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The Potential Role of Sympathetic Nerve Activity
in the Development of Diabetic Nephropathy

K. Strojek

Diabetic nephropathy is one of the direst complications of diabetes. Progress in medical science has led to introduction of
adequate therapeutic methods that can significantly reduce the incidence of this complication, but cannot entirely prevent it. In
the recent period much attention was dedicated to the role of excessive activation of the sympathetic nervous system (SNS) in
pathogenesis of kidney diseases. The results of experimental and clinical studies reveal that renal affect is associated with in-
creased activity of the SNS, which may lead to progressive multiorgan injury. However, application of drugs inhibiting the
activity of the SN results in lowering of the rate of development of systemic lesions and progression of the glomerulopathy.
Preliminary clinical data show that application of moxonidine, SNS inhibitor, in non-hypotensive doses in normotensive pa-
tients with type 1 diabetes and microalbuminuria results in decrease of urinary albumin excretion. Non-hypotensive effect of
moxonidine, leading to decrease in the progression of diabetic nephropathy, should be confirmed in large clinical trials. Admin-
istration of SNS-inhibiting drugs may then become a new therapeutic option in prevention of microangiopathic diabetic com-
plications. J Clin Basic Cardiol 2001; 4: 183-184.
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pplication of insulin for the treatment of diabetes

mellitus resulted in life extension of diabetic patients.
However, it did not prevent them from the development of
late complications, which often result in disability, decrease
in comfort of life and shortening of life expectancy. Diabetic
nephropathy is one of the microangiopathic complications.
According to epidemiological data it develops in over 30 % of
patients with type 1 diabetes [1]. Recent analyses reveal the
decrease in incidence of nephropathy below 10 % in cases of
patients treated for over 15 years [2]. Reduction of incidence
of diabetic nephropathy is associated with improvement of
metabolic control, obtained by the result of widespread ad-
ministration of intensive insulin therapy [3]. Nevertheless,
diabetic nephropathy can develop in a significant number of
patients, eventually leading to end-stage renal disease.

Microalbuminuria is the earliest symptom of incipient ne-
phropathy in patients with type 1 diabetes [4]. This term is
defined as persistently increased urinary excretion of albu-
mins over a level of 30 mg/24 hours [5]. In accordance with
natural history of the nephropathy, microalbuminuria is ac-
companied by increased arterial pressure [6]. Aggressive anti-
hypertensive treatment of patients with early diabetic renal
injury is fundamental in prevention of development of the
more advanced stages of nephropathy [7]. It has been con-
firmed in numerous studies that ACE inhibitors have addi-
tional protective impact on the kidneys. There is a consensus
placing these drugs in first-line treatment of hypertension in
diabetic patients [8, 9]. In spite of ever more perfect methods
of pharmacotherapy the progression of renal damage is ob-
served in a significant number of patients. Search for addi-
tional pharmacological methods of preventing this progres-
sion seems to be of great value.

In recent years increasing attention was paid to the role of
activation of the sympathetic nervous system. Hypertension
accompanying chronic renal failure CRF may be associated
with intensified activation of the SNS. Ye et al. demonstrated
in an experiment conducted on 5/6 nephrectomised rats —
being the experimental model of renal affect — that nor-
adrenaline turnover and secretion is elevated in posterior nu-
clei of the hypothalamus in comparison to control animals

[10]. The kidneys are equipped with a rich network of baro-
and chemoreceptors [11, 12], while efferent renal nerves are
connected with the central nervous system (CNS), responsi-
ble for the regulation of the arterial pressure [13]. Activation
of the hypothalamic nuclei may thus be related to kidney-
generated impulses. Campese et al. [10, 14, 15] demonstrated
that in chronic renal ablation model, activation of baro- and
chemoreceptors generates stimulating signals, which are next
transmitted to the hypothalamus, causing increased local
turnover of catecholamines and induction of the intensified
efferent sympathetic traffic. This sympathetic system activa-
tion series in the experimental model may explain the in-
crease in arterial pressure associated with renal affect. This
theory is confirmed by observed normalisation of arterial
pressure in animal model after bilateral nephrectomy result-
ing in elimination of efferent stimuli in the CNS [16].

Thus arises the question whether pharmacological inhibi-
tion of the sympathetic nervous system activity could not de-
crease the progression of glomerulopathy.

Moxonidine, an agonist of I1-imidazole receptors, is one
of the drugs that inhibit sympathetic activity. It causes the in-
hibition of sympathetic activity both in the experimental and
clinical model [17] and it acts predominantly on the central
level [18]. Main clinical effect of moxonidine is decrease in
arterial pressure [19]. The question is whether inhibition of
the sympathetic system can result in additional, other than
hypotensive, clinical effects. Preliminary data from experi-
mental studies point to such a possibility. Aman et al. meas-
ured the progression of renal damage in a group of subtotally
nephrectomized rats [20]. In the group of rats receiving low
doses of moxonidine the progression of lesions was signifi-
cantly decreased, with lower gromerulosclerosis index and
vascular injury index, in comparison to rats receiving pla-
cebo. The protective effect of moxonidine in this experimen-
tal model was independent from its hypotensive action. The
values of arterial pressure measured telemetrically in animals
both on moxonidine and placebo were comparable. Gro-
merulosclerosis-inhibiting effect is not unique for moxo-
nidine. In the experimental model similar results were ob-
tained with metoprolol [21]. Such data confirm the signifi-
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cant role of the sympathetic nervous system in the progres-
sion of organ injury and point to potentially new options of
pharmacotherapy [22].

Preliminary clinical data on the role of sympathetic nerv-
ous system blockade in prevention of diabetic nephropathy
were also obtained [23]. The study we performed comprised
15 patients with type I diabetes, with microalbuminuria and
normal arterial pressure. The patients received alternately ei-
ther moxonidine 0.2 mg bid or placebo for 3 weeks. After
every observation period 24 hour ABPM and albumin secre-
tion were measured. The dose applied in our study, carried
out on normotensive patients, did not modify the values of
arterial pressure. Significant decrease of urinary albumin ex-
cretion was observed in patients on moxonidine versus pla-
cebo. This short 3-week observation does not definitely con-
firm the protective effect of sympathetic nervous system
blockade in progression of nephropathy. However, it has
been demonstrated for the first time that administration of
drugs inhibiting the SNS may be a novel therapeutic option
in prevention of nephropathy.

In summary it should be stressed that in spite of significant
progress in medical sciences observed in recent years the de-
velopment of nephropathy in diabetic patients cannot be pre-
vented. Aggressive therapy aimed at maintenance of
normoglycaemia and normotension slows down the develop-
ment of ESRD in the course of nephropathy. However, addi-
tional therapeutic methods that can altogether stop the pro-
gression of nephropathy should be developed. Recently
growing attention is dedicated to the role of sympathetic
nervous system activation in pathogenesis of organ damage
induction. Data from experimental studies and preliminary
clinical reports suggest that application of moxonidine may
be beneficial in treatment of diabetic patients with early
stages of nephropathy. Further studies on larger groups of pa-
tients with diabetic renal damage are necessary for complete
confirmation of preventive effect of sympathetic nervous sys-
tem blockade.

References:

1. Andersen AR, Christiansen JS, Andersen JK, Kreiner S, Deckert T. Diabetic
nephropathy in type I (insulin-dependent) diabetes: an epidemiological
study. Diabetologia 1983; 25: 496-501.

2. Bojestig M, Arnqvist HJ, Hermansson G, Karlberg BE, Ludvigson J. Declin-
ing incidence of nephropathy in insulin-dependent diabetes mellitus. N Engl
J Med 1994; 330: 15-8.

w

o

[}

~

o]

Nel

10.

1

—

12.

13.

20.

21.

22.

23.

. The Diabetic Control and Complications Trial Research Group. The effect of

intensive treatment of diabetes on the development and progression of long-
term complications in insulin-dependent diabetes mellitus. N Engl ] Med
1993; 329: 977-86.

. Mogensen CE. Mictoalbuminuria and kidney function in diabetes: notes on

methods, interpretation and classification. In: WL Clarke, J Larner, SL Pohl
(eds). Methods in diabetes research, volume II: Clinical Methods. John Wiley
& Sons, New York, Chichester, Brisbane, Toronto, Singapore, 1986; 611-31.
Feldt-Rasmussen B, Borch-Johnsen K, Decker T, Jensen G, Jensen JS.
Microalbuminuria: and important diagnostic tool. ] Diabetic Compl 1994; 8:
137-45.

. Ritz E, Orth SR. Nephropathy in patients with type 1 diabetes mellitus. N

Engl J Med 1999; 341: 1127-33.

. Parving HH, Andersen AR, Smidt UM, Hommej E, Mathiesen ER, Svendsen

PA. Effect of antihypertensive treatment on kidney function in diabetic neph-
ropathy. Br Med J 1987; 294: 1443-7.

. Mogensen CE, Keane WF, Bennett PH, Jerums G, Parving HH, Passa P. Pre-

vention of diabetic renal disease with special reference to microalbuminuria.
Lancet 1995; 21: 1080—4.

. 1999 World Health Organization-International Society of Hypertension

Guidelines for the Management of Hypertension. Guidelines Sub-Commit-
tee. Blood Press Supl 1999; 1: 9-43.

Ye S, Ozgur B, Campese V. Renal afferent impulses, the posterior hypothalamus,
and hypertension in rats with chronic renal failure. Kidney Int 1997; 51: 722-7.

. Recordati G, Moss NG, Genovisi S, Rogenes P. Renal chemoreceptors. J

Auton Nerv Syst 1981; 3: 237-51.

Katholi RE. Renal nerves and hypertension: an update. Fed Proc 1985; 44:
2846-50.

Calaresu FR, Ciriello J. Renal afferent nerves affect discharge rate of medul-
lary and hypothalamic single units in cat. ] Auton Nerv Syst 1981; 3: 311-20.

. Campese VM, Kogosow E. Renal afferent denervation prevents hypertension

in rats with chronic renal failure. Hypertension 1995; 25: 878-82.

. Campese VM, Kogosow E, Koss M. Renal afferent denervation prevents hy-

pertension in the renal ablation model of chronic renal failure in the rat. Am J
Kidney Dis 1995; 26: 861-5.

. Campese VM. Neurogenic factors and hypertension in renal disease. Kidney

Int 2000; 57 (Suppl 75): S2-S6.

. Schachter M. Moxonidine: a review of safety and tolerability after seven years

of clinical experience. ] Hypertens 1999; 17 (Suppl 3): 37-9.

. Nurminen M], Culman J, Haass M, Chung O, Unger T. Effect of

moxonidine on blood pressure and sympathetic tone in conscious spontane-
ously hypertensive rats. Eur ] Pharmacol 1998; 362: 61-7.

. Chrisp P, Faulds D. Moxonidine: a review of its pharmacology, and therapeu-

tic use in essential hypertension. Drugs 1992; 44: 993-1012.

Amann K, Rump LC, Simonavicience A, Oberhauser V, Wessels S, Orth SR,
Gross ML, Koch A, Biclenberg GW, van Kats JP, Ehmke H, Mall G, Ritz E.
Effects of low dose sympathetic inhibition on glomerulosclerosis and albuminu-
ria in subtotally nephrectomized rats. ] Am Soc Nephrol 2000; 11: 1469-78.
Koch A, Amann K, Gross ML. Glomerulosclerosis and progression — the ef-
fect of non-hypotensive doses of o- and B-blockers and their combination.
Am Soc Nephrol 1999; 10: 662 (abstract).

Orth S, Amann K, Strojek K, Ritz E. Sympathetic overactivity and arterial
hypertyension in renal failure. Nephrol Dial Transplant 2001; 16 (Suppl 1): 67-9.
Strojek K, Grzeszczak W, Gorska J, Leschinger MI, Ritz E. Lowering of
microalbuminuria in diabetic patients by a sympathoplegic agent: novel ap-
proach to prevent progression of diabetic nephropathy? J Am Soc Nephrol
2001; 12: 602-5.



Mitteilungen aus der Redaktion

Besuchen Sie unsere
zeitschriftenubergreifende Datenbank

I Bilddatenbank VI Artikeldatenbank VI Fallberichte

e-Journal-Abo
Beziehen Sie die elektronischen Ausgaben dieser Zeitschrift hier.
Die Lieferung umfasst 4-5 Ausgaben pro Jahr zzgl. allfalliger Sonderhefte.
Unsere e-Journale stehen als PDF-Datei zur Verfiugung und sind auf den meisten der markt-
ublichen e-Book-Readern, Tablets sowie auf iPad funktionsfahig.

I Bestellung e-Journal-Abo

Haftungsausschluss

Die in unseren Webseiten publizierten Informationen richten sich ausschlieBlich an geprifte
und autorisierte medizinische Berufsgruppen und entbinden nicht von der arztlichen Sorg-
faltspflicht sowie von einer ausflhrlichen Patientenaufklarung tber therapeutische Optionen
und deren Wirkungen bzw. Nebenwirkungen. Die entsprechenden Angaben werden von den
Autoren mit der grof3ten Sorgfalt recherchiert und zusammengestellt. Die angegebenen Do-
sierungen sind im Einzelfall anhand der Fachinformationen zu Gberprifen. Weder die Autoren,
noch die tragenden Gesellschaften noch der Verlag Gbernehmen irgendwelche Haftungsan-
spruche.

Bitte beachten Sie auch diese Seiten:
Impressum Disclaimers & Copyright Datenschutzerklarung



http://www.kup.at/impressum/index.html
http://www.kup.at/impressum/disclaimer.html
http://www.kup.at/impressum/datenschutz.html
http://www.kup.at/cgi-bin/gratis-abo.pl
http://www.kup.at/db/abbildungen.html
http://www.kup.at/db/index.html
http://www.kup.at/db/index.html
http://www.kup.at/abo/index.html

