
of AVP in p r epa ra t i ve  quanti t ies and the study of i ts  p rope r t i e s  a re  e x t r e m e l y  difficult t a sks  [6, 5], and this  
r e s t r i c t s  the invest igat ion of this  mos t  impor tan t  fac tor  in ant iv i ra l  immunity .  Technical ly  it s e e m s  a m o r e  
p romis ing  approach to use  m e s s e n g e r  RNAs for  AVP, as was done in the p resen t  invest igat ion.  The methods 
of induction, isolat ion,  and tes t ing  of AVP-mRNA developed by the wr i t e r s  [1] enable s amples  with marked  
biological  act ivi ty to be obtained com para t i ve ly  s imply.  During t rans la t ion  of AVP-mRNA, the speci f ic i ty  of  
action c h a r a c t e r i s t i c  of  in te r fe ron  was not obse rved  [3]. 

The l o n g - t e r m  r e s i s t a n c e  developed by the cel ls  in r e sponse  to administrat iDn of homologous and, what 
is  pa r t i cu l a r ly  impor tan t ,  of he tero logous  AVP-mRNA may  be a new and effect ive method of nonspecif ic  p r o -  
tect ion of ce l l s  against  v i ru se s .  
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P R O T E C T I V E  A C T I O N  O F  S O M E  D I P H O S P H O N A T E S  A G A I N S T  

I N J U R Y  TO L Y M P H O C Y T E S  BY A N T I L Y M P H O C Y T I C  S E R U M  

I .  N. Z e r n o v ,  D. V.  S t e f a n i ,  UDC615.365.018.53.099:616.155.32/ ,015.25 
a n d  Y u .  E .  V e l ' t i s h c h e v  

Rabbit  ant i lymphocyt ic  s e r u m  and complemen t  were  used in quanti t ies  causing death of 50% of 
human lymphocytes  i so la ted  in a F i c o l l - V e r o g r a f i n  (amidotr izoate)  densi ty gradient .  The ex-  
pe r imen ta l  s amples  (0.2 ml  of a lymphocyte  suspension containing 2.4 × 104- 6 × 104 cells)  we re  
t r ea ted  with 10 mM solutions of diphosphonates [disodium sal t  of  hydroxyethylenediphosphonic 
(HEDP) acid, alkylated HEDP-ac id ,  aminome thy l -HEDP-ac id ,  aminobenzyldiphosphonic and 
aminoisopropyldiphosphonic  acids] in doses  of 0.001 to 0.2 ml. A d e c r e a s e  in the number  of  
dead cel ls  was obse rved  af ter  s taining with 0.1% t rypan  blue. The disodium sal t  of  HEDP-ac id  
and alkylated HEDP-ae id  proved to be mos t  effect ive and exhibited pro tec t ive  p rope r t i e s  in 
doses  as low as 0.01 ml. In a dose of 0.1 ml, all the tes ted  compounds had a marked  protec t ive  
action. 
KEY WORDS: lymphocyte;  ant i lymphocyt ic  s e rum;  diphosphonates.  

Cer ta in  d i seases  a re  based  on immunologic  in jury  to the ou te r  cell  m e m b r a n e s ,  f requently accompanied 
by the l ibera t ion of biological ly active subs tances  of  pathogenetic significance.  As a rule these  reac t ions  de-  
pend on complement  and requ i re  the par t ic ipat ion  of ca lc ium and magnes ium ions. Marcell i  and Renoux [5], 
for  ins tance,  showed that  the intensi ty  of l iberat ion of h i s t amine  f r o m  mas t  cel ls  is reduced in the absence  of 
ca lc ium ions,  which are  bound by EDTA. More recen t ly  work has been published on var ious  subs tances  which 
have pro tec t ive  p rope r t i e s  in re la t ion  to cel l  m e m b r a n e s .  In par t icu la r ,  synthetic  diphosphonates have been 
shown to p o s s e s s  this proper ty .  These  compounds are  complex  ones which can in te r fe re  with ca lc ium and m a g -  
m e t a b o l i s m  [1-3]. 

The object  of the p resen t  invest igat ion was to study the pro tec t ive  action of a s e r i e s  of  disphosphonates  
against  immunologic  in jury to the outer  cell  m e m b r a n e  of human lymphocytes  by ant i lymphocyt ic  s e r u m  in the 
p r e sence  of complement  in vi tro.  

R e s e a r c h  Inst i tute  of  Ped ia t r i cs  and Ped ia t r i c  Surgery,  Minis t ry  of Health of  the RSFSR, Moscow. (P re -  
sented by Academic ian  of the Academy of Medical Sciences of the USSR, P. N. Kosyakov.)  Trans la ted  f r o m  
Byulle ten '  l~ksper imenta l 'no i  Biologii i Meditsiny, Vol. 86, No. 9. pp. 339-341, September ,  1978. Original  
a r t ic le  submit ted  November  17, 1977. 
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Fig. 1. Effect  of dose of diphosphonates on 
number  of living cel ls .  Abscissa ,  number  
of living cel ls  (in %); ordinate ,  dose of d i -  
phosphonates  (in ml). 1) Alkylated HEPD-  
acid; 2) d isodium sal t  of HEPD-ac id ;  3) 
aminome thy l -HEDP-ac id ,  4) aminoisopropyl -  
diphosphonic acid; 5) aminobenzyldiphos-  
phonic acid; 6) control .  

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

The quantity of  rabbi t  ant i lymphocyt ic  s e r u m  (ALS) and complement  requi red  to cause  death of 50% of 
human lymphocytes  was de te rmined  in p r e l i m i n a r y  exper iments .*  Native rabbi t  s e r u m  was used as the source  
of complement :  the complement  in it was t i t ra ted  by the method of  Campbel l  et al. [4]. Lymphocytes  were  
i so la ted  f r o m  the pe r iphe ra l  blood of chi ldren in a F i c o l l - V e r o g r a f i n  (amidotr izoate)  density gradient  (density 
of  the liquid 1.077). The number  of  cel ls  obtained by this method f r o m  5 ml  of venous blood var ied  f r o m  6 × 
105 to 1.5 × 106. Solutions (10 raM) of the diphosphonates [disodium sal t  of hydroxyethylenediohosphonic (HEDP) 
acid, alkylated (HEDP) acid, aminomethy l -HEDP-ac id ,  aminobenzyldiphosphonic and aminoisopropyldiphospho-  
nic acids] were  made up in Tr i s -HC1 buffer ,  pH 7.5. To samples  containing 0.2 ml  of lymphocyte suspension 
( f rom 2.4 x 104 to 6 × 104 cel ls)  were  added prev ious ly  t i t ra ted  doses  of  rabbi t  ALS and complement ,  followed by 
between 0.001 and 0.2 ml  of solutions of the diphosphonates.  To equalize the volume,  Tr is -HC1 buffer  was added 
to the control  s e r i e s  of tubes in vo lumes  cor responding  to the doses  of  diphosphonates.  The mix ture  was in-  
cubated for  1 h at r o o m  t e m p e r a t u r e .  F i lms  were  then p r eoa red  a f te r  the addition of one drop of 0.1% t rypan 
blue solution to two drops  of  the lymphocyte  suspension,  and the number  of living and dead cells  was counted. 
Altogether  30 expe r imen t s  were  pe r fo rmed .  

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

In a dose of 0.001 ml  none of the diphosphonates used had any pro tec t ive  action, i .e . ,  the percen tage  of 
l iving cel ls  was not h igher  than in the control  (Fig. 1). In a dose of 0.01 ml the disodium sal t  of HEDP-ac id  
caused a sma l l  i nc r ea s e  in the num ber  of  living lymphocytes ,  whereas  the o ther  compounds (aminomethyl -  
HEDP-ac id ,  aminobenzyldiphosphonic and aminoisopropyldiphosphonic  acids) were  ineffective.  A sharp  i n c r ea se  
in the living lymphocytes  (up to 82-94%) was obse rved  by the use of all compounds in a dose of 0.1 ml. I n c r e a s -  
ing the dose of the diphosphonates to 0.2 ml had a v e r y  sma l l  posi t ive  effect  compared  with the previous  dose. 

* The ALS and complements  were  provided by A. N. Mats, Senior Scientific Ass i s tan t  at the I. I. Mechnikov 
Resea r ch  Inst i tute  of  Vaccines  and Sera. 
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The compounds tes ted  l ikewise had no cytotoxic action in concentra t ions  5 t imes  g r e a t e r  than the max imal  con- 
centra t ion used in the expe r imen t s .  Dif ferences  found were  s ta t i s t i ca l ly  significant  (by Student 's  c r i te r ion) .  

I t  can thus be concluded f r o m  these  r e su l t s  that diphosphonates have a p ro tec t ive  action on the outer  
cel l  m e m b r a n e  of lymphocytes  against  immunologic  injury.  This  fact  may  be of g r ea t  impor tance  to the under -  
standing of the m e c h a n i s m s  of development  and the t r e a t m e n t  of  d i s ea se s  in which the leading pathogenic fac tor  
is  a d is turbance  of the in tegr i ty  of  the outer  cel l  m e m b r a n e  on an immunologic  bas i s .  
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S T A T E  O F  N O N S P E C I F I C  R E S I S T A N C E  

A N D  E s c h e r i e h i a  c o l i  C O N T A M I N A T E D  

G.  I .  P o d o p r i g e r a  

I N  G E R M F R E E  

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

UDC 574.24; 576.85.083.5:612.017.1 +612, 
017.1.014.46:576. 851.48 

The phagocytic act ivi ty of  the leukocytes  and the s e r u m  complement ,  properdin ,  and lysozyme 
levels  were  studied in g e r m f r e e  minia ture  piglets  and s i m i l a r  animals  contaminated with E s c h -  
e r i ch ia  col i  055 and E. coli 083. In the p re sence  of autologous s e r u m  and complement  phag-  
ooytosis  of E. coli 055 cei ls  was inhibited, but it was cons iderably  intensif ied under the influ- 
ence of spec i f ic  opsonins (antibodies against  E. ooli 055). Lowered  levels  of complement ,  p ro -  
perdin,  and lysozyme  were  found in the g e r m f r e e  animals .  After  p e r o r a l  monocontaminat ion 
with E. coli the fo rmat ion  of properd in  and complement  was s t imulated the mos t ,  and that  of 
lysozyme the least .  Antibodies against  E. coli 055 were  not found in the monocontaminated 
piglets .  The highest  lysozyme levels  were  found in the prev ious ly  g e r m f r e e  animals ,  which 
points to the role  of o ther  contaminat ion fac tors  than E. coli cel ls  in the s t imulat ion of lyso-  
zyme.  It  is concIuded that  mic rob ia l  contaminat ion plays an impor tan t  ro le  in the development  
of the ce l lu la r  and h umora l  f ac to r s  of  r e s i s t ance .  
KEY WORDS: gnotobiotic minia ture  piglets ;  phagocytosis ;  complement ;  properdin;  lysozyme.  

With the development  of the gnotobiological  approach the attention of r e s e a r c h  worke r s  has  been i n c r e a s -  
ingly a t t rac ted  to the study of the role  of the mic rob ia l  fac tor  in the fo rmat ion  of the immunobiologica l  r eac t iv t ty  
of  the host.  Exper imen t s  on g e r m f r e e  animals  of va r ious  spec ies  have  yielded new data on the role  of the 
m i c r o f l o r a  and i ts  individual r e p r e s e n t a t i v e s  in the m e c h a n i s m s  of immunogenes i s  and also of nonspeeif ie  
r e s i s t a n c e  of the host  to infection. Meanwhile, the role  of  the mic rob ia l  fac tor  in the format ion  of r e s i s t a n c e  
has  s t i l l  been only inadequately studied. G e r m f r e e  piglets  a re  pa r t i cu l a r ly  valuable  for  the study of the m i c r o -  
b ia l  influence on the development  of immunobiologiea l  r eac t iv i ty  and nonspecif ic  r e s i s t a n c e  to infection, for  
because  of the nature  of  the s t ruc tu re  of the i r  p lacenta  (of the chor ieepi the l ia l  type),  no globulins of ma t e rn a l  
or igin  can en te r  the fe tuses  [9]. 

Methods of obtaining and r e a r i n g  g e r m f r e e  minia ture  piglets  were  developed and introduced at the Re -  
s e a r c h  Labo ra to ry  of E x p e r i m e n t a l  Biological  Models ,  Academy of Sciences  of the USSR~ beginning in 1975. 

R e s e a r c h  L a b o r a t o r y  o f  Expe r imen ta l  Biological  Models, Academy of Sciences of the USSR, Moscow Re-  
gion. (Presen ted  by Academic ian  of the Academy of Medical Sciences of the USSR, N. N. Zhukov-Verezhnikov.)  
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1978. Original  a r t ic le  submit ted  November  18. 1977. 
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