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INTRODUCTION :

It has been reported that in malnourished children the degree of malnourishment
is reflected in the scraped cells from the buccal mucosa (Boddington 1970).

The changes include keratinization, increased eosinophilia of the cytoplasm, vacuolar
degeneration of the cytoplasm, karyorrhexis or pyknosis and enlargement of the nuclei.
There are conflicting reports regarding the usefulness of buccal smear study for e'laluation
of nutritional status.

In this field B.T. Squires was the first to study the nutritional status of growing
children from buccal smear. He studied the buccal mucosal cells of 2000 school children

and observed that the percentage of cornified cells was increased in malnourished children
and the degree of cornification was related to the degree of dietary protein deficiency
(cited by Boddington 1910). In 1963 he repeated the. same study in pigs and obtained
similar results (Squires 1963). A similar study byWiersinga and Korte (1970) on well

nourished children and on those with mild to moderate protein calorie malnutrition,
showed t.hat cornification was the only feature common in most cases and abnormally
large nucleus was found in severe protein calorie malnutrition while other cellular
changes like changing cells, vacuolar degeneration of the cytoplasm, karyorrhexis or
pyknosis appeared to be equivocal In establishing malnutrition.Mohagaonkar and Vlnodlnl
(1971) found that in all well-nourished children cornified cells constituted less than
40% of the total number of cells, while in those wit.h mild P.C.M. the proportion was
much higher. In their study children with vitamin A deficiency and upper respiratory in-
fection also showed higher percentage of cornified cells, thus suggesting that kerati-
nization was a non-specific phenomenon and thus the buccal smear as an indicator of
nutritional status was of limited value.

The present study had the following objectives :

I. To assess the nutritional status of growing children by buccal smear cytology.

2. To correlate the cytological findings with other nutritional parameters.

METHODS AND MATERIALS

By a metallic spatula buccal mucosa was scrapped from inside the cheek and was
uniformly spread on a glass slide. Before drying the smear was dipped in a jar containing
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95% ethyl alcohol for fix;ation. The smear was then stained by PClpanicolaou'smethod.
Haematological and biochemical investigations were carried out from capillary blood.
Haemoglobin estimation was done by cyanmethaemoglobin method. PCV was deter-
mined by micromethod (microhaematocrit). Total protein was estimated by modified
micro-Kjeldahl's method. Anthropometry included recording of weight, height and mid
arm circumference (Choovivathanvarich and Choovivathanvarich, 1972). Weight was
taken in undressed condition and beam balance was used. Arm circumference was taken

at a point of upper arm between the acromion process of the scapula and the
olecranon process of the ulna.

RESULT5 :

In this study 300 children were examined; 173 of them were boys, 127 were girls
and thei r age ranged from 15 days to 12 years. From each of the buccal smear slides,

100 cells were counted selecti~g randomly five different areas.
The results of the cytological examination were expressed in the following terms.

I. Types of cells e.g. superficial and intermediate cells expressed as percentage
of total number of epithelial cells.

2. Degrees of retrograde changes e.g. perinuclear halo, karyorrhexis etc.
3. Presence of leucocytes in the smear indicating degrees of inflammation,
4. Nuclear size, and

5. Cytoplasmicclumping. .

The cases studied were divided into different groups on the basis of body weights
.such as those greater than 80%, those between 60-80% and those less than 60% d
the standard weight (Table I).

. Table I-Division of subjects according to body weight.

Body weight

No. ofsubjects

<60%
53

60-80%
'99

>80%
148

Nutrition score :

The nutritional score was made on the basis of anthrc.pometric parameters. A
rough average nutr itional score of different age groups' was recorded and expressed
as a number scored out of 20 allotted equally to four parameters viz. height, weight,
mid upper arm circumference and haemoglobin value. A full five point score was given
to those who attained a figure for a particular parameter which is ,c-onsidered normal
aVerage for that particular parameter in indentical population in-d_()ped countries.
A four point was allotted for 90-100% value, three for 80-90% ;"wo for 10-80%
one for 60-70% and 0 for below 60% values (Blswas 1977).
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Table--II Nutritional score of the 300 subjects.
Nutritional sCCtre

No. of subjects

0-5

"
5-10

76

10-15

141

15-20

72

Total

300

H aernoglobin value was recorded in g% and the results are shown in table III.

Age (years)

0-3
3-6
6-9
9-12

Table-III Haemoglobin values (g%, M:l:S.D.) according to body weight and age.
BODY WEIGHT

<60% 60-80%

9.33:1:1.84 9..56:1:1.89
9.37:1:2.30 II.I0:f:2.61

10.60:1:2.59 12.26:1:2.74
10.64:1:3.02 [ I.59:1:1.56

>80% Total

10.88:1:2.7
I 1.82:1:1.35
12.30:t 1.86
11.92:1:2.27

68
89
98
45

Total plasma protein estimation was done in 50 cases and the findings were com-
pared with t~e cytologic findings. The results are shown in Table IV.

Retrograde changes like perinuclear halo and presence of Leuc:ocytes were recorded
and compared to the body weight (Table-V).

Table-V Retrograde changes in cells and their relationship to body weight.

· Perinuclear halo+leukocyte.

x' value (df= I) between the combined changes in the frankly under-nourished and
in the healthy control =5.95, p <0.02

Table-IV Relation between cytologic findings and total plasma protein.

Protein No. of Percentage of superficial cells AND- PH" L.
(g%) Subjects 100-80 80-60 60-40 4O20 <20 microns---

< I - - 1 - - 11.7 I I
4-5 II - - 4 3 4 12.0 7 6
5-6 31 - - 4 12 IS 11.2 12 13
>6 7 - - I 5 J 10.9 2 2

-AND-Average Nuclear Diameter, PH-Perinuclear Halo, L-Leu kocyte.

Body weight No change Perinuclear halo Leukocyte Combined- Total

<60% 22 I) I) 13 53

60-80% 54 7 21 17 99
>80% 73 4 55 16 148
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Distribution of cell types in various age and sex groups are shown in Table VI.

Table-VI: Distribution of cell types in various age and seX groups

Age Sex
(Yrs)

SUPERFICIAL CELLS

%
INTERMIDIATE CELLS

%

Total

100-80 80-60 60-40 40-2.0 <2.0 100-80 80-60 60-40 40-2.0 <2.0

0-3 M 1 5 11 10 11 21 8 10 5 - 44
F - 2. 4 12 6 8 12. 2. 2. - 2.4

M - 8 9 30 5 12. 28 6 6 - 52.
3-6 F - 2. 11 19 5 6 23 1 I - 31

M - 9 13 2.0 1 " 2.1 12. 5 - 49
6-9 F - 4 17 2.3 5 12. 2.2. 12. 3 - 49

M 1 1 10 16 - 6 15 6 1 - 2.8
9-12 F 1 - 52 9 2. 3 10 3 I - 11
---- ---

The nuclear diameter in various age and seXgroups are shown in Table VII.

Table-VII : Nuclear diameter in varIous age and seXgroups
-_.- ----- ----- --_._---

Age Sex Nuclear Diameter In Microns

(years) 1-8 8-10 10-12 12-14 14-16
'3 M - 9 2.2. 12. I

F - 6 12. 5 1
M I 18 2.6 7

3-6 F I 9 IS 8
M - 2.2 2.0 1

6-9 JI 3 16 2.1 9

M 3 14 10 I

9-12 F 2 10 4 I
,

Total 10 104 133 50 3
--

DISCUSSION :

The purpose of the present study was to evaluate the nutritional status of children

by examining the buccal mucosal cells and to, compare the cellular findings with those
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of other investigators. At the same time buccal smear findings were also compared
with established indices of nutritional status.

The cases studied were divided according to body weight. The children who
weighed more than 80% of the stand.ard were considered well-nourished and those
whose body weight ranged in between 60-80% were considered to be suffering from
m lid to moderate PCM and children who weighed less than 60% of the standard were
considered frankly under-nourished.

Of the 300 children 148 had body weights above 80% of the standard and they
were taken as control. Of the remaining 152 children 53 were frankly under-nourished.
The latter children had a mean haemoglobin value of 9.98 g% which was well below
the standard sp~cified by WHO. Their under-nourishment was also confirmed by a low
haematocrlt value and low arm circumference.

In the present study no marked difference was found in the percentage of superficial
cells in the 3 groups of children namely the control, the mild to moderately under-
nourished and the frankly under-nourished. The number of intermediate cells among
the 3 groups were also similar. valy et al (1974) had similar results, Squires (1963)
on the other hand, found lesser numbers of Intermediat.e cells among the under-nourished
children.

In the present series a mild enlargement of the nuclei was seen In the under-nourl-
hsed children. The frankly under-nourished children had a mean nuclear diameter .of
1.64+ 1.76 microns whereas the healthy children and children with mild to mode-
rate PCM had nuclei measuring 10.26:i: 1.32and 10.60:1:1.61(M:f:S.D.)microns In dia-
meter respectively. These difference are insignificant. Nuclear enlargement was a sigl1i-
ficant finding in the studies of Weirsinga and Korte (1970)and Waly et al. It is possible
that their subjects had overt deficiencies of food factors such as vito BI2 or folate which
affects nuclear diameter. A minor degree of deficiency of these factors may not be
reflected In the exfoliated cells from the buccal mucosa.

In the present study a significant association was found between the combined re-
trograde changes and the degree of undernourishment. This however may be a fortui-
tous obserVation because the proportion of subjects showing no retrograde changes is
similar in the different groups (Table V).

The present study could not support the observation made by Squires (1963) that
the buccal smear is a good indicator of nutritional status in children. It is possible that
children with frank kwashiorkor or marasmus exfoltite abnormal cells from buccal

mucosa but the poor nutriticonal state in these situations are obvious and examination
of the buccal smear offer no extra advantage.

SUMMARY :

One hundred and forty eight healthy and 152 undernourished children with varying

de~rees of severity were studied to See if their buccal smear <;orrelate<twith undernouri-
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shment. The frankly undernourished children had retrograde changes more often than
the other children. But the proportion of children showing no retrograde changes was
sImilar in the different groups.

It Wasconcluded that buccal smear is not a dependable indicator of under nutrition.
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