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 Background: The purpose of present bio-screening study was to detect the relationship 

and correlation between the TNF-α and IFN-γ level and hematological changes among 
inadvertent radium-226(226Ra) irradiated person. Patient and Method: Forty two blood 

samples were collected from inadvertentradium-226(226Ra) irradiated person. The 

control group was comprised of healthy with no history of irradiation. Sandwich ELISA 
used according manufacturer's instructions to detect inflammatory cytokines. Statically, 

T-test was used to determine the significant differences between groups. Result: A high 

level significantly increasing was found in serum TNF-α and IFN-γ in inadvertent 
radium irradiated person when compared with control group.The different age of 

groups don’t show any significant differences in inflammatory cytokine serum level. 

The results reveal negative correlation between TNF-α and IFN-γ and all of complete 
blood count. Conclusion: Radium irradiation can cause change in pro-inflammatory 

cytokine (TNF-α and IFN-γ) serum level, the significantly increasing level of TNF-α 

and IFN-γ in different age group as compare with control suggests using them as 
surrogate biomarker for irradiation and  the present study suggest using tiny doses of  

radium to induce TNF-α and IFN-γ interleukins (as immune stimulator). 
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INTRODUCTION 

 

Radiumis naturally occurring silvery white radioactive metal (atomic number 88) that is formed from the 

radioactive decay of uranium and thorium. It can exist in several isotopes, radium-226(
226

Ra), radium-

228(
228

Ra), radium-224(
224

Ra), and radium-223 (
223

Ra). Ra
226 

and Ra228 are the isotopes of primary 

environmental concern because their half-life of Ra
226

 is about 1600 year, and half-life for 
228

Ra is about 6 years 

(Fan, A.M. and G.V. Alexeeff, 2006). 

Radiumand its decay products exhibit Alpha, Beta and Gamma radiation. The hazards from exposure to 

these forms of radiation can occur in two ways: by external irradiation outside of the body and internal that has 

been inhaled or ingested or absorbed through the skin. When it is inside human body it represents a highly 

biological hazard by acting as mutagen factor (Canadian Nuclear Safety Commission. Canada, 2012). The 

identified internally deposited Radiumnuclides that emit alpha particles as group I carcinogens, meaning first 

class of substances non to cause cancers in human (Al-Hamadany, W.S., 2011). 

In general acute and chronic effect of Radiumis believed to be consequences of radiation emitted from the 

radio nuclide itself and its progeny. The toxicological effects in human from hematological, bone, kidney 

damage, immunological and developmental effects and cancer (Fan, A.M. and G.V. Alexeeff, 2006). 

In Iraq the radiation pollution levels increased science war time of Gulf war I (1990-1991) followed by Gulf 

war II (2003) such as the Uranium, Radium and others as a result of destroying, looting and breaking of many 

institution, establishment and research centers, causing the spreading and losing of many radiation sources, 

making ordinary people prone to radiation without warning (Al-Hamadany, W.S., 2011). 

Tumor necrosis factor alpha (TNF-α) is a proinflammatory cytokine whose role is established in the 

pathogenesis of chronic inflammatory diseases such as rheumatoid disease and Crohn’s disease. It binds to two 

receptors 55 KD and 75 KD proteins. This binding setup a number of signal transducing mechanisms that leads 
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to cell apoptosis or gene upregulation (Waterston, A. and M. Bower, 2004). TNF-α is attractive therapeutic 

protein with a broad range of potent anti-cancer effects, without inhibiting normal cell growth (Christel,  L., et 

al., 2007). The apoptosis in tumor cells induced by TNF-α via activation of downstream effector Caspases and 

disruption of mitochondrial integrity (Bocangel, D.B., et al., 2005). Also there are an evidence for involvement 

of endothelial cell integrin avβ3 in disruption of tumor vasculature induced by combination of TNF-α and IFN-γ 

(Christel,  L., et al., 2007). TNF-α level determined by ELISA using culture medium increase between 5-10 fold 

, 48hr. following exposure to radiation with observed in cell in which TNF-α was constitutively expressed under 

Cytomegaloviruspromoter (pCMV- TNF-α) (Jung, M., et al., 2011) 

   Hallahan et al. (1989)
[8]

 show that TNF-α and TNF-α mRNA increase significantly after  exposure to 500 

cGy X-ray in tumor sarcoma cell lines and not elevated in supernatant from normal human fibroblast cell lines. 

TNF-α increased in cell that exposed to linear energy transfer (LED) radiation (0.1-2 Gy). The TNF-α as low as 

0.1 ng/ml initiated increased DNA damage in cell treated with LED cell as compare with control (Natarajan, M., 

et al., 2007). The nuclear factor, κβ (NF-κβ) activation by TNF-α, the specific processes involved in the 

activation of transcription factor by ionizing radiation (IR) not completely defined (Russell, J.S. and P.J. 

Tofilon, 2002). There is evidence that implicated IR-induced NF-κβ mediated initiation of TNF-α dependent a 

positive feedback mechanism. TNF-α can activate NF-κβ through TNF receptor associated factor. The blocking 

of NF-κβ has been demonstrated sensitize cancer cells to TNF-α induced killing (Veeraraghavan, J., et al., 

2001). 

   Interferons (IFNs) are family of cytokines that can induce diverse biological functions, such as antiviral, 

antitumor and immunomodulatory activities. IFNs can be divided into type I, II and III. Type I consist of seven 

classes, mainly IFN-α and IFN-β, whereas type II has only one, IFN-γ. IFN-γ has important immunoregulatory 

functions including activation of macrophage, antiproleferative effects on transformed cell as well as 

antitumorigenic effects (Kim, K.S., et al., 2012). 

   IFN-γ treatment can activate STAT (Signal Transducer and Activator of Transcription), which essential 

for cell differential, cell cycle control and development. IFN-α induced apoptosis in both A431 and Hela cells 

(Chin, Y.E., et al., 1997). Many of inhibitory of effect of IFN-α appear to be mediated by IFN regulatory factor-

1 (IRF-1). IRF-1 regulates expression of several genes involved in apoptosis, such as the pro apoptotic protein 

Bax, the tumor suppressor p53, Caspase-1 and PKR (Kim, K.S., et al., 2012). Macrophage become cytotoxic 

and destroy tumor cell through production of reactive oxygen intermediates and TNF-α after activation with 

IFN-γ. The ionizing radiation can mimic cytokine signals and lead to enhanced states of activation (McKinney, 

L.C., et al., 1998). 

   Han et.al (2002) shows the gamma irradiation can reduce IFN-γ mRNA expression and reduce both of 

STAT1 and IF-1. It has been shown that the phagocytic function of macrophage is quite resistant to irradiation. 

Macrophages have been observed phagocytizing debris of dead cells in irradiated lymphoid tissues and also 

noted in alveolar macrophages isolated from mice after radon exposure (Trollip, A.P., 2007). 

 

MATERIALS AND METHODS 

 

Samples: 

   Venous blood samples (5-10ml) were withdrawn from inadvertent radium irradiated person and putted in 

Gel tube to separate the serum. The serum then divided and reserved in 1.5 ml sterile eppendrof tube and frozen 

at -20˚C.  

 

Subject and Control: 

   Fourty two inadvertent radium irradiated person were taken from Nader 3 District, Hilla City- Iraq who 

have been inadvertently exposed to radium-226(
226

Ra) radiation, that enrolled in Iraqi ministry of science and 

technology, and ministry of health and ministry of environment. The control group was comprised of healthy 

with no history of irradiation.  

 

Age Groups: 

The inadvertent radium irradiated person were divided into three age groups as follow: group1 (< 27 years), 

group2 (27-37 years) and group3 (>37 years). The same groups non irradiated consider as control.  

 

Ethics: 

The all inadvertent radium irradiated person were told about the importance and details of research and 

fully explain aims of this study and the protocol of ethics approved by ethical guide. It is important to know that 

many of the subjects were refuse and don’t agree to give the serum samples.  
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Hematology Analysis: 

The hematology analysis test for all subjects and control were achieved automatically using hematology 

analyzer (Horiba/France) which give results for 19 hematological parameters. 

 

Enzyme linked immunosorbent Assay (ELISA): 

Quantitative Sandwich ELISA technique was used for measuring TNF-α and IFN-γ. The commercial 

ELISA kit purchased from immunoleader Bosterbio (Human IFN-γ ELISA Kit Catalog No. EK0373 and   

Human TNF-α ELISA Kit Catalog No. EK0525). The lower limit of sensitivity of these assay for serum samples 

were (<1 pg/ml) for TNF-α and (<2 pg/ml) for IFNγ. 

 

Statistical Analysis: 

The statistical package for social science (SPSS) was used for analyses the data. All data were given in 

mean± standard deviation (SD). T-test one way and personal correlation test was also used for assessment of 

correlation. The statistical significance was accepted if P-value<0.05.  

 

Results: 

The results showed sharply significant differences between inadvertent radium irradiated person and control 

group (t=7.739, p=0.001) in plasma IFN-γ. Also the TNF-α revealed significant differences as compare with 

control group (t=11.030, p=0.001) as shown in figure (1, 2). By using person correlation two-tail test, the results 

display no significance between IFN-γ and TNF-α and between them with all studied hematological parameters. 

Bost Hoc analysis by using LSD (0.05) our investigation revealed no significant differences between and within 

age groups (f=0.84, p=0.0919, f=1.772, p=0.183) as depicted in figure (3, 4). 

 

 
 

Fig. 1: Mean ±SD TNF-α Serum levels in inadvertent radium-226(
226

Ra) Irradiated Person and Healthy Control. 

 

To determine the possible interaction between hematological parameters and inadvertent radium irradiated 

person, by using ANOVA (means and f-test) the results displayed that, there are no any significant differences 

among all hematological parameters table (1). To investigate the possible relationship between cytokines and 

hematological parameters in three groups of age, the statistical analysis showed no significance differences 

where p-value>0.05. Bost Hoc test by using LSD (0.05) show significance differences between three age groups 

with WBC (between group 1and group2, group 1and group3), and between three age groups with MCV 

(between group1 and group3) and between three age groups with RDWSD (between group1 and group3) table 

(2). 
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Fig. 2: Mean ±SD IFN-γ Serum levels in inadvertent radium-226(

226
Ra) Irradiated Person and Control. 

 
 

Fig. 3: Mean ±SD TNF-α Serum level in inadvertent radium-226(
226

Ra) Irradiated Person among Groups and 

Control. 

 

 
 

Fig. 4: Mean ±SD IFN-γ Serum levels among Three Age Groups and Healthy Control. 
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Table 1: Peripheral complete blood count (Mean ±SD) in three age groups of inadvertent radium-226(226Ra) Irradiated Person 

Parameter Group 3 

n=14 

Group 2 

n=14 

Group 1 

n=14 

WBCx 109\L 8.83±2.00     b 8.26±2.49     b 6.26±3.02  a 

Lymph. x 109\L 2.91±0.64     b 2.58±0.52     b 2.58±0.49     b 

Mono. x 109\L 0.67±0.24     b 0.58±0.26     b 0.58±0.14     b 

Gran. x 109\L 5.25±1.45     b 5.09±2.24     b 4.48±1.22     b 

Lymph. % 33.44±5.90   b 32.86±7.60   b 34.25±4.47   b 

Mono.   % 7.74±1.71     b 7.06±1.44     b 7.43±1.72     b 

Gran.    % 58.81±5.48   b 60.07±7.33   b 58.31±4.50   b 

Hb  g/dl 14.30±1.72   b 14.31±1.31   b 14.07±1.57   b 

RBC      x 109\L 4.71±0.45     b 4.92±0.26     ab 5.00±0.40     a 

PCV      % 43.09±5.07   b 43.15±3.20   b 42.56±3.97   b 

MCV   fl 91.45±5.39   b 87.80±6.23   ab 85.58±10.26   a 

MCH     pg 30.30±2.15   b 29.04±2.67   b 28.26±3.97   b 

MCHC  g/dl 33.15±0.61   b 33.09±0.88   b 32.95±0.91   b 

RDWCV   % 13.44±0.77   b 13.50±0.74   b 13.83±2.57   b 

RDWSD    fl 44.31±2.66   b 42.35±1.87   ab 41.60±4.16   a 

Platelate x 109\L 254.35±56.29   b 255.21±71.84   b 236.28±67.35   b 

MPV   fl 9.25±0.63     b 8.96±0.77    b 9.25±1.07   b 

PDW 15.56±0.22   b 15.50±0.19  b 15.52±0.24  b 

PCT   % 0.22±0.04     b 0.22±0.06     b 0.21±0.04     b 

 

Table 2: correlation between cytokine levels, CBC and ages (Mean ±SD)in inadvertent radium-226(226Ra) Irradiated Person. 

Parameter Age WBC Lymph. Mono. Gran. Lymph.% Mono.% Gran.% 

Age 
Correlation 1 .350* .208 .199 .166 -.054 .110 .025 

Sig.(2-tail) - .023 .187 .205 .294 .734 .490 .873 

WBC 
Correlation .350 1 .321* .574** .631** -.348 .116 .328 

Sig.(2-tail) .023 - .038 .000 .000 .024 .465 .034 

Lymph. 
Correlation .208 .321* 1 .234 .271 .364* -.193 -.324* 

Sig.(2-tail) .187 .038 - .136 .083 .018 .220 .037 

Mono. 
Correlation .199 .574** .234 1 .762** -.596** .633** .441** 

Sig.(2-tail) .205 .000 .136 - .000 .000 .000 .003 

Gran. 
Correlation .166 .631** .271 .762** 1 -.746** .054 .758** 

Sig.(2-tail) .294 .000 .083 .000 - .000 .735 .000 

Lymph.% 
Correlation -.054 -.348* .364* -.596** -.746** 1 -.262 -.963** 

Sig.(2-tail) .734 .024 .018 .000 .000 - .093 .000 

Mono.% 
Correlation .110 .110 -.193 .633** .054 -.262 1 -.007 

Sig.(2-tail) .490 .465 .220 .000 .735 .093 - .963 

Gran.% 
Correlation .025 .328* -.324* .441** .758** -.963** -.007 1 

Sig.(2-tail) .873 .034 .037 .003 .000 .000 .963 - 

Hb 
Correlation .079 .033 .293 .003 .134 .058 -.180 -.010 

Sig.(2-tail) .617 .834 .059 .986 .399 .714 .255 .949 

RBC 
Correlation -.391 .000 .174 .000 .053 .036 -.116 -.005 

Sig.(2-tail) .010 .999 .272 .999 .738 .820 .466 .974 

PCV 
Correlation .060 .052 .326 .034 .145 .062 -.169 -.017 

Sig.(2-tail) .707 .744 .035 .832 .360 .695 .285 .913 

MCV 
Correlation .401** .047 .176 .032 .084 .046 -.052 -.033 

Sig.(2-tail) .009 .767 .265 .842 .599 .774 .744 .836 

MCH 
Correlation .366* .027 .149 -.001 .073 .043 -.072 -.024 

Sig.(2-tail) .017 .867 .345 .993 .645 .787 .649 .879 

MCHC 
Correlation .168 -.051 .023 -.131 .029 .020 -.158 .024 

Sig.(2-tail) .289 .748 .884 .409 .858 .902 .319 .881 

RDWCV 
Correlation -.103 -.003 -.118 -.121 -.022 -.017 -.167 .064 

Sig.(2-tail) .516 .983 .456 .446 .890 .916 .289 .687 

RDWSD 
Correlation .441** .038 .080 -.110 .049 .041 -.267 .033 

Sig.(2-tail) .004 .813 .615 .489 .760 .799 .0087 .838 

Platelate 
Correlation .069 .216 .269 .428** .534** -.307* .073 .298 

Sig.(2-tail) .664 .170 .085 .005 .000 .048 .645 .055 

MPV 
Correlation -.026 .182 -.070 .056 .006 -.045 .085 .023 

Sig.(2-tail) .870 .249 .661 .726 .969 .776 .591 .885 

PDW 
Correlation .307* .194 -.068 -.202 -.026 .000 -.228 .064 

Sig.(2-tail) .048 .219 .669 .200 .869 .998 .146 .687 

PCT 
Correlation .095 .346* .300 .526** .625** -.360* .130 .337 

Sig.(2-tail) .548 .025 .053 .000 .000 .019 .412 .020 

TNF-α Correlation -.075 .100 .287 .082 -.019 .161 .069 -.186 

Sig.(2-tail) .636 .529 .065 .604 .904 .308 .663 .238 

IFN-γ Correlation -.018 -.047 -.076 -.131 -.131 .093 -.056 -.081 

Sig.(2-tail) .909 .766 .634 .409 .407 .557 .724 .610 

*Correlation is significance at the 0.05 level (2-tailed) 
**Correlation is significance at the 0.01 level (2-tailed) 
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Table 2: Continue  

Parameter Hb RBC PCV MCV MCH MCHC RDWC

V 

RDWSD Platelate 

Age 
Correlation .079 -.391* .060 .401** .366* .168 -.103 .441** .069 

Sig.(2-tail) .617 .010 .707 .009 .017 .289 .516 .004 .664 

WBC 
Correlation .033 .000 .052 .047 .027 -.051 -.003 .038 .216 

Sig.(2-tail) .834 .999 .744 .767 .867 .748 .983 .813 .170 

Lymph. 
Correlation .293 .174 .326* .176 .149 .023 -.118 .080 .269 

Sig.(2-tail) .059 .272 .035 .265 .345 .884 .456 .615 .085 

Mono. 
Correlation .003 .000 .034 .032 -.001 -.137 -.121 -.110 .428** 

Sig.(2-tail) .986 .999 .832 .842 .993 .409 .446 .489 .005 

Gran. 
Correlation .134 .053 .145 .084 .073 .029 -.022 .049 .534** 

Sig.(2-tail) .399 .738 .360 .599 .645 .858 .890 .760 .000 

Lymph.% 
Correlation .058 .036 .062 .046 .043 .020 -.017 .041 -.307* 

Sig.(2-tail) .714 .820 .695 .774 .787 .902 .916 .799 .048 

Mono.% 
Correlation -.180 -.116 -.169 -.052 -.072 -.158 -.167 -.267 .073 

Sig.(2-tail) .255 .466 .285 .744 .649 .319 .289 .087 .645 

Gran.% 
Correlation -.010 -.005 -0.17 -.033 -.024 .024 .064 .033 .298 

Sig.(2-tail) .949 .974 .913 .836 .879 .881 .687 .838 .055 

Hb 
Correlation 1 .288 .982 .710** .719** .596** -.334 .539** .027 

Sig.(2-tail) - .064 .000 .000 .000 .000 .031 .000 .865 

RBC 
Correlation .288 1 .409 -.455** -.454** -.394** .510** .002 .082 

Sig.(2-tail) .064 - .007 .002 .003 .010 .001 .988 .608 

PCV 

Correlation .982*

* 

.409** 1 .624** .615** .437** -.246 .539** .062 

Sig.(2-tail) .000 .007 - .000 .000 .004 .116 .000 .698 

MCV 

Correlation .710*

* 

-.455** .624** 1 .990** .765** -.649** .538** -.010 

Sig.(2-tail) .000 .002 .000 - .000 .000 .000 .000 .952 

MCH 

Correlation .719*

* 

-.454** .615** .990** 1 .845** -.649** .519** -.040 

Sig.(2-tail) .000 .003 .000 .000 - .000 .000 .000 .801 

MCHC 

Correlation .596*
* 

-.394** .437** .765** .845** .845** -.532 .334* -.119 

Sig.(2-tail) .000 .010 .004 .000 .000 .000 .000 .031 .451 

 

RDWCV 

Correlation -

.334* 

.510** -.246 -.649** -.649** -.532** 1 .204 -.016 

Sig.(2-tail) .031 .001 .116 .000 .000 .000 - .196 .919 

RDWSD 

Correlation .539*

* 

.002 .539** .538** .519** .046 .204 1 -.114 

Sig.(2-tail) .000 .988 .000 .000 .000 .774 .196 - .471 

Platelate 
Correlation .027 .082 .062 -.010 -.040 -.119 -.016 -.114 1 

Sig.(2-tail) .865 .608 .698 .952 .801 .481 .919 .471 - 

MPV 
Correlation -.234 -.059 -.216 -.149 -.159 -.158 .235 .108 -.571 

Sig.(2-tail) .137 .709 .170 .345 .313 .319 .135 .494 .000 

PDW 
Correlation -.060 .060 -.049 -.089 -.088 -.034 .345 .296 -.133 

Sig.(2-tail) .704 .704 .759 .575 .508 .639 .025 .057 .401 

PCT 
Correlation -.062 .029 -.024 -.046 -.081 -.148 .048 -.095 .952** 

Sig.(2-tail) .694 .857 .878 .773 .608 .219 .764 .548 .000 

TNF-α Correlation -.078 .125 -.043 -.148 -.163 -.189 -.025 -.133 .001 

Sig.(2-tail) .625 .431 .786 .349 .302 .234 .874 .403 .993 

IFN-γ Correlation -.027 -.027 -.023 .023 .015 -.059 .239 .286 -.239 

Sig.(2-tail) .865 .865 .884 .885 .923 .709 .128 .066 .128 

*Correlation is significance at the 0.05 level (2-tailed) 

**Correlation is significance at the 0.01 level (2-tailed 

 
Table 2: Continue  

Parameter MPV PDW PCT TNF-α IFN-γ 

Age 
Correlation -.026 .307* .095 -.075 -.018 

Sig.(2-tail) .870 .048 .548 .636 .909 

WBC 
Correlation .182 .194 .346* .100 -.047 

Sig.(2-tail) .249 .219 .025 .529 .766 

Lymph. 
Correlation -.070 -.068 .300 .287 -.076 

Sig.(2-tail) .661 .669 .053 .065 .634 

Mono. 
Correlation .056 -.202 .526** .082 -.131 

Sig.(2-tail) .726 .200 .000 .604 .409 

Gran. 
Correlation .006 -.026 .625** -.019 -.131 

Sig.(2-tail) .969 .869 .090 .904 .407 

Lymph.% 
Correlation -.045 .000 -.360* .161 .093 

Sig.(2-tail) .776 .998 .019 .308 .557 

Mono.% Correlation .085 -.228 .180 .059 -.056 
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Sig.(2-tail) .591 .146 .412 .663 .724 

Gran.% 
Correlation .023 .065 .337* -.186 -.081 

Sig.(2-tail) .885 .687 .029 .238 .610 

Hb 
Correlation -.234 -.065 -.062 -.078 -.031 

Sig.(2-tail) .137 .683 .694 .625 .846 

RBC Correlation -.059 .060 .029 .125 -.027 

Sig.(2-tail) .709 .704 .857 .431 .865 

PCV Correlation -.216 -.049 -.024 -.043 -.023 

Sig.(2-tail) .170 .759 .878 .786 .884 

MCV Correlation -.149 -.089 -.048 -.148 .023 

Sig.(2-tail) .345 .575 .773 .349 .885 

MCH Correlation -.159 -.088 -.081 -.163 .015 

Sig.(2-tail) .313 .580 .608 .302 .923 

MCHC Correlation -.199 -.074 -.178 -.189 -.043 

Sig.(2-tail) .207 .639 .258 .231 .786 

RDWCV Correlation .235 .345* .048 -.025 .239 

Sig.(2-tail) .135 .025 .764 .874 .128 

RDWSD Correlation .108 .296 -.095 -.133 .286 

Sig.(2-tail) .494 .057 .543 .403 .066 

Platelate Correlation -.571** -.133 .953** .001 -.239 

Sig.(2-tail) .000 .401 .000 .993 .128 

MPV Correlation 1 .298 -.311 .069 .286 

Sig.(2-tail) - .055 .045 .663 .067 

PDW Correlation .298 1 -.046 -.121 .091 

Sig.(2-tail) .055 - .771 .445 .565 

PCT Correlation -.311 -.046 1 .036 -.182 

Sig.(2-tail) .045 .771 - .821 .250 

TNF-α Correlation .069 -.121 .036 1 .018 

Sig.(2-tail) .663 .445 .821 - .912 

IFN-γ Correlation .286 .091 -.162 .018 1 

Sig.(2-tail) .067 .565 .250 .912 - 

 *Correlation is significance at the 0.05 level (2-tailed) 
 **Correlation is significance at the 0.01 level (2-tailed) 

Paired samples statistics  

 Mean N Std. Deviation  Std. error mean  

Pair 1 TNF-α 86.0791 42 48.84721 7.53729 

Con. TNF-α 28.0617 42 4.37497 .67507 

Pair 2 IFN-γ 264.1238 42 149.23670 23.02772 

Con. IFN-γ 9.9267 42 2.29483 .35410 

 

Discussion: 

For several years, radiation – induced cell death has been distinguished into interphase and reproductive the 

death (Bolling, T., et al., 2010). The present study clearly showed that the TNF-α and IFN-γ increased as 

response to radiation as compare with control. To your knowledge we did not find any study about the 

relationship between radium exposure and cytokines levels in the literature and so our data may be the first 

report on TNF-α and IFN-γ levels and hematology analysis among inadvertent radium-226 irradiated person. 

It was observed previously that ionizing radiation (IR) can increasing secretion an inflammatory cytokines 

TNF-α, IFN-γ, IL-12 and IL-18 (Zhang, Y., et al., 2011). IR exposure can cause DNA- damage and enhances 

the cancer. The radiation – induced anti – tumor gene expression and regulation. The modulation of gene 

expression activated by ionizing radiation contributed to development of combination of tumor gene therapy and 

radiation therapy (Zhang, Y., et al., 2011). Our data suggest or depicted that positive feedback effect between 

the TNF-α and IFN-γ and radiation exposure (R
226

) the ways by which the host can defenses to IR exposure. The 

potential harmful effect of radiation can be used as cytokine therapy increased cancer is discussed. 

The immunological cytokines increasing in vivo as response to radiation exposure may be consider as 

crucial for development of biological therapies (Kalechman, Y., et al., 1995). In other hands, may be use this 

elevation of cytokine secretion as biomarker as cancer or IR exposure. Our data confirmed the previously 

published data that TH1 (TNF-α, IFN-γ or IL-17) cytokines are influenced by IR patient or low level gamma 

irradiated mice (Kgima, S., et al., 2004). The present study not consist with  

The statistical analysis of our results showed that complete blood count cant correlated with TNF-α and 

IFN-γ in irradiated persons. In spite of the radium (ingested or inhaled) accumulation in bone, this result also 

insurance, the TNF-α and IFN-γ can be more sensitive protein for IR (R
226

) more than blood parameter. Also 

age groups don’t showed any significant difference in TNF-α and IFN-γ protein between groups. These results 

also can be retainable factor for biomarker for irradiation. Additionally the present investigation may be 

suggested that use the radium on low level to increase the proinflammatory cytokine especially TNF-αor IFN-γ 

especially both of them used in clinical application in different disease than other cancer. Based on our results it 
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can be concluded that exposure radium-226 can cause immuno-modulatory effect especially TH1 

proinflammatory cytokine, TNF-α, IFN-γ and can’t effect on complete blood count. 

The remarkable change in complete blood count   in three age of group not  important   because all of data 

value within reference value, thus we can't be  consider the  radium exposure causes this  variation. In summery 

we are provided data that suggested the radium exposure can induceendogenous TNF-α and IFN-γproduction. 

Our data,also support previously studies that showed TNF-α as radioprotection and hematopoietic recovery 

(Kalechman, Y., et al., 1995). 
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