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The presence of Neopterin in the sera of a sample of Iraqi acromegalic patients 
(Type 2 diabetics and nondiabetics)
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Abstract: Acromegaly is a rare endocrine disease; its incidence is 4-6 million per year, while its prevalence is 40-60 million 
per year. They are separating acromegaly from gigantism that occurs before growth plates are closed. Neopterin is a systemic 
adaptive immune activation biomarker produced upon interferon-gamma (IFN-γ) stimulation by monocyte-derived macrophages 
and dendritic cells. Eighty acromegalic patients (50% diabetic acromegalic and 50% nondiabetic acromegalic) and forty healthy 
control groups were enrolled in the study to find out the level of Neopterin and insulin-like growth factor-1 in the sera of the study 
population; the results showed both molecules (neopterin and Insulin-like growth factor-1 were found to be high in acromegalic 
subjects when there is concomitant diabetes, and insulin-like growth factor-1 correlates positively with total cholesterol and 
neopterin. At the same time, neopterin correlates positively with HbA1c. This study was aimed to find out the difference in 
neopterin level in diabetic acromegalic versus n0n-diabetic acromegalic patients; Eighty acromegalic subjects were enrolled in 
across sectional study by measuring the neopterin level in the sera of diabetics and nondiabetics as 39 have diabetes while the 
remaining 41 patients are nondiabetic. Neopterin is high among diabetic acromegalic patients when compared with nondiabetic 
acromegalic subjects. Insulin-like growth factor-1 correlates positively with neopterin and total cholesterol; (4) Conclusions: 
Across sectional-study enrolling eighty acromegalic patients registered in the National Diabetes Center. Thus they were 
subdivided into two groups: - diabetic and nondiabetic the level of neopterin was found to be among diabetic versus nondiabetics.
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Introduction
Acromegaly is a chronic and rare condition caused by pi-

tuitary adenoma, resulting in increased growth hormone se-
cretion. High growth hormone concentrations induce the liver 
to secrete insulin-like growth factor-1(IGF-1), resulting in un-
acceptable changes in the patient’s form and changes in the 
body, as well as skeletal anomalies1. Acromegaly’s hallmark 
characteristics include hand and foot enlargement, prominent 
supraorbital ridges, hyperhidrosis, seborrhea, and related co-
morbidities such as diabetes mellitus, elevated blood pres-
sure, heart failure, and osteoarthritis2. Growth hormones are 
involved in inhibiting the function of insulin, like inhibiting the 
phosphorylation of insulin receptors, among the most signi-
ficant aspects of insulin production. As a result, the insulin 
sensitivity of the cells will decrease, encouraging peripheral 
glucose absorption in the periphery and increasing resistance 
to the gluconeogenesis suppression ability of insulin. Hence, 
the increase in growth hormone production leads to free fatty 
acids and avoids insulin-induced glucose oxidation, resulting in 
further deterioration of insulin resistance, contributing to dia-
betes mellitus3.

Impaired glucose metabolism is typical in acromegaly pa-
tients, owing to impaired insulin sensitivity caused by high GH 
and IGF-1. Diabetes mellitus (DM) is one of the most common 
comorbid disorders linked to an elevated risk of cardiovascular 
death in people with acromegaly4,5. (NEOP) is253D pteridine 

molecular weight compound pyrazine pyrimidine molecu-
lar weight compound pyrazine-pyrimidine molecular weight 
compound pyrazine-pyrimidine molecular weight compound 
pyrazine-pyram Pteridine is a chemical compound made up of 
pyrimidine and pyrazine rings. A pteridine is a class of hetero-
cyclic compounds that can have a variety of substituents in 
their structure.

Pterins and flavins are a type of pteridine that has critical 
biological features. It is produced when T lymphocytes are ac-
tivated by guanosine triphosphate (GTP) and -interferon (INF-
)6. When monocyte-derived macrophages and dendritic cells 
are stimulated to create interferon-gamma (IFN-), neopterin 
is produced, and it is regarded as a suitable proxy for measu-
ring the rate of IFN- production7-10. Neopterin concentrations 
increase with the dose of interferon, thereby helping to control 
the activity of inducible inflammation of INF-γ. Therefore, the 
measurement of neopterin levels in body fluids provides infor-
mation on the activation of systemic adaptive immune activa-
tion derived from T-helper cells11.

Materials and methods 
Eighty acromegalic patients (thirty- nine(39) diabetic acro-

megalic and forty-one (41) nondiabetic acromegalic patients 
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attending the National Diabetes Center (NDC)/Mustansyriah 
University were enrolled in the study and compared with40 
control subjects that were defined by achieving the goals (pi-
tuitary adenoma, size regression, Insulin-like growth factor-1 
and growth hormone decrement down to the recommended, 
predefined targets)12. They were subdivided into subgroups 
according to their age, gender,  lipid profile, concomitant dia-
betes and glycemic control in diabetic patients. Neopterin was 
measured using enzyme-linked immune-sorbent assay(ELI-
SA), which is done utilizing Human Neopterin (NEOP)ELISA kit 
was sandwich methodology. The Micro ELISA plate provided in 
this kit has been pre-coated with an antibody specific to NEOP. 
Correlation between NEOP and other biochemical and clinical 
variables was studied using Pearson correlation methodology. 
Statistical package of social science (SPSS) _ version 27 was 
used to analyze the data.

Results
Eighty acromegalic patients were recruited, thirty-nine 

(39) are diabetics, and the other forty-one (41) are nondiabe-
tics, while the control group includes forty (40) nondiabetic 
non-acromegalic healthy persons. All the recruited patients 
are registered in the National Diabetes Center (NDC)/ Mus-
tansyriah University. The results of age and gender were pre-
sented in Table (1). The age was ranged from 25-78 years, and 
the more percentage of diabetic acromegalic patients was 
shown within the age group (40-49years) As they represent 
(46.2%) of patients. Neopterin levels are highest in diabetic 
acromegalic patients under 50, followed by nondiabetic acro-
megalic patients, and finally, the control group. Neopterin le-
vels are higher in male diabetic acromegalic patients than in 
nondiabetic acromegalic patients, while the opposite is true 
in the control group, but this steady decline is not statistica-
lly significant. The usual range of serum neopterin is (3-100). 
Neopterin is high among diabetic acromegalic patients, fo-
llowed by nondiabetic acromegalic patients and, finally, the 
control group. As revealed in table (2). 

Table (3) shows that: The level of Neopterin is the lowest 
among the control group versus diabetic acromegalic and 

nondiabetic acromegalic patients. Normalization of HDL is 
associated with elevation of Neopterin in diabetic acromegalic 
and nondiabetic acromegalic patients. Elevation of LDL is as-
sociated with high Neopterin in diabetic acromegalic, followed 
by nondiabetic acromegalic patients. However, the differen-
ce did not reach statistical significance. The lowest VLDL is 
associated with a higher neopterin in diabetic patients when 
compared with another study group. The highest cholesterol 
level was correlated with the highest neopterin level, whereas 
diabetic acromegalic was followed by nondiabetic acromegalic 
patients and the control group. Elevation of triglyceride value 
is associated with high Neopterin in diabetic acromegalic fo-
llowed by nondiabetic acromegalic; the impact of high trigly-
ceride on Neopterin level is true in the control groups as well. 
Neopterin is the highest in non-acromegalic when their HbA1C 
is high (does not fulfill the definition of diabetic ranging from 
5.7-6.4%), the level of Neopterin drops in diabetic acromega-
lic subjects when their glycemic control is poor. Normalization 
of GH is associated with lower Neopterin levels among non-
diabetic acromegalic subjects versus diabetic acromegalic 
subjects. The highest number og diabetic acromegalic(36) pa-
tients have anormal value of, IGF-1which shows a mean for 
neopterin in higher (89.85) than that of nondiabetic or control 
groups(41-78). The diabetic acromegalic patients also showed 
a higher neopterin level, which was associated with a highest 
value for IFN-Y compared with nondiabetic acromegalic pa-
tients or the control group.

Discussion
Table -1Shows that most of the acromegalic patients are 

within the age group of 40-49 years at the time of diagnosis, 
while few patients are group 30-39, and no acromegalic sub-
jects were registered his age is less than 30 years. The median 
age of acromegalic, as stated by (13) in Duhok province, was 
(44.9 years). The median age agrees with (14), who found that 
it is (49.2 ± 8.9 years) in Bagdad province. The explanation of 
the results of age that acromegaly disease. Most people are 
diagnosed in their third or fourth decade of life. Recent studies, 
however, have revealed an increase in the incidence and fre-

Table 1. Demographic data of Diabetic acromegalic, nondiabetic acromegalic patients and control group (non- acromegalic 
nondiabetic counterparts).
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Table 2. Neopterin concentration in Diabetic acromegalic, nondiabetic acromegalic and control group according to age, gender, 
duration of disease.

The presence of Neopterin in the sera of a sample of Iraqi acromegalic patients (Type 2 diabetics and nondiabetics)

Table 3. Neopterin concentration in Diabetic acromegalic, nondiabetic acromegalic and control group according to lipid profile.
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quency of acromegaly in the elderly, most likely as a result of 
longer life expectancy. There is a delay in diagnosis, as there is 
in the younger population with acromegaly, which is exacerba-
ted by the similarities between the aging process and some of 
the disease’s symptoms. As one might assume, comorbidities 
are more common in senior people with acromegaly than in 
younger patients. The diagnostic criteria for older patients are 
the same2. In the current study, males represent (66.3%) of 
enrolled patients while females are only (33.7%); this result is 
similar to other studies, the rote of Transsphenoidal- selective 
adenomectomy (TSA) is 89.7 % and 76.5% in males and fema-
les, respectively  (P, 0.001)15.

Statin use reduces the neopterin level; statin reduces the 
neopterin level plus the well-known cardiovascular protective 
effect. This may be related to the fact that neopterin is a so-
luble marker of monocyte activation, and monocyte activation 
has been linked to the pathogenesis of coronary artery disea-
se16. In diabetic, acromegalic subjects normal HDL is associa-
ted with an increment in neopterin; some investigators pointed 
out to the fact that neopterin is associated with reduced HDL 
levels. However, it shows no association with other markers 
of metabolic syndrome, namely waist-hip ratio17. Poor glyce-
mic is associated with a decrement in neopterin level; it has 
been found that neopterin level is elevated in people with insu-
lin resistance18. Neopterin is found to be high among patients 
with high of IGF-1.once neopterin, and IGF-1 were found to be 
high in elderly patients hospitalized, followed by delirium, and 

it has been proposed that oxidative stress and activation of the 
immune system may be the cause of an increase in both bio-
markers18.

Conclusions
Neopterin has the highest level among acromegalic dia-

betics, followed by a nondiabetic acromegalic and the control, 
respectively. Neopterin is higher in males with DM and acrome-
galy. Elevation of Triglyceride (>150 mg/dL) is associated with 
the high neopterin in diabetic acromegalic followed by nondia-
betic acromegalic and control group. People with diabetes with 
poor glycemic control have low neopterin, but the contrary is 
true for nondiabetic subjects where the progressive increment 
of HbA1c is associated with higher neopterin levels. However, 
those subjects did not the definition of diabetes (HbA1c<6.5%). 
A well designed prospective study enrolling a higher number 
of acromegalic subjects is highly recommended to find out the 
impact of neopterin on the progression of acromegaly and its 
mortality to find out a modal of therapy that modulates the le-
vel of this molecule fruitfully, the sometimes it may be prudent 
to find out if neopterin has any relation with other molecules 
as IGF-1and GH and the reflection of these molecules on acro-
megaly and its comorbidities and mortality.

Table 4. Neopterin concentration in Diabetic acromegalic, non- diabetic acromegalic and control group according to HbA1C, 
GH, IGF-1  and Interferon – gamma.
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