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Summary. Clinical examination and nerve conduction 
in the median and lateral popliteal nerves were carried 
out in nine synalbumin positive and ten synalbumin nega- 
tive subjects. There was no evidence of any abnormal 
neurological signs in either group and the results of the 
nerve conduction in the two groups showed no significant 
difference. -- The role of an underlying hereditary error 
is discussed with respect to the aetiology of diabetic neu- 
ropathy. 

La neuropathie diabgtlque. Etude clinr e~ glectro- 
physiologique chez des seejets synalbu~ine-positifs e$ syn- 
albumine- nggati f s 

Rgsumg. On a 6tudi6 le tableau clinique et la conduc- 
tion nerveuse dans les nerfs m6dian et lat6ral poplit6, chez 
neuf sujets synalbumine-positifs et dix sujets synalbu- 
mine-nggatifs. On n 'a  trouv6 de signes neurologiques 
anormaux dans aucun des groupes, et les r6sultats de 
l'6tude de la conduction nerveuse darts les deux groupes 
n'a pas montr6 de diff6rence signifieative. -- Le r61e d'une 

tare h~r6ditaire k la base est discut@e en ce qui conccrne 
l'6tiologie de la neuropathie diab6tique. 

Diabetischv 1Veuropathie -- Klinische und elelctrophysio- 
logisehe Untersuchungen bei Synalbum~n-positiven q~n d syn-  
albumin-negativen Personen 

Zusammenfassung. Bei der klinischen Untersuchung 
und der iY[essung der Leitgeschwindigkeit im N. medianus 
und N. popl. lat. yon 9 Synalbumin-positiven und 10 Syn- 
albumin-negativen Vp. fanden sich in beiden Gruppen 
keine abnormen neurologischen Befunde und keine signi- 
fikanten Untersehiede der Nervenleitgesehwindigkeit. -- 
Die Bedeutu.ng des zugrundeliegenden heredit~ren Defek- 
tes fiir die Atiologie der diabetischen Neuropathie wird 
diskutiert. 

Key-words: Nerve conduction, synalbumin positive, 
synalbumin negative, diabetic neuropathy, hereditary 
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Introduction 

In  recent years there has been growing speculation 
tha t  diabetic neuropathy is dependent on an under- 
lying hereditary error, Hke other conditions associated 
with diabetes, such as retinopathy, nephropathy and, 
angiopathy (BA~T~LS and RULLO, 1958; POME~ZA~ 
1959; A~I~C, 1960; C~VE~LY and MULI)E~, 1960; 
DOBSOn and BREZq~'A~, 196i ; ELLE~eBERG, 1961 ; 1962 ; 
HOLT, 1962). That  diabetes mellitus is a hereditary 
disorder and the prediabetie state a definite enti ty is 
well documented (CoLwELL, 1942; JACxSO~X and 
WooL~, 1957; MATHEWS, 1958; POM~aZANE, 1959; 
BEST, 1962). 

However, a major  difficulty in studying prediabetic 
disorders has been the lack of any means of identifying 
the prediabetic patient except retrospectively when 
diabetes has become clinically manifest or by  genetic 
inference. Recently it  has been shown that  diabetics 
possess increased insulin antagonism in their plasma 
in association with the albumin fraction. Subjects with 
this increased antagonism have been called "synalbu- 
mill positive" and these without increased antagonism 
"synalbumin negative".  The insulin antagonist had also 
been demonstrated in relatives of diabetics and the 
evidence suggests tha t  it is inherited as an autosomal 
dominant characteristic, and tha t  all constituted diabe- 
tics are synalbumin positive. The potential  diabetic 
state may  therefore be recognised by  assaying the 

plasma of suspects for increased synalbumin activity 
( V ~ L A ~ c ~ - 0 w ~  and LILL~u 1961; VALLANCE- 
0wen, 1966), without reference to carbohydrate-in- 
tolerance. 

Material and Methods 

There were nine synalbumin-positive men and wo- 
men and ten synalbumin-negative men and women, all 
having normal oral glucose tolerance. Most of the pa- 
tients were women subjects who had had unexplained 
foetal deaths (15 women and 4 men). The age range in 
the nine s3nlalbumin-positive subjects was 21-- 53 years 
(mean 36.9 years) and in the ten synalbumin-negative 
subjects 26--38 years (mean 29.4 years). None of the 
female subjects from either group gave a history of 
paraesthesia or of entrapment neuropathy during their 
pregnancies. There was no history of entrapment neu- 
ropathy, paraesthesia or any foot deformity in the 
family from either group. 

Albumin was extracted from fasting venous blood 
by the method of I)EBRO, TARVEa and KOR~E~ (1957) 
as modified by VALLA~cE-OwEN (1958). Insulin an- 
tagonism was then assessed by measuring the glucose 
uptake of the ra t  hemidiaphragm in, a) Gwy and GEY 
(1936) buffer plus 1000 ~U crystalline insulin/ml, and 
b) GsY and GEY buffer plus 1000 ~U insulin/ml plus 
1.25% albumin. The experimental procedure was as 
described by  V)~LLA~CE-0WEN, ttU~LOCK und PLEAS~]~ 
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(1955). Increased insulin antagonism (ie, synalbumin 
positivity) was present if the glucose uptake in the 
presence of albumin was significantly less than  in the 
buffer. 

After these two groups had been separated by  the 
above procedure, they were examined by two of us on 
a 'blind' basis for any  evidence of nervous system invol- 
vement.  Motor and sensory nerve conduction was per- 
formed in the median and lateral popliteal nerves of 
all subjects. A detailed account of the method has been 
given elsewhere (CHorRA, 1967 ; C~OPgA and HUgW~TZ, 
1969). 

Resul ts  

There was no evidence of any  abnormal motor  or 
sensory signs in the nervous system in any pat ient  from 
either group. Normal  tendon jerks were present in all, 
except one female subject aged 21 in the synalbumin- 
positive group, who had diminished ankle jerks. 

-- Clinical and Electrophysiological Study Diabetologia 

diabetics with and without objective neuropathy (LAw- 
~ENCE and LOCKE, 1961 ; MULDE~, LAMBERT, BASTRO~r 
and SPRAGUE, 1961 ; SKILLMA~r JOHNSON, HAMWr and 
D~ISK~T,, 1961 ; GILLIATT and WILLISO~r 1962 ; MAYER, 
1963; CHOP~A, 1967; C~OP~A and HURWITZ, 1968; 
1969). Peripheral nerve conduction in such patients 
was found to be slower than in the normal subjects. 
Indeed, structural lesions of the peripheral nerves in 
association with abnormal electrophysiological findings 
have been demonstrated by  histopathological studies 
in patients with and without neuropathy (THoMAs and 
LASCELLES, 1965; 1966; CHOPgA, 1967; C~O~gA, HUm- 
WITZ and MOnTGOMErY, 1969). 

Although electrophysiological tests may  reveal ab- 
normali ty in peripheral nerves before there are any 
clinical signs, the present s tudy has not demonstrated 
any  significant difference between the synalbumin-po- 
sitive and synalbumin-negative patients. This may  well 

Table 1. Median  nerve 

Group 

Synalbumin 
positive 
Synalbumin 
negative 
Variance 
ratio 

Motor nerve conduction Sensory nerve conduction 
Term. 1~. Conduction veloc~y m/s Digi t -Fis t  
ms Elbow-Fis t  ~xilla-e~ow Conduction vel. Amp: ~V 

m/s 

3.94-0.2 54.44-1.9 61.84-2.9 42.64-1.9 22.54-3.5 

3.6• 52.64-1.8 64.34-2.8 45.24-1.8 28.24-3.3 

P > 0 . 2  P > 0 . 2  P>0 .2  P > 0 . 2  P>0 .2  

Wrist-elbow 
Conduction vel. 
m/s 

62.84-2.8 

60.5• 

P>0 .2  

Amp.~V 

7.24-2.2 

7.94-2.1 

P > 0 . 2  

Term. lat. 
ms 
Amp. 

Terminal latency -- wrist to abductor pollicis brevis 
Millisecond m/s Metres per second 
Amplitude ~V microvolts. 

Table 2. Lateral popliteal nerve 

Motor nerve conduction Sensory nerve conduction 

Group Term. lat. Conduction velocity m/s Conduction velocity m/s Amp.~V 
ms Knee -ankle Ankle -knee 

Synalbumin 5.34-0.2 52.5:L2.7 50.34-1.6 7.04-1.4 
positive 
Synalbmnin 5.14-0.2 50.84-2.2 49.14-1.4 8.74-1.3 
negative 
Variance P > 0.2 _P> 0.2 P >  0.2 /~> 0.2 
ratio 

Term. lat. 
ms 
Amp. 

Terminal latency ankle-extensor digitorum brevis 
Millisecond m/s Metres per second 
Amplitude ~V Microvolts. 

The mean values of motor  and sensory nerve con- 
duction in the median and lateral popliteal nerves are 
given in Tables 1 and 2. The analysis of variance bet- 
ween the two groups showed no significant difference 
in all the 11 parameters  tested in each patient.  

Discuss ion  

Several authors have studied peripheral nerve con- 
duction in diabetes mellitus, and have concluded tha t  
there is evidence of peripheral nerve involvement in 

suggest tha t  the peripheral nerves are only affected 
when there is carbohydrate intolerance. Peripheral 
neuropathy has been reported as the first presenting 
symptom of diabetes (M_~RTn% 1953), but  it is very 
difficult to know how long such patients  had been 
suffering from a mild asymptomat ie  diabetic state. 
However, in two patients with peripheral neuropathy 
reported by  RUDY and EPSTEIN (1945), the diagnosis 
of diabetes mellitus was confirmed only some months 
after the onset of the neuropathy.  Carbohydrate into- 
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lerance m a y  be associa ted  wi th  a change in  nerve me- 
t abo l i sm,  a n d  so n e u r o p a t h y  in d iabe t ics  a l though  
occurr ing wi th  c a r b o h y d r a t e  in to lerance  need no t  be 
d i rec t ly  r e l a t ed  to  the  level  of hyperg lycaemia .  The 
f indings in th is  s t u d y  suppor t  those  carr ied ou t  b y  
LAWRENCE and  LOCKE (1961), who d id  no t  f ind a n y  
difference in nerve conduc t ion  be tween  re la t ives  of 
d iabet ics  and  control  subjects .  

There  are  no repor t s  in the  l i t e ra tu re  of pa thologi -  
cal changes in  the  pe r iphera l  nerves of p red iabe t i c s  as 
the re  is in d iabet ics  w i thou t  clinical  neu ropa thy .  How- 
ever,  nodu la r  glomerulosclerosis  in unsuspec ted  or mi ld  
d iabe t ics  (GI~EENFIELD, BLACKWOOD, MCNEI~EMY, 
M~YE~ and  NORMAN, 1958; ELLENBEI~G, 1962) and  
evidence of rena l  disease in the  p red iabe t i c  s ta te  are 
documen ted  (D~u DOBSON and  B~ENNAN, 1961). 

I t  is concluded f rom a clinical  and  electrophysiologi-  
cal s t u d y  t h a t  there  is no evidence of invo lvemen t  of 
pe r iphera l  nerves  in  sub jec t s  who are  syna lbumin  po- 
sit ive.  The pe r iphe ra l  nerves  become pa r t i cu l a r l y  vul-  
nerable  wi th  the  onset  of c a r b o h y d r a t e  in to lerance  
i r respec t ive  of the  degree of hyperg lycaemia .  Al though  
this  s t u d y  is aga ins t  an  he r ed i a t ry  error  in the  aetio- 
logy  of d iabet ic  n e u r o p a t h y ,  i t  would  no t  exclude a 
dev ia t ion  f rom normal  in me tabo l i sm in the  p red iabe t i e  
p a t i e n t  wi th  increased suscep t ib i l i ty  of the  nerve when 
d iabe tes  becomes overt .  More sensi t ive b iochemical  
and  e lec t rophys io logica l  tes ts  of pe r iphera l  nerve  func- 
t ions  m a y  help resolve this  problem.  
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