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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. 
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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 

1 A.Z. EISEN, E. A. BAUER and J. J. JEFFREY, J. Invest. Dermat. 55, 
359 (1970). 
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Control Reaction mixture 

Fig. 1. Disc acrylamide gel electrophoresis patterns of control, and 
granuloma collagen lysate with several new degradation products. 14- 
day-old granuloma, 3-day incubation of tissue on collagen gel. 

Fig. 2. Granuloma, photomicrograph of central area showing talc, 
macrophages and giant cells, H.E. • 205. 

to  be  assoc ia ted  w i t h  f ib rob las t  p ro l i fe ra t ion .  Per iods  of 
h igher  col lagen lysis  occurred  w i t h  increased  f ib rob la s t  
popu la t ions .  However ,  in  our  s tud ies  m a x i m u m  lysis 
occur red  a t  14 days,  w h e n  his to logica l  e x a m i n a t i o n  showed 
a n e a r l y  exclusive  m a c r o p h a g e  and  g i a n t  cell p o p u l a t i o n  
(Figure  2), w i t h  on ly  occas ional  f i b rob la s t s  a t  t he  per i -  
p h e r y  of t h e  lesion. E n z y m e  h i s tochemica l  e x a m i n a t i o n  
of c r y o s t a t  sect ions  of t i ssue  (macrophages  a n d  g i a n t  cells) 
s u r r o u n d i n g  t he  e x p l a n t s  d e m o n s t r a t e d  in tense  acid 
p h o s p h a t a s e  (pH 5.2) a n d  a m i n o p e p t i d a s e  (pH 5.5 a n d  

5 R. PEREZ-TAMAYO, Lab. Invest. 22, 137 (1970). 
6 T. N. SALTHOUSE , Expl. Surg. Med., in press (1971). 

6.8) a c t i v i t y  6. F r o m  these  obse rva t ions ,  i t  is be l ieved  t h a t  
a col lagenase  was assoc ia ted  w i t h  t h e  h igh ly  lyric enzyme-  
ac t ive  m a c r o p h a g e  a n d  g i an t  cell p o p u l a t i o n  in the  cen t r a l  
areas  of t h e  ta lc  g r anu lomas .  

Th i s  p r e l i m i n a r y  o b s e r v a t i o n  is p a r t  of a con t inu ing  
s t u d y  which  will be  r epo r t ed  more  ex tens ive ly  a t  a l a t e r  
da te .  

Zusammen/assung. E i n  ko l lagenoly t i sches  E n z y m  wurde  
in T a l k g r a n u l o m e n  u n d  im Z u s a m m e n h a n g  m i t  Makro-  
p h a g e n  sowie Riesenze l len  ge funden  u n d  e lek t rophore-  
t i sch  cha rak te r i s i e r t .  
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Interaction of Daunomycin  with Nucleic Acids: Effect of Photoirradiation of the Complex 

T h e  biological  a c t i v i t y  of d a u n o m y c i n  is be l ieved  to  be  
r e l a t ed  to  i t s  ab i l i t y  to  i n t e r a c t  w i t h  t he  ' p r i m e r '  D N A  1, 2, 
t h u s  i n h i b i t i n g  no t  on ly  D N A - d e p e n d e n t  R N A  synthesis3,  4, 
b u t  also D N A  dup l i ca t i on  4. P h o t o d y n a m i c  a c t i v i t y  of 
d a u n o m y c i n  aga ins t  some D N A  a n d  R N A  vi ruses  has  
been  descr ibed  5, s. 

D a u n o m y c i n ,  a f luorescen t  glycosidic a n t i b i o t i c  of t h e  
a n t h r a c y c l i n e  group,  could sensi t ize  p h o t o d y n a m i c  ef- 
fects  7. P r e l i m i n a r y  i r r ad i a t i on  (UV a n d  visible) experi-  
m e n t s  of i t s  D N A  complex  i nd i ca t ed  t h a t  a s t ab l e  combi-  
n a t i o n  of d a u n o m y c i n  w i t h  D N A  t o o k  place. Var ious  
m e t h o d s  were used to  t e s t  t he  s t a b i l i t y  of t h e  p h o t o -  
i r r a d i a t e d  complex  : dialysis,  gel f i l t ra t ion ,  so lven t  ex t rac -  
t i on  a n d  e n z y m a t i c  d iges t ion.  W e  r e p o r t  here  s tudies  on  
t he  effects  of U V - i r r a d i a t i o n  of d a u n o m y c i n - n u c l e i c  acid 
complexes .  

Materials and methods. I n  a t yp i ca l  expe r imen t ,  a solu- 
t i on  of calf t h y m u s  D N A  (5 • 10-3M of D N A  phosphorus )  
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