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Abstract: Diabetes mellitus is a metabolic disorder characterized by high glucose levels in the blood. It
constitutes a major health concern today because the prevalence has continuously increased worldwide
over the past few decades affecting about 2.8% of the world population. This study examine the palliative
effect of daonil supplemented with tryptophan on alloxan induced diabetic rats and the possible benefit of
the treatment. Since carbohydrate metabolism is modified in diabetic animals, it’s of interest to determine
the effect of tryptophan on alloxan induced diabetic rat. To identify possible relationships between
tryptophan with diabetes. The purpose of this study was to ascertain if tryptophan administration has
positive effect on the glucose level. Twenty five healthy female rats out of 30 were made diabetic by
dissolving 150mg alloxan monohydrate per kg weight in 0.9ml of normal saline which was injected into the
rats intraperitoneally. After the establishment of diabetes the animals were subdivided into three groups of 4
each. Daonil and tryptophan only were administered orally to group 1 daily for 7 days, Tryptophan only for
group 2 and daonil only for group 3 while the group 4 of five served as controls. Tryptophan was
administered at 400mg/kg and 0.5ml of daonil. The weight of the animals were recorded, and the glucose
levels was determined using the glucometer on the the 3rd and 7th day. Histomorphological studies were
conducted on the kidney, liver and pancreas tissues using light microscope method. Daonil and tryptophan
treated rats (groupl) and Tryptophan only treated rats (group 2), showed no significant decrease (P<0.318)
in glucose level. Treatment with daonil showed a significant decrease (P>0.01) in weight and glucose
concentration. The histomicrograph .for the three treatments showed that the kidney renal corpuscles
appeared as atrophied dense rounded structures bounded by inflammatory infiltrates. Liver show thickened
distorted portal vein with clear visible fatty hydropic changes and congested with some visible inflammatory
cells. Pancreas pyknotic nuclei of some acinar cells appeared normal with some islet-cells showing
congested pyknotic nuclei with lymphocytic infiltrates. The findings in this study indicate that diabetes had
deleterious effect on the kidney, liver and pancreas due to drug administration and also tryptophan
supplement was not a good alternative for diabetes management.
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1. INTRODUCTION

Diabetes is a condition that arises when the
pancreas do not produce enough insulin, or
when the body cannot effectively use the insulin
produced. Diabetes Mellitus is a group of
metabolic diseases characterized by high
glucose levels in the blood over a prolonged
period [1]. It is due to several pathogenic
processes ranging from infection, and
uncommon forms of immune-mediated diabetes,
autoimmune destruction of the B-cells of the
Islet of Langerhans of the pancreas with
resultant insulin deficiency to abnormalities that
result in resistance to insulin action [1]. Defects
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in insulin secretion and action usually co-exist
in the same patient. These conditions leads to
abnormalities in carbohydrate, fat and protein
metabolism. There are three main types of
diabetes mellitus: type 1 diabetes, type 2
diabetes, and gestational diabetes. Other causes
of diabetes are genetic defects in insulin action,
diseases of the exocrinepancreas, gene 11 C
defects of the B-cell, endocrinopathies, drug or
chemical induce diabetes, infections, uncommon
forms of immune-mediated diabetes and genetic
syndromes due to chromosomal abnormalities.
Skin rashes can occur in diabetes and it is
known as diabetic dermatomes. Type 1 diabetes
was formally referred to as insulin- dependent
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diabetes mellitus (IDDM) or juvenile diabetes. It
accounts for only 5-10% and is due to cellular
T3 cells mediated autoimmune destruction of
the B diabetic-cell of the pancreas by some
makers like islet cell auto-antibodies, auto-
antibodies to insulin, auto-antibodies to
glutamic acid decarboxylase (GADG65) and auto-
antibodies to the tyrosine phosphatises 1A-2 and
1A-2f. These auto antibodies are detected in
about 85-90% of individuals with this disease.
Type 1 DM constitutes < 3% of diabetic patients
in Nigeria [2].Type 2 DM also referred to as
non-insulin dependent diabetes or adult onset
diabetes is caused primarily by family history,
excessive body weight and lack of enough
exercise which results in the body tissues
responding defectively to insulin secretion [3].
This form of diabetes accounts for
approximately 90-95%. The risk of developing
type 2 diabetes increase with age, obesity, lack
of physical activity and diet. It constitutes about
96% of Nigerians living with diabetes while
about 50% of patients with type 2 diabetes are
asymptomatic, and it remains undiagnosed for
many years. Genetic mutations (autosomal or
mitochondrial) can lead to defects in beta cell
function. Abnormal insulin action may also have
been genetically determined in some cases. Any
disease that causes extensive damage to the
pancreas may lead to diabetes (for example,
chronic pancreatitis and cystic fibrosis).
Diseases associated with excessive secretion of
insulin-antagonistic  hormones  can  cause
diabetes (which is typically resolved once the
hormone excess is removed). Many drugs
impair insulin secretion and some toxins
damage pancreatic beta cells. Other forms of
diabetes mellitus include congenital diabetes,
which is due to genetic defects of insulin
secretion, cystic fibrosis-related diabetes, steroid
diabetes induced by high doses of
glucocorticoids, and several forms of
monogenic diabetes [4]."Type 3 diabetes” has
been suggested as a term for Alzheimer's
disease as the underlying processes may involve
insulin resistance by the brain [5] . Gestational
diabetes mellitus (GDM) is defined as any
degree of glucose intolerance first observed
during pregnancy. It resembles type 2 DM
because it involves the combination of relatively
inadequate insulin secretion and responsiveness.
It occurs in about 2-10% of all pregnancies and
may persist or disappear after delivery [6].
There is growing prevalence of people living
with diabetes in the world varying from country
to country, race and ethnic group. In 2014, about
422million adults (or 8.5%) of the population
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had diabetes compared with 108millions (4.7%)
in 1980 [2]. The number of people suffering
from diabetes in Africa remain uncertain,
however International Diabetes Foundation
(IDF) estimate in 2000 put the figure at
7.5million diabetics adults between ages 20-
79year which figure is going to be much larger
in future years because WHO and IDF estimate
that the number will double over the next 25
years in Africa. Diabetes is becoming a pressing
health problem for Sub Saharan Africa because
diabetic treatment imposes great cost on
families and also hinders their capacity to pay
through the loss of income of the diabetic
member. Sub Saharan Africa like the rest of the
world is experiencing an increasing prevalence
of diabetes along other communicable disease.
In 2010, 12.1 million people were estimated to
be living with diabetes in Africa and this is
projected to increase to 23.9 million by the year
2030. Nigeria with over 250 ethnic groups, with
different culture and food values have no current
uniform record on the prevalence of diabetes
although there have been steady increase over
the past 30years according to the data recorded
by [7] at Ibadan (0.4%),1986 (1.6%) at Lagos
for undiscovered diabetes by Ohwovoriole et al
FMOH (2.2%) National, highest in Lagos Island
(7%), lowest in Mangu in Plateaus state, in 1994
Puepet had undiscovered diabetes (3.1%) in Jos
metropolis and by 2004 it rose to (10.3%).
World health organisation (WHO), International
federation of Diabetes (IFD), and Diabetes
Association of Nigeria (DAN) said that the
country with the highest number of people
living with diabetes and also with the highest
mortality rate from the disease in Africa is
Nigeria. About 5million people are still living
with diabetes,40,815 adult died due to diabetes
and more than 1.56million diabetic cases
recorded in 2015 in Nigeria. Also in 2012,
1.5million death was recorded. In most
developed countries diabetes is the leading
cause of death, each year about three million
death that occurred are diabetes related
according to IFD. Diabetes epidemic are having
a major health and socio economic impact
especially in developing countries. The
progressive increase in this prevalence rates is
attributed to factors that can easily be modified
such as dietary and lifestyle changes,
overweight and obesity, physical inactivity,
cigarette smoking and alcohol consumption [8].
Diabetes is commonly regarded as incurable,
and all effort is directed at controlling or
managing it. Tryptophan is an essential, non-
polar, aromatic a-amino acid used for synthesis
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of protein. It is a precursor for the
neurotransmitters serotonin and melanin [9].
Serotonin  (5-HT), is an important neuro
transmitter with physiological activity [10].
Tryptophan has a role in physiological (nerve
transmission, immune response) and
pathological processes (depression, stress, sleep
and appetite disorders) [11] and therefore its
plasma levels are linked to changes in mood,
behaviour, anxiety, sleep, fatigue and appetite
suppression [12]. The vitamin niacin and a
phytohormone auxin are also synthesized from
tryptophan. As an essential amino acid,
tryptophan is not synthesized from most basic
substances in humans and other animals, we
must ingest tryptophan or tryptophan-containing
proteins. Tryptophan is a routine constituent of
most protein-based foods or dietary proteins. It
is particularly plentiful in chocolate, oats, dried
dates, milk, yogurt, cottage cheese, red meat,
eggs, fish, poultry, sesame, chickpeas, almonds,
sunflower seeds, pumpkin seeds, spirulina,
bananas, and peanuts. It has been demonstrated
in both animal and human tests that ingestion of
a meal rich in carbohydrates triggers release of
insulin [13]. Insulin in turn stimulates the uptake
of large neutral branched-chain amino acids
(BCAA), but not tryptophan into muscle,
increasing the ratio of tryptophan to BCAA in
the blood stream. The resulting increased
tryptophan ratio reduces competition at the large
neutral amino acid transporter (which transports
both  BCAA and aromatic amino acids),
resulting in more uptake of tryptophan across
the blood-brain barrier into the cerebrospinal
fluid (CSF) [14]. In human tryptophan
degradation also yields precursors for glucose
synthesis. It was observed that oral
administration of 400 mg of tryptophan resulted
in marked increases in blood glucose in diabetic
rats but had no marked effect in normal rats.
Tryptophan appeared to be about one-fourth as
active as glucose in elevating the blood glucose
curves of diabetic rats. Data from previous work
indicate that tryptophan does increase blood
glucose in fasted diabetic rats, they do not
necessarily mean that tryptophan was being
converted to glucose [15]. It is possible that
tryptophan promoted the formation of glucose in
some indirect manner. The increase in blood
glucose levels resulting from administration of
tryptophan to diabetic rats suggests that these
rats may convert tryptophan to glucose in an
attempt to supply energy rather than converting
it to niacin [16]. Alloxan (2,4,5,6-
tetraoxypyrimidine;  2,4,5,6-pyrimidinetetrone)
is an oxygenated pyrimidine derivative which
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is present as alloxan hydrate in agueous
solution and it is also known as a drug used to
induce diabetes. The drug has been noted to
exert its  diabetogenic  action  when
administered parenterally, i.e., intravenously,
intraperitoneally or subcutaneously. The dose
of alloxan required for inducing diabetes
depends on the animal species, nutritional
status and route  of administration [17].
Moreover, alloxan has non-toxic effect to the
human beta-cells, even in very high doses,
which is due to the differing glucose uptake
mechanisms in humans and rodents [18].
Alloxan is one of the most commonly used
chemical for induction of diabetes mellitus. It is
a well- known diabetogenic agent widely used
to induce Type 11 diabetes in animals [19].
Daonil an oral diabetic drug used to control
blood sugar level in patient with mild to
moderate type-2 diabetes mellitus who are
unable to consistently achieve adequate normal
blood sugar levels with diet and exercise alone.
Daonil tablets 5mg contain glibenclamide, an
oral anti hyperglycaemic drug which belongs to
a group of medicine called sulphonylurease
[20]. It lowers blood glucose primarily by acting
directly on the insulin-producing beta cells of
pancreatic islet tissue, to increase their
sensitivity to glucose and to stimulate the cells
to produce and release more insulin, it also acts
on insulin-responsive cells in the muscle, fat and
liver cells by increasing the number of
receptors, because of the effectiveness of
insulin in controlling glucose production by the
liver and the uptake of insulin into peripheral
tissues for energy and storage [21]. It can be
used alone as monotherapy with diet and
exercise, or in combination with other
antihyperglycaemic drug like metformin, when
a single drug does not provide desired
glycaemic control. Maintaining adequate
glucose level control with daonil tablets 5mg
reduces the risk of developing vascular
complications. Although some drugs interact
with daonil by either causing hyperglycaemia by
weakening the blood glucose control effect or
lower blood glucose by increasing the lowering
effect. There are transient and more serious side
effect associated with daonil medication [22,23].
The aim of this study is to provide information
on how tryptophan and daonil concentration can
ameliorate  hyperglycaemia using animal
models. The objective of the study is to evaluate
the effects of tryptophan and daonil on diabetes,
can tryptophan level cause positive glucose
reduction or increase already elevated glucose
and also to see if daonil still have anti diabetic
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action on rats. Since carbohydrate metabolism is
modified in diabetic animals, it’s of interest to
determine the effect of tryptophan on alloxan
induce diabetic rat. To identify possible
relationships between tryptophan with diabetes.
The purpose is to ascertain if tryptophan
administration have positive effect on the
glucose level. Will tryptophan be used to treat
diabetes, also if people living with diabetes be
encouraged to consume food very rich in
tryptophan.

2. MATERIALS AND METHODS

Healthy 30 adult female wistar rats weighing
between 96g-250g were used for this study. The
rats were brought from the animal house of the
Department of Anatomy Faculty of Basic
Medical Sciences, University of Benin. Animals
were placed in 5 different well ventilated wire
mesh cages with 6 rats in each. Rats were kept
under controlled light (light 7am-7pm, dark
7pm-7am), temperature (21 + 2°C) and
humidity (55 + 10%) conditions. They had free
access to water and were fed ad libitum on a
commercial diet (TOP FEED GROWER
MASH) and renewed daily. The rats were
acclimatised for two week. In the present study
only female animals were used. It is not known
whether sex would have influenced the findings.
The alloxan used for the study was alloxan
monohydrate (Sigma Aldrich, St. Louis, MO,
USA,; stored at 4°C) was dissolved in normal
saline at room temperature and was injected by
intraperitoneal routes with varying
concentration according to their various weight.
The tryptophan is of analytical grade of 5g
produce by (JHD) Guangdang Guanghua
Chemical Factory company limited Sharfau
Guandang, China. 400mg was orally
administered to the rats according to their
weight. The 5mg tablet of daonil was
purchased from Ziloy Pharmacy at Benin Office
ugbowo and was given orally in 0.5mg dose
daily for seven days.This experiment was
carried out in three stages. Stage 1: After two
weeks of acclimatization the rats were divided
into five groups of six. The animals were
allowed to fast for 18 hours then their body
weight was taken and basal fasting blood
glucose (FBG) determined. Twenty-five female
wistar rats were made diabetic by injecting them
intraperitoneally with single dose of 150mg/kg
alloxan monohydrate, diluted in 0.9% normal
saline at room temperature [24].The control
group of 5 were not induced. The rats were
allowed to resume feeding and drinking of water
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30 minutes after drug administration. The effect
of alloxan to chemically establish the diabetic
condition was assessed by using 15 scalpel
blade to make an incision in any of the four
veins in the tail of the rat and glucose
concentration was analysed from the blood
sample. Blood glucose level greater than
150mg/dl in rats were considered diabetic [2].
But in this study the rats with a blood glucose
level >250 mg/dl were considered to have
developed experimental diabetes and were
therefore selected for treatment. The blood
glucose level was determine on the 3rd and 7"
day using Accu-chek active glucometer and test
strip. Although some of the rat died 48 hour
after induction and more died on the 5™and 6"
day. Unfortunately, an autopsy was not
performed on these animals. Stage 2: In the
second stage the diabetic rats were re-grouped
into three (A, B and C). Each group was treated
differently. Group A was daily administered
with 400mg/kg tryptophan and 0.5ml of daonil
orally for 7 days. The weight and glucose level
on the 3th and 7™ day was determined
respectively. Group B was treated only with
400mg/kg tryptophan orally on a daily basis for
7days. The blood glucose level and weight was
determine on the 3rd and 7"day. Group C was
treated only with 0.5ml of 5mg daonil orally for
7days.The weight and blood glucose was
determine on the 3th and 7" day. During this
second stage no death was recorded. Stage 3: In
this stage the animals were sacrificed and organs
removed for histological analysis. Before the
animals were sacrificed they were anaesthetized
with chloroform in a plastic dome and
sacrificed. The kidney, liver and the pancreas
were harvested and immediately fixed in 10%
neutral buffered formalin solution.Each animal
was taken out from the cage and placed in
another smaller cage for easy access to the tail
which is swabbed with methylated spirit and a
little pressure was applied to the tail for easy
flow of blood then incision was made on the
vein in the tail and the blood glucose
concentration of each rat was determine using
Roche Accu-chek active glucometer and test
strips. The glucose meter is based on
electrochemical ~ technology, by  using
electrochemical test strips to perform the
measurement. In each test strip, the enzyme
glucose oxidase reacts with the glucose in the
blood sample and forms gluconic acid. The
gluconic acid then reacts, with another chemical
ferricyanide. The combination of ferricyanide
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and the gluconic acid then forms ferrocyanide
which causes the device to run an electronic
current through the blood sample on the
strip. This current then read the ferrocyanide
which determine the amount of glucose in the
blood sample it is digitally displayed on the
screen of the glucose testing meter [25].
Although  various  factors  like  meter
calibration, optimal  temperature, size and
quality of blood sample, dirt on meter, humidity,
and aging of test strips can affect the accuracy
of result, all these were put into consideration in
the course of this study during the analysis. The
test strips used in this study was coded hence the
accuracy of the blood glucose meter is not
compromised due to lack of calibration. The
analysis was repeated for the days the glucose
concentration was determined. After the tissue
were harvested from the animals they were
preserved using 10% Neutral buffered formalin
and placed in pre labelled universal containers.
The tissues were taken to the histopathology
laboratory at the University of Benin teaching
hospital. Using all standard safety operating
procedures tissues were dissected and placed in
labelled tissue cassettes The thickness of tissues
did not exceed 3-5mm.Tissues were then
subjected to automatic tissue processing using
the Leica TP2010 automatic tissue processor for
18hours passing them through the four stages of
tissue processing namely : fixation (using 10%
neutral buffered formalin) dehydration (using
ascending grades of isopropyl alcohol), clearing
or dealcoholisation ( using xylene) and finally
impregnation or infiltration using molten
paraffin wax . The tissues were then embedded
in paraffin wax using the Leica automatic tissue
embedder and sectioned to get ultrathin sections
at 5 microns; using the thermo scientific semi
automatedrotary microtome. Tissues were
floated out from the thermo scientific digital
floating bath on frosted end pre labelled slides
and dried on the thermo scientific digital slim
line hot plate. Tissues were further dried in the
hot air oven overnight and subjected to
haematoxylin and eosin staining to demonstrate
the general tissue structure. Stained slides were
mounted in DPX and allowed to dry before
viewing under the microscope using X100 and
X400 magnification [26]. The data were
carefully entered, checked and properly coded
into Microsoft excel software package.
Statistical analysis was carried out using the
statistical package for Social Sciences (SPSS)
version 20.0 (Chicago-IL, USA). Results were
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expressed as Mean + Standard Error of the
Mean. One way Analysis of Variance
(ANOVA) was used for comparing means to
determine if there was significant difference
between more than two groups. Pearson
Correlation coefficient was used for determining
relationship between measured parameters
weight and concentration of glucose. These
were also subjected to Duncan multiple range
test (DMR).

3. RESULTS
3.1. Physical Examination of Animals

The animals showed a little restlessness the
moment they were induced and few minute later
became stable and because they were deprived
of food and water they appear a bit weak but the
moment they resume feeding 30 minutes later
they became active again. It was noted that
some of the animals sleep more. It was also
observed that during blood collection that the
animals express pain and attempted to bit and to
escape. It was observed that some of the animals
died few hours after induction but no death was
recorded during the daily administration of
tryptophan and daonil in the different groups.
The animals in the control group experience
were totally different. After the animals were
sacrificed, it was observed that the liver, kidney
and pancreas in the three groups were enlarged,
looked inflamed and the coloration of the organs
were different from the ones in the control
group. From Table 4.1 it was observed that there
was a mean significant difference in weight and
glucose level on the 3" and 7" day after alloxan
induction for weight(p<0.01) and glucose
(p<0.001).

Table4.1. Comparison of Mean (x) SEM of Weight
and Glucose Level for Groups 1-4.

Parametersy DAY |DAY DAY |P- [Signifi
QNE THREE §EVEN Valu [cance
X+SE(mi[X+SE(miX+SE(m e

n-max) [n-max) [in-max)

WEIGHT [157.38+4[131.75+6[113.60+7/0.003P<0.0
62675% 52080° |.35492° 1
(147.20- |(119.50- |(96.00-
169.67) [144.00) [130.40)

GLUCOS [98.8100+ [429.55+5[504.59+3(0.000[P<0.0
E LEVEL [5.88978" [3.26828% 0.75853% 01
(84.40- |(277.60- |(422.00-

111.67) [526.00) [570.67)

*P<0.01=high significant difference, P<0.001= very
high significant difference, Similar letters indicate
means that are not significantly different (P>0.05).
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Figure4.1. Change in mean weight (g) in groups 1-4
after alloxan induction.
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Figure4.2. Change in mean for Glucose level (mg/dl)
in groups 1-4 after alloxan induction.

From figure 4.1 to figure 4.6 we observed
consistent rise in the glucose concentration from
day 3 and day 7 and decrease in body weight of
animals.

B Weight B Glucose level

600

500

400

300

200

100

Day One Day Three Day Seven

Figure4.3. Change in overall mean weight (g) and
Glucose level (mg/dl) in groups 1-4.

Here we observes progressive decrease in
weight and increase in glucose level.

The overall comparison with the three groups
showed no significant difference in glucose
level because the p-value is 0.127 (P>0.05)
while the weight showed high significant
difference for (P< 0.01) when compared with
control group.
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Table4.2. Test of Significant Difference across the

Groups.

Tryptop [Tryptop [Daonil  [Control|P-
han&Dalhan Only X£SE |value
onil Only  ((X£SE) |(Min -
X+SE [X+SE |[Min 4Max)
(Min 4(Min —Max)
Max) [Max)

Glucosef- -1.167+0.127

2.250+1 29.500+ [35.500+7.]1.7159
1.6931 (-23.2146 [8022 (-5.0-
35.0- (-81.0- |(-50.0- -5.5)

20.0) [23.0) [17.5)
Weight 5.500+3.

- - 0.005
.500+2.110.500+3./1.667+.

9264a

(5.0- [794a [1754b [2108a

14.0) |(-7.0- [(-19.0- {(-2.0- -
20) 1) 1.0)

NOTE: P>0.05 = no significant difference, P < 0.01
= high significant difference. Similar alphabets
indicate means with no significant difference

B Weight B Glucose level
600
400
200
0 -
Day one Day Three Day Seven

Figured.4. Change in mean value for weight (g) and
glucose level (mg/dl) in treatment with tryptophan
and daonil only.

B Weight B Glucose level

600

400

200

Day one

Day three

Day seven

Figure4.5. Change in mean value for weight (g) and
glucose levels (mg/dl) in treatment with tryptophan
only

The chart shows no change in weight throughout
the days of treatment but there was minimal
change in glucose level especially on the third
day.
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Fig 4.8 shows mean difference in glucose level
for the different treatment group. Here we
B Weight B Glucose level observed there was no significant decrease in
the glucose level in both tryptophan and daonil
group and tryptophan only group but there was
500 significant decrease in the daonil only, while in
- the control group no such difference was
200 observed. One thing of note is that the three
100 1 treatments showed observable change on the
third day when compared to the seventh day.

Day one Day Three Day Seven
WENTHT
Figure4.6. Change in mean value for weight and @ UCoeE
Glucose level in treatment with daonil only. tEE
This chart shows progressive decrease in 00
glucose level especially the seventh day but, 500
there was little or no change in weight. 200
B oty | 300
0 Siwacwnl] ks
L 200
1 100 1
o)
10 0 -
E N Day One Day Three Day Seven
- Figure4.9. Change in overall mean in Glucose level
a0 (mg/dl) and weight (g) in the three treatment groups.
o L Here there is no change in the overall mean
Ey Cre iy Trees Eay S weight in the three treatment group but there
was an observable decrease in the overall
Figure4.7. Change in mean weight (g) in the three change in the glucose level.
treatment groups.
. .. . O Glucose @ Weight
In this chart we observed minimal weight lost
with the three groups and this is more noticeable o]
on the seventh day, but when compared with the 0 - ,
control group there was weight gain. . 5 ga
B Tripto—Deoril -10 4 .? S
B Trpto only -15 4 g 5
O Dol el £
B ORTRCL =20 1 §
-25 7 hb
00 230 4
s00 -35 1
400 -4 -
300
200 Figure4.10. Chart showing mean weight and glucose
o level of the three treatment groups.
o
oevre CoyTre=s CevS=ven Here we observed a negative correlation in the

three groups expect in the weight in the

Figure4.8. Change in mean Glucose level (mg/dl) in tryptophan and daonil group

the three treatment groups.
Kidney x100
Control Tryptophan only
o . . UL ]
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3.2. Kidney (Control)

Kidney section show normal histological
features. The section indicated a detailed
cortical parenchyma (A) and the renal
corpuscles appeared as dense rounded structures
(B)

3.3. Kidney (Tryptophan and Daonil)

Kidney section show histological features. The
section indicated a detailed cortical parenchyma
(A) and the renal corpuscles appeared as
atrophied dense rounded structures (B)

Liver x100
Control

Tryptophan & Daonil

-5

3.6. Liver (Control)

Prominent histology feature showing portal vein
(B) well fenestrated sinusoids and hepatocytes
with distinct nucleus (A)

3.7. Liver (Tryptophan and Daonil)

Prominent histology feature showing portal vein
(A) appearing slightly congested with some
inflammatory cells (B)

sPancreas x100

Control

Tryptophan & Daonil

3.10. Pancreas (Control)

Pancreas reveal acinar pattern structure, (A)
pyknotic nuclei of some acinar cells appear
normal with some islet-cells showing pyknotic
nuclei. The acinar cells which stained strongly
are arranged in lobules with prominent nuclei.
The islet cells are seen embedded within the
acinar cells and surrounded by a fine capsule

(B).
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3.4. Kidney (Tryptophan Only)

Kidney section show normal histological
features. The section indicated a detailed
cortical parenchyma (A) and the renal
corpuscles appeared as dense rounded structures
(B).

3.5. Kidney (Daonil Only)

Kidney section show histological features. The
section indicated a detailed cortical parenchyma
(A) and the renal corpuscles appeared as dense
rounded structures bounded by inflammatory
infiltrates(B).

3.8. Liver (ryptophan Only)
Prominent histology feature showing distorted

portal vein (A) appearing slightly congested
with visible inflammatory cells (B).

3.9. LIVER (Daonil)

Prominent histology feature showing thickened
portal vein (A) appearing clear with visible fatty
hydropic changes (B).

Daonil only

Tryptophan only

IR Ui A B AR

3.11. Pancreas (Tryptophan and Daonil)

Pancreas reveal acinar pattern structure, (A)
pyknotic nuclei of some acinar cells appear
normal with some islet-cells showing
congested pyknotic nuclei. (B)

3.12. Pancreas (Tryptophan only)
Pancreas reveals some normal islet cells present
with Lymphocytes.
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3.13. Pancreas (Daonil Only)

Pancreas reveal acinar pattern structure, (A)

Kidney (X400)
Control

Tryptophan and Daonil

:11’;‘ ,' l~

A e

structures (arrow). Tryptophan section show
histological features same as the control but
with few inflammatory cells. Daonil Kidney

Control  Kidney section shows normal
histological features with detailed cortical
parenchyma and the renal corpuscles appeared
as dense rounded structures  (arrow).
Tryptophan and Daonil Kidney section indicated
a detailed cortical parenchyma and the renal
corpuscles appeared as atrophied dense rounded

Liver (X400)
Tryptophan and Daonil

Control section shows prominent histology
feature showing portal vein (arrow) well
fenestrated sinusoids and hepatocytes with
distinct nucleus. Tryptophan and Daonil
sections shows prominent histology feature
showing portal vein (arrow) appearing slightly
congested with scanty inflammatory cells
Pancreas(X400) magnification

Tryptophan and Daonil control

Control pancreas reveals acinar pattern structure
with pyknotic nuclei of some acinar cells

appearing. The acinar cells which stained
strongly are arranged in lobules with prominent
nuclei. The islet cells are seen embedded within
the acinar cells and surrounded by a fine capsule
(arrow). Tryptophan and Daonil features show
some acinar cells appearing normal with some
islet-cells showing congested pyknotic nuclei.
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Tryptophan OnIy

Tryptophan Only

Some normal islet cells are also present with
Lymphocyte(B).

Daonll onIy

- :
z( ah s X7 20
! ). s

"

section show histological features with a
detailed cortical parenchyma (arrow) and the
renal corpuscles appeared as dense rounded
structures bounded by prominent inflammatory
infiltrates (arrow head).

Tryptophan Only

Daonil Only

surrounding it. Tryptophan section showing
distorted portal vein (arrow) appearing slightly
congested with visible inflammatory cells.
Daonil feature showing thickened portal vein
(arrow) appearing clear with visible fatty
hydropic changes (arrow head).

Daonil Only

Tryptophan only reveals some normal islet cells
and also present with Lymphocytes (arrow).
Daonil only reveals some normal islet cells with
visible Lymphocytic infiltrates.

4. CONCLUSION

The findings in this study indicate that diabetes
had deleterious effect on the kidney, liver and
pancreas due to drug administration. Tryptophan
and daonil combination have no good effect on
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alloxan induced diabetic animals and therefore
cannot be a good alternative in diabetes
management. Daonil was found to lower blood
glucose level in alloxan induced diabetic animal
model even within few days of treatment.

5. RECOMMENDATION

From this study alloxan administration to
experimental animals caused pancreatic lesion,
which was proportional to the dose of the drug
administered, and the lesion size correlates with
the pancreatic insulin content. For this reason
150mg/kg of alloxan was used for this study,
because at a low or medium dose the drug
produces insufficient insulin deficiency rather
than absolute deficiency in experimental
animals. However in order to avoid excessive
pancreatic tissue damage the experimental dose
of the drug was carefully selected [27].The
animals were put to use within seven days after
induction of diabetes mellitus because this was
advisable. For the establishment of diabetes
mellitus with alloxan, there was progressive rise
in glucose concentration from the 3" to the 7"
day and reduction in weight before the
commencement of treatment. However it was
observed that two out of twenty five rats
induced with alloxan were not diabetic. This
probably could be due to the fact that for alloxan
to cause injury to beta cells, there must be
genetic susceptibility. These susceptibility to
alloxan diabetogenic and toxic effects differs
among animals of the same species. Such
unpredictable responses with alloxan have also
been reported by authors in the past [28].The
resistance of some rats to alloxan suggests
genetic differences in the constitutive ability to
dissipate reactive oxygen species responsible for
diabetogenic effect of alloxan [29].This effect of
alloxan however, remains contradictory to other
studies where alloxan has been successfully
used for the same. Mortality was observed in
our study with alloxan, which was also reported
in previous studies this was either due to initial
hypoglycaemic shock, direct toxicity of kidney
tubular cell or emergence of diabetic
complications [30]. It was observed from this
study that the daonil supplemented tryptophan
resulted in minimal change in both the weight
and glucose concentration, but daonil only had
significant reduction on the weight and glucose
concentration, this was more noticeable on the
7" day. The oral administration of tryptophan
did not change the glycaemia level this was also
observed in the course of this study [31]. The
results obtained from other investigation
suggested that tryptophan suppresses the
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elevation of blood glucose and lessens the
burden associated with insulin secretion from B-
cells, this agrees with our findings in which
there was a decrease in glucose level on day 7"
in the group treated with tryptophan only. We
also observed no significant increase in glucose
level with 400mg/kg tryptophan treatment
though previous work  observed that oral
administration of 400 mg of tryptophan resulted
in marked increases in blood glucose in diabetic
rats, that tryptophan appeared to be about one-
fourth as active as glucose in elevating the blood
glucose in diabetic rats. The increase in blood
glucose levels resulting from administration of
tryptophan to diabetic rats suggests that these
rats may convert tryptophan to glucose in an
attempt to supply energy rather than converting
it to niacin. However tryptophan was probably
not converted to glucose, but promoted the
formation of glucose in some indirect manner
[15]. Tryptophan and daonil treatment showed
no remarkable change in glucose level, which
could be due to interactions. However, in
clinical setting tryptophan has not been
thoroughly studied, therefore its possible side
effects and interactions with other drugs are not
well known [32]. The transport system which
brings tryptophan across the blood-brain
barrier is selective compared to other amino
acids which are contained in protein food
sources thus consumption of dietary tryptophan
supplement could increase brain serotonin
thereby causing serotonin syndrome whereas
eating foods containing tryptophan may not
[33]. Hence using tryptophan supplement in
diabetes may worsen the condition therefore
should not be encouraged, as found in this
study. Besides the possible relationships
between tryptophan with diseases and metabolic
disorders like diabetes are linked to its important
role in physiological (nerve transmission,
immune response) and pathological processes
(stress, depression, sleep and appetite disorders)
which leads to changes in mood, behaviour,
anxiety, sleep, fatigue and appetite suppression
were also observed in this study. This findings
agrees with the earlier works done by [12].
Histological analysis of the kidney showed that
the renal corpuscles appeared as atrophied dense
rounded structures bounded by inflammatory
infiltrates. The liver showed distorted portal
vein slightly congested with some inflammatory
cells with visible fatty hydropic changes.
Pancreatic islet-cells shows congested pyknotic
nuclei present with lymphocyte. This findings
also agrees with [34] who reported deficient
islets cells.
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