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Abstract: Background: diabetes is a condition in which the body does not make enough insulin or 
cannot use normal amount of insulin, as a result it lead to high blood sugar level, which lead to 
decrease of kidney function . Diabetic nephropathy represents a major complication of diabetes 
mellitus and the origin of this complication is poorly understood. Serum arginine vasopressin (AVP) is 
elevated in type 1 Diabetes mellitus and contribute to progression of chronic renal failure. The current 
study investigate the hypothesis that AVP hormone play a crucial role in the onset and aggravation of 
the renal complications of Diabetes mellitus. Methods: one of the major complications of diabetes 
mellitus is a progressive nephropathy that develops in about thirty females patients with insulin–
depending diabetes mellitus IDDM within 15-60 years (after the onset the disease and leads in most 
cases to different stage of renal failure) and 15 from healthy control groups the samples was obtaining 
from the Al-Hussein Teaching Hospital and AL-Indian public Hospital in addition some of the samples 
obtained from some of the specialist diabetes within three months. Enzyme link immunosorbent assay 
(Elisa system)was used to measured serum vasopressin level among patients with IDDM and healthy 
controls groups , and factors that are known to be abnormal in early type 1 diabetes mellitus also were 
assessed including glucose, urea (resulting from liver metabolism),creatinine clearance (an index of 
glomerular filtration rats) .result: at the end of the study research revealed the mean of serum 
vasopressin value in patients with DM was significantly higher in hyperglycemic compared with 
healthy control (55.5 + -3.6 and 3.22 + - 1.8), respectively; and the value of probability p = 0.0001) and 
the result show higher concentration of urea in patients (56.46+-3.05mg/dl)compared with controls 
(27.86+-1.5mg/dl) with (p<0.0001). And higher concentration of creatinine in patients (1.5+-
1.66mg/dl)compared with controls (0.83+-0.08mg/dl) with (p<0.003). and during hyperglycemia 
showed an apparent hypersecration of vasopressin correlation with higher concentration of urea and 
creatinine with( p<0.0001) conclusions: The current study suggest that VP may be due to develop the 
complication of diabetic nephropathy, and future possible therapeutic target for its prevention. All 
results explained according the influence of AVP on renal function and liver metabolism.  
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INTRODUCTION 

 
  Diabetes mellitus often referred to as diabetes-is a condition in which the body either does not produce 
enough, or does not properly respond to, insulin, a hormone produced in the pancreas. Insulin enables cells to 
absorb glucose in order to turn it into energy. This causes glucose to accumulate in the blood (hyperglycemia), 
leading to various potential complications. (Rother, KI, 2007; L.M. Tierney, et al., 2002) the classical symptoms 
of DM are polyuria (frequent urination), polydipsia (increased thirst), and polyphagia(increased hunger) .in 
diabetes mellitus the urine flow rate is increased and the fluid turnover in the body is accelerated because of the 
glucose–induced osmotic diuresis. Presently most persons with type 1 diabetes take insulin injections. 
Symptoms may develop quite rapidly (weeks or months) in type 1 diabetes. When the glucose concentration in 
the blood is raised beyond its renal threshold reabsorption of glucose in the proximal renal tubuli is incomplete, 
and part of the glucose remains in the urine (glycosuria). This increases the osmotic pressure of the urine and 
inhibits reabsorption of water by the kidney, resulting in increased urine production (polyuria) and increased 
fluid loss. Lost blood volume will be replaced osmotically from water held in body cells and other body 
compartments, causing dehydration and increased thirst. (Cooke, DW, Plotnick L., 2008) Insulin –depending 
Diabetes mellitus (IDDM) is characterized by hyperglycemia, with thirst and polyuria secondary to a glycosuric 
diuresis. However, the mechanism of the polyuria is complex and not simply due to an osmotic Diuresis 
resulting from the large solute load of urinary glucose (Brodsky, WA, et al., 2000). Secretion of the antidiuretic 
hormone vasopressin (AVP) in response to osmotic stimuli in type 1 diabetes(Thompson, CJ., et al., 2009; 
Thompson, CJ., et al., 2004; Zerbe, RL, 2005). It has been suggested that chronic hyperglycemia may cause a 
form of partial nephrogenic diabetes (8). This suggests the presence of renal resistance to the antidiuretic actions 
of AVP in type 1 diabetes and suggests that the degree of resistance to AVP is a consequence of poor glycemic 
control. Diabetic nephropathy represents a major complication of diabetes mellitus (DM), and the origin of this 
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complication is poorly understood. Arginine vasopressin (AVP) also known as vasopressin or antidiuretic 
hormone (ADH) is a peptides consisting of nine amino acids .the amino acid sequence of arginine vasopressin is 
(Cys-Tyr-phe-Gln-Asn-Cys-pro-Arg-Gly) with the cysteine residues forming a sulfur bridge lysine vasopressin 
has a lysine in place of the arginine. this hormone controls the reabsorption of molecules in the tubules of the 
kidney by affecting the tissues permeability. It plays a key role in homeostasis, and the regulation of water, 
glucose and salt in the blood (Caldwell, HK, Young, WS. III, 2006) One of the most important roles of AVP is 
to regulate the body’s retention of water; it is released when the body dehydrated and causes the kidneys to 
conserve water, thus concentrating the urine and reducing urine volume (Walum, H., et al., 2008). 
 Vasopressin (VP), which is elevated in type I DM, has been shown to increase glomerular filtration rate and 
contribute to progression of chronic renal failure (Baylis PH and Thompson CJ., 1999). 
 The effects of VP on glomerular filtration rate (GFR), albuminuria, and kidney hypertrophy are thought to 
result, indirectly, from its antidiuretic activity and the ensuing alterations in tubulo-glomerular feedback control 
of glomerular haemodynamics (American Diabetes Associatio, 1998; Bouby, N., et al., 2006; Bankir, L., Kriz, 
W., 1995; Bankir, L., et al., 1999). In addition to its renal effects, VP also may influence vascular resistance 
through V1a receptors, expressed in smooth muscle cells. V1a receptors are also abundantly expressed in the 
liver (Michell, R.H., et al., 2001; Barberis, C., 1998) and VP was shown to stimulate glycogenolysis, 
gluconeogenesis, and ureagenesis in isolated perfused liver or hepatocyte suspensions, in the same way as does 
glucagon (Hems, D.A. Whit ton P.D., 2003; Patel, T.B., 2000)..  
 

MATERIAL AND METHOD 
 

 After 2 week period of begin the experiment serum samples was collected from forty five females subjected 
(mean age 36.26 yr.(range 15-60yr.)Mean duration of diabetes 4.2yr range (1-11yr) to evaluated levels of 
arginin vasopressin (AVP) hormone and concentrations of sugar ,urea and creatinine .the forty five females 
groups were divided into two groups ,thirty females for patients with insulin–depending diabetes mellitus 
(IDDM) were recruited from the outpatient department of participating hospitals ,and fifteen females 
nondiabetic controls groups were recruited from hospital staff .analysis serum arginin vasopressin was measured 
with enzyme link immunosorbant assay ELISA system (BECKMAN –USA)by used ELISA vasopressin kit 
obtain from (CUSABIO-BIOTECH co,ltd.). The minimum and maximum level of vasopressin detectable was 
(10, 80 pg/dl) respectively from all patients with IDDM,but for controls the minimum and maximum level was 
(0.3, 5 pg/dl) respectively. 
 The concentration of sugar, urea and creatinin was measured with (spectro UV-UIS DUBAL BEAM-8 
AUTO CELL UVS-2800)(LAMBOMED,INC-USA).all chemical and standard solution that used to 
measurement concentration of fasting blood sugar, urea and creatinin was highest grade and we obtained from 
(RANDOX-UK). The normal ranging of fasting blood sugar is (80-120 mg/dl), serum urea is (18-40 mg/dl), 
serum creatinine is (0.7-1.4 mg/dl), 
 All statistical analyses in studies were performed using SPSS version 15.0 for Windows (Statistical Package 
for Social Science, Inc., Chicago, IL, USA). Descriptive analysis was used to show the mean and standard 
deviation of variables. The significance of difference between mean values was estimated by Student T-Test. 
The probability P< 0.05 = significant, P> 0.05 = non-significant. Correlation analysis was used to test the linear 
relationship between parameters. NOVA test was used to show the differences between variables of 
differentiated groups. 
 
Results: 
 Study 1: Renal response to vasopressin in IDDM patients and nondiabetic control .a significantly higher 
means of AVP levels occurred in patients with IDDM than in control groups (Table-1)  
 In this table we can see that the value of vasopressin hormone in IDDM patients was (55.5+-3.6 pg/dl) 
while in nondiabetic control groups (3.22+-1.8 pg/dl) with (p<0.0001).and the table show higher concentration 
of urea in patients (56.46+-3.05mg/dl)compared with controls (27.86+-1.5mg/dl) with (p<0.0001). And higher 
concentration of creatinine in patients (1.5+-1.66mg/dl)compared with controls (0.83+-0.08mg/dl) with 
(p<0.003). 
 Study 2: the correlation between hyperglycemia and the hyper secretion of vasopressin, correlation between 
vasopressin and level of urea and creatinine. 
 In this study we can see the rise of serum vasopressin was associated with increased of concentration of 
urea and creatinine .and the table 3 shown the correlation coefficients between the vasopressin ,urea and 
creatinine in patients with IDDM with (p<0.0001). a possible mechanism is proposed that could explain how the 
vasopressin–induced intrarenal recycling of urea (which contributes to improvement in urinary concentration) 
administration, could indirectly depress the tubuloglomerular feedback and hence increased creatinin (an index 
of GFR) .an increased concentration of an osmotically active solute in the thick ascending limb oh henle' s loop 
could enable a lower Nacl concentration to be achieved at the macula densa by reducing the osmotically drive 
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water leakage in this nephron segment. This mechanism could explain the increased of urea and creatinin seen 
in various pathophysiologic situations such as chronic vasopressin infusion ,high protein intake ,severe burns 
and diabetes mellitus (Bankir, L., et al., 1999).  
 
Table 1: The means, number of cases, minimum, maximum and standard error in both control and patients:  

Groups Age FBG urea creatinine AVP 
Control Mean 36.2667 85.6000 27.8667 .8313 1.5480 

N 15 15 15 15 15 
Minimum 19.00 69.00 18.00 .50 .30 
Maximum 55.00 112.00 39.00 1.43 5.00 
Std. Error of Mean 2.80215 3.79825 1.53022 .08419 .35456 

patient Mean 40.0667 321.3000 56.4667 1.5887 55.5167 
N 30 30 30 30 30 
Minimum 18.00 224.00 38.00 .60 10.00 
Maximum 60.00 423.00 109.00 5.40 80.00 
Std. Error of Mean 2.06277 9.17933 3.05382 .16665 3.60128 

 
Table 2: the correlation coefficients between age,FBG,urea,creatinin,and vasopressin and other parameter. 

 AGE FBG UREA CREATININ AVP 
AGE 1 0.206 0.385* 0.328 0.485** 
FBG 0.206 1 0.446* 0.343 0.626** 
UREA 0.385* 0.446* 1 0.807** 0.637** 
CREATININ 0.328 0.343 0.807** 1 0.492** 
AVP 0.485** 0.626** 0.637** 0.492** 1 

*correlation is significant at p<0.05 compared with control groups 
** Correlation is significant at p<0.0001 compared with control groups 

 
Discussion: 
 The data from these studies have shown that people with type 1 diabetes are less able than nondiabetic 
controls to effect antidiuresis and concentrate urine in response to a compare able rise in serum AVP 
concentration (Lise Bankir, et al., 2001; L. Zerbe, et al., 1999). AVP appears to be inversely related to glycemic 
control, in that failure to concentrate urine was most marked in those patients who had chronically poorglycemic 
control, In addition, the reversal of resistance to AVP by short term good glycemic control provides further 
evidence that the impaired ability to concentrate urine in poorly controlled IDDM is a function of chronically 
poor glycemiccontrol, rather than a reflection of renal pathology.The role of insulin in the return of renal 
sensitivity to AVP after improved glycemic control is interesting (DeFronzo, RA., 1981) and data show that 
insulin can enhance water transport, most probably by stimulating glucose transporters to act as water channels, 
but possibly by enhancing AVP-mediated water reabsorption. We have also shown for the first time that the 
severity of renal resistance to the antidiuretic actions of AVP was inversely proportional to the degree of 
glycemic control. Thus those diabetic subjects with the poorest glycemic control had the least ability to 
concentrate urine in response to the intravenous infusion of AVP.The demonstration that renal resistance to 
AVP occurs at physiological plasma concentrations of the hormone indicates that this impaired antidiuresis is 
likely to have clinically significant effects but our data in IDDM suggest a potential mechanism. (Mckenna, K., 
et al., 2004; Mckenna, K., et al., 2000) We have shown that urinary concentrations of aquaporin-2, the 
vasopressin-sensitive water channels that promote tubular water reabsorption, are lower in patients with IDDM 
than in the control group despite comparable plasma AVP concentrations. The failure to recruit aquaporin-2 was 
more marked in patients with chronically poor glycemic control. (Knepper, MA, et al., 1997) This suggests that 
hyperglycemia may impair binding of AVP to the V2 receptor in the renal tubules or cause downregulationof 
the receptors after binding. (Marples, D., et al., 1999) the affinity of the receptor for AVP, or AVP-stimulated 
AMP production (Phillips, PA., et al., 1995) It has been suggested that hyperglycemia may change the number 
or function of capillary wall aquaporins ,which would reduce water reabsorption in the renal tubules and our 
data would support the hypothesis that the V2 receptors are less sensitive to AVP in poorly controlled diabetes. 
Clearly because improved glycemic control led to increased AMP-stimulated urinary aquaporin-2 
concentrations, the renal resistance to AVP is transient. (McKenna, K., et al., 1999) The clinical implications of 
the renal resistance to AVP in subjects with poorly controlled diabetes mellitus are clear. Poor glycemic control 
renders the kidneys relatively insensitive to the main homeostatic mechanism that limits water excretion, 
namely, AVP-stimulated antidiuresis. People with poorly controlled IDDM will therefore be less able to 
compensate for dehydrating illnesses, Renal resistance to AVP, caused by failure of aquaporin-2 recruitment, 
may therefore contribute to the propensity for patients with poor glycemic control to develop more marked 
dehydration and poorer outcome from diabetic ketoacidosis. 
 These results are agreement with those obtained from others investigators (Lise Bankir, et al., 2001; 
Dongun, K., 2004; Ichinose, K., 2007) vasopressin hormone plays crucial roles in the onset and aggravation of 
the renal complication and several disturbances observe in diabetes mellitus.  
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Conclusion: 
 Arginin vasopressin influence of renal function and liver metabolism ,it is possible it assume that this 
hormone might contribute in perturbations in renal and metabolism complication observe in diabetes mellitus 
.vasopressin is elevation in type 1 DM understanding the consequences of this elevations .thus be important 
prevention of the renal complication of diabetes mellitus.  
 

REFERENCE 
 

 American Diabetes Associatio, 1998. Diabetes Care, 21: S50-S53.  
Bankir, L., M. Ahloulay, N. Bouby, F. Machet, M. Trinh-Trang-Tan, P. Gros, D. Richter, 1999. Robertson 

G.urea concetration responsible for a high glumerular filtration rat, (John-Libbey-Eurotext, Paris), pp: 393–406.  
Bankir, L., M. Ahloulay, N. Bouby, M.M. Trinh-Trang-Tan, F. Machet, 1999. J Am Soc Nephrol, 

pmid:8305636., 4: 1091–1103. 
Bankir, L., W. Kriz, 1995. Kidney Int, pmid:7731172., 47: 7–24.  
Barberis, C., M.N. Balestre, S. Jard, E. Tribollet, Y. Arsenijevic, J J. Dreifuss, K. Bankowski, M. Manning, 

W.Y. Chan, S.S. Schlosser, et al., 1998. Neuroendocrinology, , pmid:8584113., 62: 135–146. 
 Baylis, P.H. and C.J. Thompson, 1999. Diabetes insipidus and hyperosmolar syndromes. In: Principles and 
Practice of Endocrinology and Metabolism, edited by K Becker. Philadelphia, PA: Lippincott, pp: 330–337. 
 Bouby, N., M. Ahloulay, E. Nsegbe, L. Bankir, 2006. J Am Soc Nephrol pmid: 8793792., 7: 842–851. 
 Brodsky, WA., S. Rapoport and C.D. West, 2000. The mechanism of glycosuric diuresis in diabetic man. J 
Clin Invest, 29: 1021–1032,. 
 Caldwell, H.K., W.S. Young III, 2006. "Oxytocin and Vasopressin: Genetics and Behavioral Implications". 
in Lajtha A, Lim R. Handbook of Neurochemistry and Molecular Neurobiology: Neuroactive Proteins and 
Peptides (3rd ed.). Berlin: Springer, pp: 573–607.  

Cooke, DW, L. Plotnick, 2008. "Type 1 diabetes mellitus in pediatrics". Pediatr Rev quiz 385., 29(11): 
374–84.  

DeFronzo, RA., 1981. The effect of insulin on renal sodium metabolism. A review with clinical 
implications. Diabetologia, 21: 165-171. 
 Dongun, K., M.S. Jeff and D.K. Janet, 2004.Role of vasopressin in DM –induced change in medullary 
transport protein involved in urine concentration in Brattleboro rats. Am J physiol renal physiol November,  
286: F 760-F766.  
 Hems, D.A., P.D. Whit ton, 2003. Biochem J, pmid:4780695., 136: 705-709.  

Ichinose, K., E. Kawasaki, K. Eyuchi, 2007. Renal advancement of understanding pathogenesis of type1 
DM and potential relevance to diabetic nephropathy .Am J nephrol, 27(6): 554-64. 

Knepper, M.A., J.G.,Verbalis, S. Nielsen, 1997. Role of aquaporins in water balance disorders. Curr Opin 
Nephrol Hypertens, 6: 367–371. 

L.M. Tierney, S.J. McPhee, M. A. Papadakis, 2002. Current medical Diagnosis & Treatment. International 
edition. New York: Lange Medical Books/McGraw-Hill., pp: 1203-15.  

Lise Bankir, B. Pascal, A. Mina, VASOPRESSIN AND DAIBETES MELLITUS, nephron Journal, 2001, 
87: 8-81. 

Marples, D., S. Christensen, EI. Christensen, PD. Ottosen, S. Nielsen, 1999. Lithium-induced 
downregulation of aquaporin-2 water channel expression in rat kidney medulla. J Clin Invest, 95: 1838–1845. 

Mckenna, K., A.D. Morris, M. Ryan, R.W. Newto, B.M. Frier, P.H. Baylis, T. Saito, S. Ishikawa and C.J. 
Thompson, 2004. Renal resistance to vasopressin in poorly controlled type1 DM .Am J physiol Endocrinal 
Metab December, 287(6): E1100-E1106. 

Mckenna, K., A.D. Morris, M. Ryan, R.W., Newton, B.M. Frier, P.H. Baylis, T. Saito, S. Ishikawa and C.J. 
Thompson, 2000. Renal resistance to vasopressin in poorly controlled type1 DM .Am J physiol Endocrinal 
Metab July 1, 297(1): E155-E160. 

McKenna, K., AD. Morris, H. Azam, RW. Newton, PH. Baylis and CJ. Thompson, 1999. Exaggerated 
vasopressin secretion and attenuated osmoregulated thirst in human survivors of hyperosmolar coma. 
Diabetologia, 42: 534–538. 

Michell, RH., C.J. Kirk, M.M. Billah, 2001. Biochem Soc Trans, pmid:510730., 7: 861–865.  
Patel, T.B., 2000. Eur J Biochem, pmid:3091366., 159: 15–22.  
Phillips, PA., J. Risvanis, AM. Hutchins, LM. Burrell, D. MacGregor, AL. Gundlach, C. JohnstoI, 1995. 

Down-regulation of vasopressin V1a receptor mRNA in diabetes in the rat. Clin Sci (Colch), 88: 671–674. 
Rother, KI., 2007). "Diabetes treatment—bridging the divide". The New England Journal of Medicine, 

356(15): 1499–501.  
 Thompson, C.J., S.N. Davis, PC. Butler, JA. Charlton and PH. Baylis, 2004. Osmoregulation of thirst and 
vasopressin secretion in insulin-dependent diabetes mellitus. Clin Sci (Colch), 74: 599–606. 



Aust. J. Basic & Appl. Sci., 5(12): 1792-1796, 2011 

1796 

 Thompson, C.J., S.N., Davis and PH. Baylis, 2009. Effect of blood glucose concentration on 
osmoregulation in diabetes mellitus. Am J Physiol Regulatory Integrative Comp Physiol, 256: R597–R604. 
 Walum, H., L. Westberg, S. Henningsson, JM. Neiderhiser, D. Reiss, W. Igl, JM. Ganiban, EL. Spotts, NL. 
Pedersen, E. Eriksson, P. Lichtenstein, 2008. "Genetic variation in the vasopressin receptor 1a gene (AVPR1A) 
associates with pair-bonding behavior in humans". Proc. Natl. Acad. Sci. U.S.A., 105(37): 14153–6.  

Zerbe, L., F. Vinicor and G.L. Robertson, 1999. Regulation of plasma vasopressin on IDDM.ALP-Endo 
September. 249(3): E317-E325.  

Zerbe, R.L., Vinicor F, and GL. Robertson, 2005. Regulation of plasma vasopressin in insulin-dependent 
diabetes mellitus. Am J Physiol Endocrinol Metab, 249: E317–E325. 


