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N E BAERHAEBREREE -OCHEN.FOR-1.408FRPERESK LN
B, H-30C . 40% 8 50, FEHE, 3 EDAE M EH L EE, 53 S st M
BT R B TLEBIE . R S ok 1 2 45 5 W0 IR MW I ( Pro- UK) i) B 41 CHO 41,
FE100mL WA P RFFR 254, HRBBEE N 6.3 x105ml, REBERTEH R
23251U/mL, 33K 28. Tmg P& Z IR A 1000mL BEHIR 38 3%, TR 220 S0 B o] M FF T34
BREPEDHBIAFMEBAR P ERKEHAZTHARBESREAHEMR. 7£25d —KFH P,
HRME W BE S 7.3 > 10/ mL, FROEAE IR R 15 #E  31081U/mL, 3£35 & 353my IR B 569
E# 1370, ERFEYRHTIERFERE IREKEBEOXZLAKTEY,

XWF TAMBE, DWRHERERE FEEE
S Q0 NEEHERE A XEES  1000-3061(1999)01-0093-97

12 R Z I (Cellulose porous microcarriers) B RA BB —FHTF
KRR TR IR0 0 RS R, By B3 2 4R i 40 758 9 /N FL
WERERED, BRSTHEALPER SR, FEESAMEBILEES Griffiths FTE
REBMM TR AT A AR, MR T 40 B I 2 4k 0 BT 1 F7 %9 40 B 3 405 9 o
B, RESR A RIS ST B, M ORI 5, DT R — i 3, A SR H . & sH
Cytopore K £ FL I B KA SL Celligen KN 28 R ShH 3 #2 T 5 15 40 M fn 1k B2 4
M, SRR 107/mL Wb, R ER T B ARAE SRS PORE NS, &
i %R Cytopore H 4t K £ 71 7% & & 4 20L Biostat UC FRAER SR, £H
0.1% iM% 3% 52, FELE 100d #EF% CL-11G 4, 33K 16041 & 51gPro-UK 9 £ #0),
B T itk D8 Cytopore FER S MBERMN B, RNERTHREELARBEOHES
TZ, R TE SR ERNT R E SR,

1 #HE5F*

1.1 #§

1.1.1 HEAEEEAMBENHTE: «FHE & 1%C> 8% HAMNFAEHHR
(Schweizer's Reagent)[3],:EHEEM(ZOI-SOU,:'EI‘?:QI:J#):J—.EE-',;E: 1:4 HR¥E% %
W, 2-—“ZBEF 5t (DEAE #8882 ) (Sigma Co. ),

1.1.2 ZMEeR g%, KA S Pro-UK HEH CHO 48 GL-11G( EF B2 #2425

Wil H 80 :1997-12-17, # 5 B $4:1998-10-08,
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A TR, 7N DMEM:F12=1.:1, IiA 0.5g/L % & Bt 1.8g/L Hepes,
20KIU/mL Aprotini, 1g/L & E B, %M b0 % F % 2 8 f1 BIGBEF L& b, 5 s &
A I T AT B B 3R, ST R RR T

1.2 H&

1.2.1 SFERELAHBIKNEE. o 4§ o 4T 4 EBMAE Schweizer W F, BLRLF 4R
T, T 4C TRSEMRTE. bR il S 7L W & BU/D R E A - 30~ - 40T =
SRR E Ok = 1.4 BEES S R, FE R R, N E R & 7 kRSB
R /N, T - 30C B8 1ho c. B — 30T .40% 9 H,S0, BT B BAE Schweizer
R PR R A, SR PR RS, B RS TLRER, U8R Uk, T R R ik
Het 200 ~ 300pm M. d B EELZAMKME S 0.lmol/L DEAE & .
0.5mol/L NaOH MM 1, & 60T T ARMIHEHE 10h, K32 B-DEAE Bt & T 3X#%
HE, DT, o TBEEH 1% BRMERER K, FRHERKEER 3K,
RER 0. lmol/L BB W (PBS) ¥R 3 1K, F 121T KK H 30min /5, R Hi PBS, A
B 1% /MEMEREFRERR 2 KE B 4CHKEHEA

1.2.2 #BBREEFE. 1F 100mL BEFEME P INA 10mL 4hEREF & 5 1 ZFLIMEUE, & MdE
HFHIERS BN AR, MEEET 60mL, B 37C EHFA PHIIER, BHEEN
30r/min, & B REE IR, HARESAMRER KRS, B HEHEA 1000mL(Bello, USA)
BT, T 7Toml B HBEE, % EE S00mL, T 37C SEHEFR, HAEKREN
30r/min, & B BURE B0 35 TR 2540 M 4 3R IB Sk 2 IR B BT o

1.2.3 SBT3 BOE SmL F 10mL i, LA MBEIREARERTESH
B bR, RENAS 0.1% 4 S%8 0. 1mol/L ¥ B MIEE, # EHHE SmL, §FF 1h
HREWIT 2%, BF 37C F 3h 5, B REBEMURE, AREERRERIGER
WA T IR AR b, B i e I R 0 AE R A R

1.2.4 ProUK E#:MG . FEGHMBISE—FEEH0—THE",

1.2.5 HBBANKE . ALK AR &M e (FEREREFEERAAD.

1.2.6 HHEHEWNE. BUHEHGH Smg/ml MTT BHEE, E37CF 2~4h G, &
HHRN TR N BE, RKBRYSILMBRE D AR 6, CBHE FUE, TE
HEE AR S ARG SRR ENE SR

2 % R

2.1 BILMFHEOFNETIZHARGERZERNE®

S ¥ILL 1% AREFREW, B0 BHBEEALH, AR 2% FERHE BRI
EUETHE T SABEE AR B, ERMAE 1(2) (b)) IR, BAEREXD THRE 1%
AR FABHR BN BTMEAE A LREK, K 10~ 30pm ZF, BHATFB,ES
PRAEAN PR R, TR 2% AR RMARRHE N SAMERE B, HANLRIN 10
~20pm Z2A, LRGN, AR TARMEN. BT HRE LFRE5,
RUFEFEHEFTHREAFATARMGIERE, ARFEFLERY, £XHK-DEAE Z
BT, MRS A 7d, LR BB S ZFLMEGE B LR A R,
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T BB IR FTF R LA MB & A b AR B A4 RO % 28K-DEAE 25,
#3f 25d 100mL BHHIEFR, MERE AB PHKEMAN, MEALBRAHEEE A+
R4 % T iE Ak B PR AK(E 1(c) . (d), RAMBARETH A ERABMAENTH
MR, BB ESAMBEERATARMEEEK,

T e SV & 1

B Rk SR BRELEMARIEFOER

Fig.1 Influence of microcarrier preparing conditions on pore size and cell culture
(a) Porous microcarrier{ A) made of 1% cellulose cuprammonium solution containing some gelatin, the pore size is between
10~ 30yum, larger than that of microcarrier(B); (b)Porous microcarrier(B) made of 2% cellulose cuprammonium solu-
tion, the proe size is between 10pm~20pm; (c)Cell culture on porous microcarrier(A), the cells in it are denser than that
in microcatriet( B) ; (d)Cell culture on porous microcarrier{B) Cells were dyed in black with MTT

2.2 HREHFERFEEHDHES

7E 1000mL BEHME AN T LB
FOMETHARER TFEAMBES
FmAKEIEEEZ Y B 3§
¥, 4B B 100mL # # % 5 brow B
1000mL BEHAAIE, 7 12.5% BT my g pigeantin yopore BAKMIIE R LR
AR BER (B R TR, lHE Fig.2 Comparison of cell culture on self-made
B BEFT, 3640 40 & o o ol BT microcarriers and on cytopore microcarriers
ZIRETEBIFIMAK KL (a)Cell subculture on self-made microcarriers after 20days
Hﬂmgﬂﬁﬁﬁ; :F: i.&’ i‘%ﬁ E % 5 in 1000 mL spinner flask; {b)Cell subculture on cytopore
%95 BEAMBIPBERWE, "7 e e o
4IIRTE S d G B[ B4 ST B Bh
B, HAEERMOELS IR EEMER. $20 XEHE MTT R4, FFEME&T
R T S 2(a)). B 2(b) HTE 20L Biostat UC HEH:E A Cytopore S # A1 3%
GL-11G 40/, 355 18 d A i MTT B8 /5B . Cytopore SER A L H il IR EZE AR
B —,
2.3 100mL HRHME# AL GL-11G 4BiR

Ay 40 B 3% 7 I R I AL B AR B B R 100mL SRR, R EE R 2.0
X 10°/mL, TN 10mL £ FLEEA&, ¥h & 1% /N MEMFEESEHREE 60nL, R —F
WHE AR i, B THEEFRAI B R, Al KRS, ERRRK, R &/, EERY
HAT, DA A B, IR E, B IO REEREBREHE 1R, 56 14
KB RER 90mL(E 3). AREFEIXF 6.3 X 10%/mL, Pro-UK & & EHE N 232510/
mL, M £ E B RE S R 523107 (10%cells+ d), 25d 33 3L e 4 E % 1690mL, L #+ Pro-
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UK B 15 55 4 5 16 981U/ mL, #% Pro-UK # H.7% %10 000IU/mg it &, L+ & F
28.7mg IR¥BEF .
2.4 1000mL FEBENEH A — SR IE M GL-11G 4B

# 100mL B 25d BB M GL-11G 4004 25 A 1000mL 3 £ 85 5, A
70mL ZFLEEAE, #h0E 0. 1% /N F L E  400IU/L BE S BB &R F S00mL,
FEEYT7.3x10°/mL., I FEHEEER, MRBELAHECH, B_XEFH#
W, RS mARER, T 2045, X6 1.4 1 TEEER 700mL FHE(E4). A
MEREER 7.3X10°/mL, Pro- UK B8 E4E N 31081U/mL, I FEH 15 XE#RA
T ILE I 5, M AE K R, BXFAME LN 59010/ 10°cells- d, T & ML7E 55 7R 2%
Feif, MR E L EENEE D 5101U/10%cells- d, F 9 7E 40 MOS8 FE S T bt , ¥ F MM 4%
FEOT LA R AR E R ER, SRR N AR NE R, AR EEK
WE(R) MF AR FEMT BIFM X, F25d 8 ZHiE 57+, FBIKE 353mg Pro-
UK W L& 13.7L,

100 2500 100 3500
—_ -~ 90
—~ 3000 ~
g 2 g 0 g
] 1 1500 = r 2000 —
:; :'3 > 50 g
= g gw_ 1500 .
-E moog 2 3 mooij
3 Swld/ o 5
3 {50 B o [€ P0mggp w0 s00 £
o 0 %", . : 0
0 5 10 15 20 25 30

Al
B4 1000ml BRI GL-11G 4l

Fig.4 GL-11G cell culture in 1000mL
spinner flask
# Cell density; [] pro-UK activity;
-+ Medium replacing rate(mL/d}

B3 100mL SR GL-11G 4R
Fig.3 GL-11G cell culture in 100ml. spinner flask
L Cell density;[J pro-UK activitys

+++ Medium replacing rate{mL/d)

3 i #

LT E ST R A U TS R E e W 0T, 3 & W8 A A BT 40 B
RS MAE LR, TERENBEEALE SSRUER: AREREREN
W, BRI A S VLR KR E R K, MARR A T 74 K = 6 ; 41 R AE 7R R
A G s, FET 4RI E%. AMAHZE Asahi L T2 A1#) Shirckaze, J.
RPTHREELARBRAL R, EELREFARPREPEI THHFREBTH
BB R0, B, #AITFE A Cytopore AR S MEEETAEHBLY 20L R FF
R Fesh i 0, A B G LT 38 3k, 40 BETTX 2.4 < 107mL, B R MR IR B RIS
$E#8E 10 0001U/mL, Bl 7413 B % 100mg/mL, H k5 FHE XK 12 M Eay#EHE
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TER(HRER), RS ER LB KL TR 7 5] LR S R4 B AR A
R

€ F X W

[1] F.Cahn. TIBTECH,1990,8:131.

[2] 1.B.Gniffiths. TIBTECH,1990,8:204.

(3] Bk, #AE. B FHOTF), L. b2 Tdk HRTH, 1987, p349.

[4] Xiao,C.Z.,Huang, Z.C, Zhang, Z.G, et al.In:E.C. Beuvery Eds, Animal Cell Technology, Netherlands: Kluwer A-
cademie, 1995, p. 97.

[5] . Shirokaze, M. Nogawa, R. Ogura. In: R. E. Spier Eds, Animal Cell Technology, Oxford; Butterworth-Heinemann,
1994, p.261.

[6] C.Z.Xiao, Chin.Med.Sci. J.,1994,9(4):203.

[7]1 J.Shirokaze. UPS, 1990, 49 558 014.

[8] &M, HTA, EXRE EXELHLBRTI, 1996,20:191,

(9] Hu,X.W., Xiao,C.Z. Huang, Z.C.In:R. Saski Eds, Animal Cell Technology, Kyoto:1998, p. 106.

[10] Y. Tomimori, M. Takagi, T. Sasaki. In; R. Sasaki Eds, Animal Cell Technology, Kyoto:1998,p.9.

Preparation and Application of Cellulose Porous
Microcarriers for Animal Cell Culture

Hu Xianwen Xiao Chengza Huang Zicai Zhang Zhengguang
( Institute of Biotechnology, Academy of Military Medical Sciences, Beijing 100071)

Abstract A cellulose cuprammonium solution was sprayed into the ~ 40C frozen liquid containing
20% Silicone oil and 80% hexane to form microspheres contained fine ice crystals, then regenerated
the cellulose with 40% H,S0, cooled to — 30°C, and the microspheres were modified with diethy-
laminoethylchloride, the cellulose porous microcarriers for animal cell culture were prepared. Semi-
continuous culture of recombinant CHO cells which can secret prourokinase(Pro-UK) was carried
out in a 100mL and a 1000mL spinner flasks using this kind of microcarriers. During the 25 days cul-
tivating process in a 100mL spinner flasks, the cell density reached 6.3 % 10%/mL, the maximal ac-
tivity of Pro-UK was 2325 [U/mL and the Pro-UK production was 28. 7mg. The seed microcarriers
with rCHO cells cultivated in the 100mL spinner flasks were transferred into a 1000mL spinner.
During 25 days subculture, it was observed that cells began to move from seed microcarriers into va-
cant microcarriers and continued to proliferate until all the microcarriers were occupied. The cell den-
sity reached 7.3 X 10%/mL the maximal activity of Pro-UK was 3100 IU/mlL and 13.7L supernant
which contained 353 mg Pro-UK was harvested. During the later period of the cultivating process,
the applying of serum-free medium had no significant effects on the cell growth and protein express-

ing.

Key words Porous microcarrier, animal cell culture, prourckinase
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