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Dehydrogenase in the Tissues of Albino Rat by the

Exposure in Sulfur Dioxide.
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The isozyme alteration of lactic dehydrogenase in the tissues of albino
rat inhaled SO, were studied in vivo and in vitro, with the following results:

(1) The H-type of LDH activity relatively dominated in the normal
brain, heart and kidney tissues of rat, M-type in the normal lung, liver,
and muscle tissues of the animal.

(2) When rats inhale SO, in the concentration of 250 ppm, it appears
that the M-type tends to predominate in the anaerobic tissues such as
liver, kidney and muscle tissues and the H-type in the aerobic tissues
such as brain and heart tissues.

(3) When 5% SO, is introduced into tissue homogenates, LDH activities
in the heart, lung, liver and muscle tissues are increased more than that
of introducing room-air only.

With same treatment, LDH activity is decreased in the kidney tissue
and no alteration is observed in the brain tissue.

(4) Although, after the acration of SO;, the oxygen tension seems to
bring decreases in the level of LDH activity in the anerobic tissues such
as liver and muscle tissues, while, on the other hand, increases in the
level of the activity in the aerobic tissues, such as the brain, heart and
lung tissues.

(5) Accordinglly, SO, affects LDH activities, its isozyme pattern of each
organs, and their metabolic pathway by its absorption of the gas.
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1. MEESY A SO, gas WA

BAE 120~160g 2] Albino rat($) % 13l £ 15~20 FlE]| ¥ & A £ RRe=z
e o

SABREES Fig. 1 9 2.0 %S §AShed N7 21079} Exposing chamber o] =2 albino rat
o] PRl g 100cc/min® o1& ERE3te] gas iEFHE FHABIAA Z2H £ 2000 cc/ming]
SHEER WA Z o] Zeged ¥ 20% SO, gas & Dual infusion/with drawal pump o {k3}
o] 2cc/min 9| MEER BARFIEIS o}

SO, gas /¥ & 1542 7Ft} Midget impinger gas analyzer 2 JEHIsEstz SO, gas JES
7} %7 250 ppm o] 5 =5 R 1w 6 WEE A F

2. B Az(a&homogenate)”

WAEBRK T BN EREYWS BRI B4, L8 6 8 MEOmAases Bt

BEE MR S 1go KinRelA ®HTE 0.25M Sucrose #KS Hnste] homogenizing s}
3 v} 0.25M Sucrose JHo 2 #y 20% (w/v)7} HA RSl o] homogenate B B
30578k B (international centrifuge PR-2)E i3l 6,000xg = 15501 ELEEAR E
BRE et Bk 12,500xg 2 30 2TH SBLOBED 6 LIRS BRSNS 2 isozyme
AEEERS MR Al
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Fig. 1. Apparatus for Inhalation of Sulfur Dioxide.

3. LDH isozyme 2| B#ikEpikol & S % BE
LDH isozyme - Preston 28 9] —ffy kel #esto] gkl 204 & Cellulose-acetate strip
(Sepraphore III, Gelman Inst. Co.)2] Ea#Eol A #J 1.5cm & RIB kol stz 45 slide o}
o} 1mA o RS Bt £ 90 2 kB A isozyme B 5223] SRtz S LDH
L i strip J=o] A nitrobluetetrazolium & {# fi3lo} 37°C ¢ REIRBL Nl A 30 SfS BURER] A
B st 5% Rulgihel 500 Bie % HRUKE Rilkd 9 ks sle]  Analytol
# scanning 3}o] planimeter 2 Z8o] %3 Ky FiNEF S BHE

I. SBEASR

1. gas 2| #A
BEEE 4 120g 9 Albino rat 10 whe] & B0 EARERTE A—3 Akl #E3le] MRk 75
WA MR AT e B% 2 1g5 Beke] k&T 0.25M Sucrose o2 homoge-
nizing 37 §J 20% (w/v) #l#% homogenate & FAMZ % mlHMSY RERS BRE &
st .
o] RS &% 4 KRB 20ml 4 Hksle] vh&at 2 fEhoR gas B ZERE
Fig. 29 7o B2 st gaso MES FHES —Eel Mish @iz
w1 =R L gas & HANA ¥ HEE
HOMmEE 2000 AT B
55 3% :S0; gas Sppm & G473 mET 2050 BAZ H
@4 EE 3B o] BEEISE R 1000 MifEHEE HAL B
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Fig. 2. Apparatus for Introducing Gas to Homogenized Tissue.

2. LDH EMERE

LDH /&S Neilands 2] 539 of #3le] 0.1 M Glycine buffer (pH 10.0) 1.8ml,
0. 2M FUB-HEHE 0.1ml, 2x1072M NAD ¥ 0.1ml 2] waatyhol o 208 0.2 ml & P

H3] Fhnstel 340 mﬂ °ﬂ A BOvIEe] $MEE 1 MRez HiEstslcr. Ml ml &SR
(1R NADH, o oM s g ) PAREE Feshe] REAEAE Ao

oju] LDH activity 1 unit = 1072 uM NADH, = - FEReFg o).

BE % # =2

I &5l

ARBREE Bl BHERES Bkl ¥al A ¢ LDH iEike] %53 B FHHEX)
ZED), M#(n) 2] = BHER] %3 REREE) t value

o IX=X
\/ (SDhp? | (SDZ)2 )
ETable I @ Fig. 3] 378k}

fsiR&S] LDH isozyme 1 48] 5(LLTF Li~Ls)74A] IR B4 39.3, 10.8, 8.0, 29.8,
12.1% o] & MBS %% 21.9, 20.6, 20.4, 28.3, 8. 8% i oh.

Aol slol A& #ERte]l HalA L, 3} Ly = jidebe KEo L2 #pmstsd of.

ML IR} BRBRIEN A Ly & MRS R] okofo Ml Ly ¥ Lis HEHAA ©
27.03} 73.0% ] [t BERFES 25.33 74.7% 24 SO, gas BeA] o3 isozyme
pattern o] #({LE FWEd 5 Yo},

DR R A = Ly e Ls 7l SRR A = B 26.5, 25.4, 20.1, 18.1, 9.9% o]
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Table . Distribution of LDH Isozyme in Each Organs of Rats (Exposed in SO; Gas

and Control Group)

4

o \\\LDH Isozyme band' 1 9 3 5
Tl ] l — e e — e

_ Tissue e } X+SDb X+SD Xj—_'SD 7 X+SD WX+SD
Brain Control 39.345.75  10.8+2.95 8.042.07  20.812.46  12.144.75
Exposed  21.942.71  20.6+1.20  20.440.75  28.3+0.88  8.8+2.15

n=20 ¢ 12.3° 13.1° 25.3° 2.6° 2.9°
Lung Control 0 0 0 27.0+2.86 73.01£3.02
Exposed 0 0 0 25.3+3.03  74.7+2.85

n=15 ¢ 1.6 1.3%
Heart Control 28.545.93  25.4+4.89  20.143.93  18.1-4.59  9.9-+2.81
Exposed  20.84:3.18  26.7+5.41  18.742.81  17.8--4.89  7.0-44.52

#=20 t 2.9° 0.8" 1.3% 0.2 2.4°
Liver Control 0.6:£1.08 1.8+1.94  5.243.26  20.446.74 72, 0+11.24
Exposed 0 0 0 14.52.02  85.54 3.16

n=20 t 2.5° 4.3° 9.1° 3.8° 5.2°
Kidney Control 35.2+7.61 8.342.59 7.1#£1.82  19.9+5.57  29.6-4.83
Exposed  20.142.40  13.4-1.43 8.5:-2.02  25.9+2.08  32.1+2.65

n=20 t 8.5° 2.7° 2.3° 4.5° 2.0°
Muscle Control 3.61.40 47+1.87  11.042.68  24.846.10  55.9+ 4.16
Exposed 1.2+0.27 3.610.93 4.7+1.53  12.52.52  78.02-10.90

n=20 t 7.5° 2.3° 9.5° 8.3° 8.5°

AT statistically siéhiﬁcant
X wenees statistically unsignificant

WERRES 20.8, 26.7, 18.7, 17.8, 7.0% 24] SO, WA o2 [Hste] L, o Minste) m Ly .o

miats] et

Frlfel Al & AR LicLe e 545 0.6, 1.8, 5.2, 20.4, 72.0% o] = 1 BB
LiFH Ly7A & =l A aokz L, 9 leuf %% 14.5, 85.5% =4 L1NL4 2
. Ls &= #@inshol o

TGRS #ITMel el LinLs: £ 35.2, 8.3, 7.1, 19.9, 29.6% o] 3. ZEAMY
A= 9% 20.1, 13.4, 8.5, 25.9, 32.1% RA Li & Az L, e Ly7hx) 3=

3} e,
WA HIRM ol Li~Ls =
B 1.2, 3.6, 4.7, 12.5, 78.0% A L, ¥E] L, 7}x] =

B 3.6, 4.7, 11.0, 24.8, 55.9% °o]x ZE;
skl 2 Lg = #hps)l ol o},
I. SBEXr =&

AL BUNS) SRR AREEYS] LDH iEH:e Table [ = Fig. 4o s8gatelch.
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Fig. 3. Distribution of LDH isozyme in Each Organs of Rats (Exposed in SO,
Gas and Control Group)
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Table [I. Alteration of LDH Activities in Each Tissues by Aeration of Gases
(LDH Activity: Unit=10"3M NADH,/m)

Aerated with
Organ Control
Air Air+80, 0O,
Brain 27.2 | 20.9 20.5 22.1
Heart 106.0 { 109.4 112.6 122.6
Kidney 33.0 33.2 27.4 37.0
Lung 17.7 18.5 20.1 21.5
Liver 49.8 41.8 49.8 45.0
Muscle 67.6 55.5 58.0 54.7

B LDH i 51848 27, 2unit o] 2 H2BL 20.9unit 24 ZHE s
FIBAAE 20.5unit 2 2 B #iEEge $ABE H2,3 8t 54 Minsted o

Pt MAe] Mol A & 5 1 8-S &4 49.8, 67.6unit o] $2BS K% 41.8, 55.5
unit 247 chzre] B Mol YTk #3BL fEO] iSEels R#=2 %% 49.8, 58.0
unit £ 2R B 2 4 BES 45,0, 54.7 unit 24 3By hdshed o,

LB IR A = 1S £45 106.0, 17.7 unit o] 3. FoMe £% 109.4, 18.5
unit 24 S 1BRT @IS w, HIME £ 112.6, 20.1uwnit 24 AL WIEhd L
452 A% 122.6, 21.5unit 24 ] A< @hstsl o

RS A 218 33.0unito] 2 £ 2742 33.2 unit B2A FIERE #mwy £ 99
O3B 27.4unit 24 Fo2Muc Wy $ABES 37.0unit 24 S0 3fud) i
Askst ek

% 3

SO, gas o #fa] 4 Stockinger 7} BjpyErERe] A ITIHIEm AL obvl el MfLase] skt R
el RS 1ppm o MR WA S WA E KB S B A B&st Hth BEEl
EHHAl B vk 1R vl ok

AEBAAE o)} o] W yuprel SO, gas o] ERE KEERAA Y] BEA I
ALY BMLE By RNl fEaEst7] Sl ote] AREd A= 250 ppm, ERERE N
Bl A= 5ppm o] SO, gas & 5@she] Mfke) Sbbs(be Wegsiclch. B T 9 HIAH R
Ls o} BAae] &0 Kt Li~L, 9 Eoaso] ¥ fHfje] 9ot B o] & BRMEAG M
ZYe] LDH 7} H#ge] LDH B} oS g#gh AL =E LDH isozyme 7} #&F]<] Pyruvate o]
#ete] M=ol = M isozyme & km value 7} se}i= Wroblowski 9} Gregory 9] #4510 2
A 3.

HERF energy 7} LR T e FAol Y} PR kel A= H T isozyme 7} =2 km value
& R el gl

°l#§ %R Dawson %109) #iskel HiLls}).
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Fig. 4. Alteration of LDH Activities in Each Tissues by Gas Aeration
(LDH Activity; Unit=10">M NADH,/mi)
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SO, gas o] WAl o] kel A+ TCA cycleo] il cb. wheka] iF, fiiA 4
Al SlelA= H# LDH nvp M3 LDH 7L o8 fpfdo] s}A LM e ol A
SO, gas 7} Mgk isozyme o] MBI fiukstsz ifgitEe) isozyme ol HIUS el 2l
2 = o}

olehe K#= HMol FERT LBl 4= SO, gas 7 Ly o) fike wo REHML

Z fEMsHE Row yzte o

SOZ gas & AR o) ikl Al &= isozyme pattern of fi[% ({3 Fxofls AL oF
SIeh ol AL gas s Mol A MR 2 S| WS T HEEe] W] MY W
A R Aoz #EE .

2 RS SO, gas ) WA {ks] A L, 9 Lyo] ¥rsta Ly, Ly, Ls ¥ 0=l 4
. Table ITe] 4] w3z vbel zhol FRERATPURRERS] olA UGS 7s4ie} SO, gas A
of 1‘&%}3 LDH j%#:2- 7] o BEatR] erohent jgake] A KA Ao K oL
Sheb. fiFeh AR PHESt SO, gas o) BB AC A WiEly o

LR A ol A 3= /taaa} SO, gas 9] g A o2 LDHEES Hfnel gl s ik s
o BAL® H-% @instel o

BRI 228 SO, gas WAHA LR LDH fEfEe 4490437 o) ol A& A
A 2 vhe} gol = o] EEe L, o ffﬁwﬂ HR= otz gl vh. o] g7t
TRl BF, MRS 9 fIA0e] Es Vel e Be o fBRY FTTE i)
RES BHES RS RHBES) B KESE Aoz Az

BHfe] LDH JEHEL SO, gas o @2 W2 9= oz fhidl LBE 222 s &
PIMIRE2 SO, gaseol sl 4] LDH ko] @fnsl @) MBS 29y BEWA LD F
Biff, DRSOl A = LDH jfifko] ol-% s@insty it MiAe K¥e Wdets gas
FORSH b, ol 2 RFREE vkek 7bo] SO, gas 9] WAL 2 FiEE HH, %4 Mo
FE S g AP ARl o).

gas o] o] MHAYS T SlrlE 3] B MBS gas Y dSol BT AT
AR A = RS e] Bins e oA A RHE MR B BaLE) 4 =
Bl eh. o] & Cahn 213919 @ Dawson &1V 9] #ekol JELIE e},

ol oh L BRFMES] B{tol ] Lol Subunit & AERe) 31 MWs} Hm LDH o) fH
HE (LY BElel HEE g 4 2he) o), 1;%% M o] A= M o) 1§ ukol {3E%H
S2oo] T HRSEEY AAHel A @irele] o BEMIlA = H LDH 9 (o] 5w
PRI A 2] 2] o).

'8
B

i vy

“

ﬁ -3

SO, gasW Aol 213t albino rat ¢ £ LDH isozyme pattern o] ##{} = B 98k g
9 HEBE NGRS 7ol 83t 2 HERE a4,
(1) IFH albinorat o] lejs] LDH yHi:S HE, L 2 PHlfiskel A H o] My o} i
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b fifi, PR 2 SRR A & M #le] HARw o Rstet.

(2) 250 ppm 2] SO, gas & WAL R [H3lo] albino rat o] HeEiEME] M. ik, HA
Mgkl Al = M Ailo], IFREEMMSS L 2 MSHERRA A« HAlo] oS ms] Ao

(3) 5ppm &) SO, gas T #fk homogenate o A LMK, ffi, b, FpMkke LDH
o] {EMEL WAZEEN S BAZ Axnch BNt BERA AT Btz ARk A = 32
E7F §let.

(9 SO, gas A ohA| BKRE WA BFESBE) el HEdamk g HA
kol A = LDH iHitS A3 R B, L, WdEgd A< @i

LIk #2609 ARe= SO, gas & WAX 714 &fkkel WA= LDH iFf#a =z iso-
zyme pattern of = 8L 5 7}A] o}4] RFHERA = FEE vz

X w0
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