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S [Key words] ferulic acid;retinitis plgmentosa,endothelm 1;rd mouse
$ [Abstract] Objective To investigate the effects of ferulic acid on the serum en-
. dothelin-1 of rd mouse following gavage administration of ferulic acid (FA). Methods
« A total of 90 newborn rd mice were divided into the control group and four gavage ad-
ministration groups (0.25 g - L™' group, 0.50 g - L™ group, 0.75 g - L' group and
1.00 g - L™" group) ,and 18 C57/BL6 mice were included in the normal control group.
The gavage administration groups were divided into 2-week group, 3-week group and 4-
week group based on the gavage administration time,6 cases in each group,and ELISA
was performed to detect ET-1 in serum. Results ET-1 levels in 2-week group, 3-
week group and 4-week group were significantly higher than that in normal control
group, especially the 2-week group,3-week group (P =0.024,0.010). After treated with
different concentrations of ferulic acid for 2 weeks, ET-1 levels in 0. 50 g - L' group,
+0.75 g - L' group were lower than that in diseased control group;After treated for 3
weeks,ET-1 levels in 0. 25 g - L' group,0.50 g - L' group,0.75 g - L™' group were
lower than that in diseased control group, and there was statistical difference in 0. 50
* g+ L' group (P=0.034) ;After treated for 4 weeks,ET-1 levels in 0.25 g - L' group,

000

COeOO®

£0.50 g+ L' group,0.75 g - L' group were lower than that in diseased control group,
: and there were statistical difference (P =0.011,0.027,0. 021 ). There were statistical
2 differences in ET-1 levels in 1.00 g - L' group for 3 weeks and 4 weeks compared with
normal control group (P =0.013,0.009). Conelusion ET-1 levels in mice plasma
increase significantly in the process of pathological changes of rd mouse,and may be as-
sociated with the development of RP. Under the different concentrations of ferulic acid
treatment , ET-1 levels significantly decrease. The effects are obvious in 0.50 g - L™' and

0.75 g - L' concentrations.
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§ ¢ pigmentosa, RP) gy 4 & (vd D R) 2 F A K’?‘ 1 ( endothelin-1,
o WITHER A vd DR KA ET-1 9 R4 &, FiE El%ﬁ&ié’a d v &, 90 R & C57/BL6

T 28R s AL IR & & b Mol E-150d DR
B AAREREMTHEBIER T, h A )S R R 6940 M B & % % 4 (retinitis
ET-1) 30 & & A 442, 3K

*

mail; ligenglin@ 263. net

COSOOSOOS00SO0 SO0 S0

-L7'4.1.00g-L

DNEO18 /\,kHQFT%ﬁxzéa/&}f‘é’JZ_ﬂ’\)ﬁgﬁléﬂ 0.25g-17'41.0.50 g - L' 28,
/_H_ _&éﬂ_ﬁ,;}ﬂ.ﬂaé/\gﬁ,ﬂj—]ﬁ] SH2AM3 AL ABE, AL 124A eﬁ#hkiﬂéﬂ HME 6 X, HE
LARAR KL A Sy g T XY BR AR, AR ) R #49 C5T/BLO A R &6 RAEA E st 40, ELISA ix#em) fo 3 ET-1 5k
*FRRLL, K3 R4 R e Xfﬂﬂéﬂ#atti%ﬁ
-« L7421 ET-1 A PAK T 5% % 2F EX
Gt EL;3 AR,0.25 ¢ L7'40.0.50 g+ L7'41.0.75 ¢ - L' 48 ET-1 %Hﬁ&ﬂ%ﬁﬁﬂﬁéﬂ,i@* 0.50 g- L~ ’éﬂ;:éffrﬁém)r
FESL(P=0.034);4 A8,0.25¢ - L7'40.0.50 g+ L7'40.0.75 g - L' 40 ET-1 RPAK TR ExT IR, £ F WA %it 3
(P=0.011,0.027.0.021) , &Kk E&s7AF X 1.00 g - L"@ias73 AAd F]Ej"7,\£rﬁXd‘ﬂgéﬂﬁﬂtbf-#ﬁ%ﬂ'ff—‘j‘X(P—
0.013.0.009), it W IRAEREZIRY o ET-1 KFRAZIG, Tiks RP L AR RA K, EF R RETHEEST
Food DAET-1 RFREBRE TR, £40.50g-L7'.0.75g- L BHF AR ENAE,

b

P xd K56 R
Bo &R 2843 A4 AlmEariga ) R ET-1 REH S TEF
S35 5L(P=0.024.0.010) . BRI ST 2 FH,0.50 ¢ - .- '21.0.75 g

RAZ

Thii , AT RE S BRI LA K, e i i S I 1 78
(9% B . HAT, 6T RP AT RS 3 EATT T
AT G YRS 24 A8 AT AT I M %
JE, S FH 25677 e A0 I s 22 4 i 35 1 | 4 R

AL I JEE £, 25 78 4 (retinitis pigmentosa, RP) Sl
W SRR A MU A (2R 1 K A AR P B B — H B A
S AL TN R S R O BOR IR . BRI R B,
RP 35 13% N f2 -1 (endothelin-1 , ET-1) 7K 30 i



- 702 - http .//www. ykxjz. com

WORHETUEE 2015458 H H35% A8
Rec Adv Ophthalmol  Vol. 35 No. 8 August 2015

JE L AR, A S P e e DL R B ) R B LR %
BT BRI (ferulic acid) ST H 24 A M =5 14 2 22
ARAEER Y Z— o BTBIR S OHAT AR M) — B Y
FRRRIE A Bz 2 ZARSE T, REAS I8 15 P9 B 20 M I RE
FEAR ET-1 KOF2 0 A9F58 & E48 R RP liE 5 &
A JE S AR, vd /NI ET-1 7K B Sh S 2051
DU, FH BT BRLER AN A 15T, R0 A [ 52 o] 2 R % 1
WK ET-1 #RBER52

1 RSk

1.1 XW®zh¥  HidAEm od /NR 90 H % C57/BL6
ANER 18 L, I [ b st 4 30 A1 A S 5 S W AR A R
Al MEREAN R . HvE AR R S g sh b R 5. R
FrAAFOCHRIEI 10 h/14 b A5 e BB IR EE 29
25 °C o fRFRYN : T s A (SPF) 2 .

1.2 FERAFFMEE R ChEE MR
WFFEBEARUESL) 5/ NEL ET-1 325 & (I AR £ T
AR E]) 5 BRI A avertin (75 4 2 3l 1y 52 36 v
DoFRAE) s A FER K (b HURUES 500 mL 5K ) o /)
SR B Sk CTH I ph e i Sk SR AL ZE R AR ) 5 IR VS TR
B0 AL (P8 [E Eppendorf 5415R) 5 5 5h 73 6L B it
( HAZ2w] U-3900) 5 MR8 S48 1A 8 (b 5t B
BT de A FRA ) o

1.3 7k

1.3.1 SKHE  BOpd A od /) BRI [ Y
BT BRR 25 2 W A 4 4H:0.25 g - L7'41.0.50 g -
L7'4H.0.75¢g-L7"24.1.00 g - L™"4H, 5540 154% R
LRPGIITE gy 2 A 3 SR AH 4 A, & 6 H,
DA b 12 25 3R Y T I A S 56 2 RITIRVE
B, 5K 10 g 5T & 45 T A [\ Ak B2 B 20 IR B T
0.2 mL, #4327 il e E 2 J8 .3 WA 4 i, B2
JAliE 3 FA 4 JEER I rd /NS 6 HONTEALBRAE Ry

T AL Xt B, AR TR A e 9 C57/BL6 /NERAS 6 A
IEHR R4
1.3.2 rd /NRIMIREIFIEF 2525050 AN J]

SO EIRE M3 o FHRR SR avertin XF rd /N BRAT
JE RS (B 10 g /R BT 8 0. 12 ~ 0. 15 mL) , fF /N ER
SRS, FIIRRL BY 5 B 820, SR I R IR 0 5k 75 %
= FHPRG X0 AR B T % B 7 T = b B, 4 o AR
BRI , K /)N BROHR A 378 14 0 & A 1.5 mL Eppen-
dorf HLEEAE , T8 s e i/ BRI Fis s LA AR8E af 9
Hedgo B P -F mif@, ffimiE>,4 CF
1000 r + min "' &0 20 min, W _E RO BT T
- 80 CHALIRIKAE & o

1.3.3 ET-1iRE®HN =M/NE ET-1 ELISA &5
SUL P ETT . S Curve Expert 1.3, L1 OD
TR AN AL B, Br o b v B2 Ry i AR A, A s v il 2
PR S OD (B HE AR ZR 1 B3 J7 72
A OEFEAR R OD (EARA TR T AEA TR B
1.4 Zit=Z4aH i SPSS 17. 0 #4748 112557

B, AT B ) IE SRR 7 22 55 PR R 0 . A 45 2 A
P R RS oA B 5 26 550 R B R R 7 25 40 B
A LSD- K550 5 4N 4% 41 5548 Jr 22 A8 5%, SR
Kruskal-Wallis H 7k 14656 M 20 [8] B Tambane’ s T2
(M) kg%, LA P <0.05 2= S HAG I #E XL,

2 #R

FEAS RIS [A] A5, 9 28 % BEZH vd /N BRI 2% ET-1
W RE Y TR M R JUHRE S 3 5] 4 i 5 E
HXTRAM L Z R B A G E L (P =0.024,
0.010) . IEHXFHRZH CS7/BL6 /N 2 J] 1% 3 il A0
4 JAfS MK ET-1 KPS 30 H AR e I s vd /N BB
S 2 ET-1 K2 RR2E B rasi (R 1) o

FERRRIGYT 2 JA, S xf RRZHAH LG, 0.50 g -
L7'4.0.75 g « L7"4 ET-1 /KEA BT R Fe, H22 58
TeHiit= 2 X (P =0.287.0.140),0.25 g - L™'4 .
1.00 g - L7410 ET-1 4 it (HE R AR RG24
X (P=0.403.0.749); 0.50 g - L™'40.0.75 g - L'
4 ET-1 7K -5 1E 8 % B A 57 (P =0. 913,
0.750),0.25 ¢ - L™ '44.1.00 g - L™" 4] & T IF
HOT R H 22 S og A (P =0.059 0. 140)
BIERERVAYT 3 ), S0 As Xt BB A 11,0.25 ¢ - L7
24.0.50 g - L7'20 .0.75 g - L™'4 ET-1 /K F3494
TR, HF0.50 g - LA TR NNE, ZRES%
BN (P =0.034),1.00 g - L' 41f4 5, £ 5T
Gt B X (P=0.790);0.25 g - L™'41.0.50 g -
L7'41.0.75 g - L™" 4 ET-1 /KR 5 F 1E % % 1R 21
(P=0.257.0.876.0.585),1.00 g - L™ G474
ETIER XA, 22 R A X (P =0.013),
BTBRIAYT 4 JH, 59 78 Xt BRALA 1, 0. 25 g+ L
24.0.50 g - L™"24H#10.75 ¢ - LMW B TR, H
LA Gt X (P =0.011.,0.027.0.021),
1.00 g - L4l FRERHI L (P =0.433) ; 51E % %) f#
ZHAHI,0.25 ¢ - L7'4H.0.50 g - L™"2H{#10.75 g -
LYl ET-1 KFFh i, B2 5 G2 8 L (P =
0.348 .0.147.0.178),1.00 g - L "4 B 5, £ 5H
At FE X (P=0.009, % 1),
x1 FJANMRME ET-1 FyFRXER
Table 1 Serum concentration of ET-1 in rd mouse with fer-

ulic acid treatment (% £s,p/ng - L")

Group 2 weeks 3 weeks 4 weeks
53.628+26.244  43.246+17.332% 52762 +14.512*
67.272+13.200  74.730 £23.928 *  94.982£22.630 *
70.962£22.501  58.533+21.592  64.066 +12.697"
54.882+14.152  45.333+11.890%  69.690 = 16.527*
0.75 g L™ ferulic acid ~ 49.952£2.369  50.545:17.791  68.449 +25.818"
1.00 g - L~ " ferulic acid ~~ 70.963£21.658  78.283+36.714*  89.955+13.427 "
F 1.830 2.574 3.636

P 0.137 0.047 0.012

Note: Compared with normal control group, * P < 0. 05; Compared with diseased control
aroup, #<0.05

3 i

rd /MU H G RP ShR, Jg 4 G i i

Normal control

Diseased control

0.25 g+ L ™" ferulic acid
0.50 g + L™" ferulic acid
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Pegstf% , IR Pde6b JER %A T0 L2748 , B1EBE IR — 18
B B LRI AE S BT EL, BEAEORR R, IE 3 /)
U AE 2 JAS DR A SR G5 A e A % B 5 4, Bl
BT R HERS , & 2450 H 23 5638 5 1 od /N AR )G 2
JEI AN B, AL T, N T S AR SR, A%
V2= Y M2 B s 53 RIS T B AT R, AN
2 U — 20, AP IR 2 AR 54 8 s Py 7 B
ASTE , AMZIZ AL TR ATV B A, S MR 2 15 34, 343
DORE RS o i, ABFFE R Y 3 A ] A, B
AJG 2 JA3 R A T ARSI R od ZINEL RP BRI
R AT

TEIBAT LA 100 A P 3o i v, i MR 8 a2
HEESEH  RP R ST f) (AL Ak, 355 00 9 6 1 A 27
A, G I 45 T 52 AT & B0 K 4% M R A0 i A 25 4
RP EEWA M ET-1 W5 TR 4, 323 1l
EEATIIRERERT 5 TR VK, 0 190 [ A i 2% e 1
PR TR Cellini 257 BF5¢ & BL, RP (¥
I3 ET-1 K292 1E 5 A1 1.6 4%, HL5 IR 3 Bk A
WD e 3l Ik WS 4 ) R I 9 0 S 9 HE K
Zhang 25" BOWFFE R B, RP 835 100 190 5% Jk 245 65 1, 07
BIEWANTHET 52% + 8% . [ENIRG 2% &,
RP FEE IR Sk A Hp ke sl Jik R R s ik i 3 2
RO, AR IR 6 IAL YR A RP g B R A7 7 AH
SR Mi &N BT kB, S L R B (TET-1
mice) 13k ET-1 EC0L R BHEF TS

ET-1 F2 i M5 N B 7= A ET-1 il ik 45 A AN TR
AR Z IR ETA % ETB R ¥E/EH . ET-1 /EFH .0
JUL LA UL ETA 52 A T 5| 76 O U A0 0L 45 588 20
g K E IR ETB 43% ETB1 #I ETB2 Wil A [A)
NP ETB F2 223 A F N 52 40 I, AT 42 5 PN Bz 440 i
Bl NO . PGI2 4 W J5t, 515 N B2 AR #i 1t 1M 4% 4F
S S ETB2 A3 A T 0L PV LA M, AT R A A 4
MAVEF . EH 00T, ET-1 %0 1055 (v 5k
Wtk T 2 32 A0, 2 1] B SFA

AT & B, xd /)N BB 0 1 A0 O R G of 2R
ET-1 /K454 b Jb. 7845 B [8) 5, 9 A8 X B2 11
ET-1 /K-8 FIER X R4, #8278 ET-1 K590
HEFB YA . W I A I 457 0 ik 26 JE A o L 4
RN, ET-1 @ik ETA 2K & #/E R, il
B A ET-1 e B 5 2 4 47 A5 55 3 /K SF A AT RE
T PRI 45 W TV, A AT 40, k46 JE B 41 1t A5 TG
SEHFIUZ , 5B P R 20 A R, A 2 L3, ET-1
YEFT ETB1 Z{RBEL NO \PGL2 254 45 4 5T, K
A . 78 5 0, Tk 4% TR X 1 A 174
RHETEIRAS T B S UM 4 Bz 34, e R P8Ok 4%
RSB 20 55 )2 2541

BRI BRI & — Fh AR K2 N e R 2 IR $E B, 760

KRN RN KR S TR L ok e AR g i)
R T R 3 1 T RE VR T ASHIFSE & 1, RP
PR od /NBAER S AR T ET-1 K7 8
T, WTRE S RP MR A R JBAG 3, G 3k AN T vl 2 b
BLRR T-TU5 , &S] vd NBURLE ET-1 KF- 24
AFIRE P, H$,0.50 g L7'40.0.75 g+ L™
20 vd /UL ET-1 A5 4k i 45 1F 5 o WA 2 B Ay 4
T, T AR, AR RP BIARYT SR L%
BB R SR AR IR I 2% ET-1 KO, (2 75 R

PR S, T 36 0 0 Ik 4% P A B 0 00 ) e o8 0 o — 2
RT3 Ao I 2% K 1L 5 47 TR0 0B 45 i v 4 0L 9 ik
2% FETA I A I /N B Pk A BIG AE
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