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ABSTRACT

Monosodium glutamate (MSG) flavor enhancing properties has projected its wide
use in the food industry, yet it is taught to be linked to uterine fibroids . This study
was undertaken to determine the effects of sunflower (Aspila africana) leaves
extracts on serum total protein levels of MSG-induced fibroids in female wistar
rats.Preparation of aqueous extract of Aspillia africana was done by mimicking
indigenous medical practitioners. Fifteen rats were grouped randomly into three
groups. Rats in group 1 severed as control and received only distilled water. Group
2 received 750 mg MSG /kg bodyweight only for 28 days, while group 3 received
| 750 mg MSG/Kg bodyweight for 28 days then was treated with 350 mg extract/kg
ﬁ | bodyweight for another 28 days. Samples were collected weekly via ocular puncture

e and assayed for total protein. However, a day after final exposure, rats were

| updates euthanized by inhalation of chloroform. Blood was then collected by cardiac
puncture and total protein levels evaluated. the result shows that MSG alone

Received 18-12-2023 increase the total protein levels. Treatment with Aspillia africana showed no

Revised 22-12-2023 significant difference in the first three weeks (p =0.638, p =0.615 and p = 0.058).
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bublished 26.05. 2004 However, in the fourth week we observed a significant decrease (p=0.011). MSG

possess degenerative effects in the female reproductive system and suggest that
prolong exposure to Aspillia africana could be an effective herbal therapy for
patients with fibroids without need for surgery.
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Monosodium glutamate is the sodium salt glutamic acid, a non-essential amino acid
often found biological substances 1.Glutamate has flavor enhancing effect?, thus is often
added to foods as purified monosodium salt. Estimated average daily consumption of MSG
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in Europe is about 30 mg/kg bodyweight/day which usually proportional to concentration
of MSG in food and individual preferences®.Similar data for Africa is limited.

The safety of MSG has continue to be controversial. Studies have reported negative
effects of MSG to experimental animals and even humans 3, 4, 5, 6 Eweka et al. reported
degenerative and atrophic changes in the fallopian tubes after prolong exposure of rats to
high concentration of MSG. MSG has also been associated with the ‘Chinese Restaurant
Syndrome’ character- ized by numbness, weakness, flushing, sweating, dizziness and
headaches 4, MSG is taught to stimulate the expression of several genes linked to adipocytes
differentiation, increase levels of serum free fatty acids, triglycerides, insulin and bile
biosynthesis 8. It elevates aspartate aminotransferase, alanine aminotransferase in adult
rats leading to degenerative changes on the liver and dilation of the central veins °.
Reports have also indicate MSG increases oxidative stress

10, 11 and the levels of total protein, cholesterol and estradiol 2, 13 which were taught
are part of complex mechanisms in uterine fibroids.

Fibroids, leiomyoma and myoma are synonymous and are the most gynecological
tumours of the female genital track with prevalence of 70 % - 80 % of women in their
mid-fifties 4. They are more frequent in black women4, 5. They are the most leading
cause of hysterectomy in the US and most common cause for surgery for women after
caesarean section'®. Leiomyomas are benign turmours of smooth muscles, the type of
muscles found in the heart and uterus *’. They can grow enough to obstruct the uterus
and compress the great vessels 8. Studies have not yet fully elucidate the cause of
fibroids. Somatic mutations such as translocations, duplications and deletions have been
identified in almost one half of leiomyoma studied by cytogenic analysis'® The most
frequent cytogenic changes involved chromosome bands 12¢1415 and 7.g22". Elevated
levels of estrogen and progesterone has also been implicated!®, !, 1. Risk factors
includes, early menarche °, 20, age '°, 2!, ethnical differences 22, 23, 4, parity and
pregnancy 1°, 22, caffeine intake 2 and obesity, among others®. Uterine fibroids are
often asymptomatic but they could cause a multitude of symptoms such as abnormal
uterine bleeding, pelvic pressure, pain, urinary incontinence or retention, which has been
link with reproductive problems such as infertility and miscarriage 26, 4,18

Until recently, medical management options for uterine leiomyoma aside surgery, have
been of limited value. Novel therapies at the receptor and gene levels are undergoing inves-
tigations and may eventually offer better long term management options. In Nigeria many
indigenous plants are used in herbal medicine to cure diseases and heal injuries. One of such
plants used is Aspilla africana. This plant also known as wild sunflower, is a common weed
of field crops in West Africa® The phytochemical study of Aspillia africana leaves has
revealed the presence of saponins, tannis, alkaloids, flavonoids, terpe- niod and phenols
with the absence of steroids, phylobatamin and cardiaglycoside®®. The plant contains
ascorbic acid, riboflavin, thiamine and niacin®.Its antifungal, antiulcer, anticoagulant,
antibacterial, and antimalarial effects
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have been reported®®, 3%, Methanolic extracts of Aspillia africana leaves have been reported
to have negative effects on the estrous cycle and uterine tissues of wistar rats suggesting its
negative influence on reproductive health of animals 22. Thus, the study aims to take advan-
tage of these effects to extenuate the growth of uterine fibroids and also indirectly mitigate
the degenerative influence of MSG on the female reproductive system by monitoring the
weekly concentration of serum total protein. It was intended at reducing the burden of
fibroids following oral intake of Aspillia africana by mimicking traditional methods rather
than surgical procedures. On the sidelines, this study was meant to create more awareness,
on the negative effects of some food additives, in particular monosodium glutamate to the
female reproductive system.

MATERIALS AND METHODS

Collection of plant materials and monosodium glutamate

In March 2016, fresh but matured leaves of Aspillia africana were harvested froma local
farm at Amuri, Nkanu West Local Government Area of Enugu state, Nigeria. They were
conveyed to the Applied Biochemistry store in a brown polythene bag. The plants were
authenticated by Professor C. S. Eze, a Botanist at the Department of Applied Biology and
Biotechnology, Enugu State University of Science and Technology. The leaves were rinsed
severally with clean tap water then distilled water to remove dust particles and debris and
thereafter allowed to completely drain. Synthetic glutamate (MSG) was obtain from a major
Ajino Motto distribution shop at Ogbette main market (Enugu, Nigeria) for the use of the
study.

Preparation of plant extracts

The air-dried plant samples were grinded to reduce the surface area and expose the cells.
The grounded samples were weighed and kept prior to extraction. For extraction, 5209 of
the plant sample was weighed into a 5 liters capacity aluminum pot. Four hundred (400)
ml of distilled water was added and allowed to boil for 25 minutes. It was filtered using a
muslin cloth. The filtrate is allowed to concentrate using a water bath at 70 °c. The extracts
were refrigerated at 2 — 8 °C until use. This procedure was done to mimic local methods for
the preparation of traditional remedies.

Experimental studies

Thirty four albino rats (females only) of wistar strain weighing about 130-180 grams
were obtained from the Department of Veterinary Science, Faculty of Medicine, University
of Nigeria, Nsukka. The animals were allowed to acclimatize for two weeks in the animal
house. Animals were housed in well ventilated cages (aluminum bottom and wire mesh
top) and kept under ambient environmental conditions of temperature, relative humid-
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ity and 12 hour light/dark cycle. The animals were maintained on palletized grower feed
obtained from Vital Feeds Jos, Plateau State, Nigeria. Both feed and water were provided ad
libitum?8,11,

Experimental Design

3.4.1 Preliminary phase: Procedures as described by %, for the induction of uterine
fibroid using MSG were adhered to with modifications. Due to perceived slight variation in
the concentration of synthetic MSG from production lines, a preliminary test was done to
ascertain the concentration of MSG needed for the induction of uterine fibroid. Eight rats
were randomly grouped into four distinct cages marked A, B, C, and D. They received 350
mg, 750 mg, 850 mg, and 1050 mg MSG/kg body weight respectively. Warm water was used
to dissolve synthetic MSG, which was administered daily via oral gavages between the hours
of 11am -12pm Nigerian time and lasted for a period of 28 days 2627 . Animals in group D
all died after the first week. Thus, 1050 mg MSG/kg body weight was regarded lethal dose
(LD 50) while 750 mg MSG/kg body weight was seen as an effective dose 4,

3.4.2 Treatment phase: While ! used 100 mg MSG/kg body weight for 60 days, we
adopted to make use of 750 mg MSG/kg body weight for 28 days *. Fifteen rats were
randomized into 3 groups of five rats each. Group one received only distilled water
throughout the entire experimental period. Group 2 received only 750 mg MSG/kg body
weight without treatment (for 28 days), while group 3 received 750 mg MSG/kg body weight
for 28 day and 350 mg extract’/kg body weight for another 28 days period. All
administration were done via oral intubation and were administered between the hours of
11 am — 12 pm daily. Blood was collected weekly by ocular puncture and assayed for
serum total proteins. However, a day after the final exposure, the animals were euthanized
by inhalation of overdose of chloroform. Blood was collected by cardiac puncture into
EDTA sterilized sample bottles. Serum was prepared by centrifugation (6000 xg, 30 min)
and used for analysis of serum total protein levels.

Biochemical Assay

Determination of total protein: Serum total protein was determined by Biuret method
describe by 28, Five dilutions of Bovine Serum Albumin (BSA) (0.5g BSAin 5 ml distilled
water) were prepared within the range 0 - 10 mg/mL by successively pipetting 0.2, 0.4, 0.6,
0.8 and 1 mL of the BSA, into test tubes 1 to 5. The total volume of each test tube was made
up to 1 mL by adding the corresponding amount of distilled water. Into another test tube
marked blank, 1 mL of distilled water is added and placed on the rack. In the test tube
marked sample, 0.5 mL of serum was added. Two mL of biuret reagent (1.5 g CuSO4, 6 ¢
sodium potassium tartrate, 500 mL distilled water and 300 mL of 10 % NaOH) was added
to each test tube and allowed to stand for 20 min, at 37 °C for the purple colour to fully
develop. Using a spectrophotometer the absorbance was read against the blank at 540 nm.
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Statistical Analysis

All data are presented as mean =+ standard deviation (SD). The results were analyzed for
statistical significance by analysis of variance (ANOVA) (two-factor wit replication) using
SPSS statistical programme of MS excel program. P values < 0.05 were considered signifi-
cant.

RESULTS AND DISCUSSION

isplays the total protein levels of groups for four consecutive weeks. The mean total
protein levels for the rats groups in ascending other of magnitude were as follows:

In the first week; group 1 (5.75), group 2 (5.82) and group 3 (5.91). In week 2; group

1 (5.73), group 3 (5.83) and group 2 (6.12). In week 3; group 1 (5.76), group 3 (5.95), and

group 2 (6.12). In week 4; group 1(5.74), group 3 (5.96) and group 2 (6.22). There was no

significant total protein difference between the rats for week 1 (p =.638), week 2 (p =.625)

and week 3 (p =.058). This implies that the total proteins were quite similar for all groups

within the first three weeks of study. However, in week four, there was significant difference
among groups. Group 2 was significantly higher compared to other groups (p = .011).

Table 1. Comparison of Total Protein Levels between Groups

Groups Week 1 (mg/ml) Week 2 (mg/ml) Week 3 (mg/ml) Week 4 (mg/ml)

Groups 1 5.75+0.18 5.73+0.18 5.76+0.17 5.74+0.14¢

Groups 2 5.82+0.13 5.95+0.18 6.12+0.15 6.22+0.16¢

Groups 3 5.91+0.29 5.83+0.43 5.95+0.24 5.96+0.209®

CV% 0.06549 0.089938 0.089938 0.089938
Keys:

Group 1 = No MSG + no treatment;

Group 2 =750 mg MSG/kg body weight + no treatment

Group 3 =750 mg MSG/kg body weight + 350 mg Aspillia africana /kg body weight.
o= Significantly different to group 2

= Significantly different toall groups

ab = Sjignificantly similar to group 1 but significantly different to group 2

CV% = Coefficient of variation

Also, a bar chart (Figure 2) was used to illustrate the variations in concentration of serum
total protein among study groups. The results shows that MSG alone significantly increased
the total protein which was same with the findings of ®*2.The increase in the total protein
levels may be due to the degenerative effects of MSG which led to the proliferation of
proteins from various tissues and organs into the blood*, 1°
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Weekly Variation in Serum Total Protein Concentrations
6.4

6.3

6.2

6.1

6 2

5.9 )

5.8

5.7

5.6

5.5 =
5.4

Week 1 Week 2 Week 3 Week 4

Concentration in mg/mL

®Group 1l ®™Group 2 ®Group 3
Chart 1: Graphical representation of the changes in serum total proteins of various groups.

The effects of MSG on the total protein levels could be attributed to the activation of
transcriptional promoter and enhancer elements used for the control of gene expression,
which promoted the ability of RNA polymerase to recognize the nucleotide at the initia-
tion stage, thereby increased protein synthesis 12, % Olubukola et al. (2020) reported
heavy deposits of collagen connective tissue within the myometrium layers of the uteri.
They also notice significant increase in the levels of total proteins. Thus the increase in
total pro- teins resulting from the effect of MSG, might have led to increased production
of estro- gen leading to hormonal imbalance 8, 36,3 3% “° reported signifi- cant increase in
serum estrogen and progesterone levels in estrogen-induced rat models of uterine
leiomyoma with similar features in human uterine leiomyomas. Rats treated with
Aspillia africana showed a significant reduction of total proteins compared to non-treated
rats against untreated rats during the fourth week of exposure (p=.011). This result cor-
relates with findings of 1%, 12,3 and®. It seems that Aspillia africana assisted in the removal
of metabolic wastes, promoted sloughing of the endometrium and estrogen hemostasis *2.
It also seems to hinder tumour development by inhibiting the proliferation of diseased cells
in the pituitary gland and tumour growth factors *',**. Aspilla africana might have reduced
the effects of MSG by supporting the immune system with a multitude of antioxidants, thus

suppressing the oxidative effects of MSG10, 11,
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CONCLUSION

This study shows that MSG, a common food additive possess some degenerative effects
in the female reproductive system as it significantly increase the serum total protein levels
of rats under study. Abnormal increase in total protein levels when compared to controls
are mostly associated with incidences of malignancies. Thus, its use as food enhancer be
reduced or more regulated. Aspillia africana significantly decreased the serum total pro-
tein levels in treated groups as compared to non-treated groups, suggesting that prolong
exposure to Aspillia africana could be an effective herbal therapy for patients with myomas.
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