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Effect of cadmium on antioxidative capability and phytohormone level in tobacco

roots

YUAN Zuli', WU Zhonghong'
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Abstract; Cadmium ( Cd) is one of major environmental pollutants mainly emanating from mining, industrial trash,
anthropogenic activity and use of agro-chemicals. Even in trace concentrations, Cd can cause serious problems to all
organisms. In most plant species, Cd accumulated in the roots and was mainly retained in insoluble and soluble forms. Cd
inhibited root growth, damaged root hair and root tips by modifying lipid composition of root plasma membrane, increasing
the levels of lipid peroxidation. However, it is still unclear about the effect of Cd on the changes in superoxide anions and
phytohormone levels, antioxidative capability of CAT, APX and GR in tobacco ( Nicotiana tabacum L. ) roots.

In the present study, the contents of superoxide anions, soluble proteins, phytohormones, the levels of antioxidative
capability and lipid peroxidation in roots were determined. Tobacco seedlings with six leaves and same height were
cultivated hydroponically in pots containing Hoagland’s nutrient solution. After 15d Cd ( NO, ), was added to nutrient
solution at 0, 25, and 50 mg/L ( calculated as Cd). Each treatment was replicated three times. The seedlings were aerated
3 h everyday.

Root tip segments (3 cm) were used to determine the content of Cd 0. 1g dried root samples were ground and the
powder was digested with a mixture of HNO, + HCI + HCIO, 3:2:1.5). Samples were evaporated to dry on a plank heated
by electricity at 300°C. The elements were extracted with 10% HCIl. The samples were put in inductively coupled plasma to
determine content of Cd.

The content of superoxide anions was assayed according to the method of colorimetry; The content of soluble protein
and the activity of GR and APX was determined with UV spectrophotometer; The activity of SOD was determined according

to the method of nitroblue tetrazolium; The activity of CAT was determined according to visible spectrophotometry; The
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content of MDA was determined according to the method of thiobarbituric acid reaction; The activity of POD was determined
according to colorimetry; The level of phytohormones was assayed according to the enzyme-linked immunosorbent assay.
The results showed that the content of superoxide anions increased with the concentration of Cd. The content of soluble
protein increased at Smg/L of Cd, but decreased at higher Cd concentration. Activities of SOD, CAT and APX increased at
Smg/L Cd, but decreased at higher Cd concentration. Activities of POD and GR increased at the 5 —25mg/L range of Cd,
then decreased at 50 mg/L of Cd, but was still higher than the control. The content of MDA increased with concentration of
Cd. Activity of TAA oxidase increased at Smg/L of Cd, but decreased with the increase of Cd concentration. The content of
TAA and GA at Smg/L of Cd, but decreased at higher Cd concentrations. With Cd concentration increasing, the content of
ABA gradually increased, while the content of ZR sharply decreased. This study will help us to further understand Cd

toxicity to tobacco roots.
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tobacco roots PE] A ) B i 8 22 Rk B 5% . 3EKF

P P R S B R 22 SR IR B 5% BE KT
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TR, MR NS 2 25me/ L I, MIEEAR P GA, S B R T X 15. 6% ; 4RI BEHE 2 S0mg/L i, M HEAR
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YEFFHEMR, P2 A TE A B T 15 BR R MIEBRBE 1B, 8 15 PR 2™ A FE BR 1 sh A g T, 5| 2 v 1
AR E A, T4 RE S WU BLA AP B LR AE ™) o SOD ZEME M 1Ak 14 12 1% Bk 16
SRR R , TR R AR S AL AR XTS5 9 HL O, ; T4 B — 5 Th v 3@ o i S8 AL S 43 ff H, 0, , 55— J7 T
CAT A A H,O0, 8 fb&FAE E WY, B TA T3 —25 7= S AL S SR OH - |, i 2 A8 L TC 3 M W iR
5% =, i1t POD 418 H,0,%%4k>% H,0 F1 0, ;55 /4, i@ PR ML BR ( ASA) -4 bt H K (GSH) fE3 R 4e4s H, 0,18 5
1 H,0, ZRERERIEEEME HENEZERR, T EREREEES0E S ™ A JE BT SR K40 N
TR A i B AL PE . 7EPUSR I BR-S B H BK R G b, APX LA ASA 4K H, 0,38 7l
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HRK(GSH) , M4 40 M1 52 5 W B GSH i A A5 2804 JR—S—S fit e —SH & & b 45 ke ™, GSH
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Z S FPU AR GAH B AN T AH AR DR A B R R

MHEAR T B A 7 & BRECE R R WA &, BB TX R ZERUKE R Sme/L i}, S0D
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7, IR BB A AOE RIS R A AL R S, T —E TR EIIR T 1S PR R 15 , {E B 25 40 T P 34
KGR S, 813 THAIRE S IR, TTREMH T BRI R, 2R S BUBRLCE , T 1 UBE MM . X SR
R A — B, APX G R BUETHE %y, TThE S5 ASA /N RN A 5, Okmanen 2 A
KB APX iEHES ASA SE—3. MIEERME T, ASA A B RM%SHREMER, SEE R R N 25
A7 TR TR . (EARYR BT — s SR, ASA YR B T [, APX & PR . GR G & T Xt 18, R
T RE S I BE SR e s T LR s

R BE SR A B, T 1 2 B B, i e R EE AR e B, FT AR EE AR B AU R R, X5 John I
Dinakar f%5 58— *' , Rumaih ZBFME FIA CA, AT INEARSE™ . AP+, THEHEEAR
SEY CAHZEH—B,

3.2 GRME X E AR i AL R e

MDA & 82 % BB i AL AR IR 58 10— MEFR . MDA T3 52 7 A 3L 45 & 0ok 3 R IR, X
SR EE S YT REE R AL R S S T HA B . AR 4 R K, MDA 5 B 40U B3 hn i
FHES , MDA & BB IR AR S PR A E R MIE . X5 Dixit™ WA —2K.

3.3 GRa xR TR R S B

TAA S ALEHE YEESRYR BT Sme/L i F [, {H BE 2% 58 Yk B 1O 7H s T R4 5 TAA &5 BEFE4R MR BE Smg/L i B
7+, [HEEE TAA FALBEHE KT, JAA S BBH T, X5 Parmar™ WBFST 2R3, 1AA S fLEER—F
FET R P9 A K KT (O, TAA FE5E T TAA FALEG T A%, TAA S AL EEE S IR 5 TAA /K7 AT 2 i
Yk K EEDY, IAA SERESHAMBZAFEER AR IAA EEHEEA R, JAA SERD, AK
SZA ] R AR R

AT ABA A ISR I EHIER, SITARPIRGR - . KEMREREVES
J& BRSO A 1, T REJRUR 23 T A Ik ) ABA &, IRl ABA — R UML) A KA R , TR
RS2 ABA A RN 2 — , TIX M A B RAR R E &R BB A . MWk ABA W R 5H
WM R L AE 7R B B3 IE AR . ABA T 5 Bk 0 R 0 B R A B SR 3 4, ok — 2B o A A R L 4R
e,

GA, & BTESRRE RN Smg/L B EFH, X SRR EERT IAA S ALERE AR —2, 8 GAE I TAA &
PLBHE VT3  TAA ZKF. GA, 3R AT TAA & AT AN 22, F- Ik TAA psREE RIS Jy il B A, (H b 4R vk
BERIE N, GA, & B TR, BT LA TAA & B WE R,

ZR S EIERME TR, R AT R RIS T ZR AR RIS . ZR B AT R A
A1), Thomas A J 4 kit 7] 1 A, MT-12 mRNA #% 557K ¥ 53 98/> , MT-12 mRNA #535% /K- 7] fE E #2 1H ZR
¥, BRI B ZR PR R A S TR
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