Thai J Pharmacol ,1997;19 (1) i

ANTIOXIDANT VITAMINS AND LIPID PEROXIDATION
ABNORMALITIES I | THAI PATIENTS WITH
CHRONIC RENAL FAILURE

Kanlaya Tiensong !, Chaweewan Prucksunand !, Leena Ong-ajyoothl,
Sompong Ong-ajyooth zPanya Khunawat ' and ~ iwat Wimolwattanapan L

'Department of Pharmacology ; *Division Nephrology, Department of Medicine;
*Department of Biochemistry. Faculty of Medicine Siriraj Hospital ,Mahidol University.

ABSTRACT

Oxidative stress has been shown from other publications to play an importance
role in pathogenesis of renal disease and the progress of the disease up to end stage. The
present study was performed in 54 Thai chronic renal failure (CRF) patients with oxidative
stress status and was compared to 32 normal subjects. The results revealed that CRF patients
were deficient in red blood cell a-tocopherol(vitamin E). These patients had higher rates of
lipid peroxidation and were highly susceptible to red cell hemolysis. The results thus
confirmed the existence of impaired antioxidant system. Our study also suggested that oral
supplementation of a-tocopherol in chronic renal failure patients should be further study.
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INTRODUCTION

It has been conceived that reactive
oxygen species(ROS) play a major role as
mediators of tissue injury in both immune-
inflammatory process and ischemia®".
More recently, the reactive oxygen species
were considered to involved in the
pathogenesis of renal injury and
glomerulonephritis as well®. ROS can be
generated from activated infiltrating blood
cells and from renal cells
themselves™ . They invade the renal tissue
and induce renal cell injury. The injury is
not only directer frrm the govicyg affnnt ~F
ROS but also rrom tne work load of
remnant kidney™®. ROS react with the
membrane lipids and may contribute in the
kidney cell injury. This results in the
increase of whole-kidney } DA
(Malondialdehyde) content. The MDA
represents an index of peroxidation of
polyunsaturated fatty acid by ROS ,which
is considered to be quantitative indicators
of the peroxidation reaction of ROS®).

In Thailand, the CRF remains a
major medical problem because of its
increasing incidence and high costs of long
term dialysis program and transplantation.
However, very little information on
oxidative stress and the importance of
antioxidant vitamins in Thai chronic renal
failure patients is available. For these
reasons, the present work was investigated
on the oxidative stress, lipid peroxidation
products and the antioxidant capacity such
as antioxidant vitamins, in Thai chronic
renal disease patients with varying degrees
of renal dysfunction. Thai chronic renal
failure patients from both out-and in-
patients of Medicine Department, Siriraj
Hospital were enrolled in this study with
informed consents. For the purpose of
comparison, healthy volunteers from
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hospital staff and personnels were
constituted as normal control group.

MATERIALS AND METHODS

The experiment was studied in 54
chronic renal failure patients (19 males and
35 females),age range from 20 to 72 years
(average 45.77 1 14.26) recruited with
informed consents. All subjects were free
from diabetes mellitus, chronic respiratory
insufficiency, intercurrent infection,
hepatic disorder, alcohol ingestion and
cigarette smoking. None of them had either
b'- ¢ -r plasma transfusioi ‘uring the last
3 months preceding the study. Iron and
vitamins supplements were stopped 2
weeks before blood and urine
determinations. The subjects were divided
into 5 groups according to severity of the
renal failure, represented by serum
creatinine levels. : Group I = serum
creatinine < 2 mg/dl. ; Group II = serum
creatinine >2 up to 4 mg/dl ; Group III =
serum creatinine >4 up to 8 mg/dl; Group
IV = serum creatinine >8 up to 12 mg/dl
and Group V = serum creatinine > i2 mg/
dl.

There were 33 cases of
glomerulonephritis, 11 cases of
nephrosclerosis, 7 cases of chronic
tubulointerstitial nephritis, 1 case of
polycystic kidney disease and 2 cases of
unclassified etiology. Thirty-two healthy
volunteers (16 males and 16 females), aged
from 18 to 50 years(average 30.69  8.63)
were as controls. Fresh and heparinized
blood samples were obtained for the
plasma and urine lipid peroxide were
determined by malondialdehyde (MDA)
formation®”. The erythrocyte and plasma
antioxidant vitamins were performed by
using high per >rmance liquid
chromatography®¥). All results are
expressed as the mean + SD. .atistical






DISCUSSION

The present study implied the
existence of impaired antioxidant systems
in Thai chronic renal failure patients as the
results of their were compared to that of
the normal subjects. The reduced red blood
cell vitamin E levels corresponded with
prior results'® . Our data indicated that
CRF patients has a higher rate of lipid
peroxidation.The lipid peroxidation pro-
duct : MDA per nephron was increased
significantly in both plasma and urine.

Plasma a-tocopherol (vitamin E) is
readily influenced by the plasma lipid
concentration!. Our results agreed with
previous ‘publication indicating that the
plasma levels of o-tocopherol are in
normal range in Thai chronic renal failure.
Our results also confirmed the assumption
- that the content of a-tocopherol in red
blood cells is significantly lower than in
the normal level, Dietary deficiency in o-
tocopherol leads to decrease GFR, nephron
enlargement and tubulointerstitial
disease!'. There are several works
focused on the increased usage of o-
tocopherol by red blood cell membrane in
such patient!'?. Studies on the depletion of
a-tocopherol on the hematopoietic system
of several species has showed the changes
in red blood cell mass, red cell size , and
the sensitivity of the red cell to hyperoxia
and peroxide™®,

o.-Tocopherol status has been
traditionally determined by measuring
plasma o-tocopherol levels but only a few
investigation of a-tocopherol levels in red
cells was obtained owing to technical
difficulties of the assay"'®. Erythrocytes a-
tocopherol may be good indicators of a-
tocopherol nutritional status and refect the
content of o-tocopherol in membranes*®.
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CONCLUSION

The result of the present study
should be concluded that Thai chronic
renal failure patients were subjected to
oxidative stress as indicated by deficiency
in a-tocopherol in red blood cell and
increasing of lipid peroxidation. Suffering
from o-tocopherol deficiency or under
prooxidant stress has been claimed to
biochemical and subcellular damage by
lipid peroxidation!'®. Oxidative damage to
polyunsaturated lipids in tissue membranes
(lipid peroxidation), a free radical process,
is a widely accepted mechanism for
cellular injury. Malondialdehyde is one of
the products of lipid peroxidation which
appears to be produced in relatively
constant proportion to lipid peroxidation. It
is therefore a good indicator of the rate of
lipid peroxidation'®. Our study also
suggested that oral supplementation of a-
tocopherol in chronic renal failure patients
should be further study.
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