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Aim : To evaluate normal levels of VEGF in human eyes which does not give adverse affect. 
Method : As much as 0.1 cc to 0.2 cc of aqueous humour are taken from anterior chamber of the 
patient's eye with uncomplicated senile cataract prior to cataract surgery, using 27 gauge 
needle.  Aqueous humour are analized under ELISA technique in the laboratorium. Result 
:Aqueous humour of thirty-one patients with uncomplicated senile cataract were taken within 
the range of age of 50 to 81 years old ( SD : 65.5 ± 15.5 years ). After been analyzed in the 
laboratorium with ELISA technique, the lowest level of VEGF in those patients were 32.9 pq/ml 
and the highest level were 217.5 µq/ml (SD :125.2 ± 92.3 µq/ml ). Levels of VEGF higher than 
125.2 µq/ml were found in 16 people (51.61 %) while levels that are lower than 125.2 µq/ml 
were 15 people (48.39 %). Conclusion : VEGF levels in uncomplicated senile cataract patients 
were within normal range level, which were between 32.9 µg/ml to 217.5 µg/ml ( normal 
range : 15.6 µq/ml - 1000 µq/ml). Therefore, no evidence of  inflammation occured as 
complications of senile cataracts, such as phacolytic and phacotoxic in hypermature senile 
cataracts. 

Senile cataract is a condition where crystalline lens becomes 
opaque due to degeneration process in the lens. Crystalline lens is 
a refraction media that focuses the image of an object through the 
lens into the retina, which is known as  accomodation process. ( 
Kuffman G.A, 2003).

Based on the severity of lens opacity in senile cataracts, there 
are 4 stadiums of senile cataracts : incipiens, immature, mature 
and hypermature cataract. Hypermature cataracts are prone to 
complications  which are known as phacolytic and phacotoxic. 
Phacotoxic is an inflammation of the tissue in anterior chamber 
that derives from lens cortex which is identified as a foreign body. 
This reaction induces fagosite, known as macrophage,  which then 
worsen the inflammation. In this condition, Vascular Endothelial 
Growth Factor ( VEGF ) are released as a respond to the intraocular 
inflammation process (Liesegang.T.J.,Deutsch.T.A., 2009)

VEGF are also released during cataract surgery. Manipulations 
in surgery may trigger prostaglandin release which leads to a more 
severe inflammation, that could even cause macular edema. 
Macular edema after cataract surgery decreases visual acuity that 
may last from days to months.

VEGF is a haemodynamic glycoprotein, produced by several 
type of cells as a response to various stimuli. VEGF genes in 
humans are colonised in 8 exon which are separated by 7 introns. 

These axons appear as 4 different isoforms : VEGF 121, VEGF 
165, VEGF 189 and VEGF 206. VEGF 165 and VEGF 121 has a 
dominant effect to the growth of vessels, whereas VEGF 189 has an 
important role in fibrosis process. VEGF controls the fibrosis 
process through angiogenesis; however, in certain circumtances it 
has direct role in fibroplastic activity. VEGF acts as a mediator in 
cascade signal transduction which causes migration and 
proliferations. VEGF has a strong role in inducing angiogenesis and 
supports the early migration of inflammation cells and fibroblast. 
The biological effect of VEGF are mediated by two of tyrosine 
kinase ( RTK ) receptors, which are VEGFR-1 and VEGFR-2, found 
in vascular cells in the arteries, veins and lymphatics. VEGF 
directly stimulates angiogenesis process through VEGFR-2 
chemical bonds. VEGF in endothelial cells binds with receptors of 
s p e c i f i c  t ra n s m e m b ra n e .  ( O l s s o n , A . K . ,  D i m b e rg , A . ,  
Kreuger,J.,Welsh,L.C., 2006)

Until recently, the amount of VEGF levels in human eyes are not 
clearly understood. VEGF level in rabbits reached the highest 
concentration at 10 µg/ml, thirty days after been injected by 1.25 
mg/ ml of anti-VEGF bevacizumab intravitreally, with a half time of 
4.32 days. Concentration of bevacizumab in aqueous humour 
reached its peak at 37.7 µg/ml, 3 days after injection. Eight days 
after injection, the maximum concentration of bevacizumab were 
3,3 µg/ml.  A very small amount of bevacizumab concentration 
was found in the vitreous and aqueous humour in the contralateral 
eye. In eyes which were injected with1.25 mg/ml of bevacizumab 
after vitrectomy with a half time of 3 days, the concentration are 
c o m p l e t e l y  d i m i n i s h e d  w i t h i n  4  w e e k s .  ( C o l l e t .  
L.,Larson.T.A.,Bakri.S.J. 2007 ). Under ischemic condition, VEGF 
level will increase such as in diabetes mellitus and intraocular 
inflammation. Thus, this condition are marked clinically where 
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neovascularization are formed. In diabetic patients, 
neovascularization are clearly identified as a result of ischemic 
retina due to embolic vascular obstruction. VEGFs are then 
released by retinal pigmet epithelial in ischemic areas to form 
neovascularization.

Neovascularization does not only occur in posterior segment 
of the eye, e.g retina, but also in anterior segment like the iris. 
Retinal neovascularization causes decreased vision  due to 
macular neovascularisation. Neovascularization that occusr in the 
iris  and trabecular obstructs aquous outflow,  increases 
intraocular pressure, in which this condition is called neovascular 
glaucoma. (Cheng,J.Y.C.,  Wong, D.W.K., Ang,C.L .2008)

Bevacizumab usually indicated for eye disease in which VEGF 
level increase as in choroidal neovascularization, proliferative 
diabetic retinopathy, diabetic maculopathy and retinal vein 
occlusion. Secondary neovascularization in sickle cell retinopathy 
has been reported to respond well to bevacizumab. In case of 
retinopathy of prematurity, intravitreal injection of bevacizumab 
remains controversy. In case of secondary cystoid macular edema 
due to posterior uveitis or after cataract surgery responds well to 
intravitreal injection of bevacizumab. Macular edema can occur 
after cataract surgery as a result of inflammation. Inflammation 
can be the result of cataract or intraoperative manipulation. 
Phacolytic and phacotoxic are example of secondary inflammation 
due to the lens. Post operative inflammation due to intraoperative 
inflammation release prostaglandin as an inflammatory agent. 
Thus, bevacizumab is believed to act as an antiinflammation 
(Collet. L., Tarson. T.A., Bakri, S.J. 2007). We observed pre operative 
VEGF level in humor aquous in cataract patient without 
complication.

VEGF in aqueous humour in uncomplicated cataract patient 
was evaluated. Cataract surgery technique were extracapsular 
cataract  surgery (ECCE) and phacoemulsification. Humor aquous 
was taken before surgery. Paracentesis of 0,01-0,02 cc of aqueous 
humour was taken using 27 G needle at the limbus. Laboratory 
examination with ELISA technique was used to analyze VEGF level.

There is 31 eyes of patient in whom VEGF level in their humor 
aquous was evaluated. The youngest age is 50 year and the oldest 
is 81 year (SD : 65 + 15.5 year). The lowest and the highest level of 
VEGF is 32,9 pq/ml and 217,5 mq/ml, respectively. VEGF level 
above and below 125,2 mq/ml was found in 16 patient (51,61%) 
and 15 patient (48,39%), respectively. 

Normal level of VEGF in human is 15,6 mq/ml to 1000 mq/ml. 
normal level in the eye doesn't cause neovascularization.  Normal 
range of level of VEGF in human eye is not known, especially in 
aquous and vitreous humour. Compared to standard value of 
normal human VEGF (15,6 μq / ml to 1000 μq / ml), aquous humor 
level of VEGF in cataract patients are within normal limits, 
meaning neovascularization could not be formed in 
uncomplicatedcataract  patients , unlike as in phacolytic or 
phacotoxic situation after cataract surgery.

ANTI VEGF (BEVACIZUMAB) USE IN OPHTHALMOLOGY

Methods
Sample handling

Result

VEGF LEVELS IN HUMAN AQUOS HUMOR WITH CATARACT
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In that situation where the inflammatory reaction cortical lens 
out to the anterior chamber of humor akuos remove fagositer- 
fagositer as macrophages that would cause an inflammatory 
reaction.Similarly, postoperative cataract surgery because 
excessive manipulation will release powerful inflammatory 
prostaglandins as that can lead to macular edema acute iritis. 
Under no circumstances will such inflammatory VEGF apart from 
uveal tract as a defense mechanism of the body in restoring the 
healing process by forming new blood pembuluh2 in areas of 
inflammation or injury so look for signs of redness of the 
conjunctiva tissue, iris and retina.
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SUGGESTION

It is necessary to check the levels of VEGF aqueous humour 
post cataract surgery periodically to assess the role of VEGF in the 
process of wound healing and anti-inflammatory functions as to 
prevent the occurrence of retinal macular edema.
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