
In Raman spectrum of Hydroxyapatite phosphate 
group can be seen at 963 cm-1, which is used for 
quantitative analysis. Peaks at 1077 and 1044 are 
the ν3 and at 963 cm-1 is ν1 of P – O. The presence of 
peak at 603 cm-1 indicates the ν4 of the O – P – O7,10,11.
 
Figure 2 shows the Raman spectrum of 
fluoroapatite, in which the peaks at 1046 and 967 
cm-1 shows the ν3 and ν1 stretch of phosphate 
respectively. The peaks at 591 and 437 cm-1 
indicates the ν4 and ν2 bends respectively12.

DISCUSSION

Several studies have been done to find out the 
biocompatibility of HA and none of them shows any 
toxicity, inflammatory response or fibrous tissue 
formation between the implant and the bone. HA 
have poor mechanical properties as all other 
bioactive material. That is why HA cannot be used 
in load bearing applications and is not suitable for 
bone substitute. HA is available in the form of 
porous, dense, granules and coatings. To improve 
the mechanical properties of HA, it can be used 
with metals such as magnesium, zinc, titanium and 
strontium4,5,13. To improve the mechanical properties 
of HA, composites containing HA can be 
synthesized. HA is a highly bioactive material, 
having many clinical applications as bone 
replacements. It is used in dental and orthopaedic 
application for repairing bone defects, immediate 
tooth replacement, alveolar ridge augmentation 
and reconstruction of maxillofacial deformities6. 

HA was first used in 1981 for the filling of periodontal 
lesion, since then it’s been extensively used in 
medical field5. Hydroxyapatite material implants 
cannot be used under heavy loads, such as artificial 
teeth or bones as the fracture toughness of HA is 
very low if compared with human bone. The clinical 
applications of HA are restricted to small unloaded 
implants, powders, coatings and implants in low 
stress bearing areas14, 15. 

The Fluoride in the Fluoroapatite inhibits the 
bacterial growth thus making it the material of 
choice to incorporate in dental restorative 
materials.  Presence of fluoride results in the low 
solubility and good acid resistance which are the 
essential property of a restorative material to survive 
in the harsh oral environment. But the excess 
fluoride may result in fluorosis. Fluoride and 
hydroxide ions share the same charge and almost 
same radius and are able to replace each other in 
the mineral structures16. Chen and Miao have 
incorporated Fluoride in hydroxyapatite to form 
fluorohydroxyapatite and concluded that the 
resultant material have better thermal and 
chemical stability than hydroxyapatite17. 

Sol-gel method is considered more advantageous 
as compared to others because the product 
obtained is pure, homogenous, highly crystalline, 
nano sized and requires comparatively low synthesis 
temperature5-7. The sol-gel process is a wet 
chemical method that does not require too high 
sintering temperature. Molecular mixing of calcium 

and phosphorus can be achieved by this method8. 
There are six stages of sol-gel method, which are 
mixing, gelation, aging, drying, sintering and 
crushing. Calcium and Phosphorus precursors are 
mixed in a molar ratio of 1.67. The mixture is then 
heated and stirred till the white transparent gel is 
obtained. The obtained gel is then dried for 24 hours 
in an air oven. Here a dried porous material is 
obtained which is placed in a furnace for sintering. 
The powder obtained from sintering is then allowed 
to cool and then crushed with the help of mortar 
and pestle to achieve the similar size particles7,8. The 
obtained materials are then observed under FTIR 
and Raman spectroscopy for confirming the 
chemical structure which is a reliable method of 
characterizing the materials chemically18. 

CONCLUSION

In the present study, Hydroxyapatite and 
Fluoroapatite were prepared by sol gel method. Sol 
gel method is proved to be a reliable and simple 
method for the formation of nano sized 
Hydroxyapatite and Fluoroapatite.

ACKNOWLEDGEMENTS

The authors would like to thank to the School of 
Engineering and Materials, Queen Mary University 
of London, London, United Kingdom, for all the help 
during the experiment.

REFERENCES

1. Rehman I, Moshaverinia A, Ansari S, Moshaverinia 
M, Roohpour N, Darr JA. Effects of incorporation of 
hydroxyapatite and fluoroapatite nanobioceramics 
into conventional glass ionomer cements (GIC). 
Acta Biomater 2008;4(2):432-40.
2. Sheikh L, Sinha S, Singhababu YN, Verma V, 
Tripathy S, Nayar S. Traversing the profile of 
biomimetically nanoengineered iron substituted 
hydroxyapatite: synthesis, characterization, 
property evaluation, and drug release modeling. 
RSC Advances 2018;8(35):19389-401.
3. Wong LH, Tio B, Miao X. Functionally graded 
tricalcium phosphate/fluoroapatite composites. 
Mater Sci Eng C 2002;20(1-2):111-5.
4. Aljerf L, Choukaife AE. Hydroxyapatite and 
Fluoroapatite Behavior with pH Change. Int Med J 
2017;24(5):407-10.
5. Sopyan I, Singh R, Hamdi M. Synthesis of nano 
sized hydroxyapatite powder using sol-gel 
technique and its conversion to dense and porous 
bodies. New Delhi, INDE: India National Science 
Academy; 2008. 6 p.
6. Kuriakose TA, Kalkura SN, Palanichamy M, Arivuoli 

D, Dierks K, Bocelli G, et al. Synthesis of 
stoichiometric nano crystalline hydroxyapatite by 
ethanol-based sol-gel technique at low 
temperature. J Cryst Growth 2004;263(1-4):517-23.
7. Kala JBA, T A. Preparation and Characterization 
of Precipitated Nano Hydroxyapatite. AJBAS 
2018;12(2):10-4.
8. Feng W, Mu-sen L, Yu-peng L, Yong-xin Q. A 
simple sol-gel technique for preparing 
hydroxyapatite nanopowders. Material Letter 
2005;59(8-9):916-9.
9. Salehi S, Fathi MH. Fabrication and 
characterization of sol-gel derived 
hydroxyapatite/zirconia composite nanopowders 
with various yttria contents. Ceramics Int 
2010;36(5):1659-67.
10. Kontoyannis CG, Bouropoulos NC, Koutsoukos 
PG. Raman spectroscopy: A tool for the 
quantitative analysis of mineral components of solid 
mixtures. The case of calcium oxalate monohydrate 
and hydroxyapatite. Vib Spectrosc 
1997;15(1):53-60.
11. Rehman IU, Khan AS, Ahmed Z, Edirisinghe MJ, 
Wong FSL. Preparation and characterization of a 
novel bioactive restorative composite based on 
covalently coupled 
polyurethane-nanohydroxyapatite fibres. Acta 
Biomater 2008;4(5):1275-87.
12. Williams Q, Knittle E. Infrared and raman spectra 
of Ca5(PO4)3F2-fluorapatite at high pressures: 
Compression-induced changes in phosphate site 
and Davydov splittings. J Physic Chem Solid 
1996;57(4):417-22.
13. Mardziah CM, Sopyan I, Ramesh S. 
Strontium-Doped Hydroxyapatite Nanopowder via 
Sol-Gel Method: Effect of Strontium Concentration 
and Calcination Temperature on Phase Behavior. 
Trends Biomaterial Artific Organ 2009;23(2):105-13.
14. Suchanek W, Yashima M, Kakihana M, 
Yoshimura M. Hydroxyapatite ceramics with 
selected sintering additives. Biomaterials 
1997;18(13):923-33.
15. Tavakkoli-Gilavan M, Abdizadeh H, 
Golobostanfard MR. Biomineralization behavior of 
e l e c t r o p h o r e t i c - d e p o s i t e d 
hydroxyapatite-tricalcalcium phosphate biphasic 
composite. App Surface Sci 2018;458:988-95.
16. Kanchana P, Sekar C. Influence of sodium 
fluoride on the synthesis of hydroxyapatite by gel 
method. J Cryst Growth 2010;312(6):808-16.
17. Chen Y, Miao X. Thermal and chemical stability 
of fluorohydroxyapatite ceramics with different 
fluorine contents. Biomaterials 2005;26(11):1205-10.
18. Khan S, Privani M, Nathani MA. Chemical 
Characterization of Silorane by FTIR and Raman 
Spectroscopy. Pak J Med Dent 2015;04(03):17-9.

45

ENDOSCOPIC BIOPSY PROVEN 
CO-INFECTION OF HELICOBACTER PYLORI 

AND GIARDIA LAMBLIA IN ADULT 
POPULATION OF KARACHI CITY

Syed Mehmood Hasan1, Asma Shabbir1, Asma Shaikh1, Zareen Irshad1, Tahir Naeem Khan2

1Department of Pathology, Jinnah Sindh Medical University, Karachi
 2Dr. Tahir Laboratory, Karachi.

ORIGINAL ARTICLE

ABSTRACT

Background: Worldwide, the prevalence of pathogenic bacterium Helicobacter pylori (H.pylori) and the 
protozoan parasite Giardia lamblia (G. lamblia) is well known. It is more common in densely populated area 
with poor sanitation in developing countries as compared to developed countries. Although the prevalence 
of these organisms is widely studied in our population but our study is a unique kind in its way where we have 
determined co-infection of H.pylori and G. lamblia in gastric and duodenal biopsies respectively. To know 
the prevalence of H. pylori, G. lamblia and their co-infection in endoscopic biopsy specimen received at Dr. 
Tahir laboratory, Hamdard Medical University, Karachi.

Methods: This prospective study was conducted in the department of Histopathology at Dr. Tahir Laboratory, 
Hamdard Medical University, Karachi during January 2016 - December 2017. All the consecutive cases of 
gastric and duodenal biopsies from the same patient received during 2 years were reviewed. The data 
obtained were subjected to descriptive statistical analysis using SPSS version 22.

Results: A total of 187 gastric and duodenal biopsies (males = 99/52.9%, females = 88/47.0%) (age range = 22 
to 71 years) were received through 2 years of duration. Out of 187 cases, H.pylori was found in 120 (64.1%) 
gastric biopsies, torphozoites of G.lamblia were seen in 42 (22.4%) duodenal biopsies, co-infection of H.pylori 
and G.lamblia was positive in 15 (8.0%)cases whereas no infection was observed by these organisms in 10 
(5.3%) cases.

Conclusion: This study concludes a high prevalence of H. pylori & G. lamblia in our population. Moreover, the 
study also noted co-infection of these organisms in the study area.
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INTRODUCTION

Worldwide, gastrointestinal diseases are major 
causes of morbidity and mortality, particularly in low 
income countries. Co-infections involving different 
pathogens are commonly seen. Several bacteria, 
viruses and parasites are the causative agents of 
these infections. Potential association between 
H.pylori and G. lamblia has been reported by 
several studies from different settings.1-4 However, 

literature shows negligible reports from Pakistan 
mentioning co-infection of H. pylori and G. lamblia.
 
H.pylori is a gram negative bacterium which 
colonizes the gastric mucosa of its human host. It 
gives rise to vague symptoms such as dyspepsia, 
epigastric pain, nausea, vomiting and has been 
associated with chronic gastritis, peptic ulcers and 
gastric cancer.5 Developing countries including 
Pakistan show markedly high prevalence of H. pylori 

infection (70-90%) as compared to developed 
countries (25-50%).6-11 Several non invasive and 
invasive diagnostic tests for H. pylori are implicated. 
Invasive tests include culture, gram stain & special 
stain, detection of urease activity and polymerase 
chain reaction (PCR) using gastric biopsy specimen. 
While noninvasive methods consist of urea breath 
tests (UBT), serology and H. pylori stool antigen test 
(HpsAg).

G. lamblia is one of the most common protozoans 
isolated from gastrointestinal tract. Clinical 
manifestations of giardiasis are abdominal pain, 
diarrhea and dyspepsia. Epidemiological surveys 
have shown that giardiasis is more common in 
children with prevalence of 2-5% in developed 
countries in comparison with high prevalence rate 
of 20-40%  in developing countries including 
Pakistan.12,13 Diagnosis of giardiasis is done by 
investigating different samples that includes stool 
examination, duodenal aspirate sampling or 
endoscopic biopsy which are subjected to 
conventional microscopic methods or highly 
sensitive and specific methods including Enzyme 
linked immunoassay (ELISA) or PCR.

In this study we aim to study the prevalence of H. 
pylori, G. lamblia & their co-infection in adult 
population at a tertiary care centre of Karachi city.

METHODS

The study was conducted in the department of 
Histopathology at Dr. Tahir Laboratory, Hamdard 
Medical University, Karachi during the period of 
2016 to 2017. After patients’ consent, all the 
consecutive cases of gastric and duodenal biopsies 
from the same patient received during this period 
were included in the study. Demographic variables 
including name, age and gender were recorded. 
All the biopsies were routinely grossed, processed 
and sections were stained with Hematoxylin and 
eosin (H and E) to highlight the morphology of the 
tissue. Additionally, to improve the specificity for the 
diagnosis of H. pylori and G. lamblia, the sections 
were subjected to special stains such as Periodic 
Acid Schiff (PAS) & Giemsa. The data obtained was 
subjected to descriptive statistical analysis using 
SPSS version 22.

RESULTS

A total of 187 gastric and duodenal biopsies (males 
= 99/52.9%, females = 88/47.0%) (age range = 22 to 
71 years) were received through 2 years of duration. 
Out of 187 cases, H. pylori was found in 120 (64.1%) 
gastric biopsies, trophozoites of Giardia lamblia 
were seen in 42 (22.4%) duodenal biopsies, co 
infection of H. pylori and G. lamblia was positive in 
15 (8.0%) cases whereas no infection was observed 
by these organisms in 10 (5.3%) cases. (Table 1; 
Figures 1 and 2)

Table 1: Distribution of H.pylori & G. lamblia co 
infection.

Figure 1: Stomach biopsy 40X (Giemsa stain) 
highlighting H. pylori organism.

Figure 2: Duodenal biopsy 20X (H&E stain) showing 
trophozoites of G. lamblia organism.

DISCUSSION

Developing countries are frequently diagnosed with 
co-infection by several different pathogens. H. 
pylorus is recognized as the most important 
causative factor of gastric disorders. G. lamblia is 
considered as the commonest protozoan infection 
in humans. Similar mode of transmission of H. pylori 
and G. lamblia and their strong correlation to socio 
economic status, explains their probability of 
co-infection.14

The present study showed high prevalence of H. 
pylori to be 64.1% in gastric biopsies. This is in 
accordance with other studies in our region and as 

well as from other developing countries where high 
prevalence of H. pylori is recorded.14-17We found no 
significant difference between H. pylori infection 
and gender whereas significant association was 
seen with increasing age which is in agreement with 
another study done in Pakistan.16The current study 
revealed 22.4% prevalence of giardiasis in 
duodenal biopsies. This result was similar to results 
obtained by Ahmed et al. and Eltayeb et al. where 
they detected G. lamblia in stool samples using 
direct wet mount & formal ether concentration 
technique (FECT).18,19 On contrary, studies done in 
Pakistan which recorded giardiasis in duodenal 
biopsies show large variation from 1.8% to 44%.15,20 
The reasons responsible for this variation might be 
due to the size of endoscopic biopsy, staining 
technique and indiscrimination use of antibiotics 
and antiamoebic drugs in Pakistan.20 However, our 
study is in line with the range of prevalence rate of 
giardiasis in developing countries (20-40%) and also 
with other studies from our country where we found 
higher rates of G. lamblia in males as compared to 
females.15,21,22

The present study revealed 8% co-infection by H. 
pylori and G. lamblia. Similarly, Ahmed et al. 
mentioned prevalence rates of co-infection with H. 
pylori and G. lamblia were (5%) in subjects under 
study by using direct wet mount while 9% by FECT.19 
These results are in disagreement with the results of 
Iranian study who observed that co-infections of H. 
pylori & G. lamblia were found in 4 patients out of 
130 (3.8%).23 Moreover, several studies observed 
three fold higher risk of concomitant H. pylori and G. 
lamblia infections compared to non-concomitant 
infection.2-4,24Some investigators reported 
co-infection of H. pylori with gastric giardiasis which 
was invariably associated with gastric atrophy, 
intestinal metaplasia and even with gastric 
carcinoma.14,15A plausible hypothesis is that gastric 
atrophy and intestinal metaplasia which are well 
known complications of H. pylori infection may 
facilitate G. lamblia colonization in stomach.25,26 
Another factor might be the presence of bile reflux 
which acts as a primary growth factor stimulant for 
Giardia.14

In recent years synergistic microbial infections have 
gained a tremendous impact. In this, one microbe 
creates a favorable environment for other. In our 
study we found a synergistic infection of H. pylori 
and G. lamblia. The possible microbial interplay 
among these organisms and to understand their 
interaction with host immune response indeed 
needs to be further investigated.
 

CONCLUSION

 This study concludes a high prevalence of H. pylori 
and G. lamblia in our population. Moreover, we also 
conclude that co-infection of these organisms is 
also noted in the study area.
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In Raman spectrum of Hydroxyapatite phosphate 
group can be seen at 963 cm-1, which is used for 
quantitative analysis. Peaks at 1077 and 1044 are 
the ν3 and at 963 cm-1 is ν1 of P – O. The presence of 
peak at 603 cm-1 indicates the ν4 of the O – P – O7,10,11.
 
Figure 2 shows the Raman spectrum of 
fluoroapatite, in which the peaks at 1046 and 967 
cm-1 shows the ν3 and ν1 stretch of phosphate 
respectively. The peaks at 591 and 437 cm-1 
indicates the ν4 and ν2 bends respectively12.

DISCUSSION

Several studies have been done to find out the 
biocompatibility of HA and none of them shows any 
toxicity, inflammatory response or fibrous tissue 
formation between the implant and the bone. HA 
have poor mechanical properties as all other 
bioactive material. That is why HA cannot be used 
in load bearing applications and is not suitable for 
bone substitute. HA is available in the form of 
porous, dense, granules and coatings. To improve 
the mechanical properties of HA, it can be used 
with metals such as magnesium, zinc, titanium and 
strontium4,5,13. To improve the mechanical properties 
of HA, composites containing HA can be 
synthesized. HA is a highly bioactive material, 
having many clinical applications as bone 
replacements. It is used in dental and orthopaedic 
application for repairing bone defects, immediate 
tooth replacement, alveolar ridge augmentation 
and reconstruction of maxillofacial deformities6. 

HA was first used in 1981 for the filling of periodontal 
lesion, since then it’s been extensively used in 
medical field5. Hydroxyapatite material implants 
cannot be used under heavy loads, such as artificial 
teeth or bones as the fracture toughness of HA is 
very low if compared with human bone. The clinical 
applications of HA are restricted to small unloaded 
implants, powders, coatings and implants in low 
stress bearing areas14, 15. 

The Fluoride in the Fluoroapatite inhibits the 
bacterial growth thus making it the material of 
choice to incorporate in dental restorative 
materials.  Presence of fluoride results in the low 
solubility and good acid resistance which are the 
essential property of a restorative material to survive 
in the harsh oral environment. But the excess 
fluoride may result in fluorosis. Fluoride and 
hydroxide ions share the same charge and almost 
same radius and are able to replace each other in 
the mineral structures16. Chen and Miao have 
incorporated Fluoride in hydroxyapatite to form 
fluorohydroxyapatite and concluded that the 
resultant material have better thermal and 
chemical stability than hydroxyapatite17. 

Sol-gel method is considered more advantageous 
as compared to others because the product 
obtained is pure, homogenous, highly crystalline, 
nano sized and requires comparatively low synthesis 
temperature5-7. The sol-gel process is a wet 
chemical method that does not require too high 
sintering temperature. Molecular mixing of calcium 

and phosphorus can be achieved by this method8. 
There are six stages of sol-gel method, which are 
mixing, gelation, aging, drying, sintering and 
crushing. Calcium and Phosphorus precursors are 
mixed in a molar ratio of 1.67. The mixture is then 
heated and stirred till the white transparent gel is 
obtained. The obtained gel is then dried for 24 hours 
in an air oven. Here a dried porous material is 
obtained which is placed in a furnace for sintering. 
The powder obtained from sintering is then allowed 
to cool and then crushed with the help of mortar 
and pestle to achieve the similar size particles7,8. The 
obtained materials are then observed under FTIR 
and Raman spectroscopy for confirming the 
chemical structure which is a reliable method of 
characterizing the materials chemically18. 

CONCLUSION

In the present study, Hydroxyapatite and 
Fluoroapatite were prepared by sol gel method. Sol 
gel method is proved to be a reliable and simple 
method for the formation of nano sized 
Hydroxyapatite and Fluoroapatite.
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INTRODUCTION

Worldwide, gastrointestinal diseases are major 
causes of morbidity and mortality, particularly in low 
income countries. Co-infections involving different 
pathogens are commonly seen. Several bacteria, 
viruses and parasites are the causative agents of 
these infections. Potential association between 
H.pylori and G. lamblia has been reported by 
several studies from different settings.1-4 However, 

literature shows negligible reports from Pakistan 
mentioning co-infection of H. pylori and G. lamblia.
 
H.pylori is a gram negative bacterium which 
colonizes the gastric mucosa of its human host. It 
gives rise to vague symptoms such as dyspepsia, 
epigastric pain, nausea, vomiting and has been 
associated with chronic gastritis, peptic ulcers and 
gastric cancer.5 Developing countries including 
Pakistan show markedly high prevalence of H. pylori 
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infection (70-90%) as compared to developed 
countries (25-50%).6-11 Several non invasive and 
invasive diagnostic tests for H. pylori are implicated. 
Invasive tests include culture, gram stain & special 
stain, detection of urease activity and polymerase 
chain reaction (PCR) using gastric biopsy specimen. 
While noninvasive methods consist of urea breath 
tests (UBT), serology and H. pylori stool antigen test 
(HpsAg).

G. lamblia is one of the most common protozoans 
isolated from gastrointestinal tract. Clinical 
manifestations of giardiasis are abdominal pain, 
diarrhea and dyspepsia. Epidemiological surveys 
have shown that giardiasis is more common in 
children with prevalence of 2-5% in developed 
countries in comparison with high prevalence rate 
of 20-40%  in developing countries including 
Pakistan.12,13 Diagnosis of giardiasis is done by 
investigating different samples that includes stool 
examination, duodenal aspirate sampling or 
endoscopic biopsy which are subjected to 
conventional microscopic methods or highly 
sensitive and specific methods including Enzyme 
linked immunoassay (ELISA) or PCR.

In this study we aim to study the prevalence of H. 
pylori, G. lamblia & their co-infection in adult 
population at a tertiary care centre of Karachi city.

METHODS

The study was conducted in the department of 
Histopathology at Dr. Tahir Laboratory, Hamdard 
Medical University, Karachi during the period of 
2016 to 2017. After patients’ consent, all the 
consecutive cases of gastric and duodenal biopsies 
from the same patient received during this period 
were included in the study. Demographic variables 
including name, age and gender were recorded. 
All the biopsies were routinely grossed, processed 
and sections were stained with Hematoxylin and 
eosin (H and E) to highlight the morphology of the 
tissue. Additionally, to improve the specificity for the 
diagnosis of H. pylori and G. lamblia, the sections 
were subjected to special stains such as Periodic 
Acid Schiff (PAS) & Giemsa. The data obtained was 
subjected to descriptive statistical analysis using 
SPSS version 22.

RESULTS

A total of 187 gastric and duodenal biopsies (males 
= 99/52.9%, females = 88/47.0%) (age range = 22 to 
71 years) were received through 2 years of duration. 
Out of 187 cases, H. pylori was found in 120 (64.1%) 
gastric biopsies, trophozoites of Giardia lamblia 
were seen in 42 (22.4%) duodenal biopsies, co 
infection of H. pylori and G. lamblia was positive in 
15 (8.0%) cases whereas no infection was observed 
by these organisms in 10 (5.3%) cases. (Table 1; 
Figures 1 and 2)

Table 1: Distribution of H.pylori & G. lamblia co 
infection.

Figure 1: Stomach biopsy 40X (Giemsa stain) 
highlighting H. pylori organism.

Figure 2: Duodenal biopsy 20X (H&E stain) showing 
trophozoites of G. lamblia organism.

DISCUSSION

Developing countries are frequently diagnosed with 
co-infection by several different pathogens. H. 
pylorus is recognized as the most important 
causative factor of gastric disorders. G. lamblia is 
considered as the commonest protozoan infection 
in humans. Similar mode of transmission of H. pylori 
and G. lamblia and their strong correlation to socio 
economic status, explains their probability of 
co-infection.14

The present study showed high prevalence of H. 
pylori to be 64.1% in gastric biopsies. This is in 
accordance with other studies in our region and as 

 H.Pylori 
+ve 

H. Pylori 
-ve 

Total 

G.lamblia +ve 15 42 57 

G. lamblia -ve 120 10 130 

Total 135 52 187 

well as from other developing countries where high 
prevalence of H. pylori is recorded.14-17We found no 
significant difference between H. pylori infection 
and gender whereas significant association was 
seen with increasing age which is in agreement with 
another study done in Pakistan.16The current study 
revealed 22.4% prevalence of giardiasis in 
duodenal biopsies. This result was similar to results 
obtained by Ahmed et al. and Eltayeb et al. where 
they detected G. lamblia in stool samples using 
direct wet mount & formal ether concentration 
technique (FECT).18,19 On contrary, studies done in 
Pakistan which recorded giardiasis in duodenal 
biopsies show large variation from 1.8% to 44%.15,20 
The reasons responsible for this variation might be 
due to the size of endoscopic biopsy, staining 
technique and indiscrimination use of antibiotics 
and antiamoebic drugs in Pakistan.20 However, our 
study is in line with the range of prevalence rate of 
giardiasis in developing countries (20-40%) and also 
with other studies from our country where we found 
higher rates of G. lamblia in males as compared to 
females.15,21,22

The present study revealed 8% co-infection by H. 
pylori and G. lamblia. Similarly, Ahmed et al. 
mentioned prevalence rates of co-infection with H. 
pylori and G. lamblia were (5%) in subjects under 
study by using direct wet mount while 9% by FECT.19 
These results are in disagreement with the results of 
Iranian study who observed that co-infections of H. 
pylori & G. lamblia were found in 4 patients out of 
130 (3.8%).23 Moreover, several studies observed 
three fold higher risk of concomitant H. pylori and G. 
lamblia infections compared to non-concomitant 
infection.2-4,24Some investigators reported 
co-infection of H. pylori with gastric giardiasis which 
was invariably associated with gastric atrophy, 
intestinal metaplasia and even with gastric 
carcinoma.14,15A plausible hypothesis is that gastric 
atrophy and intestinal metaplasia which are well 
known complications of H. pylori infection may 
facilitate G. lamblia colonization in stomach.25,26 
Another factor might be the presence of bile reflux 
which acts as a primary growth factor stimulant for 
Giardia.14

In recent years synergistic microbial infections have 
gained a tremendous impact. In this, one microbe 
creates a favorable environment for other. In our 
study we found a synergistic infection of H. pylori 
and G. lamblia. The possible microbial interplay 
among these organisms and to understand their 
interaction with host immune response indeed 
needs to be further investigated.
 

CONCLUSION

 This study concludes a high prevalence of H. pylori 
and G. lamblia in our population. Moreover, we also 
conclude that co-infection of these organisms is 
also noted in the study area.
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In Raman spectrum of Hydroxyapatite phosphate 
group can be seen at 963 cm-1, which is used for 
quantitative analysis. Peaks at 1077 and 1044 are 
the ν3 and at 963 cm-1 is ν1 of P – O. The presence of 
peak at 603 cm-1 indicates the ν4 of the O – P – O7,10,11.
 
Figure 2 shows the Raman spectrum of 
fluoroapatite, in which the peaks at 1046 and 967 
cm-1 shows the ν3 and ν1 stretch of phosphate 
respectively. The peaks at 591 and 437 cm-1 
indicates the ν4 and ν2 bends respectively12.

DISCUSSION

Several studies have been done to find out the 
biocompatibility of HA and none of them shows any 
toxicity, inflammatory response or fibrous tissue 
formation between the implant and the bone. HA 
have poor mechanical properties as all other 
bioactive material. That is why HA cannot be used 
in load bearing applications and is not suitable for 
bone substitute. HA is available in the form of 
porous, dense, granules and coatings. To improve 
the mechanical properties of HA, it can be used 
with metals such as magnesium, zinc, titanium and 
strontium4,5,13. To improve the mechanical properties 
of HA, composites containing HA can be 
synthesized. HA is a highly bioactive material, 
having many clinical applications as bone 
replacements. It is used in dental and orthopaedic 
application for repairing bone defects, immediate 
tooth replacement, alveolar ridge augmentation 
and reconstruction of maxillofacial deformities6. 

HA was first used in 1981 for the filling of periodontal 
lesion, since then it’s been extensively used in 
medical field5. Hydroxyapatite material implants 
cannot be used under heavy loads, such as artificial 
teeth or bones as the fracture toughness of HA is 
very low if compared with human bone. The clinical 
applications of HA are restricted to small unloaded 
implants, powders, coatings and implants in low 
stress bearing areas14, 15. 

The Fluoride in the Fluoroapatite inhibits the 
bacterial growth thus making it the material of 
choice to incorporate in dental restorative 
materials.  Presence of fluoride results in the low 
solubility and good acid resistance which are the 
essential property of a restorative material to survive 
in the harsh oral environment. But the excess 
fluoride may result in fluorosis. Fluoride and 
hydroxide ions share the same charge and almost 
same radius and are able to replace each other in 
the mineral structures16. Chen and Miao have 
incorporated Fluoride in hydroxyapatite to form 
fluorohydroxyapatite and concluded that the 
resultant material have better thermal and 
chemical stability than hydroxyapatite17. 

Sol-gel method is considered more advantageous 
as compared to others because the product 
obtained is pure, homogenous, highly crystalline, 
nano sized and requires comparatively low synthesis 
temperature5-7. The sol-gel process is a wet 
chemical method that does not require too high 
sintering temperature. Molecular mixing of calcium 

and phosphorus can be achieved by this method8. 
There are six stages of sol-gel method, which are 
mixing, gelation, aging, drying, sintering and 
crushing. Calcium and Phosphorus precursors are 
mixed in a molar ratio of 1.67. The mixture is then 
heated and stirred till the white transparent gel is 
obtained. The obtained gel is then dried for 24 hours 
in an air oven. Here a dried porous material is 
obtained which is placed in a furnace for sintering. 
The powder obtained from sintering is then allowed 
to cool and then crushed with the help of mortar 
and pestle to achieve the similar size particles7,8. The 
obtained materials are then observed under FTIR 
and Raman spectroscopy for confirming the 
chemical structure which is a reliable method of 
characterizing the materials chemically18. 

CONCLUSION

In the present study, Hydroxyapatite and 
Fluoroapatite were prepared by sol gel method. Sol 
gel method is proved to be a reliable and simple 
method for the formation of nano sized 
Hydroxyapatite and Fluoroapatite.
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INTRODUCTION

Worldwide, gastrointestinal diseases are major 
causes of morbidity and mortality, particularly in low 
income countries. Co-infections involving different 
pathogens are commonly seen. Several bacteria, 
viruses and parasites are the causative agents of 
these infections. Potential association between 
H.pylori and G. lamblia has been reported by 
several studies from different settings.1-4 However, 

literature shows negligible reports from Pakistan 
mentioning co-infection of H. pylori and G. lamblia.
 
H.pylori is a gram negative bacterium which 
colonizes the gastric mucosa of its human host. It 
gives rise to vague symptoms such as dyspepsia, 
epigastric pain, nausea, vomiting and has been 
associated with chronic gastritis, peptic ulcers and 
gastric cancer.5 Developing countries including 
Pakistan show markedly high prevalence of H. pylori 

infection (70-90%) as compared to developed 
countries (25-50%).6-11 Several non invasive and 
invasive diagnostic tests for H. pylori are implicated. 
Invasive tests include culture, gram stain & special 
stain, detection of urease activity and polymerase 
chain reaction (PCR) using gastric biopsy specimen. 
While noninvasive methods consist of urea breath 
tests (UBT), serology and H. pylori stool antigen test 
(HpsAg).

G. lamblia is one of the most common protozoans 
isolated from gastrointestinal tract. Clinical 
manifestations of giardiasis are abdominal pain, 
diarrhea and dyspepsia. Epidemiological surveys 
have shown that giardiasis is more common in 
children with prevalence of 2-5% in developed 
countries in comparison with high prevalence rate 
of 20-40%  in developing countries including 
Pakistan.12,13 Diagnosis of giardiasis is done by 
investigating different samples that includes stool 
examination, duodenal aspirate sampling or 
endoscopic biopsy which are subjected to 
conventional microscopic methods or highly 
sensitive and specific methods including Enzyme 
linked immunoassay (ELISA) or PCR.

In this study we aim to study the prevalence of H. 
pylori, G. lamblia & their co-infection in adult 
population at a tertiary care centre of Karachi city.

METHODS

The study was conducted in the department of 
Histopathology at Dr. Tahir Laboratory, Hamdard 
Medical University, Karachi during the period of 
2016 to 2017. After patients’ consent, all the 
consecutive cases of gastric and duodenal biopsies 
from the same patient received during this period 
were included in the study. Demographic variables 
including name, age and gender were recorded. 
All the biopsies were routinely grossed, processed 
and sections were stained with Hematoxylin and 
eosin (H and E) to highlight the morphology of the 
tissue. Additionally, to improve the specificity for the 
diagnosis of H. pylori and G. lamblia, the sections 
were subjected to special stains such as Periodic 
Acid Schiff (PAS) & Giemsa. The data obtained was 
subjected to descriptive statistical analysis using 
SPSS version 22.

RESULTS

A total of 187 gastric and duodenal biopsies (males 
= 99/52.9%, females = 88/47.0%) (age range = 22 to 
71 years) were received through 2 years of duration. 
Out of 187 cases, H. pylori was found in 120 (64.1%) 
gastric biopsies, trophozoites of Giardia lamblia 
were seen in 42 (22.4%) duodenal biopsies, co 
infection of H. pylori and G. lamblia was positive in 
15 (8.0%) cases whereas no infection was observed 
by these organisms in 10 (5.3%) cases. (Table 1; 
Figures 1 and 2)

Table 1: Distribution of H.pylori & G. lamblia co 
infection.

Figure 1: Stomach biopsy 40X (Giemsa stain) 
highlighting H. pylori organism.

Figure 2: Duodenal biopsy 20X (H&E stain) showing 
trophozoites of G. lamblia organism.

DISCUSSION

Developing countries are frequently diagnosed with 
co-infection by several different pathogens. H. 
pylorus is recognized as the most important 
causative factor of gastric disorders. G. lamblia is 
considered as the commonest protozoan infection 
in humans. Similar mode of transmission of H. pylori 
and G. lamblia and their strong correlation to socio 
economic status, explains their probability of 
co-infection.14

The present study showed high prevalence of H. 
pylori to be 64.1% in gastric biopsies. This is in 
accordance with other studies in our region and as 

well as from other developing countries where high 
prevalence of H. pylori is recorded.14-17We found no 
significant difference between H. pylori infection 
and gender whereas significant association was 
seen with increasing age which is in agreement with 
another study done in Pakistan.16The current study 
revealed 22.4% prevalence of giardiasis in 
duodenal biopsies. This result was similar to results 
obtained by Ahmed et al. and Eltayeb et al. where 
they detected G. lamblia in stool samples using 
direct wet mount & formal ether concentration 
technique (FECT).18,19 On contrary, studies done in 
Pakistan which recorded giardiasis in duodenal 
biopsies show large variation from 1.8% to 44%.15,20 
The reasons responsible for this variation might be 
due to the size of endoscopic biopsy, staining 
technique and indiscrimination use of antibiotics 
and antiamoebic drugs in Pakistan.20 However, our 
study is in line with the range of prevalence rate of 
giardiasis in developing countries (20-40%) and also 
with other studies from our country where we found 
higher rates of G. lamblia in males as compared to 
females.15,21,22

The present study revealed 8% co-infection by H. 
pylori and G. lamblia. Similarly, Ahmed et al. 
mentioned prevalence rates of co-infection with H. 
pylori and G. lamblia were (5%) in subjects under 
study by using direct wet mount while 9% by FECT.19 
These results are in disagreement with the results of 
Iranian study who observed that co-infections of H. 
pylori & G. lamblia were found in 4 patients out of 
130 (3.8%).23 Moreover, several studies observed 
three fold higher risk of concomitant H. pylori and G. 
lamblia infections compared to non-concomitant 
infection.2-4,24Some investigators reported 
co-infection of H. pylori with gastric giardiasis which 
was invariably associated with gastric atrophy, 
intestinal metaplasia and even with gastric 
carcinoma.14,15A plausible hypothesis is that gastric 
atrophy and intestinal metaplasia which are well 
known complications of H. pylori infection may 
facilitate G. lamblia colonization in stomach.25,26 
Another factor might be the presence of bile reflux 
which acts as a primary growth factor stimulant for 
Giardia.14

In recent years synergistic microbial infections have 
gained a tremendous impact. In this, one microbe 
creates a favorable environment for other. In our 
study we found a synergistic infection of H. pylori 
and G. lamblia. The possible microbial interplay 
among these organisms and to understand their 
interaction with host immune response indeed 
needs to be further investigated.
 

CONCLUSION

 This study concludes a high prevalence of H. pylori 
and G. lamblia in our population. Moreover, we also 
conclude that co-infection of these organisms is 
also noted in the study area.
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In Raman spectrum of Hydroxyapatite phosphate 
group can be seen at 963 cm-1, which is used for 
quantitative analysis. Peaks at 1077 and 1044 are 
the ν3 and at 963 cm-1 is ν1 of P – O. The presence of 
peak at 603 cm-1 indicates the ν4 of the O – P – O7,10,11.
 
Figure 2 shows the Raman spectrum of 
fluoroapatite, in which the peaks at 1046 and 967 
cm-1 shows the ν3 and ν1 stretch of phosphate 
respectively. The peaks at 591 and 437 cm-1 
indicates the ν4 and ν2 bends respectively12.

DISCUSSION

Several studies have been done to find out the 
biocompatibility of HA and none of them shows any 
toxicity, inflammatory response or fibrous tissue 
formation between the implant and the bone. HA 
have poor mechanical properties as all other 
bioactive material. That is why HA cannot be used 
in load bearing applications and is not suitable for 
bone substitute. HA is available in the form of 
porous, dense, granules and coatings. To improve 
the mechanical properties of HA, it can be used 
with metals such as magnesium, zinc, titanium and 
strontium4,5,13. To improve the mechanical properties 
of HA, composites containing HA can be 
synthesized. HA is a highly bioactive material, 
having many clinical applications as bone 
replacements. It is used in dental and orthopaedic 
application for repairing bone defects, immediate 
tooth replacement, alveolar ridge augmentation 
and reconstruction of maxillofacial deformities6. 

HA was first used in 1981 for the filling of periodontal 
lesion, since then it’s been extensively used in 
medical field5. Hydroxyapatite material implants 
cannot be used under heavy loads, such as artificial 
teeth or bones as the fracture toughness of HA is 
very low if compared with human bone. The clinical 
applications of HA are restricted to small unloaded 
implants, powders, coatings and implants in low 
stress bearing areas14, 15. 

The Fluoride in the Fluoroapatite inhibits the 
bacterial growth thus making it the material of 
choice to incorporate in dental restorative 
materials.  Presence of fluoride results in the low 
solubility and good acid resistance which are the 
essential property of a restorative material to survive 
in the harsh oral environment. But the excess 
fluoride may result in fluorosis. Fluoride and 
hydroxide ions share the same charge and almost 
same radius and are able to replace each other in 
the mineral structures16. Chen and Miao have 
incorporated Fluoride in hydroxyapatite to form 
fluorohydroxyapatite and concluded that the 
resultant material have better thermal and 
chemical stability than hydroxyapatite17. 

Sol-gel method is considered more advantageous 
as compared to others because the product 
obtained is pure, homogenous, highly crystalline, 
nano sized and requires comparatively low synthesis 
temperature5-7. The sol-gel process is a wet 
chemical method that does not require too high 
sintering temperature. Molecular mixing of calcium 

and phosphorus can be achieved by this method8. 
There are six stages of sol-gel method, which are 
mixing, gelation, aging, drying, sintering and 
crushing. Calcium and Phosphorus precursors are 
mixed in a molar ratio of 1.67. The mixture is then 
heated and stirred till the white transparent gel is 
obtained. The obtained gel is then dried for 24 hours 
in an air oven. Here a dried porous material is 
obtained which is placed in a furnace for sintering. 
The powder obtained from sintering is then allowed 
to cool and then crushed with the help of mortar 
and pestle to achieve the similar size particles7,8. The 
obtained materials are then observed under FTIR 
and Raman spectroscopy for confirming the 
chemical structure which is a reliable method of 
characterizing the materials chemically18. 

CONCLUSION

In the present study, Hydroxyapatite and 
Fluoroapatite were prepared by sol gel method. Sol 
gel method is proved to be a reliable and simple 
method for the formation of nano sized 
Hydroxyapatite and Fluoroapatite.
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INTRODUCTION

Worldwide, gastrointestinal diseases are major 
causes of morbidity and mortality, particularly in low 
income countries. Co-infections involving different 
pathogens are commonly seen. Several bacteria, 
viruses and parasites are the causative agents of 
these infections. Potential association between 
H.pylori and G. lamblia has been reported by 
several studies from different settings.1-4 However, 

literature shows negligible reports from Pakistan 
mentioning co-infection of H. pylori and G. lamblia.
 
H.pylori is a gram negative bacterium which 
colonizes the gastric mucosa of its human host. It 
gives rise to vague symptoms such as dyspepsia, 
epigastric pain, nausea, vomiting and has been 
associated with chronic gastritis, peptic ulcers and 
gastric cancer.5 Developing countries including 
Pakistan show markedly high prevalence of H. pylori 

infection (70-90%) as compared to developed 
countries (25-50%).6-11 Several non invasive and 
invasive diagnostic tests for H. pylori are implicated. 
Invasive tests include culture, gram stain & special 
stain, detection of urease activity and polymerase 
chain reaction (PCR) using gastric biopsy specimen. 
While noninvasive methods consist of urea breath 
tests (UBT), serology and H. pylori stool antigen test 
(HpsAg).

G. lamblia is one of the most common protozoans 
isolated from gastrointestinal tract. Clinical 
manifestations of giardiasis are abdominal pain, 
diarrhea and dyspepsia. Epidemiological surveys 
have shown that giardiasis is more common in 
children with prevalence of 2-5% in developed 
countries in comparison with high prevalence rate 
of 20-40%  in developing countries including 
Pakistan.12,13 Diagnosis of giardiasis is done by 
investigating different samples that includes stool 
examination, duodenal aspirate sampling or 
endoscopic biopsy which are subjected to 
conventional microscopic methods or highly 
sensitive and specific methods including Enzyme 
linked immunoassay (ELISA) or PCR.

In this study we aim to study the prevalence of H. 
pylori, G. lamblia & their co-infection in adult 
population at a tertiary care centre of Karachi city.

METHODS

The study was conducted in the department of 
Histopathology at Dr. Tahir Laboratory, Hamdard 
Medical University, Karachi during the period of 
2016 to 2017. After patients’ consent, all the 
consecutive cases of gastric and duodenal biopsies 
from the same patient received during this period 
were included in the study. Demographic variables 
including name, age and gender were recorded. 
All the biopsies were routinely grossed, processed 
and sections were stained with Hematoxylin and 
eosin (H and E) to highlight the morphology of the 
tissue. Additionally, to improve the specificity for the 
diagnosis of H. pylori and G. lamblia, the sections 
were subjected to special stains such as Periodic 
Acid Schiff (PAS) & Giemsa. The data obtained was 
subjected to descriptive statistical analysis using 
SPSS version 22.

RESULTS

A total of 187 gastric and duodenal biopsies (males 
= 99/52.9%, females = 88/47.0%) (age range = 22 to 
71 years) were received through 2 years of duration. 
Out of 187 cases, H. pylori was found in 120 (64.1%) 
gastric biopsies, trophozoites of Giardia lamblia 
were seen in 42 (22.4%) duodenal biopsies, co 
infection of H. pylori and G. lamblia was positive in 
15 (8.0%) cases whereas no infection was observed 
by these organisms in 10 (5.3%) cases. (Table 1; 
Figures 1 and 2)

Table 1: Distribution of H.pylori & G. lamblia co 
infection.

Figure 1: Stomach biopsy 40X (Giemsa stain) 
highlighting H. pylori organism.

Figure 2: Duodenal biopsy 20X (H&E stain) showing 
trophozoites of G. lamblia organism.

DISCUSSION

Developing countries are frequently diagnosed with 
co-infection by several different pathogens. H. 
pylorus is recognized as the most important 
causative factor of gastric disorders. G. lamblia is 
considered as the commonest protozoan infection 
in humans. Similar mode of transmission of H. pylori 
and G. lamblia and their strong correlation to socio 
economic status, explains their probability of 
co-infection.14

The present study showed high prevalence of H. 
pylori to be 64.1% in gastric biopsies. This is in 
accordance with other studies in our region and as 

well as from other developing countries where high 
prevalence of H. pylori is recorded.14-17We found no 
significant difference between H. pylori infection 
and gender whereas significant association was 
seen with increasing age which is in agreement with 
another study done in Pakistan.16The current study 
revealed 22.4% prevalence of giardiasis in 
duodenal biopsies. This result was similar to results 
obtained by Ahmed et al. and Eltayeb et al. where 
they detected G. lamblia in stool samples using 
direct wet mount & formal ether concentration 
technique (FECT).18,19 On contrary, studies done in 
Pakistan which recorded giardiasis in duodenal 
biopsies show large variation from 1.8% to 44%.15,20 
The reasons responsible for this variation might be 
due to the size of endoscopic biopsy, staining 
technique and indiscrimination use of antibiotics 
and antiamoebic drugs in Pakistan.20 However, our 
study is in line with the range of prevalence rate of 
giardiasis in developing countries (20-40%) and also 
with other studies from our country where we found 
higher rates of G. lamblia in males as compared to 
females.15,21,22

The present study revealed 8% co-infection by H. 
pylori and G. lamblia. Similarly, Ahmed et al. 
mentioned prevalence rates of co-infection with H. 
pylori and G. lamblia were (5%) in subjects under 
study by using direct wet mount while 9% by FECT.19 
These results are in disagreement with the results of 
Iranian study who observed that co-infections of H. 
pylori & G. lamblia were found in 4 patients out of 
130 (3.8%).23 Moreover, several studies observed 
three fold higher risk of concomitant H. pylori and G. 
lamblia infections compared to non-concomitant 
infection.2-4,24Some investigators reported 
co-infection of H. pylori with gastric giardiasis which 
was invariably associated with gastric atrophy, 
intestinal metaplasia and even with gastric 
carcinoma.14,15A plausible hypothesis is that gastric 
atrophy and intestinal metaplasia which are well 
known complications of H. pylori infection may 
facilitate G. lamblia colonization in stomach.25,26 
Another factor might be the presence of bile reflux 
which acts as a primary growth factor stimulant for 
Giardia.14

In recent years synergistic microbial infections have 
gained a tremendous impact. In this, one microbe 
creates a favorable environment for other. In our 
study we found a synergistic infection of H. pylori 
and G. lamblia. The possible microbial interplay 
among these organisms and to understand their 
interaction with host immune response indeed 
needs to be further investigated.
 

CONCLUSION

 This study concludes a high prevalence of H. pylori 
and G. lamblia in our population. Moreover, we also 
conclude that co-infection of these organisms is 
also noted in the study area.
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