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8.0 g/L,lm N MSVP 35 5 £ F THEAM, #0.01 ~0.1 B %4 $ (MOI) 75 %, 7 37 °C pH7.2
S5 T3 96 ~120 h, 48 5% & (CPE) ik 70% ~80% B e 3k & L& i, B 7T 3R 1% & % i 3 i,
SMBERLERE T HHERERTZRE , WREFmELEHNE 10" ~10"° TCID;,/0. ImL Z 4],
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Study on Giant Panda Canine Distemper Virus (CDV - PA - 1421 Strain)
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Abstract: The orthogonal design was used to optimize the culture conditions of giant panda canine distemper virus
(CDV - PA - 1421 strain) in bioreactor, and key technical parameters were determined. Results showed that the best
combined conditions for suspension culture of giant panda canine distemper virus were: Vero cells were grown into
monolayers and inoculated to the bioreactor at a concentration of 0.2 x 10°/ml ~ 0.4 x 10°/ml and a microcarrier
concentration of 8.0 g/I.. MSVP culture medium was added to the working volume. The virus was inoculated at 0.01 ~
0.1 MOI and cultured at 37 C, pH 7.2 for 96 ~120 hours. When the CPE was up to 70% ~80% , the virus supernatant
was harvested to obtain the high —titer virus venom. The results of three batches of culture showed that the virus culture
process was stable, and the virus content in the harvest solution was in the range of 10" ~10™ TCID,,/0. 1mL.

Key words: giant panda canine distemper virus; microcarrier suspension culture; bioreactor

ESWE . EZRELSTLIFIRE(2017YFD0501705)
EZ R X &, Wt SR, Al A
BWAEE: 22, E - mail; r@ yian - bio. cn



- 40 - rp [E 25 4R35 2020 4E 11 H 55 54 5455 11 31

Chinese Journal of Veterinary Drug

RIE# (Canine distemper, CD ) F2 i1 KI5 P
7 ( Canine distemper virus, CDV) 5|2 i) —Fh 2 1 |
o P A g | A 8 v A R IR BE 2 i IR
AR RURHH ShIBER ™ HE 1 15 I 58 M 28
AR MAIRRAE . K ARAN 2 I E B SR e 2
YA Zh W, B R R IR H &8k,
M 1983 4EFF I, A ISk Z PR Y E 5 R AE
WARGAAT SR RIE I T RIE . 2014 4F 12 A &
2015 AEREUL 5 25 08 KRB B/ Akt 6 H gk CDV
YL RRER AT 5 A0TSR 1 R R
Fiisk CDV el RN AEAE CDV HoRdLAA, R R
I ARAEAR , 3 3 B i AN BT A T LUK BB K 9252 CDV
SREFMBGEIESGE Y Y R, R AT T
SRR R A Y O HE R i, vT 4R v K RE A Y
Wy h Y,

H T, E AN TR AES CDV 3 il B 1) %
HFEEA = (1) SN, HipEmeEREN
A1t i o FHIT U T — 2 BIRICR , (EL55 755 1 H b
SRR R S s e R (2) FEHE TR
PEP , BN T AR AR LR A (L REAE R
FURBH PR & A 52 ], A RE = A e ) (H G g
RS, NRE A U2 10 1L 20 M A A S e
T () KIEFEH . N4 2l b
VSR R RE Ak 1) TR )T 2 ¥, 22 4 oK R & AT AT Il PR
CDV i, to At B0 92 i Pk 1) 22 4 ) L B i
I VA REAR IR B R ARG 2 1 | 220K P TP
Bii 45 b AR AR, BRI, BF R R RE AN R A& F K
IR A BE . AWFFE R A IE SS IS 5 7E Vero
ANHE K5 77 MOL, pH R B2 | WAk i 8] 45 T 2 2
B, HENT KRR RIE KB ST (CDV - PA - 1421
PR BRI L2 A i o 110 DR R R A
KITPET .

1 MefnAiE

1.1 REA K Vero M, #t5 Vero — BO402 - 002,
130 1%, i 5 L 4R 22 A 9 T RE A BR 2N A il 2% I I
17, RAEMRIEIIREE(CDV - PA - 1421 #k) ,f#

A7 R G A 0 T e DR 2 B 2 3 Sl T A
HL (PR BT : 18179 ) . MSVP B SR BE I T I it I
K= YRH B A A PR 2w, JE 2R A1 g A T GIBCO,
A A IE W 24 M R A A W) A 2 B I T
Invitrogen , i ZA Cytodex 1 1T GE, E¥) [V 2%
(C-10-2 CC #)) Wy § #E = Sartorius, SL40zhY),
18 ~22 g /NEL 10 H, 1 B At 54 B AE W R I
AR,

1.2 ¥

1.2.1 Vero e HEMARAH A% R IELIK
B, Ve R A0 M R P R P | A TR A0 A
3 AN AN MG A 2R AR IE 3 AN KOF
(31, IR FRAFHEAT Vero R FE,
37 CH5F7 96 ~ 168 h Ja A T4, AR5 e v 20 i 2%
JEE | LA AN TR] R 28 568 200 8 51 A 5

F1 Vero AR AEFIE RN ITR
Tab 1 Orthogonal experiment design table of

Vero cell microcarrier culture

K K3
CGRIE)  mpubedikr foRioRlE AR KR
1 0.1x10°~0.2 x10° 6.0 g/ MSVP

2 0.2x10°~0.4x10° 8.0 g/ MSVP +0.5% 4175

3 0.4x10° ~0.6 x10° 10.0 g/ MSVP + 1% 4~ [fiL 3

1.2.2 st SRINIESSIRI 0 E i 2 B
Fr A AR MOL pH (B R WG] 4 S
R, BANRDBIEAFRKF (£ 2) . R
B, LOBOANIR] R R FIK T X RS AH 50

R2 KEBREARSEZREIEITR
Tab 2 Orthogonal experiment design table of

giant panda canine distemper virus

(S
K - —
MOI pH {H bY3S WAk e ]
1 0.01 7.2 34.0 °C 72
2 0.03 7.4 37.0 C 9
3 0.1 / / 120
4 0.3 / / 144
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1.2.3 10L AL B BRmE3is T LBhiE R E
IR SRR B K R E Y Vero 20 T 1L, 32 R0 2
10L S b IAZH LA R 2 TARIARRR . R4
KR 2 5, R K BE A R IR (CDV - PA - 1421
BR) FEFP, 7E 37 °C pHT. 2 ZcF FHi 5 96 ~ 120 h,
WELAM MRS (CPE) , CPE iK% 70% ~ 80% il
3 I, 3% Reed — Muench #3380 H: - 541 it Sk
et (TCID, ) , K5 I B 7 B, S35 3 it
B, WAE T2 rRE

1.2.4 EHHE&ZEE CHBGRRGTIE 2B 40
WA e 0 AR IO C L e S5 LT, 3RS
KAETH RAGIAIHE KNG FE T (CDV — PA - 1421 #£) |
SRR EE 2 (2015 AFERR) SEATHER 2 T
W pH {H 225,
2 BRESW
2.1 Vero 4B E AR x4 XIESCIHINSS
BEATIR ZE 3BT AT R0 (3R 3) S0l 2 L 58 14 PR 2R 0
PR > AR B > A0 AR KO, K&
S A2B2C3 , RIZRAEHFP R EE 0.2 x10° ~0.4 x 10°/ml.
TR 8.0 o/ L ARMIAE KW MSVP, 5 22 53 Hr
GPRNIR (R 4)  AHMUFERN AR BE T A B e
SEIRY R R R AN A KRS e R

F3 Vero BAMMBAIEFIRE S

Tab 3 Range analysis of Vero cell microcarrier culture

) MR AR E HRAE KRR E’af%}éﬁﬂﬂﬂ
A B C Y53
1 1 1 1 394 x 10*
2 1 2 2 423 x10*
3 1 3 3 432 x 10*
4 2 1 2 459 x 10*
5 2 2 3 482 x 10*
6 2 3 1 469 x 10*
7 3 1 3 457 x 10*
8 3 2 1 467 x 10*
9 3 3 2 469 x 10*
kl 416.333 436. 667 443.333 /
K2 470. 000 457.333 450.333 /
k3 464.333 456. 667 457.000 /
W2 R 53.667 20. 666 13. 667 /

F 4 Vero fIAMBEIEFHFEST

Tab 4 Variance analysis of Vero cell microcarrier culture

% W22 f AbE  FH FIGRE B2
e FhiE  5216.222 2 176.486 19.000 <0.05
Tk A 827.556 2 28.000 19.000 <0.05
2L KR 280.222 2 9.481 19.000 >0.05
2.2 WEERLANH XIERRIRSS R 25

BrofRI (£ 5) , K F414 8 A1B1C2D3, B MOI
0.01 i 37 °C .pH 7.2 WERIFTH] 96 ~ 120 h, 52
M 5 14 4 1) DR 38 MR ] > MOT > i > pH
{H. J7 2204 R R (£ 6) ,MOL LB W sk
[ e X 225 S v 3, pH (L JE i R

x5 REBREMRSEFREDSN
Tab 5 Range analysis of giant panda canine distemper virus

- MOI  PH{H R WoketlE R

s A B c D TCIDg,/0. 1ML
1 1 1 1 1 10%#
2 1 2 2 2 10%-3
3 1 1 1 3 107!
4 1 2 2 4 10%-2
5 2 1 2 3 107-3
6 2 2 1 4 1033
7 2 1 2 1 1053
8 2 2 1 2 105!
9 3 1 1 4 106
10 3 2 2 3 1087
11 3 1 1 2 1053
12 3 2 2 1 1053
13 4 1 2 2 1052
14 4 2 1 1 10*8
15 4 1 2 4 1058
16 4 2 1 3 1032
K1 6.300 6.100 5.600  5.500 /
K2 6.275 5.875 6.250  6.275 /
13 6.025 / / 6.550 /
k4 5.500 / / 5.775 /

W#ZER  0.800 0.625 0.750  1.050 /
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K6 KEBMARERRSERAESN
Tab 6 Variance analysis of giant panda canine

distemper virus culture

% WEZ¥F AmE Flb  FilaiE  SEH
MOI 1.655 3.000 14.391  9.280 <0.05
PH 0.905 1.000 7.870  9.280 >0.05

R 1.410 1.000 12.261  9.280 <0.05

e 2.705 3.000 23.522  9.280 <0.05

2.3 ITZEAWRIE WAL PR ,3 HBREN
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Fig 1 The repeatability test of the culture craft for

canine distemper vaccine of giant pandas

2.4 mukl Sk, KRR RIE I S
(CDV — PA — 1421 #k) PR M FL A A BRI AW
5B SR A HAUUE, RRRE, 2855
WLpHME R 7.2, 18 ~22 g /ML 10 H | I i
ST, B H 0.5 mL, W& 21 d, /DR ETE, A
HH AT A B4 SRy AN 4 B R KL
3 it5itie

RIEIIRTE F 1809 4238 LIoK , 76 HH 7 [
W2 AT . BEE CDV F MR 1 AW As 5,
15 FJEHE KA Y KB 2L s, L
JEWG IR RER Y . R FAE 4 B R W K E A
PR A AR i 2 A 58 — R ARG e 01
SR IUAT R PP 1 04 B 8 S8R A P BRI, 1 XF
ARSI A L PH 2 0 TR R sk 38 VD5 22 R A
AU P B R, AR ST T K RE A KR RO 7
(CDV - PA - 1421 #) J& BRFE I AT BA 2015 4F 42 B
SYES I R R RIE PG HE R PU bR, B iR AR, 52

%3¢ CDV SD(14) 11 FERR (MW - 1 2) [R) I
98% " BER T4y g, ARG T O A Y K e
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SRS HGH AT RIS, DA 5 K RE A R 1A% B
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Vero AR RE 7707 22 0 AT 5 R B s ik
AV B M 2 o 2 o 6 5 L 5 i R
AEL AN 2 200 422 o 25 R % A 28 A e B e A
TR A e B AV B, 40 385 90 57 FIR i o 200 oL 2% 3
(S €4 N7 BN = k2 ST NP 1] IS LK i
T3, A AL FI) F 40 i A 4, o A A 5K
AN, AR RN 5 R 0. 4 x 10°/mL ~0. 6 x 10°/mL
FMi 0.2 x10%/mL ~0. 4 x 10°/mlL F4 55 = 20 i 2%
JEAR, ORH T m R B Sl USSR T
T PRFE 50 40 B3 A, TSR] TS 0
B, ANMEAE RIS MSVP +1% I B2
VAN TN LY o 5 e 0 B B S /N, T 25 A il
0 7R A0 R AR A YROGT A AL B 1 S e AN B2 A,
LI A VR I AE AR 1 22 R 8E . TC e 2 101 3% [0 77 o
TP PTREAEAE SN BET5 Y 1 RUBS: | 52 M 28 1 7™
(22 Ak 5 ILTE F1 AR 1 ) W PR AR SRR 3 T, 4 A
GNP S ERE 4 2L P e
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AW E R REM RIEIREE (CDV - PA - 1421
BR) TR L2000 KR Z Y Vero AHAEIH AL, 2703
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10L AEW R N s v, 4 2 P B2 0.2 x 10°/mL ~
0.4 x10°/mL, ik AR E 7 8.0 o/L, A0 A K
g MSVP ¥5 32 %5, #20.01 ~0. IMOI ##,37 C
pH {H 7.2 24 FHE:H% 96 ~ 120 h I3k B35, RimT
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3 JLE A MR E A5 A R R R R IR T AR, IR
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