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Abstract: The diabetes mellitus type one (T1IDM) is considered as autoimmune disease due to the
destruction of Langerhans beta cell, which is the insulin-producing cell as a result of the invasion by cells
of the immune system with vital roles. There is evidence that interferone-y IFN-y is responsible for the
T1DM disease developing, and so the transforming growth factor type beta ( TGF-3) was known as an
important regulator of the immune response. Throughout of this study gain more understanding about the
two cytokines role in this disease and the correlation between them to provide immunotherapeutic
strategies for TIDM. A total of 35 with TIDM (19 female, 16 male), in addition to (15) healthy control
subjects undertook the measurement of serum IFN-y and TGF-§ by ELISA technique. The result explains
higher mean serum levels of IFN-y (684.867 + 246.23 pg/ml) were observed in the investigated patients
compared to healthy control (11.75 + 4.56 pg/ml). Whereas observed decline in the serum TGF-f (302.2+
65.43 pg/ml) as compared to healthy control (1153 £ 186.35 pg/ml) at the level (p<0.01), and so the result
explained a significant negative correlation between TGF B and INF y concentration (p<<0.05). The
conclusion is that TIDM patients were detected with a significantly increase in INF_y and decrease
TGF_p serum level, and they have the antagonistic effect on the T1DM development.
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Introduction

The type one of diabetes mellitus
(TIDM) 1s considered as an
autoimmune dysfunction (1). Where the
destruction of insulin-producing B cells
begins with cytotoxic T lymphocyte
(CTL) infiltration and activation of
macrophages, followed by cytokine
release and the production of
autoantibodies (1). The occurrence of
the disease has increased yearly
approximately ~3%, the percentage of
children below 5 years is 10% of total
disease occurrence (2). Well-thought-
out results from a multifactorial process
involving host genes, autoimmune
responses, as well as environmental

factors (such as viruses), contribute to
the pathogenesis of TIDM (3). The islet
environment contains an enormous
group of inflammatory molecules,
tumor necrosis factor-o [TNF-a] (4),
and [IFN-y] (5) are the predominant
pro-inflammatory molecules. A number
of studies had demonstrated vital
associations between proinflammatory
molecules and the impairment in
endothelial tissue. The proinflammatory
cytokine INF-y is produced mainly by T
helper cell (Th) and natural killer cell
(NK), and this cytokine participates in
the maturation and activation of T
cytotoxic cell (Tc) lymphocytes, B
cells, in addition to improves the
cytotoxicity of Tc cells, NK cells, and
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also considered as a strongest activator
of macrophages (6). The INF-y had
cytotoxic activity (7), have been noticed
on pancreas islet of TIDM patients
(7). The TGF-B is an important cytokine
with the different function to preserves
the tolerance of peripheral through
preventing the self-reactive T helper
and T cytotoxic cells from proliferation
and differentiation (8, 9).The TGF-J is
considered as a significant inhibitor for
multiplying and maturation of B
lymphocyte and so preventing the
manufacture of most antibody isotypes
(10). It also serves as a co-stimulatory
factor in the development of T cells
with down-regulatory activities (11),
and so it acts as a protector from auto-
reactive T lymphocyte by preserving the
normal existence of T regulatory cell [T
reg] (12,13). The differentiation of both
Treg and THI17 cells was regulated by
TGF-f in a concentration dependent
manner (14), in addition, the IL-10 and
TGF-f were known as anti-
inflammatory cytokines and the active
secretion of them lead to immune
suppressive  functions due to the
increase of iTregs (12,15). The IL-2,
INF-y and TNF-B are Thl cytokines
responsible for the progress of the
T1DM disease, whereas 1L-4, IL-10 and
TGF-b are Th2 and Th3 cytokines act to
repressed the typel DM developments.
However, the cytokines involvement in
the pathogenesis of TIDM is complex.
Since cytokines, such as INF-y has
participated in the progress of
autoimmunity to the B-cell, it is
essential to think through that a
disproportion between pro-
inflammatory  (INF-y) and anti-
inflammatory (IL-4, IL-10, TGF-b)
cytokines actions may approval to the
initiation of autoimmunity and the
continuing inflammation, which causing

the complexity (16, 17). In this
research, we systemically analysed the
status of cytokines in patients with
TIDM, in order to provide a new
insight for prevention the disease or the
improvement the strategies of T1DM
immunotherapeutic.

Subject and Methods

The blood sample was collected
from the 35 diabetes mellitus typel
patients (T1DM) (19 female, 16 male),
their ages range between 9-17 years, in
addition to 15 healthy as a control
group. The period of study extended
from November-2015 to  March-
2016.The patients were diagnosed as
DMT1 by the medical staff at the
Center of Diabetes and Endocrinology
in Al-Diwanyah city. Blood samples (3
ml) were drawn from patients and
healthy controls. The collected blood
was moved into plain test tubes, then
used centrifugation at 2500rpm for 10
min to get the serum, separated into
aliquots and then stored at -20°C till
used. Serum [FN-gamma and TGF-beta
were detected by ELISA technique
using human IFN-gamma and human
TGF-beta kit (R&D system) by
enclosed the plate with Capture
Antibody over night, after washing
using blocking buffer , then add 100uL
of sample or standards after 2 hour
washing the well,100uL of diluted
detected Ab was additional to each well
for 2 hour, then 100uL of diluted
Streptavidin-HRP was added to each
well for 20 minutes (avoided direct
light), washing, next substrate solution
was added (100 uL), then 50 pL of stop
solution was supplementary to each
wells and the optical density for plate

was measured at 450 nm(18).
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Statistical Analysis

The Least significant difference —
LSD test was wused to significant
compare between the means of two
cytokines (INF-y and TGF-B) in this
study (19).

Result and Discussion

Of the two cytokines measured in
this study (INF-y and TGF-p), the INF-y

69

showed an increase the concentration of
serum level in investigated patients
(684.867 pg/ml) as compared with
healthy controls (11.75 pg/ml).The
statistical analysis showed the patients
had  high significantly (p<0.01)
increased IFN-y concentrations
compared to the healthy controls.
Figure 1 and Table 1.

Table (1): Mean concentration of serum IFN-y level in TIDM patients and healthy subject

Mean = SE(pg\ml)
Group No.
IFN-y

Healthy 15 11.75 + 4.56

T1 DM 35 684.867 + 246.23

P-Value - 0.003**
LSD Value - 111.36

** (p<0.01)

TiDM

TGF-B

IFN-y

Figure (1): The means of IFN-y and TGF-f concentration in the serum of healthy and TIDM

patients.

Diabetes mellitus Type 1 is a chronic
inflammatory disease. In general, is
known as a Thl-type autoimmune
illness resulted from attacking of a
pancreatic beta cell by autoreactive T
helper cells. The serum level of IFN-y,
which tested in this study is considered

as a specific Th1 cytokine and noticed a
high IFN-y serum level in TIDM
patients as compared to healthy control.
A similar result was also published in a
previous local study (20), as well as in
and so in universal studies (21, 22).
Several studies supported the idea that
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damaging insulitis B-cell is related with
high concentration of INF-y, IL-2 and
IL-12 in animal models, and pancreatic
B-cell ~damage accompanies the
inflammatory response (insulitis) within
the islets (23),IFN-y might show an
essential role in the progressed of
TIDM disease (22), by direct and
indirect mechanisms. Directly, IFN-y
exerted their action by increased
macrophages level in the islets, by
improving infiltration of these cells,
thus facilitate B-cells damaging by the
discharge of performed cytotoxic
mediators  (oxygen radicals, nitric
oxide) (24), or enhanced T-cells
penetrate the islets (MHC classl
restricted for CD8 + T-cells) because
IFN-y and TNF up-regulate the MHC
classl expression, which linked with
autoreactive T-cells could generate wide
tissue damage on human and rodents [3-
cells (25, 26), so could consider the
IFN-y stimulus the processing and
exhibition in target organs the self-
antigens via dendritic cells (DCs) and
macrophages (27). IFN-y may introduce
B-cells susceptible to killing by T-cell
via stimulation of CD95 (Fas) receptor
on their surface. The Fas receptors on [3-
cell Ligate to Fas ligand (CD95L) on
the two type of T cell ( CD+4 and
CD+8) has been suggested to lose B-cell

by apoptosis in TIDM patients (28).
Systemic Fas-deficient The nonobese
diabetic mice (NOD) mice did not
progress diabetes or insulitis (29),
through the progress of diabetes, the
expression of Fas was increased, and so
proposing the Fas displays a significant
role in b-cell destruction(30). Indirectly
by a number of mechanisms lead to
inhibit the assembly of Th2 cytokines
and Th2 cell action in addition to IFNy
act as an inhibitor for Th17 cells, by
inducing the display of the peptide
glutamate decarboxylase2(GAD2) (31),
In addition to INF-alpha\gamma and IL-
1B pathways, their stimulation related to
the change in the responsiveness of the
Toll-like receptor and improved the
signaling of nuclear factor (NF)-kB for
the monocytes and dendritic cells (DCs)
of the patients recently detected with
T1IDM(32,33). These events lead to -
cells disorders and apoptosis which in
turn lead to the beginning of disease
clinically. While the second question in
this study was about a TGF-f serum
level in T1DM patients, the result
estimated (302.2 pg/ml) for patients
which a significantly decrease than a
control group (1153 pg/ml) at a level
(p<0.01) as described in Figure 1 and
Table 2.

Table (2): Mean concentration of serum TGF-f level in TIDM patients and healthy subject

Group

Mean + SE(pg\ml)

TGF-p

Healthy

15

1153 +186.353457

T1DM

35

302.2+ 65.436653

P-Value

0.001**

LSD Value

295

#% (n<0.01)
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The result clarify decrease the TGF-
B serum level for TIDM patients in
compared to healthy group, these results
seem to be consistent with another
researcher which found decrease serum
level of TGF-b in patients with type 1
diabetes (34), the previously reported
referred to the reduced in the level of
gene expression and protein secretion of
TGF-b in TID (35). A TGF-bl
decrease is related specifically to the
development of diabetes, These noted a
relationship between the incidence,
severity of islet inflammation and the
decrease in serum concentration of
TGF-B, due to the increase the activity
of proinflammatory cytokines and so
the insulitis damaging linked with the
pre-diabetic stage, anywhere the
decrease of the TGF- level indicate a
biomarker of insulitis (34), and it is
considered an important marker for
decoding the disease development
through the silent stage of p-cell
damage in human at threat with TIDM
(34). The phosphorylation of Smad3 is
stimulated by TGF-b and the gathering
of Smad 3 and 4 in the nucleus was
stimulated  the = TGF-b-responsive
genes through Jakl and Statl genes,
while the INF-y activation the
proliferation of Smad7, which inhibit
the collaboration of Smad3 with the
TGF-b receptor(36), and so the STATI
binds Smad3 and inhibits its function
(36), and this had got clearly described
for the negative significant correlation
coefficient between IFN-y and TGF-b,
the IFN-y is antagonistic action of TGF-
B, where the TGF-b is an important
cytokine with anti-inflammatory
properties  (37).  Therefore  this
mechanism explains the result of
correlation coefficients between the
cytokines in this study, which
introducing a significant (p<0.05)

negative correlation (r = -0.55) between
IFN-y, and TGF-B in TIDM patients.
The antagonistic effect between IFN-y
and TGF-B is also known due to the
interface between Teff (Thl, which
produced INF- y) and T regulatory
(Treg), which produced TGF-B via the
IL-2/IL-2R interaction, which
permitting the direct feedback between
the Teff and Treg (38,39), also there are
similarities in TCR for both Teffs and
Tregs, which lead them to compete for
same (auto) antigen, and then they
response to antigen by stimulated and
proliferate (38,39). So trigger this
pathway to Teff production act to
decrease the Treg account and so the
secretion of TGF-P will be decrease.

In summary, the INF-y and TGF-f
have the antagonistic effect on the
T1IDM development so considerable
interest in TGF-p as an anti-
inflammatory and so therapeutic target
to limited the expression and function of
pro-inflammatory molecules IFN-y.

References

1- Owen, J.A.; Punt, J.; Stranford, S.A. and
Jones, P.P. (2013). Kuby Immunology. 7th
edition. W. H. Free mand and Company.
New York PP. 525-527.

2- Gillespie, K.M. (2006). Type 1 diabetes:
pathogenesis and prevention. CMAJ,
175(2):165-170.

3- Morran, M.P.; Vonberg A., Khadra A.
(2015). Pietropaolo M. Immunogenetics of
type 1 diabetes mellitus. Mol Aspects Med.,
42:42-60.

4-  Green, E.A. and Flavell, R.A. (1999). Tumor
necrosis factor-alpha and the progression of
diabetes in non-obese diabetic mice.
Immunol Rev.169:11-22.

5- Bending, D. et al. (2009). Highly purified
Th17 cells from BDC2.5NOD mice convert
into Thl-like cells in NOD/SCID recipient
mice. J Clin Invest., 119(3):565-572.

6- Golab, J.; Jakobisiak, M.; Lasek, W. and
Stoktosa, T. (2014). Immunologia. Nowe



10-

11-

12-

13-

14-

15-

17-

Iraqi Journal of Biotechnology 72

Wydanie. Wydawnictwo Naukowe PWN
SA, Warszawa 179-184.

Foulis A.K.; McGill, M. and Farquharson,
M.A. (1991). Insulitis in type 1 (insulin-
dependent) diabetes mellitus in man -
macrophages, lymphocytes, and interferon-g
containing cells. J Pathol., 165:97-103.

Li, M.O. and Flavell, R.A. (2008) TGF-beta:
a master of all T cell trades. Cell.134:392—
404.

Li, M.O.; Wan, Y.Y.; Sanjabi, S
Robertson, A.K. and Flavell, R.A. (20006).
Transforming growth factor-beta regulation
of immune responses. Annu Rev Immunol,
24:99-146.

Chaigeorgiou A.; Hamkopos V.; Mylona-
Karagianni C.; Tsouvalas E.; Aidinis, V. and
Kamper, E.F. (2010). The pattern of
inflammatory/anti-inflammatory  cytokines
and chemokines in type 1 diabetic patients
over time. Ann Med, 42(6): 426-438.

Ting, C.; Bansal, V.; Batal, 1.; Mounayar,
M.; Chabtini, L.; El Akiki, G. et al. (2012).
Impairment of immune systems in diabetes.
Adv Exp Med Bio., 771: 62-75.

Li, M.O.; Sanjabi, S. and Flavell, R.A.
(2006). Transforming growth factor-beta
controls development, homeostasis, and
tolerance of T cells by regulatory T cell-
dependent and -independent mechanisms.
Immunity, 25:455-471.

Marie, J.C.; Liggitt, D. and Rudensky, A.Y.
(2006). Mechanisms of fatal early-onset
utoimmunity in mice with the T cell-specific
targeting of transforming growth factor-beta
receptor. Immunity, 25 : 441-454.

Zhou, L.; Lopes, J.E.; Chong, M.M.; Ivanov,
II; Min, R.; Victora, G.D.; Shen, Y.; Du, J;
Rubtsov, Y.P.; Rudensky, A.Y. et al. (2008).
TGF-beta-induced Foxp3 inhibits T (H)17
cell differentiation by antagonizing ROR
gammat function. Nature.453:236-240.
Marie, J.C.; Letterio, J.J.; Gavin, M. and
Rudensky, A.Y. (2005). TGF-betal
maintains suppressor function and Foxp3
expression in CD4+CD25+ regulatory T
cells. J Exp Med. 201(7):1061-1067.

Eibl, N.; Spatz, M.; Fischer, G.F. et al.
(2002). Impaired primary immune response
in type-1 diabetes: results from a controlled
vaccination study. Clin Immunol, 103: 249.
Chen, M.K.; Wen, Y.S.; Chang, C.C.; Lee,
H.S.; Huang, M.T. and Hsiao, H.C. (2000).
Deep neck infections in diabetic patients.
Am J Otolaryngol, 21: 169.

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

Lequin, R. (2005). Enzyme immunoassay
(EIA)/enzyme-linked immunosorbent assay
(ELISA). Clin. Chem. 51 (12): 2415-2418.
Landau, S. and Everitt, B.S. (2004). A
Handbook of Statistical Analyses using
SPSS.chapman & hall\CRC press LLC
Saleh, E.M. (2009). Cytokines Profile in
Newly Diagnosed Children with Typel
Diabetes Mellitus. J Fac Med Baghdad.
51(3):295-299.

Ozer, G.; Taker, Z.; Cetiner, S.; et al.: Serum
IL-1; IL-2; TNF-o and IFN-y levels of
patients with type 1 diabetes mellitus and
their siblings. J. Pediatr Endocrinol. Metab.
2003; 16(2): 203-210.

Alnek, K.; Kisand, K.; Heilman, K.; Peet,
A.; Karin Varik, K. and Uibo, R. (2015).
Increased Blood Levels of Growth Factors,
Proinflammatory  Cytokines, and Thl7
Cytokines in Patients with Newly Diagnosed
Type 1 Diabetes. PLoS ONE 10(12):

Rowe, P.A; Campbell-Thompson M.L.;
Schatz, D.A. and Atkinson, M.A. (2011).
The pancreas in human type 1 diabetes.
Semin Immunopathol, 33(1):29-43.
Geerlings, S.E.; Hoepelman, A.L. (1999).
Immune dysfunction in patients with
diabetes mellitus (DM). FEMS Immunol
Med Microbiol, 26(3-4):259-265.

Gansuvd, B.; Hubbard, W.J.; Hutchings, A.;
Thomas, F.T.; Goodwin, J.; Wilson, S.B.;
Exley, M.A. and Thomas, J.M.. (2003).
Phenotypic and functional characterization
of long-term cultured rhesus macaque
spleen-derived NKT cells. J Immunol
171:2904-2911.

Kitani, A.; Fuss, I.; Nakamura, K.; Kumaki,
F.; Usui, T. and Strober, W. (2003).
Transforming growth factor (TGF)-{beta}1-
producing regulatory T cells induce
Smadmediated interleukin 10 secretion that
facilitates coordinated immunoregulatory
activity and amelioration of TGF-{beta}1-
mediated fibrosis. J Exp Med 198:1179-
1188.

Campbell, I.L.; Oxbrow, L.; Koulmanda, M.

and Harrison, L.C. (1998). IFN-gamma
induces islet cell MHC antigens and
enhances  autoimmune,  streptozotocin-

induced diabetes in the mouse. J Immunol,
140:1111-1116.

Li, F.; Tang, H.; Xiao, F.; Gong, J.; Peng,
Y.; and Meng, X. (2011). Protective Effect
of Salidroside from Rhodiolae Radix on
Diabete-Induced Oxidative Stress in Mice.
Molecules. 16: 9912-9924.



29

30-

31-

32-

33-

34-

35-

36

37-

Iragi Journal of Biotechnology 73

Itoh, N.; Imagawa, A.; Hanafusa T, et
(1997). Requirement of Fas for
development of autoimmune diabetes
nonobese diabetic mice. J Exp Med. 1
613-618.

Apostolou, 1.; Hao, Z.; Rajewsky, K.; et

al.
the
in

86:

al.

(2003). Effective destruction of Fas-
deficient insulin-producing beta cells in type

diabetes. J Exp Med. 198:1103-1106.
Tartar, D.M.; Jain, R. and Zaghouani,

H.

(2008).IFNgamma protects against type 1
diabetes by inhibiting pathogenic Th17 cells.

The FASEB Journal, 22:1074.
Tiittanen, M.; Huupponen, J.T.; Knip,

M.

and Vaarala, O. (2006). Insulin treatment in
patients with type 1 diabetes induces
upregulation of regulatory Tcell markers in
peripheral  blood  mononuclear  cells
stimulated with insulin in vitro. Diabetes,

55:3446-3454.

Serreze, D.V.; Chapman, H.D.; Post, C.M.;
Johnson, E.A.; Suarez-Pinzon, W.L. and
Rabinovitch, A. (2001). Thl to Th2 cytokine
shifts in nonobese diabetic mice: sometimes
an outcome rather than the cause of diabetes
resistance elicited by immunostimulation.

J.Immunology, 166: 1352-1359.
Olivieri, A.; Angelis, S.; Dionisi, S. et

al.

(2010). Serum transforming growth factor
B1 during diabetes development in nonobese
diabetic mice and humans. Clinical and
Experimental Immunology, 162(3): 407-

414.
Han, D.; Leyva, C.A.; Matheson, D. et

al.

(2011). Immune profiling by multiple gene
expression analysis in patients at-risk and
with type 1 diabetes. Clinical Immunology,

139 (3): 290-301.
Ulloa, L.; Doody, J. and Massague,

J.

(1999). Inhibition of transforming growth

factor- eta/ SMAD signalling by

the

interferon-gamma/STAT pathway. Nature,

397:710-713.

Ghosh, A.K.; Yuan, W.; Mori, Y.; Chen,

S.

and Varga J. (2001). Antagonistic regulation

of type 1 collagen gene expression

by

interferon-gamma and transforming growth

factor-beta. Integration at the level
p300/CBP transcriptional coactivators.
Biol Chem., 276:11041-11048.

of
J

38-

39-

Almeida, A.R.; Legrand, N.; Papiernik,
M.and Freitas, A.A. (2002). Homeostasis of
peripheral CD4+ T cells: IL-2R alpha and
IL-2 shape a population of regulatory cells
that controls CD4+ T cell numbers. J
Immunol, 169(9): 48504860

Malek, T.R. (2008). The biology of
interleukin-2. Annu Rev Immunol, 26:453—
479.



