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Antioxidant effect of Citrullus lanatus ameliorates 
fi uclose-induced placental aberrations 
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Abstract Resume 
Background: I-i nc lose consumpt ion du r ing Contexle: La consummation dc fructose pendant la 
pregnancy has been associated with exacerbation of giosscsseaetcassocfcaunc exacerbation dusticss oxydatif 
placenta oxidative stress. 1 he hypoglycemic and placentaire. Les proprietcs hypo glyceiriiqucs el anti-
a n t i - o x i d a n t properties ol Citrullus lanatus juice 
(CLJ) previously reported may provide remedy to 
the oxidative stress. 
Objective: The study investigated the effects of C. 
lanatus juice on fructose-induced placental changes 
in VVistar rats. 
Methods. Twenty pregnant rats were assigned into 
four groups (n=5) and treated from Gestation Day 
(GD) 1-21 with water (control), 10% Fructose (w/ 
v), 50% CLJ (v/v) and Fructose + CLJ. All treatments 
were given ad libitum. Cacsarean section was 
performed on GD 21 during which the pups and 

oxydantes du jus de C7trullus lanatus (CLJ) prcccdaiiniait 
rapportc pent appoita* un rancde an stress oxydatif. 
ObjcctiJ: Include a ctuclic les cflcts du jus dc C. lanatus sur 
les changaiiaits placaitaircs induits par Ic fiuctosc chez 
les rats Wistar. 
Methodes: Vingt rates gravides out etc rcpartics en quatre 
groupes (n ~ 5) el traitccs a partir du jour dc gcsUition (JG) 
1 -21 avee de ram (tcmoin), 10% de fructose (w / v), 50% 
de CLJ (v / v) et Fmctosc + CLJ. Tous les traitcmcnts ont 
etc donncs ad libitum. Unc ccsariainc a ctc cfTcctucc 1c 
JG 21 an cours de laquclle les souriccaux ct les placaitas 
ont etc aiTachcs ct pcscs. La glyccinic, la concaitnition de 

placentas vyeic hai vested and weighed. Blood progesterone, les indices de morphometries placaitaircs 
(poids, circonlcraiec et cpaissair), lcstatutoxyditif(a Paidc 
d un speclropliotomclrc) ct Phistologic ont etc cvalucs. Les 
donnccs ont etc analysccs en utilisant ANOVA ct P <0,05 
a etc considcrc comme statistiquaiicnt significatif. 
Resultats: Lc poids el la circonfcrencc des placaitas du 
groupe fructose claiail plus faiblcs (p <0,05) que ccux du 
groupe tanoin. L'cpaisscur placentaire ctait plus clc\ee (p 
<0,05) dans le groupe fructose par rapport au lemoin. 
Le malondialdehydc placentaire ctait plus eleve dins le 
groupe fructose (p <0,05) et plus faible dans le groupe 
fructose + C. lanatus (p <0,05) coniparativcmcnt aux 
groupes tcmoin et fructose rcspcctivemait. L'histologic 
placentaire a montre un infarctus severe et benin des 
villositcs choriales dans les groupes fructose ct fructose 
+ C. lanatus, rcspectivaiiait. 
Conclusion: Le jus de C. lanatus a amcliorc les 
changcmcnts induits par le fructose dans l'etat oxydatif 
et la morphologic du placenta. Ainsi, la consommation 
dc jus de lanatus pent ctre bcncfiquc pour le 
dcveloppement optimal et sain du placenta et du fictus 
des meres qui eprouvent Pappetit execssif de sucrcrie 
pendant la grossesse. 

glucose level, progesterone concentration, placental 
morphomctric indices (weight, circumfcrcnce and 
thickness), o x i d a t i v e s t a t u s (u s ing 
spectrophotometer) and histology were assessed". 
Data were analyzed using ANOVA and P<0.05 was 
considered statistically significant. 
Results: The weight and circumference of placentas 
of fructose group were lower (p < 0.05) than that of 
control. Placental thickness was higher (p < 0.05) in 
fructose group compared with control. Placental 
malondialdehydc was higher in fructose group (p < 
0.05) and lower in fructose + C*. lanatus group (p < 
0.05) compared with control and fructose groups 
respectively. Placental histology showed severe and 
mild infarction of chorionic villi in the IVuctosc and 
Iructose + C. lanatus groups, respectively. 
Conclusion: C. lanatus juicc ameliorated fructose-
induced changcs in placental oxidative status and 
morphology. Thus, intake of C. lanatus juice may 
be beneficial for optimal and healthy development 
°l placenta and Ictus of mothers who experience 
sugar cravings during pregnancy. 
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Introduct ion 
Women normally experience cravings for certain 
foods during pregnancy 111 and fructose-containing 
foods are the most commonly craved food items [2]. 
There have been reports on the negative effects of 
maternal consumption of fructose during gestation 
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on maternal metabolic status |3], placental growth. 
Ictal development and future health of offspring |4 | . 

Fructose is a simple sugar found naturally in 
honey, fruits, and vegetables | 5 | . It is commonly used 
in the food industry to prepare chocolate, drinks, 
candy, ice-cream and last foods |6). Fructose intake 
has been shown to con t r ibu te to the increased 
prevalence of obesi ty [7- 8) , d i abe te s [9) and 
metabolic disorders 1101 which are all associated 
with an increase in systemic oxidative stress | 11 ]. 

Oxidative stress in pregnancy is caused by 
increased m e t a b o l i c a c t i v i t y of p l a c e n t a l 
mitochondria [12]. Th is ox ida t ive s t ress p lays 
physiologic roles in the development of the placenta 
[13], embryo [14] , and fe tus [15] . However , 
aggravated placental oxidative stress alters placental 
morphomctric indices and may result in pregnancy 
complications [16]. The physiological adaptations 
made by the placenta in r e sponse to maternal 
perturbations arc generally believed to be responsible 
for the altered pattern of fetal development and the 
resultant predisposition of offspring to disease in the 
future [ 17]. Also, the contribution of oxidative stress 
in fetal origins of adult disease is supported by 
epidemiological ev idence of p lacen ta l oxidant 
indices in association with type 2 diabetes [18] and 
preeclampsia [19]. Thus, placental oxidative stress 
and altered placental morphomctr ic indices arc 
proposed links between intrauterine insults and 
disease pattern in adult life. 

Citrullus lanatus (Watermelon) is a natural 
product originally from a vine of South Africa [20]. 
It consists of about 9 3 % water; hence the name 
"Watermelon" [21]. The potent antioxidant and 
antidiabetic properties of C. lanatus juice have been 
reported [22, 23]. It was hypothesized in this study 
that concomitant consumption of C. lanatus juice 
along with fructose rich foods during pregnancy may 
prevent additional oxidative stress and its associated 
adverse placental and fetal effects. Thus, the aim of 
this study was to investigate the cffccts of C. lanatus 
juice on fructose-induced placental morphomctric 
derangements and oxidative stress in Wistar rats. 

Materials and methods 
Experimental A ni ma Is 
Twenty virgin female Wistar rats (120-150 g) and 
ten proven male breeders (250-300 g) were obtained 
from the C e n t r a l A n i m a l Mouse , C o l l e g e of 
Medicine, University of Ibadan, Nigeria. They were 
acclimatized for two weeks and had access to 
pclletizcd feed and water ad libitum throughout the 
study. The female rats were paired with the proven 
male breeders at a ratio 2:1 (female: male). Mating 

was confirmed by the presence of sperm cells in the 
vaginal smear and the day on which sperm cells were 
observed was designated as Gestation Day ((H)) I 
for each rat. 

Preparation ofC. lanatus juice and fructose solution 
C. lanatus fruits were obtained from a farm in 
ligbeda, Oyo state. Nigeria. Identification was done 
at Forest Research Institute of Nigeria (FRIN), 
Ibadan, Oyo state where a voucher specimen with 
Fill number 110505 was deposited. Each C. lanatus 
fruit was washed and cut into small pieces. The thick 
cpicarp layer and the seeds were removed. The fleshy 
red-coloured cndocarp was blended using an electric 
blender and passed through a sieve to obtain the juice 
on a daily basis. A 50% concentration was prepared 
daily by diluting C. lanatus juice with drinking water 
at ratio of 1:1 v/v [24]. A 10% fructose (Qualikcm 
Fine Chemical P. LTD, India) solution was freshly 
prepared daily by dissolving 10 g of fructose in 100 
ml of drinking water [4]. 

Treatments 
The pregnant rats were assigned into four groups 
(n=5) on GD 1. They were treated from GD 1-21 by 
replacing their drinking water with fructose solution 
and/or watermelon juice as follows: 
Group 1 - Control (water) 
Group 2 - Fructose solution (10% w/v) 

Group 3 - C. lanatus juice (50% v/v) 
Group 4 - Fructose solution (50% v/v) + C. 
lanatus juice (10% w/v) 

Measurement of body weight 
Maternal body weight was measured every week 
using a weighing balance. 

Blood glucose level measurement 
On GD 21, blood was collected from rat tails by 
nipping with a pair of fine scissors. Blood sugar was 
estimated from a drop of the blood with a glucomctcr 
(Accu-Chcck Active, Germany). 

Measurement of placental morphomctric indices 
Caesarian section was performed under thiopentone 
anaesthesia (50mg/kg i.p) on GD 21 125]. The pups 
and placentas were harvested and weighed on an 
electric balance (Lisay. China). Placental volume was 
measured by water displacement method |26). 
P lacen ta l c i rcumference and thickness were 
measured using a digital Vernier calliper (Dial, 
India) 
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The piaccn'ns were washed in ice cold 1 1 5 % «CI 
^oluuon. blotted u ith filter paper and weighed. These 
*Cre then chopped into bits and homogenized into 
utilities of lite homogenizing buffer (pi I 7.4) using 
N, Tellon homogeni/cr. The resulting homogenates 
wcrcccnlt ifugecl at 10,000 revolutions for 15 minutes 
m cold cen t r i fuge (4"C) , to o b t a i n the post 
mitochondrial fraction <PMI-). The supernatant were 
collected and used for biochemical analyses. 

Determination of protein concentration 
The protein concentration of the supernatant was 
determined by means of the Biuret method described 
by Gonial el al. [271 using bovine scrum albumin 
\r * \ .... tUr» el!>nH:ir<l (BSA) as the standard. 

Assessment of lipid peroxidation 
L i p i d peroxidation was determined by measuring the 
thiobarbiluric acid react ive subs tances ( T B A R S ) 
produced during lipid peroxidation as described by 
Rice-Evans el al. [28]. Th is method is based on the 
reaction between 2-lhiobarbi turic acid (TBA) and 
malondialdchydc, an e n d p r o d u c t o f l ipid 
peroxidation. Briefly, an al iquot of 0.4ml of the 
supernatant was mixed with 1.6ml of Tris- KCL 
buffer to which 0.5ml of 3 0 % T C A was added. Then 
0.5ml of 0.75% TBA was added and placed in water 
bath for45minutcs al 80°C\ This was then cooled in 
icc and centrifuged for 15minutes at 3000rpm. The 
resulted clear pink solut ion was measured at an 
absorbancc of 532nm against a reference blank of 
distilled water. T h e M D A level was ca lcu la ted 
according to the method of Adam-Vizi and Sergi 
(1982). Lipid peroxidation in units /mg protein or 
gram tissue was computed with a molar extinction 
coefficient of 1.56 x 10SM ' C m '. 

Estimation of superoxide dismutase (SOD) activities 
The level of SOD activity was determined by the 
method of Mistra and Fridovich [29]. The ability of 
SOD to inhibit the autoxidation of epinephrine at 
PH 10.2 makes this reaction a basis for a simple assay 
for SOD. Briefly, 1 ml of the supernatant was diluted 
ln 9ml of distilled water to make 1 in 10 dilutions. 
An aliquot of 0.2ml of the diluted supernatant was 
added to 2.5ml of 0.05M carbonate buffer (pi 1 10-2) 
, 0 equilibrate in the spectrophotometer. The reaction 

Parted by addition of 0.3ml of freshly prepared 
•3mM adrenaline to the mixture which was quickly 

wixed by inversion. The reference cuvctlc contained 
A ^,ril buflcr, 0.3ml of substrate (adrenaline) and 

of water. T h e a b s o r b a n c c at 480nm was 
Monitored every 30 seconds for 150 seconds. 

m tosc on phm iiiti ^23 

Estimation ( ) j catalase activities 
Catalase activity was determined according to the 
method ol Sinha |30 | . This method is based on the 
fact that diehromate in acetic acid is reduced to 
e luon ic ace ta te when heated in the presence of 
hydiogcn peroxide with the formation of pcrchromic 
acid as an unstable intermediate. Briefly, I ml of the 
supernatant was mixed with 49ml of distilled water 
to give a 1 in 50 dilution of the sample. The assay 
mixturecontained 4ml of 1I,07 solution (800 fimolcs) 
and 5ml ol Phosphate buffer in a 10ml flat bottom 
flask. One milliliter of properly diluted enzyme 
preparat ion was rapidly mixed with the reaction 
mixture by a gentle swirling motion. The reaction 
was run at room temperature. A I ml portion of the 
reaction mixture was blown into 2ml of diehromate 
acetic acid reagent al 60s intervals. The chromic 
acetalc produced is measured calorimctricaily at 570 
nm lor 3 min at 60s intervals af ter healing the 
reaction mixture in a boiling water bath for 10 min. 
Catalase activity expressed as jimol H , 0 , consumed/ 
min/mg protein. 

Estimation of reduced glutathione (GSH) level 
The method of Bcutlcr el al. [31] was followed in 
estimating the level of rcduccd glutathione (GSH). 
This method is therefore based upon the development 
of a relatively stable (yellow) colour when 5 \ 5 ' -
dithiobis-(2-nilrobenzoic acid) (Ellman's reagent) is 
added to sulfhydryl compounds present in reduced 
G S H . Briefly, 0.1ml of test s ample (placenta 
homogenates) was diluted with 0.9ml of distilled 
water to give 1 in 10 dilutions. Then, 3ml of 4% 
sulphosalicyclic acid solution (precipitating solution) 
was added to the diluted test sample to deprotcinizc 
it. The mixture was ccntrifugcd at 3,000g for 10 
minutes. Thereafter, 0.5ml of the supernatant was 
added to 4ml of 0.1M phosphate buffer and finally, 
4.5ml of Ellman's reagent was added. A blank was 
prepared with reaction mixture of 4ml of 0.1M 
phosphate buflcr, 0.5ml of the diluted precipitating 
solution (addition of 3ml of precipitating solution 
and 2ml of distilled water) and 4.5ml of Ellman's 
reagent. All readings were taken within 5 minutes at 
412nm, as colour produced is not stable following 
addit ion of Ellman's reagent. Reduced GSH, is 
proportional to the absorbancc at 412nm. 

Measurement of progesterone level 
The progesterone ELISA kit (Calbiotcch) was used 
for the quantitative measurement of progesterone 
level in the dam. The supernatant and progesterone 
enzyme conjugate were added to wells coated with 
a n t i - p r o g e s t e r o n e monoc lona l an t ibody . 
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Proges te rone in the s a m p l e c o m p e t e s w i th a 
progesterone enzyme conjugate for binding sites. 
Unbound progesterone and progesterone enzyme 
conjugate was washed off by washing buffer. Upon 
the addition of the substrate, the intensity of colour 
was inversely proportional to the concentration of 
progesterone in the samples. A standard curve was 
p repared r e l a t i n g c o l o u r i n t e n s i t y to the 
concentration of the progesterone. 

Histology of placenta 
A section of the placenta tissue fixed in 10% formalin 
was dewax in Xylene, then dehydrated in Absolute 
Alcohol, 95% and 7 0 % Alcohol. Micro sections 
(about 4 jim) were p r e p a r e d and s t a ined with 
hacmatoxylin and cosin ( H & E ) dye according to 
Avwioro [32] and were examined under a light 
microscope by a Histopathologist who was ignorant 
of the treatment groups. 

Statistical / anal\wis 
Data were presented as mean ± Standard Error of 
Mean (SLiM). Means were compared using one-way 
ANOVA with Bonfcrroni post hoc tests. P<0.05 was 
considered statistically significant. All analyses were 

pe r fo rmed using Graph Pad Prism (version 5) 
software. 

Results 
There was no significant difference (p>0.05) in the 
body weight of dams among the groups (Fig. 1). 
S c r u m proges te rone level of dams showed no 
significant difference (p>0.05) among the groups 
(Fig. 2). Maternal blood glucose level at GD 21 was 
higher in the fructose group compared with the 
control group (p<0.05) and was similar in both the 
C. lanatus and fructose + C. lanatus groups when 
compared with the control group (p>0.05) (Figure 
3). Placental weight and circumference were lower 
while placental thickness was higher in the fructose 
group in comparison with the control group (p<0.05) 
and this was similar in both the C. lanatus and 
fructose + C. lanatus groups when compared with 
the control group (p>0.05). The fetal weight on GD 

2 - 1 

+ C. lanatus 

21 was higher (p-^0.05) in fructose group when 
compared with the control group and was similar in 
the C. lanatus and IVuctosc + C. lanatus group in 
comparison with the control group (p>0.05). The 
Ibto-placental weight ratio was higher (p<0.05) in 
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Fig. 1: liffcct of fructose and C. lanatus juice on body weight gain of pregnant rats 
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Fig. 2: Fifed of fructose and lanatus juice on progesterone levels of preunant rats 
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l ig. 3: I:fleet ol fructose and ( . lunulas juice on blood glucose level of pregnant rats 
*P<0.05 when compared with control group. //P> 0.05 when compared with fructose group. 
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C o n t r o l C. lanatus F r u c t o s e -+- C. lanatus F r u c t o s e 

Tabic l: Effect of fructose and ( . lanatus juice on fcto-placental morphometric indices. 

Index Control Fructose C. lunulas Fructose ± C. 
tana tas j u i cc 

Fetal weight (g) 3.5 ± 0.0 
Placental Weight (g) 0.6 ± 0.0 
Circumference (mm) 4.8 ± 0.1 
Thickness (mm) 2.5 ± 0.0 
Volume (cm1) 0.6 ±0 .0 
Fcto-Placcntal 
weight ratio 5.8 ±0.1 

3.8 ± 0.0* 
0.5 ± 0.0* 
4.5 ± 0.0* 
2.9-4:0.1* 
0.5 ± 0.0 

7.0 ±0.2* 

3.6 ±0.1" 
0.7 ± 0.0* 
4.7 ± 0. I* 
2.6 ± 0 . 1 " 
0.6 ± 0 . 0 

5.5 ± 0.1* 

3.6 ± 0.0' 
0.6 ±0 .0 
4.5 ± 0.0* 
2.6 ± 0.0" 
0.5 ± 0.0 

6.3 ± 0.2" 

n=5, *p<0.05 when compared with control group, //p>0.05 when compared with fructose group. 

Table 2: Efleets of fructose and C. lanatus juice on placental oxidative status 

Control Fructose C. lanatus Fructose + C. 
lanatus 

MDA(U/mgprotein) 0.001±0.0001 0.002± 0.0002* 0.0003±0.00001*" 0.001±0.00003" 
S0D(U/mg protein) 5.8 ± 0.4 2.2 ± 0.3* 10.3 ± 0.9'" 6.1 ± 0.4" 
Catalasc (IU/L) 0.4 ± 0.01 0.4 ± 0.004 0.5 ± 0.003* 0.4 ±0.0002 
GSH(U/mg protein) 38.8±2.1 25.5 ± 7.7 78.0 ±4.4* 39. I±3.4" 
Protein cone, (mg) 1.6±0.01 l.7±0.0! 0.8±0.02'" 1.5±0.02 

n=5, *P<0.05 when compared with control group, // P>0.05 when compared with fructose group 
MDA = MulondiuIdchy ile; SOD = Superoxide dismutase; GSH - Reduced glutathione 

the fructosc group than in the control group and was 
similar (p>0.05) in the C. lanatus and fructosc + C. 
lunulas groups when compared with the control 
group (Tabic 1). Placental superoxide dismutase and 
reduced glutathione are lower in the fructosc group 
compared with control (p < 0.05) and was similar in 
the fructosc + C. lanatus group compared with the 
control group (p > 0.05). Placental malondialdehydc 
was higher in the fructose group and lower in the 
fructosc + C. lanatus g roup compared with the 
control and the fructosc groups respectively (Table 

2). Photomicrograph of the control and C. lanatus 
groups showed normal chorionic villi, while the 
fructosc and fructosc + C. lanatus groups showed 
severe and moderate infarction of the chorionic, 
respectively (Fig. 4). 

Discussion 
Maternal f ruc tosc consumption al ters placental 
growth and pattern of fetal development |4 ). Fructosc 
consumption causcs oxidative stress and mctabolic 
derangements in the placenta [33-34], both of which 
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Fig. 4 : Photomicrographs of placcntas f rom pregnant rats given fruclosc solution and C. lanatus juice throughout 
gestation. H &E. Magnification X400. A = Control , B = Fructose, C = C. lanatus, D = Fructose + C. lanatus. 

arc detrimental to fetal development! There have 
been reports on the antioxidant and hypoglycemic 
e f f ec t s of C. lanatus j u i c e [23] . Th i s s tudy 
demonstrated the effects of C. lanatus ju ice on 
fructosc-induced placental morphomctric aberrations 
and oxidative stress in Wistar rats. 

The higher maternal blood glucosc level in 
the fructose group suggests that increased fructosc 
consumpt ion dur ing p r e g n a n c y may c a u s e 
hyperglycemia. This confirms results from previous 
studies that associated high consumption of fructosc 
and f ruc tose- r ich foods with deve lopment of 
hyperglycemia and diabetes [3]. These conditions 
du r ing p rcgnancy a r c known to a f f e c t fetal 
development with resultant susceptibility to health 
issues in adult life [3, 11,35]. The rats which rcccivcd 
both fructosc and C. lanatus juice were normo-
glycemic suggesting that C. lanatus juicc has the 
ability to prevent development of hyperglycemia in 
pregnant rats. Lycopcnc, a hypolipidemic agent 
present in C. lanatus may be attributed to this cffcct 
[36]. Maternal hyperglycemia throughout gestational 
period predisposes to an increase in glucosc transport 
across the placenta [37]. Sincc maternal insulin does 
not cross the placenta [38], the pancreas of the fetus 
causes compensatory increase in insulin sccrction 
thus stimulating increase in pup growth and adiposity 
which can result in the higher birth weight that was 
recorded in the fructosc group. The birth weight of 
the group that had C. lanatus plus fructosc was 
comparable with that of the control group. Again, 
the adiposity-countering cffcct of lycopcnc becomes 
evident. 

Fcto-placcntal ratio is often used as a proxy 
for placental efficiency and it is defined as the 
weight of fetus produced per weight of placenta 
[39]. In the present work, the observed increase 
in the fructosc group fcto-placental ratio might be 
due to low placental weight and high birth weight. 
Adequate fetal growth is dependent on nutrient 
transfer by the placenta [40] and evidence has 
shown that the placenta adapts anatomically and 
physiologically to changes in the environment in 
order to achicvc optimal fetal growth [41]. These 
adaptations normally occur in response to maternal 
and/or fetal insul ts [41] and failure of such 
placental adaptations may result in high or low 
birth weight [42]. Thus, increased fetal weight 
might have resulted from the failure of placental 
adaptation. The failure of placental adaptation may 
also have contributed to the asymmetric increment 
in body weight. In addition, fructosc consumption 
is reported to elevate uric acid production [43] 
which can lead to increased de novo lipogcncsis 
[44) in the placenta and resulting in increased lipid 
traffic across the fcto-placcntal unit causing high 
birth weight. Reduction in placental weight in 
dams fed with fructosc has been reported [4] but 
why m a t e r n a l f r u c t o s c consumpt ion causes 
reduced placental weight remains elusive. In the 
fructosc + C. lanatus group, the placental weight, 
birth weight and fcto-placcntal ratio were normal 
and comparable with that of control group. Again, 
the hypolipidemic effect of lycopcnc becomes 
evident. 

Malondialdchydc (MI)A) is an index of 
lipid peroxidation. The elevated malondialdchydc 
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levels observed in the placenta of f ruc tosc- fcd 
dams in this study suggests the accumulation of 
superoxide radicals and hydrogen peroxide in the 
plaecnta thereby making it prone to oxidative stress 
[45J. As explained earlier, high fructose consumption 
during pregnancy may predispose to uremia with 
resultant oxidative stress. Oxidative stress is normal 
during pregnancy; however, exaggerated levels have 
been reported in p regnanc ie s a s soc ia t ed with 
complications. The low act ivi ty of supe rox ide 
dismutase in the fructosc group placenta indicates 
that there was an accumulation of superoxide radicals 
in the placenta of fructosc-fcd dam. Superoxide 
dismutase (SOD) constitutes an important link in the 
biological defense mechanism through conversion 
ofendogenous cytotoxic superoxide radicals to 11,(), 
which are harmful to polyunsaturated fatty acids and 
proteins 140- 47]. ( a t a l a sc further detoxifies I ! , 0 , 
into 11,0 and O, |46 | . 

Similarly, the reduction of calalasc activity 
observed in placenta of fructosc-fcd dam clearly 
rcllccts the inability of the tissue to eliminate H 2 0 , 
produced by the inactivation of the enzymes probably 
due to the excess generation of ROS. Results suggest 
the reduction in the levels of these enzymes led to 
oxidative stress in the placenta of the fructose group. 
However, C. lanatus supplementation successfully 
preserved the levels of these enzymes. Reduced 
glutathione (GSI1) is considered to be one of the most 
significant constituents of the antioxidant defense 
of living cells. The reduction of GSM may be one of 
the reasons for the increased vulnerability added to 
frcc-radical-induccd damage. 

Therefore , the d e c r e a s e d in G S H level 
observed in this study suggests that its toxic cHeels 
may expose the placenta to damage. C. lanatus 
supplementation successfully ameliorates the levels 
of these antioxidant compared to the fructosc-fcd 
group. The observed oxidative stress as demonstrated 
by increased MDA reduced SOD, catalase and GSI 1 
may be responsible for the severe infarction of 
chorionic villi seen within the frondosum layer as 
shown by the photomicographs of placenta. 

However, supplementation with C. lanatus 
juice success fu l ly a m e l i o r a t e d the f r u c t o s e -
induced placental oxidative stress and histological 
aberrations. This is in line with the s tudies of 
Oscni ct al. 1231 and Mohd ct al. [241 which 
reported that watermelon ju i ce dec rease lipid 
peroxidation. This could be an indication that this 
medicinal fruit has the essent ial potent ia l s to 
mitigate oxidative processes caused by maternal 
high fructose intake. 
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Conclusion 
Citrullus lanatus juice modulated fructosc-induced 
placental morphomctric changes and oxidative stress 
in Wistar rats. Thus intake of C. lanatus juice may 
be beneficial for optimal and healthy development 
of placenta and fetus of mothers who experience 
sugar cravings during pregnancy. 
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