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ABSTRACT
Diabetic Retinopathy is one of the earliest micro vascular complications of diabetes mellitus. Hyperglycemia and duration of diabetes are recognized risk factors for the development of retinopathy. This study was undertaken to know if elevated levels of Lipoprotein (a) [Lp (a)] were present in diabetic subjects who have developed diabetic retinopathy. This Cross-sectional study involved 40 patients with type 2 diabetes mellitus. A detailed examination of the fundus along with laboratory measurements of fasting glucose, lipid profile and Lp(a) was carried out. The average Lp (a) levels in the study group (44.76 mg/dl) was significantly higher than in the control group (17.64 mg/dl; p<0.01). Lp(a) and Low Density Lipoprotein-Cholesterol (LDL-C) were positively correlated(r=0.354) whereas Lp(a) and High Density Lipoprotein-Cholesterol(HDL-C) showed a negative correlation(r= - 0.147) in the diabetic retinopathy group. This finding suggests that increased Lp(a) levels may contribute to the pathogenesis of diabetic retinopathy.

INTRODUCTION
Diabetic retinopathy (DR) is a vascular disorder affecting the microvasculature of the retina (1). Patients with diabetes mellitus are at an increased risk to develop microangiopathy which is clinically manifested as diabetic retinopathy, nephropathy and neuropathy (2). Arteriosclerotic retinopathy involves vessel walls by medial layer hypertrophy, hyalinization in the intima and hyperplasia in the endothelial layer (3).

The retinal arteriole shares similar anatomic and physiological characteristics with cerebral and coronary microcirculation. Therefore retinal microvascular disease may also reflect presence of systemic microvascular disease (4 & 5). The pathogenesis of diabetic retinopathy is not completely understood but established risk factors include poor glycemic control, hypertension, increasing age and duration of diabetes (6).

Oxidative stress on the blood vessel wall and the expression of inflammatory cytokines and cell adhesion molecules are all involved in the progression of diabetic retinopathy (7). Further identification of risk factors and determinants for retinopathy is important to improve the understanding of the disease mechanism and to facilitate new treatments and preventive strategies (8).  Several clinical studies have suggested that dyslipidemia is associated with the initiation and progression of diabetic retinopathy (9). Capillary occlusion is a frequent finding in diabetic retinopathy. High serum Lp(a) levels may play a role in occlusion of retinal capillaries leading to proliferative diabetic retinopathy. (10). 

Lipoprotein (a) [Lp (a)] is present only in humans, old world non-human primates and the European hedgehog (11). The composition of the lipid moiety of Lp(a) is similar to that of Low Density Lipoprotein-Cholesterol (LDL-C). (12). Like LDL each particle of Lp(a) has one molecule of apolipoprotein-B 100 (13).  Lp(a) contains a unique carbohydrate rich protein, apolipoprotein a (apo-a) covalently bound to apo-B 100 through a disulfide bond connecting their C-terminal regions (14-17). Serum Lp(a) concentrations are highly heritable. (18-19). There is analogy between apo-a and plasminogen genes (20). The size of apo- a gene is highly variable resulting in the protein molecular weight ranging from 300 to 800 Kda. (21-22). 

Lp(a) due to its structural similarity with plasminogen, impairs the binding of plasminogen to fibrin leading to inhibition of fibrinolysis, resulting in atherogenesis and thrombogenesis. (23). Relationship of Lp(a) and macrovascular complications has been evaluated by most studies(24,25). The aim of this study is to analyse the levels of Lp(a) in diabetic patients who have developed diabetic retinopathy, which is a microvascular complication.
MATERIALS AND METHODS

This was a cross sectional study involving 40 Type II diabetic patients of both gender. 15 diabetic patients without diabetic retinopathy served as the control group and 25 patients with diabetic retinopathy formed the study group. All patients were diagnosed to have type II diabetes mellitus according to the guidelines proposed by American Diabetes Association (26). The study was approved by the Institutional ethical committee and informed consent was obtained from all the participants.  After 12 hrs of fasting, plasma glucose and serum lipid profile were measured by Beckman Coulter autoanalyser using enzymatic kits. Serum Lp(a) level was measured by immunoturbidometric method by Beckman Coulter autoanalyser. Fundoscopic examination was performed through dilated pupils by an experienced ophthalmologist. The fundus findings were graded as normal retina (NR), non proliferative diabetic retinopathy (NPDR) and proliferative retinopathy (PR).

RESULTS AND DISCUSSION
The total number of samples collected was two hundred and fifty.   The samples from female patients were eighty one and male patients were one hundred and twenty one. Species level identification was done by performing biochemical tests     (VP test, urease test,   and nitrate reduction test, carbohydrate fermentation tests (glucose, lactose, sucrose, mannitol, and maltose).  Among two hundred and fifty samples, two hundred and two samples were positive for the same.   From   two hundred and two samples, 152 were Staphylococcus aureus and 50 were coagulase negative Staphylococci (CONS). Among the 202 samples, one hundred and twenty eight samples were having multidrug resistant Staphylococci (92 Staphylococcus aureus and 36 CONS).  The total number of multidrug resistant Staphylococci in female were fifty nine (59/81) in male were seventy one (71/121) (Table 5.1). The table 5.2 displays the percentage of resistance of Staphylococcal isolates against the eighteen drugs.    

 
The incidence ratio was more in males than in females but the prevalence of multi drug resistant Staphylococci was more in females(72.8%) than in males(58.6%). As far as the second parameter (age group) was concerned, the incidence is higher in age group of 21-40 (50.5%) followed by 41-60 (33.6%).

Antibiograms of both COPS and CONS were performed with 18 antibiotics. Antibiogram of COPS exhibited the following: S. aureus strains from wound were sensitive to linezolid, chloramphenicol, vancomycin, novobiocin, tetracycline, erythromycin, and cotrimoxazole. Urine isolates were sensitive to linezolid, vancomycin, and novobiocin. S. aureus strains from blood were quite strong multi-drug resistant strains and were sensitive only to linezolid and chloramphenicol. Umbilical isolates were found to be sensitive to linezolid, chloramphenicol and novobiocin. Corneal strains were sensitive to linezolid, chloramphenicol, vancomycin, novobiocin, tetracycline and erythromycin. Isolates from burn sepsis were highly multi drug resistant and two of them were resistant to novobiocin. But all of them were sensitive to linezolid. Among CONS, S. epidermidis was found to be a frequent strain (48%). Antibiogram of CONS exhibited the following results. CONS strains isolated from wound, blood and corneal samples, irrespective of their species differences, were found to be sensitive to linezolid, chloramphenicol, vancomycin, and novobiocin. Staphylococcus saprophyticus showed the same pattern except for their resistance against novobiocin. They all were sensitive to ciprofloxacin and linezolid. Umbilical isolates showed sensitive pattern for linezolid, chloramphenicol, and novobiocin. All the strains (both CONS and COPS) showed maximum resistance to penicillin, methicillin, cloxacillin, ceftazidime, cephotaxime and ampicillin. All the strains (both CONS and COPS) were highly sensitive to linezolid and chloramphenicol except for two strains which were resistant to chloramphenicol.

In this study, only S. hominis strains were not multidrug resistant. The total number of strains showing resistance was higher towards amoxycillin, ampicillin, cephazoline, cephalexine, cotrimoxazole, methicillin and penicillin. As the resistance was towards important beta lactam group of antibiotics like amoxycillin, ampicillin, cephazoline, cotrimaxazole, methicillin and penicillin, the recommended drugs for the staphylococcal infections are linezolid, ciprofloxacin, cephataxime, tetracycline and clindamycin. Only two strains of Staphylococcus aureus were resistant to novobiocin. Both these strains were isolated from burn sepsis samples of female patients. From eleven strains of S. saprophyticus, eight were resistant to novobiocin. In this study, the total number of chloramphenicol resistant strains was only two. In a similar study done by Adebola Onanuga, 2011, the resistance was higher towards ampicillin (68.4%) and only two out of 120 samples showed resistance towards chloramphenicol. 
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THE PERCENTAGE OF RESISTANCE TOWARDS DRUGS
	Antibiotics
	% of MDR

	Amoxycillin
 Ampicillin 
Cephazoline
Cephotaxime
Ceftazidime
Cephalexin 
Ciprofloxacin
Cotrimoxazole
Tetracycline
Clindamycin
Cloxacillin
Erythromycin
Methicillin
Penicillin
Vancomycin
Novobiocin
Chloramphenicol
	66.3
79.7
68.8
26.2
59.4
58.9
46.5
54.5
21.8
20.3
44.0
31.1
63.4
80.2
34.1
4.9
0.99


CONCLUSION
The prevalence of multidrug resistant strains of both coagulase positive and negative Staphylococci and their increased frequency of incidence has posed a major threat in treating patients especially with poor immunity. Hence, periodic study of their antibiotic sensitivity pattern is very indispensable. The important feature determined in this study was that all the strains(202) irrespective being multi drug resistant or not, irrespective of their site of infection, age and sex of the patient, were sensitive to linezolid. Linezolid can be recommended as an effective drug against infections caused by both coagulase positive and negative Staphylococci.
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