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[ Abstract] Objective To study the preventive and therapeutic effects of recombinant IFN -, for
nasal spray on SARS-CoV infection in Macaca mulata ( thesus monkey) . Methods Ten rhesus monkeys
were divided into two groups, 5 in interferon group, and 5 in control group. Before and after SARS-CoV
attack, the virus was detected in samples such as pharyngeal swab in all the two groups by Real-time PCR
(RT-PCR) and virus isolation was performed. Results  After virus attack, the level of SARS-CoV-specific
IgG and neutralizing antibody were induced by SARS-CoV in the interferon group was weaker than in control
group. Hematology items showed no apparent changes afier virus attack in treated group. Through
pathological examination, the morphology of the lung tissues of two Macaques in the treated group was
normal,, while the other three displayed the interstitial pneumonia with the thickened septum and infiltration
with mononuclear cells. Among which, one monkey showed part of thickened septum fused with each other.
These lesions in the interferon treated animals were similar to those seen in the animals in control group, but
with smaller scope of pathological changes. No significant abnormity was detected in other organs.
Conclusion Recombinant IFN-a,, could effectively interdict or weaken SARS-CoV injury in monkeys.
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health services; Treatment outcome
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BRZ B HERIT I, BT AR 3T 2 R\ S8 PR A
RREH, A& ENERRIE B BE SARS
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YR B ATIRE a-2b BEBEERIXHET S
&Y SARS-CoV A 1R IF M FABH 167 1E H , BRI B 5%
HRIEMT

1 HEMF*E

1.1 #h# SPF RAEHR, h EESR R ERE
YE R ST B R4k (B SE3hIESE 2003006 ) , K F 2. 4 ~
4.2 kg,3 AE,5 R/4A, M3 BiA 5 7E BSL-
MR ZE [ FATHES : SYX (7 )2003-0004 ] i, 51 Fe
FREIAS, 2 -20 Pa, JBJE (20 1) C, 8 KEH
14 ~17 ®&/h, KB B E, RIS IER 1 A, &
BIEW B MR EBRAE 2R

1.2 fEHE#k PUMCOL 4, HEF R # B LR )
YBF 5% B 42 4, % = % B R 5. 08LgTCID,,/ml,

-80CHR#F,
1.3 {Z8 Roche Real-time PCR ( RT-PCR) {¥

(LightCycler) ,

1.4 XBRAZE 10 BBV A2 4,5 R/4H, 4
HREH(EHATRE o2b BRI ) Fxt
H(EATHRE) . LHT 10 KZRAY, 55 B
FERTI9f1 h,%FE 5 7.23.31.47.55.71 95 #1119
h, ZBMABHAATHE a2b,0.4 ml/H (60 J7
A/ 8BEL) . WEE 2 ~8 RERBHI T Real-
time PCR #y il ; (# /5 2.5 .7 KB B F 1L 5 AF
R E;3.7.11,15,19.,23 F1 27 R B W i &
P A AL EEFE bR BOREJR 11,19 #1127 RERM
W 1gG;19.27 RBUMM # Fbifk, W#fG 27 X3
YRR, KRR, FE S ITREZERAE,
L5 ®RESERZE

1.5.1 M3 .BPHiEEm | mt,3000 r/min 5.1 20
min, 73 B M3, BeFh TR BB E Vreo HAIffTHY 24 1L
BFEM L. pRAREM SRR 2 L4, 3R 100 pl
INFEILIF#M 5 400 wt B AEFRFBUS L 37°C CO, 5%
FERESR WM 1 h 5, B 24 FUAR, Wb AR A, A
PBS (11 2% X4t ) Li B , 5 i DMEM ZERei #h 2 2
ml, & 37°C CO,IEFAMIESR, HLEME 7 ~10 d, ¥
AEE 3 R, WELR,

1.5.2 S BAHSHRA 0.5 om’ BYRA/AYRER,
il DMEM (& 2% XU) F 1 ml BREESS b R
W SRBMTF 1.5 ml BB, 6000 r/min, B0

10 min, B B35, L5 BIER T A K HE Vero
AR EY 24 FLA,2 FL/ 635100 pl /£L, 30 400 pl
BEREWL, 37°C CO, BRI 1 he W Wik /S
PBS (11 2% XUt ) YE I f5 i DMEM #&#h % 2 ml,
TCHAEEHR S ~7 d, WRMHRKRE, #FE-ARL
HEMT Vero 4R, 5% 3 K, HITHEBEE,
1.6 BEFEFHE  BUZRIUEN O B8,
BEARA MR AR, 10% T HEFBEE 484
B3, B E CBRK, A, T R R 8 ~
10 pm, HFARRFL(HE) Je s SLHE TRE,

1.7 RT-PCR 7% fi RT- PCR %t} SARS-CoV
R (RNA) ,7£ SARS-CoV EFMETHR/G 1 ~8 K18
KWEWR T, LR A 3o B Atk R MagNA
Pure LC Total Nucleic Acid Isolation Kit
(Cat. No. 3264793) M 200 pl FEAHFIRBUSKEZR 75
BSL-MI 2 % % W #: /E, A LightCycler SARS-CoV
Quantification Kit ( Cat. No. 03604438 ) # 17 RT-
PCR, EkJik B A 35 Baifb RS M 200 pl
HATRBURERR, S wl BRI A LightCycler
SARS-CoV Reaction Mix 7.5 pl, Mn(0OAc)21.1 ul,
LightCycler SARS-CoV  Detection Mix 2 ul,
LightCycler SARS-CoV Internal Contral RNA 0.5 pl,
H,0 3.9 wl, #%PAF &M:347T RT-PCR 2 i :61C
20 min, 95°C 30s,95C 55 ,55C 155, 72C 10 s,
45 NME . FrtiZE B X B & 5 AN RS,
SESHE « PHE XS B B ot R 5 R OE A 0 SR T
ST, IRYEARHE MG A PE LA

2 &5 B

2.1 —feRAEME MEABIERE1~2 XE
BT, 4 3 Rtk H IS # R A 53R
S B, FR B 2 S e RAE R
AREFELT RANER. THRRLBRAKKRL
BE,

2.2 wiHEk SPREFR 19 X, KBRS
Pk R, B 1 5~1: 10, JLA[¥%(GMT) 2k
7.6, 5% A HEZERAGITFE L, P <0.01;%f
AP APLAEREE RN 1: 20 ~ 12 80, GMT 4
45.9, WEAB P MPUETRL FIRAKF, BEH
1: 5~1: 10,GMT 4 10.0, 5 BA KL RES
HEFEREL,P<0.05; X AP MPLATEE R 1: 10
~1: 80,GMT 3 40.0,

2.3 IgGHA RKRABMNEIEE15~27 X, ™
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(1.3 5) KM, KBHERBEHTHTA R
B

2.6 MmMBEHER WKEABMFEM, ML, M
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i FE 5 Pl B A i o
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2 SREVEEE 1 5T, RV EI R R R
RS o 3 ) 48 40 S TR 18 D T 24 A £ i A
AR R AL ZAGREAS R WL B R
B 710 SHLAESEAER 689 5F
Jii i o 2%, R B g LA ] B 38 /B BB A e
) 22 R Ma 08 Oy E EARIE A BB L SR B —,
9 SRE Mt EIFRA R AELRE,6.8.9 SHiEK
Ar 5%t BRAH AR R R B — B, MR R KT R BR
RULH /I HA & R AGREAS R I B R % (B 1) o

3 i it
BHATRE o2b BET YR E DIME.

g R D KR R AR I RE S ER . THES
HMERZ AR, ARER™EEHREEA,
MR EFERRENEE, R R EENRE
ISk 4 L A0 B I TV R , 84 9 Db 28 40 o %o 8 440 G ) 4
FHERMRRRGHEHRMIIEE,

SARS-CoV {9 8 & HI 3 EE AT /P IRE,
] 35 BARE MR, XA R FRA R
RS, W BARMNRR T ERETE, JHEER
K3k 8 K,iX 5 Osterhaus™ iR I 25 B — B, X b
BRA UL BAXT e SARS f1E M L T4 & o-2b 4
PR AL B 7T DL i B 1 2 A4 . 2004
£3 A1 B (BR)BEERT —RBEEIERS
3RS R B SRR, R TR E-o TTRE
H BhF B SARS, 28 f g LA B IE R, BEE AT 18
YRR .

PRI 1gG R KW, BEHAFHE a-2b
BREWERNABANH T RSN R ME R, 2E
A7 A g R LAR AN TG LK IK R BEMIR, Xt R A
BRATRENRY  WEBRRIEE, AN KR
R, U574 = R R T AR AT 1gG Bk, IESE
WY, MBFERRNSRENH, ABABRK
FE ST EIR G AT LB A B E M e R
B TCA B AL

SARS £ 3 H 2 LI B0 AR AT DL i R 18
AR B R A Y R RE , R A AE 2 N 41 i
FENAAZAMFRR, b B MR 7 | s i )
S, F B0 LA i ) KR 338 S SR AR 40 R 3 0 2R 41 i
BN E BT R o X B B L
filiEI PR3 R AR A ER R MR 1 R B
FHE ARSI T AR, RRHH S
He(3/5) HBLT B E] itk %, a2 B R Y BRI x R
AN, A BEAATIRE a-2b B EFI T LIA R
FHWTEE 08 55 SARS-CoV Xif fi ya] % 1y Sk e , X 48 Ta] 4%
AIRPEA, ‘

F1 XTBASYLEER RT- PCR 4552
Tab.1 The result of Real-time PCR for control animals

Fe WE AT ] (d) B8 It 4L
Serial No. of No. of viralgene copies different days (d) after challenging with the virus

animal 2 3 4 5 6 7 8
1 3.303 x10° 3.118x10°  2.252x10°  4.791 x10*>  2.652x10*>  4.310x10°  7.162 x10*
2 2.299 x 10? 2.639 x 10? 5. 134 x 10 - - 7.696 x 10
3 4.277 x10*°  9.453 x10! 3.696 x 10! 1.173 x 10° 1.348 x10° -
4 1.834 x 10° 1.918 x 102 5.778 x 10! 4.073 x 10° 1.573 x 102 1.820 x 103
5 3.692 x 10"
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EAZRETEECANRERKE

BEE B

EA=ZRRITad— 1T FHENREMTEER, BHl
B &M F LB SRR B S B BRI H R SR
HWENGIT . RN AEM=ERINT TS RE,
OB ZRIF R B S S I T .

1 ®EMA*E

X AREE 1 B XXX, B 4,49 &, HBsAg FAE 16 4,
WS 5 N2 4 4E, ME 20 d EABR. ZRELZIFEE
#REAKRASTREEYIRIT. ARELRERER A
IhAk ALT 599 U/L, AST 636 U/L,GGT 244 U/L,CHE 4894
U/L, TBIL 90. 7 mmol/L,DBIL 42. 3 mmol/L,TP 72 g/L, ALB
40 g/L,A/G 1.3;HBV-M B/} HBsAg $i-Hbe . Ji-HBc A,
HBV DNA(PCR)2. 96 x 10’ copies/ml, ABg)5 F LA BT .
FERG B # T, Fe T LAE R =8R8T .

Wit 2. B XXX, & tE,45 &, HBsAg B 17 48, (A i
FHMEAEFNRFEINARGARK. 5 HRRUK,
REFTLHREWIT, POS TR 5 % BT LA— IR 4P T
EHAIT . ABERHMLIGSE Rn  FFThAE ALT 110 U/L, AST 108
U/L,GGT 35 U/L, CHE 8730 U/L,TBIL 15.5 mmol/L, DBIL
2.0 mmol/L,TP 79 g/L,ALB 43 g/L,A/G 1.2;HBV-M 8/R
HBsAg .47i-HBe FA%E,HBV DNA(PCR) 1. 69 x 10° copies/ml,
ABETLHFIRK . FTH0 3E 2 Z3507, Mat FLER =4

BT H 2004 SRR ILE B L ASARETH (38)
1 B:066000 REHWHEZEE

Fik RN B3 R aE . OFF A T E Ml
BEEKIL 50 ml R)55 50 ml —EREN=ERER . B
FEEE B EEA, ER= AR B 20 pg/ml BRHTEE
40 pg/ml, QEMERR :ERNEEBEARER 20 pg/ml
WA =%, HBV #RE4 K 5% Al ELISA 3 ,HBV DNA &
BERISR At PCR B, 558 <1 x 10° copies/ml N B,

2 8 R

2.1 HAk¥EtR 551 9 ALT AST.GGT.CHE #I TBIL &
FFRTR 36 U/L.38 U/L,186 U/L,5373 U/L,11.9 mmol/L,
SR 2 i ALT F1 AST J&¥F RS 2 36 U/L.38 U/L,

2.2 HBVIREH %62 MIFEIH HBsAg . 3i-HBe MM,
9T 26 YKJE%: R HBsAg Ji-Hbe HT-HBe M,

2.3 HBV DNA 4% 1 J447HT HBV DNA E& 4 2. 96 x
10° copies/ml, 1497 9 WG, % 2 8JTRT HBVDNA &
B0 1. 69 x 10° copies/ml, J8YT 37 W #M

3 it i

BE A = PT LA A e R e T A S AR R T
HYBETL , TSR DLk ) SR RE J) o Bocei SFHIBFIERA, =
FRRITIE T UL R R TR AN K BRI
WHTE, XFBEOTREETER=ZEXZHFBE
9 BT R RE RAURE 1 A, RATIG SRS RE Vi T A B A B
B, Y KPR A — SRR E A = R AT

(Wi F 3:2005-05-27)
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Fig.1 'The intersitial p ia with the thickened sej and infiliration with mononuclear cells, in the No. 2 of the controlled
group{ 10 x 10) Fig.2 ‘The interstitial pneumonia with the thickened septum and infiltration with mononuclear cells, in the
No. 6 of the wreated group{ 10 x10) Fig.3 The morphology of the lung tissues in the No. 7 of treated group was normal{ 10 %
10) Fig.4 The interstitial p ja with the thickened septum and infiltration with mononuclear cellsin the No. § of the
treated group( 10 x 10) Fig.5 The interstitial p ia with the thickened sep fused with each other and infiliration
with mononuelear cells in the No. 9 of the treated group( 10 x 10} Fig. 6 The morphology of the lung tissues in the No. 10 of
treated group was normal( 10 x 10} ‘[Es3-1




