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A series of experiments was performed to determine the lactic dehydrogenase activity
of various parasitic helminths. The enzyme activity was determined by the modified
method of Wroblewski & [aDue (1955) using tissue homogenate of 16 kinds of worm
parasites.

The worms were mostly collected alive from local abattoir and removed from the organ
or tissues of the naturally infected animal host and some materials were also obtained
from the human hosts. They were thoroughly washed and homogenized in chilled glass
tissue grinder, and then centrifuged. The supernatants were designated as enzyme prepara-
tions, and their enzyme activity was measured by spectrophotometry at the wave length
of 340 millimicron. In order to know the effects of temperature and substrate concentration
on the enzyme activity, the extinction of reduced Coenzyme I (NADH) was measured at
the various conditions of incubation temperature and substrate concentration.

The results of this experiments were as follows:

1. The lactic dehydrogenase activity occurred over all kinds of parasites used in this
study.

2. Most worms of nematodes and trematodes displayed their maximum activity in the
range of pH 2.7~3.5, and cestodes revealed their maximum activity in the ranges of both
pH 2.7~3.5 and pH 7.4.

3. In nematodes and trematodes, the lactic dehydrogenase activity increased slowly as
incubation temperature increases except in the case of Euryirema pancreaticum, while the
activity in cestodes decreased inversely.

4. The lactic dehydrogenase activity increased in proportion to the increase of substrate

concentration in most of worm parasites.
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Fig. 1. LDH activity in 3 kinds of Nematodes



Table 1. Lactic Dehydrogenase Activity in Various Helminths.

(Changes of optical density per milligram nitrogen of worm tissue per minute)

s P [ ra 27 as | az | 52| 7a | 82| 93 | 102|106
A. Iumbricoides Lo 0.06 ‘ 1.34 | 0.72| 0.-56| 0.82| 0.7 0.23 ' 0.36 | 0.52
A. galli 0 0.54 J 0.70 | 0.68 | 0.55| 0.28 | 0.25] 0.12 ] 0.23 : 0.53
D. immitis 0.05 i 0.16 ; 1.29 | 0.67 0.26 0.11 0.1 0.09 0.09 | 0.14
F. hepatica 0 0.46 | 0.99; 0.59 ' 0.17 0. 16 0.22 ! 0.17 0.15 1 0.23
E. pancreaticum 0 2.65 l 0.50 | 0.48 | 0.-14 | 2.40| 1.83 “ 0.63 | 0.12 | 0.35
Paramphistomum sp. 0.07 | 0.98! 0.63| 0.21| 0.32] 0.23 | 0.23! 0.221 0.16 | 0.31
P. westermani 0 0.10 5 0.44] 0.78 | 0.15) 0.36 | 0.53  0.56 | 0.40 | 0.34
C. sinensis 0.10} 0.41) 2.00| 1.03; 0.69, 0.19| 0.33 | 0.22 | 0.50 | 0.33
C. cellulosae — — — — “ — | 0.09 — i — — —
C. fasciolaris — — — — — | 0.19 — ‘ - — —
Sparganum —| 2.83| 1.72| 117 217 2.69| 0.12 1.76 | 0.46, 0.24
T. saginate (G) 0 0 0.48 | 0.20 ‘ 0.18 ] 0.910 0.16] 0.01 0.13 | 0.13
T. soliiin (1) 0 0 0.-45| 0.33. 0.20, 0.29 | 0.09| 0.05 0.06 0.16

2 M) 0 0 0.70 | 0.41] 0.37 ' 0.44| 0.14] 0.07 ] 0,17 0.22
z (G) 0 0 0.91 0.42 0. 40 ‘ 0.69 0.27 0.10 0.08 0.22
T. pisiformis (1) 0 0.37 ] 0.30| 0.19| 0.231 0.49| 0.34| 0.15| 0.12 ! 0.23
2 (M) 0 0.30| 0.32| 0.25| 0.64 : 0.98 | 0.39| 0.26| 0.17 | 0.72
2 (&) 0 0.56 | 0.42| 0.47 | 1.02: 1.29| 1.04| 0.33| 0.25 | 0.92
D. caninum 0 1.69 0 0.98 7 0.65| 0.91 ‘ 0.68 | 0.43 1 0.34 | 0.22| 0.40
D. mansoni 0 0.64 : 0.54 ]| 0.36| 0.50 } 0.96 | 0.611 0.36| 0.26| 0.44
Substrate concentration: 2.5 mg/mi (I) : Immature proglottids, (M) : Mature proglottids
Incubationt emperature: 20°C (G) : Gravid proglottids
Table 2. Optimal pH of LDH Activity
— = - 30f Z :i EIL: Zii?rl:fsrfcum
sv:)ecies p,e?}(”w“ } 1 ‘ 2 3 [ Parcmphistornum .sp.
S ‘ o —--— P.westermani
A. lumbricoides ‘ 3.5 ‘ 7.4 — ‘\ A C sinensis
A. galli 3.5 | - — 1
D. immilis i 3.5 - - b/ \
F. hepatica 3.5 ‘ — - < 201 / ) A
E. pancreaticum 2.7 . 7.4 — E f I
Paramphistomim 2.7 — — = |
P. westermant 4.2 0.3 — g / y
C. sinensis | 353 - — B / I\
! ‘ S i
T. saginata 35 | 7.4 } — 101 / !N :
T. solium 3.5 J 7.4 r — J Ty
T. pisiformis 2.7 | 7.4 | 11.6 , /
D. caninuimn 3.5 2 3.2 — '
D. mansoni 2.7 ; 7.4 ‘ — %
Sparganum 2.7 ‘ 7.4 ; 9.3 ) 3 VG 6 7 5 5 7‘0 > o
Conc.: 2.5mg/ml, Incubation temperature : 20 °C Fig. 2. LDH activity in 5 kinds of Trematodes.
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Table 3. Effects of the Incubation Temperature
on the Activity of LDH.
(Changes of 0.D.,/mgN_/min)

R

i~,

apecics “TPETEIE | 90oC | 30°C | 40°C | 50°C
A. lumbricoides 0.82° 0.92| 1.04| 1.02
A. galli 0.28 % 0.35] 0.26 | 0.27
D. immitis 0.11} 0.17 ¢ 0.15 | 0.21
F. hepatica 0.16 0.20 0.26 0.39
E. pancreaticum 2. 40 2.14 1.88 0.42
Paramphistomum 0.23] 0.25| 0.14 | 0.33
P. westermani 0.36 | 0.84; 0.84] 1.01
C. sinensts 0.19 | 0.27 | 0.33 ! 0.44
C. cellulosae 0.09 — | —
C. fasciolaris 0.19 — — —
Sparganuin 2.69 | 2.40 | 1.80 1 1.68
T. saginate (G) 0.91 0.33 0.29 | 0.16
T. solium (G) 0.69 | 0.25] 0.15| 0.15
T. pisiformis (G) 1.21| 0.31¢ 0.09| 0.05
D. caninum 0.68 | 0.22( 0.32| 0.43
D. mansont i 0.96 | 0.81 ] 0.62 | 0.21
Incubation period:30 min pH: 7.4

Conc: 2.5 mg/ml
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Fig. 7. Relation between LDH activity and incubation
temperature in Nematodes
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Table 4. Substrate Concentration and Lactic

Dehydrogenase Activity
(changes of 0.D./mgN/min)

\Sp;;i'es . %oii\ 0.25mg,/ml| 2. 5 mg/ml 25 mg/ml
A. lumbricoides 0.88 0.82 0.58
A. galli 0.17 0.28 0.34
D. immitis 0.01 0.11 ' 0.12
F. hepatica 0.14 0.16 1.00
E. pancreaticum 0.99 2.40 4.72
Paramphistomum 0.06 0.23 0.46
P. westermani : 0.21 0.36 0.75
C. sinensis ‘ 0.14 0.19 ‘ 0.43
C. cellulosac — 0.09 —
C. fasciolaris —_ 0.19 —
Sparganum 1.53 2.69 3.93
T. saginata (G) \ 0.54 0.91 1.51
7. solium (G) 0.36 0.69 | 1.36
T. pisiformis (G) 0.35 1.29 ! 1.32
D. caninum 0.13 0.68 0.78
D

. mansoni ( 0.15 ’ 0.96 1.11

Incubation temp. ; 20°C, pH; 7.4
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Fig. 10. Effects of the substrate corcentration on
the LDH activity in Nematodes
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Fig. 11. Effects of the substrate concentration on the
LDH activity in Trematodes
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