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Khudhur et al.: Evaluation of Hemato-Biochemical Parameters of Indomie Noodles
The Indomie noodles are an instant noodle sold dried in packets or cups. The noodles are quick and
easy to make and can be eaten as a snack or part of the main meal. This study was designed to examine
the possible effect of different levels of Indomie noodles on the hematological biochemical profile,
organosomatic index and male fertility indices in healthy adult albino rats. In an experimental study,
twenty male rats of average weight 115 g (divided into four groups) and twenty female rats of average
weight 100 g (divided into four groups). Each group consists of five rats. Group A is the control group and
was fed with standard rat feed. In contrast, groups B, C and D were supplied with 25 %, 50 % and 75 %
Indomie instant noodles cooked and spiced with the seasoning. The administration was carried out for
8 w. The result showed that the body weight, expressed as growth rate, showed that rats exposed to the
75 % Indomie noodle formulated diets had significantly minimum growth rates than controls and other
two different groups. There was a significant increase (p<0.05) in the organosomatic index (kidney, liver,
brain and testes) of rats fed on a diet containing 75 % Indomie noodles. There was a significant (p<0.05)
increase in lymphocytes percentage, with a decrease in monocytes and granulocyte percentages compared
to the control group. Red blood cell indices examination showed a reduction in mean cell volume, mean
cell hemoglobin and mean cell hemoglobin concentration value. A diet containing 75 % Indomie noodles
appeared to the highest significant decrease in total serum protein and serum uric acid with a significant
increase of alkaline phosphatase and blood urea at 25 %, 50 % and 75 % in comparison to the control
group. However, aspartate aminotransferase results show a significant difference at 75 % compared to
0 %. On the other, evaluation of various sperm parameters showed there was a significant reduction in
sperm concentration, motility and viability between treated groups in comparison to the untreated group
in response to an increase in the percent of Indomie noodles in the diet and their plasma testosterone levels
of the treated groups decreased insignificantly than those of the control group.
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Instant noodles were first produced in Japan in 1958.
They had become popular among people around the
world, both in developed and developing countries.
According to a 2008 survey, it was found that the
annual consumption of instant noodles in the world
averaged about 94 billion cups[1]. Indomie is a brand of
instant noodles by Indofood, the world’s largest instant
noodle manufacturer, located in Indonesia. Indofood is
one of the world’s largest manufacturers of dried instant
noodles based in Indonesia. The Indomie (the name
derived from the Indonesian Mi Goreng, which means

fried noodles) is an instant noodle sold dried in packets
or cups. The noodles are quick and easy to make and
can be eaten as a snack or part of the main meal. Their
versatility means that people can carry them to work
or on trips and cook them just by adding hot water
from a kettle[2]. Indomie noodles with its seasoning are
usually prepared for consumption. Therefore, the rate
at which Indomie noodles are consumed is proportional
to the rate at which the seasoning is consumed. The
principal constituents of Indomie noodle are wheat
flour, vegetable oil, iodized salt, sodium polyphosphate,
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sodium carbonate, potassium carbonate, guar gum and
tartrazine, while that of the seasoning powder is iodized
salt, monosodium glutamate (MSG, E-621), hydrolyzed
vegetable protein, soy powder, garlic powder, chicken
flavour and chili powder[3].
The result obtained by Ejembi, Sanni[2] showed that
Indomie noodle of 120 g pack contained 2.60 g of
moisture, 0.50 g of ash, 0.20 g crude fiber, 24.00 g
fats, 12.69 % proteins and 60.01 % of carbohydrates
per serving. Indomie noodles also contain tartrazine
(otherwise known as E102) as a synthetic lemonyellow azo dye used as a food colouring. It is water
soluble and has a maximum absorbance in an aqueous
solution. Tartrazine consists of an azo (–N=N–)
group, which is very harmful to living things[4].
The constituents of noodles have been implicated
in causing teratogenic or carcinogenic changes in
rats[5]. Industrial food manufacturers market MSG as
a flavour enhancer because it balances, blends and
rounds the total perception of other tastes[6]. The instant
noodles manufacturing process usually makes use
of the application of various substances like sodium,
oxidized fat and oil (during instant frying), which
might be detrimental to health. Previously reported that
MSG have caused a various health hazard, including
liver[7], kidney damage[8] and a toxic effect on the testis;
the toxic effect on the testes caused by producing a
significant oligozoospermia and increases abnormal
sperm morphology in a dose dependent fashion in male
Wistar rats[9]. It has been implicated in male infertility
by causing testicular hemorrhage, degeneration and
alteration of sperm cell population and morphology[10].
MSG also caused a reduction in the sperm count[11]. The
present study was designed to examine the possible
effect of different levels of Indomie noodles on the
hematological biochemical profile, organosomatic
index in healthy adult female albino rats and male
fertility indices in healthy adult albino rats.

MATERIALS AND METHODS
Study design and animals population:
Healthy adult female albino rats, weighing about 100 g
(90 d) and healthy adult male albino rats, weighing
about 115 g (90 d) provided from the animal house
in the Department of Biology, College of Education,
Salahaddin University-Erbil. The rats were housed
in clean polypropylene cages, maintained in an air
conditioned animal house with a constant photo period
of 12 h light/dark cycle (lights on at 6:00 a.m.). They
were fed with pellet diet and drinking water ad libitum.
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The female rats were divided into four groups, 5 in
each: A, B, C and D. Group A is the control group and
was fed with normal rat feed, while groups B, C and D
were supplied with 25 %, 50 % and 75 %, respectively
and the male rats were divided into four groups, 5 in
each: A, B, C and D. Group A is the control group and
was fed with standard rat feed, while groups B, C and
D were fed with 25 %, 50 % and 75 %, respectively
Indomie instant noodles cooked and spiced with the
seasoning. Feeding was done for 8 w.
On the 56th d, the rats were sacrificed. Blood samples
were collected by withdrawing the blood from the right
ventricle of the heart for hematological, biochemical
and hormonal assays. About 2 ml of blood was collected
in tubes containing Ethylenediamine tetraacetic acid
(EDTA) as an anticoagulant for hematological analysis
using a fully automated 3 part differential hematology
analyzer. However, about 5 ml of blood was collected
in a gel tube then allowed to stand at room temperature
for 10-15 min. The serum collected was then gently
separated by centrifuging at 3500 rpm for 15 min; the
serum obtained was stored at -20 until it was used for
biochemical and hormonal assays.
Indomie noodles:
Cartons of one mostly consumed variety (normal size
consists of 70 g, containing 7 g seasoning) of a popular
Indomie noodle (Indomie instant noodles, Kingdom of
Saudi Arabia (KSA)) were obtained from a supermarket
in Erbil, Kurdistan Region-Iraq. The ingredients
contained in the Indomie noodles were: wheat flour,
vegetable oil, iodized salt, sodium polyphosphate,
sodium carbonate, potassium carbonate, guargum,
tartrazine and antioxidant (Tert-butylhydroquinone
(TBHQ)). The seasoning powder (spices) contains
iodized salt, MSG (621), sugar, hydrolyzed vegetable
protein, soy powder, pepper, garlic powder and chicken
flavour.
Bodyweight, weight gain and organosomatic index
of experimental rats:
Bodyweight changes were recorded every week
throughout the experiments. Bodyweight gain and
vital organs of experimental rats were weighed at the
end of treatment. The liver, brain, testes, right and left
kidneys were removed and weighed to measure the
organosomatic index (organ weight×100/body weight).
Evaluation of complete blood count:
Complete blood count includes hemoglobin (Hb),
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packed cell volume (PCV), total red blood corpuscles
(RBC), the total count of white blood cells (WBC),
differential count, platelets count, RBC indices such
as mean cell volume (MCV), mean cell hemoglobin
(MCH) and mean cell hemoglobin concentration
(MCHC) were analyzed by ABX Micro ES60, Horiba, a
fully automated 3 part differential hematology analyzer.
Determination of biochemical tests:

COBAS INTEGRA 400 plus system, fully automated
biochemical analyzer (Germany) was used to determine
the concentrations of the following biochemical
parameters in rats sera of control and experimental
grouped rats.
Lipid profile test:
Cholesterol, Triglycerides (TGs) and high-density
lipoprotein (HDL) cholesterol analyses are performed
on a COBAS INTEGRA 400 plus system analyzer,
which is serviced by Roche Diagnostics (Deutschland).
Cholesterol is measured enzymatically using the
cholesterol high performance reagent (cat. no. 80106),
BIOLABO, France. TGs are analyzed enzymatically,
simultaneously with cholesterol using reagents from
the same manufacturer (TGs/glycerol phosphate
oxidase (GPO), cat. no. 80019). Direct HDL cholesterol
reagent is obtained from Centronic GmbH, Wartenberg,
Germany (Direct HDL, cat. no. CF09000100) and
analyzed simultaneously with cholesterol and TGs.
Low-density lipoprotein cholesterol (LDL-C) was
calculated using the Friedewald equation[12], as shown
in the following:
LDL Cholesterol=total serum cholesterol−(HDL+total
TG/5) mg/100 ml
Fasting blood sugar:
Glucose activity of serum was assayed by using a
commercial kit (BIOLABO, France, cat. no. 87409).
Renal function test:
Urea activity of serum was assayed by using a
commercial kit (BIOLABO, France, cat. no. 80021).
Creatinine activity of serum was assayed by using a
commercial kit (BIOLABO, France, cat. no. 80107).
The serum’s uric acid activity was assayed by using a
commercial kit (BIOLABO, France, cat. no. 80001).

Spermatological evaluation:
Cauda epididymis was separated from caput and corpus
regions, weighed and suspended in 2 ml of phosphate
buffer saline (PBS, pH 7.2) at 37°. The epididymal
fluid was collected in PBS by giving cuts to the cauda
epididymis and sperm enriched epididymal fluid was
collected in a tube. The spermatozoa were analyzed for
their motility, concentration, viability and abnormalities.
Sperm motility:
The motility of sperm was evaluated directly after
mincing in a drop of sperm suspension, microscopically.
A drop of sperm suspension under the coverslip was
examined for motility at 400x and percent motility
was calculated. About 200 motile and non-motile
spermatozoa were observed using an Olympus
microscope. Sperm motility was expressed as a percent
of motile sperm of the total sperm counted[13].
Sperm concentration:
The sperm concentration was carried out by diluting
the sperm suspension with PBS (1:20) using a WBC
diluting pipette, then mixed. After that, a drop of them
was delivered into the Neubauer hemocytometer on
each side of the counting chamber. The hemocytometer
is allowed to stand for 5 min for sedimentation[14], then
sperms were counted in large eight squares of 1 mm2
each area except the central erythrocyte counting area of
Neubauer’s chamber was performed and multiplied by
a 5×104 factor to calculate the total number of sperms.
Sperm viability percentage:
The live/dead ratio was determined using 1 % Eosin
and 5 % Nigrosin in 3 % sodium citrate dehydrate
solution according to the method described by Wells
and Awa[15].
Sperm abnormalities:

Liver function test:
Total serum bilirubin (TSB) activity of serum was
Special Issue 2, 2021

assayed by using a commercial kit (BIOLABO, France,
cat. no. 80403). Alkaline phosphatase (ALP) activity
of serum was assayed by using a commercial kit (NS,
BIOTECH, cat. no. 0520). Alanine transaminase (ALT)
and aspartate aminotransferase (AST) activities were
assayed by using a commercial kit (NS, BIOTECH,
cat. no. 02100). The serum’s total protein activity was
assayed by using a commercial kit (BIOLABO, France,
cat. no. LP87016).

About 100 spermatozoa were observed under a
microscope for changes in sperm morphology,
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according to the method of Feuston, Bodnar .
[14]

Plasma testosterone assay:
The serum level of testosterone was determined by
the enzyme-linked immunosorbent assay (ELISA)
technique by use DRG ELISA testosterone (ELISA
EIA-1559, 96 wells; DRG Instruments, GmbH,
Marburg, Germany).
Statistical analysis:
Data are expressed as the mean±standard deviation
(SD). Analysis of results was performed by one way
analysis of variance (ANOVA) followed by Tukey’s
multiple comparisons test to determine significant
differences between the experimental groups using
GraphPad Prism 6 version 7.01 for Windows (Graph
Pad Software 2012). Mean values were considered to
be statistically significant at p<0.05[16].

RESULTS AND DISCUSSION
The body weights at the beginning of the experimental
period and after 8 w of all experimental groups are
demonstrated in Table 1. A gradual increase in the body
weight of normal control rats (105.73 % in males and
61.80 % in females) and those exposed to 25 % Indomie
noodles (70.03 % in males and 61.27 % in females), 50
% Indomie noodles (70.93 % in males and 56.82 % in
females) and 75 % Indomie noodles (48.87 % in males
and 25.08 % in females) was recorded compared with
their initial body weights. The statistical analysis of
body weight, expressed as growth rate, showed that rats
exposed to the 75 % Indomie noodle formulated diets
had significantly minimum growth rates than controls
and other two different groups.

The effects of Indomie noodle formulated diet on the
organ body weight ratio (organosomatic index) of
albino female rats are shown in Table 2 and male rats are
shown in Table 3. The data presented in Table 2 showed
that there was an insignificantly increase (p<0.05) in the
organ weight of the liver (hepatosomatic index) in the
group given 50 % and 75 % Indomie noodles compared
to control. Also in Table 3 it shows that there was no
significant variation in organosomatic index between
group A (0 %) with the groups which processed with 25
% and 50 % (group B and C) from Indomie noodles in
the brain, liver, kidney and testes. Whereas there was a
significant difference (p<0.05) between group A (0 %)
of male rats in organs (brain and testes) compared with
group D, which administered 75 % Indomie noodles
in the organosomatic index and a significant increase
(p<0.05) in the organ weight of the right and left kidney
in the group fed with 50 % and 75 % Indomie noodle
supplemented diet shown in Table 2.
Hematological parameters between control and
experimental groups in female rats are compared in
Table 4. There was no significant difference between
both 0 % and 25 % of all presented parameters,
whereas a significant difference in 50 % for parameters:
lymphocytes percentage, monocytes percentage,
granulocytes percentage and platelets (109/L) which is
87.50±0.81, 7.85±0.53, 4.65±0.28 and 590.50±18.73,
respectively. On the other hand, the group of 75
% showed a significant difference for the last four
parameters MCV, MCH, MCHC and platelets, which
is 53.00±1.15, 18.20±0.51, 34.62±0.49, 799.50±39.68,
respectively. The rest of the parameters for different
groups were not statistically significant, as shown in
Table 4.

TABLE 1: EFFECTS OF INDOMIE NOODLE FORMULATED DIET ON BODY WEIGHTS IN MALE AND FEMALE
ALBINO RATS
Mean±standard deviation
Parameters

Group A (0 %)
Male group

Female
group

Group B (25 %)
Male group

Female
group

Group C (50 %)
Male group

Female
group

Initial body
115.25±04.11 102.75±2.98 125.5±07.59 102.25±6.80 123.25±09.06 101.50±3.10
weight (g)

Group D (75 %)
Male group

Female group

118.5±9.39

101.75±4.34

Weight gain
237.25±13.81 166.25±4.85 213.2±11.17* 164.75±8.42 210.25±09.74* 159.25±7.93 176.25±11.50*** 127.25±6.29***
(g)
Weight gain
(%)

122±9.83

Weight gain
105.73±5.13
(%)

63.50±1.91 87.75±6.18*** 62.50±3.00

87±6.21***

57.75±4.85

57.75±3.20***

25.50±4.35***

61.80±0.50 70.03±5.25*** 61.27±3.97 70.93±8.12*** 56.82±3.05

48.87±3.29***

25.08±4.41***

Significance levels are indicated as follows: ***indicates significance at the 0.1 % level and *indicates significance at the 5 % level
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TABLE 2: EFFECTS OF INDOMIE NOODLES ON SOME ORGANOSOMATIC INDEX IN FEMALE ALBINO
RATS
Mean±standard deviation

Parameters

Group A (0 %)

Group B (25 %)

Group C (50 %)

Group D (75 %)

Hepatosomatic index

3.73±0.25

3.89±0.08

4.00±0.56

4.29±0.55

Renosomatic index (right)

0.34±0.01

0.39±0.02

0.41±0.03*

0.42±0.05*

Renosomatic index (left)

0.33±0.01

0.36±0.02

0.40±0.02*

0.40±0.05*

Significance levels are indicated as follows: *indicates significance at the 5 % level

TABLE 3: EFFECTS OF INDOMIE NOODLES ON THE ORGANOSOMATIC INDEX IN MALE ALBINO RATS
Mean±standard deviation

Parameters

Group A (0 %)

Group B (25 %)

Group C (50 %)

Group D (75 %)

Brainsomatic index

0.66±0.10

0.80±0.15

0.80±0.10

0.97±0.17*

Hepatosomatic index

3.86±0.14

3.28±0.23

3.52±0.56

3.68±0.28

Renosomatic index (right)

0.43±0.05

0.41±0.03

0.40±0.02

0.43±0.06

Renosomatic index (left)

0.41±0.05

0.40±0.06

0.40±0.03

0.43±0.05

Gonadosomatic index (right)

0.49±0.08

0.61±0.07

0.60±0.05

0.73±0.13**

Gonadosomatic index (left)

0.49±0.01

0.61±0.10

0.60±0.06

0.68±0.07**

Significance levels are indicated as follows: **indicates significance at the 1 % level and *indicates significance at the 5 % level

TABLE 4: EFFECTS OF INDOMIE NOODLES ON COMPLETE BLOOD COUNT (CBC) IN FEMALE ALBINO
RATS
Mean±standard deviation

Parameters

Group A (0 %)

Group B (25 %)

Group C (50 %)

Group D (75 %)

Leucocytes count
(109/L)

6.17±3.30

6.65±2.19

6.90±0.69

8.27±1.28

Lymphocytes (%)

77.67±2.75

80.32±3.60

87.50±0.81***

78.25±1.91

Monocytes (%)

10.52±1.13

9.95±1.55

7.85±0.53*

9.00±1.06

Granulocytes (%)

11.80±2.26

9.72±2.40

4.65±0.28***

12.75±0.85

RBC count (10 /L)

5.94±0.15

6.15±0.59

6.18±0.52

6.36±0.35

Hemoglobin (g/dl)

12.07±0.35

12.35±0.86

10.75±1.36

11.52±0.44

Hematocrit (%)

33.22±1.03

34.27±2.15

34.07±4.10

33.70±1.39

MCV (fl)

55.75±0.50

56.00±2.16

54.50±0.57

53.00±1.15*

MCH (pg)

20.27±0.29

20.07±0.65

19.95±0.12

18.20±0.51***

MCHC (g/dl)

36.30±0.42

36.05±0.51

36.65±0.20

34.62±0.49***

672.75±35.25

638.75±48.56

590.50±18.73*

799.50±39.68**

12

Platelets (10 /L)
9

Significance levels are indicated as follows: ***indicates significance at the 0.1 % level, **indicates significance at the 1 % level and
*indicates significance at the 5 % level

The data presented in Table 5 showed that female rats
fed on a diet containing 75 % Indomie noodles appeared
to the highest significant decrease in total serum protein
(5.92±0.12 g/dl) than rats fed on a diet containing 25
% and 50 % Indomie noodles (6.32 and 6.30 g/dl,
respectively) compared to rats fed on a diet containing
0 % Indomie noodles (6.80 g/dl). Although the mean
level of serum glucose, total cholesterol, LDL-C and
TG was higher in experimental groups, when added
Indomie noodles for their diets and the differences were
insignificant.
Special Issue 2, 2021

The effects of different levels of Indomie noodles
formulated diet on liver function indices of female
rats were demonstrated in Table 6. The results have
been taken from parameters that show that the first
one (AST) show significant differences at 75 %
(264.50±19.15), whereas this result is not significant in
the other percentage levels. In the ALT and TSB, there
is no significant difference in all the percentage levels.
However, in the ALP, the results show the significant
value at 25 %, 50 % and 75 %, which is 284.75±10.68,
342.25±10.81 and 397.75±14.08, respectively in
comparison to the control group (172.25±11.61).
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TABLE 5: EFFECTS OF INDOMIE NOODLES ON SERUM PROTEIN, GLUCOSE AND LIPID PROFILE IN
FEMALE ALBINO RATS
Parameters
Total protein (mg/dl)
Serum glucose (mg/dl)

Mean±standard deviation
Group A (0 %)

Group B (25 %)

Group C (50 %)

Group D (75 %)

6.80±0.08

6.32±0.25

6.30±0.40*

5.92±0.12***

140.57±16.31

152.42±9.73

154.60±8.69

155.10±5.30

Total cholesterol (mg/dl)

69.10±6.15

69.80±11.29

82.20±3.49

71.52±9.49

HDL cholesterol (mg/dl)

75.97±2.85

76.20±10.67

75.42±8.61

75.37±6.94

LDL cholesterol (mg/dl)

30.30±7.64

32.05±6.50

31.30±1.48

35.75±6.91

TGs (mg/dl)

119.20±2.52

119.47±6.20

119.92±7.99

134.70±6.93

Significance levels are indicated as follows: ***indicates significance at the 0.1 % level and *indicates significance at the 5 % level

TABLE 6: EFFECTS OF INDOMIE NOODLES ON LIVER FUNCTION TESTS IN FEMALE ALBINO RATS
Parameters

Mean±standard deviation
Group A (0 %)

Group B (25 %)

Group C (50 %)

Group D (75 %)

AST (U/L)

161.50±8.18

185.00±18.09

166.75±16.31

264.50±19.15***

ALT (U/L)

60.25±4.92

64.50±7.04

62.25±5.43

63.50±5.32

ALP (IU/L)

172.25±11.61

284.75±10.68**

342.25±10.81***

397.75±14.08***

1.65±0.75

2.75±3.46

2.05±1.02

0.90±0.28

TSB (mg/dl)

Significance levels are indicated as follows: ***indicates significance at the 0.1 % level and **indicates significance at the 1 % level

Results in Table 7 refer to serum creatinine, urea
and uric acid in rats fed on a different percentage of
Indomie noodles than rats fed on basal diet. Serum
creatinine reached a non-significant difference among
all the percentage levels while blood urea shows the
significant value at 25 % is 51.32 mg/dl, 50 % is 52.45
mg/dl and 75 % is 52.82 mg/dl in comparison to 0.0
% (43.92 mg/dl). On the other view, serum uric acid
shows a non-significant difference in the 25 % level in
comparison to the control group, whereas the other two
percentage levels (50 % and 75 %) show a significant
difference, which is 2.15 and 2.12 mg/dl, respectively.
Evaluation of various sperm parameters showed there
was a significant difference in sperm concentration,
motility and viability between these groups, as shown
in Table 8. The average value of sperm concentration
of rats in group B (47.80±2.35), C (40.15±3.66) and
D (32.65±6.41) were significantly (p<0.05) lower
compare with that of the group A rats (68.00±9.69). The
degree of sperm motility of rats in group A (0 %) was
significantly (p<0.05) higher than what was observed in
rats in each of the treatment groups. Sperm viability was
insignificantly decreased in rats treated with 25 % and
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50 % of Indomie noodles. The average sperm viability
was found to be 88.25±8.05 and 85.75±8.46 % in these
groups, respectively. A significant decrease (p<0.05) in
the sperm viability (74.25±9.28 %) was observed in rats
exposed to 75 % of Indomie noodles when compared
with that of the control rats (92.25±5.56 %). The results
of the present study showed there was an insignificant
reduction in the normal sperms (p>0.05) of the rat that
received Indomie noodles compared with the control
group. Compared to group A (control group), the plasma
testosterone levels were insignificantly lowered in 50 %
and 75 % of Indomie noodles, whereas the testosterone
levels in rats with 25 % of Indomie noodles were not
changed (Table 9).
The minimum body weight gain was noted in rats
consuming 75 % Indomie noodle formulated diets
(27.63 %) than the control group (59.68 %). This
minimum increase is an indication that supplementation
with Indomie noodles did not support growth because a
typical serving of noodles contains a very low amount
of protein typically 1-3 % compared to the pellets fed to
animals in the control group[17].
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TABLE 7: EFFECTS OF INDOMIE NOODLE FORMULATED DIET ON KIDNEY FUNCTION TESTS IN FEMALE
ALBINO RATS
Mean±standard deviation

Parameters

Group A (0 %)

Group B (25 %)

Group C (50 %)

Group D (75 %)

Serum creatinine (mg/dl)

1.19±0.14

1.09±0.32

1.40±0.17

1.45±0.20

Blood urea (mg/dl)

43.92±3.58

51.32±4.58 *

52.45±2.24**

52.82±1.65 **

Serum uric acid (mg/dl)

5.87±1.79

4.47±0.54

2.15±0.20 **

2.12±1.22 **

Significance levels are indicated as follows: **indicates significance at the 1 % level and *indicates significance at the 5 % level

TABLE 8: SPERM ANALYSIS OF RATS WITH DIFFERENT LEVELS OF INDOMIE NOODLES
Mean±standard deviation

Parameters

Group A (0 %)

Group B (25 %)

Group C (50 %)

Group D (75 %)

Sperm count (10 /ml)

68.00±9.69

47.80±2.35**

40.15±3.66***

32.65±6.41***

Sperm motility (%)

89.75±3.77

77.50±6.24*

65.00±4.08***

52.50±7.50***

Sperm viability (%)

92.25±5.56

88.25±8.05

85.75±8.46

74.25±9.28*

Sperm abnormality (%)

13.25±2.62

15.75±5.90

17.75±7.18

22.25±9.03

6

Significance levels are indicated as follows: ***indicates significance at the 0.1 % level, **indicates significance at the 1 % level and
*indicates significance at the 5 % level

TABLE 9: EFFECT OF INDOMIE NOODLES ON TESTOSTERONE LEVELS IN MALE ALBNO RATS
Parameters
Testosterone level (ng/ml)

Mean±standard deviation
Group A (0 %)

Group B (25 %)

Group C (50 %)

Group D (75 %)

1.54±1.35

1.52±1.32

1.01±0.31

0.38±0.34

The organosomatic index was insignificantly changed
in treated groups compared to the control group (group
A) except in group D in male rats (75 %) in the brain
and testes. An increase in organ-body weight ratio is an
indication of inflammation[18]. It has been reported that
an increase in the liver weight of animals is a common
sign of induced toxicity as a result of the induction
of liver enzymes, which could be due to a marked
proliferation of the smooth endoplasmic reticulum[19].
The increase in kidney weight is suggestive of
nephropathy[20]. Also, as brain tissue swells or shrinks,
the cellular transporters activity is approximately
changed by the up or down regulations, as reported in the
case of hyponatremia or hypernatremia. However, there
are many different causes of cell swelling or shrinkage,
including drug poisoning, water intoxication, hypoxia
and acute hyponatremia. Brain swellings can lead to
severe cytotoxic oedema and may lead to a marked
reduction in the size of the ventricular system and basal
cisterns[21].
There were significant differences (p<0.05) among
treatment groups for most of the hematological
parameters. The total leucocyte count was not affected
by the dietary treatments, thereby indicating that no
pathological effect was induced by the Indomie noodles
inclusion in the diets; hence the health status of the rats
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was okay[22]. There was a significant (p<0.05) increase in
lymphocytes percentage, with a decrease of monocytes
percentage and granulocytes percentage compared to
the control group. Red blood cell indices examination
showed a reduction in MCV, MCH and MCHC values.
This shows that the three levels of Indomie noodles (25,
50 and 75 %) in all blood parameters were different from
the control values. The decrease in hemoglobin in the
corpuscles is probably due to the impaired biosynthesis
of haeme in the bone marrow[23]. An increase in platelet
count in 75 % compared to the control group possibly
suggests secondary thrombocytosis. It was suggested
this increase might be due to excessive intake of
one of Indomie noodle and seasoning components
(sodium and glutamate) that affect blood and body fluid
compartments and water balance of the body. They also
add that it could be related to the biosynthesis of the
thrombopoietin hormone that stimulates the production
of platelets[24].
The result of this study showed that serum protein
decreased as concentrations of Indomie noodles
increased. Total protein was significantly (p<0.05)
reduced in both 50 % and 75 % group compared to
control group rats. Concentrations of albumin, bilirubin
and total protein in the blood can indicate the functional
state of the liver[25]. Albumin in conjunction with other
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plasma proteins exerts a colloidal osmotic pressure,
which serves to maintain a normal blood volume.
Thus, the reduction in total protein concentration
might be due to minimizing a synthetic function of the
liver[26]. There was an insignificant increase (p<0.05)
in the concentration of total cholesterol, TGs and
LDL-cholesterol with a reduction of HDL-cholesterol
level at different percentages of Indomie noodles
supplementation compared to control. The increase in
the cholesterol concentration in the groups fed Indomie
noodles is due to the absence of fiber in the formulated
diet[27] and due to diets high in fiber have the ability
to bind cholesterol, because dietary fiber reduces the
concentration of both cholesterol and triacylglycerols[28].
ALT test activity is related to general hepatocellular
and AST to mitochondrial damage. Serum levels
of AST, ALT and ALP enzymes would increase
due to its release. High serum levels of AST and
ALT are usually indicative of liver deterioration in
animals[29] and humans[30]. High ALP serum levels are
probably due to damage to membrane permeability of
hepatocytes, resulting in leakage of this enzyme into
the bloodstream[31].
Urea was significantly (p<0.05) increased in 25 %, 50
% and 75 % compared to the control group while, serum
creatinine was insignificantly increased compared to
the control group because renal function indices are
used to assess the normal functioning capacity of the
different parts of the nephron[32]. 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[33]. Uric acid significantly
(p<0.05) decrease in 50 % and 75 % compared to
control group because uric acid is the end product
of the catabolism of tissue nucleic acid, purine bases
metabolism[34].
The effect of Indomie noodles in male reproductive
capacity appears to be mostly unknown, but results
of the present study demonstrate that graded
concentrations of Indomie noodles had significant
adverse effects on sperm concentration, motility and
viability. In mammals, spermatogenesis is entirely
dependent upon testosterone[35]; however, the only
total abolition of testicular androgen action resulted in
consistent azoospermia[36]. Androgens act to stimulate
spermatogenesis through androgen receptors (ARs)
located on Sertoli cells and peritubular myoid cells of
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the testis[37]. It has been demonstrated that androgen
stimulation of spermatogenesis requires direct androgen
action on the Sertoli cells[38] and this was necessary
for postmeiotic spermiogenesis[36]. Thus, appropriate
regulation of androgen activity via the hypothalamicpituitary-testis axis is necessary for the initiation and
maintenance of spermatogenesis. The indication is that
the reduced cauda epididymal sperm counts observed
in the Indomie noodles treated rats may be the result of
a considerable decline in the influence of testosterone
on spermatogenesis in these rats.
The outcome of this study has shown that significant
increases in platelet count, AST, ALP and blood urea
values were determined while significant decreases in
MCH, MCHC, total protein and serum uric acid values
were observed in rats treated with Indomie noodles.
However, with the consumption of Indomie noodles,
significant decrease in sperm count, sperm motility and
sperm viability were determined in rats treated with
Indomie noodles. Also, Indomie noodles consumption
could have adverse effects on the body weight, braintestes and liver-kidney weights of adult rats. This mean
the Indomie noodles do not promote growth because it
has low protein and high carbohydrate content.
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