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Ext rac t s  f rom burned skin, unlike ex t rac t s  f rom normal  skin, do not s t imulate  cell  division 
in the cornea .  In addition, the p roper ty  of inducing delay of commencemen t  of mi tos i s  is 
exhibited by ex t rac t s  f rom burned skin. If  the ex t rac t s  a re  kept,  the i r  p rope r t i e s  change. 

The study of the toxemia  of burns  is of g rea t  clinical and theoret ica l  impor tance  [2, 14]. Recently 
biological  methods have been used successfu l ly  for  this purpose  [6, 7, 9, 11, 12, 19]. 

An impor tant  aspec t  of the p rob lem is to study changes in cel l  division in burns ,  for  they a r e  a highly 
sensi t ive  biological  p a r a m e t e r .  In addition, the mitot ic  index can be used as a r e s t  for  burn toxemia.  Ac- 
cording to the l i t e r a tu re ,  ex t rac t s  f r o m  burned skin inhibit growth of ce l l  cul tures  [17, 18]. 

The object  of this invest igat ion was to study changes in cell  division a f t e r  injection of ex t rac t s  f rom 
burned skin into an imals .  Analogous ex t r ac t s  f rom normal  skin se rved  as the control .  The tes t  object was 
the sur face  epithelium of the cornea,  for  determinat ion of the mitot ic  index of this t i s sue  is widely used in 
the study of cell  division during changes in the external  and internal  medium [1]. 

E X P E R I M E N T A L  M E T H O D '  

Exper iments  were  c a r r i e d  out on 129 noninbred mice  weighing 18-20 g. The an imals  were  dis t r ibuted 
into th ree  groups:  1) control  an imals  receiving physiological  saline,  2) an imals  receiving ex t rac t  of normal  
skin (ENC), a n d  3) an imals  receiving ex t rac t  of burned skin (EBC). The ex t rac t s  were  p r e p a r e d  as descr ibed '  
in [10]. In the exper iments  of s e r i e s  I and II the animals  were  kil led 45 and 90 rain, and 6, 12, and 76 h a l t e r  
intravenous injection of the ex t rac t s  (0.1 mg prote in  pe r  mouse) .  In the exper iments  of s e r i e s  III the ani-  
ma l s  were  ki l led 45, 60, and 90 min a f t e r  application of EBC to the right cornea  (1.9 pg  protein),  so that 
allowance could be made for  the diurnal rhythm and fac tors  inducing reac t ive  inhibition of mi tos i s .  The 
denucleated eyes  were  fixed in Carnoy ' s  fluid. Dividing cel ls  were  counted in total  p repa ra t ions  of the 
cornea  in 100 fields of vis ion as descr ibed  previous ly  [4]. To se lec t  adequate methods of p rocess ing  and 
analys is  of the data, a specia l  va r iance  analys is  was c a r r i e d  out. It has been shown [13] that the diurnal 
mitot ic  index (MI) in the l i v e r  does not obey the law of the normal  Gaussian distr ibution and requ i res  me th -  
ods of s ta t i s t ica l  ana lys is  different f rom the S t u d e n t - F i s h e r  t - c r i t e r i o n  usually used [3]. However, the au- 
thors  cited do not give the genera l  pr inciple  for  s ta t i s t ica l  ana lys is  when studying cell  division. Analysis  
of the resu l t s  of the p re sen t  exper iments  showed that cell  division in the corneal  epithel ium obeys the law 
of the Poissonian distribution, but s ince MI is the a r i thmet ic  mean  resu l t  of counting mi toses  in different 
spec imens ,  the values  obtained no longer  obey the Poissonian distribution, but approx imate  c lose r  to the 
normal  distr ibution in accordance  with Lyapunovts cent ra l  l imit ing theorem.  It  was the re fo re  decided to 
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TABLE 1. Mitot ic  Index in Co r ne a l  Epi the l ia l  Ce l l s  of Mice 
(per 100 f ie lds  of v i s ion)  a f t e r  In j ec t i on  of Ex t r ac t s  of Norma l  
and Burned  Skin at  V a r i o u s  P e r i o d s  of the Mitotic Cycle  

Period of 
mitotic 
zycle 

G 1 76 h 

G2 

S* 

rime 
af sac- 
rifice 

12h 

6 h  

Substance 
injected 

Physiological 
saline 

ENS 
EB8 

Physiological 
saline 

ENS 
EBS 

corrlea 

29,2 
41,87 
29,3 

8,1 
8,2 
5,8 

G 2 6 h 

Physiological 
saline 

ENS "flesh" 
EB8 " 

38,4 
40,3 
41,5 

Physiological 
I saline 
ENS "old" 
EBS " 

73 7 
55:3, 
46,2? 

Physiological 
Mitosis 45 min saline 29,9 

gigs 56,9 

Physiological 
Mitosis ,45 min saline 42,8 

EBS 35,5 

Physiological 
saline 44,9 

Mitosis 90 min EN8 44,3 
EBS 28.6~ 

* A n i m a l s  s a c r i f i c e d  dur ing  the even ing .  
t P < 0 . 0 1 .  
~ 0.01< P<  0.05. 

MI 

zone of cornea 

peti- inter- 
pheral mediate 

15,3 32,1 
23,4 39,0 
16,6 26,8 

central 

39,0 
60,0 r 
42,9 

13,1 6,0 5,9 
12,6 9,3 3,5 
9,2 5,6 2,9:$ 

26,9 41,2 47,3 
26,1 38,9 53,3 
30,4 42,4 48,9 

51,7 88,3 77,7 
45,0 66,95 55,05 
25,27 52,6? 60,2 

25,1 48,5 17,1 
34,6 59,6 77,0'~: 

32,6 35,6 63,6 
21,0 25,0 58,3 

20,3 42,0 73,3 
26,9 43,4 64,5 
23,8 24,8 47,0? 

o o 
:Zo 

17 
15 
18 

9 
l0 
9 

10 
10 
10 

8 
13 
8 

13 
12 
16. 

use  n o n p a r a m e t r i c  c r i t e r i a  of d i f fe rence  which a r e  independent  of the type of d i s t r i bu t i on .  The s u m m a r y  
tab le  for  s e l ec t i on  of the c r i t e r i o n  t aken  f r o m  the pa pe r  by Genkin and Gubler  [3] was t h e r e f o r e  u sed  in  
con junc t ion  with the M a n n - W h i t n e y  U c r i t e r i o n  of i n v e r s i o n s  to a s s e s s  two se t s  with r e s p e c t  to the c e n t r a l  
t endency .  The r e s u l t s  w e r e  r e g a r d e d  as  s ign i f i can t  when P-<0 .01 .  The s t a n d a r d  e r r o r  of the m e a n  (M) is 
c a l cu l a t ed  for  each type of d i s t r i bu t i on  by m e a n s  of spec ia l  equa t ions ,  and th is  ca l cu l a t i on  was not t h e r e -  
fo re  c a r r i e d  out in  the p r e s e n t  i nves t i ga t i on .  

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

The effect  of ENS and EBS at  ind iv idua l  s t ages  of i n t e r p h a s e  was s tud ied  in the e x p e r i m e n t s  of s e r i e s  
I.  The t i m e s  at  which the a n i m a l s  w e r e  k i l l ed  w e r e  chosen  on the b a s i s  of data in  the l i t e r a t u r e  on the d u r a -  
t ion  of the G1, S, and G 2 pe r i ods  in  the c o r n e a l  ep i the l ia l  ce l l s  [8]. The r e s u l t s  a r e  g iven  in  Table  1. 

ENS, if  i n j ec t ed  in  the p r e s y n t h e t i c  G 1 per iod ,  induced a s ign i f i can t  i n c r e a s e  in MI in the c e n t r a l  zone 
of the c o r n e a .  If i n j ec t ed  in  the S and G 2 p e r i o d s ,  MI was the s a m e  as  in  the con t ro l .  

If EBS was in jec ted  in  the G i and G 2 pe r iods ,  i t  had no s ign i f i can t  effect  on MI, whi le  if in jec ted  dur ing  
the p e r i o d  of s y n t h e s i s  (S) i t  had a t endency  to r e d u c e  Mt (0.01< P <  0.05). 

In  the e x p e r i m e n t s  of s e r i e s  II  the effect  of ENS and EPS was s tudied  on the c o m m e n c e m e n t  of  m i t o s e s  
[ i .e . ,  on the pos s ib i l i t y  of b lock ing  the p r o g r e s s  of the ce l l s  f r o m  the G 2 pe r iod  into m i t o s i s  (the G2-M block 
d e s c r i b e d  by Epiphanova [5])]. 
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The number of divising cells 45 min after  intravenous injection of ENS was increased f rom 17.1 to 
77.0 (per 100 fields of vision). EBS caused no significant change in MI. 

No significant changes in MI likewise were found 90 min after  injection of ENS but EBS, on the con- 
t ra ry ,  induced a significant decrease  in MI in the central  zone of the cornea f rom 73.3 to 47.0. 

The experiments  of ser ies  I I Iwere  ca r r i ed  out to study the action of EBS when applied locally.  

They showed that EBS reduced MI in the central  zone only during the f i rs t  45 rain (control 54.8, ex- 
per iment  22.0), af ter  which its action ceases  (0.01< P< 0.05). 

In the study of the effect of ENS and EBS on the postsynthetic G 2 period, the proper t ies  of extracts  
at +4~ for 2 months were studied at the same time. Table 1 shows that the action of the extracts  changes 
on keeping, af ter  which ENS has a slight inhibitory action while EBS significantly inhibits MI f rom 73.7 to 
46.2. 

On the basis of these resul ts  it is possible to evaluate the effects of ENS and EBS on the whole life 
cycle of the corneal  epithelium ceils.  The G 1 period is known to be most  sensitive to changes in the ex- 
ternal  environment [15]. The absence of any significant changes in MI during the action of extracts  on the 
S and G 2 periods can therefore  be explained by the small dose of the preparat ions used. The change in MI 
mainly in the central  zone can be explained by the fact that at the time chosen for  sacr i f ice ,  the highest value 
of MI is in fact  observed in the central  zone, and accordingly changes in M:I were most  marked in that zone. 
Since the process ing  taking place in interphase and mitosis  are  completely different [16], the action of EBS 
on these p rocesses  differed: EBS had no significant action on interphase but blocked the t r igger  mechanism 
of mitosis .  The indefinite resul ts  for  the blocking of passage of the cells f rom G 2 into M during the local 
action of EBS are  evidently attributable to washing of the preparat ion off the cornea and the manifestation 
of react ive inhibition of mitosis .  
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