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INTRODUCTION

Diabetic Nephropathy, the most frequent microvas-
cular complication of diabetes mellitus worldwide, 
is prevalent in 20.2% population of Pakistan1, 2. Micro-
albuminuria appears as the first clinical sign of 
diabetic nephropathy which progresses to macro-
albuminuria leading to complete renal failure and 
finally dialysis and renal replacement therapy3. 
Albumin is not part of the filtration barrier but leaks 
from the blood when the filtration barrier starts to 
break down. Microalbuminuria, therefore, cannot 
predict kidney damage and does not always lead 

to progressive renal failure in diabetes mellitus.4 Yet, 
for complete renal failure albuminuria is considered 
as a good marker5,6 and has been reported as a 
diagnostic biomarker for diabetic kidney disease as 
well as for other pathological conditions such as 
cardiovascular morbidity and cardiovascular 
mortality7-9]. Thus a novel biomarker is required that 
would be part of the structural components of 
kidney. In the recent years many renal biomarkers 
have been researched for early prediction of renal 
damage. Among these biomarkers, Nephrin, a 
transmembrane protein, has been identified as the 
right candidate for not only prediction of diabetic 

nephropathy but also the severity of the damage to 
podocytes by evaluating its levels in the blood.10-12

Nephrin is an important component of the slit 
diaphragm located between the foot processes of 
the podocytes and being a part of renal filtration 
diaphragm it is likely to be excreted first in case of 
damage to the filtration barrier14. Variations in neph-
rin can lead to the limitation of the size-selectivity of 
the slit diaphragm.13 The aim of this study was to 
evaluate the efficiency and reliability of nephrin as 
an early biomarker of kidney damage. 

METHODS

a) Study design and participants 
Random urine samples from 78 patients were 
collected from a private diabetic clinic after a 
written consent from the patient and the permission 
from the primary diabetologist.  The study was 
approved by Ziauddin Ethics Review Committee. 
Hypertensive patients and patients with urinary tract 
infection were excluded.

b) Procedures and variables assessment
A Urine dipstick test was performed for analysis of 
urinary glucose and protein by combur 10 Urine test 
strip (Roche), Germany. Albumin levels were deter-
mined by measuring albumin/creatinine ratio, using 
Roche kit by immunoturbimetic assay method on 
automated analyzer. We used Roche modular 
P-800i as an analyzer for albumin measurements.

Urinary nephrin levels were analyzed   by Enzyme 
Linked Immunosorbent Assay (ELISA), Exocell Inc., 
Philadelphia,USA. 

According to instructions by the manufacturer, Urine 
samples were diluted after checking the degree of 
turbidity and made into three dilutions 1:10, 1:20 
and 1:40 in the given buffer. We added 50 µL of 
diluted sample in each well which were coated 
with rat nephrin then added 50-µL of rabbit 
anti-nephrin antibody. It was incubated for 60 
minutes at room temperature. After washing with 
100-µL second anti-rabbit HRP antibody to conju-
gate was added to each well and again incubated 
for 60 minutes at room temperature. After washing 
color developer was added, absorbance was read 
at 450 nm. Elevated levels of urinary nephrin or 
nephrinuria were compared with urinary nephrin 
0.15 µg/ml. This value was based on eight healthy 
subjects who had constant urinary nephrin levels of 
0.15 µg /ml.

c) Statistical analysis
Difference in Urinary nephrin between groups was 
determined by Kruskal-Wallis, Chi-square, Mann 
Whitney was used to assess associations of categori-
cal variables, and Categorical variables were 
presented as percentages, while continuous 
variables were presented as median or mean ± 

standard deviation (SD). Difference in urinary neph-
rin between groups was determined by  
Kruskal-Wallis. Pearson’s correlations were calculat-
ed. Analysis were done using SPSS version 20 and 
results were considered statistically significant at 
P<0.05.

RESULTS

The demographic details of all patients are given in 
Table 1. The 78 diabetic patients finalized included 
37(47.4%) males and 41 (52.6%) females. Mostly 
diabetic patients were from Urdu speaking group 
37(47.4%), belonging to low socioeconomic 55(69%) 
class with majority earning less than Rs. 
20,000/month and having education up to Middle 
(class 8), 32(41.0%). 

Table 1: Demographic details of population studied.

The correlation of Nephrinuria with albuminuria 
(normoalbuminuria, microalbuminuria, and macro-
albuminuria) was assessed (Graph 1). Seventy 
patients out of 78 were positive for nephrinuria 
including 35(81.4%) of 43(55.1%) normo-albumin-
urics, 5(6.4%) of 30(38.5%) micro-albuminurics and 
all 5 of macro-albuminurics (p=0.027). Nephrinuria 
was found associated with duration of diabetes, 
21(91.3%)/23 were positive with less than three years 
of disease, 24(92.3%)/26 with three to seven years 
and 25(86.2%)/29 in more than seven years 
(p=0.039). 

Nephrin levels showed a steady increase with the 
progression of the disease, from normo-albuminuria 
group (0.86 µg/ml) to Micro-albuminuria (11.6 
µg/ml) to Macro-albuminuria group (47.6 µg/ml), 
compared to 0.15 µg/ml in the comparison group 
(Table 2).

Log graph shows correlation of log natural of micro-
albuminuria and log natural of nephrinuria. Nephrin-
uria is directly proportional to subgroups of albumin-
uria include normal albuminoria, micro albuminoria 
& macro albuminoria. (Figure 1) 

Figure 1: Correlation of Log graph of nephrinuria with               
albuminuria

Table 2: Association of Nephrinuria with Albuminuria

Nephrinuria also correlated with duration of diabe-
tes mellitus Table 3 and with normo-, micro- and 
macroalbuminuria with the first group (n=23) 
having18 (78.3%), 05 (21.7 %), and none diabetic 
patients respectively. The second group (n=26) 
having 14 (53.84%), 10 (38.5%), and 02 (7.7%) patient 
respectively. The third group (n=29) having 
12(14.4%), 14 (48.3%), and 03(10.4%) patient respectively.

Table 3: Association of Nephrinuria with duration of 
Diabetes mellitus

DISCUSSION

Despite having normal albumin levels 90% of 
diabetic patients were positive for nephrin. Nephrin 
levels were found increasing from Normoalbumin-
urics (0.86µg/ml) to Microalbuminurics (11.6µg/ml) 
to Macroalbuminurics (47.6µg/ml), compared to 
0.15 µg/ml in the comparison group. When patients 
were evaluated for presence of nephrin according 
to normo-, micro-, and macroalbuminuria,  nephrin-
uria was found to be present in 100% of diabetic 
patients with micro- and macroalbuminuria, as well 
as 81.4% of patients with normoalbuminuria. Similar 
findings have been reported by studies in United 
States where nephrinuria also correlated significant-
ly with albuminuria (rho = 0.89, p<0.001) detecting 
nephrinuria in 54% of normoalbuminuric Type 2 DM 
patients suggesting its potential role as an early 
biomarker of diabetic nephropathy (DN).16

Other studies on nephrin done on urine samples of 
patients with Type 1 Diabetes also substantiated our 
study. They detected nephrin in only 28% of those 
who developed albuminuria recently, whereas, 30% 
of normo-, 17% micro-, and 28% macroalbuminurics 
had nephrin present. They concluded that 
presence of nephrin in normal patients with normal 
albumin could be used as a prediction for develop-
ing Diabetes.17 This makes Nephrin a podocyte-spe-
cific protein, presence of which can be linked with 
the course of diabetes and destruction of podo-
cytes.13 A comparison group (non diabetic), tested 
for urine nephrin, showed minute quantities of 
0.15µg/ml which can be explained as the normal 
wearing and regeneration of glomerular apparatus, 
whereas, other studies on controls reported 
absence of nephrin.17

Nephrinuria and albuminuria, both were found 
associated with duration of diabetes. Ninety one 

percent of diabetics who had onset history of less 
than three years were nephrin positive. This is in 
contrast to findings by other researchers who did 
not observe any statistical association of albumin-
uria with the 5 years of duration of the diabetes.18 
Albuminuria or microalbuminuria appears after five 
or more years of diabetes mellitus when almost or 
complete damage of podocytes has occurred. This 
proves that it cannot be a reliable early marker. The 
relationship between Microalbuminuria and renal 
impairments in type-2 diabetes has been reported 
by several studies that prove that clinical proteinuria 
appears after 9 years of DM on the average and 
demand a need to explore a new biomarker for 
assessing diabetic kidney disease in early or 
pre-clinical stage.19,20 Whereas, our study also 
confirms that nephrin starts appearing in urine in less 
than 3 years of onset of diabetes. 

In 43 patients UACR was less than 30 mg/g, with 
normal albuminuria, whereas, nephrin (0.86µg/ml) 
was present in 35(81.4%) of them. An independent 
correlation between nephrinuria and UACR eGFR 
exist which shows that nephrinuria is associated with 
decreased levels of eGFR, even in normo-albumin-
uric patients. This shows that nephrinuria may be 
potentially involved in the development of renal 
insufficiency even at the stage of normo-albumin-
uria, whereas, generally such patients are consid-
ered at low risk of developing Chronic Kidney 
Disease.21 Thus a number of studies on Type 1 and 
Type 2 DM patients with normoalbuminuria have 
shown the importance of nephrin as an early 
biomarker of diabetes proving that Nephrinuria may 
precede albuminuria.16, 17, 21

Nephrin, since is a component of the slit diaphragm 
located between the foot processes of the podo-
cytes, any variation in podocyte may lead to slit 
diaphragm size-selectivity restriction allowing 
leaking of certain elements. Nephrin may also leak 
out from podocytes in certain abnormal circum-
stances. This is currently uncertain whether these are 
shed as byproducts of an active vesicular transport 
process from podocyte foot or are released during 
apoptotic process after the podocyte is detached 
and leaks into urine.22, 23  To further establish this fact 
a follow up study with bigger sample size should be 
done.

The steady increase in Nephrin levels from 0.86µg/ml 
in patients with normal albuminuria to 47.6µg/ml in 
patients with macroalbuminuria suggests that 
Nephrinuria predicts kidney damage and it 
precedes albuminuria. Nephrin estimation may be 
used as a pre-Clinical diagnostic biomarker of 
Nephropathy in diabetes mellitus.
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ABSTRACT
 

Background: Cholera, one of the most common cause of acute watery diarrhea in developing world, 
requires, along with correction of fluid and electrolyte imbalance, antibiotics in to shorten the duration of 
disease. Emergence of reistance with recommended antimicrobials is becoming an issue to treat Vibrio 
Cholerae. The purpose of this research was to determine the frequency and antimicrobial resistance pattern 
of Vibrio cholera isolated in stool samples at a tertiary care hospital.

Methods: Stool samples were received from both in-patients and out-patients in sterile leak proof containers. 
All Vibrio Cholerae  isolated from stool samples were included in the study. The stool samples were inoculat-
ed on Thiosulphate-citrate-Bile salts-sucrose agar. Suspected Vibrio cholerae colonies were stained by 
Gram’s stain Method. Oxidase positive colonies were isolated on Mueller Hinton agar (MHA). Slide aggluna-
tion tests were done to confirm presence of Vibrio cholera and its serotypes.

Results: A total of 352 (6.37%) Isolates of Vibrio Cholerae archieved from 5524 stool samples.Vibrio Cholerae 
serotype Ogawa isolated 188/352 (352%), while 164(46.6%) were Vibrio cholerae serotype Inaba. Predomi-
nant the isolates were from male patients 184/352 (52.3%), while from females were 168/352 (47.7%). Male to 
female ratio was 1.095:1. Mean age of patients with positive Vibrio cholerae isolates was 27.15 ±  25.61 years. 
The Frequency of resistance with Co-trimoxazole, Tetracyline, Ampicillin, Chloramphanicol and Ciprofloxacin 
was 66.2%, 40.9%, 8.8%, 2.6% and 1.4% respectively.

Conclusion: The multiple antimicrobials recommended to treat Cholera have been found to develop alarm-
ing resistance among Vibrio Cholerae  isolates. This situation needs a regular surveillance of commonly used 
antibiotics and urgent discovery of alternative antibiotics.
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INTRODUCTION

Cholera, a serious community health issue in devel-
oping nations, has characteristic features of profuse 
watery diarrhea, sometimes with vomiting, causing 
dehydration. When not treated urgently it can be 
severe enough to lead to death. Along with 
rehydration and hygiene as part of management, it 
is important to control cholera with antibiotic treat-

ment especially with tetracycline.1 An effective 
antibiotic helps in reduction of loss of fluids and 
period, intensity, transmission, morbidity and mortali-
ty of the disease.2,3

According to World health Organization (WHO), 
Cholera remains a leading community health issue 
in the world, particularly in Africa and Asia,4 and if 
not diagnosed and treat properly it can be transmit-

ted to non-endemic regions.5 Over 3.5 million popu-
lation worldwide is affected annually, and between 
100,000-130,000 deaths reported in last few years.6 
Notified cases of Cholera have been increased 
tremendously and most of the under developed 
nations are at risk of having outbreaks of Cholera 
epidemics.4 Rehydration and replacement of 
electrolyte is the main treatment of Cholera. Antibi-
otic treatment is administered routinely to reduce 
severity and to shorten duration of illness and to 
decrease the chances of spread of infection. How-
ever, strains of Vibrio cholera (V.cholerae) showing 
resistance to antibiotics in different parts of world, as 
evidenced by studies.7-12 Injudicious use of antibiot-
ics is documented as a cause of development of 
resistance in cholera epidemics.13 Prescribing inap-
propriate or wrong antibiotics can be dangerous 
and may have long term consequences.

Centers for disease control and prevention (CDC) 
has recommended antimicrobials from the group of 
tetracyclines, fluoroquinolones, macrolides and 
co-trimoxazole for the Cholera treatment in gener-
al,14 yet local microbial susceptibility should be 
considered to choose the specific antibiotics. 

In Pakistan, concerning susceptibility of antibiotic 
profile of V.cholerae, there is scanty information 
available. Consequently, there is no assurance of 
current antibiotic range in controlling and manage-
ment of V. cholerae. In the current study, we 
reviewed and classified V. cholerae archived 
strains, determined frequently used antimicrobials 
resistance profile, and assessed patterns of 
resistance during last few years. This will help the 
physicians for selecting the appropriate antimicro-
bial management and their judicious use.

METHODS

This observational study was conducted over a 
period of five years from January, 2011 to Decem-
ber, 2015 at the Department of Gastroenterology 
and the Department of Clinical Microbiology of 
Ziauddin University Hospital. Stool samples were 
received from both in-patients and out-patients in 
sterile leak proof containers. All V. cholerae isolated 
from stool samples were included in the study. All 
other stool bacterial pathogens were excluded 
from the study. Written approval from institiutional 

ethical committee was taken. Informed consent 
was taken from patient or any other patient’s 
relative. The stool samples were inoculated on 
Thiosulphate-citrate-Bile salt-sucrose (TCBS) agar. 
Plates were incubated for 48 hours at 37°C aerobi-
cally. After 24 hour incubation plates were exam-
ined, yellow colonies suspected of V. cholera were 
stained by Gram’s Method. Those colonies which 
stained as pink curved rods and were found to be 
oxidase positive were isolated on Mueller Hinton 
agar (MHA). The serological tests (slide agglutina-
tion test) were done to confirm the presence of V. 
cholera and its serotypes according to standard 
microbiological techniques.15 The antisera used was 
from Denka Seiken co. Ltd containing specific 
antibodies against somatic antigen.

Antimicrobial susceptibility testing was performed 
on MHA medium (Oxoid Ltd., England) using modi-
fied Kirby Bauer’s disk diffusion method according 
to Clinical and Laboratory Standards Institute (CLSI) 
guidelines.16 Escherichia coli American Type Culture 
Collection (ATCC®) 25922 was used as control.

Data analysis was performed by using SPSS 
version-20. Frequency and percentages were com-
puted for presentation of all categorical variables 
like micro-organisms, sex, and antimicrobial sensitivi-
ties. Mean and standard deviation was calculated 
for quantitative variables like age of patients.

RESULTS

Stool samples of 5524 of in and out patients were 
processed for culture and antimicrobial susceptibili-
ties during the study period. From these stool 
samples a total of 352 clinical isolates of V. cholerae 
were archived. The frequency of V.cholerae isolates 
were 352/5524 (6.37%).  In those 352 isolates 188 
(53.4%) were V.cholerae serotype Ogawa and 
164(46.6%) were V.cholerae serotype Inaba (Table 
1). Predominantly the isolates of V.cholerae were 
from male patients 184/352 (52.3%), while isolates 
from female patients were 168/352 (47.7%) (Table 
2). Male to female ratio was 1.095:1. Mean age of 
patients with positive V.cholerae isolates was 
27.15±25.61 years. Five common antibiotics were 
used to screen those strains. The Antimircobial 
susceptibilities were shown in Figure 1.

DISCUSSION

Cholera is an endemic disease in Pakistan.17 
Contamination of water and food, unhealthy 
environment and poor sanitation are the causes of 
outbreaks of Cholera.18 Incidence of Cholera in 
Pakistan is estimated as 1.64/1000 annually.19

V.cholerae is a curved gram negative bacilli that 
comprises both pathogenic and non-pathogenic 
stains. It has three serotypes (Ogawa, Inaba and 
rarely Hikojima). Clinical manifestations and sign 

and symptoms of Ogawa serotype are similar to 
Inaba serotype. Irrespective of serotype patients 
with concurrent infections and immunodeficiency 
are at high risk of having morbidity and mortality. 
Emergence of resistance with antimicrobials has 
remained a problem for years in Pakistan with 
changing pattern of sensitivity among Ampicillin, 
Chloramphanicol, Co-trimoxazole and Tetracy-
cline.20

In studies from China the pattern of antimicrobial 
susceptibility was found 38.5% to Co-trimoxazole, 

11% to tetracycline and 45.9% to nalidixic acid.12 In 
India, strains during epidemics have shown an 
increasing pattern of resistance with nalidixic acid 
and Co-trimoxazole.21 The antibiotic of choice does 
not only depend on the prevailing effectiveness of 
the antibiotic against V.cholerae isolate involved, 
but a number of factors such as age, sex, and physi-
ological status.

In the current study of V.cholerae isolates, not only 
the pattern of resistance was observed but also the 
resistance with multiple antimicrobials among 
isolates of V.cholerae was studied. In this study the 
frequency of V.cholerae isolates was 6.37%. A 
recent study in Baghdad showed that 3.4% of stool 
samples were positive for V.cholerae.22 A similar 
study in India showed isolation of V.cholerae in 
24.8% of stool samples of pediatric patients present-
ed with acute watery diarrhea.23 In our sudy 
serotype Ogawa was isolated in 46.5% of stool 
samples while serotype Inaba was present in 53.5% 
of stool samples. It was in contrast to a study from 
India, Kranata, where the burden of V.cholerae 
serotype Ogawa was 87.7% and V.cholera 
serotype, Inaba, 8.3%.24 Another study from India 
also showed frequency of V.cholera serotype 
Ogawa and V.cholerae serotype Inaba as 69.5% 
and 30.5% respectively.25

Our study showed that 66.2% isolates were resistant 
to Co-trimoxazole, while pattern of resistance of 
V.cholerae with Tetracycline, Ampicillin, Chloram-
phanicol and Ciprofloxacin was 40.9 %, 8.8%, 2.6% 
and 1.4% respectively. A study from Iran also 
showed similar pattern of resistance of antimircobi-
als with V.cholerae strains in stool. This study exhibit-
ed the resistance with Co-trimoxazle, Tetracycline, 
Ampicillin and Ciprofloxacin as 43%, 29%, 27% and 
0% respectively.26 Cholramphanicol was not used in 
this study to treat V.cholerae. Similarly, a study from 
Pakistan, conducted in 2001-2, in Rawalpindi, 
showed a better trend of resistance of antimicrobi-
als with V.cholerae. In this study V.cholerae showed 
resistance with Co-trimoxazole, Tetracycline, Ampi-
cillin and Ciprofloxacin with a frequency of 95.8%, 
0%, 4.17% and 0% respectively.27 This situation is 
alarming for a developing country, as in the past, 
Tetracycline, Co-trimoxazole have been used as the 
drug of choice in patients with Cholera related 
diarrhea. This predicts that there should be a contin-
uous surveillance of antibiotics used in the treat-
ment of Cholera because of ever changing pattern 
of resistance of V.cholerae. 

CONCLUSION

The current study concludes the emergence of 
resistance with commonly used antibiotics to treat 
V. cholerae, including some of the antibiotics 
recommended by WHO for treatment in Pakistan. 
The frequency of resistance with antimicrobials is 
increasing with Co-Trimoxazole, Tetracycline and 

ampicillin, which are the antibiotics of choice for 
Cholera. The situation is alarming, especially in a 
country where Cholera outbreaks are common 
especially after floods. However, Chloramphanicol 
and Ciprofloxacin are still highly effective for treat-
ment of Cholera. To prevent further spread of 
resistance, these antibiotics should be use 
judiciousely, and should be limited to those patients 
who are moderate to severely dehydrated due to 
Cholera28. The multi-durg resistance in V. cholerae 
demands the continuous surveillance of commonly 
used antimicrobials. Also, there is a need to search 
for alternative antimicrobials which can help in 
treating Cholera effectively. 

REFERENCES

1. Volk W, Benjamin d, Kadner R, & Parson T, Eds. 
Essentials of Medical Microbiology 4thedn. Philadel-
phia: J. B. Lippincott Company. 1991.
2. Rahaman MM, Majid MA, Alam AKMJ, Islam MR. 
Effects of doxycycline in actively purging cholera 
patients: a double-blind clinical trial. Antimicrob 
Agents Chemother. 1976; 10:610-2.
3. Sack DA, Sack RB, Nair GB, Siddique AK, Cholera. 
Lancet 2004; 363: 223-33. 
4. WHO. Cholera, 2006. WklyEpidemiol Rec.2007; 82: 
273-4.
5. WHO. Prevention and control of cholera 
outbreaks: WHO policy and recommendation. 
[Internet] 2013. Available from: http://ww-
w.who.int.cholera/technical/prevention/con-
trol/en/index4.html.
6. WHO, Global Health Observatory (GHO): Number 
of reported cholera cases, August 2011.[Internet] 
2011.Available from: http://www.who.int/gho/epi-
demic_diseases/cholera/cases_text/en/index.html.
7. Tabatabaei SM, Khorashad AS. Antimicrobial 
Resistance Patterns of Vibrio cholera Strains Isolated 
From Afghan and Iranian Patients in Iran. Int J 
Infect.2015; 2:e22822.
8. ThapaShrestha U, Adhikari N, Maharjan R, Banjara 
MR, Rijal KR, Basnyat SR et al. Multidrug resistant 
Vibrio cholerae O1 from clinical and environmental 
samples in Kathmandu city. BMC Infect Dis. 
2015;15:104.
9. Shah BK, Sharma S, Shakya G, Upadhayay BP. 
Multiple durg resistance 
Vibrio cholera, Salmonella and shigella from Nepal-
gunj Cholera outbreak and different hospitals of 
Nepal. Nepalese journal of Biosciences. 2012; 
2:31-9.
10. Mahmood A. Emergence of nalidixic acid 
resistant Vibrio cholerae O-1 in Karachi. J Pak Med 
Assoc. 1999;49:286.
11. Garrigue GP, Ndayo M, Sicard JM, Fonkoua MC, 
Lemao G, Durand JP, et al. [Antibiotic resistance of 
strains of Vibrio choleraeeltor isolated in Douala 
(Cameroon)]. Bull SocPatholExotFiliales. 1986; 
79:305-12.
12. Wang R, Lou J, Liu J, Zhang L, Li J, Kan B. Antibiot-
ic resistance of Vibrio Cholerae O1 El Tor strains from 

the seventh pandemic in China, 1961-2010.Int J 
Antimicrob Agents.2012; 40:361-4.
13. Ahmed S, Bardhan PK, Iqbal A, Mazumder RN, 
Khan AI, Islam MS, et al. The 2008 cholera epidemic 
in Zimbabwe: experience of the icddr,b team in the 
field. J Health PopulNutr. 2011; 29:541-6.
14. Centers of Disease Control and Prevention. 
Antibiotic Treatment: Recommendations for the use 
of antibiotics for the treatment of cholera. [Internet] 
2012. Available from: http://www.cdc.gov/choler-
a/treatment/antibiotic-treatment.html.
15. Koneman EW, Allen Sd, JandaWm, Procop GW, 
Schreckenberger PC, Woods GI, et al. Color atlas 
and textbook of diagnostic microbiology, 6th ed. 
Philadelphia. Lippincott Williams & Wilkins. 2006.
16. Clinical and Laboratory Standards Institute 
(CLSI). Performance Standards for Antimicrobial 
Susceptibility Testing. Twentieth Informational 
Supplement, M100-S20. Vol. 30. Wayne, PA: 
CLSI.2010;1-153.
17. Afzal M. Population growth and economic 
development in Pakistan. Open Demograph J. 
2009;2:1-71.
18. Noor A, akhem J, Ehtesham M, Xu W. Cholera in 
Pakistan. Malmo Hodskola, HaskOchsamhal-
le.2010;10:205:6.
19. Mohammad A. The global burden of Cholera. 
Bull world Health Organ 2012;90:209-18.
20. Lodhi M, Munir T, Karamat K. Dehydrating 
diarrhea in children due to V. cholerae. Pak Armed 
Forces Med J.2006; 56:50-5.
21. Mandal J, Dinoop KP, Parija SC. Increasing 

Antimicrobial Resistance of Vibrio cholerae OI 
Biotype EI Tor Strains Isolated in a Tertiary-care 
Centre in India. J Health PopulNutr. 2012; 30:12–6.
22. Jameel SK, Mostafa AS, Abdulmohsin AM, 
Mohamed NS, Naji SR, Mohammed TT. The Isolation 
of V.cholerae and Other Enteric Bacteria with 
Molecular Characterization of V.choleraeDuring 
the Outbreak of Baghdad/Iraq in 2015. Advaces in 
Microbiology. 2016 (6): 699-715
23. Kuttiat VS, Lodha R, Das, B, Kohli U. Prevalence of 
Cholera in Pediatric Patients with Acute Dehydrat-
ing diarrhea.Indian J Pediatr.2010;77:67-71.
24. Kulkarni S, Chillarge C. Antibiotic Susceptitbility 
Pattern of Vibrio Cholerae Causing Diarrhea 
Outbreaks in Bidar, North Karnataka, India. Int J 
CurrMicobiolAppSci. 2015; 4:957-61.
25. Roychowdhury A, Pan A, Dutta D, Mukhopad-
hyay AK, Ramamurthy T, Nandy RK, et al. Emer-
gence of Tetracycline-Resistant V.Cholerae O1 
Serotype Inaba, in Kolkata, India.Jpn J Infect Dis. 
2008; 61:128-9.
26. Tabatabaei SM, Khorashad AS. Antimicrobial 
Resistance Pattern of V.Cholerae Strains Isolated 
From Afghan And Iranian Patients in Iran. Int J Infect. 
2015; 2:e 22822.
27. Rafi S, Hussain A, Saeed W, Ali A, Khwaja SA. 
Changing epidemiology and sensitivity pattern of 
Vibrio cholera at Rawalpindi. Pak J Med Sci.2004; 
20:357-60.
28. Nelson EJ, Nelson DS, Salman MA, Sack DA. 
Antibiotics for both moderate and severe Cholera. 
N Engl J Med. 2010; 364:5-7.



14 PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2017, VOL. 6 (02)

INTRODUCTION

Diabetic Nephropathy, the most frequent microvas-
cular complication of diabetes mellitus worldwide, 
is prevalent in 20.2% population of Pakistan1, 2. Micro-
albuminuria appears as the first clinical sign of 
diabetic nephropathy which progresses to macro-
albuminuria leading to complete renal failure and 
finally dialysis and renal replacement therapy3. 
Albumin is not part of the filtration barrier but leaks 
from the blood when the filtration barrier starts to 
break down. Microalbuminuria, therefore, cannot 
predict kidney damage and does not always lead 

to progressive renal failure in diabetes mellitus.4 Yet, 
for complete renal failure albuminuria is considered 
as a good marker5,6 and has been reported as a 
diagnostic biomarker for diabetic kidney disease as 
well as for other pathological conditions such as 
cardiovascular morbidity and cardiovascular 
mortality7-9]. Thus a novel biomarker is required that 
would be part of the structural components of 
kidney. In the recent years many renal biomarkers 
have been researched for early prediction of renal 
damage. Among these biomarkers, Nephrin, a 
transmembrane protein, has been identified as the 
right candidate for not only prediction of diabetic 

nephropathy but also the severity of the damage to 
podocytes by evaluating its levels in the blood.10-12

Nephrin is an important component of the slit 
diaphragm located between the foot processes of 
the podocytes and being a part of renal filtration 
diaphragm it is likely to be excreted first in case of 
damage to the filtration barrier14. Variations in neph-
rin can lead to the limitation of the size-selectivity of 
the slit diaphragm.13 The aim of this study was to 
evaluate the efficiency and reliability of nephrin as 
an early biomarker of kidney damage. 

METHODS

a) Study design and participants 
Random urine samples from 78 patients were 
collected from a private diabetic clinic after a 
written consent from the patient and the permission 
from the primary diabetologist.  The study was 
approved by Ziauddin Ethics Review Committee. 
Hypertensive patients and patients with urinary tract 
infection were excluded.

b) Procedures and variables assessment
A Urine dipstick test was performed for analysis of 
urinary glucose and protein by combur 10 Urine test 
strip (Roche), Germany. Albumin levels were deter-
mined by measuring albumin/creatinine ratio, using 
Roche kit by immunoturbimetic assay method on 
automated analyzer. We used Roche modular 
P-800i as an analyzer for albumin measurements.

Urinary nephrin levels were analyzed   by Enzyme 
Linked Immunosorbent Assay (ELISA), Exocell Inc., 
Philadelphia,USA. 

According to instructions by the manufacturer, Urine 
samples were diluted after checking the degree of 
turbidity and made into three dilutions 1:10, 1:20 
and 1:40 in the given buffer. We added 50 µL of 
diluted sample in each well which were coated 
with rat nephrin then added 50-µL of rabbit 
anti-nephrin antibody. It was incubated for 60 
minutes at room temperature. After washing with 
100-µL second anti-rabbit HRP antibody to conju-
gate was added to each well and again incubated 
for 60 minutes at room temperature. After washing 
color developer was added, absorbance was read 
at 450 nm. Elevated levels of urinary nephrin or 
nephrinuria were compared with urinary nephrin 
0.15 µg/ml. This value was based on eight healthy 
subjects who had constant urinary nephrin levels of 
0.15 µg /ml.

c) Statistical analysis
Difference in Urinary nephrin between groups was 
determined by Kruskal-Wallis, Chi-square, Mann 
Whitney was used to assess associations of categori-
cal variables, and Categorical variables were 
presented as percentages, while continuous 
variables were presented as median or mean ± 

standard deviation (SD). Difference in urinary neph-
rin between groups was determined by  
Kruskal-Wallis. Pearson’s correlations were calculat-
ed. Analysis were done using SPSS version 20 and 
results were considered statistically significant at 
P<0.05.

RESULTS

The demographic details of all patients are given in 
Table 1. The 78 diabetic patients finalized included 
37(47.4%) males and 41 (52.6%) females. Mostly 
diabetic patients were from Urdu speaking group 
37(47.4%), belonging to low socioeconomic 55(69%) 
class with majority earning less than Rs. 
20,000/month and having education up to Middle 
(class 8), 32(41.0%). 

Table 1: Demographic details of population studied.

The correlation of Nephrinuria with albuminuria 
(normoalbuminuria, microalbuminuria, and macro-
albuminuria) was assessed (Graph 1). Seventy 
patients out of 78 were positive for nephrinuria 
including 35(81.4%) of 43(55.1%) normo-albumin-
urics, 5(6.4%) of 30(38.5%) micro-albuminurics and 
all 5 of macro-albuminurics (p=0.027). Nephrinuria 
was found associated with duration of diabetes, 
21(91.3%)/23 were positive with less than three years 
of disease, 24(92.3%)/26 with three to seven years 
and 25(86.2%)/29 in more than seven years 
(p=0.039). 

Nephrin levels showed a steady increase with the 
progression of the disease, from normo-albuminuria 
group (0.86 µg/ml) to Micro-albuminuria (11.6 
µg/ml) to Macro-albuminuria group (47.6 µg/ml), 
compared to 0.15 µg/ml in the comparison group 
(Table 2).

Log graph shows correlation of log natural of micro-
albuminuria and log natural of nephrinuria. Nephrin-
uria is directly proportional to subgroups of albumin-
uria include normal albuminoria, micro albuminoria 
& macro albuminoria. (Figure 1) 

Figure 1: Correlation of Log graph of nephrinuria with               
albuminuria

Table 2: Association of Nephrinuria with Albuminuria

Nephrinuria also correlated with duration of diabe-
tes mellitus Table 3 and with normo-, micro- and 
macroalbuminuria with the first group (n=23) 
having18 (78.3%), 05 (21.7 %), and none diabetic 
patients respectively. The second group (n=26) 
having 14 (53.84%), 10 (38.5%), and 02 (7.7%) patient 
respectively. The third group (n=29) having 
12(14.4%), 14 (48.3%), and 03(10.4%) patient respectively.

Table 3: Association of Nephrinuria with duration of 
Diabetes mellitus

DISCUSSION

Despite having normal albumin levels 90% of 
diabetic patients were positive for nephrin. Nephrin 
levels were found increasing from Normoalbumin-
urics (0.86µg/ml) to Microalbuminurics (11.6µg/ml) 
to Macroalbuminurics (47.6µg/ml), compared to 
0.15 µg/ml in the comparison group. When patients 
were evaluated for presence of nephrin according 
to normo-, micro-, and macroalbuminuria,  nephrin-
uria was found to be present in 100% of diabetic 
patients with micro- and macroalbuminuria, as well 
as 81.4% of patients with normoalbuminuria. Similar 
findings have been reported by studies in United 
States where nephrinuria also correlated significant-
ly with albuminuria (rho = 0.89, p<0.001) detecting 
nephrinuria in 54% of normoalbuminuric Type 2 DM 
patients suggesting its potential role as an early 
biomarker of diabetic nephropathy (DN).16

Other studies on nephrin done on urine samples of 
patients with Type 1 Diabetes also substantiated our 
study. They detected nephrin in only 28% of those 
who developed albuminuria recently, whereas, 30% 
of normo-, 17% micro-, and 28% macroalbuminurics 
had nephrin present. They concluded that 
presence of nephrin in normal patients with normal 
albumin could be used as a prediction for develop-
ing Diabetes.17 This makes Nephrin a podocyte-spe-
cific protein, presence of which can be linked with 
the course of diabetes and destruction of podo-
cytes.13 A comparison group (non diabetic), tested 
for urine nephrin, showed minute quantities of 
0.15µg/ml which can be explained as the normal 
wearing and regeneration of glomerular apparatus, 
whereas, other studies on controls reported 
absence of nephrin.17

Nephrinuria and albuminuria, both were found 
associated with duration of diabetes. Ninety one 
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percent of diabetics who had onset history of less 
than three years were nephrin positive. This is in 
contrast to findings by other researchers who did 
not observe any statistical association of albumin-
uria with the 5 years of duration of the diabetes.18 
Albuminuria or microalbuminuria appears after five 
or more years of diabetes mellitus when almost or 
complete damage of podocytes has occurred. This 
proves that it cannot be a reliable early marker. The 
relationship between Microalbuminuria and renal 
impairments in type-2 diabetes has been reported 
by several studies that prove that clinical proteinuria 
appears after 9 years of DM on the average and 
demand a need to explore a new biomarker for 
assessing diabetic kidney disease in early or 
pre-clinical stage.19,20 Whereas, our study also 
confirms that nephrin starts appearing in urine in less 
than 3 years of onset of diabetes. 

In 43 patients UACR was less than 30 mg/g, with 
normal albuminuria, whereas, nephrin (0.86µg/ml) 
was present in 35(81.4%) of them. An independent 
correlation between nephrinuria and UACR eGFR 
exist which shows that nephrinuria is associated with 
decreased levels of eGFR, even in normo-albumin-
uric patients. This shows that nephrinuria may be 
potentially involved in the development of renal 
insufficiency even at the stage of normo-albumin-
uria, whereas, generally such patients are consid-
ered at low risk of developing Chronic Kidney 
Disease.21 Thus a number of studies on Type 1 and 
Type 2 DM patients with normoalbuminuria have 
shown the importance of nephrin as an early 
biomarker of diabetes proving that Nephrinuria may 
precede albuminuria.16, 17, 21

Nephrin, since is a component of the slit diaphragm 
located between the foot processes of the podo-
cytes, any variation in podocyte may lead to slit 
diaphragm size-selectivity restriction allowing 
leaking of certain elements. Nephrin may also leak 
out from podocytes in certain abnormal circum-
stances. This is currently uncertain whether these are 
shed as byproducts of an active vesicular transport 
process from podocyte foot or are released during 
apoptotic process after the podocyte is detached 
and leaks into urine.22, 23  To further establish this fact 
a follow up study with bigger sample size should be 
done.

The steady increase in Nephrin levels from 0.86µg/ml 
in patients with normal albuminuria to 47.6µg/ml in 
patients with macroalbuminuria suggests that 
Nephrinuria predicts kidney damage and it 
precedes albuminuria. Nephrin estimation may be 
used as a pre-Clinical diagnostic biomarker of 
Nephropathy in diabetes mellitus.
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INTRODUCTION

Cholera, a serious community health issue in devel-
oping nations, has characteristic features of profuse 
watery diarrhea, sometimes with vomiting, causing 
dehydration. When not treated urgently it can be 
severe enough to lead to death. Along with 
rehydration and hygiene as part of management, it 
is important to control cholera with antibiotic treat-

ment especially with tetracycline.1 An effective 
antibiotic helps in reduction of loss of fluids and 
period, intensity, transmission, morbidity and mortali-
ty of the disease.2,3

According to World health Organization (WHO), 
Cholera remains a leading community health issue 
in the world, particularly in Africa and Asia,4 and if 
not diagnosed and treat properly it can be transmit-

ted to non-endemic regions.5 Over 3.5 million popu-
lation worldwide is affected annually, and between 
100,000-130,000 deaths reported in last few years.6 
Notified cases of Cholera have been increased 
tremendously and most of the under developed 
nations are at risk of having outbreaks of Cholera 
epidemics.4 Rehydration and replacement of 
electrolyte is the main treatment of Cholera. Antibi-
otic treatment is administered routinely to reduce 
severity and to shorten duration of illness and to 
decrease the chances of spread of infection. How-
ever, strains of Vibrio cholera (V.cholerae) showing 
resistance to antibiotics in different parts of world, as 
evidenced by studies.7-12 Injudicious use of antibiot-
ics is documented as a cause of development of 
resistance in cholera epidemics.13 Prescribing inap-
propriate or wrong antibiotics can be dangerous 
and may have long term consequences.

Centers for disease control and prevention (CDC) 
has recommended antimicrobials from the group of 
tetracyclines, fluoroquinolones, macrolides and 
co-trimoxazole for the Cholera treatment in gener-
al,14 yet local microbial susceptibility should be 
considered to choose the specific antibiotics. 

In Pakistan, concerning susceptibility of antibiotic 
profile of V.cholerae, there is scanty information 
available. Consequently, there is no assurance of 
current antibiotic range in controlling and manage-
ment of V. cholerae. In the current study, we 
reviewed and classified V. cholerae archived 
strains, determined frequently used antimicrobials 
resistance profile, and assessed patterns of 
resistance during last few years. This will help the 
physicians for selecting the appropriate antimicro-
bial management and their judicious use.

METHODS

This observational study was conducted over a 
period of five years from January, 2011 to Decem-
ber, 2015 at the Department of Gastroenterology 
and the Department of Clinical Microbiology of 
Ziauddin University Hospital. Stool samples were 
received from both in-patients and out-patients in 
sterile leak proof containers. All V. cholerae isolated 
from stool samples were included in the study. All 
other stool bacterial pathogens were excluded 
from the study. Written approval from institiutional 

ethical committee was taken. Informed consent 
was taken from patient or any other patient’s 
relative. The stool samples were inoculated on 
Thiosulphate-citrate-Bile salt-sucrose (TCBS) agar. 
Plates were incubated for 48 hours at 37°C aerobi-
cally. After 24 hour incubation plates were exam-
ined, yellow colonies suspected of V. cholera were 
stained by Gram’s Method. Those colonies which 
stained as pink curved rods and were found to be 
oxidase positive were isolated on Mueller Hinton 
agar (MHA). The serological tests (slide agglutina-
tion test) were done to confirm the presence of V. 
cholera and its serotypes according to standard 
microbiological techniques.15 The antisera used was 
from Denka Seiken co. Ltd containing specific 
antibodies against somatic antigen.

Antimicrobial susceptibility testing was performed 
on MHA medium (Oxoid Ltd., England) using modi-
fied Kirby Bauer’s disk diffusion method according 
to Clinical and Laboratory Standards Institute (CLSI) 
guidelines.16 Escherichia coli American Type Culture 
Collection (ATCC®) 25922 was used as control.

Data analysis was performed by using SPSS 
version-20. Frequency and percentages were com-
puted for presentation of all categorical variables 
like micro-organisms, sex, and antimicrobial sensitivi-
ties. Mean and standard deviation was calculated 
for quantitative variables like age of patients.

RESULTS

Stool samples of 5524 of in and out patients were 
processed for culture and antimicrobial susceptibili-
ties during the study period. From these stool 
samples a total of 352 clinical isolates of V. cholerae 
were archived. The frequency of V.cholerae isolates 
were 352/5524 (6.37%).  In those 352 isolates 188 
(53.4%) were V.cholerae serotype Ogawa and 
164(46.6%) were V.cholerae serotype Inaba (Table 
1). Predominantly the isolates of V.cholerae were 
from male patients 184/352 (52.3%), while isolates 
from female patients were 168/352 (47.7%) (Table 
2). Male to female ratio was 1.095:1. Mean age of 
patients with positive V.cholerae isolates was 
27.15±25.61 years. Five common antibiotics were 
used to screen those strains. The Antimircobial 
susceptibilities were shown in Figure 1.

DISCUSSION

Cholera is an endemic disease in Pakistan.17 
Contamination of water and food, unhealthy 
environment and poor sanitation are the causes of 
outbreaks of Cholera.18 Incidence of Cholera in 
Pakistan is estimated as 1.64/1000 annually.19

V.cholerae is a curved gram negative bacilli that 
comprises both pathogenic and non-pathogenic 
stains. It has three serotypes (Ogawa, Inaba and 
rarely Hikojima). Clinical manifestations and sign 

and symptoms of Ogawa serotype are similar to 
Inaba serotype. Irrespective of serotype patients 
with concurrent infections and immunodeficiency 
are at high risk of having morbidity and mortality. 
Emergence of resistance with antimicrobials has 
remained a problem for years in Pakistan with 
changing pattern of sensitivity among Ampicillin, 
Chloramphanicol, Co-trimoxazole and Tetracy-
cline.20

In studies from China the pattern of antimicrobial 
susceptibility was found 38.5% to Co-trimoxazole, 

11% to tetracycline and 45.9% to nalidixic acid.12 In 
India, strains during epidemics have shown an 
increasing pattern of resistance with nalidixic acid 
and Co-trimoxazole.21 The antibiotic of choice does 
not only depend on the prevailing effectiveness of 
the antibiotic against V.cholerae isolate involved, 
but a number of factors such as age, sex, and physi-
ological status.

In the current study of V.cholerae isolates, not only 
the pattern of resistance was observed but also the 
resistance with multiple antimicrobials among 
isolates of V.cholerae was studied. In this study the 
frequency of V.cholerae isolates was 6.37%. A 
recent study in Baghdad showed that 3.4% of stool 
samples were positive for V.cholerae.22 A similar 
study in India showed isolation of V.cholerae in 
24.8% of stool samples of pediatric patients present-
ed with acute watery diarrhea.23 In our sudy 
serotype Ogawa was isolated in 46.5% of stool 
samples while serotype Inaba was present in 53.5% 
of stool samples. It was in contrast to a study from 
India, Kranata, where the burden of V.cholerae 
serotype Ogawa was 87.7% and V.cholera 
serotype, Inaba, 8.3%.24 Another study from India 
also showed frequency of V.cholera serotype 
Ogawa and V.cholerae serotype Inaba as 69.5% 
and 30.5% respectively.25

Our study showed that 66.2% isolates were resistant 
to Co-trimoxazole, while pattern of resistance of 
V.cholerae with Tetracycline, Ampicillin, Chloram-
phanicol and Ciprofloxacin was 40.9 %, 8.8%, 2.6% 
and 1.4% respectively. A study from Iran also 
showed similar pattern of resistance of antimircobi-
als with V.cholerae strains in stool. This study exhibit-
ed the resistance with Co-trimoxazle, Tetracycline, 
Ampicillin and Ciprofloxacin as 43%, 29%, 27% and 
0% respectively.26 Cholramphanicol was not used in 
this study to treat V.cholerae. Similarly, a study from 
Pakistan, conducted in 2001-2, in Rawalpindi, 
showed a better trend of resistance of antimicrobi-
als with V.cholerae. In this study V.cholerae showed 
resistance with Co-trimoxazole, Tetracycline, Ampi-
cillin and Ciprofloxacin with a frequency of 95.8%, 
0%, 4.17% and 0% respectively.27 This situation is 
alarming for a developing country, as in the past, 
Tetracycline, Co-trimoxazole have been used as the 
drug of choice in patients with Cholera related 
diarrhea. This predicts that there should be a contin-
uous surveillance of antibiotics used in the treat-
ment of Cholera because of ever changing pattern 
of resistance of V.cholerae. 

CONCLUSION

The current study concludes the emergence of 
resistance with commonly used antibiotics to treat 
V. cholerae, including some of the antibiotics 
recommended by WHO for treatment in Pakistan. 
The frequency of resistance with antimicrobials is 
increasing with Co-Trimoxazole, Tetracycline and 

ampicillin, which are the antibiotics of choice for 
Cholera. The situation is alarming, especially in a 
country where Cholera outbreaks are common 
especially after floods. However, Chloramphanicol 
and Ciprofloxacin are still highly effective for treat-
ment of Cholera. To prevent further spread of 
resistance, these antibiotics should be use 
judiciousely, and should be limited to those patients 
who are moderate to severely dehydrated due to 
Cholera28. The multi-durg resistance in V. cholerae 
demands the continuous surveillance of commonly 
used antimicrobials. Also, there is a need to search 
for alternative antimicrobials which can help in 
treating Cholera effectively. 
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INTRODUCTION

Diabetic Nephropathy, the most frequent microvas-
cular complication of diabetes mellitus worldwide, 
is prevalent in 20.2% population of Pakistan1, 2. Micro-
albuminuria appears as the first clinical sign of 
diabetic nephropathy which progresses to macro-
albuminuria leading to complete renal failure and 
finally dialysis and renal replacement therapy3. 
Albumin is not part of the filtration barrier but leaks 
from the blood when the filtration barrier starts to 
break down. Microalbuminuria, therefore, cannot 
predict kidney damage and does not always lead 

to progressive renal failure in diabetes mellitus.4 Yet, 
for complete renal failure albuminuria is considered 
as a good marker5,6 and has been reported as a 
diagnostic biomarker for diabetic kidney disease as 
well as for other pathological conditions such as 
cardiovascular morbidity and cardiovascular 
mortality7-9]. Thus a novel biomarker is required that 
would be part of the structural components of 
kidney. In the recent years many renal biomarkers 
have been researched for early prediction of renal 
damage. Among these biomarkers, Nephrin, a 
transmembrane protein, has been identified as the 
right candidate for not only prediction of diabetic 

nephropathy but also the severity of the damage to 
podocytes by evaluating its levels in the blood.10-12

Nephrin is an important component of the slit 
diaphragm located between the foot processes of 
the podocytes and being a part of renal filtration 
diaphragm it is likely to be excreted first in case of 
damage to the filtration barrier14. Variations in neph-
rin can lead to the limitation of the size-selectivity of 
the slit diaphragm.13 The aim of this study was to 
evaluate the efficiency and reliability of nephrin as 
an early biomarker of kidney damage. 

METHODS

a) Study design and participants 
Random urine samples from 78 patients were 
collected from a private diabetic clinic after a 
written consent from the patient and the permission 
from the primary diabetologist.  The study was 
approved by Ziauddin Ethics Review Committee. 
Hypertensive patients and patients with urinary tract 
infection were excluded.

b) Procedures and variables assessment
A Urine dipstick test was performed for analysis of 
urinary glucose and protein by combur 10 Urine test 
strip (Roche), Germany. Albumin levels were deter-
mined by measuring albumin/creatinine ratio, using 
Roche kit by immunoturbimetic assay method on 
automated analyzer. We used Roche modular 
P-800i as an analyzer for albumin measurements.

Urinary nephrin levels were analyzed   by Enzyme 
Linked Immunosorbent Assay (ELISA), Exocell Inc., 
Philadelphia,USA. 

According to instructions by the manufacturer, Urine 
samples were diluted after checking the degree of 
turbidity and made into three dilutions 1:10, 1:20 
and 1:40 in the given buffer. We added 50 µL of 
diluted sample in each well which were coated 
with rat nephrin then added 50-µL of rabbit 
anti-nephrin antibody. It was incubated for 60 
minutes at room temperature. After washing with 
100-µL second anti-rabbit HRP antibody to conju-
gate was added to each well and again incubated 
for 60 minutes at room temperature. After washing 
color developer was added, absorbance was read 
at 450 nm. Elevated levels of urinary nephrin or 
nephrinuria were compared with urinary nephrin 
0.15 µg/ml. This value was based on eight healthy 
subjects who had constant urinary nephrin levels of 
0.15 µg /ml.

c) Statistical analysis
Difference in Urinary nephrin between groups was 
determined by Kruskal-Wallis, Chi-square, Mann 
Whitney was used to assess associations of categori-
cal variables, and Categorical variables were 
presented as percentages, while continuous 
variables were presented as median or mean ± 

standard deviation (SD). Difference in urinary neph-
rin between groups was determined by  
Kruskal-Wallis. Pearson’s correlations were calculat-
ed. Analysis were done using SPSS version 20 and 
results were considered statistically significant at 
P<0.05.

RESULTS

The demographic details of all patients are given in 
Table 1. The 78 diabetic patients finalized included 
37(47.4%) males and 41 (52.6%) females. Mostly 
diabetic patients were from Urdu speaking group 
37(47.4%), belonging to low socioeconomic 55(69%) 
class with majority earning less than Rs. 
20,000/month and having education up to Middle 
(class 8), 32(41.0%). 

Table 1: Demographic details of population studied.

The correlation of Nephrinuria with albuminuria 
(normoalbuminuria, microalbuminuria, and macro-
albuminuria) was assessed (Graph 1). Seventy 
patients out of 78 were positive for nephrinuria 
including 35(81.4%) of 43(55.1%) normo-albumin-
urics, 5(6.4%) of 30(38.5%) micro-albuminurics and 
all 5 of macro-albuminurics (p=0.027). Nephrinuria 
was found associated with duration of diabetes, 
21(91.3%)/23 were positive with less than three years 
of disease, 24(92.3%)/26 with three to seven years 
and 25(86.2%)/29 in more than seven years 
(p=0.039). 

Nephrin levels showed a steady increase with the 
progression of the disease, from normo-albuminuria 
group (0.86 µg/ml) to Micro-albuminuria (11.6 
µg/ml) to Macro-albuminuria group (47.6 µg/ml), 
compared to 0.15 µg/ml in the comparison group 
(Table 2).

Log graph shows correlation of log natural of micro-
albuminuria and log natural of nephrinuria. Nephrin-
uria is directly proportional to subgroups of albumin-
uria include normal albuminoria, micro albuminoria 
& macro albuminoria. (Figure 1) 

Figure 1: Correlation of Log graph of nephrinuria with               
albuminuria

Table 2: Association of Nephrinuria with Albuminuria

Nephrinuria also correlated with duration of diabe-
tes mellitus Table 3 and with normo-, micro- and 
macroalbuminuria with the first group (n=23) 
having18 (78.3%), 05 (21.7 %), and none diabetic 
patients respectively. The second group (n=26) 
having 14 (53.84%), 10 (38.5%), and 02 (7.7%) patient 
respectively. The third group (n=29) having 
12(14.4%), 14 (48.3%), and 03(10.4%) patient respectively.

Table 3: Association of Nephrinuria with duration of 
Diabetes mellitus

DISCUSSION

Despite having normal albumin levels 90% of 
diabetic patients were positive for nephrin. Nephrin 
levels were found increasing from Normoalbumin-
urics (0.86µg/ml) to Microalbuminurics (11.6µg/ml) 
to Macroalbuminurics (47.6µg/ml), compared to 
0.15 µg/ml in the comparison group. When patients 
were evaluated for presence of nephrin according 
to normo-, micro-, and macroalbuminuria,  nephrin-
uria was found to be present in 100% of diabetic 
patients with micro- and macroalbuminuria, as well 
as 81.4% of patients with normoalbuminuria. Similar 
findings have been reported by studies in United 
States where nephrinuria also correlated significant-
ly with albuminuria (rho = 0.89, p<0.001) detecting 
nephrinuria in 54% of normoalbuminuric Type 2 DM 
patients suggesting its potential role as an early 
biomarker of diabetic nephropathy (DN).16

Other studies on nephrin done on urine samples of 
patients with Type 1 Diabetes also substantiated our 
study. They detected nephrin in only 28% of those 
who developed albuminuria recently, whereas, 30% 
of normo-, 17% micro-, and 28% macroalbuminurics 
had nephrin present. They concluded that 
presence of nephrin in normal patients with normal 
albumin could be used as a prediction for develop-
ing Diabetes.17 This makes Nephrin a podocyte-spe-
cific protein, presence of which can be linked with 
the course of diabetes and destruction of podo-
cytes.13 A comparison group (non diabetic), tested 
for urine nephrin, showed minute quantities of 
0.15µg/ml which can be explained as the normal 
wearing and regeneration of glomerular apparatus, 
whereas, other studies on controls reported 
absence of nephrin.17

Nephrinuria and albuminuria, both were found 
associated with duration of diabetes. Ninety one 

percent of diabetics who had onset history of less 
than three years were nephrin positive. This is in 
contrast to findings by other researchers who did 
not observe any statistical association of albumin-
uria with the 5 years of duration of the diabetes.18 
Albuminuria or microalbuminuria appears after five 
or more years of diabetes mellitus when almost or 
complete damage of podocytes has occurred. This 
proves that it cannot be a reliable early marker. The 
relationship between Microalbuminuria and renal 
impairments in type-2 diabetes has been reported 
by several studies that prove that clinical proteinuria 
appears after 9 years of DM on the average and 
demand a need to explore a new biomarker for 
assessing diabetic kidney disease in early or 
pre-clinical stage.19,20 Whereas, our study also 
confirms that nephrin starts appearing in urine in less 
than 3 years of onset of diabetes. 

In 43 patients UACR was less than 30 mg/g, with 
normal albuminuria, whereas, nephrin (0.86µg/ml) 
was present in 35(81.4%) of them. An independent 
correlation between nephrinuria and UACR eGFR 
exist which shows that nephrinuria is associated with 
decreased levels of eGFR, even in normo-albumin-
uric patients. This shows that nephrinuria may be 
potentially involved in the development of renal 
insufficiency even at the stage of normo-albumin-
uria, whereas, generally such patients are consid-
ered at low risk of developing Chronic Kidney 
Disease.21 Thus a number of studies on Type 1 and 
Type 2 DM patients with normoalbuminuria have 
shown the importance of nephrin as an early 
biomarker of diabetes proving that Nephrinuria may 
precede albuminuria.16, 17, 21

Nephrin, since is a component of the slit diaphragm 
located between the foot processes of the podo-
cytes, any variation in podocyte may lead to slit 
diaphragm size-selectivity restriction allowing 
leaking of certain elements. Nephrin may also leak 
out from podocytes in certain abnormal circum-
stances. This is currently uncertain whether these are 
shed as byproducts of an active vesicular transport 
process from podocyte foot or are released during 
apoptotic process after the podocyte is detached 
and leaks into urine.22, 23  To further establish this fact 
a follow up study with bigger sample size should be 
done.

The steady increase in Nephrin levels from 0.86µg/ml 
in patients with normal albuminuria to 47.6µg/ml in 
patients with macroalbuminuria suggests that 
Nephrinuria predicts kidney damage and it 
precedes albuminuria. Nephrin estimation may be 
used as a pre-Clinical diagnostic biomarker of 
Nephropathy in diabetes mellitus.
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 Table:1  Vibrio Cholera Serotype 

Table:2 Gender 

 

DISCUSSION

Cholera is an endemic disease in Pakistan.17 
Contamination of water and food, unhealthy 
environment and poor sanitation are the causes of 
outbreaks of Cholera.18 Incidence of Cholera in 
Pakistan is estimated as 1.64/1000 annually.19

V.cholerae is a curved gram negative bacilli that 
comprises both pathogenic and non-pathogenic 
stains. It has three serotypes (Ogawa, Inaba and 
rarely Hikojima). Clinical manifestations and sign 

and symptoms of Ogawa serotype are similar to 
Inaba serotype. Irrespective of serotype patients 
with concurrent infections and immunodeficiency 
are at high risk of having morbidity and mortality. 
Emergence of resistance with antimicrobials has 
remained a problem for years in Pakistan with 
changing pattern of sensitivity among Ampicillin, 
Chloramphanicol, Co-trimoxazole and Tetracy-
cline.20

In studies from China the pattern of antimicrobial 
susceptibility was found 38.5% to Co-trimoxazole, 

11% to tetracycline and 45.9% to nalidixic acid.12 In 
India, strains during epidemics have shown an 
increasing pattern of resistance with nalidixic acid 
and Co-trimoxazole.21 The antibiotic of choice does 
not only depend on the prevailing effectiveness of 
the antibiotic against V.cholerae isolate involved, 
but a number of factors such as age, sex, and physi-
ological status.

In the current study of V.cholerae isolates, not only 
the pattern of resistance was observed but also the 
resistance with multiple antimicrobials among 
isolates of V.cholerae was studied. In this study the 
frequency of V.cholerae isolates was 6.37%. A 
recent study in Baghdad showed that 3.4% of stool 
samples were positive for V.cholerae.22 A similar 
study in India showed isolation of V.cholerae in 
24.8% of stool samples of pediatric patients present-
ed with acute watery diarrhea.23 In our sudy 
serotype Ogawa was isolated in 46.5% of stool 
samples while serotype Inaba was present in 53.5% 
of stool samples. It was in contrast to a study from 
India, Kranata, where the burden of V.cholerae 
serotype Ogawa was 87.7% and V.cholera 
serotype, Inaba, 8.3%.24 Another study from India 
also showed frequency of V.cholera serotype 
Ogawa and V.cholerae serotype Inaba as 69.5% 
and 30.5% respectively.25

Our study showed that 66.2% isolates were resistant 
to Co-trimoxazole, while pattern of resistance of 
V.cholerae with Tetracycline, Ampicillin, Chloram-
phanicol and Ciprofloxacin was 40.9 %, 8.8%, 2.6% 
and 1.4% respectively. A study from Iran also 
showed similar pattern of resistance of antimircobi-
als with V.cholerae strains in stool. This study exhibit-
ed the resistance with Co-trimoxazle, Tetracycline, 
Ampicillin and Ciprofloxacin as 43%, 29%, 27% and 
0% respectively.26 Cholramphanicol was not used in 
this study to treat V.cholerae. Similarly, a study from 
Pakistan, conducted in 2001-2, in Rawalpindi, 
showed a better trend of resistance of antimicrobi-
als with V.cholerae. In this study V.cholerae showed 
resistance with Co-trimoxazole, Tetracycline, Ampi-
cillin and Ciprofloxacin with a frequency of 95.8%, 
0%, 4.17% and 0% respectively.27 This situation is 
alarming for a developing country, as in the past, 
Tetracycline, Co-trimoxazole have been used as the 
drug of choice in patients with Cholera related 
diarrhea. This predicts that there should be a contin-
uous surveillance of antibiotics used in the treat-
ment of Cholera because of ever changing pattern 
of resistance of V.cholerae. 

CONCLUSION

The current study concludes the emergence of 
resistance with commonly used antibiotics to treat 
V. cholerae, including some of the antibiotics 
recommended by WHO for treatment in Pakistan. 
The frequency of resistance with antimicrobials is 
increasing with Co-Trimoxazole, Tetracycline and 

ampicillin, which are the antibiotics of choice for 
Cholera. The situation is alarming, especially in a 
country where Cholera outbreaks are common 
especially after floods. However, Chloramphanicol 
and Ciprofloxacin are still highly effective for treat-
ment of Cholera. To prevent further spread of 
resistance, these antibiotics should be use 
judiciousely, and should be limited to those patients 
who are moderate to severely dehydrated due to 
Cholera28. The multi-durg resistance in V. cholerae 
demands the continuous surveillance of commonly 
used antimicrobials. Also, there is a need to search 
for alternative antimicrobials which can help in 
treating Cholera effectively. 
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DISCUSSION

Cholera is an endemic disease in Pakistan.17 
Contamination of water and food, unhealthy 
environment and poor sanitation are the causes of 
outbreaks of Cholera.18 Incidence of Cholera in 
Pakistan is estimated as 1.64/1000 annually.19

V.cholerae is a curved gram negative bacilli that 
comprises both pathogenic and non-pathogenic 
stains. It has three serotypes (Ogawa, Inaba and 
rarely Hikojima). Clinical manifestations and sign 

and symptoms of Ogawa serotype are similar to 
Inaba serotype. Irrespective of serotype patients 
with concurrent infections and immunodeficiency 
are at high risk of having morbidity and mortality. 
Emergence of resistance with antimicrobials has 
remained a problem for years in Pakistan with 
changing pattern of sensitivity among Ampicillin, 
Chloramphanicol, Co-trimoxazole and Tetracy-
cline.20

In studies from China the pattern of antimicrobial 
susceptibility was found 38.5% to Co-trimoxazole, 

11% to tetracycline and 45.9% to nalidixic acid.12 In 
India, strains during epidemics have shown an 
increasing pattern of resistance with nalidixic acid 
and Co-trimoxazole.21 The antibiotic of choice does 
not only depend on the prevailing effectiveness of 
the antibiotic against V.cholerae isolate involved, 
but a number of factors such as age, sex, and physi-
ological status.

In the current study of V.cholerae isolates, not only 
the pattern of resistance was observed but also the 
resistance with multiple antimicrobials among 
isolates of V.cholerae was studied. In this study the 
frequency of V.cholerae isolates was 6.37%. A 
recent study in Baghdad showed that 3.4% of stool 
samples were positive for V.cholerae.22 A similar 
study in India showed isolation of V.cholerae in 
24.8% of stool samples of pediatric patients present-
ed with acute watery diarrhea.23 In our sudy 
serotype Ogawa was isolated in 46.5% of stool 
samples while serotype Inaba was present in 53.5% 
of stool samples. It was in contrast to a study from 
India, Kranata, where the burden of V.cholerae 
serotype Ogawa was 87.7% and V.cholera 
serotype, Inaba, 8.3%.24 Another study from India 
also showed frequency of V.cholera serotype 
Ogawa and V.cholerae serotype Inaba as 69.5% 
and 30.5% respectively.25

Our study showed that 66.2% isolates were resistant 
to Co-trimoxazole, while pattern of resistance of 
V.cholerae with Tetracycline, Ampicillin, Chloram-
phanicol and Ciprofloxacin was 40.9 %, 8.8%, 2.6% 
and 1.4% respectively. A study from Iran also 
showed similar pattern of resistance of antimircobi-
als with V.cholerae strains in stool. This study exhibit-
ed the resistance with Co-trimoxazle, Tetracycline, 
Ampicillin and Ciprofloxacin as 43%, 29%, 27% and 
0% respectively.26 Cholramphanicol was not used in 
this study to treat V.cholerae. Similarly, a study from 
Pakistan, conducted in 2001-2, in Rawalpindi, 
showed a better trend of resistance of antimicrobi-
als with V.cholerae. In this study V.cholerae showed 
resistance with Co-trimoxazole, Tetracycline, Ampi-
cillin and Ciprofloxacin with a frequency of 95.8%, 
0%, 4.17% and 0% respectively.27 This situation is 
alarming for a developing country, as in the past, 
Tetracycline, Co-trimoxazole have been used as the 
drug of choice in patients with Cholera related 
diarrhea. This predicts that there should be a contin-
uous surveillance of antibiotics used in the treat-
ment of Cholera because of ever changing pattern 
of resistance of V.cholerae. 

CONCLUSION

The current study concludes the emergence of 
resistance with commonly used antibiotics to treat 
V. cholerae, including some of the antibiotics 
recommended by WHO for treatment in Pakistan. 
The frequency of resistance with antimicrobials is 
increasing with Co-Trimoxazole, Tetracycline and 

ampicillin, which are the antibiotics of choice for 
Cholera. The situation is alarming, especially in a 
country where Cholera outbreaks are common 
especially after floods. However, Chloramphanicol 
and Ciprofloxacin are still highly effective for treat-
ment of Cholera. To prevent further spread of 
resistance, these antibiotics should be use 
judiciousely, and should be limited to those patients 
who are moderate to severely dehydrated due to 
Cholera28. The multi-durg resistance in V. cholerae 
demands the continuous surveillance of commonly 
used antimicrobials. Also, there is a need to search 
for alternative antimicrobials which can help in 
treating Cholera effectively. 
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INTRODUCTION

The objective of root canal preparation is to clean 
and shape the canal. The reduction in intra canal 
micro-organisms is the major goal of root canal 

treatment. This can be achieved by using a proper 
chemo-mechanical preparation technique1, 2

The root canal should be conically prepared but 
should be changed as little as possible in its original 

shape. Shaping implies the development of a 
unique shape for every root canal, related directly 
not only to the length but to the position and the 
curvature of each individual root canal.

Significant development in modern endodontic 
instrumentation is an introduction of nickel-titanium 
(NiTi) files.These files are more flexible than stainless 
steel. Due to their flexibility they are used to negoti-
ate curved root canals and there is reduced risk of 
canal transportation.

Many studies have been carried out on manual 
and rotary root canal preparation techniques 
which have shown animproved preparation quality 
in less time. There is also lower incidence of post-op-
erative pain and discomfort. 3-9

Recent prospective studies with untrained opera-
tors and inexperienced undergraduate dental 
students, demonstrate that the improved technical 
quality of root canal treatments (RCTs), obtained 
with NiTi instruments, lead to better obturation 
results compared with stainless steel (SS) K-files. 4, 

6ProTaper Universal instruments have a convex 
triangular cross-section and a flute design that com-
bines multiple tapers within the shaft 10-13

The null hypothesis tested projects there is no differ-
ence between the rotary Protaper and manual Niti 
files systems regarding canal curvature mainte-
nance.

The purpose of this study was to determine which 
instrumentation technique is better in maintaining 
root canal curvature. Many studies on root canal 
preparation can be found in literature; however the 
clinical appropriateness of different instruments and 
techniques still remain unclear and vague. Mostly 
this dilemma arises when methodological problems 
are compared with different techniques. Similarly 
not many studies have compared manual and 
rotary instrumentation techniques and the results 
are still very contradicting regarding the choice of 
instrumentation technique. In addition, very few 
studies have been carried out in developing coun-
tries so far, therefore it was important to carry out a 
study which could help us in determining an instru-
mentation technique which was more beneficial in 
achieving the objectives of root canal treatment.

METHODS

This is in Vitro Quasi experimental study and it was 
carried out over a period of six months. Total sample 
size was sixty extracted molar teeth. The inclusion 
criteria for the study were human mandibular 
molars, extracted due to caries or periodontal 
reasons and mesio buccal canal of mandibular 
molars, with curvature between 20-40 degrees as 

measured by Schneider’s method.15

Teeth with calcified canals, internal or external 
restorationare with less than 200curvature. However, 
severely curved canals are with more than 400cur-
vature as measured by Schneider’s method and 
which were excluded from the study. Teeth were 
randomly distributed into two boxes, thirty teeth in 
each box, labeled ‘A’ and ‘B’.  Each group was 
assigned an instrumentation technique. This was 
done by a draw performed by a colleague, who 
was not related to the study.  Group A: Prepared 
with rotary (ProTaper/ DENTSPLY) instruments. Group 
B: Prepared with manual instruments (Ni-Ti Files/ 
DENTSPLY).

Ethical Clearance: Ethical clearance was 
approved from the University Research Council for 
conducting this study.

Access cavities were prepared and occlusal surfac-
es reduced to solid flat reference points in both the 
groups. An ISO #15 Ni-Ti file was placed in the canal 
and radiograph was taken. Radiographs were 
taken with the help of standardized XCP (Henry 
Schein) in mesiodistal direction using paralleling 
technique. For preoperative canal curvature 
assessment the radiograph, was scanned and the 
image was transferred to computer. The image was 
magnified ten times (Adobe Photoshop 6.0), a print 
was made and the canal curvature was measured 
and determined by Schneider’s method. In group 
A, instrumentation with rotary instruments was 
carried out according to manufacturer’s instruc-
tions. In group B, instrumentation with manual tech-
nique was carried out with NiTi files using step back 
technique. Upon completion of root canal prepara-
tion in both the groups, post interventional radio-
graph with #30 NiTi master apical file was taken. The 
post interventional radiograph was scanned and 
transferred to the computer. The image magnified 
ten times (Adobe Photoshop 6.0), a print was made 
and the canal curvature measured as determined 
by Schneider’s method. 

The Deviation in canal curvature (degrees) was 
determined by comparing postoperative curvature 
measurements with preoperative values.

Data was analyzed using Statistical Package for 
Social Sciences (SPSS) version 20.0. The difference in 
the pre and post-operative readings of canal 
curvature was compared using Paired samples 
t-test (within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the canal curvature in the 
two groups.  A p-value less than 0.05 were taken as 
statistically significant. Error graphs (Mean with 95% 
confidence intervals for mean) were also made for 
pre-operative and post-operative root canal  
curvature

RESULTS

Root Canal Curvature in group A prepared with 
Rotary instruments was better maintained as com-
pared to group B prepared with Manual instruments 
(Table I). No significant difference was also 

observed between the two groups before proce-
dure for root canal curvature. The average differ-
ence of the curvature in pre and post operation 
was found to be lower among Rotary technique 
when compared with manual technique (p-val-
ue=0.119) (Table II).

FREQUENCY AND ANTIMICROBIAL RESISTANCE PATTERN OF VIBRIO CHOLERAE  IN STOOL SAMPLES
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DISCUSSION

Cholera is an endemic disease in Pakistan.17 
Contamination of water and food, unhealthy 
environment and poor sanitation are the causes of 
outbreaks of Cholera.18 Incidence of Cholera in 
Pakistan is estimated as 1.64/1000 annually.19

V.cholerae is a curved gram negative bacilli that 
comprises both pathogenic and non-pathogenic 
stains. It has three serotypes (Ogawa, Inaba and 
rarely Hikojima). Clinical manifestations and sign 

and symptoms of Ogawa serotype are similar to 
Inaba serotype. Irrespective of serotype patients 
with concurrent infections and immunodeficiency 
are at high risk of having morbidity and mortality. 
Emergence of resistance with antimicrobials has 
remained a problem for years in Pakistan with 
changing pattern of sensitivity among Ampicillin, 
Chloramphanicol, Co-trimoxazole and Tetracy-
cline.20

In studies from China the pattern of antimicrobial 
susceptibility was found 38.5% to Co-trimoxazole, 

11% to tetracycline and 45.9% to nalidixic acid.12 In 
India, strains during epidemics have shown an 
increasing pattern of resistance with nalidixic acid 
and Co-trimoxazole.21 The antibiotic of choice does 
not only depend on the prevailing effectiveness of 
the antibiotic against V.cholerae isolate involved, 
but a number of factors such as age, sex, and physi-
ological status.

In the current study of V.cholerae isolates, not only 
the pattern of resistance was observed but also the 
resistance with multiple antimicrobials among 
isolates of V.cholerae was studied. In this study the 
frequency of V.cholerae isolates was 6.37%. A 
recent study in Baghdad showed that 3.4% of stool 
samples were positive for V.cholerae.22 A similar 
study in India showed isolation of V.cholerae in 
24.8% of stool samples of pediatric patients present-
ed with acute watery diarrhea.23 In our sudy 
serotype Ogawa was isolated in 46.5% of stool 
samples while serotype Inaba was present in 53.5% 
of stool samples. It was in contrast to a study from 
India, Kranata, where the burden of V.cholerae 
serotype Ogawa was 87.7% and V.cholera 
serotype, Inaba, 8.3%.24 Another study from India 
also showed frequency of V.cholera serotype 
Ogawa and V.cholerae serotype Inaba as 69.5% 
and 30.5% respectively.25

Our study showed that 66.2% isolates were resistant 
to Co-trimoxazole, while pattern of resistance of 
V.cholerae with Tetracycline, Ampicillin, Chloram-
phanicol and Ciprofloxacin was 40.9 %, 8.8%, 2.6% 
and 1.4% respectively. A study from Iran also 
showed similar pattern of resistance of antimircobi-
als with V.cholerae strains in stool. This study exhibit-
ed the resistance with Co-trimoxazle, Tetracycline, 
Ampicillin and Ciprofloxacin as 43%, 29%, 27% and 
0% respectively.26 Cholramphanicol was not used in 
this study to treat V.cholerae. Similarly, a study from 
Pakistan, conducted in 2001-2, in Rawalpindi, 
showed a better trend of resistance of antimicrobi-
als with V.cholerae. In this study V.cholerae showed 
resistance with Co-trimoxazole, Tetracycline, Ampi-
cillin and Ciprofloxacin with a frequency of 95.8%, 
0%, 4.17% and 0% respectively.27 This situation is 
alarming for a developing country, as in the past, 
Tetracycline, Co-trimoxazole have been used as the 
drug of choice in patients with Cholera related 
diarrhea. This predicts that there should be a contin-
uous surveillance of antibiotics used in the treat-
ment of Cholera because of ever changing pattern 
of resistance of V.cholerae. 

CONCLUSION

The current study concludes the emergence of 
resistance with commonly used antibiotics to treat 
V. cholerae, including some of the antibiotics 
recommended by WHO for treatment in Pakistan. 
The frequency of resistance with antimicrobials is 
increasing with Co-Trimoxazole, Tetracycline and 

ampicillin, which are the antibiotics of choice for 
Cholera. The situation is alarming, especially in a 
country where Cholera outbreaks are common 
especially after floods. However, Chloramphanicol 
and Ciprofloxacin are still highly effective for treat-
ment of Cholera. To prevent further spread of 
resistance, these antibiotics should be use 
judiciousely, and should be limited to those patients 
who are moderate to severely dehydrated due to 
Cholera28. The multi-durg resistance in V. cholerae 
demands the continuous surveillance of commonly 
used antimicrobials. Also, there is a need to search 
for alternative antimicrobials which can help in 
treating Cholera effectively. 
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INTRODUCTION

The objective of root canal preparation is to clean 
and shape the canal. The reduction in intra canal 
micro-organisms is the major goal of root canal 

treatment. This can be achieved by using a proper 
chemo-mechanical preparation technique1, 2

The root canal should be conically prepared but 
should be changed as little as possible in its original 

shape. Shaping implies the development of a 
unique shape for every root canal, related directly 
not only to the length but to the position and the 
curvature of each individual root canal.

Significant development in modern endodontic 
instrumentation is an introduction of nickel-titanium 
(NiTi) files.These files are more flexible than stainless 
steel. Due to their flexibility they are used to negoti-
ate curved root canals and there is reduced risk of 
canal transportation.

Many studies have been carried out on manual 
and rotary root canal preparation techniques 
which have shown animproved preparation quality 
in less time. There is also lower incidence of post-op-
erative pain and discomfort. 3-9

Recent prospective studies with untrained opera-
tors and inexperienced undergraduate dental 
students, demonstrate that the improved technical 
quality of root canal treatments (RCTs), obtained 
with NiTi instruments, lead to better obturation 
results compared with stainless steel (SS) K-files. 4, 

6ProTaper Universal instruments have a convex 
triangular cross-section and a flute design that com-
bines multiple tapers within the shaft 10-13

The null hypothesis tested projects there is no differ-
ence between the rotary Protaper and manual Niti 
files systems regarding canal curvature mainte-
nance.

The purpose of this study was to determine which 
instrumentation technique is better in maintaining 
root canal curvature. Many studies on root canal 
preparation can be found in literature; however the 
clinical appropriateness of different instruments and 
techniques still remain unclear and vague. Mostly 
this dilemma arises when methodological problems 
are compared with different techniques. Similarly 
not many studies have compared manual and 
rotary instrumentation techniques and the results 
are still very contradicting regarding the choice of 
instrumentation technique. In addition, very few 
studies have been carried out in developing coun-
tries so far, therefore it was important to carry out a 
study which could help us in determining an instru-
mentation technique which was more beneficial in 
achieving the objectives of root canal treatment.

METHODS

This is in Vitro Quasi experimental study and it was 
carried out over a period of six months. Total sample 
size was sixty extracted molar teeth. The inclusion 
criteria for the study were human mandibular 
molars, extracted due to caries or periodontal 
reasons and mesio buccal canal of mandibular 
molars, with curvature between 20-40 degrees as 

measured by Schneider’s method.15

Teeth with calcified canals, internal or external 
restorationare with less than 200curvature. However, 
severely curved canals are with more than 400cur-
vature as measured by Schneider’s method and 
which were excluded from the study. Teeth were 
randomly distributed into two boxes, thirty teeth in 
each box, labeled ‘A’ and ‘B’.  Each group was 
assigned an instrumentation technique. This was 
done by a draw performed by a colleague, who 
was not related to the study.  Group A: Prepared 
with rotary (ProTaper/ DENTSPLY) instruments. Group 
B: Prepared with manual instruments (Ni-Ti Files/ 
DENTSPLY).

Ethical Clearance: Ethical clearance was 
approved from the University Research Council for 
conducting this study.

Access cavities were prepared and occlusal surfac-
es reduced to solid flat reference points in both the 
groups. An ISO #15 Ni-Ti file was placed in the canal 
and radiograph was taken. Radiographs were 
taken with the help of standardized XCP (Henry 
Schein) in mesiodistal direction using paralleling 
technique. For preoperative canal curvature 
assessment the radiograph, was scanned and the 
image was transferred to computer. The image was 
magnified ten times (Adobe Photoshop 6.0), a print 
was made and the canal curvature was measured 
and determined by Schneider’s method. In group 
A, instrumentation with rotary instruments was 
carried out according to manufacturer’s instruc-
tions. In group B, instrumentation with manual tech-
nique was carried out with NiTi files using step back 
technique. Upon completion of root canal prepara-
tion in both the groups, post interventional radio-
graph with #30 NiTi master apical file was taken. The 
post interventional radiograph was scanned and 
transferred to the computer. The image magnified 
ten times (Adobe Photoshop 6.0), a print was made 
and the canal curvature measured as determined 
by Schneider’s method. 

The Deviation in canal curvature (degrees) was 
determined by comparing postoperative curvature 
measurements with preoperative values.

Data was analyzed using Statistical Package for 
Social Sciences (SPSS) version 20.0. The difference in 
the pre and post-operative readings of canal 
curvature was compared using Paired samples 
t-test (within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the canal curvature in the 
two groups.  A p-value less than 0.05 were taken as 
statistically significant. Error graphs (Mean with 95% 
confidence intervals for mean) were also made for 
pre-operative and post-operative root canal  
curvature

RESULTS

Root Canal Curvature in group A prepared with 
Rotary instruments was better maintained as com-
pared to group B prepared with Manual instruments 
(Table I). No significant difference was also 

observed between the two groups before proce-
dure for root canal curvature. The average differ-
ence of the curvature in pre and post operation 
was found to be lower among Rotary technique 
when compared with manual technique (p-val-
ue=0.119) (Table II).
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