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Abstract

This study was carried out to determine the effect of vitamin B12 on the renal functions of male Wister
albino rats infected with Trypanosoma brucei brucei. 24 male Wistar albino rats were divided into 6
groups of for rats each namely; control, Trypanosome infected, diamenazene treated, 40mcg vitaminB12,
60mcg vitamin B12, 80mcg vitamin B12. The renal indicators such as urea, creatinine, sodium, potassium
and chloride were determined in all the albino rats using urease Berthelot for urea, modified Jaffe’s for
creatinine while ion selective electrode analyzer was used for sodium, potassium and chloride. The data
was subjected to statistical analysis using statistical package for social sciences (SPSS) version 20. The
result showed that there was a significant increase (P<0.05) in the mean value of serum urea (mmol/l),
creatinine (mg/dl), sodium (mmol/l), potassium (mmol/l) and chloride (mmol/l) in trypanosome infected
group (29.00+0.6, 4.00+0.35, 154.52+2.67, 20.74+13.59 and 129.23+0.23) respectively when compared to
control (13.55+0.47, 1.25+0.65. 133.40£1.42, 2.15+0.02 and 101.18+1.43) respectively. The diamenazene
treated showed a significant increase (P<0.05) in the mean value urea (mmol/l), sodium (mmol/l),
potassium (mmo/l), chloride (mmol/l) and significant decrease in creatinine (md/dl) (19.28+0.23,
138.30+1.50, 4.04+0.11, 1.0292+0.93 and 1.00+0.13) respectively when compared to control
(13.55+0.47,133.40£1.42, 2.15+0.02, 101.18+1.43 and 1.25+0.65) respectively. The vitamin B12 treated
group showed a significant increase (P<0.05) in the mean value of serum urea (mmol/l), creatinine (mg/dl),
sodium (mmol/l), potassium (mmol/l) and chloride (mmol/l) in all doses; 40mcg (22.28+0.72, 2.03+0.34,
149.60+1.38, 6.27+0.39 and 116.48+4.74), 60mcg (21.45+0.83, 2.10+0.14, 153.40+2.58, 5.77+0.26 and
119.28+7.80) and 80mcg (21.28+0.38, 2.50+0.27, 152.40+0.99, 6.22+0.39 and 111.95+2.94) respectively
when compared to the control group (13.55+0.47, 1.25+0.65, 133.40+1.42, 2.15+0.02 and 101.18+1.43)
respectively. The result of the study suggested that oral administration of vitamins B12 and E reduced the
changes in renal dysfunction associated with Trypanosoma brucei brucei infection in Wistar albino rats.
Keywords: Vitamin B12, Renal function, Trypanosome.
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Introduction

Human African trypanosomiasis (HAT or sleeping
sickness) has been claimed to be more deadly than
any other vector-borne disease such as malaria,
because death is inevitable if a patient is not
treated™. In spite of the existence of a huge body
of research findings on African trypanosomosis
(trypanosomiasis), the disease has continued to
wreak havoc on human and animal lives with
consequent effects on the fragile economy of
countries of Tropical Africa®3.  Variable
disorders occur sequel to trypanosome infection in
animals. An in-depth knowledge of mechanisms
of their development is pivotal to search for and
identification of molecular targets, which could be
exploited in evolution of therapeutic approaches,
especially, in this cutting edge period of research
in molecular medicine and biotechnology. Drug
regimen are cumbersome in addition to being
expensivel*l. The search for new drugs and
formulations that are safe and effective against
both the early and late stages of the diseases is
recommended®"®l. Trypanosomiasis is a parasitic
disease of people and animals, caused by protozoa
of the Trypanosoma genus and transmitted by the
tsetse flyl°l.

Vitamin B12 is a water-soluble vitamin that is
naturally present in some foods, added to others,
and available as a dietary supplement and a
prescription medication™®, Vitamin B12 is
otherwise called cobalamins. The active forms of
vitamin B12 in  human metabolism are
Methylcobalamin and 5-deoxyadenosylcobalamin
is the forms of vitamin B12 that are active in
human metabolism. Vitamin B12 functions in red
blood cell formation, neurological function, and
DNA synthesis*Y. Vitamin B12 also serves as a
cofactor for Methionine synthase which catalyzes
the conversion of homocysteine to methionine 121,
The aim of this study is to ascertain the effect of
vitamin Bi> on renal function of trypanosome-
infected male wistar albino rats using indicators
such as urea, creatinine, sodium, potassium and
chloride.

Materials and Method

Study Animals

A total of 24 male rats weighing between 100-
180g were obtained from animal house of the
Department of Veterinary Medicine, Faculty of
Veterinary Medicine, University of Nigeria
Nsukka, Enugu State. They were housed and
allowed to acclimatize for two weeks at the
Pharmacy animal house of Madonna University,
Elele, Rivers state. The animals were kept under
normal room temperature and were fed with rat
pellet and water ad libitum, the cages were
cleaned daily to prevent infection of the animals.

Reagents

Commercially prepared Urea and creatinine
reagents were obtained from Randox Diagnostics
London.

Vitamin Biz

Vitamin B12 (cyanocobalamine) was procured at
Science Line, New Parts, Onitsha, Nigeria
(molecular weight 1355.39g/mol and 96ml
volume). The working concentration was
determined at the Faculty of Pharmacognosy,
Madonna University, Nigeria, Elele campus. The
working volume of vitamin B12 was administered
via intubation (orally) using distilled water as
vehicle.

Procurement of Trypanosome Parasite
Trypanosoma brucei brucei infected male wistar
albino rats were procured from Veterinary
Department, Faculty of Veterinary Medicine,
University of Nsukka, Enugu state.

Inoculation of Rats with Trypanosomes
Trypanosoma brucei brucei was obtained from an
experimental infected rat previously inoculated
with the parasite from Veterinary Parasitology of
the University of Nigeria Nsuka. This was used to
inoculate one rat and after 7 days of inoculation,
the blood of that rat was used to inoculate others
in each group. Each experimental rat was
administered 0.1ml of infected blood in 0.3ml
normal saline containing 1x10® trypanosomes
using rapid matching method to determine the
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level of parasitaemial*®l. All rats except the
controls were inoculated, marked and kept in their
respective cages.

Determination of Parasitaemia

About one micro-litre of blood smear was placed
on a clean grease-free glass slides, thin and thick
smears were made with the aid of another
microscope slide. The slide was air dried and
fixed in methanol for three minutes. It was then
stained in 10% Giesmsa, air dried and examined
under the microscope using x40 and x100
objective. Identification of parasite was done
using morphological description.

Animal Experiment

At the end of the acclimatization, animals were
randomly selected into five groups of four rats
each. Group A served as normal control and were
given normal rat chow and water. Group B served
as negative control and were infected with 1x10°
trypanosome without treatment. Group C were
infected with 1x10° trypanosome and treated with
the standard drug (diamenazeacetuate). Group D
(low dose of vitamin B12) was infected with 1x10°
of trypanosome and was treated with 40mcg/kg of
vitamin B12; Group E (enriched dose of vitamin
B12) was infected with 1x10° of trypanosome and
treated with 60mcg/kg of vitamin Bi2; Group F
(high dose of vitamin Bi2) was infected with
1x10° of trypanosome and treated with 80mcg/kg
of vitamin Bio; The treatment lasted for 14 days.
Blood samples were collected through the retro-
bulbar plexus of the medial canthus of the eye of
the rats. A microcapillary tube was inserted into
the canthus of the eye to puncture the retro-bulbar
plexus and thus enable the out flow of about 2ml
of blood into a clean test tube. The blood sample
was kept at room temperature for 30minutes to
clot. Afterwards, the test tube containing the
clotted blood sample was centrifuged at 3,000
revolutions per minute for 10 minutes using a
table centrifuge to enable a complete separation of
the serum from the clotted blood. The clear serum
supernatant was separated and stored in a clean

sample Dbottle for biochemical parameter
determinations.

Biochemical analysis
Electrolytes estimation (Sodium, Potassium
and Chloride)
Method: lon selective electrode analyser!4l,
ISE principle/ theory: The analyser utilises lon
Selective Electrode (ISE) technology. ISE is a
type of electrochemical sensor. It converts the ion
activity to the electric potential of the electrode.
The relation conforms to the NERST equation,
that the logarithm of the ion activity has a linear
relation with the electrode potential. In addition,
different electrode are sensitive to different ions,
for example sodium electrode is only sensitive to
Na ions and potassium electrode is only sensitive
to K ions and chloride electrode is only sensitive
to Cl ions. If K electrode, Na electrode and Cl
electrode are being combined together, the K ions,
Na ions, and CIl ions in the sample can be
measured at the same time. The key part of the
electrode is the sensitive membrane from the one
hand; it is in contact with the sample, responds to
the change of the concentration of certain ions in
the sample. On the other hand, it is in contact with
the internal filling solution, and converts the ionic
induction to the electronic conduction through a
silver thread i.e. internal electrode. In addition,
there is a reference electrode; there is also an
internal electrode. Its potential remains constant
when the concentration of the solution changes, so
it provides a reference point to measure the
potential differences.
The instrument measures the electrode potentials,
and the data is processed by the microprocessor,
to obtain the concentration of a given ion. The
measure method is called “standard comparison”.
It uses two kinds of standard solutions, one for
cablibration of the basic point, other for the
calibration of the slope. The result is obtained
from the potentials of the sample and two standard
solutions. Following are the equation;
Cx=Ca+EXP [(CEx-EA)/S] (1)

Es-EA
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S= (2)

Log (CB/CA)
Note:
Cx, EX; The concentration and potential of the
sample
Ca, EA; The concentration and potential of the
sample A
Cgs, EB; The concentration and potential of the
sample B

S; The slope of electrode

In order to improve the precision, the contents of
the standard solutions should be similar with
blood samples as much as possible.

Urea estimation was done by Urease - Berthelot
colorimetric method. Ten (10) microlitre of
sample, standard, control and distilled water was
pipette into test tube labeled sample, standard
control and blank respectively. Hundred (100)
microlitre of urea reagent 1 was added to all the
tubes and incubated at 37°C for 10 minutes. 250
microlitres of urea solutions 2 and 3 was added to
all the tubes, mixed and incubated at 37°C for 15
minutes. The absorbance of the sample, control
and standard were read at 546nm against the
content of the blank tube. The activity of sample
was calculated using the absorbance of sample
against absorbance of standard multiplied by
concentration of standard(*®],

Creatinine estimation was done by Jaffe’s
colorimetric method. Five hundred (500) millilitre
of sample, standard, control and distilled water
was pipette into test tube labeled sample, standard
control and blank respectively containing five
hundred (500) millilitre of trichloroacetic acid
(TCA). The contents were mixed and spun at
2500rpm for 10minutes. 1000 millilitre of
supernatant from each tube was added into
respectively labeled test tube containing 1000
millilitre of reagent mixture of Picric acid and
sodium hydroxide (500 millilitre each).The
contents were mixed and stand at 25°C for 20
minutes. The absorbance of the sample, control
and standard were read at 546nm against the
content of the blank tube. The concentration of

sample was calculated using the absorbance of
sample against absorbance of standard multiplied
by concentration of standard!€,

Statistical Analysis

The data was analyzed using statistical package
for social sciences (SPSS) version 20 for windows
and results were expressed as mean * standard
error of mean (mean £ SEM) while analysis of
variance (ANOVA) was used to determine the
difference  between  treatments.  Statistical
significance as obtained at p< 0.05.

Result

Tablel below, showed that there was a significant
increase (P<0.05) in the mean value of serum urea
(mmol/l), creatinine (mg/dl), sodium (mmol/l),
potassium (mmol/l) and chloride (mmol/l) in
trypanosome  infected group  (29.00%0.6,
4.00£0.35, 154.52+2.67, 20.74£13.59 and
129.23+0.23) respectively when compared to
control (13.55+£0.47, 1.25+0.65. 133.40+1.42,
2.15+0.02 and 101.18+1.43) respectively. The
diamenazene treated showed a significant increase
(P<0.05) in the mean value urea (mmol/l), sodium
(mmol/l), potassium (mmo/l), chloride (mmol/l)
and significant decrease in creatinine (md/dl)
(19.28+0.23, 138.30£1.50, 4.04£0.11,
1.0292+0.93 and 1.00+0.13) respectively when
compared to control (13.55+0.47,133.40+1.42,
2.15+0.02, 101.18+1.43 and  1.25+0.65)
respectively. The vitamin B12 treated group
showed a significant increase (P<0.05) in the
mean value of serum urea (mmol/l), creatinine
(mg/dl), sodium (mmol/l), potassium (mmol/l)
and chloride (mmol/l) in all doses; 40mcg
(22.28+0.72, 2.03+£0.34, 149.60+£1.38, 6.27+0.39
and 116.48+4.74), 60mcg (21.45+0.83, 2.10£0.14,
153.40+2.58, 5.77+0.26 and 119.28+7.80) and
80mcg (21.28+0.38, 2.50+0.27, 152.40+0.99,
6.22+0.39 and 111.95+2.94) respectively when
compared to the control group (13.55+0.47,
1.25+0.65, 133.40+1.42, 2.15+£0.02 and
101.18+1.43) respectively.
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Table 1: Effect of graded dose of Vitamin B12 on renal function of albino rats infected with Trypanosoma

brucei
Treatment Urea (mmol/l) Creatinine Sodium potassium Chloride
(mg/dl) (mmol/l) (mmol/l) (mmol/l)
Control 13.55+0.47 1.25+0.65 133.40+1.42 2.15+0.02 101.18+1.43
Trypanosome 29.00+0.65 4.13+0.34 154.52+1.50 20.74+13.59 129.23+0.99
Diaminiazeneaceturate 19.28+0.23 1.00£0.13 138.30+2.66 4.04+0.11 102,29+0.93
40mcg of vitamin B12 22.28+0.72 2.03+0.34 149.60+1.38 6.27+0.39 116.48+4.74
60mcg of vitamin B12 21.45+0.83 2.10+0.14 153.40+2.58 5.77+0.26 119.28+7.80
80mcg of vitamin B12 21.28+0.38 2.50+0.27 152.40+0.99 6.22+0.39 111.95+2.94
F 12.141 7.304 11.116 1.396 2.598
P 0.000 0.000 0.000 0.000 0.004
Table 2 Dbelow, showed that there was a 4.04+0.11, 102.29+0.93 and 1.00+0.13mg/dl)

significant increase (P<0.05) in the mean value of
serum urea (mmol/l), creatinine (mg/dl), sodium

(mmol/l), potassium (mmol/l) and chloride
(mmol/l) in trypanosome infected group
(29.00+0.65, 4.00+0.35, 154.52+2.67,

20.74+13.59 and 129.23+0.99) respectively when
compared to control (13.55+0.47, 1.25+0.65,
133,40+1.42, 2.15+0.02 and 101.18+1.43)
respectively. The diamenazene treated showed a
significant increase (P<0.05) in the mean value
urea, sodium, potassium, chloride and significant
decrease in creatinine (19.28+0.23, 138.30+1.50,

respectively  when compared to control
(13.55+0.47, 133.40+1.42 2.15+0.02, 101.18+1.43
and 1.25+0.65) respectively. The vitamin B12
treated group showed a significant increase
(P<0.05) in the mean value of serum urea,
creatinine, sodium, potassium and chloride
(21.67+0.37, 2.21+0.15, 1.52+1.10, 6.09+0.19 and
1.16+3.03) respectively when compared to the
control group (13.55+0.47, 1.25+0.65,
133.40+1.42, 2.15+0.02 and 101.18+1.43mmol/l)
respectively.

Table 2: Effect of Vitamin B12 on renal function of albino rats infected with Trypanosoma brucei

Treatment Urea Creatinine Sodium Potassium Chloride
(mmol/l) (mg/dl) (mmol/l) (mmol/) (mmol)
Control 13.55+0.47 1.25+0.65 133.40+1.42 2.15+0.02 101+1.43
Trypanosome 29.00£0.65 4.00+0.35 154.52+2.67 20.74+13.59 132.23+0.93
Diamenazine 19.28+0.23 1.00+0.13 138.30+1.50 4.04+0.11 102.29+0.99
Vitamin B 12 21.6740.37 2.21+0.15 152.17+1.10 6.09+0.19 115.90+3.03
F 32.530 16.210 26.600 5.670 7.220
P 0.000 0.000 0.000 0.000 0.000
Discussion sodium, potassium and chloride could involve

It was observed that infection with Trypanosoma
brucei brucei, caused increase in serum levels of
urea, Creatinine, sodium, potassium and chloride.
This agrees with the findings of Ismaila et al.["]
and Umar et al.[*® who reported increase in serum
levels of renal markers in  trypanosomiasis.
Increases in the levels of these paremeters are
indications of damage to the kidney!*® and several
workers have reported generalized degenerative
changes in Kkidney and other organs in
trypanosomiasisi?®?, The alterations observed in
the serum concentrations of the urea, creatinine,

many pathophysiological mechanisms(?2.

After treatment of Trypanosoma brucei brucei
with Vitamin B12 the result showed a significant
decrease (P<0.05) in the concentration of serum
urea, creatinine, sodium, potassium and chloride
when compared to the untreated group. The
decrease in the concentration of serum urea,
creatinine, sodium, potassium and chloride seen in
this study contrasted the work of Vanveilthuysen
et al”®! who reported an increased renal markers
concentration in  humans infected  with
Trypanosoma bruceigam biense. Decreased serum
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urea, creatinine, sodium, potassium and chloride
in the animals infected and treated with vitamin
B12, as evident in this study is similar to
observations found in other mammalian hosts
parasitized by trypanosome species and treated
with a trypanocidal; diminazene aceturate?l. The
result obtained in this present study also agrees
with the works of Herbert and Das'% who
reported on the Anti-parasitic effect of vitamin
B12 on Trypanosoma cruzi.

Conclusion

The study has shown that Vitamin B12 reversed
the increases ofurea, Creatinine, sodium,
potassium and chloride caused by Trypanosoma
brucei brucei.
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