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Summary. IgE  levels in chi ldren 5 to  15 years  of age were m u c h  higher  t h a n  in the i r  parents .  The high I g E  levels m a y  
result  in pa r t  f rom a compensa t ion  for low IgA levels in chi ldren and in p a r t  f rom in tes t ina l  infes ta t ions .  

Immunog lobu l in s  I g E  and igA have  the  proper t ies  in 
c o m m o n  t h a t  b o t h  are synthes ized  in submucosa l  ceils 
and  b o t h  are secreted along the  mucosa  and secre tory  
g lands<  The major  func t ion  of IgA is assumed to con- 
cern the  defense of m e m b r a n e s  of the  resp i ra to ry  and the  
gas t ro in tes t ina l  t rac t .  A l though  no beneficial  funct ion is 
as ye t  known  for IgE,  i t  has  become of obvious  in te res t  
to allergists.  A popula t ion  s tudy  has p rov ided  evidence 
for marked  e levat ion of IgE  levels in chi ldren.  This  
evidence is summar ized  in th is  repor t .  

Serum samples  were ob ta ined  f rom normal  members  of 
families of the  Black and  Whi t e  popula t ions  of Virginia as 
descr ibed in detai l  e lsewhere 2. Famil ies  for the s t u d y  were 
ascer ta ined  th rough  the  Medical College of Virginia 
Hosp i tM records  by  select ing mothe r s  of blood group 0 
who were there  for delivery,  and  who at  t h a t  t ime were 
marr ied ,  had  a t  least  3 chi ldren and l ived in the  c i ty  of 
R i c h m o n d  or sur rounding  counties.  The families were 
originally selected in connect ion  wi th  a pro jec t  on AB0 
hemoly t ic  disease of the  newborn  and  the  var ia t ion  of 
i soant ibodies  an t i -A and  an t i -B  levels% A to ta l  of 369 
individuals  who were member s  of 59 families were in- 
c luded in the  p re sen t  s tudy.  IgE  was measured  by  the  
commerc ia l ly  available 1RIST tes t  (Pharmacia  Labora to -  
ries, P i sca taway ,  N J) and IgA was de t e rmined  by  radial  
diffusion p la tes  (Helena Laborator ies ,  Beaumont ,  
Texas) 2, < The I g E  and  IgA levels according to the  age of 
the  indiv idual  are shown in the  Figure.  I t  shows t h a t  IgA 
and  IgE levels were h igher  in Black Amer icans  t h a n  in 
W h i t e  Americans ,  as was also the  case for IgG and  IgM 
levels 2. 

The Figure  shows t h a t  I g E  levels increased very  rap id ly  
ear ly  in ch i ldhood and reached  a m a x i m u m  be tween  5 and 
10 years.  La t e  in chi ldhood,  the  IgE  levels decreased 
rap id ly  to  a fair ly s table  adu l t  level. For  the  individuals  
5 to  19 years,  t he  m e a n  I g E  level was 711.5 (In 5.80 
0.12) and  299.8 (ln 5.80 • 0.12) for Blacks and Whi tes ,  
respect ively .  The cor responding  values for individuals  
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Serum IgE and IgA levels in International Units (IU/nfi) according 
to age of the individuals. The dots and triangles represent the means 
per dedade for individuals 20 years of age and older and for shorter 
intervals below 20. 

20 years  of age and  older  were 208.6 (ln 4.77 ~_ 0.13) and  
151.4 (ln 4.39 • 0.14). S ta t i s t ica l  t e s t s  based  on the  
na tu ra l  log (ln) of IgE  revealed h igh ly  s ignif icant  dif- 
ferences be tween  adul t s  and chi ldren aged 5 to 19 years  
b o t h  in Blacks and  Whi t e s  (p < 0.001). The na tura l  log 
t r ans fo rma t ion  was used for s ta t i s t ica l  analyses  of IgE 
da t a  because the  f requency  d is t r ibu t ions  of the  raw da t a  
were s t rongly  skewed to  the  left and  were, therefore,  
unsui table  for the  appl ica t ion  of analyses  assuming 
normal  d i s t r ibu t ion  of variables.  T rans fo rma t ion  to  
na tu ra l  logar i thm [ln (x)] was found to conver t  the  da t a  
in to  sui table  form% The Figure also shows the  IgA 
levels which increased rapidly  a t  f i rs t  and  then  more  
gradually.  In  ano the r  s t u d y  4, a s t e ad y  increase was found 
up to old age when IgA values a m o u n t e d  to several  t imes  
those of young  adul ts .  

F r o m  28 chi ldren and  the i r  paren ts ,  a second serum 
sample  was collected 3 years  later.  Tes t ing  the  sample  
f rom the  2 collections side by  side revealed l i t t le change 
excep t  for 3 of the  chi ldren who were 17 years  of age a t  the  
f i rs t  t ime of collection and 20 at  the  second.  In  these 3 
individuals  the  levels decreased dur ing  the  period.  Wi th in  
the  ages 5 to 15 years,  the  high levels thus  seem to persis t  
for some t ime  and are no t  jus t  shor t - l ived  spurr ious in- 
creases. 

Ev idence  of h igher  IgE  levels in chi ldren t h a n  in 
adul t s  was also found in s tudies  in Sou th  Afr ica ~, Califor- 
nia 6, and in Canada  7. Even  the  da t a  of BERG and JOHANS- 
SON s publ ished in 1969 show the  t r e n d  of h igh values in 
normal  chi ldren.  However ,  these  au tho r s  elected to  
e l iminate  6 h igh  values  in no rma l  chi ldren in order  to  
ob ta in  the i r  an t ic ipa ted  t r end  of a s t e ad y  increase th rough-  
ou t  chi ldhood.  

The age changes  in IgE  are unusual  and di f ferent  f rom 
the  o ther  classes of immunoglobul ins  which  increase 
rap id ly  early in life and then  e i ther  remain  re la t ively  
s table  (IgM) or cont inue  to increase t h r o u g h o u t  liIe 
(IgA) 4. Ev iden t ly ,  s t a r t ing  early in chi ldhood and last ing 
for several  years  some factors  cause an increase in IgE 
b u t  do no t  af fect  t he  o the r  immunoglobul ins .  

The reason for t he  high IgE  levels dur ing  chi ldhood is 
no t  known,  b u t  the  following factors  m i g h t  be responsible  
for the  e levated  levels: 1. Larger  a m o u n t s  of IgE are 
syn thes ized  dur ing  chi ldhood to  compensa t e  for an inade- 
qua te  syn thes i s  of IgA. 2. In fes ta t ion  by  in tes t inal  para-  
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si tes causes an e levat ion of IgE  levels dur ing  chi ldhood.  
A compensa t ion  of IgA by  IgE early in chi ldhood ap- 

pears  an a t t r ac t ive  hypo thes i s  because it provides  also an 
exp lana t ion  for the  ex is tance  of th is  class of immuno-  
globulins as i t  is diff icult  to  imagine the  evolut ion of a 
p ro te in  for which no useful func t ion  can be establ ished.  
Ind i rec t  evidence of an in te r re la t ion  be tween  IgA and 
I g E  is p rov ided  by  the  fact  t h a t  a topic  disease occurs 
more  f r equen t  in IgA def ic ient  t h a n  in normal  individu-  
als 9, i0. 

JOHANSSON et al. 1. found  higher  levels of IgE  in Eth io-  
pian chi ldren wi th  verif ied infect ions wi th  A scaris lum- 
bricoides t h a n  in chi ldren wi th  a negat ive  stool. However ,  
in a s t n d y  in California., no uni form elevat ing of the  serum 
IgE  level was  found in individuals  witla ascariasis ~2. I t  
appears  unlikely, therefore ,  t h a t  in the  p resen t  s tudy  the  
e leva ted  levels in chi ldren did resul t  f rom aseariasis alone 
inasmuch  as infes ta t ion  occurs also in adul ts  is. The pre- 
sen t  da t a  do no t  pe rmi t  to es tabl ish  to w h a t  ex t en t  the  

high i g E  levels in chi ldren migh t  resul t  f rom ascariasis 
and  to w h a t  ex t en t  it  migh t  r ep resen t  a compensa t ion  for 
t he  re la t ively  low IgA levels bu t  l ikely b o t h  factors con- 
t r i bu t ed  to the  e levated IgE.  The large difference be tween  
Black and W h i t e  chi ldren migh t  in p a r t  also resul t  f rom a 
difference in A scaris in fes ta t ion  in addi t ion  to a racial 
difference as it was found for the  o the r  classes of immuno-  
globulins 2. The da t a  clearly show t h a t  age of t he  individual  
should be considered in s tudies  on IgA and IgE  levels. 

9 H. S. KAUFMAN and J. R. HOBBS, Lancet 2, 1061 (1970). 
~0 D. P. SCHWARTZ and R. H. BUCKLEY, New Engl. J. Med. 28d, 513 

(1971). 
11 S. g. 0. JOHANSSON, T. MEI.LmN and B. VAHLQUIST, Lancet 1, 

1118 (1968). 
12 [V]. BAZARAL, H. A. ORGEI~ and R. N. [-[AMBURGER, Clin. exp. hn- 

nlun. 14, 117 (1973). 
~a G. M. JEFEERY, K. O. PmFEE, f). E. GATCH, A. J. HARRISON and 

J. C. SKINNER, Publ. Hlth. Rep., Wash. 78, 45 (1963). 

F a i l u r e  of  S V 4 0 - T r a n s f o r m e d  L i z a r d  C e l l s  to  I n d u c e  T u m o r s  i n  A u t o g e n e i c  o r  A l l o g e n e i c  H o s t s  

F. J. iVIICHALSKI 1, G. SLEMMER 2 and H. F. CLARK 

The Wistar Institute, Philadelphia (Pennsylvania 7910d, 
(Pennsylvania 19771, USA), 13 February 1976. 

USA); and The Institute /or Cancer Research, Philadelphia 

Summary. Lizard cells f rom the  tails of geckos were readi ly morphologica l ly  and ant igenical ly  t r ans fo rmed  in vi tro by  
SV40 virus. Nei ther  au togra f t s  of these cells nor  at lografts  of SV40 t r ans fo rmed  gecko embryo  cells p roduced  tumors  in 
animals  under  observa t ion  f rom 1 to  3 years.  

Recen t ly  we repor ted  t h a t  poiki lo thermic  ceils from 
two species of lizards, Gehho gecko and Eublepharis macu- 
laris, could be cu l t iva ted  in vi t ro  and  bo th  morpho-  
logically and ant igenical ly  t r ans fo rmed  by  SV40 a,*. To 
de te rmine  if these  cells were also ma l ignan t ly  t r ans fo rm-  
ed, t r an sp l an t a t i on  exper imen t s  were pe r fo rmed  using the  
leopard gecko, Eublepharis maeularis. Since inbred  l izards 
were no t  available,  imp lan t s  of t r ans fo rmed  cells were 
made  into allogeneic hos t s  and  also into autogeneic  hos ts  
whose tail  t issue had  been  cul tured in vi t ro  and t rans-  
fo rmed by  SV40 virus. This repor t  gives the  results  of 
these  exper iments .  

Material and methods. The Leopard  geckos, Eublepharis 
maeularis, used in th is  s t u d y  were bred and reared in 
capt iv i ty .  SV40 (RH911) p ropaga t ed  in CV-1 cells had 
a t i t e r  of 2 • 10 s p laque forming  uni ts  per  milliliter ( P F U /  
ml) in CV-1 cells. Assay for the  SV40 T ant igen  was per-  
fo rmed by  the  indi rec t  immunof luorescence  me thod  5. 

Cell lines were der ived f rom young adul t  geckos'  (less 
t han  6 m on ths  old) au to tomized  tail  tissue. Af ter  removal  

Table I. Percentage of gecko cells exhibiting SV40 T antigen 

Cell Virus 
line multiplicity 

of infection 

Cell passages after infection 

1 2 3 4 5 6 7 8 17 18 

T1 127 2 14 , 100 
1"4 160 0 6 98 a 100 
T5 480 = 91 100 
T8 80 4 12 55 a 100 

"Onset of morphologically transformed appearance. 

of the  epidermis,  muscle and connect ive  t issue were 
minced  and  dispersed wi th  a t ryps in-versene  solution 
0.25~o t ryps in  and 0.1~o versene in Ca 2+ and Mg 2+ --free 
P B S  at  room t e m p e r a t u r e  (22-25~ for 20 min. The 
digest  was filtered, pel leted and  p lan ted  in flasks in 
Eagle ' s  basal  med ium conta in ing  10% fetal  calf serum 
(BME-FCS 10) a t  30~ The origin and me thods  of 
cu l t iva t ion  of the  gecko embryo  cell line, GE-1 and its 
t r ans fo rma t ion  by  SV40 have  been repor ted  elsewhere ~. 

For  t r ansp lan ta t ion ,  cells were dispersed wi th  t ryps in-  
versene solution, counted,  pelleted,  and resuspended  in 
less t h a n  0.5 ml of BME-FCS-10.  GE-1 cells t r ans fo rmed  
b y  SV40 were used for allografts.  Animals  were inoculated 
e i ther  subcu taneous ly  in the  leg or in t raper i toneal ly .  In  
some animals  non t r ans fo rmed  cells a t  the  same passage 
level were inoculated in the  opposi te  leg to serve as con- 
trois. 

Results. Cell cul tures f rom the  tai l  t issue of 4 animals  
were infected in suspension at  high mul t ip l ic i ty  a t  the i r  
f irst  passage (3rd passage for T-8) wi th  SV40 virus which 
p roduced  l i t t le or no cy topa th ic  effect.  The SV40 in- 
fected cells and noninfec ted  ceils of the  same culture t h a t  
served as controls  were subcu l t iva ted  at  abou t  weekly 
in tervals  and moni to red  for the  presence of SV40 T 
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