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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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Cpalescence of Serum after Total Body Radiation as a Prognostic Sigﬁ of Death 1
o | Robert L. Rosenthal 2
Radiation Laboratoryg Division of Medical Physiecs
University of California

Berkeley, California

Durigg.apAinvestigation of the clotting reaction of blood after irradiation
with 200 kilovolt X-rays, the author/noted the appearance of a marked opalescence
in the serum aﬁd plasma §f rabbits Which subseqaently died a few days after expo-
sure to a gingle lethal dose of totel body irradiation, This opalescence appeared
within 24 hourg following the exposure to radiation, In all cases, it disappeared
comp;etely 72 hours after exposure. A review of the literature has failed to re-
veal any meﬁtion of this phenomenon.

Rabbits of the New Zealand white stfﬁin were given over the total body single
doées of 200 kilovolt X=irradiation, calibfated in air by a Victoreen jonization
chamber, Désage ranged from 200 to 1000 Roentgens (r). Blood samples were ob=
tained by'eardiac puncture before radiation and at various intervals after radiation
(up to 30 days)af Serum was_ obtained from the clotted bloed and plasma obtained by
centrifugation of either citrated or oxalated blood. In all cases the opalescence,

when present, was noted in both serum and plasma,

lPortions of this study were aided by the Atomic Energy Commission and U,S. Navy
Contract N6Oeri=111, Task Order III Project No, NR 171=138,

zThe‘author’WiShes'to thank Dr, John H, Lawrence and Dr., Hardin Jones for their
valuable advice and assistance,
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The opalescence was noticeable as a pearly white tint homogeneously distributed
throughout the sample, Various degrees of intensity have ‘occurred and can be classi
fied as marked, moderate and slight, as shown in Fig, 1, All animals which showed the
marked opalescence died as a result of radiation within 5 days following exposure,
Animals gaving no opalescence or opalescence to a lesser degree usually survived the
‘radiation for at least 30 days, unless death occurred from other causes,

The opalescence, when present, was prominent at 24 hours after radiation,
and compietely disappeared 3 days after radiation in all cases, No relation was
noted between the cccurrence oflopalescence and diet or fasting, Serum obtained

. either with or without fasting (20 hours) has always been clear except for the
opalescencs f@llmwing radiation, On the other hand, the opaléséence has been found
in both fasting and non-fasting animals,

In the present series 5f rabbits, there is no relation between the opalescence -
and'ehangas in weight, white cell count, lymphocyte or heterophile count 24 hours |
after radiation, The absence of any red pigmentation in the opalescent serum tends
to rule out erythrocyte hemolysis as a causaiive factor.s Also, there does not seem
to be any direct relation between opalescence and radiation dose rate. Table 1 lists
data pertinent to this report. Detailed coagulation and hematological studies on
these animals will be reported subseguently,

Studies are now in progress with the collaboration of Dr., John Gofman to
determine the chemical nmature of the opalescence. The opalescence can be eliminated
from serum by acetone and ether extraction a@cordihg to the method described by
Blix 35 In lﬁwaspee&.ultracentrifugati@n9 material, responsible at least in part

for the opalescence, rises to the top to leave a clear infranatant sclution,

+ 331ix,6G,. J. Biol. Chem., 108, 64, [1946)
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At presenta there is hovclear explanation of ?ﬁe mechanism by Which radiation
‘ produces this opalescence, - In view of its apparentf;elation to death, this phenomenon
may not only provide a‘valuable, early measﬁrement of the effect of acute exposure-
to radiationg bup may leadAﬁoyfurﬁher knowledge concerning the nature of radiation

sickness and its lethal mechﬁﬁismso-

"RLIDAR
1=14=49
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TABLE. 1 :

t Dosage of Total Body Irradiation, Appearance of Serum Opalescence, Survival Time,
Lymphocyte and Heterophile Counts in Rabbits.

Lymphocyte Heterophile
gl e Soeh

2 200 25,8 None = - 28% 4700 1960 4610 2640
1 400 25,8 Nons o o 28% 5560 1030 - 2570 3180
1 400 23,2 None = = 34 | 2067 840 3230 5810
2 400 23,2 Nome = = 3, 1920 990 2880 530
3
7
8

. 800 47 None - = 32 8360 240 2640 7520
800 4 Yerked 5 20 - = 9510 1020 5430 7310
800 52  lMarked 2 - = 6980 660 1870 10120
10 800 52 Slight «  16%% = 6770 520 1850 9464
11 800 52 Slight = = 31 8450 970 1180 9400
12 800 54 Clear o 9w o 2840 159 2440 4980
13 800 54 Clear = = 31 5100 470 2100 3430
5 1000 24 Warked 5. @« 5740 250 7760 8050
9 1000 &2 Clear » o 30 4710 580 6330 6570
141000 43,5 Clear =  10% = 4820 330 2190 3690
15 1000 4305  larked 3lhrs.= = 8500 4520 1360 2810
16 1000 44 Mederate = = 35 11400 310 2810 7330
17 1000 44 ® 20 hrs.e = 6530 = 2400 -

* Not sacrificed, 400 r. given on 28th day after first radiation,

#%* Died 20 minutes after nembutal, Post mortems: small rt. hemothorax,
otherwise negative on gross examinations

%%% Died within 1 hour after nembutal and cardiac puncture. Post mortems
marked zastric dilatation with moderate pyloric hypertrophy, other-
wise negative on gross examination,

. Died 1/2 hour after cardiac puncture. Marked hemopericardium present,

Post mortem otherwise negative (gross examination) »



a2t 1left shows clear serum as found befors
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irradiation of rabbit. OCenter tube shows moderately opalescent
serum ( rabbit 716, 24 hours after irradiation; animal sacrificed
34 days after irradiation). Tube at right shows markedly
Ppalescent ssrum (rwbbit 15, 24 hours after lrraedietion; died a

a few hours later).
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