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ABSTRACT

Tetrapleura tetraptera has wide use in South EastWestern part of Nigeria as a spice as well
as plant to treat various medical ailments. Thigdgt was designed to investigate the effect of
Tetrapleura-tetraptera dry fruit on the plasma tpprofile and enzyme activities in some tissues
of hypercholesterolemic rats. Sixteen healthy wdlidéno rats were divided into four groups A —
D. Rats in group A served as the control and reaxbioholesterol-free diet. Group B served as
the hyper control and received 1% cholesterol ieirtldiet. The group C and D which are the
treated groups received 25g/kg and 50g/kg of th@ &f Tetrapleura tetraptera supplement in
their diets respectively together with the 10g/kglesterol as with the group B. After feeding for
a period of four weeks, the blood samples wereect via cardiac puncture and the organs
were removed and assayed for enzyme activitiebkudi sample was also assayed for enzyme
activities and the lipid profile. The result showsignificantly higher levels of plasma total
cholesterol, low density lipoprotein cholesteragjlycerides and the LDL/HDL ratio in the hyper
control rats than the normal control (P<0.05) whileeding with 25g/kg and 50g/kg of the dry
fruit supplement caused a decrease in the levetstaf cholesterol, low density lipoproteins,
triglycerides and LDL/HDL ratio with increase levef HDL when compared to the hyper
control group (P<0.05). Feeding at 25 and 50g/kgusad a significant reduction in the
creatinine and urea levels and also a reductioth@ kidney enzyme activities when compared
to the hyper control (P<0.05). However at 50g/Kge tAST and ALP levels were significantly
increased in the liver and the heart. It appearattincreased concentration of Tetrapleura
tetraptera in the diet could cause damage to sohtbese organs. It can be concluded that even
though the fruit of Tetrapleura tetraptera appedaoshave hypocholesterolemic effect on rats,
feeding with excessive amount could be harmfuktdth.

Keywords: Hypercholesterolemid,etrapleura tetrapteralipid profile and enzyme activities.
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INTRODUCTION

Cholesterol is the major sterol in the human bdtdig. a structural component of cell membrane
and plasma lipoproteins and it is also the startmagerial from which steroid hormones are
synthesized [1].

Hypercholesterolemia is the presence of high lewélsholesterol in the blood [2]. It is not a
disease but a metabolic derangement that can Iseddy many diseases. It is closely related to
the terms “hyperlipidemia” (elevated levels of dipin the blood) and “hyperlipoproteinemia”
(elevated levels of lipoprotein in the blood) [Ripoprotein disorder is among the most common
metabolic disease occurring in human. It may leacbtonary heart disease (CHD) [3].

In Nigeria, there seems to be a gradual shift ftoaditional foods consisting mainly of roots,
cereals beans, tubers and vegetables to fatty fem@sks and drinks which is evident by the
increased number of eateries in our society [4gsEhchanges in dietary pattern toward a more
westernized lifestyle could precipitate hyperlipida. Plants were the major source of materials
used to combat different kinds of ailments in anttenes and quite a number of these plants are
being explored in the treatment of various disefSeJraditional use of any plant for medicinal
purposes requires safety of such plants and hezexsrio be screened for their toxicity level.

Tetrapleura tetrapterdocally called ” Arindan” in Yoruba belongs tihe mimosaceae family.

It is a specie of flowering plants in the pea fammhtive to West Africa. The fruit consist of a
fleshy pulp with small, brownish-black seeds. @ fruit has a pleasant aroma and hence used
to spice as a seasoning spices in the Southermfpdtigeria [6,7]. Research had shown that the
plant have various pharmacological properties dueatvariety of active constituents [8].
Pharmacological examination of aqueous extrachisflant also showed that it had little or no
hypotensive effect on anaesthesized cats, dogsadnits, but significantly depressed the blood
pressure of anaesthesized rats [9].

The aim of this study therefore is to assess thexiedf dry fruit of Tetrapleura tetrapteraon
plasma lipid profile and some diagnostic enzymesneig Alkaline phosphatase (ALP)
Aspartate and Alanine aminotransferase (AST and)Ah the heart, liver, and kidney of
hypercholesterolemic rats. Previous studies saoavn that alteration in the activities of these
enzymes was correlated with integrity of cellulgstems.

MATERIALS AND METHODS

Dry fruit of Tetrapleura tetrapteravas bought from the Oja-Oba market in Ado-Ekikzamed,
sundried, powdered and stored until required fet domposition.
All chemicals used for the study were of analytigi@de (ANALAR).

Animal Groupings

Twenty four (24) male white albino ratRgttus novergicyswith average weight of about 120g
were used for the study. They were obtained froertBpartment of Biochemistry, University of
llorin, Kwara —State, Nigeria. The rats were kepgood conditions and were given normal rat
feed and watead libitum They were ramdomly divided into four experimergedups (A, B, C
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and D). Group A served as the normal control fetth \wtandard commercial diet, Group B were
fed modified diet containing 20% fat and 1% chadeslt (Table 1) and after establishing
hypercholesterolemia, this group was subdivide® iGroup C and D. Group B was still
maintained on the hypercholesterolemic diet. Initamid Group C and D were fed 25mg/kg and
50mg/kg diet ofTetrapleura tetrapteraespectively while the experimental period lastedour
weeks.

Preparation Of Serum and Tissue Homogenate

After an overnight fast, blood samples were coidanto lithium- herparin bottles from the rats
under chloroform anaesthesia via cardiac punciilie.rats were dissected to remove the heart,
liver and the kidneys. The blood samples were rifaged at 3000rpm for ten minutes . The
clean plasma was collected and kept refrigeratéitirequired for analysis.

Total Cholesterol (TC), HDL Cholesterol (HDL-C), LBCholesterol, Triacylglycerol (TG)
were estimated from the plasma. Plasma total stel@ was estimated using Randox
laboratory kit based on the enzymatic end pointdt The HDL-Cholesterol was determined
by the method of [10]. LDL-Cholesterol was calcatatvith the Friedeweld formula. [11].

The liver.kidney,and heart were removed quicktirained of blood and weighed. It was then
homogenized in sucrose buffer (0.25M) solution atdic to [12] and the homogenate kept
frozen until required for analysis.

Enzyme and Protein measurements
Alkaline phosphatase (ALP)(E.C.3.1.3.1) activitysnassayed using the method of [13] where p-
nitrophenyl phosphate was hydrolysed and the absacgbread at 400mm.

Aspartate aminotransferase (AST) (E.C. 2.6.1.1) alahine aminotransferase (ALT)( E.C
2.6.1.2) activities were determined using appraertauffer systems by measuring the pyruvate
resulting from transamination reactions at 546n4j.[1

Table 1: Diet composition (g/kg)

A B C D

Soyameal 510 510 510 510
Vegetable oil 50 200 200 200
Cholesterol _ 10 10 10

Sucrose 100 100 100 100
Vitamin mineral mix 50 50 50 50
Cellulose 30 30 30 30

Corn starch 260 100 75 50

T. tetraptera fruit _ _ 25 50

A — Control group C — Test grouf®2bg/kg T. tetraptera fruit)
B — Hyper control group D — Test group 2 (3@pT .tetraptera fruit).
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Protein concentration was measured by the Biurghaae[15]. All measurements were done
using Spectronic 20. Statistical evaluation wasubglysis of variance (ANOVA). P values <0.05
were regarded significant statistically

Biochemical analysis Total cholesterol, HDL-C, Triglyceride concenioat as well as the
activities of Alanine aminotransferase (ALT), Asfate aminotransferase (AST) and Alkaline
phosphatase (ALP) were determined in the plasnragistandard assay kits which were products
of Randox Laboratories. The LDL-C was estimatedshbtracting the value of HDL-C and
triacyglycerol from total cholesterol.

Statistical analysis The results are expressed as Mean = standardatabevi Analysis of
variance was used to test for differences in tloegs.

All the values were expressed as meanz standardtaev(SD). Differences were considered to
be statistically significant at P<0.05.

RESULTS

Table 2: Plasma Lipid Profile (umol /1)

CONTROL HYPERCONTROL  25g/K§ST 50g/kg TEST
TC 2.47+0.38 3.73+0.96 3.17+0.46° 3.13+1.08
HDL 1.13+0.18 0.71+0.1% 0.81+0.0% 0.84+0.28
TG 0.57+0.12 0.93+0.21 0.77+0.21 0.57+0.08
LDL 0.65+0.12 2.41+0%4 2.13+0.3% 1.55+0.24
LDL/HDL 0.58+0.14 3.39+0.20 2.63+0.16" 1.84+0.18

Results are mean+ SD (P<0.05) from 4 observatidMadues with the same superscript letter(s) aloreggame row
are not statistically different.
LDL - Low density lipoprotein; HDL — High densligoprotein; TG — Triglycerides; TC — Total chalesol.

Table 3: Plasma Enzyme Activities (U/L)

CONTROL HYPERCONTROL 25g/kg TEST 50g/kg TEST
ALP  10.77+1.56 14.57+12.49 311.43+172.75 170.87+66.62
ALT  154.37+#19.38 181.13+12.61 50.23+22.29 41.33+10.2B
AST  46.93+3.86 24.77+2.66 59.07+67.30 159.67+24.4%5

Results are mean+ SD (P<0.05) from 4 observatidMadues with the same superscript letter(s) aloreggame row
are not significantly different.
ALP: Alkaline phosphatase; ALT: Alanine aminotramake; AST: Aspartate aminotransferase

Table 4: Heart Enzyme Activities (U/L)

CONTROL HYPERCONTROL 25g/kg TEST 50g/kg TEST
ALP 178.6045.2%4 149.23+49.02 279.03+215.27 88.87+69.65
ALT 100.53+1,99 209.57+92.07  314.70+95.2%4 198.53+121.49
AST 831.20+1.82 889.03+100.18 957.67+43.2% 683.33+57.30
Results are mean+ SD (P<0.05) from 4 observatidMadues with the same superscript letter(s) aloreggame row
are not significantly different.
ALP: Alkaline phosphatase; ALT: Alanine aminotramnake; AST: Aspartate aminotransferase
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Table 5: Liver Enzyme Activities (U/L)

CONTROL HYPERCONTROL 25¢g/kKgST 50g/kg TEST
ALP 148.70+63.87 77.83+1.985  177.80+31.1% 249.23+52.3%
ALT 881.93+161.25 876.03+58.5%4 967.03+450.08 1205.08+84.00
AST 875.37+5.0%  588.60+42.42 937.90+237.0# 743.83+84.3%3
Results are mean+ SD (P<0.05) from 4 observatidaues with the same superscript letter(s) alorgggtame row
are not significantly different.
ALP: Alkaline phosphatase; ALT: Alanine aminotramnake; AST: Aspartate aminotransferase.

Table 6: Kidney Enzyme Activities (u/L)

CONTROL HYPERCONTROL 25g/kgST 50g/kg TEST
ALP 842.47+118.13 915.70+260.30 625.13+216.15 615.17+62.69
ALT 163.10+10.97 99.27+10.10 115.47+32.42 138.87+28.69
AST 985.43+118.29 924.77+131.687 653.47+48.88 821.60+33.1
Results are mean+ SD (P<0.05) from 4 observatidaues with the same superscript letter(s) alorgggtame row
are not significantly different.
ALP: Alkaline phosphatase; ALT: Alanine aminotramnake; AST: Aspartate aminotransferase

Table 7: Plasma Urea(mmol/l) and creatinine levelgmol/l)

CONTROL HYPERETROL 25g/kg TEST 50g/kg TEST
CREATININE 416.67+378.73 893.33+326.85 730.00+113.88 626.67+254.08
UREA 6.53+1.55 9.67+1.7 8.23+1.6% 8.13+1.1%

Results are mean+ SD (P<0.05) from 4 observatidaues with the same superscript letter(s) alorgggtame row
are not significantly different.

Table 2 shows the plasma lipid profile of the teglabind control rats.The total cholesterol,
triglycerides and LDL concentration increased digantly in the hypercontrol. The LDL/HDL
ratio also increased with decreased HDL when coetpao the normal control (P<0.05). In
25g/kg TET group, there was an insignificant desegia the TC, TG, LDL and LDL/HDL ratio
with an increase in HDL when compared to the hypetrol. In the 50g/kg TET group, there
was a significant decreased in TC, TG, LDL and UBDL with a corresponding increase in the
HDL level such that these values were not stagilyidifferent from that of the normal control
(P<0.05).

Table 3 shows the plasma enzyme activities. ALP Abd increased in the plasma when
compared to the control and AST decreased (P<0l0%he 25g/kg TET group, there was a
significant decrease in the plasma level of ATL wheompared to the control. Also, the
activities of ALP and AST increased when compam@dhe normal control (P<0.05). In the
50g/kg TET group, the plasma levels of ALP and ARjnificantly increased.

Table 4 shows the activities of ALP, ALT and ASTtlve heart. The activities of ALT and AST
significantly increased in the hypercontrol whenmpared to the normal control. ALP
significantly decreased when compared to the noomatrol (P<0.05). In the 25g/kg TET group,
the levels of ALP, ALT and AST increased signifidgnin 50g/kg TET group, the levels of
ALP and AST decreased significantly when compaoetth¢ normal control (P<0.05).
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The enzyme activities in the liver are shown in thigle 5. From the table, it was observed that
the activities of ALP, ALT and AST reduced in hypentrol when compared to the normal
control. While the activities of ALP, ALT and ASThi25g/kg TET group insignificantly
increased when compared to the normal control. Ats® activities of ALP and ALT in 50g/kg
TET group insignificantly increased when comparedthie control but the activity of AST
insignificantly reduced when compared to the cdntro

Table 6 represents the kidney enzyme activities faoh this table, it was shown that the
activities of ALP significantly increased in theggrcontrol with a decrease in the 25 and 50g/kg
TET group when compared to the normal control. AkVels decreased significantly in the
hypercontrol, 25 and 50g/kg TET when compared ¢rtbrmal control. AST also decreased in
the 50g/kg TET.

Plasma creatinine and urea levels is presentecliteT7. It shows that the levels of creatinine
and urea increased in the hypercontrol when cordptrehe control (P<0.05) while feeding
with 25g/kg and 50g/kdrl.tetraptera dry fruit caused a significant reduction compated
hypercontrol group.

DISCUSSION

The increment in total cholesterol, LDL cholestemhsma triglycerides as well as LDL/HDL
ratio in hypercontrol rats in this study might & a result of cholesterol rich diet fed into the
rats. Cholesterol rich diet has been demonstrayedeleral workers to increase plasma total
cholesterol, LDL-cholesterol as well as plasmalydgrides concentration [16,17,18]. However,
high concentration of blood cholesterol are assediavith the development of diseases like
cardiovascular, hypercholesterolemia and lithiassicular. High cholesterol diets leads to
cholesterol deposition in the arterial walls [19]he reduction in total cholesterol, LDL-
cholesterol as well as the triglyceride concergratbn supplementation with 25g/kg and 50g/kg
T.tetrapterafruit suggests the hypocholesterolemic potentéthe plant. Also, the LDL/HDL
cholesterol ratio which is thought to be the athjeroc index of lipoproteins [20] was lower in
rats fed with the dry fruit of. tetrapterathan in the hypercholesterolemic rats. Althoughhe
past, an increase in the serum total cholestensl| les associated with increased risk of
atherosclerosis, however, recent reports indictitatithe LDL/HDL ratio is a stronger index of
atherogenicity of the lipoproteins rather than wdiial lipoprotein fraction i.e. the lower the
ratio the less atherogenic the lipoprotein pragléhought to be [21,22].

This study agrees with the work of [23] wherg/Rvas shown to increase triglycerides, total
cholesterol and LDL-cholesterol level in the phas However, the higher triglyceride level was
attributed to the inhibition of triglyceride degedibn, due to direct inhibitory effect on
lipoprotein lipase bound to capillary endotheliutpoprotein lipase is vital in the metabolism of
triglycerides and is involved in several patholagiclisorders, including atherosclerosis and
obesity. Hence, it is possible that the dry frdiTetrapleura tetrapteraffects lipoprotein lipase
activity since it was significantly effective indecing triglyceride levels in this study.It wasals
reported that tomato lycopene could also prevenhemrease in total and LDL serum cholesterol
in high cholesterol fed rats[24]. Also previousdies have established an inverse relationship
between HDL cholesterol and increase in cardioVasalisease [25]. Hypercholesterolemia has
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been known through several studies to disturb ¥mgant - pro-oxidant balance in favour of pro-
oxidation hence weakening the efficiency of theiaunant defense system, resulting in
ineffective scavenging of free radicals which le&nlgissue damage often associated with the
development and progress of atherogenesis [26,R7-RBvever, the presence of biological
antioxidants in plants, which can prevent the wmbwiled formation of free radicals and
activated oxygen species and or inhibit their rieactvith biological structures may in part be
responsible for the beneficial effects of the drmuitf of T.tetraptera suplement in
hypercholesterolemic rats.

This study has demonstrated that, the dry fruiTetrapleura tetrapteras capable of reducing
blood lipids significantly, it is important to séathat the effectiveness of this plant appearseto
related to the amount supplemented in the dietcdd.tetrapteracould be used for the
treatment of elevated total cholesterol.

The decrease in the activity of ALP in the heartlserved in this study, with an increase in the
plasma levels of this enzyme in the hypercontrtd ranay suggest damage to the heart as a
result of the hypercholesterol diet. In the groad Wwith 25g/kg body weight of the fruit af.
tetraptera,the heart activities of ALP, ALT and AST was ol to increase when compared
with the normal control rats. This could be duehe increased synthesis of the enzyme in situ,
and since there was no concomitant increase inmalast shows the heart appears to be
recovering from the injury caused by the hypercsiaiol| diet.

The decrease observed in the activities of ALP A8d in the heart of the rats fed with 50g/kg

of the plant fruit supplement with a concomitantrgase in the plasma activities of these
enzymes could be due to the damage to the memboéties heart which results in the out flow

of the enzymes from the heart into the plasma byerecreasing the activities of the enzymes in
the plasma.

The liver is the largest solid organ in the bodyislthe centre of all metabolic activities in the

body. Drugs and other foreign substances are mietatiaand inactivated in the liver. Essential

functions of the liver tend to be lost in the dexgghent of hepatic disease or disorder [29]. The
damage to the hepatocytes may lead to releaset@tdéhular constituents into the plasma or

circulation.

ALP is a marker enzyme of the plasma membrane anthdicator of liver cholestasis. The
leakage of the enzyme into the plasma could berasudt of damage to the integrity of the liver.
According to [30], AST and ALT are released intoe tlplasma when there is severe
hepatocellular injury. The presence of bioactiverdag identified in the plant could also play a
role in the selective toxicity observed. Sapongpriesent in large amounts in the plant [31] and
its been reported to lyse red blood cells by dgsigp the erythrocyte membrane [32,33])
saponins could therefore serve as agent affedtemgtegrity of the membranes.

The decrease in the kidney enzyme activities o fed the dry fruit of.tetrapterashows that

this organ may not be affected. ALP has been regdd be a very strong risk factor, taking third
place for all forms of kidney diseases and a péssiidicator for early development of renal
damage. [34] reported a correlation between ALP randl mortality indicating that the higher
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the elevation of ALP the greater the risk of refladlure.This is further supported by the reduced
levels of plasma urea and creatinine in the treetd In contrast to the observation made for the
hypercholesterolemic rats, which suggest markethgtular dysfunction.

The usual blood test which checks whether the kisirege functioning properly measures the
level of urea, creatinine and certain undissoh@tssUrea is a waste product formed from the
breakdown of proteins; urea is passed out in tlieuA high blood level of urea (uraemia)
indicates that the kidney may not be functioningperly, or dehydration. Creatinine is a waste
product made by the muscles, creatinine passeshatblood stream and is usually passed out in
urine. A high blood level of creatinine indicatdsatt the kidneys are impaired. Creatinine is
usually a more accurate marker of kidney functian urea.

This study has demonstrated tAatrapleura tetrapteradry fruit could be protective against
kidney disorders by decreasing urea and creatieieds. A rise in serum creatinine is observed
only with marked damage to functioning nephronshetter estimation of kidney function is
given by the creatinine clearance test. Creaticiearance can be accurately calculated using
serum creatinine concentration [35].

In conclusion, the result from this study suggébtd supplements of dry fruit dfetrapleura
tetraptera in the diet could play a role in the reduction tbE excessive levels of total
cholesterol, LDL-cholesterol, triglycerides andvesll decrease the LDL/HDL ratio in the body
and hence prevents against cardiovascular diseldsggever an excessive amount of the plant
supplement could pose a risk to the heart anditee. lin otherwords, although dry fruit of
Tetrapleura tetrapterais effective in lowering TC and LDL-C in rats, thgant should be
administered in moderate amounts to prevent peateativerse effects. Further investigations
would be required to know the mode of action inéowg cholesterol level.
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