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Bulls see red

O h vas

By David Williamson
A D uke researcher believes he  and his 

associates have settled once and fo r all th e  
question  of w h e th e r  a bull can see red.

While it's no t th e  kind of b reak th rough  
th a t  will guaran tee  a Nobel Prize, the re  
are plenty  o f scientists and m atadors w ho 
will be pleased to  know  th a t  th e  answ er is 
"yes."

Dr. M yron  W olbarsht, p ro fesso r of 
o p h t h a l m o l o g y  a n d  b i o m e d i c a l  
engineering, said in an  in terview  th a t  the 
experim ents w ere  conducted on  cats, but 
th e  findings probably can be duplicated in 
all mammals, including bulls, because 
the ir  eyes are so sim ilar in s tructu re .

Until now , he  said, prim ates (man, 
m onkeys, etc.) w ere  th e  only mammals 
know n to  be able to  distinguish all the 
colors of the  rainbow .

The investigators discovered th a t  the

cat possesses th re e  kinds o f color recep tor 
cells in its retina, th e  sensory  m em brane 
lining th e  inner  surface o f each eye.

Tlie brain  needs all th ree  varieties of 
these cells, which are called "cones," to 
recognize th e  prim ary colors red, blue and 
g reen  and blend them  in to  o th e r  hues.

"Previously, people have identified only 
tw o receptors in the  cat so they  assum ed 
th a t th e  cat and o th e r  m am m als w ere 
blind to  e ither  red o r g reen ,"  W olbarsht 
said.

The experim ents, w hich w ere part of a 
la rger series of studies related  to  laser 
safety, involved shining a range of 
c o lo re d  l i g h t s  i n t o  t h e  e y e s  o f  
anesthetized cats.

While the  d iffe ren t lights w ere on, tiny  
electrodes picked up changes in the 
na tu ra l electric responses w ithin th e
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Shining light through head may save lives
Using the sam e principle th a t allows a 

child to see light th rough  his hand w hen 
he presses a flashlight against it, a D uke 
researcher has devised a m ethod of 
determ ining how  well brain.cells take up 
oxygen from  blood.

D r. F ra n s  Jobsis , p r o fe s s o r  of 
physiology, said he believes the new  
technique eventually may help to  save 
lives in hospital intensive care units and 
have a num ber of o the r  useful medical 
applications as well.

It involves sending harm less infrared  
light th ro u g h  the  skull and to  the  brain 
and then  m easuring how  m uch of the 
light em erges on the  opposite side of the 
head.

Less th an  b righ t sun ligh t
Jobsis, w ho perform ed the  first hum an 

experim ents on himself, said the re  is no 
pain involved and no radioactivity. Less 
infrared  light is required than  a person 
would receive walking in bright sunshine.

"Science" magazine published an 
account of his research in its Dec. 23 
issue.

In an earlier interview , the scientist 
explained th a t w hen  blood squeezes 
th r o u g h  ca p illa r ie s  in th e  b ra in ,  
hemoglobin molecules contained in red 
cells release oxygen to a respiratory 
enzym e found in nerve cells.

This enzyme, called cytochrom e aa-3, 
changes color as it becomes rich in oxygen 
and absorbs more, infrared  light particles 
than  it does w hen  it is oxygen deficient.

M ore light, less oxygen
A device know n as a photom ultiplier 

transfo rm s infrared  light th a t has passed 
all the  way th ro u g h  the  head into an 
electric cu rren t th a t can be continuously 
m onitored. Jobsis said th a t increases in 
the  am oun t of light recorded correspond 
to  decreases in oxygen.
• "Just about all deaths can be a ttr ibu ted  
to a lack of oxygen in th e  brain," the 
scientist said. "A person doesn 't die 
because his h ea rt stops, for example, bu t 
because th e  mechanism  fo r tran sp o rtin g  
oxygen to  brain cells has broken dow n."

C urren tly , physicians in intensive care 
units can record the  oxygen con ten t of 
blood, blood pressure and the  circulation 
of blood w ithin the head. M onitoring 
circulation, how ever, requires radioactive 
t r a c e r s  tha^t a r e  u n s a f e  to  u se  
continuously.

All of these m easurem ents are indirect, 
Jobsis said, and the  brain m ay begin dying 
before medical personnel are aw are of it.

"The crucial difference here is th a t  w e 
can now directly observe the  enzym e tha t 
takes oxygen so th a t we are as close as 
possible to  observing the  whole purpose 
of the  vascular system ," he said.

Lasers th a t produce exact w avelengths 
of infrared  light are used in the 
continuing experim ents since they  
require little power. Flexible bundles of 
glass fibers carry  the light from  the lasers

to the  head and then  back to the  recording 
equipm ent.

Infrared  light w as selected, th e  scientist 
explained, because it has a much g rea te r  
ability than  visible light to p ene tra te  
biological materials. Infrared  lies just 
beyond w hat hum ans can see in the 
visible spectrum  as the color red.

Jobsis said he's been studying optical 
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IN ONE SIDE AND OUT THE OTHER—Dt. Pram Jobtis, profeisor of 
physiology, modeb a new device he has created to measure how well 
brain cells take up oxygen from hemoglobin. The equipment records

cnanges in ab«orptk>n of infrared light that hat passed all the way- 
through the head. (Pheh by Jim WalUu)


