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Summary 

        This study was carried out to  evaluate the ability of Lactobacillus 

acidophilus to prevent and treat Salmonella typhimurium in puppies. In vitro 

antibiotic sensitivity test of S. typhimurium was made and the result revealed 

that Ciprofloxacin is the most effective.Isolation of L. acidophilus from the 

intestinal tract of the normal dogs and also revealed that all Lactobacillus strains 

were biochemically identical to standard strain. A bacterial strain that had high 

ability to inhibit the growth of S. typhimurium in vitro with high ability to 

adhere  to intestinal epithelial cells and tolerate the low pH and bile salts was 

chosen for the experimental study. 

       Twenty puppies were divided into four groups and treated in different ways. 

The clinical, haematological and biochemical parameters were obtained from all 

animals at the period of two days before inoculation until the death of animals of 

the first group at the sixth day post infection. The results revealed that , puppies 

experimentally infected with S.typhimurium showed both  septicemic and 

gastrointestinal forms of the disease accompanied with isolation of  

S.typhimurium from the blood and stool throughout the experiment. The 

statistical analysis of the results of all parameters among all groups revealed ,for 

the first time, that L.acidophilus plays an important role in the prevention of 

S.typhimurium infection in puppies . It also has high therapeutic effect against 

S.typhimurium, which was almost similar to that of Ciprofloxacin. 
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 العلاج والوقايت هن الخوج بالسالوونيلا تايفيويورين في الجراء بأستخذام

  (Lactobacillus acidophilus).جراثين العصياث اللبنيت الوحبت للحووضت 

         

 

 هحسن رحون كاظن  الجودي و عبذالوناف حوزةو الساهرائي ذي احوذ غناويسع

اىؼزاق -تغذاد  -خاٍؼح تغذاد -ميٞح اىطة اىثٞطزٛ  -فزع اىطة اىثاطْٜ ٗاى٘قائٜ اىثٞطزٛ   

 

 الخلاصت

اخزٝد ٕذٓ اىذراسح ىَؼزفح ٍذٙ مفاءج خزائٌٞ اىؼصٞاخ اىيثْٞح اىَحثح ىيحَ٘ضح فٜ اى٘قاٝح ٗاىؼلاج ٍِ 

ٙ ٍسثثاخ الاسٖاه اىدزثٍٜ٘ فٜ اىنلاب ٕٗٚ خزاثٌٞ ساىَّ٘ٞلا ذاٝفَٞٞ٘رٌٝ. ذٌ أخزاء فحص احذ

اىحساسٞح ىيَضاداخ اىحٞاذٞح ىدزثٍ٘ح ساىَّ٘ٞلا ذاٝفَٞٞ٘رٌٝ ٗقذ أظٖزخ اىْرائح تاُ اىَضاد اىحٞ٘ٛ 

ٌ ػزه خزاثٌٞ اىسٞزٗفي٘مساسِٞ ماُ امثز اىَضاداخ اىحٞاذٞح فؼاىٞح فٜ ذثثٞطٖا خارج اىْسٞح اىحٜ. ذ

اىؼصٞاخ اىيثْٞح اىَحثح ىيحَ٘ضح ٍِ اىقْاج اىٖضَٞح ىينلاب, ٗقذ اظٖزخ اىْرائح تأُ اىدزاثٌٞ اىَؼزٗىح 

ماّد ٍطاتقح ٍِ حٞث اىفح٘صاخ اىنَٞ٘حٞ٘ٝح ىيصفاخ اىقٞاسٞح, ٗفذ اخرٞزخ اىؼزىح اىرٜ اظٖزخ قاتيٞح 

رٜ ىٖا قذرج ػاىٞح ػيٚ الاىرصاق فٜ اىخلاٝا ػيٚ ذثثٞظ َّ٘ خزاثٌٞ اىساىَّ٘ٞلا خارج اىْسٞح اىحٜ ٗاى

اىطلائٞح اىَثطْح ىلأٍؼاء فٜ اىنلاب ٝالاضافح اىٚ قذرذٖا ػيٚ ذحَو الاس اىٖٞذرخْٜٞ اى٘اطٚء ٗأٍلاذ 

اىصفزاء .قسٌ ػشزُٗ خزٗااىٚ ارتؼح ٍداٍٞغ ػ٘ىدد تطزق ٍخريفح ٗذٌ ٍراتؼرٖا ٍٝ٘ٞا ىَلاحظح 

ٗاىنَٞ٘حٞ٘ٝح ىَذج  ٍِٝ٘ٞ قثو اىخَح ٗىغاٝح ٕلاك حٞ٘اّاخ الأػزاض اىسزٝزٝح ٗاىرغٞزاخ اىذٍٞح 

اىَدَ٘ػح الأٗىٚ فٜ اىًٞ٘ اىسادس ٍْٔ , ٗقذ أظٖزخ اىْرائح اُ اىحٞ٘اّاخ اىَخَدح ذدزٝثٞا تدزاثٌٞ 

اىساىَّ٘ٞلا اظٖزخ اػزاض ملا اىشنيِٞ الاّراّٜ ٗاىَؼذٛ اىَؼ٘ٛ ٗأظٖزخ ّرائح اىرحيٞو الإحصائٜ 

ٗلأٗه ٍزج، إُ ىدزاثٌٞ اىؼصٞاخ اىيثرٞٔ اىَحثح ىيحَ٘ضح دٗرا ٍَٖا فٜ اى٘قاٝح ٍِ ىدَٞغ اىَؼاٝٞز ،  

خزاثٌٞ اىساىَّ٘ٞلا فٜ اىدزاء, ٗمذىل اٍريند ٕذٓ اىدزاثٌٞ ذأثٞزا ػلاخٞا خٞذا ضذ خزاثٌٞ اىساىَّ٘ٞلا 

 ٗماُ ٕذا اىرأثٞز ٍساٗٝا ىيرأثٞز اىؼلاخٜ ىيسٞزٗفي٘مساسِٞ .

 

Introduction 

Lactobacillus spp. had an important properties to be an effective probiotic 

organisms, these properties include the ability to adhere to cells, reduce 

pathogenic adherence , persist and multiply, produce acids , hydrogen peroxide 

and bacteriocins antagonistic to pathogen growth, be safe. non-invasive,non-

carcinogenic and non pathogenic (1 and  2). 

Salmonellosis is a world wide problem and considered to be one of the most 

important zoonotic diseases (3). 

The clinical signs of Salmonellosis in dogs are septicemic and gastrointestinal 

forms beside a carrier state which is asymptomatic (4). 

Salmonella typhimurium is the most common serotype in dogs (5 and 6). 

The aims of this study were to evaluate the ability of L.acidophilus in treatment 

and prevention of experimental S.typhimurium infection in dogs. 
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Materials & Methods 

    Salmonella typhimurium was isolated from dog with early stage of enteritis 

(7), and serotyped in the central public health labortartories, ministry of health. 

Antibiotic sensitivity test of S.typhimurium was made (8).Lactobacillus 

acidophilus was isolated from intestinal contents of a dog (9). 

   Determination of the inhibitory effect  of L.acidophilus against S.typhimurium 

in vitro was made (10) also determination of adherence activity of L.acidophilus 

with intestinal mucosa of the dog (11) beside the determination of the ability of 

L.acidophilus to tolerate low pH (0) and ability of L.acidophlius to tolerate  the 

bile salts  (Fuller,1975). Preparation of bacterial suspension (Baron, et al 1994). 

Total leukocytic count (12) was made. 

   Sodium, potassium and chloride were estimated by using atomic absorption, 

and kits from Randox company (13). Statistical analysis using ready-made 

statistical design (SPSS). 

   Experimental design: Twenty puppies from local breed aged 2-4 months and 

weighted between 3-4.5 Kg were used  in this study. All animals were prepared 

to the experiment by treatment with Ciprofloxacin 20mg/kg BW daily for six 

days, Ivermectin 0.2mg/kg BW s/c one dose, and Niclosamid 50 mg/kg BW 

The first group (control infected) 5 dogs inoculated orally with 10ml of 

trypticase soya broth which contain 4.8x10
9 

CFU/ml S.typhimurium. the second 

group (5 dogs) inoculated orally with the infective dose of S.typhimurium 

(above) and treated after the appearance of clinical signs with 2x10
9 

CFU of 

L.acidophilus daily for six days. The third group (5 dogs) inoculated with the 

same  infective  dose and treated  after the appearance of clinical signs with 

Ciprofloxacin 20 mg/kg BW daily for six days. The fourth group (5 dogs) 

inoculated orally with 2x10
9 

CFU of L.acidophilus daily for 2 weeks followed 

by oral inoculation with infective dose of S.typhimurium. 

   Daily observations : All animals were observed daily pre & post infection until 

the death of the control infected (1
st
 )group as the following : general physical 

examination, shedding of S.typhimurium in stool & culture of blood (7). 

Serum sodium, potassium and chloride were estimated (12). 
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Results  

        S.typhimurium was susceptible to ciprofloxain, gentamycim, 

chloramphenicol, cephalexin,and ampicillin, but resistant to doxycycilne, 

trimethoprim and erthromycin. Lacidophilus showed an inhibitory effect against 

S.typhimurium in vitro and the diameter of zone of inhibition was 36mm, and 

the inhibitory effect disappeared after neutralization of acidity by adding NaOH 

!% solution. L.acidophilns showed high adherence activity to intestlinal mucosa 

of dog and had the ability to grow in pH 3  and in bile salts. 

        The clinical signs in the control infected group (1
st 

) started with vomiting 

which appeared 6 hours post infection, followed by diarrhea after a day, and 

diarrhea increased in severity with progression of the disease, dehydration, 

sunken eyes and loss of skin elasticity. Fever began to appear during the second 

day, remain high for two days, then fall until death of animals in the sixth day  

(Table 1).S.typhimurium were isolated daily from stool and blood of all dogs in 

this group.The means of temperature were elevated significantly during the 

second day post infection in the first, second and third groups compared with the 

fourth group (P < 0.01) (Table 1). However on the fourth day the means of 

temperature were elevated in the first and second groups compared with other 

groups(P < 0.01). 

         On the sixth day the mean of temperature decreased in the  first group only 

which had highly significant difference compared with other groups ( P < 0.01 ) 

while the temperature of the fourth group remained within normal, 

S.typhimurium were isolated daily from stool and blood of dogs in the first, 

second, and third groups while the fourth group showed isolates from stool only. 

        The means of total leucocytes count (Table 2) were significantly elevated 

(P <0.01) during the second and third days post infection then decreased to 

normal values on the fourth day and significantly declined     (P < 0.01) on the 

fifth day in all groups compared with the fourth group. On the sixth day the 

mean of the first group only went on decreasing. 

        The means of serum sodium, potassium and chloride (Tables 3,4 and 5) 

were decreased significantly (P < 0.01) during the second day post infection in 

all groups compared with the fourth group. However on the fifth day the means 

continued decreasing in the first group only ( P < 0.01). 
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Table (1) Means ±_SE of temperatures (C
0 
) in different groups. 

 
Days 

 
Groups 

 

Inoculation 

1 day 

pre 

Day of 1 day 

post 

2 days 

post 

3 days 

post 

4 days 

post 

5 days 

post 

6 days 

post 

1
st
  37.8 a 

0.162 

37.9 a 

0.172 

37.82 

a 

0.192 

39.2 b 

0.158 

41.24 

b 

0.336 

40.22 

b 

0.13 

38.6 b 

0.65 

36.32 

b 

0.238 

2
nd

 37.87 

a 

1.46 

38.14 

a 

0.2 

37.9 a 

0.158 

39.14 

b 

0.23 

41.2 b 

0.2 

40.16 

b 

0.24 

38.24 

b 

0.194 

38.04 

a 

0.433 

3
rd

  37.96 

a 

0.24 

37.95 

a 

0.207 

38.04 

a 

0.181 

39.54 

b 

0.296 

39.16 

b 

0.167 

37.96 

a 

0.16 

37.94 

a 

0.054 

37.82 

a 

0.03 

4
th

  37.92a 

0.216 

37.84 

a 

0.279 

37.66 

a 

0.172 

37.76 

a 

0.114 

37.72 

a 

0.130 

37.76 

a 

0.08 

37.72 

a 

0.08 

37.76 

a 

0.167 

P 

value 

P<0.05 P<0.05 P<0.05 P<0.01 P<0.01 P<0.01 P<0.01 P<0.01 

Different letters between row or column means significant differences. 

 

Table (2) Means ±SE. of W.B.C. counts x 10
6 
 cell/mL in different groups. 

Days 
 

 
Groups 

 

Inoculation 

1 day 

pre 
Day of 

1 day 

post 2 days 

post 

3 days 

post 

4 days 

post 

5 days 

post 

6 days 

post 

1
st
  11760a 

255.9 

12620a 

230.8 

13210a 

263.15 

20630b 

774.27 

28450b 

469.041 

13370a 

330.088 

8550b 

951.38 

6380b 

450.83 

2
nd

 11970a 

626.1 

11920a 

231.325 

12650a 

395.3 

20640b 

430.67 

27200b 

223.6 

12590a 

338.01 

9350c 

430.116 

11810a 

389551 

3
rd

  11680a 

461.9 

12610a 

294.5 

12440a 

366.4 

21390b 

412.9 

27450b 

348.21 

14520a 

201.866 

8290b 

263.153 

8380c 

381.772 

4
th

  12360a 

198116 

12320a 

246.5 

1220a 

230.76 

12180a 

207.966 

12280a 

340.22 

123190a 

332.916 

12010a 

240.831 

12050a 

200 

P 

value 
P<0.05 P<0.05 P<0.05 P<0.01 P<0.01 P<0.05 P<0.01 P<0.01 

Different letters between row or column means significant differences. 
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Table (3) Means ±SE.of serum sodium concentration bymmol/L in different 

groups. 

 
day 

Groups 
 

Inoculation 

1 day 

pre 
Day of 

1 day 

post 
2 days 

post 

3 days 

post 

4 days 

post 

5 days 

post 

6 days 

post 

1
st
  150.4 

a 

1.14 

150.4 a 

2.297 

151.2 

a 

3.033 

118.6 

b 

6.268 

94.9 b 

4.335 

80.4 b 

3.05 

68.8 b 

3.114 

56.4 b  

8.502 

2
nd

 150.6 

a 

1.14 

149.6 a 

2.607 

151.4 

a 

2.607 

118.4 

b 

5.272 

110.6 

b 

3.974 

107.0 c 

10.049 

129.4 c 

4.878 

151.2 a 

3.114 

3
rd

  150.2 

a 

1.48 

149.8 a 

1.923 

152.2 

a 

3.114 

119.6 

b 

5.77 

110.4 

b 

7.344 

105.8 c 

6.1 

87.0 d 

4.847 

94.4 c 

3.420 

4
th

  149.8 

a 

3.033 

150.4 a 

2.792 

151.6 

a 

4.335 

148.8 a 

2.744 

151.4 a 

2.073 

151.4 a 

2.509 

150.4 a 

1.516 

151.2 a 

2.588 

P 

value 
P<0.05 P<0.05 P<0.05 P<0.01 P<0.01 P<0.01 P<0.01 P<0.01 

Different letters between row or column means significant differences. 

 

Table (4) Means ±SE. of serum potassium concentration by mmols/L in 

different groups. 

Day 

 

group 

Inoculation 

1 day 

pre 

Day of 1 day 

post 

2 days 

post 

3 days 

post 

4 days 

post 

5 days 

post 

6 days 

post 

1
st
  4.52 a 

0.08 

4.44 a 

0.55 

4.33 a 

0.664 

2.19 b 

0.204 

1.776 

b 

0.114 

1.48 b 

0.056 

1.26 b 

0.03 

0.82 b 

0.286 

2
nd

 4.57 a 

0.729 

4.43 a 

0.494 

4.3 a 

0.637 

2.22 b 

0.228 

2.5 b 

0.375 

2.97c 

0.207 

3.41 c 

0.081 

3.841 a 

0.55 

3
rd

  4.36 a 

0.56 

4.42 a 

0.549 

4.31 a 

0.616 

2.16 b 

0.288 

1.79 b 

0.124 

1.454 b 

0.o74 

1.234 

b 

0.088 

1.12 b 

o.135 

4
th

  4.53 a 

0.744 

4.50 a 

0.421 

4.48 a 

0.414 

4.54 a 

0.403 

4.72 a 

0.576 

4.72 a 

0.454 

4.73 a 

0.491 

4.54 a 

0.493 

P 

value 

P<0.05 P<0.05 P<0.05 P<0.01 P<0.01 P<0.01 P<0.01 P<0.01 

Different letters between row or column means significant differences. 
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Table (5) Means ±SE. of serum chloride concentration by mmol/L in 

different groups. 

Day 

 

group 

 

Inoculation 

1 day 

pre 

Day of 1 day 

post 

2 days 

post 

3 days 

post 

4 days 

post 

5 days 

post 

6 days 

post 

1
st
  111.2 

a 

6.48 

113.8 a 

4.969 

110.8 

a 

5.805 

96.0 b 

3.972 

61.2 b 

2.387 

72.6 b 

2.701 

61.8 b 

5.941 

56.4 b 

3.633 

2
nd

 111.8 

a 

6.61 

113.2a 

5.167 

111.2a 

6.18 

95.2 b 

3.114 

91.4 b 

8.08 

102.6 c 

2.88 

112.6 a 

11.013 

118.0 a 

9.121 

3
rd

  113.6 

a 

7.635 

113.2 a 

6.172 

112.0 

a 

7.348 

95.8 b 

3.564 

82.6 b 

3.646 

74.8 b 

1.14 

83.8 c 

9.864 

89.2 c 

4.183 

4
th

  114.6 

a 

4.393 

116.6 a 

3.209 

112.8 

a 

3.346 

113.0 a 

3.162 

114.0 a 

4.123 

119.2 a 

2.04 

117.0 a 

8.899 

118.0 a 

9.471 

P 

value 

P<0.05 P<0.05 P<0.05 P<0.01 P<0.01 P<0.01 P<0.01 P<0.01 

Different letters between row or column means significant differences. 

 

Discussion 

 The isolated strains of L.acidophilus had inhibitory effect against S.typhimurun 

in vitro and the diameter of zone of inhibition was 36mm, This  result was in 

agreement with (14). The absence of inhibitory effect after neutralization of 

acidity with NaOH indicate that the inhibitory effect of Lactobacillus in vitro 

mainly due to high acidity resulted from primary metabolic product of 

carbohydrate fermentation (15).  

 The follicle associated epithelium and peyer patches of the mucus associated 

lymphoid tissues are important sites for pathogen entry as well as for immune 

stimulation (16), therefore the adherence of L. acidophilus to intestinal epithelial  

cells may prevent the entry of pathogenic bacteria by blocking their receptors  

(17 and 18) . 

        All infected dogs showed the two forms of the disease ( septicemic and 

gastrointestinal ) supported with isolation of bacteria from blood and stool 

throughout the experiment. This result was in agreement with(19). While the 

fourth group did not show any clinical signs and the bacteria isolated from the 

stool only. 
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 The temperature was elevated at first and then decreased and this result was in 

agreement with (20), this decrease in temperature may be due to circulatory 

disturbance and diarrhea (3). 

 The absence of clinical signs in the fourth group can be explained by the ability 

of L.acidophilus to prevent the adhesion and colonization of S. typhimurum to 

intestinal mucosa by blocking the adhesion  receptor  sites in the intestinal 

mucosa (21). 

 The recovery of all animals in the second and third groups indicate the 

therapeutic effect  of L.acidophilus and Ciprofloxacin (22). The death of all dogs 

in the infected group indicate the virulence of  S.typhimurum, this  

death may be  attributed to two causes hypovolemic shock and endotoxic shock 

(3).The results of total leukocytic count can be divided into two stages, the first 

stage characterized by increased total WBCs count during the second and third 

days post infection, while the second stage characterized by decrease in total 

WBCs count . These results in agreement with (23). 

        The gradual decrease in concentration of sodium, potassium and chloride in 

serum of experimentally infected animals may be attributed to the loss of these 

elements due to vomiting and diarrhea (Show and Ihle,1997). In the second and 

third groups these elements increased in the fourth day post infection to the end 

of the experiment, and indicate the therapeutic effect of  L.acidophilus and 

Cirprofloxacin.  L.acidophilus had the ability to improve the absorption of 

minerals and electrolytes from the intestinal mucosa (22).  

 

References 

1. Reid,Q.(1999);The scientific basis for probiotic strains of Lactobacillus.Appl. 

Environ.Microbiol.,65(9),3763-3766. 

2. Servin,A.L.(2004);Antagonistic activities of Lactobacilli and Bifido bacteria 

against microbial pathogens. FEMS Microbiol Rev.,28,405-440 

3. Radostits,O.M.;Blood,O.C.;Gay,C.C.andHinchlff,K.W.(2000);Veterinary 

Medicine,9
th
 ed.,Sounders company,Philadelphia. 

4. Williams,L.P.(1980);Salmonellosis.In Steele,J.H.(editor),Hand book series in 

Zoonosis section A.Vol.11.,C R C press,Florida. 

5. Moran,E,and Barner M (1975) Canine Salmonellosis: prevalence, 

epizootology,signs and public health significant,J.A.V.M.A 167,817-820. 

6. Kallo,O.J. and Hasso, S.A (2001)Prevalence of Salmonellosis serotypes in dogs 

and their sensitivity to antimicrobial agents.J.Vet.Sci;,14(1) 

7. Baron,E.J.,Peterson.L.R;and Fingold,S.M.,  (1994) Baily and Scott’s diagnostic 

microbiology, 9
th

 ed.,Mosby,27.Louis. 

8. WHO report,(1984) Report of the  WHO consolation on veterinary public 

health.Moscow,20-22 February. 



 Iraqi Journal of Veterinary Medicine Vol. 32, No. 1, 2008 
 

444 

 

9. Fuller,R.(1977) The importance of lactobacilli in maintaining normal microbial 

balance in the crop. British Poultry Science,18 (1),85-94. 

10. AL-Obaidi,I.J. (2001) Use of lactobacillus salivarus as probiotics against E.coli 

and S.typhimurium infection .M.Sc.thesis,University of Baghdad. 

11. Fuller,R. (1975) Nature of the determinant responsible for the adhesion of 

Lactobacilli to chicken crop epithelial cells. Journal of General 

Microbiology,87(2),243-250. 

12. Coles,E.H (1986) Veterinary clinical pathology,4
th

 ed; W.B. Sounders 

Company,Philadelphia. 

13. Show,D.H. and Ihle,S.L(1997) Small animal Internal Medicine,Williams and 

Willkins,Company,Baltimore. 

14. Shanhani,K.M;Vakil,J.R. and Kilara,A (1976) Natural antibiotic activity of 

Lactobacillus acidophilus and L.bulgaricus.1- Culture condition for the 

production of antibiosis. Cult.  Dair.Prod.J.,11,14-17 

15. Macgroatey,J.A, Rosanne,A.; and Roger,L.C. (1988) Lactobacillus inhibitor 

production against E.coli coasggregation ability with uropathogens . Candian J 

.Microbiol ,34, 344-331. 

16. McCracken,V.J., and Lorenz,R.G (2001) The gastrointestinal ecosystem: a 

precarious alliance among epithelium,immunity and microbiota. Cell. 

Microbiol.,3, 1-11. 

17. Fuller,R. (1993) The effect of probiotics on the gut microecology of farm 

animals, In Wood,B.J.B (editor). The lactic acid becterin,Vol. 

I.,Elsevier,NewYork. 

18. Murry,A.C,Hiaton,A,Jr. and Morrison,H.(2004) Inhibition of E.coli., 

S.typhimurium and Clostridium perfringes on chicken feed by Lactobacillus 

salivarus and L.plantarum. Int.J.Poult.Sci.3,(9),603-607. 

19. Nation,P.N. (1984) Salmonella dublin septicemia in two puppies. Cand. Vet 

J.,25,324-326. 

20. Clarvet,C.A. (1985) Salmonella  infection in hospitalized dogs. J .A. M. 

An.Hosp.Assoc.,21,499-503. 

21. Oyeteyo,V.O.,Adetuyi,F.C.; and Akinyosoyf,F.A.(2003) Safety and protective 

effect of L.acidophilus and L.casei used as probiotic agent in vivo. 

Am.J.Biotech.,2,(11),448-452. 

22. Edens,F.W.,(2003) An alternative for antibiotic use in  poultry : probiotics. Rev 

.Bras. Sci. Avic ,5,(2) ,101-134. 

2233..  Balk,R.A. (2002) Endotoxemia in critically ill patient. Why a reliable test could 

be beneficial. Crit.Care.,  


