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Aim 
Glaucoma is a common eye disease in which we try 
to control the deterioration of vision by lowering 
intraocular pressure (i.e. the pressure inside the 
eye). Our aim was to improve drug therapy of 
glaucoma by studying the effect on intraocular 
pressure of bradykinin (BK), which occurs naturally in 
the body.  How does it suppress production of 
aqueous humour (AH – the fluid in the eye), and 
hence lower intraocular pressure?  We had already 
shown that some drug effects on AH are related to 
the ability to release calcium within the cells that 
make AH – does BK also do this? 
 
Project Outline/Methodology 
For many years we have avoided live animal 
experiments yet gained much valuable information by 
using abattoir material. Very fresh bovine eyes can 
have many of their normal functions restored by 
pumping a blood substitute through the arteries. BK 
was tested at various concentrations for its ability to 
suppress AH formation in such eyes and for its effect 
on calcium movements in certain cells which we can 
culture from that part of the bovine eye which 
produces AH.  By using various other drugs along 
with BK it was possible to learn about its mechanism 
in suppressing AH formation. 
 
Key Results 
At very low concentrations, BK suppressed AH 
formation in the whole eye and also triggered release 
of intracellular calcium in cultured cells. WIN64338, a 
drug which blocks the action of BK by blocking the B2 

receptor (a cellular component known from the 
actions of BK in some other tissues), blocked both of 
these effects. Other inhibitory drugs, L-NAME and 
ODQ, also interfered with the effect of BK on AH 
formation. 
 
Conclusions 
We have shown that bradykinin decreases aqueous 
humour formation and hence intraocular pressure in 
the bovine eye. We identified the receptor (B2) that is 
responsible for these effects and showed that the 

mechanism is probably via nitric oxide and cyclic 
GMP. These substances are well known endogenous 
mediators, so this gives us important information 
about the mechanism of BK’s effect and about how 
the body normally controls intraocular pressure. 
 
What does this study add to the field? 
The data allow us to add BK to the various body 
chemicals which can influence intraocular pressure. 
The results also provide additional evidence to 
support our hypothesis that intracellular calcium is 
closely involved in AH formation. 
 
Implications for Practice or Policy  
BK may be a natural modulator of AH formation and 
therefore of intraocular pressure. This improves our 
knowledge of the normal physiology of the eye and 
may also have implications for the pathology of 
glaucoma. Being a peptide, BK itself is probably 
unsuitable as a potential treatment for glaucoma, but 
other drugs may emerge which are non-peptides but 
which act at the B2 receptor. 
 
Where to next? 
These advances in basic knowledge encourage us to 
test BK in cells derived from human eyes to give a 
clue as to the possible clinical value of non-peptide 
drugs which are being developed in order to mimic 
BK. When these drugs become available they should 
clearly also be tested. 
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