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Abstract

Introduction: Markers of inflammation and oxidative stress like C Reactive Protein and Malondialdehyde may provide

information about risk of developing Type II DM, cardiovascular disease and hypertension in future in patients of
Gestational diabetes mellitus. Serum C Reactive Protein and serum MDA level were estimated in sixty patients of
gestational diabetes mellitus admitted in obstetrics and gynecology department of G.M.C., Nagpur and sixty normal
healthy pregnant controls. The result of the study showed that serum C Reactive Protein and Malondialdehyde levels
were increased significantly in the gestational diabetes mellitus group compared to the normal pregnant group.
Furthermore when levels of serum C Reactive Protein and Malondialdehyde were correlated with the fasting and post
meal blood glucose in gestational diabetes mellitus patients, significant positive correlation was observed.
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INTRODUCTION

Gestational diabetes mellitus (GDM) refers to any degree
of glucose intolerance with onset or first recognition
during pregnancy. Indian women are more likely to
develop GDM compared to Caucasian women'. A recent
meta-analysis reported that pregnant women with GDM
have a sevenfold increased risk of developing type 2
diabetes mellitus compared to women who did not have
diabetes mellitus during their pregnancy’. When action is
taken through lifestyle modifications or pharmaceutical
intervention, studies have shown that it is possible to
prevent or delay the onset of type 2 diabetes mellitus in
high-risk individuals including women with a history of
GDM™*™. Addressing GDM thus constitutes a window of
opportunity for early intervention and reduction of the

future burden of type 2 diabetes. In addition to the
increased risk of developing type II diabetes mellitus,
there are other reasons for addressing GDM. These
include elevated risk of adverse pregnancy outcomes,
including maternal- and peri-natal mortality, obstructed
labour, spontaneous abortion, congenital abnormalities
and macrosomia’. GDM is characterized by impaired
glucose homeostasis and insulin resistance. The increase
in blood glucose levels induce oxidative stress and
decrease antioxidant defences. Possible source of
oxidative stress and damage to protein in diabetes include
free radicals which are generated by auto oxidation of
unsaturated lipids in plasma and membrane proteins®. C-
reactive protein (CRP) is a normal plasma protein. In
patients of Gestational Diabetes Mellitus (GDM), the rise
of serum CRP level can predict the risk of type II diabetes
later in life’. The oxidative stress in GDM lead to lipid
peroxidation. The level of lipid peroxidation can be
estimated by measuring serum MDA (Malondialdehyde)
level. MDA is formed by fatty acids which have three or
more double bonds®. In India very few studies have been
done about the biochemical markers for gestational
diabetes mellitus, especially with respect to inflammation
and oxidative stress. So far data available regarding pro-
oxidant status in gestational diabetes is insufficient.
Hence this study was designed to compare the blood level
of CRP (C-reactive protein) and MDA
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(Malondialdehyde) in gestational diabetes mellitus and
normal pregnant women.

MATERIALS AND METHODS

The present study was conducted in the department of
Biochemistry of Government Medical College, Nagpur
for duration of one and half years.

Diagnosis: Diagnosis of GDM was based on the
recommendations of Fourth International Workshop-
Conference on Gestational Diabetes which adopts the
Carpenter-Coustan criteria’.

Table 1
Timing of Plasma Glucose(mg/dl) Carpenter and
measurement Coustan Criteria(1982)
Fasting 95
One hour 180
Two hour 155
Three hour 140

Gestational diabetes is diagnosed when any two values
are met or exceeded. Hospital based cross sectional study
with comparison groups. Sixty gestational diabetes
mellitus patients and sixty healthy pregnant women.

Inclusion criteria

Gestational diabetic pregnant women above 20 weeks of
gestation, nullipara were taken as cases, normal pregnant
women above 20 weeks of gestation were taken as
controls.

Exclusion criteria

Multiple  gestations, Long term medical/surgical
conditions that may affect glucose metabolism such as
post pancreatectomy, acromegaly and hyperthyroidism.
Long term intake of medications that may affect glucose
metabolism such as steroids, B-adrenergic agonists and
antipsychotic drugs. Previous history of hypertension,
diabetes mellitus, dyslipidemia. Women having addiction
of alcohol, nicotine. Acute febrile illness, presence of
infection, chronic illness like malignancy, inflammatory
disorders, recent (less than three months) history of major
trauma, surgery or burns.

Collection of blood sample

About 8ml of blood from each patient was collected after
an overnight fast (after 12 hours) by venipuncture, 4ml of
it is collected in clean plain bulb and remaining in the
EDTA and fluoride bulb. Blood was allowed to clot.
Serum was then separated by centrifugation.

Table 2
Sr.
Parameter Method
No.
1 Blood sugar Glucose Oxidase and Peroxidase- End point (Enzymatic method)[10]
2 C Reactive Protein Immuno-turbidimetric method[11]
3 Serum malondialdehyde Kei- Satoh method[12]

Statistical analysis

All the values were expressed as mean + SD. p value<(0.05 was considered as statistically significant, that<0.001 was
considered as highly significant. Pearson’s correlation coefficient (r) was calculated to assess the correlation between
biochemical parameters and the blood glucose. Data was analyzed using STATA version 10.0 software.

RESULT

Mean age and gestational age between

the gestational

diabetic cases and healthy pregnant controls

were not significantly different. While body mass index between cases and controls was significantly different.

Table 3:
Parameter Cases (n=60) Controls (n=60) p-value Significance
Age (years) 23.78 £2.76 23.21+3.00 0.28 Non-Significant
Gestational Age (weeks) 31.88+2.87 32.86+2.84 0.06 Non-Significant
BMI (kg/m2) 26.06 +3.43 22.95+2.12 <0.001 Highly Significant

Biochemical parameters

C Reactive Protein and serum MDA level were increased statistically highly significantly in gestational diabetic patients

as compared to healthy pregnant controls.

Table 4:
Parameter Cases (n=60) Controls (n=60) p-value Significance
Fasting Blood glucose 121.23 £ 20.44 83.63+5.81 <0.001 Highly significant
Post meal blood glucose 226.48 + 14.00 110.71+7.74 <0.001 Highly significant
CRP(mg/L) 8.46 £ 0.50 5.36+0.19 <0.0001 Highly significant
MDA (nmol/ gm Hb) 3.34+£0.39 2.78+£0.12 <0.0001 Highly significant
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increased in insulin resistance syndrome™. Also the

Correlation

When serum C - reactive protein and malondialdehyde
levels were correlated independently with fasting blood
glucose and post-meal blood glucose, a significant
positive correlation was obtained.

Table 5:

underlying pathogenic mechanism for GDM is similar to
that of T2DM and it has shown that there is higher CRP
level in patients of T2DM?".

As stated earlier there is increase in oxidative stress in
GDM which causes lipid peroxidation. Hence, MDA, a
marker of lipid per-oxidation helps to measure the overall

Parameter Fasting blood glucose Post meal blood glucose

oxidative stress. In our study we found that MDA level

€ Reactive protein was significantly higher in cases of gestational diabetes

Malondialdehyde

r=0.6234; p=<0.0001
r =0.9360; p=<0.0001

r=0.6242; p=<0.0001
r=0.9272; p=<0.0001

where r - Karl Pearson correlation Co-efficient (-1 to +1).
p<0.05= statistically significant; p<0.001= highly
significant.

DISCUSSION

The present study was undertaken to compare the serum
C-reactive protein and malondialdehyde level in patients
of gestational diabetes and normal pregnant women. The
study group and the control group were comparable with
each other in respect to demographic parameters and
anthropometric parameters. In the present study mean
BMI was significantly more in GDM group compared to
controls.

In our study we found that serum CRP was significantly
higher in cases of gestational diabetes mellitus as
compared to controls (p<0.001). Our study was in
accordance with the findings of Xiahong Li et al (2007)",
Liu T. ef al (2012)'* and Simin Rota et al (2005)". In
their study they found that serum CRP level was higher in
the women with gestational diabetes mellitus as compared
to normal pregnant women. Qiu C et al (2004)'° and
Myles Wolf et al (2003)’ also found that CRP was higher
in patients of gestational diabetes mellitus compared to
normal pregnant women. In the patients of GDM, there is
increased expression of genes for chronic stress and
inflammatory pathwa?ls. This leads to increase in
production of CRP'. In GDM, TNF-o another
inflammatory marker was found to be strongest predictor
of insulin resistance in pregnancy'®. This TNF-a is
responsible for production and release of CRP from the
liver'”. GDM show features of insulin resistance and it
has been proved by many studies that CRP level is
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mellitus as compared to controls (p<0. 001). Our study
was in accordance with the findings of Lalita Chaudhary
et al (2002)° and Mohd Suhail ez al (2012)** with respect
to MDA level. In their study, they found that MDA level
is significantly higher in the women with gestational
diabetes mellitus as compared to normal pregnant
women. Surapaneni K M et al (2007)”,. Kamath U er al
(1998)** and Adetunji O ef al (2013)* demonstrated that
serum MDA level was significantly higher in GDM
compared normal pregnant women. The reasons quoted
for the elevation of MDA in GDM: - In normal
pregnancy, there is an increase of lipid peroxidation
products in serum with advancing gestation, which is
balanced by an adequate antioxidative response’. In
GDM, the increased blood glucose levels causes auto-
oxidation of unsaturated lipids in plasma and membrane
proteins which is responsible for generation of free
radicals. So this cycle of tissue damage and cell death,
leading to increased free radical production and
compromised free radical scavenger system continues
which further exaggerates the oxidative stress. This
ultimately leads to increase in erythrocyte MDA level in
GDM. Also the abnormalities in the regulation of
peroxide might result in establishment of disease like
diabetes as well as its long-term complications®.

CONCLUSION

It has been convincingly demonstrated that GDM occurs
as a result of a combination of insulin resistance and
decreased insulin secretion. It is a hypothesis that GDM
may be a systemic inflammation mediated by cytokine,
similar to immune disease. A new research reports that C-
reactive protein (CRP) as an inflammatory factor is
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associated strictly with the physiology and pathology of
pregnancy, and the rise of serum CRP level can provide
related theoretical basis for them'®. Pregnancy is itself is a
condition associated with increase in oxidative stress, but
this is balanced by adequate anti-oxidant responses”®. The
anti-oxidant defense system is also depleted in gestational
diabetes. This creates an imbalance in the pro-oxidant
status and antioxidant status leading to an increased
generation of end products of lipid peroxidation like
malondialdehyde. There are not many bio-markers for
detecting occurrence of gestational diabetes and related
complications, especially in the early stages. Markers of
inflammation and oxidative stress may provide additional
information about risk of developing cardiovascular
disease and hypertension in future and this may provide
new attractive targets for drug development. Thus further
exhaustive studies are required for better understanding of
gestational diabetes mellitus

REFERENCES

1. Dornhost A, Paterson CM, Nicholls, JS et al. High
prevalence of GDM in women from ethnic minority
groups. Diabetic Med.1992; 9:820-2.

2. Bellamy L, Casas JP, Hingorani AD, Williams D. Type 2
diabetes mellitus after gestational diabetes: a systematic
review and meta-analysis. Lancet. 2009 May 23;
373(9677):1773-9.

3. Knowler WC, Barrett-Connor E, Fowler SE, Hamman
RF, Lachin JM, Walker EA, et al. Reduction in the
incidence of type 2 diabetes with lifestyle intervention or
metformin. N Engl J Med. 2002 Feb 7; 346(6):393-403.

4. Knowler WC, Fowler SE, Hamman RF, Christophi CA,
Hoffman HJ, Brenneman AT, et al. 10-year follow-up of
diabetes incidence and weight loss in the Diabetes
Prevention Program Outcomes Study. Lancet. 2009 Nov
14; 374(9702):1677-86.

5. World Diabetes Foundation, Global Alliance for
Women's Health. Diabetes, Women, and Development:
meeting summary, expert recommendations for policy
action, conclusions, and follow-up actions. International
Journal of Gynecology and Obstetrics. 2009; 104(1):46-
50.

6. Chaudhari L, Tandon OP, Vaney N, Agrawal N. Lipid
peroxidation and antioxidant enzymes in gestational
diabetics. Indian J Physiol Pharmacol. 2003; 47 (4): 441-
6.

7.  Wolf M, Sauk J, Shah A, Smirnakis KV, Jimenez-Kimble
R, Ecker JL et al. Inflammation and Glucose Intolerance:
A prospective study of gestational diabetes mellitus.
Diabetes Care. 2004; 27:21-7.

8. Shils ME, Olson JA, Shike M, Ross AC. Modern
nutrition in health and diseases. 9
th edition.1998: 79-80, 471-472.

9. ADA. Standards of medical care in diabetes-2006.
Diabetes Care. 2006; 29(suppl 1):S4-S42.

10. Glucose reagent set (Kit insert). Jalgaon (India): Nirmal

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Labortories; 2009.

CRP reagent kit (Kit insert). Navsari (India): Beacon
Diagnosticsn Pvt. Ltd.

Kei Satoh. Serum lipid peroxide in cerebrovascular
disorder determined by a new colorimetric method.
Clinica chemica Acta. (1978); 90: 37-43.

Li X, Lu X. Study on correlation between C-reactive
protein and gestational diabetes mellitus. J Nanjing Med
Univ. 2007; 21(6):382-5.

Liu T, Fang Z, Yang D, Liu Q. Correlation between the
inflammatory factors and adipocytokines with gestational
diabetes mellitus and their change in puerperium.
Zhonghua Fu Chan Ke Za Zhi. 2012 Jun; 47(6):436-9.
Rota S, Yildirim B, Kaleli B, Aybek H, Duma K,
Kaptanoglu B. C-Reactive Protein Levels in Non-Obese
Pregnant Women with Gestational Diabetes. Tohoku J
Exp Med. 2005; 206:341-5.

Qiu C, Sorensen TK, Luthy DA, Williams MA. A
prospective study of maternal serum C-reactive protein
(CRP) concentrations and risk of gestational diabetes
mellitus. Paediatr Perinat Epidemiol. 2004 Sep;
18(5):377-84.

Radaelli T, Varastehpour A, Catalano P, Mouzon SH.
Diabetes. 2003; 52:2951-8.

Kirwan JP, Mouzon SH, Lapercq, Challier J, Huston L,
Friedman J et al. TNF-Isa Predictor of Insulin Resistance
in Human Pregnancy. JULY 2002. DIABETES, VOL.
51:2207-13.

Retnakaran R, Hanley AJ, Raif N, Connelly PW, Sermer
M, Zinman B. CReactive Protein and Gestational
diabetes: The Central Role of Maternal Obesity. J Clin
Endocrinol Metab. 2003; 88(8):3507- 12

Frohlich M, Emhof A, Berg G, Hutchinson W, Pepys M,
Boeing H, Muche R. Association Between C-Reactive
Protein and Features of the Metabolic Syndrome. 2000.
Diabetes Care 23:1835-39.

Pradhan M A, Mansoon JE, Rifai N, Buring J E, Ridker,
PM. C- Reactive Protein, Interleukin-6, and risk of
developing type 2 diabetes
mellitus.2001.JAMA;286:327-34.

Suhail M, Patil S, Khan S, Siddiqui S. Antioxidant
Vitamins and Lipoperoxidation in Non-pregnant,
Pregnant, and Gestational Diabetic Women: Erythrocytes
Osmotic Fragility Profiles. 2010. J Clin Med Res;
2(6):266-273.

Surapaneni KM. Oxidant-antioxidant status in gestational
diabetes patients. J Clin Diagn Res. 2007 Aug; 4:235-8.
Kamath U, Rao G, Raghothama C, Rai L, Rao P.
Erythrocyte indicators of oxidative stress in gestational
diabetes. Acta Paediatr. 1998 Jun; 87(6):676-9.

Adeniji AO, Oparinde DP. The profiles of lipid
peroxidation and antioxidant activities in gestational
diabetes mellitus and normal pregnancies in Nigerian
population. Open J Obstet Gynecol. 2013; 3:472-6.
Maitra S, Anitha M, Praveen S, Suresh SK, Vishwanath
HL. A Study of Oxidative Stress In Gestational Diabetes
Mellitus: An Observational Study at A Tertiary Centre.
Asian J Med Res. 2012 Feb; 1(1):17-21.

International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 21, Issue 1, 2016 Page 16



