide.

Grades Price R, Per 3q. F. r Average total price R,
| {22.53sgft'hide)
I—I11 45 | 950
IV ; 37 ! 240 _
Wi 34 _- 763
REIECTED 30 i 65

The data was collected on monthly basis for two vears to rccord scasonal

prevalence of various conditions.

STIUDY DESIGN
A total of 3918 of skins and 1080 hides were examined at the abattoirs of Lahors
and Faisalabad, 6784 Skins and 3677 hides at hide markets and B0

skins and 4420 hides at Tanneries (Table 9).
DATA MANAGEMENT ANMD STATISTICAL AMALYSIS

The data was gathered on 2 questionnaire shects and were latler pooled. The

prevalence of skin diseases was asscssed through “Strata V.97 software program. The

carrelation of the disease and area was analyzed by the chl square. The prevalence of
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disease was declared significant (5) if P = 0,05 and declared non significant (N 3) if =

{1.05. Chi square analysis tables (45-60) are appended in annexure.

RESULTS AND DISCUSSION

Tahle 9: Showing the Total Data of Goal, Sheep, Cow and Buffalo Collected from
Hide/Skin Markets, Abattoirs and Tanneries of Lahore and Faisalabad.

Slaughter houses Tanmeries
| Skins Hides | Skins Hides
| 3918 1080 | 8051 4420

____ Hide markets

Skins Lo Hides

6784 3677
GRADE WISE

Table 10: Showing the Total Grade wise Data of Goat, Sheep, Cow and Buffalo
Collected from Hide/Skin Markets, Abattoirs and Tanneries.

Specie/Crade | G-I G-I G111 G-IV G-V G-X | Total
| Goat 63 7362 1396 §79 759 0 17459
Sheep &l 396 104 63 72 3 1334
Cow 45 pa 811 1266 522 205 2578
Buffalo 2777 321 §52 1022 | 56 1141 | 6299
Total 10486 5108 | 3163 | 3235 1539 1439 | 27970




Table 11: Showing the Study Area wise Detail of Total Grade wise Data of Goat,
Sheep, Cow and Buoffale Collected from hidefskin Markets, Abattoirs and

Tanneries.
Study area | ¢1 G-I1 G-111 G-IV G-V X | Total
Gl
Abattoirs 1213 1572 331 228 94 - 3438
H. Markets 2230, 2915 521 254 240 - GG
Tanneries 620 2875 444 387 405 - 773
Total 753 a6 1356 BTG 759 17454
Sheeap
Abattolrs 190} 134 42 10 58 46 480
H. Markets 247 167 39 41 0 0 494
Tannerles 164 935 23 17 14 47 360
Taotal 601 396 104 | 6% 72 93 1334
Cattia
Abatioirs 12 14 150 310 72 42 )
H. Markets O 0 425 g2 325 87 133949
Tannerles 33 15 o3 | soa 125 il g7 |
Total 45 29 g11 | 1268 522 205 | 2878
Buitalo
Abattoirs 12 25 I 65 48 480
H. Markets o] 2586 7S 573 103 553 29TE
Tannerias 2TES 10 ] gEe 13 340 3541
Total 2777 521 852 1022 186 1141 | 6239
{z. Total 10486 S108 3163 3235 1539 1439 | 27970

In large cities, the animals are slaughtered in the slaughter howses where

antemortem and postmortem examination of the animals is performed 1o assure the

hygienic meat supply to the population while in the rural areas and lowns people

glanghter the animals on their own. Skin and hides of the animals arc then transpotted to

the citics having hide markets. In the recent project was aimed to study the damages to

the skins and hides caused by bad mshandry practices, diseases, mishandling of animals

during transportation and at the abattoirs. The hides and skins can also be damaged if

they are not cured properly and not handled properly while being transported. Rodriguer

et al. (1993) described the marketing systern of goat and sheep skins in highland

Baluchistan. They also stated that because of poor management, the guality of skins and
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hides was very low. Flaying cuts and otber pathological conditions are common in that
area.

In the current research project it was found that prevailing grading system in the
slaughter houses. hide markets and tanneries was different for each specics. The detail of
the grading ctiteria for each species of the animal is given in the tables (table 1 to 4).
Different pathological conditions resulting in low grade skins and hides were also
recorded on the Proformas.

A tolal of 27970 skins and hides were studied from the slaughter houses, hide
markets and tanneries, out of which 10486, 8108, 3163, 3235, 1539 and 1439 were
graded ag G-, G-T1, G-TII, G-IV, G-V, and G-X, respectively.

In case of goat, skins are graded into grade 1{G-T) to grade 5(G-V) and grade 3
is termed as rejection grade. Total of 17459 skin samples were studied from slaughter
houses, hide markets and tanneries, out of which 7063, 7362, 1396, 879 and 739 skins
were graded as (5-1, G-IL, G-I, G-TV, and G-V, respectively.

A total of 3438 goat skin samples were studied from the slaughter houses out of
which, 1213, 1572, 331, 228 and 94 were graded as G-I, G-I, G-TI1, G-IV, and G-V,
respectively.

A total of 6290 goat skin samples were studied from the hide markets out of
which, 2230, 2915, 621, 264 and 260 samples were (3-1, G-II, G-ITI, G-IV, and G-V,
respectively.

A total of 7731 goat skin samples were siudied from tannerics out of which,
3620, 2875, 444, 387 and 405 were G-1, G-I, G-III, G-IV, and G-V, respectively.

Sheep skins are graded into six grades, from grade 1(G-T) to grade 6(G-V1) and
srade VI is rejection grade, Total of 1334 zheep skin samples were studied from slanghter
houses, hide markets and tanneres, out of whick 601, 396, 104, 68, 72 and 93 were G-I,

L G-I, G-IV, G-V, and G-V respectively,

A total of 480 sheep skin samples were studied from the slanghter houses out of

which, 190, 134, 42, 10, 58 snd 46 were G-I, G-I, G-I, G-IV, G-V, and G-VI,

respectively.



A total of 494 sheep skin samples were studied from hide markets out of which,
247, 167. 39, and 41 were G-I, G-II, G-I, and G-IV, respectively. None of the samples
fell under G-V and G-VL

A total of 360 sheep skin samples of sheep were studied [rom tanneres, out of
which, 164, 95, 23, 17, 14 and 47 were G-I, G-I, G-I, G-IV, -V, and G-V
respectively.

Catfle hades are graded into six grades, from grade 1 (G-T) o grade 6 (G-VI). In
the hide markets G-I and G-II are not considered and grading starts from grade 3 (G-11T)
and grade 6 (G-VT) is considered as rejection grade, A total of 2878 caule hide samples
were studied Itom slaughter houses, hide markets and tanneries, out of which 45, 29,

811, 1266, 522 and 205 were G-I, G-I, G-I1T, G-1V, G-V, and G-VI, respectively.

A total of 600 hide samples were studied from the slaughter houses out of which,
12, 14, 150, 310, 72 and 42 were G-I, G-11, G-TTT, G-IV, G-V, and G-VI, respectively.

A total of 1399 hide samples were studied from hide markets oul of which, 425,
362, 325 and 87 were G-LI, G-IV, and G-V, respectively.

A total of 79 hide samples were studied from tannerics out of which, 33, 15, 236,
394, 125 and 76 were graded as G-1, G-I, G-I, G-IV, G-V, and G-V, respectively.

Buffalo hides are graded into six grades. from grade 1{G-I) to grade 6(G-V1) and
grade 6 (G-VI) is considered as rejection grade. A total of 6299 buffalo hides were
studied from slavghier howses, hide markets and tanneries, out of which 2777, 321, 852,
1022, 186 and 1141 hides were graded as G-I, G-I, G-I, G-IV, G-V, and G-VL
respectively.

A total of 480 buffalo hides were examined from the slaughter houses cur of
which, 12, 25, 80, 250, 65 and 48 were graded as G-I, G-TI, G-TT, G-IV, G-V, and G-VT,
rcspectively.

A total of 2278 buffalo hides were examined from hide markets out of which,
286, 763, 573, 103 and 533 were assigned grades G-L, G-11, G-TI1, G-IV, G-V, and G-VI,
respectively.

A total of 3541 buffalo hides were studied from tanncrcs out of which, 27635, 10,
9, 199, 18 and 540 were graded as G-I, G-II, G-I, G-IV, G-V, and G-VI, respectively.
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Economic losses due to low quality of skins/hides

Table E. 1: Showing Total Skins and Hides Production in Punjab and Pakistan per
annam According to Economic Survey of Pakistan, 2007-2008.

Total Population Percent Tortal Skins/Hides
g s Livestock in Punjab | - Share of Skins/Hides | Production in
ESEIS: Population Punjab Production in Punjab
in Pakistan Pakistan
CATTLE | 29538812 14412323 48.7% 6032000 29,37,584
BUFFALQ | 27334985 17747474 6d 9% 6074000 39,42,026
SHEEP 26487741 6361767 24% 10251000 24.60,240
GOAT S3TROORE 19831039 36.8% 21860000 80,44, 4580
Table E. 2: Showing Gradc wise percentage of Skins and Hides in
Punjab
pecies | Grade-I Grade-ll | Grade-Tl | Grade-IV | Grade-V | Grade-X
ATTLE | 15% | 44063 | 126 | 35251 |28.0% | 825461 | 43.98% | 1292537 | 18.0% 531m:—-i 7.1% | 208569
JFFALG | 44% | 1734491 | 509% | 200649 33.5%;531:?4 164% | 6a6192 | 29% | 114319 | 15.11% | 713001
i : I i I
SHEEP | 45.5% [ 1119400 | 29.6% | 728231 | 7.7% I 189439 | 5% | 123012 | 3% | 130693 | 69% | 160756
S - Z |
GOAT | 40.45% | 3253992 | 42.16% | 3391553 | 79% | 635514 | 519% | 417509 | 43% ,4359135
e . | | | |

(Based on data collected from slaughter houss, hide markels and tannenes of Punjab)




Table E. 3: Showing Estimated hides & skins value (million Rs.) in

Punjab.
Species | Population | Population | Percent | Skins/Hides | Skins/Hides | Estimated
1m In Punjab | Share | Production | production | amount
Pakistan of | in Pakistan | in Punjab (million
| Punjab | Rs.)*
CATTLE | 29558812 | 14412323 1| 48.7% | 06032000 2037584 624236
- | | (@ Rs
. .- ' | 2125/mide)
il BUFFALO | 27334985 | 17747474 64.9% | 6074000 3942026 374492
| . (@ Hs.
i ] I | 950/hide)
| SHEEP | 26487741 | 6361747 24% 0251000 | 2460240 98409
- (@ Ra.
o 200/hide)
GOAT 53786938 | 19831039 | 36.8% | 21860000 | 32044430 321779
' ' (& Rs.
g i — | ~00/Mhide)
* If all Skin/Hides are graded as “A Grade" then estimated | 14189.16
amount in Rs, Million

Table E. 4; Showing Economic Losses Due to Skins and hides

damage.
e | -
cics Grade-I I Grade-II Grade-1II Grade-1V Grade-V | Grade-X
TLE L3% Atbes | 1.2'% 33450 28.01% | BI5451 | 43.58% | 1202537 | 18w i 531703 : TA1% | 20856Y
B2 | 93.03M | @215 | T400M | @2125 | 17500M | @ 1625 | 2I003T | 21300 ! GOL21M | B1000 | 205.58M
AT _4-1-.‘-5, 175a4a) | 5.09% | 200659 13.5% { 5321M 154% I GEEAYT 29% i ITaste | I&I1% | 713901
i EH50 | 164T.T6M | @950 i 190,61 | ®950 | S05.56M | @R4D _5¢:,.|:|5:-.1 @765 :L 87450 -@5;5 451830
EP | 45.5% | 1119409 | 29.6% i TR [ 79% [ 18043 % 123012 | s3% | 130393 | 65% | 168756
I @400 | 447.76M [ @340 -:_Eﬁ..*m-'r @250 I“‘;*ﬂ?ﬂ | @195 | 25.98M ! @105 | 25.42M “-ﬁmu 30.55M
AT :; fOA5% | 3253992 [ 42.16% ' 3391335 | T9% ;I ﬁ.if.j.];t | 5.19% 7500 | 4.5% 3015 e
@D | RSN | 2315 | HGRGAM | @200 | LGSZIM | @245 | LUZ2EME | E1E0 784N - x| -
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&

Table E. 5: Showing Percentage of Economic Losses Rs. in Million.
ESTIMATED ACTUAL LOSS PERCENTAGE
AMOUNT AMOUNT LOSS
SPECIES
CATTLE 6242 36 492278 131958 21.13 .
BUFEALO 744,92 345633 28850 | 770 ¥
SHEEP 984.09 So073 153.86 | 15.63 _
GOAT 3217.79 264527 572,52 17.70
TOTAL 1418016 1185461 | 233455 16.40
Graph Showing Losses in Hides/Skins Value (Rs. Million).
16000 |
14000 [
W Expected
12000 P
10[}0[} Incomme
. 8000 m Earned Income
6000
4000
2000 M Loss
0

B Percent loss

Total production of goat skins in Punjab is 8044480 (Livesiock Census 2006) per

vear, Il all the goat skins are of grade T then the value of the goat skins would be 3217.79
million Rs.(Rs. 400/skin) (Table E. 3) but according to the data collected in recent study,
the percentage of different grades is G 4045% , GII 42.16% , G 7.9% . GIV
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5.19% and G.V 4.3% (Table . 4) . 50 the total value of goat skans calculated on the
basis of these percentages of grades 1s 264527 million Rs. and the loss is 572.5Z million
Rs. (17.704). (Table E. 5)

Total production of sheep skins in Punjab is 2460240 (Livestock Census 20006)
per vear, If all the goat skins are of grade I then the value of the sheep skins would be
98409 million Rs.(Rs. 400/skin) (Table E. 3) but according to the data collected in this
study, the percentage of different grades iz 45.5% , 29.6% , 7.7% , 5% and 5.3% and
6.9%, respectively, in G-I, G-TI, G-TIT, G-IV, G-V, and G-V1 (Table E. 4) . S0 the total
value of sheep sking calculated on the basis of these percentages of grades is 830.23
million Es. and the Ioss is 15386 million Es. (15.63%). (Table E. 5)

Total production of catile hides in Punjab is 2937584 (Livestock Census 2006)
per vear. If all the cattle hides are of grade [ then the value of the cattle hides would be
£242.36 million Rs. (& 2125/hide) (Table E. 3). According to the data collected 1n this
study, the percentage of different grades is 1.5%, 1.2%, 28.1%, 43.98% and 18.1% and
7.1%, respectively, G-I, G-TI, G-TIT, G-IV, G-V, and G-VI (Table E. 4). S0 1he total value
cattle hides calculated on the basis of these percentages of grades i1s 4922.78 million Rs.
and the loss 1s 1319.38 million Rs. (21.13 %). (Table E. 5)

Total production of buffalo hides in Punjab is 3942026 (Livestock Census 2006)
per year, Tf all the buffalo hides are of grade I then the value of the buffalo hides would
be 3744.92 million Rz, (@ 950/hide) (Table E. 3) but according o the data collected in
present siudy, the percentage of different grades is 449, 5.09%, 13.5% , 16 4% and 29%
and 18.11%, respectively, G-I, G-IL, G-III, G-IV, G-V, and G-VI (Table E. 4). So the
total value of buffalo hides calculated on the basis of these percentages of grades is
2456.33 million Rs. and the loss is 28%.59 million Rs. (7.7 %). (Table E. 5)

Table 12: Showing Total (zrade wise Daté‘ of Goat Skins from Abattoirs, Hide
markets and Tannerics.

Place Gl lGljgm | GV | GV | GX | Total | %age
Abattoirs | 1213 | 1572 | 331 228 94 - 3438 | 19.69 |
| H. Markets | 2230 | 2915 | 621 264 260 | - | 6290 | 36.02
Tanneries | 3620 | 2875 | 444 387 405 | - 7731 | 44.28
Total 7063 | 7362 | 1396 879 759 | - 17459 | 100
S.age 40.45 | 4216 7.9 5 487 | e 100 |
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Table 13: Showing Grade wise Data of Sheep Skins from Abattoirs, Hide markets
and Tannerics.

Place G- G-l G-Il G-V G-V G-X TOTAL fezge
Abattoirs 120 134 42 10 58 45 480 359
H. Markets 247 167 39 41 0 o 484 T
Tanneries 164 a5 23 17 14 47 360 26,99
Total 01 296 104 63 72 g3 1334 160
spage 45.8 29.6 77 5 5.3 6.9 100

Table 14: Showing Grade wise Data of Cattle Hides from Abattoirs, Hide markets,
and Tanneries.

Place GI | G | G | GIV | GV | GX | Total [ %age]
| Abatioirs | 12 14 150 | 210 72 42 600 | 20.8 |
H. Markets & LrLe 425 sez | 325 | &7 1399 | 986
Tannerles | 33 15 236 | 304 125 76 | &79 20.5
| Total 45 29 811 1256 522 205 278 | 100

%age | 1.5 1 281 | 43.88 | 181 | 100

Table 15: Showing (rade wise Data of Buffalo Hides from Abattoirs, Hide markeis,
and Tanneries.

[ Place | GI | GO | GIO | G-IV | G-V | GX | Tofal | %age
| Abattoirs | 12 25 30 250 | 65 48 480 | 7.6
| H.Markets | 0 286 763 573 | 103 553 | 2278 | 36.16
| Tanneries | 2785 10 g 199 18 540 3541 | 56.21

Total 2777 | 321 gsz | 102z | 186 | 1141 | 6293 | 100
| *age 4 | 509 135 15.22 2.9 18.11 100
Tahle 16: Showing Grade Wise Data of Goat Skins from Abattoirs.

City Gl | Gl | Gl | G-IV | G-V | GX | Total | %age
Faislabad | 613 553 321 224 | 80 - 1801 | 5238
| Lahera | 800 1019 | 10 4 4 = CzEE B el

Total 1245 | 1572 | 331 prss) 94 - | 3428 100 |
| Percent 3 | 45 10 T Ao - [ 100 [
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Table 17: Showing Grade Wise Data of Sheep Sking from Lahore Abattoir.

' Grade | GI | G | GIO | GIV | GV | GX | TOTAL
[ =
I 190 3T e T T 46 480
Toage 3958 | 2791 3.7 M e e 9.5 100
Table 18; Showing grade Wise Data of Cow Hides from Lahore Abattoir.
Grade | G-I G | GIE | GIV | GV G-X | Total
12 14 150 310 72 42 60
Fage 2 AT g5 aile v 5EG 12 y i} 100

Table 19: Showing Grade wise Data of Buffalo Hides from Lahore Abattoir.

Grade G.I G.II G.II GV | N GX Total
12 25 &0 250 65 4% 480
| Thage Tk e e T e 10 100
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Table 20: Showing Grade wise Data (Various Zones of Punjab) of Goat Skins from

ITide markets.
[ oy | el Gl | M | Giv | GV | GX | Total | %age |
_ Northam irrgated Reglion E
Kasur 58 170 28 11 g 270 429
Lahore 547 507 138 23 5 ; 1020 | 1621
| Shekhupura | 14 102 43 g 7 = 175 27 |
Gojra 17 27 14 2 0 2 80 9 |
Gujrat 38 42 11 5 ) i 95 1.5
Hafizabad 95 130 10 15 19 i 7o | 423
| Sargodha T | 1@ | 14 4 1 - 185 3.1
| M.Bahudin | 115 182 a7 18 3 : 345 54
| Falsalabad | 425 i 0 47 134 5 Ge4 | 15.32
_ Samundri as 12 3 t) 1 5 ED 0.8
| Gujranwala | 264 382 27 4 3 3 geg | 1081
Total | 1484 1934 304 147 | 176 = 4135
i Sauthem Irigated Regicn ety ]
Bahawal . - | 635
| hagar 139 | 838 27 0 2 400
| Multan B85 115 20 29 Foaty = 260 413
Bahawalpur | 898 39 - 44 10 3 | - | 185 | 81
| Arifwala 40 22 45 13 10 130 | 2
- A 11 D 0 0 = 15 0.2
__ S.Abad i 37 5 2 0 3 45 L7
| Total 3rz_ 456 141 54 22 . 1045
s Anid Region
Mianwali 25 B1 4 o o = o) | 14 |
Chazkwal 41 | 188 &8 48 18 = 240 5.4
Rawalpind 2T | 273 15 15 2 . 580 2.2 |
| Bhakkar i | 22 1 2 44 * i v T L
Total a7d4 | 525 28 B3 62 - 1110 !
| G. Tetal o030 | P15 | B2 254 260 | - gzo0 | 100 |
Percentage | 3545 45 534 9.8 4.18 4.13 - 100
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Table 23: Showing grade Wise Data of Bulfalo Hides from Hide markets.

Gty | G1| @il | Gl | GV | GV | GX |  Toal | %age]
o= Northern Irrigated Region N o =
| Gujrat Fang Lok 141 42 L) R Jeer T 255 1118 |

Sialkot : 0 15 58 - BTES Gae: 50 3.85 |

| Lahore - | &5 11 33 g BE 235, 0210
Goira 0 g 41 3 5 B0 =0

Sargodha =l 209, | 1 8 158 410 17.99 |
Jhang = 0 192 | T 1 T 280 1223
Jalalpur 3 ST 2 0 B 135 5.9

Falsalabad | - | 66 | O 0 0 54 A30FE ST
Shekhupura | - | 18 | 45 | 13 8 46 1308595 ) 6 5.7
| Gujranwala | - g 2 ] ) gg | 3.95

Total |- 0 [0F050 | Feosil 1533 53 516 [ risis |
i _— Artd Region
|__R.Plndl = 16 227 2 et | 30 3.95 |
| D.G.Khan | - 4 -l ) o 26 | 33 1.66

Total T 21 S7 | R A I o e o :

Southem Imigated Region el

Multan = 30 4470 213 42 & 335 14.7

G.7otal | - | 286.| 763 | 573 | 108 | s53 e
Percent : R e e 5 24 100




Tahle 24: Showing Grade wise Data of Goat Skins from Tanneries.

| City | Gl | @il [GW]|G.IV]|]GV|GX |Total |Percent |
Nortfer Im’g'a ted Sagion
Jhang 126 | 94 | &7 | 234 ]| D - | 461 | 586
Sailkot 48 40 7, S AR v R e g2 148 |
Gujranwala 38 38 18 32 1 20 - 145 1.87 |
Kasur 0 | 40 0 4 | 7 - 51 64 |
Jaranwala 0 43 TN O T - 48 B3 ]
M.Bahaudin 44 116 | 36 | 23 15 - 233 | 301 |
Faisalahad 251 24 | 1 | © 0 - 50 B4
Lahote 170 | 268 | 27 2 9 - 476 6.15
| Sargodha 3 O v~ N O O ) . - | 1480 | 18.14 |
| Gujrat 15281 0 | & | O | 145 - 1673 | 2164 |
| Samundr o0 [ Bke89 | 585 | U8 - 206 2.66 |
| Total 2780 | 1309 | 183 | 321 | 322 - | 4815
| Andf-‘a‘egn:un
Rawalpingi | 128 | 216 | 40 | 5 | 1 | - | 390 5
{  Mianwall | B3 52 32 | Tl - 171 221 |
|  Khushab | 37 | B8 271 45 | 14 - 161 2.08 |
. DeKhan | 0O | 314 ¢ | 0 22 - 336 | 4.36 |
§ Totaf | 228 | 650 | 93 | a7 44 - 1058 |
| Southem irrigatad r%'agrrm I
| Muitan | 612 1 O16 | 162 | 29 | 39 - 1758 | 22.73
| G.Total | 3620 | 2875 | 444 | 387 -l 05 - s o0
. Percentage | 46.82 | | a7i8 5405 |Tsa - 100
Table 25: Showing Grade wise Data of Sheep Skins from Tanneries.
Chty feifen| em | v | &v [ 6X | Tom | wage
Marthern .'rn_g.:'."eu' Hegion
Lahore | 66 | &5 0 4| 1 24 | 150 | 41.65
W.Abad | 98 prcd 3 3 ! o 23 | 88 |} 25
Total | 102 | 57 g | 1 | 14 47 | 240 | i
_ Southam Imigated Ragion
Multan 62 | 38 S b 0 o R 18 120 | 333
GTotal | 184 | 95 e e el e ] 47050 3a0 100
Percentage | 455 2638 18 | 47 | 38 177 | 100




Table 26: Showing Grade wise Data of Cattle Hides from Tanneries.

cty | Gl | GE | Gl | GV | GV | GxX | Total | %age |

Southerm Imigated Region

| Multan

0 n gk 15 e 45 5.1
|_Chichawati 0 o £ P G 44 5
| Bhawsalpur o 0 e ) ghi ¢ 0 45 5.11
| Total 0 0 a3 68 25 7 134
: Northern Irmigated Regicn Y
Kasur 0 o i S ) e | 30 10.23
. Slalkeot 0 0 ga: | a4 34 7 150 | 17.06
Sargodha o o 15 | 52 3 10 80 6.8
| L ahore JEE 15 a5 { &0 10 12 145 1648
| Shekhupura T S S3i baaks 13 12 120 13.65
| Gujranwala | 20 | o | s2 | s 22 18 | 180 | 2047 |
Total 23 | 15 | 203 | 3% ad &3 745
. G.Total 33 15 236 394 T |l &g | 100
_Percentage | 3.75 s Jr ) B 448 | 142 B.E 100
‘Table 27: Showing Grade wise Data of BufTalo Hides from Tanneries.
City | Gl G| G | GV | GV | GX' | Total | %age
[ Northarm lrrigated Region
| Slalkot 0 0 3 51 5 3 60 158
Kasur S (L [ L 5 115 7 3 150 4.2
. Total 0 10 & 166 12 4 210
. Southern Irngaied Region MRS
Multan | 1268 T 33 8 8o | 1397 | 3945
Chichawatnl | 1065 Gl o 0 0 258 | 130 | 9744
_Bhawalpur | 419 A5 ] 0 a 188 | s0s ) T 1T
o 1 i P V= o O P T 33 = 536 3331 .
_G.TOTAL | 2765 | 10 g 199 18 540 | 3541 | 100
Stage FiThi 0.2 58 05 | 1524 1 00 .
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DISEASE WISE

The basic data regarding the prevalence ol pathological skin conditions in
Pakistan were lacKing. The present project was desizgned in u::c:-t]ah{:-éati-::-rt with Pakistan
Tanners Association to study the prevalence of various pathological conditions of skins and
hides in domestic mminants (sheep goats, cattle and buffaloes) which reduce the economic
value of skinsfhides {(would be leather) in various arcas of Punjab. Abattoir proved to be best
source with regards to pathological conditions of the skin. Visits were made twice a weck to
Lahore abattoir. The ammals were examined antemortem and post mortem. As soon as the
animals were skinned (flayed), skins/hides and visceral organs were careflully examined for
the presence of any lesions: The lesions were brought in an appropriate manner in the

pathology department for rmcrobiological and histopathologics] investigations.

Data of pathological
condiionsfother  damages alfecting
moaly, sheep, cattle, and bueffaloes are
givenn in tabhle 28, The data was
collected From the abattoir, hide markets
and tannerics mentioned in materials
and methods, over a period of two years.

The data indicated that out 1olal 27970

normal and 34.6% were having some e

sort of damage.

o

{Cirading is heing done at an abattoir)

The most common damages ohserved, overall in all animals, were wounds 5.2 %, followed
in ascending order observed was atrophy of skin (Thin skin) 4.9%. lesions of tick
infestation 4.1%, old lesions of pox 4.0%, lesions caused by miles infestation 3.2%.
butcher cuts 3.1%, scratches 2.4%, Jalli (edema) 1.7%, decomposition 1.6%. lesions
causcd by warble fly larvae 1.1%, charr (fibrosis) L.0%, ringworm infection (.99,
extensive soiling by dung .7 %, chronic abscesses 0,49, and Lice infestation 0.2%.
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Animals can got wounded al the [arm, during transportation, or at the abattoir by
welting sirike against some hard object, kicked
by another animal or by goads. Even the skins
and hides can be torn while being transporied o
hide markets and tanneries by najls:zmu:l ather
sharp objects in the vehicle being used for
transportation. The wounded skins/hides are
graded low and the extent of injury is directly
proportionzl to economic loss and poor gqualily

of Jewther produced. Wounds of various sizes

are shapes were seen in all the ruminants. {A goat skin having fresh wound)
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Points in the life of an animal where damage can vccur to the hide or skin

At Market i.

On the Farm At the Abattoir

As observed mn the abatiorr, skin atrophy (thin skin) could be due to
starvalion. parasitic infestations, chronic discascs (tuberculosis, Johne's disease etc.).
Thin skin was mostly observed in the female goats hecanse they have more nulritional
delciencies during gestation and lactation peniods and they arc kept for long time o get
offspring.

Tick infestation was the third common pathological condition which affects
the skin of ruminants. Ticks are notorious threal animals causing irmtation, allergy. and
toxigosis (Niyoomeema and Kiltz, [986). They are known to transmit diseases, such as
hahesiosis. anaplasmosis. theilerinsis, etc. (Morvan et al., 1984). Ticks also harbor a

number of pathogenic bacteria
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(IPastcurcliac, Salmoncllac. Brucellae, eic.), thus act are
reservoir and transmit these bactena to man and
anmimals (Jongejan and Uilenberg, 2004}, The ticks feed
by attaching to the skin of amamals 1o suck their blood
via nesdlelike mouth parts (hypostome). Most of the
pathogenic ticks, affecting skins and hides, of domestic

ruminants belong to the family Ixolidae (hard ticks).

(Sofl tick, Argasidae)

Tick bites directly damage to the skin at the site of attachment, which
predisposes o secondary bacterial infection leading to abscesses or mylasis. Advense
reactions to ticks depend in part on the content of salivary secretions. The seventy of
Tocal cutaneons reactions varies not only with salivary secretions, but also with host
resistance., Lesions include red papules that progress to circular erythematous areas ep o
2 cm in diameter, which progress o focal necrosis, erosions, ulcers, crusts. and in some
animals, nodules. Lesions heal with scarring and alopecia, Secondary bacterial infection
of the wounds semetimes disfigure the skin, both epidermis and dermis. This affects the
quality ul'l;zulh&r produced {its grain and suede).

Sajid er ol (2008) determined the diversity and intensity of tick population
.jI:fc:sting domestic Tuminants in Districts Layvah and Muzaffargarh of lower Punjab
(Pakdstan). A total of 1050 cattle, 700 buffaloes, 1400 each of sheep and goats and 250

camels were randomiy selected and examined for the prevalence

g

ol tick infestation. The

i T S

hirhest prevalence of tek infestaion was foond in catile
(n=7891030x 75.1%) followed 1 onder by goal
(n=723/1400), 51.6%) and buffalocs (n=28L1/T700;
20.08%). None of the examined camels and shesp Was
found infested with ticks, Avalomma anarelicum was Lhe

most abundant followed by Rhipicephalus sanguineus,

{Hard tick. Ixodidac)
The lesions caused by the lice usually cannot be seen by visual and tactile

senses. However, experimental or known lice infestation al the aballoir revealed that

49



biting by hice, results i skan inflammatory/immunological reaction, followed by necrosis
and focal fibrosis, This skin damage in the leather would take the form of light sports and
flecks. Heavy infestation of lice on sheep can also lead o “cockle’ defects which are
small hard nodules on the leather {duc to iIncreased amount of tissue reaction), Nafstad ot
al. (2061} reported mild to moderate orthokeratotic hyperkeratosis while hisopathological
examnalion of biopsies of eleven sleers
infested with lice. They also obscrved
varying degrees of perivascular infiltration
of mononuclear ¢clls and  cosonophilic
aranulocytes. In biopsies of 5 other steers
they found only slight skin changes of the
same Wvpe. In our study we also obsereod

similar histological lesions as reported by

the above mentioned workers,
{Whitc Spots on a buffalo hide due to Lice Infestation)
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Pox lesions with fight brown o dark brown appearance were visible on inner
side of the skin externally scabs were seen. Lesions also varied in their size,

{Pox Lesions on the grain surface and Underside of a goat skin)

The mites seen on the skins of animals st the
abattoir were mainly demodex. These mites are common .,
inhabitants of hair follicles and sebaccous glands leading
to inflarmmation, loss of hair, and sometimes: abscoss
fommation. An important sign of infection by demodex

mites is raised twil of hair, underneath which are nodules

formation, which can be seen more clearly on removing
hair. : (Mile)

Hagis and Ginn (2007) have also reporied that nodules correspond to follicular
cyats that are filled with mites and kerstinous material. Rupture of the cysts leads to
severe rranulomatous dermatitis and damage to the hides and skins.

In caltle and bulfaloes lesions were more frequent on the neck. shoulder, and back
areas. Buffaloes were affected more than the cattle, Further studies needs to be made on
this observation. In sheep the disease was of lesser ocourmenve as compared 1o goats. It
wils IMOfe COMMon R coronets, nose, Up ol the ears, and around the eyes. This could be

the reason of less prevalence, as the head and forelegs are removed and on the skins
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collected and sent Lo hade markets and tannenes the lesions are not carried over. In goals
it was more severe and the lesions were found more frequently on the lower side of neck,
shoulders. In advanced stages of infestation raised large (up to 10 mm in diameter)
tesicns on the goat skins were observed. In less advanced infestations pitting of the skin
surface was scen. In the latter simation, damage to the hide surface similar to the small

holes and scars cansed by ticks.

Butcher cuts are the result of flaying
by unskilled people and dee o the use of un-
appropriste flaying tools. This results in cuts
in the hides and skins thus reducing .the
economic valus of sking and hides. These cuts
mannly oecur especially during Eid-ul-Azhz,
when there is huge slaughtering of animals for
sacrifice purpose and trained flayvers arc not

avallable to cvery individual. The owverall

prevalence of butcher cuts in all the animals

(Goat Skin  with Cuot due 1o
was 3.1 0. Flaying by Unirained Personal)

The pereentage of occurrence of butcher™s cuts recorded was significantly higher
during Eid-Ul-Azha. In technologically developed couninics the flaving is done with air
pressure [laying machines and the personal are well trained, consequently the bulcher
cuts are negligible in those countries. Keeping this in view the muodemn Maying machines
were obtained through this project and trainings were ammanged at 1 local private abantoir
for the persons engaged for this job, The first iraining was done of the employees of the
abuve mentioned abattoir. The subsequent trainings will be done for other organizations
and the students of the University of Veterinary and Animal Sciences, Labore. Public
awareness and provision of Bclities of slavghter and cutting the carcasses through
mixlemn slaughter houses 15 recommended to prevent butcher cuts and subseqguent huge

econmmic losses.



Brand marks are put on animals for
identification. The branding 15 done
through hot iron and freeze branding by
copper or bronze super cooled i liguid
Nitrogen. The branding speoils leather like

wounds.

(Brand marks on a buffalo calf)

Scratches are linear wounds cavsed by nails, metallic wires, thoms and other hard
pointed objects. They can oceur at the farm, dunng transportation of animals, at the abaltoir,

or while the skins/hides are transported to the hide markets and tanneries.
il B O
_', Ilil .%. | | I]Li- :

] " ¥i

-.- 5 - . 1.
- -

a:.:_;.-:-‘-..a._.. ey
{Transportation of sking and hides from the abattoir to the hide market)

Usually the prun surface (epidermis is damaged), rare the scratches are deeper and
damagc the dermis as well. Improved husbandry practices and good transporiaiion and

handling methods can prevent the damage due to scratches. SPCA and NGO organizations
dealing with ammal welfare can belp in public awarcness that can be of ose In preventing

stress to animals and conseqguently prevent damage to the skin due to wounds and scratches,
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Ancgiher important cause of damage known locally as “Jalli™ 5 only seen in
buffale hides. It is & condition in which ventral side of the skin, particularly at the belly,
becomes thin: there is subcutaneous edema which is wsually organized (fibrosed). This
condition wusually is seen in emaciated buffaloes having severc parasiic mfestations,
suffering from starvation (old unproductive females), and buffaloes suffering from chromic
grunulomatous diseases. The condition seems to occur duc to edemas and the wadding habit
of buffaloes in mued or water (mostly rural ponds). Excessive amount of contact with water
both from inside and outside seems to causes (his problem. The hide of such animals fetches

almost no price and are uspally not processed by the tanneries.

Decomposition (putrcfaction) occurs il the hidesfsking are not properly salted
{preserved) and kept for long time, especially during hot and humid weather conditions, until
they are processcd. Decompositions resalts because of the growth of saprophytic, usually
anacrobic bacteria, which degrade the proteing and other biological molecules. Before
processing decomposed skins hecome discolored and smell very bad. Aller processing the
putrefaction damage sppears either as pitting of the surface of the leathers, or as a complete
loss of the upper most surface of the leather, depending on the severity of the damage.

The percentage of infestation of Warble fly
larvae was comparatively more in cattle followed by
goat and sheep. In buffalo hides the warble fly larval
infestation was not seen. Further investigations are
needed to elaborate this finding: Perdorations in the
skins/hides were mostly seen in prime area. Ultmate
diagnosis of the infeslalion was done by breathings
holes cansed by the larvae of the Mies. Bovine

hypodermosis is a2 myiasis caused by larvae of

Hypoderma bovis and Hypodernma lineatum.

The larvae of the latter fly migrate to the submucosal connective Gssuc of the
esophageal wall, where they accumulate for 2-4 months. H. bovis larvae migrate to the
region of the spinal canal, where they are found in the epidurdl fat between the dura
matter and the periosteum for a smaller period. The larvae arrive in the subdermal tissue

of the back of the host where they make breathing holes through the skin. Finally the
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third stage Tarvae emerge through breathing holes, drop to the ground and pupate
{Sculsby, 2006).

The prevalence of Hypoderma bovis is reported o be much more in cattle
in Turkey (Kuaratepe and Karatepe, 2008). There prevalence vanes in different areas of
the Waorld (Bishopp er al. 1926; Bruce &1 al., 1938). Ayar and Khan (1999) examincd
3000 bulffaloes from DG Khan District of Southern Punjab and found 7 (0.23%:) bulfaloes
affected with hypodermosis. The same workers expanded their study and in 2004
examined 30,000 buffalocs Khan (2009) bas reported high prevalence of hypodermosis in
cattle and goauts from various areas of Pakastan. He
did not mention the prevalence in buffaloes and found
only seven buffaloes affected with warble flv
infestation. It is hypothesized that black skin color
and comparatively less hair might distract flies laying
cees on the boffaloes. Further studies needs to be

donc in this regard.

{Warhle Holes in a Hide)

“Charr” (Fibrosis) was another pathological condition, only found in goat’s
sking, in which linear fbrosed areas were seen extending from the chest regions of both
side towards the dorsal mid line. These linear fibrosed aress could have been produced
through healed migratory larvac of Hypoderma crossi or Hypoderma silence (Braoer,
1858). The eges of these larvae are laid on the long hair sl the sides of the body and the
larvae penetrate directly through the skin, remaining there to develop for about seven
months, Tt has also been mentioned by Ayaz (1998) that flies affecting goat are dilferent
from the cattle and the larvae emerge from the back of the goats after completing their

life cycle.
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“Borrh” (ringworm)is a pathological condition of the hides observed only in
cattle is characterized by roughly circular arcas of discolorstion of varving sizes (from 3
cm diameter to 1) em 1 diameter), on the outer side. After wel blue, these arcas stand
maised and rough against the uniformly smooth arcas reflecting the normal skin. In
finished leather these lesions appear as dull patches on the shinny normal skin, On
microscopic examnaiion it was revealed that the lesions were duc to ring worm infection
which 15 characterized by circular patches on the leather,

The damage 15 permanent cven if the infection is clinically cured on animal. If
the infection is still “active” when the animal was slaughtered, then the damage was very
pronounced with severe distortion of the grain surface and follicle mouths, Once the
infection has cleared, the damage is less severe, but still very noticeable on the surface of
the leather, Because of the alteration in the skin surface, the dumage appears as shiny
patches on dull leather or dull patches on shiny leather (NADIS, 2007). f[iﬁtﬂpﬁlhﬂ]ug‘iﬂﬂll
examination revealed parskeratosis. and acanthosis of the epidermis in most of the
histological samples. Fungal hyphas and spores were also present from the samples

collected from abattoirs with active infecion.
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Table 28: Showing the total disease wise data of goat, sheep, cow and buffalo
collected from hide/skin markets, abattoirs and tanneries.

1=Momal, 2= Pox, 3= Bulcher Cut, 4= Scratches, 5= Mite Infestation, &= Lice, 7= Ticks,
8= Wound, 9= W. Fly Infestation, 10= Thin Skin (atrophy), 11= Decomposition, 12=
Fibrosis, 13=Abscesses, 14=Dung, [5=Ringworm, 16=Jalli (edema)
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(zoats:

_Tahle 29: Showing Disease Wise Data of Goat Skins from Tanneries, Abattoirs, and
Hide markets.

R DR R B o B Gl 2 S N B T 8 T2 P 31 12 |13 [ 14 | 15 | 16 | Total

o ..':;.'.'.P : i g . - ~ 3 - i
F |'
g10 | 171 | 130 | 180 | - '. 198 {:361-| 95 |ceawlaoe| s DT ) T p TR e
251 | 74 | 77 | 113} 19 | 55 |72 | 36 | 160 B e ) el | e
|

306 [ 204 | 105 | 120 | - | 119 | 232 | 82 | sss |10 | @2 | " | " | " | ~ | 6290
BOG | 440 | 321 | 393 | 19 [ 312 | 766 | 213 | 1353 [234 | 270 - = | -- 17459
(4925 18] 22 18 [ 43 |L22| 778 |13 159 | = | - | - | = | 100 ]

1=MNormal, 2= Pox, 3= Butcher Cut, 4= Scratches, 5= Mite Infestation, 6= Lice, 7= Ticks,
8=Wound, 9= W. Fly Infestation, 10= Thin Skin {atrophy), 1 1= Decomposition, 12=
Charr (Linear Fibrosis), 13=Abscesses, 14=Dung, 15=Ringworm, 16=Ialli (edema)

A total of 17459 skins of goat were examined from abattoirs, hide markets and
tanneries out of which 12254 {70.1 %) skins were normal, 1353 (7.75 %) skins were
strophicd (thin), 866 (4.9 %) had healed lesions of pox, 766{4.39 %) had wound scars,
449 ( 2.57%) had butcher cuts, 393 (2.25 %) had lesions associated with mite Infestation,
331{1.89 % were affected with Tiee infestation lesions, 321 (1.8 %) skins had scratches,
279015 %) showed Charr {Linear focal Gbrosis), 234134 %) skin were decomposed
due to improper curing, and 213(1.22 %) had lesions of Warble fly infestation.

A total of 7731 skins of goats were examined from tanneries, out of which 5518
(71.27 %) skins were normal, 310 (4 %) were infected with Pox, 171 (221 %) had
butcher cuts, 139 (1.79 %) skins had scratches, 160 (2.06 %) had Mite Infestation,
138(1.78% &) were with lice Infestation, 361(4.66 %) had wound scars, 95(1.22 %) were
infected with Warble Fly, 638(82 %) skins were Thin, 126(1.6 %) skin were
decomposed due o Improper Curing, 75 (0.97 %) showed Charr (Linear Focal Fibrosis).
The latter condition as discussed carlier szems to be healed tracts of migrating larvae of
warble fly of goats. These lesions are observed on the lateral side of chest, extending

from the middle of the rib cage to the dorsal midline near the veriebral column.
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A total of 3438 skins of poat were examined from abatioirs, out of which 2368
(6GR.87 %) skins were normal. 251(7.30 %) were nfected with Pox, 742.15 %)} had
hutcher culs, 7T7(2.23 %) skins had scratches, 113{3.28 %) had Mite Tnfestation, T4(2.15
%) were with lice infestation, 173(5.03 %) had wound scars, 36(1.04 %) were infected
with Warble Fly, 160(4.65 %) skins were Thin, 112(3.25 %) showed Charr (Linear
Focal Fibrosis).

A total of 6290 skins of goat were cxamined from hide markets, out of which
4368(69.44 %) skins were normal, 305 (4.84 %) were infected with Pox, 204(3.24 %)
had butcher cuts, 105 (1.65 %) skins had scratches, 120019 %) had Mite Infestation,
119(1.89 %) were with lice infestation, 232(3.68 %) had wound scars, B2(1.3 %) were
infected with Warble Fly, 555(8.8 %) skins were Thin, 108(1.71 %) skin were
decomposed due to Improper Curing and 92(1.46 %) showed Charr {Linear Focal
Fibrosis). No skin of goat was affected with abscesses, soiled with dung, affected with
ring worm, or had “Jalli* (edema)

The most common pathological condition observed in goats was atrophy of skin,
which seems 1o he associated with malnutrition, parasitic infestation, and vther chronic
discases. The atrophied skins felch fewer prices as compared to normal skins and the
leather also is not of good quality. The second important disease of skin recorded in the
present study was goat pox. Al pOSL mOTICm examination pox lesions are of hght brown
to dark Brown in color. The goat pox and sheep pox are often fatal and are charactenzed
by wide spread skin eruption, often on muzzle, cars, and areas frec of wool and long hair,

Lesions start as m-:,-thematc:ué arcas on the skin and rapidly W rased, circular
placues with congested borders caused by local inflammation, edema, and epithelial
hyperplasia.  As lesions start to regress necrosis of the demmis occurs, and dark, hard
scabs form, which are sharply scparated from the surrounding skin. Regeneration of the
epithelium beneath the scab takes several weeks. When scabs are removed, a star shaped
scar, free of hair or wool remains. The reason of high rate of infection could be duc o the
fact that goat populetion is not vaccinated in the country. Afler fanning process, the
lesions hecome more prominent in form of white spots on the skin, The disease can be
controlled by the use of vaccines, which are very effective and the immunity lasts forever

in vaccinated animals.
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Fibrosis (Charr) is another condition causing skin losses were seen in goat
skin locally called Charr. The prevalence of Fibrosis is 1.59 %. It leads to thread like
structure that is present on the inner side of the skin. The fibrosis is mainly caused by

migration of warble fly larvac. as it was seen in most cases with warble fly holes in the

(Histopathology of fibrosis showing {Gross lesion of fibrosis on the inner side
extensivie fibrosis in the hypodermis of goat skin)

of goat skin)

Sheep:

Table 30: Showing Disease wise Data of Sheep Skins from Tanneries, Abattoirs,
and Hide markets.

I=MNuormal, 2= Pox, 3= Butcher Cut, 4= Scratches, 5= Mite Infestation, 6= Lice, 7= Ticks,
8= Wound, 9="W. Fly Infestation, 10= Thin Skin {atrophy), 1 1= Decomposition, 12=
Charr (Linear Fibrosis), 13=Abscesses, I4=Dung, 15=Ring worm, 16=Jalli (cdema) 2

6o
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