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W E:BEM AR RRA T EA KK (Gen) 5t B A H I 25-35(AB25-35) 4~ F 49 PC12 0 8 = 64 4% 47 4F
BRI T Taeed o FHEEmE, ik PCI2 MM ER32A 48 h 5 , AR AE KRR R @I, AL S A 5
40 Bp RFREZE AR KE A ZH (20 pmol/L) (Gen FF4H (25.50 4= 100 pmol/L) , Gen FAAH 2 h /& , % AP25-35 # 74,2
SR AR ;24 h B K E e, R i 4 - A B4k R (RT-PCR) i #5 ) PC12 48 ik caspase-3 | caspase-9 | bel-
xl.bad #= LRP5 A B ¢y &k ik, 5R LR Agrk , AR 449 # caspase-3 caspase-9 #= bad mRNA % i& Fif, & £ 7%
A A%t FEL(P<0.05),bel-xI LRP5 mRNA & ik FTill, Z F A A% HFENL(P<0.05);5 AR 4481k ,Gen &
7 #4077 2 % T8 PC12 %8 & caspase-3 . caspase-9 #= bad mRNA & ik (P <0.05) ;Gen & # 40 7T 2 % £ belxl,
LRP5 mRNA, 2 F A%t F &L (P<0.01), it Gen T4 28 i Tif 408 =423k L B caspase-3 . caspase-9 Fo
bad mRNA % i&, E 848 48 =374 A B bel-x] LRPS mRNA & ik, 340 AR iF Wi 2 o, i K484 % tm
AR AEA
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Effects of genistein on the expression of apoptosis-related genes in PC12 cells treated
by B-amyloid peptides 25-35
He Lingling, Feng Jinfang, Xiao Rong, Yu Huanling, Ma Weiwei, Ding Bingjie, Yuan Linhong
(School of Public Health and Family Medicine, Capital Medical University, Beijing 100069, China)

Abstract; Objective To study the protective effects of genistein (Gen) on the apoptosis of PC12 cells induced by beta
amyloid 25-35 (AR 25-35) and its possible mechanism. Methods PCI12 cells were divided into control group, AR 25-35
group, and 3 Gen groups (at the dosage of 25, 50 and 100 pwmol/L). After pre-incubated with or without Gen for 2 h,
PC12 cells were exposed to 20 pmol of AR 25-35 for 24 h. The relative expression of B-actin, caspase-3, caspase-9, bad,
bel-xl and LRP5 mRNA in PC12 cells were analyzed by RT-PCR. Results Compared with the AR treated group, the
expression of caspase-3, caspase-9 and bad mRNA were significantly decreased (P <0.05), but the expression of bel-xl,

LRP5S mRNA were significantly increased (P <0.05) in the high dose Gen group. Conclusion The neuroprotection of

Gen on PC12 cells against apoptosis induced by AR 25-35 might be the effect of down-regulating the expression of caspase-

9

, caspase-3 and bad mRNA, and up-regulating the expression of bel-xI, LRP5 mRNA.

Key words: p-Amyloid peptides; genistein; PC12 cell; gene expression; apoptosis; neuroprotection
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A M ( catalase, CAT) . & it H Ik i & 1k ¥ B
(glutathione peroxidase , GSH-Px) J #8 % fk. ¥ 165 4. it
(superoxide dismutase,SOD ) 1% 4, fifi N — F & & W
R R WU H SR Rk iR 2H Y 6 6F i I
IR LB A AR A . PCI2 20 2R 4 25 £ W
AL BRI , R Bk 2k 22 W ] T 98 A EOA A 00 0 T
RN A Cyt e 72 A 3 3R 38 4k R 2R iR B
B MCEAMIE A . AT T RO 54 ST
52, e BE R B ( genistein, Gen ) g K T2 5 B
(soy isoflavones , STF ) fe A7 &4 (Y 16 M 1l X AR 515&
RN B ST pf 22 240 0 #4510 R 05 38 5k T 98 40 O T
PR FEFEP p53 Fl bax (3K | b 4 A 94 T 40 ) KR
K bel-2 f3RIK, IR I M2 RPEH . B4,
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%% Gen XF AR A 3 19 40 M 4 T AR O R 5 A
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I3 WEHLH]

| HESTE
.1 41

ol 228 240 0 SR ] OR B g % 400 M JRE £ PCI2 48 i
e PR S R R A B R fE . PCI2 A B A
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1.2 AL 5l
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A1l 3% W B 2€ [ Gibeo 23 H], Trizol 3K 5 14 H 3£ [
Invitrogen 2y w), 2 %% s 14 50 & A3500 1 H &
Promega /A 7] ,Taq DNA RB-& W H H 78 TaKaRa 2
A ,DEPC 1y F 3£ [# Amersco /¥ ], B-actin, caspase-
3 .caspase-9 \bel-xl \bad fl LRP5 5| ¥ th L il A4: T 4=
) TR AR 55 A FRA WA .
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1.3 iR

PCI12 Z I & 10% JiG 4= 113E .10 U/ml F 8 &R
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JIr LLAE Sl LR S T Gen + HilAL B
1.5 caspase-3  caspase-9  bcl-xl bad Fl LRP5 mRNA
eI VR il
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T NCBI ¥ B v K R 5 Wit 58 5 51 ¥, B-actin
caspase-3 ,caspase-9 bcl-xl .bad Fll LRP5 2K 1) 5] 9
F 3 B IR BE S BB LR 1

41 PB-actin,caspase-3 caspase-9 . bel-xl, bad

LRPS5 : [ #5197 51 B iR B B B

Table 1

Primers for B-actin, caspase-3, caspase-9, bel-xl,
bad and LRP5; and the annealing temperature

and fragment length

BKRE B

e IS5 37) (C) (bp)

TGGAATCCTGTGGCATCCATGAAAC

B-actin 58 348
TAAAACGCAGCTCAGTAACAGTCCG
GGCACACGGGACTTGGAAAG

caspase-3 58 135
TGACTCAGCACCTCCATGATTAAG

GCTTCGTGGTGGTCATCCTC

caspase-9 58 716
CTGAGAAGGAGGGACTGCAG
AATGTCTCAGAGCAACCGG

bel-xl 64 732
CTTCCGACTGAAGAGTGAG
AGAGTTTGAGCCGAGTGAGCAGG

bad 60 408
CTGGCGCTTTGTCGCATCTGTG
GGAGTTCTCAGCCCATCCTTGTG

LRP5 60 337

GAGACAGACAGCATCGCAGCGT

1.6 4 RNA (42 H

A S x10° A~/ml 41 FEs 08, 8
D2 B, M 1 ml (4 Trizol WK, & & WITIR S ;
Q@ IEHE S min, A 0.2 ml 05, R 5 %
e 2 min, SRS AE 2 ~8 C F IR 112 000 x g
Y VR B 0 15 min; QNG K AR JZ 7 8 8] T 1 19 3K
Brp A 0.5 ml SEPYEL, R R 10 min, SR )5 7E
2 ~8 CFRAEIEEI2000 x g {10 7 38 VR B
010 ming DR X L RB W, H 75% 1) £ B Pk %
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B0 S min; @F L B, R T2 R &R, L
20 wl 1%0 DEPC /K% fi# RNA,
1.7 Gy 4

Bl pg & RNA,70 C 10 min JiCE K L. i
B 20 pl R SN R SR S L cDNA L
cDNA it #E47 PCR 934, SR I PCR 44 7= 9y,
28 2% UG BEBE B i vk (65 V,80 min) |, HL Yk 58 H
Jo WU BEIRCTE S8 AT R W 45 0T B . 45 2R
VILBER BIO-LIGHT B¢ i A% 72 48 3 A i 172 JE
Sy, LA B-MUSh B AR I NS IR T H Y 28 K 5 4
NLE B-WLEh A 4507 S 2400 % B L E R s H Ry Sk
mRNA (A XS Rk i, A TH S K,
1.8 Hdlisk B

B B s B LAY B £ bRifEdR s, Hl SPSS 13,0
Geit A AL AT B 2R 7 2293 BT (ANOVA) 21 [H] [
FRAILSD #:,P <0.05 fl P <0.01 £RERAL%
S-S

2 HR
2.1 YRl ARE X PC12 40 Jifd caspase-3 , caspase-9
B PR 3R 3K 1 5 )

EXF A AR L, AR BEAUZH PC12 4 il caspase-
3 .caspase-9 mRNA ik Fill, K22 R BA Gt &
(P <0.05); 5 AR BIAILHAHLL , Gen & 77 4 2H W]
B TP PC12 40 g caspase-3 . caspase-9 mRNA #
k(P <0.05) , HAamdd2zs gt @8 L, WK 1
K 2,

e

12 r a
1.0 T
C
08 T -
06 [ T '|—
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0
St 40 AP25-35

GEN 25umol/L
+ AB25-35
caspase-3

GEN 50 umol/L
+ AB25-35

GEN 100 pmol/L
+ AB25-35

B caspase-9

Tt SRR AL P <0.05;" SHIAIA AL P <0.05;° 5% BAAREL P <0.05;¢ SHIRAM I P <0.05,
B 1 el AR E B X PCI12 40 il caspase-3 | caspase-9 i [K 2 3k ) 52 1
Figure 1

B-actin 348
caspasc-3 i I ] 135
caspase-9 716

1. XFHRZL; 2. AB25-35 41; 3: Gen 25 wmol/L + AB25-35;
4; Gen 50 pmol/L + AB25-35; 5; Gen 100 pmol/L + AB25-35
2 caspase-3 Fll caspase-9 fit) RT-PCR %%
Figure 2 The products of caspase-3 and
caspase-9 mRNA in RT-PCR

2.2 YRR EEI X PC12 41 bel-xl bad 3 [H %3k
SR
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PIZA 22 3 T GE 1127 2 L ; Gen 55 7] 5 41 v) b 35 A
PCI2 4ffifd bad mRNA ByRiE, 2 F A= L (P <
0.01) , AR Wiz 22 R ¥ oG it 5 X, WL 3 FiilE 4,

Effect of Gen on the expression of caspase-3 and caspase-9 in PC12 cells

2.3 YRR B ER X PC12 40 ffd LRPS JE [H 3 5k (1)
A

5 %F B2, AR 4 PC12 4 Jff LRP5S mRNA
FIEFI(P <0.05) ;5 A 4A A L, Gen 7] i 41
B & [ PC12 4 g LRPS mRNA £k, 2 5 A 4511
FEN(P<0.05), WLIE S FilEl 6,

3 4tig

M A TR A M AE — E A AR T
B H B N ERALEN T A AR B SRR T, R A2 B
JER Y A= BVEBE T O AR Al O AR 2 A i 0T
W N AR AL B R AL B TRy 2 5 R Al MO T
o TEA B PR T AT S AR R, 4ok AR B i 1 4
Jn, BT R SR AR 7 A — R G OC B AR AR,
SRR A E 375 M A 4 LI ORBES LS B R B L Cyt ¢ 1
TR LA B Bel i PR G 1 J % 1Y) 2 38 Bl 78 45

AB JE 1 39 ~43 MESEM AR Z K B, &
i ZH 285 AF B 9 32 2 143, A I P TR U 8 AR
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Figure 3  Effect of Gen on the expression of bel-xl and bad in PC12 cells
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B-actin 348
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Figure 4 The products of bel-xl and bad mRNA in RT-PCR E o
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Figure 5 Effect of Gen on the expression of LRPS in PC12 cells
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Figure 6 The products of LRP5S mRNA in RT-PCR I T B (0 bel2  bel-xl Fl bel-w 2468 ) F 4 ik

Caspase ZGEEN FA M- M IR PEREIE T3 A (40 bax bad F1 bak 45) M helxl 42 bel-
BT AR o AR I R A0 O T A S B R N 2 R — B R AT ORI | Py R WRAZ
FE A B, PR S S . IR IE IS caspase 1 1L N, & — A5 K M R 3 oK g 9 5 R b 4, HAE A %



R AR AR

—104—

CHINESE JOURNAL OF FOOD HYGIENE

2011 4E4f 23 %45 2
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1 Caspase 2B xC 52 7, — H. b i 1 45 35 PR 45
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Effect of recombinant human lactoferrin on improving the growth of rats
Wang Xiaodan, Liu Shan, Yan Weixing, Xu Haibin
(National Institute for Nutrition and Food Safety, China CDC, Beijing 100021, China)

Abstract: Objective To study whether the growth of rats will be improved by recombinant human lactoferrin ( thLF)

separated and purified from transgenic cow milk. Methods

rhLF was administered by gavage to 4 groups of 14 male

weaned Wistar rats at doses of 0.375, 0.75 or 2.25 g/ (kg BW - d) for 56 days. Body weight, body length and food

consumption were recorded at regular intervals. Results

Compared with the control group, the physical parameters

including body weight, body length and food utilization were improved obviously in the high dose group. There is a slight

improvement on physical parameters in the low and medium dose groups. Conclusion

Recombinant human lactoferrin

might show a function of improving the growth of rats in this study.

Key words: Transgene; recombinant; human lactoferrin; growth improvement
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