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p repa ra t ion  occurred to abou t  the same extent  in the 
presence and  absence  o f  added  N a  + DeFeud i s  et al. 3. 
In  sum, it seems appa ren t  tha t  physiological  m e d i a  can be  
used in fur ther  studies a imed  at de t e rmin ing  the b ind ing  of  
'act ive '  amino  acids to thei r  synaptic receptors.  Such studies 
can be conduc ted  with crude synap tosomal -mi tochondr i a l  

Compartmentation of GABA, glycine and fl-alanine in regions of rat 
CNS 

Parameter Value * Total References 
amino acid 
pool (%) 

GABA, cerebral cortex 
Total pool 
Na+-dependent 
binding ~ 
BMI-displaceable 
binding * ~  

2 ~moles/g 100 18-21 

215 nmoles/g 11 22, 23 

60 pmoles/g 0.003 1, 24 

4 ~moles/g 100 25 

190 nmoles/g 4.8 22 

160 pmoles/g 0.004 2, 3 

100 26 

100 27 

Glyeine, spinal cord 
Total pool 
Na+-dependent 
binding ~* 
Strychnine- 
displaceable 
binding ~ *  

fl-Alanine, brain stem-plus-spinal cord 
Total pool 75 nmoles/g 
Na+-dependent 
binding *~ 75 nmoles/g 
Strychnine- 
displaceable 
binding **~ 45 pmoles/g 0.06 4 

All values are expressed per g original wet wt of tissue. ~* Values are 
for maximal binding capacities (Bmax). ~ For GABA, this value 
represents the amount displaced by 10 3M bicuculline-methiodide 
(BMI); for glycine and fl-alanine, these values represent the amounts 
displaced by 10 3M strychnine-SO4. 
Note: Dissociation constants for antagonist-sensitive 'high-affinity' 
binding components were 5 • 10-SM for GABA l and fl-alanine 4 
and 1.8 • 10 -7 M for glycine 3. 

prepara t ions ,  as well  as wi th  pur i f ied  m e m b r a n e  prepara-  
tions, using 15-rain incuba t ion  at 0 ~ 
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The influence of pH on the sex-related differences in renal organic ion transport 1 
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Summary. The  s t imula t ing  effects of  elevated m e d i u m  pH and  androgen  on  in vitro t ranspor t  of  p - a m i n o h i p p u r a t e  and  N-  
methy ln ico t inamide  ( N M N )  were additive,  a l though  the androgen ic  effect was p H - d e p e n d e n t  only  in the case of  N M N .  
The similarity of  response  o f  the 2 systems supports  the idea of  a c o m m o n  passive efflux pa thway  for organic  an ions  and  
cations. 

The accumula t ion  of  b o t h  organic  anions  and  cat ions has 
been  shown previously to be  greater  in renal  cortical slices 
f rom male  rats than  in slices f rom females 2, cor responding  
to differences tha t  exist in vivo, and  thought  to be due to 
the action of  androgen ic  hormone .  Al though  it is also 
known that  in  vitro t ranspor t  of  these ions is pH dependen t ,  
there has been  no study of  the inf luence of  pH on the sex- 
related differences.  T he  purpose  of this s tudy was to 
investigate the interact ions  be tween  pH and  and rogen  on  

the uptake  of  p - a m i n o h i p p u r a t e  (PAH)  and  N-methy ln ico-  
t inamide  ( N M N )  because  of  the in fo rmat ion  tha t  such 
interact ions migh t  provide  abou t  the t ranspor t  mechanisms .  
Materials and methods. Cort ical  slices were p repa red  f rom 
kidneys r emoved  f rom e ther -anes the t ized  Sprague-Dawley 
rats, and  approx imate ly  150 mg tissue was incuba ted  in 

3 3 ml of  Cross and  Taggar t  phospha te  buffer  m e d i u m  that  
included acetate (10 -2 M),  P A H  (10 -4 M) and  14C-NMN 
(6.10 5 M; New Eng land  Nuclear  Corp.,  Boston,  MA).  
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Initial buffer pH (range: 6.0-8.0) was established by the 
ratio of Na2HPO4/NaH2PO4 and ascertained by direct 
measurement. Following a 90 min incubation at 25 ~ 
under 100% O2, the amount of PAH and NMN in tissue 
and buffer medium was measured using methods described 
previously 4, and accumulation was expressed as the slice: 
medium concentration ratio (S/M). The pH of incubation 
was considered to be the final medium pH, since small pH 
changes occurred during incubation. 
Results. Figure 1 shows the relationship between final 
buffer pH and the uptake of PAH into kidney slices from 
male and female rats. The pattern for either sex is similar to 
that reported previously; S/M was significantly higher 
when incubation medium pH was more alkaline (p< 0.01; 
analysis of variance). The same analysis showed that there 
was a consistent, significant difference in uptake between 
sexes throughout the pH range studied. Moreover, there 
was no correlation between pH and the magnitude of the 
sex-related difference (AS/M-PAH), indicating that the 
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Fig. 1. Effect of buffer pH on steady-state accumulation of p- 
aminohippurate (PAH) by slices of rat kidney cortex. Accumula- 
tion is expressed as the slice: medium ratio (S/M). pH is the post- 
incubation value. �9 are data for male animals; �9 represent 
females. Each point represents the mean+SEM from 6 animals, 
except in the case of the values for pH 8.0; the latter represents data 
from 24 animals, pooled from the 4 groups that had a final pH of 
8.0. 

difference between sexes was approximately the same at all 
pH values. Figure 2 shows the uptake of NMN as a 
function of pH. As in the case of PAH, for slices from both 
males and females, S/M-NMN increased as incubation pH 
was raised (p< 0.01), and there was a consistent difference 
between sexes throughout the pH range (p< 0.01). Howev- 
er, in contrast with results for PAH, there was a significant, 
positive correlation between the magnitude of the andro- 
genic effect and final incubation pH. 
Discussion. There is abundant evidence that testosterone 
enhances the transport of both organic anions and cations, 
even though the transport of anionic species like PAH is 
mediated by a specific system which is different than the 
one that transports cations like NMN 5,6. The results of the 
present study confirm earlier observations of the pH depen- 
dence of both PAH and NMN uptake 7, although it was not 
possible to demonstrate a pH optimum at or slightly above 
pH 8.0 since that value was the upper limit, imposed by the 
buffer system, in the present experiments. Kinetic studies 2 
have shown that androgenic stimulation of PAH uptake 
into renal slices is associated with a faster rate of influx and 
slower efflux rate. On the other hand, separate studies 7 
indicated that elevated pH did not accelerate influx, and 
thus may enhance PAH accumulation by decreasing effiux 
from the slice, or by increasing some form of PAH trap- 
ping. The data presented here indicate that the effects of 
pH and those of androgen are superimposable; therefore, if 
a decreased rate of PAH efflux is partly responsible for the 
augmented S/M ratio seen after either testosterone or 
elevation of incubation pH, then the additive response to 
these 2 conditions suggests that neither produces a maximal 
change in PAH efflux rate, and possibly, that more than 1 
mechanism is involved in decreasing the rate of effiux. 
Aside from transport specificity, other characteristics of the 
system that transports NMN are different than those for the 
system that is specific for organic anions 8. The data present- 
ed here demonstrate yet another difference between the 
2 systems: the effect of androgen on NMN uptake is 
dependent on incubation pH, whereas its effect on PAH 
transport is not. In spite of the noteworthy differences 
between the transport systems, there are also well known 
similarities between them, particularly their apparent co- 
location in proximal tubular ceils. The results of the present 
work, indicate additional, marked similarities in the re- 
sponse of both systems to the dual influences of pH and 
androgen. Although these 2 systems are noncompeting, it is 
tempting to speculate that transport of both families of 
molecules is partly determined by a common cellular 
characteristic, such as passive efflux of the transported 
species. 
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Fig. 2. Effect of buffer pH on steady-state accumulation of N- 
methylnicotinamide (NMN) by slices of rat kidney cortex. Presen- 
tation of data is the same as in figure 1. 
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