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AT

(AR KA R SR BT 2% B , 8% 271018)

ARV T Cd e TR S R A RORDE A RON A PR SRR 4R Cd BORE ST, SRR TR SR XS
/NT 5 mg/kg (9 Cd A RGRATAE 18 T0IX 2B Cd R T 5 mg/kg INMHIFEE SR A KRR T HAR SN, BEE
Cd MR BRI R, P 55 FRAR AR T Jy 4 3835 H R 3 7 03 AR AU 90 2 1 R PR 25 S T e A, 40 8 1 5
ot Cd TR SRR A M A R > BB oY BEE Cd R BE 3% O P81 5 R AR R R bR 5) Cd BURIR B W Tt i
e BB 12 R BB TR ; Cd R 20 mg/kg ISTERI S XT Cd IR R iR, 2 2. 122 mg/plant,,

KSR AEE TR Cd; AR AR BURREE

Physiological-ecological responses of Iris germanica L. to Cd stress and its

accumulation of Cd
ZHANG Chengxiang, CHEN Weifeng "

College of Resources and Environment, Shandong Agricultural University, Tai'an 271018, China

Abstract: The valuable ornamental plant Iris germanica L. , which widely distributed in city gardens and on the road-sides
in our country, is a kind of groundcover plant. It is usually applied for green and courtyard ornamentation. Using Iris
germanica L. to remedy urban soil polluted by cadmium (Cd) can not only purify the soil but also obtain landscape and
ecological benefits. The responses of Iris germanica L. to Cd stress and its accumulation of Cd were studied under five Cd
concentrations (0.5, 1, 5, 10 and 20 mg/kg) with pot culture experiments. In comparison, the same setup without Cd
addition was used as a control treatment. The experiment was conducted with a completely randomized design. Some
morphological indexes (plant height, leaf area, tiller number, shoot biomass and root biomass), ecological indexes ( net
photosynthesis rate and transpiration rate) and physiological indexes ( chlorophyll content, root activity, water content,
contents of free proline and soluble sugar) were observed in green stage and flowering stage of Iris germanica L. . The
distribution of Cd in Iris germanica L. plant was determined after harvest.

The results showed that the growth of Iris germanica L. was inhibited over 5 mg/kg Cd concentration, i. e. , decreasing
in the biomass, tiller number and leaf area. The flowering stage was prolonged under less than 10 mg/kg Cd concentration
while the extension of green stage was observed under less than 1 mg/kg Cd concentration. Cd stress reduced net
photosynthesis rate and transpiration rate of Iris germanica L.. With increasing Cd concentration of the medium, root
activity, chlorophyll and water contents all decreased, free proline and soluble sugar contents increased and then decreased ,
while the permeability of cell membrane ascended gradually. In the present study, the accumulator factor of Cd in Iris

germanica L. was over 1.0, the accumulation of Cd in root of Iris germanica L. was greater than in shoot. Cd concentration
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2166 A E = 33 %

in Iris germanica L. increased gradually with increasing Cd concentration of the medium, while accumulative factor and
translocation factor decreased. The maximum accumulation of Cd in Iris germanica 1. was 2. 122 mg/plant at applied Cd
level of 20 mg/kg. Cd stress suppressed cell differentiation, decreased the photosynthesis and transpiration, destroyed the
internal environment of Iris germanica L... The damage of Iris germanica 1. at low Cd concentration was effectively
alleviated by the accumulation of both free proline and soluble sugar. It could be concluded that Iris germanica L. was

suitable for the remediation of Cd polluted soil when Cd concentration in soil was less than 5.0 mg/kg.

Key Words: Iris germanica L. ; Cd; physiological —ecological responses; accumulation

Cd 2R AEE e K HAYAE LT ITER AU S B E R D) RE I/ BT N R, ifi H 23 %l
Y dg g IR Tl AN SSE B H 25 & R ORI 22 19 Cd BRI A8 O 3 R B Tl 1 4
Cd 15 P IRBLE A Y Bl > M E HR IR 4 BEM AR s S A AR R g8 05 HarE
2RI S SRR — A KR8 | Cd I A5 A G AN Ll OO0 8% 0 L — B, X LA A 3ok T e X o
R L A 8 S 3T 4 Cd Y5 Yy ASURT A ik -3 i EL AT LABRAS S0 AR S0

{%EE(DLE germanica L. )%EE%*E%E%&%E*E%%,%EE%E"J%E&L,é’éﬁﬂfiﬂg%ﬁgi
dn bl FIR A5 AECHATT 38 RS R B, 1 S 3 L R SRR S A R Rz . H
AXHAE E SR 5T E AR E A E AT EE T bR A, T Cd WAy T RIS A R
ARSCOESE T PR S RAEA R EE Cd i T A ARG AR08 AR 3R PE ORI S 4 Cd RETT, B AEA
T [ 5 R AR T AR ) Cd T Gt X Bl AR R 225 580 Cd X ] 25 J2 1 1 3 AL B B A ] 5 2 7 Cd
15 4% B S i N T .

1 MBEFZE
1.1 HEA K

BEIATE R 5 2 i 8 E PR oW TR A BR S ml g it il e | 282 Al it X # +  pH {H 7.0,
HHLFT10.5 g/kg, &R 0. 65 g/kg, BELET 0.032 ¢/kg, BAUHE 0. 032 g/kg,Cd 0.083 mg/kg, Cd WML N
Cdcl, - 2.5H,0,50#r4l
1.2 {5k

FHMERAAE T 2010 4F 9 H £ 2011 4 6 AME IR RN KA 8 I, HIEKNTIE 1 em i,
PEA 5% T ERAFEE , FBMREEHEAT O EHA16.5 ecm . EEHAA 21 em 5 22 cm BB, 4325
+5.5 kg, IR Cd AARRAE X R, Cd Bris v BEAR B 07:0.5.1.5.10 .20 mg/kg (& 5 5¢f, L Cd*
) BT 3 RER

WU B R TR CdCL, - 2. 5H,0 JHRAI5), Wi i KP4 3 S BT IR /D RS UK
PR N — B R [ SRR AT, K R R 1, B LB IS A T A AT IE W IR A B A
FF 85 KA H MK B 1 60% 150 1 (] 45 7 BRPE R &5 AR BR 38 Cd W BE AR 0 2 25 R4 h 78
CdCl, - 2.5H,0 i 135 Cd 4ERF7E 00 Ir i ik B, it G4 A0 BT (4 138 Cd VR FE R 1 i A B3, i Ak A 7
ORI 5 [RE AT AT i s MBS SO T 38 Cd V5 QL Rk, 4R 780735 6 CdCl, - 2. 5H,0 % T 100 mL 7§
PRI R AL,

2010 4E 9 H 28 HBARG R 10 d FR B2 0 Bk 1= 15 2 K v AN B s [ 8 e e Dl FR ) o5 2 A T
iy 1) M A 190 0 g R 0 A0 [ OO0 72 ) 25 R AR RN S A K, DAAE T 58 48T T N AL TP G R i Ak
B, LA e A B RS B R R R R

2011 4E 6 A2 H ,f8ESEHEMG, 8 CB1102 BGE 25 MR S 1 I XU S8 T A B A o 7 [
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KA1 20% 71 THR AL EAR N B H SRR (P) LB BEE CO, (W, ) FIREEL O, 1 (W,,) , HLALT
R B 2608 St () 2RI [ 23 SRR IR L (AT) FZE X B I (Aa) .

2011 46 H 28 HiEM 3 F Dhgert i E L (CRAHSEE LI-COR 23 F) 7™ LI1-3000 A 76 (e 5 = - g AR i 4
DURE ) 5 BB RASE I e A BRAR bR AR R 0 A AR AR TG 0, SR W 7 ) 5 2 4 oy b b 35 43 TR 2R R 4 3k
FRZEIE K oh Pk T, I 8 43 BERUS W 257K 43, 105°C 23T 30 min, ZJA7E 70 °C FHET AT, 43 500 5 M 1358
YRR R T EAE YR, R, it 60 BT, ME Cd & w4 25 s R
1.3 E ik

IS ARER A M R e A R L

A R bR I R AR F 1 vk /‘7J<g1ﬁﬁﬁkﬂjlﬁﬁﬁfiu 5 200 R 3 A H P ST 5 AR R
SR P EREE I, 721 A BE I 5 Ui 8 A R 5 ol R i /K A% TR B BB 0 5 5 T i P il
Pl F €2, 00 5 5 AR AR TS ] TTC A€

iRk Cd &8 % H HNO,-HCIO, T4k, 5T Mo e e R
1.4 B sbr

A e S5 E 3 E A, i Microsoft Excel P13 Y{H ; J SAS s A 4 (F 2015 b o 22 12 BN 22
SR EERE (a = 0.05),

pP= Z |:(p H) X (t,‘+1 _ti) x3600:|

1000
S, P RSB G AR Py, F— R
Weo, ! Wo, A ) 4 AR i g ko) |

(e; +e;.,) 3600
E= X [2 X (i~ 1) X 1000}
K e, NPT AR ZE B A e, | R — RZE I HR
AT T Aa WIS oL ikt
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EREE =AY [ SR R Cd BRI B x b |- B e img/ke

AR R N il
2 BEEREENF ;‘;ﬂ —A— 20mg/kg
2.1 Cd X B R K IR s
Cd W BE/NT 5 mg/kg MBS RARRIK W & 0
=

AR RT 5 mg/kg I T 18 B 55 A Bk e < ([&]

1), Cd #BEE/NT 1 mg/kg P FEE SR 20 d 340 d Z 5

TE) O 1 e T RS0 d I A RR R S R BE AT, Cd R

B 5 me/ke I P 22 RS A2 75 bS5 % BT 0 0 w0 w0 w0 e
Cd HRIE KT 10 mey/ke B8 E 52 20 d 5 bk i85 G T Troatms o s£C/d

W AE R AZ B

Cd ¥ FE/NT 5 me/kg BT AR iy 1 X HRELAS [R]
JE Cd b BRI 22 F AN B8 Cd WK EE KT 5 mg/kg IRl
WRPESG R T AR R AR, 4 BERCREAE Cd Vi B 1y 4

E1 CdETEESERS
Fig. 1 Plant height of Iris germanica L. under different

Cd treatments
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KB WREAME S0 E R AR E  AWRREE Cd WA KI5 18 BT S RUB AT, Cd W EE 0.5 mg/kg
IS5 I RN B3, KT 10 mg/kg I BEART X IR, CdWRIE/NT 1 mg/kg S ESHER, /T 10
mg/ kg BFAEIHAE R | Hidh Cd W BE R 1 mg/ kg AP SR FIAEIH 3K B 5 AR, 0 B0 BRAE 11 d Fi1S d, Cd X
P 5 2 A ROIR B ) S i) 2 BV B2 A5 < Cd VR BE /T 5 mg/kg IS SE RN R, R T 10 mg/kg B I8 35 4100 1 72 [
SREAK(ELD,

F£1 CARETEESEMEKRKRE

Table 1 Growth of Iris germanica L. under different Cd treatments

e e T B
Cd (S)(rllcﬁ%ation "R N . IR ﬁi?;rﬁi *ﬁ%i%i } Bl F]j&fﬁng
/(mg/ke) Leaf area /(cm”) Tiller number biomass/g Root biomass/g Green stage/d stage/d
0 53.3+0.65ab 5.3+0.33a 16.9+0.7a 19.0+1.19a 258+1.76b 16+0.58b
0.5 63.1+1.72a 5.3+0.67a 16.8+1.23a 17.9+0.35a 266+0. 88a 21+0.88a
1 56.6x1.13a 5.0+0.58a 16.2+0.29ab 17.8+0.35a 269+1.33a 21+0.67a
5 59.2+3.95a 4.7+0.88a 15.4+0.30ab 16.8+0.43ab 255+2.17b 21+0.88a
10 46.2+6.20bc 3.7+0.33a 14.0+0.39b 14.9+0.29b 243+2.73c¢ 17+0.67b
20 37.7+1.30c¢ 3.7+0.33a 11.5+0. 66¢ 11.7£1.15¢ 238+1.45¢ 15+0.67b

R B N I AR 22 | RSB PR [N R R 225 .35 (P<0..05)

2.2 Cd X7 E R A FZE I 1 R2

Cd X785 8.00 F1 1800 HBRITAEA BRI A K (H AL T 28 [H F R 8..00—18 .00 Z [H] )15
AHE(E2) . CdREER 0.5 mg/kg BFEHE A 185 fif B[] (19 28 4k 5 56 BEAHE L {H 12.00—16 .00 [ 93565
BRI T X Cd WREER T 1 me/kg B, GG B RART0r HR H Bl 2 v B A3 KRG ; Cd ¥R B2 K T 10 mg/kg
IF, AR R EE Cd A B[R] A 3428 A it oA (R AR T A AR 3L

Cd FEAE T8 E & R 2 K I ZE MUK MG Cd W KRS BURIEAL, Cd REE/NT S me/kg B, 5
B FE 14.00 F A 25 3 R AR ML i 26 5 X BRAHGIT | 1400 J5 19 28 B8 R AKX 1] Cd W B KT 10 mg/kg B, A
[ B Cd A 42 ) 25 1 o 3 20 Ak it 2 A I (R T At b 3L

25 ¢
20 -

Transpiration rate/(mmol-m™2s™")

Bl AR

Net photosynthesis rate/ (umol-m™2s")

—— 0.5mg/kg

—&— Img/kg
4 —— Smg/kg
i —B— 10mg/kg
2 L —A— 20mg/kg
0 ! ! ! ! I 0 ! ! ! 1 I
8:00 10:00 12:00 14:00  16:00  18:00 8:00 10:00 12:00 14:00 16:00  18:00
I5f ] Time I} ] Time

2 CAAETEESEMNStaERMEABERATH

Fig.2 Diurnal changes of net photosynthesis and transpiration rates of Iris germanica L. under different Cd treatments

Co AR T8 e 15 R 18y B Pk T R v ) A R i, e ] 5 R Al R A AL 98 A5 A 25 0 1 1
TX(E2) . FrAWE Cd A FEE SRR K& B YRR TR, Cd HE/NT 1 mg/kg IF 281515
FH-S7 S50 Ji] il 25 SRl o A X B i 5 0 B 22 S A 35 ] AR Cd X8 L85 R OG5 i %
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JEsRE . BEE Cd W A3 7 &5 R 1) A 2SR N 2 i ARG, Cd W B2 R 20 mg/ kg B BN TG RV F H e [E) 4k
A ZE 5 S R A, T BR 1Y 80. 0% F1 77. 0% , AT U i e B Cd ol 4 [ 25 B2 ' £ R 28 1 ) 400 ) e
ARIT

K2 CAABETEESEMNESYMREL

Table 2 Changes of ecological benefits of Iris germanica L. under different Cd treatments

Cd HeE LR AT o AT I S A 1 R A 141 S X a3 2Ll B o7 TR
Cd concentration H ¥ [k P H e it H e H 21 H R il i H 18 &
/(mg/kg) /(pmol) Weo, /8 Wo, /g E /mol AT /°C Aa /(g/m®)
0 469.03+26. 40a 16.51£0.93a 12.00+0. 68a 61.03+2.25a 2.15£0.08a 1.10£0.04a
0.5 452.80+12.88ab  15.94%0.45ab 11.59+0.33ab 59.99+1.27a 2.11£0.05a 1.08+0.02a
1 430.49+7.75ab 15.15£0.27ab 11.02+0.20ab 58.46+2.43a 2.06+0.09a 1.05+0.04a
5 414.37+21.55bc  14.5920.76bc 10.61+0. 55bc 55.68+4.11ab 1.96=0. 14ab 1.00+0.08ab
10 378.90+8.17¢ 13.34£0.29¢ 9.70£0.21¢ 48.72+2.05b 1.7120.07be 0.88=0.04b
20 375.25+5.82¢ 13.21+0.20c 9.60+0. 15¢ 46.97+1.33b 1.65+0.05¢ 0.85=0.02b

R PEAE N M AR R 22 | RPN R [l NG PR R 22 5 .35 (P<0..05)

2.3 Cd X E[E 5 A AR Y 5200

Cd AbHE T 78 [ 35 R i 4R 28 i AR R 06 I X I, 4R R a/b FE K AL F X BR(E 25 5508 3%
S B 0 R TR IR (3R 3) . WA Cd VR EE RIS R, P 3 3 BB W IR AR, 2R 3R a/b AR R IE S K
e S A TR AT % A A 4t O B P 3 A T R O I R R T U R i e T R R BRI, Cd VR 0.5
mgy/ kg A 2R 15 3 I 5 I 0 7 5 0 BRI 5 Cd IR EETE 1 mg/kg—10 mg/kg Z [AIET, AN ) A B[] i 2 3
T MRS MBS AN O 22 RN 3 Cd YRR 5 mg/kg ISV 25 il 2 IR A AT VA PR 1 i
Prfein, Cd WRIE N 20 mg/kg B 2R R B e fIX, X BRAY 74. 0% ; GO IE P 5, SR BRI 3.2 A% s T ik
WS AT X

R3 CALETEEESEDSEEERNTL

Table 3 Physiological indexes of Iris germanica L. under different Cd treatments

CAWEE  Eaeb  WEEAR RSN AMMEE Ak Reivu A

Cd concentration  The chlorophyll ~ The chlorophyll ~ The root activity The permeability The water content Thireei)fline su;:rbjolliteflt
/(mg/kg) a’b content /(mg/g) /(pg-g™'+h™") of cell membrane /% content /( g/ /(o)
0 3.01+0.38a 2.00+0.02a 9.41+0.25a 0.15+0.03¢ 83.7+0.54a 144.4+3.53b  1788.4+160.93hc

0.5 2.91+0.40a 1.86+0. 04ab 9.23+0.52a 0.25+0.04b 83.0+0.48a 170.8+13.37b  2079.4+237.55b

1 2.77+0.06a 1.80+0. 16ab 8.10+0. 16b 0.26+0.01b 80.9+0.50a 209.2+5.58a  2549.1x44.85a

5 2.69+0.33a 1.78+0. 11ab 8.11+0.23b 0.27+0.03b 81.2+0.34a 213.1+8.89a  2716.4+47.53a

10 2.73+0.34a 1.62+0.32ab 7.70+0.07b 0.33+0.04b 78.6+6.01a 161.0+20.37b 2598.3+185.91a
20 2.43+0.31a 1.48+0.03b 7.40+0.2b 0.48+0.01a 77.7+3.5a 150.7+13.12b  1610.7+52.46¢

BN AR R 22, [R5 o S RN PR R 225 .35 (P<0.05)

2.4 Cd 7E7EE SRR N B R SR A 1 L

5 5 R AR AR R 1Y) Cd B RV A R i Cd Vi B B3 OB i T i, Cd R 3 AH R e AR R AR
S AR R s T b LA (R 4) o Cd WEREEH 20 mg/kg BHFEE S RIRN Cd LR ER K, 7 2. 122 mg/
Pk, FEE SRR R EIROX Cd EERBIIRT 1.0, M5 Cd MR K, 18 E S RAR R A B3y
X Cd 15 5 REIYBHRAR, s REGE AL,
3 g

AR E T M A 1 S #5 . AR B Cd X5 E S R AR KgAK, = vk Cd 14 7
&SRR, SRS IO E T4 R — 80" . Cd W3 ST i As o 40 i o9 06 1 0™ AE S8 bR =2 [0 1Y)
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A, T BB 1 A RS R AR DT B R A0 M 4 7 fof I M O DRI B B R MERRAIR (32 3)
HEMIXT A RS A% . Cd VRE/NT 5 mg/kg BB E S5 R A KR 5 X0 BEAHIE (&1 1,38 1), ] DL PR 508 |
T B D DR g I R A AT i M SR S R AP M B R R G T AR Cd I (£ 3) .
Ui B R AR T AV BR IS PR I Al s L R E B i AR Cd haa TR E & R A BEALAR A
FIERE Cd 5 Ca 524+, 5400 Ca PR MG PEDET RS W 40M0 022, Al Cd BE 571 0l IR 45 4, Wi IR AZ
L5431 DNase F1 RNase {1, fEA0ML 0032 BH ) A8 S5 RS W32 %t Cd e i BUBE AR TR], Cd R 13
9 20 mg/kg I HiL F 3553 IR 2R A= 0443 o X BR Y 68. 0% F1 61. 6% (2 1), A] UL Cd X7 [ %5 B M & 2k K
A E s By, Cd MREE/NT 1 mg/kg RHMEESREHHIER /T 10 mg/kg FIFERER (£ 1), 7] I
Cd AT DA—E R 4R B S R A oW i i, SR 0 SR DR Cd et T 200 B T P g o R i 35 4
) o )R R R T R 5 R A B e AEIE R A SRR AT BB Cd 5 5 R 2 A Y SR L R i gk
AT BB,

x4 CAEEESEFANREMIFHIER
Table 4 Accumulation and distribution of Cd in Iris germanica L.

Cd BURH

Cd R ZE &

e g A ZB Ace lator fac X
Cd e Cd concentration /( mg/kg) R AHL Aceumulator factor iz R Cd accumulation / ( wg/Fk)
Cd concentration pr b 1 Translocation b 10
/(mg/kg) o EB 4y JitES b 53 WR factor Ho 53 WR
Shoot Root Shoot Root Shoot Root
0 0.57+0.04f 0.71+0.02f 6.83+0.44a 8.55+0.25a 0.80+0.03a 9.62+1.02d 13.45+0.76d
0.5 2.59+0.06e 3.87+0.05e 5.19+0.12b 7.73+0. 10b 0.67+0.01b 43.79+4.11d 69.31+0.52d
1 4.93+0.11d 7.56+0.18d 4.93+0.11b 7.56+0. 18bc 0.65+0.06bc  79.86+3.19d 134.45+2.12d
5 20.98+0. 86¢ 35.22+0.86¢ 4.20+0.17¢ 7.04+0.17¢ 0.6+0.03cd  319.89+33.80c 591.21£29.15¢
10 27.78«1. 14b 64.10+0.59b 3.68+0. 11cd 6.41+0.06d 0.57+0.02de 404.42+1.79b 952.82+18.24b
20 63.22+0.38a  119.68+1.59a 3.16+0.02d 5.98+0.08d 0.53+0.0le  724.57+38.60a 1397.98+128. 14a

R PBAE N A AR R 22 | RIFVEEE s [l NG PR R 225 .35 (P<0..05)

A SRV S M ) 5 N T R S AR . AN Cd 38 T I 5 R O G RS R 25 I AR B
1%, 5 ST 22 B IR I 4 R B, LA R R R T BOU R | e U R R, 5 1 R 1 R AR 5 B
T R FER (R 2) . A Cd Wha T E S R A 2K iR DA AR SR AL oG
HORFNZEE MR RN, fEGEERM R 42 b FEHITERMNE, 43 o EEIITRREN L,
2R 3R a/b (EDBUR , UAE P XTCRER ARG R >, AR AR EE Cd XDOLA I fI 4 28 1 5 54, T i
2R 2R S EADCREA TR BEARSF AR LN R R E S Bt a d AR B A B2, e & ey &
BRI 2 1 )2 HDG Chla/b-Pro A3 PG RSz AN, IS Cd 0] 2 38 45 UM S Tl (St e R g il
JE it S~ 5 RPN IR A B I € 3 D50 U ) 1 3% 1 DT BELAH IS 38 0 5 2 G BB AR FH AR B AR 11 )5
PRUZ Cd W3 T GG A BB S IRt £ B 5 B E R IR | 380 PST I PSIL H 1% 388 R R AR ; [ b
A 3o SR AR R AR S R U ) LA B A5 3 2 AR R L 2, 3 AT BE S S BRI P 35 M S R R A D
. Cd B 20 mg/kg WFiRIAL B FIZE G B FRARAR BEARL (6 2) , AT WLy v BE Cd 3 203 i L K R A
EES RS IER

Cd RS BRI/ NEEZ Y APk £ 5 0 TR H 28 bR . A% Cd W 20 mg/kg I & R i [
GEAF Cd R BRI B, Ol 63.22 mg/kg( R 4) AR B REW bR . BEE Cd WREERYRY A E &
FEXT Cd 1B 4R RBGEWTRAR, JEDUR Cd 5 BRI A M2, & BRI T AR R FIRAE T S BUR R 3 J1 R A
(F3) AWHIxE Cd Wi, RSN Cd 73 Ak R AR >3 BRI A F 8 T R TR A R
1AV BT MRS A 2 3 1 — AR S 2 | ISR 2 Cd o 1 5 AR R 2R R A s 5
FIMIR I Z —, BEE Cd W B M3 K, R E S X Cd 1558 RECGZ WAL, Cd FEAE YR N 1 i B 2 1
ATPase ( adenosine triphosphate enzyme , ATP [} ) 55 ) F 8is i /7 20, B A Cd W& EE R K, ATPase T 1 KR40
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il 7 Cd AR R [ b s

FH LA b 43 B T . Cd Jilh3a B i) 7 4 5 R R AR A b BRI T OGRS RIS MR IR T AR AR e
A 7 [ 5 S 10 5 O A S A 5 ] 5 B IR R Cd ﬁiﬁ?ﬁé@ﬂﬁﬁ T HPEE/NT 5 mg/kg 1Y
Cd {59 HIEMIEE , IRHEE Cd AT DUE KR E & R A . fEESEX Cd MR RGeS — B H F 2
SRS B Cd W B3GR FE S X Cd 1Y & 4 R RO s %éﬂz@iﬁlﬁﬂfﬁ
Bg L JE 2k s I 22 B T E N T B VRS T RO RS Bl
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