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Abstract Although the pathogenesis of childhood MiNi,treduction
mal change nephrotic syndrome (MCNS) has not been

clearly defined, the current hypothesis favors an involvgpiighood minimal change nephrotic syndrome (MCNS)
ment of T cell dysfunction. The symptom onset and theg yena) disease characterized by heavy proteinuria and
relapse of MCNS are frequently associated with allergy,,aihuminemia with a minute “structaral change in
and increased IgE levels in sera. Since a T cell-dervsigmerylar membranes involving effacement of foot pro-
cytokine interleukin-4 (IL-4) plays a key role in the regusegses, |t has been postulated that a T cell-derived vascu-
lation of IgE production and allergic response, we inves; nermeability factor may be responsible for the altera-
tigated the role of IL-4 in the pathophysiology of MCNS;5n of glomerdlar permeability by modifying the charge
Using fluorescence-activated cell scanning we obseryedior " variety of lymphokines have been implicated
a significantly higher expression of CD23, the type i he pathophysiology of MCNS [1-8]. MCNS is fre-
IgE receptor (Fce RIl), on fresh B cells from active 4 ety associated with allergic symptoms such as bron-
MCNS patients 1=22) compared with age-matchedpig| asthma, allergic rhinitis, urticaria, atopic dermatitis,
healthy normal controlsn€12). The upregulation of 504 41 elevated serum IgE level. Relapse is frequently
CD23 correlates with greater IL-4 activity in the culturg,eceded by immunological stimuli, including vaccina-
supernatant of MCNS  peripheral blood lymphocyt§g, “infection, and bee stings, which would stimulate
(PBLs) than normal PBLs stimulated by mitogens, as @gnsitized lymphocytes to produce a number of highly
sessed by the CD23-inducing effect of the PBL supergsie cytokines [9-11]. Since interleukin-4 (IL-4) has
tant on tonsillar B cells. Furthermore, Northern blot arglq, recognized as a key cytokine regulating IgE pro-
reverse franscription-based polymerase chain reactigpiion, |gE receptor expression, and thus the allergic re-
analysis have revealed significantly elevated levels of Il5,n56 [12-16], we investigated the involvement of IL-4
4 mRNAs both in mitogen-stimulated and unstimulated {he pathogenesis of MCNS. We report a strong associ-
MCNS PBLs, compared with healthy normals or diseasgon of upregulation of CD23 expression, IL-4 activity,

controls with other renal disorders. Together these resultsy | .4 mRNA expression with the active nephrotic
strongly suggest that the upregulation of IL-4 in T cell§aie of MCNS.

may be part of the T cell dysfunction involved in MCNS.
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Upregulation Children with MCNS (=22, 19 males, 3 females, aged 3-12
years) were diagnosed by the age of onset and clinical responsive-
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Hospital. Statistical analysis was performed using Studetg'st. ger Mannheim), according to the manufacturers’ instructions. The
Values are given as the mean plus or minus standard deviation.products were then analyzed on a 1.5% agarose gel.

Preparation of tonsillar B cells and B cell culture
Results

Fresh human B cells were prepared from normal tonsillar tissue

with no signs of inflammation by Ficoll-Hypaque density gradieBecause the expression of CD23 is one of the most-

centrifugation and rosetting twice with 2-am|noethyllsothlourona%gominent phenotypic changes caused by IL-4, and

um bromide-treated sheep red blood cells. After removing adhgr- . - -
ent cells, 97% purity of B cells was obtained, as confirmed by D23 is considered a molecular marker of IL-4 activity

ti-Leu 16 and anti-Leu 4 (Becton Dickinson) staining. Purified EL2], we first measured the CD23 expression on fresh B
cells were cultured in RPMI media (GIBCO) containing 10% fetgklls from MCNS patients and normal subjects. mCD23
bovine serum (FBS) (Hyclone) 10 mM L-glutamine, 510 2-

mercaptoethanol, and antibiotics, in a humidified chamber sup- 199 -
plied with 5% CQ. (P<0.01)

Preparation of peripheral blood lymphocyte supernatants ~ 801 o
and CD23 induction assay &

(2]
Peripheral blood lymphocytes (PBLs) isolated from patients witt8 60 4
active MCNS and healthy normal children, using Ficoll-Hypaquegp o
were cultured for 48 h in the presence or absence of mitogeng,
phorbol myristate acetate (10 ng/ml) plus phytohemagglutinii s |8
(5 pg/ml). The culture supernatants were analyzed for CD23-ing 40 .
ducing activity to assess the IL-4 content. PBL supernatantg °
(5%-10%) were used to treat the purified tonsillar B cells (§x10 N 1 .
Antibody neutralizing assays were conducted using polyclona% . { ° .

neutralizing goat anti-human IL-4 antibodies (R and D systems) 20 °
mixed with recombinant human IL-4 [17] or T cell supernatants ] ° °

for 30 min at 37°C prior to treatment of B cells. The B cells were °

then cultured for 24 h, after which membrane CD23 (mCD23) ex- 0 Mean£SD = 18.4£6.0 Mean:SD - 42.2+121

pression was analyzed. Control MCNS  (P<0.01)
(n=12) (n=22)

mCD23 measurement Fig. 1 Levels of membrane CD23 (mCD23) on fresh B cells of
minimal change nephrotic syndromM@NS patients and normal

mCD23 expression of fresh and cultured B cells (Bxias ana- controls. B cells were isolated from peripheral blood lymphocytes
lyzed by double antibody staining with fluorescein isothiocyanatéBLs) of active MCNS patients and age-matched healthy con-
labelled anti-Leu 16 (pan B marker) and phycoerythrin-labellé®!s, and mCD23 positivity was determined by FACscan anlysis
anti-Leu 20 (CD23) antibodies (Becton Dickinson) in Hanks’ bal-

anced salt solution containing 3% FBS and 0.1% sodium azide )
30 min at 4°C, using a fluorescence-activated cell scanner (Fﬁ§ble 1 Changes of membrane CD23 (mCD23) levels upon re

L e onse following steroid therapy of minimal change nephrotic
scan, Becton Dickinson). mCD23 positivity among B cells was € indrome (MCNS) £

CD23 positive B cells

pressed as %100 (%). - —
total B cells Patient CD23 levels (% positivity) Changé
no.
Active stage Remission stage

IL-4 mRNA analysis

1 58.3 14.4 -
Cytoplasmic RNAs were isolated from fresh PBLs or from thos@ 48.7 42.3 -
treated with PMA (40 ng/ml) plus ionomycin (400 ng/ml) for 3 47.5 27.7 -
24 h, using the method of Chirgwin et al. [18]. For Northern blot4 45.1 20.0 -
10 pg of total RNA from each preparation was separated on a 196 43.9 38.2 -
agarose-formaldehyde gel, transferred to nylon membranes (Gette- 37.8 32.0 -
screen Plus, New England Nuclear), and hybridized with a full? 28.4 22.5 -
length human IL-4 [550-base pair (bp)] cDNA probe [17] labelled 24.9 15.3 -
with [0-32P]dCTP (Amersham, 3,000 Ci/mmol) at a specific activ-9 25.3 111 -
ity of 5x1C cpm/ug. RNA concentration was determined by optit0 22.8 38.4 +
cal density measurement and the amount of RNA loaded onto 1he 37.1 53.0 +

gel was confirmed by ethidium bromide staining. A 540-bp

BanHI fragment of adenosine phosphoribosy! transferase prob® cells were isolated from peripheral blood lymphocytes of

[19] was also used as an internal control to normalize the amoM@NS patients during the active stage prior to steroid therapy and

of mRNA in each lane. during remission 2 weeks after steroid therapy mCD23 positivity
Reverse transcription-polymerase chain reaction (RT-PC&)ong total B cells was determined by FACscan analysis

analysis was performed with total RNAs isolated from untreatedPatients were treated with prednisolone 60 nigder day in di-

fresh PBLs of MCNS patients and normals to assess the levelided doses until 2 weeks after response

IL-4 transcripts, using human IL-4 primers’ (fprimer, 3 cAll values represent the mean of three independent determina-

CGGCAACTTTTGACCACGGACACAAGTGCGATA 3 and 3 tions, and SBx10% of the mean

primer, 3 ACGTACTCTGGTTGGCTTCCTTCACAGGACAG '3 d(-) represents decrease and (+) represents increase in CD23 level

in the IL-4 Amplimer set (Clontech) and an RT-PCR kit (Boehrirfellowing steroid therap,
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sible molecular marker of steroid-responsive MCNS.
In order to investigate whether the increased mCD23
expression on MCNS B cells is associated with a high
Control MCNS potential of MCNS T cells to produce and secrete IL-4,
(n=5) (n=10) we assessed the IL-4 activity in the culture supernatant
Fig. 2 The CD23-inducing effect of supernatants of PBLs fro f PBLS. stimulated Wlt.h T C.ell mltogens. Figure 2 shows
MCNS patients and normal controls cultured in the absencel@gt While the CD23-inducing activity of supernatants
presence of mitogens [phytohemagglutinitH@) and phorbol from untreated PBLs was very low, and basically not dif-
myristate acetatePMA)]. The PBL supernatants were added tferent between MCNS patients and controls (mean 5.5%
tonsillar B cells ata final concentration _of 5%. All valuoes repregy. 2.7%), there was a noticeable increase of CD23-in-
ent a mean of triplicate cultures and SD is less than 10% of mezﬂwucing activity in the PBL supernatants of MCNS pa-
tients compared with normals upon mitogen treatment
expression was significantly higher in active MCN@nean 20.1% vs. 5.1%). The CD23-inducing activity of
(meantSD=42.2%+12.1%) than in normal controthese PBL supernatants were effectively inhibited (up to
(meantSD=18.4%+6.0%) (Fig. 1). Among 22 MCN&bout 70%) by polyclonal anti-IL-4 antibody, indicating
patients analyzed, 10 had a history of atopy or high seat the CD23-inducing effect is primarily due to IL-4
rum IgE levels at the time of diagnosis and samplingecreted by the activated MCNS PBLs (Fig. 3).
However, these patients did not necessarily show higheWe then analyzed the IL-4 gene expression in these
mCD23 expression than other patients. mitogen-stimulated PBLs. When total cellular RNAs, iso-

= 407 The patients shown in Fig. 1 were those analyzed dur-
% [ without mitogen ing the active phase of MCNS prior to steroid treatment.
£ 557 W with mitogen (PHA 5 ug/mi + PMA 10 ng/m) Among the 22 patients treated, a follow-up analysis was
& 30- conducted with steroid-responsive patiemts1(l) during

g the remission stage after 2 weeks off corticosteroids. The
3 251 CD23 expression was markedly decreased in most of
2 these initial responders (9 of 11), but subsequently in-
a 207 creased in 2 patients (Table 1). These results indicate a
g ] close association of CD23 with the active nephrotic state.
§ Interestingly, the 2 patients with increased CD23 levels
é 101 had a relapse soon thereafter, suggesting CD23 as a pos-
c

;‘i’

®

Fig. 3A, B Blocking effect of

anti-interleukin-4 [L-4) anti- IL-4 o-IL-4 CD23-positive B cells Inhibition by
body on the CD23-inducing ac- | (200 U/ml) 10 20 30 40 50 60 70 80 90 100 | @-IL-4 (%)
tivity of culture supernatants of ‘ : : : : ‘ ‘ ‘ ‘ ‘

mitogen-treated MCNS PBLs. _ _ m NA

Purified tonsillar B cells were
treated with 200 U/ml IL-4K)
or 5% culture supernatants of + -
unstimulated MCNS PBLs or
MCNS PBLs stimulated with
PHA and PMA B), in the ab- + 100 ng/ml | 56
sense or presense of polyclonal
anti-human IL-4 antibodies.
mCD23 positivity was then de- - 500 ng/mi F %
termined. After titration of anti-
IL-4 as inA, an antibody con-
centration of 500 ng/ml was

NA

used for the neutralizing assay |patient | PBL superna- | o-IL-4 CD23-positive B cells Inhibition by
in B. Control IgG employed as no. | tant mitogen |(500 ng/ml) o-IL-4 (%)
a negative control had no inhib- treatment 10 20 30 40
itory effects. All values repres- ‘ ‘ ‘ ‘
ent a mean of triplicate cultures - B NA
and SD is less than 10% of 1 * - NA
mean.NA, Not applicabl- + + 67
- - NA
2 + - NA
+ + 64
- - NA
3 + - NA
+ + 58
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Fig. 5 Reverse transcription-polymerase chain reaction (RT-PCR)
188 analysis of IL-4 transcript in fresh PBLs of MCNS versus con-
trols. Cytoplasmic RNAs, isolated from fresh PBLs of active
MCNS patients (M9-M12) and age-matched normal subjects
(C9-C12) were used as templates for RT-PCR. The 344-base pair
(bp) IL-4 transcript is indicated by aarrow. M.W., Molecular
weight standard<$?.C., positive PCR control for IL-4 transcrnt

A"cefgh
M7 D7 D8 M8

4 not produce any detectable hybridization signal (data not

- ' i <—IL-4 shown). Since it would be important to know whether the

MCNS PBLs from the active nephrotic state constitutive-
ly express higher levels of IL-4 than normal PBLs, we

a b oc d then conducted RT-PCR, a more-sensitive assay, using
fresh untreated PBLs (Fig. 5). By employing two IL-4
5 primers, which upon PCR produce a 344-bp IL-4 tran-
% 8 o 8 ~—APRT script, higher levels of IL-4 were observed in MCNS
PBLs (M9-M12) than in age-matched controls
(C9-C12).
a b c d

B

Fig. 4A, B Northern blot analysis of IL-4 mRNA levels. PBLsDiscussion

from MCNS (M1-M8), normal controls (C1 and C2), and disease

controls (D7 and D8 for focal segmental glomerulosclerosis agihce Shalhoub [1] proposed that MCNS represents a
lg/\ nephropathy, ][teSpeﬁt.'Vhe'y;twelr e stimlated by PMA and lohgeneralized disorder of T cells, resulting in production of
mycin for , after which cytoplasmic s were isolate ; . e

Northern analysis. The same numbers (e.g., C1 and M1, or C7 Agous humoral faCtOrS and Cyt_Ok'n_eS’ S|gn|f|cant prq-
D7) represent the age-matched groups_-4 mRNA levels in the gress has been made in the eIumdapon of the mechanism
mitogen-treated PBLs of MCNS versus contrdlep, Northern and pathogenesis of MCNS. In particular, abnormal cel-
autoradiogram of IL-4bottom ethidium bromide-stained RNA |y|ar immune responses have been described, such as im-

gel. B IL-4 mRNA levels in the mitogen-treated PBLs of MCNS_ . - : : B
versus disease control$op, Northern autoradiogram for IL-4;Sp"jllred lymphocyte blastogenesis, alteration in lympho

bottom Northern autoradiogram for adenosine phosphoribo¥te subsets, and incregsed suppressor T cell activities
transferase APRT). The membrane used for IL-4 analysis waf2]. More recently, a variety of lymphokines have been

stripped after hybridization and reprobed with an APRT cDNAnplicated in MCNS, some of which may alter the glom-
probe for the internal contral erular anionic state, inducing a change in membrane per-
meability. Since active MCNS is frequently associated
lated from both MCNS PBLs and normal PBLs treatedth allergy, atopy, or high serum IgE levels, we investi-
with mitogens, were subjected to Northern hybridizatiayated the role of IL-4 in the pathophysiology of MCNS.
with an IL-4 cDNA probe (Fig. 4A), a strikingly higher Our results clearly show that the expression of CD23,
expression of IL-4 mRNA (0.65 kilobases) was observad easily assayable marker of IL-4 activity, is significant-
with MCNS (M1-M6) compared with normal samplefy higher on fresh B cells of active MCNS patients than
(C1 and C2). In order to assess whether the increaséaalthy normal controls (Fig. 1). It was interesting to
IL-4 gene expression is unique to MCNS or common mote, among intial steroid responders, a general decrease
other nephrotic diseases, PBL samples of FSGS and WfACD23 levels in the remission stage following steroid
nephropathy patients were also analyzed. IL-4 mRNRAerapy (Table 1). This, together with the observation
was almost undectectable in these patients (D7 and D&t the 2 patients with subsequently increased CD23
(Fig. 4B) and comparable to that of normal controls Qdvels soon relapsed, suggests that CD23 level is an indi-
and C2. The mCD23 levels on B cells of these diseasdor for steroid-responsive MCNS. However, a well-
controls were also normal, ranging from 18% to 25%. controlled study should be conducted with a larger num-
While these data indicate that MCNS T cells havebar of MCNS patients to confirm this.
greater capacity to induce IL-4 upon mitogenic stimula- The increased expression of CD23 on MCNS B cells
tion, the RNAs isolated from fresh untreated PBLs dgkems to be due to the greater potential of MCNS T cells
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to produce biologically active IL-4, as assessed by In conclusion, although considerable work remains to
CD23-inducing ability of PBL supernatants (Fig. 2). Tbe done to define the pathophysiology of MCNS, our re-
confirm that the CD23-inducing properties of the PB&ults strongly suggest that MCNS is a T cell disorder in-
supernatant represent IL-4 activity, blocking effects wblving overexpression of IL-4, and that the upregulation
neutralizing anti-1L-4 antibody were examined; this pr@f IL-4 and CD23 may constitute, at least in part, the
duced an effective but not complete blockage of CD23wolecular basis of the T cell abnormality associated with
inducing activity (Fig. 3). Although we can not rule ouMCNS.
the possibility that the remaining activity is due to other
cytokines capable of inducing CD23 expression, such%&gwlffgr%eqﬂheenti I)tléz Stélgi)(/er\:vczs Sé%%poétr?diri]ggﬁrzt byF:)%Sneda;tCiQn
IL-13 [8, 20, 21], our results indicate that IL-4 constSer 0 90040374 01-3 and 971-0507-308.2).
tutes the majority of CD23-inducing activity in the su-
pernatant of MCNS PBLs stimulated by mitogens.

The Northern blot analysis clearly demonstrated that
IL-4 gene expression was induced in MCNS PBLs IRaferences
mitogenic stimuli to a much greater extent than in heal-
thy normals (Fig. 4A) and disease controls with other ret. Shalhoub RJ (1974) Pathogenesis of lipoid nephrosis: a disor-
nal disorders with nephrotic syndrome (Fig. 4B). This %gf glfoT-SleEszggggcf;-&aggﬁ;uiﬁﬂ—:iiginar H Bakkaodlu A
Squ.eStS that the '”Creff‘sed IL-4_produc§|on IS no_t a geg]'KalrJlsu?E (1§94) T-cell’subsets, i’nterleﬂkin-z Feceptor gxpre’s-
eral immune abnormality associated with a variety of sjon and production of interleukin-2 in minimal change neph-
nephrotic syndromes, but is characteristic of MCNS. Fi- rotic syndrome. Pediatr Nephrol 8:649—652
nally, RT-PCR analysis using RNAs isolated from un3. Fodor P, Saitua MT, Rodriguez Z, Gonzales B, Schlesinger L

i i ; i i (1982) T-cell dysfunction in minimal change nephrotic syn-
stimulated fresh PBLs (Fig. 5) has provided direct evi drome of childhood. Am J Dis Child 136713717

de_nce that MCNS PBLs not only have a gre_ater CapaCiEYTaube D, Brown Z, Williams DG (1984) Impaired lymphocyte
to induce the IL-4 gene, but also express a higher level ofand suppressor cell function in minimal change nephropathy,
IL-4 transcript. This would, in effect, result in enhanced membranous nephropathy and focal glomerulosclerosis. Clin
IL-4 production and elevated IL-4 activity in the sera OL% ggm;‘;‘eﬁﬂ%ﬁ(—l&a A regulatory system for soluble immune
MCNS patients, which in part supports the study of Neu- response suppressor production in steroid-responsive nephrotic
haus et al. [7]. _ syndrome. Kidney Int 38:123-128

It appears that the enhanced IL-4 production bg. Heslan J-M J, Branellec Al, Pilatte Y, Lang P, Lagrue G
MCNS T cells can result in the upregulation of CD23 on (1991) Differentiation between vascular permeability factor
B cells. A good correlation was found between the level and IL-2 in lymphocyte supernatants from patients with mini-

. Sl L I ch hroti d . Clin E I I
of mCD23 expression and IL-4 production in the majority 3‘6"‘?15;:_?836 nephrofic syndrome = Immuno

of patients analyzed. However, it is not clear whether. Neuhaus TJ, Wadhwa M, Callard R, Barret TM (1995) In-
such increased IL-4 activity is primarily responsible for creased IL-2, IL-4 and interferon-gamma (IFN-gamma) in ste-

the elevated serum IgE level often observed in MCNS pa- rlc(’)igj?gsﬁi;’g nephrotic - syndrome. Clin  Exp Immunol
tients. Other cytokines or factors that synergize or inhibj kimata H, Fujimoto M, Furusho K (1995) Involvement of in-

the action of IL-4 would play a modulatory role in the terleukin (IL)-13, but not IL-4, in spontaneous IgE and 19gG4
IgE response in these patients. Interfeyamhich coun- production in nephrotic syndrome. Eur J Immunol
ter-regulates many of the IL-4-induced responses, inclug-2551497—1501

. . . Rytnad DA (1995) Onset of the nephrotic syndrome during a
ing IgE production and CD23 (FcRIl) expression [15, re)f;ction to b(ee sti%g. Stanford Med FIi%ull 13:2%4—233 J

16, 22] would be expected to be important in the conti@). Meadow SR, Sarsfield JK (1981) Steroid-responsive nephrotic
of MCNS. We are thus expanding our studies on MCNS syndrome and allergy: clinical studies. Arch Dis Child
to cytokines involved in Thl and Th2 regulation. 56:509-516

; ; 41. Lagrue G, Laurent G, Hirbec G (1993) Serum IgE in primary
Although the upregulation of CD23 observed in thist glomerular disease. Nephron 36:5-9

study may simply reflect the increased IL-4 activity iy Defance T, Aubry JP, Rousset F, Banbervlient B, Bonnefoy JY,
MCNS patients, an emerging role of CD23 in IgE-depen- Arai N, Takebe Y, Yotoka T, Lee F, Arai K, Vries JE de, Banc-
dent allergen presentation and the subsequent activatiorereau J (1987) Human recombinant IL-4 induces Rd re-

A- i ; ceptor (CD23) on normal human B lymphocytes. J Exp Med
of IL-4-producing T cells suggests that CD23 functions 160:1495-1448

as a key regulator in the |L=4|9E/CD2_3—’IL'4_aUtO' 13. Kehry RM, Yamashita LC (1989) Low-affinity IgE re-
crine loop, and thus may be involved in certain allergy- ceptor(CD23) function on mouse B cells: role in IgE-depen-
associated disorders [13, 23]. The upregulation of CD23dent antigen focusing. Proc Natl Acad Sci USA 86: 7550—

by IL-4 associated with the active stage of MCNS may 7560

. . . 4. Ganchat J-F, Lebman DA, Coffman RL, Gascan H, Vries JE
in turn further potentiate IL-4 production through T ceft™ ;2 (1990) Structure and expression of germti@nscripts in

activation. While we have ShOWU IL-4 production i human B cells induced by interleukin 4 to switch to IgE pro-
MCNS but not other nephrotic diseases, whether IL-4 duction. J Exp Med 172:463-468

plays a causative role in the pathogenesis of MCNS ilé-JUjjO K, RenZdH, tAbIe Jk,(1292) Igect(eased ir;ter,fergn garptma
- : : P and increased interleukin-4 production in atopic dermatitis

mains to be investigated. The ”?'“a' appro_ach_to a.ddresspromote IgE synthesis. J Allergy Clin Immunol 90:323-331

this issue would be the analysis of IL-4 in biopsies @ Rousset F, Robert J, Andary M, Bonnin JP, Souillet G, Chreten

MCNS patients. I, Briere F, Pene J, Vries JE de (1991) Shifts in interleukin-4
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munol 87:58-69 21. Punnoneu J, Aversa G, Cocks BG, McKenzie ANJ, Menon S,
17. Yang Y, Yoon SR, Lee CE, Pyun KH (1992) Production, puri- Zurawski G, Waal Malefyt R de, Vries JE de (1993) Interleu-
fication and immunomodulatory action &.coli-derived re- kin 13 induces interleukin-4-independent IgE synthesis and

combinant human interleukin-4. Korean Biochem J 25:66—72 CD23 expression by human B cells. Proc Natl Acad Sci USA
18. Chirgwin JM, Przybyla AE, MacDonald RJ, Rutter WJ (1979) 90:3730-3734
Isolation of biologically active ribonucleic acid from sourceg2. Lee CE, Yoon SR, Pyun KH (1993) Mechanism of interfgron-
enriched in ribonuclease. Biochemistry 16:4743-4749 down-regulation of the interleukin-4-induced EQRII/CD23
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Acute changes in urine protein excretion

may predict chronic ifosfamide nephrotoxicity:
a preliminary observation

Losartan, an angiotensin Il type 1 receptor
antagonist, lowers hematocrit in posttransplant
erythrocytosis

Cancer Chemother Pharmacol (1998) 41:413-416
J Am Soc Nephrol (1998) 9:1104-1108

Purpose To evaluate proteinuria occurring early after ifosfamide
The mechanism by which angiotensin-converting enzyme inhiliterapy and to assess the use of changes in proteinuria in the pre-
tors reduce red cell mass in renal transplant recipients with erydiction of severe chronic nephrotoxicity.
rocytosis is unclear. To examine the role of angiotensin Il in tivéethods One-dimensional sodium dodecyl sulphate polyacryla-
disorder, losartan (a competitive antagonist of the angiotensinmide gel electrophoresis was used to characterize urine protein ex-
type 1 [AT,] receptor) was administered to 23 patients with erytleretion in 12 children with solid tumours before and after the first
rocytosis. Fourteen patients took 25 mg/d for 8 wk; nine othersurse of ifosfamide treatment, and in 24 healthy children. Chron-
were treated with 50 mg/d for 8 wk. Hematocrit decreased framnephrotoxicity was evaluated at 6 months after ifosfamide treat-
0.527+0.027 to 0.487+0.045 after 8 wk<0.01) — by at least 0.04 ment and graded as none, mild, moderate or severe.
in 19 patients. Decrement in hematocrit in the initial 8 wk of theResults Urine from healthy children and from 10 of 12 patients
apy was significantly greater in patients administered 50 mdidfore ifosfamide therapy showed a protein band with a molecular
than in patients on 25 mg/d. Twelve of 14 patients initially treateceight (95.4 kDa) corresponding to that of Tamm-Horsfall protein
with 25 mg/d showed a small change in hematocrit; the dose vas no lower molecular weight proteins. After the first course of
increased to 50 mg/d for 8 more wk. Hematocrit decreased frdosfamide this 95.4-kDa protein was lost in six of ten patients
0.528+0.030 before losartan treatment to 0.483+0.055 after 16 wikh a concomitant appearance of a low molecular weight protein-
(P<0.01). After therapy, serum erythropoietin significantly desria (<70 kDa) in eight. Tamm-Horsfall protein was lost in two of
creased in eight patients with elevated baseline levels, but nofiva patients who subsequently developed no or mild nephrotoxici-
15 patients with normal baseline levels; however, hematocrit sig-and in four of five patients who subsequently developed moder-
nificantly decreased in both groups. Losartan was withdrawn in & or severe nephrotoxicity.
patients; hematocrit increased from 0.440+0.057 to 0.495+0.0d6nclusionsEarly subclinical changes in urine protein excretion
after 8.9+7.5 wk IP<0.001), without change in serum erythropoieafter ifosfamide, manifested by a loss of Tamm-Horsfall protein
tin. Thus, specific blockade of ATeceptors inhibited erythropoi- excretion, may be predictive of subsequent chronic nephrotoxicity.
esis, suggesting a pathogenic role for angiotensin Il in posttrans-
plant erythrocytosis.



