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Table II. Extent of hemolysis of RBC by 125 ,ug of toxins of 0. 
malhamensis EA fraction, after incubation of the toxin with various 
tissues and its extraction with methanol 

Table Ili.  Protective effect of serum albumin and starch on the 
survival time of the small fish D. malabaricus upon the addition of 
O. malhamensis EA toxic fraction 125 ~zg/50 ml of tap water 

Tube No. 1 2 3 4 

Serial dilution 0.4% RBC 5 ml 10 ml 20 ml 40 mI 

Extent of hemolysis by the extracted 
toxins after incubation with: 

1. Hanks § + + + + + 
2. Rat serum + + + + + + 
3. Albumin + + ' + + • 
4. RBC + 0 0 
5. Liver 0 0 0 

+ +,  Complete hemolysis; ~=, partial hemolysis. 

• 
0 
0 
0 

Fish No, Survival time 

1 2 3 

a) Tap water 20 min 20 rain 20 min 
b) Tap water + rat serum 12 [zl 5 h 14 h -- 

Tap water + rat serum 25 ~xl 18 h 18 b over 24 h 
c) Tap water + albumin 12~xl 3 h 3h  l h  

Tap water + albumin 25 [zl 18 h 18 b 24 h 
d) Tap water + starch 50 ~zl No protection was evident 

Rat serum protein content 67 mg/ml. Albumin and starch concentra- 
tion was 70 mg]ml. Experiments were discontinued after 24 h. 

t e s t ed  for its hemoly t ic  ac t iv i ty .  The hemolysis  was per- 
fo rmed as usual wi th  0.4% ra t  e ry th rocy te  suspension 
incuba ted  for 1 h a t  37 ~ using serial dilutions.  

Results and discussion. Addi t ion  of small  amoun t s  of 
p ro te in  in the  form of ra t  serum or a lbumin  (Bovine 
Albumin  Powder  F rac t ion  V, Armour  Pharmaceu t i ca l  
Co.) to the  buffer  in which  e ry th rocy te s  were suspended  
for in-vi t ro  studies,  p ro t ec t ed  the  blood cells f rom hemo-  
lysins  as seen in Table I. Abou t  800 txg of se rum pro te ins  
and  420 [zg of a lbumin  p ro t ec t ed  the  e ry th rocy tes  agains t  
31 ~zg toxin.  

In  order  to t e s t  to  w h a t  ex t en t  tox in  migh t  be inac t iva t -  
ed by  various tissues, the  tox in  was incuba ted  in the  
presence  of ra t  homogenized  liver, serum, e ry th rocy tes  
and a lbumin.  H a n k s  ba lanced  salt  solut ion served as 
control .  Thereaf te r  the  tox in  was ex t rac ted  wi th  me than o l  
a n d  t e s t ed  to its hemoly t ic  ac t iv i ty .  As seen in Table II,  
t he  a m o u n t  of t ox in  recovered af ter  incuba t ion  wi th  
se rum or a lbumin  was only s l ight ly  inferior  to  t h a t  
recovered  f rom H a n k s  solution.  Whi le  af ter  incuba t ion  
wi th  liver homogena t e  there  was no recovery  of toxin.  
Almos t  no recovery  was ob ta ined  af ter  incuba t ion  in the  
presence  of e ry throcy tes .  

To tes t  whe the r  pro te ins  m a y  also p ro t ec t  fish against  
O. malhamensis toxins,  r a t  serum, a lbumin  and s ta rch  

were added  to wa te r  conta in ing  le thal  amo u n t s  of toxins .  
R a t  serum and  a lbumin  p ro t ec t ed  the  fish. S ta rch  did no t  
have  any  effect  (Table I I I ) .  

Inac t iva t ion  of hemolys ins  by  the  presence  of se rum 
pro te ins  or a lbumin,  or the i r  possible des t ruc t ion  by  
liver enzymes,  m a y  par t ia l ly  explain  the i r  lack of tox ic i ty  
towards  mice and  rats .  As wa te r  in na tu re  m a y  conta in  
dissolved organic m a t t e r  including proteins ,  f ish tox ic i ty  
of na tu ra l ly  occuring O. malhamensis tox ins  m a y  be thus  
reduced  or e l iminated.  This  m a y  pa r t l y  expla in  lack of 
recorded fish m o r t a l i t y  ou tbreaks  due to  Ochromonas 
toxins .  

Rdsumd. On a observ6 que les h6molysines  d'Ochromonas 
malhamensis ont  6t6 t endues  inact ives  par  d i f ferentes  
prot6ines.  Ce sont  les enzymes  du foie du ra t  qui on t  
a p p a r e m m e n t  d6t ru i t  les h6inolysines.  Cette  observa t ion  
peu t  expl iquer  l ' absence  de morta l i t6  chez les souris et  les 
ra t s  p e n d a n t  l ' in jec t ion  d 'h6molysines .  
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Permeabi l i ty  of the Golden H a m s t e r  Placenta  to Inorganic  Lead: Radioautographic  Evidence 

The de t r imen ta l  effects of lead on m a m m a l i a n  reproduc-  
t ion  have  long been recognized 1 5. Tile now rap id ly  
increas ing level of th is  nonessent ia l  h e a v y  meta l  in our 
e n v i r o n m e n t  has consequen t ly  been v iewed wi th  grea t  
concern  by  toxicologists ,  publ ic  hea l th  officials and  
ecologists ~-9 and  has s t imula ted  fu r the r  research on the  
toxic  effects 'of  lead on reproduct ion .  Recen t  b reed ing  
exper imen t s  on lead- t rea ted  ra ts  and  mice have  clearly 
d e m o n s t r a t e d  the  'gameto toxic ,  in t rau te r ine  and  extra-  
u ter ine  tox ic i ty '  of th is  me ta l  leading to  increased still- 
b i r ths ,  reduced  l i t ter  sizes, g rowth  r e t a rda t ion  and  e levated  
neona ta l  dea th  ra te  10-11. In  addi t ion,  specific te ra togenic  
effects have  been no ted  ill bo th  h a m s t e r  12-1a and  ra t  1~ 
embryos  following acute  t r e a t m e n t  of dams  wi th  inorganic 
lead compounds  dur ing  early stages of gestat ion.  The pla- 
centa l  t r ans fe r  of lead ions f rom the  ma te rna l  blood in to  
the  embryon ic / fe t a l  sys t em has been shown indi rec t ly  in 
older s tudies  by  ashing and  chemical  analyt ic  tech-  
n iques  15-17 and more  recent ly  by  radioac t ive  t racer  s tud-  

ies 14. At  the  p resen t  t ime,  however,  l i t t le  is known  regard ing  
tile p lacenta l  si tes of lead t ransfer ,  the  ra te  a t  which  it per-  
ineates  or the  specific si tes wi th in  tile emb ry o  where  
it accumulates .  The p resen t  r ad ioau tograph ic  s tudy  utiliz- 
ing 21~ provides  new in fo rmat ion  on these  problems.  

P r e g n a n t  golden h ams t e r s  a t  accura te ly  t imed  early 
s tages of ges ta t ion  were ob ta ined  f rom the  Lakev iew 
H a m s t e r  Colony (Newfield, N. J. ,  USA). These were 
d iv ided in to  4 groups of 10 animals  each and  at  08.00 h 
on day  7 or 8 of ges ta t ion  were in jec ted  via  the  l ingual  
vein wi th  20 or 50 ~Ci of 21~ e i ther  s ingly or in 
combina t ion  wi th  a te ra togenic  dose (50 mg/kg) of non-  
rad ioac t ive  Pb(NO3) 2. At  in terva ls  be tween  !5 mill and  
5 days  pos t in jec t ion  the  animals  were killed wi th  chloro- 
form and  the  in tac t  ges ta t ion  sacs recovered and placed in 
Bouin ' s  f ixa t ive  for 1 week. The sacs were subsequen t ly  
emb ed d ed  in paraff in,  serially sect ioned at  5=7 ~zm and  
coa ted  wi th  E a s t m a n  K o d a k  NTB liquid emulsion by  the  
d ipping  m e t h o d  2o. Af ter  exposures  of 2 to 5 days  a t  0 ~ 
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Fig. 1. Photomicrograph of the central region of an 8-day gestation sac showing amniotic cavity (AmC), amnionic membrane (Am), 
developing ehorioallantoic placenta (CA), deeidua basalis (DB), decidua capsularis (DC), head fold stage embryo (Emb), exoeelomie 
cavity (ExC), parietal wall of yolk sac placenta (PYS), visceral wall of yolk sac placenta (VYS) and yolk sac cavity (YSC). The mother 
was injected i.v. with 20 [zCi/kg of m~ (NO3) 2 1 h before fixation of the tissue. Radioautogram, hematoxylin and eosin stain. • 29. 

Fig. 2. Enlargement of outlined region in the previous photomicrograph showing numerous whisker-like ~ particle tracks emanating from 
the yolk sac (PYS and VYS) and amnionic (Am) membranes and the embryo (Emb) proper. Fewer tracks are visible over the maternal 
deeidual tissue (DC) and blood spaces (MBS) and the embryonic cavities (AmC, ExC, YSC). • 155, 

the  coa ted  slides were developed in D-19  and s ta ined  wi th  
h e m a t o x y l i n  and  eosin for l ight  microscopic examina t ion .  

Ges ta t ion  sacs f rom all 4 groups of animals  d isp layed  
considerable  rad ioac t iv i ty  wi th in  15 rain of inject ion.  No 
remarkab le  differences in in t ens i ty  or d i s t r ibu t ion  of 
r ad ioac t iv i ty  were de tec ted  at  th is  t ime  among  ges ta t ion  
sacs ob ta ined  f rom the  d i f ferent  groups.  Highes t  concen-  
t r a t ions  of lead, as ev idenced  b y  the  dens i ty  of ~ par t ic le  
ionizat ion t racks,  were  in t he  con ten t s  of the  ma t e rn a l  
blood vessels and  in the  par ie ta l  (outer) and visceral  (inner) 
walls of t he  yolk sac p lacen ta  Lesser  concen t ra t ions  were 
p resen t  in the  m a t e rna l  myome t r i a l  and deciduM tissues. 
The developing chorioal lantoic  p lacen ta  (chorionic-Tr~ger 
plate,  or ectoplacenta) ,  t he  embryonic  cavi t ies  (amnionic,  
yolk  sac and exocelomic) t he  amnionic  m e m b r a n e  and  the  
embryo  i tself  were only l ight ly  labeled at  th is  interval .  In  
all labeled tissues, ionizat ion t racks  appeared  to  emana t e  
main ly  f rom nuclear  and  cy top lasmic  regions of cells and  
to  a lesser ex t en t  f rom intercel lular  regions. 

The h ighes t  levels of e t r ack  label ing in ges ta t ion  sacs 
f rom all 4 groups occurred be tween  1 and  4 hours  af ter  
in jec t ion  (Figures i and  2). Very  h e a v y  label ing was 
ev iden t  over  the  epi thel ial  cells of t he  visceral  wall  of t he  
yolk  sac p lacenta ,  par t i cu la r ly  in 8 day  ges ta t ion  sacs. 
Label ing  also was in tense  over  t he  par ie ta l  wall  of the  
yolk  sac, the  amnionic  m e m b r a n e  and  the  embryo  itself. 
The ionizat ion t racks  were fair ly evenly  d i s t r ibu ted  over  
t he  d i f ferent  pa r t s  of t he  embryo.  Modera te ly  high levels 
of labeling were visible over  the  u ter ine  t issues (mesentery,  
m y o m e t r i u m ,  decidua,  blood vessels) and over  t he  develop- 
ing chor ioal lantoic  p lacenta .  Sca t te red  ionizat ion t racks  
were  p resen t  in all of the  embryon ic  cavi t ies  (yolk sac, 
exocelomic  and  amnionic) .  

Rad ioau tog raphs  of ges ta t ion  sacs processed at  la ter  
pos t in jec t ion  in tervals  up to 5 days  exh ib i t ed  a progres-  
s ively decreasing in t ens i ty  of labeling. This  p r e sumab ly  
was due to t he  m a t e rna l  excre t ion  of lead ions in urine and  
feces and  the  di lut ion effect  of rap id  cell divis ion and  
g rowth  in embryon ic  tissues. A t  the  24 h and la ter  pos t -  

inject ion intervals ,  g rowth  re ta rded ,  malformed,  and 
necrot ic  abor t ing  embryos  were f r equen t ly  encounte red  
in the  ges ta t ion  sacs f rom animals  given ~ ~  in combina-  
t ion  wi th  a te ra togenic  dose of nonrad ioac t ive  Pb(NO3)~. 
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These observat ions  are signif icant  in t h a t  inorganic 
lead ions are now known to cross the  p lacenta l  membranes  
of at  least  one m a m m a l i a n  species rapid ly  (within 15 min  
of i.v. injection) and in subs tant ia l  amounts  even at  
re la t ive ly  low dosage levels (less t han  3 mg/kg  of mate rna l  
body  weight  in the  group of animals  receiving 20 [zCi of 
210pb(NOa)2 only). Moreover,  the  demons t ra ted  period 
of pe rmeab i l i ty  to lead ions corresponded to the  most  
cr i t ical  stages of organogenesis in this  species. These 
findings poin t  up the  hazard  of even a low level  of envi- 
ronmen ta l  con tamina t ion  wi th  inorganic lead since 
po ten t ia l ly  even  ve ry  small  amounts  of this  meta l  enter ing 
the  ma te rna l  blood s t ream can be t ransferred to the  
embryon ic  or fetal  system. "vVhat const i tutes  a 'safe level '  
of lead in the  blood plasma of m a m m a l i a n  species becomes 
even more of an equivocal  question. 

The  except ional ly  high levels of r ad ioac t iv i ty  observed 
in the  membranes  of the  yolk  sac placenta,  par t icu lar ly  
at  the  earlier pos t in jec t ion  intervals ,  suggests t h a t  in the  
hams te r  this  is the  route  by  which most  lead ions are 
t ransferred f rom the  ma te rna l  blood to the  embryonic  
compar tments .  Only modera te  levels of r ad ioac t iv i ty  were 
ever  observed in the  developing chorioal lantoic  placenta.  
This f inding supports  the  conten t ion  of o ther  invest i-  
gators  2~-23 regarding the  preeminence  of the  yolk  sac 
p lacen ta  in ma te rno-embryon ic  t ranspor t  dur ing the  
ear ly  stages of gesta t ion in m a n y  roden t  species. 

The  general ized d is t r ibut ion  of radioact ive  lead ions 
wi th in  the  tissues of the  exposed embryos  was surprising 
in view of the  h ighly  specific tera togenic  effect of this 
meta l  on the  ta i l  bud of this species12-13. In  fact, lead is 
bu t  one of several  h e a v y  meta ls  2. and numerous  other  
chemical  agents  25 t h a t  produce ra ther  dis t inct  pa t t e rns  of 
deve lopmenta l  mal format ions  in the  embryos  of hamsters  
t r ea ted  dur ing the  te ra togenica l ly  cri t ical  8th day of 

gestation.  The  reason tha t  lead ions exert  a specific 
deleterious effect only on the  developing taft  bud tissues 
of the  embryo  and not  to a detectable  ex ten t  on the  o ther  
rapid ly  developing organ systems to which they  gain 
access dur ing this  period remains an in teres t ing problem. 
I t  is possible t ha t  a t  this  period of embryonic  deve lopment  
this par t icular  sys tem has a special af f in i ty  and sensi t iv i ty  
to lead ions, i.e. there  exists a specific organ:  t e ra togen  
interact ion.  The suggestion 18 t h a t  lead ions interfere wi th  
a cer ta in  enzyme or enzyme sys tem necessary for the  
normal  deve lopment  of the  ta i l  a t  this t ime  meri ts  fur ther  
a t ten t ion  26. 

Zusammen/assung. Tr/~chtigen Goldhamstern  wurde am 
7. und 8. Tag 21~ intravenGs verabreicht .  Von den 
P l acen t amembranen  und v o m  E m b r y o  wurde  radio- 
akt ives  Metall ion s tark aufgenommen und die Ein lagerung 
autoradiographisch  verfolgt .  

S. J. CARPENTER, V. H. FERN and T. F. GALE 

Department o/Anatomy, Dartmouth Medical School 
Hanover (New Hampshire 03755, USA), 27 August 7972. 

21 F. BECK, J. B. LLOYD and A. GRIFFITHS, J. Anat. 101,461 (1967). 
22 L, NEBEL and M. HA~B~J~GH, Z. Zellforseh. 75, 129 (1966). 
23 W. P. JOLLIE, Am. J. Anat. 122, 513 (1968). 
24 V. H. FERn, Adv. Teratology 5, 51 (1972). 
25 V. H. FERM, Lab. Anim. Care 77, 452 (1967). 
~ The technical assistance of  D. NESSAS and D. RICE is gratefully 

acknowledged. Supported by USPHS grants No. ES00697 and 
No. HD20871 and by research grants from the Easter Seal Research 
Foundation of the National Society for Crippled Children and 
Adults, Inc. 

Palliative Effect of Gelatine in Benign Prostatic Hypertrophy 

In  the  course of exper imenta t ion  not  re levant  to the  
present  report ,  i t  was observed t h a t  supp lementa t ion  of 
the  normal  diet  wi th  a to ta l  dai ly  amoun t  of 25 g of 
gelat ine (Knox Gelat ine Inc., Johnstown,  N.Y.,  12095) 
g iven in 2-3 port ions  as a wa te r  suspension subs tan t ia l ly  
relieves the  distressing symptoms  associated wi th  benign 
pros ta t ic  hyper t rophy .  Burn ing  and urgency disappear  as 
the  s t ream enlarges, and the  f requency of mic tu r i t ion  is 
reduced. Ini t ia l ly ,  these symptoms  re turn  p r o m p t l y  after  
the  gelat ine supp lementa t ion  is discontinued.  However ,  
af ter  gelat ine is t aken  for 5-6 months,  a few days discon- 
t inua t ion  is no longer  accompanied  by  as fast  a re turn  of 
the  s y m p t o m s  as in the  beginning, and the  dai ly  dose m a y  
be reduced. The  effects of gelat ine are specific in t h a t  
d ie ta ry  supp lementa t ion  wi th  an equ iva len t  amoun t  of 
mea t  pro te in  is w i thou t  effect. Since these observat ions  
were per ipheral  to o ther  object ives  they  were not  fol lowed 
up exper imenta l ly .  The following is offered ten ta t ive ly .  

Inges t ion  of prote in  results in higher  metabol ic  rate,  
an effect which is accompanied  by  increased body  
t empera tu re  and skin blood flow 1, ~. The  specific d inamic  
act ion of pro te in  is ma in ly  due to a fgw amino acids, 
no t ab ly  glycine, alanine, phenyla lan ine  and tyrosine.  
Glycine,  which const i tu tes  about  25% of gelatine,  induces 
a sustained increase of skin blood flow when taken  oral ly 2. 
I t  is no t  clear to wha t  ex ten t  the  increased skin perfusion 
induced by  gelat ine is due to the  hydro ly t i ca l ly  relesaed 
glycine. The  effect iveness of gelat ine in the  t r e a t m e n t  of 
spli t  nails 3-s appears  to be l inked to its c i rcula tory  effects. 

The pal l ia t ive  effects of gelat ine in pros ta t ic  hyper-  
t r ophy  are t hough t  to be due to a reduct ion  of pros ta t ic  
edema, as this  factor  alone could account  for the  p r o m p t  
amel iora t ion  of ur inary  distress. The  benefits,  if any,  of 
prolonged i m p r o v e m e n t  of drainage of pros ta t ic  acini  
remain  to be determined.  

Search of the  l i te ra ture  revealed a repor t  t h a t  a combina-  
t ion of glycine, alanine and g lu tamic  acid is of va lue  in 
the  relief of u r ina ry  symptoms  associated wi th  benign 
pros ta t ic  hyper t rophy~.  Since relief was of ten associated 
wi th  the  disappearance of mani fes t  edema, the  authors  
concluded t h a t  d isappearance of un i ra ry  distress and 
reduct ion  in the  size of the  pros ta te  were due to the  
diuret ic  act ion of thei r  medicat ion.  

Our observat ions  and conclusions are in line wi th  
those of FEINBLATT and GANr 7, even though  i t  remains  
to be demons t ra ted  t h a t  the  mechan i sm of act ion of the  
amino acid combina t ion  is ident ical  wi th  t h a t  of gelatine.  
Considerations of price, avai labi l i ty ,  pa la tab i l i ty  and 
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