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SINELR L RAREIRINETF R EEMF RS

Rzt & KT FmM BER MO 2 &%
(I B2 K5 225, [ 510006)

HE A5 R A H AL %k 3R AF AR 2.5 (Pheretima aspergillum)M & % %8 2 (intestine
epithelial cell, IEC), FF#ATIRINIE IR, mAERIZ R EF K, 4% HIEC-PA.. BT R MbiA
EHREBARIIEC-PA R . BMEMBTT AL, RAMTITELH T @it K&, &R
AR IR M T DNAS 2 5H 547 0 B JAFe g 7075 14 . ARSI 09 A IR L3 W LR il &
Jo A MG AR A, IR AR A 82 um, A m A K FMAL, IR NS FE e Rk
BALE AR, IR AR 2T, G/G MR & & miedie)93%. F EARZA STLER
RO, B EE| M LK e —ASK, 2n=22, B A Hn(3)=x=6m+3sm+2st. ZAFR KA KT T BIR
R R IRE| B bR e B v GG AR SR TR

X8R SR LA YRR Ak R

Culture and Characterization of Intestine Epithelial Cells from

Pheretima aspergillum (E. Perrier) In Vitro

Chen Lihong, Li Wei*, Lu Ruishan, Hou Xueqin, Lin Xiaohua, Gong Ling
(School of Chinese Meteria Medica, Guangzhou University of Chinese Medicine, Guangzhou 510006, China)

Abstract The intestine epithelial cell (IEC), designated IEC-P.A., was digested by complex enzyme
from Pheretima aspergillum (E. Perrier), which has been continuously subcultured 8 times in vitro. IEC-P.A. was
identified by morphological and ultrastructure observation under inverted microscope and transmission electron
microscope. The growth curve of IEC-P.A. was determined by MTT assay. Cell cycle and cell proliferation were
observed by flow cytometry. IEC-P.A., cultured in vitro, was about 8+2 um in diameter, and appeared some distinct
typical morphological characteristics of epithelial cells, such as cobblestone-like appearance, numerous microvilli,
rough endoplasmic reticulum and mitochondria. Flow cytometric test result showed that more than 93% IEC-P.A.
was in Go/G; phase. Chromosome typing of [IEC-P.A. revealed that the diploid chromosome number was 2n=22, and
the chromosomal karyotype was n(J)=x=6m+3sm+2st. IEC-P.A. was successfully cultured in vifro and its basic
information on biological characteristics was investigated in this study.

Keywords Pheretima aspergillum; intestine epithelial cell; cell culture; biological characteristics
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mi s At S FEAR R AR SRR e L, 2R
W — M I R T BRI s i . R, 236
RGN WAL LR RS B B, K TS 3Bl B 5T B U
I T BTV S I AR R TR . B AR 2T
I M ZR AL B FR A DGR E IR 5% . B LU ACBE U
PR S5 7 T 5 07 06 EHT 422, Jy DAk 75 4 7 23 34
BN R, DMES FIATRIEE T SRPIE.
WAL ST

W & )% 4 Jfd (intestinal epithelial cell, IEC)Z i
B D REEAE M, BA WAL . iR S
P GBI, KA B REFRIEC A W W
TEED 2 DIRE BT RO A R P g At 1
] B PROHORIHERA K T B, JF A0 97 3 e HA
ANFEIRI 0 g bRz iR R AL T B AR AR AL,
Har, B ahs2 cadiar 7 A0 BB, 1l =Ee,
R XSEISEME i R 4B o B R, IRl
ST el BRI R, HIZA ik, ST IRTE)
YT B SR A ST TR o B2, TP A 19 TG
Dhy e ST | & i b R 40 i 2R (AR o A [ BA R T
Z I 0] A B K TR 7 VAT TS, Ak
T A BIAR SN 55 40 M (1) 2 232000 it FH s 57
ey MVEAEE . Bebhag RSB R A, TR
SIS FEA, A SCER X 2 R B8] 1 bR A g AT
PR FR, I &Iy 44 NIEC-P.A., [R] I 32 540 i
JEA. HMEim . AR, 4008 R gL A%
TS50 P A= ) 2 R R AT IR, A R 4y 7 2E
VIR HOR AT SRR IR E TR R
[DIRENI U  L S  E S T R A AT IR M o0 i
[F N5 T I 31 40 B s A A R A=) 7
FEMETORL

1 T
1.1 4

ZHBENERE B MR XK, &)
P H B 25 K2 2 S e B0 = 2R R R A e R |
Bl 2 38 B 15| Pheretima aspergillum(E. Perrier). % H
T A 8~10 g I B Sk FRAg FREA
1.2 ikF

* [ K H F(epidermal growth factor, EGF)
I 4 Peprotech s #); Triton X-100. J§i 5% 2 (insulin).
W& SR £ 11 (thermolysin) 1284 Ji¢ J5 ¥ (collagenase
type D)3 ) [ Sigma /s w5 G (044320 &8 B R it

A RURHE AT B A 7] DMEM/F 1255 75 5L it i 725 (1)
L 5% 97 35 (Schneider’s Drosophila medium). Jii 4+
IliL ¥ (fetal bovine serum, FBS). PriE 2. i1k ;e
(propidium iodide). RNAMF(RNase). FK7KAIlI 2 550
71 K% 25 b ¥4 B Gibeo 2 /]
1.3 BIHEASLEE

HE ARSI B2 2 RKIEVEE, BT
PEM, MR 1 28K I g 4K, 204
BHEM L, Bk g, 7E28 °CF, #1448 h.
RERIRIEACLIR
14 FEKEFR

AT B AL BT () 2 3R B 6, 75% L BEEAT R R
THEE, MRRKBY fift 35 B i vh B, HILBSSZZ i Jx
S e R WA, BRI G . B gBin e
291 mm’ AL, IMABUE ZAH G, YEE3~41K,
TRV, INIE S TR A EER (25 ng/mLIg 0w &
FI§+0.2 mg/mL RIS ), 1737 °Cil 4630 min, 1]
[F)BES mind& i 1K, ML 77 10% FBS R FR A2 11
WAk, 200 H 5 ML gE, SO g iy, i se 4k it
ik, AN M 1103/ mLAE R T B 788, T+
28 °C. FARFIIH5% COLMIRE F-46 h HEAT IR AR K
Fto 48 hNZEIEFEBNIG TR . 48 him, & H U240 L
ARAS, £33 d B 1 RGN S TR

SEA R IR R A 4T 1% EGF(20 ng/mL). 1%
#(2 pg/mL). 2% P EE A A (200 U/mL T %7 % +400
pg/mLEE 77 25+400 pg/mLEK K 8 +5.0 pg/mL s 1
B #B). 10% FBSHI86%IE fill k7 77 %L (Schneider’s
Drosophila medium:DMEM/F 1285 72 3=1:1).
1.5 HEBEA4LSERESR

R JEAR AN A K 2 85%~90%I A i, T 21557
B, LL0.05%J5E 4 [ lE-EDTA Y 1 AR, K AH 2231
A ¥ A 222 0 B 3 4 B 4l 25 3K il g b e 4 i,
F 12850131 LB BEA T AR AR R 57
1.6 #HERE

FH 5 A 22 S AU ) DA B A AR 4 i ) AR K
AR TE SR EAT 2 WL, FAfdd . cdaan
HUE A0SR b 4TI e .

AR A T B K T B 3Rl b A B,
NI HE2.5% 0 (4 CCHUA)E i, AR5 MR IEAT It
K. BIE. WL B B BED . DI
AR, A R E D), BETEES e
UL 5% 4 11 6 Ak 5 4 41 R
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1.7 ‘HpEsE iz

K HIMTT I 2 40 i A= K i 2k . BOR 740
Rl TR P R AN B, Ak T U R AN e R, 45 E
1x10%/mLI F g i &, Hemh 196U, B L
Fl100 pL, HR1SH, A3 d5E e v 4 i 8% 95 W
5 KT AH IR INF 0] ECHS TR 40 M, 4 FL I AMT T ¥
(5 mg/mL) 20 pL, 55754 hJi, W fL A B3, &R0
AN ZHEEEAR150 pL, 737 10 min/i5 T BRI G2k il
A LA490 nmip K W (BT . L2 15 d, DAR A 1
I REAE AR, YOS (DYFE R P AL AR, 24 i A= K
T
1.8 AR (flow cytometry, FCM) % #rf i
B ER

W SR TG Rl () b S 4 i, PBS
VEER2IK, 7608 1 B £90.5 mLIWPBS, [n) 41 il &
WIS NN T5%UK .18, 20 °C[E] 52 17 o AL I T,
1 000 r/minf5 >3 minbk 25 fk L1, PBSIEPE1IR, i
N LR A E G4 90(0.1% TritionX-100, 10 pug/mL
AL A BE, 50 ng/mL RNase), = ifit 38 % 44 30 min,
MR, F 4710 00041 B, FMuticycle AVEAF
HEATDNAZ L J3 W5 2047 o B45E 48 2 (proliferative
index, PI)¥5 34 GE A1 A o 7 0940 a1 bl g1, SV 40
$844(S-phase fraction, SPF)¥& 4 i i 3 = &b F-SHH4H
AT o5 L. SR B PIRISPF 434 40 i Fr) 38 B 3%
PI(%)=(S+Go/M)/(S+Go/M+Gy/G1)*100%, SPF(%)=S/
(Go/G1+S+Go/M)x100%.
1.9 FEKRIZE S

Z: 2% CARIE I 7R, TR S . AR A% i
1x10°/mLIF % BEEEAD 229651 . 48 hfEHuil, 45 Tk

J5E 42 ng/mLAK KA 2 AR FE3 by W ALWCEE 4 i, 37 °C
i%72(0.075 mol/L KCI)&LFH20 min; [ 35 i #(4 °C
TRV S 8] 5 VR0 I oK S R=3: 1) 791 1] % 20 min,
B0 bR B, TR IR I B [ 22 0.5~1 mL,
DLRS AG AR 0T B 20 °CHUA 1 3%, 30 cm
e BEN Py A, AR CAE AL 410 min, M
&, FE I IR R AF TR T ) G B Ak
P> A HEAT 31 I, T Photoshop#AF R4 T 4 (0 4k
B3 HT o

2 H#HR
2.1 IEC-PA.RYHRBF S SBHMLEWN

FH g B R 1 B AN TR I R B IG5 AL S 30 B
Wl i 21 21, SRAT IR B B o SR R . BRes
BN 5 9748 hB BB BE, 72 hT 458 5 2 A 40
T SCPE (9 Ji b Bz 400 PR Ut B i 75 B ) 4, e — Jl
AR b B AR VR (B 1A), 15 dIFAGIViEE, {3
b AR e, MR RIZ R . £928~30 d4i i A4 K
£285%~90%3_&r, nIHHMTAARK TR, JRAREE IR AT
L A MR R, FL b 40 5 R AT 4 A e e A
K, A2 5E3RLLGE, 41 v i Bk, KT b7
MpE 2, BERE 8. LRFEN A KRS,
BEFR13~15 dn WL b3 40 il 45 s e o 2, 5
(Rl B A0 AR HE A, 1 S TE B, AN I S (A
1B).

FE BT NSRS TR IO W b e 4 e, nT L4 i
ghf e, HAR N8 um, A WA e
IR AR BHOR B A0 L 3% T, RS S (R
2A), TR T o3 A T R SRk, L0 T B

A: JFARKRFET dITEC-P.A., HITHUTE 48 M T2 B 40 A2 V% (400 ); B ALARKE RIS SR 1 2 40 B (100%)

"SR R a iy ot
g v

A: primary culture of IEC-P.A. on the 7" day, colony formated by scattered cells (400x); B: subculture of IEC-P.A. at the 5™ passage (100x).
Bl {RSMEFRIEC-P.ABBER TS
Fig.1 Morphological characterization of IEC-P.A. cultured in vitro
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A: TEBMiC)(Hi ko), Br BORLAR(MIO(H Sk 7R); C: ML A5 B (RER) (R Sk 7). #5/1=500 nm.

A: microvilli (Mic) (arrow showed); B: mitochondrion (Mit) (arrow showed); C: the rough endoplasmic reticulum (RER) (arrow showed). Scale bars=500 nm.
E2 iE5 B EWERIEC-PAMBRLEH
Fig.2 Ultrastructure of IEC-P.A. under transmission electron microscope

nl UL(EI2B), 40 A% A DX AT K AR TR P 5 (1
20).
2.2 IEC-PA.BYE KL

SRS I B W bRz 40 i A= Al 2 L 113,
PRANEEFE 0 W b R 40 M A7 A0 B 8 R AR 30, el
Bi9R7~9 dJa A REHE NS B A KN, 283k K294 difx
HAEKWE, 213~15 dIFaREE N6 1, Rk
I IR 24 AR X — I3
2.3 FCM%SHRIEC-P.A. 0B & HA

SRR b R 0 R ) 4 P A 5 2R DL P4,
LIS AR R GG R (93.13+0.12)%, S

D490

1.0
0.9 1
0.8 -
0.7 -
0.6 1
0.5 1
0.4 -
0.3 1
0.2 b
0.1 -
0 T T T T T T 1
1 3 5 7 9 11 13 15
Time (d)
El3 FE7RIEC-PA.BYE K2k
Fig.3 Growth curve of IEC-P.A. at the 7™ passage
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CELL CYCLE DATA
Mean G =75.231

CV G=7.301

% G,=93.136

Mean G,=147.900
CV G,=5.717
% G,=2.922

% $=3.942
G,/G=1.965 9

Chi Sq.=0.897
Cell No.=9 500

DNA content
El4 R URNIEC-PA.B A E ADNAE /5 9 75 B
Fig.4 DNA histograms of the cell cycle distribution of IEC-P.A. by FCM
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Chromosome number

A: metaphase chromosome selected randomly (1 200%); B: the chromosomes karyotype; C: idiogram of IEC.
E5 H3RIEC-PAMREEKE S
Fig.5 Analysis of karyotype for IEC-P.A. at 3" passage

F1 FIRIEC-PARBIRMELAIEH R LR
Table 1 Centromere index and the types of chromosome of
IEC-P.A. at 3™ passage

Qeikr S EEREA K = A et

Chromosome number Centromere index Type
42.83 m

2 45.35 m

3 15.37 st

4 37.55 sm

5 46.88 m

6 23.54 st

7 33.62 sm

8 48.97 m

9 42.15 m

10 36.87 sm

11 40.56 m

m: TE 2R G AR sm: WP LR GL A st R 22 R
Ptk
m: metacentric chromosome; sm: submetacentric chromosome; st:

subtelocentric chromosome.

HI24(3.73+0.23)%, Gy/MII A (3.14+0.17)%, 41 Jfd (1) 34 5
TR FRPIN 6.87%, SPF43.73%. HAl I, fA4+
BRI b R Al e s, AR SR A I () &b T b
W, AR AT I T S 245 B
2.4 IEC-PA.ZGIKZE ST

ARSI B R R 0 i b R 40 kR T IR B
TSR], BA— @ R, 55 AL sh P
(20 22 S A T I 24 AH IR W b 5z 4 e e
7 Ee I D, HA T4 BOTR A I e A S R
#h5 H S (KISA), 1517 1] N H Photoshop # A4 AT #
T AR BT HAEE 920 41 B 16 P 1 4 24, T
PATHH, SRR bR 40 M 1) s (AR 2 R 2n=22,
FR S, 20 5. 8. 9. 115 YLt ik b 5 22 hr

Pk, 54, 7. 105 GL kA I 35 22k Gt ik,
W3\ 6T Bk W e 22k g Ak, gL th ik
} 0] 2R 7R An(8)=x=6m+3sm+2st(FE5HI K1), &
Pekud, 3RS B R A g AR AT R
I, FE R AR E .

3 itig

PR AN 35 10 1 L Fe 20 T e 0 5 25 32 0 R 1)
WEARI LA 24 FE LA e % B asSems R 264 R
(2 B B A HAT T S, TS R R
B PN S brrriE L S o NN (1K A= N
(L, F AT, SRR I L 0 40 s 9
PR RS M R AR . A SR VR Y
VS 2 R B % A0 M HEAT 43 BB 35, Rase f
/R, I T MILA . B Kl
0 0 S0 S 0 R R 2 A I, 3K S
R b 4 R(EC-PA.). K, AHF5TAY
BT ERTEYI Y 1020 I R AR A A e
b, T LT 2 S 10 20 PR % 1 AR B A 42 e A
VAT LKy ) A L S R R SR S %

3 i b e 4 0 A L 5 I
PR . DA R I A D B . TR
WIARTA], % T4 Pl L B 1 3 9 2 AR IR i
e R R 3 I B T 3RS £ fe
AYRFRAT AL, HAL RS BT RS H R e,
ASEH 5% FIRAAT, S ALREEAT T 38 2R, 1
HL T AT 2 TR 2 T ()R K 4 S
SIREM LR A, AR B AT WK L
e A R A A B 5 B Ao

Q1 F 5 3 L B 40 s S i o — A R 3
(IR B T ETBAARAESN, 5 i B o 1R
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Mgtk HBETE g 9O G kI H Tk
T P g e £ v R ) DR 35 0%, PR SR RIS etk
IR FR, ZHBE W bRl sk DR ek bsic ),
ToIEAT H o 2 5w, BT DLARHIF S0 BT 32 5 Ha
WSS IR Bl b 5 4 M (VB i 2 4 i i 1 ]
WK E, N A 3 18R RUHL T Py i
W, 7545 1 b R A L R AE

IS FH gt 2l B AR A% R G R A i IR DN A
AT, e 6% 73 21 40 4 TR o AR A, ok
HGo/Gi~ Sy Go/MII 23k, v LAREAT 4 H J#
YR, T AN ML BE B RE 1. R e I 2 ik
LAY P E G DNA Gty H AR SIE86 o & BLALAL
WE AN BB T5%0K LI ] 58 1K) 2 B8 B il i b e 40 B )
DNABEAT B (. J3 A7 3 Ji R m) i A LAk, D W TG v
HENZ B 40 N TS h ik, AR A @ i 78
A [F) 94 82 f# Trition X-1008F 47 il J5, 5z 2% 326 Y ()
Yeta 245> 40.1% Trition X-100+10 pg/mLAfAL A
E+50 pg/mL RNase, fHFCMZ3 #7231 B W TECZH il
JE SR 7S LUB AT . AT Fr A 45 b A8 3 2R
H((coefficient of variation, CV){E. 41 & &(%
Debris) &1, 2 WA IR 34 (475 1638 A 75 Ttk — 2
Ak S I EL R (SPF) AT 5 15 B (P34 AT L 2
e £ JH R A P 8 IR 25 FTDNA R 45 G 132, Dt s
FH R 7~ 4 M 38 B 5 P 1) A2 AR 2506
15 FRIPT A 6.87%, SPF A43.73%, 2 MAIESE T ok 5%
(1) 2 B ISIECH A 18 K M DNAUE % 1, 04 1
B 4y 2468 7 AN AR, 5% 0 M A it 2 g Ak
WA K(7~9 d)MIFF

FE] A A0 56 T 55 B AN 5 W 1) e (O AR AT 9 3 42
b, B AR 07 SRR T IR T R M 5l (Eisenia
Joetida). 1F 77 L Z WEME|(E. tetraedra typical). 5%
7 22 15| (L. variegatus) 1) & (4 AR AZ 24 53 #r; [ M AH
SRAFFUA LR T 5 B A9 11 > B Fhi224,) (HL Ik B 4R
KW M ZIHEE . AFE RAEINE TR S0 E
Uil fizp b R 40 Bk AT G ARSI H A0 B, RISk
N AR, 20=22, B VR DT AEP IR IE 1 7R 1 52 ]
KF-=*5(Ohira 2). LA 5 (Kitoshi 21 4 i {4 %k
H—2 A, ARSI 22 2 AL a5 Y AR 34T
TR, s, 20 5. 8. 9. 1154k
N IR R G AR, AL 7. 10%5 YAk
A L2 RO, B3 675 Yt A Ry I i 3 A 42 L
oAk, MR FEME . KPS, BREZSHA

i P 22 R (AR, 3 X R 22 7 W] REJE I 34
Bl 7% 1 5 WG] AR AN TR, (HARASHERR B
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