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ABSTRACT 

The samples of the study were collected from different clinical sources 185 isolates of hospitals, the Diwaniyah city 

during the period from October 2015 to April and divided the samples, according to sources collected into five 

groups (46 swab ear, 42 swab burns, 37 a stool sample, 59 urine sample and 1 blood sample), as results showed 

that cultural and biochemical tests 69 isolated belong to bacteria Proteus mirabilis, diagnosis was confirmed by api 

20E and the use of polymerase chain reaction.In the study showed that there are (60.86%) isolates were resistant 

these isolates vowed multi-resistant of antibiotics (multidrug resistance) the highest proportion among the three 

types of resistance, and the isolates of the overall resistance (extensive drug resistance) ratio of resistance (34.78 

%) , while the third type of resistance the resistance ratio was increased by two (4.34 %) and represents the 

resistance of each species of antibiotics in the current study (pand drug resistance) . Tested 24 isolates P.mirabilis 

to examine the capability of production of enzymes β- lactam TEM type using PCR, was blaTEM -177 the most 

frequently identified gene among isolates of P.mirabilis percentage (87.5%), while the blaTEM -160 (59.38%), and 
blaTEM -72 (56.25%), blaTEM -1( 56.25%), blaTEM -156 (53.13%), blaTEM -89 (31.25%), while blaTEM -3 counted the 

lowest percentage among the studied genes in P.mirabilis ratio (6.25%). Analyzed Phylogenetic tree genetic tree 

analysis blaTEM by Mega6 program, were used genetic tree analysis of the type UPGMAtree Test yields 14 sample of 

isolates P.mirabilis. compared 2 isolates of P.mirabilis multi-resistant of antibiotics and producing resistance gene 

type TEM β-lactamase to analyze the genetic tree. The results of the analysis, there is a clear Identify of isolates of 

P.mirabilis blaTEM local isolates with worldwide origin P.mirabilis compared with the rest of the other species that 

appear in the genetic tree analysis. 
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INTRODUCTION 

P. mirabilis and one of the most important bacterial species negative bacteria belong to the family of intestinal and 

these bacteria of great significance in the spread of hospital-acquired infections Nosocomial infections [1,2] and is 

one of the most common pathogens that cause infections acquired community community acquired infections, and 

for being opportunistic bacteria opportunistic therefore causing many injuries pathological when its presence is in 

their natural habitat [2,3].The resistant of P.mirabilis especially multi-drug antibiotic resistance become developing 

with time as well as the production of this type of enzymes β-lactamase, most of the genes multiple drug resistance 

antibiotics is transmitted by plasmids [4]. β-lactamase broad spectrum enzymes produced by negative bacteria It 

gives the bacteria produced an increase in resistance to antibiotics commonly used [5]. So is the study of β-

lactamase enzymes is very important and necessary to decrease the production and spread of β-lactamase [6]. These 

enzymes cause failed treatments to control the various bacterial infections, for resistance of antibiotics interested 

researchers [7] these enzymes become increasing gradually with time and is developing rapidly [8]  



N Jawad and S Khowman   J. Chem. Pharm. Res., 2017, 9(2):12-18  
_____________________________________________________________________________________________ 

13 
 

MATERIALS AND METHODS 

Collection of samples  

During the period from October 2015 to April 2016, a total of 185 nonduplicate clinical samples in Al-Diwaniya 

city. Samples which were collected by sterile swabs and containers had been cultured on blood agar and macConkey 

agar, to get pure colonies subculture done on macConkey agar, incunated for overnight at 37Cᵒ.  

 

Polymerase Chain Reaction Amplification (PCR) 

Polymerase Chain Reaction Amplification (PCR) was used to screen for the occurrence the genes blaTEM in 

P.mirabilis that risestance to antibiotic β-lactam : , blaTEM -177, blaTEM-89, blaTEM -156 , blaTEM -160 blaTEM-72 , 

blaTEM -3, blaTEM -1 . the Primers were designed from sequences deposited in the GenBank database Table (1). The 

complete template DNA for the PCR amplification was extracted from the supernatant of a combination of 

P.mirabilis cells produced by salting out method [9]. PCR amplification was using 5 μl of the template DNA, 2 μl of 

each primer, 10 μl master mix, and 1 μl of Taq DNA polymerase in a total volume of 20 μl. A thermocycler 

(Mastercycler gradient; Eppendorf, Hamburg, Germany) was programmed with the suitable conditions [9]. Then, 

5μl of each PCR product was examined by electrophoresis on 1% (w/v) TAE agarose gel having 0.1 μl/mL ethidium 

bromide [10]. The amplicon were then visualized on a UV transilluminator and photographed (BioDoc-Analyse; 

Biometra, Goettingen, Germany).  

Table 1: DNA Primer which purchased from Bioneer (Korea) company 

Primer Sequence Amplicon 

16S rRNA 
F TCTTGTGAGAGCGGGGGATA 

725bp 
R AGTTGCAGACTCCAATCCGG 

TEM-3 
F TGCATCTTTGAGCGCTCTGA 

318bp 
R CGTTTTCTGAGACGACCCCA 

TEM-72 
F TCCTTGAGAGTTTTCGCCCC 

581bp 
R CAGTGCTGCAATGATACCGC 

TEM-89 
F GGGAACCGGAGCTGAATGAA 

254bp 
R CAGTGCTGCAATGATACCGC 

TEM-160 
F CTCTAGCTTCCCGGCAACAA 

149bp 
R CAGTGCTGCAATGATACCGC 

TEM-177 
F TGATAACACTGCGGCCAACT 

358bp 
R CAGTGCTGCAATGATACCGC 

TEM-1 
F TCCTTGAGAGTTTTCGCCCC 

452bp 
R TTGTTGCCGGGAAGCTAGAG 

TEM-156 
F AGATCAGTTGGGTGCACGAG 

637bp 
R CAGTGCTGCAATGATACCGC 

RESULTS 

A total of 85clinical samples have been Proteus ssp collected, 69 belong to P. mirabilis That isolate from different 

sourace .the highest isolation rate of P. mirabilis was the stool samples 19(12.02%), ear swabs in second place in 

isolation 24(9.18%), either burns samples and urine have equal proportions 16 (8.64%) from each other,while blood 

samples proportion 0.54% just one of isolation. The other species belonging to the genus Proteus isolation rate 16 

(8.64%).as results showed that cultural and biochemical tests and gene 16rRNA PCR in the figure 1 belong 69 

isolated to P mirabilis .  

Table2: Incidence of the isolated Proteus ssp in different clinical sample sites 

No.(%) 
Source of samples 

Proteus ssp 
Blood Burn Ear Urine Stool 

(%37.29)69 (0.54) 1 ( 8.64) 16 (9.18) 17 (8.64) 16 (12.02) 19 P. mirabilis 

(%8.64)16 0(0) (1.08)2 (2.16)4 (2.16)4 (3.24)6 Other Proteus ssp 

X2= 36.129 *found morale differentiation in the Table2 

According to the gender and age , 40(57.97%) samples were collected from female while 29(42.02%) samples were 

collected from male. the highest rate of P.mirabilis in the age 30-21 age increased by 34.78%, followed by the age 
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group 31-40 years, which recorded a rate of 13.4%, as shown in the table (3). While researcher didn't agree with him 

(14) for the class (29-20) increased by 21.78%, and (39-30) increased by 17.82%.  

Table 3: Distribution P. mirabilis according to the gender and age 

Gender/Age  Female Male NO% 

10-Jan 3 (4.34) (7.24)5 8 (11.59%) 

20-Nov 5 (7.24) (4.34)3 8 (11.59%) 

30-21 9 (13.4) 15 (21.73) 24 (34.78%) 

40-31 7 (10.14) 2 (2.89) 9 (13.04%) 

50-41 5 (7.24) 2 (2.89) 7 (%10.14) 

>51 11 (15.94) 2 (2.89) 13 (18.84%) 

NO%  (75.75)%04  (04.44)%47  69(100%) 

X2=26.41 found morale differentiation in the Table3. 

 

Figure 1: Ethidium bromide-stained agarose gel PCR of genes examination of P. mirabilis have diagnosis gene 16S rRNA. Where an DNA 

molecular size marker M: Marker ladder 2000-100bp Lanes No. (1--24) isolates were positive for the gene(16rRNA) gene length of 

305bp. The electrophoresis performed at 60 volt for 2 hr 

In The present study results showed a higher proportion of the presence gene blaTEM -177, has been in isolation for 

21 bacteria P.mirablis by 87.50%, followed by gene blaTEM -160 as Seen in isolation for 19 P.mirablis and bacteria 

by 59.3%, as shown in the figure 2, with the proportion of the presence of Jane blaTEM -160 bacterium P.mirablis 

record 0.85%. The resistance gene blaTEM -1 has a presence in 18 P.mirablis isolated by (56.25%). 

The proportion of gene blaTEM-1 64% shown in the figure 3. While the proportion of the presence of gene 

blaTEM-3 for P.mirablis reached the lowest rate of the enzyme-resistant type blaTEM and by 6.25% shown in the 

figure 3. But gene blaTEM-89 has a presence in 10 isolates only P.mirabilis and increased by 31.25% shown in the 

figure 4. the results of the current study, the proportion of the presence of resistance gene blaTEM-72 in 18 isolated 

and by 56.25% shown in the figure 4, as the results of the present study was that the percentage of gene blaTEM-159 

in 17 isolated and by 53.13% shown in the figure 5. 

  

 

Figure 2: Ethidium bromide-stained agarose gel mPCR of genes examination of antibiotics Group Extended spectrum beta-lactamase 

genes in isolates of P. mirabilis. Where an DNA molecular size marker M: Marker ladder 2000-100bp Lanes No. (1-8 12-15 and 17-24) 

isolates were positive for the gene beta-lactamase (blaTEM-177) gene length of 358bp. Lanes No. (1-8 11, 12, 15 and 17-24) isolates were 

positive for the gene (blaTEM -160) gene length of 149bp. The electrophoresis performed at 60 volt for 2 hr 

  



N Jawad and S Khowman   J. Chem. Pharm. Res., 2017, 9(2):12-18  
_____________________________________________________________________________________________ 

15 
 

 

Figure 3: Ethidium bromide-stained agarose gel mPCR of genes examination of antibiotics Group Extended spectrum beta-lactamase 

genes in isolates of P. mirabilis. Where an DNA molecular size marker M: Marker ladder 2000-100bp Lanes No. (1-10 15-17 and 19-22) 

isolates were positive for the gene beta-lactamase (blaTEM-1) gene length of 452bp. Lanes No. (3 and 18) isolates were positive for the gene 

(blaTEM -3) gene length of 318bp. The electrophoresis performed at 60 volt for 2 hr 

 

Figure 4: Ethidium bromide-stained agarose gel mPCR of genes examination of antibiotics Group Extended spectrum beta-lactamase 

genes in isolates of P. mirabilis. Where an DNA molecular size marker M: Marker ladder 2000-100bp Lanes No. (2-5 ,9,10, and 13-24) 

isolates were positive for the gene beta-lactamase (blaTEM-72) gene length of 581bp. Lanes No. (2-5,9,10 and 13-17) isolates were positive 

for the gene (blaTEM -89) gene length of 254bp. The electrophoresis performed at 60 volt for 2 hr 

 

Figure 5: Ethidium bromide-stained agarose gel PCR of genes examination of antibiotics Group Extended spectrum beta-lactamase 

genes in isolates of P. mirabilis. Where an DNA molecular size marker M: Marker ladder 2000-100bp Lanes No. (1-8 11-13 and 17-15 ,21 

and 22) isolates were positive for the gene beta-lactamase (blaTEM-156) gene length of 637bp.The electrophoresis performed at 60 volt for 

2 hr 

Phylogenetic tree analysis to blaTEM gene (DNA Sequencing) 

Test yields 14 samples of isolates P.mirabilis. They took two isolation each gene of blaTEM studied a blaTEM-1, 

blaTEM-3, blaTEM-72, blaTEM-89, blaTEM-156 blaTEM-160, blaTEM-177 compared isolates of P.mirabilis resistant of β-

lactamas antibiotics with worldwide origin P.mirabilis.  
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Table 4: Relationship between genes blaTEM and sourace of P.mirablis 

Source/Gene Ear Stool Uirne Burn Blood 

blaTEM-177 6(5.7%) 6(5.7%) 5(4.7%) 3(2.8%) 1(0.9%) 

blaTEM -160 5(4.7%) 6(5.7%) 5(4.7%) 2(1.9%) 1(0.9%) 

blaTEM -72 7(6.6%) 3(2.8%) 4(3.8%) 3(2.8%) 1(0.9%) 

blaTEM -1 7(6.6%) 5(4.7%) 4(3.8%) 2(1.9%) 1(0.9%) 

blaTEM -156 7(6.6%) 4(3.8%) 4(3.8%) 1(0.9%) 1(0.9%) 

blaTEM -89 4(3.8%) 3(2.8%) 1(0.9%) 1(0.9%) 1(0.9%) 

blaTEM -3 1(0.9%) 1(0.9%) 0(0%) 0(0%) 0(0%) 

Sum 37(35.2) 28(26.6%) 23(21.9%) 12(11.4%) 6(5.7%) 

X2=71.321 *found morale differentiation in the Table4 

Table 5: Relationship between genes blaTEM and the age 

Gene/Age blaTEM -177 blaTEM -160 blaTEM -1 blaTEM -72 blaTEM -156 blaTEM -89 blaTEM -3 SUM 

10-Jan 4(3.80) 3(2.85) 2(1.90) 4(3.80) 2(1.90) 2(1.90) -- 17(70.83%)AC 

20-Nov 5(4.76) 5(4.76) 2(1.90) 2(1.90) 4(3.80) 3(2.85) 1(0.95) 22(91.66%)AB 

30-21 5(4.76) 4(3.80) 4(3.80) 5(4.76) 3(2.85) 2(1.90) -- 23(95.83%)B 

40-31 5(4.76) 2(1.90) 1(0.95) 2(1.90) 1(0.95) 1(0.95) -- 12(50%)C 

50-41 3(2.85) 3(2.85) 3(2.85) 2(1.90) 6(5.71) 2(1.90) -- 19(79.16%)ABC 

>51 2(1.90) 2(1.90) 6(5.71) 3(2.85) 1(0.95) 1(0.95) 1(0.95) 16(66.66%)C 

X2=18.996 *found morale differentiation in the Table 5 

Table 6: Relationship between genes blaTEM and the gender 

Gender/Gene Female Male Sum 

blaTEM-177 12(11.42) 9(8.57) 21(20) 

blaTEM -160 6(5.71) 13(12.38) 19(18.09) 

blaTEM -72 8(7.61) 10(9.52) 18(17.14) 

blaTEM -1 13(12.38) 5(4.76) 18(17.14) 

blaTEM -156 11(10.47) 6(5.71) 17(16.19) 

blaTEM -89 7(6.66) 3(2.85) 10(9.52) 

blaTEM -3  1(0.95) 1(0.95) 2(1.90) 

Sum 58(55.23%) 47(44.76%) 105 (100%) 

X2=22.271 *found morale differentiation in the Table 6 

 Proteus mirabilis beta-lactamase TEM-160 gene isolate No.2

 Proteus mirabilis beta-lactamase TEM-160 (blaTEM-160) gene (EF136377.1)

 Proteus mirabilis beta-lactamase TEM-160 gene isolate No.1

 Proteus mirabilis beta-lactamase TEM-1 gene isolate No.2

 Proteus mirabilis beta-lactamase TEM-1 gene isolate No.1

 Proteus mirabilis beta-lactamase TEM-1 gene (AY729027.1)

 Proteus mirabilis beta-lactamase TEM-89 gene isolate No.2

 Proteus mirabilis TEM-89 beta-lactamase (TEM-89) gene (AY039040.1)

 Proteus mirabilis beta-lactamase TEM-89 gene isolate No.1

 Proteus mirabilis beta-lactamase TEM-156 gene isolate No.1

 Proteus mirabilis beta-lactamase TEM-165 gene isolate No.2

 Proteus mirabilis beta-lactamase TEM-156 (blaTEM-156) gene (AM941159.1)

 Proteus mirabilis beta-lactamase TEM-72 (blaTEM-72) gene (AF157413.1)

 Proteus mirabilis beta-lactamase TEM-72 gene isolate No.2

 Proteus mirabilis beta-lactamase TEM-72 gene isolate No.1

 Proteus mirabilis beta-lactamase TEM-177 (blaTEM-177) gene (FN652295.1)

 Proteus mirabilis beta-lactamase TEM-177 gene isolate No.2

 Proteus mirabilis beta-lactamase TEM-177 gene isolate No.1

 Klebsiella pneumoniae beta-lactamase TEM-3 (blaTEM-3) gene (X64523.1)

 Proteus mirabilis beta-lactamase TEM-3 gene isolate No.2

 Proteus mirabilis beta-lactamase TEM-3 gene isolate No.134
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Figure 6: Analyzed Phylogenetic tree genetic tree analysis by Mega6 program, were used genetic tree analysis of the type 

(Unweighted Pair Group Method) UPGMAtree Showed 



N Jawad and S Khowman   J. Chem. Pharm. Res., 2017, 9(2):12-18  
_____________________________________________________________________________________________ 

17 
 

In the Figure 7 nor differences between the sequences gene blaTEM local isolates P.mirabilis and blaTEM global 

isolates P.mirabilis But there are differences between the variants of the gene TEM, example when comparing 

blaTEM-89 record in the beginning of the Figure 7 referred to three number with a different blaTEM- 72, But when 

comparing blaTEM-89 and blaTEM-3 non-existent bacteria P.mirabilis so compared with Klebsiella pneumona 

because it's nearst sequence and that bacteria intestinal contain the same sequences of enzymes resistance to it from 

the method to acquire through plasmids passed on between the same family. So during the study recorded for the 

first time gene blaTEM-3 in bacteria P.mirabilis at the local level in the city of Diwaniyah, in the global level in the 

bacteri. And do not record this gene in the bacteria in GenBank . blaTEM-3 presence P.mirabilis this gene in two 

isolation only, one the source ear infection while the second isolation from a patient have 18 year old person with a 

case of bacteremia due to bacteria P.mirabilis in the city of Diwaniyah. different this gene for blaTEM-89 and by 

2.88 the first isolation and by 2.91 second in isolation either standard isolation by 7.69. This shows that the absence 

of a new and dangerous types of the community in the city of Diwaniyah and bacteria P.mirabilis despite being seen 

everywhere in hospitals in Diwaniya and although resistant multiple to antibiotics and but do not exposed to 

mutations in the genes of resistance to antibiotics treatment and reducing infection.  

  

 

Figure 7: measure the genetic differences in the genetic sequence of bases between the genes of beta-lactamase TEM genes in the local 

P.mirabilis in Diwaniyah city and compared with the beta-lactamase TEM genes in the P. mirabilis recorded in the world 

DISCUSSION 

According to Isolation and Identification of P mirabilis in this study agree [11] with a percentage 45%. Also The 

result of current study didn’t agree with [12]. According to the gender that nearst with[13] and didn't agree with [14] 

belong the infection - to bacterial may be due to the fact that extreme ages [children and seniors] and especially the 

elderly who that have from chronic diseases and those taking medications immunosuppressive, they are more 

exposed to infection because of a weakened immune system for these age groups compared to other age groups [15].  

The enzymes blaTEM of more enzymes beta-lactamase prevalent that goes back to Class A, which consists of three 

main groups of enzymes [, bla OXA, blaCTX-M, blaSHV blaTEM], but is blaTEM of the main kinds and these 

enzymes most likely found in E.coli and K .pneumoniae and P.mirabilis [17]. gene blaTEM -160 in this study are 

consistent with the researcher[18], with the proportion of the presence of blaTEM -160 bacterium P.mirablis record 

0.85%. The resistance gene blaTEM -1 has converged these results with the results of with [19] .In another study in 

the South China conducted by [20] recorded blaTEM -1 at a higher rate than the current study 78%. gene blaTEM-3 

for P.mirablis record the gene blaTEM -3 in 1987 as the first different type of enzymes the blaTEM where he owns an 

increase in potency against cephalosporin antibiotics broad-spectrum[21]. But gene blaTEM-89 consistent with the 

researcher [22], gene blaTEM-72 as the person researcher [23] The results of the DNA Sequencing analysis, there is 

a clear Identify of isolates of P.mirabilis blaTEM local isolates in Diwaniyah city with worldwide origin P.mirabilis 

compared with the rest of the other species that appeared. 

 



N Jawad and S Khowman   J. Chem. Pharm. Res., 2017, 9(2):12-18  
_____________________________________________________________________________________________ 

18 
 

REFERENCES 

[1] CE Armbruster; HL Mobley. Nat Rev Microbiol. 2012, 10(11), 743-754  

[2] SM Jacobsen; ME Shirtliff. Virulence, 2011, 2(5), 460-465.  

[3] R Pellegrino; P Scavone; A Umpiérrez; DJ Maskell; P Zunino. J Phatho Dis, 2013, 2(67), 104-107.  

[0]  DF Mollenkopf. Doctoral dissertation, The Ohio State University, 2012.  

[5] R Dhillon; J Clark. Crit. Care Res. Pract., 2012, 1-11.  

[6] V Singh; L Sharma; R Kanta; S Sharma; S Chauhan; PK Chauhan. Int. J. Phar. Bio Sci., 2010, 1(2), 1-4.  

[7] MM D'Andrea; E Literacka; A Zioga; T Giani; A Baraniak; J Fiett; E Sadowy; PT Tassios; GM Rossolini; M 

Gniadkowski; V Miriagou. Antimicrob Agents Chemother., 2011, 55(6), 2735-2742.  

[8] EV Meervenne; EV Coillie; FM Kerckhof; F Devlieghere; L Herman; LSD Gelder; EM Top; N Boon. J Biomed 

Biotechnol, 2012, 2012, 834598.  

[9] J Sambrook, EF Fritsch, T Maniatis. Molecular cloning: a laboratory manual, 2
nd

 edition, Cold Spring Harbor 

Laboratory Press, Cold Spring Harbor, N.Y, 1989.  

[10] JMS Bartlett, D Stirling. PCR Protocols: Methods in molecular biology. 2
nd

 edition, Humana Press Inc. Totowa, 

1998.  

[11] R Zuhir; MAS Alaubydi. Iraqi J Sci, 2016, 57(1C), 599-608.  

[12] JK Pirog; K Skowron; Bartczak; E Gospodarek-Komkowska Jundishapur J Microbiol., 2016, 9(4), e32656.  

[13] S Senthamarai; S Sivasankari; C Anitha; MS Kumudavathi; SK Amshavathani; V Venugopal; PRV 

Thenmozhi. IJAPBC, 2015, 4(2), 2277- 4688.  

[14] N Pal; N Sharma; R Sharma; S Hooja; KR Maheshwari. Int.J.Curr.Microbiol.App.Sci , 2014, 3(10), 243-252.  

[15] GF Brooks, KC Carroll, JS Butel, SA Morse. Jawets, Melnick, Adelberg's Medical Microbiology. 24
th

 edition, 

McGraw-Hill com, 2007.  

[16] G Guilfoile. Deadly disease and epidemics Antibiotic-Resistant Bacteria, World Health organization. Chelser 

House publisher, 2007. 

[17] J Sharma; M Sharma; P Roy. Indian J. Med. Res., 2010, 132(3), 332-336.  

[18] LM Aragón; B Mirelis; E Miró; C Mata; L Gómez; A Rivera; P Coll; F Navarro. J Antimicrob Chemoth, 2008 

61(5), 1029-1032.  

[19] CH Jones; M Tuckman; D Keeney D; A Ruzin; PA Bradford. Antimicrob Agents Ch, 2009, 53(2), 465-475.  

[20] R Pellegrino; P Scavone;A Umpiérrez; DJ Maskell; P Zunino. J. Phatho. Dis., 2013, 2(67), 104-107.  

[21] PA Bradford. Clin. Microbiol. Rev., 2001, 14, 933-951.  

[22] C Neuwirth; S Madec; E Siebor; A Pechinot; J Duez; M Pruneaux; M Fouchereau-Peron; A Kazmierczak; R 

Labia. Antimicrob Agents Ch, 2001, 45(12), 3591-3594.  

[23] M Perilli; B Segatore; MRD Massis; ML Riccio; C Bianchi; A Zollo; GM Rossolini; G Amicosante. 

Antimicrob Agents Ch, 2000, 44(9), 2537-2539. 


