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Summary: Serum levels of phosphohexose isomerase (PHI), aldolase (ALD) and hexokinase
(H K) activities have been determined in 76 patients of carcinoma carvix. in search of proper
diagnostic and prognostic parameters. All the three glycolytic enzyme levels studied were
found to be significantly elevated in all the groups of malignancy and showed a relation to the
clinical stage and tumor. Serum PHI levels were of best diagnostic significance even at an
early stage of the ~disease. The enzyme levels correlated well with the prognosis of the
disease.
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INTRODUCTION

Enzymes in serum have been studied for many years as possible early indicators of
neoplasia and as aids in following the progression and regression of disease (2). Eleva-
ted values of PHI has been reported in cervical carcinoma (3,5), The elevated value of
aldolase and hexokinase has been studied (4). The present study is an effort to find out

_ whether serum PHI, ALD and HK may also be used as biochemical parameters for diag-
nostic purpose and to evaluate their uti lily in following the course of therapy.

MATERIAL AND METHODS

Seventysix samples with carcinoma cervix and twentyfive healthy female normals
were taken for this study. The carcinoma cases were divided into three groups .•.

Group
Group
Group

I
II
III

Well differentiated
Moderately differentiated
Poorly differentiated

18
38
20
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Blood was collected in a clean dry autoclaved non-oxalated tube by venipuncture
with a dry autoclaved syringe. The blood samples were kept at room temperature till
supernatant was clear, which was centrifuged and serum was drawn out for ana lysis.

The serum PHI estimation was done according to Bodansky (1) by the method
described in Sigma Technical Bulletin No. 650, The serum aldolase activity was deter-
mined by the method of Sibley and Lehninger (6) and Wolf et at. (8) described in Sigma
Bulletin No. 752. The serum hexokinase estimation was done by the method of Sols
and Krane (7).

RESULTS

Table I. shows the serum PHI activity, Table II the serum aldolase and Table III
serum HK activity in controls and carcinoma cervix.

TABLE I Serum PHI levels in carcinoma cervix before and after treatment.

No. of Before treatment No. of After treatment
cases Range cases Range

Mean±S.D. Mean±S.D.
(B. U) (B. U)

Control 25 9 - 41

25.87±9.87

Carcinoma Cervix:

Group - I 18 57 - 124 15 13 - 40

78.54±19.71 *** 26.92±8.43 #

Group - II 38 74 - 166 28 38 - 145

104.32±26.57*** 99.84±24.53

Group - III 20 86 - 246 15 97 - 279

138.53±41.14*** 145.42±48.57

••• p < .001
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TABLE II Serum AlD levels in carcinoma cervix before and after treatment.

No. of Before treatment No. of After treatment
cases Range cases Range

Mean±S. D. Mean±S. D.
(Sulmt} (Sulmt)

Control 25 2.2 - 9.2

Carcinoma Cervix:

Group - I 18 4.9 - 15.8 15 2.8 - 8.7
7.96±2.38·· 6.82±2.17

Group - II 38 5.9 - 17.4 28 4;7 - 17.2
12.69±2.91··· 12.03±2.68

Group - III 20 6.3 - 21.9 15 9.4 - 19.5
15.14±3.22 14.43±3.05

··P<.01, "·P<.001

TABLE III Serum HK levels in carcinoma cervix before and after treatment:

Group No. of Before treatment No. of A fter treatment
cases Range cases Range

Mean±S. D. Mean±S. D.
(Unit/mg P) (Unit/mg P)

Control 25 5.2 - 13.2
9.43±2.24

Carcinoma Cervix:

Group - I 18 7.6 - 20.9 15 5.8 - 12.6
14.54±5.07·" 9.25±2.01

Group - II 38 8.9 - 25.7 28 8.5 - 24.3
17.58±5.63 17.19±5.72

•
Group - III 20 10.4 - 36.2 15 9.8 - 33.6

23.43±9.53··· 20.23±9.16
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DISCUSSION

Serum PHI : This enzyme was significantly elevated (P<.001) in all the 76 patients
of carcinoma cervix studied before the treatment; comparatively lower values of this
enzyme were observed in group-I and the highest in group III. The elevated level came
to normal after six months of treatment in all the cases of group-I. In group-II all the
patients, except one showed elevated enzyme activity. In group-III the enzyme level
remained high throughout the treatment and further elevation was observed.

Thus the study of serum PHI was found to be a useful biochemical parameter for
the diagnosis of carcinoma cervix. It was also found to be useful in assessing the prog-
nosis of disease as normal levels were seen in those cases who had clinical remission
of the disease. Thus supporting the observations of other workers (35).

Serum ALD: This enzyme was diagnostic in 8 out of 18 cases in group-I. 30
out of 38 cases in group-II and 18 out of 20 cases in qroup-Ill. The elevated level came
to normal after six months of treatment in group I. In group-II the level remained ele-
vated except in few cases. In group-III all the patients showed significantly high
values.

Thus the serum aldolase level correlation showed limited to the clinical stage of
carcinoma. The similar observations have been reported (4).

Serum HK: This enzyme was significantly elevated in 8 out of 18 patients in
qroup-l. 27 out of 38 in group-II, and 17 out of 20 in group-III. The elevated level came
to normal in all the cases after six months of treatment in group-I. In group-II the
enzyme levels remained elevated throughout the study except in few cases and in
group-III the enzyme activity was significantly elevated with the slight variations.

Thus this enzyme was found to be of limited use in diagnosis of carcinoma cervix
in early stages of malignancy. But it was found to be of prognostic value. Elevated
levels of tissue hexokinase have been reported in carcinoma cervix (4).
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