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(2

QY AZF2H Fug AZFL
Ato)e] RAYF FAe) M=

A g WRgay, 13FEATL

CHE - HAS - HYH - 0B
BN - HTH - 0l - Bk

o)

g4 AZFFFAA Tt aXYE € 2AGRESF L Agde] 44 Frist ¥F AAE
o] Ayt 2@ J1AY Aoz dEA o, Fuy AFFTAMY He 7 dEHA U
7} gt oo AHAEL 1990 19%E 1995 29712 AA2agd 4, NFFFLE Ad
we gy AEAAY s A& veEY dudy AFFET AR 89¥E e nA
¥3 U nAPRPZY FY3 7)AY Aol YoluA £ dTE I g9 AIEg &
Aok oA 82 & 894 F uiAl UHAFL 454, v|ulA] AFYFL 269, Ty AFET
£ 1845tk ¥4 B Ay AMEE T ¥A total cholesterold} triglycerideXlE F7t
53 HDL-cholesterol2l AAo2 A £X9 §3& & el |7t gk 2t 4
total cholesterold] ZF7t= A AFFTAAM FuuA AFFF sl oA =%
(p<0.05), 2 F7}gko] URY 2 FostAl FA|RAZ} AND B (p<0.05), T4
AZFRAMNE ol ZE AAATAS #IFY & U, ¥H IRY FiaFd dE total
cholesterol®] F712= g MFFTo vl 299l B¥hthp<0.05). o2 AzA, 7
A AERZZANE G AZFTI M2 OF aXEF FEE TR & e ¥F

Agg 719& T A% AP A7V Y. ¥ e Asdth

N B

AZFF & AATAE T3] e difdo] &
Agozy AU dolues B FIFe=z 1¥
35g ool dwinxel AYRUEF, IAEF % I
ZguyE BE2 e Exow P AFFT A}
A BEE 2A¥EF ¥ aXGREFLS 1917d
Epstein 5o A& Hgoz nmnd oy’ F7%
oz A 59 FY L x| dAFe] A= FPd
il Be gale] RolAm AP, AFFEH ¥
wEE ax8Ee) ERPAHQA 27L& BA free chole-
sterol 2 cholesterol ester’t $718ta, A¢ d¥x
£ 71AE BAdAE ¥4 triglycerided 717t &
wg 4= glew, apo-BE Ad AdHA very low

density lipoprotein(VLDL), intermediate density
lipoprotein(IDL), low density lipoprotein(LDL)®}
Z7}8t= ¥t high density lipoprotein(HDL)S &
AolAY F71 T2 #2E & de ez dIA U
o7 Ao A AMAE Wast o AU
9] cholesterol estert} triglyceride®] o] Aol
8)3ld F7}1se] Qlen] FAE= apoproteind} <13
o} Pol= Wt e Ao LA U’

A EF L aAGRYF] sHe] e B
A7l 2ol oy oldE AHE3F] wEA A ¥tk
A7l dejd vi2e Belr e Ao 44 F7t
o} Aghe] 3 AAE gt BgHoz Fgato
IAEF 2 aADNES L dosle Aoz A%E
t}, olg} T uXUZF ¢ pAGHPF] 2AL o
BE auby AppAAge] #g Ao duid AF
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FEAME 2L 7|dd 93t 2L {39 1XEF
R aAGHYFo| LAF=Ad B IdTE FU
Aoz e =gt} old AAEL FuuA AFF
T 8 Iy AN j ASFE AT
tge® A total cholesterold} triglyceride,
HDL-cholesterol & &A1t 2d £X9 F¥L v
w3la, o}88 ¥A total cholesterol®} %7137 24
Al gy, ¥ 989 2 €Y 49 7BaBe
BEBAE BAEY nXEF € 2AGREZY F
& 7]l o]zt deA delrnzt dgich

CHat S W
1. CHY 88X} 9 M3 |8

1990 1¥%E 1995 2€¥71A MR g o
3t AFFFoz FddE 94U AFANE B4
o Agd v YgEY Iy AFET TAE Ui
2 3k AFFET A" J|EL 2443 adeo]
35g °olgelxn, ¥A &FWX7L 3.0g/dl oldte]HA
83 total cholesterolX|7} 220mg/dl °l4<¢l A=
Ben AFFT I A EA ZeoleEldX s}
1.5mg/dl ©l3¢]l &g ez Fqct. dd 84
F 2L ATFAANY B AddA 4% =4 A
AHE AEIR R, By AFET 84 AF 24
T g2l 200mg/dl ©l32 I ZIHE |ALE
AT A Aol AP AAY L @
HYo| gAY FHA 1AESEE 71 84, €3 A
F dirld %S & 7 de JAHE R FolAY
a8l§ GAE BLE 7198o] Ug Ao diided
A A&

2. %y

E 473 335 dF(retrospective analysis)Z
A A 849 qld 2 o 7SS FESS g
#E A9 NFFEH Sy AFFEdeR 2
Fom 92 ASFTES oA A% 23 HAL E
sto w2} wA] ##F(minimal change disease,
MCD)z# ululAl #3t¥(non-MCD)F28 ®73}
gt 2z g Bt Agez AFFTEE Jude
2A9] ¥4 total cholesterol®} triglyceride, HDL-
cholesterol® ZAIslY 2z F#7te] o] & v|wdlP L

™ "3 total cholesterol®] F71¥3 24X dix
o ¢ ¥H o7l 9 gy gHQle BAF Alo]g
AaaAE 459 ¥4 total cholesterold] F
712 @219 total cholesterolAjollAdl B9 AR
9] A4 AU 220mg/d1S A e Ao
o PN oRle FAFL B HAY A HA
A 35g/dlolA HAte] LETIXE W oz Ao
st

3. BA e

54 £42 IBM-PC 33 7|F& olg3q
SPSSWIN Z233& o] &3ich. At d= U7
TEFE HAZ FAEALeY I ¢ 39 wae
analysis of variance(ANOVA)& ol&3tgich 83
total cholesterol®] F7ha} 2412 ©¥lxe] o &
A 4RY g ¥Y Gvle] FAF Alole] JuwA
€ A% AAEME ol&3%th pgtel 0.05 =R
W FAYH R fo% Aoz @A

i o

1. OY x| i3 By

% o4 #AE 8942 MCDFEo] 459, non-
MCD#o| 2694%1er FxwA AFFTo] 1844
% & 29 duvirle 3 30:15, 1412, T:1101R L
o] JF 43S MCDEo] 3041(30£13), non-MCD
o} 3941(39+5), daHA AFFTFo] 57A(5719)

Table 1. Patients Characteristics

MCD Non-MCD DM
(n=45) (n=26) (n=18)
Age(Mean*=S.D.) 30+x13 3915 57+9™
Male : Female 30:15 14:12 7:11
Underlying Disease @MCD FSGS 5 DM
MGN 14
MPGN 4
IgAN 3

" p<0.05, vs. MCD

™ p<0.05 vs. MCD and Non-MCD

MCD : minimal change disease

FSGS : focal segmental glomerulosclerosis

MGN @ membranous glomerulonephropathy
MPGN : membranoproliferative glomerulonephritis
IgAN ! IaA nephropathy

DM : diabetes mellitus
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Table 2. Laboratory Findings of the Patients

MCD (n=45) Non-MCD (n=26) DM (n=18)

Serum creatinine(mg/dl) 09103 1.0£03 12+03t
Total cholesterol(mg/dl) 489.7+128.2 4103*15827 308.7%55.1"
Triglyceride(mg/dl) 332.1%2165 2639%250.1 287.9+214.1
HDL-cholesterol(mg/dl) 485184 448%215 386+17.0
Total Chol/HDL-Chol 120+69 127+121 115%90
Total Protein(g/dl) 40106 44107 5007
Serum albumin(g/dl) 17106 21+06" 24+04°
24hr urinary

protein excretion(g/day) 9253 86t4.1 8246

* : Mean%S.D. 7: p<0.05, vs. MCD
2 Gy AFFTAA 924 AFFERY 2%
H(p<0.05). Non-MCD#& F2AE-HA4ATA7 3}
Z(focal segmental glomerulosclerosis)e] 54, 2+
A A¥ZE(membranous  glomerulonephropathy)el
144, =EAA A A D (membranoproliferative
glomerulonephritis)o] 4<], IgA A¥Z(IgA ne-
phropathy)e] 3%t Table 1).

2. M7 HAL &

¥ AoeleldA= MCDEdA 09+0.3mg/dl,
non-MCDTolA 1.0+03mg/dl, @A AEFT
A 1.2+0.3mg/d12 DA AFFFA MCD
ol uls ERHP<0.05). 24A17 E¥lxe] P&
MCD, non-MCD, 3x¥4 AF5EFAA 2z 9.2
+53, 86*4.1, 82+46g2 8 Z T Alold FAE
Ho2 fo# ztol7h YUK Table 2).

3. ®Y XA HA 2A

#3 total cholesterolxl= MCDTlA 489.7+
128.2mg/dl, non-MCD<ZA 410.3£158.2mg/dl,
DA AZF A 308.7155.1mg/dIZ A T B
FolA HAGH oz FUE £AE BYon, 94Uy
AZFFe] 79 GuA AFSFTET EH total
cholesterol®] H4tHp<0.05). B triglycerideX]&=
MCD, non-MCD, 9x¥A AZFFqA #Z
332.1+216.5, 263.9+250.1, 287.91214.1mg/dIZ Al
T 25 vFH e FAE LAY 7 T
Alolo] FAGHoz fog Role AU A
HDL-cholesterolx]¥ MCD, non-MCD, 9xH4

" p<005, vs. MCD and Non-MCD

AFFTAAM 42} 485+184, 44.8+215, 386%
17.0mg/dIE 25 A3 @9 £351en Z+ Z A}
ojd] FTATHeE HKoF Aol7t §Idi, HDL-
cholesterolell th# total cholesterold] ¥l 2z} ¢
Aelef fe%t ztol7l YA Table 2).

4. @3 Total cholesterol®| E7}2f0} @3
SIS0l 204370l AFRIEHA|

MCD, non-MCD, 3x¥A4 AFFT RSN
24A1% S¥ixxe] o3t A SRTle] FAAF Aol
t Aoz {4 FAEFA FEHAG
(r=0.36, r=0.51, r=0.62, p<0.05)(Fig. 1). MCDZ3}
non-MCDTlA & A total cholesterolX]¢} d3
SHTR] Aolo]l FAMAHCE feolE JABRAIG
AFH A 21 Hr=-0.66, r=-0.65, p<0.05) F=FA 4l
ZFFEFAAE Foe ATBFASE #E2EA g4sig
(Fig. 2). =3 MCDT¥ non-MCDTA+= 83
total cholesterold] F7}#3 ¥H 4R FHAH
Alolel] BASA o2 Fog FATIAI BAEIL
WHr=0.66, r=0.65, p<0.05) BxHA AFFFM=
olgig AHaAst BAHA FUrKFig. 3). MCDT
7 non-MCDZelME 83 4899 i g
A total cholesterol®] F7h3e] n7t &g 147.3,
13582 FxuA AFETY 834R1 FAHoR
| A E=RTHp<0.05)(Fig. 4).

I &

TAEF 2 2AGREF L JAFFT AN &
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A T 4
2 y=0.038x + 1.471
= r=0.36, P<0.05
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L0
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£ o —
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24hr urinary protein(g/day)
B I 4
=t y=0.074x + 0.726
E r=0.51, P<0.05
3 3
0
|
£
g 2 . e o
(7]
k<] . b -
L ]
g . e
g o —
o
0 2 4 6 8 10 12
24hr urinary protein(g/day)
C) 4
y=0.053x + 0.624
3 r=0.62, P<0.05

Decrement of serum albumin(g/dl)

0 5 10 15 20 25
24hr urinary protein(g/day)

Fig. 1. Correlation between 24hr urinary protein
excretion and the decrement o serum
albumin;, A) MCD, B) Non-MCD, C) DM.

A FutElE dA4to 2 191749 Epsteinoll 23t A
£ B3 olF JFFTY 5 2Acz J|&gd
o0 N3 F AN FeEE 2A¥8F 9 1
gy 3o ERAEQ AAL ¥A free cholesterol
2 cholesterol ester’} 715l wabA  total
cholesterole] F7F8lH 4% @l g Hol:= g}
ASole A triglyceride® 7171 Futslo] e}
Ui Ao ¢ slvh EF apo-BE Ad xjdhdy
¢l VLDL, IDL, LDLe} Z7}sls} HDL9] W3td of
st thFstAl BuEo] Qlo} AeiAY Fh &
& 72T 5 olE Ao A Agt

A) 800
. ]
g 2
CE” 600 o oq
e M -
g 400 s N
s . Q
S o2,
®| 200
g y=-152.99x + 747.09
r=-0.66, P<0.05
) .
0 1 2 3 4
Serum albumin(g/d)
B) 800 2

Total cholesterol{mg/di)
&
8

y=-169.80x + 774.11
r=0.65, P<0.05
0 .
o 1 2 3 4
Serum albumin{g/dl)
c) 800
5
)
2 600
g 400 ‘e
° &
5 .
® 200 :
R y=-43.55x + 415.13
r=-0.31, P>0.05
0 -
0 1 2 3 4

Serum albumin(g/dl)

Fig. 2. Correlation between serum albumin and
total cholesterol; A) MCD, B) Non-MCD,
C) DM.

19

AEF A FuEe aAYE: € axgAPE
o B4 7jAd dgtde g 477 dof stey &
AR = RE3HA FEE Y gorn oy A
A APTFAAGE ez d7EHAG Qe AFEA
Ada gitEE axEE ¢ axgudFe] F8
oz 7|49 apo-B Aol MA F7l7l AA
HYn' Y, 02§ Aol AL FAHATE 27
o2 AYRYEFs 8% wd 4HFoncotic pre-
ssure)9] 72, 84 Hx(viscosity)d #& ol ©
FstAl AAE u Aok F, AFTAe] 9w Exiwe
F712 Q3 2¥g B3 d¥vle] L4e] FrlHm

2
®
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o
B
=
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Fig. 3. Correlation between the decrement of serum
albumin and the increment o total cho-
lesterol; A) MCD, B) Non-MCD, C) DM.

ALGENEZo] FUHE olg BRI §istd 2t
Aol iyl gAo] FriEy LRYI FF9 A,
¥o HZE e Agde §43 Bz uepd
F7hke Aol F& 7149 ez Az, AAR
gEglol} 7|Et aRAEZDS T ¥ 23 4
e A oEN dRY 4SS AN o
3y AF w2t AAsEdde Bart o €89
&3 ¥A total cholesterol, triglycerided] &7}

Increment of totaf cholesterol(mg/dl)
Decrement of serum albumin(g/dl)

250 -
200 A
150 *
100 4
50
o 4
MCD Non-MCD DM
Fig. 4. Ratio of the increment of total cholesterol

to the decrement o serum albumin
("p<0.05, vs. MCD and Non-MCD,).

B Alolo] FAABAZ} A& RAes FHFYY .

e 83 givle]l AR Weld &3l AFEE
T BRAME XS 4 axgdgFe] Yehly,
°olF FAM AR HE FA A A (angio-
tensin converting enzyme inhibitor)& Al83}o
GxE ZAAFIE ¥F cholesterolo] ZAHYC
o7 AR AFFE BAA drE TAeH Y
A total cholesterol® Alojolle Sol8 AadaA7}
BaEA G 9 8F 4¥ 9 L4 FF total cho-
lesterol2] Atole] €lelgl= ABBA Ue Aol #
FHQAT'®, =% apo-B AwHe] VFE AALe] F
Auoh 2 e AL FANANTP. way
I apo-B Ag#le] A4 Fride] NFFT
2ol 2AYF 4 2AGHEFTE dod|= F8 7
A& olUn apo-B ool ¥F AAEY ZaAv)
BgHog aAgshs o dAA AP

A 2 Fse] Jdehis JFEZEY] 39
E A4 AlAds vlaistr2 nA¥8E 2 14
Gy So] B Ae F g2A gloy 1 /3
ol 7 Aol HFE IFUAH oz ATt
v =81 old AXEL FxHAd AFFTH 4
] AREAAE ot AFFT AL Alold] XA
Zo #¥ 9 71A Ao)7t QA YolruxA E
TE A3t
e 1 A7 EF AE gAY ol ds de
A F e B2 Aded vg&y Fuuld AFe
EARA o ¥A triglyceride®} VLDL X|ghlo] =
7}5}31 HDL-cholesterole] #2459 total chole-

rf Hr
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sterololt} LDL-cholesterol< =4 #3xx] ge
Ao gaA ) ol 2L A triglyceride E
VLDL Ag¥e] Frte A% xASZHE9 non-
esterified fatty acid® &2 %7} &€y A¥Ao
2 Q% lipoprotein lipase®] & A3 9 4 w
& triglycerided] ©]3} g9 4 z2lm AXY
lipase®] zH& Z71d]l 9% nonesterified fatty acid
9] 371 Bol EfHoz fdde Aoz dHA A
o gy HEF G HELE S wH
triglyceride @ VLDL Ag@#99] 718 #4AE £
den, FFHe2 IANEF Y A GNYFo] mA
2 # doka 215 gtk git HDL-cholesterol
o qig ¥ A9 4YL oy FAA WA gl
A R, B ATdAMEe ¥ge] F zAHD Ue
gy AFET 8A4E g $x2 A G
Y AA2 A% nAEF ¥ aAguyFe 43
Atz Sk

A7 B3 44 AFFEY GudA AEET
254 ®¥A total cholesterol® triglyceridex]7}
%715l HDL-cholesterol & Aoz 23 ¥x9
L G 2 Alolo Atolst gigich. A total cho-
lesterole] F7te WA AFAHAYE AN Fx
HA AFET PR vE AUA wdw, 2 It
Fo| wilixe] 43 {odtA AdBBAAL AU
a5y A AFEFdMe ¥A total chole
sterol®] F71%7 Gl 4 Alolor] o]g} g
FAVBAE LAY 7 G, Dxe g giF
total cholesterol®] F7pFo] 4y A7 E T
Hl3 o YA Wt

dutdog AFFE BAolA BA triglyceride?]
F7he ¥9AM3 22 lipoprotein lipased] ZQIAZ ¢
21 apo-C IIY} heparan sulfate$} & 8433t ¥
Elol=rt AWMo 2 A4 59 lipoprotein lipase?) =}
fo] Mgty WE Ro gA AP,
A A AFFE B9 G4 ¥ 81
Atole] ©eliicel <Fof zoj7t gl VA triglyceride
9] F7t% zelrt Qi ALE Hol XA diabel e
e AFEAEZY] 2F AAFLE F F Aol o]
7t flE Res 58 d, Y 7Y AP o
§ ¥H total cholesterold] F7lHo] FmHAd A%
FTAA 923 AFEFFRGY @A Jehd slHe

o429 AZEAE AAsza @k AR, A9
cholesterol A4 A7} YA AFFFd visy
A AFFTAM HE sMsAE EA, chole-
sterol®] A4 AxE o LDL F449 4 &
A=) Ao|, L apo-B Aduiule] Aol Wil
7190% LDL g g A3l o} oz ¢
Bd AFFETAA apo-B Aawe #FE AALo
oS Ao g 7HeA, A, olFF F1A 7)A
o] B33 g9 54 ALY & Ytk o83
o2 apo-B Ag¥We ¥F AALY FIAa:
lipoprotein lipaseYt lecithin-cholesterol acyl-
transferase®] Z#, ¥]34%<l HDLY J&, ztoln}
78k d& A A9 LDL AAY Fof 5 o2 &
Al olidell 23t AUojd = glon o)F YHs} A
AZ Qo AFolA g1 vl Uk AFFFE ol
A lipoprotein lipase®] BAZ7} A/3e] 30-60%=
s e Aol RuHen® o xx ¢
Az Fae ALHEUESF 9 apo-C I heparan
sulfates} Z& €43 Heloj=o] Wel yAHE
Aoz 4A itk & ALHRUEFTL A 2AY
9 #8 ARE %AE $7H71ER  lipoprotein
lipased] @AEE AL & 920 apo-C I
} heparan sulfate lipoprotein lipase®] &Q1zl=
A FA&o] AHIAY GM AFT vie)l go]
o2 249 7% lipoprotein lipased BAHEE
#AZ 4 UP*® = lecithin-cholesterol
acyltransferase 9A] 222 AAFAY AgRql
5o 93] lysolecithin®] AA&o] AslgezH
lecithin-cholesterol acyltransferase® =zgo] 3
goie 217t . HDLY i@ ¥3e nuxv)
o odEan Y, F71 Fh F s 2asa ¢l
o] apo-B Ad#e} drlel] wlxE PPl diddde
ol A o 4 ot M

E ATe IYH ATR oA A s1Ae
ztolg weA] Rtk BF 4§ FollA] 2472 8
Hel 74 4EE 2439 4A= lipoprotein lipase
o] zJAR Fg3te DEAEZDY 24FL ¥
11, cholesterol 49 £x Mg Hi(rate limiting
enzyme)$l  3-hydroxy-3-methylglutaryl-CoA-
reductase(HMG-CoA-reductase)®] ®#4% 3
% LDL-apo B®] turn-over rate® f{ractional
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catabolic rate, VLDL3 IDLZ®¥ LDLZE]
apo-B input rate€ &3, van#o 2N olzF 7id
€ #9EE dd 28 & g ALE Algdo

= Abstract =

Comparison of the Patterns of
Hyperlipidemia between Idiopathic
Nephrotic Syndrome and Diabetic

Nephrotic Syndrome

Hyun Jin Noh, M.D., Kun Ho Kwon, M.D.
Hyeong Cheon Park, M.D., Seoung Woo Lee, M.D.
Shin Wook Kang, M.D., Kyu Hun Choi, M.D.
Ho Yung Lee, M.D. and Dae Suk Han, M.D.

Department of Internal Medicine, College of
Medicine, Institute of Kidney Disease, Yonsei
University, Seoul, Korea

Hyperlipidemia and hyperlipoproteinemia are major
features of the nephrotic syndrome. Two mechanis-
ms might contribute to nephrotic dyslipidemia: an
overproduction and an impaired catabolism of apo-B
containing lipoproteins. However, few studies were
performed to determine whether nephrotic syndrome
due to diabetes mellitus(DM) and primary glomeru-
lonephritis(GN) have similar or dissimilar patterns of
dyslipidemia. We reviewed the clinical records of
patients with the nephrotic syndrome in Yonsei
Medical Center from January 1, 1991 to Feburary 28,
1995. Among 89 patients, 71 patients were primary
GN(45 minimal change disease(MCD), 26 non-MCD)
and 18 patients were diabetic nephropathy. In both
groups, serum total cholesterol and triglyceride levels
were increased and HDL-cholesterol levels were
normal. The serum total cholesterol level was
significantly higher in primary GN(489.7£1282, 410.3
+158.2, 308.7%x55.1mg/dl in MCD, non-MCD and
diabetic nephropathy, respectively)(p<0.05). There
was a significant direct correlation between the
increment of serum total cholesterol and the
decrement of serum albumin in primary GN(p<0.05),
but not in diabetic nephropathy. And the ratio of
increment of serum total cholesterol to the decre-
ment of serum albumin was significantly lower in
diabetic nephropathy than that in primary GN. The
serum triglyceride levels were increased in both
groups, and there was no significant difference
between the groups. In conclusion, relatively milder
hypercholesterclemia in diabetic nephropathy might
be due to different mechanisms for dyslipidemia
from primary GN. First, hepatic overproduction of

cholesterol might be relatively mild in diabetic
nephropathy. Second, despite of similar degree of
hepatic overproduction, the removal of apo-B con-
taining lipoproteins might be more impaired in
primary GN. And the combination of these two
mechanisms might be another mechanism. Further
studies will be necessary to clarify the different
mechanisms by measuring the amount of urinary
loss of macromolecules, the activities of 3-hydroxy-
3-methylglutaryl-CoA-reductase(HMG-CoA-reductase),
turn-over rates of LDL-apo B, fractional catabolic
rates of LDL-apo B and LDL input rates.

Key Words : nephrotic syndrome, primary glo-

merulonephritis, diabetic nephro-
pathy, hyperlipidemia, hyperlipo-
proteinemia
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