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ABSTRACT 
BACKGROUND AND OBJECTIVE: The side effects of synthetic analgesics in clinical use as well as patients’ 
growing interest in traditional medicine and natural products have drawn researchers’ attention to studying the 
effects of natural pain relievers and comparing them with chemical and synthetic drugs. Royal jelly, which is 
produced by bees to feed the queen bee, exerts anti-inflammatory effects through inhibiting the production of pre-
inflammatory cytokines by activated macrophages. This study aimed to compare the analgesic effects of morphine, 
aspirin and Royal Jelly as common painkillers. 
METHODS: In this experimental study, 36 male Wistar rats were randomly classified into six groups of 6. The 
negative control group received the normal Saline of 5 kg/ml, one positive control group received morphine 2.5 
mg/kg and the other received aspirin 300 mg/kg. The 3 treatment groups received Royal Jelly peritoneally with 
doses of 100, 200 and 400 mg/kg in single doses. Half an hour after the intraperitoneal injection, 50 micro liters of 
formalin 2.5% was subcutaneously injected into the bottom of the animals’ right paw and the analgesic effects 
were studied using the Formalin test. 
FINDINGS: Our findings indicate that as a dose-dependent analgesic, Royal Jelly is most effective at a dose of 
200 mg/kg. The grade of acute pain in the groups of Saline, aspirin, morphine and Royal Jelly (100, 200 and 400 
kg) was 2.61±0.09, 1.56±0.06, 1.05±0.14, 2.40±0.08, 1.65±0.04 and 1.53±0.05, respectively. The grade of chronic 
pain in the same groups was 2.34±0.09, 1.28±0.12, 0.33±0.12, 2.15±0.07, 1.21±0.03 and 1.12±0.05, respectively. 
The analgesic effect of royal jelly with the dosage of 200 kg/mg on acute pain was approximately equal to that of 
aspirin and less than that of morphine. However, Royal Jelly was less effective on chronic pain than morphine and 
it did not differ significantly with aspirin. 
CONCLUSION: Given the prominent analgesic, antioxidant and anti-inflammatory qualities of royal jelly, this 
natural substance could be prescribed as a non-invasive method to reduce and relieve pain appropriately and 
applicably. 
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Introduction 
Pain is the body's defense mechanism and it 

is sensed when a tissue is damaged. It will make 
the person react and try to remove the pain-
inducing factor. Pain is an alarm going off only 
under certain circumstances. For instance, when 
intense stimulation is perceived from the outside 
(perceptible pain), or when the internal organs of 
the body are in abnormal condition (1). Searching 
for new analgesic compounds in the world started 
in 1960. As of today, there are two major 
categories of analgesics: Opioid and non-
steroidal, anti-inflammatory drugs. 

Long-term use of opioids is likely to generate 
dependence and tolerance. Similarly, non-
steroidal, anti-inflammatory drugs can bring about 
undesirable changes like gastrointestinal 
discomfort in the form of nausea and diarrhea, 
occasional bleeding and ulcers and allergic 
reactions like angioedema, rash and 
bronchospasm. Other possible side effects of such 
drugs are headaches, vertigo, dizziness and 
tinnitus along with other hearing disorders (2, 3). 
For these reasons, researchers are constantly 
looking for replacement drugs with fewer side 
effects to reduce pain. Recently, special attention 
has been drawn to herbs and natural ingredients as 
pain relievers of high performance and less 
restrictive effects. It is regarded as a new, 
constructive approach in the field of analgesics. 

Several studies find the Formalin test to be the 
leading method of evaluation in case of acute and 
especially chronic pain. Acute pain is correlated 
with non-inflammatory pain (neurogenic) and it 
might enter the chronic phase due to the 
inflammation caused by the formalin injection. 
Subcutaneous formalin injection tends to inflict a 
biphasic pain one of the features of which is pain 
assessment. It is suspected that such 
neurotransmitters as substance P, bradykinin, 
serotonin and glutamate play a key role in the 
infliction of both acute and chronic pain caused 
by Formaldehyde (4). Royal Jelly is a milk-white 
substance of viscosity with a pungent odor. It is 

secreted by young worker bees and it is the main 
material the larvae in the hive live on. Royal jelly 
contains 15-12% protein, 12-10% carbohydrates, 
3-7% lipids, minerals and water-soluble B 
vitamins (5-7). Royal jelly has strong 
antimicrobial agents against bacteria and fungi (8, 
9). Furthermore, it is known to have remarkable 
healing effects on atherosclerosis, warts, diabetic 
foot ulcers and collagen (10-12). For another 
thing, the enzymatic hydrolysis mixture of royal 
jelly is proven to have exceptional antioxidant 
activities against reactive oxygen species like the 
superoxide anion and hydroxyl radicals (13, 14). 
Through inhibiting the production of cytokines by 
activated macrophages, royal jelly does anti-
inflammatory activities (15). Since the analgesic 
effects of royal jelly in the Formalin test have 
scarcely been studied, we intended to review the 
pain relieving properties of this substance using 
the Formalin test. 
 
 
Methods  

In this experimental study, we used Wistar 
male rats weighing 200±20 g. The animals were 
purchased from the Laboratory Animal Center of 
Medical University of Jundishapur, Ahvaz, Iran. 
They were kept in polycarbonate cages at 20±2 
°C within a cycle of 12 hours of light and 12 
hours of darkness. The animals were provided 
with tap water and sufficient compact food. The 
royal jelly for the experiment was obtained from 
the beekeepers of Ardebil region and it was 
converted into the lyophilized form using the 
Freeze Dryer machine. Afterwards, the dried 
product was preserved in a dark glass container in 
a cool and dry place. The animals were randomly 
divided into six groups of 6 rats that are as 
follows: 
1. The negative control group received Saline 
(5ml/kg); 2. The positive control group 1 received 
morphine (2.5 mg/kg) (16); 3. The positive control 
group 2 received aspirin (300 mg/kg) (17); 4. 
Treatment group 1 received royal jelly (100mg/kg); 5. 
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Treatment group 2 received royal jelly (200mg/kg); 6. 
Treatment group 3 received royal jelly (400mg/kg) 

According to the pilots done before starting 
the work and the conducted dose-response 
surveys, the minimum effective dose of the 
lyophilized royal jelly that could be responsive to 
the pain caused by the formalin was calculated as 
much as 100 mg/kg. The other two treatment 
groups received multiple doses of the calculated 
basis. Saline was used as solvent in order to 
prepare a solution for the injection of morphine, 
aspirin and royal jelly at the desired 
concentration.  

About half an hour after the intrapritoneal 
injection of the desired compound to the groups, 
50 micro liters of formalin 2.5% was 
subcutaneously injected into the bottom of the 
animals’ right paw. Afterwards, the rats were 
immediately placed into the containers with 
transparent walls and were carefully graded. If the 
animal could walk without any difficulty and the 
injected foot was able to carry his weight well, the 
animal was proven to have no pain and the score 
was zero. If the animal could not put the injected 
foot on the glass easily and tried to place his 
weight on the other foot, it was decided that he 
was feeling pain and the score was 1.  

If the animal could not place the injected foot 
on a surface and tried to place his entire weight on 
the other foot, the score was 2. Finally, if the rat 
kept licking, shaking or biting the injected foot 
continuously, the score was 3 (18). The numbers 
of these quantitative data were counted as 12 five-
minute blocks and it was recorded within each 
time period based on the pain score. Data 
registration continued for 60 minutes after the 
formalin injection. The following formula was 
applied for calculating the mean pain score in 
each block: 

 
Pain score= 0T0+1T1+2T2+3T3/300 

 
In the calculation of the mean pain scores, T0, 

T1, T2 and T3 are the number of every 15-second 

intervals during which the rat shows the behaviors 
of zero, 1, 2 and 3, respectively over a period of 
five minutes. In all the groups, the acute phase of 
pain was considered between zero and 5 minutes 
while the chronic phase accounted for 16 to 60 
minutes. The Kruskal-Wallis test was used for the 
statistical analysis of the obtained results between 
the control and the experimental groups and 
p<0/05 was considered significant. 
 
 
Results 

In comparison with the Saline group, the royal 
jelly doses of 200 and 400 mg/kg significantly 
reduced the pain response scores during the first 
and second phase of the Formalin test (p<0.05). 
The acute pain scores in the groups of Saline, 
aspirin, morphine and royal jelly 100, 200 and 
400 mg/kg were 2.61±0.09, 1.56±0.06, 1.05±0.14, 
2.40±0.08, 1.65±0.04 and 1.53±0.05, 
respectively. On the other hand, the chronic pain 
scores were 2.34±0.09, 0.12±1.28, 0.33±0.12, 
2.15±0.07, 1.21±0.03 and 1.12±0.05, 
respectively. Since no significant differences were 
observed between the dosages of 200 and 400 
mg/kg, the former was selected as the most 
effective (fig 1). 

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Comparison of analgesic effects of 
different doses of royal jelly intrapritoneally 
injected to Saline group (pain phase I and II)  
*Difference with Saline group is significant (p<0.05) 
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The pain response score in the group 
receiving 100 mg/kg of royal jelly was lower than 
the Saline group at all times. However, the 
decrease was statistically significant only at 
minute 20 and 25 after the injection (p<0.05). On 
the other hand, compared with 100 mg/kg, doses 
of 200 and 400 mg/kg of royal jelly significantly 
reduced the pain response score during both the 
first and the second phase of the Formalin test (fig 
2 and 3).  

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Comparison of analgesic effects of 
different doses of royal jelly intrapritoneally 
injected to positive control groups (morphine and 
aspirin) with normal Saline group (phase I – time 0 
to 5 minutes) 
*Difference with Saline group is significant (p<0.05) 

 

 
 
 
 
 
 
 
 

 
Figure 3. Comparison of analgesic effects of 
different doses of royal jelly intrapritoneally 
injected to positive control groups (morphine and 
aspirin) with normal Saline group (phase II – time 
15 to 60 minutes) 
*Difference with Saline group is significant (p<0.05) 

Furthermore, it was found that analgesically, 
200 mg/kg of royal jelly was less effective than 
morphine during the first phase while it was 
equally effective as aspirin (fig 4). There were no 
significant differences in the analgesic effects of 
the royal jelly-receiving group (200 mg/kg) and 
the aspirin-receiving group in the first phase. 

 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 4. Analgesic comparison of the most 
effective dose of royal jelly (200 mg/kg) with 
positive control groups (morphine and aspirin) 
(phase I and II) 
* Difference with morphine is significant (p<0.05). 

 
 

Discussion 
In the present study, royal jelly at doses of 

200 and 400 mg/kg exerted noticeable analgesic 
effects similar to aspirin during the acute and 
chronic phases of pain. Through inhibiting the 
production of pro-inflammatory cytokines by 
activated macrophages, royal jelly does anti-
inflammatory activities (19). Such anti-
inflammatory properties could explain the impact 
of royal jelly on the latency as well as its ability 
to reduce the pain scores in the current study. As 
the major structural components of cell 
membranes, fats and proteins might be damaged 
by free radicals and lose their integrity giving rise 
to the production of inflammatory cytokines 
which are a major cause of pain (20). In a study 
conducted by Bincoletto and colleagues (2005), 
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royal jelly was discovered to strengthen the 
body’s immune system as well as heighten the 
survival rate. It is suspected that increased 
survival rate in their study might have been a 
result of increased Prostaglandin E2 after 
treatment (21).  

Furthermore, AMP N-Oxide is a natural 
substance specifically found in royal jelly. It is 
capable of preventing the proliferation of PC12 
cells and hindering the destruction of neurons 
eventually causing the pain to recede (13, 22). In 
a study conducted in Russia on patients with 
gastric ulcer, it was revealed that administrating 
100 mg/kg of royal jelly on a daily basis could 
improve the quality of life and reduce the pain in 
the subjects (23).  

By contrast, this amount (100 mg/kg) of 
single, intrapritoneal dose of royal jelly did not 
appear to have any noticeable analgesic effects in 
our experiment. Moreover, there were no 
significant differences with the normal Saline. 
The mechanism of pain in people with stomach 
ulcers is probably a direct result of the reduced 
production of pro-inflammatory cytokines and an 
increase in the Prostaglandin E2 (24). In addition, 
recent research has it that such fatty acids as 
Dihydroxy-decanoic acid which are isolated from 
royal jelly could help T cells to modulate the 
immune response in rats by reducing the 
production of IL-2 and increasing the production 
of IL-10 (25).  

In animal studies, it has been indicated that 
through inhibiting oxidative stress and improving 
ATP, royal jelly is capable of enhancing 
antioxidant effects as well as improving the 
Hyperinsulinemia and insulin resistance (26). The 
antioxidant activity of royal jelly becomes 
possible by its connecting to free radicals like free 
oxygen and ionic superoxide dismutase and 
neutralizing them (27).  

The Formalin test has been established as the 
standard test for measuring the response to pain-
inducing stimuli. Regarding the prominent 
analgesic, antioxidant and anti-inflammatory 

properties of royal jelly, prescribing this natural 
substance as a non-invasive method could help 
relieve pain appropriately and applicably. 
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