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WE AXARKRGEMFETESELRERABEEEL. BHERRS HEER 2Th & **Th,
BHBAREIRE N 3 & 6pg/ml, FSEHIEE 45510 0.01065 51 0.02120Bq, G4 FHRFRE.
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1. BLRHE .

FHIESKARBOR LRI HL, B RRATRERANE, B2 <summk

4 95%, AR # K FR, BRI Sme/ml, % T MK B 4 AE(%OA: Fe0;37.08,

FeO 8.88, Ca010.92, Si0,10.57, Mg0O2.48, MnO2.04, CO,3.70, SO;2.62, NaZOO.44,
Al1,0,0.80,P,0.1.20, K,00.76,TiO,0.39, H,0*0.72, H,070.14, La0.48, Ce1.38, Pro.16,

" Nd0.63, Sm0.06, Eu0.01, Cdo.01, Tb<0.01, Dy 0.07, Hoo0.01, Er¢.03, Tm<0.01,

Yb<0.01, Lu<0.01, Y0.02, U<0.01, Th0.04 %,

KR ERME LR AELTT, 48 %K 6 R IKREN 1.8 mg/ml WK, MRER
<sum {5 95%. B INRRE, EHKEBRKREMERKI4.150.9 mg/ml Az T #h K,
2. REEMMKE '

BUE R 13 d BYACFIIE & 3R 2 R (k& BE Brah 5 1R 65, THEBEETIRHER 14
Ho HLRAM, %§z$&mﬂi§§[f$, F0.125% ERZ R Tk 10 min, £ 100 BT,
M _bFiEsk KL 5 min, T8, FERIMBALS:., MRENARBRFIALENHE.
1000 rpm 5.0 10 min, és_l:{*(&, L IE Y R RPMI-1640 3% 353K N 15 % /NeF LTS , 7% BBk 230 ml,



% 14 BRBE, 4 TRHNRLRAT LA R SRR REL BB i3
BA. BT 30ml B REIERM, S eml, k37, F2d FERNEEN M, FHHEHK
& 20% /NEI TSR RPMI-1640 8 5%0%, 7 10%CO, 55, 37CiR % F. BRABGRLIK, 1
Wifs 3 M. RAZRASE 1 RalE, BMABEDIx10°HE/ M. HHBhFM 4 HE/TR
R, ERATHEEXRHBRRL HERF.

3. 44 H44, AW
(1) FHmRRem SBEEFRBAMLFHEQ/S0mDER, HENRKKRELSHN13.7

3.0 ug/ml B35, BIEST. RAIBIEEESN 0.01065 B, HE:/EM 7d. 1REEE R

E -8
FrSH R AR D= A0 gy, g B F— % Th3 % M U K Y X 6 I

(MeV)UMR N 430K SA%EE HE 48 B “°Th A1 22°Th #4515 B B B3 Uﬁ,ﬁ}ﬂib 7.56 x 107°'mGy,
DT ARRFETEARXE L,

(2) RA42(ThO,) GHIRFREMMA 1 BER, ThO, WHAWKER 6.0 ve/ml B MK,
TS ETE E R 0.0212Ba, fER 7d, BEFIEFMEN 1.52X107°mGy,

(3) #HaMP) BEFBEAMANLBREK, REWE17.0us/ml 550K, SRsMHEEE
90.027x107°Bq, fEF7d, EFFESMN1.91 x10°mGy, &4 *Iﬂ R S 35 0% W Sy
4.24 x10""*mGy,

(4) =+ (C) FFHBNMMAN 1 iHAETEEK,

IREAFHAEN 10% CO, =5, BHMO, STCEMER 74, FHEMEHKEFT MP
/3. ThO,,  PBS 3 2 X, HIFEGIRIEIFM, %4385, B2 T gL, HEagk, ¥5
J94.5%x 10" 40 fie/ i CF 40 b 545 B /J 4F5x10* gHfE/ ). —BEREREBREARAE K,

- OWBEARR) 1K,
4. MBIEHR
(D mmHASFHE  EHMPR/K ThO,, TRHHAR,SHIE ZHMNE | kAL
FHE &&;%E}ixﬂ%{t}iﬁﬁﬁlﬁlo

(2) mpaREME FTHBINBALEHEISA(EHRE 18d, THE), %44&%H@>EXMPDH ThO,
44 2 L, BN S A F (Ouabain, Ona)z 6-Fift & E S (6-Thioguanine, §-TG), &Kk F/\
75 1 mmol/L 1 40 umol /L, Fp#4:/EM 14d, FMECIEA2 M, LERLE.,:

(3) i e RAR % 21d, BEEWMIEL MP i ThO, 4 1 A4 2 M, AELER
PBS 3t 2 1k, TO%EREE, MKEEE THNE, 1000rpm B4, 10 min 40 ja B A E AR
MK, 1 %RBREE. Y, Hoir Giko IB-3 B & Tyl Fifumg€, Hir S-450 ZaAd
M ME, .

4) mpaR kiede®F B BUE 35d B4R HEZM MP jin ThO, AR XIE H Hia& 3 HOER T
KA, BEEHEAREMBER, TEERMEE, HigBRE &AM (em?) i 40 i 5.

(5) n2&aARE RS I 35d EGMIME MP i ThO, 48, ThO, A% ¥ BAMMK
& 2500, LR MIBBIK, 4BMBAIREEA R 7.5X10°% 6.5x 10° F1 12 x 10° ZHH/ml,
RIPTARI 3 HARBRMNEENIREN 100 ne/ml JJEHEE ARK, JEREEK 2 880N
NEZEOABK A M. FREBENENSIIES, BET(H28C)ESE, HESTNEHRBTF
YA R A GER I 1) Bk B R BEEERY 6], 54 W1%% 30 min, '

(6) mjatasxf DNA a2 FH3EJCANE 4 $6{ (FACS-420 % ,Becton-Dickinson , Sunney-
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vale, CA, USA)Jlinlate*x DNA &8, 145 MP jinThO, £ 3 #{, MP 41 1 i RX PR 4 2 #,
M AL TR e ARG B 5 B, FACS-420 % Consort 30 B LA 5L HE,

(7 wmpp %%t 522 M33d43BI0% 5 40/ 5 7 410D #g MP jn ThO, /1% M HH
T& 18, BEBHLREEBEEMTR 0. 3% s ERRKN, & 33mmn B MEH 1l &
AX10* MR AR, BHA4M, FHMEE FT37C10% CO, 28 & h H37d, jHE4
(x50, x100)W%, ITHBEER(=40 MERAABEE).

4 R Kk oW

(D BEFAET ANABLE 1dEEENERABWNLEROLE 1), Hi ik, 25k
i, BoMBABER, K BE, 3~4dHULIAKEHEB. 45 15d, MP jj Tho, 4,
ThO, Afn MP A KM A EEL XL, BABRETFREX, LBk msmneE, ¥
HAREREBSERHM(T R IR, NBRARRERE, FTHH, BAEEK, MH,

Fig 1. Some embryo "celL'gf h,aV; Increase of microvilli on

phagocytized mineral dust - - - ),\_ Gt cell surface with various
granules and vacuolar dege- * :"“ . length, thickness and
neration (Left upper) . with blebs and ruffles
Phase contrast, x50 ' SEM, x 1000

(2) R TAlR  MP jii ThO, A%lE Oua®( + )R N, VMMM AZ L RERME, £
CHHFET, BIBRFKEME, BRESEEEXELE, BHIEENF, MR Nat/
K*ATP Bl R 2 T R%E. 6-TGM - VRN, MR B 6-TG A4 4, MAR M 1ER , W
MR, I, USREHRLHED, KRHLAREE X M ek g% HGPRT B4
BT,

@) mpt@Ehnt BELEEANN—, BEEESX4K, EEEFSHEAR—, &
BASRMABE, HABRBATEZEBRULE2), XRAMAMERTY, HFIRREE, BHR
Y, MAERD, ,

(4) #mpe R K taf=% & MP jji ThO, % B8 EMIEE A M E 4 B 79(13.20£1.60) X
10° 40/ WA (3.00+1.00) x 10° 48Ha /i, B (0.87+0.12) x 10° 48 M /cm® £1(0.20 £ 0.07 X )10°
HMa/cm®, HiENIEE 4.4 13,
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(G) n2%% A&i%i&%‘ MP fin ThO, 4, ThOz HAE B o B F MIEEE AR L min,
3 min JFARESE, T 10 min WRE, HEVHERBEERKOEAR, MRA%HE, 30min kiR
JLEEER

(6) #mpaasf DNA & Falx M4MMEiEX DNA & & 4 5 KitHHK G, S, G2M A
Migtb#lE, MP jnThO, Afn MP AMIT SN RAMBIL KA NABRE, FHimiaRIHE
HAE R (F R B £ R g i In (L& 1),

Tab 1. Ratio of various phases of cells in different groups to cell population (%)

Group G1 Phase S Phase G2 +M Phase

MP + ThO, T3 51 6
MP 44 53 3
- Control 42 52 6

(7) mip &AM A% MPnThO, HMMAES 22 X5 5 RAMEEFRE RNBREEHR. 2

FRERETEI3dE 7T RE W5 48 I8 8% BW, FHl4.351.54/4x10' @i, B
1.06i0.08 /100 g8, NRRARBRKEFH R MEEE TR

Wi
1. RSP LEGPERFRIBBEIGAMBHE L ,

R o EAHA, BUHH ol F, BRESMEMNE. XCEAXAHE *Th fi1 **Th K.
HEERIKA, 2987 5.34—5.43 MeV 11 3.95—4.01 MeV; JFHIK, B 1.9 £F 1.4x10"
FEU, A FERBEFELN e FREEEHR B RKHEHN 4.24x107%—3.38 x10°mGy,
FIRBR/N, b X RE50.3cGy)FI F (0.1 cGy) ¥ % 4 I i (i B U0 4/ 10—13 48
%, FitETHNBR MBS, EMENRE, ¥ieging SRR kAR EREREE,

fEE @ A "H-TdR SRS IREGTE & T /NRIERE R i WA S5 1L vy SRAMB B R T /ABE i
o s lb. A H—E R4 o BHGERIIMBE LT SEBBRIERBRITEEL, MRLEMR
SNE X 5T R R R E, ii#%ﬂa%tﬂ@ﬁﬁwﬁmmﬁwﬁﬁﬁﬁ?fﬁﬁ%%M%E&%Wfﬁﬂiﬂ%émﬂ@wﬂé%
BAL,

2. HpiFRARELBRS

SREDWRRBICER, B RPE. ZERAE Y. WBHKES ™Th, FEH0.1117x
10‘Ba/kg, BHERA KAEMB. N *"Th L, %8 50.37—185 x 10*Ba/kg , Fi % A4 1 i# R
MR 17 A AP, AXHES *°Th f1 **Th B &4 & EEWAFEH 2.690 X 107°—2.135 X
107*Bq/6 ml s oE . 40MA 5% LR A A0 R G R I) 15—33 d,

3. BHRE MM L EYEER

MR ZHROERE. ERES 2 H L BN EE, HwEMREI  BRERAN

50——85/“”, #— ‘fﬁiﬁiﬂﬁi(&%%)%kﬁ’“&, SeEH R a R A B Y, MUBTERERIW

K 100% o 3X — By B A0 B AR RS R A0 TR AR TE BN S S S B A B I 2 02 U & D BUIR G i 6
B R LB R IER R(<107%), R BULAS S, AR 9OR IR T35 K H
JafEfe e JLANILIL Na*/K*ATP M 55, JIEEE ABERIE(+), SEM 400 %I
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A EHH BT R840 B WioR g U0,
4. BLENFRABELONH

MBS AEFRE, BHEEE BILEHEMN. EASYIRMRITREAENER
&, RLET FHR/NFIBIMNES, 050Gy UTFTRMEE A BEIEAN. ESHRMNEHBRE
A maFE LR EEECNE, X% 0.3¢Gy, H TH0.1cGy!"), A FT K MP ih o
RFH R REFED 4.24 x 107" mGy, b FRORMEAE R KRR KD o M EESR, £l
FAREBEEEMBEI L —BOBE TR, WAEPRAL, MAMTE, PIWETR, BrEmE
ML RNGEL, SEECEETRAR P SHAFAIMEN LB, B LM
Lo FIUARETBESHRMBOBHTR(E 0.04%) 5 R B HBESREE, WH. . B, 8.
W g, wEN, DAELAZEEHEREYLPNENE & REESEFMNNEEFRZRE
BmBNTNEREER. BEERBEEEEE B RESSF LA NLS) B &3 R 4 i
BG4 SRR EERE, TR NS REHZAEAER, SEBEE"T. RFNE/NRRE
S OB P B TE R Rt — SRR, X 555 5 A AR A KFRE .

RIOIRA R FRERARRENRE LT ERSER"WEREANE & € Eh—1 0. Bid
HBEEEEMGg. £%. IE., YINSRESESMTRBRIE, LB ABENTEESFTR, EH—~HE
i
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STUDIES ON THE MALIGNANT TRANSFORMATION
OF GOLDEN HAMSTER EMBRYO CELLS
INDUCED IN VITRO BY MIXED
MINERAL DUST CONTAINED
THORIUM DIOXIDE

Gao Fengming
(Laboratory of Industrial Hygiene, Ministry of Public Health, Beijing)

ABSTRACTS Malignant transformation of golden hamster embryo cells was indu-
ced by thorium dioxide consisted of 22*Th and ***Th in equal quantity. The final con-
centration of thorium dioxide was 3 or 6 ug/ml medium, special activities of radiation
were 0.01065 or 0.0212 Bgq and accumulative average absorbed dose for each cell was
4.24x107'*—3.38 x10"° mGy.

Morphological transformation foci appeared 15 days after thorium dioxide added.
Cell mutation was observed in ouabain-resistant assay. Maximum saturation density of
transformed cells was increase 4.4 times as comparing with control group. The trans-
formed cells acquired the agglutinability following exposure to concanavalin A. Inc-
rease of the microvilli on the surface with various.thickness and formation of blebs
and ruffles were observed. The transformed cells gained the ability of forming colonies
in soft-agar medium 33 days after exposure to thorium dioxide.

The above results indicated that malignant transformation of golden hamster emb-
ryo cells was directly indhced by thorium dioxide in vitro.

KEYWORDS Embryo cells, Golden hamsters, Thorium dioxide, Malignant trans—
formation



