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AbsTrAcT

the aim of this study was to investigate the antistressory activity of proline-rich polypeptide 
galarmin at oxidative damage in tissues of experimental animals following the intraperitoneal 
(i.p.) injection of lipopolysaccharide (lpS) or direct infection with methicillin-resistant Staphy-
lococcus aureus (mrSa). 

Тhe investigation of the fractions of metalloproteins of antioxidative activity (MAA) (Cu, Zn-
SoD, mn-SoD, catalase) and metalloproteins of prooxidant activity (mpa) (the isoforms of 
naDph-oxidase, superoxide-producing lipoprotein – suprol) from blood serum, erythrocyte 
membranes and spleen, bone marrow, liver and kidney cells during the oxidative stress induced 
by i.p. injected lpS (0.5 mg/kg) in pathogen-free Wistar male rats weighting 200-250 g and 
mrSa (atcc 43300) infection (6x108 cFu/mice) in white non-linear mice 20-25 g in the pres-
ence or absence of intramuscular (i.m.) administration of galarmin (25 µg/kg per rat; 1 µg/mice) 
was done by the method of gel-filtration and ion-exchange chromatography on celluloses De-52, 
Km-5, Sephadex Deae a-50, with the detection of quantitative indication of protein fractions 
using spectrophotometer Specord UV/VIS (Germany) at the wavelength λ=420-530 nm.

 it was revealed that under the influence of galarmin injected in parallel with both lpS (white 
rats) and mrSa infection (white mice) there was observed a decrease in the levels and activities 
of mpa and an increase of key maa, bringing these parameters to the control levels. on the other 
hand, at this mode of administration galarmin significantly decreases NADPH depending О2

– 
producing activity of naDph oxidase (nox) from the blood serum, bone marrow and spleen cells 
manifesting antistressory effect at inflammatory reactions induced by lpS and mrSa.
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introDuction 
Lipopolysaccharide (LPS) is a glycolipid compo-

nent of the cell wall of Gram-negative bacteria and 
an immunological stressor that induces rapid inflam-
matory reactions through the release of pro-inflam-
matory cytokines and stimulates О2

– production by 
nicotinamide adenine dinucleotide phosphate 
(NADPH) oxidase (Nox), a major family of enzymes 
responsible for the generation of superoxide and in-
duction of tissue damage partly through increase of 

the level of reactive oxygen species (ROS) [Deleo F. 
et al., 1998; lee J. et al., 2010; Sebai h. et al., 2010]. 
Under the influence of interferon-ɣ an increased ex-
pression of cytochrome (cyt) b558 (a component of 
NADPH oxidase) with molecular weight of 47 kDa is 
observed in human neutrophils, and LPS itself does 
not influence this process. However, LPS and 
interferon-ɣ induce the increase of membrane com-
ponent of Nox - cyt b558 with molecular weight of 91 
kDa (gp-91-phox) in human monocytes and neutro-
phils [hsieh i., 2011]. On the other hand, the mecha-
nisms underlying LPS influence on NADPH oxidase 
are not yet completely elucidated [Kim g. et al., 
2009], despite LPS induces the increase of О2

– level 



17

the New ArmeNiAN medicAl JourNAl, vol.6 (2012), no 4, p. gAloyAN A.A. et al. 16-24

by this combined enzyme (up to 10-fold) and the as-
sociation (up to 6-fold) of cytosolic Nox (p67-phox, 
p47-phox, p40-phox, and Rac1/2) with the mem-
brane Nox in human polymorphonuclear (PMN) leu-
cocytes on the background of a decrease in cyt b558 − 
p47-phox subunit phosphorilaton [paclet m. et al., 
2007]. LPS injected to IL-1 receptor-associated ki-
nase 1 (IRAK-1) lacking mice induces increased 
level of О2

– production via Nox-1 translocation, by 
activation of plasmogenic membrane cyt b558 factor 
and suppression of antioxidant enzymes activities 
[Jaworek J. et al., 2008; lee J. et al., 2010] on the 
background of a decrease in cytokines IL-1, IL-6 and 
IL-10 expression [maitra u. et al., 2009]. At the 
same time, LPS induces the conversion of macro-
phages to foam cells [lee S. et al., 2009]. These 
changes occur in parallel with the increase of NADPH 
oxidase-1 gene expression (Nox-1), and N-acetyl 
cysteine (that has an antioxidant activity) or apocynin 
(Nox inhibitor) suppress macrophages conversion 
[Deleo F. et al., 1998].

Recent epidemiological data indicates that 
Staphylococcus aureus and especially its methicil-
lin-resistant strains (MRSA) are responsible for 
the majority of complicated and persistent staphy-
lococcal infections both in hospitals and commu-
nity settings [gould i. et al., 2012]. Besides viru-
lence specific factors associated with exo- and en-
dotoxins characteristic for the strain, MRSA pro-
longed persistence leads to the elevated production 
of О2

– [okayama y., 2005]. 
The discovery of proline-rich polypeptide (PRP) 

galarmin from the neurosecretory granules of bo-
vine hypothalamus (n. supraopticus, n. paraven-
tricularis) by Academician A.A. Galoyan resulted 
in deciphering its primary structure and founding 
the concept of brain immune system. It has been 
shown that PRP-1 or galarmin (AGAPEPAEPAQP-
GVY) has cytokine-like activity and a broad spec-
trum of biological activities including immunomod-
ulatory, antioxidant, antitumor, neuroprotective and 
antibacterial properties; it is considered regulator of 
humoral and cellular immunity, thymocyte differen-
tiation, and myelopoiesis [galoyan a., 1997; 2000; 
2004; 2008; 2010; aprikian v., galoyan, a., 2000; 
galoyan a., aprikyan, v,. 2002; galoyan a. et al., 
2006; galoian K. et al., 2009; 2011; Bezirganyan K. 
et al., 2010; tavadyan l. et al., 2010]. These pep-
tides originate from the common precursor protein 

– the neurophysin-vasopressin associated glycopro-
tein (NVAG) and are released by genetically deter-
mined proteolysis during the axonal transport [ga-
loyan a., 1997; 2000]. Following the studies on 
galarmin protective activity against MRSA septic 
infection model in vivo, its strong preventive and 
therapeutic activity was shown [Durgaryan a. et al., 
2012]. At the same time, it was established that 
galarmin and its analogues do not have any direct 
antibacterial activity on different Gram-positive and 
Gram-negative bacteria in vitro [Durgaryan a., 
2011]. Obviously, the antibacterial activity of galar-
min is conditioned by its complex and regulatory 
activity on the host organisms. Thus, it was revealed 
that galarmin and its analogues possess strong anti-
oxidant activity. Furthermore, the antioxidant activ-
ity of galarmin and its analogues has been shown to 
have a multifunctional nature manifested in capabil-
ity both to neutralize the metal ions and scavenge 
free radicals, as well as provide electron and thus to 
control them at the level required for the organism 
[tavadyan l. et al., 2010]. Galarmin manifests anti-
stressory activity and brings to control parameters 
the fractions of MAA (Cu, Zn-SOD and catalase 
from erythrocyte cytosols) and MPA (fraction of cyt 
b558 isoforms from blood serum and erythrocytes 
membranes (ЕМ) as well as cells of the immune 
system and superoxide-producing lipoprotein – sup-
rol from blood serum) in different pathological con-
ditions. The antistressory and regulatory mecha-
nisms of exogenously introduced galarmin and its 
analogues are conditioned by the ability to neutral-
ize HO• and О2

− radicals and regulation of methemo-
globin (metHb)-restoring activity of cyt b588 from 
erythrocyte membranes and cell membranes of the 
immune organs (spleen, bone marrow, etc). Namely, 
it was shown that galarmin decreases the concentra-
tion of metHb and NADPH-depending О2

− produc-
ing activity of the fractions of cyt b558 isoforms in 
the membranes of human erythrocytes, as well as 
the formation of superoxide by cyt b558 III and sup-
rol in the blood serum. One can assume that galar-
min by trapping hydroxyl radicals is capable to ini-
tiate membrane lipid peroxidation processes and 
inactivate several enzymes, including Сu, Zn-SOD 
and guanylatcyclase, obviously prevents unwanted 
structural changes of biomembranes and inactiva-
tion of mentioned enzymes [Simonyan m. et al., 
1995; Simonyan g., 2002; alexanyan S. et al., 2003; 
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Simonyan g. et al., 2003; Simonyan r. et al., 2003; 
Sirakanyan m. et al., 2006].

The aim of this investigation was to study the 
effect of galarmin on the levels and activities of 
antioxidant and pro-oxidant metalloproteins in rat 
tissues under the effect of LPS and in mice follow-
ing MRSA infection. 

material anD methoDS

animals and experimental design: Adult wistar 
rats (male) weighting 220-250 g were divided into 
three groups of 12 adult animals each: (1) sterile 
saline (0.9% NaCl) injected (controls); (2) LPS 
(L2630-100MG, SIGMA) intraperitoneally (i.p.) 
treated with 0.5 mg/kg; (3) LPS-treated with paral-
lel galarmin i.p. injection (25 µg/kg). For MRSA 
infection model (strain ATCC 43300, LGS Stan-
dards) three groups of 12 white inbred pathogen-
free non-linear mice weighting 20-25 g were used: 
(1) saline injected (control); (2) MRSA i.p. in-
fected (6x108 CFU/mice); (3) MRSA i.p. infected 
(6x108 CFU/mice) with 1 µg/mice galarmin intra-
muscular (i.m.) administration after the 24 hours 
(h) post-infection period. For infection a 18-hour 
culture of MRSA on solid Mueller-Hinton agar 
was used. Animals were euthanazed 2 h after LPS 
injection and 72 h after MRSA infection under 
chloral hydrate anesthesia (400 mg/kg). Blood and 
tissues (spleen, liver, kidneys, bone marrow) were 
collected. Animal housing and use were performed 
according to the laboratory animals care interna-
tional ethical standards. 

isolation of the maa and mpa fractions from 
blood and tissues cells: The fresh cells of bone 
marrow (BM) and other tissues were treated with 
physiological solution and then with water (1:50 
v/v). The tissues were then weighed out again after 
dehydration (10 g each, n=8). The homogenization 
of the tissues was done in 0.25 M solution of su-
crose (50 ml) at 4°C at 3000 rpm for 10 min. The 
precipitate was additionally homogenized in water 
(1:100 v/v), the fractions of isoforms of Nox from 
bone marrow, spleen cell membranes and extracel-
lular Nox from blood serum, as well as suprol were 
solubilized at pH=7.4 [Simonyan g. et al., 1997]. 
After the dialysis of Nox solution against water 
and the centrifugation at 13000 rpm for 20 min, the 
supernatant was subjected to ion-exchange chro-
matography on the column with the CM-52 and 

DE-52 cellulose (whatman, UK), which was bal-
anced with 0.004 M potassium phosphate buffer 
pH 7.4 to remove the traces of hemoglobin and 
other proteins of basic nature. Non-bound fraction 
of Nox on CM-52 was further subjected to ion-ex-
change chromatography on the DE-52 cellulose 
column. The Nox fraction of acidic nature was 
eluted from the last column with 0.2 M potassium 
phosphate buffer, which was then gel-filtrated on 
the superfine Sephadex G-100 (Pharmacia, Swe-
den) column (4 × 90 cm). After homogenization, 
the fractions of MAA –Cu, Zn-SOD and catalase 
from cytosols of erythrocytes, liver, kidney and 
spleen cells, including Mn-SOD, were obtained by 
the patented method of ion-exchanging chroma-
tography of protein fractions on celluloses DE-52, 
CM-52, Sephadex DEAE A-50 according to the 
patented method with the slight modification [Si-
monyan g. et al., 1997]. Quantities of MAA and 
MPA were defined by measurement of density of 
the maximal optical absorpbance for Nox at 530 
nm, suprol – 430 nm, cyt C from bovine heart (as a 
standard) at 525 nm. 

Determination of superoxide dismutase (SoD) 
and naDph dependent o2

− producing activities of 
acidic nature fractions of nox from erythrocytes 
membranes (em), tissues and Bm cells membranes 
and blood serum suprol: The NADPH dependent 
O2

−-producing activity of Nox isoforms and SOD 
activities were determined by the nitrotetrazolium 
blue (NTB) method as percent of increase or inhi-
bition (in case of SOD) of the optical absorption 
density of formazan (at 560 nm) as a result of NTB 
reduction by superoxide radicals. As a unit of 
NADPH depending O2

−-producing specific activ-
ity the amount of the Nox (the optical absorption 
density of 1 ml Nox isolated from 1 g tissue or 1 ml 
blood serum at 530 nm) stimulating formazan for-
mation by 50% was considered [Simonyan g. et 
al., 2003]. To detect NADPH depending O2

− pro-
ducing activity of Nox (0.2 ml A530 = 0.3) of this 
hemoprotein was incubated with 1.5-2 ml 5×10−4 M 
NADPNa2 at 20°C for 3 min. As a unit of O2

− dis-
mutating specific activity the amount of SOD iso-
lated from 1 g tissues or 1 ml erythrocytes inhibit-
ing formazan formation by 50% was considered 
[Simonyan g. et al., 2003]. The relative SOD ac-
tivity was taken into consideration: calculation for 
1 ml of erythrocytes (in case of SOD obtained from 
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soluble fraction of erythrocytes) or 1 g of tissue (in 
case of SOD obtained from tissues). The SOD ac-
tivity was determined as follows: to 2 ml of sodium 
pyrophosphate buffer (0.1 М, рН 8.3) 0.5 ml of 
NADPH (0.3 mg/ml) was added, as well as 0.3 ml 
phenanzine metasulfate (PMS) (0.05 mg/ml) and 
0.5 ml NTB (0.1 mg/ml). After prompt vortexing of 
the suspension, the kinetics of formazan formation 
was defined within 8-10 min at room temperature 
in the absence or presence of definite amounts of 
SOD-containing fractions. 

Determination of catalase activities from cyto-
sols of erythrocytes and spleen cells and the influ-
ence of lpS on the level of generated О−: Catalase 
activity of the fractions was measured with per-
manganometric testing of Н2О2 solution in the ab-
sence and presence of catalase fractions. The quan-
tity of fraction, which decomposes 0.1 M of Н2О2 
in 1 min at 20°C, was taken as the specific unit of 
catalase activity. A defined amount of catalase 
fraction (0.05-0.2 ml) was added to 2 ml of hydro-
gen peroxide solution (6 × 10-2M) at pH 7.4 and 
incubated at 20°C for 1 min, then 0.025 N potas-
sium permanganate (5 ml) was added to this solu-
tion and the amount of hydrogen peroxide (the vol-
ume in ml), which completely bleached KMnO4, 
was determined. 

Using relation N1V1 = N2V2 (where N1 is normal-
ity and V1 the amount of peroxide in ml, and N2 and 
V2 - the same values for the permanganate), it is 
easy to determine the amount of peroxide in the so-
lution (before and after the addition of catalase) in 
gram-equivalents. The number of fractions, which 
splits 0.1 M H2O2 for 1 min at 20°C, was taken as 
the unit of catalase activity. The specific activity of 
catalase is defined for 1 ml of red blood cells or 1 g 
of tissue [Simonyan m., nalbandyan r., 1979].

The level of О2
− generated during decay of 10-4 

M H2O2 at the pH 8 was determined under the in-
fluence of LPS [Simonyan m., nalbandyan r., 
1979]. The produced О2

− bleached the coomassie 
brilliant blue dye (CBB). The optical absorption 
spectrum was recorded on the UV/VIS spectropho-
tometer (Specord, Germany) with the optical 
wavelength of 1 cm. 

Statistical analysis: The data was statistically 
processed for significance employing Student’s, 
Fisher’s tests. Value of p < 0.05 was considered 
statistically significant. 

Figure 1. Kinetic curves of cBB maximum optical ab-
sorption decrease (А580=0.8) under the influ-
ence of О2

− generated from 10-4 m of h2o2 in 
the presence of lpS. the following was added 
to 5 ml of cBB at 20°c: 1) 0.02 ml h2o; 2) 
0.02 mg lpS and 0.02 ml h2o2, 3) 0.04 mg 
lpS and 0.02 ml h2o2; 4) 0.08 mg lpS and 
0.02 ml h2o2.

reSultS 
investigations of galarmin influence on the lev-

els of maa and mpa from blood and tissue cells 
and naDph depending О2

− producing activity of 
nox under influence of lpS: It is known that the 
toxic effect of LPS is associated with the increase 
of О2

− production by Nox and tissue damage due to 
the elevation of the overall level of ROS [Deleo F. 
et al., 1998]. LPS was shown to increase CBB 
bleaching at 580 nm by the elevation of the station-
ary concentration of О2

− generated during the decay 
of 10-4 M of H2O2 (Figure 1).

Thus, LPS increases the level of О2
− possibly by the 

elevation of non-enzymatic decay of H2O2. It is possi-
ble that LPS possesses HO· scavenging activity con-
tributing to accumulation of О2

− [Simonyan m., 1982]: 
       ē
О2*

 + HO  - О2
- + HO•

where the О*
2 is “hot” oxygen that generates fol-

lowing non-enzymatic decay of Н2О2 at рН 7.4 and 
above [Simonyan m., 1982]. At the same time О2

−  

production in Н2О2 system is stimulated by the in-
crease of LPS concentration (Figure 1). At the tis-
sue and cell level the toxic effect of LPS was as-
sociated with the characteristic disbalance between 
MPA and MAA levels and activities connected 
with dramatic elevation of pro-oxidative status and 
NADPH depending О2

− producing activity of Nox, 



20

the New ArmeNiAN medicAl JourNAl, vol.6 (2012), no 4, p.  gAloyAN A.A. et al.  16-24

especially extracellular Nox (eNox) from blood 
serum, and decreased activity of MAA (SOD, cata-
lase). Galarmin produces the antistressory effect 
by a decrease of NADPH depending О2

− producing 
activity of Nox isoforms, mostly eNox (Table 1). 

As evident from Table 1, under LPS influence 
we observed a significant disbalance between levels 
of MPA and MAA obtained from the intact animals 
(control). For both parameters the i.p. administra-
tion of galarmin in parallel to LPS injection was 
beneficial in terms of MPA and MAA levels normal-
ization. Thus, in the presence of LPS we observed a 
significant decrease of Nox fraction from EMs 
(56.3%), and suprol from blood serum (21.3%), 
while under galarmin treatment the characteristic 
decrease of these parameters was much lower: ac-

cordingly, 31.5% and 14.9%; i.e. almost two-fold 
normalization was recorded. On the other hand, the 
LPS induced significant elevation of NADPH de-
pending O2

− producing activity of Nox, especially 
of eNox and Nox from the spleen and BMCMs. 
Thus, the activity of Nox from spleen and BMCMs, 
cyt C from spleen and especially eNox from blood 
serum (up to 286.3% elevation over the control) 
were sharply elevated following LPS administra-
tion, while galarmin treatment showed significant 
decrease of these parameters. In case of eNox, 
Galarmin decreased its upregulated and elevated 
status from blood serum almost by 7.8 times. Under 
LPS we simultaneously observed a significant de-
crease of SOD and catalase activity of erythrocytes, 
spleen and bone marrow cells cytosols, and in all 

TAble 1.
The specific levels (optical absorption density) and activities of MPA and MAA in rat tissues under the 

influence of intraperitoneally injected LPS and galarmin treatment

Control LPS Galarmin + LPS
The level of Nox (A530) from:

Erythrocyte membranes (EMs) 0.42 ±0.13 0.18± 0.04 0.26± 0.08

Spleen cell membranes (SCMs) 0.64± 0.15 0.33 ±0.03 0.50± 0.07

Bone marrow cell membranes (BMCMs) 0.88± 0.03 0.52± 0.06 0.75 ±0.08

Blood serum (eNox) 0.16 ±0.02 0.61± 0.4 0.22± 0.03

Cyt C from SCM (A525) 0.07± 0.01 0.12± 0.01 0.18± 0.02

Suprol from blood serum (A430) 0.24± 0.05 0.19± 0.03 0.27± 0.06

NADPH depending O2
− producing activity of Nox from:

EMs 12.9 ±2.0 18.7± 2.3 15.6± 1.4

SCMs 14.8± 1.1 27.8± 4.0 16.3± 1.3

BMCMs 22.3± 3.1 26.3± 4.0 20.5± 1.7

O2
− producing activity of suprol from blood serum 18.9 ±1.6 22.3± 2.6 15.8 ±3.3

SOD activity of:

Erythrocytes cytosols (Cu,Zn-SOD) 301.0± 24.5 134.5± 12.3 246.8± 24.3

Spleen cells cytosols (Cu,Zn- and Mn-SOD) 210.0 ±21.3 149.7 ±15.3 169.0± 18.4

Bone marrow cells cytosols (Cu,Zn- and Mn-SOD) 180.6± 18.5 61.7± 5.2 106.3± 9.1

Catalase activity of:

Erythrocytes cytosols 2100± 19.3 938.7 ±24.3 1810.2± 21.1

Spleen cells cytosols 430± 31.3 252.4± 19.0 380.1± 31.0

Bone marrow cells cytosols 195.0± 14.3 158.9± 20.4 165.9± 14.3

NoTe: *p<0.05; ** p<0.01, n=12.
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those cases the injection of galarmin brought these 
parameters closer to the control levels. To realize 
whether such properties of galarmin might underlie 
its antibacterial properties shown during MRSA in-
fection [Durgaryan a. et al., 2012], we studied the 
impact of galarmin on the levels of key components 
of oxidative systems in case of MRSA infection in 
analogy to LPS experimental design. 

investigation of galarmin influence on the lev-
els of maa and mpa from blood and tissue cells 
and naDph depending О2

− producing activity of 
nox under mrSa infection: The toxic effect of 
MRSA i.p. infection was almost similar to the 
LPS-associated characteristic disbalance between 
MPA and MAA by bringing their parameters to the 
control (Table 2). 

As obvious from Table 2, MRSA infection in-
duces characteristic Nox isoforms disbalance: de-
crease in the level of Nox from EMs, kidney, and 
spleen cells membranes together with sharp elevation 
of serum eNox and Nox from liver cells membranes. 
In all cases galarmin exerts its regulatory effect by 
minimizing these relative changes from the intact 
control, mostly eNox from blood serum and Nox 
from liver cells membranes. Accordingly, galarmin 
minimizes the characteristic decrease in levels of 
MAA during the infection process, mainly for total 
fraction of Cu,Zn-SOD + Mn-SOD from liver and 
spleen cells cytosols. Likewise the case of LPS-in-
duced oxidative stress, galarmin regulates NADPH 
depending O2

− producing activity of Nox manifesting 
more than twice decrease in EM and spleen cells 

TAble 2.
The specific levels (optical absorption density) and activities of MPA and MAA 
in mouse tissues under MRSA intraperitoneal infection and galarmin treatment

Control MRSA MRSA + Galarmin
The level of Nox (A530) from:

Blood serum (eNox) 0.17± 0.02 0.60± 0.08 0.44± 0.06
EMs 0.52± 0.04 0.31 ±0.03 0.41± 0.02
Liver cells membranes 0.23± 0.02 0.37± 0.08 0.24± 0.02
Kidney cells membranes 0.20± 0.02 0.05± 0.01 0.06± 0.01
SCMs 0.68± 0.04 0.45± 0.05 0.56 ±0.02

NADPH depending O2
− producing activity of Nox from:

EM 13.6± 1.8 43.9± 4.6 26.9± 4.1
Liver cells membranes 9.3± 0.5 14.0± 1.1 12.7 ±1.6
Kidney cells membranes 8.0± 0.1 4.68± 0.2 5.6± 0.1
Spleen cells membranes 16.1± 2.2 2.72 ±0.3 11.7± 1.1

SOD activity of:
Erythrocytes cytosols 
(Cu, Zn-SOD)

350.5± 16.3 342.4 ±31.3 344.5± 29.2

Liver cells cytosols 
(Cu,Zn- and Mn-SOD)

860.0± 20.9 719.8± 24.4 762.8 ±31.1

Kidney cells cytosols 
(Cu,Zn- and Mn-SOD) 

310.8± 18.5 60.5± 8.8 87.9± 9.0

Spleen cells cytosols 
(Cu,Zn- and Mn-SOD) 

240.4± 19.4 53.3± 4.9 98.80 ±6.9

Catalase activity of:
Erythrocytes cytosols 2800.9± 210.3 2131.4± 191.0 2330.3± 201.0
Liver cells cytosols 12200± 340.4 500.2± 31.4 1720.2± 41.3

NoTe: *p<0.05; ** p<0.01, n=12.
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membranes, while for liver and kidney cells mem-
branes, where a decrease of NADPH depending O2

− 
producing activity of Nox was observed under MRSA 
infection, galarmin restores and even increases its 
activity approaching the control levels (Figure 2). 

DiScuSSion

Thus, the regulating effect of galarmin on the 
level and activity of MAA and MPA (the isoforms 
of Nox) was shown both in LPS and MRSA infec-
tion induced oxidative disbalance in mouse and rat 
tissues. Galarmin produces the antistressory effect 
by a decrease of NADPH depending О2

− producing 
activity of Nox isoforms, mostly eNox from blood 
serum. The mechanisms of regulating effect of 
galarmin at LPS and MRSA influence can be associ-
ated with the ability to scavenge HO· radicals, 
which degraded both MAA and MPA. On the other 
hand, the indicated Nox from normal and atypical 

(tumor) cell membranes may act as а possible recep-
tor for galarmin [Simonyan g. et al., 2011]. Data 
attributed to galarmin tissue specific inhibitory ef-
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Figure 2. the changes in the intensity of optical absorbance at 530 nm of nox from blood serum and cell membranes 
of 1) liver; 2) kidney; 3) erythrocytes; 4) spleen; and 5) serum under the influence of mrSa i.p. injection 
( S) and galarmin treatment ( S + prp-1) as compared to the untreated control ( ).
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