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Prepara t ions  of magnesium-chlorophyl l in  sodium, i r respec t ive  of their  origin, possess  viricidal  
action against influenza and herpes  v i ruses .  A preparat ion of copper-chlorophyl l in  sodium has vir tual ly 
no viricidal  p roper t ies .  

One of the wr i t e r s  (B. L. K.) previously showed that the compound magnesium-chlorophyl l in  sodium 
obtained f rom conifers has a marked virieidal  action on cer tain v i ruses  [3, 4]. It has also been shown 
that this preparat ion gives a marked therapeutic effect in herpet ic  kerat i t is ,  herpes zos ter ,  and herpes 
simplex [1]o Chlorophyllin prepara t ions  used in medical  pract ice  are not chemically pure, but are  plant 
extraets  enriched with chlorophyllin [5, 6]. 

The object of the present  investigation was to study viricidal  proper t ies  of chlorophyllin p r e p a r a -  
tions of different origin in o rder  to determine the nature of the vir icidal  components in this preparat ion.  

E X P E R I M E N T A L  M E T H O D  

The following preparat ions  were  used: 1) magnesium-ehlorophyl l in  sodium from conifer needles; 
2) magnesium-ehlorophyt l in  sodium from lilac leaves;  3) a copper derivative of chlorophyllin sodium from 
conifer needles; 4) a derivative of chlorophyllin sodium with no metal in the center  of its porphyrin s t ruc -  
ture;  5) magnesium-chlorophyl l in  sodium from mint. 

The concentration of the prepara t ion in aqueous solutions was determined on the FI~ K-M photoelec-  
t r ic  co lor imeter  with a red f i l ter .  

Viruses :  allantois culture of influenza virus  A2 (strain No. 101), 10% brain suspension of herpes 
simplex virus (strain L2) -- re fe rence  s t rains  f rom the D. I. Ivanovskii Institute of Virology, Academy of 
Medical Sciences of the USSR. Influenza virus  was t i t rated in 9-11 day chick embryos  and herpes simplex 
vi rus  in albino mice weighing 7-8 g. The t i ters  of the v i ruses  were  calculated by K a r b e r ' s  method as 
modified by I. P. Ashmarin.  The standard deviation was determined by the formulas  given in [9] : 

o=• .d. 

the significance of differences between single resul ts  was assessed  by the use of the formula  [7]: 

x,  - > V 4 + 

Scheme of experiments:  aqueous solutions of ehlorophyllin were mixed with the v i rus  suspension and 
the mixture was incubated at room tempera ture  in darkness  for a given t ime interval,  af ter  which these 
mixtures  and the corresponding controls were t i t rated for infectivity. 
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T A B L E  1. 

o f  H e r p e s S i m p l e x  V i r u s ( S t r a i n  L2)  ~ t e r  C o n t a c t f o r 2 h  

P r e p a r a t i o n  

Magne s lum-chlorophyl  fin 
sodium 

from con i fe r  n e e d l e s  

from l i l a c  l e a v e s  

from mint  

De r iva t i ve  of ch lo rophy l l in  
sodium wi thou t  m e t a l  in cen -  

t e r  of  porphyrin s t r uc tu re  

Copper -ch lo rophy l l in  
sodium from coni fe r  n e e d l e s  

E f f e c t  of  D i f f e r e n t  C h l o r o p h y l l i n  P r e p a r a t i o n s  of  I n f e c t i v i t y  

In fec t ive  t i t e r  of virus 
(log EDso) 

expt .  con t ro l  

0,5• 0,25 3.9-+ 0,33 
0 4,7+ 0,28 
0 4,5---+0,25 
0 4,9• 
0 3,9_+0,33 
0 3,16• 
0 5,5• 0,25 
0 5,0---0,25 
0 5,25+-0,21 
0 5,5• 
0 5,0• 
0 5,25• 

4,25• 5,5-+0,25 
3,75• 0,30 5,0• 0,25 

4,5_+ 0,30 5,254- 0,21 

: ' ~  ~ 

3,3X 10 4 ,4 
3,3X 10 5" 7 
3,3X 10 5.5 
3,3• 10 s'9 
3,3X 10 ~'7 
3,3X 10 5.5 
3,3X 10 6'5 
3,3X 10 ~ 
3,3x106.25 
3,3X 106, 5 
3,3X 10 ~ 
3,3X 106, 2s 

3,3X 102. 2~ 
3,3X 102, 2s 
3,3x I0 i ,75 

o. ~ 
~-~ 

! t 

5 
50 

100 
5 

25 
25 

100 
100 
100 
100 
100 
100 

100 
100 
100 

>.; 
L 

3,4> I, 1 
4,7>0,756 
4,5>0,675 
4,9>0,81 
3,9>0,891 
3,6>0,728 
5,5>0,675 
5,0>0,675 
5,25>0,675 
5,5> 0,675 
5,0> 0,675 

5,25>0,567 

t.25> 1,05 
1,25> 1,05 
3,75<0,999 

T A B L E  2.  E f f e c t  o f  D i f f e r e n t  C h l o r o p h y l l i n  P r e p a r a t i o n s  o n  I n f e c t i v i t y  

of  I n f l u e n z a  V i r u s  A2 ( S t r a i n  No.  101) A f t e r  C o n t a c t  f o r  2 h ,  M *  

P r e p a r a t i o n  

Magne s ium-chlor  ophy l l in  
sodium 

from coni fer  n e e d l e s  

from l i l a c  l e a v e s  

from mint  

De r iva t i ve  of ch lo rophy l l in  
sodium wi thout  meta l  in cen-  
te r  of porphyrin s t ruc tu re  

Copper -ch lorophyl l in  
sodium from coni fe r  n e e d l e s  

o~ 
o .~  

~.~ 

In fec t ive  t i t e r  of vi rus  
(log EDso ) 

expt .  cont ro l  

0 7,0,--0,25 
0 5,75,-- 0,33 
0 7,5 + 0,30 
0 7,75,--0,39 
0 7,0_+ 0,25 
0 5,25,-.0,21 

l*• 0,25 6,75-+0,21 
0 7,0,-- 0,25 
0 7,0,--0,25 
0 5,75,-- 0.33 
0 7,5• 
0 7,75---0,39 
0 7,0• 0,25 
0 5,25--0,21 
0 7,5,--0,30 
0 7,75,-- 0,39 
0 7,0-  0,25 
0 5,25-+0,21 

6,0,-- 0,45 7,5-  0,30 
7,0---0,25 7,75-+0,39 

6,25_+0,33 7,0_+ 0,25 
5,0• 0,25 5,25_-. 0,2I 

~.~ 

O ~  ~ 

IE "a > 

5x IO T 
5X 105' 75 
5X 107,5 
5X 107, 75 
5X 107,0 
5X 105,25 
5X 105,75 
5X 106. o 
5• l0 T 
5X lO s, 75 
5X 107.5 
5X 107, 75 
5X 107, 0 
5X I05'25 
5X 10 7,5 
5X 107,75 
5X 107,0 
5• 105"2s 

5X 101 .s 
5X 100,75 
5X 100,75 
5• 10 ~ 

a 

e .  

A 
i 

7,0>0,675 
5,75>0,891 
7,5>0,81 

7.75>1.05 
7,0>0,675 

5,25>0,567 
5,75>0.864 
7,0>0.675 
7,0>0,675 

5,75>0.891 
7,5>0,81 

7.75> 1,05 
7,0>0,675 

5,25>0,567 
7,5>0,81 

7,75> 1,05 
7,0>0,675 

5.25>0,567 

1,5> 1,485 
0.75< 1,242 
0,75<1.1 
0,25<0.891 

* D u r a t i o n  of c o n t a c t  b e t w e e n  v i r u s  a n d  p r e p a r a t i o n  1.5 h .  
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E X P E R I M E N T A L  R E S U L T S  

The exper imenta l  r e su l t s  a re  given in Tables  I and 2. Analysis  of these data r evea l s  that all tes ted  
p repa ra t ions  contain a common ant ivira l  component.  

The exper imenta l  r e s u l t s  also show that the v i r ic idal  act ivi ty of the p repa ra t ion  c o r r e l a t e s  with the 
s t rength  of binding of the meta l  ion in the center  of the porphyr in  s t ruc tu re  of the chlorophyllino Magnesium 
p repa ra t ions  of ehlorophyll in and i ts  de r iva t ives  without meta l  in the center  of the porphyr in  s t ruc tu re  
p o s s e s s e d  well  m a r k e d  v i r i c ida l  act ivi ty,  while the copper-chlorophyl l in  sodium, in which the copper  atom 
is much more  s t rongly bound than the magnes ium atom with the ni t rogen a toms of the py r ro l e  r ings  [2], 
showed vi r tual ly  no vi r ic idal  action. This sugges ts  that the act ive component  in the p repa ra t ion  is the 
chlorophyll in molecule ,  s ince changes in the bonds of ni t rogen a toms in the porphyr in  r ing have a con-  
s iderab le  effect  on the b iochemica l  v i r ic ida l  act ivi ty of the p repa ra t ion .  These  r e su l t s  also indicate that 
the functional group in the ehlorophyll in molecule  is evidently fo rmed  by the ni trogen a toms of the 
py r ro l e  r ings .  
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