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Effects of sodium butyrate on the growth and

apoptosis of human glioma cell line SHG — 44
ZHAN Yan , et al
(Department of Neurosurgery, College of Clinical Medicine , Chongging Medical University)

[ Abstract] Objective : To investigate the effects of sodium butyrate, the most important short chain fatty acids,on growth suppression
and apoptosis of SHG — 44 glioma cell line. Methods : Human glioma SHG — 44 cells were treated with 2 mmol/L and 4 mmol/L sodi-
um butyrate. The inhibition of cell growth was assessed by MTT spectropotometric analysis and immunohistochemisty methods. The
apoptosis was observed by reverted microscope and transmission electron microscope. And mitochondrial transmembrane potential was
detected by rhodamine 123 dyeing, which confirmed that SHG — 44 cells suffered a mitochondrial path apoptosis. Results : Sodium bu-
tyrate treatment resulted in significant inhibition of cell growth, with proliferating cell nuclear antigen expression weakened. Further-
more, 4 mmol/L sodium butyrate could induce the SHG — 44 cells apoptosis. It was proved that cellular membrane shrunk, vacuoles ex-
isted in plasm, and apoptosis bodies occurred by morphologic observation. In addition, the 2 ¢m was decreased in apoptosis cells after 4
mmol/L sodium butyrate treatment. Conclusion ; These results indicate, in malignant glioma SHG — 44 cells, sodium butyrate could not
only suppress cell growth, but also induce apoptosis by a mitochondrial path.
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¥ KSR EE SN A, 5 T B 1 RPMI 1640 3 37 ¥ (Hyclone, £ H ), 73 I HT 4 R

SRR R SHG — 44 £ B8 B 008 T (0 5 i i (100U/ml FEF .100U/ml #EZE R ), E T 37T .5% CO, L
MR R MIEFF AR 2+ 3 REFN SRR, 4~ 5 Rl

{fgﬂgﬂ:& ’%(1978_ ), g ,Iﬂ&:,{il‘;‘f‘lﬁﬁ , Eﬁiﬁ%%iﬁw%‘ﬁo #{:"ﬁﬁﬁﬁﬁ 0- 12%%@?&%0
EX LA N 18 EER 1.2 #HpaE



http://www.cqvip.com

HEEERKHFHFIE 2004 £ 2985 3 # (Journal of Chongging Medical University 2004. Vol. 29 No. 3)

D000 http://iwww.cqvip.com|

— 285 —

T RN g b H R 2 7)) A 10 mmol/L & PBS
BeHI AR SOmmol /L #ER W % pHEE 7.2, BEXEE
4CKFEPIETF . SHG - 44 405 b 3R 40 Fust B4R, 4% 1Rt
TESEFR WP 47 BRI A T BRAN FISE A TR PBS, T B FRER
W 43 %18 2 mmol/L B 4 mmol/L,PBS %} i,

1.3 £Kd##&

FHAMTT ek, SEBUHAEKK SHG - 44 IELL 1
X 10° HEHEMT 96 fLIEFH. 8§ 24 h B—R R FEF
BEBAIMARE M 7E R TR 200p, FHMA Smg/ml MTT
(Sigma, £ H)20pl, 42235 5% 4h oW F LIE W, FLIMA
R TH 150, FEEE BT 1B M 4% 450nm K, DL
B R 25 L% B, FE B SR %% K2 il {X (BIO - RAD,
EH ) _FE #FLIEBRIE .

1.4 SBmiLie
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R, 25 Ab 38 96h S5 AU 33 H, PBS MR FIIK ,95% Z %
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(CERBEEREE, S-PRASUZMHR RS AHE
AP IR (PCNA) ¥ A8 M B FT £ AR FE R 8 |l 7= i,
1.5 AT@miBAFAE
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WA ZS YIAL R 96h S AU, PBS BRI G 2 4% 1% — B T
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RS AR E RS FERBE PIRBRRAEHS.3ITCKE
15mine AR 41 M2 1Y ( Becton — Dickinson, & E ) ¥ 5 =,
B &K 488nm HUIE , Modfit LT2.0 54445317 -
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PCNA A EM TH#%,DAB B 25 H A
ABFEH, X IR 40 40 PCNA 3% ik 2 78 [ 1%,
2mmol/L T BR#N1E FH 96h J& , PONA ik i 55 (40
B 2), ZEXEGMTEE RGN E T, X RRH
AN HE AR FERE %8 0.71 20,10 F10.19
+0.70, FREEZR(P<0.05).
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-3

2 TE#MI SHG - 44 48R PCNA FikBIF M
O3 EBA PCNA Fi& (96h,S— P x400) ; Q4 H4H PCNA Fi% (96h,S— P < 400)
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Yo B, BRI R
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BAT B R B BRI 5 B 3K, R S 4
F&, e RFET/IME, [B6T, AN AR ER 2R .
i 4E 2mmol /L £1 M& 45 DL E R FA .,

2.4 AR X A m) g A =

SHG — 44 #Afa LA P1 # Rhol23 W E Yo, K
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HE 28 R & Agm ¥ 32 81 89 3R 58 40 f8 (PIY
Phol23 7).

2 TRREIAE TR 96h J& , 2mmol/L T BRI A 2.
NWBSHG — 44 ML ZE T T 4T 4mmol/L T A&
iEF,25.05% B9 SHG — 44 i & 4 7R 7%
BANE 1.50% B XEAT-(RFE 1), B2, 4mmol/
L TERHNAEH B 5 AR IR B SHG — 44 A4
Bk Agm TR, AR IR T,

®1 BRAEBOGEN T EBRHNF I
SHG — 44 fBEAT (%)

" T B 1 (%)
PI”Phol23* PI Phol23” PI'Phol23"
Control 89.52 1.50 3.56
2mmol/L 83.21 2.92 8.38
4mmol /L.~ 58.26 25.05 10.20

*+ P<0.05 vs Control
33 #®
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FEN=FEERNR. RITELIMMIRYES
B, 2mmol/L. T BREAREHE T SHG — 44 4L 1 5
AR ML R IF R A B, EABR S,
FeA T K IR T BR AR ARG 5 S5 90 A M B R i 1

M. BAZMAYREZHMBRAT.BhH FTERE
WEE AR, AN RN D, s sEis 4 B
DR BE A 2tk & BT M 25 d 12 R 51
= TZMETE,
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BEBEAT TS B, 5 R BR  SHG — 44 ey 4
KT BRI B 3G i mii 18, e H ik 6 B on
PCNA KX Bl B 355, PCNA & — Fp 41 g J8 89 &
B, FERBE S B, 1EH DNA BA 68 5 I B
1, {E3# DNA R E&RE(h DNA, HE S 5 Mg 5E
R DNA E il , H3% 5 R B 1 40 i it 38 58 75 1
PCNA 58 355 )\ 41 BT J& 81 8 5 /K Pk sk T SHG
— 44 MG MG, X FRIERIAE P ELCH
Y DX B 4R B 1 R 0k v 5 R 4T B ] BT B o R — B .
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WUEE Y £, e i i o 0 B (RS0 3 R T A M B R
MAgm FREMNER T TRRMES SHG - 44 4 A
TR G, RFREDARR TEARTIREE
ALEH PR EEM,

A P YE RO T 22 kLR IR I8 i TR R E fL
(Mitochondrial permeability transition pore, MPT ),
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HER, XEHE X —F FH MPT B
Agm BIBEIR . MPT BFFREBEIR 140k A B R Fndh
F I BT, (AR R TR B RE, 5
B PR RS B AR, 315 | R SOk 7R S E R B
. SRR IMNE R IR 4 FBUE b TR g4
ZE W Caspase TELY—MEGAE C U LRTES
¥ ( Apoptosis — inducing factor, AIF) BB . fE
ATP WIS ST e E CHE5HE R ELN
F — 1 # Caspase — 9, 7& L # Caspase — 9 1E A 17 3
Caspase N #f — 2 fih & Caspase £ BK i K R B, 11
AIF 8] H #1616 T #iF Caspase, A i 3 5 B T2/
Z%ﬁ:_[:’]o
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P2 LA Bel - 2 \Bel — XL AR A9 T 1 2 B fi
PA Bax Bel - XS A ERMHATHFEE. B3TiA
A, Bel -2 BHEMHITE T OEMA L F#E S HE &R
Y Bax Z5 G R A 1K Bcl - 2/Bax REHR . %
FUERAK Bel — 2/Bax HLBIKF R R & Bax/
Bax, WA T- g6, 2 40 & AR 1. Bel -
2 FXH T P Bax RiEMHE R RE S B A0 i
T, AN, TERMEREEZEE W B - XL A9 £ L,
1E R 335 Bel - XL f9[H] B8, T BR #Mid i T 4 Bel -
XL WERXFREFES THETHEEM, T, Bd -2
R AT B8R 5 | A0 e £ i 0 T DD A K
 REBRHHFILEMNS T, B - 2 MERBH
MPT B E 2 4 43 PBR (Peripheral benzdiazepine re-
cepter) B RIEFERT [H] A UIAE . Bel — 2 F Bel -
XL BB I H] MPT FF ik FI4E+F A gm, 37 B 1 2h7
AP EE CFl AIF BB, B — XL HRESF
R SMBREE C, NME KRR ANEREER C
ByE] F FH 4, HR, Bel — XS WIBH 1E Bel — XL Fu4H
REE CHgs. RIMARD, XTEERE T BRMiE
i Bel -2 EEF R SHG — 44 M0 & 4= L hiik
BTV,

— N EHER R T M BRI, XTI 4, 78
233 TR ARIALFR IS B JES 2 1) BBV AMEIE 2 & A 1A
T-WE? Wi, M4 2mmol/L B T BRI E £ 215

5 SHG — 44 #1461 i 4mmol /1 #9 T BR N A
EHSHMRAT-R? Xtk B Al I%E AR,
HEFFE—EM5TIESE

s % x W

(1] & Z,ME T BT AR B R & 4R SHG -
44 EHEMEF R []]. 8 = FBE AK¥44],2003;25(11)
993 - 996.

(2] Engelhard HH, Duncan HA,Kim S, et al. Therapeutic ef-
fects of sodium butyrate on glioma cells in vitro and in the rat
C6 glioma model[ J]. Neurosurgery,2001;48(3):616 — 625.

(3] &s# M IM] At AR T4 ik, 1999: 154
- 156.

[4] Cao XX, Mohuiddin I, Ece F, et al. Histone deacetylase
inhibitor downregulation of bel — xl gene expression leads to
apoptosis cell death in mesotheliomal]]. Am ] Respir Cell Mol
Biol,2001;25(5) : 562 — 568.

[5] Yang E, Korsmeyer S. Molecular thanatopsis: a discourse
on the BCL—2 family and cell death[]]. Blood, 1996;88-(2):
386 — 401.

[6] Wang HG,Reed JC. Mechanisms of Bel — 2 protein func-
tion[J ]. Histol Histopathol, 1998;13(2):521 — 530.

[7] Staunton MJ, Gaffney EF. Apoptosis: basis concepts and
potential significance in human cancer [ ] ]. Arch Pathol Lab
Med, 1998;122(4) :310 ~ 319.

AAAR AAAAAAAARAAAAARAAA

(L4882 272 )FERAM . JHEEE HHXE EREAE
ULE BRI, B FER BBk, T SR BT, B 1811
BEANBRA/NES I EL, PR . BEE.FHE
HLFXR, AT 4em, 81T Sem, B, X MRS, B
FIEFER 2em, HRE AP ESE REDEHE . SRERENI.
F/ER 22.7/79. 7g/L, HAEH. B REMIEH, Mm:
WBC2.3 x 10°/L.  RBC3.28 X 102/1.  PLT71 x 10°/L

Hb82g/L. BEBAT K, K% 29. 8em. HIEF KM Kala -
azar WK % Dipshck P Kl BHB PR HECHR &, 5
PR B — 3, g ), B4R i WA 40 P SN FEEH —#E

MECEEE)
2 BITAR

FIREER S N (0. 6 3L /) RITMINT R, 1] E] B 7
Ko B—rRIO0OKN~10X, BA1X,ELZFERTR: S
H13%, Azidir oy MECHELRY. 5 —
FFRRI TR, R EURA TEERM: EEEXKE, T H
TR, HECITEEREWA ERME, FREZ F4K
BPKIGEM, BRTIAIT . IBITERHEE T8 /2R
30.9/103.6g/L, B2 JREHMIEH , mMA: WBC 4.3 < 10°/1,
RBC3.78% 102/, PLT 71 x 10°/L, Hb 106g/L, B g K

2 22. 7ems
3 %W #

B PRt A2 R RS R M 7 M 3, 7E R
T LR =M AR BIARR CRIER, B R&E
VA, 43 51 LA B JE b o o 0, o TP 0 S S P 1 R A
HRIRE, BRIE b TEIEFR, L SR =R R R 26 R A
X, B =R KR B AR [ A ERRE LR . it
REEABEN, UEHE, 10 ST ILELRES. LA
PR, SRR R A KN R A KR AR TR
HATHER R, 2 M AR /S, His TAESKZH ADRD)
PRSI, FEAS R X B3 7 B ), RS PR, AR AR AL
BONBARTE REBREMIRE, APRELERL
HA B, LU RIBUR A T 2 IS AR R AR,
JERAE FRERIFH B ZIT . Z E, A REER S
3, WEREIBRIZH 13 A, RS XKER . R HNIERERAR
FAAES SR FER B RA R E ZIVRARE . h T
B IG RAE R A S R, 5 A I R R B e 5 4 KA G R
&, MZEFEE ANARSBER, XX EREX NS E,
BOHER X KR R R AE , n B hiZm . ST
B HEEARECEER, BEY BN
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