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Pressure-induced inhibition of fast axonal transport 
of proteins in the rabbit vagus nerve in galactose neuropathy: 
prevention by an aldose reductase inhibitor 
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Summary. Fast and slow anterograde axonal transport and 
retrograde axonal transport of  proteins were studied in the 
mainly non-myelinated sensory fibres of the vagus nerve of 
rabbits fed a diet of 50% galactose over a period of  29 days. 
Galactose feeding had no effect on the rate or protein com- 
position of slow transport nor on the amount of retrogradely 
transported proteins. There was a slight retardation of  fast 
transported proteins although their composition was un- 
changed. The galactose feeding led to a significant increase 
(p < 0.005) in nerve water content and nerve galactitol but no 
significant change in myo-inositol. When 20 mm Hg pressure 
was applied locally to the cervical vagus nerve, fast trans- 

ported proteins accumulated proximal to the compression 
zone in the galactose-fed but not in control rabbits. Adminis- 
tration of  the aldose reductase inhibitor Statil (ICI 128436) 
throughout the experiment prevented the increased suscepti- 
bility to pressure and the increase in nerve galactitol and wa- 
ter content. The effects of  pressure are similar to those found 
in the streptozotocin-diabetic rat although the underlying 
mechanisms may differ. 
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S t rep tozo toc in- induced  exper imental  diabetes in the 
rat leads to an increase in the inhibi t ion o f  the fast ax- 
onal  t ranspor t  o f  proteins in the sciatic nerve by local 
compress ion  [1]. This p h e n o m e n o n  is related to the in- 
t raneural  accumula t ion  in diabetes o f  the sugar  a lcohol  
sorbitol,  since the increased inhibi t ion o f  t ranspor t  is 
prevented  by adminis t ra t ion  o f  the a ldose  reductase  in- 
hibi tor  'Statil '  ( ICI  128436) [2]. An  exper imental  proce-  
dure  that  has been  used to s tudy the consequences  o f  
increased sugar  a lcohol  accumula t ion  is galactose 
feeding, which leads to increased intraneural  levels o f  
the polyol  galactitol,  with consequen t  osmot ic  changes  
leading to increased nerve water  conten t  and  endoneu -  
riai fluid pressure [3, 4]. Similar increases in nerve 
polyols  occur  in diabet ic  n e u r o p a t h y  a l though  the in- 
crease in nerve water  conten t  is either less p r o n o u n c e d ,  
o r  absent  [5-7]. 

It was the intent ion o f  this s tudy to de termine  if ga- 
lactose feeding could  lead, like exper imenta l  diabetes,  
to an al terat ion in susceptibil i ty to pressure and  if the 
effect could  also be p r o d u c e d  in non-mye l ina ted  fi- 
bres. The  rabbit  vagus  nerve was chosen  since it con- 
tains a fairly h o m o g e n e o u s  popu la t ion  o f  non-myel i -  
na ted  fibres in which  it is possible to s tudy various 
phases  o f  axonal  t ranspor t  as well as the effects o f  ap- 
plying mild local pressure [8, 9]. 

Materials and methods 

Male albino rabbits (2.6-3.6 kg) were divided into four groups. The 
first group was fed a standard laboratory diet, while the second re- 
ceived a diet consisting of 50% D-galactose. The galactose diet was 
manufactured in the laboratory by mixing powdered galactose in a 
food blender with the standard diet moistened with an equal weight 
of water. The mixture was formed into bars and baked at 80"C until 
almost dry; a slightly moist galactose diet was found to be the most 
acceptable to the rabbits. The galactose-fed rabbits received their 
diet over a period of 29 days, during which time they had two breaks 
of 4 days each (days 8--11 and days 18-21) in which they received 
the standard diet. This was to prevent some slight weight loss ob- 
served in preliminary experiments. Both groups of rabbits were given 
water ad libitum. The galactose-fed rabbits showed no signs of neu- 
rological defects or any other abnormalities. 

A third group of rabbits was fed a galactose-rich diet, as above, 
and also received a daily dose of 25 mg/kg Statil (ICI 128436; Impe- 
rial Chemical Industries plc, Macclesfield, UK) by gastric intuba- 
tion. The fourth group received the same dose of Statil along with a 
normal diet. 

Rabbits were anaesthetised with Valium (diazepam) I mg/kg in- 
tramuscularly and Hypnorm (fentanyl 0.2 mg/ml and fluanisone 
t0 mg/ml) 0.5 ml/kg intramuscularly. The left or right nodose gan- 
glion was exposed and the following procedures carried out on con- 
trol and galactose-fed rabbits, without administration of Statil. 
1. For electrophoretic analysis of fast axonally transported proteins, 

one nodose ganglion was exposed and 4 injections each of 1-2 ~tl 
totalling 1501.tCi 3~S-L-methionine (1200Ci/mmol; Amersham, 
Amersham UK) were made subepineurally into the ganglion. Ani- 
mals were killed 5 h later and the vagus nerves and nodose ganglia 
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removed. For measurement of the rate and amount of fast trans- 
port, a total of 60.uCi SH-L-leucine (60Ci/mmol; Amersham) 
were injected into one nodose ganglion. Animals were killed 3.5 h 
later and vagus nerves and nodose ganglia removed. 

2. For measurement of slow axonal transport, 35S-methionine was in- 
jected as in 1) but animals were killed and nerves and ganglia 
were removed 56 h after radiolabelling. 

3. For measurement of retrograde axonal transport, a total of 60 p.Ci 
3H-L-leucine were injected into one nodose ganglion. The animals 
were reanaesthetised 16 h later and a pair of ligatures 5 mm apart 
were applied to the radiolabelled nerve at mid-cervical level. After 
a further 8 h the animals were killed and nerves and ganglia re- 
moved. 
The following procedure was carried out on control and galac- 
tose-fed rabbits, both with and without administration of Statil. 

4. For measurement of the effects of applied pressure: 2 h after radi- 
olabelling with 3H-leucine as in 3., the cervical vagus nerve was 
exposed and a small perspex compression chamber applied to the 
nerve, as described previously [10]. The chamber consisted of two 
halves to which were attached rubber membranes which could be 
inflated with nitrogen to a desired pressure - in this case 
20 mm Hg. The two halves of the chamber were fastened around 
the nerve and remained in place for a further 2 h. The animals 
were then killed and nerves and ganglia removed. 
In 2. and 3. above the animals were placed on their respective 
diets during the course of the experiment. 
Radiolabelled nerves were frozen for storage and thereafter cut in- 
to pieces. For nerves radiolabelled with 3H-leucine, 2.5 mm pieces 
were washed twice in 10% trichloroacetic acid and then dissolved 
in Soluene (Packard, Reading, UK) at room temperature prior to 
liquid scintillation counting of the TCA-insoluble radioactivity. 
For nerves radiolabelled with 35S-methionine, 5 mm pieces of 
nerve were homogenised in a buffer containing sodium dodecyl 
sulphate (SDS), applied consecutively to wells of a gradient SDS- 
polyacrylamide gel and electrophoresed. The resulting gels were 
dried, impregnated with fluor and applied to X-ray film to pro- 
duce fluorographs. The procedure has been described in detail 
previously [11]. 
The contralateral non-radiolabelled nerves were cleaned, blotted 
dry of excess moisture and weighed. They were then freeze-dried 
to constant weight and reweighed, in order to obtain a measure of 
nerve water content. In one experiment, the dried nerves were rec- 
onstituted in water and processed for measurement of galactitol 
and myo-inositol by the method of Stribling et al. [12] with the in- 
clusion of galactose and galactitol as standards. 

Calculation o f  results 

Fast transport. The apparent rate of fast transport was measured 
both from the position of the front of the wave of radioactive pro- 
teins and from the position of the peak of radioactive proteins in the 
nerve 3.5 h after radiolabelling, assuming a 'lag-time' between radio- 
labelling and initiation of fast transport of 30 min [8]. The amount of 
fast transported radiolabelled proteins in the nerve was expressed as 
a fraction of that in the nodose ganglion. The main comparison of 
interest was of the proteins present in the most proximal portions of 
the nerve, 20-35 mm from the ganglion. 

Slow transport. The rate of slow transport was calculated from the 
position of the fronts of the waves of slowly transported proteins in 
the nerve 56 h after radiolabelling. 

Retrograde transport. The amount of proteins in the nerve immedi- 
ately proximal to the proximal ligature and distal to the distal liga- 
ture were expressed as a fraction of the total amount of radioactive 
proteins in the nerve between 40 and 50 mm from the ganglion [13]. 
The latter figure was a measure of retrograde axonal transport while 
the former was a measure of the amount of fast transported proteins 
in the nerve once the initial wave of fast radiolabelled proteins had 
passed that point [11]. 

Inhibition by compression. The susceptibility of fast transport to com- 
pression was calculated as a Transport Block Ratio, i.e. the ratio of 
radioactive proteins in the two nerve pieces immediately proximal to 
the compression site plus one nerve piece within it, to the total radio- 
activity in the nerve between 37.5 and 50 mm from the ganglion [8]. 

Statistical analysis 

A non-parametric statistical test (Mann-Whitney) was used for com- 
parison of axonal transport measurements between control and ga- 
lactose-fed rabbits. Student's t-test was used for comparison of the 
direct measurements of nerve galactitol, myo-inositol and water con- 
tent. 

Unless otherwise stated, all chemicals were obtained from Sigma, 
Poole, UK or British Drug Houses, Poole, UK. 

Results 

Fast axonal transport 

The  a p p a r e n t  m e a n  rate of  fast t r anspor t  in control  
rabbi ts  ca lcula ted  f rom the pos i t ion  o f  the f ront  o f  the 
wave of  rad io labe l led  proteins ,  was 14 .8__+l .0mm/h  
( m e a n + S D ;  n = 5 ) .  In  the galactose-fed an ima l s  the 
a p p a r e n t  rate was slightly less at 1 3 . 0 + l . 0 m m / h  
(n  = 5), as show n  in Table  1. The  di f ference was statis- 
t ically s ignif icant  at the p <0 .05  level. The  a p p a r e n t  
m e a n  rates, as ca lcu la ted  f rom the peaks of  the waves 
of  rad io labe l led  pro te ins  were 8 . 5 + 0 . 4 m m / h  a n d  
8.3 + 2 . 4  m m / h ,  respectively. The  di f ference was no t  
s ignif icant .  The  a m o u n t  of  fast t r anspor t ed  radiola-  
be l led  pro te ins  wi th in  the nerves expressed in terms o f  
rad ioac t ive  pro te ins  wi th in  the gangl ion ,  was greater  in 
galactose-fed than  cont ro l  an imals .  The  increase  was 
m a x i m a l  w h e n  the pro te ins  presen t  in the nerve  
2 5 - 3 0  m m  from the gangl ia  were ana lysed  (Table 1; 
p < 0 . 0 1 ) .  W h e n  the a c c u m u l a t i o n  of  de layed  fast 
t r anspor t ed  prote ins  was measu red  (as ou t l i ned  above  
u n d e r  'Re t rograde  t ranspor t ' )  there was no  s ignif icant  
d i f ference be tween  cont ro l  a nd  galactose-fed rabbi ts  

(Table 1). 
Vagus nerve galact i tol  levels in those an ima l s  were 

be low the level o f  de tec t ion  of  the assay (i.e. < 
0.08 I.tg/g wet weight). The  m e a n  galacti tol  level in the 
nerves  of  the rabbits  used  for the m e a s u r e m e n t  of  fast 
t r anspor t  rate was 53.0___ 50.0 I.tg/g. Despi te  the varia- 
t ion,  this was s igni f icant ly  h igher  t h a n  the level in the 
cont ro l  rabbi ts  (p < 0.05). Myo- inos i to l  levels were no t  
s igni f icant ly  r educed  (Table 2). 

F l uo r og r a ms  of  fas t - t ranspor ted  35S-radiolabelled 
pro te ins  failed to show any  dif ference be tween  the 
cont ro l  a nd  galactose an ima l s  in the na tu re  of  the fast 
t r anspor t ed  proteins .  In  bo th  cases they were s imi lar  to 
previous ly  pub l i shed  work [11] a nd  for that  r eason  are 

no t  shown.  

Retrograde transport 

The a m o u n t  of  radioact ive  pro te ins  a c c u m u l a t i n g  dis- 
tal to a l igature on  the vagus  nerve did  no t  differ be- 



W. G. McLean: Axonal transport in galactose neuropathy 445 

Table 1. Axonal transport in control and galactose-fed rabbits 

Measurement Galactose- n Control n p 
fed 

A. Fast transport 13.0 +1.0 5 14.8 +1.0 5 <0.05 
rate (mm/h)  

B. Fast transport 8.3 +2.4 5 8.5 +0.4 5 NS 
rate (mm/h)  

C. Amount of fast 0.039+0.014 5 0.017+0.005 5 <0.01 
transported 
proteins 

D. Anterograde 4.49 +_0.51 5 3.43 +0.78 4 NS 
transport 
accumulation 

E. Slow transport 23.1 +2.1 4 23.8 5-5.8 ~ 5 NS 
rate (ram/day) 

F. Retrograde 1.19 +_0.14 5 1.12 :t:0.34 4 NS 
transportion 
accumulation 

Table 2. Galactitol and myo-inositol in vagus nerves of control and 
galactose fed rabbits 

Group Galactitol Myo-inositol 
(as in Table 1) (Ixg/g wet weight) (!.tg/g wet weight) 

A. Control nd 872 + 153 
galactose 53.0+ 50.0 ~ 675 + 193 

C. Control 
galactose 170 + 101 

D. Control nd 805+ 64 
galactose 50 +__ 12 ~ 896+166 

Galactitol and myo-inositol content of vagus nerves after feeding 
rabbits 50% galactose for a period of 29 days. The groups corre- 
spond to the different experimental groups outlined in Table 1. In 
most cases levels of galactitol were not detectable (nd) in control rab- 
bits. ~Differences between measurements from control and galac- 
tose-fed rabbits were statistically significant at the ~p<0.05 level. 
A dash (-) indicates that no measurement was made 

Measurements of axonal transport in rabbit vagus nerve after feed- 
ing of 50% galactose for a period of 29 days, mean of n values + SD 
mean, as calculated from: 
A. The distance from the nodose ganglion of the front of the wave of 

3H-labelled proteins 3.5 h after radiolabelling, assuming a delay 
for protein synthesis of 30 min. 

B. The distance from the nodose ganglion of the peak of the wave of 
3H-labelled proteins 3.5 h after radiolabelling, assuming a delay 
for protein synthesis of 30 min. 

C. The ratio of the radioactive proteins in nerve pieces 20-35 mm 
from the nodose ganglion to the radioactive proteins in the gangli- 
on 3.5 h after radiolabelling. 

D.The ratio of the radioactive proteins in the two 2.5 mm nerve 
pieces immediately proximal to a pair of ligatures applied to the 
nerve 16 h after radiolabelling to the total radioactivity in the 
nerve 40-50 mm from the ganglion, 8 h after ligation. 

E. The distance from the nodose ganglion of the front of the wave of 
35S-labelled proteins 56 after radiolabelling, aThe transport rate 
for the control animals was taken from previously published work 
{81. 

F. The ratio of the radioactive proteins in the two 2.5 mm nerve 
pieces immediately distal to a pair of ligatures applied to the 
nerve 16 h after radiolabelling to the total radioactivity in the 
nerve 40-50 mm from the ganglion, 8 h after ligation. 

tween control and galactose-fed rabbits (Table 1), de- 
spite galactitol and myo-inositol levels similar to those 
found during measurement of fast transport (Table 2). 

Slow transport 

The mean rate of slow transport in the galactose-fed 
rabbits was 23.1+2.1 mm/day  (n=4)  as calculated 
from the position of the front of the wave of radiola- 
belled proteins. This is the same as the normal rate of 
slow transport in this nerve [8]. Nerve galactitol levels 
ranged from 90-300 .ttg/g in the galactose-fed animals. 
The fluorograms of slowly transported proteins (not 
shown) from galactose-fed rabbits contained the same 
slowly transported proteins as those from controls and 
provided no evidence for qualitative changes in the 
synthesis or axonal transport of any slowly transported 
proteins. 

Table 3. Inhibition of axonal transport by acute compression in con- 
trol and galactose-fed rabbits 

Treatment Transport n p 
block ratio 

Control 0.93 + 0.61 10 - 
Galactose-fed 12.97 + 20.32 5 < 0.02 '~ 
Control with statil 1.37+ 1.31 5 ~NS 
Galactose-fed with statil 0.85 +_ 0.74 5 ~NS 

< 0.002 b 

Inhibition of fast axonal transport in rabbit vagus nerve by local 
compression at 20 mm Hg. Inhibition is expressed as a Transport 
Block Ratio, which is the ratio of the radioactive proteins in two 
pieces of nerve immediately proximal and one nerve piece within the 
compression zone to the total radioactive proteins in the nerve 
37.5-50 mm from the ganglion. The effects of feeding 50% galactose 
for 29 days with and without 25 mg/kg daily Statil are shown as 
mean values + SD. Ratios are significantly different from those of 
~control or bgalactose-only treated rabbits, as indicated 

Inhibition of fast transport by compression 

The Transport Block Ratio was used as a measurement 
of the extent of inhibition of fast axonal transport by 
nerve compression (Table 3). The Transport Block Ra- 
tio in control rabbits was 0.93 + 0.61 (range 0.28-4.23; 
n=10),  while that in galactose-fed rabbits was 
12.97 + 20.32 (range 2.60-49.25; n = 5). The difference 
was significant at the p <0.02 level. The Transport 
Block Ratio in galactose-fed animals treated with Statil 
was 0.85+0.74 (range 0.29-2.11; n=5) .  This was sig- 
nificantly less than the ratio in rabbits fed galactose 
alone (p < 0.002) and was not different from the ratio 
in control animals. Statil had no signficant direct effect 
on the ratio; in control animals treated with Statil the 
ratio was 1.37 + 1.31 (range 0.35-3.05), which was not 
different from that in control animals without Statil. 

Nerve water content in the controls was 2.02+ 
0.52 mg per cm of nerve; after galactose feeding it was 
3.18+0.49 mg/cm (Table 4). The difference between 
controls and galactose-fed animals was significant at 
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Table 4. Nerve water content in vagus nerve of control and galac- 
tose-fed rabbits subjected to nerve compression (as in Table 3) 

Treatment n Nerve water p 
(mg/cm nerve) 

Control 10 2.02_0.52 
Galactose-fed 5 3.18 + 0.49 < 0.005 ~ 
Control with Statil 5 2.32+0.59 aNS 
Galactose with Statil 5 2.47 + 0.77 '~NS 

bNS 

Nerve water content (SD) of vagus nerves after feeding 50% galac- 
tose with and without administration of Statil. Values are signifi- 
cantly different from those of acontrol only or bcontrol rabbits treat- 
ed with Statil respectively 

the p <0.005 level. After treatment with Statil, nerve 
water was 2.32+_0.59 mg/cm of nerve in control rab- 
bits and 2.47+0.77 mg in galactose-fed rabbits. Nei- 
ther value was significantly different from that in con- 
trol rabbits without Statil. 

In the same animals, galactitol was 22.7 _+ 11.9 I-tg/g 
in galactose-fed animals and undetectable in controls. 
Myo-inositol was 152 + 88 p.g/g, compared with 
103 + 39 in controls. The increase in galactitol was sig- 
nificant at the p<0.005 level; the difference in myo- 
inositol was not significant. In those cases, measure- 
ments were made on nerves which had been freeze- 
dried and reconstituted. Galactitol levels in nerves 
from control rabbits treated with Statil were undetec- 
table; in galactose-fed rabbits treated with Statil, galac- 
titol was 4.4+9.8 I.tg/g. This was not significantly dif- 
ferent from controls. Myo-inositol in the same two 
groups was 625+57 .ug/g and 548_+ 121 .ug/g respec- 
tively. The difference was again not significant. In 
those cases nerves were not freeze-dried before mea- 
surement of galactitol or myo-inositol. 

Discussion 

Sidenius and Jakobsen [14] showed that galactose feed- 
ing in the rat produced changes in slow and retrograde 
axonal transport which were similar to those found in 
the streptozotocin-diabetic rat. The changes in axonal 
transport demonstrated in this study are not identical 
to those observed in the rat, i.e. we were unable to 
demonstrate any obvious change in slow or retrograde 
transport but observed a slight retardation and in- 
creased amount of fast transport. The only study of ax- 
onal transport in the sensory fibres of the rabbit vagus 
in diabetes [15] led to the conclusion that both fast and 
slow axonal transport were unaffected. 

The slight retardation in fast transport observed in 
this work may be a consequence of a reduced transport 
rate or of  a delayed outflow of fast transported pro- 
teins from the nodose ganglia. A much more severely 
reduced fast transport rate has previously been seen in 
this laboratory in the sciatic nerve of the streptozoto- 
cin-diabetic rat [16], an effect which has subsequently 

been ascribed to reduced nerve temperature [17]. Al- 
though body temperature remained constant through- 
out these experiments, nerve temperature was not mea- 
sured. The apparent increase in the amount of fast 
transported proteins after galactose feeding was unex- 
pected. This could not be ascribed to a difference be- 
tween the two groups in radiolabelling of proteins 
within the nodose ganglion. However, the possibility of 
increased diffusion and local incorporation of radio- 
isotope in the galactose-fed rabbits must be considered 
as a contributory factor, in view of the increased water 
content. 

Whether the differences in these results between rat 
and rabbit depend on the difference in the species and 
type of nerve studied (i.e. non-myelinated as distinct 
from myelinated) or on the regime for administering 
the galactose is unclear. At least in the streptozotocin- 
diabetic rat, axonal dwindling is known to be confined 
to myelinated fibres and to be absent in non-myelinat- 
ed fibres [18]. The 4-day break employed in this study 
to prevent weight loss may have been sufficient to re- 
store axonal transport deficits to normal since it is 
known that galactitol and nerve water content can be 
restored to normality in the rat as early as two days af- 
ter cessation of a galactose diet [19]. The higher than 
average nerve galactitol in the animals used for slow 
transport measurements in this study may reflect that 
fact, since those animals were restored to their galac- 
tose diet for a full 56 h after surgery. If that were cor- 
rect, further work with galactose feeding for longer pe- 
riods may be necessary to detect axonal transport 
defects in rabbit vagus nerve. However, it does mean 
that the model is suitable for studying the susceptibility 
of transport to compression without changes in trans- 
port per se which could complicate the calculation of 
the results. 

Nerve galactitol levels were markedly elevated in 
the vagus nerve in all experiments. The values quoted 
above in the nerves of rabbits used for measurements 
of fast transport rate were typical of the values found 
throughout; the fact that galactitol and myo-inositol 
levels were low in the experiments involving nerve 
compression in the absence of Statii was almost cer- 
tainly a consequence of the fact that it was necessary to 
measure galactitol and myo-inositol in the same nerves 
which had been freeze-dried for measurement of nerve 
water content and then re-constituted. This also led to 
a loss of myo-inositol even in nerves from control ani- 
mals [20]. 

The increased susceptibility to compression can 
therefore be explained in terms of the elevated levels 
of sugar alcohols. In rat sciatic nerve after galactose 
feeding, these generate osmotic changes leading to in- 
creased water content, and a resulting increase in inter- 
capillary distance [4, 21]. It is this increase in intercapil- 
lary distance which is thought to be responsible for 
reduced endoneurial oxygen tension, and possibly re- 
duced nerve blood flow [22, 23]. 
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While at early stages o f  galactose neu ropa thy  there 
is also an increase in endoneur ia l  fluid pressure,  it has 
been  a rgued  that  that  is not  in itself sufficient to cause 
capi l lary closing and  thereby lead to i schaemia  [24]. 

So far no morpho log ica l  da ta  is available on the 
changes  in rabbit  vagus  nerve p r o d u c e d  by galactose 
feeding. The  elevated nerve water  content  and  the in- 
creased galactitol do,  however,  suggest  that  the situa- 
t ion is similar to that  f o u n d  in rat sciatic nerve. Fur ther  
work  will be necessary to de termine  whe ther  the signif- 
icant inf luence o f  the galactose feeding was a compro -  
mised nerve b lood  flow or  an elevated endoneur ia l  
fluid pressure. 

The  altered susceptibil i ty o f  the fast t ranspor t  pro-  
cess to local mild pressure is consis tent  with previous 
work  in the s t reptozotocin-diabet ic  rat [1, 2]; the results 
conf i rm that  the effect can be observed  in small non-  
myel ina ted  sensory nerve fibres o f  the vagus  nerve. 
However ,  in rat and  rabbit  sciatic nerve there is con-  
flicting evidence  for  and  against  an increased nerve 
water  content  [5, 6, 25, 26]. N o r  in our  own  experi- 
ments  have we been  able to observe  r educed  nerve 
myo- inos i to l  [2] despite  o ther  reports  o f  reduct ions  in 
myo- inosi to l  in bo th  diabet ic  and  ga lac tosaemic  rat 
nerve [6, 20], and  the a r g u m e n t  that  changes  in myo- in-  
ositol underl ie  the deve lopmen t  o f  n e u r o p a t h y  and  its 
prevent ion  by inhibitors o f  a ldose reductase  [27] in ex- 
per imental  diabetes.  It is likely that  r educed  nerve 
b lood  flow and  the ensuing,  or  associated endoneur ia l  
hypox ia  in bo th  the galactose-fed animal  and  the strep- 
tozotoc in-d iabet ic  rat [21-23] are ampl i f ied  in the pres- 
ence o f  appl ied mild pressure,  which  also impairs  
nerve b lood  flow, to the extent  that  the oxygen-depen-  
dent  fast axonal  t ranspor t  is inhibi ted [28, 29]. The  rela- 
t ionship  be tween elevated nerve polyols  and  reduced  
nerve b lood  flow may,  however,  be different  in the two 
models .  

Inhibi t ion o f  fast axonal  t ranspor t  is unlikely in it- 
self to be the explana t ion  for  longer  term changes  in 
nerve funct ion associated with diabetes or  galactose 
feeding [30-32]. In fact recent  evidence  points  to defi- 
ciencies in provis ion o f  slowly t ranspor ted  neurofl la-  
ments  [33] in galactose neuropa thy .  Inhibi t ion o f  fast 
axona l  t ranspor t  by  pressure as measured  in this s tudy 
is, however,  k n o w n  to be associated with an equivalent  
inhibit ion o f  slow and  re t rograde t ranspor t  [13, 34]. 
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