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Histological  evidence for some degree of smoo th  muscle 
o r ien ta t ion  in the  longi tudinal  d i rec t ion  has been demon-  
s t r a t ed  in t he  super ior  mesenter ic  a r t e ry  7 and some aort ic  
sect ions s. These si tes showed a re la t ively  high degree of 
longi tudinal  s tress re laxa t ion  compared  wi th  the  femoral  
ar tery.  As the  longi tudinal  s tress increases,  the  propor-  
t ion  of longi tud ina l ly  al igned smoo th  muscle and/or  
connec t ive  t issue c o m p o n e n t s  p r e sumab ly  increases. 

If the  p ropor t ion  of the  longi tudina l  a l ignment  of 
smoo th  muscle  f ibres is a func t ion  of the  smoo th  muscle 
con ten t  for all ar ter ia l  sites, t hen  we would expec t  smoo th  
muscle to re late  to  longi tudina l  s tress re laxa t ion  as mea-  
sured by  TA-TB. However ,  no correla t ion was found 
be tween  values  of aort ic  s tress re laxa t ion  at  the  initial  
longi tudinal  s t ra in  of 0.05 and the  smoo th  muscle aort ic  
conten t ,  t aken  f rom FISCHER and  LLAURADO 9, der ived by  
sub t rac t ion  of the  collagen and elast in  percen tage  con ten t  
f rom 100%. 

The physiological  longi tudinal  s t ra in  along the  aor ta  is 
no t  equal  a t  all sites. However ,  even if we consider  the  
stress re laxa t ion  at  the  res t ing physiological  longi tudinal  
s t ra ins  as given by  Ap te r  et  al. 4 for the  canine aorta,  there  
is stil l  no corre la t ion wi th  the  smoo th  muscle con ten t  at  
these  sites. 

I t  has  been shown t h a t  a t  and above physiological  
pressures  collagen plays  a grea ter  t ens ion  bear ing  role in 
the  ar ter ia l  wall  t h a n  o ther  ar ter ia l  cons t i tuents ,  whereas  
e las t in  p r edomina t e s  in th is  funct ion  at  lower t h a n  
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Fig. 2. Difference between the induced arterial stress immediately fol- 
lowing step input of longitudinal strain Ta, and stress remaining after 
3 rain of stress decay TB as a function of the sum of smooth muscle and 
collagen content for 5 aortic sites. 

physiological  pressures  t0. F r o m  the  above and the  work of 
GOTO and KIMOTO 6 it would be expec ted  t h a t  a funct ion  
of ar ter ial  wall  cons t i tuen t s  which correlates  well wi th  
stress re laxa t ion  at  physiological  s t ra ins  would include an 
express ion of e i ther  collagen con ten t  or its var ia t ion  wi th  
respect  to  elast in content ,  t h a t  is t he  collagen-elast in 
rat io C/E 9. Consequent ly  a t  res t ing  physiological  s t ra ins  
longi tudinal  s tress re laxa t ion  in the  aor ta  was considered 
as a funct ion  of b o t h  the  sum of s mo o t h  muscle and colla- 
gen con ten t  and the  p roduc t  of the  s mo o t h  muscle con- 
t e n t  and  the  C/E ratio.  Bo th  these  var iables  gave a ve ry  
good correlat ion wi th  longi tudinal  s tress relaxat ion,  par t i -  
cularly the  sum of s mo o t h  muscle and  collagen content .  
This re la t ionship  is shown in Figure 2. 

Co~clusion. A signif icant  degree of longi tudinal  stress 
re laxat ion  occurs in the  var ious  regions of t he  canine 
aorta,  renal  and  superior  mesenter ic  arteries.  The magni-  
tude  of such stress re laxa t ion  is s t ra in  d e p e n d e n t  and 
differs f rom site to site. At  longi tudinal  s t ra ins  equivalent  
to those  exis t ing in vivo, longi tudinal  stress re laxat ion  in 
the  aort ic  sites considered increases progress ively  in a 
caudal  d i rect ion and  correlates  well wi th  the  sum of 
collagen and s mo o t h  muscle known to exis t  a t  these  sites. 

Rdsumd. On a mesur6 chez le chien la re laxat ion  de la 
tens ion  longi tudinale  en fonct ion de la d6format ion  dana 
l 'aorte ,  l 'ar t6re r6nale et  l 'ar t6re m6sent4r ique sup6rieure. 
Dana lea d6format ions  6quivalent  & celles du vaisseau in 
vivo, la re laxa t ion  de la tens ion  longi tudinale  eat raise en 
re la t ion avec les effets combin6s de la t eneur  en collag6ne 
et  des muscles  lisses. 
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B o b i e r r i t - N e w b e r y i t - K o n k r e m e n t e  in den Dri isensf ickchen des V o r m a g e n s  yon L a m a  lama 

Im  Gegensatz  zum S t ruv i t  k o m m e n  die Magnes ium- 
o r thophospha t -Mine ra l e  Bobier r i t  und  Newbery i t  nu t  
sehr  sel ten als K o m p o n e n t e n  pa tho log ischer  Konkre-  
men te  vor  t. Bei der  Sekt ion eines 12j~thrigen Lamaheng-  
stes, der  wegen seni lem Marasmus  ge th te t  worden  war, 
wurden  in den  sog. Dr i i sensgckchen des ers ten Vormagen-  
abschn i t t e s  (cranialer und  caudaler  'Pansen ' -Sack)  
zahlreiche jeweils solit&re, erbsen-  bis kastaniengrosse,  
unregelm~ssig ges ta l te te  K o n k r e m e n t e  gefunden  (Figur 
a und  b), die an der  Oberfl~iche pf lanzl icher  F u t t e r b e s t a n d -  
tei le bzw. versch iedener  F r e m d k 6 r p e r  zur Absche idung  
gelangt  waren.  Die im Inne ren  dieser  K o n k r e m e n t e  locker 

gefiigten, kris tal l in inkrus t i e r t en  Pf lanzenfaserba l len  wa- 
t en  aussen yon einer un te rsch ied l ich  d icken  k o m p a k t e n  
Minera lschicht  umgeben.  

Die r6n tgend i f f rak tomet r i sche  Un te r suchung  ergab als 
kr is tal l ine tKomponenten:  im Inneren  der  K o n k r e m e n t e :  
Newbery i t  M g t l P O  4 - 3H90; als d ich t  geffigte Schale: 
Bobier r i t  Mga (PO4) 2 �9 8H~O. Der  k o m p a k t e  Bobier r i t -  
Antei l  be s t and  aus faserigen Aggregaten  yon ~0 ,01  m m  
bis zu 0,1 m m  dicken nach  [0011 ges t reck ten  Kris tal len.  

1 W, ORONBERO~ Zentbl. allg. Path, 105, 256 (1964). 
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a) Bobierrit/Newberyit- Konkremente 
(k) in den Drfisens~ickchen des crania- 
lea ~Pansen~-~ackes von Lama lama. 
b) Dilatation eines Drfisens~ckchens 
durch kastaniengrosses Konkrement 
(k). Aus deln benachbarten Sehleim- 
hautsfickchen wurden die Kenkre- 
mente bereits entfernt. 

Die < 0,1 m m  grossen i d i o m o r p h  ausgebi lde ten ,  me i s t  
d i p y r a m i d a l e n  n a c h  [0011 ges t r eck ten  Newbery i t -Kr i s t a l l e  
w a r e n  a n  de r  Oberfl i iche der  F a s e r p a r t i k e l  aufgere ih t .  
N e w b e r y i t  wird  in H a r n s t e i n e n  ve r sch iedene r  S~ugera r t en  
u n d  in D a r m s t e i n e n  yon  Huf-  u n d  K l a u e n t i e r e n  h~uf ig  
nachgewiesen.  B o b i e r r i t  ge langte  b i she r  n u t  in  den  Nie- 
r e n k o n k r e m e n t e n  yon  zwei R i n d e r n  zur  B e o b a c h t u n g  1, 2. 

Der  I n h a l t  der  Driisens~tckchen wird  normale rweise  in  
per iod ischen  I n t e r v a l l e n  s y n c h r o n  m i t  den  r h y t h m i s c h e n  
Bewegungsvorg~ngen  des Magens  vo l l s t~nd ig  ent leer t .  
I h r  Sekret ,  das  re ich l ich  HCO~ (176,0 4- 22 retool/l)  u n d  
PO~-  (45,5 • 8,3 mmol/1) en th~l t ,  d i en t  zur  Pu f f e rung  
der  freien Fe t t s~uren ,  die bei  der  Ze l lu loseverdauung  im 
V o r m a g e n  des L a m a s  e n t s t e h e n  3. K o m m t  es zu S t6run-  
g e n d e r  Magenmoto r ik ,  so wird  die A b g a b e  der  Sekre te  
b e h i n d e r t ,  was  e inerse i ts  zum E i n d r i n g e n  gr6sserer  
F u t t e r p a r t i k e l  in  die Si ickchenhohlr /~ume i t ih r t  u n d  
ande re r se i t s  e ine U b e r h 6 h u n g  des ~ b e r s ~ t t i g u n g s g r a d e s  
m i t  Mg- u n d  PO4-Ionen  bewi rk t ;  dies beg i ins t ig t  die 

2 W. GR(JNBERG, Path. Vet. J, 258 (1964). 
R.H. ECKERLIN und C.E. STEVENS, Corneli Vet. 63, 436 (1973). 

K e i m b i l d u n g  der  N ew b e ry i t -K r i s t a l l e  und  e rm6g l i ch t  das  
wei tere  W a c h s t u m  der  K o n k r e m e n t e :  Die k r i s t a l l i n  
i n k r u s t i e r t e n  P a r t i k e l  verschl iessen  bei  jeder  K o n t r a k -  
t ionswel le  die Dr i i sens i i ckchen6f fnnng  wie ein Kugel-  
vent i l ,  woraus  ein wei te re r  IRiickstau der  Sekre te  und  
eine V e r s ch i eb u n g  de r  I o n e n k o n z e n t r a t i o n  bzw. fdber- 
s ch re i tung  der  S i i t t i gungsak t iv i t i i t en  des 13obierrit  
resul t ier t .  

Summary. The  f o r m a t i o n  of ]3ob ie r r i t e /Newbery i te -  
c o n c r e m e n t s  m a y  occur  in  t h e  g l andu la r  saccules of t h e  
l l ama  (Lama lama) fo res tomach ,  if t h e  m o t i l i t y  of ' abo-  
masa l '  c o m p a r t m e n t s  is d i s t u r b e d  an d  these  saccules are 
n o t  able  to  eve r t  a t  per iodic  in te rva l s .  
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