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Abstract

During D/z years, from January 1972 until July 1973, 55 P.C.M. 
children hospitalised in the Department of Child Health, Medical School, 
University of Indonesia/Dr. Tjipto Mangunkusumo General Hospital, 
were involved to this study. Self-prepared ”Eiwit Melk (E.M.)” conta
ining protein 2.7%, carbohydrate (lactose) 1.4%, fa t 2.2% and calories 
6GO, was used. Thirty children were treated w ith E.M. and 25 children 
as controlled, i.e. treated with E.M. +  lactose 3.4% (E.M.L.).

The results of the clinical trial as expressed with the increase of 
body weight, were excellent m  85.7% and good in 14-3%, whereas the 
results in the controlled group were excellent in only 9.1%, good in 36.4% 
and poor in 54-5%.

From these excellent results, low lactose milk formula might be 
recommended in treating children with P.C.M.
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Introduction

Intestinal biopsy study reveals 
tha t abnormal changes in the mucosa 
(villi) of the upper intestine occur 
in Protein Calorie Malnutrition 
(P.C.ML), especially in the severe 
form (Suharjono at al., 1970). The 
enzyme lactase is produced and acts 
in the brushborder of ¡the microvilli. 
Stanfield (1965) found dm only 2 of 
11 severe PCM Children, where lac
tase levels were within the normal 
range. Lactase deficiency in severe 
PCM due to  a change in villous pat 
tern might cause lactose intolerance.

Nineteen (86.4%) of the 22 chil
dren studied in Jakarta suffering 
from PCM showed flat Mood glucose 
curves following ingestiin of lactose 
(Sunoto et al., 1973). Due to atrophy 
of the villi of the intestinal mucosa 
in PCM disaccharidase deficiency 
may occur which may cause seconda
ry sugar intolerance. So, in treating 
PCM children, a lactose free or lac
tose low diet might be more reasona
ble (Suharjono et al., 1971).

This paper (is dealing with the re
sults of our study on the effect of 
’’low lactose milk” on PCM children.

Materials and methods.

During iy 2 years, from January 
1972 until July 1973, 55 PCM chil
dren hospitalized in the Department 
of Child Health, Medical School, Uni
versity of Indonesia/Dr. Tjdpto 
Mangunkusumo General Hospital, 
were involve! to this study. We used

self-prepared ’’Eiwit Melk” (E.M.) 
containing 1.4% lactose. The main 
composition of this formula 1 L solu
tion is as follows.

protein 2.7%
carbohydrate (lactose) 1.4%
fat 2.2%
calories 600

Thirty children were treated with 
E.M., and as a control of this study 
we put the other 25 PCM children on 
’’Esiwit Melk” + lactose 3.4% (E.M.- 
L.) where the main composition in 
1 L solution is as follows :

protein 2.7%
carbohydrate (lactose) 4.8%
fat 2.2%
calories 736

The other 30 patients were exclu
ded from the trials due to various 
reasons, i.e. disease detected during 
hospitalization, such as tuberculosis, 
chronic diarrhoea, parasitic infesta
tion which could otherwise influence 
the trial. The others died or were 
discharged a t the request of their 
parents before the scheduled time of 
4 weeks was finished.

The nutritional status was evalua
ted weekly until approximately 8 
weeks of hospitalization. During 
the entire trial only milk as the sole 
food was given.

Results

The criteria used for rating growth 
increase, after the edema has beea 
substracted, are as follows :
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Excellent: if the ¿(ncrea.se of bo
dy weight within, 1 month (4 weeks) 
divided by the natural optimal in
crease reflected by body weight and 
age is more than one.

Example:

A 1-year-old girl, with a body weight 
of 5 log on admission, was hospitali
zed for 8 weeks. On discharge the 
body weight was 7 kg, so the avera
ge increase of body weight within. 1 
month (4 weeks) was 1000 gm.
The Indonesian standard of optimal 
monthly increase of a child with a 
body weight of 5 kg regarded as a 
healthy child of the first trimester 
of age is 750 gm.

Average increase of b.w. (1 month) 

Optimal increase (1 month)
1000

=  . ------ =  >  1
750

The result of this child is considered 
to be excellent.

G o o d  : if the ratio obtained
according to the above mentioned 
calculations is approximately 1.

Example :
A 2-year-old boy, with a body weight 
of 6.5 kg on admission, was hos
pitalized for 8 weeks. On discharge 
the body weight was 7.4 kg, so the 
average increase of body weight 
within 1 month (4 weeks) was 
450 gm.

The natural optimal monthly incre
ase of a child' with a body weight of 
6.5 kg - regarded as healthy child of 
the second1 trimester of age - is 450 
gm.
Average increase of b.w. (1 month) 
Optional increase (1 month)

450

450

The results is considered to  be good.

P o o r :  if the ratio is less than
one.

Example :

A 3-year-old boy, with a  body we
ight of 8.5 kg on admission, was 
hospitalized' for 8 weeks. On dischar
ge the body weight was 9.0 kg, so 
the average increase of body weight 
was 9.0 kg, so the average increase 
of body weight within 1 month (4 
weeks) was 250 gm. The natural op
timal monthly increase of a child 
with a  body weight of 8.5 kg - re
garded as a healthy child of the 
third ¡trimester of age - is 350 gm.

Average increase of b.w (1 month) 
Optimal increase (1 month)

250
=  —  -  <  1.

350

The result is considered to be poor.
Table 1 shows the effect of E.M. 

on PCM children : excellent on 12
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out o i  14: patients (81.7%), good on 
2 out of 14 patients (14.3%) and poor 
on noDe.

Tatrie 2 shows the effeot of E.M. 
on PCM chiidren : excellent on 1 out 
of 11 patients (9.1%), good on 4 out 
of 11 patients (36.4%) and poor on 
6 out of 11 patients (54.5%).

Discussion

Disaccharidases are found in the 
brushborder lining the luminal sur
face of the intestinal epithelium 
(Miller and Crane, 1961) and there
fore are liable to  be affected by any 
disorder where the intestinal mucosa 
is damaged. Examples of this include 
protein calorie malnutrition, gas
troenteritis and some parasitic infes
tations.

Normally, lactase is present in a 
lower concentration as compared with 
other brushborder disaccharidase 
(Dahlqvist, 1964). I t is also the last 

completely recovery of the following 
mucosal damage (Hofikin and Isselb- 
acher, 1964). Consequently, lactase 
deficiency is the most important type 
of the secondary disaccharidase de
ficiency.

Our intestinal biopsy study showed 
that Jakarta children with severe 
PCM have notable villous atrophy in 
the upper small intestine. The inci
dence of damage in grades II and III 
was 56.3% (9 out of 16 cases) and 
in grades IV, V, and VI 43.7% (7 out

of 18 cases) as compared with 10.5% 
and 89.5% respectively in Kampala 
for the same grades (Stanfield, 
1965).

So, (in treating PCM, a lactose low 
or free diet is recommended. From 
our present study we had good 
(43.3%) to excellent (85.7%) results 
in treating PCM with low lactose milk. 
From the 12 out 14 cases (85.7% with 
excellent and 2 cases (14.3%) with 
good results within one month.

— 1 case ¡showed an increase of
1.600 gm of body weight

— 4 cases showed an increase of
1.100 to  1.500 gm of body 
weight

—> 8 cases showed an increase of 500 
,to 700 gm of body weight and

— 1 cases showed an increase of 350
gm of body weight.

On the other hand, the results of 
EML to  the  other 11 PCM children 
were for the majority poor (6 out of 
11 cases or 54.5%). Only 1 case gave 
an excellent result, whereas the other 
4 remaining cases gave rather good 
results (36.4%). The increase in body 
weight within one month of these 11 
patients treated with EML varied on
ly from 100 gm to 400 gm. In general, 
the conclusion drawn from this trial 
is that low lactose milk in PCM chil
dren gives significantly better results 
and this might toe seriously consider
ed an the management of PCM in the 
future.



T A B L E  1 : Effect of "Low Lactose Milk” * tH protein caiirie malnutrition children-

No. NSiine Age
(years)

Body weight 
on admission 

(kg)

Duration of 
hospitaliza

tion 
(weeks)

HD
( sm%)

Alb/glob.
ratio

Increase 
of BW/4w. 

(gm)

Results

E. G. P.

1. B 5/-jo 3.4 8 10.5 3.15 : 3.30 800 + -------
- 2. D 1 ®/l2 4.0 8 9.2 3.25 : 3.15 700 __ —

3. S 1 Vl2 7.5 12 9.9 2.85 : 2.60 350 —

4. H 1 Vl2 5.0 7 9.9 2.67 : 2.C9 900 +  —
5. N 2 5.0 12 9.4 2.73 : 3.10 900 +  —
6. W 1 5.4 10 9.5 3.17 : 2.66 950 +  —
7. s 2 6.4 9 5.4 3.09 : 2.73 1.500 +  —
8. s Vl2 4.4 9 9.7 2.99 : 2.50 800 4 - -------
9. A 1 Vl2 6.9 11 9.0 2.06 : 2.42 1.100 + -------

10. s 1 5/l2 4.7 9 7.4 3.13 : 2.47 1.200 +  —
11. J 1 Vl2 6.6 9 7.8 2.76 : 2.65 000 ■ +  —
12. D 1 Vl2 4.4 10 9.4 2.-24 : 1.95 1.600 ~L --- ---
13. O 3 5.0 10 8.0 3.18 : 3.32 800 + -------
14. M 10/12 5.1 4 10.0 3.19 : 2.78 1.200 ___

* "ELwiit Melk” (E.M.).
E =  Excellent; G =  Good; P =  Poor. 
G =  Good 
P =  Poor
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TABLE 2 : Effect of ’’Normal Formula Milk” (**) on protein calorie malnutrition children

No. Name Age
(years)

Body weight 
on admission 

(kg)

Duration of 
hospitaliza

tion 
(weeks)

Hb
(gm  %)

Alb/glob.
ratio

Increase 
of BW/4w. 

(grn)

Results

E. G. P.

1. A 1 Vl2 6.5 8 9.9 3.05 : 230 100 ------- +
2. D 2 6/12 6.5 7 9.8 3.05 : 2.35 400
3. S 4 6/12 6.5 4 8.3 2.83 : 2.52 200 ------- +
4. E 1 6/l2 5.8 5 6.5 3.03 : 2.88 400
5. 8 1 Vl2 7.6 4 10.0 2.24 : 2.63 400 --------+
6. D 1 3/12 6.6 8 9.2 2.83 : 2.57 750 + --------
7. M 2 6/12 5.7 5 7.9 3.11 : 3.18 340 ------- +
8. S 1 Vl2 5.6 8 5.6 2,32 : 2.77 300
9. T 1 6/l2 7.0 3 7.0 3.18 : 3.22 +

10. M 1 5/l2 6.7 8 10.0 2.98 : 2.57 400
11. A 2 6.8 6 7.8 2.32 : 2.65 500

** ’’Eiwiit Melk” -j- lactose (EML) 
E =  Excellent 
G = Good 
P  —  Poor
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