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(1) 83 endothelin-1X]¥= cyclosporine A $o] Aol 3.221:0.39 pg/mL 3L, cyclosporine A Fof 3714 Fol]
384+ 1.52 pymLE. 2] 8 2o]7} 21K EHP=0.64).

(2) 8% endothelin-1X)x= cyclosporine A Fo] Hof 21.8+5.8 pg/mL gL cyclosporine A Fo 3709 o
20.3 +3.1 pg/mLZ $-2] & Ao]7} ¢ THP=0.30).
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N B vl 2 FaE delE At s+
o oJa) el dF4) cyclosporine A AH| R et o Wy
= 924 9 A3 AFF2Y F r=F K3k
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AEHE doz] 4 9len, £3) cyclosporine AS
AN FHe AY 3§ de A9 s 19964 24FE 19979 397 QAL 9
AAH I Y. e Mgy Loldteld 5L AFFTL

Cyclosporine A} #AE Al&ite] wWa7|de] 2 457 2H2e|=E Fo Y3 27] #sf=d
d3led e o8 7HA sMdel AAET Yot oA E ojzglon} Ad|Zo|= £3E Forle FHA A
dgsd FHE AL gopeos gy HI ASETe] ALSHAL 154 vl etz g
cyclosporine §-ojol] 23ty 3 endothelin-127} 3 o, £3t w|qH2Y AFoIAD Hol2 At
7l8gd 2 B s o]a] endothelin-19] cyclosporine A 27 BHSE7) HA) GAG AEFEZ] ALFR
of ogt A&Ate] Ao F8Y 4L Ao YsiAY F-L cyclosporine A Fof Aol Al A4

AZHI Q. 7 zAe Welae] uMEY AFol ofd 92
oJo) Aa}E-L cyclosporine AZ Fo W= Aw) AAPes PR ol GAFA A stk

2ol= 924 uAE 1% go}—;ﬁ- ggez el 8o, ool IART HF AP 83x46MNS
cyclosporine A {7} §9 % % endothelin-1x]¢]] (Table 1).
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Table 1. Age and Sex Distribution of the Patients

Age(yrs) Male Female Total
<5 3 1 4
6-10 3 0 3
>10 2 0 2
Total 8 1 9

Mean age : 8.3+ 4.6years

2. 4y
Cyclosporine A9l £ %2 Sandimmun®

(cyclosporine)-& Smg/Kg/de] 4502 19 23 &
B3 wieE F43ldeh 8% cyclosporine A2
FE¥ cyclosporine A §¢« F 25 7142g 23]
SABNAI, 2 Foll= 456 Y A5t o,
87|17 F¢el ¥F FX 100-300 ng/mlE FX
BEE - 3}g v} Cyclosporine A Fo A 9 B
3L Fell A gotdl ¥ 9 awg A
Rt

% FH2EE 5= 2F Fo2 &A%
I, g% FH26E FE7F 250 mydL ol oE F
7}=]d Mevacor®(lovastatin)S 20 mg/day2] &sfo g
1d 13 YE3I25F 3t dF FH26HE ST}
250 mg/dL ¢) 82 A HEE gk

YR JFd EDTA Al el A=Y 3mLE A
FHeted WL A FA] 4CoA 3,000g22 158
Zt {AEY o A Fe F A3 e €3¢
Ee|3te 70Ce] YF BAspeh 2L 234 104
7ol AAFAT AL EHE 2HL vn F70
2 A3 2L A7 FA T0CAA B
B3ty g 49 endothelin-1 332
human endothelin-1 kit(R & D system, Minneapolis,
Minnesota, U. S. A)E ©)-4-3}¢].2.H, endothelin-19)
22 W9+ 0-120 pymL g =)

3. &Y
AT ML SASE el&dT #o 4%

P<0.05% 71422 8|24 8yl Wilcoxon signed
rank test2 A8}
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1. €% Echiin 410l FeAHE, Cyclos-
porine Ax|e| tH3}

Y% YA = cyclosporine A Fof Aol 4.1+
1.1 g/dLe]gl3L cyclosporine A o & 370 Foj
6.8+1.4 g/dLZ $ol3}A] Z7}E¢IUP<001), BZ
AHMAE 22+0.6 g/dLe)A 4.6+0.4 g/dlLZ -2
A F7HE A eHP<0.01). §F FH 2B 3830
+130.8 mg/dLo] A 186.0+46.1 mg/dLZ §-2]3H)
a9 (P<0.01). 83 cyclosporine AX] &=
cyclosporine A $of 1329 F9} 3749 Fol $elg
z}ol 71 ¢l =HTable 2).

Table 2. Laboratory Findings of the Patients

Parameters Before 3months P value
Total Protein(g/dL) 4.1+ 1.1 68+14 <0.01
Albumin(g/dL) 2.2+0.6 46+04 <001
Cholesterol(mg/dL) 383.0+130.8 186.0+46.1 <0.01
24 hr UP(g/24hr) 11.3+10.4 0.1+£0.1 <0.01
CCr(ml/min/1.73m? 103.1+£309 88.6%+17.1 0.29

CsA(ng/mL) 144941245 178.7+116.0 0.56

UP : urine protein, CCr;creatinine clearance, CsA;cyclosporine A level

2. 247t REHs} Fdojeld YA o] Hs}

24A17F axbA}= cyclosporine A §¢ A4 11.3
+10.4 g/24hro] 913 cyclosporine A F¢] 3709 3o
0.120.1 g/24hr2. $2)8b 734551 eKp<0.01). =7
oleld AL cyclosporine A o] Ao 103.1+
30.9 mL/min/1.73m?¢] 32, cyclosporine A $of 3709
Fol 88.6+17.1 mL/min/1.73m*Z §-2]8 }ol7}b ¢
=K P=0.29)(Table 2).

3. # = endothelin-1 x|} Al RH O} S Y= &
gl AH &X], @F cyclosporine Ax| et2| Azt H| }

1) Cyclosporine A 5£0{ &

AbtA o3& 8F endothelin-1X] 2= 23
A% BAZ GAI=0011, P=061), §F Feh2¥)
EX)(r=-0.309, P=0.44) & S cyclosporine AX(r=-
0.390, P=0.31)% ¥% endothelin-1x)9} $-2]8 Al
A7} A=



2) Cyclosporine A £0{ &

At 3-&3 8% endothelin-1 X 9= Foj3
A A7 90 2r=0.132, P=0.81), §F FH A
EX(r=0.212, P=0.51) @ 8F cyclosporine AX|(r=-
0.065, P=0.62)% 8% endothelin-1x)¢} %2j3t Arat
TAZE gl

4. R F endothelin-1x|2} Al&joinlE, HE
By ALBx|, 8= cyclosporine Ax|2te] Abnta|

1) Cyclosporine A £0{ &

AlFA e 3-&3 8% endothelin-1X]gl= £-2]3F
A% BA7E AR Kr=0.732, P=0.05), §5 2
HEx](r=-0.039, P=0.56) @ = cyclosporine AX|(r=-
0.169, P=0.67)= 8% endothelin-1X)$} G-l Abst
447} g

2) Cyclosporine A 50{ &

AR 2E3 82 endothelin-1x)8h= §-2%
A% BA7E G Ur=-0.230, P=0.57), ¥F F¥2H)
EA)(r=-0.399, P=0.63) ¥ % cyclosporine AX]
(r=-0.375, P=0.66)£ &% endothelin-1x]¢} $-¢]8}
A% 347 dlsk

5. = endothelin-1x]2] w8}

8% endothelin-1X]%= cyclosporine A Fof Hej
3.22+40.39 pg/mLe] ¢l cyclosporine A o F 37
% ¥l 3.84+1.52 pg/mLE cyclosporine A Fofoj
o3l F7hEe A%E HAov $AHLE o3
ol 7} $191cHP=0.64, Fig. 1).
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Fig. 1. Plasma Endothelin-1 Levels Before and After
Cyclosporine A Treatment(P=0.64)
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6. 2 endothelin-1x|2] w3}

2% endothelin-13]3= cyclosporine A Fof He)
21.8:£5.8 pg/mLe]l T cyclosporine A T« 3 3704
Fof 20.31%3.1 pg/mLE. cyclosporine A oo 2)3}
o FaEe A Bgod $AHeR R A
o}7} 9% e (P=0.30, Fig. 2).
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Fig. 2. Urine Endothelin-1 Levels Before and After
Cyclosporine A Treatment (P=0.30)
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Cyclosporine AS} HAY AENFL 27) oo
o] WY A% FAel A¥sF /MR, 94
L2x F4YT Yo e TR vy 279
e FA% 2 AlZte]l 7Tt we} o 3%
HAh o] g Fofl B3l Y AS
JFAYL AL 9o F A

ol2q AFAY AL IR AT &4
3 AR 5o A8 F /A M AEEE 9
o ZM e ® &AM cyclosporine AS Foi3l ¥
cyclosporine A7} 2914 n% We] A=} 4 Xe]
4% doqivhe Aelopo. M nRe] &4 9
skl Q2e) AF47 B2 T Pebd AAA LD
Ed3l= o7deo] Fr1Em 2 AT} macula densar}
ASH I renine] Fu| et o]2F YA WP A}
FA AREE FRATNE, FFel e Aol dojd
= Zlo|oh. #4242 cyclosporine Aol 2]
AgHe] A&Ho2 £27 Az AYFe} ATA
o3 -go] ZAfoE AduP, A¥A 32 renin-
angiotensin system”, prostacyclin®, 7} Al A Fo|
9953 47451 Q.

Endothelin-1& &3 WA Za PAFHE=
peptide2A 3 HFYTHE Fedo] dt TEA9



AT YD YU S3e] Yo} WAHeT
W te] ol AF5slA Dt Endothelin-12] Fu]=
o 7bA ThER A3 Sated e wew,
angiotensin 118} catecholamines, A7FQ1A}, # AbAS
143, 2@ A8 2(oxidized LDL, HDL), 83 24
= -2 (shear stress), thrombin F2 endothelin-12]
PulE AT Yo glmen,

Endothelin-1-2 A1A]8] oJ2] 7)o 3L u]
&4, £3] A% o3t endothelin-12] F3 242
Agfigd AHFAtES AR Hel7] dE
of 9HLs FoM o] A

&3} endothelin-12 A¥aEke Z7kAl7inv AW
o2 wWAs: 9y 2se Aoz gud 3
o. 2o 29 g8 ujAe] v|x]+= endothelin-12] <
ol ekl obE ko] Wb, Rubanig”
& AAAL2 FoH endothelin-12 ¢S §
st AR o7k ehds] @2l endocrine
mechanism’) 83 |-EAdFe] FaH, 429 A
Ao Fi% endothelin-12 A A2 F=o] 24
3}7] W) F-ofj( ‘paracrine mechanism’ &2 ‘autocrine
mechanism’) 43 g-Budgfe] €} w sje)

AF718t ulel zko] endothelin-19] AlRte|Aje] z}
42 gFstr] dEe AR S FAATIEY
HEEA] glefel & 22 AAEI Y. FHTode
7t A1A goll W ¥F endothelin-1X)9] W2y} o4
BEIHT gl &, Koyamag ™ AFAFA ¥F
endothelin-1 X7} 7tttz 3kl 1, Warrens59&
FAES A ¥ Y AFAHFON ¥F
endothelin-1x)7} 71}l 8¢ .o, Moore 52
AR FN TAFFZLE o= Afd dF
endothelin-147} 71852 ¥ 18l c} ©-2-0] 1990
W Fogod»& cyclosporine A Fe{gt #xlolA
% endothelin-1X] 7} &7t 93 ¥ 13lo,
cyclosporine A9} WHE Al&Afe] endothelin-10]
AT el AT AAHEI -

E d7dME= 8% ¢ 83 endothelin-12]9] &
F W3] 23 S FAAINY] Aste AA A
HE =¥ 24 10479 3 89 9 &%
endothelin-13]9] 43H 3ol g A7+ vlZy =
Eot Kanaig™& 2733 A4 139034 99, 94} 4
e W22 A SAJA 9F 24], 2F 244
N 2F 84, 0% SN oA 24], 24 2414
27 A R AZHE o] ¥F 9 23
endothelin-13)E 2A3}g=d = A7} endothelin-1
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219 dF wW3e A= . viE AA A4
A2t whE endothelinx]e] W3] ofdled G2 QAT
7} A o] QA= ghort, £ AvolME A A3
Aol &g JFL NS Aoz AZdo

aote] A% U A Folo] 3k endothelin-1]
AAAE ob] HAYHUA Atk Worgall 542 4
Aol A 184 A3 AotE A2 8 F
endothelin-1X & &3} om, 7 A3} o3 9 A
zlolel] wrE 8% endothelin-1X]2) W3} ¢idx
shgich & dPelA 94t Fope] A o] 3M oA 15
A Atel2A QA% R AP Xole AF Ade] & 4
F& AR 44E ez A4

£ endothelin-1x]o]] &L njA 4 Q= &
89 %9 3% /= dF Fe 28 EX o]t Bathg
me HF FHA2bEXNI T BAAA F
endothelin-1x7} ZF715ldk2 3}g T, Horio5» & &
H2edgel F2 Ao E ¥ TEAA ¥F
endothelin-1x)7} F71€}3 ¥ wsto], §F Fd A
EX= ¥F endothelin-1X]9} AAZ Ar#A}e] )&
Aoz AR Yok £ AToME cyclosporine A
o A3 o Y F F FH2HEXNE Ao
£ vzl d, 2 A3 cyclosporine A o ol
¥ FH28EX7 FH3A ZAaFA 28y o
& A3 cyclosporine AE Feidhe 7)) 83 £
H2HEXE EFoFE L A4 F5907)
g Eeol HYs Aoz YAHc) oSo] FF FHa
el EX|9} 8% endothelin-13]g}e] AF#AAE $A 319
=d, 2 Az} A@BA L7} cyclosporine A Fof Aol
030992 3/1Y Fo 3o 02122 §-9)3F AlgtatA
E 9 FAgHoRE {7 o)} ¢gid
(p=0.40). M o2 YF FH28EX: £ 979
Aol HeE 4L FAE 4 Aoz YA4sd

e &3t 8% endothelin-13]7} 719 4

& AFAGEE FoAST diA U 2 o

FolME AFA}Eo] cyclosporine A o Fol
Faske AYL Hgor) $ HolF HolxAe
dotet =8 8% endothelin-1X)¢} AFFA| A3
cyclosporine A Fo Aol AF#A 47} 0.0110]41 1,
cyclosporine A 5o 30| Al@A 47} 01322 F-9) 8
AIRAE 93 F, 5 endothelin-132)9] F7}o]
G2 ATAHEY Bot BRIA dgte 2eht
cyclosporine A Fo 8l 7|7te] 378U = vind =)
Zrol7] s el Ao dF GIgL FUE AolH,
Fq717HE o] A7)7ke g sl QFE AlPEd A



v A} ded = g AR A4S

B g FF endothelin-1X]= 3749749
cyclosporine A Fojof 95le] Fo] A 3.22+0.39
pg/ml, T 3709 Foll 3.84+1.52 pg/mLE §2]3t
W3E Holzx 49kl 8F endothelin-1X%=
cyclosporine A §of Aol 21.8+5.8 pg/mLg L,
cyclosporine A 5o} 37§49 Fol] 20.3+3.1 pgmLE
cyclosporine A Fodol] 2J3le] AAHE IS BY
o} FARHCE ST Aol E BolA sieh ¥
o] &3} 599 cyclosporine A%} §-3Fo] A&
5 A28 ARl FHAST s, B 4T
A= cyclosporine A9 §o]7)7bo] 37]4 =2 vlEy
717ke) N2 w2 dF 9 8F endothelin-1X]7}
cyclosporine A Fojo] 9sled fojgt x}o]E Holx]
F2 7oz A7y

AEH o2 u|¥A w77+ cyclosporine A9} F
o= 83 U 83 endothelin-1x)o]] & HES do
71AE dsron meM AFFEY] B F=2 2
ol -8 cyclosporine AS 7|2 Feidh= 8
2 endothelin-1-S vj7§ 2% cyclosporine A2 A%
Rske wlwA R a%ol 98 A2 e,

2} 2 AFIME A4 458 TR
2 #9438 %3817 dFell cyclosporine Aol }3k
AZA FFe $J¥ + AT =23 A7
cyclosporine A o7} 8% 9 8% endothelin-1X]o
v X 93 o 4 g} FF cyclosporine A §
o 717E o 9RANA A7 AR B8t As
Aoz Pz, =3 FF endothelin-13x]¢] 3}
E A Axs FARHos A3 oot
A& Aoz Y744,
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Effect of Cyclosporine A on Plasma and Urine Levels of Endothelin-1
in Steroid Dependent Minimal Change Nephrotic Syndrome

Je Woo Kim, M.D., Ji Hong Kim, M.D., Jin Sung Lee, M.D.,
Pyung-Kil Kim, M.D., Hyeon Suk Kim*, M.D.

Departments of Pediatrics and Clinical Pathology*, College of Medicine,
Institute of Kidney Disease, Yonsei University, Seoul, Korea

Purpose : It has been reported that endothelin-1 can be associated with the development of cyclosporine A
nephrotoxicity. Levels of endothelin-1 was assayed to determine the effect of cyclosporine A on the plasma and urine

levels of this peptide.

Method : Nine patients who were less than 15 years of age and were also diagnosed as steroid dependent minimal
change nephrotic syndrome were included in this study. Assay of endothelin-1 was done before and 3 months after
cyclosporine A treatment. The mean age of the patients was 8.3+ 4.6 years.

Result : There was no significant differences in the plasma levels of endothelin-1 before and after 3 months of
cyclosporine A treatment (3.22+0.39 pg/mL vs. 3.84+1.52 pg/mL, P=0.64). Also there was no changes in the urine
levels of endothelin-1 (21.8 £5.8 pg/mL vs. 20.3+3.1 pg/mL, P=0.30).

Conclusion : No significant changes of endothelin-1 levels were found with 3 months of cyclosporine A treatment.
Further studies with longer durations will help clarifying the effect. (J Korean Soc of Pediatr Nephrol 2:20-25, 1998)

Key Words : Cyclosporine A, Nephrotoxicity, Endothelin-1
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