SWINE MEDICINE  --  Lecture 3
Neonatal Disease; Hypoglycemia and Hypothermia, Diarrhea, Polyarthritis

Objectives:

1.
Identify and describe the factors responsible for neonatal piglet loss.

2.
Describe the therapy for hypoglycemic and/or hypothermic piglets.

3.
List the pathogens responsible for diarrhea in neonatal piglets.

4.
Identify factors responsible for neonatal infectious arthritis in piglets.

5.
Summarize treatment procedures for neonatal diarrhea and polyarthritis in piglets.

Neonatal Diseases and Management

I.
Baby pig management


Sixty-five percent of piglets lost before weaning are lost within the first four days.

Someone usually should be present at farrowing to process piglets.  Processing involves

removal of mucus from the mouth, wiping the piglets dry, weighing them, clipping off the needle teeth, and giving iron.  Ear notching, tail docking, and castration are usually done within the first three days also.

II.
Hypoglycemia and hypothermia in neonatal piglets


A.
Neonatal pigs have two basic requirements

1.
Steady flow of nutrition in the form of milk.  Interruption of the suckling routine is associated with metabolic derangements.

2.
Warm, draft-free environment.  Chilling is directly or indirectly responsible for a large percentage of preweaning deaths in piglets.


B.
Hypoglycemia



1.
Below 10 days of age the piglet can not maintain blood glucose



2.
Piglet utilizes body stores

a.
Within 12 hours 75% of liver glycogen and 41% of muscle glycogen has been used.

b.
With 18-24 hours of fasting, liver glycogen is depleted


C.
Hypothermia



1.
Piglets try to increase metabolic rate to compensate



2.
Piglets shiver and huddle together


3.
Piglets will increase energy intake, if they are able to

4.
Piglets soon reach the point where they can't produce enough heat and body temperature declines


D.
Clinical signs



1.
Hypoglycemia and hypothermia often occur together



2.
Profound hypoglycemia may produce convulsions



3.
Convulsions occur with glucose below 50 mg/dl



4.
Coma occurs with levels below 40 mg/dl


E.
Therapeutic principles--results can be dramatic

1.
Provide a source of metabolizable energy.  Parenteral glucose at 1-2 G/Kg, given intraperitoneally;  do not give in concentration greater than 20%; oral supplementation should follow

2.
Provide a warm environment.  Gradual warming to 39° C.

3.
Return to dam if possible; otherwise, give a commercial milk replacer


F.
Prevention--keep environment between 34-36° C.

III.
Diarrhea in neonatal swine

This is a common and economically important problem in rearing swine.  Diarrhea is the most common problem seen in neonatal piglets.

A.
Etiology

The etiology of diarrhea in swine is multifactorial.  Certainly, infectious agents contribute in several ways to the production of this disease.  Diet, failure of passive transfer, and environmental temperature are other factors.  While some infections produce direct effects, others are immunosuppressive and play a role in that way.



1.
Colostrum in swine




a.
Components





1.)
IgA






a.)
30%






b.)
Protects internal surfaces from bacterial invaders





2.)
IgM






a.)
10%






b.)
Triggers immune response

c.)
Volume level determines whether pathogen is repelled or causes disease





3.)
IgG






a.)
60%






b.)
Secondary line of defense






c.)
Provides whole body protection from septicemia




b.
Requirements





1.)
40ml (2-6 suckles) within the 5-7 hours of life





2.)
Piglet needs 250 grams of milk within the first 24 hours

3.)
Within 5-7 hours the mechanism that allows colostral antibodies to be absorbed closes; at about the same time disease pathogens from the dam's feces begin to build up in the piglet's environment

c.
Immunoglobulins that the baby pig ingested in the first few hours of life begin to decline rapidly after the first week and fall below protective levels by about three weeks

d.
Immunodeficiency in piglets


1.)
Quality of colostrum



a.)
Limited antibody because of dam's limited exposure

b.)
Antibody concentrations and volume increases with successive farrowing

c.)
Gilts produce less milk and fewer antibodies




2.)
Quantity of colostrum






a.)
Leakage of milk






b.)
Poor mothering ability






c.)
Ill health of the sow--infections, agalactia






d.)
Cold piglets or inability to reach sow's udder






e.)
Avoid problems



2.
Most common infections




a.
Rotavirus




b.
E. coli




c.
TGE (transmissible gastroenteritis)




d.
C. perfringens




e.
Coccidiosis (Isospora)




f.
Multiple infections very common





1.)
Rotavirus and E. coli





2.)
E. coli and C. perfringens





3.)
C. perfringens and I. suis





4.)
Other combinations


B.
Pathogenesis



1.
Protective mechanisms




a.
Acidity of the stomach and upper duodenum




b.
Non-pathogenic bacteria

1.)
Compete for attachment to sites to block colonization of pathogens

2.)
Stimulate local immune responses--IgA and IgM contribute after 5-10 days





3.)
Types






a.)
Lactobacillus--stomach






b.)
Streptococci--small intestine






c.)
E.coli/Clostridium--colon




c.
Ingested immunoglobulins




d.
Ability of the small intestine to replace lost epithelium




e.
Colonic ability to absorb excess fluid



2.
Mechanisms of diarrhea production




a.
Destruction and loss of absorptive intestinal epithelial cells

b.
High osmolarity gut contents exerting negative influence on absorption

c.
Toxic effects on the intestinal epithelial cells resulting in fluid loss into the gut lumen

d.
Toxic effects on the epithelium, lamina propria, and underlying tissues producing changes from epithelial effacement to necrosis and ulceration

e.
Invasion of the organism into underlying tissues exciting an inflammatory response


C.
Specific disease



1.
Viral enteritis (TGE and rotavirus)

a.
Intestinal lesions occur as a result of replication of the virus in enterocytes with subsequent destruction of cells.  Virus may reduce cells ability to function before structural damage can be seen, as sometimes diarrhea occurs in pigs where there doesn't appear to structural damage.

b.
Factors


1.)
Virulence of virus


2.)
Viral exposure


3.)
Host immunity





4.)
Environment






a.)
Chilling can increase severity of disease






b.)
Normal peristaltic movement is slowed below 25° C

c.
Damaged epithelium contracts providing less surface area for absorption of nutrients (villous atrophy)


1.)
Malabsorption syndrome occurs

2.)
Lactose is converted to lactic acid and a negative osmotic effect occurs



2.
E. coli




a.
Organisms attach to the villous epithelium by pili




b.
Colonize to produce heat labile (LT) or stabile (ST) enterotoxins

c.
Enterotoxins stimulate the mucosal epithelium to secrete excess alkaline fluid resulting in diarrhea

d.
Major types


1.)
K-88, weaning to post-weaning

2.)
K-99, usually within first 2 weeks there is a mixture of types

3.)
987-P

e.
Cytotoxin (shiga-like toxin) may also be produced by E. coli and absorbed systemically to produce lesions of gut edema (edema disease)

f.
Endotoxin is also produced resulting in systemic effects

g.
Gut stasis mediates attachment and colonization of E. coli



3.
Isospora suis




a.
Signs may resemble both viral and coliform enteritides

b.
Coccidia replicate in the enterocytes and rupture the cells during the organism's life cycle

c.
After rupture, the denuded basement membrane is rapidly colonized by bacteria resulting in a fibrino-necrotic membrane



4.
Clostridium perfringens type C

a.
Organisms attach to surface of small intestine epithelium and produce necrotizing lesions

b.
Production of necrotizing beta-toxin is a major factor

c.
Coagulative necrosis occurs in the bowel

d.
Gas produced by the bacteria distends the lymphatics

e.
If pigs survive, the intestine is colonized by other bacteria


D.
Clinical signs

Age related signs offer clues to diagnosis.  Over 10% of piglets may die from some type of diarrhea before weaning.  Colibacillosis may be responsible in 80-90% of cases.



1.
E. coli, C. perfringens, and TGE occur in the immediate perinatal period



2.
Rotavirus and TGE occur in the postnatal period

3.
C. perfringens rarely produces a hemorrhagic diarrhea after 2-3 days of life; however, a chronic infection occurs in the 3-20 day period.  Bloody scours and collapse occur.

4.
TGE losses are usually in pigs under 3 weeks.

5.
I. suis causes most severe signs over 5 days and usually 10 days to 2 weeks;  signs after 2 weeks are rare

6.
E. coli causes a yellow watery to pasty diarrhea, wet straight tails, and discoloration in the perineal area.  Piglets quickly dehydrate and fail to nurse.  Survivors may be chronically affected.

7.
Although three agents produce villous damage, TGE is most consistent.  TGE causes vomiting and watery diarrhea.  Rotavirus has watery to pasty yellow-white to black diarrhea.  I. suis produces hemorrhagic diarrhea.


E.
Treatment principles

1.
Fluids and electrolytes.  Add electrolyte and glucose solution to water or milk replacer and dose orally.

2.
Warm, dry environment

3.
Antibiotics (not effective in viral infections except to control secondary bacterial infections)

4.
Antitoxin for C. perfringens


F.
Prevention



1.
Vaccination of sows



2.
Sanitation



3.
Management

IV.
Neonatal polyarthritis

Concurrent inflammation of multiple articular joints.  Wide variety of organisms responsible.  In suckling piglets Streptococcus is most common.


A.
Clinical signs

1.
Swelling of periarticular tissues with pain and lameness resulting in increased pre-weaning mortality

2.
Most common in 8-21 days of age

3.
More common in piglets from gilts

B.
Epidemiology and pathogenesis

1.
Incidence is sporadic.  Although many factors are important and involved, bites and abrasions are avenues of entrance.

2.
Streptococcus equisimilis is frequent in suckling piglets.

a.
Aerosol transmission and vaginal contamination are routes of infection

b.
Tonsil, umbilical, intestinal tract, abrasions are also routes of infection



3.
Streptococcus suis type II most common in 4-8 week pigs




a.
Polyarthritis and meningitis




b.
Aerosol transmission most common

4.
Coliform infection from gastrointestinal tract can cause polyarthritis and meningitis in suckling piglets


a.
Diarrhea may or may not accompany


b.
Morbidity low, mortality high

5.
Incidence of Staphylococcus is usually low


C.
Diagnosis--post mortem examination


D.
Treatment and prevention



1.
Since the incidence is sporadic, prevention may be frustrating

2.
There is often an increased incidence following introduction of new stock until herd immunity develops

3.
No substitute for good management

4.
Prophylactic antibiotic therapy

5.
Autogenous vaccination
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