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indicators of rats fed with cocoa beverages
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ABSTRACT

Background and Aim: The present study proposed that feeding experimental rats with processed cocoa bean-based
beverages (PCB-BB) - and raw cocoa bean powder (RCBP) - containing diets could affect growth rate and probably, perturb
blood homeostatic indices. Materials and Methods: The rat groups were designated on the basis of diets received for
28 days. The PCB-BB and RCBP were compounded separately with pelletized standard guinea feed (PSGF) (ratio 10:1
w/w) to obtain the experimental diets, whereas the control diet was composed of PSGF only. At the end of the feeding
period, 12-hour post-fasted rat groups were measured for anthropometric indices before drawn blood samples were
measured for haematologic parameters and serum lipid profile. Results: The weight gained by the rat groups ranged
between 46.80+1.61 g and 53.83+1.87 g. Haematologic indicators of the rat groups were within relatively narrow
ranges. Serum HDL-C concentrations of the rat groups were within the range of 0.7=0.2 mmol/L - 1.9+0.5 mmol/L.
Serum VLDL-C concentrations of control and test groups showed no significant difference (p > 0.05). Conclusions: The
comparable weight gained by the test rat groups was an indication that PCB-BB - and RCBP - containing diets met the
minimum nutritional requirements for normal growth rate. Additionally, the consumption of the experimental diets did not
elicit alterations in blood indicators that could have suggested the presence of systemic infections in the rats. Finally, the
atherogenic indicators appeared to suggest that the consumption of PCB-BB - and RCBP - containing diets did not arrest
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INTRODUCTION

Constancy in internal environment of organisms, and by
implication the vascular system, supposes that variations
in blood physicochemical indices are kept within a narrow
range but may exhibit substantial variations under patho-
logic states following exposure of the organism to noxious
compounds or biological agents. Mean corpuscular volume
(MCV), mean corpuscular haemoglobin (MCH) and mean
corpuscular haemoglobin concentration (MCHC) are hae-
matologic indicators for establishing inheritable blood disor-
ders or exposure of the vascular system to haemolytic agents
or noxious compounds that interferes with erythropoiesis
and erythrocyte structural/functional integrity, and thereby
elicit the anaemias. Serum lipid profile (SLP) describes the
proportionate concentrations of circulating lipids in the
vascular system. Alterations of SLP are characterized by
hyperlipidemia, which is a multifaceted metabolic syndrome
of primary genetic etiology or secondary causes associated
with drug or dietary intakes and underlying pathophysiologic
disorders [1-5]. Hyperlipidemia is linked with increased cir-
culating levels of atherogenic lipoproteins in plasma, which
is a risk factor and primary indicators of atherosclerosis and
susceptibility to coronary heart disease [6,7].

Cocoa bean tree - Theobroma cacao (Linnaeus) originated
from Latin America about 500 years ago and thereafter was
propagated in Europe, from where the crop was introduced
to other regions of the world [8,9]. It is a cash crop that is
grown all over the humid tropical regions, which is made
up of over 57 countries, in about 6.5 million hectares of
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atherogenesis following short-term feeding of the rats.

KEY WORDS: Atherogenesis; beverages; growth rate; serum lipid profile; Theobroma cacao.

cultivated land. The average worldwide yield of cocoa beans
is approximately 400 kg/hectare/year. The world production
of cocoa bean reached 2.7 metric million tons in 1998, with
Africa holding a dominant 70% of production capacity, of
which 40% and 15% came from Coéte d’Ivoire and Ghana,
respectively [10].

The quality parameters of cocoa beans from Nigeria, as well
as cocoa bean-based beverages of different brands consumed
in the Nigerian market, have previously been reported else-
where [11-15]. Processed cocoa products exhibit alterations
in physical attributes, loss of essential amino acid/antioxidant
contents [16,17] and, possibly, microbial [15,18-22] and
heavy metal [23,24] contaminations at many critical points
during the production chains of processed cocoa bean-based
beverages (PCB-BB), which in turn, determine the quality
of the final products. Also, PCB-BB contains additives and
preservatives to ensure increased shelf-life and improved or-
ganoleptic properties of the finished products. Some of these
compounds and biological agents that are associated with
the production scheme are assimilated into the body system
after normal processes of digestion and may have substantial
impact on human physiology, well-being and development.

There are several claims that the administration of cocoa
products to experimental animal models promoted good
health and well-being [25-31]; supporting the general belief
that consumption of PCB-BB are nutritious. Fermentation
and roasting of raw cocoa bean introduce adducts (the so-
called phlobaphenes) and chemically modified biomolecules
associated with the browning reactions [22,32-35]. There are
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no available precise empirical data on the effect of PCB-BB,
which are composed of Maillard reaction end-products and
other chemically modified by-products [16,22,32-35] cou-
pled with instances of heavy metal [23] and microbial con-
taminations [15,18,20-22], on physiologic blood indices and
anthropometric parameters in animal models. Additionally,
there are scanty information on the effects of consuming of
raw cocoa bean meals on animal physiology and well-being
due to the presence of microbial matter and actions of an-
ti-nutrients in raw fermented cocoa bean.

Accordingly, the present study proposed that feeding ex-
perimental rats with diets containing PCB-BB commonly
sold in Nigerian markets, which have undergone varieties
of biological and physicochemical processing conditions and
raw cocoa bean powder (RCBP), could affect growth rate,
perturb blood homeostatic indices and probably, promote
atherogenicity. The outcome of the present study will serve
to reveal the suitability or otherwise of PCB-BB - and RCBP
- containing diets for animal consumption, which hitherto
may have been taken for granted.

MATERIALS AND METHODS

Collection and processing of raw cocoa-bean seeds

The cocoa-bean pods were randomly handpicked from
small-holder cocoa farmers in Owerri, Imo State, Nigeria.
The pods were harvested on the 24th September, 2014.
The beans were evacuated from the pods and allowed to
ferment for 5 days while shiclded from sunlight. Fermen-
tation of cocoa bean was done using the conventional heap
fermentation method [36]. The wet beans were heaped on
layers of plantain (Musa paradisiaca) leaves and covered with
the same material to retain the heat generated during the
fermentation process. On the third and fifth days, the beans
were quickly and thoroughly re-mixed using a wooden spade
and covered once again. Next, the fermented beans were sun-
dried for ten days till constant weight was achieved. A50 g

sample of the beans were pulverized using Thomas-Willey
milling machine (ASTM D-3182, INDIA), after which the
ground samples were stored in air-tight plastic bottles with
screw caps pending use to compound the rat diets.

Proximate composition and energy value of animal diets

The RCBP was mixed with sucrose (ratio 10:1 w/w) to sweet-
enit. The PCB-BBs were three (3) brands of cocoa beverages
commonly consumed in Nigeria, which were purchased from
a grocery shop. Also, PCB-BB and RCBP were compounded
separately with PSGF (ratio 10:1 w/w) to obtain the test
diets, whereas the control diet was composed of pelletized
standard guinea feed (PSGF) only. The PSGE (product of a
subsidiary of UAC Nigeria Plc., Jos, Nigeria) was purchased
at the Relief Market, Owerri, Imo State, Nigeria. The prox-
imate composition of RCBP and PSGF were measured by
the methods of AOAC [37], whereas the energy value of
the experimental diets were measured using the Atwater
factor of 4, 9, 4 as described by Wardlaw and Kessel, [38].
The major composition and ingredients of the experimental
diets according to manufacturers’ descriptions or otherwise
are summarized in Table 1.

Animal handling

The present study was approved by the Ethical Committee
on the use of animals for research, Department of Biochem-
istry, Federal University of Technology, Owerri, Nigeria.
The rats were obtained from the Animal House of the
Department of Biochemistry, Federal University of Tech-
nology, Owerri, Nigeria. Female albino (Wistar) rats were
maintained at room temperatures of 28+2 °C, 30-55% of
relative humidity on a 12-h light/12-h dark cycle, with access
to water and PSGF ad libitum for 2 weeks acclimatization
period. Handling of the rats was in accordance with the
standard principles of laboratory animal care of the United
States National Institutes of Health (NIH, 1978). Ethics
Approval Number: ODVC/REN/543/15.

Table 1. Descriptive major composition of feed/raw cocoa and ingredients of cocoa bean-based beverages

Sample Descriptive composition/Ingredients

PSGF* Cereals/grains, vegetable protein, vitamins, mineral, essential amino acids, salts, antioxidant, anti-toxins, prebiotic and
enzymes.

RCBP Ref: [16,23,29,39,40].

oT* Barley-malt extract, milk, sugar, vegetable oil, minerals, salt, vitamins, vanillin, protein, cocoa powder, whey powder, natural
color.

BVv* Malt extract, sugar, cocoa powder, glucose, skimmed milk, milk protein, emulsifier, minerals.

MO* Sugar, milk, emulsifier, cocoa powder, vegetable oil, mineral, salt, protein, vitamins, soya.

*Manufacturers’ information; PSGF = Pelletized standard guinea feed; RCBP = Raw cocoa bean powder; OT = Cocoa beverage 1;

BV = Cocoa beverage 2; MO = Cocoa beverage 3.
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Design of animal feed experiment

A total of 30 female Wistar rats (90 days old) of average
weight of 106.022.0 g were allotted into five (5) groups of
six (6) rats each. The rats were deprived of food and water
for additional 16 h before commencement of feeding as
described elsewhere [41]. The rat groups were designated on
the basis of experimental diets received for 28 days.

Group 1 (WR-PSCF): Wistar rats received PSGF +
water ad libitum.

Group 2 (WR-RCBP): Wistar rats rececived RCBP +
water ad libitum.

Group 3 (WR-OT): Wistar rats received OT + water
ad libitum.

Group 4 (WR-BV): Wistar rats received BV + water
ad libitum.

Group 5 (WR-MO): Wistar rats received MO + water
ad libitum.

At the end of the feeding period, 12-hour post-fasted rat
groups were measured for anthropometric indices before
blood samples were drawn from the orbital sinus [42] and
measured for haematologic parameters and serum lipid

profile (SLP).

Feed consumption and growth rate

Anthropometric indices were measured as previously de-
scribed [43]. The body weights of the experimental rats were
measured before and after feeding period. The body weight
gained at the end of the feeding period was calculated as the
difference between the final and initial body weights. The
quantity of feed consumed by the rats was calculated as the
sum of the daily feed intakes throughout the experimental
period, whereas feed conversion ratio was calculated as the
ratio of the feed consumed to the body weight gained.

Haematology

Packed cell volume (PCV) was measured using the micro
haematocrit methods. Measurement of haemoglobin (Hb)
concentration was by the cyanomethaemoglobin methods

[44] whereas; red blood cell (RBC), white blood cell (WBC)
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and platelet counts (PC) were measured using haemocytom-
cter with improved neubauer slide [45]. Mean corpuscular
haemoglobin (MCH) were calculated according to the
methods of Jain, [46]. Differential leucocyte count (DLC),
neutrophils count (NC) and eosinophil count (EC) were
according to the methods of Feldman et al., [47].

Serum lipid profile

Experimental rat groups were measured for SLP according
to the methods previously described [48]. Serum total
cholesterol (TC), triacylglycerol (TAG) and high-density
lipoprotein cholesterol (IIDL-C) concentrations were mea-
sured using commercial kits (Randox Laboratory Ltd., UK).
Low-density lipoprotein cholesterol (LDL-C) concentration
was estimated according to the formula of Friedewald et al.,

TAG
LDL—C=TC—[I—IDL—C)—(T) Eql

Accordingly, atherogenic indices of the experimental rat
groups were calculated using standard formulac as previously
described [43]. Atherogenic tendency was determined us-
ing the TAG/HDL-C ratio [51-53]. The log (TAG/HDL-C
ratio) was a measure of atherogenic index of plasma (AIP)
[53,54], whereas TC/HDL-C and LDL-C/HDL-C ratios were

measures of atherogenicity [5].

Statistical analysis

The results were expressed as mean = SEM, and statistically
analyzed by one way ANOVA followed by Dunnett test, with
level of significance set at p < 0.05.

RESULTS

The experimental diets were comparatively rich in carbo-
hydrates; CV% = 20.33. Additionally, the energy values of
the experimental diets were within the range of 196 - 403
kcal/100 g. The average fats and dietary fiber contents were
comparable; except dictary fiber content of RCBP = 28.5
/100 g, but were lower than the average protein contents of
the experimental diets. Finally, the dietary characteristics of
the various feeds, in terms of CV%, were in the order: dictary
fiber =129.7% > fats = 48.18% > proteins > 36.62% >
energy = 29.94% > carbohydrates = 20.33%

Table 2. Nutritional information of guinea feed, raw and processed cocoa bean-based beverages

Guinea feed and cocoa derived beverages

Parameter

psce? RCBP ot \Wid mo¥ Mean CV%
Energy (kcal/100 g) 255 196 413 359 403 319.2+95.557 29.94
Protein (g/100 g) 15 17 8 6.9 13 11.98+4.388 36.62
Carbohydrate (g/100 g) NG 498 74 82 65.4 67.8+13.782 20.33
Fats (g/100 g) 7 1.8 9.4 1.9 8 7.62+3.671 48.18
Dietary fiber (g/100 g) 10 285 28 0.2 3 8.9+11.544 129.7

Values are means of six determinations + S.D. #Manufacturers’ descriptions; PSGF = Pelletized standard guinea feed; RCBP = Raw cocoa
bean powder; OT = Cocoa beverage 1; BV = Cocoa beverage 2; MO = Cocoa beverage 3; CV = Coefficient of variation, NG = Not given.
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The weight gained by the experimental rat groups ranged
between 40.80%1.61 gand 53.83+1.87 g (Table 3). Notably,
WR-RCBP represented the highest weight gained, whereas
WR-BV exhibited the lowest weight gained among the vari-
ous experimental rat groups. Specifically, the weight gained
by WR-RCBP corresponded to an increase of 6.03% when
compared with that of WR-PSGF. Additionally, WR-BV
consumed the lowest quantity of feed. However, WR-BV
exhibited the highest feed conversion ratio.

An overview of Table 4 showed that the variations in haema-
tologic indicators of the experimental rat groups were within
relatively narrow ranges. For instance, PCV of the rats was
between 38.3+2.16% and 42.3%=1.7%. Similarly, WBC was
within the range of 74.3£6.87 cells/mL - 91.0£9.43 cells/mL.

Peak level of WBC was exhibited by WR-OT = 91.0£9.43
cells/mL. Amongst the various experimental rat groups, RBC
was lowest in blood samples of WR-PSGF = 2.10+0.1 x10%
mL, whereas that of WR-OT = 2.96%0.21 x 10°/mL gave

Table 3. Anthropometry of experimental rat groups

the highest RBC, which represented an increase in RBC by
40.95%. Levels of MCH amongst the experimental rat groups
did not showed profound variations. Blood PC of WR-OT
was 1.09 fold higher than that of WR-PSGF. Blood NC and
DLC of the various experimental rat groups were 0.66=0.05
x 10°/mL - 0.74%0.04 x 10°/mL and 0.24%0.03 x 10°/mL -
0.33%0.06 x 10%/mL, respectively. Finally, blood samples
of WR-RCBP, WR-OT and WR-BV showed traces of EC,
whereas no EC was present in blood samples of WR-PSGF
and WR-MO.

Figure | showed that serum TC concentrations of the test rat
groups (WR-RCBP, WR-OT, WR-BV and WR-MO) were
lower than that of the control group (WR-PSGF); p < 0.05.
Specifically, serum TC concentration of WR-RCBP repre-
sented 16.32% reduction in serum TC concentration when
compared with that of WR-PSGF. Serum TC concentrations
of WR-OT, WR-BV and WR-MO were not significantly
different (p > 0.05) and were equivalent to 1.32 folds lower
than that of WR-PSGF.

Group Weight gained (g) Feed consumed (g) Feed conversion ratio
WR-PSGF 50.7742.942° 632.5+2.912 12.46 +0.032°
WR-RCBP 53.83+1.872 630.2+1.9420c 11.71 £0.61abed
WR-OT 47.98+2.07abcd 540.942.17¢ 11.27+0.53abcde
WR-BV 46.80+1.61abcde 590.7+1.17¢ 12.62+0.52°
WR-MO 50.62+3.4420c 625.6+3.15%° 12.36+0.562°°

Values are means of six determinations + S.D. Values on the same column bearing the same superscript letter a, b, c, d, e are not

significantly different (p > 0.05).

Table 4. Haematologic indicators of experimental rat groups fed with guinea feed, raw and processed cocoa bean-based beverages

Haematologic indicators

Parameter WR-PSGF WR-RCBP WR-OT WR-BV WR-MO
PCV (%) 38.3+2.16 39.0+0.89 42.3x1.7 40.7£1.25 38.3+1.79
Hb mg/dL 13.0+0.72 13.3+0.31 14.4+0.54 13.9+0.33 13.5+0.82
WBC (Cells/mL) 74.3+6.87 81.3+7.30 91.0£9.43 85.3+7.3 84.0+£5.53
RBC (10°/mL) 2.10+0.10 2.40£0.41 2.96+0.21 2.67+0.26 2.48+0.24
MCH (pg) 0.62+0.038 0.57+0.09 0.49+0.031 0.53+0.05 0.55+0.07
PC (10%mL) 1.98+0.45 2.15+0.29 2.16+0.54 2.01+0.2 2.00£0.17
NC (10%mL) 0.66+0.05 0.67+0.05 0.67+0.034 0.65+0.05 0.74+0.04
DLC (109/mL) 0.33+0.06 0.31+0.05 0.32+0.03 0.32+0.04 0.24+0.03
EC (109mL) 0+0 0.002+0.001 0.001+0.001 0.002+0.001 0+0

Values are mean + SD, PCV = Packed cell volume; Hb = Hemoglobin, WBC = White blood cell count; RBC = Red blood cell count; MCH =
Mean corpuscular hemoglobin; PC = Platelet count; NC = Neutrophils count; DLC = Differential lymphocyte count; EC = Eosinophil count.
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Serum concentration (mmol/dL)

WR-PSGF

WR-RCBP WR-OT

Experimental rat groups

WR-BV

Serum HDL-C concentrations of the experimental rat
groups were within the range of 0.7£0.2 mmol/L. - 1.9%0.5
mmol/L. Serum HDL-C concentration of WR-RCBP gave
peak value = 1.9%0.5 mmol/L,, whereas the lowest serum
HDL-C concentration was indicated in WR-PSGF and
WR-OT. WR-PSGI" exhibited the highest serum LDL-C
concentration = 3.62+0.3 mmol/L. The comparatively low
serum LDL-C concentrations of WR-RCBP, WR-OT', WR-
BV and WR-MO were within the narrow range of 2.0%0.3
mmol/L - 2.5+0.2 mmol/L.. Serum TAG concentrations of
WR-PSGF, WR-RCBP, WR-OT, WR-BV and WR-MO
were comparatively equivalent. Likewise, serum VLDL-C
concentrations of WR-PSGF, WR-RCBP, WR-OT, WR-BV
and WR-MO showed no significant difference (p > 0.05).

Table 5 showed that the atherogenic indicators (TC/HDL-C
and LDL-C/HDL-C) of WR-RCBP, WR-OT, WR-BV and
WR-MO were comparatively lower than that of WR-PSGF,
whereas values of TAG/HDL-C indicator were within a
narrow range of 0.68=0.56 - 1.57+0.25.

Additionally, WR-RCBPTAG/HDL-C = 0.68%0.56 repre-
sented the lowest atherogenic index of the experimental rat
groups. A cursory look at Table 5 showed that WR-RCBP
gave the lowest atherogenic indices (TAG/IIDL-C =
0.68+0.56, TC/HDL-C = 2.16%0.34 and LDL-C/HDL-C
= 1.32%0.59) when compared with other experimental rat
groups.

DISCUSSION

The comparable weight gained by the various rat groups
following the feeding experiment was an indication that
the PSGF, RCBP, OT, BV and MO met the minimum
nutritional requirements for normal growth rate, which
depended on the quantity of feed consumed. In that order,
the quantity of feed consumed by the rats also depended

on the palatability of PSGF as well as that of PCB-BB - and
e 2015
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mTC
= HDL-C Figure 1. Serum lipid profiles of
LDL-C experimental rat groups fed with guinea
feed, raw and processed cocoa bean-
BTAG based beverages.
mVLDLC

WR-MO

RCBP - containing diets. Additionally, the feed conversion
ratio of the experimental dicts attested the comparable
dietary quality and properties of PSGF, RCBP, OT, BV and
MO as typified by the nutritional information of PCB-BB
and RCBP (Tables 1 and 2).

Previous reports have shown that exposure of animals
to toxic substances altered their blood composition and
physiochemistry [55,56]. Precisely, the presence of certain
anti-nutritional factors [57,58] and introduction of toxic
substances in foods [59] could provoke haemolytic events,
which are reflected by alterations in PCV, Hb and RBC
values below lower limits of physiologic reference range in
affected animals [60,61]. Hemolytic indicators (PCV% and
Hb mg/dL) showed that the consumption of PSGF, PCB-
BB - and RCBP - containing diets did not provoke hemolysis
in the experimental rats groups. Rather, the outcome of
the feeding experiment showed marginal increases of PCV,
Hb and RBC values in WR-RCBP, WR-OT, WR-BV and
WR-MO when compared with that of WR-PSGF. Further-
more, although the MCH values of WR-RCBP, WR-OT,
WR-BV and WR-MO were comparatively lower than that
of WR-PSGF, these values did not suggest the presentation
of haemolytic anemia in rats fed with the corresponding
experimental test diets. Likewise, the comparable WBC,
PC, NC, DLC and EC values of the various experimental
rat groups (Table 4) appeared to suggest narrow variations
and probably, acceptable levels of microbial loads in the
corresponding experimental diets. Previous reports have
shown that microorganisms are normal constituents of
cocoa beans and the outcome of mycological evaluation
of raw and fermented cocoa beans could predict possible
health hazards to consumers [15,21]. Overall, the present
study showed that rats fed with PCB-BB - and RCBP - con-
taining diets, in the present form, did not cause substantial
alterations in haematologic indicators to warrant health
hazards and pathogenic concerns.
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Table 5. Atherogenic indicators of experimental rat groups

Atherogenic indicators

Groups TAG/HDL-C log TAG/HDL-C TC/HDL-C log TC/HDL-C LDL-C/HDL-C
WR-PSGF 1.43+0.12 0.16x0.21 7.00+1.28 0.850.11 5.17+1.84
WR-RCBP 0.68+0.56 -0.17+0.25 2.16+0.34 0.33+0.24 1.32+0.59
WR-OT 1.57+0.25 0.20+0.07 5.29+1.60 0.72+0.12 3.43+1.42
WR-BV 0.83+0.50 -0.08+0.10 3.08+0.34 0.49+0.15 1.67+0.10
WR-MO 1.00+0.23 0.00+0.09 3.60+0.50 0.56+0.06 2.10£0.43

Values are means of six determinations + S.D. Reference values: TAG/HDL-C ratio [51,53], TC/HDL-C < 1.66 and LDL-C/HDL-C ratios <

1.06 [5]; log TAG/HDL-C ratio < 0.11 [54].

The present study showed that WR-RCBP, WR-OT, WR-
BV and WR-MO exhibited comparable SLPs patterns that
were distinct from that of WR-PSGF (Figure 1). This finding
was consistent with previous reviewed reports by Tokede
et al., [30], in which they noted that flavanol- rich cocoa
products promoted the maintenance of SLP within normal
physiologic range. However, they further noted that cocoa
products had no major effects on serum HDL-C and TAG
concentrations following short-term intervention. In related
studies, the consumption of raw garlic (Allium sativum L.)
by diabetes mellitus/hyperlipidemic individuals during and
after six-weck treatment period [62] as well as administration
of aqueous leaf extracts of Ocimum sanctum L. to streptozo-
tocin-induced diabetic rats [63], caused the normalization
of distorted SLPs within acceptable physiologic values. The
reports above, in addition to other previous findings [48,64-
60] corroborated the outcome of the present study in that the
consumption of plant products promoted lipid homeostasis
and, to a large extent, ameliorated disarrangement of blood
lipid patterns in experimental animals. It is worthwhile to
note that the similarity in SLPs patterns of WR-RCBP,
WR-OT, WR-BV and WR-MO may not be unconnected
with common organic contents of RCBP and PCB-BB. The
high HDL-C score of WR-RCBP appeared to suggest that
the consumption of RCBP caused relatively raised plasma
levels of HDL-C, as previously reported [7,27], than the
corresponding PCB-BB. The comparative higher capacity of
RCBP to promote raised level of HDL-C than those of PCBB
was probably as a result of alterations in the bioactive con-
tents of cocoa beans following industrial processing as carlier
proposed [16,22,32-35]. Generally, the WR-RCBP, WR-OT,
WR-BV and WR-MO showed evidence of improved SLP
patterns when compared with that of WR-PSGF.

By comparative analyses, WR-OT exhibited the highest
atherogenic tendency as exemplified by the TAG/HDL-C
ratio, which is a strong predicator of myocardial infarction
and coronary discase [51-53], whereas serum lipid parameters
indicated low AIP in WR-RCBP and WR-BV. Furthermore,
according to Ibegbulem and Chikezie, [5] reference values

(TC/HDL-C ratio < 1.66; LDL-C/HDL-C ratio < 1.06), the
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present results appeared to suggest that PCB-BB - and RCBP
- containing diets exerted poor control on atherogenicity,
and probably, the prevention of thrombotic events following
short-term intervention measures as earlier described [30].
In the same manner, rats fed with experimental diet of
comparatively high in fibre content ([RCBP] = 28.5 g/100
g; Table 2) did not exhibit low atherogenic indices following
the short-term investigation. The apparent failure of RCBP
to deter atherogenesis, on basis of short-term feeding exper-
iment, may not be unconnected with the more impact that
adjustments in metabolic events bring to bear to retard ath-
erogenesis, rather than dietary fibre facilitated elimination
of atherogenic substrates from the alimentary canal prior to
their uptake into system circulation. For instance, the ad-
ministration of primary inhibitors of cholesterol biosynthesis
(fibric acid derivatives such as clofibrate) caused marked
decrease in serum lipoproteins within 12 hours and 4 days
in experimental rats [67]. Nevertheless, the atherogenic
indictors of WR-RCBP were marked improvement over
that of WR-OT, WR-BV, WR-MO and WR-PSGF.

CONCLUSION

The comparable weight gained by the test rat groups
following the feeding experiment was an indication that
PCB-BB - and RCBP - containing diets met the minimum
nutritional requirements for normal growth rate. Addition-
ally, the consumption of PCB-BB - and RCBP - containing
diets did not elicit alterations in blood indicators that could
have suggested the presence of systemic infections in the
rats. The experimental rats groups fed with PCB-BB- and
RCBP - containing diets exhibited comparable SLP patterns
that were distinct from that of the WR-PSGF. The SLPs
of WR-RCBP, WR-OT, WR-BV and WR-MO appcared
to be an improvement over that of WR-PSGF. To a large
extent, WR-PSGF exhibited comparative high level of
atherogenicity amongst other experimental rat groups.
Finally, the atherogenic indicators appeared to suggest that
the consumption of PCB-BB - and RCBP - containing diets
did not arrest atherogenesis following short-term feeding
of the rats.
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