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I DNA-SYNTHESIZING MONONUCLEAR CELLS 
IN PERIPHERAL BLOOD OF MLN ACCIDENTALLY 
EXPOSED TO IONlZiNG RkDIATION I - 
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DAYS AFTER EXPOSURE 

1%. l.--Yciluoncc or clinnxcs in thc nuinhcr oe Inbclc~l cells in tlic pcriplirr;il bltml of 
human bcinx-s accidcntally csr>osed to gaiiiina and neutron r:tdintions. 1\11 on Dny 2 
\yere zero. The cstiniatcd totnl doscs received. in rads. are as follows: A ,  365: U. 2 7 0 ;  C. 339 ; 
D. 327; E .  236.  

I10g ~.q~osiwcs.--I"our dogs wcrc csposcd to large doscs of radiation ns 'follows: Dogs 
410 and 3 S B  rcccivcd bilntcrnl r:idi:ition, 125 r' from cach side, totaling S O  r. Dog 3FS 
reccived 350 r, uni1ntcr:~lly from tlic dorsal aspect. Dog 359 received 350 r, frG:iI tlic dorsal 
aspect, with tlic riglit hip mid lcg regions covcrcd witli 4 / j  inch of lcnd (which rctluccs tlie 
~ O S C  bclonr the sliicld t o  less cli:in 3 pcr cent). R.ndintion factors \vem as follows: 250 KVP;  
30 Ma.; filter 0.5 i:ini. coppcr, 1 111111. a1uiuiiiuin; TSD 110 cni.; macliinc output 21.2 per 
minutc, measwed at a posiiiion corrcspontIing to tlic prosiinal skin surface of tlic animals. 
The doscs givcn arc those dcrivcd froin the output dose rates at thc prosini:il skin surface of 
thc animal. The 250 r bilateral csposurc is in the 30 diiy lethal range (one animal survivcd 
beyond 30 dags; the otlicr died on Day 1 7 ) .  Tlic other two exposures would be considered 
less than, but npproacliing, tlic 1ct1ia1 iangc. 

From all dogs, blood was dr:iwn first Iiourly, tlicn cvcry few liours, and thcn at daily 
intcrvals for  1 6  days. Froin onc dog (Dog -110, 230 r bihteral  irradiation), occasional 
samples wcrc tnkcii froin Days 1 7  t o  30. 

Lobcling Tech~~iqitc.-'l'fic tccli~iiquc for  in vitro 1:~I~cling has becn dcscribcd prcviouzly.1. 3 

For  both human Lciiigs aiid dogs, 4.5 nil. of blood \\':is added to 0.5 ml. of stock solution 
contdining tritiated tliyinidinc, Kii2 EDTA, and dcstrnn f o r  accc1cr:itioii of crytlirocytc scdi- 
mentation. The final coricentration of tritiated tliyaidinc \vas 0.5 pc per milliliter, and thc 
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IO.:SUI,TS 

J~au.--Thc scqucricc OE c~iangcs in the numI)cr of labclcd cclls in tllc pcriph- 
cia1 blood of tlic 1inm;ui ;Icridcnt c;iscs is shown in Fig. I. In thc normal 
Iiuman bci~i$-~  tlic lnbclcci cclls nuinbcr approsimntcly G pcr cubic millimctcr. 
I11 i 1 1 1  occ*iisionnl in[IiyiJiiaI, 110110 a r ~  tlctcbc*tcel; i n  01 II(,I*S, iIs 1 j i i 1 1 1 ~  i ls 20 1)(’r 
cubic niillinictcr have bccn I’ound, TIic cclls arc Inonoi1uclcar, a i d  of thc types 
sho\w in b’ig. S (cells in Vig. 2 arc  froin tlic cspo.;cd patirnts), Somc 1al)Cl~d 
cells ~csciiiblc monocytes, otliclu, iiiimuturc lymphocytes, atypical lyinpliocytcs, 

ivlicn studics \ \ ~ c  first, rionc by this tcchnicjuc, thc numlicr of cclls had fallcn 
from tlic normal vnluc O C  approsimatcly G pcr cubic millimctcr l o  zero. A rapid 
rise bcg;in on Day 4, ivitli tlic nninbcr of cclls in tlic pcriphcral Mood being 
granter than normal from Days 6 to IS (npprosimatcly). There was a sccond 
rise to al~ovc nor~nal  1)cginning approsimatcly Day %, and thc number of cells 
in thc pcriplicrnl blood was not significantly dift’crcnt from nonnal nhcn thc 
pnticiits were last studied by this tccliniquc on Day 141, or 4 M  months aftcr thc 
nccidcnt. 

illld 1)lils1\1:1. ~ ~ 1 1 . ;  (11011~ i l 1 ’ ~  t!pic.;iI pI;ist11a ~ . c * l l ~ ) .  0 1 1  t l r ~  tllird ) l O S t ~ S l l ~ J \ ~ i ~ c  {l;ly, 
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Fig. 2.-Ccll types Inbclcd with tririatcd ihymiciinc in ttic pcrip1icr;il blood of human bcings 

esimsctl scci&ntnlly to gamnict sine1 ncutron radiations. 

411 of tlic ltibclcd cclls obscr~cd wcrc niononuclcx in typc, and ~vcrc ap- 
prosinxitcly 10 to 15 microns in dinmctcr. Most of the cclls obscrvccl arc of thc 
typcs shown in Fig. ‘2. Thc nnclci of many slioirccl a wry dcnsc chroniatin 
pattern a n d  tlic thin rim of cytopIasin was ~Ilari~ctcri~tically basophilic. In some 
cells, a slight indentation of tlic nuctcus was obscrvcd ; in a icw cclls thc indcnta- 
tion w:is inore pro~iounccil, and a pariniiclcar ’‘ I i o i ”  was cvidcnt in thc rcgion 
of thc indcntntion. ISsscntinIIy ;ill cclls seen wcrc of tlic types dcscribcd prc- 
viousl-y.” 

Dog.--Tllc scqucncc of cliangcs in thc nunibcr of lnbclcd cclls in the pcriph- 
cral blood of tlic dog is sliown in Fig. 3. Xorrnally, approsin~atcly 50 labcled 
cclls pcr cubic millimctcr arc prcscnt in tlic pcriplicral blood. Thcsc arc of 
the typcs dcscrihcd for  tlic normal human hcing ; howavcr, thc prcdominant 
cells rcscmblc immaturc or  atypical lymphocytes. Within minutes of csposure. 
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Tlic morphology o€ the lahclcd cclls obscr~~ccl in thc irradiated dogs was 
no different from that normally observed. 

DISCUSSIOS 

Although i t  is apparcnt fyom the data that considcrnblc variation occurred 
from individual to  individual, thc chnngcs in each subject were of a yegular 
naturc, and thc average curi-cs €01. both dog and i ~ l n i i  wcrc similar. In both man 
and dog, the number of 1al)clcd cclls had iallcn drastically within a t  most a few 
days o€ csposurc, and the dog datu indicatcd that the fall occnrs vithin the 
first 24 hours of esposurc. I n  man, llicrc \vcrc two subscqncnt elcwttions in 
the nuinbcr 01 cells in the pcriphcyal blood, which occurred on npprosimntely 
the twelfth and iortictli clays. A sccondnry rise occurrcd in one dog given 
Lilatcral irradiation and studicd beyond 16 days. After apparently complcte 
recovery the number o€ cells hail wturacd to essciitia!ly normal values. Thcse 
data indicate a definite pattern of eliangc in the nuinbcr of labclcd cells follow- 
ing heavy cxposure of both man and dog. 
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1. Mononuclear cclls eapablc 01 dcosyribonuclcic acid synthesis, a s  dctcr- 
niincd by use of tritiated thymidiiic and autoradiography, werc found in the 
peripheral blood of five patients accidcntally csposed to ionizing radiation, and 
in four s-irmilintcd dogs. 

3. Thc absolute numbcr of thcse Iabclcd cclls undergoes apparently charac- 
tcristic changcs in thc postirradiation pcriod, with two pcaks above normal in 
thc human being around Days S to 10 and 35 to 40. 

3. Some grounds for relating the changes notcd t o  clianges in thc lympho- 
poietic or  thc n~cdullary hcmatopoictic system can bc seen; howcver, the fate 
and function of tlicsc cclls is not clear at present. 

The authors arc indebted to  Dr. &I. Bruccr, Chairman, Xcdical Division, Oak Ridge 
Institute of Suclcar Studics, for  having m ~ d c  thcsc studies possiblc and for  givbg us his 
steady cooperation. 
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