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H m :  rnlloy, Cecil 

AGII: 38 years 

OCCUPATION: Chemical Operator 

AfprapSY BY: C. C. Luehbaugh, Y.D. 

DATE AHD BOVR: January 1, 1959, a t  8:oO 8.8. 

CLIIOICAL IYPRGSSION: Acute radiation syndrae  

ANATQMICAL DIAGNOSIS: Acute rrdiation syndrome (estimated expomure 
in excess of 10,oOO rads, neutron r a d  g.1# 
r a y s ,  to  the anterior surface of the torso 
and head) 

Acute mpocrrdltls,  right atrium and ventricle; severe intracellular 

Acute dil8tatio11, right atrium and ventricle (clinical right 

Acute pericardirl, fibrinous effusion, i n f l a m m t i o n  and e d e u .  
Thrombosis of the r ight  aurlcular appendage. 
Acute hepatic central congestion. 
Marked cerebral edema; slight cerebellar pressure conus; 

Acute radioatrophy of spleen, lymph nodes,  thymus and bone 

myocardial edema. 

heart failure) . 

diffuse rrdioarteritis. 

marrow; lymphorrhexis in lymph nodes and thymus. 
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Peripheral leukocytosis and lymphoperia. 
Acute rrdioh.uchroartosie of mcrophges of bone marrow 

and lung. 
Petechial hemorrhage (8nd rrdiovraculitis) of epigrstriua, 

pericardium, left lobe of liver, jejunal 8nd antral peritoneum, 
antral mucosa, pericardium, right atrial, ventricular and inter- 
ventricular septal myocrrdium. 

Acute, moderate gastric distent ion.  
Radionecrosis of gastric parietal cells of anterior gastric 

Acute upper jejunal distention. 
Acute gensrrlized mitotic radiosuppreosion seen in g8stro- 

inteetiaal tract, s k i n ,  e8oph8gus, bone u r r o m ,  lymph nodes and 
testla. 

wall. 

Acute jeJun.1 and ileal radioenteritis. 
Moderate diatention of g8llbladder. 
Early benign prostate hyperplasia, median bar type. 
Fibrocalcareous complex of Ghon. 
Minimal pulmonary rnthracosis and anthracosis of peri- 

Dermal tatoos. 
bronchial and hilar nodes. 

BXTERNAL APPIURANCE: 

The body is that of a middle aged, male adult weighing 172 pounds 
and measuring 71 inches in length. The only external evidences of 
disease are numerous needle puncture marks in both anticubical fossae 
and the large veins of the forearms and lower legs; and two recently 
sutured, 2 cm. long, surgical inc i s ions  over the m8nubrium s tern i .  
Both forearms bear blue tatooed designs. There is no erythema of 
the anterior abdominal wall. The conjuctivae are no longer blood-shot. 
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Abdominal Cavity: The aubcutaneous tissues and muscles are 
quite w e t ,  

ing except those of t h e  first loop of t h e  jejunum, t h e  gastric 
pyloric bulb, and the s u r f a c e s  of t h e  left lobe of t h e  iiver. 
The6e area8 are dusky-rose i n  color and conta in  minute, p e t e c h l r l  
hemorrhages. Such hemorrhages are also present  i n  t h e  epigastrium 
in the  parietal peritoneum. The domes of t h e  diaphragms 8re at 
t h e  f o u r t h  rib on each s ide .  There is no excess ive  gaseous d i s t e n -  
tion of the bowel. The majority of t h e  i n t e s t i n e s  are s m a l l  i n  
diameter except for the hyperemic first por t ion  of t h e  Jejunum. 
The 8toPrch  is moderately dilated, containing about 800 cc of 
may,  mucinous, gastric c o n t e n t s  devoid of food or other reco&nfzable 
debris. 

Thrre i o  about  250 cc of c l e a r ,  t h i n  f l u i d  in the  
abdorinrl C8Vity. The p e r i t o n e a l  6mf8Ce8 are s m t h  and glisten- 

Pleurrl Cavity: The lungs  coll8pse 88 the chest i a  opened. 
Tho p l e u r a l  spaces con ta in  1.88 than 10 cc of f l u i d .  The anterior 
portions of both lungs are vell=aer8ted while t he  posterior are88 
are 8telsctatic. There are no pleural adhesions.  

P e r i c a r d i a l  Cavity:  The pericardial cav i ty  con ta ins  about 
79 cc of cloudy yellow f l u i d  which con ta ins  f i b r i n  that clots on 
s t and ing .  
blood. The lef t  heart is in s y s t o l e .  The pericardium and epi- 
crrdial frt over the r i g h t  v e n t r i c l e  which lies in t h e  midl ine,  
j u s t  above t he  xiphoid process ,  con ta ins  numerous petechial and 
small ecchymotic hemorrhages. These hemorrhages are also prerent 
in t h e  r i g h t  auricle and t h a t  p o r t i o n  of t h e  r i g h t  atrim which 
is m o s t  anterior. The dis tended  right auricle appears t o  con ta in  
thrombosed blood. 

The right side of the  h e r r t  is d i l a t e d  and f i l l e d  with 
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Youth and Pharnpx: The oral mucus wwbranes are nom81 in 
appe8rance. They do not con ta in  any hemrrhages .  

Thyroid 8nd Thymus: The t h y r o i d  ie normal in s i z e ,  shape, 
and conaimtency. There are some sa l1  lymph nodes associated 
wi th  it which appear  groesly to be noraul .  

be seen some minute remnants of thymic gland. There are no heaor- 
rhrges i n  the thymic fat or otber medias t ina l  e t r u c t u r e s .  

The sl te of the thymus is f i l l e d  w i t h  fat in which there can 

Trachea and Main Bronchi: The mucosa of t h e  trachea and 
main bronchi  appea r s  to  be edematous bu t  these tubes  do not con= 
t a f n  frothy edema f l u i d  and no such f l u i d  can  be eXpre8Sed from 
the  lungs. The tracheobronchial lymph nodes are a n t h r a c o t i c .  One 
in the lef th$lum contains P 5 - m  in diameter round calcified 
nodule. There is a slailar sized c8lcified nodule under t he  pleur8 
of the  left  upper lobe i n  t h e  in t r a - lobu la r  fissure. Besides 
t h e i r  blrck color, these hilar  nodes are consplcuous only becaum 
they are soft and f l e s h y .  

Lungs: The r igh t  lung weighs 400 grams; the lef t  lung weigh6 - 
450 grams. Their p o s t e r i o r  p o r t i o n s  are atelectatic while t h e i r  
anterior p o r t i o n s  are well aerated. 
t i o n  or hemorrhage. The l e f t  lung c o n t a i n s  t h e  Ghon coraplex de- 
scribed sbove.  The lung parenchyma contrrins i r r e g u l a r  a n t h r a c o t i c  
blotches (up to 2 c m  i n  size) uniformly d i s t r i b u t e d  throughout.  

There are no areas of conaolid8- 

Heart: The emptied heart weighs 400 grams. The t r i c u s p i d ,  - 
pulmonary, and aort ic  v a l v e s  are norrpal. The mitral valve h8s 
s l i g h t l y  more than moderate thickening of the free margins and some 
s h o r t e n i n g  and thickening of t he  chordae t endinae .  The right 
v e n t r i c l e  averages  4 mm in t h i c k n e s s ;  the lef t  18 mm. The r i g h t  
v e n t r i c l e  and a t r ium are dilated. The a u r i c l e  of t h e  r i g h t  a t r ium 
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cont8in8 thrabo8.d blood between the pectlmte musclem 8nd thore 
are numerous pericrrrdlal and intraruacular linear petechia l  hemar- 
rhgom In the right atrium and r i g h t  ventrfc le .  The left 
v e n t r i c l e  does not hare these heaorrhsgem except In its muucles, 
in the  inter-ventricular septum where theme brorrhagem are m o m t  
prominent jut belor the a o r t i c  va lves .  
ehow ninilrrl a therosc leros i s  and no thrambosis. 
only a mdurate amount of atherosclerosis i n  its lower third. 
The great veins are no-1. 

The coronary blood vesseIs 
The aorta contains 

Liver: Tbe l i v e r  weighs 1950 grams. I t  is acute ly  congested - 
as evidenced by its dark color and by extremely prominent central 
aream which give its cut surfaces a typica1ly nutreg pattern. 
Th8 pmritonaua over the left lobe of the liver is s l i g h t l y  opaque 
8nd cont8lns 8mll 8ro8u of hsmorrbagen under it. On 8eCtlon, 
theme areaa o f  hemorrhage appear to be continuous with the vascular 
oprces of the liver. 

The gallbladder is distended with about SO% more b i l e  thra 
is normal. The bile, however, is easily expressed through the 
papilla of Vater and is green, th in  and mucinous. There are no 
gall StORet3. 

Pancreas: The pancreas appears n o m 1  throughout its length. 

Spleen: The spleen weighs 110 grams. I t s  capsule is wrinkled. 
The organ is exceptional ly  flabby. 0x1 the cut  surfaces, the con- 
nective t i s sue  trabeculae are unusually prominent and the pulp, 
while  bloody, appears t o  be much more fluid than usual .  
aggregates  can be discerned.  

N o  lymphoid 

Gmtrolnteet inal  Tract: The s t o u c h  is distended v l th  a l i t t le  
less than one liter of th in ,  mucinoug, gray f l u i d  with a typ ica l  gastric 
odor. 
dusky-rose and contains muny hemorrhges. Under t h i s  area, the mucosa 

The peritoneum under the anterior aspect of t h e  antrum is 
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anter ior ly  8nd porrteriorly contains nwecou. petechial hemor- 
rhges.  
fror the  pylorls. The muc088 o f  the duodaaur and jejunum appears 
pale and ed.utow except in the region of the firat 10 cm of the 
jajuaum, which im modor8tely d i la ted  and h e  a hyperemic mucosa. 
There are, however, no grossly discermble ulcerations in t h i s  or 
any other  portion of the  i n t e s t i n a l  tract. 
progressively smaller i n  diameter cauthlly, so that the ileum and 
colon .re quite contracted and free of fecal amterlal and in te s t ina l  
chyme other t&n mucus. 
reeenteric lymph nodes are  small and d i f f i c u l t  to discern from 
the  8urrounding fat s i n c e  both are  pinkish-yellow. 

Theme hemorrbrgee are B e e n  only r i t b t n  8n area 5 cm d i a b u t  

The jejunum becomes 

The appendix appears to be atrophic.  The 

A b r u n a l  Glands: Both rdrelula are normal In size m d  e & p .  
? b y  weigh (with 8 small .mount 02 f8t) 7 grame e8ch. 
u d e  by cutt lng  f a i l e d  to reveal any abnororllty.  
rppear normally lipid-rich. 

Surface8 
"he cortices 

Kidneys: The right kidney weighs 130 g r a m s ;  the left wighs 
140 grams. The capsules strip with e a s e .  The parenchymal blood 
vessels are hyperemic. 
so that  the edges cannot be cmpletely approximated. 
of the cut surfaces are those oi grossigr aormal kidneys. 

The surfaces made by cutting bulge sligbtly 
The markings 

Gastro-Urinary Trrct: The renal pelves, ureters ,  and urinary 
bl8dder are norms1 i n  appearance. 
and contains only about 3 cc of yellow, cloudy urine. 
of the  bladder is thrown up into f o l d s  and contains no hemorrhages. 

The urinary bladder is contracted 
The llning 

Generative Organs: The prostate is normal i n  size .  There is, 
however, a hypertrophic median bar. The median bar is knobby and 
has a mulberry-like appearance. 

The testes are nornu1 i n  size but small. The testicular 
tubules can be teased apart easily. 
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Skulet81 rad Uuacular Syrrtem: Thore are no gross abnormal- 
ttiee of the bones other than the recent surgical biopsy of 
unurbium sterni. 

n o r u l ,  ffe8hy rpp.rr+nce. 
The boa0 w o w  rppe8rm t o  be krorrbgic 8nd devoid of it8 

The swcles are dark red and much more 
moist than oorrrpl. 

contrrrcted than usual. The mu6cles 8nd subcutaneoue tissues of 
R2-r mortis is exceptionally strong and the muacles more 

the arm and thorax show extensive rigor mortis and swelling, 
while those of the lower portion of the body and extremities do 
not (5 hours postmortem). 

Crani.1 Cavity: The brain atretcks the  dura mater t i g h t l y .  
It weighs (including the  dum) 1600 gr8m8. The gyri are 
flrttorrsd add the mulci obecured. Thm blood vessels are pro- 
minent. There is a emall cerebellar preeaure conus. The 
pituitary gl81kd is quite hyperemic, f l e s h y ,  and soft i n  appearance. 
9--- 

HISTOUKiP: 
__cI 

Bone Yarrow: Sections were obtained from marrow In the proxi- 
mal femur, rertebrr l  bodies, and sternum. The marrow from theae 
areas were histologically quite similar but the s ta in ing  of the femoral 
marrow was best since no decalcification was used. A searcb for 
mitoses failed to reveal any in any of the sec t ions .  Similarly, 
there were no cells of either the myelocytic or erythropoietic 
series which shoved any destruction situ. Bone marrow i s lands  
contained more red cells than nucleated cells, and there was a 
pronounced decrease in polymorphonucle8r leukocytes and primitive 
cells in particular, Eosinophilic myelocytes were prominent along 
v i t h  the very primitive reticulo-endothelial cells. The cytoplasm 
of the latter stained brownish-yellow and often contained irregular . 
sized blobs of gold pigment and many pyknotic cel l  remnants. The 
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Prusslrrr B l u e  e ta in  for i r o n  aade t h e s e  cel ls  s t a n d  ou t  pro- 
minently, since the g o l d  pigment and the d i f f u s e  brown cytoplasm 
of these cells now stained positively b l u e .  
were found to hare degenerate ,  pykno t i c  n u c l e i  but  nuc lea r  debris 
was never  found f r e e l y  In any of t h e  s e c t i o n s .  When p r e s e n t ,  
such d e b r i s  vas always i n s i d e  t h e  reticular h i s t i o c y t e s .  The 
v e r t e b r a l  aarrol shored an appa ren t ly  s l i g h t l y  more s e v e r e  dep le t ion  
than  the femoral  marrow, as many of t h e  spaces  formerly f i l l e d  by 
cells were found here t o  con ta in  p r o t e i n - r i c h  edema f l u i d .  The 
majority of the nuclea ted  cells here were e rp th ro -  and normoblrs ts .  
As in the femoral  marrow, no mitotic activity WRS present, and 
t h e  p r i m i t i v e  ha locy tob laa t s  In a l l  series were conspicuously 
d i f f i c u l t  t o  find, 

Occaaional aegaltrrryocytes 

ktlys: There are occasional foci of alveoli con ta in ing  thin, 
Tbe lung. are poorly expanded and t h e r e  

- 
prote in-cont . in ing  f l u i d .  
.re many areas of f o c a l  atelectasis i n t e r s p e r s e d  w i t h  areas where 
t h e  alveoli are bal looned by emphysema 8nd the walls rup tu red .  
Many areas are found where t h e r e  are r e l a t i v e l y  huge a t r i a l  cavities. 
In the alveoli near the per iphery  of the lung and i n  the r t e l e c t a t f c  
alveoli a d j a c e n t  to t h e  bronchi and interlobular s e p t a ,  t h e r e  are 
puny macrophages collected in masses con ta in ing  yellowish-green 
granular d e b r i s  (some of which sti l l  has t h e  form and appearance 
of e r y t h r o c y t e s ) .  No true hemorrhages are found. These macrophages 
s t a i n  pomi t lve ly  for diffuse and p a r t i c u l a t e  Iron. These are 
o c c a s i o n a l l y  found associated with macrophages conta in ing  coal pig- 
ment in t h e  I n t e r s t i t i a l  tissue. In a d d i t i o n .  t he  a l v e o l a r  s e p t a  
contain an abnormal number of polymorphonuclear leukocytes .  There 
is so much iron present In psacrophages that it is d i f f i c u l t  t o  
b e l i e v e  that this p i c t u r e  resulted from t h e  radiation. 
that this man has had pneumonitis i n  t h e  past is evidenced by many 
of the p e r i p h e r a l  a l v e o l i  being e p i t h e l i a l i z e d  and amny of t h e  
macrophagee are associated w i t h  t h i s  ep i the l ium.  
however, i t  is i n  these areas that one sees degenerat ing polys  and 

The fact 

On t h e  o t h e r  hand, 
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lymphocytes and ex t r avaaa ted  red cel ls  being i nges t ed  by the  macro- 
phages. Also aany of t h e  i r o n  ladened llvcrophages are i n  t h e  
bronchiole8 8nd bronchi app8rso t ly  in the process of being coughed 
up. Sections conwining p leu ra  show durged (pyknotic .ad  crenated) 
serosal nuc le l .  Many pykaot ic  and degenera t ing  lymphocytes and 
polys  are found in the subp leu ra l  connect ive t i s s u e .  

h.acheo-8ronchial Lymph Nodes: Mucus in t h e  bronchi con ta ins  
desquamated columnar e p i t h e l i a l  cells ,  lucrophages lrdened w i t h  
iron, and a few exudated p o l y s .  Whether blood vas also present  
i n  it a n t e  m o r t e m  cannot be determined. Pe r ib ronch ia l  lymph nodes 
con ta in  co8l dus t  in macrophages i n  are80 of' increased  collagenous 
connect ive t i s s u e .  The iron s t a i n  r e v e a l s  foci of i ron  conta in ing  
macrophrgeo. 
8nthracomis. The cortical minuses con ta in  macrophages bu t  very l i t t l e  
stainable i r o n ,  a l though some dark-blue blobs are present .  In another  
lymph node from the h i l u s ,  i r o n  l rdened  macrophages are found mo6t 
prominently in t h e  per3pheral s i n u s  and the p e r i f o l l i c u l a r  sinuses. 

Theoe f o c i  are u s u a l l y  in or around t h e  areas of 

Lymph Nodes, in General:  The lymph nodes, in gene ra l ,  are quite 
atrophic due t o  a recent loss of lymphocytes. The a r c h i t e c t u r e  is 
quite recognizable  and t h e  re t icu lum and the s i n u s o i d a l  macrophages 
are p a r t i c u l a r l y  prominent. There is a v a r i a b l e  amount of lymphocytic 
deb r i s  p re sen t .  A peri-aortic node from t he  coeliac axis shows t he  
least amount of lymphocytic d e b r i s  bu t  t h e  most amount of atrophy. 
The r e t i c u l a r  c e n t e r s  of fo l l ic les  are not prominent and there is 
no apparent  i n c r e a s e  in s i n u s o i d a l  phagocytosis although some leuko- 
cytes are p resen t .  Many of t h e  remaining lymphocytes are small and 
pyknotic bu t  many normal appearing lymphocytes are p resen t .  
more debris is found i n  t h e  lower abdoriml lymph nodes along w i t h  
an occas iona l  r e t i c u l a r  center .  Occasional nodes from t h i s  reglon 
con ta in  large numbers of leukocytes  i n  the sinuses. Lymph nodes from 
higher  up in t h e  mediastinum and lwer down i n  t h e  abdomen show 
fo l l i c l e s  r i c h  in chromatin dust. 

Rela t ive ly  
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Thymus: Tbe thymus consists of t h i n  s t rand6 of r e t i c u l a r  
cells with occasfonal large Haasall's bodies. E i t h e r  t b e r e  were 
very few lymphocytes be fo re  t h e  r c c i d e n t  or, as is more l i k e l y  
the case, s i n c e  macrophsges can be seen containing v e s t i g e s  of 
cellular debris, t h e  lymphocytes thrt were present a t  t h e  t i m e  

of t h e  a c c i d e n t  were des t royed  and removed. Lymphocytes 
th t ' rere  present a t  the time of de8th are extremely pyknot ic  
and many p e c u l i a r  "explosion f i g u r e s "  can be seen which t y p i f y ,  
for me, cont inuing  rhex i s .  

Spleen: The lymphoid f o l l i c l e s  are g r e a t l y  deple ted .  The 
fol l ic les  are now composed of large r e t i c u l a r  cel ls ,  a few 
scattered lymphocytes (the rmrjority of which are normal i n  
appearance), and numerous large macrophages containing "mineral 
oil" vacuoles .  The red pulp is composed of i131aDd8 of e ry th rocy te s  
among which there are many pyknot ic  white  ce l l s .  The s fnusofds ,  
however, ace far from being completely dietended and there are many 
areafa in t h e  pulp  where tbere are no red c e l l s  other than  a f e r  
a p p a r e n t l y  dead ones mixed amongst degenerating leukocytes .  The 
r e t i c u l o - e n d o t h e l i a l  cells  in t h e s e  areas are l a r g e  and o f t e n  
found filled with  red and whi te  ce l l  debr i s .  The iron stain shows 
such macrophages s t a i n i n g  p o s i t i v e l y  for iron but n o t  to t h e  same 
extent a8 in t h e  bone marrow and lung. In addi t ion ,  in t h e  r e l a t i v e l y  
bloodless areas of t h e  pu lp  t h e r e  is d i f f u s e ,  fine r e t i c u l a r - l i k e  
fibers which s t a i n  p o s i t i v e l y  for iron. 

Appendix: The appendiceal  mucosa is hyperchromatic. The 
l a m i n s  p r o p r i a  is lymphoid-poor. The submucosal fo l l i c l e s  con- 
t a i n  l a r g e  reticular c e n t e r s  in which a few of t h e  r e t i c u l a r  
h i s t i o c y t e s  s t i l l  conta in  chromatin d u s t .  These centers are 
surrounded by pyknotic c rena ted  lymphocytic nuc le i .  The mucus 
of t h e  lumen is f r e e  from fecal debris  but contains masses of de- 
generating leukocytes .  An occas iona l  vein of t he  meso-appendix 
c o n t a i n s  f i b r i n o u s  leukocyt ic  c lo t s .  
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Liver: The histologic appear8nce of the liver is quite 
different from w h a t  was inaglned from its gross appearance. The 
central areas do not sbor much atrophy and the engorgement seen 
grossly -8 apprreatly lost during fixation. 
shora relatively l itt le iron depos i t ion .  
pigment i n  the central hepatic  cells which f a i l s  to stain posi- 
tively for iron. The hepatic cells do contain f i n e  granules of 
iron but the most strongly p o s i t i v e  areas are found in occssionrrl 
macrophages located in t h e  mid-central zones. 
granular material in the blood which also stains positively. 
macrophages, however, are found which s t a i n  as positively as 
those of the bone narrow and lungs. Aside from the early central 
atrophy, there is no evidence of primary heprtic cel2 injury. 

- 
The Iron s ta in  

There is a yellor-brom 

There is a fine 
No 

KidneL: The convolutod tubules show a slight mount of cyto- 
plasmic sloughing. Down in the medulla, occasional tubules are 
found filled with eoeinopbillc, cytoplrcsmic debris. 

Gastrointestinal Tract - E.ophagus: The esophageal epitheliuu 
is covered by 8 th in  layer of poorly s t a i n i n g  erythrocytes .  
is a well defined basal, glomerular and squamous layer .  A se8rcb 
along *he basal layer shows that no mitoses are present .  There 
is an occasional vacuole containing'a lymphoid-like cell in  the 
epithelium. The basal calls appear to be dffferentiating Into 
8qu8aous cells. The nuc le i  are swel l ing  and becoming more vesicular 
than normal and even the  most basal of these cells appears to 
hove developed i n t e r c e l l u l a r  bridges which are accentuated by inter-  
cellular edema. In the subepithelial connective tissue, there is 
an increase  i n  numbers of lymphoid and polymorphonuclear cells.  
An occasional lymphoid fol l ic le  is present which contains chrmatia 
dust which is free and i n  macrophages. There is a reduced number 
of large and medium s i z e d  lymphocytes In these follicles, which 
appear to be normal. 

There 

There is no true arteritis or p h l e b i t i s .  The 
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smooth mucle coats are edematous. T b  blood in so118 of t h e  smaller 
vor~e le  of the p.rI-emoph.ge81 w d f a s t i ~ l  coanec t lve  tissue stains 
opaquely 88 though it were COnge8bd. 
oeen an O C C r S i O r U 1  l eukocy te  appa ren t ly  undergoing rhexirs. 

In theme remela t h e r e  I s  

S t o u c h :  The gastric mucosa is, in gene ra l ,  w e l l  preserved. 
The w s t  s u p e r f i c f r l  p o r t i o n s  show f o c i  of a u t o l y t i c  changes. In 
t h e  moat well prenerved areas, many acld s e c r e t i n g  e o s i n o p h i l i c  ch ief  
cells can be found f r e e  in t h e  lumen of the g lands .  These sloughed 
cells usua l ly  have c rena ted  .pyknot ic  n u c l e i .  Occas iona l ly ,  however, 
t h e  n u c l e i  are swol len  and v e s i c u l a r .  (These changes were s e e n  in 
the staarche of the heavily Irradiated wnkeys as one of the earlieet 
sign6 of bdwy r a d i a t i o n  exposure.) 

unaffec ted .  The mabperftoneal connect ive  tsarue is extremely e d a 8 t o u s .  
I n  t h i s  edematous f l u i d ,  there are ocualonrl  leukocyte- l ike cells 
riaed by dark blue to  purp le ,  opaque material, irregular In o u t l i n e  

The zymogen cells appear t o  be 
f 

which gives them a "fr ied  egg" appearance. 
leukocytes in the  connective t i s s u e  here and occas iona l  veins are 

Tbere is an i nc rease  in 

occluded by fibrin and l eukocyte  masses. 
do not appear t o  be chemotactic. 

The blood v e s a e l s  themselves 
Sections from t h e  posterior g . s t r i C  

wall do not show the  n e c r o s i s  of t he  parietal cells. 

Duoden-: The most s u p e r f i c i a l  portioas of t h e  duodenrl  muco68 
are missing. 
t h e  lumen. 

Ragments  of the epi the l ia l  strips are lying free in 
Occ88ionrlly a well preserved v i l l u s  w i t h  epi thel ium 

c a n  be found. Such a v i l l u s  show roes of small lymphocytes from 
the  connect ive t i s o u e  core. There is shrinkage of the core with 
condensat ion of the r e t i c u l a r  cel ls  and h i s t i o c y t e s .  Scattered 
among these ce l l s  are occasfonal pyknotic remnants of lymphocytes 
and polys. Such remnants can also be meen in the overlying epi- 
thel ium which c o n t a i n s  occas iona l  mucous vacuoles .  These mucous 
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V 8 C U 0 1 0 8  are found a l so  i n  t h e  deepest cells of the crjrpta. 
mitomes ace presen t  hers. 
tba only other chnge i n  tba crypts c o n s i s t s  of nuc lea r  bal loon-  
i ng .  Brunner'8 gland. s h w  cella which are o c c a a i o ~ l l y  without  
a nuc leus  or have a dis tor ted pyknot ic  one. 
to  be u n r f f e c t s d .  

Jejunum: 

BO 

Outs ide  of the pyknot ic  nuclear r m n t s ,  

In gene ra l ,  they r p p s v  

The s e c t i o n  of jedunum rra t aken  from t h e  area of 
s u b p o r l t o n e r l  hewrrhge and edemm. 
c8n be 8-u d i f f u s e l y  through the  subperitonerl edematous con- 
n e c t i v e  t i s s u e .  There has been a s l igh t  l eukocy t i c  exudat ion.  In 
a d d i t i o n ,  i n  and around some of t he  smaller blood vessels leuko- 
c y t i c  nuc lea r  debris can be found a long  w i t h  l eukocy t i c  n u c l e i  
e long8ted  i n  t h e  procea~ of diapediesis .  

cult t o  d e l i n e a t e  i n d i v i d u a l  red cella. The Yeiaener-Auerbach 
pleXu8 and t h e  sympathe t ic  ue rves  are q u i t e  edematous. The mucou 
I 8  better pre6erved t h a n  In t h e  duodenum. V i l l i  a n  be seen  which 
are at111 covered completely by epithelium. The ep i the l ium l e  8x1 
t remely hyperchromatic. No mitoses a r e  p re sen t  in t h e  crypts.  The 
n u c l e i  show bal looning .  A few examples of i n t r n e p i t h e l i a l  nuc lear  
deb r i s  can be found, but the  cryptu  f i l l e d  w i t h  debris as found i n  
h e a v i l y  irradiated animals  are not found here. Pyknot ic  l eukocy t i c  
and lymphocytic remnants are p resen t  in t h e  lamina p r o p r l a  which 
is r e l a t i v e l y  cell-poor and  is shrunken. The e p i t h e l i a l  cells of 
t h e  e x t r u s i o n  zone of the tip of the villus are lower and broader 
than those a long  the s i d e  of t h e  villus. True e a r l y  squamous meta- 
plasia is seen best in t he  necks of t h e  c ryp t s .  

The e x t r 8 r r s a t e d  red cells 

Some of these ~enseh 
Occluded bp O p r q W  888888 Of O V t h r O C 7 t 0 8  in Which it is d i f f i -  

Lower Jejunum: S i m i l a r  changes are seen. 

Ileum: The omental fat shows DO changes. The lymphoid tissue - 
of the villi is markedly depleted. The villi are, in general, 
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rshortened and there is an apparent increase i n  mucous goblet 
cells. No mitoses are found. An occasional crypt cantains 
cellular debrla. 

Pancreas: The pancreas shows normal appearing islets and 
acini. An occasional necrotic cell in the pancreas proves, on 
close examination, t o  be leukocytic in origin. 

Prostate: Some of the prostatic glande are hyperplastic and 
show a equuoid metaplastic type of! epithelium which, i n  some areaa, 
in def in i t e ly  traneitlonal. 

Pituitary: The pituitrry blood vessels are quite hyperemic 
and in the  region of the stalk there are areas of rbt appears 
t o  be mxtr8r8ut8d red blood cel la .  
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