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Introduction: Despite the possible role of age-related cerebral microvasculature changes in 
cognition decline, to our knowledge previous studies of capillary flow in aging are scarce and 
limited to anesthetized conditions. However, anesthesia can have a confounding effect in aging 
studies since anesthesia may affect the young and old populations differently.  
 
Methods: To investigate this confounding effect in aging studies, we imaged the left barrel 
cortex of 6- and 24-month old (n=3, each) C57Bl/6 mice under anaesthetized (0.75% isoflurane) 
and awake conditions using two-photon microscopy. Animals received dextran-FITC injections 
through the tail vein and their head was restrained using an implanted head-plate. Excitation 
was achieved by a MaiTai-BB laser oscillator (λext=800nm, 80MHz, 150fs) and the fluorescence 
was detected at 520nm using a photomultiplier tube. Randomly selected capillaries (Young-
Awake: n=45, Young-Anesthetized: n=52, Old-Awake: n=32 and Old-Anesthetized: n=33) were 
scanned perpendicularly (to measure the capillary diameter) and longitudinally (to measure the 
red blood cell (RBC) speed and flux). Hematocrit was calculated from the RBC flux, speed and 
capillary diameter. 
 
Results: In the young animals, capillary diameter increased from 3.73±0.09 to 3.94±0.07µm 
(close to significant, p=0.068), hematocrit decreased from 35.0±2.7 to 29.0±1.6% (p=0.048) and 
RBC speed showed a decreasing trend from 0.94±0.10 to 0.82±0.07mm/s with anesthesia. On 
the other hand, in the old animals the capillary diameter (4.08±0.11 (awake) and 4.06±0.10µm 
(anesthetized)) and RBC speed (1.04±0.15 (awake) and 1.03±0.09mm/s (anesthetized)) 
remained unchanged with these animal numbers and hematocrit showed only a trend of 
decrease from 27.3±2.7 to 25.4±1.8% with anesthesia. In both young and old animals, RBC flux 
tended to increase slightly with anesthesia. 
 
Discussion: The results suggest that the effects of anesthesia on capillary blood flow diminish 
with aging. As a result, changes in capillary blood flow parameters with aging measured under 
anesthetized conditions might be different from changes measured under awake conditions 
which can lead to compromised conclusions in anesthetized studies. 
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