
The Egyptian Journal of Hospital Medicine Vol., 20: 148 – 162                   September  2005       
                                                                                                                             I.S.S.N: 12084 

1687 –                                                                                                                   2002 

 

 

Effect of Commiphora myrrha extract on some physiological 

parameters and histological changes in diabetic albino rats. 
 

Eman G.E. Helal*, Ashraf Mahmoud ** Essam E. El-Badawy *** and 

Anwaar A. Kahwash* 

 
*Zoology Department, Faculty of Science ,Al-Azhar, University. 

**Histology Department, Faculty of Medicine, Al-Azhar, University. 

***Anatomy Department, Faculty of Medicine, Tanta University. 
 

Abstract 
 

         The present study aimed to clarify the antidiabetic activity of Commiphora myrrha (CM) 
aqueous extract on thirty adult male albino rats, which were divided into two groups; the first 

served as a control  group, the second was injected with alloxan (120mg/Kg body weight) and 

divided into two subgroups the first served as diabetic group, the second treated with (CM) 
water extract (0.05mg/100 gm bwt). After 30 days of the treatment half of each group was 

sacrificed and the other half was left for other 15 days without any additional treatment 

(recovery period). 

         Our results revealed highly significant decrease (p< 0.01) in blood glucose level and 
highly significant increase in body weight of the diabetic rats with different histological changes 

in cells of islets of Langerhans. These histological and physiological changes were ameliorated 

in rats treated with CM.  
         Water extract of CM has a definite hypoglycemic, hyperinsulinimic effect, on the other 

hand, a significant increase in body weight, β cell number and liver glycogen contents were 

achieved. 

         The results of the present study clarify the role of CM as an active antidiabetic plant and 
suggest a relationship between drenching CM extract and insulin production. Other of 

investigations want be done to detect effects of different doses and time intervals of CM in 

diabetic animals.                                                                                                                                  
 

Introduction 
         

         Diabetes is possibly the world's fastest 

growing metabolic disease, and as know-
ledge of heterogencity of this disorder incr-

eases, so does the need for more appro-

priate therapies (Baily and Flott, 1986). 

         Traditional antidiabetic plants might 
provide useful source of new oral hypogly-

cemic compounds for development count-

ries as pharmaceutical entities, or as simple 
dietary adjuncts to existing therapies. A 

scientific investigation of traditional herbal 

remedies for diabetes mellitus may be 
valuable and leads to development of an 

alternative drugs and therapeutic strategies.  

Alternatives are clearly needed because of 

the inability of current therapies to control 

high cost and poor availability of current 

therapies for many rural populations, 
particularly in developing countries (Marles 

and Farnsworth, 1995). 

         Alloxan and streptozotocin (STZ) 

were found to be selectively β-cytotoxic 
agents in animals and extremely potent 

diabetogenic substances (Dunn et al., 1943 

and Rakieten et al., 1963), so alloxan and 
STZ have been widely used to produce 

diabetes in experimental animals  

(Okamoto, 1984).  
         Commiphora myrrha (Myrrh) Family 

(Burseraceae) is native to Northeastern 

Africa, especially Somalia.  Myrrh is one of 

the oldest known medicines and was widely 
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used by the ancient Egyptians. It is an 

excellent remedy for mouth and throat 

problems, with a drying, slightly bitter 
taste, and it also useful for skin problems, 

atherosclerosis, hemorrhoid, heptoses, high 

cholesterol, stomatosis, immunodepression 

and hyperglycemia. The myrrh's Gum-
resin-volatile oil are the main used parts, 

where it contains (30-60%) gum including 

acidic polysaccharides, resin(25-40%), 
volatile oil  (3-8%), heerabolene, eugenol 

and many furansesquiterpenes (Chevallier, 

1996 and Duke, 2002).  

         The present study was a trial to clarify 
the effect of  the Commiphora myrrha  as 

hypoglycemic agent and its effect on 

different cells of islet of Langerhans. 

 

Material and Methods: 
 
         Thirty mature male albino rats 
(weight  120  ± 20  gm) were assigned rand-

omly into three groups. The first group 

(group I) served as control. The remaining 
twenty rats were fasted over night, then 

injected with a single subcutaneous dose of 

alloxan (120mg/kg b. wt.). After 48 hours 

of alloxan injection, blood glucose levels 
were measured by glucometer. Rats with 

fasting blood glucose level more than 

250mg/dl considered diabetic. Then divided 
into two subgroups each of them has ten 

rats, the first (subgroup I, diabetic group), 

second one(subgroup II, diabetic rats 
treated with Commiphora myrrha (0.05g/ 

100g b.wt). 

         After 30 days of treatment, 5 animals 

of each group were decapitated, while other 
rats were kept for 15 days more, without 

any additional treatment to follow up if 

there is any delayed effect of the treatment. 
Each rat was  weighted at the beginning and 

the end of the experiment. Percentage of 

body weight changes were calculated. 

Blood sera were collected for the determ-
ination of serum glucose level (Tietz, 1986) 

& serum Insulin level (Reeves, 1983). 

Samples from liver were collected for 
Determination of liver glycogen content 

(Joseph (1955). The samples of  pancreas 

were obtained and embedded in  paraffin 

blocks then stained with Hematoxylin & 

Eosin (HX&E). 

         Sections were examined under the 
Microscope.Sections of the pancreas from 

each group were stained using 2 different 

techniques: 

1-Hematoxylin and Eosin (HX & E) 
stain: such stain was used for 

demonstrating the histological changes. 

2-Modified aldehyde fuchsin stain 
(Halami, 1952): such stain used for 

detecting different cells of islets of 

Langerhans. And used image analysis 

for determination  alpha, beta and delta 
cells number in the islet of Langerhans. 

The diameter of cells (alpha, beta and 

delta) and the nuclear diameter of them 
were also measured.  

         Data were analyzed using student (t) 

test, significant differences between the 
means of control and treated groups were 

considered at p<0.05 (Sokal and Rohif, 

1981)  
 

Results 
 

The result of the present study showed. 

- Percentage of body weight change (%): 

         Concerning the percentage of body 
weight change, highly significant decrease 

(p>0.01) was recorded in body weight gain 

in diabetic group. Otherwise, highly 
significant increase (p>0.01) was caused by 

Commiphara myrrha treated group through 

the treatment period then turned back to the 
normal value after the recovery period 

when compared with control rats (Fig. 1). 

 

Biochemical analysis :- 
Serum glucose level: 

         Serum glucose level, the present data 

showed sever hyperglycemia (p> 0.01) in 
diabetic rats when compared with control 

group throughout the experiment. While, 

Commiphara myrrha treated group showed 
insignificant changes when compared with 

control rats during the experimental period 

(Fig 2). 
 

The liver glycogen content: 

 The present study showed high 
significant decrease (p> 0.01) in liver 
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glycogen content in diabetic group when 

compared with control group throughout 

the experimental period . Commiphara 
myrrha treated group showed insignificant 

change when compared with control group 

till the end of the experiment (Fig. 3) 
 

The level of insulin: 

         In the present data sever hypoins-
ulinemia  (p>0.01) was recorded in alloxan 

treated group when compared with control 

rats throughout the experiment. Otherwise, 
Commiphara myrrha extract treated group 

showed insignificant change when comp-

ared with control group after treated and 

recovery periods (Fig. 4). 
 

Histological studies: 
         The islets of Langerhans of pancreas 

in normal animals were scattered throu-

ghout the pancreas as irregular, spheroidal 
masses with rich vascular supply and all 

cells are granular with central spherical 

nuclei. Beta-cells which are the most 

abundant cells and occupy the core of the 
islets and contain numerous granules. 

Alpha and delta cells form the periphery of 

the islets (Figs. 8 , 11&12). 
         The current study indicated insign-

ificant change in the number and diameter 

of alpha cells and their nuclear diameter in 

diabetic and Commiphora myrrha treated 

group as compared to control till the end of 
the experiment (Figs. 5a, 6a and 7a). 

         The islets of diabetic rats showed 

reduction in pancreatic beta cell number, 

severe β-cell necrosis, intracellular vacul-
ation and degranulation in some surviving 

B-cells which recorded a significant incr-

ease in their cellular and nuclear diameter 
when compared with control group thro-

ughout the experimental period. While, 

Commiphora myrrha extract ameliorated 

the changes represented by increased num-
ber of islet cells. The number of B-cells 

appeared to be increased and the islets 

appeared more organized and less vacuo-
lated. Also there is no change in cellular 

and nuclear diameter of B-cells when com-

pared with normal islets during the experi-
mental period (Figs.5b,6b,7b,9,10,12 &13 ). 

         The present data showed insignificant 

changes in delta cells number, diameter and 

nuclear diameter in the diabetic group and 
recorded a significant increase  after reco-

very period. Otherwise, the treated group 

recorded a significant decrease throughout 
the experiment (Figs. 5c, 6c& 7c). 

 

 

 

Fig.(1):  Percentage of body w eight change in control, diabetic and Commiphora 

myrrha  extract treated male albino rats after 4 w eeks of treatment and 2 

w eeks of recov ery period.
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Fig.(2): S erum glucos e lev e l in control, dia betic a nd Commiphora myrrha   extract 

trea ted male albino ra ts after 4 w eeks of treatment and 2 w  eeks of       

recov  e ry    p e riod.
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Fig.(3): G lycogen content of liv e r in control, dia be tic a nd Commiphora myrrha 

extrac ts treated ma le  a lbino ra ts a fte r  4 w  e eks of trea tment  a nd 2       

w  e eks of  recov  e ry period.
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Fig.(4 ): S erum ins ulin lev el    in control, diabe tic  a nd Commiphora myrrha 

extract trea te d male albino ra ts after 4 w eeks of treatment and 2 w eeks 

of     recov  e ry    pe riod.
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(Fig.5a): Means of changes in the number of alpha cells in the islet of Langerhans in the  

control, diabetic and plant extract treated male albino rats after 4 w eeks of treatment 

and 2 w eeks of recov ery period.
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Fig.(5c): Means of  number of delta cells in the islet of Langerhans        in control, diabetic and plant 

extract treated male albino rats after 4 w eeks of treatment and 2 w eeks of recov ery period.
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Fig.(6a):  changes in the diameter of alpha cells in the islet of Langerhans  in control, 

diabetic and plant extracts treated male albino rats after 4 w eeks of treatment 

and 2 w eeks of recov ery period.
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Fig.(6b): changes in the diameter of beta cells in the islet of Langerhans in control, 

diabetic and plant extract treated male albino rats after 4 w eeks of treatment and 

2 w eeks of recov ery period.
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Fig.(6c): changes in the diameter of delta  cells in the islet of Langerhans in control, 

diabetic and plant extracts treated male albino rats after 4 w eeks of treatment and 

2 w eeks of recov ery period.
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Fig.(7a): changes in the nuclear diameter of alpha cells in the islet of Langerhansin 

control, diabetic and plant extracts treated male albino rats after 4 w eeks of 

treatment and 2 w eeks of recov ery period.
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 Fig.(7b):changes in the nuclear diameter of beta cells in the islet of Langerhanst           

in control, diabetic and plant extracts treated male albino rats after 4 w eeks of 

treatment and 2 w eeks of recov ery period.
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Fig.(7c):  changes in the nuclear diameter of delta cells  in the islet of Langerhans                in 

control, diabetic and plant extract treated male albino rats after 4 w eeks of treatment 

and 2 w eeks of recov ery period.
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Fig.(7c):  changes in the nuclear diameter of delta cells  in the islet of Langerhans            in 

control, diabetic and plant extract treated male albino rats after 4 w eeks of treatment 

and 2 w eeks of recov ery period.
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 (Fig. 8): A photomicrograph of a section in the pancreas of control adult rat showing islets 

of langerhans, β cells  and α cells.                                           (HX&E   X 400). 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

(Fig. 9): A photomicrograph of a section in the pancreas of diabetic albino rat showing 

pale stained cells vaculated and degenerated β cells.              (HX&E  X400). 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

(Fig. 10): A photomicrograph of a section in the pancreas of Commiphora myrrha treated 

rat showing slightly vaculated β cells with rounded nuclei and deeply stained 

basophilic nuclei of α cell.                                                          (HX&EX 400). 
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(Fig. 11): A photomicrograph of a section in the pancreas of control adult rat showing 

rounded or oval  β cells violet, oval green δ,cells  and irregular yellow  α cells.  

                                                                                    (Modified aldhyde fuchsin X1000). 

 

 
 

 

 
  

 

 

 
 

 

 
 

 

 
 

(Fig. 12): A photomicrograph of a section in the pancreas of diabetic albino rat showing 

pale disintegrated nuclei , normal structure of the exocrine glands and 

vaculated β cells , which appeared devoid of cytoplasmic organoids. 

                                                                                (Modified aldhyde fuchsin      X1000). 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

(Fig. 13): A photomicrograph of a section in the pancreas of Commiphora myrrha 

ingested rat showing normal β cells.  (Modified aldhyde fuchsin X1000). 
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Discussion 
 
         Diabetes is a common disease, with 

major global public health Consequences 

(Williams and Pickup, 1999). The diabetic 
patients needed an alternative therapies to 

control all of the pathological aspects of 

diabetes and the high cost and poor 

avaliability of current therapies in many 
rural populations, particularly in developing 

countries (Marles and Farnsworth, 1995). 

The traditional antidiabetic plants might 
provide this useful source of new oral 

hypoglycemic compounds. So,  this study is 

a step to evaluate and follow up the effect 

of Commiphara myrrha water extract as a 
hypoglycemic agents. 

         The present results revealed a 

significant decrease in percentage of  body 
weight change after one moth of subcut-

aneous injection of alloxan in comparison 

with the control rats. Depression in the 
body weight gain may be explained by 

depression of synthesis of DNA and RNA 

in the diabetic animals and / or it is 

attributed to different side effects of the 
ability to use carbohydrates including 

lypolysis, glycogenolysis and acidosis 

Abdel-Moneim et al. (1999), Rawi et al. 
(1996), Ganong (2003) and Helal et 

al.,(2003).  

         Our data also, detected an increase in 
the percentage of body weight change in 

treated group when compared with diabetic 

and control groups. This treatment may be 

stimulate most aspects of carbohydrate 
metabolism, including rapid uptake of 

glucose by the cells, enhanced glycolysis, 

enhanced gluconeogenesis, increased rate 
of absorption from the gastrointestinal tract 

and even increased insulin secretion with its 

resultant secondary effects on carbohydrate 

metabolism (Guyton and Hall, 2000). And 
may be also due to its activities in 

strengthening the gastrointestinal tract by 

increasing both the rate of secretion of the 
digestive juices and the motility of the 

gastrointestinal tract (Guyton, and Hall, 

2000), so it is taken for indigestion 
(Chevallier, 1996 and Duke,  2002). 

         The present data recorded severe 

hyperglycemia and hypoinsulinemia in 

diabetic rats. Hyperglycemia can be 

considered as a direct reflex to the marked 

hypoinsulinemia caused by the selective 
destructive cytotoxic effect of alloxan on 

the B-cells of the pancreas  which lead to 

decrease of  their number. Because it has a 

direct effect on membrane permeability by 
causing failure of ionic pumps and incre-

ased cell size. And also inhibit intracellular 

energy  generation and insulin secretion. 
The decrement in B-cells number caused 

sudden activation of quiescent cells for a 

high level of protein synthesis and 

produced rapid and massive beta cell death 
(Majno and Joris, 1999). 

         The results of the present study also 

showed B-cells with vacuolated cytoplasm 
in diabetic group. Vacuolation of the islet is 

the most prominent lesion associated with 

functional islet abnormality and develop-
ment of hyperglycemia (Bolaffi et al., 1986 

and Kessler et al.,1999). Also, it may be 

due to the diabetogenic action of alloxan 

which induced highly reactive oxygen 
radicals, which are cytotoxic to the B-cells 

(Fischer and Homburger, 1980). According 

to Yamamoto et al. (1981) and Ronald 
(1988) the fragmentation of nuclear DNA 

of pancreatic B-cells seems to be important 

for the development of diabetes and 
supposed to be resulted from the 

accumulation of superoxide or hydroxyl 

radicals in the B-cells .  

         On the other hand, the treated group 
recorded insignificant change in beta cells 

number and diameter as compared to 

normal group. This plants may have 
stimulatory effect on the division of beta 

cells or contain nonmetabolizable 2-deoxy 

and 3-O-methylglucoses,which share the 

entry site block the diabetogenic action of 
alloxan and restore insulin production 

(Shafrir,2003). Augusti and Sheela (1996) 

mentioned that some plants exert their 
effect on beta cells through both protection 

of the already present beta cells due to their 

antioxidant effect and through stimulation 
of the beta cells to release insulin. 

         The hypoglycemic and hyperinsulin-

emic activities of Commiphora myrrha may 
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be attributed to it's phytosterols, which have 

a hormonal action (Chevallier, 1996) or, to 

its polysaccharides content which have 
hypoglycemic activity in animals (Evans, 

2001).In contrast to the present data Duke 

et al. (2002) reported that Commiphora 

myrrha had antihypo-glycemic activities. 
         It can be concluded from the above 

mentioned results that the increased rate of 

glycogenesis together with the decreased 
gluconeogenesis in diabetic rats treated 

with tested result in a suppression of 

hepatic glucose output which tends to 

ameliorate blood glucose level and to 
improve glycemic state of diabetic animals. 

         In the present study, the decrease in 

liver glycogen content of diabetic rats may 
be a result of increasing glucose output 

during insulin deficiency (Gold, 1970). And 

may be due to the loss of glycogen 
synthetase-activating system (Annamala 

and Augusti,1980) and/or increased activity 

of glucose-6-phosphatase (Abdel-Moniem et 

al., 2001) . It is possible that the increase in 
liver glycogen content after treatment with 

the extract of Commiphora myrrha is a 

result of increased insulin level which has a 
potent effect on glycogen synthetase activ-

ity as well as on hepatic hexokinase and 

glycogen-6-phosphatase activity (Sheela 
and Augusti, 1992).   

 

Conclusion 

 
         The water extract of Commiphora 

myrrha appeared useful agent in reducing 

hyperglycemia by increasing both insulin 

and regeneration of B-cells and increasing 
serum insulin level. More detailed studies 

on this plant must be done at different doses 

and different periods of observation  before 
reaching a clear cut conclusion about the 

future of this plant for the treatment of 

diabetes mellitus.                   
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تأثٍر مستخهص انمر عهً بعط انمعاٌٍر انفسٍىنىجٍة و انهستىنىجٍة فً 

 انجرران انبٍضاء انمصابة بمرض انسكر انتجرٌبً
عصاو انسٍذ  –** أشرف محمىد مصطفى  -*ن جمال انذٌه عزت هلالواإٌ

  –*** انبذوي

 *أوىار انكامم كحىش 

صاهعت  -كلٍت الطب -صىقسن الهسخولو**  -(بٌاث)كلٍت العلوم  -قسن علن الحٍواى *

 .الأصهش
 .صاهعت طٌطا –كلٍت الطب  –قسن الخششٌح *** 

 
         

أصشي هزا البحذ لذساست حأرٍشالوسخخلص الواايً لٌبااث الواش كوخلاك لسا ش           

الا لااً . الااذم الوسااخحذد لااً الضااشراى  البٍذااات   الاازٌي حاان حوسااٍوهن الااً هضوااوعخٍي 
كضان هاي  صى /هاش120)اًٍت حن حوٌهاا بعوااس الالوكسااى اعخبشث هضووعت ضابطت  الز

 : قسوج الً ححج هضووعخٍي( الضسن

 .هضووعت هشٌذت بالس ش -1
كضان /هاش0.01)الواشهضووعت هشٌذت بالس ش  هعالضت بالوسخخلص الواايً لٌبااث  -2 

 (.هي  صى الضسن

لأخاش بعاذ حن ربح ًصف عذد  الضشراى بعذ رلارٍي ٌوها هي العلاس ران حان رباح الٌصاف ا
 .ٌوم بذ ى اي علاس اضالً كلخشة اسخشلات 11

كوا أظهشث الٌخايش صٌاادة هلحوظات لاً  صى الضسان   اًخلاار كبٍاش لاً سا ش          

الذم كوا أ ضحج اسحلاعا كبٍشا لً هحخوي ال بذ هي الضلٍ وصٍي   ًسبت الاًسولٍي لً 
هعالضخها بالوسخخلص الوايً  الذم   عذد خلاٌا بٍخا لً البٌ شٌاط لً الوضووعت الخً حن

 هوااا . لٌبااث الواش ارا هاا قوسًااج بالوضووعات الوصاابت بالسا ش   الخااً لان ٌاخن هعالضخهاا

سبق ٌخذح لاعلٍت ًباث الوش لً حخلاٍك هساخوي السا ش   صٌاادة ًسابت الاًساولٍي لاً 
 .الذم

الوزلااً  ل ااي ٌلااضم هضٌااذ هااي الذساساااث لبٍاااى الضشعاات الوٌاساابت   كاازل  اللخااشة          

 .كوا ٌلضم حخبع آي آراس صاًبٍت للٌباث إى  صذث. للعلاس
 


