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ABSTRACT

Tropane alkaloid, scopolamine is medicinally impott compound produced by many plants of Solanaceous
species. The present study was to investigaterttiexédant and antiglycation effects of this compduin culture of

rat liver tissue. In this study, scopolamine afatint concentrations were titred on rat liver sellhen, the activity

of glutathione peroxidase, superoxide dismutasecatdlase as well as glyoxal and 2,2-diphenyl -dnghydrazyl
inhibition were measured by spectophotometry andnghs in malondialdehyde (MDA) in liver cells were
measured by high-performance liquid chromatogragfe antioxidant and antiglycation activities obpolamine
increased as its concentrations increased in tkerlicells, representing promotion of reactive oxygpecies
generation compared to control. Scopolamine examt®xidant and antiglycation activities in rat éwcells.
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INTRODUCTION

Free radicals are active and highly unstable médscwhich are derived from reactive oxygen spe@RaS) and
reactive nitrogen species (RNS) [1-3]. Free radieat produced by endogenous systems and exogenaess in
our body [4,5]. Increased production of free raldicleads to lipid peroxidation and oxidative stresausing
damages to the cells of various organs [6-8].

Liver is highly influenced by oxidative stress. RS onstantly produced through metabolic proceaseésattacks

to cell membrane lipids, proteins and DNA, leadioglevelopment of various diseases [9,10]. Antiariddefense
system is able to neutralize the outcomes of okidadtress in the body, preventing damage to varargans [11-
15]. Glutathione peroxidase (GPX), superoxide diss® (SOD) and catalase (CAT) are the most importan
components of antioxidant defense system againss.RGPX, SOD and CAT that are highly active in liver
scavenge superoxide and hydroxyl radicals [16,17].

Free radicals also contribute to glycation. Thenaical reaction of amino groups of proteins with &ugeducing
carbonyl groups is called glycation or the maillaedction. Through a series of complicated reastiauvanced
glycation end products (AGEs) are finally produdéél]. AGEs formation is also enhanced by oxidatsieess.
Several studies have shown that AGEs are closédyeck to multiple diabetic complications [19,20héFefore,
seeking for compounds with antioxidant and antigtian properties will assist greatly in preventiogidative-

stress induced damages in biological systems @ading several diseases. Plants antioxidants haee shown to
be effective in prevention and treatment of varioxisiative stress induced diseases [21-29].
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Scopolamine is medicinally important tropane allglproduced by many plants of Solanaceous speciels as
Anisodus, Atropa, Datura, Duboisia, Hyoscyamus &uwwpolia [30]. This compound is used to treat saver
diseases thanks to analgesic, anti-inflammatonypyetic, anticonvulsant antidiarrhoeal and antiaxt activities.
Plants containing this alkaloid have been usedesarxient times as poisons, playing a vital rolethmomedicine
and orthodox medicine [31]. Recently, antioxidarggerties of tropane alkaloids have been demomstréut their
antiglycation activities have not been yet examiriHte present study is aimed to investigate thexdant and
antiglycation effects of scopolamine in cultureaffliver tissue.

MATERIALSAND METHODS

1. Chemicals

Standard enzymes [GPX (glutathione peroxidase), $@Dperoxide dismutase )and CAT(catalase), DPRE+ (2
diphenyl-1-picrylhydrazyl), scopolamine were puredd from Sigma Chemical Company (St. Louis, MO).
Dulbecco's Modified Eagle Medium as culture medéswbtained from Gibco (Paisley, Scotland). Otlhemdcals
were of highest quality commercially available ¢abses. The standard of scopolamine was dissotvethanol to
make stock solutions. For each treatment, the stoltkion was added to culture media solution &ppre the final
desirable treatment concentration. Culture medid stock solution of scopolamine were freshly preddin
distilled water and sterilized by filtration thradug 0.22um filter (Acrodisc, Gelman). The amount of ethamothe
incubating solution was <0.1%. Subsequent expetisneresented equivalent amount of ethanol; howekey, had
no clear effect on biological parameters.

2. Animals

In this study, pathogen-free male Sprague-Dawley (&-week-old), bred in the animal laboratory afsteur
Institute, were used. The animals were maintaimatenormal conditions (12 hour light/dark cyclegdavere fed
with a standard laboratory diet and water.

3. Liver tissueculture

Rats were killed by decapitation and their livelswamoved in sterile conditions. The liver lobesewwashed twice
with normal cold saline and then cut into smallcei We added 0.5 gr of liver lobes in Nunclon eésbontaining
culture media, 30 mg/ml asparagine, antibioticS0O(2Bml penicillin and 200 mg/ml streptomycin) an@i% heat
inactivated, fetal calf serum pH 7.4. Tissue c@tumwere incubated for 24 h at 37°C in a fully hufigd
atmosphere of 5% CO2 in air.

4. Experimental methods

This experimental study was done with two controdl &reatment groups. Normal liver tissue was usedaatrol
and scopolamine-treated liver tissue was usedeasntent. The samples of liver tissue were placetbiseparate
petri dishes. The concentrations of 0, 0.5, 1, 8,46 and 32 micromol of scopolamine were preppasparately.
The samples of liver tissue were treated with staopime at different concentrations in triplicatéen, the treated
samples were incubated for 24 h and prepared tier $&eps of the study.

4.1. Estimation of SOD activity

Measurement of SOD activity was performed specwbphetrically as per the method of Sun et al [#].this
method, xanthine-xanthine oxidase system is us@thibit NBT reduction. One unit of SOD was detemed as the
enzyme amount causing 50% inhibition in the NBTuibn rate. The activity of SOD was expressed fag.U

4.2. Estimation of GPX activity

GPX activity was measured by a modified method loh& and Gunzler [33]. A mixture containing 200 ful5
mmol/l MgCI2, 200 uL 9.9 mmol/l isoascorbate, 200 u25 mM glutathione, 150 uL 1mM potassium phoseha
buffer, 150 uL 1.5mmol/l NADPH, 150 uL 0.36 mM EDTand 100ul glutathione reductase (0.24 units) was
added to 2Qul of tissue extract and incubated at 37°C for 18.m@PX was measured at 340 nm for 1 min by the
U2000 spectrophotometer. The enzyme activity wasessed as U/gr.

4.3. Estimation of CAT activity

The activity of CAT was measured according to Aehiethod [34]. The reaction mixture consisted d p@ 50
mM phosphate buffer (pH >5), 50 uL H202 andl0tissue extract. The reaction was started by adivf the
extract. The decrease in H202 was monitored an24@nd the enzyme activity was expressed as CAf6 grl of
tissue.
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4.4. Malondialdehyde (M DA) assay
MDA, a product of lipid peroxidation, was determihby high-performance liquid chromatography [3%nd
expressed as micromol MDA /mgr protein.

4.5. DPPH free radical-scavenging assay

DPPH is a stable free radical which causes chamg@bsorbance at 517 nm through absorbing eledi@m
antioxidant compounds. The effect of the extracD&PH radical was estimated [36]. Briefly, 100 |flacseries of
extract concentration was mixed with 500 pL of 1 mANPH and then placed in the darkness for 30 mire T
absorbance at 517 nm was measured and % inhilgidlonlated by spectrophotometer.

4.6. Glyoxal assay

Glyoxal content was measured using method deschivediously [37]. A mixture contained 100 puL sodium
fumarate (pH=2.9). 100 uL girard was added to LDOf tissue extract and incubated at 37°C for 3@.niihe
absorbance was measured at 294 nm and glyoxalrtomées expressed in micromol.

5. Statistical analysis

Each experiment was run at least in duplicate aaddata were presented as meanSD. Statisticglsialf data
was done by SAS version 9.2 using analysis of mada(ANOVA) using (Duncan’s test). P value <0.05swa
considered statistically significant for all expeents.

RESULTS

1. Antioxidant activity

Antioxidant enzyme activities at different (0.532 mmol/l) doses in liver tissue culture after 24rk exhibited in
Tablel. Treatment of liver tissue with scopolamsignificantly increased these enzyme activitiesatcentration
of 32 mmol/l compared to control. As the conceitraof scopolamine increased, CAT, GPX and SODviiets

increased.

The ability to inhibit free radicals was investigdtby DPPH (Table 2). In this experiment, as theceatration of
scopolamine increased, free radicals were inhibitede pronouncedly as compared to the control. Aighest
inhibitory effect was observed with scopolamin@atmmol.

The oxidative damage products of lipids in livesstie after exposure to 0.5 to 32 mmol/l scopolanminasured as
MDA are exhibited in Table 2. Compared to baselawel of MDA in the control, 24-h treatment withogpmlamine
caused MDA to decrease in a dose-dependent manner.

2. Antiglycation activity
Scopolamine caused glyoxal base line level to deserén a dose-dependent manner as compared tmit®Ic
(Table 2).

Table 1. Activities of antioxidant enzymesin liver tissue after 24-h scopolamine treatment #

Scopolamine

Concentration SOD GPX CAT

(unitsy (units @) (units &)
0 38.37 460.46 660.88
0.5 4:0.24 4.28).2 6.980.75
1 6:0.58 4.860.5 7.060.19
2 +80.86 44).32 78.72
4 96.74 4.960.4 80.5
8 118.76 5#0.45 940.73
16 10.86 68.5 1048.78
32 #15:6.94 #7 #0.45 #118.67

@ Data are presented as meantSD. (number of repi=3).
#Significant increased in enzyme activity.
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Table 2. Thelevel of lipid peroxidation, inhibition of DPPH* and the amount of glyoxal in liver tissue after 24-h scopolamine treatment #

Scopolamine
Concentration MDA DPPH glybxa

r{mol/mg)) fimol/mg) fimol/mg)
0 22.33.51 11.40.94 31.80.96
0.5 1840.96 12.40.86 360.65
1 144D.96 1380.74 2281.31
2 10450.75 1840.77 1660.94
4 9.74 21:30.86 1290.86
8 74D.53 26-41.06 140.82
16 449.29 29471.52 840.51
32 03.2+0.32 #3641.4 *7.40.57

"2,2-diphenyl -1-picrylhydrazyl
@ Data were presented as mean£SD. (number of refgléses).
ooSignificant alteration in amount of MDA.
# Significant alteration in absorbance at 517 nm.
*Significant alteration in the amount of glyoxal.

DISCUSSION

In this study, we utilized tissue culture mediairteestigate the effect of scopolamine on normallivagr culture.

Liver involves in various main functions containiegnthesis of many compounds like albumin, glohuiotting

factors, catabolism of hormones, and detoxificatbmany compounds and accumulates of the matexiserbed
from digestive tract [38]. In liver, reactive freadicals, implicated in many diseases, lead to d@mta cell

membranes, DNA and protein breakdown [39,40]. Huroelfs have two lines of defense against free edslic
endogenous antioxidants and scavenger enzymes. 88D, and GPX enzymes, abundantly found in livesue,
are considered as the first defense lines of egiéénst free radicals [41]. SOD scavenges supezaiibn through
transforming it into hydrogen peroxide and hencere@ses its toxic effects. CAT is another antiowidanzyme
which is widely released in animal tissues and tsxttie highest activity in the liver and red blamadls. CAT breaks
down hydrogen peroxide and protects body tissuamsighydroxyl radicals. GPX also mitigates H2O#@¢a@ffects

in red blood cells [42]. Our findings indicated ratly there was a baseline level of CAT, SOD, amiXGn liver

tissue but also liver tissue treatment with scomit@ caused a significant increase in this enzyamtioxidant
activity.

Apart from these enzymes, DPPH experiments have bétely used to measure the antioxidant activitieplant

extracts based on the ability to scavenge freea#l[43]. Our findings showed that scopolamine perknt radical
scavenging activity. Our results are in line witle fiterature reporting that hexane extract in@iddtigh antioxidant
activities. Increase in the alkaloids such as hyastine, scopolamine, and anisodine in the root ofsédus
acutangulus (from Solanaceous family) caused aidiox effects of the plant to increase comparethéocontrol

[44] which confirms our study.

However, enhanced enzyme activities in the presemty are consistent with other reports that hdaeve these
enzymes were triggered by ROS. In the liver, sigaift alteration of CAT, GPX, SOD and GSH-Px atiig have
been shown after treatment with xenochemicals [28family member of tropane alkaloids such as atre@and
cocaine are commonly found in plants of differenilies. Aluminum caused increase in biosynthebseoondary
metabolites, such as scopolamine, and inductioR@$E production and therefore increased enzymeitesivof

CAT and SOD. In this study the effect of aluminunvarious concentrations on the level of secondagyabolites
synthesis and enzyme activities was measuredditated that aluminum at 25 and 225 mmol causepatre
alkaloid in stem to reach maximum level and SOD @Ad’ exhibited the highest activity at 25 and 225oh

respectively [45].

Another example of oxygen free radical damagepisl Iperoxidation, which can lead to liver dysfuocti[6]. To
better characterize whether lipid peroxidation wamaged by ROS, we measured the level of MDA. dthadtion

of MDA is one of the oldest and most frequently digests for measurement of lipid peroxidation by RO
Detectable level of MDA was present in our cellsggesting that a baseline level of lipids oxidatiamage exist
in normal liver tissue culture. Particularly, ewide shows that liver tissue damage after exposuRQS inducer is
accompanied by lipid peroxidation and increasesutinout MDA formation. Our findings revealed that
scopolamine decreased amount of MDA. Consisterft witr study, berberine also promoted enzyme agtivit
SOD and mitigated superoxide ion and MDA amouni.[46

Moreover, in this study we examined antiglycatiativaty of scopolamine. Glyoxal is a reactiweoxoaldehyde that
is a physiological metabolite formed by ascorbait®xidation, oxidative degradation of glucose ardrddation of
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glycated proteins. As with methylglyoxal, glyoxaldapable of inducing cellular damage, but may amisease the
rate of glycation, leading to the formation of AGE3ur results showed that scopolamine had poteiglacation
activity and caused the amount of glyoxal in litissue to decrease. The present study is theirfivestigation of
antiglycation effect of scopolamine. Our findingslicated that scopolamine had considerable antgtye effect
and caused glyoxal to decrease in liver tissuemastioned previously, ROS contributes to AGE foiioratand
hence diabetes development [47]. Therefore, tropalkaloids could be used in diabetes treatment.s Thi
recommendation needs further investigation. Theme a@her plants with antioxidant activity which wlor
examining, too.

CONCLUSION

The present study indicates that scopolamine iadbive compound with antioxidant and antiglycatamtivities.
This could be supported by further research.

Acknowledgements
We gratefully thank Sadegh Ghorbani, PhD studerisfan and Baluchestan University for his tecHrscgoport
and Zahra Amini-Farsani for doing data analysis.

REFERENCES

[1] M Rafieian-Kopaie, A Baradarad.Nephropathol2013; 2(2): 152-153.

[2] A Baradaran, H Nasri, M Rafieian-Kopaé&iRes Med Sc2014; 19(4): 358-67.

[3] H Nasri, M Rafieian-Kopaelranian Journal of Public Health2014; 43(2): 255-257.

[4] M Rafieian-Kopaei, A Baradarad.Res Med ScP013; 18(7): 628.

[5] Y Madihi, A Merrikhi, A Baradaran, M Rafieianelpaei, N Shahinfard, R Ansari, H Shirzad, A Mesuip®ak J
Med Sci2013; 29(1): 340-345.

[6] M Rafieian-Kopaei, N Shahinfard, H Rouhi-Borenj, M Gharipour, P Darvishzadeh-BoroujeBvidence-
Based Complementary and Alternative Medic28d4; 2014:1-4.

[7]1 N Bagheri, Gh Rahimian, L Salimzadeh, F Azadedgd Rafieian-Kopaei, A Taghikhani, H ShirzagXCLI J.
2013; 12:5-14.

[8] G Rahimian, MH Sanei, H Shirzad, F Azadegandeti, A Taghikhani, L Salimzadeh, M Hashemzadeh-
Chaleshtori, M Rafieian-Kopaei. Microb Pathog 2014; 67-68:1-7.
[9] A Sarrafchi, M Bahmani, H Shirzad, M Rafieiarepaei.Curr Pharm Des2015; 12. [Epub ahead of print].
[10] E Shayganni, M Bahmani, S Asgary, M Rafieianpidei.Phytomedicine2015; 11:4.

[11] M Bahmani, A Sarrafchi, H Shirzad, M Rafieiiopaei.Curr Pharm Des2015; Epub ahead of print].

[12] M Bahmani, A Zargaran, M Rafieian-Kopaei, MkBasian Pac J Trop Me®014; 7(Suppl 1): 348-354

[13] M Delfan, A Bahmani, H Hassanzadazar, K SakiRafieian-KopaeiAsian Pac J Trop Med2014; 7(Suppl
1): 376-379

[14] M Bahmani, K Saki, M Rafieian-Kopaei, SA Karatiy Z Eftekhari, M JelodariAsian Pac Jirop Med 2014;
7(Suppl 1): 14-21.

[15] A Karimi, MT Moradi.J HerbMed PharmacoP015; 4(1): 35-39.

[16] A Baradaran , H Nasri , M Nematbakhsh , M Rifin-KopaeiM Clin Ter.2014;165(1): 7-11.

[17] M Rafieian-Kopaei, H NasrMed Princ Pract2014; 23(1): 95.

[18] P Deetaea, P Parichanona, P Trakunleewatth@&hanseetisb, S LertsiriEood Chemistry 2012; 133(3):
953-9.

[19] A Baradaran. Y Madihi, A Merrikhi, M Rafieian-Kopia¢l Nasri.Pakistan Journal of Medical Scienc@913;
29(1)(SUPPL): 354-357.

[20] S Behradmanesh, MK Horestani, A Baradaran,d8riNJ Res Med ScP013; 18:44-6.

[21] M Asadi-Samani, M Bahmani, M Rafieian-Kopag&sian Pac J Trop Med®014: 7(Suppl 1): 22-28

[22] M Bahmani, M Rafieian-Kopaei, H HassanzadakaGaki, SA Karamati, B DelfarAsian Pac J Trop Med
2014; 7(Suppl 1): 29-33

[23] K Saki, M Bahmani, M Rafieian-Kopadisian Pac J Trop Me®014; 7(Suppl 1): 34-42

[24] P Parsaei, M Karimi, SY Asadi, M Rafieian-Kapant J Surg 2013; 8:14.

[25] M Asadbeigi, T Mohammadi, M Rafieian-Kopaei, $hki, M Bahmani, B DelfanAsian Pac J Trop Med
2014; 7(Suppl 1): S364-S368.

[26] M Bahmani, HA Shirzad, M Majlesi, N Shahinfaild Rafieian-KopaeiAsian Pac J Trop Med®014; 7(Suppl
1): 43-53

173
Scholar Research Library



Hossein Teimori et al Der Pharmacia Lettre, 2016, 8 (1):169-174

[27] M Bahmani, M Rafieian-Kopaei, M Jeloudari, Ztdkhari, B Delfan, A Zargaran, SH Forouz&sian Pac J
Trop Dis 2014; 4(Suppl 2): 847-849

[28] B Delfan, M Bahmani, M Rafieian-Kopaei, M Deif, K Saki.Asian Pac J Trop Di2014; 4(Suppl 2): 879-
884

[29] MA Bedewitz, E Gongora-Castillo, JB Uebler@@nzales-Vigil, KE Wiegert-Rininger, KL Childs, at. The
Plant cell 2014; 26(9): 3745-62.

[30] A Baradaran, Z Rabiei, M Rafieian, H ShirzddderbMed Plarmacol2012; 1(1): 3-9.

[31] H Nasri, M Rafieian-Kopaeil Res Med ScP014; 19(1): 82-3.

[32] MMA Enazi.Journal of Applied Pharmaceutical Scien2814; 4(01): 21-8.

[33] A Baradaran, H Nasri, M Rafieian-Kopa€iell J 2013; 15(3): 272-3.

[34] S Rahnama, Z Rabiei, Z Alibabaei, S Mokhtai,Rafieian-kopaei, F DeridNeurological Science015;

36(4): 553-60

[35] Z Rabiei, M Rafieian-kopaei, E Heidarian, BgBaei, S MokhtariNeurochemicatesearch 2014; 39(2): 353-
60

[36] BS Hall, SR WilkinsonAntimicrobial agents and chemothera@®12; 56(1): 115-23.

[37] A Taghikhani, H Afrough, R Ansari-Samani, N &tinfard, M Rafieian-KopaeiBratisl Lek Listy 2014;

115(3): 121-4.

[38] M Bahmani, M Rafieian, A Baradaran, S RafieihRafieian-kopaeilJ Nephropathol2014; 3(2): 81-85.

[39] H Nasri, M Rafieian-Kopaelran J Public Health2013; 42(10): 1194-1196

[40] H Nasri, M Rafieian-Kopaelnt J Prev Med2013; 4(9): 1101-1102.

[41] H Nasri, H Shirzad, A Baradaran. M Rafieiarpkei.J Res Med ScP015; 20:491-50.

[42] H Nasri, M Rafieian-Kopaelranian J Publ Health2013; 42(10): 1194-1196.

[43] G Kai, S Yang, X LuoBMC Biotechnal2011; 11(1): 43.

[44] F Karimi, E KhataeeActa Physiologiae Plantarur2012; 34(3): 1035-46.

[45] WH Liu, ZQ Hei, H Nie, FT Tang, HQ uang, XJ, lat al.Chinese medical journa2008; 121(8): 706-12.
[46] M Rafieian-Kopaei, S Behradmanesh, S KheirNa&kri.lIran J Kidney Dis2014; 8(2): 152-4.

[47] M Rafieian-Kopaei, H Nasrlran Red Crescent Med 2014; 16(5): e11324.

174
Scholar Research Library



