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Optimization of Flake Disks Culture of Canine Parvovirus YA —16 — C66

Strain and Comparative Analysis of Its Culture Technology with Spinner Bottle

ZHU Ming — yuan,LIU Jing,LI Yan - ling, DONG Jian — wei, HUANG Tao,LI Run"
( Tangshan Yian Biological Engineering Co. Lid. ,Tangshan, Hebei 063020 ,China)
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Abstract; The optimal inoculation density and dose of F81 cells on flake disks were determined in a mini —
bioreactor, and the effect of temperature on the proliferation of YA — 16 — C66 strain of canine parvovirus was
verified in the NBS reactor. After three repeated experiments,the optimal culture process for the cultivation of
YA - 16 — C66 strain of Canine Parvovirus by NBS bioreactor was determined: In the synchronous inoculation
method, the culture medium was 199 solution containing 1% newborn bovine serum, the cell inoculation density
was 1.5 x10"/g, and the inoculation dose was 0. 05 MOI. Under the condition of pH 7.2, the cells were cultured
at 37. 0 C for 48 h, then the temperature was lowered to 35. 0 C for 72 h, and the supernatant was
harvested when the cytopathod reached 80% ~90% . The results showed that the virus content in the reactor was
10" ~ 10" TCID,,/100wL higher than that in the reactant. With the same culture area, the total amount of virus
obtained from the reactor was 2.8 ~18.5 times that of the total amount of virus obtained from the spinner bottle.
The hemagglutination inhibition titers ( HI ) was no significant difference between the reactor and the spinner

process products with the same TCIDy, ,and the HI =896.

Key words: canine parvovirus; bioreactor; flake disks; spinner botile; cultivation process;

R 4 7N 95 % 5 ( Canine parvovirus disease,
CPVD) & H1 R 4Hl/]Mi 7 ( Canine parvovirus, CPV) 5
R 1A R 1) — o 2 o B e £ s, 595 R B fi
Jri 100% &Y BOLRE 1K 70% ' 1200 R ™ 5k
R IR Mg e | SOk 3 Kl A A 3h )
Pl F K e R AN/INE EE B A R
250, BRARKSE S B 0 S R GO, R
B TR R A0/ N R B W A RO v, TS RET
JIGRE 59 VG YA 1A R — i R B R A4n
NIRRT AT PN P 5 R T R A
SR , (LS5 R38O BB VR B AR 4 2 A s
R, BeRh e sh T KRR A 7E 8 R 3 KUK
AR/ IN T P v L i SR T S EL A O, 2
Pl 2h W) RE = A G A 38 B OR PR, Bk
2 FIRHIE T AR 75 Bk, (F ] 48 K 06 28 B XTI i)
i LR AR R, BT AR A R R o e R A P
SEIRR AR/ NG AR BE A

i AR A A AR AT R A /N B Y vk
A NG IR | S UL AR AR W) SO g R 57 K
/N BRI R IE . A8 G HE 37 T 2055 95 153 3l A7
TERBETN FE AR AL 22K 55 3h ) A sy B 15 e 55
)RS R AR B — o B B % K A0 N 7 04
BITCR S Y, A SCR) R SR A ) B N 2% B NBS
B AR B SRR AN/ IR TE YA - 16 — C66 MRt T
2B R T2 A PR FE G T2
AR LU, DA R R A /N0 BE 8 e B S R
PPt —FBr AT AT
1 MMB5FZ*

1.1 #H

1.1.1 ZmieSsma  F81 40, Eila %Ay T
A PR F YL AR KR40/ EE YA - 16 - C66
B, R LR & A TR A PR w0 6 PR 8T

1.1.2 =Zxm5&A 199 e, RIGEE54Y
BHE A B A5 8 A4 4 i3, 20 = R A ) Rk 4



Hp [ 2 2% 7K 2020 4F 12 A5 54 55 12 1)

Chinese Journal of Veterinary Drug - 51

HIRAF; B - W INBlE (BPL), 18 E SERVA;
MONTANIDE GEL 02 , ZE 0584 (_Fi# ) Rk fb 7 i
FRSH]

1.1.3  #H4k BES4E4 8K, LigGAEY
FHEARAH

1.1.4 MBEE OGS EY RN A, BTN 23
AW TREA BRA 75 CO, BE 3R 48, =11 MCO - 15AC;
BioFlo 310 BIA ¥y f )i (51) , 56 [F NBS AE %) T 2
N SBA AR AR Ay BT AN, B R AE A 9 B 4 A BR
AT,
1.1.5
RS H]
1.2 Fix

1.2.1 F81 fmfty st aa At & a2 F R
YRR, N 0.6 ¢ RERLFYE4E A sk, #5357
%M H:37.0 °C 5% CO, G FoAf, Wi 5 M 1%
AR B 199 85 3R 5L, A B4R IR 0.5 x 107/¢,
1.5x107/g.2.5 x107/g B RPN, 1A% 5
SPATIREE 9 3, R T A OR A M RGBS A7 8 3R AR
PP SR, B 3R AT 24 h B — Y, I E 5%
WM, A 24 h BU— SR8 K 8R 0. 25% Ji
TS TS T8, A 200 6 285 5 4 4 W R 2 D 7Y
1.2.2 K@y YA - 16 - C66 #k 5 4 4= A 7
2HE FAMAEY A, L 1.5 x10"/g %
JEREFD A0 B, (] s LAAS [R) gk 4 52 40 (MOl 0. 05,
0.1.0.2.0.4) EFp g, TR PATIE
9 S K OB R B B BT 37 °C 5% CO, G RFE R 9%
PR 5 B 24 h SE MR, U A A B TE FE R L
WG T & it TCID,, , TCID,, M & 75 15 M (rh [
B2y R 24 h B SR KR 0.25%
[ e A e i O I i - A NI S ) D I i 7
TS RIE SR S5 G HE O A A M A5 1 1O,
SERANINGEE YA - 16 — C66 Rl &
1.2.3 XK@ ymd YA - 16 — C66 #k A R B %
BARLEMA BT AW, ¥ 150 g 48R 2k
%A 5L NBS W) I s H 48 i R 28K W G 45
FH o B AR R A B0 B2 1 F8 1 AN i 1R

¥ty AR, AT YRR A

PL1.5 %107/ g B EEHERD , R A1/ MR#E YA - 16 - C66
PRS2 B M B Jm , DAL 52 45 0. 05 MOT 2% Ff,
BRI 1% Frb A Mg 1) 199 K383t B 5
BB N 37 °C, pHT. 2, ¥ A 50% , i $F 3
50 r/min, 24 h JEIFJRREGL . 1# 5N v i 8 e+ 1
37.0 °C ;24 N s Hi SR EAEFZ RN 40 D 48 h Ji5
£35.0 °C, 24 h JFhf B R JRURE I 2 7 2 8 T A
Rl AR AR A 200 0 720 T 17 5 ) 4 R Ot R 81 S
TR AR B B E 0.5 o/L LA b, 48 h HFIR
AR N RE R 75 7% 1 TCID,, BLEN AR A 2844 -
20 B LT 4 0 0 v T 45 TR R 0 R T
TCIDy,, Zead 3 LUK UE , Eb 35 W Fp AN [] 9 38 1% 7%
XFRA/NGEEE YA — 16 — C66 Bk 7™ 2 J5t & 1Y 52 i),
TE R F81 L AE 7= R A/ M #E YA — 16 — C66

MRIGAC T BAARR 7 T2,

1.2.4 R B ELHHMIZHRK M HHFE YA -16 - C66
I E

1.2.4.1 MAHAERFRTZ R 1.2.3 #iEm

T2 TE SL AR O g i 24 97 3 b EE. Y
BEFERFAR , 407 400K T 20 i LT 43R Mt v B 445 o 5%
F2, WO FVE W, I AE i BE % 7 TCID,, .
1.2.4.2 HEFETZE HAEKEREERLZ
(4 F1 20 M 1 Ak i W, 5 7 R A 1 R 2 /N 7
YA - 16 - C66 B[R4 A 3L %, 44t v i
10 3L 560, WREEIEFP I 0. 05 MOIL, K57 i
FER 37 °C R MAMLEL BB 10 v/h, 40 HfL0s
A5 5K%) 80% ~90% (CPE) LA I IF, We Ak 95 25 4, il
SEREE T i TCIDy, .
1.2.4.3  RHWVINGRE YA - 16 — C66 ¥k HI Ml
W SN A S ARAT I R AN EE YA - 16 — C66
Mo dq B - NN ER KT, InA 10% L A7)
MONTANIDE GEL 02 , #H i 45 ¥ TCID,, 25 51 ik,
Bl & i 107 TCID,, /100 WL A58 Tt fe AR v Al K
/NI TE JIERET , 77 i 24 PR HR B 2B 7 AR
W44 CPV — C1910 - 001 ,CPV - C1911 - 002,
CPV - C1912 -003,

W 6 ~ 8 SR 1 R A /N BE HUAR B M B 1Y
FeAs Koo 27 K, Hs H4% 0.7 H 4R



- 52 - rh [ 2825 2% 35 2020 4F 12 F 45 54 555 12 1)

Chinese Journal of Veterinary Drug

PP, 1 2 1 mL/ W VEGREL ;2 R Gg%  1E
SRR, BT 28 H R, AR H B Bl A 27 5
B35 T ™ AT M PRSI E

2 & R

2.1 F8l @i e HMEE  LINFZEEM,
F81 2 Jfl o5 K %5 BE 25 5 /0N, H 3k B e K%
RS TEARTR], an 1 fi7R, #% 0.5 x 107/g HFhiT,
20 1 K 48, B 168 h 40 ik B B oK R, %
2.5 x107/g FAAMIELFE 1.5 x 107 /g 2 40 A 42
FI— KA e K B | Ik B o K% B S5 B FE T %
B, #1.5 x107/g $ERNET  F81 M 7E 4T 2k
AR AR R A 2 s, AR A K SRR
IEAHIE, K5 9% 120 h e, A0 M AN 9. 0 x 10° 1 Jin 2
8.92 x 107, MFERKIAF 3. 58 mg/mL, HI, i
F81 AR RN 1.5 x 107 /g,

2.2 R#H/NEHF YA-16 - C66 HhmEHEMFE
ARG 8 50 (MOIs ;0. 05,0, 1.,0.2.0. 4) FEFE X}
H W R TR AH/INERE YA - 16 — C66 R4 14
SR INE 3 R, 3% 0.05 MOI 5 0.1 MOT #3357
BEIN IR I AE ST A TE] 7350124 96 h #1172 h, H4E
FRI ALK B T 0. 1 MO 42405 75 05, 20 Hu s 2%
TE PR 20 B A R B R, S SR LR TR T R
P, HE 4 K S ATAL RA1/IMEEE YA - 16 - C66
PRI BE 1 I SR RE S B A O, DU AR ARt ik
W 7 & B AEIAF] 10%° TCID /100l P |,
LEOFIE E RA/NRTE YA - 16 — C66 HRIETE
R 0.05 MOI,

2.3 EMRMBERFIEMAN PIFEEAEB
TSR B 2 TCID, 45 S UNIE 6 FIraR | 1#2 1
AR O S AE 72 h R B {E, o 1077
TCID,,/100 L, {H 55 75 75 & N B8P, 96 h %R
10°*TCID,, /100 L, 24 J N 45 W3R W5 5 75 2t 1k
FWEAE 1] R 96 h, H.E 120 h 6 8 & FE A5 RE4E
FFFE 107 TCID,, /100 WL, I 15 24 R AIK BB 20 47 41
BAAFIE I ] X SR8 R T A A, 285
OYHT RE R A/NRTEE YA — 16 — C66 BRIV #5815
e 208 R R R B R N & 1% B A 4
MIEHY 199 W, A MRV RE 1.5 x 107 /g, ¥

FEHHH 0.05 MOI,7E pH 7.2 54T ,37.0 C 1
5% 48 h JG IR E] 35.0 CHRLERE % 72 h, HiF40)1
ALK F] 80% ~90% ISR b %,
2.4 KR #GHHMIERKM/NFE YA -16 - C66
PRI Z R 3 SR N g5 IR VRO 7
AL A SR AN 1. BRI RN A 4 i e 2
4 ~5 d YORBR TS RAE 107° ~ 1075 TCID,, /100 L
Z 0], WOIR AR B2 10. 5 L %5 0 & 40 i 4
R4 d, 3R 3 L, YR WO B B AE
107" ~10*° TCID, /100 L Z [, SV £ 5% i
BT SR 1.1 ~ 1.9 1gTCID,, /100 L ; AH R 45
FRIEFR, SN2 A 2 B 2 e T A 2 e
fr2. 8 ~18. 51,
2.5 R/ E YA -16 - C66 #k HI 1 7 3%
Mg 3 RN #5550 20 5 HE SriRssiny
SERANGR 2 A g R G 28 d I TS BEEE AL
Bt =1: 896, REILBIA ZLRY, [F] I X BEZH R H Y
7% HI 20 R 1210, BpIEhiikr=t
3 aWm5itie
3.1 F81 fpjadEsm ik X TG RELR I =, 1%
G/ NG TR AR B SR A T R A )
JH S0 185 5 55 Dt B 248 L — A B T Bl g A Fn 48
BAR, ML TR AN T A B R 3R
B R R G BAT S5 R TR B BOR SRR T EL A0
HB PR R (W R R |, 35 7% A rh G R 15
ToEttz , A8 200 o 3 R 422 2 R O R A7 28 R s 4, T
AR T AR, PO E MG, Ok H R 2 6
(3 ISR FOmSE IR RGH T /N 15 52 5
LR S 00 2ok U B, s Ry A 0 S 7 25 4 240
HEL A — R A%

4 ABAA I G 7 52 N g R RIS 5% 5% 1 A i
SR 1 240 B 1 % A AR PR R R e, R R
NS AT AR R BUA R SR AN R A 55 8 ) | i
23 [H] /0N, B AR AR AR A 0 it A K e TR, 40 i
A K B T, B SR i S A I s o) R B S 145
A A0F 8K 22 25K T 5 R R UE 35 37 2 5 4
JEL 3 43 42 fik, 3% 5% R AR BB BT U 0 A
TSR 240 M A A AN 7 A S S R T4 A A



HpE 2 2% RE 2020 4F 12 A5 54 B 12 ) Chinese Journal of Veterinary Drug +53 -
4 8 14
23.2 - El g B~
3 g S 10 =
525} Jﬂ 2 5 g &
S or a4 £
1.5t £33 ©
= 1 5 2 =
0.5 - 9 5
0 1 1 1 1 1 1 1 0 0
24 48 72 96 120 144 168 192 216 48 72 ‘ ‘ 96 120
it/ BRI /b
— 05x107g  — 1.5x107g — 2.5x107/g w— A 1gTCID, /100l — fFE
1 FAEHEMZEFGEEEREL El4 #0.05 MOl EFRERMERSRELEXR

Fig1 Glucose consumption curve of different

inoculation densities

Fig 4 The relationship between glucose consumption and
IgTCID,, with the virus inoculated at 0.05 MOI

=~ he B = -
B 6 25 . o 6
o5 2 0 = S5t
g 4 15< g 4t
g 3 18 = 3|
(1) 0.5 & @ 2f
24 48 72 96 120 144 168 192 216 0 “E 1+
RifELh =0 0.05MOIL 0.1MOI 0.2MOI 0.4MOI
w— A — ARG ' ' ' o
. RS " = 5 AR MOI #MEKRENFRESE
2 WBAEEMEEA 1.5 x107/g MRS AMEAEXER !
. . . . Fig 5 The IgTCID,, in harvest fluid inoculated
Fig 2 The relationship between glucose consumption and cell
ith diff MOI
density with the initial concentration densities was 1.5 x10"/g with different MO
14 219
712 X
2 10f S 7
W 8F A% 3
& ¥a 2
E o ES 3
= RE 3
R 4r 2
@ 2 r (l) 1 1 1 1 1 1
0 2 13 75 % 120 24 48 N 72‘ 96 120
" — [#37°C — 2#:37C-35C
= 0.05MOI ~-0.IMOI ==0.2MOI == 0.4MOI )
i 6 AREBETRANFTE YA -16 - C66 Hri{E Lk
3 RAR[E MOI ##R SR HEFE &

. Fig 6 Proliferation curve of YA —16 — C66 strain of
Fig 3 Glucose consumption curve of virus

. . . . Canine Parvovirus at different temperatures
inoculation according to different MOI P

R1 REBRSEABREFSSENTE

Tab 1 The content and yield of virus in the reactor and the spinner harvester
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CPV-F1912-003 10%°/2.9/2.90 107-8/10. 4/656
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Tab 2 HI antibody titer of the reactor and

spinner technology products
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