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Bleomycin-& X ##<2 streptomyces verticillus | aFojfol s FZ= glycopeptide A
FAA 24 AA 9 3] Fdoll FLEFAE A A E L A9 AF AL, dEF E A4
5ol 53 EAE Adchx ¢ gk Bleomycino] 33F2Z+% propionamidec] 7
&5l pyrimidine chromophore & F43 cored] 2]7]28 & L ofv]xito] AYPE Fz2E&
4R goba2.& el 7] A S Bleomycin @ bithiazole group o] 9HA] X2 DNAe] #H
ql5lo] DNASAE A 7]= FAlo] Axkzl DNAE AAZ A7) £42 DNA polymerase

52 o4 sle] DNAGA S dAlste Ao 2 29 ch»® Bleomycin 2 & Mol A of 5
of #3 AT 28RS 93 o] Fo]z =d, Bleomycin & =F0 2 vjAdsn A
A Wil 1 ~1.54Zk0ln A8, A Solde 2ExE Ui fA=EA, 7k &% R
2 AL Axr 2 vyehdrn shg.on © Ay 5o Aetsl 3Rl 4= Bleomycin 2 w4
2 As g5 o] creatine clearance & W As A o) gl 59 Bleomycin
C" & o] &3} ascites tumor cell Wol4 ¢ Bleomycin 2 %5 333 2 Bleomycin
L Eoka) 9] F o) F2 B X5 ol Bleomycin g Al E £471 43 dAAd s 51} ®

Bleomycin ©] 33N 2Eee 2 FAFo 2 53] 7 F-Fho] EFHA ol o
TAE AP A A, JoE, H49 L4 9 44 papillary adenocarcinomad &
ol = Bleomycin©] &3ttt spgl e oj}hzre] 43 02 {8314l Ab8=+ Bleomycin
= & JAA S vbAsA] B SUA ol gk FojH o2 F G g AGAEANE 4T
Fol dej 7k 528 e Aoz g9t

£ dF< Bleomycin ol A%l PlA < S &% A7} vlv|sks, Bleomycin# FAt
& FEIAE 7H B dAFo] Aol SAE viA T A A vy o] Bl-
eomycin& A EE<Q ICRA mouseo] Fo3sto] HAAHn]H & o] &3 AN 7 2425
vl FAste] M E 4ol HE 7 2AEE AlT2A gk
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I. Mg W Wy

1. AN R
B Ao A28 AP FTEL AF20g WY ICRA €4 mouse & Y ZAd A 2
A7 A8 F, AAol }Edctn AAH=AS AFGseo P33 AYPI|3F ol &
2 FAG T35 . Ago AHE3 F44)2 Bleomycin 2 Y ¥ Kayaku AH E-& A3}
god, FFT+Z 343 AL}

2. dewy
7b) %EF
Bleomycin ©] mouse 9] Al o] v]X) = E4o) Hijd AP SHoF 242 34 Bl-
eomycin& B2 15, 2F, 3F, 4F AF T 20unit 2 FARHAL, Hz2FTe
A Agda 0.2a FASG . & AYe] AH8H mouse = AHT TF, HET 352
AY ANLE L8 5FF0) =43 3 33
1) A%y A4
%39 22 Evans blue 3] 4§ & A18314 total plasma volume & 533k A4z
Zig"?-. “—q g':?'; @.’:’:-'\&""F ‘;‘l Hematocrit i]—E— voltage pulse%!a}% o] _g_ﬂ, ;}%__%71]7](:1
MINOS (STL ¥) ¥ ol &3t &453rh
o) A3 A4
%A & phosphovanilin method, total cholesterol & enzyme method, BUN-&

urease method, Na,K,Cl -2 ISE method, Ca-& OCPC method, P+ Fiske-subbarow
method & °] &3} FAstz Y EA L ArJ5 YL o] &35r)

3. 80| ZH Uy
E4FF) AZL A&, 10% formalino] ZAZ L, 4, 4, 549, IES
9] 4A & AR #4389 Hematoxylin & eosin(H&E) E94 = PASHY L AA T
J3gv) Ao 2 ¥el, FH 9.

4. MXH0|FH E
AAE mouse A AZAL A%3] 1am®A7E FetA 2.5% glutaraldehyde (pH 7.4,
0.1M cacodylate buffer, 4C) oA 2 A7} prefixationst3, cacodylate buffer(pH7.2)
2 1584 33 AT ¥ 1% osmium tetroxide 4 (pH 7.4, 0.1M cacodylate
buffer) 0. & postfixation 3}9] o). cacodylate buffer(pH 7.4) 2 1554 33 AA§
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2 A F% ethanol(50%) & H& ZETX ethanol A A3l ¥4t propylene oxide &
Alg-ste 2] 8A7] L epon mixture 350l AFANF Fell st 35T 1247, 45T
ol4 12417k 60ColA 24217 FFHste] do|A block € ultramicrotome (LKB-V3#)
o2 zutAdH S vtEo] 1% toluidine blue & FAso 7] Ao A9 H7l, mesangium
9 F7h AFA 9 Al X5 #ASHE LM, 33 A8, 60nm<e 29AH L Reynold
(1963) % @ o] 98] uranyl acetate & lead dtrate Z °]Fg4stq HAAHr]4 (JEM
100, CX I1%, TEM) 2% 715A < 80KVstalA &3, #Ysigieh

m. & 1}

1. de|sty g4sd

ez AT gty dWaks vy AP, AL, FERF wp Ax, AYFAE
A2 Lol A ZEE Bof AR HaE B FAx, HCTY F71 ¢ ad59 F7sk 5§
T AT, d9TAE A4 U9E BT ek (Table D).

Table 1. Physiological characteristics of normal & experimemtal groups.

% = o z T A 2 T
2 % 20g 20g
) L 38¢ 38C
2 8 9 7 1.56ml 1.56m1
A g F 3 7.7 x 105 /na® 6.2 x 10% /=2
Hematocrit 41,5% 46%
qd £ # 4 1.52 x 103 /wd 2,0 x 103 /=s®
HFAETLA 53 /m® 14,/
3 & 4 83 83
4 ¥ & 320 320
Jd = F 12 % 12%

2. MEBE HMLH

¥4, 29 28 E ¥ Blood urea nitrogen(BUN) & 37154 & 283, g/

AAUAE vgon A2 FolA albumin°) F7154E 29 3} (Table 2).
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Table 2. Biechemical characteristics of normal & experimemtal group.

g 5 1 = 3 IS
z 7 A 0mg /dl 32mg/dl
£24 268 100mg,/dl 120mg /d1
BUN(Blood urea dmg /dl 5mg/dl
nitrogen)
¥y E F 1400mEq /1 1350mEq,/1
Z % 7.3mEq/1 7.4mEq/1
z 5 7.0meg/1 7.0meq/1
ql 6.2mgd! 6.2mg/dl
o Z 108meq/ 106meq/1
Yyl 2.3 albumin 1,5g/dl 2.0g7d1

3. HSipojEY JE LA A

WA 2] FAFHZ F1 Aol FAYA don AARolA= HE A 2] §F ¢
FAYA AHA Z1A%, FAE A XY o] 2d A ER W3 d4 ez ¥ E54y
AXS FA3% FAYA JAHE & 4L F AdS Fig. 1,2, ZHA=RE ol FE 49
AFEAE HAede] gho] shos z =3 FAYE Z4Hdnh 22z AT AgAE
o) 4 granular degeneration©] #&F HYo Fig.3). AFAL A ZF7F 750 glony
ZHAA 29 FA o] FEE . AFA | A A FAYA UNL, crescentE F
4she 9 9 gramlarity, Z4s A 24035 TEIE AZT ¢ YA (Fig.4).

4. Mitochondria 2| O M| s}

A AHA Y 71 SRR ARA 7] Fo] £AHE AR AAEAY M4 FFAY
E B Yeie 2id el 5EAY 3oz ¥y, BFAAA cristae 7t 7
" AA A 223=H AT (Fig.5).

5. MXH0jEE & 2 H

Bowmann's capsule & A& A £ 4j EHo| Z715 o] Qo E3] intermediate fil-
ament 8 F77F AAAD. 5719 FEE TRoA AASJo FaFo 2 AT A
Aato] FAYA F-HAx Ydepgeh (Fig.6). A Ed WA o] Asix b4 B2 FA47 P
AMEZA AF 4 depll 2 JA o (Fig. D, 4832 F45 Y5429 Ax3
Hel & &4 A=A, 3238, $48 233 g2 AXAE7Sol FAHAX ol AlEA
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Fig. 1. Mesangial cell proliferation, thicked
glomerular basement membrane,
destructed parietal & visceral
epithelial cell (HRE,x400).

Fig. 2. Damaged distal tubular epithelial
cell (HEE,x1,000).

Fig. 3. Gramlar degereration in tubular Fig. 4. Diminished cytoplasmic organelles
cell(HEE, x490). with vacuolation (Toluidine blue,
x400).
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Fig. 5. Ultrastructure chamges of mitochondria, swellen of mitochomdria, formed of
myelin figure were seen (M;mitochomdria, | ; myelin figure, Uranyl acetate
and lead citrate, original megnification, x4,000).

Fig. 6. Fusiom of foot process, myelin fignre in cytoplasm were seem im the visceral
epithelial cell (JF; lhiermediate filament, BM; basement membrane, VEP ;

visceral epithelial cell, FP:foot process, Uranyl acetate & lead citrate,
x5,300).
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Fig. 7. Degeneratiom in the cytoplasm, accuumlation of proteim materials in the
eado thelial cell were seen (EN ; endothelial cell, FP; foot process, T ;
accamalation of protein, Uranyl acetate and lead citrate, original magmification,
x4,000).

Fig. 8. Swollen amd vacuolated mitochendria in the cytoplasm of activated and
proliferated parietal epithelial cell were seen(M: mitochondria, FP:feot
process, BM:; basemeat membrame, Uranyl acetate and lead citrate, origimal
magnification, x5,300).
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7150 AR HEFAAA 2] §H=E A2 A (Fig.8).

V. 1 &

setEA 9 FA02 QA opr|H A EEAL SGEAT] AH AESHYES EH3)
A A3 o 24 menbrane permeability o] §&3 422 W3S zel sl AlEJAO Gatt
Na* 2 22 g ion 420 MEW 4+2o2 wddrks B usigch v~

Bleomycin & A F<l streptomces verticillus & wl Fojl o4 F%5 glicopeptide
FRAA 2A B 59 A 4G A 4] A FAaHAE A dh? Bleomycin®  F3rzE
propionamide o] 7 33l pyrimidine chromophore 2 F4% coreol g9 F L o)
LAbol A sl +2% A= bithiazole carboxylic acid @] 2ol A amide 719 ZFF
o w2} Bleomycin A,, Bleomycin A;, Bleomycin B, 2 Bleomycin As 59 %47 U
on] gag o2 = HE4o] v 2A A2 Bleomycin A,, Bleomycin B, 50| F& A}&5 ¢} ®
3retak29] 7] A2 Bleomycin @ bithiazole group ©] Al £ DNAo] 39 o] DNAEA
£ AdA 7= Aol A" DNAE A A PA 71+ £49) DNA polymerase 9 7] 58 A
3t DNA 4& JAste Aoz ¢ * 3ot Bleomycin2 Y ub¥el ¥ Lo wd, 9
ZA3k7ell, hyperkeratosis, alopecia, stomatitis 52 Fuslttn dalz] glon] ¥  E3
Bleomycino] 3=+ 3 52 o4 AF54E f2sted o] F A54L  Bleomycin o
93k 9] £433 2 Bleomycin 59 7] capillary endothelium? blebbing ¥} interstitial
edema o 4] #| 7t4 9] A #35tet FAlol HH A type 1 pneumocyte 7} £45 2 534
o2 g3 ql type II preumocyte 7} 24514 58 o]d 243 type 1l pneumocyte
RS AEE Ad Aoz dx b Lowitz & Bleomycin9 FH-54 02 ¢4
= 29lo] erythema 7} SHE 31 A2 wb= B9lo] hyperpigmented striae 7} 3w
stedl ol 54 Folo) @ 4 Aol 7 ¢ A FEE F/HIY] HEolgx
3t} Leith 3 Lewinsky ©+ * Bleomycin ©] ¥AFA Z Afel] o 51 3] Bup3-8 £4H4] 715
AFHA L A7)k 31 o5 Edward 5 2P ¢HF9] hyaloid vascular systemo] 3
oBle 4 10¥ W] I3lo] Bleomycin & T3 339 Ego] itk x st
H FAA, F4A L T35S A F422 L dYsA SFELE FAg AF
SEolA vdebd A AFFA 2 94 =, A9 xR dTAEe Pty Wk oe
gAHEof 9 5‘}“] 25

Suzuki 52 * glycerin 9 & acute tubular necrosis & {3 3FH A FlA
A 3 3’4*}5]4] A Ao A 2 AR A T4 71 Ay ’ﬂx}‘{—li st e
ZAE] FAR E FAFolA F4F2EQ conglomeration o] FEAE A0 Ako] Az
3ol whet Al 2ol A = ATl 2ot Al gt & x o FEIF St Al XS] 7] A el
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Bleomycin £-0o{7} mics AZo] v]A & S4ol A3t 4234, P34 L 2ol A 4T 9

+ microbody 7} 37136 vl A2 st AAHAoH ofite] wsle A x4}
A Z9 v A AA A A 2dd) 9% Aol F439 . Lavin @ Koss
+ ® alkylating agent 8] cyclophosphamide & St 83 A4 ZTAA X A3 A X
A RER, SER ¥ golgi complex ] ##%3} 37| free ribosome ] F7H 29 o] & Zhll A
H A7t Qojvhs cyclophosphamide o HAREE©] Z9Hl et 43 A Eo S40 72 ZFE517]
o £ 2k A3 o}

Weiss 7} A 4§ vle} o] A& FA7 7t sk /7 5ol w2t dFd e
FE 25 9 9ged & 49¢ 5424 2 HEEHd4 FEAUG ez Wy, ¥
T2 A cristae o A= Ay shgd AYH 7 A, AN A FFol 2
= A

A 3 A TR EEY A dsle ARIA Hde] 2 29 € ZEXRSH
AHA dY o] zojAl el b4 wste ARA Y F, AATY W4, 3y, ARA Y &
A, myelin figure 5-0] 3= d=dl o] YA Fo942 93 ATPE P84 %3 ATPase
&Y A FFE v MEELE A2k Asd. o epo] Al st A FEsh=dl A
HA 9 B g5Holch AxgloA AYA vdeptes sl ATP 4 Adf ol =
A S EAE A% YA FA AL AHAE 53 20PN A4 T et Y
on ol A% gAY Aol & FP}eul =Rl Het AhsHt

£ A% A moused] bleomycing T F AATA G THMH R 4942
Az PlAFEE AAFI AT $E ALY vl ATFZ WS FAG A ATA
HE Ao 2o FA 07 FlAate] FAYA glon H{F Y AT §F 2 S+
A E9} o] 27 RAEHNFY 4, 2z THART M XA A ge] gl
A5 3 YA xdol A granular degeneration o] FEAF At 22z ALFA Y A EFIL F
7k=lo] Qo crescent & F 4G5t ¥ 2 granularity, 74" A EZL0 A3 F235), Al
EANY AN FH 7hast TE, cell lysis T ANALY BFoe dAH} o
9-E @42 bleomycin o] Sl &g Axe] £ 07 FHAo] S5t A EH A
Aol Zrazt doj vy o o} I £402 A3 AFF R 2 Al WA S
alkaline phosphatase #4432 4" Aoz F55v A4 2 ZHAH, 49403
B A 29 v)HF2e HIE FHATIE AR A5dHg

V. & =

Bleomycin ] mouse 9 A #o) v E4-& 742 SF5-2 343%  Bleomycing
EANRE 15, 25, 35, 459 AF kgd 20unitsq 274 FARE, 5FF0) YL A
Hoted P dA, Ysltd Wsles F45n, HA53A4E HE3od AAHA RS & v AF
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25 #34¢ A% d&34 2 AES ddch

A2 eH H3E ve, JYFAY 74 D HCT, 435, JFAEF L4 9 715 19
FA3, A4 #Hslbs $x4, I8 46 E, BUN, albumin 5°] $7H8 2o F9dt. 7
At S § 3 A2 A o] ZA% RAEF A P4, 29 L 49 And
Ao M EollA w5l HAd, gramlar degeneration ¥ crescent ¥4, FE79 894
AZzAPAYo) A Ay, T35 n TS 5 F9A Zell Ao g4 ARA, T3,
lysosome 2232 B A 2A E7 50 AU =7 FEAY dy oo wiygs AH
A 2 STHAA cristae o AL AYA 7 FAE AL

ol 49 Wi-E FHF A4 bleomycin-& mouse ¥ AF2] AATH H &4 L EHA A
G A 2o FH 2 FL3e Aoz Agdr}
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Physiological, Biochemical and ultrastructural studies

on Bleomycin induced nephrotoxicity in mice.

Sang-Yub Kim,

Sung-Tai Cho.

Dept. of Physical Therapy
Kwangju Health Jumior College

* Part - time lecturer

YAbstract{

Bleomycin, a glycopeptide antibiotic isolated from Streptomyces Verticillus,
has been used as an anticancer drug active aganist human squamous cell carcinoma
of skin and lung. In this experiment, the author pursed the effect of bleomycin
on the mouse kidney, observing the physiological,biochemical and ultrastructural
changes in glomerulus and convoluted tubules. Mice(ICR strain) were used as
experiment animals which were divided into two groups, the control and
experimental groups. In order to elucidate the nephrotoxicity of the mouse
administrated bleomycin in D.W., this study was carried out. Bleomycin was
injected 20 units per kg of body weight to abdominal portion of the mouse in 1
week, 2 weeks, 3 weeks, and 4 weeks. After 5 weeks, the left kidney was taken
out from the mouse with injected bleomycin and investigatigated the damages of
the cells by the ultrastructural inspections. The results obtained were as follows

1. The thickened basement membrane of glomerulus and closed urinary space,
fused parietal epithelial cells were observed, respectively.

2. Destructed brush border, granular degeneration, formed crescent, fused
foot process, vacuolation of proximal and distal convoluted tubules were shown.

3. Phsiological characteristics of experimental groups, thrombocyte, Hematocrit
and MCV were significantly increased.

4. Total lipid concentration, blood urea nitrogen were slightly increased and
total cholesterol and albumins were significantly increased on all experimental

groups.



Bleomycin -7} mice 4] ol |33 SAlol e A2l %4, AHAH % el PR 97 13

5. In the structural changes of the mitochondria in Kidney treated with bleomy-
cin the organelles changes into a spherical or oval shapes, irregular cristae and
destructed mitochondria were shown.

From the above results, bleomycin damages both proximal and distal convoluted

tubular epithelial cells and glomerulus in mice Kkidney.
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