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Executive Summary

A three day-regional workshop on Enhanced Diagnostic Capacity and Control Measure of
SomeTransboundary Animal Disease with Emphasis on Pathology and Epidemiology of Johne's
Disease / Paratuberculosis in Jordan, Egypt and Algeria was held on 7-9 August, 2007. About 25
scientists from the participating countries were involved effectively in the workshop. Some were
lecturers while others were participating for upgrading their capacities, those were mainly from
the Ministry of Agriculture. Master and undergraduate students participated also in the
workshop, in two cases the master students delivered presentations and helped in the practical
sessions. The first day and a half focused on the theoretical presentations of Johne's disease and
its counterpart in humans, Crohn"s disease. The Crohn's disease was presented by a professor in
human medicine while the Johne's disease lectures and practical session were presented by
Professor from Veterinary Faculties from the three participating countries in addition to the
Palestinian Authority. The second one day and a half focused on gaining some practical skills
and knowledge on diagnosing the Johne's disease wusing histopathological and
immunohistochemical examinations. The last session was on Avian Influenza and one
presentation on Bovine Keratitis/conjunctivitis. Some teaching materials which were pre-
prepared and other teaching materials prepared by the participants themselves were given to the
participants as reference materials. A copy of this report which includes some teaching materials
is being distributed to them.

The main delivered message was that the diseases is very prevalent and needs policy and
research measures. In Jordan, a report was sent to the president office for his consideration. A
committee was also formed by the Minister of Agriculture to study the disease in the
governmental research stations. Brochures for public education and farmers awareness were
prepared. They will be distributed to them once they are finalized. In the participating countries
research activities started to merge with cooperation with our laboratories for regional prevention
and control program of Johne's diseases.



INTRODUCTION:

Small and large ruminants are important for the livelihood of farmers in Jordan. The small
ruminants (SR) population is nearly 2.4 million sheep and goats while the large ruminants are
about 65000 cattle and 15000 Camels, benefiting approximately 100 thousand families,
which have an average of six members. There is an increasing demand for the products of
these animals, mainly milk and meat, by the country’s five and a half million people who are
concentrated in urban areas (figurel).

The contribution of the agriculture sector (254 million JD, 1JD= $1.4) to the total Gross
National Product (GNP) (4,364 million JD) is approximately 5.5%, most of which (58%)
derives from animal production. The contribution of animal production to the GNP is 3.19%
(General Directorate for Statistic 1997). The contribution of the small ruminant sector to the
GNP is not known but is likely to be less than 1%. The total amount of money invested in
poultry and livestock amounts to 550 million JD.

Jordan produces approximately 204,622 tons of milk and 14,972 tons of red meat per year.
This represents 61.4% and 44% of its needs in milk and red meat, respectively. Sheep
produce approximately 23.5% and 56% of the country’s total production of milk and meat,
respectively, while goats produce approximately 13% the country’s milk and 18% of the
meat.

Most small ruminant producers are resource — poor farmers with low income and education
levels compared with other sectors of the population. Feed costs and the scarcity of feed
resources, in addition to other costs such as transportation and water, results in many
producers selling part of there flocks in order to be able to feed the remaining animals. The
production system include migratory systems managed by Bedouins (20%), semi migratory
systems also managed by Bedouins (70%), and intensive or sedentary system (10%). Since
1990’s there has been a slight shift from extensive to more intensive or sedentary systems.

Small ruminant populations are decreasing (tables land 2). This trend is in contrast to an
increasing market demand for their products that is being satisfied by imports. The amount of
imported chilled and frozen red meat was 17,183 tons in 1991, increasing to 30,169 tons in
1993. Milk imports were at 101,957 tons in 1991 and rose to 178,833 tons in 2000. This
presents opportunities for production intensification and the insertion of small ruminant
producers into the market.



Table 1: Population of Small Ruminant Breeds (/Thousand Heads) in Jordan and Population
Change in 1991-1999

Species and breed 1991 1995 1997 1999  changes(%)
1991-1999

Awassi sheep 2,671.0 2,375.0 1,935.0 1,933.0 -28
Baladi goats 0,458.0 0,821.0 0,666.0 0,419.0 -9
Shami goats 0,020.6 0,031.0 0,027.0 0,016.0 -2
Crossbred goats -—-- 0,053.8 0,026.0 0,030.0 NA
Foreign breed goats -—-- -—-- 0,001.0 0,000.5 NA
Total goats 0,478.6 0,905.8 0,720.0 0,461.5 -4
Total small ruminants 3,149.6 3,280.8 2,655.0 2,394.5 -24

Table 2: Population of Small and Large Ruminants (/Thousand Heads) in Jordan and Population
Change in 2000-2005.

Species 2000 2001 2002 2003 2004 2005
Awassi 1,895 1,868 1,741 1,793 1,671 2,024
Sheep

Goats 0,640 0,533 0,729 0,668 0,565 0,555
Camels 13 14 13 12 13 13
Cattle 65,20 66,80 69,80 66,27 69,26 71,80




Figurel: This map shows the population of sheep and goats in Jordan distributed in three
regions; north, central, and south of Jordan, also it describes the distribution of sheep and goats
according to there breeds. The Awassi sheep breed represents the main sheep breed in Jordan.
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a. Situation Analysis

Johne’s disease (JD) is a transboundary, infectious, incurable, chronically progressive
granulomatous enteritis which affects domestic (sheep, goats and cattle) and exotic
ruminants. The causative agent is Mycobacterium avium paratuberculosis (MAP), a
facultative intracellular acid-fast bacillus. Ruminants become infected as young
animals via fecal-oral transmission of the organism and may remain subclinically
infected for long periods of time, shedding low numbers of organisms before
progression to the terminal stage of infection. It has also been shown that the disease
is zoonotic and can be transmitted to humans causing Crohn’s disease, a chronic,
relapsing inflammatory conditions affecting any part of the human gastrointestinal
tract.

Paratuberculosis poses a significant economic and health problem worldwide,
especially in the cattle and small ruminants industry. Economic losses occur due to
animal culling, lowered milk production, reduced carcass value, and poor
reproductive performance, and are estimated to be about $200 per infected cow per
year in herds with at least 10% prevalence. The cost of the disease in ovine is
approximately 908 per clinical case. Furthermore, it has been indicated that economic
losses to the cattle industry in the United States are staggering, reaching 1.5 billion $
annually. The economical losses caused by Johne’s disease in the Arab World has not
yet been determined. The disease also considered as one of the international trade
barriers as many countries require imported animals should be free of the disease.

Limited studies on JD have been conducted in the Middle East and North African
countries. Very recently, JD was reported in cattle from Egypt, in sheep in Morocco
and Saudi Arabia. In Jordan, three years ago, we conducted a study on apparently
healthy sheep and goats, using histopathological and immunohistochemistry THC
examinations and culture. We found that the disease is very prevalent; 80%
prevalence rate in Awassi sheep and 75% in Shami and local goats. More recently, we
conducted another study on apparently healthy cattle using serological screening tests
and histopathology and the prevalence rate was 65%.

Early diagnosis of infected animals is essential for avoiding the spread of infection,
and eradication is dependent on detection and culling of infected animals as early as
possible. Several countries have established national centers to diagnose and
implement control programs of the disease. It is necessary to familiarize the farmers,
animal scientists as well as veterinarians with the early diagnostic signs and tests of
the disease for better management and control. From our experience we have
observed that farmers are not aware of the disease, its public health concern and its
negative impact on their income.



Therefore, we intend to organize a regional a 3-day workshop on the pathology and
prevalence of Johne’s disease with the objective of enhancing the diagnostic capacity
and control measures and increasing the public awareness of the disease. This
workshop will also be useful to enhance the diagnosis of Avian Influenza Virus
(H5N1), which has been diagnosed in poultry and in humans in Egypt and Jordan, and
Infectious Bovine Keratitis as well as other animal diseases using IHC. Livestock
farmers, veterinarians, animal scientists, undergraduate and graduate students are
anticipated to participate in these workshops. We have long experience in organizing
national, regional and international workshops in the field of animal agriculture. Just
recently, we have conducted a workshop on Veterinary Accreditation where 37
faculties of veterinary medicine and regional and international experts were invited to
this workshop. We, in the faculty of Veterinary Medicine will coordinate this project
with close consultation with the other partners in Egypt and Algeria. The workshop is
the first one to be conducted on these diseases in the region and hopefully will be a
model for other countries and regions and pave the road for international conference
in the region.
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b. Strategy

In 2002, we were the first people to accurately diagnose the disease in sheep and goats
using histopathology, immunohistochemistry and ELISA technology. These
techniques were newly introduced to our laboratories and to Jordan. Later on,
scientific research was conducted to assess the size of the problem in sheep, goats and
dairy cattle. The veterinarians in the Ministry of Agriculture were not aware of the
disease and lack the training and the capacity of diagnosing the disease using accurate
laboratory tests.

Through several formal and informal meetings we have brought to the attention of our
veterinary colleagues in the Ministry of Agriculture the importance and the
occurrence of Johne’s disease in Jordan. Furthermore, through our visitations to sheep
and goats, and dairy farms, and through our post mortem examination at the Animal
Health Centre in our faculty we have brought the issue of Johne’s disease to the
farmers. Recommendations of the above-mentioned studies were sent to the Ministry
of Agriculture to consider Johne’s disease as a trade-limiting factor with the objective
of decreasing the occurrence of the disease in Jordan.

The target beneficiaries will be veterinarians in the Ministries of Agriculture,
academicians from the veterinary faculties, undergraduate and graduate students, as
well as many sheep, goats and cattle farmers. Technicians and research personnel will
improve their diagnostic skills in the diagnosis of this disease. Some human doctors
specialized in gastrointestinal tract and interested in Crohn’s disease will be invited to
participate in this workshop. Participants will be trained to use these techniques to
diagnose other animal diseases such as; Avian Influenza, Rabies, Bovine Viral
Diarrhea and Infectious Bovine Keratitis. Some of these diseases, such as; Avian
Influenza, has been diagnosed in poultry and in humans in Jordan and in Egypt.

It is anticipated that more research will be conducted and focused on Johne’s disease
with emphasis on environmental issues that may have an impact on the occurrence
and the high prevalence rate in livestock. Such research is expected to be extended to
other animal diseases. Moreover, these workshops will stimulate countries in the
region to host international conferences on animal diseases, such as Johne’s disease in
ruminants and Avian Influenza in poultry. Brochures and pamphlets with pictures in
Arabic language will be prepared for the farmers and the animal scientists to manage
and control such diseases.



Goal:

Demonstrate, through discussion and presentation, immunohistochemistry as an
effective technique for improving diagnosis and benefiting animal health, public
health, and trade in the Middle East and North African (MENA) region.

Objectives:

I- To enable sharing of expertise on animal disease diagnosis among the
countries of Jordan, Egypt and Algeria.

2-  To facilitate transfer of knowledge and new diagnostic techniques related
to animal diseases with emphasis on Johne’s disease.

3-  To exchange information on the prevalence and status of Johne’s disease.
in the region

4-  To increase the human resource capacity in the laboratories for animal
diseases diagnosis with reference to Johne’s disease.

5- To increase the awareness of farmers, animal scientists about the
epidemiology and the public health concerns of Johne’s disease and Avian
Influenza H5NI1.

6- To enhance the communication between and amongst scientists and
veterinarians in the ministries of agriculture.

7-  To produce a proceeding pertaining the status of Johne’s disease and

Avian Influenza in the region.



Your Excellency,
President of Jordan University of Science and Technology
Professor W. Oweis

Dear President:

Attached please find a summary report on Paratuberculosis in Jordan as
you requested.

Please let me know if I can be of help for more details of the issue.

My best regards,

Nabil Hailat, DVM, Ph.D,
Professor of Pathology,
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Summary Report Pertaining to the Present Status of Paratuberculosis
(Johne's Disease) in Jordan with Reference to its Prevalence,
Economic Impact and Zoonotic Potential.

Nabil Hailat, DVM, Ph.D, Professor of Pathology, Department of Pathology and
Animal Health, Faculty of Veterinary Medicine, Jordan University of Science and
Technology, Irbid-Jordan. Email: hailatn@just.edu.jo, Mobil: 0795885219.

1. Background and Introduction:

Paratuberculosis (Johne’s disease) is an infectious disease of ruminants,
considered by many researchers to be one of the most serious infectious disease
currently plaguing the world’s sheep, cattle and goat industries. The disease, caused
by Mycobacterium avium subsp. Paratuberculosis (MAP), a gram-positive acid-fast
organism shed in the feces of infected animals, is characterized by a chronic

granulomatous enteritis.

Contaminated feed and water, bedding and soiled udder are thought to be the
major routes for spreading of the organism. Young animals less than six months of
age are thought to be the most susceptible to infection, and older animals are more
resistant to infection. Cattle become infected early as young calves via fecal- oral
transmission of the infectious agent. Intrauterine infection in cattle has been well
documented. Isolation of M. paratuberculosis from a sheep fetus has been confirmed,
and antibody to M. paratuberculosis has been demonstrated in colostrum-deprived
lambs.

The economic effect of Johne’s disease is that restriction of livestock marketing
and contamination of land. In Iceland, for example, measures to be taken for the
control of paratuberculosis are expensive, in which hundreds of kilometers of fences
were put to restrict sheep movement from infected area. Laboratory tests used to

detect infected animals are also costly and with all this expenses it is very difficult to
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eradicate the disease. In addition, consumers of animal products are becoming
increasingly sensitive about the possible effect of livestock disease and residues on
product quality and human health. The potential link between Crohn’s disease and M.
paratuberculosis is an example. M. paratuberculosis has been described as a co-factor

in the occurrence of Crohn’s disease, an intestinal disorder in humans.

During the routine postmortem examination of sheep, brought to the necropsy
laboratory at the Veterinary Health Center at Jordan University of Science and
Technology, we have observed that some emaciated sheep had clinical, gross and
histopathological findings compatible with Johne’s disease. Furthermore, during my
visitations to some dairy farms in Al-Thlaile, where I performed necropsy, I observed
that some cattle were emaciated, weak, and suffered from chronic shooting diarrhea
and upon the necropsy I found that they had compatible pathological findings with
Johne's disease. During an awareness and educational campaign that I conducted
three years ago to sheep farmers in Ajloun and Al-Moagar, we also observed cases

with Johne;s disease in sheep.

II. Action Plan/ Awareness, Education and Research Activities:

A. Conducted and Ongoing Research Activities on Johne's Disease in Jordan:

As a first step in understanding the size and the impact of this disease in Jordan,
we conducted an interview with twenty sheep flocks, ranging from 50-500 heads, and
we found that 75% and 80% of the twenty flocks had a history of emaciation and
bottle jaw respectively. The farmers reported that it was rare to see improvement in
bottle jaw cases after antihelminthic treatment. They also observed that the emaciation
was associated with diarrhea (betherre in Arabic farmer language), and that bottle jaw

was not treatable. The farmers believed that diarrhea was not commonly associated
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with emaciation and bottle jaw together; rather the last two constraints were linked
together in many cases. Once the intermittent diarrhea appeared after emaciation, no
recovery was noted. Losses due to such cases were common in all the flocks and
affected sheep never responded to treatment. Such cases are called Awaiehiat. The
reported signs by the sheep farmers strongly suggested the presence of
paratuberculosis among their flock for many years and are suffered economically as a

result of this disease.

Therefore an action plan was conducted as follows:

First: A research proposal was funded from the Ethiopian Government (World Bank
Grant) as part of the training program for an Ethiopian student in Veterinary
Pathology to study the Pathology and the Prevalence of the Disease in sheep and goats
in Jordan. The research also was funded partially by the Dean of Research at Jordan
University of Science and Technology. Part of the results are shown later(table 1and?2)
Second: Another research proposal was funded from the Dean of Research at Jordan
University of Science and Technology to study the Pathology and the Prevalence the
disease in Cattle and Camels in Jordan. This was for a master student from Algeria in

Veterinary Pathology. Part of the results of this study are shown later (Table 3).

Third: Because we found that the disease is very prevalent in the animal species
examined we wanted to know the molecular relationship between the bacterial strains
among the animal species. A third proposal was submitted to the dean of research for
funding. This is part of a third master student from the Al-Nagah University, The
Palestinian Authority, just recently was funded from the Deanship of research at
JUST. A more detailed proposal was submitted to Showman foundation for financial

support.
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Fourth: Because Johne's disease has severe impacts in importing and exporting life
animals, and with the recent international regulations in the framework of
WTO/GATT, globalization and environmental considerations, we see an urgent need
for capacity development in areas of Agriculture Policies and International Trade with
special reference to Transboundary Animal Diseases, we submitted a proposal on
enhancing Agricultural policy, jointly with Egypt, Yamen, Algeria, and the

Palestinian Authority.

Fifth: Another master student from Algeria, this coming fall, will study the disease in
importing sheep and cattle. It aimed at finding out the relationship between the strains
of the causative agents in imported and local animals to find the source of infection.

This will help us in putting a better control program.

Sixth: A more comprehensive proposal was submitted on Johne's disease for funding

to Abdel Latif Scientific Fundation in Saudi Arabia last month.

B. Capacity Development, Public Awareness and Farmers Education:

First: Because we wanted to increase the awareness among the scientists in the Arab
countries regarding this johne's disease, a proposal was submitted and was funded
from an American Funding Agency through the UNDP. This was jointly with Benha
University in Egypt and El-Taref University in Algeria. Part of this project is
organizing a regional workshop, August 7th to 9th, 2007 as the first training
workshop that I am organizing for capacity building and enhancing diagnostic skills
for the counterparts countries, and enhance the awareness of scientists from these

countries. The Ministries of Agriculture and Health, Veterinary Syndicate, farmers
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and the private sectors were invited to attend the training workshop. An
administrative and technical report (scientific proceeding) will be prepared and
distributed to the concerned parties. Furthermore, two brochures in English and two in
Arabic regarding Johne;s disease sheep and in cattle are being prepared and will be
distributed to the Ministries and scientific centers and institutions in Jordan, Egypt
and Algeria. Some will also be distributed to the farmers. Additionally, several field
days will be conducted to train farmers and upgrade their skills on the management of
their herds to reduce the impact of the disease.

Second: Last year, a training regional workshop was organized where some
veterinarians for the Ministry of Agriculture and Jordan University of Science and
Technology participated, and Johne's disease was a hot issue where I presented our
research results.

Third: The Ministry of Agriculture sent us few months ago some samples from a
sheep farm in Al-Fgage which belonged to a governmental farm to find out if the
disease was present in that farm. We diagnosed that the sheep suffered from Johne's
disease. (The report is attached). The veterinarian who suspected the case was a
graduate of our university.

Fourth: Our investigations were carried out to study the associated pathological
lesions of Johne’s disease in the intestine and mesenteric lymph nodes and its
prevalence in apparently healthy and young Awassi sheep, goats, cattle and camels in
Jordan, using gross/histopathological, Acid Fast stain, culture and
immunohistochemistry examinations. Part of the results are shown in the tables

below.

15



Table 1

Histopathologicl findings, from intestine and lymph node samples in Apperently
healthy Awassi sheep aged 8-24 months, at different sites of Jordan, 2002.

Site Samples Samples Grade of the lesions
collected processed | 1I I SP Total +ve Total
-ve
Amman 60 45 7 18 16 1 42 3
(75)* (16)  (40) (36) ) (93) (7
Sweleh 112 63 11 23 25 2 61 2
(56) a7 (36) (40) 3) (97) A3)
Irbid 107 94 5 29 57 1 92 2
(88) ®) €2y (61) 1) (98) 2
Total 279 202 23 70 98 4 195 7
(72) an @33 (48) ) (97) 3)

The percentage was taken by considering the decimal number >5, adding one in all the results SP =

special lesion, * Numbers in parenthesis are percentiles.
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Table 2: Immunohistochemical stain results from intestinal samples in apparently

healthy Awassi sheep, §-24 months, 2002.

Sites No. of No. of samples  Immunohistochemical stain
samples processed + ++ +++ Total
collected
+ve -ve
Amman 49 42 40 - - 40 2
*(86) (95) ) O
63 56 39 9 7 55 1
Sweleh
(89) (70) (16) (12) (98) )
Irbid 107 36 29 - - 29 7
(34) (81) (81) (19)
Total 219 134 108 9 7 124 10
(61) (81) (7) &) (93) (7

*= Numbers in parenthesis are percentiles
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Table 3: Distribution of positive cases of intestine (ileum) and mesenteric lymph

nodes (MLNSs) of cattle examined by histopathology and immunohistochemistry,

Jordan 2004-2005.

Histopathology Immunohistochemistry
Tissue

Tissue No. Pos (%) tissue No. Pos (%)
lleum 263 175 66%0 170 110 65%
MLNs 263 67 25% 120 74 61%

Conclusion: The disease is found in Jordan with very high prevalence and cause
economical losses to the farmers, the national herds and the national economy,
although the reports in the Ministry of agriculture indicate that this disease is not
found in Jordan. The same case is extended to the Arab countries. This disease will

affect the trade of animals and animal products between Jordan and the rest of the

Arab countries and the rest of the world.

Solutions: VERY DIFFICULT. Eradication is almost impossible. A control

program is possible and will reduce the losses significantly. It needs a national plan

supported by a political decision and well.

Recommendation: A four year control program.

Proposed Cost of the Program: 300000 JD.
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Figure 1. A Group of Emaciated Sheep from Friday Market (Soug Al-Haramieh) at Ramtha

Area.

Figure 2. Sheep Carcasses (Very Emaciated not more than 15 Kg each)Friday market.

19




Figure 3.Thick Abnormal Ileum with Corrugations from the Above Shown Sheep

Figure 4. Histopathological Profile of the Ilium Stained with Acid- Fast Stain. Only the Macrophages Have

the Bacteria which Get the Stain.
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Figure 5: Higher Magnification of Figure 4. Note the Bacilli (Bacteria) Inside and Outside the

Macrophages
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Histopathological Report on Awassi Sheep Samples Submitted by the Ministry of

Agriculture

Histopathological, Immunohistochemistry and Acid Fast Stain examination were
conducted on tissue samples from the small and large intestines and their
corresponding lymph nodes of Awassi sheep submitted by the Ministry of Agriculture
dated 21-4-2007 with reference number 5/5/9/1182.

Findings and Results:

It was found that the mucosa was moderately to severely infiltrated with mononuclear
cells. Several islands and sheets of epitheloid cells were also seen in the mucosa
between the crypts and in the tip of villi which were thick because of the
inflammatory cells. Epitheloid cells and lvmphoid depletion in the lymph nodes were
also seen. These lesions are compatible with the lesion found in Johne's Disease. Acid
fast stain examination revealed red spots in the cytoplasm of the epitheloid cells
indicating the presence of acid fast microorganisms. Immunohistochemistry using
monoclonal antibodies against M. paratuburculosis reacted positively with the tissue
confirming the presence of the microorganisms of M. paratuburculosis.

Diagnosis and conclusion: The sheep from which the samples were taken had
Johne's Disease.

Comments: If there is one animal clinically sick with Johne's in a herd or a flock,
this means there are another 20 animals subclinically sick with Johne's Disease.
Those animals are shedding the causative agents and contaminating the
environment. The disease needs 2a long term planning and commitment for its
control.

Prof. Nabil Hailat and Dr. Wael Hananeh
Department of Pathology and Animal Health
Faculty of Veterinary Medicine

Jordan University of Science and Technology
Irbid-Jordan 22110 .

P.O.Box (3030) Irbid 22110 Jordan. Tel (962-2) 7201000 - Fax (962-2) 7095117
E-mail: vet@just.edu.jo
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Ministry of Agriculture
Al-Fjaij Agricultural Services

Our flock in detail

Data collected, reviewed, and presented upon request
from the comity assigned to assess Johne's disease
(Paratuberculosis) situation in Al-Fjaij Agricultural
Services

By

Dr.Mothafer Al-Rjo

BTN
D2yl

Supervising Veterinarian / Al-Fjaij Agricultural Services

27/8/2007

This data was collected upon request from and handed over to the joint comity from
the Ministry of Agriculture and the Jordan University of Science and Technology for
the purpose of evaluating the Paratuberculosis situation in Al-Fjaij Agricultural
Services and it must be used for that purpose only. It is also prohibited to publish or
hand over any data to unauthorized people.

All rights reserved for Al-Fjaij Agricultural Services.
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Investigation on the Prevalence and Pathology of
Paratuberculosis (Johne’s disease) in Apparently Healthy

Cattle in Jordan

N Hailat™*, W Hananeh®, H Hemida®, JR Stabel®, S Jaradat® and A Al-Saleh®

& Pathology Laboratory, Department of Pathology and Animal Health, Faculty of
Veterinary Medicine, Jordan University of Science and Technology, Irbid, PO Box
3030, Jordan

b Department of Genetic Engineering, Faculty of Science and Art, Jordan University
of Science and Technology, Irbid, PO Box 3030, Jordan

“ USDA-ARS, National Animal Disease Center, Ames, IA 50010, USA

Abstract

Paratuberculosis  (Johne’s disease) is infectious, chronically progressive
granulomatous enteritis which affects domestic and exotic ruminants. The causative
agent is Mycobacterium Avium Paratuberculosis (M Johnei), a slow growing
mycobactin-dependent acid-fast bacillus. We investigated the occurrence of Johne’s
disease in apparently healthy cattle, using 263 ileum and corresponding mesenteric
lymph nodes, by histopathological examination, and 170 ileum and 120 mesenteric

lymph nodes by immunohistochemical examination. The prevalence of the disease

* Corresponding author: Fax: +962-2-7095123, Mobile: +962-795885219, E-mail:

hailatn@just.edu.jo
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was 65% and 66% using immunohistochemistry and histopathology techniques
respectively. When ZN and ELISA techniques were implemented, the prevalence was
1% (4/120) and 3% (8/278) respectively. Grading from I-IV of histopathological
lesions based on type of cellular infiltrate and severity of lesions revealed most
positive cases in grades I and II. Furthermore staging I-III of immunohistochemistry
results, has presented a high number of positive cases in stage 1. Statistical analysis of
these results showed a significant correlation between histopathology and IHC. On the
other hand, ELISA showed a low prevalence (3%) in this study reflecting its low
sensitivity for the diagnosis of subclinical JD. These results showed that
histopathology is a very good diagnostic method for subclinical paratuberculosis in
cattle especially when it is coupled with IHC. We conclude that JD is prevalent in
cattle in Jordan and it is the first study of JD in the country and the results strongly
suggest alarming fears of the severity of disease at the national and probably the
region level. Thus a national control strategies are well founded due to its economical

importance.

Key words: Cattle; enzyme-linked immunosorbent assay; histopathology; ileum;

immunohistochemistry; Paratuberculosis, Jordan.
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Pathology of Subcliniclal Paratuberculosis (Johne’s Disease)
in Awassi Sheep with Special Reference to its Prevalence in

Jordan

N Hailat**, W Hananeh?, AS Metekia® JR Stabel’, A Al-majali®, and S Lafi®

# Pathology Laboratory, Department of Pathology and Animal Health, Faculty of
Veterinary Medicine, Jordan University of Science and Technology, Irbid, PO Box
3030, Jordan

b USDA-ARS, National Animal Disease Center, Ames, IA 50010, USA

¢ Department of Veterinary Clinical Sciences, Faculty of Veterinary Medicine, Jordan

University of Science and Technology, Irbid, PO Box 3030, Jordan

Abstract

Paratuberculosis (Johne’s disease) is an incurable infectious, chronically
progressive enteric disease affecting domestic and exotic ruminants. The causative
agent is Mycobacterium Avium Paratuberculosis (M Johnei). In this study, the
occurrence of subclinical Johne’s disease in Awassi sheep is investigated.
Histopathological examination of 202 ilea and the corresponding mesenteric lymph
nodes was conducted. In addition, immunohistochemical examination, using rabbit
polyclonal antiserum, of 134 ilea and 83 mesenteric lymph nodes was also conducted.

The prevalence of the disease was 97% and 93% using histopathology and

* Corresponding author: Fax: +962-2-7095123, Mobile: +962-795885219, E-mail: hailatn@just.edu.jo
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immunohistochemistry techniques, respectively. When the lymph nodes were tested,
it was revealed that 79% of them were positive by IHC. The histopathological lesions
were graded from I-1V, I being the least severe, based on the type of cellular infiltrate
(lymphocytes, macrophages and epithelioid cells) and the severity of the lesions.
Analysis of the results revealed that most positive cases were in grades I and II.
Furthermore, the IHC reactions were classified into three types depending on the
number of stained cells and the intensity of the staining (mild, moderate and strong).
Direct smears, and tissue sections obtained from the ilea and stained with ZN revealed
that out of 219 and 202 samples, 53 (24%) and 22 (11%) were positive respectively.
Results of the culture revealed that 22 (10%) out 219 were positive. These results
showed that subclinical paratuberculosis in sheep is very prevalent in Jordan and

strongly suggest alarming fears of severity of the disease at the national level.

Keywords: Sheep; Paratuberculosis; histopathology; enzyme-linked immunosorbent

assay; ileum; immunohistochemistry.
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olog of.l‘o!me’s D 'sefParatuberculosis
Egypt and Algeria
Organized and coordinated by:
Prof. Dr. Nabil Hailat

ants are received at the airport and taken to hotels
gistrat an and Opening ceremony
Coffee break
Country report of Egypt on Johne’s Disease....Prof. Al-Attar
‘ l_ttry report of Algeria on Johne’s Disease....Prof. 0. Rachid
try report of Jordan on Johne’s Disease....Dr. Al-Bakheet
¥ laslc epidemiology and epidemiology of Johne's disease in the
u'egion....l'rof S.Lafi (Faculty of Veterinary Medicine (FVM)) + Discussion
* Lunch time
~* Johne's disease definition, pathology and clinical signs....Prof. Nabil
‘Hailat
* Diagnosis of Johne's disease....Dr. Wael Hananeh
* Crohne's disease in Jordan....Dr. Jad Allah/Faculty of Medicine/JUST
* Prevalence and pathology of Johne’s disease in sheep & goats....Prof.
‘Nabil Hailat
o Prevalence and pathology of Johne's disease in cattle....Prof. Nabil

@ Principle of histopathology ....Prof. Nabil Hailat
. ciple of Imrl_lunohistochemistry .Prof. Nabil Hailat

_ g '"Prepamtlon of tissues and slides for Histopathology and
‘unoh(stochemlstry....Prof Nabil Hailat
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Workshop Program

Enhanced Diagnostic Capacity and Control Measure of Some Transboundary Animal

Disease with Emphasis on Pathology and Epidemiology of Johne's Disease /

Paratuberculosis in Jordan, Egypt and Algeria Organized and Coordinated by:

Prof. Nabil Hailat
7-9 August, 2007
* Coffee Break (10:30-11:00)
* Registration and Opening Ceremony (9:30-10:30)

Day 1: Cont., Morning Session/ Chairman: Prof. N. Hailat , Co-Chairman: Prof. Al-Maghreby

Time Title of Presentation Name of Speaker | Affiliation
11:00-11:20 | Country Report of Egypt on Prof. Al-Attar President of Benha University
Johne's Disease
11:20- 11:40 | Country Report of Algeria on Prof. O. Rachid President of El-Taref
Johne's Disease University Center
11:40-12:00 | Country Report of Jordan on Dr. F. Al-Bakheet | General Veterinary Directorate
Johne's Disease and Future , Ministry of Agriculture
Control Programmers
12:00-12:30 | Crohn's Disease in Jordan Dr. Jad Allah Faculty of Medicine, JUST
12:30-1:30 Lunch time at JUST
Afternoon Session/ Chairman: Prof. Al-Attar, Co-Chairman: Dr. Abdallh Metai
1:30-2:30 Basic Epidemiology and Prof. S. Lafi Faculty of Veterinary
Epidemiology of Johne's Disease Medicine(FVM), Jordan
in the Region University of Science and
Technology (JUST)
2:30-3:00 Johne's Disease Definition, Prof. N. Hailat FVM, JUST
Pathology and Clinical Signs
3:00-3:30 Diagnosis of Johne's Disease Dr. W. Hananeh | FVM, JUST
3:30-4:00 Prevalence and Pathology of Prof. N. Hailat FVM, JUST
Johne's Disease in Sheep and
Goats
4:00-4:30 Prevalence and Pathology of Prof. N. Hailat FVM, JUST
Johne's Disease in Cattle
8:00 Diner
Day 2, Morning Session/ Chairman: Prof. O. Rachid, Co-Chairman: Prof. H. Bakery
Time Title of Presentation Name of Speaker | Affiliation
8:00-9:00 Principle of Histopathology Prof. N. Hailat FVM, JUST
9:00-10:00 Principle of Prof. N. Hailat FVM, JUST
Immunohistochemistry
10:00-1:00 Practical Session 1 : Prof. N. Hailat FVM, JUST
Preparation of Tissue and
Slides for Histopathology and
Immunohistochemistry
1:00- 2:00 Lunch at JUST
Time Title of Presentation Name of Speaker | Affiliation

(6]
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2:00-6:00 Practical Session 1 : Prof. N. Hailat FVM, JUST
Preparation of Tissue and
Slides for Histopathology and
Immunohistochemistry

8:00 Diner

Day 3

8:00-10:00 Practical Session 2: Prof. N. Hailat FVM, JUST
Reading and Evaluation of
Histopathology and
Immunohistochemistry Slides

10:00-10:15 Coffee Break

10:15-12:30 Cont. Practical Session 2: Prof. N. Hailat FVM, JUST
Reading and Evaluation of
Histopathology and
Immunohistochemistry Slides

12:30-1:30 Lunch at JUST

Afternoon Sessipn/Chairman: Dr.Samir ALfugaha, Co- Chairmani Prof. N. Hailat

1:30- 1:50 Diagnosis, Treatment and Dr. H.Al- Benha University
Control of Contagious Bovine | Maghreby
Keratitis

1:50-2:10 The Experience of Egypt Prof. Amal Abd Benha University
Pertaining to Avian Influenza | El nassar
(H5N1) with Emphasis on
Control Program

2:10-2:30 Laboratory Diagnosis of Avian | Dr. S. Gharaibeh | FVM, JUST
Influenza/H5N1

2:30-2:50 Virology and Epidemiology of | Dr. M. Al-Natour | FVM, JUST
H5N1/ Jordan Emergency plan

2:50-3:10 Genetic Comparison of Dr. Nadim Poultry Vaccine Technical
HO9N2,H5N1 and H7N7 Amarin Executive

3:10-3:20 Discussion and Recommendation
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P.O. Box: (3030) Irbid 22110 jordan

Tel.: (962-2) 7201000 - Fax: (962-2) 7201085
E-mail: consult@just.edu.jo
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Recommendations:

1. Prepare and produce leaflets and brochures for farmers education and
awareness.

2. Conduct more field days and workshops on how to reduce the impact
of Johne's disease on animal industry.

3. Start national program for control and prevention of the disease and
search for proper funding.

4. Enhance the diagnostic capacity of the pathology laboratory with
emphasis on transboundary animal diseases.

5. Start regional research program for the purpose of controlling the
disease.

6. Form national committees in the Ministries of Agriculture for Johne's
disease control and prevention.

7. Review and update the policy of the government for animal trade.

8. Establish regional association for Johne's disease for information
dissemination and education.
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speaker
Lec.l  [ohne’s disease (Paratuberculosis Johne’s disease [Prof.Hussam |39
(Paratuberculosis) El-Din EI-
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Lec.2  |Paratuberculosis In Algeria [Prof. O. 50
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Is Algeria really unharmed by this pathology ?




Paratuberculosis infectious enzootic, contagious, incurable,
disease with a l . n 10)1]

Belgium, seroprevalence cattle 17,4 g

Netherlands 54,7 %
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© Specificity : 99.9%  Sensibility : 50 %
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Spécificité : 97-99%
rapid but difficult and expensive technique.

presence of anti-bodies over an infected animal by paratuberculosis is not
systematic

nhique presents sufficient
reliability
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- = Sheep: 8 896 919
= goats : 3 272 024
= Cattle:1434 770
= Camels : 278 023

80 percet tle are | orth, of
nt'are to'the east and 24
percent to the west with 23 percent in

the centre




Main diseases of obligatory

declaration in Algeria .

Sheep-Pox / Rabies / Bovin brucellosis
Caprine brucellosis / Bovin tuberculosis

N : -
@enco ed disea P —

and parasitical diseases
affect our live-stock, allmixed species

i



SENIEINPEUCIOGIESHITAIG SN ARaErESSEN EEHy ArEWINTOMIRIE
___.._magazm‘a(:s nté Animale Mondiale' of the Ofice.
i International des Epizooties.

Tthe reality on the ground Is some thing else, the pratician
veterinarians often declare paratuberculosis symptoms.

This pathology is underestimated in Algeria because!it:doesn’t
provoke attrocious mortality cases similar to big epizooties as
the bovin plague ,the bovin contagious peri-pneumonia or the. .

‘" charcoal ,it doesn't constitue a prlorltyg_“

eders sloughter their emaciated animals and
less productive before the appearance of clinical signs of the
disease before its diagnostics



http://www.fao.org/livestock/agah/id/tuberc/plus.html#oie
http://www.fao.org/livestock/agah/id/tuberc/plus.html#oie

Tmcmus ref(rrm the decreasing of milk
'pr(ﬁr‘ ction .,reduced fertility,the growing lateness and
the increased mortalities are the main consequence of
this disease

scientific community continues to search to know if it
exists a relation between the disease of Crohn

auxiety for the consumer
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Future Control Programmers

PRESENTED BY:
Dr. F. Al-Bakheet, Ministry of Agriculture Jordan
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= Review the role of Various et|olog|C factors in the

—-pathogeneSJS of Crohn'n disease (CD)

= Review the current state of knowledge relevant to
a microbial etiology of CD

= Discuss the case FOR and the case AGAINSIT the

etiologic role of mycobacterium avium
paratuberculosis (MAP) in CD

iscuss the possible connection between CD and. =
lohne’s Dis T—

research that could shed light on
the etiology and pathogenesis of CD



- transmural inflammatory process of the bowel that

can affect any part of the GI tract from the mouth

to the anus

—— ’:*“"—“
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= 1806: First reported caseot
~ Crohn’s by Combe and Sanders to —
- ~the Royal-College of Physicians in
London, England
= 1823: John Abercrombie of
Edinburgh clearly outlined a
difference in ileal and colonic
diseases

:1913: Surgical evidence of th
Wmmhe-mp#

- ronic Intestinal Enteritis” written
by Dr. Kennedy Dalziel at the
Western Infirmary in Glasgow




rJJJror/ (cont'd)

— Descrlbed m—1=932 6)Y Crohn Glnsburg, and

_:.._—h

Oppenheimer of Mount Sinai Hospital in
New York

— Their paper ‘Regional lleitis’ recorded cases; of
"non specific granulomas of the intestine”

sed on fourteen surgical cases mostly _—
perate eo FETT  ——
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SIS Uropean sitdies™ : — _ |
~—Northern Europe: 7- -9/100,000 ——
-~ — Southern Europe: 4/100.000
— UK: 6-13/100.000
USA: up to 133-150/100.000
= Jordan: ?7?.....but increasingly diagnosed
= More common in

— Urban than in rural areas

— Smokers
Certain ethnic groups
40005cNneres

-
T ———
Mnce of CD since

. CD IS seen much more commonly in milk-drinking areas
(Northern Europe, USA, Australia, New Zealand)

=)
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= Environmental precipitants and disease

cofactors

* [mmune response and inflammatory
pathways




Medscapes www.medscape.com

Luminal microbial
antigens and adjuvants

Immune
response

Geanetic
| susceptibility

-
a .
=

sourca: Mat Clin Pract Gastroantarol Hapatol @ 2006 Mature Publkshing Group
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- =heriskis.ncreased among first-degree
relatives of affected patients

= There Is greater concordance among
monozygotic than dizygotic twins

= Syndromes resembling inflammatery bowel
disease co-segregate in families with rare

enetic disorders (e.g., glycogen storage disease.
ﬁﬁﬁe B, Wiskott—Aldrich syndrioje; Hermansky=ts

—ﬂiumerous candidate genes have been identified

with putative allelic associations with

inflammatory bowel disease (e.g. NOD 2 gene)
Orholm M, et al. N Engl | Med 1991;324:84-8
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“Only” 45 pem%_nt_-ﬁhdentlcal twins are.

— concordant for CD

= Use of NSAIDS: disease flares

i

e S —

s

= Smoking: increased risk of disease, worse =
natural history/complications

= | uminal flora

3 3 *
ebiotics effectivein

tibiotics and s

Evans JM, et al. Gut 1997;40:619-22
Lindberg E, et al. Gut 1988;29:352-7
Swidsinski A, et al. Gastroenterology 2002;122:44-54
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= It remains unclear Whether '

« = the immune system Is activated as a result of an
Intrinsic defect (either constitutive activation or the
failure of down-regulatory mechanisms) or

— because of continued stimulation resulting from a
change in the epithelial mucosal barrier
= The mucosa of patients with established Crohn’s
disease is dominated by CD4+ lymphocytes with a
(Th1) phenotype - .

qyf'e 1"helper-T-cell
th&hmwell populations

Ua ccompanied by the preduction of a
wide variety of nonspecific mediators of
iInflammation

—
- e ——— ==

Fiocchi C. Gastroenterology 1998;115:182-205



F/ N\ Type 1 helper
\ el

Bacteria

A Macrophage
Ny D *S o> migration
é: — ")l g inhibitor
ithelial | | ) -‘ < t,y factor
b?ﬁa”_‘: / [_f Integleukin-12
£ AntigerF 8T e ? [ Interlyukin-18
;\'A \ presenti 4
% cell
Bt

Interferon-

" AH“ZP
Q,- |

Bt / Macrophage
PN WY Tumor necrosis factor
e

o~ = Interleukin-1
| Interleukin-6

Podolsky DK. NEJM 2002; 347: 417-29
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Tolerance

Acute injury . a2
7§

Environmental "
trigger Luminal Complete
bacteria healin
(infection, g
NSAID) e ™ PR
Acute | : _
: inflammation Genetically
Tolerance v immunoregulation, EUEﬁgﬂ'ble :

controlled failure of repalr or
inflammation bactenal clearance

Chronic
inflammation

Sourca: Mat Chin Pract Gastroantarol Hapatol @& 2006 Natura Publishing Group



Paramyxovirus Infections in Childhood
i ESTISSEWUETID Janamma'tory ISIMWET

E BacIZground Measles virus has been |mpI|cated in the —
. etiology-of-beth inflammatory bowel diseases (IBDs),
Crohn’s disease and ulcerative colitis

= Methods: The data are from 7019 members of a nationally
representative 1970 British Cohort Study. The ages of five .
childhood infections were recorded before onset off IBD
symptoms
= Results: -
‘Vﬁjmps infection before age 2 years was a risk forul.cer-eﬂme@“
= Measles nd munmps mreee of life were
S| Nyl associated with ulcerative colitis and Crohn’s disease

= Conclusion: Atypical paramyxovirus infections in childhood
may be risk factors for later IBD

Montgomery SM, et al. Gastroenterology 1999;116:796-803



Enhanced Escherichia coli Adherence and
Invasionsn.Creohnissbisease.and.Lolon

Tl e—————

e

= Background: Altered mucosal glycosylation in inflammatory bowel

~ disease and.colon cancer could affect mucosal bacterial adherence.
This study aimed to quantify and characterize mucosa-associated and
intramucosal bacteria, particularly Escherichia coli

= Methods: Mucosa-associated bacteria were isolated, after dithiothreitol
mucolysis, from biopsy samples obtained at colonoscopy;

= Results:
— Mucosa-associated and intramucosal bacteriaiwere cultured more

ommonly.in. Crohn’s disease and colon cancer than in ulcerative colitis _-
and controls T ———————

SeGIAleENERCOIIWICH 3% of isolates, were
AAfCrohn’s disease and colon cancer:
= Conclusion: There is a central role for mucosally adherent bacteria in
the pathogenesis of Crohn’s disease and colon cancer

Martin HM, et al. Gastroenterology 2004;127:80-93
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Pelre)

- — -

—-—"-'1n“1 984—C—h|od|n| succeeded in culturing
live MAP germs from the gut walls of
children with CD .

(Chiodini RJ. Is Crohn’s disease a mycobacterial diasease? Academic
Publishers; 1992: P 1-15)

ing. DNA flngerprlntlng et

positive (Schwartz D, et al. 99thi American Somety 0)]
Microbiology General Meeting; 1999, Chicago, illinois)



Detection and Isolation; of MAP from Intestinal
Witicosel Blogsies of Petlerts witn aric wWitriodtr CE )

el

- IVII?Iﬂ'OUS'mPTvas d_etected by ISQOO PCR on DNK extracts of
... fresh intestinal mucosal biopsies as well as by isolation in culture using
= supplemented MGIT media followed by PCR with amplicon sequencing

= RESULTS: Twenty five patients (83.3%) with CD and 3 control patients
(10.3%) were 1S900 PCR positive. MAP grew in cultures from 19
Crohn's patients (63.3%) and from 3 control patients (10.3%)

= CONCLUSIONS: =

— Mycobacterium avium subspecies paratuberculesis was detected in the
majority of Sardinian Crohn's disease patients

— The finding of the organism colonizing a proportion of people without
Crohn's disease is consistent with what occurs in other conditions caused i

a primary bacterial pathogen in susceptible hosts B e —

=

i

Sechi LA, et al. Am | Gastroenterol. 2005 Jul;100:1537-8
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causative agent of CD

= There are data that DO NOT suppert MAR
as a causative agent of CD.....







milarities Between Johne's

giseaseand cronn's dise 22152

e —=— __-— o e g i e - —

e ———

~ = Clinical manlfestatlons of both diseases begln after sexual
... maturity. There is some evidence to suggest that hormonal cycling,

scm associated with calving and lactation, plays a role
= Both diseases cluster in families. For humans this is interpreted to
mean The target site of disease Is the ileum for both JD
and CD

= there's a genetic linkage. The same familial clustering occurs in JD
but it is interpreted as a function of the high frequency of
transmission between a cow and her calf

ehoest response in both diseases, as seen by hlstopathology, 5 E
the Simi B

llar g ? )

ere are non-caseating tuberculoid granulemas; in ' some species
of animals with JD and certainly in CD

ey




= _Traditionall ,.JD has not been considered to be
segmental, while skip lesions are described for CD

= Acid-fast bacteria are not seen in tissues from CD
patients while they can be found in most cases of
Johne's disease, if we look hard enough

= Animals do not have the manifestations of bowel
stenosis and perforation observed in people with CD

ﬂ%re IS focal ulceratlon of the PeyerS patches Of'm@i

estinal mucesapilihisiisiraredin:Jib

"R EDpatients'do not recognize MAP with theirimmune
system
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e

With few exceptions, world
experts in Johne’s and Crohn's
diseases agree... =

There is insufficient evidence to
that MAP is a >

(=,0r
T T—

‘——I‘WMS a =
cause of Crohn's disease .




Two-year Combination Antibietic liherapy with
Clarrtinirorniyein, Fifaolrtn, aric Clafazirring for

> ; 1
CT0 S Diseas —
- . D LI SAT = - -

__WI'E’FFI'ODS Iwo hundred thirteen patients were randomlzed to

... clarithromycin 750 mg/day, rifabutin 450 mg/day, clofazimine 50
“ " “mg/day or placebo, in addition to a 16-week tapering course of

prednisolone

= RESULTS:

— At week 16, there were significantly more subjects in remission in
the antibiotic arm (66%) than the placebo arm

— At week 104, the figures were 26% and 43%,, respectively

— During the following year, 59% of the antibiotic group and 50% of
the placebo group relapsed

NCLUSIONS:
Jsing come 2 ar nan "otlc thera VIthiC

: st
3 ﬂhromymm

a2 dic not find evidence of a

— Short-term improvement was seen when this combination was
added to corticosteroids, most likely because of nonspecific
antibacterial effects

Selby W, et al. Gastroenterology. 2007 Jun;132(7):2594-8.



http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17570230

Anti-mycobacterial Therapy in Crohn's Disease

Heeb Mitucosea witrl Lorigitudinal Scars

T EATIENT STATErospeCLVE EVIEW 01" o2 wrwm'\\"'r' —
~ severe D. T—hlrty-nme— ents who had'at'leastones
follow-up colonoscopy during treatment were mcluded

-« " NETHODS: Patients received rifabutin, clofazimine and
clarithromycin for 6 months to 9 years. Ramp-up dosing
was used. Colonoscopies and histological analyses
monitored progress

= RESULTS:

— In 2/6 patients (33.3%) who had > 3 years of treatment after
scarring occurred, scars receded, becoming imperceptible as full
healing occurred.

istologically;, a marked reduction injinflammation.oceurie |
:'1_'5/39 patientsy(88:5%).0f these, 6/1i5ipatients (40%) dlspcljé'lyge?—

ONCLUSIONS: CONCLUSIONS: The presence of
scarring fading to normal mucosa on anti-MAP therapy
implies a more profound healing not seen with standard

santi-ipilammatory. and immynosyppressant drugs




Basic ange Jﬁdc \ Sheuldibe aimed

2l ansywering ine

e —
S —

~=Does MAP,—er-other microbial pathogen(s), cause CD?

= Do affected tissue samples from CD patients
consistently contain MAP or any other pathogen?

= Can we detect specific immune reactions tera.€D
associated pathogen?

= What is such a pathogen’'s phenotype and genotype? 1
4..-@' we make the disease betterb 1gfe apprepﬁia_"

lalldiugs -




—-—-Establlsh cell or organ culture models  ofinfection

....._focusing on growth characteristics and gene expression
— of MAP in cell culture

= Establish new animal models of MAP infection.
= Develop an improved large animal model of CD

= Perform in vivo expression technology (IVET) studies
In animals susceptible to JD to identify:bacterial genes
uniquely expressed in vivo

= _Compare MAP DNA sequences to available genome
ese compaﬁsons_

nguences of other mycobacterial
ay yieldic Jatiegeniciy,
Ity a ptimize diagnostic MAPR antigens, that
can be isolated or produced by recombinant technology

or other means and made widely available to
researchers.




— Adapt antibiotic susceptibility testing methods to deal
. Wwithra species:that grows even more slowly than the so-
called "slow growing mycobacterial pathogens”

= Determine the relationship between MAP and the M.
avium complex, whether from CD or JD

= Develop a high-density array of ribosomal DNA or RNA
on a chip that can be used to more completely define the

organisms associated with: CD b
iques to lookat

yply subtractive hybridization %F
e differe 0] @ D) =
,tissues from a non-involved area of the intestine

ptained by intestinal
from the same CD patient, and normal tissues from
controls




= Determine potentlal infectious etiologies of CD by collecting and
- stud ying biopsy tissues from the intestines of Crohn’s patients
(stratlfled into perforated and contained lesions) and controls, and
using sensitive diagnostic methods to enumerate any microbial flora
associated with the disease

= Define the host immune response in Crohn’s Disease

— What are the factors that contribute to the continuing inflammatory |
cascade observed in Crohn’s disease? Normal flora, pathogens, diet, il

and'stress have all'been suggested as contributors; to gjgeage__

mmmlog!cal research !o e‘ucidate risk factors for
man infection

= Conduct genetic studies of families with a history of CD

= Determine the effect of anti-MAP therapy on the natural history of CD



—— lf_c;onsumers adopt the

PERCEPTION

that Johne’s Is a —
human health risk,

the economic impact on
_ ndustry couldibe...

ASTRONOMICAL
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By MARTYN HALLE

VACCINE has been
developed that
could cure more
than 150,000 people
suffering from the
crippling digestive
illness Crohn’s disease.

The breakthrough comes after
more than 15 years’ research by a
leading British expert. Professor
John Hermon-Taylor — who
developed the vaccine at London’s
St George’s Hospital, says trials went
well: “This is very exciting news and
could herald the end of suffering for
tens of thousands of people.’

The cause of Crohn’s disease is still
unclear, but there is growing
evidence that bacteria could be
responsible for most cases.

Prof Hermon-Taylor's research
shows that a bug called
mycobacterium avium paratubercu-
losis (MAP), which is found in sheep,
?lgs and cows and passed into the
'ood chain via water and milk, is the
cause of most human cases of
Crohn's disease,

But those with a family history of
ulcerative colitls (another bowel dis-
order) glso run a higher risk of get-
ting the disease. And stress is
thought to exacerbate the illness,
which can affect any part of the
digestive system,

Most people develop the disease,
which costs the NHS hundreds of
millions of pounds a year in drug
treatments and su.rgery for sufferers,
before they are 30 — the peak is
between 14 and 24.

Three- guart,ers of people with
Crohn’s disease require surgery to
repair their damaged bowel, and half
ofthose will need a second operation
within ten years.

The new vaccine helps sufferers by

GoodHealt!

Daily Mail, Tuesday, February 14, 2006

Vaccine to end

Crohn’s mise

ry

for thousands

stimulating their immune systems to
clear MAP from their bodies. It can
also be used to immunise people and
even animals against the disease.

The symptoms of Crohn’s disease
are often vague and difficult to iden-
tify. They can be chronic diarrhoea
and abdominal pain, fever, lack of
aplﬁftite. weight loss and a feeling of
fullness in the gut,

The new vaccine was made using
two safe viruses — a cold virus an
one used in smallpox vaccine. The
research team attached them to a
1 ent of MAP DNA. Once in the
body, they stimulate the white blood
cells to kill the bacteria.

In a patient vaccinated against
Crohn's, the immune system would
be armed to fight off the disease
should it try to enter the body.

Professor Hermon-Taylor was the

first doctor to make the link between
Crohn’s and MAF, which is present in
between three and six per cent of
pasteurised milk.

When he tested patients with
Crohn’s disease for MAE he found
the same bacteria in their intestines
as in animals.

But the government’s Advisory
Committee on the Mierobiological
Safety of Food insists transmission of
MAP from milk to humans is not
proven, desgite evidence of it getting
into the milk supply.

Prof Hermon-Taylor disagrees:
‘There really cannot be a dispute
over the origins of this infection.’

‘We are extremely confident that
the vaccine will work, but we now
have to test it thoroughly. The first
stage will to be to test it on healthy
human volunteers.to ensure there

are no side effects. If all goes well,
then'we move to trials on people who
have the disease.’

Prof Hermon-Taylor is convinced
the disease can largely be eradicated
by immunisation.

There is no specific treatment for
Crohn’s eurrently, but various drugs
can be taken to relieve cramps and
diarrhoea, including codeine.

Bome patients, especially those
with abscesses and infections, may
need antibiotics. Other useful drugs
include steroids, although long-term
use can be toxic.

‘I have had patients who have lives
completely messed up by this iliness,”
says Prof Hermon-Taylor. ‘Those of
us involved in the research are all
excited by the prospect that we are
so close to curing sufferers and
preventing others becoming ill’

LEMONS
FIGHT

ASTHMA

CITRUS fruits such as
oranges, lemons and
grapefruit may protect
against asthma, a study has
found.

When the diets of 515
people with asthma were
compared with a group of a
similar size without asthma,
it was found that the people
with asthma had less fruit in
their diet.

Men and women who ate at
least 46 grams of citrus fruit
a day were 40 per cent less
likely to have asthma than
those who ate none,
Researchers at Cambridge
University, who carried out
the study, suspect the
antioxidant properties of
fruit may have a protective
effect against asthma,
Biood levels of vitamin C,
found in citrus fruit, and
manganese, found in
spinach, wholegrain
cereals, nuts and tropical
fruits such as gg'leapple,
were found to

significantly lower in
people with asthma.

Citrus fruits are already
known to contain powerful
cancer-preventing
nutrients.




Cornclisions

. C ohn s disease is a multlfactorlal dlsease |
~ or syndrome, with no one etiological factor
appearing to dominate

= At present there is insufficient scientific
evidence to prove or disprove a conclusive
link between Johne's disease (or MAP) in .
£ inants and some Casesﬂ OF (o) [ o—
= Efforts should continue to solve this

controversie
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= pidemiology and Epidem
-~ of Johne's Disease in the Region

PRESENTED BY:
hawkat Lafi, FVM, JUST




Professor Shawkat Q. Lafi (Hailat)
Faculty Of Veterinary Medicine




~ = litis.a relative of the bacterium that causes tuberculosis in humans (Mycobacterium

tuberculosis), cattle (Mycobacterium bovis), and birds (Mycobacterium
avium....IS900), Cattle Strain, Sheep strain and Intermediate Strain.

= It can replicate only when it 18 in animals (macrophages): it cannot multiply in —
nature, outside the animal (mycobactin...lron) .

It can survive in the environment for over a year becatse of its resistance to heat, cold
and drying.

e
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e REEstionroiE thie bacteﬂum:@eeufs when the newborn's environment 1S

==

~ contaminated.with.manure from an infected adult animal, or by drinking milk
from an infected animal.

=  Young animals are far more susceptible to mfection than are adults. -

The milk may become contaminated from the environment (manure-stained
teats). Or lactogenically from diseased mothers.




e

= In the advanced stages of the infection, the bacterium is
shed directly into the milk (bacteria in the blood).

——

= After infection, many months or years go by until the
infected animals shows signs of Johne's disease.
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:loﬁne S Hlsease—typleaﬂ enters a herd or'ﬂ_ocﬁof —
.-.————a‘mmals—whe—ﬁ-an infected, but healthy-looking, animal
1S purchased.

= After several years, the owner recognizes signs of the
disease in a number of animals. -

= Individual animals get infected by close contact with
other infected animals, that shed the bacterium in their

Are Very young.



e

e not been fully studied. However, Animal age is
-~ perhaps the:most well-recognized factor affecting M.
paratuberculosis transmission. In cattle, there is an age-
dependent increase in resistance to M. paratuberculosis infection.

—— —
- = Risk factors hav:

e

= This means it takes a larger dose of the bacterum toymiect an

adult (over 2 years old) than it does to infect a young animal (0 to
6 months-old).




= It“has a broad‘lﬁ?ﬁnﬂgﬁ The type of animals

H—...
most commonly infected are ruminants.

= The disease has been reported in sheep, goats,
elk, deer, bison, camels, llamas, rabbits, faxes,
pigs, horses, Chickens and wild ruminants in
)0S.
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- [n Catle, mainly diarthea and rapid weight loss.

wep and goats, diarrhea is less coamon, soft stool and weight loss.

= |n general, animals with Johne's disease continuing to eat well.

= Infected animals maintain a normal temperature but may appear unthrifty and can
become weak in later stages of the infection.

= Because of the slowly progressive nature of the infection, signs of Johne's disease

are usually not seen until animals are adults. .

M HHHHHHHH)
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ot erdﬁdiio-ef-’t c ﬁﬁ/ herds are mfected with M.
paratuberculosis. Infection rates in cattle in other countries are generally
similar.

In Jordan (Hailat et al.,2006). About 65% of the apparently healthy cattle, 60% of

camels and more than 70% of sheep and goats were found to have lesions
compatible with Johne's disease.

(Sweden and some states in Australia are disease; {ree)

Prevalence of paratuberculosis
in U.S. dairy herds

Percent herds infocted

1oa% |

i 'ah'h.r rois testl
_ positive ,1_3

L= L

B

Bk

o




e T To ohn ' ﬂi_seaseJS,g.ggorted to be increasing in the Nethierlal
E s %: Finland, Italy and Scotland. China, Japan, India, Korea, Kazakhstan,
epal and'the Philippines reported to have Johne’s disease.

= New Zealand reports that Paratuberculosis is widespread in dairy cattle and
goats plus is of concern in sheep and beef cattle as well.

= [n African the disease was reported in 49 countries: Kenya, Nigeria, Sudan,
Tunisia, Zambia and South Africa and Egypt were considered to be free of the

disease. (A recent study in Egypt revealed that 75/160 'sample were positive by
culture from cow; 3/ 5 districts)




Kmmajs brought into the herd are not infected with M. paratuberculosis. —
_I:_Lgly_;@_ s disease Free herds are the best sources of animals for purchase.

lior=controlfworstratcgics must be employed at the same time:

= A. Hygienic Measures including:
= jdentifying and removing heavily shedding animals from pastuse,

= Fed milk free of M. Paratuberculosis or (pasteurized) (Offspring are more
susceptible than adults).

- Weamng young lambs early and placing them on clean pasture without adult i
e —Iﬁ_
Avoiding comminglifigawitliether animalispeciestoi-unknown Johne’s Dise
Pasture rest for a year if it has been contaminated e
= keeping water sources free of contamination.
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_.:—'-—Iﬁ@ﬂafway-l-%ﬂfabeut 131,000 goats were vaccinated over the next five years. The
infection rate was reduced from 53% to 1% with most of the infections occurring in
goats that escaped vaccination.

= A commercial vaccine against Johne’s Disease in sheep
was developed 1n Spain (Gudair, CSL, Australia) and 1s
being tested in Australia (Eppleston et .al., 2003;
Eppleston et al., 2004).

= _Awaceine was developed using organisms cultured -

""':r_'( cattle, M COYer OI't Dod ug Anir alﬁm
Dodge. IA) s a vaccine developed ntheUmtedStates

"'l- 7, —_

Abainst the cattle organism.
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Jatil 01y JerA s cisease? Continle..

_— = Shcep ﬁ'—raﬂ il Au ol _ﬁg_G da1r® Vaccin_e:' - e = —
— inated at one to three months of age. 5 years after post vaccination

showed a 90% reduction in fecal shedding

= There were 75 deaths due to Johne’s Disease in control sheep and 7deaths due
to Johne’s Disease in vaccinated sheep, representing a 90% reduction in
mortality

= Among a 77 sheep culled before two years of age, 18% of vaceinated animals
and 49% of control ewes were found to be infected. Thus, the results of the
Australian trial with support the effect in the present trial with Mycopar®.

R

Bas -upen{he histopathology re ults in this, CxpEnHment, ycopar I
PIomising; va ceimeito el Sontrolland eyentually to eradicate Johne’s Disease

N

from s “'o‘ OCKS. ——
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The cause of Crohn's disease is not known. Many etiologies have been
suggested, including autoimmune, genetic, dietary components plus various
infectious agents such as the measles virus, Listeria and M. paratuberculosis

n (Clinical Signs: -

= Diarrhea and weight loss are the predominant clinical signs of both Johne's
dlsease and Crohn's disease. Abdominal pain is a prominent feature of Crohn's
' humag.s_l_o_l_lt although dlfﬁcult to measure in ammals seems absent
e > 1 | 4+
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= Johne's disease was first described in 1895. Crohn's disease was first recognized 18
years later. The incidence of Crohn's disease in industrialized parts of the world is
increasing. From the 1960s to the 1970s the incidence of Crohn's disease rose 4 folds
in Scandinavian countries . In 1992 study reported a six fold increase in Crohn's
disease in Copenhagen County, Denmark. —

= Jn USA, 500,000 cases a year. -

= |n Minnesota, 1991 study, there was an adjusted Crohn's disease prevalence of 133 per
100,000, equating to 1 in 752 persons. This was 46% higher than that seen in 1980.

In Israel the prevalence of Crohn's disease ranges from 10 to 70 cases per 100,000
pulation. (morerin;the Southern Part of Isra J)
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m— 1nc~ﬂence of thi s—mfeeﬁ:eaa-ls rlsmg at a fairly rapld Tl —

- "nthe U.S. roughly 3-10% of dairy cattle are infected with M.
paratuberculosis. The USDA-NAHMS Dairy '96 survey
concluded that 22% of U.S. dairy herds had an M.
paratuberculosis infection prevalence of >10% based on ELISA
(blood) testing. -

= Crohn's disease 1s thought to occur early in life and then be
followed by a 15-30 year incubation or latency period. Johne's
rlm case also has a long 1nterval betw i

matrlty. -
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e F K 1ac$ olff associati onmeen_(:rohn S dlsease and exposure to animalsis
.. often cited as evidence that M. paratuberculosis is not the cause of Crohn S

isease. (That'is, it is thought that the number of people diagnosed with
Crohn's disease is no greater among dairy farmers who theoretically work with
infected animals than people with no exposure to domestic agriculture
species).

= Minnesota (1980) indicated that the incidence of Crohn's disease in urban
residents was higher than that in rural residents. That study, however, did not

characterize the occupation or life style of the rural dwellers nor did it find

dlfferences in Crohn's disease rates between urban and rural dwellers

ccaderlivsT— he prevalence of Crohn's disease has increased
aell and is approaching the rates in Europe and America



s

= Several studles have shown a strong famlhal association for
. Crohn'sidisease. In Sweden and Denmark, studies showed that
first-degree relatives had a 10 to 21-times higher risk of having
CD. In a Canadian study, children with inflammatory bowel

disease (IBD) had significantly (P=0.001) more IBD in their
families than did controls.

= [n May 2000 a research group in Florida reported isolation of M.
paratu berculosis from breast milk of woman with Crohn's

prov1dmg a poss1ble 1nfect10us disease explanation for - —

patients were test-positive for paratuberculosls as compared to
2.6% of healthy blood donors.



s

S— Two studies have reported attempts to infect

animals using isolates (strains) of M.
paratuberculosis derived from humans with
Crohn's disease. Infant goats were reportedly .
infected orally with a single strain. ("Linda") of

M. paratuberculosis in 1986.

1991 report found that chi

ame M. paratubercuI03|s strain.
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~ = Troatment S —
i 1984 study of Shaffer et al. reported no improvement of 14

Crohn's disease patients treated for 12 months with rifampicin
and ethambutol (two drugs used to treat tuberculosis).

= small placebo-controlled study in 1995 found prolonged -

remission (>1 year) in 8 of 15 CD patients, treated with
clarithromycin for 6 months. In 1997, Gui et al. reported a study
attempting treatment of Crohn's disease patients with a

c oftwwé@%;‘
I ths. They reporied”

[ssion was induced i >93% of 46 patients.




Crohn’'s Disease Incidence

Maya Chale, Olmsted Co. Mennesola
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-~ Prevalence of paratuberculosis

= . in U.S. dairy herds
—————  percent herds Infactsd

i "H- US0A lum;'i.;- )
, A1 herds festl
" pokltive 4
















ﬁﬁmﬁ“———ﬁﬁa@ﬁmtlon Pathology
Clinical Signs

PRESENTED BY:

eiessorNabilfHailat DVM, PhD, Preject.coordinatos
Velennan/VieaicineNRviviipdendanRIVETSItY o Sciel
echnology (JUSTH...




e —

Johne’s Disease







[ritrocluctiorn

= Pronounced: “YO - knees”

= Chronic infectious disease of domestic and
exotic ruminants (dairy and beef cattle, sheep,

‘goats, amnd . camelids).
. R
Man nante-(d&,antelopes,

mountain goats, bisons, camels; llamas, and
others) are also affected by paratuberculosis.




= |n 1895, paratuberculosis was first described as a
clinical entity by Johne and Frothingham.
= They found:

= thickened intestinal mucosa and
enlarged mesenteric lymph nodes.

= abundant acid-fast (red staining)
bacteria.



= Mycobacterium avium subspecies
paratuberculosis. -

= Abbreviated MAP for short.

sIowgrowmg gram positive,
aculta llular

= Requiring exogenous mycobaain
for growth outside of a natural
host (animal).
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= This organism is very hardly in the
environment and Is relatively resistant to
many disinfectants.

- Survives Iin the feces for up to 1 year =

ﬂ’?day;‘ - River wate T —

245 days - Freezing temperature




lransmission

= Primary sources of spread:
— In utero | -
— Colostrum /milk
~CCE G-

= Risk of infection is highes’t N young
stock.



-

lfransmiss

Risk of Infection

Birth Adult
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Disease Development and
Bacterial Shedding

Birth Adult
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= | ong period between infection and
disease.

= |ncubation period is usually 2-4 years.

= |n small ruminants similar but no diarrhea.



profuse watery

diarrhea

|1 Johne’s Cow

inica
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between individuallanimals.
i

= The primary site of infections is the g

= | ymph nodes draining the ileum are
secondary infection.

"er’tlaryi.s!es of infection (liver, spleen, and

lymph nodes distant from the gastrointestinal
tract).




~ = Grossly, there can be a complete lack of

i-.-‘.

lesions - the intestine may appear entirely
normal.

= |n other cases, it appears thlckened and

gatediand the neigh Iy,mph_—
E&g@mm

atous











Presenter
Presentation Notes
	This is a closer view of the previous specimen.  


~ = Thickening and'enlargement is due tothe

#—

iInflux ofi inflammatory cells to the infected
region.

Johne's Infection (Malabsorption)

Initial infection Late infection
(Granulomatous response)




alltlarchnanges are ncreased

T
e ——— = = e ==
B3

numbersof moenoenuciear phagocytes

(macrophages) and lymphocytes.










Fe | Wk, o
A high power ficatio rograph of a Ziehl-Neelsen acid-fast
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— - Other lesions, hz

ve few acid-fast bacteria
and are referred to as paucibacillary or
tuberculoid.

= As the infection progresses, the

nuclear inflammatoeny, '!Hfiltratg,.__ | .-.-i

nt cells -

€COoME Mmore numerous.
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“PARATUBERCULOSIS DIAGNOSIS

e

B DRAAEL HANANEH s



:-:I—Cllmeal—&gns together with the
signalment:

= |n bovine: intermittent diarrhea, -

emaciation and hypoproteinemia in
animals older than 19 months.

- _—
= n small s, the Il disease g
at observed in bovine except
that diarrhea does not occur.




= |n other ruminants, the disease is
considered a wasting disease because of

the loss of the body mass.







— Gross IeS|GrT§'——

The gross lesion is segmental thickening of
the ileum, cecum and proximal colon often
accompanied with mesenteric
lymphadenopathy.

e —










Ulosis dizl EJ(JOJJ

_ - 3. Hlstopathologmal lesions:

“In bovine: non caseating granulomas contain
numerous foamy macrophages with large number
of AFB.

In small ruminants: caseating granulomas in the
iIntestines, lymphatics and lymphnodes

mes mlnerallzed and contaln whorled
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4 Extra intestinal lesions
— |
A. Hepatic micogranulomas occur in about

25% of the affected animals.
B. Aortic mineralization in bovine

——







A. Fecal smear and acid-fast stain

B. Culture

C. Polymerase chain reaction (PCR)
2.

ignﬂbody_r_esponse to M. Paratuberculosis —

Sayed-= nypersensitivity. (DI H) reaction

C. Lymphocyte proliferation.
D. Increased cytokine (IFN-y) production



-
) P——

because detectlon is dependent on"
‘sensitivity and specificity of examination
methods as well as on progress of the
disease in the animal, which affects

shedding of bacteria and seroconversion.

— - e ———



1. =-=-_— - —_— ——— e __
= Bacterial culture shewed poor sensitivit -

_=—-.

Alsesit was;found that LPI on blood was a =
Sensitive testiasies ﬂm\"l'

“V/eterinary pathology, July 2005
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'In’a"'study conducted to com pare between
H - - .
the histoelogic lesion development and
bacterial isolation in MPTB infected lambs, it

was found that

e < -
wmw p—__

i



- IWWater Buff’éﬁtfvvlth naturally occurrlng

_=—-.

PTB.
= 20 out 405 had PTB lesions
= 14 out 20 were PCR +ve
= 6 out 20 cultured +ve .
— S ——4

ology July 2006




“efficacy in PTB diagnosis in cattle.

= Master student thesis 2005

i
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— Epidemiology and Pathological Diagnesis of
Viyecoebacterium Paratuberculosis in Awassi
Sheep & Goats in Central & Northern of Jordan

e

——

Nabil Hailat, DVM, Ph. D, Department of
Pathielogyrand Animal Health,
S T ne
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Farmer: inte

- Twenty farmers: were V|S|ted and mterwewed |

——

~  collect a basic knowledge about the farming

system and small ruminants management in the
country . -

= The interview was done to assure fiem the long
experienced farmers the health problems

nterediin their flocks, as:they sw




[ritaryviayy Con{r.,

In Jordan the englnal farmers are Beduens they move

sheep and goats and therefore live in tent during the
summer season.

= Their tents have two compartments one for guests, where
men sit with their Arabic coffee accompanied, by cups and
thermus. Their hospitality and affection is. one of their
cultural feature, in which a person who visit the Beduen
people should drink first Arabic coffee, seconded by tea.

‘ney receive any guest with smilerand respect.. Jihey,
ﬂé‘h‘u \Viafrak i) NonthpSadia); " whnere the.‘gs%-

m&ia 5] 0jo) on1s high. e farmers have stone and
s build houses N Mafreq areas.




[riterview Corr.

- - §heep and goafs—are raised together 0) mlxed sstem
-*"'E'arly In“the morning they are on the grazing land that is
rented by the farmer for the summer time.

= When the sun become hot they return back to the their
tents with their animals, and feed them barley, bran and =
straw hay prepared on a trough done for. this purpose, and
water is also available.

= _Around 2:30 pm they are again on their grazing land.
e transported. Wi




mple Collection.ang

| AA MIJJIJ«JFJJIJ_
Durlng a perled of'5 months August December

=]

e —————

p—
= —

Awassi sheep and local goats which were
slaughtered at Amman (49 sheep), Sweleh ( 63

sheep and 28 goats), and Irbid ( 103 sheep and 13
goats) slaughter houses of Jordan.

= The age of the animals was ranging from 8-24
months for sheep and 6-12 months for goats.

= Samples, were collected according) to intestinals
) corded from mild

evere .
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= ciglpzitlon, SO

i e ——————

Sut'"’r“'e or sample coﬂea'on was selected accordlng to smaII rumlnant  pu—
- distribution in Jordan.

~ = Amman and Sweleh abattoirs were being selected representing the
central part of the country, and Botchers around Irbid as the northern
part.

= The study was carried out in Awassi sheep and Baladi goats between
the age of 8-24 months and 6-12 months respectively.

= A total of 320 intestinal samples were examinedi andi 260 were
collected (279 sheep and 41 goats), considering any slight thickening
of the mucosa.

- imals were derived from areas of no research being done ot
erning Johne's disease. ’ O —
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cllglzrelof), coft,

—

Iﬁé‘”ﬁf stina Isampléswere opened: using Scissor for the observatlon of any ———
mucosal lesion.

— R gross examination was carried out to have an over iew of all portion of the
small‘intestine.

= According to the small intestine gross appearance the large intestine was
subjected to gross examination.

= Samples were collected from the ileum, ileo-cecal valve and respected lymph -
nodes.

= |n few cases in which gross lesion was observed, tissue samples from the

cecum and colon were collected. All the samples were trimmed in small size
(4mm-1cm thickness) fixed in 10% buffered formalin, and subjected for ,
histopathological examination and immunohistochemical stain. -
%&tissue samples were partially transported.en.ice te the-IabcmmW‘jg[F
ct smear and culturenSamples for the,culturenwere kept under -20°c unti

.




IIJ slf'

Scrap lngs of the4ntest|nal mucosa and Iymph node

smears were done on microscopic slides.

= Samples were taken, especially from the ileo-cecal valve
and from respective lymph nodes parenchyma.

= Slides were dried by air, fixed with methanol (1009 and
stained by Ziehl Neelsen (ZN) staining methed according
to Coles (19806).

= __Stained slides were observed using oil immersion100) x
q_ﬁctive). Each slide was scannedifor 30 minutessinor
make ve 1anceioed

cid-fast bacteria.

NgS Were registered according te the bacterial
appearance, in which observation of bacteria’s in clumps
taken as positive, in dispersed form considered suspected
and as negative Iif neither of the two forms observed.




rlilstooziiriologlcal 2 Gzl or)
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— Aﬂ—the trlmrTT€d=§Jmples were processed for

_=——""-
Histopathological examination, according to
Bancroft (1990). Briefly subjected to the

following steps:




_)—‘IijJfﬁlﬁ

" - _Deﬁydratlon was: carrled out usmg a tlssue

-’—p'rdcessor'(Hlstokmtte Leica ,Germany).

= The fixed tissue were passed through graded ethy!

alcohol to remove excess water from the tissue
(60%,70%, 95%, 95%,100%,100%),

= 2 hours the first two steps and the rest 1.5 hrs.

2 itionally.alcohol is the only chemical, which is....
Iseable wi that is ‘clear "
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Clearing

After dehydration samples were treated
| with xylene by passing through ( Xylene |

ﬁnd ll):During clearing the tissue become .
Jaar achstep

i




Irriors gnai]on (Irifilefzrtlon)

T ————— ——— = e
=

S— The infiltration was done by two changes of
- melted paraffin this is to clear the xylene
used during the previous step and to make
infiltration of paraffin through the tissue to
facilitate the sectioning by hardening, and to

ﬁke ready, the tissue for paraffin wax -
“embeddi S —

R

——




=rnoscdind

= Embedding was conducted by using paraffin wax method
- _melted at. 56-59°C in paraffin dispenser (MEDAX,
Germany)..

= The melted paraffin wax was dispensed in to the mould
gently, the tissue is introduced to the base of the mould
using warmed forceps, giving attention to tissue orientation
and pressed gently.

= The mould was filled with the paraffin wax to the maximum
capacity and allowed to cool at room temperature.

Wtransf(jrmed to —20°c to makeit
10’ make the seclioningleasien

-

blocksstrongenand..




iImming.of blocks

SSSECH OINTIY) ==

————

= emo ded DioekeseRer-salidification were

—

removed and subjected to trimming at 5um using a
microtome (Leica, Germany).

= The sectioned tissue ribbon were floated on
warmed water in the water bath (Leiea, Germany)
at 38- 40°c to stretch the tissue properly




— T — e — -
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~ Five micron-sectioned tissues were stained as follows:

:ﬂ—Deparafinizaﬂon by passing the slides in xylene two changes 5
minutes each

= Hydration of the sections by dipping them through degraded
alcohol (100%, 100%, 95%, and 70%), and running water.

= The tissues sectioned were stained by Mayers Haematoxylin for
2-5 minutes depending of the age of the stain.

= \Washed in tap water, and stained by agueous Eosin for 3
minutes

ﬂ;ﬂgsectioned tissue were washed intap, water and dehydrated:
oy dippingithemy ed,alcohol 6, 1005, 10%%3_
‘ Ene two

ﬂﬁn@ g anges 5 minutes each
Inally the sectioned tissues were mounted using DPX with

cover slides 22x40mm



Ziehl-Neelsen (ZN) staining of
UESSUENGINENIELE c;'r,]on of as:]sJA

- Ihe sfalnlng procedure was done accordlng to
-~ Ednaet al.; (1994). Briefly:

= Tissues sectioned were deparafinized and
hydrated to distilled water.

2 Immersed iIn carbol fuchsin solution for 30
minutes.

= Washed well in running water.

ecolorized with acid alcohol solution, OQW
s1d solutlo Untilsectionsie fieNpale plnk.




Eoun ter stalne—by dipping one slide at a tlme in a Worklng
= ——methylene‘blue solution. Sections should be pale blue.

= Washed with tap water, then rinse in distilled water.

= Dehydrated in 95% alcohol, and clear in xylene, two
changes each. -

= Mounted using DPX and cover slides; 22x40mm

= Tissues stained by ZN were obsenved for 30-45 minutes

wslide..under100x for bacterial observation, and the. =
| fefo ed con3|der|n the: presence’ ofi'evens
gaclNAtre sSmiIc or extra- cellularily




aJliiy Clitel ia 1J

m:s,ur ~1rJJJJJr [C st |esTor ST

e ————————— '-I— —--l-l'-l-.'..-—-..n-—__

[

E==

The H&E stained sect|ons Were observed under

- Lesions are classified depending on cellular
infiltration.

= Tissue was considered positive when. there are
macrophage infiltration or epitheloid cell'is obvious
In the lamina propia of the villus and between

/pts. and_involvement of the payer's patch in..
dﬁlch pale _cell (macropha icrorgranulemas

e scoring of tissue lesion was as follows:



] —
p— Eympﬁocﬁes | Macrophages Epitheloid cells P.P.proliferation& Microgranuloma

Cr.repleciment

I +++ ++ + - -
[
——
| +++ ++++ +++ Moderate Yes/No
11 + +++ ++++ Severe Yes

P.P.= Payer’s patches; Cr.= Cryptes; SP= special grading; LN= Lymph Node



ddMmimunoehistecn

75(II'6'|'rect smear positive sample suspected and from the negatlve ones
-~ randomly selected equivalent number to the positive samples, were
- subjected'to IH stain.

= 1- The tissue samples, from paraffin-wax embedded blocks, were
sectioned at 2-3 p to develop Immunohistochemical stain.

= 2- The sectioned tissue samples were laid on vecta bond (DAKO
A/S.Glostrup, Denmark) coated slides, dried by. air and then
allowed in oven at 55°c for 2 hours.

= 3- Tissue sections were deparaffinized in xylene and hydrated by
sequential immersion of slides in degraded concentration of
nol (100%,,95% and 70%) for one minute each.

el
Nash in distilled water for 5 mlnutes e ———

shediin RPES; i ere immersed in citrate
PUEFSOI 10mM' and! antigen. retrieval was carried
out by autoclavmg the tissue section at 120°¢ in 15%pressure

for 15 minutes (Express, Italy).



J-dmMmMmunohistecher incont.

|

——

r-_ e SEecuonsSTWererconled at (00)] lEemperaitre AN \\-"F}E-}C [

*AII of the subseguent incubations were performed at room

. temperature, and alll washings were with PBS 7.4 PH, (adjusted

ﬁThe solution was drained from thm

using Welihein, PH meter 1999, WTW, GmbH, Germany), using
three steps for 5 minutes each.

/- Endogenous peroxidase was inactivated by immersion of the
slides in a solution of 15% hydrogen peroxide ine methanol for 30
minutes.

8- After washing, non-specific adherence ofi proteins to tissue
sections was blocked using 1% bovine serum albumin (BSA),
(Sigma Chemical Co., PO. Box14508, St.Louis, MOG63178)
ineubated for.2 hrs. .

SIS antiserum, raisedh| diluted 1:500 in PBS,

oplied anad the
was kindly provided by Dr. Stabel from lowa State University USA

10- Then washed and universal biotinylated anti-goat, anti-rabbit,
and anti-mouse immunoglobulin (DAKO A/S, Glostrup, Denmark)
diluted at 1:20 were applied as secondary antibody, and the slides
were incubated for 15 minutes.

- PBSfor 5. —— S e —m—

slides were incubated for 2hrs. The rabbit antibody

=

ndi the poIS/'c?IoTEI'IM_



o, lmmiunonistocriamical (Ir]) st corlt.

S -
e

"« 11- After washing, Strepto Avidin biotin
applied, and incubated on the tissue section for 15
minutes.

12- The slides were washed and were exposed to
chromogen 3,3 diamino- benzidin-4HCL (DAB, electron
microscopic product, DAKO) 1mg /ml in PBS
supplemented with hydrogen peroxide (10 ul of 3%

= 13- Then counter stained in haematoxylin 2-3 minutes

rogen: peroxide for 2ml of DAB). Incubated at room
nperature lnutes 351 Were was :
ﬂllerd INULES.

_ comx;
- peroxidase-(DAKO, A/S, and Glostrup, Denmark) was




o, lmmiunonistocriamical (Ir]) st corlt.

e —— L e

- 14 Washed*rn distilled water In three asses 5 |

~ dee eps each

= 15- Immersed in bluing water for 30 seconds.
= 16- Washed in water three passes 5 degps each.

= 17- Finally, dehydrate in degraded alcohol (70%,
95%, 100% three passes) one minute each

ﬂ.eleare 3, pas erminu
Sing or further observation.

=




= =ISJectlves —

- = Sections-were considered positive according to the
color observation that is indication of antibody
antigen reaction, and manifested by intra-cytoplasm
or extra-cellular brown coloration in different areas of
the stained tissue section.

= The findings were registered by counting the: number
of reaction, accordingly starting from one cell reaction
recorded as positive, and 1-10'as 1+, more than 10

‘FEaction, as 2++, reaction in 5 ermore, cells froem,one .
i PORISEE

eld wasigra +++,

\ddit e intensity of the reaction was
considered and in all cases only strong brown color
was recorded as positive reaction .

= In all cases positive and negative control slides were processed
together from the same known group of tissue sections, in order
to avoid false positive and negative reaction .







- Media preparation T ——— -

~ = Middle Brook 7H10 agar base M199 (Himedia Laboratories, limited Mumbai
)Bombay) 400086,India) is used with a supplement as a slant in tubes of 20ml.

= The media was prepared as OIE (2000). 9.73g in 450Lts of distilled water and
oml of glycerol and the mixture was boiled to mix, autoclaved at 121°c, at 15%
pressure for 15min., cooled at 45-50°c in water bath(GFL 1083 ,Germany). -

= Fifty m/liters of the supplement (Middlebrook OADC growthisupplement FD
018 ,India) was added.

= For the suppression of contaminants Penicillin of 1,000,000IU a 0.1 ml/Lt. of
media and as anti-fungal agent Nystatin 50mg/Lt. was added.

dia containing mycobactin was preparned by addlng mycobactin J
Lt. (Allied Monitor IAC Fayette MO, 660 248
olved in 4ml efrethyifalcon [hithee ol<i
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. 6_2 5 mple preparatlon—and moculatlon — e

= Approximately 3-5g of intestinal mucosa scrapped and
lymph node parenchyma was taken and grounded together
using mortar, and allowed with trypsin 0.5% at 4°c -
overnight PH=7.2-7.4 (Adjusted using 4%, NaOH).

= After 16-18 hours the mixture was filtered using gauze

folded), and centrifuged at 400xg for 20 minutes (PK110,

“ltaly). —

e
Minated adding to'

ellet, 5% oxalic acid.



I he samples Were aIIowed W|thout dlsturbance for 24- |
_..30hrs at room temperature.

= Finally 0.1mIl(100ul) of inoculum taken carefully from the
bottom of the tube and inoculated and evenly distributed on
the media.

= Each sample was inoculated in 3 tubes (one tube without
mycobactin J and 2 with mycobactin J)rand incubated at
37°c (Binder GmbH, Germany) with loss screw and
inclined to facilitate the evaporation of excess moisture and
sulum quid for one Week.

-=ill




Starting from 8 weeks of inoculation,
cultures were observed for the presence of any growth.

At 16 weeks smears were taken from cultures that showed a growth,
and stained by ZN stain. -

Culture was considered positive when white spot colonies were seen
and it was confirmed by ZN stain.

Slides were observed under 100x objective for the detection of acid
fast bacilli.




2] Analysis

- = Correlation, chi squares (x?) and measure of

=~ agreement (Kappa) statistical analysis for
histopathological findings and
Immunohistochemical stain was carried out to see
the extent of relation between these laboeratory.
techniques.

= Also sensitivity and specificity values were done ~
- Jorall the methods used durmgﬂ's study-._
gHistepaitio) od as a







~ Farmers interview results —

~ = Table 1 show the health constraints, as they were identified by the
small' ruminants farmers by their traditional follow up as a result of their
Interview in September 2002.

=  About 75% of the flocks visited have history of emaciation.

= According to the farmers understanding, the cause of emaciation is old
age, but some of them said that there is no age difference for the
weight loss and they never knew the cause.

= We also found that the farmers are familiar with antihelimenthic drugs,
like Ivomec and vaccines of sheep and goats against certain disease,

siAnthrax; Clostridial infection. . .-q
ejaw is a iﬁiﬁm ﬁf all the rocksWWoM

B
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- Thelr observations were that vVery rarely t see

Improvement after antihelminthic treatment.

= They complained that diarrhea (betherre in Arabic)
associated with emaciation and bottle jaw Is not -

treatable.

= Most of the time it is not very common to see

....r-h‘- rhea with emaC|at|on and.b [

e jawynathenther



Unce the'ir mterrmtient diarrhea appears after emaC|at|on no
__r.ecovery._p,gur losses due to such a case Is common; in all
the flocks and never responded for treatment.

= Some elders explained that in the previous years they were
observing more cases than now.

= Nowadays because farmers decreased their fleck size for
breeding due to high price of feed, andithey:sell the rest to
the market for slaughter, not as before in which all females
were for breeding.

ted C@SGS&“
'S We were! Alerto observe |solated

ottle jaw.
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- Dlrecf_smear B— — —
Wmlnatlon of the direct smear of ZN preparation revealed the
presence of acid-fast bacteria.

= The bacteria was observed in both clump and dispersed form Figure
1,2 and 3.

= QOut of 320 intestine examined 260-tissue samples were collected, and
subjected for ZN examination. From these 55(21.2%) were positive,
145(55.8%) were negative and 60 (23.1%) werneisuspected (Table 2).

= QOut of 55 samples positive 53 ( 96.4%) of them were from sheep and
2 (3.6%) were from goats. Eighty-five percent goat samples showed

ﬁi)ﬁpemed ferm of the bacteria and recorded as suspected, where inqi

there were 50%, of the samples werﬁﬁﬁggtedq"aﬂm_

B




Amman 60 49(82)
Sweleh 112 63(56)
Iribid 107 107(100)
Total 279 219(78)

18 (37) 21(43) 10(20)
18(29) 27(43) 18(29)
17(16) 8(7) 82(77)
53(24) 56(26) 110(50),

Ae]'nJ J\Jeeren StINEUCINECHSINERPOSTUVILY ol smaliNntestiierane
e

Sites -'N"o. of: No. of

] [ —
Amman -

Sweleh 28 28
Irbid (K] (K]
Total 41 41

t cliffgrsne sitas of Jorelzir, 20072,

1(4) 4(14) 23(82)
1(8) 12(92) -
20) 4(10) 35(85)
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Gross examination
- = Gross examination of the intestine of sheep and goats Iin

this study revealed thickening and congestion of the
mucosa in the ileum portion.

= There was no apparent corrugation or ulceration, in the -
examined tissue samples.

= The surrounding mesenteric lymph nodes were enlarged
and edematous in few cases, and they appeared like
— cords. Fig. 4 and 5.

e
o e -
= —— -
— ——

s

e —
'Imxamined during




J axamination

~ Intestine — IR ——
~ = __Qut of 231 intestinal samples 223(97%) showed an increase in the

— thickening and congestion of the mucosa due to inflammatory cells

infiltration The mucosa was severely infiltrated with macrophages (MP)

and lymphocytes, which was the most dominant cell reaction in most of
the tissues.

= Epitheloid cells forming nests were also observed in.some: cases, but
iIn many tissue sections scattered form of the epitheloid cells found in
the lamina propia of villi and between the crypts.

= However, in many cases cellular infiltration was more obvious in the

propia,of the villi and less between crypts Figure 6
payer's patch S proliferation was ob
slions, In Whichrtnelyimphat apPsUieT

s




<c:

Intestine —
« = e proliferation ends with pale cells (macrophages)
aggregated together and some times with many plasma
cells, and macrophages beared in side the smooth muscle

Immediate to the payer's patche and also in between them

forming non- capsulated microgranuloma was:ebserved
Figure 7 .

= |n most cases the crypts were replaced by inflammatory
cells, especially macrophages and some times mixed with

ﬂpbhocytes In most_of the intestinaljsections thewilliwerer

eloid’cells and
0 his infiltration figure 8.
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Fig.6.Intestine, villi;

Fig. 6: intestine, Villi, many epiteloid cell
infiltration with lymphocytes, lesion type

3+,H&E stain, Mag.205x

macrophages(Epitheloid'cells) with some

lymphocytes, lesion type 3+, H&E stain,

Mag. 410x
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De"'"penalng on th&éﬁoye pathologlcal flndlngs found in the mtesf"ne —
—..and lymph node,

~ = Table 6. shows that out of the 223 samples, 108(48%) were graded as
1.

= This grading was based on many epitheloid cells infiltration forming
nests as well as scattered in the lamina propia of the villi and between
the crypts Figure 9.

= The crypts were replaced by macrophages andisome: lymphocytes and
also by payer’s patch proliferation Figure 10.

= The payer’s patch proliferation was observed towards the mucosa with

mphoidesfollicle. capsule involvement, and the proliferation was -q
%‘{y contained pale cells (macrophages)rand [ Iasmaﬂleﬁmmm-
2 micregranulemasfiguresdd: .

S -
e




Table 6. Hlstopathologlcal flndlngs from mtestlne and lymph node

e ATTa 40 (92))45 (167 - 40)18  (36)16 (21  (93))42  (7)3

B ——
Swele | 91 (88)80  (16)13  (40)32 (37)30  (2)2  (96)77  (4)3
h
Irbid 120 (88)106  (5)5 (34)36  (58)62 (1)1  (98)104  (2)2

Totht percezme was takfgg)@gqmdern(gj ﬂlyzig01mal(1317tm>5 a@hﬁg'p@gm all (IZ:)xpsults (9¥B23pecial KSiy@
Tzole 7. rlistoozitnolocicz] erJJfUJ frorn intsstinscigehian oo

sz olas i sngso g 924 roring, =it difiggannsiiss of Jorcdzir,
Sites Sample Samples Grade of the Ie ‘ﬁ

collecte processe

d (%)d (%) (%)l (%) (%)SP = Total -

.o e — -

- _ positive ‘%i
WWMW 32 (13
(56)6

Swele 112 (17)11 6)23 (@025 "2 f@ns1 (32
h

Irbid 107 (88)94  (5)5 (3129  (61)57 (1)1 (98)92  (2)2
Total 279 (72)202  (11)23  (35)70  (48)98 (24  (97)195  (3)7

The percentage was taken by considering the decimal number >5, adding one in all the results
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I Tﬁ ofﬁer hanér86 of the posmve sampTes (37%) were

_gradedAJL_
= This was represented by the same pathological pattern of
grade |lll, except that the severity of the lesion was

moderate with less epitheloid cells , but there were more
lymphocytes infiltration Figure 12.

= Twenty five of the positive samples (141%) were scored as
| , showing less cellular infiltration, which was consisted

more of lymphocytes, few epitheloild cells and some_‘

ﬂmphages [Figure 13. — ——




e speC|aI gradmg (SP) of samples in sheep 4(2%)

was done, in'which the samples showed a sever
reaction characterized by calcification of the
mesenteric lymph nodes showing typical
granulomatous lesion Figure 14, surrounded by
macrophages and Langhans giant cells Figure 15 ,.
diencapsulated by fibrotic tissue Figure 16. SP... =

ade type lesi from goats
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- Table 7. shows the number of samples that
were graded, as lll were high 98 (48%) In
sheep.

= Where as, samples from goats graded as: |l
lesion were 10(34%) , and 16(55% ) were

raded as:ll. Table 8., which exceeded the
ﬁr?wwammmhls grade
5%)

e ==

—




Lyvrriorn Hocls

- = Inthe Iymph?b?é—some mildl lesions were observed

. suchras::subecapsular cellular infiltrates, consisting
mainly' macrophages and some epitheloid cell Figure
17.

= |n few cases calcification in the cortical and some
times in the paracortical area, was evident, seme of
them were encapsulated with fibrotic tissue and the
area infiltrated with macrophages and epitheloid cells.

= _In few more cases calcification or casious necrosis
rrounded Py langhans giant cel maer-ephagﬂ_

W rotic tissue.




Lyvrriorn Mocls

e -
= —— e —— ——— ST T—

= Although it was ebvious in some cases

~ Some tissue sections showed fibrotic tissue
Infiltration which was clearly manifested by
many fibrocytes infiltrating limited areas in

the cortical part of the lymph nedes; Figure
18, some times accompanied: by

leification Figure19. The presence.of -
Wﬁ@ﬂb ed " mixed wi
rophages Figure 20 .




Table 6. Hlstopathologlcal flndlngs from mtestlne and lymph node

e ATTa 40 (92))45 (167 - 40)18  (36)16 (21  (93))42  (7)3

B ——
Swele | 91 (88)80  (16)13  (40)32 (37)30  (2)2  (96)77  (4)3
h
Irbid 120 (88)106  (5)5 (34)36  (58)62 (1)1  (98)104  (2)2

Totht percezme was takfgg)@gqmdern(gj ﬂlyzig01mal(1317tm>5 a@hﬁg'p@gm all (IZ:)xpsults (9¥B23pecial KSiy@
Tzole 7. rlistoozitnolocicz] erJJfUJ frorn intsstinscigehian oo

sz olas i sngso g 924 roring, =it difiggannsiiss of Jorcdzir,
Sites Sample Samples Grade of the Ie ‘ﬁ

collecte processe

d (%)d (%) (%)l (%) (%)SP = Total -

.o e — -

- _ positive ‘%i
WWMW 32 (13
(56)6

Swele 112 (17)11 6)23 (@025 "2 f@ns1 (32
h

Irbid 107 (88)94  (5)5 (3129  (61)57 (1)1 (98)92  (2)2
Total 279 (72)202  (11)23  (35)70  (48)98 (24  (97)195  (3)7

The percentage was taken by considering the decimal number >5, adding one in all the results



Table 8. Histopathological findings, from
estineancdymphiedeisamplesyngoatspadec
O-112 rnopins, sk ciffarant sitas of Joprelzig, 2007,

Sites Samples Samples Grade of the lesions
sollaniar oo T 11(%) 11(%) SP(%) Total
(%) b ;

positive (%)
(%)

Amman

Sweleh 28 (61)17 (12)2 (53)9 (29)5 - (94)16 (6)1

Irbid 13 (92)12 - (58)7 (42)5 - (100)12

Total 41 (71)29 (7)2 (55)16 (34)10 - (97)28 (3)1

The percentage was taken by considering the decimal num

 —




80

No. of samples 60

40

20

0,
1 1 SP

Grade of lelsior

Figure 21. Distribution of the Histopathoilogical lesion grading
from sheep and goats intestine and lymph nodes tissue sectior
according to their grading,2002
SP= Special Grading
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= From all the inspected intestinal samples only six goats
~were highly.infested by Cestod (Tanea), and a large
amount off worm was encountered in their small intestine.

= Although in some cases, the histopathological resuit
revealed the presence of eosinophils in the lamina propia,
mostly accompanied with the presence of coccidia in which
out of 231 samples 11(5%) of them showed the coccidia in
the epithelial cells of the villi.

= |n addition neutrophils infiltration was seen in the lamina
[a and at the same time in the lumen, ofi the.cryp
ure 22. F ereneut ' seen in the™

W-@f es. .

e ———

=




" Fig.8: Intestine , short villi, due to Fig. 10 Intestine , lami '

macrophages and lymphocytes infiltration, lymphocytes and rﬁmc;

lesion type 3+, H&E stain, Mag. 205x and replaced cryptes remnant, H&E stain,
Y/ =To I X 0)'




Fig. 10a. Intestine, lamina propia, many. Fig. 10a :Intestine, |amina propia, crypts
fibrocytes together with the inflammatory replacement by payer’s patches, and fibrotic
cells, H&E stain, Mag. 205x tissue infiltration H&E stain, Mag. 82x
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- e
Fig. 9: Intestine, lamina propia, Epitheloid Fig. 50. Intestine lamina propia , infiltration of
cells forming nests and some lymphocytes, Eosinphils , lymphocytes and some
H&E stain, Mag. 820x macrophages, H&E stain, Mag. 205x
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Fig. 17b. Me €, cortex,

Fig. 17: mesenteric lymphnode, subcapsular
inflammatory cell infiltration, H&E stain,

Mag.82x

pale cell infiltrates in different areas, H&E

stain, Mag. 205x
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Fig. 17¢c. Lymph node , some pale areas
composed of macrophages, H&E satin ,
Mag. 205x

Fig.17a: Mesenteric lymph node , subcapsular area
infiltrated by macrophages , neutrophils and some
lymphocytes, H&E stain, Mag. 820x




Fig.20:Mesenteric lymph node, cortex, Fig. 18: ymp ncortex, fibrotic tissue
infiltration of macrophages with neutrophils, infiltration, necrosis pocess and spots of
H&E stain, Mag.410x basophilic material H&E stain, Mag.82x




amina propia i ﬁ wa: Eymph node cortex,on the way: of

polymorphonuclear cells, H&E necrosis, and starting of basophilic material
stain, Mag. 205x accumulation H&E stain, Mag.82x




Fig.10a : Intestine, short villi and Fig 19: Mesenteric, lymph node, cortex,
replacement of the crypts by mononueclear basophilic material (calcification) , H&E _‘
cells, H&E stain, Mag. 82x stain, Mag. 82x



Fig. 19 : Lymph node, cortex, basophilic Fig.12a: Intestine ,villus, infitrated mainly by
material (calcification) , H&E stain, Mag. lymphocytes, grade 1,+ lesion H&E stain, g
205x Mag.205x




%.. Hestlne, villi', infiltrated by lymphocytes,

nfiltration, grade 1+ lesion, H&E | macrophages ( some are epiteloid); lesion
stain, Mag. 205x type 1+, H&E stain, Mag. 205x




Fig. 11: Intestine, between the payer’s patches, Fig. 11: Intestine, between the payer’s
aggregation of macrophages and some patches, aggregation of macrophages and
lymphocytes in the smooth muscle, Mag. 205x some lymphocytes in the smooth muscle,
Mag. 410x




e

- Tlssue sections stained by ZIN were observed for
" the presence of acid-fast bacteria.

= QOut of 202 samples examined, 22 (11%) were
positive and 180 (89%) were negative for acid fast
bacteria Table 9.

* |n the posmve samples bacteria were seen Inside

' acrophages or extracellulaly Figure 23.
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2007

#

sl — No of sar-ﬁp1 ~ No. of,samples P‘ositive "~ Negative |
—— collected processed (%) &)
(%)
Amman 49 (%92)45 (%13)6 (%87)39
Sweleh 91 (%%69)63 (% 11)7 (%89)56
- -
lE | ) (%78)94 -w@)e—qmm-
l-m"“ 260 (%78)202 %A1)22 | (%89)180

e
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Immun ohlstochemlcal stain grading

;—-_Examlnatlon of immunohistochemical stained tissue sections revealed,
that out of 150 samples processed, 138(92%) showed positive
reaction.

= This was manifested by the presence of brown color around the
macrophage nucleus (intra-cytoplasmic reaction) Figure 24.

=  Only 12 (8%) of the total samples were negative.

= One hundred nineteen (78%) of the samples showed mild reaction
which was graded as 1+ as it was shown by the stain of 1-10 cells
Figure 25.

even (7%) reacted moderately, and were graded as 2+ Figure 26. B
Dbyithe ' [ainineefimore than 10 ce||F
Agly as it was shown by the

e macrophages In the section andiwere graded as 3+
Figure 27., and Table 10

e —— =




Table 10. Immunohistochemical stain
resUlis frorm Irrtastine wdnd 1o rnocls

sdmplesfintsheepranurgoats; 2002

M e S
= — ——— _
o -
——— -
Sites No. No.of Immunohistochemical stain
sampl sample + ++ +++  +++ Total
e S 0 o 0 + iti o)
collect process ) () ) (%) po(i/lol)ve 12)
ed ed —
(%) -
Amm 49 (86)42 (95)40 - - - (95)40 (5)2

an
Swel 91 (7165 (89}45 (16)11 (96 (21 = (97)63  (3)2

eh |
bid | 120 | (35)43 | (88)35 - i | (8135 |(19)8°

ﬂmmmw (92)138 (8)12

Is showed cytoplasmic reaction, ++ = >10, +++ = 50% orfle MP ,++++=>50% of the MP

E -



frosl Intestinl znd 1ymorn nocs

‘)_l)

S —

mon rn:s 2007

Sites No.
of
sam
ples
colle

cted

Amman 49

“rbid 107

Total 219

No. Immunohistochemical
sampl stain

€S + ++ +++ ++ Total -
PrOCe (%) (%) (%) ++ positi (%)
S5ea (%) ve

(%) (%)
86)42 95)40 - - - 95)40 (5)2

%ﬁﬁﬁﬂwﬂw 5

)36 81)29 - S 16)29 )7
€2 ( ( (19
M34 )108 (7)9 (46 1)1 )24 )10
61 (81 ( (@3 (7

SEINPIESESHIEE])




Table12.Immunohistochemical stain result from
Irtestine i 1yinorn) norJe sznoles I goznt, zgad

o J)IIJJI s J)’/

p— .
No. of Sites  No. of Immunohistochemical stain
samples sampl ++ ++ +4+  Total -
collsstss 8 (%) (%) + ++ Positve (%)
proce ) (%) S —
ssed A
(o) (
Amman - -
(31)9 (67)6 )2 ‘%d
g_——i& -ﬁ%
(46)6 (83)5 = e (3300 (17)1
41 37)15 )11 )2 - - (87)13 (13)2 R

( (73 (13



mmlmoms‘ror*hgmi al stelin results
tnat nign mllmrﬁr or sarnoles 12(
, VY. D ?

80

No. of samples 60
40

20

0

1+ 2+ 3+ 4+
grading

Figure 28. Distribution of the immunohistochemical staining
from sheep and goats intestinal and lymph node tissue
section according to the intensity of the stair+ being the
lowest and 4+ being the higest
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[he mmunohltechemlcal stained tlssue sectlons were

different parts of the tissue.

= |n the intestinal tissue section, reaction was observed more
In the macrophages infiltrated in the lamina propia between
the crypts, which was manifested by intense. brown, color
Figure 29.

= The payer's patches showed less stain than the lamina
propia Figure 30.,

he Iamlna—pr-@piaﬂ_:
ymph nodes were

mpe nled W|th te intestinall.reaction,
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—_ wﬁenéver there is reaction in the _Iypﬁﬁode
- also reaction ' was present in the intestine.
= The reaction in the lymph node commonly

observed in the paracortex area dispersed
between the cortex and medulla Figure 32.

= Some times stained macrophages:in the cortex (
lymphoid follicle) areas were also observed Figure

3 -
Eﬁ—few cas edullar a ‘the lymph
on., the'same result was
served in the sub-capsular area Figure 34.




Fig. 24: Intestine , lamina propia, macrophage, Fig. 24: Intestine , lamina propia, macrophage, "
intra-cytoplasmic reaction, intra-cytoplasmic reaction, immunohistochemical
immunohistochemical stain, Mag. 820x stain, Mag. 820x



Fig. 28: Intestine, payer’s patches, intra-
cytoplas' ction, immunoehistochemical

stain, Mag. 82x




|

Fig. 31: Memp_h_node, paracortex,

Fig. 28a: Intestine, payer’s pacthes, cellular cytoplasmic reaction, immunohistochemical
reaction, immunohistochemical stain, Mag.205x stain,Mag. 205x




Fig. 25 control Fig. 23: Mesenteric lymph nodes
interacytoplasmic reaction in the macrophages,
immunohistochemical stain, Mag.410x




Fig. 31b: Mesenteric lymph node , paracortex, Fig. 29: Intestine, lamina propia, cytoplasmic
cytoplasmic reaction , immunohistochemical reaction, immunohistochemical stain,
stain, Mag.205x Mag.205x




Fig. 29 Intestine’; laminal propia, intera- Fig.30 Intestine, villi, intra-cxtoplasmic
cytoplasmic reaction in the macrophage raction in a macrophage
,Jimmunohistochemical stain Mag.205x immunohistochemicall stain, Mag.205x _‘




e

Fig.33:Mesenteric lymph node, sub-capsular Fig.32 Mesenteri e, cortex,
area, intra-and extra-cellular reaction many. intra-cytoplasmic reaction,
immunohistochemical stain, Mag. 205x immunohistochemical stain, Mag. 205x
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Fig,a22: Me e Ortex Igh3 enteric lymph node

\ iellicle; 1 ma many. cell reaction, grade 4+
immunohistochemical stain, Mag. 205x immunohistochesain, Mag. 82x




Fig.34a: Lymph node parenchyma many cell Fig. 34: control, Mag. 205x
reaction, immunohistochemical stain . Mag.205x



Fig. 32b: Mesenteric lymph node , cortex,
many cell reaction, grade 3+ reaction
immunohistochemical stain, Mag.205x



- InF'Tes |'nal and Iyrﬁ'=5.noae scrapings were taken, preparedand cultured“—‘
... on Middle Brook 7H10 agar base media with and without mycobactin J

“_Incubated at 37°C for 16 weeks.

=  Samples were examined starting from 8 weeks after inoculation of the
media every week.

= There was no growth until 16 weeks, all the cultures were examined for
the detection of growing bacteria.

= |n few culture with mycobactin J, white spots: scatiered on the media
were observed Figure 35.

= and from each of them smear was taken and stained by ZN stain

'mieﬁ'35 - -‘




qu oT 260 s¢ amples moculated 23 (9%) were posmve for
_..Mycobagt_e,uum paratubercuI03|s ,and (%91)237 of them
were negative Table 13 .

* From the positive samples, 13% of them were from Irbid,
5% from Sweleh and 4% from Amman.

= From the positive samples one sample was frrem;goats
and 22 of them were from sheep.

= |n some cases micro- fungal growth  masked the stained
smear from the culture, but only 9(5.6%) of the cultures
[e contaminated by mold growith
r|fy the ES

ENCEIBIE pacIliNg thermixed stained
ochemical stain was conducted.

-=ill

s

<|ple dISCGf-dedﬂ_ﬁ__



— The bacteria were stalned brown |n the

‘,_-——

contrast to others that took the counter stain
(haematoxiline).

= When we traced the samples whichrwere
positive by culture, they were grade Il and ||

y.histopathologlcal examination, and 1+ =
T —————
de b isteshemical stain =
ction.




Table.13 Culture results after 16 weeks
incubatonpenoeidafromintestine
Ariel sl nocs sz olas, 2007

———— No. of +ve -ve
Sites cultured (%) (%)
samples
Amman 49 (2)4 (96)47 =
Sweleh 91 (5)5 (95)86
Irbid| 120

(16 87 4@-_
| e— / '( ’
S T 560 (23)9 | (91)237




Mycobacterium paratuberculosis, from culture, = Mycobacteriu om culture, =
Mag.2050x Mag.2050x

mmW and dispersed form 0! - Fig. 37a: clumis igd aii?iﬁgg‘fcrm of:




—

Fig. 37b: clumps and dispersed form of Fig. 37c: clumps and dispersed form; of:
Mycobacterium paratuberculosis from culture, Mycobacterium paratuberculosis from culture, iy
Mag.2050x Mag.2050x




!lg. 37d: clumps and dispersed form of Wd form of

Mycobacterium paratuberculosis from culture, = Mycobacterium paratuberculosis from culture,
\V/E=To 24 01610) Mag.2050x




T
Fig. 37f. clumps and dispersed form of Fig. 37g: clumps and dispersed form of
Mycobacterium paratuberculosis from culture, Mycobacterium paratuberculosis from culture,
Mag.2050x Mag.2050x



Fig. 37h: clumps and dispersed form; of F-igWEersed form' of
Mycobacterium paratuberculosis from culture, = Mycobacterium paratuberculosis from culture,
Mag.2050x Mag.2050x
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Fig. 37j: clumps and dispersed form of Fingsed form of

Mycobacterium paratuberculosis from culture, Mycobacterium paratuberculosis from culture,
Mag.2050x Mag.2050x
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[ RgIsTikclumps 2ndidispersedifonm of |
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mycobacterium paratuberculosis Mycobacterium paratuberculosis from culture,
Mag.2050x




Sa""1mp sTﬁ'at—showed mlld reaction (1+) by |mmunoh|stochem|cal staln
-~ were graded as Il andlI" by histopathological examination .

~ = The number of samples in each grade were 36 and 47 samples
respectively.
= Where as, samples graded 2+ and 3+ by immunohistochemical stain

10)samples for each grade), revealed the same grade by
histopathlogical examination 10 samples from each, grade.

= Although statistical analysis was done to see if beth diagnostic tests
are correlated with each other and it was found that the correlation was
significant at 0.01 level (99% confidence interval) Table 15.

- ighest. number of samples were graded as lll by
pathological examination followed by swhile the
amples ShoWER oYM St callstain , followed by 2+
)1

e ==

s




To evaluate the accuracy of the dlrect Smear as a
~ diagnosticmethod ,sensitivity and specificity
analysis was carried out, considering the
histopathological method as a reference in all
cases and he others as screening tests:.

= |t was found that direct smear sensitivity and
specificity was 31.5% and %50 respectively.




= Correlation and measure of agreement (Kaﬁi)gf
- histepatholegical'and immunohistochemical staining was
carried out to see the extent of relation between them.

= The results showed that there is no difference between
these two diagnostic technigues Table 15. .

= They agree 90.4% table 16. The correlation and' the
agreement were found between 1+ by
immunohistochemical stain and grade Il and Il of

istopathological lesion. R
ere a dingﬂMgnificant .
nce between them Table 17 .



Table 14. Sensitivity and Specificity value for

CCLSINCAISITIIINOIIS Chemicalstaine
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Direct culture
smear

Different diagnostic
tests

Fig. 37. Sensitivity, Specificity and Predictive
value of direct smear and culture




——— ?f Y pE—— e Asymp. Sig. | ExactiSig (2= ExactiSig. (1=
= (2=sided)) sided) Sided);
——
_:_—_—..:
PEAISON Oio 1 904
Cril-Sejtizlre
Continuity .000 1 1.000
Correction
el
Likelihood 019 ( .904
Ratio
Fisher's 1 1.000 .539
Exact Test
" —— _-!_
Linear-by- 04 1 904 «
~ Linear
all 162 o
Cases
g

a Computed only for a 2x2 table
b 0 cells (.0%) have expected count less than 5. The minimum expected count is 11.29.



JImmunohis

1.000 H —

—— tochemicalN sological
Stcllld IESIONS
’=--
SoZziearzll | it | Corralzigo | 000 - 009
SN0 stocrizle | 1l
ISl Coziilclan
‘i:/J
Sig. (2- 905
tailed)
N 162 162
- | Histopath | Correlatio | -.009
] n
t m—
Sig. (2- 905
tailed)
N 162 162




[ [value

e —

AN0)6)0);

APProX

= Std. . Sig.
Error

Measu | Kappa |-.009 .071 -.120 904
re of
Agree -
ment
N of 162
Valid

a Not assuming the null hypothesis.
b Using the asymptotic standard error assuming the null
hypothesis.




— - ——=25 examination | stain
a Spearman’s | Histopatholo: | Correlation | 1.000 303
R — {1 gical Coefficient
examination
Sig. (2- .000
tailed)
\ 152 152
Immunohisto | Correlation 303 1.000
chemical Coefficient

stain

tailed)

152

152
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~ = When the crypts replacement by macrophages is

— exaggerated, the crypts remnant epithelial cells
can confuse during section examination with

epitheloid cell nests. -

= In the present study the tissue section slides were
examined carefully avoiding considering the

nce of-epitheloid cellsiareund atr__pJn;gg-
ﬁgts ’-)
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- “Investigation on the Prevalence and Pathological
diagnosis of Paratuberculosis (Johne’s disease) in

Apparently Healthy Cattle in Central and Northern

Jordan.




I:50-70%

Proportional distribution of infected animals.




Johne’s Disease
Hypothetical Course

T T 1| T é T T :!3 T T ‘;
INFECTION SHEDDING BEGINS CLINICAL SIGNS APPEAR

AGE IN YEARS

INCUBATION PERIOD SHEDDING PHASE DISEASE

http://www.vetmed.iastate.edu
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—industry world wide (Johne's watch).

It is very prevalent in the Jordanian national Sheep

flocks and goat herds. -

It is a silently spreading disease.

isvreported that Paratuberculesis, is, a ;Qono;iglﬂl
SEals atedWwith'Crohn’s disease (in Humans).




e —

__many.other countries.

It IS seriously considered one of the Agroterrorism
and bioterrorism issues (Robert Cohen).

Could be used as a trade barrier in the WTO.




'OBJECTIVES

i
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_:—camels_m_.Jnrdan
To compare different diagnostic methods

To estimate the economical impact of .
Paratuberculosis in cattle and camel industry in
Jordan

R i




— CLINICAL SIGNS &
STAGES OF THE
DISEASE -

e

E -



> Siizicje | JrJ facige, r\J/morom elile, MNogl spsdesrs,
- Stage 2  Asymptomatic, Shedders.

- ~Stage 3———Symptomat|c, Shedders with diarrhea.

Stage 4 Advanced clinical stage with:
=" Profuse, untreatable diarrhea.
=~ Emaciation (weight loss).
‘=~ Decreased milk production.

i’fﬁottlemw. e —
iapandiRrertilityanertie dominant late signs.”




I:50-70%

Proportional distribution of infected animals.
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Tz1ol2 I Distrioution arid tyoe of collecied sarrnols

(eziiile).

amples
Regic

.
— lleum Serum

Irbid 120 120 NA

Total 263




VIEINBHSE

~ D Tissue sections were subjected to:
Histopathological Examination.
Ziehl-Neelsen stain ( Acid Fast Stain). =

Immunohistochemistry (IHC).

3- ;S_grum samples were subjected to; -
- r— Jical te: t)-’_*
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':"“I'Q'“out—of‘ZGS examlned Intestine (lleum) showed
thickening of the mucosa with corrugation.

Twenty of 263 cows were emaciated.
Congestion was found in some cases.

ﬂgrgement- ofi corresponding

> ng

NS. — e
also recorded. -




Inal mucosa and thickening of‘therintestinal wall
6 folds normal size.




Jlanple
celiile usmg
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Pe

|2 Pravzllance af stloclirllczl] Jorlra's disazis2n)

celitle usine Flistoosinialoy < il onlsiocnamisinyg.

echnique |
issye IHistopathology Immunohistechemistry.

A

lleum 66 %

65 %

25 % 61 %




_> HISIOPEBIOYICaI EXamINaUCNESSHOWEd=dIiieren =
ntesfmal lesions: represented mainly by | mononuclear
cell infiltration Lymphocytes, Macrophages, Epitheloid

Cells and in advanced cases Multinucleated Giant
Cells. g

Epitheloid cells were distributed either in nests or
ttered between: crypts (lleum) and_in_different
_ e —




i p

saitierntestne ), Sheet _ithelo'd-cell_s with
ome macrophages and lymphocytes. H&E, X100
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- _Granulomatous enteritis was observed in sever

Sever cellular infiltration resulted in thickening of
Intestinal mucosa.

mphoidiproeliferation has resulted in Ero'!ection of

imucosar

o
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e, Intestine (Ileum), Im
toward the mucosa. H&E, X1
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~~Lesions other than previously listed were:

Infiltration with Eosinophils

Cryptitis _ -

Mast cells were also observed inisome sections.




MLNs showed variable lesions consist in:
Lymphoid hyperplasia
Infiltration with epitheloid cells and macrophages

B
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distribution. ofi pathelegicall lesions

cliniicel Jorine's disease I catile Usirig

flistogeligoloc)ieell euclapliieiion).

Grade(%)

. Grade | Grade Il  Grade lll " Grade |V
Region

Igo)fell 45 % 10 % 7 % 4 %

B o | 2w | su | 7

Total| 43 % 11 % 7% 6 %




de distribution of 0)e rfJOOJJ Ge
‘l(\

cliriicall Jorniria's dises: Ca'ttle S

flistogziigiolac)ie IpgllpEliie)p).

J

—

rade(%)

Redis

Grade | Grade ll  Grade lll @ Grade IV

gl 12 % 8 % 7 % 2 %

Total, 9% 8 % 6 % 2%







ofi. subclinical Johne'
Jmmlmoms st

tae (%)
Stage | @ Stage Il = Stage Il
Regior

Igo)fell 30 % 30 % 5%

Total, 30 % 30 % 3% |




ICELOI SUBGINICAILJONNESS, GISEASE
| J

Lsirg) rluory tnology (MENs) @ Staging
APPIEZCH:

Stage | Stage |

Irbid & Ramtha
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Jianies Hre\/'Je ricg af stgclinicel Jorlfe's
celitle usine) =LISA tsennolec)y.

Total Positive Negative
pUMber (%) (%)

6 (6%) | 94 (94%)
84 0 (0%) | 84 (100%) I
184 6 (3%) | 178 (97%)
— -




liable s BreValEnCeroisiinciNICAINOHNRES

L
diseaise in carnel using risioosinolacy sl

IMITIURGHISIOCREMISUA/AEC] JrJ Jes

e —

echnique
iIssue

s

Histopathoelogy @ Immunohistechemistry

lleum

32 % 34 %




CC. Ol SUDCIINICa

Ir czarrel using rlistoatiriolagy  (lelrn):
approsdr.

Grade | ' Grade ll * Grade lll * Grade |\/

Ramtha




B eISLOEIIEITIST

Ramtha




Positive Negative
number (%) (%0)

4(3%)| 116 (97%) I

0 (0%) 30 (100%)




L L - | - | J
Cattle, intestine (lleum), scattered ACId Fast Bacilli.
ZN, X100




cattle, lymph node, aggregate.ofiintrarand extra-
cellular (macrophages) acid fast bacilli. ZN, X100







> Tz diggzigs goduss g 66% :ziricdl 65% zio0zirariily
—

T‘.ﬁ e'v _'_'- ey \A\N AT -\.-‘.‘,re-_g
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ﬁaas@pamo]ogy_ and IHC respectively. So the dlsease
IS very prevalent in Jordan.

apparently healthy cows showed lesions _
compatible with Johne's disease.

Histopathology is compatible with [HC.

E.“’-)_—‘_'-—'




SEIStopatnologicall examination™ o ViIENSTh[as: Iower:
—— - == i T e

~ diagnostic value compared to ileum.

=
—_——

The disease Is also present but not prevalent Iin
camels

R

Where ELISA was proved to be a.good screening
test by others, we have a prevalence of only this

w'e' perhaps to the samplessize; sampledkanimall
deaﬂmrlﬂﬂc . -




e

Ziehl-Neelsen stain is an untrustable technique.

Of great diagnostic value is histopathology.

IHC is a laborious, expensive ( ~-1)and
time consuming technique ( ).




——————— e o e

::_'D‘epéndmg_upon our results and previous (sheep
and goat) studies results, we believe that Johne's
disease is very prevalent in Jordan and.causes
significant economical losses. This situation

‘ndicatesrthat Jordan need . an urgent specific e

T—
MI programs.
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' Algeria Paratuberculosis In

Algeria really unharmed by this pathology: Is

R —
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Is Algeria really unnearmec 0y inls OrlFrJDIDJ/ v
REBOUZID ), M. SOUISST™,SATMETAT " et

R.OUZROUT )

( (1Universiy Centre Of El Tarf (centre universitaire El Tarf)
.Route de Matroha E-mail : Riad.Bouzid@student.ulg.ac.be —
(3) Faculté de medecine veterinaire. Déparntement des sciences
cliniques. Pole ruminants porcs, Bat B42. Bd de colonster 20-
4000, Sant Tilman. ULG. Liege
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Paratuberculosis IS an infectious, enzootic, contagious,

Incurable, diseasewithia long penioed; of Incubation; it sk

——-__

‘calisedibyaarsiowigrowing, 2 cioNaSHaCLE U

.\

"F/F/ ohactertmravitin SUgspacies gareitgercilosis,

Trie diszase Is world wide disirloutsd esgacizllly i
Uriligd Qrurlom Netrierlarncs, Belgidrn, Scardiravizin. .

—

colriiflas zrc Frarice.

SEIgIUnT; LHMUQPV'JSH 2 gitne rfecion (zinelyse
 ELISAY) cattie would e o754 % [2lnNERErands

—

Il Frarice [9], clzitzl colleciad durlrng) trig laist ericjuirfies il
relaitior) witr) trle gzlreitoerculosis prevalemce cire gelrilell



They don't allow to quantify neither the clinic prevalence nor the
mfectlon prevalence

PIEY elenre DINIECIES I mrrmls S( r)ArJor 10 O % [F el 9 Y% of

mili=fegding cattle would o2 tgucnsd oy e ffectior)
B
Algerialis officlally declarad unrzrrrizd of gerettigdigtilosis zilel flg
rezll giddy rieis g2 rezllized U il oy

IE nu rmrr of il wom yyill rompr of =l lollogrel r)rnr,l rerrlirielar
| ArSEmETRIorNmaton on




LPRESENTATION OF THE DISEASE:
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Microscopic lesions:
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T"U‘Urrwre ISE ’FEPFFFFU"PS-E}JH—(HC )J sed assay was

ﬂ'ﬁFJVJU?:fr'rr‘Fjr'r atgcilon of Iflserior seejlgnce of Il cagzicier|tr]
2lVILsr) sUgs Y Ol r't verculosis i ezl faces, Trls tecrinic|is
aszaly Inclucad DRA exiraction ard PO 2sg2y Using)
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corrirnerclally «its. Itls susceotiole, raiold gut difficult eigel

Put in"evidencesierspeeCicia|s]
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live-stock is as
e O [OWs |
Srz29: o 999 Y19
Jozits 1 Y 212 024 =
Cattle:" 434 770







The main cattle breed, the Atlas Brown,
-Jﬂag-subsb.e -
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=,40) |6 0) ([edytherDutchrEnesian:al
excellent milker, Is widespread in the coastal region and

constitutes, 66 percent ofiimproved breeds; the Erench;
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As for the raising mode,it is ditributed as follows :
I1.1. raising in mountainuous zones

,animals are left free-
g Gne f 1551 ruur’s‘o‘Ffrrﬂf r’errrrrg o) J= grojtiejnlt Ozl to) tplefelr
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II.3.1. Main diseases of obligatory declaration in Algeria [9]
Shee-Pox

"aic}.eEE).‘gma-\ML AN AIESH
Nelelrriel, Teogsse et Djglfe
IA’JOJ"\J —
Trils veatrology ¢ O FIEIfr) 10 OUr ¢ *Jruy,:_i_érenzootrc

izl (977 cases have JELET) d clerad 101 2009 zigjelinzgt 907 ir)

003

Bovin b} 1S

An averag'e-of 0% (2006).against. O

Caprine bruceliosis

lryfgetion) r)Afgam;U 15 uf 9.97% (2008) agzlinst §.05%

regisired if) 2008,
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Bovin tuberculosis

of 0.25% (2006) to 0.35% (2005) and 0.32% (2004) , besides, |
2006 over 136484 bovins at 20460 exI0|tat|ons the Iest of IDR
'm 36BIPosIt
~Otherencouniered diseases
Velrlots rifegctians aric oarasitcel disaasas affsct ol [lve-giocy,
2lllrnled soecies
Corglrrartirias crd corelisior) —

It is ravealad thet 2l the informeation avelilela over e 2l
ozlinologies In Algeria are gssenilally dravvrn irar trie regezine (
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http://www.fao.org/livestock/agah/id/tuberc/plus.html#oie
http://www.fao.org/livestock/agah/id/tuberc/plus.html#oie

This pathology. is underestimated in Algeria because it doesn't
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The precocious reform,the decreasing of milk production ,reduced

fertlllty,the growing Iateness and the mcreased mortalities are the
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= isan lntegral t‘?hmque in many veterinary laboratories
- fordiagnostic-and research purposes.

= The basis of IHC is very simple and bridges three
scientific disciplines: immunology, histology, and
chemistry.

= This review will cover technical aspects of immuno-
histochemistry, including those related to Abs and Ags,
' lon. methods, baekground, and s




Tissue in vivo (before fixation)

— T~

normal goena mp-rﬂ-lm uhnﬂmﬂmrr-ﬂprnm

franEcripton (o el SR ING)

trrysbet oy | peosd -Lrars Lt isnal modificaticns|

Protein tertiary sinuciure in& era bican with ot
probeins and e beou e

Tissue manipulation |
jafter biopsy]
marigen retrisad ALL EPITOPES
Exposed pEs masked or destroyed
i apiiapes
Specificity and
Antibody selection Aty
smoneclonal target ep lfehr SpREDAS
palylonal I I
high speciicity poor spEcHicity
£ i A BTy
conlaminaled Al
sensitivity of detection system
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Immunchistochemical | | o immunohistochemical

staining staining
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E mmunohistochemistry IS based on the binding of Abs te a specific Ag in tissue
sections. The most common immunoglobulin (Ig) used in immunohistochemistry is
IgG; IgM is less commonly used.




Trig rzlrs of J—\JAJ—\O Iritsrctlorns

=ESIeveRdSTRVelVEd areweak(ImoestiAyaiop

~ and electrostatic) and not covalent.

= Hydrophobic bonds happen between
macromolecules with surface tensions lower than that
of water.

= Electrostatic interactions are caused by attractive
forces between one or more ionized sides of the Ag

eterminant and oppositely charged ions,onthe,Ab-— =

an der Waals forces are weak electrostatic
Interactions between dipolar molecules or atoms



[Ne AQ-ADL RS mpPeLIant

_for oractical re215009 _

1) high-affinity' Abs will bind more Ag/in a

shorter incubation time than low-affinity.
ADbs.

— 2

e o

E——

2) In general, the higher the affinity the more

ﬂme the Ab solution can;

ﬁ“

 —
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Sslacilon of lnmUnogems

= Two broad groups of immunogens exist:

r—r

==

1- Synthetic peptides (adv. &dis ad.)

2- purified proteins as immunogens avoids
many of the problems generated by the use
of synthetic peptides

H




Mornoclonzl zird polyclonzll Ags

| '# = x

. Pﬁlyclonalﬂ‘bﬁﬁveﬂgher afflnlty and

~ wide reactivity but lower specificity when

compared with monoclonal Abs.




— i tlssue‘r‘rﬁt’frtfaﬂay technology allows

" simultaneous examination of hundreds of
samples on a single microscope slide

———




LA Or)

1) adequately preserve cellular components,
~ Including soluble and structural proteins

2) prevent autolysis and displacement of cell
constituents, including Ags and enzymes

3) stabilize cellular materials against

eleteriouseffects of subsequent -t

acllitate conventional staining and
Immunostaining



1-cr 6=s Iiﬁkmg‘*(?ﬁ"—‘ccagulatmg) fixatives.
T
2- coagulating fixatives.




IV IINVUCEATIIUNGINOSSEIIININIING

TIXdtves: T—
Formala yde is the gold standard of ﬂxatlves '
= for routine histology and immunohistochemistry

= Formaldehyde preserves mainly peptides and
the general structure of cellular organelles.

= |t is a good preservative of lipids It the fixative
ntains calcium ~

E— T —
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—The basic mechamsm of flxatlon W|th

= formaldehyde is the formation of addition
products between the formalin and uncharged
reactive amino groups (—NH or NH2), forming_
cross-links. Once the addition product
(reactive hydroxy methyl compound) is

enimed,.additional cross:linking will happen..

Wmﬁond reactiv
gen, the hydroxymethyligroup will form

a methylene bridge




= The final result of formaldehyde fixationisa
= profound change in the conformation of
macromolecules, which could make the
recognition of proteins (Ags) by Abs
Impossible or, at best, difficult
= Qverfixation can produce false negative results,
w(} from excessive cross-links,.......

Ce unexpected

WW
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= [Long-term storage of: formalin-fixed' tissues in
~ alcohol will stop the formation of additional
cross-links and, therefore, will have a
beneficial effect in Ag detection if these tissues*
are needed eventually for
Immunohistochemistry. -
e GvErixatio artially corrected by
g tIssue In concentrated ammonia plus
20% chloral hydrate.




= the use of 10% buffered formalin will produce more
~cross-links'than non-buffered formalin and therefore
will have more deleterious effects for
Immunohistochemistry. -

= The duration of fixation can alter immunohistochemica
reactions, resulting in failure to detect an Ag, weak

Gi'-l()n inereased background, detection of the Ag i
WWHEW cr
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Wﬁﬁfﬁ?ﬂaﬁh substitutes are ==
~ coagulating fixatives that precipitate proteins
by breaking hydrogen bonds in the absence
of protein cross-linking. The typical.non— _

cross-linking fixative is ethanol.

—_——
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—— AR IS paﬂlcmgﬂv'necessary when tlssues =

e
are fixed In cross-linking fixatives.

= Approximately 85% of Ags fixed in formalin
require some type of AR to optimize the =
Immunoreaction

s




MW 22y es

: —IVIE?\Tenzymes%avebeen used for thls purpose -
~[Acluding trypsin, proteinase K, pronase, ficin, and
pepsin.
= The PIER mechanism is probably digestion of

proteins, but this cleavage is nonspecific and some
Ags might be negatively affected by this treatment.

hereffect of PIER depends on;the concentration anat
s of e tionyparameters (time,
erature, and pH), and the duration of fixation




diszidvantages of PIER

— . The d|sad\7§n“t’a§és1>f PIER are the rather =
low number of Ags for which it is the
optimal AR method, possible alteration of
tissue morphology, and possible

destruction of epitopes

H




~ can be reversed, at least in part, by high temperature
or strong alkaline hydrolysis.

= Heating can unmask epitopes by hydrolysis of
methylene cross-links.

= Tissue-bound calcium ions mightbe important in

Ing some Ags during fixation. Calcium,chelating =
Istanc _ iﬁéarewmes more
ve than citrate buffer in AR

= not all Ags benefit from AR, even after prolonged
formalin fixation.



cellaneous-AR methods

S

:..1 Pretreatment with concentrated formic acid

_:_..__—.h

Improves the signal in some |

C tests.

=  Another AR method is incubation of slides
In strong alkaline solution, urea, acid
solutions, borohydride, and a solution of

ﬂ@mse.ﬂ . | —a




- Iabels (reporter molecules) are attahed (0]

‘._.—_-—

the primary, secondary, or tertiary Abs of a
detection system to allow visualization of
the iImmune reaction

= The most commonly used labels are

zymes(e.qg., peroxidase, alkaline '
: —r‘“
ﬁ- osphatasenglucose oxidase). =




Dirace rjarr)

= — -
e ——

S — e —

~ = The reaction is a one-step process witha
S —

primary: Ab conjugated with a reporter
molecule.

= The method is quick but lacks suificient
sensitivity for the detection of most Ags In

ﬂﬂi-inely—processed tissues.

_ |




= Avidin=biotin methods: e

s e

Rl —
- ABC immunohistochemical method.

- Labeled streptavidin (LSAB)—peroxidase method. -

- Peroxidase—antiperoxidase (PAP) method.

—_——







—— The main drﬁéreﬁce from monospecnes

detection systems is that the secondary

reagent is a cocktail of Abs raised against
Igs from different species.

= allowing one secondary reagent to be used

erbothpolyclonal (e.g., from rabbit and o
oat nali(e:gh, from mouse)
S.
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—— by mcreasmgﬂ*re mcubatlon tlme of the

primary: Ab, or enhancing the intensity of

the chromogen precipitate.




AUSES O background.otalning.In

~td ~

o ggungisiocnsmising

. —Background produced by hydrophobic
interactions of proteins:
-The Increased hydrophobicity of proteins during fixation

Increases the background staining in
Immunohistochemical procedures.

-This background staining from overfixation can be
remedied by postfixation with Bouin's, Zenker's, or BS
ﬁxahves

ost comm ethod to red

ackg roundfronme
e of blocklng
ems prlor to incubation of the primary Ab
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T Nonlmmune binding of Igs to tissues or cells
~ with negative charge (e.g., endothelium,

collagen) can be blocked effectively by diluent
buffers with high ionic strength.

= AR with 1% zinc sulfate, 0.01 M citrate (pH
ﬂ 05.0.01 M Tris (pH 9.0) can result in g

W —_
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T e g 1 = -
T Pm— _— P

- “E?VTﬁe activity: naturally present in red bTooa ceIIs

granulecytes-and neurons can react with DAB to

produce a brown product indistinguishable from

specific Immunostaining.

= In tissue sections with abundant hemeorrhages or
with acid hematin, a stronger (10%) solution of H202
might be needed to remove this endogenous activity,

ongerineubation in less c:oncentratedsgj_gim&_’4
%ﬁ@mﬁiw@l@mmended for
imens in which cell surface Ags are to be

detected
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B Two |soenzymes of AP In mammallan
~ tissues can produce background staining
with AP methods: intestinal and non-
Intestinal forms.

= The nonintestinal form is easily inhibited by
1 mM levamisol (L-tetramisole).

ntest|E€! Isoform cai?&blocked-wﬁh—
amage some




= !!sftf JLIIL doS SOUI CC.

JdCKC fojLifle d

- —'I'he=l11gh jonic attraction of basic egg whlte aV|d|n T‘r :

-~ oppositely.charged cellular molecules such as nucleic
acids, phoespholipids, and the glycosaminoglycans in
the cytoplasm of mast cells could result in
nonspecific binding.

= Substituting avidin from egg white withs streptavidin
(from Streptomyces avidinii), which has a pl at a pH
of 5.5-6.5, reduces significantly the nonspecific

Ing in [HC methods.

=
ding 6 -m-detee‘lM's stems to

enous piotin can produce strong Packground
and needs to be inhibited.

—
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= This binding can be suppressed with alkaline

~ buffers, preincubation of tissue sections with
unlabeled avidin and biotin, or incubation with
nonfat dry milk .

= Some commercial kits containing 0.1% of
ﬁtavidin and 0.01% of biotin block this o
0geno ivitysTihis,cantinterfere with™
retation of nuclear Agi staining
(proliferation markers, herpes infections).




Froo aldsh s

False posﬂwestammg mlght result from the non-
-’—'S‘pecmc-a’[tanhment of conjugated Abs to free
aldehyde groups introduced by aldehyde-
containing fixatives present in the tissue.

= prolonged fixation in formaldehyde canralse
produce free aldehydes.

- bolish by




- Fc reeptorsmf mononuclear bloodcells can
~ bind to IgG of antisera.

= Nonspecific staining can also happen in
paraffin sections because of attraction of the
Fc portion of Igs to basic groups present in

Ollagen fibers. -
e us Rifragments of the Igs
1stead of the whole Ig molecule eliminates

nonspecific




e

= Diffusion of soluble proteins from their
~ constituent cells and their nonspecific
sequestration by other cells of different lineage
or the cell interstitium is a common, problem: in:
thyroglobulin detection; it can'be observed also
with, myoglobin, glial fibrillary acidic protein,;

ﬁéther -

otein S ———

——




Plornernts

~ = Tissues with abundant melanini or ferrous
pigment, such as hemosiderin, can reduce
the signal-to-noise ratio of

Immunocytochemical reactions
= Giemsa stain.

wtassium- permanganate; blocjg,gw
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Infectlous Bovine Keratoconjunctlwtls

Prof Dr Hussein EI-Maghraby,_BMS_Q,IWSc, PhD

Head, Department (o} § Surgery
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rlistory of 15

T —

= Itwas first reported by Billings in Nebraska

In-1968.

= The infectious nature of the disease was
reported in England in 1897.

= |BK affects all breeds of cattle throughout
the'v orId and characterlze




rlistory of [5:< ( Cont'd)

— e ———— =S
B ————

The losses of beef cattle industry in US are
estimated to be $ 150 million annually (10
million calves and 3 million feedlot cattle are

2 gan‘nually). - __‘

g
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Moreucalla oovis —
Both of:
- Ultraiviolet lign)

————

r 14 J
2 by

1
~d o
4

Have been incriminated as predisposing
factors.




= Ultraviolet irradiation and inoculation of M.
bovis produce the disease experimentally in
calves.




[riciclanc

— i

= Herford cattle and Herford crossbreds appear
—_—

nave a much higher susceptibility.
= |Increased risk of clinical disease for younger cattle

and increased severity of the disease Iin calves are
consistent findings.

= |BK has a high morbidity: rate and a low mortality

—

Mear but most =

prevalent during the warmer months.



EAHIESTISIGNSE
- Epiphora.
- Blepharospasm.

pmama

- No corneal lesion at this time ( Does
not retain fluorescein stain).

—__Photophobia.

—
q
edema




il

- Small Corneal abscess ( at'the
center of the cornea). as a pale

- —— yellow/ white raiseﬁﬁre. — *-,-i
="Decrease In the corneal integrity

staining of the cornea with
fluorescelin.




Clinical Signs ( Cont'd):

W'in the next 24-48 ho_Q_rS, coaoty'

F

INcrease In size, or slove leaving shallow
ulcer that could be stained with fluoresein.

= Mild to moderate agous humor flare, and _
irridocyclitis.

= Corneal opacity develops.

= Hypopyo

L

e
-ﬁ*

—

cularization. -



Cliriical Sings ( Corit'd)




Clinical ings ( Contd)













leferentlal ConS|derat|ons

e _Mallgnam catarrhal fever

(‘generalized corneal opacity,
Systemic ill).

 Infectious bovine rhinotrachitis
( Conjunctivitis, peripheral corneal
=

ﬁpac"ya _ TT——
ﬂﬂldeiratow

signs).
» Any cause of keratitis or conjunctivitis as
arass , trauma, etc.



= Medicinal Treatment. —




_Treatment of IBK (Contd)

= = = ——— ek
--==|.-____—-—' - - —— -

= UJésJer Al stT:IL'm—N

-:'—_""
- Moraxilla bovis Is susceptible to most

antibiotics and antiseptic solution. -

- Pencillin, ampicillin, oxytetracyecline,

iE;Qomyc;ln & erthromycin have been
B o BN o




Treatment of IBK ( Cont'd)

- Equally-important as the choice of
antibiotic is the route of therapy:

Topical (Highest level — Freguent
application).

‘ijc NjURGHIVE

more prolonged level - bulbar corqjunctlva )

Parenteral administration: more prolonged level



Treatment of IBK ( Cont'd)

- Parenteral long acting Oxytetracycline ( 20mg/kg), Treatment of
contact animals will reduce the incidence of new cases). =

- Subconjunctival administration of procaine penicillin G or
kanamycin

Mjection of 1:_1 combination of

-.—ﬂggg
At and steroid). ——

- Topical Atropine 1-2% several times a day ( Cycloplagia).

- Protection from sunlight and dust.



Treatment of IBK ( Continue)

= L

SLESlrgicalsireaunenis
Nictitating Membrane Flap

( Leep # perforated corneal ulcers).

- The flap provides a mechanical support to, the diseased
cornea to seal the deep ulcers ( temp. — metabolism).

- analgesia.
membra S st

- Use chromic catgut ( No.1), tension device (polyethylene
tubing, buttons.

altbulbar



~Treatment _Qf IBK ( Continue)

——-_- _——

~rsurgical treatment:
Temporary comp

. extensive corne

ete tarrsorraphy.
lesions). -

- Four to six interrupted
sutures.

e sutures should not p

dm&m@

- The sutures should be

norizontal mattress

e theduii-*

posmoned at the level

of the opening of the mebiomian glands.



_;'__Eartiai protectlon results from vaccmation

= \/accinated cattle showed reduced Iincidence
of IBK and reduced severity of ocular lesion.

= Some commercially available vaccine as
BovEye (Norden) , Piliguardi( Schering).

W IROUtes of administration eé';*gr subcuter

ﬂbﬁ@ﬁ' . owed that
subcutaneous vaccination offered better
results than that subconjunctivally ).
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Neuraminidase

Hemagglutinin

8 RNA segments

with nucleoprotein

Matrix

protein

Lipid membrane
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Broilar Breeder HAPITL A

concestionArcyanosis of the

commib and wattles.




caced layvers HHP AT prostration

and reluctant to rImaove 11

preaconic phase.







28-day-old turkey

affected by LPAIL,
caseous deposits in the

mnfraorbital sinuses




All rights reserved to Capua & Mutinells

25-day-old poults affected by LPAIL, severe

conjunctivitis and swelling of infraorbital

sinuses, note also general depression and

miffled feathers.




Hemorrhages and
mutifocal necrosis
of comb and wattles
7 days post
Infection




I Lesions in adult WL . l

chickens, 47-59
weeks of age,
exposed to HP

Alchicken/NJ/12508/86
(HS5NZ2) derivative
Influenza virus by the
Intranasal/intratrache
al routes. A.

Multifocal necrosis

and hemorrhage of
comb and wattles 7
days post infection
(DPI). (USDA—Brugh)




Severe edema,
necrosis, and
hemorrhage

of comb and
wattles, 7 DPI.
(USDA—Brugh).




_____ Bilateral ventral
- medial pneumonia
. with edema, 3 DPI.
| (USDA—Brugh)




D. Petechial
hemorrhages iIn
epicardial fat, 4
DPI. (USDA—
Brugh)




E. Severe necrosis
of

comb and wattles,
12-week-old WL,
IN exposure, 4
DPI. (USDA—
Swayne)



F. Severe edema
and necrosis of
comb and
wattles,

week-old WL, IN -
exposure, 4 DPI.

(USDA—Swayne)




G. Severe
subcutaneous
hemorrhages of
l leg shanks, 4-
weekold

| ‘ WR, IV exposure, 4
i{"

DPI. (USDA—
4/ ,JH Swayne)




TR |

H. Petechial
hemorrhages
around the ducts
of the
proventricular
glandular

region, 16-week-old
WL, IN exposure,

4 DPI. (USDA—
Swayne).
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- Preventlon -—

~ = Separation of infected birds & their
secretions & excretions from susceptible
ones by preventing the movement.of
personell , vehicles & equipments ....etc).

= Recovered flocks should be isolated from

" any other f!oihs or birds i GPQ@ a flock is
’n{gﬂed e ered a potential

source of virus for life.




<. dofasilc 50,00 9ger) [ 2ge

. LPM — reééTv_ow of Al virus

R e

_ Swine--- source of viruses transmmited
mechanically or by infected people.

= Staff must be trained on lab. Tests
necessary to monitor field infection in a

ﬁlnated population, |deit|f¥ areas.gj__

e




~ RV ENTION

~ = Education of the attendants regarding the
~ introduction of viruses, their spread & how they
can prevent such events.

= |n HPAI---- quarantine, slaughter, disposal & -
clean-up.

= Control of Al infection in the animal reservoir.

prevent o & control of HRA
stiimpoertant steps tp prevent outbreaks of
Al.




DeTECTION OF Trie DISEA

e e

e :—-—._——___ : __‘—._-_ _ .
— Must be prompt and'complete is essential to =

the' management of the pandemic potential--
------ RESPONSIBLE RESPONSE
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- Inactlvated ﬁﬂueﬁza virus vaccmes
effective in controlling clinical signs &
mortality.

= |nactivated homologous vaccines, detection
of field exposure only through sentinel birds

| H5N1 vaeeine agalnst 5N field virus). '
< 0 SENRURE .ay.bﬁjﬂMed 0)Y Cllnlca

SIgNs or serology.




Inzictvared rigirologous vacclirle

= Detection ofﬁeld‘exposure 0)Y detecﬁon of
antiboedies to the N of field virus (HSN2
vaccine against H5N1 field virus).
Vaccinated exposed birds will have

antibodies to the N of the vaccine strains &

ﬁhe field virus which is a marker of -
ection —




Recombinantdniluenze

\/'lddlﬂsb

e —— L e

= — Recombmarﬂ adéhowrus-AIV H5
= Recombinant NDV — Al- H7 vaccine
= Recombinant fowl pox- Al H5 vaccine

= Salmonella vector- a virulent deleted
mutants, licensed for use as live vaccine in |
el

@; vector for Al genes. e —
~ =Ad y 1.n, slcand in ovo..




) O VACCINATION

= Enable the D1\7’A‘( differentiation between

i-‘

Infected & vaccinated birds ) concept.
= |ncreases resistance to field challenges.
= Reduce shedding of virus.
= Reduce transmission of virus.

— _ _ et
mnot o fectio T —




IMIPORTANT

'-:'=ﬁ-—'-'-_'__r_.'_p—-——

— Vaccmatlon‘&‘—mﬁmt@rmg result in
.-=———-"'=

eradication plus appropriate management.

: Monitoring of the situation.is,essential to
detect viral circulation & identify drifted

— = S —

iy



FUMAN INFECTION

=3 Dlrect hand1TrTg’ﬁ1"S|ck or dead birds orlts _

F

secretions or excretions.

= Possible exposure —aerosols, direct hand to
mouth & consumption of raw products
mainly in young age.

ﬂ@es of peultry — village ii EPM__,_-_—f"
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Survalllarnca Sir

—

--—E—q—he-frequeﬁq-of a_t:tlve surveillance should be at
- ... least every 6 months. Surveillance should be
composed of random and targeted approaches
using virological, serological and clinical methods.

 Random surveillance is conducted using
serological tests. Positive serological results
ould be followed up with virological methods.
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Tvyoess of Survelllaric

| irological surveillance:
;.é‘em:_t@m@nitor at risk populations

— to confirm clinically suspect cases

— to follow up positive serological results

— to test ‘'normal’ daily mortality, to ensure early.
detection of infection in the face of vaccination




Tyoes of Survelllarnce

S —

c @ogcai%uweﬂiance Positive antibody test

e

_=__ggn_have four possible causes:
— natural infection

— vaccination

— maternal antibodies derived from a vaccinated or
Infected parent flock

—positive results due to the lack of specificity of the
S ——




Fyr)eJ of Survelllance

=__gumelllance st ategy should be based on virological
and/or serological methods and clinical surveillance. It

may be appropriate to use sentinel birds for this
purpose.

—
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=  Serology |

= Antigen Capture

Molecular
Determining the pathogenicity
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ELISA Readings

Y —

Flock: OMAR 1 Agent: AlV

Dilution Plate: SAAD “ Bleed Date:  6/805
Producer: Bleed Ape: 4-2

Flock Commenis:

Flock: OMAR 2 Agent: AlV

Dilution Plate:  SAAD My Bleed Date:  6/22/03
Producer: Bleed Age: U2

Flock Commenits:

—— ——

Sample Location O S Batlo  Titer Crroup

Sample  Location oD &SP Ration  Titer Group

! Ap(l S e : g 1 B6 045 067 880 2 ™
. A9 u.ui u:% : b 3 R7 0,50 0.77 1067 2 ki 1-
3 Al0 t'l.tq Sl ; § 3 B3 0.62 1.02 1625 2
4 Al L U-lé g ; 2 4 B9 0.41 0.59 730 2
g AlZ U.;T 'El.lll = 5 5 BlO 0.70 1.18 2018 2
(3 BL b u'm 5 g i Bl 0.70 I.18 2008 2
7 n: :1.;2 uéﬂ & 3 7 Bi2 0.31 0.39 398 |
8 B3 “-1 u'm_a § i B Cl 0.27 0.31 278 1
9 B4 g-:Jl ﬂ_zn 5 B g c2 0.52 0.82 1175 2
10 B3 21 : 10 C3 0.50 0.78 1100 2
120
Samjles: 10 108
Mean il E #o Mean: 1128 & 40 4
[=%
GMT: i} .8 GMT: a57 E .
% %
GrDev: 0 S Sthev: 605 %
%CV: 3593 § wev: 3881 £
s 20 = 2
0
o o
: 2 e ¢
1
Titar Groups ¢

Tilar Groups



Hemagglutination Inhibition
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RT-PCR Diagnostics

SUotyolrig of Al

HO  H5 _H51

15 M191/4 H51/16 MOVAX 1
12 /8 1327 "%
oW = =
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Handl]ng 2lr OUtoreel

gpps— = _' _._—.CE“G%BH v ,' y p an - e

f—

.sZ-@mng-and-Compartmentallzatlon 3 & 10 km radlus
zone guidelines are dissolving and each country is
defining its own compartments.
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: =Conventional cooking (temperatures at or above 70°C in all parts of a_food item)
~__willinactivate the H5N1 virus. Properly cooked poultry meat is therefore safe to
consume.

* The H5N1 virus, If present in poultry meat, is not killed by refrigeration or
freezing.

= Home slaughtering and preparation of sick or dead poultry for food is hazardous:
this practice must be stopped.

= Eggs can contain H5N1 virus both on the outside (shell) and the inside (whites
and yolk). Eggs from areas with HSN1 outbreaks in poultry should not be
consumed raw or partially cooked (runny yolk); uncooked eggs should not be used
in foods that will not be cooked, baked or heat-treated in other ways.

> There is no epidemiological following evidence to indicate that people have been
led with the. HSN1 virus consumption of properly cooked poultry or eggs.
e greatest risk of exposure to the virus is through therhandling|and slaughter ofili

ge sent|al durmg sla Jnmr and post- slaughter handli
SS) contaminauentirom poultry to other foods, food

i

——



rlariclling 2

7 FoodSafety s

——

e ———

=Conventional cooking (temperatures at or above 70°C

in all parts of a food item) will inactivate the HSN1

virus. Properly cooked poultry meat is therefore safe to -
consume.

ﬂ;’re HSNT V|rus If present | in poult
d By I _

= Home slaughtering and preparation of sick or dead
poultry for food is hazardous: this practice must be
stopped.

meat,isnot

S
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rlariclirig i Ourorezis

~ 8. Import and export consideration.
— § Co ompensation




Al IS a -polltlcal issue and different people
-~ .. have a. different say on this.

= |n some countries financial constrain
preclude stamping out policy.

= |n some countries, export markets:are not
an issue to prevent vaccination.

In some countries, stamping out attempt

;’ may be unsuccessful. T —
-0 “With mtcﬁ‘n’ﬁof Al in wild

birds it may be vaccination the most
feasible tool to soften the sting of Al” ;.4
1981



c
~

~ * “Field'results have not show! .

~the risk of undetected infection; in fact, fie

- ____experience has shown that vaccination greatly

- enhances a control program.™ ., o son. 2002, Avian
Pathology

= There is no way a vaccinated flock can be a
greater threat to disease control than a non-

vaccinated flock that breaks with Al. Halvorson, 2002,
Avian Pathology

:—Epidemiological observations,have shown that

. = = - g emm—
serologic ive bi ‘emot associated
_"HEII Al Hiiismlssmn. Kradel, 1992

=  Should the government set the rules when no
indemnity is paid?
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- Prowde update mformatlon about the

‘._.—_-—

disease
= Public Awareness

= Training Programs; Diagnostics, Preventive
and Control measures

@Vide technical supportﬁ\ﬁg,,goH%lvlﬁ'@*-i@ﬁﬁ*-ﬂ"II




= Wowl plague Wae=described (Italy) —————
= 1901 fowl plague is caused by a virus
= 1955 it is type A influenza virus
= 1970 AGP test introduced -
= 1972 waterfowl is a reservoir
. 979 virulence and hemagglutinin cleavability was

\

vt

from bird to



OririornV. ovificzs

- -TrTﬂenzgvrr_USﬁA"I—lumans Horsesfa_fs

H—
Pigs, Birds, Marine mammals

* |[nfluenza virus B: Humans
= |nfluenza virus C: Humans, Pigs

B i




Lipid Bilayer

/

P NA (Neuraminidase)

/

N

e HA (Hemagglutinin)

&l
A0

Q0

M, (lon channel)

'EEH it
A

£ l:':_h_l‘
PRI

_-hl

M, (Matrix protein)

Infected cell protein
NS,

PB1, PB2, PA

(Transcriptase complex)

NP (Nucleocapsid)



-“"‘S’engﬂ‘tEﬁ 8 genes cod for 10 proteins
= Two glycoprotein surface projection:
= - Haemagglutinin (HA): H1-H16 .
= - Neuraminidase (NA): N1-N9

5 loped (20% lipid): Sensitive to heat, -
j__ gnessa | disi T ——

enic types A, B, C
= Pathogenicity var




Wiral ervrelope — — %

Wiral macleic acid

(EITA)

*@
“{?}
Endn-c;].rtnsis

Unnunﬂng
Tranzlation . } Endosome
wﬂvil'al

Licat: l::l::1|
FEpREaton transcnphon

memnbrane
- - T o Y S Y
"'i-":l::lf"ar

Endoplasrnic Waﬂn -i:tll:b-l.
Reticulam ) ‘-
Taruratio:




= Antlgenlc drrft 1\/Imor antlgenlcchange inthe
~ HA and or NA {Point mutation in the gene
coding for HA / NA}

= Reassortment and antigenic shift: Major *
antigenic change in the HA and or NA

m Se%ment reassortment: when cell is infected

=
S —

2 diffe influenza Vi :
munity

= Cross species transfer
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2 '\n tlejarl

;‘”H'Ea\ﬁé‘qﬁlu_"iﬁ'é’?HA912345 8‘9117111;
__1_:1.3‘,-.14,_.5.and_16

Human: 1, 2, 3.

Equine: 3 and T4

Swine: 1 and 3 -
Avian: 1-16

Neuraminidase (NA): 1, 2, 3,4, 5,6, /7,8 and 9
S Hiiman: 1 and! 2 —

g AV|an 1 9



NMEREGEE

"WR&\T{MJQO(HBNS) —————
- =-Group: A

Species: equine

Location: Saskatoon

Isolate number: 1 -
Year: 1990

Serotype of HA and NA: H3 and N8

SV |ne/L|ncoIn/1/86(H1N1)
= A/chicken/Jordan/1/05(H9N2)



Sorazd of Irifactlorn) wrrore] flocKs
~ = Handling of infected! birds
e

= Practical contact among flocks

= | oading of the birds before slaughtering

= Staff (veterinaries, vaccination team,
technicians, etc.)

e —




PECE

~ = Multiple serotypes

= Wide spectrum of pathogenicity

= Wide host range

= Global, Turkeys > Chicken

= |nternational trade & of economic significance
2Al subtypes HS, H7
supat

W Al'Is a zoonotic: Since 1997 Hoeng Kong virus
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e

Horses

acq_tjaﬁ_t,“tfi;fﬁsﬁcrj?oultry, ' Ps,

|
— "

e ——
= From poultry to Pigs and Humans




rlonl s acozricded riost farga?

= = Somestic poaTy——
= Wild birds

— infected
— reservoilr

= Humans

sESwine (China
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Situation on 30 August 2005

| H5N1 outbreaks in 2005 and major flyways of migratory birds ‘

Mississippi East

Americas . e : :
B e ¥ Atlantic =S -
fiyway PSS - :

Black Sea/

f;j’ Mediterranean
) iy » Central

Agia

\l! Y by
A

 East Africa
West Asia *

flyway

Pacific
Americas

East Asia/

flyw ~ - Ll . .
WAY © United Nations Food and Agriculture Organization 2005, Australian
_ r———*-*H&’:"""'---u‘* 5:*" ™ Al rights reserved. Compiled by FAQ AGAH, EMPRES Programme,  fiyway »

e a— —— Data sources: Al outbreaks: OIE, FAQ and Govemment sources.
- @ Districts with H5N1 Outbreaks since january 2005 Fvivavs: Wetlands International



HPAI — H5N1, 2003-2007

Lountries reporting mnaiN1 in Wild DIras or pouitr

~

(uoelzigae W LOTLO0T)
Countries in Blod have reported-outbreaks for 2007

——

_Afghanistan, Albania, Austria, Azerbaijan, Bangladesh,
Bosnia and Herzegovina, Bulgaria, Burkina Faso,
Cambodia, Cameroon, China, Cote d'lvoire, Croatia,
Czech Republic, Denmark, Djibouti, Egypt, France,
Georgia, Germany, Ghana, Greece, Hong Kong
(SARPRC), Hungary, India, Indonesia, Iraq, Iran,
Israel, Italy, Japan, Jordan, Kazakhstan, Kuwait, Laos,

qalaysia, Mongolia, Myanmar, Niger, Nigeria,
alestine, P land, Republic of Korea,
~ Romania, Russia, Saudi Arabia, Serbia and

Montenegro, Slovakia, Slovenia, Spain, Sudan, Sweden,
Switzerland, Thailand, Togo, Turkey, Ukraine, United
Kingdom, Vietnam (Total: 60)

TESS——



onrof-Aldn.Jordan

= 71% overall sero-prevalence of Al among broiler-breeder
. flocks in-Jordan.

Reference: Al-Natour, M. Q. Abo-Shehada, M. N. Prev. Vet.
Med. 70:45-50 (2005) LPAI (H9N2) up to 20057 —~

= 22 HI9NZ2 viruses identified from 41 flocks in Jordan, A.A. of
the HA cleavage site suggests LPAI HINZ2 circulating in the
Jordanian poultry industry.

ce: M. our, N. M. A

e
I A aaitate



~ = Phylogenetic analysis of partial sequence of all 8 gene segments o amr
... Jordanian AlV (H9N2) showed all isolates closely related to eachi other

- and to other HINZ2 in ME. Homology of M gene of Jo isolates and 2

Human isolates A/HK/1073/99, A/HK/1074/99 suggest a common

origin for this gene.

Refernce: Monne, |., Cattoli, G., Mazzacan, E., Amarin, N.M, Al Maaiteh,
H.M, Al-Natour, M. Q., Capua, |., 2007. Genetic Comparison of -
HIN2 Al Viruses Isolated in Jordan in 2003. Avian Diseases. 51,
No.s1: 451-454.

= H5N1 confirmed in Jordan 18/03/06
virus, can mutate and we are at high risk of a global pandemic

Pro |
ﬁ-o mutations of LLPAI virus c:):l'dﬂmgﬂy pa'trrcgm_
S LEK I oA oRses AT R




Orlglrizll solres

——

ﬂOWI (dmeese ShoreblrdS) .
= | \ve bird markets
= Qualil
= Pigs =

W"‘




rlow cdoas LS sorazlc]?

- ———— =S
B ————

e DT i .
— Salival

— Nasal secretions
— Feces (shit)
= Spread in organic matter

— litter, feces
live for 1 week to 3 months

- , CIOINES, Nasal Ppassages
= Vehicles: especially in organic matter -



Clinicz] JUJJJ (AJ)

T ————— ——— = e

= Mamly resp"ratery&gns In LAPI decreased
egg production, also egg shell quality

= HPAI, usually in chickens, swelling of head,
comb turn blue, hemorrhage on shanks, -
very high mortality and morbidity,

Irateny,, nervous and enteric can be

olve oticND)




= Chickens: B

_:_—_—..:

— May have no signs of disease (+ve serology)

— Decreased egg production (7-10 days 5-30%)

— Poor egg shell quality -
= Turkeys:

— Respiratory signs

= Plus decreased egg production and shell quality



“@Epirafcrryénd in laying bird

reproductive also involved (ovarian atresia)
= HPAI- cyanosis of the head, ulceration of

el

comb, red skin (all due to vasculardamage),
similar Gl lesions to VVVND, also severe

ﬁpiratow_lesions e
ﬂ . —




F Av0|d contact—wﬂh ile blrds and Ilveblrd market

s

— Str ct biesecurity

Routine monitoring of blood in problematic areas

- ?eport outbreaks to authorities both LPAI and ~
HPAI

= Vaccination only in the face ofian outbreak might |
erarchoice(only killed)- but not for H5 or H7 —

live MEM' 3

ombinant vaccines




ey s GRVEICeRLGINMFAV Bl clivilies

*
= Quarantine —
i — .
= Depopulation
= |n-house composting
= |ncreased biosecurity
= Surveillance




Gargral tlos to nely oravent sorszc of 2V Irflusnzz

__* Avoid going near‘poultry houses on farms
= \/isit only one poultry farm per day.
= Stay away from backyard poultry, Ilve bird

markets and waterfowl




Tazirl Worzrnd Coogarzilor)

__* Poultry ind U'S'lTVE(‘l’é'ad—rOle)
= Diagnostic Labs (JUST & MOA Lab)
= Cooperative Extension

= Allied industries

= State police - i

E -
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Pzl Trotgrnis
= Al virus: I —
i —

— does not care about politics
— does not recognize state lines

— will spread if given the slightest opportunity
= The best weapon against Al .or any

ggeney disease is BIOSECURITY! -ll
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= l'—\- — — e ——— =
& [PAI'HON2 reported in the ME poultry since 1998, now: the
~ -ME is endemic.

= |nJordan since 2000 we detected positive sera by ELISA.

= |n 2003 we Isolated more than 20 viruses.
In Human .

= Since 1999 HIN2 subtype sporadically
Introduced into human, population in China |,

causing flu-like iliness, resulting.in.co
ﬁwwmmuoman health.

[T




I he-aim-of-tr

“improve ourunder Stanalr
— - H9N2 subtype.
~ | = Relationship between the Jordanian HON2 and
other HONZ2 viruses.

= petween Jordanian HON2 Relationship.viruses and |+
Influenza A viruses that caused human infections,

such as HON2 (Hong Kongi and China), H/N7

E‘NETherlands) and HSN1 (Hoiﬁlﬁong .and_ﬁ
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- = Segmented genome: Reassortment

— 8 segments, 1 or 2 proteins per segment
— Encodes 10 proteins.

Neuraminidase

g A1
- y 6: NA, 4‘ Hemagglutinin

c

o: NS arncd NSZ

s




114/ 1/90 ImMJiiNit
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HS. NP, MA. NS,
PB1, PB2, PA

CK/Hong Kong/220/97 Hong Kong/156/97

Spackman



Year

: _Species

e —]. ] 5.3 Broiler 2003
554 Broiler 2003
1567 Broiler 2003
802 Duck 2003
1540 Broiler 2003
1409 Broiler 2003

Broiler

All viruses were grown in 9 to 10 day old embryonated fowls’ SPF eggs.
Subtype of the viruses was determined by standard haemagglutination
inhibition and neuraminidase inhibition tests.




Depression




Gasping
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Serous and Caseous exudates in the
Trachea



Caseous plug in the Bronchi



Caseous plug in the Bronchi and inside the lungs















Layer 35 40000 30 - E.coli -
weeks
Breeder 44 40000 19 - E.coli Infl.
weeks Ovar
y
Broiler | 43 days 7000 75| coccidia E.coli| Trac
IS
uck | Variable| 10000 9| Trichomo |
as
50 6 - - -
Broiler 42 7000 1300 | Coccidia Staph | CRD,
Enter

itis

. Y aVYaVal




- Viral RNA was extracted from the aIIantoic fluid ﬁing the
- High Pure'RNA Isolation Kit

=  Amplification of the 8 viral genes was carried out by one-
step RT-PCR using gene-specific primers

= The PCR products were purified with High Pure PCR
product purification kit and then subjected to
electrophoresis in a 2% agarese gel

products were sequencWPRJSMﬂgM

ogenetic analysis was carried out using Clustal' W
software in the MEGA 3 programme




@® 1409 Ho
® 1529 Ho
@® 802 Ho
® 1567 HO
® 1453 Ho
® 544 HY
DQ104483A/chicken/Maanit/1477/03
@ 1408 Ho
® 1540 HO
AJ781826A/chicken/Saudi Arabia/AG516
AF218107A/chicken/Germany/RA45/98
AF218119A/chicken/Saudi Arabia/532/99
AF218110A/chicken/Saudi Arabia/224/98
AF21811A/chicken/Iran/11T/99
AF218109A/chicken/Iran/16/98
o7 $3 AF218115A/chicken/Pakistan/2/99
8a] | AF218113A/chicken /Pakistan/1/av74/99
68 | AF218117A/chicken/Pakistan/4/99
AF166378A/quail/Hong Kong/G1/97
AJ404627A/Hong Kong/1074/99
o6 AJ404626A/HongKong/1073/99
AF218091A/duck/India/319/86
AF156380A/chicken/Beijing/1/94
oo AF156376A/duck/Hong Kong/Y 280/97
AF218106A/avian/China/a17-428/98
AF156374A/chicken/Hong Kong/G23/97
o6 | AF156373A/chicken/Hong Kong/G9/97
44 AF156375A/pigeon/Hong Kong/Y 233/97
AF156379A/chicken/Hong Kong/739/94
AF156381A/quaillHong Kong/AF157/92

AF218105A/Pekin duck/Singapore/F91-5/9/9

100 AF218108A/Pekin duck/Malaysia/F20/1/98
AF156383A/duck/Hong Kong/784/79

AF156382A/duck/Hong Kong/168/77
o8 | AF218093A/turkey/Minnesota/46719-5/88
AF218104A/chicken/New Jersey/12220-1/97
AF218094A/turkey/Pennsyivania/11086-2/88
AF218096A/turkey/Texas/05836-1/89
AF156389A/goose/Minnesota/5733/80
AF218095A/turkey/italy/125/89
AF218088A/turkey/Italy/\V R86/83
AF218098A/chicken/Italy /B/94
o7 AF156384A/chicken/Korea/3834-p96323/96
AF156385A/chicken/Korea/25232-006/96
AF218111A/chicken/Korea/99029/99
AF218097A/avian/Ireland/PV 46B/93
AF218102A/0strich/South Africa/959508103
AF156377A/Duck/Hong Kong/Y 439/97
AF218103A/pheasant/Ireland/PV 18/97
AF218099A/chicken/Germany/90/95
AF218100A/duck/Germany/113/95
AF156390A/turkey/California/189/66
2 AF156387A/goose/Minnesota/38391/95
AF156388A/quail/lUSA/29209/93
AF156386A/shorebird/Delaw are/9/96
AF218086A/turkey/Scotland/70
AF218089A/turkey/Italy/245/84
AF218090A/turkey/Italy/169/85

— ——

= phylogenetic

relationship

between the HA
enes of

Jordanian H9N2

viruses and the HA
enes ofwinusesof

HO'subtype

Isolated worldwide

since 1970s.
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are placed g ’5""‘0 fviruses isolated in'M ddlerEast, 2

. ‘_’G‘é'mmﬂ'lsdate and some Far Easterniiselates, including A/quail//iHeng

' Kong/G1/97 strain which is closely related to the HY gene of viruses that

- caused human-infections, A/HK/1073/99 and A/HK/1074/99. These 2 viruses
shared 95,2%-94,6% homology with HA genes of Jordanian isolates.

= The HA genes of the Jordanian viruses were more distantly related to the HA
genes of other strains isolated in Hong Kong, as A/ck/Hk/G9/97 (90%
homology) and A/dk/Hk/Y439/97 (80% homology).

= The percentage of homology with the Middle East strains, AlckiSaudi
Argbgi)a6/5%/2/99, Alck/lran/11T/99 and A/ck/Pakistan/2/99, varied between 95,8%
an A %.

= The amino acid sequences at the site of cleavage te.IHA1 and HA2 of the
Jordanian isolates were: PARSSR*G. This sequence is identical to those of the

viruses (A/HK/A073/99 and A/HK/1074/99).and it is typical of low,
egenicity. viruses he absence of multib NG acid.




73| ® 1408 NA
81/l @ 1409 NA
100 |@ 1540 NA
42 @ 1453 NA
@ 554 NA
109,1|; @ 802 NA
6 @ 1529 NA
@ 1567 NA
AF508580 A/ck/Saudi Arabia/532/99
AJ291393 A/ck/Pakistan/2/99
AF508579 A/ck/Iran/11T/99
AF156396 A/Quail/Hong Kong/G1/97
100 AJ404629 A/Hong Kong/1073/99
92 L_ AJ404628 A/Hong Kong/1074/99
AF156398 A/ck/Beijing/1/94

97 AF156391 A/ck/Hong Kong/G9/97

43 AF156394 A/Dk/Hong Kong/Y 280/97
AF156395 A/Dk/Hong Kong/Y 439/97
AY849791 Alchicken/TX/298313/04

AF156400 A/ck/Korea/38349-96323/96

AF508582 A/ck/Korea/99029/99
AF203786 Alck/Korea/MS96/96
AY633166 A/mallard/Alberta/17/91
K01150 A/Bangkok/1/79

AY968677 Alturkey/Canada/63

surfacé'ﬁl"(')'f__"'mgeﬁe
NA, the Jordanian
strains showed very high
homology to each other
(99,0%-100%).

All the Jordanian

isolates shewed the
highest percentage of
homology with

A/ck/Saudi
Arabia/532/99rstraims

(96,3%-97,1%).



' - JS— | GENE AéH__;K;_l-SG_/—S) __A_/fIK/91073/9 AfHI§/91074/ A TPRIO0 /1/0
e - N E—— 94,6% 95,2% 96,1%
NA 94,8% 94,8% 95,2%
PB1 90,2% 88,9% 88,3% 87,6% 92,1%

Alck/Jordan/1540/ | PB2 88,1% 88,6% 87,8% 87,5% 88,1% .

(k] M

PA 85,6% 84,4% 84,1% 84,7% 91,4%
NP 90,2% 91,0% 91,3% 91,0% 89,6%
86,9% 91,8%

" NS | 88,5% 87,2% 87,4%

ic relationships between A/ck/Jordan/1540/03 and
HON2, H5N1 and H7N7 viruses isolated from human



e ———

.__the Jordanian isolates: PARSSR*GLEF.

= All'isolates are closely related to each other and to other HON2
strains from ME.

= Nucleotide sequences of HA, NA, PB1, PB2 , PA and NP genes of
Jordanian isolates are genetically distantly related with:HON2
isolated from human A/HK/1073/99 and A/HK/4047/99.

= The HINZ2 viruses are closely related to the Pakistan strain HON2
A/ck/PK/2/199.

il Iii

a@mgﬂeWMHm
S man A/HK/1073/99 |

_'A"B'Eéﬁc@ﬁf mul't‘r?b‘a“ SIC amino aCId sequence at HA_'Ieavage S|te 0
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—_ e_|mporta‘rrce Gfthe geograpFT;a ‘parametet —
strengthened by the similarity between genes of

« | Jordanianrisolates and all genes of A/Saudi
Arabia/532/99 strain and Pakistan strain.

= Phylogenetic comparisons of nucleotide sequences of
HA, NA, PB1, PB2, PA and NP genes of Jordanian
Isolates with corresponding genes of A/HK/4073/99 and
A/HK/1074/99 strains showed that these Jordanian
genes are distantly related with human isolates.

garding.the M gene, the homology observed in this o
dy between the Jordanian m Middle-Eastern:
[Solates ‘H5 i m Pakistan and

ely might suggest a common origin for

el e —— e e ————

this gene.
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~ —countries in Asia and ME.

= Regional collaboration In
sequencing all the HON2 isolates.
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Enhanced Diagnostic Capacity and Control Measures of Some Transboundary
Animal Diseases with Emphasis on Pathology and Epidemiology of Johne’s
Disease/Paratuberculosis in Jordan, Egypt and Algeria

Paratuberculosis (Johne’s disease) in Cattle

Definition: Johne’s disease; an infectious, incurable, chronically progressive
granulomatous enteritis (especially of jejunum and ileum) which affects domestic and
exotic ruminants including dairy and beef cattle, sheep, goats, cervids and camelids

Is it in Jordan: Yes and in Egypt, Saudi Arabia, and in Morocco.
Is it found in milk: Yes?
Is it found in semen: Yes?

Cause: It is caused by Mycobacterium avium subsp. Paratuberculosis.

Does it cause disease in Humans: not confirmed nor disproved. The agent was
isolated from patients with Crohn's.

Microorganism Characterization:

1. Itis aerobic and grows at a temperature of 37°C.

2. It has a rather wide growth temperature range, from 28°C to 43°C.

3. It has an acid-fast staining properties and its dependency on exogenous
mycobactin for growth.

4. UV light had minimal effect on M. paratuberculosis.

5. Mycobacteria are resistance to acidic environments (as low as pH 2.5).

6. Survive in the acidic, humid environments of peat bogs and decomposed feces.

7. MAP can be isolated from ruminant feces, soil, and contaminated feed on
farms with paratuberculosis infected ruminants.

8. Mycobacteria have a very thick cell wall and can survive in the environment
for long time (a year).

Clinical Signs:

The disease is characterized by profuse, therapy-resistant intermittent diarrhea with
high level of bacterial shedding, emaciation (weight loss), and decreased milk
production

Diffuse edema, anemia, and infertility are the dominant late signs. And eventual death
at cachectic state.

Gross and Microscopic Pathology: thickening, corrugation and edema of the ileum
and its mesenteric lymph nodes associated with chronic granulomatous enteritis.

Diagnosis:
Based on clinical signs and laboratory testing:
There are five commonly used diagnostic methods:
1. Culture
2. Direct smear from intestinal mucosa and lymph node parenchyma scrapping.
3. Histopathology
4. Immunohistochemistry
5.PCR
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Prevention and Control:

Why the interest in Johne’s disease:

1.
2.

Apparent increase in the global prevalence of Johne’s disease.

The increasing economic costs and potential trade implications. Worldwide,
Johne’s disease causes great losses for milk producers. The on-farm losses due
to Johne’s disease include (1) reduced milk production, (2) lower slaughter
value of infected cows, (3) sub-optimal culling and (4) diagnosis and treatment
costs.

Johne’s disease has received increasing attention because of concern (not
confirmed nor disproved) over the potential role of Map in some cases of
Crohn’s disease in humans.

Is it hard to control Johne’s disease?

Yes, why?
1. The long subclinical phase (long incubation period)
2. Not sensitive enough Diagnostic test to detect animals in the subclinical phase
of the disease.
3. Once an infected animal develops clinical signs, it is often hard to distinguish
them from clinical signs of other common ruminant diseases .
4. The current vaccines have not yet shown to be effective enough
Control:
1. Testand Cull Cows
2. Cull off-spring of test-positive cows
3. Avoid or eliminate infection using Al from known disease free bulls
4. Correct herd / Environmental management: clean water, health feeding and
grazing, avoid overcrowding.
5. Calf Management — clean colostrums
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Enhanced Diagnostic Capacity and Control Measures of Some
Transboundary Animal Diseases with Emphasis on Pathology and
Epidemiology of Johne’s Disease/Paratuberculosis in Jordan, Egypt
and Algeria

Paratuberculosis (Johne’s disease) in Sheep and Goat

Definition: Johne’s disease; an infectious, incurable, chronically progressive
granulomatous enteritis (especially of jejunum and ileum) which affects domestic and
exotic ruminants including dairy and beef cattle, sheep, goats, cervids and camelids.

The disease is most common in cattle, sheep and goats, clinically affected animals are
usually 2 years of age or older.

Is it in Jordan: Yes and in Egypt, Saudi Arabia, and in Morocco.
Is it found in milk: Yes?
Is it found in semen: Yes?

Cause: It is caused by Mycobacterium.avium subsp. Paratuberculosis. (MAP)

Does it cause disease in Humans: not confirmed nor disproved.The agent was
isolated from patients with Crohn's.

Microorganism Characterization:
1. It is aerobic and grows at a temperature of 37°C.
2. It has a rather wide growth temperature range, from 28°C to 43°C.
3. It has an acid-fast staining properties and its dependency on exogenous
mycobactin for growth.
4. UV light had minimal effect on M. paratuberculosis.
Mycobacteria are resistance to acidic environments (as low as pH 2.5).
6. Survive in the acidic, humid environments of peat bogs and decomposed
feces.
7. MAP can be isolated from ruminant feces, soil, and contaminated feed on
farms with paratuberculosis infected ruminants.
8. Mycobacteria have a very thick cell wall and can survive in the
environment for long time (a year).

i

Clinical Signs:
1. Chronic granulomatous degenerative enteritis that causes intermittent but
persistent diarrhea, progressive weight loss, and eventually death.
2. The disease is untreatable and slowly, the typical manifestation of Johne’s
disease is profuse diarrhea passed effortlessly.
3. Emaciation is progressive and ultimately fatal, but the appetite is retained, and
animals remain bright until the terminal stages.
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4. Johne’s disease in sheep and goats is comparable to that in cattle, occurring in
adults and characterized by chronic wasting. The feces are soft, but there is
usually no diarrhea, except intermittently in the stages progressive.

Gross and Microscopic Pathology: Thickening, in some cases (corrugation) and
edema of the ileum and its mesenteric lymph nodes associated with chronic
granulomatous enteritis.

Diagnosis:
Based on clinical signs and laboratory testing:
There are five commonly used diagnostic methods:
1. Histopathology
2. Culture
3. Direct smear from intestinal mucosa and lymph node parenchyma scrapping.
4. Immunohistochemistry
5.PCR
Prevention and Control
Eradication of the disease and estimation of the prevalence rate in an area are difficult
due to
= The lack of reliable diagnostic method,
= The long incubation period of the disease and the failure to report cases.

Attempted control methods include culling suspected heavy shedders and careful
manure management to prevent oral contamination of lambs.

Suggested manure management strategies include:

1) Avoiding fecal build-up in lambing areas.

2) Avoiding contamination of replacement rearing areas by adult manure.

3) Use of deep bedding and clean pens for young lambs.

4) Keeping ewe fleeces and udders “free” of fecal contamination by shearing or
crutching ewes before lambing.

5) Atrtificial rearing of lambs, including feeding colostrums from a source known to
be Johne’s free.

6) Avoiding contamination of mangers and feed with boots, shovels, wheel barrow
tires, and other cleaning equipment.

Ewes showing weight loss prior to lambing may be suspected of infection and
shedding large numbers of organisms.
Their offspring are more likely to be infected and should not be kept for replacement.

Control of infected flocks grazing pasture may be impossible but suggested control

measures include

1) Identifying and removing heavily shedding animals from pasture,

2) Weaning young lambs early and placing them on clean pasture without adult
contact,

3) Avoiding commingling with other animal species of unknown Johne’s disease
status,

4) Keeping water sources free of contamination.
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Ziehl-Neelsen staining

1e sections deparaffinized and hydrated by thr washes in xylene
minutes each.

2- two washes in 100% ethanol for 1 minute each.

3- two washes in 95% ethanol for 1 minute each.
4- one wash in distilled water for 5 minutes.

5. The tissue sections then stained for 1 hour with TB carbol fuchsin
Ziehl-Neelsen acid-

6- The sections then washed for 2 minutes in tap water.
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	Part I
	a. Situation Analysis
	1. Background and Introduction:
	During the routine postmortem examination of sheep, brought to the necropsy laboratory at the Veterinary Health Center at Jordan University of Science and Technology, we have observed that some emaciated sheep had clinical, gross and histopathological findings compatible with Johne’s disease. Furthermore, during my visitations to some dairy farms in Al-Thlaile, where I performed necropsy, I observed that some cattle were emaciated, weak, and suffered from chronic shooting diarrhea and upon the necropsy I found that they had compatible pathological findings with Johne's disease.  During an awareness and educational campaign that I conducted three years ago to sheep farmers in Ajloun and Al-Moagar, we also observed cases with Johne;s disease in sheep.
	A. Conducted and Ongoing Research Activities on Johne's Disease in Jordan:
	As a first step in understanding the size and the impact of this disease in Jordan, we conducted an interview with twenty sheep flocks, ranging from 50-500 heads, and we found that 75% and 80% of the twenty flocks had a history of emaciation and bottle jaw respectively. The farmers reported that it was rare to see improvement in bottle jaw cases after antihelminthic treatment. They also observed that the emaciation was associated with diarrhea (betherre in Arabic farmer language), and that bottle jaw was not treatable. The farmers believed that diarrhea was not commonly associated with emaciation and bottle jaw together; rather the last two constraints were linked together in many cases. Once the intermittent diarrhea appeared after emaciation, no recovery was noted.  Losses due to such cases were common in all the flocks and affected sheep never responded to treatment. Such cases are called Awaiehiat. The reported signs by the sheep farmers strongly suggested the presence of paratuberculosis among their flock for many years and are suffered economically as a result of this disease.
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	Pathology of Subcliniclal Paratuberculosis (Johne’s Disease) in Awassi Sheep with Special Reference to its Prevalence in Jordan
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	Paratuberculosis In Algeria�Is Algeria really unharmed by this pathology ��PRESENTED BY:�
	Is Algeria really unharmed by this pathology ?�R. BOUZID (1 ,3), M. SOUISSI (1), A.METAI (1) et R.OUZROUT (1)� � (1) Universiy Centre Of  El  Tarf (centre universitaire El Tarf) .Route de Matroha E-mail : Riad.Bouzid@student.ulg.ac.be� (3) Faculté de médecine vétérinaire. Département des sciences cliniques. Pôle ruminants porcs, Bat B42. Bd de colonster 20-4000. Sart Tilman. ULG. Liège� �
	INTRODUCTION��Paratuberculosis is an infectious, enzootic, contagious, incurable, disease with a long period of incubation; it is caused by a slow growing, acid fast bacterium, Mycobacterium avium subspecies paratuberculosis.�The disease is world wide distributed especially in United Kingdom, Netherlands, Belgium, Scandinavian countries and France.�  �In Belgium, the seroprevalence of the infection (analyses by ELISA) cattle would be of 17,4 % [2], in Netherlands of 54,7 % [07].� In France [9], data collected during the last enquiries in relation with  the paratuberculosis prevalence are partial�
	They don’t allow to quantify neither the clinic prevalence  nor the infection prevalence�In the United States, 22 % of the  1008 dairy milky cattle tested belong to the twenty main milk-proceducing states have a prevalence of infected animals superior to  10 % [6], and  9 % of milk-feeding cattle would be touched  by the infection� �Algeria is officially declared unharmed of paratuberculosis  and no real study has been realized up till now�The first part of this work will consist of a bibliographical reminder over this disease ,in the second ,will present some information on the algerian live-stock and the main pathologies declared by the direction of the veterinary services of the ministry of agriculture 
	I.PRESENTATION OF THE DISEASE:� �I.1 Clinical Signs:��In cattle the disease is characterized by intractable chronic diarrhea, emaciation, and hypoproteinemia in animal older than 19 months. In Small ruminants (sheep and goats) the clinical disease is similar to that observed in cattle except that diarrhea dose not occur. Animals lose weight and die after few weeks of chronic evolution. Paratuberculosis present the most chronic evolution from all bacterian diseases.Without any treatment  �(The paratuberculosis present the most chronical evolution of all the bacterian diseases of the cattle)�
	I.2. Lesions:��Macroscopic lesions:� The gross lesions in Johne's disease is a chronic, segmental thickening of  the caudal small intestine, cecum, and proximal colon. Affected segments have a corrugated mucosa that is focally ulcerated. Mesenteric lymph nodes are greatly enlarged,they appear lately ,during the clinical phase of  the disease ,the lesions are only of a weak importance ,indeed absent �The local, and specific lesions interest the intestinal tract and the lmphatic system of drainage .�The initial localization of the infections process and the small distal intestine ,especially the terminal ileum and the ileo-caecal valvula�
	Microscopic lesions:�� At microscopic examination, noncaseating granulomas consist of macrophages with foamy cytoplasm and large numbers of acid-fast organisms. In contrast, sheep, goats and deer can have a tuberculoid (caseating) granulomas in the intestines, lymphatics, and lymph nodes, sometimes with central mineralization. These lesions are composed of well- differentiated epithelioid ells in a whorled pattern and a variable number of Langhans-type giant cells. Organisms are few. Granulomas of either type occur in the regional lymph nodes. 
	Much more precocious than the microscopic lesions would be ,we observe them in the intestine and the corresponding lymphatic knots�The histological examination revel an important infiltration by the macrographical cells of the epithelioid type and some giant cells (cells of  de Langhans). [5,10]
	3. Diagnostic Techniques : � �v Detection with Coproculture :��v it is the most reliable techniques of confirmation of the excretion by the animals l’animal,the results are available  12 to 16 weeks after the reception of samples of feces by the laboratory
	v Detection with PCR :� A polymerase chain reaction (PCR)-based  assay  was developed for detection of insertion sequence of Mycobacterium avium subsp paratuberculosis in animal feces. This technique assay included DNA extraction and PCR assay using commercially kits. It is susceptible, rapid but difficult and expensive technique �v Detection with ELISA :�Put in evidence the specific apparent antibodies following immune reaction of the animal when contaminated,the reliability is less because the presence of anti-bodies over an infected animal by paratuberculosis is not systematic
	No technique presents sufficient reliability�II. Bovin live-stock and the breeding system :��Bovin numbers are difficult to determine with regard to herd fluctuation  of constant movements and the breeding mode of herd and according to the statistics of the direction of veterinary sevices et selon les [8]�
	The number of live-stock is as follows :�Sheep: 8 896 919�goats : 3 272 024�Cattle:1 434 770�Camels : 278 023�
	Sheep predominate with 80 percent of the total, over  eighten million ewes. Goats are in second place with 13 percent of which does comprise half. The cattle herd is small, 1.5 - 1.6 million head of which 58 percent are milch cows. Agro-ecological zones differ in their livestock specialization. Cattle are mainly limited to the north of the country with some enclaves elsewhere. The steppe is the favourite zone for sheep and goat raising, over ninety percent of their total is there, causing serious over-exploitation of the herbage.�80 percent of cattle are in the North, of these 53 percent are to the east and 24 percent to the west with 23 percent in the centre�
	 The main cattle breed, the Atlas Brown, has four sub-breeds:� �1-the Guelmoise has a dark grey coat and is found in the forest zone,� �2-the Cheurfa has a whitish coat and is found in the pre-forest zone, ��3-the Chélifienne has a fawn coat,��4-the Sétifienne has a blackish coat and is adapted to hard conditions. �
	Exotic breeds are represented by: the Dutch Friesian, an excellent milker, is widespread in the coastal region and constitutes 66 percent of improved breeds; the French Friesian is also widespread and a good milker; the Pie Rouge de l’Est and the Montbéliarde are present in small numbers. These breeds, introduced to raise production, find themselves under ecological conditions very different from those of their countries of origin. Although they are imported for their high genetic potential, their performance decreases because of the strain on their metabolism in adapting to the local environment. Algeria’s sheep herd is dominated by three breeds, well adapted to local conditions [1,3,4] �
	As for the raising mode,it is ditributed as follows :�II.1. raising in mountainuous zones  :�Extensive system and in freedom,animals are left free during the first hours of the morning to be brought back to the far mat the end of the day�II.2. raising in interior plains   :�Herds are in confinement in raising buildings,but also in grazing ground during all the year ,the pastures are sometimes restricted to bad qualities (rare and short grass) and constitute at less the essential of the nutrition added to concentrated heyIt exists a type of inter-mediate and sumi-extensive raising where the animals are set free during all the day and in the surroundings of the farm,are confined in a stable where we give them hey��
	II.3. Health state of live-stock�� II.3.1. Main diseases of obligatory declaration in Algeria  [9]�Sheep-Pox� (three centres in  2006, six in 2005, against thirty four centres in  2004), the wilayates (departements) the most affected are : Nâama, Tébessa et Djelfa � �Rabies�This pathology continues to harm in our contry at an enzootic state (871 cases have been declared in 2006 against  907 in 2005) �Bovin brucellosis�An average of 1.00% (2006) against  0.72% (2005)�Caprine brucellosis�Infection percentage is of  5.37% (2006) against 6.03% registred in  2005.�
	Bovin tuberculosis�of 0.25% (2006) to 0.35% (2005) and 0.32% (2004) , besides, in 2006 over 136484 bovins at  20460 exploitations ,the lest of IDR has reveled  368 positive cases. �Other encountered diseases�Various infections and parasitical diseases affect our live-stock, allmixed species�Commentaries and conclusion �It is revealed that all the information available over the animal pathologies in Algeria are essentially drawn from the magazine ( Santé Animale Mondiale  of  the Office International des Epizooties. They are official data communicated in the animal reports,transmitted the OIE (151 member contries)�The reality on the ground is some thing else, the pratician veterinarians often declare paratuberculosis symptoms. 
	This pathology is underestimated in Algeria because it doesn’t provoke attrocious mortality cases similar to big epizooties as the bovin plague ,the bovin contagious peri-pneumonia or the charcoal ,it doesn’t constitue a priority.�Unfortunately ,this period of inattention favours its implantation by active transmission herds� �Generally the breeders sloughter their emaciated animals and less productive before the appearance of clinical signs of the disease before its diagnostics�The paratuberculosis is an important disease regarding its economic impact over the productivity of the breedings 
	The precocious reform,the decreasing of milk production ,reduced fertility,the growing lateness and the increased mortalities are the main consequence of  this disease�In addition the scientific community continues to search to know if it exists a relation between the disease of Crohn (a disease of the intestine that the pathology has a link with the paratuberculosis ) in the human and MAP  �A multitude of studies have been published over this possible link but up till now,they are insufficient to conclude that MAP causes the diseases of Crohn.�On the contrary this potential impact for the public health is more ans more mediatized and could become a subject of auxiety for the consumer�
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