AR A A 19 A6 & 20009

(2

Puromycin Aminonucleoside® §'49 AZE3F 4]
Dl Waea] Gl Fojo o3 A&

QEERLLEIBER UL FREPOEL Tty

d = %-0 5 F

o)

8 X : Aol AFEFFY yYREL 2HEoE B Hog ¢A HHE 7|HY 5 Yoy A
8 27V 2H20lE A AFFTAMY A8 FFole 25% ¢ furosemided] HE
s8¥e] FFHT vk a2 4R Bz QY n¥Et, AN 59 EFo] Uz 3l
T HIde 45T Fod b2 AFA FHeonst b Zolse iRt 8- AAFID APFA
ZTAEe WA, A=y &4, AU 9T AL R AFA A3 5€ 23AN00E a0t
At AAEL puromycin aminonucleoside(PAN)Z #28 AZFIFEAH o¥n Mo F
o @ETo] AALEA, A ¥ 1 o mixe 9T BFuA S

9 § : Sprague-Dawley 14 60vtele] PAN 15mg/100gE B3 FAlstY AFF2A
Wng F2atuA 48 39 F5E 5% dR¥UE 353% £459h PAN 955928 o
T(N=20)2.58 3t PANT 374 25% L4H¥1E AL F(lgke) FAF F(LHET ALIFE,
N=20)% T2 F(dg/kg) FF (LRI 1E&FT, N=20)& g7z g 4y ~3 %
v 24A1 s, g 489, ¥ AHolEd S FHEHAn 4Y $EY 128 3F ¥ 12
& 8F Fol HAAA ANz BEHANAPAS G4), AIZANNH A4 T ErHEY
7 AALE A BEsh

4d o

1) 24413 992 Ay 15, 2F, 354 ¢¥7 28T PAN @5 Rz 4%
9 AgF2 vistd §-23HA Fr1s AT (p<0.05).

2) 8% AdolAde ¢ 1EFLAN Ay 3Fe) 09+054mg/dL, 8F el 1.2+0.85
mg/dLE dZF(3F 0.6%0.31lmg/dL, 8% 0.6=0.24mg/dL)7 477 ALF#(3F 06043
mg/dL, 8% 06+0.21mg/dL)el vl3to {314 =UHp<0.05).

3) 84 4R Zb F39 /9% Aolrt gl

4) AA7A B2 @R n8&FTANM HY 8Fd 94158%2 HEFY 35E1.7%° ¥
8 FrsA FrHeh vHp<0.05).

5 A7AY YT FEE Y2F, 89 ARFE, 4¥Y 2E4F7F o2 FUkEe A
¥ d¥79 dickee CD68 YA #4Fch

6) AXETA ANMY ZHE FEH ¥AY, FAE AXAV AXaYx ey 2
A =T AEAJe] HAAnde gy 2 Ade FHE G n84FE, I8 AEAL,
Y2 £22 %ol JAHA

d B:PANSE {utd AFFTA Ul HAoa 25% UHT Fojs Tk nje} y
1Y AEate] ¥ N)% AEE 2PsnE AZIETY 2FA YR Aol AFL
7\gtedor & Roz AziEc)

e

—_—

HAAR: s MEA BUT 56F 911-1 olzdittn o3 welttmy

Tel : 02)650~5194, 5730, 5734, Fax : 02)653~8891
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2HZolE XF Yoz
4R gHE 7d¥ + ey NE 27 2HZ|
= AYY AFFTAMY A BEFL A4AH3 Fa
3 XNFFHAR golglon 25% AUYF-AUN furose-
mide] Wgaygol del AgHn AR FF o
bl g ApFAEEAEY dsrt AAEHAo G
YA Aol dlF Rl o YWux v7tgH
A NEAS dodAE gty st ey
HZo e dR9 Foo off d¥ie] Fyt AF
F2o 947 TE AHA7HY Feizd gilol
AFEA ASAE £5719F Al AFF =Ho o
FAEY F& AA2E o) Aol wHAGP.
Puromycin aminonucleoside(6-dimethyl amino-
purine-3-amino-d-ribose, PAN)E 4 ¥ EFEJA
AFAAEAE 579 F44 g7 $o)&E &
AANA 7] FAA vARHY FIFAA] F24
BAHA ATA AZEE dodle FARA HAdA
AP A2E7 Rd2 Yo ojgFn g &
AT E WA PANE Fo8o AFFTA o
=g s 25% e AAE AL 1g/
kg T8 4g/kgE Fostd 24A7T g
A71s R ARFA, Axd, F 2AFEHR WIE
sasrE

Nz W 9y

1.8 =2

AY FE2 AF 8-10F, AT 140-180g) Spra-
gue-Dawley Al ¥4 60r}g] ¥ ZT< PAN d%
o 20vhe], AET 89 ALFLIH @9 2
BT Ztzt 20mbE) Y #stti(Table 1).

Table 1. Experimental Groups

Groups N Experiments

Control 20 Puromycin aminonucleoside only

Low-dose 20 Puromycin aminonucleoside +25%
albumin albumin lg/kg

High-dose 20 Puromycin aminonucleoside +25%
albumin albumin 4g/kg

AP %A= puromycin aminonucleoside(Sigma,
USA)E AHd g2 A3 20mg/ml F5
2 whEo] AMREg T 25% <AYHET(human serum
albumin, FAh-E 4F IHE AHE-3 )

2. 44y

WA AF 100gd PAN 15mgd] %3¢ AF A
o 3FAA BN Fosiuth 25% A¢FUE:
PAN®] 3 %o ¥ 3dA J= & FH "d 13 &
ZNE Rt G5 ALFTE 1g/ked, &N
W DEFLL 4g/kg¥ 3FL FASHE 4Y 3F
Ao A4 T2 g FHAYAI| T 8FA el YA
kg AAA HHZATA HAE ok

3. My Al

24N 7 Rd¥E acryl metabolic cageell 1wl 4|
Wol 24412 8.8 54389 trichloracetici o2 8%+
BEg FPHAoN HIYH}AEE Hitach thEE:
718 o]8&9 ¥A creatinined} LHUAE 23
stk

4. Hal=XEHN Y

AY 379 850 2Y FES AMNA HEF A
e FHAAENAEAE HAS A8 4R 2 A
#G UHAE 10% 4% =9 24473 3A
gt B4R 2AAZ JAHE AZD F =
Zwi3l2 rotary microtomed ©]-§3t 3 micron 5
A2 AR D. Periodic Acid Schiff G482 A3
st} AR A3HE, VA H13l, A7rEe] g4
o A&, AFE T FAsg ANEd FeE
o A ¥el iF Az ML CD68, Pan
T, 1L269] tigr AN E ]85l labeled strep-
tavidin biotin g o2 AstAHY. 2 FoA 4
g4 & 12vi2]l= AAMF =3E 3% glutaraldehyde
‘Ao 13t Eponel EWig H ultramicrotome
& o8& bnm FHZ MY 5 zubdHe UE
o] copper grid®] ¥ &3} uranyl acetate®} lead
citrateZ FM3le B3 AAAR)HH HoL AP
R AATARHAE ZE5719 Wstet 29T A
ZZe W g Wds AN
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5. 83 Xz

SAS programe ©] &% o] 82A R4 EM(two way
ANOVA)E Al¥3lgen p<0.05d ASE 9%
Aoz w3k

2 o
1. 24AI7t ROl ¥y

2477 g @it GRY nEFTAA 1F 845+
364mg, 25 1127+453mg, 35 986+ 34lmg=M ol
Z39 13 120+76mg, 25 340*184mg, 35 170*
63mg, 259 AL FTEY 1F 1M*+86mg, 2F 436+
224mg, 3F 246+ 132mgol Hlste FotA F718)
A cHFig. 1).

iy "
10 ~o- Control
~O— Low sibumin
141 ~y~ High slbwmin |
_{ 12 4
gw
£2.
i .
4
24
° v —
° 1 2 3 4 s [ 7 . »
wosks

Fig. 1. The changes of 24 hour urine protein ex-
cretion

~—0— Control
—~O~— Low slbumin
—v= High sthumin

5 1 2 3 4 s s 1 & e
weoks
Fig. 2. The changes of serum creatinine.

2. WY WY, WY IYoiE|HY] et

83 GRYE 490 T G F0 F9% A
o7} % tHFig. 2).

¥ AdolElde A 1, 2FE 2 F39 §9
B Aol7l gl 3Fele Yl n4FFo] 00
054mg/dLZE lZ79 06+031mg/dL= <9 A
4379 06+043mg/dl BT+ FeldtA ¥
005 4% 8Fd= 4¥7 n&FFdAM 121085
mg/dLE tZF9] 06+024mg/dl, &5 ALY
9 06102lmg/dl Hok F98kA 3%THp<0.0l,
Fig. 3).

3. N9 YaxA &y wHat

Ay 3F) AAPM AEEL gxo] PF 30+
2.4%, 9RR ALFao] 43+25%, FHV D8P
ol 57+35%F ¢Hvie] FoAFe) wet Fs1849
Ak Fo@ Aolrh YYD AY 8Fole G¥Y n
SFZANAN 94+58%2 ti2TFe 354:1.7%°] H&

. __
| T

iy ]

gg” g&{
:- P0.08

Fig. 3. The changes of serum albumin.

Table 2. Comparison of Percent Glomerular Scle-
rosis according to Albumin Infusion in
PAN Induced Nephrotic-Range Protei-
nuric Rats

3 week 8week

30t24% 35%1.7%
43+25% 66*4.3%
57+35% 94+58%"

Experimental groups

Control group
Low-dose albumin group
High-dose albumin group

mean *standard deviation, "p<0.001 vs control
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Fig. 4. The histologic findings of kidney in high-dose albumin group. Frequent eosinophilic hyaline
globules in the cytoplasm of podoocytes(PAS, %200, A), glomerular sclerosis with collapse o
capillary loops(PAS, %200, B), vacuolar change of tubular cytoplasms which are surrounded
by mononuclear cells(PAS, %200, C), and nodular aggregation of mononuclear cells in inter
stirium(PAS, X100, D) are seen

o fogtA 713 tHp<0.001, Table 2). £ BAX ¢olfid 1 9o AAnd 93 ¢ §3
AN 0de) BUT e WEPAME 5B 3 899 And ZUe PAS 34 9 4% St

A Eo)4 BEY WY IRY ALFIH YRW T SN 85 92w 183T0H AASYT

$BTAAE B4 AAAUH TUE YAHE R

of WSitKTable 3). A4 BUTE CDesel B+ T HOAEOEN AY

& Mot YA ARRT0OIND I g ATPAMSAEY TE/ 243 GAEL AW

2 panT(CDIN P49 TAE, Lo6o] F4E Bl & A F 2Fo|q BRIAG, A2H) ZALe ZE
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Fig. 5. Ultrastructural findings o kidney in high-
dose albumin group(A, x5100, uranium ac-
etate & lead citrate). Marked effacement of
foot process with microvillous transforma-
tion, vacuolar degeneration, and many elec-
tron dense protein reabsorption droplets are
noted in the visceral epithelium. Frequent
lipid droplets are seen in the cytoplasm of
proximal tubules of albumin overload group
(B, x25,500).

A4 wAyE AEFSE ooz dARE AxTYUE
HRe FFL dizF, 4P ALFE, 439 1%
Freo2 715 HTable 4). ol 28/ Al
FAANME v&3 A= FHHUGD. 9T A
ZANA F3 ANTUEE Holx T2 AWy
Z2AE Y27, 9589 ALFE, 4RY 18YT &
oz WH3 #AHUG

Table 3. Comparison of Tubulointerstitial Cell
Infiltration according to Albumin Infu-
sion in PAN Induced Nephrotic-Range
Proteinuric Rats

Experimental groups 3wks 8wks
Control group b *
Low-dose albumin group + +
High-dose albumin group ++ ++

Note: ~ :absent, *:. a few individually scatterec
mononuclear cells, + : frequent individuily scatter-
ed mononuclear cells with rare foci of aggregation.
++ . frequent aggregation of mononuclear cells in
interstitium

Table 4. Comparison of Ultrastructural Changes
at 3 Weeks according to Albumin Infu-
sion in PAN Induced Nephrotic-Range
Proteinuric Rats

Groups Control altkﬁ :in alll;{lxgrl:in

Effacement of foot process ++ +-- ++
and microvillous formation

Vacuolar degeneration + + ++
of podocyte

Protein droplets + + ++
in podocyte

Protein and lipid droplets * + ++
in proximal tubule

n} &

2 Aol g3l ng&FTA 4Y 1, 2, 35
axto] F7tstHT AY 359 €A AdolEde]
Aesen ARAe YT A, ATHAFIYAH|EL
o] £87] &4, WAEE 1Y, FAX FEY W
A7 ANDAE @, ZHMAxE HMEZYW AT
= e Ay AFSF AP FL& GE TP
o}t 7tk Ay 8Foe WA AdotEldol 4
s ARAe] gdT J&I} AT gl
F7hste] Rl 2@ Aol AAFHo] oy
vt Y& AlAbET.

Weening 5°¢ @¥d 732 Gdng U4
A BE AYPA ATA FAZe] WYL FAHS]
o AR 714 B9i9 e e FAXZ
9 HA4 A4A JH9H sz AT AR F HvhY
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2l AEde dodxe gedtdn sgg. 2
Yoshimura & 2799 ASFT @xter @A
o7l AHRo|EXNEY % BHE QA @
#H 3 AL F/MIGR Budy ¢ER £9
7} 2318 A3AIE HEA ¥ Busg? o
F FTE A9A AFAE A gRD A7 A
e F3H ARFT Ho AAnd, 3Fe b7y
2 A&4E deodls AFHA 49U EAY 9
HAn Azt d¥T o] A&y Hhdld
ZF8¥ 9482 9gdvde o) FAHYF . Eddy
$7e 4R F4F FoAG WA FT7 I
&3 34 osteopontin, MCP-1, VCAM-1, ICAM-1
4 TGF b-19] 28} F713t gt /59 AE
81713 AEo) 229 nausiyoh A g4F
o] #AgAE NF-kB 843t o oijd AxdA
X EFEAgAx? G g ow-)
(MCP-1)'", RANTES® 44", osteopontin'”, IGF
®, ey fuxe 28317, AnBAEY apo-
ptosis®] 23 $¥Po) gopg BAo| BAsE Ao
2 8D Kees-Folts 32 oatg grulo] A
@ AEFS =Ho Al B fAA Ay 2
e 434 AEel FHSHI AT g @y
St HE Ffo] doy HH3E ofr] ARt Bu
gk Alfrey ¢ MG AP Fa Dox
of g% N&gollA AWMUl holotransferrin®] H¥=
Ba3tgich. 2¥MU holotransferring IH4t3t zHgo)
o8 AxBAE 4L do|H olw nitric oxide
7t F8% ¥ 9 dARe] T M lyso
some2] % lysosome N-acetyl-b-D-glucosa-
minidase®] BAEE F7HA AxBAEY &4&
FE@ittn sact A0 EFAEY J&E o)
3l WEAHQY cytokine22E MCP-10] ¢=izz
aRvle] o AnBAXAe GHel HAZ T}
Hgle MCP-10] 739 @387 A{FL FE¥ol
FHEHAL

E AFNME Gy Fo] g 6 oE g
9] Zzle] wlAsle Az+de @] Ao F7t
ey o]Fe] tiE CD68 FAIR] Y& Hol
t FATYS I ojd BHTY HAjo) @
W) Auel AHYHoZ w3y FFHOZ Uy
el o3 HER FATrE A vled A= AT
A Z9€ vk 8] J)del o WYY NEA F

EHQ d%E o] FYUE HeE nFfo] AT ¥R
7] Foo # SG¥xrt sAFHL o]Re] FFH
o2y NtYY I AAxE s B3
t e FE + Utk

EF o] ATAE PANS Fojo g A7 9
Aoes @59 Rl & AT gl A
el wet ogA W& v 2t Ruizs-
Torres &0 9J3td oFFd A& 383 ¥e Y
FoMz 2471€9e] A 3ol o A7
73t HAAY AF3}E BEY F oy o
TGF-b19) Z71} #dol gL FPagd®. 2
dtelAl PAN @5 R Algaie] 7Ll
A8 359 8FA N 2z} 3.0124%9) 351 7%AE
H PAN ZA= €3 2 Fd S5 v|dse AL
A AFE Fdste Ao & d&A 929 Dia
mond$t Karnovskyel ¢J8t@d® PANel 13 Aw3
Alel SHME 44 EHA ATA HBFe] {E
¥ AL o] HArel R¥HE HozA ol ¢y
YRUE dF FAHEE | AP H3go] 8F
Fol 94158%= ou] A F/HE e gRAy
Fo7l A HA &4 8 ohg AR w7t
g3 &A% 71dHE uise Aeold. dEulsY
Foe] g% AFTAHE W= FEIY 44, FEAL
9 FxA HA, FAXY I4H g, AxEay @
9 AFs #e FF T ARENFHA Ert 7
E50] 9Joni?tITE olxe] sl WHAA u]
719412 e dME Aart GRS Yok ojd
tate] Marks & Fel o ¥3 4HHE Foy
AFEA S A3, HARE F4], STy Y48
B AdAxw A% 84L& A redAL
o ol ¢iule o FA F T X&EHE vty
el AFFAY ¥WH Wgan s’

ZEHoR AFFTAAMY 4RV Foe ¥
dq wel A% Ajel AAe] dHT HE, AT
A% F7F F vbAQ A AddAe] Bout
gt Az g AFFEAY FFolM e dadd
FoAE AFE Vst & Aoz gy
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=Abstract =

Renal Injury by Albumin Infusion in
Puromycin Aminonucleoside Induced
Nephrotic-Range Proteinuric Rats

Sun Hee Sung, M.D. and Seung Joo Lee, M.D."

Departments of Pathology and Pediatrics’,
College of Medicine, Ewha Womans University,
Seoul, Korea

Purpose : To examine the renal injury by albu-
min infusion, which has been widely used to correct
severe nephrotic edema, in puromycin aminonucleo-
side(PAN) induced nephrotic-range proteinuric rats.

Materials and Methods : Sixty Sprague-Dawley
rats were divided into 3 experimental groups, control
group({PAN only, n=20), low-dose albumin group
(PAN+25% albumin lg/kg, n=20) and high-dose al-
bumin group(PAN+25% albumin 4g/kg, n=20). PAN
was peritoneally injected on day #1 and #7 to all
experimental rats & 25% albumin was peritoneally
injected from day #3 for three weeks. Twenty-four
hour urine protein, serum creatinine and serum albu-
min were measured weekly. Histopathologic and ul-
trastructural examination using transmission EM, and
immunohistochemical stainings of CD68, pan T, and
L26 were done at 3 and 8 week.

Results : Twenty—four hour urine proteins at 2
and 3 weeks were significantly increased in high-
dose albumin group compared to control and low-
dose albumin group. Serum creatinine at 3 week in
high-dose albumin group was 0.9+0.54mg/dL which
was significantly higher than 0.6%0.31mg/dL of con-
trol group and 0.6%+0.43mg/dL of low-dose albumin
group. Serum creatinine at 8 week in high-dose albu-
min group was 1.2+0.85mg/dL. which was signifi-
cantly higher than 0.6%0.24mg/dL of control group
and 06+0.21mg/dL of low-dose albumin group. Se-
rum albumin was not different among groups. Per-
cent(%) glomerular sclerosis at 8 week in high-dose
albumin group was 9.4%5.8% which was significantly
higher than 35%1.7% of control group. Interstitial
mononuclear cell infiltration was increased according
to albumin dose and most of them was CD68(+)
macrophages. Vacuolar degeneration of podocytes,
accumulation of protein reabsorption droplets in the
cytoplasm of podocytes and proximal tubule and lipid
droplets in the cytoplasm of proximal tubules were
increasd according to albumin dose.

Conclusion : Albumin infusion in PAN induced
proteinuric rats load accelerate the decline in renal

function by progressive glomerular and tubulo-inter-

stitial injury. Albumin infusion in clinica: nephrotic
edema shoud be used very carefully.

Key Words : PAN induced proteinuria, Rats, Al-
bumin, Renal injury
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