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ABSTRACT

This study investigated the morphological and biochemical changes in the kidney of adult wistar
rats fed with instant noodles. Fifty (50) adult wistar rats of an average of 180g were procured for the
study. After two weeks of acclimatization, the rats were randomly grouped into five (5) (A, B, C, D
and E) of ten (10) rats per group. Group A animals were fed with cooked instant noodle (Type A),
group B rats received cooked instant noodles with its spice, group C received cooked noodle (type
B) only, and group D animals received cooked instant noodles (type B) with its spice while group E
(control animals received grower marsh for thirty (30) days. At the end of the administration of test
substances, the animals were sacrifice by cervical dislocation and kidney tissue harvested and
subjected to histological technique. Assay of selected renal function markers [Urea and Creatinine
levels] was also conducted using serum. Statistical Package for Social Sciences (SPSS version 21)
was used to evaluate the data obtained. Results (H&E) revealed that there was an enlarge
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that

encouraged.

Bowman’s space distortion and disruption of the cyto-architecture of the renal cortical structure
and marked sign of diffuse nephritis of treated animals as compared to the control animal but with
of treated group B more marked. Study also found a statistically significant increase in
serum urea levels of groups B, C and D wistar rats as compared to control; whilst observing a
significant increase in serum creatinine levels of groups A and D wistar rats only as against the
control (group E). Further study aimed at corroborating the findings from this work should be

Keywords: Kidney; instant noodles; histo-architecture; renal function markers.

1. INTRODUCTION

The kidneys are paired, bean-shaped organs that
weighs between 125-170 grams in males and
115-155 grams in females. They are located in
the retroperitoneal cavity, just within the
abdominal cavity; and are found in all
vertebrates, one on each sides of the spine [1].
The left kidney is slightly smaller than the right;
with each containing a number of pyramid
shaped tubes of outer-renal cortex and inner
renal medulla. Following between these kidneys
layers are nephrons where urine production
takes place [2]. Blood enters the kidney through
the renal veins which accounts for about 25% of
cardiac outputs [2]. The kidneys are vital life
sustaining organs, performing many functions to
keep the blood clean and chemical balance [1].

Like most other vital organs in the body, the
kidneys are susceptible to deleterious damages
resulting from  exposures to improperly
processed foods. For example, studies have
shown that heavy metals such as cadmium, lead,
mercury, arsenic, aluminium and chromium are
toxic even in minute quantities, and are
reportedly present in most fast foods [3]. These
metals are bioactive, accumulating with time in
the kidney and/or liver to trigger irreversible
effects on individuals who consume such foods
[4]. This may also lead to serious threats, renal
failure, liver damage, neurological impairments,
cardiovascular diseases and even death [5].

Safety of all processed foods has currently
become an issue of public health concerned.
This is especially due to the unchecked rate at
which food industries turn out “novel” chemicals
with the view to increasing brand acceptability.
Nutritionally, instant noodles are high in
carbohydrates (< 70%) and low in protein, fibre,
vitamins and minerals [6]. All ultra-processed
foods containing artificial food colours,
flavourings and certain preservatives have
adverse effects on children. However, the long
term consumption of instant noodles may affect

vital renal function of glomerular filtration, thereby
resulting in morphological changes in the kidney
as well as very severe histopathogenesis [6].
According to indomie instant noodle report of
2016, their brand has been widely accepted by
people across all ages in Nigeria that almost
everyone in the country consumes instant
noodles at one time or the other [7,8,9]. The
consumption of instant noodles is increasing
globally, as at 2010 approximately 95 million
people consume the products worldwide with
China consuming about 42 billion packs yearly,
accounting for about 44% of the world’s noodle
consumption [4]. Nigeria on the other hand
consumes millions of packs yearly in homes and
university campuses. For this, the country is
ranked as the 13" largest consumer of instant
noodles across the world [4]. College students
with unhealthy dietary habit frequently eat instant
noodles and may be at increased risk of negative
outcomes [10]. Again, surveys have shown an
increasing trend of early premature
cardiovascular diseases (CVD) and death among
adults as young as 20-49 years of age [10,11].

1.1 Aim of Study

This study aimed at evaluating the possible
morphological and biochemical effects of long
term consumption of instant noodles on the
kidney of adult wistar rats. Specifically, the study
investigated the;

i. Histological changes associated with renal
tissues as a result of long term
consumption of instant noodles in adult
wistar rats.

i. Changes that long term consumption of
instant noodles may have on selected
renal function markers of adult wistar rats.

2. MATERIALS AND METHODS

2.1 Animals

Fifty (50) adult wistar rats of an average weight
of 180 g, were procured from the animal holdings
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of the Department of Anatomy and Cell Biology,
Delta State University, Abraka. The rats were
then maintained in the Animal holdings of the
Department of Public and Community
Health, Novena University, Ogume, Delta State,
Nigeria.

2.2 Study Design

At the end of two weeks period of
acclimatization, the animals were randomly
assigned into five (5) groups; with A, B, C and D
being the treatment groups, while group E acting
as control. Each group contained ten rats each.
The treatment groups (Group A) received cooked
instant noodle (Type A) only; whereas, animals in
group B received cooked instant noodles with its
spice (Type A + Spice). Group C animals
received cooked instant noodles (type B) only.
Group D received cooked instant noodles type B
with its spice (type B + Spice) while rats in the
control group E were fed with grower marsh
obtained from Animal care services, Konsult (Nig
Ltd), Asaba, Delta State for 30 days. The animals
were given water liberally. It is worth noting that
type A and B noodles had similar composition
other than in brands and possibly component
spices.

2.3 Collection of Blood Sample

At the end of the period of administration, about
2 mls of blood samples were collected from the
orbital sinus of the animals through ocular
puncture, following which they were sacrificed by
cervical dislocation. Serum was then separated
by centrifuging at 6000 rpm for 15 minutes. Urea
and Creatinine assay were thereafter conducted
on obtained serum, while harvested organ
[kidney] were subjected to histological
processing/technique.

2.4 Sacrifice and Tissue Extraction

Twelve (12) hours following the last treatment
(31% day), the animals (per group) were re-
weighed and immediately sacrificed via cervical
dislocation. Thereafter, the kidneys were
carefully removed by abdominal incision and
some fixed in 10% formal-saline for histological
technique after the method of Korman et al.,
(2009) while some kidney samples were quickly
homogenized in a mortar and pestle with a pinch
of acid washed sand and a total of 5 mls of
normal saline (0.9%) added sequentially [12].
The homogenates were centrifuged at 3500 rpm
for five minutes with the aid of a centrifuge and

kept in refrigerator for biochemical analysis on
selected renal function markers. The clear
supernatants were collected using a micropipette
and transferred into an empty specimen
container and refrigerated till needed for
biochemical assay.

2.5 Histological Study

Harvested kidney tissues were dehydrated in an
ascending grade of alcohol (ethanol), cleared in
xylene and impregnating and embedded in
paraffin wax. Serial sections of 7 microns thick
were obtained using a rotatory microtome.
Deparaffinised sections were then stained
routinely with Hematoxylin and Eosin [H&E].
Photomicrographs of the results were
obtained using research photographic
microscope in the Department of Anatomy and
Cell Biology, Faculty of Basic Medical Sciences,
Delta State University, Abraka, Delta State,
Nigeria.

2.6 Creatinine Assay

Creatinine was assayed in serum by a
colorimetric method using the Jaffe kinetic
method.

Test principle: This is based on the principle of

creatinine reacting with picric acid under
alkaline condition to form a yellow-red
complex. The absorbance of the colour

produced, measured at a wavelength of 492nm
is directly proportional to creatinine
concentration.

Creatinine + picrate (alkaline pH) Yellow-red
complex Procedure: This was performed
according to manufacturer's guideline (Randox
Labs, UK). Briefly, 1.0ml and 100pl of working
solution and sample respectively were pipette
and mixed in a cuvette. After 30 seconds, the
absorbance (Al) of the standard and sample

were read in spectrophotometer. Exactly 2
minutes later, the absorbance (A2) of the
standard and sample was read. The

concentration of creatinine in the sample was
determined as follows:

A2 — A1 = AA sample or AA standard/AA sample X
standard conc. (umol/l) = Creatinine conc.
(umolll)

Urea assay: Urea was assayed in serum using a
urease-Berthelot method (Randox, UK) following
the manufacturer’s guidelines. Test principle:
Urea in serum is hydrolysed to ammonia in the
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presence of urease. The ammonia is then
measured  photometrically by  Berthelot's
reaction.

Urea + H,O (Urease) 2NH; + CO, NH; +
Hypochorite + phenol indophenols
(blue compound)

Procedure: 10ul each of sample, standard and
blank (distilled water) were mixed with 100ul of
Reagent 1 (Randox, UK) in separate test tubes.
These were mixed and incubated at 37°C for
10mins. 2.5ml each of Reagents 2 and 3
(Randox, UK) were added to each of the test
tubes containing the sample, standard and blank,
mixed and incubated for 15mins at 37°C. The
absorbance of the sample (Asample) and standard
(Astandara) Were measured against blank at 546nm
wavelength spectrophotometer. Serum urea
concentration was calculated as follows:

Urea concentration = Agample / Astandard X
standard conc (mmol /L)

2.7 Analytical Approach

Results obtained from the study were recorded
and compared statistically using the unpaired

Control Kidney x 100
~ s > » . -, /.

~ e -’.

A kidney x 100

sample t-Test and symmetric measured t -Test of
the Statistical Package for Social Sciences
(SPSS version 22). The results from the various
assay were also analysed and taken the
significant level of (p < 0.05) as taken below
variables.

3. RESULTS

Results for this study are tabulated and
graphically presented below as obtained
following analysis.

4. DISCUSSION

It has been reported that Instant noodle

and its flavouring sauce base contain huge
amount of monosodium glutamate (MSG), which
causes neuroplacental neurotoxic effect.
MSG also reportedly causes cataract, causes
induced retinal lesions and genotoxicity [13,14]
Our study focused on evaluating the
possible morphological and functional changes
associated with long term consumption
of instant noodles on the kidney of adult wistar
rats.

Control Kidney X 400

A kidney x400

Fig. 1. Showing renal histo-architectural changes in the kidney of control and instant noodles
fed Wistar Rats of Group A
Control: The desired section of control group animals showed normal histological features in glomerular and
nephrons appearing distinct and of various sizes. The various micro-anatomy structures appeared normal with
no distortion or enlargement. A: The treated group A revealed some degenerative changes in micro-anatomy
of the Kidney, increase in Brownman’s space and some sign of diffuse nephritis
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Control kidney x100 controlkidney  x400

B Kidney x 100 B kidney x 400

Fig. 2. Comparative histo-architectural changes in the kidney of control and Group B Wistar
Rats
Control: The desired sections of control group of animal showed normal histological features in all micro-
anatomy of kidney appearing normal in various sizes. No distortion, enlargement or disruption. B: The treated
group B animals revealed some damages in micro-anatomy in the kidney. There is some dilated Bowman’s
space, some obvious level of distortion and disruption of the renal cortical structure as compared to control
group. There are some sign of diffuse nephritis and damage in mesangial cells of juxtaglomerular apparatus of
the treated group as compared to the control group

Control Kidney x 100 control kidney x 400

C Kidney x 100 C Kidney x 400

Fig. 3. Comparative histo-architectural changes in the kidney of control and Group C Wistar
Rats
Control: The desired section of control group showed normal histological features in the micro anatomy of the
kidney. Appearing normal in various sizes with no distortion, enlargement or disruption of any kind in the
cytoarchetecture of the kidney. C: The treated group C animals revealed some degenerative changes (damage)
in micro-anatomy of kidney. Thus, there is increased in parietal epithelium of the Bownman’s capsules and
signs of diffuse nephritis in the treated group as compared to the control group
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Control kidney X 100 controlkidney  x 400

D Kidney x 100 D kidney x 400

Fig. 4. Comparative histo-architectural changes in the kidney of control and Group D Wistar
Rats
Control: the desired section of control group showed normal histological features in the micro anatomy of kidney
appearing normal in various sizes with no distortion, enlargement or disruption of any kind. D: the treated D
group revealed much more damages in the micro-anatomy of kidney, where the damages included the
following: Parietal epithelium of bowman’s capsule. Also noticeable is an enlarged Bowman’s capsule,
implicative of nephritis as well as distortion and disruption of the renal architecture

7 -
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Groups

Fig. 5. Comparative effects of long term consumption of noodles on urea levels of Wistar Rats
* = Statistically significant increase (p < 0.05) as compared to control group

Histological findings revealed that there was an  diffuse nephritis of the treated animals
enlarge Bowman’s space, distortion and as compared to the control animals but
disruption of the cyto-architecture of the with that of the treated group B more
renal cortical structures and marked sign of marked.
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Fig. 6. Comparative effects of long term consumption of noodles on creatinine levels of Wistar
Rats
* = Statistically significant increase as compared to control group

Table 1. Urea and creatinine levels of the animals

A B (A + Spice) C D (C+ Spice) E (Control) f p-value
Urea 2.58+0.26° 4.50+0.45°°  3.64+0.49%®° 5.88+0.13° 2.29+0.11* 19.701 0.000
Creatinine 2.85+0.40%° 1.40+0.20*°  1.72+0.10%° 3.30+0.55°  1.17+0.09° 8.357 0.000

Values are expressed as Mean + SEM; Mean with different superscript are statistically significant @p<0.05

The result obtained in this experiment is in
consonance with and continuation of the work
carried out by Enaibe et al., (2007) which
reported that administration of camphor resulted
in mild edema with glomerular nepbhritis,
glomerular labulation, tubular necrosis and
congestion of blood cell in the kidney rabbit [15].
Administration of damiana (tumera diffuse) to
matured wistar rats resulted in distortion of the
renal cortical structures, reduced size and
necrosis in the histology of kidney [16]. The
related findings also implicate soda drink as
capable of precipitating kidney disease probably
by causing congestion and tubular necrosis of
kidney. Pathological or accidental cell death is
regarded necrotic and could result from extrinsic
insult to the cell as osmotic, thermal, toxic and
traumatic effect [17]. The process of cellular
necrosis involves disruption of membranes as
well as structural and functional integrity.
Cellular necrosis is not induced by stimuli
intrinsic to the cells is in programmed cell death
but by abrupt environmental perturbation and
departure from the normal physiological
conditions [18,19]. In this experiment, the
noodles consumption may have acted as
toxin to the cell of the kidney resulting in the
distortion and disruption, congestion and
glomerulanephritis [20].

Table 1 shows effects of instant noodle
formulated-diet on the concentration of serum
urea and creatinine of adult Wistar rats. From our
result, although there was a slight decrease in
both parameters compared to control, the
increase was not significantly different (p < 0.05).
Renal function indices are used to assess the
normal functioning capacity of the different parts
of the nephron [21]. Urea excretion by the kidney
is the primary method of nitrogen excretion while
creatinine, a catabolic product of muscle is a
useful index of assessing the functional capacity
of the glomerular and tubular regions of the
nephrons and low levels are seen in some types
of liver disease and diets that are very low in
protein [22].

For results obtained in urea levels (Fig. 5), we
noticed that addition of spice caused a
statistically significant increase in serum urea
levels. This increase could be traceable to high
protein breakdown and could be implicated in
passage of excess protein in urine (proteinuria).
The possible cause of this is likely due to the
disruption and distortion of the renal filtration
membrane as a result of the active ingredients in
the added spice as against those of control
animals. This finding is supported by those of
Adjene et al., (2010) who previously reported a
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disruption and distortion of soda pop and
Phylanthus amaranthus on the kidney following
prolonged administration [20,23]. Enaibe et al.,
(2007) had also reported something similar with
camphor; proving distortion in renal cortical
structures in administration of camphor on wistar
rats [15].

For serum creatinine levels, a statistically
significant increase (p < 0.05) is also seen for
spice addition to instant noodles (Fig. 6) in Wistar
rats. Theoretically, creatinine is a product of
muscle breakdown, and often almost surges in
the serum to indicate an increase in muscle
metabolism. In this case, high levels serum
creatinine will also be seen in the urine, which
may implicate renal dysfunction as a result of
damage to cortical structures. This finding also
supports the previous report of Adjene et al.,
(2010) [23].

5. CONCLUSION

Following treatment of different brands of instant
noodles on wistar rats, the histo-architectural
appearance of the kidney sections revealed, for
brand A, that there was an enlarge Bowman’s
space distortion and disruption of the cyto-
architecture of the renal cortical structure; neither
was there any marked sign of diffuse nephritis of
treated animals as compared to the control
animal but with that of treated group B more
marked. Study also found a statistically
significant increase in serum urea levels of
groups B, C and D wistar rats as compared to
control; whilst observing a significant increase in
serum creatinine levels of groups A and D wistar
rats only as against the control (group E). This
suggests the need to be very careful in regulating
the intake of instant noodles.
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