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Summary

Recently, onset of bacterial disease, especially infiltration of chronic respiratory diseases have been 
increasing at high rate. The main cause of these diseases are originated from inappropriate sanitary 
management and slow progress in introducing system and herd free system, which are the base of 
productivity improvement in bigger pig management. Methods for the prevention and removal of these 
diseases, are divided into four categories. The first category includes prevention and removal of 
infectious diseases by organizing strict animal quarantine, enforcing vaccination, and legal regulation 
and disposal at the time of outbreak. The second category includes improvement of production sys
tems. This purpose can be achieved by discontinuing the open herd system, which brings on the 
invasion of foreign pathogens and replacing the system by the closed type of farm. To Continue eradi
cation process step-wisely by performing the all-in all-out system at every pig pen or herd level is 
also effective for this purpose. The third category includes introduction of herd free system can be 
achieved by repopulating conventional pigs with SPF pigs. If these means arc unrealizable from 
economic or technical viewpoint, medicated early weaning system is perfomed. This system consists 
of disinfection of pigsty at pre-postpartum stage, application of drugs to pregnant sows and new
born piglets in accordance with the medication program, and early weaning and rearing of newborn 
piglets in isolation. The fourth category is sanital leading by veterinarians, aimed to , eliminating in
centives for diseases through diagnoses. Their main activities include periodical monitoring and impro
vement leading on each responsible subject.
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Introduction

Pork is a quite important source of animal 
protein for the people of Southeast Asia. With 
the recent fair progress of the industrialization 
of pig industry, farrow-to-finish consistent opera
tion system (also called as closed type of farm) 
has been taking the main part of the feeding 
form. In industrialized pig management, produc
tion rationality is being undertaken by treating 
a herd of pigs as one production unit, on the 
assumption that every individual of a herd is 
healthy at all times. As herds became larger and 
as production became intensified, the significance 
of animal health in pig enterprise became obvious 
and many guideline for disease control are offered 
(Alexander, 1986; Radostits and Blood, 1985). 
Therefore, continuation of sound swine industry
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is an important matter not only to a pig farm 
manager but also from a viewpoint of promoting 
livestock industry. The figures in the table 1 are 
those reported to Livestock Industry Bureau, 
Ministry of Agriculture, Forestry and Fisheries 
after having been investigated by 202 Livestock 
Hygene Service Centers in 47 Prefectural govern
ments all over Japan. Judging from the present 
state of the onset of swine diseases, however, it 
is clear that the kind of disease occurred and 
incidence of the disease have been changing to 
a great degree with the change in feeding form 
and feeding scale.

As is evident from table 1, regarding the 
recent circumstances on the onset of diseases in 
Japan, viral communicable diseases have been 
disappearing sharply, especially enteric infectious 
diseases such as transmissible gastroenteritis 
(TGE), porcine epidemic diarrhea (PED) and 
porcine rotavirus infection (PRV). Parasitic disea
ses have been also decreased and are not so big 
problem except diseases showed here. On the 
contrary, main cause of the infectious disease of
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TABLE 1. MORBIDITY OF SWINE INFECTIOUS DISEASES IN JAPAN

Diseases -
1984 1986 1988

farm head farm head farm head

Viral diseases
Aujeszky's disease 24 941 3 175 59 9,491
Cytomegalovirus infection 0 0 0 0 1 450
Parvovirus infection 28 147 7 35 8 104
Transmissible gastroenteritis 69 5,396 11 2,626 5 952
Rotavirus infection 1 80 0 0 1 400
Porcine epidemic diarrhea 36 4,502 1 56 0 0
Swine influenza 14 2,100 1 60 4 734

Bacterid diseases
Respiratory System

Actinobacillus pleuropneumoniae 39 593 100 951 68 3,267
Atrophic rhinitis 245 2,036 168 1,291 100 2,873
Mycoplasma hyopneumoniae 170 1,505 156 1,504 16 613

Digestive System
Colibacillosis 194 2,765 119 2,842 81 4,393
Swine dysentry 110 3,518 138 2,211 81 1,082
Salmonellosis 8 269 .4 112 5 290
Necrotic enteritis 32 543 31 699 6 96

Others
Edema disease — — 38 218 28 2,895
Swine erysipelas 289 619 414 978 701 1,483
Exudative epidermitis 9 131 27 1,100 25 709
Actinobacillosis 82 870 103 1,847 62 662

Parasitic diseases
Toxoplasmosis 63 804 202 784 41 779
Hog mange 68 1,766 61 1,261 13 241
Trichuriasis 21 357 20 411 15 261

pig nowadays is bacterial infectious disease, 
especially respiratory infectious diseases such as 
actinobacillus pleuropneumoniae (APn), are inc
reasing, in addition to a high frequency infiltra
tion of yet chronic diseases such as swine erys- 
ipelus (SE) and swine dysentry (SD).

There is a characteristic tendency that the 
larger the scale of commercialization and enlar
gement of swine industry, the onset of respiratory 
disease have been increasing. These diseases 
originate mainly from the infection of various 
infectious agents. However, combination of other 
factors, such as predisposition of pigs and inap
propriate feeding environment and sanitary 
management, are concerned in these diseases in 
many cases (Thrusfield, 1986). Though prevention 
and removal of infectious diseases, especially 

chronic diseases, are not easy to achieve in fact, 
the aim of this paper is to describes complete 
disease control programme suitable for the 
Japanese pig industry, provide a detailed, step 
by step description of the following four levels 
of disease prevention together with a discussion 
of the likely success in relation to other workers 
experiences.

(a) Prevention of disease introduction into 
Japan-control of exotic diseases.

(b) Improvement of production systems to 
reduce the incidence of disease including the use 
of vaccination, closed herds, etc.

(c) Development and encouragement of the use 
of specific pathogen free (SPF) stock (discuss the 
advantages and disadvantages of the various 
methods of producing SPF stock and the risk 
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of breake down).
(d) Basic management at the individual farm 

level such as hygiene, environmental control and 
nutrition.

Act니al Methods of Disease Control

Organization of prevention of epidemics
Most basic factor required for the prevention 

of epidemics of domestic disease even in what 
countries is to establish a solid organization of 
prevention of epidemics. Prevention of epidemics 
is roughly divided into two cases. The first case 
is to prevent invasion of new exotic disease. 
Prevention of invasion and transmission for 
communicable diseases is made by import restri
ction and strict animal quarantine for import. 
For this purpose, systematically and functionally 
solid structure of quarantine is required as well 
as investing the structure of quarantine a strong 
authority. In Japan, a total of 32 animal quaran
tine stations have been established at airports 
and harbors throughout the country, where strict 
quarantine is being performed for domestic ani
mals and animal products imported, especially, 
from foreign countries from which onset of any 
new exotic disease has been reported.

1. Obligation to notify outbreaks of epidemics:
Obligation to notify outbreaks of disease is 

essential. In the case of outbreaks, legal regulation 
and disposal (for instance; no movement, isolation, 
no admittance, slaughter policy, etc.) are perfor
med. In Japan, outbreaks of infectious diseases 
which inflict serious damage to livestock industry 
and those which get livestock management into 
trouble are obligated to be notified as the legal 
communicable disease (12 pig diseases which will 
give the most serious damage are listed) and 
notifiable infectious disease (3 pig diseases are 
listed), respectively, in order to prevent growth 
and transmission of infectious agents and eliminate 
the source of infection. Regarding other diseases, 
information on the outbreak is directed to be 
notified.

2. Prophylaxis and prevention of prevalence:
For prophylaxis and prevention of prevalence, 

firstly, enforcement of vaccination on vaccination 
program is indispensable thing. With regard to 
diseases against which specific vaccines have 
already been developed, it is necessary to enforce 
vaccination in accordance with respective vacci
nation program. In Japan, 2 kinds of vaccination 
program are established (table 2). One of them 

TABLE 2. VACCINATION PROGRAM FOR PIGS IN JAPAN

Vaccines
Age 
of pig

The Kind 
of vac.

Route 
of inoc. Schedule of vaccination

AR B. sow Killed s.c. 2 times at the age of piglet,
2 times after insemination

N. piglet Live s.c. 0—7 days old

Erysipelas B. sow Live s.c. 2 times/year (6 month interval)
Weanling Live s.c. 1st: 50~60 days old, 2nd: 80~90 days old

Apn* Piglet Killed i.m. 1st: 35〜50 days old, Bodster: 15〜30
days later

JE B. sow Live s.c. 1~2 times (2 weeks before prevalence)

Parvovirus B. sow Live s.c. 1st time at 1 month before insemination,
infection Killed 2nd time at 4 weeks interval

TGE B. sow Live i.m. 1st time at 1.5 month after insemination,
2nd time at 2 weeks before farrowing

N. piglet Live oral 0~3 days old

Hog-cholera Piglet Live S.C. 30—40 days old

B: Breeding, N: Newborn * Apn： Actinobacillus pleuropneumoniae
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is for breeding sow to give passive immunity for 
their piglets. Other program is for piglet and 
fattening pigs to give active immunity for them. 
Secondly, serological survey is also very important 
to disclose carrier pigs. Thirdly, maneuvers for 
the prevention of epidemics, mainly exotic diseases, 
are performed in Japan by local governments as 
the core.

Establishment of the just explained organi
zation for the prevention of epidemics which are 
important to swine industry is a prerequisite 
factor for preventive measures against infectious 
disease and sanital improvement at each swine 
farm. Since pathogenicity and communicability 
of bacteriums are not so strong in general in 
comparison with those of viruses, bacterial infe
ctious diseases do not become pandemic. Nowa
days, however, disregard of conditions for phy
siological function of pig, such as overcrowding, 
can be seen frequently at large scale swine farms 
due to the introduction of intensive methods. 
Under such rearing conditions, every pig contacts 
always with diseased swine have resulting in 
increase in morbidity and expansion of transmi
ssion. In this way, certain bacterial diseases 
started to become indigenous under such imperfect 
rearing conditions, like overcrowding, and are 
now inflicting damage to pig in spite of their 
low transmission ability. In spite of the high 
morbidity, most of these bacterial diseases are 
low in mortality and the damage becomes evident 
only as a form of reduced feed efficiency. These 
diseases, therefore, are generally called ''obstructive 
disease of the productivity", and bacterial respi
ratory diseases and various kinds of diarrhea 
are included in this category.

Improvement of the production and supplying 
system of pig is the first step to be applied to 
the eradication of these diseases.

Improvement of production and supplying system 
of pigs

1. Closed herd system：

The former open herd system for fattening 
pig operation has a high risk of bringing invasion 
of various foreign pathogens at the time of the 
introduction of newly feeder pigs from out side. 
In addition, the risk of bringing on invasion of 
foreign pathogens is high even in the case of the 
breeding sow operation as the operation becomes 

extensive form, and the damage is serious once 
the invasion starts.

Closed herds, as far as practically possible, 
are operated without contact with other swine 
unit. The closed herd is usually not free from 
disease-causing agent, but the animals are in 
balance with adequate immunity. Scuh immunity 
is very difficult to maintain in open herds. On 
the contrary, completely the closed herd system 
(fallow- to- finish consistent operation) in which 
breeding and fattening are made consistently 
hardly requires introduction of foreign pigs, and 
all contacts with foreign pathogens are avoided, 
would probably have a very low level of losses 
from infectious diseases. Such a system is advan
tageous I for herd control, such as prevention 
of invasion of carrier pigs, and can achieve herd 
immunity (Svendsen et al., 1986). J.n Japan, the 
proportion of closed type of farms has been 
increasing from year to year and, in 1988, reached 
44% and 80% in terms of the numbers of farms 
and pigs (figure 1), respectively. However, com
pletely closed system is difficult to maintain and 
implement for the fanner and persistent existence 
of chronic diseases, such as atrophic rhinitis (AR)、 

Mycopiasma hyopneumoniae (MHm) and APn, 
has been found in many pig farms of the closed 
type yet. Invasion and persistence of theses chr
onic diseases are chiefly originated from imperfect 
production system of pigs, herd free system and 
sanitary management which are the base of the 
closed type of farm.

2. All-in aU-out system:
In fattening pig operation, continuous opera

tion system of pig house has advantages, such 
as efficient use of a pig house, but causes accu
mulation of infectious agents, high incidence of 
diseases and imperfect sanitation for herd pro
phylaxis. Tielen (1978) has indicated in investig
ation for relation between housing management 
system and incidence of lung lesions that the 
incidence are influenced by source of pigs, house 
operation, moving rate and operation size (table 
3). Nielsen (1980) also showed that the incidence 
of pleuritis have increased as the herd size become 
extension in continuous production system.

In the current fattening pig operation in 
Japan, the incidence rate is the most high in 
respiratory infectious diseases, such as AR, APn 
and MHm, and SD and other bacterial infectious
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-------------------- (No. of farm) ---------------- (No. of head)-----------------------
100 80 60 40 20 0 20 40 60 80 100

Year----------------------------------------------------------------------------------------------------------- -------------
(%) (%)

Figure 1. Transition of numbers

Breeding pig operation
Fattening pig operation
Farrow to finish operation

of farm raising and raised pig in Japan.

TABLE 3. RELATIONS BETWEEN HOUSING-MANAGE

MENT SYSTEMS AND INCIDENCE OF LUNG 

LESIONS IN PIGS AT SLAUGHTER TIME

System factor Percent

Source of pigs
Same farm 16
One outside farm 16
Two outside farms 25
More than two outside farms 23

House operation
All-in, all-out 14
Continuous 19

Moving among houses
N 이 】e 16
Once 19
M이than once 22

Size of operation*
< 100 8
100-200 J6
200-300 19
> 300 23

Tielen (1978).
* Number of places for a 100-kg pig.

diseases. Therefore, it is essential to introduce 
the all-in all-out system for pig management even 
if the closed type of farm can not be adopted. 
This system has many advantages, such as pre
vention of transmission of diseases without contact 
with other pig units in pig farm, elimination of 
the accumulation of infectious agents by the 
disinfection of housing unit following slaughter 

and easy herd prophylaxis at each batch entering 
or production unit.

However, for the purpose of performing more 
accurate eradication of swine diseases, it is nec
essary to apply the purification to pig individuals 
themselves, because complete eradication can not 
be achieved sometimes when the eradication is 
performed singly by the improvement of managing 
system by introducing closed type of farm or 
all-in all-out system. Actually, eradication of swine 
diseases has been performed in various forms.

Introduclion of herd free system
Herd free system for pig disease currently 

performed in mainly European countries, is based 
on the Swedish pig Health Scheme in 1951 
(Basinger, 1984). In this system, pig farms perform 
improvement of sanitary conditions according to 
an established sanitary management guideline. 
In order to effectuate such a plan, existence of 
a main organization who promotes and controls 
the plan is essential. Such a plan should be 
performed as a whole district or a nation-wide 
operation rather than by each swine farm's own 
effort, though the plan is not always effective 
when it is operated in different countries.

Accordingly, numerous attempts have been 
made to eradicate specific diseases from herds 
without resorting to total depopulation. One of 
the earliest methods was that of medicated early 
weaning.

Infection and transmission of swine enzootic 
pneumonia and AR are mostly originated from 
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a sow. medicated early weaning system is, 
however, an effective and practical method for 
the prevention of such maternal infection. This 
method is generally performed by administering 
large doses of an antibacterial agent to newborn 
piglets, early weanlings and sows. Many kind of 
antibacterius are developed, however, susceptibility 
test of the drugs are indispensable before use. 
Because of failure of this system probably results 
from lack of sensitibity test or failure of drugs 
to completely eliminate the organisms.

1. Medicated early weaning (MEW) system:
Recently, the MEW system (Alexander et al., 

1980) has come into wide use in Japan as a herd 
free system for pig diseases at each pig farm unit, 
because it does not require any special facility 
or equipment but can be performed relatively 
easily. This system consists of cleaning and dis

infection of prepartum farrowing house, medica
tion of pregnant sows and newborn piglets 
(prepostpartum, 5 days) and weaning and rearing 
in isolation of five-day-old piglet (figure 2). The 
trials of this method are effective particularly in 
eliminating respiratory diseases. In this system, 
repopulation of all of pigs in farm is performed 
bymaking the first free pig into breeding sow. 
The results of trials method are encouraging.

However, farm repopulation with SPF pigs 
can be regarded as a more effective method of 
herd free system, particularly for large herds.

2. Repopulation with SPF pigs :
Repopulation with SPF pigs is the only 

well-tried method for establishing new healthy 
herds from diseased herds. This is achieved by 
establishing a new SPF pig farm or by replacing 
conventional pigs by SPF pigs. However, the

Diseases Time of medication after birth

Atrophic rhinitis 
(spray intra-nasal)

Mycoplasma 
hyopneumoniae

Actinobacillus 
pleui'opneumoniae 
(addition to feed)

^8 hr 7 d 14 d 21 d at weaning

7 d 7 d 7 d
杉么多％7 d 7 d 〃 FW亥乏孩分绍

Others： Colibacillosis (septicemia: 2〜3d, neonatal diarrhea: 3~5d) 
Swine dysentry (5〜lOd)

hr : hours d : days 您多多多! : period of medication

Figure 2. Actual program of early medication for prophylaxis.

replacement of conventional pigs has many dis
advantages from a managerial point of view, 
because it is necessary to disinfect the site, equ
ipment and instruments for a pig hourse and 
empty the pig house by performing all-out of 
the conventional pigs under rearing. In addition, 
partial repopulation of SPF pig farm has been 
ended in a failure in most cases. Popularization 
of SPF pigs in Japan has started in 1968, almost 
at the same time as in European countries. 
However, the popularization has been making 
slow progress. For example SPF pigs in 1985 
were only about 60,000 (ca. 5% of the total 

number). Such a slow progress may be regarded 
as a result of the private initiative type in Japan, 
while the repopulation with SPF pigs in European 
countries has been popularized under the lead 
of governments. The establishment of primary 
SPF herd is a difficult and also expensive. It is, 
however, easier, quicker, cheaper, and more rel
iable to establish a secondary SPF herd from 
a primary one.

Leading of feeding and sanitary managements

Disregard for the physiological function and 
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decrease in the resistance for diseases in pigs, 
both due to the simplification of feeding mana
gement and overcrowding, are the main cause 
of the high incidence of chronic diseases in large 
scale pig farms. On the other hand, enteric 
infectious diseases, including Colibacillosis, are 
most frequent in conventional small-and medium-si 
zed pig farms. Therefore, proper leading of daily 
feeding and sanitary managements are important 
from the viewpoint of the prevention of invasion 
of infections agents and elimination of disease 
incentives.

1. Regulation of feeding management.
(I) Management of entering pigs: As shown 

in results of Tielen and Nielsen in advance, limit 
the source of supply, stop the movement in pig 
house, the unit be as far away from other pig 
herds and be performed all-in all-out rearing at 
every herd or pig pen, became assurance for them 
to suppress and control of enteric and respiratory 
diseases. (2) Rearing density: Keep proper rearing 
density of pig and do not inflict stress to pigs 
in order to prevent decrease in the physiological 
and immunological function. (3) Proper feeding: 
Perform proper preservation control of feed in 
order to prevent the feed from contamination 
of microorganisms, putrefaction and fungal gro
wth. (4) Floor of pig pen: Fermented sawdust 
is being used frequently as bedding material in 
Japan, in order to keep warmth and protect legs, 
in addition to another purpose to deodorize pig 
pen from a viewpoint of preventing recently 
arising animal waste pollution problem. However, 
introduction of fermented sawdust is causing high 

incidence of endo-parasitisms, such as swine 
trichuriasis and swine ascariasis, and mycobacterial 
infection. Therefore, selection of properbedding 
material and periodical medication are required.

2. Standard of sanitary management.
(1) Environmental regulation: Regarding a site 

for pig farm, it is essential to take atmospheric 
temperature, the wind and humidity into due 
consideration. (2) Farm facilities: As shown in 
table 4, principal equipments and sanital facilities 
are more filled up in farrow to finish operation 
farm than in other type of farm. This fact have 
indicated that owner as closed type farm have 
more concerned for sanital management. Further, 
establishment of a quarantine pigsty and keeping 
of environmental temperature, humidity and 
ventilation of the pigsty at appropriate levels are 
also essential factors as sanital management. (3) 
Prevention of invasion of infectious agents: 
Restrict visitors and cars, prevent invasion of wild 
animals, birds, insects, etc., and daily cleaning 
and establish disinfectant equipments are required 
for prophylaxis.

3. Vaccination.
Apply injection of given vaccines in accordance 

with the vaccination program for hog cholera, 
Japanese encephalitis, porcine parvovirus infection, 
swine influenza, TGE, AR, SE, etc as shown in 
advance.

4. Medication of antibacterials and antibiotics.
Apply drugs according to the prescription and 

medication program, in order to prevent infection 

TABLE 4. POSSESSION RATE OF PRINCIPAL EQUIPMENTS AND SANITAL FACI니TIES WITH PIG INDUSTRIAL 
TYPE IN JAPAN

Management type

Breeding farm Fattening farm Farrow to finish 
operation farm

Automatic water supplying apparatus 22* 28 63
Automatic feeding supplying apparatus 11 15 36
Feed storage tunk 23 36 72
Sewage treatment plant 6 15 27
Compost and barnyard manure room 43 41 63
Liquid manure tunk 55 56 76
Vacuum car (night-soil truck) 5 13 27

possession rate: %. Investigated in 1988.
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and onset of persistently existing chronic diseases.

5. Sanita] leading.
Proper leading of daily feeding and sanitary 

managements are necessary to prevent onset of 
pig diseases. In addition, monitoring and inspecion 
of pig diseases by clinical and serological diagnoses 
are effective for early detection of diseases and 
carrier pigs. In Japan, veterinarians at Livestock 
Hygine Service Center in each prefecture are 
periodically taking charge of these leading activ
ities. Especially, systematic sanital leading has 
started in 1971 as a main task of Livestock 
Hygine Service Center. Recently, the Center has 
introduced various analyzers and computers for 
use in the investigation, and these instruments 
are now contributing greatly to the improvement 
of sanitary management at small-and middle-siz 
ed pig farms.

Discussion

Under consolidated organization of prevention 
of epidemics, introduce of herd free system and 
improved production and supplying system are 
essential for continuation of sound swine industry. 
However, repopulation with SPF pigs for intro
duction of herd free system has been making slow 
progress in Japan. The reason of slow progress 
of repopulation with SPF pigs may be regarded 
as result of the private initiative type in Japan, 
while the popularization in Eyropean countries 
have been popularizedd under the lead of gove
rnments. Moreover, little resistance to disease of 
SPF pigs compared with conventional ones is 
another reason of slow progress with the popu
larization in Japan. So that, daily feeding and 
sanital managements are the most important 
factors for the purpose of maintaining free system 
from endemic disease.

Bacterial respiratory infectious diseases are 
observed all year round in Japan. This is due 
to the increase in the scale of . livestock manage
ment and also industrialization of management. 
Although sanitary management is improving, 
overcrowding and stress due to the pursuit of 
profits remain as the main cause of such disease.

In addition, breed improvement of pigs has 
made significant advances lately, showing remar
kably high performane of meat production and 

reproductive activity. On the contrary, these new 
breeds have weak biological protective function 
and are infected easily with various low patho
genicity causative agents, and overcrowding is 
accelerating these disadvantages.

Virulences of frequently occurring diseases, 
such as AR, MHm, APn, PRV and Aujeszky's 
disease, are relatively slight, and clinical symptoms 
of these diseases are chronic. However, most of 
these diseases are difficult to purify, because they 
bring on carrier pigs and come into persistent 
existence easily. In addition, development of 
vaccines for these diseases are making slow pro
gress, because the causative agents frequently 
result in local infection upon respiratory organs 
and digestive tracts as well as maternal infection 
and most of the agents have many serotype ones, 
such as APn, Escherichia coli and PRV.

In consequence, profound knowledge and 
techniques about sanitary management are 
required for future hog raising, and success in 
pig management depends on the quality of health 
control.
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