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Insulin, plasma volume and haematocrit 
Dear Sir, 

Several studies have now shown that i.v. injection of insulin de- 
creases the plasma volume [1-4]. Insulin may decrease the plasma vol- 
ume by two different mechanisms: 1) indirectly by increasing plasma 
adrenaline during hypoglycaemia [3, 5], and 2)directly by a non- 
adrenergic mechanism in diabetic patients during hyperglycaemia 
and in normal subjects during a euglycaemic glucose clamp [1, 4]. The 
first mechanism only is associated with an increase in haematocrit. 
This increase in haematocrit is mediated by an alpha-adrenergic 
mechanism and is due to elevated plasma adrenaline levels, which in- 
crease postcapillary resistance [5]. Parving et al. [6] suggested that the 
decrease in plasma volume after insulin injection during eu- or hyper- 
glycaemia was factitious and due to inadequate mixing of tracer and 
plasma, because the haematocrit did not increase and plasma volumes 
were not significantly different after insulin injection and in control 
experiments if plasma volumes were calculated 20 rain rather than 
10 rain after injection of the tracer. We have observed, however, mar- 
kedly lower plasma volumes after insulin even 30 rain after tracer in- 
jection [4, and unpublished observation] indicating that the decrease 
in plasma volume after insulin during euglycaemia is real. We suggest 
that the non-adrenergic mediated plasma volume lowering effect of 
insulin is due to an increase in muscle capillary blood flow. 

One of the most marked changes in haemodynamics after injection 
of insulin is an increase in muscle blood flow [7]. It is also well- 
established that microvascular haematocrit is lower than systemic 
haematocrit mainly due to plasma skimming. This phenomenon is flow 
dependent and elevated flow rates reduce the difference between 
microvascular and systemic haematocrits [8]. One would, therefore, ex- 
pect a decrease in venous and systemic haematocrit after increments in 
capillary or nutritive blood flow. This is not observed probably because 
at the same time plasma is lost to the extracellular fluid due to the con- 
comitant increase in capillary surface area. These two processes, which 
have opposite effects on venous haematocrit are related as both of them 
are dependent on the relative increase in capillary blood flow. 

Our hypothesis indicates that insulin and adrenaline (through a 
beta-adrenergic mechanism) by increasing capillary blood flow may 
decrease plasma volume without changing venous haematocrit. It 
may also explain a lack of correlation between changes in haematocrit 
and plasma volume observed during adrenaline infusion [4]. Further- 
more, in the latter study infusion of noradrenaline and adrenaline in 
relatively high doses both increased the haematocrit to approximately 
the same extent, whereas the decrease in plasma volume was twice as 
high during adrenaline infusion as compared with infusion of nor- 
adrenaline. Further studies are in progress to test the hypothesis that 
the decrease in plasma volume observed during euglycaemia after 
insulin is a consequence of an increase in nutritive blood flow. 

Insulin has also been shown to increase transcapillary escape rate 
of plasma albumin both during euglyeaemia and during insulin hypo- 
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glycaemia [1, 3, 4]. Christensen et al. [9] showed that i.v. injection of in- 
sulin increased urinary albumin excretion rate by a glomerular mech- 
anism. This phenomenon was not due to changes in blood glucose 
concentrations. The effect of insulin on the transcapillary escape rate 
of plasma albumin cannot, however, be mimicked by adrenaline infu- 
sion [4] and remains to be explained. 

Yours sincerely, 
N. J. Christensen and J. Hilsted 
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Announcements 
Lions Clubs International Foundation 

The American Diabetes Association will administer the 1989-1990 
LCIE Clinical Research Program in Diabetic Eye Disease. This pro- 
gram supports clinical or applied research in diabetic retinopathy in 
the United States and throughout the world. Awards, up to $40,000 
per year for two years, will be given to support research in new treat- 
ment regimens for diabetic retinopathy, epidemiology studies, and re- 
search that facilitates the translation of basic knowledge to clinical ap- 
plication (e.g. the development and implementation of screening 
programs). In addition, funds will be awarded to support the training 
of foreign investigators in research institutions located in the USA; to 
enable investigators from the USA to conduct training programs in 
foreign institutions; and to provide equipment for the conduct of 
clinical research in diabetic retinopathy. The deadline for receipt of ap- 
plications: February 2, 1990. For further information and application 

forms please contact: American Diabetes Association, Inc., National 
Service Center, 1660 Duke Street, Alexandria, Virginia 22314. A'ITN: 
LCIE Clinical Research Program in Diabetic Eye Disease. 

2nd International Symposium on the Immunotherapy of Type 1 
Diabetes 

This symposium will be held from September 9-10, 1990 at the St. 
Bartholomew's Hospital, London, UK. The Symposium is the official 
meeting of the International Diabetes Immunotherapy group (IDIG) 
and will deal with all aspects concerning strategies in the immunother- 
apy and prevention of Type 1 diabetes. For further information please 
contact: Anne Glover, Department of Diabetes and Immunogenetics, 
Dominion House, St. Bartholomew's Hospital, London ECIA 7BE 
United Kingdom. Tel.: 01-601 7447. 


