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Abstract

AmpC-producing organisms can act as a hidden reservoir for
ESBLs; the high-level expression of the AmpC B-lactamases may
mask the recognition of the ESBLs. In recent years, the world has
seen a surge in Enterobacteriaceae resistant to broad-spectrum be-
ta-lactam antibiotics due to the production of Extended-Spectrum
Beta-Lactamases (ESBLs) or Plasmid-mediated AmpC (pAmpC)
enzymes. The aim of this study was to determine faecal carriage of
AmpC producing enterobactercae among students of Ambrose Alli
University, Ekpoma, Edo State. Fecal samples were collected from
102 students of AAU who accepted to participate in the study, who
had not been recently hospitalized and had no recent exposure to
antibiotics (= 3 months): all are from healthy individuals (students of
AAU). Of the 102 faecal samples analysed, 46 were lactose fermen-
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ters which were assessed for AmpC. In this current study, the prev-
alence of fecal carriage of AmpC genes among HCWs was 28.26%.
To our knowledge, this is the first study investigating the prevalence
of AmpC-producing E. coli isolated from stool samples healthy sub-
jects in this axis. This study demonstrated a prevalence of coloniza-
tion by multi-drug resistant, non-clonally-related AmpC positive E.
coli and Klebsiella spp. Isolates among male and female university
students in AAU Ekpoma. Colonization of AmpC in the population of
study was not related to prior antimicrobial consumption or hospital-
ization.

Introduction

The widespread and inappropriate use of antibiotics has resulted
in a significant increase in antibiotic resistant bacteria worldwide [1].
A major contributor to this increasing resistance is the production of
inactivating enzymes, in particular Extended Spectrum Beta Lact-
amases (ESBLs). There is no agreement on the exact definition of ES-
BLs. However, ESBLs are commonly defined as beta-lactamases that
confer resistance to the penicillins; first, second, and third-generation
cephalosporins and monobactams by hydrolysis of these antimicro-
bials [2]. In addition, these enzymes are inhibited by beta-lactamase
inhibitors such as clavulanic acid [3]. Multidrug resistance is increas-
ingly seen in many Gram-negative bacteria as a result of widespread
use of various antibiotics [1,2,4,5]. Carbapenems are currently the
treatment of choice for serious infections, with fluoroquinolones be-
ing and an alternative choice, if the organism is shown to be suscepti-
ble. Infections with ESBL producing bacteria are not only extremely
challenging to treat, but are also associated with increased mortality
[2,6].

In recent years, the world has seen a surge in Enterobacteriaceae
resistant to broad-spectrum beta-lactam antibiotics attributed to the
production of Extended-Spectrum Beta-Lactamases (ESBLs) and/or
plasmid-mediated AmpC (pAmpC) enzymes [7,8]. ESBLs are, by the
classical definition, inhibited by clavulanic acid [9] whereas pAmpC
enzymes are not [10]. The plasmid location of ESBL and pAmpC
genes facilitates their spread via horizontal gene transfer [11].

Escherichia coli are not only constituents of the commensal gut
flora but also common opportunistic pathogens often implicated in
urinary tract [3,12]. They frequently harbor ESBL- and pAmpC-en-
coding genes. Broad-spectrum beta-lactamase production is associ-
ated with increased morbidity and mortality in both high and low/
middle-income countries [13,14]. To the best of our knowledge, there
is no published data from Nigeria on the prevalence of community
acquired faecal carriage of AmpC producing organisms in adults or
children.

Data on the epidemiology of AmpC-producing Enterobacteriace-
ae in Africa are still limited. The majority of publications report on the
prevalence of ESBL-producing Enterobacteriaceae in clinical sam-
ples, and there are only few studies on colonization [15,16]. Further-
more, there is a predominance of reports from Northern and Western
Africa [17,18] and only individual studies from Eastern and Southern
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Africa [19,20] (excluding South-Africa). The aim of this study is
to determine the prevalence of faecal colonization with ESBL- pro-
ducing enterobactercea (E. coli and Klebsiella spp) among healthy
university students in Ambrose Alli University, Ekpoma, Edo State,
Nigeria and to analyze the resistance phenotype, AmpC resistant gene
content and clonal relatedness of isolates.

Materials and Methods

The study population of this study comprises of students of Am-
brose Alli University (AAU), Ekpoma, Edo State. A total of one
hundred and two (102) students of AAU, Ekpoma, Edo State were
recruited for this study which consist fifty-one (51) male and fifty-one
(51) female students within the age group of 18 - 30 years.

Sample Selection/Collection: Faecal samples were collected from
102 students of AAU who accepted to participate in the study, who
had not been recently hospitalized and had no recent exposure to an-
tibiotics (> 3 months): all are from healthy individuals (students of
AAU). Of the 102 faecal samples analysed, 46 were lactose fermen-
ters which were assessed for AmpC.

Bacterial Isolates: Fresh stools samples were collected (between
July 2021 and September 2021) in a sterile, clean, wide-mouthed
plastic and leak proof container by a clean wooden applicator stick
for microbiological analysis and contained in the coproculture pots
were stored in the icebox and transported to the Department of Med-
ical Microbiology, Ambrose Alli University, Ekpoma. The samples
were cultured on CLED agar plates (Oxoid, Basingstoke, UK) and
then incubated for 18-20 hours at 37°C. E. coli was isolated and iden-
tified according to conventional microbiological methods [21]. The
sample containers were labeled properly with the date of collection
and participant name/ID.

All samples were cultured on CLED agar with and without ceftri-
axone (1 mg/L) for selection of third-generation cephalosporin-resis-
tant isolates. 0.5 g of faecal sample was suspended in 5 mL of sterile
0.9% saline. Each suspension was seeded on CLED agar supplement-
ed with rocephin at 1 mg/L to select the Enterobacteriaceae resis-
tant to the Third-Generation Cephalosporins (3GC). After seeding,
the plates were incubated for 48h at 37°C. One colony representing
each distinct colonial morphotype was isolated from supplemented
CLED agar and further analyzed by gram coloration. After 24 hours,
the colonies suspended in 0.9% saline to yield a turbidity equivalent
to that of the 0.5 McFarland standards appropriate were prepared for
the biochemical identification and the antibiotic susceptibility testing.
The Biochemical identification was carried out, which constitutes a
standardized system of identification of Enterobacteriaceae.

Identification of Bacterial Isolates: Identification of the isolates
were done by the following standard microbiological techniques
which involved morphological appearance of the colonies, Gram’s
staining reactions, indole test, and other biochemical properties as
required.

Phenotypic Screening for AmpC B-Lactamase-Producing Strains:
E. coli and Klebsiella isolates were tested for B-lactamase production
using the Kirby-Bauer disk diffusion method. The antibiotics used
in the study included a second-generation cephalosporin (cefoxi-
tin, 30 pg); third-generation cephalosporins (ceftazidime, 30 pg);
a fourth-generation cephalosporin (cefepime, 30 ng); carbapenem
(imipenem, 10 pg); cefpodoxime impregnated with boronic acid was
placed in the center and on either side of the disk, cefpodoxime were
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used for detection of any synergy [22,23]. For quality control, E. coli
ATCC 25922 was used [24].

Isolates with one or more of the following criteria were consid-
ered to be potential AmpC and were listed for confirmation of AmpC
production by the combined disks method. The criteria included an
inhibition zone to cefpodoxime <22 mm, boronic acid disc < 26mm,
extension of the zone of inhibition of any cephalosporins towards
boronic acid by the disk diffusion method [23]. Isolates resistant to
cefoxitin (inhibition zone < 18 mm), in addition to being resistant to
one or more of the third-generation cephalosporins and being inter-
mediate or resistant to amoxicillin-clavulanic acid were considered as
putative AmpC B-lactamase producers [22,25].

Test for AmpC-p-Lactamase Production: AmpC-B-lactamase en-
zyme production was detected by the 3-aminophenylboronic acid in-
hibitor-based detection method which was performed by inoculating
on MHA and placing a disk containing 30 pg of cefpodoxime (Hi-
Media) plus 400 pg of boronic acid onto the agar. Inoculated plates
were incubated overnight at 37°C. An organism that demonstrated a
zone diameter around the disk containing cefpodoxime and boronic
acid that was Smm or greater than the zone diameter around the disk
containing cefoxitin were considered an AmpC-B-lactamase producer
[26-28].

Preparation of Disks Containing Boronic Acid: About 120 mg of
phenylboronic acid (benzeneboronic acid; Sigma-Aldrich, Milwau-
kee, Wis.) was dissolved in 3 ml of dimethyl sulfoxide. Three mil-
liliters of sterile distilled water were added to this solution. Twenty
microliters of the stock solution were dispensed onto disks containing
30 pg of cefpodoxime. Disks were allowed to dry for 30 min and
used immediately or stored in airtight vials with desiccant at 4°C and
at — 70°C [26].

Antibiotic Susceptibility Testing: The antimicrobial susceptibility
tests were performed using the Kirby-Bauer disk diffusion method
on Nutrient agar (HiMedia, India) as per CLSI recommendations
[29]. The antibiotics tested in this study ceftazidime (30 pg), cefo-
taxime (30 pg), cefoxitin (30 pg), cefepime (30 pg), imipenem (10
pg), meropenem (10 pg) respectively. All the antibiotics used were
purchased from Rehoboth Pharmacy in Ekpoma, Edo State, Nigeria.
Interpretation of antibiotic susceptibility results was made according
to standard interpretative zone diameters suggested in CLSI guide-
lines [29]. In this study, if the isolates were resistant to at least three
classes of first-line antimicrobial agents, they were regarded as MDR
(MultiDrug Resistance) [30].

Methods of Analysis

The first stage after collection of the sample, it was inoculated
into peptone water containing Rocephin antibiotics. Then Incubated
for 18-24hrs, it was observed for turbidity, those with turbidity where
then cultured/inoculated into a CLED agar plate containing Rocephin
antibiotics of 4ug/ml. Then it was incubated for 18-24hrs at 37°C. The
plate was observed for growth and only the lactose fermenters were
used for analysis. (They appeared pink on the plate).

Plates demonstrating no growth in a primary examination were
incubated for another 24 hrs. Growing organisms were identified by
standard techniques. After selecting the lactose fermenters out bio-
chemical tests were carried on them which include motility, indole
test, urease test, and citrate test. From the fresh inoculated peptone
water without antibiotics, a little was removed for storage so that it
can be used later on for AmpC detection and antibiotic sensitivity.
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Biochemical Characterisation and Identification: For the
Gram-negative bacilli, overnight broth cultures was made for each
by adding the colonies to sterilized peptone water and incubated for
24 hours at 37°C and motility test was done to ascertain their motil-
ity. Indole test was done by adding some drops of Kovacs reagent
(Paradimethylamino benzldehyde) to the overnight broth cultures.
Development of red ring at the surface after ten seconds indicates pos-
itive reaction and such bacteria were regarded as Escherichia coli. For
those colonies that were Lactose Fermenters and Oxidase negative,
Urease test was performed on them. Having been positive to Urease
and negative to Indole confirmed Klebsiella pneumonia.

Antimicrobial Susceptibility: Antimicrobial susceptibility was de-
termined by the disk diffusion test, using Clinical and Laboratory Stan-
dards Institute (CLSI) guidelines [31]. Samples yielding bacteria that
grew on CLED agar were initially identified as suspicious for AmpC.
Isolates were screened for AmpC production by the double-disk syn-
ergy test in which a cefpodoxime (20 pg/10 pg) disk was placed in the
centre with cefpodoxime with boronic acid (10 pg). Strains producing
AmpC were defined as those showing synergism between BA and
any one of CPD. The standard CLSI combined disk method involving
CAZ and CTX with and without the inhibitor clavulanic acid (30 pg)
(Mast Diagnostics, Merseyside, UK) was used to confirm the pres-
ence of ESBL [31]. AmpC production was indicated by an increase in
zone size of more than 4mm with and without boronic acid. Quality
control was done using K. pneumoniae ATCC 700603 (positive con-
trol) and E. coli ATCC 25922) (negative control).

Statistical Analysis

The result was presented using tables. Data was analyzed using
the SPSS software. The percentage prevalence was calculated in each
case. The Mean and Standard deviation of the results obtained was
calculated. Chi Square and Percentage was used for the analysis using
SPSS package version 18. Value with p<0.05 were considered statisti-
cally significant in this study. Study findings were explained in words
and tables.

Results

Table 1 revealed the socio-demographic characteristics of the
respondents. Age was categorized into two age groups; 16-20 and
21-25. Majority of the respondents were within ages 16-20 years; 32
(67.4%) and 21-25; 15 (32.6%). Regarding the isolates, 41 (89.1%)
of the isolate was E. coli, while 5 (10.9%) was Klebsiella. Regarding
the Ampc, 28 (60.9%) of the respondents tested negative, 15 (32.6%)
were positive and nil; 3 (6.5%). The mean age of the respondents was
19.91+2.44.

5 Frequency (N=
Variables Percentages (%)
46)
16-20 32 67.4
Age (Years) 21-25 15 32.6
Total 46 100
E. coli 41 89.1
Isolate Klebsiella spp 5 10.9
Total 46 100
Positive 15 32.6
Negative 28 60.9
Ampc
Nil 3 6.5
TOTAL 46 100
Age (Mean % SD) 19.9142.44
Table 1: Socio-Demographic Characteristics of the Study Population.

The results in Table 2 presented the isolate and AmpC levels of
faecal carriage of AmpC producing E. coli and Klebsiella Spp among
AAU students between male and female. The result showed that
the isolate levels were significantly lower (p<0.05) in male subjects
(1.00+0.00) as compared with female subjects (1.19+3.40). On the
contrary, the levels of AmpC were not significantly lower (p>0.05) in
male subjects (1.63+0.50) as compared to female (1.81+0.62).

16-20 years 21-25 years
Parameters t-value p value
(n=31) (n=15)
Ampc Positive 1.71+0.64 1.80+0.41 0.495 0.623
Negative 1.10+0.30 1.13+0.35 0.366 0.716

Table 2: Comparison of isolate and AmpC levels of faecal carriage of
AmpC producing E. coli and Klebsiella Spp among AAU students between
male and female.

The results in Table 3 presented the isolate and AmpC levels of
faecal carriage of AmpC producing E. coli and Klebsiella Spp among
AAU students according to their age groups. The result showed that
the levels of isolate were higher (p>0.05) within the age range of
21-25 years (1.13+0.35) as compared to 16-20 years (1.10+0.30).
Also, levels of AmpC were higher (p>0.05) within age 21-25 years
(1.80+0.41) as compared to 16-20 years (1.71+0.64) (Table 4).

Parameters Male (n=19) Female (n=27) t value p value
Ampc Positive 1.63+0.50 1.81+0.62 1.066 0.292
Negative 1.00+0.00 1.19+3.40 2.032 0.048

Table 3: Comparison of isolate and AmpC levels of faecal carriage of
AmpC producing E. coli and Klebsiella spp among AAU students accord-

ing to their Age Groups.
N
Probable Microorganism
Escherichia coli Klebsiella spp
Shape Rod Rod
Cultural charac- Elevation Convex Raised
teristics Consistency Mucoid Mucoid
Colour Rose Pink in CLED Light Pink in CLED
Gram -
Catalase -
Coagulase -
Biochemical Indole &
analysis Motility +
Oxidase -
Citrate - +
Urease = aL
Glucose A/G A/G
Sugar Fermen- Maltose A/G A
tation Sucrose A A
Lactose A/G

Isolates.

Table 4: Cultural Characteristics and Biochemical Analysis of Bacterial

KEY: + = Positive NA = Nutrient agar A = Acid production G = Gas - =
Negative CLED = Cysteine Lactose Electrolyte Deficient Agar
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Discussion

AmpC-producing organisms can act as a hidden reservoir for ES-
BLs; the high-level expression of the AmpC B-lactamases may mask
the recognition of the ESBLs [32]. The present study aimed to deter-
mine the prevalence of faecal carriage of AmpC producing entero-
bactercae among students of Ambrose Alli University, Ekpoma, Edo
State, Nigeria by conventional microbiological methods. The evolu-
tion of antibiotic resistance is a continuous threat to human health
worldwide [33]. E. coli may act as a reservoir of genes coding for
antibiotic resistance and may also be responsible for a group of en-
dogenous infections [1,2,5].

In this current study, the prevalence of faecal carriage of AmpC
genes among HCWs was 28.26%. To our knowledge, this is the first
study investigating the prevalence of AmpC-producing E. coli isolat-
ed from stool samples healthy subjects in this axis. These results are
higher than those obtained from patients in other works; Naseer, Hal-
dorsen, Simonsen & Sundsfjord, [34] reported a prevalence of 3.7%
of AmpC among outpatients in Naseer et al. [34] reported a prev-
alence of 1.9% Czech Republic and Denmark (rates werel.1% and
2.4%, respectively) [35,36]. In 2008, carriage of AmpC-B-lactamase
in the Gastrolntestinal (GI) tract was detected in nearly 4% of healthy
Danish army recruits. The same group was also demonstrated to carry
ESBL-positive Enterobacteriaceae [37].

In the present study, AmpC-B-lactamase-producing strain was
dominantly found in E. coli and Klebsiella spp. in healthy subjects.
We conclude that despite the estimated prevalence of AmpC produc-
ing Enterobacteriaceae especially in healthy individuals is relatively
high. They are certainly a reservoir for the resistance genes. These
reservoirs should certainly be included in attribution studies for hu-
man infections. Furthermore, using selective media to isolate AmpC
producing bacteria may reduce the chance to underestimate the prev-
alence of these bacteria.

Conclusion

This study demonstrated a prevalence of colonization by multi-
drug resistant, non-clonally-related AmpC positive E. coli and Klebsi-
ella spp. Isolates among male and female university students in AAU
Ekpoma. Colonization of AmpC in the population of study was not
related to prior antimicrobial consumption or hospitalization. Similar
studies should be done to further explore the epidemiology of multi-
drug resistant Enterobacteriaceae in the population as a whole.

Ethics Statement and Conflict of Interest Disclo-
sures

Human Subjects: Consent was obtained from all participants in this
study. Ambrose Ali University Health Research and Ethics Commit-
tee of Ambrose Ali University (A.A.U.), Ekpoma, Edo State, Nigeria
issued approval AAU-HREC-02-32-2022.

Conflicts of Interest: In compliance with the ICMJE uniform disclo-
sure form, all authors declare the following:

Payment/Services Info: All authors have declared that no financial
support was received from any organization for the submitted work.

Financial Relationships: All authors have declared that they have
no financial relationships at present or within the previous three years
with any organizations that might have an interest in the submitted
work.

Other Relationships: All authors have declared that there are no oth-
er relationships or activities that could appear to have influenced the
submitted work.

Acknowledgement

The authors would like to thank all the Laboratory and techni-
cal staff of St Kenny Research Consult, Ekpoma, Edo State, Nigeria
for their excellent assistance and for providing medical writing sup-

port/editorial support in accordance with Good Publication Practice
(GPP3) guidelines.

References

1. Waterer GW, Wunderink RG (2001) Increasing threat of Gram-negative
bacteria. Critical Care Medicine 29: 75-81.

2. lyevhobu KO (2021) Super Bugs: The Menace of Antimicrobial Resis-
tance. Annals of Immunology & Immunotherapy 3: 1-3.

3. Paterson DL, Bonomo RA (2005) Extended-Spectrum Beta-Lactamases: a
Clinical Update. Clinical Microbiology Reviews 18: 657-686.

4. Livermore DM (2003) Bacterial resistance: origins, epidemiology, and im-
pact. Clinical infectious diseases 36: 11-23.

5. Iyevhobu KO, Obodo BN (2021) Plasmids: Cause of Bacterial Diversity.
Annals of Immunology & Immunotherapy 3: 1-2.

6. Schwaber MJ, Carmeli Y (2007) Mortality and delay in effective therapy
associated with extended-spectrum B-lactamase production in Enterobac-
teriaceae bacteraemia: a systematic review and meta-analysis. Journal of
Antimicrobial Chemotherapy 60: 913-920.

7. Al-Jasser AM (2006) Extended-spectrum beta-lactamases (ESBL’s): glob-
al problem. Kuwait Medical Journal 38: 171-185.

8. Pitout JDD, Laupland KB (2008) Extended-spectrum beta-lactamase-pro-
ducing Enterobacteriaceae: an emerging public-health concern. Lancet
Infectious Disease 8: 159-166.

9. Rawat D, Nair D (2010) Extended-spectrum beta-lactamases in gram-neg-
ative bacteria. Journal of Global Infectious Diseases 2: 263-274.

10. Villa L, Pezzella C, Tosini F, Visca P, Petrucca A, et al. (2000) Multi-
ple-antibiotic resistance mediated by structurally related IncL/M plasmids
carrying an extended spectrum beta-lactamase gene and class 1 integron.
Antimicrobial Agents and Chemotherapy 44: 2911-2914.

11. Dolejska M, Villa L, Hasman H, Hansen L, Carattoli A (2013) Character-
ization of IncN plasmids carrying blaCTX-M-1 and qnr genes in Esche-
richia coli and Salmonella from animals, the environment and humans.
Journal of Antimicrobial Chemotherapy 68: 333-339.

12. Kothari C, Gaind R, Singh LC, Sinha A, Kumari V, et al. (2013) Communi-
ty acquisition of beta-lactamase producing Enterobacteriaceae in neonatal
gut. BMC Microbiology 13:136.

13. Blomberg B, Jureen R, Manji KP, Tamim BS, Mwakagile DSM, et al.
(2005) High rate of fatal cases of pediatric septicemia caused by gram-neg-
ative bacteria with extended spectrum beta-lactamases in Dar es Salaam,
Tanzania. Journal of Clinical Microbiology 43:745-749.

14. Kraker MEAD, Davey PG, Grundmann H, BURDEN study group (2011)
Mortality and hospital stay associated with resistant Staphylococcus au-
reus and Escherichia coli bacteremia: estimating the burden of antibiotic
resistance in Europe. PLoS Medicine 8: 1001104.

15. Storberg V (2014) ESBL-producing Enterobacteriaceae in Africa a
non-systematic literature review of research published 2008-2012. Infec-
tion Ecology & Epidemiology 1: 203-242.

J Adv Microbiol Res ISSN: 2689-694X, Open Access Journal

Volume 6 « Issue 1 « 100021
DOI:10.24966/AMR-694X/100021



http://dx.doi.org/10.24966/AMR-694X/100021
https://medwinpublishers.com/AII/super-bugs-the-menace-of-antimicrobial-resistance.pdf
https://medwinpublishers.com/AII/super-bugs-the-menace-of-antimicrobial-resistance.pdf
https://pubmed.ncbi.nlm.nih.gov/16223952/
https://pubmed.ncbi.nlm.nih.gov/16223952/
https://academic.oup.com/cid/article/36/Supplement_1/S11/301524
https://academic.oup.com/cid/article/36/Supplement_1/S11/301524
https://medwinpublishers.com/AII/plasmids-cause-of-bacterial-diversity.pdf
https://medwinpublishers.com/AII/plasmids-cause-of-bacterial-diversity.pdf
https://academic.oup.com/jac/article/60/5/913/2357962
https://academic.oup.com/jac/article/60/5/913/2357962
https://academic.oup.com/jac/article/60/5/913/2357962
https://academic.oup.com/jac/article/60/5/913/2357962
https://www.scirp.org/(S(czeh2tfqyw2orz553k1w0r45))/reference/ReferencesPapers.aspx?ReferenceID=1898117
https://www.scirp.org/(S(czeh2tfqyw2orz553k1w0r45))/reference/ReferencesPapers.aspx?ReferenceID=1898117
https://pubmed.ncbi.nlm.nih.gov/18291338/
https://pubmed.ncbi.nlm.nih.gov/18291338/
https://pubmed.ncbi.nlm.nih.gov/18291338/
https://www.researchgate.net/publication/47358068_Extended-spectrum_b-lactamases_in_Gram_Negative_Bacteria
https://www.researchgate.net/publication/47358068_Extended-spectrum_b-lactamases_in_Gram_Negative_Bacteria
https://www.researchgate.net/publication/12331055_Multiple-Antibiotic_Resistance_Mediated_by_Structurally_Related_IncLM_Plasmids_Carrying_an_Extended-Spectrum_b-Lactamase_Gene_and_a_Class_1_Integron
https://www.researchgate.net/publication/12331055_Multiple-Antibiotic_Resistance_Mediated_by_Structurally_Related_IncLM_Plasmids_Carrying_an_Extended-Spectrum_b-Lactamase_Gene_and_a_Class_1_Integron
https://www.researchgate.net/publication/12331055_Multiple-Antibiotic_Resistance_Mediated_by_Structurally_Related_IncLM_Plasmids_Carrying_an_Extended-Spectrum_b-Lactamase_Gene_and_a_Class_1_Integron
https://www.researchgate.net/publication/12331055_Multiple-Antibiotic_Resistance_Mediated_by_Structurally_Related_IncLM_Plasmids_Carrying_an_Extended-Spectrum_b-Lactamase_Gene_and_a_Class_1_Integron
https://pubmed.ncbi.nlm.nih.gov/23060365/
https://pubmed.ncbi.nlm.nih.gov/23060365/
https://pubmed.ncbi.nlm.nih.gov/23060365/
https://pubmed.ncbi.nlm.nih.gov/23060365/
https://www.researchgate.net/publication/241854641_Community_acquisition_of_b-lactamase_producing_Enterobacteriaceae_in_neonatal_gut
https://www.researchgate.net/publication/241854641_Community_acquisition_of_b-lactamase_producing_Enterobacteriaceae_in_neonatal_gut
https://www.researchgate.net/publication/241854641_Community_acquisition_of_b-lactamase_producing_Enterobacteriaceae_in_neonatal_gut
https://www.researchgate.net/publication/8036362_High_Rate_of_Fatal_Cases_of_Pediatric_Septicemia_Caused_by_Gram-Negative_Bacteria_with_Extended-Spectrum_Beta-Lactamases_in_Dar_es_Salaam_Tanzania
https://www.researchgate.net/publication/8036362_High_Rate_of_Fatal_Cases_of_Pediatric_Septicemia_Caused_by_Gram-Negative_Bacteria_with_Extended-Spectrum_Beta-Lactamases_in_Dar_es_Salaam_Tanzania
https://www.researchgate.net/publication/8036362_High_Rate_of_Fatal_Cases_of_Pediatric_Septicemia_Caused_by_Gram-Negative_Bacteria_with_Extended-Spectrum_Beta-Lactamases_in_Dar_es_Salaam_Tanzania
https://www.researchgate.net/publication/8036362_High_Rate_of_Fatal_Cases_of_Pediatric_Septicemia_Caused_by_Gram-Negative_Bacteria_with_Extended-Spectrum_Beta-Lactamases_in_Dar_es_Salaam_Tanzania
https://pubmed.ncbi.nlm.nih.gov/22022233/
https://pubmed.ncbi.nlm.nih.gov/22022233/
https://pubmed.ncbi.nlm.nih.gov/22022233/
https://pubmed.ncbi.nlm.nih.gov/22022233/
https://www.tandfonline.com/doi/full/10.3402/iee.v4.20342
https://www.tandfonline.com/doi/full/10.3402/iee.v4.20342
https://www.tandfonline.com/doi/full/10.3402/iee.v4.20342

Citation: lyevhobu KO, Okelue EO, Babatope |10, Efosa KO, Alleh AO et al. (2023) Faecal Carriage of AmpC Producing E. coli and Klebsiella Spp. J Adv Microbiol
Res 6: 021.

e Page50f5 e

16.

17.

18.

19.

20.

2

—_

22.

23.

24

25.

26.

Tansarli GS, Poulikakos P, Kapaskelis A, Falagas ME (2014) Proportion
of extended spectrum f-lactamase (ESBL)-producing isolates among En-
terobacteriaceae in Africa: evaluation of the evidence-systematic review.
Journal of Antimicrobial and Chemotherapy 69: 1177-1184.

Isendahl J, Turlej-Rogacka A, Manjuba C, Rodrigues A, Giske CG, et al.
(2012) Faecal carriage of ESBL-producing E. coli and K. pneumoniae in
children in Guinea-Bissau: a hospital-based cross-sectional study. PLoS
One 7: 51981.

Sangare SA, Rondinaud E, Maataoui N, Maiga A, Guindo I, et al. (2017)
Very high prevalence of extended-spectrum beta-lactamase-producing En-
terobacteriaceae in bacteriemic patients hospitalized in teaching hospitals
in Bamako, Mali. PLoS One 12: 0172652.

Nelson E, Kayega J, Seni J, Mushi MF, Kidenya BR, et al. (2014) Evalu-
ation of existence and transmission of extended spectrum beta lactamase
producing bacteria from post-delivery women to neonates at Bugando
medical center, Mwanza-Tanzania. BMC Research Notes 7: 279.

Moremi N, Claus H, Vogel U, Mshana SE (2017) Faecal carriage of
CTX-M extended-spectrum beta-lactamase-producing Enterobacteriace-
ae among street children dwelling in Mwanza city, Tanzania. PLoS One
12: 0184592.

. Ewing WH (1986) Edwards and Ewing’s Identification of Enterobacteria-

ceae, 4th ed. Elsevier Science Publishing Co: 536.

Hussain M, Hasan F, Shah AA, Hameed A, Jung M, et al. (2011) Prev-
alence of class A and AmpC -lactamases in clinical Eschericchia coli
isolates from Pakistan institute of medical science, Islamabad, Pakistan.
Japanese Journal of Infectious Diseases 64: 249-252.

Laghawe A, Jaitly N, Thombare V (2012) The simultaneous detection of
the ESBL and the AmpC B-lactamases in gram negative bacilli. Journal of
Clinical Diagnosis and Research 6: 660-663.

. Clinical and Laboratory Standards Institute (2012) Performance standards

for Antimicrobial Susceptibility Testing. 22 Informational Supplement ed.
CLSI document M100-S22, USA.

Tan TY, Ng LSY, He J, Koh TH, Hsu LY (2009) Evaluation of screening
methods to detect plasmid-mediated AmpC in E coli, Klebsiella pneumo-
niae, and Proteus mirabilis. Antimicrobial Agents and Chemotherapy 53:
146-149.

Coudron PE (2005) Inhibitor-Based Methods for Detection of Plas-
mid-Mediated AmpC [ -Lactamases in Klebsiella spp., Escherichia coli,
and Proteus mirabilis. Journal of Clinical Microbiology 43: 4163-4167.

J Adv Microbiol Res ISSN: 2689-694X, Open Access Journal

DOI:10.24966/AMR-694X/100021

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Pérez-Pérez FJ, Hanson ND (2002) Detection of plasmid-mediated AmpC
B-lactamase genes in clinical isolates by using multiplex PCR. Journal of
Clinical Microbiology 40: 2153-2162.

Dallenne C, Da Costa A, Decré D, Favier C, Arlet G (2010) Development
of a set of multiplex PCR assays for the detection of genes encoding im-
portant B-lactamases in Enterobacteriaceae. Journal of Antimicrobial Che-
motherapy 65:490-495.

Clinical and Laboratory Standards Institute (2016) Performance Standards
for Antimicrobial Susceptibility Testing. CLSI Supplement. (M100S).
Clinical and Laboratory Standards Institute, Dallas, TX, USA.

Magiorakos AP, Srinivasan A, Carey RB, Carmeli Y, Falagas ME, et al.
(2012) Multidrug-resistant, extensively drug-resistant and pandrug-resis-
tant bacteria: an international expert proposal for interim standard defi-
nitions for acquired resistance. Clinical Microbiology and Infection 18:
268-281.

CLSI (2005) Performance standards for antimicrobial susceptibility test-
ing. 15th informational supplement. Clinical and Laboratory Standards
Institute, Wayne, USA.

Yilmaz NO, Agus N, Bozcal E, Oner O, Uzel A (2013) Detection of plas-
mid-mediated AmpC f-lactamase in E. coli and K. pneumoniae. Indian
Journal of Medical Microbiology 31: 53-59.

Lonchel CM, Meex C, Gangoué-Piéboji J, Boreux R, Assoumou MCO,
et al. (2012) Proportion of Extended-spectrum B-lactamase-producing En-
terobacteriaceae in community setting in Ngaoundere, Cameroon. BMC
Infectious Diseases 12: 53.

Naseer U, Haldorsen B, Simonsen GS, Sundsfjord A (2010) Sporadic oc-
currence of CMY-2-producing multidrug-resistant E. coli of ST-complexes
38 and 448, and ST131 in Norway. Clinical Microbiology and Infections
16: 171-178.

Hammerum AM, Lester CH, Jakobsen L, Porsbo LJ (2011) Faecal carriage
of ESBL-producing and AmpC B-lactamase-producing bacteria among
Danish army recruits. Clinical Microbial Infections 17: 566-568.

Husickova V, Cekanova L, Chroma M, Sedlakova MH, Hricove K, et al.
(2012) Carriage of ESBL- and AmpC-positive Enterobacteriaceae in the
GIT of community subjects and hospitalized patients in the Czech Repub-
lic. Biomedical Paper of Medical Faculty of University of Palacky Olo-
mouc Czech Republic 156: 348-353.

Ojer-Usoz E, Gonzalez D, Vitas Al, Leiva J, Garcia-Jalon I, et al. (2013)
Prevalence of extended-spectrum B-lactamase-producing Enterobacteria-
ceae in meat products sold in Navarra, Spain. Meat Science 93: 316-321.

Volume 6 « Issue 1 « 100021


http://dx.doi.org/10.24966/AMR-694X/100021
https://academic.oup.com/jac/article/69/5/1177/678913
https://academic.oup.com/jac/article/69/5/1177/678913
https://academic.oup.com/jac/article/69/5/1177/678913
https://academic.oup.com/jac/article/69/5/1177/678913
https://www.researchgate.net/publication/234043675_Fecal_Carriage_of_ESBL-Producing_E_coli_and_K_pneumoniae_in_Children_in_Guinea-Bissau_A_Hospital-Based_Cross-Sectional_Study
https://www.researchgate.net/publication/234043675_Fecal_Carriage_of_ESBL-Producing_E_coli_and_K_pneumoniae_in_Children_in_Guinea-Bissau_A_Hospital-Based_Cross-Sectional_Study
https://www.researchgate.net/publication/234043675_Fecal_Carriage_of_ESBL-Producing_E_coli_and_K_pneumoniae_in_Children_in_Guinea-Bissau_A_Hospital-Based_Cross-Sectional_Study
https://www.researchgate.net/publication/234043675_Fecal_Carriage_of_ESBL-Producing_E_coli_and_K_pneumoniae_in_Children_in_Guinea-Bissau_A_Hospital-Based_Cross-Sectional_Study
https://www.researchgate.net/publication/314141021_Very_high_prevalence_of_extended-spectrum_beta-lactamase-producing_Enterobacteriaceae_in_bacteriemic_patients_hospitalized_in_teaching_hospitals_in_Bamako_Mali
https://www.researchgate.net/publication/314141021_Very_high_prevalence_of_extended-spectrum_beta-lactamase-producing_Enterobacteriaceae_in_bacteriemic_patients_hospitalized_in_teaching_hospitals_in_Bamako_Mali
https://www.researchgate.net/publication/314141021_Very_high_prevalence_of_extended-spectrum_beta-lactamase-producing_Enterobacteriaceae_in_bacteriemic_patients_hospitalized_in_teaching_hospitals_in_Bamako_Mali
https://www.researchgate.net/publication/314141021_Very_high_prevalence_of_extended-spectrum_beta-lactamase-producing_Enterobacteriaceae_in_bacteriemic_patients_hospitalized_in_teaching_hospitals_in_Bamako_Mali
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-7-279
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-7-279
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-7-279
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-7-279
https://www.researchgate.net/publication/319660433_Faecal_carriage_of_CTX-M_extended-spectrum_beta-lactamase-producing_Enterobacteriaceae_among_street_children_dwelling_in_Mwanza_city_Tanzania
https://www.researchgate.net/publication/319660433_Faecal_carriage_of_CTX-M_extended-spectrum_beta-lactamase-producing_Enterobacteriaceae_among_street_children_dwelling_in_Mwanza_city_Tanzania
https://www.researchgate.net/publication/319660433_Faecal_carriage_of_CTX-M_extended-spectrum_beta-lactamase-producing_Enterobacteriaceae_among_street_children_dwelling_in_Mwanza_city_Tanzania
https://www.researchgate.net/publication/319660433_Faecal_carriage_of_CTX-M_extended-spectrum_beta-lactamase-producing_Enterobacteriaceae_among_street_children_dwelling_in_Mwanza_city_Tanzania
https://www.cabdirect.org/cabdirect/abstract/19872036986
https://www.cabdirect.org/cabdirect/abstract/19872036986
https://www.researchgate.net/publication/51169711_Prevalence_of_Class_A_and_AmpC_b-Lactamases_in_Clinical_Escherichia_coli_Isolates_from_Pakistan_Institute_of_Medical_Science_Islamabad_Pakistan
https://www.researchgate.net/publication/51169711_Prevalence_of_Class_A_and_AmpC_b-Lactamases_in_Clinical_Escherichia_coli_Isolates_from_Pakistan_Institute_of_Medical_Science_Islamabad_Pakistan
https://www.researchgate.net/publication/51169711_Prevalence_of_Class_A_and_AmpC_b-Lactamases_in_Clinical_Escherichia_coli_Isolates_from_Pakistan_Institute_of_Medical_Science_Islamabad_Pakistan
https://www.researchgate.net/publication/51169711_Prevalence_of_Class_A_and_AmpC_b-Lactamases_in_Clinical_Escherichia_coli_Isolates_from_Pakistan_Institute_of_Medical_Science_Islamabad_Pakistan
https://www.jcdr.net/articles/pdf/2123/28%20-%204313.pdf
https://www.jcdr.net/articles/pdf/2123/28%20-%204313.pdf
https://www.jcdr.net/articles/pdf/2123/28%20-%204313.pdf
https://www.researchgate.net/publication/23423308_Evaluation_of_Screening_Methods_To_Detect_Plasmid-Mediated_AmpC_in_Escherichia_coli_Klebsiella_pneumoniae_and_Proteus_mirabilis
https://www.researchgate.net/publication/23423308_Evaluation_of_Screening_Methods_To_Detect_Plasmid-Mediated_AmpC_in_Escherichia_coli_Klebsiella_pneumoniae_and_Proteus_mirabilis
https://www.researchgate.net/publication/23423308_Evaluation_of_Screening_Methods_To_Detect_Plasmid-Mediated_AmpC_in_Escherichia_coli_Klebsiella_pneumoniae_and_Proteus_mirabilis
https://www.researchgate.net/publication/23423308_Evaluation_of_Screening_Methods_To_Detect_Plasmid-Mediated_AmpC_in_Escherichia_coli_Klebsiella_pneumoniae_and_Proteus_mirabilis
https://pubmed.ncbi.nlm.nih.gov/16081966/
https://pubmed.ncbi.nlm.nih.gov/16081966/
https://pubmed.ncbi.nlm.nih.gov/16081966/
https://www.researchgate.net/publication/11335740_Detection_of_Plasmid-Mediated_AmpC_-Lactamase_Genes_in_Clinical_Isolates_by_Using_Multiplex_PCR
https://www.researchgate.net/publication/11335740_Detection_of_Plasmid-Mediated_AmpC_-Lactamase_Genes_in_Clinical_Isolates_by_Using_Multiplex_PCR
https://www.researchgate.net/publication/11335740_Detection_of_Plasmid-Mediated_AmpC_-Lactamase_Genes_in_Clinical_Isolates_by_Using_Multiplex_PCR
https://www.researchgate.net/publication/41012723_Development_of_a_set_of_multiplex_PCR_assays_for_the_detection_of_genes_encoding_important_B_lactamases_in
https://www.researchgate.net/publication/41012723_Development_of_a_set_of_multiplex_PCR_assays_for_the_detection_of_genes_encoding_important_B_lactamases_in
https://www.researchgate.net/publication/41012723_Development_of_a_set_of_multiplex_PCR_assays_for_the_detection_of_genes_encoding_important_B_lactamases_in
https://www.researchgate.net/publication/41012723_Development_of_a_set_of_multiplex_PCR_assays_for_the_detection_of_genes_encoding_important_B_lactamases_in
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-0691.2011.03570.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-0691.2011.03570.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-0691.2011.03570.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-0691.2011.03570.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-0691.2011.03570.x
https://www.researchgate.net/publication/236060850_Detection_of_plasmid-mediated_AmpC_b-lactamase_in_Escherichia_coli_and_Klebsiella_pneumoniae
https://www.researchgate.net/publication/236060850_Detection_of_plasmid-mediated_AmpC_b-lactamase_in_Escherichia_coli_and_Klebsiella_pneumoniae
https://www.researchgate.net/publication/236060850_Detection_of_plasmid-mediated_AmpC_b-lactamase_in_Escherichia_coli_and_Klebsiella_pneumoniae
https://www.researchgate.net/publication/221691350_Proportion_of_extended-spectrum_ss-lactamase-producing_Enterobacteriaceae_in_community_setting_in_Ngaoundere_Cameroon
https://www.researchgate.net/publication/221691350_Proportion_of_extended-spectrum_ss-lactamase-producing_Enterobacteriaceae_in_community_setting_in_Ngaoundere_Cameroon
https://www.researchgate.net/publication/221691350_Proportion_of_extended-spectrum_ss-lactamase-producing_Enterobacteriaceae_in_community_setting_in_Ngaoundere_Cameroon
https://www.researchgate.net/publication/221691350_Proportion_of_extended-spectrum_ss-lactamase-producing_Enterobacteriaceae_in_community_setting_in_Ngaoundere_Cameroon
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-0691.2009.02861.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-0691.2009.02861.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-0691.2009.02861.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-0691.2009.02861.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-0691.2010.03340.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-0691.2010.03340.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1469-0691.2010.03340.x
https://www.researchgate.net/publication/232277903_Carriage_of_ESBL-_And_AmpC-positive_Enterobacteriaceae_in_the_gastrointestinal_tract_of_community_subjects_and_hospitalized_patients_in_the_Czech_Republic
https://www.researchgate.net/publication/232277903_Carriage_of_ESBL-_And_AmpC-positive_Enterobacteriaceae_in_the_gastrointestinal_tract_of_community_subjects_and_hospitalized_patients_in_the_Czech_Republic
https://www.researchgate.net/publication/232277903_Carriage_of_ESBL-_And_AmpC-positive_Enterobacteriaceae_in_the_gastrointestinal_tract_of_community_subjects_and_hospitalized_patients_in_the_Czech_Republic
https://www.researchgate.net/publication/232277903_Carriage_of_ESBL-_And_AmpC-positive_Enterobacteriaceae_in_the_gastrointestinal_tract_of_community_subjects_and_hospitalized_patients_in_the_Czech_Republic
https://www.researchgate.net/publication/232277903_Carriage_of_ESBL-_And_AmpC-positive_Enterobacteriaceae_in_the_gastrointestinal_tract_of_community_subjects_and_hospitalized_patients_in_the_Czech_Republic
https://www.sciencedirect.com/science/article/abs/pii/S0309174012003269
https://www.sciencedirect.com/science/article/abs/pii/S0309174012003269
https://www.sciencedirect.com/science/article/abs/pii/S0309174012003269

Advances In Industrial Biotechnology | ISSN: 2639-5665

Advances In Microbiology Research | ISSN: 2689-694X

Archives Of Surgery And Surgical Education | ISSN: 2689-3126

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X
Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594
Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562
Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608
Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751
Journal Of Aquaculture & Fisheries | ISSN: 2576-5523

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546

Journal Of Cardiology Study & Research | ISSN: 2640-768X

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844
Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801
Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978
Journal Of Cytology & Tissue Biology | ISSN: 2378-9107

Journal Of Dairy Research & Technology | ISSN: 2688-9315

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798
Journal Of Environmental Science Current Research | ISSN: 2643-5020
Journal Of Food Science & Nutrition | [ISSN: 2470-1076

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566

Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999
Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044
Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419
Journal Of Obesity & Weight Loss | ISSN: 2473-7372

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649
Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670
Journal Of Plant Science Current Research | ISSN: 2639-3743

Journal Of Practical & Professional Nursing | ISSN: 2639-5681

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177
Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574
Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060
Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284

Journal Of Toxicology Current Research | ISSN: 2639-3735

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | [ISSN: 2573-0193

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829

Trends In Anatomy & Physiology | ISSN: 2640-7752

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us
http://www.heraldopenaccess.us/


info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

	_GoBack

