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Abstract: In the last few decades, the levels of antibiotic resistant infections in the developing countries have
increased steadily. This was as a result of combination of microbial characteristics and the selective pressure of
antimicrobial use. In this study, 100 clinical samples were screened for bacterial genera. The identified organisms
were tested for antibiotic resistant pattern, beta-lactamase production hemolytic activity and multiple antibiotic
resistance index. Correlation of antibiotic resistance with tested virulent factors was determined by statistical means.
Ninety two (92) bacterial isolates belonging to 9 genera were isolated from the 100 clinical samples. Of these
isolates, 62(67%) were Gram negative while 30 (33%) were Gram positive. E. coli (25%) was the most isolated
organism while the least were K. pneumoniae and Shigella spp with 2% each. All the organisms were mostly
isolated from urine with the exception of Salmonella spp which occurred mostly in stool samples. Beta-lactamase
was produced by 59(64%) of the isolated organisms, out of which 43(69.4%) and 16(53.3%) were Gram negative
and Gram positive organisms respectively. None of the organisms was a-hemolytic, 64(69.6%) were y-hemolytic
(non-hemolytic), while 28(30.4%) were P-hemolytic. The resistant pattern of al the isolates showed a multidrug
resistant (MDR) phenotype especially among members of the family Enterobacteriaceae. On Gram negative
organisms, the result showed significant correlation in antibiotic resistance between P-lac+ and P-lac- organisms
(P=0.010) and between P-hemolytic and y-hemolytic organisms (P=0.001). On Saphylococcus spp, there was no
significant correlation in antibiotic resistance between P-lac+ and P-lac- (P=0.401) and between P-hemolytic and y-
hemolytic Staphylococcus spp (P=0.590).The high rate of antimicrobia resistance among bacterial isolates from
common clinical specimens obtained from patients attending Mubi General Hospital, Adamawa State was rather
alarming and required urgent attention.
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Introduction
Haemolysin provides clinical bacterial isolates with

he levels of antibiotic resistant infections m the
developing world have increased steadily in the
last few decades as a result of combination of

microbial characteristics and the selective pressure of

antimicrobial use (Blondeau and Tillotson, 2000).

Microorganisms' mechanisms of overcoming the
activities of antimicrobial agents include the production
of structure-altering or inactivating enzymes (e.g. beta-
lactamase or amino glycoside-modifying enzymes),
alteration of penicillin-binding proteins or other cell-
wall target DNA targets,
permeability mutations, active efflux and ribosomal
modification (Aaterson, 2001: Leyy, 2002). Multidrug-

resistant bacteria in both the hospital and community

e 1 ¥ 9
sites, altered CVIASE

environment are important concern to the clinician, as i
18 the magor cause of failure in the teatment of
infectious diseases, increased morbidity, and maortality
and the evolution of new pathogens (Akinjogunla and

Enabulele, 2010). '
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possible selective advantage by releasing iron from
lysed erythrocytes and enhances pathogenicity by
destroying phagocytic and epithelial cells (Naveen and
Mathai, 2005). Haemolylic organisms are more likely to
cause disease than non-haemolytic organisms (Grover
et al., 2013). One of the most commonly used and
effective agent in the treatment of infectious diseases is
the B-lactam antibiotics which constitute 60% of the
global antibiotic usage (Livermore and Woodford,
2006). However, relentless use of f-lactam antibiotics
in the clinical practice has resulted in the appearance of
2005; Akinjogunla and

Enabulele. 2010) and newer (-lactamases (George er

P-lactamases (Ho et al.,

al.. 2014)such as extended spectrum [-lactamases
(ESBLs), which are

both Gram negative and Gram positive organisms. It

plasmid mediated and are seen in
was also reported that three out of the top six dangerous
pathogens are fi-lactam resistant bacteria (Boucher er
al.. 2009). Therefore, this study examined multidrug
resistance phenotype and the relationship between some
virtlent factors and antibiotic
among both Gram positive and Gram negative isolates,

resistant phenotype
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Material and Methods

Sample collections

One hundred clinical samples classified into
six groups were obtained from routine section in
Microbiology Laboratory of General Hospital Mubi,
Adamawa State, Nigeria. The sources of the samples
were as follows: urine, wound swab, high vaginal swab
(HVS). stool, semen and sputum. The samples were
analysed for bacterial growth within -2 hrs after
collection.

Identification of hacterial isolates

All  the samples were inoculated on
MacConkey agar, Blood agar and replicated on
Mannitol salt agar (oxoid, England). The plates were
incubated at 37°C for 24h. Identification of bacterial
isolates was done on the basis of their cultural and
standard biochemical characteristics (Washington ef al.,
2006).

Determination of i - lactamase activity of isclated
organisms

The clinical bacterial isolates were screened
for f-lactamase activity by iodometric method (Sale et
al., 2008). Briefly, 0.1 ml of 25 mg/mi Penicillin G was
dispensed into 12 test tubes. Heavy inoculum of each of
the test organisms on Nutrient agar slants was
emulsified in 12 separate test tubes containing 0.1 ml of
25 mg/ml penicillin G. A heavy growth of test organism
was also added to a tube containing 0.1 ml of distilled
water served as confrol. The ftest tubes were then
incubated at room temperature (30°C) for 90 min. Afier
which 2 drops of 3% starch solution were added to each
test tube and mixed by gentle swirling. One drop of
iodine solution was added to each of the test twbes and
the tubes were then allowed to stand for 5 - 10 min.
Disappearance of blue color within 5 - 10 min confirms
the presence of - lactamase activity.

Detection of haemolysin production.

Haemolysin production was detected using the
method described by Martinez-Martinez er al.. (1999)
All bacterial isolates were grown on 5% blood agar at
37°C for 24hours. The presence of clear zone around the

colonies was faken as positive for haemolysin

production.
Anfibiotic Susceptibility Testing
lsolates  were  tested  for  antimicrobial

susceptibility testing by the standard disc diffusion
method. Standard inoculums adjusted to 0.5 McFarland
was swabbed on Nutrient agar (Hi Media Laboratories,
Mumbai. India) and was allowed 1o soak for 5 minutes,
After that antibiotic dises were placed on the surface of
media and pressed gently. Nutrient agar plates were
then incubated at 37°C for 24h. The degree of
susceptibility of the test isolates to each antibiotic were
measured and interpreted as cither sensitive (S) or
resistant (R) according (o the recommendations of

clinical and laboratory standards (CLSI, 2007). The
following standard antibiotic discs were used for the
isolates: perfloxacin  (10pg). gentamyein  (10pg),
ampiclox  (30pg), cefuroxime (20pg), amoxicillin
(30ug), ceftriaxone (25pg). ciprofloxacin  (10pg),
streptomycin - (30pg). cotrimoxazole (30pg) and
ervthromycin  (10pg) for Gram positive bacterial
isolates. While augmentin (25pg), gentamycin (10ug),
perfloxacin  (10pg), ofloxacin (30pg), streptomyein
(30pg). cotrimoxazole (30pg), chloramphenicol (30ug),
sparfloxacin ~ (10pg), ciprofloxacin  (10pg) and
amoxicilin  (30pg) were used for Gram negative
organisms.

Determination of Multiple Antibiotic Resistance
Index (MAR)

The multiple antibiotic resistance (MAR)
index was determined using the formula MAR = xfy,
where x was the number of antibiotics to which test
isolate displayed resistance and y was the total number
of antibiotics to which the test isolates has been
evaluated for sensitivity (Krumpermann, [1983;
Akinjogunla er al.. 2014).

Statistical Analysis

Non-Parametric Mann-Whitney statistics was
used to determine the correlation of antibiotic resistance
between P-lactamase positive (B-lac+) and f-lactamase
negative (f3-lac-) and also between f-hemolytic and y-
hemolytic Gram negative and Gram positive organisms,
All statistical analyses were carried out using the SPSS
17.0 window based program. Significance difference
and Non-significance difference was defined when
p<0.05 and p>0.05 respectively.

Results

The result in Table | showed the prevalence of
bacterial isolates from clinical samples. Ninety two (92}
bacterial isolates belonging to 9 genera were isolated.
Of these isolates, 62(67%) were Gram negative while
30 (33%) were Gram positive. E. coli (25%) was the
most isolated organism  while the least was K.
preumoniae (2%) and Shigella spp (2%). Among Gram
positive organisms. onlv S, awreus (19%) and
Coagulase negative Staphylococei (13%) were isolated.
All the organisms were mostly isolated from urine with
the exception of Safmonella spp which occurred mpstly
from stool samples.

The result of this study also”showed that
59164%) bacterial isolates were f-lactamase producers
oul of which 43(69.4%) and 16(53.3%) were Gram
negative and Gram positive organisms respectively.
None of the orgamisms was o-hemolytic. 64(6Y.6%)
were y-hemolytic inon-hemolytic). while 28(30.4%)
were B-hemolytic out of which 21(33.8%) and 7(23.3%)
were Gram negative and Gram positive organism
respectively (Table 2).

The results in Table 3 and 4 showed the
resistance pattern of Gram negative and Gram positive
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isolates respectively. Shigella sp was resistant to all the
tested antibiotics.  Providencia  retigeri was  also
resistant to all the tested antibiotics except on ofloxacin
(75%) and Streptomycin (17%). All Gram negative
isolates were 100% resistant to amoxacillin-clavulanic
acid except E. coli which showed 96% resistant.
Resistant to all other class of antibiotics by all the
isolates were variable.

The multiple antibiotic resistance (MAR)
index of all the isolates was presented in Table 5. The
MAR index for ali the isolates was variable and ranges
from (.1 — 1.0. The results showed that more than 80%
of the organisms exhibited multi-drug resistance
(MDR) phenotype out of which 59(95.2%) are Gram
negative and 15(50%)Gram positive. The results also
revealed that 25(27.2%) organisms had MAR Index of
1.0 while 72(78.3%) organisms had MAR Index that
ranged from 0.5 — 1.0.

Table 6 and 7 showed the correlation of
antibiotic resistance in relation to [-lactamase and
hemolysin production.

On Gram negative organisms, the result
showed significant correlation in antibiotic resistance
between f-lac+ and B-lac- organisms (P=0.010) and

between  f-hemolytic  and  y-hemolytic  organisms
(P=0.001).
On & aurens, there was no significant

correlation in antibiotic resistance between p-lac+ and
P-lac- 8. anreus (P=0.401). Whereas the antibiotic
resistance of f-hemolytic S. aureus was significantly
higher than that of y-hemolytic 8. aurens (P=0.006).

For Coagulase negative Staphylococci
(CoNS), there was no significant correlation in
antibiotic  resistance  between  B-lac+ and [} lac
(P=0.214) and between P-hemolytic and y-hemolytic
CoNS (P=(1.590).

Tablel: frequency and Distribution of Bacterial Isolates from Clinical Samples

Organisms Urine HVS W.swab  Sputum Semen  Stool Total
I-. coli 15(65) 313 2(9) il 0 313 23(2%)
Salmonella spp 4(40) 1] 0 0 1010} 5(50) 10(11)
P. mirabilis 401060 0 0 ] 0 0 4(4)
C. freundii 3(60) 2(40) 0 0 0 0 5(5)
C. diversus 3(75) 1(25) 0 0 () { 4(4)
Shigella spp 150 1(50) 0 0 0 0 A2)
. rettgeri 120100 0 0 0 0 0 12(13}
K. pneumoniae 150 0 ] [(50)) 0 (0 22)

S, aureus 7(39) 6(33) 5(28) 0 0 ) 18(20)
CoNS H75) 3(25) 0 ] 0 4 12(13)
TOTAL 59%(64) 16017} 7(8) 11 un 8(Y) 92(100)

Legend: CoNS = Coagulase negative Staphylococci, W, Swab= wound swab, HVS= high vagina swab

Table 2: Frequency (%) of organisms reacting to fi-lactamase and  hemolysin production

SN Organisms No. p-lactamase production Haemeolytic reactions (%)
Tested (%)
B-lac+ fi-lac- A B ¥
I. E. coli 23 18 (78) 5(22) 1] 7(3() 16{70)
2. Salmonella spp 10 7 (70) 3(30) 4] 770y 3(30)
< ¥ P. mirabilis -4 3(73) 1(25) 0 1{25) 3(75)
4. C. freundii 5 2(40y 3(60) 1] 0 5(100)
5. C. diversies 4 3(75) 1(25) 0 1{23) 3(75)
6. Shigella spp 2 0 2(100) 8] 0 2(100)
7. P.rentgeri” 12 [O(R3) 217 (1 * 4(33) S(67)
8. K. prewmoniae 2 {0 20106h i 1{54)) F(3(0)
9, S.anrens 18 (360 8(44) { 5(28) 13(72)
14, CoNS 12 630 6(5()) () 2(17 183
TOTAL 92 S9(64.1) 33(35.9) 0 28(30.4) 64(69.6)
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Table 5: ?—D—w\—iox of isplates e . e
Isolates ’ ‘MAR INDEX (%)
o 02 03 04 v 05 06 ¥ 07 08 09 10 |
E. coli IR T O 287y O 4(174) [° 9(34h)
Saimonetiaspp 7' 0 Foage o a0 o a0 100) 360 360
P. mirabilis 0 o o Tt 375)  125) 0 0 o _
o * ] : .,. : qt 4
C. freundii. s vmmii0. - 0 om0 i 0 e OO 120) 1020)
C. diversus - - 0 77300 0 e 0 0 0 ‘ 125):- 0 R S 2(50) 1(25) :
N .o s 1o ) PR . L . ;. 1
Shigella spp 0 0 0 0 0 0 0 0 0 2(100)
P. retigeri 0 0 0 0 0 0 0 325) . 7(58.3) = K167y Mt
K. prewmoriae 0 Iy 0T o0 TV T o0 T 0 T 0 o s,y T
S. aureus LD 2L 2L LD 0 0 15.6) 211D 3367n a2y
CoNS A6T) 0 3(25) 0 1(8.3) 183) 183 183 183)  2(16.7)
TOTAL 5G54)  4@3) (.6 4@d3) 665 554 665 998 21228 25272
S/N  ANTIBIOTICS B-lactamase (%) Hemolysis (%) Eah
24 p-Lac+ f-Lac- pin=21)" y(n=41)" a5
A T T TR ﬁm.-lluk@%n - Am.-“u-Wv: LR B - s
L. AMC i 42(98) 19(100) 21(100) 40(98)
2, Gentamyein i 35(81) 18(95) 19(90) 34(83)
3. Per{loxacin 31(72) 13(68) 16(76) 29(71)
_ 4. Ofloxacin L2967y 1§(58) 15(71) 26(63)
Published by Nigerian Society for Microbiology ,_ 4143 :
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Discussion

Pl Ginding that Bl was the most abandant
orgams frone most Chimical samples was i agieemein
with previous stadies (Oduyebo o af - 2005, Crstina or
al . 20071 Our flindings also shoswad thar £1 meraliliy
amd
orgaiistms  frome wrine. This waee e contoist with
previots stidies (Kukanu o wd. 2005 Nfjensansa of
el 2005 swhach aeported that £ endi was the ot
slated wropathozen

Ihe sesult o the present studs also showed
that Beta hictomase ensvme wis produced  more by
Gram pegative polutes than Gaam positine olates,
This was probibly bevause beta Lctam antibiotic are
the  mwntly prescibed dings infections
assachined with most of the orsamisms ander study, This
observation wis consistént wath previous reports which
rascd an alem over moreasmg rte of cepladosporn
resistance by Grom negative bactenial asolates of
hospital orgn (Panl ¢ af o 1997, Ivoha and Tuks,
20045 Another repon from Nigeri revealed tha 8
bactanis e the most frequently presenbed antibiotics
espectilly i Gram negative anfedtions aml selecuve
pressure exerted by the ose of these Blaciam dngs
have rosuled in the strans posdocing the extended
speatrum flsctanuses enzyimes EA e er ol 003,

Phicre are Tonr knowir wass of resistaned to Jb
lactam antibiotics. 0 production of L ks
cizsties that hydmlsse the B lcim rine ol the
anbbiotie. iy pencilhin hindimge peoteins thatr st
the peptiosivean stiucture o bocteeiad el wall i
alteration of porin Channcha and i) mtiabion of effluy
eaporter protcins: (Hisher o7 ol 2005, Oztwck o7 al
20050 Most f-Lactaneses contnibuie o resistatiey W i
vacicts of antibiotios mcludieg the thid ad fourth
generation cephalosponins amd monobiactams (Wer o
al. 20030 Sigmificant  correlation e dutibiotic
resitaier hotween felactamase positive and 8
Tactaniase pegative Gram negative organtsa as shown
i this studs soggest thag exprossion of the enryme i
Lactatme among them did not sicmifiaatly contributes
o the aatibionic resistanee phicnolype exhibied by these
argimsms, Owe of the factors that mght Jead 10 this
observation auglit ot be unconnccied with the nunibe
of Lt antibioties used m the panel of antibiotic. 1n
this sty only two flactam anvbiotics were ased for
Crratn e gative isolates

i the present study, haemoly e activits wae
sean i "8O0A% ) of the ol volates. This findimg ws
hizher than 9% (Vaish ef al.. 20000 and 215 (Kausar o ¢
el o NRN geported previonsiy o conitstd w1l
Pidisizs b o stedy . Jugher hacmols e ot ities b
pathozenn bacter sobtes were also docmented
Phese nwlude 54% (Desan et of.. 2013) and 41360,
tRuksha o1 al.. 2003) a-hemolysim production from then
isolutes. A study by SaiSwaroop e al (2013) has
reported presence of 40% hemolysin production: all
these findings were very much 1 contrast to our results
Contrany 1o our findings alsa. report from previous

petrert owere the mest solaied bactenal

valv g

study  showed  that Citrobacter  freundic. Prorens
vidvarss, Providencia species, CoNS did not prodduce 3
hacmalysin (Egbe and Enabulele, 20045 The finding ot
our stidy  showed that Salmenclla ~spp (0% 4 K.
pheinentiae (SO0 Poretigeri (33% ) F. coli (30F7), 5.
aurcus (28, Poovrabadis and C. diversus (25% cach)
amd CoNS produced [Fhacmolysins variably. Another
previons study (Piva er af, 2015) showed that mome of
thea Bl isolate produced ether a or [V hucmolvtic
which was also contrary (o the findings ol our study
Althaugh none of the T coli i our shndy bie
hemolvin, Simibaly, ek of significant relationstup
Bacmolysin pradduction and  antibiotic
reststinee among members of Enterobactenaceas wus
ot anly pecubiar 1o tis study, but was previously
reponted among chimcal bactenial solates (Grwde o al |
2008 Lipadhyaya, of al, 20000 Egbe and Lnabulele,
205 I agreement with previous report (Maztiiez-
Mastines of of o 1999), the hinding of ths stwdy also
showed that antibrolic resistance was more on non
hemolviie cxnemolytic ) ColNS than bacmolviie CoNS
Hemolvsin has been suggested o imcreased sinilence
by incrcasing the avalability of iron medining o
ettt on Jewcoovtes and other nucleated cells
potvitrating  the ellect on endotoxim, and  mwediaiing
(Febe  and  Fnabulcle, 2004
Hiemolvsin, may also contribute 1o e oy o the
sy v al of orgamsm mrenal paienchyma and entry o
the hloodstream (Chen of al, 20060

Owr sanvey of antimcrobial sesistande amony
bacterial olates from common chimical  specimens
obtained patiemts  anendinge Muobr Gieneral
Hlospital. Adamis o State showed vather alarming rates
of mndtdrug resistanee phenotype winong both Grams
pesative and  Grrame-positive orgamsines. This was
vonsestent with other studies frome the sib Saburan
Aliwan region INtirenganya of al . 20050 Brink o1 ol
2005 Reptrand and Dowzacky, 2002y

All our Graan neganive isolates were membens
of the family Fiterobacteriaceac. The high muluple
drae pesistance (95290 phenotvpe  exhibitad by
members of this family  was rather adaoming. This
suzecsts high level of exposure o annhiotics which
may result due 1o inappropriate or misuse of antibiotics
in both community and hospital serungs The observed
MDR among the Enterobacterioccae family was not
proshin o our study slone, Previoas studies basy e also
reponted ligh rate of MDR phenoty pe among this 2roop
of orgamisms (Nurenganva of af., 2005 Muvunyt o of |
2001 Gangoue-Picbop er al.. 2006). Our study also
showed that S awreny are mostly resssant 1o antibiotics
that are often used o treat staphylococeal mfections.
These mclude amoxicilling cotiimoxazole. ampiclos.
ceftrvone, cic. This observation was simikae
previons repoits on the same orgamsm (Dibua er af
2014: Ntirenganya ef al,, 2015). This therefore suggests
that this organism might have been acquired from the
hospital settings and the resistant trait portrayed might

between

awrim resishike

frenm
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be due to selective pressure in the use of these
antibiotics. '

Conclusion
This study reported high rate of antibiotic
resistance among clinical bacterial isolates which was

demonstrated by their MAR index. Antimicrobial .

resistance is associated with high mortality rates and
high medical costs and reduces the effectiveness of
antimicrobial agents. MDR promotes the spread of
resistant  pathogens, which reduced efficacy of
treatment, resulting in prolonged time of infection in
patient and increased cost of treatment.
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