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Recovery of limb function with ATP/MgCl2
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SUMMARY
Reperfusion injury after ischaemia is a growing surgical problem.
This paper reports the design of an in situ autoperfused canine
hind limb model to study the ability of a solution of adenosine
triphosphate and magnesium chloride (ATP/MgCI2) to improve
recovery of limb function and reduce skeletal muscle necrosis
after severe ischaemia.
An autoperfused hind limb model was prepared by exposing

the femoral artery and vein, ligating their side branches and
tributaries and separating them from the rest of the leg using a
metal exclusion device, which, when inflated eliminated collateral
vascular flow. Twelve female mongrel dogs were divided into
3 study groups: non-ischaemic controls (n=7 limbs), saline
treated ischaemic group (n=7 limbs), and ATPIMgCl2 treated
ischaemic group (n=7 limbs). In the ischaemic groups, the
limb was reperfused for 3 hours with either normal saline or
ATPlMgCl2, following 4 hours of complete ischaemia. It was
found that compared to normal saline infusion, an infusion of
200 (J.mol/kg of ATPIMgCl2 after reperfusion significantly
increased functional recovery (p<O.OI). This was assessed by
measuring the isometric twitch contractile force of dorsiflexion
of the paw after neuromuscular electrostimulation. It also
significantly reduced skeletal muscle necrosis (p<O.Ol)
evaluated by photographic analysis of limb muscle stained with
nitroblue tetrazolium dye.
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The authors conclude that ATP/MgCl2 may improve the
recovery of function and reduce the extent of necrosis following
ischaemia and reperfusion.

COMMENT
Many substances such as catalase, heparin, iloprost,
superoxide dismutase and mannitol have been used to study
reperfusion injury following ischaemia. However, these have
been used in isolated tissue models. Few studies have used
an intact functional model except for Hoch and his colleagues
in 19911 and the authors of the present work.
ATP/MgCl2 has been beneficial in the treatment of shock,

sepsis and burn injury but this is the first time its therapeutic
effect has been examined in a functional model which mirrors
acute arterial embolism or perioperative ischaemia. The
efficacy of ATP/MgCl2 in this situation may be due to (i) the
restoration of altered membrane permeability, (ii) the
attenuation of the release of cytokines such as tumour
necrosis factor and interleukin-6, and (iii) the maintenance
of an intact microcirculation by its potent vasodilating effect.
Future studies should assess the effects of muscle stimula-

tion on the intensity of the, ischaemic period as well as the
effects of long term infusion with ATP/MgCI2•
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