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Summary: The E'nzyme activities of Lactate dehyrfrogenase (LDH). prostatic fluid LDH isoenzymes

phosphohexose isomerast. (PHI), Alrfolase (ALD) and Hexokinase (HK) were determined in the sera

of 77 samples of males. There were 12 cases of carcinoma prostate with metastases, 15 without metas­

tases. 25 ""ith benign prostatic hypertrophy and 25 nontumor. The enzyme activities of nontumor and

henign group were statistically similar. The prostatic fluid LDH5!LDHl ratio and PHI has been found

to be the most sensitive parameter for detecting carcinoma prostate. Serial determinations of LDH,
PHI. ALD and HK were found villuable for following the cour,e of the disease during therapy.
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INTRODUCTION

carcinoma prostate

aldolase

Carcinoma prostate is the third sommonest form of malignancy affecting males (7).
1\11 the avai lable investigations like cytological examination of prostatic massage. needle
and transuretl:ral biopsy, and serum acid phosph<ltase determination do not always help in
diagnosing early maliglnancy.

The serum glycolytic enzymes in metastatic carcinoma of I'rostate have been studied
by many workers. Elevated activities of serum enzymes PH I and ALD have been re­

ported (1.3.4.5).

The present study was undetraken with the intention of defining the intensity of
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glycolytic activity in nontumour. benign and malignAnt group and based on these parame 8

ters, ascertaining certain hiochemical characteri~ation in cflrcinoma prostilte.

MATERIAL AND METHODS

Seventy seven sera samples were used: 12 of carcinoma prostate with metastas%:
15 without metastases; 25 benign prostatic hypertrophy end 25 nontumor, wit' no histo­
logical abnormalities,

The determination of serum LDH was carried out by the method of Wootton (14),
while prostatic fluid LDH isoenzyrnes estimation was done by the method of Dietz and
Lubrano (6). Serum PH! was determined by the method of Bodansky (2) as described
in Sigma Technical Bulletin No. 650. Serum ALD activity was determined by the method
of SiGley and Lehninger (10) And Wolff 6t al. (13) described in the Sigma Technical Bulletin
No. 752. While serum HK was determined by the method of Sols and Krane (12).

RFSULTS

Table illustrates the activities of serum LDH, PHI, t>.LD and HK in nontumor,
benian. corcinorna prostate with mettlstases and without metastAses. Fig. 1. 2. 3 and 4
repr0.sents enzyme of activity levels of LDH, PHI. ALD and HK respectively during follow
up studies.

TABLE J : Serum LDH, PHI, ALD and HK activities in prostatic diseases.

Group

Control

C;Jrcinoma prostate

with m~tastases

Carcinoma prostate without

metastases

Benign hypertrophy of the

prostate

LDH IU/L PHI au ALD SUlml HK lIn;r/mg P

No. of Range Rang Hange Range
cases (Mean±S.D.) (Mean±S.D.J (Mean±S.D.) (Mean±S.D.)

25 81-175 11-45 2.5-9.6 5.4-13.4

14541±20.55 26.57±11.54 692±2.23 9.87±231

12 133-273 128-281 6.3-27.5 9.5-26,2

20859±35.36 16725±32.63" 18.14±5.71" 17.88±5,n"

15 91-227 38-111 3.8-16,2 7.3-18.6
171.23±27.75" 53.67±18,62" 11,65±2.31" 1436±3.75"

25 87-175 11-44 2.3-9.5 5.5-13.3
149.83±19.26 26.78±9.64 6.74±2.07 9.61±2.13

"P<.OO1



•

•..

Fig. 2 :

n
ll>
;:;
5­
o
3
Ql

C/l
IV
2
3
m
~
N
-<
3
'"</I

.·.P~ .001

•• Pt..ol

8T 2W 1M 2M 3M 4M 5M 6M
INTERVAL

190

180

110

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

o'---r---...,---.----..--....----r--...,--......

200 PHOSPHO HEXOSE ISOMERASE290 LACTATE DEHYDROGENASE
~80

:270

260

?50 BT - B.EFOf<L r;"--i""lTrTlF N 1

240 vJ - ~E=.

f (~II>N r H
230

::J-J

"- 220

I;. ·
co

~

210 Z
Z WITll200

.rJffi;· METASTASES :I:
:I: 190

-:;~f1r
Q.

0
~..J 180 ••• • ::J

~
0 .. II:170 0

UJ::>
II)II: 160 ··----0 ,0 tt~~OTAlILl .. 0.. ••V> 0

150 o 0'__

140
WITHOUT

130 METAS~SES

120 .: p<.OO!
··P<.01

110

100

01'" I r= I j ,
8T , Ii 1M 2M 3M .... M 5M 6M

INTERVAL

Fig. 1



WITM
METASTASES

o·.,

WITHOUT
META~TASES

HEXO-KINASE
BT - for-FoRT; r~~ATJ>I~N'

J-J _ l'J£I'~

1>1. ,.,,,rJTH

'r
i

.~ P<·oo1
•• P<·ol

I
, ,

9

8

7

6 -

5

4

:3

2

13

12

II

21

20

19

18

17

16

15

14

z
w
I­
o

"~
01
E....

6T -BEFORt rREAT ME~l

W -WEEK
M -MONTH

ALDOLASE

.~ P<·001
•• p <:01

20

19 •..
'8 0

7

16

15
-'

E 14
.......
::> 13
VJ

12
Z

II
0
oJ 10
et

9

£ 8::>
a:
w 7
If)

E>

OS

:;
a.
<-'­
o 0>

-o~
:::TO>
<~",<
~~

o 0>
-o~
:::Tn
o>:::T

3~
",co
00>
. '"

6MSM4M
o ~~~~.....----r--

BT 2W 1M 2M 3M

INTERVAL

Fig, 4 :

6M5M4M

Fig, 3 :

2M 3M

INTERVAL

i

1M2W
i

BT



Volume 29
Number 1

DISCUSSION

Serum Enzymes in Prostatic Carcinoma 37

Serum LDH : The level of serum LDH was d:agnostic in 20 out of 27 cases. When
these cases were divided into two groups; without metastases and with metastases. it was
found that in cases without metastases serum LDH was diagnostic in 10 out of 15 cases.
The enzymes level started declining after prostectomy and hormonal treatment and normal
level was achieved in 46.6%. 84.6% and in all the cases after two weeks. first month and
second month respectiveiy And remained normal throughout the study. In cases with
metastases the enzyme level was highly elevated and diagnostic in 10 out of 12 cases. The
level remained elevated throughout the study (Fig. 1). In benign group the total serum
LDH was found to be normal (Table I).

In this study prostatic fluid LDH isoenzymes were also estimated and it has been

observed that LDH,/LDH1 ratio was diagnostic in all cases of carcinoma prostate. The
cases without metastases had lower ratio as comrared to the cases with Ir.etastases.
Thus this estimation will also be helpful in assessing the extent of disease. Similar were
the observations of others (8.11).

Serum PHI : This enzyme was diagnostic in 24 out of 27 CClses. When these
cases were studied into two groups. it was diagnostic in 12 out of 15 cases without metas­
tases. After prostectomy followed by hormonal therapy. the enzyme level started decli­
ning and normal level we.s seen in 33.3%.38.4%. 69.2%. 90.9% and in all the cases at
the interval of two weeks and first to fourth month respectively. In caSES of metastases
this enzyme was dia(1nostic in all the cases. The enzyme level remaired diagnostic through­
out the study in illl the CEises with slight change in the leveis due to parti21 response to
the tre"tment (Fig. 2).

ThUS serum PHI is found to be a valuable parameter for the diagnosis and treat­
ment of carcinoma prostate. Similar were the observations of others (4. 5. 9). These
authors also found very high level of PHI in all the cases with rl1etastases and moderate
elevation in cases without metastases. whereas normal in cases of benign group (Table I).

Serum ALD : Serum Aldolase level was diagnostic in 18 out of 27 cases. In cases
without metastases this enzyme was diagnostic in 9 out of 15 cases. The enzyme level
star,ted dBcling e.fter the treCltment and became normal in 46.6%. 61.5%. 84.6% and in
all the cases at an interval of two weeks and fisrt to third month respectively and remained.

normal throughout the study (Fig. 3). However. in cases with metastasflS. this enzyme was
diagnostic in 9 out of 12 cases. The level varied slightly CL!e to poor response to the
treatment. Normal level of this enzyme has been found in benign group.
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Thus. serum aldola"'e can also be used as an important parameter for the diagnosis
and during followup. The level of this enzyme will also provide the extent of disease.
Similar WHe the observations of others (1.8.5).

Serum HK : This enzyme was diagnostic in 16 out of 27 cases. In cases without
metastases this enzyme was diagnostic in 7 out of 15 cases. The enzyme level started
declining and norm;ollevel was seen in 60%.76.9%.92.3% and in all the cases at An interval
Of1wo weeks and first to third month respectively after the treatment. In cases with metas­
tases this waf. diagnostic in 9 out of 12 cases. These cases showed poor prognosis and the
level remained significantly hiqh throughout the study (Fig. 4). This enzyme can also b~

used as a valuable index for the diagnosis and followur. The enzyme level com~laterl well
with the extent of the disease. as very high levels were seen in cases with met:lstases. :he
results could not be correlated dw'l to absense cf si~nilQr data.

Thus. it is evident from this study that the determine.tion of prostatic fluid LDHsl
LDH 1 ratio proves to be the valuable parameter for detflcting carcinoma prostate in the
begining. Serum PHI has also been found to be the most sensitive biochemical parameter
for the detection of not only metastatic carcinoma of prostate but also in the diagnosis of
cancer of prostate without metastases. Serum LDH. PHI. ALD and HK may be of value in
assess:ng the response to trea1mrn! and in prognosis.
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