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A TEFA FASFaEL TARSLEL

#7135 A% A}
Aete Adsee 45t

£5 DedTEEY AHEAR@ANN AEC ot by Yold AW s-ak2oby)
F A%e A2 o VS Tas PAVFLTL A BE D S8k SHE X
sz2setA wys W79 FEe 2 £A5%ch. LDHS MDHE S9al23els 28 4] v}
shtowl A4z (parenchyma) ol M = oFsbl Viehdeh, 2eiuh MDHE 2sh2sbse] 9)v)z7)
JME BAo) vhehort Ael WA vehia gsivh. LDHY) FHAE F8e st
2obs, r2sh2rbes AelA 42 20, 40, 247k $EAD, 45 KDasl #8] FFHoE
Freolgon MDHS 952 s 2327k, ravzobest A3dA 27 20 370 4909
3alo] FelHely, EFel S8 Aol SAshe 4708 MDH 952 $39 £8%4 (PDE 747
6.0. 6.5. 6.7, 7.101927. ©] ¥ 6.00] FEo]r}. = A pHE Tol} &4 W7} pH 6
~8o]9 T, HHLEE 40°CHom . 50°C o|4bel|Mx #AJo| FAS| Zisidct. MDHe =
AT s-2RB g r-ARE 7 Agella] ZHz 19.4. 24.5. 108.00141¢. $19] A= ¥
o, WsEFee F5A FEE FA FYLE ol FHUA ANLAG F3ol vls) HFoIA
23 ) BUYe o S UL B VEATERY 202obes 43l 39 J14 Fa5
el Y 74 Bl W BAES LR s} BARSLELS FALLEC] BHE FREE

A $F B ALUH= S & & Uk,

N E

LG F2Fg ¥R R 2ERe X
g3 g R ~E T ouixifen FTEHAL 7
AR ol g5l Fr|EES T2 A YojHez
f715F% HYPct(Bryant, 1978). AXE F3
Frd R EEAAN FAe Al 35529
A9} A A AxAdGA S A
£ A& E9x 4¢3 lactate, succinate, acetate,
propionate 52| #F4HEe] SAHthE Bi7) sl
o} (Barrett, 1984).

Za5ol el A4Ed A7 F4AZEE
Aez 3 ey 2l 9lovi(Logan et al.,
1977: Moon etal. 1977), ¢] ol gt &2 sA
A7+ Fukase et dl(1984 & 1985)'8) 7153
A4 ATFE w3Ete] 29 897} 9lovt S

‘{I.-
3}
2

cE=E e 19959 1149 27d, #AFE AL
1995 129 224, -
* A A7

w2 -3 ARy EozAEEE v 9 59
E4-(isozyme) ol B¢ A7+ A9 A 25 4
geltt 2 QAPelse F5Td 5T 714
99 Aolet = F25F F HLFE) AL
FE(RA)olH Aol #FAZANA i o}
AstBAE 20 7 A AR pyruvatest
lactate2] 7} w25 Zvjsl= lactate
dehydrogenase(LDH, EC. 1.1.1.27), malates}
oxaloacetate? -}9ul-2L Zulsl= malate
dehydrogenase(MDH EC. 1.1.1.37)8) &4u¢
EXE JiaFAgEEoR Fasgn, m o]E &
49 isozyme?] E4-& dolnr] 93] polyacryl-
amide gel electrophoresis (PAGE) 2 ¢]-43}¢] 9]
EAL #33 SHAFED, dell A3 Y L
ZAlslgl o.m  spectrophotometorE ©]-438te] pH
s} 2z dek B ¥A e BAS FPalgch

ME 2 Yy

1. A=
AME7hg: 85| (Rhabdophis tigrina) S




Foke] HEz e slAE e Ted TR
s A5 45 743} A¥oL z@EA 5
mm ZHelZ F2} AF 200 go JF (Wistar
immanichi albino) o] 1-373+7< Az} 249 F
125 7A#Ag JFE s Fate] Azpraed At
sBe2rbEg Hepstdnt. WY z2dA A&
s~2H 27 Ao B5q rant2rbeg f
= AE=2 AHES

ST FERolAA F e 2a=2rbe
FefolelA AFATZAAA 3F F HFew @
5% FAE Feste ARG0A stelA A7 H
o g " Fo DAL E AT o vAdsH
A4 As9d soddE FEHM APAsE A}
B3ttt

B dFelA 2L 2utE2rbse] Ave} A3
TAAAA Tkl M L Hee] 7 wAdg Y§
AMer wEd, Wd¥= 0.01 MPBS(pH 7.4)¢
We] —70°C WAl 233 F 7954 A=
2 Abgeadct.

2. EAEHEEN M

ASHHe| HE: 4ol gle FAE —25°CollA
embedding matrix® YFEwlsle] YEAAZ
(Reichert Histo Stat)2 § pm F72) WEd#d-g
gEEe] —30°C ¥FAdd RIsct ZAaFAA
52 AH-sls

49| ZH: Lactate dehydrogenase(LDH)
Auh-2-2 tetrazolium salt procedure(Lojda et al,
1979)¢ w2t AHAL-H(0.1 M phosphate buffer
pH 7.3 20 ml, 0.03% nitroblue tetrazolium 20
ml, 0.05% NaCN 8 ml, 1% MgCI2 8 ml, D.W.
16 ml)-& Fulstsz, o] AA-g-<f 20 mlo] NAD +
30 mg=} 1 M lactate 2 mlE FHr}A)7] w8 (pH
7.4)% A FArleled W& g 37°C Al
A 3083 5AA LDHS| A& FAFshich

Malate dehydrogenase(MDH) *#4ubs-%x
tetrazolium salt procedures o]-23fo] | zh-Lof
20 mlel 1 M malate 2 ml, phenazine
methosulfate (PMS) 2 mgs 412 912 (pH 7.4)
= ZA Arpsted W& 2Ag 37°C FHAA
3077 AeAA whyl-go 2 MDHE] 2z)8
Hlahqlrt.

k2ol d ZAAHEL FAHE e shichdat
L7 Bolety BEn|F e w f{FA F ARRIE 5]
At 24 23 44" 249 $¥+= Hottar}
71437 w4 (Hotta et al., 1978)el uwhz} o=
(tegument) . ] ¥ 513 (subtegumental muscu-
lature) . 4% 3% (parenchymal musculature) £
T35, Bamy7| 7143 4y (Barry and Lionel,
1968)% <k7k w3sto) WAul-gel AH ke
aheb ARG (+++), FERS(++), ok

HE(+), £

o

e
ole

(—)ez2 & AU

3. PrIFE et HES HE

BEAZ 3% AES DAY (mortar and
pestle) 2} =S54 7] (ultrasonicator) £ 73 33t
2 15,000 rpme.2 4°CollA] 23] YAla)sle] A
AfZ HYPct, o] AL £CoNAM 2447 Fa)
0.01 M PBS(pH 7.4)2 FA3gc}. s-~a=27}
w, =927k AR ARdE gl A
o, DA 200 pgd FZe] IHE AzE UE
oA & ARE FF(wel)oll F1lstgct, A7l
¥ 7.5~15% polyacrylamide gradient gel-s: ©]
484 AT

gk 222 93 native MW, marker(Sigma)
£ 212381352 0.01% (w/v) bromophenol blue ==
4ol tracking dyeZA] Al-fateich. 4°ColA] 3
mA= 1347 Fqb AANAZ] Algel) b 32
2 o wkgA)A dauks-Al gt

LDH, MDH=2| SHEL: =2F: FAEIAY
(simultaneous capture method; Jakoby, 1971)el
we} 1 M sodium lactate 10 ml. 1% NAD+ 10
ml, 0.1 MNaCl 10 ml, 5 mM Tris-HCl buffer
(pH 7.4) 25 ml, 0.1% PMS 2 5 mlg 4l& &
To-& Eu)3 o2, LDH d4uks-2 o] EgY
102.5 mlel) 1 M lactate 2.5 mlS #Hr}ele] €12
A& W=y, MDH 942 1 M malate disodium
salt 10 mlE 412 wh&-H2 whEo] o] fodq
37°C <talellA] 3087 AL b A2HkeAA 7
SHELY F3F Bxle-g sty o).

[EFof| 2|8t SX™A: IEF (isoelectric focusing) =
Hames method(Hames and Rickwood, 1990)Z
HYsled 2. 7% pH 3.5-10 native gelS o]&3}o]
30V, 50V, 80ve] AtelA A=® 14]2F, 1417k,
15417k B9t Ar]ed5S ANTD A& r-2d=2%
7} Mgl FEAsle MDHS S44<& Allen and
Hyncik(1963)9) W= simultancous capture
method (Jakoby, 1971)& o]-&-&le aalajgint.

Hofl chEt EAao| ebHE: A& AbAlelg- 85°C
oA A Zzb 102 PAe= d4=2](10&, 20%&, 30
Z402)% o5 HE2TE T 5N A8E
gelell Zslete] 12.5% native PAGEE o] &3}¢] 3
mARZ 1447 AAARE. 85°CE dxxd
sample gel> F A T4 o w}z} MDH] #4 4l
= oo}

4. Spectrophotometers 0|23t Z48M &
3
pHe] <3%: pH 4, 5. 6, 7. §. 9. 108 7%
2 24 71A4AF 45 F2EL MY £
Fate] 37°CAA 30% F¢ FLNFAY g
MDH $4-¢ 353},




252 ¥%: 0.1 M Tris-HCI buffer(pH 7.4)2)
MDHS] Z|dH3} 453 §39 35U 449
£ E¢3od &% 20°C, 30°C, 40°C, 50°C,
60°C. 70°C, 80°C s}eild] ztzt 3087 A-euke
A7l F 0D g A3

4o AEAE S V)9 Fe ALY -~
HErbEdt 439 44 9S Bio-Rad® manualel
ot S Ao, MDH $4-& 2437
4% 0.1 M Tris-HCI buffer(pH 7.4) 1 ml, NAD
+ 2 mg, 1 Mmalate 0,1 mlE Z§% o 5l-2
1A gd oz ARG TE, o] Z]AY | mle] &9
N 10 pgd] ko] e AT Pt gY
% NADH <°}$ 340 nme| sao g 2087k 243
Act. 53E 0D §2 TETHeIAM QAo
Fakete] A 10 ug Foll Soldles &t
37°CelA 18 Fabell 7182 3P AAE 1 ng
5 1 unit2 A e]gle] FA < (activity) S w]aslyg
owm, o] Ag-E 53 AAsle] BAAS s

4

1. ZHEH g2

LDH: =A o] ¥¥3= LDHE: nitroblue
tetrazolium=™} PMS(phenazine methosulfate)2] £
¥ whge= kA B84 ¥ =vlak(formazan)
o] PAl=e] ANFAR viehytt:, LDHS #Adwt
+2 53 4% #9522 (subtegumental
musculature) o = 7}slA Jeldon Axgz
(parenchyma) <= ¢ a}2 26| wvlmele] ksl
vebget, 2 g sedd e -ag2rten A
FAA = delda] gkgron}, s-adlEslEadE
F5A dhgEtd s, 579 84 zlel: A9 4
AchFig. 1. ad). =& AlFele #4710 &4
Aol WE glglon, 38 AHF 25 s
FollA ohE 2A Sl wE g ubgo] waEg
o}, A&y sllgAdE A73A ) Al tha
74 <fdub-go] Yehtch(Fig. 1, e: Table 1),

MDH: MDH$] zAy ¥¥= ¥araloz 3
Aol AR R Jehgon] {EA7ee s~
e b L[ S EEE
o dub-ge] velden] AWITZeMn oFzre] of
Aubgol glglck(Fig. 2, a-d). & s gx=
oflA SAdub-go] el whal | oa) sl T o=
T FEuee] JYehd, 59 mig<sdAe] ang
FollAe o2 fAY AR e i 7R
ghgo] velto o] AAFB-E AR Z} y)id
M AddaE] akAdyhk-go] velytch(Fig. 2, e-;
Table 2).

2. W7|1GS0| o8t FoELS BN
LDH: IDHY FHELFHL s-ATE7]Hel 4

270(87 kDa, 45 kDa), r-=%=Z7}gelA 471(87
kDa, 45 kDa, 39 kDa, 32 kDa), A]3oj4] 27}
(280 kDa, 45 kDa)9] #3#e] Zzt Belxgen]
45 kDa F¥o| §-53 J3er TELE e &
H & Aol A F¥-E (major band)S )24}, r-
2R271geA 4709 FHom B £379 S
o & thik g Yo R=gen, 33 A4
7k A% B4 Hole ¢HdtHFig. 3).

MDH: s-~9 2715 r-A%27)E3) AZe] =
Aol £ E3= MDHS F$E4x= 242 270(66
kDa, 52 kDa), 371(140 kDa, 66 kDa. 52
kDa), 470(280 kDa, 140 kDa, 105 kDa, 58
kDa)9| #&o] ztzk Radgic}, o] F s-~3}E7)
5 r-25 2715004 52 kDa 23e] 5o
FEYL o]FHem, 4FlAE 140 kDa 20|
2327153 FE PHolglen FHEZ 1}
gl s-Am sl us r-AgEslen Ax
off £A13H= MDH 9549 B4o] I4 =4 v}
elydrh(Fig. 4).

[EFe) 2|3 A3 EAlst= 471e] MDH 9 &
2E9 FHHEPDE 22 6.0, 6.5, 6.7, 7.1°1¢)
Lo, o]F F Pl 6.0 £Ho] FEIHL o|F}
(Fig. 5).

%ol Fx|5E malate dehydrogenases] £¢
ALv 85°CoA dAe slge o oo 29
EA7L 10% ool FAE 2848 sgien 3
W (105 kDa) 289 FiE A7 £ 30x A9
Al7pA] W ekshdel Ao el ol (Fig. 6).

3. SpectrophotometerE 0|£% g4z &3

pH2| ¥2: MDH £%84% pH 4~107H7]<)
T AT FollAd HA$2 pH 63 pH § Ale]el]4
Ao Fgtont Am=rl%L pH 73k pH 844
= gy #55% 4% =F pH 7oA #
A4S Jehigler, pHe & g z= x5
Aoz} viehdel (Fig, 7). =38 f2el4] 2o} g2
o4 FAJo] Egbct.

2z ¥ MDH 4« il H= 259 <
hell A Fadt AE BT 40°Celld Ao g4 E
dehigly, 40°CE Z1Eeg £59) Al e}
AR gold ot 50°C ol4te) 2xea] 4
=7 FASA ZAEHUz, B 80°Celde ok
3 2843 JYck(Fig. 8).

BNT pH 7.4% & ul2ol 4)°Colld =
1% MDH & o &4 & [maximum activity (unit) ] &
Aol 108.00]3, r-~dE2rlE S-AdEslE
oA Ztzk 24 5, 19.42 A9 27}% wrh 4S|4
A =2 #3498 el (Table 3).
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Fig. 1. Histochemical localization of lactate dehydrogenase on the sparganum and adult worm of S.
erinacei. a. Snake sparganum (80 X), b. Snake sparganum (400 x), e. Rat sparganum (80 x), d. Rat
sparganum (400 x), e. Immature proglottid (80 x), f. Immature proglottid {400 x), g. Mature proglottid
(80 x), h. Mature proglottid (400 x), i, Gravid proglottid (80 x), j. Gravid proglottid (400 x). T,
tegument; SM, subtegumental musculature; PM, parenchymal musculature; CC, calcareous corpuscles;
TS, testis; V, vitelline gland: EG, egg:; N, nerve trunk; LM, epidermal longitudinal musculature; GP,

genital pore.



Fig. 2. Histochemical localization of malate dehydrogenase on the sparganum and adult worm of S.
erinacel. a. Snake sparganum (80 x), b. Snake sparganum (400 x), ¢. Rat sparganum (80 x), d. Rat
sparganum (400 x), e. Immature proglottid (80 x), f. Immature proglottid (400 x}, g. Mature proglottid
(80 x), h. Mature proglottid (400 x), i. Gravid proglottid (80 x), j. Gravid proglottid (400 x). T,
tegument; SM, subtegumental musculature; PM. parenchymal musculature; CC, calcareous corpuscles;
TS, testis: N, nerve trunk.




— 64—

Table 1. Relative amount of lactate dehydrogenase activity on the sparganum and adult worm of S.

erinacei
Sparganum from Adult
Tissue
Immature Mature Gravid
Snake Rat proglottid proglottid proglottid

T + - - + +
SM +++ +++ ++ +++ +++

PM + + + + +

T, tegument; $M, subtegumental musculature; PM, parenchymal musculature; +++, intensively
stained; + 4, moderately stained; +, slightly stained; —, not stained.

Table 2. Relative amount of malate dehydrogenase activity on the sparganum and adult worm of S.

erinacei
Sparganum from . Adult
Tissue
Immature Mature Gravid
Snake Rat proglottid proglottid proglottid

T +++ +++ - - —
SM +++ +++ +++ +++ +++

PM + + ++ + +

T, tegument; SM, subtegumental musculature; PM, parenchymal musculature; ++ +. intensively
stained; + +, moderately stained; +, slightly stained; —, not stained.
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< ﬁ}ra]-(Pappas and Read 1975). ¥d 4
oFEAL A2 mAAZUAM 2R g ek

2 AT AL AA HFH oz re Z
dEes e FHol ouizdiate] o4t
(Pappas and Read, 1975. Bryant, 1978).
Rhaman and Meisner(1973)+ H. diminuta
(Cestoda) ] Q7oA AbxgATE ARge] 2
3} Zalale] 2HE L wWyileden Kwak and
Kim (1992)2 ‘i’l‘—f':—°é"'?—i%°ﬂ LDH¢} SDH7} t}zk
o2 Fxsle] FAm sAldbe] HHPS MEs
t}. Barrett(1984)% S. dendriticum®] §-37 4%
ZA ol HE AER 24T Sal4be] HHFY S
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Fig. 3. Isozyme patterns of lactate dehydrogenase
on the sparganum and adult worm of S. erinacei.
85, snake sparganum; RS, rat sparganum: AD,
adult; TD, tracking dye: kDa, kilo-dalton; M,
marker proteirn.




Fig. 4. Isozyme patterns of malate dehydrogenase
on the sparganum and adult worm of S. erinacet.
38, snake sparganum; RS, rat sparganum; AD,
adult; TD, tracking dye; kDa, kilo-dalton; M,
marker protein.

sto] of7ke] Apo)7h olgdrt.

o] ATl AMEE VegFrEe F23 2o
£ ¢4 LDHS} MDH7} o] 2329 7oz wol
2Atg ko) A=Y | 5EH B35S W
dste e 449t ® Adox LDHs}
MDH= #3322 Fe4 714 2e #$42 7l@n
)&'l,ﬂj_ o) 5 ek7he) Aol Jehd Hoz Hol

TEQFRF FElo] 2olE kRe A 24
-°~l %—%‘ 2 olgHwA AsRaEe & ¢ g
oh w3k Ao vy -{i*‘“ Az Z34| LDHs}
MDH7} 7] £4guh-g-2 vubjont Haepas
TEH A 2 f‘M?HfﬂW Wol ¥ He An
ol A ANZIRe] L8 g Fabe] WAy oF
A AR WA} 7= Ao Azt

&9 Park and Ha(1980)% ofx 2] wjx}
(embryo) WA w LDHS} SDHe| & 2-%4o)
A Ao mz Ha EolEign v ysdn
Watts and Fairbain(1974)& #4734 qdFo &
Ao Qabel) whal A4kl QMg =z =4 EiS- 1l

SAIAR A Eo] Zody nusilnl Ao
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Fig. 5. Isozyme patterns of malate dehydrogenase
by IEF on the sparganum and adult worm of S.
erinacei. TP, Coomasie blue staining of total
protein(adult); PI, isoelectric point; M, marker
protein; AD, adult.

A7l 2318 Zayt B dyAsiel wms B
Foll wat Aozt gle-& velwitl. Peter and
Schroeder(1979)% &4 23l 4 2709 LDH £9]
ArE FEslged 23l EAFEE 160 kDa
%itd. Walky and Fairbain(1973)2 Moon et al
(1971)& F42%od4 270 LDH £ 5428 3
Habglet. o] oAl S—/‘*TL}E?H“;*} r-Zak=
ZFeellA Zzh 270 47, S 279 E9E 4
7F EA=EEd 45 kDa £3o] %‘—Eﬁqii Ltel
Y 2[R Fo wel LDH 9% 59 o)
7F slsdw),

Moon et al.(1977)& Z4%59 *fv?— ol 472
MDH *,},‘hr].ﬁ.,n_.—_- _V_E'] }' t‘” 4 _\‘}1101 2,;_
—.—3_:] o]glt}. Peter and Schroeder(1979)3—‘- 4z

9 AFA 371e] MDH ¥&838 £2)sbo] gel
chromatograph = 58 49 kDa®] Frs-e qlg)
T, o] Gl e ednzte) il
-AG 27l Al 2a) oA 2 3. 409 T2
A4 rﬂ‘ﬂ TRE Yz, 2 24

ehdr}l %W Bennet etaL(1993)° FhEF] o
Tl FA Bl 587 °3?'%k°ﬂ o2t
#ehlcky stony . Moon et al (1977)-

oA gl w2} MDHO| &4 Ws}s} Eﬁ&“l



Fig. 6. The stability against heat treatment on
the isozyme of malate dehydrogenase in adult
worm, heating at 85°C for 10, 20, 30, 40s
seconds, respectively. 0, control; 10, 10 sec.; 20,
20 sec.; 30, 30 sec.; 40, 40 sec.

Table 3. Enzyme activities of malate
dehydrogenase on the sparganum
and adult worm of 8. erinacei (mean
+ SE)

E e Activity (Unita))

) Snake Rat Adult
Sparganuim  Sparganuin
MDH 194 £ 12 245+08 108.0%+45

alOne unit: The enzyme activity was defined as 1
ng of substrate produced per min. at 40°C with
10 ug crude protein of the worms.
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Fig. 7. The effect of pH on the activity of malate
dehydrogenase in r-sparganum and adult worm.
® — @, adult; O — (O, sparganum
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Fig. 8. The effect of temperature on the activity of
malate dehydrogenase in r-sparganum and adult
worm. ® — @, adult; © —— O, sparganum
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A‘;]j.;}. gL
A2},

B, BedFzee) AUEABAM 04
41 %] 7}5] (calcareous corpuscles)e] wWo| Z-ahx]g]
=dl, o] @];]JJFE‘_] b ek o B °d¢’]

Brp o] oA dvEejol & Ao

A ke glovh S7e) FAEE AT T
424 73 9 4% 2719 AR %7101%

(Cat*, Mgtt B)el FFH 4¥e vk v3
7F alcH(Smyth and McManus, 1989). o] -7l
AT Al vs fEe] AdzAM FR g
MAZA Ao ARG stz
A raszobsd Md B ge Aol 42
W Yoz wol FUeF 2ABAe) FHF
TS AR Bk FAl $AHE ALF
v} MeFES) £ho] FAY ARHOD 0 -
A B4 Aoz gA=g

=3, Wﬁﬂlﬂd-iﬂa. 23lo] THY Ho]
7 97 E2@Ae) £ MDHE do 9% ¢Ax
7h ok wekz AGAL 43 W8 4% 27
A MDH2] e S4%s} FA dehdeh zeid
zASEE Py o RN $EE F o
T 3% ZAAS AhE SR Aok
ot WFeael 28 MDHY LHEE 4%
2o AFAM EA e e g A7
A ol g Z|H/ (A7) BA) M & FAIukS
o] vehyhg Wateldst AHARA gk A &
A} Aol oq Ao A= ko) o)
ety ARk R Gl wla) 73] A4
= AF 22 At 89s eyEcy 34
< galc}.

o] AEATRZ 2 W 59 TF,
o] 714%e) B4 watel AR Fo
& 7 48A e FHELS] 94
25 D6 Mgk AL 4

-[u: pm -
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=Abstract=

Localization and characteristics of lactate and malate dehydrogenase in the

sparganum and adult worm of Spirometra erinacei

Kee-Hoon KWAK, Eun-Woo CHEON, and Chang-Hwan KIM*
Department of Biology, College of Natural Sciences Gyeongsang National University, Chinju 660-701, Korea

This study investigated the enzyme histochemical localization and characteristics of
lactate (LDH) and malate dehydrogenase (MDH) related with the oxidation-reduction
metabolism in the sparganum and adult of S. erinacei. By enzyme histochemical assay,
activity of LDH was strong in the tegument and subtegumental muscle layers of the adult
and sparganum. Activity of MDH was strong in the tegument of the sparganum and
subtegumental muscle layers of the adult. However it was weak in the tegument of the
adult. By electrophoresis, 45 kDa band was major and common in LDH of adults and
spargana. The 150 kDa molecule was the major and common band in MDH of adults and
r-spargana (from experimentally infected rats). By isoelectrofocusing, isoelectric points (Pl)
of 4 MDH isozyme from adult worm were 6.0, 6.5, 6.7 and 7.1, respectively. PI 6.0 was the
major band. The active range of pH for MDH was about pH 6~8 and the optimum pH was
pH 7. The effective temperature on the MDH was about 30°C~50°C and the optimum
temperature was about 40°C in spargana and adult worm. In the stability against heat,
when MDH was heated at 85°C for 10 seconds, the activity was denatured perfectly.
Maximum activity of MDH was 19.4 unit in the s-sparganum (from snakes), 24.5 unit in
the r-sparganum (from rats) and 108.0 unit in the adult worm. The maximum activity was
higher in adults than in spargana. The present result showed us that the nutrients
absorbed through the tegument were transferred into inner tissues and were utilized as
the source of metabolism. According to the habitat of the parasite, the isozymes of LDH
and MDH are activated differently, and by this different activation the sparganum and
adult can adapt themselves to parasitic circumstances.

Key words: malate dehydrogenase (EC. 1.1.1.37), lactate dehydrogenase (EC. 1.1.1.27),
isoelectrofocusing, isozyme pattern, enzyme histochemistry
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