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Effect of the Inhibition of PL.A, on the Oxidative Stress in the Lungs
of Glutathione Depleted Rats Given Endotoxin Intratracheally
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Teoan Kim, Ph.D.,Young Man Lee, M.D.

Department of Physiology, Catholic University of Taegu-Hyosung, Taegu, Korea
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Background : As one of the etiologies of acute respiratary distress syndrome (ARDS), sepsis is one of the
morbid causes of this cryptogenic malady. Even though many documents on the role of endotoxin (ETX) in
the pathogenesis of ARDS have been issued, still the underlying mechanism associated with oxidative stress
and activation of PLA, has been controversial. In the present study, the role of phospholipase A; (PLA,) in the
neutrophilic respiratory burst, which is presumed to cause acute lung injury during sepsis, was probed.

Method : In glutathione-depleted Sprague-Dawley rats, lung leak, infiltration of neutrophils, PLA, activity
and lipid peroxidation in the lung were measured after intratracheal instillation of endotoxin(delete). In
addition, gamma glutamyl transferase (GGT) activity and the amount of pulmonary surfactant were mea-
sured. Morphologically, the changes in ultrastructure and cytochemical demonstration of oxidants were pre-
sented to confirm the neutrophilic oxidative stress and to elucidate the effects of PLA, activation on (delete)
oxidative stress.

Results : Instillation of ETX to glutathione-depleted rats intensified lung leak and lipid peroxidation when com
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— Effect of the inhibition of PLA; on the oxidative stress in the lungs —

pared with non-glutathione depleted rats treated with the endotoxin. Moreover, oxidative stress was confirmed
by the assay of GGT and malondialdehyde. Functionally, the depletion of glutathione altered the secretion of
pulmonary surfactant from alveolar type II cells. Ultrastructurally and cytochemically, oxidative stress was
also confirmed after treatment of with ETX and diethylmaleate (DEM).

Conclusion : The endotoxin-induced acute lung injury was mediated by oxidative stress, which in turn was

provoked by the neutrophilic respiratory burst.

The activation of PLA, in the lung seems to play a pivotal role in the oxidative stress of the lung. (Tuberculo-

sis and Respiratory Diseases 2000, 48 : 246-259)

Key words : ARDS, Neutrophil, Oxidative stress, PLA;.
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FAEFTIZ2EF(acute respiratory distress
syndrome, ARDS)& #@Z, 3, 9% 59 9%
& Qo] oj) W EA Alhgo] ¥ APolAT
old7tAE 1 W& (pathogenesis)o] & ¥HA
914 gt} A2 ARDSH ¥ 47 R A8E F2
w3 el 4Zvukge] A7 9 old ud §4 WFF
o A8 fEIEY Mo 2HAL loH, B
Ara7lsl AgE A7t @ysict. B3 ARDSe B
qlo] tlake vk 11 WQIEE Yl wet Aolrt A
& Aojgi= Bl ARDSe] HeiAe|te] £33}
1 1 99d] whE Tk Asrt a7Erhs A 9
njgich, B3] HYFo] & ARDSE vhe W<l
o)% Anrt} Altde] ¥1, olAE JHY WUEC]
AAEA g3 vt

A2 Delclaux %2 ©2d WE2el o8 4
S&AA] gEAMRS &40 FE fUe 53T
oH fEEE G asrt O f]lolgn B o
FlolE Aarle] Fgo] ook Pt UFid
o% FA4 Sl dANEA RelEE 954
cytokineo] ®@ojdm], o|g{¥ cytokine® phos-
pholipase A, (PLA;)¢] @&4d3je] @oj@itt’. PLA,
o] gAB= 537 R 93X BEF (chemo-
taxis) o At27]e] YAe) Bajghe AARAE #E
#ed, o]Zc|M= arachidonic acid ¥ platelet

activating factor (PAF)& 34 3379l 283t
o Abav)e] S FLEe Ao deA ATt

3o Axvle] YA wE =3 &, &
respiratory bursto] whg Akiv|e] Aol oxida-
tive stress & #i3te] =29 £4& fUske 714
& o+a}A 1A%t ARDSA oxidative stress] HE
g lAe ozl wWuE WHAA AT
Terada 5'& A87lx 4 si&del modeldA
Ai7)7 2ASA 0] 9doln) B3] xanthine oxi-
dase (X0)7} 227) AA4e F8 UYL 557
o] Mg #AAA B vt glck. 22y XO AA
= 34 v 3R dANE JHAEe s X0
glo] AHa7) YA B3k A} A& Rew A
gt 2% HAME X07t ¢dsA g e
2 njRNE’ XO ¢ tha wAAsL SR o4
U Azhdc.

B4 SN £FTE Yol 3o 4T &
AR glou ged 237 YgUogE 2P &
Ao] $uEA gett. & £37%e] NADPH oxi-
dasee] @427} ARsolol ¥t WFAd A% ¥
A e 33T QEe F g9iA A ¥,
B3] YS2d o Adv) gAe JAE 7 A
91zl 9t} Lee $*°2 3 7] ARDS model
Z interleukin-1 (IL-1), gut ischemia reperfu-
sion (I/R) modeld| A PLA,7} 444 33F¢] 4
7] §Ao] RAPg vl Uk, F cytokineolt
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ABF &34 Bole 4 iAol PLAE A3t
W A3 Aog njRo] A=A oxidative
stressol| 2302 FoAqY¥ Aoz ¥ g}t PLA,
o] B3} 4FNgo] Bz AAERE WA
© HALS] APEolels ARdE 7MW, PLA, 9
QA Mg 2AEYe] i Ao AT o
Bl A eht 339} A2 PLA,9| ofg7}x] o}
Y (FER) o] BHEA L o) 21§ o}yl et AFukeT}
ol @Ak ATYR QYon olzl@ PLA2S] 223}
ZFTAA G AFAvle] gAo) Bodfiths Bk ¢
=

metA £ Ao Me W L 9§ FA s
PLA.%} oxidative stresse] #AE w3ozH
ARDS9] HlEe] YRg FPslua &4}, = &
FolA oxidative stressA] Wol7| Mo Za§ Qe
3= glutathioneg ZAI) Thg Abas|o] wizhst
Al wrgEA ¥ H, ol PLA,o] %8 Akav)e
43 APsle Yol A} H]Eol4 PLA, JAA)
2l mepacrine®.2 PLA,& oA} YEad oJ&
ARDS9] 7|8 & Goluuzl syc. Fujze
A& QA Fo] F4ES! pulmonary surfactant 7}
PLA,9] ztge] o8] 78 =o] F4 sy
#oA¥h= B 9oug pulmonary surfac-
tante] Eujoj] dHME dopr gt}

che 3y

Y8 ‘H-dipalmitoylphosphatidylcholine g
'*I-bovine serum albumin (BSA)& ©}Z Dupont
AllA ZYBAKT UYoix] AFEE E Sigmadl
AEE AHET APSERE AF 3008 Vi
Sprague-Dawley% ##& ¢, 4 Fuglo] AM-3h
et

dYUEL YT, US: AT, YEL FoR
diethylmaleate (DEM)& 548 7, WS4 F9
¥ mepacrineg Fo% F ¥ W4, DEM %
mepacrineg F¢ Fog PR3} PLA,¢ v

Eo]3] JAIA mepacrine (Sigma)& M3 kg F
50mg & ¥4 Wz Foaiy.

2 mieye Rt

HS4E olgsid 34 siede sy f8As
g WEL(E. coli endotoxin, type 0127 : B8)
100 g€ HEld Hd5d 52 £ 7ie Yz 3y
2R3 USA FoF 57t AnEd 34
H&4o] faksigio).

Glutathione2| 112t :

BHNA AW glutathiones] nZg s
Deneke5-9] % '%o| w2} DEME o] g3} =,
7I= W HE4E FYF A% 42 100g F 0.1m¢
o] DEM$& %7 W FA}815it}. DEM FALE 54)7¢
H 317 Y9 glutathione (GSH) o] 12 ¥2ls}
7] 13l Ellman 9] P'o] wa} sjz2] ol
A 43Pl 4% sulfosalicylic acid 0.5nl-& 7}3}
I gHEEE F, 4% JHRE 0.1mM 5,5-
dithio-bis(2-nitrobenzoic acid) #% 0.IM sodi-
um phosphate buffer (pH 8.0)o] Y1 yHgA|A A
4¥ p-nitrothiophenol & ZA3l%lt}. GSH e
Hz3 g2 mmolzZ XEASIYLE. Glutathione per-
oxidase (GPx)9] ¥4% ZA& Pagilas} Valen-
tine 2] ¥y 5o Z3le] glutathione 7| A3} 2 & A<l
NADPHE 89} 7 25ColA 58 5t 434
LU NADPH %€ nmoleZ FEAJ3tth. Glutathi-
one reductase (GSSG-Rd) #4% 24& Car
lberg¢} Mannervike] ¥'se] Fahd A3y glu-
tathione 7]d% &9 NADPHE Alg9} 3
30ClA 10837 ¥hg-AlH 340nmol44 NADPHe]
A2 AF FEE ALES 2HHAY. YYE ©
e @493 Imgo] 18 §9F 434270 NADPH %
€ nmole2 EAI3}4ct. Glutathione S-transfer-
ase (GST) A= 232 Habig $¢ uhy''o o
2t 1-chloro-2,4-dinitrobenzene} glutathione &
712 8t 25°ColA 1087 whe-A)7|= Sk 44
¥ 2,4-dinitrobenzene-glutathione conjugate &
340nmo A &Fsgct. BAE 99= AL whgy
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Zo} §d A Ingo] 1 U whg3te] B4
71 conjugate] %€ nmoleZ eI}
24 miREe &2l
FA4 &M dRUTARe] &3 uE ¥F
ol M¥ @ rAzz oz HE& A7) A%
o] @224 (lung leak index) R FHAHNY
(bronchoalveolar lavage fluid, BALF) ujo] ¢
FFE 24390 GEREE B AfME W
E4 Fa] 4417 308 H BAYE B3l 1L
#-BSAE %31, 302 ¥ ¥ 1.0m¢ ¥ AEH
Ad4e TR 95 A3 e P BEEE -
counter& o|8§-3lod &3 ¥ AUt & 5 3
o] Wby BFE/¥EY 1.0m¢ We] WAFs BF%
o} ulg Aasle @S2 gich. BALF W
o] Gulghgke- BALE A8 ¥ AlxAE-g 948e
o AAY AF3AL olg3jd Brown T
bicinchoninic'j o 2 &3},
mHiE L 3T Aee &l
% W 5327 AEE A A3l myelo-
peroxidase (MPO)¢] @49} BALF W 3.37¢]
g AP MPO9] %32 Goldblum F'°9
o wel #A& dgE =23 F3471(Polytren,
Switzland ) & o}-8-3}o] 4.0mé, pH 7.4 2] potassium
phosphate €9 ujollA] £4 ¥, 18,000rpm, 4l
A 30837 93 H 434 WH} 2 H pellet
£ t}A] 4.0m¢ 50mM, pH 6.02] potassium phos-
phate £o] 22171 5 90%%} sonicationd}ti
0|8 60T FRoA 12083t incubation3}ict.
ol¥ 1.0m¢e] Bs848 20,000rpmos YA
3 01me] A3dg il XHRE o-
dianisidine- 83} ¥-8-A]# &3t

BALF W 379 43& BALF& 1,500rpm
oA 1083 ¢gAES A A& Bejstn, A
AE-E 0.1m02] B2l3 gl R ¥ hemo-
cytometer@ o83l WBCE AHH3ln 4%
cytosping o|83lo] EUFESL THE F Wright ¢
Aqe Ay F 3FT HEEE T3 BALF W

Z 3379 8 AL

Oxidative stress2| 801 .

YELE Fo & 27 9] oxidative stress ¥1&
2}3 lipid peroxidation2] A4+&<¢! malondialdehyde
(MDA) 9} 3173 W} §3-& Carraway 39| '™l
uzl 248 EF 23 W Aarle] Aol St
33 1 ¥EUl FUca ¢8R y-glutamy-
ltransferase (GGT)9] 4 W YAEE Meister
Sof Wyt ue} $33}

HiE W PLA, Mo &% @

YEAE BoA% 3 W PLA,S §4=9] WE
goln 7] 95l Katsumata ¢ @i % uek &
A3l9ich. PLA.d o8] 71838 =& 71d2¢ L-
a-dipalmitoyl-2(9,10(N)*H-palmitoyl) - phospha-
tidylcholine® 2} sampled 2, i AMIEL
PLA.9] zgd o8] A= fpeg 533
o] PLA,o 4=z 349ch. PLA9 4= 1
unit= £% 1 zmole] f2] xWHite] HP=HE Ao
2 A3t

Pulmonary surfactante] gk :

pulmonary surfactant9] 48l JAA& A3}
7] 93l BALF Wle] A3& Blighsl Dyere] W
WBo 2 2387 Hess9} Derre] W o2 23
018 A8 ¥ Corbet $9] Wy »d uje} ¢1AA=
sl

HXi¢io| 24

DA 723 $AE A3l 9 2L 2.5% glutar-
aldehyde2 481, YdE &7]0) IFL o83
o 23 U 3718 AAA Ange] Bd 3L
0.1M phosphate buffer (pH 7.4)2 FA% ¥ 1%
osmium tetroxide2 FA3tc}t.  Alcohol-pro-
pylene oxide AQ2 ¢2H3 o2 Fvksh= s o
2} Y43} epoxy resind] Eujstct. ol =3
& 9Z2%A71 60-70nm EuAHF oL, uranyl
acetated} lead citrate® ¢4% ¥ F3ARHvYA
(H-600, Hitachi) ¢ 2 @&t} Ax2y @
& 9 =3 FH& &4 2.0mM cerium chloride,
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Table 1. Comparison of the contents of glutathione, the activities of glutathione peroxidase,
glutathione reductase and glutathione S-transferase between control and DEM treat-

ed rats’ lung lungs

Control DEM treated
GSH" 1.209 £0.042 (n=9) 0.354 £0.049™° (n=9)
GPx? 18.253 £0.014 (n=9) 16.059+1.009 (n=10)
GSSG Rd® 2.985+0.091 (n=9) 2.507+£0.203 (n=10)
GST* 56.834 +2.408 (n=9) 68.095+5.124 (n=10)

Data represent mean +SE. The numbers of determinations are shown in the parentheses.
"'p<0.001 ; significantly different from the control

Unit ; Yumol/g of tissue

29NADPH oxidized nmoles/mg protein/min
2,4-dinitrobenzene-glutathione conjugate nmoles/mg protein/min
GSH ; glutathione, GPx ; glutathione peroxidase, GSSG ; glutathione reductase,

GST ; glutathione-s-transferase

10mM 3-amino-1,2,4-triazole, 0.1M tris-maleate
buffer (pH 7.5), 7% sucrose, 0.002% triton X-
10022 A9 7148 g, 37°CollA 3027 v
SAFY. whgo] B 228 $AE g 1% osmi-
um tetroxide2 A3} ujAl 7R BAYs} go] &
+, ¥, 28 H3lY uranyl acetate25t G4}
3 Fadzrdn] e s #Esart.

BHx2|

RE ML YF + RELXE FAIANL 4 4F9)

f9]4& Student-Newman-Keuls multiple com-

parison test2 A3l p<0.058 &9 dcia ¢}
A&

# o

514 Ul glutathione® ZA]7])7] ¢)3le} DEM&
AF 100g 2 0.1m¢ Foi¥ d3}, =22 v)s) &
A (P<0.001) Z4E Yeligtt. oed dae=
FHEHo2 A2y HEAE YRS Yxah=
Aeldct. & HF U glutathione?] 28 % oxida-
tive stress7} UERIE A 28 #IAE W9 lamel-

lar body¢] o) ¥ -F¥3} G4o] Uyehl=ul, & 4
Hel FeEtHQ Ao E FALE ws) gaEY
t}. 2y} glutathiones] wjAlel] Bejah= GPx,
GSSG-Rd ¥ GSTe] ¥F=+ ¥}l (&
1.

SFEX4 § BALF o @uiglste] A=
E 29} 2} dizFe vjsld USAE Fog 2o
Me SUFERs 2 @afgel BE foit 27}
(p<0.001)& Holm, E3] glutathiones] 123
g W Pl EAFE WEATE Fog 2o ulg
o KA (p<0.05) Z78IA, ol2jg WslEe
mepacrined]] £}3}d A (p<0.001) =t}

W3 W 3579 A4 gohur) s Al )
2 W MPO9] #45 R BALF Y 3379 4=
# 33 2. WS4 Fo & MPO 8459 537
o = ZF dZF) vls ¥4 27H(p<0.001)
3}, WS4 Fo & DEME 54% 23 vast
o & of MPO9 SAHEE 7234 (p<0.001).
WS4 ¥ ¥ mepacrine FJ% Folu} WS4
Fo ¥ DEM& % 5 mepacrineg S8 2
EFoA MPO9] 45 893 (p<0.001) &
€ B33, BALF W 3379 4 £3 4zt dx%
(p<0.001, p<0.05) ZAE B4t #F W oxida-
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Table 2. Lung leak index and protein contents in BALF

Control ETX

Lung leak index  0.070+0.004 0.230+0.013™° 0.136+0.013""? 0.388+0.063"

(n=8) (n=8)

Protein contents  2.219+0.162 4.885+0.353"'9 3.234+0.198™°  6.447x0.757

(mg/two lungs) (n=9) (n=6)

ETX+Mepa ETX+DEM ETX+DEM+Mepa
0.124 £0.018"™®
(n=8) (n=6) (n=8)
3.366 £0.163™
(n=9) (n=6) (n=7)

Data represent mean + SE. The numbers of determinations are shown in the parentheses.

**95<0.001 ; significantly different from control, **p<0.05, “**p<0.001 ; significantly different from
ETX, "9p<0.01, **p<0.001 ; significantly different from ETX+DEM

ETX ; endotoxin, Mepa ; mepacrine, DEM ; diethylmaleate

Table 3. Comparison of the infiltration of neutrophils in the lung

Control ETX ETX+Mepa ETX+DEM ETX+DEM-+Mepa
Lung MPO 4.983+0.620 40.970+2.619°9 17.513+1.109"" 30.914+0.861™9 12.638 £0.526™"
(U/g of lung) (n=9) (n=9) (n=8) (n=7) (n=6)
Number of
PMNsin BAL 0.113+0.024 3.346+0.327""® 0.997+£0.144™  2.776+0.585 1.089 +0.135*
(millions/two (n=7) (n=11) (n=7) (n=7) (n=7)
lungs)

Data represent mean+ SE. The numbers of determinations are shown in the parentheses.

**9p<0.001 ; significantly different from control, **?p<0.001 ; significantly different from ETX, "’p<
0.05, *"¥p<0.001 ; significantly different from ETX+DEM

ETX ; endotoxin, Mepa ; mepacrine, DEM ; diethylmaleate

tive stress9] A= Yolry] 93 &% MDA #
% 9 GGTe == ¥ 49 2t MDA 83
& JYEA BAFdA= 301.757 £30.591 84 =
] ¥js} WAR(p<0.001) 718 Moli, UFL
Fof & DEME 2% FollA= 443.950+40.066
ozx YSEa T v £-2¥(p<0.05) F7t
& Ben, WE4A ¥o ¥ mepacrined FoF
A= 135.000 £ 8.791 24 WH AT v £9
T(p<0.001) Z4E, WS4 € DEME B8 &
9] mepacrine® F3& o= H}EL L DEM
£ 548 3o vid A (p<0.001) TAE B
k. GGTe] 4= ¥} £ MDA #3o| W
Blo} T4 ASE 2. F WS: §o9 ¥ GGT
o] FAEE ol F7Hp<0.01)E Rolx, WsA
%o % DEM& Fof3igig de WiSh Fogd

ulE #HA(p<0.01) F7HE EHHYL, ° FTd
mepacrine® Fo% 3 F ¢ ZFAN EAE 7
A(p<0.05)8 By}

i3 W PLA.9] 4% ¥3l(E 5)c US4
2o ¥ ¥A8) 27H(p<0.001) 3}%1, mepacrine
& ol a3 og 9A|(p<0.001)3ct. WHFA
3! DEME 9% oAM= PLA.S 84=& U5
4 5o fAEE R, WS4 §o ¥ mepacrine
& 5% 23 YEL 9 DEM %o ¥ mepacrine
& Fo¥ 7 ZFM 2 gd=e A (p<O0.
001) ZA3&9ict. BALF W pulmonary surfac-
tante] 3 H 634 Tt WS4 Fo F pulmo-
nary surfactant®] ke heavy subtype2] 3%
=T 31.149£1.891¢] H|s] WH2E F9F T
A 18.171 £1.9582 AT #F4(p<0.001)E B
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Table 4. Confirmation of oxidative stress by the measurement of lipid peroxidation and GGT
activity in the lung

Control ETX ETX+Mepa  ETX+DEM ETX+DEM+Mepa
MDA contents 108.800 301.757 135.000 443.950 234.600
(nmol/g of + * * + +
wet lung) 14.521 30.591° 8.791" 40.066" 26.086™¢
(n=7) (n=7) (n=6) (n=8) (n=7)
GGT activity in
the lung 34.0+9.51 59.51£10.07™°  43.3+6.67 114.46+8.548""? 96.429+7.569'"
(U/g of wet (n=9) (n=9) (n=8) (n=7) (n=7)
lung)

Data represent mean + SE. The numbers of determinations are shown in the parentheses.

“p<0.01, **?p<0.001 ; significantly different from control, *'p<0.05, ****p<0.001 ; significantly differ-
ent from ETX, “p<0.05, *"*p<0.001 ; significantly different from ETX+DEM. MDA ; malon-
dialdehyde, GGT ; y-glutamyltranspeptidase, ETX ; endotoxin, Mepa ; mepacrine, DEM ; diethylmaleate

Table 5. Comparison of lung PLA, activity after treatments of with endotoxin, mepacrine and

diethylmaleate
Control ETX ETX+Mepa ETX+DEM ETX+DEM+Mepa
PLA
Lung ’ 31.32+4.774 125617+4.645™° 7302818463 112457+13.722 41.100+5.400™
(mU/g of wet

(n=6) (n=7) (n=6) (n=7) (n=7)
lung)
Data represent mean + SE. The numbers of determinations are shown in the parentheses.
“9p<0.001 ; significantly different from control, ***p<0.001 ; significantly different from ETX, “#p<
0.001 ; significantly different from ETX+DEM. ETX ; endotoxin, Mepa ; mepacrine, DEM ;
diethylmaleate

Table 6. Changes in contents of pulmonary surfactant in BALF after treatments of with en-
dotoxin and mepacrine

Control ETX ETX+ Mepa
Heavy subtype 31.149+1.891 18.171 £1.958™ 32.584 £1.077™
(mmol/g of lung) (n=7) (n=7) (n=7)
Light subtype 0.428 +£0.069 3.300£0.382"* 0.767 £0.142*
{mmol/g of lung) (n=6) (n=7) (n=7)

Data represent mean + SE. The numbers of determinations are shown in the parentheses. **9p
<0.001 ; significantly different from control, ***p<0.001 ; significantly different from ETX.
ETX ; endotoxin, Mepa ; mepacrine

oL WS4 Fo F mepacrine® FAH TANE o 0428 +0.0699] sl YEA Fo Foi
WEAT visle §208 Z7H(p<0.001)E By 3.330+£0.3822 #7H(p<0.001) 3¢z, y=sX &
t}. olo H]Elo light subtype surfactant= =3 o ¥ mepacrineg Fo § ZME A9
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Electron microscopic findings of lung tissue,
urany dcetate and lead citrate: Fanel
1) ETX group shows edematous endothelial
cells and interstitium. Neutrophils (Np) in-
filtrated into the interstitium. Neotably, some
endothelial membranes fused to neutrophil

(arrow). Alveolar type 11 cell shows de
generation of lamellar bodies (*). Panel 2)
ETX+DEM group shows degeneration

of basal lamina with severe edema of
endothelial cells and interstitium. A
portion of endothelial cell membrane
contacting neutrophil (Np) is fused into
the meutrophilic membrane (arrow).
Panel 3) ETX+DEM+Mepacrine group.
Despite Although neutrophils (Np) are
found in the vascular lumen, they are not
adherent to endothelial cells. Edematous
interstitium and. injured alveolar type II
cells were less notable compared with those
in the ETX and ETX +DEM group.

(p<0.001).

AREN & E3 ATE vATRYEHQ] Wz
o3t gk WS4AE £ 2 (3, panel 1)
ANe 3779 e A 29 sizAxel WA W
3}, 22l YAz} 7hde] RFEAdo] A}
A1, WEL ¥o ¥ DEME F48 7 (29,
panel 2)dMT W@ 4 WA ZiA"Y A
WAl yeldth. 22y mepacrined FAF ¥
(¥, panel 3)de 3579 E8 W A&e] B
HAg g v 2o Ul 2] 2 Yz JE
wou, A 2% IAMELE Y5 EL TP WEL
Fo ¥ DEME& 4% FolA vepd A¢ ¥
Holz] ¢glrt.

22 W Adkrle] YA4E ANE Alx3tty dae
WS4 Bo ¥ (9, panel 4)ds g3 1Hd3 7
A@& we} cerium perhydroxides] ¥AJo] Z7}s)
1, B3] DEM§& Fo4% & (1§, panel 5)9]A
£ cerium perhydroxide2] 8Ajo] 7+ ¥l oj )z}
IS AEE wet o Fotslo] Jelso. x|
mepacrine?] §¢} (21§, panel 6)3 o)&¥ W3}
&, cerium perhydroxide2] ¥4 ¥A3] A=<
.
DEM 9 mepacrine?] @5 F38 Yolrs] 948
44l DEME 53 U glutathioneo] #3#& 7+
A2MNZ A fole B AAE JeEliA R,
mepacrine §o] E§ A 2P vaRE
o) x}ol& Ko|=]| kol A A3t

— 253 -~



— H. G. Cho, et al —

. Cytochemical electron microscopic findings

of lung tissue, uranyt acetaie: Panel 4)
ETX group, Panel 5) ETX+DEM group,
and Panel 6) ETX+DEM+ Mepacrine
group. Cerrous perhydroxide deposits
(arrowhead) are found in all groups. In
the ETX+ DEM + Mepacrine group, depos-
its of cerrous perhydroxide are markedly
less than those in the other groups.
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