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Oxidative Stress Leads to Aging and Disease 
Oxidative Stress Source: 

hyperoxia, radiation, noise, exercise, dust 

NASA research 

+ 
Space & solar 

System: Astronaut 
Health 

Anemi~ / 
Muscle fatigue 

cancer 

~· 
Reactive Oxygen Species (ROS) 

Formation 

+ 
Damage to cells and molecules: 

lipids, proteins, DNA 

isoprostanes,-MDA, 4-HNE, SOHdG 

DOD/Homeland Defense 
research 

Terrestrial: 
Military, Security, 

Radiation worker, Health 
worker 

\ ---------. cataracts & corneal lesions 

Cardiovascular and respiratory disease 

Neurodegenerative 
diseases 

Whole body cellular level injuries occur with oxidative 
stress due to reactive oxygen species (ROS) 

Space Travel Accelerates Aging 



Compound Analyzed 

Total Anti-oxidant Capacity 

SOD (super-oxide dismutase) 

Glutathione Per-oxidase 
~-------' 

Malondialdehyde 
-~~----------

4-0H Alkenal 

Changes Observed in Flight 

Decreased 30% 

Decreased 10-30% 

Decreased 5-15% 

Increased 100-200% 

Increased 50-150% 
~~~ 

Urinary 80HDG (urinary 8 
hydroxy-2 deoxyguanosine) 

Increased 40-200% 







•Subjective Methods (Slit Lan1p Clinical and 
Photographic Grading) 
- Requires continual evaluation/re-training of exp<.\rt observers or 

graders 

Relatively insensitive to early lens changes 

- Expensive contract (Photographic/Scanning) 

- Tirne Consun1ing 

Objective Methods (Scheilnpflug/Pentacan1): 
- Expensive device 

- :\ceds trained photographer- technician 

- Relatively Insensitive to early lens changes 





Teflon 
tubing - _ 





• The atttocor·relation function is 
approxi1nated by the sun1 of n1ultiple 
exponential distributions 

• The decay rate of each exponential 
distribution is i11ver·ted to estitnate tl1e 
corresponding particle dian1eter 



• The relative intensity (scattered light) 
contributed by each particle dimneter is 
con1puted, and the resulting data is 
expressed as a particle size distribution 
graph 

• Brookhaven software, exponential 
san1pling tnethod, based on Stock and 
Ray, 1985 
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To assess the associatio11 of Dyt1a111ic Light 
Scatteri11g ( D LS) 111eastiret11et1ts of tl1e let1s 
witl1 agi11g a11d t1Liclear le11s opacity. 

To detno11strate that a11 ~~Alpha (a) -Crystalli11 
Index~~ ca11 be calculated~ vvl1icl1 is a 111east1re 
of available a-crystalli11 i11 a livi11g le11s~ a11d 
wl1icl1 is associated witl1 tl1e sttsceptibility of a 
le11s to develop cataract. 



• NEI-IRB a11proved Cross Sectio11al stt1dy 

• Nor111al a11d NLtclear Cataract Patie11ts 

• Age grotlps t1 .. ot11 I 0 - 80 yrs represe11ted 

• Co111plete Dilated Eye Exa111s it1clLtdi11g 
Cli11ical a11d Pl1otograpl1ic Gradi11g 

• Dyt1a111ic Ligl1t Scattering 111easLtret11e11ts 011 
N Ltclear regio11 

"-' 









• a l11dex is a 11ew objective clit1ical111easLtre ot' tl1e 
at110tli1t of tlt1bOLlt1d alpl1a-crystallit1 i11 tl1e let1s. 

• Ut1boLtt1d alpl1a-crystallit1s act as t11olect1lar 
cl1apero11es wl1icl1 preve11t let1s protei11 
aggregatio11 a11d cataract for111atio11. 

• Associatio11s of tl1is i11dex witl1 age a11d the 
A REDS clit1ical a11d pl1otograpl1ic le11s gradi11g 
were evalLtated. 

• Decreasi11g levels of alpha-crystallit1 are 
associated witl1 it1creased risl< of' t1Ltclear sclerosis 
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• a-Crystalli11 is a11 i111porta11t a11ti-cataract 
factor. 

• 0 LS ca11 approxi111ate tl1e a1110t111t ot~ '"'t1--ee .,., 
a-crystalli11 prese11t i11 tl1e le11s i11 vivo. 

• Tl1ere 111ay be sig11ifica11t ge11etic variability 
i11 tl1e a-crystalli11 cot1te11t of yoL111g l1L1111a11 
le11ses 









Studies of the lens 
of the eye not only 
could reveal ways 
to prevent 
cataracts but also 
might illuminate 
the biology of 
Alzheimer~s_, 

Parkinsons and 
other diseases 
in which cells 
commit suicide 

By RalfDahm 
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J. Sebag, Doheny Eye Clinic 
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Dynamic Light Scattering Quantifies the Effect of 
Microplasmin Pharmacologic Vitre9lysis 

• Results 
- Diffussion coefficient increases 

with increasing upl dose 

- Particle size decreases with 
increasing upl dose 

- Polydispersity decreases with 
increasing upl dose 

- Dose-effect corrln' highly 
statistically significant 

• Conclusion 
- Microplasmin induces 

pharmacologic vitreolysis. 

1.00 1!1-------------------. 
• Untreated 

0.80 

LL " 
~ . 
;;. ~ 
"iii 0.60 .; 

~ ' ..... . .. 
£ ' "0 ... 
CD t ~ 

J;:! 0.40 • • 
§ ,~ · 
0 z 

0.20 

• 0.0125mg 
• 0.125mg 
• 0.6mg 

• 20nm Nanosph res 

o.oo u~~;:;;;;;•------• 
0 400 800 1200 1600 2000 

Delay Time (micro sec) 

Sebag and Ansari, and Sub, Graef's Arch Oph. August 2006 





Recent incision Completely 
healed incision 













KC-135 Flight Tests 











I SPECIAL REPORT 

icrogravity 
easures 

________. F §©QD0~ 

Figure 1. The KC-135 microgravity airplane at NASA's Glenn 
Research Center in Cleveland. (left to right): Kwang Sub, (senior 
research associate), james King (design engineer), Rafat .Ansari, 
(principal investigator), Ace Beall (pilot), Frank Marlow (co
pilot), john Yaniec (lead flight test director), john Lamb (flight 
engineer), james Withrow (flight test director). 
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"'"Betwee11 tl1e ti111e yoLt wal<e Ltp tl1is 111ort1it1g 
a11d the ti111e yotl wal<e ttp to111orrow t11ort1it1g., 
tl1ere are goi11g to be 2.,000 people diag11osed 
witl1 diabetes. Tl1ere will be 150 atllptttatiotls., 
about 70 people wl1o go bli11d fro111 diabetes., 
a11d approxi111ately 75 people wl1o e11ter et1d
stage l<id11ey disease progra111s becat1se of 
diabetes . .,., 







Ansari & Rovati, US PATENT 
6,704,588, 2004 



25 

en 
Q) 20 
Q) ..__ 
0> 
Q) 

0 15 
E 

c 
0 10 ........ 
rn ........ 
0 

l:::: 5 
Q) 

> 
........ 
rn 0 
Q) ..__ 

-5 

I 
I 
I 

/ 

/~ 
V" 

~ 'V IV: 
! V" · 

--~~ 
~ 

.1"' 

I 

0 ~0 200 300 400 500 600 700 800 900 1 000 

Glucose Concentration [ mg~/dl] 





In the Future ---





Doctor 
Monitoring Data 
• Cataram 
• Diabetic Retinopathy 
• Alzheimer's 
• Age-related Macular 

Degeneration (AMD) 
• Blood-Glucose 
• Retinal Detachment 
• EEGIHeart Monitor 
• Body Temperature 
• Tele-Health (Astronauts, 

Mars Explorers, Terrestrial 
Patients) 
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