
the profile of protein kinase activity in experiments with high and low cAMP concentrations showed that asso- 
ciation of protein kinase activity with cAMP receptors is possible with a low concentration of the ligand, and dis- 
soeiation if its concentration is increased (Fig. 3). With a low cAMP concentration protein kinase activity was 
found in the peak of the dead volume with tool. wt. of 130 kilodaltons or more, whereas inthe presence of a high 
cAMP concentration it was found in peaks with mol. wt. of about ii0 and 65 kilodaltons. Catalytic subunits in 
these peaks are perhaps in the form of a complex with certain proteins that are not receptors for cAMP, which 
explains the difference in their molecular weight. The experimental results thus give grounds, in our opinion, 
for a number of suggestions concerning ontogenetie changes in cytoplasmic cAMP reception in the kidney. On 
the basis of estimation of the affinity constants and the results of gel filtration of protein kinascs in the presence 
of a low cAMP concentration it can be concluded that reception of cAMP in each age group is effected mainly by 
regulatory subunits of one particular type that is characteristic of the given age. cAMP receptors are evidently 
mainly macromoleeular complexes in which, besides regulatory subunits of cAMP-dependent protein kinases, 
there are also nonreceptor proteins. During maturation of kidney function the ability of the receptor complexes 
to dissociate under the influence of cAMP increases, and this may be connected with the development of sen- 
sitivity of the renal epithelium to the action of hormones. 
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Recently the attention of many investigators has been concentrated on the study of the immunomodulating 
properties of muramyl dipeptide (N-acetyl-muramyl-L-alanyl-D-isoglutamine; MDP), a minimal chemical com- 
ponent of the glycopeptide of bacterial cell walls, which exhibits adjuvant activity [4]. This preparation in- 
creases the cyt~lys activity of mouse peritoneal macrophages in vivo and in vitro against both bacteria [14] 
and tumor cells [7]. It was shown previously that N-acetylgluc~176 
amine (GMDP), a new analog of MDP, has a marked antitumor action, and with respect to several parameters, 
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TABLE i. Effect of GMDP on AD and 5-N 

Activity in Mouse Macrophages (IVI ~ m) 

Enzyme Control GMDP 

AD 1 !7,8• 11,8 (9) 
5-N 39,1• (18) 

94,6• (ll) 
8,4~0,4" (26) 

Legend. Here and in Table 2, *P < 0.05 
compared with control; number of experi- 
ments given in parentheses. 

its biological activity is much greater than that of MDP [2]. Meanwhile metabolic changes due to ~he action of 
MDP and GMDP have not been adequately studied. It has recently been shown that an important role in macro- 
phage activation is played by changes in activity of enzymes of purine metabolism, namely adenosine deaminase 
(AD) and 5-nucleotidase (5-N), which regulate the intracelhflar adenosir, e concentration [13]. 

The aim of this investigation was to study the action of GMDP and its derivatives in vitro on AD and 5-I~ 

activity in mouse peritoneal macrophages. 

EXPERIMENTAL I~ E THOD 

BALB/c mice aged 1.5-2 months were used. GMDP and its structural analogs were synthesized by me~hods 
described previously [3]. Peritoneal macrophages were obtained by the standard method from mice into which 
3 ml of nutrient broth was injected intraperitoneally 72 h before the beginning of the experiment. The macro- 
phages thus obtained were cultured in plastic Petri dishes (diameter 40 ram) under the conditions specified in 
[8]. GMDP and its analogs were added to the medium in concentrations of 0.01 to I0 #g/ml. After the end of in- 
cubation the monolayer of macrophages, washed to remove medium, was treated with 1 ml of l~%ic solution co1~- 
raining 20 mM Tris-HCl, 5 m~ MgSO4, pH 7.4. AD and 5-N activity in the resulting lysate of macrophages was 
determined with the aid of [1~C]adenesine, [14C]-AMP, and ascending paper chromatography in a micromodifica- 
tion of the method in [i]. AD activity was expressed in nanomoles inosine and hypoxanthine/min/mg protein; 
5-N activity was expressed in nanomoles adnosine~ inosine, mad hypoxanthine/rain/mg protein. Protein was de- 
termined by Lowry's method [i0]. 

EXPERIMENTAL RESULTS 

After incubation of the maerophages for 24 h in the presence of GMDP (I #g/ml) a tendency was observed 
for AD activity to fall, but this was not significant (Table 2). Meanwhile 5-N activity decreased significantly (by 
4.7 times) compared with the control under these conditions. 

An important role in the action of GMDP on 5-N activity in macrophages is played by the duration of their 
incubation together (Fig. 2). As early as 2 h after the begfl]ning of incubation, activity of the enzyme began to 
fall, to reach a minimum by 24 h. Treatment of the macrophages with GMDP in an increasing concentra~on led 
to a gradual decrease in 5-N activity (Fig. i). Changes under the influence of GIvIDP were observed in a con- 
centration of only 0.01 # g/ml, and the maximal effect was obtained with GMDP in concentrations of I and 5 
#g/ml. The action of GMDP is determined by the structure of the substance tested (Table 2). Neither D-D- 

nor L-L-isomers of GMDP (i #g/ml) were found to affect 5-N activity in macrophages. Meanwhile the analog 
with a double dipeptide region GM(DP) 2 inhibited activity of the enzyme by 1.6 times, although by a lesser de- 
gree than GMDP. The presence of alanyl-D-isoglutamine in the structure of the GMDP dipeptide is essential 
for the activating action of the preparation to be exhibited, since N-acetylglucosaminyl-N-acetylmuramine did 
not affect the enzymic activity of the test cells. 

The results are evidence that GMDP causes a significant decrease in 5-N activity in mouse peritoneal 
macrophages in vitro. The decrease in activity of this enzyme in the macrophages under the influence of various 
bacterial agents has been demonstrated by other workers also [6, 9, 13]. The change in 5-N activity thus ob- 
served has also been regarded by many workers as an indicator of activation of the macrophages~ irrespective 
of whether it was due to the introduction of an infectious agent or to the appearance of tumor cells [Ii]. 5-N is 
an exoenzyme and hydrolyzes extracellular AMP and facilitates intracellular transport of the adenosine thus 
formed [5]. During incubation of macrophages with GMDP the conditions are therefore created for a decrease 
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TABLE 2. Effect of GMDP and Its Structural 
Analogs on 5-N Activity in Mouse Macro- 
p h a g e s  (M • m) 

PreparaNon Activity of 5 - N  

Control 39,1~0,9 (18) 

GMD P 
N- acetylglucosaminyl- N-acetyl- 
muramyl-D- alanyl-D- isogluta- 
mine (D-D-GMDP) 

N- acetylglueosaminyl- N-acetyl- . 

muramyl- L- alanyl- L-isoglutamine 
(L-L-GMDP) 

N- acetylglucosaminy 1- N- acetyl- ] 
muramine (GM) I 

N- acetylglucosaminyl- N- acetyl- ] 
muramyl- [alanyl-D-isoglutarnine]~ 
[GM(DP) z ] 

8,4-+-0,4* (26) 

36,6/= 1,8 (5) 

a8,7:~ 1~7 (5) 

37,5_+ ],6 (5) 

24,6• (5) 

Legend. Concentration of compounds 1 pg �9 
ml-t 

3O 

20 

70 

2 -1 0 / 

Fig. ! 

.~o 

30 

2o 

0 I I I I ---4~----~4!-~, 

0 ~ 8 2~ $8 

Fig ,  2 

Fig. i. Action of GMDP in various concen- 
trations on 5-N activity in mouse macro- 
phages. Duration of incubation24 h. Abs- 
cissa, log of GIVIDP concentration (in #g/ml); 
ordinate, enzyme activity (in nanomoles/min/ 
mg protein). 

Fig. 2. 5-N activity in mouse macrophages as 
a function of duration of their incubation with 
GMDP (i pg/ml). Abscissa, duration of in- 
cubation (in h); ordinate, enzyme activity (in 
nanomoles/min/mgprotein), i) Control, 
2) GMDP. 

in the intracelluiar concentration of adenosine, an inhibitor of function of immunocompetent cells, including 
macrophages [12]. 

An important role in the mechanism of activation of macrophages under the influence of GMDP may there- 
fore be played by lowering of the 5-N activity in these cells. 
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There is only limited information in the literature on the study of production of various anabolic hormones 
in early ontogeny and the efficiency of protein assimilation [4, 7, 8]. floweret, such research cold fill in the 
gaps in our knowledge of the mechanisms of regulation of protein metabolism in the early stages of developmcni 
of the organism, when the efficiency of protein utilization in man and various species of mammals is consider .~ 
ably higher than in the adult [4, 8]. 

In connection with the above facts it was decided to study on account of which endogenous anabolic regula- 
tory systems this high level of protein utilization is maintained. The aim of the present investigation was ~o 
study hormonal regulators of protein metabolism, namely somatotrophin (STH)~ ll-hydroxycorticosteroids (11- 
IICS), thyroxine, and triiodothyronine, and the efficiency of protein utilization at different stages of the neonatal 
period. 

EXPERIMEIN TAL METHOD 

II-HCS, thyroxine, and triiodothyronine were determined in blood serum, STli in the pituitary glands of 
male rats at the following stages of the early postnatal period: the transition from embryonic to milk feeding 
(Sth day of postnatal life), milk feeding (15th day), transition to ordinary feedir~ (30th day). 

To determine STH, the freshly isolated pituitary gland was homogenized in distilled water on a Teflon 
homogenizer at 600 rpm for 30 see. The homogenate was transferred to a tube and covered with 7.5% poly- 
acrylamide gel (pH 8.6). Electrophoresis was carried out in the EF-I apparatus (USSR) in 0~ M Tris-glycine 
buffer. After the completion of electrophoresis the column of gel was removed from the 0abe and stained with 
0.1% Coomassie blue in 10% TCA for 30 rain. After staining, the gel was washed to remove excess of dye with 
a mixture of acetic acid-98% ethanol-water (75:200:725) and subjected to densitometry on the ER!-65 instru- 
ment. 
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