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INSENG is commonly used as herbal medicines with

wide range of beneficial effects. It is also approved as
effective agent against radiation hazards, through its
immunomodulating role in irradiated experimental animals.

This experiment aimed to assess cytogenetic and
biochemical changes of ginseng at a working dose (100ug/ ml)
in suppressing radiation effects of human peripheral blood. The
treatment times were 6, 48 and 72h after y-irradiation at dose of
4 Gy (the last two treatment periods were done through blood
culture). Triple blood cultures for each blood sample were set
up. Cytogenetic investigations were evaluated using chromosome
aberration (CA) analysis and cytokinesis-block micronucleus
assay (CBMN). The levels of malondialdhyde (MDA),
superoxide dismutase (SOD) and nitric oxide (NO) were
estimated in blood plasma and in 48 & 72h blood cultures. In
addition, immune function response was assessed by estimation
of the levels of (Immunoglobulin G) 1gG and IgM for the same
treatment periods.

lonizing irradiation induced significant decrease of SOD
activity. While, CA (dicentric, ring, breaks and polyploidy),
micronucleus (MN), MDA level and NO concentration were
significantly increased. For 1gG and IgM, there is temporary
over-production of them after 6h of irradiation, and then their
levels decreased in the periods 48 & 72h within the cultures.

Ginseng post-irradiation treatment exhibits increase in the
level of IgG and IgM production, and improvement in NO
concentration. In addition, there is reduction in the levels of
lipid peroxidation (LPO), CA and MN frequencies. Results
concluded that ginseng has antimutagenic effect and benefit
against oxidative stress involved by irradiation.
Keywords: Ginseng, y-rays, blood culture, immunoglobulin,

chromosome.
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Ginsenosides are the main pharmacologically active ingredient responsible for the
four major action of ginseng: vasorelaxation, antioxidation, anti-inflammation and
anticancer effect. Ginseng polysaccharides also possess antitumor effect through
modulation of innate immunity. Ginseng polysaccharides (present in 15% of
ginseng root), including neutral and acidic polysaccharide are water-soluble. It
has been reported that panax ginseng (P. ginseng) polysaccharides contain starch-
like polysaccharide and pectin (Zhang et al., 2009).

Numerous studies have been carried out on the effects of ionizing radiation
on chromosome changes in blood components. From x-irradiation (0.25 to 5Gy)
of human, a non-linear relationship between radiation dose and CA of the
dicentric, interstitial deletion and ring type, and a linear relationship between
radiation dose and CA of the gap and break type. The frequency of cell changes
increased as a linear function of the dose, while the frequency of breaks increased
as a non-linear function of the dose. In another investigation of a relationship
between yields of MN and radiation dose, MN were induced in lymphocytes by
exposing human blood samples in vitro to various doses of Cs-137 gamma-rays.
It seems, according to Balasem and Ali (1991), that there is a correlation between
the yields of MN in mononuclear cells and the corresponding doses of radiation.
Similarly, experiments were conducted by Kligerman et al. (1988) on the
chromosome damaging effects of Co-60 gamma radiation on human peripheral
blood lymphocytes (PBLs). Either whole blood or isolated and pelleted
mononuclear leukocytes (MNLS) were irradiated in a Co-60 unit to yield
exposures of 1, 2, 3, or 4Gy.

Immune globulins (Igs) are synthesized by B lymphocytes (B cells) and
are both synthesized and secreted by plasma cells. Normal individuals express
five Igs classes or isotypes. IgM, the heaviest, is present as either a cell-surface-
bound monomer or as a secreted pentamer. IgD, a monomer, is almost
exclusively displayed on B cell surfaces. Human IgG is a monomer present in
four subclasses; 1gG1, 1gG2, 1gG3 and 1gG4. Monomeric IgA is present in the
serum and in its dimeric form is found in association with mucosal surfaces and
secretion. IgE is present in relatively low serum concentration most is absorbed
onto the surface of mast cells, basophiles, and eosinophils (Doan et al., 2008).
The observed reduction in I1gG levels indicates that the mechanisms responsible
for 1gG synthesis are somewhat disturbed, which may be associated with the
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effect of ionizing radiation on B cell and T helper 2 (Th2.) The influence may
be associated with the expression of the adhesion particles involved in the
communication of those cells during 1gG synthesis, in the production of Th2
cytokines at that stage of the humoral response, or may result from the direct
effect on gene expression and 1gG synthesis. As stated earlier, B cell is more
sensitive to ionizing radiation than lymphocytes T (Gridley et al., 2002). In
addition, lymphocytes Th2 responsible for class switching of produced Igs are
more sensitive to radiation than population of Thl, whose role is mainly
associated with cellular-type response (Dekruyff et al., 1995). Currently, it has
been reported that ginsenoside-based nanoparticles (ginsomes) played a role as a
novel adjuvant and up regulated T-helper 1 (Thl) and Th2 immune response in
imprinting control region mice. The ginsomes were spherical with diameters
ranging from 70 to 107 nm and contained ginsenosides Rb2, Rc, Rb1, and Rd.
The ginsomes promoted significantly higher IgG responses increased the levels of
specific 1gGl, 1gG2a, 1gG2b, and IgG3, as well as T and B lymphocyte
proliferation. The enhanced IgG titer and subclass levels paralleled the increased
production of interferon gamma IFN-y (Thl cytokine) and interleukin-5 (Th2
cytokine). Therefore, ginsomes as an adjuvant are assumed to up-regulate both
Th1 and Th2 immune responses (Song et al., 2009).

Chronic inflammation is associated with high cancer risk. At the molecular
level, free radicals and aldehydes, produced during chronic inflammation can
induce deleterious gene mutation and post translational modification of key
cancer-related proteins. Other products of inflammation, including cytokines,
growth factors, and transcription factors such as, nuclear factor kappa, control
the expression of cancer gene (e.g suppressor genes and oncogenes) and key
inflammatory enzymes such as inducible NO synthase and cyclooxygenase-2.
These enzymes in turn directly influence reactive oxygen species (ROS)
(Hofseth and Wargovich, 2007).

The radiation induction of LPO processed via oxidative conversion of cell
lipid constituents to several products includes MDA, a highly toxic molecule,
serves as an index of oxidative damage (Bakan et al., 2002) and has inhibitory
action on protective enzymes (Taysi et al., 2003). NO is synthesized from
L-arginine by the L-arginine-nitric oxide pathway (Palmer et al., 1988) and is
converted to nitrite and nitrate in oxygenated solutions.
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Many results are in accordance with the studies cited above claiming
enhancement of host resistance due to ginseng treatment, as they indicate that
P. ginseng might display modulatory effects on the innate immune defence by
stimulation of the inducible NO synthesis in macrophages.

Materials and Methods
Chemicals

The chemicals of the blood cultures were purchased from GIBCO-BRL,
USA. FA, cytochalasin-B, heat-inactivated foetal calf serum and other
chemicals and solvents were purchased from Sigma/ Alderch Chemical Co., St.
Louis, USA. P. ginseng, a product, was purchased from EIPICO Pharmaceutical
Company, Egypt, which available in the form of capsules with the trade name
(Ginsanal00). Each capsule contained 100mg of the dried roots of P. ginseng.
The contents of the capsule was withdrawn by a syringe and dissolved in
distilled water.

Blood sampling

To overcome possible inter-individual variability in response to treatments,
blood sample was obtained from matching three healthy females (average age
35 years and non-smokers) who gave an informed consent for participation in
the study. The donors were selected according to current International
Programme on Chemical Safety guidelines for the monitoring of genotoxic
effects of carcinogens in humans (Albertini et al., 2000). Venous blood was
collected under sterile conditions in heparinised vacutainer tubes (V=5 ml,
Becton Dickinson, USA) containing lithium heparin as anticoagulant.

Experimental design

Blood were divided into 4 groups; in each group, 3 samples were processed
(n=3). One test dose (100 g/ ml) of ginseng were added to the grouped normal
blood. Group 1: control blood, group 2: Ginseng (100pug/ ml) which treated with
ginseng immediately post irradiation time. Group 3: Irradiated blood samples
with 4Gy (dose rate of 3.16Gy/ min), group 4: Irradiation & Ginseng (100 pg/ml)
which treated with ginseng immediately post irradiation of the blood. After
irradiation and treatment for 6h, blood samples were divided into two parts: the
first one was added to the culture and the second one obtained and separated by
centrifugation (Sorvall TC centrifuge, Hamburg, Germany) at 750g at room
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temperature for 10min. LPO products and immunological parameters were
measured in plasma and culture (48 & 72h).

Blood culture

To 0.5ml of the whole blood, 5ml culture medium (RPMI-1640)
supplemented with 20% FCS, 200 m M I-glutamine, penicillin 100 units/ ml
and streptomycin 100 pg/ ml were added in 15ml conical tubes.
Phytohaemagglutinin-M (PHA-M); 0.2 ml was added to the culture to initiate
cell division. Then, cells were incubated at 37°C.

Irradiation source

37Cs y-rays source was provided by the NCRRT, Egypt, manufactured by
the Atomic Energy of Canada. The dose rate was 3.16Gy/ min. The adjusted
dose was 4 Gy. The samples were kept at 37°C after irradiation immediately till
the treatment periods with ginseng started.

Chromosome aberration test (CA)

The culture setup for CA was previously described by Prasad et al. (2005).
Colcemid at a final concentration of 0.1pg/ 5ml was added to the initiated blood
culture at 46h to block the cells at metaphase stage. The cells were harvested at
48h, given hypotonic treatment for 10min and transferred to a pre-cooled slide.
The slides were stained with 10% Giemsa and examined (10x 100 oil immersion)
to score CA. In each group, a total of 300 cells (100 from each experiment) were
scored and the frequency of cells with aberrations and dicentrics were recorded.

Cytokinesis-blocked micronucleus assay (CBMN)

The presence of MN in a BNC was assayed by blocking the cell at the
cytokinesis stage by the method of Fenech and Morley (1985) and Fenech et al.
(2003). Blood culture was set as described previously. Cytochalasin-B (3ug/5ml
culture) was added to the culture at 48h after the initiation. The cells were further
incubated at 37°C for another 24h. At the harvest time, after centrifugation at
1500 rpm for 5min, cell pellets were treated with 5ml of mild hypotonic solution
(0.1MKCI) was used for 3min, and a further 10min of centrifugation at 800rpm.
After another centrifugation, cells were washed once with the fixative solution
(3:1 (v/v) methanol: acetic acid). Fixed cells were dropped gently on clean
microscope slides, air-dried and stained with 10% Giemsa for 8min. In each
group a total of 1500BNC (500 from each experiment) were scored and the
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frequency of cells with one (MN;), two (MN,) and three (MN3;) micronuclei were
recorded.

Biochemical estimations

MDA, were measured by Ohkawa et al. (1979) method. In addition, SOD was
measured according to Weydert and Cullen (2010) and NO was measured by
Nitrite analysis which determined by spectrophotometr using the Griess reagent
(0.5%sulfanilic  acid,  0,002%N-1-naphtyl-ethylenediamine  dihydrochloride,
14%glacial acetic acid) in supernatants. Absorbance was measured at 550nm with
baseline correction at 650nm and nitrite concentration was determined using
sodium nitrite as a standard (Green et al., 1982).

Immunological estimation
IgG and IgM were estimated in plasma and culture by Radial Immune-

diffusion method (RID), according to Lentner (1984). Kits was purchased from
BINDRID which is a trademark of the binding site group Ltd. Birmingham, UK.

Radial Immune-diffusion

Fig. 1. RID depends on radially diffusion of antigen from well and forms a ring
shaped band of precipitation. The halo of precipitation diameter gives the
estimate of antigen concentration.

-Radial immune-diffusion is a variation of the agar.
-Precipitation technique is used in clinical immunology for the detection and quantitation of all classes
of immunoglobulin’s complement, ceroplastic transferring and other serum components.

Statistical analysis

Data are presented as distribution analysis, meanst S. E. and analysed
using two ways analysis of variance “F” test according to Abramowitz and
Stegun (1972). The level for statistical significance was P< 0.05.
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Results

Table 1. recorded significantly increasing of CA frequencies in human
lymphocytes culture exposed to 4 Gy of y-rays, comparing to control and
ginseng groups.

TABLE 1. CA analysis in human blood culture treated in-vitro with ginseng
(100pg/ ml) after 4Gy y-rays exposure (100metaphases/ individual).

Break Fragment . .
Groups Chs Chd Chs Chd Dicen | Ring | Polyp | Total
0.3+ 1.3+ 0.3+ 0.7+ 2. 7+
Control | 53 | 03 | 03 | o3 | 9 | 0 | 00 | 754
. 0.7+ 1.67+ 1+ 0.3+ 3.7+
Ginseng 03 03 00 03 00 00 00 03

13+ 8.7+ | 18. 7+ | 6.7+ 4.3+ 2.7+ 9+ 63.0+

Irradiated 0.53 0.8 0.9 0.9 0.3 0.3 1.6 0.1
ab ab ab ab ab ab ab ab

11+ 6.7+ | 147+ | 6.3t 3.3+ 1.7+ 7.7+ | 51.3+

Rad. & 1 5 | 09 | 03 | 09 | 03 | 03 | 04 | 15
Gmseng ab ab a,b.c ab ab a ab ab,c
a: Significant when compared with control group. Dicen: Dicentric.
b: Significant when compared with ginseng group. Polyp: Polyploidy.
c: Significant when compared with radiation group. Irrad: Irradiation.
Chs: Chromosome. Rad: Radiation. Chd: Chromatid.

Ginseng (100ug/ ml) with treatment periods (48h) reduced all the CA yields
after irradiation. Also, dicentrics frequencies in irradiated and ginseng groups
reduced from 4.3% to 3.3%, compared to irradiated group alone and the total
aberrations were significantly decreased from 63% to 51.3%. Table 2. shows that
ginseng treatment at dose of 100ug/ ml concentration and for 72h period reduce
the average number of MN/ total BNC with percentage 25.7. In irradiated group,
the expression of 3 MNs detected with frequency 0.6%, and it was reduced with
ginseng treatment to 0.3%. While Table 3. represents LPO levels as MDA in
plasma treated with Ginseng 100 pg/ml after radiation  exposure. The
investigations were carried out at 6h after irradiation and treatment for plasma and
48 & 72h for culture, the results in (umol/ L) were demonstrated as meant S. E.
Data revealed significant elevation in MDA levels in both plasma and culture
(48&72h) in irradiated group when compared with control and ginseng groups.
While, groups treated with ginseng after irradiation recorded significant
improvement in plasma MDA level as compared with irradiated group.
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TABLE 2. Distribution analysis of CBMN assay in human blood culture treated in-
vitro with ginseng (100pg/ ml) after 4Gy y-rays exposure (BNC/

individual).

Groups Total No. BNC+ MN Total No. | Average No.
of MN MN; MN, MN; of MN of MN/ BNC
Control 10 8 2 0 12 0.012
Ginseng 13 10 3 0 16 0.016
Irradiated 248 198 41 9 307 0.307
R_ad. & 190 156 30 4 228 0.228
Ginseng

Legends as in Table 1.

SOD activity recorded significant decrease in plasma and culture after
irradiation, accompanied by elevated levels of NO in plasma and culture.
Treatment with ginseng for the three periods showed significant increase in
SOD and decrease in NO levels.

TABLE 3. MDA, SOD and NO concentrations in human blood plasma & culture
(48 & 72h) treated in-vitro with ginseng (100pg/ ml) after 4Gy y-rays

exposure.
MDA (umo I/L) SOD (U/ml) NO (umol/ L)
Groups Plasma Cul | Cul Plasma Cul | Cul Plasma Cul | Cul
8h 72h 48h | 72h 48h 72h
Control 757+ |154+|15.6£| 45+ | 1.5+ | 1.5+ | 255+ |15.7+| 157+
2.9 0.1 0.2 0.2 0.2 0.1 0.4 0.4 0.3
65.1+ | 145|147 4.6+ | 1.6+ | 1.6x | 24.8% |14.7+| 14.1+
Ginseng 1.7 02 | 01 0.2 02 | 02 0.4 0.1 0.1
a a a a
1114+ (24.1+(24.4+| 3.1+ | 0.6+ | 0.7+ | 61.6+ | 20.3+ | 21.6%
Irradiated 0.2 01 | 0.2 0.0 01 | 01 0.7 0.4 0.3
ab ab ab ab ab ab ab ab a,b
Rad. & 829+ |17.1+|16.6+| 4.10+ | 1.0+ | 0.9+ | 39.3+ |16.3+ | 17.5¢
N 15 03 | 0.2 0.1 01 | 01 0.3 0.2 0.3
Ginseng ab,c ab,c ab,c c ab,c ab ab.c b,c ab.c
Legends as in Table 1. Cul: Culture

While Table 3. represents MDA level in plasma treated with Ginseng
100ug/ ml after radiation exposure. The investigations were carried out at 6h
after irradiation and treatment for plasma and 48 & 72h for culture, the results
in (umol/ L) were demonstrated as meant S. E. Data revealed significant
elevation in MDA levels in both plasma and culture (48 &72h) in irradiated
group when compared with control and ginseng groups. While, groups treated
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with ginseng after irradiation recorded significant improvement in plasma MDA
level as compared with irradiated group. SOD activity recorded significant
decrease in plasma and culture after irradiation, accompanied by elevated levels
of NO in plasma and culture. Treatment with ginseng for the three periods
showed significant increase in SOD and decrease in NO levels.

TABLE 4. 1gG and IgM levels in human blood plasma & culture (48 & 72h)

treated in-vitro with ginseng (100pg/ ml) after 4Gy y-rays exposure.

Groups 19G (umol/ L) IgM (umol/ L)
Plasma Cul 48 Cul 72 Plasma Cul 48 Cul 72
Control 6241.0+ | 2192.3+ | 1875.3+| 858.3+ 369.7+ 260.3+
1.0 1.20 2.6 1.8 1.7 15
6240.0+ | 1875.0+ | 1775.0+| 605.0+ 393.0+ 242.3+
Ginseng 29 3.2 29 1.2 1.2 1.2
a a a a a
16200.0+ | 1561.3+ | 1250.0+ | 1491.7+ 268.3+ 170.0+
Irradiated 5.8 0.6 2.9 4.4 25 2.89
ab ab a,b a,b a,b a,b
Radiation & 10800.0+ | 1813.0+ | 1612.3+ | 740.3% 279.3+ 194.0+
. 6.0 3.8 15 1.5 1.2 2.1
Ginseng ab,c ab,c ab,c ab,c ab,c ab.c

Legend as in table 1

Table 4. represents the levels of IgG and IgM. It well noticed that a sudden
production of IgG and IgM after 6 hrs post irradiation, were observed, but their
levels significantly decreased in culture (48 &72h) more than those of control
and ginseng groups. However, treatment with ginseng, improved its levels
after irradiation.

Fig. 2. RID, a variation of the agar precipitation technique is used in detection and
guantification of 1IgG and IgM in plasma and blood culture (48 & 72h).
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Discussion

Ginseng attains growing popularity as herbal remedy in Western Europe
and in northern America on health are attributed to ginseng root extract. The
beneficial effects of ginseng have been demonstrated in cancer, diabetes,
cardiovascular diseases and have been used for promoting immune function,
central nervous system function, relieving stress, and for its antioxidant
activities (Jung and Jin 1996).

The radiation can directly damage the structure and functions of the
bioactive molecules in cells and tissues, eliciting disorder and apoptosis (Jensh,
1985). Beside, the radiation may cause bone marrow suppression and depletion of
peripheral blood lymphocytes, and lead to severely inhibit the function of immune
system.

Deoxyribonucleic acid (DNA) damage occurs either by direct ionization or
indirectly through generation of free radicals that attack DNA, resulting in single-
strand breaks and oxidative damage to sugar and base residues (Breen and
Murphy, 1995), which may later be converted into DNA double strand breaks. It
is understood that the un-repaired double strand breaks will contribute to CA
(Satish Rao et al., 2006). In this respect, y-rays are exogenous DNA damaging
agents cause marked increasing in CA frequency in y-irradiated group.
Endogenous agents, including ROS arising during radiation-exposure, can lead to
DNA damage. If over production of ROS occur, oxidative damage could lead to
radiation-induce cytotoxicity; chromosomal damage and gene mutations
(Halliwell, 2002). Some nutrients and herbal drugs may influence this process by
promoting the formation of the damaging agents in certain circumstances, while
other components, such as hormones may function to enhance repair mechanisms
(Fenech, 2005).

Table 1. & 2. showed that ginseng treatment reduced the frequencies of CA
and MN especially for fragments, dicentrics, total aberration and percentage of
MN. These results are the same finding data with recent studies which
demonstrated that ginseng exhibits protective activity against oxygen species in
irradiated groups. It seems that the strong free radical scavenging effects of p.
ginseng have been extensively documented by many studies (Kim et al., 2002 and
Kitts et al., 2000) where the radio protective of p. ginseng has been closely linked
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to its antioxidative capability through both chelating of transition metal ions and
scavenging of free radicals responsible for DNA damage (Kim et al., 1993).

Bhosle et al. (2005) stated that ionizing radiation is known to induce
oxidative stress through generation of ROS in an imbalance in pro-oxidant,
antioxidant status in the cells. So, the increase in LPO levels in y-irradiated
groups might be due to the interaction of free radicals with polyunsaturated
fatty acids in the phospholipids portion of cellular membranes (Prasad et al.,
2005). Moreover, Kregel and Zhang (2007) reported that the decrease in the
activities of SOD might be due to their utilization by the enhanced production
of ROS, which interacts with the enzyme molecules causing their denaturation
and partial inactivation.

Radical ions, oxides and so on cause acute radiation damage through LPO of
proteins and DNA. Since NO is a free radical gas, this suggests that it may be
involved in the fatal effects of irradiation. Contrary to this hypothesis, the known
physiological functions of NO imply that it should prevent radiation-induced
death. NO generated through combined use of LPS may increase survival rate
after irradiation, if its effects are deemed positive. Alternatively, survival rate
could decrease if its effects are injurious (Ohta et al., 2007).

The current study displays effects of y-irradiation on both plasma and cell
cultures (48 & 72h) of blood which revealed significant elevation in MDA and
NO levels and reduction of SOD activity when compared with control and
ginseng groups. While, groups treated with ginseng after irradiation recorded
significant improvement in all mentioned parameters level as compared with
irradiated group. The observed reduction in plasma and cultures MDA and NO
levels of ginseng treated & y-irradiated compared with its matched values in
irradiated and enhancement of SOD activity recorded after ginseng administration
go hand to hand with the results founded by Liu et al. (1998). Moreover, Kumar
et al. (2003) found that administration of p. ginseng root extract before irradiation
induced significant decrease in LPO levels and reduced the radiation hazards.

The radioprotective effect and the antioxidative potentials of ginseng has
been demonstrated in several studies findings as reduction in MN, CA
frequencies and improvement of LPO levels (Lee et al., 2005).
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Although the performance of previous parameters was similar in both
plasma (after 6h post-irradiation and treatment) and culture (48 &72h), the
levels of 1gG and IgM show opposite manner. Alternatively, the humoral
immune response is an immunity mediated by antibodies (Slifka et al., 1998). In
this response, the immune system triggers specific B cells (mostly, plasma cells)
to proliferate and secrete large amounts of specific antibodies which then fight
invading microorganisms or pathogenic antigens (Slifka et al., 1998).

The results of present study illustrated that mean IgG and IgM plasma levels
after irradiation (6h) were significantly higher than those of control group which
may be attributed to activation of B-cell. Sinkorova et al. (2009) stated that the
peripheral B-cell compartment in pigs has proved highly radiosensitive both in
vivo and in vitro and B lymphocytes apparently represent the most radiosensitive
lymphoid population. The higher concentrations of 1gG in plasma in respect to
radiation exposure might be explained by inherent features of IgG. Due its small
size, 1gG easily diffuses into tissues, opsonizes pathogens for engulfment by
phagocytes, activate the complement system, and neutralizes antigens (Janeway
and travers, 1997). On the other hand, our results indicated significant reduction
of 1gG and IgM concentrations in culture (48 & 72h) of the studied group’s post-
irradiation. These results are consistent with previous studies (Myers, 1991). The
lower concentrations of IgG and IgM than those of control group may be
explained by the long period of time for culture. Regarding IgM, the largest
among Igs and the first one to interact with new antigens (Janeway and travers,
1997), the lower IgM levels than that observed for IgG in blood culture compared
with their levels in plasma could have been affected by decreased immune
response in blood culture after radiation exposure. This finding is consistent with
that investigated by (Mc Mahon et al., 2014).

Although numerous studies describe the role of ginseng on antibody
production, most of them evaluate its adjuvant potential on the secretion of
specific antibodies. In general, ginseng extract successfully induced antigens
specific IgM, 1gG, and IgA antibody responses when administered orally or
intra peritoneal (Liou et al., 2004 & 2005). Ginseng extract or its purified
components appear to elicit improved humoral responses against microbial
invasion irrespective of administration methods or types of microbes. Moreover,
gamma radiation causes suppression of the immune function, and immune
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properties are related to cytokine production. In the present study, P. ginseng
was studied to assess its effects on the immunosuppressive activities of gamma
radiation. These findings indicated that Ginseng induces considerable
improvement of 1gG and IgM levels in blood culture (48&72h) after gamma
irradiation. Han et al. (2005) was postulated that Ginsan stimulate murine
normal spleenocytes by inducing the ribonucleic acid messenger (MRNA)
expressions of Thl and Th2 type cytokines, and also restore the mRNA
expression of IFN-gamma, Thl cytokine, after its inhibition by whole-body
gamma irradiation. Ginsan was found to restore the T lymphocytes function that
had been suppressed by gamma irradiation in allogeneic mixed lymphocyte
reactions. The present study extended previous research and indicated that the
duration of ginseng treatment affects the immune modulatory activity of
ginseng. Additionally, Previous research indicated that plasma treated with
Ginseng alone exhibited a distinct effect in IgG levels (Liou and Huang, 2005).
In addition, results of the present study showed that levels of IgG and IgM in
plasma returned to its lower values as result of ginseng treatment after gamma
radiation. Data also support the role of ginseng as an immune modulator which
is obviously indicated by its effect on reducing the evoked immune response
after gamma radiation exposure. Obtained data coincide with the previous study
which indicated that mice treated with ginseng root extract for 5 consecutive
days had reduced serum level of 1gG (Liou et al., 2005).

Communally, the obtained results of this study provide a scientific
background of the usefulness of ginseng as a radio protector for humans.
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