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Alteration of signal transduction-associated gene expression in rat cardiac
fibroblasts induced by blocking angiotensin Il receptors
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Abstract: To investigate the molecular mechanism of angiotensin Il (Ang Il) receptor activation in adult rat cardiac fibroblasts, the
expressions of cell signal transduction-associated genes were studied by using cDNA microarray. Cardiac fibroblasts of adult Sprague-
Dawley rats (230~250 g) were isolated and cultured. The cells were divided into 4 groups: Ang II, Ang Il + losartan, Ang 1l + PD1233109,
Ang Il + losartan + PD123319. The expressions of Ang Il receptors were studied by immunohistochemical staining. Total RNA was
extracted and purified. After cDNA synthesis and biotin-16-dUTP labeling, the probes were denatured and hybridized with GEArray
Q Series mouse G Protein-coupled Receptors Signaling Pathway Finder Gene Array (MM-025) containing 96 genes associated with 11
pathways. The arrays were scanned with a Uniscand1000 scanner and further analyzed with GEArray Analyzer software. RT-PCR
was used to further confirm the results of gene microarray. The results of immunohistochemical staining showed that the expression
of Ang Il type 2 (AT2) receptor was evidently induced by Ang Il stimulation when Ang Il type 1 (AT1) receptor was blocked. The
results of gene array indicated that blocking AT1 receptor changed 34 genes (more than 2 folds), 30 were down-regulated and 4 were up-

Received 2006-06-09  Accepted 2006-09-26
This work was supported by the National Natural Science Foundation of China (No. 30271435).
“Corresponding author. Tel: +86-29-82655164; E-mail: gaogd@mail.xjtu.edu.cn



e N OEAE IR TR ER TT 2 AR o JUL B ET 2k 40 A5 B 3 A S B D 0 15 1) 52 i 557

regulated. The maximum change was not beyond 20 folds. The following 9 pathways were activated: cCAMP/PKA, Ca”*, PKC, PLC,
MAPK, PI-3 kinase, NO-cGMP, Rho, NF-kB pathways. Blockade of AT2 receptor caused 64 genes changing more than 2 folds (48
were down-regulated and 16 were up-regulated). Eleven pathways were basically activated. The change of the following 7 genes was
over 30 folds: Cyp19al (37 folds), I11r2 (42 folds), Cflar (53 folds), Bcl21 (31 folds), Pik3cg (278 folds), Cdknla (90 folds), Agt (162
folds). According to the activated extent, the signal transduction pathways in turn were P1-3 kinase, NF-xB and JAK-STAT pathways.
Blocking both AT1 and AT2 receptors changed 46 genes more than 2 folds (36 were down-regulated and 10 were up-regulated). Eleven
pathways were basically activated. The results of RT-PCR of IL-1p and TNF-a confirmed the observations in gene microarray. Our
results show that Ang Il can induce a high expression of AT2 receptor in adult rat cardiac fibroblasts when AT1 receptor is blocked, and

the signal mechanism of AT2 receptor is clearly different from that of AT1 receptor.
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HEMUH AT R R 1400 UL EE 98 (cardiac remodeling) .
VS R BRI LA R4 i R L s L oL
MORE R L 2T ¢ 40 o 358 A i 40 38 5 2 11 (IR iR
Y TR WEFCUE SISO UL YR PR 25 - 8 Rk 3=
%4 (renin-angiotensin system, RAS){E /LU & 5 1) &
AL RETEE EEN AT Rk E
(angiotensin II, Ang I1)/& RAS FEEEYIR, T
FLm ik AT1 R AT2 %% {4 (angiotensin 11 type 1 and 2
receptors) & ¥R WFFT R I Ang 11 AJ {2 AL L
AT 4 41 ffu (cardiac fibroblasts, CFs)I4t, &)
W A A AN EE USSR R LT 4 2 5
DL IR, Ang LI CFs 3 ] 43 £ b 41 i [A]
Ty IXEEPR F LL S b ek [ o v 1) 5 X CF B
R G OO LA A Qi S D R 2 5 0oL 2
Ang 11X} CFs /- M 2 AW 22 80N, H A 2
HATLZ RN T IR ATL 255 BRI A =
I 00 38 DA A BT 28 (R ATL 3244
AW I, DBl AT2 524K VE T 15, 8%
i AT2 S2AR AR K 2 L E AT A BB, A
SCHRARIE AT2 Z AR AT 5 ATLSZARFRFS B A K
IR, FE O IUEE S8 BA IR E I . 2R
AT2 ZARAE UL K S B R, H AT A E
Wo TAMAEARZAENT Ang 1T KLU SEAE 5T 11 3
filh b, SRAZERS R B, WA R SR T S
CFs {5 51l B FE R R IR TS 1 ol AR, PRk AT2 5244 7E
CFs [fi ¥ b, e KRl CFs i AT2 Al
ATL AR 25 .

1 MR 5RAZE

1.1 ##l  HEPE Sprague-Dawley (SD) KH, A
230~250 g, HH P22 AC I K A7 e 2 e S B ) ol

et s T AR, Ang ITRIPD123319
(Sigma 2 w]); losartan (Du Pont & Merk Pharmaceuti-
cals 24 #); TRIzol. DMEM (Gibco 24 %); MMLV Jx
kM. RNase 7], Wil &. Taq R
4+ dNTP F1PCR 7l (Promega 2 #l); AW % -
16-dUTP 4 [ Roche 2~ wl; % v 5 3% [l Superarray
A H) GEArray Q R4/ G B FURBIESZ 75 5 18 i
RINAEFERES  (MM-025), 03 138 B8 93 A1 1 2 AH
AT B AT IS ) 1 9 3t 46 2% £ (www . superarray.
com); RPUKNIAT2 ZHU(EME 48 AF]).
1.2 A&
1.2.1 MESD KR CFsMAaBERIESR

KA @R IR T . BRER AR Ak o
SRIGEE VAR BRI CFs. B34 1F 0 37°C.
5% CO,. 4MifE e 20% JiG4- 135 1) DMEM 1577
B EARD, 412 h LG WOERN 5, AT
YT .
122 REBEHEUEBEBMNEAT2ZHRERRIE
MBS FRAETY b, A R4l Ang 1T (1x10°
mol/L)4H.. losartan (1x10° mol/L)41. Ang II (1x107
mol/L) + losartan (1x10°mol/L)41. Ang Il 1x10°
mol/L) + losartan (1x10°mol/L)41. Ang II (1x10°
mol/L) + losartan (1x10° mol/L)41. 2541 Fift 1]
48 h, HEATH AR AL ERIE(ABC ). RITRAHTLA:
W IS E A P R N AN, A I bt oK B
AT2 Z i EDUR(—d0) EWHERieEPiR 19G
(Z=¥i). DAB . E§HE .
1.2.3 EEBHFEN AN I ZAREHREHESS
FRIETK
1231 ZMFm HBEHL AU, AT
T Ang 1T (1x10°mol/L). Ang II (1x10°mol/L) +
losartan (1x10° mol/L). Ang I (1x10°mol/L) +
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PD123319 (1x10°mol/L). Ang II (1x10°mol/L) +
losartan (1x10°mol/L) + PD123319 (1x10°mol/L),
2oV ] 48 h G WAEAN i . losartan J& AT1 32 4%
Sk RH W7, PD123319 f& AT2 52 A 5tk BT 711 o
1.2.3.2 S RNA BHIEFME % TRIzol —
AL B RNA, 3L 260 nm 11280 nm
(IR, I T 53 Bl DA RS O FE
1.2.3.3 REH#RIE S0 GEArray bric iR A9 42°C
JE 1 min, 010 ul F]42°CH H B KR &Y 10
ul (% B RNA 5 pg)h, 782, 42°C 90 min. Frid
SNVR(10 pll BES) S FRICIR G 4 ul. ZEWE -16-
dUTP 2 pul. RNase i3] 1 ul. MMLV 4% kil
1 pl F1JE RNase (48K 2 plo Kibric i () cDNA #
FRRCE T 94 CHIASYE 5 min, UK A EIAF .
1.2.3.4 3 N5 mlE B F KRR BRI E
S, BKFEE: N2 ml 60°CHHAMI TRALAC I,
60°C I 6 r/min 7242 1.5 h; I 28 VE K cDNA 8
B NTRZAS T, 60°C R 6 rimin 2248 & YEM .
1235 EEZAZFHRUNERFARZER 15 ml
1) GEAD M Q NZACH , =i R & 40 min;
ZRE A, 2 mI AR AP 255 2, R
P=3% 10 min;  YEME 4 X; 1.0 ml CDP-Star 1£2%
RICKPINIALE, FFHE 2 min, KD H
Paeas g o WO, X- BRI v g ot
1.2.3.6 HHRE®EAW 2O uniscan d1000 F14
SRS R, RICER R A WE 5w, M
Scanalyzer 5 HF EUG AT E AL AL B, S
JrECE#AEGEArray Analyzersf 3REL ) 5 4015 5 34T
B A e, HNZIIER(B-actine GAPDH .,
cyclophilin A f1 RPLIA)HTIZIE, FHxf &AL
(1) 4 AT AT AT P o ARG HEAT A b () PRI 3Rk
FRERI Mo I RE DR 22 5 Rk I IR e bs 1. Lh
>2.0 (L 2 £%)mk<0.5 (Fif 2 fi%) -

124 £FERT-PCR KM TRIzol k440 i
I RNA, LL5 pg st RNA BT 545 5 cDNA,
FHANIR S 14043 3033047 30 AMIEIA 9 14(94°C, 1 miin;
IBKIRFE, 1 min; 72°C, 1 min); 72°CZE{H 5 min.
IR R Primer 58, P8 R 35 51 01T
IBKEEEWE 1. PCRWIEL8 ul, 1E 2% B iEHH
e EHLUK,  HREIR B 3 Geon) 45l K BE EAT O3
Fro LLH IR 5 A 21 B-actin [£1)% % i (optical
density) LLAEAE 4 - & S Fa b

1.3 GitFESH HdkE Ll meantSD KoR, 4l L
BRIt P<0.05 A S %2ER.

2 &R

21 RBHELER

EXTHRZH . Ang 1T (1x10° mol/L)4H . losartan
(1x10° mol/L)41F1 Ang II (1x107, 1x10°, 1x10°°
mol/L) + losartan (1x10° mol/L)4H, {X{r#)n—4H
Ang [ FEAS k) 1x10° mol/L I} AT2 324k A 5 30 &
LKik(E 1), HR&ALERAH AT2 2HhEIE, EH
PEGE R (A RAIR) o JOBET AT2 SZARIC B PR 5 (0 2
AR FWRAm, FEL T CFs Il F.
2.2 S RNA [RE

Ang Il 42241 OD,,,/OD,, A 1.83. Ang Il +
losartan 41 OD,,/OD,,, 4 1.82. Ang I + PD123319
21 OD,,/OD,g, >4 1.94, Ang II + losartan + PD123319
ZH OD,,/OD g, A 1.87, "EAITE MUK 73 B &4 R IL [l
Wy, ARSZEGART SAEE T RNA, SERRFE S
23 ERATHAR

Ang [T 40 # 40 . Ang 1T + losartan 41, Ang II +
PD123319 41. Ang II + losartan + PD123319 4.t
BB A R WK 2,

% 1. TNF-a. IL-1B #= B-actin #93| 495 71| =18 K% B
Tablel. Primer sequences and corresponding annealing temperature

Gene Primer Annealling Length (bp)
temperature (°C)
B-actin 5" CCTGTACGCCAACACAGTGC 3’ 57 211
5" ATACTCCTGCTTGCTGATCC 3’
TNF-a 5" TGGTATGAAGTGGCAAATCG 3’ 53 327
5" TCCCAACAAGGAGGAGAAGT 3’
IL-1B 5 CTTCTTTGGGTATTGTTTGG 3’ 51 304
5" TGATGACGACCTGCTAGTGT 3’
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Bl 1. AT2 SZ ARG

Fig.1. Positive staining of AT2 receptor in cardiac fibroblasts
was only observed when treated by Ang Il (1x10° mol/L) +
losartan (1x10° mol/L).

Ang II + losartan 41 5 Ang 11 21 [L 5% s AT1 %2
PRBEIT S, 34 MNIERIRIA 2 7 AE 2 5 0L (% 2),
HP 30N R, 440 iR, HE KSR RENL 20
. 9 455 M EI: cAMP/PKA (Rgs2.
Vegfa. Ptgs2); Ca* (Elk4. Ccl2. Ccl4); PKC

K 2. A E%

(Jun. Mmp9. Myc. Nos2. Npy. Agtr2); PLC
(Icam1); MAPK (Fgf2. Ccl2); PI-3K (Aktl); NO-
cGMP (Tnf. RIKEN cDNA 4933430F08 gene ); Rho
(Ctgf. 111B); NF-kB (Csf3. 1I2)iij%. Ang Il +
PD123319 415 Ang II 41 Lb s 2o AT2 52 ARBH I /5
64 NIEFIRIE 2 S AE 2 5L (£ 3), 48 4N,
16 4 L. 11 &g fReatimth, o 7 AR
HUAs7E 30 f%5 LA L Cypl9al (37 4%). N1r2 (42 1%).
Cflar (53 %) Bcl21 (31 f%). Pik3cg (278 fi%)~
Cdknla (90 ). Agt (162 f). Ang Il + losartan +
PD12331941 5 Ang 11 + losartan 21 LL 4% i /s fE AT 32
AACBEL UK o Al P BEL T AT2 524K 5, 46 /ML ik
ZESAE 2 5 0L b, 36 AN, 104 Bl 11 4%
RIEREEA . Hoh B Ptgs2 (235 1) Agtr2 (81 1)
1B (8 fix) Tnf (7 £%), HARMEILAEI AL
24 RT-PCRETELER

B DRI 2 A B R JE R IL-1 AN TNF—M’E RT-
PCR¥:1F. IL-1p F1 TNF-a [ RT-PCR = # it
VK LB 3. 4. RIS B, IL-lﬁf
Ang I141. Ang II + losartan 41. Ang Il + PD123319
41. Ang Il + losartan + PD123319 4 () ik /K43
/& 2.209E-2. 7.068E-3. 4.225E-2. 8.450E-4,
AT1 SZAKBHMT, IL-1p Fif 3.125f5; AT2 %24kFH
Wr, IL-1B L1 1.9 5, F:FHMr N 26 f5. RT-PCR
WoR: AT1S24KFHIKT, IL-1p N 5%; AT2 %21k

£E B

0. 2
Bt
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Fig.2. Images of gene chips. A: Ang Il group. B: Ang Il + losartan group. C: Ang Il + PD123319 group. D: Ang Il + losartan + PD123319

group.
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% 2. Losartan FLEF AT1 24K 6 £ F & ik A B
Table 2. Differentially expressed genes induced by blockade of AT1 receptor by losartan

Expression
GenBank Symbol Description ratio (Ang 1l +
losartan/Ang II)
NM_007420 Adrp2 Adrenergic receptor, beta 2 4.920E-1
NM_009652  Aktl Thymoma viral proto-oncogene 1 4.228E-1
NM_009971  Csf3 Colony stimulating factor 3 (granulocyte) 2.169E-1
NM_010217  Ctgf Connective tissue growth factor 4.200E-1

NM_010336  Edg2 Endothelial differentiation, lysophosphatidic acid G-protein-coupled receptor, 2 4.067E-1

NM_010101  Edg3 Endothelial differentiation, sphingolipid G-protein-coupled receptor, 3 3.311E-1
NM_007923 Elk4 ELK4, member of ETS oncogene family 2.484E-1
NM_008006  Fgf2 Fibroblast growth factor 2 1.214E-1
NM_010323  Gnrhr Gonadotropin releasing hormone receptor 5.567E-2/0
NM_016976  Gprcla Mus musculus G-protein-coupled receptor, family C, group 1, member A 3.846E-1
NM_008174 Grm8 Glutamate receptor, metabotropic 8 1.940E-1
NM_173372  Grm6-ESTs ESTs, Glutamate receptor, metabotropic 6 4.529E-1
NM_010493 Icaml Intercellular adhesion molecule 5.099E-2
NM_008361 1118 Interleukin 1 beta 3.200E-1
NM_008366 112 Interleukin 2 1.675E-1
NM_010591  Jun Jun oncogene 7.501E-2
NM_013582  Lhcgr Luteinizing hormone/choriogonadotropin receptor 4.056E-1
NM_145429  Arrf2 Arrestin, beta 2 3.517E-1
NM_013599 Mmp9 Matrix metalloproteinase 9 6.818E-2
NM_010849 Myc Myelocytomatosis oncogene 2.574E-1
NM_010927  Nos2 Nitric oxide synthase 2, inducible, macrophage 1.217E-1
NM_023456 Npy Neuropeptide Y 2.768E-1
NM_008962  Ptgdr Prostaglandin D receptor 1.909E-2
NM_030701  Pumag-pending Mus musculus interferon-gamma inducible gene, Puma-g (Pumag-pending) 7.358E-2
NM_009061  Rgs2 Regulator of G-protein signaling 2 1.866E-1
NM_011333  Ccl2 Chemokine (C-C motif) ligand 2 1.673E-1
NM_013693 Tnf Tumor necrosis factor 3.926E-1
NM_011648  Tshr Thyroid stimulating hormone receptor 2.681E-1
NM_009463  Ucpl Uncoupling protein 1, mitochondrial 3.437E-1
NM_009505  Vegfa Vascular endothelial growth factor A 2.362E-1
NM_028967  4933430F08Rik RIKEN cDNA 4933430F08 gene 2.696E+0
NM_007429  Agtr2 Angiotensin Il receptor, type 2 1.982E+1
NM_011198  Ptgs2 Prostaglandin-endoperoxide synthase 2 2.128E+0
NM_013652 Ccl4 Chemokine (C-C motif) ligand 4 6.647E+0

BELMT, IL-1B Fif 37%, JLBHWT FifH 46% (P<0.05).  FHBT M 17 f%. RT-PCR %Wor: AT1 SZAAFHNT,
TNF-o fEVU 4L [k K42 2.143E-1, 8.415E-2.  TNF-a Fi#§26%; AT2 Zf&FHKr, TNF-o T
4.587E-2. 1.232E-2., ATL AN, TNF-a &  37%, FL[EIBHNET i 44% (P<0.05). RT-PCR %iiE
4 2.55 1% AT2 2RI, TNF-o Fi4.67 f%, 3t SRS R K A g REBIEAMET
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4. 3. PD123319 [T AT2 4K J6 £ R KL H
Table 3. Differentially expressed genes induced by blockade of AT2 receptor by PD123319
Expression
GenBank Symbol Description ratio (Ang 1l +
PD/Ang Il)
NM_013506  Eif4a2 Eukaryotic translation initiation factor 4A2 3.474E-1
NM_009605  Acrp30 Adipocyte complement related protein of 30 kDa 2.930E-1
NM_007419  Adrpl Adrenergic receptor, beta 1 3.942E-1
NM_007420 Adrp2 Adrenergic receptor, beta 2 1.024E-1
NM_007428  Agt Angiotensinogen 6.148E-3
NM_011784  Agtril Angiotensin receptor-like 1 3.943E-1
NM_009741  Bcl2 B-cell leukemia/lymphoma 2 6.676E-2
NM_009743  Bcl2l Bcl2-like 3.287E-2
NM_007588  Calcr Calcitonin receptor 4.456E-1
NM_007631 Ccndl Cyclin D1 2.173E-1
NM_007633  Ccnel Cyclin E1 1.536E-1
NM_007669  Cdknla Cyclin-dependent kinase inhibitor 1A (P21) 1.116E-2
NM_009875  Cdknlb Cyclin-dependent kinase inhibitor 1B (P27) 4.783E-1
NM_009805  Cflar CASP8 and FADD-like apoptosis regulator 1.889E-2
NM_009896  Socsl Suppressor of cytokine signaling 1 7.762E-2
NM_007707  Socs3 Suppressor of cytokine signaling 3; cytokine inducible SH2-containing protein 3~ 1.135E-1
NM_009971  Csf3 Colony stimulating factor 3 (granulocyte) 3.513E-1
NM_010217  Ctgf Connective tissue growth factor 2.621E-1
NM_007810 Cypl9al Cytochrome P450, family 19, subfamily a, polypeptide 1 2.654E-2
NM_013503 Drd5 Dopamine receptor 5 1.619E-1
NM_019819 Duspl4 Dual specificity phosphatase 14 7.109E-2
NM_007901  Edgl Endothelial differentiation sphingolipid G-protein-coupled receptor 1 1.575E-1
NM_022983  Edg7 Endothelial differentiation, lysophosphatidic acid G-protein-coupled receptor 7 3.667E-1
NM_053190 Edg8 Endothelial differentiation, sphingolipid G-protein-coupled,receptor8 4.416E-1
NM_007913  Egrl Mouse early growth response 1 3.153E-1
NM_007923 Elk4 ELK4, member of ETS oncogene family 1.275E-1
NM_010171 F3 Coagulation factor 11 4.999E-1
XM_132546  Ghrhr Growth hormone releasing hormone receptor 2.392E-2
NM_008139 Gnaq Guanine nucleotide binding protein, alpha q polypeptide 1.143E-1
NM_008174 Grm8 Glutamate receptor, metabotropic 8 1.300E-1
NM_013803  Gprc2a G-protein-coupled receptor, family C, group 2, member A 7.051E-3
XM_149971 Grm5 Metabotropic glutamate receptor mGIuR5 (Al850523) 3.747E-1
NM_173372  Grm6-ESTs ESTs, Glutamate receptor, metabotropic 6 2.508E-2
NM_008293  Hsd3p1l Hydroxysteroid dehydrogenase-1, delta<5>-3-beta 1.243E-1
NM_010555  Il1r2 Interleukin 1 receptor, type Il 2.357E-2
NM_021283 114 Interleukin 4 3.568E-2
NM_008416  Junb Mus musculus Jun-B oncogene 3.877E-1
NM_008497  Lhp Luteinizing hormone beta 4.829E-2
NM_013582  Lhcgr Luteinizing hormone/choriogonadotropin receptor 4.782E-2
NM_145429  Arrf2 Arrestin, beta 2 2.087E-1
XM_144986  Mgr8 ESTs, Moderately similar to Mgr8_mouse Metabotropic glutamate 4.491E-1
receptor 8 precursor (MGIuR8)
NM_023456 Npy Neuropeptide Y 4.053E-1
NM_013622  Oprdl Opioid receptor, delta 1 6.704E-2
NM_011011 Oprkl Opioid receptor, kappa 1 1.253E-1

(% F )
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(e E10)

Expression

GenBank Symbol Description ratio (Ang 1l +

PD/Ang Il)
NM_011062  Pdpkl Mus musculus phosphoinositide-dependent protein kinase 1 8.766E-2
NM_020272  Pik3cg Phosphoinositide-3-kinase, catalytic, gamma polypeptide 3.593E-3
NM_013693  Tnf Tumor necrosis factor 2.140E-1
NM_011648  Tshr Thyroid stimulating hormone receptor 2.505E-2
NM_028967  4933430F08Rik RIKEN cDNA 4933430F08 gene 1.300E+1
NM_009642  Agtrap Angiotensin I, type | receptor-associated protein 1.381E+1
NM_020028 Edg4 Endothelial differentiation, lysophosphatidic acid G-protein-coupled receptor 4  4.150E+0
NM_010493  Icaml Intercellular adhesion molecule 2.775E+0
NM_013599 Mmp9 Matrix metalloproteinase 9 4.031E+0
NM_010849 Myc Myelocytomatosis oncogene 3.876E+0
NM_011164  Prl Prolactin 2.295E+0
NM_008962  Ptgdr Prostaglandin D receptor 8.772E+0
NM_011198  Ptgs2 Prostaglandin-endoperoxide synthase 2 8.060E+0
NM_030701  Pumag-pending Mus musculus interferon-gamma inducible gene, Puma-g (Pumag-pending) 8.312E+0
NM_145383 Rho Rhodopsin 5.251E+1
NM_011333  Ccl2 Chemokine (C-C motif) ligand 2 1.450E+1
NM_013652 Ccl4 Chemokine (C-C motif) ligand 4 2.949E+1
NM_009463  Ucpl Uncoupling protein 1, mitochondrial 4.449E+0
NM_011693  Vcaml Vascular cell adhesion molecule 1 2.545E+0
NM_009505  \egfa Vascular endothelial growth factor A 8.096E+0

A
IL-1B Rﬁﬁ B
p-actin 3 EB TNF-a
200 bp B-actin
100 bp
Marker 1 2 3 4 Marker 1 2 3 4
B B 14y
12
= = L *
e & 08 *
=% =]
a ¢ 06F
- L
3 Z o04r
021
0
1 2 3 4
Kl 3. IL-1B i RT-PCR 4k L vk 40t 4, TNF-o (] RT-PCR P2t i B ik 43 #t

Fig.3. RT-PCR product of IL-1pB. A: Agarose gel electrophoresis Fig. 4. RT-PCR product of TNF-a.. A: Agarose gel electrophore-
of IL-18 mRNA. 1, Ang Il group; 2, Ang Il + losartan group; 3, Ang sis of TNF-a mRNA. 1, Ang Il group; 2, Ang Il + losartan group;
Il + PD123319 group; 4, Ang Il + losartan + PD123319 group. 3, Ang Il + PD123319 group; 4, Ang Il + losartan + PD123319
B: Quantitive analysis of IL-13 mRNA normalized to B-actin. group. B: Quantitive analysis of TNF-a. mMRNA normalized to 3-
“P<0.05 compared with Ang Il group. actin. "P<0.05 compared with Ang Il group.
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AT1 R AT2 3244658 G R ARk, AT1%
1Ay 359 N ELIRAL K, AT2 324K 363 M ik
Wik, —F 2 A4 32%~35% [f[A . AT 4k
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