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THE MOVEMENT OF SODIUM AND POTASSIUM IN THE TISSUES OF THE RAT
) . . . R - .- o . Ly 1 e
"FOLLOWING ACUTE RADIATION INJURY USING Na22 AND th’hB AS TRACERS
John Z. Bowers, M.D.* and Kenneth G. Scott, Ph.D. ... . -

From the Crocker Radiation Laboratory and the Division of Radlology, ;.
University of California School of Medicine, Berkeley and San Franciscoy Calif.

January 1951

Tonizing radiations cause chemical changes in cells which are

~podrly'understoddo' This includes airect:efrects upoh the nuclear and

cytoplasmic constituents of cells, as well as indirect effects which sre = '
caused by the formation of active radicles in fhé'Watérfof living systens,
The sum of ‘these effects results in the response of the biologicael ‘systems
to' radiation and 1a most evident in tissues which are gensitive to radiation
injury. Redioactive tracers have been used‘in'thesé»Studies in order to" 17
estimate the relative dhange:in electrolytes of the whole tissues of the
fa£ fol1owing'x-ray ir&adigtion, o : . ‘.'tﬁv‘f'fnﬂx-vi'
The hemopoietic tiésﬁeé, lymphatic tissue,'the‘germinél‘epitheiiﬁm”

and the hucosa of the gastro-intestinal tract are said to be radiosensitive.
Other tissues and organs are considered to-be‘léBS'éensitiﬁe to_radiation*”“
injury (responsive) -- the lung, liver, kidney, and adrensl glands, while a

third or resistant group.includes the.pancreas, cardiac muscle; .smooth and .

gtriated ‘muscle, bone and nerve tisaue (1,2,3). As & result of thig specific’

*Iniversity of Utah School of Medicine, Salt ILake City, Utah

1 This work was performed under Contract #W-7405-eng-48 with the Atomic

Energy Commission°
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inJury to tissues and organs a collection of histopathological and physiological
_manifestations of radiation inJury develop, which include leukopenia, and i

agranulocytosis, thrombopenia9 nausea, vomiting, diarrhea, and’ dehydxation
(4,5,6). | | | o
Several investigatbrs have studied certain_aspeété of the alterations
in eledtrolytes foilowing irradiation. Thus Behnett et al (7) reporté that
a mid-lethal dose of radiation to rats produced a garkeq_retention_of fadio-
active sodium with as much as 2‘percentvof,£hevtotal dose shifting into the .-
- intestinal tract and smaller s@ifts,inpo the»ki@neywandﬁspleenol Serumfsogium
~ levels rose to a maximuﬁ, (h—S‘milliequivaleﬁts) at three to four days post-
irradiastion. An increase of extracellular fluid volume was also noted, -Kohn
also reported a rise in piésmazsodium of approximately 3 milliequivalents. (8).
 Painter found.a significant eipansion_qf sodium space for the tot&l:animal:ét
five days after irradiation associated with,an ex?ansion»of sodium space ih
the gastro-intestinal tract (9). Edelmann‘(lo),found-tﬁat irradiatioﬁ of rats
at 500, SOQ and 1000 r with x-rays caused an increase -in the . urinary excretion
of sodium, pofassium and chloride on the first and-fifth.dayslafter«exposure,g
Polyuria and poly&ipsia 8lso occurred st these times. : |
A number offothef:reportsvhave meniioned various_isolate@ alterations
in blood electrolytes following irradiation. Investigators have repgr;edja"
‘rise in blood sodium level (11) while othérs‘have‘reported~a féll innthis‘le§el
>(12j Moon (15) states that radiatioﬁ sickress is associatea with an ingreaée
in blood potassium, and it il generally agreed that in irradiated animals and
human59 there is a fall in urinary Vhloride excretion89 a fall in blood chlorides

and a rise in tissue chlorides (}4915)0
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Several of the manifestations of acute radiation injury are known -
to be associated with significant deviations in electrolytes on the basis _p
of studies in other diseases. Diarrheal states have for many years been pd
associated w1th loss of salt and water and more recently Darrow (16) and
_others have demonstrated pronounced depletion of intracellular potassium
.Somewhat similar depletions of intracellular potassium have been reported
to occur in vomiting and dehydration (17) o o
| The experiments reported here were designed to determine the
alterations in sodium and potassium content of the various organs and tissues
at various time intervals after total body irradiation, 'We were also interi v
ested to follow the excretion of these two cations in urine and feces; :: , |
particularly in view of the extensive damage to the mucosa of the gastroe
intestinal tract Studies of electrolytes should not only demonstrate
changes in tissues which are known to be sens1tive to radiation and to
show histopathological changes, but might algo indicate a more transient |
injury to other less sensitive tissues,‘ | |
METHODS: | o
. vﬁlonaker rats weighing approximately 250 grams were fed a synthetic »
diet which is complete for ratsp containing 2k percent purified casein9
6h percent sucrose,_8 percent hydrogenated vegetable oil, h percent salt
mixture, and added vitamin conce*itrates° ?otassium content was 6 9 milli-‘
grams per gram and sodium 3. M5 milligrams per gram asg determined with the h
flame photometerp and hy estimation from the dietary ingredientsoi .
r Radioactive sodiump(Na ) with a half-life of. 2 6 years, prepared“ ‘
on the 60-inch cyclotron of the orocker Lahoratory wasg kindly supplied for .
these experiments by Dr. Joseph G. Hamilton. Two microcuries of the radio—

isotope, a2 "tracer" dose, was injected subcutaneously into the experimental



UCRL~1101
Page 5

animals at least twenty-four hours before the start of each experiment The

;radio—potassium used in these studies was prepared by bombarding‘argo

alpha particles from the cyclotron resulting in th and Kh3 In order to .

‘use radio—potassium as a tracer, it was necessary to give from 50 to 175 rep
to the control group as well ag--to the x—irradiated animalso_ When desiredg.p”
urine and feces were separated in a modification of a rat holder suggested

to us by Professor W. O° Reinhardt. This device permits accurate separation
of urine and feces in the face of diarrhea | A complete separatlon and
collection of feces in a diarrheal rat is dif’ficult9 but ve believe that

the figures that we have accumulated arey in generalp reliableo lfhe animal
holders used gave precise‘separation of excreta and the.only losses were |

- from the drying of the liquid stools on the holdero Folloﬁing collection f;
and measurement of volume9 the excretions were dried at lOOOC for 24 hours ..f
and then ashed in the mffle at. 500- 600 C for a similar period ' At the time }
of sacrifice, the animals wers anesthetized with ether and heert“s blood |
'withdrawn into a syringe containing heparino The animals were then sacrificed
with additional ether and the various tis:ues cleanly removed° The:contents
of the gastro-intestinal tract vere separated and the tissues washed carefullyq
in Tyrode's solution after which they were blotted dry cn filter papero Allv‘
tissues and organs were welghed wet dried at thOCQg re- weighed and ashed |
in the muffleo Aghed’ specimens were . assayed for radioactivity by conventional
G.M. counting proceduresvand calculated as percent of theﬁadministered dose
per cc of urine,'per gram of feces, or per gram of tissue? Lihe,specimens uere
then-re-dissolved'in‘N/lO HC1l and determinations for.potassium wereccarried,

out on the flame photometer (Beckman) using external standards of;potessiumm
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Irradiation dosage wés verified with a Victoregn r meter placed in 8,
paraffin phantémo_ Control animals wereAplaced under thé»x-fay machine for .
a time periéd similar to that for the‘experimentgl animals and in the same 
holder. The dose rate and amount of filtration véried wiﬁh the e:_cperifn.enftso

Experiments 1 and 2 were designed to determiné the effects of total .

body irradiation at approximately an L.D.., and en L°DF100 level on the

50
excretion of sodium and potassium in urine and feces. Dose was 710 r9‘215 XV,
15 ﬁﬂa,, 1l mom Cu filter and .5 m.m Al filterP and rate 77.4 r per minu£e
in Experiment 1. In Experiment 2 the dose was 1370 r, 210 KV, 15 m.a., 1 mom;.
Al and 0.5 m.m. Cu filter, with a rate of 100 r per minute.

Experiment 3> was deesigned to determine the effects of total body,._

irradistion at approximately an L.D. 0 level on the sodium gpace and the godium

5
and potassium.content of various organs and tissueso The animals rgceiyed :

880 r, 215 KV, 15 m.a., with 1.2 m.m. Al and 0,5 m.m. Cu filter and vere then
serielly sacrificed at O time (9 rats), 24 hours (8 rats),‘ﬁB'hours'(9‘rats),
72 nours (8 rats), 96 hoﬁrs (5 rats), 120 hours_(S rats), and 9 days (6 rats)°

Three rats were retained as control animals and sacrificed on the fifteenth day.

'Sodium space was determined for the various Qrgans and tissues by 2 modification

of equations proposed by Manery and Bale, and Painterc

% of dose/gram tissue 0.9%
% of dose/ml plasma 0.95

X 100 ='sodium:space‘for,organ or ‘tissue

'In Experiment 4, 15 control, and 15 irradiated rats Werevuéed to study
the fate of potassium following x-ray. The animals were given 880 r af_the 
seme rate and filtration as in Experiment 3. The-animals'weré diﬁided into
3 groups and sacrificéd at 2&; 48, and 72 hours after ifrﬁdiatidno' The rédibQ

potassium was'adminisﬁered 24 hours before the animals were sacrificed;

i
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RESULTS:

, In Experlment 1 after receiving 710 rv the rats showed a fall of ..

’\ \ 4 (

f&oa and water intake within Qh hours (Qec Table I ) :biarrhea oc”urred onmw:
the third day and persisted until the seventh day° The stools were tarry on‘
the fourth and fifth days. After the seventh day, +he stools became quite
bulky and were scmiformga containiné iarge_amounts,of mcus . One of_thc six
animals in this e#periment died on the ninth day after irradiation;;_Figgré.l 
showa tﬁe urinary and fecal excretion of sodium plotted as the:percén£‘qf.tha
vdose'of the radio-sodium administered per gram of feces or per ml. of u;inéo
It can be geen that beginning with the third day after 1rradiation,rtherexcre-
tion of sodium from ﬁhe rats via the feces per gram wzs many times greater
than in the éontrol group. This effect vas observed to continue until-the
ninth day following irradiationc_ The loss of sodium in, the urine was depressed
below the normal level during the period of high fecal oiztput° As. the apparent
irradiation damage to the intestinal tract subsided, ﬁhc urinary excretion
increased ito values greater then no;malfuntil>the.15th day'affér 1rradistion
at which»time'they returned to‘nqrmal valugso, The apparent high fccal output
bof sgdium‘appears to be related more to a reduction in stool weight rather than
to an excessive loss of sodium. |

Figure IT shows the total fecal and urinary excretion of godium and
Ipota931um as determined with the flame photometer. A reduction or urinary
sodium and potQSSium output was observed which reached é‘makimum at'h days.
after irradiétion and then gradually returned to the levélé'ihitiaily cﬁéérvea
prior to irradistion. It must be pointed out, however, ﬁhat thé‘fédﬁcﬁibn ef
sodium and potassium output is in part rélatedvto the rédhcéd intakéEbf.these

electrolyteés since during thie time period the animals ate less'fobdvfﬁén'they



UCRL-1101
Page 8

normalnly-woulclio Even with the diarrhea 6bserved, the totel fecal output of

godium and potessiiim remsined relatively constent. Any large varistion in.

godium énd potassium output from normal after irradiation was accompiished ;
by the kidneys.
In Experiment 2, the diarrhes appeared within &8 hours aftér irradia-

tion. The stools were tarry. Food and water intake were promptly reduced.

Urine volume fell'slightlyo The ratio of Na/K in the urihe and'feceé vas

estimated from flame photometer analyses of sodium and potassium. The ﬁéjér"
changé was Qbsefved in the urine where the ratiovdroppea from Oo7h éﬁ b da&e
teo 0028, 0.18, 0037'at 1, 2, and 3 days after irradiation, respect{vély; The
ratio was reversed on the L4th day after irrédiation end was 2;50; It“ﬁuSt be
pointed out that the animals vere moribund at this time, kNa/K ratios on ‘:H
normal animals were observed for similar time pericds and experimeﬁtalléoﬁdi~
tions. They were observed to be 0,78, 0.67, 0.50, 0.65, and 0.81 on O to b daysy
respectively° ‘Similar measurements carried out on feces were lessa striking°

When approximauely the L.D. level of x-ray was administered to

v 50 . , _
rats and in the case of this 880 r, alteration of sodium space as studied

with Na2 was observed in tissues which were radiosensitive. In general;

‘thevchénge in sodium gpace was composed of twb components followihg irradiation.

The first was a reduction in sodium space which occurred in the first h8ih6urs
foilowing jrradiation. This was followed by ah expanaion'of sédiuﬁvépac§. 
beéinning generally at the third day fqllowiﬁg irradiation and reaching a
maximum between the Lth end 9th day. For example, the reduction of the godium.
space in lymph'glahd was 22 percent of normal on the second day folidwihg

iITadiatidnp‘and'on the fifth day post irradiation was observed-to.he three



UCRL-1101
Page 9

times greater than normﬁlo, Similar. but L@SS pronounfed cffects, vere

W

observed’ in the ga-tro-intestinal gract9 spleen ana gonads fo;lowing x-ray

irradistion.: - These data are summarized in Table IIOW;_ gé,f
Other organg of the/gam@ rats showing relatively little chaﬁge of
’éodium.space ere llgted in Tab}e\lily Whichvinclgﬁe kidn¢y9 heaft; lung,
liver, brain, skiny skeletong musclé, end eyes. The plasma values for 0, 1,
2, 3, k4, j, and 9 days after irradistion were observed to be 1. 2 l 3, 1, 2

'105, 1.3, 1.2, end 1.5 percent of the dose of Nagg

admib,stered prior to
irradiation per gram'of plasma. No eignlficant alteration of plasma sodium
vievel wag observed following irraaia+ion, ThlS may b be expla*ned in part by
the ahili+j of the kidney to maintain equilibr;umw and by the fact that the
radiation insensitive tisgues such as mpscle contain the bulk of the:total
zodium in the vody and because of this, éodium variations were'limited:tg
tissuesg which_represe Y less thén,2th@rgent of the toﬁallbody weiéht. In-
additiqp to the above, an exp&na{on or retraction of so&ium space could be
accomplisghed by a cnange in the weter content. or of the +otal organ we;ght
Measurements of the water content of several organs and_tissues are given in
Tadle IV. Very little variation in water‘cpntent wa.s 6ﬁ§er§ed, -The Na22
TeT gram wet welght t1lasue vas used tohcalculéte'ﬁhe éoﬁiuﬁ spéce.bf'the: '
drg&ns lisgt=d ig Tebleg 1T and III. For this réésopg_any chaﬁg@ in ﬁotﬁlv
orgen weight would not enter nté the paléulétiono' Hoﬁevers ﬁhe‘éfféétvof
irraﬁiation upon total orgen weight waé ﬂétermined'anﬂ these d&ﬁa gre  ?
Tesentéc in Table V. Some Téduéﬁion ¢ organ weightﬂwés 5bservé§.and'in"
general was consistent with the loss of weight of ‘the éniméia following

-

irragiation, and 15 undoubtedly mostly re. lated to a reduction of food and
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Similar studies to the ones just described were carried out for
i, 2; gnd:5 days after x-ray-irradiation uaing fadiofpotassium instead of . .
"z‘z‘adio"—éo&ium° Owing to the relatively short half-1life of the isotope avail-
able, it was necessary to administer the potassium tracer éh hoﬁrs prior to
" the time the animals were sacrificed. This time period was considered to be
the point‘at‘which,almﬁst'complete‘equilibrium could be attained between the
traéér and the othér potassium in the body. Owing to the short half;lifey
dosesg of radio-potassium had to be administered which delivered appr;ci&ble
radietion to the con£rol animels. The animals éacrificed_at 1, 2, and 3 days
in the'control grqupvreceived a calculated dose of 50, 85, and 175 fep,
respectively. The enimals composing the irradiated groups received a total
radiation of 882, 901, and 991 combined r and rep's for the same time peﬁods°
Tissueg which were shown to be radiosensitive using.Nagg,as an
indicator suffered a reduction in their potassium content and/o: uptake
‘and/or exchﬁnge when comparéd to relatively non-irradiated normal tissucs;
Tigsues shown to be relatively non-radiosensitive maintained potassium levels
which were normal or almost normal. These data are summarized in Table VI,
DISCUSSION:

Tisgue Changes: It is interesting to compare our results with existing concepts

ag to the gensitivity of lymphatic tissue; spleen, écrminal-epitheliums and
gaétrofintestinal'mucosa to radiation inJury'as compared with other tissﬁes

and organs in the body. The rapid and pronounced loss of potagsium from the
organsvcontainipg these tissues, with the exception of the gonad and germinal
\epithelium, is obvious. However, quentitative interpretations of this ioss ohn
“the bagis of the relative sensitivity of these tlasues are made difficult by

the fact that several of these organs are composed of insensitive, as well as
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sensitive iiéauesol The early loes of sodium from these sensitive tlssues is-

T
R

difficult to explain, except as en effort to maintain osmotic equilibrium 1n”h“‘“”
the face ofvextensive potassium loss and the formation of osmotically active
chemical fragments within injured cells as would accompany the breakdown of
1arge protein m_.oietiés° Probably fhis‘loss:of sbdium from the tissues accounts
for the swelling of cells which ig a characteristic manifestation of fadiaﬁioh
injury. The subsequent expansion of éodiﬁm épéde in théée tissués shbuld '
repredent the penetration of sodium 1nto celll which have been eeverely damaged;“
Prorably the potaseium levels in lymph nodes and spleen would have falien even
lower had there not been extensive hemorrhage in these organs.

Further inspection of ﬁhé reéuits”reveals that alteration in electro-
lytes are hot restricted to éensitive'tissues, but that less"ﬁronounced decia;
tiong appear ihblungs9 kidney, and heart. In genéfal, these orgsans sh§W'a loss
of potaseium which is most pronéuncéd'héato 72 hours after the rediation fnjury *
occurs. Since these losses were evident before diarrhea ensued, it might be
assumed that this is a manifestation of raaiation injury°

Perhaps the injurious effects of radistion are now localized ﬁéféq
or lesé specifjcélly ib go-~called sénsifﬁ%é:f&ssuésgiﬁﬁtu%hileitﬁe chéﬂééé'
are morelprdnoaﬁced and are "rreversible" in these tissués; other fiésueéy':T
show a lésé proﬁOunced.and-"révéfsibiéﬁjradiaﬁionpinjuzwo '

In recent yearsg there has 5een increased emphasis on the role of bonq
1nvéodium metabollsm since large stores are present there and it has been
auggested that scdium in the bone reservoir is not easily available,in circuﬁ;
stances of sodium deplétiono' Our dats sﬁgéeSt thet sodium can mov> ihto bone
for "stoc‘k.piling"., | o , | |

B
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Urinary and Fecal Loss° Loss of diarrheal stools .on the animal holders affects

the accutacy of the figurel on quantitative loss of electrolyte, but several
facts are obvious and interesting° In the diarrhea of acute radiation injury
there is a sharp rise in the concentration of lodium and potassium in the
stool, which 1s generally in proportion to the severity of the injuryo_ This' o
i=m not surprising in view of the extensive cellular destruction in the gastro-
intestinal mucosa with loss of intracellular potagsium into the 1umen9 ag well
ag the movement of potassium out of cells in more remote segments of the body° B
In addition, 1arge amounta- of extracellular fluid with a high sodium content
a&ppear in the bowel° | _

Date on the urine indicate the sbility of the kidney to consehve
sodium'invthe fece of.impaired intske and excessive fecal loss. .In the case
of potassium; however9 renal‘defensive'ability.is not sonappsrent The ability
of the kidney to retain sodium so promptlv and'significantly suggests that .
adrenal.cortical function was'not‘depressed at these dosage levelso‘
- SUMMARY:
_ Acute raaistion injury_is chsracterized hy’heavygand esfly losses of
potassium from sensitive tissues (irreversible injury), and less pronounced
but significent losses from a number of other.tissues (revefsible injury). 1In
gengitive tissues, there is an early loss of sodium, dbut suhSequently a penetra-
-tion of sodium into damaged cells, as indicated by an expansion of sodium space.
There are no chafacteristic or significant changes in the water content of the
various ofgans demonstrated in these experiments. The dats indicate that

potassium may move out of radiosensitive tissues following irrsdiation.
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TABLE I

 UCRL-1101

AVERAGE DAILY FOOD AND WATER INTAKE AND URINE OUTPUT
IN RATS RECEIVING 710 r TOTAL BODY TRRADIATION -

Water In (ml)

Food In (gus)-

" Urine- (ml)

Irradiated Control

Days Irradiated Control Irradiated Control
Control 22.8 16.6 22,1 21.0 8.8 7.5
Control 19.5 23.0 18.7 17.2 1%.0 10.7
1 18.0 22.2 7.8 17.0 116.0 12.3
2 10.5 23.5 3,1 18.0 12.3 14.8
3 5.8k 27.8 1.6 20.7 11.2 16.6
L 5,02 -1605 , 1.0 19.0 10,1 1h.1 -
5 4.0 | 2207  5.0 17.0 7.8 19.8
6 7.5 119.2 5.6 16.0 7;1v; 12,5
7 12,5 24.6 | 1.3 17.0 8.9 13.5
8 11:.65 19;6 '11@5 19.9 8.6 15.0
9 1.5 19.8 16.0 18.7 . 11.9: 13,2
10 164 20,7 17.0 16.2 10.9:° 1201
1 | 18.15 16.6 17.4 15.5 11.5 11.08
12 12.6 13.8" 13.4 18.7 9.75 7.8
13 17.1 22,4 “1602 18.4 11.9 12,4
1k 11.1 1h,h 18.0 17.0 10.65 13,7



UCRL-1101

TABLE IT

DEVIATION OF SODIUM CONTENT IN PERGENT OF NORMAL IN TISSUES OF RATS ON A
 PER GRAM WET WEIGHT BASIS USING Ne=° AS A TRACER AND ADMINISTERED 1 DAY
. PRIOR TO IRRADIATION WITH 880 r X-RAY. =

o -

Qrgans Showing Relatively Large Alteration in Sodium Space

Days after Irradiation = = Controls

Organ Odey ildey 2dsy >day Lday 5day 9day 15day
Lymph nodes -2, 58. 9.5 7o. 100, 3235, 176,  bl.
Small intestine 36, 33, 22, 62. 76, 67. - 27.. ;hh?
Iarge intestine 50. 28, ok, 58. . 76. 50. 2k,
Stomach 50, 28. %6. 3. 19. . 717.  37. . sh.
Spleen oL, 35, h6;.:. 37, 61. 54, v180” 27
Gonads 51. 48. 39. 2. 50. 36, k3. b5,

TABLE IIi | ' . o

Organs Showing Relatively Small Alterations in Sodium Space'rb

Days after Irrediation - 'Controis{

Organ Oday 1day 2day 3day Udey 5day 9 dey 15 day
Kidney  . 52, '650 62, 36. 60, ., L5, 68. . . 62,
Heart 5, 49, 37. 35, 37. L N o,
Lung 55. . 35. 55. . 60, 52, k. 68.  59.
Liver b0, 8. Wk 35, s9. ko, 6. 37
Brein k2. mg. 2. k2. 6 63, sk, bk,
Skin 5. 33, 42, 16, Ll 47, 36. 52.
Skeleton 96. 120. . 11k, 96. 120, 112, 95. 10k,
Muscle 5. 2k, 27. 25, 23, 23, 27, 25,

Eyes 20, 8. = 86, 72, '750 91, 90,



TABLE IV

'

PERCENTAGE WATER CONTENT OF VARIOUS ORGANS AND TISSUES -

OF RATS FOLLOWING ACUTE WHOLE BODY IRRADIATION OF 880 r .

Organ 0 déy 1 day 2‘days'. 5 days  l-days 9 days
Spleen 6.5 705 737 LT 0.2 1.5
Lyﬁphinbdés o 59.1 53.5  62.7 59.5 - -". “
_Sm° Iptestine 186 76,7 831 77.4 79.6 8.1
Lg. Intestine ~ T1.7 ©  75.0 _  79.0 7.9 77.6 8L.8
Stomaéh - | 73.9 (G .79,5 80.6 80.4 | 81.6 u
Goneds | 85.1- 851 848 8h.7 8é?5 90.3
Liver | 70.0 72,9 T34 7.0 69.9  76.1
Kidney . 7.5 75.0 7703 75.0  71.8 - 80.3
Brain'v.. . - T77.2 .j 77.1 78.k4 773 T7.7 80.8
Hea}t J | 3.7 694 79.8 76.9  73.8  80.1

Lungs ' 71.5 76.2  75.7 73.1 - 72.7 . 8h4.6
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" TABLE 'V

UGRL- 1101

P

VARTATIONS IN THE WHOLE ORGAN WEIGHT OF THE RAT AT VARIOUS TIME

Organ
Aver.Init.Wt.
Aver.Final Wt.

‘Aver. Wt. Loss

Spleen

Smal} intestine |

LargeAintEStine
Stomach

Gonad |

Liver

Lungs

Kidney

;.- {PERIODS -FOLLOWING WHOLE BODY X-RAY..IRRADIATION OF 830 r :  iipuis
0 day 1 day 2-days 3 days. h'ﬂayé.f 5 days 9 days .
zlﬁoi 210,0 - 222,75 2167  20k.1 © 209.5 .2i5°6,"

214,10 210.0 211.5  188,2 ¢ 172.0 - 172.0  150.1 .
- - "11.25 - 28,5 32,1 37.5 - 63.5
.522 M66 - k22 331 °5h& 7T 30k
L7h W53 k06 308 342 349 b8
2,39 2,69  2.46. 2,05 1.62 1;75 2,08 -
1.3k 1.475 1.33 1,36 1.45 1.4 - 1,09
2.17 . 2.28 2.25 2,01 1.92 1.99 1.80.
8.12 , 8.68 8.59 7.5 5.0k 5.32 7.33
1.6k 1.84 1,78 1.475 16282. 1.27
2,01 1.875  1.95 1.67 1.58 ' 1.53 1.58

o




UCRL- 1101
TABLE VI
DEVIATION OF POTASSIUM CONTENT IN PERCENT OF NORMAL IN TISSUES OF RATS ON
A PFR GRAM WET VEIGHT BASIS USING RADIO-POTASSIUM AS A TRACER ADMINISTERED

24 HOURS PRIOR TO SACRIFICE OF ANIMALS AND FOLLOWING X-RAY IRRADIATION
EQUAL TO 830 r

- Rel&tively'Radiosehsitive Tisgsues

Days Following Radiation
A 2

Tiesue 1 3

Lymph nodes 38, | ' 660 _ 62,
Small intestine 83; 59, e
Large intestine 98, : ..770 - 82,
Stomach ok, 81. 8L
Spleen 91, 8, 90.
Gonads N* . 93, 93,
Thymus . . | 7. 70.

S

Relatively Redioinsensitive Tissues or Flulds

Kidney N 91, ; N

Heart N %0, . o,
Lung Nk ' 82, : 85,
Liver ' N N 111,
Brain XN N e,
‘Skin N 87, 92,
Skeleton : oL, . 66, 8.
Muscle N N N

Red cells 115, 92, ok,
Plasms 133, N 133.

Percent of Potagsium Excreted
Normal Irrad .Normal Irrad.Normsl Irrad.

Urine 9.7 10.1 6.7 9.8 3.4 7.9
Peces 0.5 0.5 0.8 0.8 0.5 1.8

*NOTE: A deviation of less than + 5 percent is given as normel.



' PERGENT PER GRAM

COMPARISON OF URINARY AND FEGAL |
EXCRETION OF Na IN IRRADIATED
AND NONIRRADIATED RATS
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EXCRETION IN MLD 50 IRRADIATED RATS
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