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ABSTRACT

Malaria leads to pathophysiological and biocheméderations in placenta and blood of pregnant mnice
A significant decrease in the sugar, protein apdlllevels in the placental homogenate of pregnant-
infected mice was observed compared to the pregnam®. However, serum protein content was [not
altered much in the pregnant-infected mice as coetp# the levels in control mice. The serum lipid
level enhanced significantly in both pregnant and pregnant-infected mice. The enzymatic actisitie
of alkaline phosphatase and acid phosphatase diltgaificantly in malaria-infected placenta. Qur
study clearly highlights the possible role of theseymes in damaging the placenta which in turn may
jeoparadise the fetal growth together with altebsochemistry of placenta. Therefore biochemical
along with pathological alterations occurring dgrimalaria infection in pregnancy may account (for
compromised maternal fetal relationship.
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INTRODUCTION

Malaria affects more than 400 million people in therld. It continues to be a serious public health
problem in tropical and subtropical countries, astong for between 5 and 15.0% deaths of children i
endemic areaS. Higher frequencies dPlasmodium falciparum infections have been observed amongst
pregnant women in holoendemic malarious aresfalciparum malaria is much more frequent and
severe in pregnant women particularly primigravitlzen multigravidae/non pregnant women residing
in endemic are&.Since clinical observations indicate that pregyanexerts a dampening effect on
malarial immunity, pregnant women suffer from reeat and_severe infections as a result of their
increased susceptibility and high density of Plagimm infection®*Malaria during pregnancy promotes
placental insufficiency, leading to intrauterineogth retardation. In addition, it may also cause
prematurity, low birthweight and fetal dedth.Various scientists have highlighted the assoaiatio
between the density of placental parasitization seduced birthweight. Pathological studies on
infected placenta have shown that marked placesitaration occur both at surface as well as
ultrastructural level. Infected placenta had plubgelacental sinusoids with malaria prigment,
parasitized erythrocytes and inflammatory cellsnglovith vacuolated and necrosed trophoblastic
membrané. However, the biochemical alterations occurring lie placenta have not yet been fully
understood. Therefore, the present study wasedamut to examine the biochemical alterations
occurring in the placenta of pregnant-infected mice

MATERIALSAND METHODS

Parasite: P. berghei (NK-65) initially procured from National Instituief Communicable diseases, New
Delhi was employed in the present study.

Animals. Close bred 5-6 weeks old LACA female mice weighiti¢y23g, obtained from Central
Animal House of Panjab University, Chandigarh wesed. The mice were fed with pellet diet and
water ad libtum.

Experimental design: Two female mice and one male mouse were kept fainmar he first gestational
day (GD) was assessed by the presence of vagingl gl cornified squamous epithelial cells in the
papanicolaou stained vaginal smearhe animals were divided into four groups asofe$. Group |
(n=6): Non-pregnant uninfected mice (Control mice). Thiearwere inoculated with normal saline
intraperitoneally (i/p).Group Il (n=6): Non pregnant-infected mice (Infected). These miee
infected with10 parasitized erythrocytes intraperitoneally (i/@x.oup 111 (n=8): Pregnant-uninfected
mice (Pregnant, GD-10). These mice were inoculatitd normal saline intraperitoneally (i/p) on"10
gestational dayGroup |V (n=8): Pregnant-infected mice (Pregnant-infected, GD-1Bjegnant mice
were inoculated with Bparasitized erythrocytes intraperitoneally off' t@stational day.

Parasitaemia: The parasitaemia was quantitated on every altemeyeby examining Giemsa stained
tail vein blood film. Percent parasitaemia was clalted by counting at least 500 cells. Pregnant -
infected and infected mice having parasitaemishénrange of 50.0-60.0% were bled by retro-orbital



puncture. The biochemical parameters e.g sugad, lpotein as well as acid and alkaline phospleatas
were estimated in the serum and placental homoggnat

Preparation of post mitochondrial fraction: Placenta from pregnant mice were collected after
sacrifying them by bleeding through retro orbitainpture. Placental homogenates (10.0% wi/v) were
prepared in cold phosphate buffered saline, pHugiag mechanically driven homogenizer 4C4
centrifuged at 10000g for 20 min to get the podbafiondrial fractions with which the biochemical
estimations were performed.

Biochemical estimation: Total sugar, protein and lipid contents in the serand postmitochondrial
fractions from all the four groups were estimatédd The enzymatic activity of alkaline ghosphatase
and acid phosphatase was monitored by using paaphenyl phosphate as the substfaenzyme
activity was expressed @&/ of p-nitrophenol/min/mg of placenta ampan of p-nitrophenol/min/ml in
serum.

Statistical Analysiss The data was analyzed by students paired 't' tegt sgual number of
observations.

RESULTS

The level of sugars in the blood of infected anegpant-infected mice were significantly lower thhe
level in the control and pregnant mice. However shigar level further decreased significantly ia th
placental homogenate of pregnant-infected miceoagpared to pregnant mice (Table-1). A significant
(p<0.01) decrease in the protein content of platembmogenate was observed in pregnant-infected
mice as compared to the pregnant mice, whereagrttiein content in the serum of pregnant-infected
and infected mice did not altered much as comptreate protein content in the pregnant and control
mice (Table-1). Similarly lipid level in the plag@l homogenate d?. berghei infected pregnant mice
was also observed to be decreased significantl9.0dJ as compared to pregnant mice whereas in the
serum the lipid level was significantly higher imtb pregnant-infected and infected mice than the
pregnant and control mice (Table-1).

Alkaline phosphatase activity was significantly (p8&1) more in the serum of pregnant mice compared
to pregnant infected and control mice. (Fig. 1) wedwer, the activity of this enzyme increased
significantly in the placental homogenate of pregmaice (Fig. 2). But, followindp. berghei infection,

the activity of alkaline phosphatase decreasedifgigntly in placental homogenate as well as in the
serum of infected and pregnant-infected mice (Higand 2). It was also observed that the acid
phosphatase activity was significantly (p<0.01) enan the placental homogenate and serum of
pregnant-infected mice compared to respective otnfFig. 1 and 2), indicating enhanced level aflac
phosphatease activity during malaria infection.

DISCUSSION

Malaria spares none but affects mostly young céiidtravelers and pregnant women living in endemic
area. Maternal malaria has deleterious effectemeldping fetus such as low birth weight, fetalttea
abortion as observed by various scienfiStslowever, biochemical changes occurring in the meas
well as in the placenta following malarial infectibave not been studied.

The decreased sugar level in placental homogerigieegnant-infected mice may be due to damaged
placental surface or high vascular structure otguéa resulting in to high parasite predilection fo
placenta resulting in high parasite density, asehobligate anaerobic parasites require more $ogar
their growth and multiplication which in turn magpuse complete exhaustion of liver glycod&H It

has also been_documented that hypoglycemia in makidue to hyperinsulinemia stimulated by the
parasite toxins/*° It is clearly indicated that sugar during pregnamay get diverted from circulafion

to the developing fetus (needed for its growthjultesg into decreased level of sugars. In malaria
infected mice, the decreased sugar levels coultuleeto the impairment of hepatic gluconeogenesis as
liver itself is severely damagédThe data, therefore suggests that due to incredesmadnd for sugar by
the parasite for its growth, high parasite dengitycurring due to immunosupression), damaged liver
and hyperinsulineamia may be responsible for hypeghia in pregnant-infected mice.

Decreased placental protein in pregnant-infectedenmay be due to damaged placental membrane
occurring due to adherence of malarial parasité oray be due to the fact that during infectiorg th
proteins are the first reserve material to beagdi by the infectious pathogens, thereby suggeshimng
mal-development of fetus during pregnancy followimfection. The decrease in serum protein in
pregnant mice compared to control mice could bkeeidue to increase in plasma volume during
pregnancy or mobilization of protein for the prateiynthesis necessary for the defense mechanism
against parasitic infection, as fat utilizatiordicreased in comparison to prot&in.



Decreased lipid level in placenta may be due tersdy damaged placental membrane leading to loss in
its function of selective barrier. This observatian in concordance with the earlier repdfts.
Interestingly, lipid level was more in serum whicbuld be due to various hormones having dual
functions. It is very well documented that hormodeshave influence on high density lipid and low
density lipid by enhancing the hepatic lipase dagtivwhich in turn alters the lipid metabolism.
Moreover, lipid metabolism takes place in liver,igrhin turn is affected by malaria more severebrth
any other organ as it is the first organ where gitganultiplies and results into hepatomegaly. The
increase in serum lipid level may be a direct eva#eof liver damage which in turn may be associated
with decreased uptake of lipoprotein by receptodiated endocytos%:z“

As alkaline phosphatase is produced by the liveneband placenta and all these organs are severely
affected in pregnant infected mice. Therefore,dbereased activity of this enzyme further suppibes
destruction of defense mechanism present in ledes@nd disturbed phosphate metabolism in placenta
during malarial infection. Altered enzyme activityturn, may also affect the transportation of sale
metabolic substances that may lead to either tath, reduced birth weight, premature delivery and
abortion. Earlier, it has been reported that arstudbance in this enzyme level affects the fetal
development®®

Red blood cells and prostrate gland are the maimcsoof acid phosphatase enzyme. The increased
activity in placenta and serum of infected mice rbayattributed to rapid destruction of erythrocydes

a result of heavy malarial infection, its metabwolisr could be due to the involvement of lysosomal
enzymes that degrade the protein of placenta ymaiasitic stress. Thus, the altered placental serda

well as the necrosed placenta may be resultingaeahanced activity of this enzyme, which could be
due to either malarial toxins or parasite multiation.

Thus, it seems that the activity of alkaline and gthosphatase in the placenta of infected mice are
altered due to malaria infection which may playrac@l role in the fetal development indicating an
immense role of these enzymes along with other tiesién controlling the physiology of placenta. In
other words, malarial parasite may damage the wari@scular organs by altering their biochemical
physiology. Therefore, it seems that malaria dugpmggnancy may induce several alterations in the
body that makes the host more vulnerable to irdectiesulting into compromised materno-fetal
development.
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Fig. 1. Alkaline phosphatase activity and acid phosphatadeity in the SERUM of pregnant and
pregnant-infected mic&/alues are expressed as meastandard deviation, *(p<0.01)
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Fig. 2. Alkaline phosphatase activity and acid phospleagasivity in thePL ACENTA of pregnant and
pregnant-infected mic&/alues are expressed as meastandard deviation, *(p<0.01)



Table-1: Comparative sugar, protein and lipid levels in glacenta and serumf control, infected,
pregnant and pregnant-infected mice.

Biochemical Assays | Groupsof Animals Placenta (mg/g Blood (mg/dl)
tissue)
Control - 66.70r14.39
Infected - 49.6'#6.95*
Sugar level
Pregnant 21.94+0.976 58.046.92
Pregnant infected 10.98t1.65** 39.50G+8.70**
Control - 5.3#0.14
Infected - 5.02+0.21
Protein level
Pregnant 39.2#2.54 4.980.09
Pregnant infected 18.38r11.32* 4.830.15
Control - 84.51+5.56
Infected - 98.92r4.02*
Lipids level
Pregnant 84.58:11.11 100.944.02
Pregnant infected 39.92+3.85* 116.365.63*

Values are expressed as meagtandard deviation, *(p<0.01); **(p<0.001)



