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Dyslipidemia is a serious contributor to 
cardiovascular disease, stroke, and type 2 
diabetes, so it's important to be aware of its 
potential impact (6). Although it's dangerous, 
it is a risk factor that can be modified through 
lifestyle changes and medications. This 
disorder is characterized by an irregular lipid 
profile, which may include higher levels of 
plasma cholesterol, triglycerides, or both, or a 
decrease in high-density lipoprotein 
cholesterol (HDL-C) (7). The American Heart 
Association advises that a blood cholesterol 
level of 200 mg/dl, Triglycerides over 150 
mg/dl, High-Density Lipoprotein Cholesterol 
(HDL-C) under 40 mg/dl, and Low-Density 
Lipoprotein Cholesterol (LDL-C) over 130 
mg/dl are all considered signs of dyslipidemia 
(7) .  In our study, 38.1% of respondents were 
urban and 61.8% of respondents were rural 
residents. Most of the patients coming to this 
medical college hail from rural and low social 
economic conditions because of the 
philanthropic nature of this institution. Also, 
the geographic location of these institutions 
attracts patients from rural areas.  So, several 
rural respondents were more in our study.
In our study, we found that the prevalence of 
dyslipidemia in type 2 diabetic patients is very 
high (72.7%). This was similar to another 
study done in South Africa where they found 
the prevalence of dyslipidemia was 90.3 % 
(8). This result is consistent with another study 
in Nigeria (9) .In a Bangladeshi study showed 
that dyslipidemia was found to be very highly 
prevalent (94%) (9). Among individuals who 
have dyslipidemia with a single lipid profile 
parameter, serum TG was the most prevalent 

(70.8%) whereas among individuals with 
abnormalities in multiple lipid profile 
parameters, combined High TG & low HDL-C 
was observed at the highest frequency 
(39.2%). Sultana MS et.al also found 
hypertriglyceridemia combined with low 
HDL-C is the most common form of multiple 
dyslipidemias. But in a Pakistani study, the 
researcher found the highest number of 
dyslipidemias was LDL-C (8). Age, duration 
of diabetes, HbAlc, and drug compliance may 
all affect variables such as lipid profile. It 
appears that the food we eat can have an effect 
on our lipid profile especially food with a high 
glycemic index may also affect lipid 
abnormalities (10).
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Background: Alpha-tocopherol (αT) is a fat-soluble antioxidant that protects 
cell membranes and other cellular components from oxidative damage. In 
addition to its antioxidant properties, alpha-tocopherol has also been found to 
possess anti-inflammatory activities in many studies. But a comparison of these 
effects with similar effects of ketorolac tromethamine (KT) and their combination 
has not been established. Objectives: To assess the impacts of αT and KT on 
inflammation and compare them with the varieties of αT and KT in rat models. 
Materials and Methods: This experimental study was conducted in the Depart-
ment of Physiology, Bangabandhu Sheikh Mujib Medical University (BSMMU), 
Dhaka. For this, 20 (twenty) Long Evan’s rats of both sexes were divided into 
control (with 5mL/kg normal saline) and experimental (with 500mg/kg αT; with 
10mg/kg KT; with αT+KT) groups with 5 (five) rats in each group. All the drugs 
and vitamins were administered intraperitoneally in a single dose just one hour 
before the formalin test. To evaluate the treatments' effect on inflammation, rats' 
right hind paws were injected subcutaneously into the plantar surface with 
formalin (50 μL, 2.5%) except for the control group. The paw volume was 
measured by using a water plethysmometer. Statistical analysis was done by 
ANOVA, followed by Bonferroni post hoc test. In the interpretation of results, 
p≤0.05 was considered significant. Results: αT mediated reduction in inflamma-
tion was not statistically significant. KT lowered the inflammation more than αT, 
and it was statistically significant. On the other hand, the combination of αT and 
KT reduced the inflammation more significantly (p≤0.001). Conclusion: From 
this study, it may be concluded that the variety of αT with KT is more effective in 
reducing inflammation than those in their administration.
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Dyslipidemia is a serious contributor to 
cardiovascular disease, stroke, and type 2 
diabetes, so it's important to be aware of its 
potential impact (6). Although it's dangerous, 
it is a risk factor that can be modified through 
lifestyle changes and medications. This 
disorder is characterized by an irregular lipid 
profile, which may include higher levels of 
plasma cholesterol, triglycerides, or both, or a 
decrease in high-density lipoprotein 
cholesterol (HDL-C) (7). The American Heart 
Association advises that a blood cholesterol 
level of 200 mg/dl, Triglycerides over 150 
mg/dl, High-Density Lipoprotein Cholesterol 
(HDL-C) under 40 mg/dl, and Low-Density 
Lipoprotein Cholesterol (LDL-C) over 130 
mg/dl are all considered signs of dyslipidemia 
(7) .  In our study, 38.1% of respondents were 
urban and 61.8% of respondents were rural 
residents. Most of the patients coming to this 
medical college hail from rural and low social 
economic conditions because of the 
philanthropic nature of this institution. Also, 
the geographic location of these institutions 
attracts patients from rural areas.  So, several 
rural respondents were more in our study.
In our study, we found that the prevalence of 
dyslipidemia in type 2 diabetic patients is very 
high (72.7%). This was similar to another 
study done in South Africa where they found 
the prevalence of dyslipidemia was 90.3 % 
(8). This result is consistent with another study 
in Nigeria (9) .In a Bangladeshi study showed 
that dyslipidemia was found to be very highly 
prevalent (94%) (9). Among individuals who 
have dyslipidemia with a single lipid profile 
parameter, serum TG was the most prevalent 

(70.8%) whereas among individuals with 
abnormalities in multiple lipid profile 
parameters, combined High TG & low HDL-C 
was observed at the highest frequency 
(39.2%). Sultana MS et.al also found 
hypertriglyceridemia combined with low 
HDL-C is the most common form of multiple 
dyslipidemias. But in a Pakistani study, the 
researcher found the highest number of 
dyslipidemias was LDL-C (8). Age, duration 
of diabetes, HbAlc, and drug compliance may 
all affect variables such as lipid profile. It 
appears that the food we eat can have an effect 
on our lipid profile especially food with a high 
glycemic index may also affect lipid 
abnormalities (10).

Introduction

Materials and Methods
This experimental study was conducted in 
the Pain Laboratory of the Department of 
Physiology after receiving permission from 
the Institutional Review Board (IRB, No. 
BSMMU/2015/5994) of Bangabandhu 
Sheikh Mujib Medical University 
(BSMMU), Dhaka, from March 2015 to 
February 2016. All experiments and animal 
care were performed according to the guide-
lines outlined in the ‘Manual for Care and 
Use of Laboratory Animals’ by the Animal 
Experimentation Ethics Committee (AEEC) 
of the International Center for Diarrhoeal 
Disease Research, Bangladesh (icddr,b 
2002) (14).

Twenty (20) healthy adult Long Evans rats weigh-
ing 180 to 250 g of both sexes (15, 16, 17) were 
obtained from the animal house of the Bangladesh 
University of Health Sciences (BUHS), Dhaka. 
All the rats were kept in the pain laboratory of the 
Department of Physiology, BSMMU, where they 
were housed in specially built plastic cages with 
six rats per cage under a 12/12 hour light/dark 
cycle (18, 19). The ambient room temperature was 
maintained at around 27 to 28°C, corresponding to 
the thermo-neutral zone for rodents (20, 21). All 
the rodents had free access to standard laboratory 
food and cooled, boiled water (22). They were 
kept there for seven consecutive days for environ-
mental acclimatisation before the experiment. To 
avoid circadian influences, all the experiments 
were performed during day time between 08:00 
and 16:00 hours (7, 8). 

Inflammation is a local response of living 
mammalian tissues to injury. It is a body’s 
defence reaction to eliminate or limit the 
spread of injurious agents. There are various 
components to an inflammatory reaction 
injury. Oedema formation, leukocyte infiltra-
tion, and granuloma formation represent such 
components of inflammation (1). Oedema 
formation in the paw results from a synergism 
between various inflammatory mediators, 
increasing vascular permeability and blood 
flow (2). Even though different allopathic 
drugs like immunosuppressants, NSAIDs, 
corticosteroids, and antihistamines have been 
used till now, their potential side effects limit 
their use. There is a growing concern about 
developing a new, safe, potent, and less toxic 
anti-inflammatory drug. Hence, there is a need 
to explore more naturally available alternatives 
so that their therapeutic values can be assessed 
and expanded (3, 4). Vitamin E is a lipophilic 
vitamin, and α-tocopherol is the most physio-
logically active of its eight naturally active 
forms (5, 6). Alpha-tocopherol (αT) can help to 
reduce inflammation by inhibiting the produc-
tion of pro-inflammatory cytokines and 
enzymes (7). αT's antinociceptive activity is 
thought to be related to a mechanism that 
suppresses anti-inflammatory actions, and it is 
likely to be helpful in treating both acute and 
chronic pain. Additionally, it has been claimed 
that αT may operate with NSAIDs to reduce 
gastrointestinal inflammation and discomfort 
in people suffering from peptic ulcer disease 
(5, 8, 9).

Ketorolac tromethamine (KT) is a potent 
nonsteroidal anti-inflammatory medication 
(NSAID) that is often used to treat severe acute 
pain caused by inflammation that needs urgent 
analgesia, such as postoperative pain, renal 
colic, arthritis, lumbago, headache, and cancer 
pain (10, 11). Studies have been conducted 
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cardiovascular disease, stroke, and type 2 
diabetes, so it's important to be aware of its 
potential impact (6). Although it's dangerous, 
it is a risk factor that can be modified through 
lifestyle changes and medications. This 
disorder is characterized by an irregular lipid 
profile, which may include higher levels of 
plasma cholesterol, triglycerides, or both, or a 
decrease in high-density lipoprotein 
cholesterol (HDL-C) (7). The American Heart 
Association advises that a blood cholesterol 
level of 200 mg/dl, Triglycerides over 150 
mg/dl, High-Density Lipoprotein Cholesterol 
(HDL-C) under 40 mg/dl, and Low-Density 
Lipoprotein Cholesterol (LDL-C) over 130 
mg/dl are all considered signs of dyslipidemia 
(7) .  In our study, 38.1% of respondents were 
urban and 61.8% of respondents were rural 
residents. Most of the patients coming to this 
medical college hail from rural and low social 
economic conditions because of the 
philanthropic nature of this institution. Also, 
the geographic location of these institutions 
attracts patients from rural areas.  So, several 
rural respondents were more in our study.
In our study, we found that the prevalence of 
dyslipidemia in type 2 diabetic patients is very 
high (72.7%). This was similar to another 
study done in South Africa where they found 
the prevalence of dyslipidemia was 90.3 % 
(8). This result is consistent with another study 
in Nigeria (9) .In a Bangladeshi study showed 
that dyslipidemia was found to be very highly 
prevalent (94%) (9). Among individuals who 
have dyslipidemia with a single lipid profile 
parameter, serum TG was the most prevalent 

(70.8%) whereas among individuals with 
abnormalities in multiple lipid profile 
parameters, combined High TG & low HDL-C 
was observed at the highest frequency 
(39.2%). Sultana MS et.al also found 
hypertriglyceridemia combined with low 
HDL-C is the most common form of multiple 
dyslipidemias. But in a Pakistani study, the 
researcher found the highest number of 
dyslipidemias was LDL-C (8). Age, duration 
of diabetes, HbAlc, and drug compliance may 
all affect variables such as lipid profile. It 
appears that the food we eat can have an effect 
on our lipid profile especially food with a high 
glycemic index may also affect lipid 
abnormalities (10).

Figure 1 

Figure 2

To make the rats accustomed to the test environ-
ment, all the rats were placed in the observation 
chamber (34X34X34cm3) of the plexiglass 
formalin box in pairs for fifteen(15) minutes daily 
for four (4) consecutive days and singly for three 
(3) days before the test(10, 24). On the day of the 
experiment, each rat was intraperitoneally injected 
with normal saline, or αT or KT or combinations 
thereof, following the experimental paradigm 
being followed. Just one (1) hour later, the rat was 
restrained manually by a thick towel, and fifty (50) 
μL of dilute (2.5%) formalin was injected subcuta-
neously (24, 25) into the planter aspect of the right 
hind paw with an insulin syringe. Immediately 
after that, the animal was placed in the observation 
chamber of the plexiglass formalin test box, and 
pain behaviours were observed for a consecutive 
sixty (60) minutes. Immediately after completing 
the formalin test, all the rats were sacrificed. After 
sacrifice, inflammation was measured by a forma-
lin-induced paw oedema test in all the groups. The 
hind paws of the sacrificed rat of all the groups 
were cut at their knee joints by sharp scissors. 
Then the paw volume was measured using a water 
plethysmometer (20, 26).

Formalin-induced paw oedema test:

Dose schedule:  
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Dyslipidemia is a serious contributor to 
cardiovascular disease, stroke, and type 2 
diabetes, so it's important to be aware of its 
potential impact (6). Although it's dangerous, 
it is a risk factor that can be modified through 
lifestyle changes and medications. This 
disorder is characterized by an irregular lipid 
profile, which may include higher levels of 
plasma cholesterol, triglycerides, or both, or a 
decrease in high-density lipoprotein 
cholesterol (HDL-C) (7). The American Heart 
Association advises that a blood cholesterol 
level of 200 mg/dl, Triglycerides over 150 
mg/dl, High-Density Lipoprotein Cholesterol 
(HDL-C) under 40 mg/dl, and Low-Density 
Lipoprotein Cholesterol (LDL-C) over 130 
mg/dl are all considered signs of dyslipidemia 
(7) .  In our study, 38.1% of respondents were 
urban and 61.8% of respondents were rural 
residents. Most of the patients coming to this 
medical college hail from rural and low social 
economic conditions because of the 
philanthropic nature of this institution. Also, 
the geographic location of these institutions 
attracts patients from rural areas.  So, several 
rural respondents were more in our study.
In our study, we found that the prevalence of 
dyslipidemia in type 2 diabetic patients is very 
high (72.7%). This was similar to another 
study done in South Africa where they found 
the prevalence of dyslipidemia was 90.3 % 
(8). This result is consistent with another study 
in Nigeria (9) .In a Bangladeshi study showed 
that dyslipidemia was found to be very highly 
prevalent (94%) (9). Among individuals who 
have dyslipidemia with a single lipid profile 
parameter, serum TG was the most prevalent 

(70.8%) whereas among individuals with 
abnormalities in multiple lipid profile 
parameters, combined High TG & low HDL-C 
was observed at the highest frequency 
(39.2%). Sultana MS et.al also found 
hypertriglyceridemia combined with low 
HDL-C is the most common form of multiple 
dyslipidemias. But in a Pakistani study, the 
researcher found the highest number of 
dyslipidemias was LDL-C (8). Age, duration 
of diabetes, HbAlc, and drug compliance may 
all affect variables such as lipid profile. It 
appears that the food we eat can have an effect 
on our lipid profile especially food with a high 
glycemic index may also affect lipid 
abnormalities (10).

Discussion

Conclusion

Tissue damage and injury are always associat-
ed with pain and inflammation. In formalin-in-
duced paw oedema, the inflammatory reac-
tions are mediated by prostaglandin, sero-
tonin, histamine, bradykinin, and cytokines, 
such as interleukin-1 beta, interleukin-6 
tumour necrosis factor-alpha eicosanoids, and 

In summary, single-dose administration of 
α-tocopherol failed to show a significant 
anti-inflammatory effect. On the other hand, 
ketorolac tromethamine and its combination 
with α-tocopherol showed anti-inflammatory 
effects. However, their combined administra-
tion showed a more significant anti-inflamma-
tory effect than the individual administration 
of ketorolac. Therefore, it is possible to 
deduce that a combination of α-tocopherol and 
ketorolac tromethamine may reduce inflam-
mation to a greater extent than their adminis-
tration alone. This data may apprise the clini-
cians and the general population about using α
T along with KT for better inflammation man-
agement. However, a further experimental 
study is needed to elucidate these effects' exact 
components and mechanisms.

Nitric Oxide (27). Inflammation was not 
significantly lower in αT supplemented group, 
as evidenced by reduced paw oedema volume 
compared to that of the control. Many investi-
gators from different countries also reported a 
similar observation in animal models (28, 29, 
30) and human models (31). In this study, 
inflammation was significantly decreased 
after combined administration of αT and KT 
than that of controls, as evidenced by reduced 
oedema volume in formalin-induced paw 
edema. Moreover, this variable was signifi-
cantly lower after combined administration of 
αT and KT than their individual intervention 
as shown by more reduction of formalin 
induced paw edema. However, no published 
data were available to compare all these find-
ings as mentioned earlier for combined admin-
istration of αT with KT.
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Results
In this study, the differences in the mean 
values as well as the percent reduction of 
oedema volume among the groups were statis-
tically not significant except in the control 
group vs ketorolac treated group and control 
group vs combinedly (αT+KT) treated group, 
where the difference of the mean value of this 
variable was statistically significant (p≤0.01).  

Figure 3: Reduction in oedema volume in 
paw oedema test in different groups of rats. 
Each bar symbolises mean±SE for five rats. ** 
= p≤0.01, *** = p≤0.001, compared to those 
of control.  αT = α-tocopherol; KT = Ketorolac 
tromethamine.

Results were expressed as mean±SEM, and the data 
were statistically analysed by ANOVA, followed by 
Bonferroni post hoc test. In interpreting results, p ≤
0.05 was accepted as the significance level.
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Dyslipidemia is a serious contributor to 
cardiovascular disease, stroke, and type 2 
diabetes, so it's important to be aware of its 
potential impact (6). Although it's dangerous, 
it is a risk factor that can be modified through 
lifestyle changes and medications. This 
disorder is characterized by an irregular lipid 
profile, which may include higher levels of 
plasma cholesterol, triglycerides, or both, or a 
decrease in high-density lipoprotein 
cholesterol (HDL-C) (7). The American Heart 
Association advises that a blood cholesterol 
level of 200 mg/dl, Triglycerides over 150 
mg/dl, High-Density Lipoprotein Cholesterol 
(HDL-C) under 40 mg/dl, and Low-Density 
Lipoprotein Cholesterol (LDL-C) over 130 
mg/dl are all considered signs of dyslipidemia 
(7) .  In our study, 38.1% of respondents were 
urban and 61.8% of respondents were rural 
residents. Most of the patients coming to this 
medical college hail from rural and low social 
economic conditions because of the 
philanthropic nature of this institution. Also, 
the geographic location of these institutions 
attracts patients from rural areas.  So, several 
rural respondents were more in our study.
In our study, we found that the prevalence of 
dyslipidemia in type 2 diabetic patients is very 
high (72.7%). This was similar to another 
study done in South Africa where they found 
the prevalence of dyslipidemia was 90.3 % 
(8). This result is consistent with another study 
in Nigeria (9) .In a Bangladeshi study showed 
that dyslipidemia was found to be very highly 
prevalent (94%) (9). Among individuals who 
have dyslipidemia with a single lipid profile 
parameter, serum TG was the most prevalent 

(70.8%) whereas among individuals with 
abnormalities in multiple lipid profile 
parameters, combined High TG & low HDL-C 
was observed at the highest frequency 
(39.2%). Sultana MS et.al also found 
hypertriglyceridemia combined with low 
HDL-C is the most common form of multiple 
dyslipidemias. But in a Pakistani study, the 
researcher found the highest number of 
dyslipidemias was LDL-C (8). Age, duration 
of diabetes, HbAlc, and drug compliance may 
all affect variables such as lipid profile. It 
appears that the food we eat can have an effect 
on our lipid profile especially food with a high 
glycemic index may also affect lipid 
abnormalities (10).
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