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Sequential Changes of Extracellular Matrix mRNA in Anti-GBM
Antibody Induced Crescentic Glomerulonephritis in the Rabbit

Moon Hyang Park, Unn Wha Lee', In Sup Han', Rho Won Chun’, and Jung Woo Noh’

Department of Pathology, College of Medicine, Hanvang University, Seoul 133-792, Korea
'Department of Biclogical Science, University of Ulsan
"Department of Internal Medicine, College of Medicine, Hallym University

Progressive renal fibrosis is considered to be the final common pathway leading to chronic renal insufficiency, however,
the mechanism regarding renal fibrosis in renal injury is not well undersiood. Recently, several kinds of cytokines have
been known to be related to fibrosis after renal injury. The interaction between elements regulating fibrogenesis would
be better understood by looking at the effect of TGFE- 1 on the synthesis and accumulation of extracellular matrix,
especially collagenous proteins. Crescentic glomerulonephritis (CGN) was induced i New Zealand White rabbits by
administration of guinea pig anti-GBM IgG after sensitization with guinea pig IgG; and their kidneys were analyzed
for the development of crescents and fibrosis through sequential renal biopsies. Serum creatinine levels in a time course
progressively increased until day 15, We semi-quantitatively assaved the levels of the expression of & 1(I) collagen
mRNA and TGF- 41 mRNA factored for GAPDH mRNA using RT-PCR. We ohserved a progressive interstitial fibrosis
and the expression of collagen I both in the cortex and medulla. The effect of repeated renal biopsy itself on pathology
and on the expression of @ 1(I) collagen mENA and TGF- £ 1 mRNA in a time course were not significant, but a very
mild increase of the expression of @ 1(I) collagen mRNA was noted at day 15, Histology showed a progressive crescent
formation and interstitial fibrosis in a time course that roughly paralleled the expression of a 1(I) collagen mRNA in
both cortex and medulla. TGF- 8 1 mRNA was hardly expressed at day 0 in cortex as well as in medulla. Tt was elevated
from day 1, peaked at day 7, and then decreased. In medulla, TGF- 81 mRNA was noticeably expressed at day 1,
peaked at day 4, and then decreased. The expression of g 1{1) collagen mRNA was seen even before inducing CGN.
It was gradually and continuously increased until day 15 both in cortex and medulla. These results suggest that the
expression of TGF- 1 mRNA precedes that of g I{I) collagen mRNA in the early stage of CGN and has a central
role for provoking the accumulation the collagen I, the most representative interstitial extracellular marrix, in the rabbit
model CGN induced by anti-GBM antibody. We conclude that the measurement of the expression of TGF- 81 mRNA
andfor @ {1} collagen mRNA in a biopsy sample can be a usetul predictor for renal outcome. (Korean J Pathol 1998;
32: 627~ 637)
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M =

ofe] sefel 4 E4hellA ARHe R s 23
ATAL) 73heh T He] el AW E 44342 Q)
8 A 7)50] Asulo] 2T WA ABHO T Aefsi
dok 704 4ahe Al E4e] ojel 74 elol)] Fat
kAl wbr] Alew Zsl= kA F4a o S0lz}e]
ch 2 wo) Aoz A FAE AAL A ol AE
shz w7kel A EF wotol ¥ Wiy ol E AuE
o] wff ek’ o]¥l 4 A f3he] AWE dPdsis
of glebel $AF N 2ok T8 WYL ol89 7
ojch. g4l AEE Hzke] 755 FAEe] of &
3 glo} olgl A Y5 AR E dglaiar g7}
olgo] A E R ek’ wd A 44E AHale] e
4 wskel Wk ARAY R4S Aol Wel P4
S} HHEE otoln T o8 ol Esjeli AN} S
2~ Aol A AgtElgly del Adalm glen)” o o
Al gl slqroll A of| SRl A 2] FpA] 7L ghA 7}
Jeke FAE AL den ae F2s 4
el 7+ 2] A% A=rh A5 at dfiel gl
i 41715 Aske] Fagt e Afeka shed A
o] Wiyt opjel 7hA ] wEel] MAS A Hele
of] AgrA|Agte|y} Ayt A ZghedlA] ol F 4
Apzell Wk g gtEe] AEEGLA, o]F IpA AIMEE
Ygads z4dde 24 % Aoz LA
of Alxsh 779] WISHE kel ol lztaA oo s
Hel Fgivk” 2o} 2ol 94 AHsp A4
ofl4] ol Z AW e fhAlFE Hakale]e AlE7} o] Fof
A glel o) Atalell4] MER 7)1®  (extracel-
lular matrix, ECM)2] HEE E43lo] vle] 2ehe]| o
F odzadz 488 F 28e Al ol
ECM2] S22} A53tel] Ftedeis Q12HE2] mRNAT
g BAAERAel wy e Adole] 28 4G o
?%‘:‘] ﬂ.&]_t}.l]”u

of 2] FiwollA & At 7] gkajlel] o] gk A
Aeje] Eulo] AElglw 1 ehetaiel o7} ofu)
hodals A EED o] cytokinesE 2] ddtel o
4 = edekar ek dleytokineo] A4 of Fut
S Z9Ee] Amol Ang AEHdon o §d Jby
v Aok shee) @ATAsAYL Ae)
of Al k- AtaAldlede] REYH F7lel #A
2 Hg3h Lol 5 Aol BAs Aeka
G olel A AT GFe] F2 Y& 270 of
o] A 2] collagen 1 3} IV2] mRNAZ] S7}r) Lo
ek olsieh M7 olal Al ot E foukehizel Bofeh
AFel] A E =dke] =3 gle], in situ hybri-
dization2 3 o178+ HaellM e A FHE colla-
gen @ 2(I) mRNAZ] Hhedo] Wlas] AlEo|4 27}
ol olulE o|al AlFEoA THAL R FUEZ o
of Ao Bonk wjupe) shajsl LS Fslo] 7HA

n2 ok of

—

A collageno] &9l®thm Zakalelch JonesS 'S rat
oll4] T4 puromycin aminonucleoside 4ldef|4] TGF- g
o] mRNAZ} Z7hsln 734 7|Asbgael A 1%
collagen®} fibronectin L] 51 7| M9} #] IVE collagen
o] #HA4= epHE mRNAS] S5 Hodsgich of
22 7]Z 2] Bl (degradation)F st tissue in-
hibitor of metalloproteinase (TIMP)el]l t 3k mRNA?} =
7HEl F el A2 Foprle £ E HolFgich

olo AJsHE} in situ hybridization© 5 g 1(I) procol-
lagen mRNAT 7HE A Lof| 4] b x]gich

AFAAGoIN BRAATE] 4L 2 A6
Slell Mozl ofE] 7} cytokineF o] LA glar of
F F24 oA A8 TOR- R & AEe] 242
H Ao A EREE H33ch TGF-§ 2] ol 2o
ECMA 2] sh4lat 32g 36 shlgalE #Hsl
slaL o] imtegrins o 5 b Al A AE-FAE 854
3 Sof] 2laf =sl=Ec} TGF- 8+ fibronectin, a 17}
a2 chaing] #| 13 collagen} | I, V, VI¥ collagen
9 W 1A e UHE SR o))l
osieopontin, osteonectin, tenascin, thrombospondine, bi-
glycan®} decoring] A4S F5dl= Alog oelA gl
2D ol o] AEH WZAENA 7]Q1ske] 2
7tEl oz A7lsw glck.” Border5M2 EEA# o
% collagen§t4d-& F=35 53 ofsi3]e]l TGF- 4 9|
7158 Aebebs 9TGE-8 & FofebAut, decorin £
Z X avya o gsle] "3 HtE Hefglch

ECM2] Fa3h 459 784 2944 4 1% col-
lagens} o] & A Ashr] ZHe 4T L 2 TGE A1
2] mRNAS Sgste] A 7)ol wpg Wit E vlaels o
771 dazieh aeuf o]sl abae] g FEelld AT
of whe} of Wl A FI*PE] =2 ol gk fE=el dts A
g gleh B dagS 44 Eqlg] g At F)=qt
Awle] 2ellell] A7|MHE T2 & Asled A2
whg o] A e Pejetaen ol
B oadFelMs g Faolld L Al7lel] d5He] 4
478 Aol WA witel LAATRA
Al eg Az zd F HEH A 2= a
I(I} collagen®] =H3}E 4 #A 2} =28 }ro]y b
askat, of§ 24 FHAR] TGF-g129] Hitg F
Alell ] aslaral shaich.
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Ag EBo = 20~25 kg2 L4 AR ey
7l & (Newzealand white rabbit) 7ojg| & 4% dj4tos

ot
7l
71"1
A
adt
ot
0
le
4
bl
e,
s
He
]
-,
_I:'l_r.
al
2
0
=
R [

el AW guelA g Al A48 Q79 g

ol tfet tlEFo s Adelgla, AT ol4 vl



sz} 9 49

FHEE i Ag oS3 4 Yo 4 A
S Aulaleda, W et FoAlgete] &2l 4
75 Alssteel 7)Y # anti-rabbit GBM IgG (Uni-
versity of Michigan2] Dr. Wiggins 256 3|5 225
100 pee] #|yH 1egG (Sigma chemical Co., S5t. Louis,
MO, UsA)2} Eek2] complete Freund's adjuvants <
o % ok ofmsh T u] Felo] slshz EApsied 4
A7 A\ A ol ol WA ATANGE
shelch 39 E 7)ol A utE & 7R AaRH A A
ofl gk S+ 1gG 50 mg¥ FHw Al

2. S99 ®F B MEFH 4H

hEe] 7| ol 23] 4] FAIE Adle] ¥
N 2 mLE A3 sho] Jaffe wh5- ol =) |4 zelo}
Bl 25 F3slelcl
AR W7 E LS Xylazine (Rumpum, Bayer, 5
mg/Kg)#} Ketamin (Ketara, §-3FFs], 10~15 mg/Kg)
& S2h FAZ A4 F, HES) 2 o 47
912 % AZCh A% % 2 (pole)H-g] ol
PEA 4 BNz A 24 9glest Aol G5
AR Al 27 2 Aol Yol g 2l why
Rl R S T R L1
79, 15972] =4 43 (open biopsy)gh ¥ | 454
of| & Aalgict. A% =3 UXEFE 10% F4 forma-
lind} X = paraformaline| ,_1_73‘ .:.]-Efl ™ o & 23] o)
A HAE #E Y5E OCT Yol Yol —m“(:nﬂ B
ek Ul AE A 5283 A $A2 1ol AN
Aell £ FHAF] —80°Cel| B atele] RNASFZ| 4
Latglch,

3 Barelo| s AA
Formalinel] 2174 3 =4F2] dljo g slelgof] ZEnj

g ==5 4 ymE ¥}A3lo] hematoxylin-cosin, PAS,
Masson’s trichromesd -5 A #stgich. Aatale] ok
g4 AEel Mxyre] wEh, ghdel Afske] Hxe}
daie] vzt ol Aekdo g BAslglch Atal] vk
HAe] A5 1007 o]4ke] AAE 73*1_1‘6'}&4 7],
Hizd, daHE4, 44 A2 5 Aol =
Al vk 4 *}:rtil]iﬂ M &= J’]"%ﬂ‘i'iﬁ'- Azt 70
de] Wt AxD A, 2de) FZAL Ve 4
f3HE T2 dbgste] widbr) glemd A4 ), w1 o
oF 25% o|lgl HFe HE (+), 15~-50%c TEE
(++), 50% ool A3 A& (+ + +)& FEHsich

4. HYFAS0AE M

3] 42 A48 4 H3E OCT defl Yz 3§
Wissled —B0'Cell Hatgt & cryostat® 2 4 pm -7
& A AEsle] FITC-conjugated goat anti-rabbit IgG
%} C3 (Cappel Laboratory, Purham, NC, USA)& A&
ato] A4 WA D o dos gdsled §3EHn|

Le)

R ArAlF e el A PR mRNAS] oS3 w3 629

o % BHakaleie
5. ZEUAM total RNA ==

Wlisatel] kel 23 E dry icefloll A ZA o
= # Ale] == 2k 1 gram % 0.6 mL Solution Defl
0.6 mL2] 2Z-mercaptoethanols 42 f<¥ef] 0.6 mL
phenol& % 7}sle] homogenizerel] o] Fafjalglch. Al
F7b 243 ma|EelS o 012 mLe] chloroform?}
EII.I:]E mL2| 2M sodium acetate (pH 4.0)5 H7lsle] F

1 Hafsich o]l 58 AR el S U5 FlelA
‘i} WNEA S Eol £ F 4°C, 14,000 rpmell 4] 2F 105
7 A Reete] ASHE A F H”’ﬂ 71 FEo
A42} 2 w7l #] phenol/chloroform (1 1) 828 0.6 mL-&
Yol fle] S vhEslglch 2 F Fa)2] 0.6 mLel
sl ake g xrbE 59 isopropanols A 7hsbed
A e F —20°CollA AT o]4t ;’33“]31 *x <
14,000 pmel] 4 158 7F 94 2a]slelc) of 2 Aol g
¥ e]il 70% ethanol® - 2= 7pui# :hhﬂ*: 2wl
k2] DEPC M5 S5l 5o M ek
6. B HEH RT-PCR Y

A A= total RNAE poly-dT primer#} annealing A 71
F AMV reverse transcriptase (USB)E A} -23)e] firsi
strand cDNAS THE9le) o] cDNAE 7122 7}zte)
e}t primer setE #AH PCRE Falslgdch A8%
primer i gHAdElgl o] <d7]wd-2 oS3 7

Primer sequence used for RT-PCR

Rabbit ¢ 1(I) collagen: sense 5"GATGTGCCACT
CTGACTGG ¥

Rabbit @ I{I) collagen: antisense 5’ACATCGATG
TGGGCAGGC 3

TGE- 81: sense: S'CTGTACATTGACTTCCGAAG 37

TGE- 8 1: antisense: S"TATCATGTTGGACAGCTG

cree ¥
GAPDH: sense S"TCACCATCTTCCAGGAGCG 37
GAPDH: anti-sense 5"CTGCTTCACCACCTTCTT
GA 37

PCR 7] #|+= Perkin Elmer (U.S.A)S A8sle s
A3 2bell 4] Agbdt wivl e s fuleick elef2] PCR
Hollo] FAL 1~3 yl template (cDNA Ho)ef] 1 ul
2] primer -5° (2 mM), 1 pl2] primer-3* (2 M), 1 pl2]
dNTP =5k (2 mM each), 1 pl2] 10x Buffer (20
mM MgCl2, Takara), 1 ul2] Taq polymerase (Takara, 5
Uuly s Yol S595 718l 20 plo] Ee45 w59
b, PCR Z2M2 TGF-f12] 5 pre-denaturation2-
94°C 52, denaturation- 94°C 15, annealing$- 55°C 1
B r:lnngallun% T2°C 305 3057 Alslg & &
postelongation-= 72°C 7522 el @ 1{I) collagen
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ol Agv o7l =dste ey annealing 57°C 15,
elongation2 72°C 1527 )5l GAPDHe| 4=
annealing-= 59°C 1522 o] Alsfsigdch 71 7312
TGF- 812} collagen T mRNA 3 & v|aslz] §]sbed
AR 2AeA Led RNAE 7hA|a ik ek d]
RT-PCR-& A|#fsleict. oful] GAPDHell it HH-&
M Alfsled 1 Aol ule} cDNA template] k&
ZAste] oA PCRE A#Este] GAPDHE| PCR 4H&
o] oke] dAstA =H A& HFelshelar, 1 o] F2] PCR
2 =45 cDNA template2] oko g A]sislelch. g
=A% ksl cDNA templateS A}-Edle] TGF-#1
@ 1{I) collagenel] e&F ZF712] primer2 PCRS <&
#hod ZHzbo] PCR AH52] 2k& 1.5% agarose gelol 4] H
7] ale] ol Atz =)o) Halel] #fubsli banded A
st geluleld
7. BHEE By
A 7 Fol &Aoo g o2 ¥ zeoleld ],
Atal) wby A wiRg ol slAgfEs A% 5 &
ALl A= Wilcoxon rank sum tests o] Baled E 4

apaict

—

al

d 1}
1. &5 32|0}E|Y (serum creatinine) &
HA Feleheld A& A =T (0D)ellH = F

106 +0.18 mg/dLo]gla b ] 1Yef]= 0.98£0.08
mg/dL 2 A4tolglck vl A 4doll= 1.55 1047 mg/dL,
A 7YUe|E 2.05+0.62 me/dL, | 15| = 288116
mg/dL, 22|32 # 45Uef|= 4054232 mg/dLE FA|
stH o feskH Frhekglch (p<0.05) (Table 1),

2. g=h@lnl gy 4

1) AFRH|S ohgl 8M e dizdolds d A
717k Fale] Sl o] yhaE ] gl AtA
o] wigls)a) A5l Table 2¢l] @okalglel. &3] Fof
Follde A 4d5e] BT 46.7%A 28] Atalel] A A
FA8o] Z7le H4akz) Hel| HE A E F2F 1 ol
u A EAI gk, Y, A JFHE Fol
el 7] 9 g4 o] IHEE ] AR
2 (Fig. 10), A 79ell= Wabrl #Axsio] 56%ell4 2
7| ul A)EA uksl WAe] MEbE|gic) (Fig. 1D). A 15
ool ok 70% 2 Astela (Fig. 1E), A 4596l vl
2 o] Ao} oF 58%2] Aol HAlEA
e H8A ubEe] s o|ujs B4k
o] ghuf Ao} HFfiEe Ae A4dEUn H55hg
o] dpalg A Fele] Hf3el Falslela A
el Alta)] 73} (global sclerosis)s= F 7 5% H ofl4
PHas|gich BEHel Alkedt 9%, Alxd ke #®
A, Ao BE ul 453 oty ET S5 5 G54
E o] AletA Awix AFAE Fdlot oA
Fele] A=) (Fig. 1F). § o2 9 e A 19

Table 1. The serial changes of serum creatinine level after induction of crescentic glomerulonephritis in rabbits

Day *, Rabbit A B C [ E F Mean + 5D
0 1.1 0.8 1.2 1.3 1.0 1.0 1.06+0.18
| 1.0 0.9 1.0 1.0 1.1 0.9 0.98 +0.08
4" 1.1 1.2 1.5 2.4 1.7 1.4 1.55+0.47
7" 1.2 1.3 25 2.5 2.4 2.4 2.05+0.62

15° 1.7 1.5 iB 2.6 44 33 288+1.16
45 2.3 1.6 5.2 28 19 4.5 4.05+2.32

“ statistically significanmt in comparison with control group (p<0.03)

Table 2. Estimated percentage of glomeruli with crescent formation after induction of crescentic glomerulonephritis in rabbits

Dav , Rabhit A B C (8] E F Mean + SD
}] 1] Q0 0 0 L] 0 ]
1 0 0 0 0 0 0 0

4" 0 40 50 BD &0 a0 46,7 +26.6

T 30 40 85 80 40 ) 55.8+229

15° 9 40 90 70 60 70 T0.0+19.0

45" 70 30 70 60 40 80 58.3+194

*: statistically significant in comparison with comtrol group (p<0.05)
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Fig., 1. Masson inchrome-stained sections of Kidney Trom rabbis, Normal appearing glomerali and no interstitial change are
seen in control rabbits {A) and a1 day 1 {B). The glomemlar capillary himina and Bowman's space are filled with abundant
[ibrin materials with early endo- and cxtra-capillary cell proliferadon at day 4 {C) Nole the cellular crescents and some
periglomerylar inflammation at day 7 (D), and the fibroccllular crescenes with periglomerular fibhrosis a day 15(E) Ac day
45, there ure segmentally or globally sclerotic glomeruli with obliterated Bowman®s spaces and loss of Bowman’s capsule.
Sarked wholar arophy and widespread interstitial fibrosis are observedi(Fl.
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A= 4l 22 Seldt HElr} gleo] v AR g
ar, ue Al 4ol = of 47% 8] AESA I} 2]y
e, H 7ol 56%, A 159 T0%, | 459
1- qﬂnﬁq u|_.¢':l t!A—]C‘ Holgh

2) 2HEel MRt HE: gt A 106l 1)
A38l7) W whaks]z] ekgkou) (Fig. 1A, B), A 49
o= wie] Heolt AT 2wie] Aodzk Euf 2o
2 HalEuio|u} 240 Alwdt Ewe] AAda] =
Hal BFelvt 27 dasrt ol =54 9= 3
clal (Fig. 10), Al 7ol fae] hddly 5
Za) ghabal 4837} BakE|glc) (Fig. 1D). & 152
7Ale BEE o g Aoy |-:'T] syl oM (Fig. 1E),
Al 4592 ofe] Stell AREE Holw el B
FE (++)9 d73§ PEHHELr-’r. 4 3jde A
%] _ﬂ'_u.].:..'r,q ,:;'l gl Mo = ,x.] *L:JJ Hag %]-
#AE g} (p<0.05) (Table 3) (Fig. 1F). ?H-l o] A
F'I HET 4 Alxgte] §)Zen} LRl 7t kg

TR
S B ) A[-*-31-_-| 7hA Mg dle D Ale] vl 2

o T

Nelel] wla} 2k Alafacl
3 HOEAHDIHY AT
H2FE 1gGell B FAol9ch AR A olollA

I-‘r- 1 H-v

l'.lr I'_.II'I‘

r

Y Al L 4, 7ol HhHol gle w2 A ol A
TH ZAEE W w67 AdeR kA A
S-S Ho|3, wial A 15450 456 vhelel] 2 5]
EAER aelzt delAu Wite] Folil ot Al
FAEN s we) 1g67} ez o 4=idh (Fig.
2A, B). C3% B|8h of4to g ki o g oax g},

Table 3. Degree of interstitial fibrosis after induction of
crescentic glomerulonephritis in rabbits

Day %, Rabbit A B C D E F
0 i\ ( ] 0 0 {
1 0 0 0 0 0 0
4 ) 1) 0 0 0 0
7 0 0 (W] 0 + 0
15" + + ' |
45" + | ' 4+ 44+ + 4+

" statistically significant in comparison with control group (p
< 0.05)

0 normal, +: minimal degree of fibrosis, + +: moderate
degree, + + +: severe degree

Fig. 2. Immunofluorescence(IF) microscopic findings. Linear IF staining for IgG along the glomerular capillary wall is evident
at day 1 (A). The glomerular architecture is irregularly distorted and the glomerular tufts are displaced by crescents at day
13 (B} (1gl).
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4. &t 712 & TGF- 213} & 1(1) collagen mRNA
gl

1) f%EH A M2 TGF-812} «1(1) collagen
mRNA EE0 DX Yek HWE fedela] oo o
Al oAl Adg AlgE )= 3oje]eld a 1D col-
lagenT} TGF- 81 mRNA 252 =z} g ¥ Fgid 2}
ol & Koz gkeront, Al 152 « 1) collagene] 2}
oAl Srbshe Ade vk (Fig. 3).

2) Al OED A F=EHAM a1 Collagen mRNA &
SO Hlm: A HE == o] S 2je]E KB $sf A
4 ojzga A 199 4 983 15289 ¢ 1() col
lagen mRNA: =5 Hgk el & Heo] & 2ol g9l
o} (Fig. 4).

3 gy M oOglEL M FEHUME e 1) collagen
I TGF-81 mRNAZS| & Alzl2e4 TGF-21

Canirol

TGF-81
Fig. 3. Effect of sequential renal biospy on the expression
of TGF-41 and @ l{I) collagen mRNA in the cortex. The
expression of @ 1(1) collagen mRNA and TGF- 51 mRNA
were not significantly different in a time course except for
very mild increase of the expression of a 1(I) collagen
mBRNA at dav 15,

M

]
=
L]

Collagen lial)

Fig. 4. Comparison of the expression of a (I} collagen
mRNA in renal cortical and medullary tissue at day O and
day 1 in normal control and early nephritic kidney. No
significant  differences are seen between the cortex and
medulla.

mRNAT Y fub Hell= w82 ghatow, A 19
off i 5 ofaba] wWHEstalan 4 498y Selsia U
R A T A% ZAT Al 15ele 24
aivl. @ ) collagen mRNAZ2] vb& 2 wlal A 1ol flg]
vhd Fvllr] AlFwlea Al 4RRE = ok Sk
of # 7, H 15U0k=] A< Zrlalelol (Fig. 5). 41 &
Aol A = al HFE] TGF- 81 mRNA2| H3e] <s
Al fasgn & 1| FalEA F7kE 7 Al
A a%del AN 5el ¥ A 7 ol ke A
2 B9k @ 1() Collagen mRNAS] whale wie] A |

Collapen type lial)
=AFPDH

Fig. 5. Sequential changes of the expression of g 1(I)
collagen mRNA and TGF-A1 mENA in coriex by se-
miguantitative RT-PCR. TGE-541 mRNA expression was
elevated from day 1 and peaked at day 7 and then decreased.
@ I(I} collagen mRNA was expressed from day O control
rabbit and increased successively until day 15, while the
expression of GAPDH mRNA was constant in each time
point.

MEDULLA,

sk = ‘ - Collagen type lial)
iy N [ o7 &

Fig. 6. Sequential changes of expression of a 1{I} collagen
mRNA and TGF- 81 mBENA in the medulla by semi-
guantitative RT-PCR. TGF-51 mRNA expression was
elevated evidently from day 1 and peaked at day 4 bw
decreased from day 7. @ 1(I) collagen mRNA was expressed
from day 0 in the control rabbit and increased successively
until day 15, while the expression of GAPDH mRNA was
constant at each time point.

TGF-81
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e ohi Frhetr] AlEtele] Al 4U7bR] = A A S
S7beksla W A 7, A 15, A 4597 A AHls S
Al (Fig. 6).

ru g

APA 4 AFEe A AFHE i AF
TE5HY AAdelek F=H gl A3 Agst
LERbA me] At §)Fe|t 7Hle] Ads= 4
T 2l 4 7l5e] AelEa Ay nkA A He g
Flegheh, 3ol AtAlel 708 4 F3he] wWigdel oigt
FE 2o} Agte] A AT AE wjg™
g o] B3 77} o] Fel A gle). 4 Fa|o
de A Aadke] gl A ke] 2@l Hela, ol
b dqshrl ddse] gk ARde s APE A
A A gabe dile] Ad mart gl HRIE
ZF3 e £ AAETY FEAEE 4789 Fa
AEQ 1A 2A9] Pl FAHE 24w A
o] o] 7|3 & olzli=dl Fasleh

729 & A FlAv Ao Eeles wrdg 4
FaAlAlde] FiEw HAe] A ARt dejvA
w3 4l 7)) dAs] Aalsich” 2 edgdlAe
A ZlAH e AR WS sk F oA 4ol A3
43 zejobede] H 17 mgfdLE Fohs|al T
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