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ABSTRACT 
Dengue virus infection is a serious health problem infecting 2.5 billion people worldwide. Dengue virus belongs to 
family Flaviviridae, having four serotypes that spread by the bite of infected Aedesmosquitoes. It causes a wide 
spectrum of illness from mild asymptomatic illness to severe fatal dengue haemorrhagic fever/dengue shock 
syndrome (DHF/DSS). The relationship of this country with dengue has been long and intense. The first recorded 
epidemic of clinically dengue like illness occurred at Madras in 1780 and the dengue virus was isolated for the first 
time almost simultaneously in Japan and Calcutta in 1943–1944. After the first virologically proved epidemic of 
dengue fever along the East Coast of India in 1963–1964, it spread to allover the country. The first full-blown 
epidemic of the severe form of the illness, the dengue haemorrhagic fever/ dengue shock syndrome occurred in 
North India in 1996. Aedesaegyptiis the vector for transmission of the disease. Vaccines or antiviral drugs are not 
available for dengue viruses; the only effective way to prevent epidemic dengue fever/dengue haemorrhagic fever 
(DF/DHF) is to control the mosquito vector, Aedesaegypti and prevent its bite. This country has few virus 
laboratories and some of them have done excellent work in the area of molecular epidemiology, immunopathology 
and vaccine development. Selected work done in this country on the problems of dengue is presented here. Dengue 
fever is a re-emergent and challenging public health problem in the world. In this review we will give an overview 
of the infectious DENV and will discuss the viral and host factors that are important in controlling DENV  infection. 
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INTRODUCTION  
Dengue fever is an infectious disease carried by 
mosquitoes and caused by any of four related dengue 
viruses. This disease used to be called "break-bone" 
fever because it sometimes causes severe joint and 
muscle pain that feels like bones are breaking. Health 
experts have known about dengue fever for more 
than 200 years (1). 

Dengue is regarded as one of the most important 
arboviral infections in the world. Dengue fever (DF), 
including its variants, dengue haemorrhagic fever   
(DHF) and dengue shock syndrome (DSS), is caused 
by four antigenically distinct but related dengue 
viruses (DENV-1, DENV-2, DENV-3 and DENV-
4),also known as serotypes, belonging to genus 
Flavivirus, family Flaviviridae(2). 

International Journal of Research in 
Pharmacology & Pharmacotherapeutics 



Shameemunnisa et al / Int. J. of Res. in Pharmacology & Pharmacotherapeutics Vol-4(2) 2015 [276-287] 

 

www.ijrpp.com 

~ 277~ 

DV is a positive-stranded encapsulated RNA virus 
and is composed of three structural protein genes, 
which encode the nucleocapsid or core (C) protein, a 
membrane-associated (M) protein, an enveloped (E) 
glycoprotein and seven non-structural (NS) proteins. 
It is transmitted mainly by Aedes aegypti mosquito 
and also by Ae. albopictus. All four serotypes can 
cause the full spectrum of disease from a subclinical 
infection to a mild self-limiting disease, the dengue 
fever (DF) and a severe disease that may be fatal, the 
dengue haemorrhagic fever/dengue shock syndrome 
(DHF/DSS). The WHO 2009 classification divides 
dengue fever into two groups: uncomplicated and 
severe, though the 1997 WHO classification is still 
widely used. The 1997 classification divided dengue 
into undifferentiated fever, dengue fever (DF), and 
dengue haemorrhagic fever (DHF) (3). 
Dengue virus infection may manifest clinically as 
undifferentiated fever, dengue fever (DF), dengue 
haemorrhagic fever (DHF) or dengue shock 
syndrome (DSS). Renal injury comprising creatinine 
increase, proteinuria, glomerulonephritis, acute 
kidney injury (AKI) and haemolytic uraemic 
syndrome has been reported in dengue patients (4). 
 

MATERIALS AND METHODS 
The present study was carried out in Govt. Hospital 
at Mayiladuthurai, 25 patients were selected for the 
study. The blood samples were collected from the 
patients and biochemical analysis were done. 
Group I :  Indicates Normal individuals 
Group II  : Indicates Dengue patients 
 To determine the Haemoglobin, PCV, Platelets, 

PT 
 To estimate the Serum creatinine, Serum 

bilirubin, SGOT, SGPT 
 To screen the LDH, Serum lactate, INR 
 To estimate the Serum IgG and IgM Antibodies. 
 

1. Estimation of hemoglobin 
Cyanmethamoglobin method by Dacie, 1968 
20 µl of blood was added to 2ml of Drabkin solution. 
Mixed well and allowed to stand for 10 minutes. 
Read the absorbance at 540nm with values was 
expressed as g/dl. Drabkin solution as blank. Read 
the absorbance of the standard in the same way. 
 
 

2. Packed cell volume 
This method was done by karmen et al., 1955  
Oxalated blood was taken and mixed thoroughly by 
repeated   inversion and bill in klintrobes tube up to 
mark. Centrifuged at 2500 r.p.m for 30 minutes. The 
original column of blood in the tube was 100 mm. 
The volume of packed cells could be read directly as 
a percentage. 
 

3. Estimation of platelets 
Direct method by Maspesv, 1955 
Aspirated a little of platelet diluting fluid in to the 
RBC pipette and expel the fluid. Make a dilution of 
blood 1 in 200 with diluting fluid as described in 
RBC count. Keep the counting chamber in a petridish 
containing wet cotton wool. Wait for 10 minutes, 
until the platelets have settled. Count all the platelets   
in the whole finely ruled area red cell using high 
power objective. Platelets are lilac –coloured, 1/7 to 
½ the diameter of RBC and usually oval, rod, or 
comma – shaped. 
 

4. Estimation of PT (Prothrombin time) 
This method was done by Biggs, 1962.  
The reagent vial was maintained at room temperature 
(20 -30° C).Mixed the content of the vial to 
homogenise the suspension completely. Aspirated 
from the reagent vial enough reagent for immediate 
testing requirement in a thoroughly clean and dry test 
tube. (Plastic test tubes are preferred). Prewarm the 
reagent and brought to 37°C before use in test 
procedure (5 - 10 minutes may be required depending 
on the reagent volume to attain 37°C before testing). 
Recap the reagent vial and replace immediately to 2 - 
8 °C. 0.1ml of plasma was added into the tube and 
places the tube in a water bath for 3 to 5 minutes at 
37°C. The tube forcibly added 0.2ml of 
UNIPLASTIN reagent (prewarmed at 37°C for 
atleast 3 minutes) and simultaneously start a stop 
watch. Shake the tube gently to mixed contents. 
Gently till the tube back and forth and stop the stop 
watch as soon as the first fibrin strand was visible 
and the gel/clot formation begins. Recorded the time 
in seconds. Repeat steps 4 -6 for a duplicate test on 
the same sample. The average of the duplicate test 
values. This was prothrombin time (PT). 
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5. Estimation of serum creatinine  
Jaffe's method by Folin, 1991 
0.2ml and 0.4ml of working standard solution were 
pipetted out into two test tubes. 0.1ml of serum was 
taken as the test. The solution in the tubes were made 
upto 2ml of water with blank and added 1ml of picric 
acid reagent and 1ml with NaoH reagent. Then 
allowed to stand for 30minutes.Then the colour was 
developed at measured 500nm. 
 

6. Estimation of bilirubin  
Malloyevetly method by Malloy et al., 1937 
Two test tubes were taken and to placed 0.2 ml of 
serum and 1.8 ml of distilled water. To test added 0.5 
ml of diazoreagent and to the blank added 0.5 ml of 
15% hydrochloric acid, added 2.5 ml of methanol and 
allowed it 10 stand for 30 minutes. The colour  
developed was read at 340 nm For standard curse, 
pipette out  0.2 to 1.0 ml of working standard and the 
volume was made upto 9 of direct bilirubin can be 
determined. 
 

7. Serum glutamate oxalo-acetate 
transaminase  
2,4- Dinitrophenyl  hydrazine  method of King 
(1937) 
 To the  ̎test” tube, 1 ml of buffer substrate and 0.2 ml 
of serum was added, into the test tube. The   ̎ control  ̎
1 ml of buffer substrate was taken. Both the tubes 
were incubated at 37°c for 1 hour. After incubation 
period 0.2 ml of serum was added to the control. 
Standard was prepared by added 0.1-0.5 ml of the 
standard pyruvate and made up to 1 ml with buffer. 1 
ml of the phosphate buffer was taken blank. Two 
drops of aniline citrate reagent were added to all the 
tubes. Mixed and added 0 .1 ml of 2,4- di nitrophenyl 
hydrazine reagent and incubated test tubes at 37°c for 
20 minutes. Then 10 ml of 0.4N sodium hydroxide 
was added and incubated at 37°c for 10 minutes the 
brown colour was developed and read at 530 nm. 
 

8. Estimation of serum glutamate pyruvate 
transaminase 
2, 4- Dinitrophenyl hydrazine method of king  
(1937). 
1ml of substrate was pipetted out in to 2 test tubes. 
The tubes were kept in boiling water bath for few 

minutes at 37°c to on one tube o.2 ml of serum was 
added standard was produced by talking (0.1-0.5 ml) 
of the standard pyruvate and made upto 1 ml with 
phosphate buffer. 1 ml of phosphate buffer was taken 
as blank. To all the tubes two drops of aniline citrate 
reagent was added, mixed  it followed by the addition 
of 2,4- dinitrophenyl hydrazine. Incubated the tubes 
at 37°c for 20 minutes. Then 10 ml of 0.4 N sodium 
hydroxide was added and incubated at 37°c for 10 
minutes. The brown colour developed was read at 
520nm. 
 

9. Estimation of LDH 
This method was done by Wootton, 1974 
1ml of buffered substrate and 0.1ml of serum were 
taken and mixed well. Place the mixture in water bath 
at 25±0.2°C. After a few minutes, started the reaction 
by added 0.1ml of NADH solution. Incubated for 
exactly 15 minutes, remove the tube from the bath 
and immediately added 1ml of dinitrophenyl 
hydrazine solution with mixing. 
 

10. Serum lactate 
This method was done by Wilkinson, 1962. 
Pipetted 1.40ml reduced NAD solution into a cuvette. 
0.05ml serum was mixed and placed in the rack. 
Insert into the reaction rate analyser that has 
previously been set to dispense 0.10ml sodium 
pyruvate. Set background compensation to a perture 
0.3 and measuring range with full scale deflection 
0.2. Use a measuring time of one minute and chart 
speed 50mm/minute. Measure the rate of change of 
optical density. 
 

11. INR 
International normalized ratio by colman, 1994. 
Reagent vial was maintained in room temperature (20 
– 300 C).Mixed the contents of the vial to 
homoggenise the suspension completely. Aspirated 
from the reagent vial enough reagent for immediate 
testing requirement in a thoroughly clean and dry test 
tube. (plastic test tubes are preferred).Prewarm the 
reagent and bring to 37°C before use in test 
procedure (5 - 10 minutes may be required depending 
on the reagent volume to attain 37°C before testing ). 
Recap the reagent vial and replace immediately to 2 - 
8 °C.To a tube added 0.1ml of plasma (ppp) and 
place the tube in a water bath for 3 to 5 minutes at 
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37°C.To the tube forcibly added 0.2ml of 
UNIPLASTIN reagent (pre warmed at 37°C for at 
least 3 minutes) and simultaneously start a stop 
watch. Shake the tube gently to mixed contents. 
Gently till the tube back and forth and stop the stop 
watch as soon as the first fibrin strand is visible and 
the gel/clot formation begins. Record the time in 
seconds. Repeat steps 4 -6 for a duplicate test on the 
same sample. Find the average of the duplicate test 
values. 
 

12. Serum IgG & IgM antibodies (Antigen & 
Antibody Combi Test) (1965) 
Open the cassete. It attached two cassettes. 
NS1 Cassete in sample then other cassete blanks to 
antibodies IgG&IgM. 
100µl serum was added in NS1 cassete. Pink colour 
band was produced in the space in mentioned 
positive. And then serum and 2drops of buffer 
solution were added in second cassete. IgG and IgM 
band were produced in all the space NS1 as served as 
control. 
 

RESULTS AND DISCUSSION 
Dengue is the most common arthropod-borne viral 
infection in the world. The disease is endemic in 
more than 100 countries throughout Africa, the 

Americas, the Eastern Mediterranean, South-East 
Asia, and the Western Pacific. There are four distinct 
serotypes of dengue virus (DENV) and each of these 
serotypes can cause disease symptoms ranging from 
self-limited febrile illness called dengue fever (DF) to 
dengue hemorrhagic fever (DHF) and dengue shock 
syndrome (DSS). Infection with one serotype confers 
protective immunity against that serotype but not 
against other serotypes (5). 
Dengue Fever (DF) is now endemic in more than 100 
countries and 100 million cases of DF and half a 
million cases of dengue hemorrhagic fever (DHF) 
occurs annually in the world. Tropical countries are 
most seriously affected by DF as environmental 
conditions of the tropics favor the development and 
proliferation of Aedes Aegypti, the principal vector 
(6). 
In our present study, we have selected 25 patients 
suffering from dengue fever in and around 
Mayiladuthurai. The serum samples are collected 
from Government hospital, Mayiladuthurai. The 
analysis of serum has been done in laboratory and 
results are discussed. Serum has also been taken from 
normal subjects when compared to dengue patients. 
 

Group I: Indicates normal individuals. 

Group II: Indicates dengue patients. 

 
Table: 1 CONTENT OF BIOCHEMICAL PARAMETERS IN GROUP I AND GROUP II 

 
S.NO PARAMETERS GROUP I GROUP II 

1. Hemoglobin 11.5 – 15.5 gms% 5.4gms% 

2. PCV 36 – 52 % 29.2% 
3. Platelets 1.5 – 4.5 lakhs/cu mm 0.85 lakhs/cu mm 
4. PT 14±2 seconds 21 seconds 
5. Serum Creatinine 0.5 – 1.1 mg/dl 1.92 mg/dl 

6. Serum Bilirubin 0.3 – 1.2 mg/dl 1.24 mg/dl 
7. SGOT Upto 40 IU/L 65.3 IU/L 
8. SGPT Upto 40 IU/L 72.4  IU/L 
9. LDH 160 – 320 U/L 563 U/L 

10. Serum Lactate 0.5 – 2.2 mmol/L 2.75 mmol/L 
11. INR 0.5 – 1.1 seconds 2.11 seconds 
12. Serum IgG&IgM antibodies Nagative Positive 

 
The table 1 represents the normal values of 
biochemical parameters such as Hemoglobin, PCV, 
Platelets, PT, Serum Creatinine, Serum Bilirubin, 

SGOT, SGPT,LDH, Serum Lactate, INR, Serum IgG 
& IgM Antibodies in clinically healthy individuals 
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(Group I) when compared to dengue patients (Group 
II). 

The mean difference between haematological values 
obtained from dengue patients were compared with 
those non-dengue individuals 

 

 
 

Figure : 1  CONTENT OF HEMOGLOBIN 
Fig 1 shows that the level of Hb is decreased in 
dengue patients (5.4 gms %) when compared to 
normal healthy individuals (11.5 – 15.5 gms %). 
In dengue patietns Hb levels are low as compared to 
Healthy control group where as platelets levels show 
a decrease in Dengue patients but sometimes it may 
also be increased due to other bacterial infections. 
Reduction of several blood parameters such as WBC, 

platelets, Hb and percentage of neutrophils below the 
normal range was more prominent in RT- PCR 
positive samples of dengue compared to that of RT-
PCR negative samples of dengue. (7). 
The Hb level in the Healthy Controls is 10.6 – 15.0 
gm/dl and the mean value is 12.49 and S.D value is ± 
1.13. In dengue patients chronic range 5.4 – 12.7 g/dl 
and mean value is 8.79 (8). 

 

 
 

Figure : 2 CONTENT OF PCV
Fig 2 indicates the level of PCV is decreased in 
dengue patients (29.2%) when compared to normal 
healthy individuals (36 – 52%). 
The hematocrit (Ht or HCT, British English spelling 
haematocrit), also known as packed cell volume  

 
(PCV) or erythrocyte volume fraction (EVF), is the 
volume percentage (%) of red blood cells in blood. 
The packed cell volume (PCV) can be determined by 
centrifuging heparinized blood in a capillary tube 
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(also known as a microhematocrit tube) at 
10,000 RPM for five minutes. This separates the 
blood into layers. The volume of packed red blood 
cells divided by the total volume of the blood sample 
gives the PCV. Since a tube is used, this can be 
calculated by measuring the lengths of the layers (9). 
Elevation of several blood parameters such as ALT,  

AST, PCV and percentage lymphocytes (however, 
total lymphocyte count was lower than that of RT-
PCR negative group, as the total WBC count was 
lower) above the normal range was more prevalent in 
RT-PCR positive samples of Dengue compared to 
that of RT-PCR negative samples of Dengue(10). 

 

 
 

Figure : 3    CONTENT OF PLATELETS 
Fig 3 shows that the level of platelets are highly 
decreased in dengue patients (0.85 lacks/ cu mm) 
when compared to normal healthy individuals (1.5 – 
4.5 lacks/cu mm). 
The study also depicted that platelet count is 
comparatively low among dengue patients i.e 20,000-
80,000 cells/cumm as compared to Healthy control 

groups in which platelet count ranges from 1,71,000- 
3,12,000 cells/cumm. Dengue hemorrhagic fever was 
labeled in patients with recent fever, hemorrhagic 
tendencies, thrombocytopenia with platelet counts 
below 100,000/mm, and hematocrit 20% above 
average for age, as per the World Health 
Organization (WHO) criteria (11). 

 

 
Figure : 4      Content of prothrombin time (pt) 
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Fig4 indicates the Prothrombin time is significantly 
elevated in dengue patients (21seconds), when 
compared to healthy control group individuals 
(14±2seconds). 
The control range of Prothrombin time is 12 -16 sec 
and mean value is 13.65, its S.D value is ± 1.68.The 

chronic value is 14 -42 sec, mean value is 26.4 and 
S.D value is ± 9.57. PT values are increased in 
dengue patients because the blood clotting 
mechanism is affected severly (12). 

 

 
 

Figure : 5:    CONTENT OF SERUM CREATININE 
Fig 5 shows that the level of serum creatinine 
increased in dengue patients (1.92mg/dl), when 
compared to normal healthy individuals (0.5 – 
1.1mg/dl). 
Dengue Fever (DF) is only rarely considered as a 
cause of acute liver failure even globally and only a 
few case reports of acute hepatic failure and 

encephalopathy occurring in DF in adults are 
available.  Report a case of Acute Liver Failure due 
to Dengue during a major outbreak in 2010 in 
Chitwan. (13). Renal insufficiency was defined as 
increase in serum creatinine. Acute renal failure was 
defined as oliguria with an increase in serum 
creatinine (14). 

 

 
 

Figure : 6   CONTENT OF SERUM BILIRUBIN 
Fig 6 indicates, the serum bilirubin level is increased 
in dengue patients (1.24mg/dl), when  compared to 

normal persons. The normal range of bilirubin is 0.3 
– 1.2 mg/dl. Jaundice is seen infulminant hepatitis 
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secondary to dengue, but neither of our patients 
progressed to this stage of hepatic dysfunction (15 ). 

Elevations in total bilirubin and alkaline phosphatase 
are not common in cholecystitis as the inflammation 
is restricted to the gall bladder (16).  

 

 
 

Figure : 7    CONTENT OF SGOT AND SGPT  
Fig 7 indicates the, SGOT and SGPT values are 
raised in dengue patients as compared to healthy 
controls with SGOT ranging between 74-420 IU/L 
among dengue patients and 8-40IU/L among healthy 
control groups. The values of SGPT range from 12-
30 IU/L in healthy controls and 53-390 IU/L in 
dengue patients (17). 
Liver enzyme elevation, a common feature in dengue 
infection was also apparent in our study. AST levels 

were equal to or greater than those of ALT levels in 
all of dengue infected patients, a finding that has also 
been reported earlier (18). 
Levels of AST and ALT in patients with dengue were 
higher than those in patients with non-dengue febrile 
conditions. However, these biomarkers were not 
independent predictors of severity among patients 
with dengue infection (19). 

 

 
 

Figure : 8 CONTENT OF LDH  
Fig 8 represents the, LDH level is increased in 
dengue patients (563U/L), when compared to normal 
persons. The normal level is LDH 160 – 320 U/L. 

Moreover, liver damage is a frequent problem in 
dengue that can also be associated with increased 
levels of LDH. These biomarkers can predict a more 
severe form of dengue and could also be indicators of 
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early tissue injury in the acute phase of dengue 
infection (20). 
Acute hepatic failure, a rarely reported manifestation 
of dengue hemorrhagic fever, was diagnosed in 
patients. Deranged liver function in dengue infection 
can be a result of the direct effect of the virus on liver 

cells or the unregulated host immune response 
against the virus. Fulminant hepatic failure occurs 
because of acute severe hepatitis and massive 
necrosis of the liver, causing hepatic encephalopathy 
and even death (21). 

 

 
 

Figure : 9   CONTENT OF SERUM LACTATE 
Fig 9 shows that, the serum Lactate level is increased 
in dengue patients (2.75 mmol/L), when compared to 
normal persons. The normal range in Serum lactate 
0.5 – 2.2 mmol/L. 
An increased lactate level represents the increased 
glycolytic flux due to hyper metabolism; in septic 
shock, an increased glycolytic flux is due to tissue 
hypoxia. This suggests that there are two varieties of 

lactate, namely, the “stress lactate” and the “shock 
lactate (22). 
Blood lactate levels of up to 18 mg/dl (2 mmol/l) are 
usually defined to be normal for critically ill patients. 
Hyperl actatemia is defined as lactate levels between 
18 and 45 mg/dl without metabolic acidosis whereas 
lactic acidosis is defined as lactate levels greater than 
45 mg/dl and pH below 7.3 (23). 

 

 
 

Figure: 10 CONTENT OF INR  
International normalized ratio (INR) was only 
elevated more than 1.5 in Dengue patients. 
Sonographically, Isolated hepatomagaly observed in 

13.72% and 4.94% DF and DHF patients 
respectively, whereas, ascites and ascites associated 
with hepatomagaly were observed in 1.64% and 
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3.29% of DHF patients respectively. The elevation of 
transaminases is usually less than five-fold greater 
than upper limit of normal in DF where as in these 

patients they were more than 10 times higher with an 
elevated INR (24). 

 
IgG and IgM Antibody card method (combo test) 
Plate : 1 
 

 
 
Plate1 indicates, the IgG and IgM antibodies are 
present in Dengue patients due to band formation. 
Serum samples were tested for dengue-specific NS1 
antigen and IgM, IgG antibodies. The positivities to 
only NS1, both NS1 and IgM, and IgM alone and the 
median duration of fever was five, seven, and ten 
days, respectively. One case of dengue hemorrhagic 
fever and one of probable secondary dengue infection 
with detectable IgG were encountered (25). 
The qualitative determination of the antibodies and 
antigen in the serum samples was done using the 
Advantage Dengue NS1Ag and AbCombi Card as 
per the manufacturer's instructions. It is a rapid, 
solid-phase, immuno chromatographic test, intended 
for early diagnosis and presumptive differentiation of 
primary and secondary infections. The test kit has 
two devices for screening of NS1 antigen and IgM, 
IgG antibodies. The results were analyzed using 
percentage, mean, median, and proportion (26). 
Antigen was detectable at the earliest on the third day 
after onset of fever and undetectable beyond seven 

days. NS1 antigen and IgM antibodies together were 
positive in 16 cases (27.58%). These patients had an 
onset of fever five to seven days earlier (median 
duration of seven days). IgM antibodies were 
detectable earliest on day five. The remaining seven 
patients presented with around 10 days of fever (7-10 
days) and six (10.34%) were reactive only for IgM 
antibodies, whereas, one had IgM and IgG antibodies 
(27). 
 

SUMMARY AND CONCLUSION 
It can be summarised of this study that, 
In the present study we have selected 25 dengue 
patients and revealed the haematological and 
biochemical parameters such as Haemglobin, PCV, 
Platelets, Prothrombin time, INR, Serum creatinine, 
Serum bilirubin, SGOT, SGPT, LDH, Serum lactate, 
Serum IgG and IgM Antibodies. 
Hemoglobin (Hb) levels are low as compared to 
Healthy control group whereas platelets levels show a 
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decrease in Dengue patients but sometimes it may 
also be increased due to other bacterial infections. 
PCV values shows significantly decreased in dengue 
patients, when compared to normal subjects. 
Prothrombin time values show significantly elevated 
in dengue patients because the blood clotting 
mechanism is affected severely. 
SGOT and SGPT are higher with dengue patients 
than those with non dengue febrile conditions due to 
tissue injury of liver. Serum creatinine levels 
increased in dengue patients due to renal 
insufficiency. Serum LDH levels is increased in 
dengue patients when compared to normal 
individuals due to hepatic failure. 
Serum Lactate level is increased in dengue patients 
represents the increased glycolytic flux due to hyper 

metabolism. Serum bilirubin and INR levels are 
elevated in dengue patients due to ascites associated 
with hepatomegaly. Serum IgG and IgM antibodies 
are presented in dengue patients. This results 
indicates positive due to band formation. 
It can be concluded of this study that, Dengue disease 
continues to involve newer areas, newer populations 
and is increasing in magnitude, epidemic after 
epidemic. Every aspect of dengue viral infection 
continuous to be a challenge; the pathogenesis of 
severe dengue disease is not known, no vaccine is yet 
available for protection. The best way to prevent 
dengue viral infection is to take special precautions to 
avoid being bitten by mosquitoes. 
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