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Table 2. Parameters of a manual hyperinsulinaemic euglycaemic clamp technique: A. Controls and DM2 patients before treatment; B. DM2 
patients before and after treatment; C. Controls and DM2 patients after treatment (mean±SD)

A.	 Parameter	 Controls	 DM2 patients before treatment	 p value

	 Fasting plasma glucose (mmol/l)	 4.61±0.50	 6.99±0.84	 <0.001

	 Mean plasma glucose (mmol/l)	 5.04±0.12	 4.97±0.27	 NS

	 Steady state plasma glucose (mmol/l)	 5.03±0.10	 5.03±0.11	 NS

	 Fasting plasma insulin (mIU/l)	 15.39±10.61	 12.83±5.93	 NS

	 Steady state plasma insulin (mIU/l)	 81.80±20.68	 69.0±8.32	 NS

	 M (mg/kg/min)	 6.749±3.268	 3.202±1.898	 0.01

	 ISI (mg/kg/min per mIU/lx100)	 9.507±5.795	 4.706±2.666	 0.02

B.	 Parameter	 	 DM2 patients	 	 p value

	 	 Before treatment	 After treatment

	 Fasting plasma glucose (mmol/l)	 6.99±0.84	 6.84±1.64	 NS

	 Mean plasma glucose (mmol/l)	 4.97±0.27	 4.96±0.15	 NS

	 Steady state plasma glucose (mmol/l)	 5.03±0.11	 5.04±0.10	 NS

	 Fasting plasma insulin (mIU/l)	 12.83±5.93	 13.63±4.72	 NS

	 Steady state plasma insulin (mIU/l)	 69.0 ±8.32	 77.7±18.2	 NS

	 M (mg/ kg/min)	 3.202±1.898	 5.951±2.705	 0.01

	 ISI (mg/kg/min per mIU/lx100)	 4.706±2.666	 7.673±3.559	 0.05

C.	 Parameter	 Controls	 DM2 patients after treatment	 p value

	 Fasting plasma glucose (mmol/l)	 4.61±0.50	 6.84±1.64	 <0.001

	 Mean plasma glucose (mmol/l)	 5.04±0.12	 4.96±0.15	 NS

	 Steady state plasma glucose (mmol/l)	 5.03±0.10	 5.04±0.10	 NS

	 Fasting plasma insulin (mIU/l)	 15.39±10.61	 13.63±4.72	 NS

	 Steady state plasma insulin (mIU/l)	 81.80±20.68	 77.7±18.2	 NS

	 M (mg/ kg/min)	 6.749±3.268	 5.951±2.705	 NS

	 ISI (mg/kg/min per mIU/lx100)	 9.507±5.795	 7.673±3.559	 NS

NS:nonsignificant, M: glucose disposal rate, ISI: Insulin sensitivity index

(data not shown). The drug was well tolerated and 
no adverse effects were observed. Only one patient, 
treated with 3 tablets metformin daily, experienced 
a mild hypoglycaemia.

DISCUSSION

In the present study as expected, the insulin sen-
sitivity expressed as a glucose disposal rate in the 
type 2 diabetic patients before alpha-lipoic acid 
treatment was significantly lower than that in the 
normal, glucose tolerant subjects.7,23-26 The mean 
steady state insulin level, obtained during the clamps 
before and after treatment in the patients and in the 
control subjects, has been reported to suppress he-
patic glucose production; therefore, glucose infusion 

rate reflects the glucose disposal rate in all tissues, 
but primarily skeletal muscles, which represent the 
major site of insulin resistance.23,24 After 4 weeks 
of alpha-lipoic acid treatment, insulin sensitivity 
in terms of glucose disposal rate were impressively 
enhanced and, at this stage, there was no significant 
difference between diabetics and controls. In half 
of the patients, the amount of glucose metabolized 
after treatment reached a level considered normal 
for healthy, normal weight subjects.27

Improvement of insulin sensitivity by alpha-lipoic 
acid has been reported in type 2 diabetic patients. 
Jacob and co-workers (1995) were the first to ap-
ply thioctic acid in DM2. They conducted the first 
clinical placebo-controlled study, which showed that 
acute parenteral (1000mg) administration of ALA 




