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Urinary osmolarity in late stage nephritis 
and nephrosis
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U rin a ry  o sm o la rity  w as s tu d ied  w ith  th e  D D A V P te s t  in  30 ch ild ren  
in  th e  la te  s tag e  o f  g lo m eru lo n ep h ritis  o r nephrosis sy n d ro m e, a n d  in  12 
co n tro l ch ild ren . A  re s tr ic tio n  o f  th e  co n cen tra tin g  a b il ity  o f  th e  k id n ey  
w as d em o n s tra ted  in  th e  cases accom pan ied  by  re s id u a l sy m p to m s , in 
com parison  to  th e  h e a lth y  ch ild ren  a n d  to  th e  p a tie n ts  in  la s tin g  rem ission . 
In  th e  cases ex am in ed  h is to log ica lly , tu b u la r  dam age co rrespond ing  to  th e  
func tiona l change  could  be d em o n s tra ted .

In  modern paediatric nephrology, 
one of the most im portant dilemmas 
is the assessment of the  clinical 
significance of nephrosis and glomer­
ulonephritis of various origins. This 
is particularly true in the final stages 
of the disease, when the patien t is in 
an acceptably good general condition, 
and  the  traditional renal function 
tests are normal or only slightly 
pathological, bu t the patien t excretes 
protein with the urine, and m ay have 
periodical microscopic haem aturia.

We have studied the ex ten t to 
which urinary osmolarity determ ina­
tion in the DDAVP test m ay be of 
assistance in the assessment of such 
diseases, especially in periods when 
slight residual symptoms are still 
exhibited.

P a t i e n t s  a n d  M e t h o d s

E x a m in a tio n s  w ere m ad e  on  42 ch ild ren  
ra n g in g  in  age from  2 to  17 y ea rs . I n  30

cases th e re  w as g lo m eru lo n ep h ritis  o r a  
sy n d ro m e  o f  nephrosis; th e y  w ere d is tr ib ­
u te d  a s  follows:

Id io p a th ic  nep h ro tic  sy n d ro m e  (m in i­
m a l change): 6 cases.

D iffuse, progressive focal sclerosis in  a  
p re -u raem ic  s ta te : 1 case.

M em branop ro life ra tive  g lo m eru lo n ep h ri­
tis :  1 case.

M esangial p ro life ra tive  (or se lero tiz ing ) 
g lo m eru loneph ritis : 5 cases. *

H e p a to re n a l synd rom e: 2 cases.
C ongen ita l n ep h ro tic  sy n d ro m e  o f  F in ­

n ish  ty p e : 1 case.
Schön lein—H enoch  n e p h ro p a th y : 5 cases.
A cu te  o r  sub acu te  g lo m eru lo n ep h ritis : 

8 cases.
F a m ilia r  n ep h ro p a th y  (A lp o rt sy n ­

d rom e) : 1 case.
A t th e  tim e  o f th e  e x a m in a tio n , 22 

o f  th e se  p a tie n ts  w ere in  p a r t ia l  rem is­
sion, m o s tly  a f te r  lo n g -te rm  tre a tm e n t.  
S ix h a d  m an ifest oedem a (See T a b le  I ;  
ch ild ren  N os I I ,  I I I ,  IV /1 , IV /4 , V I, 
V II/1 ), fo u r h a d  slig h t a z o ta e m ia  w ith  
u r e a N  va lues ran g in g  be tw een  20 — 36m l/d l 
(p a tie n ts  IV /2, V I, V IIT /1, V II I /5 ) .  Six 
cases w ere sym ptom -free  one y e a r  a f te r  
t r e a tm e n t.  T he p a tie n ts  w ith  co n g en ita l
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n e p h ro tic  syndrom e o f  F in n ish  ty p e  and  
w ith  p rogressive focal sclerosis w ere in  a 
m o d e ra te ly  severe c o n d itio n , a n d  in  th e  
la t te r ,  signs o f com m encing  re n a l failure 
(u re a  N , 65 m g/dl) w ere ob serv ed .

T h e  d a ta  for c rea tin in e  c lea rance , hae- 
m a tu r ia  an d  p ro te in u ria  a s  te s te d  w ith  
su lphosalicy lic  acid a re  seen  in  th e  Tables, 
R e n a l b iopsy  w as p e rfo rm ed  in  16 cases, 
a n d  e v a lu a te d  by  lig h t-m ic ro sco p y . H is to ­
log ica l ex am in a tio n s w ere  m a d e  p rio r to  
th e  p re s e n t s tu d y  a t  th e  b eg in n in g  o f th e  
a c tiv e  s tag e  o f th e  d isease  fo r d iagnostic  
p u rp o ses , o r la te r  in  th e  e v e n t o f  a failure 
o f  co rtico id  tr e a tm e n t, b u t  ev en  in  th ree  
cases a  long tim e  befo re  th e  o sm o larity  
s tu d ie s . I n  connection  w ith  th e  presen t 
s tu d y , th e  biopsy m a te r ia l w as re in v esti­
g a te d  fo r a  se m iq u a n tita tiv e  e s tim a tio n  o f 
th e  p e rcen tag e  o f  d am ag e d  tu b u les .

T h e  co n tro l group  co n sis ted  o f  12 h ea lth y  
ch ild ren .

T h e  D D A V P te s t  w as c a rr ie d  o u t in 
th e  follow ing m an n er: O n th e  prev ious 
e v en in g  th e  ch ild ren  rece iv ed  a  lig h tsu p p e r. 
O n th e  d ay  o f th e  e x a m in a tio n , a fte r 
e m p ty in g  o f  th e  b lad d e r e a r ly  in  th e  m orn ­
ing , u r in e  sam ples w ere ta k e n  a t  8 a.m . 
D u rin g  th e  co n cen tra tio n  te s t ,  free flu id  
co n su m p tio n  w as p e rm it te d , solid  food 
w as n o t allowed. A fter th e  f i r s t  u rin e  frac­
tio n , 3 drtjfis (21 pg /D D A V P ) w ere adm in ­
is te re d  in tran asa lly , th e n  fu r th e r  u rine  
s a m p le s  w ere tak en  3 tim e s  a t  2 -hou r in te r­
v a ls , m ad e  c ry s ta l-c lear b y  h e a tin g , and  os­
m o la r i ty  w as d e te rm in ed  w ith  a  K nauer 
o sm om eter.

R e s u l t s

Table I  lists the clinical and biopsy 
data . In  4 of the 6 children in the 
reparation stage, osm olarity was high­
er th an  1000 mOsm/kg H 20. All 
the  other patients had a poorer

concentrating ability, proteinuria, and 
half of them  had microscopic haema- 
turia . A certain correlation could be 
observed between the impairm ent of 
concentrating ability and the severity 
of the  basic disease. In  the 5 most 
severe cases urinary osmolarity was 
less th an  600 mOsm/kg H 20 . The 
correlation was not a strict one, as 
pa tien t V II/2, who had a normal 
renal function and no oedema, yielded 
a value of 581 mOsm/kg H 20 . One 
patien t had severe azotaemia; in the 
other cases, no marked renal insufficien­
cy could be dem onstrated as judged 
from the serum creatinine, UN or 
creatinine clearance values.

In  all the  control children, urinary 
osm olarity was above 1000 mOsm/kg 
H 20 ;  the mean for this group was 
1141 d: 72 as compared to 1099 di 
d: 127 m 0sm /kg/H 20  for the 6 
cases in prolonged remission, and 
712 d= 143 mOsm/kg H 20  for the 
24 patien ts. W ith S tudent’s two- 
sample t test, this group of patients 
gave significantly lower results than  
either the  controls or the pat ient»“ in 
lasting remission (p <  0.05).

The histological results are show 
in Table II.

The am ount of kidney tissue avail­
able was also taken into account; 
this is denoted in Table I I  by the 
symbols + .  + +  and +  +  +  . In  3 
of the  16 cases, the renal biopsy data  
are not given, as several years had 
elapsed between the biopsy and 
osm olarity examination. W ith the 
exception of children 1/4, 5, and 6, the 
biopsy revealed degenerative changes 
in the proximal tubules and
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Table I
D a ta  o f n ep h ro s is  synd rom e and  g lo m eru lo n ep h ritis  cases

Age
(years) Sex

Diagnosis

P ro te in ­
uria

(g/100ml)
H aem at-

u ria

C reatini­
ne clear­

ance 
(m l/m in/ 
1,7 ma)

O sm olarity 
(mOsm/kg H ,0 )  

m axim um  urinary 
value after 

I) DAVP 
adm inistra tion

during  exam ination

I Idiopathic nephrotic syndrome
] 6 з N. sy. B.: Minimal change + — n e 821
2 14 cÎ N. sy. — 117 842
3 5 V N. sy. — — 84 940
4 10 <? N. sy. B.: Minimal change — — 88 1165
5 5 $ N. sy. B.: Minimal change — — 109 1123
6 5 CÎ N. sy. B.: Minimal change — — 117 1283
11 9 9 N. sy. B.: Focal sclerosis 3.0 + 20 290

I I I 7 9 N. sy. B.: Membranoprolifera-
tive g.n. 1.0 — 78 543

IV. Mesangial proliferative (or sclerotizing) glom erulonephrities
1 10 9 N. sy. B.: Diffuse mesangial

proliferative g.n. 0.75 — 80 626
2 14 3 S.a.g.n.B .:D iffuse mesangial

proliferative g.n. 0.22 + 65 659
3 4 9 N. sy. B.: Diffuse mesangial

proliferative g.n. + — 126 734
4 5 N. sy. B.: Diffuse Stalk

glom erulopathy 3.0 — 104 802
5 14 <J O.s.g.n.B.: Diffuse mesangial

proliferative g.n. — — 1 150 971

V. Hepatorena! syndrome
1 17 3 Autoaggressive hepatitis,

N. sy. B.: Diffuse mesangial
proliferative g.n. 0.55 — 79 596

2 10 9 Autoaggressive hepatitis D-pen-
ic illam i ne nephritis 0.46 + 124 729

VI 2 <? Congenital n. sy. of Finnish type 1.40 — 60 558

V II. Schönlein-Henoch nephropathies
1 14 9 S. H. n. 0.30 — 114 564
2 2 9 S. H . n. 0.27 + 87 581
3 7 3 S. H. n. B.: Diffuse glomerular

lesion with sclerosis 0.55 + 80 718
4 6 3 S. H. n. 0.27 + 92 728
5 6 S. H. n. — 127 1113

V III. Acute and subacute glomerulonephrities
1 7 3 O.s.g.n.B.: Focal segmental g.n. op. 1 + 67 671
2 13 3 S.a.g.n. op. + 102 743
3 8 3 Acute post-streptococcal g.n. op. + 78 761
4 14 3 S.a.g.n. 0.32 + 82 820
5 3 3 Acute diffuse g.n. — + 60 822
6 13 3 S.a.g.n. op. + 112 862
7 3 3 O.s.g.n. op. + 96 872
8 4 9 O.s.g.n. op. + 114 872

IX 10 3 A lport syndrom e B.: Diffuse
glom erular lesion — + 79 927

E x p lan a tio n : T here  w as la s tin g  rem ission in  cases 1/3, 1/4, I /б, 1/6, IV /6 an d
V II/5 .

A bbrev ia tions: B .: re n a l b iopsy ; N. sy .: n ep h ro tic  synd rom e; g .n .: g lom eru lo ­
n e p h ritis ; S .a .g .n .: su b acu te  g .n .; O .s.g .n .: o lig o sy m p to m atic  g .n .; S .H .n .: Schönlein  — 
H enoch  nep h ro p a th y .
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Table II

T u b u la r ch an g es  in  13 h is to lo g ica lly  exam ined  cases

Serial 
number 

of patients 
in Table I

Histological diagnosis

Amount of 
cortical 

substance 
examined

Histologically observed 
tubular change, expressed 
in percentage of the 

tubules examined
Urinary

osmolarity
mOsm/kg

Degen­
eration Mild atrophy Severe

atrophy

H20

и Focal sclerosis + + + — — 100% 294

V II Focal

V I Congenital n. sy. of F inn ish  
type + + — 80% below

10%
558

V /l Diffuse mesangial p ro lif­
erative g.n. + + + 20% in a single tu ­

bule group 596

IV /2 Diffuse mesangial p rolif­
erative g.n. + + + — 15%

(15% medulla 
too)

10% 669

V III/1 Focal segmental g.n. + 80% — — 671

V II/3 Diffuse glomerular lesion 
w ith sclerosis + + + 30% nephrohydrosis 

in 50% of the 
proxim al tu ­

bules 718

IV /3 Diffuse mesangial prolif­
erative g.n. + + + 80% (20% 10% 

in th e  m edulla 
too)

10% 734

IV /4 Diffuse Stalk glom erulo­
pathy + + + 30% — — 802

IX Diffuse glomerular lesion +  4- — 10% — 927

IV /5 Diffuse mesangial p ro lif­
erative g.n. + + + — 1 tubule — 971

1/4 Minimal change + — — — 1165

1/5 Minimal change + — — 1123

1/6 Minimal change + + + — — 1282

N o te : T u b u la r d am age  in  case V I ch a rac te ris tic  o f  th e  d isease; w h ich  (d isregard ­
in g  th e  to t a l  a trophy ) d id  n o t  co rresp o n d  to  e ith e r th e  cu s to m ary  d eg en era tiv e  o r th e  
a t r o p h io  phenom ena.

A b b rev ia tio n s : n .sy .: n e p h ro t ic  synd rom e; g .n .: g lo m eru lo n ep h ritis .
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atrophy of both types of tubule in 
the  cortical substance.

A certain correlation could be ob­
served between the severity of the 
changes and the osmolarity values, 
with the exception of case V /I where, 
in addition to  a marked decrease in 
concentrating ability, only degenera­
tive changes were found in 20%  of 
the  proximal tubules. I t  was rem ark­
able th a t no tubular change could be 
dem onstrated in the nephrotic pa­
tients.

D i s c u s s i o n

The question of whether, in addi­
tion to  the well-known glomerular 
damage, there are tubular changes in 
nephrosis and glomerulonephritis, has 
received little attention. From  the 
diagnostic aspect the glomerular 
change is decisive in the large m ajority  
of pathological processes, b u t in the 
assessment of the severity and prog­
nosis of the disease one m ay rely  on 
the degree and extent of the tubu lar 
damage [8].

D eterm ination of the concentrat­
ing ability of the kidney appears 
suitable for the dem onstration of a 
functional change occurring in con­
nection with the histological a lte ra­
tions. Specific weight m easurem ent, 
the lim ited usefulness of which is 
generally known, is especially un­
suited for this purpose as the protein 
in the urine has a considerable in­
fluence on the result. Depending on 
the ex ten t of proteinuria, a role is 
played by the concentration by osmo­

regulation and by secondary Na 
reabsorption [3].

Great importance was a ttached  
to the urine concentration m ethod 
developed in patients suffering from 
various diseases [7], and in healthy 
children and infants [ 1 ]., in prem atures 
and neonates [9]. The drug used was 
the synthetic ADH preparation, 
l-deamino-8-D-arginine-vasopressin 
(DDAVP). A part from th e  absence 
of pressor-type side-effects, the  com­
pound has the advantage over the 
previously employed lysine-8-vaso- 
pressin or pitressin tanna te  th a t  the 
children may consume fluids freely 
during the concentration test. Neither 
fuid in take nor draining of m anifest 
or la ten t oedema disturb the  test, 
as in the concentration te s t after 
thirsting. We too could confirm the 
good correlation of the results of the 
DDAVP test and the pitressin test 
in 12 healthy children.

N aturally, measurement of the wa­
ter-reabsorption ability provoked in 
the distal tubules and collecting 
tubules is only part of the complex con­
centration operation of the  nephron. 
According to  the model functioning 
on the principle of the  counter- 
current multiplier [2, 4], recent data
[6] indicate th a t an essential factor 
in the ADH effect is the cyclic AMP 
system; in pyelonephritic experim en­
tal animals, the concentrating ability 
can be enhanced by inhibition of pros­
taglandin synthesis [5].

In  our own material, the  DDAVP 
test was found very suitable for study­
ing the concentrating ability  in glom­
erulonephritis and nephrotic syn­
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drom e. W ith the exception of the 6 
children in lasting rem ission, a low 
osm olarity  value was obtained in 
every  case. At the sam e tim e, the 
serum  UN, creatinine, and  creatinine 
clearance showed a m arked  change 
in one single case only.

In  the  course of sta tis tica l evalua­
tion  it  had to be taken  in to  account 
th a t  th e  material contained cases of 
heterogeneous aetiology; nevertheless, 
m uch was revealed by  th e  simple 
fact th a t  of the 24 patients only 1 had a 
u rinary  osmolarity above 900m 0sm /kg 
H 20 .  ‘

Re-exam ination of the  biopsy ma­
teria l revealed tubular dam age in 10 
of 13 cases.

The diminished urinary  osmolarity 
m easured in the concentration test 
does no t necessarily indicate a dam ­
age o f the renal tubu lar system. In 
the  diseases under consideration, a 
tu b u la r disturbance m anifesting itself 
w ith a reduction of the concentrating 
ab ility  may be a direct consequence of 
the  glomerular lesion. The biopsy 
findings, however, suggested the role 
of the  damage of d ista l nephron 
cells.

U rinary  osmolarity determ ination 
in the  DDAVP test is one of the most 
sensitive means of assessing the  extent 
of renal parenchymal destruction. A 
fu rth e r  advantage of the  m ethod is 
th a t  DDAVP can be adm inistered

S. T ú r i , M. D.
H-6701 Szeged, Pf. 471,
H ungary

intranasally  in the form of drops, and 
no fluid withdrawal is necessary.
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