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A m a r k e d  d e c r e a s e  in g l o m e r u l a r  f i l t ra t ion  and a d e c r e a s e  in d i u r e s i s  and sodium e x c r e -  
t ion a r e  obse rved  in pat ients  with p r i m a r y  g laucoma.  The blood sodium and po tass ium 
leve ls  and the po tass ium excre t ion  a r e  unchanged. Since the r ena l  blood flow remains  un-  
changed, the d e c r e a s e  in f i l t r a t ion  can be r e g a r d e d  as  the r e su l t  of a s y s t e m i c  d i s tu rbance  
of p e r m e a b i l i t y  of the f i l t e r ing  m e m b r a n e s  in g l aucoma .  Data on changes  in wa te r  and sa l t  
me t abo l i sm  in g laucoma have r ecen t ly  been publ ished [1, 2, 6]. No de ta i led  inves t iga t ion  
of kidney function in this  d i s e a s e  has been c a r r i e d  out. 

Cons ider ing  that  the c i r cu la t ion  of the [n t r aocu la r  f luid has c e r t a i n  f ea tu res  of s i m i l a r i t y  with the 
p r o c e s s e s  taking p lace  in the nephron [4], the w r i t e r s  have s tudied the main  indices  of kidney function in 
g laucoma,  paying p a r t i c u l a r  at tent ion to g l o m e r u l a r  f i l t ra t ion .  

E X P E R I M E N T A L  M E T H O D  

The inves t iga t ion  was c a r r i e d  out on 60 pe r sons  with no rma l  i n t r a o c u l a r  p r e s s u r e  (control  group) 
and 182 pat ients  with p r i m a r y  g laucoma.  All  the subjec ts  were  of about the s ame  age (mean 50 yea r s )  and 
were  hosp i t a l i zed  under  the s ame  condit ions.  No d i s e a s e  of the c a r d i o v a s c u l a r  sy s t em or  kidneys was 
found in them.  

The following rena l  function t e s t s  were  studied:  the 24-hour  d i u r e s i s ,  the excre t ion  of sodium and 
po tas s ium and t h e i r  concent ra t ion  in the p l a s m a  (by f lame photometry)  the f i l t r a t ion  and r eabso rp t ion  of 
wa te r  ( re la t ive  to endogenous c rea t in ine ) ,  and the r ena l  p l a s m a  flow a f t e r  a s ingle  inject ion of c a r d i o t r a s t  
by M e r z o n ' s  method [3]. Crea t in ine  was de t e rmined  by Fo l i n ' s  method, and c a r d i o t r a s t  by the method of 
Bak et al .  [5]. 

TABLE 1. Renal  Function in Healthy Subjects  and Pat ients  with 
Glaucoma (M a-m) 

Healthy 
Index persons 

24-h diuresis (in ml) . . . . . . .  1378--+60 
Glomerular filtration (ml/min) . . . . .  88--+2.0 
Reabsorption (%) . . . . . . . . . . . . . .  98.87,-+0.06 
Plasma sodium conch. (meq/lite|) 144,-+2.0 
Potassium conch, in plasma (meqfliter) 4.5+0, I0 
Sodium excretioni(meq/day) . . . . . . .  227+10,5 
Potassium excretion (meq/day) . . . . .  42--+2.4 

Patients with 
glaucoma P 

1167• 
54• 1.1 

98.62,-+0.04 
142• 
4.44-0.02 
187--+5.6 
37-+- 1.4 

<0.001 
<0.001 
<0.001 
>0.5 
>0;5 
<0.001 
<o,1 
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TABLE 2. 
Subjects and Patients with Glaucoma ( M ' m ) .  

Fi l t rat ion and Renal Hemodynamics in Healthy 

Index Healghy Patients with 
per~on~ glaucoma P 

1479___94 
90__+1,8 

786• 
O, 12___0,003 

1198• 
60 _+2,6 

784___27, I 
O, 08• 

24-h diuresis (in ml) 
Filtration (mt]min) . 
Renal plasma flow (ml]min) 
Filtration fraction 

<0,01 
<O,OOl 
>0,5 
<0,00[ 

E X P E R I M E N T A L  R E S U L T S  A N D  DISCUSSIO1N 

The 24-hour diuresis  in the 142 patients with glaucoma was on the average 15.3% less than in 40 sub- 
jects of the control  group. The g lomeru la r  fil tration was very  considerably lowered (Table 1). The de- 
c rease  was compensated for  to some degree by a small  decrease  in the percentage of reabsorption,  and 
for  this reason diuresis  was lowered less than filtration. The plasma electrolyte concentration was prac t i -  
cally the same in both groups; the potassium excretion in the urine likewise was indistinguishable in the 
patients and the control,  but the sodium excretion was significantly lowered. This was entirely due to the 
decreased  fi l tration of this cation. 

The results  thus showed that changes in renal  functions in glaucoma are  linked chiefly with a reduc-  
tion in g lomeru la r  filtration. 

The rate of g lomeru la r  fil tration is known to depend on severa l  factors ,  the most  important of which 
a re  the renal  circulat ion and the permeabil i ty  of the g lomeru la r  membrane.  It was therefore  important  to 
establish whether the renal  blood flow is reduced simultaneously with the filtration, for  in that case  the 
decrease  in fil tration could be easi ly explained. On the other  hand, an increase  in the renal blood flow 
could indicate dilatation of the efferent ar ter io les ;  the decrease  in fi l tration would then depend on a fall of 
fi l tration p ressure .  

The resul ts  of tes ts  on 40 patients with glaucoma and 20 persons  of the control  group, given in Table 
2, confirmed the principle outlined above as regards  the decrease  in diuresis  and filtration, and they showed 
that the renal blood flow (plasma flow) remains  absolutely stable in glaucoma while the fil tration fract ion 
is reduced by an amount corresponding to the decrease  in the rate of fil tration. The decrease  in g lomeru la r  
fi l tration is thus not connected with a change in the renal  hemodynamics,  but it evidently depends on changes 
in the permeabil i ty  of the g lomeru la r  membrane .  

The resul ts  apparently indicate that in glaucoma there  is not only a disturbance of the hydrodynamics 
of the eye, but also a general  decrease  in permeabil i ty  of the fi l tering surfaces  in the rest  of the body. The 
possibil i ty cannot be ruled out that this phenomenon is charac te r i s t ic  not only of the kidneys, which were 
studied in the present  investigation, but also of other organs in which ul t raf i l t ra t ion takes place. 

The fa~t that a decrease  in fil tration, diuresis ,  and sodium excretion is found, as descr ibed in this 
paper,  can also be used to explain the changes in water  metabolism and, in par t icular ,  an increase  in the 
volume of extracel lular  fluid [6], observed by some investigators in glaucoma. 
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