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Abstract

Shiga toxin-producing Escherichia coli (STEC) has been lhe focal point of research due its recognition
as a major cause of epidemics and sporadic cases of diseases ranging from uncomplicated diarrhoea
to haemorrhagic coliiis and haernolytic-uremic syndrome (HUS) E. coli strains that express the
O157:H7 antigens ar.e the most comrnonly isolated STEC strains worldwide. but the infections caused
by STEC shains belonging to serogroups olher than 0157 have been increasingly reported. Many
epidemiological studies have showu a high prevalence of STEC in cattle and their environment.
There is growing interest in br,th how STEC enters the food chain and practical measures of prevention.

The major characteristic of STEC that has been linked to virulence is the pruduction of Shiga toxins.
In addition. other determinants such as intimin, which is involveo in the binding of bacteria to the
target cells, and factors encoded by a large virulence plasmid have been implicated in virulence
These virulence factors are encoded by elements that heve been acquired by horizontal transfer from
other source, i.e., prophages and pathogenicity islands Consequently,. the pathogenesis of STEC is
complex and multifactorial. The complete genome s?quence of two strains of O157:H7 chromosome
render an unique resource that will help to identify novel genes and to understand of the evolution
ol E. coli through comparison with the genome of the non-pathogenic shains of E coli In this review.
we summarize the cunent research advancements on characterization of vrrulence genes. diagnosis
and subtyping of STEC using molecular tools.

Introduction
Sh iga toxi n-producing Escher ichia coli (STEC),
have emerged as an important public health
problem al l  over the wor ld.  Al though the
serogroup O157 is regarded as the most clinically
signif icant STEC, the number of non-O157
serotypes recovered from episodes of diarrhoea,
haemorrhagic col i t is (HC) and haemolytic
urernic syndrome (HUS) continues to increase.
Cunently, about 200 serotypes of STEC have
oeen isolated from human and animal sources
(www,. Microbionet.com.au/framesl featurelvtecl
brief0l.html). STEC are mostly hansmitted to the
humans through food contaminated by animal
faeces However, animals do not develop HC or
riUS. Due to lack of suitable animal models that

rnimic allthe aspects of human diseases caused
by STEC, it is difficult to identify the bacterial
factors involved.
Detection of STEC as a major human pathogen
prompted the question whether this organisrrr
had recently emerged, or been around but
unrecognized. Studies conducted using inceptive
collection of strains showed the existence of
0757:H7 between 1973 and 1983(1). Currently,
the number of cases of STEC mediated infection
is increasing, perhaps due to awareness about
the infection and advancements in isolation and
detection techniques.
Acquisition of foreign DNA rnight spawn a new
bacter ia l  var iant  wi th unique virulence
properties. The gain and loss of mobii'e virulence
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genes have frequently occurred in separate
lineages of pathogenic E. coli(zt. STEC serves as
the bestexample forsuch genetic events. In STEC,
the important virulence markqr is Shiga toxin
(Sbt)l, Sk2 gr their variants. The sfx genes are
located in the genomes of temperate lambdoid
bactriophages(gt. Stx2-converting phages are
heterogeneous because they have wide range of
DNA shuctures, reshiction pattelns, host spectra
and morphologie5{c'o). Addit ional potential
virulence factors are encoded in the chromosonle
and on a ca. 60-MDa plasmid. Some O157:H7
strains more lil<ely to acquire foreign DNA
through recombination as a side eflect of
defective mismatch repair systems(7). The
complete genome analysis of E. coli O757:H7
strains EDL 933 and Sakai showed that more
than 170 genomic islands which are not present
in the E. coli K-12 sequence and that 33% of
them harbour genes with unknown functions(8'e).

Chromosomal uirulence factors
a) Shiga toxins (Stx)
The production of Stx encoded by stx, and stx"
genes is the most defining trait of STEC, as these
two toxins are most often implicated in disease
in human(ro'trt. Single STEC strain may either
express Stx1, or Stx2 or both. Sb<l is identicalto
Shiga toxin from Shigella dysenterioe lttot. 5o
is a member of the ABu family of bacterial toxins.
The 5 B-subunits form a ring crowned by the A-
subuni t .  The B-pentarner promotes
internalization of the A-subunit into the host cell
cytoplasm, which cleaves out a single adenine
residue fronr the host cell rRNA, halting protein
synthesis leading to cell death. The B subunit
gene has a shonger ribosome binding site than
that of the A subunit gene, resulting in increased
translation of B subunits. The predicted amino
acid sequences are 315 and 318 amino acids
long forA subunib of So<1 and SLx2, respectively.
and 89 amino acids for the B subunib of both
toxins. Comparison of the deduced amino acid
sequences indicated that Stx and Stxl are
virhrally identical (there was a single amino acid

difference in A subunit) whereas Stx2 had only
56% identity to the other toxins for both the A
and B subunitslz.
A number of variants of Stxl and Stx2 have been
reported. Till date, 4 Stxl variants have been
identified which include PH, 94C, C8168 and
Sfilctts' ra). SeveralSb<2 variants have also been
identified on the basis of sequence homology and
immunological cross reactivity. Variations in the
Stx2 amino acid sequence have a direct impacr
on the capacity of a given STEC to cause disease
in mice. At least 12 different Stxz variants
produced by STEC strains from patients and
animals have been described(1s). The role of
part icular stx, genotgpic variant in human
pathogenesis is not clear. However, from animal
sources, there is considerable information on the
preponderance of specific stx, variant(ro). The
most prevalent stx, variants identified from
humans were stxr., stxro. and stxr"
The stx genes are bacteriophage borne or are
associated with defective prophages(r7). The stx
genes have been found in association with the
late gene region of lambdoid phage. The late
genes are silent during lysogeny but are highly
expressed when the phage enters the lytic cycle,
resulting in phage production and bacterial lysis.
Stx is not produced during latency but, after
phage induction, the bacteria produce both viral
particles and Stx. Toxin production is greatly
diminished in phage defective for late gene
expression. Crucial differences exist in the sfx-
f lanking regions of different Stx-convert ing
bacteriophages. Although the phages have similar
modes of replication and similar gene structure,
they may be unrelated at the nucleotide level(rs).
They might excise and reintegrate at different
sites on the bacterialchromosome and could be
a source of geneti<: heterogeneity in STEC
strains(1e).
The mosaic structures of stx bacteriophage
genomes gained through bacteriophage genome
shuffling have been understood for some time{rs).
However, recombination in stx operons is more
diff icult to detect by sequence analysis i f
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{ . : : r r :  : : : .on occurs between ident ical
iee*le-,:€s Recombination in sfxz operons,
: : \ -= z= iv i th bacter iophage lambda
z:r-:-:a:on and mosaicism, may create a rich
:E-€:: >co[ of sfx phages capable of affecting
- -n:::.:al gene transfer'"vithin the broad range
: : :  - .a:ron of  members of  the fami ly
J-:=-:i: ':ciericceae. In one study, it was showrr
:-g - r:: of the intestinal E. coli are susceptible
-- :.e S:r phags{zot. This indicates that Stx phage

-:,=.-.t,untial 
capacity to disseminate the sfx

b hthogenicity island-Locus of
Faterocyte Effacement (LEE)
:-EJ pathogenesis involves adhesion to the gut
- = - ::volves initial chemotaxis towards Peyer's

:z:::es followed by adhesion, a process causing
::--:i.ing and effacing (A/E) lesions€I). The genes
-:-::.:ing the A/E phenotype are situated on a

-:-..3 
pathogenicity island (PAI) located on the

: - - : ; ;  chromosome termed the Locus of

--:;:ocyte Effacement (LEE)rzzt. In most STEC,
== ;s inserted at min 82 of the chromosome.

-r:ownstream of the se/C locus (encoding the
->-\-{ ior selenocysteins)tzst while in sorne, it is
:---ed at min 94 on chromosome atthe pheU

---::.e aiso encoding a tRNAe4). The overallG+C
:':.:ent of LEE is lower (39%) than that found
- ::e rest of the chromosome (51%), suggesting

::.a: it might be acquired by horizontal gene
:=:.s:er from another species. LEE is also found
- e:.:eropathogenic E. coli (EPEgltztt. Studies
- =. e shown that the STEC LEE is much larger
:-z: .  :he EPEC LEE (35-kb),  which can be
=.:.a:red by the presence of a7.5 kb putative
: ::::.age. with homology to the P4family, atthe
-,:-: e:C of LEE in S fEC strains but is absent in

-=: 

I FE'ztt. It has been suggested that the
=r=?,:.=:e is inserted into LEE after acquiring the
?.:- -::.e chromosome and'is unlikely to encode
a-_- .-:rown virulence function€s). In Aushalia,
:l3: ssains that do not possess the LEE are
- =.: cause of HUS and bloody dianhoea€6).
:.'.--'" of 54 ORFs have been identified in LEE

of which 13 fallwithin the putative prophage and
41 correspond to the rest of the p41tzz;. Majority
of the LEE genes is ananged in five polycistronic
operons named LEE1 through LEE4 arrd tir.
Operons LEE1. I-EE2 and LEE3 encode type III
secretion system while fir operon encodes an
intest inal  adherence factor ( int imin) and i ts
receptor (Tir). The type III secretion system
delivers virulence determinants directly into host
cells(28). The LEE4 encodes E. coli secreted
proteins such as EspA (22-kDa), EspB (37-kDa)
and EspD (40-kDa) are involved in host signal
transduction pathways(ze 30r. Mutation of the
genes encoding any of these proteins abolishes
the signaltransduction in epithelial cells and the
A/E histopathologytztt. These secreted proteins
are translated without a conventional N-terminal
signal peptide, which is cleaved during .sec-
dependent secretion through the periplasmic
membrane(2e' 30). Another secreted protein, EspF
(-21-kDa) provoke a decrease in transepithelial
resistance which leads to loss of intestinal barrier
function(3r) followed by diarrhoea in uiuo and
also induce apoptosis in host cells(3z). The besi
characterized of the LEE proteins is intimin. a
94-97 kDa outer membrane protein that is
required for intimate adherence to epithelialcells
character ist ic of  at taching and ef facing
enteropathogens and for virulence of STEC in
humans'3o's). hriiruin is encoded by eae (for E.
coli attaching and effacing) gene.
On the basis of antigenic variation. RFLP-PCR
and intimin type specific PCR, intimin can be
divided into 10 distinct types viz.. o, B. 6, y, e. (,

l, 0, t and K(34-36,. The y intimin is divided into
two subtypes namely yl and Y2(s). Further more,
the single representative of the intimin p group
was reclassified as intimin F2 (also termed 6)
based on the similanty of the nucleotide sequence
of this intimin type to that of intimin B1osi.
The LEE encodes a type III secretion system,
homologous to those found in other pathogens,
dedicated to the secretion and translocation of
pathogenic i ty associated proteins(sor.
Functionally, EspA forms filamentous structures



on the bacterial surface bridging to the host
cells(37). These structures may deliver virulence
factors directly into the host cellfrom STEC. EspB
is delivered into the host cell membrane, where
it becomes an integral membrane protein(36).
EspB, along with EspD, probably forms a pore
structure through which other bacterial effectors,
such as Tir, gain access to the host cell. Tir-
intimin binding attaches STEC to the intestinal
cel l  surface and tr iggers actirr cytoskeletal
rearrangements beneath the adherent STEC,
resulting in pedestal formation. In contrast to
EPEC Tir, EHEC Tir lack the critical tyrosine
residue 474 and is phosphorylated on serine
residue only(3e). The Tir protein is encoded in the
LEE upstream from the eoe.lt is produced as a
78-kDa protein that is hanslocated via type III
secretion pathway into eukaryotic cell membrane

' ,vhere i t  serves as int imin receptor{4o) .  A
secondary type III secretion system, which was
designated ETT2 (E. colitype III secretion system
2)was detected in STEC Ol57:H7tat). This locus
contains 19 ORFs, highly homologous to SP-1
type lll secretion systern of Solmonella enterica
serovar Typhimurium. The biological function of
ETT2 locus in the pathogencit-v of STEC is not
clear.

c) Heat-stable enterotoxin
In STEC infections, heat-stable enterotoxin
EAST1 might contribute to the pathogenic role
in the initial phase of watery dianhoea. EAST1
was first described in enteroaggregative E. coli
(EAggEC)(42).  EASTl is a 38 amino acid
enterotoxin similar to the heat-stable toxin of
enterotoxigenic E. col i  (ETEC)(43) and acts
through the guarrylate cyclase receptor. The osfA
gene encodes EASTI, which is present in the
chromosome of STEC.

V irulence-assoclated plasmld
a) Enterohaemolysin
A high proportion of STEC shains exhibited a
novel haemolytic phenotype, which was distinct
f rom that associated with the E. col i  a-

haemolysin (hly)(aat.  This haemolysin is
chromosomally encoded and produces large clear
zones of haemolysis after 4h incubation and
occurr ing wi th washed and unwashed
erythrocytes(as). It was shown that o-hly strains
of E. coli have been associated with human
enteric disease(a6). In contrast, EHEC-Hly (E-hly)
was found to be encoded by the 60-MDa
virulence plasmid (pO157) of the OI57:H7
strains and produce small. turbid haemolytic
zor)es on washed RBC sheep blood agar after
overnight incubation. Furthermore, E. coli a-hly
has act iv i ty against  human lymphocytes,
whereas, E-hly does not(47). Nucleotide sequence
analysis of DNA cloned from pO157 (pEO40)
demonstrated the presence of an operon
consist ing of  four open reading frames,
responsible for  E-hly phenotype with
approximately 60% homology to the E. coli a-
hly operon (hIVCABD) and operons encoding
other members of the repeat in toxins (RTX)
family of pore forming cytolysinstaz). The 0157
enterohaemolysin operon was therefore
designated E-hIVCABD cytolysins{a8' 4e). Within
the a-hly operon, hlyA is the structural gene for
the haemolysin, which is synthesized as an
inactive precursor and converted to its active
form by the product of the hlyC. The 507-bp E-
hlyC is located directly upsheam of the hlyA and
is separated from this gene by only one
nucleotide and encodes a protein of 168 amino
acid with a predicted molecular mass of 19.9
kDa. The amino acid sequence homology of E-
hlyC and cr-hlyC is66To. Like a,-hlyA, the E-hlyA
protein shows 13 tandem repeats at the C-
terminus, spanning amino acid residues 706 to
832. Repeats 1 to 9 are continuous and there is
a large gap of nine amino acids between repeats
9 to 10(48). E. coli EDL933 does not efficiently
secrete E-hlyAt0al .  However,  t rans
complementation with hlyBD signif icantly
increases export ,  resul t ing in rr . -h ly l ike
phenotype. One of possible reasons for the poor
secretion of E-hlyA by wild type strains could be
due to specific amino acid difference in the ATP
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:  - ;  : : :s€: :e (ABC) domain of  E-hlyB
- r  : ' :  r  . , . : th a-hlyB (Asn and Gly,

--- -- .= ., ' ' l 'he contribution of E-hly to the
:  -  - : - -=s:s of  STEC disease is not wel l
-  :  a . : : :  :  :  Cne possibi l i ty is that l raemoglobin

: . -- --- r : - :i '.e action of E-hly provides a source
: - :-;:e':y stimulating the growth of STEC

:  EHEC type l l  secretion system (EtpD)
- -r <:.:  cf the E-hly operon is a gene cluster

. :.; slmilarities to genes of members of the

-.  . .  secret ion systems of  Gram-negat ive

- ' .  cneumoriae in which at least L4 genes

- : :c:eins are invoived. The genet ic

- - : : .:ants of this type II secretion system are
.  ---=j ;n 13 ORFs (efpC through efpO), The

- ' -a:.ce of this gene cluster is not known, as

-=:.::ry of the proteins secreted by STEC is
--  : :  deiermined. The distr ibut ion of the

- :  *eterminants of this type I I  secret ion
.- . rot uniform. Majority of the OI57:H7

: - :  : issessed this secret ion svstem. but i t
: :  : :-rsent in only 52% of non-O157 STEC(45).
:- -::.er survey, presence of one of the genes
-= :aihr,vay, etpD, was detected in 0103

-: - S rr l  not in any of the C26 or Oi 11 STEC
r  -  - .  :ested'51).

:  The bi funct ional catalase peroxidase
,1, =: P

- '  .  : l1C bi funct ional catalase peroxidase is

- - :- - ..s KatP(sz). The KatP ORF has a protein
--:  a: : :no acids with a molecular mass of

:  -  :  - la The amino acid sequence has
:- - :r-:.: :dentities and similarities with several

:  : : -a '-  - .  : . :unct ional catalase peroxidases(sz) A

- :- '  : - - : : .ce was ident i f ied at the N-terminus
. ' 

' -r ...:.:ch suggests that it is transported
-- :  -  J-  : :e cytoplasmic membrane. The

' - - -- - - -. :o;e of this enzyme remains unclear. It
' : :  -==-.  s:ggested that bacter ial  catalases and
- - : : : : ' . . :e dismutases detoxi fy cytotoxic

- -- : -r i  : :oduced during the oxidat ive bursts

of  n iacrophages and neutrophi ls,  thereby
assist ing the bacter ium in escaping l - rost
defenses(52j .  KatP couic i  a lso contr ibute ro
assist ing recovery of the organism from heat
stresses. The distr ibut ion of  KatP genet ic
detenninants is not uniform ln one repofi it was
shown that the KatP was present in 66Y" of
OI57:H7 isolates and 38To non-O 157
isolates(s2).

d) The secreted serine protease (EspP)
EspP is one of the Esps encoded on the large
plasmid (pO157) but is not involved in the
product ion of the A/E lesions(sr).  Nucleot ide
sequence of EspP revealed a 3900-bp ORF
encoding a 1300 residue protein with a calculated
molecular mass of  14I .8 kDa. The ent i re
sequence of EspP was homologous to that of
EspC (110-kDa protein secreted by EPEC
strains), SepA (the major extracellular protein of
Shige//o f lexneri)  and Tsh (a haemagglut inin
from an avian pathogenic E. coli strain)(as). The
EspP is subjected to N and C- terminal
processing during the secretion process. The
mature form has a size of -104-kDa and its C-
terminus can funct ion as an outer membrane
translocation, as shown for SepA.
EspP is known as autohansporters as it mediates
its own secretion through the outer membrane.
It also has proteolytic activily against a narrow
range of  substrates,  one of  that  is  human
coagulation factorV that may influence the blood-
clotting cascadeas. Cleavage of factor V could
result in a decreased coagulation reaction leading
to prolonged bleeding. Local degradat ion of
factor V by STEC attached to the bowel mucosa
could increase haemorrhage in the
gastrointestinal tract(as). EspP is also cytotoxic
lor Vero cells. Absence of EspP from O157:H7
and non-O157 STEC skains indicates that it is
not vitalto the development of the disease process
in humans.

Other markerl oirulence genes
Iron uptake system was reported in O157:H7
strains with prrA-modD-yc73-t'epC gene cluster
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of the uropathogenic E. coli pathogenicity-
associated island (PAIch-r,r73), which causes
pyelonephritis and cgstitis(5s). The gene cluster
which involved in iron uptake system was
reported only in 0157:H7 strains harbouring stx
and probably crucial for virulence of 0157:H7.
Although St< is a sine qua non for virulence,
adherence and colonization in the gut by STEC
is another important factor for the pathogenesis.
The LEE positive STEC has chromosmally
encoded 67-kDa homologue of Vibrio cholerae
IrgA (lha in STEC), and a 365-kDA large
adhesion, Efal (8. coli factor for adherence),
which mediates adherence to Chinese hamster
ovary cells. Although adherence phenotypes
have been reported in several LEE-negative
STEC strains. less is known on the mechanism.
ln some serotypes of STEC the et'a7 gene
mediates attachment and cause bloody dianl'roea
in calves(s6' szt. lp STEC strains that are eae
negative and harbour slx2d gene, a novel genomic
island called 'locus of proteolysis activig' (LPA)
was demonstral"6l{sa). Paton et al.$el
characterized a soo gene, which encodes a novel
STEC autoagglutinating adhesln (Saa) unique
to LEE-negative STEC. soo contains a
homologue of iho, which facilitate adherence of
o157.H7(60).
Recently, an immunoprotein gene product was
identified as Tag{(6r). TagA is expressed by STEC
in uiuo and provide circumstantial evidence for
a role in the pathogenesis of the disease. fogA
gene is present only in the large plasmid of 0157
strains. Instead of conventional serology, using
179 somatic (O) antisera, certain serogroups of
STEC such as 55, 91. 104, 111, 113 and 0157
can be identified by PQptez-oz). These PCR assays
are based on specific genes located in the O-
antigen gene cluster between the galF and gnd
genes of E. coli. The gene clusters wzx and wzy
were exploited for the identification of the
serogroup 0121(68).

Quorum senslng

like compounds called autoinducers. Through
accumulation of autoinducers. the bacteria
their own population as well as other bacteria
When these molecules reach a certain threshold-
they interact witli bacterial regulatory proteirE
thereby controlling gene expression. In 0157
shains it was shown that quorum sensing is a
global regulatory mechanism for basic
physiological functions such as assembly o{
flagella, motility, chemotaxis as well as for
virulence factors including A/E lesion and Sx
production(6e). Quorum sensing directly activates
the LEE1 and LEE2 operons whereas the LEE3
and fir operons were indirectly activates via the
Ler regulator{zo).

Detection of STEC
Rapid diagnosis of STEC infection in individud
patients is crucial to avoid the development of
an outbreak and to enable the implementation
of control measures to prevent more cases. For
many years, laboratory detection of STEC has
relied on direct culture isolation, which is stillthe
"gold standard" as compared to newly developed
rapid detection methods. There are three major
culture characteristics that distinguish STEC
0157 from most other E. coli. These include the
inability of O157:H7 to ferment sorbitol within
24 h: the inability to produce p- glucuronidase.
which hydrolyzes 4-methylumbelliferyl-p-D-
glucuronide (M UG ) ; poor growth at temperatu res
above 44"C and production of E-hly.
Identification of O157 should be approached
with caution since, Escherichia hermannii also
not ferment sorbitol and may give false-positive
agglutination with 0157 antisera(?r' 72).

With exception for Stx, most of the antibody
based detection methods such as immuno assay.
ELISA, latex agglutination assay, irnmuno
magnetic separation assay etc., detect the STEC
serogroup 0157. Molecular methods for the
detect ion of  STEC are becoming widely
accepted as an altemative to conventionalculture
methods. The ability to specifically identify the

Quorum sensing is a mechanism of cell-to-cell presence of a pathogen within a time frame
signaling involving the production of hormone- required by standard approaches makes
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--.:.ecular tests ideal for use DNA probes and
?CR assay are the two primary DNA based
:.eIhods for detect ing STEC. Lists of
:i'.romosomal and plasmid mediated virulence/
=arker genes associated with STEC are shown
.: Table 1. A sensitive and specific PCR-ELISA
.ias developed to detect STEC in foodo3). The
assay was based on the incorporation of
:.goxigenin labeled dUTP and a biotin labeled
rnmer speci f ic  for  stx genes dur ing PCR
a'nplification. The labeled PCR products were':ound to streptavidin coated wells of a microtiter
:.a:e and detected by ELISA. PCR based assay
:es::js does not reflect the viable cells present in
'--.: sample. For detection of viable STEC, the
:--::.sient mRNA is being used in the reverse
:a:scription (RT)-PCR, targeting the mRNA of
-<x. and skz(74t. This sensitive RT-PCR detects
iCFU'gm from the ground beef samples.
3eal- t ime PCR provides high-throughput
r:jantitative detection of a pathogen with high
:egrees of sensitivity and specificity that could
:e applied to en mass investigations. Among
:::erenr real-time PCR assay methods, TaqMan
:remistry provides accuracy. The TaqMan assay
erploits the 5'-3' exonuclease activity of Taq
:c.gmerase in conjunction with fluorogenic DNA
::cbes. A TaqMan probe, designed to hybridize
:: rhe target PCR product, is labeled with
:.-:rescent reporter dye and a quencher dye.
J -:::rg PCR amplification, cleavage of probe by
---e Taq polymerase separates the reporter and
:-e: .cher dyes, which resul ts in increased
:.-::escence. TaqMan PCR eliminates the need
::: subsequent PCR verification that is required
::: other PCR amplifications. Recently, many
-:.'.'6tigators successf' lly used the real-time PCR
2ssa-,'to detect STEC(isi8). Real-time PCR assay
:.e:hod for the detection of all the serotypes of
SIEC by direct detection of stx, and sir, gene

-..-rences 
from stool specimens with in th was

:--{ reported(7e).

llolecular methods of typlng STEC
--.-.e epidemiological investigation of STEC is

complicated due to lack of heterogeneity among
strains. Two types of subtyping methods are
available viz, phenotypic methods and genotypic
methods. Phenotypic methods discriminate
shains on the basis of expressed properties such
as serotype, phage type, toxin phenotype and
ant ib iot ic resistance patterns.  Genotypic
methods utilize either the whole genome or
specific components such as plasmids, stx and
RNA genes.

a) Plasmid profiling
Plasmid profiling has been used as a means of
subtyping STEC strains on the basis of profiles
produced when intact plasmids are sizeseparated
by gel elechophoresis. Further discrimination can
be obtained by reshiction enzyme analysis. Based
on the plasmid size, three basic plasmid profiles
were reported; profile l- 68.7 and 4.3 MDa,
profile lI- 66.2 and 1.8 MDa and profile lll- 62.5
MDatso). Plasmid profiles are only useful as
epidemiological markers in fresh bacterial
isolates that camT a number of different plasmids.
In the case of plasmid profiling, problems can
arise in interpretation when plasmids are lost or
due to conformational changes or strand nicking.
In addition, plasmids of the same molecular
weight may not share the same DNA sequence.
Thus, plasmid prof i l ing is not a speci f ic
discriminatory typing technique.

b) Restriction fragment length
polymorphism (RFLP)
Analysis of STEC skains using RFLP is a sensitive
and stable method for strain discrimination.
Reshiction enzyme analysis are too complex to
analyze in their entirety, therefore specific genes
are selected for probing. RFLP analysis uses a
suitable DNA probe (1, DNA or stx) in southem
hybridization of digested DNA(8I.E2). Probing the
reshiction fragments with 2u DNA is reportedly
more discriminatory than probing with rRNA
(ribotyping) or s[x fragments(s]. RFLP has been
applied to study the molecular epidemiology of
a number of food-bome outbreak of STEC(82'.



l0 lnd. J. Med. Biochem. Vol. 9, No 1,2005

c) Ribotyping
Ribotyping comprises restr ict ion enzyme
digestion of the genomic DNA, which is probed
using a plasmid containing the E. coli rRNA
operon{s}. This detects DNA polymorphisms in
or flanking the genes encoding the ribosomal
RNA(85). However, success varied with the
reshiction enzyme used. In practice, Xbol is used
in the ribotyrping of STEC strains. Generally, the
rRNA genes are too conserved to al low
discrimination of Ol57 shains.

d) Pulsed-field gel electrophoresis (PFGE)
PFGE is a modification of conventional agarose
DNA electrophoresis to errable larger DNA
molecules to be separated. Macro-restriction
analysis of the STEC genome is canied out using
an infrequent cutting resFiction enzyme (Xbol)
has proved more distinguishing method for
subtyping the STEC shains. PFGE has been
successfully applied for discrimination of STEC
shains and there are several documented cases
of i ts application in epidemiological
investigation(85'88). For Numerical analysis,
digitized banding pattems are used to constnrct
dendrograms through a cenhal database. In
USA, PFGE is a standard technique for
subtyping STEC in Public Health Reference
Laboratories due to its accuracy and
reproducibilig between laboratories. In 1995, the
Centers for Disease Control and Prevention
(CDC) has set up a national network "Pulsenet"
(www.cdc.gov/ ncidod/dbmd/pulsenet/
pulsenet.hbnl), which perform PFGE using 0157
shains for rapid comparison of the fingerprinb
with an electronic database@l. Through this net
work system, it is easy to identifiT the clones and
tace the spread of 0157.

e) Polymeraae chaln reactlon based
analyslr
Random amplification of .polymorphic DNA
(RAPD) analysis is a modification of typical PCR
in which only a short (8 to 10 base) primer of an
arbibary sequence is usedFl. The primer binds

at complementary and partially mismatched sites
to produce a strain specific anay of amplicons
characteristic of the template DNA. Genomic
differences between strains alter the size of a
DNA segment between two priming sites and
manifest as polymorphic bands in the
fingerprints. MPD-PCR is more efficient and
discriminatory than ribotyping, quicker and less
technically demanding than PFGE(sl, e1). Other
PCR based subtyping methods such as repetitive
DNA element PCR (rep-PCR), enterobacterial
repetitive intergenic consensus sequence PCR
(ERIC-PCR) or amplif ied fragment length
polymorphism (AFLP) are also usefulto subtype
the STEC 5ftsip5(9' r3).

0 Genomic subtractive hybridization
Subhactive hybridization technique remains the
method of choice for large-scale isolation of
virulence genes. In this technique, an excess of
sheared and denatured subtracter DNA is
allowed to reassociate with enzyme-restricted
and denatured DNA from the target pathogen.
The target sequences hybridize with
complementary sequerrces of the subhacter DNA

'leaving the preparation enriched for sequences
unique to the target strain. The enriched
sequences are amplified by PCR and cloned.
They are then used as probes in colony blotassagn
to verifu the specificity for the target DNA. The
genetic organization of different shains of STEC
was recently demonshated by this method{q).

Current scenarlo o/ SIEC ln Indla
For many years, STEC has not bebn identified
as an etiological agent of diarrhoea(es' %i.

However, there is a lack of constant surveillance
for this organism. STEC shains belonging to the
serotype Ol57 have been reportedly isolated from
sporadic cases of diarrhoea(e7' e8). Pal et al-
reported the presence of STEC in faeces d
cattle@) while another study showed that the
isolation rate was higher in dianhoeic animab
(6.02%1, followed by handler's of animals witr
dianhoea (3.127.1and raw beef (\.787"1ttw.
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3ecently, it was shown that prevalence of STEC
ras 18% in cow stool samples,S0%o in raw beef
=mples and 1.47o and 0.67o in bloody and
r!'atery stool specimens in C3l6utt6{tot'. STEC
srains isolated in this study were genetically
heterogeneous as evidenced from virulence gene
profi le, RAPD-PCR and PFGE analysis.
Incidence of STEC in 37o of fresh fish and in 57o
of clam samples marketed in Mangalore was also
r€ported(l@). ln all these reports, the STEC shains
belonged to non-O157 serotypes. In one finding,
presence of O157:H7 STEC in beef originally
imported from Indiawas detected in Malaysia{tos).
fu evidenced from available reporb, STEC are
present in the food chain but are still not a causal
agent of STEC mediated dianhoea in lndia.

Concluslon
STEC shains comprise a heterogeneous group
of pathogens that share specific phage and
plasmid-bome genes. The role of these genes in
STEC pathogenicity warrants detai led
investigation. ln addit ion, comparisons of
genomes of many STEC shains are necessary
before the complex relationships between these
shains can be understood. Each stage of this
process indirectly provides potential resource of
information and targets for the therapeutic and
preventive shategies of STEC mediated infection.
Multicenhic research should be initiated in India
to understand the role of STEC as an infective
agent in humans and its status in animals.

Table l:
List of cromosomal and plasmid mediated virulence/marker geneo assoclated with
STEC

Chromosome
ostA
4e

efaT
apA, apB, espD

hlv
iho

prrA-modD-ye73-
fepC gene cluster

sfx and its varianb
tir

Plasmid
etx

espP

etpD
katP

til
soo

taSA

toxB

Functiory'Gene

Enteroaggregative E. coli heat-stable enterotoxin
Intimin
E. di factor for adherence
Type lll secretion system
Haemolysin
A itg'A homologue of Vibrio choleroe, mediates adherence of STEC
to HeLa cells

TonB-dependent iron uptake system
Shiga toxin
Intimin receptor

Enterohaemolysin
A member of serine protease autohansporters of Enterobacterioceae
(SPATE)

Ipe ll s€cretion system
Bifu nctional catalase peroxidase
An immunomodulator, lymphotoxin in EPEC
STEC autoagglutinating adhesin
Cryptic protein in 0157 shains, togA homologue of
Vibrio cholerae
Cytotoxin
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Abstract
The objective of the present study was to study the serum levels of insulin in patients with type ll
Diabetes mellitus with vascular complications and to compare these levels in patients without conrpli-
cations and also to compare the serum insulin levels in lean and obese type ll diabetics 83 patients
of type ll diabetes mellitus with overt vascular complications of retinopathy, nephropathy, peripheral
vascular disease and hyperlension were included in lhe study. 31 patients of type II diabetes mellitus
who did not have complications were taken as controls.None of the patients had received insulin
therapy. Fasting serum Insulin was estimated in all the cases by radioimmunoassay. Body Mass lndex
was calculated and the patients classified into lean and obese. Fasting serum insulin was significantly
higher in patients of type ll diabetes mellitus with vascular complications than in uncomplicated
patients. Lean diabetics had a lower insulin level than obese.

Introduction
Defects both in insulin secretion and insulin
act ion are responsible for  the c l in ical
manifestations and complications of Type II
Diabetes Mellitus (Type II DM).
Hyperinsulinemia is said to exist when plasma
insulin levels are inappropriate and high for the
blood glucose levels estimated simultaneously (r).

This is especially true in obese diabeticse). Raised
plasma insulin in the presence of nolmalplasma
glucose indicates insul in resistance(I) .
Hyperinsulinemia is probably the common
element accounting for the association of obesi$,
Type II DM, hypertension. lipid abnormalities and
atherosclerotic card iovascular disease(3). Reaven
hypothesized that insulin resistance aggregates
with glucose intolerance. hypertension and
dyslipidemia in^a dist inct syndrome called
Syndromg X t+t.

The present work was undertaken to study and

compare the serum levels of insulin in patients
of Type I I  DM with and without vascular
complications. A comparison of the serum insulin
levels was also made between lean and obese
diabetics.

Material and Methods
The present study was conducted over a period
of 18 months.
114 consecutive cases of Type II DM, who
attended the Medicine OPD were included in
the study. A detailed clinical history was taken
and physical examination done in all cases.
Appropriate investigations were done in all
patients. These included fasting and post
prandial blood glucose, serum urea, creatinine,
cholesterol  and tr ig lycer ides,  complete
urinanalysis and24 hour urinary protein in cases
with proteinuria, blood pressure and ECG and
fundoscopy for detection of retinopathy. Doppler
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studies were done in patients suspected with
peripheral vascular disease,
Based on clinical history, examination findings
and investigations, all the patients were divided
into the fo l lowing groups with overt
manifestations of:
A) Retinopathy
B) Nephropathy
C) Peripheral vascular disease
D) Hypertension.
Amongst the 114 patients, those without any of
these vascular complications were taken as
controls.
Patients of Type I Diabetes Mellitus, those on
insulin therapy and those with acute metabolic
complications were excluded from the study.
Fasting serum Insulin level was measured by
radioimmunoassay. Kits were obtained from
BARC, Mumbai.
Body mass index (BMI)was calculated using the
formula:
BMI: weight in kg/ height 2 in meters. Based on
the BMI,  pat ients were div ided into lean
(<18.5kg/m2), overweight (25-30k9/m2) and
obese (>30kY6z1tst.
Statistical analysis for comparison of insulin levels
in various groups of Type II DM as well between
lean and obese diabet ics was done using
unpaired student's t test.

Results
The present study conrprised of 114 patients of
Type II DM of whom 63 were males and 51
females. 31 amongst these patients, who did not
have any vascular complications served as
controls. The age of the patients ranged from29-
73 years. The duration of diabetes mellitus in
these patients ranged from 4 years to L2 years.
The mean duration of disease did not differ
significantly between the conhol and cases. All
the 114 patients had received some form of oral
antidiabetic therapy.

The mean fasting blood sugar in the controlgrouc
was 170.38 mg/dl while it was 179.40m9/dl in
the pat ients wi th vascular compl icat ions
Similarly, mean of post-prandial blood sugar ir.
the conhol group was 2&3.60 mg/dl and it wc
284.90 mg/dl in the group with cornplications
Both fasting and post-prandial blood sugar dic
not significantly differ between the control group
and those with overt complications.
The mean serum insulin level in the contrc.
group was 34.82pUlml. The mean insulin leva
was significantly higher in all the other groups
than in the controlgroup. This was found to be
statistically significant. The details .rf the patien=
and the serum insul in levels are shown r :
Table 1.
Based otr the BMI, among the 114 patients, there
were 9 lean, 25 overweight and 3 obese
diabetics. The rest were in the normalrange. The
lean diabetics had a lower serum Insulin leve.
(mean 45.97pUlml) compared to ovenweigr.:
(mean 55.73pU/ml) and obese patients (mea::
49.56pU/ml). This was however statistically no:
significant

Discussion
Considerable epidemiological and human da:a
support a key role of hyperinsulinemia in tl'.;
etiology of various diseases like Type II Dil
atheroslerosis and hypertensiont6).
The present study is based on a one-time fasting
insulin levelin l14patients of Type II DM. Simila:
studies on one- time insulin levels have bee:
reported earlier(7-e).
The mean serum insulin in patients of Type .-
DM with hypertension was significantly highe:
at 41.35pU/ml as compared with the contrc.
which was 34.82pU/ml.  This f inding is i : .
accordance with a study by Billault et al(10). The..
studied 230 patients of Type II DM and among=
them, those with hypertension had significarrtl;
h igher serum insul in.  Marked fast ing anc
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posrprandial  hyper insul inemia has been
associated with high systolic and diastolic blood
pr€ssure(Ir). Uusitupa et al showed a positive
conelation of serum insulin with blood pressure
ievels in diabetic women compared to men(r2).
The frequent occurrence of hypertension, Type
Il DM and insulin resistance is probably more
than by chance. The common link between all
these is hyperinsulinemia(31.
Patients with microvascular complications of
retinopathy and nephropathy had a higher fasting
insulin level than the control. Trevisan et al (13)
found a much higher fasting and post glucagon
C-pept ide level  in diabet ics wi th
microalbuminur ia than those with
normoalbuminur ia.  Higher C-pept ide
concenhations along with elevated higlyceride
levels in plasma in patients with microlbuminuria
would suggest peripheral hyperinsulinemia,
possibly because of  a greater insul in
resistance(13).
The risk of developing peripheral vascular disease
is significantly higher irr diabetics than in non-
diabetics(ra). The insulin level in 22 of our patients
with PVD was significantly higher than in the
control group. Hyperinsulinemia may have an
independent contribution to the development of
atherosclerosis and per ipheral  vascular
disease{e.l l, l5).

On comparison of the mean age of the patients
with and without vascular complications, it was
seen that the age of  the pat ients wi th
complications was higher than the conhol. This
reflects the fact that complications of diabetes
set in gradually over the years and develop in
those pat ients wi th long standing
hyperglycemia(t6).
Obesity is characterised by hyperinsulinemia
and insulin resistance and forms an important
constituent of syndrome X (a). The serum insulin
level of obese diabetics is also higher than non-
6[s5g(u'18).

Although majority of diabetics in the west are
obese, in conhast, in developing countries like
India majority are non-obese and may actually
be lean{re). In the present study nine (7.8 7o) of
the patients were lean and only tfuee 12.67")
were obese. Mohan et al had 3.57o lean patients
in their study, the lean patients had more severe
diabetes wi th an increased prevalence of
retinopathy, neuropathy and nephropathy{1e)..
The mean serum insulin level was lower in the
lean diabetics than the others in our study. This
is in accordance to another study by Das et al
(20), who compared 37 lean and 35 obese
diabetics and found that mean basal insulin level
was lower in the former. The lean diabetics also
had significantly higher levels of fasting blood
glucose and glycated hemoglobin.

Conclusion
Fasting serum insulin levels were higher in patients
with overt vascular complications of Type II DM
than in patients of Type II DM without overt
complications. The complications were present
more often in older patients. There were 7.87"
lean diabetics in this study who had a lower
mean serum insulin level than the ovenveight and
obese diabetics.
These observations were seen in a study of one-
time fasting insulin assay in Type ll DM. A study
including a larger number of patients in whom
assay of serum C-peptide, pre and post glucose
load insulin along with glycated hemoglobin levels
would throw more light on the role of insulin in
Type Il DM and its complications. However it
can be said that insulin may not just be an
innocent bystander in the pathogenesis of
vascular complications of Type II DM.
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of age and serum insul in levels in control  and pat ients with
compl icat ions

Groups No.
of subjects

Median Age
(years)

Mean Insul in
(pU/ml)

p value i
( lnsul in vs control)  j

Control

Type II DM with HT

Type IIDM with retinopathy

Type Il DM with nephropatl.ry

Type II DM with PVD

31
25
20
16
22

48.8

57.5

58.6

53.25
54.9

34.82

41.35

56.56
70.48

96.93

P<0.01

P< 0.05

P<0.01

P<0 001
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Abstract
Antioxidant vitamin C was studied in 50 patients of premature rupture o[ membranes, admitted in
Gynaecology and Obstetric Ward, Pt B.D. Sharma PGIMS. Rohtak (lndia). 50 age and gestation
matched rrormal pregnant female comprised the control group Both the groups belonged to san'le
socio-econonric status. The study showed that plasma vitamin C levels in patients of premature
rupture of membranes were lower (1.00t0.24 mg/dl) as conrpared to control group (1.46+0.10 mgr
dl) Prior evidences show that damage by reactive oxygen species can impair fetal membrane integity
and reduce rnid gestation levels of vitamin C are associated with premature rupture of nrembranes.
This rndicates that dietary or 1:harmacological maniprr lat ion of vi tamin C levels could be of hel l t  rrr the
management of premature rupture of fetal membranes.

Introduction
Premature rupture of nrembranes (PROM)
occurs in approximately 1 of  every 10
pregnancies. 80% of the women who present
with PROM are at term. Premature rupture of
nrembranes in defined as spontaneous rupture
of membranes anyt ime dur ing pregnancy
b eyond 28th w eek of gestatio n but before the onset
of labour. Complications associated with PROM
are chor ioamnioni t is  and/or endometr i t is ,
prolapsed cord, fetal and neonatal sepsis. Also
there are more incidence of cesarean section,
fetal distress secondary to oligohydramnios.
The fetal membranes (amnion and chorion)
derive their shength principally from collagen. All
collagens are synthesized by fibroblasts and are
degraded by a family of Zn* * dependent proteases
called matrix metalloproteinases. Activation of
indiv idual  matr ix metal loproteinases is
modulated by t issue inhrbi tors of  matr ix
metalloproteinases.
Growth and maintenance remodeling of the fetal
membranes occur throughout pregnancy and

require a balance of  col lagen synthesis by
fibroblasts and coliagenolytic activity.
The major risk factors for PROM are infection,
cigarette smoking, bleeding or cocaine. Reactive
oxygen species are generated in these diverse
insults which can activate coliagenolytic enzymes
and impair  fetal  membranes integr i tyr l ) .
Endogenous col iagenolyt ic enzymes are
expressed by the fetal membranes throughout
gestation while exogenous collagenolytic enzyntes
are derived from inflammatory cel ls. Both
endogenous and exogenous col lagenolyt ic
enzymes are opposed by t issue inhibitors of
metalloproteinases. Examples of ROS include
superoxide (Or-). hvdrogen peroxide (HrOr),
hydroxyl ion (HO-), nitr ic oxide (NO ) and
hypochlorous acid (HOCI).
There are several lines of investigations which
support the concept that ROS are involved in
the pathogenesis of  premature rupture of
membranes and microorganisms play
multifaceted putative roles in PROM(2). Adverse
actions of bactericidal ROS, hypochlorous acid
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(HOCI), promotes excessive collagen breakdown
in chor ion and amnion by increasing
metalloproteinases and decreasing their tissue
inhibi tors,  and at tacking prol ine and 4-
hydroxyproline sites, which are important cross
linkages providing shength within the collagen
helix, thereby leading to PROM(3).
Smoking induces systemic oxidant damage to
multiple tissues, including lungs, blood vessels
and skin. Smoking most likely does not deliver
ROS directly to amnion and chorion, instead
smoking generates damage to t issues by
consuming antioxidants, leaving tissues such as
amnion and chorion vulnerable to ROS that
otherwise would be sequestered by normal tissue
levels of antioxidants(a).
It has been found that ascorbic acid when added
to fibroblast cultures, stimulates collagen synthesis
through activation of multiple genesF;.
Vitamin C blocks both the direct and host
induced HOCI tissue damaging mechanism. lt
was also found that role of ascorbic acid most
likely predominates in bociy fluids with low
albumin concenhations such as amniotic fluid
and cervical mucus(6).
The ability of vitamin C to block the actions of
hypochlorous acid on the amnion may be critical
to recuding risk of PROM.
The tensile shength of the membranes might vary
with the availability of ascorbic acid in the
material blood. The fact that level of this
antioxidant can be manipulated by dietary or
pharmacological supplementation prompted us
to measure the status of this antioxidant in
patients of premature rupture of membranes.

Material and Methods
Fifty patients with premature of membranes in
ihe age group 18 to 40 years, beyond 2Sweels
but before the onset of labour admitted in
Gynecology and obstetr ic Ward, Pt. B. D.
Sharma PGIMS, Rohtak (lndia) were included
in present study. Fifg healthy pregnant women,
age and gestation matched constituted the
conhol group. Patients from both groups wer€

from same socio-economic status.  Those
suffering from diabetes mellitus, renal diseases,
pr imary hypertension, pre-eclampsia,
rheumatoid arthrit is and those patients on
antioxidant supplementation were excluded from
both the groups. Samples were taken in vials with
EDTA as anticoagulant. Ascorbic acid was
analysed by method of Roeo).
It was observed that vitamin C level in
patients of PROM was 1.00+0.24 m{dl
(p<0.001) (Table I).

Discussion
The decreased levelof vitamin C observed in the
present study may be an important factor in
relation to compromised antioxidant status of
these patients. Hypochlorous acid (HOCI) is one
of the several ROS that may play pivotal roles in
premature rupture of membranes. Hypochlorous
acid, the major oxidant generated by activated
neutrophiis, is fomied when myeloperoxidases,
which are present in the granules of activated
neuhophiis, catalyse conversion of HrO, and Cl
to HOCI. HOCI and other ROS play essential '
roles in killing both inhacellular and exhacellular
microorganism. Hypochlorous acid most likely
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Abstract

Cataract is one of the leading causes of blindness throughout the world. Normally transparent lens
becomes opaque due to irreversible coagulation of lens proteins Oxidative damage is believed to
play an inrportant part in cataract formation
Three groups ol ten patients each of immature, mature and hypermature senile cataract were taken as
per clinrcal and slit lamp norms. Levels of aniioxidant enzymes-Superoxide Dismutase (SOD) and
Glutathione peroxidase (GPx) were estimated in the nucleus of lens and in blood on the day of
surgery, Weight of lens nucleus and its protein content was also determined.
There was significant decrease in the levels of SOD in lens (p<0.0001) because of its consumption by
reactive oxygen species fornred during cataraclogenesis. Levels of GPx in lens showed a significant
increase (p<0.0001) with cataract maturity. lt may be due to its non-utilization because of low levels
of available Glutathione, secondary to the development of cataract.

Introduction
Cataract, the opacification of lens of eye, is one
of the leading causes of blindness worldwide. It
accounts for approximately 427o of al l  the
causes(l'. The recently launched Vision 2020, a
global initiative fbr the elimination of avoidable
blindness introduced by the World Health
Organization and other organizations, singled
out cataract  and trachoma as the pr ior i ty
diseases(2r.
Cataract is caused by ineversibly coagulated lens
protein. The various modifications observed are
format ion of  mixed disulphides with
glutathione(3), oxidation of amino acids l ike
cysteine. methionine and Wptophan(a). During
the process there is univalent reduction of oxygen
which leads to production of highly reactive free
radicals like superoxide, hydroxylradical (OH -)

and Hydrogen peroxide (HzOz). OH'is a highly
reactive species interacting with almost anything
in its immediate vicinity. Thus it can react with
lipids, sugars, proteins and nucleic acids(5'6). After

exposure to oxidative stress, the redox set
of the single layer of the lens epithelial cells
not the remainder of the lens) quickly c
going from a strongly reducirrg to an oxid
environment. Almost concurrent with this
is extensive damage to DNA and membr
pump systems, followed by loss of epithelial
viability and death by necrotic and
mechanisms(7).  To protect  the lens f r
deleterious effects of oxidation there are def
enzymes like superoxide dismutase, catalase
glutathione peroxidase. Though this
mechanism is going on in almost allthe cells
body, it assumes greater importance in lens
preventing accumulation of modified prote
since lens has a limited capacity for
hrrnover.
Most available studies have been done
animals to see the cataract formation(8). Thus-
prospective study was done to assess the
of antioxidant enzymes, Superoxide dism
and Glutathione peroxidase in cataractous
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--.:;Ceus and in the serum of the same patients
a:rci ro correlate the levels of these enzymes in
-.uious stages of cataract lormation.

Materials and Methods
Tle present study was conducted in the
Je.cartrnent of Ophthalmology and Department
: :  Biochemistry at  Smt.  Sucheta Kr ip lani
.iocpital, New Delhi. Thirty patients of cataract
dmitted in eye ward were selected for the study.
They were divided into 3 groups of ten patients
each, having immature senile cataract, mature
senile cataract & hyper-mature senile cataract.
Staging of the cataract was done according to
ire clinical and slit lamp norms. Patients with
age <45yrs, history of ocular trauma, ocular
disease, diabetes mel l i tus,  hypertension,
glaucoma and prolonged use of corticosteroids
rvere excluded.
Blood samples were taken in heparinized vialon
the day of surgery. SOD was estimated in serum
& lens nucleus by spectrophotometric method(e).
It employs xanthine and xanthine oxidase(XOD)
to generate superoxide radicals which react with
2 -  (4 - iodop he nyl  )  -3 -  (  4-n i  t rophen ol  )  -5 -
phenyltetrazolium chloride(l.N.T.) to form a red
formazan dye. The SOD activity isthen measured
by the degree of inhibition of this reaction. GPx
was estimated by UV method of Paglia and
Valentine(10). According to this method, GPx
catalyzes the oxidation of glutathione (GSH) by
Cumene hydroperoxide. In the presence of
glutathione reductase (GR) and NADPH, the
oxidized glutathione (GSSH) is immediately
converted to the reduced form with a
concomitant oxidation of NADPH to NADP and
the decrease in the absorbance is measured at
340 nm. Weight of the lens nucleus was taken.
Its protein content was determined by Biuret
method(rr) based on the principle that peptide
bonds of proteins react with cupric ions in alkaline
solut ions to form a colored product,  the
absorbance of which is measured at 540 nm.
The protein content was calculated as per gram
weight of lens.

All data analyses were done with the statistical
package for the social sciences (SPSS). Student
't' test and analysis of variance test (ANOVA)
was applied for comparisons. Karl Pearson's
conelation coefficient was used for correlation
analysis. The results are expressed as Mean+S.D.

Results and Discussion
Age related cataract is the major cause of
blindness. In India. senile cataract occurs almost
a decade earlier as compared to Europe and
America. Oxidation is a relatively early eventwith
almost every type of cataract. Extensive
oxidation of lens proteins and lipids is associated
with human cataract found in older individuals
whereas little oxidation (and only in membrane
components) is found in normal subjecb. This
is due to age-related increase in oxidative shess
or a decrease in defense mechanism.
In our study, the lens protein decreased
significantly with increasing maturity of cataract
(Table 1). This is due to decrease in sduble
fraction of proteins with the development and
progression of cataract. Similar results are shown
in the study by Pereira et al(rz). Normally with
increase in age, the weight of lens nucleus
increases. This is due to building up of layers of
new cells from equator causing continued growth
of crystalline lens throughout life. In our study
there is no significant correlation between age
and weight of lens nucleus in any group, probably
due to small sarnple size.
Progressive increase is seen in the mean values

of enzymes SOE and GPx in blood with the
maturity of lens. However, all the levels of GPx
are slightly lower than the reported normal levels
(4171-10080U/ml). So it is possible that it may
play a role in the initiation of changes leading to
the development of cataract.

Analyses of lens nucleus in all study groups
show a significant decrease in the mean levels
of SOD with the increase in maturity of the
cataract (p<0.0001). This enzyme is responsible
for scavenging of Superoxide radicalto less active
oxidant HrO, i r r  associat ion wi th other
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antioxidant enzymes Glutathione peroxidase and
catalase. Thus, Superoxide dismutase plays an
important role in protecting crystalline lens from
oxidative damage by free radicals and this
decrease of enzyme activity suggests a role of
free radical injury in cataract development.
Hikaso Fujiwara et al(l3tand Fecondo et al(14) also
confirm with the findings of our study.
GPx enzyme activity in the different study groups
shows significantly high levels in hyper-mature
senile cataract compared to immature senile
cataract. The enzyme GPx work at low & steady
concentration of HrO' Therefore, it may play a
role in preventing oxidative damage to lens
protein in the initial stage. With the progression
of cataract, HrO, concentration destroys the
homeostasis maintained by the lens membrane
barrier leading to loss of low molecular weight
compounds such as glutathione thereby causing
accumulation of enzyme. Various studies by
G.N. Rao s16l{ts) and R.S. Diwedi et al(r6}show
decreased GPx levels irr cataractous lens when
compared to age matched normal lenses and not
during different stages of cataractogenesis.
The high contentof glutathione (GSH) in the lens
is believed to protect thiols in structural proteins
and enzymes for proper biological function.

Table - I
Observations in Lens and Serum at different stages of Cataract

Diminished size of GSH pool with some protein
thiols being S-thiolated by oxidized non-protein
thiols form protein-ihiol mixed disulfides, either
as protein -S-S-glutathione (PSSG) or protein-
S-S-cysteine or protein-S-S-gamma-
glutamylcysteine. Thus, relatively low ratio of
GSH to protein -SH in the lens nucleus
combined with low activity of the glutathione
redox cycle,  makes the nucleus especial ly
vulnerable to oxidative stress. This sets a vicious
cycle of  accumulat ion of  HrO, beyonC
physiological limit [Abraham Spector et al(]7]l
making the enzyme inoperat ive.  This also
explains the insignificant correlation between the
enzymes SOD & GPx in lens of patients,
No correlat ion was obtained between
antioxidant enzymes SOD and GPx in blooc
among any of the cataract patients. Similar
results have been shown in the study of Paul F
Jacques et al(18).
Thus, our study suggests that the breakdown oj
anti-oxidant defense nrechanisms in lens lead tc
free radical injury resulting in oxidative damage
to lens proteins. This causes ini t iat ion ani
progression of  cataract .  Enhancing the
endogenous antioxidant capabilities may be an
important prophylact ic intervent ion of  the
process.

lmmature Cataract Mature Cataract Hyper-mature
Cataract

Lens wt. (gm) 0.1162 !0.04279* 0.1306 t 0.037368 0.1120 10.04153*

ProteinContent (gml 0.0073610.00431$ 0.00521t0.004546$0.0045210.006617i

SOD in blood
(U/ml) t92.3x740.2 307.9 t 307.3 396.4 t 318.7

GPx in blood
(u/L) 3432 t78/.7 3483 r 1923 4018 r 1091
SOD in lens
(u/mg protein) 0.5953 r 0.1881^ 0.3877 l.0.2092^ 0.29t7!0.09496^

GPx in lens
(mU/mg of protein) 0.18511 0.09937# 0.2490 t 0.1055# 0.3365 !0.I745t
* $ ̂  oDifferences between these levels were significant (p < 0.001).
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Abstract
Pregnancy induced hypertension (PIH) is a condition seen maximum in primigravida. Pre-eclar':rpsia
and eclampsia (variants of PIH) are responsible for majority of complicated pregnancy, prer,rature
deliveries and pre-natal cieaths. The rise of blood pressure and other risks in PIH seems aggravated
by increased production of oxidants and peroxide activity. Free radical oxidants and lipid
proxidation supply these products and other dangerous oxygen species. The oxidative products or
oxidative shess seems increased in PIH and their assessment is critical because of its hansient nafure.
The oxidative shess or the extent of oxidative injury produced by such products are thus indirectly
measured from the blood levels of superoxide dismutase (SOD) and Malondialdehyde (MDA). The
positive effects of antioxidants like vitamin E, ascorbid acid (vitamin C) and uric acid are assessed
carefully using specified techniques. Serum uric acid and plasma MDA levels are found significantly
increased in PIH but plasma vit. E and erythrocyte SOD activity are found reduced as compared to
normal pregnancy. The low vit. E and reduced SOD activity may be due to its increased utilization
in response to oxidative shess and reduced enzyme production following free radical attack. MDA is
a major product of lipid peroxidation and its increased level along with raised diastolic blood
pressure indicates oxidative shess due to free radical attack. Hence oxidative stress plays a role in
pathogenesis of PIH.

Introduction
Pregnancy induced hypertension (PIH) is the
development of high blood pressure
(hypertension) for the first time during the later
half of pregnancy. It is a pregnancy related
condition characterized by hypertension to the
extent of 140/90 mm of Hg or above. The
condition is usually associated with proteinuria
and oedema . In such cases hypertension may
be a direct result of the gravid state. Other
clinical manifestations of PIH includes pre-
eclampsia, eclampsia along with gestational
hypertension.

Pregnancy induced hypertension is the most
frequent medical complication of pregnancy,
occurring in 107" of pregnancies. Pre-
eclampsia alone accounts for more than 40%
of iatrogenic premature deliveries. It is
estimated that up to 30% of prenatal deaths are
directly related to hypertensive disorders of

pregnancy in which PIH forms the majorig(t).
Therefore, early detection of PIH together with
an appropriate and prompt management
initiation is a must to lower both prenatal
morbidity and mortality rates.

It is believed that some of the free-radical
oxidants may play an important role in raising
blood pressure in pregnancy as there is a
definite and marked effect of free radical
oxidation products on smooth muscles, platelet
aggregation and blood clotting mechanism in a
variety of experiments. Further, lipid
peroxidation products including
Malondialdehyde (MDA) are injurious to
endothelial cells in vitro(2). Increased lipid
peroxides may provoke disturbances in
endothelial and intimal cell layers of blood
vessels which in turn cause vasospasm and
increased sensitivity to vasopressors. The
effects of lipid peroxidation and their products
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on blood vessels and uteroplacental perfusion
in rat resembles the pathophysiological
changes typical of human pre-eclampsia(3).
It has been found that certain compounds
including uric acid, vit. E (Tocopherol), vit. C
(fucorbic acid) and vit. A (B-carotene) having
antioxidant properties can reduce the level of
lipid peroxides either by limiting their
generation or inactivating them. A diminished
antioxidant activity favours more production of
peroxides or peroxidative activity and it is more
marked in gravid state of uterus. This increased
peroxides are solely at the expense of oxygen
and polyunsaturated fatty acid and their
reactions are usually initiated by free-radicals.
Antioxidants are otherwise a group of
compounds that counter and reduce the
increased oxidative stress or hazards to the
tissue. Thus deficienry of antioxidants may
lead to increased lipid peroxidation and
oxidative overloads in maternal circulation.
The present study is therefore taken up to see
the implications of oxidative shess or the effect
of free radical oxidants in pathogenesis of PIH

Materials and Methods
Sixty five pregnant women (40-PIH and 25-
Normotensives), in the age group, 18-4furs,
heated in the Obst. & Gynae deptt. of Regional
Institute of Medical Sciences (RIMS), Imphal
(Manipur), during January 2001 to July 2002,
form the subjects of the study. Detail history of
the individual cases were taken which includes
the treatment of hypertension and whether any
of them suffered from renal diseases, diabetes
mellitus, gout etc.
Blood samples were taken before
adminidtration of antihypertensives by
venupuncfure under sbict aseptic precaution.
The samples ware collected in appropriate vials
for each estimation which were processed
within 1-2 hrs of collection. Then the samples
were cenhifuged for 10 mins at 1200 g to
separate plasma and serum.
Special processing was necessary for assay of

superoxide dismutase (SOD) activity in the
erythrocytes. The RBCs from heparinised
samples were drawn carefully after removing
the bufu coat and they were washed three
times in cold saline (O.97" Nacl), after that one
volume of RBC was hemolysed with 1.5
volumes of cold de-ionized water (1:1.5). The
hemolysate can then be used for assay of
erythrocyte SOD activity. From this
hemolysate, I00pl was used for hemoglobin
analysis. Plasma vitamin E (o-liccopherol) and
MDA levels and serum uric acid estimations
were carried out according to the methods
specified herein.

Methods

1. Plasma vitamin E (orTocopherol)-
estimated by the method of Natelson S
(1971)(4)

2. Erythrocyte superoxide dismutase (SOD)
activity - estimated by the method of
Mishra HP and Fridovich (1972)$l

3. Plasma MDA (Malondialdehyde) level -
measured by the method of Buege JA and
Aust SD (1979)(6)

4. Serum uric acid was estimated by
enzymatic method using the kit from
Ranbaxy Lab Ltd. New Delhi (lndia)

The resglts were tabulated and
statisticai$ analysed.

Results and Discussion
The study shows that PIH is most prominent in
the age group of 27-25 yrs(Table I). Majority of
the cases belong to Hindus(82.57"1, this may
be because of the fact that the study was
carried out in a Hindu dominated area (Table
II). It is also seen that PIH is quite common in
those who were in their lst gravida (Table III).
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Plasma vit E levelwas found to be significantly
low PIH as compared to that in normotensive
pregnancies(z). 1t;. may be due to increased
demand of vit E, the potent antioxidant,in
response to increased oxidative shess in PIH.
There may be other reasons for reduced
plasma vit E level. The sfudy shows a negative
correlation of plasma vit E with MDA levels
(Table IV). More oxidative stress caused
increased lipid peroxidation which again
resulted in raised MDA level as the latter is a
major breakdown product of lipid peroxidation.
The peroxidation chain breaking appears self
perpetuating if not tightly controlled and on the
other hand vit E is the most effective lipid
soluble chain breaking antioxidant(8) So it can
be speculated that the reduced vit-E may be
due to its increased utilization in response to
oxidative stress. Ziari SA et al. reported 30%
decrease of vit E concentration in severely
eclamptic women(9). Howeveq some workers
opined that reduction of lipid antioxidants in
pre-eclampsia and eclampsia are effects rather
than the cause of the disease.
Another possibility is that the oxidative process
consumes more vit E as well as vit A and this
may cause eclampsias. A significantly low level
of ascorbic acid was observed by Mikhail MS et
al(io) 1l"u reported that the low ascorbic acid
level stimulates LDL-Cholesterol oxidation
whereas high concentrations inhibit it. This is in
agreement with the earlier findings. Another
significant finding was that of Jain SK and Wise
p (11) un6 they observed that the process of
lipid peroxidation can inhibit the synthesis of
ascorbic acid in vitamin E deficient individuals.
The peroxides formed by auto-oxidation of
ascorbic acid appeared to be the inhibitors of
many other enzymes including SOD. A
significantly reduced SOD activity in PIH may
be due to increased attack of free-radicals and
thus resulted in low production of the enzyme.
The involvement of free-radical attack
(oxidative shess) can lower erythrocyte SOD
activity. This is another suggestive finding

because the sfudy shows a negative correlation
between erythrocyte SOD activity and plasma
MDA level. It has been reported that free-
radical can damage DNA and cause cellular
injury and mutation in the genes. The enryme
SOD plays a major antioxidant role in
erythrocytes where superoxide anions are
continuously generated by the auto-oxidation
of hemoglobin. It is evident that SOD catalyzes
the conversion of superoxide anions to
hydrogen peroxide (HzOz) a'rd the enz.1me
catalase splits the latter to HrO and Or. Hence,
erythrocyte SOD activity found low in PIH as
compared to the conhol group [Table IV] and
this is in conformity with most findings.
It has been reported recently that the rise of uric
acid in PIH may be secondary to placental
damage from increased purine catabolism
which resulted in more production of urates.
The present study also has similar findings
[Table IV]. Its antioxidant property protects the
cell membrane from lipid peroxidation by
scavenging free radicals, singlet oxygen and
chelating ferric ions to the target cells. The
marked increase of serum uric acid in PIH cases
may be taken not only as the reflection of
kidney damage but also a positive response to
antioxidant. It is a good sign of body's defence
mechanism against free radicals. This can be
envisaged because a positive correlation was
found between the levels of serum uric acid
with plasma MDA and the same finding of
serum uric acid with diastolic blood pressure.
Thus serum uric acid level seems to be a
sensitive indicator of PIH. But there is a
negative correlation between diastolic blood
pressure and serum vit E levels in such cases.
This negative finding is in conformity with the
observation of Prasad M and Mishra MG(e).
MDA is a major breakdown product of lipid
peroxidation and is being used as an indirect
measure of oxidative stress or oxidadative
loads(l0). Free radicals, by their unstable and
hansient nafure are difficult to measure but
they are taken as major agents for peroxidation
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reactions. Pre eclampsia, a varient of PIH has
been found associated with deficient
placentation due to ischemia. This condition
may be a result of abnormal or low blood flow
in uterine arteries in the second trimester. The
tissue hypoxia stimulates more lipid
peroxidation and increase oxidation of
circulating free fatty acids which finally resulted
in surplus peroxides and peroxidised lipids in
plasma. Oxygen as such is an unseparable
tissue fuel and is used by the cells to generate
energy in the form of ATP When oxygen is
inadequate, ATP degradation occurs and this
leads to increased production of purine

metabolites. Once purines are degraded to uric
acid, they cannot be reused by the normal
cellular process. Under hypoxic condition, the
enzyme xanthine dehydrogenase tends to
convert to xanthine oxidase and favours
generation of free oxygen radicals.
Thus an increase plasma MDA levelalong with
raised diastolic blood pressure are indicatives of
increased oxidative shess in PIH. It is also
almost evident that oxidative stess do play a
role in pathogenesis of PIH. We may therefore
conclude that oxidative stress is playing a
significant etio-pathological role in PIH, though
the exact mechanism remains to be elucidated.

Table I : Age -wise dishibution of conhol and PIH

From the above table, it is seen that the majority of PIH cases occur in the age group of 27-25 years,
which is 35%)

lThis table shows that majority of patients with PIH are Hindus (82.57"), Christian (7.5%) and
Muslims (10.0%)l

Age group
(in years)

Conhol (No.) Percentage PIH (No.) Percentage

Upto 20 years
2t-25
26-30
31-35

36 and above

2
11
4
7
1

8
M
16
28
4

3
14
11
8
4

7.5
35

27.5
20
10

Total 25 100 40 100

Table Il : Religion-wise dishibution of conhol and PIH

Religion Conhol (25) PrH (40)

No. o,
/o No. of

/o

Hindu
Christian
Muslims

22
2
1

88
8
4

33
3
4

82.5
7.5
10.0



Gravida Control (25) PrH (40)

No. ol
/o No.

I 1 M.0 18 45.0
2 7 28.0 T2 30.0
3 6 24.0 6 15.0
4 1 4.0 4 10.0
5
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Table - III : Gravida-wise dishibution of control and PIH

(From Table - III it can be concluded that most of PIH cases occur in first gravida, as gravida
increases, the incidence of PIH decreases.)

Table - IV : Serum uric acid, vitamin E , malondialdehyde and superoxide dismutase in Conhol
and PIH cases.

* P <0.05, ** P<0.01,*'k* P <0.001 (as compared to conhol)
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Tests Control (25) PIH Cases (40)

Uric acid (mo/dl) 3.55 + 0.33 4.83 0.65***
Vit. E (mq/dl) 0.99 -r 0.I7 0.73 + 0.10 **
Malon dialdehyde (nmole/ml)
(MDA) 2.2I -r 0.32 3.48 r- 0.55 *

Superoxide dismutase Units/gmHb
(soD) 778.00 + I30.45 62I.50 ! 96.67 *



Editorial

Bird flu: not only media hyp.

In the last few years the term, bird flu has become the topic of much discussion. It
is an avian infection with influenza virus. The question is whether there is any real
chance of danger to the human society or its real significance should be clear to us.

lnfluenza virus has certain characteristic features, which made it dreadful agent.
Among them one important is its segmented genome. It is a RNA virus with eight
segments in its genome. Depending on the nuclear protein (NP) and membrane
protein there are three types, A, B & C. The entire nonhuman viruses are of type A.
Type A is responsible for all pandemics and A, B for epidemics also. lt has two
important envelope proteins, HA and NA and depending on them the virus has
been sub typed. These are 16 H and 9 N and there may be innumerable
combinations of these H and N. Humans are mainly affected by H,-H, and H, and
Nr&Nz but all the sub types affect birds. Thus an extensive reservoir of influenza
viruses potentially circulates in bird population. Avian influenza viruses do not
normally infect species other than birds and pigs.

The disease was first identified more than 100 years (1901) ago in Haly. In the
year 1997 in Hong Kong, humans were found to be affected with HuN, strain.
which killed 6 out of 18 infected persons. The figure was really alarming. Two other
aviarr influenza vimses have been recently found to cause illness in human. An
outbreak of highly pathogenic HrN, shain began in Netherlands in February, 2003.
causing death. Mild illness was caused by infection with HnN, among children in
Hong Kong in1999 and in mid Dec 2003.This HrN, is highly pathogenic for birds.
One recent alarming infection has been reported in Northern part in Viet Nam
where HuN, avian shain of influenza virus led to severe human respiratory disease.

Allbirds are susceptible to avian influenza, though some species are more resistant.
Migratory waterfowl, the most notable wild ducks are the nafural reservoir and
themselves are most resistant to infection. Domestic poultry like chickens, ducks,
turkeys are particularly susceptible to fatal epidemics of rapidly fatal influenza.
This form is character'ued by sudden onset, severe illness and rapid death with a
mortality even up to 100 7o.

Our question is that how far this avian influerrza can cause disaster in human
population. All type of influenza A viruses are genetically labile and are well adopted
to evade hostdefense. There are two tgpes of genomic changes. One milder antigenic



drift due to point mutation and responsible for epidemics and the most dangerous
change is antigenic shift due to genetic reassortment leading to pandemics which
results in a novel sub type differing from both parent viruses. As population will
have no immunity to the new sub types and as no existing vaccines can provide
protection, antigenic shift has historically resulted in lethal pandemics and for this
the novelsubtype should cam/ genes from human influenza virus, which is readily
transmitted from person to person for a sustainable period.

Our next question is. why a low risk disease, bird flu is dangerous. Recent incidences
especially with HsNr avian influenza A prove that hansmission is possible. People
at risk are those who are in close contact with infected poultry birds.

Usually pigs. which are susceptible to both humans and avian influenza virus. are
the mixing vessels. Genetic reassortment take place in pig leading to the emergence
of a new sub type.

A second possible mechanism, which has been identified recently, is that humans
themselves can serve as the mixing vessels for at least some of the 15 avian influenza
subtypes.

Of the 15 avian virus sub types HrN, is of particular importance for several reasons.
It mutates rapidly and has ability to acquire genes from viruses infecting other
species.

In addition, laboratory studies have demonstrated that they have high pathogenicity
and can cause severe disease in humans. Birds that survive infection excrete viruses
for at least 10 days, orally and in faeces, thus facilitating further spread.

Recent research has shown that low pathogenicity of bird flu can be mutated and
get converted into highly pathogenic viruses, after circulation for sometimes in a
poultry population. During a period of 6 - 9 month a virus of low pathogenicity
may be mutated to a highly pandemic one.

Hence, the problem of bird flu is not only nredia hype but also a cause of real
alarm.
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Abstract
Bioinformatics is the computer based method and an informatics centric intersection among the
biological sciences. health and cl inical sen' ices. rnformation analysis and presentation. I t  includes a
core of biomedical informalics iechr, iques,,r. i ih the own applied computation and stat ist ical tech-
rr iques. Bioinformatics rvi l l  plag,the central role in fr.r tr .rre medical advances. diagnostics and theralteu-
t ic valLre of SNPs It  also incorporates genonric ciata to cl inical practices: lhere by contr ibute to the
genon.r ic medicine Different biospecif ic data anai l ,sis softwares. microanay analysis onlolog-v bui ld-
rng tools. QSAR rlodels. pharnracokinetrc: lodei ccntr ibute to the genonte based nredicine concept
and rat ional development as,"r 'el l  as desrgning cf drugs Biological , ,r 'or ld now enters into the post
genomic era lntelplay between the biolcgrcal daia and clrnrcal :nformatlon sysrem sgnergies the
medical informalics and bioinformatrcs and thereb; faci l i tat ing genomic medicrne for the future health
care. 3D graphical models of the protern moiecules are the essential focus for the drug discovery* and
designing There are dif ferent useful bioinfornralrcs websites auai lable freely on the lnrernet which
l ink scientists and nredical professronals to lhe biolnformatrcs solut ion by col laboration, data and
sofrware development The sincere and scienti f ic synergisation of the bioinformatics and health
sciences thus nrav inrDrove the health care and cl inical practices

Introduct ion
The rapid, substantial completion of the human
genome project (1 2) is often stated as a reason to
say that we have now moved into the post
genomic era(3' 1) The study of genetics and its
application to .he medical practice have been
irrevocably trairsformed by the availability of the
massive sequencing and functional genomic data
sets. Pharmacogenomics became possible by the
discovery of DNA sh'ucturc by Watson and Crick,
but bioinformatics is the area that is making its
)€ality. The power of bioinformatics lies in the
in-silico approaches to incorporate genomic data
to clinical practice. The availability of genomic
and proteomic information contr ibute to the
genome medlcine 15 r:j. fhs resulis will have a
considerable impression on clinical research and
: irnical  pract ice.

Bioinformatics is the development and use of
softwares for acquiring, storing, analyzing and
interpreting biological data to answer biological
questions. Emphasis have been given to structure.
function and human health mechanism which
can tell how biological process normally works
and how they go wrong to cause diseases.
Bioinformatics willplay the centralrole in future
medical  advances and diagnost ic and
therapeut ic value of  s ingle nucleot ide
polymorphisms (SNP5;tzt .  The goal  of
bioinformatics is to provide computer-based
methods for coping and interpreting large volume
of diverse data obtained by high throughput
approaches. The broad disseminat ion of
genomic informat ion wi l l  not  onl !  change
pat ierr t-physician relat ionship but aiso bnng
close cooperation between bronlormatics and



Ind. J. Med. Biochem. Vo/. 9. No. 2.2005

medical informatics researches(5. 6).

Bioinformatics Intersecting with Health,
Medical and Clinical Informatics:
Bioinformatics has potent ial  information to
collaborate with Health Informatics like in the
following areas:
Bioinformatics in genetic variation and
data analysis: Mutation in the single gene or
mutations of different genes that are related cause
genetic variation(8). Classical epidemiology and
clirrical research on the one hand, and genomic
research on the other. alone are no longer enough
for advancing in genomic medicine, and a new
integrative approach is required. The integration
of all the data and information generated at all
levels requires synergy of Bioinformatics, Medical
Informatics and Health Informatics.
Actually, most diseases are not higgered by a
single gene, but by a combination of genes.
Association and correlation analysis method can
be used to help determine the kinds of genes and
proteins that are likely to co occur in target
samples. For these type of data analysis there
are some bio-specific data analysis software
systems: such as Gene Spr ing, Spot Fire,
VectorNTI, COMPASS. and SMA (Statistics for
Microarray Analysis) in R (e).

Bioinformatics in storing and analyzing
microarray data: ln recent years, microarray
experiments have proved invaluable for the study
of gene expression patterns in cell lines induced
by chemicals (drugs or toxicants)(tot  und 'n

t issues associated with diseasei30).  The
microarray use a technology whereby "DNA
chips" measure whether and to what degree
different genes are expressed in experimental
tissue samples. Each DNA chip can analyze the
presence or absence and the approximatelevel
of expression of tens of thousands of genes. This
offers a wide range of informatics opportunities(S).
. In the near future, microanays willprobably

be able to analyze all 60,000 to 100,000
human genes in a single experiment. There

are extensive opportunities to explore many
di{{erent approaches to dafa mfnfng and
analysis.

. The data need to be robustly and flexibly
linked to many external databases and
software analyt ic tools,  so that  their
meaning and implications can be ful ly
explored.

.  Supercomputercapabi l i t ies.  including
parallelcomputation, are clearly needed for
the performance of allthe required analyses.

. Microarray research willbe performed both
by bioscientists and by clinically oriented
researchers.

Bioinformatics in clinical information: The
clinical applications of bioinformatics can be
viewed in the immediate. short, and long term.
The human genome project plans to produce a
database of all the variations in sequence that
distinguishes us all. The project could have
considerable impact on people living in 2020-
for example, a complete list of human gene
products may provide new drugs and gene
therapy for single gene diseases may become
rout ine (www.ornl .gov/hgmisimedicine/
tnty.html). Basic bioinformatic tools are already
accessed in certain clinical sitOations to aid in
diagnosis and treatment plans. For example, Pub
Med (www.nlm.nih.gov) is accessed freely for
biomedicaljournals cited in Mediine, and OMIM
(Onl ine Mendel ian Inher i tance in Man at
www3.ncbi.nlm.nih.gov/Omimi), a search tool
for human genes and genetic disorders, is used
by clinicians to obtain information on genetic
disorders in the clinic or hospital setting. An
example of the application of bioinformatics in
new therapeutic advances is the development of
novel designer targeted drugs such as imatinib
mesylate (Gleevec), which interferes with the
abnormal protein made in chronic myeloid
leukemia(11). The ability to identify and target
specific genetic markers by using bioinformatic
tools facilitated the discovery of this drug. In the
short  term, as a resul t  of  the emerging
bioinformatic analysis of the human genome
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project, more disease genes willbe identified and
new drug targets wi l l  be s imultaneously
discovered. Bioinformatics will serve to identify
susceptibilip genes and illuminate the pathogenic
pathways involved in illness. and will therefore
provide an opportunity for development of the
targeted therapy. Recently, potential targets in
cancers were identified from gene expression
prof i les.  In the longer term, integrat ive
bioinformatic analysis of genomic, pathological,
and clinical data in clinical trials will reveal
potential adverse drug reactions in individuals
by use of simple genetic tests. Ult imately,
pharmacogenomics (using genetic information
to individualize drug treatment) is likely to bring
about a new age of personalized medicine:
patients will cary gene cards with their ou'n
unique genetic profile for certain drugs aimed at
individualized therapy and targeted medicine free
from side effect.
There are some novel technologies for decision
support and knowledge management (12). These
are Bayesian bel ieve network to c lassi fy
endometial hyperplasia, the representation of the
knowledge about complex biological process
using workflow and Petri  Net models, the
combination of medical and statistical knowledge
to improve diagnostic performance in glaucoma
and a tele- health care architecture for renal
support involving quantitative models patients
and therapy equipment. Application of these
technologies in addition to human effort will
enhance the true diagnosis of the therapeutic
diseases.
Bioinformatics (Bl) in medical informatics (MI);
At present the interaction between the two
communit ies,  medical  informat ics and
bioinformatics, is increasing as revealed by the
number of congresses and conferences that deal
with this subject. Biomedical Informatics (BMI),
rising from the synergy between BI and MI,
provides the framework for developing and
sharing new biomedical knowledge. Knowledge
generated through very large biomedical
databases will enable health care organizations

to identify citizens who are not only at "genetic"

risk for developing illnesses but whose risk of
developing symptomatic illness could be reduced
by one or more interventions. As more and more
genetically "at risk" citizens are identified. more
focused management programs must evolve(13).
More recently. medical informaticians have

been in the forefront of developing ontology-
bui ld ing tools such as PROTEGE (14'15)

computer iz ing the major text  on genet ic
components of disease and developing a highly
detai led computat ional model for medical
knowledge needed for the interpretation of
increasingly complex and informative imaging
modalities-the Foundational Model of Anatomy.
The most important collaboration will be the
prolects to novel Bl-MI approaches to genomic-
based medicine. New knou' ledge about the
causes and treatments of disease will not be
created as quickly without a dynamic. rational
biomedical information environment.
Bioinformatics in p henotype database.' To obtain
new knowledge from genomic and proteomic
data, the combination of the phenotgpe, genotype
and proteotype of large number of patient from
dif ferent places of the world are needed.
Standardized description of the phenotype can
be achieved by shuctured, physician data entry
(a priori definition of structured data elements),
by computerized interpretation of the EMR
content (a posterioriderivation of structured data
elemenb from free text) or a combination of these
two methods (13).

Bioinformatics in rational Drug Design and
Development; Intelligent use of computational
facilig and bioinformatics tools for rationaldrug
discovery is very important for  rapid
development of innovative therapy. Insilico design
of potential drugs for a given protein or nucleic
acid target can be done by two ways- De-novo
design of lead compounds or modification of
existing lead compounds, which can bind to a
macromolecular target and be stably active for a
certain period.
Ligand based drug design'when a drug can be
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designed on ligand-target binding method and a
large numberof active ligand molecule is known,
but no structural information for the target exist,
then ligand based computational methods can
be employed for design of the drug of a given
therapeut ic project ,  more speci f  ical ly,
quantitat ive structure activity relationship
(QSAR) can be employed. QSAR approaches
involve the statist ical analysis of a set of
properties or descriptors for a series of biologically
active molecules; the statistical model that is
developed is then used to predict the activip of
additional compounds against the target. For
example. the QSAR model can be used to predict
which members of  a ser ies of  proposed
compounds are likely to be active and therefore
should be synthesized and tested. The
fundamental assumption of QSAR is that
variations in the biological activity of a series of
chemicals that target a common mechanism of
action are correlated with variations in their
shuctural, physical, and chemical properties (r6).

Within the new paradigm is also a growing hend
to build models to predict not only potency and
selectivity but also absorption, distribution,
metabolism, elimination, and toxicity (ADMET)
properties, that is, to predict with QSAR the
pharmacokinet ic and pharmacodynamic
properties that make a chemical drug like or
properties that may induce toxic side effech.
A pharmacophore model can also be derived by
as set of known l igands for a target.
Pharmacophore is a set of features of acceptors,
donors, ring centrioids, hydrophobe etc, and
common to a set of active molecules. Aligning
and overlaying the stnrctures of known ligands
and finding the common features can derive this
model. The ligands, which have low energy
conformation, are used for the alignment. Once
the model is generated, like the QSAR modelcan
be used to predict which proposed molecule is
suitable for binding. Some programes like
CAftLYST and UNITY can search large 2D and
3D molecular databases for additional molecule
that posses the pharmacophore.

Vo/. 9, No.2.2005

Target based drug design: Shucture based drug
deign requires the 3D structure of the target
compound. In this process once the stnrcture of
the lead molecule is identified, the 3D skucture
of the lead compound bound to the target is
solved. The structure of the target-ligand complex
is solved and an interaction of the small molecules
with the target is ident i f ied.  Here the
computational tools play an important role to
modify the lead structures wherever needed. If
only the 3D shucture of the target is known. then
de novo design of the new molecule is also
possible. For a given lead compounds the design
improvement of the existing lead by iterative
processes, synthesizing and testing the improved
compounds and solving the 3D structure of the
improved lead with the target begins. After much
iteration a series of compounds are developed.
The best compound is then chosen for the animal
tr ial where eff icacy, pharmacokinetics and
toxicity are studied.
Several commercial software products have been
successfully used in the areas of acute toxicity
predict ion, carcinogenicity predict ion, skin
sensitization prediction, and so on. These include
CASE/MultiCase (MultiCase, Beachwood, OH,
USA)TOPKAT (Accelrys, San Diego, CA, USA),
COREPA, and rule-based expert systems, such
as DEREK (LHASA Group, Chemistry
Department of Harvard University, Cambridge,
MA, USA) and ONCOLOGIC (Logichem,
Boyertown, PA, USA). Most of these software
products employ algorithms, based on either 2D
or sometimes 3D structure fragments that
produce a qualitative rather than a quantitative
prediction.

o Nat ional  Center for  Biotechnology
Information ( http ://www.pubmedcentral.
n i h. gov//www. ncbi. nlm.nih. gov)-maintains
bioinformatic tools and databases

o National CenterforGenome Resources (http/
/www.pubm ed central .  n ih.  gov I  r  I
www.ncgr.org/)- l inks scientists to
bioinformatics solutions by collaborations,



data, and software development
Genbank (ht tp: / /www.pubmedcentral .
n ih.  gov/r /www. ncbi .  n lm. nih.gov/
Genbank)-stores and archives DNA
sequences from both large scale genome
projects and individual laboratories
Unigene (http//wwwpubmedcentral.nih.gov/
/www. ncbi.nlm. nih.gov/UniGene)-gene
sequence collection containing data on map
location of genes in chromosomes
European Bioinformatic Institute (http://
www.pubm edcentral .  n ih.  gov I  r  I
www.ebi.ac.uk)-centre for research and
services in bioinformat ics;  manages
databases of biological data
Ensembl (ht tp: / /www.pubmedcentral .
nih.govlrl www.ensembl.org)- automatic
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annotation database on genomes
Biolnform (ht tp: i /www.pubmedcentral
nih.  gov/r /www. bioinf orm .  com )-g lob a I
bioinformatics news service
SWISS-PROT
(http: / /www.pubmedcentral .  n ih.  gov r
www expasy.org/sproV)-important protei n
database with sequence data from all
organisms, which has a high level  of
annotation (includes function, structure, and
variations) and is minimally redundant (few
duplicate copies)
International Society for Computational
Biology (http//www.pubmedcenhal.nih.gov/
r/www.iscb.org/)-aims to advance scientific
understanding of l iving systems through
computation; has useful bioinformatic )inl<s.

Figure 1 : Informatics Application and Research Area

Figure 7. An int'ormatics-centric uiew of the intersections and ouerlap among the biological sciences,
health seruices research, and informafion onolysis and presentation. lt shows that bioint'ormotics includa
a core ot' biomedicol informatics techniques thot can be applied to both biological science and health
seruices research, together urith ifs own applied computation and stofistics techniques.

Clinical&Halth
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Clinicai Patients data [Clinical Laboratory results.
Physical examinations.
Symptoms and signs.
Patient's history,
Prescriptions]

genomrc
research /

,/
/

\
Clinical
practice
and research

Health Clinical &
Medical Informatics

Bioinformatics

Individual genetic data [SNP and Haplotypes,
Sequence Information,

DNA Microanay & Gene Expression.
Molecular diseases database,

Proteomicsl

Figure 2. Figure shours the Jlow of doto between Medical, clinical ond Health informatics. The top port
of the diagram shotus how doto.collected by medicol informoticians during regulor clinical practice
ond research. The bottom part of the diogram shours how data arising t'rom research in functionol ond
indiuiduol genomics processed ond manoged by bioint'ormaticions.
Usefulbioinformatic websites (available freely on the intemet) (17);

Conclusion
As the biologicalworld enters the post-genome
age. the interplay between basic biologicaldata
(sequences, structures, pathways, and genetic
networks) and clinical information systems is,
clearly, cri t ical. In bioinformatics, graphics
modeling is widely used for analyzing protein
structure and bui ld ing three-dimensional
modeling of the molecules. This focuses on the
scientific enquiry of the molecular structure and
connection of structure and fuction, which is
essential for drug discovery and design. Two-
dimensional  and three-dimensional  image
analysis and reconstruction of images for
diagnostic and heatment planning, and three-
dimensional  model ing (and vir tual  real i ty
methods) for medical training and surgical
s imulat ion are the goals of  informat ics

application in medical sciences. Not only that,
bioinformatics is also applied to robust
computational models of physiology that will
enable us to model, store, rehieve, and analyze
the effects, on patients, of disease, medications,
and the environment,
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Abstract
The substrate p-phenylenediamine hydrochloride is used to estimate the concentration of
Caeruloplasmin (Cp). This substrate is however wlnerable to spontaneous oxidative changes leading
to brownish discolouration. This is likely to limit its use leading to a small shelf life. Cp concenhation
in the serum sample is also likely to be influenced by the duration and mode of storage of the sample.
Our study assessed the stability of the subshate as well as the sample. Several aliquots of the
reconstituted substrate (p-phenylenediamine hydrochloride) were each subjected to different degrees
of oxidation by exposure to heat and light for warying periods These partialty pre-oxidized substrates
were next used for caenrloplasmin estimaticn in onc serum sample No significant variations were
noted in the cairuloplasmin values estimated using subetrates at dilferent degrees of oxidation
Serum samples were also stored for diJferent periods under different conditions. Caeruloplasmin was
estimated in each of these samples to ass€ss its stability. Tte Cp in serum samples were found to be
significantly stable. This is a significant prdclial advantag€ takurg into corsideratbn the practx:al
problems of sample storage on one erd and subctrate prificatixr. storag€ and stability on thc otl'rer.

Caeruloplasmin(Cp) is a blue, serum protein,
binding approximately 95% of the copper present
in the serum, migrating along with the ar-
globulins. Each molecule of Cp contains six to
eight copper atoms, some bound to it more
loosely than others.0) When significantly elevated
it may give the plasma a green tint.@)Cp in sgrum
shows significant size and charge heterogeneity
because of difference in glycosylation,{3) the
number of copper atoms present, peptide chain
variat ions secondary to alternative DNA
splicing,e' st and polymerization. Copper appears
to be essential for the normal folding of the
polypeptide chain.(6) However apocp is
synthesized even in the absence of copper,
moderate amounts of which are released into
circulation where it has a very short half life of a
few hours.0'8)
The primary physiological role of Cp in body is
part ic ipat ion in reduct ion and oxidat ion
eacuons.

Ceruloplasmin is an essential fenoxidase, an
enzyme which catalyzes the oxidation of fenous
iron to ferric iron. By oxidizing Ferrous to Fenic
it permits incorporation of lron into Tionsferrin
without the formation of toxic iron products.e
Fluctuations in the plasma levels of
Caeruloplasmin (Cp) are associated with several
physiological and pathological conditions,
including Wilson s disease.
Serum ceruloplasmin is reduced in conditions
such as Wilson's disease, malnutrition and
nephrotic syndrome. It is increased in pregnancy,
use of oeshogen containing conbaceptives, acute
infections, some types of chronic liver disease
and malignancy.
The primary indication for measuring
ceruloplasmin is as a screening test for the
diagnosis of Wilson's Disease (hepatolenticular
degpneration). In this disorder, which is
chaiacterized clinically by abnormal copper
metabolism with deposition of copper in liver,
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brain, cornea and kidneys, the ceruloplasmin
level is depressed below the reference range (26-
70 mg/dL) and usually below 20 mg/dl. Patients
with Menke's (kinky hair) syndrome have low
ceruloplasmin levels too. Neonates have lower
levels than adults. Thus, diagnosis must rest on
a compatible clinical picture combined with this
and other useful tests.
Caeruloplasmin was baditionally measured in the
Clinical Biochemistry laboratory by a functional
assay that relied on the ability of ceruloplasmin
to catalyze the oxidation of phenylenediamine.
Since June, 1996, this analyte is being analyzed
more and more by an antigenic assay.
The functional assay of Caeruloplasmin as an
enzyme, Ferrochelatase, is more important
compared to its quantitative estimation as a
protein. The immunological detection measures
Caeruloplasmin, as well as its copper free
apoenzyme, apo-caeruloplasmin.(et This leads to
a higher and misleading value. Hence the
traditional method of Cp estimation using
phenylenediamine as the subshate, should be
encouraged in place of the immunologic method.
Certain technical difficulties are encountered
with the enzymatic method. They include
problems associated with the purification and
stability of the subshate, as well as the stabilility
of the enzymatic activity of Cp in the serum
sample.
The reconstituted subshate geb oxidized over a
period of time. This leads to a gradualdarkening
of the solution from almost colourless to a deep
brown colour. This greatly lL',rts the duration for
which the reconstituted sample can be stored
before use. Manufacture of commercial kits for
the purpose, thus, becomes technically more
difficult. The cost for each test thus becomes
higher which in tum makes mass screening less
feasible.
The entire problem is associated with the
assqmption that partially oxidized/coloured
subshate solutions give erroneous results. We
kied to address the problem by experimentally
f inding out whether mild to moderate

discolouration of the subshate has any effect on
the outcome of the Cp estimation.
The effect of different methods of sample storage
for different durations on the stability of the
fenoxidase activity of Cp was also examined.

Material and Methods
The subshate p-phenylenediamine hydrochloride
was purchased from Sigma Chemicals, USA.
Bood samples were obtained from our Clinical
Biochemistry laboratory.
The subshate was prepared. 5 ml each of the
subshate solution were aliquoted in several test
tubes. Liquid paraffin was layered to prevent any
evaporation
Each test tube was exposed to heat and light for
different durations. This led to brownish
discolouration of the substrate solutions. The
intensi$ of discolouration in each tube differed
depending upon the duration of exposure to heat
and light. Absorbances of the subshate solutions
were recorded at 530 nm. Six solutions were
selected for the experiment, in order increasing
absorbance.
Each subshate solution was used for estimating
Cp estimation using serum from same pooled
sample.
Seum from the same sample was aliquoted into
several microfuge tubes..The tubes were stored
under three different condit ions, room
temperature, 40 C - 80 C and in lhe freezer
compartment. Samples were periodical ly
removed from each of the three batches and
subjected to Cp estimation.

Results
Estimation of Cp with all the selected subshate
solutions (Absorbance range 0.14 to 0.31)
produced highly satisfactory resulb. (Table l)
The enzyme activity in the serum sample was
found to be extremely stable ior 46 hours
irrespective of the method of storage. A
satisfactory level of stability was observed with
all methods of storage even after 166 houn of
storage. (Table 2)
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Discussion
Caeruloplasmin est imat ion is of ten
recommended in conditions where a disorder of
copper metabolism is suspected, €.g., Wilson's
disease and Menkes disease. Caeruloplasmin
estimation is also performed as mass screening
to detect the incidence of Wilson's disease as well
for the purpose of determining its reference range
in a population.
The instability of the colour of the substrate
solution, manifested as brownish discolouration
even over a smal l  per iod of  t ime makes i t
apparent ly inef fect ive for  Cp est imat ion.
Preparation of fresh subshate solution for every
test makes the test less cost effective as well as
cumbersome. The discolouration of the subsrrate

Table 2 : Absorbance of the reaction
conditions for different periods when

even before reconstitution further adds on to the
complication.
Our experiments clearly suggest the reliability of
the reconstituted subshate for Cp estimation even
after it has been moderately discoloured. Our
experiments also demonstrated the high stability
of Cp in serum.
The stability of Cp, as well as the stability of the
reconstituted subshate would make estimation
of Cp in peripheral laboratories as well as its
mass screening very simple.
Cp estimation can thus become as simple and
cost ef fect ive as glucose est imat ion and
contribute to the detection of several cases of
Wilson's disease hitherto undiagnosed.

mixture using substrates stored under different
subjected to Cp estimation

Table I : Stability of Substrate

Absorbance of
Substrate solution

Change in Absorbance of
the reaction mixture

Variat ion
(from mean)

0.14 0.36 -0 03
0.15 0.42 -0 03
0.18 0.40

-0.01
0.26 0.41 +0.02
0.29 0.36 -0.03
0.31 0.39 0.00

Storage time Freezet
(hours)

40c - goc Room
temperature

0 0.43
4 0.42
23 0.40 0.40 0.39
28 0.43 0.41 0.37
46 0.40 0.38 0.38
50 0.35 0.36 0.34
94
r66

0.38
0.38

0.45
0.37

0.35
0.36
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Abstract
Cardiovascular diseases have become the No.1 killer worldwide. Great shides have been made
towards undentanding the pathophpiology of atherosclerosis and identiftTing a large number of
lifestyle, biochemical and genetic factors potentially associated with coronary artery disease in the last
50 yean. Oxidative stress is believed to play a crucial role in the initiation and progression of
atherosclerotic disease. There is o<perimental and clinical evidence indicating that hypercholesterolemia
is associated with enhanced oxidative stress. We studied the correlation between the antioxidant
vitamin levels and serum cholesterol and triglycerides in patients.with coronary artery disease (CAD).
Fifty patients with CAD treated in Department of Cardiology, Govemment Medical College, Fatiala
form the subjects of the study. The senrm \,/itamin E levels was 8.llt 1.87 mg/L, plasma Mtamin C
levels was 6.95t1.69m9/L, s€rum total cholesterol was 197.52t25.62m9% and serum triglycerides
was 1t16.6096.73m9%. The coefficient of conelation between Vitamin E and serum cholesterol was
+0.65 (t = 0.65, 'p' < 0.001). The coeffrcient of conelation betr,rrcen Mtamin Eand serum tiglycerides
was +0.14 ('r' = 0.14, 'p'> 0.05). The coefficient of correlation between Vitamin C and serum
cholesterol was +0.18 (t' = 0.18, 'p'> 0.05). The coefficient of correlation betleen Vitamin C and
serum higlycerides was +0.008 ('/ = 0.008, 'p'> 0.05). We conclude that, there is a shong correlation
between the serum concentrations of vitamin E and serum cholesterol. However the conelation
between serum concentrations of vitamin C and senrm cholesterol did not achieve statistical significance.

Introduction:
Cardiovascular diseases have become the
greatest killer worldwide. During the past 30
years, large decline in cardiovascular mortality
have been experienced in the west and rapid
increases in cardiovascular morbidity and
mortal i ty have been experienced in the
developing countries. By the year 2020
cardiovascular diseases will still be the leading
cause of mortality and disability. The disability
adjusted l i fe years (DALY) attr ibuted to
cardiovascular disease will rise to about 140 -
160 million, with about 807o of this burden in
the developing countries(l).  The increases
observed in developing counhies are largely

e:<plained by demographic and health transitions
that are characterized by decreasing mortality
from acute infectious diseases, increases in life
expectancy and life style changes associated with
urbanization(2).
The great shides made over the last fifty years
towards understanding the pathophysiology of
atherosclerosis and identifying a large number
of lifestyle, biochemical and genetic factors
potentially associated with coronary artery
disease (CAD) have athibuted to significant
declines in age adjusted cardiovascular mortality.
The first step towards prevention entails using
these facton to predict who is likely to experience
atherosclerotic evenb(3).
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Oxidative stress is believed to play a crucialrole
in the init iat ion and progression of
atherosclerotic disease. Investigations of
antioxidants for prevention of atherosclerosis
stems from observational hials that demonshated
the existence of an inverse relation between the
consumption of antioxidantvitamins and the risk
of cardiovascular events. However, meta-
analysis of the observational studies indicated
that among antioxidant vitamins, Mtamin E was
the only one that exerted a beneficial effect
against atherosclerotic complications(a).
There is experimental and clinical evidence
indicating that hypercholesterolemia is
associated with enhanced oxidative stress. In this
setting, oxidative shess has a role in reducing
the vasodilatory property of the endothelium(s).
We studied the correlation between the
antioxidant vitamin levels and serum cholesterol
/ higlycerides in patients with CAD.

Material and Methods:
Fifg patienb with coronary artery disease (CAD)
treated in Department of Cardiology,
Government Medical College, Patiala form the
subjects of the study. Detailed history of the
patients was taken which includes dietary habits,
socioeconomic status, smoking, history of
diabetes and history of hypertension was taken.
Routine biochemical investigations including the
fasting lipid profile and elechocardiogram (ECG)
was done. Special biochemical investigations
included Vtamin E and Mtamin C levels in serum
and plasma respectively.
Patients with pre-existing renal dysfunction,
hepatic dysfunction, neuromuscular disorders
were not considered for inclusion.

1. Serum Mtamin'E - estimated by method
described by Quaife sl al(6).

2. Plasma Mtamin C - estimated by method
described by Hanis and Ray(7).

3. Serum lictal Choseterol - estimated by
method described by Zlatkis et d(8).

4. Serum Triglyceridis - estimated by

enzymatic method described by
McGowan 9161(e).

Results:
The results were presented as mean + SD
(standard deviation). Co-efficient of conelation
('r') value was calculated and 'p' value deduced.
A'p' <0.05 was taken as statistically significant.
The serum Vitamin E levels was 8.11+ 1.87 mgl
L, plasma Vitamin C levels was 6.95t1 .69mglL,
serum total cholesterol was 197.52!25.62m97o
and serum higlycerides was 1216.60t26.73m97o.
The coefficient of correlation between Mtamin
E and serum cholesterol was +0.65 (t' = 0.65,
'p' < 0.001). The coefficient of conelation
between Vitamin E and serum triglycerides was
+0.14 ( r' = 0.14, 'p'> 0.05). The coefficient of
correlation between Vitamin C and serum
cholesterol was *0.18 ('r' = 0.18, 'p'> 0.05).
The coefficient of correlation between Vitamin
C and serum triglycerides was +0.008 ('r' :
0.008,'p'> 0.05).
The Vitamin E/Serum Cholesterol ratio was
3.68pmol/mmol of serum cholesterol.

Discussion:
Previous studies have attempted to assess
whether a relation between antioxidant status
and coronary heart disease exists. For this
purpose, different antioxidants, such as vitamin
E, C and p carotene, have been measured in
population affected or not by coronary heart
disease.
A study done by Ellis et al(10), revealed a shong
correlation between vitamin E and total
cholesterol ( 'r '  = * 0.67,'p' <0.001). They
observed that neither alcohol consumption nor
smoking had an elfect on the vitamin E
concentrations. Riemersma et al(ll), suggested
that vitamin E concenhations were positively
related to total cholesterol and triglycerides but
not to HDL cholesterol. So the concenhation of
vitamin E, which is transported in the blood
stream by lipoprotein particles, was closely
conelated with that of totalcholesterol. Ellis et al
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and Riemersma et al, suggested that there is a
positive conelation between serum vitamin E and
serum higlycerides. In the presentstudy there was
a positive correlation between serum vitamin E
and serum cholesterol ( 'r '  0.65, p < 0.001).
However, the correlation between serum vitamin
E and serum tr ig lycer ide did not achieve
statistical significance.
In patients with risk factors for atherosclerosis,
vitamin E ranges from 1.6-5.8pmol/mmol of
serum cholesterol, with large variations within
the same category of patients(12). The reason for
this large variability cannot be explained as yet,
but i t  is possible that oxidative stress may
condition the rate of vitamin consumption. This
hypothesis may be supported by a previous study
showing an inverse correlation betuteen F 2
isoprostanes and circulating concentrations of
vitamin E, but we are not certain that elevated
markers ol oxidative stress are always associated .
with low antioxidant status(13).
It was noticed, in particular that in patients with
a high risk of cardiovascular mortality the vitamin
Vcholesterol ratio was 3.5pmoVrrrmol, while in
those with low risk, the ratio was almost Spmol/
mmol(14). In our study the vitamin Ucholesterol
ratio was 3.68UmoVmmol.
A study oI 102 apparently healthy subjects
followed up for 47.4 months, showed a higher
risk of cardiovascular events in subjects in the
lowest quart i le of vitamin E plasma values
compared to those in the highesl(Is). Another
study demonshated that patients with a history
of angina had a lower vitamin E/cholesterol ratio
than conhols (3.66 vs 3.86 pmol/mmol, p <0.01)

Table 1: Correlation between Serum Vitamin

1 1. Taken together, these data suggest that vitamin
E is an important predictor of coronary heart
disease and may represent an independent risk
factor for atherosclerosis and its complication.
Because of lack of standardization and a
somewhat large dispersion of  v i tamin E/
cholesterol ratio values, accurate analysis of
vitamin E concentrations in patients and healthy
subjects is crucial in order to have a reliable use
of th is var iable in c l in ical  pract ice and
interventional trials.
It is not clear at what level, vitamin C status affects
total cholesterol. Yoshioka et al, reported that
amongst 194 apparently healthy men, aged
between 30-39years, plasma total cholesterol
was higher for the group having plasma ascorbic
acid ranging between 31-48pmoVl than among
those having st i l l  h igher concentrat ions.
However, serum vitamin C had an inverse and
shongest association with systolic blood pressure
among the risk factors including hypertension.
total cholesterol, higlycerides and obesityt16). In
our study, the mean Vitamin C concenhation was
6.95t1.69ms/L (39. 6umoVL).
Violi et u1(17), in their viewpoint concluded that
there is compell ing evidence that enhanced
oxidative stress is detectable in patients with
classic risks factors atherosclerosis but its impact
in the context of atherosclerosis progression is
still unclear.
We conclude that, there is a shong correlation
between the serum concentrations of vitamin E
and serum cholesterol. However the correlation
between serum concentrations of vitamin C and
serum cholesterol did not achieve statistical
significance.

E and Serum Cholesterol

t7

Parameter No. of
patients

Mean +SD Coefficient of
correlation 'r'

tpt Significance

Vitamin E (mg/L) 50 8.1111.87 +0.65 <0.001 HS

Serum Cholesterol 50 L97.52x.25.62
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Table 2 z Correlation between Serum Vitamin E and Serum Triglycerides

Table 3 : Correlation between Plasma Vitamin C and Serum Cholesterol

Table 4: Correlation between Plasma Vitamin C and Serum Triglycerides

Parameter No. of r
patients

Mean iSD Coefficient of
correlation 'r'

,p, Significance

Vitamin E (mg/L) 50 8.1111.87 +0.14 >0.05 NS

Serum Triglycerides
(mg7o)

50 746.60126.73

Parameter No. of
patient

Mean tSD Coefficient of
correlation t'

tpt Significance

Vitamin C (mdl) 50 6.95t7.69 +0.18 >0.05 NS

Serum Cholesterol
(mg%)

50 797.52t25.62

Parameter No. of
patients

Mean tSD Coefficient of
correlation t'

,p, Signlficance

Vitamin C (mg/L) 50 6.95r1.69 +0.008 >0.05 NS

Serum Triglycerides
(mg%)

50 LM.60!26.73
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Abstract
Circadian periodicity of MDA and catalase activity in blood was studied in 10 each healthy controls(C),
tobacco chewers (TC) and oral cancer patients (OCP). Blood samples were drawn from each volun-
teer at 8 hour intervals beginning from 0800 hrs to 0000 hours. MDA level was observed to be
maximum at 0800 hours in controls which declined gradually (P>0.05) during 24 hours cycle
reaching minimum at 0000 hrs. However, these values were significant (P<0.05) in TC and OCP The
catalase activity was observed to be maximum at 1600 hours with a significant (P<0.0f ), decrease in
its level reaching minimum at 0000 hours in controls. The pattern of enzyme activity in TC and OCP
was found to be almost similar (P<0.05). The rhythmic changes observed in the present study has
revealed a role of oxidative stress in carcinogenesis and tobacco chewing. The study had also shown
that tobacco consumption disturbed the normal circadian periodicity.

Introduction
In normal circumstances, there is a steady state
balance between the formation of ROS and their
neuhalization by the cellular anti-oxidant system,
when this balance is broken natural ly or
accidental ly causes the increased level of
oxidative shess, which can be deterimental to
health.
Chronobiology is a branch of science to study
the rhythmic manifestation of life by exposing
and quantitating the time dependent rhythmic
changes in the organism, a basic fact  of
existences(l). A circadian rhythm has been well
established for most laboratory variables in
western population(2-5). Some reported marked
circadian variation in different blood & urinary
variables in healthy Indians(6-e). Therefore, the
study of biorhythms during a 24 hours period in

the body may be helpful for the diagnosis of the
disease as well. It will play important role in the
correct initiation of treatment at the right time
during a day.
Oxidants (malonaldehyde tp6tto-tt) and
antioxidant Catalase may have some circadian
oscillations controlled by the homeostatic intemal
physiological clock to maintain health and to
manipulate the disease process. There are only
few reports regarding the circadian status of free
radicals and antioxidants in different
physiological and pathological conditions in the
western literature (r2-r3). However, there is no
mention in the available literature regarding
circadian nature of such profiles under hopical
condition among tobacco chewers and oral
cancer patient. Quitb possible nuhitional status
environmental and societal condit ion and
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temporal variat ion might be responsible in
maintaining the physiological oscillatory chew
in terms of free radicals and antioxidants in the
Kanpur region.
Active oxygen spices and other free radicals have
more recently emerged as mediators of the other
genotypic changes that leads from mutation to
neoplasia. Free radicals promotion is ubiquitous
in all respiring organisms, and is enhanced in
many disease states, carcinogen exposure, and
under condition of shess(la). Free radicals may
therefore contr ibute widely to cancer
development in the humans. Now substantial
evidence has established the role of oxidative
shess in the later stages of the carcinogensis (15-
le). The cigrates tar that contains long lived free
radicals as some semiquinone embedded in low
molecular weight, tamy mahix; has been shown
to produce ESR (electronic spin resonance) with
DllA after incubation(20). Tobacco chewing in the
northern part of our country has more often
become very common habits. Therefore present
study was planned to investigate the charges of
free radicals and antioxidant defense mechanism
in the endogenous 24 hours circadian cycles of
oral cancer patient (OCP) and tobacco chewers
(rc).

Materials and Methods
Volunteered ten, each in healthy (non-tobacco
chewing), heavy tobacco chewer (from last 15
years with frequency of 10-15 times a day) and
recently established oral cancer patient with a
past history of heavy tobacco chewing. Subjects
of three groups were male and in the matched
age groups of 35 to 50 years and belonged to
equal socioeconomic status (middle income
group) residing in the Kanpur region for atleast
20-35 years located just north of the tropic of
cancer with seasonalig in this region of lndia.
The study was conducted from the end of may
to end of the October where the average
temperature varied from 250c to 4dc during day-
night cycle with one or two storm and mild to
heary rain with humidity occasion ranging from

7070 to 97To.
Subjects of the groups followed a 24 hours
synchronized social schedule with a diurnal
activity from about 05:00 hours to 23:00 hours
and no cultural rest.
Subjects of healthy group (C) and tobacco
chewers (TC) were staff members and members
of their families residing in the medical college
campus or outside.
All subjects were synchronized for one week with
diumal activities from 05:00 hours to 22:00 hours
and no cultural rest followed their usual daily
routines and abstained from strenuous activity
of games and sports on the date of investigation.
All subjects took their usual meals three times
daily: breakfast around 08:30: lunch around
13:30 and dinner around 20:30 hours; without
any change in their usual fluid in take prior to
the blood sample collection, the volunteers were
asked not to take any drug / preparation's/
synthetic nutrient that may affect laboratory
profiles, their rhythm and concenhation.
Oral cancer patients with metastatis selected for
the study were from the localcolony and regularly
attending OPD and as indoor patient of JK
Cancer Institute, Kanpur. Clinical staging of
cancer patient was done as per TNM system (2t).
Bloods samples from each volunteers were drawn
at 8 hourly intervals at fixed points for one
complete 24 hours span i.e. at 08:00, 16:00and
00:00 hours and preserved at -2}octill analyzed.
Catalase was estimated in hemolysate by
standard technique as described be Aebi I974t221,
and MDA was analysed by the method of
Ohkawa eral1979 (23). Circadian periodicity of
all subjects after four days hospital acclimization
were observed.
Both convent ional  and cosinor analysis
performed to secure point and intervalestimates
of any rhythm, by the characteristics of the best
f i t t ing cosine function i.e. MESOR (rhythm
adjusted mean), amplitude (half of the peak
through difference) and acrophase ( timing of
the peak). Comparison of MESOR and over all
rhythm in the three groups taken in pairs, was
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done in terms of different rhythm parameters.
Results were also analyzed for F i.e. variance
ratioto confirm the rhythml2+261.

Results
The heal thy volunteers (C) mean MDA
concenhation found to be 1.65 n moies/hr/ml
blood at 0800 hrs. Which decreases and reaches
up to minimum at during night 0000 hrs. Thase
values do not differ from one another significantly
(P> 0.05), cosinor rhythmometry in term of
MESOR (1.59+0.04), non significant amplitude
(0.08) wi th acrophase (-164.53 or 10:58
hrs,F=0.98). Hb was calculated 13+1.08 gn/
dl. However, circadian rhythm was noticed in
tobacco chewers (TC) with maximum mean
MDA activity at 0800 hrs. and minimum at 0000
hrs.. These variation were significant (P<0.0U
at different t ime during the 24 hr. cycle.
Furthermore the difference in MDA concenhation
were also significant (P<0.05). Hb was 13+ 1.33
gm/dl. Cosinor rhythmometry in the term of
measure 1.72+0.01 nmoles/hr/ml blood,
signif icant amplitude (0.15, P<0.01) with
acrophase (-138.28 or 09.13 hr, F= 31.07)
located at moming in tobacco chewers. Mean
MDA activig was observed to be maximum at
0800 hrs (2.68 nmoles/hr/ml blood) and
minimum at midnight in the oralcancer patient
(OCP), these variation were significant at
different sampling hour by one way ANOVA
(P<0.05) and by cosinor rhythmometry non
significant amplitude (0.29, P>0.05) with an
acrophase around (11.10 hrs, F=3.23). Hb
found to be 13*-1.87 gnvdl. Overall MESOR
difference analysis of mean MDA level in conhol
(1.59 nmoleVhr/ml blood), rc $.72 nmoleVhr/
mlblood) and OCP (2.47 nmoleVhr/ml blood).
Significant MESOR difference analysis was
observed between normal C&rc (P<0.05) and
overall rhythm was significant (F=3.13, P<0.05)
of MDA between C&TC group. Similarly in
between the group of C&OCP the overall
MESOR difference was significant (P<0.001).
overal l  rhythm also signif icant

(F=30.69,P<0.01). More over we observed
significant MESOR difference (P<0.001) and
significant overall rhythm (F =27 .96,P< 0.01 ) in
between rc& OCP group. (Table 1)
Mean catalase activity found to be maximum at
16.00 hrs(769.69 pmoles HrO, reduced/mirVmg
protein ) which decreased gradually to a
minimum at 0800 hrs. in healthy volunteers
variation were non significant P>0.05 at different
time during 24 hr cycle. Population means
cosinor analysis in terms of MESOR, amplitude
& acrophase a marked circadian analysis rhythm
in catalase activity with non significant amplitude
(20.29, P>0.05) & acrophase at 17:26 hrs.
Mean catalase activity in TC was found to be
321.33 g, moles/ HrOrreduced / mg protein
maximum at 16:00 and minimum at 08:00 hrs.
These variation significant (P<0.01) at different
time during the 24hours cycle. Mean cosinor
analysis further confirmed a significant ampli[rde
(80.20, P<0.01) with acrophase (F=48.12,
16:21 hrs). In OCP mean catalase activity was
maximum and minimum at 16:00 & 08:00.
These variation were non significant at the
different time during the 24 hrs cycle. Cosinor
analysis in the term of MESOR (242.16x.24.201
amplitude 45.87 and acrophase (18:50 hr,F=
0.98, P>0.05) . However overall MESOR of
catalase activity mean value of C (750.81pmoles
HrO, reducedl minlmg Protein), TC (241.3&
moles HrO, reduced /min /mg Protein) & OCP
(242.lQ.tmoles HrO, reduced/m in/m g Protein ) .
Over all MESOR difference analysis of catalase
between C & TC was observed significant
(P<0.01), overall rhythm was also significant
(F=54.47, P<0.01) in between above group.
Similarly a significant MESOR difference analysis
was found between normal and OCP indicating
different individual value at studied time hr
between the two (P<0.01 ), overallrhythm was
also s igni f icant (F=40.14,P<0.01).  Non
significant difference in MESOR (P>0.05) and
overall rhythm (F=0.07,P>0.05) of catalase in
between TC & OCP was observed(Table Il, Figl).
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Discussion
ln allgroups (conhols(C), Tobacco chewers (TC)
and oral cancer patients (OCP)) maximum
concentration occurred at 08:00 hrs and
minimum at 0000 hrs in MDA levels. These
variation in mean MDA levels were significant
(p>0.01) in TC and OCP at different time
intervals durtng24 hrs period but non-significant
in conhols. These values on computation for
rhythmomeky exhibits significant variation on
comparing overatlMESOR between conhol and
OCP (P<0.001), conholanC TC (P>0.05) and
OCP and rc (P<0.001), the overallrhythm was
also observed to be significant among all the
studied groups . We have also noticed different
amplitude of MDA levels in OCP and TC with
13 min forward & I hr. 45 min back ward shift
of acrophage respectively in these group of
experimentalas compared to conhol. The level
of significance of over all measure between
control(C) and tobacco chewer (TC) was
minimalwhereas ithas maximal between control
and oral cancerpatienb and TC and OCP (Table
-i). It could presumably be due to enhanced
oxidative stress caused by the disease (cancer).
Other workers have also investigated that chronic
inflammatory states in oxidative stress
dramatically increase and are also associated
with the development of human malignancies.
MDA levels in TC however also differed
significantly (P<0.05) ari compared to conhols
which is indicative of disturbed rhythm in
habitual chewers. The involvement of radicals
in the stage of promotion in malignancies has
been reviewed by a number of authors lzJ-2El.The
involvement of free radicals in cancer due to
smoking have stemmed from researcher on
cigarette smokers, cigarette tar, which contains
a stable free radical "tarry matrix" When
incubated with DNA the signal of elechon spin

resonance appears in reisolated DNA. Many
chemical carcinogens have been shown to act
through free radicals metabolites or processes.
Mean catalase activity was found maximum and
minimum at 16:00 hrs& 8:00 hrs in conhols, TC
& OCP these value differ from one another
significant onlyTC butnon significantTC & OCP
the amplitude was also significant TC and non-
significant in C and OCB with the acrophase of
one hour and 20 min, forwards shift of acrophase
was observed in OCP as compared to conhol
however 55 min backward shift of acrophase
was noticed in TC on comparing with controls.
The significant differences in the overallrhythms
between C and OCP and C &rc were observed
(P<0.01) but itwas non significant in TC & OCP
Almost a similar mesor (rhythm) is observed in
OCP &rc with highly significant difference from
the conbols again suggested a common type of
the rhythm in TC & OCP (lbble-ll). These suggest
that free radical processes play substantial role
in oralmalignancies and tobacco chewers, itwas
also evident that carcinogenesis and tobacco
chewing created an environment of oxidative
shess in OCP and TC. However, the values of
MDA and catalase activity in OCP and TC were
much similarwith theirrespective values in these
groups from the normal. It might presumably be
the indication of oxidative shess in TC and OCP
which might have provoked the disturbance in
rhythms parameters of antioxidants and free
radical in these experimental. Thus the present
study through light on the antioxidant and free
radical status in the three categories which may
be useful in the evaluation of such cases. Thus
the presentstudy may be useful in improving the
antioxidant at particular time of circadian
rhythm. The result of present study was also
supported by number of workers demonstating
weakened free radical defense system in fumor
cells.
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Circadian rhythm MDA & CATAI-ASE in healthy volunteers, Tobacco Chewers &
oral cancer patients
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Abstract
. The present study was undertaken to detect the changes in marker en4/mes, (SDH) and NADH-

dehydrogenase (NADH DH) in 25 histologically confirmed carcinoma breast patients in the age
group of 30 to 65 grrs and was compared to 5 fibroadenoma conhols. The mitochondria were purified
by differential cenhifugation following homogenization of the breast tissue. The specific actMty of
SDH and NADH DH was spectrophotomehically measured. The Mean SDH levels were O.342t
0.167 and O.446 x.0.177 pMoleVmiry'mg Proteiry'ml whereas the mean NADH DH levels were
1.353 + O. &l and 1.495 'F 0.t138 pMoleVmiry'mg ProteirVml in carcinoma and fibroadenoma
brbast respectivety. The specific erryme activity seems to decrease in the cases of carcinoma breast.
The decreased enzyme actMty was due to the increased dependence of cancer cells on glycolysis
mther than respiratory chain for their energetics.

Introduction
A broad spectmm of human diseases including
cancer has been associated with defects in the
proton-hanslocating respiratory chain enzymes
of mitochondlis(l). Mitochondrial enzymes SDH
(Succinate dehydrogenase) and NADH DH are
important elechon hansport enzymes involved
in the ATP synthesis (2). Mitochondria are highly
compartmentalized cytoplasmic organelles
having about f ive copies of their own
extranuclear DNA which encodes about thirteen
proteins(3.a's). The others are encoded in nuclear
genes and imported from the cytoplasm(6).
Perhaps 20-307o of all proteins encoded in a
typical cell are destined for the mitochondria.
In mitochondria electrons are hansferred from
NADH to O, through a chain of three large
err^)me complo<es, namely, NADH, ubiquinone
oxidoreductase (NADH dehydrogenase or
complex-l),  ubiquinol ferr icytochrome C
oxidoreductase (cytochrome reductase or
complex-l l l )  and ferrocytochrome CO,
oxidoreductase .(cytochrome oxidase or
cornplex-lV). They link elechon transfer with
proton translation out of mitochondrion and

generate a hansmembrane proton-motive force
which subsequently drives ATP synthesis by the
H+-ATPase (Complex-V)(z'at. Succinate
dehydrogenase is the only enzyme of cibic acid
cycle which is bound to the inner membrane of
mitochondria.
A mixture of genetic alterations and
environmentalfactors occuning in the tissues is
responsible for the development of breast
cancer(e). Inherited mutation in BRCA1 and
BRCA2 genes is responsible for only a small
percentage of all breast cancers. An apoptosis-
prwenting protein, commonly expressed in breast
cancer in mutated cells is localized in the
mitochondria, nuclear membrane, and
endoplasmic reticulum. The apoptotic system is
thought to be higgered by hypoxia or by a shift
in the redox potential of the cell protect against
death by modulating mitochondrial permeability
and regulating mitochondrial release of proteins
from mitochondrial intermembrane space such
as cytochrome C and altered mitochondrial
physiology, including the production of reactive
oxygen sp€cies( 1o'l l).
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The localization of antiapoptotic molecules such
as BCL-2 and BClXr, as well as the hanslocation
of proapoptot ic BAX and IBID to the
mitochondrial membrane, emphasizes the
importance of mitochondrial dysfunction in the
action of these molecules. The importance of
mitochondria in the execution of apoptosis
varies depending on both cell type and death
stimulus many of which heavily depend on
m itochondrial dysfunctlen ( 12- la).

A broad spectrum of human diseases has been
associated with defects in the proton-
translocating respiratory chain enzymes of
mitochondr ia( l ) .  A ser ies of  b iochemical
alterations is seen in neoplastic diseases like
increased glycolytic enzymatic activity, decreased
respiration and increased glycolysis (both
aerobic and anaerobic) but normal production
of ATP in cancer cell. Changes in permeability
and surface charge also take place.
The study of enzymes gives an insight to the
derangement in the metabolic activities of the
body (15-t21. Since little work has been done so
far in the mitochondrial enzymes involved with
ATP generation in cases of breast cancer, the
present study was attempted to find out the
NADH DH and SDH activit ies in order to
determine the metabolic state of breast cancer
mitochondria.

Patients and Methods
The present study was conducted on NADH DH
ard SDH. 1'he majority of patients were in the
+€ group of 30 to 60 yrs and two patients were
T,c:? rhdn 60 yrs. The classification of stages of
:a:crnoma breast was done according to the
Arnaican joint committee on cancer staging of'creast carcinoma. There were about 567o of
eatients in stage III and 887o histologically
rnfiltrating duct carcinoma and. The patients
*'ere subdivided in to differentgroups according
:c 'i)e stages of carcinoma breast. Five patients
:: ::croadenoma breast were taken as a conhol.
-. 

^c :.rlochondrial enzymes namely, NADH DH
=rc Sfi{ w'ere studied as marker enzymes to

determine the changesof mitochondria in cancer
breast tissue.

Collection of tissue and Isolation of
Mitochondfis - (18)

The cancer breast tissue and fibroadenoma
breast tissue were collected in a clean container
containing no preservative from operation theahe
and brought to the laboratory in an ice bag. The
tissue was processed on the same day. Tissue
was cut into small pieces and homogenised
adding ice-cold homogenising buffer (0.3M
Sucrose, 25mM Tris, 10mM EDTA, pH7.4 at2-
4C. In order to study the changes in
mitochondrial enzymes the mitochondria were
purified by differential cenhifugation following
homogenization of the breast tissue.

NADH dehydrogenase and Succinate
dehydrogenose ossoy :( le)

All known soluble NADH dehydrogenase react
only with art i f icial electron acceptors,
cytochrome C and louler homologues of
coenzyme Q. The behavior of cytochrome C in
the reaction with the soluble preparation is
different, from that with NADH dehydrogenase
in the particulate form, among the artificial
acceptors; 2-6 dichlorophenol indophenol
(DCIP) and ferric cyanide were used. The
reactions conveniently fol lowed spectro-
photomehically. The activities are expressed as
NADH oxidised either at a fixed concenhation
of the acceptor or extrapolated to its finite
concentration (V,n*).
The mitochondrial suspension was diluted 10
times in mitochondrial suspension buffer. Then
50pl  of  10 t imes di luted mitochondr ia l
suspension was added to the cuvette and the
absorbency was measured in spechophotometer
against blank (water in another cuvette) at
600nm.The decrease of absorbency (600nm)
was recorded at 30 sec interval for 2min. Then
the specific activity of the enryme was calculated.
SDH catalyzes the oxidation of Succinate by a
number of artificial electron acceptors. This
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property was used for the determination of the
activity of the eryme which was measured by
spechophotomefric method with PMS coupled
with DCIP by following reduction of DCIP at
600nm.
Succinate + PMS - Fumarate + PMS H2
PMS Hr+ DCIP - PMS + DCIP (reduced)

First cocktail was made in a conical flask.HrO -
2lml, Potassium phosphate pH7.6 -2ml,CaCl,
- lml, DCIP - 3ml, Succinate - lml,NaN. -
l.32ml.Then in an eppendorf ttrbe- 250m1water,
100m1 Phosphate buffer,S0ml Succinate, 100m1
mitochondrial suspension. Then the tube
containing above solution was incubated at 37'C
for 7 min. In a cuvette 2.9mlof cocktail was taken
and to it 50ml PMS was added. Then 50ml of
mitochondrial suspension which was already
incubated with Succinate was added to the
cuvette and decrease in absorbency was
recorded at 600nm at 1 min interval for 5 min.

Activity of enaTme:-6QAil x y x D (ttmole/miry'ml)
exdp

6llAT = Change in absorbancepermin.
€ = Extinction = fl6fvl'l Q6 'l
d = Fath length = lcm
v = total volume used for each assay incubated

= 3ml.
H = volume of mt. suspension = 50pl = 0.05m1.
D = the dilution factor: = 10 in NADH DH assay.

= 5 in Succinate dqhydrogenase assay

Specific activity of enz5me
= Activitv of enzvme ( m moles/miry' mg proteiry'ml)

mgproteiry'ml
N.B.: Decrease in absorbency per min. was calculated
by taking the decrease in absorbenry in linear region
only.

Protein Estimotlon:
ln the first step the protein was allowed to react
with copper-sulphate (this reagent was known
as protein reagent) to form copper-protein
complex. In the second step the copper-protein
complen was allowed to reduce the Folin reagent.
The reduced complex was blue in color and

measured colorimebically at 660nm.
N.B. All the chemicals used in this work were
supplied by SRL, India

Result and Obseruation
The resulb presented in table 1&2 rqtealed the
specific activities of NADH DH & SDH.Due to
the non-availability of normal breast tissue we
had included 5 fibroadenoma breast as contuol
in this study and erzymes activities are presented
in table 1. The specific activity of NADH DH is
varies from 1.117 to2.25. The mean value was
7.495 t 0.438. The SDH activity range from
0.323 to 0.751, the mean value was 0.446 +
0.117
A total of 25 breast cancer cas€s were included
in this shrdy. The NADH DH activities in breast
cancer patients varied from 0.708 to 3.131, the
mean value being 1.353 t 0.647. The SDH
activities is range from 0.149 to 0.936, the mean
value was 0.Y2 t 0.167 (table 2)

Discussion
The cancer cell was known to have altered
biochemical functions. Some of these
biochemical changes in cancer cell were well
studied. Serum enzymes and some cytoplasmic
enzymes are known to alter in different cancer
tissues. Mitochondrial enzymes involved in the
generation of ATPwereimalysed (17). NADH DH
& SDH activities were measured to determine
the metabolic state of breast cancer
mitochondria. The result presented in the Table
2 clear$ indicates a tendency of lower enzymatic
activities.
The decreased enzyme activity was due to @ncer
cell depending more on glycolysis rather than
respiratory chain for their energetics as the
disease process advances. The above
explanation is correlating with the fact that in
cancer cells the glycolysis increases, which is an
established fact.
From the observation of mitochondrial enzymes
(NADH DH & SDH) it was a tendency of lower
NADH DH & SDH activities in cancer breast
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whm compared to fibroadenoma conholthough
it was statistically insignificant. This could be due
to very few conhol cases and also less number
of cancer cases included in the study. Due to the
non-availability of hormal' breast tissue we had

taken 5 subjects with fibroadenoma breast as
conholin this study and more conhols could not
be included. Studies involving large sample size
are needed for supporting these findings and to
draw definite conclusions.

Table l: SDH and NADH DH level in fibroadenoma breastt

Sample No. Enzyme Specific
Activity of Activity
Enzyme* dml

Protein
content in
of enzyme*

Specific Specific
Activity Activity

SDH NADH DH

1 0.285 0.323 0.88 1.14 1.295

2 0.571 0.751 0.76 t.7r 2.25

3 0.465 0.455 1.02 7.14 1.117

4 0.285 0.347 0.82 t.t4 1.390

5 0.28s 0.356 0.80 1.14 L.42s

Mean value 0.446 + 0.777 Mban value 1.495 + 0.438

* The unit of specific activity of enzyme = ;rMoles/mirVmg Protein/ml

Thble 2: SDH and NADH DH level in carcinoma breast patientst

Sample No. Enzyme Specific
Activity of Activity
Enzyme* dml

Protein
content in
of enzymer

Specific Specific
Activity Activity

SDH NADH DH

I
I 0.28s 0.313 0.91 1.14 t.252

2 0.428 0.527 0.82 1.14 1.390

3 0.571 0.936 0.61 7.L4 1.868

4 0.28s 0.335 b.as 0.85 1.0
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5 0.428 0.407 1.05 1.14 1.085

6 0.428 0.541 0.79 2.0 2.s31

0.428 0.407 1.05 2.28 2.171

8 0.428 0.470 0.91 2.85 3.131

9 0.428 0.365 7.r7 7.77 T.467

10 0.285 0. 187 7.52 7.14 0.75

11 0.571 0.467 r.23 7.r4 0.926

L2 0.28s 0.2r7 1.35 T.T4 0.844

13 0.285 0.777 1.61 1.14 0.708

t4 0.428 0.455 0.94 2.28 2.:42s

15 0.285 0.21.5 r.32 r.42 1.075

L6 0.428 0.297 T.M r .74 0.79r

t7 0.285 0.347 0.82 1.71 2.085

18 0.285 0. 190 1.5 7.77 L.I4

L9 0.285 0.2s0 t .74 T.T4 1.0

20 0.285 0.226 1.26 r .77 7.357

27 0.28s 0.749 1.91 I .7I 0.895

22 0.428 0.247 7.73 r .77 0.895

23 0.285 0.2r5 7.32 r .77 1.295

24 0.428 0.331 7.29 1. 14 0.883

25 0.428 0.297 7.M I.74 0.79r

4ean value 0.342 -r 0.167 Mean value 1.353 ! 0.647

* The unit of specific activity of enzyme: pMoles/min/mg Protein/ml
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Abstract
Phenylketonuria (PKU). the most common inbom error of amino acid metabolism occurs as a result
of impaired conversion of phenylalanine to tysosine and inherited as an antosomal recessive trait.
Though overall incidence is 1 in 12,000 live births, high incidence of 7 cases in 451 are reported in
mentally reported patients. Since mental retardation is the main symptom, it is useful to evaluate PKU
in mentally retarded patients. We studied thirty cases of mental retardation and/or psychotic behaviour
for occurrence of PKU. The urine samples of these patients were desalted and the amount of urine
containing 4 micrograms of creatinine was subjected to Thin Layer Chromatography on cellulose
aluminium plates (E. Merck) using amino acid standards and a butanol-acetone-water-glacial acetic
acid (35/35120110 v/v) solvent with ninhydrin staining. The urine of one four-year child showed a
typicat phenylketonuria aminoacid chromatogram His increased blood phenylalanine levels were
further confirmed by Spectrofluorometric assay (Sigma). The Phenylalanine levels of this patient
(22.3 mgdl) were found to be raised as compared to controls 1.2*O.2 mg/dl). Thin layer Chroma-
tography followed by spectrofluoior,etry is rapid and convenient method for diagnosing phenylke-
tonuria in mentally retarded children and since mental retardation is the main symptom of PKU(4).
such evaluations are needed

Introduction
Phenylketonuria (PKU) is the most common
inborn error of amino acid metabolism. It is
inherited as an autosomal recessive trait and
caused by impaired conversion of phenylalanine
to prosine(t). Although the overall incidence is
less (1 in 12,000 live births(2), a few studies have
shown high incidence (7 cases in 451) in
mental ly retarded pat ients(3) '  Classical
phenylketonuria (PKU, Hyperphenylalanemia
Type) is one of the most common inborn error of
amino acid metabolism(a). Its incidence varies
markedly in different regions of the world with
no availability of data on Indian children. One
intemational study states that the incidence of
PKU in insti tut ionalised mental ly retarded

patients is 1%(5). A study has shown high
incidence of PKU (7 in 451) in mentally retarded
children(3).
PKU is an autosomal recessive disorder occuring
due to deficiency of enzyme phenylalanine
hydroxylase (EC 1.14.16.1)(6) encoded by
chromosome 72q22 - q24.lo. More than 450
mutations(8) have been identified in this gene
leading to impaired conversion of phenylalanine
to Tyrosine. There is increased concentration of
phenylalanine in blood and its by-products
(Phenylpymvate, phenylacetate and phenylactate
in urine).
Signs and symptoms of this disease include
delayed milestones, microcephaly, seizures,
severe mental retardation, mousy odour of urine
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and a tendency to hypopigmentation and
eczema(e). Studies have shown that these signs
and symptoms are avoidable to a major extent if
heatnent is started at an early age(10).
In view of these findings, we felt it is necessary
to rule out PKU in mentally retarded children,
We used simple procedure that are very practical
in a developing country l ike India. Since
prognosis for normal intelligence is good when
patients have been put on a diet low in
phenylalanine at an early age, early diagnosis is
a must.
We studied 30 cases of children referred from
the paediahic OPD with mentalretardation and
other symptoms suggestive of PKU and subjected
their urine to thin layer chromatography and used
spectrofluorometry to confirm the diagnosis.
Urine and serum of thirty normal children
(matchedfor age) were subjected to the same
procedures.

Material and Methods
30 children (not on any medication) below the
age of 10 yrs refened from paediahic OPD, All
India Institute of Medical Sciences, With signs
and symptoms of mental retarddtiorVpsychotic
behaviour were studied. 30 controls matched for
age were also taken. Their urine samples were
subjected to thin layer chromatography and
blood levels of phenylalanine were confirmed by
spechofluorometry.
10-15 ml of urine sample was collected and
desalted by adding I mlof iso-propanolto 0.25
ml of urine. This was left at 4"C for a minimum
of I hr. or overnight. It was cenhifuged at 2000
.rpm and supernatant was used fcr
chromatography.
Thin Layer Chromatographytll) Desalted
urine containing 4 (igm of creatinine (detected
by modified Jaffe's methodl2) was subjected to
thin layer chromatography on cellulose acetate
sheets (E Merck) using amino acid standards
(Glaxo, stored at -20"C) and butanol - acetone -
water - glacial acetic acid (35/35/2OllO vlvl

solvent. After running to the top, the plate was
removed, dried in air and stained with ninhydrin
(2.5 El in acetone). Standard I contained 1 mg
of Leucine, phenylalanine, methionine, Tyrosine,
Threonine, arginine, asparagine plus 2 mg of
serine, 4 mg of proline and hydro:qy -proline and
histidine. All made upto 10 mlwith distilled water.
Standard ll contains I mg isoleucine, valine,
tryptophan, glutamine, lysine, cystine, 2 mg of
Alanine, glutamic acid and aspartic acid and 4
mg of glycine; all made upto 10 mlwith distilled
water.
Spectrofluorometric assay(l3) By Sigma Kit)
was done on allpatierrts.
In this method, phenylalanine reacts with
ninhydrin in the presence of copper ions to form
a highly fluorescent complex. The fluorescence
is greatly enhanced by inclusion of certain
peptides such as L-Leucyl - L - alanine in the
reaction mixture. The intensity of colour is
measured in a fluorometer and is proportional
to phenylalanine concenbation. The pH during
the reaction is shictly contuolled at 5.8+0.1 by
means of a succinbte buffer in order to optimise
fluorescence and maximize specificity. The
fluorescence is measured at 6OC at the primary
and secondary wavelengths of 365 nm and
515nm (450-520) nm respectively.
I volume of 0.6 mol/lt of TCA was added to 1
volume of sample and kept for 5 min. After
cenhifugation clear supematant was used for
assay. 0.3 ml Ninhydrin peptide solution (2.5 ml
succinate buffer, 0.5 ml L-Leucyl-L-alanine
solution and I mlNinhydrin solution)was added
to 20 microlihe of Phenylalanine standard (0.02
mg/ml) orsupematant. Alltubes were incubated
in a 60'C-water bath for 2 hrs. 1.5 ml dilute
copp€r solution was added and measurement
taken by using 365-nm primary filter and 515
(450-535) nm secondary filter.

Fluorescence Test P"t:= x4 mg/dl
Fluorescence standard
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Results of One-Dimensional Chromato-
graphy
Urine samples of patients are applied in lanes
along with amino acid standards on Cellulose
acetate sheets.
Aminoacidoqram 1 (Fig 1)

Lane 1 Shows the result of Generalised
aminoaciduria.

l-ane2,3,4 shows normal findings' Lane
5,6 Generalized aminoacidurias

Lane 7,8 Standards 1 and 2 ( Details in

Results of SpectrofluorometrY
Group

Legend to Figure).
Lane 9 Positive for phenylketonuria

bands. Results to be confirmed
by spectofluoromehY. Lane 10
shows normal results lane 11
shows generalized amino-
aciduria

Lanel2,73 shows normal results.

Aminoacidoqrams 2 and 3 show no
significant positive findings for phenylketonuria.
(Fig 2 & 3)

Blood Phenylalanine Levels

30 normalchildren

29 mentally retarded children with normal
Urinary TLC or TLC
Showing generalised aminoacidouria

One mentally retarded child with Pherrylalanine band
on TLC

L.2*O.2mgldl.

1.4+0.6 mg/ dl.

22.3mgldl.

Discussion
PKU morbidity and mortality is stilla burden on
the socie$ despite the fact that it can be diagnosed
and heated at an early stage.
Previously, PKU investigations included the
qualitative detection of urinary phenylpyruvate
by FeClr(t+).Though still usefulfor monitoring the
effectiveness of dietary therapy, it is not used for
screening since it is qualitative and non-specificla.
The Guthrie's blood phenylalanine assay
involving growth of bacterial Phenylalanine
auxohoph inhibited by U.2 thienylalanine was
developed in 1961(15) and is still useful as a
screening assay in spite of being time-consuming.
fu blood specimen is collected on a blotting paper

and dr ied(16),  var iabi l i ty  in recovery(17),
inhomogenity of dishibution of blood(I8) and
visual interpretatiop(6 )further decreases precision
and sensitivi$. Spectrofl uoromehic mslhod5 le'20

have been successfully used for Phenylalanine
assay. Lubenow et al(13)found no false negative

10.67o senstivig) result with fluoromehic assay
as compared to a STotalse negative by Guthrie's
assay in their evaluation of 29,182 new-boms.
Fluoromehic ass.rys can detect levels of blood
phenylalanine as low as 0.1 mg/dl{2l}. In some
counhies like Turkey, Guthrie's test is still used
as the sole screening method whereas France,
Soviet Union and Hanover in Germany have
abandoned Guthrie' s assay for FluoromehrT (22).

In the United Kingdom(z2), Phenylketonuria is
being assessed in different laboratories by
Guthrie's method, Thin layer chromatography
or Fluorometry. fu is apparent, there is lack of
consensus on the ideal methods for evaluating
phenylketonuria.
In our pilot study we utilised the combination of
urinary TLC and confirmatory blood
phenylalanine fluoromehic assay for diagnosing
PKU. One 4 yr. old child showed a typical
phenylketonuria band on cellulose acetate Thin
Layer Chromatography. His blood phenylalanine



levels were found to be raised as compared to
normal controls and as compared to other
me ntally retarded childre n.
Currently, the established(14) screening tests
include TLC and Guthrie microbiological assay.

Quantitative tests for confirmation are HPLC
and chemical spectrofluorometric methods.
Automated methods like gas chromatography or
tandem mass spectrometry have been recently
introduced(221 . Genetic methods, with the many
mutations possible, are time consuming besides
being currently too costly for availability to the

Fig. I
One-Dimensional cellulose acetate t'hin

PKU in Mentally Retaded Childten

avemge Indian population.
We have used a practical and inexpensive
method of evaluation of phenylketonuria by thin
layer chromatography and confirmation of
diagnosis by spectrofluorometry. This is suited
for a developing country like India especially for
evaluation of rnentally retanded children as rnental
retardation is the chief symptom of PKU. Urinary
thin layer chromatography does not require any
special irstrumentation and the patients showing
positive phenylketonuria band can be referred
to major hospitals for spectrofluorometry.

layer chromatogram for aminor acidurias

I.ane
r i . l  ts

l.l
I t,)

.liriii;J:,..:''l{l' 
"

Patient No.
Positive Phenylketonuria band in Lane 9

Aminoacldogram 1

Legend for Flg I
Lane 1 shows patient no 764 with generalised aminoaciduria. Lane 2,3 and 4 shows patients with normal
arninoacidogram (htient lab no. 165, 167,168 respectively).
Patient no. 169 in lane5 and patient no. 170 in lane 6 show generalised aminoaciduria.
l-ane7; StandarrC I showing bands for Leucine, Phenylalanine, methionine, Tyrcine, holine,
Threonine, Hydroxyproline, serine, fupargine, arginine, histidine as labelled.
L-ane 8 has standard ll, which contairs lsoleucine, Valine, Tryptophan, Alanine, Glutamic acid,
Glycine, fupartic acid, Glutarnine lysine, Cystine in the order labelled.
htient no. 171 in lane 9 shows typical phenylketonuria band that requires furtherevah.ration. Fatient
:p. I72,I73,774,175 in lane 10, 11, 12,13 respectively show normalaminoacidogram.
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Fig. 2
One-Dimensional cellulose acetate thin layer chromatogram for aminor aciduriae
L,l&e

:;ei::::::::a
#dut;:::

I t id

:t
Patient No.

No slgnificant positlve finding for Phenylketonuria
Amlnoacldogram 2

Legend for Fig 2
Lane 8: Standard I showing bands for Leucine, Phenylalanine, methionine, Tyrosine, Proline,
Threonine, Hydroxyproline, serine, fupargine, arginine, histidine as labelled.
l-ane t has standard II, which contains Isoleucine, Valine, Tryptophan, Alanine, Glutamic acid,
Glycine, fupartic acid Glutamine lysine, Cystine in the order labelled.
Lane L-7 and 10-13 has patient samples with no significant finding for Phenylketonuria.



Fig. 3
One-Dimensional cellulose
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acetate thin layer chromatogram for

37

aminor acidurias

Lane

Patient No.
No significant positive finding for Phenylketonuria

Aminoacidogram 3

Legend for Fig 3
Lane 1: Fatient 176 shows normal aminoacidogram
Lane2: Standard I showing bands for Leucine, Phenylalanine, methionine, Tyrosine, Proline,
Threonine, Hydroxyproline, serine, fupargine, arginine, histidine as labelled.
Lane 3 has standard II, which contairs Isoleucine, Valine, Tryptophan, Alanine, Glutamic acid,
Glycine, Aspartic acid Glutamine lysine, Cystine in the order labelled.
Patient no. 171(P) in lane 4 shows no positive finding for phenylketonuria band though requires
further evaluation for other amino acids.
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Abstract
30 full term babies were studied for C-Reactive protein in neonatal septicaemia. It was found that in
the normal control group there is no significant rise in C-Reactive protein. 87% of studied group had
shown a significant rise in C-reactive protein in neonatal septicaemia. The bacteriological culture was
positive in 47% of cases & E-coli was the commonest organism isolated. It was found that there was
a si3nificant fall in level of CRP on 5fr day in comparision to 1"r day after treatment with antibiotics.
Only 4 had positive CRP test on the 86 day after 7 days antibiotics treatment. The serial measurement
of serum CRP level is also useful in monitoring the course neonatal sepsis. lt provides an early
indication of response to treatment. Thus measurement of C-reactive protein is very sensitive and
reliable method for the early diagnosis and prognosis of sepsis in neonates.

Introduction
Neonatal sepsis is a clinical syndrome resulting
from pathophysiological effects of local or
systemic infection in the first month of life
(Behrman et al, 7992)(t). It is most important
cause of neonatal morbidity and mortality
especially in developing counhies due to poor
per inatal  care and unclean environment.
Moreover these term infants are deficient in their
inherent protective mechanism, humeral and
cellular immunity. The incidence of neonatal
septicaemia varies widely in developing as well
as developed counhies. ln developing counhies
the incidence is 1-10/1000 live births (Sann,
1986ltzt. The incidence is lower (1-211000 live
birth) in developed countries. This is because of
their cleaner environment of del ivery and
perinatal follow up. In our countn/ 507o of infant
deaths are in neonatal period and nearly half of
all neonatal deaths occur due to neonatal sepsis
(Park and Park 1989)(3).  The outcome of
septicemic neonates depends largely on its early

detection and timely inhoduction of appropriate
antibiotics. Since the presentation of neonatal
septicaemia is a non specific and various non
infective conditions are mimicked by a neonatal
sept icaemia. The diagnosis of  neonatal
septicaemi4 is difficult and stresses the need for
single laboratory technique for early detection of
neonatal  sept icaemias. Increased CRP
production is a very early and sensitive response
to most form of microbial infection (Pepys N.B.
19811tct. In neonatal period increased level of
CRP in the serum from causes other than
infections seems to be comparatively rare.
Philipson et al (1957)(s)were the first to report its
usefulness in the diagnosis of neonatal infections
followed by many other workers.

Material and Method
30 term cases were selected from the patient
admitted in the deparbnent of paediahics. Their
age was below 28 days. They were clinically
suspected of neonatal septicaemia. Septicaemia
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was suspected due to presence of clinical signs
and symptoms suggestive of infection. These
suspected cases of neonatal septicaemia were
diagnosed by paediatrician with the help of
pathological and bacteriological ground & tests
l ike 1. Leucocytosis (>18,000, Leucopenia
(<5000), Neuhopenia (<1500) 2) Micro ESR
>15 3) CRP > 6 mcg/ml, 4) Immature to total
neuhophil >.20. Another 15 term neonates were
normal and taken as conhol. Detailed history was
taken and thorough physical examination was
done in each case and relevant symptoms and
physical signs suggestive of infection were
recorded. CRP estimation was done before,
during and after antibiotic therapy. CRP was
estimated by rapid slide latex agglutination
method. The regents and information regarding
them were provided in the kit. The test was based
on immunologicalreactions between CRP as an
antigen and latex particles having coated with
non specific anti human CRP and sensitized to
detect levels of significant CFIP concentration.
In the present work semm CRP estimation was
done semi quantitatively and the concenhation
of 6 mcg/ml or more was considered as positive.
Ali et al (1988)5 made similar criteria. Blood was
allowed to clot at room temperature for 20
minutes. Aftercomplete clotrehaction the semm
was separated by centrifugation. For test one
drop of diluted serum (1:4) was placed within
the circled area on the specialslide provided in
the kit. One drop of latex CRP reagent was added
to the above drop and mixed well with a
disposable stick and spread out to the edge of
the test area. The slide was rocked gently to &
fro for 2 minutes and examined for macroscopic
agglut inat ion under a direct  l ight  source
immediately.

Results
30 neonates from 0 to 28 days and having clinical
signs and symptoms suggestive of septicaemia
i.e. poor feeding, lethargy, hg4pothermia, jaundice,

abdominal distension & respiratory dishess were
the most common presenting feature. 75to9lTo
of the patients developed poor feeding, lethargy
and hypothermia. Out of 30 cases 477o were
bacteriological ly posit ive and 537o were
bacteriologically negative. In the present study
the gram -ve organism were the predominant
pathogen found in787o of cases and in 22Vo of
cases gmm *ve organism were detected. E-coli
was commonest organism isolated. The CRP was
estimated on the 1d day of admission before the
start of therapy and repeated on 5'h and 8h day
of therapy. In the present study the serum CRP
was *ve in86.6Vo of cases on the 1o day before
the start of therapy.(Table Il) and it consisted of
85.77" out of L4 confirmed cases
(bacteriological ly confirmed) and 87.5% in
bacteriologically -ve cases out of 16 cases. The
result of test was highly significant as compared
to control group. There was not significant
difference in CRP level in different age groups of
neonatalsepticaemia (table I). Estimation on 5s
day of antibiotics beatnent showed that it was
tve in 35.77" out of 14 confirmed cases and
37.57" out of 16 cases (bacteriologically -ve
cases) (table III). The result of CRP on the 8h
day after the antibiotic treatnent showed that it
was positive only in 74.287o of total 28 cases
(table IV) and blood culture sensitivity had
become sterile in all cases after 8th day of
heatnent. The statistically calculation showed
that there was signif icant decline in CRP
(p<0.001) On the 5'h as well as 8th day as
compared to 1i l  day ( table V).  Cl in ical
improvement was isolated in all the cases where
CRP had been -ve.

Discussion
ln our study 30 full term babies of neonatal
septicaemia were taken out of 30, 14 patient were
bacteriologically positive, mainly E.coli and 16
were bacteriologically -ve but clinicalsigns and
symptoms were in favour of clinicalsepticamia.
On the ld day before the start of antibiotics
therapy the CRP was +ve in 26 cases. On the
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5'h day after antibiotic therapy CRP was *ve in
11 cases and on the 8th day of antibiotic therapy
CRP was *ve in 4 cases. Out of 30 cases 2
patients expired before 8'h day of start of
antibiotics.
The above observations confirmed the utilitv of

C-Reactive protein as a laboratory tool in
following the course of neonatalsepsis. A good
response to treatment was seen by rapid fall in
CRP level, whereas insignificant fall in CRP
suggested that ei ther the t reatment was
inadequate or some complication has developed.

Table | : Comparision of serum CRP test in neonatal septicaemia by age group

Age gr

n:30

CRP +ve

No. ol
/o

CRP -ve

No. w/o

0-7 day (n:20) 18 90 2 10

8-28day (n:10) 8 80 2 20

P>0.50 (not significant)

Different age groups of neonates with septicaemia did not shown any significant difference in CRP
positivity. 907o in (0-7) days age group were CRP *ve while in (8-28) days age group 807o of cases
were CRP +ve.

Table Il : Comparative study of CRP profile in control and study group on l"t day
before start of treatment

The CRP test was *ve in 07o of conhol group while 85.7% ,87 .57o, and 86.67o respectively in Gr 1,
Gr II & total cases in study group.

P^.an;eter Conhol
n= 10

Gr. I
Bacteriol.confirmed

cases
n= 16

Gr II
Bact.

-ve cases
n= 16

Total
n=30

CRP profile

CRP +ve

CRP -ve

No

0

10

ol
/o

0

100

No

L2

02

ol
/o

85.7

14.3

No

T4

2

01
/o

87.5

72.5

No

26

4

01
/o

86.6

73.4



Group Bact.*ve cases gr Bact.-ve cases gr liotal

No. of cases t4 16 30

CRP +ve

No.

2

10

ol
/o

16.65

83.47o

No. 7o

2 72.5

74 87.57o

No.

4

24

al
lo

14.28

85.72
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Thble lll : CRP profile on 5s day in neonates with septicaemia.

P- <0.001 (highly significant).
There was a significant fall in CRP level on 5'h day in comparision to 1d day. CRP had become -ve in
64.37o in bacteriologically +ve group and 62.57" in bacteriologically -ve group.

Thble lV: CRP profile (after 7 days treatment )on 8ih day

P- <0.001 (highly significant.(highly significant)
2 patient upired of bacteriologically +ue group

There was significant decline of CRP level after 7 days of antibiotic heahnent. CFIP was +ve only
(14.28Vo) in 4 babies.

Table V : Comparative study of CRP profile at different period of treatment.

Group Bact.*ve cases gr
Became sterile

Bact.-ve cases gr liotal

No. of cases L2 16 28

CRP +ve

No.

2

10

Vo

76.6

83.47"

No.

2

14

ol
lo

L2.5

87.57o

No.

4

24

ol
lo

14.28

85.72

Parameter ld day 5'h day 8'h day

No. (30) o
lo No. (30) o,

lo No (30) wto

CRP +ve

CRP -ve

26

4

86.6

13.4

11

79

36.6

63.4

4

24

t4.28

t35.72

2 patient expired
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Abstract
Hormone replacement therapy (HRT) designed to replace the women's depleting hormone levels,
also decreases total and cardiovascular mortality. There is evidence that this cardioprotective effect is
exerted through nitric oxide, which is an important regulatory molecule in the cardiovascular slntem.
The present study tested the hypothesis that eshogen increases nihic oxide production in vivo. Fifty
postmenopausal women (study group, hyrsterectomised r(), non-hgnterectomised 10) and fifu healthy
women with regular menses (conhol group) were enrolled to study the relationship between hormone
replacement therapy (HRT) and serum nitric oxide end products (NOEP). NOEP levels (Pre HRT) in
the study group (19.57 + 2.MymoVL) were significantly lower (p < 0.001) than in the control group
(34.58 + 6.23pmoVl). Women in the study lpoup were placed on hormone replacement therapy for
three months. The NOEP levels increased significantly (p < 0.001) after HRT 129.97 -+ 3.82 pmol/L)
more so in hlnterectomised women (31.08 + 2.84pmoVLl than non-hysterectomised (25.04 =
3.03pmoUL).

Introduction
Hormone replacement therapy, which is a
combination of synthetic estrogen and
progesterone, is highly effective in relieving
menopausal symptoms and may provide
protection against coronary artery diseases.
Eshogen in the form of hormone replacement
therapy exerts its cardioprotective effect by
producing a less atherogenic lipid profile, acting
as an antioxidant and by increasing nitric oxide
release via up regulation of nihic oxide synthas€
(NOS)enzymg(l).
Estogeh replacement therapy in posbnenopausal
women decreases total mortal i ty and
cardiovascular mortal i ty(z). This therapy
increases coronary vasodilatation in response to
acetylcholine and decreases angiographically
detectable coronary artery disease (3). Alterations
in nibic oxide levels have been hypothesized to
be one of the mechanisms by which eshogen
replacement therapy provides cardiovascular

benefit(a). Thus the measurement of nihic oxide
end products may be useful in postmenopausal
women receiving hormone replacement therapy.

Material and Methods
The study was canied out in Command Hospital
(SC) Pune between the periods of Jan 2W1-
August 2002. Fifty posfrnenopausalwomen and
fifty sex-matched individuals that reported to the
Obstehics and Gynaecology clinics were enrolled
in the study. The personal, menstual, obstetic
and heatnent history were recorded. Allwomen
enrolled in the study had similar lifestyles and
dietary habits and all gave informed consent for
the study. The women in Conholgroup were in
the age groups of 30-40 years, had regular
menses, were notsuffering from any disease and
were not on any medication before and during
the study. Age of the women in the Study group
was between 45 and 55 years, 40 of them were
hysterectomised and 10 nop-hysterectomised.
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Women having last menses less than six months
from the time of enrollment or who have been
treated in past with hormone replacement
therapy (HRT)were excluded. Women suffering
from any ailment such as diabetes. hypertension
and cancer or on any medication like glyceryl
hinihate (GTN) for coronary disease were also
excluded.
The study group received HRT for three months
in the form of transdermal 17- F- Estradiol
(Estraderm-TTS-50-Novart is) .  The non-
hysterectomised women in addition were given
oral progesterones (Medroxy progesterone
acetate 2.5 mg -  Provera@) to prevent
withdrawalbleeding from the intact utenus.
Blood samples forthe estimation of serum nitic

oxide end producb were collected after ovemight
fast. Pre-HRT sample from study group '-nd
samples from the controlgroup were collected at
enrollment. Post-HRT sample in the study group
was collected after three months of hormo;re
replacement therapy. The serum was separated
and stored in the labeled tubes at -20 "C until
analysis.
Nitric oxide being highly unstable gas undegoes
rapid oxidative degradation to nihate and nihite.
Nihite in blood is unstable and gets oxidized to
nitrate. These nitrates were estimated by
cadmium reduction method (Cortas and Wakid;
1990;tst. In brief, the nihates were reduced to
nihites by copper-coated-cadmium in glycine
NaOH buffer at pH 9.7; the nitr i tes thus
produced were measured by diazotization of
sulfanilamide and coupling to naphthylethylene
diamine dihydrochloride. Various modifications
at different steps were tried to increase the
sensitivity of copper-coated-cadm ium reduction.
When the spectral absorbance curve showed
linearity between the absorbance at 545 nm and
concenhation of nihic oxide end products (Fig
1), the method was used forclinicalsamples. The
standard curve was found to be linear in the
range of I2.5- 400 pmoVl covering the complete
range of nihic oxide end products in serum of
healthy and diseased population. The limit of

detection obtained from the standard curve was
0.83pmol/L.  The procedure consisted of
incubating 1.0 ml of glycine NaOH buffer, 1.0
ml of serum and 2.0 ml of deionised distilled
water in the Erlenmeyer flask containing 2.59
of activated copper-coated-cadmium granules
for 90 minutes. Exactly 90 minutes later hansfer
2.0 ml of the supemant from the above mixture
in a test tube containing 1.0 ml of sulfinalamide
and 1.0 ml of N- naphthylethylene diamine
dihydrochloride. The colour formed by nikite
diazotization was then measured at 545nm using
micro f low spectrophotometer CL-750,
Shimadzu, Japan.

Results
The present study included a total of hundred
subjects: out of which fifty were postrnenopausal
women (Study group) and fifty sex matched
healthy individuals (Conhol group). Serum nihic
oxide end products in posfnenopausalwomen
were significantly lower than in the conholgroup
(Tablel) .  Levels increased af ter  hormone
replacement therapy (Table 2), more in the
hysterectomised women than the non-
hysterectomised (Table 3).

Discussion
Menopause dramat ical ly increases
cardiovascular risk in women who lack the
protecting effech of eshogen. This emphasizes
the importance of hormone replacementtherapy
(HRT) in postmenopausal women. Estrogen
replacement reverses the adverse changes in
lipoprotein profile and diminishes cardiovascular
65p(6).
The present study tested the hypothesis that
eshogens increase nihic oxide production in vivo.
Higher values of serum nihic oxide end products
observed in the Conhol group (Table 1) was in
agreement with the average values reported by
Samarason AK et al(7) and Giovannoni G sf 6l(8).
This is because of the normal circulating female
hormones in the women with regular
menstruation.
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Compared with the serum nitric oxide end
producb in the Conhol group the values were
found to be significantly lower in the pre-HRT
postnenopausal women (Table 1), which was
in agreement with the study reported by Lia A et
al (e). The lower values of serum nitric oxide end
products may be due to the estrogen deficiency
in the postmenopausal women during
menopause, which is a naturalpartof aging, and
occurs when the ovaries stop producing
eshogens. The significant increase in serum nitric
oxide end products in the postmenopausal
women after hormone replacement therapy
(Table 2) strongly supports the notion that
increase was caused by 17-p-estradiol
adminishation. Estrogen directly enhances the
activity of the endothelium derived relaxing
factor. nihic oxide ll0). The increasewas observed
in the hysterectomiSed as well as the non-
hysterectomised individuals (Table3), as has also
been reported by Cicenelli E et al ttt) and Best
PJM et al (12) respectively.
The serum nihic oxide end products increase was
higher in the hysterectomised individuals who

were given 77 -P- estradiol, than in the non-
hysterectomised individuals who were given 17
-p- eshadiol and oral progestins. This was in
agreementwith the study reported by Imthum B
s1 61(13). Progestins are known to impair the
cardio protective effects of estrogen(t4) and
enhance the vascular damage associated with
hypertension(15). Progestins, whether natural or
artificial and whether l7-OH-progesterone or
testosterone derivatives, attenuate estrogen-
induced nikic oxide production. Progesterone
inhibits estrogen-induced endothelium-
dependent responses associated with the
production of nitic oxide (16). However, the exact
mechanism by which progesterone decreases
eshadiol-induced nitric oxide levels is unclear
and the attenuation of the effect of eshogen by
progestins depends on the t5pe of progestinsused.
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Thblel. Serum nitric oxide end products in Control group v/s Study group

Table2. Serum nitric oxide end products in 50 postmenopausal women Study group)
before and after hormone replacement therapy (HRT).

Table 3. Serum nitric oxide end products (NOEP) in hysterectomised and non-
hysterectomised postmenopausal women (PMW) before and after hormone replace-
ment therapy (HRT)

47

GROUP
Serum nihic oxide end
products (pmoVl)
MEAN + SD

p value

Control (n=50) 34.58 + 6.23
< 0.001

Study Group (Re-HRT sample) (n=50) 79.57 + 2.M

GROUP
Serum nihic oxide
end products
lpmol/L)
MEAN t SD

p value

95% confidence
Interval

Pre-HRT 19.57t2.M
< 0.001 18.98-20.25

28.92-3L.02Post-HRT 29.97x3.82

Hysterectomised women
(n=40)

Non-hysterectomised P
(n=10)

GROUP

Pre-HRT

Post -HRT

Serum NOEP

MEAN t SD (pmol/L)
(p < 0.001)

L9.7L t2.47

3i .08 t2.U

957o

Confidence
Interval

18.95-20.47

30.2-37.96

Serum NOEP

MEAN t SD {pmol/L)
(p < 0.001)

19.02 t2.35

25.04 r 3.03

957"

Confidence
Interval

17.07-20.07

22.53-27.53
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STUDY OF ASSOCIATED PSYCHIATRIC DISEASES &
CHOLESTEROL CONCENTRATION IN
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Abstract
Rychiatric assessment according tc DSM IV TR criteria was done for z[6 patients, suspected clinically
& proven biochemica[' to suffer from subclinical hypothyroidism.lT out of these 46 patients (36.9V"1
were found to hate Cirfaent py-chiatric disorders, most common being major depressive disorder.
Serum Toral Choiestaol estimation was also done among these patients & was compared with that of
age & 

-:t 
r:ratched heahhg control group. The mean total cholesterol level was found to be significantly

elerared in subclinical h9'pothyroidism than in healthy control. The patients with subclinical
hgpothyroirtsm are at risk of darelopment of cardiac diseases, which are supposed to be due to
hlpercholesterolaemia. Hence, identification of subclinical hypothyroidism seems to be important
and may not be only a biochemical abnormality as was earlier believed. kychiatric assessment &
estimation of serum cholesterol level may be used as a guide for initiation of treatment.

Introduction
Subclinical hypothyroidism (SCH), long known
to be ohly an abnormal biochemical entity, is
defined as an elevated serum thyrohopin (TSH)
concenhation, while free thyroxin level (FTo) is
within noffnal range. The condition is usually
asymptomatic. Symptoms, if present, are non
specific and unreliable to confirm the diagnosis.
Thus this condition usually was overlooked &
remained untreated even if identified, as treatnent
of this condition was controvertial.
Since 1990, new information about long term
risks of untreated SCH made it necessary to
reconsider the importance of SCH. Studies
proved that the patients with SCH are at
increased r isk of  development of  neuro
psychiatric diseases and heart diseases like
atherosclerosis, coronary heart disease (CHD)
etc.
Metabolic changes that take place in subclinical
hypothyroidism are known to play a crucialrole
in the pathogenesis of different psychiatr ic
diseases l ike major depressive disorder.

dysthymia, generalised anxiety disorder etc.
affecting the quality of life of the patients.(l)
The heart diseases in subclinical hypothyroidism
are thought to be due to hypercholesterolaemia
associated to this condition.(2)
At this background this study was undertaken
with the following objectives:

1) To determine the presence of psychiahic
problems in patients with SCH.

2) To evaluate the changes in cholesterol
concentration & significance, if any, in
SCH with respect to healthy conhols.

3) To assess whether there is any additional
information obtained in SCH so that its
identif ication may be considered as
important.

Materials & Methods
Suspected cases of hypothyroidism were refened
from different out patients departments of
Calcutta Nat ional  Medical  Col lege to
Biochemistry Department for evaluation of
thyroid function.
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Patients more than 15 years of age and coming
for the first time were included in the study.
Patients known to suffer from diabetes, thyroid
dysfunction or any sort of psychiahic disorder
were excluded from this study. Patients known
to take steroids, oral contraceptive pills, thyroxin
hormone or anti-depressant drugs were also
excluded from the study. Pregnant females were
not included in this study.
Blood was collected from the patients after an
ovemight fast. Serum was used to estimate To
and TSH by competitive enryme immunoassay
& sandwich EUSA respectively by using Kit from
Lilac Medicare (P) Ltd.
The patients having increased TSH level (above
Sp.IUlL), associated with normal To level (0.5-
Smmol/L) were identified as a case of subclinical
hypothyroidism (SCH).
46 cases of SCH (study group) & equal number
of age and sex matched healthy conholsubjects
(control group) were included in this study.
Patienb of shrdy group were referred to psychiatr,r
deparhnent. They were clinically examined &
diagnosed according to General Health
Questionnaire 72 (hanslated & standardized) &
DSM lV - TR criteria.
Blood of patients of both groups were further
tested for serum cholesterol level using kit from
Accurex Biomedical (P) Ltd. lictal cholesterol,
hydrolysed from cholesterol ester by cholesterol
esterase, as well as free cholesterol is converted
to cholest 4-en-3-one & H2O2 by cholesterol
oxidase in presence of peroxidase. HrO, binds
with 4 aminoantipyrine & phenbl to produce
quinoeimine dye, which is proportional to the
amount of cholesterol.
The concentration of serum cholesterol was
expressed in mean + SD. Test of significance
was done by student's t test.

Result & Discussion
Among 46 patients suffering from SCH 8 were
male and 38 were female. Average age of SCH
patienb was found to be 48.9 years. Studies have
reported that SCH is quite common in the elderly

and the prevalence is higher in women than in
men.(3)
Psychiatric assessment showed 17 out of 46
SCH patients (36.9%) had different types of
psychiatric disorders. The different psychiahic
disorders found in SCH were given in Tablel.
Hypothyroidism is known to be associated with
significant neurocognitive deficits that develop
across the life span. SCH has been reported to
have greater prevalence of depression.
Significantly higher serum TSH concenhation
was observed in patients with recurrent
depression & melancholia. Depression is often
considered as "brain hypothyroidism" to explain
ib pathogenesis. Reduced inhacerebral serotonin
concentration, seen in depression leads to
increased TRH concentration in brain tissue.
Hypothyroidism reduces cenhal 5 HT activity
& subsequently lowers the threshold for
depression. It has also been demonshated that
hypothyroid patients have decreased cerebral
blood flow & increased cerebral vascular
resistance, which are responsible forthe different
neuropsychiatr ic symptoms in hypo-
thyroidisrn.(+o)
Table 2 shows semm cholesterol concenhation
in study group & healthy conhol. The mean
cholesterol level is found to be significantly
elevated in SCH than in healthy control.
Decreased regulation of LDL receptor mediated
catabolism of LDL can explain this in
hypothyroidism. Decreased activity of lipoprotein
lipase is also a conhibutory factor. (71

Other study groups have shown that in SCH,
totalcholesterol, LDLc, apolipoprotein B and Lp
(a) levels are increased whereas levels of TG,
HDLc and apolipoprotein A1 did not alter
significanfly (8).

Table 3 shows inter-relation between the levels
of TSH and serum cholesterol concentration in
the study group. It shows a gradual increase of
cholesterol level along with an increase in TSH
value. Moreover, when TSH value was <10.0
p.lUlL, the cholesterol levelwas not significantly
increased. But beyond that ler,rel, cholesterollevel



Study o/Subclinical Hypothyroidism 51

was found to be significantly increased. explained by the fact that elevated TSH level is
Foralongtime,whethertreatmentof thepatients associated with elevated total cholesterol level.
suffering from SCH is logical or not remain Our result agrees with this f361.(e' 10)

unanswered. One opt ion is to treat the Thus psychiatr ic assessment & est imation of
symptomatic patients but how long this treatment serum cholesterol level may be used as a guide
should be continued is difficult to assess. Another for initiation of treatment in patients suffering
option is that patients with mildly elevated TSH from SCH.
level (up to 9 p.lUlL) have a lower risk of
complications and no strong evidence shows that Acknowledgement
treatment in this condition has any beneficial The authors sincerely acknowledge the help of
effect. Mrs. Bharati Chatterjee, Mr. Madhusudan Das
ButpatientswithelevatedTSH level (> 10plU/ & Mr. Sunil Das.
L) may be benefited with treatment. This can be

Table 1: Distribution of psychiatric diseases among patients with subclinical
hypothyroidism

Disease Male Female Total

Major depressive
disorder

2 6 8

Dysthymia 2 2 4

Schizo affective
disorder

t
I 1

Obscessive
Compulsive disorder

1
I I

Generalised anxiety
disorder

1 2 3

Total 6 l1 t7

Thble 2 : Serum Cholesterol concentration in study groups and healthy controls

Study population Serum Cholesterol Conc. (mg.%)

Control  (n :46) 183.4 {- 18.4

SCH (n :46) 270.6 -' 24.9
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Table 3 : Inter relation between the levels of TSH and serum cholesterol
concentration

TSH
(plulL')

No. of patients Cholesterol
(mg7o)

p value

5.1 -  10.0 n:13 I9],5 * 16.7 p>0.05

10.1 -  15.0 n:11 200.0 -' 27.6 p < 0.05

75.7 - 20.r n:8 2I3. I - f  10.5 p < 0.01

> 20.0 n:14 233.7 * I.5 p < 0.01
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CENTRAL SEROUS CHORIORETINOPATHY IS SEVERE
IN HYPERTENSIVE PATIENTS ASSOCIATED WITH

PERSISTENT STRESS.

L. K. Mondal, K. P. Baidya, A. Ghosh, G. Bhaduri
Regional Instltute of Ophthalmology,

Kolksta - 700073

Abstract
Central Serous Chorioretinopathy is an idiopathic spontaneously occuning serous detachment of
macula caused by leak or leak at the level of retinal pigment epithelium producing blurred vision,
metamorphopsia and dyschromatopsia lt usually spontaneously resolves with full recovery of
vision within 3 months \,!'e have observed some cases who show delayed resolution of symptoms
with incomplete recovery of vision. These patients suffer from hypertension and persistent stress. We
think that increased catecholamine secretion in these patients is associated with severity of this disorder
Vanillyl mandelic acid (VMA) in 24 hours urine of 50 patients with these visual disorder and 34
patients without this ocular disorder was measured VMA above 7 mg I 24 hours was seen in 10
patients who showed delayed resolution of symptoms without full recovery of vision.

lntroduction
The et iopathology of  Central  Serous
Chorioretinopathy is not ful ly understood.
Spitznas suggested that the retinal pigment
epithelium is damaged via an immunologic,
infectious, circulatory or neuronal mechanism
that causes RPE to secrete ions in a chorioretinal
direction. Sunounding F{PE cells fail to pump the
fluid back in a retinochoroidaldirection (towards
the choriod)(1).
Yannuzzi suggested that CSCR may have
multifactorialcause. According to him and other
investigations elevated catecholamine levels may
be related to the pathogenesis of this disorder(2).
Yoshioka and his col leagues reported that
repeated intravenous epinephr ine and
corticosteroid injections in monkey can produce
an animal modelof CSCR(3).
From these studies it is assumed that adrenergic
and steroidal  st imulat ion may cause
choriocapillary hyperpermeability which leads to
RPE celldegeneration.
Various studies showed that CSCR is a benign

and self limiting condition with good visual
prognosis and average resolution time is 3
66n165(4,5).

In our studies we have seen that some patients
who are hypertensive and suffer from persistent
shess, show delayed resolution of symptoms and
incomplete visual recovery.

Materials and Methods : It is a prospective
observational case series. 50 patients of fresh
CSCR seen at the Eye O.PD. of the Regional
Institute of Opthalmology, Kolkata from October
2002 to October 2004 were included in this
study. 26 Patients without hypertension, shess
and this ocular disorderand 8 patients with
hypertension, persistent stress and without CSCR
were enrolled as conhol. AllPatients underwent
a detailed work-up including age, medicalhistory
pregnancy and exogenous steroid use. The blood
pressure was measured with the patients in sitting
position after 15 minutes of rest. We defined
systemic hypertension as systolic blood pressure
>140mm of Hg and / or a diastolic blood pressure
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90mm of Hg/
Fundus fluorescein angiogram was done in every
case. Size of neurosensory detachment, number
of leaks, initial visual loss, duration of symptoms
and final visual recovery were noted in every
case.
The concentrat ion of  3-methoxy 4-
hydroxymandelic acid or vanillylmandelic acid
which is urinary metabolite of epinephrine and
nor epinephrine is measured in 24 hours urine
by method of Pisano et al. VMA is extracted from
acidified urine into ethyl acetate, then back
exhacted with alkali and oxidised to vanillin with
perodate. After purification by further exhaction
vanillin is quantitated.

Statistical Analysis
The data were entered and an initial descriptive
analysis was done. Chi-square test was done to
find any differences in 24 hours urinary VMA
excretion between hypertensive with persistent
shess with CSCR and without CSCR and also
between normotensive groups with and without
CSCR.

Results
The mean age of these patients was 35 years
(range of ages was 25 to 45 years). The follow
up period was more than 1 year.4O patienb who
were nonnotensive with no significant medical
history developed unilateral CSCR of one disc
size with one leakage site. The initial visual acuity
of these 40 patienb was 6112 in the alfected ap
and median duration of symptoms was 3
months. 8 hypertensive patients with persistent
stress without CSCR and 26 normotensive
without CSCR with normal visual acuity were
enrolled as conhols.
The finalvisual activity in these 40 patients was
6/6 and there was no post resolution symptoms
of metamorphopsia or dyschromatopsia. These
observations have summarised in Table I.
The mean concenhation of 24 hours urinary
VMA was 4.4 t 0.26mg in normotensive without
CSCR and 4.6t0.1 mg in normotensive with

CSCR. Stastistical analysis gives no significant
difference between these groups.The mean
concentration of 24 hours urinary VMA in
hypertension with persistent shess with CSCR
and without CSCR was 7.9 r0.14 mg and
5.7t0.3 mg respectively. Difference between two
value is statist ical ly signif icant. (Table 2)
Measurement of circulating catecholamines and
cortisol would help to know better the role of these
mediators in the pathogenesis of CSCR but this
was not within the capacity of the present
investigators due to limited resource.

Discussion
Cenhal serous chorioretinopathy is an ocular
disorder which took many years to reach precise
clinical definition due to controversial etiology
and various names described by different
authours.
Various studies highlight it is a multifactorial
disease which is usually associated with
corticosteroid use, type - A personalityi organ
transplant, cushing's disease, pregnancy,
psychopharmacologic medication and
hypertension. Yoshioka and Yannuzzi et al
reached a decision that CSCR is related to
elevated levels of  catecholamines and
corticosteroid (2'3).

In our sfudy we have observed occunence of
CSCR in both hypertensive with persistent stess
and normotensive subjects without shess. It
further shengthens previous concept of idiopathic
etiology of this ocular disorder but severity of
CSCR (bilateral big neurosensory detachment,
delayed resolution of symptoms and incomplete
recovery of visualacuity) in hypertensive patienb
with persistent shess athacts our attention. In
hypertension there is generalized defect in cell
membrane and Na+ hansport system.
Patients with stress disorder have persistent
excessive unrealistic worry associated with
muscle tension, impaired concentrat ion,
autonomic arousal, feeling restless and insomnia.
It is hypoth esized that there is excessive release
of norepinephrine from locus coeruleus in
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response to shess and increased noradrenergic
activity atprojection site in the hippocampus and
amygdala. There are several studies on the
clinical characteristics of CSCR. Klein and his
colleagues suggested that visual prognosis for
CSCR Patients is relatively good without any
treafnent(a'5).
Levine and associates suggest that visual
prognosis of CSCR Patients is not as good as
previously thought. On a long-term study of 14
eyes by fluorescein angiography, these authors
demonshated that CSCR Patients may have
diffuse progressive disorder of RPE(6).
In our study we have seen that 40 (807o) of
patients had visual acuity of 616 without any post
resolution symptoms. 10 (207") patients of this
series did not attain full recovery of visual acuit.
These patients also suffer from post resolution
symptoms of  metamorphopsia and
dyschromatopsia even after 1 year.
Higher urinary concentation of VMA (metabolite
of Catecholamines) in 10 hypertensive patients
associated with persistent stress suggest that
higher catecholamines induces di f fuse
progressive disorder of retinal pigment epithelium
in CSCR and therefore impedes full recovery of

Table Case Summary

visual acuity and resolution of symptoms.
Catecholarimines have been shown to cause
retinal pigment epithelial cell apoptosis in vitro,
perhaps contributing to breakdown of the fluid
barrier.
Catecholamines causes vasoconstriction, thus
altering fluid environment and impeding fluid
absorption. Increased catecholamine levels as
well as stimulation of adrenergic receptors lead
to an overallincrease in c-AMP When increased
intracellularly, c-AMP inbibits retinal pigment
epithelial fluid reabsorption in animal studiesT.
Cyclic AMP may be responsible for reversal of
the pump action of the retinalpigment epithelium
and therefore subsequent breakdown of the
diffusion barrier.
An increase in c-AMP causes the retinalpigment
epithelium to secrete in a chrioretinal direction
instead of its usualabsorptive function in a retino-
choroid direction(8).
It can be concluded form this study that higher
catecholamine secretion in patients of
hypertension and persistent stress is associated
with severe CSCR with prolonged duration of
symptoms and incomplete visual recovery.

No. of
Fatients

Age Unilateral /
Bilateral

Size of
neurosensory
detachment

Initial
VA

Duratrion
of

symptoms

Fost
resolution
slmptoms

Systemic
Hypertension
with Stress

20 25 Unilateral
CSCR

One disc 6t12 3 months

20 30 Unilateral One disc 6lL2 3 months

10 40 Bilateral More than
one disc size

6t36 More than
one year

-r +

8 35 No
CSCR

Nil 6t6 Nil Nil ?

26 35 No
CSCR

Nil 6t6 Nil Nil
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Table 2 Showing mean concentration of 24 hours urinary VMA at the time of diag-
nosis of the disease.

sl. Sub groups compared Number of
Patients

Mean VMA
@S/2a hrs urine)

P-Value

1. Hypertensive with persistent
shess with CSCR 10 7 * 0.74 .001

Hypertensive with persistent
shess without CSCR 8 5.7 *0.3

2. Normotensive with CSCR 40 4.6 *  0.1 NS

Normotensive without CSCR 26 4.4 -r O.26
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SERUM MAGNESIUM IN ACUTE MYOCARDIAL INFARCTION
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Abstract
The Study was conducted in the Department of Biochemistry in collaboration with the Department
of Medicine, Regional lnstitute of Medical Sciences, Manipur, to determine the serum magnesium
status in acute myocardial infarction (AMl ) and its relationship with serum CK-MB activities. This is a
retrospective study where one hundred (100) AMI cases admitted in the Intensive Coronary Care
Unit constitute the study group. Forty age and sex matched healthy subjects comprised the conhol
group. Serum magnesium and CK-MB enzyme were evaluated within 24 hours of onset of chest
pain. The data obtained is analyzed using studenh "t" test and correlation was studied. The mean +
SD concentration of CK-MB (83.76+ 59.50 U/L) in AMI is significantly higher (p < 0.01) than that of
the conhol (5.25 +3.319 U/L). The difference in serum magnesium between control (mean + SD is
2.01+0.13 mEdL) and within 24 hours sample of AMI (mean + SD is 1.79+0.25 mEq/L) was
significant (p< 0.001) but was insignificant when compared with after zl8 hrs. sample (mean + SD
1.93+0.18 mEq/L). Only l4Vo of the AMI patients were hypomagnesemic while 47o were
hypermagnesemic.Hypermagnesemia was found to be associated with renal insufficiency although
h5pomagnesemia is the usual outcome in AMI patients. High level of CK-MB indicate greater degree
of myocardial infarction associated with low serum magnesium level was detected in such cases.
Therefore an inverse co-relation was found to exist between serum magnesium and CK-MB level (r =
- 0.125). The present study thus indirectly indicated that lower the serum magnesium level more is
the myocardial damage.

Introduction
Myocardial infarction (MI) is a manifestation of
coronary heartdisease (CHD). The World Health
Organization (1982) considers CHD as our
modem epidemis( 1). Acute myocardial infarction
(AMI) results when there is an abrupt decrease
in coronary blood flow following a thrombotic
occlusion of coronary artery previously narrowed
by atherosclerosis. There is growing evidence that
magnesium deficiency may be a predisposing
factor in MI and its subsequent development of
complications. Magnesium is now viewed as
cardio protective that controls hypertension and
prevents coronary artery spasm. It is also
required for inhibition of platelet functions(2). The
extracellular magnesium was found to be
rrpctant in the conbolof arterialtone and blood

pressure via regulation of vascular membrane
magnesium calc ium exchange si tes,  and
reduction in magnesium concentration may
produce hypertension, coronary vasospasm and
potentiat ion of vasoconstrictor agent5(3).
Magnesium is the fourth most abundant
inhacellular cat ion and is a co-factor in many
enzymatic reactions(4). A high prevalence of
hypomagnesemia in absence of renal failure
(L77o ) and hypermagnesemia (9.37.) has'also
been documented in hospitalized patients.
Patienb with hypermagnesemia had poor renal
function with more severe symptoms and
neurohormonal activallep(5). Magnesium is
essential for energy metabolism of cardiac
myocytes. Its deficiency might exaggerate
myocardial tissue damage releasing more
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cardiac enzymes. However, some workers failed
to demonstrate any significant hypomagnesemia
in relation to ML Hence, the present study is
undertaken to determine the serum magnesium
status and its conelation with the cardiac enzgme
CK-MB activities.

Materials and Methods
In this rehospective study a total of 100 cases of
AMI diagnosed on the basis of clinical history
and ECG findings and admitted in the Intensive
Coronary Care Unit of Regional Institute of
Medical Sciences, Imphal over a period of two
years comprised the study group. Twenty healthy
age and sex-matched subjects were chosen as
the conhol. Detailed history of each case and
general physical and systemic examinations
were carried out. Blood was collected in plain
steri le vials immediately on admission and
designated as within 24hours sample. Serum
magnesium and CK-MB isozyme determinations
were done. These test were repeated in a second
sample of blood drawn from the same patients
after 48 hours of the onset of chest pain. All
chemicals used in the study were of analytical
grade. The organic solvents were redistilled
before use. Serum magnesium was estimated by
Titan yellow method as described by Teitz
(1970)(6). Serum CK-MB activity was estimated
by Modified Rosalki's Kinetic/lmmuno inhibition
method as described by Rao PS, et al (79811tt\.
The chemicals and reagenb were obtained from
Loba Chemie Indoaushanal Co. Bombay, India.
The data obtained was analyzed using students
"t" test and conelation studies were carried out.

Results and Obsenrations
lbble 1 shows that majority of AMI occurred in
both sexes in the age group of 56 - 70 years.
Female: male ratio is 1:1.94 and was statistically
significant (p< 0.05). fu represented by the Bar
chart in Fig ( i),  747o of the cases have
hypomagnesemia i.e. less than 1.5 mEq / L in
24 hours sample but none has hypomagnesemia
after 48 hours of onset. Hypermagnesemia is
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observed in 47o each of 24 hours and 48 hours
sample. As seen in Table 2 there is highly
significant difference of serum magnesium level
between controland within 24hrs. serum sample
of AMI cases (p< 0.01), but the difference
between control and that of after 48 hrs. sample
is insignificant. From the Chart in Fig ii, it is
seen that an inverse correlation exists between
serum magnesium and CK-MB level (r = -
0. I25),  but  is  not stat ist ical ly s igni f icant
(p>0.02).

Discussion
The prevalence of AMI is almost double in males
compared to females and this observation is
consistent with the reports of other workers(8'e).
AMI is found to peak in middle age group for
men, mean age being 57.45 years whereas
females peaked 4.67 years later than men. The
late occunence of AMI in females is due to lower
incidences of hypertension, lesser smoking rate,
better lipid profile and hormonal factors like
eshogen. William BK and Thomas J(10) reported
a similar observation. In this study, serum
magnesium level in healthy conhol is found to
be 2.01 + 0.13 mEq / L. In this study 14% of
cases had hypomagnesemia and mean serum
magnesium level is significantly low compared
to conhol (p < 0.01), which is in agreementwith
findings of other workers(ll). However, it could
not be commented whetherthe patientdeveloped
hypomagnesemic condition after the onset of
heart  at tack or they had pre-exist ing
hypomagnesemia. Post AMI hypomagnesemia
might be due to catecholamine induced lipolysis
releasing intracellular free fatty acids that
combined with magnesium ions and precipitated
as insoluble salt. There was migration of extra
cellular magnesium inside the cell resulting in
hSrpomagnesemia. The mean CK-MB level in Alvll
cases is 83.76+59.50 IU/L when the normal
reference range is 0-20 IU/L.  An inverse
correlation is found to exist between serum
magnesium level and serum CK-MB activity (r
: - 0.256). Other workers also found significant
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negat ive correlat ion between erythrocyte
magnesium and maximal values of serum cardiac
enzymes (r = - 0.30){12). lt may be possible that
intracellular magnesium is a better index for
myocardial damage than serum magnesium
status. Magnesium has properties of myocardial
cytoprotection which include prevention of
anhythmia, antiplatelet effect, prevention of
reperfusion injury and coronary
vasodilatation(13).

Conclusion
AIt4l is a disease of the middle aged and males
suffer more than the females. Some of the AMI

cases are hypomagnesemic and serum
magnesium level in AMI cases within 24 hours
of attack is significantly lower than that of the
conhols. An inverse correlation exists between
CK-MB and serum magnesium level. I t  is
premafure to conclude whether routine selum
magnesium estimation in AMI cases is wananted
or not. However, further study with adequately
large sample size is needed to support or
contradict the present f indings. It  can be
indirectly concluded that estimation of senlm
magnesium level in AMI may be usefulto assess
the degree of myocardial injury and hence
assessment of prognosis of the ailment.

RESUIjIS AND OBSERVATIONS:

Table I : Age and Sex Distribution of AMI and Control

TABLE 2 : Comparison of Serum Magneslum Levels between AMI Fatients and Con-
trol Groups

Age group
in Years

UPTO 40

41-55

56-70

71- 85

Total

Conhol Cases AMI Cases

Males

2 (7.6e)

6(23.08)

14(53.85)

4(15.38)

26(100)

Females

0 (0.00)

4(28.571.

8(s7.r4l
2(L4.2e)

14(100)

Total

2 (s.00)
10(25.00)
22(55.00)
6(1s.00)
lm(r00)

Males

2 (3.02)

20(30.30)

34(51.52)

10(15.16)

66*

Females

0 (0.00)

8(23.33)

22(e.771'

4(7t.70)

34*

Total

2(2.N)

28 (28)

56(56.00)

14(14.00)

100(100)
*p <0.05, figures in parenthesis indicate percentage

Serum Sample No. of cases Serum Magnesium levels

Range in mEq /l Mean + SD
mEq/L

A. ConholGroup

B. < 24 Hrs. Sample of Alr,ll

C. > 48 Hrs. Sample of AMI

N

100

100

L.72 -2.75

1.38 -2.45

7.56 -2.24

2.01 + 0.13

1.79 + 0.25*

1.93 + 0.18
*p<0.01
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Figure No. I : Distribution of AMI cases at different Serum Magnesium Levels

Figure No. 2 : Corelatopm between serum magnesium and CK-MB of 100 cases of AMI

CK-MB in IUIL

Serum Mg mEq/L
Between means of total cases, r = -O.L25, t = 0.873 and p > O.2O
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Case Report

By currentconvention the term Folycystic Kidn4l
Disease is restricted to two conditions, the
Autosomal Recessive Polycystic Kidney
Disease(ARPKD), the infantile form and the
Autosomal Dominant Folycystic Kidney Disease
(ADPKD), the adult form. ADPKD has a
prevalence of one in two hundred to one in
thousand of the world population(1). ADPKD is
a muit isystem disorder characterized by
progressive formation and enlargement of rysts
in the kidney and other ductal organs like liver
(30-50%), Pancreas (107o), spleen (<5%), testes
or ovary. It is one of the common diseases with
autosomal dominant mode of inheritance and
accounts for l0% of cases of end stage renal
disease(2).
This subject presented with a compression
fracture of the left lateral tibial condyle on hivial
hauma.
Family Hlstory revealed that father of the
patient has multiple bilateral renal cysts (on
ulhasonogram). Relevant findings on clinical
examination are mild hypertension, no oedema

AUTOSOMAT POLYCYSTIC KIDNEY DISEASE WITH
RARE PRESENTATION

M. Mukhopadhyay*, S. Bhattacharyye**, M. Bhattacharyya**
Dlrectorate of Nledlcal Educatlon*, Department of Blochemlstry+*

and Department ol Orthopaedle,s***
Snrosthyo Bhaaan*, R. G. KarUledlcal College** and Dledleal College***

Kolkata.

Abstract
A forty one year old Hindu male patient from upper middle class family presented with cortica.
fraqture left lateral tibial condyle on hivial hauma. The patient was a known case of Fclgrcystic Kidney
Disease with positive family history. Presence of cysts in both renal and hepatic parenchyma and their
consequent effecb on renal and hepatic function are reflected on biochemical pammeters. Investigations
reveal hypocalcemia, increased serum creatinine, borderline increase of hepatic enzymes. Bone
Mineral Density test shows osteopenia. Genetic linkage analpis, if available would be helpful in
determining prognosis.

and no palpable enlargement of the kidney.
Summary of Biochemical Investigations is given
in Table 1.
Radiological  invest igat ions may be
summarized as follows:
X ray, CT scan & MRI of left knee joint shows .
compression fracture and marrow oedema
involving upper part of the lateral condyle of the
left tibia along with multiple small fragments and
joint effusion up to suprapatellar region.
Ultrasonography of whole abdomen was
performed by Digital Colour Doppler.
Relevant findings may be detailed as ten small
simple cysb in the liver parenchyma , the largest
being2T x 20 m.m. Mild enlargement of the liver
was accompanied by mild fatty change in the
hepatic parenchyma. Multiple unilocular cysb are
seen in both the kidneys, five in the right and
four in the left.
These findings together give an impression of
early Adult Polycystic Kidney Disease.
Ulhasonography of the father of the patient
reveals multiple moderate to smallcysb in both
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kidneys with enlargement in size and distortion
of shape.
Bone Mineral Density has a value of 0.448 with
a T score of -I.2 pointing towards osteopenia.

Discusrion : ADPKD is a genetic disease and
begins with embryonic stage. Cysts develop in
localized segments anywhere along the nephrons.
Init ial ly the patient remains symptom free.
Symptoms start surfacing from the third or fourth
decade of life. Common modes of presentation
are hypertension, back / f lank pain, gross
haematuria, renal stone, retro peritoneal
hemonhage etc. presentation with compression
fracture on tr iv ia l  t rauma is indeed rare.
Hypertension is also a co-existing condition in
this case. About 60 7" of adults with ADPKD
seem to suffer from hypertension. The relation
of hypertension to renal shuctural abnormality
appears to result from the activation of the rennin
- angiotensin - aldosterone system presumably
by shetching and attenuation of inharenalvessel
around cysts and causing distal ischaemia.
Subjects with ADPKD also have higher levels of
rennin and aldosterone and greater increases of
these hormones after heatement with angiotensin
- converting - enzyme inhibitor than do subjects
of essential hypertension with similar BP(3). As
an early indicator of the loss of renal function
the serum creatinine level has increased upto 1.79
mg/dl, though serum urea is still in the normal
reference range. Hypocalcemia, another
manifestation of renal dysfunction results from
impaired abil i ty of the diseased kidney to
synthesize I,25. hydroxy vitamin D, the active
metabolite of vitamin D, Concomitant elevation
of serum phosphate is also a notable feature. No
alteration of serum sodium or potassium level
has been noted.
Though jaundice has been reported in patients
with ADPKD due to obstruction of major bile
ducts, in this case the semm bilirubin is nomal.
On the other hand, levels of serum ASI serum
ALI and serum GGT are elevated. The elevation
may be due to involvement of  hepat ic

parenchyma from cystic changes. or as a result
of  concomitant fat ty l iver as detected on
ultrasonogram. Level of serum albumin has
reached a low normal value indicat ing
impairment of normal hepatic function. It is
associated with a compensatory rise of serum
globulin.
Ulhasonogram of abdomen is exhemely sensitive
and specific for diagnosis of ADPKD in patients
over 30 years of age. To make a correct diagnosis
in patients with a positive family history specific
age dependent criteria have been developed
and validated by genetic linkage studies. The
criteria summarized below(a).
Age 18 - 29 gears - at least two renal cysts.
Age 30 - 59 years - at least two cysts in each
kidney.
Age 60 years and above - at least four cysts in
each kidney.
This stringent age dependent criterion is in
agreement with the case under discussion.
Bone Mineral Density reveals a T score of - 1.2
suggesting osteopenia . Renal failure in the
present instance leads to decreased synthesis of
calcihiol , the active metabolite of vitamin D .
Abnormality in osteoid formation and osteoid
mineralisation occurs as a results. Trabecular
bone is more frequently affected than cortical
bone. As a result ends of long bone (with greater
quant i ty of  t rabecular bone) are s i tes of
compression fracfu res(s).

Further Investigations suggested.
1) Estimation of Parathyroid Hormone(PTH)

levels. In the present scenario an elevated
level of PTH may be expected. But PTH
estimation was notpossible in respectof this
patient.

2) Genetic Linkage Analysis is the method of
choice when a confirmed diagnosis cannot
be derived at through family history and
radiological  examinat ion.  Gene
abnormality in majority of the cases(907o
of the families) is located on the short arm
of the Chromosome 16 (ADPKD typel), In
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minority of the cases (107o of the families)
the defect l ies on the long arm of the
chromosome 4 (ADPKD type 2). These
genes are responsible for the large integral
membrane protein polycyst in 1 and
polycyst in 2 respect ively.  Disease
progression is typical ly more rapid in
ADPKD tYPe 1(6).

Elucidation of the structure of polycystin 1 and
polycystin 2 (Figure 2) provided some insight
towards the mechanism of cyst formation and
accumulation of fluid therein. Polycystin 1 is a
4302 amino acid hansmembrane protein with
an extensive exhacellular domain, between 9 -
11 hansmembrane passes and a 220 amino acid
cytoplasmic carboxy -  terminal  domain.
Domains in the amino terminus located in the
extracellular part were predicted to support
protein-protein and protein-carbohydrate
interaction. It  also constitutes a G protein
coupled receptor type proteolytic site(7). The
polycystin 2 gene product is a hansmembrane

protein with cytoplasmic amino and carboxy
termini. The transmembrane spanning regions
share significant sequence homology with voltage
act ivated calc ium and sodium channel
proteins(8). Role of polycystin 1 in regulation of
proliferation has emerged in several studies(e).
Polycystin 2, when co - expressed with polycystin
1. ,  funct ions as a cat ion channel  wi th
predominant calcium conductance(10). From
studies of ADPKD pathophysiology, affected
epithelia have been characterized as proliferative,
mildly dedifferentiated and have been predicted
to express a predominantly secretory transport
profile. Because ADPKD is quite likely a loss-of-
function disease intact polycystin pathways would
therefore be predicted to down-regulate cell
proliferation, maintain epithelial differentiation,
and promote the reabsorptive profile of renal
tubular hansport(11). Thus polycystin 1 and2 are
responsible for normal growth and proliferation
of the renal tubula epithelium.

Thble I : Summary of Biochemical Investigations

Inuestigation Value

Fasting Plasma Glucose T4mgldl

Serum ALI 56 u/l

Serum AST 47ull

Serum Alkaline l32ull
Phosphatase

Serum GGT 96 ull

Serum Albumin 3.fuWat

Serum Globulin 3.fu"Yat
Albumin: Globin 1.06

lnuestigation Value

Serum Urea 2Smgldl

Serum Creatinine 1.79mgidl

Serum Sodium 139mEq/L

Serum Potassium S.OmEq/l

Serum Calcium 7.8mg/dl

Serum Phosphate 6.2mgldl

Serum Bilirubin (total) 0.5m9/dl

Conjugated Bilirubin 0.3mg/dl

Unconjugated Bilirubin 0.2m9ldl



Figure 1A : Showing multiple unilocular
cysts in the right kidney.
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Figure 1 B : Showing a comparative picture of
the right and left kidney with multiple unilocular
cysts about five in the right and four in the left
kidney.
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Figure2: Shuctureof polycystin l and polycystin2. Polycystin l and polycystin2arehansmem-
brane proteins composed of different functional domains. Some functional domains are LRR- leucine
rich repeat, LDL- A domains mediate protein-protein interaction, C type lectin domain mediate cal-
cium dependent carbohydrate recognition, REJ domain resembles proteins found in sea urchin
acrosome, GPS (G-protein-coupled receptor proteolytic site, LH domain related to lipid or mem-
brane binding. ln polycystin 2 the presence of EF hand in the cytoplasmic carboxyl terminal suggests
functional modulation by calcium binding. Polycystin 2 may thus be a nonspecific cation channel
with preferred calcium conductance. (Published with Permission from J Lab Clin Med2003;P-92\
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News Update

(Compiled by Dr. Siddhartha Gupta)

Enviropig
Genetically modified (GM) crops has long struck the market and raised hair splitting debate on
safety. Now it is the turn of GM pigs. Ordinary pig droppings contains high amount of phosphorous
which during rain runs off into lakes and estuaries depleting oxygen, killing fish, stimulating algae
over growth and emitting greenhouse gas.
During the 1980s, phosphorous pollution killed all aquatic life in Denmark's Mariager Fjord an
ecological disaster that prompted European governments to impose strict regulations on pig
farming. But pigs provide more dietary protein, more cheaply to more people than any other animal.
Europe still maintains the highest pig to human ratio in world (2:7 in Denmark), while East fuia is
catching up.
Two Canadian scientists, Cecil Fonberg and John Phillips, have created a pig whose manure doesnot
contain much phosphorous. This pigs are named Enviropigs which can digest grass and hay (like
cow or ship)reducing the energy-intensive use of com as pig feed. But these pigs are genetically
modified and thus has attracted the wrath of the environmentalisb who are opposed to GM technologies
in agriculture. Charles Margulis, a spokesperson of the greenpeace USA says 'We think that the
environ pig is a Frakenpig (Frankenstein pig) in disguise."

High Serum creatinine in lndian Fopulation
Do healthy Indians have high serum creatinine level? A study conducted among 2415 healthy adults
in a year at 3 different places seen to indicate that. Out of them 1032 persons belonged to the walking
healthy population visiting perlect health Mela in October 20O2 atTalkatora Gardens, 1000 persons
attending perfect Health Mela in October 2003 in East Delhi laxmi Nagar and 383 persons from of
Govemment of India departrnent during their annual health check up. Thus, the population was a
mix of allsocioeconomic status.
The resulb show that the prevalence of serum creatinine above \.4 mgVo is L.47o with a male bias.
This figure is alaqpg. It is to be remembered that due to food adulteration, indiscriminant use of
analgesics, rampant use of rodenticides, the kidneys diseases are increasing in leaps and bounds in
India. Thus routine creatinine estimation for general population many be recommended to present
progression to ERDS (End Stag Renal Diseases)

Bio-lnsurance
In Delhi and Mumbai more that 10 companies have come up offering cryo-preservation of the umbilical
cord stem cells during birth of a baby. lt is stated that the autologous stem cells will be preserved till 21
years of age of the subject for possible trasplantation in Leukemia, thalassaemia or other hematological
disorders. After 2l years of age the stem cells if not used, willbe contributed to the nationalpool of
stem cells. The companies are charging a hopping sum of Rs. 2 to 5 lacs in the name of "Bio Insurance"
against 'any future haematooncological' disease' and proclaiming it as a 'perfect birthday gift for
your loving kid'. Already above 5000 parents have registered without knowing that stem cell
tansplantation is far from a panacea and such transplantation can be done, if at all, only once.
Scientisb opine that this can be companied as an emotional blackmail of the parents.
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f,MBICON ZOO5
14TH ANNUAL NATIONAL CONFERENCE OF ASSOCIATION OF

MEDICAL BICCHEMISTS OF INDIA

Organlsed by

The AMBI, Monlpur State Branch & Deptt. of Blochemistry,
Reglonal Institute of Medlcol Sclences, Imphal

Venue:
JUBILEE HALL

Regional Institute of Medical Sciences, Imphal

Date: 27 -29 Cctober.2006

Dear Colleagues & Friends,

We cordially and sincerely extend invitation to you to attend and participate the 14th
AMBICON,2006, to be held at Regional Institute of Medical Sciences, Imphal, Manipurom
27-29 October,2006.

Nestling deep within a lush green corner of North East India is the wonderously beautiful
little Shangrilzi called Manipur. Literally it means "a jewelled land" and this little land is a
veritable paradise on earth where mother nafure has been extragenerous in her bounty.
Untouched and undistovered, Manipur promises to be the great tourist discovery of the 21st
century. An oval shaped valley surrounded by blue green hills, rich in art and tradition has
inspired description such as the "Swiberland of the East" with its tripping rivers, cascading
rapids, carpet of flowers, exotic blooms and lazy lakes. It lies at 790 mts above MSL. The east
and south-east Manipur border Myanmar.

The climate of Imphal is very pleasant comfortable during last part of October and beginning
of November. We wish that you enjoy the scenic beauty of this place, watch the culture &
traditions and feel the softness of flora & fauna during your stay at Imphal.

We expect that delegates from different parts of the country will meet together and exchange
their views and ideas with very relaxed minds. The proposed scientific sessions will cover
many aspects of Biochemistry, Clinical Biochemistry & Laboratory Medicine.
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It is our humble request to you to attend, participate and give scientificpresentation in the
14th AMBICON. Apart from the faculty, the post-graduate students in your CollegeAnstitute
are invited to participate in allscientific sessions. Your presence and active participation in all
aspects will definitely make the conference a grand success.

With warm regards.

Prof. W. Gyaneshwar Singh
Chairmon, O rgansing Committee

Prof. M. Amuba Singh
Orgonising S ecretary

CONFERENCE SECRETARY

PROE M. AMUBA SINGH

Orgonising Secretary,

14th AMBICON, 2006

Deptt. of Biochemistry,
Regional Institute of Medical Sciences,

Imphal - 795 004
Tel. :0385 2414720 1

2414750 | Extn. 247 & 193 (O)
24746gg J

24LM24 (R), 9436037345 (M)
2414628 (R), 9436031698 (M)

Fax:0383 2414625
Email: ambiconl4@yahoo.co.in

wg-singh@yahoo.co.in
Website - http://rims.cda.cdacnoida.in



Book Review

1. Manual of practical Biochemistry : Aryo
publishing company, KarolBagh, New Delhi -
710005, Cost Rs. 2001-

Authors :
Dr. S. K. Gupta, M. D. Professor, Department of
Biochemistry, Manulana Azad Medical College,
New Delhi
Dr. Veena Singh Ghalaut, M.D. Professor &
Head, Deparbnent of Biochemistry, Pt. B. D. S.
Post Graduate Institute of Medical Sciences,
Rohtak
Dr. Anju Jain, M.D. Professor, Department of
biochemistry, Lady Harding Medical College,
New Delhi

Comments :
This practical manual has been prepared in
accordance to the first professional MBBS course
cuniculum in Biochemistry with an emphasis on
m.edical  Biochemistry.  The manual has
descr ibed the var ious methodologies and
techniques related to the various macromolecules,
enzymes, elecholytes, blood gases and also has
vivid discussions on various newer technologies,
which are now being adopted for patient care.
Special  care has been taken on the
interpretations of results related to medical
Biochemistry.
This book is worthy of being recommended for
first professional MBBS students.

Reviewer: Dr. Prakash Chandra Mohapatra
Protessor and Heod, Department of Blochemlstry.

S. C. B. kledical College, Cuttock - 753OO7

2. Text Book of Medical Biochemishy (second
edition), ELSEWER, 77-A17, Main Ring Rcad,
Lajpat Nogor-I[ New Delhi-110024, cosf- Rs.
495t-

Author :
Dr. Dinesh Puri, M.D. PhD.
Professor,  Department of  Biochemistry,
Universip College of Medical Science & Guru
Teg Bahadur Hospital, Delhi.

Comment :
The second edition of the "Text Book of Medical
Biochemistry" not only covers the complete
course curriculum defined by the MCI, but has
gone far beyond in terms of role of medical
biochemistry in health & disease.
The book offers adequate explanation of various
cellular and sub cellular processes with ample of
illushation and diagrams. The inclusion of new
chapters like cancer, nutrition. free radicals etc.
are welcome steps which has made this book a
complete text book on medical biochemistry and
the students of medicine.



Editorial

Modern Diagnostic Tools : A boon or a bane?

During the 1970s increasing public awareness oi the medical aspects of sickle cell
anaemia led to the development of sickle cell screening programs and facilities for
genetic counseling in many major cities of the United States. Ln7972, the 'National
Sickle CellAnaemia Conhol Act' was passed which led to the establishment, within
ayear, of above 250 HbS screening programs, numerous counseling and heatment
centres and a large number of federally funded research programs. Since sickle all
disease principally affect Black of Afro American children both physicians and
legislators thought that this endeavour will be overwhelmingly supported by the
said community and will benefit them. But in practice, what happened, is iust the
reverse. Overenthusiastic screening and concelling led to stamping many harmless
sickle cell trait cases as serious disease. Many were stigmatized and denied of
insurance or employment due to diagnosis of the disease. Intercommunity mariage
was looked down upon as a cause of spread of disease from the 'genetically defective'
ethnic group. There was new spurt of racism and resenment. As a result the law
was amended in 1976.

Nowadays, with the advent of modem diagnostic tools in molecular biology and
genetics like different types of PCR, RFLP immunoblottings. SSCP Heteroduplex
study. FISH etc. newer genetic sequences 'predisposing' a person to certain disease
are being discovered every day. In a spree to stamp each and every disease as
'genetic', molecular biologists are working overtime to relate one or more genes to
a particular disease of syndrome complex. As a result, it is becoming possible to
map a person's genome and 'identify' the disease from which he or she may suffer
in future'. The flip side of the story is that the big multinationals, at least in the west.
are asking for a 'genetic predisposition report' of the prospective employee, who is
often being denied of the job due to his or her 'genetic stigma'. The medical insurance
and life insurance companies are also shutting the doors on their faces. Is it not a
new type of fate or destiny' proclaimed not by the fortune letters, but the scientists?

Let us take account of another interesting outcome. In United State of America. rhe
new DNA kits that could identify individual's genetic ancestry are causing har.,ocs
and deshoying the social fabrics of the 'great melting pot' i.e.. USA. These kirs
claim to predict the ethnic ancestry and the origins of one's forefathers. fu a resulr
prospective employees with white skin are using these tests to claim themseli'es a-.
minority candidates (e.9. Native American) for quota, scholarship and orher benaits



while Blacks are citing their europium ancestry (due to presence of, say 9 or TlVo
DNA of europeans) for inheritance status.

A number of companies have come up with the 'service' in the net. This is likely to
highlight racism in an increasingly multi racial society. In the university of Michigan,
which won the night to use race as a factor in college admission in 2003 by a
supreme court decision, studenb are running from pillars to post to get a DNA test
result for selection of college of his or her choice and also get a 'minority scholarship'
by depriving the genuine candidates.

If such kits come to a multi ethnic country liiie India, it is likely to cause disaster in
a countryl like ours tom by cast, creed, religion, ethnicity and communities and in
the backdrop of 'quota' politics the national identity will be the greatest sufferer.
Science is a double edged sword. Life sa,,ing drugs and atom bombs are both its
offsprings. It is important how we use it fer human development or its liquidation.
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