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Abstract

AIM: To explore the role of heat shock tran-
scription factor 2 (HSF2) in cell apoptosis
and migration in human colonic epithelial
cell line HT-29 by means of interference and
overexpression.

METHODS: Apoptosis of HT-29 cells was
induced by incubation with sodium butyrate
(SB) for different durations. Cytotoxicity was
estimated by MTT assay, and the cell cycle and
apoptosis were observed by flow cytometry
to choose the optimal time and concentration
of SB. HT-29 cells were then transfected with
HSF2 siRNA or a lentiviral vector (Ubi-MCS-
3FLAG-S5V40-EGFP). The overexpression or
knockdown of HSF2 was detected by Leica
DMIRB and Western blot. After transfection,
cell migration ability was measured by wound
healing assay and Transwell assay. Apoptosis
of HT-29 cells was induced with SB after
transfection, cell proliferation was studied by
MITT assay, and cell cycle and apoptosis were
observed by flow cytometry.

RESULTS: Compared with the negative control

(NC) group, SB at 2.5, 5.0, or 10 mmol/L could
significantly cause growth inhibition after 48 h
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of incubation (P < 0.01), and the effect was time-
and dose-dependent. The apoptosis rate was
significantly higher in the SB treated groups
(1.25,2.5, 5.0, or 10 mmol/L for 48 h) than in the
NC group (51.588% +5.110%, 77.732% + 2.746%,
90.115% + 1.438%, 94.247% + 1.243% vs 0.548%
1 0.113%, P < 0.01). When the SB concentration
was > 2.5 mmol/L, the apoptosis rate increased
significantly (P < 0.01). When treated with 1.25
mmol/L SB for 48 h, the percentage of cells
in G,/ G, phase cell did not show a significant
difference compared with the NC group; when
the concentration was > 2.5 mmol/L (5.0 or
10.0 mmol/L), SB could induce G,/G, arrest
(P < 0.01). After lentiviral transfection, a large
number of HT-29 cells with green fluorescence
was observed by Leica DMIRB (transfection
efficiency > 80%). Lentiviral transfection of
siRNA could effectively inhibit expression of
HSF2, while lentiviral transfection of Ubi-MCS-
3FLAG-SV40-EGFP induced overexpression
of HSF2. HSF2 overexpression significantly
increased cell proliferation and migration
compared with the empty vector treated group
(P < 0.05), while HSF2 knockdown significantly
inhibited the proliferation and migration
of HT-29 cells compared with the negative
siRNA group (P < 0.05). HSF2 overexpression
or knockdown had no significant impact on
cell cycle distribution. HSF2 overexpression
significantly decreased cell apoptosis rate (P
< 0.05), while HSF2 knockdown significantly
increased cell apoptosis rate (P < 0.05).

CONCLUSION: HSF2 might be a protective
factor for epithelial cell apoptosis. HSF2
achieves the effects of cell protection possibly
through the cell cycle regulation.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.

Key Words: Heat shock transcription factor 2; RNA
interference; Overexpression; HT-29; Apoptosis;
Migration

Yang G, Niu JK, Li XY, Zhang FR, Miao YL. Effect
of knockdown or overexpression of heat shock
transcription factor 2 on apoptosis and migration of
human colonic epithelial cells. Shijie Huaren Xiaohua
Zazhi 2015; 23(24): 3846-3859 URL: http://www.
wjgnet.com/1009-3079/23/3846.asp DOI: http://
dx.doi.org/10.11569/wcjd.v23.i24.3846

fiig
BEY: @12 9m S AN FHORNAFHA KR

Beishideng®  WCJD | www.wjgnet.com

F. FHARAMATR R A5 207 R ABRE T T a0

Ol S Ll pE U &) e S A
2(heat shock transcription factor 2, HSF2)&
ik, BF R BYHSF2 K - 3+ 15 b % 2 i )8 T A=
TR A,

Fik: (1) RHT-29(A 45 1 55 2m k) VE A #F
RAA, TERAGRE R E B E &R E) 5
20 o )8 T, MTTiRAR ] 40 B 38 74 /&, AR 48
REAHKE I 2m e B = B AR, e SR 45 R R IR
AR T BRAN R JE BT L 5 (2)1% 9k B AR
-FEIRNA TR AR F X Fo FHLE M LK
4 RHSF2 £ 3A ; 48] E 3¢ R840 Western
blotixA4 ] B w4 H B 72 4m BeL P 64 25 42 5 % (3)
4m BT A% 52 B (R R %/ Transwell s & )i i
FA Fo FHHSFE ta i £ 4k 09 (4)
21t Rk o FHRHSF2JG 09t fit, 4F T BR4N
AT, MTT RN 40 fe 38 58 %, A X m
ROAS A ) 2 BL R T 5L Ll LR B

R (OMTTEBRLR 2T M ra
(NC4)HHT-292m B3 78 75 M A2 52 B LA
8] (0-96 h) R BT I3, 48 hJG, 5554064 4m it
SEAAST BRAN R L 2034 £ I B 0 B A K
H, AT TNCAZ I £ f+ B A %t 5 &L
(P<0.01), ¥ T B2 44 xtHT-294m i 69 £ ¥ Fp4)
VER 2R B MR B, X 2m Be e )
WA TR ERR T NCAAYEAT, &
AT EH0.548%+0.113%, W FI20 24/
RE) T B4 AL 3248 hig, BB = F 53
#451.588%+5.110% 77.732%+£2.746%-

90.115%+1.438%. 94.247%+1.243%, 5
NCAZ 8] £ F B A %it 5 &L (P<0.01). = %
T BRAN IR E>2.5 mmol/L, 74 T %451.25 mmol/L
R bt A b 4 R 2R 5NCAR
¥b, 1.25 mmol/L T B 4h 4 3 HT-294m 248 h,
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HSF2Z 5 T UCIHI R L K e RE, felH 2 S
FREFERE, HSF2321k & n] /F | KU CHi 1 7™
HFRSE IR ITIT AU AR bR 2 —, HSF2RI RefE
TR U C R AE G B K VRN $R A5, 1B
HSF27E )l b e g s, AT, FpesE b
HIME AT A it — 20 W 9, W 90 R T R A
UCKIBEHLEI IR TE . T2 Brbs £ L &I
RAEDDIETT B SRR ) R

1 #RATSE

1.1 A4 HT-2940 (b B R} B B A sh it 5t
FITANAREE I S5), RPMI 164045 373, Transwell
/NEE, BEME % (methylthiazolyldiphenyl-
tetrazolium bromide, MTT), T g%, — H %
AN, 0.25%Trypsin-EDTA(1 X), 0.25%#
B AR (NS EDTA), AL N IE (propidium
iodide, PI), fii 4 I (fetal bovine serum, FBS),
HSF2(721D1) mouse monoclona IgG, Santa
Cruz, USA, Anti-mouse IgG(H+L)Cat No:
SA00001-1, Proteintech, USA, Mouse anti beta
actin Monoclonal antibody Cat No: 60008-1-Ig,
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Proteintech, USA, ECL4% ENZEEY(32106),
Thermo fisher scientific, USA, Prestained Protein
MolecularWeight Marker Thermofisher scientific,
USA, Restore'"Plus Western blot Stripping
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Fy W BRI, KO, FNEE.
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P T A I 77 £, Annexin V-PE/7-AADE T
WRFR &, 88 %O BB (Leica, Germany),
A (BD, USA), Btr{X (Infinite M200).
1.2 77

1.2.1 TBAFF@EA T, MTTEAER 40 e
gl &M BEFEHT-2040 1, HL24. 48. 72.
96 h 4/ JR) A, BEANE ] A R AN ) T BRI
FE(1.25. 2.5, 5.0~ 10 mmol/L)i% SN T,
FAM T T bt €2 A5 I AS (7] b 25 26 48 i A o) v P
A4k, FIROL BEAE AR A M G S R B2, B4R
AN S AR L. FR R 25 ik U AR i
[ B R

122 # X g AL (Annexin V-FITC/PIR AR %)
o) 4m B0 0 R EUH T-29( N\ 45 I 8 40 i )
TERBEFEARL, TRRAN(IKE 1.25. 2.5, 5.0,
10 mmol/LAN A BE) 175 S A A 8 12, T EE4H g
A EEDTA JRBGHE AL IS5, FPBSHEZA
HI27%(2000 t/min 05 min)i4E, MMAS00 pL
f/Binding Buffer&iF4Hf; MMAS5 pL Annexin
V-FITCY& 2] J&, IS uL Propidium Iodide, 78%7;
HiE . WG, RMNS-15 min; 7E1 hi, #EATH R
SHRA RS RIS, 25 5 FH FlowJo A3 .
1.2.3 AKX 2w e (PLE & % ) an i B 0 ik
HUHT-29( N &6 g A M k) VE it Fe kA sk, T
FREN(E 1.25. 2.5, 5.0. 10 mmol/LAN[E¥K
FEYHE SN T, SO, FF g, H
TRAPBSYEA 2%, A4 700 mL/L Z R,
T4 CHEER, BOWEMME, PBS 1 mLyk
4ip1k, MAS500 uL PBSE50 pg/mL PI,
100 pg/mL RNaseA, 0.2%Triton X-100, 4 'C
WEE I H 30 min/5 i Q40 AACRT I, &5 SR
FlowJo® 443 #7.

1.2.4 HSF2 B o9 K B 69 1% 5 A0 2 4 R 5 UL
B 2 #E AT R AE T Rt MOoIE
PRI ML TR, MHT-2941HIMOT = 108} /2%
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TranswellZ)NE 5 ¥ B Dh % G 4 i H T
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NEEE, 244 FEAIMA600 pLF
10%FBSHI 164055 775, 4k 2L 7E W 4H 55 7748 h,
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YESDUR: W BEZN i FAS S ED TA I Bl 3 A1
£5; FTIA MIPBSTE 42k, W iHPBS; H
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WL UK B E 1S min; B IIA380 LT
%1 XBinding Bufferd & g i X040 A3 AT
LioRl/R
1.2.9 F#Aeid R AHSF2/5 *THT-2948 it A
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#HA3g (R A)
R FEE A 5 £
B AN
KPR, BT
HSF2/UCH &
SV REEEA
R, ARFR A&
UCH # ., &
I B R AE SR
#HTHE& K. K
B R AR % 19 A
184 9k 438 & -
HSF242 8 T+ 3L
T4 1E A A
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& 1 MITERN T ERNESIBTXNHT-29BiRANEIEE HAVSIE (4, v = 490 nm)

TEREA(mmol/L) 24 h 48 h 72 h 96 h

WiRH 0.233+£0.042 0.392 +0.033 0.464 +0.042 0.591 +0.065
1.25 0.207 +0.011 0.360 + 0.045 0.436+0.041 0.492 +0.037°
2.50 0.170 £0.022° 0.339 +0.035° 0.251 +0.036° 0.185 + 0.020°
5.00 0.127+0.018° 0.279+0.018° 0.193+0.013° 0.117+0.015°
10.00 0.125 +0.008° 0.258 + 0.046° 0.1833+0.012° 0.083 +0.004°

°P<0.05 vis Control. MTT: [EM=.

#%"1(Annexin V-PE/7-AADSARIT %, A X
ARSI ): HSF2 B )3 DR () 185 5 (1) I AL
AN A PT v BRAF J i4 [RT I
SHitFAE A BIEYCRET RS
DRSS g, A T M. BT A S R H
SPSS17.08 AT G it o0 b7, 1F & Pk
2 ESKI N IER 7310, Fmean+ SDEETR,
% W B TE B BRI LG BCR F B 2 5 22 4 i
(One-way ANOVA), #H[a] 2 5 R H el s v
RSE58 43 BT AH I 2 A SR FH 7 AR s SR B 4 A
(Perasoni%), P<0.05 82 7 B A gtit22 = L.

2 #BR
2.1 TERAN T Ao o=, MT Tk 28 it 38
775 MTTiER T BB HT-29 A\ 46 e
YRR A K M EI 1R, 45 R B R IEH R4
HT-294H M3 71 £ M ZZHHA] (0-96 h)AWr EF+,
ML HHT-2940 87548 hZ f5+ 2.5 mmol/L
DL IR R B A K MEER, B
FH 2 ES BA G R L (P<0.01), B
2.5 mmol/L LA b T BRI FE 4H 0T HT-294H Hfd
AR AMIE T 0 IR L I (AR . AR R
SO, SR EURAE T IR AN IR TE I TR A
2.5 mmol/LT ¥ 548 h, NJF SR HL it
IR, E1A).
2.2 AR fm AU 28 B A T ARPEMT TSLL
SER BT T RRENE SHT-2041 U 1248 h)s 4
PR I S R AR AR R, DR R AT T A
48 hoAINIA] A, FHASRD T BRANIKFE(1.25. 2.5
5.0 10 mmol/L)if5 S4HALIRE T, MIET- 2R M
SCHT-290 MO i 52 T BRI 20

Annexin V-FITC/PIXU b1 A0 AL 7
FTHT-2940 B 145 B o xR A b &R
T2, BIETFON0.548%+0.113%, MSRbHL T
FRN5> HIALFEL 25, 2,50 5.0 10 mmol/LAE ]
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A 0.8 -
- 1.25 mmol/L
= 2.50 mmol/L
< - 5.00 mmol/L
E 06 . 10.00 mmol/L
g E ~ sl
Yo
ga
g ‘I'I' 04 -
F =
Ka}
<
0.2 -
00 L L L L
24 48 72 96
t/h
B 150 -
S
T 100
©
0
8
S 50 r
Q.
<
0
1 2 3 4 5

1 TEREANHT-29AMISIE R AT YR, A: A[H
TERENIREE . ISR NHT—-292M 0 8yE 11 B: ARRIKEE
TRANAESHT 29900 T E 5 EL 10 MR 2 1.25
mmol/L; 3: 2.50 mmol/L; 4: 5.00 mmol/L; 5: 10.00 mmol/L.

48 hf&, B2 55 851.588% £5.110%
77.732%+2.746%+ 90.115% =+ 1.438%.
94.247%+1.243%, S5xFBAZ 0] %7 A6 5
TR L(P<0.01). 24 T FRAN>2.5 mmol/L, T
HKE:1.25 mmol/LAA & BT, ZR EA Gt % =
X (P<0.01) (1B, 2).

2.3 A dm A fa B B B(PTE &%) A
[FE(1.25. 2.5, 5.0, 10 mmol/L) ] B4kt
FEHT-2940 48 hJm, KUt =040 B 00 2 ffa
HEHATDNAS 2 5E, FlowJo I EDNAS &
B o At LB AT A A S i S5 R BoR: 5
¥ 4 %F & 4H (negative control, NC)AHLL, T BREN
1.25 mmol/LiK 4448 hAb FEG /G, WIHT-29
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6.25%

42.4%

Q3
‘ 4.95%

4.14%

10 10° 10° 10°
*530_40[488]

.
11.2% | ‘

Q3
-, 13.6%

A 10° - B 10° -
10 o1 0 10 o1
0.139% 0.124%
10° - 10° -
' %)
o] [ce]
s i
g 10° Q 10°
Ol Ol
@ [ve}
LN [¥e) i
* * )
10* r
Q3 Q4
10° 99.7% | ‘ 0.046% 10°
10° 10! 10 10° 10°
*530_40[488]
C 10° - D 10 .
10 o1 0 10 o1
4.24%
10° - 10° -
) %)
[ee] [ce)
X, X,
S 10° - Q 10° -
Ol Ol
(oo} 0]
LN LN
* * :
10" [ 10" ¢
Q@ Q3
10° 21.5% - | ,8.93% 10°
10° 10' 10 10° 10 10°
*530_40[488]
E 10 .
10 o1 0
2.34% A "84.3%
10° -
)
]
<
S 10+
cJI
@
4 _
10t -
10° 6.90% | ‘  6.43% |

10° 10* 10° 10° 10°
*530_40[488]

10! 10° 10° 10*
*530_40[488]

2 AN TBRIREFSHT-29MIREVET. A: XIBZH; B: 1.25 mmol/L; C: 2.50 mmol/L; D: 5.00 mmol/L; E:

10.00 mmol/L.

MR ERHHEZEREP = 1.00>0.05);
2.5 mmol/L DA iR BEAE 5 W %% o HY B T
{147 230 e J SO BEL i L 52, Bk 22 (R HL T-29 4 Jfd
WiBHHEEGy/G H, A2 2 7 HA G it
B X (P<0.01)(#2).

2.4 HSF2R WG AR a9 m ey B g, KA R
AL HHSF2 siRNARIHSF2id 3k il i 1995
BRI L N AR, 1518 SO0 A g2 H
() R 2 e s 22, &5 BRI JE (5 B O 1B
A (X 100) W Z T K I, & 455 5 K5y
HT-2941 fi 576 GFPRik, % Y% 1580% A I
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(K3).

2.5 Western blotteil F#Feid £ AHSF2)5 %
| 69 A8 HHT-2941 08 LS X 10°Ay/m Lk & 42
PP 12400 P, AR 40 B Rl £1140% )5 43 5l
THSF2 siRNAFIE L J H 2% 5 0 REZH ) 12
TR AN, B E 72 WG, IRIUE AR,
B-actiny N 2, FWestern blothar il % 4122 [
H 2R 3 B RIA T L. 45 R B RN
I A5 TR N AT HI0 12 25 248 i 17%) 2 11 s 7K1
BTt i 2H (negative RNA, N-R) KNCZH &
Z, Ui A I siIRNA RS 0 T IHSF2

3851

Ek X4
AT A—Fd
B AR m
)R B w GECR
A2, AT T g
AR F R % R
. REN. L
JA 04 sa e, 420
ARG R AR
R OB B 8 AR
Y. KE, Mot
Y20 % N IR 3R
WAE . R
W5 ) F T A
R BB 6 AR
% 72 ) 5 Fo g 22
B RS T K,
Hreay;
e E A B
an it o K T e
Z—, RAKIE
FTAKEFNA
Mt e, b2 E
am o3 7 AE 64
—FiE g M X,
FEIEEF .
AR e
o TR
KER . Bk
WARRRAL . IR
A F i A2 P AR
b e
He 2395 Mo Rk 2m
Jaey E AR
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W& TR

KB T 41 L 7K
T X BLHSF23% 14
AR THRE
ABEPAER, 2
W R B AR A% A AR
HSE R,
#FHSF2/£UC
AT REE
BAER, AR
FUCHIH B, 38
5 B iR AE R
BTHERER. A
BF 5 S AR Ve T
%, AH TR A
AR, B AR
o, kit e, 7
kR, A
BB K, 4R
15, .5 E W 3T
IBD & J& AL 4| F=
V6 R B o6 A & L.

3 EIESRLEBRER TMEREELMEK(x 100). A, B: TH4H; C, D: THEATIEA; E, F: i #5824 G, H: i FAXTEA; T«
BIEXTHE. A, C, E, G: ZOURLET: B, D, F, H, I: EDEHIET.
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2N, &. TS RAFUART ISR RS20 17 24D A T AT 2898200
+® 2 ARV T ERERNIE BT XIHT-29/MiEERARVSZ0M (%)
RIREER
JERAImmol/L) Gy/G, G/M
NC 50.235 + 3.589 25.0694 + 2.383 9.598 + 1.607
1.25 50.060 + 5.391 25.233 + 3.584 9.880 + 3.488
2.50 53.675 + 4.4665° 34.245 + 4.062° 8.193 + 1.085°
5.00 54.780 + 2.004° 29.230+2.519° 7.457 +0.962°
10.00 56.845 + 11.346° 24.952 +9.710° 7.430+2.163°

HSF2

1 2 3 4 5 6

4 Western blottMHSF2id Rk, FILBRBE. 1: T
ﬁEﬁHE 2: $ﬁ£ 3: BR éﬁﬁg 4 ITFIRAE; 5: T KK; 6

BRELIN, AH I, PR R g N H AR R R
KR A AN A T H S F2 28 1 UK P it %
IS REZH AN CHL I BT i R, 3R m
BEORAM B AR m AL, FaoE il R IA R T
P H 5L 1R IE (E4).

2.6 MTT A T3/ Z A HSF2JE 20 i &1
A T X T BN S TR T,
LA AN FIORNAT /AL R ILHSF2
(20 B3 5 2 75 208, SR M T T HE i A
7 A 2 2 4T A o 455 P P . AR AR A1 T S 56
GERL IR T RRENS SR T AR B R[]
f785: 2.5 mmol/L T BRENE 548 h. 45 R iEIR:
UM TS T, NCA ., dREH., dRiE
XTHRZH . T, THIRAMAE S N
0.4621+0.112. 0.480£0.054. 0.248+0.036-
0.136£0.029. 0.2954+0.027, 7] JILNCZH LA
T AT 855 2 2 G b 33X S AN 4l 4H 2 17,
HSF2 et 32 40 i P BH B v T 3k 3R % T
U, TP A0 B AR PR ARG T X R 2 ) B
SN B, WZH ) BAT 3 22 7 (P<0.05)(EI5A).
2.7 FihAnit & A HSF2JG xF 4m fLif A% 64 3 fvh
A 5 H N AR I A4 A B 57 4 i IT F%
FIH) T EAFE: Transwel i /NE %HWound
scratch assayRIJR 5L 6v%:, — 3 P4 BB AT Hb S ik
SRR RE

KR BAE A A HImage-Pro
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A o6 - Bl NC
B AR
04 0 ik
o [ VTR
{ —T
0.2
0.0
B ,
30 [ NC
(B RUESS =
£ Tk -
5200
<o
&
i
=10t
0 L L

24 48 72 96
t/h

120

5 TEWFESATTERE. FHHSF2HIHT-2948
B RIRSENMESRIER. A MTTRI T BRNE S
TR FSA . FHRHSERHT 20418 M2V B 51,
B: i #5A . THEHSF2/GHT - 29 VIR SCae 8r & 2= B 5
[ HSF2: ARTEFEFIRF-2; NC: BRIEEXS IR,

Plus MG HT 8, SEit o Hrdi i RIIR X T
MR T E IR B SR [(MREEE =
(0 hXIJR B8 FE - B I B 1) A5 RIJR 9 )70 h
RIJR % JE X 100%]. IR S50 45 5 BoR: HSF2
I FRILHAET2 hARTRIJE & R TNCA, 1
1£96-120 hifIlE) it RIAH 5NCH % 7 LGt
25 L (P>0.05), T HSF2T-$t 28 76 300l 19 8]
(0-120 h) 5NCA LA, 40 RYR & & 8 /1 i 2
P33, KEISB, 6).

TranswellZNEyEAG I TP AL RIZHSF2
JEXTHT-2940 ML #2520 45 L WoRTE20015
B T T Trans we LI [ 1T #2 41 g (K]
7), NCALT RS A Bh23 +2, i Rk 41 h30+

3853
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A1) T IR BT 2R

o
=g

24h

48 h

72h

96 h

120 h

6 FHRERIEHSF2/GHT-294BIRRIESEWR YL 6508
F(x 10). HSF2: R pasLs5 K T-2.

2, THANI12E2, TIHSNCHMLL, 2R
Y BA G275 L(P<0.05). Transwell4HffiE
78 S50 R I3 Rk 4H ) Al L AL e D1 BN C AL
B R IN, T TP BN C4H 1) 4t o 7% R
T 5 B A1

2.8 F#Aeit £ AHSF2JE *THT-29%8 it 8 #A 44
Hr N RLNSHREEEN S IRNAT- P
FIEHSF2 I AHMIAE T B AN 155 40 0 ) T 858
™, 4H R B A e, AT A A AP
ety EATRG I, 45 R BoR: NCALLA K i el
X SAN A0 B ZH 2 18], & B[] R 40 B v 1 22
TGt 5 L (P>0.05)(FK4, KE8). LLEERE
7~, HSF2 siRNAFIIE RIA H FI2E K FIHT-292
Vi) ) 240 A J S T 2 7

2.9 FH AL R KXHSF2/5 sHT-29%8 f A
890 AT AR AN P IRNAT
/i FRIEHSF2 1) 40 fAE T BRBA 15 5 20 i 1
PREET 004 O T, SR A O A A AT

WCJD | www.wjgnet.com 3854

7 SREREEEMETIBIERBEMNHT-294
f2( x 200). A: IEF5K2H: B: TH4H: C: BMRIRA.

fail. g5 RN WRIBAG T, BT
K N51.000% +1.987%, i ik X B4R T
FH67.300%+0.999%, Pl A &% %R
(P<0.05); T BIIT:%73.567%+ 1.234%, T+
POHIR A A T3 N52.033% +3.667%, i
H) 2 5 BA Giit 5 = L(P<0.05)(E9, 10).

3 ik

4 T (apoptosis) & — i i H A% i 40
B AE T Mk AR, T AT DU AR B 2
W EZH . TG, HRET ARG AG]
ARS8 05 90, A% 4 r 2 21
WIREEHI RS E « 4R BF I 3 7 2P i 2 41
A A5 T A 2R T R R N A8 S AN T B
SR, AU T 5 N 25 K AR E DR
&, BIAnE . B S B . A RAT PR LA
Jo 3w . i o e o e i
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& 3 TFRIK. FHHSF2GHT-29/BIRXIESLI RS R (%)

ipfl URAEE

XIRB) FRIMEXIRA VeS| Fina

24 h 3.887+0.753 5.694 + 1.383° 2.598 + 1.607°
48 h 9.306 +0.948 12.009 + 0.837° 6.777 £1.311°
72 h 15.383+1.433 19.167 + 1.115° 12.809 + 2.253°
96 h 21.016=1.329 21.415+0.721 18.388 + 0.903"
120 h 24.703 + 1.621 24.907 + 1.245 20.012+0.861°

°P<0.05 vs Control. HSF2: HYRTIERER52.

® 4 ORIVABRSATN TEINE ST N FHRANTRIEHSF2XHT-29BRE HEIRZ0A (%)

A ‘MinEER

Go/G, S Gy/M
BRI IRZE 48.735 + 9.850 29.805 + 15.917 3.29+0.693
WFRAAE 52.515 +2.326 19.150+2.814 1.885+0.417°
WFRIAWIRA 49.810 +7.538 19.470 + 4.893 2.170 +0.566
FHA 50.230 + 1.259 19.510+9.235 2.055+0.516
THINIRA 53.195 + 0.658 13.155 + 0.643" 2.445+0.276

°P<0.05 vs [AMIYIBZE.

JERE bR i 2 R R R R R, v
DS I s P9 B A B L D DB S50 0 5 1 2 B [
B2 G y% S R B T, 8 G [ A 2 G2 2 R
i, W bR A0 B AR TR AR 1) S B
T IE R, AR AR EL B, A
¥ 250 B ] A 2 977 A1 B 451473 -8 52 100 P4 p Ok
PEATTEUER I B BAE L, A2 im] 5l e b
wFE VI, S B R AN E AT 2 S i i
ZA] AR AR I ek, SREL I IE e R 4,
BT 1% L6 #5 R BB DRI AW A2, IBD KR
I, KR R A A 2%, th T 5T
21 A 20 b R 4 B A e A R P T 4
BT RS Ia], U B R N, i
FOZ B i S A I RS A7 % 2R MBS ] 2 T 8
TSR IEANA, 5 R e SR, PR
ARG MBS D Re BN R AR T RE
I OCHERY B, fth i D Re 245 T e 5 1 b K 4 i
AT RIEARSE, M S EUBDI A A . KEPS.
ISR, ERSR R 2 [ UE 4R 2 7R 41 B T2 7EIB D
{10 R 9 WL 1) v e 2 A A2, A S PR B A
T2V T e S S0 T8 TN M 35, e 3t 2 s
PEREANIG PR ™ B FEFE R AV, SORE4H iR I
FEIBDIFFEZ —, BSR4 T2 524
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S JRE AN AR IR, FERIUN B
FRLYE T, 985 40 M TSR FEUCTHHAZ
T X LT I X 3, 25 ke s bR A sy
BT INREL ST, i BE % 45 4 RERE R N
JEIl, 4 R B Es b e 4 B T 2R Bl 2 3% n
AT b 7 T 66 557 B T e 2 492 1T e 5 I b e 1
A M T AR A O, RN b R A T
JE, T 6 M8 181 A5 2 T b B2 400 B A0 o P 40 A
THIRA AT RERIBDAR A . KEHIER. b %
ST FEABIRN, PR IBD k-
S A P T B LR, A AT R — APk

iy 306 286 W53 475 B 9 RE A2 U C 1) 2 B 4F 1,
172 1S 903 1) B 9T AR 2D DGR 6 T 5 4
MufiE 2 thf, FEEIBDIAYT Eth R 71X
PRI, H TIOR8 TT 8 R A S
FEW B AR T AR b, AR SRR E
SUiE ZIhEE. MR B & 552 BN
1 T = A= (RTHS Ps, T H S PsE {47 i 41 i 1) &5
AT RE T T A F$ R RAT/EIBD AR YT
R T B A R R IR ST, Dk R AR A A
95 7™ B RE . T A 7 [ BA i 99 S 56 4 B
UCHEH S 5 FA (R4 1F F FTHSPs
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A
400

G, G,
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200 r

100

Dean.Jett.Fox

RMS =7.14

Freq.G, = 50.87
Freq.S = 21.14
Freq.G, = 2.18

G, Mean = 16815.5
G, Mean = 33631
G cv=10
G,cv=10
Freqg.sub.G; = 19.31
Freq.super.G, = 3.05

O]
o

300

200

100

MR

60 (K)

Dean.Jett.Fox
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Freq.G, = 48.14
Freq.S = 16.01
Freq.G, = 3.57
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G, Mean = 33747
G cov=10
G,cv=10
Freq.sub.G, = 25.67
Freqg.super.G, = 4.89

0 20 40

G
400

300

200 -

100

60 (K)

Dean.Jett.Fox
RMS = 5.67
Freq.G, = 51.12
Freq.S = 26.04
Freq.G, = 1.69
G, Mean = 16391
G, Mean = 33862
G, cov=10
G,cv=10
Freq.sub.G; = 8.8
Freq.super.G, = 6.61

400 - G, G,

300

200

100

60 (K)

Dean.Jett.Fox

RMS = 10.07
Freq.G, = 52.73
Freq.S = 12.7
Freq.G, = 2.64

G, Mean = 16643
G, Mean = 33286
G cov=10
G,cv=10
Freq.sub.G, = 25.13
Freq.super.G, = 5.71

0 20 40

400 | G, G,

300 +

200 +

100

60 (K)

Dean.Jett.Fox

RMS = 7.86

Freq.G, = 55.7
Freq.S = 18.55
Freq.G, = 3.78

G, Mean = 15836.5
G2 Mean = 31673
G, cov=10
G,cv=10
Freq.sub.G, = 16.28
Freq.super.G, = 4.32

60 (K)

8 RIVIBIRIATNFHRANT RIAHSF2HIHT-292 TEEANE SIATBIREME. A: EREA; B: IRENEM; C: T

P D: THURTHREE; B B ARAL. HSF2: SR eiLsA 2.
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2N, &. TN RAFVAR R RS20 7 E 2R E T AT 2evs2a
A 10 - B 10° -
10 o1 0 10 o1 0
2.21% 34.5% 1.64% 50.7%
10° | 10° |
< <
Lo Lo
Lg 2 | LQ 2 |
S 10 S 10
a a
% %
10* 10' -
100 ) 100 e 3 |
10° 10! 102 10° 10* 10° 10! 10 10° 10*
PE-A PE-A
C 10"~ 10* -
Q1 Q2 Q1 Q2
3.21% 44.8% 1.21% 31.4%
10° | 10° |
< <
o Lo
pu s
Q Q
[a W o
o v
& &
Q3
[ 27.4% | ‘
10° 10* 10° 10! 10 10° 10*
PE-A PE-A
E 10
10 o1 0
0.856% 0.233%
10° -
107 -
10'
o & 0%
0198.9% | ‘ . 0.00% |
10° 10! 10? 10° 10*

*530_40[488]

9 RN TEPREFSHT-290MIRAVET. A: i FA; B: i AN, C: T4, D: XS IEA; E: FRM:XT AEZH.

THSF2, T B E D, 82 ME . BiEZ
HR B E 1 5 AR KT AR IE R AR, AE
AU, G P R e it IR BT IR
AR, ECEAN A TH S F27K -0 40 i 8 1 J2 il #
RS2, AN KPR THSF2 5 UCH] K &
TR T 1A R 3 AR 5 3 2 bR 4
MR T, X — W A AR B FRP g
FHENN T BRAEVR A 2 46 b R 0 i 1 3 22
RERRIE, BN RRIBUIETEREN, M, T
PR BAAE VAR S AT 18] 86 5 AN 45 P B B A PR
AT, SIS MTTANE . i
FAH SRS 0 240 P 3T R AR AN ) TR
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BNUREE . BFRCT AL ERJHT-2940 a, KB T R
#4(5.0 mmol/L, 48 h)REMEFFUHH 275 F A &K
AT A BRATEEAT AN [F) 7K S H S F2 1) 4 G
HT-2940 8, JE7E T IRANE SR T N TMTT
S A A TR RLI, MTTARSME
B S8 R BATT R B3k FIA H S F2400 Ffd 4 (1) 3% 5
TP B T R ARRUH, i g =04
ARSI % B i A HS F2 I HT-29 0 T2 T2 %
T Ho R4, X PR H SF2LE LA SZ B 45
s, & — P E R R R EE . T 7R 4 ML #
SEIG R e RIRIEIE 2 Transwel VN E 2,
I RIEHMHSF2M AT R % & TNCHL,
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80 r

60

40

TR (%)

20

L sl o R e
2 RS EY A 58
ot 3)\;%5& < \@‘g\‘%/

B 10 TEMFSAETTERA. FHHSF289HT-2948
AT RESBE. HSF2: R FFLTFET-2.

PEORHSF20] g b e 40k AR ) T2 B B A it
B AR R B AR .

FHIR, MTTR S8 58 5256 30411 & 30T
PHSF240H )5 UH T-29480 i, 40 o 36 5 3%
5 R ZH LU R B PR, X 3R R T HHSF24k
P JE I HT-2940 M CEA LA 32 MR 5 I, 2k 2%
TRAF e 7. T QA SRS I T s B 6 SR R
HSF2 siRNAZ 50 B HT-2940 fa i 12
AHEG B ST, 3 — B THSF2F#iRik
JE I g 2 TR E R, $-7RHSF2 7] BRTE
T T SN 4 RS DR AR . 4 BRI A S e
i LW RRIREE & Transwel UNE T, R
DL HLHSF2 I 4H T # 66 1 32 241, 18R
HSF25%F [y - Rl 4t i A6 1) T B3 452 49 F i 7
AEMRTIEEAER. AN, i
A T A A A B S B rh, 0t T IR AN T
WEE N, ANFHSF2/KF 5% Yo i i 8 #4041 5
xof REZH LA R O 22 5, R ILG /G A4
PR R I %, X S AT T RN S S TR
HT-294H L 4t i Ji 33 70 A7 45 R AN ], $27RHSF2
A e I VR 42 2 A Sk S 6T A4 DR A 4R
H, B T] BEIE 55 A & 1%, AW T i T 9120
Brig, HIRZ [ BHES A4k 2R R HSF27E
PR TE LT B CRA A T I YR 42 AL 1) e ] 0 A7
FEWI LG B R T, AR R A S A R R
ML 75 ZEER N BRI 5K

BATE ATIASLE O LIESEUCE H Lk
IR, A2 M7 P I 1) 2 (1 R R K
SPEI AR BIHSF2 3855 B, ARsesh A
Ji 7K P BH S F2 %5 17 T 6 ) 12 3 3555 OR A
TEH, S adt AR B S ERM. Lk
i A PR PR F 3G T (VKR ) A B4 J5 b
AR A 1 G, $EORHSF2IEUCH &
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