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ABSTRACT

Objective: The current study investigated the effects of methanoic
extracts of capsicum annum on biochemical parameters and blood
glucoselevelsin male and female wistar rats.

Materials and Methods: A total of 33 wistar rats (12 femalesand 21
males) weighing between 80g and 120g were used in the study.
These animals were divided into five groups (six rats each, for groups
1 and 2 and seven rats each for groups 3,4 and 5). Group 1 served as
controls and was only allowed access to grower's mash feed and
water ad libitum. Groups 2, 3, 4 and 5 served as the test groups and
were administered 5mg/kg bw, 10kg/kg bw, 15mg/kg bw and
20mg/kg bw of methanoic extract of Capsicum annum fruit
respectively (these groups of rats were equally allowed access to
grower's mash feed and tap water ad libitum). The treatment lasted
for four (4) weeks after which the animals were anaesthetized and
blood samples harvested from them via cardiac puncture. Serum of
each sample obtained after proper centrifuging were subjected to
biochemical analysis using biochemical analyzer (Reflotron Plus).
Animals in the respective groups from which blood glucose levels
were measured had their tails pricked and about 0.6ul of blood
obtained and dropped on the oxidase reagentimpregnated spoton
the ONE-TOUCH® strip inserted in aglucometer.

Result: Values from the various laboratory screenings of the present
study, were subjected to statistical analyses (using the statistical
package for social sciences-SPSS) and the results showed significant
increases (p<0.05) in the test groups' levels of aspartate
aminotransferase (AST), Alanine aminotransferase, (ALT), Alkaline
phosphatase (ALP) as well as significant (P<0.05) decreases in blood
glucose levels of all test groups' animals.

Conclusion: Considering the outcome of the current study, it
implies that that consistent consumption of capsicium annum (chilli
peppers) may possibly impair liver functions or damage it. This
extrapolation is due to the raised levels of AST, ALT, and ALP,
however, mild consumption of the same plant, could be of
therapeutic benefits, as seen in its blood glucose reduction
potentials. The current study therefore, recommends that Capsicum
annum (chilli pepper), should be consumed mildly (particularly in
hyperglycemic conditions), in order to achieve its beneficial
properties.

1. INTRODUCTION

Capsicum annum (chilli pepper) is a genus of flowering plants in the
nightshade family Solanaceae, which is a cultivar of capsicum
(pepper). "' The generic name is derived from the Greek word kapto,
meaning "to bite" or "to swallow". ** The fruit of Capsicum annum
plant have a variety of names depending on place and type. The

piquant (spicy) varieties are commonly called chili peppers or
simply "chilies". In Nigeria chilli pepper is held dearly by the Yorubas
of south-west Nigeria. The Igbos call it ose. The Yorubas call it atare
while the Hausas call it borkunu. *

Some local studies have linked the high consumption of different
types of chili peppers by the Yoruba tribe in Nigeria to their high life
expectancy (number of years lived in good health). Itis said that the
Yorubas use at least five different types of chili pepper in making a
stew or soup.

Fresh Chilli peppers have been reported to be very rich in vitamin C:
94mg per 74g in comparison to only 37mg of same quantity in
oranges. This may be linked to its effective immune system
stimulantory and wound healing properties.” C. annum should be
avoided by people allergic to it and in this category are pregnant
women as the constituents of the pepper can stimulate intense
contraction of the uterus, thus endangering their pregnancies.”

Capsicum annum (chilli pepper) is used as a common spice in food
recipes across the world. It has therefore being a subject of
investigation by researchers in order to ascertain its possible actual
biological effects. ' ” Besides new medicinal applications, the
pungency of pepper or hotness have being examined by scientists
and researchers over decades in order to know its effects on most
systems of the body (reproduction, respiration, immune systems
and on some organs of the body such as liver, also in fasting blood
glucose on laboratory animals such as rats, mice as the case may be.
61

Mohamed and Saleh,” reported that, extensive consumption of hot
pepper (chilli pepper) induced a significant increase in temperature
of rabbits after oral ingestion of each dose. Hepatic tissue damage
was recorded through examination of the stained paraffin
embedded sections. Inflammatory cellular infiltration and
hepatocyticvacuolation were marked in rabbits ingested with the
hot red pepper. Histochemical studies reveal a decrease in both of
carbohydrates and protein contents in the liver. Increased Serum
alanine aminotransferase (ALT), aspartate aminotransferase (AST),
cholesterol, triglycerides and glucose was decreased in rabbit due
tooralingestion of hot red pepper.These scientific evidences shown
that hot red pepper possesses some chemical and pharmacological
properties and if consumed without caution could induce tissue
damage.”

Measurement of liver enzymes is a common test in basic health
check up and has revealed the increasing prevalence of
asymptomatic patients with mild elevation in aspartate
aminotransferase (AST), alanine aminotransferase (ALT), the
National Health and Nutrition centre recorded that elevated liver
transaminases levels is up to 8.9% of the survey population.®
Although, there are several published guidelines for the workup of
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symptomatic transaminases level elevation ® ' however,
prospective studies are sparse. " The present study thus seeks to
investigate the effects of methanoic extract of capsicum annum
pepper (chillipepper) on biochemical parameters and fasting blood
glucoselevelin wistarrats.

2.MATERIALS AND METHODS

a.Design

This study was an experimental based one and used 33 wistar rats
(12 females and 21 males) weighing between 80g and 120g were
usedin the study.These animals were grouped into five (six rats each
for group 1 and 2 and seven rats each for group 3, 4 and 5). Group 1
served as controls and were only allowed access to grower's mash
feed and water ad libitum. Groups 2, 3, 4 and 5 served as the test
groups and were administered 5mg/kg bw, 10kg/kg bw, 15mg/kg
bw and 20mg/kg bw respectively of methanoic extract of
Capsicum annum fruit diluted in 50ml of normal saline for oral
administration using the gavage method. These groups of rats were
equally allowed access to grower's mash feed and tap water ad
libitum. The treatment lasted for four (4) weeks after which the
animals were anaesthetized and blood samples harvested from
them.

b.Plant Materials

Capsicum annum (chilli pepper) basket was obtained from a model
market within Port Harcourt City and was identified and
authenticated by a specialist in the herbarium of the department of
Plant Science and Biotechnology, University of Port Harcourt. The
chilli pepper was washed and air-dried for one week and were
reduced to coarse powdery form for methanoic soxhlet extraction.

c.Preparation of the Plant Methanol Extract

The powder sample of capsicum (chilli pepper) was soaked in
distilled water for 48- hrs (2 days), after which it was sieved. The
extracts obtained were kept in a refrigerator at a temperature of 4°c
aftereveryadministration, to avoid enzyme activity.

d.Experimental Animals

Atotal of 33 wistar rats (12 females and 21 males) weighing between
80g and 120g were used in the study. All the animals were treated
according to the National Institute of Health Guidelines for the care
and use of laboratory animals (NIH, department of health and
Human services, publication n0.85-23 revised 1985). They were
acclimatized for two weeks at the end of which they were divided
into five groups (six rats each for group 1 and 2 and seven rats each
for group 3, 4 and 5). Group 1 served as controls and were only
allowed access to grower's mash feed and water ad libitum. Groups
2, 3, 4 and 5 served as the test groups and were administered
5mg/kg bw, 10kg/kg bw, 15mg/kg bw and 20mg/kg bw
respectively of methanoic extract of Capsicum annum fruit diluted
in 50ml of normal saline for oral administration using the gavage
method. The treatment lasted for four (4) weeks after which the
animals were anaesthetized and blood samples harvested from
them. Administrations were by oral route to the animals, required
doses were drawn according to weight of therats

e.Laboratory Screening

After 28 days (four weeks) of administration, blood samples were
taken from the anaesthetized animals through cardiac puncture for
the determination of biochemical parameters (liver enzyme test).
The blood sugar level was determined by using the tails of the rats
which were pricked and the blood (0.6pl) was put on the oxidase
reagent impregnated spot on the ONE-TOUCH?® strip. The strip was
inserted into the glucometer for about 10-15 seconds and the
resulting intensity changes of blue colour from the oxidation
reaction correlates with the concentration of glucose in the blood,
whichis displayed in the glucometer small window (screen).

3.RESULTS AND DISCUSSION
It is seen in table 1 that aspartate aminotransferase (AST) levels
significantly (P<0.05) increased in the test groups (2, 3, 4 and 5)

when compared to the control. The extent of the increment was that
group 2 (5mg/kg) was increased by 52.0 U/L, group 3 (mg/kg) was
increased by 48.75 U/L, group 4 (15mg/kg) was increased by 42.0
U/L and group 5(20mg/kg) was increased by 63.25 U/L respectively,
when extracts was administered orally as compared to the control.
Fromtable 1 also, in the test groups 2(5mg/kg), and 5(20mg/kg) ALT
levels were significantly (P<0.05) decreased (9.0 U/L, and 11.25 U/L
respectively) but increased significantly (P<0.05) in test group 4
(10mg/kg) at47.75 U/L when extracts was administered.

Again in table 1 below, the effects of capsicum annum extract on
ALP (alkaline phosphatase) was shown, there was a significant
(p<0.05) increase in the test group 4 (15mg/kg: 75.0 U/L) and 5
(20mg/kg:91.50 U/L).

Infigure 1, itis seen that the blood sugar levels of all test groups (2, 3,
4and 5)were Allvaluesare presentedin mean+SEM,n=6P <0.05.*
means values are statistically significant to the control.AST=
Aspartate aminotransferase, ALT =Alanine aminotransferase, ALP=
Alkaline phosphatase.

Table 1: Effects of Capsicum on biochemical parameters for the
period of six (6) week

S/No(Groups IAST IALT ALP
(IU/L £ sem) [(IU/L + sem) (IU/L £ sem)

1 Group 13.75+2.56 [31.75 + 20.86 52.50£12.99
1(control)

2 |Group 52.0 £ 9.0 + 1.92*% 41.25+11.25
2(5mg/kg) [21.61*

3 Group 3 48.75 26.25 + 16.94 45.0 £ 10.61
(10mg/kg) [17.53*

4 Group 4 42.0 + 47.75 £ 22.09* |75.0 £ 12.25%
(15mg/kg) [17.21*

5 Group 5 63.25 = 11.25 + 4.68* 91.50 + 38.45*
(20mg/kg) [11.49*

(me/dl)
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Figure 1: Bar chart showing the effect of oral administration of
capsicum extract on blood glucose level of male and female
albino wistar rats.

Elevated levels of liver enzymes may indicate inflammation or
damage to cells in the liver.[17] Inflammed or injured liver cells leak
higher than the normal amount of certain chemicals including liver
enzymes which results in elevated liver enzyme in blood test. In
most cases liver enzymes level are only mildly and temporarily
elevated with common causes ranging from Non-alcoholic fatty
liver diseases, Hepatisteatois and non-alcoholic steatohepatitis .
[18]

The outcome of this study has revealed that oral administration of
methanoic extract of capsicum annum increased aspartate
aminotransferases (AST) of liver significantly (p< 0.05) in the test
groups 2 (5mg1kg), 3(10mg1kg) group 4 (15mg1kg) and group
5(20mg1kg) which were treated with methanoic extracts of
capsicum annum. The significant increase in the AST of the test
group agrees with the study carried out by Dkhil, and Al-Quraishy [7]
who stated that increase in AST may have resulted from damage to
liver cells which can in turn impair liver functions. It also agrees with



INTERNATIONAL JOURNAL OF PURE MEDICAL RESEARCH

the work carried out by Ojieh et al., [13] on the regulated effect of
capsicum frutescens supplement diet(CFSD) on fasting blood
glucose level, biochemical parameters & body weight of alloxan
induced diabetic wister rast where it was concluded that, there was
increasein serum AST and ALT, uric acid & total cholesterol.

For the ALT (alanine aminotransferase) comparing the test group
with the control, results in the present study showed also that there
was insignificant increase (P0.05) in the control compared to Test
group 2,3and>5).Asignificantincrease (P<0.05) wasrecorded in the
test group 4 where theincrease wasabout50%, making testgroup
4 likely to sufferimpaired liver function. ALP also showed significant
increase(<0.05) intestgroup4and 5.

Results from ALP (alanine phosphatase), showed a significant
increase (<0.05) in test group 4 and 5 compared to the control
group. However, there was an insignificant increase (>0.05) in the
control but not statistically significant compared to the test group 4
and 5. The primary importance of measuring ALP is to check the
possibility of bone or liver diseases. [15] This increase in ALP can
possibly lead to some serious liver diseases.

For the blood glucose, results showed that serum blood glucose
levels were decreased in the test groups as compared to the control
that were not administered capsicum extract. This shows that
capsicum annum extract decreased the serum blood glucose level
in the test group which agrees with [14, 16] that decrease in serum
glucose is due to red pepper administration) and [13] that
administration of the extracts red pepper are capable of decreasing
thelevel of Serum blood glucose.

4.CONCLUSION

The current study has revealed that a four week's administration of
various doses of methanoic extracts of capsicum annum in wistar
rats showed the tendencies of causing a level of hepatocellular
damage.This could be due to the type of active compound found in
it. [16] Thus, the excessive consumption of capsicium annum (Chilli
pepper) has the potential of inducing liver damage. [7, 13.] It was
also discovered that the extract was able to decrease the levels of
serum blood glucose. Generally, the result have revealed that
continuous or excessive consumption of capsicium annum (chilli
peppers) may impair liver functions as seen in the triggered release
of AST, ALT, and ALP, but could be beneficial when taken in mild form
(as the extract was able reduce serum blood glucose levels of the
testanimals).

Therefore, Capsicum annum (chilli pepper) should be consumed
even though regular but in mild concentrations in their recipes
especially in people with pathologically high blood sugar levels
(diabetes mellitus) in order to reduce serum blood glucose level and
hence prevent.
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