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 The sensitivity of five bacterial isolates from small and large ruminants with respiratory 

infections to synthetic and herbal-based anti-infectives was evaluated in vitro.  

Synthetic drugs such as Rifampicin, Erythromycin, Benzylpenicillin, Chloramphenicol 
and Tetracycline and herbal-based drugs such as Ascof® Lagundi (Vitex negundo) and 

Lagundi (Vitex negundo) leaf extract were applied at different concentrations adapting 

the Agar cup plate method to test responses  of isolated pathogens.  Evaluation of 
treatment was based on the lowest concentration of each anti-infective that can inhibit 

the test pathogens and compared with existing antibiotic susceptibility testing standards. 

Measurements of the zones of inhibition on pathogens in response to the applied anti-
infectives revealed that S. sciuri, B. pumilus and P. aeruginosa are susceptible to benzyl 

penicillin at a minimum concentration of 1 IU/ml.  B. pumilus was receptive to 

Erythromycin at a minimum concentration of 10µg/ml.  A. schindleri was sensitive to 
Chloramphenicol at a minimum concentration of 25 µg/ml while P. aeruginosa was 

susceptible to 50 µg/ml Chloramphenicol.  A. schindleri was responsive to anti-

bacterial effect of 10 µg/ml Tetracycline while P. aeruginosa was receptive to 25 µg/ml 
tetracycline.  S. sciuri and B. pumilus were both susceptible to Ascof commercial 

Lagundi at 10% minimum concentration while B. pumilus alone is sensitive to Lagundi 

leaf extract at a minimum concentration of 10%. 
 

 
© 2015 AENSI Publisher All rights reserved. 
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INTRODUCTION 

 

 The development of the small and large ruminant industry in the Philippines and other countries in 

Southeast Asia has significantly improved the welfare of poor families in the region. Many government 

programs focus on small and large ruminants farming to improve income and livelihood for farming families 

since most of the Philippine 4 million goats are reared on backyard farms. There is increasing demand for meat 

and the export potential for meat and other products. Smallholder farmers have an excellent opportunity to boost 

their income but are challenged with mortality rates of 60 to 80% in the herds due to diarrhoea, parasites or 

pneumonia in young animals during the wet season [1]. Ruminants are vulnerable to respiratory infections that 

are of bacterial [2-6] and amalgamation of bacterial and viral etiologies [7-9]. Respiratory diseases are the 

leading cause of losses in small and large ruminants contributing to mortality, reduced feed efficiency and 

slaughter condemnations [10]. 

 Antimicrobial therapy in veterinary practice has been extensively discussed in the work of some 

investigators [11,12]. Experts start giving treatment against respiratory diseases early because ruminants show 

improvement within 3 days with complete recovery attained in 4 to 7 days. Account on successful treatment of 

respiratory pathogens in sheep and goats with amoxicillin, cluvanilic acid, ceftiofur, ciprofloxacin and 

florfenicol has been made although resistance to tetracycline was noted [13]. Treatment of veal calves [14] and 

dairy cattle [15,16] with beta-lactam antibiotics [17,18] and macrolides [19] were reportedly efficient. 

 In spite of the successful restoration of animal function after treatment of diseases with the use of 

antibiotics, growing concern on the induction of antibiotic resistance raises the need to explore other alternative 
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treatment strategies for ruminants by screening herbs with known antimicrobial activities [20,21]. The 

therapeutic potential of herbal-based anti-infectives against identified respiratory bacterial pathogens was 

evaluated in parallel to the routine assessment of bacterial sensitivity to a panel of commercially-available 

antibiotics. In view of the results, a reference for the administration of herbal medication against respiratory 

problems of small and large ruminants was recognized. It is anticipated that giving ruminants with herbal 

treatment is not cumbersome as these animals graze on plants for their subsistence. 

  

MATERIALS AND METHODS 

 

1. Collection of samples for Microbiological examination: 

 Small and large ruminants that showed manifestations of respiratory illness for 2 to 3 days as described by 

the owners were considered as a source of sample for examination. Fever indicated by a body temperature as 

high as 40
°
C in emaciated animals, presence of cough, nasal and ocular muco-purulent discharges were taken as 

basis for the presence of respiratory illness. 

 Four swab samples were taken from both nostrils of animals with the above clinical signs. The swabbed 

samples were temporarily held in sterile test tubes containing nutrient broth during transport to the laboratory. 

Swabbed samples were inoculated in agar plates supplemented with 5% goat blood and incubated at 37
°
C for 24 

hours. 

 

2. Cultivation of bacteria: 

 A single colony was picked up from other haemolytic colonies in blood agar by means of a sterile 

inoculating loop. Two test tubes of Trypticase Soy Agar (TSA) were inoculated with the colony and incubated 

at 37
°
C for 24 hours. Pure cultures of each bacterium was maintained as stock and utilized in the in-vitro 

evaluation of sensitivity to synthetic and herbal based anti-infectives. 

 

3. Test on the sensitivity of bacterial isolates to synthetic (Erythromycin, Penicillin, Rifampicin, 

Chloramphenicol and Tetracycline) and herbal anti-infectives: 

 For each isolate, 3 replicated plates of Mueller Hinton Agar (Lab M, UK) were inoculated with the 

identified bacterium. The agar cup plate method was adapted in evaluating the sensitivity of the isolates. Briefly, 

6 holes were made aseptically on the surface of Mueller Hinton agar on which the different concentrations of 

each anti-infective (100 µg/ml, 50 µg/ml, 25 µg/ml, 10 µg/ml and 1 µg/ml) including those of the negative 

control (sterile distilled water) were placed. Thirty µl of each antibiotic concentration was placed in every well. 

Plates were incubated at 37
◦
C for 24 hrs.  

 Testing the sensitivity of the bacterial isolates to herbal-based anti-infectives involved plating each bacterial 

isolate in 3 replicated plates of Mueller Hinton agar. Seven holes were aseptically made on the surface of 

Mueller Hinton agar on which the different concentrations of herbal-based anti-infectives Ascof® and Lagundi 

(Vitex negundo) leaf extract (100%, 75%, 50%, 25% and 10%) including those of the positive (commercial 

antibiotic) and negative control (sterile distilled water) were pipetted. Thirty µl of each indicated concentration 

of herbal preparation was placed in each well before incubating the plates at 37
◦
C for 24 hrs.  

 Gross examination for the presence of the zones of inhibition around wells was done after incubation. The 

diameters of the zones of inhibition (mm) produced as a sensitivity reaction of each bacterial isolate to the 

different concentrations of synthetic and herbal-based anti-infectives used were measured with a Vernier caliper.  

 

4. Statistical Analysis: 

 Measurements of the zones of inhibition produced as a sensitivity reaction of the isolated bacteria to the 

different concentrations of each of the synthetic and herbal-based anti-infectives were recorded and taken as 

mean of three replicates. Differences in the measurements of the zones of inhibition of each isolate were 

compared statistically using Duncan’s Multiple Range Test (DMRT). P-values that were lower than 0.01 and 

0.05 were considered statistically significant. 

 

Results: 

 Bacteria isolated during respiratory infections in ruminants (Table 1) were evaluated in vitro in terms of 

their sensitivity to a panel of synthetic and herbal-based anti-infectives based on the measurements or sizes of 

the zones of inhibition. 

 The sensitivity of Staphylococcus sciuri to synthetic and herbal-based anti-infectives is shown in Table 2. 

Data show that the sizes of the zones of inhibition that indicated the sensitivity of S. sciuri to benzyl penicillin, 

erythromycin and rifampicin were significantly different (P< 0.0001) as affected by the different concentrations 

of synthetic antimicrobials applied in the test. Results indicate that the minimum inhibitory concentrations 

(MIC) of benzyl penicillin, erythromycin and rifampicin against S. sciuri were 1 IU/ml, 25 µg/ml and 10µg/ml, 

respectively. Data also demonstrate the sensitivity of S. sciuri to the different levels of Ascof Commercial 
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Lagundi  and fresh Lagundi leaf extract applied and the differences were statistically significant (P< 0.0001). 

The MIC of Ascof Commercial Lagundi and fresh Lagundi leaf extract against the bacterium was 10% and to 

100%, respectively. 

 
Table 1: Species of bacteria isolated during respiratory infections in small and large ruminants. 

Animal Name of the Isolate 

Goat Staphylococcus sciuri 

Sheep 
Cattle 

Bacillus pumilus 
Staphylococcus spp. 

Cattle Acinetobacter schindleri 

Carabao Pseudomonas aeruginosa 

 

 
Table 2: Sensitivity reaction (mm) of Staphylococcus sciuri (1.5 x 109 CFU/ml) to different concentrations of antibiotics and herbal-based 

        anti-infectives.  

Anti-infectives CLSI  Concentrations    

Benzylpenicillin 10 IU/ml 1 IU/ml 10 IU/ml 25 IU/ml 50 IU/ml 100 IU/ml 

Mean 

 

≥29 

 

27.62d 

(0.98) 

38.70c 

(0.83) 

40.45c 

(1.16) 

44.27b 

(0.92) 

48.97a 

(0.73) 

Erythromycin 15g/ml 1g/ml 10g/ml 25g/ml 50g/ml 100g/ml 

Mean 
≥23 

 
0 0 16.88b 

(0.58) 

18.58ab 

(0.45) 

23.80a 

(0.33) 

Rifampicin 5g/ml 1g/ml 10g/ml 25g/ml 50g/ml 100g/ml 

Mean 
≥20 

 
0 

23.05b 

(1.35) 

28.98a 

(0.78) 

32.52a 

(0.44) 

35.70a 

(1.47) 
 

Ascof®  10% 25% 50% 75% 100% 

Mean 
 

-- 

18.53 d 

(2.53) 

22.55cd 

(2.50) 

23.98bc 

(2.62) 

27.53b 

(0.53) 

32.10a 

(1.85) 

Fresh Lagundi 

Leaf extract 
 10% 25% 50% 75% 100% 

Mean 
 

-- 

7.58 d 

(0.73) 

8.05cd 

(1.0) 

8.75 bc 

(0.85) 

8.95 b 

(0.90) 

12.03 a 

(0.83) 

 

 Values represent the mean diameter of the zones of inhibition (mm) (± SD) as a sensitivity reaction of 

Staphylococcus sciuri to the different concentrations of the anti-infectives given with reference to standards 

(CLSI, 2011). 
a, b, c, d

, Significant differences in the diameter of the zones of inhibition as affected by treatment 

with the different concentrations of each anti-infective used (P < 0.0001). 

 Table 3 summarizes the sensitivity of B. pumilus to benzyl penicillin, erythromycin and rifampicin which 

were significantly different (P<0.0001) as affected by the different concentrations of antimicrobials applied. The 

MIC of benzyl penicillin against B. pumilus was IU/ml, 25 µg/ml for erythromycin and 50 µg/ml for rifampicin.  

Testing the sensitivity of B. pumilus to Ascof Commercial Lagundi and fresh Lagundi leaf extract indicated 

statistically significant differences (P< 0.0001) as an effect of the different levels of application. The MICs of 

Ascof Commercial Lagundi and fresh Lagundi leaf extract against B. pumilus were both at 10%. 

 
Table 3: Sensitivity reaction (mm) of B. pumilus (1.5 x 106 CFU/ml) to the different concentrations of antibiotics and herbal-based anti-

        infectives. 

Anti-infectives CLSI  Concentrations    

Benzylpenicillin - 1IU/ml 10 IU/ml 25 IU/ml 50 IU/ml 100 IU/ml 

Mean 

 

- 

 

27.68d 

(1.81) 

36.32c 

(1.57) 

41.53bc 

(4.27) 

45.13b 

(2.73) 

52.47a 

(0.72) 

Erythromycin - 1µg/ml 10 µg/ml 25 µg/ml 50 µg/ml 100 µg/ml 

Mean 
 
- 

0 
 

14.67c 

(1.27) 
21.52b 

(1.72) 
24.85a 

(1.95) 
27.25a 

(0.47) 

Rifampicin - 1µg/ml 10 µg/ml 25 µg/ml 50 µg/ml 100 µg/ml 

Mean 
 

- 
0 0 0 

21.22b 

(1.06) 

24.87a 

(1.97) 

Ascof® - 10% 25% 50% 75% 100% 

Mean 
 

- 

16.9d 

(0.70) 

23.08c 

(0.28) 

24.60bc 

(1.40) 

26.18b 

(0.16) 

30.28a 

(1.28) 

Fresh Leaf extract - 10% 25% 50% 75% 100% 

Mean - 
13.95d 
(0.80) 

14.60c 

(0.55) 
15.63  bc 
(0.38) 

16.33 b 
(0.28) 

20.28 a 
(0.28) 

 

 Values represent the mean diameter of the zones of inhibition (mm) (± SD) as a sensitivity reaction of 

Bacillus pumilus to the different concentrations of the anti-infectives given.
a, b, c, d

, significant differences in the 

diameter of the zones of inhibition as affected by treatment with the different concentrations of each anti-

infective used (P < 0.0001). 
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 Table 4 presents the sensitivity of Staphylococcus sp. to benzyl penicillin, erythromycin and rifampicin that 

were significantly different (P<0.0001) as a result of the application of different concentrations of antimicrobials 

tested. The MIC of benzyl penicillin against Staphylococcus sp. was 10 IU/ml, 10 µg/ml for erythromycin while 

50 µg/ml for rifampicin. Significant differences were noted in the sensitivity of Staphylococcus sp. to Ascof 

Commercial Lagundi and fresh Lagundi leaf extract (P< 0.0001) as an effect of the different levels of 

application. The MICs of Ascof Commercial Lagundi and fresh Lagundi leaf extract against the bacterium was 

determined at 50% concentrations. 

 
Table 4: Sensitivity reaction (mm) of Staphylococcus sp. (1.5 x 108 CFU/ml) to the different concentrations of antibiotics and herbal-based 
        anti-infectives. 

Anti-infectives CLSI Different Concentrations    

Benzylpenicillin 10IU/ml 1IU/ml 10 IU/ml 25 IU/ml 50 IU/ml 100 IU/ml 

Mean 
 

≥29 
 

0 
13.53c 

(1.11) 
14.2c 

(0.73) 
15.88b 

(0.88) 
18.0a 

(1.55) 

Erythromycin 15µg/ml 1µg/ml 10 µg/ml 25 µg/ml 50 µg/ml 100µg/ml 

Mean 
≥23 

 
0 

14.80b 

(0.40) 

16.50ab 

(0.65) 

18.57a 

(0.60) 

21.82a 

(1.01) 

Rifampicin 5µg/ml 1µg/ml 10 µg/ml 25 µg/ml 50 µg/ml 100µg/ml 

Mean 
≥20 

 
0 0 0 

14.75a 

(0.10) 

16.5a 

(3.42) 

Ascof®  10% 25% 50% 75% 100% 

Mean 
 
 

0 0 11.90a 

(0.20) 
12.63a 

(0.08) 
17.75a 

(0.86) 

Fresh Leaf extract  10% 25% 50% 75% 100% 

Mean  0 0 20.98a 

(1.48) 

23.05 a 

(0.25) 

25.08a 

(1.53) 

 

 Values represent the mean diameter of the zones of inhibition (mm) (± SD) as a sensitivity reaction of a 

Staphylococcus sp. to the different concentrations of the anti-infectives given with reference to standards (CLSI, 

2011)..
a, b, c, d

, significant differences in the diameter of the zones of inhibition as affected by treatment with the 

different concentrations of each anti-infective used (P < 0.0001). 

 A summary of the sensitivity reaction of A. schindleri to benzyl penicillin, chloramphenicol and tetracycline 

is provided in Table 5. Results show that significant differences in the sizes of the zones of inhibition were 

noted (P<0.0001) as a result of the application of different concentrations of antimicrobials tested. The MIC of 

benzyl penicillin against A. schindleri was noted at 10 IU/ml, 25 µg/ml for chlorampenicol and 10 µg/ml to 

tetracycline. Data demonstrate that A. schindleri neither showed sensitivity to Ascof commercial lagundi nor to 

the fresh Lagundi leaf extract. 

 
Table 5: Sensitivity reaction (mm) of A. schindleri (1.5 x 103 CFU/ml) to the different concentrations of antibiotics and herbal-based anti-

        infectives. 

Anti-infectives   Concentrations    

Benzylpenicillin  1IU/ml 10 IU/ml 25 IU/ml 50 IU/ml 100 IU/ml 

Mean 
 

 
 

0 
23.85b 

(2.64) 
25.75ab 

(3.37) 
28.77ab 

(1.73) 
30.28a 

(1.69) 

Chloramphenicol  1µg/ml 10 µg/ml 25 µg/ml 50 µg/ml 100 µg/ml 

Mean 
 

 
0 0 14.88b 

(0.68) 

16.03b 

(0.82) 

17.66a 

(1.54) 

Tetracycline  1µg/ml 10 µg/ml 25 µg/ml 50 µg/ml 100 µg/ml 

Mean 
 

 
0 

14.97d 

(0.54) 

18.23c 

(1.99) 

22.08b 

(0.44) 

25.22a 

(0.65) 

Ascof®  10% 25% 50% 75% 100% 

Mean  0 0 0 0 0 

Fresh Leaf extract  10% 25% 50% 75% 100% 

Mean  0 0 0 0 0 

 

 Values represent the mean diameter of the zones of inhibition (mm) (± SD) as a sensitivity reaction of 

Acinetobacter schindleri to the different concentrations of the anti-infectives given.
a, b, c, d

, significant differences 

in the diameter of the zones of inhibition as affected by treatment with the different concentrations of each anti-

infective used (P < 0.0001). 

 The sensitivity of P. aeruginosa  to benzyl penicillin, chloramphenicol and tetracycline is shown Table 6. 

Results show that significant differences in the sizes of the zones of inhibition were recorded (P<0.0001) as a 

result of the application of different concentrations of antimicrobials tested. The MIC of benzyl penicillin 

against P. aeruginosa was established at 1 IU/ml, 50 µg/ml for chlorampenicol and 25 µg/ml for tetracycline.  

P. aeruginosa apparently was not affected by the application of Ascof Commercial Lagundi and fresh Lagundi 

leaf extract. 
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Table 6: Sensitivity reaction (mm) of P. aeruginosa (1.5x 103 CFU/ml) to the different concentrations of synthetic and herbal-based anti-

        infectives. 

Anti-infectives Different Concentrations    

Benzylpenicillin 1IU/ml 10 IU/ml 25 IU/ml 50 IU/ml 100 IU/ml 

Mean 

 

20.25b 

(0.55) 

22.73ab 

(1.64) 

25.65a 

(2.65) 

26.90a 

(1.93) 

28.98a 

(0.97) 

Chloramphenicol 1µg/ml 10 µg/ml 25 µg/ml 50 µg/ml 100 µg/ml 

Mean 0 0 0 
19.25a 

(0.21) 

19.70a 

(0.56) 

Tetracycline 1µg/ml 10 µg/ml 25 µg/ml 50 µg/ml 100 µg/ml 

Mean 0 0 13.21c 

(0.62) 
14.68b 

(0.25) 
16.20a 

(0.94) 

Ascof® 10% 25% 50% 75% 100% 

Mean 0 0 0 0 0 

Fresh Leaf extract 10% 25% 50% 75% 100% 

Mean 0 0 0 0 0 

  

 Values represent the mean diameter of the zones of inhibition (mm) (± SD) as a sensitivity reaction of 

Pseudomonas aeruginosa to the different concentrations of the anti-infectives given.
a, b, c, d

, significant 

differences in the diameter of the zones of inhibition as affected by treatment with the different concentrations 

of each anti-infective used (P < 0.0001). 

 

Discussion: 

 The sensitivity of bacterial isolates from the respiratory tract of ruminants to a panel of synthetic and 

herbal-based anti-infectives was investigated. Benzyl penicillin at a low concentration of 1 IU/ml can inhibit the 

growth of S. sciuri, B. pumilus and P. aeruginosa. Erythromycin at a concentration of 10 µg/ml can eliminate B. 

pumilus. The antimicrobial effect of Chloramphenicol at a concentration of 25 µg/ml is effective against A. 

schindleri but it takes a higher concentration of 50 µg/ml to get rid of P. aeruginosa. The application of 10 

µg/ml Tetracycline was effective against A. schindleri but a higher concentration of 25 µg/ml is more effective 

against P. aeruginosa. S. sciuri and B. pumilus were both sensitive to Ascof commercial Lagundi at 10% 

minimum concentration while B. pumilus alone is sensitive to Lagundi leaf extract at a minimum concentration 

of 10 %. 

 The sensitivity of many bacterial pathogens to benzyl penicillin at a concentration of 10 IU/ml, 15 µg/ml of 

erythromycin and 5 µg/ml of rifampicin have been described as bases for effective treatment [22]. The 

sensitivity of S. sciuri to benzyl penicillin in this study follows the standard for effective treatment with benzyl 

penicillin, however, it appears that the bacterium is not sensitive to both erythromycin and rifampicin. The 

sensitivity of B. pumilus to the synthetic anti-infectives used remains to be confirmed as there are no standard 

concentrations of synthetic anti-infectives against B. pumilus have been described. Staphylococcus sp. showed 

resistance to benzyl penicillin, erythromycin and rifampicin as exhibited by the sub-standard measurements of 

the zones of inhibition in in-vitro evaluations of benzyl penicillin, erythromycin and rifampicin at the 

recommended concentrations of 10 IU/ml, 15 µg/ml and 5 µg/ml, respectively. The sensitivity of A. schindleri 

to the drugs tested (benzyl penicillin, chloramphenicol and tetracycline) in this study and its non-sensitivity to 

herbal-based anti-infectives are initial reports for this bacterium. The sensitivity of P. aruginosa to the synthetic 

drugs tested (benzyl penicillin, chloramphenicol and tetracycline) at the described concentrations and its non-

sensitivity to herbal-based anti-infectives are also new findings for this bacterium. 

 As there are no present standards for herbal medicines, susceptibility of the bacterial isolates to Ascof ® 

and fresh Lagundi leaf extract provides a new information that underscores the potential of these herbal 

medications against respiratory bacterial pathogens in ruminants. Other researchers [23] established the MIC of 

Lagundi leaf extract at 2.5 mg/ml in their studies that tested the antimicrobial activity of a herb on  S. aureus, P. 

vulgaris, B. subtilis, E. coli  and P. aeruginosa. 

 The absence of inhibitory zones around colonies of S. sciuri exposed to erythromycin confirmed previous 

reports on erythromycin resistance of 28 unknown isolated strains of S. Sciuri [24]. The study of Circovik et al. 

[25] reported that 1 out of 16 bacterial isolates were identified with erythromycin resistance. The same 

investigators found out 1 resistant isolate of S. sciuri and 1 with an intermediate resistance to rifampicin out of 

16 strains isolated. 

 Sensitivity of B. pumilus to erythromycin has been observed in in vitro studies of Adewumi et al. [26] 

where erythromycin discs containing 10 µg produced 6 to 25 mm diameter of the zones of inhibition.  In 

screening 30 species of Bacillus, Balakrishnan et al. [27] recorded eight strains that were sensitive to penicillin 

and erythromycin. In another study, Bacillus sp. was reportedly sensitive to rifampin (10 µg) that produced from 

29 to 38 mm in colonies while sensitivity to erythromycin (30 µg) was shown by inhibitory zones that measured 

from 26 to 32 mm [28]. 
 The resistance of Staphylococcus sp. to benzyl penicillin, erythromycin and rifampicin was evidently noted 
in this study. Several species of Staphylococcus have shown antibiotic resistance to several forms of penicillin 
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like methicillin [29] and ampicillin; and to erythromycin [30]. Staphylococcus saprophyticus, a known agent of 
urinary tract infections in humans [31,32] has been reportedly resistant to penicillin [15]. Studies concerning 
resistance proved that some staphylococcal species, including Staphylococcus aureus, S. auricularis, S. capitis 
subsp. urealyticus, S. caprae, S. cohnii subsp. cohnii, S. cohnii subsp. urealyticus, S. epidermidis, S.felis ,S. 
haemolyticus, S. hominis subsp. Hominis, S. hyicus, S. chromogenes, S. lentus, S. lugdunensis, S. muscae, S. 
piscifermentans, S. saprophyticus subsp. bovis, S. saprophyticus subsp. saprophyticus, S. sciuri subsp. sciuri, S. 
schleiferi subsp. coagulans, S. simulans, S. warneri, and S. xylosus showed resistance to erythromycin which 
was traced to some resistance genes [33]. Some rifampicin-resistant strains of S. aureus were also reported by 
others [34]. 
 The sensitivity of A. schindleri to tetracycline and chloramphenicol observed in this study follows the 
observation of Nemec et al. [35] in their studies that evaluated the susceptibility of the bacterium to 
chloramphenicol, tetracycline, aminoglycosides, quinolone and colistin. The sensitivity of A. schindleri to 
benzylpenicillin (10 IU/ml) agrees with the findings of Nemec et al. [35] who observed the sensitivity of this 
bacterium to penicillin.  
 While Ascof® and Lagundi leaf extracts induced measurable zones of inhibition on three bacterial isolates 
S. sciuri, B. pumilus and Staphylococcus sp., no meaningful comparisons can be made as that there are no 
published standard zones of inhibition for these herbal-based anti-infectives. Ascof® is a locally concocted non-
prescription cough remedy for humans, a cough suppressant, an expectorant based on product literature inserts 
and contains Lagundi leaf extract in sugar syrup. The observed zones of inhibition related to the application of 
Ascof® on S. sciuri, B. pumilus and Staphylococcus sp. in this study indicate that the herbal preparation can be 
used as a remedy for respiratory infections where the aforementioned pathogens are implicated. 
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