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ABSTRACT

Postoperative pain is always not well controlleddoyrent analgesics. Green tea is supposed to haadgesic and
relaxing effect. This study assessed the effegtedfn tea on post-operative pain and anxiety imtdurgery. A
randomized double blind controlled trial has beemducted from May to September 2015in the norinaof after
being registered in Iranian Registry of Clinicalidls. Sixty eligible patients have randomly beesigsed to either
green tea (G) or placebo (P) group in quadripartiitocks. Pain severity and anxiety based on visualogue
scale (VAS)and State Trait Anxiety Inventory (S@i&l¢ measured and compared two hours before surgedy
drink intake (T0), after recovery filling Aldreteiteria(T1) and eight hours after the end of sung€r2).Statistical
analysis was performed by Chi-square test and reggemeasurement in SPSS version 20. In the gro@anfd P
36 and 32patients remained with mean age of 36.0&€f and 41.26+11.44 years (p=0.120). Respectigblyi%
(n=25) and 75% (n=24) of participants were menirgps (p=0.787) and the mean of Body Mass Index JBis
27.8143.88 and 28.2745.37 (p=0.706). There was mgnificant difference in VAS score in each group aiso
between two groups in three measurement point timkese difference of STAI was significant in eacbugr
(p=0.001) and between two groups (p=0.01) in threeasurement point times. Green tea could diminizt-p
operative anxiety but not post-operative pain.
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INTRODUCTION

Patients who have undergone surgery usually reppdychological fear of anesthesia, surgical failor the other
unknown complications of both surgery and anesth&iis distress has adverse effects on the outadreergery
and postoperative recovery. In addition, unreliepedt-operative pain, leads to central sensitinatiod developing
of chronic pain. Sympathetic nervous system adtimatesults in immune function down regulation,atilg to
increased glucocorticoid levels and depressed alakiller T cells In other word post-operative pain is not only
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distressing but also leads to several complicatisnsh as delayed recovery and increased hospasl|st
4]NSAIDs and opioids have almost always been pitesdrto diminish postoperative pain. Concerningahelgesic
and opioid dependency and adverse effects of synttirugs such as gastrointestinal upset, rendudgton and
respiratory depression, satisfaction has not bkeasa achieved by these kinds of pain relieving alibigs.[1, 5, 6]
Therefore adding the other pain control strategie®emanded.

There is increasing evidence indicating that rdiaracan alleviate the sensory and affective corapts)of pain
and improves post-operative conditions.[2, 4, B]Relaxation has several advantages such as pasatisfaction,
reduction the post-operative opioid intake, dedrepshe anxiety and mental reactions as well abilsimg the
patient's hemodynamic condition.[9, 10]Today, patserelaxation has become a significant factoheéalth care
setting which can alleviate post-surgical pain.4R/arious modalities such as midazolam adminigtratmusic and
relaxation methods have been employed for thisgaephowever there are some limitations with misesiilts.[2,
5,7,8,11-13]

Green tea has been historically used for its rélexeeffects.[13, 14] It also has various healthdfects such as
cardiovascular protection, neuroprotection, antiddant, anti-stress, anti-cancer, anti-inflammatayd anti-
thrombogenic effects.[15-26] Although regular digtaf green tea may have valuable effects on hehltlvever
drinking too much can lead to an oxidative stresthe liver.[27, 28] L.Theanine [LT], the resporisilsubstance is
a unique amino acid, found only in tea plant.[19]This non- protein amino acid has been a focuatigition due
to its mental relaxation effect.[12, 13, 30-32]lecent years, evidence indicates that LT targets mealde
dopamine, serotonin, glutamate and Gama Amino Butycid [GABA]. [14, 30]in addition LT is structufly
related to glutamic acid and blocks the bindingLleflutamic acid to the glutamate receptor in thetical
neuronsand influences the secretion and functiomeafotransmitters in the central nervous systeMJCIn fact
the increased level of extracellular glutamatehim brain in acute stress leads to facilitationyofigathetic nervous
system activity and due to the competitive rolé. 6fagainst excitation of the glutamatergic phenetym relaxation
effect of green tea is suggested.[29, 30] Considetiie frequency, brain waves have four types assification
including: Alpha, Beta, Delta and Gamma, among thitpha wave is an index of relaxation.[14]By comgtion
of 50-200 mg of LT, Alpha wave is generated ondheipital and parietal regions within 40 minute8{&]When
green tea is orally administrated, LT passes thrdargin blood barrier without any metabolic changesreases by
one hour at the latest in serum, liver and bréiergafter decreases sharply in the serum and hesrever it begins
to decrease in brain after five hours.[6, 14, 18]

Several studies have shown the relaxation progedfigreen tea however to the best our knowledgefficacy in
post-operative pain and anxiety reduction has eenhbconsidered. Therefore this study was planneadveastigate
the efficacy of Iranian green tea for this purpddee rationale behind this study was provided lwesa studies.

MATERIALSAND METHODS

This randomized double blind clinical trial tookapk in an academic hospital in the North of Irafili@kd to
Guilan University of Medical Sciences [GUMS]from WM#o September 2015. Before sampling, its propbsal
been approved by Ethics committee of GUMS by refeeenumber of 1930596705 and registered in Iranian
Registry of Clinical Trials [IRCT] by number of IRR01504076186N9.Allpatients scheduled for electibéa
surgery [transverse mid shaft of tibia with disglaent], aged between 18-65 years enrolled the shfidy
fulfilling an informed consent by them or their &gesponsible. At first in designed protocol opbtients in age
range of 30-65 years must have been included, écause of mid shaft fracture of tibia occurs amaways
among young adults during motor accident so we lemtered older than 18 years. The patients weessad by
routine biochemistry tests and 12 leads electraogrdm and interviewed for a medical history andidgl tea
consumption pattern. The exclusion criteria inctlideognitive impairment in the level which cannoisaer the
guestionnaires, severe heart failure, renal or tiefalure, pregnancy, breast feeding, the hiswirgdependency or
substance abuse, current or past history of psyihi@isorders, and daily intake of more than 3liags or 4cups of
diluted tea, any abnormality in ECG result and theovery time period more than thirty minutes. Tatemts'
confidence and anonymity were preserved and theg wssured that they could withdraw from the suregny
time, with no impact on their treatment.

They were allocated to one of the two groups usimgiomized fixed quadripartite blocks; green tepdGplacebo
[P]. A cup of green tea was prepared by leavingaahiag containing 50 mg LT in 100 ml of 69-87°cexvdbr2- 3
minutes.[33]In group G, a cup of green tea androug P a cup of hot water was taken 2hours befodeGhours
after the end of operation. In both groups an opagp with lid and straw was used. In order to mhbskbitter taste
of green tea, the sweetener and peach flavor wittedato both green tea and hot water. Therefor@dincipants
could not detect any discernible taste differene®vben drinks.
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It is needed to mention that the anesthesia metlasdthe same in both groups.

On arrival in the operating room, an intravenouhegr 18 gauge, was inserted into the forearm amthstandard
monitoring, including electrocardiography with bd#ads Il and V5 with automated ST-segment analgsidetect
ischemia, pulse oximetry, End tidal co2,urine oufOP) and non-invasive blood pressure(NIBP) aithinterval
of 3 minutes was applied. Anesthesia was induci#id W05 mg/kg midazolam and 2ug/kg sufentanil afmmidate
0.3mg/kg with a pretreatment dose of 0.03mg/kg uppsess myoclonus related to the drug, propofol alas
administrated to prevent opioid induced cough (3%). After neuromuscular blockade was achieved Wi
mg/kg cisatracurium, trachea was intubated. Ansgheas maintained with continuous infusion of imb 50-
150 mg/kg/min, sufentanil 0.1-0.3 pg/kg/h and ceatrium 0.6 mg/kg/h. The analgesia protocol was
administration of 1gramapotel within the last fifteminutes of surgery and six hours after. If pasiecomplained
of pain they would receive 2 mg of intramuscularpiine but were excluded from survey. The intensftpain on
movement using visual analogue scale (VAS), andeSTaait Anxiety Inventory (STAI) -short form- were
measured at three measurement point times two tafiose surgery and drink intake (T0O), when disghmy from
recovery ward filling Aldrete criteria (T1), andi®urs after the end of surgery (T2). We also coeghduwo groups
according to hemodynamic parameters; heart ratg,(8iRtolic (SBP) and diastolic blood pressure (DBPTO, T1
and T2.

Statistical Methodology
To test all scale variables normality, Kolmogorawifhov test has been used. Based on the normdlipariables
the appropriate statistic tests were chosen. Tgpaoenpatients’ characteristics variables, Chi-sgjuast was used.
Repeated Measurement has been applied to detethenend of changes. The differences of VAS andIST
between the two groups at baseline were comparaging paired-t-test. Also Mann Whitney U test basn used
to compare the changes of VAS and STAI from TO|uR#. The values were estimated as mean + standard
deviation (SD). P value of <0.05 was considerecdiiB@ant in all analysis. The data analysis wasfqrened in
SPSS software version 20.

RESULTS

The subjects were selected from a 155 patients tith fracture (transverse mid shaft of tibia witlsplacement)
during the study period. Among them, 51 did not ir&e inclusion criteria and 15 of them refusecetder the
study for personal reasons. The remaining 89 patiware enrolled in this clinical trial and wereided into Green
tea and Placebo groups. Two patients allocated gooGp and 2 patients allocated to P group haddbevery time
more than thirty minutes and were excluded. Sixep& of group G and 11 of group P lost the follog for
receiving intravenous morphine because of inadeqpain control and therefore were deleted from stusly.
Finally a total of 68 patients (36 in group G arl i group P) completed the survey and their dats lieen
analyzed.

There was no significant difference between twaigeoregarding to the base line characteristics.rméans age of
the subjects in groups G and P were 36.76+10.964ar6+11.44 years respectively (P=0.120). In gréy$9.4%

(n=25) and in group P 75% (n= 24) of participanesevmen (P=0.787). The mean of BMI of participantgreen

tea and placebo groups were 27.81+ 3.88 and 28.274p= 0.706). No important harm or unintendeceetfhas

been reported in each group.

Based on VAS there was no significant differenceach group and also between two groups in thresunement
point times(table2).According to STAI the differenwas significant in each group (P=0.001) and betwevo
groups(P=0.01) in three measurement point timeg@abComparing two groups as the mean of VAS atTl0and
T2,although the results were better at TO and T@ragup G but it was not significant (P=0.355 ang0D), however
the STAI was significantly lower at T1 among greea consumers (P=0.048).

Regarding to HR, the difference between two grogsTO (P=0.947, t=0.067),T1(P=0.152,t=1.45) and
T2(P=0.32,t=1.0) and the trend of changes(P=0.1&9F not significant. However the results were iicamtly
different in group G(P=0.0001, F=24.8) and group+.001, F=10.7) at three measurement point tiRegarding

to SBP, the difference between two groups at T@(®E5,2=0.1),T1(P=0.79,Z2=0.26) and T2(P=0.97,Z=8)CGd
the trend of changes(P=0.633,F=0.23) were notfiigni. However the results were significantly di#nt in group

P (P=0.001,F=5.63) but not in group G(P=1.0,F=0Ofha¢e measurement point times. Regarding to DBP, t
difference between two groups at TO (P=0.724,Z=8),3b1 (P=0.722,Z=0.356) and T2 (P=0.751,Z=0.31®) the
trend of changes(P=0.142,F=2.03) were not sigmificelowever the results were significantly diffetrém group
G(P=0.0001,F=66.68) and group P(P=0.326,F=1.0ttjraé measurement point times.

578



Alia Saberi et al Int J Med Res Health Sci. 2016, 5(7S):576-583

DISCUSSION

Several studies have indicated that relaxatiom isarrelation with post-operative pain reductior anuch more
ones have examined different modalities to bluatdtress response due to surgery and pain cofird|.[7, 8, 36-
39]. However no study has been designed to evathateffects of green tea as a relaxation agemmosiroperative
pain. It might be the special feature of the prestudy. Postoperative pain includes distress wisathescribed as
the amount of emotional upset associated with #msation of pain, and if not well controlled, résuh chronic
pain, physical and psychological injury. The amoahemotional tension, worry and nervousness egpedd by
operated patients was defined as anxiety. Relaxatsponse is characterized by a quiet mind anddaced
sympathetic stimulation of the hypothalamus, insesaendogenous opioid secretion and consequentignates
pain in central nervous system.[2]

Given the importance of the issue, several stubdamge been performed to investigate the efficacyitferent
relaxation modalities that can contribute to redpost-operative pain and anxiety; on the other hasgarches
have shown the relaxation properties of greenFe@aozabadiet al. investigated the effects of relaxation on post-
operative pain and hemodynamic parameters in coyangeries bypass graft [CABG] surgery. They réporthat
relaxation could be effective in post-operative bdgmamic status with no significant effect on pain
reduction.[5]Kimuraet al. showed that the results in LT group were bettanthontrol group. They measured
subjective and physiologic response to acute simessreported that LT intake could alleviate thenggthetic
activity during acute stress challenge, reflectetieéart rate and saliva- 1gA.[30]let al. reported that although LT
induces some relaxation effect under resting camdihowever it has not any anti-anxiety effectaaute increased
stress conditions.[29] Hasketlal. claimed that LT could block the reduced sleepceffy induced by caffeine.[13]
Wise et al. suggested that LT might be a potential candidateetiuce withdrawal signs in opioid- dependent
patients.[32] Seerst al. found that relaxation techniques could reduce-ppstative pain in elective orthopedic
surgeries without a sustained effect.[7]Roykulckaret al. showed that relaxation had beneficial effects ost{po
operative pain and distress in abdominal surggnd{@ejaet al. confirmed that drinking the green tea induces a
noticeable relaxation effect and could make peopt® are exposed to many kinds of mental pressueé fe
relaxed.[14]Topcuet al. suggested that relaxation exercises are non- pleatogical and effective methods in
postoperative pain reduction in upper abdominafjey:[8]Vazquezet al. studied the effects of cybertherapy on
postoperative patient's condition admitted to thterisive care unit. Their findings supported thsitpee relation
between relaxation and postoperative discomforictan.[4]

In the present study the authors tested the hypisthibat Iranian green tea might reduce postoperatain and
anxiety reflected in VAS and STAI scores and hemmaalyic parameters including heart rate [HR], syst{#iBP]
and diastolic blood pressure [DBP]. VAS is the gstdndard for pain measurement with acceptabl@italand
reliability.[40]STAI a psychological inventory is@mmonly used measure of two types of anxietyestaxiety or
anxiety about an event, and trait anxiety or agxXietel as a personal characteristic. Higher scaresndicated as
higher levels of anxiety. In clinical settings @rcdiagnose anxiety and distinguish it from depoesgll, 42]Our
finding did not reveal any significant differencetiveen two groups regarding to VAS score and hemamic
parameters, but in agreement to previous studi@e heported encouraging results about green texatbn
effects, we also found that STAI which represehtslevel of anxiety diminished in green tea groomparing to
placebo, although this reduction was only significat T1.As green tea effects on alpha waves ggoerbegins
within 40 minutes after oral administration andrtstdo decrease in brain after five hours, it wolbkd predictable
that at T1 that represents almost 3:30 hours edtagiving green tea, it might be the peak levelsTofit was found
that in both groups STAI significantly diminishet T2 comparing to TO, on the other hand althoughrésults in
group G were better at T1 and T2, but it was oigpificant at T1. The reason might be due to thigth ¥he passage
of 8 hours of operation and receiving analgestus,patients in both groups could cope with thesstend anxiety
related to the surgery therefore the difference massignificant at T2 although they received grésmalso in at 6
hours after surgery.

In the current study, several limitation factorsymae responsible for green tea not being able toinih

postoperative VAS score; timing and dosage of gtearl. T contain may not have been optimal. It isceable that
different styles of surgery induce different strdsgrees.
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Table2: Thetrend of changes of VAS scorein measur ement time pointsin green tea and placebo groups

6
5
4
g
o
#3
" —+— Green tea
(T
>
2.7 2.66 - a= placebo
2
1
0 T T 1
two hours recovery time eight hours
before surgery after surgery
Green tea 2.7+0.7 3.93+0.69 2.66+0.71 ';::OOO;? P-value Between groups
— F=0.067
Placebo 2.86+0.62 4.1340.73 2.910.84 '?3_:00082: P=0.79
P=0.288 P=0.274 P=0.27

Table 3: Thetrend of changes of anxiety score by STAI in measurement time pointsin green tea and placebo groups

60
55
50
245
(=]
@ T
> 40 —+— Green tea
= 3
[= rd
< 35 - - placebo
35.66
30
25
20 T T 1
two hours recovery time eight hours
before surgery after surgery
Green tea 35.66+6.78 44.66+6.28 28.666.28 lf;&gjéozl P-value Between groups
— F=5.85
placebo 3415.63 48.33:7.46 29.33:9.07 ool P=0.01
P=0.355 P=0.048 P=0.99
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Table 1: The demographic data of patientsin green tea and placebo groups

. Groups
Variable Greentea Placebo P-value
Mae  25(69.4%)  24(75.0%)
Gender Female  11(30.6%) B(25.0%) 0787
Age( year) 36.76:10.96  41.26+11.44 _P=0.120
Weight(kg) 82.36+13.1 _ 77.03£12.17 _ P=0.1
Height(Cm) 17194579 165.6:4.23 _ P=0.001
BMI(Kg/m2) 2781388 28.27+537 _ P=0.706

The other reason could be inner personal factats show patients belief and trust about efficacyhef type of
treatment that influences on pain relief outcontteis. believed that the positive attitude towardsesatment method
plays a powerful role in induced analgesia. Itniportant to give the patients right and intelligerformation and
adequate explanation.[43, 44]

CONCLUSION

Our finding although did not feature any decreasep&in score and hemodynamic parameters, but eesirit
relaxation effect and diminishing of anxiety by emetea.

Suggestions

Considering to several positive impacts of greende health in addition to its relaxation effe&asy preparation,
cost benefit, and safe in defined doses, it is ot design further studies with larger sample ssize different
styles of surgeries and employing higher doses Bf Iln addition, more measured parameters are neémed
generalize the findings. Considering the limitedagddarge and well planned trials are still neededore any
recommendations for pre, peri or postoperative giogd LT that might be effective in relieving ofipand anxiety
due to the surgery, also in order to compare tlaxadion effects of green tea with other relaxagerds.

Conflict of interest
The authors had no conflict of interests to report.

Acknowledgment:

Activities related with this work have been suppdrtin part, by Anesthesiology Research Center oila@
University of Medical Sciences. The authors woulke to acknowledge the collaboration of medical tdox and
residents, nurses, and administration staff obtiieopedic ward of Poursina Hospital, Guilan, Iran.

REFERENCES

[1]Imani F, Rahimzadeh P. Gabapentinoids: gabapemnith @egabalin for postoperative pain management.
Anesthesiology and pain medicine. 2012;2(2):52-3.

[2] Roykulcharoen V, Good M. Systematic relaxationdbere postoperative pain. Journal of Advanced Mars
2004;48(2):140-8.

[3] Dahl JB, Kehlet H. Preventive analgesia. Currenni@p in Anesthesiology. 2011;24(3):331-8.

[4] Vazquez JLM, Santander A, Gao K. Using cybertherapyeduce postoperative anxiety in cardiac regpver
intensive care units. Journal of Anesthesia & CahResearch. 2013;4:363.

[5] Firoozabadi MD, Ebadi A. Effect of Relaxation onsRaperative Pain in Patients after Coronary Arteypass
Grafting (CABG) Surgery. Nationalpark-Forschung Der Schweiz (Switzerland Research Park Journal).
2014;103(1).

[6] Tian X, Sun L, Gou L, Ling X, Feng Y, Wang L, et Brotective effect of I-theanine on chronic restratress-
induced cognitive impairments in mice. Brain reshaf013;1503:24-32.

[7] Seers K, Crichton N, Tutton L, Smith L, SaundersEffectiveness of relaxation for postoperative paid
anxiety: randomized controlled trial. Journal ofadced nursing. 2008;62(6):681-8.

[8] Topcu SY, Findik UY. Effect of relaxation exercises controlling postoperative pain. Pain Management
Nursing. 2012;13(1):11-7.

[9] Kessler RS, Patterson DR, Dane J, editors. Hypnasid relaxation with pain patients: evidence for
effectiveness. Seminars in Pain Medicine; 2003e\&és.

[10]Paula AADd, Carvalho ECd, Santos CBd. The use @f irogressive muscle relaxation" technique fonpai
relief in gynecology and obstetrics. Revista latamoericana de enfermagem. 2002;10(5):654-9.

[11]1Dunn K. Music and the reduction of post-operatiaipNursing standard. 2004;18(36):33-9.

[12]Good M, Albert JM, Arafah B, Anderson GC, Wotman@ng X, et al. Effects on postoperative salivary
cortisol of relaxation/music and patient teachingow pain management. Biological research for ngsi
2012:1099800411431301.

581



Alia Saberi et al Int J Med Res Health Sci. 2016, 5(7S):576-583

[13]Haskell CF, Kennedy DO, Milne AL, Wesnes KA, ScholB. The effects of L-theanine, caffeine and their
combination on cognition and mood. Biological psylogy. 2008;77(2):113-22.

[14]Juneja LR, Chu D-C, Okubo T, Nagato Y, YokogoshiLtheanine—a unique amino acid of green tea ad it
relaxation effect in humans. Trends in Food Sciehdechnology. 1999;10(6):199-204.

[15]Mineharu Y, Koizumi A, Wada Y, Iso H, Watanabe YatB C, et al. Coffee, green tea, black tea andngaiea
consumption and risk of mortality from cardiovasguldisease in Japanese men and women. Journal of
Epidemiology and Community Health. 2009:jech. 2009311.

[16]de Koning Gans JM, Uiterwaal CS, van der Schouw Bder JM, Grobbee DE, Verschuren WM, et al. Tea
and coffee consumption and cardiovascular morbiditg mortality. Arteriosclerosis, thrombosis, arasaular
biology. 2010;30(8):1665-71.

[17]1Di X, Yan J, Zhao Y, Zhang J, Shi Z, Chang Y, et latheanine protects the APP (Swedish mutation)
transgenic SH-SY5Y cell against glutamate-inducecitetoxicity via inhibition of the NMDA receptorgihway.
Neuroscience. 2010;168(3):778-86.

[18]Owen GN, Parnell H, De Bruin EA, Rycroft JA. Thentlmined effects of L-theanine and caffeine on cagmit
performance and mood. Nutritional neuroscience820004):193-8.

[19]Lambert JD, Sang S, Hong J, Yang CS. Anticanceraatidinflammatory effects of cysteine metabolitéghe
green tea polyphenol,(-)-epigallocatechin-3-galldtairnal of agricultural and food chemistry. 2@GB{18):10016-

9

[20] Mitrica R, Dumitru |, Ruta LL, Ofiteru AM, FarcasanC. The dual action of epigallocatechin gall&#&CG),
the main constituent of green tea, against thetel@es effects of visible light and singlet oxyggenerating
conditions as seen in yeast cells. Molecules. 20/(9):10355-69.

[21]Cabrera C, Artacho R, Giménez R. Beneficial effeftgreen tea—a review. Journal of the Americanége

of Nutrition. 2006;25(2):79-99.

[22]Chacko SM, Thambi PT, Kuttan R, Nishigaki |. Bengli effects of green tea: a literature review. rCiried.
2010;5(13):1-9.

[23]Kakuda T. Neuroprotective effects of theanine amsl preventive effects on cognitive dysfunction.
Pharmacological Research. 2011;64(2):162-8.

[24]Wang H, Wen Y, Du Y, Yan X, Guo H, Rycroft JA, dt Effects of catechin enriched green tea on body
composition. Obesity. 2010;18(4):773-9.

[25]Johnson R, Bryant S, Huntley AL. Green tea and rgea catechin extracts: an overview of the clinica
evidence. Maturitas. 2012;73(4):280-7.

[26]Brown A, Lane J, Holyoak C, Nicol B, Mayes A, Da@idHealth effects of green tea catechins in oveghiei
and obese men: a randomised controlled cross-gakrBritish journal of nutrition. 2011;106(12):88-9.
[27]Federico A, Tiso A, Loguercio C. A case of hepatatity caused by green tea. Free Radical Biologgt an
Medicine. 2007;43(3):474.

[28]Javaid A, Bonkovsky HL. Hepatotoxicity due to extismof Chinese green tea (Camellia sinensis): aigg
concern. Journal of hepatology. 2006;45(2):334-5.

[29]Lu K, Gray MA, Oliver C, Liley DT, Harrison BJ, Bmolomeusz CF, et al. The acute effects of L-thesum
comparison with alprazolam on anticipatory anxiéty humans. Human Psychopharmacology-Clinical and
Experimental. 2004;19(7):457-66.

[30]Kimura K, Ozeki M, Juneja LR, Ohira H. L-Theaniregluces psychological and physiological stress resgso
Biological psychology. 2007;74(1):39-45.

[31]Siamwala JH, Dias PM, Majumder S, Joshi MK, Sink&, Banerjee G, et al. L-Theanine promotes nitric
oxide production in endothelial cells through eN@Bosphorylation. The Journal of nutritional biochsmy.
2013;24(3):595-605.

[32]Wise LE, Premaratne ID, Gamage TF, Lichtman AH, ggLD, Harris LS, et al. L-theanine attenuates
abstinence signs in morphine-dependent rhesus misrdad elicits anxiolytic-like activity in mice. Bimacology
Biochemistry and Behavior. 2012;103(2):245-52.

[33]Heiss ML, Heiss RJ. The story of tea: a culturatdiy and drinking guide: Random House LLC; 2007.

[34] Sedighinejad A, Nabi BN, Haghighi M, Biazar G, In@lab V, Rimaz S, et al. Comparison of the Effeafts
Low-Dose Midazolam, Magnesium Sulfate, Remifentamtl Low-Dose Etomidate on Prevention of Etomidate-
Induced Myoclonus in Orthopedic Surgeries. Anestbegy and pain medicine. 2016;6(2).

[35] Sedighinejad A, Nabi BN, Haghighi M, Imantalab Vadhdi S, Sayar RE, et al. Propofol is effectiveeépress
fentanyl-induced cough during induction of anesthe&nesthesiology and pain medicine. 2013;2(4):370

[36] Sedighinejad A, Imantalab V, Mirmansouri A, JouryalM, Kanani G, Sheikhani NN, et al. Effects of Lew
dose Selenium on the Inflammatory Response in GoyoArtery Bypass Graft Surgery: A Clinical Tridtanian
Red Crescent Medical Journal. 2016 (In Press).

[37]Sedighinejad A, Haghighi M, Nabi BN, RahimzadehMArbolook A, Mardani-Kivi M, et al. Magnesium
sulfate and sufentanil for patient-controlled aealg in orthopedic surgery. Anesthesiology and pa@dicine.
2014;4(1).

582



Alia Saberi et al Int J Med Res Health Sci. 2016, 5(7S):576-583

[38]Farzi F, Nabi BN, Mirmansouri A, Fakoor F, Roshafy, Biazar G, et al. Postoperative Pain After Abdoahi
Hysterectomy: A Randomized, Double-Blind, ContrdllErial Comparing the Effects of Tramadol and Gadvdin
as Premedication. Anesthesiology and pain medi@d&6;6(1).

[39] Nabi BN, Sedighinejad A, Haghighi M, Biazar G, Hash M, Haddadi S, et al. Comparison of Transcutaseo
Electrical Nerve Stimulation and Pulsed RadiofreguyeSympathectomy for Treating Painful Diabetic Ngathy.
Anesthesiology and pain medicine. 2015;5(5).

[40]Myles PS, Troedel S, Boquest M, Reeves M. The psimal analog scale: is it linear or nonlinear? gthesia
& Analgesia. 1999;89(6):1517.

[41]Spielberger CD. Statérait anxiety inventory: Wiley Online Library; 2010

[42]Tilton S. Review of the state-trait anxiety invemt¢STAI). News Notes. 2008;48(2):1-3.

[43]Sadeghi R, Heidarnia MA, Tafreshi MZ, Rassouli M08 H. The Reasons for Using Acupuncture for Pain
Relief. Iranian Red Crescent Medical Journal. 206(8).

[44]Rebhorn C, Breimhorst M, Buniatyan D, Vogel C, Btk F, Eberle T. The efficacy of acupuncture imrtaun
pain models: a randomized, controlled, double-l@ahdtudy. PAIN®. 2012;153(9):1852-62

583



