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Abstract

The omega-3 polyunsaturated fatty acids in fish oil have been shown to produce beneficial
effects, such as a reduction in blood pressure, proteinuria, lipid levels and inflammation. Aggregated
immunoglobulin A obtained from IgA nephropathy patients induced greater oxygen free radicals in
polymorphonuclear leukocytes than other glomerulopathy. All of which may affect the course of IgA
nephropathy.

Twenty-three adult patients with biopsy proven IgA nephropathy, with proteinuria more than
1 g/day, serum creatinine less than 3 mg/dl and blood pressure control less than 130/80 mmHg were
given omega-3 polyunsaturated fatty acids (PUFA) in the form of an Omacor® capsule 4 g/day equi-
valent to eicosapentaenoic acid (EPA) 1.88 g and docosahexaenoic acid (DHA) 1.48 g for 6 months. A
3 to 6 month follow-up was planned, with monthly evaluations of the patients.

By six months, the serum triglyceride was significantly reduced (143.45 + 62.65 vs 91 + 42.89
mg/dl, p = 0.002), serum cholesterol was also reduced but not statistically significant (234.16 + 56.29 vs
219.76 £ 51.25 mg/dl, p = 0.07). There was a trend of increased serum high density lipoprotein (HDL)-
cholesterol (39.26 x 10.56 vs 42.72 + 8.37 mg/dl, p = 0.056). Urine beta-2-microglobulin was elevated
in IgA patients and decreased statistically significant after 3 months (453 + 580 vs 308 + 274 ug/24 h,
p < 0.001) and 6 months of fish oil therapy (453 + 580 vs 142 + 182, p < 0.03) while urine N-acetyl-
glucosaminidase (NAG) was of no significant difference both before and after fish oil administration
(21 £10vs 22 + 10 and 21 £ 9 U/24 h, p = 0.08). Plasma malondialdehyde (MDA), the end product of
oxidative stress was statistically, significantly decreased (1.09 £ 0.51 vs 0.89 + 0.49 nmol/L, p = 0.003).
The study did not show any change in blood pressure, proteinuria, or serum creatinine,

The authors conclude from the results of this study that patients with idiopathic IgA nephro-
pathy with proteinuria and mildly reduced GFR did not benefit from short-term treatment with 4 g per
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day of omega-3 PUFA regarding the total protein excretion and glomerular filtration rate (GFR), but
the advantage was the improvement in tubular dysfunction, lipid profiles, and oxidative stress.
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IgA nephropathy, previously known as
Berger’s disease(!) thought to be a benign condition
of macroscopic hematuria associated with upper res-
piratory infections, is now regarded as a major cause
of end-stage renal disease. Longer observation showed
that 15 per cent to 30 per cent of these patients pro-
gress to end stage renal failure after 20 years of clini-
cal manifestations(2-4). Several approaches to treat-
ment have been promoted, including gluten-free diets,
tonsillectomies, dipyridamole, phenytoin, steroids,
cyclosporine, angiotensin-converting enzyme inhibi-
tors and mycophenolate mofetil(4-6). Because the
pathogenesis remains enigmatic, therapy to amelio-
rate disease progression cannot be disease-specific.
Drugs that slow disease progression are becoming
available, including omega-3 (n-3) fatty acids.

In 1984, Hamazaki et al{7) reported that
therapy with omega-3 fatty acids, in the form of fish
oil, preserved renal function in individuals with IgA
nephropathy. The active ingredient of fish oil was
considered to be responsible for reducing circulating
immune complexes and lowering triglycerides and
platelet aggregation. Several studies have demon-
strated the role of oxidant injury in IgA nephropathy
(8-10) and fish oil has been found to reduce oxidative
stress(11), Therefore, the authors designed this study
to investigate the effects of fish oil on renal functions,

oxidative stress, and lipid profiles in patients with IgA
nephropathy.

MATERIAL AND METHOD
Patients and study design

All 23 adult patients whose renal biopsy
revealed IgA nephropathy with proteinuria more than
1 g/day and serum creatinine less than 3 mg/dl and
blood pressure controlled 130/80 mmHg without angio-
tensin converting enzyme inhibitors (ACEI) were
enrolled in this study. The exclusion criteria was renal
allergy to marine products, low platelets and platelet
dysfunction, concomitant antiplatelets or anticoagu-
lant, chronic liver disease and chronic obstruction lung
disease.

Blood and urine collection were performed
before starting the treatment and at the end of 3 and 6
months. They included 24 hour urine protein, urine beta-
2-microglobulin(12) and N-acetyl-glucosaminidase
(NAG)(13), serum urea nitrogen, creatinine, choles-
terol, triglycerides, HDL-cholesterol, and end product
of lipid peroxidation: malondialdehyde (MDA)(14),

Omacor® was obtained from the ASTRA
ZENECA pharmacy, each capsule contained eico-
sapentaenoic acid (EPA) 0.468 g and docosahexaenoic
acid (DHA) 0.34 g and 2 capsules twice daily for 6
months were administered to each patient.
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Statistical analysis Table 1. Baseline characteristics of the IgA patients.
All case record files were evaluated an
. . d Age (yr) 3339+ 8.8
analyzed using the SPSS program for window pack- e sex (%) 26
ages. The data is presented as mean + SD or per cent.  Hypertension (%) 43
Student’s t-test or ANOVA was used for analysis of B‘°°§ Pre?,suze Ho) 234t
. . stolic (mm 3+
contmuogs vanalﬁeg The p-value of less than 0.05 D)i'astolic (mm}fg) 78+ 12
was considered significant. 24 h urine protein (g/day) 2.67+1.62
Creatinine clearance (ml/min) 7745+ 314
Plasma creatinine (mg/dl) 1.32+0.70
RESULTS . o . Plasma total cholesterol (mg/dl) 2276 +59
Baseline characteristics of the IgA patients  Plasma triglycerides (mg/dl) 161 +55
are shown in Table 1. Most of them were female with ~ Plasma HDL-cholesterol (mg/dl) 392+106

hypertension of 43 per cent, the mean proteinuria was
2.67 + 1.62 g per day and serum creatinine was 1.32 +
0.7 mg/dl.

Proteinuria, urinary enzymes and creatinine
clearance

Of the 23 patients who received fish oil
therapy for 6 months, the blood pressure was reduced
compared with the control period but there was no
statistical significance. The patients tolerated the fish
oil without any side effects. The level of proteinuria,
plasma creatinine, and creatinine clearance was not
statistically significantly different compared to the
run-in period as shown in Table 2.

Urinary enzymes, beta-2-microglobulin and
NAG were measured in IgA patients during fish oil
therapy which revealed a difference in beta-2-micro-
globulin excretion before and after 3, 6 months treat-
ment (453.4 + 580 vs 308 + 274 and 142 + 182, p =
0.36, p = 0.03, respectively) as shown in Fig. | and
Table 2. There was no statistically significant diffe-
rence in urine NAG.

Effect of fish oil and oxidative stress

In the present study the authors measured
malondialdehyde (MDA) the end product of oxida-
tive stress, as in the plasma of IgA patients which
showed decreased level of MDA which was statisti-
cally significant. The low value was already observed
after 2 weeks of fish oil treatment and continued to 6
months (1.22 £ 0.57 vs 0.88 + 0.49 mmol/L, p <0.003)
as shown in Table 2.

Effect of fish oil on lipid profiles

The cholesterol levels in IgA patients were
not high but the triglycerides were increased from the
beginning of the study. However, after 6 months of
fish oil treatment, both the cholesterol and trigly-
cerides were decreased and HDL-cholesterol was also
increased. But only the triglycerides were statistically
significantly decreased compared to the control period
(143.45 £ 62.65 vs 91 + 42, p < 0.002) as shown in
Table 3.

Table 2. Change in blood pressure, serum creatinine, creatinine clearance, plasma MDA,
proteinuria, urine fym and NAG after 3 and 6 months of fish oil administration
(n =23).
Month 0 Month 3 Month 6
BP
Systolic (mmHg) 123+ 11 121 £ 11 118 +9
Diastolic (mmHg) 78+ 12 76+ 8 75+9
Proteinuria (g/day) 2.67 +1.63 228+23 2.29+2.5
Plasma creatinine (mg/dl) 1.32+0.7 1.37 +£0.78 1.14 £ 0.75
Cer (ml/min) 77.44 +31.42 74.62 £ 30.73 73.56 +29.32
Plasma MDA (mmol/L) 1.22 +0.57 1.13+£0.7 0.88 + 0.49*
Urine Bzm (ug/24 h) 453.4 + 580 308 + 207 142 + 182*
Urine NAG (U/24 h) 219+ 104 2234102 21.5+9.7

*p < 0.05 compared to month 0
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Fig. 1. Urine beta-2-microglobulin after fish oil
therapy in IgA patients.

DISCUSSION

Recently, Donadio et al(15) reported in a
double-blinded study, in a large consortium of IgA
patients associated with proteinuria of more than 1 g/
d. that 2-year fish oil supplementation reduced the
proteinuria and retarded renal progression. However,
several other studies showed lack of such a renopro-
tective effect of fish 0il(16-18), In the present study,
the authors could not demonstrate a decrease in pro-
teinuria or improvement in creatinine clearance after
6 months of fish oil therapy. It could be that the time
was too short to see the benefit of fish oil. The active
element in fish oil is omega-3 polyunsaturated fatty
acid(Z:15). It could be reasoned that an increase in the
renal content of eicosapentaenoic acid reduced arachi-
donic acid availability for thomboxane production and
promoted series 5 leukotrienes and series 3 prostag-
landins with subsequent suppression of glomerular
inflammatory reaction and scarring. In the present
study the authors observed that there was a trend of
reduction in proteinuria but of no statistical signifi-
cance. As well as the level of blood pressure which
seemed to decrease but was of no statistical signifi-
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cance. The triglycerides level was markedly reduced
after fish oil which could be seen after only 2 weeks
fish oil supplementation. The average reduction was
40 per cent which corresponded with other previous
reports(19-21)_ The effect of fish oil on triglyceride
reduction involved an increase in lipolysis, beta-oxida-
tion, a decrease in synthesis of triglycerides, VLDL,
and small dense low density lipoprotein (LDL)(19-21).
The study of Syrjénen et al(22) showed that hyper-
triglyceridemia at the time of diagnosis of IgA nephro-
pathy was important and sometimes an underestimated
predictor of poor outcome in IgA nephropathy. The
observation of an association between hypertriglyceri-
demia and progression of IgA nephropathy is in agree-
ment with the findings of Samuelsson et al(23,24),
The authors could not demonstrate a change in choles-
terol and HDL-cholesterol in the present study. In the
present study, the authors also found elevated urine
beta-2-microglobulin, which was the marker for tubular
dysfunction from the beginning of the study and it was
reduced after 3 and 6 months of fish oil treatment.
The pathogenesis of IgA nephropathy might involve
tubular cells and cause tubular damage, reversed by
omega-3 PUFA shown in the present study. Urine
NAG was rather less specific than beta-2-microglo-
bulin and did not show any statistically significant dif-
ference.

Oxidative stress has been found in leuko-
cytes(25), mesangial cells(26) in human IgA nephro-
pathy and in rat macrophages(27) in experimental IgA
nephropathy. The severity of proteinuria in patients
with IgA nephropathy has been correlated to increased
superéxide production(28). Recently, several evidences
supported. the concept that the pathogenesis of IgA
nephropathy is related to free radical injury(25,28),
Therefore, fish oil supplementation in the present
study showed reduction of malondialdehyde, which
may account for part or of the beneficial effects. The
present study was the first study to’demonstrate that
fish oil could reduce the MDA level. The rational for
using fish oil in IgA nephropathy is based on experi-

Table 3. Effect of fish oil on lipid profiles.

Lipid profiles (mg/dl) Month 0 Month 3 Month 6
Total cholesterol 227+59 218 +43 221 + 46
Triglycerides 160 + 55 93 + 46* 94 + 43*
HDL-cholesterol 39+ 10 39+9 41 +8

* p <0.002
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mental studies in vitro and vito that omega-3 PUFA
incorporated in cell membrane phospholipids to pro-
duce favorable eicosanoid product when lipid peroxi-
dation occurs in the glomerular basement membranes:
thomboxane A3 and leukotrienes Bg. Both had less
chemo tactic factors for leukocytes, less vasocon-
striction and mesangial cell contraction(29:30), The
omega-3 PUFA also inhibits production of the pro-
inflammatory cytokines interleukin-1 and tumor necro-
sis factor by mononuclear cells. Therefore, free radi-
cals from leukocytes and macrophages were inhibited
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which led to less oxidant injury shown in this study.
The present findings support the importance of fish
oil in the reduction of tubular dysfunction, oxidative
stress and hypertriglyceridemia. Prolonged treatment
should be explored for more beneficial effects in IgA
nephropathy.
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