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Abstract 

Local cerebral metabolic rates for glucose were studied 
by [14C]-2-deoxyglucose autoradiography in adult rats follow- 
ing acute and chronic unilateral deafferentation, with partic- 
ular attention to the barrel field regions of the primary so- 
matosensory cortex. Deafferentation was produced by per- 
manently removing all of the large whiskers (vibrissae) on 
one side of the face. Data from experimental animals were 
then compared to data from sham-operated controls at 1, 5, 
10, 15, 30, and 60 days after deafferentation. The rate of 
glucose utilization was maximally depressed at day 1 in the 
deafferented barrel field. After that, there was a progressive 
recovery of glucose utilization toward control levels at each 
subsequent time point. In contrast, glucose utilization in the 
barrel field associated with the intact set of whiskers in- 
creased by day 5 and remained elevated throughout the 
duration of the experiment. Similar patterns of altered cere- 
bral metabolism were observed following unilateral infraor- 
bital nerve transection. These results demonstrate that inter- 
ference with normal somatosensory input causes a transient 
decrease in glucose metabolism of the contralateral cortical 
barrel-field and, in addition, causes long-term increments in 
glucose metabolism in the ipsilateral cortical barrel field-a 
structure not normally influenced by acute manipulation. 

The [‘4C]-2-deoxyglucose (2-DG) method, established by Sokoloff 
et al. (1977) has revealed the central nervous system to be func- 
tionally heterogeneous and capable of adjusting its metabolism 
according to functional demands (for reviews, see Hand, 1981; 
Sokoloff, 1981). One experimental strategy which has clearly dem- 
onstrated a close coupling between local cerebral activity and 
glucose consumption has been the study of short-term effects of 
sensory deprivation on specific neuronal circuits. In the auditory 
(Sokoloff, 1977) olfactory (Sharp et al., 1975; Skeen, 1977) and 
visual systems (Sokoloff, 1975; Kennedy et al., 1976; Hubel et al., 
1978) acute deprivation combined with the 2-DG technique has 
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provided information concerning the functional organization of these 
circuits. 

In rats and certain other rodents, there is an isomorphic relation- 
ship between the organization of the large facial whiskers and 
anatomically distinct units within the primary somatosensory cortex 
(Sml) (Woolsey and Van der Loos, 1970; Woolsey, 1978). Sensory 
input from the large whiskers (mystacial vibrissae) projects to the 
contralateral cortex through three synapses-in the ipsilateral trigem- 
inal nuclei (Belford and Killackey, 1979) in the contralateral ventro- 

basal thalamus (Van der Loos, 1976) and in the contralateral Sml. 
There, cell bodies in lamina IV are arranged in cytoarchitectonic units 
called “barrels,” within the posteromedial barrel subfield (PMBSF). 
The PMBSF has been shown anatomically (Van der Loos and 
Woolsey, 1973; Weller and Johnson, 1975) physiologically (Welker, 
1971) and biochemically (Wong-Riley and Welt, 1980; Dietrich et 
al., 1981) to be functionally related to similarly arranged whiskers on 
the contralateral face. Consequently, the accessibility of these pe- 
ripheral organs to various types of manipulations has prompted the 
use of this neuronal circuit to study acute and chronic effects of 
sensory deprivation and deafferentation. Durham and Woolsey 
(1978) applied the 2-DG method to assay regional activity in the 
barrel subfield after acute removal of selective whiskers in mice. 
Autoradiograms demonstrated decreased metabolic activity within 
barrels associated with the whiskers that were clipped 1 day earlier, 
thus suggesting that the presence of the whiskers was required to 
drive the cortical neurons in the behaving animal. 

In contrast to short-term alterations following whisker removal, 
chronic removal of vibrissae results in changes in certain enzymes 
associated with energy metabolism. Wong-Riley and Welt (1980) 
studying the mouse somatosensory cortex, demonstrated a de- 
crease in the level of the mitochondrial enzyme cytochrome oxidase 
within appropriate barrels 80 days after whisker cauterization. Studies 

using quantitative microchemical techniques have extended these 
findings by documenting the time course of changes for a number 
of glycolytic and mitochondrial enzymes following the removal of 
whiskers (Dietrich et al., 1981). Also, chronic sensory deprivation 
produced by clipping all of the large whiskers on one side of the 
face has been shown recently to result in significant changes in the 
levels of certain enzymes (Dietrich et al., 1982). Surprisingly, enzyme 
levels in barrels associated with intact whiskers increased. When 
the whiskers were allowed to grow, thereby reversing sensory 
deprivation, enzyme levels returned to normal. One possible expla- 
nation of these results involves increased utilization of the intact 
whiskers and increased metabolism of the corresponding barrel 
field. 

The present study was undertaken to assess: (1) the acute and 
chronic effects of complete unilateral whisker removal on glucose 
metabolism within the deafferented barrel field; (2) whether unilateral 
deafferentation results in metabolic changes within the barrel field 
associated with intact whiskers; and (3) whether a relationship exists 
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between these metabolic alterations and the previously documented 
enzymatic response to this experimental paradigm. 

Materials and Methods 

Animal preparation. Forty-six adult male Wistar rats were used. In 27 rats, 
all of the large whiskers on one side of the face were first plucked and their 
corresponding hair follicles were cauterized under Halothane anesthesia with 
the aid of a dissecting microscope. To control for possible hemispheric 
asymmetries, the side of the face on which the whiskers were removed was 
alternated. Rats were allowed to recover for 1, 5, 10. 15. 30, or 60 days after 
operation. Facial pads were examined grossly to verify the absence of 
whiskers prior to the 2-DG experiments. Sham-operated controls, 30 or 90 
days of age, underwent all surgical procedures except for whisker removal. 
fn six additional rats, the infraorbital branch of the trigeminal nerve, which 
innervates the whisker pads, was surgically isolated unilaterally with the aid 
of a dissecting microscope and tightly ligated just distal to the infraorbital 
foramen. To prevent regeneration, a l-mm segment of the nerve distal to 
the ligature was removed. These rats were allowed to recover for 1 and 30 
days. Following the 2-DG experiment, the proximal stump of the cut nerve 
was examined in each animal to determine signs of regrowth. 

On the day of the experiment, rats were briefly anesthetized with Halothane 
for the insertion of arterial and venous catheters, and were restrained in a 
plaster body-cast. They were then allowed to recover from the effects of 
anesthesia and surgery for at least 2 hr. In preliminary experiments, the 
precise location of the barrel subfield in 2-DG autoradiograms of coronally 
sectioned brain was documented utilizing the method of Hand et al. (1977). 
In brief, all of the large whiskers on one side of the face of three rats were 
first clipped to equal lengths and then stroked 2 to 3 times/set with a hand- 
held brush for 5 min before and 40 min following a pulse injection of [“‘Cl-2. 
DG. 

To determine whether the metabolic responsiveness of the PMBSF ipsi- 
lateral to chronic deafferentation differed from that of controls, the following 
experiment was carried out. Three rats had all of their vibrissae plucked and 
their follicles cauterized as previously described. These animals were then 
allowed to recover for 30 days, at which time the remaining set of whiskers 
was stimulated and the 2-DG procedure was carried out. Levels of local 
cerebral metabolic rate for glucose (ICMRgIu) within both the stimulated and 
nonstimulated PMBSFs were then compared to those values obtained from 
three control rats. 

2-DG method. Approximately 20 MCi of [‘%I-2-DG (New England Nuclear) 
dissolved in isotonic saline were rapidly injected intravenously. Arterial blood 
samples were withdrawn at frequent intervals, and plasma aliquots of the 
samples’ were assayed for their radioactive content by liquid scintillation 
counting and for their glucose content by means of an automated glucose 
analyzer (Beckman). Forty-five minutes after the injection of 2-DG, the rats 
were killed by injection of KCI. The brains were quickly removed and frozen 
in Freon-22 at -5OOC. The brains were later warmed to -20°C and sectioned 
in a cryostat. Coronal sections, 20 pm thick, together with “‘C-methacylate 
standards (Amersham) were exposed to Kodak SB-5 x-ray film for 10 days. 
The resulting autoradiograms were digitized on a rotating-drum scanning 
densitometer (Optronics) interfaced with a PDP 1 l/44 minicomputer which 
displayed and quantitated ICMRgIu. Region-of-interest analysis was carried 
out by means of a square cursor of user-definable size placed over the 
region of lamina IV. Lamina IV was initially identified anatomically by histolog- 
ically examrning the same cryostat section which had produced the 2-DG 
autoradiogram. Multiple readings were obtained from both the ipsilateral and 
contralateral barrel fields of each experimental animal as well as from controls. 
In addition, ICMRglu readings were made of entire brain sections previously 
selected for lamina IV analysis. Ratios were obtained for each animal by 
dividing ICMRglu of lamina IV by the mean ICMRglu of the corresponding 
entire brain section; these were designated as “normalized ICMRgIu.” 

Data were analyzed by one- or two-way analysis of variance, and statistical 
significance was assessed by Dunn’s multiple comparison procedure and 
by Scheffe’s S test (Kirk, 1982). 

Results 

Localization of barrel fields. Forty-five minutes of whisker stimu- 
lation resulted in focal increases in glucose utilization within the 
PMBSF of the contralateral Sml cortex (Fig. IA). Increased labeling 
was prominent on serial coronal sections taken between the levels 
of mid-striatum and dorsal hippocampus. Computer-processed 2- 
DG autoradiograms consistently demonstrated increased labeling 
extending in this region from lamina I down to the superficial half of 
lamina VI, with the largest increase in ICMRglu occurring over lamina 

IV (158% of control). In addition to increased glucose utilization in 
the contralateral barrel field, unilateral whisker stimulation also re- 
sulted in increased labeling bilaterally in cortical regions lateral to 
and separated from the PMBSF (Fig. 1A). These focal regions were 
most pronounced at the level of the dorsal hippocampus and 
appeared to represent the somatotopic representation of the facial 
region within the Smll cortex (Welker, 1971). 

Control rats. Cerebral metabolic rates for glucose in the region of 
the PMBSF were determined in four 30-day-old and three go-day-old 
sham-operated animals. Values in these age groups did not vary 
significantly, nor were there consistent differences between right 
and left PMBSFs. Quantitative analysis of autoradiograms consis- 
tently verified that lamina IV had the highest level of resting metabolic 
rate when compared to the other laminae with ICMRglu (mg/lOO 
gm/min), being 10.04 & 1.59 (SD). Rates of glucose utilization were 
consistent with those values reported by others utilizing Wistar rats 
(Ingvar and Siesjo, 1982; Pulsinelli et al., 1982) but were lower than 
published values obtained from Sprague-Dawley rats (McCulloch et 
al., 1979; Smith et al., 1980). 

Experimental rats. Local brain glucose utilization was affected in 
both the ipsilateral and contralateral PMBSFs following unilateral 
whisker removal (Table I). In the deafferented barrel field, glucose 
utilization decreased to 82% of control at 1 day post-whisker re- 
moval. The band of high glucose utilization in lamina IV which was 
consistently identified in controls (Fig. IS) was virtually absent in the 
deafferented barrel field at this time period (Fig. IC). Glucose 
utilization also decreased to a lesser degree in other cortical layers 
(90% of control). Within 5 days after whisker removal, recovery of 
ICMRglu was documented within the deafferented PMBSF (Table I), 

In contrast to the transient hypometabolic response demonstrated 
in the deafferented barrel field, glucose metabolism in the ipsilateral 
barrel field increased over time in response to unilateral whisker 
removal. Due to animal variability, statistical differences between 
control values and values obtained from experimental animals could 
only be demonstrated at 30 days (Table I). Normalized ICMRgIu, 
determined by dividing lamina IV ICMRglu values by the mean 
glucose metabolic rate obtained from the entire section, decreased 
the degree of variability between animals. As shown in Figure 2, this 
method of data analysis allowed significant differences to be dem- 
onstrated between control and several experimental groups, as well 
as in interhemispheric comparisons of individual experimental 
groups. As early as day 5, glucose utilization was shown to be 
elevated over control levels and remained so for the duration of the 
experiment. 

A similar trend was observed in rats which underwent unilateral 
nerve transection (Table II). After 1 day, glucose utilization in lamina 
IV of the deafferented barrel field was depressed by 15% as 
compared to the opposite barrel field. Although ICMRglu was bilat- 
erally elevated when compared to the day 1 whisker-removed rats 
(Table I), normalized ICMRglu values were similar (Fig. 2). At 30 
days, there was no difference between the metabolic response to 
whisker damage and nerve transection. Glucose utilization within 
lamina IV of the opposite barrel field was increased 29% as com- 
pared to the contralateral deprived barrel field. Examination of the 
cut nerves after 2-DG study showed no evidence of peripheral 
regeneration. Additionally, the ligatures which had been placed 
proximal to the point of nerve transection were still in place. 

A significant increase in ICMRglu within the contralateral PMBSF 
was documented in both control and chronically deafferented rats 
following unilateral whisker stimulation (Table Ill). Although ICMRglu 
contralateral to whisker stimulation was higher in the deafferented 
than in the control rats, this difference did not attain statistical 
significance. Additionally, normalized ICMRglu within the stimulated 
PMBSF of deafferented rats was significantly different from the 
ipsilateral PMBSF, whereas no significant difference between nor- 
malized values from stimulated control rats was shown. 
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f/gum 1. Computer-assisted [‘4C]-2-DG autoradiograms of coronally sectioned rat brain. The color spectrum on the top of each panel represents different 
rates of glucose utilization in mg/lOO gm/min X 10. A, Unilateral whisker stimulation results in a focal increase in glucose utilization within the region of the 
contrala?eral PMBSF This experimental manipulation allowed for the precise localization of the PMBSF withtn brain sections taken between the levels of the 
stnatum and dorsal hippocampus (h). B, Control animal. Within the cerebral cortex the area corresponding to lamina IV IS evident as a band of high glucose 
utilization relative to the rest of the cortex. C, Twenty-four hours after unilateral whisker removal, glucose utilization in the deprived PMBSF (d) IS depressed. 
Note the absence of a band of high glucose utilization over lamtna IV. D, Following 5 days, glucose utilization has begun to return to control levels in the 
deprived (d) PMBSF but IS elevated in the opposite barrel field (0) E, High magnification of the area outlined in D demonstrating several focal areas of 
hypermetabolism overlying lamina IV. F, Following 60 days, hypermetabolism IS still apparent in the region of the ipsilateral PMBSF (f). In contrast, glucose 
uttlization IS normal over lamina IV in the contralateral, deprived (d) PMBSF Note the presence of the band of high glucose utilization overlying lamina IV 
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TABLE I 

Cerebral metabolic rates for glucose in lamina IV of the barrel field 

Glucose Utilization (mg/100 gm/min) 
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Sham- Experimental Groups (days after damage) 
Operated 
Controls” 

(n = 7) (A, (n54) (n1.04) (24) (nf7) (nr5) 

Deprived PMBSF 10.04 8.28 9.45 10.00 9.77 11.96 11.06 
k1.69“ k1.82 k2.42 f1.44 fl.97 fl .Ol L-3.94 

Opposite PMBSF 10.03 11.15 12.53 12.20 13.28 15.19” 13.27 
fl.52 21.08 +2.73 fl.11 +1.36 +1.12 +3.11 

Deprived/Opposite 1.00 o.74d 0.75* 0.81’ o.73d 0.79d 0.83” 
kO.05 +0.10 kO.03 +0.06 +0.10 kO.05 +0.06 

a Values for sham-operated controls were taken from left and right barrel fields. 

b Each number represents the mean + SD. 
c Differs from control, p < 0.01, two-way analysis of variance (Dunn’s test). 
‘Differs from control, p < 0.01, one-way analysis or variance (Dunn’s test). 

5 10 15 30 

Days after damage 

60 

Figure 2. Effect of unilateral whisker removal on normalized, local cerebral metabolic rates for glucose (ICMRgIu) within ipsilateral (hatched bars) and 
contralateral (open bars) barrel fields. The horizontal dashed line indicates the mean value of normalized ICMRglu obtained from age-matched sham- 
operated controls. Time after whisker cauterization is depicted on the abscissa. Each data point represents the mean f SD of three to seven animals. 
Asterisks indicate significance of difference as follows: significantly different from sham-operated control, ** (p < 0.01) * (p < 0.05) significantly different 
from contralateral deprived barrel field, ** (p < 0.01) * c 0.05; significantly different from l-day deprived barrel field, + (p < 0.01); two-way analysis of 
variance (Dunn’s test or Scheffe’s test). 

Discussion 

The present study continues previous investigations into the 
effects of deafferentation on the adult rodent Sml cortex (Dietrich et 
al., 1981, 1982). The principal findings are that permanent removal 
of all of the large whiskers unilaterally results in an initial decrease in 
glucose utilization with subsequent recovery in the contralateral 
barrel field. In the ipsilateral barrel field associated with the intact 
whiskers, glucose utilization increased over control levels and re- 
mained elevated for the duration of the experiment. This bilateral 
response is in contrast to both electrophysiological and 2-DG data 
obtained in this study and others demonstrating that the Sml cortex 
responds acutely only to stimulation of the contralateral body surface 
(Welker, 1971; Hand et al., 1977). It is therefore apparent that 
unilateral chronic deafferentation of a rather large conical represen- 
tation induces compensatory and adaptive changes in the adult rat 
brain. Previous evidence for changes taking place in the adult 

somatosensorv cortex has been recently summarized (Hand, 1982; 

The recovery pattern of glucose utilization documented in the 
Kaas et al., 1983). 

present study may be similar to that observed when electrophysio- 
logical methods are used to study the effects of sensory deprivation. 
For example, in conical areas devoted to hand representation (Mer- 
zenith et al., 1983a), microelectrode mapping procedures demon- 
strate that median nerve transection does not permanently result in 
a silent or chronically unresponsive cortical region. Rather, new 
patterns of activation are observed over time, which result from the 
expansion of bordering skin surfaces into the former median nerve 
conical representation zone (Merzenich et al., 1983b). Other recent 
data provided by Wall and Cusick (1984) have demonstrated a rapid 
time course of input substitution following sciatic nerve transection 
in the rat, again implicating the capacity for conical reorganization 
after nerve injury. These electrophysiological results are entirely 
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TABLE II 

Effects of infraorbital nerve transection upon glucose utilization (mg/lOO 
gm/min) in lamina IV of the barrel field 

Days after Damage 

1 30 
Cn = 3) Cn = 3) 

Deprived PMBSF 
ICMRglu 

Normalized ICMRglu 

Opposite PMBSF 
ICMRglu 
Normalized ICMRalu 

13.26 f 0.52’,” 11.83 f 0.97” 

1.36 + 0.07 1.80 f 0.27b 

15.76 f 0.30 15.24 f 0.92 
1.59 f 0.10 2.31 f 0.16 

a Each number represents the mean + SD. 
b Differs from opposite barrel field (p < 0.05). 
c Differs from opposite barrel field (p < 0.01). 

TABLE Ill 

Local cerebra/ glucose utilization (mg/700 gm/min) within lamina IV of the 
PMBSF followina unilateraal whisker stimulation 

Animal 
Barrel Fields” 

lpsilateral Contralateral 

Control (n = 3) 
ICMRglu 

Normalized ICMRglu 

Thirty-day unilateral deafferen- 

tation (n = 3) 
ICMRglu 

Normalized ICMRalu 

11.75 +- 2.70b 18.37 f 3.20” 
1.61 + 0.20 2.30 zk 0.42 

13.33 * 1.04 23.06 f 2.70’ 
1.46 f 0.19 2.52 f 0.32” 

’ In relationship to the set of stimulated whiskers. 
b Values are means + SD. 
’ Differs from opposite barrel field (p < 0.05). 

‘Differs from opposite barrel field (p < 0.01). 

consistent with the present findings. The 2-DG method allows for 
the anatomical visualization of variations in neuronal activity and 
makes it possible to map functional pathways polysynaptically (Ken- 
nedy et al., 1975). The initial decrease and subsequent normalization 
observed in the present study would suggest that this cortical region 
over time became activated as a result of some form of reorgani- 
zation phenomenon. 

The present study addresses the question of whether the pro- 
posed reorganization occurred within the central nervous system or 
was the result of a peripheral response. Waite and Taylor (1978) 
reported that, following whisker cauterization in adult rats, regener- 
ation of the damaged peripheral nerve fibers resulted in reinnervation 
to regions of skin surrounding the damaged area. To clarify this 
point, a section of the infraorbital branch of the maxillary division of 
the trigeminal nerve, which innervates the vibrissae and runs just 
beneath the skin, was transected and ligated to inhibit the potential 
for reinnervation. Following 1 day, the pattern of normalized ICMRglu 
within both the deafferented and opposite barrel fields was similar 
to that obtained following whisker removal. The elevated levels of 
ICMRglu observed bilaterally at this time period following nerve 
transection most likely resulted from postsurgical stress. Carlsson et 
al. (1975) have shown that stressful situations can cause dramatic 
increases in cerebral metabolism. There were no differences in 
cortical glucose metabolism between nerve transection and whisker 
damage at day 30, and peripheral regeneration in the area of the 
proximal stump was not apparent. Therefore, although a minor role 
for peripheral nerve regeneration cannot be completely discounted, 
the present cortical alterations appear to be the result of adaptive 
processes occurring within the central nervous system. The exact 
site of these adaptive changes requires further investigation. 

The time course and characteristics of the metabolic changes 
demonstrated in the present study may reflect the influences of 

several possible mechanisms. The early normalization of glucose 
utilization within the deafferented barrel field might suggest the 
unmasking of previously ineffective synapses (Wall, 1977; Merrill 
and Wall, 1978; Kaas et al., 1983). These types of synapses, thought 
not to be functional while the main input to the region is present, 
may become responsive when this input is removed. There exists 
within the cerebral cortex the circuitry for horizontal interactions 
between primary projection areas and neighboring cortical fields 
(Jones and Powell, 1969; Friedman et al., 1980). Whether or not 
chronic removal of the ventrobasal thalamic input to the vibrissal 
cortical representational zone results in the switching of inputs and 
increased communication between neighboring cortical regions re- 
mains to be determined. 

The finding of increased glucose metabolism in the ipsilateral 
barrel field in response to deafferentation of the contralateral homon- 
ymous area is a previously unreported phenomenon. It should be 
emphasized that this response was obtained in restrained, awake 
rats following complete unilateral whisker removal. During the time 
period between whisker removal and 2-DG study, animals were 
allowed to explore their cages freely. One possible mechanism for 
this hypermetabolism comes from behavioral studies demonstrating 
the rat’s dependence on these tactile organs for furnishing guiding 
sensations (Vincent, 1912; Welker, 1964). Therefore, if one set of 
whiskers were removed unilaterally, an increased dependence on 
the contralateral intact set might result. Vincent (1912) noted that, 
during maze-running, rats with unilaterally clipped whiskers stayed 
close to the maze edge on the side of the intact whiskers as if they 
were using their one set of whiskers to run the maze, whereas 
normal rats seemed to oscillate from one edge of the maze to the 
other. 

Another interpretation hypothesizes that the hypermetabolic state 
of the ipsilateral barrel field resulted directly from deafferentation. 
Figure 3 summarizes the relationship between the cerebral metabolic 
rate in the contralateral and ipsilateral PMBSFs following deafferen- 
tation. For each of the six time points studied, a linear relationship 
exists between the two PMBSFs. This consistent relationship over 
time might indicate that the alterations in metabolism seen in the 
two barrel fields are not independent of each other, as one might 
expect from the whisker barrel circuit, but are a form of compensa- 
tory process dependent upon communication between the two 
hemispheres. Penicillin-induced focal seizures in rat motor cortex 
result in increased glucose utilization in ipsilateral and contralateral 
homotopic motor cortex (Collins, 1978). The pattern of increased 
glucose utilization within the contralateral motor cortex was de- 
scribed in that study as being similar to the pattern of the terminal 
fields of callosal connections. The barrel fields of the two cerebral 
hemispheres may be functionally connected via callosal pathways. 
Recent data have demonstrated vibrissae-related callosal connec- 
tions in the rat which may enable this process to occur (Killackey et 
al., 1983). 

One final factor to consider is that the 2-DG method is routinely 
utilized in the measurement of acute changes in the brain’s capacity 
to process glucose. In contrast, the present findings indicate the 
establishment of a chronically altered state of increased glucose 
utilization within the ipsilateral barrel field in the presence of altered 
levels of sensory input. A recent study in mice utilizing an experi- 
mental design similar to the one in the present investigation dem- 
onstrated that the activities of several metabolic enzymes also 
increased over control levels in barrel fields associated with intact 
sets of whiskers (Dietrich et al., 1982). Taken together, these studies 
indicate that the level of regional functional activity as measured by 
glucose utilization can have profound effects on regulating the levels 
of various metabolic enzymes and therefore influencing metabolic 
processes within the relevant cells. Wong-Riley and Riley (1983) 
have recently demonstrated that if afferent impulse activity is blocked 
chemically, the level of cytochrome oxidase activity decreases in 
the affected postsynaptic neurons. Whether or not other biochemi- 
cal-metabolic relationships exist within the central nervous sytem 
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r = 0.90 

(peo.01) 

Figure 3. Interhemispheric relationship between average 
glucose utilization in deprived and opposite barrel fields 
following unilateral whisker cauterization. Each point repre- 
sents a single animal. The line represents the least squares 
fit to the data: y = 0.95 x + 3.41 (correlation coefficient, r 
= 0.90). 

3.5 7.0 10.5 14.0 17.5 

CMR Glucose (Deprived Side) 

(mg/lOOgm/min) 

which are responsible for brain functional heterogeneity may be 
determined by future studies. 

The present findings provide metabolic evidence for cortical 

plasticity within the adult rat nervous system. The model utilized will 
allow for mechanisms of reorganization to be studied in greater 
detail. It is possible that mechanisms underlying recovery of function 
following more dramatic insults which, in contrast to peripheral 

deafferentation, result in cortical damage, may be similar to those at 
work in the present investigation. Further studies will expand upon 
these results and clarify the role and significance of the opposite 

hemisphere in neuronal processes and functional recovery. 
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