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LIV1-VACCINC8 AGAINST VIIWS DISEASZS OF ANIMALS

(Following is the translation of an article by hAton Maqor, pub-
lIthed in the Grman language periodical Zent. hak, 191; 1963
pages 37-50o. Translation performed by Constance L. lust.)

A transition is taking place in our fields and on our farms which can-
not be Judged yet in its sociological and economic effects* Nov tasks are
placed before the veterinarian who is responsible for the welfare of the
animal herds, in the extensive change which is occurring in ap'icultureo
Todaq, under the effect of industrialization of agriculturep demands are
made on house-animals which are more specialised and often mrre unnatural
than in earlier times. Through better bygenic treatment and conditions,
better feeding, etc. they are no longer fully exposed The consequences
are disturbances in health, which results in a higher susceptibility to
Infectious dise•aes, which often appear in stock as well as in work animals.

The crowding of large herds in relatively mall areas In farm and
feeding or milkig stations has created a danger of epidemics whose ser•oumsea
is not yet fully recognised, Thi danger is most serious on pig-and fowl
farms, where several thousand animals are often cwded into a very mall
space. bat even beef raising is beginnin• to be subject to a similar pro-
cosa of Oindustrialinationw In an animal population which lives under
such crowded conditions, an epidemic can spread unchecked and the ge=
that caused it can, under certain conditions, beams ever more virulent
in the swift passage from animal to animal. Moreover, in the course of
this quick spreading, the geru often undergoes a series of selective changes
and utations which often lead to a Ispecialisatiocm of the germ In character-
istics which were not dominant before the beginning of the epidemic. This
differentiation of viruses in the course of epidemics has long been a
recognised fact. mzt since the discovery of tisqus cultures, in which
we can artificially produce hoc~eds of virus-passages in a relatively
short tim and stid the individual selective and matation processes experi-
mentally and under controlled conditions, we know more about this important
epidemiological process and reoognis the danger of epidemics in massive
herds.

In addition there Is the large volum of trade and travel, which pro-
motes the spread of viruses to a degree never before experiencod. hily
our herds are infected with new germ with which the animals have had no
prevlou contact, and against which they therefore have no natural protection.
Zwen the anismi epidemics which were formerly localised for the moat part
in the tropics have approached our borders throughe temtional travel -
and especially by airplames. Epidemics Like african hog- hore pl ,
rind•erpest, afriotan and asiatic hoot and mout disease, bim-tonge in
sheap# lung Infections of beef and pock infeetlots of shepp, eml to mamt~im
a few, threatea to ) a perma mast danger to ow heds.
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Veterinarians, veterinarian institutions and Science are following
this development carefully. We are forced more and more to abandon the
traditional individualistic anial-mdicine in favor of collectve =mHlMv
that is the prevent care of herds and entire animal populations. The
"keeping healthpy is nov roe important than the cOuniI.O

"The best spe•i•ic preventive method;for the protection of 4W hard$
against infectious diseases has proved to be propbylactic innoculation.
These iuoulations are especially important 1, •n of ,iru-genrated
epidemics, because wenher up to i6 b virus diseases
with either chemicals or antibioticse as is possible In the case of bacterial
diseases,

Large medical circles still hold to the belief that it is very simple
to combat ania epidemics. The ill and infected anmels, as well as those
suspected of being infected are slaughtered suitable isolation techniques
are used, and the epidemic is controlled. Vhis im on have been partialy
true, but today this is not enough, although we are be no meane ready to
abandon our old and tested nothods of combating epidemics with slaughters
isolation and infection. Under certain epidemiological conditions the•e
are still the best methods of controls not to mention the fact that we have
not yet been able Io innoculate effectively against all dangerous epidewics,
even though science is working feverishly at the developient of newer, better
means of innoculation. %here are maa other points that mist be taken
into account, e.g. the character of the epidemic, its effect on people,
and the structure of the farm.

The search for the most effective methods of combating anizal epideom a
is, therefore, contingent upon many factors and it mest be determind aew
for each occasion, which mthods are to be used, In the c ombating of chron-
ological infections of a creeping natures like beef tuberculosis for example,
the relentless slaughter of all infected animals has proved to be most
useful. And in the treatment of herds infected with brucellosis, it is
still necessary to resort to slaughter. On the other hands it nust be
clearly stated that the old methods of the veterinary authorities have
failed in the treatment of ,mmuv other epidemics, especially those that
spread rapidly and ae highly contagious in the present agricultural sta-oetue
and under conditions of constant contamination from butside.

Under these cnditionse, 'rophylactic protective innoculations are the
mans with which anial hubea-ry can be freed of the constant difficulties
which sweep over it again and again with each new epidemic. The center
of interest is the live-virus vaccines which combat virus diseases of
animls.

The basis of the development of live-virus vaccines against animal
diseases are the sam as those in human medicine. The names of Jenner,
Pasteur, v.oBhring and Rhrlich stud at the beginning. All current live.
virus vaccines in huan- and animl medicine contain a- virulent or weak
virulent, but still reproducing virus strains, which no longer produce a
cyclical general llness with infection of the wpioal organs after sint-
able application of the peoeen or animal. at saie they retain their
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specific inising and antigenic propertiens the innoculated. being i2
protected against falling 1.11 for a certain period of tise.

The production of vaccine. is carried but br went of test animafls,
chicken embryos, or tiLssue cultures in the usual w.o

In order to obtain useful virus strains one uses the traditional
methods of selection and mutation in various hoslkqstain.. As starting
material for the virus one should,, if possiblej, use original field material
with a broad antigen spectrum, the following procedures have proved them-.
selves Lu practice or are being tested further:

I* Constant passages an small test animals or in chicken- pige*=
or duckembryos,

2. Constant passages In homologous or heterologous cell cultures
in which the mediva, pH-valuo or temperature can be changed It desired,

3. Clone-Selection process with the help of the Plaque-or Ndd-
dilution technique,,

4&. Isolation and passius on of virus-material from harvests that
have been stored for some time at a lower temperature :in various hostsj,
especially in cell cultures,

%. changes between homlogous and heterologous hosts, perhaps using
e~rycm Ccell system,

6. Suzbcultivation of latently infected cell cultures or of sirigle
cells from infected cell cultures which were not destroyed br the virus
replication, followed by the raising of the virus In primWz culturesj,

7o Separation of genetically heterogeneous natural virus population
Lu an electrical field (biological evaluation of the constants of motion
of -the different virus particles) and selective breeding of the notable
particles*

The oldest and at the sam tim the most successful procedure for
obtaining suitable virus strains is still the search for related natural
virus types with the same iummunsatiom spectrum. The classical eaqiple
of this is the Vaccine virus which has common antigenic and Immniuing
components with TaMe -virus and which has been used successfully to
vaccinate againstE -wj=8since the time of R. Jennr. The parallel
to this Lu animal medicine is the Pitnpc virus* It has 1iamnising
characteristics similar to Fowl ogkiiius and-Qeen used for a long
time to innoculate fowl agaImE no - .in the meantime the similarar
between the Varice-, 9ow p2gkg-, !j~ne and Noune oft virus and be-
tween j~ _ vii of beef and the sheep, pocG~rrus and between the
filbre.a- and of rabbits.

In recent years a amw development has began Ln the field of re.ated
4priportlies between various virus typeno It began with todiscovery f
the relationship between the xmea~s and ftaupe irs Jtar theGM
lanitt of the Rinderpet viLrus was discovered. Today it% is ecnsidered
certain, that there are closely related and iommelegieallY similar

proprtion beftae thase thRe vIruse-tes, ~Idk are, beue, ef a
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differ.nt nature from those between the above-mentioned podwm viruese.
Ver7 recently further relationships between various different virus types
have been uncovered: between the Adeno virus (type 4) of the human and
the hepais virus of the dog and a as imla relation between the diarrhea
virwsof c-attLe and the ho72-M virus (1-6). These relationships have
not yet made it possible to vaccinate against the Staupvirus of dogs with

a messle virus or against the hog plague with a diarrhea virus in the
sense of a complex inmuuity as in the case of protective innoculation
against pocks, but they do encourage further research, perhaps in the
direction of para-specific vaccination. In the search for new-vaccine
strains this development must be followed closely. Similar t~onshi4

nust certainly exist between many other virus types, which could perhaps
be useful for innoculation. For example; Rhino tracheitis of cattle and
Herpes infection were until recently considered to be Svidual oompletely
uncomnected virus diseases* Today we know that both diseases are caused
by the sawe virus type and that there are no serological and immnologiaee.-
differences between the causes of these two diseases. There mW perhaps
exist similar relatio.4 sz4ps between human and animal virus dimeases.

In any case, human and animal medicine should work much mose closely
together in this field than has been the case previously, and devote more
time and money to comparative virology.

Avaccination campaign with live-virus vaccines Il ads to a decrease
in the infectimon-rate and morbidity. The live vaccines immise better
than vaccines from inactive viruses and they provide protection that is
more certain and Lats longer. It is especially important that innoculation
with live vaccines leads to a-omlu immuity, that is, to humorary and
cellular iaunation processes, like those that would result from the natural
course of an Infection* This complex protection is especially Important
in diseases that affect the macus membranes, since the humoral protection
provided by innoculation with Inactive viruses, is not adequate to a osbat
these diseases alone, A further advantage of live vaccines is the shorb
time lapse between vaccination and the beginning of imminity. Live vaccime
can therefore still be used successfully in situations where an epidemie
has alread begun in a beard.

Bat all live vaccines have disadvantages as ell as advantages.

7he situation is very similar to human modicine. Many live vaccines
produce a certain amount of danger for the patient and for his surroundingsp
since it is not always possible to find the proper combination for maxim
effectiveness against the disease as well as a minimm of harmful side-
effects for the patient. If the attenuation pz oess is carried too far
the imnizing qualities are quickly lost. A certain amount of replication
of the vaccine vir is necessary in the patient to assure a sufficient
nu er of imuniing pwcesses. The live vaccines therefore have a mch
stronger effect an the patients system than do theoe made from inactive
viruses. The course of the vaccination is dependent not only on the virus
strain used, but also on the swooptibility of the patient to the reaction
as well as his resistance. While it Is possible to malyse the biologioal
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characteristics of the virus strain ezmctlys which makes it a kw=u factes,
the reaction of the lidilvidual patient in unbxon.u

With most vaccine materials the strain i.. released in some minner
into the surrounding area. Non-immized subjects may be endangered IV
this procedure. Likewise the danger to humas must be recognised. A@
example it would be imp~ossible to vaccinate agrainst, iruses of dog or
rinderpest with weanjs vimu* Thevaccination of horse- and rinderpcz
with variola. virus would be dangerous. lioweverpvary little attention is
given to the processes. While humans are protected with poxvaccines,
however, every now and than a number of poz outbreaks occur In animals
especially in beef, horse and pigs. Other live vaccinse Of hkuus mast
also be scrutinized more carefully in this conection.

In animial medicine the behavior of the vaccine virus in the vaccinated
subject is of isportanoe. If a viremia, exsts for longer prosafter
inoculation, then the virus could be deposited (and replicate) In the
inner organs such as lymph nodes or bone marraow Ahm these animals are
then slaughtered the virus could be carried throughout the world especially
In fromn meat, products.

Also undr discussion is whther rapid passage of the vaccine virus
in tUe .atural host am lead to a reversion of virulence. This IsnatclzJ
important In nmased animal eolonies, where the virus can ran through
passages very rapidly. Also the so-called spontaneous nottations which
my occur during replication of the vaccine virus are potentia.2y7 dangerous.
30a the vaccinated audmusa the Altered virus appears along with the know
vaccine strain. Tte smitated, strain is then, of course ezbremly difficult
to &sesy

With live vaccines omapletely different conditions exsats for the
veterinary authorities than with inactivated vaccines, Often a general
vaccination is In order and the neighboring states (lands) are of maoessity
involved.

With live vaccines of animls there is a greater danger of contamination
with foreign sailent" viruses which are not easily detected than in hun
medicine. For vaccine production cell systemi are used which could harbor
latent infections of various viruses. For example when using chick srobs.a
for vaccine production contamination with all those viruses that art carried
in chickens is a very real possibility. lbsidem Salmmonllas, various pplo
"te and TB bacteria chick sahos my carr various chicken viruses., 2he
most Important are leukosis vizus, Newcastle virus chick bronchitis virus,
Poettacoeix-Gruithosis virus, *hick encephalities, 6Zl virus,, and GAL virus
which belongs to the Ademovirus proup. If live vaccines awe prepared
against fowl viru disease Utilizing chick hErY~e, then the a sie
of a foreign viru Is especlaEL2Y dangerous sime the maw hosts after vae-
eiastics are again ohhlaems. Ia this commction fad Pon vacelas, vuedass
against fell pest and chi nk beWAlts vaodwa wre loqirsamit



Coll- culturDemp regarless of whethr the a" prmr culturesorZ
permanent strains., may contain latent virus infoections, 2s eonditamis
became known generally in monkey kidney oultures during the production
of the polls virus vaccine. This in very s1ullaor in other almal call
cultures.

The latent infections of host system during vaccine production is
also becoming more important in nov developments in the area of viruses
as a cause of t sre. We know today that, besides the widespread autonommo
tumor inducing viruses, many other viruses (perhaps all) are capable of
influencing the c•ll genome and induce tumors this way. This process is
dependent on many other factors, such as genetic constitution as well as
pbyiological reasons. Changing hosts appears to play an important role
in this phenomenon. An infection with beterologous virus pes may be
dangerous, since it cannot replicate optimally in foreign host systems.

The considerations to use live vaccines In animal medicine are based
In large part on economic factors. Basically a vaccine is only utilised
when the cost of vaccination is considerably less than the damage resultiq
from infections Since live vaccines can be produced cheaper, they are
ginin more Importance in animal medicine. For example, for the treamnt
of a chicken, which has a production value of (2 MEl DButache Jhzk 0.50
cents) only vaccines which cost much less an be employed.

The total loss during an epidemic or llness is calculable from the
number of cases times the average loss per sick or dead animal. The total
costs of vaccination are comprised of nuber of animals times the cost
of vaccination. This simple comparison cannot be made for every case.
Often the total loss iL an animal population resulting from an infection
is difficult to determins. Various stages of infections are possible in
an epidmic, sometimes the classical type is seen, other times sucalinical
infection result, and still other times latent infections occur which are
carried along in the hosts. A typical case is hog pest. In marn cases
of virus infections of the respirator7, digestive and reproductive organs
the virus mere2y prepares the way for bacterial or Wootio infections
which are much more dangerous than the original virus illness. Economic
factors do not always represent the best, or only, way of looking at the
problem. The imnndsation of our dogs against rabies or hepatitis is
a case. The woth of valuable animals cannot only be measured in terms
of moneye. evertheless, the economic considerations naturally are dominamt.

The method of vaccination with live vaccines is also determined ty
economic factors in most cases in animal medicine.

The cheapest and simplest method of dispensing the vaccine is via
the diinking water. An example is the vaccine put into drinli water
for atypic fowl pest. They are the so-called lentogenous strains (1
La Sota, F-strain) neuropathologie Index cannot exeed 0.2 in day-ol
chicks. The virulence of this strain is rather weak. In GermeM only
the production of the vaccines of strain N, as per Ritabner 1948, Is
pernitted. This produces so ill ss after Intracereboal inoculation in
day old chiwcs. U vasgem is Isolated from e*rns or from tim culture.
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Since the Hitchmer N~ -virm multiplies readily in piLg-kiLdney cultures,
without losing its ihnuunsingt properties, a vabcine can be sub which In
free Of Other fowl viruses (7, So 9o 10). The Ilitchuer driaklzag-water-
vaccine has found general useful is.e Chicks of between 3-4i days old
can be vaccinated safely this way. Bait, sine the iummity does not
last in these yOV% animals, Vaccination is done several tims, Cknera3W
these animals are, vaccinated first at 1-4i weeks of age,9 the second tin
at 8-12 weeks and again just prior to maturity (abcility to l&V eggs)*
Whil, laying theY can be vaccinated every 4i mnths. Broilers in the
U.S.Ae awe only vaccinated once, when 10 days old. This ismnity lasts
unti time of slaughter. After vaccination these animals are under
"?StriMaa obeervation because of the release ce the vaccine virus.

Other drink-water-vaccines of fowl are those agains infectious bron-
chitis of chickeans,0 and chick eneh0a'lts Both vaccines are made
in embryomated eggs, but are not entirely seatifactory and are consequently
forbidden in Germany. 3 zto because of the high incidence of chick en-
cephalcoqelitis the introduction of this vaccine is being considered
despite the relatively high Virulence Of the Vaccine sftrain.,

A drinking-water-vaccine for hogs (analogous to polio vaccine) is the
cultured vaccine against Teschen, ilness of hogs. TMe base is an attemmated
Tesohen virus (mMr than 100 passage in hog kidney cultures). It protects
young hogs after intracerebral or intraspinal aimn1.stration (11, 12).
Sim@e vaccinatOn Of pig against polio Is prohibited in Germsaw, we have
no practical experience in this regard. Presently we treat this ilomes

1(Kenulig?) (Neuile - club) killing?

Similar to the waterw vaccines are aerosol vaccines. This method
is also used mainly with fowl. All the vaccines nticmned. ea4ier for'
the water route can also be aerosolized. usually this route of vaccination
in not used Initially, but rather as a 2nd or booster vaccination.

Other Special vaccination procedures especially with fowl are the
eye drop method, anus or other noous membranes. These methods are used
whi'le still relatively virulent. They are not allowed in Germany. An
ezaqle is the vaccine for fowl laryugotracheitis. Here the vaccine :W
Put On the throat mcouM membrane. The virus in to cause a localised
reaction there without infecting the respiratory organs. Iinity develops
in 9 days end lasts for I year. After 7-9 days the vaccine viru cannot
be found in feces or In the trachea. An i] al are vaccinated at 2-4 waths
Lof age. The vaccine is made from eggs and contais 50% glyohrins (13o 24),

Theucous membrane is rubbed with a brush until slightl radish., The
Vaccine strains sh1ould preferably cONtain a wide Ismnization spectrum.
The vaccine has been used in the eye method also, Ila reaction is ma1d
and Isaity lasts 1 year.

Intransafl vaccination is also used with fmowl Tis method wm also
be use with larger an11OL a 110ege1 (16) developed a live vaccine for par&-
influminsa -3- infeations of beef which mwa aadoastered intramnassawly
This virm is widespread in beef herds and caume.-wo respirato:y quadrome



The virus was attenuated via 83 passages in calf kidney cultures. Vac-
cination of young calves is possible even if they are still protected
passively via colostrums. Greater protection is afforded if after 1 year
a 2nd vaccination in performade Beef 1:un infetions can also be prevented
tv intranasal vaccination. Fgg vaccines are commoz6 Partia immunityLwst for one year. Protection lasts as long an ater a natural infection (2)0

Cutaneous vaccination should be mentioned. This is, of course, well
recognizsd from pock-vaccination of humans. Similar methods are used with
fowl in animal medicine* About 20 feathers are plucked on the upper leg
and the vaccine is rubbed in. This is also called the feather-follicle
method. The vaccine is derived from pigeon pax tirus. The vaccination
against Pustulardermatitis of sheep and goats is also a cutaneous vaccine.
These live vaccines are made from tissue culture and vaccination is carriod
out via aeedles injected wuder the tail (17). Iummisation protects for
at least one year.

All other live vaccines against virus infections of animals are
adikunitered intramuscularly (perenterally) or subcutaneouslye These
are the vaccines against distempter and hepatitis of dogs, african horse
pest, rinderpest, blue-tongue virus of sheep, sheep pox, hog pest, american
Lorse encephalo4elitis, louping ill of sheep, infectious rhinotrachertisp
virus-diarrhea of beefs Vzonatosis of rabbits and hoof and mouth diseasee
Several of these are not completely satisfactory and are still under
further developmnt; hoof and mouth disease, horse encephalowelitis,
aoamnavosis of rabbits. A complete chapter could be devoted to distemper
vaccination alone.

In connection with hoof and mouth disease it should be mentionedi
Dispite the effective inactivated vaccine against hoof and mouth disease
no good live vaccine has been developed, even though marq labs throughout
the world are working on this problem. In several countries attenuated
strains are available. Their efficacy is being tested presently. The
strains were attenuated via chick embryo, rabbits and via the mouse.
Large-scale field trials have been performed in Africa, Near East and in
South America. It was found that the vaccines were either too virulent
(a high percentage of infection occurred) or the vaccine did not iumunise
wello. In Goerman we have tried to attenuate the strain via tissue culture.
The results of trials showed (thus far) that the live vaccine was more
effective with no side effectso However, in actual field trials our re-
sulte were extremely disappointing. The attenuated strain behaved mach
differently here. Yany vaccine-infections resulted. This is further
complicated by the many strains (7 types). Presently we are using genetically
defined strains. As soon as these results come in we will publish further
data concerning this. We were most interested in vaccinating our hogs,
which were difficult to treat with the inactivated strains. We can't
treat hoof and mouth disease effectively until both hogs and beef can be
iuunised oompletely. It is our experience that hogs wil only be protested
optimally with live vaccines if the individual farmer is willing to accept
a certain - ,ut of 'IIaess because of vaccnation. These sllnesses
usuall do ot bother the animals more than a few dWs. It Is likely
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that a totally itnoo-us (mild) vaccine will not be forthcoming. Dmever,,
even before then much further work wiil be needed until a practical live
vaccine for hoof and mouth disease is available.

Thus far the discussion has concerned itself with topics about live
vaccines which are already in use in animal medicine. Ubt all of them are
completely effective or without side effects. The umber of vaccines in
use is, however, so large that vaccine-caondas not be used for the
individual animal types, as is sometimes dome in human medicine. Of meat
value are combination-vaccinesp which sim-ltanecUs an act against ev-
eral i1lnaeses.

Fially I would like to discuss the diseases of our animals for which
we have no vaccines as yete Generally these are virus diseases which leave
only a umnima or no imnnity. Two groups have to be differentiated.

Group 1; african hog pest, infectious anemia of horses and the large
group of tuor causing viruses (leukosis eta). lot much about the patho-
genesis of these diseases is 1mn as yet, a vaccines are still far in
the future. It is possible that for som of these infection no vaccines
will ever be made. We use other methods to cobat these diseases today
in veterinary medicine.

Group 2; diseases of respiration, digestion, reproduction which affb
Raw animals. The most important to us are beef and calf illnesses and
grippes of pigs. It will be difficult to develop vaccines against this
group of illnesses, but not impossible.

A definite characteristic of beef and calf illnesses is the great
affinity of the pathogens for mucous membranes of the respiratory, digestive
and reproductive system. The pattern of illness is for this reason seldom
specific for azr particular pathogen. The characteristics of the illness
rather depend on nmrous factors; virulence of the pathogen, secondary
bacterial infection (or m•cotic) which often determine tne severity of
"illness. A resistance factor of the host and conditions In the surroundings
also play an important role. Another major role in played by the colostrum
which the young receive from mothers quickly after birtho Dep nding on
the quality of the passive protection the infection may take other coursese

Clinically either the picture of feverous breathing-sickness or that
of a feverous enterites is seen, and mized forms of both can occur. Epem-
demiologically the diseases appear especially in the fall in cattle popa
The different germs that are responsible for the diseases are widespread
in our cattle herds. The herds develop active immnity with increasing
age. Therefore the infections appear preferentially in yo fully saw-
ceptible a4ials The active immune cattle transfered their protection
to the young via the colostrum. This passive imunity diminishes within
a few mae, afterward the youg animal is fully susceptible again. Dery
cattle population has to ward off different germ and wusaly become Iond
onl to those strains in their specific areas. Mlan new calves are bmo t
they Are exposed to the germs and thus become luftuted. Mw7r year ow
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herds have to contend with several types of infectionso The germs,
organism population of surroundings not only work together in causd
illness in marV different ways, they also depend on each other at the
beginning and end of an altercation.

For a long tim we were ignorant of these complex occurances. Since
we are now aware of them, we see possibilities for the development of
vaccines which may be able to protect our animals propbylactically. A
thorough study of the pathogenesis shows that most often the host-germ-
reactions occur locally. Only later, and not always is virus transmitted
to other cel systems and organs responsible for antibody formation via
blood and the lymphtic system.

From an imological point of view, these processes often have little
effect on the overall host, so that the invading gem does not ome into
direct contact with the sites responsible for Immunity, These infections
can immunize certain sites rapidly such as membranes, without protecting
the total host. Therefore a second infection may be elicited by the same
Perm.

If one takes into account the epidemological, pathogenetic and
immunogenic characteristics it na be possible by correctly using vaccines
to immunize artificiall against these virus illnesses which appear
primarily locally. The artificial immunization may even be more effective
than that resulting from the natural infection. The animals may be in-
mmnised locally cutaneously via macous membranes and then simultaneously
parenterally to protect them from infections that occur in a cyclic
fashion. In practice we vaccinate intranasally and intramuscularly]
This method of vaccination has a further advantage. We can vaccinate
calves immediately after birth, because their passive immunity cannot
diminish this artificial immmizatione The maternal protection is purely
humoral. With intranasal protection an effect is exerted on the mucous
membranes of the periphery which are not well prctected by the passive
method. The vaccine-virus can accumulate in these areas and can initiate
the imune responses.

With the respiratory and digestive illnesses of swn similarly
complex mechanisms are probably involved. In all these illnesses infection
agents can be isolated which until now have been characterized only partially.
Next to virus types important pathogens here are pplo (SEP agens) organim,
germs which stand intermediate between viruses and bacteria.

Pplo organisms and Miyagava organisms are widespread in animals and
man. The tlyagawanellen are involved in bird and pig, as well as cattle
illnesses. They have been implicated in cattle encephaloauelitis and
for mastitis. Psittacosis and ornighosis germs are also in this group.
Pplo infections play a major role in pigs and in respiratory illnees
of fowl. It is an important wask for the science of immamolog to develop
vaccines to protect our animals prophylactically against these widespreads
sometimes harmless, sometimes pathogenic, organism.. Perhaps live vaccine
will also be developed here. This is for the future, but if our animals
are to be proteeted adequately it wDi have to be done.
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I have tried to discuss the moat Iuportant problems in connection
with l1TS-Taccins protection against virus infections of our anitml
stands. Much is still vnszplained, but ve can be satisfied with the
accomplishments thus far, Eepeciafl-, in the area of preventivy vaocinati;m
great progress has been achieved in the last years, MW vaccines have
been developed recent•3j to go along with the inzr others already in -•s
Knowledge about the replication mechanim of the pathogens its pathogmai
have helped greatly in developing vaccines, however, mih more work Is
needed in this direction. Not only are individuals and whole populations
protected against vlkness and deaths bat modern vaccines helped to lessmn
tUe great epidmmological, eocial-medicals political and eo0 L probl .
which ocustotl treaten mm with danros Infectious dimsms.
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