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maxima len  Dicke yon  800-1000 A 9, ~s l ich tmikroskopisch  
n ich t  aufl6sbar;  daraus  resul t ier t  ein vergleichsweise 
homogenes  Bild der  ir Ordnen  sich be im {~bergang 
in den  Sper r tonus  oder  bei p H  8,5 die d icken F i l amen te  
um und  aggregieren teilweise mi te inander ,  so en t s t ehen  
sche inbar  neue Einhe i ten ,  deren Durchmesse r  in der  
Gr6ssenordnung des l i ch tmikroskopischen  Aufl6sungs- 
verm6gens  liegt und die als streifige S t ruk tu r  in der  Fase r  
e rkennba r  werden.  Diese U m o r d n u n g  und  Aggregat ion  
wird  of fenbar  durch  die mi t  5- t IT oder  bei pFI 8,5 be- 
wirk te  g r sch la f fung  wieder  rtickg~ingig gemacht ,  so dass 
das Aussehen der Faser  homogen  wird. Durch  Aggrega- 
t ion dicker  Pa ramyos in f i l amen te  wfirde bei ~Einschal ten  ~ 
des Sper r tonus  ein hochgradig  dehnungsres i s t en tes  
Sys t em geschaffen,  das Kontinuit~tt  t iber die ganze Faser  
bes i tz t  und ftir den Serotonin-  beziehungsweise  pH-  
abhgngigen  hohen  Dehnungswide r s t and  des gesperr ten  
Muskels ve ran twor t l i ch  ist 7. Ffir eine solche In t e rp re t a -  
t ion spr ich t  auch die Aggregat ion yon gel6stem Para -  
myos in  bei p H  6,5 ~~ und die analoge pH-Abh~Lngigkeit 
des Dehnungswide r s t andes  yon  ki inst l ichen Pro te in -  
f/iden n aus Pa ramyos in  20. 

Summary. Surviving muscle fibres of a mol luscan 
smoo th  muscle (ABRM) in ' ca tch '  exhib i t  a charac ter i s t ic  
p a t t e r n  of longi tudina l  s t r ipes  when  examined  wi th  t he  
NOMARSKI t echn ique  (Differential  in ter ference  contras t ) .  
The p a t t e r n  appears  to be due to  aggregated  pa ramyos in -  
f i laments ;  it  d i sappears  af ter  abolishing the  ca tch  wi th  5- 
h y d r o x y t r y p t a m i n e  or - in freeze-dried p r epa ra t i on  - 
a f ter  rais ing the  p H  of the  ATP-sa l t  solution. 
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P r o t e c t i v e  Effect of Ferr ic  D e x t r a n  on the E m b r y o p a t h i c  Ac t ion  of I n d i u m  

The in te rac t ion  of ind ium and  ferric d e x t r a n  in 
logical sys tems  was f irs t  descr ibed by  GABBIANI et  
They  no ted  the  remarkable  p ro tec t ive  effect  of th is  
com pound  on the  severe hepat ic  damage  induced in 
by  indium.  In  addi t ion,  ferric dex t r an  comple te ly  
t ec ted  the  animals  f rom acute  indium in toxica t ion .  
lowing the  descr ipt ion of the  profound embrvocida l  and 
site-specific tera togenic  effects of indium n i t r a t e  on 
h a m s t e r  embryos  2, fu r ther  inves t iga t ion  of the  inter-  
ac t ion of indium and ferric dex t ran  (Imferon) upon the  
developing m a m m a l i a n  embryo  seemed desirable.  

Materials and methods. These exper imen t s  uti l izing 
ferric dex t r an  were ident ical  to previous  s tudies  uti l izing 
lead, c adm ium  and arsenic in teratological  invest iga-  
t ions  a s. In  essence, female hams te r s  in es trus  were placed 
wi th  breeding males overn igh t  and separa ted  the  nex t  
m o r n i n g  The day of separa t ion  was considered to be the  
first  day  of gestat ion.  On the  e ighth  day  of ges ta t ion  the  
p r egnan t  animals  were anes the t ized  wi th  6.5 rag/100 g 
body  weight  of sodium pen toba rb i t a l  i.p. and  then  in- 
jec ted i.v. wi th  vary ing  amoun t s  of ind ium n i t ra te  
(Table) made  up so t h a t  the  vo lume of the  to ta l  dose of 
me ta l  was 0.5 ml/100 g of body  weight .  Other  groups,  in- 
jec ted wi th  ident ical  amoun t s  of indium n i t ra te  i.v. under  
the  same condit ions,  also received 50 mg of terric dex t r an  
(Imferon) i.p. at  the  same t ime.  The embryos  were col- 
lected on e i ther  the 14th or 15th day  of pregnancy ,  l le-  
sorpt ion  sites were counted  at  th is  t ime  and all embryos  
were examined  for gross ex te rna l  congeni ta l  mal forma-  
tions. 

Results. I t  is appa ren t  f rom the  Table, as well as f rom 
previous da t a  ~, t h a t  increasing the  dosages of ind ium 
caused an increase in embryonic  mor ta l i ty .  Likewise. the  
n u m b e r  of mal fo rmed  l imbs increased wi th  higher  levels 
of indium. Since all 4 l imbs  f rom each animal  were possible 
te ra togenic  ta rge ts  the  percentage  of mal fo rmed  l imbs was 
calculated on the  basis of the  to ta l  n u m b e r  of l imbs in 
each group, i.e., the  n m n b e r  of l iving embryos  t imes  4. 

The admin i s t r a t ion  of 50 mg of ferric d e x t r a n  at  t he  
t ime  of the  indium inject ion had  a d ramat i c  effect  upon 

bio- fetal survival  as shown in the  Table.  The incidence of mal-  
al.L formed l imbs also d ropped  appreciably.  T r e a t m e n t  wi th  
iron ferric d e x t r a n  did not,  however ,  affect  the  t ype  or 
ra ts  sever i ty  of maKorma t ion  in those  few ma l fo rma t ions  
pro- which did occur in t h a t  group. The mal fo rmat ions  in b o t h  
Fol- groups consis ted pr incipal ly  of s tun t ing  of the  digi ts  or 

absence of one or more of the  digits.  There did not  appea r  
to be any  preferent ia l  site of te ra togenic  act ion in re la t ion 
to any, par t icu lar  digi t  or to upper  or lower l imbs.  There  
was no a p p a r e n t  effect  of the  indium t r e a t m e n t  on the  
mothers  dur ing  the  course of this  exper iment .  

Indium (mg/kg) 

No. of Living Resorption No. of 
mothers embryos sites limbs 
treated malformed ~ 

0.5 7 82 0 (0%) 3l (9.4t~o) 
1.0 5 28 29 (51%) 9 (8.0%) 
2.0 6 23 52 (69~ 15 (1@3%) 

Indium-Imferon 
(mg/kg) 
0.5/50 4 42 1 (2%) 0 (0%) 
1.0/50 21 238 14 (5%) 5 (0.50/~ 
2.0/50 12 139 3 (2%) 20 (3.6%) 

Percentages of malformed limbs calculated as the number of mal- 
formed limbs divided by number of living embryos times 4 (see text). 
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Discussion. The  e x p e r i m e n t a l  t e r a togen ic  effects  of cer- 
t a i n  me ta l s  h a v e  been  d e m o n s t r a t e d  in t he  golden h a m -  
s te r  3-5, a n d  t he  tox ic  p roper t i e s  of i n d i u m  h a v e  been  
s tud ied  in t he  r a b b i t  6 a n d  r a t L  The  p r o t e c t i v e  effect  of 
ferric d e x t r a n  on  t he  hepa t i c  lesions i nduced  b y  i n d i u m  
alone led to  t he  sugges t ion  t h a t  ferric d e x t r a n  s t imu la t e s  
t he  f o r m a t i o n  of a P A S - s t a i n a b l e  m a t e r i a l  whe reve r  ferr ic  
d e x t r a n  is depos i t ed  in t issues 1. This  m a t e r i a l  m i g h t  
a c c o u n t  for  t h i s  p r o t e c t i v e  effect  aga in s t  i nd ium-caused  
l iver  damage .  The  t e r a togen ic  p r o t e c t i o n  af forded b y  
ferric d e x t r a n  m i g h t  be  qu i t e  specific for i t  is t he  on ly  
a g e n t  ou t  of severa l  inves t iga ted ,  wh ich  p ro t ec t s  aga ins t  
i n d i u m - i n d u c e d  l iver  damage1.  

The  p ro t ec t i ve  effect  oI ce r t a in  subs t ances  aga ins t  t h e  
k n o w n  t e ra togen ic  a c t i v i t y  of o the r  subs t ances  has  been  
d o c u m e n t e d  previous ly .  Thus ,  LANDAUER a n d  CLARK s 
h a v e  shown  t h a t  m a l f o r m a t i o n s  in chicks p roduced  b y  
t r e a t m e n t  w i t h  6 - a m i n o n i c o t i n a m i d e  can  be  p r e v e n t e d  
w i t h  the  s i m u l t a n e o u s  a d m i n i s t r a t i o n  of 3-acety lpyr id ine .  
As far  as me ta l s  are concerned ,  zinc p ro tec t s  aga ins t  t h e  
t e r a togen ic  ac t ion  of c a d m i u m  in h a m s t e r s  4, a n d  se len ium 
p ro t ec t s  aga in s t  t he  t e r a togen ic  effects of b o t h  c a d m i u m  
and  arsenic  9. These  obse rva t ions  sugges t  t h a t  f u r t h e r  
i n t ens ive  i nves t i ga t i ons  conce rn ing  t he  i n t e r ac t i ons  of 
va r ious  molecu la r  t e r a t o g e n s  will y ie ld  i n t e r e s t i ng  an d  

v a l u a b l e  i n f o r m a t i o n  concern ing  t h e  morphogenes i s  of 
congen i t a l  m a l f o r m a t i o n s  10. 

Zusammen/assung. N a c h  I n d i u m n i t r a t i n j e k t i o n  be i  
G o l d h a m s t e r n  m i t  8-t/igiger Schwange r scha f t  wi rd  eine er- 
h 6 h t e  Mor ta l i t / i t  der  E m b r y o n e n  sowie Gl iedmassen-  
anomal i e  gefunden .  Bei  gle ichzei t iger  V e r a b r e i c h u n g  yon  
E i s e n d e x t r a n  ( Imferon)  werden  die Embryona l sch~ tden  
w e i t g e h e n d  un te rd r i i ck t .  
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D e r m a l  T o x i c i t y  of  D D T  1 

Var ious  a u t h o r s  2-9 in r ecen t  years  h a v e  r epo r t ed  t h a t  
t he  occupa t iona l  po i son ing  b y  ag r i cu l tu ra l  chemica ls  is 
more  due to  d e r m a l  a b s o r p t i o n  of t he  chemica ls  t h a n  to 
exposure  b y  o the r  routes .  Th i s  ind ica tes  t he  degree of 
i m p o r t a n c e  of the  d e r m a l  t ox i c i ty  s tud ies  and  t h e  a m o u n t  
of care a n d  p r ecau t i ons  needed  in h a n d l i n g  these  
chemicals .  A m o n g  d i f f e ren t  insect icides,  D D T  p e r h a p s  
r a n k s  as t h e  mos t  ex t ens ive ly  used a n d  s tud ied  insect i -  
cide. I t s  app l i ca t ion  is d iverse  a n d  well known.  I t  is t h e  
be s t  known,  t he  cheapes t  a n d  one of t he  mos t  effect ive  
of t he  s y n t h e t i c  ch lo r i na t ed  h y d r o c a r b o n  insect ic ides  10. 

The  p r e sen t  s t u d y  has  been  m a d e  to  show th e  bio-  
chemica l  a l t e r a t i ons  and  t h e  m a n n e r  of d a m a g e  t h a t  i t  
m a y  inf l ic t  on  t h e  cells of t he  skin  t i ssue  of guinea-pigs  
w h e n  appl ied  dermal ly .  The re  appea r s  to  be  no  l i t e r a tu re  
on  th i s  poin t .  

Materials and methods. I T R C  b r e d  guinea-pigs  (body 
we igh t  350-400 g) were used t h r o u g h o u t  t he  expe r i men t .  
The  ha i r  was  r e m o v e d  on  t he  l a t e r o - a b d o m i n a l  areas.  
D D T  dissolved in abso lu t e  ace tone  was p a i n t e d  on  those  
areas  for a per iod  of 3 weeks and  5 days  in a week. T h e  
appl ied  dosage of D D T  r a n g e d  f rom 322 m g / k g  to  400 
m g / k g  - a dosage 8-6 t i m e s  less t h a n  t he  k n o w n  acu te  
d e r m a l  LDs0 va lues  for t he  female  r a t s  (Dermal  LDa0 
va lues  of D D T  to  female  r a t s  is 2,510 mg/kg) .  The  an ima l s  
of t he  con t ro l  g roup  rece ived  on ly  t h e  ace tone  p a i n t i n g  
for t he  same  l e n g t h  of per iod.  At  t h e  end  of t he  experi-  
m e n t  the  an ima l s  were sacr i f iced a n d  skin  of t he  p a i n t e d  
regions  was r e m o v e d  and  processed for t he  q u a l i t a t i v e  
e s t i m a t i o n  of free a m i n o  acids accord ing  to t he  m e t h o d s  
of AWAPARA 11. Deta i l s  of p a p e r  p a r t i t i o n  c h r o m a t o g r a p h y  
for t he  iden t i f i ca t ion  of free a m i n o  acids are r epo r t ed  
e l sewhere lL  H i s topa tho log i ca l  obse rva t ions  of t he  skin  
t i ssue  were also m a d e  w i t h  t he  he lp  of pa ra f f in  sect ions,  
s t a ined  w i t h  i ron h a e m a t o x y l i n  and  eosin. 

N o r m a l  skin  of female  guinea-pigs  c o n t a i n e d  t h e  
fol lowing free a m i n o  ac ids :  a lan ine ,  a spa r t i c  acid, 
cyste ic  acid, glycine, g lu t amic  acid, L/n-leucine, lysine, 

p h en y l a l an i n e ,  proline,  serine, th reon ine ,  ty ros ine  a n d  
val ine .  Of these,  leucine, prol ine,  serine, th reon ine ,  
ty ros ine  a n d  va l ine  were p re sen t  in  ' t r ace '  levels while  t h e  
levels of t h e  r e m a i n i n g  a m i n o  acids were above  normal .  
T h e  s ign i f ican t  changes  in t h e  re la t ive  c o n c e n t r a t i o n  of 
t h e  n i n h y d r i n  r eac t ing  c o n s t i t u e n t s  of the  skin  of t h e  
con t ro l  a n d  D D T - p a i n t e d  female  guinea-pigs  were v e r y  
c lear ly  d e t e c t a b l e  on  t h e  c h r o m a t o g r a m s  (Figures 1 a n d  
2). A t r e m e n d o u s  decrease  in the  level of a l m o s t  all  
a m i n o  acids of the  sk in  was wi tnessed  in t h e  D D T -  
p a i n t e d  guinea-pigs .  

WITTER a n d  FARRIER 13 r epo r t ed  t h a t  DDT,  w h e n  
a d m i n i s t e r e d  ora l ly  to  a lb ino  rats ,  d id  n o t  show a n y  
s ign i f ican t  ef fec t  on  levels  of g lu t amic  acid, a l an ine  a n d  

Figs. 1 and 2, Effect of DDT on free amino acids of guinea-pig skin; 
(1) eontrol, (2) DDT-painted. A, alanine; Asp, aspartie acid; Cy, 
eysteie acid; G, glycine; Ga, glutamic acid; L, lencine; Ly, lysine; 
Ph, phenylalanine; P, proline; S, serine; Th, threonine; Ty, tyrosine; 
and V, valine. 


