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ABSTRACT
Introduction: Diabetes mellitus and its complications have become a major health problem for the public of South East Asians 
especially in India. Exposure to organophosphorus pesticides which are very much in use for the agriculture purpose worldwide 
produces disorders of glucose homeostasis, because there is increasing evidence of environmental pollutants especially pesti-
cides to the development of insulin resistance and type2 diabetes mellitus.    
Background: To study the significance of Secreted Frizzled Related Protein4 (SFRP4) levels in both diabetic and non diabetic 
rural agriculture population who are exposed to pesticides for the prediction of diabetes mellitus. Total 46 Type 2 Diabetic pa-
tients & 42 non diabetic subjects were included in this study. 
Results: The Pearson correlation coefficient was used to find the correlation between SFRP4 and Glycated hemoglobin (HbA1c) 
& Fasting glucose. And the correlation was found between SFRP4 levels with HbA1c (R=0.65) and also found between SFRP4 
and fasting glucose levels (R=0.54) and both are statistically significant (p-<0.05). 
Conclusion: If properly intervene the population with proper health education regarding precautionary measures for the use of 
pesticides and awareness of diabetes who have a strong family history of diabetes mellitus with upper normal level after testing 
this new marker SFRP4, we can delay or even may reduce the incidence of diabetes mellitus in the rural population due to the 
exposure of pesticides.
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INTRODUCTION

With all precautionary and therapeutic approaches by the 
Government and Non-governmental organizations diabetes 
and its complications have become a major health problem 

for the public of South East Asians especially in India. There 
are many risk factors have been identified like lifestyle fac-
tors, genetic factors and for the prediction of diabetes that 
have been proposed and tested. Apart from these lifestyles 
and genetic factors, pesticides like organophosporous com-
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pounds (OPCs) which are very much in use for the agricul-
ture purpose worldwide, disorders of glucose homeostasis are 
one of the most important complications following exposure 
to organophosphorus pesticides , because there is increasing 
evidence of environmental pollutants especially pesticides to 
the development of insulin resistance and   type2 diabetes 
mellitus1 . Hectors et al. stated that beta cell function has 
been found to be disrupted by the organophosphate pesti-
cides like malathion and disturbance in carbohydrate me-
tabolism2.  Many previous studies have proved that the use 
of OPCs like malathion, diazinon, chloripyrifos, dichlorvos 
without any proper precautionary measures may cause dif-
ferent health problems, including endocrine, reproductive, 
nervous, and immune systems3, 4, 5.

An adipocytokine known as Secreted frizzled related pro-
tein4 (SFRP4) one of the recently discovered group of 5 pro-
teins has been described as a potential bio marker of early 
pancreatic beta cell dysfunction6. And it was stated in a study 
that there was a significant inverse correlation of SFRP4 
expression in human pancreatic islets with insulin secretion 
and positive relationship with HbA1C levels was observed7. 
There was much focus on the risk factors for diabetes has 
been elaborated on the basis of life styles and genetics. So 
the aim of the study is to know the relationship between 
SFRP4 levels and type-2 diabetes mellitus among pesticide 
users in the rural population.

Aim: To study the significance of SFRP4 levels in both dia-
betic and non diabetic rural agriculture population who are 
exposed to pesticides for the prediction of diabetes mellitus. 

Objectives
1. To know the levels of SFRP4 in Diabetes and non-

diabetes persons. 
2. To reveal the role of pesticides in relation to the SFRP4 

levels in Diabetes and non-diabetes   persons.

MATERIALS AND METHODS

• 46 Type2 Diabetic (T2DM) & 42 non diabetic Male 
and Female subjects with age ranges from 20 to 75 
were included in this study. 

• Inclusion criteria: The study subjects who were ex-
posed to pesticides for more than one year living in the 
rural area near by the Tertiary Care Teaching Hospital 

• Exclusion criteria: Type-1Diabetes Mellitus(DM), 
Secondary causes of DM, Gestational DM and Dia-
betic patients with its complications were excluded 
from this study 

• After got the informed written consent from all pa-
tients and subjects, 5 ml of fasting blood sample was 
collected, 3ml in a clot activator tube for the analysis 
of Fasting plasma glucose in BS 420 auto analyzer, se-
rum quantitative analysis of SFRP4 by ELISA method 

in the Biorad-680 system and 2 ml of blood into the 
EDTA tube for the analysis of HbA1c% by NGSP/
IFCC approved method.

RESULTS

The results were analyzed in SPSS16.0 version. The Mean 
value of SFRP4 among diabetic study subject was 3.2 + 0.6 
(Normal value considered was <3) and for the non diabetic 
people 2.3 + 0.5 and the difference is statistically signifi-
cant (p-<0.05) The Pearson correlation coefficient was used 
to find the correlation between SFRP4 and HbA1c & Fast-
ing glucose. And the correlation was found between SFRP4 
levels with HbA1c (R=0.65) and also found between SFRP4 
and fasting glucose levels (R=0.54) and both are statistically 
significant (p-<0.05).

Table 1. Comparison of the values of Secreted Friz-
zled Related Protein4 (SFRP4) in Diabetic and Non 
diabetic study groups
Study Subjects SFRP4 values p-value

Mean SD

Diabetic group 3.2 0.6 <0.05

Non Diabetic group 2.3 0.5

DISCUSSION

Since T2DM is a progressive disease which does not cause 
specific symptoms for many years, diagnosis at an early 
stage is of outmost importance and to reduce the burden for 
our health system in general. In spite of many biomarkers 
available to confirm the disease, the recent trend is to con-
trol the disease by the target base inhibiting of enzymes or 
proteins. The Malekirad etal study had confirmed that farm-
ers are prone to neuropsychological disorders and diabetes 
caused by organophosphorous compounds (OPC) exposure8. 
Suarez-Lopez JR, Lee DH, Porta M, et al. stated those after 
decades of exposure to PCBs and OCPs at background envi-
ronmental levels, glucose homeostasis may worsen irrespec-
tive of their BMI after 5thdecade of life9. Hansen et al.found 
that there was an increase in the prevalence of prediabetes 
among the Bolivian pesticide sprayers compared with a con-
trol group10

Michael et al in their prospective study showed that high-
er SFRP4 concentrations are associated with T2DM and 
the metabolic syndrome and SFRP4 concentrations are a 
novel marker of impaired glucose and triglyceride metabo-
lism which is consistent with our study11. Elevated systemic 
SFRP4 causes reduced glucose tolerance through decreased 
islet expression of Ca2+ channels and suppressed insulin exo-
cytosis thus SFRP4 provides a link between islet inflamma-
tion and impaired insulin secretion12. 
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Mahdi and his colleagues pointed out that increased SFRP4 
causes reduced glucose tolerance through decreased islet 
expression of Ca++channels and suppressed insulin exocy-
tosis thus provides a link between islet inflammation and 
impaired insulin secretion. Further, they have suggested that 
SFRP4 could be a potential biomarker for islet dysfunction 
in T2DM. The elevation of SFRP4 in serum several years 
before the diagnosis highlights this protein as a potential bio-
marker for the low-grade islet inflammation that is common-
ly seen in T2D, and it might prove useful for early disease 
detection in combination with glucose and other biomarkers 
and their data also raised the exciting possibility that SFRP4 
could be a therapeutic target for specific treatment of islet 
dysfunction13. Also in a study by the Shazia Anwer Bukhari 
found that there is a possible treatment of type 2 diabetes 
mellitus by inhibiting the protein SFRP4 using the com-
pounds like cyclothiazide, clopamide and perindopril14. Brix 
JM etal demonstrated that increased levels of SFRP4 found 
in patients with different types of diabetes, suggesting that 
SFRP4 irrespective of type of diabetes is generally involved 
in islet dysfunction and potentially due to subclinical inflam-
mation15. In our study also the findings showed that there is 
a statistically significant association between SFRP4 levels 
and Type-2 Diabetes mellitus.

CONCLUSION

Since diabetes now considered as one of the global economi-
cal burden because of its complications, it is mandatory to 
find out newer markers and therapeutic approach. Many pre-
vious studies had been pointed out that SFRP4 is a potential 
marker of beta cell dysfunction. So if properly intervene the 
population with proper education regarding precautionary 
measures for the use of pesticides and awareness of diabetes 
who have a strong family history of diabetes mellitus with 
upper normal level after testing this new marker SFRP4, we 
can delay or even may reduce the incidence of diabetes mel-
litus in the rural population due to the exposure of insecti-
cides. Further large scale population study is needed for the 
importance of SFRP4 estimation in T2DM in farmers who 
are in the exposure of OPCs for the newer therapeutic im-
plications.
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