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Abstract :

This research is mainly concerned with study of changes of serum total
protein, albumin & globulin in rachitic patients and their mothers. Effect of
order of the baby in his/her family, feeding type, skin pigmentation and the stage
of the disorder for infants were studied. Also the number of siblings breast fed,
socioeconomic state and lactation effect for their mothers were studied.

The results showed a decrease in albumin as order of the baby increased,
increase in total protein, albumin and globulin in those infants fed human milk
in addition to other type of food, total protein and globulin decreased in black
skin pigment patients and albumin decreased in severe cases of rickets.

In mothers, the results indicate a decrease in total protein and a significant
decrease in globulin was observed as parity increase, a significant decrease in
globulin in mothers of good socioeconomic state and no effect of lactation was
observed.
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Introduction

Rickets is a term signifying a failure in mineralization of growing bone or
osteod tissue [1]. Rickets occurs mainly in children as a result of calcium or
phosphate deficiency in the extra cellular fluid, ordinarily, rickets is not due to lack of
calcium or phosphate in the diet but instead to a deficiency of vitamin D [2].
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Vitamin D is synthesized in the skin by the ultra violet catalyzed conversion of
7- dehydrocholesterol to vitamin D3 (Cholchalciferol), which is slowly released in to
the blood stream bound to an a- globulin (transcalciferin) [3].

Vitamin D increase calcium absorption by promoting active transport of calcium
through the epithelium of the ileum. It especially increases the formation of calcium
binding protein in the epithelial cells that aid in calcium absorption [4].

The rate of calcium absorption seems to be directly proportional to the quantity
of this calcium-binding protein [2].

The major serum metabolite of vitamin D is 26-hydroxy vitamin D which is
carried in the serum by vitamin D binding protein (DBP) and measurement of this
metabolite level provide the best indicator of vitamin D status. The DBP is albumin
like protein; the A.A sequence shows strong homology with human serum albumin
and a- fetoprotein [5].

About half of calcium is present as free ions and half is bound to plasma albumin.
If plasma albumin is low, total calcium value is also low [6].

Changes in plasma albumin concentration also have an effect on the relative
amount of bound and free concentration of certain ligands and therefore, the tissue
receptors which interact with these ligand (eg. Calcium, bilirubin, fatty acids, drugs
&hormones) [7].

With the rising incidence of breast feeding and the increasing use of human milk
for the term and preterm infant, it has become more important to have accurate data
on lactating mothers and their nursing infants [8].

On the light of studies mentioned above and to determine if total protein, albumin
& globulin levels in serum affected in rickets and to continue the study started by [9],
so the idea of this research have been developed.

Patients and Methods

Venous blood was drawn from 26 normal healthy children were used as control,
90 rachitic patients and 115 healthy mothers, all children attended the outpatient
department of Alulweya hospital for children in Baghdad during the period from
March to May 2003.

Diagnosis of vitamin D deficiency rickets was based on clinical, radiological &
biochemical manifestation. Each child and his/her mother were studied for total
protein, albumin & globulin.

Serum total protein was measured by biuret method, and serum albumin was
measured by bromocresol green (BCG). Kits for determination were obtained from
Randox (U.K), standard statistical methods was used to calculate the mean X,
standard deviation (SD) and standard error (SE). Z-test was used to differentiate data
obtained from P- value.

Results and Discussion

1- Effect of order for rachitic patients:

Table 1 indicate that total protein and globulin was increased while albumin
decreased as order of the patient increased, this result was in direct support with the
result obtained previously, as albumin is the principal binding protein for calcium and
protein malnutrition may be associated with rickets [10].

2- Effect of feeding for rachitic patients:



Total serum protein concentration was increased in breast fed infants and a rise in
total protein concentration may have increased the protein- bound calcium [11], while
[12)show that none of the dietry factors examined appears to influence the affinity of
DBP for its major ligand.

It was reported previously that no statistically significant difference in serum
concentration of albumin between those fed human milk and those fed a formula [13].
All of the above results shown were found to be compatible with the results shown in
Table 2. In breast fed infants serum total protein and globulin was increased and in
those infants fed human milk in addition to other type of food total protein& albumin
was increased, the increase in both types was non significant.

However the results for other groups were ignored due to a lower sample
number.

3- Effect of skin pigment for rachitic patients:

If the child is properly exposed to sunlight, the U.V rays will form enough
vitamin D3 in the skin to prevent rickets by promoting calcium and phosphate
absorption from intestine [2].

Vitamin D3 increases the formation of calcium — binding protein [4]. The
rate of calcium absorption seems to be directly proportional to the quantity of this
calcium- binding protein [2]. The rate of synthesis in the skin is determined by the
degree of exposure to U.V light and probably by the amount of pigment. A highly
pigmented child is probably more susceptible to rickets, because the melanin reduces
penetration of U.V light and less 7- dehydro cholesterol is irradiated [14].

The results shown in Table 3 predicted that total protein and globulin decreased
in dark patients when compared to white patients, which is consistence with the
results obtained by others.

4- Effect of rickets cases:

On studying the type of rickets cases and their effect on protein level, it was
noticed in Table 4 that albumin decreased in severe cases when compared to mild
cases, while total protein and globulin was increased in all groups.

This result was compatible with the result obtained previously, it was noticed that
if plasma albunin is low, serum calcium is also low.

The patient of severe rickets persisted with a tendency to have higher values of
PTH, Alp, urinary cyclic/creatinine, P/creatinine. The difference is significant only for
Ca, P & Alp in serum [15,16,17].

5- Effect of number of siblings breast fed & socioeconomic state:

The typical profile of an infant at risk for the development of neonatal
hypocalcemia is a boy born to a multigravida mother from low socioeconomic state
[18]. The greater risk of infants born with in the lower socioeconomic state classes
reflect the poorer diet of their mothers [19]. Afall in plasma albumin concentration
may roughly be balanced by a rise in immunoglobulin levels [20].

The results shown in table 5 was in complete agreement with the results obtained
by others, total protein and globulin was decreased but the decrease was not gradually
as parity increase, and the decrease in globulin was significant in those of number 2,4
& 5. While albumin increased in all groups as parity increased. A fall in globulin level
is balanced by a rise in albumin level.



Table 6 indicate that total protein and globulin decreased while albumin increased
in all groups. The decrease in globulin in those of good socioeconomic state was
significant for unknown causes, and the decrease in globulin in low socioeconomic
state was higher than others while albumin is higher.

6- Effect of lactation:

On study lactation effect on total protein, albumin and globulin levels in serum,
the results shown in Table 7 indicate that no difference were shown between lactating
and non lactating mothers, total protein and globulin decreased while albumin
increased in each of them, and the decrease in globulin in non lactating was
significant.

These results was compatible with the results obtained previously, that no change
were detected in hemoglobin level or in serum protein and albumin in lactating and
non-lactating mothers [21].

Table (1) effect of the order of the patient on the level of the serum parameters assayed.

Sampl | Parameters assayed
e Total protein (g/dl) | Albumin (g/dl) Globulin (g/dl)
N | Mea | % N | Mea | % N | Mea | %
n increas n chang n increas
e e e
Contro |2 | 6.4 2 [ 4.17 2 1218
1 6 6 6
1|1 |713 |11.4 1 |49 17.50 |1 |2.49 |14.22
6 7 7
2 |1 |6.67 |421 2 (442 |599 1 1235 |7.79
9 0 8
é‘ 311 674 | 531 1 [4.12 |-1.19 |1 |2.40 |10.09
° 6 5 6
E 4 11 1649 | 140 9 [4.04 [-3.11 |9 |2.28 |4.58
S 0
g 517 [655 (234 8 447 |7.19 |8 |2.74 |25.68
S |6 |5 656 |25 5 141 -1.6 5 1246 |12.89

Table (2) effect of the type of infant feeding on the level of serum parameters assayed.

Sample | Parameters assayed
Total protein (g/dl) | Albumin (g/dl) Globulin (g/dl)
N | Mean | % N Mean | % N Mean %
change change change
Control |26 | 6.4 26 | 4.17 26 2.18
g 1 142 |6.67 |421 42 1417 |0 40 2.59 18.80
g 2 |22 1696 |8.75 21 1493 |18.22 |22 2.2 0.91
i 3 |6 [593 [-734 |6 445 16.71 6 2.29 5.04
2 |4 |2 1605 [-546 |2 495 1870 |2 1.10 -49.5
S |5 |3 [706 |1031 |3 412 |-1.19 |3 2.6 19.26




Groupl are breast feeding infants, Group2 are breast fed infants in addition to other
type of food, Group 3 was formula fed infants, Group 4 was those infants supplied
human and formula and any other food, Group5 depended on any food except milk.

Table (3) effect of skin pigmentation on the level of infant serum parameters assayed.

Sample Parameters assayed
Total protein (g/dl) Albumin (g/dl) Globulin (g/dl)
N Mean | % N Mean % N Mean | %
change increase change
Control 26 6.4 26 4.17 26 2.18
g L 74 6.74 5.31 74 4.40 5.51 73 2.45 12.38
= =
| =
‘|
= %
e S 4 5.82 -9.06 3 4.66 11.75 3 1.40 -35.77
A A
Table (4) Effect of rickets cases on the level of infant serum parameters assayed.
Sample Parameters assayed
Total protein (g/dl) Albumin (g/dl) Globulin (g/dl)
N Mean | % N Mean % N Mean | %
increase increase increase
Control 26 6.4 26 4.17 26 2.18
6
S |M 37 6.85 7.03 36 4.62 10.79 37 2.48 13.76
g
e
& S 37 6.61 3.28 37 4.21 0.95 36 2.44 11.92

Table (5) Effect of number of siblings breast fed on the level of the serum parameters assayed.

Sample Parameters assayed
Total protein (g/dl) Albumin (g/dl) Globulin (g/dl)
N Mean | % N Mean | % N Mean | %
change increase decrease
Control 7.65 4.1 3.55
éo 1 27 790 |32 26 4.67 13.90 26 3.17 10.70
= 2 33 729 | -47 33 4.76 16.09 33 2.50 29.57*
@ <3 16 7.80 1.96 16 4.88 19.02 16 2.87 19.15
& 4 12 7.17 | -6.27 12 491 19.75 12 2.26 36.33*
IR 10 7.38 |-3.52 10 498 |21.46 10 2.4 32.39*
2 E 8 3 744 | -2.74 3 4.4 7.31 3 3.03 14.64

* Significant at P< 0.05

Table (6) effect of socioeconomic state on the level of serum parameters assayed.

Sample Parameters assayed
Total protein (g/dl) Albumin (g/dl) Globulin (g/dl)
N Mean % N Mean | % N Mean | % decrease
decrease increase
Control 7.65 4.1 3.55
S Good 53 7.61 0.52 52 4.96 20.97 52 2.61 26.47*
§ %s), Medium | 45 7.30 4.57 46 451 10 45 2.82 20.56
'§ .‘-Ez Low 12 7.62 0.39 11 4.99 21.7 11 2.50 29.57

* Significant at P< 0.05

Table (7) Effect of lactation on the level of serum parameters assayed.

| Sample

| Parameters assayed




Total protein (g/dl) Albumin (g/dl) Globulin (g/dl)
N Mean % N Mean % N Mean %decre
decrease increase ase
Control 7.65 4.1 3.55
lactating 93 7.50 -1.96 93 4.78 16.58 92 2.71 23.66
non 17 7.38 -3.52 16 4.74 15.6 16 2.58 27.32%
lactating

*Significant at P< 0.05

References

1-

\O
1

10-

11-

12-

13-

14-

Nelson EMD . Text Book of Pediatrics. Edited by Behrman RE, Kliegman RM
and Arvin AM., W.B Saunders Company, Philadelephia, London, Toronto,
Montereal, Sydney, Tokyo. 15™ edn, pp 181, 1996.

Guyton AC and Hall JE . Human Physiology and Mechanism of Disease, W.B.
Saunders Company, Philadelephia, London, Toronto, Montreal, Sydney, Tokyo,
6™ edn, 1997,pp 635.

Walter W. Monographs in Epidemiology and Biostatistics. Newyork Oxford
University Press.Vol 30, nd edn, 1998. jan 3,2003.

Guyton AG. Text Book of Medical Physiology. W.B. Saunders Company.
Philadelephia, London, Toronto, pp 911, 1981.

Dabek JT . The Prehormone Vitamin D.In: Principle of Medical Biology,
Molecular and Cellular Pharmacology, JAI Press,Inc,Vol8c, pp 933-949, 1997.

Passmore R and Eastwood MA . Davidson and Passmore, Human Nutrition and
Dietetics, Churchill Livingston, Longman Group Limited, 6™ edn, pp 103-112,
1986.

Burtis CA and Ashwood ER . Tietz Fundamentals of Clinical Chemistry, W.B.
Saunders Company, Philadelephia, London, Toronto, Sydney, Tokyo, 4™ edn, pp
272, 1996.

Greer FR, Tsang RC, Levin RS, Searcy JE and Steichen JJ . ” Increasing Serum
Calcium and Magnesium Concentrationin Br east Fed Infants: Longitudinal

Studies of Minerals in Human Milk and in Sera of Nursing Mothers and Other
Infants”. J. Pediater. Jan,Vol 100, No.1, pp 59-64, 1982.

Al-Kass SY. Study of Some Biochemical Parameters For Rachitic Patients.Ph.D
Thesis in Biochemistry, College of Science, University of Mosul, Iraq, pp 18,
2000.

Goel KM, Arniel GC (1985). Rickets Old and New, In Pediatric Nutrition,
Butterworths, London, UK: pp 219-239, 1985.

Fomon SJ, Ziegler EE, Filer L], Anderson TA, Edwards BB, Nelson SE. "Growth
and Serum Chemical Values of Normal Breast- Fed Infants”. Acta Pediatr.
Scand. Suppl, Vol 273, No. 1, 1978.

Laing CJ and Fraser Dr. "Changes With Malnutrition in the Concentration of
Plasma Vit D Binding Protein in Growing Rats". British J of Nutrition.
August,Vol 88, No.2, pp 133-139, 2002.

Pincus JB, Gittleman IF, Schmerzler E. "Protein Levels in Serum of premature
infants Fed Diets Varying in Protein Concentration”. Pediatrics, No. 30, pp 622-
628, 1962.

Spencer H, Krame L and Norris C. Calcium Absorption and Balances During
High Phosphorus Intake in man.Fed. Proc. 34: 888, 1975. Cited by: Passmore R
and Eastwood MA, Davidson and Passmore: Human nutrition and Dietetics,
Churchill, Livingston, Longman Group limlited,8" edn, pp 138, 1986.




15- Lovinger RD. "Grand Round Series: Rickets”. Pediatrics, Vol 66, No. 3, pp 359-
64, 1980.

16- Kruse K, Bartels H and Kracht UTE. "Parathyroid Function in different stages
of vitamin D Defficiency Rickets". Eu. J. Pediatr., Vol 14, pp 158-162, 1984.

17- Gamphell AGM and Mclntosh N. Forfar and Arneils: Text Book of Pediatrics,
Churchill Livingston, 5t edn, pp 1056-1059, 1194-1196, 1998.

18- Roberts SA, Cohen MD and Forfar JO. "Antenatal Factors Associated with
Neonatal Hypocalcemic Convulsions”. Lancet, No.2, pp 809, 1973.

19- Root AW and Harrison HE. "Recent Advances in Calcium Metabolism.
Disorders of Calcium Haemostasis”. J. Pediatr. Feb. Vol 88, No.2, pp 177-179,
1976.

20- Zilva JF, Pannal PR and Mayne PD. Clinical Chemistry in Diagnosis and
Treatment. Hodder Arnold London Melbourne Auckland, 6" edn, pp 324, 1994.

21- Arteaga A, Dinzs, Villalon M, Valenzuele M, Cubillos AM. ” Changes of
Nutritional Status of the Lactating Woman During Exclusive Lactation”. Arch.
Latinoamer. Nutr. Vol 31, No. 4, pp 766, 1988.



