TEGEFLEERZLE 20442 H;  18(1):57-61
Chin J Pharmacol Toxicol 2004 Feb; 18(1):57-61

- 57 -

BORE S #+ & i B 2 X/ BR K o 48 B /Y =2 i

RIELL, R6FR ", s, ™

, ERA, Wi, WS, FHL, TR

(AL BER R SR 3, 0k A1 050017)

E: B WiTtkighkewFESDAIAKX
IR eFon ., ik RAMEPUEFRX
A E MM F %, B ST 27 BALB/c A R K adb 4
min ¥, BR RELESFRLETIL,ig Dl
2 ST(3 pug-kg™") B 12 h K& ST(3 mg kg™ ') )&
6 h Bp T IR KA i i8S CA2 RAYZ T
BIIOAL B IR F AR E R R AT R
T AL, B 2 3 K A E R B R 3K R R AP 2 TR
¥ % R T AR D CA2 R s B Ab 2 Lt 473t 4
SHT, 4 R R OA ST AL P20 % A 95 B2 T ALH AP 2 T bk
16 38 & T AR R RR AR, L 2 ] 5 A B AR B3 &
ARmeARZ KM LR AN, ig ST 3,30,300 F=
3000 pg-kg™' 12 h 5, S R B 6 B R 2 A &
RIS 5 ig 3 mg kg™ 49 ST /5 6~ 48 h, [ ST 4
AR e K, e TR RS, Hid
24T STT 58 /DA KA A, LM, &S CA2
XAy 22 0K A RAT R T, F 5028t K s dm
R =

X 2emEL; B AT AX@rER

FESES: R9%.1
SMERERIRAD: A
X E & = 1000-3002(2004)01-0057-05

ZAt, il B & (sterigmatocystin, ST) f& 2% 4, il %5
( Aspergillus versicolor ) HE & ( Aspergillus nidulans )
SERUR P I R P R L e S
TG YRRET 2R A M i X S ZRAT B R Y
HUEE B AE 2 5 AR T S AT K

i HEA: 2003-01-22 #EZHHER: 2003-04-30

fEERT: XIFL (1977 - ), Lo, b B AR ET AL T
5V 22 o e e s R VN L sl P R e LR A |
FEZZ(1957 =), B Wb B E RN, #UZ A B0, EZM
I 5 R -5 e 9 BELATF 9% o

IR EH
(0311)6266321  Fax: (0311)6043026

E-mail: zhangxh @ hebmu. edu. cn Tel:

YL g Rt A & B ST AL B /N R & R G 2
RERR AR B, (HAT 5C ST XL LA W) 228N 5
FE| N ANER ILARIE . AWFTE AL 2527 A 34
B E A AR S, 5 1977 1%, 0 W ST X/ RN
MR AANI R F , LU ER T ST X6 /) BRI 20 2 A A
Wy RO, TR ST 2% 5 X AL (9 £ I8 1 Ak ks 7
filio

1 M#5E7GZE

1.1 5 ARLE

BALB/c /IR, 18 ~ 20 g, WEREA -, TETER, &
FAE 5 BLEE S48 54 04082 5, ti b BE Rl k2%
LR SR, ST I A EH Sigma AW, BT
A BEER K . SE AT R AT EAT

SIS 1 265 30 H BALB/c /NUBENL M 5 4,43
% ig ST 0,3,30,300 1 3000 pg-kg™ ', 425 2 HH 25
ml-kg™ ' ig 12 h JEKs /N BRUBESAL BE , 30 U,
MRS UG %% 2 KM IR 2050 53, AR I A 2L 40 F- 3
G RWERSY, 43 5 10% W2 i Fl 70 % £ BELE]
S FREEATIE AR 2 A A 2 A A A

Sz 11 Ff 48 H BALB/c /N EUSEHL Y ST Ab 3
RN RRA, R4 24 H, MEREF . 4351 ig ST 3
mg- kg™ 'RIAF AR K . BHAL/NR 5T ig S 6,
12, 24 F148 h #5006 H/NE (MEMES 3 H) i #ikk
SE, 57 BIIUIG , A (TR 5258 1) 6
1.2 EEENE

B E K 37 BH RN A I A % S e iR
AR 4 pm, 3550 HE B0, JB00ER /N U 4121
PR TTII B S22 AR 10, I X1 D CA2 K&
ASMEAG SLIET T I HT o
1.3 ‘AR ESKN

e 3% B AL T e 4 A AN M O AT AN
DNA Jeft, FELIRUT S 4218 200 H 14
W1 9% I FHBE IR 2% ph R VA W (PBS, 0.01 mol-L™",
pH 7.4) [ T Wb 4 i AR N, B0 IR AN, &8



.53.

Chin J Pharmaeol Toxieol 2004 Feb; 18(1)

400 H Mt , PRS 5% i 1 0 25 40 Al 2, IR Ak 2, mE
— AT DNA e, RAEE BD A FETR
FACS-420 I 2020 B (AT DNA B8R, L 5 (f o
AE A (R e o B T A R L 1L
HETEAGTE(S A M+ G M B E) /(GG
M+ S + G/M M FEER) x 100% )38 40 S AT
HE .

{LERAETA 2 WS B HOG R, MR R 480
nm, THETGEE 300 W, B #% #4555 A HP-300 Consort
30 THEHL, B BD 2> 5 $ 6 Y AS BB A AT
BEELRFE
1.4 SEitZabE

BABA « + s T, T A BB AR Spss #4F
FEFTALER, BT BREE 5 -1 R 4E 2 [ Y SR
#4547, 55— i) g X R 5 4k 20 2 A RS
R A AR e, R SR ERA
HR5ER.

2 HFE

2.1 mHEEREYE

AN ig 3~ 3000 pg- ke ' ST fG L HE M a0
2 HEEDERIAERA LB RS, WETEH
T, MO R PR, R e s R A, T
BL1~2ABH R AR, AR R Rk (B 1A), ST
b T £ A B A DL R e i K Bt 6 E 4 B ER R L (B
B2 RS CAZ EWEICT ig ST 3 pgkg Ve
12 h 71 3 mg-kg ' /5 6 h J5 BN Rl 0L — 5 # 55 09 RAT
PR, LS T a2 KiEh B3, FI A4 46
PR B R, B, B R R (S
AR, Mg R Ar 4 B w] LA Ik (B 1B).
i 5 R0 AR DA PR A R BE 4, AR R AR R R T
AHEE L BEEFMEE 1C). S TAHER
H] BRI S CA2 F i M M T it 2t (1 A
F22) R ST A B A TR S ML
fRlX w0 BB, B R R e A e g
HAF BB (n=6,r=0.718, P<0.01),
2.2 ST /B 48 A i T a0 R0

TR A R R A R RN, ST AR TR 12 h,
Fof FREE FISEUR 20 B 20 A DNA A5 (R i i 2957 LA
T4 BRRIE PERY I A5 R (B 2). &M ST &b
FE2E /) B R 40 R O AR H B B T R, ST R
b5 0 o R B R IR 6 B, RV A ST IR

Fig 1.  Microphotographs of neurons in the hip-
pocampal CA2 area of mice. A: contml, few neurons with
degenerated changes could be found; B: sterigmatocystin (ST} 3
pe-kg 1, ig, 12 h. some neurons with degenerated changes could
be seen; C: ST 3 mg ke ', ig, 48 h, many neurons with degener-

ated changes were present. v : Neurons with degenerated changes,
showing the shrunk, dense-stained nuelei .

Tab 1. The percentage of degenerated neurons in
hippocampal CA2 region of mice after sterigmato-
cystin treatment with different dosages

ST/pgkg ! Degenerated neuron/ %
0 8.3+1.0
3 13.8+1.5°°
30 19.8+1.0°"
300 481,70

3000 31.8+1.3""7

The mice were given ig ST 12 h before the test. z = 5, n =6,
TP <0.01, compared with control group.
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Tab 2. The percentage of degenerated neurons in
hippocampal CA2 region of mice after sterigmato-
cystin treatment at different time

Time after ST Degenerated neuron/ %

/h

Control ST(3 mg-kg™ ")
6 7.3£0.6 26.6+1.9""
12 8.3x1.0 31.8+1.3""
24 7.8x1.1 35.9£1.9"
48 8.0+1.0 41.4£2.9""

x+s, n=6.

" P<0.0l, compared with corresponding control

group.

(41 T AR 2 A 40 08 T 1) VE R A3 58 (- = 0. 693,
P<0.01,%3), Pl 3 mg-kg 'HY ST LLH/NEUS 6,
12,24 F1 48 h 43 514G 00 Fiki 48 16 vy 900 T4 O, A BRAE
ST Ak 34 F A [ 8 B[] A5, 5% 35 26 248 ol %) 9 12 32 1 1
R TR IR, Bl ST A A 8] A0 28 4, 40 i 7
AP Z 3G, Ak P[] 5 20 B O T 2 ) A AE
BRIEM R (r=0.618, P<0.01,% 4 F1E 3),
2.3 ST /)R i 28 AR 1 58 A9 22 i

AR 45 R 2B, ST 0, 3, 30, 300 A1 3000
pgokg™ig S5 12 h, B0 MG G FE B0 ) (11.0 =
3.6)%, (12.9+2.7)%, (14.7+3.3)%, (16.5 +
3.3)%M(16.7+4.7) % ,ST 3 mg-kg™ ' ig J5 6,12,24

Tab 3.

Effect of sterigmatocystin at different

dosages on apoptosis of cerebral cells in mice

ST/pg-kg™! Apoptosis rate/ %
’ 3.2+0.9

’ 57+1.6%"

N 92+1.4%%

o 11.4+1.0°"

= 13.841.2° "

ST was given ig 12 h before the test. ¥ +s, n=6. ** P<0.01,

compared with control group.

Tab 4.

Effect of sterigmatocystin treatment at dif-

ferent time on apoptosis of cerebral cells in mice

Time after ST

Apoptosis rate/ %

/h Control ST(3 mg-kg™!)
6 3.6+0.8 12.8£2.2""
12 3.2+0.9 13.8+1.2"°
24 3.820.9 15.7+1.5°"
48 4.2+0.7 16.0£0.9"

x+s, n =6.

the same time.

" P<0.01, compared with the control group at
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Fig 2.
b,c,d,e: ST O, 3, 30, 300 and 3000 pg- kg~
13.9%, respectively.

Apoptosis of cerebral cells in control and sterigmatocystin treatment mouse. v : Subdiploid apoptosis peak. a,
r ig, 12 h before the test, the apoptosis rate is 3.0%, 5.0%, 8.3%, 10.7% and
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Fig 3. Effect of sterigmatocystin treatment time on apoptosis of cerebral cells in mouse. v : Subdiploid apoptosis

peak. a,b,c,d: ST 3 mg-kg™!, ig, 6, 12, 24 and 48 h before the test, the apoptosis rate is 13.3%, 13.9%, 18.3% and 16.4%,

respectively .
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Effects of sterigmatocystin on cerebral cells in BALB/c mice after
single intragastral administration

LIU Jin-Hong, ZHANG Xiang—Hong* , ZUO Lian-Fu, YAN Xia, WANG Jun-Ling,
HUANG Xiang-Hua, XING Ling-Xiao, LI Yue-Hong, WANG Feng-Rong
( Laboratory of Experimental Pathology , Hebei Medical University , Shijiazhang 050017, China )

Abstract: AIM  To investigate the effects of
sterigmatocystin(ST) on cerebral cells in BALB/c
mice after single intragastral administration.
METHODS The effect of ST, with different
dosages and at different times after intragastral ad-
ministration, on cerebral cells was studied with
HE staining and flow cytometric (FCM) methods.
RESULTS Pathologically, degenerated changes
were observed in cortex, thalamus, hippocampus
at 12 h in group with ST 3 pg-kg™'ig and at 6 h
in group with ST 3 mg-kg™ " ig. The nuclei in de-
generated cells were shrunk in size with dark and
condense chromatin staining, while the nuclear
membrane and nucleoli structures were not clearly
distinguished. The degenerated changes increased
gradually along with the increases in ST dosage
and treatment time period. The degenerated cells
in the neurons of CA2 region of hippocampus was
counted. The result showed that the percentage of

degenerated neurons in the ST treatment group was
significantly higher than that in control group.
FCM analysis revealed that 12 h after ig 3, 30,
300 and 3000 pg-kg™', the apoptosis rates of
cerebral cells in all ST treatment groups were sig-
nificantly higher than that in control group in a
dose-effect correlation fashion. Apoptosis rates al-
so increased with treatment time 6 — 48 h after ig
ST 3 mg+kg™'. CONCLUSION Oral ST expo-
sure causes some degenerated changes in neurons
in cortex, thalamus, CA2 of hippocampus, in-
duces and promotes apoptosis of cerebral cells in
mice.

Key words: sterigmatocystin; brain; apoptosis;
flow cytometry
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