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Abstract

Background: Myoglobinuric ARF is an example of intrinsic type of renal failure
induced by intramuscular injection of glycerol.

Materials and methods: this study has been conducted using 36 local domestic rabbits.
They were separated in to 6 groups, each one has been pre-treated with a test agent
(vitamin C and E, amlodipine, carvedilol and verapamil) 2 hours prior to
administration of glycerol. The changes in renal function have been followed up by
monitoring the levels of BUN, serum creatinine, K'and Na* after 3 and 7 days of the
induction.Results: pretreatment with vitamin C, vitamin E, carvedilol and verapamil
cause significant reduction in the levels of BUN, serum creatinine and K* and
significant elevation of serum Na‘*when compared with the control group. While
pretreatment with amlodipine causes significant elevation of BUN, serum creatinine
and K*. Conclusion: Vitamin C, E, carvedilol and verapamil have a significant
nephroprotective effect at the tested doses in this model of acute renal failure with a
possible use in prevention of acute renal failure.
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The nephroprotective effect of some vasodilators and vitamins in experimental model of
acute renal failure

Introduction:

Acute renal failure (ARF) is a
syndrome characterized by rapid
decline in glomerular filtration
rate (GFR), retention of
nitrogenous waste products, and
perturbation of extracellular
fluid volume with electrolytes
and acid-base homeostasis
Myoglobinuric  acute  renal
failure is an example of intrinsic
type of acute renal failure
resulting from damage of skeletal
muscles and release of muscle cell
contents, notably myoglobin, into
the circulation which can cause
acute deterioration in renal
function @Y. This study was
performed to explore the possible
nephroprotective action of some
vasodilators (carvedilol,

amlodipine and  verapamil),
vitamins (C and E) in
experimental model of
Myoglobinuric  acute  renal

failure.

Materials and Methods:
Thirty-six local domestic rabbits
of both sexes weighing 750-1000
grams were used in this
study.They were supplied by the
animal house of the College of
Medicine, Al-Nahrain University.
They were fed standard oxoid
pellets and were given water Ad
libitum. Each rabbit was kept in
a separate cage, which was
provided with a wire mesh floor
to avoid caprophagia. The
animals were separated into six

1

groups (each group contained six
animals). The groups were
treated by giving the tested
agents at 9 am. and were
injected with glycerol at 11 a.m
for induction of myoglobinuric
ARF. The effect of the tested
agents was studied on the light of
biochemical analysis of renal
function. The treatment
schedules were as follows:

Group One: the control group
received 5 ml of distilled water
orally 2 hours before induction of
ARF by glycerol (SM chemical-
Malaysia) in a dose of 9 ml/ Kg
intra-muscularly.

Group Two: was given vitamin C
(cetavit-Al-Shahba-I1raq) 250 mg/
Kg in a single daily dose orally
started two hours prior to
induction and continued for three
days post-induction.

Group Three: given vitamin E
(Himeco-Syria) 200 mg/ Kg in a
single daily dose orally started
two hours prior to induction and
continued for three days post-
induction.

Group Four: given amlodipine
besylate (AMADY-5 Ajanta-
India), 1.25 mg/ Kg as a single
dose orally given two hours prior
to induction

Group Five: given carvedilol
(Dila-cardic-Domina pharm-
Syria) 6.25 mg/ Kg as a single
dose orally two hour before
induction

Group Six: given verapamil
hydrochloride (Danistole, MBC-
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Syria) in a dose of 2.5 mg/ Kg
orally as a single dose two hour
before induction.

Blood samples were collected
from the marginal ear vein for
biochemical analysis of renal
function at 3 occasions, before
induction of ARF to determine
the normal values of blood urea
nitrogen (BUN), serum
creatinine, Na*, and K* by using
spectro-photometric method ¢, 3
days after induction and 7 days
after induction. The obtained
results were collected for analysis
and assessment.

Results:

The results of this study revealed
significant elevation in the levels
of blood urea nitrogen(BUN),
serum creatinine and K with
significant reduction of serum
Na® levels in control group as
compared to the levels of
preinduction state (see tablel, 2,
3,4,5).

The results of both group 2 and 3
showed significant decrease In
the levels of BUN (4.4+0.3,
4.5+0.4 versus 6.6£0.3 mmol/L),
serum.creatinine(105+2.8,
110+3.4 versus 150£2 pmol/L)
and serum. K' (3.5+0.2, 4+0.2
versus 5.4+0.3 mmol/L) (p<0.05)

v

and significant increase in serum.
Na“ levels (150+2.3, 155+3.4
versus 144+2.4 mmol/L) (p<0.05)
In comparison to the control
group after 3 days and7days the
latter were more evident.

The results of group 4 showed
significant increase in the levels
of BUN (8.3£0.7versus 6.6+0.3
mmol/L), serum-creatinine
(180£3.4 versus 1502 pmol/L)
and serum. K" (6.2+0.1versus
5.4+£0.3 mmol/L) (p<0.05) and
significant decrease in
serum.Na'levels (145+3.4 versus
144+2.4 mmol/L) (p<0.05) in
comparison to the control group
after 3 days. These figures were
more evident after 7 days.

The results of both group 5 and 6
showed significant lowering of
BUN (5.2£0.6, 4.7+0.1 versus
6.6+0.3 mmol/L), serum-
creatinine (107+4, 112+3.7 versus
150+2 pmol/L) and serum. K"
(4+£0.4, 4.2+0.3 versus 5.4+0.3
mmol/L) {p<0.05) and significant
increase in serum-Na’ levels
(159+2.5, 155+3.7 versus 144+2.4
mmol/L) (p<0.05) in comparison
to the control group after 3 days.
These figures were more evident
after 7 days. (See table 1, 2, 3, 4,
5).
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Discussion:
Myoglobin nephrotoxicity was
attributed to different

mechanisms including oxidative
stress in which oxygen free
radicals and reduction in the
antioxidant defense system were
found to be the main events. It
was  observed that  total
antioxidant levels decrease within
24 hours of induction with
spontaneous recuperation 72
hours after ©® in addition to
renal vasoconstriction!”, these
mechanisms justify treatment
election. In the model of acute
renal failure elevation of serum
creatinine from 66x+0.2 pmol/L
before induction to 150+2 umol/L
3 days after induction and then to
210+£22.8 pmol/L after 7 days
agreed with the results of ® who
reported that an increase in
plasma creatinine concentration
to greater than 200 pumol/L can
be considered as biochemical
confirmation to acute renal
failure.

The antioxidant vitamins C and
E (group 2 and 3) produced
significant nephropro-tection at
the tested doses. These results
were similar to that reported by
® who found that vitamin C is an
effective chemoprotecive agent
against cisplatin induced
nephrotoxicity in rats and to the
results reported by “® who
investigated the nephroprotective
effect of vitamin E in

TA

cyclosporine A induced
nephrotoxicity in rats.
Carvedilol (group 5) is beta and
alpha adrenoceptor blocking
agent with antioxidant effect
produced significant
nephroprotection at the tested
dose, this result agreed with that
of Y who reported that
carvedilol possess
nephroprotective potential effect
In cyclosporine induced
nephrotoxicity.

verapamil (group 6) is calcium
channel blocker with relatively
short period of hypotensive
effect, showed to have
nephroprotective effect in this
model of ARF that is similar to
that of nefidipine which was
successfully used in prevention of
contrast media induced
nephropathy *?.
Amlodipine(group 4), is another
calcium channel blocker, was
found to potentiate myoglobin
nephrotoxicity. This effect may
explained by prolonged
hypotension caused by
amlodipine( plasma half life 30-
50 hours) which may result in
renal hypoperfusion precipitating
further renal ischemia.

In conclusion, vitamin C and E,
carvedilol and verapamil have a
significant nephroprotective
effect at the tested doses in this
model of acute renal failure with
a possible use in prevention of
acute renal failure.
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Table (1): the mean BUN, serum creatinine, K" and Na" levels of the
tested animals measured before induction

Analyte Mean level
BUN 4 *
mmol/L
S. 65 +
creatinine | umol/L
S. K" 33
mmol/L
S. Na* 160 +
mmol/L

Table (2): mean BUN levels of the studied groups measured after
induction of ARF

Group Agent Dose BUN (mmol/ || BUN
L) after 3 || (mmol/
days L) after
7 days
1 Control: 9 6.6 £0.3 8.9+0.2
Glycerol ml/Kg
2 Vit. C 250 44+0.3 45+04
mg/Kg
3 Vit. E 200 45+04 5+£09
mg/Kg
4 Amlodipine 1.25 8.3x+0.7 1461
mg/Kg
5 Carvedilol 6.25 52+0.6 6.8+1.2
mg/Kg
6 Verapamil 2.5 47%0.1 51+0.2
mg/Kg

14
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Table (3): mean serum Creatinine levels of the studied groups
measured after induction of ARF

Group Agent Dose S. C r. |]S. C r
(Umol/L) after | ([Imol/L)
3 days after 7 days
1 Control: 9 ml/Kg 150 + 2 210 + 22.8
Glycerol
5 Vit. C 250 105+ 2.8 132 +£2.3
mg/Kg
3 Vit. E 200 110 + 3.4 130+ 2.5
mg/Kg
4 Amlodipine || 1.25 180 + 3.4 280+ 3.4
mg/Kg
5 Carvedilol 6.25 107 + 4 120+ 3.4
mg/Kg
5 Verapamil 2.5 112 + 3.7 134 £2.2
mg/Kg

Table (4): mean serum K+ levels of the studied groups measured

after induction of ARF

Group | Agent Dose S. K+ || S. K
(mmol/L) (mmol/L)
after 3 days after 7

days
1 Control: 9 ml/Kg 54+0.3 6.3+0.2
Glycerol

2 Vit. C 250 mg/Kg 35+0.2 504

3 Vit. E 200 mg/Kg 4+0.2 57+04

4 Amlodipine 1.25 mg/Kg 6.2+0.1 7203

5 Carvedilol 6.25 mg/Kg 4+04 45+0.3

6 Verapamil 2.5 mg/Kg 42+0.3 55+0.2
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Table (5): mean serum Na+ levels of the studied groups measured
after induction of ARF

Group Agent Dose S. Na || S. Na
(mmol/L) (mmol/L)
after 3 days after 7 days

1 Control: 9 ml/Kg 144+ 2.4 135+ 4.5

Glycerol

2 Vit. C 250 150+ 2.3 153+4.8

mg/Kg

3 Vit. E 200 155+ 3.4 150+ 2.8

mg/Kg

4 Amlodipine 1.25 145+ 34 135+ 34

mg/Kg

5 Carvedilol 6.25 159+ 25 150 £ 3.2

mg/Kg

6 Verapamil 2.5 155+ 3.7 153+ 3.7

mg/Kg
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Figure (1): mean BUN measured 7 days after induction
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Figure (2): mean serum Creatinine measured 7 days after induction
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Figure (3): mean serum K" measured 7 days after induction
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