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Abstract 

 

Sumac's scientific name isRhuscoriaria. In the Arab world, 

sumac is a widely used spice. Although it is used as a powder, it is a 

fruit in its original condition. This study was carried out investigate the 

effect of using sumac seeds on some fertility hormones in female 

diabetic rats. Forty-five female rats (Sprague Dawley Strain) 140±10g 

have been used for 6 weeks.They were divided into three major 

groups. Group 1 (5 rats) was kept as negative control group. The 

second major group (20 rats) was injected with freshly prepared 

recrystallized Alloxan in saline at a dose level of 150 mg/ kg body 

weight and kept as therapeutic groups and then it was divided into 

four groups. The third major group (20 rats) was divided into four 

groups and kept as protective groups that were injected near the end 

of the experiment with freshly prepared Alloxan in saline at a dose 

level of 150 mg/ kg body weight. Chemical, biological, biochemical 

and histological tests were carried out. The results of this study 

showed that sumac powder contains a high amount of fiber and 

carbohydrates and contains a moderate amount of fat and protein. 

They also recorded a high amount of total phenols and total 

flavonoids.  
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Total cholesterol, triglycerids, LDL-c (Low Density Lipoprotein 

Cholesterol) and VLDL-c (Very-low-density lipoproteinCholesterol) 

decreased significantly and there was a marked significant increase 

in HDL-c (High Density Lipoprotein Cholesterol) in all therapeutic 

andprotective groups that were supported by different percentages of 

sumac powder compared with thepositive control group (therapeutic 

and protective). Additionally, they showed significant decrease in 

kidney function and liver enzymes in all therapeutic and protective 

groups that were supported by different percentages of sumac 

powder compared with the positive control group (therapeutic and 

protective). There was also a marked improvement in the female 

hormones (Estrogen,Folicle Stimulating Hormone and Lutenizing 

Hormone)being studied andGlucose serum. For examination of 

pancreas Histopathologically there was a remarkable improvement in 

all therapeutic and protective groups that were supported by different 

percentages of sumac powder compared with the positive control 

group (therapeutic and protective). This study therefore recommends 

that sumac powder could be used to improve blood sugar and a 

fertility hormone in female diabetic rats due to contains bioactive 

compounds. 
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Introduction 

 

Diabetes mellitus is an endocrine system metabolic illness 

that is rapidly becoming a major issue (Ali-Shtayeh et al., 2012).It is 

expected to affect six hundred and forty million people by 2040 

(International Diabetes Federation, 2016). 

 

Sumac (Rhuscoriaria) is a popular spice in the Mediterranean 

and Arabic worlds. Sumac is known for its antimicrobial and 

antioxidant properties(Alia kbarluet al., 2013 ; Ali-Shtayeh et al., 

2013 & Kossah et al., 2013), as well as its hypoglycemic (Golzadeh 

et al., 2012 & Anwer et al., 2013), and hypolipidemic properties 

(Madihi et al., 2013).Presence of antioxidant components in sumac 

to improve “DM type 2” and its negative consequences for the 

reproductive system (Anwer et al., 2013).Medicinal plants sumac 

have a number of effective ingredients with little side effects, and are 

used to treat a variety of health problems (Sunil & Kumar, 

2010).Sumac is a medicinal herb that is high in flavonoids and 

tannins. Polyphenols called flavonoids have anticancer, 

hypoglycemic, free radical scavenging, and antioxidant properties. 

(González et al., 2011) Sumac contains a variety of chemical 

components, including phenolic acids, volatiles, fatty acids, and 

minerals, all of which were antihemototoxic and antioxidant in 

diabetic rats. During hyperglycemia, bioactive rich extracts showed 

antioxidant and anticoagulant properties, also they may help to 

alleviate or avoid subsequent problems including vascular occlusion, 

nephropathy, and liver damage (Dalar et al.,2018). The rats' insulin 

sensitivity increased considerably after being given sumac, according 

to the findings. Furthermore, sumac therapy greatly reduced the 

development of insulin resistance. This demonstrated sumac's 

therapeutic and management effectiveness in the treatment and 

control of insulin resistance (Anweri et al., 2013).Oxidative.stress& a 

rise in “reactive. oxygen species” production in. “mitochondria” cause 
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several the sexual organ problems seen in diabetic rats. As a result 

of, several natural & artificial antioxidants have been recommended 

to prevent oxidative stress-induced hormonal imbalance in the 

reproductive system and infertility (Kianifard et al., 2011). These 

studies demonstrate that sumac not only helps to regulate glycemia 

but also helps to prevent problems like infertility (Ahangarpour et al., 

2014).Estrogen is a sex hormone that is involved in the development 

and control of the female reproductive system, as well as secondary 

sex characteristics (Mechoulam et al.,2005).  

 

Estrogen and progesterone, among other steroid hormones, 

are considered to play a role in the carcinogenesis of ovarian tumors 

(El-Sharqawi et al.,2018). Many herbs and spices have been proven 

to have antioxidant properties in food, with phenolics being the active 

ingredient. The antioxidant, anti-inflammatory, antimutagenic, 

anticarcinogenic, and anti-tumor properties of phenolic compounds 

produced from herbs and spices contribute to their chemopreventive 

potential (Saini et al.,2013).  

 

Antioxidants found in medicinal plants can boost female 

hormones as well as protect the female reproductive system against 

harmful, teratogenic consequences (Shabanian et al.,2016) One of 

the phenolic chemicals, quercetin, has significant antioxidant 

properties and improves fertility indices (Al-kadi et al.,2020). 

Resveratrol, a kind of natural phenol, reduces oxidative damage, 

inflammation, and hormonal changes in female rats 

(Ismail&Yousry,2018). Resveratrol has been shown to have a 

protective antioxidant impact on female reproductive organs. It also 

helps to prevent fertility loss (Ortega &Duleba.,2015). Medicinal 

herbs and their secondary metabolites can scavenge free radicals 

and regulate the release of ovarian hormones due to their antioxidant 

capabilities (Al-kadhi et al.,2020). 
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This study was conducted to evaluate the potential advantage 

that can be obtained by using sumac seed powder as a therapeutic 

or preventive effect on the fertility hormones of diabetic females. 

 

Materials and Methods 

Materials: 

Dried samples Sumac (Rhusc oriaria) was obtained from Haraz 

druggist (Cairo, Egypt). 

Casein, vitamins, minerals, cellulose, choline chloride and Alloxan 

(HYDRATE) extra pure were purchased from El-Gomhoreya 

Company, Cairo, Egypt. 

Oil and starch were purchased from local market, Cairo, Egypt. 

Forty five female albino rats (Sprague Dawley Strain) 140±10g were 

obtained from Food Technology Res. Institute, Giza. 

 

Methods: 

Chemical analysis 

Chemical analysis of Sumac powder including protein, lipids, 

moisture and ash were conducted in Food Technology Res. Institute 

according to the method described by the A.O.A.C., 

(2005).Carbohydrate value was calculated according to FAO (1982) 

by follows: 

Carbohydrates (%) = 100 – (protein % + ash % + fat % + fiber % 

+moisture %).  

  

Total phenolic and total flavonoid content ofsumac powder 

were determined according to method described by Saeed et al., 

(2012) and John et al., (2014), respectively 

Biological Experiment 

Basal diet 

Diet was given in a non-scattering feed cups to minimize food loss. 

Water was provided to the rats by means of glass tube projecting 
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through the cage wire. Basal diet was prepared from fine ingredients 

(100 g) according to Reeves et al., (1993). 

 

Experimental design 

Forty-five rats were housed in well-aerated cages under hygienic 

condition and fed on basal diet for one week for adaptation. After this 

week, rats were divided into nine groups including both therapeutic 

and protective groups (five rats each). 

 

Group 1 was kept as negative control group which fed on basal diet 

and tap water for 6 weeks. 

 

The other forty rats were divided into two main groups (20 rats 

for each main group).  

The secand main group (20 rats) was injected with freshly 

prepared recrystallized Alloxan in saline at a dose level of 150 mg/ kg 

body weight (Lazarow&Palay, 1954). Immediately after injection 

animals were received 5% glucose solution overnight to overcome 

drug-induced hypoglycemia (Wohaieb& Godin, 1987&Kakkar, et 

al., 1998). After five days fast blood glucose (FBG) was analyzed 

using a specific kit (AlGomhoryia Company for Trading Drugs, 

Chemicals and Medical Instruments, Cairo, Egypt) by a drop of blood 

was obtained from the tail vein and subjected to a strip of 

haemogluco test. All rats with FBG >126 mg/dl were considered to be 

diabetics,kept as therapeutic groups and then it was divided into four 

groups as follows: 

Group 2 was considered as control positive (therapeutic) and was 

fed on basal diet. 

Group 3 (therapeutic) was fed on basal diet + 2.5% Sumac powder 

replacing equivalent amount from the basal diet. 

Group 4(therapeutic) was fed on basal diet + 5% Sumac powder 

replacing equivalent amount from the basal diet. 

Group 5(therapeutic) was fed on basal diet + 7.5% Sumac powder 

replacing equivalent amount from the basal diet. 
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The third main group (20 rats) was divided into four groups as 

follows: 

Group 6was considered as control positive (protective) and was fed 

on basal diet. 

Group 7(protective) was fed on basal diet + 2.5% Sumac powder 

replacing equivalent amount from the basal diet. 

Group 8(protective) was fed on basal diet + 5% Sumac powder 

replacing equivalent amount from the basal diet. 

Group 9(protective) was fed on basal diet + 7.5% Sumac powder 

replacing equivalent amount from the basal diet. 

Groups 6, 7, 8 and 9 were injectednear the end of the experiment 

with freshly prepared Alloxan in saline at a dose level of 150 mg/ kg 

body weight and kept for five days after injection. During feeding 

period,   the initial   and    final   body    weights   of   rats   were 

recorded    and    changes   in    body    weight   and feed    efficiency    

were   calculated. Thebody weight gain and food efficiency ratio % 

(FER) were calculated according by Chapman et al., (1959)as 

following: 

(BWG) =
Final Weight_ Initial Weight

Initial Weight
 

(FER) =
Daily body  Weight gain(g)

Food intake (g/d)
∗ 100 

 

At   the   end of experiment, blood   samples   were   collected 

for biochemical analyses 

Biochemical analyses 

Serum samples were used for determination of glucose according to 

Kaplan, (1984).Estrogen was determined according to Owens& 

Ashby (2002) whileluteinizing and follicle stimulating hormones were 

determined by the method of Uotila et al., (1981). Serum total 

cholesterol(TC) and triglycerides(TG)were according to 

Schettler&Nussel, (1975), high density lipoprotein cholesterol (HDL-

c) (Lope Virella et al., 1977), low density lipoprotein cholesterol 

(LDL-c ) and very low density lipoprotein cholesterol (VLDL-c)were 
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according to Fried wald et al., (1972),aspartate amino transferase 

(AST) and alanine amino transferase (ALT) (Reitman & Frankel, 

1957), serum alkaline phosphates (ALP) (Belfield & Goldberg, 

1971), serum uric acid (Fossati et al., 1980), urea (Marsch et al., 

1965),Creatinine (Bartels &Bohmer, 1971). 

 

Histopathological Examination 

Pancreas was separated from each rat and examined 

histopathologicalyaccording toBancroft et al., (2012). 

Statistical analysis 

 Results are expressed as mean ± SD.Data were statistically 

analyzed using one – way analysis of variance ˝ANOVA˝ according to 

Armitage&Berry,(1987).Computer software system SPSS (version 

15). 

 

Results and Discussion 

 

Chemical composition ofsumac powder 

Sumac powder was analyzed for chemical composition on the 

dryweight basis per 100g(moisture, protein, carbohydrates,fat, crude 

fiber and ash).The obtained results in Table 1showed that the crude 

protein,total carbohydrates, fat content, crude fiber ,ashandmoisture 

were 5.66 , 39.746 , 17.183 , 27.50 , 2.261 and7.650% on dry weight, 

respectively.The present results are disagreed with Ozcan & 

Haciseferogullari,(2004) who concluded that Sumac powder 

contains 2.6 percent protein content, 7.4 percent fat, 14.6 percent 

fiber content, and 1.8 percent ash.Also our data are disagreed with 

Raodah et al.,(2014) who concluded that chemical composition of 

Sumac (Moisture (%)2.43, Crude oil (%)18.74 , Crude protein 

(%)4.69 , Crude fiber (%)ND , Carbohydrate (%)71.21 , Ash (%)2.93) 

.In another study by Ozcan & Haciseferogullari, 2004 & Kizil & 

Turk, (2010) confirmed that chemical composition of Sumac  
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was13.65, 4.93, 16.88, 5.09, 59.45, and 19.61 g/100g for moisture, 

protein, fat, ash, carbohydrate, and fiber, respectively. 

Total phenols and total flavonoids compounds ofsumac powder 

The results in Table 2showed that sumac content of total 

phenolic recorded 46.69 mg/g while total flavonoid recorded219.4364 

mg/g.These results were non agreement with Bashash et 

al.,(2014)whorevealed that sumac powder had a phenolic content of 

2.172–2.263 GAE/100 g. 

 

The effect of different levels of sumac powder on feed intake(FI), 

feed efficiency ratio (FER) and body weight gain (BWG) in both 

therapeutic and protective groups of diabetic female rats 

Tabulated data in Table3 showed that therapeutic positive 

group(2) rats have significant decrease in FI,FER and BWG 

compared with normal control rats.In contrast, rats feeding on 

supplemented diet with sumac powder(2.5, 5, 7.5%) had significantly 

increased of FI, FER and BWG when compared with therapeutic 

positive group(2) rats.On the other hand, protective groups which 

feeding on supplemented diet with sumac powder (2.5, 5, 7.5%) and 

protective positive group(6) rats had no significant in FI, FER & BWG 

when compared with negative control group.These findings support 

the findings of Kosar et al., (2006), who found that sumac has a high 

concentration of tannins that are hydrolysable, vulnerable to cleavage 

by hydrolysis, and have a short molecular size.  

 

Because of their tiny size, they are easier to digest and 

absorb, and they provide several health advantages. Also Kossahet 

al., (2009) indicated that Sumac species can be regarded possible 

sources of dietary fiber, which can aid in the treatment of gastro-

intestinal problems. 

 

The effect of different levels of sumac powder on Serum lipid 

profile and glucose (mg/dl) in both therapeutic and protective 

groups ofdiabetic female rats 
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The results of the analysis of serum lipid profile and glucose 

in rats have been shown in table 4. Total cholesterol showed a 

significant medium decrease in therapeutic group (4 & 5) while 

triglyceridsdecrease significantly in groups (3, 4 & 5)compared with 

therapeutic positive (G2).Best results were G5. Regarding to total 

cholesterol and triglycerids showed a significant light decrease in 

Protective group (G7, G8 & G9) when compared with the protective 

positive group and the best results were of G9. This result is in 

agreement with Alsamri et al., (2021) who reported thatSumac 

powder was used to increase sweating and lower cholesterol levels 

also Capcarova et al., (2012) &Golzadeh et al., (2012) who 

reported that sumac has been shown to reduce blood cholesterol 

levels. HDL-c results showed a significant increase in therapeutic 

group (4 & 5) compared with the therapeutic positive control. 

Regarding to HDL-c results showed a significant increase in 

Protective group (G7, G8 & G9) when compared with the protective 

positive group and the best results were of G9. Similar results were 

obtained by Anwar et al., (2018) & Akbari-Fakhrabadi et al., (2018) 

who reported that, Supplementation with Powder of sumac at a 

dosage of 1 g/day for 6 weeks revealed substantial increases in HDL-

c in individuals with hyperlipidemia. 

 

 

LDL-c serum showed a significant decrease in therapeutic 

group (G4 & G5) while VLDL-c decreasessignificantly in groups (3,4 

& 5)when compared with the therapeutic positive G2. Concerning 

LDL-C and VLDL serum showed a significant decrease in Protective 

group (G7, G8 & G9) when compared with the protective positive G6. 

Similar results were obtained by Sabzghabaee et al., (2014) who 

reported that, Powdered Fruit Sumac powder (500 mg, three times 

daily) intake for four weeks resulted in substantial reductions in total 

cholesterol, LDL-C, and triglyceride levels. 
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These findings are supported by Mansoub, (2011) who 

claims that sumac's hypocholesterolemic properties are due to its 

polyphenolic components. Polyphonols have been proven to reduce 

cholesterol levels. 

 

Glucose serum showed a significant decrease in therapeutic 

group (G3, 4 & 5) when compared with the therapeutic“positive 

group” and the best results were of G5. Concerning Glucose serum 

showed a significant decrease in Protective group (G7, G8 & G9) 

when compared with the protective positive group and the best 

results were of G9. Similar results were obtained by Anweri et 

al.,(2013) who reported that sumac has shown to be an effective 

treatment for hyperglycemia and hyperlipidemia, as well as a possible 

treatment for diabetes prevention and control. 

 

The effect of different levels of sumac powder on serum liver 

enzymes and kidney function in both therapeutic and protective 

groups of rats 

The results of the analysis of liver enzymes and kidney 

function of rats in this study have been shown in table 5. Liver 

enzymes (ALT & AST) showed a significant decrease in 

therapeuticrats (G3, G4&G5) comparing with the therapeutic positive 

rats (G2). While as ALP results showed a significant increase in 

therapeutic group (G3, G4 & G5) when compared with the 

therapeutic positive control group.  

 

Best results wereG5. Regarding to liver enzymes (ALT & 

AST) showed a significant decrease in Protective group (G7, G8 & 

G9) when compared with the protective positive group. While as ALP 

results showed a significant increase in protective group (G7, G8 & 

G9) compared with Protective control positive group. These results is 

in agreement with Attaby et al., (2013) & Madihi et al., (2013) who 

reported that Sumac substantially reduced the levels of AST and ALT 

in the serum. Kidney function (creatinine, urea and uric acid) results 
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showed asignificant decrease in therapeuticrats (G3, G4 & G5) 

compared with the therapeutic“G2” positive. The best results were of 

group(5).  

 

Regarding to Kidney function (creatinine, urea and uric acid) 

results showed asignificant decrease in protective group (G7, G8 & 

G9) when compared with the protective positive group and the best 

results were of G5. Similar results were obtained by Dogan&Celik., 

(2016) who reported that, in diabetic rats, there was a significant 

increase in AST, ALT, ALP, creatinine, and urea. The activities of 

AST, ALT, ALP, creatinine, and urea were considerably reduced after 

the treatment with sumac. 

 

The effect of different levels of sumac powder on Serum 

Estrogen, Folicle Stimulating Hormone (FSH) and Lutenizing 

Hormone (LH) in both therapeutic and protective groups of rats 

The results of the analysis of Female Hormones in rats have 

been shown in table 6. Serum Estrogen results showed a significant 

increase in therapeutic group (G3, 4 & 5) when compared with 

therapeutic positive control. Best results were (G5). Regarding to 

Serum Estrogen results showed a significant increase in Protective 

group (G7, G8 & G9) when compared with the protective positive 

group and the best results were of G9.  

These results is in agreement with Liu et al.,(2017)&Özatik 

et al., (2016) who reported that resveratrol and a natural phenol that 

regulates the reproductive system by altering estrogen levels, also 

acts as a phytoestrogen. 

 

Folicle Stimulating Hormone and Lutenizing Hormone results 

showed a significant light increase in therapeuticrats (G3, G4& G5) 

when comparing with the therapeutic positive rats.  The best results 

were rats in G5. Regarding to Folicle Stimulating Hormone and 

Lutenizing Hormone results showed a significant light increase in 

Protective group (G7, G8 & G9) when compared with the protective 
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positive group and the best results were of G9. These results are in 

agreement with Shabanian et al., (2016) who reported that the 

plants' chemicals can control female hormones via influencing the 

glands that release these hormones, in addition to preserving 

reproductive organs through antioxidant actions. 

 

Histopathological Examinations 

Examination of pancreas Histopathologically 

Microscopically, examination of Pancreas of rats from negative rats 

(G1) revealed normal pancreatic acini and normal islets of 

Langerhan’s (Figure. 1). On contrary, pancreas of rats from 

therapeuticPositiveControl (G2) exhibited vacuolations of cells of 

islets of Langerhan’s, inflammatory cells infiltration around the 

pancreatic duct (Fig. 2), necrosis of cells of islets of Langerhan’s and 

cystic dilatation of pancreatic duct. However, pancreas of rats from 

with 2.5% Sumac powder therapeutic (G3) showed vacuolations of 

some cells of islets of Langerhan’s (Fig. 3) and vacuolations epithelial 

cells lining pancreatic acini. Furthermore, pancreas of rats from with 

5% Sumac powder therapeuti (G4) described slight 

vacuolationssome epithelial cells lining some pancreatic acini (Fig. 4) 

and necrosis of some cells of islets of Langerhan’s . Meanwhile, 

sections from with 7.5% Sumac powder therapeutic (G5) revealed 

either slight vacuolations some epithelial cells lining some pancreatic 

acini (Fig. 5) or moderate vacuolations some epithelial cells lining 

some pancreatic acin. On the other hand, pancreas of rats from 

protectiveControlPositive (G6) showed vacuolation of cells of islets of 

Langerhan’s (Fig .6) and epithelial cells lining pancreatic acini as well 

as necrosis of cells of islets of Langerhan’s. Meanwhile, some 

examined sections from with 2.5% Sumac powder protective 

(G7)showed no histopathological alterations (Fig. 7), whereas, other 

sections revealed vacuolation of some cells of islets of Langerhan’s. 

Furthermore, pancreas of rats from with 5% & 7.5% Sumac powder 

protective (G8) and (G9) exhibited no histopathologicalalterations 

(Fig. 8&9).Our results agree with Arya et al.,(2014) that cleared that 
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quercetin treated reduced hyperglycemia by increasing insulin levels. 

Furthermore, histological examinations of the pancreas of diabetic 

rats given quercetin indicated a substantial reduction in structural 

deterioration.Also Tag et al., (2015) said that on histological analysis 

of the pancreatic, demonstrated antioxidative, the therapeutic effect. 

 

Conclusion 

 

This study shows that sumac powdercontains nutritional and 

medicinal propertieswhich led to an improvement in glucose levels 

and fertility hormone in female diabetic rats. In addition to improving 

blood cholesterol levels, liver enzymes and kidney function. 

 

Recommendations 

 

The study recommends thatSumac powder is frequently 

added to salads or served with minced meat to impart a lemony 

flavor, grilled meat to protect against the dangers of nitrogenous 

compounds to give taste and benefit from health benefits. Also it can 

use to improved fertility hormone in female diabetic rats. 
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Table (1): Chemical composition ofSumac Powder 

Content (%)      

Samples 
Moisture Protein Fat Ash Fiber 

Total 

Carbohydrates 

 

Total 

Sumac Powder 7.650 5.66 17.183 2.261 27.50 39.746 100 

 

Table (2): Active component total (phenols &flavonoids) of Sumac 

Powder 

Content              

Samples 

Total phenols 

(mg/g) 

Total Flavonoids 

(mg/g) 

Sumac Powder 
 

46.69 

 

219.4364 

 

Table (3): Effect of different levels sumac powder on feed 

intake(FI),feed efficiency ratio(FER) and body weight 

gain(BWG) in both therapeutic and protective groups 

ofdiabetic female rats 

                           Parameters      

Groups 

FI (g/day) 

(Mean±S.D) 

FER (%) 

(Mean±S.D) 

BWG (g) 

(Mean±S.D) 

 (G1) Control (-ve) 16 a ± 0..61 7.91ab ± 2.24 0.37ab ± 0.12 

Therapeutic groups 

Group (2) 13.9 b ± 1.14 5.35 b ± 3.90 0.11 b ± 0.29 

Group (3) 16 a ± 0.61 11.76 a ± 1.69 0.54 a ± 0.09 

Group (4) 15.2ab ± 1.20 7.24ab ± 3.61 0.33ab ± 0.17 

Group (5) 15.9 a ± 0.96 9.90ab ± 1.37 0.46 a ± 0.08 

Protective groups 

Group (6) 15.2 ab ± 0.76 7.96ab ± 2.40 0.35 ab± 0.11 

Group (7) 15.4ab ± 1.19 7.06ab ± 3.48 0.32ab ± 0.17 

Group (8) 15.4ab ± 0..89 7.36ab ± 1.95 0.33ab ± 0.10 

Group (9) 15.2ab ± 0.57 6.66ab ± 2.63 0.29ab ± 0.12 

LSD 1.17 3.49 0.20 

Values are expressed as means ± SD. 

Values at the same column with different letters are significant at P<0.05. 
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Table (4):Effect of different levels sumac powder onSerum lipid and 

glucose (mg/dl) in both therapeutic and protective groups 

ofdiabetic female rats 

Parameters      
Groups 

Total 
cholesterol 

(mg/dl) 
(Mean±S.D) 

Triglycerids 
(mg/dl) 

(Mean±S.D) 

HDL-C 
(mg/dl) 

(Mean±S
.D) 

LDL-C 
(mg/dl) 

(Mean±S
.D) 

VLDL-C 
(mg/dl) 

(Mean±S
.D) 

Glucose 
(mg/dl) 

(Mean±S
.D) 

(G1) Control (-ve) 
148.4 c ± 

22.10 
84.90 e ± 

5.71 
51.31 a ± 

1.15 
80.11 b ± 

23.59 
16.98e ± 

1.14 
102.81 c 
± 17.98 

Therapeutic 
groups       

Group 
(2) 

282.6 a ± 
28.94 

232.43 a 
± 31.64 

43.95 cde 
± 1.63 

192.16 a 
± 22.81 

46.49 a ± 
6.33 

390.33 a 
± 85.41 

Group 
(3) 

286.54 a ± 
20.37 

164.5 b ± 
7.69 

43.29 de ± 
2.21 

210.34 
a± 23.73 

32.9 b ± 
1.54 

254.33 
b± 29.73 

Group 
(4) 

256.49 a ± 
31.42 

137.3bcd 
± 9.66 

46bcd ± 
2.50 

183.03 a 
± 33.66 

27.46bcd 
± 1.93 

188bc ± 
19.52 

Group 
(5) 

171bc ± 
27.31 

103.37 de 
± 7.99 

48.43abc 
± 1.59 

101.90 b 
± 26.36 

20.67 de ± 
1.60 

99.37 c ± 
11.98 

Protective 
groups 

Group 
(6) 

310.43 a ± 
17.58 

204.4a ± 
17.41 

41.24 e ± 
1.83 

228.31 a 
± 22.15 

40.88 a ± 
3.48 

346.67 a 
± 58.71 

Group 
(7) 

287.99 a ± 
16.12 

169.57 b 
± 17.17 

45.80bcd 
± 2.26 

208.28 a 
± 13.16 

33.91 b± 
3.43 

240.67 b 
± 37.11 

Group 
(8) 

249.83 a ± 
11.91 

143.83bc 
± 27.15 

47.73abcd 
± 2.18 

173.34 a 
± 17.54 

28.77bc ± 
5.43 

188.33bc 
± 26.35 

Group 
(9) 

197.3 b ± 
27.44 

108.5cde 
± 11.89 

50.23ab ± 
0.94 

125.37 b 
± 24.53 

21.7cde ± 
2.38 

125.37 c 
± 13.72 

LSD 40.18 29.86 3.22 40.60 5.97 69.40 

Values are expressed as means ± SD. 

Values at the same column with different letters are significant at P<0.05. 
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Table (5): Effect of different levels sumac powder onSerum liver 

enzymes and kidney functions in both therapeutic and 

protective groups ofdiabetic female rats 

Parameters      
Groups 

ALT 
(U/L)  

(Mean±S.D) 

AST 
(U/L)  

(Mean±S.D) 

ALP 
(U/L)  

(Mean±S.D) 

Creatinine 
(mg/dl) 

(Mean±S.D) 

Urea 
(mg/dl) 

(Mean±S.D) 

Uric acid 
(mg/dl) 

(Mean±S.D) 

 (G1) Control (-ve) 
65.17 e  
± 5.36  

105.59 d 
± 18.22 

184.67 a 
± 34.31 

0.67 d  
± 0.09 

33.63 d  
± 7.62 

4.48 f  
± 0.52 

Therapeutic 
groups 

Group 
(2) 

260.44 a 
± 51.15  

248.25 a 
± 22.88 

90.93 c  
± 12.40 

1.42 a  
± 0.14 

95.74 a 

± 8.85 
13.65 a  
± 1.83 

Group 
(3) 

174.27 b 
± 6.42  

212.6 b 

 ± 19.43 
133.83bc 
± 6.20 

1.12 b  
± 0.12 

79.43 b  
± 3.36 

9.34 c  
± 0.44 

Group 
(4) 

131.77bcd 
± 15.35  

149.1 cd ± 
24.43 

126.3bc 

 ± 5.35 
0.95bcd  
± 0.08 

68.47bc  
± 3.57 

7.45 cd  
± 0.83 

Group 
(5) 

95.12 de 
± 6.13  

114.03d ± 
25.03 

156.8ab  
± 37.55 

0.75 cd  
± 0.06 

43.08 d  
± 5.25 

5.34ef  
± 0.55 

Protective 
groups 

Group 
(6) 

268.33 a 
± 37.59  

206.43 b 
± 19.90 

94.92c  
± 5.78 

1.45 a  
± 0.32 

93.98 a  
± 6.67 

11.19 b  
± 1.28 

Group 
(7) 

156.07bc 
± 8.28  

174.37bc 
± 12.07 

125.4bc  
± 5.37 

1.05bc  
± 0.07 

75.20bc  
± 2.88 

8.87 c  
± 0.70 

Group 
(8) 

114.17cde 
± 12.70  

132.8 d  
± 14.35 

121.33bc 
± 13.26 

0.87bcd  
± 0.12 

62.94 c  
± 4.90 

6.74 de  
± 0.73 

Group 
(9) 

72.04e 
 ± 7.64 

109.57 d 
± 12.84 

137.6bc  
± 21.31 

0.67 d  
± 0.10 

38.9 d  
± 12.17 

4.81ef  
± 0.65 

LSD 39.04 33.19 33.83 0.24 11.62 1.60 

Values are expressed as means ± SD. 

Values at the same column with different letters are significant at P<0.05. 

 

Table (6): Effect of different levels sumac powder onSerum Estrogen, 
Folicle Stimulating Hormone (FSH) and Lutenizing 
Hormone (LH) in both therapeutic and protective groups 
ofdiabetic female rats 

                           Parameters      
Groups 

Estrogen (Pg/ml) 
(Mean±S.D) 

FSH (mlu/ml) 
(Mean±S.D) 

LH (mlu/ml) 
(Mean±S.D) 

(G1) Control (-ve) 464.85 a ± 82.31  6.77 a ± 0.86  38.18 a ± 3.22  

Therapeutic groups 

Group (2) 17.75 d ± 5.38  0.08 e ± 0.01  0.44 e ± 0.04  

Group (3) 46.86 cd ± 10.61  0.23 e ± 0.11  1.38 c ± 0.66  

Group (4) 119.19 c ± 26.60  1.68 d ± 0.30  9.77 d ± 2.26  

Group (5) 273.13 b ± 41.88  4.82 b ± 0.53  27.87 b ± 3.18  

Protective groups 

Group (6) 23.45 d ± 7.53  0.09 e ± 0.01  0.52 e ± 0.04  

Group (7) 63.18 cd ± 9.80  0.16 e ± 0.02  0.95 e ± 0.11  

Group (8) 86.52 cd ± 4.73  1.41 d ± 0.61  8.26 d± 3.48  

Group (9) 271.8b ± 45.37  3.35 c ± 0.50  18.65 c ± 3.41  

LSD 61.61 0.75 0.20 

Values are expressed as means ± SD. 

Values at the same column with different letters are significant at P<0.05. 
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Organ      

Groups 

Photomicrograph of 

pancreas 
Discussion 

 (G1) Control (-ve) 

 

Fig. 1: 

Showis normal pancreatic acini and 

normal islets of Langerhan’s  

(H & E X 400). 

Therapeutic 

groups 

Group 

(2) 

 

Fig. 2: 

Showsvacuolations of cells of islets of 

Langerhan’s (short arrow) and 

inflammatory cells infiltration around 

the pancreatic duct (long arrow)  

(H & E X 400). 

Group 

(3) 

 

Fig. 3: 

Showsvacuolations of some cells of 

islets of Langerhan’s (arrow)  

(H & E X 400). 

Group 

(4) 

 

Fig. (4): 

Shows a slight vacuolations some 

epithelial cells lining some pancreatic 

acini (arrow) (H & E X 400). 

Group 

(5) 

 

Fig. 5: 

Shows aslightvacuolations some 

epithelial cells lining some pancreatic 

acini (arrow) (H & E X 400). 

Protective 

groups 

Group 

(6) 

 

Fig. 6: 

Showsvacuolation of cells of islets of 

Langerhan’s (short arrow) and 

epithelial cells lining pancreatic acini 

(long arrow) (H & E X 400). 

Group 

(7) 

 

Fig. 7: 

Showsvacuolation of some cells of 

islets of Langerhan’s (arrow)  

(H & E X 400). 

Group 

(8) 

 

Fig. 8: 

Shows no histopathological alterations 

(H & E X 400). 

Group 

(9) 

 

Fig. 9: 

Shows no histopathological alterations 

(H & E X 400). 

G1: Negative control group, G2 Positive control (therapeutic), G3: 2.5% Sumac powder 

(therapeutic), G4: 5% Sumac powder (therapeutic), G5: 7.5% Sumac powder (therapeutic), G6: 

Positive control (protective), G7: 2.5% Sumac powder (protective), G8: 5% Sumac powder 

(protective)&G9: 7.5% Sumac powder (protective) 
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التأثيرالعلاجي والوقائي لبذور السماق على بعض هرمونات الخصوبة في 
 إناث الجرذان المصابة بداء السكري

 

 أسماء محمد ابراهيم الجمل1  و  إسراء عبد الفتاح عواد2
 

 1زميل )مدرس( التغذية وعلوم الأطعمة ، مستشفى أحمد ماهر التعليمي ، مصر
 2مدرس التغذية وعلوم الأطعمة ، كلية التربية النوعية ، جامعة الزقازيق ، مصر

 

 الملخص العربى
 

يعتبر السماق من التوابل شائعة الاستخدام في العالم العربي. على الرغم من استخدامه 
الفاكهة. أجريت هذه الدراسة لمعرفة تأثير استخدام بذور السماق كمسحوق إلا أنه فى الحقيقة من 

من إناث  45على بعض هرمونات الخصوبة فى إناث الجرذان المصابة بسكر الدم. تم استخدم 
جرام  لمدة ستة أسابيع. قسمت الفئران إلى ثلاث مجموعات 10±  140الجرذان ذات وزن 

ان( وتم استخدامها كمجموعة تحكم سلبية. المجموعة جرذ 5رئيسية. المجموعة الرئيسية الاولى )
جرذاً( تم حقنها بمحلول الألوكسان المحضر طازجاً في محلول ملحي بمستوى  20الرئيسية الثانية )

مجم / كجم من وزن الجسم واستخدمت كمجموعات علاجية ثم قسمت إلى أربع  150جرعة 
قسمت إلى أربع مجموعات واستخدمت جرذاً(  20مجموعات. المجموعة الرئيسية الثالثة )

ً في محلول  كمجموعات وقائية وتم حقنها قرب نهاية التجربة بمحلول الألوكسان المحضر طازجا
مجم / كجم من وزن الجسم. أجريت الاختبارات الكيميائية والبيولوجية  150ملحي بمستوى جرعة 

اق يحتوي على نسبة عالية من والهستوباثولوجية . أظهرت نتائج هذه الدراسة أن مسحوق السم
الألياف والكربوهيدرات وكمية معتدلة من الدهون والبروتينات. كما يحتوى السماق على كمية 
عالية من إجمالي الفينولات وإجمالي مركبات الفلافونويد. انخفض إجمالي الكوليسترول والدهون 

في جميع HDL-c في بشكل ملحوظ وكانت هناك زيادة ملحوظةVLDL-c وLDL-c الثلاثية و
المجموعات العلاجية والوقائية التي تم تدعيمها بنسب مختلفة من مسحوق السماق مقارنة بمجموعة 
التحكم الإيجابية )العلاجية والوقائية(. بالإضافة إلى ذلك ، فقد اظهرت النتائج انخفاضًا معنوياً في 

الوقائية التى تم تدعيمها بنسب وظائف الكلى وإنزيمات الكبد في جميع المجموعات العلاجية و
مختلفة من مسحوق السماق مقارنة بمجموعة التحكم الإيجابية )العلاجية والوقائية(. كما كان هناك 

تحت الدرسة وفى مستوى Estrogen, FSH and LH)تحسن ملحوظ في الهرمونات الأنثوية )
سن ملحوظ في جميع سكر الدم. بالنسبة للفحص الهستوباثولوجى للبنكرياس كان هناك تح

المجموعات العلاجية والوقائية التي تم تدعيمها بنسب مختلفة من مسحوق السماق مقارنة بمجموعة 
التحكم الإيجابية )العلاجية والوقائية(. لذلك توصي الدراسة بإمكانية استخدام مسحوق السماق 

بة بداء السكري وذلك لما لتحسين نسبة السكر في الدم وهرمونات الخصوبة في إناث الفئران المصا
 .يحتويه السماق على مركبات نشطة بيولوجياً

الهرمون  -هرمون الاستروجين  -هرمون الخصوبة  -السكرى  -: بذور السماق  الكلمات الدالة
 سيرم الجلوكوز -الهرمون اللوتيني  -المنشط للجريب 

 
 

 

 

 


