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Proliferative enteropathy of pigs (PPE; ileitis, lawsoniosis) is one of the most common,

relatively new and little-studied gastrointestinal diseases of pigs which cause significant eco-
nomic damage to the pig industry worldwide. The causative agent of ileitis is Lawsonia intracel-
lularis, a gram-negative intracellular bacterium. The incubation period lasts from two to three
weeks, the infection has a high degree of infection. The pathogen is transmitted from animal to
animal by oral and fecal route. In order to study the manifestations of proliferative enteropathy
of pigs on farms in Ukraine, we surveyed 32 farms in 13 regions. The course of PPE was usu-
ally observed with symptoms of gastrointestinal disorders, but the disease brought significant
economic losses. A characteristic symptom of the chronic course in the studied farms of Ukraine
is a slow but progressive weight loss of animals and, as a result, diarrhea and loss of appetite.
Clinical signs of ileitis depend on the form of the course. There are three main forms of ileitis:
chronic form — intestinal adematosis, acute — hemorrhagic enteropathy and subclinical form.
According to our research, the acute form is manifested by pale skin and signs of anemia,
hemorrhagic diarrhea and sudden death of the animal. Pigs weighing more than 70 kg suffer
the most. The pathological picture characteristic of PPE was observed already at the age of
33 days; 62.5% of the dead piglets aged 33 to 102 days were affected by Lawsonia, which was
confirmed by laboratory tests. Pathological examination was observed in the dead pigs of the
rearing and fattening group: duodenum — part initially covered with mucus-fibrin; ileum — thick-
ening of the walls, on the serous membrane dark red grooves like a mosaic, dark blood, blood
coagulates cylindrical forms; mucous membrane is uneven, thickened, intensely red; colon —
stretched through gases, blood dark with coagulates in the lumen; rectum — the contents are
thick to semi-liquid, dark red; mesenteric lymph nodes — enlarged and hyperemic. Pathohisto-
logical changes in the intestine varied. In some parts of the intestine, there were characteristic
of ulcerative necrotic ileitis, and in others — for proliferative enteropathy.
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Porcine proliferative enteropathy (PPE; ileitis, lawsoni-
osis) is one of the most common, relatively new and poorly
studied gastrointestinal disease of pigs, causing signifi-
cant economic losses of the pig industry worldwide [1].

The main causative agent of ileitis is Lawsonia intra-
cellularis — a gram-negative intracellular bacterium.
It penetrates the intestinal mucosa of the terminal part of
aileum intestine and causes excessive reproduction of en-
terocytes. As a result, there is a thickening of the intestine
and a decrease in resorption processes appears, which
leads to a disorder of the gastrointestinal tract [3-5, 7].

The incubation period is considered to be between
two and three weeks. The pathogen is transmitted
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from animal to animal by oral and faecal transmission.
The piglets that are still drinking the milk can become
infected after having a contact with the sow’s faeces.
PPE is transmitted through the birds, rodents, various
equipment for animal’s care, transport.

There are clinical forms of of ileitis: chronical form
which is an intestinal adematosis, incisive which is a hae-
morrhagic enteropathy and subclinical form (table 1).

Lawsonia can occur worldwide, especially in the
countries and regions where pigs are intensively farmed.
It does not matter whether there is intensive or extensive
form of farming, and what are the differences in techno-
logical processes and capacities [2, 6, 8, 9].
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Table 1. Pathological changes in PPE
depending on the location of the lesions

Pathological diagnosis Pathological changes

Porcine intestinal
adenomatosis (PIA)

Abnormal proliferation of cells
of the intestine submucosal layer

The destruction of cells
after proliferation,
the intestinal wall becomes thin

Necrotic enteritis (NE)

. o Inflammation of the terminal part
Regional ileitis (RI) of the small intestine
Porcine hemorhagic

enteropathy (PHE) Bleeding in the small intestine

The economical losses of ileitis in subclinical and clini-
cal forms are very significant and depend on the age and
number of infected animals and the level of morbidity.

Recent analysis confirmed that from 30% to 100%
of farms have been infected with the Lawsonia intra-
cellularis. For the farms the morbidity varies from 12% to
26.5%. According to the other sources, the infection level
can even reach 30—-70% of pig population. The lethality
among affected pigs is higher than 40%. The spreading
of the disease and high level of transmission lies upon
the risks of endemic spreading [10, 12].

This paper presents the results of the studies of
proliferative enteropathy spreading in pigs in Ukrainian
farms, the first cases of which are described here in
2008-2009.

According to our research, 653 blood serum sam-
ples of pigs of different age groups from 17 domestic
farms with a population of 40,456 sows revealed 46.4%
of seropositive animals. Seropositive pigs were found
in all analysed farms, namely 74.0% among sows,
79.6% among repair pigs, 2.5% among piglets for rear-
ing and 59.8% among pigs for fattening. The epizootic
situation in the country requires detailed assessment
and in-depth analysis [11].

The aim of our work was to study the manifestation
of proliferative enteropathy of pigs (ileitis) on farms in
Ukraine.

Materials and Methods

The research was conducted in the laboratory of
bacterial diseases of animals in the Institute of Veteri-
nary Medicine NAAS and in some pig farms in Ukraine.
During the research studies, 32 farms of 13 districts
were surveyed. The research was conducted on pig
farms of different capacity using different technologies
of pig breeding. Pathohistological examinations were
performed in three basic farms with a full cycle of de-
generation of pigs in Donetsk (population of 90 thou-
sand pigs), Cherkasy (population of 20 thousand pigs),
and Kirovohrad regions (population of 60 thousand pigs).

These farms grow pigs of the following breeds: Large
White, Landrace, Duroc and local breeding.

The diagnosis on proliferative enteropathy was estab-
lished comprehensively on the basis of epizootological,
clinical, pathological and laboratory tests. The biological
samples were obtained from slaughtered pigs of dif-
ferent age groups (from the age of 21 days till the end
of fattening) with the characteristic signs of ileitis.

Clinical studies of pigs were conducted according
to generally accepted methods in the practice of veteri-
nary medicine, taking into account the technology of pig
breeding, feeding conditions, the state of implementa-
tion of sanitary and hygienic rules for keeping animals,
which are the risk factors of the appearance and devel-
opment of a disease.

The necropsy of dead pigs was performed by the
method of post-mortem examination. Samples for histo-
logical/histopathological tests were taken from the ileo-
cecal foramen (first sample), in 5 cm from the base
(beginning) of the cecum (second sample) and in 10 cm
from the upper proximal part of the colon (third sample).
The samples for histological examination were carefully
placed in a 10% buffered formaldehyde solution pre-
serving sensitive surface of the mucosa. All the samples
were marked for further identification. The samples were
poured into paraffin. The sections 4-5 um thick were
sliced and stained with hematoxylin and eosin die
according to the classic protocol.

Results and Discussion

Epidemiological monitoring, clinical and patho-
logical studies on the proliferative enteropathy (PPE)
among pig population in Ukrainian farms were con-
ducted (fig. 1).

The course of PPE was usually observed without
any specific symptoms, but the disease inflicts signif-
icant economic losses. One of the typical signs of the
chronic course in the observed farms of Ukraine was
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Fig. 1. Regions of Ukraine covered by monitoring studies
for proliferative enteropathy of pigs
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a progressive decrease of body weight in animals be-
cause of the diarrhoea and refusal of feed. In some cas-
es, the disease was accompanied by fever, abortion
of sows or sudden death. Such different symptoms
were observed in each study pig farms where ileitis
was diagnosed.

The animals with the signs of anorexia, marble
mucous membranes, dark blood around the anus died
within 6 hours after manifestations of diarrhoea symp-
toms (fig. 2-3).

Necropsy revealed the symptoms in the pigs of the
rearing and fattening group: the initial part of the thin in-
testine was covered with mucus-fibrin plaques; ileum had
the thickening of the intestinal walls, local haemorrhagic
spots on the serous membrane. Coagulated blood had the
cylindrical form of clots; mucous membrane was uneven,
thickened, intensely red staining. The colon was stretched,
dark red with coagulated blood traces in the lumen.
The rectum content was from a thick to a semi-liquid with
a dark red colour. The mesenteric lymph nodes were
enlarged and hyperaemic (fig. 4-5).

The pathological signs were typical for PPE and
were detected in pigs at the age of 33 days; 62.5% of
the dead piglets infected by Lawsonia were between
33 to 102 days old, which was confirmed by labora-
tory tests. The affected intestines were taken from
44 dead piglets of the rearing (n=24) and fattening
groups (n=20), 63.6% had ileitis signs and 36.4% had
intestinal haemorrhagic lesions.

The pathohistological changes of intestine varied by
the severity of disease. In some sections of the intestine
they were typical for ulcerative necrotic ileitis or for
proliferative enteropathy.

The pathohistological studies of the thick intestine
revealed the enterocytes desquamation in the cilia
apical parts, the enterocytes proliferation near the base-
ment membrane and the number of goblet cells was
decreased. Thickening of the intestinal wall occurs due
to the proliferate cells accumulation in a mucous mem-
brane as well as the intense lymphoid cells infiltration.
These processes accompanied by the hypoxia: vessels
are empty containing only single erythrocytes. The re-
duced activity of intestinal lymph follicles was detected,
and their centres were enlightened and empty (fig. 6).

The germinal layer the crypts contained a large
number of goblet cells as well as the malformation of
the retention cysts.

The pathomorphological changes were found in the
intestines of piglets infected with Lawsonia intracellularis:
villous and almost absent of a coagulation necrosis,
decrease of villous size; the inflammation process was
localised in the form of infiltration mainly with histio-
cytes and in less numbers of leukocytes, eosinophils,
neutrophils. The crypts were compressed by the cells
due to enterocytes proliferation. A significant reduc-
tion in goblet-like cells or their absence was detected.
Smooth muscle cells were hypertrophied, swollen,
inflamed. Peyer’s patches in the crypt, manifestation
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Fig. 2. Uneven livestock
due to ileitis

Fig. 3. Pig’s diarrhea:
from liquid to watery feces
(chronic form of ileitis)

Fig. 4. lleum. Thickened walls,
dark red color, blood coagulation (a);
the mucous membrane is uneven,
thickened, hyperemic (b).

Pig’s age is 125 days

Fig. 5. The pig’s ileum is
thickened due to proliferative
enteropathy caused by
Lawsonia intracellularis (a).
Mesenteric lymph nodes are
enlarged and hyperemic (b).
Pig’s age is 75 days

Fig. 6. Fragment of the colon wall

near the ileocecal opening in 145-day-old piglets.
a — intestinal wall;

b — transudation of the submucosal layer

of the intestine
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of necrosis, haemorrhage, granulosa infiltrate, other
intestine lesions including haemorrhagic necrosis,
swelling of mucosal and submucosal layer were de-
tected during our studies.

Histological tests are important diagnosing approach
for detecting heavy pathological changes in the intestinal
system of infected pigs.

According to foreign researchers, the disease is
widespread in all countries of the world, where the pig
industry is developed. Proliferative enteropathy (ileitis)
in pigs is one of the most common diseases of the
digestive tract which affects piglets of older rearing and
fattening groups. It is associated with significant economic
losses which are expressed in the animals’ mortality,
reduced growth rates, the impact on feed conversion,
the cost of control measures.

Prevention of infectious gastrointestinal diseases,
including ileitis, in pigs is of great importance. In order to
prevent ileitis, along with specific prevention and thera-
py, there should also be organizational, economic, tech-
nological, veterinary, zootechnical and other measures
aimed at increasing the overall resistance of animals.
Also, the maximum reduction in the concentration of micro-
organisms — pathogens in the premises.

Common risk factors for proliferative enteropathy
in pigs are constant filling of the pigsty without sani-
tary breaks, poor hygiene, unperforated floors in the
premises. Stress (transportation, high housing densi-
ty, herd regrouping, etc.) further reduces the immunity
of animals. Insufficiently satisfactory conditions in the
premises (cold, drafts), poor quality feed or a sharp
change in their composition are also risk factors.

Suitable chemotherapeutics for the prevention and
treatment of PPE are tiamulin, tetracyclines and macro-
lides. Resistance to Lawsonia intracellularis is an ex-
ceptional phenomenon due to the inability to transmit
resistance by non-chromosomal means. A live vaccine
is used to prevent Lawsonia intracellularis-induced
gastrointestinal upset syndrome in pigs.

Conclusion

1. Conducted diagnostic monitoring of proliferative
enteropathy of pigs on farms in Ukraine and proved
the significant spread of the disease, which causes
significant damage to the domestic pig industry.

2. Pathological examinations of dead piglets revealed
that suckling piglets have no signs of ileitis, the patholog-
ical picture characteristic of PPE is observed at 33 days
of age; 62.5% of the dead piglets aged 33 to 102 days
were affected by Lawsonia.

3. The results of histopathological studies indicate
that the causative agent of ileitis Lawsonia intracellularis
causes profound pathological changes in the digestive
tract of pigs, which affects the functioning of all organs
and tissues of animals, which lead to severe disease
and death of animals.

Prospects of Further Research

The choice of research work is due to insufficient study
of the disease and presents the results of research,
including epizootological monitoring, clinical signs, patho-
morphological changes, diagnosis, development of mea-
sures to prevent and control PPE in pig farms in Ukraine.
The domestic pig industry suffers from diseases of
infectious etiology. PPE also belongs to economically
significant diseases. Therefore, the study of the epizoo
tic state of PPE in pig farms in Ukraine, methods of its
diagnosis are relevant and promising for solving prob-
lems of prevention and control of the disease.
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MposiBu nponicdhepaTuBHOI eHTeponarTii cBUHeW (ineiTy) y cBuHorocnogapcTBax YKkpaiHu
(miarHOCTUYHMIA MOHITOPUHT)
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IHCTUTYT BeTepuHapHoi MmeamuuHm HAAH,
Byn. [loHeupbka, 30, M. Knis, 03151, YkpaiHa

MponicdepatuBHa eHTeponaria cBuHei (MEC; ineiT, naBcoHio3) € ofHieto i3 HANMOLUMPEHILLUX, BiAHOCHO HOBMX Ta MarnoBUBYEHMX
LLIITYHKOBO-KULLIKOBMX XBOPOD CBUHEN, AKi 3aBAA0Tb 3HAYHUX EKOHOMIYHMX 3OMTKIB ranysi CBMHapCcTBa Y BCbOMY CBITi. 30yAHWK ineiTy —
Lawsonia intracellularis — rpaMHeraTuBHa BHYTPILLUHBLOKMITUHHA BakTepis. |HKybauUiliHWA nepiog cTaHOBUTL Big ABOX 4O TPbOX TUXHIB,
iHdbeKLis Mae BUCOKWI CTyNiHb 3apaxeHHs. 30yaHWK nepeaaeTbCs Bif TBApUHW A0 TBapUHK opanbHO-deKanbHUM LWAsSXoM. 3 MeTo
BMBYEHHS NpOosBIB NponicpepaTMBHOI eHTeponarTii cBUHel Ha depmax YkpaiHu byno obctexeHo 32 rocnogapctea 13-Tm obnacten.
Mepebir MNEC 3a3suyait MaB CMNTOMM po3rajy LUNYHKOBO-KULLKOBOIO TPaKTy, NpoTe XBopoba 3aBaaBana 3Ha4HUX eKOHOMIYHMX 36UTKIB.
XapaKTepHui CMMNTOM XPOHIYHOro nepebiry B ocnimKyBaHMX rocnogapcTBax YkpaiHv — MoBiflbHe, ane nporpecuBHe 3MEHLLIEHHS Macu
Tina TBapwWH siK pe3ynetar Aiapei i 3HwkeHHs aneTuTty. KniHiyHi 03Haku ineity 3anexars Bifg cdopmu nepebiry. Po3pi3HaoTb OCHOBHI Tpu
opMu nepebiry ineiTy: XpoHiuHa hopma — KULLKOBUIA afemMaTos; roctTpa — reMopariyHa eHTeponarisi; cyokniHiuHa dhopma. 3rigHo 3 Ha-
LUIMMW OOCTISKEHHAMM, NPOSIBM FOCTPOI hopMmn — BRigicTb LUKipK Ta 03HAKM aHeMii, remMopariyHa fiapes Ta pantoBa CMepPTb TBapUHW.
Hanbinblie notepnatoTe CBUHI Macoto Tina noHaa 70 kr. MatonoroaHatomivHy KapTuHy, xapaktepHy anda NEC, cnoctepiranu Bxe
y 33-geHHomy BiLj; 62,5% y naTpo3TuHi 3arnbnux nopocAT BikoM BiA 33 Ao 102 AHIB ypaxeHi naBcoHieto, Wwo Byno niaTeepaxeHo na-
H6opaTopHUMM JOCHiAKEHHAMW. 3a NAaTONOroaHaTOMIYHOIO AOCNIMKEHHS Y 3armbnmx CB1Hew rpynu AOpoLLYBaHHSA Ta BiArodieni cnocre-
piranu: ABaHafusaTMNAana Kuwka — YacTuMHa Ha noyaTky BKpuTa crm3o-ibpuHoM; knyboBa KuLLKa — NOTOBLLUEHHS CTiIHOK, Ha CepO3Hili
060moHLi TeMHO-4epBOHI 6opo3eHkM y hopMi MO3aiku, KPOB TEMHA, KPOB'siHI KOarynaT LmMniHapuyHoT hopMu, cnnsosa 06orMoHka Hepis-
Ha, NOTOBLLEHa, IHTEHCMBHO YepBOHa; 06040Ba KULLIKa — PO3TArHYTa Yepes rasu, KpoB TeMHa 3 KoarynsTaMmu B NpOCBiTi; NpsiMa KuLlka —
BMICT ryCTWUIA O HaniBpiaKoro, TeMHO-4epBOHNIA. Me3eHTepianbHi nimdoBy3nu 36inbLUeHi Ta rinepemoBaHi. [aTonororicTonoriyHi 3aMiHn
Y KULWEYHUKY Bynu pisHOMaHITHUMU. B ogHUX QinsiHKax KWULWEYHUKY BOHW Bynu xapaKTepHUMU Arsi BUPa3KOBO-HEKPOTUYHOIO ineiTy,
a B iHWKX — Ansa nponicdepaTuBHOI eHTeponarii.

Knro4oBi cnoBa: nponicdpepatmBHa eHTeponartis (ineit), aiapes, cBuHi, Lawsonia intracellularis
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