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Abstract 
Introduction: Type1diabetes mellitus is chronic metabolic disease in 

children and adolescents, in which pancreatic insulin-producing beta cells 

are destroyed. Islets are distributed through the acinar tissue facilitating 

the interaction between endocrine and exocrine tissues. Serum trypsinogen 

and lipase are good biomarkers to evaluate the exocrine function of 

pancreas. Several studies showed patients with recent onset type1DM 

have abnormalities in the exocrine pancreatic function.  

Aim of the study: To validate the utility of serum trypsinogen and lipase 

as biomarkers of exocrine pancreatic function in newly diagnosed type 1 

diabetic children and adolescents and correlation with pancreatic B cells 

function assessed by fasting C-peptide. 

Subjects and methods: comprised fifty (50) children and adolescents 

with newly diagnosed type 1diabetes attending Pediatric and Adolescents 

Diabetes Clinic, Children's Hospitals, Ain Shams University compared 

with fifty (50) age- and sex-matched healthy controls. Patients were 

subjected to detailed medical history, thorough clinical examination with 

assessment of HbA1c, Fasting C-peptide and Lipid profile. Serum 

trypsinogen was performed by ELISA and Serum lipase was assessed 

using lipase quantitative kinetic assay. 

Results: Serum trypsinogen and lipase were significantly decreased in all 

type 1 diabetic patients compared to the control group (p<0.01).There was 

no correlation between serum trypsinogen and serum lipase and sex, age, 

disease duration, weight, height, body mass index(BMI),fasting C-

peptide,HbA1c,lipid profile and insulin dose (p value> 0.05). ROC curve 

analysis revealed that serum trypsinogen and lipase cut off value ≤ 40 

ng/dl and ≤ 14.9u/l, respectively could differentiate people with and 

without type 1 diabetes with a sensitivity of 96.00% and 69.39% and 

specificity of 100.00%, respectively. Logistic regression analysis revealed 

that serum trypsinogen and lipase were independently related to newly 

diagnosed diabetic patients. 

Conclusion: The impairment in exocrine function of pancreas in type 1 

diabetes mellitus occurs without overt manifestations of pancreatitis. Lack 

of correlation between exocrine pancreatic dysfunction in type 1 diabetes 

mellitus and Beta cell dysfunction assessed by fasting c- peptide. More 

studies are needed to follow up both pancreatic enzymes and exocrine 

pancreatic autoantibodies searching for correlations with disease 

development and progress. 
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INTRODUCTION 

Type 1 Diabetes Mellitus 

ype 1 diabetes remains one of the most complex chronic 

diseases in childhood. It is a chronic autoimmune disease 

in which pancreatic insulin-producing beta cells are destroyed, 

leading to chronic hyperglycemia (ADA, 2018). Unfortunately, 

annual incidence rates are increasing ~3–4% worldwide. 

Abnormalities of the pancreatic exocrine compartment have 

been described in the past decades in both anatomy and 

function. It is unclear whether the exocrine changes in type 1 

diabetes are related to the same genetic, immunological, and 

environmental events resulting in beta cell destruction or are 

secondary to the loss of functional β cells (Gale, 2014). 

Insulin acts as a trophic factor for the exocrine 

compartment. However, in contrast to the well-studied 

autoimmunity against pancreatic β cells, autoimmune responses 

towards the exocrine pancreas partitions might result in Type 1 

Diabetes (Gale, 2014).  

The exocrine pancreas unit is composed of acinar, 

centroacinar and ductal cells forming the acinus. The exocrine 

region is divided by connective tissue into lobules containing 

hundreds of acinar units. Acinar cells secrete more than 20 

different enzymes including trypsinogen, proteases, lipases, 

amylases, ribonucleases and hydrolases into the intralobular 

T 
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ducts, which drain via the main pancreatic duct into the 

duodenum (Whitcom, 2007). 

In contrast to the exocrine portion of the pancreas, only a 

small proportion of the entire pancreas (1–2%) is comprised of 

neuroendocrine cells located in the highly vascularized and 

innervated 25 islets of Langerhans. Islet neuroendocrine cells 

are critical for multiple metabolic and physiologic functions of 

the body. Several hormones, neurotransmitters, and peptides 

are derived from the islets and these agents could also play 

important roles in the homeostasis of the exocrine pancreas. 

Insulin-producing beta cells are the most abundant islet cell 

type followed by alpha cells (producing glucagon), delta cells 

(producing somatostatin), gamma cells (producing pancreatic 

polypeptide), and epsilon cells (producing ghrelin) (Campbell 

et al., 2017). 

With respect to diagnostic tests for exocrine pancreatic 

function, serum levels of trypsinogen, also known as 

immunoreactive trypsinogen, provide one well-accepted 

clinical biomarker. Testing of serum trypsinogen levels is used 

in a variety of pediatric settings, including newborn screens for 

cystic fibrosis and meconium ileus and in infants and older 

children with symptoms that suggest cystic fibrosis (Zybert et 

al., 2015). 

In terms of its biology and function, trypsinogen 

represents the inactive precursor of the digestive enzyme 
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trypsin that becomes active once cleaved by enteropeptidases 

produced in the intestinal mucosa. Pancreatitis has been 

attributed to aberrant activation of trypsinogen within the acinar 

cell or pancreatic ducts (Basnayake et al., 2015). 

Pancreatic lipase (triacylglycerol acyl hydrolase) fulfills 

a key function in dietary fat absorption by hydrolyzing 

triglycerides into diglycerides and subsequently into 

monoglycerides and free fatty acids. It is secreted into the 

duodenum through the duct system of the pancreas. Its 

concentration in serum is normally very low (Brandon et al., 

2012). 

Under extreme disruption of pancreatic function, such as 

pancreatitis or pancreatic adenocarcinoma, the pancreas may 

begin to autolyze and release pancreatic enzymes including 

pancreatic lipase into serum. Thus, through measurement of 

serum concentration of pancreatic lipase, acute pancreatitis can 

be diagnosed (Lunder et al., 2005).  
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AIM OF THE WORK 

he aim of the study is to validate the utility of serum 

trypsinogen and serum lipase as biomarkers of type 1 

diabetes in newly diagnosed type 1 diabetic children and 

adolescents and correlation with pancreatic B cells function 

assessed by fasting C-peptide. 
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