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DISCUSSION
Post-operative chronic pain is a significant issue after 
inguinal hernia repair, affecting 8% to 16% of 
patients within six months and negatively impacting 
their quality of life7, 16. To address this, the current 
study compared the effectiveness of using triamcin-
olone acetonide along with lidocaine versus 
lidocaine alone for chronic pain after Lichtenstein 
repair. Lidocaine, a local anesthetic, blocks nerve 
signals and provides analgesia, while triamcinolone 
acetonide, a corticosteroid, reduces inflammation 
at the surgical site 5, 14, 17, 18. The current study findings 
showed that patients receiving triamcinolone 
acetonide with lidocaine experienced significantly 
lower chronic pain at different time points com-
pared to those who received lidocaine alone, 
suggesting that this intervention consistently 
reduced postoperative pain at 1st week, 1st month, 
and 3rd month. The study's results indicate the 
potential benefits of using this combination to 
improve the post-operative experience for patients 
undergoing inguinal hernioplasty.

Other studies have also demonstrated the effective-
ness of using local anesthesia with steroids to treat 
different types of pain 10, 19-22. the study by Geh et al. 

showed successful outcomes in managing musculo-
skeletal pain in 80% of patients with minimal compli-
cations13. Amjad et al. found that combining local 
anesthesia with triamcinolone acetonide provided 
superior pain relief for patients with postherpetic 
neuralgia compared to local anesthesia alone14. 
Emperumal et al. reported positive results in manag-
ing temporomandibular joint pain through intra-ar-
ticular injections of triamcinolone acetonide along-
side lidocaine15. 

The study by Verhagen et al. compared a combina-
tion of corticosteroids, lidocaine, and hyaluronic 
acid and a neurectomy over six weeks for the treat-
ment of chronic pain. They found baseline pain 
score was similar in both groups (p=0.86), however, 
the success rate of neurectomy was significantly 
higher than combination therapy (p=0.001) 23. 
Furthermore, Bahari et al. discovered that combin-
ing triamcinolone acetonide with bupivacaine 
resulted in significantly lower pain scores, reduced 
opiate requirements in the first 24 hours post-surgery, 
and shorter inpatient stays after lumbar discectomy, 
compared to other groups using only one of these 
agents or a control22. Similarly, Boelens et al. evaluat-
ed a diagnostic workup and treatment protocol for 

chronic abdominal pain caused by suspected ante-
rior cutaneous nerve entrapment syndrome 
(ACNES). They found that trigger point lidocaine 
injections with corticosteroids provided significant 
pain reduction in a majority of patients, and neurec-
tomy was effective for refractory cases21. 

The administration of local anesthesia with steroids 
for the management of pain is not only efficacious 
but also offers various advantages as compared to 
traditional pain medications like NSAIDs and opioids 
10, 19, 20. While NSAIDs and opioids can temporarily 
relieve pain, they are significantly associated with 
various side effects like sedation, vomiting, nausea, 
and addiction to opioids. In contrast, local anesthe-
sia with steroids acts directly at the pain side, 
minimizing systemic adverse effects and decreasing 
the requirement for systemic pain medications10, 19, 20, 

24, 25. Furthermore, the use of local anesthesia with 
steroids can lead to improved post-operative recov-
ery and reduced hospital stay. Effective pain man-
agement is closely linked to patient satisfaction and 
faster recovery, as patients experience less discom-
fort and are better able to engage in early mobiliza-
tion and physical activity. The shorter hospital stay 
can also contribute to cost savings for both patients 
and healthcare facilities 10, 19, 20, 24, 25.
 
It is important to recognize some of the study's short-
comings. Firstly, because just one center was includ-
ed in the research, it's possible that the results 
cannot be applied to other healthcare environ-
ments. Second, the study's sample size was quite 
small, which might have affected the results' statisti-
cal power. Larger multicenter trials are required to 
verify the findings and evaluate the efficacy of the 
intervention in a range of patient demographics.

CONCLUSION
The combination of lidocaine with triamcinolone 
acetonide emerges as a robust strategy for effec-
tively managing chronic post-operative pain in 
patients undergoing inguinal hernioplasty. This 
strategy presents a meaningful advancement in 
pain management, demonstrating its potential to 
lessen pain and improve patient recovery after the 
surgical procedure. 
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ABSTRACT

Background: The incorporation of certain antimicrobial materials is an effective way to prevent early 
carious lesions. The additive effect of improving hygiene habits and using antimicrobial toothpaste 
for brushing can lead to the prevention of tooth decay. This study aimed to check the anti-cariogen-
ic activity against Streptococcus mutants and Lactobacillus. acidophilus of six commercially avail-
able toothpastes using the Agar well diffusion method.

Methods: The antimicrobial efficacy of different dentifrices was determined using the modified agar 
well diffusion method. Each dentifrice was separately plated in triplicates and the experiment was 
repeated thrice. Agar plates were inoculated with 20uL of 24h broth cultures of each bacterial 
isolate, 0.2mL of the respective dentifrice was introduced into each of the three wells and distilled 
water was introduced into the last well as control. The plates were incubated at 37 o C for 48 hours. 
Statistical analysis was done using the statistical package, SPSS, by applying one-way ANOVA and 
post-hoc Tuckey test.

Results: All the experimental toothpaste groups being tested in this study presented antimicrobial 
activity against both bacterial pathogens, however, each differed in its efficacy. Comparison 
between different groups displayed significant results (p-value < 0.001). Among all the groups, 
Doctor’s toothpaste showed the highest antimicrobial activity (Mean + SD) (34.16 +1.47) against S. 
mutans whereas the Paradontax showed the minimalist antimicrobial activity (12.3 + 5.2).
 
Conclusion: Doctors' toothpaste showed the best anti-bacterial effect against both bacteria, while 
Paradontax showed the least activity.
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INTRODUCTION
In many developing countries, many dental prob-
lems are due to microbial infection 1. Oral Health of 
an individual correlates directly to a person’s gener-
al well-being 2. Dental caries is regarded as a local-
ized infectious process that leads to the destruction 
of the dental hard tissue. It is initiated by the build-up 
of dental plaque3. Dental caries has a complex 
etiology and deals with loss of tooth structure owing 
to acids produced by certain bacteria 4. Strepto-
coccus mutants (S. mutants) have been considered 
as the main culprit behind enamel dissolution along 
with Lactobacillus acidophilus (L. acidophilus) being 
involved in dentin decay5.

The process of cavity formation is a preventable 
condition, nonetheless still prevalent in numerous 
developing countries due to insufficient awareness 
regarding oral hygiene maintenance. If left untreat-
ed, cariogenic activity aggravates and can lead to 
serious implications such as pain and sensitivity 5,6. In 
various individuals, the customary method of oral 
hygiene maintenance which is tooth brushing, is 
usually not sufficient to provide a consistent level of 
plaque control 7. Consequently, antimicrobial or 
antibacterial agents are incorporated as a mean of 
potential prophylactic method of reducing 
plaque-mediated disease.  Their use may help in 
reducing the levels of oral bacteria, specifically 
Streptococcus mutans6,8. 

Generally, toothpaste contains 20 to 40% water and 
50% abrasives that include aluminum hydroxide, 
calcium hydrogen phosphate, calcium carbonate, 
silica, and hydroxyapatite 9,10. The content of fluoride 
is up to 1450ppm which is mainly in the form of 
sodium fluoride. Triclosan is used as an antibacterial 
agent conventionally, however, fluoride can also 
impart antibacterial action. Frequently the tooth-
pastes available in the market contain fluoride and 
cleansers 11. The incorporation of certain antimicro-
bial materials is an effective way to prevent early 
carious lesions. Some of these toothpaste claim to 
be anti-cavity and enhance the repair process as 
well. The additive effect of improving hygiene habits 
and using antimicrobial toothpaste for brushing can 
lead to the prevention of tooth decay12. 

Triclosan is regarded as a low-toxicity, non-ionic 
phenolic derivative with a wide spectrum of antimi-
crobial activity. It has been successfully incorporat-
ed into toothpaste and mouth rinses, resulting in 
moderate but distinct positive effects on both 
dental biofilm and marginal inflammation or gingivi-
tis 13.  The evidence indicates that the ingredients in 
the formula of triclosan-containing mouthwashes, 
including vehicle and other active substances, may 
influence its antimicrobial activity, and consequent-
ly its clinical efficiency 14. At present triclosan is the 
active ingredient in many oral hygiene formulations 

due to its ability to block the synthesis of fatty acids 
by inhibiting the enoyl-acyl carrier protein reductase 
enzyme 15.

Dentifrices need to contain various antimicrobial 
agents to reduce, control, and prevent different 
kinds of dental diseases. Many dentifrices claim to 
have antimicrobial properties but very little research 
has been conducted to investigate these claims. 
Based on this scanty information, the present study 
was designed 1,16. This study aimed to check the 
anti-cariogenic activity against S. mutans and L. 
acidophilus of six commercially available tooth-
paste using the Agar well diffusion method. Zones of 
inhibitions were measured to assess the efficacy of 
these toothpastes against two of the major cario-
genic pathogens.

METHODS
Pure cultures of streptococcus mutans ATCC no. 
25175 and Lactobacillus acidophilus ATCC no. 4356 
were purchased from Oxoid company. Cultures of S. 
mutans and L. acidophilus were obtained in dehy-
drated form and after rehydration, were cultured in 
BHI broth for 24 hours at 37 °C.

Six toothpaste brands were randomly selected based 
on their popularity of use within our general popula-
tion. They were purchased from a local pharmacy. 
The selected dentifrices were used in a specific 
amount (2 gm), as recommended by general dental 
surgeons for daily use. Mueller-Hilton agar plates were 
prepared separately to assess the antimicrobial effica-
cy of dentifrices against these pathogens. All of the 
other regents and chemicals employed were of 
analytical grade. The ethical approval was obtained 
from Dental college, Hitech, IMS with the reference 
number REF: Dental/HITEC/IRB/35.

The antimicrobial efficacy of different dentifrices 
was determined using the modified agar well 
diffusion method. Each dentifrice was separately 
plated in triplicates and the experiment was repeat-
ed thrice. In this test, MH agar plates were inoculat-
ed with 20uL of 24h broth cultures of each bacterial 
isolate and spread uniformly. Then these plates were 
allowed to dry for 1 hour. Using a sterile 4mm 
cork-borer, one central and three wells equally 
distanced were cut in each of the plates. 0.2mL of 
the respective dentifrice was introduced into each 
of the three wells, while the same amount of distilled 
water was introduced into the last well as a control. 
The plates were incubated at 37 °C for 48 hours (an 
anaerobic jar was used for the growth of S. mutans). 

Statistical analysis was done using the statistical 
package, SPSS IBM Chicago, USA version 22, by 
applying one-way ANOVA and post-hoc Tuckey 
test. Results are presented in the form of charts and 
tables. A p-value less than and equal to 0.05 was 

considered statistically significant.

RESULTS
All the experimental toothpaste groups being tested 
in this study presented antimicrobial activity against 
both bacterial pathogens, however, each differed 

in its efficacy. The antimicrobial activity was evaluat-
ed by measuring the zones of inhibition (mm). The 
mean values and standard deviation of zones of 
inhibition (ZOI) of all the toothpaste are tabulat-
ed in Table 1. 

DISCUSSION
Misoprostol is famous as a single agent for medical 
abortion but is less successful than the combination 
of misoprostol and mifepristone10-11. The current 
standard and the Food and Drug Administration-ap-
proved regimen for medical abortion is 200 mg of 
mifepristone followed in 24–48 hours by 800 mcg 
misoprostol12. In our study, women came in with 
incomplete abortions and missed abortions but did 
not get a complete abortion. The effectiveness of 
misoprostol for termination is around 95%. These 
women may or may not have taken the complete 
dosage of the drug. Compliance with the protocol 
for drug administration is of utmost importance to 
achieve desirable results.

Heavy bleeding is much more likely in women who 
take misoprostol around 12 weeks and is less likely in 
women in earlier gestations. In our study, the heavy 
bleeding and the need for blood transfusion were 
significantly less likely in women who ingested miso-
prostol at earlier gestations. This is in agreement with 
previous studies on the topic 13-15. In our study, 48 out 
of 54 women just used misoprostol without any scan. 
This can be extremely dangerous in cases where the 
patient has an ectopic pregnancy and she takes 
misoprostol to abort it. In our study, 1 out of 54 
women had this complication and she came in with 
ruptured ectopic. This is in contrast to the study from 
South America where no major adverse event was 
noted16. 

Moreover, Misoprostol is contraindicated in women 
with previous cesarean sections and has been 
shown to cause uterine rupture in women. In our 
study a woman also presented with uterine rupture, 
she had previous 4 cesarean sections and did not 
want this pregnancy. She ingested a heavy dose 
and came in with torrential bleeding. These compli-
cations are not commonly encountered in Western 
countries because the access to medical care is 

significantly different, women are literate and abor-
tion is not seen as a taboo topic17. Women who 
receive in-person follow up with a counselor are 
more likely to report a complete miscarriage.  An 
ultrasound before administration of misoprostol can 
be helpful. It is not recommended that an 
ultrasound is done before giving misoprostol but 
women are always counseled to seek help if they 
develop complications and a pregnancy test needs 
to be repeated to ensure the pregnancy has been 
successfully terminated18.

WHO’s task-sharing guidelines recommend involving 
women in the management of combined mifepris-
tone and misoprostol abortion regimens19. However, 
no such recommendations exist for misoprostol-only 
abortions. Our women mostly used a misoprostol-on-
ly regimen. Findings from a study suggest that 
perceptions of needing care are related to informa-
tion or lack thereof, they received from drug sellers 
about potential complications and care-seeking 
needs20. Around 50% of women who reported that 
they needed some care had been warned by the 
drug dispensers that some complications could 
occur. In light of these findings, we conclude that 
misoprostol should be available only as a prescrip-
tion drug. The policymakers should ensure that 
women are only given misoprostol when needed 
and after proper counseling and a follow-up is put in 
place for them to ensure continuity of care as it was 
proven to be of significance 21, 22, 23.

Our study is the first to assess the complications of 
self-administration of misoprostol for unwanted 
pregnancies during COVID-19 where health facilities 
are a stigmatized issue in Pakistan. The main limita-
tion is its single-center design so the findings cannot 
be generalized to the whole population due to 
single-centered study and also not to higher socio-
economic groups of the city who may have a better 
understanding of the complications and are more 

likely to seek help before the situation deteriorates.
  
CONCLUSION
Misoprostol after gestational ages greater than 6 
weeks was found associated with complications. 
There should be some restrictions on the 
over-the-counter availability of drugs used for medi-
cal termination of pregnancy. These should be 
administered only by healthcare providers in regions 
where women are unaware of complications and 
are less likely to access healthcare facilities for seek-
ing care due to stigma.
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INTRODUCTION
In many developing countries, many dental prob-
lems are due to microbial infection 1. Oral Health of 
an individual correlates directly to a person’s gener-
al well-being 2. Dental caries is regarded as a local-
ized infectious process that leads to the destruction 
of the dental hard tissue. It is initiated by the build-up 
of dental plaque3. Dental caries has a complex 
etiology and deals with loss of tooth structure owing 
to acids produced by certain bacteria 4. Strepto-
coccus mutants (S. mutants) have been considered 
as the main culprit behind enamel dissolution along 
with Lactobacillus acidophilus (L. acidophilus) being 
involved in dentin decay5.

The process of cavity formation is a preventable 
condition, nonetheless still prevalent in numerous 
developing countries due to insufficient awareness 
regarding oral hygiene maintenance. If left untreat-
ed, cariogenic activity aggravates and can lead to 
serious implications such as pain and sensitivity 5,6. In 
various individuals, the customary method of oral 
hygiene maintenance which is tooth brushing, is 
usually not sufficient to provide a consistent level of 
plaque control 7. Consequently, antimicrobial or 
antibacterial agents are incorporated as a mean of 
potential prophylactic method of reducing 
plaque-mediated disease.  Their use may help in 
reducing the levels of oral bacteria, specifically 
Streptococcus mutans6,8. 

Generally, toothpaste contains 20 to 40% water and 
50% abrasives that include aluminum hydroxide, 
calcium hydrogen phosphate, calcium carbonate, 
silica, and hydroxyapatite 9,10. The content of fluoride 
is up to 1450ppm which is mainly in the form of 
sodium fluoride. Triclosan is used as an antibacterial 
agent conventionally, however, fluoride can also 
impart antibacterial action. Frequently the tooth-
pastes available in the market contain fluoride and 
cleansers 11. The incorporation of certain antimicro-
bial materials is an effective way to prevent early 
carious lesions. Some of these toothpaste claim to 
be anti-cavity and enhance the repair process as 
well. The additive effect of improving hygiene habits 
and using antimicrobial toothpaste for brushing can 
lead to the prevention of tooth decay12. 

Triclosan is regarded as a low-toxicity, non-ionic 
phenolic derivative with a wide spectrum of antimi-
crobial activity. It has been successfully incorporat-
ed into toothpaste and mouth rinses, resulting in 
moderate but distinct positive effects on both 
dental biofilm and marginal inflammation or gingivi-
tis 13.  The evidence indicates that the ingredients in 
the formula of triclosan-containing mouthwashes, 
including vehicle and other active substances, may 
influence its antimicrobial activity, and consequent-
ly its clinical efficiency 14. At present triclosan is the 
active ingredient in many oral hygiene formulations 

due to its ability to block the synthesis of fatty acids 
by inhibiting the enoyl-acyl carrier protein reductase 
enzyme 15.

Dentifrices need to contain various antimicrobial 
agents to reduce, control, and prevent different 
kinds of dental diseases. Many dentifrices claim to 
have antimicrobial properties but very little research 
has been conducted to investigate these claims. 
Based on this scanty information, the present study 
was designed 1,16. This study aimed to check the 
anti-cariogenic activity against S. mutans and L. 
acidophilus of six commercially available tooth-
paste using the Agar well diffusion method. Zones of 
inhibitions were measured to assess the efficacy of 
these toothpastes against two of the major cario-
genic pathogens.

METHODS
Pure cultures of streptococcus mutans ATCC no. 
25175 and Lactobacillus acidophilus ATCC no. 4356 
were purchased from Oxoid company. Cultures of S. 
mutans and L. acidophilus were obtained in dehy-
drated form and after rehydration, were cultured in 
BHI broth for 24 hours at 37 °C.

Six toothpaste brands were randomly selected based 
on their popularity of use within our general popula-
tion. They were purchased from a local pharmacy. 
The selected dentifrices were used in a specific 
amount (2 gm), as recommended by general dental 
surgeons for daily use. Mueller-Hilton agar plates were 
prepared separately to assess the antimicrobial effica-
cy of dentifrices against these pathogens. All of the 
other regents and chemicals employed were of 
analytical grade. The ethical approval was obtained 
from Dental college, Hitech, IMS with the reference 
number REF: Dental/HITEC/IRB/35.

The antimicrobial efficacy of different dentifrices 
was determined using the modified agar well 
diffusion method. Each dentifrice was separately 
plated in triplicates and the experiment was repeat-
ed thrice. In this test, MH agar plates were inoculat-
ed with 20uL of 24h broth cultures of each bacterial 
isolate and spread uniformly. Then these plates were 
allowed to dry for 1 hour. Using a sterile 4mm 
cork-borer, one central and three wells equally 
distanced were cut in each of the plates. 0.2mL of 
the respective dentifrice was introduced into each 
of the three wells, while the same amount of distilled 
water was introduced into the last well as a control. 
The plates were incubated at 37 °C for 48 hours (an 
anaerobic jar was used for the growth of S. mutans). 

Statistical analysis was done using the statistical 
package, SPSS IBM Chicago, USA version 22, by 
applying one-way ANOVA and post-hoc Tuckey 
test. Results are presented in the form of charts and 
tables. A p-value less than and equal to 0.05 was 

Significant values (p=0.00) between the groups 
were analyzed by ANOVA. It can be inferred that 
comparisons between different groups displayed 
significant results. Among all the groups, Doctor’s 
toothpaste showed the highest antimicrobial activi-

ty against S. mutans whereas the Paradontax 
showed the minimalist antimicrobial activity. Tukey 
test values for the multiple comparisons are shown in 
Table 2. 

The diameters of the zones of inhibition obtained 
against S. mutans were as follows: Doctors’ tooth-
paste showed a significantly higher efficacy com-
pared to all other toothpaste being tested, followed 
by Medicam toothpaste, while Colgate Maxfresh 
and Colgate Herbal exhibited almost the same 
results with a slight difference in comparison to each 

other. Against L. acidophilus the highest antimicrobi-
al activity was shown again by doctors’ toothpaste 
whereas the lowest antimicrobial activity was 
observed for Parodontax. While the other groups 
exhibited average anti-bacterial action as seen in 
the graphical figure 2.

considered statistically significant.

RESULTS
All the experimental toothpaste groups being tested 
in this study presented antimicrobial activity against 
both bacterial pathogens, however, each differed 

in its efficacy. The antimicrobial activity was evaluat-
ed by measuring the zones of inhibition (mm). The 
mean values and standard deviation of zones of 
inhibition (ZOI) of all the toothpaste are tabulat-
ed in Table 1. 

Table 1: Mean & Standard Deviation (SD) of ZOI of six groups

Table 2: Tuckey test for multiple comparisons among groups

*The p-value is significant at the 0.05 level.

Toothpaste Mean + SD Standard error

Doctors 34.16 + 1.47 0.6 32 36
Medicam 26.16 + 4.26 1.7 19 31
Colgate Max Fresh 26.16 + 4.83 1.9 20 32
Colgate herbal 23.38 + 2.63 1.01 20 26
Paradontax 12.3 + 5.2 1.75 16 30
Hi-salz 24 + 7.5 2.1 5 36

Max ZOI value
(in mm)

Min ZOI value
(in mm)

Toothpaste Mean Difference p-value 95% Confidence 
Interval 

 
Doctors 

Medicam 8.00000 .019* .9271 - 15.0729   
Colgate Herbal 10.33333 .001* 3.2605 - 17.4062 
Colgate Max fresh 8.00000 .019* .9271 - 15.0729 
Paradontax 21.83333 < 0.001* 14.7605 - 28.9062 
Hi-salz 10.16667 .002* 3.0938 - 17.2395 

Medicam Colgate Herbal 2.33333 .913 -4.7395 - 9.4062 
Colgate Max fresh .00000 > 0.999 -7.0729 - 7.0729 
Paradontax 13.83333 < 0.001* 6.7605 - 20.9062 
Hi-salz 2.16667 .935 -4.9062 - 9.2395 

Colgate Herbal  Colgate Max fresh -2.33333 .913 -9.4062 - 4.7395 
Paradontax 11.50000 < 0.001* 4.4271 - 18.5729 
Hi-salz -.16667 >0.999 -7.2395 - 6.9062 

Colgate Max fresh Paradontax 13.83333 < 0.001* 6.7605 - 20.9062 
Hi-salz 2.16667 .935 -4.9062 - 9.2395 

Paradontax  Hi-salz -11.66667 < 0.001* -18.7395 - -18.7395 

DISCUSSION
Misoprostol is famous as a single agent for medical 
abortion but is less successful than the combination 
of misoprostol and mifepristone10-11. The current 
standard and the Food and Drug Administration-ap-
proved regimen for medical abortion is 200 mg of 
mifepristone followed in 24–48 hours by 800 mcg 
misoprostol12. In our study, women came in with 
incomplete abortions and missed abortions but did 
not get a complete abortion. The effectiveness of 
misoprostol for termination is around 95%. These 
women may or may not have taken the complete 
dosage of the drug. Compliance with the protocol 
for drug administration is of utmost importance to 
achieve desirable results.

Heavy bleeding is much more likely in women who 
take misoprostol around 12 weeks and is less likely in 
women in earlier gestations. In our study, the heavy 
bleeding and the need for blood transfusion were 
significantly less likely in women who ingested miso-
prostol at earlier gestations. This is in agreement with 
previous studies on the topic 13-15. In our study, 48 out 
of 54 women just used misoprostol without any scan. 
This can be extremely dangerous in cases where the 
patient has an ectopic pregnancy and she takes 
misoprostol to abort it. In our study, 1 out of 54 
women had this complication and she came in with 
ruptured ectopic. This is in contrast to the study from 
South America where no major adverse event was 
noted16. 

Moreover, Misoprostol is contraindicated in women 
with previous cesarean sections and has been 
shown to cause uterine rupture in women. In our 
study a woman also presented with uterine rupture, 
she had previous 4 cesarean sections and did not 
want this pregnancy. She ingested a heavy dose 
and came in with torrential bleeding. These compli-
cations are not commonly encountered in Western 
countries because the access to medical care is 

significantly different, women are literate and abor-
tion is not seen as a taboo topic17. Women who 
receive in-person follow up with a counselor are 
more likely to report a complete miscarriage.  An 
ultrasound before administration of misoprostol can 
be helpful. It is not recommended that an 
ultrasound is done before giving misoprostol but 
women are always counseled to seek help if they 
develop complications and a pregnancy test needs 
to be repeated to ensure the pregnancy has been 
successfully terminated18.

WHO’s task-sharing guidelines recommend involving 
women in the management of combined mifepris-
tone and misoprostol abortion regimens19. However, 
no such recommendations exist for misoprostol-only 
abortions. Our women mostly used a misoprostol-on-
ly regimen. Findings from a study suggest that 
perceptions of needing care are related to informa-
tion or lack thereof, they received from drug sellers 
about potential complications and care-seeking 
needs20. Around 50% of women who reported that 
they needed some care had been warned by the 
drug dispensers that some complications could 
occur. In light of these findings, we conclude that 
misoprostol should be available only as a prescrip-
tion drug. The policymakers should ensure that 
women are only given misoprostol when needed 
and after proper counseling and a follow-up is put in 
place for them to ensure continuity of care as it was 
proven to be of significance 21, 22, 23.

Our study is the first to assess the complications of 
self-administration of misoprostol for unwanted 
pregnancies during COVID-19 where health facilities 
are a stigmatized issue in Pakistan. The main limita-
tion is its single-center design so the findings cannot 
be generalized to the whole population due to 
single-centered study and also not to higher socio-
economic groups of the city who may have a better 
understanding of the complications and are more 

likely to seek help before the situation deteriorates.
  
CONCLUSION
Misoprostol after gestational ages greater than 6 
weeks was found associated with complications. 
There should be some restrictions on the 
over-the-counter availability of drugs used for medi-
cal termination of pregnancy. These should be 
administered only by healthcare providers in regions 
where women are unaware of complications and 
are less likely to access healthcare facilities for seek-
ing care due to stigma.

ACKNOWLEDGEMENTS
 We like to acknowledge hospital staff and doctors 
for their immense contribution.

CONFLICT OF INTEREST
The authors declared no conflict of interest.

ETHICS APPROVAL
The study used data records of the patients who 
came after taking misoprostol to terminate unwant-
ed pregnancies. The study used retrospective data. 
Instead of formal ethics committee approval, the 
principles of the Helsinki Declaration were followed. 
Data was coded and confidentiality was ensured. 
The Head of the department granted permission for 
the study.

AUTHORS CONTRIBUTIONS
ZM, RI, and FA collected, analyzed, and interpreted 
the patient data and wrote the manuscript. SH, MM, 
and JM contributed to writing the manuscript.

REFERENCES
1. Sathar Z, Singh S, Rashida G, Shah Z, Niazi R. 
Induced abortions and unintended pregnancies in 
pakistan. Stud Fam Plann. 2014;45(4):471-491. doi: 
10.1111/j.1728-4465.2014.00004.x.
2.  Bajwa SK, Bajwa SJS, Ghai GK, Singh N, Singh A, 
Goraya SPS. Medical abortion: is it a blessing or curse 
for the developing nations? Sri Lanka J Obstet Gynae-
col. 2011;33(3):84–90. DOI:10.4038/sljog.v33i3.4015
3. Abraish Ali 1,  Asad Ali Siddiqui 1,  Muhammad 
Sameer Arshad 1, Fizza Iqbal 1, Taha Bin Arif 1. Effects 
of COVID-19 pandemic and lockdown on lifestyle 
and mental health of students: A retrospective study 
from Karachi,Pakistan. Ann Med Psychol (Paris).  
2021. doi: 10.1016/j.amp.2021.02.004.
4. Hussein J. COVID-19: What implications for sexual 
and reproductive health and rights globally? Sex 
Reprod Health Matters. 2020;28(1):1746065. DOI: 
10.1080/26410397.2020.1746065
5. Tanne JH. Texas's new abortion law is an attack on 
medical practice and women's rights, say doctors. 
BMJ. 2021;374:n2176. doi: 10.1136/bmj.n2176. 
6. World Health Organization . Safe Abortion: Techni-
cal and Policy Guidance for Health Systems. 
Geneva: World Health Organization, 2012.

7. Rossier C, Marchin A, Kim C, Ganatra B. Disclosure to 
social network members among abortion-seeking 
women in low- and middle-income countries with 
restrictive access: a systematic review. Reprod Health. 
2021;18(1):114. doi: 10.1186/s12978-021-01165-0. 
8. Sarder A, Islam SMS, Maniruzzaman, Talukder A, 
Ahammed B. Prevalence of unintended pregnancy 
and its associated factors: Evidence from six south 
Asian countries. PLoS One. 2021;16(2):e0245923. doi: 
10.1371/journal.pone.0245923.
9. Schmidt-Hansen M, Cameron S, Lohr PA, Hasler E. 
Follow-up strategies to confirm the success of medi-
cal abortion of pregnancies up to 10 weeks' gesta-
tion: a systematic review with meta-analyses. Am J 
Obstet Gynecol. 2020 ;222(6):551-563.e13. doi: 
10.1016/j.ajog.2019.11.1244.
10. Ngoc NT, Blum J, Raghavan S, et al. . Comparing two 
early medical abortion regimens: mifepristone + misoprostol 
vs. misoprostol alone. Contraception. 2011;83(5):410–417. 
doi: 10.1016/j.contraception.2010.09.002 
11. Jain JK, Dutton C, Harwood B, et al. A prospective 
randomized, double-blinded, placebo-controlled trial 
comparing mifepristone and vaginal misoprostol to 
vaginal misoprostol alone for elective termination of 
early pregnancy. Hum Reprod. 2002;17(6):1477–1482. 
doi: 10.1093/humrep/17.6.1477 
12. FDA Mifeprex® (mifepristone) tablets [drug 
insert]. New York (NY: ): Danco Laboratories; 2016.
13. Niinimäki M, Mentula M, Jahangiri R, Männistö J, 
Haverinen A, Heikinheimo O. Medical treatment of 
second-trimester fetal miscarriage; A retrospective 
analysis. PLoS One. 2017;12(7):e0182198. doi: 
10.1371/journal.pone.0182198. 
14. Jayaweera R, Powell B, Gerdts C, Kakesa J, 
Ouedraogo R, Ramazani U, Wado YD, Wheeler E, 
Fetters T. The Potential of Self-Managed Abortion to 
Expand Abortion Access in Humanitarian Contexts. 
Front Glob Womens Health. 2021; 2:681039. doi: 
10.3389/fgwh.2021.681039.
15. Bhandekar SS, Chauhan AR, Ambadkar A. Prospec-
tive Comparative Study of Oral Versus Vaginal Misopros-
tol for Second-Trimester Termination of Pregnancy. J 
Obstet Gynaecol India. 2018;68(6):456-461. doi: 
10.1007/s13224-017-1076-2. 
16. Moseson H, Jayaweera R, Raifman S, Keefe-Oates 
B, Filippa S, Motana R, Egwuatu I, Grosso B, Kristianin-
grum I, Nmezi S, Zurbriggen R, Gerdts C. Self-managed 
medication abortion outcomes: results from a 
prospective pilot study. Reprod Health. 2020;17(1):164. 
doi: 10.1186/s12978-020-01016-4. 
17. Astbury-Ward E, Parry O, Carnwell R. Stigma, 
abortion, and disclosure—findings from a qualitative 
study. J Sex Med. 2012;9(12):3137–3147. doi: 
10.1111/j.1743-6109.2011.02604.x
18. Grossman D, Baum SE, Andjelic D, Tatum C, 
Torres G, Fuentes L, Friedman J. A harm-reduction 
model of abortion counseling about misoprostol use 
in Peru with telephone and in-person follow-up: A 
cohort study. PLoS One. 2018;13(1):e0189195. doi: 
10.1371/journal.pone.0189195. 

19. World Health Organization Health worker roles in 
providing safe abortion care and post-abortion 
contraception. Geneva, Switzerland: World Health 
Organization, 2015.
20. Stillman M, Owolabi O, Fatusi AO, Akinyemi AI, Berry 
AL, Erinfolami TP, Olagunju OS, Väisänen H, Bankole A. 
Women's self-reported experiences using misoprostol 
obtained from drug sellers: a prospective cohort study 
in Lagos State, Nigeria. BMJ Open. 2020;10(5):e034670. 
doi: 10.1136/bmjopen-2019-034670. 
21. Moseson H, Keefe-Oates B, Jayaweera RT, et 
alStudying Accompaniment model Feasibility and 
Effectiveness (SAFE) Study: study protocol for a 
prospective observational cohort study of the 
effectiveness of self-managed medication abor-

tion. BMJ Open 2020;10:e036800. doi: 10.1136/bm-
jopen-2020-036800
22. Moseson H, Jayaweera R, Egwuatu I, et al. Effec-
tiveness of self-managed medication abortion with 
accompaniment support in Argentina and Nigeria 
(SAFE): a prospective, observational cohort study 
and non-inferiority analysis with historical controls. 
Lancet Glob Health. 2022;10(1):e105-e113. doi:10.10 
16/S2214-109X(21)00461-7
23. Mirian Z, AbdiShahshahani M, Noroozi M, Mosta-
favi F, Beigi M. Effect of intervention based on the 5A 
self-management model on the improvement of 
behaviors related to women's reproductive health 
after legal abortion. Sci Rep. 2023;13(1):11316. doi: 
10.1038/s41598-023-38521-y.

A Comparative Antimicrobial Analysis of Commercially Available Toothpaste; An In-Vitro Study

DOI: https://doi.org/10.36283/PJMD12-4/009



48 PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2023, VOL. 12 (04)

DISCUSSION
The most encountered oral condition in human 
beings is dental caries, caused by accumulation of 
dental plaque which harbors a wide variety of 
pathogens including Streptococcus mutans and 
lactobacillus acidophilus 17. These are considered 
the predominant cariogenic contributors to the 
tooth structure demineralization and decay, initially 
involving enamel and ultimately the deeper struc-
tures i.e., dentine and pulp. Maintenance of effec-
tive and efficient oral hygiene is the key to prevent-
ing this disastrous cascade of events18. Mechanical 
cleaning of teeth must be supplemented with a 
good dentifrice. In Pakistan, a long list of toothpaste 
is available commercially with variable composi-
tions, but the focus of this study was to determine 
the antimicrobial efficacy of six commonly used 
local brands of tubes of toothpaste 19.
 
In the present study, antibacterial activity was 
tested against the two most common caries-caus-
ing microorganisms i.e., Streptococcus mutants and 
lactobacillus using a well diffusion method. Statisti-
cal analysis was done using SPSS to compare the 
activity of local brands with each other as done in a 
study by Rossi et al. 2014. According to the results 
obtained after 48 hours, Doctors toothpaste showed 
the maximum zone of inhibition i.e., 33.6 mm for S. 
mutans and 34.6mm for lactobacilli whereas 
minimum zones were recorded for parodontex. 
Colgate Maxfresh showed greater antimicrobial 
activity against Acidophilus as compared to S. 
mutans. It can be inferred from the composition 

provided by the manufacturer on the box that 
Doctors toothpaste has multiple constituents with 
antimicrobial activity, responsible for the 
above-mentioned results. Amongst these Potassium 
citrate, Chlorhexidine Di gluconate, sodium mono-
flouraphosphate, and polyethylene glycol are the 
primary contributors. According to Lee et al., potas-
sium citrate inhibits bacterial growth in the same 
way. Verkaik et al. stated that chlorhexidine exhibits 
its activity by disrupting of cell membrane resulting in 
cell death 20. Polyethylene glycol causes clumping 
and alteration in bacterial morphology by creating 
a net water deficit in the cell and monoflouraphos-
phate stops Polysaccharide synthesis in S. mutans. 
As stated, earlier Paradontax did not show a signifi-
cant zone of inhibition against the two bacteria 
under study which is in contrast to the findings of 
Rossi et al., where it was found to be active against 
S. mutans. The active ingredient mentioned on the 
packaging was sodium fluoride which is primarily a 
source of fluoride displaying a bacteriostatic effect 
instead of a bactericidal one 21.

As shown in the graph the disparity in the activity of 
Doctors and Paradontax toothpaste can be 
attributed to the difference in their compositions. 
Medicam, Colgate Herbal, Colgate Maxfresh, and 
Hi Salz did not show a statistically significant differ-
ence in their activity. The addition of herbal prod-
ucts such as clove oil, menthol, and eucalyptus 
provides a synergistic antimicrobial result. Sorbitol 
was found in four out of six toothpastes under experi-
mentation, which contributes to the anti-caries 

Figure 2: Graphical representation of zones of inhibition obtained for each respective toothpaste group

effect by acting as a slower fermenting substrate 22.

It is suggested that the qualitative and quantitative 
compositions of the dentifrices should be listed on 
the commercial pack for the consumer’s informa-
tion. The experiment performed was an in-vitro 
study, which did not take into consideration the 
effect of salivary dilution, intra-oral PH, and dietary 
habits. Another limitation was the use of only two 
species of bacteria present within the biofilm, 
although multiple other pathogens are involved in 
the process of dental caries. Considering that this 
study was conducted to assess the anti-cavity effect 
of our daily use of toothpaste, the results of this study 
point towards positive anti-cavity effects of Doctors 
toothpaste in specific thus recommending its use, 
however, based on our research and assessment, 
we would recommend Colgate Max fresh and 
Colgate Herbal toothpaste to be used for daily 
routines, since the chemical composition of Doctors 
toothpaste being exceedingly effective, oral micro-
flora is highly susceptible to alterations in response to 
exposure of such strong chemicals daily. Hence, 
Doctors' toothpaste should be considered as an 
efficient medicated toothpaste, used for a maxi-
mum of 2 weeks as per requirements.

CONCLUSION
This in-vitro experiment assessed that Doctors tooth-
paste showed the best anti-bacterial effect against 
S. mutans and L. acidophilus with significant results, 
while Paradontax showed the least activity. Howev-
er, it was recommended that Colgate Max fresh 
and Colgate herbal toothpaste must be used for 
daily routine usage as both of these denitrifies 
showed moderate anti-bacterial effects along with 
their modest composition, suggesting their minimal 
effects on general oral microflora and good activity 
against pathogenic oral microflora.
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DISCUSSION
Misoprostol is famous as a single agent for medical 
abortion but is less successful than the combination 
of misoprostol and mifepristone10-11. The current 
standard and the Food and Drug Administration-ap-
proved regimen for medical abortion is 200 mg of 
mifepristone followed in 24–48 hours by 800 mcg 
misoprostol12. In our study, women came in with 
incomplete abortions and missed abortions but did 
not get a complete abortion. The effectiveness of 
misoprostol for termination is around 95%. These 
women may or may not have taken the complete 
dosage of the drug. Compliance with the protocol 
for drug administration is of utmost importance to 
achieve desirable results.

Heavy bleeding is much more likely in women who 
take misoprostol around 12 weeks and is less likely in 
women in earlier gestations. In our study, the heavy 
bleeding and the need for blood transfusion were 
significantly less likely in women who ingested miso-
prostol at earlier gestations. This is in agreement with 
previous studies on the topic 13-15. In our study, 48 out 
of 54 women just used misoprostol without any scan. 
This can be extremely dangerous in cases where the 
patient has an ectopic pregnancy and she takes 
misoprostol to abort it. In our study, 1 out of 54 
women had this complication and she came in with 
ruptured ectopic. This is in contrast to the study from 
South America where no major adverse event was 
noted16. 

Moreover, Misoprostol is contraindicated in women 
with previous cesarean sections and has been 
shown to cause uterine rupture in women. In our 
study a woman also presented with uterine rupture, 
she had previous 4 cesarean sections and did not 
want this pregnancy. She ingested a heavy dose 
and came in with torrential bleeding. These compli-
cations are not commonly encountered in Western 
countries because the access to medical care is 

significantly different, women are literate and abor-
tion is not seen as a taboo topic17. Women who 
receive in-person follow up with a counselor are 
more likely to report a complete miscarriage.  An 
ultrasound before administration of misoprostol can 
be helpful. It is not recommended that an 
ultrasound is done before giving misoprostol but 
women are always counseled to seek help if they 
develop complications and a pregnancy test needs 
to be repeated to ensure the pregnancy has been 
successfully terminated18.

WHO’s task-sharing guidelines recommend involving 
women in the management of combined mifepris-
tone and misoprostol abortion regimens19. However, 
no such recommendations exist for misoprostol-only 
abortions. Our women mostly used a misoprostol-on-
ly regimen. Findings from a study suggest that 
perceptions of needing care are related to informa-
tion or lack thereof, they received from drug sellers 
about potential complications and care-seeking 
needs20. Around 50% of women who reported that 
they needed some care had been warned by the 
drug dispensers that some complications could 
occur. In light of these findings, we conclude that 
misoprostol should be available only as a prescrip-
tion drug. The policymakers should ensure that 
women are only given misoprostol when needed 
and after proper counseling and a follow-up is put in 
place for them to ensure continuity of care as it was 
proven to be of significance 21, 22, 23.

Our study is the first to assess the complications of 
self-administration of misoprostol for unwanted 
pregnancies during COVID-19 where health facilities 
are a stigmatized issue in Pakistan. The main limita-
tion is its single-center design so the findings cannot 
be generalized to the whole population due to 
single-centered study and also not to higher socio-
economic groups of the city who may have a better 
understanding of the complications and are more 

likely to seek help before the situation deteriorates.
  
CONCLUSION
Misoprostol after gestational ages greater than 6 
weeks was found associated with complications. 
There should be some restrictions on the 
over-the-counter availability of drugs used for medi-
cal termination of pregnancy. These should be 
administered only by healthcare providers in regions 
where women are unaware of complications and 
are less likely to access healthcare facilities for seek-
ing care due to stigma.
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DISCUSSION
The most encountered oral condition in human 
beings is dental caries, caused by accumulation of 
dental plaque which harbors a wide variety of 
pathogens including Streptococcus mutans and 
lactobacillus acidophilus 17. These are considered 
the predominant cariogenic contributors to the 
tooth structure demineralization and decay, initially 
involving enamel and ultimately the deeper struc-
tures i.e., dentine and pulp. Maintenance of effec-
tive and efficient oral hygiene is the key to prevent-
ing this disastrous cascade of events18. Mechanical 
cleaning of teeth must be supplemented with a 
good dentifrice. In Pakistan, a long list of toothpaste 
is available commercially with variable composi-
tions, but the focus of this study was to determine 
the antimicrobial efficacy of six commonly used 
local brands of tubes of toothpaste 19.
 
In the present study, antibacterial activity was 
tested against the two most common caries-caus-
ing microorganisms i.e., Streptococcus mutants and 
lactobacillus using a well diffusion method. Statisti-
cal analysis was done using SPSS to compare the 
activity of local brands with each other as done in a 
study by Rossi et al. 2014. According to the results 
obtained after 48 hours, Doctors toothpaste showed 
the maximum zone of inhibition i.e., 33.6 mm for S. 
mutans and 34.6mm for lactobacilli whereas 
minimum zones were recorded for parodontex. 
Colgate Maxfresh showed greater antimicrobial 
activity against Acidophilus as compared to S. 
mutans. It can be inferred from the composition 

provided by the manufacturer on the box that 
Doctors toothpaste has multiple constituents with 
antimicrobial activity, responsible for the 
above-mentioned results. Amongst these Potassium 
citrate, Chlorhexidine Di gluconate, sodium mono-
flouraphosphate, and polyethylene glycol are the 
primary contributors. According to Lee et al., potas-
sium citrate inhibits bacterial growth in the same 
way. Verkaik et al. stated that chlorhexidine exhibits 
its activity by disrupting of cell membrane resulting in 
cell death 20. Polyethylene glycol causes clumping 
and alteration in bacterial morphology by creating 
a net water deficit in the cell and monoflouraphos-
phate stops Polysaccharide synthesis in S. mutans. 
As stated, earlier Paradontax did not show a signifi-
cant zone of inhibition against the two bacteria 
under study which is in contrast to the findings of 
Rossi et al., where it was found to be active against 
S. mutans. The active ingredient mentioned on the 
packaging was sodium fluoride which is primarily a 
source of fluoride displaying a bacteriostatic effect 
instead of a bactericidal one 21.

As shown in the graph the disparity in the activity of 
Doctors and Paradontax toothpaste can be 
attributed to the difference in their compositions. 
Medicam, Colgate Herbal, Colgate Maxfresh, and 
Hi Salz did not show a statistically significant differ-
ence in their activity. The addition of herbal prod-
ucts such as clove oil, menthol, and eucalyptus 
provides a synergistic antimicrobial result. Sorbitol 
was found in four out of six toothpastes under experi-
mentation, which contributes to the anti-caries 

effect by acting as a slower fermenting substrate 22.

It is suggested that the qualitative and quantitative 
compositions of the dentifrices should be listed on 
the commercial pack for the consumer’s informa-
tion. The experiment performed was an in-vitro 
study, which did not take into consideration the 
effect of salivary dilution, intra-oral PH, and dietary 
habits. Another limitation was the use of only two 
species of bacteria present within the biofilm, 
although multiple other pathogens are involved in 
the process of dental caries. Considering that this 
study was conducted to assess the anti-cavity effect 
of our daily use of toothpaste, the results of this study 
point towards positive anti-cavity effects of Doctors 
toothpaste in specific thus recommending its use, 
however, based on our research and assessment, 
we would recommend Colgate Max fresh and 
Colgate Herbal toothpaste to be used for daily 
routines, since the chemical composition of Doctors 
toothpaste being exceedingly effective, oral micro-
flora is highly susceptible to alterations in response to 
exposure of such strong chemicals daily. Hence, 
Doctors' toothpaste should be considered as an 
efficient medicated toothpaste, used for a maxi-
mum of 2 weeks as per requirements.

CONCLUSION
This in-vitro experiment assessed that Doctors tooth-
paste showed the best anti-bacterial effect against 
S. mutans and L. acidophilus with significant results, 
while Paradontax showed the least activity. Howev-
er, it was recommended that Colgate Max fresh 
and Colgate herbal toothpaste must be used for 
daily routine usage as both of these denitrifies 
showed moderate anti-bacterial effects along with 
their modest composition, suggesting their minimal 
effects on general oral microflora and good activity 
against pathogenic oral microflora.
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DISCUSSION
Misoprostol is famous as a single agent for medical 
abortion but is less successful than the combination 
of misoprostol and mifepristone10-11. The current 
standard and the Food and Drug Administration-ap-
proved regimen for medical abortion is 200 mg of 
mifepristone followed in 24–48 hours by 800 mcg 
misoprostol12. In our study, women came in with 
incomplete abortions and missed abortions but did 
not get a complete abortion. The effectiveness of 
misoprostol for termination is around 95%. These 
women may or may not have taken the complete 
dosage of the drug. Compliance with the protocol 
for drug administration is of utmost importance to 
achieve desirable results.

Heavy bleeding is much more likely in women who 
take misoprostol around 12 weeks and is less likely in 
women in earlier gestations. In our study, the heavy 
bleeding and the need for blood transfusion were 
significantly less likely in women who ingested miso-
prostol at earlier gestations. This is in agreement with 
previous studies on the topic 13-15. In our study, 48 out 
of 54 women just used misoprostol without any scan. 
This can be extremely dangerous in cases where the 
patient has an ectopic pregnancy and she takes 
misoprostol to abort it. In our study, 1 out of 54 
women had this complication and she came in with 
ruptured ectopic. This is in contrast to the study from 
South America where no major adverse event was 
noted16. 

Moreover, Misoprostol is contraindicated in women 
with previous cesarean sections and has been 
shown to cause uterine rupture in women. In our 
study a woman also presented with uterine rupture, 
she had previous 4 cesarean sections and did not 
want this pregnancy. She ingested a heavy dose 
and came in with torrential bleeding. These compli-
cations are not commonly encountered in Western 
countries because the access to medical care is 

significantly different, women are literate and abor-
tion is not seen as a taboo topic17. Women who 
receive in-person follow up with a counselor are 
more likely to report a complete miscarriage.  An 
ultrasound before administration of misoprostol can 
be helpful. It is not recommended that an 
ultrasound is done before giving misoprostol but 
women are always counseled to seek help if they 
develop complications and a pregnancy test needs 
to be repeated to ensure the pregnancy has been 
successfully terminated18.

WHO’s task-sharing guidelines recommend involving 
women in the management of combined mifepris-
tone and misoprostol abortion regimens19. However, 
no such recommendations exist for misoprostol-only 
abortions. Our women mostly used a misoprostol-on-
ly regimen. Findings from a study suggest that 
perceptions of needing care are related to informa-
tion or lack thereof, they received from drug sellers 
about potential complications and care-seeking 
needs20. Around 50% of women who reported that 
they needed some care had been warned by the 
drug dispensers that some complications could 
occur. In light of these findings, we conclude that 
misoprostol should be available only as a prescrip-
tion drug. The policymakers should ensure that 
women are only given misoprostol when needed 
and after proper counseling and a follow-up is put in 
place for them to ensure continuity of care as it was 
proven to be of significance 21, 22, 23.

Our study is the first to assess the complications of 
self-administration of misoprostol for unwanted 
pregnancies during COVID-19 where health facilities 
are a stigmatized issue in Pakistan. The main limita-
tion is its single-center design so the findings cannot 
be generalized to the whole population due to 
single-centered study and also not to higher socio-
economic groups of the city who may have a better 
understanding of the complications and are more 

likely to seek help before the situation deteriorates.
  
CONCLUSION
Misoprostol after gestational ages greater than 6 
weeks was found associated with complications. 
There should be some restrictions on the 
over-the-counter availability of drugs used for medi-
cal termination of pregnancy. These should be 
administered only by healthcare providers in regions 
where women are unaware of complications and 
are less likely to access healthcare facilities for seek-
ing care due to stigma.
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DISCUSSION
The most encountered oral condition in human 
beings is dental caries, caused by accumulation of 
dental plaque which harbors a wide variety of 
pathogens including Streptococcus mutans and 
lactobacillus acidophilus 17. These are considered 
the predominant cariogenic contributors to the 
tooth structure demineralization and decay, initially 
involving enamel and ultimately the deeper struc-
tures i.e., dentine and pulp. Maintenance of effec-
tive and efficient oral hygiene is the key to prevent-
ing this disastrous cascade of events18. Mechanical 
cleaning of teeth must be supplemented with a 
good dentifrice. In Pakistan, a long list of toothpaste 
is available commercially with variable composi-
tions, but the focus of this study was to determine 
the antimicrobial efficacy of six commonly used 
local brands of tubes of toothpaste 19.
 
In the present study, antibacterial activity was 
tested against the two most common caries-caus-
ing microorganisms i.e., Streptococcus mutants and 
lactobacillus using a well diffusion method. Statisti-
cal analysis was done using SPSS to compare the 
activity of local brands with each other as done in a 
study by Rossi et al. 2014. According to the results 
obtained after 48 hours, Doctors toothpaste showed 
the maximum zone of inhibition i.e., 33.6 mm for S. 
mutans and 34.6mm for lactobacilli whereas 
minimum zones were recorded for parodontex. 
Colgate Maxfresh showed greater antimicrobial 
activity against Acidophilus as compared to S. 
mutans. It can be inferred from the composition 

provided by the manufacturer on the box that 
Doctors toothpaste has multiple constituents with 
antimicrobial activity, responsible for the 
above-mentioned results. Amongst these Potassium 
citrate, Chlorhexidine Di gluconate, sodium mono-
flouraphosphate, and polyethylene glycol are the 
primary contributors. According to Lee et al., potas-
sium citrate inhibits bacterial growth in the same 
way. Verkaik et al. stated that chlorhexidine exhibits 
its activity by disrupting of cell membrane resulting in 
cell death 20. Polyethylene glycol causes clumping 
and alteration in bacterial morphology by creating 
a net water deficit in the cell and monoflouraphos-
phate stops Polysaccharide synthesis in S. mutans. 
As stated, earlier Paradontax did not show a signifi-
cant zone of inhibition against the two bacteria 
under study which is in contrast to the findings of 
Rossi et al., where it was found to be active against 
S. mutans. The active ingredient mentioned on the 
packaging was sodium fluoride which is primarily a 
source of fluoride displaying a bacteriostatic effect 
instead of a bactericidal one 21.

As shown in the graph the disparity in the activity of 
Doctors and Paradontax toothpaste can be 
attributed to the difference in their compositions. 
Medicam, Colgate Herbal, Colgate Maxfresh, and 
Hi Salz did not show a statistically significant differ-
ence in their activity. The addition of herbal prod-
ucts such as clove oil, menthol, and eucalyptus 
provides a synergistic antimicrobial result. Sorbitol 
was found in four out of six toothpastes under experi-
mentation, which contributes to the anti-caries 

effect by acting as a slower fermenting substrate 22.

It is suggested that the qualitative and quantitative 
compositions of the dentifrices should be listed on 
the commercial pack for the consumer’s informa-
tion. The experiment performed was an in-vitro 
study, which did not take into consideration the 
effect of salivary dilution, intra-oral PH, and dietary 
habits. Another limitation was the use of only two 
species of bacteria present within the biofilm, 
although multiple other pathogens are involved in 
the process of dental caries. Considering that this 
study was conducted to assess the anti-cavity effect 
of our daily use of toothpaste, the results of this study 
point towards positive anti-cavity effects of Doctors 
toothpaste in specific thus recommending its use, 
however, based on our research and assessment, 
we would recommend Colgate Max fresh and 
Colgate Herbal toothpaste to be used for daily 
routines, since the chemical composition of Doctors 
toothpaste being exceedingly effective, oral micro-
flora is highly susceptible to alterations in response to 
exposure of such strong chemicals daily. Hence, 
Doctors' toothpaste should be considered as an 
efficient medicated toothpaste, used for a maxi-
mum of 2 weeks as per requirements.

CONCLUSION
This in-vitro experiment assessed that Doctors tooth-
paste showed the best anti-bacterial effect against 
S. mutans and L. acidophilus with significant results, 
while Paradontax showed the least activity. Howev-
er, it was recommended that Colgate Max fresh 
and Colgate herbal toothpaste must be used for 
daily routine usage as both of these denitrifies 
showed moderate anti-bacterial effects along with 
their modest composition, suggesting their minimal 
effects on general oral microflora and good activity 
against pathogenic oral microflora.

ACKNOWLEDGEMENTS
We acknowledge Hitech Medical and Dental 
College, Army Medical College, and Dr. Saba 
Waqar for the required support and for providing 
assistance and supervision.

CONFLICT OF INTEREST
There is no conflict of interest among authors.

ETHICS APPROVAL
Ethical approval for the conduction of the study was 
obtained from Dental College, Hitech, IMS with the 
reference number REF: Dental/HITEC/IRB/35.

AUTHORS CONTRIBUTION
MKS: Correspondence and article arrangement. FR: 
Introduction and conclusion writing. ZQB: Results 
writing. ZM: Practical work and methodology writing. 
MM: discussion writing. KNA: Results analysis and 
driving of conclusions.

REFERENCES
1. Junevičius J, Žilinskas J, Česaitis K, Česaitienė G, 
Gleiznys D, Maželienė Ž. Antimicrobial activity of 
silver and gold in toothpaste: A comparative analy-
sis. Stomatologija. 2015;17(1):9-12.
2. Duong HY, Roccuzzo A, Stähli A, Salvi GE, Lang NP, 
Sculean A. Oral health-related quality of life of patients 
rehabilitated with fixed and removable implant-support-
ed dental prostheses. Periodontol 2000. 2022 
Feb;88(1):201-237. doi: 10.1111/prd.12419.
3. Cheng L, Zhang L, Yue L, Ling J, Fan M, Yang D, Huang 
Z, Niu Y, Liu J, Zhao J, Li Y, Guo B, Chen Z, Zhou X. Expert 
consensus on dental caries management. Int J Oral Sci. 
2022 Mar 31;14(1):17. doi: 10.1038/s41368-022-00167-3.
4. Rathee M, Sapra A. Dental caries. 2019. PMID: 
31869163.
5. Nyvad B, Takahashi N. Integrated hypothesis of dental 
caries and periodontal diseases. J Oral Microbiol. 2020 Jan 
7;12(1):1710953. doi: 10.1080/20002297.2019.1710953.
6. Chen R, Santo K, Wong G, Sohn W, Spallek H, Chow C, 
et al. Mobile apps for dental caries prevention: systemat-
ic search and quality evaluation. JMIR mHealth and 
uHealth. 2021;9(1):e19958. doi: 10.2196/19958.
7. Javed S, Zakirulla M, Baig RU, Asif S, Meer AB. Devel-
opment of artificial neural network model for predic-
tion of post-streptococcus mutans in dental caries. 
Computer Methods and Programs in Biomedicine. 
2020;186:105198. doi: 10.1016/j.cmpb.2019.105198.
8. Rezaei T, Mehramouz B, Gholizadeh P, Yousefi L, 
Ganbarov K, Ghotaslou R, et al. Factors associated 
with Streptococcus mutans pathogenicity in the oral 
cavity. Biointerface Res Appl Chem. 2023;13(4):368. 
https://doi.org/10.33263/BRIAC134.368
9. Muntean A, Sava S, Delean AG, Mihailescu AM, 
Dumitrescu LS, Moldovan M, et al. Toothpaste composition 
effect on enamel chromatic and morphological charac-
teristics: In vitro analysis. Materials. 2019;12(16):2610. doi: 
10.3390/ma12162610.
10. de Moraes Rego Roselino L, Tonani Torrieri R, 
Sbardelotto C, Alves Amorim A, Noronha Ferraz de 
Arruda C, Tirapelli C, et al. Color stability and surface 
roughness of composite resins submitted to brushing 
with bleaching toothpaste: An in situ study. Journal of 
Esthetic and Restorative Dentistry. 2019;31(5):486-492. 
doi: 10.1111/jerd.12495.
11. Martu M-A, Stoleriu S, Pasarin L, Tudorancea D, 
Sioustis I-A, Taraboanta I, et al. Toothpaste Composi-
tion And Their Role In Oral Cavity Hygiene. Romanian 
Journal of Medical and Dental Education. 2021;10(3).
12. Lima LC, Carvalho AO, Bezerra SJC, Garcia RM, 
Caneppele TMF, Borges AB, et al. Tooth color change 
promoted by different whitening toothpastes under 
alternate cycles of staining and brushing. Journal of 
Dentistry. 2023;132:104498. doi: 10.1016/j.jdent.2023.
13. Anders B, Doll S, Spangenberg B. A validated 
quantification of triclosan in toothpaste using 
high-performance thin-layer chromatography and 
a 48-bit flatbed scanner. JPC–Journal of Planar 
Chromatography–Modern TLC. 2021;34(3):203-209. 
https://doi.org/10.1007/s00764-021-00108-6

14. Monteiro MF, Tonelli H, Reis AA, Casati MZ, Silvério 
KG, Nociti Junior FH, et al. Triclosan toothpaste as an 
adjunct therapy to plaque control in children from 
periodontitis families: a crossover clinical trial. 
Clinical oral investigations. 2020;24:1421-1430. doi: 
10.1007/s00784-019-03121-6.
15. Sinicropi MS, Iacopetta D, Ceramella J, Catala-
no A, Mariconda A, Pellegrino M, et al. Triclosan: A 
small molecule with controversial roles. Antibiotics. 
2022;11(6):735. DOI: 10.3390/antibiotics11060735
16. Rajendiran M, Trivedi HM, Chen D, Gajendrareddy 
P, Chen L. Recent development of active ingredients 
in mouthwashes and toothpastes for periodontal 
diseases. Molecules. 2021;26(7):2001. doi: 10.3390/mol-
ecules26072001.
17. Chen X, Daliri EB-M, Kim N, Kim J-R, Yoo D, Oh D-H. 
Microbial etiology and prevention of dental caries: 
exploiting natural products to inhibit cariogenic 
biofilms. Pathogens. 2020;9(7):569. doi: 10.3390/patho-
gens9070569.
18. Anil S, Porwal P, Porwal A. Transforming Dental 
Caries Diagnosis Through Artificial Intelligence-Based 

Techniques. Cureus. 2023;15(7). doi: 10.7759/cu-
reus.41694.
19. Baik A, Alamoudi N, El-Housseiny A, Altuwirqi A. 
Fluoride varnishes for preventing occlusal dental 
caries: A review. Dentistry journal. 2021;9(6):64. doi: 
10.3390/dj9060064.
20. Paqué PN, Karygianni L, Kneubuehler J, Fiscalini L, 
Wiedemeier DB, Müller M, et al. Microbial approaches 
for the assessment of toothpaste efficacy against oral 
species: A method comparison. MicrobiologyOpen. 
2022;11(2):e1271. doi: 10.1002/mbo3.1271
21. Marinho VT, Dos Reis AC, da Costa Valente ML. 
Efficacy of Antimicrobial Agents in Dentifrices: A 
Systematic Review. Antibiotics. 2022;11(10):1413. DOI: 
10.3390/antibiotics11101413
22. de Oliveira Carvalho I, Purgato GA, Píccolo MS, 
Pizziolo VR, Coelho RR, Diaz-Muñoz G, et al. In vitro 
anticariogenic and antibiofilm activities of tooth-
pastes formulated with essential oils. Archives of Oral 
Biology. 2020;117:104834. DOI: 10.1016/j.archoral-
bio.2020.104834.

DISCUSSION
Misoprostol is famous as a single agent for medical 
abortion but is less successful than the combination 
of misoprostol and mifepristone10-11. The current 
standard and the Food and Drug Administration-ap-
proved regimen for medical abortion is 200 mg of 
mifepristone followed in 24–48 hours by 800 mcg 
misoprostol12. In our study, women came in with 
incomplete abortions and missed abortions but did 
not get a complete abortion. The effectiveness of 
misoprostol for termination is around 95%. These 
women may or may not have taken the complete 
dosage of the drug. Compliance with the protocol 
for drug administration is of utmost importance to 
achieve desirable results.

Heavy bleeding is much more likely in women who 
take misoprostol around 12 weeks and is less likely in 
women in earlier gestations. In our study, the heavy 
bleeding and the need for blood transfusion were 
significantly less likely in women who ingested miso-
prostol at earlier gestations. This is in agreement with 
previous studies on the topic 13-15. In our study, 48 out 
of 54 women just used misoprostol without any scan. 
This can be extremely dangerous in cases where the 
patient has an ectopic pregnancy and she takes 
misoprostol to abort it. In our study, 1 out of 54 
women had this complication and she came in with 
ruptured ectopic. This is in contrast to the study from 
South America where no major adverse event was 
noted16. 

Moreover, Misoprostol is contraindicated in women 
with previous cesarean sections and has been 
shown to cause uterine rupture in women. In our 
study a woman also presented with uterine rupture, 
she had previous 4 cesarean sections and did not 
want this pregnancy. She ingested a heavy dose 
and came in with torrential bleeding. These compli-
cations are not commonly encountered in Western 
countries because the access to medical care is 

significantly different, women are literate and abor-
tion is not seen as a taboo topic17. Women who 
receive in-person follow up with a counselor are 
more likely to report a complete miscarriage.  An 
ultrasound before administration of misoprostol can 
be helpful. It is not recommended that an 
ultrasound is done before giving misoprostol but 
women are always counseled to seek help if they 
develop complications and a pregnancy test needs 
to be repeated to ensure the pregnancy has been 
successfully terminated18.

WHO’s task-sharing guidelines recommend involving 
women in the management of combined mifepris-
tone and misoprostol abortion regimens19. However, 
no such recommendations exist for misoprostol-only 
abortions. Our women mostly used a misoprostol-on-
ly regimen. Findings from a study suggest that 
perceptions of needing care are related to informa-
tion or lack thereof, they received from drug sellers 
about potential complications and care-seeking 
needs20. Around 50% of women who reported that 
they needed some care had been warned by the 
drug dispensers that some complications could 
occur. In light of these findings, we conclude that 
misoprostol should be available only as a prescrip-
tion drug. The policymakers should ensure that 
women are only given misoprostol when needed 
and after proper counseling and a follow-up is put in 
place for them to ensure continuity of care as it was 
proven to be of significance 21, 22, 23.

Our study is the first to assess the complications of 
self-administration of misoprostol for unwanted 
pregnancies during COVID-19 where health facilities 
are a stigmatized issue in Pakistan. The main limita-
tion is its single-center design so the findings cannot 
be generalized to the whole population due to 
single-centered study and also not to higher socio-
economic groups of the city who may have a better 
understanding of the complications and are more 

likely to seek help before the situation deteriorates.
  
CONCLUSION
Misoprostol after gestational ages greater than 6 
weeks was found associated with complications. 
There should be some restrictions on the 
over-the-counter availability of drugs used for medi-
cal termination of pregnancy. These should be 
administered only by healthcare providers in regions 
where women are unaware of complications and 
are less likely to access healthcare facilities for seek-
ing care due to stigma.
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