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Title of Thesis:
“A study of the effect of insulin, Nigella sativa, and metformin on
retinol binding protein and endothelin-1 in diabetes”™

ABSTRACT:

The current work was carried out on both type 1 diabetic children (clinical) and
alloxanated diabetic rats (experimental) to investigate the level of RBP4 and ET-1 as an
early marker for renal impairment and angiopathy, and to evaluate the effect of
metformin (antidiabetic drug) and N.sativa (natural antioxidant plant) on the above
markers and on the diabetic state in the alloxanated diabetic rats. From forty-eight
children (7-15 years) with type 1 diabetes, 18 children were microalbuminuric (MA"
group) and 30 children were normoalbuminuric (MA" group) and these two groups are
compared with 24 apparently healthy non-diabetic children.

The high levels of serum & urine RBP4 in MA™ type 1 diabetic children group,
indicates that RBP4 could be an early marker for renal impairment even in the absence
of renal impariment (MA). The significantly higher level of plasma ET-1 in MA™ than
in MA" diabetic group, may indicate that endothelial dysfunction, precedes the
appearance of microalbuminuria in type 1 diabetic patients, and could be used as an
early marker for diabetic microangiopathy. Level of serum testosterone was
significantly reduced in in the diabetic children males and showed direct correlation
with age and insulin dose. Both metformin and N.sativa were comparable in reducing
serum glucose of the diabetic rats, but N.sative not only had hypoglycemic effects but
also hypolipidaemic effects and it also improve the liver function and ET-1 level.
Although using the mixture of metformin and N.sativa had improved both the level of
serum testosterone and the structure of testis which turned to normal, it was less
effective in improving diabetic state than using metformin or N.sativa alone and may
increase the risk for cardiovascular disese. This may indicate that using either
metformin or N.sativa alone is better than using them in combination. This tends to
raise basic questions about the effect of interactions that may occurs on using this
mixture in the treatment of diabetes, consequently, This finding need to be confirmed
in a larger number of rats to explore the potential reasons for this unexpected results.
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Table (2): Comparison of the mean values of duration of diabetes, insulin dose, serum glucose, and

glycosylated hemoglobin (HbAc) in children with type 1 diabetes (MA™ and MA") and
apparent healthy control children.

Groups

Control children

Diabetic children

_ MA’ MA®*
Parameter (n=24) (n=30) (n=18)

Duration of diabetes A A

(Y) - 3.20+0.44 3.31 £ 0.57
Insulin dose - A A

(U/d) 38.40 = 2.65 36.28 £ 3.29
Glucose A B B

(mg/ dl) 87.67 £ 1.85 216.93 * 16.43 179.50 £ 13.10

A B B

HbA1c % 6.25 + 0.26 8.03 £ 1.05 8.46 % 0.74

n : number of children

All data are represented as mean + S.E

Different letters at the same row mean significant difference (p<0.05) between groups at the level of (0.05), common
letters mean non-significant difference (p>0.05).




Table (3): Comparison of the mean values of lipid profile in children with type 1 diabetes (MA and MA")
and apparent healthy control children.

Groups Diabetic children
Control children . +
(n=24) MA MA
Parameters (n=30) (n=18)
C C A y )
holesterol (CH) 171.00 + 2.36 191.43 + 6.57 188.50 + 6.04
(mg/dl)
Triglycerides (T.G A y :
riglycerides (T.G) 53.33 + 1.84 74.23 + 4.30 67.56 + 3.80
(mg/dl)
Total lipids (T.L A : y
otal lipids (T.L) 622.13 + 10.85 632.80 = 23.33 598.44 + 20.77
(mg/dl)

n : number of children
All data are represented as mean + S.E

Different letters at the same row mean significant difference (p<0.05) between groups at the level of (0.05),
common letters mean non-significant difference (p>0.05).



Table (5): Comparison of the mean values of kidney function tests in children with type 1 diabetes (MA and MA") and

apparent healthy control children.

Groups

Control children Diabetic children
(n=24) MA" MA"
parameters (n=30) (n=18)
S.urea A B B
(mg/dL) 16.58 = 0.65 2253 +£1.13 22.11+1.32
U.urea A B B
(g/L) 18.10 £ 0.73 13.11 +1.18 13.95 £ 1.04
S.creatinine A B B
(mg/dl) 0.33 £ 0.02 0.27 £0.02 0.24 £ 0.02
U. creatinine A B A
(g/L) 1.39 + 0.08 0.84+0.05 1.27 £ 0.16
Microalbuminuria A A B
(ng/ml) 15.38 £ 0.39 13.93 £ 0.71 67.83 +£4.73

n : number of children

All data are represented as mean + S.E
Different letters at the same row mean significant difference (p<0.05) between groups at the level of (0.05),

common letters mean non-significant difference (p>0.05).




Table (8): Comparison of the mean values of serum testosterone and sex hormone binding globulin (SHBG) in both males
and females children with type 1 diabetes (MA and MA") and apparent healthy control children.

Groups i i i
p Control children . Diabetic children .
n=12
Parameters ( ) (n=15) (n=9)
A b y
1.49 + 0.06 0.26 = 0.08 0.05 + 0.01
(ng/ml)
Tonerone A A A
0.09 + 0.02 0.15+0.04 0.16 = 0.04
(ng/ml)
in males A B AB
27.67 £ 1.04 39.93 +3.13 35.22+1.42
(nmol/T)
insflgllzﬁes A B C
22.92 +1.20 48.80 + 2.25 32.33+1.73
(nmol/T)

n : number of children

All data are represented as mean = S.E
Different letters at the same row mean significant difference (p<<0.05) between groups at the level of (0.05),

common letters mean non-significant difference (p>0.05).




Table (18): Comparison of lipid profile among the experimental studied groups.

Groups normal control group | Diabetic control group | metformin group N. Sativa group metformin + N. Sativa
Parameters (GD) (GID (GIID) (GLV) (GV)
N B A A AB
Cholesterol 78.25 + 3.43 58.50 + 4.68 64.17 +2.82 70.58 + 3.18
(mg/dl) 62.50 £ 1.37
Triglycerides A B B C BC
(mg/dl) 41.33+2.80 81.75+4.96 78.25+3.26 68.17 £2.06 75.08 £ 2.83
Total lipids AB AB AB B A
(mg/dl) 238.42 +6.21 240.00 + 9.68 238.58 £4.26 217.75 + 8.57 244.83 +14.91

Each group has 12 rats.

All data represented as mean + SE
Different letters at the same row mean significant difference (p<<0.05) between groups at the level of (0.05),
common letters mean non-significant difference (p>0.05).




Table (19): Comparison of the mean values of serum aspartate aminotransferase (s.AST), serum alanine aminotransferase
(s.ALT) and total bilirubin among the different experimental studied groups.

Groups normal control group | Diabetic control group metformin group N. Sativa group metformin + N. Sativa
Parameters (G)) (GII) (GIID) (GIV) (GV)

s.AST A B A B B

(u/1) 130.00 + 4.14 209.58 + 9.70 113.83 + 8.35 189.00 + 7.78 205.75 + 9.01
s.ALT A B BC C B

(u/1) 2725 + 1.63 49.83 = 3.80 44.67 + 3.59 37.67 + 2.41 52.00 + 2.83
Bilirubin A B BC AC D

(mg/dl) 0.892 + 0.08 1.608 + 0.12 1.362 +£0.09 1.177 £ 0.15 0.570 = 0.06

Each group has 12 rats.
All data represented as mean + SE

Different letters at the same row mean significant difference (p<<0.05) between groups at the level of (0.05),
common letters mean non-significant difference (p>0.05).




Table (20): Comparison of kidney function among the different experimental studied groups.

Groups normal control group | Diabetic control group metformin group N. Sativa group metformin + N. Sativa
Parameters (G (GII) (GIII) (GIV) (GV)
s.urea A B C B B
(mg/dl) 30.00 + 1.73 78.08 + 7.14 56.17 + 3.33 84.58 + 3.26 88.92 + 3.29
u.urea A B C A C
(/) 24.00 + 1.67 16.33 + 1.08 2033 + 1.25 2583 + 1.55 20.08 + 0.53
s.creatinine A B AB B B
(mg/dl) 0.77 + 0.04 0.99 + 0.06 0.80 + 0.06 0.94 + 0.04 0.96 + 0.05
u.creatinine A A AB C B
(g/l) 2133 + 1.86 17.25 + 131 23.58 + 1.85 46.83 + 4.49 28.83 + 1.55
Microalbumin- A B B B C
uria
(ng/ml) 0.218 + 0.03 0.475 + 0.04 0.594 +0.03 0.544 +0.03 1.446 + 0.10

Each group has 12 rats.

All data are represented as mean + SE
Different letters at the same row mean significant difference (p<0.05) between groups at the level of (0.05),
common letters mean non-significant difference (p>0.05).




Table (22): Comparison of serum insulin, testosterone, sex hormone binding globulin (SHBG), and plasma endothelin-1
(ET-1) among the different studied rat groups.

Groups normal control group | Diabetic control group metformin group N. Sativa group metformin + N. Sativa
Parameters (GD (GII) (GIID) (GIV) (GVY)
Insulin A AB C B r
(nIU/ml)
732 £ 0.16 7.83 £ 0.37 10.66 + 0.31 8.38 + 0.36 13.36 £ 0.51
Testosterone A B C B A
(ng/ml) 0.413 + 0.04 0.223 + 0.04 0.783 + 0.04 0.250+ 0.04 0.452 + 0.08
SHBG A A B AB A
(nmol/l) 1.74 + 0.12 1.66 + 0.04 1.45 + 0.05 1.69 + 0.10 1.76 + 0.11
ET-1 A B C D C
(Pg/ml) 4508 + 0.16 5.300 + 0.31 1.492 + 0.16 2.250 + 0.24 1.642 + 0.13

Each group has 12 rats.

All data are represented as mean + SE
Different letters at the same row mean significant difference (p<0.05) between groups at the level of (0.05),
common letters mean non-significant difference (p>0.05).
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