
 Online International Conference on Life Sciences (OICLS-20) 

 December 19-20, 2020 

Conference Book  
ISBN 978-600-98459-6-5 

 

 

1 

 

 
Humulus Lupulus: Is Its Antinociceptive Effect Through 

Opioidergic System? 

Behrooz Khakpour Taleghani 

Department of Physiology, School of Medicine, Guilan University of Medical Sciences, Rasht, 

Iran (Email:khakpour_b@yahoo.com) 

 

Abstract 

Background and Aim: Pain is a major cause of suffering, discomfort, and disability in human 

society. Most pain medications have side effects, nowadays, it seems essential to find new 

analgesics with fewer side effects. The aim of this study was to evaluate the analgesic effect of 

Humulus lupulus (Hops) leaf extract on pain in mice. 

Materials and Methods: In this experimental study, male NMRI mice were divided into 9 

groups, of 7 in each: control (saline), positive control (morphine), Hops extract groups (5, 7.5, 

10, 25, 50, and 100 mg/kg), and naloxone + Hops group. The results were analyzed using one-

way ANOVA followed by post hoc Tukey`s test. 
Results: The pain was significantly reduced in both acute and chronic phases by the Hops 

extract  (10, 25, 50, and 100 mg/kg) (P< 0.001). In both phases, naloxone reduced the 

antinociceptive effect of the extract (P< 0.001).  

Conclusion: The intraperitoneal injection of hydro-alcoholic Hops leaf extract had shown an 

antinociceptive effect. The analgesic effect might involve the central and peripheral opioidergic 

system.  
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Introduction 
Pain is one of the most indispensable health problems in medicine, and every person feels it 

throughout his life. Pain is a symptom of the disease and a warning mechanism for tissue damage 

[1]. Pain information directed to the spinal cord by the Aδ and C fibers [2]. Pain signals are 

transmitted to the brain through the spinal cord by many different pathways [3]. Several 

neurotransmitters play a crucial role in pain transmission through the spinal cord. These 

neurotransmitters are divide into peptide and non-peptide mediators. Opioid peptides like 

endorphin and enkephalin. are found in the spinal cord horn [4]. Classical drugs for pain 

management are non-steroidal anti-inflammatory drugs (NSAIDs), and narcotics. Some side 

effects, such as digestive disorders, kidney damage, respiratory failure, and dependence, may 

occur with these medications [5]. Recently, due to the low cost, accepted effects, and low risk of 

herbal medicines, many studies focused on drugs used in traditional medicine [1]. Hops is the 

common name of Humulus lupulus L. plant from the cannabis family [6]. Different parts of this 

plant contain various chemicals, including alpha and beta acids, polyphenols and flavonoids, 

pharmaceutical components such as flavone derivatives, chalcones, and small molecules such as 

humulone, lupulone, isohumulones, and xanthohumol [7]-[10]. In traditional medicine, Hops is 

used to relieve symptoms of insomnia, excitability, restlessness, and headache [11],[12]. Due to 
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the analgesic and anti-inflammatory effects of Hops [9], the present study aimed to determine the 

anti-nociceptive activity of hydro-alcoholic leaf extract of Humulus lupulus on acute and chronic 

animal models of pain and elucidate the possible mechanism of it.  
 

Materials and Methods 
Extract Preparation 
Hops leaves were collected from a height of 58 meters above sea levels (Guilan, Iran). Then 

shaded and dried at 24-26 °C under natural conditions, for 7 days. For the preparation of hydro-

alcoholic extract, plant’s dried leaves (100 g) were macerated with 300 mL of EtOH: H2O (8:2) 

and extracted by Soxhlet extraction apparatus. The extract was dried by the oven apparatus at 40 

to 50 °C for 3 days and then used. 

Experimental animals 

In this experimental study, NMRI male mice with an average body weight of 25-35 g were used. 

The animals were maintained in standard conditions at room temperature 22±2°C and reverse 

light-dark cycle (12/12h) with food and water available ad libitum. The animals were allowed to 

adapt to the laboratory environment for at least 15 minutes before testing. In all stages of the 

experiment, the ethical principles regarding the experimental animals were fully observed. 

Study of optimum dosage and effective injection time  

In a preliminary study, intraperitoneal injection of different doses of Hops extract (5, 7.5, 10, 25, 

50, and 100 mg/kg) was performed. Then, a formalin test was performed and the dose-response 

and response time charts were evaluated. We selected the dose and time that gave the acceptable 

analgesic response. Among the used doses of extract, 10 mg/kg was selected as the effective 

dose (optimum dose). Also, Its potency was similar to morphine (2.5 mg/kg). The appropriate 

effective time was determined 30 minutes after use.  
Formalin Test 

Twenty (20) µl Formalin (1% v/v) was injected into the sub-plantar region of the left hind paw of 

the animals 30 minutes’ post herbal treatment. The duration of paw licking and biting was 

measured for 0–5 minutes (neurogenic phase) and 15–30 minutes (inflammatory phase) after 

formalin administration (16) 

Drug administration method  

 Formalin injection (i.p.) was performed 30 minutes after the injection of an optimum dose of 

Humulus lupulus extract. morphine (s.c.) was injected 15 minutes before starting of the test and 

naloxone (i.p.) was injected 15 minutes before extract injection.   

Statistical analysis 

The data normality were evaluated by the Shapiro test. The statistical significance of differences 

between groups was assessed with one-way ANOVA with Tukey post-test. Quantitative results 

were presented as the mean ± SEM. All data were analyzed using SPSS software version 22.       

P <0.05 was considered significant. 

Results   
Anti-nociceptive effect of hydro-alcoholic of Hops extract  

The obtained results showed that intraperitoneal injection of 10, 25, 50, 100 mg/kg doses of 

Hops extract could significantly decrease licking and biting time in all formalin test’s steps (P 
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<0.001) compared to the control group. However, 5.5 and 7.5 mg/kg doses of this extract only 

significantly reduced the pain in the second phase of the test (P <0.001) (Figure1). 
 

 

 
 

        

 

 

 

Figure 1. Effect of administration of different doses of Hops extract (i.p.) and morphine on pain in formalin test in Male 

Mice. All data were presented as the mean ± SEM. N =7 #P < 0.001 compared with NS, NS; normal saline, HL; Humulus 

lupulus 

 

The role of the opioidergic system in the anti-nociceptive effect of hydro-alcoholic Hops leaf 

extract 
Morphine (opioid receptor agonist) injection inhibited pain in both phases of the formalin test 

and significantly decreased licking and biting time in comparison with the control group             

(P <0.001). On the other hand, naloxone (opioid µ-receptor antagonist) could neutralize the 

analgesic effect of the extract in both phases of the test (P <0.001) and increased licking and 

biting time (Figure 2). 

 

 

 
 

 

 

 

 

 

 

Figure 2. The effect of administration of morphine (s.c.) and naloxone (i.p.) on pain in formalin test  in male Mice All data 

were presented as the mean ± SEM. N =7. *P < 0.001 compared with control, # P < 0.001 compared with Humulus lupulus 

extract, NS; normal saline, HL-10; Humulus lupulus extract 10 mg/kg, NLX; naloxone. 
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Discussion 
In this study, hydroalcoholic extract of Hops leaves is investigating for their antinociceptive 

effects. In this regard, a chemical animal model of pain, the formalin test was used for evaluating 

both acute and chronic pain simultaneously.The Opioidergic system was investigated to 

determine the possible mechanism involved in the antinociceptive effect of the extract. 

Based on results, intraperitoneal injection of Hops leaf extract reduced the pain perception in 

both phases of the formalin test. It appears that hops extract, due to containing compounds such 

as alpha and beta acids, polyphenols, and flavonoids, pharmaceutical components including 

flavone derivatives, chalcones, and small molecules such as humulone, lupulin, isohumulones 

and xanthohumol can exert an antinociceptive effect in the formalin test [9],[12].  

To investigate the role of the opioid system in the antinociceptive effect of hops extract, 

morphine and naloxone were used as an agonist and antagonist of opioid receptors. Morphine 

could significantly reduce the pain in both phases of the formalin test. On the other hand, 

naloxone inhibited the antinociceptive effect of the extract in both acute and chronic phases. It 

seems that the antinociceptive effect of the plant is throughout the blocking of the central and 

peripheral pain pathways.  Direct stimulation of pain receptors is associated with the first phase 

of pain in the formalin test is also called non-inflammatory pain. The second phase, or 

inflammatory pain, is characterized by localized inflammation and the release of inflammatory 

mediators including bradykinin, histamine, substance P, and prostaglandins [13]. The analgesic 

effect of the Hops seems to have been achieved by blocking the central and peripheral pain 

pathways. Opioids inhibit presynaptic and postsynaptic pain input fibers of both type Aδ and C 

[14].  Opioids released from interneurons can reduce the release of substance P, thus weakening 

the pain message as it enters the central nervous system [15]. Peripheral opioid receptors are 

located exclusively on primary afferent neurons [16].  Numerous studies have shown that the 

environmental analgesic effects of exogenous opioids increase under inflammatory conditions, 

and one possible mechanism for this is the upregulation of peripheral receptors [17],[18]. Thus, it 

is possible that at least part of the analgesic effects of this plant is due to opioidergic 

mechanisms. 

 

Conclusion 

The antinociceptive effect of Hops extract on both phases of the formalin test confirms the 

analgesic property of this plant and the analgesic mechanism may be through the opioidergic 

system. Further studies are suggest to identify the molecular mechanisms of neurotransmitter 

behavior during treatment with Hoops. 
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