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Abstract: 
The present study was designed to determine the effect of turnip leaves and roots on 
hyperglycemic rats. Thirty-two adult albino male rats Sprague –Dawley strain weighing 
150-160 g were randomly classified into eight groups. Four rats served as a negative 
control group that fed on basal diet only, while the other twenty-eight rats were injected 
with a single intraperitoneal dose of Alloxan: (150 mg/kg body weight) to induce 
diabetes. These rats were reclassified into positive control group, six treated rat groups 
that were 2.5&5%  turnip leaves powder, 2.5&5%  turnip roots powder and, 2.5&5%  
mixture of turnip leaves and roots powder. The study period was 28 days. The results of 
the obtained data indicated that the tested plants (P≤0.05) resulted in decreased blood 
glucose and VLDL in the blood and increased HDL compared with the positive control 
group The tested plants also improved liver and kidney function and prevented some 
pathological histological changes in the pancreas. The hypothesis of the results obtained 
in which parts of the plant were tested contains several compounds capable of improving 
the adverse effects and discouraging mice suffering from excess blood sugar. In 
conclusion, the administration of turnip leaves and roots powder could ameliorate the 
health status of diabetic rats, and it could be recommended to use these plants, in moderate 
amounts in our diets. 
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Introduction 
Diabetes mellitus is a chronic metabolic disease characterized by hyperglycemia due to 
the impaired secretion and/or action of insulin (Chikhi et al., 2014). Its prevalence is 
increasing in many populations all over the world. In 2011, there were 366 million cases 
with diabetes, and it is expected to increase up to 522 million by 2030(Whiting et al., 
2011). Hyperglycemia leads to alteration in metabolism of carbohydrate, protein, and fat 
(Wan et al., 2013). These metabolic disorders induce long term damages and dysfunction 
of various organs including eyes, kidneys, nerves, and blood vessels (Santaguida et al., 
2005).There are multiple pharmacological interventions to reduce the hyperglycemia. 
Therapy has been based on insulin or drugs that stimulate insulin secretion 
(sulphonylureas and rapid-acting secretagogues), reducing hepatic glucose production 
(biguanides), delaying digestion and absorption of intestinal carbohydrate (alpha-
glucosidase inhibitors), or improving insulin action in thiazolidinediones(Grossman et 
al., 2013).Unfortunately, all of these therapies have various side effects such as 
gastrointestinal upset, weight changes, hypoglycemia, joint stiffness, kidney 
complications, and skin alterations (Soccio et al., 2014). 
The prevalence of complementary and alternative medicine use among people with 
diabetes ranges from 17 to 72.8%. The most widely used therapies among diabetic 
populations are nutritional supplements, herbal medicine, nutritional advice, spiritual 
healing, and relaxation techniques. Evidence suggests that a high proportion of people 
with diabetes use these therapies concurrently with conventional health care services 
(Chang et al., 2007). Natural compounds have been proposed for prevention and/or 
treatment of diabetes. They act via insulin-like activity, promoting glucose transport, and 
glucose metabolism (Lee et al., 2006). 
Plants of Brassicaceae family play a major role in worldwide vegetable production and 
consumption. Among them, Brassica rape (turnip) has been cultivated for many centuries 
across Europe expanding eventually to central and east Asia (Dixon, 2006). Turnip parts 
(root, leave, and seed) have been used in traditional medicine commonly for the treatment 
of some diseases such as diabetes Javadzadeh and Pouyan, 2010). 
Turnip leaf contains biologically active compounds such as flavonoids including 
isorhamnetin, kaempferol and quercetin glycosides, phenyl propanoid derivatives, indole 
alkaloids, and sterol glucosides (Romani et al.,2006).Several studies have been reported 
that polyphenols and flavonoids have beneficial effects particularly on diabetes (Lim et 
al., 2006). 
Turnip (Brassica rapa var. rapa) is a popular herbaceous plant grown worldwide. It is 
indigenous to Europe, Asia, America, and Russia and is now extensively developed as 
vegetable and oil source far and wide (Paul et al. 2019). It is a very old crop species 



Khader et al., 2021 

JHE, 2021, 31(2): pp 65-81 . Printed in Menoufia University, Egypt. Copyrights © The JHE 

-67
- 

exhibiting enormous morpho-diversity and occupying wide distribution throughout the 
world. Brassica is the most important genus of the Brassicaceae ancestry, a vast family 
of greens and vegetables that include various cultivated plants and wild species with 
extensively distinguished morphological attributes (kale, cabbage, broccoli, cauliflower, 
Brussels sprouts) (Martinez et al., 2010).  
Turnip is consumed progressively as a prime source of needful nutrients by humans and 
constitutes an important crop globally (Bjorkman et al., 2011). Many species of this genus 
are grown for their greens, but most are grown commercially for market sale of the 
enlarged fleshy root because they are quite appreciated for the highly nutritive, dietetic, 
and against cancer-causing properties (Martinez et al., 2013).  
Nowadays, the turnip has gained even greater interest for its anti-diabetic effect, due to 
the finding of numerous bioactive compounds such as flavonoids, phenylpropanoid 
derivatives, indole alkaloids and sterol glucosides (Romani et al., 2006a). Different 
classes of flavonoids have positive effects on diabetic patients in different ways 
(Podsedek et al., 2006). For instance, isorhamnetin plays a vital role in inhibiting the 
activity of aldose reductase, which is directly related to complications in diabetics. 
Likewise, kaempferol has an important anti-diabetic role by increasing glucose 
absorption in the rat muscles and lowering the glycemic level (Rajesh and Latha, 2014). 
Epidemiological studies have indicated that intake of natural antioxidants from foods 
(fruits and vegetables) improves health and lowers mortality rate due to cancers and other 
degenerative diseases. Brassicaceous plants (Brassica rapa) are consumed in large 
quantities because of high dry matter digestibility and vital secondary metabolites like 
glucosinolates, isothiocyanates, flavonoids, isoflavones, polyphenols, carotenes, 
anthocyanins, zeaxanthins, folacin, selenium, lutein, and ascorbic acid. These secondary 
metabolites have high antioxidant capacity and play an imperative protective role against 
different types of cancers and cardiovascular and other degenerative diseases resulting 
from various factors by inhibiting the negative effects of free radicals (Haliloglu et 
al., 2012). 
The flavonoid compounds are secondary metabolites extensively distributed 
in Brassica species in the form of glycosides. The Brassica genus is relatively high in 
flavonoids and other bioactive compounds having positive effects on human health 
compared to other high-water-content vegetables. Flavonoids and hydroxycinnamic acids 
are the most widely recognized and heterogeneous groups of polyphenols in 
the Brassica genus. The percentage of phenolic compounds (flavonoids) varies from 
57.71 to 38.99 μmol/g among the different parts of turnip, These compounds exhibit free 
radical quenching property by hindering the biological activation of cancer-causing 
compounds and by expanding the detoxification of reactive oxygen species (ROS) 
(Morales-Lopez et al., 2017).  



Khader et al., 2021 

JHE, 2021, 31(2): pp 65-81 . Printed in Menoufia University, Egypt. Copyrights © The JHE 

-68
- 

Flavonoid-rich diet is vital for the healthy life because it protects against cardiovascular 
diseases, coronary artery diseases, pigmentation and other degenerative disease resulting 
from imbalance in antioxidant and other status of the persons (Crozier et al.,2016).  
Materials and methods 
Plant materials:  
Turnips leaves and roots were purchased from the local market of Shibin El- Kom, 
washed and dehydrated at 60°c for 6 hrs then grinded to soft powder and kept in dusky 
Stoppard glass bottles. 
Rats and diets:  
Male albino rats weighing 150-160 g per each were purchased from Medical Insects 
Research Institute, Cairo, Egypt. Alloxan: Pure chemical obtained from Sigma(29 
Mawardi Street - Qasr al-Aini - Cairo – Egypt) which was used to induce diabetes mellitus 
in rats. 
Chemicals: 
The basal diet in the experiment consisted of casein (10%), corn oil (10%) vitamin 
mixture (1%), salt mixture (4%), choline chloride (0.2%), methionine (0.3%), cellulose 
(5%) and the remained is corn starch (69.5%) according to (Campbell, 1963) presented 
in the table (1), salt mixture and vitamins mixture were prepared according to (Hegested 
et al., 1941) and (Campbell, 1961). 
After adaptation period (one week), the rats were randomly classified into eight  groups. 
four rats  served as negative control group that fed on basal diet only while the other 
Twenty-eight rats were injected by a single intraperitoneal dose of Alloxan: (150 mg/kg 
body weight) to induce diabetes. These rats were reclassified into positive control group, 
six treated rat groups that were 2.5&5%  turnip leaves powder, 2.5&5%  turnip roots 
powder and, 2.5&5%  mixture of turnip leaves and roots powder. The study period was 
28 days 
Experimental Design: 
Thirty male albino rats, Sprague Dawley Strain, feed on basal diet for a week. And Then, 
divided equal  groups:  one and two as negative and positive group. Groups 3 and 4 feed 
on basal diet with turnip leaves powders by 2.5 and 5%, Groups 5 and 6 feed on basal 
diet with turnip roots powders by 2.5 and 5%, Groups 7 and 8 feed on basal diet with 
turnip leaves and roots  powders by 2.5 and 5% 
At the end of the experimental (4 weeks), rats were fasted for 12-h then scarified. Blood 
samples were collected from the portal vein into dry clean centrifuge tubes for serum 
separation, blood samples  centrifuged for 10 minutes at 3000 rpm to separate the serum 
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according to Drury and Wallington, (1980). Pancreas of sacrificed rats were kept in 10% 
formalin solution till processed for histopathological examination. 
Serum glucose assay:  
Serum glucose was determined using chemical kits according to (Trinder, 1969). 
Liver functions assay: 
Alanine Amino Transferase (ALT), Aspartate Amino Transferase (AST) and alkaline 
phosphatase (ALP) were determined according to the methods described by Tietz, (1976), 
Henary, (1974) and Moss, (1982) respectively. 
Kidney functions assay 
Urea, Creatinine and uric acid were determined according to the methods of Patton and 
Crouch (1977), Henary (1974), and Patton and Crouch (1977) respectively.  
Serum lipid profile assay 
Triglycerides, total cholesterol and high-density lipoprotein(HDL) were determined 
according to (Schmidt-Sommerfeld et al., 1981); (Fassati and Prencipe, 1982) and 
(Allain, 1974) respectively 
Histopathological Examination:   
Pancreas of the scarified rats washed in slain solution, dried by filter paper, weighted, and 
stored frozen in formalin solution 10% for histopathological testing according to method 
mentioned by, Drury and Wallington, (1980). 
Statistical Analysis:  
Data were expressed as mean ± standard deviation. In order to compare the groups. 
Analysis of Variance (ANOVA) test was used. Values at P≤0.05 were considered to be 
statistically significant according to (CoStat Software, Version 6.4 2008). 
Results and Discussion 
Data given in table (1) show the effect of  turnip leaves and roots and their mixture on 
blood glucose of control and diabetic rats. 
The obtained results indicated that the highest glucose level recorded for positive control 
group, while the lowest level recorded for negative control group with significant 
differences (P≤0.05). The mean values were 189.25 and 100.5 mg/dl, respectively. 
On the other hand, rats fed on 5% mixture mg/kg turnip leaves and roots extract recorded 
the lowest glucose level with significant differences (P≤0.05) being, 111.25 mg/dl. While 
the higher glucose level in diabetic rats recorded for 2.5 % turnip leaves extract with 
significant differences (P≤0.05). The value was 155 mg/dl. These results are in agreement 
with Hassanpour et al., (2015) they report that significant elevation of glucose 
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concentrations on the first day among investigation groups that received alloxan. After 
14 days of administration, the extract at the dose of 400 mg/kg and positive control group 
that received metformin 50mg/kg significantly decreased (p<0.001) blood glucose 
concentration compared with diabetic control rats but there was not a significant decrease 
in group 4 that was treated with 200 mg/kg bw of the extract. On the 29th day, both doses 
of the extract and metformin significantly decreased (p<0.001) blood glucose levels when 
compared with diabetic control group.  

Table (1): Effect of turnip leaves and roots on serum blood glucose of control and 
diabetic rats.  

 
 
LSD 
 
(p≤ 
0.05) 

mixture Turnip roots 
(TR) 

Turnip leaves 
(TL) (2) 

positive 
control 

(1) 
negativ
e 
control 

 
 
 
 
Variables 

(8) 
5% 

(7) 
2.5% 

(6) 
5% 

(5) 
2.5% 

(4) 
5% 

(3) 
2.5% 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean±S
D 

Mean±
SD 

10.35 2.111 e 
±5.303 

135.25d±
3.889 

141cd±
1.414 

144cd±
4.9 

150.5bc±
6.4 

155b 
±± 5.656 

189.25a 
±1.767 

100.75f 
±2.474 

Glucose 
gm/dl 

— -41.21 -28.533 -25.49 -23.910 -20,739 -18.09 — -46.76 %change of 
positive control 
Each value is represented as mean ± standard deviation (n = 2)  Mean under the same line bearing different superscript 
letters are different  significantly (p ≤ 0.05). 
 
Data given in Table (2) showed the effect of turnip leaves and roots and their  mixture 
extracts on liver functions (AST) of diabetic rats. It is clear that , AST liver enzyme of 
positive control rats group recorded the highest value when compared with negative 
control group with significant difference (P≤0.05). The mean values were 47.25 and 19.66 
U/L, respectively. While the highest AST liver enzyme of treated group recorded for 
group fed on 5 % turnip roots  but, the lowest  value recorded for group fed on 5% mixture 
roots and leaves extract with significant difference (P≤0.05). The mean values were 51.6 
and 26.75 U/L, respectively. This is in agreement with Karthik and Ravikumar, (2011) 
who examine that  that aqueous extract of turnip leaf in a dose-dependent manner caused 
significant reduction in the plasma AST levels were significantly increased in both doses 
even more than diabetic control group. 
Data given in Table (3) showed the effect of turnip leaves and roots and their  mixture 
extracts on liver functions (ALT) of diabetic rats. The  obtained  results  indicated that 
the  ALT  liver  enzyme of  positive  control  rats  group  recorded  the  highest  value 
when  compared  with  negative  control  group  with  significant  difference  (P≤ 0.05). 
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Table(2): Effect of turnip leaves and roots  and their mixture extracts on(AST) 

L.S.D 
 
 
(p≤ 
0.05) 

mixture 
 

Turnip roots  
(T.R) 

Turnip leaves 
(T.L) 

(2) 
positiv
e 
control 

(1) 
negativ
e 
control Variables (8) 

5% 
(7) 
2.5% 

(6) 
5% 

(5) 
2.5% 

(4) 
5% 

(3) 
2.5% 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

13.10 26.7d 
±1.626 

45.5b 
±7.636 

51.6b 
±6.363 

41.9bc 
±3.959 

45.75b 
±7.283 

31.6cd 
±4.424 

74.25 
±7.4 

19.6d 
±3.9 

AST 
U/L 

— -63.9 -38.7 -30.5 -43.6 -39.1 -57.4 — -73.5 %change of 
positive control 
Each value is represented as mean ± standard deviation (n = 2)  Mean under the same line bearing different superscript 
letters are different  significantly (p ≤ 0.05). 
 
The mean values were 92.85 and 29.1 U/L, respectively. While the highest ALT liver 
enzyme of treated group recorded for group fed on 5 % turnip roots  but, the lowest value 
recorded for group fed on 5% mixture  extract with significant difference (P≤0.05). The 
mean values were 72 and 55 U/L, respectively. this is in agreement with Karthik and 
Ravikumar, (2011) who examine that  that aqueous extract of turnip leaf in a dose-
dependent manner caused significant reduction in the plasma ALT levels were 
significantly increased in both doses even more than diabetic control group. 

Table (3) : Effect of turnip leaves and roots  and their mixture extracts on(ALT) 
L.S.D 
(p≤ 
0.05) 

mixture Turnip roots 
 (TR) 

Turnip leaves 
(TL)  

(2) 
positiv
e 
control 

(1) 
negativ
e 
control 

Variables 

(8) 
5% 

(7) 
2.5% 

(6) 
5% 

(5) 
2.5% 

(4) 
5% 

(3) 
2.5% 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

11.003 55c 
±4.2 

61.75bc  
±5.4 

72b 
±5.7 

64.95bc 
±5. 6 

61.6bc 
±3.7 

57.56c 
±3.2 

92.85a 
±5.4 

29.1d 
±4.2 

ALT 
U/L 

— -40.8 -33.5 -22.4 -30.0 -33.7 -38.0 — -86.7 %change of 
positive control 

Each value is represented as mean ± standard deviation (n = 2)  Mean under the same line bearing different superscript 
letters are different  significantly (p ≤ 0.05). 
 
Data given in Table (4) showed the effect of turnip leaves and roots and their  mixture 
extracts on liver functions (ALP) of diabetic rats. It is clear that  ALP liver enzyme of 
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positive control rats group recorded the highest value when compared with negative 
control group with significant difference (P≤0.05). The mean values were 6.08and 2.68 
U/L, respectively. While the highest ALP liver enzyme of treated group recorded for 
group fed on 5 % turnip roots  but, the lowest value recorded for group fed on 5%  mixture 
turnip leaves and roots extract with significant difference (P≤0.05). The mean values were 
55.75 and 39 U/L, respectively. These results are in agreement with this is in agreement 
with Karthik and Ravikumar,2011 who examine that  that aqueous extract of turnip leaf 
in a dose-dependent manner caused significant reduction in the plasma ALT levels were 
significantly increased in both doses even more than diabetic control group. 

Table (4 ): Effect of turnip leaves and roots  and their mixture extracts on(ALP) 
L.S.D 
 
 
 
(p≤ 
0.05) 

mixture 
 

Turnip roots 
(T.R) 

Turnip leaves 
(T.L) (2) 

positive 
control 

(1) 
negative 
control Variables (8) 

5% 
(7) 
2.5% 

(6) 
5% 

(5) 
2.5% 

(4) 
5% 

(3) 
2.5% 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

11.886 
39cd 
±4.1 

48.8 bc 
±5.7 

55.75b 
±5.4 

48.85bc 
±6.0 

40.6 cd 
±4.7 

39.4cd 
±5.6 

71.7a 
±6.1 

29.1d 
±2.7 

ALP 
U/L 

— -45.606 -31.93 -22.245 -31.86 -43.4 -45.048 — -59.414 
%change 
of positive 
control 

Each value is represented as mean ± standard deviation (n = 2)  Mean under the same line bearing different superscript 
letters are different  significantly (p ≤ 0.05). 
 
Data presented in table (5) show the effect of  turnip leaves and roots  and their mixtures 
on serum creatinine of diabetic rats. It was clear to mention that the highest creatinine 
recorded for positive control rats group value when compared with negative control group 
with significant difference (P≤0.05). The mean values were 1. 46 and 1.01 mg/dl. While 
the highest creatinine level of treated group recorded for group fed on 5 % turnip roots  
but, the lowest value recorded for group fed on 5% mix with significant difference 
(P≤0.05). The mean values was 1.26 and 0.94 mg/dl. 
Data presented in table (6) show the effect of  turnip leaves and roots  and their mixtures 
on serum creatinine of diabetic rats The mean value of uric acid of positive control rats’ 
group which was higher than negative control group with significant differences 
(P≤0.05). The mean values were 9.97 and 6.2 mg/dl. On other hand , the highest uric acid 
of treated groups (diabetes groups) was recorded for 5 % turnip roots r group, while the 
lowest urea recorded for 5% mixture of turnip leaves and roots with significant 
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differences ( P≤0.05). The mean values were 8.2 and 6.7 mg/dl. The best treatment was 
recorded for group 8 (2.5% turnip leaves and 5% mixture of turnip leaves and roots) as 
compared to positive control group. 

Table (5): Effect of turnip leaves and roots and their mixture extract on serum 
creatinine of control and diabetic rats 
L.S.D 
 
 
(p≤ 
0.05) 

mixture 
 

Turnip roots 
 (T.R)  

Turnip leaves 
(T.L)  

(2) 
positive 
control 

(1) 
negative 
control 

Variables 

(8) 
5% 

(7) 
2.5% 

(6) 
5% 

(5) 
2.5% 

(4) 
5% 

(3) 
2.5% 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

0.370 0.94b 
±0.084 

1.06b 
±0.113 

1.26ab 
±0.042 

1.01b 
±0.31 

1.15ab 
±0.056 

1.01b 
±0.056 

1.46a 
±0.268 

1.01b 
±0.098 

Creatinine 
Mg/dl 

— -35.616 -27.39 -13.69 -30.82 -21.23 -30.82 — -30.82 %change of 
positive 
control 

Each value is represented as mean ± standard deviation (n = 2)  Mean under the same line bearing different superscript 
letters are different  significantly (p ≤ 0.05). 
 

Table (6): Effect of turnip leaves and roots and their mixture extract on serum uric 
acid of control and diabetic rats 

L.S.D 
 
 
(p≤ 
0.05) 

mixture 
 

Turnip roots 
(T.R) 

Turnip leaves 
(T.L) (2) 

positive 
control 

(1) 
negative 
control Variables 

(8) 
5% 

(7) 
2.5% 

(6) 
5% 

(5) 
2.5% 

(4) 
5% 

(3) 
2.5% 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

3.022 6.7  ab 
±0.565 

7.7ab± 
2.687 

8.2ab 
±1.838 

7.5 ab± 
0. 848 

7.8ab± 
0.424 

6.925ab± 
0. 954 

9.975a± 
0.176 

6.2b± 
0.989 

Uric acid 
Mg/dl 

— -32.832 -22.807 -17.79 -24.812 -21.80 -30.57 — -37.844 
%change 
of positive 
control 

Each value is represented as mean ± standard deviation (n = 2)  Mean under the same line bearing different superscript 
letters are different  significantly (p ≤ 0.05). 
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Data present in table (7) Effect of turnip leaves and roots and their mixture extract on 
serum urea of control and diabetic rats.   It was clear to mention that the highest urea 
recorded for positive control rats’ group, while the lowest urea recorded for negative 
control group with significant differences (P≤0.05). The mean values were 35.46 and 2.7 
mg/dl. On the other hand, the highest urea of treated groups (diabetes groups) was 
recorded for 5 % turnip roots, while the lowest urea recorded for 5% turnip leaves with 
significant differences (P≤0.05). The mean values were 31.15 and 2.35 mg/dl 

 Table (7): Effect of turnip leaves and roots and their mixture extract on serum urea 
of control and diabetic rats. 

L.S.D 
 
 
(p≤ 
0.05) 

Mixture 
 

Turnip roots 
(T.R) 

Turnip leaves 
(T.L) (2) 

positive 
control 

(1) 
negative 
control 

 
 
 
Variables 

(8) 
5% 

(7) 
2.5% 

(6) 
5% 

(5) 
2.5% 

(4) 
5% 

(3) 
2.5% 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

8.638 22.35bc 
±0.947 

29.8abc 
±7.071 

31.15ab 
±3.889 

29.4abc 
±2.545 

2.35abc±
3.606 

25.325b
c±3.57 

35.46a 
±2.74 

20.7 c 
±2.545 

Urea 
Mg/dl 

— -36.97 -15.96 -12.15 -17.08 -93.22 -28.58 — -41.62 
%change 
of positive 
control 

Each value is represented as mean ± standard deviation (n = 2)  Mean under the same line bearing different superscript 
letters are different  significantly (p ≤ 0.05). 
 
The effect of turnip leaves and roots and its extracts on the serum total cholesterol of  
diabetic rats are shown in Table ( 8 ). The obtained results indicated that the cholesterol 
levels of positive control group recorded the highest value when compared with negative 
control group with significant difference (P≤0.05). The mean values were 154  and 76.5 
mg/dl, respectively. While the higher cholesterol levels recorded for group fed on 5 % 
turnip leaves but, the lowest value recorded for group fed on 5% mixture leaves and roots 
extract with significant difference (P≤0.05).  The mean values were 107.25 and 78.9 
mg/dl, respectively. 
The effect of turnip leaves and roots and its extracts on the serum triglycerides of diabetic 
rats are shown in Table ( 9 )  It is clear that , the triglyceride of positive control group 
recorded the higher value when compared with negative control group with significant 
difference (P≤0.05). The mean values were 132. 5 and 67.5 mg/dl, respectively.  While 
the highest triglyceride recorded for group fed on 5 % turnip leaves but, the lowest value 
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recorded for group fed on 5%  mixture turnip leaves and roots extract with significant 
difference (P≤0.05).  The mean values were 92.5 and 66 mg/dl, respectively.  
 

Table (8): Effect of turnip leave and roots and its extracts on total cholesterol 
L.S.D 
 
 
(p≤ 
0.05) 
 

mixture 
 

Turnip roots 
(T.R) 

Turnip leaves 
(T.L) (2) 

positive 
control 

(1) 
negativ
e 
control 

 
 
Variables 

(8) 
5% 

(7) 
2.5% 

(6) 
5% 

(5) 
2.5% 

(4) 
5% 

(3) 
2.5% 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

11.116 
78.9de±
0.141 

de80.75 
±1.76  

09 cd 
±3.53 

6.759 bc 
±8.131 

107.25b 
±3.35 

101.25bc 
±7.42 

541 a 
±5.65 

76.5e 
±12.12 

Cholester
ol. Mg/dl 

— -48.766 -47.56 -41.55 -37.17 -30.357 -34.25 — -50 
%change 
of positive 
control 

 Each value is represented as mean ± standard deviation (n = 2)  Mean under the same line bearing different 
superscript letters are different  significantly (p ≤ 0.05). 
 
Table ( 9 ):Effect of turnip leave and roots and its extracts on serum triglycerides 
level of diabetic rats: 

L.S.
D 
 
 
(p≤ 
0.05) 
 

mixture 
 

Turnip roots 
(T.R) 

Turnip leaves 
(T.L) 

(2) 
positiv
e 
control 

(1) 
negativ
e 
control Variables 

(8) 
5% 

(7) 
2.5% 

(6) 
5% 

(5) 
2.5% 

(4) 
5% 

(3) 
2.5% 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

6.631 
66d 
± 
1.41 

67 d 
± 
1.41 

80.25
c 
± 
3.18 

82.95
c 
± 
2.89 

92.5 b 
± 
3.53 

77.25
c 
± 
2.47 

132.5a 
± 
3.53 

67.5d 
± 
3.53 

triglycerid
e 
mg/dl 

— 
-
50.18
8 

-
49.43
3 

-
39.43
3 

-
37.39
6 

-
30.18
8 

-
41.69
8 

— -49.056 
%change 
of positive 
control 

Each value is represented as mean ± standard deviation (n = 2)  Mean under the same line bearing different superscript 
letters are different  significantly (p ≤ 0.05).  
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The effect of turnip leaves and roots and its mixture on the serum lipid profile (HDL-c) 
levels of diabetic rats are shown in Table (10). The obtained results indicated that the 
high-density lipoprotein (HDL-c) levels of negative control group recorded the higher 
value when compared with positive control group with significant difference (P≤0.05). 
The mean values were 52.4 and 36.35mg/dl, respectively. While the higher (HDL-c) 
levels recorded for group fed on 5% mixture turnip leaves and roots  but, the lowest value 
recorded for group fed on 2.5 % turnip leaves  with significant difference (P≤0.05).  The 
mean values were 51.5 and 34.14 mg/dl, respectively.  
Table(10) Effect of turnip leaves and roots and its mixture on high density 
lipoprotein cholesterol (HDL-c) 

L.S.D 
(p≤ 
0.05) 

mixture 
 

Turnip roots 
(T.R) 

Turnip leaves 
(T.L) (2) 

positive 
control 

(1) 
negative 
control Variables (8) 

5% 
(7) 
2.5% 

(6) 
5% 

(5) 
2.5% 

(4) 
5% 

(3) 
2.5% 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

17.935 
51.5a 
±2.12 

34.5a 
±19.79 

48.25a 
±1.76 

43.5a 
±3.53 

39.5a 
±1.41 

34.14a 
±5.44 

36.35a 
±5.161 

52.4a 
±3.676 

HDL-c 
Mg/dl 

— 41.67 -5.08 32.737 19.669 8.665 -6.079 — 44.15 
%change 
of positive 
control 

Each value is represented as mean ± standard deviation (n = 2)  Mean under the same line bearing different superscript 
letters are different  significantly (p ≤ 0.05). 
 
Histopathological examination of Pancreas: 
Histopathologically, pancreas of rat from group 1 showed no histopathological changes 
(photo a). However, pancreas of rat from group 2 showed atrophy of islets of Langerhans 
(photo b). On the other hand, pancreas of rat from group 3 revealed focal necrosis of 
pancreatic acini (photo c). Moreover, pancreas of rat from group 4 showed hypertrophy 
and hyperplasia of islets of pancreas (photo d). Meanwhile, sections from group 5 
revealed necrosis of some cells of islets of Langerhans (photo e). Pancreas of rat from 
group 6 showed atrophy of islets of Langerhans (photo f). Examined sections of rat from 
group 7 revealed necrosis of islets of Langerhans (photo g). Moreover, pancreas of rat 
from group 8 showed no histopathological changes (photo h) 
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Figure (1): Effect of tested leaves on histopathological changes of pancreases of diabetic rats. 
(From a to h) a, Pancreas of rat from group 1 showing no histopathological changes (H and 
E X 200). (control diet); b,c,d,e,f,g,h fed on diet containing turnip leaves and roots and their 
mixture  2.5 and 5 % for 28 day after induced by alloxan (H&E, X 200). 
 
Conclusion 
The leaves and roots of the plant selected in this study were effective in protecting mice 
from hyperglycemia. These results supported our hypothesis that the tested leaves of the 
plant contained several important compounds such as fiber, minerals, polyphenols, 
flavonoids, and carotenoids capable of inhibiting the process of hyperglycemia. 
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Therefore, the data recommended the leaves and roots of the plant (turnip) selected in a 
moderate amount to be included in our daily diets. 
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 ناسكوللأا BCثأتب ركسلاW ةWاصملا ناBSفلا QRع تفللا روذجو قارولأ لمتحملا BCثأتلا
 يواخرلا دمحم ةلاp ،نمحرلا دlع هbcن BCبع ،fgخ زbcع ماهس
 sgم ،موrلا pqgبش ،ةaفونملا ةعماج ،fgghiملا داصتقلاا ةaل̀ ،ةمعطلأا مولعو ةTذغتلا مسق
 
 vwرعلا صخلملا
�g ركسلا عافترلا ةداضملا تاfqثأتلا مaيقتل ةساردلا ەذه تuvجأ

i فلا �ع  تفللا روذجو قارولأ مدلاfلا  نا���i اعت�g
i 

 160-150 اهنم ل̀ نزو ةغلا�لا ءاضaبلا نا�fفلا روكذ نم نوثلاثو نانثا مادختسا مت ثaح  .مدلا ركس  عافترا نم
 ةعومجم̀ اهب ظافتحلاا مت نا�fف 4 يوتحت hiولأا ةعومجملا ، pqgت¤س£ئر pqgتعومجم hإ اهمaسقت متو ثaح� امًارج
 اهتباصلأ مسجلا نزو نم مجك/مج150 لدعم� ناسكوللأا� اهنقح مت )رأف 28( ةaناثلا ةعومجملاو ة�لاس ةط�اض

 �iع اهتيذغت مت ��iلا يرخلأا تاعومجملاو ة�جوم لو�fنك ةعومجم ,ةaلاتلا تاعومجملا hiا اهمaسقت ةداعاوركسلا�
��اذغ ماظن

i  ح .موي 28 ةدملaب امهطولخمو  تفللا تا�ن روذجو قاروأ قوحسم ءاطعإ مت ثµ5 و    2. 5   ة�س 
�g .امًوي 28 ةدمل ةaساسلأا ة�جولا نم ٪

i اهنTجتلا ةu·لاو , مدلا زوكولجريدقت مت ، ةrس£لوfثلاثلا نوهدلاو ، لو�aة 
)TG( ، لاع تان¤تور·¹بيللاوaلا ةrاع ةفاثhi لاrةفاث )HDL-c( ، و ALT  ، و AST ، و ALP ، رويلاوvلاو ، اruvن¤تاpqg 
 hإ تدأ )P≤0.05( تفللا قاروأو روذج نأ hإ اهيلع لوصحلا مت ��iلا ةساردلا جئاتن تراشأ .كvرويلا ضمحو ،
VLDL �g وزوكولجلا ة�سÂ ضافخنا

i زو مدلاvةدا HDL ̀سح تفللا قاروأو روذج نأ امµلا فئاظو تrلاو د�Æ� 
�g ةaضرملا ةaجaسµلا تاfqغتلا ضع� عنمتو

i كنبلاuvضرف .ساaلا جئاتنلا ة��i لاو اهيلع لوصحلا مت��i را�تخا مت 
�g ركسلا  ة�سÂ ضفخو ةراضلا راثلآا pqgسحت �ع ةرداق تا�كرم ةدع �ع يوتحت تا�نلا نم ءازجأ

i نإف اذل . مدلا 
�g ةلدتعم تاaم�Í تاتا�نلا ەذه مادختسا اهب Ìوملا تاناaبلا

i ئاذغلا انتا�جوaة. 
 صحف ، زوكولجلا عافترا� ة�اصملا نا�fفلا ، �Æلاو د�rلا فئاظو ،  HDL-c ،مدلا زوكولج  :ةzحاتفملا تاملxلا
 .ةجسÂلأا
 

 


