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The Effect of T-2 Toxin on the Extracellular Matrix and the Enzymes
of Mitochondrial Inner Membrane of Cultured Chicken Embryo Chondrocytes

Li Shengguang Sun Shan Wu Lianying Ji Huifen Hong Jie Lin Zhihuan
(Institute of Biophysics, Academia Sinica, Beijing 100101)

ABSTRACT

The chicken embryo chondrocytes were cultured in the media containing different concentrations of
T-2 toxin from Fusarium tricinctum, which was similar in structure with that from Fusarium species
found in grains from Kaschin-Beck discase area. When the concentration of the T-2 toxin rose to 0. 01
ppm, the collagen microfibrils in extracellular matrix of chicken embryo chondrocytes were significantly
decreased, and the activities of cytochrome ¢ oxidase and H'-ATPase of mitochondria were obviously
lower than that of the control. The results showed that 0. 01 ppm the T-2 toxin induced the changes of
structure and function of chicken embryo chondrocytes. The methods reported provided an effective
measure to examine if the factor which induced the Kaschin-Beck disease attacked on the target tis-
sue——chondrocytes directly.
Key words T-2 toxin, cultured chicken embryo chondrocyte, extracellular matrix, cytochrome ¢ oxi-

dase, H*-ATPase
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FatE R E LR RAT T4 NBE T
. B mERE NN EFEY TEMY
BHFFE . CM-Sephadex C50, JiF &-Sepharose
CL-6B 4% Pharmacia 2 7= fi. DMEM 1%
FE. KM FHR Y X E GIBCO AH ™
5. CH-BIRg e sE & CH-TAR) Mt ET 6k
B4 7=, Balb/c 3T3 A EHAKih P EEX%H
¥BRM AR R AR L. PIYERER (pH 3.5—
9.0) MABH S BERFRATRME. FhSinE
EHME Bio-Rad 22 H].

1.2 H&

1.2.1 FGF it /HE 2 M Gospo-
darowicz B 5, B 1kg ¥ RS SK.
¥ 3 B8R 2% U i€ & CM-Sephadex C50 B X
24T, B L AP & -Sepharose & BHTH . K
W 0. 8 mol/L,1 mol/L,2 mol/L NaCl ¥,
Wz £ 1 mol/L 1 2 mol/L NaCl B4 Uk i , 53+
2%+ 20mmol /L PBS (pH7. 2) &5 H T &
A3AR . KT R B R AL BT

1.2.2 FGF MEFHBIHFZE £ R
Balb/c 3T3 A% 0. 25 % BEEE W 1k, BFHF

48 FLIZ M, L 2X10° M. 10h B
0. 2% /N ILYE ) DMEM, k&£ 3% 3¢ 36h, IN#
BTy FGF #E 5. 12h J5 i°H-TdR, 87
2pCi. FIE3E 24h G EEIEHRA R, AEERS
K 1w, MPEERZ 2K, 8K 5min. HK
P 3WEM 5% =R Z % 2K, #IK 10min,
B H K% 3 )5 1 0. 5mol/L NaOH ¥4 f# 48
M. KRB b, AMT T
AR 0. 01% POPOP, 0.4%PPO, —H
#) F LKB 2215 BN B8

1.2.3 Kt FHKREWERM Lowry
B, DI AR A ERHES. SDS-RINEHE
JE BRI H Yk 3% Laemmli B 6™, 2 BEBEWRE
h12%, WHBHE RN 4.5%. FHRHERK
£ Laas B, 78 LKB 2117 % J $3KkAX
E#7. EARRKERBASRRTEREHN
Jreet), AR TR P S AL . |
M 28 L4 A 7E H ST 835-50 B H B Hr (X
Ei#4T, BEF R EZE R R B
56
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2.1 4B FGF M4 B4t

A Jgi A1 W2 1. 51mol /L 1 3. 84mol /L
Wi BB B ULTE » 7E 3. 84mol/L UL A
MEDRGE>NEE BELAS L CM-
Sephadex C50 £ 34 0. 15mol/L fil 0. 6mol/L
NaCé 8“(%5%% , HEYEIE 4 0. 6mol /L. NaCl il

g
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0.6 {12 T
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g 110 .8
~ 04l 0.6mol / L s §
0.15mol/ L NaCl . &
NaCl ! 16 §
0.2} l 44 5
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fraction number

1 3.84mol/L WERERIT B4 6h 4 CM-Sephadex
Cs0 BR#rH
Fig. 1 Chromatography of 3. 834mol/L salt fraction
on CM-Sephadex C50
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BE D BEX—-EHA0ERE LR E-
Sepharose £, 4> %] F 0.8, 1.0 f 2. Omol/L
NaCl #ERR, [ 4£ 1. Omol/L F1 2. Omol/L ¥ B

®1 4 FGF g4 Mehity

Table 1 Purification of FGF from bovine brain

S o 3 ahifks ED BENP WAEK S0
( I aFGF bFGF 48 B sABT® ERER 50
We o (53 3 A )ARAR 1 (] (mg) (ng/ml) (UX10%) %)
2). Purification  Total Total Recovery Purification
steps protein activity  of activity fator
0.2f
zl;ﬁlﬁg‘[if& 10200 4.8X103 21.3 100 1
5 0.8mol /L CM-Sep- .
oil hadex C50 560 300 18.7 87.8 16
2,0mol / L NaCl JiF % -Sepharose
H heparin-Sepharose
1 L N ) . N 1 mol/L
0 m 2% 30 % = NaCl 1.6  15.8 1.0 4.7 300
fraction number
2 mol/L
NaCl 0. 067 0. 32 2.1 9.9 15000

B 2 CM-Sephadex C50 L 0. 6mol/L NaCl ZEB

85} B FF IR -Sepharose FF1E 4 H#
Fig. 2 Affinity chromatography of 0. 6mol/L
fraction of CM-Sephadex C50 on
heparin-Sepharose
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1 LA 1kg 4R 0 BEOK.

Take 1kg bovine brain as starting material

2) LA EDsoff] FGF &2 1 135 1 841

One unit of activity is defined as the quantity of FGF re-

quired to give half-maximal stimulation of incorporation of 3H-

%E‘J [ﬂié& (E 3, % 10giStiC %%ﬂ%ﬁﬂ*ﬁ TdR into DNA in the assay system described.

%.ﬂ}#ﬁlm EDso. ¥ EDsoﬁ‘i)\(%’*‘/l\%jjﬂ
AL, WG RABESAL 5 BRIKB 09 805 S8 AL, 1
1l R AR R D.

~
™

*H-TdR incorporation / 10°cpm
S o -]
; - T 4 :

N
N

i A L A
1027 107" 1 10 1002 10 10* 10°
protein concentration / (ng / ml)

3 EMSBERNESNEY
Fig. 3 Mitogenic activities of fractions taken from
various purification steps.

« ==+ ; 3.84 mol/L BEREULIREES;

o~ <3 0.6 mol/L NaCl #ii# (CM-Sephadex C50);
: 1.0 mol/L NaCl ¥t i# (FFE-Sepharose);
A—A: 2.0 mol/L NaCl %:jii# (FF % -Sepharose).

* —« . 3.84 mol/L Salt fraction

o ~— o ; CM-Sepadex C50, 0.6 mol/L NaCl fraction
A—A: heparin-Sepharose, 1.0 mol/L NaCl fraction
A—A: heparin-Sepharose, 2. 0 mol/L NaCl fraction

2.2 4B FGFHETE

% SDS-PAGE J§ 8B §f0 B 7%, aFGF %
— &M, +F& 13. 2kD; bFGF HHHITH H %
H, S FEY R 15. 2kD 1 15. 8kD (B 4). H
F bFGF & BRME, MRS EAHS A
FEE, HHRIAMBaFGF WEE.

aFGF 4 e3 45 k9 1 B /R 7 pH5. 0—
6.0 ZIAHELEH (F5, WHAEEBRLESE
. AERARSHRA, KB ERIHE
SiRMEEEARMES (£ 2), HGlu, Ala, Lys
ZHE K, Cys, Met, Tyr B A A

3 7 @

JIF 2 R A0 2 A 2 18 8 0 A R i 44k FGF
({335 aFGF # bFGF) M7k, XFh B
RERMBTERARRERR S, WRENY
REE, MNBBWFGF MifFfth %, FEE
HPLC kit —$4aifk. BTG HE & RW

#-Sepharose 4B 3 1k M 4 B = 26 16 3
aFGF, ﬂi;tgﬁ ’ g@giﬁé E*%FﬂT Pharma-
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cia A @] & 7= B9 fF &-Sepharose CL-6B (lot
No. PH09644) FEMENTER, BRMBEF. 4
ik 3|y aFGF F1 bFGF 2 SDS-PAGE 54
Hufa BROAER R, HILRMHE 28 HPLC
aitk.

4 %i{t FGF i SDS-RFIMEL B SR e ik (R R &)
Fig.4 SDS-PAGE of purified FGF
A:aFGF B:bFGF C.standard Protein(kD)
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Fig. 5 Isoelectric point analysis of aFGF on
isoelectric focusing gel
o — o JHLRIRAEM &
V. #4R aFGF S KL , R B KW
« — « ;pl standard curves

W :indicated the position of aFGF

Hfgid aFGF S BEHE, RIMN lkg 41
dhaifk B 1. 6mg aFGF, H— S ML
REFRT XA EEHTRMNERR TEAH

%2 aFGF HEXERAR
Table 2 Amino acid composition of aFGF

HER 0 5 AR X B AR A B TRERY
Amino Relative molar No. of residues
acid quantities per molecule?
Asp 11.8 13
Thr 7.3 8
Ser 10. 4 9
Glu 19.1 15
Gly 14. 3 12
Ala 7.5 4
Cys — 3
Val 6.6 4
Met — 1
Ile 5.5 6
Leu 14.9 17
Tyr — 7
Phe 6.0 6
Lys 8.2 12
His 3.2 5
Arg 5.0 5
Pro 6.2 6

b

D UEHTE 134 BERAE -FGF HEB
Calculated of a aFGF molecule

wEA AR, BBGRRFH LA, LI
A 4CUKH, 4h RATFEL. RITZAMRME
A 4 CHCB R FRE KERE WK (—30°C) RIFHY
AR LAk FGF i, P38 BRER. P
bFGF & & It aFGF K8 %, Ri14LBw
bFGF H Ml 15 vk R e bk ar b7, AR BB —
BEE.

aFGF Ml bFGF 15 77 & & F £ L 1 °H-
TdR 2 A 3T3 4H/fd DNA B4 k. XFF
378 i 454k J5 19 aFGF #1 bFGF #J EDso 351
% 15. 8ng/ml i 0. 32ng/ml, Xl Gospado-
row-icz & A F§ Wﬁ%wﬁﬁﬁﬁﬁﬁﬁ@m
#: 8 (aFGF: 6ng/ml; bFGF: 0. 05ng/ml) ¥
YEAE, FTRE R B T Wi Fh 4R Ixd FGF 1R R R &
EER. R, RIVERREZIIE—SBIN
FGF ¥ f: i EDso ¥ 4. 8pg/ml, X H B 41
W EYE T (EDs=15pg/ml) MITEHER 3
&%, BEETHERERMNEX —SRENREER
£, WEHBLRER, XBLFHRTUEES
TR V5 1 i R S AL S BUR A LR AR A & 55
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Ab, TERFRFEAZE T LART & 25 #8589 G I 2
f3%% T aFGF Ml bFGF B ##[H F, bFGF H 5k
FERBMEBERE, TS EEENENE
B4, BHORBRFERE TR RASEE
RABAER, FFHRX aFGF.

fEdifh B, HTEABOER, B
FGF B EARRIE AR, FERIANAH
N SREMIE R % g A =R
BAAMEEAITE, RI4iLY aFGF 5 FEN
13. 2kD, X2 B A X S0/ FEER
) aFGF, BN 4 i 134 MEEMRAR, Fi14
LB aFGF (8 BB 4L AL 4 At B LA o B E X
B, bFGF t7E7E% B B & 4R , 7t SDS-PAGE
hR[EFFE 15. 8kD H FHEIEH — R FH, 4
FB4H 15. 2—15. 6kD, XBA[HER N #f%
fRolen. MECEME, NRHXFDORER
%%t FGF WiEtE M A K.
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Purification and Characterization of Bovine Fibroblast Growth Factor

Xue Yanning Wang Huixin Zhou Tingchong Shao Ningsheng
(Institute of Basic Medical Scivnces, Academy of Millitary Medical Sciences, Beijing 100850)

ABSTRACT

Acidic and basic fibroblast growth factor were purified from fresh bovine brain by a combination-of

differential salt precipitation, ion exchange chromatography and heparin-Sepharose affinity chro-

matography. Both factors can effectively stimulate the incorporation of *H-TdR into DNA of 3T3 cell.
The apparent molecular masses of aFGF is 13. 2 kD and bFGF 15. 2—15. 8kD. The aFGF has an iso-

electric point range of 5. 0—6. 0 and the amino acid composition consistent with that of standard aFGF.

Key words fibroblast growth factor, heparin affinity chromatography, DNA synthesis



