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SUMMARY:
This article studies the action of mycophenolate mofetil

(Cell-Cept) on the rates of cell immunity, the level of
proteinuria. There was also determined its safe usage in
patients with chronic glomerulonephritis concomitant by ne-
phrotic syndrome and the preserved renal function. Cell-Cept
was proved to be successfully used in the immunosuppres-
sive therapy of patients with membranous glomerulonephri-
tis, as it is easily endured by patients and it has no consider-
able side effects. No valuable positive alterations were found
in patients with focal segmental glomerulosclerosis after Cell-
Cept administration during 6 months.

INTRODUCTION
During the last 5 years the incidence of chronic

glomerulonephritis grows in Ukraine. In 2003 chronic glomer-
ulonephritis was registered in 30652 patients and its
distribution reached 80.8 per 100000 adults [1].

Chronic glomerulonephritis is the most frequent
cause in development of chronic renal failure and invalid-
ism of nephrologic patients. The steroidal and cytostatic
treatment frequently causes severe side effects [2]. In some
morphological variants of chronic glomerulonephritis corti-
costeroids are non effective, and cytostatics inhibit not only
the immune cells but others too (blood-forming, gonadal,
intestine epithelial cells).

Therefore recently much attention is paid in patients
with chronic glomerulonephritis concomitant by nephrotic
syndrome  to the study of probable usage of  mycopheno-
late mofetil (Cell-Cept), the cytostatic effect of  which is
mainly limited by lymphocytes, that provides immunosup-
pression without inhibition of bone marrow cells and, as a
result, the satisfactory acceptability of the drug, the smaller
spectrum and incidence of side effects [3, 4, 5, 6, 8, 13, 17].

Cell-Cept is a specific selective inhibitor of inosine
monophosphate dehydrogenase  which participates in syn-
thesis of purine and exerts the basic cytostatic action on
lymphocytes, as the proliferation of T- and B- lymphocytes
mainly depends on the purine synthesis [3, 7, 11, 13, 15].

Nowadays there is no enough data about Cell-Cept
application in the treatment of immuno-mediated pathology,
except for the successful application of this drug in trans-
plantology. But even the small number of the publicated
results both experimental [7, 12] and clinical [4, 9, 10, 14, 16]

testifies to the expediency of studying the efficacy of Cell-
Cept in prevention of progressing renal insufficiency in
chronic glomerulonephritis.

The aim of this study was to investigate the effect
of  Cell-Cept on the indices of cellular immunity, the pro-
teinuria level, and to define its harmless usage in patients
with chronic glomerulonephritis concomitant by nephrotic
syndrome and the preserved renal function.

MATERIALS AND METHODS
Eighteen patients with chronic glomerulonephritis

concomitant by nephrotic syndrome and preserved renal
function were studied. The diagnostic verification was based
on the evaluation of patients’ complaints, anamnesis, clinical
and laboratory findings, and on the instrumental examination
of kidneys, the evidences of renal punch biopsy. The group
of patients consisted of 11 men and 7 women aged from 21
to 59 years. The comparative group included patients with
chronic glomerulonephritis concomitant by nephrotic syn-
drome before Cell-Cept administration. Cell-Cept was pre-
scribed to the majority of patients under study after the
failed treatment with other immunosuppressants
(Prednisolone, Cyclophosphan). The patients were selected
at random and examined in dynamics after 3 and 6 months
of Cell-Cept therapy.

The punch biopsy of kidneys revealed 13 patients
with membranous, 2 – with mesangioproliferative glomeru-
lonephritis and 3 – with focal segmental glomerulosclerosis.

Cell-Cept was prescribed at a dose of 2 g per day.
The number of lymphocytes, which expressed on
membranes the corresponding antigens (CD4, CD8, CD54,
CD95), was determined in patients’ blood with the help of
monoclonal antibodies of the companies “Ñîðáåíò” (Russia)
and “Coltage” (USA) using the method of indirect immun-
ofluorescence. The level of pro-inflammatory cytokine
interferon-ã (INF-γ) and anti- inflammatory interleukin-10 (IL-
10) was determined through the immunoenzymatic method
using the test system IMMUNOTECH (France).

Every patient underwent the urine analysis for the
level of diurnal proteinuria, as the latter prognosticates the
continued progress of chronic glomerulonephritis,
activating the development of interstitial fibrosis.

The Student’s t-test was used for statistical process-
ing of the data.
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RESULTS AND DISCUSSION
The  resultant data showed that by the end of the

3rd  month of the  Cell-Cept therapy the majority of patients
had decreased 2 times their proteinuria levels and
appreciably reduced edema without diuretics (Fig. 1).

As the Table shows, CD4 and CD8 also statistically
changed by the end of the 6 month treatment.

The INF-γ indices decreased 2 times by the end of
the 6 month therapy but remained still far from normal (nor-
mal 20,2+1,1). Probably, the long-term interstitial infiltration
stipulates the stable INF-γ increase in patients with chronic
glomerulonephritis. On the other hand, the INF-γ increase
during the period, when the sings of sclerosing in renal tis-
sue appear, can indicate its antisclerotic action, that is dem-
onstrated by some experimental works.

The level of anti-inflammatory IL-10 increases twice
but still remains far from normal (normal – 200,1+3,4).

Analyzing separately the patients with mesangiopro-
liferative glomerulonephritis and those with focal segmental
glomerulosclerosis, it can be noted that in the patients with
mesangioproliferative glomerulonephritis the changes in the
immune indices and proteinuria level statistically did not dif-
fer from the indices of patients with membranous glomeru-
lonephritis (Figs 2, 3).

Fig. 1. Dynamics of 24h proteinuria  during 6 month
treatment with Cell-Cept in patients with membranous
glomerulonephritis.

The general state of patients and their quality of life
was much better.

In studying the CD-markers of T-lymphocytes the
positive dynamics of the immune response was noted even
after the 3rd  month of treatment with Cell-Cept and the ap-
proach  of these indices to normal after 6 months of its ap-
plication was also registered. Thus, if the level of CD54 ac-
tivator of T-lymphocytes in the control group was 28, 4+0,9
(normal 16,9+0,9) and that of pro-apoptotic factor CD95 was
19,8+0,6 (normal 11,3+0,6) then by the end of the sixth
month of treatment CD54 and CD95 demonstrated verisimi-
lar change – 18,7+0,6 and 12,5+0,4, respectively (Table 1.).

Table 1. Changes of immune indices under Cell-Cept
effect in patients with chronic glomerulonephritis concomi-
tant by nephrotic syndrome  (n, M+m)

Groups of patients

Immune Control Cell-Cept Cell-Cept
indices 3 months 6 months

(n=18) (n=13) (n=13)

CD4 (%) 24,3 +1,1 28,1 +1,2 29,4 +1,4

CD8 (%) 30,1+1,3 27,2+1,3 18,4+1,1*

CD54 (%) 28,4+0,9 24,2+0,6 18,7+0,6*

CD95 (%) 19,8+0,6 17,5+1,0 12,5+0,4*

INF-γ (pg/ml) 97,8 +1,1 77,2+1,2* 49,5+1,3*

IL-10 (pg/ml) 67,7+1,9 95,8+2,2* 106,9+2,5*

Note:    * - <0,05 compared to control

Fig. 2. Dynamics of immune indices depending on the
term of  Cell-Cept application in patients with mesangiopro-
liferative glomerulonephritis .

Fig. 3. Dynamics  of 24h proteinuria during 6 month
treatment with Cell-Cept in patients with mesangioprolifer-
ative glomerulonephritis.

But the patients with focal segmental glomeruloscle-
rosis experienced some improvement, though the changes
in the immunity indices and 24h proteinuria statistically dif-
fered from the control group (Figs 4, 5).
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Fig. 4. Dynamics of immune indices depending on the
term of Cell-Cept application in patients with focal segmen-
tal glomerulosclerosis.
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Fig. 5. Dynamics of 24h proteinuria during 6 month
treatment with Cell-Cept in patients with focal segmental
glomerulosclerosis.

It should be noted that a complication from intake of
Cell-Cept was seen in 1 patient, manifested by pain and dys-
functions in joints. The rest of patients were free of side
effects and complications.

So, under the effect of Cell-Cept during 6 months of
its application the impaired immune status of patients with
chronic glomerulonephritis concomitant by nephrotic syn-
drome improves and this is mostly visible in patients with
membranous glomerulonephritis. The correction of pro-in-
flammatory and anti- inflammatory immune factors promotes
the drop in activity of  inflammatory process in kidneys, that
is testified by statistical reduction of proteinuria.

CONCLUSIONS
1. Cell-Cept can be successfully used in the immu-

nosuppressive therapy of patients with membranous glomer-
ulonephritis complicated by nephrotic syndrome as a remedy
of choice.

2. Patients with focal segmental glomerulosclerosis
showed no considerable positive changes after 6 months
intake of Cell-Cept.

3. Cell-Cept is easily endured by patients: no con-
siderable complications or side effects were found after its
6 month application.
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