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25 R R - (1D NaCl i 38 5B 5 & 8 B 40 M 4 I NO B9 2E B, H 100 mmol « L™ NaCl i & T 4H i 4 i NO 1% e 3 7=
AL FE 1 h R FEAE . NO PR X IR 2 £ . 2 )5 NO PR Pl T [ B 2 3 h A4 B i 7t - 7E 48 h 24 FF
TER Ko (2)AMIE NO 3558 T 40 5 40 i 49 5198 B W38 B8 J » B 150 pmol « L1 NO fE 4 i 3% 41 (SNP) 4b 2
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Abstract: As universal signaling properties, NO(nitric oxide) involves not only in plant growth and develop-

ment, but also in plant response to abiotic and biotic stress. Until now,its function of osmoregulation is un-
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known. The study,using NaCl as a stress factor and tobacco suspension cells as experimental material, we
investigated the effects of NO on osmoregulation of tobacco cells under NaCl stress. The results showed
that; (1)Endogenous NO of tobacco cells was induced by NaCl stress. During 100 mmol » ™' NaCl stress,
production of NO was rapidly induced in cultured cells in vivo ,and reached at the peak(with 2 times of the
control) in 1 h after the stress treatment ,then the production was deduced rapidly until 3 h,from then on,
the amount of NO was increased gradually and maintained at a high level until 48 h. (2) Exogenous NO sig-
nificantly enhanced osmotic stress tolerance ability of tobacco cells. 150 pmol « L™ NO donor sodium nitro-
prusside(SNP) significantly improved vitality and regrowth of the cells by 78. 6% and 63. 2% ,respective-
ly,lowered cell death by 48.5% ,when compared to that of non SNP treatments tress cells. Further study
indicated that SNP treatments led to relatively lower cell solute potential and higher water potential , which
was benefit for maintaining cell pressure potential under the stress. (3) Exogenous NO significantly im-
proved the synthesis and accumulation of proline in tobacco cells under NaCl stress. 150 pymol « L™' SNP
increased proline accumulation of the cells by 25. 9% due to effecting the activity of proline metabolic key
enzymes,including the activation of glutamate dehydrogenase (GDH), arginase and ornithine aminotrans-
ferase(OAT) ,and the inhibition of proline dehydrogenase(PDH). Meanwhile, SNP also had corresponding
effects on the expression of GDH,OAT and PDH genes. Our results suggest that NO involved in osmotic

adjustment of tobacco cells to enhance salty tolerance, in which NO regulated proline metabolism of the

cells was an important mechanism.

Key words: nitric oxide;osmoregulation;proline;tobacco suspension cells;osmotic tolerance

£ W X5 A W A0 M Y 0 5 ST R AR B AR
T AE A Ay s R ) SR A A A RS 2 R R
SR S5 2 R ) s 1Y s pT SR AR S 5 )R S 1R S
P RAS, 0 ABA U550 Il &R AR R B A s Rk
FE L KL B IR IG & F M 4R E (late
embryogenesis abundant, Lea)™* | 3% %6 %} 3% 1% W
3 A A 1875 5 0 BIL ) AR T A A T ok T R DI RE
— % AL & (nitric oxide, NO) gk &z —, E1EN
WYIES I Z2 5EMAERKKERE Y
AE A Ay 30 55 Jp 36 o o gk ARSI T AR 2SR
KK — R AL A & B (nitric oxide synthase,
NOS) ) DNA J7 51 {5 & (H A4 i NOS I8 k4%
FIESE L NO FER ) b i BF 55 BUA Ff 58 % (H X
AT ANATXS B 25 Tl A 2 DI RE A QT B

HINBOE 58 8] 3 o e B 1 2 & i ie 5 NO A
K Bl AR T R R BB B &R A
P NO BE 5 5 AL G 3G 0 /I 22 AH X 55 K i 0
Lea (1 LB 42 @ 2 % W H -ATP g %
PEHO L LR T AR i R 2 R AR CAPXD (&
e ik st 421k 40 i (GPXO il i 48 Ak S (CAT) Y
I DT 0820 P 8 (MDA 1 HL O, Fr i s 3
S BT AR AE W AR g (SOD) il i 4801k )
(POD) [ 1 1 » 8 /0 Big o 3k 420460 5 188 43 Jfe 1 Bk
(GsH) BRI R (AsA) & it ZZfif NaCl Xf # )N T
JUR AR AR A K i AR, R X s s R S AR 1
JE ] NO fE2 3 B o i Pt AL 2 g . {2 NO 2

7 BE L TF X0 AE ) 240 L ) 32 32 TS 7 A S e W k=
FEURYE . EARAE N B COR I 2] YR NO A 7™ A A
NOS {1 {5 NO 2 5 241 i 5 7 9 55 19 AL 5 28 A
TR,

TP AL B B W 3E 25 T &7 AR RS i3
PAT A G R R R S KRR A
BRI e A K B IB 3 R T ) T R S A
HR. CALKEWE NO 5HERICH A %, W
NO A G4 (SNP) 75 5 Il 2 B2 76 1 45 i) TR R
ST AT-ME g B 5-FR R & LB (A'-pyrroline-5-
carboxylate synthetase, P5CS) I ¥ #2 & i 3% ;
BEIES TRRMIE NO R & BB B ER .
URURERE Hh, NO i 2o 32 5 7 48 F1 4808 I b P5CS
15 M, B A il & 52 % %0 % (proline dehydrogenase,
PDH) i 775 4 2 52 m fiff 20 R 1 AL R0 5 7 NaCl i
T OB Il R 1 R & PDH W6 M2
Wi, M PSCS F1 5 44 R % % I (ornithine amin-
otransferase, OAT) 1% 11 52 Wi By &5 220, 8K
JERT T BB T NO 7% S il 28R B R AL 5 iF
FE FEAALEE P AE SNP X filfi & B2 AR & 42 v P5CS
A1 PDH WA~ B 152 |, 6= R E. AR
SRV s v S R ) v I R AR 52 5 A4 DG B iR Y 4 1
AWK E MR — R R . AR5
EH A &AM A B (glutamate dehydrogenase,
GDH) 1 P5CS ¥ #% 19 45 & MR i 42 I3 — 45 % A
R B A OAT W41 5 & MR ik 2. Ml &= i
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PDH Ji #5055k, T3 805 B Wb i 258 A
REFZH TS AU TAEW kT WA, |
I NO X i 2 R A 35 109 52 ) 2550 g B 9 4 ML ) 7 2
ARG .

AW 5T LA NaCl 2 38 5. xF NaCl fhig T~
NO 2 5 1) 40 5 20 i35 35 98 45 O T ge ALl it A7 T
W B NO BB 2 5% & MiE . NO 25 %
M) 4 B 11495 32 R 5 BE 1 A & NO X i 2 R B2 1
AL QA

1 AR T
1.1 #eiEsR

WHEL (Nicotiana tobacum 1. ) 57 40 M i) 55 5%
2 L2 B AED  r , E K 12 A I R RE R R B
BT MS B ge ik B ERR 4 J8 L e s b m
H AT I 4% 1 B PR 85 95 (25 °C L 110 r/min), 7 d
GRAL AR B35 4 d 40T T 5256,
.2 MRAbEE

FIH NaCl AR & 4% B 38 A . A NO B i)
SNP Fl NO ¥ :5 cPTIO(2-(4-carboxyphenyl)-4,
4,5, 5-tetra-methylimidazoline-1-oxyl-3-oxide) # ¥
AN NO B & & KR NaCl Xy 40 Jg 3% 71 . 40
MIAE T R AT AE 8 J1 3 /A B bR 10 52 i 2 i
SR 5 B B R W, LSNP Al cPTIO i 40 g 7%
T35 W R BE A E NO BRI A3 B R0 0 (8 vk
BE o Bk 3 AR AR DU X T R RN, R AL #E
20 H %) DN 5 55 A AT AT 24 it 1 355 55 0 i 0 (B 2
Foo #4E 7 d i ae Qa1 dkA0E R R 4 d 36 m A
Ji %5 5, NaCl 38 i (8] 8y 48 b, 20 284S [ v
A NaCl(60,80,100,120,140 mmol « L™ ") 4t 3 48
h, & ¥ 100 mmol « L™ NaCl 43 T 40 i i F ik 3
ARG bR 2 R X R 50%0 . AH 24 T < 2F BUEE )
w7 B A NaCl 9 B 38 ¥& B2 2 100 mmol -
Lot FEi 38 45 1 8 A W) 9 B2 /Y SNP (0, 50,
100,150,200,300 pmol « L™ ")l cPTIO(0,20,40,
60,80, 100 pmol « L™") XF 41 L ¥ J7 45 5% M, 150
pmol « L") SNP Be i 241 Mi 1% J7 13 2R 47 K &
80 pmol « L' ¢PTIO REFE A B 150 pmol « L™
SNP X 20 M 35 3 19 52 i, P AE S 28 52 56 P i E
SNP i ¥ & 4 150 pmol « L1, cPTIO () fif F
e 9 80 pmol « L1,

J& 2 e 4k 3 A 40 45 X B/ NaCl b # L SNP 4k
Ff \NaCl+ SNP &b 3, NaCl+ SNP + cPTIO Ak 3 4t
528, ALFRJ5IEN 1 B R SR T A NaCl #£ 17

=R W

= ol

BiE Wi AL B SNP Fl cPTIO T 3% i 38 40 B Hij
15 min fiT A 7 55 77 3 o [a] I [ X BRAE ot ob i ACAH
SR FR BN T R AR . AR A AL B R AN [ B
[F1) 5P B T 5 R A0 AT S B T R R T
1.3 MEEBIRRAE

1.3.1 A NOESE MWHEIHZ 100 mmol «
L ' NaCl it 0~48 h J5,2: 88 Planchet Z27
R NO %654 DAF-2 DA (fluoro-phore 4,5-
diaminofluorescein-2 diacetate) , LI & Vitecek 2%
(9 7 9 R S A T R AL (Griess) U2 41 NO
o

(DR KFE YLD BT AIEo. 1 g 5 10
pmol « L' DAF-2 DA JR# 15 min J5 , T2 65008
Y6 JE T (RF-5300PC; Shimadzu, Kyoto, Japan) | il
FE DGR EE » LA DAF-2 DA GLRL Y 48 i A i 1Y
YEOUIR AR N5 S8 W BR 3 A M 9Ot AR
RN NO &3,

() FRAE BB Vitecek 1 7755 A il
BEE I R A N B SR AT NOL AU 40 i &
TEE SR =AM AR IE A <L 40 mL » min ' AR
HENE —AE, 5 H AR Griess 1550 /b R 2
SR HNO, S0 4% 22038 1o 26 20m A Ak 7 CrO,
F BB K L SR B i NO B2 38 4 L NO, . NO,
TR 2505 A U I Bl b 1Y Griess 320550 W e, U
FE S AN Y Griess 309 W 6 FE ODs,, B L AR
PEIAER NO, 5 il ZHH R NO & i, by ik
AT 38 i T 8T A9 Griess I JEAT 220 5E .

1.3.2 HpEmEEpBEED #HdEZR 100
mmol « L™' NaCl Jpif & SNP FfiI cPTIO T 4t F J5
NaCl Jpif 48 h B 48 B 48 L 75 77 . FE T2 2 F0 75 4= fig
JIARFE LI B 3 e 68 0 . Fovb, 40 M 3% 1 il
£ S M Steponkus ZPI R H TTC(2, 3, 5-
Tri-phenyltetrazolium chloride) %% € M % ; 4 ig 7€
T-# %M Yamamoto ZP 71 % F Evan’s 4L fd
D72 5 20 0 75 A= A€ 77 2R A Ishikawa 2801 (1) J7 i
VEE A, o ie 4k 1A% 40 i ] MS 1A B 7% BRI Uk 5
W T MS RS FR3 FAERK KRR 7 d G CEH
PR s, ARG ) SR TR M AERR ) 3 AR
i s 26 38 7R S R BRFE I A 3 L.

1.3.3 kB .EEBMENRE  HHAKH
(w,) & S K #3) 2 { (Psypro Dew Point Micro-
volt-meter, Wescor, USA) il 52 , W 4 4b ¥ )5 1Y 5 &
20 R B T AR T E (C-52, Wescor, USA) , “E4i7 30
min J5EBOCREE . AR B &S (v B #EN
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(FM-9), b BERL R 27, b D I i . I 4R Ak 1S 1)
B A BB S B0 I IS E B s . HETE
N @HOHARX O, =0+, ITHGH.

1.3.4 WEBRESMEEE MRS = S
PR 2R FH 43 016 006 BE ke 0 5 G v B oA R 2 1 Y
7 4 B8 Bates 555 1) Jr ik . GDH 35 #: 0 a 4 ]
Robinson 20 {77 12, P5CS 1% P € % A Garcia-
Rios %59 1y 7 v, K &0 IR B 19 16 M W 2 e B
Alabadi ZEPV 7w . 6 F OAT, g B4 Lutts
SEUOT O vk L HOVE M 0 #i Charest 4857 9 7 i
PDH 1 7 I & #% Sanchez %5 1 )5 i . Hoh i
T (1) 8 1 S5 0 5 4 3] Bradford ™ (9 7 3%
1.3.5 RT-PCR 4 J i 7l £ 5.0 13 3 7 40 0 4
RNA #£H( (TRIZOL, Invitrogen) fil RT-PCR (PCR
Kit(AMV) Ver. 3.0, TaKaRa), PCR &)¥ N : &%
94 °C 5 min,. % 94 ‘C 30 s,50 ‘C(GDH)[54 C
(OAT),52 C(PDH),55 C(ACTIN)] 30 5,72 C
1 min, ¥ 30 k. 2Z2J5 72 C 5 min £ T 15
C. PCR =¥ 35t g W B i v Uk 5 2%l 52 B2 T
Quantity One X 4 (Bio-Rad) 43 ¥, 40 #H X 5k &
(ratio of band intensity, RBI) Jy GDH.,OAT i
PDH 5 ACTIN W ILfE. 5198 1.

2 AR5

2.1 NaCl BHEXTEEHME A NO =AM

J TUESE NaCl ria 2 %A NO 2 5., iK
535 3 0 9 56 vk A ek B Ak T A T T A I Y
NO =GB, B 1 P28t M NO & &35 i
7~ - NaCl Jppie B85 3 40 50 40 L P9 NO () Pk 7= A=
FHEAE 3 h WA — BB AR 7E 1 h g {E AL NO
9 S5 BE (I 1, AD R £ (I8 1, B) 43 331 2 Xof BE 1Y
1.9 1 2.5 % 76 NaCl 38 2544 T .3 h 54 ig NO
PR B TE, H ] 48 h B 4EERTE — R K
S T BN TG B AR Ak L T O, NaCLFh 8 5 5 T

*1 EERFASINES

Table 1 Genes and the primers used in RT-PCR
EH 51 ¥ 51 T RN
Gene Primer Transcript
. 5 TGAATGCCTTAGCACAGC-3' ,
GDH 5 GCAACAATCTTCCCACCT 3’ 463 bp

. 5"AGGCTCAAACGCTCACTC 3’ ..

OAT 5" CAAGGGCAACAGCATCTC-3' 336 bp
5 TTTTACGGCGTTCCTACC3!
PDH 5/ 1TCCCATCTCAGCAAATCAC-3' 132 bp
5 CGATTGAACACGGCATAG-3' )
ACTIN 51 A CCTCAGGACAGCGGAAC-3' 524 bp

JH ZC A0 A N I NO /77 A4
2.2 SNP Xt (E & 40 B fif 35 3 B8 B8 1 RO %2 1
NaCl 4 r 30 58 B & M AN [7) e B2 NaCl X 4
2 P 2 BT L A P T 3R RN 4 MY T AR R D Y
EEER. WK 2,A B/R,60~140 mmol « L'
NaCl b A0 5 40 48 h J5 , B NaCl ¥ B i 3
T 4 s oy (LA TTC 3k i g 36750 F4H il 15 4= RE
JIB AR A AE TR B W - F . 7E 100 mmol »
L' NaCl 4b 3R, 3R 3 A4~ Az 3R A5 1 (H 35 24 %t
HEF) 50%,100 mmol « L™ NaCl 424 T2} 5 5E 7
B R AE AR, B, 2SRl
FH100 mmol « L' iy NaCIfE K 38 58 B , fF 52 SNP
—o- X[ f{ CK -2 100 mmol » L™' NaCl
r 18

st
6

NN W W
~ 0 N
T

0.0 0.5 1.0 1.5 2.0 2.5 3.0

[
(=]
T

¢ s JiE
Fluorescence/A.U.
>

[
[\
T

~OI 6 12 18 24 30 36 42 48

I L
1

1.4}
< 12}
1.0F
T 2.8F 08}
on
« 241 O06F
I 5 | 04l

(I) é 1I2 1I8 2I4 3I0 3IG 4IZ 4I8
Ak PR I ]
Time of treatment/h
K 1 100 mmol « L™ NaCl JJpi81 55119
AR NO 7 A 19 3 542 Ak
AL PRI, NO S5 R 5 DAF-2 DA i ik B2k
10 pmol « L1, i3k B8 0~3 h 2GR BE 14k 5
B BB R AL R R L 8 Sk R 0~6 h g NO 51
AL s T P BB AR TR I AR 2% 0 =>65 T )
Fig. 1 Time courses of NO in tobacco cultured
cells induced by 100 mmol « ™! NaCl stress
A. The change of NO measured by 10 pmol » L~! NO sensitive
detector DAF-2 DA, and the arrow shows the change within 0 to
3 h;B. The change of NO detected by modified Griess method,
and the arrow shows the change within 0 to 6 h. Each bar
represents means= SE of at least six measurements

in two independent experiments; The same as below
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cPTIO K HAZ G 4 F & (& 2, B~D) . 78t
R E R .50~200 pmol « L' NO fit{& SNP ¥ fE
2 B v A R A Y 48 M I, 9 LA 150 pmol -
L' SNP ®UREAF IR & & T HRLI A 2,.B);
LS S 240 M3 g R AR BE T 4 B Ee R BRI R
78.6% 1 63. 2% . 4 Ml BE T R AL 48. 5% (& 2,
D) ;80 pmol »« L™ ¢PTIO #g & & 1M Bk SNP 198N
(K 2,0 . ffi 150 pmol « L' SNP i &b £ ) 20 i 15
T3 PHERE S A ZE TS B 5 X I E B 3 2 5 (F
2,D), BT LB 7R JE 2S5 rh, SNP Ay £ H]
VR R 150 pmol « L, cPTIO [y {d Fi ¥ B H
FEHN 80 pmol « L', SEEGEIR B IR AN NO %
P 1 TSR 40 ) 48 L L 40 P R
FEARAN M AE T %, 3X R AP IR NO A Bl T4 & i 5
20 00 1) TS 32 37 W 161 R
-0-TTCi& Jii 77 TTC reduction

100 oI B 4L T & Cell death
—— 41 71 2E fiE J Cell regrowth

AR 23 B
Relative percentage/%

60 80 100 120 140
NaClk J
Concentration of NaCl/(mmol * L™")

1001

C g 2 a p
75+ b

50¢r

251

AIAFTTCIE J5 7
Relative TTC reduction/%

20 40 60 80 100
cPTIOW %
Concentration of cPTIO/( 1 mol « L™

0 0

2.3 SNP 3t ZHREZE AT IR0

TR B 37 B ) R R 20 B A A T Y
3SAHEBATAEIR N TIESE NO J& 7 52 i 45 5 41
JH B2 32 R TS RE T FRATTAT 150 pmol « L1 SNP i
A0 AN 1 7K H B 3 ORI s ) B AT I E L 5 2R
Bl 3 ffr7s. AEIE# B 9% & F 7. 150 pmol « L
SNP ih P AE s X5 2240 i (1) 7K 132 3B SRR 1M R
FIAIE A 2 F5 R AR, 4b BT A 5 40 K $(RP
0.939 ) FBBH(R? Jy 0. 944 3) A5k 2 B B IF
I, 5 (R 0. 221 2) 9745 4k IC BH i #H 3¢
PECE 3, A~C), XU HIAMIE NO BE 52 i 48 = 41 i
FBEM . 78 100 mmol « L' NaCl 38 T, 4i
JL7K B 35 3 R e g $5 2 o T 3 TR 1) S K 3B
FAR 1M 150 pmol « L1 SNP il 4b 35 i) 24 s 78 i 380
12 h DU e NaClJPr 38 4 fl 2 35 3G T8 K0 BE i R

—
(=3
(=]

=

be

A TTCIE R
Relative TTC reduction/%
W
(e

0 50 100 150 200 300
SNP# i
Concentration of SNP/( 1 mol * L")
O TTCi Jit 73 TTC reduction

M 41 %L 13 Cell death

100 ¢ W 40 i 752 B8 7 Cell regrowth

[}
28750 D
E g 501
~ *
22 25f

<

S, . .

I Il il
Ak ¥
Treatment

B 2 SNP 1 cPTIO Fi4b BiXF 100 mmol « L™" NaCl i 48 h Ji5 X & 40 i 7 56 T S A 75 A= B8 01 1952 il
AHXTE 43 3 25 Ah FRAE 5 0 BRAE & 00 B 4 L L A0 RRYE D) DL TTC 3 R J) 7R 5 A R [V NaCl AR B R [A) vk B2 SNP
AL C. AR JE cPTIO il 150 pmol « L= SNP b3, 0" 7% J6 SNP 4R 2 (100 mmol « L™ NaCl 8l g5
D. 150 pmol « L™! SNP £ 80 pmol « L' ¢PTIO 43 : T . NaCl; Il . NaCl+SNP; Il . NaCl+SNP+cPTIO,

* BN [ 7 B R YR s AR B X A b 2% R B 3 (P<C0. 05)

Fig. 2 Effects of SNP and cPTIO pretreatment on the vitality.death and regrowth of

tobacco cells under 100 mmol « L.-! NaCl stress for 48 h

Relative percentage was the ratio of values of treatment sample to control sample(the value as 100%). The vitality of cells showed

as TTC(2,3,5-Triphenyltetrazolium chloride) reduction; A. Effects of NaCl;B. Effects of NO donor sodium nitroprusside(SNP) ;

C. Effects of NO scavenging agent cPTIO(2-(4-carboxyphenyl)-4,4,5,5-tetra-methylimidazoline-1-oxyl-3-oxide) in 150

pmol + L' SNP treatment cells,0' means treatment without SNP(100 mmol « L™! NaCl only) ; D. Effects of 150 ymol « L~! SNP
and 80 pmol « L™! ¢PTIO: [ . NaCl; [[ . NaCl+SNP; [[[. NaCl+SNP—+cPTIO; % or different letters indicate

significant difference between treatments and the control(P<Z0. 05)
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-o- X i CK
-+ 150 pmol * L' SNP

7K A
Water potential( v )

BB
Solute potential( v )

JK 3 34

Pressure potential( v )
/Mp
(=
W :
s

= . . . i
% -

8 16 24 32 40 48
Ak B I i)

Time of treatment/h

—-o- X CK  -o-NaCl

-2~ NaCl+SNP ——-NaCl+SNP+cPTIO

IK A

Water potential( v )

BB
Solute potential( v )

i 77 34
Pressure potential( v )
/Mpa

0 12 24 36 48
Jitp 3 1 [
Time of stress/h

3 150 pmol « L' SNP il 80 pmol « L1 ¢PTIO X 4 25 4fl ffd K 3 .38 375 3 AR J3 319 5% i
A~C. IE% 3 ;D~F. 100 mmol « L' NaCl il

Fig. 3

Effects of 150 pmol « L™" SNP and 80 pmol » L™' ¢PTIO pretreatments on water potential,

solute potential and pressure potential of tobacco cultured cells

Water potential(¥,,, A and D) ,solute potential (¥,.B and E) and pressure potential(¥,,C and F) of tobacco cultured

cells under normal culture condition(left part of the figure) and 100 mmol « L.=! NaCl stress(right part of the figure)

I, HEGE T KB4 BRAR, 1 ) 34545 21 T £ 47 s SNP 5% 1)
A 20 2 3% RV A R BE 4 80 pmol « Lo cP-
TIO J4BR (B 3, D~F), I FL I, 4hJE NO fE 2
o R R 0 R R e R BB B T RE T
2.4 SNP x40 ffl il SER TR R WIS i

IF 2 R 2 T L (W B B PR T T, 3L T SNP BERE
M K 4 1495 3 R Y, 3R AT R P I 2R o
FITIE . Z5HR IR E# B 55 44 7,150 pmol -
L' SNP i i 8 55 240 i 12 33 35019 R AIK 5 36 P B 22 7R
WP BN &2 IEAH OC (R® 24 0,980 3) (B 4, A), 1F
NaCl il F 2150 pmol « L' SNP i 4 Bl it 1 35 42
e 00 A A R PR R L 48 h AR 45 SNP 4 B
) NaCl Jir 38 20 g w5 25, 9% . cPTIO fE M B
SNP X 24t Jifd fif 22 12 B 2R 1 B s s i (&1 4, B) . LA |
ZERPIHA L 150 pmol « L' SNP Fi4b Bl i S T 4 25
200 Pl R A A 2R 3k R AT 3B 1B A R AR 4 1)
AHOG o RIVHE i o i 22 R 1) AR RO NO 2 5 | = 40
JfL35 33 U8 Y IR AR

2.5 SNPHRERRIGXEREENZMm

I 2R A 32 42 T 5 4> QB . B) GDH ., P5CS,
K & W . OAT f PDH™Y | St F 28 & e & ik 72
g A 4 (GDH f P5CS) L 78 NaCl st F
GDH & PE P - F4. 9 h 3k 2 08 s SNP i 4k 34 fig
AR GDH {1, 9 h i85 R 2 SNP 4b #1152
36 40 L 5 20. 5% ;cPTIO % SNP i $ % GDH 3%
PEA 40 H M (| 5. A). A . NaCl i 36 42 (i
P5CS & M 03 . {H SNP 1 cPTIO i b 3 X} H 1%
PEWEA B (P>0.05) (& 5.B), X T 5 %K
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