5532 B4 2 0 FEXRAFFERE Vol. 32,No. 2
202641 H Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2026

T DRD4/NOX4 38 48 15 2 5 Ll 3 15 B 2 A H 0 KRR
AR R B0 VR F AL A

R, REL, RKAE, W, hEF, 2R, BE, AAR, FEAFY, HF”
(L P EHBXFE FEFLFS, M 501405; 2. F B EFFEE 72587 83k 25 M 5 iR
LHRFLEANLBAEEZEE, KT 1007005 3. )7 M P EZHXF AHZLE, JH 510445;

4, b TR T A AR ARG H B, bE 100079; 5. 7 MPEZBKRFE FHER, M 510006)

[(WE] BH:ETZUEKZKDA(DRDA)/E JF A EE T 4L 4(NOX4) {55 38 B, PR 22 I ALTA YT H 0B I 0 20 K B
BIVE ML o 77 3% o SR FH B 00 JUL P 78 ) 3t JE K 48 (0.35 mg- kg™ )75 5 B 91 HE A 0, 5 60 01 B L 43 ko A TR0 20 Y 7 ok vk 4
(5 mg-kg™") A AR R A (1.85.3.70.7.40 g-kg') , SR IE R Al . HELEE A 2521 dJE L ITAN K BT 2= 48 bs S ik
o et A8 A 5 38 95 F BT (HE ) G € 08 ¢ B 41 2005 F1E 25 5 T I S 2 W BRI 72 32 CELIS A ) A U0 1L V75 FF bR O J85 38— L R AR Bt i
SR (T,) DU AR AR 28 (T,) 2 AR AR R (TSH) VB I RE 46 A L3 LI (Scer) i R 2 &0 (BUN) L RE 2t A3 7 35 1 7 1 12 A
1 (cAMP) R EEIR 2 1 (cGMP) I 4k hi7 8 AH 5C B 8 S 1k 7 1 fL T (SOD ) (N T (MDA ) & Ji B4l iy I (NADPH ) 7K - 5
1 S8 B % (Western blot) K65l ' 21 21 )t DRD4 \NOX4 & b {7 I W 55 &2 4 PR 2 1112 TR 4010 00 J il 7 ik S4(NDUFS4) 4t
Jitl (5 2% C A AL T 4 (COX4) J2 48 i AH ¢ 2 71 I 988 IR P8 Y 7 - (TNF-«) . [ 40 8 4/ % -6 (IL-6) . p38 22 24 J5 1% b & 11 3 g
(p38 MAPK )R Sl MM CE A Rk, SR 515 WAL BRI K R B0 A R 4 25 B A5 I 1 28 B AIK (P<0.01) , B 4
21 A AN IR, IR IR B BOIR R IR AR SR B L I T, T, .Scr . BUN ,cAMP ,cAMP/cGMP MDA % NADPH /K - & % 7}
% (P<0.01),TSH.SOD }2 DRD4 7 [1 3 ik B i [ i (P<0.05, P<0.01) ,NOX4 . B2 1k (p)-p38 MAPK/p38 MAPK M 48 4F M 1%
ik EA(P<0.01) . SEEAIA AL, 22 0 AL BR R B B i 38 i (P<0.05, P<0.01) , ' [1) J5E 4 200 1 352 il ek 20>, FP R e 485 4
SEHE B KNI AT LT T, T, Ser . BUN .cAMP . cAMP/cGMP .MDA } NADPH 7k *F- B i [ % (P<0.05, P<0.01) , TSH,SOD
K DRD4 7K 11 % 35 W 18 7+ 5 (P<0.05, P<0.01) ,NOX4 .p-p38 MAPK/p38 MAPK K # i Al F 3 3% B g [ Ik (P<0.05, P<0.01) , H.
1o 70 2 2H 97 A0 T B DK e 20 (P<<0.05) o 8518« /2 I ALIE o W % DRDA 244, 3 p38 MAPK i % /1 5 1 NOX4 % 3h , Il 4% 4
Ak 7 38 B 8 i S 7, DA T e 8 Y ' IO R R A 8 BEECIR A . IR A R 2 VA AL A e R T P B8 T A A LR S

[kgER] WIUEPIEA, AL, Sni; ZEMEZKD4(DRDY); & JFAVHE 1T & LA 4(NOX4)

[FESZES] R289;R259;R285 [XHkiRIREE] A [XEHS] 1005-9903(2026)02-0043-09

[doi] 10.13422/j.cnki.syfjx.20251207

[M&HRRMtE]  https:/link.cnki.net/urlid/11.3495.R.20250725.1234.002

(MMM BE] 2025-07-25 13:56:08

Zuoguiwan Mitigates Oxidative Stress in Rat Model of Hyperthyroidism Due to
Kidney-Yin Deficiency via DRD4/NOX4 Pathway

LIN Ling', LIANG Qianming', DENG Changsheng'*, RU Li’, XU Zhiyong’, LI Chao’,
SHEN Mingshun®, YUAN Yueming’, LI Muzi*, YANG Lei”
(1. Artemisinin Research Center, Guangzhou University of Chinese Medicine, Guangzhou 501405, China;
2. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, State Key

[KFBEH] 2025-04-22
[(EeTB] b S A g RN S I A 44 5% v 25 % IR T 35 22 R A 0 d i 0 H 7 (2060302) ;)7 M i BHE 11310 350 H (202206010066) 5
JURA A SRR 405 H (2018A0303130072)
[E—1EE] M FEET, N h 2 2B 22 55T, E-mail : 2279646704@qq. com
EEEE] " 2AT, P2, W 253 25 0F & W58 , E-mail : imuziy@sohu. com;
T B, N 24 25 B B 9T, E-mail : yanglei@gzuem. edu. en
. 43 .



532 B 2 W HEXBAFZRS Vol. 32,No. 2
202641 H Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2026

Laboratory for Quality Ensurance and Sustainable Use of Dao-di Herbs, Beijing 100700, China;
3. Institute of Science and Technology, Guangzhou University of Chinese Medicine, Guangzhou 510445, China;
4. Tong Ren Tang Technologies Co. Ltd. , Beijing 100079, China; 5. School of Pharmaceutical Sciences,
Guangzhou University of Chinese Medicine, Guangzhou 510006, China)

[ Abstract]
Yin deficiency based on the dopamine receptor D4 (DRD4)/nicotinamide adenine dinucleotide phosphate (NADPH) oxidase 4

Objective: To decipher the mechanism by which Zuoguiwan (ZGW ) treat hyperthyroidism in rats with kidney-

(NOX4) signaling pathway. Methods: The rat model of kidney-Yin deficiency was induced by unilateral intramuscular injection of
dexamethasone (0.35 mg-kg'). After successful modeling, the rats were randomized into model, methimazole (positive
control, 5 mg-kg'), low-, medium-, and high-dose (1.85, 3.70, 7.40 g-kg", respectively) ZGW, and normal control groups.
After 21 days of continuous gavage, the behavioral indexes and body weight changes of rats were evaluated. The pathological
changes of the renal tissue were observed by hematoxylin-eosin staining. The serum levels of thyroid hormones [ triiodothyronine
(T,), thyroxine (T,), thyroid-stimulating hormone (TSH) ], renal function indexes [ serum creatine (Scr) and blood urea nitrogen
(BUN) ], energy metabolism markers [cyclic adenosine monophosphate (cAMP) and cyclic guanosine monophosphate
(cGMP) ], and oxidative stress-related factors [ superoxide dismutase (SOD) , malondialdehyde (MDA ), and NADPH) | were
measured by enzyme-linked immunosorbent assay (ELISA). Western blot was employed to analyze the expression of DRD4,
NOX4, mitochondrial respiratory chain complex proteins [NADH: ubiquinone oxidoreductase subunit S4 (NDUFS4) and
cytochrome C oxidase subunit 4 (COX4) |, and inflammation-related protein [ tumor necrosis factor-alpha (TNF-a) , interleukin-6
(IL-6), p38 mitogen-activated protein kinase (MAPK) | pathway in the renal tissue. Results: Compared with the normal group,
the model group showed mental malaise, body weight decreases (P<0.01) , inflammatory cell infiltration in the renal tissue, a few
residual parotid glands in the thyroid, elevations in serum levels of T,, T,, Scr, BUN, cAMP, cAMP/cGMP, MDA, and NADPH
(P<0.01), down-regulation in protein levels of TSH, SOD, and DRD4 (P<0.05, P<0.01), and up-regulation in expression of
NOX4, p-p38 MAPK/p38 MAPK, and inflammatory factors (P<0.01). Compared with the model group, ZGW increased the body
weight (P<0.05, P<0.01), reduced the infiltration of renal interstitial inflammatory cells, restored the thyroid structure and follicle
size, lowered the serum levels of T,, T,, Scr, BUN, cAMP, cAMP/cGMP, MDA and NADPH (P<0.05, P<0.01), up-regulated
the expression of TSH, SOD and DRD4 (P<0.05, P<0.01), and down-regulated the expression of NOX4, p-p38 MAPK/p38
MAPK, and inflammatory factors (P<0.05, P<0.01). Moreover, high-dose ZGW outperformed methimazole (P<0.05).
Conclusion: By activating DRD4, ZGW can inhibit the expression of NOX4 mediated by the p38 MAPK pathway, reduce
oxidative stress and inflammatory response, thereby ameliorating the pathological state of hyperthyroidism due to kidney-Yin
deficiency. This study provides new molecular mechanism support for the clinical application of ZGW.

[Keywords] hyperthyroidism due to kidney-Yin deficiency; Zuoguiwan; oxidative stress; dopamine receptor D4 (DRD4) ;
NADPH oxidase 4 (NOX4)
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Table 1 Pathological standard of renal tissue injury
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Table 2 Effect of Zuoguiwan on basal metabolism of kidney-Yin

deficiency rats (x+s,n=8)
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AR 241 201.20+13.58%  38.51+0.26
FH 278 K s 2 0.005 214.00+18.33 39.31+0.29%
e A AR 2 1.85 215.09+18.12%  38.48+0.29
JEVA AL 2R 3.70 215.30+8.98% 38.48+0.41
2 U5 A g ) 4 7.40 222.69+9.03% 38.48+0.60

5 IE WA U P<0.05,2 P<0.01; 55 15 5 41 H Y P<0.05,
YP<0.01(F3-F10[H)

0.01), TSH &} % P& K (P<0.01) ; 58 A 4 [b %%, /2
IHALA FI A KR T, T, K A TR, Hh
A2 UH U e R A 2R B A O W I (P<0.05, P<0.01) 5
Ze VA AL 4 5] B 2H TSH K P 3 T 5 (P<0.01) o 45
HER U229 AL B A — 7 oo HOIR AR D A 1 .
W23,

#3 EFAMERERKXRME T, T, TSHEBM (fts,n=6)

Table 3 Effect of Zuoguiwan on serum T;, T, and TSH of kidney-

Yin deficiency rats (x+s,n=6)
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Table 4 Effect of Zuoguiwan on Scr and BUN of kidney-Yin

deficiency rats (x+s,n=6)
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Table 6 Effect of Zuoguiwan on serum SOD, MDA and NADPH

of kidney-Yin deficiency rats (x+s,n=6)
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AL 3.70

LHJLmE R4 7.40

33.45+1.73% 20.52+0.84" 0.31+0.07%

34.29+1.41% 18.78+2.48% 0.38+0.10"

x7 ERANMEREEKRERBHHZI (+s5,1=6)

Table 7 Effect of Zuoguiwan on organ index of kidney-Yin

deficiency rats (¥+s,n=6) mg-g’
. 7 ek . o e b
25 51 ek WNERE S MORRAREL  EIERE AL
1EH 4 1.66£0.12  0.67£0.08  7.22+0.46
TR 2] 1.11£0.14%  0.29+0.04” 6.46+0.37"

P 25 K s 241 0.005  1.29+0.18% 0.31+0.08 7.45+0.97%
LHIUICR A4l 1.85
LHJu 4 3.70

LEJumE R4 7.40

1.25£0.14  0.50+0.07" 7.60+0.31"
1.31+0.12%  0.52+0.13* 7.38+0.48"

1.26£0.06  0.44+0.13" 7.97+0.66"

T AL ZH KBV /NVE VS N ERHE S 2L B ) 5
DAL R B R RE 20 i iR 1 5 S AR A L B, Gk Ar AL
55 g R U B B R A AR A A s S
P o, e LS U3 L e ) S 2 A T At 3 i B
WA HAT 35 M 22 5 (P<0.01)

FFOBR AR 2 2 1) HE 3 B4 S 0 B TR A2 K
B FH R PR 2 LA AE /D BRI S A % B8 A, LAl 28 R
PR L R RRAR S5 52 8 B R/ INII 5T e B A
5P NT 7 SRR, 0 R DA FE I 1 5 1) I R M I
JOE [T PN A DL bk U 40 9 26 P 0 B i . 25
T TET L9773 25 KT 4 8 AR5 0, i S KA T g3 1o &2
AL 52 e FHR AR P L AL 45 301 TSH 43 W5 52 e Y
ARBRBER 09N JEAC B G2 MR T o X Se LI AT g
SRR BRI 53 A1 22 | [m] B ] 68 52 e HR iR 2H
ZUNER KT, SERE IR E . WK 13RS,
3.8 Z Uk W OTE B R ALK BUE 2 LR AR
e AN FRARE  HIEFA LR, HITER
JE R K BB T NDUFS4 . COX4 Y 32 15 7K F- 1 i
FEAIR(P<0.05,P<0.01) , AL L HKL , 45 2 J5 kK
SR I 8 (P<0.05,P<0.01) 5 5 1E % 41 Ho s, 4
2 R AE P F IFN-a IL-6 B & T} 55 (P<0.05, P<0.01) ;
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B

TE:ACIER B AIRIAL  CO I BIBK M4 D 26 LR ek 21 5 B A2 U3 e ) 2 5 F 20 U9 e 70k 2

B1 ZFAAMERERRREERFRBFEZLHZM (HE, <100)

Fig. 1 Effect of Zuoguiwan on pathological changes of kidney and thyroid in rats (HE, x100)

R8s AEAMISEERKRESSHEFETESOBM (M,
P.), n=8]

Table 8 Effect of Zuoguiwan on HE pathological score of renal
tissue of kidney-Yin deficiency rats [M(P,,,P,,), n=8]

4151 /g kg oI5y
IEH A 0.13(0.00,0.00)
1575 2 1.13(1.00,1.00)”
FY 3L Ik e £ 0.005 0.50(0.00,1.00)
ZE VA FUAR ] 4k 21 1.85 0.63(0.00,1.00)
ZE A AL A 2 3.70 0.38(0.00,1.00)
ZE VAL ) ik 4 7.40 0.13(0.00,0.00)"

SRR P, 45 25 21 9 i T TFN - IL-6 8 35 PG
(P<0.01), Z2FLE R AR T, WK 2.3%9.

3.9 ZEEJLEGE B ITE B K R 4141 DRD4/
NOX4 ifi #% 5 H R ikKF  HIEH A, B A
K BB 2H 4 i NOX4 . p-p38 MAPK/p38 MAPK

e
NDUSF4 ““ 19 kDa
TNEe SR W e . 7K
COX4 s o o o e o s SR 17 kD2
S-actin ARG S R > -

A B C D
TE AR W 4L B BEAL A C T SR M 20 D. 76 I3 ML s ) ik 44
(F31[)
B2 EEAXREHALNEDRERERFEOREBIK

Fig. 2 Electrophoresis of mitochondrial function and protein

expression of inflammatory factors in renal tissues of rats in each

group

EHRIKFRERE, ZR BRI R L (P<
0.01),DRD4 & 14 ik B i FE AR (P<0.05) , 45 25 J5 4%
ZH A REAS AR B b ok T % OE H IR AR (P<0.05,
P<0.01). WLk 10.Kl3,

®9 ERAMERERKNREMEINERRERNFEAREBHIZM (I+s5,0=3)

Table 9 Effect of Zuoguiwan on mitochondrial function and expression of inflammatory factors in renal tissue of kidney-Yin deficiency rats

(x£s,n=3)
2151 Fl /g kg IL-6/B-actin NDUSF4/B-actin COX4/B-actin TNF-a/B-actin
ERA 0.88+0.085 0.99+0.021 0.52+0.06 0.75+0.16
IR £ 1.21+£0.078% 0.81+0.062% 0.28+0.15" 1.00+0.07"
P 270 I 14 241 0.005 0.97+0.057% 0.89+0.033% 0.42+0.04 0.98+0.13
LER Nl 7.40 0.67+0.030 0.88+0.014% 0.81+0.09" 0.63+0.15"

£10 ZPAXMERERKREHAL DRDY/NOX4IBEHEEEREMHM (Fts,n=3)
Table 10 Effect of Zuoguiwan on expression of DRD4/NOX4 pathway protein in renal tissue of kidney-Yin deficiency rats (x+s,n=3)

21 5 Fl&/g kg p-p38 MAPK/B-actin  p38 MAPK/B-actin p-p38 MAPK/p38 MAPK ~ NOX4/B-actin DRD4/B-actin
W4 0.84+0.06 1.08+0.23 0.81+0.23 0.55+0.14 0.98+0.16
A 2 1.11£0.18 0.41+0.08> 2.84+0.93% 1.16+0.127 0.68+0.08"
FF 270 IfC s 2 0.005 0.71+0.38" 0.53+0.02 1.35+0.76> 1.48+0.25 0.86+0.13
2 JH L e ) 4 7.40 0.32+0.02" 0.62+0.11 0.53+0.06" 0.78+0.17> 0.96+0.16
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NOX4 e e 0 S 0 o 7 kD
DRD4 SN S S 5% S0 % o0 S e 43 kD

practin NG S, 0.
p-p38 MAPK ...-....- W s e 38KkDa

p38MAPK S o o W S e e A1 kDa
B-actin | A A S . 12 kDa

A B C D
B3 HAKRREHLDRDYNOX4ESHEHREARIERK
Fig. 3 Electrophoresis of DRD4/NOX4 signaling pathway protein

expression in renal tissues of rats in each group
4 iTig

B B S T R P R AR 1
BN, E N RZAR” B 5 v Bk k
WAl b 5 WA 405 RV, DB I8 ok L 4 F 33T
IR B . BACHE R, W0 DR AR
F(T3/T4) KT+, 34 & ACRIRES , 2 fg
T FE SRR N RN i — 2 R B R R B
FEJCHE” (B AE A FE M B B AN A T
B B, R BOAS OAN (IR AR R E A E
TR RUE NE AR TR AR (2R 2 R)
SR SY & B, B T /N BRSE B v B 2 B SR AR N AR
Y (I MDA (NADPH) & & F+ &, [ B £ Bl 4 4 Ak
fiti (SOD ) 7% 4 M AR , 35 718 260 4k 1)) BE [R5 15 5 ' B )R
UEAGE B S BR 2 e Ak, B T 5 | Ak A R I 5 R 2 AT
HCE S R, S ECE N E B N, X
= B 5 K L R KR HE PR I s AL AR B2 45 o

T B B R I e A AL A ik 2K, BT E M
AT R PR B 35 2 T L R OIR AR 3 B A D i - A
T M FEORPA MG RETL o L M SR 1 AL LA 1
R 300 i (— M 4~7 B AT AR ) L R IR K B
— AT R R A 7E W T RO AR PR OKOE
) T) B L B R A R R KR A ] Y
by ZEOK AN AT 58 S O R -1 R TR R RS (RAS)
S U= SN N = 1051 o AN i i =
G S5 300 ) VE FH VT RE -5 BOWL AR G 98 ) T B, 14 i Jgk e
WU i — G B E . X — 2R SR PR
TE A T B e BERE ORE SOOI i B IS — B, KX
TR R (] Ao AR 40 O AR 25 L B I R IR A
PR3, A WE G AN B 25 ) 0 2 AR AR A T
HAFA .

AW 5% R A B 8] 3 G b 96 K b 54T Y OT B
BFY R 45 20 35 ) 3 455 7 R 0k R B A I B A
WA, 25 R BoR BRI AL R R B ) & A K218 T,

T,.cAMP/cGMP /K ¥ i 2 F+ &5 , TSH 7K °F & 3 [%
I, 456 B T2 Wi 48 A 1 TR B 5500 DR 1B B R AR
il A A 5 Y AR b B — 3 RN AR SCH T
B B i 78 A BRASE 7R 3 A8 B )

SR IV SR R B R R B R B AL
il o ALY 3T B ROS A= G i AN bt Ak B R &R
GeZ A5, T 5| R NE A B A5 00 AT RERE S . BIFSE K
P, S8 AL BT 0TS NOX 4, HE T PR A K B ROS,
LR R T B R A R AN R T fE B NRUE
JE £F 45 1k 85 % th |, NOX4/NOD #f 52 1k & 11 3
(NLRP3) {5 5 3 [ 1) 3006 5 4040 0 35 2% VIR 627
AN ,NOX4 A1 4 # ROS # 1J 3 4 7§ NLRP3 4 4
AN HE 41 A R -18(TL-18) AL 2, [F] i 8476 4%
% 5 - -kB (NF-«B) {5 5 il # 17 ‘3 TNF-a F1 IL-6
FEIRT B RRE P i o B Ak i — 2 el T
B IE 15

T AF K, DRD4 PR 78 1 # NOX4 v (1% ¢ #
FH 452 %1 . DRD4 0 T 38 o 10 il p38 MAPK #%
2 Ak, 982> NOX4 4 5 1 ROS A= i, 1T s 42 ' 461
it TR, R BRI R 09 i o W ] iE
it cAMP 3 [ 34 il cAMP 7K, ] 3 i 307E A 1R
fitf A(PKA), % DRD4 [ i 1k 5 N 1k, ol 2 3 i
e Si TR - [ 20 A 9 R 7 48800 DT 1k 45 5 B 11 (CREB) |
i DRD4 JE P e 35, 5200 £ B e £ 527, Jil 7
AR SR AR EIR . A R, DRD4 300 AT 3 i 7 i
JI% R I AL (AC) B AIK cAMP 7K -, 3F 1fif 30 i p38
MAPK # /2 16232 p38 MAPK 4 2% I i — 4 Uik
> NOX4 1) % 5 8 25 R (1 NF-xB) 19 82 5% 47, di
LT P NOX4 kP, X — il B 1 30T v] 3 s
> NOX4 -3 11 ROS A 1L, DA T 6k 58 4 A 1o 35 1
e 4537

A F 5 R A 2 KRR OBR AR KT B E T
155, TSH 7K T AR, HR R 41 20 1 20 S e 14 5% 22
AR SHIAE, 8m BT =S dor . B
T KB cAMP K F 55, cGMP 7K F- BEAIG , [ B
cAMP/cGMP fH 8 i 3 Ft i o [FB, A5 A0 241 K B
H YU 4 5E T TNF-a \IL-6 £ 15 T, 7] A1 20 fi
JH b FE K P S B RERE R, R R REL S
Wy AE B 18] BB, 51 & 1 98 E ), Ser .JBUN i
EtE PR IR A S T e E . F A
21 MDA .NADPH . 3 F} & , SOD {if PR AIL , = W 42
AL 8 S oy i B R . Western blot 45 5 i o, AR
20 K BB 4140 p-p38 MAPK/p38 MAPK 8 i % TF
. NOX4 %35 [, $£ 78 DRD4/NOX4/p38 MAPK
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JH E%ii E ﬁi 7. Eua jL% fflj BT Wis , R %‘iﬂ_ﬁ_% simultaneous treatment/regulation based on correlation

KB HR THARE AY OR R AR BT B G K R ] I I T
T, T, /K, 53 Th & TSH K, BAR IR 208 & &
HIEH , V897 cAMP/cGMP i 2 1E % /K. Z 13
it Al {2 3 K Ser A1 BUN, 42 T 20 21 SOD i 1,
I REAR MDA & &, $ /8 H B A B i ht & L
B AR VE . Western blot 45 5 W7, 26 0 L i 3
WA p-p38 MAPK/p38 MAPK {8 , & 7% L AT fig i &t
DRD4-cAMP-p38 MAPK %l 4 ] NOX4 % ¥ . 1t
Sh L ZE I P NOX4 J5 , ROS A i /b, ] B & He
FEAIK TNF-o TL-6 7K V-1 S HEDL ] . X e85 SRR
2 A FU3E i 22 0 A P TRD B el s R OTAR S 2L
Ty 45 S A8 AL I BORAS

B 9] K Rk A F DRD4 % ik 4l , & 3K
p38 MAPK/NOX4 {5 5l % ik BT , 51 & R G 1k
AAR R 3, 5 W T TTHE (T, T, 43 W35 n ) A B kG
2% 8 (Ser . BUN 7K - Fh 5 ) B B s B PA 2R . A fF 5%
T Y48 78 DRD4/NOX4 {5 5 38 i 76 W 0 5 B kg ik o
IR RAE A T FAEH LT E KK ZE %
PG B A5 2 A IR S
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