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two h a d  h a d  one episode of p e r i t o n e a l  dia lysis  a t  leas t  a 
week  before.  Mean  b lood  u rea  n i t r ogen  (BUN) a t  t he  
t i m e  t h e y  were s tud ied  was 113 rag/100 ml,  m e a n  creat i -  
n ine  was  14 mg/100  ml,  a n d  m e a n  CO2 was 17.9 ram/1 
(normal  22.5-27 ram/l) .  T he  m e a n  B U N  of four t een  non-  
u remic  con t ro l s  was 14.5 rag/100 ml.  

F o u r  ml  of hepa r in i zed  b lood was col lected in a p las t ic  
syr inge  f rom each  subjec t .  T h e n  l a t ex  par t ic les  (Difco, 
0.81 ~Xln d iamete r ) ,  suspended  in  n o r m a l  sal ine a t  10-fold 
di lu t ions ,  were added  to  I fnl a l iquo t s  of t h e  b lood in  
0.05 ml  a m o u n t .  Th i s  resu l ted  in  a c o n c e n t r a t i o n  of 
7 • 10% 7 • 103, a n d  7 • 103 l a t ex  p a r t i c l e s / m m  a blood. An  
N B T  t e s t  was  done  on  each  of t he  b lood- l a t ex  d i lu t ions  
a n d  on  a n  u n s t i m u l a t e d  sample  of b lood  b y  a d d i n g  0.1 ml  
of b lood  to 0.1 ml  of N B T  so lu t ion  (0.2% Genera l  Bio- 
chemica l  N B T  in physiologic  saline,  d i lu ted  w i t h  a n  equa l  
v o l u m e  of p h o s p h a t e - b u f f e r e d  saline,  p H  7.35) and  incuba-  
t i n g  a t  37 ~ for 1 h on  a n  a g g l u t i n a t i o n  t r a y  in a mo i s t  
chamber .  Covers l ip  sl ides were p r e p a r e d  a n d  coun te r -  
s t a ined  w i t h  W r i g h t - G i e m s a  s ta in .  Fo r  each  coversl ip ,  
t he  p e r c e n t a g e  of 100 P M N ' s  wh ich  c o n t a i n e d  l a t ex  
pa r t i c les  was  counted ,  and  t he  pe rcen t age  of 100 P M N ' s  
w h i c h  c o n t a i n e d  b l ack  cy top l a smic  granules  or c lumps  of 
r educed  N B T  was t a b u l a t e d  as t he  ' N B T  score' .  An  N B T  
score be low 10% is cons idered  n o r m a l  for un in fec t ed  
p a t i e n t s  s. 

The  u remic  p a t i e n t s  h a d  u n s t i m u l a t e d  N B T  scores 
s imi la r  to  t h e  controls .  T he  m e a n  was 7.2% for t h e  u remic  
g roup  a n d  7.5 % for t he  con t ro l  group.  Af te r  s t i m u l a t i o n  of 
t he  P M N ' s  w i t h  inc reas ing  c o n c e n t r a t i o n s  of la tex ,  l a t ex  
e n g u l f m e n t  was  h ighe r  for t he  u remic  p a t i e n t s  t h a n  for  
cont ro l s  (Figure  1). T he  s t i m u l a t e d  N B T  scores for b o t h  
g roups  were e l eva ted  a f t e r  phagocytos i s ,  u remic  scores 
be ing  s l igh t ly  h ighe r  (Figure  2). Mild acidosis  and  in i t i a l ly  
h i g h  or  r i s ing  va lues  of B U N  caused  no  i m p a i r m e n t  of t he  
P M N ' s  ac t iv i ty .  

Our  s tud ies  sugges t  t h a t  b o t h  l a t ex  par t i c le  engulf-  
m e n t  b y  t he  P M N  a n d  s u b s e q u e n t  N B T  r e d u c t i o n  are no t  
on ly  u n i m p a i r e d  in p a t i e n t s  w i t h  a n  ave rage  B U N  over  
100 rag/100 ml  and  mi ld  acidosis,  b u t  m a y  ac tua l l y  be  
increased,  d e p e n d i n g  on t h e  n u m b e r  of par t ic les  i n t rodu -  
ced. Since whole  hepa r in i zed  b lood was used for these  
s tudies ,  i t  is a p p a r e n t  t h a t  t he  p a t i e n t ' s  own u remic  
s e rum h a d  no  de le ter ious  effect  on  p h a g o c y t i c  ab i l i t y  or 
i n t r ace l lu l a r  e n z y m e  ac t i va t i on .  F r o m  th i s  s tudy ,  i t  
would  a p p e a r  t h a t  u n t r e a t e d  u remic  p a t i e n t s  w i t h  v a r y i n g  
degrees  of mi ld  acidosis  h a v e  n o r m a l  phagocy t i c  ab i l i t y  of 
t h e i r  PMN's .  

Zusammen/assung. Nachweis ,  dass  n e u t r o p h i l e  Leuko-  
zy t en  yon  U r ~ m i k e r n  ve rg l i chen  m i t  Gesunden  eine un-  
v e r g n d e r t e  Fgh igke i t  zu Phagocy tose  u n d  R e d u k t i o n  yon  
N i t r o b l a u  T e t r a z o l i u m  bes i tzen.  
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Changes  Induced by the Acute Admin i s t ra t ion  of Iodide on Secret ion of Iodinated C o m p o n e n t s  by  
the Rat Thyro id  Gland Perfused in situ 

Severa l  i nves t iga t ions  h a v e  s h o w n  t h a t  a d m i n i s t r a t i o n  
of large q u a n t i t i e s  of s t ab le  iodide to  p a t i e n t s  w i t h  t h y r o -  
toxicosis  causes  all am e l i o r a t i on  of t he  disease b y  de- 
c reas ing  t h y r o i d  secre t ion  1-5. T he  m e c h a n i s m  of t h i s  
ac t ion  is unce r t a in .  There  are conf l ic t ing  d a t a  w h e t h e r  
large doses of iodide h a v e  a n y  i n h i b i t o r y  effect  on  
t h y r o i d  secre t ion  in e u t h y r o i d  ind iv idua l s  w i t h  a n o r m a l  
r a t e  of secre t ion  a n d  w h e t h e r  a d m i n i s t r a t i o n  of t h ion -  
amide  drugs  i s  necessa ry  to  d e m o n s t r a t e  a n  i n h i b i t o r y  
effect  of iodide 3-1~. 

Because  of t he  d i f f icu l ty  in o b t a i n i n g  precise  q u a n t i -  
t a t i v e  d a t a  on  changes  in t he  secre t ion  of i od ina t ed  
c o m p o n e n t s  in  v ivo  for reasons  p rev ious ly  ou t l i ned  1% we 
fel t  t h a t  t he  t e c h n i q u e  of s ingle-pass  pe r fus ion  w i t h  
n o n r a d i o a c t i v e  b lood  in  p re labe led  r a t  t h y r o i d  g lands  1. 
m i g h t  p rov ide  useful  i n f o r m a t i o n  re l a t ive  to t h i s  p rob lem.  
W e  cons idered  t h a t  t h e  d a t a  would  be  of va lue  on ly  if 
pos i t ive  effects  were o b t a i n e d  s ince t he  in s i tu  per fused  
t h y r o i d  de te r io ra te s  a f t e r  1-2  h. D a t a  in  m a n  h a v e  
i n d i c a t e d  t h a t  i t  requi res  1-2  days  of iodide a d m i n i s t r a -  
t i on  before  t h y r o i d  secre t ion  is i n h i b i t e d  ~. S imi la r  
obse rva t i ons  h a v e  been  m a d e  in mice  is. M e t h i m a z o l e  was 
a d d e d  to t he  pe r fusa te  in  some e x p e r i m e n t s  because  
t h i o n a m i d e s  m a y  h a v e  some p o t e n t i a t i n g  effect  on iodide 
i n h i b i t i o n  of secret ion.  

Materials and methods. A d u l t  ma le  Sp rague -Dawley  r a t s  
weighing  a p p r o x i m a t e l y  300 g were fed a low-iodine d ie t  
of a p p r o x i m a t e l y  30 ~g l~TI/kg for i week. 150 ixCi carr ier-  
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free *~I-was in jec ted  i.p. 24 h before  ca r ry ing  ou t  single- 
pass  per fus ion  s tudies  w i t h  n o n - r a d i o a c t i v e  c i t r a t ed  beef 
b lood con ta in ing  12 m U / m l  of T S H  ~. E f f l uen t  was  
col lected f rom t h e  t h y r o i d  ve in  a t  in te rva ls .  All per fus ion  
t echn iques  were pe r fo rmed  a s  p rev ious ly  descr ibed~,*v.  
D u r i n g  t he  f i rs t  45 m i n  of perfusion,  no iodide was added  
to t he  en t e r ing  per fusa te ,  du r ing  t he  las t  45 rain,  10 -~ or 
10-*M-  M ~ I  - was added.  In  some groups,  10 -aM m e t h -  
imazole  (MMI) was p r e s e n t  in t he  pe r fusa t e  d u r i n g  t he  
en t i re  pe r iod  of perfus ion.  

Fo r  each  rat ,  4 col lect ions  of e f f luen t  f rom t h e  lef t  
infer ior  t h y r o i d  ve in  were  m a d e  for 10-rain periods,  
2 before  a n d  2 du r ing  per fus ion  of s t ab le  iodide. The  f i rs t  
col lect ion pe r iod  began  15 ra in  a f te r  s t a r t i ng  t he  per fus ion  
to a l low w a s h - o u t  of r a d i o a c t i v i t y  in  t he  vascu la r  sys tem.  
I m m e d i a t e l y  a f te r  collection,  t he  b lood was t r an s f e r r ed  
to h e m a t o c r i t  t u b e s  c o n t a i n i n g  a p p r o x i m a t e l y  1-2 m g  
MMI. The  tubes  were cent r i fuged,  the  r a d i o a c t i v i t y  of 
each  sample  was de t e rmined ,  a n d  an  a l iquo t  of each  
p l a s m a  sample  was i nd i v i dua l l y  c h r o m a t o g r a p h e d  in 
bu t ano l - ace t i c  ac id -wate r  (BAW),  and  also in b u t a n o l -  
e t h a n o l - a m m o n i a  (BEA) in mos t  expe r imen t s ,  to  deter -  
m ine  re l a t ive  d i s t r i b u t i o n  of t he  r ad i o i od i na t ed  compo-  
n e n t s  xs. The  d a t a  f rom a n y  sample  in wh ich  t he  or igin 
r a d i o a c t i v i t y  in  B A W  was above  15% o~ t o t a l  c h r o m a t o -  
g r aph  r a d i o a c t i v i t y  were d i sca rded  since t h i s  was  t a k e n  
as an  i nd i ca t i on  of a de t e r io ra t ing  p r e p a r a t i o n  ~. However ,  
t he  re la t ive  changes  in abso lu te  r a d i o a c t i v i t y  in  I , T~ 
a n d  T~ in successive per iods  were  s imi la r  in  t he  samples  
w i t h  h i g h  or igin r a d i o a c t i v i t y  to  those  t a b u l a t e d  here.  
S t a t i s t i ca l  ana lys i s  was m a d e  b y  D u n c a n ' s  mu l t i p l e  
r ange  compar i son  t e s t  ~". 

Effect of perfusion of ~vI on the quantity of labeled I-, T4 and Ts in 
thyroid effluent 

Group Time after  beginning  perfusion 

~ I -  

35 to 45rain 60 to 70miI1 80fo90mirt  

1 0 - a M ~ I -  I-  58 ~ 20 (4) 408 -4- 139 (4) 415 ~= 88 (3) 
+ Ta 96 =~ 21 145 -t- 58 215 :Jz 79 
10-aM MMI T~ 87 -~_ 23 161 -t= 59 212 • 67 

10-SM ~ ' I -  I -  69 ~ 14 (4) 163 -~: 33 (4) 236 -t- 81 (3) 
wi thout  MMI T~ + T~ 73 =}= 8 61 :J~ 8 57 4- 8 

10-~M 1~I -  I -  96 :~ 19 (7) 98 ~= 14 (7) 131 • 62 (4) 
+ T~ 79=t=15 6 9 +  22 43~= 10 
10-~M MMI T~ 62 ~= 6 42 • 7 43 =~ 10 

The number of rats sampled is indicated in parentheses. The mean ~: 
SE of the total effluent radioactivity for each 10 rain collection period 
is shown. The absolute radioactivity of each component in the first 
collection period (15 to 25 min) was arbitrarily assigned a vaIue of 
100 for each rat. The radioactivity in subsequent periods, shown here, 
is expressed relative to the first period. Perfusion with ~ I -  begun 
at 45 rain. When MMI was employed, it was present throughout the 
entire period of perfusion. T4 and T3 are combined in the second 
group because chromatography was performed only in the BAW 
system. 

JResults. The  d i s t r i b u t i o n  of t o t a l  r a d i o a c t i v i t y  in t he  
t h y r o i d  e f f luen t  in  t he  var ious  r ad io iod ina t ed  c o m p o n e n t s  
was  s imi la r  in  t he  in i t ia l  col lect ion per iod:  I - :  20 -4- 3%,  
T 4 : 4 2  =~ 3% , Ta: 25 • 2~o. D e t e c t a b l e  q u a n t i t i e s  of 
MIT*  and  D I T *  were n o t  found  in any  e f f luen t  sample .  
Abso lu te  r a t e s  of secre t ion  of T* and  T* did  no t  change  
s ign i f i can t ly  (p > 0.05) du r ing  per fus ion  w i t h  10 .3 or 
10-4M 1eTI-, w i t h  or w i t h o u t  MMI, w h e n  c o m p a r e d  to the  
b lood  sample  col lected i m m e d i a t e l y  before 12VI-admini- 
s t r a t ion .  The  Ta*/T4* ratio~ were closely s imi la r  for all  
co l lec t ion  per iods  in t he  same  ra ts .  

The  re la t ive  secre t ion  of r a d i o i o d i n a t e d  c o m p o n e n t s  in  
successive col lec t ion per iods  is s u m m a r i z e d  in t i le Table.  
There  was a s ign i f ican t  increase  (p < 0.05) in  la~I- secre- 
t i on  w i t h  per fus ion  of 10-~M ~2vI-, w i t h  or w i t h o u t  MMI 
p re sen t  in  t h e  per fusa te .  However ,  t he  increase  in ~ I -  
was  s ign i f i can t ly  more  (p < 0.05) du r ing  t he  f i rs t  collec- 
t i on  per iod  of per fus ion  w i t h  10-~M 127I- (15-25 m i n  af te r  
s t a r t i n g  1~7I-) in  t he  group in wh ich  MMI was p resen t  in  
t he  pe r fus ing  b lood t h a n  in t he  g roup  w i t h o u t  MMI. 
There  was a c o n c o m i t a n t  s l igh t  rise in  iodo thyron ine*  
secre t ion  in t h e  fo rmer  group a n d  a s l ight  d rop  in t he  
la t ter  r e l a t ive  to the f i rs t  (pre-l~7I -) col lect ion period.  
I f  x3xI- was ca lcu la ted  as pe r cen t  of t o t a l  secreted rad io-  
a c t i v i t y  in  t he  f i rs t  pos t  1~7I= col lec t ion period,  the re  was 
no  s t a t i s t i ca l  d i f ference b e t w e e n  t he  2 groups.  

There  was no s ign i f i can t  change  in secre t ion of a n y  
r ad io iod ina t ed  c o m p o n e n t  w i t h  10-4M 1~7I-. The  differ- 
ence be tween  t he  effects of t he  2 c o n c e n t r a t i o n s  of z~TI- 
on  18zI- secre t ion was h igh ly  s ign i f ican t  (p < 0.01). 

Discussion. W e  were u n a b l e  to  d e m o n s t r a t e  a s ign i f ican t  
i n h i b i t i o n  of i odo thy ron ine*  secre t ion  du r ing  per fus ion  
w i t h  10-3M ~ I -  u n d e r  the  cond i t ions  of our  exper imen t s .  
I t  is poss ible  t h a t  t h e  c o n c e n t r a t i o n  of T S H  wh ich  we 
used  in  t h e  pe r fusa t e  ( a p p r o x i m a t e l y  t he  same  as t he  
p l a s m a  T S H  c o n c e n t r a t i o n  in chron ica l ly  iodine-def ic ient  
ra ts)  m a y  h a v e  been  too  large  to  p e r m i t  de tec t ion  of an  
iodide effect  on h o r m o n e  secre t ion  a, ~-n. However ,  a more  
p r o b a b l e  e x p l a n a t i o n  is t h a t  i t  t akes  longer  t h a n  45 m i n  
h i g h  c o n c e n t r a t i o n  of ~=vI- can  i n h i b i t  secretionS, *a. 

Tile increase  in ~ I - s e c r e t i o n  caused b y  a d m i n i s t r a t i o n  
of 10 -aM t=TI-, w i t h  or w i t h o u t  pe r fus ion  of MMI, was 
expec ted  f rom ear l ier  obse rva t ions  in our  l a b o r a t o r y  1~. 
Pe r ch lo r a t e  a t  a c o n c e n t r a t i o n  of 10-aM in t he  pe r fusa te  
causes a n  even  grea te r  increase  in 1a ' I -  secret ion.  Ttlis is 
p r e s u m a b l y  because  of the  we l l -known grea te r  p o t e n c y  of 
pe rchIo ra te  t h a n  of iodide in  i n h i b i t i n g  iodide t r a n s p o r t .  
The  d ischarge  of xa~I- is p r e s u m a b l y  r e s u l t a n t  in b o t h  
ins tances  f rom a s a t u r a t i o n  of t i le iodide p u m p  and  a 
decrease  in t h e  ab i l i t y  of t he  g l and  to r e t a i n  an  effect ive 
c o n c e n t r a t i n g  m a c h a n i s m  of iodide.  Thus ,  131I- gene ra t ed  
i n t r a t h y r o i d a l l y  t h r o u g h  iodo ty ros ine  de iod ina t ion  leaves  
t he  g land  r ap id ly  w h e t h e r  organic  iod ina t ions  are i n h i b i t e d  
or llOt 17, 26 

Rdsumd. Nous  avons  6tudi6 l ' e f fe t  de l ' iodure  127 
(10 - a e t  10-~M) sur la s6cr6t ion de T4*, Ta* et  - I*  pa r  la 
t h y r o i d e  de r a t ,  p r 6 m a r q u g e  g l ' iode  131 e t  perfus6e in 
s i tu  avee  du  sang  n o n  rad ioac t i f  c o n t e n a n t  12 m U  de 
T S H / m l .  I1 n ' a  pas  6t6 no t6  de c h a n g e m e n t  s ignif icat i f  
dans  la s6cr6t ion de T4* ou Ta* jusqu'~t 45 m i n  apr~s le 
d 6 b u t  de l ' a d m i n i s t r a t i o n  d ' i odu re  127, qu ' i l  y af t  ou non  

l~ Kind ly  suppl ied by  the Nat ional  Ins t i tu t e s  of Hea l th  (NIH-TSH-  
BS). 
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du m6thimazole  (10-aM) darts le sang perfus6. I1 y ava i l  
pa r  cont re  une a u g m e n t a t i o n  de la s6cr4tion d ' - I *  
p e n d a n t  la per fus ion  de 10-aM d ' iodure,  i nd iquan t  une 
d6charge d ' - I *  p e n d a n t  la perfus ion de 10-aM d' iodure,  
i nd iquan t  une d6charge d ' - I *  de p rovenance  in t ra-  

thyroidienne.  Cet effet  est similaire g celui not6 a u p a r a v a n t  
p e n d a n t  la perfus ion de 10-aM de C104-. 

F. BERTHEZENE 21, I. KOBAYASHI, 
M. A. GREER and CATHERINE F. ALLEN 

21 Eli Lilly Internatioual Fellow. 
* An asterisk indicates that only the radioiodinated component 
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Circadian Rhythm of Progesterone Secretion During Pseudogestat ion in the Rat 

Accounts  of s tudies  of the  endocr ine  func t ion  of the  ra t  
ovary,  w i th  pa r t i cu la r  reference to the  secret ion of 
proges t ins  dur ing  pseudoges ta t ion ,  are given in the  
pub l ica t ions  of FAJER and BARRACLOUGH 1 and  I-IASHt- 
MOTO et al. 2. These authors ,  however ,  omi t  to men t i on  the  
t ime of day  at  which  the  levels of p roges te rone  and 20 
OH-proges te rone  were de t e rmined  in the i r  p s e u d o p r e g n a n t  
animals .  

In  tile l ight  of a recent ly  pub l i shed  obse rva t ion  by  
FREEMAN and NEILL 3 to  the  effect  t h a t  a noc tu rna l  
release of p ro lac t in  takes  place in p s e u d o p r e g n a n t  rats,  
the  p resen t  s t u d y  was u n d e r t a k e n  to f ind out  to  w h a t  
ex t en t  p roges t in  secre t ion displays  a n y c h t h e m e r a l  r hy t m .  

Material and methods. The expe r imen t s  were pe r fo rmed  
on 25 female ra t s  of s t ra in  SIV (Ivanovas,  Kisslegg, 
Germany) ,  weighing be tween  200 and 250 g, which  were 
kep t  under  convent iona l  condi t ions  in respec t  of t emper -  
ature,  h u m i d i t y  and  l ight ing  (light f rom 06.00 to  20.00 h) 
t h r o u g h o u t  the  s tudy.  These females  were m a t e d  wi th  
steri l ized males  and subsequen t ly  examined  for the  
presence  of a vaginal  plug, to ensure t h a t  copula t ion  had  
t aken  place. On the  7th day  of pseudoges ta t ion  t h e y  were 
d iv ided  illtO 4 groups.  E v e r y  6 h f rom 03.00 h onwards ,  
1 group was cannu la t ed  according to  t he  m e t h o d  de- 
scribed by  FAJER and  BARI~ACLOUGH 1 the  cannula  being 
passed  via the  renal  vein  in to  the  ovar ian  vein. To per form 
this  opera t ion  Oil all the  animals  in 1 group took  2 h. 

Blood samples  of 0.5 ml  were w i t h d r a w n  slowly, over  a 
per iod of 3-5 min,  f rom each animal.  The blood was ex- 
t r a c t ed  and c h r o m a t o g r a p h e d  (3 • 10 cm migra t ion  on alu- 
m in ium oxide in a cyc lohexane  : e thy l  ace ta te  so lvent  sys- 

tern) and  the  co n t en t  of proges te rone  de t e rmined  by  a 
s l ight ly  modif ied  vers ion of the  p ro te in -b ind ing  assay 
m e t h o d  of ~.EILL et al.4. Af ter  ch romatograph ic  separa-  
t ion,  20 a OH-proges te rone  was Muted in 5 ml  of e thy l  
ace ta te  and  measured  f luorometr ica l ly  in sulphur ic  medi-  
um. Losses of proges te rone  and i ts  me tabo l i t e  due to t he  
exper imen ta l  procedures  were e s t ima ted  by  the  add i t ion  
of a l l -proges terone  and  aH 20e OH-proges te rone  in a ra t io  
of i:I. 

The animals were killed after the blood samples had 
been taken, and the ovaries, corpora lutea and uteri were 
removed and weighed. The standard error of the mean 
was calculated according to LORD 5. 

Results. The rate of progesterone secretion calculated 
from the blood levels determined between 03.00 and 05.00 h, 
15.00 and 17.00 h and 21.00 and 23.00 h were very similar, 
ranging from 5.5 to 7.4 ~xg/h. The differences were not 
significant. These values may be taken as the basal rate 
of secretion of progesterone during this phase of pseudo- 
gestation i. Between 09.00 h and ii.00 h, however, an 
abrupt increase in the release of progesterone occurred. 
The mean rate of 19.4 [xg/h measured during this period is 
significantly different from the foregoing values. 

1 A.B. FAJER and C. A. BARRAGLOUGH, Endocrinology 87,617 (1967). 
2 I. HASHIMOTO, D. M. HENRIGKS, L. L. ANDERSON and R. M. 

MELA•PY, Endocrinology 82, 33 (1968). 
3 M. E. FREEMAN and J. D. NEILL, Endocrinology 90, 1292 (1972). 
4 j.  D. NEILL, E. D. B. JOHANSSO~, J. K. DATTA and E. KNOBIL, J. 

din. Endocr. 27, 1167 (1967). 
5 E. LORD, Biometrika 3d, 34 (1947). 

Organ weights and production of progesterone and 20ct OH-progesterone in the rat on 7th day of pseudogestation 

Clock n Body weight Duration of Weight of Weight of Weight of Blood flow Progester- 
time (rag} cannuliza- ovary (rag) corpora uterus (mg) (ml/h) one (~g/h) 

tion (mill) lutea (rag) 

20OH-Pro- Prog./20OH- 
gesterone progesterone 
(Dg/h) (ratio) 

a) 03.00 to 
05~00 

b) 
09.00 to 
11.00 

c) 
15.00 to 
17.00 

d) 
21.00 to 
23.00 

5 236.8 ! 5.5 4.0 i 2.0 

I0 225.4 4- 3.0 3.3 4- 0.5 

5 225.6 4- 3.5 5.1 i 1.2 

6 214.0 4- 14.4 4.0 4- 1.0 

39.7 4. 1.9 1.59 4. 0.07 282.3 4- 13.0 18.5 4. 6.3 6.0 4. 1.8 

3 1 . 7 i  1.5 1.81 4. 0.08 292.4 4- 16.3 13.3 4- 2.2 19.4 4- 4.2 
(a-b) ~ (a-b) (a-b) 
p < 0.01 p < 0.1 n.s. p < 0.05 

31.3 4- 1.9 1.58 4- 0.07 260.0 4- 6.3 7.4 4- 1.4 5.5 ~ 1.8 
(a-e) 
p < O.Ol 

32.4 4- 1.0 1.59 ~ 0.05 277.5 :~ 22.9 9.2 i 1.2 7.4 4- 1.5 
(a-d) 
p < 0.01 

10.7 4- 2.3 0.56 

6.5 i 1.5 3.00 

4.0 4. 1.2 1.37 
(a-c) 
p < O.05 

3.4 j= 0.7 2.18 
(a-d) 
p < 0.01 

Difference between values for groups indicated. 


