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ABSTRACT

Aim: This study was designed to assess the effect of vitamin E supplement on Creatine Kinase
(CK-MB) C - reactive protein, (C-RP), urea and creatinine of albino rats fed with high fat diet.

Methodology: A total of twenty (20) albino rats of both sexes were used in this study. They were
grouped into four (4) groups comprising of five (5) rats each. Group 1 was fed with normal diet;
group 2 with normal diet and treated with vitamin E supplement (70 mg/kg); group 3 was fed with
high fat diet only, while group 4 was fed with high fat diet and treated with vitamin E supplement (70

*Corresponding author: E-mail: helen.waribol@ust.edu.ng, helywary@yahoo.com;

J. Pharm. Res. Int., vol. 35, no. 11, pp. 8-14, 2023



Waribo et al.; J. Pharm. Res. Int., vol. 35, no. 11, pp. 8-14, 2023; Article no.JPRI.99477

= 0.05 was considered statistically significant.

mg/kg). The treatments were administered daily using oral gavage method for a period 21 days.
After the experimental period, the animals were sacrificed and blood samples collected for the
analysis of CK-MB, CRP, urea and creatinine respectively using ELISA and colorimetric method
with a spectrophotometer. Data generated were analyzed statistically using SPSS version 20 and P

Results: The results revealed a significance difference in C-RP (mg/l) levels (P < 0.001) amongst
the groups with a decreased C-RP levels in group 2 (1.43 £ 0.39) compared to group 1 (1.94 +
0.53), then in group 4 (2.27 £+ 0.53) which is also decreased compared to group 3 (3.31 £ 0.63). For
CK-MB there was also a significant difference among the different groups. In group 2, it was 1.94 +
0.65 ng/ml which was decreased compared to group 1 (2.22 + 0.55), and group 4 (2.74 £ 0.68)
compared to group 3 (3.31 = 0.62). For the urea and creatinine results, there was no significant
difference (p > 0.05) among the groups when the mean levels were compared.

Conclusion: This shows that administration of vitamin E to rats fed normal or high fat diet could
significantly reduce the plasma levels of CRP and CK-MB hence having some ameliorative effects
on high fat induced inflammatory and cardiovascular risks or conditions.

Keywords: Vitamin E supplement; creatine kinase-MB.C - reactive protein; urea; creatinine; high fat

diet; albino rats.
1. INTRODUCTION

“High fat diets are responsible for high global
prevalence of chronic non communicable
diseases such as cardio-vascular diseases and
renal diseases” [1,2]. This is a serious health
problem all over the world especially in
industrialized countries. High fat diets especially
those of trans fats and saturated fats such as
margarine, butter, fats cut of beef and pork, high
fat dairy products and poultry skin has been
implicated in obesity which has a high-risk
factor for the development of cardio-vascular
disease, fatty liver disease, pulmonary
dysfunction, colon cancer, diabetes, chronic
renal failure and metabolic syndrome [3,4].
Some studies have shown that high fat diet
increase low density lipoprotein-cholesterol
(LDL-C) which is the major cause of
atherosclerosis, a buildup of fats and other
substances in and on artery wall [5]. Some
studies have also shown that lipid-rich diets are
capable of generating reactive oxygen species
(ROS) because they can alter oxygen
metabolism hence contributing to renal and
heart diseases [6]. Having in mind that most of
our Nigerian diets are heavily loaded with fats
and our eating pattern also favours the
accumulation of fats in the system, therefore it
is necessary to undertake studies which will
help to a larger extent to ameliorating the
resultant effects that might arise as a result of
consumption of high fat diets on the cardiac and
renal organs.

“Non-communicable diseases kill 41 million
people each year, which is about 71% of the

world’s total deaths” [7]. “It is reported that fats
account for 20-35% of total energy intake [8], but
daily total fat consumption accounts for 50% of
total energy intake in some countries” [9]. “High-
fat diets, in general, are associated with
metabolic disorders, and the type of dietary fat
involved is a determinant risk factor since
saturated fats are more linked to a positive fat
balance and visceral adipose tissue
accumulation than to other types of fat” [10,11].

The CPK-MB test (creatine phosphokinase-MB),
also known as CK-MB test, is a cardiac marker
used to assist diagnoses of an acute myocardial
infarction, myocardial ischemia, or myocarditis.
C-Reactive protein is one of the common test
parameters used in clinical practice, for
assessment and diagnosis of inflammation.

“Vitamin E is the major lipid-soluble component
in the cell antioxidant defense system” [12].
“Vitamin E has been known to possess both
antioxidant and anti- inflammatory properties
which prevents or reduces oxidative stress,
which is known to be an important contributor of
renal and cardiac diseases. Vitamin E functions
as a chain-breaking antioxidant by preventing
chain initiation and propagation of free radical
reaction and lipid peroxidation in cellular
membrane. In addition to its antioxidant function,
vitamin E supplementation influences the
cellular response to oxidative stress through
modulation of signal-transduction pathway” [13].
Therefore, it is necessary to assess the effect of
vitamin E supplementation on the renal and
cardiac functioning state of rats fed with high fat
diet.
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2. MATERIALS AND METHODS
2.1 Experimental Animals

A total of twenty (20) albino rats weighing
between 140 — 160 g of different sexes were
procured from the animal house unit of the
Department of Human Physiology, Faculty of
Basic Medical Science, University of Port
Harcourt.The animals were kept in a well-
ventilated clean plastic cage wounded round with
metallic wire gauze with 12 hours normal light/
dark cycle. Sawdust was used as bedding. They
were fed with commercially prepared grower
mash feed (manufactured by Grand Cereal
Limited) and water. Grower mash ingredients
comprise of cereals/Grains (Maize), Vegetable
Protein (SBC, SBM and GNC), Premix
(Vitamins/Minerals), Essential Amino Acids
(Lysine, Methionine), salt, Antioxidant (vitamin
E), Probiotics (Fermentative) and Enzymes
(NSP). The nutritional information/ Average
composition: Crude Protein 16%, Fat 5%, Crude
Fibre 5%, Calcium 1.0%, Phosphorus 0.46%,
Metabolizable Energy 3,150Kcal/Kg (Min). The
animals were allowed to acclimatize for 2 weeks
before the commencement of treatment for
21days. The conditions of the rats were in
conformity with standards as outlined by the
National academy of Science [14,15].

2.2 Preparation of High Fat Diet

“The design of the test meal was a modification
of the Matos et al. [16] Waribo et al. [17] dietary
models for inducing hyperlipidemia in rats. The
diet is composed of 68% grower (chicken) mash,
30% soybean oil and 2% cholesterol. It was
compounded by dissolving 20g of margarine in
300g of soybean oil, stirring thoroughly and
mixing it evenly with 680g of grower chicken
marsh to make up 1000 grams of the high
cholesterol diets. The crude fat content of both
the normal and high fat diets fed to the rats were
determined using Soxhlet Extraction method”.
2.3Pilot Study of Rats Check
Hyperlipidemic State

to

A total of 10 albino rats were divided into two
groups: Group A (n = 5; control group received
normal diet for 21 days) and Group B (n = 5; Test
group received HFD prepared according to
modification of Matos et al. [16] for 21 days to
induce hyperlipidemia). They were fasted
overnight, then sacrificed on the 22" day under
chloroform anesthesia [18]. Blood samples were
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collected by puncture of the jugular vein into
lithium heparin sample bottles which was
centrifuged to obtained the plasma that was
used to determine total cholesterol levels using
Allan et al. Method [19] This is to verify the
hyperlipidemic status of the rats as a result of the
high fat diet given.

2.4 Drug / Reagents

Reagents for the analysis of total cholesterol,
urea and creatinine were purchased from
Randox Laboratories Ltd, while C - reactive
protein and Creatine kinase-MB (a solid phase
direct sandwich Kkits) were purchased from
Calbiotech California USA. Vitamin E supplement
(dl- alpha tocopherol) Puritan’s Pride was
purchased from Remaplus pharmacy Oyigbo,
Rivers State, Nigeria. (lot number; 1781).

2.5 Calculation of Vitamin E Supplement
Treatment Doses

Vitamin E used is in the form of DL-a-tocopherol
acetate and 1.0 ml of the vitamin E contains 500
mg of DL-a-tocopherol acetate (water soluble
form of vitamin E). In the preparation, the
dose for the rats (AED) was extrapolated
from the human dose (HED) of 11.2 mg/kg/day
for 60 kg weight (i.e 670 mg/day) to give 70
mg/kg for 0.15 kg rat weight. The 70 mg/kg was
obtained by administering 0.02 ml (10.5 mg) in
0.15 kg rats. The conversion of human
equivalent dose (HED) to animal equivalent
dose (AED) as seen was obtained using the
equation: HED (mg/kg) = AED (mg/kg) x 0.16 as
described by Nair & Jacob [20] and Umezulike et
al, [21].

2.6 Experimental Design

1. After confirming hyperlipidemic status.A
total of twenty (20) albino rats divided into
four (4) groups comprising of five (5)
animals were used.

Group 1 rats were fed with normal diet
daily without any form of treatment for 21
days.

Group 2 rats were fed with normal diet
andorally administered 70mg/kg of Vitamin
E supplement daily for 21 days.

Group 3 rats were fed with high fat diet
daily without any form of treatment for 21
days.

Group 4 rats were fed with high fat diet and
orally administered 70mg/kg of Vitamin E
supplement daily for 21 days.
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The administration of vitamin E was done
using oro-gastric gavage tube daily for a
period of 21 days. The rats were fasted
overnight, then sacrificed on the 22M day
under chloroform anesthesia. Blood
samples were collected by puncture of the
jugular vein into lithium heparin sample
bottles. They were centrifuged to obtained
the plasma which was stored at a
temperature of - 20°C in a freezer and later
used for the estimation of Creatine kinase
MB (CK-MB), C-Reactive protein (CRP),
Urea and Creatinine.
2.7 Methods

1. Estimation of Creatine kinase MB
isoenzyme (CK-MB) was carried out using
Enzyme-Linked Immunosorbent Assay
[22].
Estimation of C-Reactive Protein (CRP)
was carried out using Enzyme-Linked
ImmunosorbentAssay [23].
Estimation of Urea was carried
out using the Urease-Berthelot method
(Weatherburn [24].
Estimation of Creatinine was carried out
using the Jaffe’s reaction method [25].

2.8 Data Collection and Analysis Method

Results were expressed as mean * standard
deviation (SD). Data obtained were analysed
using one-way analysis of Variance (ANOVA)
followed by Tukey’'s Multiple Comparison post
hoc test using Statistical Package for Social
Sciences (SPSS) version 23. For all statistical
analysis, results were considered significant at
p<0.05.

3. RESULTS AND DISCUSSION

3.1 Effect of Vitamin E Supplementation
on CK-MB and C-RP Levels

From the study, the significant increases
observed in CK-MB and C-RP levels in rats fed
with high  fat diet compared to rats fed with
normal diet (Table 2) corroborates the work of
Muller et al. [26], who reported that consumption
of saturated fat is associated with increased total
cholesterol than consumption of other types of
fatty acid. This might be attributed to the fact that
high fat is able to create a disparity between fat
balance and its visceral tissue accumulation
hence increases the total cholesterol level
[10,11].
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Vitamin E in this study significantly reduced the
C-RP levels in both rats fed with normal diet and
especially high fat diet. This is evident in this
study as a significant decrease (P= 0.0003) was
observed in the plasma level of C-RP among the
group fed with high fat diet and treated with
vitamin E supplement compared with the group
fed with high fat diet alone as reflected in
Table 2. The anti-inflammatory effect of vitamin E
as revealed in this study is in agreement with the
works done by Asbaghi et al. and Nazrun et al
[27,28] who both reported that high doses of
vitamin E was found to exhibit anti-inflammatory
effect by decreasing C-RP and inhibiting the
release of pro inflammatory cytokines [29].

Table 1. Mean *= SD levels of total cholesterol
for control and test rats in the preliminary
study (n-10)

Total cholesterol
(mg/dl)
158. 00 + 25.88

Groups/parameters

Control (ND)

Test (HFD) 341.00 + 58.14
t-value 6.430

P — value 0.003

Remark S

Key: n = Number of Observations, ND = Normal Diet,
HFD = High Fat Diet, S = Significant.

The result also reveals a significant difference in
the plasma levels of CK-MB in both rats fed with
normal diet and high fat diet as observed in the
levels of CK-MB among the group fed with high
fat and treated with vitamin E supplement
compared to Group 1 fed with normal diet alone.
This corroborates with the study by [30,31] which
states that individuals who consume vitamin E
may have a reduced rate of developing chronic
cardiovascular disease. This result is also in
consonance with the work of Birsen [32] which
reveals that the administration of vitamin E in rats
fed with high fat diet reduces CK-MB
significantly. = However, according to a
recommendation [33], there is no net benefit in
using Vitamin E supplementation for the
prevention of cardiovascular diseases.

3.2 Effect of Vitamin E Supplementation
on Creatinine and Urea Levels

There was no significant difference (P > 0.05) in
the levels of urea and creatinine among the
group fed with high fat and treated with vitamin
E. This mean that there was no significant
variation in the levels of urea and creatinine in
those animals fed with high fat and treated with
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vitamin E and those fed with high fat without
treatment. This is in contrast to the study by
Kume et al. [34] and Muller et al. [26] that
reported kidney damages to be as a result of the
consumption of high fat diet.

Table 2. Mean = SD of CK-MB and C-RP in
rats fed with high fat diet and treated with
vitamin E over a period of 21 days

Groups CK-MB C-RP
/Parameter (ng/ml) (mg/L)
Mean = SD Mean + SD
Group 1 (ND) 2.22+0.55% 1.94 +0.53°
Group 2 (ND/E) 1.94+0.65° 1.43+0.39°
Group 3 (HFD)  3.31+0.62° 3.31+0.63°
Group 4 (HFD/E) 2.74 +0.68°  2.27 + 0.53°
F- Value 3.143 11. 312
P — value 0.004 0.0003
Remark S S

Key: Mean values with different superscripts are
significantly different from each other, P = 0.05, S -
Significant. CK-MB - Creatine kinase MB, C-RP - C-

Reactive Protein, Group 1 ND - Normal Diet, Group 2
ND/E - Normal Diet with Vitamin E, Group 3 HFD -
High Fat Diet, Group 4- HFD/E - High Fat Diet with

Vitamin E

Table 3. Mean £ SD of urea and creatinine in
rats fed with high fat diet and treated with

vitamin E

Groups Urea (mg/dl) Creatinine

Mean + SD mg/dl

Mean + SD

Group 1 (ND) 13.94 +0.65 0.95+0.11
Group 2 (ND/E) 13.54 £ 0.53 0.79 £ 0.16
Group 3 (HFD) 13.73 £0.60 0.92+0.18
Group 4 13.62 = 0.62 1.06 £ 0.31
(HFD/E)
F- Value 2.137 1.369
P — value 0.14 0.29
Remark NS NS

Key: P =0.05, NS -Non-Significant. Group 1 ND -
Normal Diet, Group 2 ND/E - Normal Diet with Vitamin
E, Group 3 HFD - High Fat Diet, Group 4- HFD/E -
High Fat Diet with Vitamin E

This result also disagrees with the work of Birsen
[32] reported that the administration of vitamin E
to a high fat diet reduces the high value of urea
and creatinine to normal. However, this study
agrees with the report of Jayawardena [35] that
reported no beneficial effect of vitamin E
supplementation on renal function.

4. CONCLUSION

High fat diet adversely alters some of the
biochemical parameters especially CK-MB and
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C-RP values in the test rats however, Vitamin E
significantly reduced the C-RP values, an
inflammatory  protein and CK-MB, a
cardiovascular biomarker, while there were no
significant changes in the levels of urea and
creatinine. Vitamin E exhibits an ameliorating
property to prevent fat induced inflammatory and
cardiovascular risk in the rats.

A supplemented diet rich in vitamin E could
ameliorate any fat induced cardio or
inflammatory conditions based on wrong eating
habits which could aggravate the accumulation
of fats in the systemic circulation hence leading
to other complications of health,

CONSENT
It is not applicable.
ETHICAL APPROVAL

All authors hereby declare that "Principles of
laboratory animal care” (NIH publication No. 85-
23, revised 1985) were followed, as well as
specific national laws where applicable. All
experiments have been examined and approved
by the appropriate ethics committee.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Fedacko J, Takahashi T, Singh RB, Pella
D, Chibisov S, Hristova K, Elkilany GN,
Juneja LR, Behl S, Singh J, Smai MAM.
Western diets and risk of non-
communicable diseases. Ram BS, Shaw
W, Adrian Al. Editors. In Functional Foods
and Nutraceuticals in Metabolic and Non-
Communicable Diseases. Academic Press;
2022.

2. De castro ER, Guimaraes L, Lacerda A.
Design e consume: An influencia da midia
sobre an obesidade infantile. Blucher
Design Proceedings. 2016;2:5625- 5637.

3. Olatona FA, Onabanjo OO, Ugbaja RN.

Dietary habits and metabolic risk factors
for non-communicable diseases in a
university  undergraduate  population.
Journal of Health Population and Nutrition.
2018;37:21-26.

Black RE, Victora CG. Walker SP. Bhutta,
ZA Christain P, Onis M. Maternal and child



10.

11.

12.

13.

Waribo et al.; J. Pharm. Res. Int., vol. 35, no. 11, pp. 8-14, 2023; Article no.JPRI.99477

under nutrition and overweight in low-
income and middle-income countries.
Maternal and Child Nutririon. 2013;
382(9890):427-451.

Brain AF, Henry NG, lan G, Kausik KR,
Chris JP, Eric B, Robert AH., Ronald MK,

Frederick JR, Heribert S, Gerald F,
Alberico LC. Low-density lipoproteins
cause  atherosclerotic  cardiovascular
disease: Evidence from genetic,
epidermiologic, and clinical studies.
European Heart Journal. 2017;38(32):
2459-2472.

Zewan L, Zhangpin R, Jun Z, Chia-chen C,
Eswar K, Tingyang Z, Li Z. Role of ROS
and nutritional antioxidants in human
diseases. Frontiers in Physiology. 2018;9:
477.

WHO. communicable
Progress Monitor. World
Organization; 2017.

Aranceta J, Pérez-Rodrigo C.
Recommended dietary reference intakes,
nutritional goals and dietary guidelines for
fat and fatty acids: A systematic review.
British Journal of Nutrition. 2012;107(2):8—
22.

Elmadfa |, Kornsteiner M. Dietary fat
intake—a global perspective. Annals of
Nutrition Metabolism. 2009;54(1):8—14.
Coelho DF, Pereira-Lancha LO, Chaves,
DS, Diwan D, Ferraz R, Campos-Ferraz
PL, Poortmans JR, Lancha JA. Effect of
high-fat diets on body composition, lipid
metabolism and insulin sensitivity, and the
role of exercise on these parameters.
Brazilian Journal of Medical and Biological
Research. 2011;44:966— 972.

Fiorino P, Américo A, Muller CR, Leite A,
Yokota R, Pereira RO, Nascimento NR,
Fabiana SE, Farah V, Fonteles MC.
Exposure to high-fat diet since post-
weaning induces cardio metabolic damage
in adult rats. Life Science. 2016;160:12—
17.

Saliha R, Syed TR, Faizal A, Absar A,
Shania A, Farzana M. The role of vitamin E
in human health and some diseases.
Sultan Qaboos University of Medical
Journal. 2014;14(2):157-165.

Wilson MB, El_sayed MF, Seleem AA,
Sarhan RS. Ameliorative effect of
antioxidants (vitamins C and E) against
abamectin toxicity in liver, kidney and
testis of male albino rats. The Journal of
Basic & Applied Zoology.2016; 77:
69-82.

Diseases:
Health

Non

13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

OLAW. Institution Animal care and use
committee Guidebook. (2nd edition) NIH
publication; Besthesda; 2002.

ILAR. Guideline for the care and use of
laboratory animal. (8th edition). National
academic press. Washington D.C; 2011.
Matos SL, Paul P, Pedrosa ML, Oliveira
EL, Chianca AD, Silva ME. Dietary models
for inducing hypercholesterolemia in rats.
Brazilian  Archives of Biology and
Technology. 2015;48:203-209.

Waribo HA, Unyinigwung EP, Onwuli DO.
Effect of garlic juice administration on the
lipid profile of male albino rats fed with high
cholesterol diet. International Journal of
Herbal Medicine. 2020;8(3):134-137.
AVMA. Guidelines for euthanasia of
animals. (2013  edition).  American
Vertinary Medical Association; 2013.

Allain CC, Poon LS, Chan CSG, Richmond
W, Fu PC. Enzymatic determination of total
serum cholesterol. Clinical Chemistry.
1974,;20:470-473.

Nair AB, Jacob S. A simple practice guide
for dose conversion between animals and
human. Journal of Basic Clinical
Pharmacology. 2016;7(2):27- 31.
Umezulike LN, Waribo HA, Onwuli D.
Effect of omega-3 supplement on oxidative
stress markers in brain and heart tissue
homogenates of shock induced albino rats.
Journal of Advances in Medicine and
Medical Research. 2022;34(6):1-8.

Adams JE, Schechtman KB, Landt Y,
Ladenson JH, Jaffe AS. Comparable
detection of acute myocardial infarction by
creatine kinase MB isoenzyme and cardiac
troponin |. Clinical Chemistry. 1994;40:
1291-1295.

Lin Z, Hai-Yun, Li, Wei, L, Zhi-YS, Yin-Di
W, Shang-Rong J, Yi W. An ELISA assay
for quantifying monomeric C-reactive
protein in plasma. Frontiers of Immunology.
2018;9:511-517.

Weatherburn MW. Urease-berthelot
colorimetric method for in vitro
determination of urea. Analytical
Chemistry. 1967;39:971-974.

Joris RD, Marijn MS. Creatinine

determination according to Jaffe—what
does it stand for? Oxford Journal NDT
Plus. 2011;4(2):83-86.

Muller CR, Américo A, Fiorino P,
Evangelista F. Aerobic exercise training
prevents kidney lipid deposition in mice fed
a cafeteria diet. Life Science. 2018;211:
140-146.



27.

28.

29.

30.

31.

Waribo et al.; J. Pharm. Res. Int., vol. 35, no. 11, pp. 8-14, 2023; Article no.JPRI.99477

Asbaghi O, Sadeghian M, Nazarian B. The
effect of vitamin E supplementation on
selected inflammatory biomarkers in
adults: A systematic review and meta-
analysis of randomized clinical trials.
Scientific Report. 2020;10:17234.

Nazrun MN, Norliza M, Ima Nirwana S.
The anti-inflammatory role of vitamin e in
prevention of osteoporosis. Advances in
Pharmacological Sciences. 2012;(142702):
1-7.

Singh U, Devaraj S. Inflammation and
atherosclerosis. Vitamins and Hormones,
2007;76:519-549.

Gaziano JM. Vitamin E and cardiovascular
disease: Observational studies. Annals of
the New York Academic of Science. 2004;
1031:280-291.

Traber MG, Atkinson. Vitamin E,
antioxidant and nothing more. Free Radical
Biology and Medicine. 2007;43(1):4-15.

32.

33.

34.

35.

Birsen, A. The effects of capsaicin and
vitamin E on high fat diet induced obesity,
hyperlipidemia and oxidative stress in
different organs of mice. Journal of Food
and Nutrition Research. 2015;3(6):357—
364.

Jin J. Vitamins and minerals to prevent
cardiovascular disease and cancer.
Journal of America Medical Association.
2022;327(23):2364.

Kume S, Uzu T, Araki S, Sugimoto T,
Isshiki K, Chin-Kanasaki M. Role of
altered renal lipid metabolism in the
development of renal injury induced by a
high-fat diet. Journal of the American
Society of Nephrology. 2007;18:
2715-2723.

Jayawardena R. The risk and benefits of

vitamin E supplementation. Sri Lanka
Prescriber. 2014; 22:1-3.

© 2023 Waribo et al.; This is an Open Access atrticle distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/99477

14


http://creativecommons.org/licenses/by/2.0

