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~ICULOENDcrl7HELIAL FUNCTION IN THE X-IRRADIATED (m) 
RABBIT A S  m D  BY TOlLEXANCE TO PYRoGEmIC MATERIAL 

bY 

R .  W. Mlller and R. Watson 

ABSTRACT 

9 rabbite were mde to le rap t  t o  the  d a i l y  intravenous adminiatratlon 

An LDW of t o t a l  of typhoid Taccine as measured by t h e i r  f eb r i l e  response. 

bo@ i r rad ia t ion  does not abolish t h i s  tolerance. 

re t iculoendothel ia l  system t o  t h i s  tolerance is br ie f ly  discwsad. 

The r e l a t iowhip  of t he  

* * * * *  

Rabbit8 develop a tolerance t o  pyrogens as msasured by body temperature. 

It has been suggested by Beeson (1) tha t  t h i s  tolerance it3 a function of the  

reticuloendothelial  system. 

intravenous typhoid vaccine is abolished by a Thorotrast blockade of the  

rs t iculoendothel ia l  system. If Beeson's t hes i s  is correct, then a f'unctional 

disturbance of t he  r-c system produced by x-irradiation might be demonstrated 

by a loss of body temperature tolerance t o  typhoid vaccine. 

Mathods and  m t e r i a l s :  

He bases t h i s  concept on the fact that tolerance to 

A .  6 healthy male albino stock rabbi ts  were w e d .  

individuel cages i n  e. room undar constant temperature and hwnidlty. 

They were kept in 

The animals were placed i n  wooden boxes f o r  the  periods when t h e i r  

tempcrar;uras were being recorded. 

circuler  piece reu?oved a t  i t s  anter ior  end t o  hold the r sbb i t ' s  head outside 

t h e  box. 

The s l id ing  top of the box had a semi- 

The r e a r  pane1 of the box flapped open on hinges, thus allowing the  

1 -? + - rectal  temperature t o  be obtained with a m i n i m  disturbance t o  t h e  rabbi t .  

* " - ! <  r 

* -  , 
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5. 

Ppogen b e  gla-eftware and needlea were employed. These were checkad 

from time t o  t i m e  by using them t o  in j ec t  pyrogen-free sal ine intravenously i n  

control animals. 

U.  S .  Public Health typhoid vaccine containing one b i l l i o n  organisms 

per ml was used as the pyrogenic material .  

the  axperimsnt. 

The same l o t  was w e d  throughout 

~ l i i s  was kept under continual re f r igera t ion  and shaken vigor- 

ously bafore 'ase .  It was di lu ted  1:lO with physiologic saline (100 million 

organisms/ml ) before i n j e c t  ion. 

The enimls were placed . in the  wooden boxes f o r  4-6 hours t l l z i 4  

f o r  the two days pr ior  t o  t h e  first indoction of typhoid vaccine. Thfa was 

done t o  accustolri them t o  the procedure. Baseline r e c t a l  temperature 

fluctuations were recorded during t h i s  time. 

Each day after a baseline temperature had been recorded, each 

rabbi t  wag 'given one cubic centimeter of typhoid vaccine in to  t h e  marginal 

vein of She e a r .  Its r e c t a l  temperature w m  then recordad every half' hour, 

u n t i l  it -returned t o  normal. The thermomters were inserted in  the rectum for 

one ninute by t h e  clock f o r  each recording. The same t h e m m e t e r  was used for  

a11 rabbi t s  a t  a l l  times. 

w t a t m n t  schedule : 

Tyyhoid vaccine injected X X x X X X X X X X X x x x x  
Temparatures taken X X x x x x  
* Tot21 body irclzdiation aFter  temperatures were recorded. 

x-ray factors: 

800 r 250 Kv. Lead plano-convex f i l t e r ,  1/2 inch at center, 1/4 inch 

a t  periphery. I@: 15, TSD: 44 inches, Rate: 6.9 r. 

UR 01993 



6 .  

B .  3 healthy adult  albino rabbi ts  were w e d  under the earn experimental 

circumstances, but the  treatment schedule was al tered:  

Dag of experiment 1 2 3 4 5 6 7 8 9 i o  11 12 13 14 15 16 17 

Typhoid vaccine given X X X X X X X X X X X X x x  
Temperatures taken X X X 

m y  of  experiment 18 19 20 21 22 23 24 25 2 6  27 28 29 30 

Tgphoid vaccine given X X X X X X X X X X 

TOmpOratUreB taken X X 

* Total body i r r ad ia t ion  after temperatures were recorded. 

m y  of  experiment 18 19 20 21 22 23 24 25 2 6  27 28 29 30 

Tgphoid vaccine given X X X X X X X X X X 

TOmpOratUreB taken X X 

* Total body i r r ad ia t ion  after temperatures were recorded. 

Observatiom : 

Part  A .  The rabbi t s  davelopcd a tolerance t o  pyrogen which was not a l t e r ed  by 

an  L;D50 of t o t a l  body x-irradiat ion when the pyrogenic material wa8 

given daily except f o r  the day af'ter the  x-ray exposure (Graph I). 

The rabbi t s  developed a tolerance to pyrogen which was not a l t e red  by 

a 3 b y  r e s t  following x- i r radiat ion.  

even though a br ie f  lapee i n  the pyrogenic stixulw was allowed. 

Par t  B. 

Thus, the tolerance was maintained 

Discussion: 

Bloom (2)  describes large amount6 of lymphocytic debris i n  the  phagocytes 

of rabbi ts  17 hours af'ter t o t a l  body x- i r radiat ion.  This euggeets t h a t  the 

ret iculoendothel ia l  system may have been blockaded by the debris. 

Thorotrast provides an effect ive blockade of the r-6 system ( 3 ) .  

et. a l .  showed t h a t  16-18 hours a f i e r  an intravenous inject ion of  t h i s  drug no 

radioactive gold could be phagocytized. Following x-irradiation, on the other 

hand, the  sama method of t e s t ing  showed no impairmbnt of a b i l i t y  t o  phagocytize. 

This indicates t h a t  t h i s  function of  the  r-e syetem 18 not affected by x- 

i r rad ia t ion .  

Barrow 

UR 01994 
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Beeson showed that int.ravenous Thorotrast inject ion i n  rabbi t s  abolishea 

t h e i r  tclerance t80 pyrogem (11, However, Thorotmat disturbs the physiology 

i n  many wzys (4). 

t o  ppogcns  is the consequence of  r-e blockade i s  based as yet  on inconclusive 

evidence. -. 

t h i s  act lon when Thorotrast is administered, it mst be asswned that a similar 

Therefore, seeson's claim that. the  abol i t ion  of tolerance 

Hovever, i f  a reticuloendothelial  blockade is so le ly  respomible for 

.._ . - 
blocbade does not occur when a m b b i t  i s  exposed t o  an T , ~ O  o f  t o t a l  body x- 

irraXat ion. 
_ _  . - 
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6-mCT OF PIHOLE BLOOD TRNTSFTJSION OI? D M  

fiECETTD?G LJ)Q EX€’OSURE TO IONTZING RADIATION 

by 

14. E;. Cotton arid 3 .  W. Miller 

ASSTRACT 

Twenty mongrel clogs each received 300r of total-body x-irradiation. 

Ten o f  the63 aiim19 served as controls, while the other t e n  received typed, 

cross-mtc.ned. comp8.tible whole blood tranefbsions on a predetermined schedule 

during the  post.-imzdiation test  period. 

There were no deat;”; i n  e i the r  group. It would seem, therefore, t h a t  

t h e  f’regueEt administraticn o f  therapeutic amounts of‘ whole blood i s  not 

detrimentel t o  tha survivel of  a dog thz t  has received a non-lethal exposure 

t o  i o n i z i w  i r rad ia t ion .  

Th i s  exyeriment w2s b n e  as consequence of a study by J .  G. Allen, 

e t  a1 ., whose results suggested a substant ia l  increase i n  mortali ty resu l t ing  

from the  R-oquent adzirniskratim of whole blood t r J  dogs receiving an 1% ex- 

posure tG icnizicg rrradiztior,. 

InsroaucTcic3r: J .  Gammt Allen a l ~  h i s  aseociatss have published a 

rsport, cn th8 s3fecr.s c.2 WhGl:: t1oc.d srarsPUicr, in the tr6atmm.k and/or pre- 

sa.% i;? both  cno control and the t.ransfused groups.  

UR 01997 
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I 3  seemed appropriate t o  repeat a 

determine If the yspeated administration 

portion of t h i s  study i n  order t o  

cjf therapeutic quant i t ies  of whole 

blood is a primzry hazard t o  a subject 

lonlzing radfatioii.  

Methods : Tienty unanesthetized 

as possible i n  respect t o  weight, sex, 

receiving a non-lethal exposure t o  

mongrel dogs were pzired as closely 

age, and blood type. Each animal was 

subjected t o  300 -P of whole-body x- i r radiat ion from a 1 MFV machine. 

o f  each pair 

celved typeu, cross -matched, compatible whole blood on a predetermined basla 

of' t h e e  transfusions a week beginning on the  4 th  day poet-irradiation fo r  

fou r  weeks. 

48-72 hours pr ior  t o  i ts  administration and s tored at  hoc. 

i n to  the leg  vein i n  t h s  amount of  5 cc/kg. of  body weight. 

wa8  withdrawn from each animal 3 xiweekly i n  order t o  follow i ts  hemtocr i t ,  

REC, WBC and p la t e l e t  counts. 

One 

i'ollowing i r rad ia t ion  served as a control while the other  1'8- 

The blocd waa drawn from donor a n i m l s  i n  standard ACD sOlUtiOn 

It was transfused 

Suff ic ient  blood 

A fourteen dog donor colony was maintained. Each donor and recipient  

animal vas typed f o r  the  presence o r  absence of the  do6 "A" fac tor .  

blood w a s  given t o  A+ reciyient,s and A- blc.od t o  A-  recipients .  

was CrOES-mii.t,che& for m j o r  and mincr incompatibility jus t  p r ior  t o  transfusion. 

A+ 

The blood 

The d ie t  02 t h e  & m o r  zoloqy was supplemented with h i l y  feedings of 

mat and irm. which minta ined  t h e  donor hematocrits a t  approximately horse 

95% of t h e i r  contrcl  lave is .  

Results : 

1. hlor ta l i ty  - None o f  *he dogs succumbed during the 28 day experi- 
.ia* . -  

mental period. 

2 .  Hemtolorn - In  both the control and transfused goups ,  the leuco- 

cytes and platelets  fell off rapidly during the  f irst  

t e n  days af-cer i r rad ia t ion ,  reaching a minimum level 

UR ,01998 
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by the  f i f t een th  post-irradiation day. 

minimum f o r  both groups, as shown i n  Graph I, was 

2000 mC/& and 20,000 platelets/& (Graph IV) although 

t h e  p l a t e l e t  count i n  a few b g a  reached zero, and a f e w  

control d o e  had a WBC count o f  400 f o r  a two-day period. 

Graph 111 shows tha t  the red  c e l l  count o f  t he  tranafuaed 

group remained a t  the  pre-radiation control level while 

t h e  Be's of the  control group f e l l  gt-adually.throughout 

t h e  experimental period. 

of both groups fell during the  i n i t i a l  three day period 

until  the  first transfuaton date when the hematocrit 

of t h s  transfused group rose s teadi ly  t o  a leve l  higher . 

than its ncrmal control value. This leve l  waa then main- 

t a ined  u n t i l  t he  end of  the test period. The hematocrits 

of the control group paralleled the  RBC's by falling 

gradually and cornlatently throughout the four week period. 

The average 

I _. c- I 

r- ,t. :* 
. -  

The hematocrits (Graph I) 

3 .  Blood t r a n s h i o m  - Bo c l in i ca l  hemolytic o r  anaphylactoid trans- 

fusion reactions were noted. 

Discussion: 

t o  corroborate the findin@ of J. G .  Allen, e t  al . ,  as given i n  the  intro-  

duction. 

blood given t o  a b g  which has been exposed t o  a non-lethal dose of x- 

i r rad ia t ion  i s  detrimsntal t o  h i s  survival.  our resu l t s  indicate no e f fec t  

on mortality. The pa ra l l e l  f a l l  i n  WBC's and p la te le t s  indicates a primary 

bone marrow defect as a r e su l t  of i r radiat ion which was not overcome by 

transfusing with whole blood. 

The r e s u l t s  of our experiment under the s t a t ed  conditions fa i l  

Since a l l  of our animals survived, w e  cannot state t h a t  whole 

In attempting t o  explain the  varying resu l t s  obtained from two baaically 

UR 01999 
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similar s tudies  done by Allen and ourselves, an interprets t ion l e  offered i n  

the differences ex is t ing  between the dosage of radiat ion and t h e  minimum 

leucocyte count. Allen's 175 r appears t o  be the highest dose of t o t a l  body 

x- i r rad ia t ion  t h a t  can be given t o  a group of dogs i n  h is  laboratory without 

producing death. A corresponding e f f ec t  In o w  laboratory, usiw different  

rad ia t ion  factors ,  is produced by 300 r. 

by the  leucopenia resul t ing f romthe  I r rad ia t ion  in  the two experimenta, but 

Allt3n'e data f o r  t h i s  is not available in  the l i t e r a tu re .  

The e f fec ts  might be compared further 

Bibliography 

1. Allen, J. G., Basinger, C .  E., Landy, J. J., Sandbr~on, M. H., and 

Bneraon, D. M., Science 115: 523, (1952). - 

UR 02000 



-0- average transfused group 

-a+- average control  group 

Day€! post R3dintlon 

UR 02001 



14. 

8 

5 

Graph 111 

-0- average tram fuse d group 

--t- average control  group 

\ 

10 15 2 0  25 . 
Days Post Rad'ratior, 

Graph IV 

-average transfused group 

+average cdntrol group 

Y 

3 

UR 02002 



THE EZTECT OF CROSS-TRANSFLTSIOI’lS ON TEE ACUTE 

. RADUTION SYNDROME IN THE D E  

BY 

John Lo Grace, Joseph Seeger, and Robert w. m l l e r  

ABSTRACT 

12 dogs were given an r ;~8o of t o t a l  body x-irradiation. 6 of these 

animals served as controls.  

post- i r radiat ion day, and 3 were so t rea ted  from the 7-11th post-imadiatioa 

day. 

norm1  animal, the  same donor being wed thro-out the  f ive  day period. 

procedure did not diminish the  mortality. 

hematology of the  peripheral  blood was detected. 

3 w e r e  cross-transfused &ily from t he  l-5th 

Each cross- t ran~fueed dog received i ts  tranefueion f r o m  a compatible 

This 

Eo consistent major change in  the  

* * * * *  

The work of Salisbury, Rekere, e t  a1 (1) suggests tha t  croas transfusion 

lowers the  l e tha l i t y  of x- i r radiat ion.  Swisher and W h  ( 2 )  p e r f o m d  a small 

exchange transfusion (250cc) using f’resh whole blood on dogs immadiately af’ter 

they had been i r rad ia ted .  Their r e su l t s  fiom a slnall number of animals suggest- 
, 

od t h a t  the mortality was diminished. O n  the  other hand, stored blood had no 

e f f e c t  on the  l e t h a l i t y  of t o t a l  body x-ray exposure ( 3 ) .  

Because these studies showedthat f iesh  blood m y  be beneficial  i n  

rad ia t ion  siclmess and becawe of the hopes provided by the  results of  the  c r o ~ s  

transf’usiorm mmtioned above, an extension of  t h i8  l a t t e r  work waa carr ied out .  

Methods: 

t he  same uelghts were studied concurrently as follows: 

18 healthy adult  bo@ of mixed breed were wed .  3 dogs of  approximately 



1. X-i rzd ia ted  control 

2 .  X-irradiated and crosa -transfused 

3 .  Donor 

6 groups o f  dogs were studied in t h i s  way. 5OOcc of blood were crosa- 

transfksad every day f o r  f i ve  days. 

received t h e i r  transf'usiom from t he  l-5th day posi-irradiation while the  other 

Three of the  i r rad ia ted  t r ea t ed  animal8 

three irradialied t r ea t ed  dogs were croae-transfused on t h e  7 - l l t h  day6 post- 

i r rad ia t ion .  

These s h i m l a  hcd been immunized f o r  distemper and given a vermifuge 

approximately six weeks befora we. They were kept i n  separate cages and fed 

E die t  of W i n a  dog chow with free access t o  water both before and during 

experiments . 
Control- &tarmin&tions of hematocrit, r ed  blood c e l l  count, white blood 

c e l l  count, plt l telet  coui t  and blood smear were lnada on each of  3 b y s  of the 

week p r i c r  t o  i r rad ia t ion .  Fol loving i r rad ia t ion ,  these blood studies were 

made on week ( 3 a p  f o r  the  f irst  2 1  days und three times foy the  next week u n t i l  

the  28th day. Peri-Pheral blood s tudies  word a l so  mabs on som, but not a l l  of 

the dogs a f t e r  each cross tmnaf'usion. standard laboratory methods were uaed 

fo r  a l l  these &eterminations, 

The animls t o  be cross transfkssd were typed f o r  presence of the  canine 

"A' factor  in  t h o i r  erythmcytes a8 described by Christian, e t  al. (4 )  and 

Yew, et al. ( 5 ;  G c r q ~ t - i b k  donors and recipients  were chosen 80 a8 t o  

give A+ recipient  dq;; only A+ donor blood or  A- recipient  dogs A -  blood. 

Donor ' 6  cslls and recipient  '9 serum, and recipient  s c e l l s  and donor's Berum 

I- were croes -matche, C. 

L .J 

I- 

-- 
venipunctaree were car r ied  out using #13 needle inaerted i n  e i the r  

-. - I _  
r iph t  o r  lef% ,jugular vein end e #l9O polyethylene catheter  placed in to  the  

v e i n  for e distance fYom 1.0 t n  15 c m .  (depending on the s i ze  of the  dog), 
-?* 

ru 
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The cathetsrs f rom t h o  t w c  dogs were attached t o  a three-way stopcock by maria 

of  Luer-Lok Couplers and a 20cc syringe was connected t o  the  stopcock for  ex- 

changing the blood i n  20cc quantit ies until lOOcc had been croes transfueed i n  

each direction. All aDparatus was l ined with s i l icone previous t o  each cross 

transfusion. 

The pairs of animals t o  be radiated, one of which served a6 t h e  r e -  

c ipient  and the  other as a control, were exposed t o  3wr (approximately I;D80) 

delivered f r o m  a 1000 m General Electr ic  Indus t r ia l  X-ray unit  operated at  

3 ma wing a lead plano-convex f i l t e r  6 inch th ick  i n  the  center. Radiation 

was delivered a t  a rate of approximately gr/minute as measured by a Pictoreen 

chamber pr ior  t o  expoaure of  each pair of animals. The ta rge t  t o  skin distance 

wa6 35 incheu. 

Observations:  abl le I (page 19) s m r i z a s  the  treatment record, dog weights, 

estimated blood volumes, time required f o r  the  crose-tramfirsion, and day of 

daath . 
Mortality: 

a f t e r  x-ray exposure), while 2 of 3 of  t h e i r  control6 died (18th and 2 l s t  day 

poet-irradiation) . of d o e  cross -transfused during the  second poet-irradiation 

week, a l l  3 died (14, 16, and 15 days af'tcr x-ray), and a l l  three controls died 

(12, 20, and 21 days a f t e r  x-ray). 

O f  the dog0 cross-tranefmcd early,  2 of 3 died (10th and 14th day 

Hematology: 

of uniform hematologic: n f f e c t  on the donors and recipients  brought about by 

the  cross - t ramfuaicn.  

maphs'  1-v (page 20-24) aze presented only t o  i l l u s t r a t e  the lack 

Discussion: D3.i.v cros8-trmef'ueion for  f ive d ~ y s  W i n g  the  first or eecond 

week post-irradiation did not reduce the m r t a l i t y  of dogs subjected t o  an LD80 

of  t o t a l  body x-ray. No consistent majcr a l t e ra t ion  in  the hematologic s tudies  

on the Deripheralblood were detected. 
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Table 1 

Elood AT.  time 
m g  m. volume Of trans- 

‘I’reetaent G; * bod,, w t .  f’uo ion 

41-i~ Co.ntro1 19.21 m. 1630 cc 

41-1: Conor 22 .O 1870 

41-3 cont ro l  p .6$ 820 

41-c Control 13.85 1170 

41.-C Recipient 12.25 104 0 39 m i n  

Time died 
days pos t  
ra  di at  i on - 

20 days 

14 days 

12 days 

14 days 

21 days 

15 days 

~ L - c  Donor 14.44 1230 r T i ,  ( 
L a -  -.I 
_-- - 

-- * 9 9  47-A Donor 11.43 970 

j4b  47-A Recipi-en’c 11.7 1000 42 min 10 days 

21 days 47-A Conti-ol 13.41 885 

j?X 47-? Donor 1.1.90 1020 

r I , , ,  

c- VY 9 

24Q7 47-B Recipient 10.42 885 26 min 14 days 

~b1.7 47-7 Control iO.00 850 18 days 

23% 47-c mnor 9.20 780 

47-12 Recipient 9.99 050 31 min , 7 r - - .  

-’ -33 

2394 4742 Control 10.60 900 
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25. 

STUDllEs RELATIVE TO TBE EFFECT OF FIROMEN ON TRE mTJMBw AND TRE 

PHAGOCYTIC ACTIVITY OF I;RMOCYTES OF IRRADIATED AND NORMAL DOGS, 

AmD OF Om MAN 

bY 
M. Ingrm, M. Adams, L. Coonan, G. Nielson, D. P i a t t ,  & G. yettewich 

Re6ults of s tudies  relative t o  the  e f f ec t  of Piromen therapy on the 

leukocyte picture  and phagocytic a c t i v i t y  o f  leukocytes in dogs and i n  one 

nan a r e  presented i n  tab la  form and discuseed br ie f ly .  

The dog experiments include final r e su l t s  of an experiment reported 

i n  an e a r l i e r  (?uartarly Report in which phagocytic a c t i v i t y  was compared in 

two groups of do@ following whole body exposure t o  300 r of 230 rn x-ray. 

One of the  ~ P O U P E  received intravenous Piromn therapy throughout the  post- 

exposure period. 

1. 

The r e s u l t s  indicate that : 

I r rad ia t lon  with 300 r produced a decrease in phagocytic a c t i v i t y  of 

leukocytm3 one weak a f t e r  exposure. This e f fec t  i s  not observed i n  pirombn 

t r e a t e d  dogs exposed t o  a l i ke  dose. 

2 .  Pha&ocytic a c t i v i t y  returm t o  normal before the beginning of hemapoietic 

recovery as indicated by leukocyte counts. 

3 .  The magnitude and direct ion of pOSt-eXpOEUre trend6 of' leukocyte counts 

of  i r rad ia ted  dog8 a re  not markedly affected by the intrnvenoue administration 

of Piromsn In the  doses used i n  the experiment. There is perhaps a a l igh t  

increase i n  absolute granulocfie counts of normal dog8 t r ea t ed  with 47 of 

Piromen i .v .  3 times a week. 

phagocytic a c t i v i t y  increased gradually in the pat ient  t r ea t ed  with 

intravenous Piromen for a period of  approximately 7 months. There was no 

increase i n  the  morning leukocyte o r  absolute granulocyte counts throughout 

t h i s  period. 

* * * * *  UR 02013 



26. 

The 'effect of expoaure t o  300 r of 250 Izvp x-rays on the phagocytic 

a c t i v i t y  of  leukocytes has been reported i n  preliminary form i n  an e a r l i e r  

Quarterly Report. The present report  preeents additional information ob- 

tz ined from the same studies  and the  resul t8  of s e r i a l  obaervatims on phago- 

cy t ic  a c t i v i t y  of the leukocfies of a young man t rea ted  with Piroman* fo r  a 
r -  I 

period of tipproximatab 7 months. -_- - 

,The C . _  * @og studies  consisted o f  two experiments. In the  first, which waa 

reported "AhC i n  - the  ~ - e a r l i e r  Quarterly Report, 4 control blood studies and om 

phagocytosis determination were. done on each of 4 dogs . 
ceived'a single whole _body axpooure t o  300 r of 250 IQ? x-rays. 

post-exposure .A- i period leu@c,yte counts (duplicate) and d i f f e ren t i a l  leukocyte 

counts ybxe done 3 t i m e s .  . . - _  a-week, . on MondaT, Wednesday and Friday. On Wed- 

nesdap" &he ,red blooC - .  c e l l  - .. count, ._ ._ hemoglobin . and hemtocr i t  were a l so  aS- 

termined. Two of these i r rad ia ted  dog6 received 2 micrograms -. 1 . of Piromsn. 

intravenous& each Mxdzy, Wednesday and Friday, while the other two dogs 

Each dog then r e - .  

W i n g  the 
4. .  - 

.\- - . 

- 

served as corizrols a d  received no pirombn. 

on each dogs blood once a week (Tuesday) f o r  4 weeke following exposure, 

phagocytosis studies w e r e  done 
A i € L - .  * -_  -._. 

and omc. final phagoc,vtic study WELL; run 6 weeks after exposure. The method 

ueed t o  study phagoc,ytosis is presented in  de ta i l  i n  the e a r l i e r  Quarterly 

-2.. . 

Report,.-._-The first experiment, indicated t h a t  doses of two micrograms of 

Piromes.3 . t b s  a we$k ai& rn? ,aI"fecC, the  leukocfie picture .  

expsrimgnt xes d&sI,gied tc ,+.+sm.ine . . _  whether. or not larger doses of piroman 

might have some effect.,. , Ph?gocYt;osis studies,  however, were not car r ied  out. 

SLY dogs were sV.?.:-.:L i n  t h i s  second experiment. 

.,.J;., . . 

The second 
A - t -  L - - .. - _.-. .I. . .  - .  

ri*-.. . - - .  . . .. 

. .. . .. - 

During the control period 

+ The 'spelling of  thi!o tm&. name has only recently bean changed from Fyrorobn 
t o  P f r o m n .  

ik Kindly made available 57 the manufacturere., Waveno1 raboratories . 
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27. 

each dog had eight  blood studies  consisting of erythrocyte counta, leukocyte 

counts, d i f f e r e n t i r l  leukocyte counts, a8 well as determination of  henoglobin 

and hematocrit. 

periment and two of the i r rad ia ted  do@ as well  a s  two non-irradiated dogs 

received 12 micrograms . -  of piromen intravenously each week i n  3 equal hoses 

of 4 micrograms each. - .  Theso doses were administered on mnday, Wednesday, and 

miday  f o r  .- 6 weeke. ~ . 

I3m.r of the  SIX dogs were i r rad ia ted  a6 i n  the  f i r s t  ex- 

,. 

- .  Blood count8 were done according t o  the schedule used i n  

the  first experiment. - _  
Studies r e l a t ive  t o  the  e f f ec t  of piromen on the phagocytic a c t i v i t y  '... . . . . . - . . .  , -. 

of h-n . . .  leukocytes were cEuTied out on a.26 - year .-- old  man, S . B .  with amyo- 

t rophic  l a t e r a l  sclerosis." 

3 consecutive.days . .- before the  ine t i t u t ion  of yirornsn therapy, and at ir- 

rSgUlar  intervale thereaf te r .  

control  phegocytoais studies were carried out on 

Throughout most of the 7 month treatment period, 

Piromsn, w a s  administered htravenoualy . . .  -. h amomts . _ .  . of  about . .  5 microgram' . .  3 .<,.. . .. __..> . . . . _ _  . . . . 

time. a week. prom t i m a  t o  time, however, depending upon t h e  c l i n i c a l  course 

of t he  pat ient  a8 well  as upon his response t o  mdication, dosage was a l tored  

S l i g h t l y ,  and fo r  one 3 week period approximately midway in the  C O W ~ ~  of 

...*. - . - _ _  . 

. -  \. ~. . 

therapy, piromen was discontinued. 

Results : 
* I . .  

Survival: 

Leukocyte t rends:  .The intravenous administration of piromen in  doses of 

A l l  dog3 survived throughout the S ~ X  weeks experimental period. 

2 o r  4 micsograris 3 -times a week appears t o  have had no w k e d  ef fec t  on the  
* L  . . ... . e  ~ 

post-etxposure trends of  the leukocyte count6 of i r rad ia ted  dog8 (Tables I, 11, 

I11 and D) . 
. - .* ._ 

rt also  .appears t o  have had no marked e f f ec t  on the leukocyte . .  

. ,  
The opportunity t o  
cooperation of the 
Paul Ga;rvey. 

i 

study t h i s  pat ient  stems f'rom the in t e re s t  and kind 
pat ien t ' s  family and of h i s  attending physician, ID?. 
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picture of two normal dogs except fo r  a posoible incroaso i n  tho 

t o t a l  leukocytss and absolute &ranulocflcn. 

a b o l u t o  eosinophil and absolute lymphocyte counts are of about tho same 

mgnitude 8s the  vcr ia t ions observed Win& the  control  poriod. 

Oboervod vrr ie t ions in  the  

'?JI t h i s  respect it i o  also interesting t o  noto tha t  tho administration 

of riromen t o  the  pz t ien t ,  S . 3 .  did not increase tho morning ("basal") 

leukocfio o r  aboolute granulocyte count during the  period of approximately 

7 months covored by the  present report .  

E-tfcct Dn phztgocytosis: 

determining tho percentage of' granulocfies and monocytes vhich have zctual ly  

pha&cytlsed sacchnrcted iron* after 40 ninutea incubation with t h i o  m t e r l a l  

- - % . -  

The yhagocytic ac t iv i ty  of leukocyte0 is manurod by 

at 37.5' C, ac,ording t o  the  procedure doscribed i n  thc  e a r l i e r  Quarterly 

RepcoiJE"; 

&tr obtainsd during the first four weeks of t he  first dog oxperincnt 
,.: .-1 were presontod i n  preliminary form i n  tho ozr l ier  w e r t e r v  Report, a t  vhich 

tine. th examination of blood t3meara was not completed and it wao s t a t e d  

t h a t  the  f i v e s  yresented were subJect t o  revioiono. Tho final raoul t s  are 

prefientcd a t  th io  time in  Table V. 

Tho data o t i l l  apyem t o  indicate CF depreosion of 3.oukocytic phago- 

C J - ~ O S ~ Q  ' in  i r rad ia ted  dogo durinc the  f i r a t  post-oxposure week. 

t rea ted  dogo did not ahow thl-s chango. 

Tho Pirornen 

,'21 notod in  the  previous r e p x t ,  tho 

docrokoe 3.n phngocgtosio did not pergis t  l;hroughout t h o  period o f  dopression 

of  t he  loukocyto count, but rcturnod t o  normal two wedis nf'ter oxpooure . 
There .I;- no read,y explanation f o r  t he  dcpresoion of phagocytic ac t iv i ty  

, -...-- . 
observed in  both groups 6 weeh ef'ter exposure. It is expected t h a t  t h i s  

* The comerc ia l  preparation p o f e r r i n  MSCI used. 
the courtesy of  the  mnufacturors, Shsrp E: Dohrm, Inc . 

This was supplied throudi - _--- 
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w i l l  be studied fur ther  i n  the  near f'uture. 

Fbr the  sake of comparison it may be noted tha t  four phagocytosis 

studios on each of two n o m 1  l i t t e r  mate dogs over a period of  approximtely 

one month show average deviations of 7.6 and 11.3 (average 9 . 5 )  when the  average 

~ a l u e ~  a re  a r b i t r m i l y  adjusted t o  100, as were the control period velues i n  

t h e .  experimental groups. 
- . .  . 

* Studies r e l a t i v e  t o  the  phagocytic a c t i v i t y  o f  the leukocytes of 

yat ient  S.B.  indicate a slow but raLatively steady increase i n  phagocytic 

a c t i v i t y  throughout the course of Pirombn therapy, seaching a r e l a t ive ly  s table  

leve l  after approximately 4 months of therapy. 

one 3 week period appears t o  have had l i t t l e  e f fec t  upon yhagocgtic ac t iv i ty  

Discontinuing t r e a t m n t  f o r  

(Table VI) .. * ' 

Discuesion: 

.Al'thou& t he  procedure fo r  determining the  phagocytic ac t iv i ty  of 

le@dytas is arbitrary and is m e n t l y  in a state of development, observetiom 

preaanted here indicate  that Piromen is capable of incraasirq the  phagocytic 

a c t i v i t y  of leukocytes . 
-. .In i r r ad ia t ed  dog8 t he  e f f ec t  of Piromn' therapy wa6 that of maintaining 

phagocytic a c t i v i t y  at  about normal levels during a period when the phagocytic 

ac t iv i ty .  of le*cytes of non-treated dogs was bpressed .  How piromen exerts 

t h i s  e f f ec t  is not clear. 

on the  Yet lCU~oe~dothel iQl  system generally. This general concept, however, 

is  d i f f i c u l t  t o  define oxactly as well as study experimentally. 

It has been reported t h a t  piromsn has a specif ic  e f f e c t  

Studies 

designed t o  datem;line whether o r  not the observed e f f ec t  represents a di rec t  

effect  on leukocytes a r e  expected t o  begin in  t h i s  laboratory i n  the very near 

f'uture. The r e l a t ive ly  em11 difference between the piroman t r ea t ed  and the 

non-treated i r r ad ia t ed  dogs was observed on a regime of only 27 3 times a 

week. Phagocytosi~ was not studied i n  the second experiment, end should be 

UR 02017 



investigated when lzrger  doses are administered t o  determine whether o r  not a 

greater e f f ec t  could be achieved. 

the e f f ec t  of Piromen on leukocytic phagoc,vtosie i n  normal dpgs. 

Studies are now i n  progress t o  datermine 

mukocytic phagocytosis i n  the  pat ient  t rea ted  with Piromen over a 

period of  7 months shows a gradual increase apparently r e l a t ed  t o  t h e  cumulative 

dose. In t h i s  instance it is in te res t ing  t h a t  interruption of piromen therapy 

fo r  3 weeks did not r e s u l t  i n  a depression of phagocytic ac t iv i ty .  This long 

term e f fec t  of  the drug has been noted in responses other than phagocytic 

nct>vi$y. In f ac t ,  the  charac te r i s t ic  pat tern of the therapeutic responee 

in,  for  example, a l l e rg i c  conditions, is said t o  consist o'f an init ial  bene- 

f i c i a l  effect  requiring doses once o r  twice a week fo r  a few weeks after 

which the  i n i t i a l  gains a r e  maintained with much lees frequent doses - 0.6. 

once a month. 

The increase in peripheral  blood granulocytes i n  normal do@ t r ea t ed  

'with pirolnen is  i n  agreement with reports  o f  other investigators who have ' . 
observed stimulation of myeloid hematopoiesie and extramedullary qyelopoieeis 

I 

i n  Pirombn t r ea t ed  animals. 

wae observed i n  i r rad ia ted  doga t r ea t ed  with Piromn may simply r e f l e c t  in- 

The f a c t  t h a t  no increase i n  granulocytopoiesis 

a b i l i t y  t o  respond t o  the  granulocytopoietic stimulus of Piromn. 

expect .that the  lczrkedly &pressed leukocyte count pes BO would be a strong 

s tudies  

One would 

-- 
Y .  - stimulua t o  make new leukocytes i f  the  animals were able t o  do so.  

using. larger  doses of Piromen w i l l  help determine whether heavily i r rad ia ted  

dogs are t o t a l l y  i;m5le to respond further or  whether the added stimulua in 

the experimer;ts rsported here was simply too small. 

Bibliography 

1. ~ngrsm, M. m d   dams, M. u. R .  205, p. 48 (1952). 
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Table V ' 

r 

Radiated 

(2 

rg"" iromen 

Leukocyte phagocytic Activity 

(ne-exposure value for each 
dog adjusted t o  100) 

2 week8 

104 

124 

3 weekt3 

98 

I20 

4 weeks . 

101 

108 

6 weoh'  

79 

73 
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36.  

Table VI 

EFFECT OF PIROMEN ON PiiAGCCYTIC ACTIVITY OF HUMAN LmMOCyTES (Fatient S.B . )  

Cumulative Dose Phagocytic Activity 
Date (micrograms ) (average control  value adjusted t o  100) 

3-4-52 O (control)  94.6 

3-5-52 o (control)  

3-6-52 (A.M. ) o (control)  

3-6-52 (P.M.) 2 

3-12-52 14 

4-16- 52 64 

4-18-52 70 

4-23-52 75 

4-25- 52 78 

4-28-52 8 1  

5-1-52 84 

5-7- 52 90 

102.0 

103.4 

148.7 

95.1* 

142.8 

113.2 

133.5 

135.2 

194.1 

170.4 

171 09 

5-9-52 93 148.9 

5-16-52 1.08 187.0 

5-23-52 108 Off Firomen a f t e r  dose on 5-16-52 160.9 

6-6-52 108 172.4* 

6-7- 52 109 Piromen therapy s ta r ted  again 

6-20-52 126 199 0 

6-30 - 52 134 191.9 

7-3-52 147.2 

7-11-52 171.. 3 

196.3 

227.4. 

209.5 

214.2 

JC Patient receiving sk in  t e s t s  t o  determine sens i t iv i ty  t o  cer te in  hormones. One 
PhagocytosLs studies discontinued u n t i l  t h i s  variable eliminated. 4+ reaction. 

* Average of 4 runs during day; average deviation 5$. 
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A WEW AND SIMPLE: DRTEREXTlXL MORPHOLOGY STAIN 
FOR SPERMA!TOZOA 

George W. Casarett 
by 

. .  

ABSTRACT 

The formula, procedure, and staining r e s u l t s  f o r  a new, improved, 

simple, and rapid d i f f e r e n t i a l  morphology stain f o r  spermatozoa are given. 

This staining method has resu l ted  consistently in clear ,  undiatorted specimens 

with sharp d i f f e ren t i a t ion  of cytological structures.  

fluid is u t i l i z e d  and the  procedure contains a minimum of steps.  

A single  staining 

The method 

m y  be used with uniform success by personnel of l i t t l e  training. 

used on over.2,OOO samples of dog semen with consis tent ly  good results and 

It has been 
t 

gives equally good r e s u l t s  with human specimens. 

* 
Introduction: During t h e  pas t  three decade6 the  importance of physiologic 

and morphologic .study of s p e m t o z o a  in problems of infer t i l i ty  has become 

increasingly emphasized. Greater importance i s  being attached t o  the  morphology 

of spermatozoa-in t h e  evaltmtion of semen and of the hea l th  of the spermatozoa. 

For such evaluations it is necessary t h a t  f ixa t ion  and s t a u  of' spermatozoa 

r e s u l t  consis tent ly  i n  c l ea r ,  undistorted specimens whose pa r t s  a r e  distinctly 

d i f fe ren t ia ted  from one another, preferably by dlfferences in color as w e l l  as 

by differences i n  densi t ies .  

nucleus and cytoplasrn or  acrosome, neck and neck granules, sheaths and body 

substance, should be obtained f o r  routine morphologic study. 

A good d i f fe ren t ia t ion  of c e l l  and nuclear membranes, 

I 

Mucus coating and other protein substances present problems in the  

s ta ining of spermatozoa. 

intensely enough t o  d i f f e ren t i a t e  s t ructures  sa t i s f ac to r i ly .  

involves the  f a c t  t h a t  t h e  mucus of the  semen is stained by many dyes, resu l t ing  

Many dyes do not e a s i l y  penetrate or stain spermatozoa 

Another problem 

1 ^ ' f  ' 1 i r k , )  
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i n  a cloudy background obscuring the  v i s i b i l i t y  of spermatozoal s t ructures .  

When this 16 the case, 80x1~ invest igators  (e.g., Williams e t  a1 (1)) remove 

the  mucus with a solEtion 0: chlorozene before staining, while others 

(Isen%erg (2)) wash the  spermatozoa wtth sodium bicarbonate and sa l ine  solutions. 

Other staining techniques leave t h e  mucus unstained, however. Another problem 

is that of avoiding distortion of s i z e  and shape of morphologic s t ructures  by 

washingXlnide and by unsuitable methods of fixation. 

For routine wtudy of sperm morphology i n  laboratory, c l i n i c ,  or  medical 

ofYfce i t f i6 ;des i rab le  that  the qua l i t i e s  of a good spechen  be obtained 

-- cmsistent- lx  'by means of a simple and rapid staining technique u t i l i z i n g  

only one s ta ining f l u i d  and a minimum of procedural steps.  
I 

The procedure 

described fulfils these c r i t e r i a  even when used by Bn inexperiencedtechnician. 

As a pa r t  of t he  preparation fo r  a ten-year program of study of 

sperxnat&i&, th i s  author experimented with t h e  published techniques f o r  

staining spermatozoa. 

vnria.X&'-&,-on the  who1e;unsatisfactoz-y f o r  the problems at  hand. 

satisfaetbry stain- techniques were among t h e  more complicated, 1engtb.y or 

d i f f i c u l t - .  procedures imluding  t&Se GO Williams e t  a1 (I), Isenberg (2), 

C a r y  ana Botchkiss ( S i ,  Neaker ( k ) ,  Gelarie ( 5 ) ,  Holbert ( 6 ) ,  and Poll.& 

%e r e s u l t s  obtained with the simpler metbods were 

The more 

and Joe l  (7). The staining react ions i n  many of these methods are de l ica te  

and necesBZt-ste prec2sIoa of technique i n  oraer t o  obtain invariable results. 

Since a simple a d  rmia t e c W q u e  giving uniform and excellent results was 

needed f o r  t he  e;cti.mi*~~- recearch program a t  hand, t he  author entered upon a 

program of experimecaation which led t o  t h e  development of t h e  follawing 

satisfactory d i f f e r e n t i a l  staining f lu id  and technique. The technique is 

simple snd rapid and gives uniformly a high d e p e e  of c lear  and sharp 

I 

differezit lation of morphologic charac te r i s t ics  with a midmum of distor t ion.  
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With the use of the  s t a b  as described below, the folia different ia t ions 

are made i n  spermatozoa (see t ab le  1). 

Tp33LE1 

Stain Different ia t ion in  Spermatozoal Structures 

Sperm Structure '  .. - 

- .  - 
Galea capities, 

Cell membrane 
. .  

Buclear menibrane ( she l l )  . -  

Acrosomc 

Eucleua 

Eeck 

+<.,- .- Middle piece;-. ' .._ . 

Axial. filament . 

Sta in  Reaction 

Pale bluish-gray; sharply outlined 

Bluish-gray; sharply- outl ined 

Bluish-gray; sharply outlined 

Slate  blue 

Pink 

Sharply outlined (dark blue);  
colorless inside 

Dark blue 

Sheath dark blue; center dark pink . 

Dark blue 

Dark blue 

There is  a tendency f o r  abnormal forms of spermatozoa t o  stain more 
L- r. 

densely than the normal f o m .  
A * -  

Formula and Preparation of Staining Fluid: 
- ,  

5% aqueous an i l i ne  blue (water soluble) 

1$ aqueom solut ion of phenol 

2 pa r t s  
L. 

5% aqueous eosin b lu ish  (water and alcohol soluble) 1 par t  

1 p w t  

Prepare the  above stock solutions of the dyes and phenol i n  d i s t i U e d  

water and f i l t e r  t he  dye solutions.  

t o  the proportions given above and f i l ter  into dropping bo t t l e .  

Prepare staining f l u i d  as needed according 

The s ta ining 
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. . . . .  - .-. . 
5 .  

.. ; 2; .. ,;':. .. -* '1 y .. : -.-{-. ';":', - . ;--I,. . . . . . . .  

Prepaze a th in ,  even smear of f r e sh  semen on a clean, dry  

s l i d e  gr coverslip and allow t o  dry In air .  Since a high ............ _.____. _ _  _. I- . .  - - _ _ _  

-:--' ; 
1 .  

viscosi ty  prevents thin . - .  spreading, t he  semen - _ _  should be allowed - -- _ _  __  - - 

t o  stand u n t i l  it becomes l i q u i d  (30 t o  60 minutes). 
.......... t- __  - .. - ....... - __ ... - . -. .- 

2. F i x  f o r  3 minutes by f1ood-h.g ' k t h  5O-.5O etwl- al.cohol-ether 

solution. Dry i n  air. 

. . .  _. . - .-" -.. $. . ..: - . . . . . .  , . .  ;. ... 
J- ___. . , . .  ... . 

i 
t 

' .,I The staining f l u i d  and procedure have been used i n  semen s tudies  on . 
I 

Over Z,W'-aamples of dog semen with uniform success. The method has been 
I 

t e s t ed  with human semen specimens and was found t o  give equally good results. 
. .  

S m :  The f o r m l a ,  procedure, and staining re su l t s  f o r  a new, improved, 
L -- --- - - - - - - __ . _. - - - -_ . -  , 

simple, and rapid- different ia l  morphology stain f o r  spermatozoa a re  given. 

This s ta in ing  method has resul ted consis tent ly  in c lear ,  undistorted specimens 

wlth sharp di f fe ren t ia t ion  of cytological struct&es.  A single s ta in ing  f l u i d  

i s  u t i l i z e d  and the procedure contains a minimum of steps. The method may 

be used with uniform success by personnel of l i t t l e  t ra ining.  It has been 

used on Over 2,000 saxples of dog semen with consistently good r e s u l t s  

1 - 

. - _  . 

- - I  

r 

and gives equally good r e s u l t s  with human specimens. 
. -  
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STUDIES OF F W H  BrJRNS: 
TFJE INI;’LUEmCE OF SPECTFUU QUALITIES OF TRE CARBON ARC SOURCE 

(A PRELIMIEARY FEPORT) 

Kelly &I. Berkley, Herman E. Pearse and H. D. King6hy 
by 

The p’nysicd., biological,  histological,  an2 s t2 t i s t icaL methods used 

t o  produce and evaluate high intensi ty ,  Slash duration burns a re  b r i e f ly  

discussed, A modification of the spectral  dis t r ibut ion of the  6ource by 

Pyrex glass is  used. 

sever i ty  but approximately . .- . the  same i n  depth of damage. This reaction is 

b r i e f l y  discussed, and i s  f e l t  t o  be due t o  the va r i ab i l i t y  of absorption 

of energy of d i f fe ren t  wave lengths. 

of other spec t ra l  character is t ics  a re  being studied and will be reported 

l a t e r .  

This modification produced burns of l e s s  surface 

The modifications covered by fi l ters 

Introduction: The physical factors  affecting f l a sh  burns have been 

the  primary consideration i n  t h i s  laboratory since 1947. Perkias, Pearse and 

Kingsley (1) studied the  time-energy relationships of burns produced by the  

carbon arc sourse i n  pigs, demonstrating that sur face appearance and depth 

could be correlated only at a constant exposure time. 

determine the ef fec t  on the  burn of removal of the u l t rav io le t  portion of 

Our purpose is to 

radiant er-era, a i t t e d .  by Yne c&r?mu arc 60urce. 

Methods : 

1. Physical.: Tae physical equipment used t o  produce these lesions 

consis ts  of an Anqy carbon arc  searchlight, modified by an e l l i p so ida l  mirror 

a6 described by Davis, KroldK and Blakney (2). The skin surface was exposed 

at  the  secondary f o c d  point of the mirror  through a t r a n s i t e  shield with an 
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aperture of 1.8 un. in  diameter. Energy levels were varied by movement of 

opeo-type diaphragms along the  oa t ica l  axis. 

The spec t ra l  charac te r i s t ic  of the energy was modified by the intro-  

duction of Pyrex glass, approximately 5 mm. in thiclmess, the plane face of 

which was placed a t  68" t o  the opt ica l  axis, which is used 8 8  a part of a 

recently developed monitoring system (2) , 
:.a:>,. - 

2. Biological: A6 in previous studies i n  t h i s  laboratory (1, 3), 

Chester White pigs, mesthet ized by dial-urethane, 75 mgm. per &,, adnM.6-  

tered intraperi toneal ly ,  were used. only the  flanks were used. 

3. 
i' i 

Histological: Biopsy specimens of the center of the les ion  
L ..- 

were fixed Bouints solut ian and stained with hematoxylin and eosin dyes. 
._ ~ - ' -.-: - 

4, S t & t i 6 t i C d  Methods: Systematic randamization was employed t o  
& 

determine the  s l t e  f o r  any cmbination of factors  used. By t h i s  method 

there is  aa equal probabi l i ty  of any combination falling in any posit ion 

on the animal. Furthermore, every 

times on each pig. Evaluation xa6 

stimulusl. 

;.c,*: ... .~ 

htj-; ..=*: 

L -  . .  

cmbination falls the  same nuniber of 

done withuut knowledge of the prevail ing 

Experiment: Chester White pigs were chosen of weight between 10.6 
- ",-... 

and 16.6 G.' After anesthetization the h a i r  was Cl06ely clipped and the  

skin washed and drieC. 

side of f& animals, producing 14-4 burns. 

technical inaccuracy. 

Three rows of six burns each were produced on each 

Two burns were discarded f o r  

Three i r r d i m c e  leve'rs, ~ ~ 6 ,  9.6 and 18.8 calor ies  per cm.2 per 
I.._. I- 

second were chosen. One-half second exposure t i~nee were used, thereby 
.v rl 
c dTY 

producing a radiant  exposure of 

half of the burns were produced 

duction of ' the  E'y-rex glass into 

1> 

1.3, 4.8 and 9,4 calor ies  per cm.2. 

unmodified and the other half by the  in t ro-  

the beam at  each irradiance. 

One 
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- E ' f ~ u r n a  yere evaluated. 24 hours &er exposure. Only those lesions 

which-showed visible signs of burning were examined microscopically. 

17 bibpsies were taken of erythematous buns, although 23 were produced. 

One hundred and nine burns were examined microscopically. 

Only 

Results: The grad- system, in which erythema is subch~sified by 

intensity of color, coagulation by extent and Intensity of whiteness, and the 

surface -phenamenon .of a steam bleb by surface extent is used (1, 3). 

d-wis burns are notably less severe when produced through a Pyrex glass 

platevhich absorbs the ultraviolet portion of the spectrum, 

On 

These results 

are 6hm in table 1. 

The microscopic criterion used is depth of damage of collagen, 

expressed as percentage of total thickness of the dermis. 

in the ocular of the microscope sided these determinations. 

A micrameter scale 

In most instances 

theW%arc&tion between damaged and undsmag;ed tissue described by Hogg, Payne, 

and Peartae (4) cou be determined within ten percent and in ~ X L  instances 

vith3n:'x) percent. 

depth of daaage is not significantly changed by eliminating the ultraviolet 

These results appear i n  table 2, which reveal that the 

-.. pofiGxl. 

Discwhim: A change in ths? spectral qualities of radiant energy 

will vary its penetration i n to  t b  skin, Ultraviolet radiation is largely 

absorbed in the epiSermis, whereas wlth longer wave lengths transmission 

increases.progrcssively. (5) 

differential transaisgim cau~es a change in . .  the gross appearance of the 

burn lesion, . The L m  Sistribution of energy in the .superficial layers 

produced by removal of the ultraviolet portion of the spectnrm by Pyrex 

g l a s s  caukes a shWt of the-frequency curve to less severe burns at 1.3, 

4.8 and .. 9.6 calories per em,*. A t  1.3 calories per the inclusion of 

ultraviolet yielded no burns. At 4.8 calories per cm.2 with ultraviolet, 

Tp+lo varying distribution as a result of the 
',r 3 j i: z:,.;* , . ------ --. . .- 

. .  . .  J32+;,.:''j ' 'I . . 
-----. - .  -_.I ...- . . _ . _  . 

* .  
.- .- . . I - . .  , . . 

1 I 3 !> i,j 2 (3 
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6% of th. burns ~ x d u c e d .  were 2+ severe. 

Vlck3, us bmis Were t h a t  severe, and 8% were 2+ m i l d .  

cm,2 with u l t rav io le t ,  almost one-ha= of t he  burns showed steam blebbing, but 

without u l t r av ic l e t  no burns showed blebbing. 

A t  the  same level, but without ultra- 

A t  9.6 ca lor ies  per 

This change in  the  severi ty  was not apparent microscopicaUy f o r  no 

iliffeGencE: i n  the depth 9f the  burns was seen by the technique used. 

Ii is  dwbtful that the delayed, f a i n t  erythema, produced by t he  un- 

mAifiea-carbcn arc source can be reproduced eas i ly  by radiant  energy of longer 

wave lengths obtained. 'by use of the Pyrex glass p la t e  which blocks the ultra- 

v io l e t  wave l ~ r g t h s  i n  the range 'i8oc) t o  3200 A". 

Further s tdies  a r e  being done to observe the  e f f ec t  of other wave 

lzngt6s'of the  carbon arc source on the  t h e m a l l y  damaged skin. 

Pf'Conclusions: - 
Placing a 5 mm, Pyrex glass  p l a t e  i n  the  beam of a carbon a r c  source S.Ti; 

removes Z c h  of the u l t r av io l e t  which produces a notable difference in  the 

surface appemmx-e of burns at radisnt exposures of 1.3, 4.8, and 9.4 calor ies  

per cm.2-in 0,5 second. 

2, Tkis cnange i n  the 6Sectra.l character is t ics ,  however, does not a l t e r  

the depth of t?x burr, ab 6.etermi.ned by the h is to logica l  technique used. 
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. TABU2 

SUMMARY OF MICROSCOPIC RESULTS 

I I I DERMAL 

I 
t I 

4 6  5 5 2  1 2 4  
23 

2 1 2 5 1  2 23 

1 1 0  5 4 2 1 2 4  
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Abstract of Paper Presented a t  the B ios t a t i s t i c s  Conference - Iowa S ta t e  Collsge 
h e .  Iowa June 16 - July 18, 1 9 p  

_ -  

APPIJCATIOIS OF SOIG MUUTVARIA'Z AmALysIS TECHNIQUES To DATA FROM RADIATION 
ExpERIMElq!rs . - -  

bY 
. .  

. . . . . . . . . . . . .  
,:>-.. i _..... - ... -..- . .ArthurM. Dutton 

- .- . 

Dsta fmn non-genetical rad ia t ion  experiments often consis t  of euccees~T0 

meamxwnts taken at in te rva ls  in time on each of several &male, The - .  01' -.. . I .  

experinenter l a  primarily in te res ted  In whether o r  not there are treatment 
~ , * ? ~ .  fZ&>. . 2 .  . 

e f f e c t s  re f lec ted  by these msaenrements. This paper (1) rev3ewe appropriate 
RoLri?T;;'::;LL! . . .  

e t a t i s t l o a l  methads f o r  analyzlag auch data, (2)-e-nes . .  
, ,  the aseumptione ... . . . .  . . . .  . .  . . . . .  . .  . . . . . .  Lm OO;L( '.:. :L -; ; . . . . . .  ._ . . . .  :.:..: . 

involved In' these . . . . . . . . . . . . . . . . . . . . . .  amlyees,  and (3)  exemplifies the calcalat lons . .  Involved by 
. .  -.f.T;frr3sAz7: . : .- . .  . . . . . . . .  _. ... .  -.. . 

ap=>l.yiw the t e c w q u e e  to ac tua l  rad ia t ion  data. 
P .  " _ .  Z-ZCl. :- ' ~ - .a 

The met general  method of ana lys i s  considered i s  that of the multi- - . .  - . .  . 1  - - .  e& ~4 LSfi. <.\ - '1 . .  - . . . . .  
varI8te anaJ.yeis of dispersion. The eUCCeSSiV0 obeervations on .. an . -  animal are 

coneidexled t o  be a simple pn l t lva r l a t e  -le: The total aum of squarae of each 

variate and the t o t a l  aum of products f o r  each pair of M a t e s  axe divided Into 

categories  for  treatments, error, e tc . ,  in a m e r  analogoua to the vell-knutm 

single  va r i a t e  ar@lysis of variance. An aypmpriate c r i t e r i o n  for t e s t ing  the 

null hypothesis of n@ treatment e f f ec t s  i s  the r a t i o  of two determinants. The 

aFpcnAmste d is t r ibu t ion  of this c r i t e r i o n  under the null hypothesis l e  

indicated In  the paper. 

The -del underlying this method of analysis i s  eIls;mined in detail In 

the paper. 

The me%hck~ cf analysis l e  applied (1) to the data fmm a weight-bee 

- sgperlment and (2) to  the data f r o m  a wound-healing experiment. In  the formar 
- 
, L T J  

gxperlment the data are succeesive weight losses  of each of several  r a t a  - 
\-. 

?- Ibd 

c- 

a'@jected to two non-lethal rad ia t ion  doses. 

@re successive wound areas of each of several rats aub3ected to a number of 

I n  the  lat ter experiment the data 
.--: 

xqdiation treatments, 
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Abstract of Paper Presented a t  the  Cincinnati Meeting of the b r i c a n  
Indus t r ia l  Hygiene Association A p r i l  24, 1952 

_ . _ - .  - Ecr:2.:\- - I I .  _ -  

BmOD FLUORIDE CONCENTRATIOE I N  DOCS EXPOSED TO HYDROGZN FIXJDRIDE 

F. A. Smith, D. E. Cardnsr, J. DeVoldre and H. C. Hodge 
bY 

+3?4@a33rs '_ .; c a LZA. 
. I  

&g,.rq;-?<3 : - ' - . *  L. '<.  . - . . 
value of 450 pg F/100kl after f o k  days of exposure. The concentration 

- - n  I ' x? 39--. 3- ..*.:. ,. -!. 
on the tenth e x p o r n  day. After termination of the exposnrce the concentra- 

I I  ... < .-. - - _ .  . 
tion decreaees rapidly during the - f i ro t  f ive  days and then falls mre 

_.- . . - _ *  ' ~ -.-.- -. 
a . -.*- ~ . - 2 ~ L i i  - ' . , e  _ _  . - 

S~OIKIJ thereaf te r ,  u n t i l  nearly nom1 concentrations a re  a t t a i n e d  by the 

: I .  r ::. '..,.'- : .. . . 
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Abstract of Paper Presented at the Cincinnati Meeting of the Amrican 
Industr ia l  Hygiene Association, April 24, 1952 

SELECTXD BLOOD Ai'.? URIXE CZAXG3S IN 
EXPE.RIME?!lT!U EERYLLIUM POISONING 

by 
Charles J. Spiegl 

!Cwo c l in i ca l  c r i t e r i a  of fe r  promise as indicators of toxici ty  result-  

ing from 'exposure t o  compounds of beryllium. The ratio o f .u r i c  acid t o  

creatinine in urine and the r a t i o  of phospholipids t o  cholesterol i n  the  

red blood c e l l s  o f  dogs increased from control values t o  levels  approximately 

two standard deviations outside the normal range. Although absolute concen- 

t r a t ions  of bo th .n r i c  acid and'phospholipids were often e r r a t i c ,  the use of 

creatinine and cholesterol as r e l a t ive ly  stable base-lines permitted the 

above observations t o  be made. 

Increases i n  the t w o  urine and blood ratios studied were obsemed i n  

dogs subjected t o  BeFa, and BeO, and BeSO4 administeredby inject ion o r  by 

inhalation. 

phospholipid/creatinine change noted i n  dogs. 

Inject ion of BeSO4 into rabbit8 appeared t o  ver i fy  the red-cell 
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Abstract of Paper Presented at the  J o s i a h  Macy, Jr. Foundation, 4 th  Con- 
ference on Metabolic In t e r r ek t ions ,  January 7-4. 1952, n.P. 

TBE 10s-BINDING PRWBEIES CIF CAR1cILAGE 
bY 

Eugene Boyd, W i l l i a m  F. Neuman, and Isaac Feldman 

\ 

Veal cos t a l  car t i lage  ahowed equal binding capacit ies f o r  sodium, 

calcium, and barium. 

content: indicating that  chondroitin su l fa te  w a s  responsible f o r  the  m o r  

This capacity correlated closely with the su l fa te  

portion of the binding, Phosphate.was taken up from solut ion only by 

car t i lage  containing appreciable amounts of cdcium, The binding of  

calcium by c a r t i l w e  was shown t o  be an ion exchange reaction. 
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,.-:- --  
Abstract  of the paper presented at the Forthwestern Bew Yo& Jo in t  Meeting 

December 2, 1951 

PXEUMOIA~OCBAPHY II\T T€UI STUDY 0.F BESPIUTORY DYSFuiJCTIORS 

of  the Aaerican Industr ia l  Hygiene Association, Rochester, Xew York, . 
_ _  

bY 
. - I  Paul E. Morrow 

c- ’ 

Fneumotachography per ta ins  t o  the measurement and analysis of respira- 
- -  

t o q  d r f  low dynamics. I n  recent years, pneumotachography has been applied 

t o  the stud;,. of normal human respirat ion and has been helpful  i n  wch prob- 
.? E;. . 
lems as the ‘design of resuscitative devices, and respiratory protective 

91. 

. ..- .. 

y&ygyy7---:- r ? * -  - - .r - L I  . 

devices. Many e f f o r t s  have been made t o  ascertain the usefulness of pnewpo- 
Ys:G:- 
kachography‘h the detection of pulmonery dysfunctions, Its r o b  i n  this 

2 c_.y:r. 

regard’is s t i l l  not cer ta in  but appears valuable, More recent developments 
eel:-. 81: * - 

i n  the f i e l d  of prieumotachography have indicated tha t  this method may. 
22- :. -. 

prove t o  be one o f  the’more valuable t o o l s  i n  the study of respirat ion i n  

laboratory animals, and it has indicated that respiratory k ine t i c  measure- 
srf,t ,--- - ’ 

rnents i n  man const i tute  a valuable supplement t o  exis t ing lung f’unction test8.  
..Fet~)CI^FX,;:’.- -_  I 

The modern pneumotachograph is generally an eledtronic assembly w h i c h  
- .  
L 

posaesses high sens i t i v i ty  and operates with a minimum resistance t o  the 
l?5,;.- . 

respirat ion 3: the subject PmperPy designed pnsumotachographs provide 
j -- 
accurate voiumetric data a l s o ,  and permit studies of mbulatory subjects 

a -  

, . -  . .... 
o r  in si tuzt ions w-kxe prcr.;c‘le o-ration is necessary, 
zr. i .  1 - .  
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, . .. Abstract . of Paper Presented t o  the American Society f o r  Pharmacology and 
Experimental Therapeutics - Madison, Wisconsin, September 8-10, 1952 

TBE EFTECT QF URANIUM-PRODUCED NEPHROSIS IN THE RABBIT ON THE URINARY 

by 
EXCRETION OF SODIUM FLUORIDE ADMINISTERED IN TBE DRINKING WATE3? 

H. C .  Hodge, 3’. A .  Smith, D. E. Gardner, W. L. Downs, and E.  A. Maynard 

Jjroups of 4 t o  8 adul t  male albino rabbits were maintained on purina 
= = S ? L - o - .  . - _ .  , . 

rabbitLChow (42 ppm F) f o r  for ty  days. 

given ta;p water (0.06 ppm F), the fluoride control group (4 rabbi t s )  and the 

uranium-treated group (4 rabbi t s )  were given drinking water containing 15 ppm F. 

The-urJanium-poisoned rabbits received 0.3 mg U/kg as uranyl n i t r a t e  subcutaneously 

a f t e r  14 days on the f luoride regimen. 

the p t e r  intake was reduced and a polyuria developed; both of these changes 

disappeared with the healing of the uranium injury. 

appeared and there was a s m a l l  increase i n  fluoride retention; both of these 

effects-disappeared on recovery. 

The control group (8 rabbi ts)  was 

& .. - -. 

. -  

I n  the acute phase of uranium poisoning 
c, . 

C i ,  

Amarked proteinuria also 

li, _. 

- e  -A, 

,During the en t i r e  experimental period the total f luoride ingested by the *e$es ,  - 
Control group was 246 mg per rabbi t ;  of t h i s  about 304 was retained. 

50% of the f luoride excreted i a s  r ia  the urine. 

ingested 437 mg F per rabbi t  acd retained about 45$. 

group each rabbi t  ingested on the average 269 mg F and retained about 4% of it. 

Of the fluoride excreted i n  these two groups about 1/3 appeared i n  the urine.  

Approximately 
-..A L, 

The f luoride control group 

In the uranium-poinsoned 

Although f luoride retent ion was increased s l igh t ly  during the period of 

acute uranium in juyv  t o  the kidneys, the increase was not l-. Moreover, 

during the en t i r e  experimental period which continued approximately 4 weeks a f t e r  

the  administration of the uranium, the over-all  f luoride retent ion was exactly 

the same as tha t  of the f luoride control group. 
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Abstract of Paper Presented a t  the AMWL Meeting 
Of the American Indus t r ia l  Hygiene Association, Radiation Division, 

Cincinnati, Ohio, A p r i l  21-24, 1952 

CYCLOTBOIV HAZARD3 AND THElR MANAGIMENT 

Herbert Mermagen 
bY 

The rad ia t ion  hazards discuesed have been divided into two groups: 

1. Thoee which w i l l  be produced during the operating period8 of 
cyclotrons and which are due t o  accelerated par t ic les ,  and 

Those which stem from induced radioact ivi ty  of target8 and 
other  metal parta of the  cyclotron tanks. 

v *  

2. 

..-- L 

- -  
two types of reactione giving r i e e  t o  neutrom during the operation of the 

shut-dam of the cyolotron. 

of diecussion of ahielding problem from the view point of radiat ion hazard8 

I l l ua t r a t ive  table8 a re  presented t o  famil iar ize  the  audience with 

--cyclotron, and a l s o  of induced a c t i v i t y  which w i l l  be preaent a f t e r  the 

.- 

The physical locatione of two cyclotron8 a re  preeented ge a baeia 

.-to pereonnel outside of the  cyclotron enclosures. . 

Method6 of approach toward the ellminat ion of  potentia 1 hazards are 
diecuesed in a manner which i s  apecific t o  the operation of the two 
Rochester cyclotrona. 

- I  

1. The evalulation of the magnitude of the poten t ia l  dangers 
from phya i c a l  meaaurement by meam of ionization chamber8 
in t e r n  of roentgen equivalent phyelcal, and 

Similar evaluations of biological invest igatione from data 
obtained on cyclotron operating and research pereonnel, as 
wel l  as ear ly  experimental finding8 on animals expoaed con- 
tinuoualy t o  the prevailing radiationa within the 130" 
cyclotron laboratory. 

2. 

.- 

The material  presented i s  applicable i n  a general way t o  moat 
cyclotron ina t a l l a t  ions. 

No attempt is made t o  discuea in d e t a i l  any technical i t iea ,  which 
a f t e r  a l l  might be too apecific and a l e o  variable in t h e i r  nature fo r  
other high-energy accelerators.  

UR 02044 



Report No. 

UR-201 

, -  .: .. 

UR-215 

Ti t l e  - 
Histopathology of Alpha Radiation from 
Internal ly  Administered Polonium 
(UITCLASSIFIED) 

.Issued: October 17, 1952 - 
A Formulation of the Injury, Life Span, 
Dose Relations f o r  Ionizing Radiations. 
-11. Application t o  the Guinea Fig, R a t  
and Dog 
(UITCLASSIFl3D) . - Issued: July' 29, 1952 

The Occurence of Lymphocytes v i t h  
Bilobed Nuclei i n  Cyclotron Personnel 

- Issued: July 1, 1952 

. .  

(rnCLASSIFIED) 

Subject 
Authors Category 

Casarett Health 
and 

Biology 

B l a i r  Health 
and 

Biology 

Irigfam * Health 
AdamS 
e t  al .. Biology 

and 

. -  
Quarterly Technical Report B l a i r  

(UNCLASSIF'SED) . 
Issued: August 12, 1952 

April 1, 1952 through June 30, 1952 - .  

The Relktionship of the Cell Surface t o  Rothstein' Metabolism. VIII. The Stimulation of Demis - 

Fermentation by Extracellular 
Potassium 
(UNCLASSIFZD) 
Issued: August 12, 1952 

Calcium Complexes of ATP and ADP and the i r  Significance i n  Calcification Neuman DiStefano 

i n  Vitro 

Issued: August 15, 1952 
~ T Z E 3 I F l X D )  

Health 
and 

Biology 

ueal th  
and 

Biology 

UR 02045 


