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AL AEHAF AE Z7|71 Az G4l w21
dukAQl M ErAHNecrosis)oteE & sty =
A& Ad HAXEE #2319 shrinkage necrosiszti
BOEAT. olF WyllieSe? olajg &ele] ATA
oA mATRe EAAHQ WHIE ZlEddn oF
XX EA xR WHEAT)
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oM 288 98g 3o

X TEAAE Yol HN¥e ety EAe o
WA Ql M ¥ Hnecrosis)$t B8 ME =t &
AH1 d¥8Fe] M AT Lr|BEL AT
ZE AR ded dRAdME dFE=z AR
apoptotic body & A3l FA= F99 FA X
o AAHE EAel AUrkFig. 1). wehr] oly =z e
A AZAFERE F FA 244 452 A7)
T AxAle 28] XU EAde EHELR A
¥ & o4& FH Y 9FE FEAIIA
HE 5ol Jed olEETEAAL AEAlel Aw
# el a}o]A & Table 13 Zth

OFEEEAA FHAM dout= Asiety Efo
25 A2 ZEol9 Frldl wel Zgold oF&A
ErES @At dojud o|#AY M  endonu-
clease, transglutaminase, proteases-°] ¥4l 3}s o
SFREEA| 2N BAHE 5 Feiyad warl
YehdtKFig. 2). 53| endonuclease®] #Alslo] w
£ 180-200bp =Z7]9] DNAY FHL o}lEITEAA
o] HFAHAZZEA olETZEANAS] ] wi¢ 93}
© apoptotic cell®] DNAE A7|95dd Adaly
Bl(DNA laddering) & YeldtHFig. 3).

SIX T EAXAE WA O R glucocorticoid, tumor
necrosis factor, transforming growth factor 2
A2 GATY ARAFe os NERAAM A 54
Age] 2dd WAzl zAFoRN BAYY ofy L
EANL 2o URQARZM olXTEAAS gAY
FHAZE c-myc, Ras, P539) 22 olELEAAS
EJANE FHx9 Bel2, Baxst e A 44
2 TR olF FAASY 45 BARES B
OFEZEA 29| WwAo] 2AArHFig. 4).
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Table 1. o} XX EA A9} MX3ALe] dutael x93

Characteristics Apoptosis Necrosis
Form of death Physiological Pathological
Occurrence Single cells Groups of cells
Organelles Late swelling Early swelling
Lysosomal enz Absent Present
Nucleus Karyorrhexis Karyolysis
Nuclear chromatin Uniform compaction Irregular clumping
DNA breakdown Internucleosomal Randomized
Cell Apoptotic bodies Swelling, rupture
Phagocytosis Present Absent
Inflammation Absent Present
Scar formation Absent Present
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Cellular response to external and internal signals
External information Q Mitosis
Apoptotic signal
Survival signal /

Cell ) ——— @) ‘
O Apoptosis
Myc belx

O Quiescence
Ras bax
| P53
—_ Differentiation

Fig. 4. o} X TEAA2] Al

Internal information

Fas/APO-1  bcl2

79 32%7} o}EZEAA FAAL AX w2rA A
E E2 AR o3 gAEs gaEsgch B3
AgHoz HId A=A AA Gz A3
el A28 dAMAE &L dAASHAE 23] 25
T2 ol¥XTEAA7L dojdg #AASH apoptotic
process’} B4 ATA AFNA GFHEE oSA
71z A4 AAY 715 fEsed S8 983
aalet St

AVFEA AZ A WAt -gMEe] A FiME AR
AAZE FEA7IE FE 71do2AM AzARAA
o) ME9 A zdE NI o Fasic)
A AT FA4L AzAYd ALY AE T2
Ay AU A FE A Bu|H & platelet derived growth
factor(PDGF) 59 AR o3 et ¢
HA dov olE X £ FAE JodlE A
g 7142 o}z Byd v §it. Baker$2Y @ Thy
1L1AE o83 ¥ HAE F44 AMAl A
d 2doA A7t FHFel wE wAA A XS] ¥}
g pEsed FAFA F AAASAEY st3st
dojdHo] olojr AEF2A o] veh} FEFA F 5
A7 MAEFHo] HuFd o8 F 14Y97 AR
F3 Eoprte A8 A FA ATAUAA
9] apoptotic cell& A X9| FA|7iet A8t A
£Hog Z7lE F AZ AUAELAXY St A4
d 2§ 22 olgd ddd wlAdAEAE W)
ol A ujekalu) AAARE AAS wgs T BS
A1 10% Weje] WA FMETL ol LLEAIA
2 dozige 2nss 74 2L 71FAez AYeA
E AR EHAEY ol XX EA 27} HATS eI

1 st FA4 AREA Agel dERACN B
g ol#ld dde WA EARY olTZEAAT}
AR A7 Mgl wWAA ALY £& FHE
At AAge] WL AAAIE F83 7)Y
& AARgth ol2ig w&L Harrisonsol” 6829
FAA AFTA A9 #xbe] Ax2F 35964 Ui
3 & wl4dA &M apoptotic celle] #AAHT &
3] Nxo] FAo] A Ao TFT AFe] AP
& apoptotic celld] 47} 718 che Baet dX
3he otk

§9 Takemura$e® Z%F Al7A28e #d 80
gle] gAloflM X ITEAA Futo] F23 RoZ &
23 Fas &493 Bel2 gye] 4@ G432 &%
FEwsrl A3 gAlolA Fas 33} Belz gwel
Aol Frkste olEel dMARE wulnel
F FTEAZE doka stk ol2igk Bel2 wule) wb

2 ALY olELEA L A7t AL
2 2

AEE AAMEHC

ojgkel AbA MM otEZEA| Lol Tigh B
I2E AA AREAE e 48 35 2
A AFPA] A9, GH transgenic mice, Adriamy-
cinog &3 Al Alg9 5/6 nephrectomy®
e A¥Y AFFA AsE ZddA] wAR AT
9] olXEEAA7F FUMETE BIiFol Qvh £F
BAAS B4 ddAZFAEY] S} EEZEAXE
s, S ARFA A9 #Ake] AzAdAME Al
Aol Had TFTY ddA A o EILEA]
27} BAEY £ olE HXA Fas #5} Bel2
A @y F7HE B3gk vt 9ot olld dAY
AFANEL AATA wAAEAEL] oL IEA A
= AW FE3eS S48 A7 a2 gte dFe
A rdez AZET oA Ay {FHAE
o] HHE ol XTEAA fite] FoF A¥E ¥
oz A7,

FH ZF AATAH ZHEe] AR ARSI gluco-
corticoid®} cyclophosphamide Fl kA& 2] el
3 Aot 7)Ae ofx] FAA gE Adefolt HY

" WA FAMEYG A¥M Dexamethasone 1
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Fig. 5-a. Cytotoxic drugs°l 93 §23 d3AFA
¥o] o}¥ELEA XA ISEL stain( X400) © 34

H-Z429 A¥, %3 MEAY apoptotic
cell.

B DHA gel elctrophoresis

3 ! 100hp MW marker
v ! positive onntrol

T pegative controd .

. Dexamethazone 10 M

: Dexamethasone 107 3

! Cyeclophosphamide 5 x 0 M
] C}'nlnﬂhmﬁmﬂc‘ 107

! Melphalan 2 x 10 M

: Melphalan 107 M

: Cyelosporin A 1000 ng/ml

i Irrndiation [ 500 B »
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Fig. 5-b. DNA #A7|49%- Altel24de] DNA(DNA
laddering).

pg/mlg WAl H7HEF 6212 AT Foll 45%

o] AE7} ol XZEA2E doFE AE BRI
o] glucocorticoid®] WHEAH ZErAFT wds
T 2L EA27F B 7M54E AlALele
270t EY 5P WAASAE wFA wjgd
ol Dexamethasone, cyclophosphamide, cyclo-
sporine A & g A 4AMEF FHRE
8-18%9] HAMASAH EoA olEZEA|27} FEHE
& AEF v Iok(Fig. 5-a, b). °lH¥ d7+4H
5L 4F AlrA g A2d 9 AMEHe U9
AAAEL AFTA G AR GHES SJEZEALE &
WAZ|R O} ELEAAE o]F ofaje] Zgr|He 3
U= 3= ol didide FF A7 H8¥ A
o2 Azt

2. 24 M=z JJAl

A AA¥e ofXXEA 2 t3A Allens
2% Madin-Darby Canine Kidney(MDCK) A3}
ol A A4k AEj7) 48417 B F 5.4% 9] ATA
FoA olETTEAL7} FEHT, AIIAE T wet A
¥ F7HEHe BREle] HEA F4 Axd Al
AME olXZEAILV BAYL AL FFAT. 2
F A¥Hor fud JYPA 22 B4 34 A8
FEA Axd AHAFEY olXTEAAE JRAH
f2 10-158 FRE A P 279 w2
DNA® Bdd4e ¥ud vt JH?. ol FAHAR
A Y Axd AYAE S48 270 ol XILEA
2 FHHo| Bojdle] Alzre] FHgtel] ubet M ELIALE}
E AEZaE AL AXE AE Yo

38 SchumerS&' AFdAAE 2% YA
ARA AAGM AFH FRA whE WEE 3
3] 587k AARE Aud FuMEe) of¥ILE
A2zt #FHE HFRAIZEe] A SE gge AX
oA AEAAL doj g BAsT. EF AHAE
o] olEXEAAE ABFFE & 12X HE A
m olX T EA|~9 A#H sulfated glycoprotein 2
SAHA QA }EZEAXTF BEEE Al7|e dRF}
o Wwdo] Fr1ele ABFEYY 71Ho2A ofE X
EA2] 48 FR3Y o) A AuAx
wiokA) FALE S A(H202) 9 22 AEHAE ulg Ay
o A7 A% FRUE T vdstd Fas &
A §AA 2@ FoEla ol XTEAA7F fEdY

S-88



= Rnges R F4 Auwd Al wdste
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Rzl Axduze Fgel2 FYE ST
At gAY Ae °}EEE"]—’:7]’ AR EE
Baste], ABVFEANA DIREE olFETEAXE
Frejatar)e] Fobell W gepold tiake] Wt 7]
A& Aojzhy syt w3 AFH HAE AMEEH A
o g3 gdoME Mg ¢Fo] HAH oA
oAl Myt el apoptotic celld F71 Friehes @3
sged” ol RuEL YR YT Az &4
A SIZTZTEALE FAT HBE & LS A4t
AgHog fuar T4 U AZA WA
& o HGF(hepatocyte growth factor)& ¥
48Xz 3 g3 Zoleldel oA 3
A AEe] FAMHEE AT 100
=7 ]'3}‘1] O}E T EA27F @AEA A
HAAAe] A7) AT o EZEA| 27 fdFe] W
ag v 3o

=8 Traca%2™ mouse proximal tubule
(MPT) Al Zujokoll A whekduiel]l 8 4M#] cisplatin
< AN A 4 HBF o 80% 9 A FolA °}£
ZEAAZ fEE T, A9 SOD, DMSO%
2 HAAXNE § 3F olEZEALTT AASHA 73D }
9 c1splatm£’_§ gk FAARANAE of¥XE
A27} Bed@cha 3k Hallers2'™ MDCK Al
Fujok AEoA o] 24 A diatrizoate} H]o]
24 2919 iopamidolE WEFA ] HrtE AL
12217 ol ZHz; 33%9) 8.5% 2 HXE oA olXZE
A &7F EATS Baste] YA EGA &% A=
A B4 ARANNE ofXZEAAVF FRF 7HS
2 F4 AL AABIAT

ol4e] of] ATFER vlFo] Hol HYPY B F
A FA ARANA Aud dHAREe] &2 ol XX
EXAg gEo] oy ol 48 53
71¢] F71eh A#d A#AFAA L 7)1 =
st o} X EEAI LS A diEiME FF B
& a7 "asee Algdo

rxi =

3. HMHM 22YE

Aerds Ay 99aed clusterin® AE
Aol Aw2 23A 3tk Schlegels&'® A8

o

g a7 WY FEEHIAM clusterin FHAE
87 AAF 124 AR Friste o 2793
2 fAda wde] 15 USE BAdY
t}. =% in situ hybndization 23} clusterin mRNA
= 12417 Fol AAadT d9AxddA 2ds)
ot 79 FREE S9MAug AoAXdAE g4
Ho 84 22 A9 clusterin 98] wjHd 2 2@
HA 74 FRE Zrrste ¥H EdolEldd {4
A S BE B
ol? gzgog AWML FEAZ
WaAjoll A Myt Ao E apoptotic bodye] &7t
a@ HNF 33 Fol 3w ol FrisiH ol
apoptotic cell?] &7} clusterin®} TGF A8 A=t
wyol Zylel EGF fAz e st dAdT
3 3ok Zrizke] a@HNE AdelA Alxde
x—}u]-x-lo] Hzo 7}};]_9__—17_ n]}d/‘* uu;qo“,q )\]xl-_4 d}
23}4g dAA7)=d ChevaliersS ol2dt 2-$-
SFEITBEANAE AAA7E AoE 4 Bel2 §3
Az d-EA gage UE Budoh
dH ax Mol o3 FuMEe] olRZEALE
2% AN EGFE 5% 35 4942 € 3%
Ao re] o} XZEAAE HASA AT o}F
Ao F4L2 zdgde Bart Atk o) § A
BREZ vjFo] A4 22U FM JXZEAAE

2
4P

2
o
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4. ME 014

MatsunoS-&!® Agol2F FA AR g B
el 109 BRI O} EXEAIL HAF EolHoZ
HEEE Le¥ F9e hE FAS AMEE Wdza
g8t JMo A FYA 278 B G4 AR g
olX T EA A0 #BHEL AAEIEY FUAM &5
9 AejalE zAFHoT FA ARulgoz HAd
128)9] Fatola] ofEZEA|AL] wEHPAFI AR
Lo BEE YA ABAE AFEn BE A
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5-89



Fohin . y e .
Ve AR T e s P
% [ ] b q__. F . 3
i : ] z,
11 L= ket R
1 Jj.,_‘ ] '-i- " (L, ! ol 1 *
y oFf- & W o-g Tamt oy
SRR e S » @
: L ¥ .-....J - Lo .
N R Ak
. S
s & ?-'l f-.‘ :' p o .
.r"-'r T ’
- . M - |
a ® ..EI""‘IE::I \ I ® A d
_.-1_ I.F_::- 4 o= i . LT
L] l.'i i o L

Fig. 5-c. 94 AYWE @22 NZA(ISEL stain,
X400) 8 E-Apoptotic cell

i ¥ T EAEETTy b #E ek g 4
B . o ‘o ‘.L ¥ - i e
'?l'_ & M. e s g . # £#
r T e i'ﬂ"i *‘\? ]
X .H'F L PR o l"‘ : f. [}
i'..--'l"h.ll_ 1 L a‘iuq :.ﬁ i gl
) ! - - i ] 1
| A e & ol f"? ..;“ A __g:.*nﬁ..l'
i TR * :
[ Sy F; ; ﬂi:
» rS - " o A
Ir.l; £ ; S T M 15
£ I A o i
+ P * o, g L
& - l'a:l i I ;Iﬁ 3 &I ¢ E nT =
| i o P 0 ‘“.!. T
g o T & g ow 4w
Bl Ul imAdhfn, T y
[ ] § I 3 i_._\‘-,'.":. % 1
=a L o -y " LI
P EI @ u&' 0 Y L]

Fig. 5-d. Cyclosporine A NEA #x9) ANZA(HE
stain, X400) 34E- Axy A ¥

X3}
. L — "
o
5 wr "..i =
1 '-.n-E e & 5 | - e
L g fa =
g i -
F - .y s, P SR T ST
I v L] - L] = R
- . . & E. gt :' L]
L - 1
A T R L i R e L)
oo 3 e, o ;
- [ PR AL '!'.-Huqi'hh-' ”
o i : LAY B, LT . e TR
B R P ol
3 . o
ol R e pir ety e
N - | i r 5
4 Sl ¥ Ay o [
q ¥
o A R & g L e .::Jd.-:fg..g“ W FEE
Al ¥y . ¥ i
% ; o ittt T L
- e - oy @ s "‘:'_ L ) -]

Fig. 5-e. Cyclosporine A 2154 #x2] MzA(ISEL
stain, x400) 3} 3 -Apoptotic cell.

53] AZAAl 94 cyclosporine A EFEL &

ST HE 2HR0EY FojPo] e FF 25%
olde] Mm@ AXoM olETEAA7F JEhdtim
31 Fig. 5-¢).

A2 o5 AEe olEZEA AT Yotz A
B} 71 oA wEA wprl QAT 34 ARwe
A A A AHAE W HLA I 3hgle] 2
@o] F7tH 1 oldl W& cytotoxic T YHT7} Al
T AHAXY ETEZEALE FuAZ Ao FA
Hrh

T 4olal & AMEHE cyclosporined LLC-
PK1 A9 AZ vfodellA] wjokllel] M7 3 244]
W GA T} wlesle) AUME FH| Fas
Aol wdo| FrtHm AEF7|(cell cycle)e] W3}
E 2t olETEEAIAE {FuAZidn dBA ¢
th Ito52? cyclosporine 415419 %2 4748 B
2 1038 #AF AN WellA e
apoptotic cell& @& =d oleist dHe Rug
< cyclosporine ASAoME ofEILEAA 7Aoo
28 S AlAMERT Qi

Cyclosporine A1%5AdoA olXXEA A7 doju}
= 718 A ob3 HE}R] Yoo} o}XTEA A T
Aol NEZURY Zgol&e fel Fr8tx, cy-
closporine AS5A4AME HEW Lol Frlst
TEIGn gt Zgol2tiAle] Wdiete] @A o)
AA g7t 29t 5L cyclosporine AEA
< FEA BXAAM ZEHA A verapamil 2
1 B A A9A299) MxPola oL ILEA]
27F oo 9dA HAEE B8t cyclosporine A%
A 98 Axd J94E olXTEAA A
Al Zgol e AL AAIF vl YoKFig. 5-d, e).

¥# Olsen®™ Aloj4 & WAzl A4 AR
AL gybAl 34 ARAde g2 29T 4
AA(brush border)9] 4ol gl Y3ie] Agol
& A8te @& apoptotic cello] #RE = 228
A EAS TBASte o|RAHNME o} TZEAIAE F
23 Y2 ¥ Reolgpu Ao

AT X T EAAE ol Fo] BialtslE: F4 A
Hubg cyclosporine A1E5AY G4 Axd Jr5e]
BE FAHAM Ao AT &48 F2A71E 71He
stz FZE0 oo disiMe R x&Ag A7)
g astejet AZHch
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5. 7|et M@

I EEA AL APV BlATH LA A
Fa% Aoz un Hn Jorf? Jhel gt
A o] Aol wAmA A FAAAF AGFFAN #
O}ETEAA AL At e SAAHA
X TEANAE F2 £5F U A(nner medul-
lary collecting duct}®] Ale]MlXE(intercalated cell)
o) AAst Henle 32l¢] 287bsA(ascending
thin limb) #3}s} #&e] gitkn st

£ thdal SACME A 2Ad FUAE
apoptotic cello] AFTEAl AE 9} FAHAER Ao
AEFolA FEAsA 2299, CPK miced] Al
w7 AT AL vl HE ZPEHR] o} ELEA| 27}
BRPo g RAZY HlogH ofEXLEA|ATL o
W s @ HoZ FAHYT

A A FARHAME o} EXEAN2E A7}
o] ¥He3lE autoreactive TR 7o) AAFHHA
28 43 3t lorn oleg HAdAM ojx X
EAA9 FelEe thofdt Ayt By Agg 2T g
Atk = TYATY AARRLS AX FH S}
Fas#4o) #olstzd nldsd TYITE Fas-
ligand g+gell oJ&l }EZEA|27F FEgozHA A
Agr}. SLES H3A FErd2 %23 MRL/LPR
mice= lpr(lymphoproliferative) #3x}e] ®Hold
o8} Fas &¢lo] wasx] g o]z dsf FAHHe
autoreactive T Q5771 Z|&H o7 F4sto] SLE
g Hol: o garebtg Ukt ol2ig olX

ofN rlo

Lo

ZEAA Ao Ao YA SLE $xte] T2 ¥
A T8 YupToM IEZEAAE AAete Hoz
227 Bel2 #f3zte] dde] FrhHo 91*501 23
© vt 2lo] SLE $9 A7taRAZA ol EZEA]
2 2% 9% sz FAL

a8l = AMES #ate] A Bel2 #3#71
ZaA HEE 3 glgol o] LAH TS &
Aol A XX EA L] A7t GHESY FAL KT
AFA @ent FEaT?

E§ Bodis&® HIV virusst 438 234 A
FA ARE B9 AzARdA Hxd JuAEd

AR Ae] FH3 apoptotic cell& FE3] E
Ago] M)Al ofE X EA A0 AL FAEY)

FH FA EAGAHNA] o EZEA A ??_ &
F= @4 Hddlds e v g} 252% F
A NG Fate] AzAA thgEA olELE
A2zt SEEL PRNE, 53] PYurizte] #HL
$xlol| A Tk e 2 apoptotic celle] Wehdtha &gl
tHFig. 5-1).

AZHOoF ¥ T EAN2E ZF ALTA AEI A
¥ AFAEE AYshe oz AFSFNM FAF
garides &g & Aoz FHHY ofd HHH
d A¥ 29 71" 4 AzAd fstA AL
Ao s otz BAA gtk wEbs ofel o
& v}l JEg oErt aFEY olHE v|xHd ¥

3% apoptotic process? AN 2HL ZF U4
o] N2e g PHoZ Agg F dedd F&
1=

REFERENCES

1) Kerr JFR, Wyllie AH, Currie AR: Apoptosis: A
basic biological phenomenon with wide ranging
implications in tissue kinetics. Br J Cancer 26:
239, 1972

2) Wyllie AH, Kerr JFR, Currie AR: Cell death’
The significance of apoptosis. Int Rev Cytol 68:
251, 1980

3) Harrison DJ: Cell death in the diseased glo-
merulus. Histopathology 12:679, 1983

4) Savill J, Smith J, Sarraf C, Ren Y, Abbott F,
Rees AJ: Glomerular mesangial cells and in-
flammatory macrophages ingest neutrophils un-
dergoing apoptosis. Kidney Int 42:924, 1992

S-91



5) Baker AJ, Mooney A, hughes J, Lombardi D,
Johnson R], Savill J: Mesangial cell apoptosis:
The major mechanism for resolution of glo-
merular hypercellularity in experimental mesangial
proliferative nephritis. J Clin Invest 94:2105, 1995
Takemura T, Murakami K, Miyazatop H, Yo-
shioka K: Expression of Fas antigen and Bcl2
in human glomerulonephritis. Kidney Int 48:
1886, 1995
7 HAZR, AR, AAY, T, 23 wAqFA
M E o)A apoptosis 23 In Situ Labellings) 2
g DNA 374 %&, g gd93)2 31:61, 199%
8) 2B, UL AL A F: Ionizing radiation
L Cytotoxic drugs® FEE WAA L N X9
Apoptosis. A58 2) 15:567, 1996
9) Allen J, Winterford C, Axelsen RA, Gobe GC:
Effects of hypoxia on morphological and bioche-
mical characteristics of renal epithelial cell and
tubule cultures. Renal Failure 14:453, 1992
Iwata M, Myerson D, Torok S, Zager RA! An
evaluation of renal tubular DNA laddering in
response to oxygen deprivation and oxidant
injury. J Am Soc Nephrol 5:1307, 1994
11) Schumer M, Colombel MC, Sawczuk IS, Gobe G,
Wise GJ, Buttyan R: Morphologic, biochemical
and molecular evidence of apoptosis during the
reperfusion phase qfter brief periods of renal
ischemia. Am J Pathol 140:831, 1992
12) Ueda N, Shah SV: Endonuclease induced DNA
damage and cell death in oxidant injury to renal
tubular epithelial cells. ] Clin Invest 90:2593,
1992
13) Gobe GC, Axelsen RA, Searle JW: Cellular
events in experimental unilateral ischemic renal
atrophy and in regeneration dfter contralateral
nephrectomy. Lab Invest 63:770, 1990
Triaca V, Levine ], Lieberthal W: Mechanisms
of death induced by cisplatin in renal tubular
epithelial cells. ] Am Soc Nephrol 6:1006, 1995
15) Haller C, Schick CS, Strater J: Induction of
apoptosis by radiocontrast agents in Mardin-
Darby Canine Kidney cell monolayers in vitro.
J Am Soc nephrol 6:998, 1995
16) Schlegel PN, Matthews GJ, Cheng CY, Vaughan
ED: Clusterin production in the obstructed rab-
bit kidney: Correlation with loss of renal function.
J Am Soc Nephrol 3:1163, 1992
17) Kennedy WA, Stenberg A, Lackgren G, Hensle
T, Sawczuc IS: Renal tubular apoptosis dfter

6

=

10

=

14

=

partial ureteral obstruction. J Urol 152:658, 1994

18) Matsuno T, Nakagawa K, Sassaki H, Ishine N,
Yagi T, Sakagami K, Orita K: Apoptosis in
acute tubular necrosis and acute renal allograft
rejection. Trans Proc 26:2170, 1994

19) &F5, 247, 484, Ad %, 395, 534, 2
B, A Ao F FA ARNENM gpop-
tosis®] &, g Yst A 15:571, 1996

20) Tto H, Kasagi N, Shomori K, Osaki M, Adachi
H: Apoptosis in the human allografted kidney.
Transplantation 60:794, 1995

2) A%, 95, A4A, BFF, AYF, Aohd, @
G Mo|FRAYY A& ZadaAs) of
ZEEA 2 oA 9 AR 15:566,
1996

22) Olsen S, Burdick JK, Keown PA, Wallace AC,

Racusen LC, Solez K: Primary acute renal

failure in the transplanted kidney: Morphology

and pathogenesis. Medicine 68:173, 1989

Coles HSR, Burne JF, Raff MC: Large scale

normal cell death in the developing rat kidney

and its reduction by epidermal growth factor.

Development 118:777, 1993

A Z MY BT olXEEAIA g

3| A 15:523, 1996

25) Woo D: Apoptosis and loss of renal tissue in

polycystic kidney disease. N Engl J Med 333:

18, 1995

Fukunaga RW, Brannan CI, Copeland NG, Na-

gata S: Lymphoproliferation disorder in mice

explained by defects in Fas antigen that media-

tes apoptosis. Nature 356:314, 1992

Aringer M, Wintersberger W, Steiner CW, Kie-

ner H, Graninger WB: High levels of bcl2 in

circulating T Iymphocytes, but not B lymphocy-

tes, of patients with systemic lupus erythema-

tosus. Arthritis Rheum 10:1423, 1994

Chandler D, Naggar EL, Brisbay S, Redline RW,

Mcdonnell TJ: Apoptosis and expression of bcl?

protooncogene in the fetal and adult human

kidney: Evidence for the contribution of bcl2

expression to renal carcinogenesis. Hum Pathol

25:789, 1994

Bodi I, Abraham AA, Kimmel PL: Apoptosis in

human immunodeficiency virus associated ne-

phropathy. Am J Kid Dis 26:286, 1995

30 FAE, %%, 84, A%, 45, 2H4E X

23

=

24

=

26

=

27

~

28

=

29

=

A, AP FA4EA A FAA apoprosise]
43 nz g A 15:567, 199

5-92



	1: 
	2: 
	3: 


