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Abstract

This study was conducted with the aim of isolating and diagnosing the
bacteria that cause skin infections and determining their resistance to antibiotics
and studying the anti-bacterial activity of sulfur spring water and its mud
filterate, and synergistic effect between them and antibiotics against isolated
bacteria,also, studying the effect of sulfur spring water and its mud on bacterial
plasmids. For this purpose (30) samples were collected from skin infections
patients who attended the Mosul General Hospital and Al Salam Teaching
Hospital in the city of Mosul from September 2021 to November 2021, the
bacterial isolates were diagnosed based on microscopic examinations.
Cultivation characteristics and biochemical tests, and the diagnosis was
confirmed using the Vitek2 system. Samples of water and mud from Hammam
Al-Aleel and Bashtabia sulfur springs were collected to know its inhibitory
effect.

The results of bacterial isolation showed that the positive culture samples
were (20) samples (66.6%), with (23) bacterial isolates of which 4 isolates
(17.3%), of each of Sphingomonas paucimobillis, Staphylococcus aureus,
followed by 3 isolates (13%) Pantoea spp, then two isolates (8.6%) of each of
Klebsiella pneumonia, Kocuria kristinae, Kocuria rhizophila, Kocuria rosea,
and finally one isolate (4.3%) of each of Acinetobacter baumannii,

Brevundimonas diminuta, Enterobacter aerogenes, Pseudomonas luteola.

Isolates sensitivity test results to (13) antibiotics showed a high rate of
resistance towards Pencillin,Oxacillin and Erythromycin with a percentage of
(69.5%), (60.8%) and (52.1%), respectively, and their resistance ranged in lower
percentages to the rest of the studied antibiotics, and all isolates were absolutely
sensitive (100%) to Levofloxacin, and it was noted that K.pneumonia (2),

A.baumannii, and E.aerogenes isolated the most resistant to antibiotics (61.5%).

The activity of sulfur spring water and mud filterate was tested against

antibiotic-resistant isolates, as the mud filterate showed the best inhibitory
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activity against the studied isolates(15 isolates) compared with water, Bashtabia
water showed an inhibitory effect for only four isolates, S.aureus, K.rosea,
S.paucimoillis, and P.luteola, and Hammam Al-Alil water did not show any

activity against the studied isolates.

The results of the synergy tests between sulfur springs water and mud
filterate with antibiotics showed a synergistic effect ranging between (8-32 mm)
and (6-33 mm) for each of the sulfur springs water and filterate mud,
respectively and according to the type of isolate. It was shown that the filterate
mud is the most efficient in its synergistic activity with antibiotics, and the
highest synergism was in the case of Hammam Al-Alil mud (76 cases) and the
highest inhibition was with B. diminuta (33mm), and the sulfur spring water and
filterate mud were able to convert the most of the tested isolates from the

resistance to the sensitivity state against studied antibiotics.

Tests were carried out to investigate the plasmid content of the studied
isolates. The results showed that each of the two isolates, A.baumannii and
E.aerogenes, contained one plasmid bundle for each, while K.pneumonia(2)
bacteria possessed three plasmid bundles, and sulfur filterate mud showed a
curing effect on the plasmids of K. pneumoniae(2) which lost two out of three
plasmid bundles, and A.baumannii and E.aerogenes retained their plasmid
content, while the results of treatment with sulfur spring water showed that the
three isolates retained their plasmid content, but on the other hand, the results
confirmed that the concentration and purity of all uncured plasmid packages
were affected when treated with sulfur spring water and filterate mud, which led
to damage and the possibility of losing parts of them that might contain

resistance genes.

K.pneumpniae(2) isolate lost its resistance to some antibiotics when it lost
two plasmids while maintaining resistance to other antibiotics Vancomycin and

Rifampicin, which explains the presence of resistance genes for these two
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antibiotics on the remaining uncuring plasmid, or that resistance genes are

chromosomal in origin, or that resistance is caused by other mechanisms.



The Republic of Iraq
Ministry of Higher Education and
Scientific Research

Mosul University / College of Science

Department of Biology

The Inhibitory and Synergistic Effect of Sulfur
Spring Water and Mud with Antibiotics on Bacteria
Isolated from Skin Infection

Dhuha Ghassan Younus Hameed Al-Taee

M.Sc. Thesis

Biology /Microbiology

Supervised By

Prof. Dr. Muhsin Ayoub Essa Ahmed Al-Oqaidy

1444 A.H. 2022 A.D.



