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sin, or collagenase, or pepsin followed by  4 M guanid in ium 
chloride) ~/1l fail tb show any select ive enr ichment  of 
hya luronic  acid in the  residue (F. S. Wus teman ,  unpub-  
lished work). 
The  major  difference in the  unex t rac tab le  glycosamino-  
glycans which in te rpene t ra te  the  ne twork  of fibrous pro- 
te in in elastic car t i lage lies in the  re la t ive ly  lower con- 
cen t ra t ion  of chondroi t in  sulphate  chains (even af ter  due 
al lowance has been made for their  lower mol. wt3). No 
way  has ye t  been found to ex t rac t  undegraded  proteo-  
g lycan f rom these residues bu t  the i r  s ta te  of aggregat ion 
mus t  be influenced by  this  difference in composit ion.  
E v e n  if this were no t  so, the steric exclusion effect of 
hyaluronic  acid, which is known to influence in v i t ro  both  
the  nucleat ion and fibre growth  processes of collagen s, is 
l ikely to affect  the  developing elastic fibre. Hya luron ic  

acid has been found in high concent ra t ion  in another  
elastic cartilage, t h a t  of human  epiglott is  9, and is far more 
a b u n d a n t  in elastic l i gamen tum nuchae  than  in collage- 
nous t endon  1~ An unsu lpha ted  glycosaminoglycan has 
been implicated,  f rom his tochemical  studies, in the  for- 
ma t ion  of elastic fibres in ar ter ial  walls 1~ and i t  m a y  be 
tha t  an invo lvemen t  of hyaluronic  acid in elastin fibril- 
logenesis has been obscured by  the presence of o ther  
glycosaminoglycans  with  different  funct ions in the  tissue. 

8 B. 0brink, Eur. J. Biochem. 3,t, 129 (1973). 
9 K. Solheim, J. Oslo City Hosp. 18, 45 (1968). 
10 K. Meyer, E. A. Davidson, A. Linker and P. Hoffman, Biochem. 

biophys. Acta 21, 506 (1956). 
11 R.D. Moore and M. D. Schoenberg, J. Path..Bact. 77, 163 (1959). 
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B a r b a r a  co l fax iana  and L a s p e y r e s i a  y o u n g a n a  1, 2 

J.  Wea the r s ton  3, A. F. Hedlin~, D. S. R u t h  ~, L. M. MacDonald  3, C. C. Leznoff  5 and T. M. Fyles  5 

Insect Pathology Research Institute, Environment Canada, Canadian Forestry Service, P. O. Box 490, Sault Ste. Marie 
(Ontario, Canada P6A 5M7), 17 November 1976 

Summary. Field studies have  shown t h a t  mix tures  of t rans-7-dodecen- l -o l  and up to 10% of t i le cis isomer are effect ive 
a t t r ac t an t s  for male Laspeyresia  youngana.  Similar ly  male Barbara  colfaxiana have  been shown to be a t t rac ted  to 
t raps  conta in ing cis-9-dodeeen-l-ol ,  and pre l iminary  analyses indicate t h a t  the  na tura l  pheromone  of this species 
contains  a dodecen- l -ol .  

The Douglas-f i r  cone m o t h  Barbara  colfaxiana and the  
spruce coneworm Laspeyres ia  youngana  are 2 of the  mos t  
serious cone ans seed pests indigenous to Bri t ish Colum- 
bia. Damage  is caused by  larvae feeding main ly  on seeds. 
The  species overwin te r  as pupae (B. colfaxiana) and 
larvae  (L. youngana)  and emerge  as adul t  moths  in late 
spring and ear ly  summer.  
Al though  nei ther  species pose a serious th rea t  to estab-  
lished forests, t h e y  are a problem, and the  cause of eco- 
nomic  loss in seed orchards.  Since seed orchards are 
general ly  of small  area (e.g. 10-20 ha), conta in  uni formly  
sized trees, usual ly  of a single species, we believe t h e y  
afford a fores t ry  s i tuat ion in which sex pehromones  could 
be successfully used for popula t ion  management .  This  
paper  presents  the results of some pre l iminary  work  
a imed a t  the  isolat ion and ident i f icat ion of the  sex 
pheromones  of B. colfaxiana and L. youngana.  

Table 1. Compounds screened for attractancy against B. colfaxiana 
and L. youngana 

Alcohols 

trans-4-dodecen-l-ol 
cis-4-dodecen-l-ol 
trans-5-dodeeen-l-ol 
cis-6-dodeeen-l-ol 
trans-7-dodecen-l-ol 

cis-7-dodecen-l-ol 
cis-9-dodecen-l-ol 
cis-7-tetradecen-l-ol 
trans-ll-tetradeeen-l-ol* 
cis-11-tetradecen-l-ol* 
eis-7-hexadeeen-l-ol 
cis-9-hexadecen- 1 -o1" 

Alcohol acetates Expoxides 

cis-7-dodecen-l-yl acetate disparlure* 
cis-8-dodecen-I-yl acetate 
trans-9-dodecen-l-yl acetate 
eis-9-dodeeen-l-yl acetate 
trans-11- 
tetradecen-l-yl acetate 
eis -ll-tetradecen-l-yl acetate 
eis-7-hexadecen-l-yl acetate* 
cis-11-hexadecen-l-yl acetate* 

*Compounds not tested against B. colfaxiana 

Materials and methods. The synthe t ic  compounds  field 
screened for a t t r a c t a n c y  (tabIe 1) were dispensed in poly-  
e thylene  vial  caps (100 ~g/cap) and suspended in Phero-  
con 2 traps.  Each  compound  was repl icated s i x  times. 
For  the  chemical  studies on 13. colfaxiana pheromone,  
insects were reared on a 18/6 h l igh t /dark  cycle. The  
insects were r emoved  from the  cones a t  the  late  la rval  
and prepupal  stage, the  sexes thereaf te r  were main ta ined  
separately.  Af te r  emergence the males were main ta ined  
for bioassay, while the  females were sacrificed by  drop-  
ping t h e m  into hexane when t h e y  were 2 days  old. Bio- 
assays were carried out  using 2-day-old males in pe t r i  
dishes in subdued light.  The  males were accl imat ized in 
the  dishes for several  hours  before I cm ~ pieces of f i l ter  
paper  i m p r e g n a t e d  wi th  the  tes t  mater ia ls  were in t ro-  
duced into the  pet r i  dishes. In tense  'buzzing '  by  the  males 
was considered a posi t ive  response. 
Ex t r ac t s  of 13. col faxiana were prepared by  gr inding 
whole, virgin female insects wi th  hexane in a tissue 
homogenizer .  This  process was repeated  twice, and the  
combined hexane  ex t rac t s  dried over  magnes ium sulphate  
pr ior  to remova l  of the  solvent  a t  room t empera tu re  under  
reduced pressure. Gas ch roma tog raphy  was per formed on 
a Pe rk in -E lmer  3920 gas ch romatograph  f i t ted wi th  
f lame ionizat ion detectors .  All columns used were 6 • cm 
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s ta in less  stele c o n t a i n i n g  a) 10% C a r b o w a x  20 M on  
C h r o m o s o r b  W (80/100 mesh) ,  b) 10% D E G S  on  Chromo-  
sorb  W - A W  (801100 mesh)  a n d  c) 15% P D E A S  on 
C h r o m o s o r b  W - A W  (80/100 mesh) .  N i t r o g e n  was used  as 
t he  ca r r ie r  gas  a t  a f low r a t e  of 30 m l / m i n .  C o l u m n  chro-  
m a t o g r a p h y  of t h e  e x t r a c t  was  ca r r ied  out ,  a f t e r  h igh  

Table 2. Catches of male L. youngana in traps baited with 7-dodecen- 
1-ol isomers*," 

Bait (100 ~xglcap) Catches at Bolean Lake, 
Falkland, B. C., 
29 June-13 July 

trans-7-DDOL 

trans-7-DDOL/cis-7-DDOL 

Control (empty trap) 

Virgin ~ L. yonngana 

23 

(9911 ) 20 
(98/2) 37 
(97]3) 9 
(96/4) 15 
(9515) 9 
(90110) 23 
(S0120) 5 
(70130) 6 
(60140) 9 
(50150) 6 
(40160) 1 
(30/70) o 
(20180) 6 
(10190) 0 

0 

1 

"Each trap was replicated 5 times except those containing the ~ .  
These traps were only replicated twice, b The compounds used to make 
up the lures were analyzed for isomer purity on a 5.18 m • 0.32 cm. 
Silar 10C column at 175 ~ with a N 2 flow rate of 15 ml/min. The 
trans compound was shown to be pure while the eis compound con- 
tained 4% of the trans isomer. 

Table 3. Catches of male B. eolfaxiana in traps baited with 9-do- 
decen-l-ol (9-DDOL) isomers~, 

Bait (100 [zg/eap) Saanichton, Mesaehie Lake, 
20 April- 21 April-25 May 
13 May 

eis-9-DDOL 1 7 

cis-9-DDOL]trans-9-DDOL (99/1) 2 6 
(98/2) 2 6 
(9713) 4 3 
(96/4) 2 2 
(95/5) 3 3 
(90/10) 2 5 
(80/20) 1 2 
(70]30) 0 2 
(60]40) 1 2 
(50/50) 0 0 
(40/60) .2 0 
(30/70) 0 0 
(2o/8o) 1 1 
(10190) 0 0 

trans-9-DDOL 0 0 

Control (empty trap) 0 0 

Virgin ~ B. eolfaxiana 5 8 

molecu la r  w e i g h t  m a t e r i a l  h a d  been  r e m o v e d  b y  ace tone  
p r e c i p i t a t i o n  a t  - 1 5  ~ on  a Unis i l  (100/200 mgsh) c o l u m n  
( 2 5 •  cm) e lu t ing  w i t h  hexane ,  h e x a n e : e t h e r  (9:1),  
h e x a n e :  e t h e r  (5 : 1), h e x a n e  : e t h e r  (1 : 1) a n d  e ther .  
Results and discussion. I n  1975 s y n t h e t i c  c a n d i d a t e  p h e r o -  
m o n e s  were f ield t e s t e d  for  a t t r a c t a n c y  agains  B.  col- 
f ax / ann  a n d  L. y o u n g a n a  in  B r i t i sh  Columbia .  Of t h e  15 
c o m p o u n d s  t e s t ed  aga in s t  B. co l fax iana ,  on ly  cis-9-dode- 
cen - l -o l  p r o v e d  a t t r a c t i v e ,  c a t c h i n g  32 ma le s  in  t h e  
pe r iod  20 Apr i l  to  21 May ;  v i rg in  females,  ove r  t he  same 
pe r iod  c a u g h t  11 ma le  B. co l fax iana .  D u r i n g  t h e  per iod  
12 J u n e  to  8 J u l y ,  t h e  21 c o m p o u n d s  l i s ted  in  t a b l e  1 
were t e s t e d  aga in s t  L. y o u n g a n a .  Whi l e  v i rg in  female  
L. y o u n g a n a  could  a t t r a c t  on ly  1 male ,  t r a p s  b a i t e d  w i t h  
t r a n s - 7 - d o d e c e n - l - o l  c a u g h t  69 ma le  L. y o u n g a n a .  T a b l e  2 
shows t h a t  t r a n s - 7 - d o d e c e n - l - o l  c o n t a i n i n g  a b o u t  2% of 
t h e  cis i somer  is a p o t e n t  a t t r a c t a n t  for  ma le  L. y o u n g a n a .  
I n c r e a s i n g  t h e  a m o u n t  of cis i somer  decreases  t h e  a t t r a c t -  
a n c y ;  80% of t h e  t o t a l  n u m b e r  of ma le s  c a u g h t  were 
t r a p p e d  w i t h  m i x t u r e s  c o n t a i n i n g  less t h a n  10% cis-7- 
d o d e c e n - l - o l  i n d i c a t i n g  t h e  need  for, or  a t o l e rance  of 
smal l  a m o u n t s  of t h e  cis isomer.  
A h e x a n e  e x t r a c t  of 160 v i rg in  female  t3. co l fax iana  was 
sp l i t  b y  gas  c h r o m a t o g r a p h y ;  t h e  f r ac t ions  were  col lected 
a n d  m o n i t o r e d  b y  b e h a v i o u r a l  b ioassay .  On co lumn  a) a t  
170~ t h e  a c t i v i t y  e lu ted  in  t h e  10.75-12.5 ra in  f rac t ion,  
while  on  c o l u m n  b) a t  140 ~ t h e  a c t i v i t y  was  s h o w n  to 
be  in  t h e  4.5-6.5 ra in  f rac t ion .  The  r e t e n t i o n  t i m e s  of a 
m o n o u n s a t u r a t e d  a lcohol  (c is -9-dodecen- l -o l  was  used) 
u n d e r  t h e  exac t  same cond i t ions  were  11.45 ra in  a n d  
5.45 m/n ,  respect ive ly .  T r e a t m e n t  of c r u d e . e x t r a c t  w i t h  
l i t h i u m  a l u m / n / u r n  h y d r i d e  a n d  hydro lys i s  w i t h  alcoholic 
p o t a s s i u m  h y d r o x i d e  d id  n o t  de s t roy  t h e  a c t i v i t y  of t h e  
ex t r ac t ,  i n d i c a t i v e  of a n  a lcohol  func t ion .  A c e t y l a t i o n  of 
t h e  e x t r a c t  on ly  p a r t i a l l y  r educed  t h e  ac t iv i ty .  A n  e x t r a c t  
f r om 1100 v i rg in  female  B. co t f ax iana  was  sub jec t ed  to  
c o l u m n  c h r o m a t o g r a p h y  on  Unisi l .  T h e  ac t ive  m a t e r i a l  
e lu ted  f rom t h e  c o l u m n  w i t h  h e x a n e : e t h e r  (1:1).  F rac -  
t ions  e x h i b i t i n g  a c t i v i t y  were  combined ,  c o n c e n t r a t e d  
a n d  sub j ec t ed  to  gas  c h r o m a t o g r a p h y  on  co lumns  a) a n d  
c) a t  180~ Th i s  insec t  de r ived  m a t e r i a l  e x h i b i t e d  on ly  
one s ign i f ican t  p e a k  on  e i t he r  co lumn,  t h e  r e t e n t i o n  
t i m e s  be ing  461 sec a n d  114 sec respec t ive ly .  The  r e t e n t i o n  
t imes  of c i s -9-dodecen- l -o l  on  co lumns  a) a n d  c) u n d e r  t h e  
same  cond i t ions  were  460 sec a n d  142 see. 
A l t h o u g h  t h e  p h e r o m o n e  ha s  no t ,  as yet ,  b e e n  ful ly cha r -  
ac ter ized,  t he  above  ev idence  p o i n t s  to  a dodecen- l -o l ,  
or a m i x t u r e  of e i t he r  pos i t i ona l  or geome t r i ca l  i somers  of 
dodecen- l -o l ,  or b o t h ,  w i t h  c i s -9 -dodecen- l -o l  be ing  a 
p r i m e  cand ida te .  F ie ld  t e s t s  in  1976 were car r ied  ou t  in  

Table 4. Catches of-mate B. colfaxiana in traps baited with varying 
amounts of cis-9-dodecen-l-ol �9 

Compound mg/eap No. of c~c~ trapped 

cis-9.dodeeen-l-ol b 0.1 8 
cis-9-dodeeen-1 -o1~ 1.0 14 
eis-9-dodeeen-l-ol e 2.25 18 
cis-9-dodecen-l-ol c 4.5 20 
Control (empty trap) - 0 
Virgin ~ B. colfaxiana - 13 

*Eaeh trap was replicated 5 times, bSee table 1, b), cis-9-DDOL 
was shown to contain 0.3% of the trans isomer. No eis isomer was 
seen contaminating the trans-9-DDOL. 

5 replicates. ~ G. C. analysis on Silar 10C indicated a trans perce~ttage 
of 0.3. oG. C. analysis on Silar 10C indicated a trans percentage of 
17.0. 
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2 seed o r c h a r d s  where  t h e  p o p u l a t i o n  of B. c o E a x i a n a  
was k n o w n  to  be  low. T h e  resu l t s  of these  t e s t s  are  s h o w n  
in t a b l e  3. On ly  m i x t u r e s  of t h e  cis a n d  t r a n s  i somers  of 
9 -dodecen- l -o l  were  t e s t ed  since on ly  one  a rea  of a c t i v i t y  
was  o b t a i n e d  f rom b o t h  c o l u m n  c h r o m a t o g r a p h y ,  a n d  
f rom the  gas c h r o m a t o g r a p h i c  splits,  a n d  n o n e  of t h e  
o t h e r  dodecen - l -o l  t e s t e d  in  1975 were  act ive .  
The  n u m b e r s  of m o t h s  t r a p p e d  w i t h  t h e  i somer  m i x t u r e s  
are too  low to  be  mean ingfu l .  No t r a p  b a i t e d  w i t h  syn-  
t h e t i c  chemica l  c a u g h t  more  males  t h a n  those  c o n t a i n i n g  
v i rg in  females.  F r o m  t h e  Mesachie  L a k e  resu l t s  i t  c an  be  
seen t h a t  w i t h  inc reas ing  a m o u n t s  of t h e  t r a n s  isomer,  
t h e  t r e n d  is dec reas ing  a t t r a c t a n e y .  I n  a n o t h e r  t e s t  t h e  

c a t c h  of ma le  B. co l fax iana  t r a p p e d  w i t h  v a r y i n g  a m o u n t s  
of lure  was asce r ta ined .  T h e  resu l t s  are p r e sen t ed  in 
t a b l e  4 a n d  show a n  increase  in t h e  n u m b e r  of males  
c a u g h t  as t h e  a m o u n t  of lure  is increased  i n d i c a t i n g  a 
need  to  t r a p  in a dense r  popu la t ion .  
I n  s u m m a r y ,  field d a t a  f rom 1975 a n d  1976 ind ica te  t h a t  
t r a n s - 7 - d o d e c e n - l - o l  is a p o t e n t  a t t r a c t a n t  for  ma le  
L. y o u n g a n a  a n d  t h a t  t h e  a t t r a c t a n c y  is d e p e n d e n t  on  
i somer  ra t io .  S imi la r ly  field resu l t s  h a v e  s h o w n  t h a t  
c i s -9-dodecen- l -o l  is a t t r a c t i v e  to  male  B. co l f ax iana  
whi le  t he  p r e l i m i n a r y  resu l t s  of t h e  chemica l  ana lyses  are 
c o n s i s t e n t  w i t h  t h e  n a t u r a l  p h e r o m o n e  c o n t a i n i n g  a 
dodecen- l -o l .  F u r t h e r  work  is in  progress.  

The growth-retarding effect of Alden in Spirodela ol igorrhiza t 

J.  s .  K n y p l  

Laboratory o/ Plant Growth Regulators, University o/Lodz, 90-237 Lodz (Poland), 2 November 1976 

Summary. Alden  * (10 -5 M) r e t a r d e d  g r o w t h  a n d  increased  ch lo rophy l l  a n d  p r o t e i n  c o n t e n t s  in  Spirodela ,  t he  effects  
be ing  r educed  b y  g ibbere l l in  a n d  benzy laden ine .  Alden  nea r ly  doub l ed  a c t i v i t y  of soluble  p h o s p h a t a s e  and  increased  
a c t i v i t y  of RNase .  

I t  h a s  been  r e p o r t e d  t h a t  1 -a l ly l - l - (3 ,7 -d imethy loc ty l )  
p i p e r i d i n i u m  b r o m i d e  (Alden | p i p r o c t a n y l i u m )  effec- 
t i v e l y  r e t a r d e d  g r o w t h  of h ighe r  p l a n t s  a n d  i nduced  some 
phys io log ica l  responses  t h a t  could  be  asc r ibed  to  t h e  ac- 
t i on  of e thy l ene  2. 
Sp i rode la  o l igor rh iza  (Kurz.)  Hege lm.  was g rown  on min -  
era l  m e d i u m  c o n t a i n i n g  4 m M  (NH4)2SO 4 as sole N source 
a n d  1% glucose, u n d e r  p e r m a n e n t  i l l u m i n a t i o n  (1.1 klx) 
a t  25 ~ 3, 4. 20 ml  a l iquo t s  of t h e  m e d i u m  were i nocu la t ed  
w i t h  10 f ronds ;  ca lc ium p h o s p h a t e  was used as buf fe r ing  
a g e n t  5. A lden  was  f i l te r  s ter i l ized or  a u t o c l a v e d ;  g ibber -  
ellic acid GA 3 a n d  b e n z y l a d e n i n e  13A were s ter i l ized b y  
au toc lav ing .  G r o w t h  was assessed b y  c o u n t i n g  t h e  n u m b e r  
of f ronds  or b y  we igh t  s . Ch lo rophy l l  a n d  p r o t e i n  were 
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Fig. 1. Effect of different concentrations of Alden on growth and 
protein content in Spirodela as measured after 7 days of cultivation. 
Inoculum: 10 fronds per flask. Multiplication rate, 
MR = 1000 (logloFd- lOgloFO ) 

d 
where Fo, original number of fronds; Fd, No. of fronds on day d; 
d, number of days. 

d e t e r m i n e d  as descr ibed  4. Samples  of 100 m g  fr. w t  were  
e x t r a c t e d  w i t h  4 ml  of 0.05 M Tris-HC1 buffer ,  p H  7.5, 
a n d  c leared b y  c e n t r i f u g a t i o n  a t  3500 g a t  0 ~ P h o s p h a -  
t a se  a c t i v i t y  in  t he  s u p e r n a t a n t  was  d e t e r m i n e d  a t  p H  6.0, 
a n d  R N a s e  a c t i v i t y  was d e t e r m i n e d  a t  p H  6.0 in 0.033 M 
c i t r a t e  5, e. U n i t  of p h o s p h a t a s e  is def ined  as t h a t  a m o u n t  
of e n z y m e  t h a t  re leased 1 Ezmole of p - n i t r o p h e n o l  pe r  m i n  
a t  30 ~ S t a n d a r d  u n i t  of R N a s e  is def ined  as t h a t  a m o u n t  
of e n z y m e  w h i c h  re leased 1 A~60 u n i t  (A26 o of 1.0/ml) of 
soluble  nuc leo t ide  f rom h i g h l y  po lymer ized  yeas t  R N A  
per  m i n  a t  30~ 
The  m u l t i p l i c a t i o n  r a t e  M R  of Spi rodela  was  inve r se ly  
r e l a t ed  to  t h e  l o g a r i t h m  of t h e  mo la r  c o n c e n t r a t i o n  of 
Alden  (figure 1). F r o n d s  b e c a m e  smal ler ,  t h i c k e r  a n d  
d a r k e r  green  t h a n  in t h e  con t ro l ;  roo ts  were sho r t ened .  
All  p r o g e n y  p l a n t l e t s  r e m a i n e d  a t t a c h e d  to t he  mo the r s ,  
f o rming  large c lus ters  of t i g h t l y  p a c k e d  o v e r l a p p i n g  
f ronds .  S imi la r  c lus ters  were  p r o d u c e d  b y  o t h e r  g r o w t h  
r e t a r d a n t s  ~. Alden,  in  c o n t r a s t  to  CCC a n d  DMMC 4, d id  
n o t  evoke  s y m p t o m s  of i n h i b i t i o n  of ch lo rophy l l  s y n t h e s i s ,  
even  a t  c o n c e n t r a t i o n s  comple t e ly  b lock ing  g r o w t h  (5 • 
10 -a M). 
G r o w t h  of Spi rode la  was s l igh t ly  s t i m u l a t e d  b y  GA 3. 
U n d e r  t h e  in f luence  of BA,  t he  M R  was  n o t  changed ,  b u t  
f ronds  b e c a m e  la rger  a n d  h e a v i e r  t h a n  in t h e  con t ro l  4. 
T h e  g r o w t h - r e t a r d i n g  effect  of Alden  a t  t h e  c o n c e n t r a t i o n  
of 10 -5 M was m a r k e d l y  r educed  b y  GA 3 and  B A  (table,  

1 Acknowledgments. Original inoculum of S.oligorrhiza was kindly 
supplied by Prof. E. G. Bollard and Dr A. R. Ferguson of the 
Plant Diseases Division, D. S. I. R., Auckland, New Zealand. 
Alden* was kindly supplied by Dr. W. H. De Silva of Dr R. 
Maag Ltd,, Chemical Works, Dielsdorf, Switzerland. 

2 G.A. Hiippi, P. F. Bocion and W. H. de Silva, Experientia 32, 
37 (1976). 

3 A.R. Ferguson and E. G~ Bollard, Planta 88, 344 (1969). 
4 J .S .  Knypl, S. Witek and M. Ogwi~cimska, Z. Pflphysiol. 79, 

53 (19761. 
5 J .S .  Knypl, Biochem. Physiol. Pflanzen 170, 243 (1976). 
6 E. Ambellan and V. P. Hollander, Analyt. Biochem. 17, 474 

(1966). 
7 C.M. Wilson, A. Rev. P1. Physiol. 26, 187 (1975). 


