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mit unbehandelten, mit  Ather get6teten Milben. Das 
Resultat war nicht beIriedigend, da die Tiere bet st~irke- 
ren Vergr6sserungen iRisse in der Hauts t ruktur  (~dinger 
prints,) aufwiesen (siehe Figur I0) and sich dazu noch 
relativ stark aufiuden, was das Fotografieren erschwerte. 

Sp~ter wurden die folgenden Fixierungsmethoden 
ausprobiert: 1. Die Tiere wurden in 70% Alkohol w~ih- 
rend 12 h fixiert. Resultat:  die Milben waren stark ge- 
schrumpft und somit unbrauchbar. 

2. Die Tiere wurden w~hrend 20 h mit  2% Gluiaral- 
dehyd in 0,1 tool Natriumphosphat-Puffer (pH 7,4) 
fixiert, danach mit  0,1 tool Natriumphosphat-PuHer 
gewaschen, ffir weitere 20 rain in 4% OsO4-L6sung 
nachfixiert, wiederum mit  Natriumphosphat-Puffer ge- 
waschen und anschliessend in einer aufsteigenden Alko- 
holreihe jeweils 5 rain entw~ssert, iResultat: die Exem- 
plare waren wiederum mehr oder weniger geschrumpft 
und wiesen bet st/irkeren Vergr6sserungen Risse zwischen 
den ~dinger prints,~ auf. 

3. Die Tiere wurden w~ihrend 2 h mit 4% OsO4-L6sung 
bet 5 ~ bedampft, nachher mit  Aqua dest. abgespfi!t und 
in 50% Alkohol entwtissert. Resultat:  die Tiere waren 
auch hier stark geschrumpft and somit nicht brauchbar. 

4. Die Tiere wurden in 4% Formaldehydl6sung w/ih- 
rend 4 h bet 5~ fixiert, danach mit  0,1 mol Natrium- 
phosphat-Puffer abgesptilt und anschliessend in einer 
aufsteigenden Alkoholreihe entw/issert. Resultat:  die 
Milben waren z.T. geschrumpft und zeigten Aafladungs- 
erscheinungen, doeh konnte man einige brauchbare 
Exemplare finden. 

5. Die Tirere wurden w~ihrend 12 h mit  4% OsO4- 
L6sung bet 5 ~ bedampft. IResultat: mit  dieser Methode 
wurden die besten Resuttate erzielt; die meisten der ab- 
gebildeten Fotos stammen aus dieser Reihe. 

Versuche mit  der (,critical-point-Trocknung~ sind im 
Gauge. Bet allen obenerw~Lhnten Methoden wurden die 
Milben, die in Zuchtgl~Lsern aufbewahrt waren, fiir 
3-5 min bet --20~ gehalten. Solange die Tiere noch in 
der K~iltestarre waren, wurden sie in eine Petrischale 
resp. in ein Tuch gebracht. Bet den Methoden 1-4 wurden 
die Tiere in ein feines Baumwolltuch eingeschlagen, um 

den Transport yon einer Fliissigkeit zur andern zu 
erleichtern. 

Alle Tiere wurden nach der jeweiligen Fixation luft- 
getrocknet und auf doppetklebende Fotoecken aufgeklebt. 
Bedampft wurde mit  Kohle und Gold. Die Aufnahmen 
wurden auf dem <~Stereoscan)> Mark I[ A der Fi rma 
Cambridge hergestelK. 

Morphologie yon Weibchen und M~innchen. a) Das 
Weibchen (Figuren 1-7). Die ~bersichtsaufnahmen 
(Figuren 1 und 7) zeigen die Ventral- resp. Dorsalansicht. 
Auf der Ventralseite befinden sich Genital- und Anal- 
region (Figuren 2 und 3). Die Cheliceren sind yon dieser 
Seite besser sichtbar (Figur 4). Dorsal liegen das Supra- 
coxalhaar (Figur 5), welches vermutlich als Sinnesorgan 
fungiert, und die ((01driisen~) (Figur 6), die eventuell fiir 
die Impr~ignierung des Milbenk6rpers verantwortlich 
sind. 

b) Das MSmnchen (Figuren 8-10). Die Genitalien sind 
durch zwei Klappen iiberdeckt (Figur 9). Die Analregion 
ist mit  zwei Saugn~pfen versehen (Figur 10), die zusam- 
men mit  dem stark entwickelten 3. Beinpaar, als Klam- 
merorgane bet der Kopulation dienen. In allen Abbil- 
dungen wird die eigenartige Hauts t ruktur  eindriicklich 
sichtbar. 

Summary. Various methods of fixation of Dermato- 
phagoides pteronyssinus for the REM were tested. OsO 4 
vapor yielded the best results. The morphology of male 
and female mites is described, based on IREM exposures. 
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High Levels of Free Fatty Acids in Lymphoid Cells, 

Immune and non-immune lymphoid cells have recently 
been shown to be of prime importance in certain tissue- 
damaging immune reactions, in the various allograft 
phenomena, and in some forms of tumor rejection1, 2. 
However, the mechanisms involved in the lymphocyte- 
mediated tissue injury are still incompletely understood 
except that  close contact between lymphoid cells and 
target ceils is believed to be a principal requirement for 
killing the latter. We have examined the levels and 
composition of lipid extracts of the lymphoid cells from 
spleens and lymph nodes of guinea-pigs, in relation to 
their cytotoxicity against Ehrlich ascites tumor ceils in 
mice. This paper reports the occurrence of markedly high 
quantities of cytotoxic free fa t ty  acids in the lymphoid 
ceils. 

Outbred guinea-pigs of Hart ley strain, weighing 
500-700 g, were used in the experiments. The guinea-pigs 
were killed by exsanguination. To obtain sufficient 
amounts of lymph node celIs, sensitization of the animals 
was induced by footpad injection of Ehrlich ascites tumor 
cells (about 106 ceils) in Freund's complete adjuvant.  The 
inguinal lymph nodes were removed 1-2 weeks after 
sensitization. The spleens were obtained from both 

with Special Reference to their Cytotoxicity 

normal and sensitized animals. Suspensions of lymphoid 
cells from spleens and lymph nodes were prepared by 
cutting the tissues into small pieces, pressing them 
through a stainless steel sieve into approx. 30-fold 
volumes (v/w) of Eagle's minimum essential medium 
under sterile techniques, and dispersing the cells by 
shaking. The resulting suspenMon was filtered through 
3 layers of gauze, and centrifuged for 2 min at 70 xg. The 
supernatant fluids were transferred to fresh tubes and 
centrifuged for 10 min at 200 • The cells sedimented 
were washed thrice with saline and the final pellets used 
for lipid extraction. Red cells contaminating in splenic 
cells were lysed by t reatment  of the sediment with 0.83% 
NH,CtK Approx. 3-5 g (wet weight) of splenic lymphoid 
cells and 2 g of lymph node ceils from 60 guinea-pigs were 
used for each lipid extraction. Lipids were also obtained 
from other tissues, i.e., liver, heart, lung, and kidney. The 

I p. PERLMANN and G. HOLM, Adv. Immun. II, 117 (1969). 
2 K. E. t-IELLSTROM and I. HELLSTROM, Adv. Cancer IRes. 12, 167 

(1969). 
J. C. DANIELS and W. O. WEIOLE, J_ Immun. 101, 1223 (1968). 
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Table I. Lipid content of lymphoid cells, liver, heart, lung and kidney of normal and sensitized guinea-pigs 
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Lipid/dry tissue (mg/g)~ 

Guinea-pigs Tissues Total lipids Neutral lipids 
Sterols Fatty acids Triglycerides Sterol esters 

Phospholipids 

Normal 

Sensitized 

Lymphoid cells 122.12 4- 8.73 22.93 4- 5.06 21.25 4- 0.63 10.55 :j_ 
from spleen (5) ~ 
Liver (4) 103.06 -- 8.77 9.99 -4- 0.27 2.49 4- 0.1.9 9.01 
Heart (4) 122.81 _--t_ 7.07 10.10 z[_ 0.93 3.37 ~ 0.35 36.50 q- 
Lung (4) 144.60 -4- 8.48 17.20 • 1.41 3.68 ~ 0.38 49.14 
Kidney (4) 141.60 • 9.55 15.38 :[= 0.45 3.11 d_- 0.28 54.52 J_ 

Lymphoid cells 145.12 4- 4.03 28.91 _u 3.27 20.71 4- 0.79 10.70 • 
from spleen (3) 
Lymphoid cells 127.71 • 4.93 17.12 4- 1.38 22.28 4- 0.71 18.59 4- 
from lymph node (6) 
Liver (3) 111.10 :~ 1.32 10.95 -t- 0.83 2.73 4- 0.03 11.12 
Heart (3) 117.97 =~ 12.27 9.81 • 0.94 3.82 4- 0.03 33.93 4- 
Lung (3) 139.33 =~ 19.11 17.79 4- 0.26 4.24 4- 0.20 40.25 
Kidney (3) 159.12 2t- 11.83 15.41 :[z 1.34 3.92 ~ 0.23 55.05 4- 

2.45 9.57-t-0.84 

2.67 1 , 0 6 i 0 . 6 7  
6.03 1.25--0.34 
9.03 2 .32•  
3.91 1.14•  

2.97 11.354-:t=2.39 

3.40 12.23q-2.62 

0.38 1 .7210.32 
6.05 1.944-t-0.54 
9.25 1.604-:t=0.60 
2.65 1.154-0.74 

52.604-t-3.64 

76.314-1.47 
70.42-t-5.17 
69.864-8.18 
67.39-t-6.00 

71.83 ~- 6.02 

57.14 -E 5.01 

84.58 ~- 1.98 
68.79 4- 0.42 
76.86 • 1.94 
83.36 Jc 8.38 

~Each value is given as mean • S.E. ~Figures in parenthesis indicate number of experiment. 

t i ssues  f rom 2 guinea-pigs  were l i gh t ly  homogen ized  in a 
sma l l  a m o u n t  of sa l ine  a n d  t h e n  used for l ip id  ex t rac t ion .  
T o t a l  t ip ids  of t h e  cells a n d  t issues  were e x t r a c t e d  w i t h  
c h l o r o f o r m - m e t h a n o l  (2:1) b y  t h e  m e t h o d  of FOLCH et  
al. 4. The  l ipids  were s e p a r a t e d  in to  n e u t r a l  l ip id  classes 
a n d  phospho l ip ids  on a sil ica gel H p l a t e  b y  two-d imen-  
s ional  t h i n - l a y e r  c h r o m a t o g r a p h y  us ing  e thy l ene  chlor ide-  
m e t h a n o l  (98:2) ( so lvent  I) a n d  n - h e x a n e - d i e t h y l  e ther -  
acet ic  ac id  (70:30:2) ( so lvent  I I )  as a so lven t  s y s t e m  s. 
I d e n t i f i c a t i o n  of i nd iv idua l  l ip ids  was  ach i eved  b y  
s p r a y i n g  w i t h  p h o s p h o m o l y b d a t e  a n d  a n t i m o n y  t r i -  
ch lor ide  a n d  c o m p a r i n g  R f  vMues w i t h  k n o w n  l ip id  
s t a n d a r d s .  L ip id  q u a n t i t a t i o n  was pe r fo rmed  b y  t h e  
AMENTA'S d i c h r o m a t e  r e d u c t i o n  p rocedure  s a f t e r  devel-  
o p m e n t  of t o t a l  l ip ids  w i t h  so lven t  I I  on  silica gel lanes.  
F o r  biological  tes t ing ,  l ip ids  were isola ted b y  p r e p a r a t i v e  
one -d imens iona l  c h r o m a t o g r a p h y  w i t h  so lven t  I f .  Cyto-  
t ox i c i t y  of t he  l ipids  was assessed b y  t h e  in -v i t ro  an t i -  
t u m o r  effect  aga ins t  E h r l i c h  asci tes  t u m o r  ceils of ddN 
mice as descr ibed  previouslyT:  a d m i x t u r e  of l ipids  
(2 m g / m l  cell suspension)  a n d  t u m o r  cell suspens ion  
(2 • l0  T cells/ml),  a f t e r  i n c u b a t i o n  a t  37 ~ for  90 min ,  was  
i m p l a n t e d  i n to  mice, Con t ro l  mice  rece ived  t h e  s ame  dose 
of t u m o r  cell suspens ion  i n c u b a t e d  w i t h o u t  a d m i x t u r e  of 
l ipids.  The  su rv iva l  t i m e  of mice  was obse rved  for a 
pe r iod  of 60 days.  

The  l ip id  class compos i t i on  of l y m p h o i d  cells, l iver,  
hea r t ,  l ung  a n d  k i d n e y  f rom n o r m a l  a n d  sens i t ized  

gu inea  pigs is shown  in Tab le  I. The  q u a n t i t y  of t o t a l  
l ip ids  differed cons ide rab ly  w i t h  t issues,  r a n g i n g  be tween  
103 m g  pe r  I g of d r y  t i ssue  for l iver  a n d  159 m g  for  
k idney.  To ta l  l ip ids  f rom l y m p h o i d  cells, k idney,  lung, 
a n d  h e a r t  were composed  of approx .  50% phosphol ip ids ,  
b u t  l iver  c o n t a i n e d  a h igher  p r o p o r t i o n  (approx.  80%).  
The  l ip id  classes found  in t he  n e u t r a l  l ip id  f r ac t ion  of al l  
t he se  t i ssues  were  sterols,  free f a t t y  acids, t r ig lycer ides  
a n d  s te ro l  esters.  Traces  of m o n o  a n d  d ig lycer ides  were 
occas ional ly  s p o t t e d  on  t he  p la te .  The  m o s t  p r o n o u n c e d  
differences  in  l ip id  class compos i t i on  were  found  in the  
n e u t r a l  l ip id  f r ac t ion  b e t w e e n  l y m p h o i d  ceils a n d  o the r  
t issues,  in  t h a t  t h e  l y m p h o i d  cells f rom b o t h  spleens  a n d  
l y m p h  nodes  c o n t a i n e d  t he  h igh  q u a n t i t i e s  of f a t t y  acids 
a n d  s terol  es ters ;  approx .  21 mg/g  f a t t y  acids a n d  11 mg/g  
s terol  es ters  in  l y m p h o i d  cells, as c o m p a r e d  to  2-4  mg/g  
and  1-3 mg/g  in t he  o the r  t issues.  The re  was no  s ign i f ican t  
di f ference in these  l ip id  q u a n t i t i e s  be tween  l y m p h o i d  
cells f rom spleens a n d  l y m p h  nodes  or f rom n o r m a l  a n d  
sens i t ized  guinea-pigs.  These  increases  in  f a t t y  acids a n d  
s terol  es ters  were ref lec ted  b y  a c o n c o m i t a n t  decrease  in 
t h e  t r ig lycer ides ;  approx .  11 a n d  19 mg/g  for l y m p h o i d  

4 j .  FOLCH, M. LEES and G. H. SLOAN STANLEY, J. biol. Chem. 226, 
497 (1957). 
S. KIGOSHI, Experientia 29, 375 (1973). 

6 j .  S. AMENTA, J. Lipid Res. 5, 270 (1964). 
S. KIGOSHI, Experientia 27, 976 (1971). 

Table II. In vitro cytotoxicity of lipids extracted from lymphoid cells and liver of normal and sensitized guinea-pigs 

Guinea-pigs Tissues Number of survivors at 60 days 

Sterols Fatty acids Triglycerides Sterol esters Phospholipids Cell control 

Normal Lymphoid cells from spleen 3110 8/10 0110 2/10 0/10 0110 
Liver 0/10 10110 0110 1110 0t10 0/10 

Sensitized Lymphoid cells from spleen 2/10 9/10 0/10 0110 0/10 0110 
Lymphoid cells from lymph node 4/10 10/10 0/10 2110 0t10 0/10 
Liver 0110 10/10 0/10 0110 0110 0110 
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cells f rom spleens and  l y m p h  nodes,  respect ively ,  as 
c o m p a r e d  to 30-60 m g  for hea r t ,  lung  a n d  k idney.  L ive r  
di f fered f rom these  t i ssues  ill t h e  Iow con t en t s  of b o t h  
f a t t y  acids a n d  t r iglycer ides .  Tab le  I I  shows a represen-  
t a t i v e  of cy to tox i c i t y  t es t s  in  wh ich  t he  n e u t r a l  l ip id  
classes and  t he  phospho l ip ids  f rom l y m p h o i d  ceils a n d  t he  
l ivers  were e x a m i n e d  for  t h e i r  cy to tox ic  a c t i v i t y  aga ins t  
t he  t u m o r  cells as descr ibed  above .  I t  can  be  seen t h a t  
all, or nea r ly  all, groups  of t h e  mice rece iv ing  t h e  t u m o r  
cells p r e i n c u b a t e d  w i t h  f a t t y  acids, i r respec t ive  of t he  
or ig ina l  t issues,  a t  a c o n c e n t r a t i o n  of 2 m g  pe r  m l  of cell 
suspens ion  fai led to deve lop  t u m o r s  a t  t he  end  of t he  
60-day  period,  while  con t ro l  mice i n v a r i a b l y  d ied  f rom 
asci t ic  t u m o r s  in  less t h a n  20 days.  I n  c o n t r a s t  to  this ,  all  
o t h e r  l ip id  classes were p rac t i ca l ly  ineffec t ive  to  suppress  
t he  g r o w t h  of t u m o r  ceils. F r o m  t h e  foregoing i t  m a y  be  
conc luded  t h a t  l y m p h o i d  ceils are s ha r p l y  d i s t ingu i shab le  
f rom o t h e r  m a m m a l i a n  cells in  t he  excep t iona l ly  h igh  
c o n t e n t s  of t he  cy to tox ic  free f a t t y  acids. 

A l t h o u g h  f a t t y  acids a n d  t h e i r  esters  f rom var ious  
sources 5, s -la h a v e  long been  k n o w n  to be  h igh ly  cy to tox ic  
to  m a m m a l i a n  cells inc lud ing  t u m o r  cells, OKIJI)AIRA et  
al. ~ were t he  f i rs t  to  sugges t  t h e  poss ib i l i ty  of f a t t y  acids 
i so la ted  f rom l y m p h  node  e x t r a c t  as a cy to tox ic  fac to r  
of l y m p h o i d  ceils. Ve ry  recent ly ,  TIJ~NELL e t  al. *~ h a v e  
p r e sen t ed  ev idence  t h a t  a c c u m u l a t i o n  of free f a t t y  acids 
is i nvo lved  in cor t i cos te ro id - induced  lymphocy to lys i s .  
The  p re sen t  results ,  d e m o n s t r a t i n g  t he  occur rence  of h igh  
leve!s of cy to tox ic  f a t t y  acids c o n c o m i t a n t  w i t h  the  
increase  of s terol  es ters  in  l y m p h o i d  cells, p o i n t  to  

cha rac te r i s t i c  fea tu res  of f a t t y  acid m e t a b o l i s m  in 
l y m p h o i d  cells, p r e s u m a b l y  u n d e r l y i n g  t he  physiologicaI  
f unc t i on  of l y m p h o i d  ceils as a surve i l lance  mechan i sm.  

Rdsumd. On a t rouv6,  chez le cobaye,  que  la t e n e u r  en  
acides gras des cellules l y m p h o i d e s  isol6es de la  r a t e  e t  
des gangl ions  es t  5-6  fois p lus  a b o n d a n t e  que  celle 
d ' a u t r e s  t issus.  Ces acides son t  f o r t e m e n t  cy to tox iques  
pou r  la cellule canc6reuse  d 'Eh r l i ch .  

S. lKiGOSHiand R. ITo 
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A Comparison of the Effects of Several Diuretics and Sulfhydryl Reagents on the in vitro 
Glotting Time of Rat, Guinea-Pig  and Human Blood 

I n  a r ecen t  c o m m u n i c a t i o n  GAOI) e t  al. 1 d e m o n s t r a t e d  
t h a t  t he  o rganomercu r i a l  c o m p o u n d s  mera l lur ide ,  mersa ly l  
and  p -ch lo romercur ibenzo ic  acid (PCMB), all c apab le  of 
r eac t ing  w i t h  p ro t e in  su l fhydry l  groups,  i n h i b i t  p l a t e l e t  
agg rega t ion  induced  b y  adenos ine  d i p h o s p h a t e  (ADP),  
whi le  e t h a c r y n i e  acid, a n o n - m e r c u r i a l  d iure t ic  b u t  also 
capab le  of r eac t ing  w i t h  p r o t e i n  su l fhyd ry l  groups,  h a d  no 
effect. Converse ly  m e t h y l - m e r c u r i c  chloride,  an  organo-  
mercur ia l  su l fhydry l  reagent ,  caused aggrega t ion  in  t he  
absence  of exogenous  ADP.  Because  of t he  cen t r a l  role 
occupied  b y  p la te le t s  in  b lood coagula t ion ,  t h r o m b o s i s  
f o r m a t i o n  and  t he  h e m o s t a t i c  mechan ism2,  t he  effect  of 
these  c o m p o u n d s  on t he  c lo t t i ng  t i m e  of recalcif ied whole  
b lood f rom ra t ,  gu inea  pig  a n d  h u m a n  was inves t iga ted .  
The  resul t s  of t h i s  s t u d y  are r epo r t ed  in t he  p re sen t  com- 
mun ica t i on .  

Materials and methods. Blood was col lected f rom W i s t a r  
s t r a i n  r a t s  and  Syr i an  R a n d o m  s t r a i n  gu inea  pigs b y  
card iac  p u n c t u r e  and  f rom h u m a n  male  vo lun t ee r s  b y  
v e n i p u n c t u r e  in to  s i l iconized glass t ubes  c o n t a i n i n g  3.8% 
sod ium c i t ra te .  F ina l  ra t io  of b lood /c i t r a t e  was  9:1. 

The  si l icone c lo t t ing  t i m e  was d e t e r m i n e d  accord ing  
to t he  m e t h o d  of CONSTANTINE et  al. 8. T he  reac t ion  was 
s t a r t e d  b y  t he  add i t i on  of 0.2 ml  of 2.8 X 10 2 M CaCI~ 
(final c o n c e n t r a t i o n  9.5 • 10 -a M) to si l iconized t e s t  t ubes  
(10 • 75 ram) c o n t a i n i n g  0.2 ml  c i t r a t ed  b lood a n d  0.2 ml  
of t he  t e s t  c o m p o u n d  p r e p a r e d  in modi f ied  ty rodes  
so lu t ion  (Ca ++, Mg++-free). F ina l  v o l u m e  was 0.6 ml.  
Mixing  was  ach ieved  b y  invers ion  of t he  t e s t  t ubes  eve ry  
30 sec. Clo t t ing  t i m e  was n o t e d  w h e n  t h e  b lood was u n a b l e  
to  flow upon  invers ion  of t he  t e s t  t u b e  ~. 

C o m p o u n d s  were o b t a i n e d  f rom the  fol lowing sources:  
M e t h y l m e r c u r i e  chlor ide  (Alpha  Inorganics) ,  p-chloro-  

mercu r ibenzo ic  acid (Mann),  Inersa ly l  (Sigma),  e tha -  
crynic  acid (Merck S h a r p  a n d  Dohme) ,  mera l l u r ide  
(Lakeside  Lab.)  and  mercur i c  chlor ide  (Mal l inckrod t  
Chemicals) .  

Results and discussion. The  resu l t s  of th i s  s t u d y  are 
shown  in t he  Table .  I n  c o n t r a s t  to  t he  s h o r t e n i n g  of t he  
si l icone c lo t t ing  t i m e  of r a t  and  gu inea  pig  blood, m e t h y l -  
mercur i c  chlor ide  p ro longed  ti le c lo t t i ng  t i m e  in all 
h u m a n  subjects .  I n  t h e  case of B. St. on ly  a 40% increase  
was obse rved  as opposed to  t he  g rea t e r  t h a n  500% 
increase  for all  o t h e r  vo lun teers .  The  mercur i a l  d iuret ic ,  
mera l lu r ide  p ro longed  t he  c lo t t ing  t i m e  in 2 of 4 h u m a n  
subjects ,  b u t  h a d  no  effect  on  b lood  f rom e i the r  r a t  or 
guinea-pig.  A g rea te r  t h a n  5-fold increase  in t he  c lo t t ing  
t i m e  of b lood f rom all t h r e e  species was  obse rved  in t he  
presence  of t h e  o the r  mercu r i a l  diuret ic ,  mersalyl .  I n  
a d d i t i o n  to  l e n g t h e n i n g  t h e  c lo t t i ng  t ime,  mer sa ly l  also 
caused  hemolys i s  of e r y t h r o c y t e s  f rom r a t  a n d  gu inea-p ig  
b lood b u t  h a d  no  effect  on  a n y  of t h e  4 h u m a n  b lood  
samples .  I n  c o n t r a s t  to  t h e  effects of t he  2 mercu r i a l  
diuret ics ,  t he  n o n - m e r c u r i a l  d iu re t i c  agent ,  e t h a c r y n i c  
acid, caused  a s l igh t  acce le ra t ion  in t he  c lo t t ing  t i m e  in 
3 ou t  of 4 of t h e  h u m a n  sub jec t s  b u t  h a d  no  effect  on  
e i the r  of t he  2 a n i m a l  species. The  su l fhydry l  reagents ,  
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