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- The body’s first: line of defense against disease’

- rupted it .provides a wall agalnst penetration of

“

“Livestock and  poultrymen spend millions of
dollars annually to protect their livestock and poultry
from infectious disedases. Numerous factors are in-
volved in the entire ‘protection process, many of
which cannot be controlled by.the producer. Dis-
ease resistance is the interaction of numerous bio-
logical activities within the animal’s body.

Skin - The Body’s First Line of Defense

is the skin. When the skin is not mechanically dis-

numerous disease- producmg microorganisms- that
lare contmuously in contact with it. Examples of
“ mechanical penetration are bite wounds such as

iﬁ. from rabid dogs or cats- or-the deep penetration
- of nails o forks that provide an opening for the

protection offered through its continuity, the skin

tetanus-producing * organisms. In addition to the

~ provides various acids and enzymes that counter-

act disease-producing microorganisms that are present -

‘ - in the environment. -

Mucous Membranes -

‘Ah‘(‘j)t“hér

,"fAnother example of a first line defense is the
mucous membranes that line body openings such
as the mouth, eyes, reproductive tract and digestive

' tube. These membranes also have a number of ways
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of fighting infection.. They produce enzymes and
{acidity-alkalinity) which counteracts
infection. Many. cells making up the mucosal lining
have " whip-like . projections known as cilia, which

extend into the body openings. They have a whip-

like action with a rapld forward motion that helps
to catch and expel foreign bodies such as disease-

M/C‘producmg germs. The - secretions of the mucosal

. cells attract foreign bodies which are expelled in
“secretions such as the nasal discharge. The mucosal

~cells may also be:involved in what is described as

: . blood flow to the area.
‘increased numbers of white blood cells to the area

Line of Defense

CQ .

local |mmumty This is thegggd&uon of antlbodzes
in a specifc area of the body such as the mucosal
lining of the upper respiratory tract or the mam-

mary gland. Local immunity is temporary, as it is

lost when the cells: producing it deteriorate. De-
terioration is a contlnuous process of the mucosat

cells.

" The mucdSaI' Iining has nunﬁero'us microorganisms

_ that live continually on its surface. These are known
.as normal bacterial flora, and their presence aids in
‘counteracting _
“ganisms. In someé instances, chemotherapeutic agents.

invasions of disease-producing or-

such as antibiotics may actually be harmful in that -
they destroy the normal  bacterial flora and open

the door for mvasuon of dlsease producmg organisms. . -

Inflammatlon

‘ The signs‘of in>frl‘émm’ati‘o*n‘ inéluaé&swelﬁhgk, heat,

‘pam and redness at the site of the wound or injury.

Swelling indicates: that there is an increased fluid in
the region; heat and redness indicate an increased
Inflammation encourages -

t0 act as phagocytic cells-and increased antibody

‘production, formation ' of fibrin clots to hold dis-

ease organisms in the area, increased fluid which
will aid in diluting the toxic materials in the wound

_site and increased temperature which will counter-

act the growth of some infectious organisms.

White Blood Cells Help anht D:sease -

Phagocytosw (To Eat)

We ‘can visualize the skin and mucous membranes

-~ as the‘wall of a fort protecting the body against
invasion” of disease-producing germs.

‘ if the fort's
wall 'is broken or penetrated, the body must resort
to other means of protection. As in the military
establishment, there are “’specialized services’' in
the body to counteract the invasion of disease-pro-
ducing organisms. One of these protective systems

“is known as the phagocytic system.
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Like the Marines,.
activated and is hrghly effective. The system is made
up- of various white blood cells known collectively
as phagocytic cells. These cells’ {or body- -protecting
Marines) are located throughout the body but pri-
- marily in the blood, spleen; lymph nodes and bone
~ marrow. Some of the cells are mobile and can readily
move to the area of invasion or wound. Others are
static or attached to.the lining or spaces within the
body organs. The phagocytic cells have a keen sense

- of recognition and are attracted to undesirable or "

- foreign objects within" the body. Phagocytes' attach

to the foreign obrects such as bacteria or viruses and :
. engulf (eat) them. If the phagocytes are successful,
they destroy the dlsease producing organisms. if the ’

7 microorganism is not destroyed,

it may be carried
by the white blood cells to other parts of the body,
thus serving as a means of spreadmg mfectlon

. Lymphaﬂc System .

The lymph system can be vrsuahzed as a number -

.Q« small streams draining into a lake (lymph gland)
with one large river serving as a route of . passage

" from the lake into a larger stream or lake. The lym-

phatrc system is composed of tubes similar to blood
i veins that drain into the lymph glands or filters. The
“ fluid passing through these filters is known as lymph
and, following filtration in the lymph gland, passes
into the clrculatory system iThe lymph serves as a

+ the fingers, hands and lower arms’ of man drain .

“into the axillary "lymph - node located in the axil-

= -lary region: {(arm pit) of the arm. A swollen axillary

" lymph' node is' indicative of an mfectron in the
fmgers hand or lower arm ' B ‘

B Natural lmmunlty

~innate immunity. Some"phases‘of this forra of im-
munity are the variations in- susceptibility to dis-
ease  observed in different species. Examples of
- species - immunity’ ‘is the occurrence of hog. cholera

in swine but not*in dogs or of measles in humans(.e_
o drsease,.

but not'in catt!e

Another aspect of natural immunity is the dif-
ference between individuals within a herd or flock.
An outbreak of erysipelas in a drove of swine will
result -in some of the pigs dying while others will
recover and some  will exhibit - no signs of illness.
These variations in a specific outbreak may be due

thls system can be raprdh/‘

"1to age matern ai antlbodres from the uterus or coios

trum, inherited differences or unobserved infections
that are followed by recovery.

VACCINES AND IMMUNITY

7 ‘;AhtihodiesA‘re the Last Line of Defense

Whehv‘infer;tion p'rogre‘sses’; beyond the first and

ecOnd lines of defense, the~hody can still call upon
_;the reserve {antibodies) in a final effort to protect.
citself. Antibodies are protein fractions in the fluid

.’portuon ofthe blood (serum) and in some of the
other body . secretions such as from thz, mucosal

 cells lining the body openings.. They are secreted
.~ by . the antibody formmg cells -in the body upon
'strmulatlon by antigens (vaccmes or disease germs)

: ‘The armbody -forming cells are distributed thr0ugh '
“out the body in the blood (white blood cells), lymph
“‘nodes, spleen, liver, bone marrow and mucosa. Anti-
“bodies. are highly specific, so' they will provide pro-

tection only. against .the specific antigen that stimu-

““Jated their formation or a closely related one. For
: J;texampie the vaccine for blackleg er not protect
'i’.‘{the animal against tetanus. "+ ~

;The quanttty of protectron possessed by an ammai

_is‘measured by antrbody titer or the degree that the

R t
. flushing ﬂu:d to rerove’ the disease-producing or- . blood serum can be diluted and still show protection

' ganisms and their toxic products from the body:
. The lymph glands serve: as filters (phagocytosis)
“and site of antibody production. Swollen lymph
.. glands indicate infection. in- the region  draining
“into. the lymph gland. The lymph vessels serving

4 "'i;toward a specific antigen or disease-producing micro- -
~i- organism. The animal that hasa titer of 1/500 for the
*blackleg organism ‘has five times greater protectlon‘y_
* than an animal that has titer of 1/100. What we are
. saying is that the blood serim. of the first animal
~could be diluted 500 times and still have demon-
. strabie antibody to neutralize the biackleg organism. .
-~ Antibody titer may also be used to demonstrate

the  presence of disease. Unvaccinated cattle with

- antibody titers in the blood -serumof 1/300 for
‘Brucella organisms ‘would be "considered reactors
*[’ifor Bangs disease: Such animals have been infected
"wrth Brucella organisms (antlgens) which _ stimulate
‘the antibody- -producing cells. to produce antibodies

A R L o for the Bruce]la organlsm to atlter of 1/300 .
- One form of rmmumty s known as natural or Lo \ n

: _Acqu:red Immumty Actlve Form

When an ammal rs vaccmated or recovers from
antibodies are usuaHy produced within
tvhe’animai itself,

- Antigens are usuaily the'_bprotein fractions™ of
disease-producing organisms and foreign to - the

host.. They may produce antibodies by producing

disease naturally followed by. recovery, or through

‘the - use of modified - disease-producing organisms

{vaccines).



~stock and poultry.

Living disease-producing organisms may invade
the body and produce the signs of disease. How-
ever, if the body is capable of immune response it
may. overcome the infection with a resulting high
titer of antibody to the specific organism. Recovery
from the disease is the best source of high and lasting
immunity, but death or crippling may often result.
It is too costly and impractical to rely on exposure
to disease to produce protection for domestic live-

In addition, it can- ‘serve .as a
source of dasease spread : T ;

" Modern scrence has provrded RuUMerous armgens
that will give protectlon nearly as good as recovery.

- from .disease without the hazards of :mury or, death

These antlgens are generally referred to as vacrmes

and are composed of various forms of disease- -pro- -

ducing orgamsms or their secretlons

Bacterms

b 5

One of the oIdest forms of antrgens used to pro
tect livestock from disease is found in the bacterin. .7
Bacterins are “Killed dlsease producing. bacteria, so
they are safe to use on any animal without fear of .

. spreading disease. Thé bacteria used in bacterins

" 'may be killed by heat, radiation, or chemicals such
~as formaldehyde. Some*of the diseases for which
‘bacterins - are . often’
;‘,‘mclude bIackqu, malignant edema, ery5|peIas lepto- -
“spirosis;
“often used
xterms The most common of these is often referred.
I to as
< sisting of -blackleg,: _mallgnant edema, and pasteurella-
~organisms.. Other-mixed bacterins are combinations -

used in - veterinary ‘medicine

pasteurellosrs and \/IbI’IOSIS Bacterins are
in rombmatrons known as.mixed bac-

""the trlpIe shot”’ given'to spring calves, con-

;. of killed bacterra that are suggested to be helpful

. mastitis

bacterin (porcine)”’
{(bovine)”’ ;

Texoids

“in, some finstances,

These are highly toxic to -the animal, s0 ‘they must

be modlfred to be safely used to produce immunity,

. ‘Bacterial toxins that are modified by treatmg with - -
~ formaldehyde or heat. are referred to - as toxoids." . -

Toxoids - are -not injurious to the recipiént “animal

“and will stlmuIate antrbody (antitoxin) productron ,
. The disease signs-are produced by bacterial toxins-

and. can be prevented by the use of toxoids or treated

L jaw),.
g m baby plgs

by the’use of antitoxins.
“toxins of disease- producing bacteria but do not .
itself.-. The " diseases for -which

“toxoids are available ‘include enterotoxemia {over-

affect the bacteria

eating disease) of sheep and cattle, tetanus IIock-
and Staphylococcus mfectlons and " enterms

J“Iy attenuated viruses. : ‘
“been modified by any one of a number of methods

~the '.po‘is'oriousaproducts of |
bacterial secretions . (toxins) .are used ‘as antigens. litis of ‘horses;
PI-3 (shipping- fever) of cattle; blue tongue of cattle
“and sheep; distemper and hepatitis in. dogs; fowl ,
fowl pox and Newcasﬂe drsease

“of poultry; and rables

iz;i"’I‘ary‘ngotrac‘heitis‘

Toxoids counteract the- k ~~‘1ACTIVE

" Inactivated (Killed) Viral Vaccines

Many of the disease problems associated with
livestock and poultry are caused by viruses. There
are ‘two -general forms of viral vaccines: inactivated
{killed) and living {attenuated!. The killed prepara-
tions have the advantage of eliminating danger of
disease “spread, but the degrez and longevity of
immunity "is° not as great as ‘is usually associated
with' living virus vaccines. Killed viral vaccines are
-available to prevent distemper in dogs, |BR of cattle,

* hepatitis in dogs, enteritis in mink, Newcastle dis-
v ease, shipping fever (P]-3),

: rabies, warts and equine
(horse) encephalomyelitis.: .

o Attehuafed Viral Vaccines . -

.Thé living viral ~ vaccines are more 'frequéntly"
used than the inactivated (killed) viral® vaccines.
They have the adVantage of generally -producing

ra .greater and - Ionger lasting immunity, but - theyi ‘
may -also ‘serve as a means of spreading .disease- -

producmg virus as-: occurred wnth hog cholera vac- :
‘cination. R

The vrruses emponed in Irvmg vaccines. are usuaI
_This implies that they have

"fso that they will no longer prodice serious disease
“in their ‘natural host ‘but will still stimulate the

- production’ of antibodies. One process of attenua-
', tion is achieved by acclimating the virus to a foreign
A"» ,jhost in ‘which it ultimately will actively muItlpIy
~UAfter ‘numerous_transfers from one foreign host to -
-..another of the . same’ species, the viral agent loses
Citits ability to: produce disease signs .in its natural

~host but will still stimulate antibodies: The foreign

- 'f,host may be Irvmg ammals or - tissue c.JIture cells =~ .7
“in protecting against® enterms in swirle or calves or = . : g

in- cattle.. _When ‘combinations’ ,o_f;bacterms s
are prepared for swine they are referred toas ‘mixed
~orfor. cattle as "‘mixed bacterin

f another species.

Disease- producmg bacterla may aIso be attenuated e
nd desiccated for  vaccine production. ExampIes

~of _these vaccines would be ‘the Strain 19 Bangs °
'n’vaccme and the '

||v1ng swme erys:peIas vaccme

Some of the d|sease for whrch attenuated‘
iral vaccines’ are “available ‘include encephalomye-
(IBR, BVD (mucosal disease), and

REMEMBER IT TAKES THE ANIMAL TWO
WEEKS " T0 PRODUCE “THE . MAXIMUM 'PRO- -
[ECTION TO A SPECIFIC DISEASE THROUGH
IMIVIUNIZATION OR VACCINATION

.I-

Acquured Pass:ve (Borrowed Immumty)

",When antrserums or antltoxrns ‘are used ‘the im-
mumty produced is “known as passive . immunity.
Pass:ve rmmumty results from antibodres that are




borrowed from another animal and given to an
animal that requires immediate protection. This
form of therapy is referred to as the administration
of antiserum or antitoxin. In contrast to active

immunity, passive immunity’ provides compara-
tively shorter protection (15 to 25 days), but is
immediately available to  the .recipient. Another

form of passive immunity is the immunity from
antibodies obtained by the fetus through the pla-
centa or by the nursing animal through colostrum.
Antibodies received * in . this: manner ~will = protect

the young animal during early life when it has a -

minimum ability to produce‘antibodies to a disease.
If animals are vaccinated too early in life or while
they - still have some of :the maternal antibodies,

a lasting or effective immunity seldom results. This -

may be overcome by administration of vaccines

later in life or by giving a second vaccination {booster

shot) when the anrmal is older.’

Vaccmes Must Be Handled Wlth Care

Vaccrnes have thelr maximum potency rmmedrate- g

ly after they. are manufactured The potency -will
“gradually decrease under ‘recommended
conditions.
a more rapid detenoratron w;ll occur.

Never purchase vaccrnes from suppllers that do

-tion. Keep all vaccines out of the sunlight ‘as much
‘as possible. Vaccines should be kept under refrigera-
‘tion (never freeze) unt1| used. ‘'When vaccines are
taken to the field for'use they should be kept on ice
v|n an ice chest and away -from ‘sunlight until pre-
pared and administered. You cannot detect a de-
teriorated vaccine by Idoking at the bottle or the
vaccinated animal. - Usually the’ first. S|gn of mef
fective protection is a dlsease outbreak

Before using a ‘vaccine ‘read ‘the Iabel or descrip-
tron insert and follow: mstructlons as to the route
of administration “and - ‘dosage. Don’t ‘mix several
vaccines together -unless . instructions indicate this
is permissible. Administer with a needle small enough
-.to prevent drainage and Joss of vaccine. When mixing
‘ upa vaccine, use sterrle syrmges and needles,

Attenuated vaccines' are also often referred to as'

iyophnhzed or desrccated vaccines. This simply means
that the viral product was dried under vacuum while
the temperature was kept well below: its freezing
‘pomt .Under these conditions . .the virus will con-

tinue to live for a period of time. The extent of the

safe time period for its use is desrgnated on the con-
tainer. Before the vaccine ca‘n,be used it must be put

‘admmlstermg vaccines.

storage -

If -the care durmg storage |s madequate_ n
'terla or virus) will be adm|mstered unrformly ‘to

s * each recipient.

8 tion..

in a solution, The diluent is provided with the vaccine
and should be added aseptically just before the use
of the vaccine,

Attenuated-desiccated viral vaccine should never
be left in the sunlight and should always be kept
refrigerated but never frozen. When vaccinating out

- on the range or in the barnyard, the vaccine should

be kept on ice until just before use. All syringes and

-needles should be" sterilized by boiling - in water.
‘Chémical disinfectants such as lysol or alcohol will
. leave a residue which will destroy the virus. The
success of an attenuated viral vaccine” depends on
“.its. ability to produce a mild infection in the re-

cipient animal. If the virus has been destroyed,
antibodies will not be produced as the mild infection

“will not occur. Attenuated vaccines should be han-

dled with care as contamination of the premises may

-serve as a source of mfectlon to hlghly susceptlble
anlmals : :

+Always use aseptlc technlques in preparmg and
_Contaminated vaccines can

cause 'severe - disease ou'tbreaks .Or -acuté  post-vac-

‘cmatlon reactions. When preparing a vaccine always

mix thoroughly so that the antigenic material {bac-

;..ence in case of need for health certificates or oc—r
: - currence of disease outbreaks. Record the identity’
-''and number of animals vaccinated and the exact
" _name or description of the vaccine, the serial num- -

manufacturer Jand the date

ber expiration date,

_the .vaccine was admmnstered Keeplng a label from
~one of the vaccine vials or bottles W|ll provide most
of the needed information:

AH immunizing ‘agents avallable for hvestock and

»f,“\poultry disease protection are manufactured under
".i'the regulations and with the approval of the Veteri-
.’*nary Biological Division of the Agricultural Research °
- Service of the United States Department of Agricul-
]_t'ure. All manufacturers of biologicals are licensed
by this regulatory agericy. The license number is

recorded on the contamer of the blologxcal prepara- t

to prevent serious disease outbreaks in a herd or a

ﬂock or ina geographlcal area.

L <4 Good records can be mvaluable for future refer-»
~ - onot contmually keep the vaccines under refrigera- -

"7-\1wi

L Always remember that vaccmatron done under the
very best of conditions will not always provide com-
“plete protection. However, -when. good vaccines-are

' used -according to; cinstruction; maximum possrble L
+“protection will be achleved This should be sufficient

Always consult your veterlnarlan before vacm-»

, natmg
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