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Adrenal protein expressions after Pinggan Qianyang Formula treatment in
hypertensive rats with liver-yang hyperactivity: a comparative proteomic
analysis
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Institute of Integrated Traditional Chinese and Western Medicine, Xiangya Hospital, Central South University, Changsha,
Hunan Province 410008, China

Objective: To explore the pathogenic mechanism of liver-yang hyperactivity type of hypertension and to
observe the effects of Pinggan Qianyang Formula (PGQYF), a compound of traditional Chinese herbals for
calming the liver and suppressing yang, so as to provide experimental evidence for new marker proteins of
drug therapy.

Methods: A rat model of liver-yang hyperactivity was prepared with spontaneous hypertensive rats (SHRs) by
administration of Aconiti Praeparatae Decoction. Adrenal proteins were separated by 2D gel electrophoresis
(2-DE). The differentially expressed proteins were identified by matrix-assisted laser desorption/ionization
time-of-flight mass spectrometry (MALDI-TOF-MS) and database analysis.
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Results; The rat model of liver-yang hyperactivity was successfully reproduced, and the PGQYF could
decrease the grades of irritability, conjunctival congestion and systolic blood pressure of the rats (P<0.05,
P<C0.01). After analysis, twelve obviously differentially expressed proteins were found, eight of which were
identified. The expression levels of isocitrate dehydrogenase and steroidogenic acute regulatory protein in the
untreated group were up-regulated as compared with those in the normal control group, and down-regulated
in the treatment group. The expression levels of ferritin light chain, elongation factor Tu, Rho GDP
disassociation inhibitor 1, flavin reductase and basic transcription factor 3 in the untreated group were down-
regulated as compared with those in the normal control group, and up-regulated in the treatment group.
Conclusion: Differentially expressed adrenal proteins in SHRs with live-yang hyperactivity are successfully
identified. This approach may lay a foundation for the further investigation of pathogenic mechanisms in
hypertension with liver-yang hyperactivity and the mechanisms of PGQYF treatment.
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JB J% P & Il %% (essential hypertension, EH)
B —FE A O 0B RGN, B R R m I
RIEZHIFES . FERELFHRRMARAEREK
- B R, R IR Y & AR F A 10 AR R HA 8
0 S8R I P T B L RN AR AR R A AR
BRI E, R A RBOXLEE M6
BB, PE 1LATARMEKYS 10 4.0 08 %
RIFER FRTREEF R4 R B, & 25 E A
BRI ERARARTCREENGRRER .,
FH b TTHIE 2 R I R B % DLAIE B , 38 G 3t & I s
HFBE B TTIEZ) 5 87, 33% ), SRR FHIZ: BIGIT
oy 1L 995 JFF BE B T HE 9 1% G216 12 AL RE A UK
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TR E S EIRAREARENESR, T
LEFRFIEHA.

1 HBSHE

1.1 SEEaH

1.1.1 52%34 1E®{ESE Sprague Dawley(SD)
MEPE R B 10 H, %, 8 A &, /K i & (200 +
10) g, H H R R 27 A 7 B2 2 e S 36 s ) A 4R 43, T
IES FEZFHE 20010 55 5 &M i E KR
(spontaneous hypertensive rat, SHR)20 H , i,
BEER,8 FA, KRE (200£10) g, B R KR
23 B AL, 4 ATHES A SCXK (1)2003-0003,

1L1.2 ZE®RA 2D Quant HHE R & HE
#H pH # ) (immobilized pH gradients, IPGs) F
Ji 4 (IPG Strip, pH 3-10, 24 cm) \IPG 2 Wi (pH
3-10) M = W ¥ B Amersham Biosciences 2 &) &
4t s i 7% 8 B (dithiothreitol, DTT) | 7 4 Bt B .

HA MR, &P B B ALY (phenylmethyl
sulfonylfluoride, PMSF) .3-[ 3-(JHEE it R ) —
H g &KW B B L (3-[(3-cholamidopropyl )
dimethylamino |-propanesul fonate, CHAPS} .+ —
Je Bo B BR 41 (sodium dodecyl sulfate, SDS).N, N,
N, N-JY 3 Z, — % (tetramethylethylene diamine,
TEMED) . % 7 5% 15 #1 B AE B 5 By Sigma 20 A $2
R FEMEER R E RBAREYH &AL R
P& fit; Tris-base J§ USB /» &) 43 %% ; B Z Bt %
Fluka 24 &) 32 4t ; 8% BR Fn JC /K R B 55 3 by 39 7 ¥
K2R f it

1.1.3 2% Ettan IPG-phor [l & R EX.
Ettan DALT [I System & B AL ¥k Al & )6 % B 45
% ( Amersham 2% 7 ), Elx800 4 H 3 B #x X
(DIALAB A 7)), PDQuest 7. 0 43 #7 # {4 (Bio-Rad
NFED, B %% T L (Savant 24 &), Applied
Biosystem Voyager DE STR Biospectrometry™
Workstation System 4307 & Jii % Bl 38 6 i % 1, 55
AT B 8] i 3% (matrix-assisted laser desorption/
ionization time-of-flight mass
MALDI-TOF-MS){X (ABI /A ) , 38 4 BT #14X
CRUERAN R 5 V8 B /N3l W i s T 2 2% (P R R 2
M B 2= e O R AE B R 2D .

11,4 ity MFmdsRmkeHH+ 60 g4
B, e ¥ 25 )18 30 min, BUE I KE HB WA
HUIE & HEZ 0.1 g/ml, FJF# fH 77 (Pinggan
Qianyang Formula, PGQYF) i Xk 10 g. % Bk
20 g FRB 30 g 4L G 30 g M4 10 g SFA .
A YBSERT 20 min, SRR T, AUE R E B2
WA B NEEZ 0.1 g/ml, DL EhZgHh
T R 2 IR B o 2 B R ARt

1.2 Bk

1.2.1 #H4y#ARL4 E¥H SD KR 10 R RIE
XA SHR KR 20 H 58 £ BBl (BEHLHES) &

spectrometry,
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B AR AR PGQYF 4. IE# 4 B4k RiE
SLVEMRFREK 42 d, T4 43 R4b%E. PGQYF 4 K&
WRAVH S BB AR 2050 vk, S IR 715 21 d,
1 %&/dy4 ml/d, & il B i B PH b TR AR, A
BRI A% 22 REWNEMRBMAK, B 21 d,
PGQYF 4 7 [7] — B} [8] # ik PGQYF 4 ml/d, % %E
21.d,. B TEAEATVEH 3 AR 6 AR, W
KRBRESM R 5 WERE KOKBEMMLESL. 5
WEBRESFMH: 1 Fis 425 S0 R | 4508k 5
I 848 $2 F¢ 038 B e A 5 T % 46 42 2 A 2 i, 4 8k
HEEw NEFERRMET . KRRk E
(systolic blood pressure, SBP){ll] & 75 ¥ 3% F 4% &
ECMEMREI KL SHIWHTH
43 RIE ST 1020 7K & S (4 ml/ke) BREF, PR3
FIRE VK b B8 B b B, B B b R A vk A B K
e TR IC I R AR B P IA R A P RAE
#wH.

.22 FERALEZERARBEARKENR &
ARR 2 R'E LA RSRA, ETHES, A
HAHAFEW 0.2 ml HFEE, #HE 1 h,12 000 r/min
4 ‘CEy.L» 60 min, B 5 pl E¥E WA T E B &EHB R
WE,HRALEREFT 80 CEH. EARER
18 GENMED Bradford & [ i ¥ J¥ & B K &7
i UL B BEAT

.23 ZEaR-_4%BKEeks®E EEZSH
IPGhor™ M RERGREIREHTT. £ 20 CH
HBEATKACFI R AR, Bl R[] AR R 70 020 V - h,
30V R H KWK 12 h J5 #1755 B R E B K
(isoelectric focusing, IEF)U 4R j5 % +F 120 V 1 h,
500 V1h,1000V1h,5000V1hRKERREE
8 000 VTR AT . KR AHEAT P -5 . 5 A TSE
HE W G r9 SDS W M BE Bk BE B B Uk (SDS
polyacrylamide gel electrophoresis, SDS-PAGE) &
(13% SDS-PAGE JgBL i Z o) b, T B
vk & (Ettan DALT six electrophoresis unit) | # 47
2Bk, HELE 2 mE AR SDS-PAGE H
VK B TR A B A e D B AR o 43 B, S R SCBRE BEAT
Ol e. EMRAMGT, RAMRLHE,
[ —ARA4s 9 & 2 B BAE i 2 Bl 21T 3 WE E i
W,

1.2.4 BRE% 24 FH Image Scanner 1%
i Lab Scan 9 i 8 4 #E 47 9 #, R BCE R, LU
PDQuest 7. 0 43 #7 J 44 B 47 BIR 20 . B TH BR IR

Z K FAR 3 5Kk — 4k %I | 7k (2-dimensional gel
electrophoresis, 2-DE) B L& B 1 K F B, 2R
JEHEAT IR i, LAIE# 4 2-DE B R A S FE L,
MAARRITHSZILE, IREFEAL. 2R
Paulson %17 J5 %, 8 H & £ B K F L F ST B
200 %0 B9 s EFE N B AR R AT X E .

1.2.5 ZARWKAERM BEARNOKABERS
M8 Fernandez 5810 4 J5 125 3 I DA i 3 , ¥ W 41l T4
1T 5 B MALDI-TOF-MS | 5 ik i &8 48§ 20 &g .
KR BUS T HRE i AR AR Y 4 pl A%,
Tips R & TEE fn W R sy, 17 2 G A 4
VB, R FEMRAT LB 0.6 pl 5 F A FER b, 5 5
FEMO.6 pl W4 BRENERER TERE
ZRHEBARNRNT. KB A MALDI-TOF-MS
W, K AR B9 IR & Y BK A B R & 48 B0 B
http://www. matrixscience. com fE Swiss-prot 4§
EEER#ATERLE.

1.3 @it# % (A SPSS 13. 0 KA #HITS
THEEDH TR EIE N T £ s Ko, B4 L
KA ESN R q K5 TR R

2 5 R

2.1 RASNAGHERERTL HBAM
PGQYF HKREM FHES 3 H)5, K5 BER
ERAETA, ZRARIME, AW HIAT 4E
ExIm, SEEFENBARE, ZRERITHEEX
(P<<0.01);4 PGQYF Y75 (58 6 AR, H 5 ¥
EREREREAMBIBA %, HUEBERELR
AT A, 456 BEFE MK RE IR AT Bl , 5
RAWE, ZRARITFENLCP <0.0D., WFE 1.
2.2 RAMKAEZH HAEHAM PGQYF H KK
FMFHESE 3 G, Rk 8358 & BaT Be S 3,
HEEXNBRAREEMLE ZF AR 1T¥EX
(P<<0.01);PGQYF HH K R&AWHIT 3 MG, kK&
BOIRYT R AR B B9 > (P <<0.01), 5 IE# XF
AR (P>0.05), WE2,

2.3 RALEHESEH HEHAM PGQYF H K
MM FHES 3 )85, H SBP ¥ &1 3 2 7
B ERASLIT¥E (P <0.01);PGQYF 4k R
ZH 25 PGQYF 1897 3 A G, 48 E ¥ BIBITRT T
Fe, BB, ZERASRITFEX (P <0.0D),
H5ERAMTHBEZER LR IT¥E X (P >0.05), W
% 3,
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F1 BAXARIMUREHEERETH
Table 1 Changes of appearance and grades of irritability of the rats in different groups
(Cases)
3 weeks 6 weeks
Group n Grade of irritability - . Grade of irritability - .
T i i Conjunctival congestion T i i Conjunctival congestion
Normal control 10 1 0 0 0 1 0 0 0
Untreated 10 1 2 7 9 2 2 6 8
PGQYF 10 1 1 8 9 4 3 3 3
*2 BAXRKRKELHK
Table 2 Changes of volume of water the rats drank in different groups
(z+£s, mD
Group , Volume of water
0 day 3 weeks 6 weeks
Normal control 10 32.42+2.16 35.20+2. 46 33.6243.52
Untreated 10 31.9244. 24 58.58+5.56* *AA 58.25+6.54* *AA
PGQYF 10 33.35+3.47 56.90+5. 72 *AA 35. 604, 3344

** P <0.01, vs normal control group; &4 P <C0. 01, vs untreated group; 44 P <C0.01, wus 0 day in same group.

®3 FHARMEHSTEK

Table 3 Dynamic state of blood pressures of the rats in different groups

(z=+s, mmHg)

SBP
Group n
0 day 3 weeks 6 weeks
Normal control 10 106.52+6. 34 105. 54=+5. 85 106. 58+6. 45
Untreated 10 181.75410.23* * 198.5949.89* *AA 202.00£7.25* *AA
PGQYF 10 180.2048.46** 198.234+8.97* *AA 175.4146.58* * A4

** P <0.01, vs normal control group; &4 P <C0. 01, vs untreated group; 44 P <C0.01, wus 0 day in same group.

2.4 BZAXARFLKRESGRA2DE B# 3 RKE
2RI B Bl 5 5k Al Image Scanner 39 4 4% 39 i 3K B
K%, 3t PDQuest 7. 0 % £ % e B #E AT Sk I,
Rz 3 WAER XA H AL, KR8 ER
SD KB .SHR & PGQYF B¥F e KRS L IRAR
EH UK B ST AR R BRI R 760,732
753, &t ERIEWIE IS H T L R E R
SE I HATHN 3 BB B E B A LS, 3 47
KU BE 5 Bk 695, 648, 698, H T B & 4y B K
91.4%.88.5%.92.7% ., HILIKB T ERERETH
IE% SD KR.SHR K PGQYF j&¥7fa K R'E b iR
HAE R X ] BE Uk B . B S DL SR R
(isoelectric point, PI) 4 ~ 8 #i 4 F & (molecular
weight, Mr) 20~ 75 kD BBl i & 14 5 B & 4 7 B
%z, WE 1,

2.5 EFREKEEG N A K E &5
A PDQuest 7. 0 Xf 4% 41 & % 9 17 b 58 43 #7 DT B
il EFREVNEARCOANIRBEEMEZE 2 FU

FHTE 3 AR HF MR R S EFEE R
RO o MIEFE X RA B, KAHAREHH 5 AN EH
JRPER(2.3.5.6.7 S RORKE EF 2 HERUE,H
Al — &7 PGQYF KRB TR 2 B RLL L, RE
A F 5 IE X B W — K PSR FIEH X A &
TAEERBES (1.4.8.9.10.11,12 5 ) KRB TP
2 fE KA b, BF— s 7E PGQYF ARk EF2 5
KDL b, REAEF5IE#H X BAR —KFEHEFIE
WH., ZRATZ4MT 2-DE B EULE 1-A),
MorEFREAEARTEREILE 2,

2.6 RmEZER RN 1L2AHNEREREHRRIES
AT A B8 YT, MALDI-TOF-MS Ji 1% 43 #7 A I &
KRB T8 803% , /£ www. matrixscience. com P F
FI A MASCOT 4 #4:& , SWISS-PROT & H R %
WEHITEE, EEEH AN EA A . P 21MEA
RAR—EH, A4 EARAHE TERARES
TS T B R B B 8 S 1R 9 s A R RO A R R e A 2
A ERRSERMAREE. LHE 3,
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1 BHEKXREL

Figure 1 R-250 stained 2-DE image of adrenal proteins in rats (Coomassie brilliant blue-staining , pH 3-10 , NL, 24 cm IPG gel )
A : Normal control group; B: Untreated group; C: PGQYF group .

Humber of Hits

2 BARRELBRERREEABBETRE
Figure 2 Partial 2-DE images of differential expression of rat adrenal proteins in three groups

A : Normal control group; B: Untreated group; C: PGQYF group.
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Figure 3 Mascot search results of differentially expressed adrenal proteins (Q923D2, Q99PT1)

T B P IV 0 N 7 AR R AR | 2 i S A 2
MRz B R i FRRE AnfREERE F S E A .
PR A MAIRE 2R OCE FAE . PSR
A i (isocitric dehydrogenase ,ICDH ), KE S
B2 PR T B A (steroidogenic acute regulatory
protein ,StA ROTERAIZH FRIREOEH X IR Fi8 78
PGQYF A HE# FIHZFIK T 88 (4% (ferritin

light chain, FLC), & 1 B2 fi# 5 4 il 5+ 1 (Rho
guanine nucleotide dissociation inhibitor 1, Rho
GDI1), # i J5 i (flavin reductase, FR), Basic
#5313 (Basic transcription factor 3 ,BTF3),Tu
FHIEAE K A F (elongation factor Tu , EF-Tu )fE &
TAZH FERHE T AT 9 IR T AL E T R A=K
V. Wk 4,
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® 4 PGQYFRITRERRIEER
Table 4 Differentially expressed proteins after PGQYF treatment

Access

MALDI-TOF-MS Peptide

Abbr. name Gene name Protein name Mr PI
number Matching Total Sequence coverage
Q8BFR5 Q497E7_MOUSE  Tufm EF-Tu, mitochondrial 49 876 7.23 13 20 40
088844 AADO02919 Idh1 ICDH [NADP], cytoplasmic 47 030 6. 48 15 59 41
QI99PT1  Q8BPIO_MOUSE Arhgdia  Rho GDI1 22 991 5.20 9 16 56
P51557 A55455 StAR StAR, mitochondrial 31 891 8.56 13 35 40
Q923D2 BLVRB_MOUSE  Blvrb FR 22 166 6. 47 4 4 31
Q5U3Y8 Q5U3Y8_RAT Btf3 BTF3 17 688 6. 85 9 24 50
P49945 FRIL2_MOUSE Ftl2 FLC2 20 756 6. 37 5 7 50
3 W BIEHE HEsFERERE AT i EFHE BT

oG L £ A 5 R 0 ML S AR Y B R P R
Z— B EMEEWRT IENEGTHAHE, TR
i F 55 B 96 T 53 B B B 22 R AL 2 30 56 T B9 TR
A, B RTEA — AT LR B P 25 E] LA A
i s 3 8 43 A AR R BTy 5 e AL S A S A )
SR ep R AR R T T AT RE R NP 2 B B, 1H
67 TR LS o 5 R 2 AR 5, S A EE R IR
B S O e O 9 ) At B ER Y, UL TE O
SE IR AR HE AR B 7 A AR 9 I, BB AU
SRANPE S FEIR YT T A AN 2 .

JFF FR b T AIE SR 1R L R e 2 LR IERY . R R
N, IF B TTUE E 2R LR i TS B AR
il BF T B PR T R T A5 G2 3697 & IR TP AT v
S JFF R FH 7 pla KRR 8 7 TR A T R 5 el KRR L 64 7
A H B L 05 A0 A R S 2 2 AR 8 5 S T PR
I FERFFR ETTHE . KR P B 36 AT BH BT IX 2=
ZELy TR, 0B 2 S B T A P A
HER AT 28 2 AN B0 T » 0 5 R 25 2 T3 4t e
JRFETRE , LM )1 A4 B 51 Sk MM T 47, W
Ji%i FE AL o

SR B, BRI PGQYF 4 K RUFE Mt 7
GHEE G RRER R M Bk, B 2= A SR % KR
BT}, K4 G EEm . PGQYF )75, H
Ty VR I 45 R T I 5 B A e » W TR T B
5HEBHARK, ERAERITEEL. NERERT
LA H i & T e i e AT FH B T IE R R A,
- JFF PR 7 A BRI T R RCAR [ i T OREAR
UKTE B W) S 96 77 THTUE SE T - JF 985 B ¥ 9 T v L PR
JFFBH B TTE B9 AT AT 4

e PR AT 5 4 B v L s A L 9 ) g B8 A 28 2
F Rl A S JH AR b R B T RE T g » T E e B ER
T S0 A I M % R B IR B IR R A B
B B A PRRIES W ER R AR AR S R R Y
REXRREHEEEY ., BREFR-LEEEMN

TE Y & A HLH B BE 2538 97 7 ROpL I 1, (B
F EFAR AT T BH 25 W0 X0 I PR 5 0 AT L%
MAEA KPR, TR EE A% . NEB RKF
TR A B 2 A VR IR T R LR FE B ST IE 9B ST AR
PHRIE .

R A W) 4 B A D AR A 4 45 R AR I R A 4
BEMNEBEPITE, EAEZ#E0R B 7 XLk
EABREBENI ST, M H BB K2R T B
IR B AR, AMRAGESRA KA NEH
FR )T 3, N H B AT DA B 8 s A A T 3 Y
A BT, R AR E RIS R RZ0R Y
Jo By S L R SR B BRATL R o R R AT TN R
A — SR A 5 LR B, AL A B — b A E Y
EBRAS B H B 5 iy B sl iEA A 5 2 E
FHBMRNEAMZL . IENFIESSIEZHE
1928 B A TR B9 AR L =Z AL ELE R BB &R
[F36 Y7 7 BIE T ROCR 6 SR A8 W) T B Al , T 3 b 4
JR R A FTRE R B fE B B K. EE R RA
SRS T 1 R A N R G 5 o B R B e R
TRPEFN R GEPEARARL , R T B A v A% ) R A A= W) 2%
R B RE S IEERARAR TR, L8
KRR E T H 2 EE BB RAE R E B T4
7 FFBH b JTE & A= F0 & J 1 43 F R 45 ML, HE T R
B8 7 25 AR RS0 E R SR S PR R AR

SR R 22 5 B H R R, B PGQYF
WIT R ILEFE ETIE KRG, 'S ERERRER
KIER A4, 7E www. matrixscience. com W ¥4 _F ]
i MASCOT B4 #2 R Swissprot 2 H it 504 & ¥
frg, HERH S M EAR . EEEEMFIE R
Ry 31%~56 % , B SCHRIR B A9 Fe A — T,

EF-Tu 2 EBHMMF —-FMEEFEENEAR,
R SFHFMBEFEAMRNE D, 4 LY R & IE K
e, it SBREMMEEER, 2588 RE 1
mRNA B 2 &% - RNA &K 5 /M E
ERRER ERZMAANE S RARE RO ES.E
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FI R g S . FESORLIRZE E R B i B, EF-
Tu P B 58 B 25 B 19 IR B 5 BREE 12 10, 55 b,
Slobin"*" {55 8/~ , EF & FIhBER) R #E VT BE 5 3L
EARRETEARIENTHAERLERNES
BENZE LR, LR LR, HEEH EF-Tu
WIEHHATIA GG EH 25 IE % AR K.
H AT, S A BE b T AE K BRFE S Y FHR YA
ISP )5 .l 2 5 R ERIKE R BN, 558 e
THEHMMEXEAMEFE NGS5 TH
RIT R I E R EJCIERVER . BB PFRIESE EF-
TuMRBRAESEERBE K LR ES IR
R, EAMRPGENHREINERRRT &4
I g 2 AR B AR TR

ICDH 77 T4 Rk b, KUy fE 2 b R Ar i
BREMAN B RS 5 =RRER, AT =
RBRIEA e R EAEG. & I E A _E TTR & P
e B AR AT, = IR ERIE P U 55 , ICDH. | i I 7] 42
HEZRMRIES ., EARHFRPHEEEEB AN M,
A RE R AR RN 7 I FHIA VA 9T J5 » ICDH E 3T %
ZIEHKF.

Rho /G BHAREH — 5, IE R AR TE
PR 2 M RAFFE . &M Rho-GTP 5% & H
HEAY —RIMAEYFETE, S 50K 4%
Ko e BIEMESE 2%, GDI hH
WHHEFZ—,5 Rho-GDP &4, fF1E T MK+,
Ml Rho-GDP #% 4 i, Rho-GTP™ , fEARFF 5 o,
LRI GDI 33k T, Xt Rho ) #0 #l 38.55 , Rho #
BEH T AT A K, 5 DU DS R I E FFE
EIUIE R E M AL G, TREERB A . — &
F BUEHE ZR B Rho BT ZEH , 40 GDI X T 48 ifd 19
VAT R REERER.

BREARHESEMEEAR. EHAFRENL
FEE, MR ESSS A AR ERATAEESR
ERYY, SREAERAN SR RS S, BA AR
MW SE FHREENIERIFERES5H4EA
A B2 SE AR 7 40 B 0 A 2 AR TS T AR R
PR Hh 8% 2R B 3R B K OF B T R = MUK HR BT AL L
Bt AL H 22—, Ishizaka 25 ) S 1 B B
KENMEZIFBERE AN Z KT T Rk, &
N REEEEREE. RFREER0EEKE
BESEIEFRENFEHFRALS . e mEk
L e i K ER 1T 5 IR % B R AR YDA R .
LB R BRI A KRS B IREE AR IE A8
BT, 3897 XEH LA E R K, HE S
FHYE AT DME I TRRE B 5, R H KP4 m , AT &
EHHUE AN AR 1R .

StAR FEAFTE T 2K [ B A U4 A o, X 28 [
WA A REEZIEM. HRTIAR StAR 76 /HE
P vh ke PR AR W PR T OBLIR AP B, A 39T
R 25 [ B 1) i ) B [ 8 R OB AR S R e ie B
JE, % i 22 P RS A L ] P 4k B2 7E P450 sce fEAT T &
A AL N 5 A AR R B IR B R S RS TER R
K E R A IR T 2 W 5% 72y SR J HoAth 2k
BB R . Krug U2 RILATRE B T 40 Ml SME 5
BRI SCAR (I EA T, EHSFBALRE
b B Bz IR 440 e T TR Y Ao E G b BN Il A R R R
FBURMER SR, MEMENSEILERXREY,
B EHEN SIAR 7E'S E IR RIAZ R AT R 5 & 1
1R BT,

FR J& T A 1 /31 & 1L 7 28 & B, Dusting
SEUSI AR & AR I TR O Y R ML O e A 4 i 40
MR T —FEEN S ERELT AL, AELY
1(nitrogen oxides 1, Nox1)#1 Nox4, HIEVEITH
AR AR5 HRIET AT,

B2, BRIMEEARAKY E#TIIYERER,
JUARTE AR, SRR B, AT R B UK R S 2 A, BT
KBNS RAA —ENBFERFE. BEE2HT
E—THEKFFPEAEALE-MEBR, HE
EHRHNEAREARTERERET RN EFD,
EHARE S & X 2 E H R W K E T A L B
T AKEESENSGREFTERLENREFER
mRNA KPR RAE. 750, ALK R 2 N3P L5k
FHERB TS &M EFHE TR ES
EWARBEEARET NS HMAXRNERD R, &F
BRI H S5 T A8 S 75 AR i B A FH BT
UE R W PR G T Rl e o R v B2 9 PE R . i —
AR B A& R ABER 3 BT iX S8R H i, W 2 57
G5 R HAT HRAE T HETh e 40, NI IR 7 | & F
MRERARNTZXRELE  BEITH P THE
A AL 5 540 5 4 9 T 46 AR R T IR AR
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