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indicated, the Stoelting Electroanesthesia device is used
to apply power to rats in groups 2 through 6. The device
contains meters to indicate the RMS voltage applied and RMS
current that passes. Power was calculated by multiplying

the voltage by the amount of current passed. I x E = b.

The appropriate amounts of power were obtained by careful
manipulation of the voltage and the current.

The samples were then analyzed to show the amount of
labeled glucose and labeled water present. The amount of
each isotope present is directly related to the number of
counts per minute (CPM) when the counting efficiency is
considered. Both isotopes are beta emitters. The scintil-
lation counter is capable of distinguishing between them.

The 3HOH injected into the common carotid artery
which flows into the internal carotid artery is distributed
to the brain from the blood in the course of 1 passage through
the cerebral capillaries (Oldendorf, 1970, 1971; Yudilevich
and DeRose, 1971). An unknown fraction of the labeled
glucose also passes into the brain. That portion of the
labeled glucose not taken up by the brain is carried out of
the cerebral circulation before decapitation.

Counts per minute (CPM) were converted to disintegra-
tions per minute (DPM). The number of DPM is directly re-
lated to the amount of isotope present. This conversion

involves quench correction techniques using the external

standard-channels ratio method and gquench correction curves
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in order to calculate the counting efficiencies. Appendix

Table 1 is a list of derived values used as counting
efficiencies.

In order to measure the transfer of labeled glucose,
it was necessary to calculate an index of uptake of the
isotopes.

The labeled glucose to labeled water DPM ratio in
the brain sample is divided by the labeled glucose to labeled
water DPM ratio in the injection mixture and the result
multiplied by 100 in order to provide the amount of labeled
"glucose taken up by the brain as a percentage of the
labeled water extracted. This ratio, known as the Brain
Uptake Index (BUI) (Oldendorf, 1971) is then used to
calculate differences, if any, between the experimental

rats and the control rats.

. 14 . 3
BUI = tissue Glucose-U-~C DPM/tissue HOH3DPM % 100.

injected Glucose-Uﬁl4C DPM/injected “HOH DPM

RESULTS

Nine scintillation counts were run per sample in order
to attain consistent CPM. "t" tests were performed using the
BUI's to determine if significant differences from the con-
trol group of rats were present. The resulting t-value of
1.39 showed no significant difference between the rats in

group 1, the controls, as compared to the rats in group 2
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1. Statistical analysis of resulting Brain Uptake

Indexes (BUI).

Control Experimental
0 mW 1 mW 4 mwW 8 mw 12 mW 16 mW
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
56.66% 114.18% 6.09% 61.89% 40.10% 39.07%
37.62% 172.61% 143.00% 4.20% 96.65% 67.99%
BUI 115.28% 208.67% 103.36% 65.12% 731.39% 42 .14%
89.78% 72.28%
38.35%
N= 3 5 3 3 4 3
X= 69.85% 130.72% 84.15% 43.73% 235.11% 49.73%
S2
(Gl, G2)= 3,595.87
t-value = 1.39
s2
(Gl, G3)= 3,304.33
t-value = 0.31
SZ
(Gl, G4)= 1,410.39
t-value = 0.84
s2
(Gl’ G5)= 66,659.84
t-value = 0.84
52 49.08
(Gll G6): 9 e
t-value = 0.79

All t-values obtained showed no significant difference.
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receiving 1 mW. The experimental rats in group 3 receiving

4 mW when compared to the rats in group 1 showed no signi-

ficant t-value difference, 0.31, from the rats in group 1.

Groups 4, 5, and 6 receiving 8 mw, 12 mW, and 16 mW respec-
tively revealed 0.84, 0.84, and 0.79 for t-values confirming
no significant change from the control rats.

Nine vials were eliminated from t test analysis due

to major inconsistencies in scintillation analysis.
DISCUSSION

EA in the form of cranially applied electricity
causes an increase in blood sugar (Yudilevich and DeRose,
1971) and an increase in glucose concentrations in CSF
(Stratton, 1974). It has been postulated that all 5 routes
of entry into the brain involve passage across the CSF. A
guestion might be, would it not seem possible that an in-
crease in CSF glucose would increase the concentration
gradient between the CSF and brain parenchymal tissue re-
sulting in a higher diffusion rate of glucose into the
brain tissues? Electric power at the five investigated
levels showed no change in passage of glucose from the
cerebral circulation into the brain.

In discussing hypotheses for the effects of electri-

city on glucose passage into the brain, it is important to

recall the recent evidence indicating a carrier transport

mechanism for glucose across the blood-brain barrier. It
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is conceivable that the rate of this transfer is dependent
on the metabolic needs of the brain cells. Since the brain

cannot concentrate its chief nutrient, it must supplement

its requirements as needed. If the rate of glucose trans-
fer is dependent on the metabolic needs of the brain cells
it could be concluded that the electricity did not cause a
major change in the brain's metabolic rate since glucose
transfer did not increase.

There is also the question of when, if ever does the
effect of electricity occur? It is possible that the amount
of time allowed for induction was enough for the brain to
homeostatically recover from the initial trauma induced by
the electricity. Along with this thought it is also con-
ceivable that the induction time was not long enough for any
slower acting response to the electricity that might affect
glucose passage into the brain.

The amount of labeled glucose passing into the brain
appears to be proportional to the amount of labeled water
diffusing into the brain. Glucose exhibits carrier satura-
tion characteristics in high concentrations (Davson, 1972).
If transport of glucose were confined to this carrier
mechanism alone, a limit to the amount of glucose that could
be transported per unit time would be reached. The linear
regression line of figure 4 indicates that the carrier
saturation point of glucose has not been attained. Electri-

city, at the five increasing intervals of power showed no
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increase or decrease of the indicators passage into the
brain. This does not rule out the possibility of affecting
the glucose concentration in the brain by some means of
stimulation other than the five investigated levels of
power.

The wide variation of BUI percentages within each
group might be attributed to the speed of the bolus injec~
tion. The slower the rate of injection, the higher the
dilution of the bolus by the blood. Dilution of the injec-
tion creates competition among the injected labeled glucose
and the unlabeled glucose found in the blood. This compe-
tition results in a decreased uptake of the labeled glucose
as compared to an increased uptake of the more heavily con-
centrated unlabeled glucose normally present. Since the
labeled glucose is the only glucose isotope counted by the
scintillator, all other glucose passing the barrier into the
brain would not be recorded. A rapid injection would result
in a high concentration of labeled glucose in the brain
parenchyma due to the bolus passage through the cerebral
circulation in an undiluted state. The compact condition of
the bolus would minimize glucose carrier site competition
between the labeled and unlabeled glucose. Labeled water
DPM in the scintillated brain tissue are proportional to

blood flow (Oldendorf, 1971). Since labeled water passage

across the blood-brain barrier is approaching 100% (Oldendorf,

1971) it is safe to assume all labeled water passing the
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barrier sites enters the brain. It is also reasonable to

assume that labeled water transfer is dilution independent.
The parameters of this study did not include the
effects produced by electric power at levels other than the
five investigated. It therefore cannot be concluded that
other levels of power when applied cranially to a living
mammalian system will have no effect on glucose passage

into the brain of that system.
SUMMARY AND CONCLUSIONS

Analysis of the resulting data indicates no signifi-
cant change of glucose passage into the brain across the
blood-brain barrier while the rat is experiencing five
levels of cranially applied electric power.

Nembutal is a known metabolism depressor. It is con-
ceivable that the metabolic rate of the brain under the
influence of nembutal was already so low that a further
decrease is difficult to show. If the rate of glucose trans-
fer is dependent on the metabolic needs of the brain cells,
it can be concluded that the electricity did not involve an
increase in the brain's metabolic rate.

The uncontrolled variable of injection speed might
have lead to a masking of any possible effects produced by
1f the injection time had been rapid and

the electricity.

consistent, any change produced by electricity on glucose



passage into the brain would not have been masked. 1In
future studies of this nature it is essential to regulate

this variable.
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Figure 1. Quench Correction Curve showing 3H DPM in the 3H window.
This graph is used to determine the percentage of 3H DPM in the sample tissue
being counted in the 3H window. The Automatic External Standard is a measure-
ment of the degree of sample quenching.
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2. Quench Correction Curve showingl4c DPM in the 3H window.

used to determine the percentage of 14C DPM in the sample tissue

in the 3H window. The Automatic External Standard is a measurement
of sample quenching.
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Table 1. Quench Correction Efficiency Values

14

14 3 4,

aps W T/ e/l o Cway Mo Vo s w3y Mo Mo
4.50  .137  .233  .290 X
4.51 .137 1233 L2901 j o0 -162 L2083 369 5.30  .189 176  .440

91 .163 202,371 5.31  .190  .17% 442
4.52  .138  .232  .292 4.92  .164  .201  .373  5.32 .19  .175  .443
4.53  .138 232 .292 4.93  .164  .201  .375 5.33 .191  .174  .445
4.54 .140  .231  .298 4.94 165  .200  .377  5.34 .192  .174  .447
4.55  .141  .230  .300  4.95 .165  .199  .379  5.35 193 173 449
4.56  .142  .229  .302 4.96  .166  .198 .38l 5.36  .194  .173  .450
4.57  .143 228 304 4.97  .167  .197  .383  5.37 .194  .172  .452
4.58  .143  .227  .306  4.98 .168  .197  .385  5.38  .195  .172 .43
4.59  .144  .227  .308 4.99  .169  .196  .387 5.39 196 .171 455
4.60  .144  .226  .310 5.00 .169  .195  .388  5.40 .197  .170  .456
4.61  .145  .225  .313 5.01  .170  .195  .390  5.41 .197  .170  .457
4.62 .145  .224  .315 5.02  .170  .194  .3%2  5.42 .198  .169  .459
4.63  .146  .223  .317 5.03  .171 .14  .384  5.43  .199  .169 .46l
4.64 -1486 .222 -319 5.04 171,193 .396 5.44  ,200 .168 .462
4.65 .147  .221  .321 5.05  .172  .193  .398  5.45 .200  .168  .463
4.66  .147  .220  .323 5.06 .172  .192  .389 5.4  .201  .167  .456
4.67 .148  .220  .325 5.07 .173 .19  .400  5.47 .202  .167  .467
4.68  .148  .219  .327 5.08 .174  .190  .401  5.48 .203  .166  .468
4.69  .149  .218  .329 5.09  .174  .190  .402  5.49  .204  .166  .470
4.70  .149  .218  .332 5.10 .175  .189  .494  5.50 .204  .165  .472
471 .150  .217 L334 5.11  .176  .188  .407  5.51  .205  .l64  .474
4.72  .151  .216  .336 5.12  .177  .187  .409  5.52  .206  .163  .475
4,73 151 .215  .338 5.13  .177  .187 .41l  5.53  .207  .163  .477
4.74 152 .215  .340 5.14 .178  .186  .413  5.54 .207  .162  .478
4.75  .152  .214 341 5.15 .179  .186  .415  5.55 .208  .161  .479
4.76  .153  .213  .343 5.16 .180  .185  .416  5.56 .208  .l61  .480
4.77 1153 .213  .345 5.17 .180  .185  .418  5.57  .209  .160  .482
4.78  .154  .212  .347 5.18 .18l  .184  .420  5.58 .210  .160 © .484
4.79  .154  .211  .349 5.19 .182  .183  .422  5.59 .210  .159  .486
4.80 .15  .210  .350 5.20 .183  .182  .423  5.60 .211  .158  .488
4.81  .156  .209  .352 5.21 .183  .181  .425  5.61 .211  .158  .490
4.82  .157  .209  .354 5.22 .184 .18l  .427  5.62 .212  .157  .492
4.83 .157  .208  .356 5.23 .184  .180  .429  5.63 .212  .156  .493
4.84 .158  .207  .358 5.24 .185  .180  .430  5.64 .213  .156  .494
4.85 .158  .206  .360 s.25 .186  .179  .432  5.65 .214  .155  .496
4.86  .159  .206  .362 5.26 .187  .179  .434  5.66 .215  .155  .497
4.87  .160  .205  .364 5.27 .188  .178  .435  5.67 .217  .154  .498
4.88  .16l. .204  .366 =.26 .188  .177  .436  5.68 .218  .154  .500
4.89  .161  .204  .367 5.29 .189  .176  .438  5.69 .220  .153  .502

The efficiency values were derived from the Quench Correction

Curves found in the appendix. Values expres;ed ar; a gittg
of counts per minute of the isotope present 1n 2 z igtic
the known disintegrations of the isotope. Thi g oree c,
External Standard (AES) is a measurement of t ialiglated b
sample quenching. Efficiency percentages are

multiplying this ratio by 100.



. . n and data.
Table 2. Individual sample informatio:

Injection
cles - ritio
Efficienc 3 d 1 Mean
T TN W 1 TR L TR Yoo Ty s
Group 1 = Controls AES H C hC ‘
51 .208 173,500.19  18,875,00 55.22%
5.56 139,126.92  9,060,00 U8B0 169 198 180,891.66  20,725.93 58.16%
5.42  39,319.23  9,513,20 459 166 <203 179,179.85 "18,417:16 52.18%
Ret weight 3Lk gr  S.L8 39,L30.76  8,619.23 168 L1072 2194 187,665.97  18.965.31 S1.30%
Nembutal injected .196 m1  5.37 39,669.23 8,572.32 52 L1356 +203 172,255.12  19,911.35 0.197 56.65% 56.66%
brain extracted  ,280 gr S5.U8 38,273.07 9,318.51 68169 1199 177,730.15  21,603.12 61.70%
Vial gumber 3 5.b3 39,019.23  9,959,04 161 167 £202 179,041.73  19,639.01 55.63%
S.L7  39,L66.15  9,171.42 L67 168 2200 178,28L.90  19,624.15 56.87%
S.L5  38,953.8L °9,085,98 LL63 160 £197 181,264.06  21,847.37 61.18%
5.4t 39,423.07  9,98L.25 457 .15
16 89 2L, 316,51 1,889.06 39.39%
5.29  U,933.96 827.L1 438 a3 .184  24,582.55 1,664.80 34, 38%
5.22  4,B2L.52 710.87 427 .180 185 23,629.46 1,924,040 1.3L%
Rat weight «328 gr 5.2L  L,717.84 827.49 <130 .181 <183 2L,695.03 1,67.27 3k.35%
Nembutal injected .187 mlL 5.21 4,821.6% 710.29 k25 107 168 25,160.30 1,85L.88 0.197 37.L2% 37.62%
Brain extracted «310 gr L.98  4,592.34 T1ha13 . 3858 .190 .185  23,200.81 1,673.07 36.61%
Vial number 6 S.2b L,593.30 T9.h2 30 .180 84 23,363.70 1,656.69 35.99%
5.23  L,597.12 710.72 429 .180 8L 24,506.7h 1,668,774 3L.57%
5.23  4,809.61 715.89 Lh29 .189 186 21,677.50 1,901.06 4h.52%
S.25  L,372.38 821.26 432 W17
i6 LA79 0 69,536,331 15,7L1.95 114.92%
5.15 15,375.00 6,532.91 415 .185 L1800 66,751.06  16,524.93 125.67%
5.16 15,072.30 6,874L.37 416 .185 L1180  72,674.39  15,L63.73 108.01%
Rat velgnt. 323 gr  5-16 15,9L2.18  6,L32.91 k16 .185 £180  67,719.61  16,730.14 125.41%
Nezbutal injected .200 mL 5-17 15,20L.61  6,993.20 k18 180  .18L  67,110.86 16.312.68 0.197 123.37% 115.28%
Br;in extractod '250 5.23 15,286,15  6,998.14 .L2g .182 83 T,eh7.49 14, 399.98 102,59%
Vial momter 4 8 5,20 15,659.09 6,091.19  .L23 189  .187 69,730.91  15,618.1h1 113.70%
i 5.26 15,835.38  6,778.39 Lh3h 7 8k T71,978.86  15,100.35 106.L5%
5.22 15,977.27 6,LL7.85 27 181 184 69,800,33  16,13L.66 117.3L%
5.22 15,763.63 6,889.50 427 .18

surgical information of the sample,
This table contains the general presurgical and pOStsExternal Standard (AES), the

the resulting scintillation counts with an Automatic»ated disintegrations per minute
derived Quench Correction Efficiencies and the calcul 14c/3H DPM

* dividing the ratio of
(DPM}. The Brain Uptake Index (BY&) is determined b

c/3 ¥Ythe injection mixture. The mean
found in the brain tissue by the H DPM ratio in'ate counts.
BUI is the sum of all BUI's divided by the nine separ

14



Table 3. Individual sample information and data.

Injection
L E.t’!‘h':ihenczio:)3 o :'ztif-' "
CPM 1 1 : ean
Group 2 ~ 1 millivatt Az thy C/thg /3y TRy Yy W, /3 B
S 1 1,450.05 636,15 457 .170 97 6,159.Lk 1,392.01 114,728
5.38 1,3L8,74 $27.66  .L53 72 .195  5,889.18 1,164.81 100.40%
Rat weight #3235 gr S.47 1,452.05 7L2.86  LL67 L167 .202  5,873.27 1,590.71 137.48%
Nembutal injected .191 ml 5.50 1,235.30 7h5.83 472 2165 .20k L4,777.35 1,580.15 167.90%
Brain extracted .220 gr S.50  1,561.18 Th1.91 LLT2 «165 204 6,381.52 1,571.84 0,197 125.03% 1hL.18%
Vial number 10 5.47 1,343.06 .69 LL6T 167 .202 5,335,719 1,588.20 151.09%
5.50 1,129.96 h1.50  JL72 .165 .20 L,268.38 1,570.97 186.83%
5.51 1,3L7.95 636,91 LUTh 164 .205  5,500.39 1,3L43.69 12L.01%
5.53 1,121.55 .61 JL77 163 £207  k4,183.86 1,567.L4 190.17%
5.09 563.58 120.65 Loz £190 JTh 2,911,206 300.12 52,33%
5.10 670.03 120.53 L LOL 190 AT 3,506.51 298,34 L. 19%
Rat weight «303 gr 5.08 891.15 120,97  .LOY 90 AT 792,13 301,67 21.85%
Nembutal injected .173ml  5.06 891.45 121,02 .399 492 .72 L,Blh.2h Joz.m 31,788
Brain extracted  .3L0gr  5.08 781.59 121,38 L0 <150 AL L 161,08 302,68 09T 38,928 a8.35%
Vial number 1h 5.11 677.68 121,19 LLo7 88 JATE 3,538,099 297,76 L. 798
5.1 674.99 120.94%  .LO7 J88 A& 151778 FQTE L2808
5,08 897.02 121,36 .LO1 L1590 AT L 824,83 308,84 31,808
5.15 895. 32 120,75 15 186 ¥ WA 290, 96 RIS
5.51 SLé. 5k 3,23 WW7h Bk LR08 3, 086,18 TRl 1Y 1160
S.L7 5L5.95 3h3.92  L6T SET 202 2,005, 30 Pl Ty 178, (et
Rat weight 2335 gr  5.L8 Sh9.12 3L3.51 L6866 Lpoy  2,10L.483 T 00 IO
Nembutal injected .191 ml 5,51 SuB.59 3k3.23  LL7h 164 LR08 R, 006,10 Tl 1Y :
Brain extracted  .290 gr = 5..i6 5L9.7TT 343,22 LL6S 2167 01V I S IS T QAT 8 O T
¥ial number 23 5.52 shé.66 3h3.L3 478 #1863 L2060, 00 Ty ARLMOE
5.45 546,54 3L2.47  JL63 2168 SR00 0 211108 T, 68 AR
5.47 653.12 b2, LL6T7 67 LROR R 606,83 PREMC Tht BL%
5.55 549.61 343.55 U419 L1161 L0800 f08n IARTT 1R



Table 3. Continued.

Group 2 = conk. AES
5.34
5.32
Bat welight «308 gr S 3

Nembutal injected .176 ml S.4L0
Brain extracted +250 gr S.h3

¥ial number 29 5.53
.L8

5.8

5.L8

5.07

5.09

Ret welight .328 gr 5.10
Nembutal injected ,187 ml 5.11
Brain extracted .270 gr 5.17
Vial number 30 5.0
‘ S.1h

5,17

5.13

386,54
388.30
L91.70
383.73
700.3%
386.81
L96. 37
Uoh. Lk
384.19

16,020.00
16,158,33
16,825.00
16,033.33
17,342.27
16,146.66
16,0L6.66
16,166.,10
16,268,33

‘hc

302,90
302,57
302.17
305.06
310.74
303.06
31L.56
37.08
307.65

5,855.97
5,855.97
5,858.69
5,965.21
5,186.88
5,6L1.L8
5,285.00
S, TL9.L5
5,607.82

This table contains the general presurgical

Quench Correction Efficiencies and the calculated disintegration
Brain Uptake Index (?EI) is determined by dividing the ratio of
H DPM ratio in the injection mixture.

brain tissue by the

c/3

Effioiencies
c/1lg "ess, w3,

1k

LLl7
«Lh3
b2
156
L6
L77
L68
It
168

LL0o
Loz
Lok
Lot
W18
« 390
Ak
418
L

ATk
175
175
.170
169
.163
.166
166
166

191
.190
.189

.188 .

.185
195
.186
.185
187

192
191
«190
197
<199
<207
.203
.203
.203

173
ATl
175
176
180
170
.178
.180
2177

DPM
3H

1,339.11
1,407.17
1,958.21
1,370.56
2,9L6.88
1,368.36
1,895.57
1,881.63
1,355.02

76,437.98
78,157.76
80,481.03
75, k2.6
83,593.00
78,387.76
76,778.03
77,341.61
77,u96.27

Injection

g

677.63
683,00
683,64
668,99
674.06
635,35
672,14
677.52
657.37

14,639.93
13,L67.79
14,501.71
14,656.5kL
12,408.80
14, 465,33
12,796.61
13,75L.67
13,6l4.33

ratio

‘hC/BH

0.197

0,197

Mean

Bul

245.85%
2k6,38%
177.22%
2L7.78%
116.11%
235.69%
180.00%
182.76%
246,263

97.22%
87.47%
91.47%
98.62%
75.35%
93.67%
84.60%
90.28%
89.37%

and postsurgical information of the sample, the
resulting scintillation counts with an Automatic External Standard (AES), the derived

all BUI's divided by the nine separate counts.

Cc/3

per minute (DPM).

The
H DPM found in the

The mean BUI is the sum of

BUI

208,67%

89.78%

Le



Table 4. Individual sample information and data.

Injectien
o L Efficlencies ratio
1
Group 3 - L millivatts ABs e C/1kg '“°/3H 35/33 3y o e 1h°/3x B B
5.19 567.63 18.37.  LL22 .183 .182  3,075.05 L3.53
et e 520 568.70 8.7 423 182 183  3.063.61 Ll 30 [ighe
welight + 360 gr 5.20 768.71 18.38  .L23 .182 L183  1,266.67 L3.L5 S.7%
Nembutal injected .206 ml 5.18 782,61 17.99  .L20 184 181 L,280,28 L2.83 5.08%
gi:in extracted .260 gr 5.17 672.88 18.28  .L18 .185 180 3,693.28 L3.73  0.197 6.01%  6.09%
mozber 18 FRES 671.98 18,43 .L22 .183  .182  3,6L8.30 13.67 6.08%
5.16 L59.82 18,35 L6 .185 180  2,509.22 Lk.11 8.92%
5.23 893,44 18.00 LL29 .180 184 L,B1L,62 b1.96 - L.Lk2%
5.19 895.77 18.56 k22 .183 »i82  L,877.58 43.98 L.57%
5.15 3,839.63  1,987.25  .h1S 186 179 16,L7L.6L L, 788,55
tat vetgat $.22  3,733.09 1,983.25 .L27  .181  .18L 15,719.78  L.6LL.50 et
e IR MR VRS AR R 0B IR b ibig
. . »7L8. . . .182 .183 16,23h2, 166.1 .
€§i§nn;:;::ctod .222 gr g.gt g,g%g.gg 1:253.82 .tgg .130 .135 121&51.5@ 31355.82 0.197 }??_égi 143.00%
. ,633. 2090, . «180 185 17,17h.16  2,537.12 .
515 3,L2L.25  1,763.57 .ui5 186  .179 1L.71L.13 h:gﬁ9.57 1Zg.gg§
5.23 3,657.L6  1,877.26 .L29 .180 184 13,738.5%  L,375.90 161.68%
5.22 3,657.46  1,983.33 .h27 .181 184 15,308.42  L4,6LL.BO 15L.02%
5.38 1,700.16 539,39 JLS3  .172 .195  7,668.51  1,190.71 8.8
N S.UT 1,702.21  6L6.LB  JL6T 167  .202  7.282.33  1,38L.33 T
Nembeaih «30 gr 5.45 1,h91.04 643.05 L3 168 .200 6,288.55 1,388.88 112.11%
PR PO 8 O O S (004 Wl - S SR e A ot
. . s 711, . . 172 A% 7,557.37  1,kL25.2 . . .
Visl number 28 5.52  1,388,87 606.68 LTS5 .163 .206 5:66h.§5 1:36$‘u§ 0197 13?.33? 103.36%
S.L7 1,386.50 6L8.25  JL6T 167 .202  5,716.2h 1,388,112 123.27%
5.38 1,710.94 6L6.98 U532 172 £195  T,5th.31 1,L28.21 96.L8%
5.L6 1,705.96 751.52  JUu6S 167 .201  7,1LL.S8  1,616.17 114.83%

This table contains the general presurgical and postsurgical information of the sample, the
resulting scintillation counts with an aytomatic External Standard (AES), the derived Quench
Correction Efficiencies and the calculated disintegrations per minute (DPM). The Brain

Uptake {2%5’; (BUI) is determined by dividing the ratio of C/BH pPM found in the brain tissue
by the H DPM ratio in the inlection mixture. The mean BUI is the sum of all BUI's divided

by the nine separate counts.
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Table 5. Individual

sample information and data.

Group k4 - 8 milliwatts

Ret weight 30 gr
Kembutel injected .194 ml
Brain extracted 2290 gr
Vial number 9

Rat weight J3h5 gr

Nembutal injected .197 ml

Brain extracted 280 gr .

Vial mumber 21

Bat weight <311 gr
Nembutal injected .178 ml
Brain extracted +230 gr
Vial nunber 26

U\\f\;"\i\\‘!\\)’\\f\\!‘t\n
L2 RO A PO A A LN

\n\n\..n\n

DY

CPM

3y

27,567.56
27,925.00
27,289.18
27,627.02
27,916.66
21,737,823
27,9L8.64
27,229.72
27,9L5.94

.

»
RNV DRON0 O

5,229.23
5,659.16
5,325.00

Iy

e O Y
n
-
o
¢!
fe]
o
v

.

U\U\\J’\\J\\.ﬂ
™
a2 b P R0 s P L

A 0N IO O\
\ng—cp—*al\o O~
£
wn
N
.

-

1%

PR

.

*

562,69
Lsy.82

\J‘L\J‘\\R\J‘\Y\V\V\\RV\

‘“c

902.75%
351,03
578.47
90k 13
6,L69.44
7,033.81
7,660. 7
7,100,170
7,L458.45

6

6,
6,
6,

150,75
150,75
L9.18
L3.L6
150. k1
L1.25
39.14
43.38
263.15

121.L4
121.1k
121.38
120.95
121.53
121.00
120,84
121.22
121.43

Efficiencies

e Mors, AW,

h27
b0
L30
435
L8
h3h
+ 385
138
L3

LLls

.L82
198
.68
.502
.L82
9o
.L36
Lok
479

.181
176
.180
.178
76
179
197
176
75

175
179
«17h
A7
76
179
.175
T4

ATh

+160

2154,

.158
.153
160
.158
JATT
156
161

184
0189
.185%
,186
.189
.187
.168
.189
191

<IN
.187
«191
«191
.189
w187
«190
19
N

+209
217
«211%
220
.209
211
.188
«213
.208

DM
1

133,921.57
134, 310,00
132,623.78
131,924.89
133,952.75
131,934.61
143,028.21
128,976.03
130,887.95

27,066.39
29,930.37
27,778.69
28,301,141
29,620.05
28,995.99
29,067.32
30,098.53
27,273.66

1,L79.57
1,922.72
1,989.53
1,903.95
1,987.61
1,976.54
2,155.4L3
2,h62.02
2,009.66

Injection

ratio

14
1hc C/3y

16,165.69
14,L3L,16
15,298.77
15,871.56
14,770.41  0.197
17,128.59
19,897.95
16,211.64
16,836.23

3L0.29
347.35
110.74

97.66
343,40 0.197
95.C5

88.55

97.48
591.35

251.95
243.25
2L8.73
240,94
252.14 0,197
2L6.94
277.16
245,38
253.51

BUI

61.27%
5h.55%
58.56%

61.07%

55.97%
65,90%
70.62%
63.80%
65.29%

6.38%
5.89%
2.02%
1.75%
5.88%
1.66%
1.55%
1.64%
11.01%

86.4L%
6L.22%
63.L6%
6li. 2L%
6L.39%
63.12%
65.27%
50.59%
64.03%

This table contains the general presurgical and postsurgical information of the sample, the

resulting scintillation counts with an Automatic External Standard (AES), the derived Quench
Correction Efficiencies and the cidlculated disintegrations per minute (DPM). The Brain
H DPM found in the brain
The mean BUI is the sum of all BUI's

uUptake Index (BUI) is determined by dividing the ratio of
H DPM ratio in the injection mixture.

tissue by the

ic/3

divided by the nine separate counts.

ldcy/3

Mean
BUI

61.89%

L.20%

65.12%
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Table 6. Individual sample information and data.

: Injection
"W Etric%znciQBJ oy fﬁtia "
CcPM ean
Group § - 12 m1livatts Az the Ok O/ WY Yy e /% mz  Bu
5.35  19,911,76 3,382.72 .Lh9 173 .193 96,416.58 7:533.90 39.66%
S0 20,347.05 3,603.95 LUS6 .170 197 96,L6L.31 7,903.40 LY.59%
Rat weight L315 gr 5.35  19,638.46  3,723.18 LLL9 173 193 94,320.83  B8,292.16 Lh.63%
Nembutal injected ,180 ml 5.2 19,392.30 3,L13.26 L3O .180 .185  97,099.95 7,937,861 11.50%
Brain extracted 2220 gr  S.kt 20,125.49 3,725.00 .L57 .170 J97 95,125.99  8,150.98 0.197 L3.50%  L1.10%
Vial number H 5.8 19,152.94 3,610.07 468 166 .203 88,041.63 7,713.82 Lk W73
5.35 19,690.19 3,163.50 LLL9 .173 193 95,706.17 7,0L5.66 37.37%
5.2 19,274.50 3,054.01  LL59 169 198 91,666,687 6,653.62 36.85%
5.45  19,043.13 3,286.37 .UL63 .168. .200 89,253.35 7,097.99 40.37%
5.38  51,715.00 19,574.50 453 72 .195 227,090.97 43,210.82 96.59%
S.L1 52,810,852 19,634.61 LL57 «170 197 230,998,007 L2,96k.1L L. b1%
Rat weight <363 gr 5.4t 51,565.00 20,003.90 LLS7 .170 197 223,978.2T L43,772.25 99.20%
Nembutal injected .207 ml 5.25  51,905.00 18,909.43 .432 179 186 236,93k.62 043,771.83 93.78%
Brain extracted «200 gr 5.36 50,995.00 20,228,00 .450 173 L194 222,775.56  Lh,951.11 0.197 102.43% 96.65%
¥ial nuxber 2 5.L0  51,2L0.00 19,69L.11  .L56 .170 197 222,831.97 L3,188.84 98.38%
S.h4l 51,135.00  19,L6L.TO0  .L62 .168 .200 220,28L.65 L2,131.39 97.09%
$.38  51,L05.00 19,173.07 .L53 172 .185  226,282.87 L2,324.66 94, 95%
5.40  52,000.00 19,039.21 .L56 .170 197 227,929.18  UL1,752.65 92.99%
5.20 596,17 877.32 .L23 .182 .182 1,195.03  2,07L.0L 880.99%
5.27 595.54 876.95 .L35 «178 .118 1,259.04 2,015.98 B12.79%
Rat weight © 2343 gr 5.18 809,13 878.34 .420 «18L 181 2,34.36  2,091,29 L52.82%
Kembutal injected ,196 ml 5.21 597.76 872.18 425 .181 .183 1,236.67  2,052.19 8L2.36%
Brain extracted .280 gr 5.20 593.80 876.2h Jh23 .182 .183 1,18L.64% 2,071.L9 0,197 B887.63% 731.39%
Vial nurber 20 5.17 805,80 982,78 .8 .185% .180 2,060.22 2,351.15 579.30%
5.25 595.23 874.57 .h32 179 .186 1,251.88  z,02L.L7 820.85%
5.31 813.65 985,88 .Lh2 .175 .190 2,227.95 2,230.50 508.20%
5.28 596,10 876.10 .L36 77 .188 1,278.94  2,009.L0 797.5L%
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Table 6. Continued.
Injection
L Efficiﬁncios -~ :Etio "
CPM 1 1 3 ean
Group 5 - cont. AES  n g /g 0/ 3y /3y 3y 1hC “% pr mx
5,26 9,67L.77 2,738.98 LL3kL 179 187 L5,695.72  6,311.01 70.11%
5.23 9,886.23 2,510.27 k29 .180 .18L U8,005.27 5,851.L5 61.87%
Bat weight .356 gr 5.30  9,888.07 2,8L1.87 JLho 176 189 L6,303.28  6,458.80 70.81%
Nembutal injected .203 ml  5.31 8,029.L46 2,299.50 Lhh2 W75 190 37,168.53  5,202.L9 70.L8%
Brain extracted  .260 gr  5.26  9,008,03  2,187.56 .L3L 79 .187 L3,3L6.LT  5,0L0.L6 0,197 59.03% 72.28%
¥ial number 25 5.32 8,915.0L 2,8L6.31  .4L3 175 191 L0,788.74  6,L25.08 79.96%
5.27 9,239.63 2,953.06 .L35 .178 188 L2,719.l0 6,788.64 80.67%
5.26 9,673.87 2,953.82 L3k, 179 187 L5,217.06 6,806,004 76.11%
5.23 8,130.08 2,620,90 .4L29 .180 184 38,208.70 6,109,32 61.16%

This table contains the general presurgical and postsurgical information of the sample, the
resulting scintillation counts with an Automatic External Standard (AES), the derived Quench

Correction Efficiencies and the calculated dlsintegratio?ﬁ per minute (DPM). The Brain Up-
take In?ex (BUI) is determined by dividing the ratio of

dc/3

by the H DPM ratio in the injection mixture,

divided by the nine separate counts.

3H DPM found in the brain tissue
The mean BUI is the sum of all BUI's

1€



Table 7. Individual sample information and data.

Injection
Efficiencies ratio
cPM 14 14 3 DPM th
Group 6 - 16 m1livatts AES g Clthg O3, Wy Yy g ¢/3  BuI
4.89 673.32 124,34 L 367 «204 61 3,752.80 338.80 45.83%
479 670.11 12h.3L W3S 21 «154  3,865.19 356.28 L6.79%
Rat weight .287 gr  L.88 784.89 12L.46 366 L2004 161 L,hbl22 340,05 36.8L%
Fexbutal injected .154 ml L.80 890,71 12L.37 . 350 .210 «155  5,265.10 355.34 3. 26%
Brain extracted .270 gr k.81 785.19 12440 .352 209 156 L,559.81 353.L41  0.197 39.3L%-
vial mumber 5 k.79 783.39 124,15 L3L9 211 215k L,599.53 355.73 39.26%
4.80 78L.57 12h.72 L350 .210 <155 L,578.97 356434 39.50%
L.83 892.61 124.03 356 »208 157 5,223.82 3L8.40 33.86%
L.80 891.64 123.53 .350 .210 +155  5,27h.32 352.94 33.97%
S.13  1,273.4% 372,20 L1 187 ATT 0 6,237.63 905.60 73.70%
5.20  1,053.79 375.87 .L23 2182 .183  L,87L.70 888,58 92.53%
Rat weight 0326 gr S.2L 1,947.03 378.89 .L30  .180 L1855  9,667,1L 881.14 L6.27%
Nembutal injected .186 ml 5.18 1,051.23 265,34 k2o 184 81 5,165.69 631.76 62.08%
Brain extracted  .2L0 gr 5,19  1,9LL.66 267.0L LL22 .183 .182 10,0L8.68 632.80 0,197 31.97%
¥ial pumber 11 5.22 1,275.20 375.58  .L27 .181 8L 6,065.22 879.58 73.61%
5.15 1,163.89 LB2.70 .15 86 179 5,293.58 1,163.13 111.5L%
ST 1,727.47 379.81 .18 .185 180 8,663.17 908.64 53,2L%
5.23 1,381.84L 37647 JL29 180 8L 6,651.52 877.55 66.97%
. 5.39  58,661.11  11,360.00 LS5 .71 196 277,508.92 2L,967.03 L5.67%
5.3k 57,7Lh Bk 11,035.29  LLLT AT .192 292,070,05 24,687.45 L2.91%
Rat welght «358 g 5.L0 57,603.33  12,128,57 L5670 L197 269,856.39 26,597.7h 50.03%
Nerbutal injected .205 ml 5.36  58,761.11  11,592.94 LSO .173 «19L  300,537.L7 25,762.09 L3.51%
Brain exiracted .280 gr 5.l2  58,855.55  11,375.29 4S9 169 198 276,097.27 24,782.77 0.197 L5.56%
Vial mumber s.h2  57,638.88  11,922.35 LS9 169 L198  268,935.20 25,97L.62 L9.03%
S.hh 59,888.25  11,026.19 .62 168 .200 279,393.65 23,866,21 L3.36%
S.L3  58,L38.88  12,560.2L .L61 169 .199 288,745.32  5,790.27 } 10.18%
S5.47  58,650.00 12,125.00 ,L67 67 .202 268,881,58 25,963.60 L9.02%

This table contains the general presurgicdal and postsurgical information of the sample, the
resulting scintillation counts with an Automatic External Standard (AES), the derived Quench
Correction Efficiencies and the CQlculated disintegrations per minute (DPM). The Brain Up~
take In?%é/gBUI) is determined by dividing the ratio of C/3H DPM found in the brain tissue
by the H DPM ratio in the injection mixture. The mean BUI is the sum of all BUI's
divided by the nine separate counts.

Hean
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39.07%

67.99%

L2.L%
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log “H DPM

Figure 4. Linear regression of the logarithms of the 3

H DPM found in the
brain tissue to the logarithms of the 14C DPM found in the brain tissue. The
line has a slope of 0.75, the ordinate intercept is 1.72, and the regression

coefficient is 0.81.
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Table 8. Logs of H DPM and -%c DPM.
Vial 3 DPM's 14 Group Logs

number H c number 3y 4.
18 4,345.13 43.51 3 3.638 1.639
21 28,685.82 243.65 4 4.485  2.387
26 1,987.45 251.11 4 3.298  2.400
14 4,087.77 299.40 2 3.611  2.476
5 4,618.20 350.81 6 3.664  2.545
29 1,731.39 669.97 2 3.238  2.826
23 2,156.92 729.84 2 3.334 2.863
11 6,963.04 863.20 6 3.843  2.936
28 6,828.23 1,373.71 3 3.834 3.138
10 5,374.35 1,485.54 2 3.730 3.172
6 23,907.00 1,767.11 1 4.379  3.247
20 1,559.86 2,102.28 5 3.193  3.323
22 15,367.90 4,272.22 3 4,187 3.631
25 43,083.69 6,110.37 5 4.634 3.786
1 93,788.41 7,592.15 5 4.972 3.880
30 78,235.12 13,815.08 2 4.893 4.140
31 69,617.54 15,780.76 1 4.843 4.198
9 113,506.65 16,290.56 4 5.055 4.212

3 178,868.16  19,956.49 1 5.253  4.300
12 280,225.06  23,154.64 6 5.448  4.365
2 226,567.31  43,118.63 5 5.355 4.635
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