52 37 BESIE, (RIVEIE R T R Loy

meEgE2H b B B B ¥ Val_ g No,2
les3dEg B VIROLOGICA SINICA Jun _ 1993

HEPES i 5 #8 HFRS§{5#E %} Vero-E,
4R AR B BB R T E

M AR

( PEH WSS, JEE 1wo0sa )

R373:3%

A E THEPES A S BUFRSHF HF Vero-E MANKARKNERR. TS 7
ZRHE M, B3 CHR I SREERARDMERHEPES, 24\ i E] R R 104 Je
FEHT. AEFTENRARR R ARHEMS ERE RE SR PR EE, FHRHR
MR NERSH, HEPES ZERBNARKS TR SN FTHIRSFHF A &0 H A mE
PSR4 HEPESWR — B RN Er EMHFRSHH N R HERAFTRRNE L,

2%440: HEPES HFRS g# HWMHEER Vero-E; Ml

BABIRGEANY, BRI B HE SR nk (HFRS) Rk Vero-E Ml b K
FEBCRSRMMEAE (CPE) ®9 H{18 R HFRS R g E, AMRIE 37°CHH 5
R, RiGHEBRER EFPAERN-2- B H0RE-N -2 - Z e R ak (HEPES ) 1A%
SERmiA R, Wae CPE, 0k CPE g4 HERRMBRHEIRSHERERE
0 Mo R T R 01 1R S HRTINR R A 2 iR 2 W . {3 % HEPES i — e 3U(E 7 it -2
METF, BREMT.

ME 55 &

—. @My Vero-E KA E008H HEHEZ RN ESE LW Eckels 1 AE, ZUHHA
A 10 % YK IE A0 i B BOMEM3E SR & (U 38, T AR 30— 501 2 .

=. B migme s HFRSHEH76-118K (MF I &, HEHE 1.0x10°FFU/0.1
ml ) FIUREE ( mid T8, HFEEE2.0x10'PFU/Q I1ml ) ESHSIHE; HBg, ¥ CIF IR, &
WWEER 2,0%10° PFU/0 1nl) @G ERFRE; L % (LH2H, FEHEF2.5X
10°PFU /0, 1m1) BEHE £ HE W RAR M. Rl HFRS H#B s ol i b X #ME K ¥ REH
TP gt MPIHFRSHZ SR-N1 A% EEM A T E T &. HFRS Ry il 3D %5
BEUEEREMEHHF S IRLERBR.

=. HEPES 4 #3% 2-(4-{2-Hydroxyethyl)-1-piperazinyl]-ethansulfonsaure, & T &

H238, 3 i, WEAKEH, FREERLR.

. ARFFLe9liE 1 Hes H kBl 199219 H1sBEM,
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m. CPEﬁfBrtl?izh'-f 758 Eﬁ%%?\iﬁ&@%‘ﬁ( 1—5 x10"4ffa/ml) f5, 37°C. 5%CO,
FHETHERE2 -8R (HBE X, TEFHTHI0—100mmol/Lik i i) HEPES, 37 T4 5T #
24/EF W H B R MB TMECPER = ERATRER RAE,

. CPEXR#PRR et aslelity, CPEMMER~AFiER.ER.

7+ HFRSgMER B AE Rt

75 e

—. HEPES 3 HFRS 558 % E, 40l E tF RS T8 580
HFRSH 276~ 118FRF Lo #hf 101538 SRR IR SRR TI N Eo 2R Bdlih, 3TCHF
5 KIGWIEF b n Asommel/L HEPES, 3y HEPESLL 2 ) i R AE 24 /DA
¥ W.CPE po:, fiskhn HEPES hbaf 0 s i 4l Bopn HEPES Ab38 a5k B MR 7o B
SHCPEHI ( W¥E 1 ), jn HEPES 038 5% gy 4 Rt 47 W e 1R 0 50 25 90 28, &5
F RLEERS 2 B R A TR R B IR IS R AUEE, 24 /DS CPE R B ik (R
23, CPE 4piE RGH Mg LRSI £ HE Ml &) &, SURARCKERING
R ERE T CRERI 1—8 ),

# 1 HFRS SRS Vero-Ee MM & CPE SR
Tab, 1 CPE of Vero-Eyg eells infacted with HFRS wiruses

S RMEHEAY) CPE

Viﬁﬁk 'ﬁgﬂﬂ?g“ CPE 1o wirus ditutions

straios group —1 _ -3 —4 -5
! HAHE He I HH HE/HE

T6—118 2 —/- -/= ~/- -/- -/

B 2 —/- ~/- ~/- —/- ~/~
1 W/ H/Ht H/HH H/+H H/HH

Lyg 2 (Ey/ (1) /= —/ —/— =/~

3 —/- ~ /- ~/— ~/— —/~

1. HEPES AT pORz ot 40 fadl
1. Infecred cells tresated with HEPES

2. & H HEPES Rpul 1Rk 40 sl
2. Iniceted eella without treatment of HEPES
3

. HEPES Y#RH14RE d:49 sl
Uoinfeeted cells treated with HEPES

MR T EES 7 MBEE. 15—100%, b 50—75%. +HEf 5 25—50%, +i 1--25%,
+; TR, x

.. AREERF 5 HEPES 43 5CPE fy = A 55

FA Lo OB ETRBREREL E, M, 4 BFREF 2. 3.4.5.6K
it HEPESkLpE, S BB E24/ RN TETEE CPERE,. & 8 FAMEHEEMDN
CPE it & SR HE (CCID, ), £5E -EWER (MEAIFRY. MELER
E, BRHIE 6 & H HEPES %@ CCIDy, i %55 i,

=. AFFEEHEPESHCPER & S M 5Bk A
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o e «
W /
.
.ll‘L
T TR
By Ly EeirHpEE TR M HEPES
#+HEEE CPERRA A

Fig, 9 The kinetics of CPE in Lgy satrain infeeted eclls freated by
HEPES ar differeal days post incculatien
Lo HREGL MBS 37°CHE3E 6 K, SIS N 10~-100mmol/Lik fir iy HEPES #: 7C PE%
FiAM, &R £IK/E HEPES Bakif 5 CPE @) =4: ( WX 3 ), ZikEFAXCPEMNH
FREATIAEN CPE :F S 2 —%,

B Ly, BNE E, HEA HEPES 4 MG CPE SR E
Tab, 2 The kinetics of CFE on Eg celles infected with Lg, strzin

aond treated with HEPES

HEPES b9 /= At Py CPE
WRRRLE CPE in hoursﬁﬁf:cffﬁfg ek wiﬁﬁi{EPES

dirullril;;u y
2 4 6 8 1a 12 14 18 24
1p~2 + H + +H H H Ht H + i+t
10°-98 + + + + + H Ht tH H+
104 + + Ht H+ Ht H+H H+H H+ HH
10 + W H H MM He HH
-k - - - =+ + + + =+ +
Control * — —_ —_ — _ — — —_ —_

* A RERAR

#* Centrol, Uninfected cells

B3 TREREHSHEPES ¥ CPE iR SMEMAR

Tab 3 Effect on CPE induction and eohancement with diffcrent concentratien of HEPES

3 c
gfnPcE:!rE{lﬁn C%Eﬁi:i;lﬁ;ﬁﬁ dI:lEuE&EE‘En pH fE
of
HEPES{mmel/L) — 3 -3 -4 -5 Coatrol* pH values
0 - - - - - 7.0~T.5
1 H Ht H+H + — Tob~eT. 4
20 H H +H++ + - B, 5~T, 4
30 H#H H H+ + - B.E~T.1
40 Ht HH +H+ ++ - 6, 5~7,2
50 Ht H+H HH Ht - 6.5~T.0
T8 Hir Hi+ T — B.3~0,8
loo 4+ +H Ht - £.0~6,2
* R

% Uninfected cells
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PO, CPE {4 52 1 o —— 20 i U 1A 2
SERAIE 4 G R 76- 118HAT Loy # 7 HEPES 1% S F =4 CPE &4t HFRS
$I%B, Mok SR-114k 0 75 F0 HFRS 52 50 4% 5 2 o b f 2 T RTIW A,

F4 HFRS BN DA N HEE LN CPE N REE

Tah, 4 Identificatioo of specific CPE by HFRS virus immube sera and mouncelonal

antibody ( McAb)

Mtk iR e Y £ GAES & B B E & EAEE -

Vizua Anti-sera or . o _CPE e vu:“a dilntions . Neutralizing

strains McAb -1 —p —3 —4 —5 —b indices

Lag SR—11 W 4+t =i~ =/— =/~ =/= 10000

Contrel® A 3H/4F H3F M H +/+

TB—112 B; + /4 —/— —f— —/— =10000
2Dy +/+  +/+ /= —/= =100y
Contral #4454 HAR +/

* M. IEBRRML

% Conirol, MNormal rabbit serum
Fi. HEPES % G:igam CPE ¥ 5 7257 72 5% 8 18 e 0 1 vl B2 B
HFRS376—118%. Lok, URSRTIHB, #R%7EE M b M3 CC1D,, R LE
5., HRFWIWCPE 5wk R HEEMEBE.
#5 HCPE pHSNEAEREBRLRNENSRILR

Teb, & Comparison of infeotive titer of HFRS virues measyred by CPE aad

plague assay ia Vero-E; celis

mEE of R CPE mRBE AR
atrajns -1 _s —3 —a -5 —8 CCID50/0.1mt PFU /0. 1ml
 Te—118 ‘H‘L”'Lr /A FAF HAE H A =108 1.0X 10F
UR HH W S+ - —f= —/— 1pi-e 2.0X 104
Lgg HAHE AN AR HAE A —/+ 1pd-8 2.5 X 10F
Higg #/4F I HH -/t 1080 2.0 X108

iz i

HFRS $535 ) §06% HAb3 I Vero-E, fup=tk CPE B L1 BUREC'D, {HiXis
FH E, M B T N85, RMLHIE CPE (R4 RBAET CPE by Sk
R B

A 1ZETE PUAN R 2K RAE T ) HEPES 4b80 w35 5 HFRS 5 BRIy Vero-E, 41 fuj=
AT, WA A I S A TSR, RIE A L WA 8 HEPES,
akHIBR2OD I LRE), B4R, 465, HMiZM CPE o, HEPES i5% HFRSH#
#EVero-E, 4l |7~ tify CPE j#$(F 5 HFRS $5Eve Vero 41 fig b 7 2E fy CPE 4
B, TR R AR R TR R AN, T B IR 5 A R L TR RERG 2 1 4 4

Fo
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HEBLMARETIRBEARMEGCHBLME, XMBEARTESE & £ &
pH G5 (WEIMBSMES S ) K pH Af 4T (ndk B & & f HFRS j5 &
FOUN, ANBGASSHERINBCES (FEA) X, #umEN FEOE
£E pHEAGTHMRSI BB, THERENRAENESRST (reH
)R FEHNEHAHRELESENA LT RBEBG R HFRS 55 #4
fie pH @ F T I RMERREIRREAET (PHET 0EF) " BT S EBRS AR
HEME. EELEY pH EE4.9—6. 32 M HFRS 53 5] 2 sy R Rb A i gk 7 8
fis, BELARABFREATH, THEEIHLRHERBEL ST RMBE T RE
F|, 11 HEPES i @i mpatH @5 Wil RN St A=, HEPES % @ fymBmah
BY RS (R ) BE, MEABRELHEE ANEERIERENSBENS, H
b SR aH A BENFAIE CPE gyght, HEPES o gavmpni & pH EEHE
AR (6,0—T. 4208 ), Hit, HERBRRHMMHALRGES pH HEHEXNTEESFE
HENH, AXEERIGIEREA EWR.
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Induction and Enhancement of CPE in HFRS Viruses
Infected Vero-EB Cells by HEPES

Nije Zilin Yu Yongxin

{ Nationa! Instifute for the Contrel of Pharmaceutlical and
Biotogical Products, Beijing 100060 )

We have found that HEPES could induce znd enhance the CPE caused
by HFRS viruses in cultured Vero-E; cells, The infected cells were treated
with 10-100mmoel/L HEPES at 2—8 days post inoculation,several hours later,
polykaryocytoses, networks and vacuoles appeared in the cell cultures , It
could be seen under microscope without staining, On the contrast, no CPE
was found in the untreated izfective Vero-E, control cells or treated
uninfected control cells, The Vero-E, cells infected with 76— 118, L,,»
HB,;, UR strains developed CPE after treated witd HEPES,

The CPE enhanced by HEPES could be reduced by rabbit anti-HFRS
virus B; or SR— 11 immune sera and HFRS virus type-specific monoclonal
antibody, The infective titers measured by the CPE was consistent with that
by plaque assay, The mechanism of HEPES enhsncing CPE in infected cell
cultures and its application in the fields of virology need to be further
studied,

Key words, HEPES HFRS viruses Cytopathic effect Vero-E,

cells
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