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Abstract; The aim of this study was to investigate the protective effect of recombinant porcine interferon o on
kidney injury in piglets model with viral diarrhea. 15 ten — day — old healthy ternary suckling piglets were randomly
divided into rPolFNa treatment group (1 million units per pig) , porcine epidemic diarrhea virus( PEDV) infection
control group and normal control group,5 piglets in each group. Piglets in the infection control group and rPolFNa
treatment group were orally fed with 4 mL of PEDV virus suspension (4.0 x 10’ °TCID,, per pig) and the normal
control group was fed with 4 mL normal saline at the same time. Establishment of porcine viral diarrhea model
infected with PEDV. The results showed that 72 hours after virus infection, all the infected control group had
typical diarrhea symptoms such as diarrhea and dehydration. The PEDV nucleic acid test of piglets in small
intestine and kidney was positive. At the same time, it was found that the serum creatinine level of piglets was
significantly increased( P <0.05) , the urine specific gravity in the infection control group was higher than that in
the other two groups, and there were granular tubules and proteinuria symptoms. Microscopically, eosinophilic
granulocytes were observed in renal interstitial tissue by HE staining, indicating the renal injury caused by
hypersensitivity. The symptoms of piglets in the rPolFNa treatment group were mild and easily recovered, and the
positive rate of PEDV nucleic acid detection is only 30% . The detection results of blood and pathological tissue
samples from piglets showed that the effective rate of rPolFNa on PEDV infected piglets was 60% . The results

showed that rPolFNa could effectively treat piglet diarrhea caused by PEDV infection, and had a significant

protective effect on the kidney.

Key words: recombinant porcine interferon a; PEDV; diarrhea model; kidney damage
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1 #R5FHE

1.1 o

1.1.1 XBshd KA AL SRR A
FRA T, 8 10 H IR AR = o 2L, Ik &
2.75 £0.25 kg, WEMEFRH . XA LI g0 A4 R A AL
W FHEA [ RT - PCR K IUFEAR TGEV S JE[A |
PEDV M J£[HF1 PoRV VP7 JE A A B ; KA 65
A e R T ik — [ s 7 A T AL iV %
R A TR TR, th R <1:2
BFVE o AR Fr BERNATL A RS T 387 Ay 9 1) 3 56 44 7
Al

1.1.2 &4  PEDV Hs2mas [ 4740 8 F il
YE TR N 1.0 x10°° TCID,,/mL,

1.1.3 Fa%FHE a(ATR) ZHEIUNEYFRE
BATBRAFHEME #E5 20190301 ,100 T3 845/ Sk Aoy,
2 mlL A FRER KA

1.1.4  EZXA fedett SRR (SWEH ) Sk
TIWENRAN B A YA R B ISR, Y A A AR T e
M1 E 20 A BRA R 5 RG] & (9766 ) Fl
W SRR £ (6110A) , #4IW H TaKaRa A )55 mL
TR MAE S

1.1.5 R EAAAREM MFFKREEGEGFR
U B s vh o8 i CRBIE R R S sty ) .
A7 R BB B 4R 3% O 2, — 4 — 8 ; 100 0 1] £
Rl AR A R IR TE N 25 ~30 °C, TR E N
40% ~80% .

1.2 R4 Rah4pia sk

1.2.1 #h#haa EEGAEAFHE 15 3k, BbLo 4
%M., —4 K rPolFNa JR¥7 4,5 3k ; — 41/ PEDV
YT IR, 5 Sk s — AN IER X IRALS Sk, =417
R R S A AR TR

1.2.2 #HiAx W7 BB RARERE,
N TECHIZL (S IL WK LK by 20 ) 4wl
W EN MRS 3 H . FEULIIIE], AT ER IV UK A
SRR BB A2 5 RN T RE LA AZ 2R
TR R EE S IN DY S W S I N = L
W ARG, B H IR 6 Yk, TCEE Y H AR 5 R

(& 10% HEPHEWCANMAD ) | 18]G 3 h 4Rl — i, A
I TIPSR 25 (R E- IRk A0 5 WK /5 22 e 7E F5 L2k 1Y
TES SR, AR i A T MR A T O 2
e, b AT, [FRE N TR FL P 3
EG4EER B, BEH 11K,0.2 mL/ 3k,

1.3 FHREFTT%E

1.3.1 AIRZPEDV 7 F5&2 WHERIF
FESEANEEK 12 h B0 A SR L i AR 28 1 ] MR 4
PR T, rPolFNa JGYT 41N PEDV IR YL X} R AL AT 54
FERD PEDV S HER K 4 mL, 1E 6 BB 20 [a] if 22 11 422
P d i AR AR K

1.3.2 TARTRZ « (R TE)ETFZE
rPolFNo VA7 2474 16 il USROS 22 8 h J5, B3k
WA THEBALA S 1 Kk R EAE TR ER
o (FRTHL) [ [B1F 24 h PR ST — 0 82 T =K,
IF W25 T3 BNIG T ; PEDV JRL X IR ZH A 754 I 45
T rPolFNo I 20 [R] 55 (1 46 Bh iR Y7 (AR VRS H 41
BTIRE o (RT3 45 7 WUIR T 5 55
2 mL KRB AEFRERK , (R 24 h PR — IR, S
S

1.3.3 Brami 2R F  APRENIH 0 nt 518
TEREIRET , X PEDV JE&YL X B 41 Fl rPolFNa JA77 21
A A 4 TR B UL PR T S R R A, ) S O IR
2 mg/kg, B H 2 WK, B 12 hy AF5ETCEE 24 h 5 *t
PRZE 1) Jir A A 335 i UL PR T2 25 Sk A e e B, ik
3 mg/kg, B H 2 W%, JA]FE 12 h,

1.3.4 2 EBK  AFREP IRt BUIK k50 V5 0E
AR, BRZ5 7 F IR M ER K A4 B AR

1.4 WE WA KT &

1.4.1 WGARMLE HELRTAHEARE ZBHX
B SUTREAT 400 EE RN 2 410 57 45 Fllfs PR AETR H 2R
O] =M EE IS 72 h, 655 72 /N HEAT B
HRDKR MM 2 mL/ 3k R0 B D6 28 HLBOR 5 mL/ 3k, Bl S
WA PRI BE I 500G , L5 M 3 B O 2 2 88
AR ARSI AE Ak AL 2055 BRAR AL, X6 1 Y8 A0 R T
FEA AT AEALFR BRI

1.4.2 EEBEESIFE S A6 EIEK
R B N TR AT A TP R VS s A
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RIS TR RO AR E (R 1) |, LUETS 58 B0 70 br e
BE 2 VB 2 90) MR B AT HERR TS
F1 EEEHTESRE

Tab 1 Diarrhea index scoring criteria
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0 (IR S NG N U
FEH RPN, FEE R TR BB 5 TR
n R HE R

FEMEE MR T [ A TR, S0 A B, i
2 2z, B AEK 1 AR 20 B BE B PR $i
TUHR.,

FEE RWOIR FEK T B, 5 L 8l 5 A K DR
PRULAR.,

w

1.4.3 BRAAKEERIEAAE A MNEE
WEEIE S5 72 /NF, PEDV BRY X REZE 3 Sk DL B (3%
3 k) I AR IR TS HR BGA B 3 41 rPolFNa 1577 4
TG BB N 2 43 ak LA oA AR B I H A 5
72 /NS PEDV JEYe X BRZH 3 Sk DA b (8% 3 k) 414
METETERGA T 2 438 || rPolFNa JA7T 40 16 V5 15
B AARENR, AR = (1PolFNa IGITHA
REL - PEDV BRYLXT HRAL R KA 50) /PEDV B YL Xf
HRZH %R x 100%

1.5 A8 mEbRERBRAMN  FIK rPolFNa JAYT
21 \PEDV JEYL X} B2 FIE 5 6 B AL, 43 R 4
NG BB B A URAE T - 80 °C & . 64l
UL BTRE S FH 0.01 mol/L PBS F 1: 10 /R TR B
JEAIH IEE 80 C I Rl — 1K ; Rl 5 i AE

4 °C 12000 g B0 15 min, o8 EWEWOT T 0. 22
wm JEFR L JEFR T S, RT — PCR K&l PEDV M 3%
K, PEDV M E:H & 3451957 5. F1.5 - AACG-
GTTCTATTCCCGTTGATG - 3’ ; R1:5° — TAAAT-
GAAGCACTTTCTCACTATC - 3", T3 14 7= ¥y K
/N663 bp; INZ B — acting £ K ¥ 3 5| ¥ Iy 1) .
F2:5’ = CCACTGGCATTGTCATGGAC; R2: 5° -
GAAGAGCGCCTCTGGACAC -3 | TP 14 7= 4y
/N344 bp, L SRS R RGE T A TR (R
) A BRAEIE M, 4 PCR P 19 BRS B BRI
P URCRE T URZ 225 5, s 0L B 2 2%ty 38 TR I A R L ]
AR A BR A FI

1.6 HAEAIE  RH K5 SCEIE TSI
SFARHR S5 P <0.05 FoRA GRS, W 2%
SABEMN;P< 0.01 FRA®ERITFEL, W
HAW R EESR

2 BRS5H

2.1 s RWEE 5 38807 2

2.1.1 WsR#&EHF%ER  rPolFNa JGIT 4L F1 PEDV
SRR X RRAH AT AR YT SR IN B2 5 24 /NI PN HS BERIX
I B oK AR TS B K0 5 5 24 ~ 48 /NI [H] PEDV
JRYLXT R A 3 Sk TS T8 B0 3, i 2 Sk AE
55 48 /NI VS HRECR 2, HE 4R 72 /NI, 1 SkAT
WIETSHEECH 2,4 KATHEIEIEIE BN 3. FE
oK B R TS, R H PR B R B SR B AN 0
rPolFNa JRY7 4 3 Sk7ESE 48 /NS VS TR0k 2,
FE 72 /NEFETAE R R TS RRE 1, 53 2 SRAF A HE(E
TEH 5 TR A IR 2 R (K 2) o

F2 MWIFEATIRSE PEDV £ 72 IMHER
Tab 2 Results of artificial infection with PEDV in suckling piglets at 72 h

4151 IS ey S R KA RIS TR AL BRI ARHE

rPolFNa /YT 41 5 5 0.6+0.5% 60% 60% *
PEDV X} H& 41 5 5 2.8+0.4¢ 100% © 0
IEH X B ZH 5 0 0 0 /

a; FIEH X IRAIA LA ST X (P <0.05) ;b: 5 PEDV YLt FEAIM LA mESITE X (P <0.01) se: 5IEH SR LA @& ST

B X (P<0.01)

a: compared with the normal control group, there was statistical significance (P < 0.05); b: Compared with the control group, there was high

statistical significance (P < 0.01); c: compared with the normal control group, there was high statistical significance (P < 0.01)
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2.1.2 #EER FIR KRB IR LTSS
BURI AL Z A B R IE . = AT B R
T TG I, 5 1E 5 X A AH EE (& 1C) , PEDV &%
X B AT 4 B0 i O 3R T b i S AR G
(1A AR FRC M o 1 5 X B 20 A7 5% B R 24
30% ,HEgs R 8 m HE XTI 15% , BA ST
475 X rPol FNa TR Y7 21 B AR £k W) JE 48 312 3 X
(#%3) ., PEDV YT U LIS P ik AR E R
SR, W BE ST AL A28 5 45 1 R R T SR R
o i RE S A W] 5 1 AR R AT K (18] 2A)
rPolFNo {697 4125 i JC WA 0 4 ok, i B o UL W dd
Fe I K AR i R T A0 A B AR TR, 45 A
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Tab 3 Kidney related data of experimental piglets

ol EFIEAAF (em® ) JUE 2% R AL
rPolFNa JAJT (29.89 +3.17) % ™

10.35 +1.01%
PEDV X #
IEH X 8

14.25 +2.31 ¢ (33.71 £2.01)%*

10.81 £0.79 (29.52+£2.53)%

a: FIEF A AR LTSI L (P >0.05) ;b: 55 PEDV e
X IR LU i BEGETHE L(P <0.01) 5 c: SIER XTI LA =
BEGEHHIE L (P <0.01)

a: Compared with the control group, there was no statistical signifi-
cance (P >0.05); b: compared with the control group, there was a
high statistical significance (P <0.01). c:compared with the normal
control group, there was a high statistical significance (P <0.01)

A:PEDV JEJXI FRLL; B : rPolFNa JAYT 415 C . 1F 3 %] 4L
A:: PEDV control group;B:rPolFNa treatment group;C;Negative control group
1 RSS2
Fig 1 Appearance of kidney in experimental piglets

A:PEDV U HRLL ;B rPolFNa AT7 4L ; C: 1IEH X HRZL
A PEDV control group;B:rPolFNa treatment group;C; Negative control group
2 B FHEFERRINE

Fig 2 Observation on intestinal dissection of experimental piglets
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2.2 EFHALHE RemEFETRAER WE  LULWERRYERANN, Rl &2 305 /NE L B 20 &
AP LU B A 2 L, PEDV XS SR (& 3A) 5 rPolFNa 35 Y7 21 WU UL /N4
MR ALAF 4 P AR A 1 Joi o Wﬁﬁ\]ﬁ 2 /\12 {@”’“‘fét ES ”%@&‘@**QHEIH@(IKI 3B)

A:PEDV ISR B2 ; B rPolFNa AT AL CoAERORTIRAL RSk 28 M0 ; B Gtk « PR A 40 M
A:PEDV control group;B: Interferon treatment group ;C:Negative control group Black arrows: vacuolar degeneration ; Bule arrows: eosinophils

B3 {FHEERREYR (200 x)
Fig 3 Pathological section of kidney in piglets (200 x )

2.3 AEALREZBREMNER RT-PCREM  GenBankAAHfY PEDV M 3L (K ¥ 51 L Xt 437, DE i
B/ MGG B A SOk, 25 B R, PEDV JEH  BEIAF] 99% s rPolFNa JA77 21 & 9 114 AH 7 41 21
XFRRALFE R R 2 ) PEDV M SRR & b4 4200 PEDV M SEPRAZ R & B IRAH 2,3 Sk &R
5, AT .%%@EE@%%% PHGYIRNHR663 b AFREAL L SR AT AR v E A Sl PR
(E4) Ky =P A )y, 3B (B S) 5 2930% ,5 PEDV B IRAFAEG 4225

M 1 2 3 4 5 6 7 8 9 10

2000 bp

1000 bp
750 bp

PEDV M 663 bp
500 bp

250 bp NZ:B-actinn 344 bp

100 bp

M:DNA $R#fE 20005 1: PEDV M FHAEXF R 2 - 3 IE 3 X IRELAFRER R 2154 — 6 :rPolFNa YA A IR AR R 4L
7 -10:PEDV YL X HARIEFEEON 3 BRIk H R
M: DNA Marker 2000; 1: PEDV M positive control; 2 —3: Diseased tissue of normal control piglets;4 — 6 Diseased tissue of diseased piglets
in rPolFNa treatment group;7 — 10 Diseased tissue of diseased piglets with diarrhea index 3 in PEDV control group
B4 FiEBELRE PEDV M EE RT - PCR /& il4 R
Fig4 RT -PCR results of PEDV M gene in piglets tissue disease material

160 170 190 200 210 230 28 -]
(TTGACTTACCTGTACGCCAGTA GC '""TT ATAGCCCTCTACARGCAATGTACCACTARGGA G‘Gv"'G”GT“C CC'GTTGG'G"T"" AGCA "IG\: IG" G2 "CTGICGGCCC ATCACAGAA GTGA

il lﬂl W ﬂ AL ll il “M“l hﬂll il ll xhlhhﬂ , ‘\Mf\ |

Bl 5 RT-PCR ¥ PEDV M EREFHriEE
Fig 5 Sequencing partial peaks of PEDV M gene amplified by RT - PCR
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2.4 HAFELBESEAN WHFHFT2h A
RGO R 2 LG |, 43 85 ML 3047 15 AR A8 b
Kl 25 58 R A7 5 i LT AR B 1E 2 % LA

N ,{H rPolFNa JGY7 40 5 PEDV JE&YLXf B 41 A7 1E i
EES HIEEXMHEALHE 25, 4B IR

RAMKREAE T B 2257 (R 4) .
F4 BAFEEHERIER

Tab 4 Renal function test of experimental piglets

15 JULEF CRE JKZE A BUN PR UA
/(wmol + L™') /(mmol + L™') /(wmol + L)
tPolFNa JG¥74L 70.25 £9.43  1.79£1.13  2.67 £2.08
PEDV X HR41  86.00 +6.22¢  2.36 £0.32 3.00 £2.65
IEH XTIl 68.50£19.09  2.00 +0.60 3.00 £0.00
3 AiRfrdk 99.10 £5.4  5.67 £0.60 /

%"

a: HIEH X A L ESEiH 3 X (P >0.05) ;b 5 PEDV B
STBAM A RES T E L (P<0.01) ;. 5IEW X BAM LA
SR L (P<0.01)

a; Compared with the control group, there was no statistical signifi-

cance (P >0.05); b: Compared with the control group, there was a
high statistical significance (P <0.01); c:Compared with the normal
control group, there was a high statistical significance (P <0.01)

2.5 JEEARMER WG 72 h I8N
e LA ER PR A A IR RGN | 2 5 A i 25 SR
R, 5 IEH X R AT EE , rPol FNo 67 41 A1 PEDV J&
JuXTRRZH IR W pH Y5 i B AR, bR be B 38 fin, He
PEDV J& X} FE 4 R e 1T BA &8, $2 7 AT 48 ik
ARZSEL tPolFNo JGYT 41T ™ &, Jf H PEDV J& e
X FRZE A7 R S B DR, DRI B A L
AL SRR B IS B AT R R S
x5 BAFEREATIERNER

Tab 5 The main results of urine routine test of

experimental piglets

2551 pH JRICE  JREA it
rPolFNa JAY74L 6.38 £0.48% 1.02 0 ' IS H
FR AT 45 i
A 4] a ¢ B
PEDV XfHE4 6.0 +0 1.03 =0 + o+ P
EHXEA 7.5+£0.71 1.01+0. 01 - KIS H

a: SIEH X IRAM LA B IES R L (P <0.01) ;b 5 PEDV
et A A GE3 13 L (P <0.05) s¢. 5 IEF X A LA 4
HEX(P<0.05)

a; Compared with the normal control group, there was high statisti-
cal significance (P <0.01) ; b: Compared with the control group, there
was statistical significance (P <0.05); c: compared with the normal

control group, there was statistical significance (P <0.05)

3 iR E%R
AW C K I,2019 Hi BRI 7 5 L 13
RITERFF R A (COVID —19) , B T WK 2R G i Y
AR SN B A2 T AL e R 7 B e i E R i 2
— W EE AR A ) A R S XU | S0 A A TR Vi
I BE L HE B B IER AT DL R B 47, O i
PRUFHE 26 0, BB 47 s W B T R
JE RS S TE A B R 1 25 B NE A 4E
SRR TE  SARS 1RIT MR KLY RLIEARR
SR 32 B2 O H R I R T R R
ZRTE COVID -19 Wiy i e g VE A A SO
W R XS 7 2 0 A A T S D R
BN ORI VRIS — W9 . AWFSE TR I PEDV
(7] Ay bR S 25 AR TR IR G 75 J A W Bt 2 — | PR AR P
JBIESE RNA X 5 A L A 5t . AR PEDV 2
B AR AR BN MRS | (LT B JE 458 43 1% o 21 2
B COVID — 19 FHZEAL, 2 B H 58 1k 4 M 351 |
BN IRFE A5 AR PRS2 Al R O 2R A
RGBSR 5T T I R T AL 245 ) % eIk 2
T2 BB A 0 BT RS B AR 4P 4 T84 3 BIL AR
PEDV 2R I S 8 1 5474 il 40 i 2 1
TR B R G R A S B Ns S E bR
Hdf o | 5 SARS MERS 45 SR 7 1B
ML SEAHATE] RIS & BR, 3 2 va B0 19 B 19 2L
S L 5o B S L 1 S K I ARAE P A W
I T4 2 A G LB UL AR R TFN
PR B SCHLEI 5T & 30, TFN 32 %0238 1o 500G
T TIRG T, 5k 270 1SG, A shiE EXHik
BESFIYBEH RN . 1SG AR H IR 24 3 26,58
— R HA BEYURTEIIRER 1SG; 5 28 2
15 FE 0T I PR B, 9 TE 4 A o =26
IFN SR M G710 iR E S5
B H (interferon — inducedtransmembrane protein,
IFITM ) J&—Fh BA iz e 25 2 s 1Y 1SG, Al id
o i Prsersp e e DA NN e S SR € 1 I PR VN
R B WS SR e s o R S
(suppressor of cytokine signaling, SOCS) J& 1 % 1)
IFN 4 R i o £ S s X0 50 240 e B 5 )
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B JAK/STAT {5 5 1% 538 ' AT AT 90 44 58
PEYH A R 19 R T A, 25 L RTIR 4
THMEME IFNa NBRIS E AT LUA S0 ] PEDV JE 4L
DA R a2 DR 7 B s S B0 45 B AR RAE B 5

ARUHFFE 4 ] rPolFNa 3697 PEDV J& 4L 5] &
AT St TS, MRS R LR A,
rPolFNa X T PEDV YL AF5 HA W] AR 7 aCR
PEDV /B X HEZH H 30 1 RSB 1) B 1 7k 72
MLAEH BRAR AL 5 tPolFNa YR 4HAH L, J5 & B
R IEH A IR 2 F . BARAH S %1
14 HIRAFH (X0 72 h 5 A5 B i) B A k35
b, A0 = 2RI A4 100 L ARC(E 5 MRS 95 HRO G
METEHE A, I LA (B =, rPolFNo A7 40
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