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Abstract: Introduction: We have studied the effect of multi-
vitamin multi-mineral supplementation on polymorphonuclear 
leukocyte(PMNL) membrane status in Type II Diabetes Mellitus 
patients. Material and Methods: The study was divided into four 
groups. Group A- Diabetic patients (DM0). Group B consisted of 
normal healthy controls (NHC), Group C of Diabetic patients given 
multi-vitamin multi-mineral supplementation capsules for 30 days 
(DM30). Group D consisted of diabetics withdrawn from multi-
vitamin multi-mineral supplementation for next 30 days (DM60). 
Fasting blood samples were collected from the respective groups. 
PMNL Phospholipid phosphorous (PLp), cholesterol, triglyceride 
lipase, triglycerides, vitamin C, Magnesium and Zinc were 
estimated by standard methods. Analysis of variance was calculated 
by applying students “t” test. Results and discussion:- The PMNL 
cholesterol, triglycerides, phospholipids phosphorous were 
significantly high (p<0.05) whereas PMNL triglyceride lipase, 
vitamin C, Zinc and magnesium were significantly low (p<0.05) in 
DM without multi-vitamin multi-mineral supplementation as 
compared to NHC . The levels of Cholesterol, triglycerides, 
Phospholipid phosphorus significantly decreased after 30 days 
supplementation. Withdrawal of supplementation for next 30 days 
showed a slight increase in PMNL PLp. A significant increase in 
PMNL TG lipase activity was seen after multi-vitamin multi-
mineral supplementation in diabetic patients. Supplementation of 
multi-vitamin multi-mineral capsules to diabetic patients showed 
significant elevation in PMNL Vitamin C, PMNL Mg and PMNL 
Zn. A significant change was observed in the levels of PMNL 
Vitamin C, Mg and Zn after withdrawing multi-vitamin multi-
mineral supplementation for next 30 days.Conclusion:-This 
suggests that multi-mineral multi-vitamin supplementation in 
combination with conventional hypoglycemic treatment may 
modulate the PMNL function and provide better metabolic control 
in Type II Diabetes Mellitus patients. 
Keywords: Multi-vitamin multi-mineral supplementation, Type II 
Diabetes Mellitus, PMNL cholesterol, PMNL Phospholipid 
phosphorus. 
 

Introduction 
 Derangement of carbohydrate and lipid 
metabolism is prominently seen in diabetes. At least 100 
million people world-wide suffer from Type II Diabetes 
Mellitus. This figure is projected to rise to 250 million by 
the year 2010 [1]. Insulin resistance in Type II Diabetes 
Mellitus predisposes to the development of central 

obesity, hypertension, impaired glucose tolerance and 
characteristic dyslipidemia [2,3]. This alteration in the 
lipid profile may possibly contribute for the increased 
susceptibility of infections in diabetic patients. It is 
known that the major part of cell membrane is constituted 
by lipids like phospholipids, glycosphingolipids and 
cholesterol [4]. Numerous studies [8,18] have reported 
alterations in lipid composition and metabolism of 
Polymorphonuclear leukocyte (PMNL) in diabetics. 
PMNL are metabolically most active and are primarily 
concerned with the body defense. Functions of 
polymorphonuclear leukocyte (PMNL) like bacterial 
adherence, chemotaxis and phagocytosis are also 
hampered with the change in the constitution of the 
cellular membrane in diabetics [6,7] probably accounting 
for susceptibility to infections. Adequate studies have 
also been shown to modulate glucose homeostasis across 
the cell membrane in type II diabetes mellitus [4,5] 
resulting in significant alteration in the concertrations of 
minerals like zinc (Zn) and magnesium (Mg). The 
depletion of zinc which is known to potentiate the activity 
of insulin may also be a result of altered PMNL status. It 
is therefore of interest to study the effect of 
supplementation with multi-vitamin and minerals in 
diabetic patients with regular anti-diabetic treatment. 
Multi-vitamin and multi-mineral capsules provided in our 
study contain L-carnitine, Vitamin A(2333IU), Vitamin 
D3 (600IU), VitaminE 20mg (natural sources), VitaminB 
130 mg, Riboflavin 5mg, Thiamin 30mg, Niacin, Vitamin 
B6, Folic Acid 400microgm, Vitamin B12 9microgm, 
Biotin 20mg, Panthothenic acid 10mg, Iron 8mg, 
Magnesium 100mg, Zinc 15mg, Cromium 16microgm, 
selenium 100microgm, Copper 1mg, Mangnese 2mg and 
Iodine 100microgm. Our study aims at estimating the 
lipid composition of PMNL in diabetes and study the 
effect of one month treatment with multivitamin and 
mineral capsule on the composition of cell membrane. 
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Material and Methods  
 The present study was carried out in the 
Department of Biochemistry at S. V. N. Govt. Medical 
College, Yavatmal. The study population was divided 
into four groups. Group A consisted of Type II diabetes 
mellitus patients (DM0) (n=16) undergoing regular 
treatment. Group B consisted of normal healthy controls 
(NHC) (n=12). Group C consisted of Diabetic patients 
given multi-vitamin multi-mineral supplementation 
capsules (one capsule daily after main meal) for 30 days 
(DM30). Group D consisted of randomly selected 
diabetic patients (n=8) who were withdrawn from 
supplementation (DM60). All the diabetic cases taking 
other nutrient supplementations were excluded from the 

study. 15 ml fasting blood sample was collected in plain 
bulb and EDTA bulb from the respective groups. PMNL 
were isolated and lipids were extracted by the method of 
Ways and Hanahor [9,10]. Phospholipid phosphorous was 
estimated by method of Bagade and Ways [11]. 
Cholesterol and triglycerides were estimated by the 
methods of Courchaine and Kaplan [12, 13]. Triglyceride 
lipase was estimated by method of Esbach and Rizack 
[14]. PMNL vitamin C, Magnesium and Zinc were 
estimated by ELISA based standard kit method of 
Randox company [15-17]. The study was approved by the 
ethical committee of the Institution. All the patients 
voluntarily participated in the study. Statistical analysis 
was done by applying students “t” test. 

 

Result 
Groups Category   

A Type II Diabetes Mellitus patients (DM) (n=16) 
B Normal healthy controls (NHC) (n=12) 
C Type II Diabetes Mellitus cases supplemented Multivitamin- Multimineral capsule for 30 days (DM30)  
D Type II Diabetes Mellitus cases withdrawn from supplementation for next 30 days (DM60)  

 

Table 1: Status of PMNL in Diabetic patients when compared with Normal healthy controls 
 NHC DM 

PMNL Cholesterol (mg/dL) 51.4 ± 2.88 58 ± 9.137 
PMNL Triglyceride (mg/dL) 43 ± 1.581 50 ± 2.23 
PMNL Phospholipid phosphorus (mg/dL) 47 ± 1.58 55.4 ± 3.13 
PMNL TG-Lipase 27 ± 3.87 17.2 ± 3.271 
PMNL Vitamin C (mg/dL) 0.68 ± 0.08 0.48 ± 0.36 
PMNL Zinc (µg/dL) 73.8 ± 4.54 62.6 ± 4.66 
PMNL Magnesium (mg/dL) 0.61 ± 7.4 0.56 ± 7.7 

  
It is evident from our studies that the lipid profile was 
considerably altered in the diabetic PMNL compared to 
controls. The PMNL cholesterol (NHC – 51.4 ± 2.88, DM 
– 58 ± 9.137, t = 1.54). PMNL triglycerides (NHC – 43 ± 
1.581, DM – 50 ± 2.23, t = 5.71) was considerably high 
as compared with NHC. PMNL phospholipid 
phosphorous (NHC – 47 ± 1.58, DM – 55.4 ± 3.13, t = 
5.35) were significantly high (p<0.05) where as PMNL 
triglyceride lipase activity (NHC – 27 ± 3.87, DM – 17.2 

± 3.271, t = 4.32) was significantly low (p<0.05) when 
NHC and DM without multi-vitamin multi-mineral 
supplementation were compared. PMNL vitamin C (NHC 
– 0.68 ± 0.08, DM – 0.48 ± 0.36) and PMNL Zinc (NHC 
– 73.8 ± 4.54, DM – 62.6 ± 4.66) were significantly 
decreased (p<0.05) when DM patients were compared 
with NHC. No change was found in PMNL Magnesium 
levels (NHC – 0.61 ± 7.4, DM – 0.56 ± 7.7).

 

Table 2: Status of PMNL in Diabetic patients without multivitamin-multimineral supplementation, under multivitamin-multimineral 
supplementation for 30 days and withdrawing the supplementation for next 30 days 

 
DM 

(without supplementation) 
DM 

(after 30 days supplementation) 

DM 
(after withdrawal for next 30 

days) 
PMNL Cholesterol (mg/dL) 58 ± 9.137 55.63 ± 3.34*** 60.63 ± 2.83 
PMNL Triglyceride (mg/dL) 50 ± 2.23 45.13 ± 2.95*** 48.0 ± 4.41 
PMNL Phospholipid phosphorus 
(mg/dL) 

55.4 ± 3.13 50.0 ± 3.7*** 52.50 ± 4.11 

PMNL TG-Lipase 17.2 ± 3.271 25.5 ± 2.68*** 23.8 ± 2.17 
PMNL Vitamin C (mg/dL) 0.48 ± 0.36 0.94 ± 0.09*** 0.76 ± 0.11** 
PMNL Zinc (µg/dL) 62.6 ± 4.66 87.8 ± 6.06*** 70.0 ± 5.0** 
PMNL Magnesium (mg/dL) 0.56 ± 7.7 1.75 ± 0.08*** 1.36 ± 0.07** 
***p value<0.001 (Highly significant), **p value<0.05 (Significant). 
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It was observed that supplementation of 
micronutrients significantly decreased the PMNL 
Cholesterol and TG (DM0:DM30). However no alteration 
was seen in PMNL Cholesterol and TG levels after 
withdrawal of multi-vitamin multi-mineral 
supplementation for next 30 days. The levels of 
Phospholipid phosphorus (DM0:DM30, Dm30:DM60) 
significantly decreased after supplementation. 
Withdrawal of supplementation for next 30 days showed 
a slight increase in PMNL PLp. A significant increase in 
PMNL TG lipase activity was seen after supplementation 
of multi-vitamin multi-mineral capsules in diabetic 
patients. No significant change was found in PMNL TG 
lipase after withdrawal of multi-vitamin multi-mineral 
capsules for next 30 days. Supplementation of multi-
vitamin multi-mineral capsules to diabetic patients 
showed significant elevation in PMNL Vitamin C 
(DM0:DM30, DM30:DM60), PMNL Mg (DM0:DM60), 
PMNL Zn (DM0:DM60). A significant change was 
observed in the levels of PMNL Vitamin C, Mg and Zn 
after withdrawing multi-vitamin multi-mineral 
supplementation capsules for next 30 days. 
 

Discussion 
It is well recognized from our study that the 

leukocyte membrane structure, which is largely 
dependent on the lipid composition, is grossly altered in 
diabetes. Our study demonstrates an increase alteration of 
PMNL lipid status in diabetic patients. This is in 
accordance with the earlier studies [18]. In our study 
PMNL cholesterol, Triglyceride and phospholipid 
phosphorous showed significant decrease after 30 days of 
supplementation but there was no alteration observed 
with the continuation of supplementation for 60 days and 
or withdrawal of multi-vitamin multi-mineral capsules for 
next 30 days. Triglyceride lipase increased with 
supplementation and no change was observed after 
withdrawal. Although, our present finding did indicate 
small amount of triglyceride influx from the plasma, the 
altered membrane fluidity in diabetic PMNL can result in 
increased influx of triglycerides from the plasma, even if 
the concentration of plasma triglyceride is not increased. 
Whether, the overall alteration in the lipid composition of 
Diabetic PMNL would cause variation in the selective 
entrance of certain micro-nutrients conjectural but the 
changes in the morphological characteristics of the cell 
membrane seems to be certain. It is apparent from our 
results, that there was significant alteration in the 
composition of lipids in type II diabetes mellitus patients 
treated with oral hypoglycemic drugs along with multi-
vitamin multi-mineral supplementation. Numerous 
vitamins and minerals have important roles in glucose 
metabolism [19-29]. Mg is involved in glucose 
homeostasis at various levels. Mg is cofactor for glucose 

uptake by cell membranes and also in several enzymatic 
pathways involved in glucose oxidation. In type II 
diabetes mellitus patients, hyperinsulinemic status 
increases renal Mg excretion, more ever hyperglycemia 
accelerates Mg turnover in pancreatic beta cells as well as 
in other cells resulting in reduced intracellular free Mg 
[30]. Zn is involved in the insulin uptake and therefore 
interacts in maintaining glucose homeostasis. Zn directly 
participates in the production, storage and release of 
insulin from the pancreatic beta cells. Also as a part of the 
structure of superoxide dismutase, Zn has a protective 
role against tissue damage caused by lipid peroxidation 
which in turn affects function of insulin or its cell 
membrane glucose transporter [31-34]. In type II diabetes 
mellitus, hyperzincuria induced by hyperglycemia 
together with impaired Zn absorption is mainly 
responsible for deficient or marginal Zinc status. Vitamin 
C inhibits glycosylation of proteins [35] and therefore 
serves as a means of preventing long term complications 
associated with diabetes. In type II diabetes mellitus, 
there is high turnover of vitamin C associated decreased 
intestinal absorption. Our study indicates that the levels of 
PMNL Zn and Vitamin C were significantly decreased in 
diabetic patients. The levels of Mg, Zn and Vitamin C 
showed restoration with the supplementation for 30 days. 
Our results revealed significant restoration in the PMNL 
Vitamin C, Mg, and Zn levels in Diabetic patients with 
supplementation of multi-vitamin multi-mineral capsules. 
Withdrawing the supplementation for 30 days showed a 
significant decrease in the levels of the vitamin C, Mg 
and Zn levels. This suggests that this multi-mineral and 
multi-vitamin supplementation in combination with 
conventional hypoglycemic treatment may modulate the 
PMNL function and provide better metabolic control in 
Type II diabetes mellitus patients and may also have a 
role in prevention of further complications of disease like 
increased susceptibility to infections and vascular 
complications involving eye, kidney, nerves and blood 
vessels. Moreover there is a place for judicious 
replacement of specific micro-nutrients in diabetic 
patients. 
 

References 
1. Mccarty D, Zommet P;. Global estimates and projections. 

Melbourne, International Diabetic Institute 1994 Diabetes 
1994-2010. 

2. David M N; The patho-phyology of diabetic 
complications:- How does the glucose hypothesis 
explain? Ann Intern. Med:1996,Vol.174(sept),286-289. 

3. Stewart N W, Walker M; Features of syndrome X in first 
degree relatives of NIDDM patients. Diabetic 
care;1995;vol; 18(7):pg 1020-1022. 

4. Wilson R M; Neutrophils function in Diabetes. Diabet. 
Med.1986; Nov-Dec 3(6):pg. 509-512. 

5. Esmann V; Diabetic leukocyte Review aricle- 
Enzyme,1972;vol. 13(1):pg; 32-55. 



Bhushan Mahajan, S. K. B. Patil, Manohar Muddeshwar 

Copyright © 2014, Statperson Publications, International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 4, Issue 1 2014 

6. Schmitt M, Keller H V, Cottier H; Quantitative and 
qualitative assessment of human PMNL functions. Beitr 
Infussionther Klin Ernahr.1926;vol;15:pg 1196-1230. 

7. Alexiewicz J M, Kumar D, PMNL in non-insulin 
dependent diabetes mellitus: abnormalities in metabolism 
and function. Ann Intern Med.1995 Dec 15;128(12): 
pg;919-924. 

8. Chari S N, Lipid composition and metabolism of PMNL 
in DM; Diabetes;1984;vol.33;pg586. 

9. Boyum A , Isolation of mononuclear cells and 
granulocytes from human blood. Scand. J. Clin. Lab. 
Invest.1968; 21,Suppl.1; pg.101-109. 

10. Ways and Hanahan, J. Method for lipid extraction 
Lipid,1986; Rev; 5 :pg. 318. 

11. Bagdade J.D., Ways P.O.,Impaired granulocyte 
adherence. J.Clin. Lab. Med:1970; vol.75;pg 53. 

12. Courchaine A. J., Rapid semi-micro method for 
estimating free and total cholesterol. Clinical Chemistry: 
1959;chap.5:pg 609. 

13. Kaplan A and Lee V F, Method for estimating free and 
total cholesterol. and triglycerides.1965; Proc. Soc. Exp, 
Biol. Med, pg:118- 290. 

14. Elsbach P, Rizack M A, Triglyceride lipase estimation. 
Am. J. Phys., 1963;vol;205 ;pg 1154. 

15. Ayekgw et al, A simple colorimetric method for Vitamin 
C in Serum, 1978;pg 45-50. 

16. Gindler E, et al.,Determination of Mg. Clin. Chem.1971; 
chp.17:pg662. 

17. Tetsuo Makino,Determination of Zn. Clin. 
Chem.Acta.;1991;vol197:pg209-220. 

18. Mazor R,Shurtz,Swirskir,Farah R,Kristol B,Shapiro G, 
Dorlechter F,Cohen Mazor M,Meilin E,Tamaras S,Sela 
S;Pmnl constitutes a possible link betweeninfection and 
oxidative stress in diabetic and hyperlipidemic patients.; 
Atherocslerosis;2008 April;!97(2);937-943. 

19. Urberg M and Zemel M B, Evidence for synergism 
between Cr and nicotinic acid in the control of glucose 
tolerance in elderly humans. Metabolism 
;1987;vol36:pg896. 

20. Pote M S, Noronhn J M and Keshvan V, An 
annatherogenic role of folic acid in experimental 
diabetes. Jr. Clin. Biol. And Nutr.;1985;vol18(3):pg157. 

21. Kautsikos D and Agroyannis B, Biotin for diabetic 
peripherial neuropathy.Biomedicine and 
Pharmacotherapy ;1990;vol4(10):pg511. 

22. Erikson J and Kohvakka A, Magnesium and ascorbic acid 
supplementation in diabetes mellitus. Annals of Nutrition 
and Metabolism; 1995;vol39(4):pg217-233,  

23. Paolisso G, Diamore A and Ealibi V, Plasma vit. C 
affects glucose homeostasis in healthy subjects and 
NIDDM. Am. Jr. of Physiology;1994; 266(2p+1)E: 
pg261-128, 1994 

24. Caballero B, Vit. E improves the action of insulin. 
Nutrition Reviews;1993;vol; 51:pg339-340,. 

25. Reaven P D, Herold D A and Barnett J, Effects of vit. E 
on susceptibility of LDL and LDL subfractions to 
oxidation and on protein glycation in NIDDM. Diabetes 
Care; 1995;vol18(6):pg 807-816. 

26. Holecek V, Racek J and Jerabek Z, Administration of 
multivitamin combinations and trace elements in 
diabetes. Casopis Lekaru Ceskych;1095;vol134(3):pg 80-
83. 

27. Anderson R A, Cromium, glucose tolerance and diabetes. 
Biological Trace Element Research; 1992;vol32: pg.19-
24. 

28. Abraham A S and Brook B A, The effects of Chromium 
supplementation on serum glucose and lipids in patients 
with and without non-insulin dependent diabetes. 
Metabolism;1992;vol; 41:pg768-771. 

29. Jeejeebhoy K N, Chu R S and Marliss E B, Chromium 
deficiency, glucose intolerance and neuropathy reversed 
by chromium supplementation. Am. J. Clin. 
Nutr.;1977;vol 30:pg531-538. 

30. Wangemann M, Seizer A and Leitzmann C, 
Recommendations on the dietary allowance of 
magnesium. Magnessium Buletin; 1995;17(3): pg79-85. 

31. Honnorat T and Acconunott I M, Effects of diabetic type 
and treatment on Zinc status in diabetes mellitus. 
Biological Trace Element Res.; 1992;vol32:312-316. 

32. Faure P, Roussei A and Coudray c, Zinc and insulin 
sensitivity. Biological Trace Element Res.;1995 
vol32:pg305-310. 

33. Faure P, Be. Hamou P and Perard A, Lipid peroxidation 
in IDDM with early retinal degenerative lesions: effect of 
an oral Zn supplementation. Eur.J. Clin. Nutr.;1995;vol 
49:pg282-288. 

34. Minami T, Ichii M and Okazaki Y, Renal changes of 
streptozotocin induced diabetic rats and a low Zinc diet. 
Renal Failure;1995;vol 17:pg3463-3489. 

35. Rizzo MR, Abbatecola AM, Barbieri M, Vietri MT, 
Cioffi M, Grella R, Molinari A, Forsey R, Powell J, 
Paolisso G. Evidence for anti-inflammatory effects of 
combined administration of vitamin E and C in older 
persons with impaired fasting glucose: impact on insulin 
action. J Am Coll Nutr. 2008 Aug;27(4):505-11. 

 


