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Protective effect of Toona sinensis leaves extract on retina in rat
model of abnormal lipid metabolism*
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(1. Graduate School, Jinzhou Medical University, Jinzhou, Liaoning 121001, China; 2. Department of
Physiology, Jinzhou Medical University, Jinzhou, Liaoning 121001, China)

Abstract: Objective To investigate the protective effect of TSLE on high fat induced retinal injury in rats
and its mechanism. Methods A total of 24 male SD rats were randomly divided into normal group (N group), high
fate (HF) group and HF + Toona Sinensis Leaves Extract (TSLE) group, 8 for each group. Rats in HF group and

TSLE group were fed with high fat diet (10 ml/kg), and rats in normal group was given the same dose of normal
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saline. After 8 weeks, fasting blood lipids were measured in two groups. Rats in HF+TSLE group were fed with
TSLE water solution (1 g/kg), rats in N group and HF group were given the same amount of normal saline.
After TSLE intervention for 4 weeks, all rats were examined by flash electroretinogram (FERG). Blood levels of
lipid and liver function were recorded. Morphological changes of retinal tissue were evaluated by HE staining.
Immunohistochemistry and Western blot were performed for expression of IL-6, TNF-a, NF-kB p65, and caspase-3
protein in retina tissue. Results Serum levels of lipid levels including TC, TG, LDL-C and HDL-C were
significantly different among groups; those in HF group were increased significantly when compared with those in
N group (P < 0.05); those levels between N group and HF+TSLE group were not significantly different (P > 0.05)
but significantly different between HF group and HF+TSLE group (P < 0.05). o wave latency among groups were
statistically different (P < 0.05). No obvious differences in f wave incubation period, B wave, and o wave were
observed among groups (P > 0.05). There was difference in a wave incubation period between HF group and N
group or HF+TSLE group. Retinal thickness in HF group was significantly increased compared with N group
(P < 0.05), which was diminished with treatment of TSLE (P < 0.05). The results of immunohistochemistry and
Western blotting showed that the levels of IL-6, Caspase-3, TNF-a, and NF-kBp65 in HF group were significantly
enhanced (P < 0.05), which were decreased by treatment with TSLE (P < 0.05). Conclusion TSLE protects high
fat induced retinal damage through inhibiting the expression of IL-6, TNF-a, NF-kB p65 and Caspase-3.

Keywords: macular cedrela degeneration; Toona; lipid metabolism disorder; rats, Sprague-Dawley

% A M B AR M (senile macular degeneration,
SMD ) & FSE R N AT R IR, HA AL
KR, ZMERSHHLE, Kt ; L. ShE
ML A8 A O A P e i AR A 1 m R A
A EIUAE IR, s AR, R
SER AR R T, AR AR R Jo Ay, XS S
SMD FY A o I S i T ol R T 5 € 2% 1 A 4
F ., Bruch BB TTRUFBIA e, I 22Uk
U5 248 007 PN B 4 A P B ek 7 P T R Bruen
JRER BT ITCRR SCRT 5 R R 190 JI € 2% 1 e 240 ff S o 4 i
s, (HILThRE TR, &5 R IR 1 .

AR EE A E Y, &5 2R
YT, HARSZINE. TS (toona
sinensis leaf extract, TSLE ) F2E {2 BHA P . YL
TR EF Z R AR YE PEDIRE R TR ™, JF HIHXS
PUATR Z L BAHUI SR RIS ThRE ™, A
B0 v M LA DR SRR I A A g Bk |, W% TSLE
Xof B A S 5 DR A L R A 45 2 A R AP R, O
PRI AT RE AR AL -

1 RS

1.1 Y

111 B E R 24 HfErE SD KRR, B 12 F,
K (300+£20) g, W HEINERRESIY L. B
AR A BREK, BREE 120, HAEI4 (16 H)
) IR RE (K 30% . B EE 10% . 5
60%. 10 ml/kg), IEHH (N4, 8 H) A TS

oK. SCE IR R 3 KPR, WA R RUA E I K
. 8 JA AN AR K-, B AR AR A A 1
112 sk BERIEI)E, SRR
HERREA (HF 41) FEBRIRE + Frignt 325y
41 (HF+TSLE 41), %341 8 H. HF+TSLE 4% T &k
MR (1 g/kg) KIEWES , HF 245 T55 0 R
oK, 4 FJE X T R BT NG R 5 (5] (flash
electroretinogram, FERG ) Filll, 1fiLfig S JH-4& R ks .
S H S IBUR AT A IR AKS - DHegetn, Sk
ZHZU L2~ F Western blotting G AL TR 2] 25 R 2 A 1Y
FIAAKF.
1.2 SRIAFI KA

ST R IR (KB Sl 25 A PR A A ),
i —P IL-6. TNF-« . NF-k B p65 . Caspase-3 (3
[ Cell Signaling Technology 23 7] ), Fife —$t ( 3£
Thermo A F) ), HAFRRGINE A ( HPRILRIEAF] ),
Akl (TEEDERAR] ), ZRHmE (Jbaifbsy:
KK F ), DAB R A45) ( F}2 Dako Cytomation A ] ),
e Wi (HAR Olympus INF), FREHEIKL (3
[£] BIO-RAD 23y 7] ).
1.3 KWHE
131 s if e R BT RESG S eml B AR RESEK
12h, 1% JGEVECZ4N (0.5 mikg ) KBRS CATECML, 45
Wi TC. TG, LDL-C. HDL-C )& & ; JEHUIFIE,
BEMRERZE PP (PBS) THVE, PRI , TS .
132 BRALEE ALEE KKK FERG K2 ik
W12 h, 1% U P AR I TR R, 5207 FEit



i

SRPEPE , &5 o A SRIBC X IR AR R R A O ) DR BLIR BT

BN R LRl s i O e 79 G R S R TR &
FRERfAE |, #BFHERE (alcon laboratories, Inc )
TREFABEDENE , S5 ORI AU R, 42 r gl
ARBHB, HEREA IR SRR, e a P, bk
TSR SR i A2 4k
133  HAH - PUFeNTARBBETL B
P I B LR B ZE MR Bk, 4% 23S [#5E 72 he
HSBOKHLBK , A3, AIEPIA (JE5 wm), B,
KAE, HAKEIAZ , 1% EhFR W51k, TRETJan sk
BREEK, HPERIIESE A, D6 N S I I ZH 21
JEEE -0 A 0 R
134 SR ALAAFHEN L6, TNF-a. NF-k B
p65. Caspase—3 89 F ik BEMCAIE AW, Btk =
K, FERYURE R R IRIEE PR, 3% H,0, AN
P B AR, 1% Trition X—100/PBS B, 3% BSA f
B, 4 B A BT S —41 IL-6. TNF—a . NF—k B p65.
Caspase-3 4°CiI %, PBSIHVE 3 K, 37°CHFE —HiFhi
Y% 1h, DAB &Y, JRAKEYAZ, H ALK E Ao
1.3.5 Western blotting 4 IL—6, TNF—a, NF-k B
p65. Caspase—3 89 Fi5 ML BREZHZUM AGE &2 & A
R HIF] PMSF (248, AR 20 25 min, HX
VW, BCA 05 8 1 3R AT B BE -
W, LR hOR PBS TR A A PR A 1 AE M, SDS-
PAGE MUK E5 BAnd A, WA R R I — M O
il (PVDF) I+, 1% BSA =iEH 1 h, —Hi 4°CHEIR
R . KH, TBST PERE 3 Ik, FHiR —Prs i
A 1h, TBST ¥k 3 WK, I EEBHULOLH ECL, B= 5,
PL B —actin A NSHATIE, A SEE R 3 1K,
1.4 Sit=FH*E

B4 BT R SPSS 19.0 Gii4k 44, i+t Shapiro—
Wilk Rzgsfi i W ESTE G, THEBORIEL « bR
2 (xxs) Fon, ZARMYHECR B 2 O 225097,
HE— LI LR ] LSD— K686, P <0.05 H2EHA
SeiteEE L

2 #R

21 SHEKXREERITIEIEHLE

N 2. HF 41 X% HF+TSLE 41 3 41 K B %) 4 1k &
KEHR ., S A8K &R S, HF 41 ) HF+TSLE 41
KA E K5 N A8, 8 JAG, Kl i g # 2
e IR IRE AT S B I, R 8R TSLE YAI7 . IR)7 W],
HF+TSLE 41K BUATE 55 HF 4 Hede, S te g Kot s,

ZIHIT 4 G, PAURRIREA 2. WK 1.

600 1 — N4
— HF 4l —
550 HF+TSLE 41 "/
© N4
500 1 < HF4
w0 HF+TSLE 41
<0 450 -
i
= 400
350 4 /
3004 *

1 4 7 111519 23 27 3135 39 43 4751 55 5963 6770 74 78 82 86 90
A1) /d
E1 SHEAXREEHEKED

3R FUFIEFE %, N4 (0.032+0.002) %, HF
2H (0.041 +0.006 ) %, HF+TSLE 1 ( 0.034 + 0.015 ) %,
3 E, AR R T 20T, ZRAGIHFEL (F=
5.927, P=0.016) ; 1AM LLE R, HE 4TS
B N 43 (P <0.05), HF+TSLE 4AFAETE %05 N
I ZERTGI2FE L (P >0.05) ; HF+TSLE 4
TS £ HE RIS (P <0.05 ).
2.2 3 AKXRRMBENIEIRILE

3 AR BUME MK i, 2R A5 E X
(P<0.05); HF 15 N 41 tb#, TC, TG, LDL-C 7 &
H %, HDL-C & &P (P <0.05) ; HF+TSLE 41 TG,
LDL-C. TC, HDL-C &2 R It 5 X (P>0.05);
HF+TSLE 2415 HF 4114, TC. TG, LDL-C &K,
HDL-C &30 (P<0.05), WL# 1.
2.3 MEEAEBERNER

3R a PRI LS, 2R A G #E X (P<
0.05); H, N415 HF 41 %, HF 415 HF+TSLE
M, ZREGHIFEL (P<0.05), 34IKR b3
AR . a PeARIEAN b PEIRIE LA, 2R T8I E R
X (P>0.05), W2,
2.4 HMEREMBRAFESENE

N ZH A0 I 25 2 L 2L HE S K BN, HF 2400
HRZH 245 2 HES ZE L , A0t/ , R LLAMZ )2 (ONL)
MNZZ (INL) 30 82, HF+TSLE 240 9 [543
R HF 00, 3 AR BB s, 2
SAEGFEE Y (F=9.567, P=0.003), HE—LHH
A o, N 4R HF+TSLE ZH%¢ HE 2540 90 JI5 5L g 34
¥ (P<0.05), WE 2, 3.



rp E B R 2R AR o500 %
F1 3HAXKRBRIMBMEESE (n=8, mmol/L, x+s)

215 TG TC LDL-C HDL-C
N 1.04 £0.05 0.88 + 0.08 0.29 +0.05 0.53 £ 0.08
HF 2 1.51 £0.39" 1.18 +0.31" 0.39 +0.06" 0.27 +0.06"
HF+TSLE 2H 1.16 £0.21” 0.80 +0.05” 0.30 +0.04” 0.45 +0.06”
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