   CHAPTER- I
1. Introduction and Background
Sulphur drugs are synthetic chemical substances derived from sulfanilamide or para-aminobenzenesulfonamide which was synthesized in 1908 by Paul Gelmo. These chemicals are structural analogues of para-aminobenzoic acid (PABA) (Jones, 2010).  In 1932 Gerhard Domagk discovered a dye “Prontosil” which is responsible for antibacterial effect of sulphur drugs. (Veterinary Pharmacology and Therapeutics)
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          Fig. 2: Chemical structure of sulfa drugs (Ophardt, 2003)
1.1. Classification of Sulphur Drugs

In veterinary medicine there are usually 5 types of sulfonamides in market. They are as follows-
a) Standard use sulfonamides- These drugs are used to treat systemic infections caused by susceptible organisms. eg. Sulfathiazole, sulfamethazine (sulfadimidine), sulfamerazine, sulfadiazine, sulfapyridine, sulfa-bromomethazine, sulfa-ethoxypyridazine, sulfa-methoxypyridazine, sulfadimethoxine and sulfachlorpyridazine.
b) Highly soluble sulfonamides- These are utilized primarily in therapy for urinary tract infections, due to rapid urinary excretion in mostly unchanged form. They are soluble in alkali. eg. sulfisoxazole (sulfafurazole) and sulfasomidine.
c) Poorly soluble sulfonamides- These are also used to combat urinary tract infections and are utilized in the treatment of ulcerative colitis in dogs. These are the only group of sulfonamides that are not rapidly absorbed from the gut due to poor solubility in water. eg. phthalylsulfathiazole, succinylsulfathiazole and salicylazosulfapyridine.
d) Potentiated sulfonamides- The combination of sulfonamides with other antimicrobial drugs (most commonly trimethoprim) is called potentiated sulfonamides. eg. sulfapyrimethamine and sulfatrimethoprim combinations, trimethoprim and sulfamethoxazole (TMP-SMX) combinations and pyrimethamine and trimethoprim combinations.
e) Topical sulfonamides- Those that can be applied topically is called topical sulfonamides. eg. ophthalmic preparation, such as sulfacetamide and wound and burn preparations, such as mafenide, silver sulfadiazine and sulfathiazole.
1.2. Mode of Action
Sulfonamides are bacteriostatic antimicrobials and are most effective in early stages of acute infections when organisms multiply rapidly. Bacteria utilize para-aminobenzoic acid (PABA) to initiate folic acid synthesis. Sulfonamides competitively inhibit enzymes that function in synthesis of folic acid, which is required for production of purine, thymidine, methionine, glycine and formylmethionyl-transfer RNA. In case of combined sulfonamides they sequentially inhibit two enzymes necessary for synthesis of folic acid.  The end result is inhibition of protein synthesis, metabolism and growth. (Veterinary Pharmacology and Therapeutics)
The mode of action of sulphur drugs has been shown in a sketch-
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Fig. 3: Mode of action of sulfa drugs
1.3. Uses of Sulphur Drugs
Sulfonamides may be prescribed for any generalizing disease that is caused by a susceptible organism, if there is no impairment of kidney function that handicaps excretion (Jones, 2010). Some are also used in the treatment of diabetes. The substances are still used to treat some urinary tract infections, leprosy and in combination with other drugs, fungal and protozoal diseases can be treated. In addition to its use as an antibiotic, is also used in the treatment of inflammatory bowel diseases. Topical sulfonamides are used to combat both Gram-positive and Gram-negative organisms. Veterinary diseases commonly treated by sulfonamides are actinobacillosis, coccidioidosis, mastitis, metritis, colibacillosis, podo-dermatitis, polyarthritis, respiratory infections and toxoplasmosis (Van Duijkeren et al., 1994b). In some cases sulfa drugs are used in disease prevention (mostly applied in case of poultry) and as feed additives for animals. Sulfamethazine is a sulphur drug used to treat bacterial diseases in humans and animals, and to promote growth in cattle, sheep, pigs, and poultry. (Dan Flynn, 2010)
Sulphur drugs are primarily bacteriostatic but in very high concentration, especially in urinary tract, may be bactericidal. Sulfonamide therapy should be initiated in rapidly multiplying stage of bacteria i.e. in acute conditions. They are less effective in chronic diseases. The sulfonamide therapy is continued till complete removal of infections (Roy, 2004). Several metabolites of sulphur drugs and the sustained release formulation has been reported to be highly efficacious in the treatment of shipping fever pneumonia, diphtheria and pneumonia in cattle. (Carlson et al., 1976; Clark et al., 1983; Richards, 2001)
Side effects and toxicity of sulfa drugs may occur for its overdose or for prolonged duration of treatment. The sulfonamides can cause hepatic necrosis, kernicterus, serum sickness like syndrome, acute hemolytic anemia, agranulocytosis, Stevens-Johnson syndrome, pseudo-membranous colitis, hyper-sensitivity and allergic reaction. Trimethoprim-Sulfamethoxasol (TMP-SMX) administration in pregnancy centers on the antifolate mechanisms and possible risk of neural tube defects. A large proportion of sulfamethoxazole is metabolized by the liver and only thirty percent is excreted unchanged by the kidneys. Due to urinary excretion, if solubility levels are exceeded, crystals may precipitate and produce crystalluria (Vasilopulos, 2001; Roy, 2004; Noli et al., 1995; Mengelers et al., 1990; Blackwell et al., 1989)
In poultry, sulfanilamide causes a hen to lay eggs with soft shells or without shells and lower egg laying. Large amounts of sulfonamides cause a marked interference with the structure and the function of the nerves to the legs so that walking becomes difficult or impossible. The continuous use of sulfonamides at therapeutic levels suppresses the bacteria in the digestive tract that the animal needs to synthesize certain nutrients (Jones, 2010). Toxicosis from sulfaquinoxaline use in animals has been infrequently reported. Toxicity from sulfaquinoxaline has occurred in Leghorn chickens. (Daft et al., 1989)
At present sulfa drugs are widely and indiscriminately used which is the main cause of sulfa drug resistance. Prolonged use of sulfonamides in a chronic infection tends to make the disease germs more resistant to the drugs (Jones, 2010). Resistance occurs through several mechanisms. Decreased permeability, efflux pumps and alterations in target enzymes, such as mutations in dihydrofolate reductase, all occur. A common mechanism of resistance to sulfonamides is overproduction of PABA or altered dihydropteroate synthetase, one of the enzymes utilized in folic acid synthesis. Resistance to sulfa drugs has emerged among many microorganisms, especially Streptococci, Meningococci and Shigella, making them less effective than formerly. Strains of Rickettsiae, Pseudomonas, Klebsiella, Proteus, Clostridium and Leptospira sp. are often highly resistant. Emergence of drug resistance bacteria is frequent. Resistance may develop due to enzyme adaption, alteration enzyme pathway, chromosomal mutation or plasmid mediation. Cross resistance is commonly observed. (Watanabe, 1967)

Withdrawal period is mostly important for public health significance. Drugs should not present be present in animal derived foods for human consumption. Specific withdrawal period is allowed for antimicrobials before slaughter or milk of treated animals used for human consumption. For sulfamethazine the withdrawal period is 10 days for beef cattle but no withdrawal period for dairy cattle and for sulfamethoxypyridazine it is 16 days for beef cattle and 72 hours for dairy cattle. If it is not accurately followed, residue particles of these drugs will enter into our body through meat and milk. This may also cause sulfa drug resistance among human beings. (Roy, 2004)

Considering the above facts the present clinical report was designed with the following objectives-
i. To measure the frequency of clinical disease in different species at different internship placements of India and Bangladesh.

ii. To study the prescribed sulphur drugs against those clinical cases recorded in relation to types of sulfonamides, dose, route of administration etc.
CHAPTER- II

2. Review of Literatures

 Guard et al. (1986), Shoaf et al. (1987) described that- Age and diet could markedly affect trimethoprim and oral sulfadiazine disposition in calves. Shoaf et al. (1987) stated that- Orally administered sulfadiazine (30mg/kg) was absorbed very slowly in those calves fed milk diets, with absorbed slightly higher in ruminating calves. He also said that- Calves given sulfadiazine subcutaneously (30mg/kg) had a rapid absorption of the drug, age and diet had no effect on sulfadiazine or trimethoprim disposition in those calves. But in another study Guard et al. (1986) found that- Calves 1 day of age showed higher serum and synovial fluid concentrations of trimethoprim and sulfadiazine than did calves of 1 week or 6 weeks of age.
White and Williams (1983), Piercy et al. (1984), Sainsbury (1988) in their study stated that- The safety and efficacy of sulfaquinoxaline alone or in combination with trimethoprim (trimethoprim: sulfaquinoxaline= 1:3) had been reported in poultry. White and Williams (1983) found that- A total dose of 30mg/kg/day oral dose satisfactorily controlled experimentally induced coliseptisemia and fowl cholera. Piercy et al. (1984) described that- A wide margin of safety had been shown for the 1: 3 combination of trimethoprim: sulfaquinoxaline in poultry, although decreased appetite and water consumption and lowered egg production, egg weight and hatchability were noted when these antimicrobials were incorporated in the feed or water in higher than recommended concentration.

Church et al. (1979) found that- Sulfamethazine had been utilized extensively in cattle and swine for a number of years. Sulfamethazine had been formulated for use in the drinking water and as a feed additive, an extended-release bolus and an intravenous preparation. Clark et al. (1966), Ellison et al. (1967), Miller et al. (1969), Carlson et al. (1976) found several reports on the efficacy and clinical uses of the extended-release form of sulfamethazine in cattle are available both for treatment and feed additive purposes.

Wilson et al. (1987) found that- Sulfamethazine had been formulated with ormetoprim to enhance the spectrum of antimicrobial activity against some bovine pathogens. He also found that- This combination had been shown to be highly effective in treating calves with experimentally induced aspiration pneumonia and Pasteurella hemolytica pneumonia.

Hirsh et al. (1990) described that- The combined preparation could be safely used simultaneously with ampicillin for wide antimicrobial coverage. They could be also used against some protozoa that were the causal agents of dysentery. He also stated that- Trimethoprim- sulfonamides combinations are highly safe. But Blackwell et al. (1989) reported that- Goitrogenic effect resulting to stillborn and weak piglets produced from sows fed with sulfamethoxine and ormetopyrim in late pregnancy. Morgan and Bachrach (1982) stated that- Prolonged use of combined drugs may cause bilateral keratocojuntivitis in dogs.
CHAPTER- III
3. Materials and Methods
3.1. Internship Placements
Three internship placements were considered for the study during October, 2011- January, 2012. They were- Veterinary Clinics, Madras Veterinary College (MVC), India; Veterinary clinics, Veterinary College and Research Institute (VCRI), Namakkal, India; Upazila Veterinary Hospital (UVH), Dumuria, Khulna and Veterinary Teaching Hospital (VTH), Chittagong Veterinary and Animal Sciences University (CVASU), Bangladesh.
3.2. Clinical Cases
A total of 40 clinical cases of different animal species were studied for presumptive and definitive diagnosis along with different sulfa drugs prescribed as primary and secondary drugs. Among different clinical cases only 2 cases were recorded from MVC, 4 cases were recorded from VCRI, 28 cases were recorded from UVH and 6 cases were registered from VTH.
3.3. Diagnosis of Cases

Diagnosis was performed according to clinical signs and history and physical appearance.

3.4. Patient and Drug Data

Demographic data of individual case such as species, age and sex were recorded in structured clinical data sheet. Types of sulfa drugs and generic and trade names, dose, route and duration of sulfa drugs were also noted in the clinical sheet.
3.5. Statistical Evaluation

Data were entered into MS Excel program and sorted and cleaned the data. Cleaned data were exported into STATA-11 for final analysis. Descriptive statistics and significant tests were performed on the data obtained. The results were expressed as frequency, percentage and 95% confidence interval.
  CHAPTER- IV

4. Results and Discussion
4.1. Frequency of Clinical Cases According to Species and Placements

Table-1: Frequency of Clinical Cases According to Species & Placement (India)

	Group of

Clinical Cases
	Specific

Clinical Case
	Species
(No.)
	n(%); 95% CI
	Frequency
	Primary Sulfa Drug
	Dose (mg/kg)

& Route
	Dose Type

	Gastrointestinal

Tract
	Gastroenteritis
	Goat (2)
	2 (33.3%; -20.8-87.5)
	0.33
	Sulfadimidine
	150mg/kg (Initial) followed by 75mg/kg for  5 days i/v-ly
	Recommended

Dose

	
	Enteritis
	Goat (3)
	4 (66.7%; 12.5-120.9)
	0.66
	Sulfadimidine
	150mg/kg (Initial) followed by 75mg/kg for  5 days i/v-ly
	Recommended

Dose

	
	Enteritis
	Cattle (1)
	
	
	
	
	

	
	
	Total
	N = 6
	
	
	
	


Explanation:

From the above table it was found that in India the percentage and frequency of Enteritis were 66.7% and 0.66 respectively. On the other hand the percentage and frequency of Gastroenteritis were 33.3% and 0.33 respectively which were lower than that of Enteritis. For treating both of the cases Sulfonamides were used following recommended dose and duration i.e. 150mg/kg initial dose followed by 75mg/kg for 5 days. Intravenous route was the preferred route of drug administration. From the table it was also revealed that- the occurrence of Enteritis in goat was higher than cattle.
Table-2: Frequency of Clinical Cases According to Species & Placement (Bangladesh)

	Group of

Clinical Cases
	Specific

Clinical Case
	Species
(No.)
	n(%); 95% CI
	Frequency
	Sulfa Drugs (Generic Name)
	Dose (mg/kg)

& Route
	Dose Type

	
	
	
	
	
	Primary Drug
	Secondary Drug
	
	

	Gastrointestinal

Tract
	Gastroenteritis
	Cattle (1)
	2 (5.9%; -2.5-14.2)
	0.06
	Cotrimoxasol
	-
	30mg/kg (Initial) followed by 15mg/kg for 5 days orally
	Overdose

	
	
	Goat (1)
	
	
	
	
	10mg/kg (Initial) followed by  5mg/kg for 5 days orally
	Subnormal
Dose

	
	Enteritis
	Cattle (1)
	5 (14.7%; 2.2-27.3)
	0.15
	Cotrimoxasol
	-
	25mg/kg (Initial) followed by 15mg/kg for  5 days orally
	Overdose

	
	
	Sheep (2)
	
	
	
	
	
	

	
	
	Goat (2)
	
	
	
	
	15mg/kg (Initial) followed by 7.5mg/kg for 5 days orally
	Recommended

Dose

	
	Diarrhea
	Cattle (3)
	7 (20.6%; 6.3-34.9)
	0.21
	Cotrimoxasol
	-
	35mg/kg (Initial) followed by 25mg/kg for  5 days orally
	Overdose

	
	
	Sheep (2)
	
	
	
	
	15mg/kg (Initial) followed by 7.5mg/kg for 5 days orally
	Recommended

Dose

	
	
	Goat (2)
	
	
	
	
	10mg/kg (Initial) followed by 5mg/kg for  5 days orally
	Subnormal
Dose

	
	Dysentery
	Cattle (2)
	5 (14.7%; 2.2-27.3)
	0.15
	-
	Cotrimoxasol
	40mg/kg (Initial) followed by 20mg/kg for 5 days orally
	Overdose

	
	
	Sheep (1)
	
	
	
	
	
	

	
	
	Goat (2)
	
	
	
	
	10mg/kg (Initial) followed by 5mg/kg for  5 days orally
	Subnormal
Dose

	Respiratory
	Pneumonia
	Goat (3)
	3 (8.8%; -1.2-18.9)
	0.09
	Sulfadimidin
	-
	250mg/kg (Initial) followed by 125mg/kg for 5 days i/m-ly
	Overdose



	Bacterial
	Fowl Cholera
	Poultry (1)
	1 (2.9%; -3.0-8.9)
	0.03
	Cotrimoxasol
	-
	15mg/kg (Initial) followed by 7.5mg/kg for  7 days orally
	Recommended

Dose


	Viral
	PPR
	Goat (1)
	1 (2.9%; -3.0-8.9)
	0.03
	Sulfadimidin
	-
	250mg/kg (Initial) followed by 125mg/kg for 5 days i/m-ly
	Overdose

	
	
	
	
	
	-
	Cotrimoxasol
	40mg/kg (Initial) followed by 20mg/kg for 5 days orally
	

	
	Gumboro
	Poultry (1)
	1 (2.9%; -3.0-8.9)
	0.03
	Cotrimoxasol
	-
	15mg/kg (Initial) followed by 7.5mg/kg for 7 days orally
	Recommended

Dose


	
	New Castle

Disease
	Poultry (1)
	1 (2.9%; -3.0-8.9)
	0.03
	Cotrimoxasol
	-
	15mg/kg (Initial) followed by 7.5mg/kg for  7 days orally
	Recommended

Dose


	Others
	Fever
	Goat (1)
	1 (2.9%; -3.0-8.9)
	0.03
	Cotrimoxasol
	-
	15mg/kg (Initial) followed by 7.5mg/kg for  5 days orally
	Recommended

Dose


	
	Arthritis
	Horse (2)
	4 (11.8%; 0.4-23.2)
	0.12
	-
	Sulfadimidin
	250mg/kg (Initial) followed by 125mg/kg for 5 days i/m-ly

	Overdose

	
	
	Cattle (1)
	
	
	
	
	
	

	
	
	Goat (1)
	
	
	
	
	75mg/kg (Initial) followed by 35mg/kg for 5 days i/m-ly
	Subnormal
Dose

	
	Maggot

Infestation
	Goat (2)
	2 (5.9%; -2.5-14.2)
	0.06
	-
	Sulfonamide
	30mg/kg for  5 days topically
	Recommended

Dose


	
	Deficiency
	Goat (1)
	1 (2.9%; -3.0-8.9)
	0.03
	-
	Sulfadimidin
	220mg/kg (Initial) followed by 110mg/kg for 5 days i/m-ly
	Overdose



	
	
	Total
	N = 34
	
	
	
	
	


Explanation:

From the above table it was found that in Bangladesh various types of Sulphur drugs were used for treating different types of disease conditions. Among them Sulphur drugs were mostly used for treating diarrheal type of cases like- Gastroenteritis, Enteritis, Dysentery, Diarrhea and PPR. Besides these Sulphur drugs were also used for treating Pneumonia, Fever, Arthritis, Maggot infestation and Deficiency cases as feed additives. In poultry it was used for treating Gumboro, New Castle Disease and Fowl Cholera. Among the diseases the percentage and frequency of Diarrhea were comparatively higher than any other diseases which were 20.6% and 0.21 respectively. In Bangladesh Sulphur drugs were mostly used in overdose. Besides this recommended and subnormal doses were also practiced. Among the routes oral route were mostly used. Other routes were intramuscular route and topical application.
4.2. Tabular Comparative Explanation:

	Disease
	India
	Bangladesh

	
	Percentage
	Frequency
	Used Drug
	Dose Type
	Route
	Percentage
	Frequency
	Used Drug
	Dose Type
	Route

	Gastroenteritis
	33.3%
	0.33
	Sulfadimidine
	Recommended

Dose
	i/v
	5.9%
	0.06
	Cotrimoxasol
	Overdose


	Oral

	Enteritis
	66.7%
	0.66
	Sulfadimidine
	Recommended

Dose
	i/v
	14.7%
	0.15
	Cotrimoxasol
	Overdose

Recommended

Dose
	Oral

	Dysentery
	-
	-
	-
	-
	-
	14.7%
	0.15
	Cotrimoxasol
	Overdose
Subnormal
	Oral

	Diarrhea
	-
	-
	-
	-
	-
	20.6%
	0.21
	Cotrimoxasol
	Overdose
Recommended

Dose

Subnormal
	Oral

	PPR
	-
	-
	-
	-
	-
	2.9%
	0.03
	Sulfadimidin
Cotrimoxasol
	Overdose

	i/v
Oral

	Pneumonia
	-
	-
	-
	-
	-
	8.8%
	0.09
	Sulfadimidin
	Overdose
	i/v

	Maggot

Infestation
	-
	-
	-
	-
	-
	5.9%
	0.06
	Sulfonamide
	Recommended

Dose
	Topical

	Fever
	-
	-
	-
	-
	-
	2.9%
	0.03
	otrimoxasol
	Recommended

Dose
	Oral

	Arthritis
	-
	-
	-
	-
	-
	11.8%
	0.12
	Sulfadimidin
	Overdose
Subnormal
	i/v

	Deficiency
	-
	-
	-
	-
	-
	2.9%
	0.03
	Sulfadimidin
	Overdose
	i/v

	Fowl Cholera
	-
	-
	-
	-
	-
	2.9%
	0.03
	Cotrimoxasol
	Recommended

Dose
	Oral

	New Castle Disease
	-
	-
	-
	-
	-
	2.9%
	0.03
	Cotrimoxasol
	Recommended

Dose
	Oral

	Gumboro
	-
	-
	-
	-
	-
	2.9%
	0.03
	Cotrimoxasol
	Recommended

Dose
	Oral


4.3. Discussion
In India the predominant diseases were Gastroenteritis and Enteritis and in Bangladesh the predominant diseases were Gastroenteritis, Enteritis, Diarrhea, Dysentery, PPR, Pneumonia, Fever, Arthritis, Maggot infestation, Nutritional deficiency in large animals and Fowl Cholera, Gumboro and New Castle Disease in poultry.

Non-typhoidal salmonellae are implicated as significant pathogens in food-borne Gastroenteritis (Antony, 2009). Bacterial enteritis is the most important cause of diarrhoea in lambs and goat kids. Enterotoxigenic Escherichia coli (ETEC) and Cryptosporidium parvum are considered among the most prevalent causative agent of enteritis in goats (Gerald et al. 1992). PPR is a highly contagious viral disease of sheep and goats. PPR has two clinical forms, peracute and acute. Peracute cases commonly occur more in goats. A high fever is followed by depression and death, and mortalities are normally very high (Australian Veterinary Journal, 2010).  
In Bangladesh sulfa drugs of 3 categories were used. They are- Primary, secondary and others which included use as feed additives. Sulfa drugs were mostly used as primary drugs in case of diarrheal diseases, like- Gastroenteritis, Enteritis, Diarrhea, Dysentery, PPR. Sulfathiazole, sulfaguanadine, and sulfadiazine have value against some forms of dysentery (Giltner, 1990). Besides these sulfa drugs were also used as primary drugs in other disease conditions, like- Pneumonia and Aspiration pneumonia and Fever. Sulfa drugs used as secondary drugs in following disease conditions- Dysentery, Arthritis, Maggot infestation and in deficiency condition. In case of poultry sulfa drugs were most commonly used for- Gumboro, Fowl cholera, New Castle Disease. Combined sulfa drugs i.e. potentiated sulfa drugs were mostly used for treating disease conditions.


In Bangladesh most of the cases sulfa drugs were prescribed in overdose even for a long period due to unconsciousness as in field level treatments are mostly provided by so called quack doctors or by hospital stuffs. Besides this some doses were standard and some were in sub-normal dose (cause is same to overdose). Duration of the prescribed treatments were more or less standard. But in India sulfa drugs were being used according to recommended dose and duration. In Bangladesh most of the routes of drug administration were oral route. Besides this intramuscular (i/m) and topical route application were also present. But in India the preferred route were intravenous route. The effectiveness of using sulfa drugs in treating animal diseases were fair i.e. most of the diseases were cured where sulfa drugs were being prescribed.

In Bangladesh during providing prescriptions no withdrawal period were mentioned. Besides this in most cases suphur drugs were used in overdose for treating disease conditions. In some cases sulphur drugs were also used as feed additives for promoting body condition. So, there were great chances of transferring residues of sulphur drugs through meat, milk or even through eggs to human body and producing sulfur drug resistance among human beings. So, the trend of following the withdrawal period of sulphur drug administration should be introduced for a better future.
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     Appendix-I: Species wise cases with their treatments
	Sl.

No.
	Disease
	No. of Cases
	Total
	Treatment

	
	
	Cattle
	Horse
	Sheep
	Goat
	Poultry
	
	

	1.
	Diarrhea
	3
	-
	2
	2
	-
	7
	Co-trimoxasol

	2.
	Enteritis
	2
	-
	2
	5
	-
	9
	Co-trimoxasol or

Supha-dimidine

	3.
	Gastro-enteritis
	1
	-
	-
	3
	-
	4
	Co-trimoxasol or

Sulpha-dimidine

	4.
	Dysentery
	2
	-
	1
	2
	-
	5
	Co-trimoxasol

	5.
	Fever
	-
	-
	-
	1
	-
	1
	Co-trimoxasol

	6.
	Arthritis
	1
	2
	-
	1
	-
	4
	Sulpha-dimidine

	7.
	Maggot

Infestation
	-
	-
	-
	2
	-
	2
	Sulpha-nilamide

	8.
	Pneumonia
	-
	-
	-
	3
	-
	3
	Sulpha-dimidine

	9.
	PPR
	-
	-
	-
	1
	-
	1
	Co-trimoxasol

	10.
	Deficiency
	-
	-
	-
	1
	-
	1
	Sulpha-dimidine

	11.
	Gumboro
	-
	-
	-
	-
	1
	1
	Co-trimoxasol

	12.
	New Castle

Disease
	-
	-
	-
	-
	1
	1
	Co-trimoxasol

	13.
	Fowl Cholera
	-
	-
	-
	-
	1
	1
	Co-trimoxasol

	Total
	9
	2
	5
	21
	3
	40
	


Appendix-II: Tabular Representation of Informations Obtained

	Sl. No.
	Date
	Placement


	Species


	Sex


	Age

(Month)


	Body

Wt.

(Kg)


	Clinical

Signs
	Diagnosis
	Treatment
	Dose
	Dose

Type

	1.
	18.09.11
	India
	Goat
	Male
	12
	33
	Diarrhea with foul smelling faeces, Dehydration, Pale mucous membrane, Temp. 37.8°C
	Enteritis


	Inj. Sulphasol


	10ml for 5 days
	Normal



	2.
	18.09.11
	India
	Goat
	Male
	9
	26
	Repeated diarrhea and mild anorexia for 2 days, Temp. 38°C
	Gastro-        enteritis


	Inj. Sulphasol
	8ml for 5 days
	Normal



	3.
	20.09.11
	India
	Cow
	Female
	24
	133
	Diarrhea with dehydration, Temp. 101°F
	Enteritis


	Inj. Sulphasol
	40ml for 5 days
	Normal



	4.
	24.09.11
	India
	Goat
	Female
	9
	27
	Diarrhea and Dehydration, Anorexia, Undigested feed particles in faeces, Temp. 103.5°F
	Gastro-enteritis


	Inj. Sulphasol


	8ml for 5 days
	Normal



	5.
	04.10.11
	India
	Goat
	Male
	7
	17
	Watery faeces with foul smell, Dehydration, Temp. 102.5°F
	Enteritis


	Inj. Sulphasol
	5ml for 5 days
	Normal



	6.
	05.10.11
	India
	Goat
	Male
	10
	30
	Anorexia with watery faeces, Dehydration, Temp. 104°F
	Enteritis


	Inj. Sulphasol
	9ml for 5 days
	Normal



	7.
	27.10.11
	Upazila Veterinary Hospital
	Goat
	Male
	12
	25
	Watery faeces with dehydration, Temp. 103°F
	Enteritis
	Tab. Trimycine Vet
	1 on the 1st day then half for 4 days
	Overdose

	8.
	30.10.11
	Upazila Veterinary Hospital
	Cow
	Female
	24
	150
	Loose faeces, Anorexia, Temp. 101°F
	Diarrhea

	Tab. Sulpha Plus
	4 on the 1st day then half for 4 days
	Subnormal



	9.
	31.10.11
	Upazila Veterinary Hospital
	Goat
	Male
	6
	10
	Pain at knee joint, Lameness, Temp. 103.5°F
	Arthritis


	Inj. Dimidin
	1ml on the 1st day then half for 4 days
	Subnormal



	10.
	31.10.11
	Upazila Veterinary Hospital
	Sheep
	Female
	12
	15
	Watery faeces with dehydration, Temp. 104°F
	Diarrhea

	Tab. Sulphadin– S
	1 on the 1st day then half for 4 days
	Overdose



	11.
	01.11.11
	Upazila Veterinary Hospital
	Goat
	Male
	18
	25
	Watery faeces with mucus, Temp. 103°F
	Dysentery


	Tab. Diatrim
	1 on the 1st day then half for 4 days
	Overdose



	12.
	01.11.11
	Upazila Veterinary Hospital
	Bull
	Male
	48
	150
	Watery faeces with dehydration, Temp. 99°F
	Diarrhea

	Inj. Diadin
	45ml on the 1st day then half for 4 days
	Normal



	13.
	02.11.11
	Upazila Veterinary Hospital
	Goat
	Male
	12
	20
	Loose faeces, Anorexia, Temp. 103°F
	Gastro-enteritis
	Tab. Chemosulfa -S
	1 on the 1st day then half for 4 days
	Overdose



	14.
	02.11.11
	Upazila Veterinary Hospital
	Goat
	Female
	18
	25
	Loose faeces with mucus, Temp. 103.5°F
	Dysentery


	Tab. Sulphadin
	1 on the 1st day then half for 4 days
	Overdose



	15.
	03.11.11
	Upazila Veterinary Hospital
	Cow
	Female
	36
	175
	Watery faeces with foul smell, Pregnant, Temp. 101°F

	Enteritis


	Tab. Trisulpha

	5 on the 1st day then half for 4 days
	Normal



	16.
	03.11.11
	Upazila Veterinary Hospital
	Sheep
	Female
	6
	10
	Watery faeces with mucus, Temp. 103.4°F
	Dysentery


	Tab. Sulphadin -S
	1 on the 1st day then half for 4 days
	Overdose



	17.
	06.11.11
	Upazila Veterinary Hospital
	Goat
	Male
	12
	20
	Coughing, sneezing, Temp. 105°F
	Fever
	Tab. Cotrim Vet
	1 Tab. b.i.d. for 5 days
	Normal

	18.
	06.11.11
	Upazila Veterinary Hospital
	Poultry
	Female
	6
	2
	Hemorrhage in bursa and thigh muscle, Drowsiness, White faeces
	Gumboro


	Pow. Micronid Vet
	1gm in 1 lit. of water for 7 days
	Normal



	19.
	06.11.11
	Upazila Veterinary Hospital
	Goat
	Male
	9
	15
	Loose faeces with dehydration, Temp. 102°F
	Enteritis


	Tab. Sulpha Plus
	1 on the 1st day then half for 4 days
	Overdose



	20.
	07.11.11
	Upazila Veterinary Hospital
	Cow
	Female
	36
	150
	Watery faeces with dehydration, Anorexia, Temp. 101°F
	Gastro-enteritis


	Tab. Trimycine Vet
	4 on the 1st day then half for 4 days
	Subnormal



	21.
	07.11.11
	Upazila Veterinary Hospital
	Poultry
	Female
	6
	2.5
	Greenish faeces with foul smell, Drowsiness
	Fowl Cholera


	Pow. Micronid Vet
	1gm in 1 lit. of water for 7 days
	Normal



	22.
	08.11.11
	Upazila Veterinary Hospital
	Horse
	Male
	24
	140
	Lameness, Pain at hock joint, Temp. 100°F
	Arthritis


	Inj. Salidone
	45ml on the 1st day then half for 4 days
	Overdose



	23.
	08.11.11
	Upazila Veterinary Hospital
	Goat
	Female
	12
	15
	Coughing, Sneezing, Abdominal Respiration, Crackling sound in lungs, Temp. 105°F
	Aspiration Pneumonia


	Inj. Dimi Vet


	5ml on the 1st day then half for 4 days
	Overdose



	24.
	08.11.11
	Upazila Veterinary Hospital
	Sheep
	Male
	6
	10
	Watery faeces with foul smell, Temp. 104°F
	Diarrhea

	Tab. Sulphadin -S
	1 on the 1st day then half for 4 days
	Overdose



	25.
	20.11.11
	Upazila Veterinary Hospital
	Goat
	Male
	12
	15
	Dyspnoea, Crackling sound in lungs, Temp. 104°F
	Pneumonia


	Inj. Diadin
	5ml on the 1st day then half for 4 days
	Overdose



	26.
	23.11.11
	Upazila Veterinary Hospital
	Sheep
	Female
	18
	25
	Watery faeces with foul smell, Temp. 103°F
	Enteritis


	Tab. Sulphadin -S
	1 on the 1st day then half for 4 days
	Overdose



	27.
	28.11.11
	Upazila Veterinary Hospital
	Cow
	Female
	30
	150
	Loose faeces with mucus and foul smell, Temp. 102°F
	Dysentery


	Tab. Sulpha Plus
	4 on the 1st day then half for 4 days
	Subnormal



	28.
	05.12.11
	Upazila Veterinary Hospital
	Calf
	Male
	6
	20
	Lameness, Pain at hock joint, Temp. 101.5°F
	Arthritis


	Inj. Diadin
	5ml on the 1st day then half for 4 days
	Overdose



	29.
	13.12.11
	Upazila Veterinary Hospital
	Poultry
	Female
	5
	2
	Hemorrhage in proventriculus, Caecal Tonsil and intestine, Drowsiness, White faeces
	New Castle Disease


	Pow. Eryvet
	1gm in 1 lit. of water for 7 days
	Normal



	30.
	18.12.11
	Upazila Veterinary Hospital
	Goat
	Male
	7
	15
	Watery faeces with mucus and foul smell, Temp. 104°F
	Diarrhea

	Tab. Trimycine Vet
	1 on the 1st day then half for 4 days
	Overdose



	31.
	22.12.11
	Upazila Veterinary Hospital
	Sheep
	Male
	24
	28
	Loose faeces with foul smell, Temp. 103°F
	Enteritis


	Tab. Strepto-sulpha
	1 on the 1st day then half for 4 days
	Overdose



	32.
	22.12.11
	Upazila Veterinary Hospital
	Cow
	Female
	48
	150
	Watery faeces with mucus and foul smell, Temp. 102°F
	Dysentery


	Tab. Sulphadin -S
	4 on the 1st day then half for 4 days
	Overdose



	33.
	28.12.11
	Upazila Veterinary Hospital
	Goat
	Male
	6
	15
	Coughing, Sneezing, Abdominal Respiration, Crackling sound in lungs, Temp. 104°F
	Aspiration Pneumonia


	Inj. Dimi Vet


	5ml on the 1st day then half for 4 days
	Overdose



	34.
	28.12.12
	Upazila Veterinary Hospital
	Horse
	Male
	24
	120
	Lameness, Pain at hock joint, Anorexia, Temp. 100°F
	Arthritis


	Inj. Diadin
	30ml on the 1st day then half for 4 days
	Subnormal



	35.
	16.01.12
	Veterinary Teaching   Hospital
	Goat
	Female
	6
	15
	Weakness, Unable to stand, Temp. 98°F
	Deficiency


	Inj. Diadin
	5ml on the 1st day then half for 4 days
	Overdose



	36.
	16.01.12
	Veterinary Teaching   Hospital
	Calf
	Female
	10
	50
	Loose faeces with bad smell, Anorexia, Temp. 100°F
	Diarrhea


	Tab. Strepto-sulpha
	2 on the 1st day then half for 4 days
	Overdose



	37.
	16.01.12
	Veterinary Teaching   Hospital
	Goat
	Female
	12
	20
	Maggots inside the wound

(Vulva), Temp. 103°F
	Maggot infestation
	Pow. Sumid Vet
	Apply twicce in a day for 5 days
	Normal



	38.
	16.01.12
	Veterinary Teaching   Hospital
	Goat
	Female
	24
	25
	Maggots inside the wound

(Tail region), Temp. 103°F
	Maggot infestation
	Pow. Sumid Vet
	Apply twicce in a day for 5 days
	Normal



	39.
	17.01.12
	Veterinary Teaching   Hospital
	Goat
	Male
	24
	30
	Watery diarrhea with mouth lesion, Temp. 100°F
	PPR


	Tab. Strepto-sulpha
	2 on the 1st day then half for 4 days
	Overdose



	40.
	17.01.12
	Veterinary Teaching   Hospital
	Goat
	Male
	6
	15
	Loose faeces with mucus and foul smell, Dehydration, Temp. 99°F
	Diarrhea

	Tab. Strepto-sulpha
	1 on the 1st day then half for 4 days
	Overdose




     Appendix-III: Sulfa Drugs Prescribed against Different Groups of Clinical Cases along with

      


   Trade and Generic Name, Dose, Route and Duration

	Sl. No.
	Clinical Cases
	Sulfa Drugs
	Prescribed Dose
	Route
	Duration

	
	
	Trade Name
	Generic Name
	
	
	

	1.
	Diarrhea
	Tab. Sulpha Plus
Tab. Sulphadin- S
Inj. Diadin
Tab. Trimycine Vet
Tab. Streptosulpha
	Co-trimoxasol

Co-trimoxasol

Sulphadimidine

Co-trimoxasol

Co-trimoxasol
	4 on the 1st day then half

1 on the 1st day then half

45ml on the 1st day then half

1 on the 1st day then half

2 on the 1st day then half
	Oral

Oral

i/m

Oral

Oral
	5 days
5 days
5 days
5 days
5 days

	2.
	Enteritis
	Inj. Sulphasol
Tab. Trimycine Vet Tab. Trisulpha
Tab. Sulpha Plus
Tab. Sulphadin –S
Tab. Streptosulpha
	Sulphadimidine

Co-trimoxasol

Co-trimoxasol

Co-trimoxasol

Co-trimoxasol

Co-trimoxasol
	10ml per day

1 on the 1st day then half
5 on the 1st day then half
1 on the 1st day then half
1 on the 1st day then half
1 on the 1st day then half
	i/v

Oral

Oral

Oral

Oral

Oral
	5 days
5 days
5 days
5 days
5 days
5 days

	3.
	Gastro-enteritis
	Inj. Sulphasol
Tab. Chemosulfa –S
Tab. Trimycine Vet
	Sulphadimidine

Co-trimoxasol

Co-trimoxasol
	8ml per day

1 on the 1st day then half
4 on the 1st day then half
	i/v

Oral

Oral
	5 days
5 days
5 days

	4.
	Dysentery
	Tab. Diatrim
Tab. Sulphadin
Tab. Sulphadin –S
Tab. Sulpha Plus
	Co-trimoxasol

Co-trimoxasol

Co-trimoxasol

Co-trimoxasol
	1 on the 1st day then half
1 on the 1st day then half
1 on the 1st day then half
4 on the 1st day then half
	Oral

Oral

Oral

Oral
	5 days
5 days
5 days
5 days

	5.
	Fever
	Tab. Cotrim Vet
	Co-trimoxasol
	1 Tab. b.i.d. per day
	Oral
	5 days

	6.
	Arthritis
	Inj. Dimidin
Inj. Salidone
Inj. Diadin
	Sulphadimidine

Sulphadimidine

Sulphadimidine
	1ml on the 1st day then half
45ml on the 1st day then half
5ml on the 1st day then half
	i/m

i/m

i/m
	5 days
5 days
5 days

	7.
	Maggot

Infestation
	Pow. Sumid Vet
	Sulphanilamide
	Twice in a day
	Topically

	5 days

	8.
	Pneumonia
	Inj. Dimi Vet
Inj. Diadin
	Sulphadimidine

Sulphadimidine


	5ml on the 1st day then half
5ml on the 1st day then half
	i/m

i/m


	5 days
5 days

	9.
	PPR
	Tab. Streptosulpha
Inj. Diadin
	Co-trimoxasol

Sulphadimidine


	2 on the 1st day then half
15ml on the 1st day then half
	Oral

i/m


	5 days
5 days

	10.
	Deficiency
	Inj. Diadin
	Sulphadimidine
	5ml on the 1st day then half
	i/m
	5 days

	11.
	Gumboro
	Pow. Micronid Vet
	Co-trimoxasol
	1gm in 1 lit. of water per day
	Oral
	7 days

	12.
	New Castle

Disease
	Pow. Eryvet
	Co-trimoxasol


	1gm in 1 lit. of water per day
	Oral
	7 days

	13.
	Fowl Cholera
	Pow. Micronid Vet
	Co-trimoxasol
	1gm in 1 lit. of water per day
	Oral
	7 days


Appendix-IV: Coded and Cleaned Data
	Placement Code
	Species Code
	Sex Code
	Age Code
	Body Weight (Kg)
	Diagnosis Code
	Generic Name Code
	Dose Type Code
	Route Code
	Company Code

	1
	3
	1
	2
	33
	1
	1
	1
	1
	1

	1
	3
	1
	1
	26
	2
	1
	1
	1
	1

	1
	1
	2
	2
	133
	1
	1
	1
	1
	1

	1
	3
	2
	1
	27
	2
	1
	1
	1
	1

	1
	3
	1
	1
	17
	1
	1
	1
	1
	1

	1
	3
	1
	1
	30
	1
	1
	1
	1
	1

	2
	3
	1
	2
	25
	1
	2
	3
	3
	2

	2
	1
	2
	2
	150
	3
	2
	2
	3
	3

	2
	3
	1
	1
	10
	4
	1
	2
	2
	8

	2
	4
	2
	2
	15
	3
	2
	3
	3
	4

	2
	3
	1
	2
	25
	5
	2
	3
	3
	5

	2
	1
	1
	3
	150
	3
	1
	1
	2
	3

	2
	3
	1
	2
	20
	2
	2
	3
	3
	7

	2
	3
	2
	2
	25
	5
	2
	3
	3
	4

	2
	1
	2
	3
	175
	1
	2
	1
	3
	6

	2
	4
	2
	1
	10
	5
	2
	3
	3
	4

	2
	3
	1
	2
	20
	6
	2
	1
	3
	2

	2
	5
	2
	1
	2
	7
	2
	1
	3
	3

	2
	3
	1
	1
	15
	1
	2
	3
	3
	3

	2
	1
	2
	3
	150
	2
	2
	2
	3
	2

	2
	5
	2
	1
	2.5
	8
	2
	1
	3
	3

	2
	2
	1
	2
	140
	4
	1
	3
	2
	5

	2
	3
	2
	2
	15
	9
	1
	3
	2
	2

	2
	4
	1
	1
	10
	3
	2
	3
	3
	4

	2
	3
	1
	2
	15
	9
	1
	3
	2
	3

	2
	4
	2
	2
	25
	1
	2
	3
	3
	4

	2
	1
	2
	3
	150
	5
	2
	2
	3
	3

	2
	1
	1
	1
	20
	4
	1
	3
	2
	3

	2
	5
	2
	1
	2
	10
	2
	1
	3
	5

	2
	3
	1
	1
	15
	3
	2
	3
	3
	2

	2
	4
	1
	2
	28
	1
	2
	3
	3
	6

	2
	1
	2
	3
	150
	5
	2
	3
	3
	4

	2
	3
	1
	1
	15
	9
	1
	3
	2
	2

	2
	2
	1
	2
	120
	4
	1
	2
	2
	3

	3
	3
	2
	1
	15
	11
	1
	3
	2
	3

	3
	1
	2
	1
	50
	3
	2
	3
	3
	6

	3
	3
	2
	2
	20
	12
	3
	1
	4
	2

	3
	3
	2
	2
	25
	12
	3
	1
	4
	2

	3
	3
	1
	2
	30
	13
	2
	3
	3
	6

	3
	3
	1
	1
	15
	3
	2
	3
	3
	6
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