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GBSTRACT \
Objective: To assess the effects of energy drinks on the micrometric measurements of pancreas of Wistar Albino rats.
Methods: This experimental study was conducted in the Department of Anatomy, in collaboration with the animal house of
Basic Medical Sciences Institute (BMSI), Jinnah postgraduate medical center (JPMC), Karachi from September to October
2018. Thirty adult male Wistar Albino rats were equally divided into three groups (Group A as control, while groups B and C
were administered 7.5ml and 15ml orally for four weeks, respectively). Pancreas was dissected out at the end of study. After
tissue processing, slides were made and stained with hematoxylin and eosin stain (H&E) to observe the morphology and
cytoarchitecture of the tissue.

Results: The findings of the study revealed that the mean diameter of pancreatic acini and islets were significantly lower in
Group B (12.70 % 1.20), (63.52 + 8.98) as compared to Group A (26.29 * 4.37), (123.66 * 22.08) respectively, p-value <0.05.
Diameter of pancreatic acini and islets were significantly less in Group C (10.06 * 0.89), (44.58 + 7.66) as compared to both

regularanatomy of the pancreas of Wistar Albino rats.

Groups A (26.29 * 4.37), (123.66 * 22.08) and Group B (12.70 * 1.20), (63.52 = 8.98) respectively,
parenchyma of the observed organ was also damaged with loss of normal cytoarchitecture as observed on microscopy.
Conclusion: The results obtained in the current study suggest that consumption of energy drinks seriously damages the

(eywords: Acini, diameter, energy drink, islets of Langerhan's, parenchyma. /

p-value <o0.01. The
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INTRODUCTION

Energy drinks are the beverage of choice for the
younger generation.' A classical type of energy drink
has a composition of water, sugar, caffeine in variable
quantity, some bioactive compounds like guarana,
glucoronolactone, and taurine, different types of
vitamin B like niacin, pantothenic acid, and cobalamin.”
Caffeine is a commonly consumed phytochemical,
utilized both pharmacologically as well as industrially in
beverage manufacturing. It is a centrally-acting
stimulant affecting the nervous system by antagonizing
the adenosine receptors.’ It enhances the mental
alertness and delays the feeling of fatigability when
consumed in an energy drink, which possibly justifies its
roleinthese beverages.*

The glucose component in energy-enhancing
beverages is usually responsible for providing a
substrate required for physiological energy. They are
also associated with the effects of the autonomic
nervous system. There is strong evidence of a
significant increase in both the pulse rate as well as

blood pressure following the administration of energy
drinks.’

Another important ingredient of energy drink is a non-
essential sulfur-containing amino acid taurine. It is
present in sufficient quantity in a regularly consumed
balanced diet. Disturbance in the homeostasis of
taurine is found to be associated with potentially
hazardous effects on the brain, heart, and skeletal
system of the human body.° It can produce cardiac
arrhythmias and disturbance in heart rate. The
neurological deficits can be as minor as mood swings
and behavioral disorders as complex as epilepsy’and
autism, associated with taurineimbalancesinbody.”®
Some of the studies have also revealed that the
structure and function of the pancreas are likewise
disrupted following the intake of caffeinated
beverages. It has been observed that the damage
affects both the exocrine and endocrine parts of the
organ with the functional disturbances as well.’
Although very limited data is available at present to
show the toxic role of energy drinks on the pancreatic
tissue. With the developing trend of consumption of
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caffeinated beverages by the younger generation of
today, the untoward effects on different organs of the
body need to be identified. The current study was
therefore aimed to observe the morphometric changes
induced by the consumption of energy drinks on the
pancreas of Wistar Albino rats.

METHODS

This laboratory-based experimental study was
conducted in the Department of Anatomy in alliance
with the animal house of Basic Medical Sciences
Institute (BMSI), Jinnah postgraduate Medical Center,
Karachi, from September to October 2018. The ethical
approval for the experimentation was sought from the
ethical committee of BMSI (Letter No. F.1-2/2018/BMSI-
E.COMT/069/JPMCdated 28.09.2018).

Thirty adult male Wistar Albino rats, weighing between
250-300 grams were used in the study. The animals
were handled following the guidelines provided by the
institution. One week before the start of the study, they
were kept under observation to assess their health.
They were fed on standard laboratory chow and water
ad libitum.

All the animals were randomly divided into three
groups, each comprising of ten animals. The grouping
was done on the following basis

Group A: On standard laboratory diet and water ad
libitum, served as control

Group B: Energy drink treated at a dose of 1omg/kg
equivalentto 7.5ml/day

Group C: Energy drink treated at a dose of 20mg/kg
equivalentto 1sml/day

A commonly available energy drink in Pakistan,
packaged in 250 ml cans, was used in the study (the
identity of the drink was kept hidden for legal purpose).
This drink had a composition of 8omg of caffeine, 1000
mg of taurine, and 27g of sugar. It was administered via
a gastric tube orally at a dose of 7.5 and 15ml to all the
animals of groups B & C respectively for 30 days. The
animals were sacrificed at the end of the completion
period and the pancreas was dissected out.

After tissue processing, slides were made and stained
with hematoxylin and eosin stain (H&E) to observe the
morphology and cytoarchitecture of the tissue. Each
slide was observed under the light microscope at 100X
magnification at four non-overlapping, randomly
selected fields. Histological analysis was done to
observe the vascular congestion, mononuclear cell
infiltration and tissue edema. The diameter of
pancreatic acini and islets of Langerhan's were
measured by using a built-in software installed in a

digitalized board system (DS camera control-DS-L2,
Nikon), attached with a light microscope (Nikon Eclipse
50i, Japan). The observations were made at 400X in
micrometers.

Two measurements were taken for each acinus as well
as islets each pancreatic section by using the area
calibrated ocular grid. Maximum transverse and vertical
axes were measured and then the mean was calculated
by adding both the transvertical axes divided by 2, using
the following formula:

Average diameter = (maximum transverse axis
+maximum vertical axis)/2."

Statistical software SPSS version 20 was used for data
analysis. The quantitative variables like diameter of
pancreatic aciniand islet of Langerhans were measured
as mean #SD. Statistical assessment was performed by
using one-way analysis of variance with multiple
comparisons. In all statistical analysis, only p-value
£0.05 was considered significant.

RESULTS

The findings of the morphometric analysis revealed that
the mean diameter of pancreatic acini and islets was
26.29 #4.37 and 123.66 *22.08 in the control group,
respectively (Table 1, Figure 1). The detailed
examination of both exocrine and endocrine parts of
the pancreas revealed that the tissues were healthy
with randomly distributed acini and islets among the
parenchyma of the organs. The islets appeared lightly
stained than the surrounding acinar cells and they were
arranged in an anastomosing cord-like pattern. Thin
layered connective tissue septa were seen running in
between the pancreatic tissue dividing it into distinct
lobules and were seen surrounding the blood vessels
and ducts (Figure 2).

The mean value of diameter of acini was 12.70%1.20,
which has decreased significantly when compared to
the control group p-value=0.05 and highly significant
when compared to the treated group C p-value= 0.001.
The mean value of the diameter of the islet was
63.52+8.98. The data has shown significant decrease in
the diameter when compared to the control group p-
value=0.02 and highly significant when compared to
treated group C p-value 0.0001 (Table 1). The low-dose
treated tissues showed a reduction in the diameters
acini. The H&E stained sections revealed moderate
shrinkage of islets while the cytoarchit-ecture remained
intact (Figure 3).

The high-dose treated tissues exhibit the most
damaging effects. Severe vascular congestion with
dilatation and hemorrhage was observed (Figure 3).
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They had shrunken acini with irregular margins. Their
diameter reduced to 10.06+0.89, p-value= <0.001 and
<0.0001, on comparison with control and low dose
treated animals group B. Likewise, the catastrophic
effects were also observed in the islets as well with
significantly reduced mean diameter and loss of regular
anastomosing pattern of cords (Figure 4).

The mean diameter decreased to about 10.06+ 0.89
with p-value= <0.001. The data showed a significant
decrease in diameter as compared to control group A
and treated group B with a p-value=0.001 & 0.0001
respectively (Table-1, Fig-4).

Table 1: Comparison of Diameter of pancreatic acini (um) and islets (um) of Langerhans in different Groups of

Albino Rats
Groups Treatment Diameter of pancreatic Diameter of pancreatic
(n=10) Received acini (um) islets (um)
A Control 26.29 + 4.37 123.66 £ 22.08
B Treated - low dose 12.70 £ 1.20 63.52 + 8.98
C Treated - high dose 10.06 * 0.89 44.58 £ 7.66
Statistical Comparison within groups
Group Band A 0.05 * 0.02 %
Group Cand A <0.001 ** <0.001 **
Group Cand B <0.001 ** <0.001 **

*= p-value <0.05
**= p-value <0.001
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Figure 1: Comparison of Diameter of pancreatic acini (um)
and islets (um) of Langerhans in different Groups of
Albino Rats
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Figure 2: Control group A pancreas Showing a. acini b.
blood vessel c. connective tissue septa d. islet of
Langerhans (H&E 100X)

Figure 4: Treated group C showing a. Dilated and congest-
ed blood vessels,

b. shrunken islet and c. distorted architecture of pancreatic
acini (H&E100X)
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DISCUSSION

The present study was aimed to observe the effects of
caffeinated beverages at variable dosages on the
histomorphometric parameters of the pancreas of
Wistar Albino rats. For this purpose, thirty adult male
Wistar Albino rats, weighing between 250-300 grams
were used in the study. All the animals were randomly
divided into three groups, each comprising of ten
animals. One with standard laboratory diet and water
ad libitum, served as control while energy drink treated
atadose of 1omg/kg equivalent to 7.5ml/day and a dose
of 20mg/kg equivalent to 15ml/day were other two
groups. This drink had a composition of caffeine,
taurine, and sugar. The diameter of acini and islets of
Langerhan's were the main foci of the current study. It
is observed that gradual shrinkage in the diameters of
both pancreatic acini and Langerhan's cells was a
distinguished finding in the current study. The high dose
treated animals showed a significant reduction in the
diameter of both acini and islets as compared to the
control group's animals. Marked vascular congestion
with hemorrhage, mononuclear cell infiltration and
edema were found on microscopic examination. These
results are following the conclusion given by Shuaib
(2019), who found a significant reduction in the
diameter of neurons with pyknotic nuclei and
inflammatory infiltrates while investigating the harmful
effects of energy drinks on the hippocampus of rats."
Furtermore, Ayuob and EIBeshbeishy have reported
that energy drinks, when consumed in exaggerated
amount, are responsible for inducing a pro-oxidant
environment associated with an increase in protein
oxidation. Various organs of the body, including the
pancreas, can suffer from the resultant oxidative
stress.””

Itis reported thatthe consumption of energy drinks has
increased drastically in the last two decades.” The
advertisements of differently labeled energy-boosting
beverages on both electronic and social media make
the consumers access the products. The growth of peer
networking in young adults elicits the affinity-based
recommendations. The target population is mostly
young males and the products are associated with their
sports and risk-taking activities primarily.” These drinks
are a composition of caffeine, sugar, vitamin B
derivatives, taurine, ginseng, and glucoronolactone.
Otherthan caffeine and sugar, the adversities caused by
the various components are still debatable. But the
amount of caffeine and carbohydratein these drinks are
enough to cause multiple untoward effects on health.
Literature has revealed the caffeine intoxication

following the drink's consumption. Most of the drinks
lack the consumer demographics, making the children
and young adults more susceptible to caffeine
intoxication since they are not tolerant of itsintake.”
Similar to our study findings, Rehman et al, have
described that the pancreas is an organ with narrow
regeneration potential. This organ also suffers from the
toxic effects of energy drinks. These beverages disrupt
the normal cytoarchitecture of the gland with
alteration in its functional capability. The long-drawn
effects of inflammatory mediators produce deleterious
consequences on both the exocrine and endocrine
parts of the organ.” Current study also finds the similar
deleterious effects resulting in the damage to the
parenchyma of the organ characterized by distortion of
the regular connective tissue architecture, dilated and
congested blood vessels and shrinkage of the internal
structures of the endocrine and exocrine part of the
organ. Therefore, it can be stated that prolonged
exposure of the organ to any inflammatory mediator
cannot be sustained by its parenchyma and can
consequentlyleadtofibrosis.”

According to current study findings, the low dose of
treated animals revealed less shrinkage when
compared to the control groups. Chulia et al, has givena
possible explanation of the damaging effects of energy
drink treated cells when they studied the toxic effects
of these beverages on human neuronal tissues and
found significant damage to the cells along with loss of
their enzymatic activity. They have stated that the free
radical injury produced by the reactive oxygen speciesis
mainly responsible for reacting with various cellular
apparatus. Resultantly, the cells exhibit clear signs of
apoptosis, including shrinkage in the size of the cell and
blebbing of the cell membrane, depicting oxidative-
stress related injury.” Apart from the adverse effects of
many different ingredients of energy drinks on various
organs and systems of the body, caffeine is found to be
the most toxic one. The untoward effects have been
seenontheliver and kidneys with significant alterations
in the hepatic and renal profiles.” Chronic heavy
consumption of these drinks especially in teenagers'
results in poor sleep, disturbed performance in school,
frequent headaches, and depressive symptoms. They
consume it to increase athletic performance, which
enhances their thrill-seeking behavioras well.”

This study has demonstrated that the usage of energy
drinks has damage the regular structure of the
pancreas. Therefore, preventive measures should be
disseminated especially among the vulnerable
population.
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CONCLUSION

The consumption of caffeinated beverages can cause
considerable harm to the regular morphology of both
the exocrine and endocrine parts of the pancreas.
Excessive intake of these drinks should be regulated
and strictly monitored. The outcomes of the present
study can be taken into consideration for further
researchesinthe future.
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