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The effect  of p ropoxys i la t rane  (POS) on b iosynthes is  of the pr incipal  b iopo lymers  of connective 
t i s sue  was s tudied.  Admin is t ra t ion  of POS as 0.5 and 2.0% ointments in lanol in-pe t ro la tum base  
cause  s t imula t ion  of cell  p ro l i fe ra t ion  in granulat ion and f ibrous t i s sues  developing in open skin 
defects  in albino r a t s .  St imulation of ceil  p ro l i fe ra t ion  in these  an imals  was shown to be 
accompanied  by increased  b iosynthes is  of col lagen and noncollagen p ro t e ins .  In concentra t ions  
of 10-3-10 -4 M, POS caused intensif icat ion of col lagen b iosynthes is  (the fo rmat ion  of pept ide-  
bound nondialyzable hydroxyproI ineJ r  in v i t ro  in chick embryonic  ca r t i l age  t i s sue .  The s i l a -  
t r anes  a re  thus biological ly act ive subs tances  with a r egu la to ry  influence on the course  of 
r e p a i r  and pro l i fe ra t ion  in connective t i s sue .  
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The organosi l icon compounds known as s i l a t r anes  have a marked  effect  on the course  of r e p a i r  and p r o -  
l i fera t ion in connective t i s sue  [1,4]. Connective t i s sue  is known to contain s i l icon,  which is c lose ly  bound 
with its b iopo lymers  [9-11]. A deficiency of s i l icon in the diet of expe r imen ta l  an imals  leads to definite d i s -  
tu rbauees  of b iosynthes is  and function of the b iopo lymers  of connect ive t i s sue  [7]. It  has been  shown recent ly  
that  s i l a t r anes  have a s t imuia t ing  effect  on the b iosynthes is  of col lagen,  one of the pr inc ipa l  po lymer s  of con-  
nective t i s sue ,  in the ca r t i l age  t i s sue  of chick embryos  [5]. 

Consider ing the s t imulat ing effect  of s i l a t r anes  on the course  of r epa i r  p r o c e s s e s  and on b iosynthes is  of 
connec t ive - t i s sue  p o l y m e r s ,  it was decided to study the b iochemica l  c h a r a c t e r i s t i c s  of the effect  of one of 
these  compounds on the development  of granulat ion and f ibrous t i s s u e s .  

EXPERIMENTAL METHOD 

The compound chosen for study was propoxysilatrane (POS). Experiments were carried out on male and 
Wistar albino rats weighing 200 go POS was applied as an ointment in lanolin-petrolatum base (I : i). The 
concentration of POS in the ointment was 0.5 and 2.0%. 

To obtain granulation and fibrous tissue, a circular incision was made in the skin of the dorsa[ region of 
the animal in the anterior part of the body, in which a transparent plastic ring was implanted [6]. For 7 days 
the developing granulation and fibrous tissue was treated with POS ointment. Two groups of animals served 
as the control: The rats of group I received no applications whatever, the animals of group 2 were treated 
daily with the ointment base consisting of lanolin and petrolatum (I : I). On the 7th day after implantation of 
the rings, the animals were given a subcutaneous inieetion of proline-14C in a dose of 10 #Ci/100 g body weight. 
The animals  were  killed 24 h inter  and the i r  granula t ion  and f ibrous t i s sue  was inves t igated.  

The t i s sue  for  study was cut into sma l l  p ieces  with s c i s s o r s  and homogenized in a glass  homogenizer  
with Teflon pest le  in 3 ml  of 0.5 M CH3COOH, and made up with the s ame  solution to a volume of 5 ml .  Sam-  
ples of 2 m[ of homogenate were  t r ea t ed  with 2 m[ concentra ted  HCI and hydrolyzed in g lass  ampuls  at 105~ 
for  24 h. The concent ra t ion  of hydroxyprol ine  [12] and rad ioac t iv i ty  of hydroxyproline-14C [8] were  de te rmined  
in the d iges t .  
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TABLE 1. Mass of Newly Formed Granula- 
t ion and Fibrous Tissue  

Expt. Group Mass, g 
No. 

Control 
Lanolin -petrolatum 

Pl 
0,5% PC~ 

P~ 
P., 

2,0% .POS 
Pl 
p~ 

0,8I (0,67--0,96) 
0,95 (0,78--1,29) 

1,14 (1, ~--1,26) 
0,01 
0,01 

1,03 (0,77--1,20) 

T A B L E  2.  C o n c e n t r a t i o n  of DNA, RNA, and Hydroxypro l ine  (in g / 1 0 0  g wet weight  of 
t i s sue )  in Granu la t ion  and F i b rous  T i s sue  

ExpZ. No. Group 

Control 
Lanolin-petrolatum 

P l  
0,5% POS 

Pl 
P~ 

2,0~ POS 
P1 
p~ 
p~ 

DNA 

0,56 (0,33--0,64) 
0,50 (0,42--0,62) 

0,78 (0,~-- 1,301 
0,001 
0,001 

0,76 (0,64--0,85) 
0,001 
0,001 

RNA 

0,46 (0,35-0,51) 
0,42 (0,30--0,52) 

o,53 (0,4]--0,55) 

0.4I (0,~---0,441 

Hydroxyproline 

0,14 (0,11--0,23) 
0,I 1 (0,075--0 18) 

0,05 
0,12 (0,09--0 201 

oJs (o,~-o.2oJ 

0,05 

T A B L E  3. B i o s y n t h e s i s  of Noncol lagen  P r o t e i n s  and Col lagen  in Granu la t ion  and F ib rous  
T i s sue  

ExpZ. No. Group 

Control 
Lanolin-petzoletma. 

Pa 
0,5~ POS 

Pl 
P2 

2,0~ P(~ 
Pl 
P, 
Pz 

Incorporation of hydroxyproHne-14C into noncollagen protein 

cpm/g tissue. 10 -3 

78,0 (53.0--I17,0) 
116,3 (101,6--123,4) 

0,001 
132,0 (108.0--217,0) 

0,00I 
0,05 

I08,5 (72,2--I18,8) 
O,OOl 

0,005 

cpmlmg RNA. 10 -3 cpm/u mole hydroxyproline 

2o,8 (11,8-29,91 
21,4 (16,3--29,0) 

21,6 (22~-31,1) 
0,05 
0,05 

25,3 (18,7--26,8) 

798 (575--1260) 
878 (595--11911 

1300 (I0"60--14901 
0,001 
0,001 

750 (451--821~ 

0,00! 

Samples of 2 ml of homogenate were treated with 4 ml 7.5% TCA and hydrolyzed at 100~ for 30 min, 
after which the concentrations of DNA [3] and BNA in the digest were determined.  

To determine radioactivity in the fraction of noncol lagen proteins,  0.1 ml homogenate was treated with 
3 ml 5% TCA and the samples  were heated on a water bath to 90~ for 30 rain. The precipitates were then 
applied to membrane f i l ters  (Synpor, No. 6, Czechoslovakia)  and radiactivity counted in ZhS-107 scinti l lat ion 
fluid in a liquid sc int i l lat ion counter fintertechnique SL-30) .  

Collagen biosynthes is  in chick embryonic carti lage t i ssue  was studied by the method described previously  
[5]. 

The results  were subjected to stat is t ical  analysis  by means of the Wi lcoxon- -  Mann - -Whitney nonpara-  
metr ic  U-cr i ter ion  [2]. 

E X P E R I M E N T A L  R E S U L T S  

Table  1 shows ,  POS as  a 0.5% oin tment  caused  a s ign i f i can t  i n c r e a s e  in the m a s s  of the g r a n u l o m a .  
Under  the  inf luence of  0.5 and 2.0% POS o in tments  an  i n c r e a s e  a l s o  was  found in the DNA c o n c e n t r a t i o n  in g r a n -  
u la t ion and f ib rous  t i s s u e  (Table 2). The i n c r e a s e  in the m a s s  of the g r a n u l o m a ,  in conjunc t ion  with the in-  
c r e a s e d  DNA c o n c e n t r a t i o n  in it,  ind ica tes  s t i m u l a t i o n  of cel l  p r o l i f e r a t i o n  under  the inf luence of POS. B e s i d e s  
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TABLE 4. Collagen Biosynthesis in 
Chick Embryonic Cartilage Tissue under 
the Influence of POS 

Concentration of 
POS, M 

10--3 
10-3 
10-3 
10-4 
i10 -4 

Radioactivity of hydroxyproline-14C, 
cpm/Pmole hydroxyproline 

control 

1906 
2124 
2539 
1191 
1600 

experiment 

2692 
2421 
2860 
2104 
2100 

stimulation of cell proliferation, application of 0.5% POS ointment also was accompanied by intensification of 
biosynthesis in granulation and fibrous t issues.  As Table 3 shows, under the influence of 0.5% POS ointment 
marked stimulation of collagen biosynthesis took place. 

It was shown previously that some silatranes cause stimulation of total protein synthesis and of collagen 
biosynthesis in vitro in chick embryonic cartilage tissue; moreover ,  this stimulation is evidently connected 
with the direct  effect of the compound on the protein-synthesizing system of the cell [5]. In the same way POS, 
in concentrations of 10-3-10 -4 M, also caused stimulation of collagen biosynthesis in chick embryonic car t i -  
lage tissue (Table 4). 

In the present  experiments stimulation of collagen biosynthesis under the influence of 0.5% POS ointment 
was accompanied by increased biosynthesis of noncollageu protein (Table 3). These data are evidence that in 
all probability silatranes not only exert  a selective action on collagen biosynthesis, but they also evidently 
affect the whole process of repair  and proliferation through stimulation of ceil proliferation, and under these 
circumstances they also intensify processes  of synthesis in cells of granulation and fibrous t issue.  
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