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Abstract

Introduction: Type II diabetes is characterized by insulin resistance and/or abnormal insulin secretion. It has been hypothesized
that atherosclerotic cardiovascular disease and type 2diabetes arise from a “common soil” and chronic inflammation may be such
a candidate. Inflammatory markers, such as high white cell count, high fibrinogen, or low albumin.. In type 2 diabetic patients,
post absorptive albumin synthesis and its response to insulin were normal, where as fibrinogen synthesis was increased,
irrespective of metabolic control. Fibrinogen, serum Total protein of long term type-2 diabetics was significantly elevated.
However there is little information about plasma total proteins, albumin, globulins and fibrinogen in type 2 diabetes. The present
study was planned to assess the levels of plasma total proteins, albumin and fibrinogen in first time diagnosed type 2 diabetes
cases.

Materials and Methods: In our study 50 first time diagnosed type 2 diabetics who attended Dr. Pinnamaneni Siddhartha
Institute of Medical Sciences, Research Foundation & general hospital and fifty age, sex matched controls were recruited. From
the subjects, venous blood samples were collected and used for estimation of plasma glucose, Total proteins, Albumin,
fibrinogen. We used graph pad prism version 3.0 software. Unpaired” t” test has been used. Between cases and control group “p”
value <0.05 is considered statistically significant.

Results & Conclusion: In our study of type 2 diabetics plasma albumin levels were decreased compared to controls and plasma
fibrinogen, total protein levels were statistically significantly increased compared to controls.
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INTRODUCTION: Diabetes mellitus has long been
considered a disease of minor significance to world
health, but is now developing into one of the main
public health challenges for the 21* century. The past
two decades have seen an explosive increase in the

number of people diagnosed with diabetes mellitus
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worldwide. This diabetes mellitus epidemic relates
particularly to type II diabetes, which is taking place
both in developed and developing countries. Diabetes
mellitus can be divided into two principal forms, type
ldiabetes and type 2 diabetes(T2D). Type II diabetes

is characterized by insulin resistance and/or abnormal
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insulin secretion. Individuals with type II diabetes are
not dependent on exogenous insulin, but may require
it for control of blood glucose levels if this is not
achieved with diet alone or with oral hypoglycemic
agents’. It has been hypothesized that atherosclerotic
cardiovascular disease and type 2 diabetes arise from

155 2,3
a “common soil” “

and chronic inflammation may
be such a candidate ¥, Inflammatory markers, such as
high white cell count, high fibrinogen, or low
albumin °.

In type 2 diabetes, fibrinogen production is
increased both in the post absorptive state and in
response to hyperinsulinemia. In type 2 diabetic
patients, post absorptive albumin synthesis and its
response to insulin were normal, where as fibrinogen
synthesis was increased, irrespective of metabolic
control ®, Fibrinogen , serum Total protein, of long
term type-2 diabetics were significantly elevated’.In
patients with non insulin dependent diabetes mellitus,
high plasma levels of C-reactive protein and
fibrinogen are present® However there is only little
information about plasma total proteins, albumin,
globulins and fibrinogen in type 2 diabetes. So the
present prospective study intended to assess the
levels of plasma total proteins, albumin, fibrinogen
and total antioxidant levels in first time diagnosed
type 2 diabetes cases.

MATERIALS AND METHODS: In our study 50
first time diagnosed type 2 diabetic cases who
attended Dr. Pinnamaneni Siddhartha Institute of
Medical Sciences a Research Foundation & general
hospital and 50 age, sex matched controls were also
recruited. Our study is approved by institutional

ethical committee.
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1..First time diagnosed cases of type 2 diabetes
mellitus who were having Fasting > 126 mg/dl &
Post prandial > 200 mg/dl are included in our
study.1.Patients who are on Drugs.2.Patients who are
suffering from any other illness.3.Pregnant women
excluded from our study.

Sample collection: After obtaining informed consent
from the subjects, venous blood samples were
collected after an overnight fast , under aseptic
precautions, 6-8 of blood was collected in clean
sterile heparin tubes, the samples were centrifuged
and plasma was separated for estimation of plasma
glucose Total proteins, Albumin, fibrinogen
Aliquots were stored at 2-8 ° C. Samples were
analyzed on the same day or within one week.
Plasma glucose both fasting and postprandial were
estimated by glucose oxidase and Peroxidase method
Trinder’s method,(Erba Mannheim), estimation of
plasma total proteins by Biuret
modified(TRANSASIA BIO-MEDICALS LTD
plasma albumin by Bromocresol Green(SPAN
DIAGNOSTICS LTD), Fibrinogen by Biuret,
(modified)’ reaction. Results are shown in table No:1
Statistical Analysis: Data entry was done and
statistical analysis was done by using graph pad
prism. Unpaired” t” test has been used to find the
significance of the study characteristics (frequency)
between cases (study group) and control group.
“p”’value <0.05 is considered statistically significant.
DISCUSSION: Total number of subjects selected in
our study 100 both cases and controls. Out of 50
Type 2 diabetes cases studied men are 26 and women
are 24 in number. In our study diabetic women are

more in numbers than diabetic men. Out of 50
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controls studied men are 24 and women are 26 in
number. All patients in our present study were
normoalbuminuric and without detectable micro- and
macro vascular complications. The use of plasma
protein data to aid in the diagnosis of various diseases
and provide supportive pathophysological
information has increased markedly over the past
decade. Of the more than 100 plasma proteins which
have been characterized from a basic biochemical
standpoint, relatively few have well documented
clinical significance.'*"*™*! These are, for the
most part, the higher-concentration proteins which
are within analytical limits of detection by current
techniques. Profile studies have led to an increased
understanding of protein physiology in healthy
individuals and helped characterize the complex
relationships of proteins in basic pathological
processes.

Discussion of patterns frequently observed
in disease states will include the inflammatory
process, rheumatic diseases, liver diseases, protein
losing disorders, plasma cell dyscrasias, pregnancy,
and genetic protein deficiencies. A variety of
measures of inflammation predicted later type 2
diabetes in the Atherosclerosis Risk in Communities
(ARIC) Study " including raised fibrinogen, white
cell count, Sialic acid, and orosomucoid, as well as
lower serum albumin. Such inflammatory markers
are known to have positive cross-sectional
associations with BMI.

During insulin deficiency, there is
significant decrease in fractional synthetic rate of
albumin and concomitant significant increase in

fibrinogen. These data indicate a differential effect of
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insulin deficiency on the fractional synthetic rate of
two hepatically synthesized plasma proteins °.
Boulge D et al showed Albumin level is low and
CRP is elevated in diabetics with persistent ischemic
foot ulcers."”” Laurel C.B et al "’ observed significant
decrease in albumin in diabetes mellitus may be due
to insulin deficiency and significant decrease in the
fractional synthetic rate of albumin. In our study of
type 2 diabetic population plasma albumin levels
were decreased compared to controls and in
accordance with the above studies.

The acute phase proteins CRP,"™'" al-acid

! complement C?a,13

glycoprotein'®" plasminogen '
ceruloplasmin,"*'® haptoglobin,'® and serum amyloid
A'" are modestly elevated in DM, while albumin is
decreased,"  suggesting chronic  inflammation.
Several acute-phase proteins have also been shown to
be altered in serum from subjects with T2DM,
connecting the disease to a low grade inflammatory
process 2222

Plasma glucose concentrations were also
increased in the patients, as expected. Hyperglycemia
has been previously shown to activate the coagulative
cascade ** thus increasing thrombin formation and
fibrinogen degradation products, which, in turn, may
stimulate hepatic fibrinogen synthesis?*. A positive
correlation between plasma glucose and fibrinogen
concentration has been reported in large
epidemiological studies 2> Increased plasma glucose
contributes to the hyperfibrinogenemia of type 2
diabetes. This hypothesis is consistent with previous
findings of less pronounced increments in plasma

fibrinogen concentration in type 2 diabetic patients

studied under conditions of good metabolic control ¢
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as well as with the observation of acute reductions of
fibrinogen synthesis in type 1 diabetes after
normalization of plasma glucose?. Laurel C.B et al*®
showed that significant increase in fibrinogen levels

2 . .
123 is decreased in

in diabetes mellitus and apo A-
DM. Both are associated with increased
cardiovascular risk." Clinic-based studies reported
that plasma fibrinogen levels were higher in diabetic
patients than in controls *' and in diabetic patients
with microalbuminuria than in diabetic patients with

normoalbuminuria.?" 3 3

In Our study of type 2
diabetic cases plasma fibrinogen levels were
statistically significantly increased compared to
controls and our study in accordance with the above
studies.

Plasma fibrinogen, serum total proteins, of
long term type-2 diabetics were significantly
elevated’.In our study plasma total protein levels
were statistically significantly increased compared to
controls. Our study is in accordance with the above

study.

Conclusion: All patients in our present study were
normoalbuminuric and without detectable micro- and
macro vascular complications. In our study Plasma
total proteins and fibrinogen levels were statistically
significantly increased. Increased fibrinogen may be
due to increased plasma glucose. Plasma albumin
levels were statistically significantly decreased. May
be due to significant decrease in fractional synthetic
rate of albumin thou none of the patients were
positive for urine albumin. These diabetic patients
should be followed up to prevent complications of
diabetic nephropathy and other complications. Higher
fibrinogen is seen in patients with coronary artery
disease than without the disease. So these diabetic
patients should be followed up and reduce the
fibrinogen levels to prevent complications like
coronary artery disease and diabetic nephropathy.
Fibrinogen level can be reduced considerably by life
style interventions that also affect levels of
established risk factors (such as regular exercise,
smoking  cessation, and moderate  alcohol

consumption).
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Table No:1 showing plasma glucose, total proteins, albumin, fibrinogen & total antioxidant levels

Controls (n=50) Cases (n=50)
Parameter P-value

Mean £SD Mean £SD
PLASMA Lo o

80.100—+7.399 158.54-42.524 <0.0001
Glucose Fasting
PLASMA glucose PgBS | 118.38—+14.000 28592752845 <0.0001
PLASMA TOTAL 2 74b i S

7.672—+0.3071 7.46470.2951 <0.0007
PROTEIN
PLASMA ALBUMIN 4.492—+0.4040 3990203726 <0.0001
PLASMA FIBRILOGEN | 0.2314—+0.008636 0.332420.02557 <0.0001
Bibliography

1. Masur K, Thevenod F, Zanker KS (eds): Diabetes and cancer, Epdimological Evidence and Molecular Links,
Front pathophysiology of diabetes Mellitus Type 2: Roles of Obesity, Insulin resistance and cell dysfunction
diabetes, Basel, Karger, 2008, vol 19, pp 1-18.

2. Stern MP: Diabetes and cardiovascular disease: the “common soil”” hypothesis. Diabetes 44: 369-374, 1995.

3. Jarrett RJ, Shipley MJ: Type 2 (non-insulin-dependent) diabetes mellitus and cardiovascular disease: putative
association via common antecedents— further evidence from the Whitehall Study. Diabetologia 31:737-740, 1988.
4. Ross R: Atherosclerosis: an inflammatory disease. N Engl J Med 340:115-126, 1999

5. Schmidt MI, Duncan BB, Sharrett AR, Lindberg G, Savage PJ, Offenbacher S, Azambuja MI, Tracy RP, Heiss G,
for the ARIC Investigators: Markers of inflammation and prediction of diabetes mellitus in adults (Atherosclerosis
Risk in Communities study): a cohort study. Lancet 353:1649-1652, 1999

6. Tessari P, Kiwanuka E, Millioni R, Vettore M, Puricelli L, Zanetti M, Gucciardi A, Tosolini M, Cogo P, Carnielli
V, Tiengo A, Barazzoni R. Albumin and fibrinogen synthesis and insulin effect in type 2 diabetes patients with
normoalbuminuria. Diabetes care 2006 Feb; 29(2): 323-8.

7. Taj Mohammad, Akbar Khoja, Khem A Karira, Abdur Harman. Comparison of Plasma Protein Concentration and
Hematological parameters in type-1 and type-2 Diabetics of short and long duration. Med channel Oct-Dec 2001;
7(4); 51-4.

683

www.ijbamr.com P ISSN: 2250-284X E ISSN: 2250-2858



Indian Journal of Basic & Applied Medical Research; June 2013: Issue-7, Vol.-2, P. 679-685

8.Coppola G, Corrado E, Tantillo R, Vitale G, Lo Coco L, Novo S. Increased levels of C-reactive protein and
fibrinogen influence the risk of vascular events in patients with NIDDM. Int J Cardiol. Jan 4; 106(1): 16-20.

9. LD.P.WOOTON-Microanalysis in medical Biochemistry,Sth.edi,CHURCHIL,LININGSTONE , Edinbergh and
London 1974,157-158.

10. Laurell, C, -B., Composition and variation of the gel electrophoretic fractions of plasma, cerebrospinal fluid and
urine, Seand J. Clin. Lab. Invest., 29 (suppl. 124), 71, 1972.

11. Laurell, ¢, -b., Is Eletrophoretic analysis of plasma proteins becoming out-dated, Scand. J. Clin. Lab. Invest., 30,
233, 1972.

12. Kawai, T., Clinical Aspects of the Plasma Proteins, J. B. Lippincott, Philadelphia, 1973, section IV.

13. Sun, T., Lien, Y. Y.,and Gross, S., Clinical application of a high-resolution electrophoresis system, Ann. Clin.
Lab. Sci., 8, 219, 1978.

14. Ritchie, R. F., Automated nephelometric analysis apecific serum proteins: clinical applications, in Protides of the
Biological Fluids (21% colloquium 1973), Peeters, H., Ed., Pergamon Press, Oxford, 1974, 593.

15. Schmidt MI, Duncan BB, Sharrett AR, Lindberg G, Savage PJ, Offenbacher S, Azambuja MI, Tracy RP, Heiss
G: Markers of inflammation and prediction of diabetes mellitus in adults (Atherosclerosis Risk in Communities
study): a cohort study. Lancet 353:1649 —1652, 1999.

16. Pierpaolo De Feo, t Margaret Gan Gaisano, and Morey W. Haymond Differential effects of insulin deficiency
on albumin and Fibrinogen synthesis in humans. The American society for J. Clinical Investigation, Inc. Volume 88,
September 1991, 833-840.

17. Boulge, D., Coudon, B., and Giraudet, P., Interet diagnostique due profil proteique, in Procedings of the
technicon Colloquium en Automated Measurement of proteins by Immunonephelometry. Technicon, Paris, 1973,1.
18. Killing’s worth, L.M., An automated approach to the preparation of plasma protein profiles, in protrudes of the
Biolgical Fluids (23ml colloquium 1975) Peeters, H., Ed.,Pergamon Press, Oxford, 1976, 291.

19. Ritchie, R. F., What abnormal serum proteins may indicate, Patient Care, May 2, 1974.

20. Festa, A., D’ Agostino, Jr, R., Tracy, R. P. and Haffner, S.M.(2002) Elevated levels of acute phase proteins and
plasminogen activator inhibitor-1 predict the development of type 2 diabetes: the insulin resistance atherosclerosis
study. Diabetes 51, 1131-1137

21. Pickup, J. C. (2004) Inflammation and activated innate immunity in the pathogenesis of type 2 diabetes.
Diabetes Care 27, 813-823

22. Sjoholm, A. and Nystrom, T. (2006) Inflammation and the etiology of type 2 diabetes. Diabetes Metab. Res.
Rev. 22,4-10

23. Ceriello A, Giacomello R, Stel G, et al. 1995 Hyperglycemia-induced thrombin formation in diabetes. The
possible role of oxidative stress. Diabetes. 44:924 —928.

684

www.ijbamr.com P ISSN: 2250-284X E ISSN: 2250-2858



Indian Journal of Basic & Applied Medical Research; June 2013: Issue-7, Vol.-2, P. 679-685

24. Ritchie DG, Levy BA, Adams MA, Fuller GM. 1982 Regulation of fibrinogen synthesis by plasmin-derived
fragments of fibrinogen and fibrin: an indirect feedback pathway. Proc Natl Acad Sci USA. 79:1530 —1534.

25. Kannel WB, D’Agostino RB, Wilson PW, Belanger AJ, Gagnon DR. 1990 Diabetes, fibrinogen and risk of
cardiovascular disease: the Framingham experience.Am Heart J. 120:672— 676.

26. Missov RM, Stolk RP, van der Bom JG, et al. 1996 Plasma fibrinogen in NIDDM. The Rotterdam Study.
Diabetes Care. 19:157-159.

27. De Feo P, Gan Gaisano M, Haymond MW. 1991 Differential effects of insulin deficiency on albumin and
fibrinogen synthesis in humans. J Clin Invest.88:833— 840.

28. Laurell, C.B., Electrophoresis, specific protein assays, or both in measurement of plasma proteins, clin, chem.
(Winston-Salem, N.C.), 19,99,1973.

29. Alper, C.A., Plasma protein measurements as a diagnostic aid, N. Engl. J. Med., 291, 287, 1974.

30. Killingsworth, L. M., A report format for serum proteins, Clin, Chem. (Winson-Salem, N.c.), 24, 728, 1978.

31. Ganda OP, Arkin CF. Hyperfibrinogenemia, an important risk factor for vascular complications in diabetes.
Diabetes Care 1992; 15: 1245-50.

32. Collier A, Rumley A, Rumley AG et al. Free radical activity and hemostatic factors in NIDDM patients with and
without microalbuminuria. Diabetes 1992; 41: 909-13.

33. Schmitz A, Ingerslev J. Haemostatic measures in type 2 diabetic patients with microalbuminuria. Diabet Med

1990; 7: 521-5.

Date of submission: 12 January 2013

Date of Provisional acceptance: 19 March 2013
Date of Final acceptance: 28 April 2013

Date of Publication: 03 June 2013

Source of Support: Nil ; Conflict of Interest: Nil

685

www.ijbamr.com P ISSN: 2250-284X E ISSN: 2250-2858



