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Oligopeptides and phagocytosis in mice
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Thymic hormones and some of 
their synthetic fragm ents bind to 
specific surface receptor of cells in or
der to  exert their regulatory effects. 
D istinct T-cell targeting has also been 
dem onstrated on experim ental models 
[1, 2].

Over 50 synthetic fragm ents of 
thym ic hormones (Thymopoietin,Thy
mosin alpha 1 and Thymosin beta 4) 
were selected by combination of basic 
and acidic amino acids especially 
Lysine and Glutamine. No direct struc
tu re  — effect relationship was found 
on inducing of immunoresponse dif
ferentiation. The naturally  occuring 
low molecular weight oligopeptide 
tu ftsin  binds to T-cells, polimorpho- 
nuclear and mononuclear phagocytic 
cells. Multispecificity of TP-fragments 
was also dem onstrated [3].

M a t e r i a l s  a n d  M e t h o d s

Separation  of mononuclear cells

Fico ll-U rom iro  (P h arm ac ia -B racco ) g ra 
d ie n t w as used to  s e p a ra te  lym phocy tes  
fro m  blood donors. T he  cells a d h e red  to  
g lass surface w ere m a in ly  m ononuclear 
p h ag o cy tic  cells.

M ice
18 — 24 g m ale  C F L P  (L A T I) ou tb red  

a n d  3 m o n th  o r 1 y e a r  o ld  m ale  NZB 
(SZBC) m ice w ere used  in  ex p erim en ts .

1 mmunosuppressed mice
Mice w ere in jec ted  fo r tw o  d ay s (80 

m  g /kg> p.o.) 6 hou rs  befo re  t r e a tm e n t of 
o ligopep tide .

Phagocytic capacity
P hag o cy tic  c a p a c ity  w as e v a lu a te d  w ith 

th e  n u m b er o f  th e  engvrlfed, opsonised 
b a k e r-y ea s ts  [4].

К  on-specific esterase enzyme activity
T he non-specific  e s te ra se  enzym e ac ti

v ity  o f res id en t P E C -eells fro m  N Z B  mice 
t r e a te d  w ith  d ip ep tid e  m a n d e la te  were 
in v es tig a ted  w ith  a  s e m iq u a n tita t iv e  gel- 
-d iffusion te s t developed  b y  a lp h a -N ap h ty l-  
-p ro p io n a te  (Sigm a) su b s tra te .

R e s u l t s

In  vitro effect of TP-fragm ents and 
Glu-Lys-mandelate was tested on 
human monocytes from  healthy vo- 
lunters. The number of phagocyted 
opsonized baker-yeasts/100 cells was 
counted and results are demonstrated 
in Fig. 1.

TP5 moderately inhibited the pha
gocytic capability of cells, in contrast 
to  th a t the dipeptides m andelate pro-
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F i g . 1. E ffect of oligopeptides on hum an  monocytes from blood donors (n  — 8) 30 m g/m l 
G lu -L y s  Ш , .  m andela te  (M) p ro d u c e d  a  significant in c reas in g  (x =  P  <  0.05 S tu d e n t’s 
t - te s t  c o m p a re d  to  contro l v a lu e ) e ffe c t on phagocytic  c a p a c i ty  o f m onocy tes. T he  effect 

o f  T P 3  ( Д ------Д ), T P 4  ( □ -------□ )  an d  T P 5  ( O -------O ) is d em o n s tra ted

i

F i g . 2 . Effect  of peptides and Levamisole on phagocytosis of resident PEC-cells in  mice 
(n  =  16)  C F L P  m ale m ice w ere  t r e a te d  w ith  pep tides (0.1, 1.0, 10 m g /kg  s.c.) a n d  L e v a 
m iso le  (1 .5 , 3.5, 10 m g/kg  s.c.) tw o  d ay s . B ak er-y eas t w as  opson ized  w ith  se ra  o f N Z B  

m ice . D a ta  a re  signed w ith  M  (G lu -L ys. N H 2. m an  d e la te )  LM S (L evam isole), T P 3  
( Д ------ Д  ), T P4  ( □ -------□ )  a n d  T P 5  (O ------ O)- R e su lts  a r e  m ean s: x  f  S. E .  M.

duced an  increasing effect. The ex ten t 
of stim ulation of the phagocytic acti
v ity  o f mouse resident peritoneal ma
crophages with a single in jection of 
oligopeptides is shown in Fig. 2.

I t  is clear from the data  in the  figure 
th a t  dipeptide mandelate is a  defini
tive inducer of m acrophages also 
com pared to  the effect of Levamisole 
reference compound. Phagocytic acti

vity of resident macrophages was inhi
bited with injection of TP5 bu t no 
effect was found with TP3 and TP4. 
Figure 3 depicts the sim ilarity of di
peptide m andelate stim ulation in im- 
munosuppressed mice. Mice were p re t
reated w ith suboptim al inhibitory do
ses (ED 40) of cyclophopshamide. Dose- 
-dependent enhancem ent was observed 
with m andelate, but not with TP3
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F lo . 3. Restoration of phagocytosis in  cyclophosphamide treated mice (n  =  8 ).  R e s to ra tio n  
on  im m unosupp ressed  p h ag o cy tic  c ap ac ity  o f re s id en t P E C  m acro p h ag es w as  elicited
b y  tr e a tm e n t o f d ip ep tid e , m a n d e la te  (M) and  T P 3  ( Д ---------Д  ). T P 4  ( □ ----- □ )  a n d  T P5

(O ------ O ) p ro d u ced  o n ly  a  m o d era te  effec t on cell a c tiv a tio n

T a b l e  I

E n h a n c e m e n t o f  n onba lanced  im m unoresponse

S tim u la tio n  in  percen tag e

P e p tid e M a tu ra tio n  of im m u n e  resp o n se1 2 CY in h ib ite d  
mice*

an ti-S R B C
ti te r

anti-SRBC)
ti te r P F C

TP3 34 50 I. A.
TP4 42 48 100
TPS 39 47 81

Glu-Lys. N H 2 M andelate 20 I. A. 80

1 New-born ra t were injected w ith peptide (1 mg/kg, i.p.), two weeks la te r immunized 
and a t  3th week determ ined the anti-SRBC antibody titers as well as the num ber of PFC

2 CFLP mice were im munosuppressed with cyclophamide (CY/100 mg/kg, i.p .) 6 hours 
la ter immunized (with 1% SRBC suspension) and the determ ination of anti-SR B C  antibody 
was performed a t 4th day of experim ent

treatm ent. No restorative effect was 
detected with TP4 and TP5.

The effect of oligopeptides on m a
turation  of immunoresponse was com
pared (Table 1) to  the effect of TP-s.

TP-fragments increased the imm u
noresponse in new-born rats measu

red by anti-SRBC antibody and the 
number of plaque forming cells (PFC). 
Mandelate could produce a small 
amount increased titer of antibody 
but the effect was slightly higher if 
mice were preliminary immunosup
pressed.
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F ig . 4 . Phagocytic activity of P E C  macrophages from; N Z B  mice (n  =  8). T he  dow n reg u 
la te d  phagocy tic  a c tiv ity  o f  N Z B  m ice was en h an ced  w ith  4 d ay s  in jec tion  o f  G lu-L ys 
N H 2. M andela te  (1 m g/kg , s .c .) . T he  m uber o f en g u lfed  y e a s t  p artic les  is show n from  

n o n tr e a te d  (□ )  and  tr e a te d  (ШИ) m ice

Co n c l u s i o n

These studies provide th e  evidence 
th a t  TP-fragments develope a  modest 
stim ulatory  effect on phagocytic ca
pac ity  of macrophages.

N o augmentation of th e  inducing 
effect was observed w ith  TP4, but 
ind irectly  with TP3 and only in vitro 
w ith  TP5. However, G lu-Lys.N H 2. 
m andelate is responsible to  augment 
bo th  in vitro and in vivo stim ulatory 
effect on macrophages. Dipeptide 
shows multifunctional effect. Phago
cytic capacity parallel w ith  nonspeci
fic-esterase activity were 4 times 
increased by treatm ent of dipeptide 
m andelate in NZB mice.

The ability of dipeptide to  regulate 
m acrophage phagocytosis an d  enhan
cem ent of lysosomal function  may be 
im portan t in diseases. The investiga

tion of the  efficacy dipeptide is in 
progress.
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