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effect on the maturation of sperm cells resulting in increased 
sperm abnormality. Such abnormality was not observed with 
A. spinosus administration. The absence of such abnormality 
in combination dosing implicates the sperm protective activity 
of A. spinosus. An average number of implantation sites in 
the A. precatorius treated group after mating with the treated 
male rats markedly were declined, which is consistent with 
the effects of ethanolic extract of A. precatorius,[6] it is more 
plausible that the sperm were unable to reach and fertilize the 
released ova due to compromised sperm motility, viability, 
and/or morphology. Although the study was planned to study 
the effect of combination on fertility, however the results 
contradict the assumptions.

Elevation of SGPT and SGOT levels are indicative of liver 
toxicity, the normalization of which, in A. precatorius treatment 
by A. spinosus, indicates its protective activity. This study 
suggests that A. precatorius has sperm toxic effects while 
A. spinosus prevents the cell death, it could improve sperm 
performance, even at a low dose. A. spinosus was observed 
to have no negative effect on fertility of male rats; however, 
it normalized the infertility caused due to A. precatorius and 
also the alteration of the biochemical parameters induced by 
A. precatorius treatment, indicating its role in minimizing 
toxicity. The possibility of adverse effects cannot be eliminated 
since Abrus has not been applicable as a drug except being 
reported for usefulness in reducing male fertility. Although 
the results are preliminary, the normalization of biochemical 
parameters by Amaranthus indicates usefulness of combination 
during toxicity of A. precatorius. This apparent reinforcement 
of action may be a possible means of avoiding undesirable 

Table 2: Effect of Abrus precatorius withdrawal 
and Amaranthus spinosus combination on 
male rats

Control Combination Abrus 
precatorius 
withdrawal

Body weight variation 11.0 ± 3.67 26.00 ± 1.29** 10.13 ± 2.83

GSI (×10-2) 1.07 ± 0.06 1.15 ± 0.09 1.07 ± 0.08

DSP (×10]6) per ml 0.41 ± 0.01 0.40 ± 0.01 0.36 ± 0.02

ESR (×106) per ml 42.16 ± 4.31 41.02 ± 3.66 40.24 ± 2.79

Sperm viability (%) 65.50 ± 1.75 63.00 ± 1.35 61.25 ± 0.94

Sperm motilitya (%) 40 40 35**
Sperm abnormality 
(%)

17.25 ± 1.31 17.50 ± 0.06 19.50 ± 0.04

Average number of 
implantations

13.75 ± 0.87 12.50 ± 0.64 11.74 ± 0.47

SGPT 51.75 ± 2.17 53.25 ± 1.54 61.50 ± 2.78*

SGOT 131.5 ± 2.17 53.25 ± 1.54 61.50 ± 2.78**

Total cholesterol 99.23 ± 2.57 87.30 ± 1.57** 79.70 ± 1.37***

Total proteins 6.27 ± 0.50 6.85 ± 0.20 6.30 ± 0.56
aAdjusted to next fifth integer; Results are expressed as mean ± SEM, n = 4, 
analyzed by one-way ANOVA followed by Dunett’s test. **P < 0.01 when 
compared with the control.

side effects produced by A. precatorius which induces male 
infertility.
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A prescription survey 
in diabetes assessing 

metformin use in a tertiary 
care hospital in Eastern 

India

Sir,
Approximately 197 million people worldwide have diabetes 
mellitus, most commonly because of obesity and the 
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associated metabolic syndrome. This number is expected to 
increase to 420 million by 2025.[1] India sadly is emerging 
as a world leader in diabetes prevalence and currently has 
40.9 million patients – a number that is expected to rise to 
69.9 million by 2025.[2]

The mechanisms by which metformin exerts  i ts 
antihyperglycemic effects on type 2 diabetes are still not 
entirely clear; however, its major action in patients with 
diabetes is to decrease hepatic glucose output, primarily 
by decreasing gluconeogenesis, but it may also, as a lesser 
effect, increase glucose uptake by skeletal muscles. The 
changes are more prominent in diabetic than non-diabetic 
individuals showing that metformin has enhanced action in 
the hyperglycemic state.[3]

We undertook this cross-sectional study to determine the status 
of metformin use among endocrinologists in a tertiary care 
hospital set-up of Eastern India for diabetes management. We 
randomly selected prescriptions from the patients suffering 
from diabetes mellitus as the primary complaint over a period 
of 3 months. The prescriptions for diabetes patients of either 
sex with age less than 90 years were included in the study.

A total of 380 prescriptions were selected. The mean age of the 
patients was 47.25 years (SD 12.17 years). It was noted that 
the fasting blood glucose (FBG) level was unavailable in 139 
patients. Of the remaining 241 patients, 47 patients had a fasting 
blood sugar level less than 100 mg/dl, i.e. normal. Diagnosis was 
more often than not based on postprandial blood sugar (PPBS) 
in these cases. Based on the FBG, 26 (of 241 patients) and based 
on PPBS, 93 (of 349 patients) were deemed to be prediabetic 
(FPG 100–125 mg/dl and PPBS 140–199 mg/dl).

In the studied 380 prescriptions, a total of 680 drugs were 
prescribed at a rate of 1.79 antidiabetic agents per prescription. 

Metformin was prescribed in 304 prescriptions. It was the highest 
prescribed antidiabetic drug among hospital prescriptions (80% 
prescriptions). The reasons for not prescribing metformin 
included pregnancy, intolerance and lack of compliance, and 
lifestyle modifications. While some patients were intolerant 
to metformin manifesting as gastrointestinal intolerance, there 
were others who complained of difficulty in swallowing the 
large metformin tablets.

There were 200 prescriptions that contained a single 
antidiabetic agent. Of these most comprised of insulin alone. 
However, metformin ranked as the second common drug 
prescribed as monotherapy in diabetes making up 52% of 
all prescriptions. In two-drug combination therapy, the most 
common component of drug was metformin. It was a common 
accompaniment in 92 out of 113 cases. Glimepiride was chosen 
most frequently along with metformin (38.94%) cases followed 
by a thiazolidinediones (22.12%), and insulin (10.62%).

The most common three-drug combinations used included 
metformin, glimepiride, and a thiazolidinedione in 59.23% 
cases. The second most common three-drug combination 
included insulin, metformin, and a thiazolidinedione in 
25.24%. These two combinations comprised the bulk of the 
three-drug combinations in 84.47% and metformin formed a 
part of all these prescriptions.

Of all the prescriptions, only 11 cases were prescribed four 
antidiabetic drugs. These included a combination of metformin, 
glimepiride, insulin, and a thiazolidinedione.

Figure 1 shows the drug therapy inclusive of metformin based 
on an assessment of PPBS. It shows that a substantial number 
of patients who were diabetic and prediabetic were prescribed 
regimens that included metformin.

Figure 1: The drug therapy based on assessment of postprandial blood sugar (PPBS). Group 1: metformin alone; Group 2: metformin + glimepiride; 
Group 3: metformin + glimepiride + a thiazolidinedione; Group 4: metformin + a thiazolidinedione; Group 5: metformin + glimepiride + insulin + 
thiazolidinedione.
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Among the 380 prescriptions, 149 were of recent onset 
(0–2 months). In this group, the prediabetic patients known 
as a category of increased risk were prescribed mostly calorie 
restrictions and exercise. However, in those patients who 
received medications metformin was the commonest agent. 
Figure 2 shows the pattern of metformin-based regimens used 
among prediabetic patients.

To the best of our knowledge, there have been no known 
prescription surveys that explored the extent of use of 
metformin in diabetes management. We found that metformin 
was commonly prescribed as monotherapy and also the 
commonest additive to two, three, and even four drug based 
regimens.

Prediabetes or impaired glucose tolerance is the precursor 
of diabetes. Around 70% of the people with pre-diabetes go 
on to develop type 2 diabetes. The risk for cardiovascular 
disease likely starts in the prediabetes stage. Subjects with 
impaired fasting glucose or IFG have been demonstrated 
to have an increased risk for macrovascular disease, in a 
variety of population-based studies.[4] Meta-analysis of 
randomized controlled trials shows metformin to improve 
weight, lipid profiles and insulin resistance, and reduce new-
onset diabetes by 40% in patients at risk of diabetes.[5] In 
our study, we noted a substantial percentage of prediabetics 
was treated with metformin when drug therapy was initiated. 
In general, most prediabetics were prescribed lifestyle 
modifications in our study. A latest literature review also 
showed that high dose of regular metformin in prediabetics 
could be beneficial in preventing onset of diabetes. The NNT 
(number needed to treat) from this meta-analysis was 7–14 
for treatment over 3 years.[6]

We conclude that metformin is and ought to be the cornerstone 
of therapy in these cases.

Figure 2: The pattern of metformin-based regimens used among prediabetic patients. Group 1: metformin alone; Group 2: metformin + glimepiride; 
Group 3: metformin + glimepiride + a thiazolidinedione; Group 4: metformin + a thiazolidinedione.

ACKNOWLEDGMENTS

The authors would like to thank the Staff of Department of 
Endocrinology, Nilratan Sircar Medical College and Hospital.

Manab Nandy, Ananya Mandal1, Samar Banerjee2, 
Krishnangshu Ray3

Department of Pharmacology, National Medical College and 
Hospital, 1Department of Pharmacology, Nil Ratan Sircar 

Medical College and Hospital, 2Department of General Medicine, 
Vivekananda Institute of Medical Sciences and Ramakrishna 

Mission Seva Pratisthan, 3School of Tropical Medicine, Kolkata, 
West Bengal, India

Address for correspondence: 
Ananya Mandal, 41B, Dr. G.S. Bose Road, Kolkata 700 039, 

West Bengal, India. E-mail: drananyamandal@gmail.com

REFERENCES

1. Hossain P, Kawar B, Nahas ME. Obesity and Diabetes in the Developing 
World- A Growing Challenge. N Engl J Med 2007;3:213-5.

2. Mohan V, Sandeep S, Deepa R, Shah B, Varghese C. Epidemiology of type 2 
Diabetes: Indian scenario. Indian J Med Res 2007;125:217-30. 

3. Klip A, Leiter LA. Cellular mechanism of Metformin. Diabetes Care 
1990;13:696-704.

4. Cheng D. Prevalence, predisposition and prevention of type II diabetes. Nutr 
Metab 2005;29:1-12.

5. Salpeter SR, Buckley NS, Kahn JA, Salpeter EE. Meta-analysis: Metformin 
Treatment in Persons at Risk for Diabetes Mellitus. Am J Med 2008;121:149-57.

6. Lily M, Godwin M. treating prediabetes with Metformin: A systematic 
review and meta-analysis. Can Fam Physician 2009;55:363-9.

Access this article online
Quick Response Code:

Website: 
www.jpharmacol.com

DOI: 
10.4103/0976-500X.99444


