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Abstract: Objective To evaluate the effects of sunitinib on Japanese encephalitis virus (JEV) infection in vitro and
vivo. Methods ~ The 4-week—old BALB/c mice infected with JEV by intraperitoneal injection. The infected mice were
treated with sunitinib for 5 days and 10 days respectively. After that, the change of weight and survival rate were evaluated
continuously. The viral load variation in mice brain were detected by qRT-PCR. Indirect immunohistochemical staining
assay (IFA) was used to detect the number and distribution of CD4/CD8'T cells in mouse brain. IFA was also used to
observe the expression of virus E protein in the brain of mice. Vero cells were infected with JEV in vitro and given a
certain concentration of sunitinib to observe the cell survival status. The expression of virus E protein in cells was detected
by IFA. Results Continuous administration of sunitinib significantly improved the survival rate of infected mice. Survival
rate and body weight changes showed that the 5—day’s administration strategy was significantly better than the 10-day’s
administration strategy. The treatment of sunitinib decreased the infiltration of CD4"/CD8'T cells in the brain and reduced
the changes of vascular sleeve. However, the variation of viral load and E protein expression in brain were not obvious. The
cytopathic effect (CPE) of infected Vero cells were slightly relieved after giving sunitinib, and the expression of E protein
was also slightly changed. Conclusion  Sunitinib can significantly reduce the mortality of infected mice, and the 5-day’s
administration strategy is significantly better than the 10-day’s administration strategy. Sunitinib decrease T lymphocyte
infiltration in brain of mice, relieve the encephalitis symptoms ,and prolonged the life of mice.
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TATIE B 2 55, INFR H AR 2% 7 (Japa-
nese encephalitis virus, JEV) & 5|82 i 171 £ B9 ik %
(TR ™) R I A, 0.1%~1.0% 1) JEV B Gy
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A VBRI AR, AR R B AR B 24
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SRR S ) — s ORAP T TR 7 IS /0N B 75 LA D
B A A TR E G, HLEF e R AR AR SN X WNV
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DENV [f)J& T2 7 , I8 487 Je B JE X JEV 2 A A
LAY AR HIWE?

AW 8 AR )RR SN S5 25 5 PPN £ e B e
W3R 97 AR B qRT-PCR S 21 24k 2% Fl HE Y
ST S 2GR /N BRI 221k . 25 R R W&

JERR IR YT RENS W3 PR JEV BN RAET R kb
G AT 9K L A4 MR, 2 i R R . AR SR AT R
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L1 SE8eshy  ASCS i 4 8 BALB/c /N EUW
FI bt 4 A ARSI s B AR R A o /N B )
B VYRR DL RS A B TR T R B B K 2 SPF 48l
LY/ ated L A

1.1.2 WEE BT HIJEV i 0 Beijing—1 Bk, A<
1.1.3 259 S HoAtialon) S 2R R &F JE 2 )€ (sunitinib
malate), 7312 C26H33FN407, 4 [ B T A ®] (555
341031-54-7) ; RPMI1640 K5 32 3E 5 4~ 1L 3% (FBS) |
H-HE R R Gibeo /A F) s HE Y (iRl [ R EA
A (5245 G110) ; Sl CDAHTRIG FI Abcam A ] (1745
ab183685) , % i CD8a Hi /44 [ Abcam 23 7] (52 5
ab199016) ; FR IR 4G2 B A4 iy A 5L 56 %= il 25 AR A7 5 1L =F
P L Alexa Fluor®488 ERLNIANE! Invirogen N (R 5
A11055); HREFE Quant—7k ik s —ad e B
& H TIANGEN A 8] (525 FP304); TansZol {5 & 11
H TransGen 23 &) (525 ET101); SRt A AL Wy BFbRiC
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12,1 SRS Y EEREULL L sh ik
JH 4 JE## BALB/c /INBRL, MERREA2  BEHL 3y 340, 440
10 2o SZEG2H 50 F AT S d 25 2540 (sunitinib 5 d 41 ) #1
10 d 25 254 (sunitinib 10 d 2) , T I8 s 13 4 67 JE B2 Je
0.015 mg, L IK/1 d , 73l ELL45 255 d AT 10 do % HEZH
(PBS 2H ) J#7 5 4 5[] 45 5 1 1) PBS VW, 1 1K/1 d, 3
5d. TEASEFIEER IR HH 2 K, SLU6 2 Gt HR 20 24
ST 10° PFU JEV . /)N B 858G e 25 ) b P50 55
P E N IEZH (PBS4H) ARG S d 25245 4H (sunitinib 5 d4H) .
122 AR KR EE IS AE  C6/36 4 i (1 8t
L) BRI ) F AR SE B0 = AR AT, SRRl R 3 RPMI1640
Rr g3k R LB IR & 109% Ja4- 10035 A1 1% 5 -4% 55
FOWBTHY RPMI1640 15 5% 35 ; B 593 5 H1 7 2% FBS I
1% PS () RPMI1640 15 52 5L . # T 28 “C 7% 5% CO, 1Y
TEIR B FRAG TR 35 . Vero 208 (AR NS4 B 40 B )
ARSI FFARAT  FERRT SRR MEM 55373 | # R 57
F & 5% FBS Fl 1% PS (1Y) MEM £ 37 355 ; ik 22 /8% e FH &
2% FBS Fll 1% PS B MEM K7 325k . ¥ T 37 °C. & 5%
CO, M TEIRIGFAR 5% . JEV BT TE C6/36 4 il
L HEAT BB S I JEV R BT -80 °CHRAT o
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o 5t 5E B R EFE S R 0 5 - FAM-CCACGCCACTC-
GACCCATAGACTG-TAMRA-3'; iE 1854 (JENS3F):
5'=AGAGCACCAAGGG AATGAAATAGT-3'; )2 [ 5]
I (JENSR):5'~AATA GGTTGTAGTTGG GCACTCTG-
37, i R0 156 BH AT 20 L AR 2, 1 ABI7500°F
B 58 qRT-PCR, LUK 548 LA X B0/l y il
CtfEAVE R < Bih, ZlbrfE M2, S A7 . 1
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YU, EIEIFE 30 min; 54 PBS LR . DAB B4, i )5
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B, T4 °CUKFE M B b 4 5 Y H I 1L - 40 B Alexa
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PBS YRI5 , i NS DAPL Y ZE e 3 s 3 H 5 7875
TR N R
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A 5% FBS ) MEM F LR F2 3 rh 5 58 | 19 48 KPR i
R A I T 24 FL AR, S 4K 38 90% Fill 75 B Bisf ke e
JEV (MOI=1), DL A JE& Y JEV B9 41 B 1/E R X B8 21
(MOCK) , LAY JEV H HE 47K 259 T i 240 LA R
B (JEV) , LU JEV HHFT 258 Tl (47 R & e
5 d 25 25) B AN A R IE T 21 (sunitinib+JEV) , B4 %
BE3NEAL . B 24 FLARIICT 37 °C 5% CO, [ i i

B FR A6 R B 1 h (AR 15 min $8 250 1IR) , 95 25 W% Fff
SEIG  BHRYTY AL Vero 41 g FH R 107 mol/L F
Je AT T, 5T 37 °C.5% CO, 20 % 5%
iR 24 he

1.2.8 UMD Vero AL 4% 22K
FH 8 [ 52 . 1% Triton ¥7 L . 1% BSA Bf 4] ; Ji5 % I BRLJR
JEV E 8 1 4G2 B se BEHTAAR (1: 400 f5 76 B , ilCE T
4 °C UKFE I & 5 Y H N E T B Alexa Fluor®
488 T (1: 1 0001545 B ) = I F 1 h; £ PBS Uk
Ve TN DAPLIY 26 Rl e 9O BB T
WEZ

129 it ortr RS GraphPad Prism
8.0.1 HEA TGt AT , BB A7 % R H Kaplan—Meier i
THEAL AT AR AL RIS BB PR 75 RNA 280 SR FHRUR 2%
T 224y Mk , CD4 K CDS B 40 i 3+ %50k F Mann—
Whitney #:55, P<0.05 2= S A5 X,

1.2.10  shE RIS E B AEF 98 o 5 sh WA 56
14 S5 55 7 8 BT 0 0 I Rk R 2 S 5 B0 ) i R R A B
TRSHATHRRE . S gt B b AR S8 AR RS
BRI T R sk /D Sl i 340 s~ 2l 0 A
B o NERAERNFERTYI SEAT T 3.5% /KA SR A T BRI
A0 BB DA S ) A AU B R 9

2 # B

21 AFRBRATDRABREIEVEHRE THRR LR
FoyFra PSR EARI R 90% (A fEIRE ARk
LIESHRYT S dRA T E R R ER et
YR REE A AR B A AR5, HEESLIRYT 5 d K
R4y (B 1) . Bk, A4 BALB/c /N RICHE JEV
Jo L ESES d I SHET IE B e IRl kA H AR E AR
fbo XFIRZ 45 5% & PBSIA . LS5 R /R  FEI
BT A 6 K, A/INR I IR R o W IR/ BRUA R
SRR W AR TR IR 50 15 KA R I A v 0 A1 10%
JE 4 o sunitinib 5 d 2 /) B AR B 7 R IS R R
E L TESS 12 KA WA TR, Ja S IR1 o 2 4260 d5e e B 7K
Vo SIRTEARCA L, N A AR AL T R X IR
AR VCREJa o 5 KRR 200 T R 15 d s , A A7
KT M R 50%, 1M sunitinib 5 d 21 /)5 B AR A7 300 2k
80% (P<0.01) , & WA &F JE £ Je fig e W i Ja 4% TEV Jgk e
R EET . WL 2,

2.2 ARG B F JEV SR A R A R A 3K
LA REW A RRERIRITE ., /NRRA
93 B 1Y RNA ZKF- 2 BT Bk 5, {0 5 %5 IRZH AH Fh 22
SIS 25 (P>0.05) . WE 3,

2.3 JEV R )R 54 B R)E KK EHE 4 &
R OMBTEYA R A/ B2y &
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Fig. 2 Survival rate and body weight changes of JEV—infected mice with sunitinib administration
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Sunitinib+JEV

4 JEVIRGLE&H K R/NERIN B HE $4.(x100)
Fig. 4 The mice brain in each group detected by HE staining during JEV encephalitis(X100)
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Fig. 5 Infiltration of T lymphocytes in the brain during JEV encephalitis
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MOCK JEV

Sunitinib+JEV

E7 JEVEYFIRSL sunitinib IRYT Vero 240 B 37 W82 (x200)

Fig. 7 Vero cells treated with sunitinib in vitro after JEV infection detected by optical microscope (x200)
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Fig. 8 Vero cells after JEV infection detected by indirect immunofluorescence staining (x200)
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908 B AR N )3z A3 AR R AT Al 5 qRT-
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EF IR SR YT 5 M e BE B A TR R L (1 AR RO
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S A RAEFR, &F Je B JE AL RSP S8 v n] LA
HEPEIDG WNV G . HIATH S 45 R LM & e &
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CDA'T 4 /b 55 A B 5, 33 5 i 10 Dot PR B A FAT Tk
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