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Studies on LD isoenzymes, RNase and RNase inhibitor activites in varying
animals including parasites, and cancer tissues
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buffer 2} 0.1m! 2] RNase #%-& fnatsic}.
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Table 1. activities LDH of hepatopancreatic (or liver) tissues from varying species of animals.

Total Total Specific

T o
activity protein activity Isoenzyme distribution pattern (%)

Sample
«M/ml  mg/ml “;;g{g;g 1 2 3 4 5

Stichopus japonicus 2] 2+ 0,020 16.67  0.0012

Haliotis gigantea discus Reeve HAE (.016 30.56  0.0005

Turbo cornutus £ =} 0.020 47.42  0.0004

Venericardia coreensis 3 .7 0.020 42.40  0.0005

Corbicula orientalis u}=] o] 0.050 42.95  0.0012

Meretrix lamarki =] ¥ 0.080 35.75  0.0022

Viviparus japonicus -$-% 0.050 79.56  0.0006

Octopus vulgaris 2] 0.240 24.00 0. 0010

Penaeus orientalis A -$- 0.260 70.00 0.0037

Eriocheir japonicus ) 0.520 58.00  0.0090

Cynthia roretzi $-7 4] o] 0.100 88.49  0.0011

Anguilla japonica ¥ %o 0.900 23.50 0.0383 38.6 13.3 48.2
Carassus auratus %o 16.680 28.20 0.6612 38.6 24.1 37.3
Cyprinus carpio <)o) 21.701 38.69 0.5620 1.1 11.1 13.4 28.4,29 17.0
Ophicephalus argus 7}E3] 0.725 68.50  0.0106 5.3 7.6 14.4 31.6,38
Misgurnus fossils w] 3z} =} 10.460 52.65  (.1987 1.7 86.5 11.8
Amyda japonica =2} 0.644 13.40  0.049 0.0 800  10.0

e & Aol 0.2ml RNA & w3k 30°C FyollA 45 LDH o] & EaEY hifkEs L#st 2 LDH
E7 214 incubate A7) # FHEKA 0.7ml 2] acid- EREE £EHHY AL =+ HFEERdAT
alcohol BE FEMsle] BEERMS SHIEA7| 2 1058  Table 1 3} Zo] BB BTN F3) 22 FEREAA
0°C Tol4 International Refrigerating Centrifuge L oo]rt} gt Egot ofd Kl MEAAE A2
(PRI)Z 2,400 RPM 2o = g slglvh. s Ferel 3 Eotvh, ey FHBWS el £ 252 BRY
LE¥EE RRAKEZ 5 FActe] U.V. Spectrophoto-  #pq] wigggu b W& 20] EFoldh =i BREKH
meter Hitachi-1242 260nm ol 4 #E 9=}, RNase BEE 9 S#IAe vl HEMBYe A iscenzyme
EHES InU & RE BRA A O.D. 27001 2o) b muptierol A Sl7 517 Grgked, b
o] M2 #3159 3™ RNase inhibitor f&#:2] 1 unit A2 A4 k7 S8 I Belcl A
L EMREEF O] A 0.005.g RNase 2] E#:-2 50% 2 A AL HE FEEt S9ot ZeRelA s 2L )Rt
A% R 2 BRI 5band & FRHHe] ohlaL tailing o 4stgTh M3l
5 EARERE L HEL Yol 4 LDH-2 equivalent band 7}
@98 EEE Lowry fEmme wgon, §7 LDH-3 equivalent band 2=} o #&3HA 8k o ¥
24 microKieldahl 02 A  albumin 1+ CEMAAA Shand FRe] ek Gband 7}
(Nutritional Biochem. Co.)% §iflelel sgaigin, T D7F S, MRRE bed 4% LDH-4 equi- -
: valent 7} 7b4 FEdkglch. WABEAAE REH 5 .
. KB & % band & Bf LDH iscenzyme A48 B gt}
T AHEBHYS HESN4 ¥ LDH Y e
Table2 9} zo] EBEIMTEAA HA) Hike] Wglo}
2oz FEGIA voe BT EL HE Lol
(a) LDH 9] J¥E#&A = isoenzyme 4 &I #leRE EfrfE 24F 2 LDHEEL Fotst

1) £M%%el F % HiAMmel LDH 3 RNase Fft
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Table . LDH activities of muscle tissues from varying species of animals.

Total Total  Specific

. e or
activity protein activity Isoenzyme distribution (%)

Sample

| sM/m!  mg/m! ug;z’g;g 1 2 3 4 5

| Stichopus japonicus # 4 0.320 28.77  0.0111

| Haliotis gigantea discus Reeved ¥ 0.113  41.35  0.0027

‘ Turbo cornutus =2t 0.030 40.87  0.0007 78.5 21.5
Venericardia coreensis 3 =7} 0.064 29.85 0. 0021
Corbicula orientalis u}x] &e} 0.060 27.20  0.0022
Meretrix lamarki = 0.130 24.00 0. 0054
Viviparus japonicus & 0. 160 76.17 0.0021
Octopus vulgaris 9| 0.210  20.30  0.0069 32.8 7.7 59.6
Penaeus orientalis -~ 0.630 18.05 0.0349
Eriocheir japonicus #| 0.130 11.80 0.0110
Cynthia roretzi 53 4] ¢] 0.640 50.16 0.0128
Anguilla japonica s 7le] 2.270 8.75 0. 2594 29.5 24.6 45.9
Carassus auratus ¥-of 14. 80 4.20 3.5238 76.1 16.4 2.6 4.9
Cyprinus carpio ¢ ¢ 36.28 12.02  3.2362 15.7 33.0 25.9 25.1
Ophicephalus argus 71 %] 17.39 12.80  1.3582 3.0 3.0 26.4 67.6
Misgurnus fossils =] 2] 19.32 10.25 1. 83850 25.6 74.4
Amyda japonica =}z} ¢. 66 4.06 2. 3952 6.7 93.3

= fEmel el (Fig. 1) =3 EHEEEC 2 24 HdEM
ol 4 JEE 2ot 5 sEES el 5 =
= FFREl A4 A SEes A ebstd EEgi¥e] LDH
isoenzyme B% fHmdel A s Ry s 280
e A, A9 %o FHEHdAME LDH iscenzyme
o kAol Falslx) ggex, REAAE FHe]
A st o} fesmEel Aehel fasel 4 LDHA4S
iGike] 7t FE 5ok

i —— LDH in muscie tissues
| ———=LDH in hepgtic {hepstoponcreatis) tissues

(b) RNase 3 RNase inhibitor jEi

LB AR =t FREAR ¥ 58] free
s RNase o} total RNase i%#%-& Table 3 ¥ Table 49 #
AR Hbsh b, B B4 LY =hek free RNase
FRiEEAT o LAsHE fime] Y% st XA &
oh. 2o B B, el kBRBHe] £8dA o 8

— Specific activity of LDH (unit/mg. protein x 10%)

- é_....Ar‘ichH s.pecllesl SR Bo] A5tz = HEGHH el total RNase rEtke]

i :3 Bz E-5 g 5% = = free RNase jEifizcle WA doe Aol =4 #HA

°§ % ;5: g £ g é e 3 oY B zheb. 0 pHMB & #)% RNase inhibitor complex

E 0 — g v v g ¢ T2 L 2 _ 5% ©o .

§'§ 3 § EB8 5 g $EE 2 =: z § 2] inhibitor 8% 2 @3 RNase 138 i (total RNase

= = £ — o' N e - -

g > £ E _: wou e E o o2 e §,§ s 7 BREmdA 238 o RERSE YeEhdd
2 6 s 3t 8 5w =3 =2 C

28 gsss 88 st e < igiiebe vhsh o], EEEE YAl RNase 3 =

Se s EfgzEef sEEss ¢ ] :

FfT 28823885 28836 =< inhibitor system & 7] W& ZRE B T

Fig. 1. Phylogenetic profile of specfic activities of _ - . of s

LDH in hepatic and muscle tissues from 2) EEEMT FL2M LDH 3 RNase of AiE
varying animals el 35
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Table 3. RNase activities of hepatopancreatic or liver tissues from varying species of animals.

Total protein Free RNase Total RNase
Sample
mg/m! mU/mg mU/mg. protein
Stichopus japonicus 8] A} 16. 67 661. 37 283.44
Haliotis gigantea discus Reeve A ¥ 30.56 62.99 78.20
Turbo cornutus &2} 47.42 512.97 424.40
Venericardia coreensis 3 & 7] 42.40 82.95 28.89
Corbicula orientalis w}x] % o] 42.95 142.61 28.52
Meretrix lamarki o3 35.75 112.59 56.78
Viviparus japonicus %8 79.56 260.43 274.98
Octopus vulgaris =] 24.00 269. 79 204.17
Penaeus orientalis 4% 70.00 242.50 297.50
Eriocheir japonicus A 58.00 313.76 252.24
Cynthia roretzi -8 4 o] 88.49 53.40 71.19
Anguilla japonica ¥ %+e] 23.50 67.02 83.40
Carassus auratus %< 28.25 148.67 180.53
Cyprinus carpio ¢]¢] 38.69 179.12 189. 46
Ophicephalus argus 7153 68. 50 221.24 245.18
Misgurnus fossils w]FF2}x) 52. 65 243.63 267.90
Amyda japonica =g} 13.40 1358.21 1357.39

Table 4. RNase activities of muscles from varying species of animals.

Total protein Free RNase Total RNase
Sample
mg/mil mU/mg mU/mg. protein
Stichopus japonicus 3j A} 28.77 62.04 122. 04
Haliotis gigantea discus Reeve A& 41.35 81.26 12.70
Turbo cornutus 4=} 40.87 42.82 -
Venericardia coreensis 3] x 7 29.95 35.06 58.43
Corbicula orientalis v}=] o] 27.20 128.68 25.06
Meretrix lamarki @ § 24. 00 51.04 58.04
Viviparus japonicus -8 76.17 70.30 82.01
Octopus vulgaris = 30.3%0 284.16 261.35
Penaeus orientalis 4]-%- 18.05 333.52 581.72
Eriocheir japonicus 7} 11.80 142.37 201.69
Cynthia roretzi 93 4 o] 50.16 143.04 198.86
Anguilla japonica 4 #}o] 8.75 40.00 56.00
Carassus auratus %o} 4.20 791.67 916. 67
Cyprinus carpio %o} 12.02 43.63 101.91
Ophicephalus argus 7} 12.80 437.50 442.97
Misgurnus fossils =] %z}=] 10.25 324.41 345.92
Amyda japonica =}z} 4.05 648.15 1953.09
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Table 5.  Activities and electrophoretic patterns of LDH of parasites and their host tissues.

Total  Total Specific et g o
Sample activity protein activity Isoenzyme distribution (%)}
pM/ml  mg/mi "LEmE. 2 3 4 5
Cow
liver 11.270 69.00 0. 1633 9.2 46.1 17.2 9.8 17.2
bile duct 1.932 16.25 0.1189 19.0 18.0 26.0 20.0 17.0
liver fluke 0. 258 9.35 0. 0276 47.7 14.3 4.7 9.5 23.8
Pig
small intestine 1.288 8.2 0.1524 - 13.3 22.1 26.0 40.0
ascaris 0.580 6.6 0. 0879 — 4.8 59.7 3.5 —
(a) LDH & H: %%} isoenzyme ¥
Table 5 ¥ Fig.2 3 Zo] £FEMAN = WERAT
+ + FESE FRAEMS LDH & k#sld 29 Fisgyel
o : F#imel LDH 2#fH0) SBBHIEe 4 o
g ; Sl W 45 AR, Fig.1 44 v& shehao]
: 5 isoenzyme Z#| Eoll F4lgo] 2ok 4N BEBREFEE
& o PO
: o E‘ Ql MR e LDH &= L FmaAy =96
(TpronginT origin E dgton} % TEBM VR TRBY 59 HE
O o #uct LDHEES 3 S8EE H&H T80
- O- (b) RNase W RNase inhibitor %t
Soving Sovine ' Boving Table 6 ol 4 ¥ & uho} 7ro] 4FFokm-& RNase ] i
liver liver bile teol SlolAd] & FTHBMHERc A £ HE Bolr
tissue fluke duct RNase inhibitor complex 2| <4z 39 St
pHMB ] %4, inhibitor %] o] sl »
: + O o4
| : R R s T -
Qﬁorigin—» origin—’ o origin -‘ : . L“ -oriéin ;-—/
o © = P70
| o - -
. . . Cervix Cervix control Stomach Stomach
Swine Swme‘ Swine cancer  control  rat cancer  control
small ascaris heart heart muscle
intestine

Fig. &. Electrophoretic patterns of LDH of 2 species
of parasites and their host tissues.

— 229 —

Fig. 3. Electrophoretic patterns of LDH of stomach
and cervix cancer tissues.




Table 6.

RNase activities of parasites and their host tissues.

*¢ Pancreatic

Inhibitor

Sample Total protein Free RNase Total RNase RNase activity

mg/mi mU/mg. protein mU/mg. protein mU/mg. protein unit

Cow
liver 60.0 1189.2 1225.7 1214.6 1.11
bile duct 24.5 292.9 688. 6 395.7 0.76
liver fluke 34.6 74.8 138.6 128.5 1.30

Pig
small intestine 8.45 1434.9 1546.1 1343.8 1.06
ascaris 6. 60 Y 132.5 238.6 0.33

* change of free RNase activity due to the addition of bovine pancreatic RNase (0.05ug/ml).

Table 7. Activities of LDH from 2 kinds of cancer tissues.
Total Total Specific pil et . o
Sample activity protein activity Distribution of isoenzyme (%)
unit/mg.
pM/mi mg/mi protein 1 2 3 4 5
Stomach control 1. 256 4.0 0.310 — 14.3 22.5 63.1 —_
Stomach cancer 3.542 51 0.687 1.6 1.9 44.5 39.3 12.6
Cervix control 1.932 6.3 0. 306 — — 15.2 21.7 83.0
Cervix cancer 4,831 1.6 3.019 — 3.9 10.5 24.6 61.0
Table 8. RNase activities of 2 kinds of cancer and control tissues.
. ¢ Pancreatic Inhibitor
Total protein Free RNase Total RNase RNase activity
mg/ml mU/mg. protein mU/mg. protein  mU/mg. protein unit
Stomach control 4.95 3323.2 3818.0 3818 —
Stomach cancer 5.15 2635.9 3704.0 2309 0.43
Stomach cancer* 3.75 3645. 0 3702.0 3824 0.06
Cervix control 6.30 2472.0 2672.0 2527 0.17
Cervix cancer 1. 60 1800. 0 3096.9 1800 0.2

* necrotic tissue of stomach cancer

Ao, BB 2 ERAAE Ft B g
gAH o] A= RNase {&#Ee] w3, inhibitor iEike] £},

LDH + #EEfact o] ¥3t2, 8 LDH-1 &
Bo] FEislyg o, LDH-3, 44 = HEMAGI Hslod
w8t FREESEASIAE #E8gec LDHA,5
@0 Felstdy 2 LDHESE #HEMEc 3

3) mEAD 2 BREKMS LDH U RNase o| &
B

a) LDH HiEH:s 2 isocnzyme 58148 b) RNase % RNase inhibitor ;5

Table 7 % Fig.3 oll4 B wisol Ze] FEEARY Table§ o4 iz wie} o) B W FEEGEAR
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"o RNase iEf-e = MEMEuct W¥x, pHMBa &%
MR RE HBMAELY} 2 RNase Eito] #msl
o} gleh el —fl) Eih BMIEM A free
RNase fitke] &7 inhibitor Hlo] 22 fHE 24
e},

V. &

Bk, mRME, IR o B S0 SBYTA4 &
LDH o} EikpEs Bifpol #/t¥ol =te} o5l BEREAY
ERECE AR oA HME 2ol (Fig.3) 4iTe
el FFmm B @R Ay LDHEREST 23]
B B HEBYHLC ¥U3, = BRAXKBCE ¥
LDH iscenzyme S#MHE #WE, SHBBHHEs 2,
BHEa WABpe Aes HUT F4E 1L ®EE
2% wwolrh, £EBYe] LDHELES 351 HER
arhE g o ¥, 4A, LeEs] -8 BB
Bl Ae 1 B4 2 band Fxo] SEES 2
oo}, 7| el &k#8Eh4ol 4 £ LDH band 7} spot 4 area
ol 4 BByl B2 =HA gt A gtthe] band 2 FA 8l
dr}. E FiEEE AEFAAL FolEMs] LDHE
tho] olo], Z1EA I =FehA] £9 @A w3

e}

Z LDH & isoenzyme 21 HA&I=} M#A2| polypeptide
2 FAH], oJJEL £F ttE RETF s LpH
W, HEE, BN =5 TERHoZ BRIV U4
E e FEme BHEes® 10D o] 59 LR
o] LDH ¢| B85 By =RE Bo) #i=s] Aok®
23, Kaplan %e] #ad @Bl 14 LDH 2 =2
718t SFES AL BEo| g3, RHEBERMNo=
A2 FAALeE o BRolel =48] o] &,
HELEY Y BRAXBHEe 2 TR otz w8l
the) a2y o] EE F AT vl o] BERHB ML
L osuleA B Z2RT HY 4 g ER®AA
s} o] W&E Pud, HBBHl eidx LDH7
FERD TEEE 2o RENALE = SEE] W
Aol okato] Fgle] viarwh o]l Chilson o] M
e fE pags LDHE 71X &S upeh e
335 30 fEol 2 Ee| W& TA peptide 2| W, =v
wEgEo xRE0E FHE Efrmed SETHEE
Z &4z glled, oF DHRAFT cellulose
acetate strip 519 #&e) = @& e ¥ factor
ol el AxnstA HAE& ¢= Y3, =& hybrid FE
o] W= 4 tetramer 7} opd 4= & Helzh 49

Ze BE HHAL Laddd AL Rl
[ BESd FEESEAS £ LDHY o4& 94
7] Burk, Dickens, Warburg &o] ‘=A% uis} 2
o], EHARANE BEFETRZ HI HEM FBEME
Fel fiel=z 2 LDHHF#o] ¥ole HR™ ™™ 3}
HEHY =28 FRoAdE #HBHFA= 2 LDH-19
ey, FEENHA AR LDH-4,5 53 LDH-47}
#iEE Y ot T8l dlele HEE Fountain™ o] @ ¥
g —#ech, oy miEA LDH 7} L& B84 ¥
che FEst Ageles] S\ LDH Rk Evte ¥
EL Widy 240 233 ulsl e EAJNAHY
LDH igH#iste] ol dedifferentiation o} # % enzyme
R mnE PegE wietz A24E 4 Qe zEa
mEkel sAmEalq 2 LDH 9 oF4E 2w Fmms}
FlFEmas] Faho] v} s Hit, HERHLS
o] fdte], o] ¥2 2 LDHEEREE Reold, E iso-
enzyme 57 #i#H5 3~5band 7} FeEleld, fEEBRY
B obabe] wlscelols Biel HsRE-E Mot
Watson!? o] ¥t wls} o] % LDHE#:E lumen
ol BFFAESE BB A =53, BE B¥se TR
HelA vrle ERL AERFARS —s} Watson
L Figso|y 4Fmhke] LDH £4#48 MeodE
BE ol glod, ®Rimd o FEHyraRste b
Bx B ¢ gl ARBEAA 2 €t Fe],
obligatory anerobic §1 FF# o] facultative anaerobic
ol fFimsac} LDH-1, LDH-2 type & kel =vhe
A= FekEF HEolrh

pLES o] bRl FREs Rme] o4 =
LDH ¢ #F#y ezl o #itd @ls =& GRS
= »rl RS BEd Fhabet mEst ARk
wEg MHE 2% 4 vk

RNase = #iatsr vhe} o] HiF pHol wlel acid
RNase & alkaline RNase 2 EZjss] £ BBy EXc
alk.RNase 7} =}ac}?»® alk. RNase &= M %$E#d
dg] 7o) 9l RNase inhibitor ol & 7]%°] 9
AHEHO 2EL o] inhibitor 7} FFoZ FEE
E 8P RNase 8} #48 TEABE o &rln AZ
¥ th > o] inhibitor & alk.RNase 8t+ 2 53 &
FEHS SHRBY BLBAE BEEA RKESAS
2 fEEol WEl=l e o= #ike] RNA catabolism
of XA SEE Vot AR BHAGANA s
= polyribosome &-¢ AEM: RNase 2 Zrlgtel %
EakEEs) glo], ¢|7)dl supernatant inhibitor & Insh
o #Esel® AT mRNA S HEEE @Eiste vl

— 231 —




% MET &332 glel. %3] catabolism o] HEE
%) phagocyte 59 #Buel A= inhibitor Hike] P
RNase {§%¢] Bt A2 = ¢e)3l o= inhibitor &
o] 3te] #EE 7} phytohemagglutinin ol 4% bla-
stlike cell 2. #3P{ o] inhibitor §Eike) FA3 Z7}
el AU E |G el®, & inhibitor/RNase &R
o] &&4% cytoplasmic RNA & == Fe] W&
4-8 RNA = catabolism &2 2 7] €7 = +d, o]z %
AAEE i Hol 5 L BERAAN £ FEBYY
@ 9 B = FFE&EMS RNase system 2 <k4)
= Yl e e HEfuch, FZARe A RNase iEtho]
X, Bfpe] #dd e}, 2 FHe] okl HRA
o] =% shAqt, Mol @& ZAY A RHEE4
B EXET 2] oo 53 BMBLEAY € o
RNase inhibitor & #MH/d=++& SH R #F A #
#2| RNase 35S WA 771+ #d, free RNase %
HfENE FEFEdle e LF BEXE 29 o F
FWipel 3l SHRF pHMBZ 298 =2 £l
RNase 8] ##], o}= RNase inhibitor fEfl9] MBS
£ BEA 79, £ inhibitor 2] i =& A Ae] o}
T HAT @ HRYHEHY AESE #FE 4 U W
Il BBl A £ RS o2 RNase system 2
RNase ¥ inhibitor protein &2 B =] vk #H
¢ 4 e, whel4 exogenous bovine pancreatic
RNase ¥ /%] AET inhibitor activity score?
+ BEBYd4dE Efrt dv Aoz 47459, oy
T TEEHo RNase kel Me) A& & HTAA A&
B Yot =R LS FAEAMY WER 2
RNase system & FFiHiol 4| RNase 9] iEiko] Abuls]
3L, 2 inhibitor BT fFES] MEESE 239
29, FREAGE S S3vh BERAAE sl B
E BEHAERY L EHo 4 RNase o] Y32, SH
o 3 inhibitor M 2 2 RNase 7} 453 =&
fHE 2%ch HEEA el RNasei5#29] SH 34
ol T HEE oE TEBHHFAE 29 BEE8T
=% FAE v, FAmel mxaEA H HEES
SFTHHLE EEC HI Jd¥E BRSO E Rty
. H BEEA FEEREY asd gld4 HEa
B} 97 F2 inhibitor FE#E ¥ g3, free RNase
+ BEFyo dds] el MG 4 RNAY 4®

7 fbE o] wekd, BEmY ERERHC o EE
Aoz #AY ¢ g 2y —ple] FREERAS
A HIET RNase £ 23|81 &7} ¥£3, inhibitor
fE#o] 53] o Henryk %40 o] #5553 ule} o) 35

— 232 —

= BOEEMS AR ie]l wel RNaseifitd &
#2792, HMEMRS] RNA HFP EBRYE 244
deh. Bl EERAESA ool ERY SRl 2R
YEE B Fo.

V. % =

RERY 1, RBEY T8, GBS 28, EXEY
18 9 FHDY 68 Held, 284 Faf(=x F
e S} HER § 28] FERT o BEER, 29
I 2ffe] ARSEST o HFEERA A &4 LDHiE
% 9 2 Z¥4EA RNase ¥ =2 inhibitor 554 & #&
Este w29 e #SEE dooh

1. ®EEYs 2 LDHESES I8 o = = 8
KB glol, A Bl o e MERYQ isoen—
zyme o] SBEEE ¥ 4 91, REJNASE WAEsl
= 28 isoenzyme FEEMHO] tailing o] EHPL. =
total LDH i&{£& Bi#pe] #LHe et AR EolA
= f@E 29z, FaMuics @4 2 LDHE
Hol Fskch

2. EIREHTA £ RNase system & HitB#as
2] SH 32l pHMB o] #£s}e] RNase inhibitor 7}
MF=E71+ Ad, & RNase iEto] free RNase FEiEY
v} B ETE 233 K#FE#£EL 23z, LDH
st 2] FESRCLE MO A I kel Sgkeh

3. #H®=e] LDH S ERAB ¢ S#E-L ¢
TEBmac 98, HEd MY £F=43 w2
A, £ 5band B vg oy, & LDHE%EE 99t}
=4 sl a4 £ LDH 9 S¥Ee =g
2band & 25ivh %R A2 2 RNase iBike 13
F9l #iFMMYct 22, RNase inhibitor i#4e u]
slgdet. EiEmel 4 RNaseo 2yE#: 3 RNase
inhibitor &M 3] Wglel. ey} 29 FEhda4
= B TEE#HAs <97, SHH#M & RNase
inhibitor ©] &7} o] Foix 3. gt}

4. AR 1 WA £ LDH ¥ RNase system
of gl MEMm glelA 2 LDH 4 2 RNase
inhibitor ¥ike] HEEME e o =1, LDH BB
HE BEESAY BEESE 97 e, S SHER
A LDH-1°] fgisln, TEEHFHANA LDH-47} B
Hac ¢ 4L 2w



ABSTRACT

Studies on LDH Isoenzymes, RNase and RNA
Inhibitor Activities in Varying Animals

Including Parasites, and Cancer tissues
Ki Yung Lee and Sang Chul Park

Department of Biochemistry, College of Medicine,
Seoul National University

The LDH isoenzyme and RNase activities of hepatic
or hepatopancreatic and muscle tissues from varying
species of animals were studied. The animals exam-
ined are 1 species of echinodermate, 7 species of
mollusc, 2 species of arthropod, 1 species of chordate
and 6 species of vertebrate.

The LDH isoenzymes and RNase activities were
also examined on the parasites such as ascaris and
liver fluke along with their host tissues with re-
ference to host-parasite relationsl’iip, and the same
approach was conducted with stomach and cervical
cancers, comparying to their control tissues.

The following results were obtained.

1) The total activities of LDH from the hepato-
pancreatic and muscle tissues of molluscs were
extremely low and the electrophoretic patterns of
L.DH isoenzymes were quite different from those of
the equivalent tissues of mammals. The electro-
phoretic separation of LDH isoenzymes in fishes,
was not clear with heavy tailing, as compared to
that of mammalian tissues. The specific activities
of tissue LDH of animals, seem to increase as animal
evolves. The specific activities of muscle LDH were
generally higher than those of hepatic or hepato-
pancreatic tissues.

2) The RNase activity patterns of hepatopancreas
and muscle of molluscs were quite different from
those of equivalent tissues of mammals.

1t is noteworthy that the total RNase activities
turned out to be much less than the free RNase
activities in sea cucumber and most of molluscs,
unlike higher animals, by using SH reagent(pHMB)
which is well known to suppress the RNase inhibitor.
Thus, SH reagent supposedly inhibited RNase act-
ivity or activated RNase inhibitor activity in lower
animals in contrast with higher animals. The total
RNase activities were generally higher in hepato-
pancreas or liver than in muscle, contrary to LDH
activities.

3) The LDH isoenzymes in bovine liver fluke were

electrophoretically separated into clear-cut 5 bands,
in contrast with lower animals, evidencing a close
host-parasite relationship. The specific activity of
LDH in liver fluke, however, was very low, as other
lower animals. The LDH isoenzymes in muscle of
swine ascaris was clearly fractionated into 3 bands
on elecrtophoresis, unlike lower animals.

The total RNase activity of liver fluke was
much lower than that of host liver, but the RNase
inhibiter activity was similar to that of host tissue,
and the activities of total RNase and RNase inhi-
bitor in muscle of ascaris were low. It is of
interest that SH reagent was proved to suppress
the RNase inhibitor, contrary to lower animals.

4) The total activities of LDH and RNase inhi-
bitor activities were higher in stomach and cervical
cancer tissues than in their normal control tissues,
and the electrophoretic patterns of LDH isoenzymes
of these cancer tissues were slightly different from
those of the control ones. The LDH-1 fraction was
prominent in stomach cancer tissue, and the activity
of LDH-4 fraction in cervical cancer tissue was
higher than that of control group.
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