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RESULTS

kel F 7T

Ten  normaj children COMprises STOUP 1, 4 maleg and 6

females (4 - 12 Years) . Thejp Serum coppey (range 0.71 - 1.2

With 4 Mean 0.93 + g 14 mg/L) . Serunm Zinc (range 0.662 _

are displayeq in tabie (9).

The Second 9roup includeq ten Patients with nephrotijc
Syndrome; ¢ males and 4 females (3.5 - 10 Years). Their
Sérum copper (range 0.208 - 1.35 with a4 mean .58 ¥ 0.323
mg/L) . Serum zinc (range 0.172 - 0.450 with @ mean 0.330 *
0.080 mg/1) . Serum magnesium (rang 0.903 - 1.952 with 4 mean

1.152 + 0.301 Mg/AL) . The results are Shown in table (10,

4.9 with 4 Mean 3. .55 + 0.645 gm/dL) . Serum albumin (range

1.5 - 3.3 With a mean 2.88 + 0.539 gm/dL) . the results are

The third group included ten Patients With dcute
glomerulonephritis: 4 males and s females {3-12 years) .

Theip Sérum coppey (range 0,762 _ 1.93 with 4 mean 1,015 +
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RESULTS
Ten normal children comprises group 1, 4 males and 6
females (4 - 12 yvears). Their Serum copper (range 0.71 - 1.2
with a mean 0.93 + 0.14 mg/L). Serum zinc (range 0.662 -
1.112 with a mean 0.85 + 0.16 mg/L). Serum magnesium (range
1.603 — 2.302 with a mean 1.97 + 0.23 mg/dL). these results

are displaved in table (9).

The second group included ten patients with nephrotic
syndrome; 6 males and 4 females (3.5 - 10 vyears). Their
serum copper (range 0.208 — 1.35 with a mean 0.58 + 0.323
mg/L). Serum zinc (range 0.172 -~ 0.4530 with a mean 0.330 +
0.080 mg/L). Serum magnesium (rang 0.903 - 1.952 with a mean
1.152 + 0.301 mg/dL). The results are shown in table (10) .

Their serum creatinine ranged between 0.6 and 9.0 mg/dL with

a mean 1.56 + 2.618 mg/dL. Serum urea (rang 20.0 - 160.00
with a mean 52.0 + 41.96 mg/dl). Serum protein (range 2.7 -
4.9 with a mean 3.55 + 0.645 gm/dL). Serum albumin (range

1.5 — 3.1 with a mean 2.88 + 0.539 gm/dL). the results are

shown in table (8).

The third group included ten patients with acute
glomerulonephritis: 4 males and 6 females (3-12 vears).

Their serum copper (range 0.762 — 1.93 with a mean 1.015 +



0.138 mg/L) . Serum zinc (range 0.29) — 0.700 with a mean
0.443 + 0.19g mg/L) . Serum Magnesium (range 1.65 - 2. 627

with a mean 1.g7 *0.13 mg/dL). The results are shown in

table (11). Their serum Creatinine (range 0.6 — 2.6 with g
mean 1.01 + 0,58 mg/dL) ,  serum urea (range 27 - 65 with g4
mean  40.5 + 14,579 m3/dL), serum Protein (range 5.4 _ 6.9

With a mean 6.15 + 0,353 am/dL) and Serum albumin (range 3.0
- 4.9 with 5 mean 3.6 + 0.589 gm/dL) . The Tésults are shown

in table (8).

mg/L).  Serum Zinc (range 0.201 - 0.831 with 4 mean 0,5049 +
0.1906 mg/L) .  Serum Magnesium (range 2.304 -~ 3.103 with a
meén 2.810 + 0.2568 mg/dLj. The results are shown in table

(12} .

Their serum Creatinine (range 5.7 _ 12.8 with a mean
10.12 + 2.29¢ mg/dL) . Serum urea (range 65.9 - 120.0 with 4
Mmean 83.3 «+ 16.028 mg/dL) .  Serum Protein (range 3.5 - 7.4
wWith a mean 6.270 + 0.527 gm/dL) . Serum albumin range 2.4 -~
3.8 with a mean 3.02 + 0.371 gm/dL} . The Yesults are shown in
table (8} .
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Shows the clinical findings in normal control.

Shows the <clinical findings in patients with

nephrotic syndrome.

Shows the clinical findings in patients with
acute glomerulonephritis.

Shows the c¢linical findings in patients with
chronic renal faillure.

Shows the laboratory findings in patients with
nephrotioc syndrome.

Shows the laboratory findings in patients with
acute glomerulonephritis.

Shows the laboratory findings in patients with
chronic renal failure.

Shows statistical analysis of Serum creatinine,
urea, protein and albumin in all patients.

Shows the levels of sSerum copper, zINC and
magnesium in normal control.

Shows the levels of serum CoOpper, zinc and
magnesium in patients with nephrotic syndrome .
Shows the levels of sSerum copPper, zinc and
magnesium in patients with acute
glomerulonephritis.

Shows the levels of serum copper, 2zinc and

magnesium in patients with chronic renal failure.



Table (13):

Table (14}:

Table (15):

Shows:

_ A significant decrease of serum copper 1n

patients with nephrotic syndrome compared to

normal control.

- A highly significant decrease of serum 2z1nc
and magnesium in patients with nephrotic
syndrome compared to normal control.

Shows:

— No significant difference between the level of
serum copper and magnesium in patients with
acute glomerulonephritis compared to normal
control.

— A highly significant decrease of serum zinc in
patients with acute glomerulonephritis
compared to normal control.

Shows:

- A significant 1increase of serum copper 1n
patients with chronic renal failure compared
to normal control.

- A highly gsignificant increase of serum
magnesium in patients with chronic renal

failure compared to normal control.

— A highly significant decrease of serum zinc in

patients with chronic renal failrue compard to

normal control.



Table (16):

Table (17}:

Table (18):

Table (19):

Shows:

- A highly significant increage of serum COpPPEr
and magnesium in patients with chronic renal
failure compared to patients with nephrotic
syndrome.

- A gsignificant 1increase of serum zinc in
patients with chronic renal failure comapred
to patients with nephrotic gyndrome .

Shows:

- No significant difference between serum copper
and =zinc in patients with chronic renal
failure and between serum COpper and zinc in
patients with acute glomerulonephritis.

- A highly aignificant increase of zerum
magnesium in patients with chronic renal
failure compared to gerum magne3ium of
patients with acute glomerulonephritis.

shows, the correlation between gerum COpPer.,

zinc and magnesium in patients with nephrotic

syndrome, acute glomerulonephritis and chronic
renal failure and their serum creatinine, urea,
protein and albumin.

Shows the correlation between serum copper, zinc

and magnesium of the total patients and between

their serum creatinine and urea.



Figure (2):

Figure (3

Figure (4):

A histogram shows serum copper in control,

nephrotic syndrome, acute glomerulonephritis and
¢hroni¢ renal failure groups.
A histogram shows, serum 2zinc in control,

nephrotic syndrome, acute glomerulonephritis and
chronic renal failure groups.

A histogram shows serum magnesium in control,
nephrotic syndrome, acute glomerulonephritis and

chronic renal failure groups.



Table (1): Clinical findings found in controls.

Signs of Neurological

No. Age Sex Wt. Bl. pr Edema heart

earst WSV WlwE memiiesiations
1 9 male 23 100/70 -ve -ve -ve
2 7 female 20 Q0/70 -ve -ve —ve
Sk temieso om0 e e e
s mle v s e e
S atemieis s e e e
s w1 s e e e
iz temmesm om0 e e e

8 8 female 25 Q0/70 —ve —-ve -ve
9 5 male 17 80/60 —Ve —-ve -ve
10 6 female 21 90/65 —-ve -ve —ve
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Table (2): Clinical findings found in cases of nephrotic

syndrome .

Signs of Neurological
No. Age Sex Wt. Bl. pr Edema heart

(Years) 10) failure manifeatatisng
1 g male 21 90/70 ++ -ve -ve
2 9 female 28 100/753 +4++ -ve —ye
3 3.5 male 17 90/65 +++ —-ve —ve
4 8 male 25 100,70 +++ -ve -ve
5 5 female 20 140,100 +++ —-ve —-ve

with

massive

ascitis
6 4 female 17 90/60 ++ -ve —-ve
7 4 female 16 90/70 ++ —-ve -ve
8 5.5 male 20 90/70 ++ —-ve ~-ve
9 10 male 32 120/80 +4++ —-ve -ve

10 5 male 19 85/60 +++ -ve —-ve
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Table (2): Clinical findings found in cases of nephrotic

gyndrome.

No. Age Sex Wt. Bl. gy [Edema heart
(years) (ka) failure manifestations

1 6 male 21 90/70 ++ ~-ve -ve
2 9 female 28 100/75 +++ -ve —ve
3 3.5 male 17 90/65 +++ —-ve -ve
4 8 male 25 100/70 +++ -\ -ve
5 5 female 20 140/100 +++ —-ve —ve

with

massive

ascitis
6 4 female 17 90/60 ++ —ye -ve
7 4 female 16 90/70 ++ -ve —-ve
8 5.5 male 20 90/70 ++ —-ye -ve
9 10 male 32 120/80 +++ -e —-ve
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Table (3): Clinical findings found in cases of acute

glomerulonephritis.

No. Age Sex W, Bl, r Fdem

(vears) (kg)

11 7 female 18

Si1gns of Neurological

neart

failure manifestations
110/80 ++ -ve -ve
110/80 + —-ve —ya
120/80 + —-ve -ve
110/70 + —ve ~-ve
140~
170/90 —-ve -va +ve
hypertensive
Encephalopathy
145/110 -ve —-ve —-\e
160/120 +4 -ve —ve
140/110 ++4 -\e -ve
120/80 + —ve e
100/60 ++ -ve -ve
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Clinical findings found in cases of chronic

Table (4):
renal failure.
Signs of Neurological
No. Age BSex Wt. Bl. pr Edema heart
(vears) {(kg) failure manifestations

21 14 male 28 110/80 —-ve -ve -ve

22 10 male 18 105/70 —-ve -ve -ve

23 15 female 25 120/80 -ve —-ve —ve

24 8 male 14 110/80 —-\e —-ve -ve

25 13 female 20 120/80 —-ve —-ve -ve

26 9 male 17 100/70 -ve —-ve —-ve

27 11 male 20 105/70 —-ve -~ve —-ve

28 11 female 19 100/70 —ve -ve -y e

29 12 male 25 115/75 -ve -ve —-ve

30 7 female 15 95/70 —-ve —-ve ~-ve
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Table (5)r Lsbarstery findings of cases of nephrotic syndroee,

----------------------------------------------------------------------------------------------------------------

No. Wb S.cr Slr. Protein Albualn  ER W@ v R ! N E
ag/dl wg/dl ag/dl  total  gardl  omemmmmesmosmssemmsmsemsmccmsemmomomesmossesmoooe
1l ¥oly G95/28h  Colour RBCS  Protein Costs
1 11,8 6.8 40 3.9 2.9 60 130 1600 yellow  -ve ++ Hyaline
80 granular
2 N 1,0 3.8 2.1 13 150 1509 yellow  -ve +4 Hyaline
80 granelar

A V- B P B & 2.8 1.7 30 120 1000 yellow 3-10 +4 Granclar

43 fatty
LS 0.6 A7 17 1,8 45 95 409 yellow 10-15 Iy Granular
65 oliguria hyaline
5 10,8 9.0 180 3.9 2.7 25 10§ 50 yellow 10-12 + Red cell
40 oliguria turbid hyaline
granualr
b 8 06 22 3.4 2,0 15 115§ 1000 dark  -ve #  Hyaline
125 yellow fatty
7 B7 Lo 29 4.9 3.1 30 120 250 yellow  6-8 + -ve
§0 oliguria
g8 1S 06 3.0 1.9 120 180 1200 Turbid  -ve +Hi Hyaline
122 granular
¥ 12 0.6 40 3.8 2.7 &0 110 630 Turbid  -ve +e Hyaline
73 pliguria fatty
1w 123 67 95 3.4 2.2 2% 94 350 Yellow 5-10 +e Hyaline

43 oliquria turbid granular

----------------------------------------------------------------------------------------------------------------
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Table (b} Laboratory Findings in cases of acute glomerulonephritis.

--------------------------------------------------------------------------------------

No. Hb,  S.cr S.Ur. Protein Albumin ESR ASD (3 U k ! N f
on/  ng/el mp/dl  total  ge/dl I it it el
gl ga/dl 8l Vol, cc/24h  Colour Hemateria  Casts  Prot-  puss
il
110 0.7 22 ] § 27 A 18 570 Dark red  +ve Red ceii ¢+ 12-14
b4 (0lig.) turbid macroscop,
12 11l 0.7 30 6.4 .86 30 M0 388 Dark red  +ve Red cel]l ¢+ 33-401
60 {0lig.) turbid macroscop,  granular
hyaline

13 ] 0.7 12 6,2 A% B B Eil 040 Dirk red  +ve Red cell #+  30-35!

72 (0lig.) turbid watroscop.  gramular

{4 § 1.8 4§ 3.8 LI % a0 33 a0 Dark red  +ve Red cell ¢+ “ye
7 i0lig.} natroscop,  granular

15 10 2.6 44 5.4 3.0 20 200 110 &0 Saoky tyg Red cell ++ 10-15
35 ' (0ligas aacroscop,  granular

16 10 0.9 52 6.2 Lo 20 A0 39 Brown +ve Hyaling ¢+ -ve
30 aacroscop. red cell

17 q 0.7 4 6,1 3.2 40 400 &0 580 Saoky tve Red cell ++  35-40
68 pacroscop., Mhyaline

granular

18 B85 07 23 6.3 .8 17 00 115 400 Dark red  tve Red cell +#+  25-20f

32 {0itg.) turbid macroscop. granular

19 U 0,7 48 8.9 41 M 400 g0 530 Yellowish  +ve Hyaline t 35-401
40 pacroscop. Qranular

20 1 0.6 22 b 79 30 200 73 400 Dark red  +ve Red cell ¢+  25-301
60 turbid  macroscop. hyaline

granular

----------------------------------

-------------------------------------------------------
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Table (7)1 Laboratory findings of cases of chronic renal failure

-------

"""""" o T
No. Totai phosph

________ wi wd L e W e we MR
21 12,8 70 1544 1.2 7.07 9.5 5.3 2.3 343 6.2
. n s wow w w w o om
s e n e ow w W mw s
Cm w wmr o m w w ww
s e s s m w o ww
e s e w o w wom o
2w m wn oo wm o w m s
e m ms o ww w mw w
s e m w e o ww o m b
e e m w o w e wmow o

-----------------------------------------------------------------------------------------------------------------------



«jha

Table {B): Statistical analysis of serum creatinine, urea, protein and albusin of cases of

nephrotic syndrome, acute glomerulonephritis and chronic renal failure,

-------------------------------------------------------------------------------------------------------------

Serus Serua Serun Serun
creatinine urea protein Albupin
Range 0.6 - 9.0 20 - 180 2,7 - 49 1.5 - 3.1
Nephrotic syndroae  Mean [.56 | 52 3,55 2,28
8.0, t 2,62 + 41,98 + 0,83 + 0,54
Range 0.6 - 2.6 22 - &3 5.6 - 8.9 3 - 4.8
Acute Glomer )
ulonephritis Kean 1. 40,5 6.15 3.8
8.0, + 0,68 + 14,58 +0.35 + 0,59
Range 5.7 - 128 , 63 < 120 5.9 - 7.4 2,4 - 1.8
Chronic renal
failure Nean 10,12 83.30 6.27 3.02

-------------------------------------------------------------------------------------------------------------



Table (10): Serum copper, zinc and magnesium in patients with

nephrotic syndrome (group 2)

No Cu Zn Mg
ma/L mg/L mg/dlL
1 0.654 0.372 1.121
2 0.465 0.292 1.102
3 0.390 0.394 1.008
4 0.208 0.256 0.903
5 1.351 0.450 1.310
6 0.836 0.315 1.052
7 0.603 0.351 1.952
8 G.307 0.172 1.013
9 0.543 0.301 1.003
10 0.458 0.398 1.063
Range 0.208-1.3510 0.1720-0.4500 0.9030-1
Mean 0.5815 0.3301 1.1533
5.D + 0.3239 + 0.0805 + 0.3005




Table (11): Serum copper, zinc and magnesium in patients with

No Cu Zn Mg
mg/L mg/L mg/dL
11 1.064 0.545 2.027
12 1.193 0.376 1.816
13 1.080 0.386 ) 1.989
14 0.892 0.292 1.760
15 0.762 0.343 1.991
16 0.880 0.352 1.830
17 1.184 0.436 1.740
18 0.995 0.706 1.842
19 1.099 0.408 1.652
20 1.005 0.580 2.004

Range 0.7620-1.1930 0.2920-0, 7050 1.6520-2.0270

Mean 1.0154 0.4424 1.8651
5.0 + 0.1384 + 0.1282 + 0.1304
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Table (12): Serum copper, zinc and magnesium in patients with

chronic renal failure {(group 4)

““““““““““““““““““““ T T L 000 00 0 0 0 0 0 0 00 0 e 4 0
No Cu Zn Mg
mg/L mg/L mg/dL
21 1.780 0.201 3.103
22 | 1.002 0.693 2.950
23 0.362 0.453 3.003
24 1.304 0.429 2.802
25 1.038 ) 0.701 3.054
26 1.022 0.521 2.502
27 1.106 0.303 2.752
28 1.054 0.442 2.304
29 1.082 0.475 2.959
30 0.978 0.831 2.680
Range 0.978-1.78 0.201-0.831 2.304-3.103
Mean 1.1728 G.5049 2.8109

S.D. + 0.2487 + 0.1906 + 0.2573




Table (13): Statistical analysis of serum Cu., Z2n and Mg

between group 1 and group 2.

Cu 2n Mg
Group 1
Range 0.711-1.202 0.662-1.112 1.603-2.302
Mean 0.9364 0.8523 1.968
S.D + 0.1409 + 0.1581 + 0.2278
Group 2
Range 0.208-1.351 0.172~0.45 0.903-1.952
Mean 0.5815 0.3301 1.1533
S.D + 0.3239 + 0.0805 + 0.3005
t 3.1771 9.3079 6.8328
P <0.01 <0.001 <0.001
Significance Sig Jf H. Sig \L H. Sig \L
Group 1: 10 controls.
Group 2: 10 patients with nephrotic syndrome.
Group 3: 10 patients with acute glomerulonephritis.
Group 4: 10 patients with chronic renal failure.
3.D. : Standard of deviation.
t : Test of significance.
P : Probability.
Sig. : Significant.
H. Sig. : Highly significant.

Not Sig.: Not significant.
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Table (14): Statistical analysis of serum Cu., Zn and Mg between

group 1 and group 3.

Cu Zn Mg

Group 1
Range 0.711-1.202 0.662—1.112' 1.603-2.302
Mean 0.9364 0.8523 1.968
s.D + 0.1409 + 0.1581 + 0.2278
Group 3
Range 0.762-1.193 0.292~0.705 1.652-~-2.027
Mean 1.0154 0.4424 1.8651
S.D. + 0.1384 + 0.1282 + 0.1304
t 1.2662 6.3685 1.2398
P <0.05 <0.001 <0.05
Significance N.Sig H. Sig J’ N. Sig
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Zn and Mg between

1.603-2.302

1.568

2.304-3.103

2.8109

Table (15): Statistical analysis of serum Cu
group 1 and group 4.

T Zn
Growe 1
Range 0.711-1.202 0.662-1.112

Mean 0.9364 0.8523

S.D. + 0.1409 + 0.1581

sroue 4:

Range 0.978-1.78 0.201-0.831

Mean 1.1728 0.5049
S.D. + 0.2487 + 0.1906

t 2.6157 4.4364

B <0.05 <0.001
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Table (16): Statistical analysis of serum

group 2 and group 4.

Cu, Zn and Mg between

Cu Zn Ma
Group 2
Range 0.208-1.351 0.172-0.45 0.903-1.952
Mean 0.5815 0.3301 1.1533
S.D. + 0.3239 + 0.0805 + 0.3005
Group 4
Range 0.978~-1.78 0.201-0.831 2.304-3.103
Mean 1.1728 0.5049 2.8109
S.D. + 0.2487 + 0.1906 + 0.2573
t 4.5787 2.672 13.2517
P <0.001 <0.05 €0.001
Significance H. Sig. ﬂ\ Sig. 4\ H Sig./‘\




Table (i8): Correlation between serua copper, zinc and nagnesiun in patients with nephrotic
syndrone, acute glomerulenephritis and chronic renal failure and between serua

creatinine, urea, protein and albumin,

Serus

Serua

Patients with nephrotic Patients with acute

Patients with chrenric
renal failure

syndrome glomerulonephritis
T T e e w n ok
"""" e o 08 0a o7 08 o3
urea 0,68 0,53 0.93 0,23 -0.84 0.83
protein 0.47  0.40 0.42 0.61 0,15 0.58
alburin 0.53 043 o.M 0,34 0.61 0.1

fore than 0.6
0.4 - 0.6
0.1 - 0.4

Less than 0.1

food correlation
Fair correiation
Weak correlation

No correlation
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Table (19): Correlation between Serum copper, zinc and
magnesium of the total patients and between
Serum creatinine and urea.

Cu Zn Mg
Serum creatinine 0.54 0.33 0.84
Serum urea ' 0.18 0.03 0.50
N.B.:
More than 0.36 : Good correlation
0.2 - 0.36 : Fair correlation
0.05 - 0.2 : Weak correlation

Less than 0.05 : No correlation
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Figure (2)

Normal control (group 1).
Patients with nephrotic syndrome (group 2).
Patients with acute glomerulonephritis (group 3.

Patients with chronic renal failure (group 4).
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Figure (3)
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