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Abstract
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Available online: 1July 2020 c5,e many health problems, its use is still under debate. Aim: to explore the metabolic and

hypertensive effect of MSG dietary administration in pregnant and lactating female rats,

Keywords and its possible underlying mechanism. Methods: 16 adult female albino Wister rats were
e MSG allocated into 2 groups, control group; were fed standard rat chow, and MSG group; were fed
e Pregnancy 2% MSG supplemented rat chow throughout gestation and lactation period. Oral glucose
. tolerance test (OGTT) and arterial blood pressure (ABP) were measured at mid and late

e [actation

. gestation, mid and late lactation periods. At mid lactation period, a retroorbital samples were
e Metabolism

analyzed for fasting glucose, lipid profile; triglycerides (TGs), total cholesterol (TC), high
e Pancreatic function
density lipoprotein-cholesterol (HDL-C), and low density lipoprotein-cholesterol (LDL-C),
hormonal assays; insulin, glucagon, prolactin, corticosterone and ACTH, as well as pancreatic
lipase, amylase and malondialdehyde (MDA). By the end of lactation, adipose tissue was
assessed for glucose transporter-4 (GLUT-4) and hormone sensitive lipase (HSL) relative
expression. Results: MSG rats showed elevated ABP during pregnancy and lactation, with
impaired OGTT at mid and late lactation period. Fasting serum glucose, TGs, TC, LDL-C,
glucagon, corticosterone, pancreatic lipase and amylase, MDA as well as adipose tissue HSL
expression were significantly elevated, while, fasting serum insulin, ACTH and adipose tissue
GLUT-4 expression were significantly declined in MSG fed rats as compared to control group.

Conclusion: MSG feeding during pregnancy and lactation induced hypertension and metabolic

alterations that could be due to pancreatic and adrenal affection secondary to oxidative stress.
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INTRODUCTION

Monosodium glutamate (MSG) is a
flavoring  substance, used extensively in
industrialized food. Its production is increased
reflecting its ample use in the food industry (1).
Short-term transient intake of high doses of MSG
is claimed to cause several health problems,
however, the effects of regular MSG dietary use is
more important and still under high scientific
debate (2).

Kazmi et al. (3) showed that MSG intake
could lead to induction of obesity, diabetes,
hepatotoxicity, neurotoxicity, and
genotoxicity. The metabolic dysfunction related to
MSG intake had been characterized by
hyperglycemia, hypertriglyceridemia,
hyperinsulinemia, hyperleptinemia, these adverse
effects were attributed to the oxidant and
antioxidant imbalance even in the absence of
obesity(4).

Maintaining glucose homeostasis needs
hormonal and neuronal integration, the
hypothalamic—pituitary—adrenal (HPA) axis is
involved,

extensively boosting hepatic

glycogenolysis  and  gluconeogenesis  (5).
Glutamate is an excitatory neurotransmitter, and its
N-methyl D-aspartate (NMDA) receptors are
widely distributed in the brain regulating
numerous necessary metabolic and autonomic
activities (6).

Leshchenko et al. (7) recommended to
reconsider the maximum accepted dose of MSG
because of its pancreatic adverse effect, where the
histopathological changes after its prolonged

administration were characteristic of acute

pancreatitis.

Gestational diabetes and hypertension are
the commonest health problems associated with
pregnancy that have negative maternal and fetal
outcomes (8,9).

It was reported that MSG could induce
hypertension in pregnant rats (10). However
experimental data concerning the maternal adverse
effects of MSG are deficient compared to off
springs.

So, we aimed to investigate the metabolic
and hypertensive effect of MSG dietary
administration in pregnant and lactating female

rats.

Materials and methods:

This experiment was conducted on 16 female
albino Wister rats weighing 170 -200 g. at the start of
the study. Rats were obtained from the VACSERA
and maintained in Medical Ain Shams Research
Institute (MASRI) under standard conditions of
boarding. Rats were fed regular diet composed of
bread, milk and vegetables, and water ad libitum.
All procedures on animals were confirmed by Ain
Shams university ethical committee. Unnecessary
pain and stress during animal manipulation were
avoided. At the end of experiment, animals were
killed by overdose of anesthesia. Animal remains

disposal occurred by incineration.

Experimental Procedure:

After the two weeks acclimatization period, half
of the female rats started feeding with 2%
Monosodium glutamate (MSG) supplemented rat
chow as described by Boutry et al. (11) for a week
then breeding was succeeded with the ratio of 1 male /
3 females in a cage, vaginal smear was done each

morning, sperm positive smears were considered as
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the zero day of pregnancy. MSG was purchased from
Sigma-Aldrich, 2 g. of MSG was added to 98 g. rat
chow to prepare 2% MSG supplemented rat chow.
Then, rats were allocated into two groups;

Control group (n=8); pregnant rats received
commercial rat chow throughout their pregnancy and
lactation period (6 weeks) and Monosodium glutamate
(MSG) group (n=8); pregnant rats received 2% MSG
supplemented rat chow throughout the experimental
period. Late pregnant rats were housed in a separate
cage until labor and throughout their lactation period.
All rats were subjected to estimation of the initial
and final body weight and the number of off
springs, as well as, the following measures during
the study period:
- Measurement of arterial blood pressure (ABP):
systolic, diastolic and mean arterial pressure
(SBP, DBP and MAP) were measured twice
during pregnancy (mid and late pregnancy, on
the 8"-10" and 18" 20™ day of pregnancy,
respectively) and twice during lactation (mid and
late lactation, on the 8™-10" and 18"- 20™ day of
lactation, respectively) using the noninvasive
small animal tail blood pressure system
(NIBP200A, Biopac systems Inc; USA).
- Oral glucose tolerance test (OGTT): was assessed
twice during pregnancy (mid and late
pregnancy) and twice during lactation (mid and
late lactation), a rat tail blood sample was used
to measure fasting blood glucose, then rats
received 2g/kg glucose solution by oral gavage,
followed by blood glucose level measurement at
30, 60, 90 and 120 minutes, using blood glucose
meter (ACCU-CHEK Active).

At mid lactation period, a retroorbital blood
sample was collected, centrifuged for serum

separation for later determination of fasting glucose,

lipid profile, insulin, glucagon, pancreatic lipase and
amylase, corticosterone, ACTH, prolactin, as well
as, malondialdehyde (MDA).
After the end of the lactation period,
overnight fasted rats were weighed and
anaesthetized intraperitoneally by pentobarbital in
a dose of 40 mg/kg body weight, abdominal fat
pads (retroperitoneal) were excised for later
assessment of glucose transporter-4 (GLUT- 4)
and hormone sensitive lipase (HSL) relative
expression.

Serum glucose was colorimetrically
determined using BioMed-Glucose L.S, supplied
by BIOMED DIAGNOSTICS. Total Cholesterol
(TC), Triglycerides (TGs), and High-density
lipoprotein cholesterol (HDL-C) were
quantitatively assessed colorimetrically using kits
supplied by Biodiagnostic. Low density
lipoprotein cholesterol LDL-C was calculated
according to Friedewald (12): LDL-C = TC-
HDL-C - (TGs/5). Serum malondialdehyde
(MDA) was estimated colorimetrically using kits
supplied by Biodiagnostic.

Serum insulin, glucagon were determined
by using rat specific ELISA kit applying the
quantitative

sandwich enzyme immunoassay

technique supplied by MyBioSource and
CUSABIO, respectively. Exocrine pancreatic
function was assessed by serum amylase and lipase
activity colorimetric assay using kits supplied by
BioVision and Abonova, respectively. Serum
prolactin was estimated using rat prolactin ELISA
kit employing quantitative immunoassay supplied
Determination of serum

(ACTH) and

by MyBioSource.
adrenocorticotrophic  hormone

corticosterone using rat specific ELISA kit
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employing the competitive enzyme immunoassay
technique supplied by CUSABIO.

Gene expression of adipose tissue glucose
transporter-4 (GLUT-4) and hormone sensitive
lipase (HSL) were analyzed quantitatively using
real-time polymerase chain reaction (PCR); total
RNA was extracted from tissue homogenate of
adipose tissue, complementary DNA was
synthesized using SuperScript IIl First-Strand
Synthesis System. Real time PCR amplification
and analysis were performed using an applied
Biosystem with software version 3.1 (StepOne™,
USA). The used GLUT-4 forward primer was 5'-
GAGCCTGAATGCTAATGGAG-3", and the
reverse primer was 5'-

GAGAGAGAGCGTCCAATGTC-3". The HSL

forward primer was 5'-
GGCTTACTGGGCACAGATACCT-3’, the
reverse primer was 5'-
CTGAAGGCTCTGAGTTGCTCAA-3". Beta

actin was used as a control housekeeping gene, its
forward primer was 5'-
GGTCGGTGTGAACGGATTTGG-3', the reverse
primer was 5'-

ATGTAGGCCATGAGGTCCACC-3".

- Calculation of the area under the curve of oral
glucose tolerance test (OGTT): First, the area
under the curve between two times (t1 and t2)
was calculated as being the product of the time
difference multiplied by the average of the two
measurements (yl and y2), as follows; [t2-tl]
[(y1+y2/2)]. Then, the total area under the curve

was calculated by summation of the areas under

the graph between each pair of consecutive

observations (13).

- Calculation of Homeostasis model assessment of

B cell function (HOMA-B): HOMA-B was
calculated as follows: 20 x fasting insulin

(WU/ml) / fasting glucose (mmol/ml) — 3.5(14).

Statistical analysis:

Mean = SEM is the way by which data were
expressed. SPSS (statistical program for social
science) statistical package (SPSS Inc.) version 20
was used for statistical analysis. Significant
differences in the same group were detected by

“t”

paired “t” test, those between groups were detected
by independent sample “t” test. Correlation study
was done by wusing Pearson’s correlation
coefficient. Statistical significance was considered

when P value is < 0.05.

Results:
Effect of MSG on body weight and number of off
springs (no°):

Table (1) shows significant increase in final body
weight (FBW) in both studied groups at the end of
their lactation period compared to their initial pre
pregnancy values, however, the FBW was
insignificantly different between both groups. It was
observed that the pregnancy belly size of MSG fed
rats was more evident than their controls, ending up
with a statistically significant higher number of off

springs.
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Table (1): Mean = SEM values of initial body weight (IBW), final body weight (FBW) and number of off springs (no°) in

the control and MSG groups.

IBW (g.) FBW (g.) no° of off springs
Control 181.63 £2.57 234.5% £2.56 5.240.74
MSG 184.25 £3.78 236.75* £2.48 8.2* +0.31

*: significance from their initial values calculated by student 't test for paired data with P <0.05. a: Significance by

independent sample “t” test from control group with P <
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Figure (1): Systolic blood pressure (SBP), diastolic blood pressure (DBP) and mean arterial blood pressure (MAP) at mid

and late pregnancy (MP, LP respectively) & mid and
MSG groups. a: Significance by independent sample “t”

Effect of MSG on arterial blood pressure:

There was a significant elevation of systolic blood
pressure (SBP) and mean arterial pressure (MAP) in
the MSG pregnant rats at their mid pregnancy period
compared to their controls, while at their late
pregnancy, SBP, DBP and MAP were all significantly
elevated. Only SBP was significantly elevated in the
MSG rats during their mid lactation period, while the
elevation in the late lactation period was insignificant
compared to the control rats as shown in figure (1).

- Effect of MSG on oral glucose tolerance test
(OGTT): The results of OGTT show insignificant
differences between the 2 studied groups at fasting

late lactation (ML, LL respectively) periods in the control and
test from control group with P <0.05.

and all test times besides total area under the curve
at mid and late pregnancy periods, while at both mid
and late lactation periods, MSG fed rats showed
significantly higher fasting glucose compared to the
controls, in addition, they showed a significantly
higher blood glucose at 90 min postprandial in the
mid lactation period and at 120 min postprandial in
the late lactation period compared to the control rats.
AUC was significantly higher in MSG fed rats only
at mid lactation, while other test times were non

significantly higher than controls as shown in figure

Q).
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Figure (2): Oral glucose tolerance test (OGTT); fasting, 30, 60, 90, 120 minutes blood glucose level (mg/dl), and area
under the curve (AUC) at mid and late pregnancy & mid and late lactation periods in the control and MSG groups .a:
Significance by independent sample “t” test from control group with P<0.05.

- Effect of MSG on mid-lactation serum glucose and
pancreatic parameters: significantly elevated in the MSG group compared to
As shown in table (2), mid-lactation serum fasting the controls, while fasting insulin level and calculated

glucose, glucagon, pancreatic amylase and lipase were HOMA-B were significantly lower than controls.
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Table (2): Mean = SEM values of serum glucose, insulin, glucagon, pancreatic amylase, lipase, and HOMA-B

at mid lactation period in the control and MSG groups.

Glucose | Insulin | Glucagon | Pancreatic | Pancreatic | HOMA-B
(mg/dl) | (ng/ml) | (pg/ml) amylase lipase
(U/ml) (U/ml)
Control | 106.11 2.56 5.47 415.29 242.84 502.90
+4.06 +0.14 +0.44 +4.76 +11.38 +81.99
MSG 133.05% 1.27° 20.61% 706.60% 485.16* 150.09%
+8.38 +0.10 +1.12 +27.92 +25.01 +17.03

a: Significance by independent sample “t” test from control group with P<0.05.

Table (3): Mean = SEM values of serum prolactin, corticosterone, and adrenocorticotropic hormone (ACTH)

at mid lactation period in the control and MSG groups

Prolactin Corticosterone ACTH

(ng/ml) (ng/ml) (pg/ml)

Control 10.47 2.67 41.39
+0.74 +0.14 +2.10

MSG 37.83* 9.02* 18.68*
+2.55 +0.39 +1.14

a: Significance by independent sample “t” test from control group with P<0.05.
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Figure (3): Serum malondialdehyde (MDA) level at mid lactation period in the control and MSG groups.
a: Significance by independent sample “t” test from control group with P<0.05.

- Effect of MSG on mid-lactation serum prolactin

and hypophyseal-adrenal axis:

Table (3) shows significantly higher serum

prolactin and corticosterone, with significantly

lower ACTH level in the MSG group compared to

the controls.

- Effect of

malondialdehyde (MDA):

MSG on

mid-lactation

Figure (3)

serum

shows
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significantly higher serum MDA level in the MSG lipoprotein  cholesterol (LDL-C) and significant

group compared to the controls. reduction in high density lipoprotein cholesterol
(HDL-C) in the MSG group compared to the control
- Effect of MSG on mid-lactation lipid profile: group.

Table (4) shows significant elevation in

triglycerides (TGs), total cholesterol (TC), low density

Table (4): Mean = SEM values of serum lipid profile at the mid lactation period in the control and MSG groups.

TGs TC HDL-C LDL-C

(mg/dl) | (mg/dl) (mg/dl) (mg/dl)
Control 110.48 | 139.04 57.26 59.68
+3.57 +1.40 +0.61 +1.91

MSG 162.73* | 245.13* 33.83% 178.754*
+2.93 | £11.75 +1.60 +12.25

a: Significance by independent sample “t” test from control group with P<0.05.
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Figure (4): Relative expression of adipose tissue glucose transporter-4 (GLUT-4) and hormone sensitive lipase (HSL) at

the end of lactation in the control and MSG groups. a: Significance by independent sample

with P<0.05.

- Effect of MSG on adipose tissue expression of
GLUT-4 and HSL at the end of lactation:

The relative expression of adipose tissue GLUT-4
was significantly declined, while, HSL expression was
significantly elevated in the MSG rats compared to

their controls as shown in figure (4).

cst”

test from control group

Correlation study:

A correlation study revealed, a significant negative
association between serum insulin and total area under
the curve (AUC) at mid lactation period (r= - 0.630,
P< 0.01). Also, significant positive correlation

between each of glucagon, corticosterone, MDA and
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AUC at mid lactation period (= 0.595, P< 0.02), r=
0.570, P<0.05), (= 0.599, P< 0.02), respectively.

MDA showed a significant negative correlation
with serum insulin (r= -0.869, P< 0.001), HOMA-B
(= - 0.703, P< 0.005), and a significant positive
correlation with serum glucagon (= 0.947),
corticosterone (= 0.966), pancreatic amylase (=
0.881) and pancreatic lipase (= 0.908), all at P<
0.001.

Insulin showed a significant positive correlation
with GLUT-4 (r= 0.602, P< 0.02) and a significant
negative correlation with HSL (r= -0.839). Glucagon,
corticosterone, MDA showed significant positive
correlation with HSL (= 0.891), (= 0.945), (=
0.926), respectively, all at P<0.001.

Discussion:

The European Food Safety Association
(EFSA) Panel on Food Additives and Nutrient
Sources Added to Food( 15) re-evaluated MSG and
decided that daily intake of 30 mg/kg body weight of

monosodium glutamate (MSG) is agreeable.

In the present study, 2% MSG by weight was
added to the standard rat chow, turning it more
palatable, rats used to consume the entire amount
provided, which could be considered an average dose
compared to other studies and could be truly
consumed through diet.

Many studies on both animals and humans,
have correlated the use of MSG with the induction of
obesity and metabolic syndrome (16), due to its direct
actions in the brain affecting food intake (17). In this
study, administration of MSG supplemented diet
starting about 1 week prior and throughout the whole
pregnancy and lactation (approx. 42 days) in rats
didn’t induce a significant change in their final body

weight compared to the controls, this was
demonstrated earlier by Bunyan et al. (18), whose
female rodents body weight was not increased
significantly after MSG treatment, unlike males that
showed significant increase in body and epididymal
fat pad weights. Also, after 40 days of feeding rats
with 1 mg MSG/g of feed, there was no significant
difference in food intake, final body weight or
perigonadal fat depots(19), on the other hand, Kondoh
and Torii (20) reported a negative correlation between
MSG and body weight.

Concerning the observed number of
offsprings, the present study showed there were
significantly increased in MSG fed rats compared to
controls, this is in contrary to Nnadozie et al. (21)
who reported a decline in fertility in rats on MSG
than in controls (48 versus 117 births
respectively). In the same context,
Eweka and Om’Iniabohs (22) stated that MSG
might have harmful effects on the ovarian oocytes
of adult Wistar rats and might participate in female
infertility. Also, Mondal et al. (23) suggested that
MSG might prohibit reproductive functions in
females by impairing the ovarian functions.

SBP and MAP were significantly elevated in
the MSG pregnant rats at their mid pregnancy period
compared to controls, while at late pregnancy, DBP
was also significantly elevated. A large cross-sectional
study concluded that MSG intake was strongly
accompanied with a significant increase in SBP and
DBP (24). In addition, Wang et al. (10) reported that
MSG could induce hypertension in pregnant rats
possibly through vascular endothelial injury and
central neuronal damage.

In our study, blood pressure was
ameliorated during the lactation period and

became insignificant from controls at late lactation
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despite longer period of MSG supplementation,
this could be in accordance with a study by
Countouris et al.(25) who reported that lactating
women after suffering gestational hypertension
were presented with lower blood pressure,
moreover, Burgess et al.(26) demonstrated a
significant difference in both SBP and DBP at the
initial postpartum visit between lactating and non-
lactating women with preeclampsia, with strong
recommendation of breast feeding in those had
preeclampsia.

In a neonatal rat model, induction of obesity
using MSG was associated with slight elevation in
MAP compared to controls with reduced baroreflex
sensitivity, involving both vagus and sympathetic
limbs indicating autonomic dysfunction (27).

In the current study, OGTT showed
insignificant changes between the studied groups
throughout their pregnancy, however impaired
glucose tolerance was detected in their mid and
late lactation period demonstrated by impaired
fasting and late postprandial times (at 90 & 120
min). This could be explained by the associated
mid lactation significantly decreased insulin and
significantly increased glucagon, corticosterone
and MDA, that was moreover, supported by the
correlation study.

In a study investigating the effect of daily
MSG dietary consumption of 2 mg/g. B.W. for
different durations, the authors revealed reduction
in pancreatic -cell mass with evident
hemorrhages and fibrosis without affecting glucose
homeostasis (serum insulin and OGTT) at all
studied periods, from 1 month to 9 months of
MSG consumption by rats (28). Another study
demonstrated reduction in muscarinic type-3

receptor/protein kinase C (PKC) and adenylate

cyclase/protein kinase A (PKA) activation of the
pancreatic B-cell, increasing liability of its
dysfunction in rats treated with subcutaneous
injection of MSG (29).

However, it was reported that rats received
MSG in drinking water showed non-significant
differences in serum insulin levels and glucose
tolerance when compared with controls at all
investigated times despite B cell affection (28).

In addition, there is evidence of pancreatic
insult in the MSG fed rats, the pancreatic amylase
and lipase were significantly higher compared to
the controls. Abdulsalam et al. (30) suggested that
MSG caused changes in the plasma of lipase and
amylase activities, possibly due to structural and
chemical changes in the pancreatic acini resulting
in leakage of enzymes into the circulation. Besides
significantly lower fasting insulin level after MSG
feeding, which might suggest pancreatic B cell
affection in these rats, however, a significant
higher glucagon level, excludes pancreatic alpha
cell insult, on the contrary, their secretion was
increased which could be due to diminished insulin
inhibitory  effect. Also, hyperglucagonemia,
hyperglycemia, hyperinsulinemia with obesity
were reported in 90 days old mice after neonatal
subcutaneous injection of MSG, in addition to o
cells hypertrophy with increased phosphorylated
mammalian target of rapamycin (pmTOR) protein
immunoreactivity (31).

These significant changes in fasting
insulin and glucagon, as well as, increased
corticosterone, could be the cause of MSG fed rats
fasting hyperglycemia, that was significantly
higher than controls at the mid lactation period.

Munoz et al. (32) studied pregnant rats

throughout pregnancy period, the results revealed
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that there is an enhanced glucose induced insulin
release with reduced insulin sensitivity in 12th
day pregnant rats indicating insulin resistance, but,
at 15th day pregnancy both beta-cell response and
insulin sensitivity return to non-pregnant values.

Upon performing glucose tolerance test in
MSG fed rats by Hirata et al.(33), the fasting blood
glucose level was non-significantly changed from
controls, however, after the glucose load, impaired
glucose tolerance was pointed out by the
hyperglycemia in MSG fed rats at minute 4 and
from minute 16 to minute 32.

Also, Oriaghan et al. (34) showed that
weekly follow up of blood glucose concentrations
revealed its significant elevation in MSG fed
animals suggesting the potential of MSG to induce
hyperglycemia and consequently diabetes mellitus.

On the other hand, a cohort study on
Chinese adults demonstrated that
increased MSG administration lead to decreased
risk of hyperglycemia (35).

Moreover, adipose tissue GLUT-4
expression was significantly decreased in the MSG
fed rats compared to their controls, this finding
could be attributed to the insulin deficiency
demonstrated in those rats as proved by a
significant positive correlation, this is similar to
Machado et al.(36), whose MSG-treated mice
showed a decrease of 50% in GLUT-4 expressed
on white adipose tissue from all membrane
fractions.

In the present study, the MSG fed rats
demonstrated high lipid profile parameters
compared to controls in spite of insignificant BW
changes, this could be in accordance to Afifi and
Abbas(37) who compared MSG fed to high caloric

diet fed rats and observed lower daily food

consumption and BW in MSG treated rats than
those of high caloric diet fed rats, however, their
absolute and relative visceral fat weight were
higher, but both models showed increased Ob gene
expression, hyperleptinemia, hyperinsulinemia,
hyperglycemia and dyslipidemia.

In our study, adipose tissue hormone
sensitive lipase (HSL) relative expression was
significantly enhanced in MSG fed rats, indicating
a state of fat depot breakdown, this goes with the
significant decline in the hormonal serum levels of
insulin which decreased its inhibitory effect on
HSL, this was further proved by the correlation
study. Concerning the changes of HSL in
pregnancy and lactation, Martin-Hidalgo et al.(38)
reported that HSL activity and expression was
elevated at days 12-15 of pregnancy then reduced
to control levels after delivery, while the ratio of
HSL-to-lipoprotein lipase (LPL) expression and
activity were increased at late pregnancy, and
remained so even during lactation, due to marked
decrease of the LPL level. This increment was
associated with higher levels of plasma FFA and
glycerol levels denoting increased adipolysis.
Also, Araujo et al. (31) reported increased white
fat content of phosphorylated HSL on MSG
neonatal administration.

On the contrary to our study, Dolnikoff et
al.(39) observed that both the HSL expression and
activity were lower in adipose tissue after neonatal
administration of MSG to rats leading to decreased
lipolytic activity, with increased number of insulin
receptors and GLUT-4 translocation resulting in
enhanced glucose uptake, the authors proposed an
enhanced insulin sensitivity.

In this study, serum Malondialdehyde was
significantly elevated in MSG fed rats denoting
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oxidative stress, this could be in accordance to
Diniz et al.(4), who also added MSG to a standard
diet which induced overfeeding, hyperglycemia
and dyslipidemia in the absence of obesity, the
authors attributed these adverse effects to oxidant
and antioxidant imbalance. Onyema et al. (40)
reported significant increase in lipid peroxidation
and antioxidant enzymes activities in MSG
administrated rats which confirm the oxidative
damage induced by the excessive unbalanced
production of reactive oxygen species. Oxidative
stress might be the cause of the pancreatic insult as
confirmed by the significant negative correlation
between MDA and each of insulin and HOMA-B,
in addition to the significant positive correlation
between MDA and each of pancreatic amylase and
lipase.

It was reported that oral route of
administration of MSG is unlikely to cause
alterations in the brain (41), only the nervous
structures not protected by the BBB, such as the
circumventricular organs, could be vulnerable to
MSG hazardus effect(42).

Glutamate was known to activate the
hypothalamic pituitary axis, elevating ACTH (43).
However, In this study, corticosterone was
significantly increased in the MSG fed rats,
whereas ACTH was significantly decreased, which
indicates an adrenal gland affection by MSG that
increased corticosterone secretion and exerted an
inhibitory effect on ACTH, this could be in
accordance to El-Helbawy et al.(44) who reported
an increased thickness and secretion of the zona
fasiculata by histopathology, and that these
changes were reversible. Therefore, it could be
concluded that it is adrenal gland rather than

hypothalamic affection.

In the same context, prolactin level was
significantly higher in MSG fed rats, this could be
attributed to reduced prolactin elimination as a
result of impaired liver and kidney functions rather
than central affection, this impairment could be
due to MSG-induced hepatorenal oxidative
damage (45,46), as MSG couldn’t reach the
tuberoinfundibular dopaminergic neurons
projecting from arcuate nucleus regulating the
secretion of prolactin from the anterior pituitary
47).

Conclusion:

MSG daily consumption by female rats
during gestation and lactation periods resulted in
metabolic derangements in glucose homeostasis,
lipid metabolism and pancreatic function probably
due to oxidative stress, it also elevated the ABP
and increased corticosterone and prolactin.
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