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f rom zero order  r eac t i on  kinet ics)  for a t  leas t  a f o r t n i g h t  
a t  room t e m p e r a t u r e .  

L a m i n a r a n  is an  algal  c a r b o h y d r a t e  po l ym er  energy  
reserve which  has  as t h e  m a j o r  r e p e a t i n g  s t r u c t u r a l  u n i t  
t h e  d i sacchar ide  l a m i n a r a b i o s e  (3-0-f i -D-glucopyranosyl  
D-glucose). Glucans  w i t h  (1 -+ 3), fl-I>glucoidic l inkages  
are found  in some h ighe r  p lan t s ,  e.g., ba r l ey  a n d  oats  4. 

The  m a j o r  s ty le  c a r b o h y d r a s e  ac t iv i ty ,  t h a t  of a 
(1 -+ 3)-/~-D-gluconase, seems to  be  s imi la r  to  l amina r -  
anases  of bac t e r i a l  or igin 4. I n  add i t i on  to t he  c o m p o u n d s  
shown in t he  Table ,  t he  m a t e r i a l  is i nac t ive  on sucrose, 
lactose,  and  guar  gum.  The  amylase  ac t i v i t y  is chlor ide  
d e p e n d e n t ,  a n d  t h e  degree of p o l y m e r i z a t i o n  requ i red  for 
ac t ion  on  (1 -+ 3)-fi-D-glucans m u s t  be  g rea t e r  t h a n  two.  

Act ion  of t he  p r e p a r a t i o n  on l a m i n a r a n  has  a b r o a d  
(4.5-5.5) p H  o p t i m u m  and  t e m p e r a t u r e  o p t i m u m  a t  

Carbohydrase activities of the crystalline style of the surt clam 

Substrate Glueosidie linkage Relative 
turn-over number 

Laminaran ]31, 3 100 
Cellulose //1, 4 3 
Starch cr 1, 4; ~ 1, 6 2 
Starch + 0.02 M NaC1 cr 72 
Gentiobiose ~ 1,6 1 
Cellobiose /~ 1,4 7 
Maltose ~ 1,4 0 
Maltose + 0.02 M NaC1 cr 1,4 6 
Laminarabiose fl 1, 3 1 
Laminaratriose /~ 1, 3 47 
Laminaratetraose fi 1, 3 68 
Laminarahexaose fi 1, 3 57 
Nigeran ~ 1, 3 ; ~ 1,4 0.3 
Pullulan a l ,4 ;  a l ,6  0 

37~ The  l a m i n a r a n a s e  a c t i v i t y  is no t  e n h a n c e d  b y  
chloride,  iodide, f luoride,  b r o m i d e  a n d  m a g n e s i u m  salts,  
no r  b y  oxala te ,  no r  calc ium.  I t  is p r ec ip i t a t ed  b y  am-  
m o n i u m  sul fa te  a t  c o n c e n t r a t i o n s  g rea te r  t h a n  25% 
sa tu r a t i on .  

W e  were able  to  'mobi l i ze '  t h e  e n z y m e  b y  inse r t ing  a 
smal l  m e t a l  rod  in to  a p o r t i o n  of t h e  s ty le  and  sp inn ing  i t  
s lowly on  a m a g n e t i c  s t i r re r  in  a 0 .06% so lu t ion  of 
l a m i n a r a n .  An  example  of t h e  resu l t s  o b t a i n e d  is shown  
in  t h e  Figure .  Af te r  a b o u t  10 rain,  however ,  t he  s ty le  
i tself  beg ins  to  dissolve.  The  e n z y m e  has  also been  
successful ly immobi l i zed  on  glass. I n  a m a n n e r  s imi la r  to  
t he  way  t h e  s ty le  of b iva lves  is ab le  to  lyse algae a n d  
bac te r ia ,  our  p r e p a r a t i o n s  are able  to  lyse yeas t  cells. 
The  cell p o p u l a t i o n  is r educed  b y  50% a n d  t h e n  a c t i v i t y  
ceases. 

I n  v iew of t he  d e m o n s t r a t e d  i n h i b i t o r y  effect  of c lam 
e x t r a c t s  on t he  g r o w t h  of t h e  s a rcoma  180 t u m o r  in 
Swiss a lb ino  mice, t he  i n h i b i t i o n  of Krebs  2 ca rc inoma,  
and  t he  ca rc ino ly t ic  a c t i v i t y  on  t he  h u m a n  H e L a  cell 
l ine  b y  SCHMEER~, 5, we now t a k e  t h e  o p p o r t u n i t y  to  
p o i n t  ou t  t h e  s imi la r i ty  be tween  t h i s  suspec ted  an t i -  
ca rc inomic  pr inciple ,  or 'me rcenene '  of c lams and  our  
' l a m i n a r a n a s e '  p r epa ra t ions .  B o t h  p r e p a r a t i o n s  are 
g lycopro te ins  a n d  are i n a c t i v a t e d  b y  boi l ing  and  the re fore  
b o t h  m a y  be enzymic  in na tu re .  B o t h  are p r e c i p i t a t e d  f rom 
aqueous  so lu t ions  s a t u r a t e d  w i t h  g rea te r  t h a n  25% 
a m m o n i u m  sulfate,  a n d  can  be  p r e c i p i t a t e d  f rom solu t ion  
b y  acetone.  A c t i v i t y  a p p a r e n t l y  var ies  w i t h  t he  season, or 
cond i t ions  co r re spond ing  to t he  f o r m a t i o n  or d i sso lu t ion  
of t he  s ty le  b y  t h e  clam. 

Zusammenfassung. I so l ie rung  u n d  C h a r a k t e r i s i e r u n g  
eines E n z y m s  aus  Spissula solidissima, welches die 
F&higkeit  bes i tz t ,  gewisse Po lysaccha r ide  spezif isch zu 
spa l ten .  

1~. S. SHALLENBERGER 6, 7, CYNTHIA SEARLES a n d  
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Generation of glucose from Iaminaran by the crystalline style of the 
surf clam. 

New York State Agricultural Experiment Station, 
Food Research Laboratory, Cornell University, 
Geneva (New York 7dd56, USA); and 
College o/ Human Ecology, Cornell University, Ithaca 
(New York 14850, USA), 25 January 197d. 

G. O. ASI'I~ALL, Polysaccharides (Perganlon Press, Oxford 1970). 
5 M. R. SCnMEER, D. HORTON and A. TANIMIJRA, Life Sci. 5, 1169 

(L966). 
6 The laminaran and its component sugars were prepared by one 

of us (B.A.L.) in the laboratories of the late Professor FReD 
S~alTH at the University of Minnesota. 
We thank W. E. GI3ILD for laboratory assistance, the Shelter 
Island Oyster Company, Long Island, N.Y. for samples, and the 
Sea Grant Advisory Service for their help. This study was sup- 
ported in part by a Sea Grant from the National Oceanic and 
Atmospheric Administration, U.S. Department of Commerce. 

Extract ion  and Product ion  of Renin and Angio tens in  II Across  Several  Vascular  Beds  in D o g s  1 

In the present study we investigated the role of the 
lungs,  t he  sp lanchn ic  reg ion  w i t h  exclusion of t he  spleen, 
t he  spleen a n d  t he  l iver  in t he  i n a c t i v a t i o n  or p r o d u c t i o n  
of r en in  and  ang io t ens in  I I  b y  m e a s u r i n g  p l a s m a  ren in  
c o n c e n t r a t i o n  (PRC) and  p l a s m a  ang i o t ens i n  I I  ( P A I I )  
in  t h e i r  e f ferent  a n d  a f fe ren t  vessels.  The  s t u d y  was  
pe r fo rmed  on 4 i n t a c t  dogs a n d  on  7 dogs a f te r  exc lus ion  

of the  l iver,  wh ich  is k n o w n  to  be  a m a j o r  s i te  of r en in  ~-5- 
a n d  ang io t ens in  I I~ -S- inac t iva t ion .  I n  t h i s  s t u d y  t h e  
words  ex t rac t ion ,  i n a c t i v a t i o n  and  p r o d u c t i o n  do no t  
refer  to  specific mechan i sms .  

Materials and methods. 11 mongre l  dogs, w i t h  an  ave rage  
we igh t  of 24.9 ~: 4.8 (S.D.) kg were  a n e s t h e t i z e d  w i t h  
i.v. sod ium p e n t o b a r b i t o n e  30 m g / k g  b o d y  weight .  
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Table I. The mean percentage ratios of PRC across several vascuIar beds 
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Groups of dogs Dog No. Percentage ratio across 

Lungs Splanchnic region Spleen Liver 

1 1.4 --  

2 5-11 97.8 4- 4.4 ~ (6) 

98.0 • 12.0~ (4) 92.3 :k 22.5~ (4) 57.0 4- 23.3 ~ (4) 

98.8 • 2.1~ (6) 101.8 ~ 10.8, (5) - -  

C a t h e t e r s  w e r e  i n t r o d u c e d  i n t o  t h e  a o r t a  ( t h r o u g h  t h e  
f e m o r a l  a r t e r y ) ,  i n t o  t h e  r i g h t  v e n t r i c l e  of  t h e  h e a r t  
( t h r o u g h  t h e  r i g h t  j u g u l a r  ve in ) ,  i n t o  t h e  c o m m o n  
m e s e n t e r i c  v e i n ,  t h e  s p l e n i c  v e i n  a n d  i n t o  o n e  o f  t h e  
h e p a t i c  v e i n s  ( t h r o u g h  a m e d i a n  l a p a r o t o m y  inc i s ion ) .  
I n  t h e  f i r s t  s e r i e s  of  4 d o g s  (dogs  1-4)  a l l  o r g a n s  w e r e  le f t  
i n t a c t .  B l o o d  w a s  d r a w n  s i m u l t a n e o u s l y  f r o m  e a c h  s i t e  
( e x c e p t  f r o m  t h e  r i g h t  v e n t r i c l e  in  w h i c h  n o  c a t h e t e r  w a s  
p l a c e d  in  t h e s e  dogs )  for  t h e  d e t e r m i n a t i o n  of  P R C  a n d  
P A I I ,  30 m i n  a f t e r  t h e  i n t r o d u c t i o n  of  t h e  c a t h e t e r s .  
I n  t h e  s e c o n d  g r o u p  of  7 dogs ,  a f t e r  t h e  c o n s t r u c t i o n  of  a 
p o r t o - c a v a l  s h u n t  to  a v o i d  t o t a l  o b s t r u c t i o n  of  t h e  p o r t a l  
c i r c u l a t i o n ,  t h e  l i ve r  w a s  e x c l u d e d  e i t h e r  b y  l i g a t i o n  of  t h e  
h e p a t i c  a r t e r i e s  a n d  p o r t a l  v e i n  (dogs  5-9)  o r  b y  r e m o v a l  
of  t h e  l i ve r  (dogs  10 a n d  11). B l o o d  w a s  d r a w n  s i m u l t a -  
n e o u s l y  f r o m  e a c h  s i t e  for  d e t e r m i n a t i o n  of  P R C  a n d  
P A  I I ,  30 m i n  a f t e r  t h e  l i g a t i o n  of  t h e  h e p a t i c  b l o o d  
v e s s e l s  in  d o g s  5 -9 ,  a n d  30 r a i n  a f t e r  t h e  c o m p l e t i o n  of  
t h e  h e p a t e c t o m y  in  d o g s  10 a n d  11. A s  t h e  v a l u e s  of  b o t h  
s u b g r o u p s  d i d  n o t  d i f f e r  f r o m  e a c h  o t h e r ,  t h e  r e s u l t s  
w e r e  c o m p u t e d  t o g e t h e r .  B l o o d  w a s  co l l e c t ed  in  i ce - coo led  
t u b e s  a n d  i m m e d i a t e l y  c e n t r i f u g e d .  T h e  p l a s m a  w a s  
f r o z e n  a t  - 2 0 ~  u n t i l  d e t e r m i n a t i o n  of  P R C  u s i n g  t h e  
m e t h o d  of  SKINNER 9 a n d  d e t e r m i n a t i o n  of  P A  n u s i n g  
t h e  m e t h o d  of  VALLOTTON 10. iRenin  m e t a b o l i s m  a c r o s s  t h e  
v a s c u l a r  b e d s  w a s  s t u d i e d  b y  c M c u l a t i n g  t h e  p e r c e n t a g e  
r a t i o s ( % )  of  t h e  P R C  in  t h e i r  e f f e r e n t  v e s s e l  o v e r  t h e  
P R C  in  t h e i r  a f f e r e n t  v e s s e l :  

PRC in the efferent vessel • 100. 
PRC in the afferent vessel 

T h e  i n a c t i v a t i o n  o r  p r o d u c t i o n  o f  a n g i o t e n s i n  I I  w a s  
s t u d i e d  in  t h e  s a m e  w a y .  

Results and discussion. T a b l e  I s h o w s  t h e  m e a n  pe r -  
c e n t a g e  r a t i o s  of  PIRC :~ S .D.  a c r o s s  t h e  s t u d i e d  v a s c u l a r  
b e d s  for  b o t h  g r o u p s  of  dogs .  T h e  v a l u e s  a r e  c lose  to  a n d  
n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  1 0 0 %  ( P  > 0.1) for  t h e  
p u l m o n a r y  c i r c u l a t i o n ,  t h e  s p l a n c h n i e  r e g i o n  w i t h  e x c l u -  
s i o n  of  t h e  s p l e e n  a n d  for  t h e  sp l een .  O t h e r s  w e r e  u n a b l e  
to  s h o w  i n a c t i v a t i o n  o f  r e n i n  b y  t h e  l u n g s n  o r  b y  t h e  
t o t a l  s p l a n c h n i c  t e r r i t o r y  2-3 in  dogs .  T h e  r e p o r t e d  r e l e a s e  

o r  p r o d u c t i o n  of r e n i n  a c r o s s  t h e  s p l a n c h n i c  t e r r i t o r y  ~, 12 
c a n n o t  be  c o n f i r m e d .  T h e  p e r c e n t a g e  r a t i o  of  P R C  
a c r o s s  t h e  l i ve r  a v e r a g e d  5 7 % ,  i n d i c a t i n g  a p e r c e n t a g e  
e x t r a c t i o n  o f  430/0 . P e r c e n t a g e  e x t r a c t i o n s  r a n g i n g  f r o m  
1 8 . 7 %  to  36.7~ h a v e  b e e n  r e p o r t e d  2-~. T a b l e  I I  s h o w s  
t h e  m e a n  p e r c e n t a g e  r a t i o s  of  P A I I  4- S .D.  T h e  P A I I  
l eve l  in  t h e  a o r t a  a v e r a g e d  228~ of t h e  v a l u e  in  t h e  r i g h t  
v e n t r i c l e  of  t h e  h e a r t  ( P  < 0.05), c o n f i r m i n g  i m p o r t a n t  
f o r m a t i o n  o f  a n g i o t e n s i n  I I  b y  t h e  l u n g s  ~-~5.  A s  r e p o r t e d  
b y  o t h e r s  in  t h e  d o g  b y  b io log i ca l  m e t h o d s  6-~, t h e  l i v e r  
w a s  f o u n d  t o  b e  a s i t e  of  a n g i o t e n s i n  I I - i n a c t i v a t i o n .  T h e  
p e r c e n t a g e  r a t i o  of  5 5 . 1 %  w a s  o b t a i n e d  u s i n g  t h e  a r t e r i a l  
P A I I  as  t h e  a f f e r e n t  P A I I ,  a s  t h e  p o r t a l  v e n o u s  P A  I I  
w a s  n o t  m e a s u r e d ,  n o r  w e r e  t h e  a r t e r i a l  h e p a t i c  a n d  t h e  
p o r t a l  v e n o u s  b lood  f low.  H o w e v e r ,  t h e  l ower  P A I I  in  
t h e  c o m m o n  m e s e n t e r i c  v e i n  a n d  in  t h e  s p l e n i c  v e i n  
i n d i c a t e  t h a t  t h e  p o r t a l  v e n o u s  P A  I I  w a s  l ower  t h a n  t h e  
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Table II. The mean percentage ratios of P A I I  across several vascular beds 

Groups of dogs Dog No. Percentage ratio across 

Lungs Splanchnic region Spleen Liver 

1 1-4 -- 74.4 4- 11.2 b (4) 75.5 4- 7.5 o (4) 55.1 j= 26.9 b (4) 

2 5-11 228.0 4- 85.0 b (6) 45.1 4- 18.3 a (7) 43.4 4- 11.2 a (5) - -  

Values are means 4- S.D. n, number  of observations. P-value indicates difference from 100%, obtained by Student 's  t-test. ~ P > 0.1. ~ P < 
0.05. c p < 0.01. a p < 0.001. 
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P A  I I  in  t h e  hepa t i c  a r te ry ,  so t h a t  t h e  p e r c e n t a g e  ra t io  
of P A  I I  across t he  l iver  was  h ighe r  t h a n  55.1%. Indeed ,  
we d e m o n s t r a t e d  a s ign i f ican t  e x t r a c t i o n  of ang io tens in  I I  
across t he  spleen ( P  < 0.01) a n d  across t he  sp l anchn ic  
region w i t h  exclusion of t he  spleen ( P  < 0.05; group 1), 
for wh ich  no  va lues  are repor ted .  Af te r  t he  exclusion of 
t he  hepa t i c  c i rcu la t ion  (group 2) the  p e r c e n t a g e  ra t io  of 
ang io t ens in  I I  decreased f rom 75.5% to 43 .4% ( P  < 0.01) 
across t he  spleen a n d  f rom 74.4% to 45 .1% ( P  < 0.05) 
across t h e  sp lanchn ic  region,  i nd i ca t i ng  a s ign i f ican t  
increase  in ang io tens in  I I  ex t rac t ion .  T he  d a t a  of t h i s  s t u d y  
do n o t  al low to conclude  if changes  in h a e m o d y n a m i c s  
a ccoun t  for th i s  increase  in t he  i n a c t i v a t i o n  of ang io tens in  
I I  w i t h i n  the  spleen and  t h e  sp lanchn ic  region or if t he  ab- 
sence of t h e  l iver  is a s t imulus  to  b o t h  vascu la r  beds  to 
increase  t he  i n a c t i v a t i o n  of ang io t ens in  II .  

Rdsumd. Cet te  6rude d 6 m o n t r e  que  la  r6nine  es t  
inac t iv6e  p a r  le fete, e t  que  les poumons ,  la r a t e  et  la 
r6gion s p l a n c h n i q u e  ne  la m e t a b o l i s e n t  pas.  Les p o u m o n s  
f e r m e n t  de l ' ang io t ens ine  II, t a n d i s  que  le fete, la  r a t e  et  
la r6gion s p l a n c h n i q u e  s e n t  capab les  de l ' i nac t ive r .  
Apr~s exclusion de la c i rcu la t ion  h6pa t ique ,  l ' i n a e t i v a t i o n  
de l ' ang io t ens ine  I I  p a r  la r a t e  et  p a r  la  r~gion sp lanch-  
n ique  es t  augmentge .  
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I~. DERUYCK and A. AMxRv 

Departments el Medicine and Surgery, 
Akademisch Ziekenhuis St. Ra/agl, 
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Melanogenesis from Tryptophan. Biogenetic Experiments with Harding-Passey Mouse Melanoma 

The  poss ib i l i ty  t h a t  t r y p t o p h a n  is i nvo lved  in  melano-  
genesis has  a l r eady  been  proposed.  CHEN a n d  CHAVlX 
obse rved  t h a t ,  no t  on ly  ty ros ine ,  b u t  t r y p t o p h a n  a n d  
o t h e r  a r o m a t i c  a m i n o  acids c an  be  ut i l ized as s u b s t r a t e s  
f rom goldf ish skin  ty ros inase .  NICOLAUS 2 r epo r t ed  t h a t  
r ad ioac t ive  m e l a n i n  was o b t a i n e d  ill cu t t l e f i sh  a f te r  
in j ec t ion  of D, L-tyrosine-2A~C or L-phenylalanine-14C (U) 
or D, L - t r y p t o p h a n  [benzene  ring-~4C (U)]. W i t h  t he  l a t t e r  
compound ,  t he  r a d i o a c t i v i t y  of t h e  ink  sac g land  was 
a b o u t  1/40 of t h a t  o b t a i n e d  w h e n  L-tyrosine-14C (U) was 
in jected.  VlSCONTII~I and  MATTr, I~Na, 4, s t u d y i n g  hydro -  
x y l a t i o n  of t r y p t o p h a n -  3-~4C b y  means  of t e t r a h y d r o p t e r i n  
in t he  presence  of ferrous  ions, obse rved  t h a t  r ad ioac t ive  
m e l a n i n  was fo rmed  v ia  5 - h y d r o x y t r y p t o p h a n .  

Our  p rev ious  r e sea rch  5-7 on  t h e  ac t ion  of po lypheno l  
ox idase  f rom po ta toes ,  a n d  f rom t he  Psalliota campestris 
mushroom,  and  of t y ros inase  f rom Sepia o//icinalis, on 
t r y p t o p h a n  a n d  on severa l  of i ts  m e t a b o l i c  de r iva t i ve s  
showed t h a t  on ly  k y n u r e n i n e s  a n d  some indol ic  com- 
p o u n d s  ( 5 - h y d r o x y t r y p t a m i n e ,  5 - h y d r o x y t r y p t o p h a n  and  
t r y p t a m i n e )  give a f o r m a t i o n  of b l a c k - b r o w n  p igment s .  
The  h ighes t  yield was h a d  w i t h  3 - hyd r oxykynu r en i ne .  

As i t  was  imposs ib le  w i t h  d e g r a d a t i o n  to d e m o n s t r a t e  
d i f fe ren t ia l  f ea tu res  a m o n g  me lan in s  der ived  f rom ty ros ine  
and  f rom t r y p t o p h a n  and  i ts  me tabo l i t e s ,  we h a v e  decided 
to  follow a b iogenet ic  rou te  for  t he  purpose  of i nves t iga t -  
ing f u r t h e r  t h e  role of t ryp topha i1  in  m e l an i n  fo rmat ion ,  
a n d  the re fore  t he  H a r d i n g - P a s s e y  mouse  m e l a n o m a  was 
chosen  as an  e x p e r i m e n t a l  model .  

W e  h a v e  the re fo re  a d m i n i s t e r e d  D ,L- t ryp tophan [ben -  
zene ringA4C(U)] (specific a c t i v i t y :  95 mCi /mmol) ,  I),i,- 
t r y p t o p h a n  (methylene-14C) (specific a c t i v i t y :  51 mCi/  
retool), I),L- 5 - h y d r o x y t r y p t o p h a n  (methylene-l~C) (spe- 
cific a c t i v i t y :  51 mCi /mmol )  a n d  5 - h y d r o x y t r y p t a m i n e -  
31-14C (serotonin)  c rea t in ine  su lpha t e  (specific a c t i v i t y :  
57 mCi /mmol )  in  mice  w i t h  H a r d i n g - P a s s e y  m e l a n o m a  
a n d  t h e  i nco rpo ra t ed  r a d i o a c t i v i t y  in to  m e l a n i n  was 
d e t e r m i n e d  a f te r  i so la t ion  f rom m e l a n o m a .  As a com- 
pa r i son  we h a v e  also e x p e r i m e n t e d  w i t h  D,L-tyrosine-2-  
1~C (specific a c t i v i t y :  45.4 mCi /mmol ) .  

For  each  label led c o m p o u n d  considered,  2 groups  of 
mice of a p p r o x i m a t e l y  t he  same  we igh t  (18-22 g) were 
used. The  mice were of Swiss a lb ino  (Arsa l -Rome)  s t r a in  
s u b s e q u e n t l y  t r a n s p l a n t e d  w i t h  H a r d i n g - P a s s e y  deeply  
p i g m e n t e d  me lanoma .  14 days  a f t e r  t u m o u r  t r a n s p l a n t a -  
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Radioactivity in Harding-Passey mouse melanoma melanin after injection of 14C-labelled compounds 

14C-labelled compound No. of Administered radioactivity Tumor 
animals (ptCi) weight 

treated Per mouse Total total (g) 

Me] anin 
isolated 

total (mg) 

Incorporated radioactivity 
(dpm) 

Total Per mg melanin 

D, L-tryptophan [benzene ring-I4C(U)] 11 
11 

D, L-tryptophan-methylene-t~C 4 
4 

D, z-5-hydroxytryptophan-inethyleneA4C 4 
4 

5-Hydroxytryptamine-3'-t4C 4 
4 

D, L-tyrosine-2-1r 4 
4 

2.5 27.5 11.5 23.4 
10.0 110.0 13.3 36.4 

2.5 10.0 7.5 5.0 
10.0 40.0 5.9 8.0 

2.5 10.0 3.9 9.1 
10.0 40.0 3.2 8.3 

2.5 10.0 4.5 10.6 
10.0 40.0 2.5 6.9 

2.5 10.0 2.9 7.6 
10.0 40.0 7.9 24.4 

24,470 1,046 
186,520 5,124 

7,560 1,512 
41,584 5,198 

3,600 396 
2,230 269 
2,790 263 
2,640 383 
9,211 1,212 

128,686 5,274 


