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Changes in specific gravity of differont arocas of rabbit brain
have been studied aftef exposure to 10 Krads of x-rays to the

head only. A triphasic change in brain specific gravity was

found; i.e,., & decrease from O to 1.5 houwrs after irradiation,
followed by a short-lived rise to approximately pre-irradiation
values at two hours post-irradiation, and then a developing second
decrease to 6 hours after irradiation, The initial decrease and

!
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short-1lived increase'in brain specific gravity appear to be

primarily due to dieturbancea in circulatory relationahips of the
central nervous eyatem, while the second decrease 18 due to a
developing defect in brain permeability as indicated-by increased
protein levels in the aqueous humour and cerebroapinal fluid,
i.fA and by a developing brain edema,

-1, Introduction o

The fluid economy of ‘the mammalian central nervous system is strictly
‘ Econtrolled (Davson, 1969){ Hoﬁever, high doses of ionizing radiation

;; appear to have the capacity to induce significant disturbances in the

i: maintenance of this economy, the exact mechanism through which these
".disturbances are effected being still controversial, Pertinent to this

.. controversy, in'1957,‘Gerstner'and Kent reported a biphasic change in

g 'vi rabbit brain specific gravity after xbray doses sufficient to produce
the so—called ”acute central nervoua system eyndrome" Specifically,

¢ .
they noted a transient inc}eaae in brain specific gravity (0 to 3 hours

Lo after 9 xr), followed by a decreaaing brain specific gravity from 3 to
12 hours after irradiation. These.data'euggest the possibility of
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. acute phasic changes in brain permcability or perfusion mechanisms as
+ -evidenced by changes in brain specific gravity. It was our’lntention
. to reinvestigage and further define this 'phenomenon.

' ]

2. Materials and Methods

2.1, Animals and irradiation procedure
Animals were New Zealand White rabbits, of both sexes, obtained

"Wf from the ABC Caviery and Rabbitry, Bethesda, Marjland and the Horton
i Breeding Latoratories, Los Gatos, California, Animals weighed between
1 and 2 kilogrammes. X-irradiations of the head only were performed with a

Phillips Constant Potential Deep Therapy x-ray unit, operated at 250

kVp and 15 mA, The remainder of the body was not shielded. The -

: ;} inherent filtration was 1.1 mm Al and added filtration of 0,5 mm

"{;@ﬁm Al was used, The FSD uae maintained in all experiments at 20 cm,

.47 T,

Measurements from a VictoreennB-meter-and lithium fluoride discs placed

?f{at the midbrain level of a rabbit skull frozen in liquid nitrogen,
‘f;indicated a midbrain dose-rate of 1000 rads per minute, The total administered
.MQ7L‘doee was 10 Krads, and animals were restrained and unanesthetized. The

* f£ield size was approximately 121 cmzo

2,2, Brain specific ggavitx (s.G.) measurements
The technique of Nelson, Mantz, and Maxwell (1971) was used to measure

”ibrain specific gravity. Two solutions of carbon tetrachloride (S.Ge

1.5992 as determined using a plummet) and benzene (S G. 0.,8760) were

‘ ; prepared, such that solution A had a specific gravity of 1,0000 and solution
?'B hdd a specific gravity of 1.0600. The heavier of the two mixtures

(eolution B) was placed 1nto a 250 ml graduated cylinder and the lighter
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mixture (solution A) was then carefully layered on tdp to provide a

‘i final unmixed volume of 250 ml. The gradient was propared by mixing the

‘97 361ut1ons with a metal wire coiled at one end, Mixing was begun at the

.(;junction of the two solutioné and gradually extended from tﬁe Junction
[21n either direction until a relatively linear gradient was obtained.

After mixing, the column was calibrated with 13 standards of potaseiun
. sulfate of varying S.G. (range 1,0000 to 1.0556), The amounts of K80,
; | needed to make a desired S.G; may be found in the Handbook of Physics and
’T.“T.Chemistry (1969). The position of the standards and tissue samples - |
(hedulla,'cerebral cortex,vsuperior colliculus, cerebral whité matter,

olfactory bulb, cerebellar cortex, anterior thalamus, and pituitary)

A

' 3i were determined one minute after being placed in the column, As it is ' %
'i?? virtually impossible to obtain a completely-linear S.G. gradient after
ji? mixing the column, calibration values were routinely fitted to a third-

;_Sbrder least-square polynomial.equation; describing the-particular gradient,

';;‘3- and experimental tissue S.G. values were determined from the equation.

y iTiThe time between sacrifice of the animal and placement of the tissue sample

in the S.G. colunn was less than five minutes,

2.3. Determination of brain relative wvascularity

In this procédure, the method of Nair, ?alm, and Roth (1960) was used.
Animals were anesthetized (sodium pentobarbital, 35 mg/kg, intraperiton-
~eally) and 10 nCi of human radio-iodinated aerum'albumin4(Abbott) were
injected into the femoral'veiﬁ.‘ At the end of 15 minutes, one ml of blood e
was withdrawn from the femoral artery, and the animal was killed by | -
. immersion into liquid nitrogen (-195°C)s The animal was transferred to a

‘refrigerated roam (0-2°c), allowed/}é remain there for one hour, and then

=
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the brain was romoved and various areas wore discocted, The arcas assuyed-

" for radioactivity wero cerebral white matter, medulla, thalomus, cercbral

cortex, superior colliculus, and cerebellar cortex, Tissuo sampleo were

' homogenized in 1 ml of NCS solubilizer (Amersham) and diluted to 10 ml

with Bray's liquid scintillation counting solution, Then, 5 ml of thie .

héﬁogonate wvere counted for'radioaétivity in a Nuclear Chicago Mark II

~.1liquid scintillation counter.' The remaining 5 ml of homogonAte wvas dried

L fto constant weight, and relative vascularities were determined as the

... obtained using a mercury manometer,

:fnumber of counts/hg of dry tissue to the number of counts/ml of blood.

2.4. Other physiological measurements

In anesthetized animals, arterial blood pressures were made from

‘u.cannulas placed in the fembral artery at the junction of the thoracic
V:ﬂaorta. Pressures were measured by a Sensotec micro-strain guage attached

;;:‘Lf‘to a d.c. channel of a Grass Model 7 polygraph. Pressure calibrations were

Cerebral blood flow was measured using'au electromaénétic flow probe

':“'33 placed unilaterally around the internal carotid artery in conjunction with
')if.anAelectromagnetic flow-meter (Carolina Medical Electronics). Zero flow

SR determinations were made by ueeeel occlusion proximal to the transducer.

‘i ".CQrebral arterial blood flow was expressed as its mean at any time, this

n;A;fl value being obtained by an integrating circuit in the flow-meter,

~ Protein concentrations of aqueous humour from the anterior .chamber of

, " the eye and from cerebrospinal fluid were measured using the technique of
7. Lowry, Rosebrough, Farr, and Randell (1951). Cerebrospinal fluid was

:‘obtained from the cisterna magna using a capillary pipette.




1. 240 to 2,5 hours after irradiation, being significantly greater than pre-

" approximately pre-irradiation;;evels‘by 6 hours after irradiation,

3., Results ‘ : ~ B

E'V: 1.5 hour time period after irradiati s the S5.G, values have again all

ﬁ]xvspécific gravity values again begin to deécrease, '

-3; from the other brain arcas. The pituitary S.G. increases steadily to about

-‘irradiation values during this time interval, After 2,5 hours post-

":;:1rfadiation, pituitary specific gravity begins to decrease, returning to

. gravity is significantly greater (PC0.05, analysis of variance) than:

_épeéific values aléo begin to increase after irradiation, being greater
| than pre-irradiation values until 4;0 hours after irradiation, when blood : ; "

I'jua values then begin to decline toward pre-irradiation levels, However, at

The data on the specific gravities of selected brain areas are
prescnted in table 1, Immediately after irradiation (0.5 and 1,0 hours),

there is a decreased S.G. in all 7 main cerebral arcas, However, at the

.- increased, These changes aro, however, not statistically different from

‘ ‘pre-irfadiution values, At 2 hours and later after 1rrad1ation, brain

Interestingly, the S.G. of pituitary presents a different picture N

e T i T v
. . L

The values for the aqueoué humour specific gravities (table 2)

 ;i¢ontinua11y incrgase until 1,5 hours after exposure, and then begin to

“¥rdecrease toward pre-irradiation levels. The aqueous humour specific

&

aﬁ;ipre—irradiation values from 1,0 - 3,5 hours after irradiation, The blood

. no time after irradiation are blood specific gravity changeé significantly

A"'J §ifferent than pre-irradiation values,

The average brain specific gravi@y'(mean of the seven brain areas

4_:;=h§ﬁp1ed) is also presented in tabie,é; The averaged brain specific
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_ gravity shows an initial decline followed by & return to pre-irradiation
. ;; values at about‘1.5 heure after exﬁoeure and then a decline, with values
| _Abeing significaatly less than pre-irradiation values from 3,5 to 6,0
hours after irradiation (P¢0,05, analysis of variance),

In table 3 are presented the relative vascularity values for the
brainAareas measured, together with their correepondiag relative densities
‘as computed from their.epecific'gravitiee. There is a positive correlation

. between the relative vascularity and specific gravities of the indiv-
idual areas, Analysie of the correlation produced a correlation
coefficient of 0,99, which is significant at the 0,01 level of probability,

In Figure 1 are presented the values obtained for the aqueous humour

' ‘and cerebrospinal fluid protein values after irradiation. Our control

.' _values compare well with values listed by Daveon (1960). It may be seen
j; that protein levels begin increasing dramatically at about 1,0 hours
after irradiation, reaching a level of about 200 mg/100 ml,‘approximately
10 times the normal values, at 4 hours after irradiation, At 6 hours
‘.;“:{after irradiation, protein concentrations in bota aqueous humour and

%_cerebrospinal fluid have decreased from their previous highs,

In Figure 2 are presented the average values for the arterial blood
pressure and cerebral blood flow after irradiation. Both parameters
ehov an initial decline at about 1 hour after exposure, followed by a

¥7ehort-lived increase to approximately pre—irradiation levels, and then

N 7%’ a second slower decline, The variation in the data doee not permit

eetimation of‘ the changes occurring h* cerbrovascular reeiatance.




A¢ Discussion

Our data on the specific gravity changes of individual bra;n arecas
.i do not support Gerstner and Kent's data (1957) on the specific gravity
‘changes of ontire rabbit brain, Their original data are predented in
Table 4. They found a biphasic change in brain epecific gravity after
irradiation, Total brain specifie gravity was significantly hipgher

‘ (P(D;OS, analysis of variance) than that found in mock-irradiated animals

. at 2 hours after irradiation, At*6 hours and later after irradiation,

there is a developing edema as €;¥?tnced by a decreasing brain specific

gravity which is eignificantly 1duer (P<0.05, analysis of variance) at 12

4 " hours after irradiation than values frOm mock—irradiated control animals,

. A"/,".,

'«:'However, they also showed a 81milar b1phasic .change in the specific grav-

; ity of blood (Table 4), raising the;guestion of whether the changes in

rl,ﬁrain specific were primary or‘eeeehpery effects of radiation; e.g., could

*ﬁ,:tﬁe "dehydration" phase be syéteﬁiee;ly produced, as by diuresis?

In the present work a sighificeﬂt dehydration phase of brain specific

"‘gravity was not found, althoughf}ﬁeréjwas~a short-lived recovery in the

" " brain specific gravity at two heafa Eftef irradiation, Our data are in

agreement however, on the longerfchenges in brain specific gravity, in

‘.' .i‘1

4 that there is a developing brain edema ‘as shown by a decreaelng brain

‘ ‘gpecific grav:[ty.

\,
The cnanées in arterial blobd pressure, ‘cerebral blood flow, and the

_correlation between brain epecific gravity and relative vascularity values

for the: brain areas etudied all suggeet that the initial early decrease

- and short—lived increase in hrain epecific gravity seen here are primar-

o

>; 1ly reflectiédns of changee 1n the:b19od content of these brain areas,

R
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;?i:. Since the specific gravity of blood is greater than that of brain, a | : i;g~
decrease in brain specific gravity may be interpreted as a decreased ;;g

- blood volume; and conversely an increased brain specific gravity may be j*;

Eﬂi‘; interpreted as an increased blood velume. Also, the longer decline in _ -
“brain specific gravity to 6 hours after irradiation is brobably mainly

--due to a defect in brain permeability, as shown by the 1ncreased protein

f??'_‘ levels in aqueous humour-and cerebrospinal fluid, Thie increase in pro-

tein levels is significantly greater than in control rabbits by one hour

:::‘~after irradiation, and reaches a plateau at about two hours after irra-

. diation. Still, the phases of changes in brain blood content and protein

'?ﬁg$f leakage are not well enough eeparated to definitively state that two

&:“"'dietinctly different phenomena are occurring. With regard to the finding

"', of increased protein concentrations in aqueous humour and cerebrospinal

3%;;3f1uid, it is of interest that Wykoff and Short (1969) have shown in-

' i;ﬁé’creased protein levels in cerébroepinai fluid of burro, 8 hours after

i?, only 100 rads of whole-body heutroh exposure, o ‘ | é,h
l The pitﬁitary presenes a different picture tﬁan the other brain areas A

’gjﬁfvith regard to specific gravity changes. The reason for the steady in-

/<. crease in pituitary specific gravity to about 2, 5 hours after irradiation
o is unclear, although it may represent some sort of pooling of blood in
.%* the brain at the'iituitary level after irradiation, irrespective of the
decrea51ng cerebral blood flow,. ‘The gland is highly vaeculer, which partly
) i“ft; accounts for its high control specific gravity (1.0512), which is, in fact, -
:. higher than that of our measured value for blood, In addition, measure- |
ments of the water content of the pitultary indicated that it 1s about

'98% fluid compared to 75 = 85% for ofher bra;n'areae. " s;;

X -
X
BN
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- Our data on chanpes in arterial preaeufe and cerebral blood flow

T
H
-

"o +- agree quite well with data of Chapman and Young (1968) who found similar
Z'sﬁ{j}'changes in the monkey after 2500 R of gamma rays, although‘their'expoeure
‘:Vi was not limited to the head only. 9t111, an acute decrease (10 minutee4‘
after irradiation) in erteriel pressure end cerebrul blood flow were
found, with a short-lived recovery 1n theee parameters at ebout 30 minutes

. after irradiation, followed by a slow deereeee in arterial preeeure and

cerebral blood flow,

Brooks, Gerstner, and Smith (1956) and Kundel (1966) have also

:fi;?{ reported immediete'deelinee in blood preeeﬁre after supralethal doses of
'Q;i;: x- -and gamma rays, In both studies there was subsequent partial recoverj :
2F;%f and then a slower aecondary decline, ‘
:{Qf?: The slight recovery in the aortic blood pressure pattern seen at
:;i@§' .1.5 - 2 hours after irradiation may be due to the presence of epilepti-
| form seizures, as in non-aneeﬁhetized animals selzures were commonly
seen beg1nning at about 45 minutee after irradiation and increased in
y deverity to about 2 hours after irradiationy This phaeic change in
,:f;eneeific gravity from 0,5 - 2 hours efter irradiation correlates ex-
”5 tremely well in time with an acute increase in rabbit brain temperature
ff;'efter comparable x-ray doses (Leith and Levy 1970).
Some of the’differences between the present specific greviiy data

- Ll; and Gerstner and Kent'e’original data ma& be due to the size_ef tne
Qi;fl'animals. The water conteft of.ranbit brain is age-dependent (Graves and
-'E;f Himwich, 1955), and our animals wekghed 1 = 2 kilogrammes thle Ceretner

. and Kent's animals weighed 2 - 3 kilogrammes, As our animala were younger,

'ﬁ‘;ki—ihey may alsé have been more- eueceptible to the 1rradiation.

L /
Still, one has the problem of explaining the 1n1t1a1 'dehwdration'

o ;;_
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'”‘E? and by the Netional Aeronautics and Space Adminietration.

".Also, their blood specific gravity of 1,0502 1s higher than that found

- were biased by an unknown conbrlbutioni}rom rabbit brain. cerebrospinal

.fmally (Pollay and Davson 1963), this amount could easily reduce the aver-

Aage vhole brain specific gravity t6‘1s0362. Similarly, it ie possible

As simply a reflection of a cHanglng oerebrospinal fluid content in the brain,
:'.eters of rabbit braxn have been deecrlbed after doaes of radiation suffi-
ﬁ",cient to produce the acute mammalian eentral nervous system syndrome,

1Reaearch supported Jjointly by-mhe United States Atomic Energy Commission 4 (

’ }-f‘ Preeent Address; Texas 0011ege 6f Osteopathio Medicine, Fort Horth, Texas.

12
(i.e. increased brain spocific gravity) shown by Gerstner and Kent (1957)
Their whole brain specific gravity of 1,0362 1is significantly lower
(P<0,05) than our averaged brain specific gravity of 1.0394, and is

lower than that found in any of the individual brain areas measured.

in our animals (i.e, 1.0487 difference significant at the 0,05 level

-of probability). The differanes'f

explained if Gerstner and; Kent'e brainaspecific gravity measurements

X
fluid. As rabbit brain contains about 1.8 ml of cerebrospinal fluid nor-

then, that the initial "dehydratlon" 6bserved by Gerstner and Kent (1957)

- In summnary, changes in the specifié gravity and cerebrovascular param-

t

!| f [ ! S‘ !

FOOTNOTES
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RESUIL
Dos.changomonte de la grnviﬁﬁ apﬁcifiquo de divorses zones du cerveau
~ du lapin ont 6t6 Studios apros exposition & 10 krad de rayons X @ la tOte
. exc}usivement. On a trouvé un chanéement triphnag de la gravite spoci-
.-;‘fique du cerveauy c'est-akdire, une diminution & partir de 1l'heure zéro
o jGSqu'Q'une heure et demie apres 1l'irradiation, auivie‘d'une'augmentation
;% de courte durEB, deux heures aprds 1ltirradiation, aux valeurs d'avant
!j l'irradiation plus ou moins, et puis une deuxiéhe diminution én develm
;:i pppement‘juSqu'E six heures apras l'irradiation. la diminution initiale
' 1 ﬁ@{:et 1taugmentation de . gourte dur5§ de la gravité specifique du cerveau
'sémblent tre dues principalgment & des troubles des relétions.circula-

‘toires du systeme:nerveux céhtral; tandis que la deuxieéme diminution est

f;due aussi E‘une anomalie en dEVeldppement de’la.permgabilitg de la

- barriere hEmato-encﬁbhalique, corme 1l'indiquent les teneurs augmenté%;
pdés protides dans 1l'humeur aqueuse et dans le liquide c;bhhlo-rachidien,_

%.- et 1loedeme du cerveau en developpement.,

45, ZUSATENFASSUNG . .

{§34J€5' " Wechsel des spezifischen Gewichts vefschiedener Flache des Gehirns
:f;;ﬁlfi des Kaninchens sind nach Aussetzung an 10 KRad Rﬁntgenstrahles nur auf
H‘llfxiv dem kpf studiert worden, Ein dreiphaeigee Wechsel des spezifischen

:'3.3?f Gewlchts des Gehirns wurde gefunden; das ist, eine Abnahme von O-1,5 Uhr

'lu'Lff Werten vor Bestrahlung 2 Urhren nach Bestrahlung, und nachst eine zweite
" entwickelnd Abnatme bis 6 Uhren nach Bestrahlung. Die anfarnguche Ab-

nahme und die kurzlebige Aufeteigen des epezifiechen Gewichta des Gehirns
/ o : :

Y . " °
.t ) . i /.

e ——

nach Bestrahlung, dann folgte ein kurzlebigea Aufsteigen ungefahr auf den '

’

£
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scheiner hauptsﬁchlich die folge von Storungen in der zigkulatorischen

’j . Bezichungen des Zentralnorvensystemsj wahrend die zweite Abnahme auch die

:{' Folge von einem entwickelnden Mangel der Durchdringbarkeit der Blut=Gehirn

bl
?

Schranke ist, wie die zugenommenen Hohen dos Proteins im Kammerwasser und

b

g

o
- 53
R,

4
¢

| ]}1n der Cerebrospinalflilssigkeit, und das emwickelnde Gehirnodem anzeigen,
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Tine ai‘tér

Anterior Cerebral Superior Cerebellar Pituitary ‘;

Irradiation Buldb White Thalamus Cortex Colliculus Cortex ' f\

(rours) Matter v ; o

0 0362 1,0357  1,0383  1.0391 . 1.0407 _ 1.0402  1.42% 1.0 - &

| (o.oou.)1 (0,0021) (0.0019) (0.0017) (0.0015) (0.0009)  (0.0012)  (0,0017) :

0.5 140359 1,0369  1,0376  1.0383  1,0399 1,039 1.0419 . 1,0512 N I B
(0,0018)  (0.0022) (0.0018) (0,0012) (0.011)  (0,0011)  (0.0014)  (0,0014) -

1.0 1,0362  1.0373  1,0374  1.0381 1,039  1.0397  1.0418 1,0518 2
(0,0015)  (0.0014) (0.0014) (0.0020) (0,0016) (0,0011) (0.0015)  (0.0017) 5

145 1,0365 " 1.,0374  1.0383  1,0388  1,0406  1.0400 1,042 1,052, 3
(0.0009) (0,0018) (0,0014) (0,0020) (0,0018) (0,0010) (0.0008) (0,0014) .

2,0 11,0357 1,0366  1.0379. 1,0385  1.,0401 1,039 1,0416 1,0531 N\
(0,0016)  (0.0020) (0,0012) ,(o.oo15) (0.0014) (0.,0018) ~ (0,0013)  (0,0016) = ™ M.

2.5 1,0359  1.0366  1,0382  1,0375  1.0398  1,0390  1.0403 - 1,053 BT
(0.0014)  (0.0015) (0.0015) (0. 0016) (0.0014) (0,0013) (0,0014)  (0,0016) =~ . [ .

3.0 1,0357  1.0360  1.0371  1.0368  1.0395 1,038  1.0401  1.0518
(0,0014) (0,0019) (0,0018) (0.0015) (0.0015) (0. oou,) - (0,0013) - (0,0020) N

3.5 1,0356  1,0362  1,0372  1.0365 1,039  1,0382  1.0390  1.0514 e
(0,0016)  (0,0021) (0,0019) (0,0016) (0,0013) (0.0010) (0.0014) . (0.0018) F

4a0 100359 1,0364  1.0374 1,032  1,0398  1.0382° - 1.0378 1,051 ° 8
(0.0017)  (0.0014) (0,0015) (0.0017 (0,0015) (0,0012)  (0,0015) (0,0015)

6.0 1,0355  1,0359  1,0368  1.0360  1.0392  1.0378%  1.0375  1.0509 g
(0,0012)  (0,0020) (0,0020) (0,0014) (0.0009) (0,0014) (0.0016) (0,0021) £

Weluves 1n parentheses indicate the atandard deviation of the mean valus of 10 determinationa. o ,;

L R

Indicetes Specific Gravity values significa :tly different (P(O 05) i‘roun pre—irradiation valuea.
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TABLE 1

SPZCIFIC GRAVITIES QF IRRADIATED TISSUES

-

‘Olfactory Cerebral Medulla

LA e



“. Time after

TABLE 2.

SFECIFIC GRAVITILES OF IRRADIATED TISSUES

1

Aqueoué ‘ Blood Entire Brain
© ' Irradiation (hours) Humour
0 1,0071 1.0487 1,039
T (0,0018) (0.0020) ° (0.0017)
© 0,5 1,0088 11,0504 1,0385
L (0.0020) (0,0024) (0.0019) -
. - . " .
o 140 1,014 , - 10493 1.0387
R (0,0021) (0.,0022) (0,0019)
15 1,0136 . - 1,0504 1.0391
. (0.0018)... (0,0025) (0.0020)
S (0.0018) (0,0019) (0,0020)
2.5 1.0097" o 1.0493 . 1.0382 -

A , (0.0022) " (0,0021) (0,0016)

AT : » -

AR 3.0 . - . 1 .0091 - o v. ’ 1 001;98 L. 1 .0377
S . (0,0018) - (0,0020) - (0,0017)
- : o . D] » . '

P (0,0017) * " (0,0022) " (0,0015)
1 heD. 1.,0080 O 1,0487 1.0374'

e (0,0019) - .- (0,0018) (0.0014)

o 6e0 1,0070 1,0481 1,0369"

Lo (0.0015) - (0.0022) (o.oo13)

.? }:’The value for entire brain 18 obtained from the average valus of
.. the individual brain areas studied. |
“;75i’2731ues in parentheses indicate the standard deviation of the mean
.i:f;4‘ value obtained from measurements on 10 animale."v A

| Indicateg values eignificantly different from. pre-irradiation valuse

;i3: at the 0,05 level of probability;

¢ -
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" TABLE 3

* . RELATIVE BLOOD CONTLENT OF DIFFLRENT AREAS OF THE RAB#IT BRAIN

" Area | Rolative Blood Content! = Relative Specific Gravitd
Cerebral White Matter . '1.od (0.16)3; ’.‘, o '?:ﬂ,‘1.oooo (0,0006)
" Modulla T 1462 (0,21) j‘! : ";Ch?:;f_ﬁ',1.ooos (0,0005)
Thalamus 21490 (0424) | yJ i 1,0015 (0,0004)
| Cerebral Cortex 2452 (0,28) , 1.,0025 (0,0004)
,.9.f Superior Colliculus . 2440 (0,30) 1.,0026 (0,0002)
: '%7 Cerebellar Cortex  3.45 (0.30) 1.,0047 (0,0003)

1Data have been normalized to the radioactivity valué obtained for

* .. cerebral white matter as: (counts/min/mgm. dry wt. tissue)/(counts/min/ml blood ‘
. counts/min/mgn, dry cerebral white matter,?(counts§m1n7ml blood)

2 : ) :
Data have been normalized to the specific gravity value obtained for cerebral

’lf}iwhite matter as: Specific pravity brain area /

Specific gravity cerebral white matter

3Figures in parentheses indicate the standard errors of the relative blood

:13fcontent and specific gravity values expressed as per éents of_tbegnormalized

{ values, Measuremecnts were taken from five animals, . - -

N M . .
. N . f : L
e N ) . . . b vy, 2. .
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Timé after.

Specific Gravity of
Irradiation (?oura) Rabbit Bra'in
o [ {m 0362 4 040004 (12)

.‘.-.. . 1160367 £ 0,00
1537_‘1 07 (9)

.9 \(

_ 1 0371 _‘,o.oo1o (9)
f 71,0353 4 0,0008 (14)

-1 0349 0. 0010 (10)

‘.2Standafd deviation of the meén.
3

SPECIFIC GRAVITIES OF IRRADIATED TISSUES1

_1A 0373 10,0009 (9) .

ﬁ'ﬂ Data taken from the work of Gerstner and Kbnt,

'Specific Gravity of

1,0502

41,0518

1.0553
%
1,057,

Rt ]

1.0527

1,0483

1957,

,j ! Rabbit Blood

¥ 0,0032 (9)
+ 0,0040 (9)
+ 0,0031 (9)

0.0042 (10)

I+

I+

0.,0062 (9)
40,0032 (6)
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. humour

Values are presented as
dard deviation, with

pinal fluid after 10,000 rads

and cerebros

&Lstper experimentél poinﬁ.
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‘to the head of rabbits,
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Protein concentration, (mg/100 ml)

300

200 [~

100 —

® Aqueous humor

O Cerebrospinal fluid -

”

Time after irradiation, hours

DBL 7111 6024 .




Changes in cerebral blood flow and mean arterial

“blood pressure in anesthetized:rabbite after 10,000

Values are presented as the mean

fads to the head,'

st Al A

¢ %.’5‘ o

nj.mal’ 8

_value and the standard deviation, with five a

iinéntal point, . ..
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