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 Fourteen samples of Ageratum conyzoides cultivated at different places in 
the Mekong Delta were collected and used for analyzing genetic diversity 
employing Random Amplified Polymorphic DNA and Inter Simple Se-
quence Repeat markers and testing the antibacterial susceptibilities ex-
pressed as minimum inhibitory concentrations (MIC) of eight selected 
gram positive and gram negative strains including Staphylococcus aure-
us, Streptococcus faecalis, Escherichia coli, Pseudomonas aeruginosa, 
Salmonella spp., Aeromonas hydrophila, Edwardsiella ictaluri and 
Edwardsiella tarda. The results showed that Ageratum conyzoides had 
DNA genetic diversity and were divided into 3 groups. All of them had 
good antibacterial activities against tested bacteria (128 µg/ml ≤ MIC ≤ 
4096 µg/ml), especially against Edwardsiella ictaluri and Edwardsiella 
tarda (128 µg/ml ≤ MIC ≤ 512 µg/ml) and Staphylococcus aureus (512 
µg/ml ≤ MIC ≤ 1024 µg/ml). 
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1 INTRODUCTION  

 Medicinal plants constitute a valid source of both 
traditional and modern medicines. Ageratum co-
nyzoides is an annual herb, distributed over the 
tropical and subtropical regions of the world, and 
widely utilized in traditional medicine wherever it 
grows (Bioka et al., 1993). A wide range of chemi-
cal compounds including alkaloids, flavonoids, 
chromenes, benzofurans, terpenoids, kaempferol, 
glycoside (rhamnoside), quercetin, scutellarein, 
eupalestin, stigmas-7-en-3-ol, sitosterol, stigmas-
terol, fumaric acid, caffeic acid, saponin, pyrroliz-
idinic alkaloids, ageratochromene derivatives, and 
alkane have been isolated from this species (Shar-
ma and Sharma, 2001; Okunade, 2002; Nyuna et 
al., 2010). Extracts and metabolites from this plant 
have also been demonstrated antimicrobial, analge-
sic, antipyretic and anticonvulsant activities (Osho 
and Adetunji, 2011). As claimed in the folklore 

literature, A. conyzoides cured various diseases 
such as constipation, fever, skin ulcers, wounds, 
dysentery, nephrolithiasis, pneumonia, and burns 
and was also utilized to treat rheumatism, headache 
and colic (Vaidyaratnam, 2002). 

However, there is no information on the genetic 
diversity of this plant; furthermore, it is interested 
in their antibacterial activities against bacteria 
causing diseases, not only for humans but also for 
animals. This research, therefore, is aimed to eval-
uate the genetic diversity of A. conyzoides and se-
lect the variety having the best antibacterial activity 
with an expectation that it could take part of the 
antibiotic role in the future.    

2 MATERIALS AND METHODS 

2.1 Materials 

A total of 14 samples of A. conyzoides cultivated at 
different places in the Mekong Delta (Can Tho, 
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Soc Trang, Vinh Long, Bac Lieu, Tra Vinh, Ben 
Tre, Kien Giang, Đong Thap, Hau Giang, and Ca 
Mau) were collected for analyzing genetic diversity 
employing random amplified polymorphic DNA 
(RAPD) and inter simple sequence repeat (ISSR) 
markers. After getting the results of electrophore-
sis, the A. conyzoides plants having genetic dissim-
ilarity were cultivated in Can Tho, in the same 
conditions of taking care. After 4 months, their 
leaves were collected for testing of antibacterial 
susceptibilities expressed as minimum inhibitory 
concentrations (MIC). 

Bacterial strains include Staphylococcus aureus 
081008 (S. aureus), Streptococcus faecalis 010408 
(S. faecalis), Escherichia coli 101008 (E. coli), 
Pseudomonas aeruginosa 111008 (P. aeruginosa), 
Salmonella spp. 291003 (Sal. spp), Edwardsiella 
tarda 280208 (E. tarda), Aeromonas hydrophila 
011004 (A. hydrophila) from Pasteur Institute (Ho 
Chi Minh City), and Edwardsiella ictaluri CFA 
258 – An Giang, 2006 (E. ictaluri) from College of 
Aquaculture and Fisheries (Can Tho University). 

2.2 Methods 

2.2.1 Genetic diversity 

Genomic DNA of A. conyzoides cultivars was ex-
tracted using the cetyltrimethylammonium bromide 
method (Doyle, 1991). 

RAPD and ISSR analysis was done using 20 
random primers (from First BASE company, 
Malaysia) in about 10 bases long. The sequences of 
primers were present in Table 1.  

The banding patterns generated by all the different 
primers were scored as the presence (1) or absence 
(0) of bands of a particular molecular size to com-
pile to a binary matrix that was then subjected to 
cluster analysis. 

The Statistica 5.5 software was used to analyze the 
data. Dendrogram from cluster analysis based on 
unweighted pair-group method with arithmetic 
mean (UPGMA) of RAPD and ISSR bands was 
constructed to infer the relationship between the 14 
samples of A. conyzoides (Sneath and Sokal, 1973). 

Table 1: List of 20 primers used in RAPD and ISSR analysis 

 No 
RAPD 

primer 
Primer sequences 
(5’………3’) 

No 
ISSR  

primer 
Primer sequences (5’………………3’) 

1 OPI01 ACCTGGACAC 1 ISSR1 CACACACACACAAG 
2 OPI02 GGAGGAGAGG 2 ISSR2 AGTGATTGAGTG 
3 OPI03 CAGAAGCCCA 3 ISSR3 GACGGACAGACAGACA 
4 OPI04 CCGCCTAGTC 4 ISSR5 CTCTCTCTCTCTCTTG 
5 OPI05 TGTTCCACGG 5 ISSR6 GAGAGAGAGAGAGAGAC 
6 OPI06 AAGGCGGCAG 6 ISSR8 GAGAGAGAGAGAGAGAT 
7 OPI07 CAGCGACAAG 7 ISSR10 CACACACACACACACG 
8 OPI08 TTTGCCCGGT 8 ISSR11 CACCACCACGC 
9 OPI09 TGGAGAGCAG 9 ISSR14 AGCAGCAGCAGCGT 

10 OPI10 ACAACGCGAG 10 ISSR15 TCCTCCTCCTCCTCC 

2.2.2 Antibacterial activity test 

The leaves of A. conyzoides were extracted by 
methanol to get extracts used for testing their anti-
bacterial susceptibility (Nguyen Van Dan and 
Nguyen Viet Tuu, 1985). 

Agar dilution method was used for testing the MIC 
(Tu Minh Koong , 2007). 

3 RESULTS AND DISCUSSION 

3.1 Genetic diversity 

After DNA extraction, DNA was quantified by 
running it on agarose gel 1%. After electrophoresis, 
the gels were stained with ethidium bromide, and 
the patterns were visualized intensely under UV 
light and photographed. The result was shown in 
Figure 1. 

 
Fig. 1: The result of electrophoresis quantifying 

DNA extraction of A. conyzoides 

In order to evaluate the genetic diversity, 20 
primers were used in which 3 RAPD primers and 8 
ISSR primers were present in all A. conyzoides 
cultivars tested, and primer ISSR1 produced the 
most bands with 15 bands amplified for identifica-
tion. The markers generated 92 amplification prod-
ucts (30 of RAPD markers and 62 of ISSR mark-
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ers) of which 55 bands were polymorphic (59.78%) 
with 6.11±2.72 polymorphic bands per primer on 
average. The primer ISSR11 (Figure 2) and 
ISSR14 (Figure 3) showed the highest rate of pol-
ymorphic bands (100%) ranging from 200 - 1800 
bp and 500 - 2000 bp, respectively, and the lowest 

in primer OPI06 (Figure 4) (15.4%) ranging from 
1100 - 2000 bp (Table 2).  

The rate of polymorphism in tested cultivars was 
relatively high (59.78%) indicating a genetic varia-
tion among A. conyzoides plants in natural condi-
tions.

Table 2: The polymorphisms of 14 A. conyzoides cultivars in RAPD and ISSR markers analysis 

No Primer 
Σ DNA 

bands 
Σ polymorphic 

bands   
Ratio 

(%) 
Location of polymorphic bands   

1 OPI03 9 4 44.4 1, 2, 8, 9 
2 OPI06 13 2 15.4 1, 7 
3 OPI07 8 3 37.5 2, 7, 8 
4 ISSR1 15 11 73.3 1, 2, 3, 4, 5, 6, 7, 9, 10, 12, 15 
5 ISSR3 5 3 60.0 1, 2, 4 
6 ISSR6 8 5 62.5 1, 2, 3, 7, 8 
7 ISSR8 7 4 57.1 1, 2, 3, 5 
8 ISSR10 10 9 90.0 1, 2, 3, 4, 6, 7, 8, 9, 10 
9 ISSR11 6 6 100.0 1, 2, 3, 4, 5, 6 

10 ISSR14 4 4 100.0 1, 2, 3, 4 
11 ISSR15 7 4 57.1 1, 2, 3, 5 

 Total 92   55   
 Average 10.22 6.11 59.78  
 ± SD 3.29    2.72   

 
 
 
 
 

 
Fig. 3: Banding patterns obtained using primer ISSR14 

M: ladder 1 Kb plus (Invitrogen), 1: water, 2…15: cultivar number, ←: polymorphic bands 

 

Fig. 2: Banding patterns obtained using primer ISSR11 

M: ladder 1 Kb plus (Invitrogen), 1: water, 2…15: cultivar number, ←: polymorphic bands 
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Fig. 4: Banding patterns obtained using primer OPI06 

M: ladder 1 Kb plus (Invitrogen), 1: water, 2…15: cultivar number, ←: polymorphic bands 

With UPGMA cluster analysis, a dendrogram was 
constructed to infer the relationship between the 14 
A. conyzoides cultivars that were divided into 3 
distinct groups (Figure 5): 

Group I: cultivar 1, 2, 5, 6, 7, 8, 9, 10, 11, 12, 13, 
and 14, showing close relationship with the genetic 
distance ranging from 2.646 to 4.583.  

Group II: only cultivar 3 

Group III: only cultivar 4  

The results from RAPD and ISSR marker analysis 
showed that tested A. conyzoides cultivars had ge-

netic diversities with genetic distance from 2.646 
to 5.568. Among them, cultivar 8 and 9 showed the 
closest relationship with the genetic distance of 
2.646 while cultivar 3 showed the farthest 
relationship to cultivar 1 and 11 with the genetic 
distance of 5.568. 

The high degree of genetic variation could be due 
to the different geographical locations from which 
the cultivars were obtained or it could indicate that 
the cultivars may have to adapt readily to the 
changes in environmental conditions.  

 
Fig. 5: Dendrogram from UPGMA analysis using Euclidean distance based on RAPD and ISSR bands 

of A. conyzoides 

The symbol c stands for cultivar 

3.2 Antibacterial activity test 

The results of testing the antibacterial susceptibili-
ties of tested cultivars were presented in Table 3. It 
is shown that all A. conyzoides groups have antimi-
crobial efficacy. 

Similarly, Kelly et al. (2013) observed that the 
methanolic extract of A. conyzoides showed the 
highest antibacterial activity with the zone diame-
ter of inhibition of 17 mm against S. aureus, and 
the lower against E. coli and P. aeruginosa. The 
antibacterial activity of A. conyzoides groups 
against tested bacteria was different and so was the 

one in the same group. Group III showed the best 
inhibitory activity to the bacteria. In general, A. 
conyzoides had antibacterial activities against test-
ed bacteria which cause prevalent diseases to 
humans and animals and resist a lot of potent 
antibiotics. Specially, all cultivars have potent 
activities against E. ictaluri and E. tarda (128 
µg/ml ≤ MIC ≤ 512µg/ml) which cause edwardsi-
ellosis in freshwater and marine fishes. E. ictaluri 
causes enteric septicemia, and E. tarda causes em-
physematous putrefactive disease of catfish and 
fish gangrene in various species; these diseases 
have considerable economic losses in the aquacul-
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ture industry. E. tarda is also an important zoonotic 
pathogen (Mainous et al., 2010). Besides causing 
gastroenteritis, the most common disease associat-
ed with E. tarda, E. tarda also causes endocarditis, 
emphysema, hepatobiliary infection, peritonitis, 
intra-abdominal abscess, osteomyelitis, wound 
infection, septicemia, bacteremia, urosepsis, and 
meningitis in human. The mortality rate of 40-50% 
has been reported in patients with bacteremia due 
to E. tarda infections (Wang et al., 2005). In addi-
tion, E. tarda was found to be widely resistant to 
ampicillin, amoxicillin, cephalexin and erythromy-
cin; resistant to oxytetracycline, tetracycline, na-
lidixic acid, and sulfonamides more common than 
to chloramphenicol, florfenicol, ceftiofur, cepha-
lothin, cefoperazone, gentamicin, oxolinic acid, 
kanamycin and trimethoprim (Akinbowale et al., 
2006). According to Spencer et al. (2008), Nadirah 
et al. (2012) and Lee et al. (2013), most E. tarda 
strains were resistant to colistin, polymixin B, oxa-
cillin, rifampin, fusidic acid, penicillin, olean-
domycin, spiramycin. oxolinic acid, ampicillin, 
erythromycin, amoxicillin, florfenicol, 
sulfamethoxazole, chloramphenicol, nalidixic acid, 
doxycycline, flumequine, kanamycin, novobiocin, 
tetracycline, fosfomycin, and lincomycin. Similarly 
to E. tarda, E. ictaluri has also widely resisted a lot 
of potent antibiotics (Tu Thanh Dung et al., 2008). 
A. conyzoides also have good inhibitory activity 
against S. aureus which is responsible for many 
infections including bacteremia leading to for-
mation of multiple abscesses in joints, liver, kid-
ney, umbilicus, spleen or lymph nodes to give os-
teomyelitis; vegetative endocarditis and also caus-
ing infarction in the kidney, mastitis, vaginitis, 
metritis, and the abortion has been associated with 
the demonstration of serum antibody to alpha he-
molysin in the sow. Its enterotoxin production is 
possible for causing food poisoning in humans 
(Taylor, 2006). S. aureus  now has the high level of 
resistance to penicillin (89.4%), tetracycline 
(82.4%), trimethoprim-sulfamethazine (80.6%), 
chloramphenicol (64.8%), erythromycin (38.4%), 
and methicillin (35.9%) (Anakalo and Milcah, 
2004). It also develops the resistance to antibiotics 
having a potent antibacterial activity such as 
ceftriazol, ciprofloxacin (Le Huy Chinh, 2003). 
The pathogen showed high resistance against peni-
cillin G (86%) and tetracycline (76.7%), erythro-
mycin (39.5%), clindamycin (34.9%), cefoxitin 
(16.3%), oxacillin, chloramphenicol, trimethoprim-
sulfamethoxazole (11.6%), lincomycin (9.3%), 
gentamicin (7%), quinupristin-dalfopristin and 
streptomycin (2.3%) (Hossein et al., 2014).  

Table 3: Antibacterial activity of the extracts of 
tested cultivars 

Bacteria 
MIC (µg/ml) 

Group I Group II Group III 
S. aureus 512 1024 512 
 S. faecalis 4096 4096 1024 
E. coli >4096 2048 2048 
P. aeruginosa 4096 2048 2048 
Sal. spp. >4096 4096 4096 
A. hydrophila 4096 2048 2048 
E. ictaluri 512 128 128 
E. tarda 512 128 128 

Note: Group I: cultivar 1, 2, 5, 6, 7, 8, 9, 10, 11, 12, 13, 
and 14; Group II: cultivar 3; Group III: cultivar 4  

There are many active compounds having been 
found in A. conyzoides including alkaloids, 
triterpenoids, almarins, essential oils, tannins, ager-
tochromone, 2, 6-dimefloyageratochromone, euge-
nol and flavonoids such as conyzoigun, and dotri-
aconthene which could be responsible for their 
antimicrobial effects. 2,2-dimethyl chromene de-
rivatives like 6(1-hydroxyethyl.)-7,8-dimethoxy-
2,2-dimethylchromene and 6-hydroxy-7,8- di-
methoxy-2,2 dimthyl chromene have also been 
shown to have antimicrobial activities (Gouri and 
Murthy, 2011; Osho and Adetunji, 2011).  

In this study, the cultivars clearly demonstrate an-
tibacterial properties to E. ictaluri, E. tarda and S. 
aureus (although the mechanistic processes are 
poorly understood). As bacteria become resistant to 
more and more antibiotics, many attempts have 
been made to find other ways to treat infections. 
The discovery of antibacterial activity of A. co-
nyzoides to tested bacteria has an important contri-
bution for further research to produce antibacterial 
agents from plants that can take the role of chemi-
cal antibiotics in preventing and treating diseases 
of animals.  

4 CONCLUSIONS 

Basing on RAPD and ISSR markers, A.conyzoides 
was divided into 3 distinct groups. The 
antibacterial activities were different among 3 
groups which exhibited the best inhibition against 
E. ictaluri, E. tarda and S. aureus. 

REFERENCES 

Akinbowale, O.L., Peng H., and Barton, M.D., 2006. 
Antimicrobial resistance in bacteria isolated from 
aquaculture sources in Australia. Journal of Applied 
Microbiology. 100(5): 1103-1113. 

Anakalo, S. and Milcah, M., 2004. Occurrence of multi-
ple antimicrobial resistance among S. aureus isolates 
from Kenyan milk. Journal of Food Technology in 
Africa. 9(1): 23-25. 



Can Tho University Journal of Science   Vol 7 (2017) 45-50 

 50 

Bioka, D., Banyikwa, F., and Choudhuri, A., 1993. An-
algesic effect of a crude extract of Ageratum co-
nyzoides in the rat. Acta Hort. 332: 171-176. 

Doyle, J.J., 1991. DNA protocols for plants–CTAB total 
DNA isolation. In: Hewitt GM (Ed.). Molecular 
techniques intaxonomy, Springer, Berlin, Heidel-
berg, New York. pp. 283-293. 

Gouri, K.D. and Murthy, P.N., 2011. Wound healing 
effects of Ageratum conyzoides Linn. International 
Journal of Pharma and Bio Sciences. 2(2): 369-382. 

Hossein, J., Behrad, R., and Salmah, I., 2014. Prevalence 
and antibiotic resistance of Staphylococcus aureus 
isolated from bovine clinical mastitis. Journal of 
Dairy Science. 97(4): 2226-2230. 

Kelly, O.E., Ebakota, O.D., Emmanuel, A.A., and Jo-
seph, O.O., 2013. Comparative analysis of Ageratum 
conyzoides L. and Ocimum gratissimum extracts on 
some clinical bacterial isolates. Asian Journal of 
Plant Science and Research. 3(5): 65-69. 

Le Huy Chinh, 2003. Microbiology. Medicine puplisher. 
Hanoi (in Vietnamese). 

Lee, S.W., Wendy, W., Zalina, M.C., Md Ruhul, A., and 
Sukree, H., 2013. A study of Edwardsiella tarda 
colonizing live Asian clam, Corbicula fluminea, 
from Pasir Mas,Kelantan, Malaysia with the empha-
sis on its antibiogram, heavy metal tolerance and ge-
netic diversity. Veterinarski Arhiv. 83(3): 323-331.  

Mainous, M.E., Stephen, A.S., and David, D.K., 2010. 
Effect of common aquaculture chemicals against 
Edwardsiella ictaluri and E. tarda.  Journal of Aquat-
ic Animal Health. 22(4): 224-228. 

Nadirah, M., Najiah, M., and Teng, S.Y., 2012. Charac-
terization of Edwardsiella tarda isolated from Asian 
Seabass, Lates calcarifer. International Food Re-
search Journal. 19(3): 1247-1252.  

Nguyen Van Dan and Nguyen Viet Tuu, 1985. The 
method used for chemical research of medicinal 
plant. Ho Chi Minh city. Medicine puplisher, pp. 8-
41 (in Vietnamese).  

Nyuna, N., Manguelle-Dicoum, A., and Njifutié N., 
2010. Antihyperglycaemic effect of Ageratum co-
nyzoides L, fractions in normoglycemic and diabetic 
male wistar rats. International Journal of Biomedical 
and Pharmaceutical Sciences. 4(1): 38-42. 

Okunade, A., 2002. Review- Ageratum conyzoidesL, 
(Asteraceae). Fitoterapia. 73: 1-16.  

Osho, A. and Adetunji, T., 2011. Antimicrobial activity 
of the essential oil of Ageratum conyzoides L. Asian 
Journal of Science and Technology. 2(3): 1-5.  

Sharma, K. and Sharma, O.P., 2001. Analysis of preco-
cenes in the essential oil of Ageratum spp, by re-
verse-phase high performance liquid chromatog-
raphy. Phytochemical Analysis. 14(4): 263-265. 

Sneath, P.H.A. and Sokal, R.R., 1973. Numerical taxon-
omy: The principles and practice of numerical classi-
fication. Freeman. San Francisco, p. 573.  

Spencer, J.D., Hastings, M.C., Rye, A.K., English, B.K., 
and Ault, B.H., 2008. Gastroenteritis caused by Ed-
wardsiella tarda in a pediatric renal transplant recip-
ient. Pediatric Transplantation. 12(2): 238-241.  

Taylor, D.J., 2006. Miscellaneous Bacterial Infections. In: 
Straw B.E., Zimmerman J.J., D'Allaire S., Taylor, 
D.J., (Eds.). Diseases of swine, Ninth Edition. Black-
well Publishing, Ames, Iowa, USA, pp. 817-874. 

Tu Minh Koong, 2007.The method of medicinal 
production Volume I. University of Pharmacology. 
Hanoi. 251 pages (in Vietnamese). 

Tu Thanh Dung, Freddy H., Nguyen A.T., Patric S., 
Margo B., and Annemie D., 2008. Antimicrobial 
susceptibility pattern of Edwardsiella ictaluri iso-
lates from natural outbreaks of Bacillary necrosis of 
Pangasianodon hypophthalmus in Vietnam. Micro-
bial drug resistance. 14(4): 311-316. 

Vaidyaratnam, V.P.K, 2002. Indian Medicinal Plants-A 
Compendium of 500 species. I. Orient Longman 
publishing house. Kottakkal-India, 146. 

Wang, I.K., Kuo, H.L., Chen, Y.M., et al., 2005. Ex-
traintestinal manifestations of Edwardsiella tarda in-
fection. International Journal of Clinical Practice. 
59(8): 917-921. 


