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RAISED SERUM TNF-ALPHA, BLOOD SUGAR AND URIC ACID IN
PREECLAMPSIA IN THIRD TRIMESTER OF PREGNANCY

Gulati R
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ABSTRACT

In preeclapsia, insulin resistance occurs but the exact cause is unknown. It is uncertain whether women
destined to develop preeclampsia have preexisting insulin resistance or it isacquired with the development
of the disease. Fasting blood samples were collected from 10 normal control pregnant women and from 30
cases of preeclampsia in the third trimester of pregnancy to measure circulating level of glucose, uric acid
and tumor necrosisfactor-alpha (TNF) concentrations. Preeclampsia was diagnosed as per standard guide-
line adapted from national high blood pressure education program working group. In control group (n=10)
mean age was 25+ 3.71 year s, mean sugar level was 86.73£13.06 mg/dl, uric acid level was 3.25£0.59 mg/dl
and TNF-alphalevel was9.931+9.56 pg/dl. In preeclapsiagroup mean agewas 25.561+3.96 year s, mean sugar
level was 93.46+18.6 mg/dl, uric acid was 6.00+1.64 mg/dl and TNF-alpha level was 67.66+61.83 pg/dl.
Satigtical analysisdoneusing Kruskal Wallis stest showed significantly raised levelsof TNF-alpha (p<0.001),
uric acid (p<0.001) and blood sugar (p=0.201) in preeclampsia cases. In preeclampsia there was positive
significant correationsof raised TNF-alphawith uricacid (p<0.005). Spear man'stest for correlation showed
positive correlation of TNF-alphawith blood sugar (p<0.043) in cases of preeclampsia. Thefindings suggest
theinvolvement of cytokines(TNF-alpha) in preeclampsiaand may havearolein gestational diabetesmellitus
and insulin resistance. In the present study, there was positive association of raised level of TNF-alphawith
blood sugar / and uric acid levels.
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INTRODUCTION

TNF-alphacytokineisal7kd peptide, soluble mediator of cel-
lular immunity. One postul ated mechanism for devel opment of
preeclampsia involves abnormal activation of immune system
against fetal allograft.* TNF-alpha may cause tissue damage
either directly through activation of protease, collagenase and
phospholipase A2 or through oxidant radicals.? Pathologically
secreted TNF—al pha directly damages the vascul ar endothelial
cells, reducesregional blood flow, causes occlusion of vessels
and increases endothelial permeability.® Endothelial cell injury
after TNF—alpha mediated activation of immune system may
result in secretion of vasoactive substances and increasein vas-
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cular permeability and intravascular coagulation.* The devel-
opment of preeclampsia in patients with gestational diabetes
mellitus has been reported.> In preeclamptic women, plasma
insulin fasting insulin resistance Index (FIRI), calculated from
fasting insulin and glucose concentration have been found sig-
nificantly higher than the baseline value from 20 and 24 weeks
respectively.®

Therelationship of TNF-alphain preeclampsiaand gestational
diabetes mellitusis still unclear. The present study was under-
taken to study therole of TNF-alphain pathophysiology of preg-
nancy induced hypertension.
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MATERIAL AND METHOD

Selection of cases

Clinically diagnosed cases of preeclampsia (n=30) aged be-
tween 20 to 40 years, in third trimester of pregnancy were se-
lected from in and out patient departments of Obstetric and
Gynaecology, Jawaharlal Nehru medical college, Aligarh Mus-
limUniversity. The caseswere selected as per guideline adapted
from national high blood pressure education program working
group report on high blood pressurein pregnancy.” Normal preg-
nant women in third trimester of pregnancy (n=10) were taken
as control. Informed consent was obtained from all the partici-
pants and collecting of samples was not in a random fashion
but with full purposiveness.

Exclusion criteria

Women with cardiac, hepatic and renal diseases were not in-
cluded in the study. Similarly patients with past history of hy-
pertension, metabolic disorderslike diabetesmellitus, lipid dis-
orders were excluded from the study.

Blood Sample collection

10 ml of venous blood was collected and serum was separated
and stored at —20°C until required for measurement of TNF-al-
pha. Serum uric acid and blood sugar were analyzed in afreshly-
collected serum. Uric acid was analyzed by phophotungstate
method. Serum TNF- apha was analyzed by the ELISA tech-
nique using a kit (Diclone kit, France). Fasting blood sugar was
assayed as per the standard glucose oxidase method.

Estimation of TNF- alpha
The TNF-alpha kit is a solid phase sandwich enzyme linked
immunosorbant assay. A monoclonal antibody specific for TNF-

alpha has been coated on the well of microtitre strips and sam-
ples, including standards of known. The TNF-alphaconcentra-
tion of control and unknown were pipette into the wells. Dur-
ing thefirstincubation, the TNF-a phaantigen and abiotinylated
monoclonal antibody specific for TNF- alpha were simultane-
oudly incubated. After washing, the enzyme streptoverdin per-
oxidase was added. After incubation and washing, to remove
all the unbound enzyme, a substrate solution which acts on
bound enzyme was added to induce a col ored reaction product.
Theintensity of this colored product was directly proportional
to the concentration of TNF-alpha present.

Satigtical analysis

The datawere analysed by non-parametric Krushal Wallistest.
Correlationsamong blood sugar, uric acid and TNF a phawere
calculated using Spearman’stest for cases (n=30) and controls
(n=10).

RESULT

The groups were comparable in age (control 25+3.71 years
versus cases 25.5613.96 years). The mean levels of blood sugar,
uric acid and TNF-alpha levels were 86.73+13.06 mg/dl,
3.2510.59 mg/dl and 9.319.5 pg/dl respectively in controls
(n=10). Whereas, in cases (n=30) blood sugar, uric acid and
TNF-alpha were 93.46£18.6 mg/dl, 6.00+1.64mg/dl and
67.66+61.83pg/dl respectively. The TNF-alphalevelswere sig-
nificantly higher in preeclampsia than in control (p<0.001).
Similarly, uric acid was also higher in preeclampsia group as
compared to control group (p<0.001). The TNF-al pha showed
significant positive correlation with uric acid (p<0.01) in con-
trols and with blood sugar in cases (p<0.05).

Tablel : Comparison of levels of blood sugar, uric acid and TNF-alpha between cases and control

Variables Control (n=10) Cases (n=30)
Age (years) 25+3.71 25.56+3.91
TNF alphain blood (pg/dl) 9.3+9.56 67.66+61.83* (p<0.001)
Blood sugar (mg/dl) 86.73+13.06 93.46+18.6  (p<0.0201)
Serum uric acid (mg/dl) 3.25+0.59 6.00+1.64* (p<0.0001)

Tablell : Spearman’s correlation among blood sugar, uric acid and TNF alpha Among cases and controls

Variables Correlation Coefficient Sugar TNF-alpha Uric acid
Sugar 1.000 0.229 0.033
Sig. (2-tailed) 0.155 0.839
N 40 40
TNF-apha 0.229 1.000 0.432
Sig. (2-tailed) 0.155 0 0.005
N 40 40
Uric acid 0.033 0.432 1.000
Sig. (2-tailed) 0.839 0.005 0
N 40 40

Test used: Kruskal Wallis Test

JNMA, Apr - Jun, 2005, 44



38 Gulati. Raised serum TNF-alpha, blood sugar and uric acid in preeclampsia ...

DISCUSSION

Theresultsinthe present study showed significant raised levels
of TNF-alpha(p<0.001), uric acid (p<0.0001) and blood sugar
(p<0.201) in preeclamptic women after 28 week of gestation
(3 trimester). Similar studies were done by many researchers
in the past and in recent time. The present study has correlated
blood sugar, uric acid and TNF-alphalevel inthird trimester of
pregnancy. This study not explaining variables such as TNF-
aphalevelsin different gestational period are the limitations
of thisresearch work. Further study could be taken using more
variables. The role of TNF-alpha in gestational diabetes is
unclear as some reported against itsrole in blood sugar” where
as other supported TNF —alpha as cytokine playing role in
raising blood sugar specially in preeclampsia patients.2 Many
studies have shown positive relation of the role of TNF-alpha
in preeclampsia® and the present study also showed positive
correlation with TNF-al phain preeclampsia. Raised TNF alpha
aso correlated positively with blood sugar and uric acid levels
in preeclamptic patients.

The above hypothesis may be due to the role of TNF- aphain
insulin resistance with raised level of fasting insulin index,
calculated fromratio of plasmainsulin level and fasting glucose
level (FIRI).® Insulinresistance precedes clinical onset of disease
has been reported recently by Anim et a 2004. Recent literature
also reported that raised blood sugar seenin gestational diabetes
mellitus (GDM) hasbeen positively correl ated with raised blood
pressure which isa hallmark of preeclampsia. The present study
may have explained the role of cytokine TNF-alpha in patho
physiology of the pregnancy induced hypertension.®

Spearman's correlation test showed raised TNF-alpha having
significant correlation with increased blood glucose (p<0.043)
in preeclamptic cases. Raised uric acid level wasaso significantly
and positively associated with TNF alphalevelsif both case and
control were considered together. The indication may be that
TNF apha as well as uric acid levels in blood are strongly
associated and may have a role in the pathophysiology of the
disease. Hyperuricemia of more than 6mg/dl correlates with
severity of the disease.® A study on 215 hypertensive pregnant
women in their 3 trimester showed hyperuricemia and renal
involvement in preeclampsia’® Ranjan et a showed uric acid
level asone of the parameter used in early diagnosisof pregnancy
induced hypertension.*? Raised levels of uric acid were found to
be associated with twin pregnancy.®®

CONCLUSION
In conclusion this study showed positive association between

TNF-alpha, uric acid and blood sugar levels in preeclamptic
pregnancies. This is a significant finding in the light of

complications of pregnancy induced hypertension.
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