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Abstract
Substance abuse is one of the problems that many 
countries are currently dealing with and it imposes 
several complications on our communities. The 
dopamine reward system is one of the regions of 
the brain that plays important roles in the pleasure 
and persistence of addiction. This review was con-
ducted to investigate the effects and action mecha-
nisms of medicinal plants on the dopaminergic review  
system in preventing substance abuse. The key 
words “dopamine*” in combination with “substance 
abuse”, “drug abuse”, “addiction” or “medicinal plant”, 
“herb*”, and “phyto*” were used to retrieve relevant  
publications indexed in the Institute for Scientific 
Information (ISI) and PubMed using the EndNote 
software. After examining the studies, we includ-
ed 23 of them in final analysis. Medicinal plants 
and their derivatives can exhibit anti-addiction ef-
fects in substance use disorders mainly through  
influencing dopamine receptors (D1 and D2). They 
can also serve as appropriate alternatives to drugs 
and to help treat relapse due to stimulating the 
dopamine reward system. Because substance abuse 
is multifactorial, it should be taken into account that 
phytotherapy alone cannot be effective in treating 
it but instead a combination of different therapies 
should be adopted to fight it.
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Introduction

Substance use disorders (SUDs) represent one of the 
problems that have engaged global communities in terms 
of both morbidity and mortality with stupendous costs on 
them (1). Substance abuse can lead to increased risk of 
chronic diseases, family breakdown, job loss, reduced 
longevity, crime and increased violence (2). The dopamine 
reward system of the brain is one of the most important 
mechanisms that arouses SUDs and prevents substance 
abuse withdrawal. In other words, stimulation of this 
system in the brain is misused and substance abuse 
occurs as an associated complication (3). Dopamine (DA) 
is considered one of the most important neurotransmitters 
in the dopamine reward system. The reward reinforcement 
circuitry modulates certain physiological and instinctive 
activities in humans including eating, water drinking, 
and sexual behaviors (4, 5). The disorders that involve 
the dopaminergic system impair cognitive functioning, 
and certain drugs are helpful to treat schizophrenia or 
attention deficit hyperactivity disorder (ADHD) in children 
(6), schizophrenia, Parkinson’s disease, bipolar disorder, 
and Huntington’s disease through targeting dopaminergic 
neurotransmission and its receptors (7-9).

Currently, despite the availability of several psychotherapies 
and behavioral therapies, chemical treatments for various 
disorders remain particularly important (10-16). Meanwhile, 
medicinal plants are being increasingly welcomed because 
of fewer side effects and lower costs (17-24). Medicinal 
plants can serve as effective treatments for different 
disorders and diseases (25-32). 

Given the physiological and psychological significance of 
DA, we conducted this review to identify and investigate 
the action mechanisms of medicinal plants and their 
derivatives on the dopamine reward system, to decrease 
SUDs.

Materials and Methods

The search terms of interest and Endnote software were 
used. The key words “dopamine*” in combination with 
“substance abuse”, “drug abuse”, “addiction” or “medicinal 
plant”, “herb*”, and “phyto*” were used to conduct this 
review. Relevant articles were retrieved from the databases 
Institute for Scientific Information (ISI) and PubMed. Then, 
the plants and the plant-based products that were effective 
on dopamine reward system in substance abuse were 
selected according to the comments of two colleagues. 
The articles included in this review were published 
between 2010-2017. The articles whose full text were not 
accessible, studies with non-positive effects, articles written 
in non-English languages and irrelevant to the purpose of 
this study were excluded after the authors’ agreement was 
achieved. Finally, 23 articles were included in the study.

Results

Plants and plant-based compounds can be used to treat 
SUDs through relatively similar mechanisms, mainly 
influencing dopamine receptors (Table 1 - next page).  

Controlling mental pressures contributes greatly to 
treating and preventing substance dependence. Choi 
et al. reported that the plant combination extract of 
Elsholtzia ciliata, Shinchim, Angelicae gigantis Radix, and 
Eugenia caryophyllata was helpful to reduce withdrawal 
complications through increasing dopamine function of 
the brain and affecting dopamine transporter (DAT) protein 
(50). An-jun-ning is the other herbal formulation that 
returns dopamine D2 receptor (D2R) and DAT to normal 
levels and decreases dopamine system with opioids in 
mice with addiction (51). In a study with alcoholic mice, 
the other herbal combination made up of Tianma (Rhizoma 
Gastrodiae), Gouteng (Ramulus Uncariae Rhynchophyllae 
cum Uncis), and Baishao (Radix Paeoniae Alba), called 
Pingan Fingan, was shown to decrease DA and glutamate 
(Glu), and a-aminobutyric acid (GABA) in the dopamine 
system of the brain and therefore can be effective in alcohol 
withdrawal (52). Kudzu is a Chinese herbal combination 
that can decrease the scores on Alcohol Use Disorders 
Identification Test in people with alcoholism due to daidzin 
(53). In two studies, patients with heroin addiction were 
administered with Jitai tablet. These studies showed that 
6-month treatment with Jitai tablet led to increase in striatal 
DAT availability and DAT (54,55). 

Medicinal plants exhibit anti-addiction properties through 
several mechanisms including physiological, biochemical, 
psychological, and transcendent mechanisms (56). Studies 
have also investigated the other aspects of this issue. A 
study showed that medicinal plants could decrease the 
unpleasant complications due to long-term substance 
abuse such as depression and anxiety and even be useful 
in treating these two psychiatric disorders (55). Herbal 
combinations cause increase in serotonin, DA (57), and 
dopamine transporters (55) and are therefore effective in 
treating anxiety, which is the other mechanism to decrease 
this complication. Medicinal plants can exert their effects in 
regulating the dopamine system of the brain and treating 
the associated diseases through important mechanisms 
such as influencing dopamine receptor antagonism (40).
Medicinal plants and their derivatives decrease 
oxidative stress in the body (58-60). They may can 
control neuroinflammation and decrease dopaminergic 
degeneration in the nervous system (61-65). It is important 
to determine the active doses of medicinal plants so 
that they can be effective in modulating and regulating 
dopamine. They should be usually consumed as balanced 
to cause as few side effects as possible (66). In addition, 
it should be taken into consideration that certain medicinal 
plants that contribute to increasing DAT levels and can 
decrease lactation, and therefore should be consumed 
cautiously and under physician’s supervision in lactation 
(67-70). 
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Table 1: Medicinal plants and phytochemicals effective on dopamine

It is also worth mentioning that relapse of substance abuse 
is a complex and multifactorial issue that is affected by 
certain factors such as inappropriate lifestyle, unhealthy diet, 
unhealthy social relationships, inadequate physical activity, 
and even the type of abused substance, and therefore various 
treatments may be required to prevent substance abuse 
relapse (71,72). Therefore, using medicinal plants alone 
cannot be sufficiently effective to treat the complications of 
substance abuse and a combination of different therapies 
such as chemical treatments and psychotherapies should be 

adopted to achieve the highest possible efficiency. Certain 
plants and their derivatives decrease withdrawal syndrome 
symptoms even through fighting the opioid system (66).  
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Conclusion

Medicinal plants and their derivatives can exhibit anti-
addiction effects in SUDs mainly through influencing D1 
and D2. They can also serve as appropriate alternatives 
to drugs and to help treat relapse due to stimulating the 
dopamine reward system. Although medicinal plants and 
their derivatives can help withdrawal from drugs and prevent 
substance abuse relapse through various mechanisms 
including physiological, biochemical, and psychological, 
it should be taken into account that phytotherapy alone 
cannot be effective in treating a complex disease such as 
substance abuse because they have mainly biologically 
therapeutic effects.

Acknowledgments
The authors would like to acknowledge the Research and 
Technology Deputy of Shahrekord University of Medical 
Sciences for funding this study.

References

1. Shinn AK, Greenfield SF. Topiramate in the treatment 
of substance-related disorders: a critical review of the 
literature. The Journal of clinical psychiatry. 2010;71(5):634-
48.
2. World Health Organization (WHO). WHO report on the 
global tobacco epidemic. Geneva: Author; 2008.
3. Diana M. The Dopamine Hypothesis of Drug Addiction 
and Its Potential Therapeutic Value. Frontiers in Psychiatry. 
2011;2:64.
4. Wise RA. Role of brain dopamine in food reward 
and reinforcement. Philosophical transactions of the 
Royal Society of London. Series B, Biological Sciences. 
2006;361(1471):1149-58.
5. Hull EM, Muschamp JW, Sato S. Dopamine and 
serotonin: influences on male sexual behavior. Physiology 
& Behavior. 2004;83(2):291-307.
6. Tay TL, Ronneberger O, Ryu S, Nitschke R, Driever 
W. Comprehensive catecholaminergic projectome 
analysis reveals single-neuron integration of zebrafish 
ascending and descending dopaminergic systems. Nature 
Communications. 2011;2:171.
7. Beaulieu JM, Gainetdinov RR. The physiology, signaling, 
and pharmacology of dopamine receptors. Pharmacological 
Reviews. 2011;63(1):182-217.
8. Beaulieu JM, Espinoza S, Gainetdinov RR. Dopamine 
receptors - IUPHAR Review 13. British Journal of 
Pharmacology. 2015;172(1):1-23.
9. Zhang G, Xiong N, Zhang Z, Liu L, Huang J, Yang J, et al. 
Effectiveness of traditional Chinese medicine as an adjunct 
therapy for Parkinson’s disease: a systematic review and 
meta-analysis. PloS One. 2015;10(3):e0118498.
10. Solati K. The Efficacy of mindfulness-based cognitive 
therapy on resilience among the wives of patients with 
schizophrenia. Journal of Clinical and Diagnostic Research. 
2017;11(4):VC01-VC3.
11. Dehkordi AH, Solati K. The effects of cognitive 
behavioral therapy and drug therapy on quality of life 
and symptoms of patients with irritable bowel syndrome. 

Journal of Advanced Pharmaceutical Technology & 
Research. 2017;8(2):67-72.
12. Shahbazi K, Solati K, Hasanpour-Dehkordi A. 
Comparison of hypnotherapy and standard medical 
treatment alone on quality of life in patients with irritable 
bowel syndrome: a randomized control trial. Journal of 
Clinical and Diagnostic Research. 2016;10(5):OC01-4.
13. Solati K, Ja’Farzadeh L, Hasanpour-Dehkordi A. The 
effect of stress management based on group cognitive-
behavioural therapy on marital satisfaction in infertile 
women. Journal of Clinical and Diagnostic Research. 
2016;10(7):VC01-VC3.
14. Hasanpour-Dehkordi A, Jivad N, Solati K. Effects of yoga 
on physiological indices, anxiety and social functioning in 
multiple sclerosis patients: A randomized trial. Journal of 
Clinical and Diagnostic Research. 2016;10(6):VC01-VC5.
15. Dehkordy SK, Gharamaleky SN. Effects of relaxation 
and citalopram on severity and frequency of the symptoms 
of irritable bowel syndrome with diarrhea predominance. 
Pakistan Journal of Medical Sciences. 2010;26(1):88-91.
16. Solati K, Hasanpour-Dehkordi A. Effectiveness of 
cognitive-behavioural stress management on self-efficacy 
and relapse of substance use disorders symptoms. Heroin 
Addiction and Related Clinical Problems. 2017;19(4):25-
34.
17. Rafieian-Kopaei M, Asgary S, Adelnia A, Setorki 
M, Khazaei M, Kazemi S, et al. The effects of cornelian 
cherry on atherosclerosis and atherogenic factors in 
hypercholesterolemic rabbits. Journal of Medicinal Plants 
Research. 2011;5(13):2670-6.
18. Bahmani M, Sarrafchi A, Shirzad H, Rafieian-Kopaei M. 
Autism: Pathophysiology and promising herbal remedies. 
Current Pharmaceutical Design. 2016;22(3):277-85.
19. Asadi-Samani M, Bahmani M, Rafieian-Kopaei M. 
The chemical composition, botanical characteristic and 
biological activities of Borago officinalis: a review. Asian 
Pacific Journal of Tropical Medicine. 2014;7:S22-S8.
20.    Mirhoseini M, Moradi MT, Asadi-Samani M. Traditionally 
used medicinal plants in the treatment of kidney stone: A 
review on ethnobotanical studies in iran. Ambient Science. 
2016;3(2):16-21.
21. Asadi-Samani M, Raeisi R, Heidari-Soureshjani S, 
Asadi-Samani F. A review for discovering hepatoprotective 
herbal drugs with least side effects on kidney. Journal of 
Nephropharmacology. 2017;6(2):38–48.	
22. Moradi B, Heidari-Soureshjani S, Asadi-Samani M, 
Yang Q, Saeedi-Boroujeni A. Efficacy and mechanisms 
of medicinal plants as immunotherapy in treatment of 
allergic rhinitis: A systematic review. Int J Pharm Sci Res. 
2017;8(5):1892-9.
23. Raeisi R, Heidari-Soureshjani S, Asadi-Samani M, 
Luther T. A systematic review of phytotherapies for newborn 
jaundice in Iran. Int J Pharm Sci Res. 2017;8(5):1953-8.
24. Asadi-Samani M, Bagheri N, Rafieian-Kopaei M, Shirzad 
H. Inhibition of Th1 and Th17 cells by medicinal plants 
and their derivatives: A systematic review. Phytotherapy 
Research. 2017; 31(8): 1128–1139.
25. Shabanian S, Khalili S, Lorigooini Z, Malekpour 
A, Heidari-Soureshjani S. The effect of vaginal cream 
containing ginger in users of clotrimazole vaginal cream on 
vaginal candidiasis. Journal of Advanced Pharmaceutical 



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10206 WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 10, DECEMBER 2017

RE VIE WS

Technology & Research. 2017;8(2):80-4.
26. Yavangi M. Use of Iranian medicinal plants effective on 
male fertility indices. Journal of Global Pharma Technology. 
2017;8(10):36-43.
27. Yavangi M. A Systematic review of iranian medicinal 
plants effective on female infertility. Journal of Global 
Pharma Technology. 2017;8(10):44-9.
28. Nikfarjam M, Bahmani M, Heidari-Soureshjani S. 
Phytotherapy for anxiety in Iran: A review of the most 
important anti-anxiety medicinal plants. Journal of Chemical 
and Pharmaceutical Sciences. 2016;9(3):1235-41.
29. Nikfarjam M, Bahmani M, Heidari-Soureshjani S. 
Phytotherapy for depression: A review of the most important 
medicinal plants of flora of Iran effective on depression. 
Journal of Chemical and Pharmaceutical Sciences. 
2016;9(3):1242-7.
30. Heidari-Soreshjani S, Asadi-Samani M, Yang Q, Saeedi-
Boroujeni A. Phytotherapy of nephrotoxicity-induced 
by cancer drugs: an updated review. J Nephropathol. 
2017;6(3):254-63.
31. Gholamian-Dehkordi N, Luther T, Asadi-Samani M, 
Mahmoudian-Sani MR. An overview on natural antioxidants 
for oxidative stress reduction in cancers; a systematic 
review. Immunopathologia Persa. 2017;3(2): e12.
32. Solati K, Heidari-Soureshjani S, Luther T, Asadi-Samani 
M. Iranian medicinal plants effective on sexual disorders: A 
systematic review. International journal of pharmaceutical 
sciences and research. 2017;8(6):2415-20.
33. Bracci A, Daza-Losada M, Aguilar M, De Feo V, Minarro 
J, Rodriguez-Arias M. A Methanol Extract of Brugmansia 
arborea Affects the Reinforcing and Motor Effects of 
Morphine and Cocaine in Mice. Evid-Based Compl Alt. 
2013.
34. Bansal P, Banerjee S. Effect of Withinia Somnifera 
and Shilajit on Alcohol Addiction in Mice. Pharmacognosy 
magazine. 2016;12(Suppl 2):S121-8.
35. Thongsaard W, Marsden C. Effect of Thunbergia 
laurifolia extract on extracellular dopamine level in rat 
nucleus accumbens. Journal of the Medical Association 
of Thailand = Chotmaihet thangphaet. 2013;96 Suppl 1:
S85-9.
36. Thongsaard W, Sangpayap R, Marsden C. Chronic 
effect of Thunbergia laurifolia extract and cocaine in rats 
using behavior model of addiction. Journal of the Medical 
Association of Thailand. 2015;98 Suppl 9:S48-52.
37. Ye M, Lee H, Bae H, Hahm DH, Lee HJ, Shim I. 
Paecilomycies japonica reduces repeated nicotine-induced 
neuronal and behavioral activation in rats. Bmc Complem 
Altern M. 2015;15.
38. Yun J, Jung YS. A Scutellaria baicalensis radix water 
extract inhibits morphine-induced conditioned place 
preference. Pharmaceutical biology. 2014;52(11):1382-7.
39. Lu P, Mamiya T, Lu L, Mouri A, Niwa M, Kim HC, et 
al. Silibinin attenuates cognitive deficits and decreases 
of dopamine and serotonin induced by repeated 
methamphetamine treatment. Behavioural brain research. 
2010;207(2):387-93.
40. Mantsch JR, Wisniewski S, Vranjkovic O, Peters C, 
Becker A, Valentine A, et al. Levo-tetrahydropalmatine 
attenuates cocaine self-administration under a 
progressive-ratio schedule and cocaine discrimination 

in rats. Pharmacology, biochemistry, and behavior. 
2010;97(2):310-6.
41. Su HL, Zhu J, Chen YJ, Zhao N, Han W, Dang YH, 
et al. Roles of levo-tetrahydropalmatine in modulating 
methamphetamine reward behavior. Physiology & 
behavior. 2013;118:195-200.
42. Faison SL, Schindler CW, Goldberg SR, Wang JB. l-
tetrahydropalmatine reduces nicotine self-administration 
and reinstatement in rats. BMC pharmacology & toxicology. 
2016;17(1):49.
43. Zhao N, Chen Y, Zhu J, Wang L, Cao G, Dang Y, et 
al. Levo-tetrahydropalmatine attenuates the development 
and expression of methamphetamine-induced locomotor 
sensitization and the accompanying activation of ERK in 
the nucleus accumbens and caudate putamen in mice. 
Neuroscience. 2014;258:101-10.
44. Yue K, Ma B, Ru Q, Chen L, Gan Y, Wang D, et al. The 
dopamine receptor antagonist levo-tetrahydropalmatine 
attenuates heroin self-administration and heroin-induced 
reinstatement in rats. Pharmacology, biochemistry, and 
behavior. 2012;102(1):1-5.
45. Janero DR, Makriyannis A. Terpenes and Lipids of 
the Endocannabinoid and Transient-Receptor-Potential-
Channel Biosignaling Systems. Acs Chem Neurosci. 
2014;5(11):1097-106.
46. Kim DH, Yang CH, Hwang M. Sauchinone blocks 
methamphetamine-induced hyperlocomotion and place 
preference in mice. Phytomedicine. 2013;20(12):1071-5.
47. Lee DYW, Liu J, Zhang S, Huang P, Liu-Chen LY. 
Asymmetric total synthesis of tetrahydroprotoberberine 
derivatives and evaluation of their binding affinities at 
dopamine receptors. Bioorganic & medicinal chemistry 
letters. 2017;27(6):1437-40.
48. Ma B, Yue K, Chen L, Tian X, Ru Q, Gan Y, et al. L-
stepholidine, a natural dopamine receptor D1 agonist 
and D2 antagonist, inhibits heroin-induced reinstatement. 
Neuroscience letters. 2014;559:67-71.
49. Yue K, Ma B, Chen L, Tian X, Ru Q, Gan Y, et al. L-
Stepholidine, a naturally occurring dopamine D1 receptor 
agonist and D2 receptor antagonist, attenuates heroin 
self-administration and cue-induced reinstatement in rats. 
Neuroreport. 2014;25(1):7-11.
50. Choi MS, Choi BS, Kim SH, Pak SC, Jang CH, Chin YW, 
et al. Essential Oils from the Medicinal Herbs Upregulate 
Dopamine Transporter in Rat Pheochromocytoma Cells. 
Journal of medicinal food. 2015;18(10):1112-20.
51. Gao JL, Tu SA, Liu J, Zhang JM, Huang Y, Han M, 
et al. An-jun-ning, a traditional herbal formula, attenuates 
spontaneous withdrawal symptoms via modulation of 
the dopamine system in morphine-dependent rats. BMC 
complementary and alternative medicine. 2014;14:308.
52. Jia L, Li Y, Hu X, Lin W, Wen D, Zhong S. Effect of 
Pingan Fang, a Traditional Chinese Medicine compound, on 
behavioral sensitization and conditioned place preference 
induced by ethanol in mice. Journal of traditional Chinese 
medicine = Chung i tsa chih ying wen pan. 2016;36(2):197-
204.
53. Kushner S, Han D, Oscar-Berman M, William Downs 
B, Madigan MA, Giordano J, et al. Declinol, a Complex 
Containing Kudzu, Bitter Herbs (Gentian, Tangerine 
Peel) and Bupleurum, Significantly Reduced Alcohol Use 



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 207WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 10, DECEMBER 2017

RE VIE WS

Disorders Identification Test (AUDIT) Scores in Moderate 
to Heavy Drinkers: A Pilot Study. Journal of addiction 
research & therapy. 2013;4(3).
54. Liu Y, Han M, Liu X, Deng Y, Li Y, Yuan J, et al. Dopamine 
transporter availability in heroin-dependent subjects and 
controls: longitudinal changes during abstinence and the 
effects of Jitai tablets treatment. Psychopharmacology. 
2013;230(2):235-44.
55. Xu S, Liu Y, Li Y, Deng Y, Huang Y, Yuan J, et al. 
Longitudinal changes of dopamine transporters in 
heroin users during abstinence. Psychopharmacology. 
2015;232(18):3391-401.
56. Liester MB, Prickett JI. Hypotheses Regarding the 
Mechanisms of Ayahuasca in the Treatment of Addictions. 
J Psychoactive Drugs. 2012;44(3):200-8.
57. Mizoguchi K, Tanaka Y, Tabira T. Anxiolytic effect of a 
herbal medicine, yokukansan, in aged rats: involvement 
of serotonergic and dopaminergic transmissions in 
the prefrontal cortex. Journal of ethnopharmacology. 
2010;127(1):70-6.
58. Ghatreh-Samani M, Esmaeili N, Soleimani M, Asadi-
Samani M, Ghatreh-Samani K, Shirzad H. Oxidative stress 
and age-related changes in T cells: is thalassemia a model 
of accelerated immune system aging? Central-European 
journal of immunology. 2016;41(1):116-24.
59. Heidarian E, Rafieian-Kopaei M. Protective effect of 
artichoke (Cynara scolymus) leaf extract against lead 
toxicity in rat. Pharmaceutical Biology. 2013;51(9):1104-9.
60. Rafieian-Kopaei M, Baradaran A, Rafieian M. Oxidative 
stress and the paradoxical effects of antioxidants. Journal 
of Research in Medical Sciences. 2013;18(7):628.
61. Renaud J, Nabavi SF, Daglia M, Nabavi SM, Martinoli 
MG. Epigallocatechin-3-Gallate, a promising molecule 
for parkinson’s disease? Rejuvenation Research. 
2015;18(3):257-69.
62. Doo AR, Kim SN, Park JY, Cho KH, Hong J, Eun-Kyung 
K, et al. Neuroprotective effects of an herbal medicine, Yi-
Gan San on MPP+/MPTP-induced cytotoxicity in vitro and 
in vivo. Journal of ethnopharmacology. 2010;131(2):433-
42.
63. Li XM, Ma HB, Ma ZQ, Li LF, Xu CL, Qu R, et al. 
Ameliorative and neuroprotective effect in MPTP model of 
Parkinson’s disease by Zhen-Wu-Tang (ZWT), a traditional 
Chinese medicine. Journal of ethnopharmacology. 
2010;130(1):19-27.
64. Liu Y, Chen HL, Yang G. Extract of Tripterygium 
wilfordii Hook F protect dopaminergic neurons against 
lipopolysaccharide-induced inflammatory damage. The 
American journal of Chinese medicine. 2010;38(4):801-
14.
65. Sapkota K, Kim S, Kim MK, Kim SJ. A detoxified 
extract of Rhus verniciflua Stokes upregulated the 
expression of BDNF and GDNF in the rat brain and the 
human dopaminergic cell line SH-SY5Y. Bioscience, 
biotechnology, and biochemistry. 2010;74(10):1997-2004.
66. Khazdair MR, Boskabady MH, Hosseini M, Rezaee 
R, A MT. The effects of Crocus sativus (saffron) and its 
constituents on nervous system: A review. Avicenna journal 
of phytomedicine. 2015;5(5):376-91.

67. Li MX, Liu H, Li Y, Wang F, Zhang PR, Zang P. Anti-
hyperprolactinemic effect of formula malt decoction, a 
chinese herbal cocktail. Tropical Journal of Pharmaceutical 
Research. 2015;14(2):263-9.
68. Wei Y, Wang X, Yu Z, Zhou W, Wang L, Qin F, et al. 
Efficacy and mechanism of action of yiru tiaojing granule 
against hyperprolactinemia In Vitro and In Vivo. Planta 
medica. 2015;81(14):1255-62.
69. Wei Y, La L, Wang L, Batey R, Wang C, Li Y. Paeoniflorin 
and liquiritin, two major constituents in Chinese herbal 
formulas used to treat hyperprolactinemia-associated 
disorders, inhibits prolactin secretion in prolactinoma cells 
by different mechanisms. Journal of ethnopharmacology. 
2017;204:36-44.
70. Wang X, Ma L, Zhang EJ, Zou JL, Guo H, Peng SW, 
et al. Water extract of fructus hordei germinatus shows 
antihyperprolactinemia activity via dopamine d2 receptor. 
Evidence-based complementary and alternative medicine 
: eCAM. 2014;2014:579054.
71. Range BP, Marlatt GA. [Cognitive-behavioral therapy 
for alcohol and drug use disorders]. Revista brasileira de 
psiquiatria (Sao Paulo, Brazil : 1999). 2008;30 Suppl 2:
s88-95.
72. Wells EA, Peterson PL, Gainey RR, Hawkins JD, 
Catalano RF. Outpatient treatment for cocaine abuse: a 
controlled comparison of relapse prevention and twelve-
step approaches. The American journal of drug and alcohol 
abuse. 1994;20(1):1-17.


