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Fig. 3. Enlarged view of Figure 2. Note MAO activity of some peri- 
karya and their surrounding neuropil in the dorsolateral cell group of 
the anterior horn. • 150. 

Fig. 4. Cross section of the dorsal part of the medulla oblongata 
stained for MAO. 20 days following section of left hypoglossal nerve. 
Most nerve cells and surrounding neuropil of the ipsilateral hypo- 
glossal nucleus (H) showed moderate activity. Strong activity is seen 
in the dorsal nucleus of the vagus nerve (V). • 60. 

the  reac t ing  nerve  cells and  deaf fe ren t ia ted  pos ter ior  horn  
migh t  be ac t iva ted  in the  me tabo l i sm of amines.  Similar  
f inding was repor ted  by  BARRO• and TUNCBAY 9, t h a t  
glial cells in t he  anter ior  and  poster ior  horns  showed mar-  
ked increase of th iamine  py rophospha t a se  following bra- 
chial  p lexec tomy.  TOHOYAMA et  al. 1~ also ob ta ined  s imilar  
results  on t h i am ine  p y r o p h o s p h a t a s e  ac t iv i ty  of the  glial 
ceils in the  spinal  cord and  medul la  oblongata  following 
neuro tomy.  Al though one of the  funct ional  mean ings  of 
MAO is the  cross-l ink fo rma t ion  of collagen (BoRNSTEIN 
e t  al. n ,  PAGE and  BENDITT 12, etc.), we are unaware  
whe the r  it is appl icable  to  the  per ikaryon and neuroglia 
under  regenera t ion  and  degenera t ion .  Hence,  fu r ther  
s tudy  would be necessary  for t he  relat ion of MAO in- 
crease and increased p roduc t ion  of neuro- and  gl iof i lament  
in the  cent ra l  nervous  tissues. 

Zusammen/assung. Es werden  Vergnderungen  der  MAO- 
Akt iv i t / i t  im 1Riickenmark oder  in der  Medulla ob longa ta  

von R a t t e n  beschrieben,  die durch  die Sekt ion des N. 
ischiadicus oder des N. hypoglossus  ve ru r sach t  wurden.  
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Crysta l lo id  I n c l u s i o n s  in the  Connect ive  T i s s u e  of Sp ider  V e n o m  Gland 

Crystal l ine inclusions have  been seen in m a n y  types  of 
cells and  in near ly  all c o m p a r t m e n t s  of t he  cell 1, 2. How-  
ever, we have  seen few repor t s  concerning the  presence of 
non-minera l ized  crys ta l l ine  inclusions in the  ma t r i x  of 
connect ive  t issue.  JAKUS 3 has  d e m o n s t r a t e d  the  gridlike 
or ien ta t ion  of collagen units  in Descemet ' s  membrane ,  
and  HAusT ~ has r epor ted  the  presence  of la t t ice  like 
profiles in fo rming  elastic t issue. The present  r epor t  deals 
w i th  la t t ice  like profiles t h a t  are located wi th in  t he  ex t ra-  
cellular shea th  of v e n o m  glands  f rom the  brown recluse 
spider,  Loxosceles reclusa. 

Venom glands  were r emoved  f rom the  spiders,  sliced 
in to  i m m  th ick  blocks, f ixed in a phospha te -buf fe red  3% 
g lu ta ra ldehyde  solut ion for 3 h, r insed in a phospha te -  
buffered 7% sucrose solution,  and  pos t f ixed in 2% buf- 
fered osmium te t roxide .  The blocks were d e h y d r a t e d  in 
me thano l  and soaked in propylene  oxide prior to being 
e m b e d d e d  in epoxy  resin. Thin  sect ions were s ta ined  wi th  

combina t ions  of po ta s s ium pe rmangana te ,  u ranyl  acetate ,  
and  lead c i t ra te  before being obgerved in an Hi t ach i  model  
HU-11B electron microscope.  

A brown recluse spider  possesses 2 venom glands t h a t  
are located on e i ther  side of the  midl ine  in the anter ior-  
super ior  area of the  cepha lo thorax .  Each  gland is enve- 
loped wi th  several  muscle  layers. The extracel lular  shea th  
is in te rposed  be tween  the  deepes t  muscle layer  and the  
basal  surface of the  secre tory  epi the l ium I t  averages ca. 
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an image of nar row dark  bands  separa ted  by  wide l ight  
bands  (center - to-center  spacing ca. 14 nm) (Figure 1). 
Cross-sect ioned inclusions somet imes  showed an aggregate  
of densely  outl ined,  e lec t ron lucen t  subcircular  profiles 
(Figure 2), and, less often,  a h ighly  organized hexagona l  
fo rma t ion  was seen (Figure 3). 

At  the  u l t ras t ruc tura l  level, h ighly  or iented connect ive  
t issue lat t ices,  par t icu lar ly  those  composed  of collagenous 
e lements ,  have  been in t e rp re t ed  as a iding in the  preserva-  
t ion  of s t ruc tura l  in tegr i ty  in the  face of compress ive  or 
shear ing stress 3,5. This migh t  well be the  case in the  
b rown  recluse spider  v e n o m  glands since bo th  compress ive  
and  shear ing stresses p ro b ab l y  occur dur ing  the  muscular  
con t rac t ions  t h a t  expel  v e n o m  f rom the  gland. On the  
o ther  hand ,  such s t ruc tures  have  been repor ted  as charac-  
ter is t ic  of forming elastic tissue6. 

Ex tens ive  morphologica l  and composi t ional  analyses  of 
t he  crysta l loid  have  been unde r t aken  in order  to solve the  
numerous  quest ions  raised by  th is  r epor t  ~, 8. 

Rdsumd. Nous d6crivons des inclusions cristall ines 
observ6es dans  l'61ytre extracel lula i re  des glandes  veni-  
meuses  de Loxosceles reclusa. 

B. L. SOLOFF and  C. N. SUN 

Fig. 1. Longitudinal profiles of the crystalloid (C) are seen in the ex- 
tracellular sheath (E). M, muscle; G, gland cell. • 90,000. 
Fig. 2. Transverse section of erystalloid. • 270,000. 
Fig. 3. Transverse section of crystalloid with a locus (encircled) that 
shows a starlike substructure. • 200,000. 
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270 n m  in thickness .  Normal  u l t r a s t ruc tu ra l  examina t ion  
shows an e lec t ron dense f locculent  mater ia l  t h a t  is 
a p p a r e n t l y  r a n d o m l y  dispersed on an electron lucent  
background.  High  power  examina t i on  of areas where  the  
dense mate r ia l  appeared  c lumped  revealed inclusions t h a t  
possessed an e labora te  fine s t ructure .  W h e n  these  in- 
clusions were cut  in the  longi tudinal  plane,  t h e y  p resen ted  
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Collagenase Associated with Macrophage and Giant Cell Activity 

Collagenases and  col lagenolyt ic  ac t iv i ty  have  been 
d e m o n s t r a t e d  in associat ion wi th  a n u m b e r  of a n i m a l  and  
h u m a n  tissues. These s tudies  have  been ex tens ive ly  
reviewed by  EISEN et al. 1. Phagocytos i s  of collagen by  
macrophages  is known  ~,a, bu t  no t  the  occurrence of a 
collagenase in associat ion wi th  these  cells. 

We  wish to  r epor t  the  presence  of a collagenase appar-  
en t ly  p roduced  by  macr0phages  and  giant  ceils in talc- 
induced granulomas.  Fore ign  body  granulomas  were 
induced  by  in jec t ing  1 ml  of a sterile 2% suspension of 
ta lc  (USP) in saline in to  the  middle  gluteal  muscle  of 
L o n g - E v a n s  rats .  The ra t s  were killed af ter  7, 14, 21 and  
28 days.  The area of t he  g ranu loma was removed,  and 
wel l -def ined granulomas  1.5-2 cm in d i ame te r  were 
located  and excised. 1 to 2 m m  ~ f rom the  in ter ior  of the  
granulomas  were placed on guinea-pig  sk in -ex t rac ted  
collagen gels p roduced  by  the  m e t h o d  of GRILLO and 
GROSS 4. Af ter  3 days '  incubat ion ,  lysis of some gels was 

observed.  This lysis was more  extens ive  wi th  the  14-day 
explants .  The lysate  con ta in ing  the  coilagen degrada t ion  
p roduc t s  was separa ted  by  disc acry lamide  gel (7.5%) 
eIectrophoresis  a t  p H  4.7. The original  sk in -ex t rac ted  
collagen in Tyrode ' s  solut ion was t r ea t ed  s imilar ly as a 
control .  The e lec t rophore tograms  showed defini te  cleavage 
of the  collagen molecule,  wi th  a p a t t e r n  of cleavage 
p roduc t s  comparab le  to  those  ob ta ined  previously  f rom 
dermis,  bone,  synovia l  t issues, and o ther  sites 1 (Figure 1). 

PEREZ-TAMAYO 5 has  repor ted  collagenolytic ac t iv i ty  
associa ted wi th  carrageenin  granulomas,  which he bel ieved 
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