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ABSTRACT
In the ear of corn there are silky strands which run its length and these strands are known as corn silks. Folk remedies show that
the corn silks have been used as an oral antidiabetic agent in China for many years and as herbal tea in other world nations for
the amelioration of urinary tract infection. The extract is being assessed for safety in this study using histopathological changes,
as well as an electrocardiogram (ECG). Graded doses (200, 400 and 800 mg/kg) of aqueous CS extract were administered
to rats for seven days. The fourth group which served as control received 3 ml/kg dose of distilled water. On the eighth
day, ECG was evaluated in ketamine/xylazine-induced anaesthesia in rats to determine changes in the heart rate, P-wave
duration, P-R interval, R-amplitude, QRS duration, QT interval and QTc. Hearts from the experimental animals were collected
for histopathological changes. The results showed that there was a significant change in the heart rate (groups B and C),
P-wave duration (group D), QT interval (groups B, C and D) and QTc (groups B, C and D) when compared to the control
group. Histology also indicated that sections of the heart showed fatty infiltration of inflamed heart and areas of moderate
inflammation of the atrium and ventricle. It could therefore be concluded from this study that though folklore indicated that
corn silk (CS) is of high medicinal value, one must be careful in using this product as medicinal agent especially in patients
with compromised heart conditions.
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INTRODUCTION
Applications of complementary and alternative
medicine have gained some prominent attention
in recent times due to the fact that these form of
medicine offer great opportunities in the discovery,
development and production of potent, safe and
inexpensive alternatives to existing synthetic
chemotherapeutic agents (1, 2). Many of the plants
with medicinal values have been used in different
cultures of the world to treat many diseases and
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infections and drugs obtained from plant sources
have been in use for a while now. In fact, rural
dwellers used these herbs as therapeutic agents and
medicament because they could procure them easily
(3). It is on record that plants have provided a source
of knowledge with respect to novel drug compounds
because medicinal products obtained from plants
have made tremendous contributions to human
health and well being (4). One such plant-derived
product is corn silk.
Corn silks look like strands of hair that are
initially green in colour, then become red, and
finally turn yellow. Corn silk threads may be
steeped in boiling water to make tea. It has a variety
of health benefits as it contains moderate amount of
iron, potassium, zinc, phosphorus, magnesium and
calcium. Corn silk tea may improve urinary tract
infection and kidney stones (5). It is also known to
be rich in proteins, vitamins, carbohydrates, fixed
and volatile oils, steroids (such as sitsterol, stigma
sterol, alkaloids, saponins, tannins) and flavonoid
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(6). Folk remedies show that corn silk has been used
as an oral antidiabetic agent in China for decades,
but the mechanism of its hypoglycaemic activity has
not been elucidated (7). Corn silk has been used as
tea for its diuretic properties, especially that it may
help soothe irritation in the urinary system. Again,
corn silk when used in conjunction with other herbs
may help treat health conditions such as mumps or
inflammation of urinary bladder or urethra (5). For
those that suffer from high blood pressure, corn silk
tea may be a gentle and natural way to help lower
blood pressure. Because this tea is safe and gentle on
the body, it makes it a preferred method for lowering
high blood pressure as opposed to some over the
counter medications which can come with some
unexpected and unwanted side effects. Finally, it
can keep blood pressure from dropping undesirably
low as well, which makes this advantage useful for
those that suffer from diabetes (6).
In this study, the aqueous extract of the corn silk
was evaluated for safety or otherwise, especially
because ethnomedicinal surveys have shown that
its herbal tea is said to possess a lot of medicinal
potential.

MATERIAL AND METHODS
Collection of fresh maize leaves and maize silk
Fresh corns with intact corn silk were collected
from the Ayo farm in Abeokuta, Ogun State, Nigeria
in June, 2014. After collection, the corn silks were
dried for a few days and afterward pulverized in an
electric blender into powdery form. It was the local
maize variety that was used in this study.
Preparation of aqueous extract of maize silk
Each of the pulverized substances were soaked
with 1000 ml of distilled water in a separate conical
flask for 48 hours and then filtered. The filtrate
was then concentrated using rotary evaporator and
steam bath to obtain an aqueous extract. The extract
was stored in refrigerator until its use for biological
activities.
Experimental animals
Twenty healthy white strain albino female
rats (100 – 140g) and thirty male mice (12 –
25g) used in this study were obtained from the
Experimental Animal House of the Faculty of
Veterinary Medicine, University of Ibadan, Nigeria.
The animals were kept in cages within the animal
house and allowed free access to water and standard
livestock pellets. The animals were examined and
found to be free of wounds, swellings and infections
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before the commencement of the experiment. All
experimental protocols were conducted as directed
by the National Institute of Health Guide for Care
and Use of Laboratory Animals.
Chemicals and drugs
The chemicals and drugs which were used
include the following: Normal saline, distilled
water, Formalin, xylazine and Ketamine.
Acute toxicity of the aqueous extract of corn silk
The acute toxicity study of maize silk was
conducted in line with the method of Sawadogo et
al (8). Briefly, thirty male mice fasted for 16 hours
were randomly divided into 6 groups of 5 animals
each. Graded doses of the aqueous extract (200,
400, 800, 1,600 and 3,200 mg/kg) corresponding
to groups B, C, D, E, F, and G respectively were
separately administered to the mice in each test
group using oral cannula. The control group or
group A was administered with distilled water (3ml/
kg) only. All animals were then given access to
feed and water ad libitum and thereafter observed
for a period of 48 hours for signs of acute toxicity,
morbidity and mortality.
Sub acute toxicity of the aqueous extract of corn
silk in rats
The sub acute toxicity study of maize silk
was also carried out according to the method
of Sawadogo et al (8). Twenty female rats were
randomly divided into 4 groups of 5 animals each.
Graded doses of the extract (200, 400 and 800mg/kg)
representing groups B, C, and D respectively were
separately administered to the rats in each test group
using oral cannula. The control group or group A
was administered with distilled water (3ml/kg)
only. All animals were given feed and water ad
libitum and thereafter observed for signs of toxicity,
morbidity and mortality. The administration of the
extract and distilled water was for 7 days only.
Electrocardiography (ECG) evaluation of rats
administered with aqueous extract of corn silk
ECG of all the animals used for the evaluation of
sub-acute toxicity was measured on the eight day i.e.
24 hours after the sub-acute toxicity was concluded.
The rats were anaesthetized with 0.1 ml/100kg of
ketamine/xylazine (v/v) to aid stabilization and the
five electrodes of the ECG machine were placed
at the appropriate position (both fore limbs, both
hind limbs and chest). Hair was clipped to improve
contact between the ECG pad and the skin. Electrode
gel was used to improve contact between the patient
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and electrodes. The electrodes were connected to the
ECG machine by colour-coded cables. The ECG was
recorded in a calm and quiet environment. Standard
lead II electrocardiogram was recorded in conscious
rats using a 7-lead ECG machine (EDAN VE-1010,
Shanghai, China). The machine was calibrated at
20mm/mV paper speed and 50mm/s paper speed.
From the electrocardiogram, parameters such as
heart rate, P-wave, QT, QTc etc were determined.

Statistics
All values were expressed as mean±S.D.
The test of significance between two groups was
estimated by Student’s t test. “One-way ANOVA”
with Dunnett’s post-hoc test was also performed
using GraphPad software version 4.00.

Histopathology
After the ECG measurement was concluded,
all the animals used for the sub-acute toxicity
study were sacrificed by over-dose of chloroform
anaesthesia. The hearts from these animals were
removed and placed in 10% formalin in normal
saline for histological studies. These isolated organs
were placed in an automatic tissue processor for 24
hrs and after these, the tissues were solidified in
molten wax and sectioned using automatic tissue
sectioner, fixed on slides with haematoxylin and
eosin and thereafter stained slides were fixed with
mountant, allowed to dry and viewed under the
microscope (x400).

Acute toxicity study
In the acute toxicity test, no death was recorded
in all the groups. All the mice appeared to be normal
and none of them showed any visible signs of
toxicity.

Figure 1. Heart rate (min). Asterisks (*) and (**)
represented significant differences at p<0.05 and p<0.01
respectively when compared with the control (Group A)

Figure 2. P-wave duration (ms). Asterisks (*)
represented significant differences at p<0.05 when
compared with Group A

Figure 3. P-R interval (ms). No significant difference
at p<0.05 was observed in this parameter when compared
with Group A

Figure 4. R-amplitude (mv). No significant difference
at p<0.05 was shown in this parameter when compared
with the control (Group A)

RESULTS

ECG
The electrocardiographs taken are represented
in graph pads (Fig. 1-7) below. Group A – Control,
Group B, Group C and Group D. There was
significant change in heart rate (groups B and C),
P-wave duration (group D), QT interval (groups
B, C and D) and QTc (groups B, C and D) when
compared to the control group.
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Figure 5. QRS duration (ms). No significant
difference at p<0.05 was shown in this parameter when
compared with the control (Group A)

Figure 6. QT interval (ms). Asterisks (*) showed
significant difference at p<0.05 when compared with the
control (Group A)

DISCUSSION

Figure 7. QTc (ms). Asterisks (*) indicates significant
difference at p<0.05 when compared with the control
(Group A)

Histopathology
Histological examination of the heart indicated
that the extract caused pathological changes
in this organ. For instance, the heart sections
showed fatty infiltration of inflammed heart and
areas of moderate inflammation of the atrium and
ventricle. These observations are as depicted in the
photomicrographs depicted below (Fig. 8a-d).

Figure 8a. Heart: Sections show fatty infiltration of
inflammed heart of group B animal (X400)
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Corn silk made from stigmas, is often a waste
material from the cultivation of corn and is usually
present in large quantities (9). In countries such as
China, Turkey, United States and France, corn silk
is used traditionally for the treatment of cystitis,
edema, kidney stones, diuretic, prostate disorder,
and urinary infections as well as bedwetting and
obesity (10, 11, 12, 13, 14, 15). The mechanism of
action may be related to the fact that it soothes and
relaxes the lining of the bladder and urinary tubules,
thereby reducing irritation and increasing urine
secretion (16). The use of CS in traditional medicine
has also showed that it has anti-fatigue, antidepressant and kaliuretic activities (15, 17, 18). In
addition to these properties, CS possesses excellent
antioxidant activity (7, 19) and demonstrated
radiation-protective as well as nephroprotective
effects (20, 21). These excellent activities of CS
prompted our need to evaluate it for safety in
laboratory animals such as mice and rats.
The acute toxicity study showed that the aqueous
extract of CS is safe for use medicinally because the
3200 mg/kg, the highest dose used in this study did
not produce any lethal change in mice especially
that the animals appeared normal and no mortality
was recorded. This observation of safety in acute
toxicity was similar to that of Ambike et al (22)
who also observed that at 3.2 gm/kg, the aqueous
extract of corn silk was safe for medicinal use. The
lack of toxicity even up to 3200mg/dose of this
extract guided our choice of doses in the sub acute
toxicity study in which the extract was administered
to rats for seven days and then examined for any
toxic changes in the heart tissues using ECG and
histopathology as indices of toxicosis.
In the ECG study, there was a significant change
in heart rate (groups B and C), P-wave duration
(group D), QT interval (groups B, C and D) and QTc
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Figure 8b. Heart: Sections show focal area of
inflammation (black arrow) in group C (X400)

Figure 8c. Heart: Sections show area of infiltration
by inflammatory cells (black arrow) in group C (X400)

(groups B, C and D) when compared to the control
group. Administration of the extract to the rats for
seven days thus led to increase in the heart rate for
the animals in groups B and C, but not in group D
(the highest dose - 800 mg/kg) in this study. The
study thus showed that administration of the extract
led to tachycardia in groups B and C animals.
Tachycardia which is a fast heart rate (more than 100
beats per minute in humans) indicated that at these
elevated rates, the heart is not able to efficiently
pump oxygen-rich blood to the body. It also shows
that at this condition of increased heart rate there
may be increased work and oxygen demand by the
heart, and as a result, there may be the development
of rate related ischemia (23, 24, 25, 26, 27).
The P-wave represents depolarization of the atria
and when it is of unusually long duration, it may
be an evidence of atrial enlargement. In the present
study, there was a shortening of P-wave duration
(PWD) in group D animals. It was reported that
shorter baseline PWD may be a pointer of a lower

risk of persistent atrial fibrillation (AF) that may
require cardioversion or AF-related hospitalization
(28). It thus showed that the shortening of P-wave
by the extract in this study is an indication of its
having a cardiotonic effect on the heart. The QT
interval is usually measured from the beginning
of the QRS complex to the end of the T wave.
When QTc interval is prolonged, it may become
a risk factor for ventricular tachyarrhythmias and
sudden death. This condition can arise as a genetic
syndrome, or may be as a side effect of certain
medications, but, an unusually short QTc can be
seen in severe hypercalcemia (29, 30, 31, 32). In this
study, all the tested doses brought about an increase
in QT and QTc interval. It thus showed that the use
of the extract for medicinal purposes is fraught with
danger, hence cardiotoxicity. It must be noted that
this is the first time that an ECG recording of the
effect of corn silk extract in rats is being recorded.
Histological examination of the heart in this
study corroborated the cardiotoxic changes brought

Figure 8d. Heart: Sections show focal areas of moderate inflammation of the atrium and ventricle (black arrows)
in group D (X40; X100).
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about with the use of this extract. Fatty infiltration of
inflammed heart and areas of moderate inflammation
of the atrium and ventricle were observed in this
study in the tested groups. This histological change
is similar to findings in arrhythmogenic right
ventricular dysplasia/cardiomyopathy (33).
It could then be concluded from this study that
lots of caution should be put in place when using
this corn silk for medicinal purposes most especially
in patient with compromised heart health condition.
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