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The purpose of this research is to investigate the effect of recreational drug use on mitochondria 
structure and function. Cornea transplantation is one of the most successful tissue transplantation 
procedures and about 40,000 corneal transplantations are performed in United States each year. 
Between 5-30% of cornea transplanted patients undergo corneal graft rejection. The molecular 
mechanism for the corneal graft rejection is largely unknown. We hypothesized that mitochondria may 
have a role in cornea graft rejection due to impaired mitochondrial function in corneal tissues. 
Mitochondria is a tiny cellular organelles, generates more than 90% of chemical energies required for 
cell growth and survival [1] that prolonged exposure to cigarette smoke could alter the mitochondrial 
function of the cornea. To validate this, we will analyze the mitochondria frequency and morphological 
changes in cornea cells, in presence and absence of smoke extracts using electron microscopy. 
Smoking is known to be one of the major risk factors for late allograft rejection [2]. Cigarette smoking 
also causes a change in the tear protein patterns, and smokers are reported to have more protein peaks 
than nonsmoker control subjects [3]. One study showed that smoking has adverse effects on pre-
corneal tear film and the ocular surface [4]. Cigarette smoke has been linked to various ocular diseases, 
including macular degeneration, cataract and optic nerve damage [5], but very little is known about the 
effects of smoking on the cornea. A mouse study of corneal wound healing with and without exposure 
to tobacco smoke revealed decreased epithelial cell migration, increased inflammatory cytokines and 
increased neutrophil migration in mice exposed to tobacco smoke [6].   

For electron microscopy, cells were grown on gold-coated sapphire discs (3 mm; Wohlwend GmbH, 
Switzerland). The cells were cryo-immobilized by high-pressure freezing using the Wohlwend HPF 
Compact 02 and freeze substituted in acetone containing 0.1% uranyl acetate, 0.5% osmium tetroxide, 
0.1% imidazole, and 4% of water. Freeze substitution was performed in a metal block warming up 
from liquid nitrogen to room temperature over a period of 2.5 h. After embedding the samples in 
Epon/Araldite, 75nm thin sections were prepared and mounted on formvar/carbon coated copper grids 
for transmission electron microscopy. Samples were imaged with a JEOL 1400 transmission electron 
microscope at an acceleration voltage of 80 kV. We observed more are less similar mitochondrial 
morphology in the control cells whereas the smoke treated cells shows abnormally fusion mitochondria 
as shown in the figures. This study gives a clue that smoke extract treated cells may undergo alters 
mitochondrial morphology and functions. However further study is required to measure the 
significance of this findings. 
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Figure 1. Control cells display a small, spherical normal uniform globular appearance. 

Figure 2. Smoke extract treated cells shows longer tubular structures                                           
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