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Abstract: Both microcalorimetric measurement analysis by using LKB2277 bioactivity monitor and
traditional method used in one-step growth curve in virology were carried out on BHK-21 cell line
infected by FMDV (Foot-and-Mouth Disease Virus). The results show that microcalorimetric study can
be applied in virus infection research through measuring metabolic energy released from BHK-21 cell
and BHK-21 cell infected by FMDV., Meantime this microcalorimetric method provided a kind of new
dynamic continuous analysis method on the virus infection research.
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1.1 ###8

111 Z0fE: ARTEREAMER (BHK-21 c-13),
JEEE ATCC, HEIUKZ T H R B 5 R
ORIt . BEFRE XA MEM (GIBCO A H]
), & 10% (VIV) BRiF/NEIRE, pHT.2~
7.3. BHK-21 I8 & T T-25 ¥} 5% 584K (Costar Co.
U.S. A) PEMEN, 7 5%C0O,, ITEMEE
F 37 CHEEEFRAER.

1.1.2 %#&F: O BN RE (FMDV OBGFIS5,
BHK-21 MU HEMAME) HP R ZMNE
ERF AT,

1.1.3 438 HERX LKB2277 LSRN &R
%t (Thermometric AB, Fi#l),

12 A

1.2.1 FRERANE (HR38 Reed-Muench 7§ [GiES),
W5 B I% F i TCIDs/mL)

96 fLARE:FH BHK-21 418 (3&35H: MEM, 10%
¥, FTXHL), 24h G40 90% Wik, RBURE
FMDVO.1mL (16 TCIDs,), fFILi% K MEM 3%
ZAE 10 S ERE . MERBERESE (0.1mL/AL,
EH 8 fl, WM 90min 5, JCILIE MEM B Ryt
ERFMAEHET, IMAS 2% MiEHK MEM k33,
37°C, 5%CO, 5% 48h J5, WM MHEFLE, 2
RER, HHEEREE TCIDsy/mL.

122 RBEHE - FEKMLZRNE

FAB B Bachrach JriEdll 2%, 24 FLAR#EEHM
BHK-21 4/ (34353 MEM, 10% IfLiE, TXH),
24h J54IMR 90 % H, BeFREE FMDV, G
i MEM B vt 5 RIRM % E, A& 2% 10
R MEM R:383., 37°C, 5%CO, ¥&3%, [A)RRAT
B CRE 1) BREWE, S EEBRRENRE

(TCIDsy/mL).

% 6 AT ¥ 4K BHK-21 GHLH 96
LR, HEFEE. B BREIANER. HEBK
M IMEK MEM 853834 10 FHERHRE. 0.1mL
REABRES, W oomin 5, FXIE MEM
IR BT 2R R M R R, IS 2 % IfL¥E ) MEM
BiFF# . 37°C, 5%CO, 3 5F 48h J&, MBI,

CRER, HtF AR Y 5% 8% B TCIDso/mL.

AT 3 ABAEEIYE, Ll FMD Wl
J& TCIDso FIXT U HARNE, BUAERT [B)VE AR AL 4R,
244 FMDV & BHK-21 4 —5 4 K phsk.
1.2.3 BHK-21 40 fafR it #vits ol 2™

¥ BHK-21 41fET T-25 SR, fF4i i
KRk 80% LA R Rt IRRIEFERRS MR, In
A 0.25% JREGEBEA, MRS, IARERE
KikEN. ROBFAM, BRI, FEARKK
X 5.0X10%mL. JTCH &4 T ImL 4R T
3mL ZHMEP, 0 5%CO, EH 0. & EMmE
A ImL EEBEFRENSHCHRE THRME
TF U0 3% P HEAT AR T, o SR ) AR AR
P, LRFM: TRFEHEHN 37.00C. BOKH%
A 30uW, i FAELLEE N 0.2mm/min.
12.4 FMDV & BHK-21 M85 Bl &

B H I BT R0 40 Mok B 2 0 1.0 X 10°/mL.
LA MR HEAT B, TR, B"RER
H, IA—ERMER FMDV, 37CHKK 1h FHRR
LR PRIRER, A ImL MEM B353, N
5%CO, e 0. HHLRZRENESR 1mL TH
BFENSHRZRME THME T MR PHT
Ala) Wb e, e KBl FMDV R Hv4
M FRRACHRGE . ST R SERIRAEA 37.00C.
JOK 2R 30uW, IEFELFEE AN 0.2mm/min.
1.2.5 iRl

PO LI RIHE P (WW, M) AP ALHF,
FFRER) Ct, /DB ABRARER, EEA LR AA
HAEMILFN B3O R, EEELDUER]. LI
T Rt i AT A S (BRiE gk FTRmAR) 8P
BRBN LR EINEFE R SAE/RE.

2 #X

2.1 FMD fmEd—$HE sk

¥B1E Reed-Muench ¥, Jl @Y EEKRERE
& (B TCIDsymL), RmE—bAK sk (E 1.
1 8°R, FMDV W2 4 BHK-21 40 fft i) 3 4R 3
N 12h K4 18~40h Ak FE S E I E AR,
JL1A), o Mo S o B SR B AR _ BTk B B
K18 10°TCIDsymL; 2 JEEmEAP F&E; ma
ABEHBME, LEBRNFERELE
10°TCIDsymL 4 . IRBAELIT — N EMLE, %
EWELSTRE, XEFRNEITCHIEFRER, TH
JHa B B 3% 2 P 5 B3 0 8 & B It 1] RE A BT R
(HERFIH).



http://www.cqvip.com

D000 http://iwww.cqvip.com|

R4, . O ERY BHK-21 4 MK AR HEBTR 285

%1
2"
B
8 4
2 24
0-
0 20 40 60 80
t/h

B OB EEN P A i
Fig.1 FMDYV One step growth curve

2.2 BHK-21 MR fmE B MR R A At 4%

KHABEBROCGEL N E T BHK-21 4
FMDV & BHK-21 AP d#Aik. M2 xR,
FMDV &% BHK-21 4R #t it 5 E%
BHK-21 #iffuftb Bl B ARl IE# BHK-21 40ARK
R AThEEE TV L Z BN, HEEH T
M, BEARENERKSES, RERhRKTL
B AP, i FMDV B4 BHK-21 4R E— MR
MRS, RSRThEIE LA, FEEEB TR
ZERARA . X FIEEAMR, ZRERELMHRAN
RE A ER BEHTL.

BHK-21 cells infected by FMDV
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Fig.2 Metabolic microcalorimetric curves of BHK-21 cell and
BHK-21 cell infected by 10°FMDV

2.3 BHK-21 {ABE FMDV BiE a4 i5 il o 47
BN E TEANARBHR BN REROQSEF
BIRINZE(Prnean) RTINS, BN EEIE R BT E
IR K= RN ZE(Pa) TR 1. ¥ 1HEIER
N, FMDV 5B 4 BHK-21 AR A Rr &2 IF

# BHK-21 40K 2.23 1%, PR XRRIER
BHK—21 4ifaf 2.72 £, BAHIIERIEHE BHK
—21 ZHRRA S 45 . ARBFERE. FEERTER,
BRI ELIEFE MM HIEIN T 125.9% .1722%.
403.6% .

#1 FMDV &% BHK-21 M #3455 5 ]

Table 1 Comparison analysis of microcalorimetric curves
between BHK-21 cell and BHK-21 cell infected by
FMDV
on Pines/MW  Pua/WW
BHK-21 /i 4.10 10.1 13.7
BHK-21 cell
&Yy BHK-21 44 9.16 27.5 69.0
infected BHK-21 cell
FMDV B35 1in % 1259 172.2 403.6
FMDV infection increase %

(= Quantity of heat; Pyeap: mean thermal power; Pgaz: maximum thermal power

24 A E#BE FMDV B BHK-21 HAafy#hig

2%

B 3 %R B, IE% BHK-21 AARAAE {
ThER 234 30n RIS, EHT T MBI MR
HIE, URBRLKEE, EMERMFTATHERHL
BEE (R T SRS, B ADEERTFERE
BHK-21 AKAHMIBRHTIE; S, FERADE
XRERf ESE TR B3 REREE, AR
PR BE (1075 25 3% 3 40 P 5 06T B A A ph 2R O e
K e [ 35 RIE A S T

701 R
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d, 10° WA FMDV B3 e, 10" HEK FMDV B
Fig.3 Metabolic microcalorimetric curves of BHK-21 cell

infected by different concentrations FMDV

a, Control BHK-21 cell; b, BHK-21 cell infected by undiluted FMDV; c,
BHK-21 cell infected by 10? diluted FMDYV; d, BHK-21 cell infected by
107 diluted FMDV; e, BHK-21 cell infected by 10 diluted FMDV.
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25 ARMHRREFRESRIBHALME T

R E 3 Pk th 2R s L BRATRAREUEK
BiR GHEER), InP,=InPy+k -t

ot A [ RR B s B3 R L i 8 AR P i T 3 i 2
BT T ath, &R AR,

Sy A5 SR BN R A I P T S B
PR R M — BRI ET L A RIOEK
BERSRIR .

X2 AFEHEEFMDV B3 BHK-21 411 55 BHK-21 4
X He fty Rk b 28 S AT
Table 2 Metabolic microcalorimetric analysis of BHK-21 cell
infected by different concentrations FMDV

Dilution of FMDV km! R Prax/pW

Undiluted 0.132 0.995 69.0

102 0.198 0.975 65.8

10° 0.0938 0.973 61.3

10°% 0.127 0.996 60.0

Control BHK-21 cell \ \ 13.7

ok, WEONKEERESG R, XREG Poe BAATIE.

Note: k;, rate coefficient of exponential increase phase; R, correlation
coefficient; Ppax, maximum thermal power.
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FEERERMBEBRMNTE, BERBAREGER
R AR U B B R R BEANME R BT E 7
. FMEHTREIGFEFFOBERSZ, AR5
AEEEK, EARBUSIRFAHITER, REER
PegURTE X HMS, RIS XA MAES . 682 (ATP)
SRR ZFEE. ARET LR KRS FE R
1, AREHREERARENEQRAR TR
B&AEMES), XHPERSERSEEERG
HErEA, R tSERE XM A & KRR I
B, R 1 MR 2 KRB, —HAK i 0~
12hr W E & AR, 18~40hr B, B
R# FMDV RLF IR, 40hr DUSREREZ
¥ FFE. I H— K Z S FMDV &3 BHK-21
90 AR 2l ph2R — P IO R R B A& .
MHE 2. £ 17 LLEH FMDV %%t BHK-21 4 i
FEmiERE B, ARESHE. e RI R,
BARHINES R IEFEAREINT 125.9%.1722%.

403.6% . R EEE R4 i S B LA YL E R NE
fointR, dMARAREHIHERBIEM, BEARKE
HIES AR EEL, X TR FBE XM
FRAFET M ERECL, XEH, MAERESES
25 Ho W8 R S R e A A A R BT AR,
AT LA S B 4 40 L P9 X A 3 Y B K P AR R
HATE RS, TATUNS—E\ T8
R EMMA FIEEE R

XHABERGEH —SPRETAABEEDN
FMDV /& ¥ BHK-21 41/ 5 i th 22 (B 3>, 7]
LEL, MERSHERENEA, BEWEREAMR
PGB RIER (R 2: Pu) DR
S HAEMEMTH, REREERSRKA, HER
TR BEAREG, R, RA Mk fh g n] DA
HRESBRLAERNEN: RN, RITAABREEK
BR InP,=InPo+kt GIPIER) HEMNER (K2
IR i O RS Y BHK-21 41
B 2R P RO K — P B T e BT
HAFA R KR XE 1 58 3 AT,
I B SR e BHK-21 20— 25 4 K ph2k F0%F
NG R — BT RS, WEREFITH
KFR, PukphZ R 5wEREKRMENN,
W (YD 1] 5 7 2 R L 40 L PV AR AN B, U B i
B 2R AN BB 5 Sz uips 35 R L 41 i 5 IR O, T
HEeW R R EBREFIENRL, RIARITEL
PR R, e, R AR . XHR
U b U B 5k B BT % SR B A R W 0 v B R A
BANMERHEBETHNIE, MUOTULURB 4R
A NG S K FAERRR B S RN ES, T
AR LTS MM RIS A S, T B REES I WUp
FREENENEN, B BERGELENZHES
BTt 4K F 4% G #y ] B B~ ] ESOURE U S8 i 55 0 BE 4
REEEN—PAK ML EL TR,

R, REMRBERELS, ARARER
EMEYNERN SRR, BB ESE.
R kb W 2 B R A M R AN T R A B R
fh#a% . FAEEMR TSR TNFESEN
B W REOR SN RN NEBR, hE—P0
MARRESZEIE. AFTW, EHRKFE LR
B B 25 Y0 R0 — 098 2 44 2 050 iV A LRI AN
MAR, ZhHEHEKERHRZ H.
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kinetics of growth and energy metabolism in cultured T-lymphoma
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