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Abstract 

In this study the response of alkaline phosphatase as a biochemical in- 

dicator of impaired growth in parasitically infected Egyptian children was 

evaluated. To achieve this goal, fifty children infected with parasites and 

twenty normal healthy children were recruited for this study from the Health 

Unit of Kata Village, Giza Governorate. Their age ranged from 7-12 years. 

All children were subjected to clinical examination, and to anthropometric 

measurements that included weight and height. Blood sample was taken 

from each child and was tested for liver enzymes as aspartate amino - trans- 

ferase (GOT), and alkaline phosphatase (ALP), and for albumin level. The 

parasitically infected children were further classified according to type of 

parasite into Giardiasis, Amoebiasis and Ascariasis. Results of our study 

showed that, the infected children, compared to normal controls, had a 

highly significant reduction in mean weight age and height/ age. Giardiasis 

associated cases with least Z-score for weight are and height/ age, ascariasis 

and amebiasis come next to that respectively. GOT, GPT and ALP serum 

levels shown in both parasitically infected and control groups were within 

normal ranges. A gradual decline in ALP mean level was demonstrated, go- 

ing from cases with high Z-scores (Category III) for both weight and 

height/age to those with lowest Z-scores (Category I). Similar observation 

was well shown for albumin levels in the three categories. This work dem- 

onstrated bow the type of parasite is implicated in producing a state of mal- 

nutrition. It as well showed that alkaline phosphatase could be used as a 

significant biochemical indicator for growth impairment. 
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Introduction Material and Methods 

ASSESSMENT of impaired growth in 

children usually resides in anthropometric 

measurements, primarily weight/ age and 

height/ age. A simple indicator of bone 

growth in malnourished children is lacking 

alkaline phosphatase (ALP) level in plas- 

ma originates mainly in the liver, but in 

growing children is formed in large 

amounts by actively functioning osteo- 

blasts i.e. the main source is bone [l]. In 

these children serum level of ALP is twice 

as the normal level [2]. Generally, ALP 

serum level was suggested to be of clinical 

value mainly in the study of patients with 

diseases of two systems: 1) The skeleton 

and 2) The liver and the biliary tract [3]. 

Accordingly, in children with impaired 

growth, ALP level is expected to be re- 

duced. An example of children with im- 

paired growth are those infected with para- 

sites. 

Fifty children with age range between 

7-13 years were recruited from the Health 

Unit of Kata Village, Giza Governorate. 

The children were preliminary diagnosed 

by the laboratory technique of the health 

unit to be infected with parasites. 

Twenty adult children of the same age 

range were simultaneously recruited, and 

they were healthy and not infected with 

any parasites and were chosen as controls. 

On the day of admission to the health 

unit, clinical examination was carried out 

to assure that all the children were free 

from any disease. 

Children infected with parasites are ex- 

posed to a state of malnutrition since para- 

sites that reside in the alimentary tract 

cause damage of the intestinal mucosa, in- 

terfere with nutrient absorption and loss of 

nutrients [4]. The extent of growth impair- 

ment in these children may depend on the 

type of parasite. To exclude the impact of 

“ny liver disease on the production of 

ALP, plasma level of liver enzymes as 

aspartate amino-transferase (GOT) and ala- 

nine amino transferase (GPT) were as- . 
sessed as well. 

Anthropometric measurements that in- 

cluded weight and height were measured, 

the landmarks instruments and techniques 

for measuring weight and height followed 

were those recommended by the interna- 

tional Biological Programme (I. B. P.) 

[5]. Fresh stool sample was collected and 

a 5 ml venous blood sample was with- 

drawn from each children before 12 A. M. 

Both stool and blood sample were 

transported to the child health of NRC un- 

der cooling conditions. Stool analysis 

was carried out on the same day by using 

the two methods: 

(a) Direct smear method. 

(b) Concentration method [6] 

Serurnwas separated and was analyzed 

on the next day for GOT, GPT, ALP. and 

Albumin using the Bio-Analytics kits. 
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katistical Analysis 

For weight and height, the values were 

compared to the standards of the National 

center for Health Statistics (NCHS) [?l. 

And the Z-score was calculated according 

the following formula: Z-score = 

(Standard’s mean value-value of subjects/ 

standard deviation of standard). 

(Anthropometric standards for the assess- 

ment of growth and nutritional status, 

1990). 

The standards of the Z-score for each of 

the weight and the height were classified 

into 5 categories [8]. All the values for in- 

fected children were within the lowest 

three categories, that ranged from Z-score 

c-1.650 for category I, 

- 1.645 < Z-1.040 for category II and 

- 1.036 < Z < + 1.030 for category III. 

For the control group the children Z- 
score ranged from -1.30 to + 1.04 and -0.67 

to + 1.40 as regard the height and weight 

respectively. For these calculations we 

used the Anthro Program Version 1.01 191. 

Accordingly, the type of parasites and 

the levels of the biochemical data in the in- 

fected children were grouped into the 

above three categories. 

T Student test for the difference be- 

tween the means as well as Pearson correla- 

tion between the difference parameters were 

calculated [lo]. 

Results 

This study included twenty cases of 

giardiasis 9 Males and 11. females, fifteen 

cases of amoebiasis 8 Males and 7 females, 

and fifteen cases of ascariasis 11 Males and 

4 females. The control group consisted of 

twenty healthy cases distributed as eleven 

males and nine females (Table 1). 

Differences in the anthropometric meas- 

urements between parasitically infected and 

non-infected children are shown in table 

(2). Z-score was used to express growth 

and nutritional status of children. Mean 

weight per age Z-score and height per age 

Z-score in the parasitically infected group 

were -1.46 (0.55) and -1.45(0.89) in com- 

parison to 0.5 (0.38) and 0.47 (0.41) in 

the control groups. 

Mean body mass index (BMI) in the 

parasitically infected group was 14.98 

(1.7) as compared to 17.91 (1.9) in the 

control group. 

The statistical differences between the 

means of weight and height Z-scores and 

BMI of the two groups were highly signif- 

icant @ c 0.001). 

Table (3) showed that mean of each of 

albumin, GPT, GOT and ALP in different 

parasitic infections as well as in the con- 

trol groups. The mean level of albumin, al- 

anine amino transferase (GPT), aspartate 

amino transferase (GOT) and alkaline 

phosphatase (ALP) were 3.34 (0.52), 13.7 

(3.0), 11.13 (1.9), 50.9 (14.14) in the 

whole parasitic group as compared to 4 

(0.3), 10 (l), 9.7 (9.0) and 95.9 (21) re- 
spectively in the control group although 

the mean levels of the liver functions tests 

in the two groups were within reference 
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values, the statistical comparison between 

the two groups was highly significant 

(p < 0.01). 

Tables (4 & 5) show the categoriza- 

tion of the parasites and their biochemical 

data according to the three categories of 

the Z-score as follows : 

Category I = Z < -1.650 

Category I I = -1.645 < Z < -1.040 

Category III = -1.036 < 2 < 1.030 

Results showed that there was gradual 

increase in both albumin and ALP levels 

in going from category I to category III 

for both W/A Z-score and H/A Z-score 

(Tables 4 & 5). 

Table (1) Distribution of Mean Age and Sex among Cases Infected with Different 

Parasites as well as Control Group 

Cases No. 
Age 

(in years + S.D) 

sex 
Males Females 

* Group with Giardiasis 20 8.6 (105) 9 11 
* Group with Amoebiasis 15 9.1 (1.0) 8 7 
* Group with Amoebiasis 15 9.5 (1.5) 11 4 

Total 50 9.1 (1.5) 28 22 

(infected cases) (range 7-12) 
* Control group 20 9.6 (1.7) 11 9 

(range 7 - 12) 

Table (2) Comparison of the Anthropometric Measurements between 
Group Infected with Parasites and Control Group. 

Groups No. of weight (kg) Height (cm) Height /Age Height / Age Body Mass 
Cases Z.Score ZScore Index (BMI) 

* Group with 
parasite 

- Mean 2 80 
- Range 
* Control group 
- Mean rt 80 
- Range 
* T values 
* p level 

50 

24.4 (3.9) 127.5 (5.9) - 1.45 (0.89) - 1.46 (0.55) 14.9 (1.7) 
17 to 39 117 to 140 - 3.77 to - 0.39 - 2.03 to - 0.48 11.8 to18.8 

90 
33.9 (7.6) 135.2 (9.9) 0.47 (1.04) 0.5 (0.38) 17.9 (1.9) 

99.5 to48.0 120 to 149 - 1.30 to+ 1.04 - 0.67 to+ 1.45 14.3 to21.6 
6 4 4 7 6.36 

p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001 
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Table (3): Biochemical Data of Groups Infected with Different Parasite as well as Control Group. 

Cases No. of Albumin g/l Gpt (ALT) u / 1 tit(m) u / 1 ALPUII 

GUCS 

* Group with Giardiasis 20 3.0 (O-5) 15.6 (3.3) - 12.6 (1.9) 38.5 (9.1) 

* Group with Amoebiasis 15 3.1 (0.5) 15.3 (1.7) 11.7 (0.9) 57.6 (10.9) 

* Group with Ascariasis 15 3.3 (O-5) 11.0 (15) 10.5 (13) 55.9 (19.8) 

Total 50 3.3 (0.5) 13.7 (3.0) 11.1 (13) 50.9 (14.1) 

[infected cases) 

* Control group 20 4.0 (O-3) 10.0 (1.0) 9.7 (0.9) 95.9 (91.0) 

T value 6.0 2.0 2.1 6.0 

P level p < 0.001 N-S NS p * 0.001 

N-S. = Non significant 

Table (4) Parasite Type and Corresponding lBpchemicll Data 

in Accordance IO the Three Categories of I& WA2 Saxe 

Zscore 

WAZ 

Type of 
parasife 

Albumin GPr ALP 

9/l (ALI)P/I @qP/I u/l 

. Category I 20 Giardiasis 1.3 14.5 11.7 39.8 

- 1.89 (- 0.20) (O-5) (O-7) (l-7) (10.5) 

Category I I 11 Ascariasis 3.6 12.4 11.0 54.2 

- 1.37 (- 0.15) (O-5) (2.7) (l-8) (13.1) 

Category I I I 4 Ascariasis 3.7 13.0 11.7 57.8 

- 0.76 (- 0.30) 15 Amoebiasis (O-5) (2-2) (l-7) (11.1) 

N.B. WAZ = weight / Age Z-score 
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Table (5) Parasite Type and Corresponding Biochemical Data in 

Accordance lo the Three Categories of the HAZ Score. 

Z-score 

HAZ 

Type of Albumin 

parasite g/I 

GIT GPT ALP 

(ALT)u/I (AST)u/l u/l 

Category I 20 Giardiasis 2.8 15.0 12.1 38.5 

- 2.37 (- 0.46) (0.3) (0.5) (2.0) (8.9) 

Category I I 11 Ascariasis 3.9 10.5 10.2 57.5 

- 1.31 (- 0.14) (0.3) (1.0) Cl.1) (13.7) 

Category I I I 4 Ascariasis 3.8 13.5 11.2 59.6 

. - 0.49 (- 0.15) 15 Arnoebiasis (0.3)‘ (2.0) (1.3) (8.6) 

N.B. WAZ = Height /Age Z - score 

Discussion 

Parasitic infections and malnutrition 

are the most common factors which lead to 

disproportionate body measurements (II]. 

Crompton and Hall [12] demonstrated a 

close relationship between the acquisition 

of intestinal parasites and the impairment 

of growth. 

Anthropometry is the most practical 

technique for assessment of physical 

growth, body composition and general nu- 

tritional statue [X31. Our anthropometric 

results revealed significant variations be- 

tween the means of the infected children 

and those of the control group, weight per 

age Z-score and height per age Z-score 

were significantly reduced in the parasitic 

group as compared to those of the con- 

trols. 

These results were in agreement with 

those of previous studies who reported a 

high degree of stunting and substantial 

proportion of wasting in children with par- 

asitic infections [14, 15, 161. 

Weight per height square (Body Mass 

index, BMI) was suggested to be the best 

weight per height index used for nutrition- 

al assessment because it shows the least 

correlation with height and is recognized 

as an index of lean body Mass 1171. In 

our study the mean value of B. M. I. was 

found to be 14.98 (1.7) in infected &I- 

dren as compared to 17.91 (1.9) in con- 

trols, the difference was statistically signif- 

icant (t = 6.36; p c 0.001). 

These findings could be explained on 

the basis that parasitic infections cause 

growth retardation due to malnutrition. 



Alkaline Phosphatase & Growth lmpairment 253 

They reduce host nutrient intake and in- been reported to cause live damage by sev- 

terfere with digestion and absorption of eral mechanisms (26J. However, results of 

nutrients [18]. Malabsorption of various this study showed that GOT and GPT 

carbohydrates, fats, proteins as well as vi- were within the normal range in both the 

tamins and minerals have been described parasitically infected and the control 

with a variety of parasitic infections [19]. groups 

On comparing the impact of the differ- 

ent types of parasites with the degree of 

growth impairment, giardiasis associated 

cases with least Z score for weight/ age 

and height/ age. As&a& and next ame- 

biasis associated cases with higher Z 

scores respectively (TableS, 4 & 5). 

Ascariasis is an infection of the small 

intestine, and exerts its effect by direct 

damage of the epithelium, thus resulting in 

malabsorption and a coeliac like syndrome. 

It competes with the host on nutrients up 

take from the intestine, this resulting in 

gradual weight loss [ZO, 211. 

Alkaline phosphatase levels obtained 

in the parasitically infected and the control 

groups were within reference levels for 

children. However, mean level of the con- 

trol group was significantly higher than of 

the parasitically infected group @ < 

0.001). A gradual decline in ALP mean 

level was found, going from cases with 

high Z-scores (category 111) to those with 

lowest Z scores (category I) for both 

weight and height pr age (Tables 4 & 5). 

As regards ascaris infection, our results 

simulates the results that were previously 

shown by Cerf et al., 1221, Kan et al.. 

1231. and Gupta et al., [24]. The authors 

reported that heavy infections with ascaris 

have been related particularly to stunting 

and mild - moderate Protein - Energy Mal- 

nutrition. The mechanisms by which as- 

caris could influence growth are likely to 

be by reducing host nutrient intake, alter- 

ing metabolism and / or increasing nutrient 

excretion [Xl. 

Besides, a highIy significant positive 

correlation was shown between Z-scores 

for either weight or height and the ALP 

levels (r = 0.55 ad 0.57 respectively). 

Similar observation was well shown 

between Z-score levels and albumin levels 

in the three categories. These &ta denote 

that the worse effect was as well caused by 

giardiasis where the lowest Z-scores for 

weight and height, the lowest albumin lev- 

els and the lowest ALP levels. 

GOT and GPT serum levels were deter- 

mined in this study, to assess the state of 

liver. The parasites in this study have 

Previous authors have as well de- 
scribed an association of Giardia infection 
and undernutrition, weight loss, stunting 
and even growth failure among the infected 
children [27, 28, 291. 

Our results were in agreement with 

many investigators who reported variable 
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decrease in serum albumin in children with 

intestinal parasitic infections. This reduc- 

tion in the serum albumin level was found 

to be partly due to malnutrition, which ac- 

companies the majority of parasitic infec- 

tions; malabsorption as in the cases of 

Giardiasis [21], and ascariasis [30], 

blood loss and protein losing enteropathy 

1311. 

A highly positive correlation (r = 

0.66) was obtained between the mean level 

of height / age Z-score (HAZ) and the al- 

bumin level in the parasite group @ c 

O.OOl), also similar result (r = 0. 45) was 

obtained between the mean level of weight 

/ age Z-score (WAZ) and the albumin level 

in same group @ c 0.001). 

Conclusively, this work demonstrated 

how the type of parasite is implicated in 

producing a state of’ malnutrition. We may 

as well suggest from this work that alka- 

line phosphatase could be used as a bio- 

chemical indicator in monitoring growth 

status in children. 
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