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Abstract: The purpose of this study was to investigate the effect of antioxidants (vitamin
E, selenium, and coenzyme Qjo) on the bleomycin-induced pulmonary lesions in male rats.
Sprague-Dawley male rats were divided into 4 treatment groups (T, T3, T3, Ts) and 4 control
groups (Cy,C;, Cs, Cy). The treatment groups of rats were given a single intratracheal dose of
bleomycin (1.5 units/rat) and control groups of rats were given a single intratracheal dose
of normal saline (0.15ml/rat). The rats in the T; group and C, group were dosed with
normal saline (0.5ml/kg/day), the rats in the T, group and C, group were dosed with vitamin
E (50mg/kg/day), the rats in the Ts group and Cs; group were dosed with sodium selenite
(3mg/kg/day) and the rats in the T4 group and C, group were dosed with coenzyme Qyo (2.5
mg/kg/day) intraperitoneally for 7 days or 14 days, respectively. Animals were killed at 7th
and 14th day after dosing with bleomycin or saline.

The results obtained were as follows:

1. Lung wet weight of treatment groups of rats was increased significantly while body weight
gain of them was decreased significantly in comparison with that of control groups of rats
(p<0.01).

2. The ratio(%) of lung wet weight to final body weight of treatment groups of rats was
increased significantly in comparison with that of control groups of rats (p<{0.01).

3. The main histopathological findings of lungs observed in rats at 7th day after dosing with
bleomycin were proliferation of the type I alveolar epithelial cells and fibroblasts, increased
invading of macrophages into lesions, round cell infiltration and perivascular edema.

4. Lung fibrous tissues were markedly increased in rats observed at 14th day after dosing
with bleomycin.

5. Pulmonary lesions observed in rats dosed with bleomyecin and antioxidants(vitamin E, selenium,

coenzyme Qo) were not significantly different from those of rats given bleomycin alone.
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Table 1. Mean body weight change, lung weight and relative lung weight to final body weight in

bleomycm and antioxidant dosed rats

Body welght ( gm)

Lung weights Lung weight/Final

Group Initial Final (gm) body(%v)eight
CON 332.9418.4 388.5+17.4 1. 69:1+0. 08 0.4354+0.011
T, 326.0-k21. 4 300, 1+18. 0 %2, 80:+0. 34 *¥0. 91240. 142
T 327.3421.3 #4298, 441, 2 3. 3540, 26°2 ¥#]. 1450, 1802
Ts 325.1423.3 *#319.1+10.7 **2. 41£0. 56* **0, 758+0. 201*
Ty 368.6+13.5 ##338. 337, 02 3. 15:+0. 342 %0, 948+0. 182

Each value represents Mean=+SD.

CON : control group.

T, : Bleomycin dosed group.

T, : Bleomycin+vitamin E dosed group.
Ts : Bleomycin+sclenium dosed group.

T. : Bleomycin+coenzyme Q)¢ dosed group.

** - Sjgnificantly different from control group at p<{0. 0l.
3,3 : Significantly different from T, group at p<{0.05 and 0.0l
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Table 2. Histopathological changes of lung in rats dosed with bleomycin and antioxidants

7 days 14 days
Lesions Group Group
T, T, Ts T, T, T, Ta T,

Alveolar wall

Fibroblast accumulation H H H+ H i # + ++

Mononuclear cell infiltration + + + ++ H + + +

Interstitial fibrosis + =+ + + H# 4 H+ H
Type I alveolar epithelial cell

Adenomatoid hyperplasia H + + + 1 1+ — +

Atypia & displasia H H +H +# H H# + +
Alveolar space

Hemorrhage + + - — + + — _

Edema +H i + + + + — —

Macrophage accumulation + H + + + + — _

Fibroblast infiltration ++ + + + H H# H+ B
Perivascular region

Edema 1 + + — + + + _

Eosinophil infiltration +H + + + + + + -

Plasma cell infiltration + — -+ — - — + -
Peribronchial & Peribronchiolar region

Lymph nodule hyperplasia + + # + + + H +

— : None, + : Mild change,
4 : Moderate change. # : Severe change.
T, : Bleomycin dosed group.

Ts:

Ty :

Ty
FA= gon Afotdzet ATY zdy] Az
F4, A4 Az Fot, Az A% 5, B A
29 Agoz Az ve Az sz sz
9 FeE YobE 7 Qe AEGT o9 e W
H el A ALY 2392 b 335 Qe
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(Figs 1,2). F9e wtebd & AfzAe F40 3
A AAH 2 Y A= A9

gl H 2o et FAE JdE FAdAE A=
Aol & AN £t 2882 (Fig 3) A x4 &
o] AAHIE stgon AFA LA A& A& 2
2% ¢ A9k =23 FEHoz Az Aset
Az, QAL Fo] Ags ALANE 494 9
8 et 45 & Ao Y H(Fig4). 4

Bleomycin-vitamin E dosed group.
Bleomycin+selenium dosed group.
Bleomycin+coenzyme Qyo dosed group.
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FHAE A 1AL FAAG FA8HA A 22 4
g AAAZ, 49429 4§ T AF FAHGo
v 5T dRdA vdE FHA27 ARHP=
5% e A 23T wwEA $F4 9
gt #Ag9 e (Fig 6), T2Yog B 94
239¢ & 5 dQFFig 7). =zt ddo] vz
ZHgAl vebd LA E szl maA v Fd A
= 32 5 gz, dAze F25 d2FdAg &
A3tAl el walglel FAHAE Pk @
bleomycin Fo & 14dolx A 1 AP FA A9} ul 8}
A A f-37 AY = A (Fig 8).

Bleomycin %o & selenium® %8 A 323 Fd
Ae A 793 A4 FdrAGA AsA AAA
£ 2 FH9E AR A e BhdAE =z
A Ao g 2gd vad ge BEY w5t
A49d % FAsz 2ol A wFgAG A
Aol JiztAl AU 2 AFA W 2
A E AZFE, dFoazs F4 5 A 14FE
e & Aolst gz AAY Hx2E AR FEA
A 4FA LY Fgo) ARG dEd FAAA
deAsd WATF, FAAEL Fo] Agd AL A2
@ 4 A= (Fig 9).

Bleomycin 51 ¥ coenzyme Q10 F43 A1 449
FAAE A 743 A4 RAH oz A1 AYFH
A 24P FANA L visiA o] HRH g ot Wy
of 43 BN F2 HfotAxY FAo Fa3Y
b slzyel vl ¥R G2 LdAE Hxe Fo
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d 9z AlY HAzAdAzE adde A=
(Fig 10).
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%ol A bleomycin 59 F 149 Hue i
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oz ok g%
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L 3ol ned v AAHY s, g Wy fe)
Axst A F96 A4 AL A Act ol 2
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o Qe Azt FYdAE AR A=A R ]
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F 790 A AxzA L A HelzAgH o AA
& Azt AR L AR AR FHAA Fad 2E
Fg o]l nyed ole Hxy9 dur, o
AAE, HgH WFTFY A3 ANz F0
2 Ay Pev £45 dd=, A1 x4y
Az FA% 84, AFFFALT &3 AZY &
ggleh olg L &AL Az E AFAE]
gy dAsgES. slAE F% bleomycing
Z1FA Y AFAA & B dAGF 94 A=
2o JEL v g Aoz e ol FL o
2 A BAAA AgA AAz Q¥ AHEI vl
LE Ad HAgA WA E£3E A AR B3R
b szl £ Q9o Az Pt FA5
= 0 BYdAe Az 5354 AxP3 4%
E & dgded, dAJEY F4 23 & 83 £ 5
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Bleomycinel 9] & #43we g A2 F ylg
2 A gkgke ) bleomycing # Zel 4] superoxide radi-
cals¢l hydroxyl radicalsZ A stAl 3tx ## mic-
rosomes?| lipid peroxidationg £ A7 oz
2y nf Qa6 o)g & A Azt T2}
a3 s Ge] AdEE ez ¢zt Bleomycin
hydrolase'®*= bleomycind] a4z &7 g4y o
T ugog FzEe o4 aFE TRz e
wp$ 2o ul8] A bleomycing Hch o] g3 og A
Ade Aoz Bxd uf 9o w214 bleomycing
H3 548 AA37) 934 E bleomycino. 2 9l 3 A
#| ZU el 4 2715 = lipid peroxidationg FALstA =
o] A 8}z, bleomycin hydrolased & %7 %& %A
5 Aoz ¥usl n Yoh b

Vitamin Es} selenium & ¢3A  g4ksi4 24
vitamin E7} 295 QR E s A4 & lipid peroxida-
tione] e 4 gl o2l oA W g vitamin
E9l %4z AfA4d 9 Atz 3 selenium& vita-
min E9] Agoz qojvte AWE gud 4 A&
Aoz By uf gleh® w3 vitamin E¥x A £49
Z9% TAAY oz glutathione peroxidased] 7]
A %<9l seleniumz} A A £ lipid peroxidation
€ Yol AlEEF RIF: ok} 7) e}, s2-
Zamora §%& vitamin E, selenium, coenzyme Qp %
o) FASAE RE Fod3 A A YTl lipid
peroxidation A& #}7t Y28 <otx, Hafeman}
Hoekstra%: 2} E¢] vitamin E¢} selenium-g& %o 3}
o AFdslubao] oA =& lipid peroxidation
% dAsg s 2ag ab glck. @ Shahar 5578
P Eo] A paraquate 2 3= #H AP ¥ L vitamin
E4} colchicined o4 o= A% AAT 5 A
i »zsgd el 28] v Takahashiffs 8§ 2ekd] 4] 9
vitamin E¢] A& bleomycine.2 s E 34
W-g o3l 7] 3 vitamin ES Atge] HMElA Fo
39l 2.1} bleomycine 2 Q1 #HA AF3E JAF
4 a9t dgen Sato %% bleomycind] 2] 3
A foirEl AW g vitamin Ez A A &34
otz Jl &34t

Ao

B o7 Ao A % vitamin E9} seleniumo] bleo-
mycingd Folal A e G wlg JdAREe 55
E vl A XEd o ol 9t & A Zamorad %,
Hafeman® Hoekstra®,% =&z Shahar 5% o F
7l stel A el vitamin B9 ma o Aozt U
oz Aztsls Takahashi®®e} SatoZ%8e o F4 3}
o QXS ez A7sivt. Bleomycine @ b
He dAA9dd e stedde g43A=2  lipid per-
oxidation-& A &= Zivte gt EBEH3ts bleom-
yein hydrolases] ]34 bleomycin-g &332 o & &)
FEA7N e B4l Hed Aoz el v 5
ol olet & bleomycin hydrolase(bleomycin
inactivation cnzymes)s} thE Avle] v]siA A
F-xs0] 9olA bleomycine 2 ald syl
ARt 44 deld ¢ de Aoz dHd uk A
3.5 bleomycin-& bleomycin hydrolased] 7]%¢ <o
AeE ez nxnd v gk ¥ wepd #HAZue 3
A4 2] bleomycin hydrolased] 7] %5& FX A4
Qe g e dF7 ol FelAel & Aoz A7
et

Coenzyme Qo] thalA] M2 BL dF7t o] FolA]
A @orert 9 F9 gAlElA 24 doxorubicin®, Ay

Beba®e] FH5E gAY AsteE a9t e A
oz wud u gk 2 Girigl Graver®?y: 32

A

eleo] bleomycing %o &t coenzyme Qo 147
£o] a9l 2} bleomycine 2 ¢l & #] Aol A 2] collagen
A#E AAEA Rty hn mxag

AT AR aAgnlg dAste mavst 12 A
Qe Girist Graver™e] A shs} A gte ez o
ofxlet. o] &9 ‘=ielAl »d upel o] coenzyme
Qy°] bleomyecine. & of7) 5+ lipid peroxidation-g
AAE = & et 2449 et {FASA K3}
QA vitamin E¢} selenium$ 5o 3 2 B A o}

o] s Ae] A bleomycin hydrolase?] 7] o] w]<%d
Wl o gele]l Ad Aow A=t
gAta A ek #7 bleomycin hydrolased] 7% ¥A

¢ 5% bleomycin® 3 %4¢ addez FAY
gAY 4 e %A el #Z QTFIF o] Fo]A ok
¥ Aoz Audch

4 B

g 4t3}A ¢l vitamin E, selenium ¥ coenzyme Qo
o} bleomycinel a4 & A Yol #AxE
93 dxA 445 Sprague-DauleyF HE FAL
418 zFst 449 APdTez e o AlaT
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£ AAZ 0.15mle] A Ads5, ATAe A
% kg3 1.5units®] bleomyein sulfate® 27 13 7
A e Fod3tz, A 12T A 14T+ 44
A 49 4(0.5ml/kg/day) &, A 2H=FH A 249
Fo]& vitamin E (50mg/kg/day) %, A 3HzF
A 3A48FN e sodium selenite (3.0mg/kg/day)%
a2lz A4 z2F} A 44 Lol coenzyme Qp
(2.5mg/kg/day) & 77z 19 134 13937 W=
2 ¥ A5 A3FFE S48z A4z & #
A% A g 2o

z79 "3t FAA4UAA FAsA H(p<0.01).

2. 4 AFEY AT A AASFY W= A=
Toll vleted 4 dA Fhe o (p<0. 01).

3. AFAMA F Al 7Y FAY HAZAYH 42
L F2 A1Y A2AFAAEL 4 AfoAzy 34,
AAA LY Frh, Y2 AE 2 dXFH
%4 wstg.

4. AFAA F Alddole LA 4F2F
o FAez AFss AA AAH Y

5. Vitamin E, selenium, coenzyme Q-2 bleomycin

1 74 AFF AFE Az vsted {4304
ZFa3tg e (p<0. 01),

Fig 1.

Fig 2

Fig 3.

Fig 4.

o2 fuHE AES WAy Hz FHY T
7 APFe A FFL o u] X5 &},
Legends for figures

One week after dosing with bleomycin. Alveoli are obliterated by the proliferated type I alveolar
epithelial cells and fibroblasts, and infiltrated mononuclear cells. Hematoxylin and eosin (H&E)
stain. X 200.

One week after dosing with bleomycin. Showing enlarged type I alveolar epithelial cells. The
nuclei of these cells are generally hyperchromatic. H&E. x400.

One week after dosing with bleomycin. Showing pumerous macrophages in the alveolar spaces.
H&E. x200.

One week after dosing with bleomycin. Some of the alveolar spaces are filled with proliferated
fibroblasts and round cells, H&E. X 200.

5. Two weeks after dosing with bleomycin. Showing diffuse pulmonary fibrosis. H&E. x200.

One week after dosing with bleomycin and vitamin E. Apparently the alveoli contained edema
Two weeks after dosing with bleomycin and vitamin E. Patchy alveolar hemorrhage is seen in
Two weeks after dosing with bleomycin and vitamin E. Fibrous tissues are prominently increased
Two weeks after dosing with bleomycin and selenium. Showing perivascular eosinophil and plasma

One week after dosing with bleomycin and coenzyme Q0. The enlarged type I alveolar epithelial

cells bulging into the alveolar spaces (arrows), one of which shows multinucleated cell. H&E.

One week after dosing with bleomycin. Peribronchial alveolar spaces are filled with increased type
I alveolar epithelial cells and fibroblasts, and infiltrated round cells. H&E. x200.

Fig
Fig 6.
fluid and some vacuoles. H&E. x 200.
Fig 1.
the irregularly dilated alveoli. H&E. x 200.
Fig 8.
by the proliferated and enlarged fibroblasts. H&E. x 200.
Fig 9.
cell infiltration. H&E. X 200.
Fig 10.
X 400.
Fig 11.
Fig 12.

Two weeks after dosing with bleomycin. The bronchial lumen is filled with blood, while the
epithelium is not changed. H&E. X 200.
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