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WE: R0 B 25 X 5N R R L (monosodium urate, MSU) /i 74175 5 /)N B RAW264.7 I 41 B Y 9858 IRl 7
AL N B FE bR K IR F B2 A 5% Rl F 2 (nuclear factor erythroid-2-related factor 2, Nrf2)/[fll 21 %% %5 & i 1 (heme
oxygenase 1, HO-1) {5 5 i 4 AH ¢ & 8 1) 7 FI AL, S SUPESR XU 56715 %8 (acute gouty arthritis, AGA) [Y6 7 #2422
WARYE o A AN RV E 22 P BEAE ) T RAW264.7 41 5 h 5, BRI MSU #1324 he SR CCK-8 VARl (1 42 % i
X RAW264.7 24 it 386 58 B/ Y ; ELISA J k6 I 28 Ji 43 6 i 988 PR B8 A -1 @ (tumour necrosis factor-a, TNF-a) 7K-F; 3 H
2\ 7- ARG R T LR (2',7'-dichlorodi-hydrofluorescein diacetate, DCFH-DA) #4125 46 I 40 ity 9 3% P 4 B | %
(reaction oxygen species, ROS); Il %€ 2 il 4 8 S8 AL ) B 4L B (superoxide dismutase, SOD) F17A 1% (malonaldehyde,
MDA) & & ; SZHf % J% %€ & PCR (real-time PCR) 2 k& ] Nrf2. Kelch #£ ECH # 2 & 1 1 (Kelch-like ECH-associated
protein 1, Keapl). fit %1614 5 i 1 [NAD(P)H quinine oxidoreductase 1, NQO1] f1HO-1 mRNA [f13R1E . 45 R ER, A
F 7 EERE WS I RAW264.7 41 a3 58 ; B 240 ) MSU 5 5 RAW264.7 41 g 53 ¥4 ) TNF-a 7K F; B 240 1 MSU i 5
RAW264.7 411 /il 4 8 ROS MDA ik, i i SOD ik ; FEIE MSU 5 5: RAW264.7 411 il A 1) Keapl mRNA ik, # i5
Nrf2.NQO1 A1HO-1 mRNA )3k, 45 L, F2 7B BEfs 1| MSU %55 RAW264.7 B A ™ 4= (1 200 S B, J8
T Nrf2/HO- 115 5 38 B 472 iy B M4 i b S Ak me
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Abstract: The aim of this research is to investigate the effects of resveratrol on the inflammatory factors,
oxidative stress indexes and the related genes of nuclear factor erythroid-2-related factor 2 (Nrf2)/heme oxygenase-1
(HO-1) signaling pathway in RAW264.7 macrophages induced by monosodium urate (MSU) and to provide a
theoretical basis for the treatment of acute gouty arthritis (AGA). Different concentrations of resveratrol were used
to treat RAW264.7 cells for 5 hours, then MSU was added to stimulate them for 24 hours. The proliferation of
RAW264.7 cells were detected by CCK-8 method. The level of tumor necrosis factor a secreted by cells were
detected by ELISA method. The content of reaction oxygen species (ROS) in cells were detected by 2',7'-dichlorodi-
hydrofluorescein diacetate (DCFH-DA) probe method. The contents of superoxide dismutase (SOD) and malonal-
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dehyde (MDA) in cells were detected by the kits. The expression of Nrf2, Kelch like ECH related protein 1
(Keapl), NAD(P)H quinone oxidoreductase 1 (NQO1), HO-1 mRNA were detected by real time PCR method. The
results showed that resveratrol could inhibit the proliferation of RAW?264.7 cells, significantly inhibit the TNF-«
level of RAW264.7 cells induced by MSU, significantly inhibit the expression of ROS and MDA, and increase
the expression of SOD in RAW264.7 cells induced by MSU. Resveratrol could reduce the expression of Keapl
mRNA in RAW264.7 cells induced by MSU, and increase the expression of Nrf2, NQOI, HO-1 mRNA. It is
suggested that resveratrol can inhibit the inflammatory response of RAW264.7 macrophages induced by MSU, and

improve the antioxidant capacity of macrophages by regulating Nrf2 / HO-1 signal pathway.

Key words: resveratrol; gouty arthritis; macrophage; nuclear factor erythroid 2-related factor 2/heme oxy-

genase-1; oxidative stress

SR U DT 28 (acute gouty arthritis, AGA) J&
FANPRIR £E (monosodium urate, MSU) g A TR F- 5571
SRS JE IR 5 i) —Fh 2 e sOREVE SRl H ATIA
o [ 2 L R I MISU A& AGA 4% i I P2 9 % 00 3T
U N AN MSU R85 0 41 i 55 22 Fh i il 5 A I
N, A AN 23 W iR AR BE TR - @ (tumour necrosis factor-
o, TNF-a) 582 Bl R VR -7, AT 51 762 SE S 82 AT ZH 21
TR, [ I 400 1) 28 0 4 B O T 3 — 2B 2 R AGA 1K
JEBl, W 78 R B AE AL ROUE AGA 2 JORE J L IR R
AR R R R v AR E A T LA S B A R
S B B8 0TS 1% K1 E2 AH O R ¥ 2 (nuclear factor
erythroid-2-related factor 2, Nrf2) 15 5 18 %, #3& T 7
FLAR A ARIEP, A AT FTUE S MSU BEW R RAW264.7
W 4 = A AORE DR 1, 3 BB 55 KBt B A R o el
[ 528 377 A 1/ - 18 (interleukin-14, IL-18) A1 TNF-
o, T REIE I Nrf2 3 42 O 2040 RO e B 2
fE (resveratrol) X 4 B =Wy, /& — MAEAE T 5 40 R AL
WA F SR P 2 A E Y, 2 KRR T
FUANE HFIE B, BA TR TR PO O R R
FPUIR S Z R TR D, BRI A 2 R RE % W]
B AGA /N B BRI, I e 2D 58 1 4 i iR R
AE %6 18 1 Nrf2/Ifl 21 35 % A& % 1 (heme oxygenase 1,
HO-1) {5 5 18 % A3 ST AE P X0 T A2 R g
7538 1 Nrf2/HO-1 15 5 3l B 40 i) MSU 5 5 4% JiF 45 7Y
SR AR I R I AH CHRGE o AR SEIGEH MSU % &
RAW264.7 31 20 Jfd S 37 9 E 4 ff A2 7Y, 0 4 A [ 9
1 A2 7 5 MSU 5 5 RAW264.7 10 20 i (1) 4 9
PH 7 LA S R b 2 Nef2/HO- 115 5388 6 AR O 2k [
RS2, PR B 32 R BT R AT EAGTE LA, Dy
AGA HRIT IR EFR AR -

MRIERE*E
MR /B RAW264.7 F 40 i kK 06 B b 52 db
POV P H AR T BE s (22 25 I bl R o 5 R Rl

B B R A B FE 4L, i T = R R, % 50Kk
400 mmol- L, i A i H 35 9% 2E 8 B 22 T AR W
0.25% ik g (WriL Ak I A M BB A R 2w, it 5
1907190101); DMEM 15573 (Gibco AT, fit'5: 1927561);
& 4 M3 (YN CLARK 2 &), #ib*5: 1C63483); i 14 4,
I f13% (reaction oxygen species, ROS) &l 7l & (K
EECEMHEARARAF, #£5: MA0219); i TNF-a
ELISA iR 77 & (Novus Biologicals 24 @, it 5: VAL609);
AR E ALY B AL (superoxide dismutase, SOD) Il % i
F & 35: A001-3) 4IPS % (malonaldehyde, MDA)
MR G, #5: A003-4) (B s AW TREARA A,
MSU (3 Sigma 2 7, it '5: BCBS7438); Cell counting
kit-8 (CCK-8, It 5 : CK04, ZRA-{b R H A BR 2 7)),
TRIzol Reagent (Ambion 2 &, fit 5 : 113605); Prime
script RT reagent kit with gDNA Eraser (Perfect Real
Time) (fit 5 : AK4401) & SYBR Premix Ex Taq (Tli
RNase H Plus, fit 5 : AK8904) (TaKaRa /A ); BCA &
R P E & (R E S RAEMHEARERAA,
fIL5: P0012S); 5190 H LAY TREH AR R4 A IR
AH.

X288 OD-1000+E & 73 a6 T (7 5 T SR}
i PR F]); S810R g ¥4 1k &5 0L (4 [E Eppendorf
2y ¥]); MULTISKAN GO i b5 & 4% (4% [ Thermo 2
]); LC480 S i %¢ )t 5 & PCR 1% (Roche 2~ ]); HH ik
% (3 [H Bio-Rad 24 &); IX71 % 6 {8 B & s (H A
Olympus A &)

HEmtE S A & 10% A6 28 1 7S ) DMEM K5
7% RAW264.7 41 fif, & T 37 °C 5% CO, 1 77 # h 1
Ffo LISy S MR .MSU 20 (MSU &K E Ry
100 pg-mL). [ 22 7 B 20 umol-L' £ . 40 umol-L' 2
180 pmol L4, fF4H E H 3 Ik,

MSU #ll & 2% Ll 7 kK JRIR #h 1 g F
NaOH ¥ % (1 mol-L'") 6 mL Jill % 194 mL ZZ 18 /K,
B, 8RR 2R 5 A VA AR, F SRR IR B BE, N HCL



- 2370 - 2% % Acta Pharmaceutica Sinica 2020, 55(10): 2368 —2374

(1 mol-L™") i pHME £ 7.2, 3 000 rmin” & » 20 min,
WPt UE, F 3 000 r-min &0 2 PUUE A B AT, 60 °C
T, B 4 CUKFRAE . S50 AT H MSU & T 180 °C
T T4 2 h, FRECT 8 MSU 100 mg, & JE K B 4t
T )5, I\ DMEM %5 7% % 10 mL, Mt il 5% 5t & i E
10 mg-mL' ] MSU ¥ -

CCK-8:E# M MAmIETE % 10% it 2k ik 1)
DMEM 54 7% 1 K RAW264.7 5 W5 41 Jf 2501 52 g 5% 10%
AL, B80T 96 FLR H & FL 100 uL, 34N E AL, 41
Ut B J I N AN [R) 94 B2 1 22 7 i (249K B2 5 10,204, 40
80.120.160.200 umol-L") 1 FH 24 & 48 hJ5, 3+ LiF,
LI 10 uL CCK-8 ¥ ¥ 1 DMEM 100 uL, i &
FLFRFEN I E 2 he FHBEAR OO E & 4 7E 450 nm K
AE 6 FEAE (OD), TR A MAFE R (CV).

100% (1)

ELISA ERNZRAE_E5E TNF-a7KE £ RAW264.7
B 20 B 42 Fk T 96 LR, BEAL 531034, IIAAS Rk
FE A (U N 20,4080 pmol-L) fEH 5 h
J&, TN MSU 249K i 100 pg-mL" {F F 24 h, Y 540 i
3%, 4 °C. 3000 r'min! &0 10 min J5, 3% i TNF-a
ELISA K771 &0 i B oA M 40 e _E 3 o TNF-0 K-

ROSHM K RAW264.7 ELWGE4H RN T 96 LA,
IR S AR 7R 24 h R, KBk BIE, L IMLE DMEM
B IR BG4 1Yk, N 10 pmol-L"' DCFH-DA #iF¢
W 100 pL, 37 °CF 55 7% 46 o & 6 % & 30 min, H G 1L
i DMEM Ji5 %6 48 A 3 ¥, 78 70 25 B oK 3E N 48 M 79 11
DCFH-DA, 7£%5¢ R s~ g2

SOD #1 MDA #3  # RAW264.7 I 41 g 32 Fh
T 6fLtk, ik SR 7% 24 h i, B B, e
RN B SR R s S B A /UGS IS o =
SOD (U-mg").MDA (nmol-mg™!) % & .

SOD ¥ /7 = [(SOD il Z/50%) < ) .44 Z #i B

BV FEAREAWRE )

MDA 77 & = [(OD 440D 49)/(OD j;54-OD ., %

Pt i A P R A B TR (3)

Real-time PCR£4# M mRNA &k odE & 4H40
Jfil, 4% # TRIzol Reagent ¥t B 15 #2 HX RNA, | ;& RNA
ali i KR BE, A260/A280 LEAE M 1.8~2.0, 418 5% 3638
AU A cDNA, J B 254 42 °C 2 min.37 °C
15 min f185 °C 5 s. cDNA {7 T-20°C. 5I¥7 ¥4
T, Nrf2 Fi# 51 % 5-CCATTTACGGAGACCCAC-3',
N5 ¥ 5-GGATTCACGCATAGGAGC-3'; fig . 1k
i i 1 1 [NAD(P)H quinoneoxidoreductase 1, NQO1]
5 W 5-GAGAAGAGCCCTGATTGT-3', | % 5l

: 5-AAAGGACCGTTGTCGTAC-3'; Kelch ¥ ECH #f
* £ A 1 (Kelch-like ECH-associated protein 1, Keapl)
E¥ 51 5-GGTCGCCCTGTGCCTCTAT-3'", T i 5
#: 5-“ACGCCAATCCTCCGTGTC-3"; HO-1 L 5| ¥:
5'-AGATGGCGTCACTTCGTC-3', Fiif 5l #: 5-GGC
AAGATTCTCCCTTACAG-3'; GAPDH | 37 5 ¥ : 5'-
CCCTTCATTGACCTCAACTACATG-3', N5 4: 5'-
TGGGATTTCCATTGATGACAAGC-3's RT-RCP X i
& % 10 puL, 2B 4 95 °C A8 1% 30 s.95 °C A8 %
5558 °CiE k 30 s il 72 °CLEAH 30 s, 40 MG I . FE A
RIE T LA 22T R RS I6 20 B 1 3 R R 38 M 56 1R
AR EL

GirF R 1 SPSS19.0 i it B At i B,
TR R L R hr v 2 (x £ 5) BoR, S FEESS
A I A2 T 22 55 1 R R R 3R 5 22 0 i (ANOVA) i3t
AT LA P R LA, ANAF & R AR S 5 (BN K58,
P<0.05 % Z7A G R Lo

1 BEEAEX RAW264.7 E I 208 5E A 5200

WK1 7R, 20.40.80 #1160 pmol- Lt {4 32 1 i {
F T RAW264.7 [5 5 20 ffd 24 h, 40 J2 47 36 2 53 5 N
101.08%- 89.97%- 72.81% F1 46.08%; 1 Fi 48 h )&, 4l
LA 35 22 3546 P FEAIC, 239000 89.01%61.44%.36.31%
H119.64%. 45 RULH], H 27 B 5% 1 6] RAW264.7
10 4 L 38 B, 7 24 1 48 hi IR IC {5 43 )y 144.51 FI
78.84 pumol L, HATIREE I [AlH6i 1t . ik G 24540 1)
B B 1 s, AR SO B A B A VE 2K T 70% 1 A
275 W [ R FE 20,40 F1180 pmol-L- A N 8] 4y 24 h,
BEAT 5 49206
2 BEAEI MSUIES RAW264.7 B I 40 i 43 5
TNF-a 7K 852

W2 FR, SR L, MSU ZH4IHE i TNF«
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Figure 1 Effect of resveratrol on the survival rate of RAW264.7
cells. RAW264.7 cells were treated with resveratrol (10, 20, 40,
80, 120, 160, 200 pmol-L") for 24 h and 48 h, respectively. Cell
viability was determined by CCK-8 assay. n=3,x % s
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Figure 2 Resveratrol inhibits TNF- a secretion of RAW264.7

cells induced by MSU. The secretion of TNF-a was measured in
the supernatant of RAW264.7 cells by ELISA. MSU: Monosodium
urate; TNF-a: Tumour necrosis factor-a. n = 3, x £ 5. "P<0.05 vs

control group; “P<0.05 vs MSU group

JKAF B & (P<0.05); BN 20,40 F1 80 umol-L™' 132
FlE S, TNF-a7K-F-3) A%, 5 MSU ZHAH EE, 80 pmol-L!
122 P I PRI BN B B (P<0.05). 45 147k, MSU g
51755 RAW264.7 LR 4H I 58 i S 2 1R R AR, B 22 7 I
AE B 54 MSU %5 5 RAW264.7 LI 41 il 43 i TNF-a
K-
3 BEAEX MSUIES RAW264.7 ERELAAEA ROS,
SOD #1 MDA & E /&M

Wi 3 Fron, 5% B4 AR B, MSU 4440 g 15 ROS
ATMDA 4 & ] 2 1 = (P<0.05), SOD & & B g ik /b
(P<0.05); N\ 2040 1 80 pmol-L! [ %2 /% % 5, ROS
J MDA R IE %45 F B A%, SOD % & ¥ ;5 MSU
Z1AH L, 80 pmol-L-' 1 22 7 B A F S5 M A ¥ (P<0.05).
SERPLR, MSU BEf% {2 3E RAW264.7 F W 41 i 1 2 4k

A

MSU Control

20 40 80

LR N, AR R BE B R ) MSU BT i 5 1 AL
NI o
4 BEAEEX MSUIES RAW264.7 EREAAEA Nri2,
Keap1.NQO1 #1HO-1 mRNA K& EHE M

WK 4A~D Fiow, 5 ZHAH E, MSU 41 40 i i
Keapl mRNA 1A & B i 14 & (P<0.05), Nrf2.NQO1
AITHO-1 mRNA ik 829 B /> (P<0.05); I 20,
40 1 80 umol-L' F Z2 7 Ii# J5, Keapl mRNA ik & [%
ik, Nrf2 .NQO1 fl HO-1 mRNA ik B ¥, (27
fiz 80 pmol-L' #H Keapl mRNA 3 jA & N MSU 4
0.746 % (P<0.05), Nrf2.NQO1 1 HO-1 mRNA % iA &
43 518 MSU 4111 2.176.3.237 F1 16.76 £ (P<0.05), 1
FECNHE. 4531 3EK, MSU AE4% B35 Keap I/Nrf2 {5
5O B, A2 R I ] Keapl mRNA KA, 3910
Nrf2 .NQO1 F1HO-1 mRNA [ 3 ik 42 541 A A VE FH .

g

i X ER T PEE A AR 35 8L BT B0 — 2R M 28R
PI, AGA S XU DL B ARERM. MSU 2 AGA
oS55I R, Fos 5 10 200 2 0 XU 3 B AR A0
B LR AT R G e MSU il 19 XU 988 i3 20 < 32 Je
J A R A B OE 0. BT R B, MSU A B 2
T A B R/ L 4 B 7 A TNF -, AT AR 2 908 X 46 1
N4, #E MSU %5 5 1 AGA #7S dh |3 3 FH Wt TNF-a
(17 7= A Rl B S A 1) P R 00 B PR R 22 T A% 1 A L
SEAE T P 98 1 R A0S, Ui BH TNF-a 7F AGA 1
RAEVRERREWRILEZNEM . ALK HMSU
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Figure 3  Effects of resveratrol on ROS, SOD, MDA stimulated by MSU in RAW264.7 cells. A, B: Expression of ROS was detected in
RAW264.7 cells by DCFH-DA fluorescence probe; C: Expression of SOD was detected in RAW264.7 cells by the SOD assay; D: Expres-
sion of MDA was detected in RAW264.7 cells by the MDA assay. ROS: Reaction oxygen species; SOD: Superoxide dismutase; MDA:
Malonaldehyde. n =3, x £ 5. "P<0.05 vs control group; “P<0.05 vs MSU group
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I RAW264.7 B Wg 20 i, & B 48 i _F3E 1 TNF-a 7K
P H R i, B MSU e %8 I 15 5 RAW264.7 B
Y 9% 95 S I 1) R A, ST JE AN AR AR

IR RE ] 2 AFE T HAR S R, 2 Ut FEAE
B LB VR 9T KR AE L, (H B AR B e A ) B0,
Xiao ZFU ANy [ 42 7 g A i 12 10F 5 Mg 41 i M2 Ak
1k, $a 9 H R AE, ZR AR B AGA . ARSI ff
ANTFI A B 1 A2 P A T RAW264.7 40 i, & I (1 22
P e ] RAW264.7 5165 41 A 389 5, 2L A7 94 B3 R s
V) A< 8 12, Ik B 22 P I RR B R R MSU 5
RAW264.7 ELE 2 73 94 () TNF-0 7K, LA 80 pmol-L-!
VE R oA W, 1 1 2 i e A MSU JIT 75 3 1 4

AL AT 3 ER T S T, U A 2
F A0 SR BT 4, 2 niE ROS T sk, F 0 il g i A4k
SN MDA F& i i ik S84k =4, 2 1 10 R/ BT R B
A4 AR Joi i AR A R E, (A] 422 e B HE 4 A 4 T AR
FEUS, K E: ROS F1 MDA [ 7= 25 8% 5 5506 35 (10 453
3, LRI ZL P A D) RE 1S . SOD A& bt LB 18 &
45 (1 T G 4y, BE SIS BR LA N I £ 1 ROS A
MDA, E A {73 41 g f 241 21§45 T, SOD i 77 1 B ik
E) 2 S W T AR BB RE 00, ARSRIRAIE S, MSU
AE 1 JE 14 = RAW264.7 B VE4H A P9 ROS F1 MDA 4 &,
I I8 2 PR IC SOD & &, 1 B MSU A8 {2 ik RAW264.7
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Figure 4 Effects of resveratrol on the expression of Nrf2, Keapl, NQO1, HO-1 mRNA stimulated by MSU in RAW264.7 cells. A, B, C,
D: Relative expression of Nrf2, Keapl, NQO1, HO-1 mRNA were detected in RAW264.7 cells by Real time PCR, respectively. Nrf2: nucle-
ar factor erythroid-2-related factor 2; Keapl: Kelch-like ECH-associated protein 1; NQO1: NAD(P)H quinoneoxidoreductase 1; HO-1:

(H,0,) 53 THP-1 J5 ¥ B e 40 g S A A i Y, ;%2
P B A 42010 B3 1% B 41 i MDA & & B B T B,
SOD ¥ 7714 2. 25 T vy, I BH 2 FRAIR B W6 40 i 1 TL-18+
IL-6 il TNF-q 3R IECY, 381G W 50 & B4 7 14 6 45 %
(AA) K RAFTEE AR, B2 7 BERe % 2 35 T K AA
KEE I EE, FRK MDA & &, 425 SOD i& i, K%
P aE 120, ASLE6 DL RAW264.7 FE 40 i N i 7%
SR, KRB ZE R IR A B 40 H] MSU i 5 RAW264.7
6 2 B P4 ) ROS A1 MDA #3, 10 SOD %35, LA
80 pmol LK BEAF S W W ik o 1 W) 11 22 7 B e 6 1)
AN MSU BT i 5 1 A A N

Nrf2 5 5 8 % v 25 21 A U5 1 B 8 Al %, Nrf2
SR N EAC BT B IR ORS IE 5 ROREAH R ) 5%
BELSEN T, LTRSS S AL T P EE Rk, &
FORAE T, Nrf2 5 005 10 Keapl MH45 A, 4T B 14
ARFS; A4 52 21 At S5 42 o7 0 s A T 48 A0 B
RSB, Nrf2 55 Keap | RIS AN, Sk
M. IGHE (ARE) 454, 0% NQO1 F1HO-1 25 R IF AR
T & A B R R R R A, DU A i, K AE
R4 20 R R 230, HO-1 J2 1L 41 35 [ it 11 PR Bl 76
PR AR W o B EEAEARY. NQO17E
H 3% A T IR B0 S AL il 7 8, A B Lk 4R A S U B
FEE > ROS B F= 4, 40 i b0 32 A AT 01250 B Fi
W, FIRE P I RE AN G 2 % (LPS) 153 RAW264.7 B
Wk 4 i Pl 7 AR 1) 2 RE PR 1, IR i HO-1 FRakkel, |22
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FRE RE N B BB R BB R MAC-T 4 AR -
B2 4 Ml ROS TH i, 38 i Nrf2 (5 53 1% & 4% HT A b A
FAR7, ARSI A H MSU HIlJ RAW264.7 EL BRI, B
1 = 41 N Keapl mRNA RiA, B 29870 Nrf2.NQO1
MIHO-ImRNA ik & . Uil MSU RIS HIE RAW264.7
B 40l Keapl/Nrf2 {5 S8 8% . H 2 S BT WG,
Keapl mRNA FJiA & £/, Nrf2.NQO1 1 HO-1 mRNA
Fik BB E, PL80 umol LK FEAE e W . it
B A 27 I % 30 i Keap 1/Nrf2 15 53 4 62 3 P A Ak
EH .

g b, AE PRI H MSU %5 5 RAW264.7 LI
O B = AR T 9 IROSE, e I Y Nrf2/HO-1 {5 5 il
PR BN R T AL RE 0, A BT RE TG AGA 2
BT SRR o

1B & DTK: 1 AR 00 T 5 HY BT 0 A R Ve v B T
ESRUTEN LV NS IO R S S SR Y
R M 42 B 0T R AR RS MO S A B AR TR B
BB SE; WM TR T

FIEERSE: AW TR FeH 5 A TP TE R A K1
MR
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