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Background: Opioid dependence is a significant and widespread issue in the realm of 

treatment. The interest in using low-side-effect medications, such as herbal remedies, has 
grown as a viable option for addressing dependence, making it a critical focus of research 

globally. We aimed to investigate the effects of the aqueous extract of Afghan Hibiscus 

sabdariffa L. on withdrawal symptoms in morphine dependent rats. 
Methods: Thirty male Sprague-Dawley rats were categorized into five groups: Vehicle, 

Morphine, and three H. sabdariffa L. extract groups. Morphine dependence was induced 

through subcutaneous injections of morphine hydrochloride over seven consecutive days. 
The H. sabdariffa  L. extract was administrated orally at the doses of 75, 100, and 150 mg/kg 

concurrently with morphine. On the seventh day, two hours after the final morphine dose, 
naloxone was administered, and withdrawal signs were monitored for 30 min.  

Results: Administering the aqueous extract of Afghan H. sabdariffa L. significantly reduced 

the occurrence of ptosis and chewing behaviors associated with withdrawal in morphine-
dependent rats (P<0.05). 

Conclusion: The aqueous extract of Afghan H. sabdariffa L. holds promise as an effective 
treatment for alleviating withdrawal symptoms in morphine-dependent rats. 

 

Keywords: Hibiscus sabdariffa L., Opioid addiction, Morphine dependence, Withdrawal 
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Introduction  
 

Morphine, an opioid derived from opium, is 

primarily used for its potent analgesic and 

sedative properties in managing severe pain. 

It is particularly effective in treating 

moderate to severe cancer pain. The WHO 

recognizes it as a strong opioid for cases 

where non-opioids and weaker opioids fail to 

provide relief (1). Morphine's effectiveness is 

attributed to its ability to bind to specific 

opioid receptors in the central nervous 

system, leading to pain relief. However, its 

use is often complicated by the development 

of tolerance and dependence, which can 

occur with prolonged administration (2, 3). 

Morphine can induce neuroinflammation in 

the central nervous system (CNS), associated 

with reduced analgesic efficacy and 

increased tolerance, dependence, and the 

rewarding effects linked to substance abuse 

(4-6). Currently, various chemical agents, 
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such as methadone, are used to manage 

symptoms in individuals with substance use 

disorders. However, many patients do not 

respond effectively to these medications and 

may experience adverse side effects, leading 

to increased interest in herbal remedies as 

alternative treatments (7, 8).  

This area of research is gaining traction 

globally due to the potential of plants to serve 

as effective phytochemical agents for treating 

various conditions (9). Among these plants, 

Hibiscus sabdariffa L., a member of the 

Malvaceae family, is recognized for its 

numerous health benefits. It contains a 

variety of bioactive compounds, including 

flavonoids, alkaloids, and phenolic acids, 

which contribute to its medicinal properties 

(10). H. sabdariffa exhibits anti-

inflammatory, antioxidant, and 

neuroprotective effects, making it a 

promising candidate for managing various 

health issues, including those related to 

substance dependence (11, 12). Recent 

pharmacological research has increasingly 

focused on the potential benefits of utilizing 

the calyces of H. sabdariffa . The primary 

therapeutic compounds in this plant include 

polysaccharides, organic acids, and 

flavonoids, particularly anthocyanins (11, 

13). Extracts from the dried calyces are rich 

in various chemical substances such as 

organic acids, phytosterols, polyphenols, and 

antioxidants, which may help reduce the risk 

of degenerative diseases (10). H. sabdariffa 

is utilized in pharmaceuticals, culinary 

applications, and cosmetics, and is employed 

in treating neurological disorders, 

cardiovascular diseases, obesity, and blood 

pressure regulation (14). According to the 

WHO, over 80% of the global population 

relies on medicinal plants, with Afghanistan 

being home to over 5,000 plant species, 

including many with medicinal properties 

(15).  

We aimed to explore the effects of the 

aqueous extract of Afghan H. sabdariffa on 

morphine withdrawal signs in rats. 

 

Materials and Methods 
 

Animals 

In this experimental study, 30 male Sprague-

Dawley rats, each weighing between 150 and 

200 gr, were randomly selected from the 

Research and Technology Center at Khatam 

Al-Nabieen University. The rats were housed 

in standard Plexiglass cages, ensuring they 

had unrestricted access to food and water. 

They were maintained in a controlled 

environment with a stable room temperature 

of 23±2 °C and a 12-hour light/dark cycle. To 

monitor their health, daily weight 

measurements were taken, allowing for 

adjustments to the injection solution based on 

the animals' weight fluctuations.  

The study received approval from the Ethics 

Committee of the Research and Technology 

Center at Khatam Al-Nabieen University. 

 

Extraction 

Calyces of H. sabdariffa were collected from 

the Shigal and Sheltan districts of Kunar 

Province, Afghanistan. The plant material 

was then dried in a laboratory setting and 

ground into a powder at the Research and 

Technology Center, Khatam Al-Nabieen 

University. Thirty gr of H. sabdariffa  calyces 

were carefully brewed in 200 ml of boiled 

water to create an infusion. This brewing 

process allowed the calyces to steep in the hot 

water for 30 min, facilitating the extraction of 

the plant's beneficial compounds into the 

liquid. Following the steeping period, the 

mixture was filtered to remove the solid 

remnants of the calyces, resulting in a clear 

liquid extract. To concentrate the extract 

further, the filtered solution was subjected to 

evaporation, which removed the water 

content and left behind a dark red powder. 
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The resulting extract was then stored at a 

temperature of 4 °C (16). 

 

Experimental Groups 

The rats were randomly assigned to five 

distinct groups, with each group containing 

ten animals (n=10). Group 1 (Treat 1) served 

as the control group and consisted of saline-

treated rats, administered a saline solution to 

evaluate the baseline behavioral responses 

without any pharmacological intervention. 

Group 2 (Treat 2) included rats that were 

treated with morphine to induce a state of 

dependence, followed by the administration 

of naloxone, an opioid antagonist, to assess 

the signs of morphine withdrawal. Groups 3 

to 5 were specifically designed to investigate 

the effects of H. sabdariffa extract on 

morphine withdrawal. These groups received 

the extract at three different dosages: 75 

mg/kg for Group 3, 100 mg/kg for Group 4, 

and 150 mg/kg for Group 5 (Treat 3-5). The 

extract was administered orally in 

conjunction with morphine to determine 

whether it could mitigate withdrawal 

symptoms associated with morphine 

dependence. 

 

Induction of Morphine Dependence 

Morphine dependence was induced in the 

experimental rats through a carefully 

controlled regimen of subcutaneous 

injections. Initially, the rats received 

morphine at escalating doses of 2.5 mg/kg for 

the first two injections, followed by 5 mg/kg, 

10 mg/kg, 20 mg/kg, and finally 40 mg/kg 

(17). This dosing schedule was administered 

twice daily over a period of six consecutive 

days. The gradual increase in dosage was 

designed to mimic the process of developing 

tolerance and dependence, which often 

occurs in clinical settings with chronic opioid 

use. On the seventh day, the animals received 

a single higher dose of 50 mg/kg of morphine 

(17), a strategy employed to precipitate 

withdrawal symptoms and confirm the 

establishment of dependence. 

 

Induction and monitoring of morphine-

withdrawal signs  

Withdrawal syndrome in the rats was 

precipitated by administering a single 

intraperitoneal (IP) injection of naloxone at a 

dose of 3 mg/kg (17). This injection was 

timed to occur two hours after the final 

morphine administration, a critical interval 

that allowed for the accumulation of 

morphine in the system and increased the 

likelihood of observable withdrawal 

symptoms. Following the naloxone injection, 

each rat was placed individually in a glass 

cylinder that measured 30 cm in diameter and 

40 cm in height. This environment was 

chosen to facilitate clear observation of the 

rats as they exhibited withdrawal signs. The 

use of a transparent cylinder allowed 

researchers to closely monitor and record the 

animals' behaviors without any external 

distractions that could influence their 

responses. The observation period lasted for 

30 min, during which trained observers 

meticulously noted the presence and severity 

of withdrawal signs displayed by each rat. 

These signs included behaviors such as 

jumping, rearing, shaking, and other physical 

manifestations associated with opioid 

withdrawal. To quantify these observations, 

the signs were scored using Maldonado's 

modified method, a standardized approach 

for assessing withdrawal symptoms in animal 

models (18). This scoring system assigns 

specific point values to individual symptoms 

based on their severity and frequency, 

enabling a comprehensive assessment of the 

overall withdrawal experience (Figure 1).
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Figure 1: Presents the study timeline that highlights the essential phases and key events throughout the 

research process. 

 

Statistical Analysis 

Statistical analyses were performed using 

GraphPad Prism software. To evaluate the 

morphine withdrawal signs across the various 

experimental groups, the Kruskal-Wallis test 

was employed, as it is well suited for non-

normally distributed data. For multiple 

comparisons among the groups, the One-

Way ANOVA test was utilized, allowing for 

a comprehensive assessment of differences in 

means. A P-value of less than 0.05 was 

considered statistically significant. 

 

Results  
 

The administration of morphine resulted in 

the development of significant withdrawal 

signs in the rats following an IP injection of 

naloxone hydrochloride at a dosage of 3 

mg/kg. Statistical analysis revealed a notable 

difference in the frequency of withdrawal 

behaviors when comparing the morphine-

treated groups to the control group. 

Specifically, behaviors such as ptosis, 

chewing, rearing, teeth chattering, and 

grooming were significantly more 

pronounced in the morphine-treated groups 

(P<0.001). Among the treatment groups, the 

administration of a 150 mg/kg dose of H. 

sabdariffa extract resulted in a significant 

reduction in the frequency of certain 

withdrawal signs. Notably, the occurrence of 

ptosis was decreased (P<0.01), as well as 

chewing behaviors (P<0.001), when 

compared to the morphine-only group. In 

contrast, the groups that received lower doses 

of the extract, specifically 75 mg/kg and 100 

mg/kg, did not show statistically significant 

differences in withdrawal signs compared to 

the morphine-only group (Table 1).
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Table 1: Effect of Aqueous Extract of Afghan Hibiscus sabdariffa L. on Naloxone-Induced Withdrawal 

Signs. 

 

Variable Ptosis Chewing Rearing Teeth 

Chattering 

Grooming 

Vehicle  1.83±0.40*** 0.00±0.00** 1.50±0.22** 0.00±0.00*** 0.83±0.3*** 

Morphine  1.83±0.40*** 0.00±0.00** 1.50±0.22** 0.00±0.00*** 0.83±0.3*** 

75mg/kg 

Extract 

3.83±0.40 7.83.±0.60 9.33±1.62 36.33±2.51 48.67±3.56 

100 mg/kg 

Extract 

4.16±0.40 4.50±0.34 6.33±0.84 39.00±3.73 38.00±1.73 

150 mg/kg 

Extract 

3.66±0.49 1.33±0.80 6.00±0.73 14.33±1.33*** 28.83±1.70*** 

Data are presented as mean ± SEM. Statistical significance is indicated as follows: **P < 0.01 and ***P < 

0.001 

 

Discussion  
 

Medicinal plants have been integral to human 

health for millennia, serving as a primary 

source of treatment for various ailments (19). 

Their role in addressing opioid dependency 

and alleviating withdrawal symptoms is 

increasingly recognized (20). In this study, 

we assessed the impact of the aqueous extract 

of Afghan H. sabdariffa on withdrawal signs 

in morphine dependent rats. Morphine 

administration leads to significant 

withdrawal symptoms in rats, as evidenced 

by the pronounced behaviors observed 

following naloxone-induced withdrawal.  

The increase in behaviors such as ptosis, 

chewing, rearing, teeth chattering, and 

grooming highlights the severity of morphine 

dependence and the physiological changes 

that occur during withdrawal. These findings 

are consistent with existing literature, which 

indicates that opioid withdrawal syndromes 

are characterized by a variety of behavioral 

and physiological manifestations, reflecting 

the complex nature of dependency and 

withdrawal mechanisms (21, 22). Morphine 

significantly contributes to oxidative stress 

by promoting the formation of free radicals 

and/or diminishing the activity of various 

components of the antioxidant system within 

target cells. Additionally, inducible and 

neuronal nitric oxide synthase (NOS) 

isoforms are implicated in morphine 

dependence and withdrawal symptoms. Signs 

of morphine dependence may be associated 

with nitric oxide produced by neuronal nitric 

oxide synthase (nNOS) (23).  

Importantly, the administration of H. 

sabdariffa extract demonstrated a notable 

therapeutic effect in mitigating withdrawal 

symptoms, particularly at the highest dose of 

150 mg/kg. The observed reductions in ptosis 

(P<0.01) and chewing behaviors (P<0.001) 

suggest that H. sabdariffa may possess 

pharmacological properties that alleviate the 

severity of withdrawal. This finding is 

particularly intriguing as it points to the 

potential of natural extracts as adjunct 

therapies in the management of opioid 

withdrawal. The lack of significant effects in 

the lower doses (75 mg/kg and 100 mg/kg) 

suggests a dose-dependent response, 

indicating that higher concentrations of H. 

sabdariffa are necessary to elicit a 

therapeutic effect. As of now, there is no 

existing evidence regarding the effects of H. 

sabdariffa . extract on withdrawal symptoms, 

making it impossible to compare the results 

of this study with previous research. 

Nevertheless, H. sabdariffa has traditionally 

been used to treat various conditions, 
including as a demulcent, sedative (24), 
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antioxidant (25), anti-inflammatory (26), and 

neuroprotective agent (27).  

The mechanisms by which H. sabdariffa may 

influence withdrawal symptoms are linked to 

its rich phytochemical composition, 

particularly flavonoids and anthocyanins (10). 

These compounds are known for their 

neuroprotective and anti-inflammatory 

properties (10), which could modulate 

neurotransmitter systems z (28, 29) involved 

in addiction and withdrawal (29). Such 

properties could explain the observed 

reduction in withdrawal signs, as they may 

help stabilize the neurochemical imbalances 

caused by opioid withdrawal. H. sabdariffa 

exhibits psychoactive properties, particularly 

sedative effects, as evidenced by various 

studies. The aqueous extract of H. sabdariffa 

has been shown to prolong significantly the 

duration of pentobarbital-induced sleep-in 

rats, comparable to the effects of diazepam. 

Additionally, it reduces exploratory behavior 

in mice, indicating a sedative action. 

Moreover, the extract significantly inhibits 

apomorphine-induced stereotypic behavior 

and reduces climbing behavior in mice, 

further supporting its sedative and potentially 

antipsychotic effects. The psychoactive 

substances present in H. sabdariffa  may 

modulate neurotransmitter systems involved 

in addiction and withdrawal, contributing to 

its traditional use as a sedative in various 

cultures (27).  

As mentioned, inflammatory processes and 

oxidative stress considerably increase during 

morphine withdrawal. Various medicinal 

plants, due to their anti-inflammatory and 

antioxidant properties, can alleviate 

withdrawal symptoms (30). Furthermore, H. 

sabdariffa and its constituents exhibit strong 

anti-inflammatory and antioxidant properties 

(26, 31). Therefore, the effect of the aqueous 

extract of H. sabdariffa on reducing 

withdrawal signs in morphine-dependent rats 

may also be attributed to its influence on 

inflammatory processes and oxidative stress. 

 

Conclusion  
 

The findings of this study not only reaffirm 

the significant impact of morphine on 

withdrawal behaviors but also highlight the 

potential of H. sabdariffa as a therapeutic 

agent for managing opioid withdrawal 

symptoms. Future research should focus on 

elucidating the specific mechanisms of action 

of H. sabdariffa and exploring its efficacy 

across different dosages and formulations. 

Additionally, clinical studies are needed to 

evaluate the translational potential of these 

findings, aiming to develop effective, natural 

interventions for individuals struggling with 

opioid dependence. 
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