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&K H RO RSV BRSBTS T35 e
SOCS1/3 2 ik [ 5

i, LEN, HEK
(AFEXRSFRELEER, &% 210002)

[FZE] Bl OF 548 R IR X W 1 18 5 B9 B (respiratory syneytial virus, RSV) &2y K FU 28 23 40 g B 1% 5410
il Al 1/3 (suppressor of cytokine signalingl/3,S0CS1/3) & 1 09 T FAE M , #RI7 H AT RSV R @ nl gE ML . 5 3% :SD KL 70
FBEHLAN J IE & 41, YA R 21, & Tk IR AG b Tl 4 (3.3,9.9,29.7 gekg ™' ) TR AL (4R A0 2 d ig 4 ik 11 38 Hh )
B FIE AR (24.5 g-kg ™' ) AR 10 HBRIEH 450, 4 B st 24 h i A2 G RAN 2 2 IR GBS 25 3 A RTI Bk
B BE W [0 5 (ELISA ) A6 I RSV IR Y KB N 18 T4 % IFN-o F1 IFN-B & i, 00 5 5% -5 & Wl 4 =X 2 7 (RT-PCR) ¥ 46 )
RSV gk g K R 24141 SOCSI,SOCS3 mRNA R ik & (WML, SRR R -0 (HE ) Ye A ML R UM A SV L84k, SR 5IEW
AR 4] RSV R e K BUR N IFN-o FI IFN-B & i B B 7 &5, K Bl 20 20 SOCS1, SOCS3 mRNA Rk & F+ & (P <
0.05,P <0.01) #5570 £ K [ Al 28 23955 728 45 A W S 5 00 I 4 A0 4 Jok 10 IR OB o 7 e 4 TFN-o 1) 63K 1 v TR R4 (P < 0.05) , Tl
B 4 4 ik IR v 7 e 4 R S5 AR TRN-B (1 R 3A f5t & TRERIZH (P < 0.01) , 4 ik 1 IR Ak & 0 4 2 TRN-B 1) 3R 3K & 1) T4
RIZH (P <0.05) , &k KR H 5 7l i 24 SOCS1 ik it AR AL AL (P <0.05) , 4 ik I ik 85 77) Jk 28 R R B 5 M2l SOCS3 3
TR TR (P <0.05) , 4k H IR W 7l i 41 SOCS3 ik i TAIAIAL (P <0.01) . &8 : 4k 0 IR W] 198 RSV gk
KERAEN THT PR RE IFE LM SOCSI/3 f3RIK , R HEYURTEEM, HEW H o £ ik 0 IR BT RSV RS Ll =2 —
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Effect of Jinxin Oral Liquid on Expression of I-IFN and SOCS1/3 in RSV Infected Rats
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[ Abstract | Objective: To investigate the intervention effect of Jinxin oral liquid ( JOL) on the
expression of suppressor of cytokine signalingl /3 ( SOCS1/3) protein in lung tissues of respiratory syncytial virus
(RSV) infected rats, and the possible mechanism of anti-RSV infection. Method; Totally 70 SD rats were
randomly divided into the normal group, the infection model group, JOL low, medium and high dose groups (3.3,
9.9, 29.7 g-kg '), the prevention group (given JOL 2 d in advance, ig) , the ribavirin group (24.5 g-kg™ '), with
10 rats in each group. Except for the normal group, the remaining groups were intranasally infected for 24 h, and
treatment groups were give drugs for consecutively three days. The enzyme-linked immunosorbent assay ( ELISA) was
adopted to detect contents of type I-interferons IFN-a and IFN-8 in RSV infected rats in wivo. The reverse
transcriptase polymerase chain reaction ( RT-PCR) was used to detect the changes in SOCS1 and SOCS3 mRNA
expressions in lung tissues of RSV infected rats. The hematoxylin eosin ( HE) staining was applied to observe
pathological changes in rat lung tissues. Result; Compared with the normal group, the model group showed
significant increases in IFN-a and IFN-B contents in RSV infected rats, and SOCS1 and SOCS3 mRNA expressions in
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lung tissues of RSV infected rats (P <0.05, P <0.01), and the model group showed more obvious pathological
changes in rats lung tissues. The IFN-« expressions of prevention group and JOL middle dose group were higher than
model group (P <0.05), the IFN-B expressions of prevention group, JOL middle dose group and ribavirin group were
higher than model group (P <0.01); The IFN-B expression of JOL high dose group was higher than model group
(P <0.05), the SOCS1 expressions of JOL middle dose group and JOL high dose group were lower than model group
(P <0.05), the SOCS3 expressions of JOL middle dose group and ribavirin group were lower than model group (P <
0.05) and the SOCS3 expression of JOL middle dose group was lower than model group (P <0.01). Conclusion
JOL can up-regulate the expression of I-IFN in RSV infected rats and down-regulate the expression of SOCS1/3, thus

inhibiting virus infection. The SOCS1/3 may be one of JOL’s mechanisms in anti-RSV infection.

[ Key words ]
signalingl /3

- 1 8 4 W 9% 7 ( respiratory syncytial virus,
RSV) J& 1956 4F 17 IR R K JE 3 iy RO AR N B IR
SEhmt B A RSV SR B [ 51 R 2 4L
JUEE AR N B g B b N HE ™ T SRR L 1Y
EERIEA BB meta S 4T AT 5% K W, RSV 4
AERERL S LI R JLEE 3 380 J7 AWK T IR W% i K
Yo, 5 BTA T MR R B A 22% T RSV R
AR R R L B 1
S

THE 2 (IFN) 7645 3 K SR YU 8 [ L v & 74 &
LAEM o Janus Kinases (JAKs) /{5 5 %% 3 Fll % 5 8
6 K7 (STAT) {5 538 B2 TFN Ty g 0% #4322
4 f NP {5 5 %, 1 8 IFN (1IFN) 5 2 {k
(IFNAR) 25 &, W T 1% % B2 i Jak-1 F1 Tyk-2,
STAT1 1 STAT2 7& Jak-1 1 Tyk-2 (L VEFH T,
STAT % A 5 % 1k, Jak-1 F1 Jak-2 31 38 B /% 16 19
STAT J& Ji, — BEAA, 31 56 %% 25 A M A% P, DT 384036 it
R BT, A5 IEN By 5 8 5 R0 B e A AR
FY S T 40 B A S i F 1(S0CsT) T
JAK1,JAK2HE #i1 JAK3 25 & 1 10 il H 3% 1, SOCS3
LS AN T 2 R 45 A 5, i JAK/STAT {5
S AN A0 B A 519 JAK/STAT {5 5 #
V2l 1 SOCS & [ Rkl TFN i& 42 1Y
P B R K kiR A 3 G W ML, RSV b K ]
SRR SOCS 2K 11 TFN i RSV e i ¢ it
K,

&R F IR AL J5 2 TE 2 AL i 2 AR I IR 42 0 )7
I 24 %0 0 o8 UF I 5L B A AT
PE AR IR0 AR AR SN A AR R R
JiL 955 75 il R A ARG 197 0. WIS N BRI TR 4 ik 1
IR A 06 B LR HEAT T IR AR BFSE 0 BT AT
UM, AR IR RT 48 5 RSV YL 1 R 1 Al
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IFN Kok & #ERT 346 0T 17 HL 4 ik 11 IR e nT
ik b AR AL B9 STAT K3 12 JAK/STAT 55 il
AT IEN BYH0 #E4E H L (H X SOCS #3424
P AR o A SOR E— 25 T B 8k H1 IR R fiE 8
% SOCS1/3 [y 1k, R JAK/STAT 4 T [ it
I FE RN o

1 #a

L1 R SD KR 70 S HEIE A
4 ~6 Ji /K 80 ~ 100 g, Vi i 2, iy _F 96 iy 3 3 52
B sh ¥y A IR o AE 2 A 2t 3 Y& #E 5 SCXK
(7)2007-0005 , -1 5 ML 2 (RSV) , H1 ) JH 1
FeAE RO B A BRA Al it

1.2 29 RiRF SRR (5.4 g-mL™" 7
AU BE 2 R LRI S B S 4R ), T AR RORE (A1) B
S MRAURE , L5 h19993529 , S5 v 2 45 W i B )
TRIzol ( & [& Invitrogen /A &), it 5 15596-026 ) ,
eDNA 55 — B 2 Bk A & (KeyGen 25 7, 4t B
KGA1313) , S 9256 5E i -5 45 il % xC S 07 (qPCR)
Master Mix(SYBR Green) ( H A& TOYOBO A & ,#t 5
QPK201)

1.3 U4  EXL800 RIAFHRAY (3£ [E BioTek 24 7)),
MultiGene Gradient % PCR fE¥ Y ( H &R B HAH] ),
DA7600 #1755t ¢ & PCR I FRAX (P iliik 4 3 ))
Centrifuge S8T0R Y L il /&5 38 25 .00 AL, 5333 AUKH JiF
PCR {¥ X BioSpectrometer %I A4z ¥ /3 5 56 B 3 (1% [
Eppendorf /A 7] ) , Lightreycler B 52 B} 2% 9% 52 1 PCR
(qPCR) L (#[E Roche 2477) .

2 FiE

2.1 I GER g2y SD R 70 2, BEAL
O3 NIEH A RG24 R IR A R R
A TR H A AR, B 10 2, 3 MR R 2
d J5, I Bk RR I, R I 7 05 S SRR R, A &
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ik , R J5 W 0 10 0 AR R B S - 5% il FL o8
RN B A TR TR BE £ Tk Y S RN 2R STk BN 8,
AT LLS T R 2R ), SR By T e
) I BRUL P A2 3l 1 B, R IR AR Ol Rl . TR A
R BUTE S B T S R B T 2 d i & R AR R R
B2 /R ESESE3 A, SR IRBE
AL R ARG R BRI . KRR YR SR
Ye 24 h J5 & KRB TT b g 4525 (K b LR
A 2 R 4> 8 0.33,0.99,2.97 gemL '),
R 10 mL-kg ™", 2 /K, EL A2 3 d; FIE T A
20 B H R BRI B 5 ARBRE ) 0.1 /10 g ig (R L
G VR EE Ny 2.45 g-mL ") 2 W/ K, ES Y
245 3 d;0F W A BRI 2 ig A= PR K 10 mL-kg ™' ,2
W/ K, #ESE g 3 d,

2.2 KEUMZHSUN BER A S0 50 25 A0 H) UK BN
At 2 4% 22 5 TRV W, RO, IR OK, A
WA ] R TR OR E A (HE ) G £, iy s Bl
N BRTEEF BB T 100 17 5 A, W8 fifi i B
TJoFe K i, 2R 4 R R il v e P9 AT TS K R,
RAMLIEE S B QN N SR b A TE AR
PE INBE I NA TCB Y e AR @ H A AE
WA, A R LA TE 5 A0 R A AR A e
BB E MR ERICH 0 4 (FEAIEHR),0.5
(R U (CRE) 2 0 (B ) 3 i (E ),
Ehn A 5 E

2.3 REMWEHRARE HHKRM g 4R 5, K
ZEE 24 h,ORZEEIK 24 h 5 45 4K R Bk VORI, R
JFE M FEE 7 ok BB ifiL 7% , Bl 2 ~ 3 mL RN 4§,2 000 r-
min " B0 15 min, B 3,200 mL B0 %, -
20 C fRAF

2.4 frAHilg HUMA 218 (0.2 ~1 g) /DT HL
2 ~5 mg 7E VKA A A BEER K v Bk 25 I, B8 4K
BT R AN W & e 1 2
A Bl Ve 1 A= R K, R FR 2y Sy 2H 2 o i 1Y
9 i, BUEVEE 2/3 TR, HTHR B} 5 S P 59 i 41 21
Heo B By EE A A SUE A B S KA D PR R A 1/
3 SYH A BT Bl A AR K s Bk BR A e AR T Y R 2H 21
Po, — BB AL A A AT 1T s g
10 ¥R (6 ~8 min) , FL4rWF 0, i 2 2151 3 Ak .
4 10% 21 3% FAARIR B 0 HL 3 000 1+ min ' B L,
10 ~ 15 min, Bt F 5% -

2.5 iR AR BT

2.5.1  EK B o W BRI o (ELISA ) 2k ) 4% 21 55 5
SR T AL IFN By RGk #30) & 30 B 4 A7 4G

I, IFN-a 1 IEN-B {946 0 328 7] 85 43 591 4% 25 1 FL b
HEFL FRIAE A AL o BR2S ETFLAN , L2 SN HE %
W DU AE 100 pL, B2 R 2,37 °C, 120 min,
FRWR, LT, ARG, B mEMER A T
YEW 100 pL,37 °C,60 min, PEHR 3 ¥K,350 pL/4&
fLE T BALIA I’ B TAE# 100 pL,37 C,
60 min, PEA 5 W, 1o MO BEFL AN ¥ 5 W 90
pL,37 °C keGP 4 30 min, K7 &AL ANZ 1R W 50
pL, b RV o FHEEFRXAE 450 nm J% K7 & 45
LB SR A, FARHEY vk B 5 A 1155 A o 1
Ay EL B R R A RA TR 3
GAL LR R R R ST LR RE A B, BV AR A S B
2.5.2  qPCR il K LU 20 22 P9 SOCS1 Al SOCS3
) mRNA &Rk Y&t (b BilEE TAY S
B 51 5 UL 1, i Trizol 32857 il £ 2% 41 1
S RNA A0 40550 B2 oF B RNA A9 26 B Je &
W, qPCR Y G R S8R 95 CHUAE 1 5
min;95 C 28 1 15 s;60 °C B k,20 s;72 C % ff
400 s; 3L 40 NEIR ; KU ZE{f 45 C—95 C , 5 1 s
FFiE 0.1 C

%1 SOCS1/35|#E%

Table 1 Primer sequence of SOCS 1/3

e 9 44 B S 53" Fr B S /bp
SOCS1  kii# CACGCACTTCCGCACATTCC 300
T i TCCAGCAGCTCGAAGAGGCA
SOCS3 L i CTCGCCACCTACTGAACCCTC 265
T i AAGCGGGGCATCGTACTGGT
GAPDH  I-jif GATGCTGGTGCTGAGTATGRCG 200

T GTGGTGCAGGATGCATTGCTCTGA

2.6 HiitcEsrAr SR SPSS 15.0 Gt 3k A7
S IR DL & £ s 28, 41 18] WG L AR
MR ENNE, L P <0.05 hESH G ¢
3 #R

3.1 Xt RSV iR K RATH LR B AR IE %
2 fili 2 ZNE K il A 45 A TR BT A 3 B 9 S B
RSV gk Y55 740 241 55 A% fili 28 2 0] UL, Jii o BE 7 i 44 34
JE A AR W A L S /b it e A 2 N i T M R
20 A2 00, S 1 B Al A R B, S 4 M v M g K, il
T REAS G S AMOIR 40 S RE U D A i b iR
T 5 4 TR 0 JIRVB Y e 7] e A A U 2 2 A A A A
WM (P <0.05,P<0.01), WLE2 K1,
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F2 SMOMRET RSV ik KRIMARBG TSN (5 +5,
n=10)
Table 2 Effects of Jinxin oral ligiud on lung tissue injury score in

RSV pneumonia rats(x +s,n =10)

il Fld /g kg ™! LRI/ S
EH - 0.29 +1.60"
o - 2.86+1.89
4R 1R 3.3 2.65 £1.29

9.9 4.80 +1.32%

29.7 3.64 £1.85"
Tt By 9.9 2.60 £0.70
I 5 AR 24.5 2.80 +1.03

T G BRA HAY P<0.05,2 P <0.01(£3,4 ),

3.2 % RSV il e BUPR Y T 50Tt % 4 2k i 1%
W SIEHH g, B AL IFN-«, IFN-8 ) 32 34 B
BIFEF(P <0.05,P <0.01) ; T 7 4L A1 42 Fk 11 I ¥
)k 4 5 R 4 HE e, TFN-ar 19 26 3K 01 0 9t 7
(P <0.05) s WP 41 . 4k 11 th 00 BE4 R EL 6
PRAL S BB He e, TEN-B 0 % 0k 01 B T 5 (P <
0. 01) 5 42 Jik 11 MR W i85 77 5t 200 15 485 780 40 L 4, IFN-B
[ 26k T 75 (P <0.05) . W3 3,

3.3 Xt RSV Jifi & K BLifi 40 41 SOCS1 F1 SOCS3
mRNA kB 5 0 3 20 Lo, A 201 U
ZH 2 H SOCS1 F11 SOCS3 mRNA £ AHE ETFH(P <
0.01) ; SHBAL e EE, A 255, 5 4 ik 1R
74 K FUM 41 21 SOCST il SOCS3 mRNA £k T [

A TEH4L;B RSV BORBIR AL C. &Ik DRI 3.3 g-kg ™ 41D, SR ORI 9.9 g-kg "4l E. &K ORI 29.7 g-kg ™" 41 F. WB4L; G A

[WEEY NI

B1 &MAMRKRK RSV B &k RATALRFEZHHM(HE, x100)

Fig.1 Effects of Jinxin oral ligiud on pulmonary pathology in RSV pneumonia rats( HE, x 100)

B (P <0.05,P <0.01) , ) 1% =5 AR 2H K Bl i 2 22
SOCS3 mRNA [HEE FBEH B (P <0.05), 4k 1
IR VR T B 4 A R i 2 K BRUA 2 20 SOCS3 mRNA 3%
IR JC I 25 S, 4 R 10 R TR T B £ A B S AR ok
MU ZH 21 SOCST mRNA KA T 22 7. WLk 4,
4 itig
SOCS K& — i & 2 5 7 i 45 2 Fh 41 g 5]
T 055 38 B, Bt 1 52 ) 40 i A R B B
PT-F AW EIT AT, SOCS K&,
SOCS1/3 J& JAK/STAT {5553 i#% 1 fe 32 2 (g 41 i
T, SOCS Ky SH2 £ #3815 JAK (JAK1-3,TYK2)
PRI THT DX 8 2 IR 5% 6 o S R ) 45, 3]
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FLIEG I M. SOCSL I SOCS3 76 N 3 H A7 i il 41
il X (KIR) , KAl KIR 1B AR, 36 4 JAK 1)
AT 5, T JAK f5 5 4% @ # . STATI
F1 STAT2 By #E R {42 JAK-STAT {3 5 38 8% % HL 51 1Y
wEFA Y S0CS1/3 A T B 5SS W
AN 5 5 S P A R R F R S VR A . RSV
lE 25 # {6 NS1 2 1 (NS1) a3 i 6 15 SOCS1/3
mRNA 1)1k, F] 4] 7 [ 5% B ] 8 72 JAK/STAT {5
5 B T M ) RSV OB fE AR L-IFN (1 3%
kM Moore 25V BF5Y L % B NS1/NS2 & 1 2
IFN 508 A B, HoAF 28 i 8 SOCST iy
FR R SLIAY 1 RSV G & 38 o 4% SOCS3 fiy 3£
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&3 EMOMRAKS RSV fifi & K B & 1 IFN-a 1 IFN-g 3R A B 10
(xxs,n=10)
Table 3 Effects of Jinxin oral ligiud on IFN-« and IFN-8 expression

in RSV pneumonia rats(x +s,n =10) ;.Lg-L’1
20 5 Fl /g kg ! IFN-« IFN-B

EH - 26.94 +1.91" 190. 21 = 16. 982

70 - 28.78 +2.71 211. 14 £29.37%

4K R 3.3 29.58 +2.92 193. 88 +23. 94
9.9 29.76 £1.99" 239.97 +27.58%
29.7 28.66 £1.72 251.23 +16.75"

5 By 9.9 29.55 £1.76" 229.06 +31.04%

I EL = Ak 24.5 28.79 +3.52 240. 43 +33.32%

F4 EMOMRKI RSV fit 5 X B Al 25 4 SOCS1, SOCS3 mRNA
RIEWEIME(x +s,n=10)
Table 4  Effects of Jinxin oral ligiud on SOCS1, SOCS3 mRNA

expression of lung tissue in RSV pneumonia rats(x +s,n =10)

20 5 Fl /g kg ™! SOCS1 SOCS3
IEH - 1.91 £0. 64% 2.22 +0.69%
LAY - 13.02 £0.78 9.62 +0.75
SRk O IR 3.3 7.66 £0. 88" 6.09 +1.22

9.9 4.41 0. 46" 3.83 20.79%

29.7 4.19 +0. 68" 3.19 +0.47"
9B 9.9 8.36 £2.55 4.95+1.13
FI L K 24.5 8.41 £1.09 5.25 +0.86"

AT IFN Hl i 3L K 15 (1SG15) FaI IFN-8 mRNA
(23K

42 JR T IR TRCSR % /N JL G - fi 4 38 A 14 i iE
FIEIF 4 £ EL A 2 T PR 5 B 5, Ak 1 4 1
FOR 2GR R . 7 TR ORR BT AV 5 1 R L LR
A, T g 3 U A A B 5 R 0 % e .
TS R SIS PR 2 T, AR A Y
e, BEAETTH AL T A ALk R R
28BS 2 N S . PG S 2 A IR, O 1L
o AT ASAT o A7 i A B IR PR AL
95 e % L £, S I 2 I K L 5 A PR I SIE £ 9
Blo FERT BT 5T i, BF 28 A B 4 ok 11 IR R f
RSV BLHHEAT T AR, 36 W1 4 ik 101l 6 ol 3 5
) RSV 40 o i 5 2 1A 45 1 i Tz ik a1 R
0 i Tk e R R T S T S e
RVED T 133K 4 RSV (e L S 4h, &
ik 1 e B A 8 2 A A g k4 ST A BT RSV
fER

AT e, BB 4L A0 42 R 1R R b ) ek 4L T L
VR BUR A TFN-o (1 3235 , T 85 20 L 4 Jok 10 IR gL v

e 711 e 2H FOR) L 5 AR AL AR AT B9 IFN-B i R 3k, X
55 H RIS 4 AR A U Ak 11 IR AT
A TR IEN (3R 5K, R DU BE RN o e 7 IR e
J& B 40 K BB 2H 40 rp SOCST i SOCS3 mRNA 3
KB B TE, BABH RSV AT 13l SOCS (1) %k, 5 CHik
AH—3, R ERIE T RSV KBS BI ish, &%
T A 90 R BT, ik IR AT DL B 9 JAK-STAT
5 B ER Ak 9 STAT g 3% 3k, AT 5 5 TIFN
FRIATIE BE RN o AN S50 v 2 IR IRV 48 L 25 2 )
A MR e R 2 S R AR A L #R, SOCST A
SOCS3 K3k T B W &, Ud W1 4 Fk E1 IR W AT AT 9 1
F RN SOCS1/3 (1 K ik, M il SOCS1/3 X JAK-
STAT {55 3 % 1 o o 0/ % VB L, AT B i JAK-
STAT {5 53 B A S 19 TFN B H0 35800 , 3% 1T BE &
S I IR G B T8 Ao 4% JAK-STAT {5 5 i f& A S 41
RSV &G (g E I BLE . A58 5 ik rf SOCS1/3
X JAK-STAT {5 5 38 % 9 15 4 649 AL ) /E I AH —
B Ak R R ] e 5 R B S b 2
LT % TFN [ 3635 F1 SOCS1/3 ik LW i 25 &,
W 4 ik 11 IR W AE R % SOCS1/3 T 1 % A B 5 Ak
AR TR R I B4 2 A 0 L R Ay 4 R T R
EL = AR AT 38 3o 94 45 JAK/STAT {3 53 J% il SOCS
(235K F 1-IFN Ht RSV RGN o 4 ik IR
Tl Bl A FNAIG ) £ 41 5 B AL A H#, SOCS1/3 ik T
A I 2 5, 25 R I TR Sy 4 iR 10 R VAR 1 B 9 5 00
Al RE 5 GG 2 B R A OC, X REH N —
FETT 1] o
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