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Preliminary study of apoptosis of MDBK cells induced by BHV- [

ZHANG Kuan, XU Xin-gang, TONG De-wen,DING Li, LI Zhao-cai, L1 Wei

(College of Veterinary Medicine s Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The aim of this study was to investigate whether BHV-] could cause MDBK
cells apoptosis, which would lay theoretical foundation for the further observation of BHV-T induced ap-
optosis. [Method] MBDK cells were cultured and infected with BHV- [ . Subsequently, cells were collected
at various time post infection,including cells of control group. Then AO-EB straining, {low cytometry and
DNA ladder tests were used to detect the apoptotic MDBK cells. Besides, spectrophotometry was used to
examine the activity of caspase-3. [Result) 24 h post infection, cytopathic effect appeared and vitality of
cells began to decrease. Apoptosis appeared in MDBK cells infected with BHV-] which was judged by
DNA laddering,Flow cytometry and chromatin condensation. With the increase of apoptotic cells, the level
of caspase-3 rose. [Conclusion) BHV-] can induce MDBK cells to undergo apoptosis which involves
caspases-3 activation.
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T bR AN Z 40 3 2 | 5 A8 TR Y A 1 A I Al
Ji, DARIE WA AE Ry sh P4 . BT, 2 4ME N
FORUAS B0 075 & 1 40 O T 3 0 5 1R AT Y 26
T Gy SRR A2 25 W00 FH DL RO D sk A 0 Je
A3 S AN PR T Sk A R T 0 AR S B 5K A
Bl T 48 7% S8 95055 114 95 BRAIL

4955 9% 7 1 A (Bovine Herpesvirus-1, BHV-
IOJE TR Z W &R o820 5 W R K 590 &
JEE . o R 2R 5 R Y A A Y b B R R —
Ffr 2ot PP B2 fl M AL Y . BHV-T e nf 52 £
Fofrlfe PARCIE TR » B35 1P Wi A fR 0 A 0 T80 R A0 38 455
AP 2R a5 )1 T L 5 e b R R X AR I I
IR TTORE H A R T M R R XET L BT LAY BHV- 1
(B0 HLIE A R B SR X AR LA
#0 ffa (MDBK 21 ) S A5 4l i, >R F MTT 35 4H g
g L) S DNA HL Kk 4 H0R . % BHV- T 5 & 1Y
MDBK 2 fL 8 T i# 47 8 58 LR 1 BHV- 1 5k
MDBK 4 Jd 5 T~ iy AL 1

1R

1.1 & M

L1.1 matkfmie 2 AR 4825 &
1 AV(BHV- 1) iy 78 b A& BRBL 5L K 2% 3 ) B 25 Bt 54
I (o A W S 06 2= A A7, MDBK 48 i i 75 b e bRk
F K7 Bl W 1 2 Bt 3 i B0 2 S 0 = R A

1.1.2 & # DMEM %3, [H Gibeo 237 ;
BAE RIS . A Hyclone 24 8] s i N 8¢ (Propid-
ium iodide, PT) PG F A 0 e 5 (MTT) JL kL, Ity
H Sigma 2 &) ; DMSO, 1Y IE #% ( Acridine orange,
AO) 1| Z k¢ (Ethidium bromide, EB), l§ H Am-
resco A s BCA K 7l & . W A & ks Hr 57 A Al
Caspase-3 43 66 B 1 78 PEAG 500 & ) B 7 T Bl
S R RABR A

1.2 F &

1.2.1 BHV-T w3 HSTAEBSH 10% /)0
4 1M1 3% i) DMEM 85 55 3 % MDBK 40 Jifg i#F 47 f£ 1%
16 37 C T4 %L 5% CO, K346 15 3% MDBK
M. FRANME AR L 4% R 0. 2 MOTUR Y & $0
PERRTRE, 37 “CUZRE 1 ho i AR 4 2 %6 /MR i
M DMEM 8 32 3. 76 37 °C AR B % 5% CO,
M3 FRAA TR R SR . R I A8 1K B 80 00 i, AR R
AT A 3 WK . (22 58 4 W A R JOMS 75+ WSRO 7 VA
—80 CIR4F.

1.2.2 BHV-T & % 3t MDBK %8 it i& 1 64 % of

I MDBK 4 il 2 F F 96 fL Kz F= 4k . % BHV- 1
AT 5" A% W F B S . #% 50. 00, 10. 00, 2. 00,0. 40,
0.08,0.016 F1 0. 003 MOT 432 F kb F Xt ¥ A= K B 1y
MDBK #f . &4~ MOl & & 3 NEE . [F A IE
BT BB L DLJC I I % 5 2 2 AR 0 Ak B R
M, ralfEdE®E s 0,12,24,36,48 h it A MTT
W (5 mg/ml)20 pl,37 ‘CYRLLMEH 4 h, I 7 1L
W IR . LI A 150 pL DMSO, % 7% % fi 1
g5 i B TR A A FLEE L E 570 nm P K
M52 45 FLOE W W i S 4 FOF AT g it b . H
MDBK 4l it £7 1 % £ /R & Y BHV- 1 /) MDBK 4
A 3 P A U
MDBK 40 it 77 3% % (%) = (&Y BHV- T 41/

) OD/IE %+ B AN i i) OD) X 100 %
1.2.3 BHV-T 2 %3+ MDBK %8 o 7% & 69 % »
¥ MDBK 2 g 42 F T 12 L 240 B 55 5% 4. 3% B 0. 2
MOI &4 BHV- 1 %8, 50 5 TH: 8 )5 12,24, 36,
48 1 60 hi, >R FH ] B b G0 UL 2 40 A B A4 1) T 25 2
Ak
1.2.4 BHV-T & % s MDBK @ 4% & 69 % vk

% MDBK 4i it 821 T 96 L 40 i 55 77 A . # HRO. 2
MOT &4 BHV- | 8, 43 5 TH: 8 )5 12,24, 36,
48 F1 60 h Z k3% /N SRR A MA 5 pul
AO-EB(100 pg/ml) YL W #F 47 40 i A% G 1, W] B 5
BOEE X E TR E SO BT AN R
I LB A0 A% L 25 24 A8 4k
1.2.5 BHV-T % % 3 MDBK 41 fizz & B 22 DNA
#%ra ¥ MDBK 4 f 270 F 6 £L 240 M 15 2 0 . 4%
I8 0.2 MOI &% BHV- 1 5 5.0 TH&EE 12,
24,36,48 F1 60 h W5 4 4l , 7] B 52 OE E X IR R
WA B 4 L 1] PBS 35 Uk 2 Wk, A 4 it 24 figk v AN
RNase AW E ] 0.1 mg/mL),37 CA% 1
hs MR H il KCA BT EE N 0.5 mg/mL) ,55 C
K 3 hs ISR/ G0 / = Bl B2 DNA 2 1k,
A 1/10 (&R 3 mol/L Bl AR B4 F 2 £ 1A LY G
KB, —20 Cid % PiiE DNA,12 000 r/min B .0
30 min, 7 [ . H 20 L TE %% DNA, T
20 g/L Wy M BE i b, 7E 40 V/em HL R R HLIK
TR R G Th ULEE T4 IR
1.2.6 BHV-T & % s+ MDBK %8 it 8 © % % % v

¥ MDBK 40 fifg 42 F F 6 FL 41 i 5% 55 M. #2218 0. 2
MOI &% BHV-T #5509 T 55 12.24,36,48
160 b WS 4 [ B 352 5 [ 300 0 o 0T R K A 4 1)
YA PBS W5 Bk 2 W R Gr 880 75 04 £ Tt i R
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FEYe A 30 min, FH G 20 A SORS: 0 440 Jif 8 1%
1.2.7 BHV-]1 & # 3 MDBK %1 . i Caspase 7&
E R #Hom % MDBK 41 i B2 Fl T 6 L 40 i 15 5%
M 4% 18 0. 2 MOT &4 BHV- [ 58 409 TH: 55
12,24,36,48 F1 60 h Y 5 40 g , [R] B 14 ¥ 0E 5 X B
FWCE R 20 i ] PBS I ¥k 2 k. R BCA k0 &
MDBK 2 Jifd H i1 7] %5 P 2 1 Bk I Caspase T fk
JEE A 0 2 e B R G B B AT

2 LR 500
2.1 BHV-T B3t MDBK 40 Fa & M9 2400

AN PER I AR DL 1. iR 1 AT LA
ARG TR 4] MDBK 40 Jifd 1) 77 15 2 1 5 4 15 95 i

B ¥4 100 %, 3 5 41 MDBK 41 il 14 77 3 2 b
R RIS i N1 (A i L R T O € .9
YLtk 50. 00 MOTL B 12 h I 40 J 77 3% 5 0 5
flEF 0 h 4, H2E Rk B K. Bl 0.016
MOIL, & 4s 48 h IF P 4E L AA I R T O h 4, H 22 7
3 AT L ) AR ARG ) A0 A T R 1 B AR A
2.2 BHV-1 B3t MDBK 48 Bt 75 B0 82 1

EIRERTA T €A NV = W e 1 e o S T
Xf #8241 MDBK 4ii g 76 /%%« BHV-1 12 h J5 . MBDK
1 B AR O AR L A B B i ZR i 4 s iR Y 24 h
it 095 28 BRE 9 7 A0 AR (5 A 4 | 3R A A 5 R
Y i ] E 4 5 78 BE B O  [B 4 0Y 20 RS BT 2
2, JF 5 R ROME R B 5 2 e 60 h B, KR4 i i
s 78 O RE (L 1)

£ 1 BHV-1 AEBELEN MDBK M7 EXEN N

Table 1 The vitality of MDBK cells infected with BHV- |

BHV’I\I/I{%;’%E/ MDBK 41727 %/ % Cell viability

Concentration 0h 12 h 24 h 36 h 48 h
50. 00 103.24-0. 013 86.0-0. 004" * 63.84-0.012% * 32.340.012" 25.340.012%
10. 00 102. 74:0. 011 98.640.017 66.4-+0.019" * 53.940.055" 33.140.017" *
2.00 101.9-40.014 98.5-40.016 74.240.019* 60.570.039" * 46.94-0. 036" *
0. 40 99.720.002 103. 7420. 021 83.520.053 72.320.045" * 54,720,031
0.08 98.020. 005 102. 740, 029 97.220. 043 85.0-0.035" 61.8-0.024" *
0.016 99.5+0. 007 97.240.015 94, 5+0.031 92.3740. 060 81.0£0.032"
0. 003 102.140.018 99.840.015 97.340.056 97.740.013 98.2-+0.026

ARG AR = " RR Y 0 h Ml 22 5 B3 (P<T0.05) 5% » « "FoR HERY 0 h Ml b 25 AR B 25 (P<<0.01),

>

” -

Note: Compared with 0 hChours post infection), “ % ”indicates significant difference (P<C 0. 05); “ % % ”indicates extremely significant

difference( P<Z0. 01).

1 BHV- [ B 5 A [F B ) MDBK 40 8 09T 75 2= 28 4k (200 %)
AL TEF X A 40 B~F. J& YL 12,24,36,48 1 60 h (41 i
Fig. 1 Morphological change of BHV- | -infected MDBK cells at different hours post infection (200 X)
A. Control; B—F. Infected 12,24,36,48,60 h
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2.3 BHV-1 B3t MDBK 48R 4% 725 B0 221
ME 2 A LA .4 AO-EB Y44 )5 , 1E % MD-
BEK 21 i (1 20 i 2 52 2% €6 [ % . ¥ 5 480 3l oK D 41
Y. $EFE4H MDBK 4 fi 7642 35 48 h Z 1 40 Ml % 34
RERAE R WL Yy s 423 5 12 & 24 h Ao 4 s B
Jeta B s, B T RE T — M 33 )5 36 h. i

3 0 M g 0 o T A L SR Ak IR G R R R
A8 b (5T JIE VR 4 1) 240 L 4 22 T 00 A o A
PRI s 4535 5 60 ho, 22 B0 i 2 0 Jot g J3E Mk 4
I AR B R HR O A A% EB 25 6 A0 A% R AT
0, G 0 Jo g B T

2 BHV- T B 5 A F ) MDBK 408 #% 9% 28 22738 4k (100X
AL IEH X B AN s B~F. &Y 12,24,36,48 1 60 h J5 io 41 jig
Fig. 2 Morphological change of BHV- [ -infected MDBK cells at different hours post infection(400 X )
A. Control; B—F. Infection 12,24,36,48,60 h

2.4 BHV-] B3t MDBK 40 B £ E 42 DNA
A

DNA H K458 (E 3 Bon . fAEH#E 24 h LUF,
MDBK #f ffd DNA i 3886 4R o Jk 5% 4 . 1F & 240 Ml
DNA HLJKAR WL DNA BEfE, BLRH4EH 24 h U 48
JiL B PR R A T A R Y B
2.5 WEATERNRXAEARNE

Y TR R I A5 R L 2, k2 v,
E B 2 A0 M8 T R A A TR m T
[7i) 300 1 5 T AT, L O T 23R i JE e b ) ) 4 o i
B, fF 48 h I ZF 48. 8 W B4l K AR VR T .
2.6 #ZHAE Caspase-3 i& MBI

M IE 4 7] LA H MDBK 41 ffl 75 #2855 0~ 12
h, 4l il Caspase-3 K WLi%Efk,24 h &2 Caspase-3 154
FiE T . % 60 h A . vl BHV-T &g
MDBK 4 g 7] D45 | 62 20 g P9 3% f 1 Caspase-3 & &

BN, Caspase-3 25 7 BHV- [ 55 #) MDBK
AL I RR

K 3 BHV- 1 &Y 5 A A MDBK
40 DNA B vk 20 47
A. Marker; B. 1E% %I B4 ; C~G. J& YL 12,24,36,
48 1 60 h J5 4 ML DNA
Fig. 3 Electrophoresis analysis of BHV- [ -infected MDBK
cells DNA ladder at different hours post infection
A. Marker;B. Control; C—G. Infection 12,24,36,48,60 h

® 2 BHV-1 BEEFFEE MDBK A [T %
Table 2 Percentage of apoptotic cells induced by BHV-T infection

b 7 MDBK 4§ T-2/ % Percentage of apoptotic cells
Treatment 12 h 24 h 36 h 48 h 60 h

BHV- T &4
BHV- ] infection
IEH X IR
Control

1.9 2.9 10.1 48.8 48. 4

0.0 1.0 0.9 1.7 2.3
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Fig. 4 Activation of Cspase-3 in BHV- | -infected
MDBK cells at different hours post infection
Comparing with negative control group,

* % indicates extremely difference (P<C0.01)
3w

BHV- [ &Y 5 28 Y A 20 0] DL 5] A% Gy 4 5
SRR HE A R B T Ak R R R i 1
BfeEZ — RPN R T ERBK . MR,
BHV- T J&4e 5] 4k & B e it 5 2R N 2 — & 1%
B2 F MG B R G Wk D G A A B8 DA T B
I 32 328 T 51 & At S 1 A Ak R 1
W E HE G R AE RS . AR R BHV- |
A B SR L Ak MTT 46 00 200 i 3% 1 L &%
LW, BHV- T e ] LRI 40 B i 35 1, O HL &
VA B RIT B [) A4 A 4 o D B o i JE e ek ) 1 s R
Yl ol [H] Y SE < 4 R A7 0 SR Y 2 B R R . FR e
W BHV- T 0] fil 3 2o J8& e 5 B0 1 32 14 G 928 20 i it
REARTE e ).

TE 4 PR T 03 DNA 23 78 22/ 22 [] 1 24 5%
ANFELER LA 180~200 bp Sy fie/INBLAE [ HE 0 - B s MK
T F B i 0 R e i ik b S BB IR 4k . MDBK 4
Jitl DNA ey, yik 25 5 F0 3 =X 40 M AR A6 I 45 51 24 0F 3
BHV-TE&4sj5 MDBK 4l jifi DNA H B ALY F Be b,
200 AL T L 3 i J 4 s ) 1 T B8 0 4 4
ARG Yo STV 4 A [ 45 52080 1 A5 AR 1k Al 2 A0 i
AT ARVRRAE . e Ui R &Yy BHV-1J5 48 h
Z AT AO-EB 4 (0 41 i A% 52 4 £, i B BHV-T/gk g i
200 B 52 0 5 A6 JBR e 60 b 22 A o 34 200 If B 37 P
B EB & (021 Yy, U B BE R T 00 & R 40 B S
BVEGW A AL AL A RAEI R . @i DL R

g LAl DI g - BHV-Dl i 5 S g Qe A i Y4 1=
75 5040 0 1 B A8 A5

20 8 Tk AR B — RN A% 0 B T DO
(I RN B 6 PR T A5 5 1 A A0 A%, R
AHCIE P B Kk, i S AT . Caspase Z &
BEAERTES e REE 2 REEMIEMN .,
L3l Wy 20 B T AR AR BB SR T 2 AR A T 1 AR
WA ROk R & A R N R M & AR 3 RRT,
Caspase-3 J&iX 3 PR 2 WL [ 95 5 5 5 00 1
15 Cspase-3 0] LA iE— 2 4E FH T AN Y, B 2
WA T BT AR O I T AT AT AR
4E B oK, Caspase-3 25 BHV- 1 i 5 1% MDBK
0 8 Tk B X Oy i — B BHV- T 35 3 40
JL 8 T B A F HL BE 0 T RR A
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