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Abstract 

 
Objective: The healing effects of two different dilutions (5 & 100%) of N-Chromosome Royal Jelly and 

ANGIPARS ointment were investigated and measured on experimental injuries in streptozotocin (STZ)-

induced diabetic rats. This study investigated the healing effects of 2 different N Chromosome Royal Jelly 

dilutions on injuries of STZ-induced diabetic rats. 

Materials and Methods: For diabetes induction, male Wistar rats received STZ (55 mg/kg) 

intraperitoneally and plasma glucose level measurement after 72 hours demonstrated diabetes induction. Rats 

were randomly divided into 5 groups of 6 members and one square centimeter (cm
2
) wound was surgically 

induced in the dorsal region of each rat. The test groups were treated with ANGIPARS, undiluted royal jelly N 

chromosome, and royal jelly N chromosome 5% separately. The control groups were including non-diabetic 

and untreated diabetic rats.  

Results: The findings indicate a significant acceleration in wound healing of the diabetic rats treated by 

ANGIPARS ointment or royal jelly N chromosomes 5%. RJ also shortened the healing period of desquamated 

skin lesions. Thus, RJ possesses an anti-inflammatory action and is able to augment wound healing, but does 

not have an insulin-like action in streptozotocin-diabetic rats. 

Conclusion: Regarding the mentioned findings, royal jelly as a natural product may play an effective role in 

treating chronic wounds in mice, which makes it a proper candidate for use in human wound repair. 

Nonetheless, it seems that determination of the suitable dilution of this compound will result in better effects, 

thus more studies are recommended. 

Keywords: Diabetes mellitus, Wound healing, Natural products, Drug effects 
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Introduction 
 

iabetes mellitus (DM) is a metabolic 

disorder that is caused by abnormal 

carbohydrate metabolism due to 

defects in insulin secretion, insulin action, or 

both (1,2). Insulin deficiency in turn leads to 

hyperglycaemia causing disturbances in 

carbohydrates, fat, and protein metabolism 

(3,4). Diabetic patients mostly experience foot 

ulceration problems due to blood vessel and 

nerve damage (5-7). In diabetic patients who 

suffer from foot ulcer, normal healing fails to 

progress thus the lesions change into chronic 

wound rapidly (8). According to worldwide 

notice on natural products and traditional 

remedies, studies on honey have increased 

since 2007 (9,10). In-vivo, in-vitro, and also 

clinical studies claimed that treatments 

inclusively containing honey or combined with 

herbal ointments or any related chemical 

compound are efficient in ameliorating leisure 

healing phases (11). Royal jelly (RJ) is a 

secretion product of the cephalic glands of 

nurse bees and serves as the most important 

part of honeybee larvae diet and plays a main 

role in caste differentiation (12,13). The major 

nutrients of RJ are amino acids, vitamins, and 

minerals. The RJ enjoys various biological 

activities like hypotensive effect, insulin like 

action, anti-bacterial and anti-tumor effects as 

well (14). N-chromosome RJ, the commercial 

product of a Canadian company Caspian 

Apiaries
TM

, is a unique RJ produced by nurse 

bees for queen cells that have drone larvae 

grafted into them. In another word, N-

chromosome RJ is a mixture of RJ and 

workers jelly which has significant peptic 

ulcer healing features (15).  

On the other side, Semelil (ANGIPARS
TM

) 

is a well-known herbal formulation containing 

Melilotus officinalis extract. It is formulated 

by Iranian scientists as an effective medicine 

for diabetic peripheral neuropathy  (16) and 

also for diabetic foot ulcer (17). This 

comparative study was conducted to measure 

the efficacy of two different dosages of N-

chromosome RJ versus ANGIPARS
TM

 on 

STZ-induced diabetic rats. 

 

Materials and Methods 
Materials 

N-Chromosome RJ was obtained from 

Caspian Apiaries (Canada). STZ was 

purchased from Sigma-Aldrich (Germany). 

ANGIPARS ointment was prepared from Pars 

Rose Pharmaceutical Company (Iran). 

 

Animals 
Adult male Wistar rats weighing between 

250-300g were used in the study. The animals 

were housed in plastic cages at a constant 

temperature of 23
0
C ± 1 and 12hours 

light/dark cycle with ad libitum access to 

water and food (Pars Company, Tehran, Iran). 

The animals were randomly divided into five 

experimental groups (6 rats in each group) 

including non-diabetic control, diabetic 

control, ANGIPARS and two groups treated 

with 100% and 5% N-Chromosome RJ. 

 

STZ induced diabetic rats 
Diabetes was induced by a single 

intraperitoneal (i.p) injection of STZ at a dose 

of 55 mg/kg body weight. Blood samples were 

collected and fasting blood glucose levels was 

measured by a glucometer (Easy Gluco, 

Germany) after 72h of STZ administration. 

Animals with fasting blood glucose level over 

180 mg/dL were considered diabetic and 

included in the experiments (18). 

 

Macroscopic wound analysis 
Digital photographs of the wound were taken 

on days 0, 4, 7, and 14. Wound areas were 

measured using Adobe
TM

 photoshop CS6 

software in order to monitor the healing 

process of the wounds closely on each animal. 

 

Microscopic analysis of wounds 
Tissue samples were collected and fixed in 

10% buffered formalin. Then, sections of 5µm 
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thickness were prepared. For histological 

evaluation, Hematoxylin & Eosin staining was 

performed (19). All samples were examined 

by a light microscope. 

 

Statistical analysis 
The data were statistically analyzed (One 

way ANOVA and Tukey’s post hoc tests) on 

Graf Pad Prism 5 software (Graph Pad 

Software Inc., CA, USA). A P of less than0.05 

was considered statistically significant. 

 

Ethical considerations 
This article is the result of a thesis with a 

proposalcode 92/14530 that approved by 

department of cell and molecular biology & 

microbiology, university of Isfahan. 

 

Results 
Wound areas on day 7 of the study in 

different groups 
The average wound area in the healthy 

control group was 78.814 ± 9.744 mm
2
. The 

average wound area in the diabetic control 

group was 170.050 ± 57.876 mm
2
. The 

average area of the wound in the treatment 

groups including N-chromosome royal jelly 

(pure), N-chromosome royal jelly 5% and 

ANGIPARS was 208.908 ± 7.678, 47.754 ± 

7.570 and 40.572 ± 1.955 mm
2
, respectively. 

Statistical analysis shows that the difference in 

the average area of the wound in the diabetic 

control group and the healthy control group is 

significant (P< 0.05). Also, the average area of 

the wound shows a significant difference 

between the treatment groups and the diabetic 

control group (P< 0.05), But this value is not 

significantly different between the healthy 

control groups, N-chromosome royal jelly 

(5%) and ANGIPARS (P< 0.05). On the 7th 

day, the N-chromosome royal gel (pure) group 

has the largest wound area, and the 

ANGIPARS group has the least wound area 

(Figure 1& 2). 

 

 

Figure 1. Wound areas in different groups on days 7th and 14th.  C: nondiabetic control; DC: diabetic control; A: Angi Pars; J: N-

Chromosome RJ; J5: 5% N-Chromosome RJ 
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Wound areas on day 14 of the study in 

different groups 
The average wound area in the healthy 

control group was 1.766 ± 0 mm
2
. Also, the 

average wound area in the diabetic control 

group was 22.078 ± 3.181 mm
2
. The average 

area of the wound in the treatment groups 

including N-chromosome royal jelly (pure), N-

chromosome royal jelly 5% and ANGIPARS 

was 189.503 ± 7.163, 4.579 ± 2.175 and 0 

mm2, respectively. Statistical analysis shows 

that the difference in the average area of the 

wound in the diabetic control group and 

treatment groups is significant (P< 0.05), But 

this value is not significantly different between 

the healthy control groups, N-chromosome 

royal jelly (5%) and ANGIPARS (P< 0.05) 

(Figure 1& 2). 

 

Histopathological examination of 

wounds in ANGIPARS group  
In the treatment group with ANGIPARS, 

after 7 days, the epidermis layer is not 

repaired, and the sample has a gap. After 14 

days of treatment with ANGIPARS, the 

epidermal layer has been completely restored 

so that it is almost similar to the healthy tissue. 

The area of the dermis in the ANGIPARS 

group on the 7th day is less than the N-

chromosome royal jelly group and the diabetic 

control group, and on the 14th day, it has the 

smallest area compared to the other groups 

(Figure 3,4,5). 

 

Histopathological examination of 

wounds in N-chromosome royal jelly 

group  
In the treatment group with N-chromosome 

royal jelly, after 7
th

 day the epidermis layer is 

not repaired, and the sample has a gap. After 

14 days of treatment with N-chromosome 

royal jelly, the epidermis layer has not yet 

been repaired and the effects of the wound are 

observed. The area of the dermis in this group 

on the 7
th

 day is not significantly different 

compared to the healthy control, but it is 

smaller than the diabetic control. The N-

chromosome royal jelly group has the largest 

area in the dermis area on the 14
th

 day 

compared to other groups (Figure 3,4,5). 

 

 

5% N-Chromosome 

RJ 
Pure N Chromosome RJ ANGIPARS Diabetic control Non Diabetic control 

Group 

Day 

     

0 

     

4 

     

7 

     

14 

Figure 2. Photographs of macroscopic appearances of the excised wounds from rats that were untreated (control), treated with N-

Chromosome RJ, and 5% N-Chromosome RJ in days 0, 4, 7 and 14. 
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Histopathological examination of 

wounds in N-chromosome royal jelly 

(5%) group  
In the treatment group with N-chromosome 

royal jelly (5%), after 7th day the epidermis 

layer is not repaired, and the sample has a gap. 

After 14 days of treatment with N-

chromosome royal jelly (5%), the epidermis 

layer has not yet been repaired and the sample 

has a gap. The dermis area in this group on the 

seventh day has the lowest area compared to 

other groups. The N-chromosome royal jelly 

(5%) group has a smaller area in the dermis 

than the N-chromosome royal jelly group on 

the 14
th

 day (Figure 3-4-5). 

 

Discussion 
The mechanism by which ANGIPARS™ is 

effective in wound healing is due to the 

chemical content of Melilotus officinalis 

(yellow sweet clover). The most abundant 

biologically active substances are kaempferol, 

quercetin glycosides and triterpene saponins. 

One of the supposed mechanisms of action of 

the herb is associated with increase of venous 

return and lymphatic flow (20). Previous 

studies have investigated the healing effect of 

N-chromosome RJ on the wound (21)some 

Day 

 Group 
7 14 

Non Diabetic control 

  

Diabetic control 

  

ANGIPARS 

  

Pure N-Chromosome RJ 

  

5% N-Chromosome RJ 

  

Figure 3. Histological study of wound healing in different groups: Non Diabetic control, Diabetic 

control, ANGIPARS, N-Chromosome RJ and 5% N-Chromosome RJ. 
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case is briefly mentioned here: 

Siavash et al. (22) studied the efficacy of RJ 

on treatment of diabetic foot ulcers in patients 

referring to Khorshid hospital in Isfahan. The 

results obtained from this study were 

indicative of the positive impact of 5% RJ on 

wound repair process acceleration in patients 

under treatment. Abdollatif et al. (23) 

evaluated the effects of application of 

PedyPhar ointment (a new ointment which is 

prepared from RJ and panthenol) in treating 

patients affected by diabetic foot ulcers 

infections. Sixty patients with diabetic foot 

infection threating the limb were separated 

into three groups based on lesion severity: 

group one had an ulcer with the whole skin 

area, group two had deep tissue infection 

suspect of osteomyelitis, and group three had 

 

Figure 4. Healing wound Surface of dermis in the study groups at day 7th and 14th. C: non diabetic control; DC: diabetic 

control; A: Angi Pars; J: N-Chromosome RJ; J5: 5% N-Chromosome RJ. 

 

Figure 5. Length of epidermis gap in the study groups at day 7 and 14. C: non diabetic control; DC: diabetic control; A: 

ANGIPARS; J: N-Chromosome RJ; J5: 5% N-Chromosome RJ. 
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gangrenous lesions. All the patients went 

under treatment by PedyPhar ointment for 6 

months after rinsing and cleaning the wound 

by saline solution. 96% of patients in groups 1 

and 2 were completely cured at the end of 

week 9 and all the patients of group 3 got 

cured with surgical cutting and debridement of 

necrotic tissue and preservative treatment by 

PedyPhar ointment.  

 

Conclusions 
This study has shown the difference in 

healing effects of two different dilutions, in 

which the 5% N-Chromosome RJ could be 

helpful while pure form did not lead to an 

expected decrease of wound size compared to 

non-treatment diabetic control. The other 

result of this study indicates that ANGIPARS 

ointment is more effective than 5% N-

chromosome RJ. 
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