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(BY] BB BT 2 BHEEE FICIHER /M B E OERICER T 5 Bkt
RLEDEFTNEETHD., FOREE LT transforming growth factor- 8(TGF- ).
TGF-B8 Lt 7% —(TARDEEMNEREINTND, FHFKTIE, EHBROLEICED
TZL L= L = O RAWTRIEHUA (anti-thymocyte serum ; ATS) BROER® TGF-
B. TBR OERIIKITTHE TR Lz,

(] i Wistar 5w b2, AR : IEWHED#(0.39% NaCl &, SAKIFEREOTHE,
BE:ATS 28459 5 7 HRflic 7 02 2 R 2me/ke ZEHENE S L. DI (B3 #8(0.03%
NaCl &, SRAKIZEZE/K) THE. C #: ATS 2#F 95 14 Hate 7 BN
deoxycorticosterone acetate 10mg/kg ZEHENES L. SESE(EEEST &, 8H
IKIZ 1% B TERE. 12V, ATS ZEHEL. £OR B RROES BT THE Lz,
ATS BrERTB L0 3. 7. 14. 28 ABICMERE. —HRERFEE. PAS RAIC
K DB Z OB, BEEEREMAD R EFTR O TGF-81 @ ELISA 12X
2R, BEERIRMEN S LABEOYIASY > 7Oy MZk5 type I, I, I TR
R BADTEE. RA I[cXkamiEL = iEEOEE. BlEMOL =& type 1. ITBR
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0 TGF- 81 4L B BTaRICDRL, —hH., RED typel. O, I TBR EH
DOFHIL C HTERICTUEL TV, ML= fEEIT A BT L T B #TI3ERICE
<, C HTIHEMETH 7z, FRRERECMAMBIIKICERN RO SNOBHNDL =
BAE ATS #EaT TSR THL MR, £ ATS BAER 7 HEOBAD
Lo EHOFEEL C BT B BEL D DLWHERNA S0 ATS BRAERAIERT
DBRDL = EHDFERIL. WINORICBWTOHEREREIRD sTsh o7,
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HERIFFFEE LA fER (BRERKE EFES H—HFED
BE BSH (BRERKE BEFEW F—AFD
WA EE (ERERKT EBEFH F—NF)
B RE (ERERKE EBEFES F—AF)
SR TEIT (BRRERKE EFE H—AFD
1. FEER

BRI R OETICRITTHHBRBOZEICONT, HY OBRER) EILEZ
L. BEEQERICHET DN DS 2 EIFLRTR D B ASNTWSY, ME
ICHE LI WEE DA BIRE O ENEEEDETICKITTHEIC DWW TIHIZ LA EH
SNTWRN, BIEETHEERBICBIT 2BHER T ORR & LTI, SRERMEC IR ETH
BHADBEHIESEE DERITER T2 B LMREOERINES S L TH D, &l
FD &S I BB ORRREREICIE. B4 7 CHINRAN B E O RE AR RN SRR BERE D
MEERE/ T 2Y 1 M1 > ELTHIGNTWS transforming growth factor-
(TGF- B) DFBUHERNELS BH > TWAB Z ENHS N ETro> TWA[1],

E, BICBWTTY oA T oI TCGF-LORBEBET H &0, 704 T
> VAR ER O GIC L > TEREETET )V T TGF- B DFHMH & & HITHh
BB LR EDWEERO-ETHHRERE, Lo T OF T VRVETO
TGF- B OFEHBEICEEET 5 Z EARBINTNB[2], A bRl L= OEEEN
% X 7= Bartter’ s-like syndrome DEEDEERIRAEEEICL =2 & TGF-2 71V
T+ — LADOFRBEEMERE Lz[3]. LMLZED—HT. deoxycorticosterone acetate
(DOCA)-EHEIME T v FTIRBERILFDO L Z 2B H SN TWBIZHMND 5T
TGF- 8 DFEEEMARD SN THND, L= UHRE TGF-B EOBRIZDOWTIERRAIRR
MEV, BIRBIZBWTLZ VRN TCF-BICRIFTHEEHSMMNIT D T &id, BRE
BEIIBWT, LoV RICHETHZENHLNTH SN BNEZ R0 2 - THERE
HTH D,

AR TIIEBMEBEDOLEIC L > TERMF O L = > 2 W F 72 1 TS IREE & L2 5
v MZHilRG @nti-thymocyte serum; ATS)ERZEREL., ML= fEtE BN
LU OSRE, BEMRZ. BER. BTO TGF-8 & TGF-8 Lt 75 —(TSROFH
OELERN, EHBREIERLZL Z 2 ROBEN ATS BRI v FOBERELEN
TGF-8. TBR OFHICE 2 5 &5 LTz,
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ATS 13 Wistar 5w kOB TE Y D% 508 U TR Lz, M Wistar 5w b2
WELITFD 5 BEARVER LT, A B : IE¥HR0.39% NaCl &, #RAKIIERENOTHEL
7Sy Mo ATS #8E, BBE: ATS 28195 7 HAlIC 7 013 R 2me/ke & IEHErE
BL. D8, (E452(0.03% NaCl &, SFA/KIZEZEK) TRE LT v M ATS Z#IE
L. Z0O®bEEN R THE. C8E: ATS £#8ET % 14 & 7 Al DOCA 10me/ke
RS L. EEARESES R, FRKT 1 %R TRELES v Mo ATS
BHEL. TOBRLEHARERTHE, D B B HEFBEOEESREBRT v MIE
Y UMEERE, E B C BEFBOBENREBRS v MCIERE Y JmiE % #E
ATS BERIBE O 3. 7. 14, 28 ABEMERE, Wi, AFRY v 27—k
15 24 BRERET - HBIC T—F)VRREN FCBZ PBS MBIt Lz, &5HCH
W 1) —AREAIHEEOER. 2) RIA 1oL 2 ML = AFHEOFER, 3) PAS Rfaic
BB ORISR, 4) S — /I ko THEEL 72 53kk%E DMEM £
S 24 BEREE L . HiEHD TGF- 81 @ ELISA I L 278k, 5) BMEEaEkk L D RIPA
Ny Ty —CEREHEL, YIAy 70y bMck? type 1(TBRI). type I(TH
RID. type I(TBRID TAR BHADER. 6) BROL =, TBRI. TARIEADR
BB, 2iTo7. :

3. WgEhkE

3.1 MEDHES

KBSy FOEIMEIT ATS BRAERERL 5 NCEER 28 HE THREREITRRDAR
Moz,

3.2 FREEHHE

EEEARIRED ATS B%S v MA BDTIE. REMIT ATS #3%. 3 HEZE—Y
I FE L. DUSHIR L7, (EHEABRRED ATS B%T v hB BT, ATS #HEROR
EOEING A BRI 3 AEZE—2 ELT—BMIC LR LD ZOREE A BT
HUTHEZICARS . —F, EHEARRED ATS B4 T v MNCE)OREAHINE 28 H
ETbSHEOEEHELE, EHLY VhEZEEN RS Sy MO B)R5NNCEES
BHRE S NE BDICHE L THEBIRREBHIBEIMIZR0 7255 7z (Fig. 1.

3.3 BEHLRE

EREAREBRO ATS BA T v MAFH T, ATS #E3 HE TEAY >F0 LR,
SRERRREE D BHMEE RO A 5N, TOH% 7~14 HEZE—2 EUTI—@ED Ay
ST SO & SEENAVE D, TN51E 28 HEIIZERE Lz, (KD REROD
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ATS B4 5w B E)TIE. A BHTH U TAY > F ™ AOHIRHEE & SN WER 2 8
LTRETH D, —F. SHESBERO ATS B4T v MC B TIEAY > F ADHIE
1T - HLE B S MV OEBIEL., 28 HE THIRL B0 5-(Fig. 2). EX¥ LY VMiE
LTS REBERS v MDD BERSNCEESBEIR S v MNE BT S0 2E
MEFRIERD SNRD D T2,
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Fig.1 Urinary protein excretion. Values are means+SE. *p<0.05

3.4 BEERBREEERT O TGF- 81
BEELERIRD 24 BEERRT O TGF-B1 &l ATS BR3EER. 7 HEZE—Y
I L 7228, RS REIRO B BETIRIERED RERO A BECRED RIEROD C I
L TEoEMIARICRETH -2 (Fig. 3).

3.5 REfADO TBRI. TBRI. TRRIIEH

ATS B45% 7 HBICBI 2545R/ED T AR BEORHIL. BEERRED T TS >
T0w MFig. 4), BRSO AERGAAFe. 5)ONThORIICBN TS, BEH AR
By MABTIZTARI, TARI. TARMOFHRNTRTHEML Tz,

3.6 ML = AR S BN L = EA O ST AR R,

Mgl = BN, (REHRERO B B, D BTIIEFES BB A #ICLLTE
EicE<, BEYRERO C #. E HTIHMEKETH > /=(Fig. 6), BN ERIIHER
ERACEE A T 2R AMEIRICE0 5. TORIITATS BAFIEN(day 0)C13tHs
BEOLEICL5EIROT, BARE 7 HE TIEEL BEEE(C ) TIHREI &5
W B BOICHL TR T L TV, &L bBERFIERER TORLIIFER TN 2
7=(Fig. 7).
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Fig. 2 Light micrographs of the kidneys of rats fed with normal salt (a, d, g), low
salt (b, e, h), and high salt diet (c, f, i) before (a to ¢), and 7 (d to f) and 28 days (g to
i) after ATS injection. The levels of proliferative glomerular lesions with mesangial
matrix accumulation increased transiently 7 days after ATS injection in rats fed
with normal and low salt diet, and were less severe in rats fed with low salt diet
than those fed with normal salt diet. In contrast, the glomerular lesions were
markedly severe and persisted in rats fed with high salt diet. (Periodic acid-Schiff
stain, original magnification x 250)
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Fig. 3 The levels of total TGF-B1 in the culture media incubated with 1 x 10?

glomeruli for 24 hr. Values are means *+ SE. *p<0.05
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Fig. 4 Western blot analysis of TBRI, TBRI, and TARII in the glomeruli

isolated from 7 days after ATS injection.
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Fig. 5 Immunohistochemical demonstration of TARI (atof) and TARII(gto]) in
the kidneys of rats fed with normal salt (a, d, g, j), low salt (b, e, h, k), and high salt
diet (c, 1, i, 1) before (a to ¢; g to 1) and 7 days (d to f; j to 1) after ATS injection.
Remarkably strong expression of TBRI and TBRI was noted in the kidneys 7
days after ATS injection in rats fed with high salt diet, while their expression was
scarce in animals fed with low salt diet. (original magnification x 250)
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Fig. 6 Plasma renin activities before and after ATS injection. Values are means=+

SE. *p<0.05
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Fig.7 The levels of immunoreactivity for renin in the kidneys before and 7 days
after ATS injection. Values are means =SE. *p<0.05

4. BH

AR, TCHERE O EAIRIE T b SIS E ORMEHICE, BLRERIFTTO
TGF- B DFEMNEL B> TS Z ENHSNERSTRO[1], £z, fMidn TGF-8
\o %95 ST BB 5 8D TR OZbc ko THERZT5(4], Bk
DIZITT v oL FOSTEEAIZBIFS TGF-8 & TAR OREERIL, BEI LM
PEE DB RR T B LREOERICIE TGF-B1, B2, B3 Lok TRTD
TGF-B87 A4V 7%—,& TBRI. TARIL. T BRI D FEBEs&DBE 595 Z &[5, 6.
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e, AR AHIRAEIERZ ORI IIEFENE A > 2 AMfETO T BRI ORE
B RIS T 5T 5 2 W LT X 6],

AEFL L. ME L ST 3700 LA THAMBEUE FIFRS 5 3 EH L 7= Wistar
5w MZ ATS BAZERI T, REMRECRER. REMETD TGF-8 & TAR O%H
BaAm s o5, BEOBERS v N TIIB AR ORIRRE DR RE H
MRS | F- ORI —BIET, RIRED TGF- 81 ORI BEETH B DIH L.
EEAREIS v b TR R E BRI RIS CBIE L., SIkED TARI .
TARI. TARIOEBIINWTNHEL <HRL Tz, I72bb, KESERTIZATS
BRLRERIRD TGF- B OFIRMEF T D DITH L, ATS BRIBIET 5 EIE B TIE
SERMED TGF- 8 ORI DIREIIE R MBI & B S A REi37n A, SFEOETI
B THRIRA OB, SRR B TR A RATIC A 5N D AT R
FEElc TARI. TARI. TARMOE L WHERSIERIN, SEAERFICBITS
ATS BAOBEEICHIT 5 TAR REOEEMACRE SNz,

S BRI DS EANN N B T TGF- B T BR OFHICE S L T AMEIBED &
ZARBSHATIRN, EAOBEEEIIAEHSEOEKCBN TENEEZERL. &
MEIFERD. MERICE LR ES SR T SR AN TS, BEA L
EAEETAFE LTI, SIEICER L 7 AR EIE & W\ o 7= M TBIRER72
Z N LA TGF- B OFHRR % 5 U CRMLIERE DT S B 2 ATREAYRIR S N TH D,
7. BRSO TARI OFROZIITERYT S TGF-BADREHNLE( LD
WEXNTWBTL & 72U >y TGS EBEER O &8k 2 72 s
WPERIENE AT 5 2 EHM S ES THBY . LR AT IIRERIT CO T >
UFF vy ick s TGR- B OREFHED SAMRE XN T\ 5[8], AEZEOME
KT BEROROL=) - 72 IFT 22 U RIBEAERIC K> THRIEhaa, Bt
R EEDi-h. MERCBROMEEEIEN AR I THEIN, —F4, T0k
5 EEIERIT O L =L EED B LD IEI 7 LU T Y R ER S T >
DA T LU BRI Lo TERT 5 2 &0, O MERFEOEFICES TS
7 UATF 2L T OMBRITI BT 5. BRI oL = >R ST L
THIFE N TWBAIREEASER SN T B[9], BRELE DBIETIL. 5/6 BRETILT
4T BIREA I CHEE 2 2 T SRR RIS Y > A5 ) = L EFER L,
BIEINTOT O T3 D N EENEE D Z EICE> T TGF-B OFEME XN, RER
REEASED & WS DB XN TH O8], & BITHE. AL, KBk &
WCBWTCT VI TF IV ), TODF T T LTI~ T4 T axy
FLORBEEETZEBHESINTVS[10], SEORMN TS, RERIFHEDREEDRER
o TGF- 8. TAR OFH L )UMERMAH DL = S EH & EREERD 5T, Y
RO L EIERMAO L = L AL EEBGROT 27 L TN TGF-8. TR O
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FHEHHE L CNDAREMENE 2 5N 5, £, BERIRMEEED L = BRI B ARIER
BTEEREEIERL, ISIEESRERT v b ATS BICRERE TIHEHE) AIERL
Sy hEOBBRLZVERMERL TV E, Z5N50FRIL. b L bIEMEROLE
NERFTOT > P72 2 T OFRBROENZEN U TERN TGF-8. TBR DOFIZH
ML TWBETIE, BROT > 04T 2o Y TORRIRTY V24T /=5, 7
VAT IIAT I LTI~ TG T L VBRI ED L = VLS DETF
DRENLVBEETHS Z EERBTEHOND LI,

5. SROFE

SERR S N BRBEROLEFN NN LEFIC L - TREMED TGF-5. TR OF
REBZELNEHSNICTT Z70I0E, BNV Z 2 05HZ K D EBRIIEGIE TR
T5 &R, HAOBRNBRNCBI A LSO L= - T O OF TV RORTF
DHENCE-Z 288, TGF- B OMIBAERIEICE ST 250 Smad OZ{LZEREY
TOLEND D,
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Effects of renin system on expression of TGF-f in glomerulonephritis
Akira Hishida, Tatsuo Yamamoto, Yoshihide Fujigaki, Naoki Ikegaya, Takehiko
- Miyaji, Hiroyuki Suzuki
First Department of Medicine, Hamamatsu University School of Medicine

: Summary

Increased expression of TGF-8 and TGF- Breceptors (T 8R) has been shown
to be involved in deterioration of renal function resulted from pathblogic matrix
accumulation in glomerulonephritis. This ‘study was conducted to explore the
effects of renin system on expression of TGF-Band T B8R in anti-thymocyte serum
(ATS) nephritis. In order to modulate renin expression, rats were fed with low salt
diet (chow containing 0.03% NaCl; LS), normal salt diet (chow containing regular
0.39% NaCl; NS), or high salt diet (normal salt diet and 1% NaCl as drinking water;
HS). Two mg/kg of furosemide also was injected in LS 7 days before ATS injection
and 10 mg/keg of deoxycorticosterone acetate in HS 14 and 7 days before ATS
injection. We studied the levels of proteinuria, renal lesions, plasma renin activity,
and renal expression of immunodetectable TGF-81, types I, II, and IIl TAR, and
renin using ELISA, Western blot analysis in isolated glomeruli, and
immunohistochemical staining in kidney tissues. The mean arterial blood pressure
levels did not differ significantly among the groups. The levels of proteinuria and
proliferative glomerular lesions with mesangial matrix accumulation increased
transiently after ATS injection in both LS and NS, and were less severe in LS than
NS. In contrast, they were markedly severe and persisted in HS. The glomerular
TGF- 1 expression was significantly low in LS, whereas glomerular expression of
the three T AR increased markedly in HS. Plasma renin activity was significantly
higher in LS and lower in HS than NS. Renin expression in the juxtaglomérular
apparatus (JGA) did not significantly differ among the groups before ATS injection.
Although renin expression in the JGA was less in HS than LS 7 days after ATS
injection, no significant difference was noted before and after ATS injection in each
group. These data suggest that modulated expression of TGF-f1 and the three
T BR induced by HS and LS, respectively, plays an important role in progression
and amelioration of ATS nephritis. Although the precise mechanism of modulation
of renal TGF-41 and T B8R expression by high or low salt intake is unknown at
present, it seems to be independent of renin expression.
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