EARMERZ 2002 ,35(5) 562 - 570

Scientia Agricultura Sinica

KB AR S AR R o S
S0/ SO T B SEI A

sRAEALT, PN, B L2, =P
FIBEIS® , ST, XU, (Al ke A e

("B RUK 2R BE S BRI S 2 B e 2 R BT 100083 5 2 AL RT A X IBEh# P AEBABEBN JE AT 100071 ;
3 EE U0 ZE BE K AE S AR TR 0y TE 2 710032 ;455 DU 22 BE K 2F LR B2 T = V28 710032 ;50 [ AL K 2E s BE 2 B B AE ) 2
BE AEZT 100094 ; © Hp [ e 24 Rk 22 B S Ak B2 22 5T I/ B R e R R 2 Rk B 2 B PR 22 0 T AR 2 I R TS 30 % 63T 100005)

3

W UK IR MR Hela 4 FHPEXT B LUEAE 3 ACH R S5 BRI AR« cRC FKC) 29 B P xR0k ok |
[ Y ANAS [ B A7 MRS 1) 4 B MDCK AR IS R B4 57 25 ~ 45 AR (1 5 25370 41 Ao ol 4 s 22 At 40 R AT 48 R 80/ 8007 2
B W52 G 8 HE B0 R AR ARG A 45 40 0 J8 A% 2 TR TG AE B Bl 95 G 1 LR MDCK 40 3 AT, 9 S T A R 11
S T RN AR GERMIERI A P A 4 ARas B AR I . AN [FARIR MDCK 40 3R e 644 A0 B800T o Ll 26 I Al 22 28—
FEAHBIL 5 % ~ 15 % S MR R — N 0 ~ 3 % . BFSURIT , MDCK 41 il 2 €6 44 38t A4 7 FiE e s BOR I 91 B AT R &
PR, MDCK A AR AZ BN ] R 8 B BustE R ILs0s BusitEz VA8 e Ll Ra A B w80/
BORAR W YABERI R 28/ 58) I A% PR 40 B I B SO AR 3 Bk MDCK 1ML B0, BUR %k 5/ 54) H
P B PR BRI 2 o m T A IR L VR R 40 R R ( XK Hela JA BE Vero .M BE BHK-21 .YA K MD
CK) M B/ BUR AR AT G0 BSO8R MRS 7CHE MDCK) AN 2 R 74 i 2 At v 388 3800/ 5081k .
UEW] MDCK 411 5 VR 2R ) AN S0 | BRI 0v 25 9 P AN i R R DR 5 & 52 4l UK MDCK 41 &R ( M,IBJC )
TRAEBEH AT . MDCK Y VU 54 v A BEASBE F ARG B35 2 B 35 9 260 . 4R T MDCK 40 i 2 1) 4 (4 44748 e
o IRBIR P IR R AER AR 2R AR T (458 S 1R/ AL SR PR T B I ¥ g 2 ) (¥ ) REAH DG 1 R IR 4N i R
P AREE R0 e RE T e BRI M BUE, BUR A AR
KB . A ZR ; MDCK; Hela ; AR'E 4 Qe (o fR 4 Y ; Sofe/ BUg

ExPerimental Research on Carcin0genesis or Tumorigenicity of
MDCK Canine Kidney Cell( CKC) Lines & Analysis of
Their Chromosome Karyotypes

ZHANG De-li' , LI Liwjin’ , XIA Geng tian’, HE Xuwyu’, GAO Burxian®,

BAI Xiao-hong”, HUANG Gaosheng®, LIU Shang-gao’ , | YAN Long fei| , FANG Fude’

(l Depart ment oflmmunology, School of Basic Medical Sciences , Peking University Health Science Center, Bei]‘ing 100083 ;
2 Bei]‘z'ng Institute of Preventive Medicine , Beijing 100071 ;3 Depart ment of Toxicochgy, Center for Research and
Develo;;ment of Animal Health-care Products , Fourth Militury Medical University, Xi’ an 710032 ;

4 Depart ment o f Puthol()gy, School of Pre-clinical Education , Fourth Mz'litary Medical University ,

Xi’ an 710032 ; 3 COllEge of Ani mal Medical Sciences and College of Bi010gical Sciences ,

China Agricultural University , Beijing 100094 ;6 State Key Laboratory of
Medical Molecular BiOlOgy, School of Basic Medical Sciences at the Peking Union
Medical College/ Institute o f Basic Medical Sciences at the Chinese Acade my of Medicine , Beijing 100005)

W Fs H 391 :2000-05-08

FEGTH [ F KR TR E KT H

fEH i kAL (1962-) 55 BRVGILBHN e i Wi 328 A NRBER A0 % R 4L 5 AR E B0, Tel :010-62092541( 0) ;
Fax :010-62091149 ; E- mail : delizhang @bjmu .edu .cn, delizhang2000 @sohu .com , delizhang2000 @263 .net



5 3 FRAEALSE R A0 AR () S 0 A 4 2 o3 A L5 S0 SUR R IR SR T 563

Abstract: The chromosomal number variations and structural aberrations of the MDCK cell line , primary
feline or canine kidney cell( FKC or CKC) and Hela cell line were investigated and their karyotypes of conven-
tional chromosome bands were analyzed. The carcinogenesis or tumorigenicity testing of these cell lines in about
232 nude mice for colony formation in soft agarose and for hae magglutination under different concentration of
plant lectins of these cells were carried out . It was the prerequisite that the incidence of cancer or tumor in nega-
tive-control nude mice inoculated subcutaneously with primary feline or canine kidney cell cultures purified in vit-
ro at passage 3 was 0 (0/22) and 0 (0/10) , respectively . The incidence of the progressively-growing malignant
tumor( MT) in positive-control nude mice inoculated subcutaneously with Hela cell cultures of KB, X, or
NM20/ X strain was 10/10, 25/25 and 5/51, respectively . The results showed that the incidence of tumor in
nude mice with tetraploid YA strain of MDCK cell during 20 ~ 45 passages , with hypodiploid JB strain of MD-
CK cell on passage 25, with dirand hypoploid JC strain of MDCK cell during 2 ~15 passages or with hypoploid
M strain of MDCK cell during 9 ~ 27 passages was 28/58 ,1/5, 4/18 and 0/31 , respectively . The chromosomal
analysis results showed that the ratio of difference in the rate of modal chromosome numbers between high( mcs
+n) and lowest ( mcs) passages was not more than 5 % ~15 % and the structure aberrations were generally 0 ~
3 % . These results proved that the genetic characteristics of chromosomal number of cell lines determines their
tumorigenicity, but it is species-specific. The MDCK line has tumorigenicity no matter what its chromosome
karyotype is, at least it has very low tumorigenicity even when its modal chromosome number is hypoploid. The
repeatedly frozen, thawed and split controls of tumorigenicity- positive cell lines( X strain of Hela, M strain of
BHK-21 , JAstrain of Vero, YA strain of MDCK) have much lower tumorigenicity or are even norr carcinoge ne-
sis. And the repeatedly frozen, thawed and split controls of very low tumorigenicity cell lines ( M or JC strain of
MDCK) are certainly nom carcinogenic and never have increased tumorigenicity . It is thus evident that MDCK
cells of M, JB or JC strains can be approved as substrate for the preparation of attenuated viral vaccines , but the
MDCK cells of YA strain can not be approved as substrate for the preparation of attenuated viral vaccines. In
summary , all strains of MDCK cell line have at least low tumorigenicity , and never have nom cancinogenic MD-
CK. Very low tumorigenicity MDCK cell strains can certainly be used for the production of canine viral vaccines
if the DNA content in the viral cell cultures is significantly decreased through conventional means during the
manufacturing process . Therefore, the master cell stock and working cell bank of the MDCK line used for vac-
cine manufacture were established in China. They are free of infectious agents, and described with respect to cy-
togenetic characteristics and tumorigenicity . Tests showed that there were correlations among cell line chromo-
some number variations , anchorage independence in soft agarose , hae magglutination under plant lectins , and tu-
mor-forming ability in nude mice . Thus all the in vitro tests were an economical , simple and reliable means for
monitoring the tumorforming ability of the MDCK line in nude mice .
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