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CORRESPONDENCE

Objective: This studywasaimed to evaluate the effects of daily irdhkigamin
C or seleniunagainst deleterious effects of nicotine toxicity on pregjbar
rats.

Materials and methods:Forty albinopregnantats were equally distributed in
four groups Group A was consideredcamtrol Group Bwasadministered with
nicotinedosed al mgkg body weightbwt) daily for 7 veeks (wksfyom 1stday
of gestation until the postnatal 4 w&soup Cwastreated with nicotine anc
vitamin Cdosed atl mg/kg bwt orally for 7 wksgroup D wastreated with
nicotine and sodium selerdtesed al ug100 gbwt concurrently for 7 wk¥he
levels of catalase (CAT), superoxide dismutase (SOD), protein carbonyl (
thiobarbituric acid reactive substaf@&ARS), were estimated in homogene
of the lung, kidney and liver. Histopathological studieg lsmatoxylin and
eosin as well as immunohistochemical studies using p53 antibody were als
Results:Nicotinesignificantlyelevated the levels of TBARS B@hscompared
to control rats. Groups C and D showed decrease in these levels signi
CAT and SOD activities of group B were decreased significantly. Sigt
elevation of CAT and SOD activities was detected in both groups C a
Vitamin C elevated the antioxidant enzymes activities to normal levels,
selenium administratiamprovel these levels but still lower than those of grc
A. Expression of p58as decreased in groupdgompared to group Alitamin
C completely reversed the expression of p53 as group A. However, grou
not showed any significant changes ireeggmsscompared to group B.
Conclusion: It is concluded that vitamin C intake was useful than selenit
prevention against nicotiimeluced oxidative stress including p53 expressic
the lung, kidney anddirof pregnant rats.
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INTRODUCTION Often, the best way to ensure the health of thei$etnis

ensure the health of the pregnant mother. The current

The deleterious effects of Tobacco exposure is of healtidy aimed to evaluate the effects of daily intake of
concern for newbosand adultsMathers et al., 2006 natural antioxidants (vitamin C or Se) against deleterious
Rogers, 2008Cigarette smekconstitutes 5000 organiceffects of nicotine toxicity on some organs of pregnant

and metallic chemical compoun@ay_ et al., 2009 rats.

Nicotine is the most toxic compound of cigaréttden

et al., 200). Cigarette smoking is the majorreesi of MATERIALS AND MEIDS

human exposure to nicotine tobadduithukumaran et
al.. 200B In pregnant smoker women, nicotine igthical approval: All experimental procedures were

absorbed from the respiratory tract of smokers. Nicotiggproved by the Institutional Animal Research
crosses the placenta and enters the amfiisticand  Committee of the Faculty of Medicine, Assiut University,

absorbed through the skin of the fetus. During gestatiggypt, and followed the published guidelines and
and early postnatal life, nicotine exposure througggulations.

maternal milk may interfere with growth and

devel opment, wher e-3tnoes df e Anfndls: Pty adult timBdatédapkgRahit Wistar albino
nicotine elevated Mdritzaml &9 Welyifing 200 gPwerdobtaired from the Animal
Harding, 201)1 House, Faculty of Medicine, Assiut University, Egypt.
Nicotine causes oxidative stress results f§¢male rats were mated with adult male rats over 2 days

oxidant/antioxidant imbalance in blood cells and tissué¥. copulation in the proportion of two females for every
Whereby, nicotine increased the production of hydrog&gle rat. Ta presence of a vaginal plug of semen was
peroxide and superoxideions which leads to impair checked in the breeding cage the following morning
ment of the mitochondrial respiratory chsingyman et (Inaloz_et al., 2000The pregnant rats were housed
al.. 200p Kurt et al. (2016Yeported that active or |nd|V|dl_JaII_y anc_i allowed food and W_adelnbltum. They
passive smoker mothers and neonates Hacreased Were distributinto 4 groups of 10 animals each.
antioxidant concentrations. Oxidative stress has impres

: : : : oup A: Female pregnamats served as control and administered
sive role in regulation of apoptosis and affects tﬁ’ Usiological saline S/C daily for 7wks.

apoptotic signaling by agonistic and antagomiatitafia  Group B: The pregnant female rats were injected S/C with nicotine
and Menon, 2004 (Sigma Aldrish, UK), dissolved in physiolbgiatine, 4t 1 mg/kg

. Lo . . bwt/day) for 7 wks fromsiday of gestation and for 4 wks postnataly
P53 is a #anscriptional activator can induce gen@iaritz and Dennis, 1998

expression that regulate to cell cycle, apoptosis @naip C: The rats received daily oral dose of vitamin C (Sigma

DNA repair in response to many cellular stimuli &demical Company, USAjt 1 mg/kg bwt) prior administrated with
hypoxia and DNA dama@,/nergetic induction)ack of the same dose and the same periods of nidd@migz(and Van Wyk,

functional p53 in the cells Ieading to its resistant ‘Gr—oub D: Daily oral dose of Se (Gibco, UKat { ug sodium
chemotherapy. However, restoration of p53 to thelenite/100g bwt) was received to paitsr administrated with the
normal level decreases the tumor incid@w@yet al, same dose and the same periods of nic@meekala and Indira
2002 Aubrey et al., 201.6 2009.

Ascorbic acid (vitamin C) is an importamhponent of Sampling: At the end of the experiment, animals were

t he body&s antioxi dant sdadfieceundereanesthesia with sodismmpentobafigtal ¢ a
decrease the oxidative effects of toxic substdhgess an overnight fast. Liver, kidney dodg tissues were

et al., 2008 Smoking causes lowering the levels of serumllected andtored at20°C for biochemical studies. For
ascorbic acid Raitakari et al., 2000Vitamin C the histological and immunohistochemical investigations,
ameliorates nicotine induced oxidative stress and pi&ces of the lung, liver and kidney were fixed in 10%
expression in rat spleeihmed et al., 2014Selenium buffered formalin.

(Se) is essential for the immune system in both animals

and humans. It is known an antioxidant in the cytos@iochemical determinations: TBARS were measured
and the extracellular spageti{ur et al., 20031t can in tissues homogenats petthe method ofOhkawa et
prevent damage of sobllular membranes andal. (1979). The method akkar et al. (1984jas used
unsaturated fatty acid caused by free raditesab et to measure SOD. CAT was assayed by the method of
al. (2016jeported that administration b78Q g s o dAeu (h984)The protein concentration in all samples was
selenitkg bwt had protective effects against oxidativéetermined by the methodladwry et al. (1951Frotein
stress induced by exposure to waterpipe smoke in micearbonyl (PC) as estimated by spectrophotometric
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detection of the reaction of Qitrophenylhydrazine Superxide dismutase:SOD was lowered significantly

with PC to form protein hydrazones according to methad the lung, kidney and liver tissues of group B compared

of Reznick and Packer (1994) to the other group$€0.001). Groups C and D showed

Histobatholoav: Al th ¢ ified und a significant raise of SOD levels but significantly lower
pathology: mother rats were scarffied undety,,, group A. SOD levels in rats of gradDpwere

anaesthesia with sodium pentobarbital. The specimg; ificantly higher than groug(Table 13)

was obtained from the lung, liver and kidney were fixe '

in 10.% buffered_ formalin, processed, _embedded (:'f};\talase: Tablel, 2and3 showed that CAT activities
paraffin and sections of54 Om t lwere Homee s

Tissus werestained with hematoxylin and co$iE)( Were @clined significantly in tisshemogenates after

: . - : ) nicotine administration compared to groufP£0(001).
for histopathological examination by lightrosicopy Treatment with vitamin C causedvatien of CAT
(Bancroft et al., 1996

activity to normal levels. While the treatment with Se
Immunohistochemistry: Paraffin sections of the lung, increased the level of CAT activity but lower than group
liver and kidney were cleared in xylene, rehydratedAin

graded ethanoimmersed in water for- minand ) o

incubated in 0.3% 49, in 70% methanol for 20 mins to Protein Caybonyl: PC Ie\{els were S|gn|_f|cantly ele\_/ated
inhibit endogenous peroxidase activity. The speciméfs0.001) in group B in the lung, liver and kidney
were then rinsed three times for 5 min in phospha®mpared to group. However, addition of vitamin C
buffered saline solution (PBS), and epitopes wépwvered these levels significantly to the contr(_JI group
unmasked by boiling in citrate buffer (pH BOL015 levels. Intake of Se decreas_ed _the_s_e Ievels_ significantly
min, when neessary. After rinsing in PBS, theimest than those of group B but still significantly higher than
were blocked for 360 minin 3% bovine serum albumin the group A.

(BSA) in PBS or in 5% goat or rabbit serum in RB& _ _

were incubated with primary antibody against p53 Histopathological results

0.1% BSA in PBS overnight at 4°C in a humidified .

chamber. The samples were then rinse®B8 and Lung: The lung in control group showed normal
incubated with 7.5 g/mlof biotinylated secondary @PPearanci-igure 1A) Examination of the lung tissues
antbody in 0.1% BSA in PBS for 1 a room 1IN the nicotine treated group showed marked tissue
temperature, followed by avidiotin amplication ~damage in the form of vascular and parenchymal
(ABC Elite) for 30 minand were developed with-3,3 changes. The vascular changes consisted of congestion,
diaminobazidine peroxidase substrate. Sections wérgmorrhagend associated with lymphocytic infiltration.
counterstained ith Mayer hematoxylin for 3 mand COmpensatory emphysema was also noffeegre
mounted. Negative ~controls were obtained by3,C) Hyperplasia of the peribronchial lymphoid

substituting the primary antibody with PRSz{ et al., 2dgregation (PBLA) was s¢Bigure 1D). The paren
2003. chymal changes were consisted of degeneration and

desquamatio of the bronchiolar epithelium Moreqver
Satistical Anaysis: Results were represented ashickening of the interalveolar septa was seen infiltrated
meaniSE. Data wreanalyzed by One way ANOVA testWith eosinophils and lymphocytes.
for multiple comparisons followed by the least significant o _
difference (LST) was performedngpp and Miller, Liver: The liver in control negative group showed normal

1993. appearanc@-igure 2A). Histological examination of the
liver tissues in the nicotine treated group showed
RESULTS congestion of the central vein and dilatation of the blood

sinusoidgFigure 2B). Proliferation of the Kupffer cells

and degenerative changes of the hepatocytes were seen
Lipid peroxidation (LPO): The levels of LPO was (Figure 2C). The portal area revealedgestion of the
significantly increased in the lung, kidney and liver tissblee®d vessels and mononuclear cell infiltrgfagure

of rats of group B than group R<(0.001). LPO levels 2D).

significantly decreased in rats treated with vitamin C to

normal levelsiboth the lung and kidney but in the liveKidney: The kidney in control negative group showed
tissues decrsad but higher than group AR<(Q.05). normal structurgFigure 3A). Histological examination
However, Se administration with nicotine decreased thekthe kidney tissues in the nicotine treated group showed

levels significantly in tissues homogenates but-sigi@iscular andarenchymal changes. The vascular changes
cantly higher than group Xable 1-3). wereseenin the form of congestion and thrombosis of

Biochemical results
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Table 1. Lipid peroxidation (LPO) levels, superoxide dismutase (SOD), catalase (CAT) and protein carbonyl (P
activities in the lung tissues homogenatée atudied groups.

Group LPO SOD CAT PC
(nmol/mg protein) (U/mg protein) (U/mg protein) (umol/mg protein)
A 0.92+ 0.01 0.53+ 0.01 3.44+ 0.01 1.14 +0.023
B 2.32+ 0.08 ###+++ 0.25+ Q.01 ###+++ 2.75+ 0.05" ###+++ 2.17+0.167## +++
C 0.96+ 0.03s+ 0.48+ 0.01* 3.46+ 0.00s ++ 1.15+0.02%s ++
D 1.16+ 0.08 0.43+ 0.01 3.34+ 0.03 1.17+0.03

Table 2 Lipid peroxidation (LPO) levels, superoxide dismutase (SOD), catalase (CAT) and protein carbonyl (P
activities in the hepatic tissues hanatgs of the studied groups.

Group LPO SOD CAT PC
(nmol/mg protein) (U/mg protein) (U/mg protein) (umol/mg protein)
A 0.91 + 0.01 1.05+0.01 1.65+ 0.01 1.66 +0.082
B 1.15 £0.07### +++ 0.64 + 0.02### +++  (0.81+ 0.027### +++ 2.69 +0.092### + ++
C 0. 92+ 0.0¥s+ 1.04 £0.095+ 1.66% 0.0%S ++ 1.69 £0.1NS ++
D 0.99+ 0.03 0.83+ 0.05 1.6+ 0.0T 1.8 +0.11

Table 3. Lipid peroxidation (LPO) levels, superoxide dismutase (SOD), catalase (CAT) and protein carbonyl (P
activities in the nal tissues homogenates of the studied groups.

Group LPO SOD CAT PC
(nmol/mg protein) (U/mg protein) (U/mg protein) (umol/mg protein)
A 1.33+0.01 2.14+ 0.05 1.07+ 0.03 1.07+0.08
B 2.45+ .07 ### +++ 1.42+ 0.08 ## ++ 0.66+ 0.0Z### +++ 2.45+0. 1 +++
C 1.45+ 0.08's +* 2.17+ 0.08s. ++ 1.15+ 0.08s+ 1.1+0.09'S ++
D 2.29+ 0.09 1.81+ 0.07 0.94+ 0.03 1.17+0.08

Legend to Tables (13):
Data are expressed as m&+
*=significance compared to A groupzP<0.05,*=P<0.01 and*=P<0.001
#=significance compared to C grotffs; P<0.001
+=significance compared to D groupsP<0.05 and+*=P<0.001
NS=non significant compared to group A

Table 4.Incidence of histopathological lesions in the lwegdhd kidney of the studied groups

Lesions Group A Group B Group C Group D
Lung
Congestion and hemorrhage - +++ i ;
Emphysema = 4+ + .
Degeneration of bronchiolar - ++ - -
epithelium
Hyperplasia of PBLA - +++ - +
Inflammatory cell infiltration - T, + +
Liver
Congestion - F++ ; .
Degeneration of hepatocytes - 4+ - )
Proliferation of Kupffer cells - +++ + +
Inflammatory cell infiltration - +++ - +
Kidney
Congestion - +++ 1 +
Thrombosis - 4+ : )
Glomerular swelling - ++ - )
Degeneratin of tubular epitheliurr - +++ - +
Inflammatory cell infiltration - S + o
- No lesions

+ Lesions found in-2 rats
++ Lesions found in-8 rats
+++ Lesions found in-TI0 rats
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Figure 1.Photomicrographs 01: the rat lurgd) Control grup (B) Niine‘freated g('Jup shovﬁﬁg hemorrhage (arrow) and
congestion(C) Emphysema (asterisk) and lymphocytic infiltrginHyperplasia of the peribronchial lymphoid agreggation.
HE.

Figure 2. Photomicrographs of the rat livé&) Controlgroup.(B) Nicotinetreated group showing congesti@). Hyperplasia
of Kupffer cells (arrowjD) Mononuclear cell infiltration in the portal arHa.
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Figure 4. Immunohistochemical technique for demonstration of P53 protei
treaed groug(B), Nicotine + vitamin C groufC) and Nicotine + Se groyP) respectively showin@s, C) Strong reactior{B,
D) Weak reaction. Bas8um and in the window, Bat&0um.
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theblood vesselg-igure 3B). The parenchymal changesDISCUSSION
consisted of degeration of the renal tubules and th

interstitial tissues infiltrated with eosinophils arThijs study was aimed to evaluate the effect of vitamin C
lymphocytes(Figure 3C). The glomerulus revealedand Se against nicotinduced oxidative stress and
swelling due to congestion and edgfigure 3D). expression of p53. Lipid peroxidatiorutissthe cellular
membraneintegrity resulted in escape of cytoplasmic
enzymesHusain et al., 20PIThe data have shown that

rat treated with nicotine have significantly elevated level
of LPO in all tissudhomogenas. High levedf LPO
products were demonstrated in smokers by many authors
(Petruzzelli et al., 200Buleyman et al., 20@avin et
Immunohistochemical results: Immunohistochemical al, 201%. These results were explained by that adminis
method for detewn of p53 in the lung, liver and kidneytration of nicotine leads to develop the Reactive Oxygen
tissues revealed that the expression of pb® sontrol Species (ROS) by various mechanisms enhances the
group, and nicotir@itamin C was strong positive oxidative stres¥ildiz et al., 1998 Theg elevationsf
reaction to p53 antibody appeared as multiple small (TBARS in tissubomogenates of nicotine group might
brown granules. In contraefly nicotinetreaedgroup be explained by increased levels of free radicals by
andthegroup treated with nicotine and Se revealed wenicotine Muthukumaran et al., 200¥itamin C and Se
reactiongFigure 4-6). intake caused talecreasehe levels of LPQhowever

Histopathological examination of {dtined section
from the eamined organs (lung, liver and kidney) in bo
C and D groups revealed minor changes of the tissi
The incidence of the most common lesions in differe
groups was summarizediable 4.

5 \._'.:f..\ '!‘_“;_ s Es A §: 0 Y ) e
, G L iis I A RN il ~ o o I e + o
Figure 5. Immunohistochemical technique for demonstration opRE8in levels in liver tissues of control gr@Jp Nicotine
treated grouB), Nicotine + vitamin C groufC) and Nicotine + Se grouP) respectively showing; C Strong reacin.B, D
Weak reactioBar = 50pm
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Figure 6. Immunohistoc évels in kidney tissues of coni), group
Nicotinetreated grougB), Nicotine + vitamin C groufC) and Nicotine + Se groufD) respetively showingA, C Strong
reactionB, D Weak reaction. BarsOpum.

this effect was more prominent in group C. Lowerdd the present study, Se supplementation lowered the
levels of TBARSvasdue to vitamin C supplementationlevels of LPO and raised the levels of the antioxidant
to smokers for 4 wkasreported byHards et al. (1990) enzymesas compared to rgup B. Contrary, adminis

tion of vitamin C was more effective than Se in
In the current stu;ly,_t_he Ievc_els of SOD, CAT and P evating the CAT and SOD levels towards the normal
were decreased significantly in the group B compare E;
group A. These results may be due to decreased activities
of the scavenging enzym@gdgkutan et al., 200Ekrat et Formation of PC is a prior marker of protein oxidation
al., 200y (Reznick and Packefl994. Oxidative changes of
. , o o proteins may result in functional inactivation and
Histopathological examination sleml that nicotine structural alteration of several enzyme pro®msies,

cagsed tissudamag.e in the lung, liver and kidney. Thf98£) In thisstudy, PC levels in the tistwenogenates
lesions werdound in the form of vascular changes; __": '

. PO was increased signifitgnin group Bascompared to
parenchymatous afges with infiltration  of P
inflammatory cells. Administration of vitamin C and %98; A. This finding was observed Mgogy et al.

revealed minor changes of the tissues. The changes i 98) who suggested that nicotineigh induce

. : ' idation of the modified proteins caused by excessive
pulmonary tissues were previously repolatérica et oxidation of proteins
al., 2004Demiralay et al., 2Q006awish et al., 20112 '
Sheng et al. (200Eported that rat treated with nicotineP53 is a vg important key in apoptosisgarwal et al.,
developed severe liver dama@eny et al. (2011) 1999. Extrinsic factors, such as genotoxic agents can
reported that smoking thaa negative effect on renalcause gathering of p53 in the nucleus resulted in
function progression of acute and chronic renal injugpoptosis and arrest of grow#si(i, 2010 Kiraz et al.,
Akkoyun and Karadeniz (201f)entioned that the 201§. The findings obtained from immunohisotchemical
antioxdant activity of ellagic acid had a protective effeetamination of the lung, liver and kidney in the studied
against nicotinmduced nephrotoxicity and oxidativegroups showed that nicotine administration significantly
stress in rats. loweredthe level of p53Asiri (2010suggested that the
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decrease of p53 expression might be due to lowered 115.

antioxidant  enzyme levels following nicotine http://dx.doi.org/10.3109/105@295.2015.1078910

administration which results in altered gene expressin.Arany |, Grifoni S, Clark JS, Csongradi E, Maric C,

Interestingly, in the present studyamin C treatment Juncos LA (2011). Chronic nicotine exposure

elevated the p53 expression to the normal values. exacerbates acute renal ischemic injury. American

However, in Se group, the expression of p53 in tissues of journal of physiology. Renal physiology, 301:-F125

the rats did not differ from those of nicotine group. F133.

Similarly,Chen et al. (2008gportedthat pharmaco http://dx.doi.org/10.1152/ajprenal.00041.2011

logical ascorbic acid congeation resulted in effective 6. Arthur JR, McKenziey RC, Beckett GJ (2003).

apoptosis and inhibition of tumor development. Besides, Selenium in the immune system. Journal of

it has been reported that high dose intravenous vitamin C Nutrition, 133: 1457459.

improved quality of life in cancer patieltsk@hashi et 7. Asiri YA (2010). Probucol attenuates

al., 201p cyclophosphamidednced oxidative apoptosis, p53
and Bax signal expression in rat cardiac tissues.

CONCLUSION Oxidative Medicine and Cellular Longevity, 3: 308

Our study identifies a detrimental role of nicotine 316.http://dx.doi.org/10.4161/0xim.3.5.13107

administration on the lung, kidney and liver via oxidati¥e Aubrey BJStrasser A, Kelly GL (2016). Tumor

stress, histopathology and immunohistochemistry. Also, SUPPressor functionsf the TP53pathway. Cold
the study reveals a protective afl@itamin C against ~ SPringHarbalPerspedve inMedcine 6(5): a026062.
nicotineinduced oxidative stress, which was more http://dx.doi.org/10.1101/cshperspect.a026062

impressive than Se. Addition of ascorbic acid fgr Bancroft D, Stevens A, Turner DR (1996). Theory

smokers, seems to be much warranted. and practice of histological technique, 4th ed. New
York. USA. Churchill Livingstone; pp 11B3.
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