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ZZ2EY A (polymeric IgA, p-IgA) 2 AGEFA|
o] 784, @32 A XA (mononuclear phagocyte
system) & ©a7|F Aol L1l BA ] ol
2 (alternative pathway)2e] ZAo] 2]3F AL A
Folgtm B AHTHY, e} ol A& WA
43 »nE
g A [gANT 22 HAgg LAL

A 23 JEEH A T FF 25 (sy-
stemic lupus erythematosus) Henoch-Schonlein
purpura 18]31 4FE&A AF, HEH A5
Mx Hed o588 49 A [gANH Zolgt

O o) UgEe SHH A AP Wwe
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A3t} (mesangial hypercellularity) ¢+ IgA %
e AT 1gG  IgMe] Bk A g & F glor
AAde 44 H@Thl vdx 28 HA (mesa-
ngial electron dense deposits) S Hi¥ AAd|, o
Ax F58kA (dark distinct) £& 8tz

Ee
E293A (pale and ill-defined) HaT}®

Fevete] &AE W F s viEo] A
A 7R e AFgolal olz A% ¢:E4 T
A7k oA Qo FH JgANY Hux da
F7heta e A0 Atk FEAEE S &
€ AHeAM d3E g2 AF e dE
AT o o veprt AgWw W B
49 A7e IASH.

AzEE o4 ge FHH AAE JHeR
dto] G0 AL YAF BT Folst A9
WS AAZRoz 338 HAyggd 1@ Hzxyu)A
o= &43}&1 47 A4 IgANS] HA 7T
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APEE  AF 250~350g2] Sprague-DawleyS
%7 BFHE dA7IZE ASEte #Ad Hg Az

& 239 Ag Tah oo 2o 4% AT
Ay 4¥e oed 2o IEe Ui
oA Aestach.

Al RT 6vl2
A2E 1 10% ¢2E AE FAT 117}8]
A3 40% 2L AT BAL 14v}&)

LEE T gz g BALe FF YR
& gFu 2 3Aste 40% 9 10% GIFLS e
oA Y Z+7] 40% S 3ml 1T 0% S 4mid
AT T3 2T 43 Ul Agag
T 3mlE AT FAEAch BETo] ditnA g
Folstgch

BANY) 2R E (10% 9 40%)ATF T A=
T ofef] ToA9} o] mASt PFASHTD
(Table 1).
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Table 1. Date of examination and number of rats

examined
Date
3D 5D 1W 4W 8W 12W Total
Group
1 1 1 2 2 6
I 1 2 4 4 11
111 2 1 2 1 4 4 14

D: day, W: week.

Indiana) .2 ZAA} 8-tk

B d #a . AEAn A HAE Ak
o= EAA A, 9, &%, 3 4
o, 7} 25L& 10% FAZ=2THA 2T F,
AY ddgage @58, gepue Eejdt
3~4ym FAZ G- A Wils B9
hematoxylin-eosing A, W #u} 71A o] s E H7)
$] %} periodic acid Schiff 4, Masson’s trichrome
QA3 periodic acid methanamine silver ¥|4-&
Zkzt AAlete gEst

AWy adn 4 A ddgelzdy FAE 9
stede A 9 A% RAES FA] FE8HA
cryocut2 2~3ym FAZ wHdste] F7Fol dxz
Al71al PBS (pH 74) 2 A& ¥ X342 fluoresc-
ein isothiocyanate (FITC) Goat Anti-rat IgA (Nordic
immunology, Tilburg, The Netherlands), IgM, IgG,
C3 (Cappel, Organon Teknika Corporation, West
Chester, PA)E Al8-8l] 2lAMTAIUY IgA, IgM,
IgG 2 C39 A2S, 2FE C3E AYstr Y
Ho 2 dAste AMafE9 IgA IgM R IgG
M E£E Leitz-Diaplan (Leitz, West Germany)
HayggdrFoez #EAdH

A0 A 22 AxHEw| A AAE 9 Et
T EAFA A, &%, x4 dFe HuS 1

mm’e] =72 A3t 25% glutaraldehyde&

Table 2. Urinalysis findings

(0.1M phosphate buffer, pH 7.4) 2.2 1~4TedjA] 2
AIZE AR S S 01M YAt SESAQeg A
He F 1% 0sO&9o) 2AF F1dE HAIS
I gL g5 gdoez S o Ag dduR
22 245 3Yt®?. Propylene oxideZ X33
F Luft8* ol 213 eponE P& 2 Eel3to] 37Co
12417, 45Cel 124]7E, 60Tl 48] ZH5-¢F whx] 8o
AZEE Ak 2ol 224ES ym FAE ¥
319} toluidine blued ¥ & 3t B2 ¥4 5 A4

£ zu¥bA.2 Sorvall MT 50008 =ud 7)o Du-
pont diamondZ& H2Hsle] 3948 (40~60nm) &
FHAE Vel 2UANS QoA gride] B
stod Watson® % Reynolds#* o} €& uranyl
acetate®} lead citrate2 o] FHALGAM S A A3
Hitachi H-600% F3dxdn7dez ddatgdtt

F 2AA 2d 2 oojg A7) 40% IS F
8 +

o= doles 27 Atk
HG AP

N7 10% L 40% 2IEL 8F FoFA
% 100mg/dle] =iz GRe] 1+~24 o]},
0% L¢2EL 125 FA3 FHAXE 300mg/dle] =
| 3+0lYa °o]F wuteldMe &
WA 8as #aE At (Table 2).

YTl RN A% 2Ael HelgA &
ol Ag) welA) Witk @ 40% LT Fof 8
Fo} 12570 AgxAE PASHA A efgre] o

Date of examination 8W 12W

Grou;\ Findings Protein (N) Protein (N) Albumin RBC (N)
I 100mg/dl (1) 100mg/dl (2) 2+ - (®
I 100mg/dl (1) 30~ 100mg/dl (2) 1+~2+ - (D
| 100mg/dl (1) 300mg/dl (2) 3+ mic+ (1)

W: week, N: number of rats, mic: microscopic.
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ARXHFig 2). 398 10% ¢ZE Fo
FToME $9 2L £
Sk 2L Axe Aol FALE 2
40% ¢IE Fo 125704 F2FHJ

HAHZSHD|E 2

40% EZE Fo 85T 4vtelF 1okElol A 214}
A ey IgA A o] EF YA ofF o A
L2, mholA HudA #EHgew Aug I
Aloke Al oF ¥Egof AR A oA, A12FA EAHA|
e 4uiElF 3vieloiA @y IgA Habo] &
o FHEA Aul& s AokellA 2/3 o] Al
AoA HHFo2 FAHJH(Fig 3). 19 40%
3L FAF 1F 2 459 10% ¢IE FoAF
oA IgAx o] A (Fig 4). olu IgA A<
Hza2e gz 2348 S 5389 ALgslg
ol L{HFo FE AESo] YAoT P4y
At IgGet IgM 18]al C32 AAFTA = Fatoj
A% FAFo] 40% FIL FAT 12F0M e
g3 8FT oA e ofF <kEA #E HAL, 8F
TAME C32] AAE ¢tk 10% I E FolF
1270 x A BANE w3 v|vj3 F4a3 %] &
2 =k = Ae] Woadydgdn]yd HAY A8
F7o A FITC Goat Anti-rat [gAZ2 7HAMg At
WzrHot 10% ¢3¢ FojTolA, = 10% 8T}
40% GRE FATANA U [gA 3G A=
FEAEFIE EAEA S (Fig 5) S #2E ¢
A ez (Fig 6)3} vlwste] £33 717}
Bk 2ev IgM# [gGe) Azte zh FollA 9
vQle F7HE Holx| grgkth

MAps0|dd A

10% 432& Fof 12574 4085 1vlaled
A FhFeg W@t A Fo 2 ujekd 1
A= AFE] W@y T4 N BFEH,
40% 4AE Fo 83T oA 4ute]F 2vbe]dlA 2
3 1250l M= 4rtE]F 3uigoA] Adde 7
A3 2 Wt 1AAEE HA3Ey ZiF
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Table 3. Immunofluorescence microscopic findings of
alcohol induced glomerular IgA deposits

Date of examination

4W(N)  8W(N)  12W(N)

Group
I -1 -2 -202
il -2(2) —-4(40 —4@
i -2(1) +14) +3@4

W: week, N: number of rat.

AtH(Fig 7, 8). WHA 2 &4S Jehje A
XA 27| FRIFL HE A 4 E
FA% HYH(Fig 9). AFFA 2AETY YA
Xo 4L Avdle 9FY dlAaHo Axd
WellAl A=A 299 40% 9 10% ¢ 18
HzTdAs Feg "t gt (Fig 10). &
e 40% ¢IRL B 12574 A gR H
Ad dol7t dAA g AV 1 W] &
2A3la 1 Yol AujAFe] Av|He BEFHA
nEZEgole] EtAg B 2 $o] #ahe
oo 23" Aol B4Art (Fig 11). ¥HAXY
Ao B 2 Frt a2l3 i FUME B S
UAL T AEEY 7HASgE B} 590
w2tA v ARG EI AAEAY 9E2H YA EE
BEoh & Aa gekd Zv)e] AW 3]
HFHAD vEFT=Eote] T L 1 7]F 9 H
A48 F&To] BZIAH(Fig 12). Kupffer Al

[

[=Rae BERN+Y
EEe we AYHEL 94T AslelE 5% v
EEE S TR S

Table 4. Electron microscopic findings of alcohol in-
duced IgA nephropathy

Group I I 1

Date of examination 8W 12W 8W 12W 8W 12W

Mesangal electron
dense deposits 0/2 0/1 0/4 1/4 2/4 3/4
Mesangial expansion 0/2 0/2 0/4 1/4 2/4 3/4

Foot process

effacement 0/2 0/2 1/4 1/4 2/4 4/4
W: week.
I E

dHEE FA [gAE T 49 A7e A
S dng d84Y # dne4 BAgFl 3
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vl 40% GEg FolTFol 8F oA Edstv)
A &ste] 1250 o A 3HA e 3122 Ko}
¢AEE U AL T3 ol T Wt v
Ao & mErh

ZAulgt Gyt ¥E g #F A e
Wot g AbFAo [gARAE Bl 40% €2 S
Fof 12779 FlolMe A3 dalx (300mg/
dl, albumin 3+)¢} Av]A3d st #HFEH Y=
ol AFE IgGet IgMe] An3 &9 C3x <F
SHAl 2= Ak [gMo} [gGe] Fut I&e g
FEAAN A E3ht, RAAGS fEste] o] 3o
AREA £48 Fo] g doingy Erh v
3t IgMs} 1gGr7r BAAE AAH 43t AAA
C37F ALl 9] EAE (podocyte)d] €3 83
A¥ste AFsd g st olzlel A
A £ FYEolE T P 428 F&
o2 A7E IgA AHZAM AuiRoz Ads
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AAE W 958 2831 ¥ AR B A
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B Ao d2g B2 QAT &3
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AEEFHen 1257 FoToMe Fedn
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dased] ¥Zg& LAg Fodte] ofn] T
FY3lth o5 dREo| AAGHANEA &FE
F 432 Asdd.

p-lgA+ A 2] 183 (lamina propria) o] 1=

ZHI BAMEAAM F2 AGH] FEHT ol
AATAEE AP oz FReFHed I &5
7178 IgA7} J-4 4 ol # A (J-chain dimer)o]o]A
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& F2 [gAFA 9 8o HIEFA (immune
complex) & A3t o] Ro] AT A st
AREA 48 dozig, 3o o3 FHEA
Fo &4oq AR Y AAANEFH TEA
(transenterocyte transport system)<] Z=o] AIA
Al Bujugel] Bu]Ad AgZ2E3 A (secretory
IgA, s-IgA) el A2 2¥stn AEANEe E3
ol A YA R Ao} Eol7tA 25 8HF

p-IgA W B A7} A3 Do Al M E
ol@ ¥F IgAN7} Z7lete 90A IgANYA

HAFZEA A Bo] oA THE (IgA-specific su-
pperssor T-cel)®] &4} 2 2] Hsir} Bud
v} 2t IgA WH3-& THES, TAXE AAES =5
o]EHol IgA AYAH L IgA FH3 FAM T
A5 Z2 R4 geigli ol BEE T
M E (helper T-celDol] &ajA YojUAY} Ho =
A THIE (suppressor T-cell) =2 7ol 28]
A o A*¥ o)}, F oA plgAe FH7]
o Eulol 493 Xz &Asta £ Ate
2 &3 (mesenteric and thoracic duct)W] €XZA
Aoz FgHF WEEo o)Ze] Y YFE £
ARG 5 plgAX = @ E3] FeA
plgAs ERAN BFL2 25571t o
TE2 TARET =0 dojtedl T XS}
H| A& (secretory component, SC)E T4 s}
pIgAE A% 54 F8A2 FE3 o IgA-SC
B = E4F NEEYA & F (endocytic vesi-
ce)fiolA T3 45 FHFU=Z WEHd o
Edrde 2 A 7198 plgAs &8 ¥
FoAlA AASA fZANZ HEHFTY o] Z A3t

. ole

Hﬁé

RANMEE AAGY F5 2HYLE 98 A
Asted, BE A AAMEES SHste] By
A &2 IgAs AEe@steu 7] S,

HA LA A A7} ol A F45o] ERU=E
FYEE A& #HE 28I o8 FA s
ZHEAC ef ANE e IS g
715 0] <3 Adelo) A 7he] Kupffer Al X 2] A A
71% <fstel ® AR TAE iR dovs
SC-9&A E&714 S Fof IgA7} A A A
Zstd A 8Fo| Bgo) @A Bt A
Al AHI 2 RIS A YA T BEE
IgA : 1gM : IgG7} 20 : 10 : 19] ngi EAFIGY B
Ao A Zt Tl IgA FAQ AANF BF
e vl ge] HEE BAFEYE AF

2 ol

8F TN 29 HAYH HAS AAFREY
2 AL ufFAM [gAYH HMEEC] &
A, o] Bt 10% SRS FAZAXE [gA
G AEIL Y BRI, E40% LFE FATNME
102472 FATRO [gAYd AEE0] FA3
H g2 £2 453 F7dA0] #2IA ole
40% A& FATAAN HATo) IFHE 53] &
AAEL] F7he vl Aozt HAEY. &
IgM2} IgGHAH AELE Ao Ha2 Z718
Holx kol zTol ) IgA: IgM : IgGe] 20: 10

(1HGET [gAV Addez Z27598S g
Wtk

B AgMe e 284 ¥dF Mg 27
@A T AL obF B @Ef—_ HAEUE
40% 47 Fo 8FTolA A AT IgA9)
25o] BaE ) uz}s}giz 0% 2L FAF
125dXe t2 @48z £ AZE A2 F=

7t o) Ao 1 A
A A%E FAE ke

o] % IgAdeS

}il 4 o] IgA 9] A A
Aot} 2 Ao
A 2YPg oz HH o
o) AbfAle] Ao glow ALRHT TR &
28 A% o A7 B e 43 L&Y
Hol o] FaAF oA 1 A7 Ty GF L&A Felrt
HAEHA E Aolx oA £48 e Gy A
EANA 7+ 2 2.8 Kupffer A 2.9) 7154 8} =]
o el eu¥ W = A28 SC-EH 57
Ao NA= WA AF [gATH B E3H &
TS AAS A LA Hol A AFFA U IgA
AL g8 F71E Aolth tie HApNEE
AQEAES 248 £ Ja® gz AJEFAE
gAE 4 gl7] fEoItH?, o) IgA A B2}
A8ty AR & 1 A7) wetr zty) gE
2ol F&sted 2 (200~300 Kd) SAoA
234 (positively charged complex)= AFA] &
Adaed fast ggo ARs, 4 S &
Al BgAs @yl Aok A FY

9E(500 Kd7hA)Ql A9 £& 3 ©59 4
= HFAEHA Feoh ilai‘ji HAAEFA o A
A7) A (electron charge) ¥ Expgke ALH
Azl B9 9 77|15 AA st 58381 o] A9
Z2Wd Azede HdEFgAe WAz
(immune lattice) =44 o] @ g slcp” @

2 Aoz de ZEL2 IY 13AdA 29
npe}l o] A3 g Mg 2AFY Ay el v

o R 08‘,
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71949 B e AFHT D{HFNA leé
Aoz APAHHE IgA SolgA9 AFF &

JEFA Fe 2z &4 A gHE B3 Z—Vé
T GFUO #Fdsol ¥F ARSI EIA F
7VsHAl E AL o] R o) AALTA W@t Fof H &S
dobn o gref d3gA 7 Wt 4lste 3t
71% 0] A3t A Kupfferd 2] A A% A5y
o] Zafo) IgA AR FAE A AR £ A&
o 2 A2 EAS Hi, = X &
A ZHERY SC-EA +H7|HAE Ao
AATAE SRR BEo] Brl5dAE €3F

1992
2UE AAL Mo nsd dag §994 [gAd)
B3 WIRFAY} Y ARG 4
e WG agoldn Yo
[ of
-t =
YE FEoR 4 ANEF) Wy 1
S owgo1Ae got maA AA 10% % 40% @
S22 3Y Y TR 39, 5Y, 1%, 45

8%, 12%0] =AAMe] AWAAsn ¥
AATA, 2%, 7o) BekEnE 2 AR 4
WBksE S Ao AAFTA o 2ol WY FHv] 47
WIS AN BEYHS QR T ve
43 9ok
40% &¢3E FoAL
A R ED L

40% o E 859} 12504 AAEA o)
IgA 923} 23] gM 2 [g6Y) YHe BAHD
AT LA §3e Gag Fobitel 345 3

i

125004 AvlHA Heo)

NS [EORN
P

l-lJ =

L.

i

2
=

A Igh GARA} o S ERA € 188 W WAL DAL B
o old WA 71 Aa A3 =8 IgA ES dguhyel, £ A Luu]smm AxE Qo
SYAE ANFA BN ANITE Ao Ao Ao Igh GHAES FE Bzl )
712 (¥ 13-B) €& FAHTUHE EF IgA & 10% U3E& FoTol 7—“‘?'& S7HE Bl o] Kt
HYERAE 1 fAVE e o & 8% 40% €38 FATe v8 I o Fe
EOH
Chi ti
QL o G nsestion FUTTN s
\\ enterocytes a?sorptlon
Fusion of ?noigilclll‘g_
foot process Excessive production
and secretion of p-IgA
Polymeric IgA
Increased leakage of produced by
: p-IgA to the circulation plasma cells
o Antigen ¢ o in the gut
o antibody (normally)

If impaired hepatic
immune-complex clearance
system exist

Lowers-IgA levels
in intestinal secretion

Elevated IgA level
in_the circulation

Fig 13-A. Schematic illustration of the possible pathogenesis of alcohol induced IgA nephropathy.
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Alcohol
(D
Enhanced synthesis of IgA (1) j—‘

Leakage of p-IgA immune complex directly into circulation

Damage of er]terocyte of small intestine

Increased circulating IgA immune complex
IgA deposition in mesangium (IgAN)

* Pathogenesis (1)

Damage of enterocyte of small intestine

Disturbance of intestinal barrier Mucosal inflammation

Increased absorption of macromolecle

Abnormal antigenic challange
Stimulate intestinal mucosal plasma cells

Production of p-IgA

Enhanced syn{hesm of IgA

* Pathogenesis (II)

Damage of enterocyte of small intestine
(Alcoholic noxious effect to epithelum)

Intestinal leakage of p-IgA 1mmune —
complex into ciculation
Defect in transenterocyte transport system
Decreased s-IgA in intestinal selcretion
Increased circulating IgA immune complex

IgA deposition in mesangium (IgAN)

Fig 13-B. Possible pathogenesis of alcohol induced IgA nephropathy.
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2 ATEEE A 1. Berger ], Hinglais N: Les depots intercapillaries
AR AR LA A7t Qojuba] W7 o] d IgA-IgG.]_ Urol IVprhrDl‘ 1968; 741_ 694-(_595.
sHso] Az B = ABZo FPo 2. Z?:%-r, ded, A5E, AFd, IR S, oldE
Ag 8 o] BUSo] AT Y= FAMESS - &0 IgA nephropathy €} 9% 3.
82 °‘}j FHE AT FAAESS kAl s3] 72 1987; 6: 95-102.

o - 7 =2 A &
A=stel MAHoz J,].a?kg] leAs ARk 3. Emancipator SN, Gallo GR, Lamm ME: IgA
ol IgA7} e} Felat Agste] IgAdfr AAE nephropathy: perspectives on pathogenesis and
FAE AAste] o]Ro] &4E AT BHol classification. Clin Nephrol 1985; 24: 161-179.
HRAHe 2 fAE EF IgA 39ESAATL 4. 0199, olAF, A5, AW, AEF, AJNE
4sE Al BTl olAel Agd WaH ol D oo AN T #E dgd % 2
[gANS Qozithn Aztgdh oju) G2SA 73 uF. el ges) A 1986; 5: 37-44.
P [o TP A R o & 2=

A gow BFe 1A AASE A5 g4t > %‘;j—' e e Fem

_ L _ : nephropathy ol ol g BT
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= Abstract=

Experimental Study on IgA Nephropathy Induced by Alcohol

Eun Sook Chang, MD; Kyung Jae Yoo, MD

Department of Pathology
Keimyung University School of Medicine, Taegu, Korea

For the elucidation of a possible immunopathogenesis that leads to morphological and functional renal injury
induced by alcohol abuse, immunopathologic and ultrastructural studies were carried out on animal mo-
dels; male Sprague-Dawley rats were fed a regular diet with 3m! of 40% and 4ml of 10% alcohol for 3
days to 12 weeks. The control group animals were fed a regular diet with 3m! of normal saline daily instead
of alcohol. The experimental animals were sacrificed on the 3rd, 5th and 7th day, 4th, 8th, and 12th week.
The kidney, liver and small intestine were examined by light and electron microscopy, and the kidney
and small intestine were also examined by immunofluorescence microscopy. No pathologic findings were
observed by light microscopy in 25 alcoholic and 6 control kidney samples. In one out of four rats after
8 weeks and three out of four rats after 12 weeks of 40% alcohol ingestion the IgA nephropathy (IgAN)
with dominant mesangial IgA deposits on immunofluorescence microscopy and mesangial electron dense
deposits on electron microscopy were observed. These IgAN cases also showed weak depositions of IgM,
IgG and C3. Albuminuria (3+) and proteinuria (300mg/dl) were found in a rat with IgAN of 40% alcohol
ingestion for 12 weeks. In the rest of the alcoholic rats up to 8 weeks of 40% alcohol ingestion and 12
weeks of 10% alcohol ingestion no immunoglobulin deposition was observed but mild abuminuria (+1)
and urinary protein 30 mg/dl to 100 mg/dl were found in two of these animals. In this experimental study
of animal models, chronic alcohol ingestion is clearly linked to renal disease even in the absence of liver
cirrhosis. In alcoholic rats the mucosa of the small intestine revealed short and blunt villi with sloughing
off of the surface epithelial cells and an increased infiltration of plasma cells in the lamina propria. It is
assumed that the mucosal inflammation may result in disturbances of the intestinal immune barrier and
then promotes abnormal absorption of macromolecules which stimulate plasma cells in the lamina propria
to produce IgA. The small intestine of rats given 40% alcohol for 8 weeks stained with FITC Goat Anti-rat
IgA revealed an increased number of IgA positive cells, presumable plasma cells, in the lamina propria
compared to that of the 10% alcohol group or the control rats on immunofluorescence microscopy. This
fact suggests that an increased number of plasma cells pathologically responded to an abnormal alimentary
antigen by the defense mechanism system and clearly participated in an excessive production and secretion
of IgA. These excessively produced IgA are combined with antigen of alimentary origin and produce IgA
containing immune complexes which enter directly into the circulation resulting an elevated IgA immune
complex in the blood. There will be more IgA present in the liver; depending on the capacity of the liver
to sequester or clear this increased supply, and elevated IgA immune complex levels occur in the circulation.
In this study the liver revealed only a mild fatty change, which may render the saturation of Kupffer cells
but there is no evidence of impairment in the clearing function according to an ultrastructural base. In
the clearance of IgA-containing immune complexes, the mononuclear phagocye system is important and
an alcohol induced impaired hepatic immune complex clearance system might also contribute to an IgA
increase. Therefore, the initiative point of the pathogenesis of the alcohol induced IgAN is an alimentary
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antigen, abnormally absorbed by altered intestinal mucosa induced by alcohol. The first step is a pathological
response of plasma cells to the antigen enhancing synthesis of polymeric IgA which are combined with
the antigen of alimentary origin and produce IgA containing immune complex. The second step is that
these excessively produced IgA immune complexes enter directly into the circulation resulting in an elevated
serum IgA immune complex which is eventually deposited in the mesangium of glomeruli. On the basis
of this experimental study, it can be postulated that alcohol induced IgAN explained by the mechanism
of a possible immune complex-mediated disease. ’

Key Words : Alcohol abuse, Damage of enterocyte, IgA nephropathy, Increased serum IgA, Synthisis of
IgA.
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Fig 1A&B. Kindney, rat ingested 40% alcohol for 12 weeks. Completely normal glomerulus is seen by
light microscopy (H & E and PAS, X 2000).

Fig 2A&B. Small intestine, rat ingested 40% alcohol for 12 weeks. Thin mucosa shows short blunt villi
with denuded surface epithelium and moderate infiltration of chronic cells, mainly plasma cells
in the lamina propria (H & E, X 200).

Fig 2C&D. Small intestine, control rat. Intact mucosa with well preserved brush border, small number
of plasma cells in the lamina propria (H & E, X200).

Fig 3. Kidney, rat ingested 40% alcohol for 12 weeks. Moderate mesangial deposition of IgA in an
alcoholic rat, (FITC Anti-rat IgA, X 250).

Fig 4. Kidney, control rat, no evidence of immunoglobulin deposition in the kidney (FITC Anti-rat
IgA, X 160).

Fig 5. Small intestine, rat ingested 40 alcohol for 12 weeks. Intense deposition of IgA in large numbers
of cells in the lamina propria forming aggregates, these IgA positive cells are presumably plasma
cells (FITC Anti-rat IgA, X 160).

Fig 6. Small intestine, control rat. Deposition of IgA in smaller numbers of cells compared to Fig.
5 (FITC Anti-rat IgA, X 250).

Fig 7. Kidney, rats ingested 40% alcohol for 12 weeks. Distinct well defined mesangial electron dense
deposits (arrows) in alcoholic rats with IgAN. Foot process fusion is observed in the left lower
corner( X 8000).

Fig 8. Kidney, rat ingested 40% alcohol for 8 weeks. Small poorly defined mesangial electron dense
deposits (arrows) in a alcoholic rat with IgAN (X 17,000).

Fig 9. Kidney, rat ingested 40% alcohol for 8 weeks. Activated mesangial cell, small poorly defined
mesangial electron dense deposits (arrows) in alcoholic rat with IgAN (X 19,200).

Fig 10. Kidney, rat ingested 40% alcohol for 3 days. Unremarkable findings (X 6,000).

Fig 11 Small intestine, rat ingested 40% alcohol for 12 weeks. The enterocyte in the lower part appears
to be electron dense containing bizzare mitochondria, cross sectioned microvilli (X 17,000).

Fig 12. Liver, rat ingested 40% alcohol for 12 weeks. The cytoplasm of the hepatocyte is filled with

large fat droplets (F) and some swollen mitochondria (SM) (X 8,500).

Key for abbreviation

BM: Basement membrane
En: Endothelial cell

F: Fat droplet

Fp: Foot process

L: Capillary lumen

MC: Mesangial cell

MM: Mesangial matrix
MYV: Microvilli

SM: Swollen mitochondria
U: Urinary space

VE: Visceral epithelial cell
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