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s t reptokinase ,  w i th  or w i thou t  e-aminocaproic  acid) 
showed evidence of degrada t ion ,  excep t  for 1 sample  
where  the  IgG 3 p ro te in  was incuba ted  wi th  0.1 M e- 
aminocaproic  acid (figure 2). I t  t hus  seems t h a t  this  com- 
pound  can have  a p ro t ec t ive  effect  when  small  amo u n t s  
of p lasmin  are p re sen t  in the  sample,  as is p robab ly  the  
case for mos t  pur i f ied IgG 3 prepara t ions .  
In  conclusion, our resul ts  show t h a t  p lasmin  induces the  
same t y p e  of dena tu r a t i ve s  changes  in monoclonal  IgG 
prote ins  as seen dur ing  storage,  or af ter  incuba t ion  wi th  

reducing agents  s, conf i rming the  pos tu la t ed  role of th is  
enzyme.  The speed of the  react ion,  in our observa t ions ,  
was in t e rmed ia t e  be tween  t h a t  r epor ted  by  Connell  and 
Pa i n t e r  v and the  ve ry  slow degrada t ion  descr ibed by  
Skvari l  et  al. s. The a m o u n t  of enzyme,  i ts  s ta te  of ac t iva-  
t ion,  and  the  presence  of ac t iva t ing  or inh ib i t ing  subs tan -  
ces as c o n t a m i n a n t s  of the  IgG p repa ra t ions  m a y  be of 
re levance  in de te rmin ing  differences in the  ac t iv i ty  of the  
enzyme,  beyond  the  indiv idual  degrees of suscept ib i l i ty  
of each  IgG subclass.  
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Summary. The change  in radioi ron up take  in selected bone mar row samples  in i r rad ia ted  ra ts  is r ep resen ta t ive  of the  
to ta l  skeletal  up t ake  ollly if the  basel ine or rad iores i s tan t  up take  has  been sub t rac ted .  

Hols e t  al. 2 have  s t a t ed  t h a t  for a given rad ia t ion  ex- 
posure to  mice, t he  degree of reduced  59Fe up take  in 
var ious  bone  m ar row  c o m p a r t m e n t s  depended  upon  the  
par t icu lar  bone  under  s tudy .  This  confl icts  wi th  the  
c o m m o n  prac t ice  of using the  up take  of radioi ron in an 
ind iv idua l  bone,  e.g., t he  femur  or the  t ibia,  as being 
rep resen ta t ive  of the  e ry th ropo ie t i c  ac t iv i ty  of the  to ta l  
skeleton s . The s t u d y  repor ted  here  was des igned to  
examine  th is  confl ict  and to  seek a m e t h o d  for circum- 
ven t ing  it. 
Method. Female  Sprague-Dawley  rats,  weighing be tween  
170 and 200 g were used. The animals  were anes the t ized  
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total uptakes; B. Ratio of net uptakes. �9 Scapula; g,  Femur; 
A, Cervical spinal segements 1-5; &, Sternum. 

wi th  sodium pen toba rb i to l  and i r rad ia ted  th rough  the i r  
ven t ra l  surfaces, 4 a t  a t ime,  on a ro t a t i ng  table.  A 1000 
kVp General  Elec t r ic  Indus t r i a l  X - r a y  un i t  was used 
under  the  following condi t ions :  1000 kVp,  no addi t iona l  
f i l t ra t ion,  H V L  of 3.0 m m  Pb, and a t a rge t  to midl ine  
d i s tance  of 66.0 cm. The exposure  ra te  was 15.8 R/min .  
and  a t o t a l  who le -body  exposure  of 50 R was given. At  
va ry ing  t imes  pos t -exposure  and under  l ight  ha lo thane  
anesthes ia ,  the  animals  were in jec ted  via  the  femoral  vein 
w i th  5 txCi of 59Fe labeled ferrous c i t ra te .  6 h later,  the  
the  ra t s  were sacrif iced via cervical  separa t ion .  Approxi -  
ma t e l y  1 h pr ior  to sacrifice, 51Cr labeled red cells were 
in jec ted  via  the  femoral  vein. Jus t  pr ior  to  sacrifice, a 
25 [xl blood sample  was d rawn  f rom the  tai l  vein. This 
blood sample  was used to sub t r ac t  any  bone ac t iv i ty  
which  was due to  radioi ron in the  c i rcula t ing blood. The 
eviscera ted  animals  were ashed a t  595~ and  cleansed 
bone samples  were counted  indiv idual ly  in an a u t o g a m m a  
counter .  The da t a  were t aken  for 16 contro l  animals  and 
4 i r rad ia ted  ra ts  a t  each point .  An addi t iona l  24 ra ts  were 
i r r ad ia ted  wi th  exposures  of 700, 850 and  1000 R and  
the  59Fe up take  measured  a t  24 h pos t -exposure .  I t  has  
been  shown t h a t  w i th  exposures  of these  levels, the  up take  
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Net 59Fe uptake in control and baseline rats (% of injected ~gFe) 

Bone sample Control Baseline 

Scapula 0.617 • 0.20* 0.371 4- 0.022 
Femur 5.43 + 0.28 1.14 4- 0.06 
Cervical Vertebrae (1-5) 0.913 4- 0.034 0.301 =~ 0.016 
Sternum 1.05 • 0.04 0.172 4- 0.011 

* Mean 4- 1 SE. 
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of 5*Fe in bone  falls below the  COlitrol value b u t  shows no 
addi t iona l  r educ t ion  wi th  increasing exposure  4. I t  is 
a s sumed  t h a t  th is  r ep resen t s  ~~ t aken  up in s torage or 
o the r  r ad io res i s t an t  sites, and these up takes  will be 
referred to as 'basel ine ~ uptakes .  Therefore,  the  ne t  
up take  will be the  to ta l  up t ake  minus  the  basel ine up take .  
The results  will be p re sen ted  as two fact ions : t he  rat io of 
the  to ta l  up takes  of i r rad ia ted  to contro l  and  the  same 
rat io  of the  ne t  uptakes .  
Results. R a t  bones m a y  be d iv ided into 2 classes; those  
which  show a reduc t ion  in SSFe up take  following exposure  
and  those  insensi t ive  bones  which  show no reduc t ion  
following i r rad ia t ion  4. All of the  sensit ive bones  will be 
p resen ted  here.  The contro l  iron up takes  and  the  basel ine 
up takes  for these  samples  are p resen ted  in the  table  in 
t e rms  of pe rcen tages  of the  in jec ted  59Fe. A p lo t  of the  
f rac t ion of to ta l  cont ro l  up take  wi th  t ime pos t -exposures  
is p resen ted  in figure A. I t  m a y  be no ted  t h a t  among  the  
bones  considered,  the  femur  and s t e rnum show grea ter  
reduct ions  in up t ake  t h a n  the  scapula  or cervical  spinal  
segments .  This  is s imilar  to  the  results  r epor ted  by  Hol~2. 
However ,  when  the  ra t ios  of the  ne t  up takes  are p lo t ted ,  
as in figure B, these  differences in response of the  m i n i m a  
are reduced.  

Also, it  m a y  be no ted  t h a t  the  m i n i m u m  in up take  fo reach  
bone occurs be tween  16 and 24 h pos t -exposure .  This 
t y p e  of response  was no ted  for all radiosensi t ive  bones  
even wi th  differ ing dose ra tes  (8.2 R/min .  and  116 t~/min.). 
Who le -body  exposures  of 100 R and  300 R gave similar  
results .  The  only  no tab le  di f ference was a more  pro-  
nounced  m i n i m u m  a t  24 h pos t - i r radia t ion ,  and  a delayed 
r e tu rn  toward  no rma l  up take  values.  
Discussion. The up take  of ~SFe in the  femur  or t ib ia  m a y  
be considered as being r ep resen ta t ive  of t he  e ry th ro-  
poiet ic  ac t iv i ty  of the  to ta l  skele ton in i r rad ia ted  ra ts  as 
long as t he  basel ine ac t iv i ty  has  been  sub t rac ted .  The 
min ima  in up take  in th is  s t u d y  occur earlier t h a n  those  
repor ted  by  Hol~ et  al. However ,  o thers  have  repor ted  
m a x i m u m  responses  a t  24 h pos t i r r ad ia t ion  5,s. This 
difference m a y  be due to the  mode  of inject ion.  Hol~ used 
an in t raper i tonea l  in jec t ion  route  while an in t ravenous  
rou te  was used in th is  s tudy.  
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Summary. A formula-def ined  die t  (diet 3, table  1) ac ted  as an a d j u v a n t  in the  response  of the  i m m u n e  s y s t em to SRBC 
in the  rat .  Similar  m i n i m u m  and m a x i m u m  a n t i b o d y  levels were measured  in bo th  males and  females.  In  t he  males, the  
m a x i m u m  was reached  wi th  die t  3 alone while females  requi red  the  c o m p l e m e n t a r y  act ion of d ie t  3 and L P S  m R  595. 

A s ex -dependen t  e n h a n c e m e n t  of the  up take  of t r i t i a t ed  
t h y m i d i n e  (aH-TdR) by  hematopo ie t i c  t issues has  been 
repor ted  when  ra ts  were fed cer ta in  formula-def ined  
diets  ~. Those resul ts  sugges ted  t h a t  such formula-def ined  
diets  could also affect  the  response  of the  i m m u n e  sys t em 
in a sex-re la ted  manner .  
We now repor t  t he  effect  of e lementa l  d ie t  3 3 on the  
response  of the  r a t  i m m u n e  sys t em to sheep e ry th rocy t e s  
(SRBC). The compos i t ion  of the  diet  has  a l ready  been  
descr ibed elsewhere *. A n t i - S R B C  a n t i b o d y  levels were 
measured  in the  se rum of male  and virgin female Sprague-  

Table 1. Detailed composition of diet 3 

Grams per 100 g 

Casein hydrolysate 12.560 
Sucrose 46.839 
Corn syrup solids (glucose oligosaccharides ) 16.812 
Long-chain triglycerides 11.982 
Medium-chain triglycerides 2.997 
Tapioca starch 5.234 
Minerals 2.611 
Free amino acids 0.384 
Choline chloride 0.028 
Water 0.553 
Sodium citrate hydrous 0.656 
Potassium chloride (from casein) 0.248 

Dawley  ra t s  6-7 weeks old, fed e i ther  the  e lementa l  d ie t  
or Pur ina  l abo ra to ry  chow. In  addi t ion ,  we inves t iga ted  
to  w h a t  e x t e n t  d ie t  and sex mod i fy  the  a d j u v a n t  effect  of 
l ipopolysacchar ide  (LPS) m R  5955. 
R a n d o m i z e d  groups  of 6 an imals  were  fed as  previous ly  
descr ibed 4. SRBC s were r e suspended  a t  a 1:10 di lut ion in 
p h o s p h a t e  buffered  saline (PBS) and  in jec ted  i.p. (1 ml, 
a p p r o x i m a t e l y  l0 s cells). L P S  was  p repa red  in P B S  and  
40 ~g in jec ted  ip s imul taneous ly  to SRBC. A n t i - S R B C  
an t i b o d y  c o n t e n t  of se rum was de t e rmined  by  passive 
hemagg lu t ina t ion  7 days  later.  
Resul ts  are p re sen ted  in tab le  2. In  controls  fed l abora to ry  
chow, b o t h  males  and  females  had  comparab le  an t i -SRBC 
a n t i b o d y  levels. R e m a r k a b l y  h igher  levels (by a factor  of 
23 on the  average  in the  males  and  7 in the  females) were 
found in animals  fed die t  3. By  cont ras t ,  L P S  was found 
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