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Advances on effects of nitric oxide on resistances of plants to heavy metal stress
XTIA Haiwei, SHI Guoxin”“, HUANG Min, WU Juan

Jiangsu Key Laboratory of Biodiversity and Biotechnology , College of Life Science ,Nanjing Normal University , Nanjing 210023, China

Abstract: Heavy metal pollution has become an increasingly serious environmental problem because heavy metal can be
easily taken up by plants, leading to inhibition of plant growth and development. Hence, it is necessary to investigate
resistances of plants to heavy metal stress. As an important signaling molecule, nitric oxide (NO) is involved in the
regulation of multiple plant responses to a variety of abiotic and biotic stresses. Recently, an increasing number of articles
have reported the effects of NO on resistances of plants to heavy metal stress. However, studies which systematically
summarize the molecular mechanisms of NO on resistances of plants to heavy metal stress are quite limited. This research
mainly reviews the pathways of NO production, changes of endogenous NO contents under heavy metal stress and influences
of exogenous and endogenous NO on resistances to heavy metal stress. The sources of NO production in plants involve not
only enzymatic reaction pathways which include nitric oxide synthase (NOS) , nitrate reductase ( NR), nitrite reductase
(Ni-NOR) pathways and etc. but also non—enzymatic reaction pathways. Many authors have noted discrepant reports on the
effects of heavy metal stress on endogenous NO content in plants and the observed differences in endogenous NO
accumulation are frequently ascribed to the use of different duration of treatment, heavy metal concentrations, species and
genotypes of plants and varieties of plant tissues. Interestingly, all plant cell suspensions show a visible increase in
endogenous NO accumulation under heavy metal stress, which is attributed to the fact that they are lacking of network
regulation between cells and cells. Meanwhile, it has been demonstrated that exogenous NO could enhance antioxidant
defence system of plant cells, act as an antioxidant promoting direct scavenging of reactive oxygen species, induce

metallothioneins (MTs) gene expression by displacing heavy metal bound to MTs, and affect the uptake of heavy metal into
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plants and the distribution of heavy metal in plant cells though regulating the metabolism of cell wall composition,
consequently relieve heavy metal toxicity and enhance resistances of plants to heavy metal stress. However, the functional
roles of endogenous NO in regulating resistances of plants to heavy metal stress are controversial. Some research show that
endogenous NO is helpful for alleviating heavy metal-induced toxicity. On the contrary, some evidences indicate that
endogenous NO is harmful, and participates in heavy metal-induced cell toxicity and programmed cell death through
accelerating the absorption of heavy metal and S-nitrosylation of phytochelatins. These conflicting data suggest that NO may
have a dual effect on resistances to heavy metal stress, but great efforts are required in order to clarify this speculation.
Finally, interrelated perspectives are also discussed to further study the relationship between NO and resistances to heavy

metal stress.

Key Words: exogenous NO; endogenous NO; heavy metal stress; resistances

—H AR (Nitric Oxide, NO) Je—F " ZFF1E T LE MR N B KR PE RGP U/ Ny A5 S5 W B, 7EAE
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MR I kA ) RESE AR A B A TR, NO 2 5 R T R X — R A AR A R A P T aA Y
PO FEAEA Y AP e T, NO RRSE RS SRAE I PTER M PO SO B SO IR | ST SRR IR T e
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1.1 BRSOk R
1.1.1 —% A ABE(NOS) &z

TESIYIAN ,NO T2l NOS LA L4528 1% .0, % NADPH M i ¥ AL T i, FAD . FMN | IfiL 1. % | P4 4 it
fit .Ca™/CaM il Zn> 4 NOS fU4H2E") , EREYI IR N AT I NOS, Neill 257 & BUAE Y AEU%E 1T A Ak LK
SR BN R =5 NO I Hah# NOS #li5] L-g 5k 200 H B ( L-NAME ) A5 il 1 R I+ NOS 7645+
> NO A=A AN AT E AR A SN B S AR 25 e U R A% 40 i o i S Ak B A A
2 (B AR 1] T NOS fh bk, SRTIHIY NOS 93 PURI 3 11581 5 sh A H1 0 F AR MR, el 2 30 A0 4k s
( Ostreococcus tauri) [ NOS 25 FFAI O 4w 48 02 ok, 45 SR 5 317 NOS & HIFFIUA 45% AL,
T LS MR 55 30 1 2 o7 DI 0 v A AR AL 5 4D Guo 25 & BRI EE IF P AINOST 56 PR g 1 114 26 19 15 i 24
F1 25 NO A B E A HEUT S, HiX—& F 5 308 A 3 NOS 8 ¥ 51 8A HRREE S IF HLARSNE 41 )
AINOST WA NOS 1E Y 52k | AINOST 2 —Fl GTPase Tii A& NOS, FHfifir 4% 4 AINOATN 3% & (]
RES GLRR AR 0 A= 9 A R LA B B B e bt B P 2 5 NO A
1.1.2  fiBRA JF A ( NR) AV AH FR A B ( Ni-NOR) #5458

TERYIR MR T NOS 348 LAZS , 4 A J5T (14 i R 0 Jirt it ( NR) AR 5 A 1 JBi S IV i PR 38 Ji 8 ( Ni-NOR)
W25 NO 4E B, NR F1 Ni-NOR A NAD(P) H A Ay HF AR 4 7348 Ji 5 K S AR R £ ( NO; ) 38 S AE B NO
ELTEZ R RS T NR A3 PE, Qe K ) H 28 e Bk AR Stwohr SFTEAR AR R eSS
T Ni-NOR BARHFEAE
1.1.3  HAbBgE iR

SO PR NS AL A S 5 NO B2 A4, AR i Ak i | B s S TL i ( XOR ) LA K #5122
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W fid U (XDH) ) 4l (3 P450 4
1.2 ARMEE Rt

FEPIPR PN I8 AT i AR RO S R AR R NO, N2l % N R AL T LU AL NOS FefLm NO™* | 53 SME R
Pl AT, BTAMA BRI E A T B S DK WA R IR J50R NOMT . S 81 BiF 5k & L RE RS 18
NO fiy=HE

2 ESEMETEYEANNIENO SEHNEL

A BT A AR NO & A kA WE AR, SR IR NO & &2 197 T B A A 22 1 5% 1)

1100 wmol/L fI4H (Cu) 8 (Cd) ¥ (Zn) G IWIALFE 24 h LIS, B AR AT NO &8 T+ i 100
pmol/L Y Cu Cd Zn KIIALHE 14 d UG , B E AR PIAYPI TR NO S R | U W 5 4 i b RS ] A9 S ik

SCIRAE YA P IR NO S ARk,

Leterier 25 FH /N [ FE AU R ( As) XTHIRE FFALER 7 d LU B, Sk E/NT 250 wmol/L B, ARG TFAR Y
B NO A G, 2 2= 7E 250 pmol/L B H 3K T B 5 17 Ak BE B 43 500 wmol/L B, LRI T 4R A 1) NO
B KRN, IF BLAE 500 wmol/L BAFIHR A ™, WML PR N IR NO & A28 (b 5 5 4 A e A o

100 wmol/L ) Cd 4B 24 h DU , K FEMR PIAY NO & N RS e [FREAR) 100 wmol/L Y Cd Ab#E 24 h
DAJG i FARPI A NO HIBEIN" 5 5340, Chen S FEWF 58 K22 1 W Fh L K A weishuobuzhi Hl dongl7 XF 5 pumol/L
f Cd JHipae 5 7 st 22 B, AR L R R 2 PR IS G NO & A8 A AN [, e rf weishuobuzhi K 22 4R 4 ) NO 45
TEER 1 KB BN B KA, 11 B A A 3RS ] A ZE G, NO 3 VB R [ I Cd B5UER Y dong 17 U KA AR N NO
FEALES 10 KikBIE K, 7340, weishuobuzhi 1 dong17 M AY NO A 1 Rk R AP ) ek B
W &m0 N AR I PR NO 5 18 1728 A 55 R 0 A b 2 LA R 5 DR PR R ) AL B RUAT G

JUE R M UE AR Y 75 4 8 haa T N NO 75 i iR (b AZ A Y Fh 2 55 3L DR 8 | o 4 g ke B LA R b 7
R [71) 465 DX 22 A5 ), AR T AR A0 B PP AN 5, T4 R e LN NO S i B A I B — B
JEL PR AT R AR A A T 0 L e 400 -5 4 i =2 ) ) ) 4% 3R 3

3 SMENO EEEY N ESEMEIE

3.1 HME NO 28 54 JR XA A s i S AL

I PES (ROS) AR B (10,) VAN T (0,7) A S (H,0,) J2AHIE(-OH) %, TEIEHE
Kb B A A 2774 ROS 25 4 BRI, oA Ve FRINE I AR 0 SR nT e 40 45 5 4 s W8 78 N 1Y
Joir i ST AR AN 23 7 Al i Y ROS, i AT W 8, DTG 5 35O B o Ak, B P AR 1 DL & DNA
RNA B 55 MDA A — R0 PR RGBS A U BR ROS, HiA L R G i bt A AL, W
ALY AL (SOD) (it A AL (POD) (i %A Ul ( CAT) Brdhim g it Sk Wil ( APX) A b H IR 4
LI (GPX) DLRA B T RRIE S5 8 (GR) %5 i LS HT A ALR /N3 F 0 HT IR L AR ( ASA) (47 bt H K (GSH) (i
IR (Pro) MIZSHHEE K (Car) 251 STAERMIIT KL M (PAs) WE TH A, REWS A R ROS™

— MR NO REMS IR BRI AN bt E AL R 4t , B HOB BR ROS FURE T, DI % fift 2 4 s XA 400 400 i s
B A MR NO BERSHE SRR T8 77 4 I P A AL B R B2 SOD 13 il Cd 5% 2B/ 0, Al
H,0, it S F B #8570 SOD \CAT Al POD 36, Il id 5 Cu i AL e s Bk Fa i A ik
fiti CAT .GR .POD F1 SOD FiH ¥, I Cd 35509 ASA I GSH & &0 THE , i3 K A5 XF Cd a4t
PESST B H 260 AY SOD  CAT APX (GPX Fll GR 1% LA K GSH & hE, 28/ Cd X 1) H %% 3¢k B A4 S84k
4 AR ER CAT APX FI GPX BITHTELL K Pro & AR (Ni) SRS I A AL a7 4R/ AS R Hi A AL
fitt SOD ,CAT POD APX F1 GR %1%, ZZ il 5 Cu & ALAY O, F1 H,0,FR R LUK BERE 1 S Ak, IR R A 4 i
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FET- R Xu R BE Cd AT, BT NE GSH Fl Pro &8 #0 F &, M AMNE NO ZbHAE % 2 5 AN Pro
M GSH M B IEIH Cd B S E TR AN KA Ca™ M2k, 8 Cd X E 75 1 iy Ak 3007 #F 9k
KHAMR NO BESS L T B 7 PAs fCIEE LS Pro fCITEES MERS N PAs Al Pro &™) 1 Cd it R/
FHARPIIREHE (Spd ) FUKE I (Spm) A& 1) I HLIMSR MRS ok- S-FR R & Wi ( PSCS) BTG M, B4 Cu Wit F
KB Pro AIA ALY L LT L, AME NO RERSHE SR MR PN AP A AL 2R G0, I 8 225 48 A1 B 4 XA 40 1
R BASRAE Y X E 4w e APt

F3—J7 T, NO RERS ELHEATE R ROS, W3 Wil 5 4 J8 1510 ROS (AR 2R | DI 28 fiff 75 4 Ja X R0 1 1 1) 41
e, AR NO BESIN /> Cd 15T 1) H,0, FIRSEAG &L Ak = Wi [ (MDA ) IR 2, 22 Cd X /INZZ MR
TR IE | FRRHE Cd 1755 03T 8 AL RS SOD . CAT .GPX 1 GR Z5 TR ML FHE Y S Re s3] As i K7
RN 0,7 H,0, M1 MDA (R 2 1L K B E AL SOD . CAT . APX FI GPX {H ¥y FH i ™) fefig 306 445 4% ( Mn) W
SRR GSH F1 ASA & 19 T R L) T AL SOD  CAT ,APX .GPX 1 GR 1& M7+, JF 02> Mn
VS H, 0, AR SN SRR i S A0 A B R QL B 22 R S B ) ( TBARS) KB T 5 iR REAS i 5% Cd
7 SRR PUE LR SOD . CAT APX .GPX 1 GR 36 PE A9 T LA & ASA F1 GSH & (1) F [, R4 H,0, 1)
P I R R P I AR A, 2 Cd X K R I S8 A e % LB & BRI AR NO BES B IR IR 4R
FES ROS AR Z | JE A T RERE NO ERS T35 0,7 45 AR it S E iR £k (ONOO™) ™) il ONOO™ X 5l
WA A W K B PR A P 40 M A R A B 2 AR, OF H ONOO™ M RERE 5 H, 0,41 BLAE ™= 4: NO;
10,7 IHIE NO BERS5 ROS FL#E4E &, M/ 4 8 5 310 ROS s 4t 5540, & mhn
FEPIR I BT AL R G2 1 BE T R4 2 P O 3 4 T e 5 5 7= Ak T R 1 ROS, T ROS REA% & W rs bt
LB TEY | AN NO 2 PP AL R GoRE H R R AT BB NO BERS B H:TEBR ROS, fiff ROS /K-FK
R REAS , T T B ek RGERE S T

4R 1 ( Metallothioneins, MTs) J&—F/Nr R & KA S REAEN, Bt 5 TSR
GEATE T SRR AW, TR S 2 T 4 R AR R A T e B ZEsh i ania vh | G 0 92 % BRLE
IR AN NO IR V-PYRRO/NO, BEfE IR 38 58 MTs JE PR A4 2638, VRS Cd AR5k | 358 55 1 40 Bt %o
Cd A P e ™ AT R NO fEfS ER it 5 MTs 45 A B 48 IF BB B 4 )8 RES E— (e it
MTs FER A5 fER P4 it v o] BE A7 e LA AL, Wang 25058 & BLAME NO REUSHE R MTs A9 75 &
IR T AT Cu W3a WPTYE 1 X MTs BEUBH 2 i 75, AN NO AN AR BH (2 Hb 384 5% 35 0 X Cu JB 38 A9 Bt
M, B MTs 764~ NO & f 4@ it e = m BRI,
3.2 AMIE NO SZMAE Y% 4 T W A K T 4 T AR A AR DY 18 3 A

WF5E R ILAME NO RENE 52 W AR P % 75 4 J (W, DA I8 1 AL %o 2 4 Ja it i btk . sl NO fgfs
WA E AR Cd AW s N RN S Zn AR RS S A X R (AL R E A RS
TSN NO % 55 4 I e A4S 230 s A 0t 8 42 e el ansE NO 2B fiff it i Cu Xit/INZZ R
R IEIVER , F FLE 3458 SOD M CAT BTG PEZR Ml i Cu XF /N2 s 9 AL 138, SR TSI NO JF:
ARREMH/INZE R FXF Cu AR s SN NO REMSZE fiftad & Cu P A S A 75 FVE T, (HIF AR fE B PR IR
SHRANEXT Cu BT s SRR NO SLAHE M- 4h ( SNP ) Ab P BERS 22 /it A% ( Ph) XHUL R IR (08 3 | (H R g /b 4
BFXT Ph AR R Xu SEAEMF ST T R B, X Cd B B AR A A 2R, Cd it REAS A T B A A KA
il P2 RE H,0, B R BB RAR ) 5E 86 Mk, a8 in AR IR A NO HEA ST Al 3 45 b6 H K ( GSNO ) RE 8384558 SOD A
CAT FYTEHE, 38 Pro &, 931 H,0, AR 2R, $E R Ay S8 2 Mk, MR Cd Xt 28 A0 2 %, JF HLAS N NO 75
B3 c-PTIO JERERSINE Cd X 32 B #EE MR, X LB /MNE NO RERSZE MR Cd Wit Xt B 28 i i1, 15 T
SEXF Cd WA BPTE . (A% — 5 RN NO W F c-PTIO BEBSHE /b e 28 %t Cd A MR I, 7R M Y NO fikfA
GSNO BEfEHE Nz 255t Cd AYMRMC, BEHA NO f ik 25 AR X Cd MMl | sX B 98 5 /R T MR NO 7l BB A7
AR IOE R T ML R Y T 4 e R AR P R A
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T FE 45 Ja Joh A, R AR M AT — ZR A A B AL ], LA R s/ o 4 Jas T B A 3 3, L rP A e
T 43 JaR MW P B — TR, 0 L X R ) B 4 T B SR Y ST R M AK R 40 IR AL 80%—
85% 43 A1 AE LM MLRE | TATAT A0 BEL 1 AL S A KR 200 6L F 240 e P b 4 Jis 7 AL 00 4 i B (1) LRI — o
T EZMESRIIUEILG  LPUER 20483 MR 5 40 M BE 19 T2 222 s o, WE 58 e BIAMIR NO BERE
R AL 0 L 0 P S AR, AR IR B2 1 NO B A SNP BB A5 345 25 A AR P A L BE 27 A 32 14 A 7, 384 m
b O AR AR SO, T VR BE 1 NO 2 AR R ARCRT 5 3 AN NO RESS IS M HE BY -2 B TE 40
PR ML RE SRR P2 2 ZORNEF 2 3 7 RS R T A NO AT R Jek 18 AT 2 B B A A3
T I8 A 400 200 L %o 6 s I AP . SEBR |, Xiong SFIIESE T 7E Cd W3l R, AN NO BESE 1S I 7K R R 4
Y200 L RIS AR~ 21 4 22 A0 5 i A Cd 7R AR ZE A M BE R A BR 2R ek Cd AR R RTVE PR TR A
MR R X Cd W3t TP ™ s Zhang S5 % BAMIR NO REREIEFE AL JWhIe 155 14 /K Ref AR 200 i 40 L R 2 g
FIEF 4 225 B B I, O H R 35 PR AL ZE/K RS AR S FIK R 4 40 B v G AR R TR D AL 30 375 5 Y
AR AR AR RS A, 35K R T AL R E TP ™ 5 53 MM NO REAZ R AR /INA2 0 8 2 AR 4 i 240 it
BEXT AL B9 B 15 AL e it ™ B BRI SMNE NO S8 8 4 & lhitt | (RN sl /0 hl 0 %o 0 4 11
Wenl BEJE R DA SME NO BERE TR 1y R A0 M AN 0 BE 1l -, e 2E 1 B < Jes A A IO BE A 201, DD 1 A 4 D ml i
SIS B o3 AR AR B IR R T B0 T SR B T B DR R A A A B R T AL

4 WENO ZHFVEYMESEMERE

JUAE K B9 3 ARV B (R AR NO RERS 2% A T 4 1D 28 T AE A s il 1) 493 5, 338 5 AL 40 o) o 4 J 3
FIBTHE BRI PR NO 76 15 R4 5 4 8 W aa fo ik - i T RE M A AF e i, A BF9E 2 BLN TR NO J2F 2%
(), BE A% 2% i 42 TR A 15 S A3, 20 Tian 25 % 30 AL 138 BEAS IR/ JER SR N I N TR NO &5, IF ELIm 1
FERFER A TN NO RO SNP RERS 2% fif Al X AR B (R J0 361, 1 NO 5 BR 7 c-PTIO \NOS #1457 L-
NAME P4 K NR il 5183 R £ ( Tungstate ) EVRESSINE AL A9 HI7E FH E& 0 2N NO AOZZfAVE R, 2 W 9 TR
NO AEBSIE HEMR A, B850 A1 Bt BorE ™) ; Qiu SR 9 & B A ol b B i 06 12 155 /N 22 ST A AL i SOD , POD
CAT ., APX .GPX H1 GR %M LA}z GSH  ASA Fl Car & &, St Cd i3l X /NE2 By 8 A 405 % T NO V5 BR 1 c-
PTIO W BB 338 55 1l i 28 i 3ICR , 2B IN TR NO BERE I i/ N2 IR N T AL R G2, S 5100 s A ) % 1 4
JE WA A BTPE R 5 Talukdar %5 & BLP IR NO 54N NO #REZR M As X 3 151 AR A4 AR K 3l Fn 20Tk it
HESRSEL As A PTHE " S A U & B, RIAMIE NO 5 PN NO #BRENE 2% 1 Cd 755 (0 K i 410
b, B SE Cd B o™,

SRINT ST AF AL A BFE R BAE D A N R NO 2 H 1, S 5B 4R 752005 ROV A0 gd it /&
1100 wmol/L Cd REMZ & 25 10 il /N2 ARG I+ AR A AE <, AR N NO 5 BR 7 ¢-PTIO # RE 12 52 fiff 33 F 1) il £
L ZWINIE NO 215 Cd 7 S/ MR IFAR 9 A2 KA #7100 wmol/L 80 150 wmol/L [ Cd fEf
S NO B A, IS B R T B TR AN T, AR I NOS #I il 77) L-NMMA LAJ5 , fb 25 400 il JH 40 i 07
T2 WSS & BN NO W& BRI o-PTIO fEMSI8/> Cd i T2 4R 10 0,7 Al H,0, I FLE /b P 2 SR 41 iR
X Cd N, I B Cd i SR A AU T 5 150 pmol/ L Cd BE S S M0 R VF A0 I 7 A R Y
NO, I H i S0 WA 4R T, 1 NOS #il57] L-NAME F1 NO %557 c-PTIO REA% /DM HE 40 o X5 Cd Bk
I H o R s B A AR A T X e R R R SR M N MR R NO A E R H S
SEARBIFESNEERYMAMET . B4h,30 pmol/L Cd REMSAE HELIETIF NI NO 14 i Bl HLARE i
Cd 7ERURE TR A R AR R, AT ik 275 S 40U s AR A AR KA A1, i 45 m NOS #1461l 71 L-NAME LU, BUEg I
AR Cd Kk, W M 1T Cd it i S (AR A A M, 00 Cd a2 i IR NO 24 &
B AP R IR R T Cd A, AR HE Cd XHBL R I 20 M e il i e ) ; caspase- 3 J&—FF 2 I & R 2K
it , e A R T A R v e SR A AR BT VI, 7R R T PR A AN TR IR, WF9E 2 B 100 pmol/L Cd 5
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5 NO YRR, B WAL IT caspase-3 BTG TE , AT i75 S U FE 7 40 MU T, T V3 11 NO W5 B 71 o-PTIO
fE% W E T caspase-3 BOTETE A AN T, R IR NO 25 Cd S BIm IF R dnpa g Tad f2, 2A 1
Wit —AE B T IR NO 2 A EWN S 5E SR A TEE RN M-S 7,

T E A 2 (Phytochelatins, PCs) f&—Ff B2 2R | A 2R A1 H SR A1) & i 2 A 2 1K, GSH 2 4E
WIEE A R AT, TR B A R A AL A B B A R MY B S RN S5 AN E SR T
EA P A IR S AR R N, DT ek 8 B 4 0 A B rh v P ) B R R, B A ) ) 4 W aE A BT
P NO RERSHEUE y-ecs Tl gshs LRI, IS IINE TE MR GSH A& &%) il GSH A B & R 19T
A, PR T DAEWT H NO -t i AR AR S & A0 Al (B3 SRR Wt , 7 100 pumol/L 1 150 pmol/L Cd 1
BT R BTN P AR A R A e KR TS, A i NOS #0471 L-NAME J& , 2 A 2 5 it —
Tt R NIE NO IR Y2 A R S TE , #E— R LR BUE A Cd AR NO BB T s
TS HAAE ] S G R R ERR 3R 2 ( Cys) 455 T2 B NO-PC, \NO-PC, Fl NO-PC,, NI 55 4LAEYI 2 & =
XF Cd BIREEVERT AR E R R T B IR NI A 4 T | Elviri Z5BIES2 T NO SIS 210 s— M Sk 2%
AT AL, TR NO BES RIS A R s- WA FR Ak, ok 55k 4 28 A 200 T 4 3 o e R Zh e, A
PE 4 JE XY B E

5 IRREE

S E N ARG NO 78 75 R0 4 e oty T A T R (R NO I ELARE LA 98 RS2
RIEHE , BEBUCRAAH A ST R Z N8 LA R JLAS 1 A TAE

(1) B NO 5HAMMFS /340 Ca® FEFIR (JA) JKBIR (SA) ML (ET) FEAETER 28 AT, 5%
R HALR 50 F RS H5HHY E SR PRa ™ 5 NO il fg 5 HALE 5 2 F L 7 /E F Sk JE 5 M
HEEPHaBTrE, BN NO 5 {E 550 158 ORI 2

(2) finaExE NO #UARAFRIRFSE . NO MEN—F 5550, 68K o I BE AR 40 11T A 4EAVE 1 NO I
S A FAR A T I R AR 0 4 I8 e AT, DR T NO SRR SRR 2 L,

(3) fnagExE U NO YEFIMLEI AR, EAEMRA T, PR NO XHE %) 5 4 Ja Maa f Pk e 25 oy d 21
YER, IF BT 2 BN IR NO X 8 42 J@ Jhikae HoAg SRR T, BRI UL IR NO 75 5 4 s ik Ho bk - Bk R Dh e £
(SR ERER TN
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