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Effects of Tomato Leaf Aqueous Extract Against Oxidative Stress Induced by Acute Inflammatory
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[ Abstract | Objective; This research was aimed to study effects of tomato leaf aqueous extract (TLAE)
against oxidative stress induced by acute inflammatory. Method: Fifty SD rats were randomly divided into control
group , model group and three TLAE treated groups of different dose (3.19, 1.59, 0.80 g -kg '+d~'). The TLAE
was orally given once a day within 10 days. Acute inflammation was induced by intraperitoneal injection of
lipopolysaccharide (4 mg -kg ') after the end of gavage administration. The levels of CuZn-superoxide dismutase
(CuZn-SOD) , glutathione peroxidase 1 ( GSH-Px-1) , interleukin-6 (IL-6) and tumor necrosis factor a« ( TNF-a)
in serum were measured by enzyme-linked immunosorbent assay ( ELISA). Gene expressions of CuZn-SOD and
GSH-Px-1 in peripheral blood leucocyte were detected by reverse transcription-polymerase chain reaction ( RT-
PCR). Result: TLAE at 3.19, 1.59 g -kg '-d "' enhanced either the gene expressions of CuZn-SOD, GSH-Px-1
or the levels of them in serum. Furthermore, the decreased levels of TNF-a and IL-6 in serum were detected.
Conclusion; The orally given TLAE can markedly restrain the oxidative stress companied with the LPS-induced
acute inflammatory.
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gene expression
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A R -6 (1L-6) , IIgg NBE I F-o( TNF-o) 55 2 Fif
RAEA R 2 R B AR A A5 E
FEAE R 2R SE Y n] S BOE 2 094 A o BR 0 Rk,
A N AL S AR AL T R Al afE — 20 Ak, W 3 R 5
W HAH BAR S A G PEDE PR . PRt R 2 AR N AR AR -
S0 IR Al E TG 28 1k O MR 2R, TT BB R LPS AH G
SR IEIR YT I SR

e it Ryt Bk 22 A A AR AE W) 7 6 Ak
A B A 1SS R IR X AR AR W B &R S8R
SEMRIEAE A R, 012550 1 45 R s it K e
WEHR I A A R RS 2 R R
XF A AT PTG PRI R WL, T K SR B
AR A LPS AH G Sk RAE AR R, T H T
IR IR AR 48 P 200 6 DXL AR T 8 R T R A A 22 300
SR, 25 AT 7K B2 2 75 BE S M ] LPS AHOC 2Pk R AE
o BHL o0 R %) AR 7 SR T R D SCRR R . AR A
gt LA LPS 755 2PE RE K BRUCA BIFE AT 42, W52 3 it i
JKER P X6T 11 4 A A e A AR ) B 4K T ( CuZn-SOD) ) A1
A e H R ARG 1 (GSH-Px-1) 15210, ) 26 1F Al
Tt i 7K S T 2 A A A I B 1 VR T
1w
1.1 Zh%¥)  SPF Zf@FEHEYE SD KL 50 H, K&
220 ~240 g, It H 1 5 2K 8 SOk LI S YA IR A
A, A IES SCXK (1) 2009-0004
1.2 25 5 B )
RV T VG A A AR B B DR B T A SR
AR B . TR RS S KR R AR 3 RS
RN (B 1 mL ALY T AR 25 3.226 g) , %%
Mo et 2z g (de stk 2= i 5 A |, s 2 6%
(LPS, 3% [# Sigma 2% ], Ifil 7§ #! 055: B5, it =
1.2880) , CuZn-SOD,GSH-Px-1, TNF-, IL-6 [ ELISA
A& (¥ R 3EE R&D A H]) . RNAprep Pure 35 5
A/ 405 S RNA 32 BUR 7 &, TIANScript ¢DNA 45
—5E 4 AR F £ ,2 x Tag Plus PCR MasterMix ( #2474t
HORRAEAA R, B B3R S5 (h B
TARE ) o
F1 SIWER . G HEEYKE GRIGRE

25 n i Lycopersicon esculentum

1.3 {Y#% Multiskan MK3 % fifi 54X ( 2% [ Thermo
Fisher Scientific /%] ) , T-gradient Thermoblock %I £f
B PCR X ( 72 [E Biometra 2 &) ) , PowerPac Basic %I
HL KA, Mini Sub Cell GT B /K -y ik i, T-2A 7 ¢
JBE B AG S A (459 24 5% [ Bio-Rad A7) .

2 Ak

2.1 SWmm ey Rbp A RE S 50 HRR
03 0 1E H 2 BB A A3 it K A2 B (TLAE )
o AR K4 (3.19 g-kg ' -d ™', TLAE-H; 1. 59
g-kg '+d™" ,TLAE-M;0.80 g-kg ' -d ', TLAE-L) ",
B 10 H 1y g 4525 0 42555 10 KX ,ip LPS(4 mg-
ke ™) L A MERAE S MRS 12 hJF LR %
40 mg- kg ip BRI, T bk SE R B, o
1 mLjn AZL 20 i 22 f# 3 mL iR %), # 5 min 4 C
B0 (10 000 remin™", 1 min) , WO 5 40 0, % A7
F -70 CHLHLHUE RNA #E17 RT-PCR Z HI; H4x
IfiL % 28 3 30 min J5 F 4 C .0 (4 000 remin ™',
5 min) ZRAF ML , 732 R AF T =70 °C T T4 I 1L v
CuZn-SOD,GSH-Px-1 ,TNF-a,IL-6,

2.2 L7 CuZn-SOD, GSH-Px-1, TNF-a, IL-6 7K °f-
ELISA f&l  % A CuZn-SOD, GSH-Px-1 #1 TNF-a,
IL-6 () ELISA A6 700 &, 7™ 4% 4% 0] & ud 45
#:1E. LA Expert Curve 1.3.8 i &8l & 8 MF 3545
HEMZ A B 7 AR, 0 5 T H A R

2.3 KA CuZn-SOD, GSH-Px-1 % K & ik
1% 18 RNAprep Pure B 3% 40 i/ 20 # AL RNA 32 B
A G U0 A5 4R 2D IR, 42 B 40 B RNA, LU
RNA 5 # # , OligodT & 5| #) & i c¢DNA, CuZn-
SOD,GSH-Px-1 #£ [H 1 N & B-actin 3£ K PCR ) 5]
Wy s) P8 A OB KR AR 1, &> PCR
SR RN AT :2 x Tag Plus PCR Master Mix 25
wl, EFUEsI 945 2 wl,cDNA 2 pL,ddH,0 19 ulL,
PCR [V 254 194 C AP 5 min, 94 CAEE 45 s,
Bk 45 5,72 CHEAH 1 min, S3E 30 DMEFF,72 CH
ZSEAR10 min PCR S W 4500, BCH /Y 5 5 4 2 0k
A8 W45 5 pL iR ST, ERET 1% 3518 b B e ik

Table 1 Primer sequences, amplification products and annealing temperature

_ 314 5" UK R
e

i Fi /bp /C
CuZn-SOD GGCTTCTGTCGTCTCCTTGC CTTTCTTCATTTCCACCTTTGC 472 56
GSH-Px-1 GGCACAGTCCACCGTGTATG TCCGCAGGAAGGTAAAGAGC 359 58
B-actin CACCCGCGAGTACAACCTTC CCCATACCCACCATCACACC 207 60. 4
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FT7KFHLIK (5 Veem ™' x 60 min) | 5 5 B AZ 53 BT X
e 5 R 5 N S5 R 400 K 8 W T
{E,7EA CuZn-SOD, GSH-Px-1 FEH i AH X ik it o
2.4 it AR ERILL v 25 R,
LA SPSS 13. 0 Gi it 84k i 17 2 A I B 5 b i, oy 2
FEVEBCE R B 2R 07 22 43 B LSD K 3, T 25 8 5%
B8 % ) Kruskal Wallis B A&, LI P <0.05 K
ZRAGIFRE L,

3 &R

3.1 FHhr KR YN I E CuZn-SOD, GSH-Px-1 7K
S 40 ML CuZn-SOD, GSH-Px-1 3 [H % 3k 4 5%
M BB 3 LPS J5, B8 2H K Bl % CuZn-SOD
H1 GSH-Px-1 7K - 24 Bt B ARG 17 g AR TR W 4, 5
EFHABEEZS A S E L (¥ P<0.01),
SRR WA, TLAE-H 2, TLAE-M 4 Ifil 7§ CuZn-
SOD, GSH-Px-1 /K F- 3 B & = F A AL 20, 2% 7 1

HGit2 8 X (P <0.01,P<0.05), TLAE-L 41 Ifi
5 CuZn-SOD /K P& FHIM Y, HE R A 5T #E
Y (P <0.05), 0 GSH-Px-1 7K F B4k & FRIA 4,
AHZER TG, k2,

SIFHH L, B4 CuZn-SOD, GSH-Px-1 3
RRBRETMH(P<0.01), 5HEAIHLK,3.19,
1.59 g- kg™ -d ™"y TLAE W] B & 41 ] LPS 5] )
CuZn-SOD,GSH-Px-1 % A ik F i (P <0.01);
0.80 g-kg '-d"'f¥ TLAE A[#i# CuZn-SOD ¥ ik
TH(P<0.05), K 1,%2,

3.2 FHifr KPS I G TNF-a, IL-6 7K F- 1) 52 i

J JE 5 LPS J5 , B A4 KRR % TNF-, IL-6 7K
FREFE, SIEFHILBELE RN RITFE XL
(P <0.01), S5## 4%, TLAE-H 41, TLAE-M
M TNF-o, 1L-6 7K P ik F AR THRAH (P <
0.01), W33,

# 2 TLAE X KXRMiE CuZn-SOD,GSH-Px-1 7k EF1 A 4 il CuZn-SOD,GSH-Px-1 mRNA By &0 (x +5s,n =10)
Table 2 Influence of TLAE on levels of serum CuZn-SOD, GSH-Px-1, and gene expressions of CuZn-SOD and GSH-Px-1 in peripheral blood

leucocyte(x +s,n =10)

21 5 Fldg/g kg ' ed ! CuZn-SOD/U-L ! GSH-Px-1/U-L"! CuZn-SOD GSH-Px-1
EH - 45.2 £4.2 220.2 +17.4 2.29 0. 41 2.79 £0.33
L - 37.9 +4.8" 186.4 +17.7" 1.10 £0. 18" 1.66 +0. 18"
TLAE 3.19 42.7 £4.3% 216.0 +18.1% 1.66 £0. 12% 2.65 0. 42%
1.59 42.3 +3.8% 212.5 +17.3% 1.45 0. 18% 2.36 £0.37%
0. 80 41.2 +5.4% 200.0 +18.2 1.36 +0. 16> 1.76 +0. 18
S IEWA R P<0.01; SHEI4 LEY P <0.01,7 P<0.05(F 3 [[).
Marker Control Model TLAE-H TLAE-M TLAE-L

600 bp

500 bp

100 bp CuZn SOD

300 bp .

200 bp - actin

100 bp

Marker  Control Model TLAE-H TLAE-M TLAE-L

600 bp

500 bp

400 bp _Px-

300 by GSH. P.x 1

200 bp JB-actin

100 bp

Bl &AXR CuZn-SOD,GSH-Px-1 £ [F 5 A Tx A5 1 &E B A ik

Fig.1 Agarose gel electrophoresis images of rat CuZn-SOD and GSH-Px-1 gene expressions in each group

4 itig

F T B0 A 2 S 8 0 300 10 3 R L R g
e I s EROR A TE B D 2500 2 TG B R IR I P IR I
T X FRAR PRI Y, 8 22 B B e 10 K A R
ARSI B BT HE 2 Ak R AN B g LPS 2
S BRI S A 45005 1) O B E O 5L, LPS T I AL
B~ I 200 D 45 AT 40 M, 77 A IL-6, TNF-a 45 48

NP RS R R A o v R B P S i 4 VAR A G A

200 i PR A AR Dl i O A S A R BT R T S R

6 S5 st OO s R I
CuZn-SOD J: 477 4 1 Bl A0 1A 28 vh — & Al o o 22

{14 42 J& it , GSH-Px-1 W MUK N T ZAFTE /Y — F E

S A o3 A B, P 2 RT g RO A B

F A R AN B R A A
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3 TLAE X FR I ;& & IL-6 , TNF- ooy E-A X+ =10 "

* 3t K BRI 7 # s a KEH M (x £5,n ) [ %% 3Hk]

Table 3 Influene of TLAE on levals of serum IL-6, TNF-« of rat in

each group(x +s,n=10) [ 1] Told R, Palkovits S, Schmidl D, et al. Retinal

21 5 Fli/g-kg ' -d™! IL-6/ng-L"! TNF-a/ng-L~"
IEH - 594.8 +263.5 61.9 +14. 1
LA - 1304.8 +162.7"  119.5 =10.2"
TLAE 3.19 632.0 +148. 6% 62.8 9.7
1.59 833.9 £190.9%  69.0 +10. 9%
0. 80 1169.0 £263. 4 113.8 9.1

— it CuZn-SOD,GSH-Px-1 R ¥ T X4t i bt & 1k
PR X8 T O 4 4Bt 52 A A0 7 4 45 A i P PR 5
AN AAEWEERE X EARTE T, KR
% LPS W9 Z 5 ¥ B T 1 3 /Y 1L IL-6, TNF-a
KIS s LPS s T K B 2tk R IE
FI4I i CuZn-SOD , GSH-Px-1 H:[H 22 ik i 2% T 4, £
MM CuZn-SOD, GSH-Px-1 7K B i B AIG , $2 7R 11 4
i A 1) S B SR AR AR R A AR BT 4 T A i B
() 98 RE SN 3 B T S 2 ) 20 RO AR R, T R B
Ao R AR 15, a0 A8 A o Ak BRI S A R
1% 3 H CuZn-SOD, GSH-Px-1 5 % i F2 1k /& Hibip
AL B RE ) AR T A B R R, & e s R T
CuZn-SOD, GSH-Px-1 (335 , W1 7T DLAEAR K2
SR 7910 N L 11 W= W 7 o T 1 B R Sl [ o = 7 =
bR 5 LPS 5 5 1 2Pk 98 0E ) A R T 38

I A B 5 S 78 3 it ik K HR A B B f g 0
LPS 4 G 20k 4 0 14 25 BAR ) A WF 5 1 F 5
5 5L ) E — 25 7R 7 i i 2K B 0 L [ I 0 B 5
B 20k ST B BE 1 A 10 N S 1, O H AR i R
SRR B O A AR M . AR TR A R R
) 2t 1) 7ot K B2 W AT 9K AT LU RO A e S vk R
it B ) CuZn-SOD JE K & 35 F ], {HXF F GSH-Px-1
FEIH AT 1 TE U] b OR |, £ 7R HORR [F] (9 Bt SR Ak
filg ] BEAEAE 22 AR, B U KA 17 3 22 1 S0
WF TN LA 7R o

Fenn o Tz AR G R B AR AEY 2 — | BHAE
WOAR K Sk i 7 00 R S, AT K 9 7 i i 0 LR 2
E Ry A Ml 15 70 Ak T AN BE 78 40 AL o 6 e i i ik
U ARG PERE ST, A B T ARV 79 19 FF R, 72
R 5 A R T AR g n] RS R T

- 134 -

[2]

[4]

[6]

[7]

[8]

[9]

[10]

[11]

hemodynamic effects of antioxidant supplementation in

an endotoxin-induced model of oxidative stress in
humans [ J]. Invest Ophthalmol Vis Sci, 2014,55(4) :
2220-2227.

Cowan E A, Taylor J L, Oldham C D, et al. Cellular
antioxidant activity of phenylaminoethylselenides as

monitored by  chemiluminescence of  peroxalate
nanoparticles and by reduction of lipopolysaccharide-
induced oxidative stress [ J].
2013,53(6/7) :373-377.

Sterner ] B, Zanders T B,

Enzyme Microb Technol,
Morris M J, et al.
Inflammatory mediators in smoke inhalation injury [J].
Inflamm Allergy Drug Targets, 2009, 8(1) :63-69.
A, RWHE, B, . Toll 321K 4 78 A F A1 i
2 B IR  J00 BB T U5 K R P Rk B LT ]
MAE R 2 2R 2013, 93(28) :2230-2234.

R, RN, I8, 5. F A sy i 2
BRFE0)]. B R R I BE 26, 2013, 22(4) :26-28.
WEFT, XESM, TR AL 7 ok B2 W 2 e B 1 K H
Motk REMEmW[I]. XREAFHHRTSH K,
2013, 25(2) :819-821.

Torres A, Ferrer M, Badia J] R. Treatment guidelines
and outcomes of hospital-acquired and ventilator-
associated pneumonia[J]. Clin Infect Dis, 2010, 51
(Suppl 1) :548-53.

Zhang Z H, Yu Y, Wei S G, et al. Centrally

administered  lipopolysaccharide elicits  sympathetic
excitation via NAD ( P) H oxidase-dependent mitogen-
activated protein kinase signaling [ J]. J Hypertens,
2010, 28(4) :806-816.

B, W, BE, F BTSRRI R
AB as.35) i BOIT BT PC12 48 45 45 8280 K SAMPS /)
B P SOD, GSH-Px (52 M [ J]. v [ 9238 75 7 2= 24
2014, 20(4) 111-114.

LYz, WHE, 25, 5. B2 BN 2 R8T
RIFTE SR A M AE I LT]. b 52 56 07 57 27 ¢
i, 2013, 19(22) .222-226.

Kancheva V D, Kasaikina O T. Bio-antioxidants-a
chemical base of their antioxidant activity and beneficial
effect on human health [ J]. Curr Med Chem, 2013, 20
(37) :4784-4805.

[REHRE BHEF]



