
1374 Specialia I~XPERIENTIA 27/11 

Table II. Physical properties of [deamino, 4-tbreonine]-oxytoein (II a) and [deamino, 4-threonine]-mesotocin (II b) compared with those of 
[4-threonine]-oxytocin, [4-threonine]-mesotocin, oxytoein, mesotocin, and deamino-oxytocin 

Physical Deamino-4-Thr- 4-Thr-oxy- Deamino-4- 4-Thr Mesotocin a Deamino- Oxytocin t 
properties oxytocin* toein b Thr-Mesotocin • Mesotocin ~ Oxytocin 

Rf • 0.56 0.42 0.57 0.39 0.33 0.78 ~ 0.34 (0.59) ~ 
[~] T°~ -85.7 ° -10.4 ° -83.4 ° -8,2 ~ -31.8 ° - t07 ° -24.0 ° 

"Present Communication. bSee Ref. zb. °Values from M. MANNING and W. H. SAWYER, unpublished data. a Value reported by RUDINGER et 
al. (1969) see Footnote ~ Table L ~ See Ref. 4b. 'See Ref. 6. *Thin layer chromatography in the upper phase of the solvent system Butanol: 
acetic acid: water: 4:1:5 as described in Ref. lb. hValues reported in Ref. 4 ~; are for decending chromatography on Whatman No. 1 Paper in 
the same solvent system as in *. ~ In 1 N acetic acid (C = 0.50 for all except mesotocin) ; T ° = 22 °, 24 °, 24 ~, 24-21 °, 22.5% respectively. 

r e su l t ed  in  a genera l  m a r k e d  r e d u c t i o n  in p o t e n c y  of al l  of 
t h e  cha rac t e r i s t i c  p h a r m a c o l o g i c a l  ac t iv i t i e s  of b o t h  of 
t he se  h i g h l y  a c t i v e  analogs .  Th i s  u n e x p e c t e d  p a t t e r n  of 
d i m i n i s h e d  ac t iv i t i e s  is in  s t r i k ing  c o n t r a s t  to  t h a t  o b t a i n e d  
b y  r e m o v a i  of t h e  a m i n o  g roup  f r o m  oxy toc in .  T h e  re-  
su i t i ng  c o m p o u n d ,  d e a m i n o - o x y t o c i n  possesses  a m a r k e d  
e n h a n c e m e n t  of a l l  ac t iv i t i e s  e x c e p t  t h e  r a t  vasopressor .  
I n  t h e  case  of  I I  a a n d  I I b  i t  is i n t e r e s t i n g  to  n o t e  t h a t  t he  
m o s t  d r a s t i c  r e d u c t i o n  in  b o t h  i n s t ances  is in  t h e  r a t  
u t e r u s  ac t iv i ty .  O n  t he  o t h e r  h a n d  t h e  fowl vasodepres so r  
a c t i v i t y  of b o t h  ana logs  was  n o t  d i m i n i s h e d  n e a r l y  to  t he  
s ame  ex t en t .  I n  fact ,  t h e  fowl vasodepres so r  p o t e n c y  of 
I I b  is h i g h e r  t h a n  t h a t  ot d e a m i n o - o x y t o c i n .  I t  is of fur-  
t h e r  i n t e r e s t  to  no t e  t h a t  whereas  b o t h  I I  a a n d  I I b  ex- 
h i b i t  a fowl vasodepres so r  a c t i v i t y  wh ich  is more  p o t e n t  
in  b o t h  i n s t ances  t h a n  t h a t  possessed b y  o x y t o c i n  a n d  
meso toc in  respec t ive ly ,  ye t  all of t he  o t h e r  cha rac t e r i s t i c  
ac t iv i t i e s  of b o t k  I I a  a n d  I I b  are  lower  t h a n  t hose  of 
o x y t o c i n  a n d  meso toc in  respec t ive ly .  

These  resu l t s  i l l u s t r a t e  a r a t h e r  cur ious  a n o m a l y  f r o m  
t h e  s t r u c t u r e - f u n c t i o n  p o i n t  of  view. On  t h e  one  h a n d ,  
the  s u b s t i t u t i o n  of g l u t a m i n e  b y  t h r e o n i n e  i n  t h e  4-posi-  
t i ons  of o x y t o c i n  a n d  meso toc in  h a s  r e su l t ed  in  ana logs  
wh ich  a re  m u c h  more  p o t e n t  in  t h e  cha r ac t e r i s t i c  a s say  
s y s t e m s  t h a n  t h e  p a r e n t  pep t i de  in e a c h  case : ye t ,  on  t h e  
o t h e r  h a n d ,  t h e  iden t i ca l  s u b s t i t u t i o n  in d e a m i n o  oxy to -  
c in  a n d  d e a m i n o  meso toc in  has  led to a su rp r i s ing  d imin i sh -  
m e n t  of these  s ame  ac t iv i t ies .  

I n  sea rch ing  for  clues w h i c h  m i g h t  l ead  to  a poss ible  ex- 
p l a n a t i o n  for  t he se  u n e x p e c t e d  f ind ings  i t  is t e m p t i n g  to  
specu la te  t h a t  t h e  u n u s u a l  so lub i l i ty  cha rac te r i s t i c s  of 
b o t h  I I a  a n d  I I b  m i g h t  s o m e h o w  be  involved .  As indi -  
c a t ed  above ,  b o t h  I I a  a n d  I I b  were found  to  be  m u c h  less 
so luble  in  aqueous  ace t ic  acid t h a n  a n y  o x y t o c i n  ana logs  

h i t h e r t o  e n c o u n t e r e d  in these  l abora to r ies .  Also t h e  h i g h e r  
R f  va lues  of I I  a a n d  I I  b (Table  I I )  as c o m p a r e d  to  those  
of [4 - th reon ine ] -oxy toc in  a n d  ~4- threonine] -mesotoc in  in-  
d ica te  t h a t  each  of t he  d e a m i n o  d e r i v a t i v e s  is genera l ly  
m u c h  m o r e  l ipophi l i c  t h a n  t h e  p a r e n t  c o m p o u n d  in  each  
case. I t  is t h u s  poss ib le  t h a t  t h e  overa l l  d i m i n i s h m e n t  of 
ac t i v i t i e s  m a y  in some  w a y  be  r e l a t ed  to  t he se  v e r y  pro-  
n o u n c e d  d i f ferences  in  solubi l i t ies .  

T h e  f ind ings  o u t l i n e d  he re  r e p r e s e n t  the  f i r s t  r e p o r t e d  
i n s t ance  in w h i c h  t h e  r e m o v a l  of t h e  a m i n o  g roup  f rom a n  
ana log  of oxy toc in ,  w h i c h  ha s  been  modi f i ed  in on ly  a 
s ingle  pos i t ion ,  has  resu l ted  in a d i m i n i s h m e n t  r a t h e r  t h a n  
in a n  e n h a n c e m e n t  of t he  cha rac t e r i s t i c  oxy toc in - l ike  ac- 
t iv i t i e s  as well  as t h e  a n t i d i u r e t i c  ac t iv i ty .  I n  a p l a n n e d  
ex t ens ion  of these  s tudies ,  i t  is hoped  t h a t  knowledge  of 
t he  pha rmaco log i ca l  a n d  phys i ca l  cha rac t e r i s t i c s  of t he  
d e a m i n o  de r i va t i ve s  of a) s y n t h e t i c  4 - th r eon ine  ana logs  of 
t h e  o t h e r  n e u r o h y p o p h y s i a l  h o r m o n e s  a n d  b) s y n t h e t i c  
o x y t o c i n  ana logs  w i t h  o t h e r  h y d r o x y - a m i n o  acids in  t he  
4-posi t ion ,  m a y  he lp  t o  i l l u m i n a t e  a n d  poss ib le  I u r t h e r  
c la r i fy  t h e  su rp r i s ing  f ind ings  r epo r t ed  here.  

Zusammen]assung. S y n t h e s e  (Merr i f ie ld-Methode)  u n d  
p h a r m a k o l o g i s c h e  E i g e n s c h a f t e n  de r  D e s a m i n o - D e r i v a t e  
yon  (4 -Threon in ) -Oxy toc in  u n d  (4 -Threon in ) -Mesoxy to-  
c in  werden  beschr i eben .  
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PRO EXPERIMENTIS 

RedaktioneUe Vorbemerkung. Die nachstehende Arbeit bringt unseres Erachtens methodologische Anregungen (z.B. verbesserte Schfit- 
zungen fiir die Parameter der Schiitzgleichung), welche geeignet erscheinen, die Qualit~it der statistischen Auswertung yon Versuchsergeb- 
nissen zu heben. H.M. 

Ein B e i s p i e l  z u r  A n w e n d u n g  m e h r f a c h e r  l inearer  R e g r e s s i o n  in der  B i o c h e m i e  

I{. STRASSER u n d  A. MISEREZ 1 be s ch r e i ben  die t~rgeb- 
nisse  yon  U n t e r s u c h u n g e n  fiber das  V e r h a l t e n  y o n  Po ly -  
s a c c h a r i d e n  wXhrend  der  Mikroe lek t rophorese .  Sie geben  
in  i h r e r  A r b e i t  W e r t e  fiir die W a n d e r s t r e c k e  e in iger  
P o l y s a c c h a r i d e  als  F u n k , i o n  de r  Zei t  u n d  de r  St romst~i rke  
an.  

Die  VCanders t recke  is ,  e ine  l inea re  F u n k t i o n  de r  Zeit ,  
wobe i  d ie  VVandergeschwindigke i t  w i e d e r u m  l inea r  zu-  

n i m m t  als F u n k t i o n  de r  Stromst~irke.  STRASGER u n d  
MISEREZ geben  eine F o r m e l  ffir die W a n d e r s t r e c k e  

und  fiir  die G e s c h w i n d i g k e i t  
n a ~ = m - I + q .  (2) 

1 R. STRASSER und A. MISEREZ, Experientia 27, 239 (1971). 
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S t r o m s t a r k e  I u n d  Zei t  t s ind  unabhAngige  Var iab le ,  woo 
i s t  die e x p e r i m e n t e l t  b e o b a c h t e t e  W a n d e r s t r e c k e ,  aus  
d e n e n  die  P a r a m e t e r  zu r  Schi~tzung de r  zu e r w a r t e n d e n  
~¢Vanderstrecke a ls  F u n k t i o n  yon  Ze i t  u n d  S t roms tArke  
e r m i t t e l t  w e r d e n  sol len  

w(0 = ( m . I  + q )  . l  (3) 

STRASSER u n d  MISEREZ x gehen  so vor,  dass  sie fiir jede  
u n t e r s u c h t e  S t roms t / i rke  gem/iss  (1) d ie  W a n d e r g e -  
s chwind igke i t  s chg t zen  u n d  ansch l i e s send  aus  d e n  e rmi t t e l -  
t en  W a n d e r s c h w i n d i g k e i t e n  die P a r a m e t e r  in  (2) schi i tzen.  

Dieses  V o r g e h e n  i s t  wenig  wi rkungsvo l l ,  u n d  die Auf-  
gabe  k a n n  besser  m i t  Hi l fe  m e h r f a c h e r  l inea re r  Regres-  
s ion ~ gel6s t  werden .  
B e z e i c h n e n  w i t  m i t  

x I die Stromst~irke I 
x 2 die Zeit t. 
y die W'anderstrecke 

so k S n n e n  wi r  fo lgendes  l ineares  Model l  m i t  I n t e r a k t i o n  
fo rmu l i e r en  

y~ = N + flxxx +/52x~ + &~xxx v (4) 

D e m  A n s a t z  v o n  STRASSER u n d  MIS~REZ x wi i rde  das  
r eduz i e r t e  Model l  

Yt = ff2X2 "~ f112AflX2 = (ff12Xl "~ &)X 2 (5) 

en t sp rechen .  Arts den  m i t g e t e i l t e n  Messwer t en  (un te r  
Vernach l i i s s igung  de r  ~¢Verte y,  = 1) e rh i i l t  m a n  fiir die 
Regress ionskoef f i z i en ten  des  vo l l s t~nd igen  Model ls  

fl0 = 0.0050 3616 

/~1 = 0.0005 1975 

/~2 = 0.0016 8224 

/~12 = 0.0038 6317 

u n d  fiir  das  r eduz ie r t e  Model l  

/~2 = 0.0018 3291 

/~12 = 0.0038 5146 

Diese W e r t e  s t i m m e n  a n n ~ h e r n d  m i t  d e n  v o n  STRASSER 
u n d  MIS~REZ x a n g e g e b e n e n  fiir  q = 1 ,75 .  10 -s u n d  
m = 3.94 - 10 -z i ibere in .  
Mi t  Hi l fe  e iner  S t r euungs ze r l egung  ~ k a l m  gepr i i f t  werden ,  
o b  da s  r eduz ie r t e  Model l  zu r  B e s c h r e i b u n g  de r  B e o b a c h -  
t u n g e n  geni igt .  

Streuungszerlegung FG Quadratsummen Durehschnitts- 
quadrate 

Regression, vollst/indiges 4 4.2597 4630 

Regression, reduziertes 2 4.2597 1666 
Modell (f12,/51~) 

Differenz Iiir t50, ~1 2 0.0000 2964 

Rest 17 0.0034 5370 

0.0000 1482 

0.0002 0316 

Insgesamt 21 4.2632 

D a  das  D u r c h s c h n i t t s q u a d r a t  ftir die Dif ferenz  fi ir  d e n  
zus~ttzl ichen E i n b e z u g  v o n  fl0 u n d  fix k le iner  i s t  als  da s  
D u r c h s c h n i t t s q u a d r a t  fiir den  Res t ,  da r f  gesch lossen  
werden ,  dass  das  r eduz i e r t e  Model l  (5) zu r  B e s c h r e i b u n g  
de r  W a n d e r s t r c c k e  de r  P o l y s a c c h a r i d e  a ls  F u n k t i o n  yon  
St romst~t rke  u n d  Zei t  geni ig t .  

Die  in  Model l  (5) e n t h a l t e n e  GrSsse fl~ bewi rk t ,  da s s  
se lbs t  bei  de r  S t roms t i i r ke  x 1 = 0 e ine  gewisse W a n d e r u n g  
erfolgt ,  was  n a c h  den  p h y s i k a l i s c h e n  G e g e b e n h e i t e n  n i e h t  
zu e r w a r t e n  ist. M a n  wi i rde  e rwar t en ,  dass  die  ~Vander-  
s t r ecke  de r  S u b s t a n z e n  p r o p o r t i o n a l  zur  Zei t  x~ u n d  zu r  
S t r o m s t ~ r k e  xl ist,  was  e ine r  Model lg le ichung  

y~ = fll=xlx= (6) 

entspr~iche. E s  sei d e s h a l b  noch  geprt i f t ,  ob  ~ aus  d e m  
Model l  weggelassen  w e r d e n  k a n n .  Fi i r  dieses Model l  
l a u t e t  die Sch i i t zung  des  Regress ionskoef f i z i en ten  

~x2 = 0.0042 2150 

Die  S ign i f ikanz  yon  fl= wi rd  w i e d e r u m  m i t  e iner  S t r e u u n g s -  
zer legung* gepri i f t .  

Streuungszerlegung FG Quadrat- Durchschnitts- F 
summen quadrate 

Regression, 2 4.2597 1666 
vollstiindiges 
blodell (/~z,/~) 
Regression, 1 4.2480 9545 
reduziertes 
ModeU (~12) 
Differenz fiir fl~ 1 0.0116 2121 0.0116 2121  63.390 
Rest 19 0.0034 8334 0.0010 8333 

Insgesarnt 21 4.2632 

De r  Q u o t i e n t  de r  be iden  I ) u r c h s c h n i t t s q u a d r a t e  i iber-  
s t e ig t  bei  w e i t e m  die S i g n i f i k a n z s c h r a n k e  de r  F - V e r t e i l u n g  
m i t  1 u n d  19 F r e i h e i t s g r a d e n  (F0.001 1,1~ = 15.080). 

D a r a u s  muss  geschlossen  werden ,  dass/~2 s ign i f i kan t  yon  
Nul l  ve r s ch i eden  is t  u n d  in de r  Mode l lg le ichung  e n t h a l t e n  
sein muss .  

D a m i t  is t  die Fes t s t e l lung ,  dass  die E x t r a p o l a t i o n  de r  
W a n d e r u n g s g e s c h w i n d i g k e i t  au f  d ie  S t roms t / t r ke  Nul l  
e inen  y o n  Nul l  v e r s c h i e d e n e n  W e r t  e rgab ,  s t a t i s t i s c h  
u n t e r m a u e r t ,  d .h .  dass  es s ich  bei  d iesen  A b w e i c h u n g e n  
n i c h t  n u t  u m  blosse Z u f a l l s a b w e i c h u n g e n  h a n d e l t .  Of ten-  
b a r  w i rd  die W a n d e r g e s c h w i n d i g k e i t  d u r c h  e inen  u n b e -  
k a n n t e n  E in f lu s s  u m  e inen  k o n s t a n t e n  B e t r a g  t iber  d e n  
zur  S t roms t l i r ke  p r o p o r t i o n a l e n  h i n a u s g e h o b e n .  

Summary. Mul t ip le  l inea r  regress ion  is a ve r sa t i l e  tool  
to  descr ibe  t h e  d e p e n d e n c e  of a n  obse rved  v a r i a b l e  f r o m  
a n u m b e r  of e x p e r i m e n t a l l y  v a r i e d  factors .  I t  m a k e s  i t  
poss ib le  to  e s t i m a t e  t h e  p a r a m e t e r s  of a r e sponse  f u n c t i o n  
s i m u l t a n e o u s l y  f rom a s ingle se t  of d a t a  a n d  to  t e s t  t h e  
a p p r o p r i a t e n e s s  of a p roposed  model .  A n  e x a m p l e  i l lus- 
t r a t e s  t h e  a p p l i c a t i o n  of m u l t i p l e  l inea r  regress ion  to  a n  
e x p e r i m e n t  in  b i o c h e m i s t r y :  t h e  e s t i m a t i o n  of t h e  d i s t a n c e  
t r a v e l l e d  b y  a chemica l  in  mic ro-e lec t rophores i s .  Tes t s  
b a s e d  on  m u l t i p l e  l i n e a r  regress ion  p r o v e  t h a t  t h e  t r ave l -  
l ing  speed is n o t  c o m p l e t e l y  p r o p o r t i o n a l  to  t h e  e lectr ic  
c u r r e n t  app l i ed  b u t  a lso c o n t a i n s  a c o n s t a n t  t e rm.  
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