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SINGLE PRIMARY TUBULOPATHIES CAUSING 
GROWTH IMPAIRMENT

by  P. Ch o ln o k y

Department of Pediatrics, Markusovszky Hospital, Szombathely, 
Hungary

Abstract: About 25 primary tubulopathies of the kidney are known in man. 
At least ten of them may cause disturbed growth.

In renal vastagé of water, sodium, potassium, calcium, magnesium or inorganic 
phosphate the mechanism of growth failure is quite obvious, repletion therapy is 
an important factor in treatment.

Deficient excretion of hydrogen ion invariably leads to stunted growth by 
secondary mechanism.

Some tubulopathies (dibasic aminoaciduria, Hartnup disease) may cause growth 
retardation by accumulation of toxic compounds or deficiency of essential sub
stances.

Congenitally disturbed endocrine function of the renal tubule (1-hydroxyla- 
tion of 25-hydroxycholecalciferol) has also been described.

Primary tubulopathies often manifest themselves by growth failure preventable 
by early diagnosis or screening.
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T he m ach in ery  o f th e  ren a l tu b u le  fu lfills a la rg e  v a r ie ty  o f  ex c re to ry  an d  
reab so rp tiv e  ta sk s . O rganic com pounds like  glucose, am inoacids, u ric  acid  
are  n ea rly  com plete ly  reabso rbed  in  th e  p ro x im a l segm ent o f th e  tu b u le  w hile 
ino rgan ic  com pounds (sodium , p o tassium , ch loride, b ica rb o n a te , hy d ro g en , 
o th e r  ions an d  w ater) are regu la tiv e ly  reab so rb ed , re jec ted  or ex cre ted  all 
along th e  ren a l tu b u le . All these  processes need  in tr ic a te  co llabo ra tion  of t r a n s 
p o r t  system s a n d  enzym es. In h e rite d  defects o f single tra n sp o r t  func tions m ay  
be innocuous, know ledge o f th em  is still im p o r ta n t  since th e y  have  to  be  d is
tin g u ish ed  from  severe disorders, e.g. ren a l g lucosuria  from  d iabetes m ellitus. 
M ost p rim ary  tu b u lo p a th ie s  follow a c lea r-cu t m ode of in h e ritan ce ; som e tu b u 
la r  defects are  sh a red  b y  th e  in te s tin a l m ucosa. As expected , increasing  in s ig h t 
in to  th e  su b tilitie s  of th e  underly ing  b iochem ical defect has helped to  s u b 
div ide these  d iso rders in to  genetically  d is tin c t varie ties.

M ost ren a l tu b u lo p a th ie s  causing sy m p to m s a t  all in terfere  to  some degree 
w ith  no rm al g ro w th  during childhood. As a ru le , ren a l v astag é  or p a tho log ica l 
re te n tio n  o f ino rgan ic  com pounds in v a ria b ly  leads to  s tu n te d  g row th  as can  be 
seen in  th e  T ab le  1 while loss of organic com pounds like glucose or d ibasic  
am inoacids is u su a lly  com patib le  w ith  n o rm al g ro w th  or lead  only  qu ite  in d i
re c tly  to  g row th  im p airm en t.

O ne o f th e  b e s t ind ica to rs  of effectiveness o f tre a tm e n t is re s titu tio n  o f 
n o rm al g row th  or ach ievem en t of ca tch -u p  g row th . For exam ple, in  ren a l 
tu b u la r  acidosis alkali t re a tm e n t p ro p erly  a d ju s te d  to  th e  p a tie n t’s needs
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Table 1

Primary disorders of single tubular functions

N am e o f  d iso rd e r
C om pound(s)

in v o lv e d S tu n te d  g ro w th T re a tm e n t

1. Bartter syndrome K+ + + + + +
2. Disabled K+-excretion K+ + + +
3. Idiopathic hypercalciuria Ca + + + + +
4. Idiopathic hypermagnesiuria
5. Familial hypophosphatoemic

Mg + + + + 9

rickets
6. Renal tubular acidosis

P 0 4 + + +

Type I(distal) H + + + + +
Type Il(proximal) HCO," + + + +
Dista RTA+VIII. nerve H + + + 9

7. Renal diabetes insipidus H ,0 + + +
8. Familial azotaemia urea — not necessary
9. Hypouricaemia uric acid — (?) not necessary

10. Renal glucosuria, Types A, B glucose — not necessary
11. Hyperglycinuria GLY (+ )  ?
12. Iminoglycinuria, Types I—IV GLY, PRO, HYPRO — not necessary
13. Cystinuria, Types I — III CYS, LYS, ARG, ORN — + +
14. Hypercystinuria
15. Dibasic hyperaminoaciduria

CYS — + +

Type I, protein intolerance LYS, ARG, ORN “[““I- +
Type II LYS, ARG, ORN (?) 9

16. Hyperlysinuria LYS (+ ) 9

17. Hartnup disease, Types I, II neutral amino acids (+ ) + +

re su lts  n o t on ly  in  co rrection  o f acidosis a n d  con co m itan t h y p erca lc iu ria  b u t  
also induces accelera tion  in  delayed  g row th .

S everely  im p aired  g row th  m ay  be caused  b y  a v e ry  long lis t o f  d iso rders, 
m an y  o f w hich are  qu ite  obvious, on ly  a sm all p ro p o rtio n  of ch ild ren  w ith  
g ro w th  problem s h av e  p rim a ry  tu b u lo p a th y ; still, i t  is im p era tiv e  to  look  
a fte r  th is  group o f  d isorders in  every  case o f  s tu n te d  g row th  since ea rly  in tro 
d u c tio n  o f tre a tm e n t m ay  lead  to  com plete  correction  o f sym ptom s.
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