EQUINE SEPTICEMIA

Def:

Septicemia is defined as the presence of bacteria or bacterial

toxins in the bloodstream, and it is the most common cause of morbidity and mortality in neonatal foals.

Septicemia can manifested as pneumonia, diarrhea, meningitis and joint and/or umbilical infections in the foal.

Pre disposing factors:

A suspicion of perinatal complication should be raised if the mare has a history of vaginal discharge, premature udder development, premature lactation, illness, premature parturition, induction of labor, dystocia or retained placenta

So foals are at a higher risk for septicemia than adults. Foals have an "open gut" for about 12 hours after birth, which allows the large antibodies in the mare's colostrum to be absorbed into the foal's bloodstream. This is critically important because there is no transfer of antibodies from the mare to the foal in the uterus to protect the foal from infection. At the same time the gastrointestinal tract can absorb colostrum, it is also permeable to bacteria and other microorganisms in the foal's intestines. Nursing and consumption of colostrum helps stimulate intestinal closure. The average foal requires 1-2 liters of colostrum for adequate passive transfer (the passage of immunity  from dam to foal), which is defined as an immunoglobulin (IgG, indicative of antibodies) level of 800 mg/dl or higher. Adequate passive transfer is not a guarantee the foal will be healthy and, conversely, partial or delayed failure of passive transfer will not result in septicemia in every foal. However, delayed or complete failure of passive  transfer is one of the leading causes of septicemia and neonatal infection  .Ideally, the newborn foal should be standing within one hour of birth and begin nursing soon thereafter. A firm, dry udder with filled teats indicates that the foal is not nursing.. In addition to the gastrointestinal or oral route of infection, foals can also become septic after inhaling bacteria into  their lungs, exposure in the uterus secondary to placental infection of the mare, or infection of the umbilicus.

Diagnosis

 A definitive diagnosis of neonatal sepsis is based on clinical signs, laboratory data, and evidence of failure of passive antibody transfer. These data can be combined to determine the animal’s sepsis score, which helps synthesize laboratory results into a coherent whole. A positive blood culture also correlates to sepsis, but a negative culture does not rule out the possibility of infection
a- Clinical signs:

Recognizing the clinical signs is critical for early treatment and the best outcome. Early subtle signs of septicemia include decreased nursing (normal is four to six times an hour), lethargy, weakness, abnormal gum color (normal is light pink), and strange behavior. The mare’s udder is often distended with milk, indicating that the foal is not nursing with normal frequency. More obvious signs include fever (greater than 102ºF), diarrhea, inability to stand, lameness, milk coming from the nose, colic, a swollen umbilicus, and a swollen joint or limb. Newborn foals certainly make springtime exciting and rewarding. The majority of foals will be born and grow up without complication. Early examination of your newborn by a veterinarian will ensure that everything is going in the right direction. If you do notice any of the warning signs of a problem, early intervention and treatment will provide the best outcome for your foal.

In the advanced stage of illness (septic shock), foals are severely depressed, recumbent, dehydrated, and tachycardic. The mucous membranes are muddy, and hypotension, which manifests clinically as cold extremities, thready pulse, and poor capillary refill time, is evident. Foals may be hyper- or hypothermic. In septicemia, bacteria spread hematogenously to various organs, such as the lungs, intestines, eyes, CNS, bones, and joints. The foal may show evidence of single or multiple organ dysfunction.

B-laboratory findings:

Septic foals are often neutropenic with a high ratio of band to segmented neutrophils. The neutrophils may exhibit toxic changes, which are highly suggestive of sepsis. Foals <24 hr old are often hypoglycemic. Fibrinogen levels >600 mg/dL in a foal <24 hr old is indicative of an in utero infection. Other chemistry abnormalities that may be evident include azotemia due to inadequate renal perfusion and increased bilirubin secondary to endotoxin damage to the liver. A high anion gap (>20 mEq/L), hypoxemia, hypercapnia, and a mixed respiratory and metabolic acidosis may be found on arterial blood gas analysis. The “sepsis score” is the product of the integration of multiple data  concerning a sick foal.
A positive blood culture also correlates to sepsis The predominant bacteria involved in neonatal foal septicemia are the gram-negative organisms and some gram positive :TABLE 1

Organisms Isolated from Infected Neonatal Foals

Organism                          Percentage of Isolates

Gram-negative

Escherichia coli                    30.6–56%

Klebsiella pneumoniae         3.7–12.9%

Actinobacillus species          8–19%

Enterobacter species            3.5–5.7%

Pseudomonas aeruginosa     2.8–4.7%

Citrobacter species               4.7%

Pasteurella species                3.7%

Salmonella species                 2.8–3.7%

Serratia marcescens               2.8–3.7%

Gram-positive

b-hemolytic streptococci        1.2–5.6%

Other streptococci                   7.1%

Staphylococcus species           2.8–3.7%

Clostridium species                2.4–3.7%
Bacterial diseases causing septicemia in equine;

1-Navel ill and joint ill; its a common problem of neonatal animals caused by invasion of the umblical cord with wide variety of organisms as (streptococcus spp- E.coli- pasteurella multocida- fusobacterium necrophorum- salmonella- shigella), infection enters the umbilicus causing local reaction around the umbilicus and  in between muscle layers and peritoneum. Bacteria may pass via umblical vein and to the liver and then to the blood causing septicemia or localized in different organs as chronic illness as in heart, lung, brain and joint.
2-Strangels; its acute contagious disease of equine  caused by streptococcus equi and ch by. Inflammation of upper respiratory tract,  pyrexia, anorexia, suppuration and abscessiation of regional lymph nodes. 
3-Glanders;  it’s  acute or chronic highly fatal contagious disease of equine and human caused by pseudomonas mallei ch by. Fibrocaseous nodules in the upper respiratory tract, lungs and skin.
4-Ulcerative lymphangitis ;it’s a  mild contagious disease of equine caused by corynebacterium pseudotuberculosis and ch. by inflammation of subcutaneous lymphatic vessels sp. at lower limbs

5-Salmonellosis; it’s a collective discription of a group of diseases affecting all animals and human caused by bacteria of genous salmonella(enterobacteriaceae) ch by . peracute septicemia, acute enteritis or chronic enteritis.
6-Clostridial diseases; they are soil born infections of major importance in all animals and human as aprimary causes of diseases and they are potent producers of exotoxins which can be preformed in ingested food or can absorbed from the gut as enterotoxins after abnormal proliferation of the organism.
7-Leptospirosis; it’s an infectious water born disease of animal and humans caused by leptospirae. Ch by acut sever infection with fever haemolytic icterus, haemoglobinemia, hamoglobiuria, bloody milk, abortion and death.
8-Listeriosis; it’s a serious infectious disease of animals and humans caused by listeria monocytogenes and ch by. Meningeoencephalitis(circling movement, facial paralysis, abortion and septicemia).
9-Haemorrhagic septicemia; acute infectious respiratory disease of animals caused by pasteurella maltocida and ch by. Septicemia,fever, signs of bronchopneumonia and high mortality.
9-Shigellosis(sleepy foal).
10-Mycoplasma and chlamydial infection.
	
	MODIFIED  SEPSIS SCORE SHEET
	
	

	
	
	
	
	
	

	Foal ʼs name:
	
	Date:
	
	Total score:
	

	
	
	
	
	
	

	information
	4
	3
	2
	1
	0

	Lab.tests
	
	
	
	
	

	  Neutrophil/µL
	
	< 200
	2,000-4,000 or  > 12,000
	8,000-12,000
	Normal

	Band neutrophil/µL
	
	 >200
	50-200
	
	50

	Doehle bodies,toxic granulations
	                  marked
	moderate
	slight
	
	None

	Fibrinogen mg/dl
	
	
	>600
	500-600
	≤400

	Glucose mg/dl
	
	
	< 50
	50-80
	>80

	IgG mg/dl
	< 200
	200-400
	400-800
	
	>800

	Clinical examination
	
	
	
	

	Petechiation,scleral inj.,
	marked
	moderate
	mild
	None

	Fever °F
	
	
	>102
	< 100
	Normal

	Hypotonia,coma,depression,seizures
	
	marked
	mild
	Normal

	Uveitis,diarrhea,resp.distress,swollen joint,open wound
	                          yes
	
	
	No

	History
	
	
	
	
	

	Placentitis,vulvar discharge perior to delivery,dystocia
	                           yes
	
	
	No

	Prematurity(days of gestation)
	< 300
	300-310
	310-330
	>300

	
	
	
	
	
	

	
	
	
	
	
	

	                          cut- off point:  score of 11
                        .  non-septic < 11,  septic ≥11. 
	


c- direct microscopic examination
-stained smear (blood sample stained with Giemsa or Lieshman st. for detection of  P. multocida

D- Isolation of pathogenic m.o 

.Salmonella; cultivation on selective enriched broth(selenite f broth at 37-43°c/ 18hr) and subculturing on Macconkeys agar, s-s agar.

.clostridia;  inoculation of sample in cooked meat medium over night anaerobically  and subculturing on sheep bl agar plates.
--Isolating organism from mixture:

1-Treatment of sample.

i. Physically by heating at 80°c/10 m. to destroy all vegetative non sporulated bacteria as clostridia.

ii. chemically by 4% NaoH and 8% Hcl  for T.B

iii. mechanically by filtration to separate bacteria from others or from viruses as campylobacter .

2- favouring the desired organism

  i-condition of growth;  

    a- optimum temp. (pathogenic m.o grow at 25- 42°c)

    b- oxygen requirement; 

        -Aerobic as ps.aerogenosa and T.B

        - Facultative anaerobic as enterobacreriaceae

        - obligatory anaerobic as clostridia 

        - microaerophilic  as campylobacter and lactobacillus
          - co2 bacreria as brucella, campylobacter amd mycobacteria
     c- optimum PH ; at 7.2 – 7.4

     d- incubation time ;fast growing bacteria 24 – 72 hr

                                     slow growing bacteria 6 -8 weaks
ii- additives to the medium 
   a- chemicals

                        1- selective liquied media as selenit F broth which contain

                            sodium acid selinite  for isolation of salmonellae

                         2- selective solid media as azide agar contains sodium 

                              Azide for isolation of streptococci

                         3- selective differential solid media as macconkeys agar 

                          Contains bile salts and sodium chloride for isolation of 

                            Enterobacteriaceae

 b- antibiotics 

                     as addition of neomycine sulphate to sheep Bl agar for  

                      isolation of cl. Perferingens
 c- indicator 

                     macConkys agar contains neutral red to differ lactose      

                      fermenter from non lactose fermenter bacteria .

                      mannitol salts agar contains phenol red indicator  to 

                     differ staph.aureus( yellow halo around colonies) from other 

                     staphylococci.

 d- serum or blood 

                    To become  enriched media as blood agar for pathogenic m.o
                     to detect haemolysin.

                   And loefflers serum media for corynebacteria.
 e- reducing substances

                    as cooked meat media contains reducing enzymes for 

                   isolation of anaerobic bacteria

E- Identification of isolated m.o
i. culture characters;

-in liquide media ..

 ..staph. aureus and E. coli→uniform turbidity

 .. streptococci→ sediment with clear supernatant fluid 

 .. Ps.aerogenosa → green colour 

-on solid media..

  Haemolysis on sheep Bl agar .

    .. complete(β)haemolysis→ staph aureus and strept     
      Pyrogenes.

    .. Incomplete(α) haemolysis → strept. Viridans.

      .. Double zone of haemolysis  →c. perfringens.
· Colony characters.

. size of the colonies; 

Microscopic colonies →mycoplsma spp

Small size colonies → strept , corynebacteria and pasturella.

 Medium size colonies  → enterobacteriaceae.

 Large size colonies → B. anthracoides.

 Very large colonies → fungal colonies 
.Colour;

Creamy → staph aureus.

Yellow→ corynebacteria .

Grayish → strept.

Green → ps. Aerugenosa.

Iridescent colonies  → pasteurella maltocida.

ii- Morphological identification

	Stain used
	colour
	Stain reaction
	Shape 
	Size


	arrangement
	Mic .identifi.

	Loefflers 

M.B
	
	
	Cocci
	small
	Long chains
	Strept. In milk

	Poly chrom  M.B
	
	
	Truncate bacilli blue with purple capsule (M. R)
	Medium to large 
	Short chains
	Bacillus anthracis in bl  

	Lieshmans stain 
	
	
	Coccobacilli with bipolar stain
	small
	Not characteristic
	Pasteurella 


	Lieshmans stain
	
	
	Thick spirals with open non hooked end
	long
	Not 
	Borrelia


	*Gram stain 
	violet
	Gram positive 
	Cocci
	Small to large
	Clusters like bunches of grapes
	staphylococci

	Gram stain 
	violet
	Gram positive 
	Cocci 
	small
	Short chains
	streptcocci

	Gram stain
	violet
	Gram positive 
	Sporulated bacilli with rounded ends
	Medium to large size 
	Not .
With or without bulging spore 
	B.anthracoids

	Gram stain 
	Violet 
	Gram positive 
	Coccobacilli (short pump rods)
	Medium to large 
	Not. 

Rarely sporulated 
	cl. perfringens

	Gram stain 
	Violet 
	Gram positive 
	Straight rods 
	Medium to large 
	Not.

With drum stick spore 
	cl. tetani

	Gram stain 
	Violet 
	Gram positive
	Straight rods 
	Medium to large 
	Not.

With lemon shape spore 
	cl. septicum or chauvoei

	Gram stain
	violet
	Gram positive
	Straight rods 
	Medium to large 
	Not. With spoon like shape spore 
	cl. novyi or botulinum

	Gram stain 
	violet
	Gram positive
	Cocoobacilli contain metachromatic gr. 
	small
	Chinese letters
	corynebacteria

	*Gram stain 
	red
	Grame negative 
	Coccobacilli or bacilli 
	Small to medium
	Not 
	Gram negative bacilli

	*Zeihl nelseen stain 
	red
	Acid fast bacteria
	rods
	medium
	Single or pairs. Small bundles of parallel bacilli
	Mycobacterium  

	*Wet Indian ink
	   -----
	   ----
	    ----
	    ----
	Holes or clear rings are seen around B.cell
	Capsulated organism

	*dry Indian ink
	
	
	
	
	Holes or clear unstained rings (-ve st) around stained bacterial cell with blue or violet (+ve st)
	Capsulated organism


F- Biochemical identification
1- catalase test

H2O2----------B. catalase enzyme----→H2O +O2↑       gas bubbles
Staph…..+ve

 Strept…..-ve 

2- oxydase test

Atmosph.O2 --------oxidase enzyme------→ catalyes electrone to redox dyes           deep purple colour
B. colony mixed with kovacs reagent --------------→ deep purple color 

-ve -------- → enterobacteriaceae
+ve ------- → pseudomonas , pasteurella and campylobacter.

3- coagulase test 

a- bound coagulase  (present in bacterial cell wall not in culture filtirate)

    direct convert fibrinogen---------to fibrine   on glass slide 
b- free coagulase (present in culture filtrate)

 it interact between CRF contained in citrated plasma to produce                              thrombine like substance changing fibrinogen to fibrine in wassermans tube . 

   + ve -----------→ pathogenic staph . aureus     clots of white  clumps
4- fermentation test

Fermentation of suger------------→acids + gases(H2, CO2) 

Indicator (bromothymol blue)+ 1%suger+ peptone water

     Acids-------------→yellow indicator
    Gases--------------→inverted durhams tube

5- oxidation fermentation test

Bacteria can metabolise glucose in aerobic or anaerobic conditions are facultative anaerobic (fermentative B.)

 Oxidative bacteria require oxygen for growth and metabolism .
· two test tubes---heating in w b----cooling----inoculation----sealing one of them -----incubation 37°c--------------→examine daily for 14 days. For staph and micrococci.

-unreactive--------------→green in two tubes
-oxidative--------------→ yellow in opened one ….pseudomonas sp

- fermentative --------------→yellow in sealed one …aeromonas sp

6-Hydrogen sulphide production (TSI)

Bacteria possess enzyme which liberate H2S from sulpher containing organic media that can be detected by iron from media containing iron forming iron sulphide  (black ppt)
· TSI media (sucrose, lactose, glucose) +phenol red indicator
· Acidic but and or slunt--------------- yellow colour

· Alkaline but and or slunt ------------red colour.

7- Urease test 

Urea------------ B. urease E ------------→ ammonia-----→ammonium carbonate in media (alkalanization)   ↑PH
Urea agar base +urea solu 2% +phenol red----→ pink colour 

 As proteus spp------- rapid urease production

 And klebsiella spp ------slow urease production

8- IMViC test

 i- indole  test 

tryptophan aa----------tryptophanase -----→ indole + kavacs reagent→

red ring

ii- Methyle red test 

M.R is PH indicator which is yellow at 6.0  and red at 4.4 
Glucose phosphate broth+ culture of tested organism at 37 c/ 48-72 hr
+ve → red colour due to rapid fermentation with production of amount of gases  PH( 4.4)  e.g salmonella and E.coli.
iii- voges proskauer
Glucose phosphate broth+ culture of tested organism at 37 c/ 24 hr + α naphthol +ethanol +KOH → slowly low amount of acid → red colour after 15 minutes

+ve → klebsiella .

iv- citrate utilization test

 organisme utilize citrate and ammonium as asole source of carbone and nitrogen.→ alkalanization of the media

-simmons citrate agar +tested organism incubate at 37 c / 24hr+bromothymol blue → deep blue colour.

9- gelatine liquefaction test.

Gelatine-------------gelatinase -------→ liquefaction of gelatine 
Nutrient gelatine media +tested organism incubate at 37 c/ 7 days→check daily by putting them in refrigerator at 4 c / 30 minutes  
+ve→ gelatine still liquid after 30 mint

G- Serological identification

 1- immunoperoxidase  test

 Antibodies labeled with enzyme (peroxidase or alkaline phosphatase)-----------colourless soluble----→ coloured insoluble 

2- ELISA..
   i-direct method (antigen capture or sandwich ) to detect and measure the antigen in a test sample.
   ii- indirect method (competitive) to measure amount of antibody in a test serum.
 3- radioimmunoassay (RIA)

- it detect small amount of immune complex.

- in direct assay radiolabelled Ag compete with non radiolabelled Ag which detected by labeled antibodied 

 In indirect assay radiolabelled antiglobuline used to detect Ag Ab capture.

4-immunodiffutsin (PPT).   
i. Tube ring test (Ascoli test) for diagnosis of anthrax

suspected anthrax tissue -------boiling in saline or 0.5% acetic acid ------filtration-----extract in capillary tube with equal amount of anthrax antiserum------------- → thich white ring within 15 mint (+ve)
ii. capillary test for lancifield grouping of streptococci 
-Asteril capillary tube is dipped into the antiserum untill the column about 1cm into the tube

-The lower end is plunged into pastieine stuck
 -With a finely Pasteur pipette Ag is laid on top of antisera avoiding mixing or air bubbles

-The tube is examined in bright light and dark ground

→  White ring of precipitate is formed within 30 mint.
Preparation of antigen for lancefield grouping.

i. Hot Hcl extraction
A pure culture of streptococci is grown in 25ml of Todd-Hewitt broth at 37 c/ 24hr--------→ centrifuge and discard supernatant --------→add 1ml of the stock Hcl saline(1ml Hcl+99ml saline) --------→boiling in water bath /15mint--------→cooling--------→add 1ml phenol red indicator --------→titration by N/10 NaoH until pale pink colour suspention--------→centrifuge --------→ take the supernatant as antigen.
ii.Autoclave extraction

A pure culture of streptococci is grown in 25ml of Todd-Hewitt broth at 37 c/ 24-48hr--------→ centrifuge and discard supernatant--------→ add 1ml of Nacl saline --------→autoclaving at 121 c/15 mint. --------→cooling  --------→centrifuge --------→use supernatant as antigen.
5- Immunoelectrophoresis

6- agglutination test 

-It occur when agglutinogen Ag react with its specific agglutinin Ab in presence of electrolytes(NacL) and suitable temp.37-56 c

-Solube antigen fixet on the surface of artificial particles(latex) changed into particular antigen detected by agglutination 
i. slide (plate, rapid) test   →Blood grouping 
                                          →pullorum

                                          → latex test 

 -its rapid, less accurate, unsuitable fof titration of antisera and false result   may obtained.
Thick suspention of antigen on slide + 1drop of saline+ 1drop of antisera ---------→+ve formation of granular clumps.
ii.tube test     →widal test 

                      →A.B.R.T milking test
                      →Microscopic test 

a- widal test ; for diagnosis of typhoid and paratyphoid in human 
-depend on serial 2 fold dilution of serum 

- +ve agglutination→ granules or floccules in the buttom

-End titre is the highest dilution of serum revealing 50% clearification

b- Abortus bang ring tert (MRT)

For detection of brucella in cattle

1ml of milk+1drop of ABR Ag  in water bath at 37 c/ 1hr-----→ strong +ve coloured creamy layer with uncoloured milk

c- Microscopic agg. test  for leptospira in man and animal

 Its done by serial 2 fold dilution of serum and adding of live leptospira Ag -----→ exam. Under dark ground illumination microscop
-Atitre of 1/100-----→suspicious

               1 200 or more-----→positive

               1 800-----→active infection

iii. combs test 

 for detection of brucella in cattle 
 =ve-----→  agglutination due to Ab aggregation 

7-flurescent antibody technique  
a. direct FAT in which flurescent labeled are used for detection of Ag

b.indirect FAT -----→ in which flurescent labeled antiglobuline sp to Ab

                                     used for detection of  Ag Ab complex
c. sandwich method in which flurescent labeled Ab are used for detection of Ab in blood or plasma fixed on a slide with spp known Ag

8-complement fixation test 

If Ag is specific to Ab → Ag Ab complex with fixation of complement system which is indicated by indicator system (sheep RBC with hamolysin).

Haemolysis→  no fixation 

     No haemolysis→ fixation of complement 
     Strong positive result→  no haemolysis in control tube 
Negative result → haemolysis in all tubes.

9- neutralization test
For detection of pathogenic cl. Tetani

A- mouse protection test

Its done by inoculation of two mice in hind limb :

· first one → 0.5 ml of culture or its filtrate

· second → 0.5 ml of antitetanic serum  then 0.5 ml of culture after one hour

..result -----death of first mouse with muscular spasm with 1 day 

            ------ survival of second one.
B- neutralization test in mice 

Used for typing of cl. Perferingens

Intestinal contents +chloroform+saline------------centrifuge→ take  0.9ml supernatant+0.3ml cl. Perfringens antisera (A,B,C,D and E)-----------incubate at 37 c/1hr-----------take 0.4ml from each tube inoculate i/v in mouse  and 0.3ml from control one into 2 mice
RESULTS;                                            - TOXIN-            -ANTITOXIN-
-control tube--------→ death of 2 mice  (presence of toxins).

-with type A --------→all mice survive.---- alpha toxin-----antialpha
-with type B --→ group B only survive.---alpha,beta and epslon--antiαβε
-with type C --------→B and C survive.----alpha and beta—anti α, β
-with type D--------→ B and D survive----alpha and epsilon..anti α, ε
-with type E--------→   E only survive.---- alpha and iota –α, ι
 c-  pathogenicity and protection test in guinea pig

for cl. Septicum and cl. Chauvoei.
Its done by inoculation of two guinea pigs  :

· first one → 0.5 ml of culture or its filtrate+0.5ml 5% calcium chloride solution S/C or I/M

· second → corresponding antisera for each type I/P  after 1 hr inoculate the pathogenic dose. 
N.B→ cl. Septicum antisera  neutralize the pathogenicity of cl. Septicum and  chauvoei
Result;

Death of  first one within 2 days and survival of second one , moreover blackening and gelatinus exudates at the site of inoculation is the positive one.

d- pathogenicity and protection test in ginea pigs

for identification and typing of cl. Novei  
cl.novei A,B,C (non toxogenic) and D (cl. Haemolyticum)
polyvalent antisera are used for identification and monovalent are used for typing of identified cl. Novei

10- Haemaglutination test
11- Western blot

Treatment;

Foals suspected of being septic should be placed on broad-spectrum antibiotics active against both gram-positive and gram-negative organisms. Penicillin (22,000 IU/kg, IV, qid) in combination with amikacin sulfate (20-25 mg/kg, IV, sid) provides good initial coverage until culture results are available. Metronidazole (10-15 mg/kg, PO or IV, tid) may be necessary if an anaerobic infection (eg, Clostridium ) is suspected. A third- generation cephalosporin (eg, ceftiofur, 4.4-6 mg/kg, IV, bid-qid) may be used as a broad-spectrum agent in patients with compromised renal function.
In all cases of neonatal sepsis, immunologic support, in the form of IV plasma transfusions (1-2 L), to raise the IgG levels to >800 mg/dL is important. Effective IV fluid therapy is needed to combat endotoxic shock. Foals may require 100 mL/kg/day of maintenance therapy using polyionic isotonic crystalloid fluids (eg, lactated Ringer’s solution) after fluids have been administered for shock. Because many foals are hypoglycemic, dextrose should be added to make a 2.5-5% dextrose solution. Isotonic bicarbonate solution may be given to help correct moderate to severe metabolic acidosis, but can worsen respiratory acidosis. In these cases, mechanical ventilation should be used to decrease PaCO2 before giving bicarbonate.
Treatment with hyperimmune antiendotoxin serum should be considered in patients with endotoxemia. Antiprostaglandin drugs counteract several of the clinical and hemodynamic changes associated with endotoxemia and septic shock. Low doses of flunixin meglumine (0.25 mg/kg, IV, tid) may help reduce signs of endotoxemia. Additionally, administration of low doses of polymyxin B (6,000 IU/kg, diluted in 300-500 mL of saline, slow IV) is an investigational treatment used to neutralize systemic endotoxin. Because sepsis creates a catabolic state in the foal, nutritional support is important. If the foal is not nursing adequately, it should be fed mare’s milk or a milk substitute at 15-25% of its body weight over each 24-hr period. An indwelling nasogastric tube should be placed in foals with a decreased suckle reflex. Parenteral nutrition may also be helpful to provide adequate nutrients. Administration of gastric protectants (eg, ranitidine, cimetidine, omeprazole) has been proposed as an adjunct therapy in sick neonates. System-specific therapy includes lavaging septic joints with sterile fluids and providing nasal oxygen (2-10 L/min) or ventilation for foals with septic pneumonia. Corneal ulceration may be treated with low doses of topical atropine (although it may cause ileus), NSAID, and broad-spectrum topical antimicrobials. Entropion generally requires mattress sutures of the lower eyelid. Surgical removal of infected umbilical remnants may be indicated. Recovery from neonatal sepsis depends on the severity and manifestation of the infection. Current survival rates are 50-65% in referral centers. A minimum of 1-4 wk of intensive care should be expected. Early recognition and intensive treatment of neonatal sepsis improves the outcome. If the foal survives the initial problems, it has the potential of becoming a healthy and useful adult. 
Future treatment considerations
1- Anti TNFantibodies.

2- Pentoxyfylline which improve cardiac output.

3- Tyloxapole that lower pulmonary arterial pressure.

4- Activated protein C act as antithrombosis, antiinflammatory and fibrinolytic activity.
5- Heparine.

6- DMSO (dimethyl sulphoxide) that improve microvascular circulation and decrease platelets aggrigations.
Prognosis:

The prognosis for survival varies widely from 30% to over 70%, and it is impacted by numerous factors that include early recognition and treatment 
Method for Preventing Septicemia

1. Keep the mare in the facilities in which the foaling will take place to allow production of antibodies in the mare to pathogens within the local area. Clean the foaling stalls twice daily and disinfect the stalls prior to use. Wash the mare daily to reduce bacterial buildup on the hair coat and perineum from stall housing.

2. Immediately following delivery, prevent the foal from contacting the mare until steps 3 and 4 are completed.

3. Wash the mare after foaling with large volumes of soap and water to remove bacteria around the perineum and udder and rear quarters where the foal may contact fecal bacteria during udder seeking. Dry the mare.

4. Milk 2–4 oz of colostrum (preferably greater than 1060 specific gravity) from the mare’s cleaned mammary gland and bottle feed the foal prior to the foal rising and upon obtaining a suck reflex. Use colostrum from a colostrum bank if necessary.

5. If the foal is weak, tube feed the foal within 1 h of birth with 6–8 oz of colostrum, or if none is available use mare milk replacer; if none of that is available, use cow’s milk. In orphan foals, continuefeeding from a bottle or pan until 10% of body weight is fed. Feed when the foal is hungry.

6. In any foals without an observed birth and all the above precautions, begin parenteral antibiotic therapy within 6–8 h of birth and treat for 48–72 h only. Longer treatment may produce antibiotic resistance and should be reserved for ill foals. The choice of antibiotic therapy will vary with the area.If you have nothing to go on in your area, try using procaine penicillin 20,000 units/kg IM and gentocin

6.6 mg/kg IM. Both of these are given once daily. (Procaine penicillin given once daily gives 16 h of penicillin blood levels, which is adequate for most gram-positive organisms in these circumstances.)
Prevention and control of infectious diseases causing septicemia in equine;
e.g  Strangles;
- Affected horses shoud be isolated for at least 6 weaks with strict hygienic control of contact farm workers ,persons and utensils.

-All stable equipments should be cleaned and disinfected and the bedding shoud be burned

-New added yearling horses should be isolated with quarantine for 2-3 weaks.

-Vaccinations;

 i. strep.equi bacterin(Equibac II)

 ii. strepvax

  1st dose at 12 weaks old then at  15 weaks then at 18 weaks .

  Booster dosing every year. 
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