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Abstract

Escherichia coli (E. coli) is widely distributed in
nature and is one of several types of bacteria that
normally inhabit the intestinal tract of humans
and most warm-blooded animals. Recent evi-
dence indicates that many strains of E. coli can
cause diarrhea and even death. Diarrheagenic
E. coli can cause an acute contagious disease in
geese, resulting in a decrease in egg production
and even death. Geese of all ages are susceptible
to this pathogen. In this review, we provide a
comprehensive description of the pathogenic
characteristics and virulence of diarrheagenic E.
coli and the epidemiology, clinical features, rea-
sonable and effective preventive measures, and
rapid detection and treatment of E. coli-induced
diarrhea in geese.
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Abstract

Tumorigenesis is closely related to overexpress-
ion of oncogenes and/or down-expression of tu-
mor suppressor genes. Gene expression and
deacetylase activity of SIRT1, a class IlThistone
deacetylase, are up-regulated in tumor cells,
which suggests that SIRT1 may be involved
in tumorigenesis. SIRT1 may induce deacety-
lation of tumor suppressor proteins to promote
tumorgenesis. SIRT1 promotes tumor occur-
rence, development, and maintenance of vari-
ous characteristics possibly by promoting cell
proliferation, inhibiting apoptosis, and pre-
venting senescence. On the other hand, SIRT1
can also deacetylase tumor inducers to inhibit
tumorigenesis. Therefore, further investigation
of the role of SIRT1 in tumorigenesis is of great
importance, and SIRT1 may be used as a thera-
peutic target for tumors.
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Abstract

AIM: To investigate the effect of treatment with
aspirin on CD133 protein expression in colorec-
tal cancer cell (CRC) lines.

METHODS: HT-29 and SW480 cells were treated
with different concentrations of aspirin (0.0,
2.5, 5.0, or 10.0 mmol/L), and the expression of
CD133 was detected by flow cytometry.

RESULTS: Flow cytometry results demon-
strated that the proportions of CD133" cells were
88.37% £ 1.00% and 65.22% + 1.52% in HT-29
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and SW480 cells, respectively. Treatment with
aspirin significantly reduced the expression of
CD133 in HT-29 and SW480 cells in a concentra-
tion-dependent manner (both P < 0.05).

CONCLUSION: Treatment with aspirin can inhibit
the expression of CD133 in HT-29 and SW480 cells
in a concentration-dependent manner.

© 2013 Baishideng. All rights reserved.

Key Words: Aspirin; Colorectal cancer; Colorectal can-
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Mouse IgG2b PE
D200 100902.001
= File: 100902.001
Gate events: 18255
o b
§ M1 Marker % Gated
o
Al 100.00
M1 0.49
0
10° 10 10° 10° 10°
Mouse IgG2b PE
G200 101130.008
File: 101130.008
2 0 Gate: G1
=]
S M1 Marker % Gated
I Al 100.00
0 I | M1 43.44
10° 10* 100 10° 10°

CD133 PE

B 200 101112.002 C 200 101130.005
File: 101112.002 File: 101130.005
2 Gate events: 19703 £ Gate: G1
3 3 M1
o M1 Marker % Gated O Marker % Gated
Al 100.00 Al 100.00
0 M1 1.85 0 L M1 0.72
10° 100 100 10  10° 10° 100 100 10  10°
Mouse IgG2b PE Mouse IgG2b PE
E200 1 101112.003 F 200 101112.005
File: 101112.003 File: 101112.005
2 7 Gate events: 19678 2 Gate events: 19467
3 3
S M1 Marker % Gated S M1 Marker % Gated
Al 100.00 Al 100.00
0 I I M1 65.92 0 M1 60.75
10°  10' 100 10° 10° 10°  10' 100 10° 10°
CD133 PE CD133 PE
H200 1 101902.002
File: 101902.002
g [ M1 Gate events: 18943
S Marker % Gated
A1 100.00
0 M1 28.66
10° 10* 10° 10° 10°
CD133 PE

B 2 RNERERTEHERSSWAS0MIRIPCDI33 BIRLEAIRINE. A-D: FEIRTIAL; E-H: 2520, A, E: WIRZH; B-F:
2.5 mmol/L; C, G: 5.0 mmol/L; D, H: 10.0 mmol/L.
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Abstract

AIM: To investigate the association of number
of Th17 cells and expression of Thl7-related cy-
tokines (IL-17 and IL-21) with disease activity,
C-reactive protein (CRP), erythrocyte sedimenta-
tion rate (ESR), endoscopic stage, and histologi-
cal grade in patients with active ulcerative colitis
(UQO).

METHODS: Forty patients with active UC and
20 healthy controls were recruited. The infiltra-
tion of Th17 cells in colonic mucosa was assessed
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by immunofluorescence. The expression of IL-17
and IL-21 was detected by immunohistochemis-
try. Serum levels of IL-17 and L-21 were deter-
mined by ELISA.

RESULTS: Compared to healthy controls, the
number of Th17 cells increased mainly in the
lamina propria of active UC patients. The ex-
pression of IL-17 and IL-21 in the colonic mucosa
and serum levels of these two cytokines in active
UC patients were significantly higher than those
in normal controls (0.0087 £ 0.0019 vs 0.0008 +
0.0001, P < 0.05; 0.0082 + 0.0017 vs 0.0005 + 0.0001,
P < 0.01). The expression of IL-17 and IL-21 was
higher in severe UC than in moderate or mild
UC (0.0020 + 0.0004 vs 0.0079 + 0.0016 vs 0.0173 +
0.0011; 0.0020 + 0.0004 vs 0.0097 + 0.0002 vs 0.0120
+ 0.0006). IL-17 and IL-21 expression was posi-
tively correlated with CRP, endoscopic stage,
and histological grade in patients with active UC
(all P < 0.05). The expression of IL-17 was also
positively correlated with ESR (P < 0.05).

CONCLUSION: The number of Th17 cells and
expression of Th17-related cytokines (IL-17 and
IL-21) increase in the colonic mucosa of patients
with active UC. Th17 cells and Thl7-related cy-
tokines may play an important role in disease
activity and mucosal damage in patients with
active UC.

© 2013 Baishideng. All rights reserved.
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AR AL IR B K F.

Fik: B R R AFEMA05] E S HUC &
R 201 1 B AT R H P A5 4L 2% P Th17 48 e,
BT, o Ji LA S SPik A ik B K B A
JELE L PIL-17. IL-2109 &k 5 5%, BRBE %,
JE B R A f EIL-17. IL-21K-F.

HR: FHHUCEFMEIEE A ZFThl74m
ROAA R385 . EHHUCHE K M F5 1% 2027
i PIL-17. IL-2189 R X3 B & T2 &
ZH(2 %) 2 0.008720.0019 vs 0.0008+0.0001,
P<0.05; 0.008240.0017 vs 0.000540.0001,
P<0.01), AIL-17. IL-21#9 %k ik 32, . &
EEERHHREREZF (R H: 0.0020+
0.0004 vs 0.007940.0016 vs 0.017340.0011;
0.0020£0.0004 vs 0.009740.0002 vs 0.0120
+0.0006), & 5% & 3 & 38 hn i 3% 5 38 0%
IL-17. IL-21%9 %k 5 &3 HUCE FCRPAK
F. NETENESR. ARBEN BT
% E AR (P<0.05), IL-1789 %32 5 & FH HUC
#F 0JESR/K-F 2.3 i 48 X (P<0.05).

ZEif: Th17%a R AR 4% B FIL-17. IL-2148
FEHMUCEZ ZHkik, LM ERENIZEIG
Jeiin R Hr3E %, Thl17@ A LA £ R -F5UC
BB IRESN 5 R A %

© 2013FFRIYFBaishidengFia.

RER: BEBESF A, ThiT, BAELT, BAE21

SEETENRBIM SR EE PHRIENLEN. BRENHEL
746 2013; 21(1): 19-26
http://www.wjgnet.com/1009-3079/21/19.asp

05l

W P4 7 (ulcerative colitis, UC)JE—Fig
P AR 0 45 1 2NE e, L DM B R AL
IR A AR, Stk k. MAeEY
TR 55 22 ol DR 2% 1A AH A A ORP, o f s
S AEUCH R A R e i AR . IR E R
RIL, HPETE0 M2 17(T helper 17 cells, Th17) A%
Ay WA A L 1 40 (1 4 2 17 (interleukin-17,
IL-17)s F4IH0 2-21(IL-21)%%, fighs i it xhhd
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I R 5 R B 5 B 8 U 71 R AT 3 AOE Y
R R B R 403, 2 5UCH &4
R P,

HHi, EA A BT SETh 740 i A
PPIL-17. IL-217EUCHE S il h s, 1
Th1 740 S AR DGR 113 2 5 U CHli i s i
J55 VAR A LA £ 5 PR TR 7R 00 3R AN W . ASHH 5T
MR Th1 748 j S JLARSC A7 IL-17. 1L-21
TEVEENIHU CREE W RN 2 1K) 0 A B R IE LA
J M ThIL-17. IL-211K97KF, 23 BT Th1 740 i &
HMI R FIL-17. TL-211928 4k 5 U CHIw 5 3h
FE. WETIEBIEL g TR B ZR 22 50 2 DA
I yi(erythrocyte sedimentation rate, ESR). C/x
¥ 2K H(C reactive protein, CRP)[H] ] 5¢ &.

1 #RRTSE

1.1 A4 ABF5T L AAIE 5T 5 6041 (U C 4140
1], f e st I ZH2041). UCHL 42009-01/2011-12
15 5 BE R 5 — B IR B2 Be i AL R HE 7k i
SIIUCHEE, XA I B RGIT G R B4
i, oS IS EIUC = B A BT 5 I R
FRIEWLARL, UCHEE MR R AL 5 A et 1
20 1) TG U i 22 S (P>0.05). HA U CHIm s 5l i
V43 4%  Southerland 5 i #5510, WS FUC
Ty e IR Bk Y Baron N B2 R UCTE 3 i
I3 RARAEN U CI BEZH 22 27 3 2 44 T g L4 40
o BARAE. UCEE Wik 5200747 th AR I 2 25
WALIR A S IBD ML “ ot B [ 40 1 s
AT IS SRR L L I AT 3R
Wefe B2 S etk JT A A A fe R R A
AN B R 4 2 S [ 1.

1.2 7k

1.2.1 9% R EBAT R &0 A0S U) i e i 42
K, S PUEAE R, UIR T INCDAB AN BT
A, Abcam, JE[E, IKE1 : 100). IL-17H044(R
PLA, Abcam, %E[H, HJE1 1 100)4 CHF LA,
FHIITRITCHRIC 1L =E4t/ iIgG(Jackson Immu-
noResearch, J [, WJE1 : 100)FIFITCHric 1L
bi4itlgG(Jackson ImmunoResearch, JE[E, # &1
D100)EE P E2 hg . IR Eh 2 vl
(phosphate buffered saline, PBS)ftE—4i4F 4 [H
P . SR LeicalOt R A BB W 52
Gl 9N RUbR &5 W R E .

1.2.2 a0 4 &, A0 A A i 22
7K, F30 mL/L H,O, K& MUEPERE 10 min. f
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KR, 5. Th 7R NEBRR SSRGS EE PHRA NN

21

SRBISFIE R4 = 20) UCLE(n = 40)
IEBIEE/Z) 11/9 24/16
VIR + bEE 41.2+£12.4 34.95+11.1
(%5, TEHSOE) (25-64) (21-59)
RBEEN %)

RrE 12(30.0)

TE 20(50.0)

85E 8(20.0)
IR NUCERIED L (%)

| 5% 8(20.0)

I 25 10(25.0)

Il 4% 14(35.0)

IV 8(20.0)
RIBRRZ%0n(%)

| 8(20.0)

I 25 12(30.0)

Il 5% 12(30.0)

V25 8(20.0)

MR ER PR B )5, el Uk 2 et
J5 132 JRS PRI &= it U B T B AR SRR AR Yk
17, UUPBSEA—Hi/ERITEX . DABR ()5, 75
AREEYE. K. B B, BB ML
G N UL AR 0 AL THUR (R BU, Ab-
cam, ¥#KJE1 1 100). IL-21HAERPTA, Millipore,
I, WRSEL 1 100). SPHFEL UL k5 £ (i
R A ). g5 F W AT A: BT (0 A
R B2 . 2 BEOTHRIZ AL 1R 720 s 41 21
A2 gl FEBEATPEAE T (1) BH 40 I T 40 b
ANFEARBEALE B A £ B2 A0 (X 400), T1-500%
RIS 2 b an B K BH M A A, BOSME; (2)
IR S A FEABEATLIE B A i A5 B LT
(X400), XM Image-Pro PlusPG s34 AF:(Ver-
sion 6.0, Media Cybernetics, 3 [H), 7157445
JEFEECIAE, X440 RS S U C |
RIS b (0 2R I IR B AT 2
1.2.3 BB % % R M (ELISA)i%: UCHL J 4
T B A 7 Uk H i R 20 I A DU i a2
D JE B, T--80 CUKAR hARAE & K. 43 5
ffi FHIL-17. IL-21 ELISAIR 75 (eBioscience, &
FE VRO ALY R TL-17 4 TL-21 (KK A i A ™
I RO & BT, R EX CELE A 421l
PR 2R, VM HIL-17. IL-21095% &
it AR SRHISPSS17.048 v A F k4T 48
H2E a0, TR Dimean & SDFE 7R, FPIAST.
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ax’:| IL-17 IL-21
WA 3.2+02 28+04
ucs 156.9+2.0° 259+1.3°
BE 95+1.9 22309
hE 18.0 £ 1.0% 25.8+0.6™
BE 23.4+0.7°* 29.1+0.3*

°P<0.05 vs NIRZH; °P<0.05 vs IFEH; °P<0.05 vs PELH.

FEAIIEL 1A 5 (Student's £-test)FEATIE S HIUC
55t WA A B A 20 % S TL-17. TL-21K 3%
KR LA, HFLR 25 T7 2253 # (one way ANO-
VABHTIE S IUCHK: . by T34 R 1 Lh g,
CRP. ESRZ 5 & B4 28 K idIL-17 .

[L-21IE 7K AR ML) 40 B K H Pearsondf 2%
0T, WS IUCIN B MBI BT i BEZH 21
22000 ) 5 T B A 4 R S TL-17 . TL-21
FAKTKEA KRR 53 HT 2R F SpearmanAf] 5G4 4T,
P B3 5 LAP<0.05 4 22 3 A 427 72 X

2 BR

2.1 Th17%8 e fe % S HAUC B # W F5 4 42 P 6
5T oI5 R 45 R 7R, CD4+HIL-17+44
Mo (Th1 740 ) 3= 2250 A TR B A )2, Wl ucC
H A R AL 2R () C DA+TL- 17+ i 550 bl 188
%, % 2 A CDA+IL-17+40 o Ee b/ (1 1).

2.2 Th17%m e ARk B T £ ZFSHHUCE M 5505
MR e oA G Rk Al UMb g g L
7, 1L-17+ TL-2 1 BH PR R0RE 3= 50 A 5 b [ A7
JE AN AN R R TT r, ORE SR AR B € TR IHUC
BHMAE AP TL-17, TL-211%) B R IE 1
T A (E12).

2.3 Th17#mfeAa % B T AEUCK & & A2 E R F)
BB M AL L e Ak VRS IIUCE A M E
AL SV TL-17 TL-21FH M40 1 7 43 L3 W (2
TR RAL(P<0.01). WEBIIAUCHE. . HEA3
ZHIL-17 JIL-21 FHPE 40 i 1 25 bU 3 Bl 5 s 3 )
J5E 38 oy BH S 0, FLALI B AT B
F(P<0.01, #2).

IL-17. IL-21/E5 3 U C B W R 4
2R 1R P RO B W v T o0 R (43 )
3 0.0087+0.0019 vs 0.0008+0.0001, P<0.05;
0.008240.0017 vs 0.0005%0.0001, P<0.01, &

Wi £ E
Fujino ¥ #F T 2
7, IL-17+%m it
EENHTEF
HMUCEEm s
B, K
TR2EF % T4
BHMUCEH. R
B, EEHHUCE
# fhFIL-17KF
2 & T A At
BB 4. Yamamoto-
Furusho % &
EHHUCE
ENE - R
A FIL-6. IL-21
mRNA % ik K -F
o el v R I,
5 3t 1B 4 R % %
MUCE A0,
IL-2149mRNA %k
BEREWG, A
50 07 K8
FIRENH %K.
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WA # A 5

TH B R R T
IL-17. IL-213% 7
Fk4m e B - Z£UC
BHYZHEK,
A2 4 AT & A K
) T 5 UCHK %
EEH AL VAR S
BG4 AT
&, AR
®.ORBFR R,
IL-17. IL-217R4X
EEHMUCEH
B Ak B4 4R R o
AP AREEG
T BT, W
B R E S R
3G oy 1% 3 7%
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7 5 =
N . A
A g‘!

GBS AN Th 7 4RRR T S BR5EIE A7 ( x 400). A, C, E: XIE4H; B, D, F: UCH1; A, B: CD4{E4EIgALE
BIF5K; C, D: IL-17/E5IRME IR, E, F: CD4, IL-17{E457AE R4k, A, B: CD4; C, D: IL-17; E, F: CD4/

8 (/ -
¢ =
1-, (,/‘-:._
< ’, ¢
vy
t
> > . s "\ o
P
- ’
A\ . : .“
” e / ¢ 4
a4 y
2 \ .
3 € y
)

o

2 RBRLLSESEERNIL-17, IL-217EERFAEREPRIZRIA( x 400). A, C: XTHEZ; B, D: UCH; A, B: IL-177F4%

HRE-RIIE; C, D: IL-21/E2E AR A A,

3A, B). IL-17RIIL-217E3G s AUCH: . W, &
JEE 32 232k (1) ~F- W' I 9 99 3% ) B B n
W 538 0 (43 51 4 0.0020+0.0004 vs 0.0079+
0.0016 vs 0.0173+0.0011; 0.0020%0.0004 vs
0.0097+0.0002 vs 0.0120+0.0006), H.2H 7] Lb4
B 3 P75 51(P<0.05, K13C, D).
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2.4 Th17#mfaA8 % B T A UCTK ) & A 7& 50 & %
F oo A 6 Gk B IAUC A M IL-17.

IL-2 17K~F-25 B b v 5% B4 (P<0.01). v& 3
UCH:, v, FE3HIMIEIL-17. TL-21/K bl
P00 ¥ 20 FEE 1 T B S 0, A R) LR A
22 R (P<0.05), Hi, BREEAIL-17. IL-21K
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KR, & Th1 78R REBXRSAEEnEnm SRR B EPRRIARENY 23
A 0.015 IL-17 B 0.015 IL-21 mi:A2E
EHUCEE W
a FEIB 4 27V R ofn
a & WIL-17. IL-21
0.010 - 0.010 - MEEHENET
i i EHENL I
g § LA LR F B
% o It & o i 4
il B 5 5% % & 3 B g
0.005 - 0.005 - BN £, A
UCH R LR T
THe LA &2
A, 2B ARBLH A
0.000 L NN 0.000 L me—— Bt —
Xt HRZH UCZH Xt HRZH UC4
.020 - 1L-17 D 1L-21
¢ 0020 -re 0.020 - b
T d
-
0.015|-
0.015 b
E‘( C i f
= 0.010 3R
Ay T = 0.010 |-
e £y
B
0.005 - 0.005 |
0.000 0.000 i
BRREEZH R EEH ZSER e FRREH R

3 TIRAEDIIL-T7. IL-21TEFREUCEE IBHBINRIENTE. A, B: WIBASUCHELES C, D: UCEER.
H L EEELHAIIELER (P<0.05 vs X HRZH; P<0.05, P<0.01 vsiRREF2H; ‘P<0.05, P<0.01 vsHAEEZH).

x| IL-17 IL-21
WiRAE 9.80+1.49 200.73 +24.73
UCH 11.60+1.15° 249.96 + 29.75°
BTrE 10.42 +0.44 217.47 +26.26
hE 11.44 +0.63* 249.37 + 8.66™
BB 13.04 +0.61°* 283.45 + 17.84°°

°P<0.05 vs IWIBLE; °P<0.05 vs IREH; °P<0.05 vs (PELA.

SR TN AL, AR A TA) 22 e e e v 2 e
(P>0.05, %3).

2.5 Th17@mieAn A B -FARK L5 EHMUCE S
CRP. ESR&#GAREKMESHT LUV % SRR
FIUCHEE R LIPIL-17, L2111k,
RITESIUCEE W R L IL-17 73406
% [ 5 CRPMESRIK- 1 8. 2% 1EAH 5(P<0.05);
[L-21°F-3 %% % 5 CRP/K T 5 53 1F A ¢
(P<0.01), {H 5 ESRIW G i 2 AH G (P>0.05, #£4).

AU CH & S TL-17/KF 4 5 CRPAI
ESRI/K T4 . 3% 1IEAH J%(P<0.05); IfLiETL-217KF
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HCRP/K & 12 35 IEAH K (P<0.01), SESRIA]
576 2 AR PEP>0.05, 3K4).

2.6 Th17#4mfeAR X B F A 5 EFHHUCHET
B AL R I K5 RS IUCHE
B ZRIL-17, IL-21RIA PR, 5
WBE PGB RE N G B 22 Ay 3 B3 I
AHI(P<0.01, KS); WU CHEH MIHIL-17.
IL-21KF, 58 ISR, B 2%
IR IEADS(P<0.01, 3KS).

3 171E

Th1740 &3 K A — M ANF T Thl. Th2
A0 I HT IO R B ET A0 M AR, RL RE RS R S
IYIIL-171 44, Th17 B8/ MIL-6. TL-21.
IL-22. FPJRRBEE F(tumor necrosis factor o,
TNF-0) 55 2 R -1 FFeuE s, Th17
A S IR R 5 2 R PR REARAE 28 K
SRR 2P GENRE SN S [ B G 2 AH G
FIR AR A O b, L1705 S 5 RIEAH ¢
(122 N R R IR (L RRTL6 . Hr 41 B/ v 41 g
SEVRAR DN 7 N P R 86 P 2 15512, e
[ 25-1B(IL-1B) X TNF-ou i 5 11 JE S VL, i
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CRP

ESR

PearsontBxZE1) P

PearsontB*<ZHl) P

BEUKELIRIEE)

IL-17 0.912 0.000 0.642 0.033
IL-21 0.751 0.008 0.359 0.278
[MEXF(Elisa)
IL-17 0.978 0.000 0.788 0.004
IL-21 0.827 0.002 0.600 0.051
NE NEEDR RIRBRSF DR

Spearmani8XAREN P

SpearmantBXREN P

REOKE IR AE)

IL-17 0.902 0.000

IL-21 0.864 0.001
[M;E7KY (Elisa)

IL-17 0.935 0.000

IL-21 0.864 0.001

0.906 0.000
0.812 0.002
0.878 0.000
0.751 0.008

AT s 5 5 R A0 A A A 98 A M PR, A
NI N S R g (I R A LR R Al
U JORE SN T R E B IR /E . IL-2168
LA s A OO R X A 1BV D7 W8 SR ]
CD4+FICD+TAH U4 3, 755 4l i/ 5=-12
ZAR(IL-12R), A 2-18%24K(IL-18R), T4 %
y(IFN-=y), /-2 4k a(IL-2R o) (3L K 4 i)
O] A ST M 1) T8 98 9 A 2R AR LA K 5 ik
VT B 2T A 40 53 0 5 ot B AR Y. Thi 740
TRE P WAIL-17 TL-2 125 A0 5 IR 7 BT 7= 2 1R )
G B8 Z2 28 1R 1T VR I 2 98 IR 7 (1 5 A
H, A5 T T8 9 SN IR AR e RIS 4 7.
AWGEE R Bor, WG U CHE A
Th1 740 M4 I 53 22220, ARAF I8 o Sy 5%
FEXARIC 75, KIS R4 L, & shiiuC
B R 21 CD4A+IL-17+41 (BRI Th1741
o) B3 %, FEORThI 741 RES S UCEE
R G R M N Ik
Fujino W97 SR, TL-17BH P40 i 3= 24
TGS AUCE A MR A Zrp, AR
Z THMUCEH, I HAEGUmME I . g
P4 W 98 B AR RN RZH R JE B R IE; [RIR, 3%
ENTUC & LTS TL-17 /K1 B S v ek JE o) 1
2. Yamamoto-Furusho%5” EXHE S HIUC B H B
W 2R R A FFIL-6. 1L-21 mRNAZR LK
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(PRSI v R IR, 55 0] A R % i AU C R AL L
IL-21 M mRNARIA & 23515, HS54141%K
SRR B A 0%, IR RIL-218 Rk
TENAREBELE LR (1 3 A, DL 9503 16 B A7 0 P
FHOCPEEAT IS, X PR 4l DR 7 AE U C R 3
EEARIE, EAATRIE KT AR 5 U CH i
BNFEE DL RE A AT B A 5 0%, v JC I 1
. AR, IL-17. IL-21 R4 F S U C
S T B AL 2R F 3 Hh 308 2 v 4 e
SR, 7T L i 2 95 it 20 398 o v 328 v 1 .

UCTHI R A& — T Pk 20 72, (A H &
PEWE B RIS T SR AH OV, CRP K&
ESRIFIK-T-H) 470 b S e i 7 vh ke AR oA, vf
E—E R R N U CHIBIR G shRE S,
ATTHEXT Th1 740 M AH DG BN 7 (1 R I8 7K F- 55 3% 3 4
UC 5 CRP A&ESRIKF AR M 3 #r Hh A 3,
IL-17. IL-21(f 2 i5 B CRP /K [ 48 vy 11 32 97 184
{1 AT L, Th7AH DG IR -7 5 B0 R 36 Bl DI AT G,
UCWBE R BIEEo G SOma BRAL 22 0y e
B0 LS5 1% ) R R R R A A R L TR B vk
UCHHTAFA LI Th1 741 o 22, FLAR G40
JL BRI FTL-17 SR IL-2 1 33548 055 P 85T 2 4%
1 B R E R A BRI G R ? AT 1AEXS
Th1 740 A ¢ 7 iR IA K 51 3 U C &
BB B 43 R B 2R 2 S A O

2013-01-08 | Volume 21 | Issuel |



KR, & Th1 78R REMBXRS 58RI ES7

KEBBEPIRENZEN

MM R B, WEEhIUC B H I E A 2 DL K
MEHTL-17. TL-21 /KK B N B R iG 8l 4
G 03 B L G 53 IR T v G I, R
T B RIS 1 K.

B2, Thi 740 MUAR % B3 723 s U C it

W RN S ML b Ak, HBE R TG B
CRP. ESR/KFLLJ MBS NGB 9. i3t
LR IR B N 2R 3 5. Th1 740 B f 3L
AR 5 UCHIR TR SR EE . i R 1 7
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Abstract

Porcine epidemic diarrhea (PED) is a highly con-
tagious, enteric swine disease caused by por-
cine epidemic diarrhea virus (PEDV), which is
characterized by severe enteritis with vomiting,
acute diarrhea, anorexia, and dehydration. In
recent years, the epidemic area and intensity of
PED have continuously enlarged, causing a sig-
nificantly high mortality of suckling piglets and
huge economic losses in pig industry. This paper
summarizes the etiology, pathogenesis, diagno-
sis, and prevention of PED.

© 2013 Baishideng. All rights reserved.
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ZE5t, fERCMHLIX, PEDV R Z 5| R K H 4%
(RS (6-15 J810%), 3t s Gu s A e G 5
AT, IEAEL whIGIR PSR, — AN B AR K437
g, MAENYNHLIX, PED VS| A7 A6 A0 T %4
i, JF A AE IR EPED VS 5 ™ &=, 3 [H20
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SRR BN KL, AEHTISURTREAL, )] o i A4 Py
AW pHAE. VBIE AL I A A B DR 30
PR A AR 1

5 18

1Ak, PEDMRAT X AN AT 580 A AW
KIS FLAF RIS AR m I BUE A, 457
W3 T AR K BB k. FRATTARAS Bt A0S
PEDV/r FAEW - HR M — 0 e FUR g, )
PED VS M I T 5B N, I e S A
PRARE 17 ] 45 (10 40 1R S W Tk, JFRe At
HA KM 2 5 IR i, #5 HIPED IR R .

6 3B

1 XS, BER, =E5, RIE, 485G, skiy, L8
X, R FEGATHEIETS R CH / Z] 7 BARSEL R
RITabE . SRR E AT, BT S
2010; 3: 19-22

2 MR, a8, EBR, TR, 2877, A, ™,
L. BTSSR & F] - 11 ARKEY ) B 50RF3
FERFFHT. B4R 2011; 26: 947-951

3 XIZEE, WREE K, Ik, skag, ok, XU, 5.
201 155 THEREVE IR Rt E A S b, TR FRs
EEPEEAHR 2012; 34: 180-183

4 TRERR, 20, sk ENSER T TN SRETA R
HHUSEEE 2011; 43: 88-93

5 sk, T, 201148 B B SE T T HEI S0 TR
N EBGIETE. S SRS 2012; 34: 23-25

6 . HERTEI SRR TIB L. FR5E 2011;
(5): 87-88

JERATHIE S B AN L L Erpt . &Rl
2010; 27: 42-47

8  iE, XIFE. spE e dbal Rl ik, 1997:
688-689

9 EHRA DEL, BEE R ot hEflloks
Wikt 2010: 213-217

10  Barbara E. Straw, Jeffery J. Zimmerman, Sylvie D’
Allaire, David J. Taylor. Diseases of swine. Oxford:
Blackwell Publishing Ltd, 2006

11 H&EE wiGE. TEERT. bt RER I M,
2005: 188-190

12 HERRIFEEGKE SRR, SR IR
dbmt: thERll R L, 2008: 331-333

13 BRGE. EEERYRES. dont hERl L, 2006:
229-231

WA R

A LFEPED#) % &
FL K FAE
Wi A TR S
& 69 BF 7T it R it
FTRAZEY
ik, HARKBER
RAET HF

2013-01-08 | Volume 21 | Issuel |



32 ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFLALZYE  2013EE1H8E  $21% H14

14 o, THEE. sifEdumisrss. b doEgll enzyme-linked immunosorbent assay and RT-PCR
Hiffrd, 2002: 395-401 for the detection of porcine epidemic diarrhoea

15 ER, %, R ERTEIEEN L= virus. Res Vet Sci 2010; 88: 166-168 [PMID: 19501378
Tk JEl ARl 2010; 27: 54-57 DOI: 10.1016/j.rvsc.2009.05.009]

16 PR, SERITHEEI AR, FOLENEEE 2005, 28 SKiETE, AMRUE. FEEIWEB IR . EmiTEEE T
21: 29-30 DR e F i A= R . 25T RS 2011; (5): 62

17 Song D, Park B. Porcine epidemic diarrhoea vi- 29  Song DS, Oh JS, Kang BK, Yang JS, Moon HJ, Yoo
rus: a comprehensive review of molecular epi- HS, Jang YS, Park BK. Oral efficacy of Vero cell at-
demiology, diagnosis, and vaccines. Virus Genes tenuated porcine epidemic diarrhea virus DR13
2012; 44: 167-175 [PMID: 22270324 DOI: 10.1007/ strain. Res Vet Sci 2007; 82: 134-140 [PMID: 16730762
s11262-012-0713-1] DOI: 10.1016/j.rvsc.2006.03.007]

18 FARRL XREH, S, FI SR, o0k, Be 30 ZRHR, BT, R0, Mkl SEE, PR,
ik FEEUE S B R AE A TN B R e F B BUl, PRab. JEmd T s A (R A B I K5 —
HRTIT. HHE S LY 1991; (2): 22-25 BRI, HIE SRR 2000; 26: 5-8

19 CREEE, e RIS FWRT. 31 SREA, EEUK, T, Eiis, HESE, 50, A%
HE & B EYYR 1990; 11: 16-19 P SERATHEIE S R RS Y O RO St T

20 AREME, BRIR, 05, B, mRA. ERiTEE B EEE 2011; 43: 83-87
SRR IS ATRIS AN ATN . PESERE 32 BREE K, D, Wb, B A SER THERETS A EI
1994; 24: 3-6 7T, JE A 2010; 27: 50-51

21 I, DEE, T, To0%, SN 842 WA 33 Bae]L, Lee ]G, Kang TJ, Jang HS, Jang YS, Yang MS.
GREVOCEWIER A TN BRI, T ETIY SR Induction of antigen-specific systemic and mucosal
2£41% 1990; (5): 20-26 immune responses by feeding animals transgenic

22 MREHE, BN, AR, B0E, =ERE. NAEES plants expressing the antigen. Vaccine 2003; 21:
ev R E T TG B BT, thiE s R 4052-4058 [PMID: 12922142 DOI: 10.1016/50264-
SIS 1997; (2): 32-34 410X(03)00360-8]

23 RYEIE, THTE, WL WHELISACRUIRSROE) 34 BEEO%, BB XENE, EEE EniTIEIEEREE
Ko TR S S E 2 R TR, R IR R R N N s e, T E SR
24412 1988; (2): 14-18 2012; 39: 11-16

24 g, AR, MRadl, FREA, BRIV SERATYEIE 35 ERE, THET, TR, TREEE, IR, A, A
{SIRTESYBR 1 S5t E R T-PCREG N7 72 SERATHERE TSR S 18R (e T RS B B s
A7 HE SRR 2012; 42: 160-165 K Ge ek A, PRI SR~ F 4 2009; 31: 256-257

25 Ishikawa K, Sekiguchi H, Ogino T, Suzuki S. 36 SuoS, RenY, LiG, Zarlenga D, Bu RE, Su D, Li X,
Direct and rapid detection of porcine epidemic Li P, Meng F, Wang C, Ren X. Immune responses
diarrhea virus by RT-PCR. | Virol Methods 1997; induced by DNA vaccines bearing Spike gene of
69: 191-195 [PMID: 9504764 DOI: 10.1016/ PEDV combined with porcine IL-18. Virus Res
S0166-0934(97)00157-2] 2012; 167: 259-266 [PMID: 22643071 DOI: 10.1016/

26 Jung K, Kang BK, Lee CS, Song DS. Impact of por- j.virusres.2012.05.007]
cine group A rotavirus co-infection on porcine epi- 37  Zhao K, Shi X, Zhao Y, Wei H, Sun Q, Huang T,
demic diarrhea virus pathogenicity in piglets. Re- Zhang X, Wang Y. Preparation and immunologi-
search in Veterinary Science 2008; 84: 502-506 [PMID: cal effectiveness of a swine influenza DNA vaccine
17727905 DOI: 10.1016/j.rvsc.2007.07.004] encapsulated in chitosan nanoparticles. Vaccine

27  Sozzi E, Luppi A, Lelli D, Martin AM, Canelli E, 2011; 29: 8549-8556 [PMID: 21945253 DOI: 10.1016/

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

Brocchi E, Lavazza A, Cordioli P. Comparison of

j.vaccine.2011.09.029]

DOLI: 10.11569  20134ERRAL YA Baishideng It 47

(HRFAFWZ2E) £ ALE

\\\\\\\\\

WAL, SCRR N L RR A L eV TR e S ST, SRR, S RISR, B TS, ARG, RILHE.

(49

TEE
Jaishideng®

WCJD | www.wjgnet.com

2013-01-08 | Volume 21 | Issuel |



WREAFILELC

wcjd@wijgnet.com

TR A 2V 20135E1880; 21(1): 33-38
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

£ %363 TOPIC HIGHLIGHT

ERATHEE S RIZ BT ST

EE#, B R, =W, EBelé

FEE, TR, =Hh, (E5E, AREXFHADESTSF
TR S E & Z AT EARIET 150030

T B RFFEAALKHA A, No. 31201911; No. 31200122
LRI EHF TR FAT ALK B E, No. 1155—
NCET-005

2R S AR A A H A AL A B SR B, No. 2011TD001
PRIAFEBHFFRKIFEEE T UNALTHAA
TEEL L, FEMSBTEHEEZTHEBIHR.

& R4 RO T SIARIESBERIETTN, 1830%
SEHTHE, ZVRNZEDPTTN, BEAHS N BERIETTAR.
BIRSEE: BRI, 208, BLESIn, Brld wIssE” R
BTRIVRFIBZUR, 150030, R TBIBNEDSIHX AR EHE9S,
TR R S FIVIE S BHBREER. rxfemail@yahoo.com.cn
E31%: 0451-55190385

IWFSEEA: 2012-09-17 BOBHA: 2012-12-30

#EZHH: 2013-01-05 7L HBMER: 2013-01-08

Diagnosis and prevention of
porcine epidemic diarrhea

Jing-Jing Wang, Xun-Liang Li, Peng-Chong Li,
Xiao-Feng Ren

Jing-Jing Wang, Xun-Liang Li, Peng-Chong Li, Xiao-
Feng Ren, Department of Preventive Veterinary Medicine,
College of Veterinary Medicine, Northeast Agricultural
University, Harbin 150030, Heilongjiang Province, China
Supported by: National Natural Science Foundation of
China, Nos. 31201911, 31200122; Program for New Cen-
tury Excellent Talents in Heilongjiang Provincial University
No. 1155-NCET-005; Research Team Program on Scientific
and Technological Innovation in Heilongjiang Provincial
University No. 2011TD001; and Sponsored by Chang Jiang
Scholar Candidates Programme for Provincial Universities
in Heilongjiang

Correspondence to: Xiao-Feng Ren, Professor, Depart-
ment of Preventive Veterinary Medicine, College of Veteri-
nary Medicine, Northeast Agricultural University, Harbin
150030, Heilongjiang Province,

China. rxfemail@yahoo.com.cn; renxf{@neau.edu.cn
Received: 2012-09-17 Revised: 2012-12-30

Accepted: 2013-01-05 Published online: 2013-01-08

Abstract

Porcine epidemic diarrhea (PED) is a severe viral
infectious disease caused by porcine epidemic
diarrhea virus (PEDV), which often causes seri-
ous diarrhea, vomiting, dehydration, and high
mortality in suckling piglets. This paper briefly
summarizes the epidemiological and genetic
characteristics, clinical symptoms, laboratory
diagnosis and vaccine prevention of PED, with
an aim to provide a reference for the prevention
and control of this disease.
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B RAT MM (porcine epidemic diarrhea, PED)
W RRAT IS 9% A-(porcine epidemic diar-
rhea virus, PEDV)3| A2 8§ —F = & 64 Jm a4 4%
Fe . Z IR AR AL T VAT B ST R R A
TG, Rek, PR, SFEMEEME. A
A R R PED V& FAT R F . I B 245 e
o RAER GG Jhmh b, 3 528 F 5 W Fe gk G By G
For AT, AR ARATHIL B IR B 4= 3

© 2013FRIY)FBaishidengFia.
R BTG, B TIEEERE

THH VIR ZP, ERE BRITHESZEHSM
. HFRENHEIAYE 2013; 21(1): 33-38
http://www.wjgnet.com/1009-3079/21/33.asp

0512

FEIRATYENRYE (porcine epidemic diarrhea, PED){E
197 VA [B 3 IR IE, 2 Jafe HA, fE1E
AR I S MR . A2 19765, H [ B IR RE T 1%
. AEZ 5 HI204F 1, 20 C A 7ETRIE 1120 24>
BIIRR, 4R LIRENIE T BRI k.
TERRI, J8 AT PEIRYS 3 55 (porcine epidemic di-
arrhea virus, PEDV)5 |2 1575 F B p/E 4L 1
¥ B E M. R E, SR AR
W S AL PED VG BEY, (RS, S5 55
RIS F B AT RS R s R, RS
FIESE TR 1) 3 25 v T Il FLATH R RS

1 ERA
PED VK412 Al FERERNA, 5 HAd ) &R

u¥ % %k #

Py A=A 3
(PEDV) #9747 9%
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3 2 B AHUE. PED VL4154 —MiE 1
ZEi(cap), 3 —NPoly(A) . BEC L
5E TPEDV CV777HESERE BT 51, K/
28 033 bp®l. HuTER T AR #:229E # #k
(HCoV-229E)#k, LA 1 LA e PR o 75 Js 53 #5A
Kozak/T41, {H& 7504 it 2 5. SER 41751
FFH6NORF, MS'— 3K K A G i 52 il 22 2R 2
Flab. 2588 1. ORF3&E . NEEA. i
Bl 2 R AZ A 72 B W Y. AR R B AT AN R T
CVT77TE R BB K R WPED VAERUAT, itk
S IECVTTTE R IR R bR, e 52— 1
S IED

2 ISARAEIR

FEGRAT RIS R I R IR — R I A 7™ F 1 7K
FERGYS, JRAEA MKt IR, 4 5 KB i, Sf
i HL 2 B (K B0, ARG R 2R BE, TR B,
AR B 4, e IEY53-4 d), SR
/KT AET . PEDIIG AR REIR 54845 Ge kB W %
(transmissible gastroenteritis of swine, TGE)& N
AHABL. P38 AH B, PED A% 36 FE A0 1, Fp 2 ]
MR, METE R AR X i)

3 LTS

PEDZE I AR 5 TGEM LA, 18 ok i
PRAEIRAR AE 28 0] 43X P s, A I ik 25 508 5
PR EEIL R G, PrLL, 8 H H S =2 W ROR
KAT S 2T 2 PED VA R IETE. & K 5L 5%
W EORA TR I RS . S rR R
(immuno electron microscopy, IEM). R 5%t
%(fluorescent antibody technique, FAT). Mt
Yo e W B 3856 (enzyme linked immunosorbent as-
say, ELISA). ¥ 5x-FE MU N (reverse
transcription-PCR, RT-PCR)%%.

3.1 pE ik P Ak 19944F, MR HEST 4T
TPEDME AL, %775 CIE N TR AR
I i A= R AT PRI VS i B PED V-G 1ER, H
PK-151EFR /R4 M, 55 4 ML EAT 3k b
U5 A5 A L7 o (R S Mo, 405 IR TE) R 48 .
W TIERT I 5 B . v AR, AR TR U
PE, W T B R AT o 27 i

32 sk watiE 199145, E4RFEUHUR AT
PRST 512210 000 X g 125 L, X HUIR-HUAA S AL
2212 000 X g 5.0 e (i HUED T AU g 2]
RRR TR IR e B &), @ T A
=R IZEAE FH P S0 BT IEMI, 207 B AT i
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8, EMZ RPN ETEIEA FAFE A 0%
PEDV A £ JEM:, i KNG B K, 27985
N, Bt 2T TGEVARTE, BifflR
TE, R RK/NE —, P98 K, 0 W E.
[EM %5 PEDV 5 TGEV G 402 A8 SR . 1] i H]
EMAIEMX} PEDV I TGE V{525 5 12 i

3.3 Sk 3¢k 19904, B 4 25 B BFAT R
PEDV A TS AFHE AL H BHPE 2 45 91.4%, H
B PR N 67.4%, W LI S 98t e
FEL B WL 5% B Ol RS (R 6 0 P I Ha e ol vk
(IFAT) [IA % 4 89%, - HIFATAS A&rPEDBH
(] 2R AR 7 523 3 75 EAT TGEHH AR,
T UCHE B AEF [ A7 /EPEDAIT GE R £ B e
19974F, MR MEZEHGE N T Vero. PK-15%4%
AN Bk K A I PED V-G 1 ¥R £ 37 T 2FAT.
[FJ IS, R e 2RV S BT T R 9 P T vk LR
UE A2 7 v FAT 3 e PR R P R S R
RIS RE A Ky 3 SEAE R B R R 2 s e, T
PAZ 52 AN B FH T RT3 s U, s PR 2 W
i HAT— 2 1 R B

3.4 BRI SRR MK B ELISA N DL E 3 WIS
(08 A AT T R U R 08 2, M A L T RS
RIS, AL ERS I, R A2, RUATT. ik
N2, A AT, 19954, PN AR i 4l
AL PED VT J5 M b 245 BR 18 A 25 1 (PPA) A7
TPPA—ELISA, i% 2 PEDVEKE A1 20,
FEMRRERE N1 2 80, Ml Ih X} s i MHEPEDV
U A E KPR B SR G MLV Pk
PRI ER B, VAU RS fRTE. DU,
JUIE 155 288 5 KRNI B b e AR 7K ST (1) 35 A
L. 19974, MR H o s 4k PEDV
U, #7 T TR IUPED VI A BE i B EE G
R W TR (Dot-ELISA), F46} b 1% 7 VA AR
JEY B K AT I 5L, 25 KW, Dot-ELISA
TR, HAZId R PR AT, 20004, 4155 % H
PED V4l Jfd 3% 754 o & 4l (1 Pt J Fn 4 21 53 e 93
AT 5 e VG 7 T (R EZELISAKSIIPED Vit
PRSP 8 A BT EE AT 1 20 000, BEFbR
EHEIgGURE R ¢ 250 4 EHIPEDV IgG
PO IS TAFMRE. F AR &5 S SR &
FITES F—0 200248, 4555 %4 7 (I PED,
TGEMIRV[ELIS AHTAARR M 572 76 42 T LA 3
S0 T LR, NP e R 6 A DN R P 5
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3% B, PED VAR B2 LA 100%,
O IHPEDVAITGEV 2R A KL, MRV
ISP BH A 28 05 i AR ey, 30 R R G B 1 B g
J A TR PR LR . 20054F, RodakZ5! i i
il & PED Vi 5 B Hi A& i 25 IMAK I PED Y,
K LA 3PP BHITELISA. 45 4L i /RCB-ELISA B AT
e R U R R S R A 38R IR T 11180
MGG FEAR, E61(16%)EFEMI15(19%)
VB REA TP I PED VA LE. 20114E, KA
S 2 N R R G S )2 M (gold im-
munochromatography assay, GICA) .1 Js B 5
fihi -z I, 75 % BR R % [ A(staphylococal protein
A, SPA)IERRARE AR AE R FR A0, 4 FE D T
FEFRIAPEDV MR (BT A H HIIKHTSPAZ Hit i
TEE AN FR 27 4E 22 Fi(nitrocellulose filter mem-
brane, NCM) 73 il 1 4 I £ FH i da £k, b bl
J— R IIPED VLT HL AR 1) PR 2 Wik 4k, H
B e B PERE SELISABHT L. 45 1%
HIZGICA 5 Z I 77 ELISAR AT K
RIUE, HAFARi1K96%. 1t iZGICAR A
(S AR PED VHUAARE AL T — PPl solt 8] 1
[¥1777%. 20114F, Ren®5 " F| {1 HIPEDV-M#T {4
ST MRIPED VIR [REZELIS A, 177748 H
Al il A MR 1 S % K e ARk, It H
IFAZ HT £ B PTPED V-M$i /& S PED VI 4241
KA. Z I BA R e S BURE, AR
FIELISAKPED V(S T B S %,
3.5 RAFR-RABmEXRE HES FEYFEN
AW R, KEFPED VIR 7 i ok sz 1)
KWFFE2H M EAL. RT-PCREAAR &N T4
PED VA BN ATB 2z —. HNAMNA#ETT
N R QA AEX T AT T IR

20034, W% R HRT-PCRY 1 Hi854
bpHIPEDV ML (143K B, DAL iR, i
it 85X 5 S PCR(RT-nested PCR)Y 9 51412 bp
ML K 35843 Fr B, 20104F, Ben Salem5"4#
ST RIS B 7 11 22 B 515CPCR, AT LUK
FIPEDVIFIRNAWKE 4272 ng/uL, I T 55X
PCRIFIBUEAE. 20104E, XIXSECIRET T4
R kS AR BT, § 35 FE 186 bplf F B
DA AN D] 8 JOREAE A BH R B iy, N T —
TSR RS AT WGV 993 75 7 12 () TaqMan ¢ )t
& ERT-PCRJ7 2.

T PEDJE T 8 M V593, s #51E IEVs
i B TAT PRI TE . AR G PE 8 I R FAE Fe IR
I EE SRS, BT LB L I AR R AR HE [X 431X 3 Ff
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Wi EE. 2 HRT-PCRAR AT M v 13X AN ] L.
20094F, HI/INHESEPVER R SR 55 1V P6
K309 bp. TGEVHINKE[K612 bpAPEDVHIN
K492 bp et A TS 1, @ T 2 E
RT-PCRAHIN J7 3. 20104F, FKah & 37 1
RE[F IR IPED V(M X663 bp). TGEV(N#:
(K528 bp) A AR IR ER(VPTHEFI333 bp) £
FRT-PCRAIN 7 V5. 201 14E, FBHR G5 57
T ZFERT-PCRETI 732, &5 155 MG 50 R I
BEIVPTHEK412 bp. TGEVHIMIER252 bpAll
PEDV#NE X540 bp.
3.6 RT-LAMP# K RT-LAMPH; A &L FRTI
WA GRS, AR R & R AT
BE IR . RT-LAMPRIK & /ELAMP
PHIDNAMIEAE b, N T S S g i SE g
HERTIURNA, 56 Iy — B 5e i, 425 1 1%
GERT-PCRESEHAT I [ s P BR. 20114F, Ren
SV ST T —MRT-LAMP, 1% /73— 7 1 A A
Il AR EFH R PEDVELTGEV, XX TGEV
PRV. PRRSV KB AAE R 5555 34T %0012
Wr, [ AT LERT-PCREGA S ELIS A B = (1)
JEPE. RNz g s T BN TGEVIE T4 5]
LW R BUKRT-LAMP, kA3 250K 05 955 751
VSR T S

4 B8

4.1 oIz A3Hr

4.1.1 REFEW: 19934F, LECTHPEDY &bk
W AL B KOS BE . Bl I& A%l Ja g AT
PLO.1 mL/3k FBh s 3803 FAF M, TRA 30
77.28%; LL0.5 mL/3k 38 e Fl3-22 Hik AT
W, AR RN 85%:; LL3 mL/ A S o B Bl U R
BEWE, HoPT =3 R4 B IR 37 26 4 97.06%. H&
s B ) 14 dFF AR A2 e 7). Sz TRk 6 mo.
P W AE AR ARAT226 AN PR FFELUT ¥ o0
4.1.2 BHES: HHRENS, PEDIRI R
FUBET 26 1) AR S BESE 2 45 AT 2 0 e 1
I, 19994F, Kweon 5 H 43 29 1) () 27 5
KPEDV-9iii [ Vero4ti i, Ji%E 4452 934X, [
AT T LBl e . B3 b e ka0 Al 22 4 ki
%y, UESE T KPEDV-9 ] 4 2k 55 7% 1 4 .

4.1.3 # A E AL % & 20054, Kang e 0 8
T HH R RE A T PEDV(K-COR) 1 f 3R
P FETR, AR PR )2 0K B o A R I A
HEAM2.1%, KA ZERRIISHE, Nl i
DRI A9 T R F ST B0 T Stk

Wi £ E

Suo#eRen%F 69 &F
A5 HpIL-18 3 F
£ APEDV S#JR
AE S FAAEMNL
A S Jh ¥ 5k e A
A Ak—FR
pIL-18 4 45 142
BT HIE, Rl
R S E 3G R A
FPEDVE & #F 5
AT bR,
e N L K S
3$ TR R4A A
Ho S E A7), B
A — A BT
F A BN R
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Abstract

Porcine transmissible gastroenteritis virus (TG-
EV) is an animal coronavirus that causes severe
gastroenteritis in young TGEV-seronegative
pigs. This review will focus on recent advances
in research of the genomic structure, major
structural proteins and their function, virus
propagation and replication, virus receptors,
genetics and pathogenic mechanisms of TGEV.
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These data will be helpful in understanding the
molecular biological characteristics and genetic
variation of TGEV and have important theo-
retical significance for the development of new
vaccines and antiviral drugs.

© 2013 Baishideng. All rights reserved.
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Abstract

Porcine epidemic diarrhea (PED) is caused by
porcine epidemic diarrhea virus (PEDV), which
belongs to the order Nidovirales of the family
Coronaviridae. Since PED was first discovered in
Europe in 1987, it has become a severe infectious
disease in Asian countries (including China, Korea,
Japan, Philippines and Thailand) and has caused
great economic losses in swine industry. Although
bivalent vaccine for PEDV and transmissible gas-
troenteritis virus (TGEV, another porcine corona-
virus) can decrease the incidence of both diseases,
the incidence of PED is still increasing annually in
China. Unfortunately, there have been few studies
on viral proteins and pathogenesis of PEDV. This
review aims to provide some functional insights
on PEDV viral proteins based on the available in-
formation from coronaviruse studies.
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virus 299E, HCoV-299E)%545 B¢ [¥ 77 51 [A) Y 14 45
i, 55 FLAB SRR B AR 2 5 B 1P A Bl
A8 [RIEE. XTI S99 2 1A S0 LR 25
RAMEERITIRE O L 7o, ALk B 1
LG T O I — e R SR i, itk —
AHFGTPEDV (WU AL S5 HE AL UK.

1 FEMEG
1.1 nspl H FI¥A < T PEDVEw L IR 45 ¥4 5 1
1(non-structural protein 1, nsp1))2E42% D REWT
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FEHHRIE. PEDVSihdfnsp 1 A 1102 4k
12, 5IRIZEM T BUIR% 35 U nsp 11K FE REUH
], LEZ IR 741 1 55 Wi g 7o TR 995 25 (bat corona-
virus, BtCoV). HCoV-NL63F1HCoV-229E 1 [F]
PR . A PO 25 S E T B (severe
acute respiratory syndrome coronavirus, SARS-
CoV)finspl [INMRE: Ky LA . 7 4L13-128
LI T 2RI #nsp L7 T 4E e B
SRR B K SRR LR S R, R G
DK P 2995 BEnsp L £ 45 44 b ] g fscaein ™.
SARS-CoVfinspl n] AN fE 13k R KIE,
B I 25 A A E40SAZREAR TR B 115
FEAMFCE, IF5 318 EmRNAR R, e
PRI 05" 2K i 5 | 432 P 41 ) LLORY 0 FEmRN A
o 5Znsp 113 [IIRNA AR
TGEVHnspl{EL)fE L 5SARS-CoVIH
nspl AL AT LA NS EEAm A . 5
SARS-CoV#nspl /EHNLHEIAR K ZTGEV
Finspl IS4 £140S R A sl (e k1 = 8
mRNAPEAE. i n] LA He Lagt £ 5 1)
BRI R, H R IR A BRI A 19 IR 41 e 2 A 4
HHR R R R DR A O e g R R T RE S
5 TGEV [Finsp 16} 15 5 28 (I EE 40l F2,
WFFtIE R W8 T 1 28R 28 I HCo V-
NL63FIHCoV-229Efinsp1 n] L4545 3115 541 i
HEARA0S AL b, HAHIHIIRE-3MIB0E. 153
B ) s MRS S ns p LRI, TS 1
[l S 3 20, HCoV-NL63F1HCoV-229E) &
TAREOF M R . R AT s p 190 15
TERAMERNIRZELSARS-CoVIifinspl HI1E
FHTE G2 HED X $ensp 1 56 ] REAF 9 5 1 7%
77 DR 7 95 R 1R 1 A, 1T AN A2 2 ) B0 A
FBL TGE VIR G T LLSE 1 2 158 K G i ot
BT TR~ ED, TSARS-CoVAI/N
T 4 i 5 (murine hepatitis virus, MHV) H fg155 5
T3S FHIR 22 1) R g i HCoV-229E[1)
nsp 1 AJ DAAGE M R0 38 e sk DR OO,
SN vy LA AR KR IFN-BE. HFPEDV,
TGEV. HCoV-NL63FIHCoV-229E[{J& 1 2K
ARIFEE, IMPED VInsp 16 F15 40 g 26 R e
P8 SN R 2 A R A 1) A 1 X
BERALE A AR — 2D ST
1.2 nsp2 PEDV [nsp24tih 785N IL PR, 24 IE 1R
7555 R et R0 2 16 RIS s, B G BtCoV
FAM 76 HR 994 2% (feline coronavirus, FCoV)%%. 5
LA T R B IR PR R 72, K/NRT Z1 A2 4k

Wi £ E

B # s FTPEDV
K95 WU Fe I A
Y F R G 0 T e
BB AT IR R B
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;@3‘%% ":} s K. HPEDVI[FZEHERN 2 Finsp2 1) T g HTGEVHSARS-CoVHi 7 [fInsp3 A N 5
EEURVRLE ey - , R
g Ag . BTBCATHE. SARS-CoViinsp2 5L fnsp87EP ARG IR }130% 441, TGEVIIPLP1Z:

SR 5T 4 RBAT
SRR, @RI
T RAT LB
A ENEE
ERAE 2L R
A= 4k, *FPEDV
#9750 B A AR AT
#5F A

(49

TEE
Jaishideng®

7AW 85 2 A A EAER], H A BB —
Bk 2 ™. MHVHISARS-CoV [fnsp2 Jf A &
I BECEAN M AR K BT A 75, SR Ronsp2 25 18 B B
AERKHMRNAG KG9, (Hp 8 EH A2
R, K bnsp2 if BEAE S 2 SARNAS % H
A SR, (RIS AT B AR 7 A4 2 40 AR
FLAE FH s BEE0R ML PR A Y. SRR )
nsp2 HFANRAE IG5 75 I8 IS FE 5 A7 145 52 15
gk b, AHE LS Kensp2 M HV Ji5 [ AR IE
nsp2, nsp2 IS HERE IR 514 L. Efhnsp2
HA RIS AT b T, H2E AR
SR, nsp24/h4x 5 R HIE A AR Fnsp4.
nsp8FdsRNA L i £,

SARS-Co V¥ # finsp2 14 141 f I PHBI
MIPHB2AH BAEH]. XA FR il RNk
PR E. AT 40 M SRR . T A
SR T 245 0%, DA ithnsp2 mI BEAE o 1 ik G ik
T RS B R A 0 A R P 1

HFPEDVnsp25SARS-CoVAIMHVIH]
nsp2/ T ZERIBER, Hnsp2 M IhRE 2 B 5 HA
93 15 (Fnsp2 A AL 2 A IE A R it — . Eid
P B A L S He At A 5 8 (1 5 [R)AH B AT FH 1)
J7 T Ensp2 A BAE B 18 T BTk — 2
W insp2 4% Dl fie FAT HE 2L 2 L
1.3 nsp3 nsp3EPED V4ufith (1) 5K 95 2 5
(1 621 MZIEFR). SARS-CoVinsp3 4734
i K G5 R, SEBS R WIAT — N B K G5 A AN
i AUZ U nsp3 1 AT S e oAt el R 95 7
THEAEAE I S R . o — AN & ADP-AZHE-1'-
IR (ADP-ribose-1'-monophosphatase, ADRP)
ghitak, L ADP-AZBE-1'- R ) AD P-
bk, H i R A D H00 EE v R I S5 S5 ) A7
15, BFEE B BE FUREE. R REE. H AT
SARS-CoV. HCoV-N163. HCoV-229EHIFCoV
[\ ADRPS; 1 45 1 LA 4R "2 TGEVIY
ADRPFEHEAR A B, S ARSHE 1) = n) 15t
A8 A 57 3 W A D R PR H 0 1 58856 T8 75
SRR B 52 M. B 1% 45 A I SARS-
CoVHIHCoV-299E & /£ 5 8¢ AH L XTTFN-au )
BURAPERG N, It ADRP AT 855 53 1) S e e i
GIKHES P S

PEDVnsp3 it 8 AN A BT 2
[ 45 k) 4 (papain-like protease, PLP). 1] g - %4
Tinspl/nsp2finsp2/nsp3.2 W) (R 54, 1% 45 Ha 3k
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SAFFIRHT. GiHREAK I 5 SARS-CoVI¥JPLP2
FAA, Gk LA — AL A X, XTHCoV-299EH]
PLP1 RS R BIBELS & X U K f#nsp1/nsp2
W GIAMTGEVIMPLP LG AT 232 %)
REPER, X6 T SRS DU 32 40P S8 AN JE R
Ho 5 S5O A T 7 N B AR TR A H B L
MHVJPLP2t B AT £z Z HI/EH, v LA T
R

1.4 nsp4 nspdit—MFIEEE (. R 7RI 23R/
B 28 95 B I n s p4 R C- AR 3 3505 3 PR it A4 25 4
FARIE . PEDV 54 R0 75 (¥In s p47E %X
B FIVEYERT 85%. SMHVIIAT 59% Y& . 4
DX B X 8 AT g o 55 FE 28 qE R A AR BAE A
T34 s pAd L FEAAN B K B S5 R 3, IR B 1 Ak
FHRAUZ . MHV s 423 800095 # 5 15 i
T IEW I ZE 7 (double-membrane vesicles, DMVs)
PIIEH TE R, TEDMV IR g e i bl g %L
PEFIRY. B A IIMHV fnspd & 7 ER. 11 /8
Yl 2 I, nspaf TR E 544 L. MHVInsp4
] L 5nsp3finsp6AH HAEH, 3t#KiEnsp4Finsp3
SO IX A B (1K) oy A B

1.5 nsp5 nsp5%4ifih3CH £ 11 /(3C-like protein-
ase, 3CLpro), /& B AT L FH I E AR, By
HHCoV-229E. HCoV-HKUI. TGEV. SARS-
Co VA5 AH I H 11 il 45 16 ANl A 1 ) G W 4 i
(A 4R E0. PEDV#Insp5 5 HCoV-299E )
nspS I [RIYEYE 1583%, S TGEVHISARS-CoV ]
nspS[FAIJETE 739 R 78%F163%. nspS &P #E
AU B 2. X nspS A5 IRl 771 52
I A R SR L 2 e A
AT B8 5 KL, ] A7 2RI ) eb R #:3CL-
pro KA IR Bz HE R (s - PEBIF 7 AT B Be vt
BEFXE3CLproff ) 1 (K 7 AL FR 18 S Atk B,
1.6 nsp6 nsp6 A I 1, HS Tl & A3 74 i K
gk, AHJESARS-Co Vit finsp6 /1 5564 b
IR GRS I ANTE R RZ U XA Yol S5 R
J93 8% (infectious bronchitis virus, IBV)Jnsp6 ] LA
i e o i O S L NN P A vl 3 s o = X
PEDV ["nsp6 1) Dy ReATiA itk — PR .

1.7 nsp74=nsp8 Xf iR FEnsp7 Minsp8 I 71 2
HAEhE—i. Hir (4 SARS-Co VA ek
W7 Fnsp7/nsp8 K &) b AR 45 K4 IR 4. SARS-
CoVIfinsp7/nsp8E &4 it AR 45 K W /R ABATTTE 1k
8 & BIFI AT, A RIANA i 2 SR (1S AR S-
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Co VIR 8 s p8-5nsp7AH H.AFE H v LA 5 15
i P RNAKEE T RNAZE A (RN A-dependent
RNA polymerase, RARp)HINE 1, - HEEG 51
WEARE ), AR RS TR AR T 5 IR AR p )
. 2 MRARpHIHEFAFICIEnsp8 EAAETE.
nsp8171E M MDNAKKH RN AT 1Y) & Bl (pri-
mase) ) {57 3L P D/ExD/E. SEE R WA HT—A4>
ST 5 2 TS BT 0 5 1),

WG BEnspT/msp8 E AW 45k HSARS-
CoVIWAR, 232 @ 1R E3RMIEA. A
nsp7Z (B S5 KA BT 22 7. nsp8Hf LAG 61
R A R K 1 SE R A . N aii - GPL G
nsp8 RNAE GG E I . Snsp7AH ELAE
G, RNAZRGEIREERE— 210, #eis5
67T MZ IR, ARALVIHIMnsp7-1090 2 2 R H 1
IR BA G o R 1 IR K B 1 S SR A% T TR
Hnsp7Finsp8TE I A WA /Ensp8 IR A
BEG HE T 75 . R A N 7 EEM g 1 5 51

PEDV [fnsp7 Minsp8-15 4K et PR B 1X A 2
1] () [R15 A 35 R 8 1%, HHEMIPEDV i Insp7/nsp8
(1 285 K R B 5 0 et R 5 1) B 00T
1.8 nsp9 PEDV[#nsp9-5HCoV-229E[¥nsp9fH)
IR 1k 83%. nsp9TE & il & & b 4 & HL Bk
RNA. HCov-229E/nsp9J& it i i B AH I 1)
TRAAM X 5 SARS-CoV [#nsp9 (K] 45 ke AN [F] 2,
SEAFRERE T i I B (1) Cy s69 4 Alafd 1| I 45 44
L SARSHInsp9ItI &AL, 1E 4 b k. By A=Y
[FHC o V-229E#ns pOX} S5 % IR A S Ht kA ),
MCys69AlaskCys69Ser(t) 54 A H HEIK 55 ) 45
HHKI 2 BT, SARSHInsp9AH N A7 B 1)
SAR G AL IR [ 5 51

SARS-CoV¥nsp9s il i B ANFAT I o- 12
JiE 2 B B 100G X X X G1045E 7 5 A A0 B AF .
G100E. G104EFIG104V 54 2 hinsp9
TIRAEH, B R RARRISR BN 25 5 TRRERNA,
SURSEARE AT BT T B, K nsp9 it — SR VEHI
A G IR L. ¥ G100EFMG104E i o
IS AL 7 BN B, S B AN RRAE TS, M
G104V 153783 25 ] LLE ik 7] 53 548 Pk 52 gk
A&7, nsp9ff) —ERARTE S HUAR AN ERNAGE 45 T
5 1, LT 2 4 1 A O T

PEDV#nsp9 EALEH —A IR, X5
SARS-CoVHIHCoV-299E4 i A[Fl.

1.9 nsp10 nsp 1O/ 25 m fi (1)S- I 1 YAt 2 1R

WAL -2-0' - B i i i fm. J

A IX A B S ) I % -2-0' - H R
1494

a3
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MM A1, MAFAE Fnsp 1O R 12 58 Ak &5
¥, nsplOEEELE & A, AR SE A E M
ANBEFR GG, MBS SR AE T . TTANIIT
AP e IR B B AR Y. SARS-CoVIfInspl0
AL S EEERNA L AUEERNABKDNALE &, T4
AL IR 7 5 %A e 4 SARS-Co VI
nspl0 A EURI S 2 4 4R P AR 2 8 A B AR
H, 5 515 AR T R

MHV fnsplO/K4ra] LLFItRNA . 5
RNA. XUEER 4 DNAZS S 198 & Binsp10
SEMHV (1) 3 R 21 R0 JE A RN A R 48 56
%, FnsplOWAER =2 B E AR TiL R+
AR

2 5REERESHBXIVIFLELED
2.1 RNAK#H #9RNAR 5B (RNA-dependent
RNA polymerase, RdRp, nsp11) JE&5#85 Fnspl1
Gilidis B RN A RN AR A . RARp 137
JWEIE A& k. HArid A X TPEDVH
RARpHIWFFE#IE. TGEVHIRARp ] LA AInsp2.
nsp3finsp8—HL B A\ # ki . $SARS-CoV
[FIR AR p T3 B 12 Bl 5 PE ARG 5 | 4, LD
(AT 5 Einsp8 51 W) IS 5. SARS-CoV
[FIRARp4 - dsSRNAFIssRNA I E Sy e ™. 1%
2 A BGRAR BE 1, P] R LER R TR 45 R Al
G/ RE F R A B IR ST RS B34 X (priming
loop)f5 %Y. PG TN ZESARS-CoV i JRARp
[11400-900f7 ZA KL R IX I &5 — DN GIEP, 1K
BT 51 R AR p A5 . WF90 R IR Zn™ R
i 3MHISARS-CoVIFRAR piASNE P, RARpIILE
HRE S 32 B0, [R]INASEAR 45 4 fik 7 sk 5512,
PEDVI¥IRARp(H L feAT F5 it — LW
2.2 f## B (helicase, nspl2) AE&5 IR Fnspl1224
AT 0 T WA A Y R — W P I, 8 T At e i 8 ¢
F 1. AT LA RO % TF RN AFIDN A XU JE
LT 2 R ERY, N B aE AR, C
i A A E A DX 3. 3 Rk 9 03 B (0 A e LA
A XI5 A 25 FEUR FERNANBE S L, I
X3t P T 0 O 7 LA A Y.
SARS-Co V¥ HEBEE e ¢ 77 1] 253", I
FATFREAR e fE 1 L3 SUEERN AR XUBEDN A 1)
A B A R A T R A0t A A% T IR A1
AT LME AL IR — W IR (N TPase) (1 ik 4. HK
fit ATP. dATPFIGTPIfig )4 HABAZ 1118 A7
2. HCoV-N229EInsp13% 7 B A SARS-CoV
R e () AR k4, IE HATRNA 5'- = IR I

mi:A2E

i@ i AFPEDV &/
Fawg Mt
e ATIaLh, At
— F AR %
K g HUH) VA B F
¥R ST S
JE W 6 B R R A
T—RAEE.
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577, TTRES 99 BERNA IR AT 25,
2.3 HAEA IR SN BE(exoribonuclease, nspl3)
PEDV L HERZ IR SN VIl & A7 595 s L. 1y
b F SRR AN DI T T (DE). &7 11
(DYFIEEFFIIN(D), X ANEEFF foe - A A4 T 41 i
(Y DED D% M2 M V) g i 2 28 e A7 A, 3K 285K
T ) — Be il AT U BT RE . e DR 7 g 05 1 A%
Bl R R A0 )l A5 73 52 T R b T R A
(R T fe, LARAST D K ) s 25 5 DA 452 ) i e v
ARSI SAE . SARS-CoV IR B % 12 4 M) i
HA3-5"9MIIRGRR V. 1 110 C i 25 48 4ol B AT 5 1
W -N7-H L F R RGN 2 7. S8AEHC o V-229E
(AR AZ R S VTG DR 57 BE PP b (0 2 R R 43 52 i
3 R L R 4 AN R I 4 RN A S Y. B MHVEL
SARS-Co VIR 5 T 81T
() LR ST 28 BE TR 5 A8 O A 24 IR )5 49 3 1) 2 A
rh BRI S R, R WIS E A R R
TP 5. R0 B A0 43 87 5 A0 R I 7 A
YL FRAF R I BT BT, X SR B i A
YERF R FE L R AH S ) R | R A
PR . W7 A5 At o] DA b o B 1) 59 255 B T K
RGO #3097 TRy e,
2.4 A B AR A HEAZ B M I BE(Uridylate-
specific endoribonuclease, nsp14) 1% 4 JE £ 95
HHWRE A, PEDVH R HRE: M
BERZ IR N VI 5 SARSInsp 1547 60% [ Y5 .
SARS-CoVHnsp1 5 iR L 1 L& fi# AT, nspl5
AT T 186 A A FLAT HH N [ i . At 3= 22 )
I3 RAFIR, F B2 3 R M MR B A oy L3
PR HEM ™ I AEAE S T e ke S8
HCoV-229E /A g #4511,
SARS-CoVfnspl5a] LLM 1 3 40 Hy
MAV S-S (140 MO 12, WTTE 9 25 1 G e 1k 1
R . S T S5 A AE R B O nsp
FA R IR S S VA M A% R A D) s 1, 14k
AT LR AR TEN-B I 7= £, PED VI
R WA 19 P9 D) A 15 15 993 753 1Y) S 15 6 T A7 G
RESHIE.
2.5 S-ME3F T AR BAR M A A -2-0'- F K45
B[ S-adenosylmethionine-dependent-(nucleoside-
2'-0)-methyltransferase, nspl5] PEDV/[/S-
JI Y PR L 2 R A S 2 % 1 -2- O - KL B 5 il
L SARS-CoV4itid Knsp 161 [F 5 4 75%.
SARS-CoVnspl0/nspl 6k A 45 # & 241
. R A% -2"-0- F L B RS il LA A
Hinspl045 & 44 T A4 BA WY SARS-CoV
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fInspl6 - AE FHFAEm7Gppp A-RNA, i AfE
HAm7GpppG-RNA. nspl0/t FIELE M 45 &
m7GpppA-RNARIS- It 11 H i 24 IR (SAM) T b 75
(R . nsplOn] AR ESAME:E & AL -4 K H
FEERE FRNASE G X, HENPED V%
1 -2'-O- F I RS gt U Fins p 10AH B A H I
F B

3 LtEBHNIORF3

3.1 S% & (spike protein) PEDVHISER A Hi1 383/
AR A, 2 VUNTE 900 E N A4
fEREp S A i i gl 5 i i B . SR B AR =
Feb R = E R SERAR A PEDVE
B PUR R %, A R g Rk, ENL AT
JiR g I N PR TR L % R n] AR R 9%

[ AU 1. Nui S 188 3 R AR I £ 1), S21X
Sl ARG R MR TR, T IR &5 K4 R N 75 B i
UL ST YU 1 =40 b IR B2 4K, 1T S21X
Bl 55 B R 40 Rk A A O, B LIKE S T4
SEIRHRIATHR2. S1456 524K J5 51 RS2 %48
1, T ERA A G B . HRUFHR2AH
1E FH T RGO ME e T (1) Rl A%, (RS04 25 () B i
SEUTAN ML 5 2 Y. A A B EE
RS2 RS2 F I HR UFTHR2AH BAE )
Jok BRI 52 A . 5 A RERS BH 11 S A
BE ARG L IR IR AR T LU A 3 R o 15 20,
TGE VST N (45 4Pt 2 AL £1(C

B. DHIA), 51F E2 4 H5A X%, WEcH
B AU S TN 3y K 38 43 5 i 18 40 i g Pk A
K. BLF ST C oy 1 A 5 IR W RN i 36 4
Hug vE A o, AT DO i A2 Ak Tk il
N(aminopeptidase N, APN)"*. PEDV {52 {4 th &
APN. XPEDVSZ R4 & 07 s IF KL, PEDV
5 APNE: & (380 7] R £E25-88 v & J g 117
AW RKIPED VIS FAICAK N [IGPRLQPY ¥
HA] L A= AT A X SR R
BT TR T IF 8T L 92 P A O EE 2L,

3.2 ORF3%& & ORF3&Ji i gmis (1 — /Nl i
1L TIN5 A7 4 5 B DX T i [ 5 Y 2 Ak
FEAE YT B REAH 027 FAiESCPED VIFJORF3
AT S s, A R X I R = R
o P 30 T TS G BEAE Y. ORF3IFAE A T
BR AT DL ARG 3578 Verod g _L (g U7, Ay s
PEDV# AR FIORF3 FAF AR LG 2%, DAt mT A
F KA A X 2 PEDV ) — 2 8 bk i A i,
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3.3 M%& &g PEDVIIME A LAE S IK, WEA3
AR . MEE AT GE VIR #0011 3 b 77
e R B PEDVIITGEVIIME A 1E
PERLIK E AR ST PR AR . MR 1 140 $h &5 R 7
PRI 25 (] A5 A A 5 B — 2P

ME AL A & ST AFINGE FH BAE
FH. MEE ity 35— B X 547 AR ST 25 A4 3.
MHV _E XA 25 380mT LU AT MER 1 1 5 AR
HAEH, e e REBOE et A EEAEH, N
A PR AT DU i B AL e AR MR
Z MR A,
3.4 E&&a EEHNEEG, MITGEVIMEE T
[ 431%. SARS-CoVINER (AN HA B
TE . SARS-Co VIREH A 78 Bl &34
B B G N 2 A P I - v AR A e ] 2
(ER-Golgi intermediate compartment, ERGIC). ¥
A UEHE R E SR A7 A8 T a0 e B2 3 % etk
SCAVE R EEIESR (A 0] DAY W B 1) 4 WA id
2, SRR AT EEAE ™. TGEVIMEER A
o IR B 1) 2t A T B
3.5 N&wa NEASHELHAL, JFH S50
BEM RS-k E A AR NEOESTHA
RNAZE A G5/, 49 53l R N i 45 K4 35 RN C i 45 1)
B PSS TR BUE O 2 AR AR A
FRIMZZPEX I, HHTSARS-CoV. IBVAIMHVIY]
PSRN A G5 G D3 (1 i A 25 1) O 2245 B A
AR G5 R AR F 2R, H R SR T WL A T 2%
i, XS AAT B ARNARIRREA G, Ciigh
FIRAT 22 SR IR A0,

MH V [¥Ni; 25 A6 45l i) DL&S 503 85 2 R 41 |
() S 9 7 47, 30— B AR 51 I 6B AL 1R
1), 05 BV DR 2 (1) bR A AR . N
SRR ATRNAMRRERE ), AN 2L 1) e s 4
PEAEEY. R A FE R WIMH VAN (1 0] LA
59 2 Mnsp3 N Al BLAE R, 1A S 2 8
TNEA ML IR R 2R & H X . X RO |
5 T B LD ZLR N AT S5 23 J e B30 s 47 T
SR AR K. MHVIINGE A5 A5 5
-5 S FARVER. N (Ul o gh ik 5 2
Hil-Fe s A ARVE I, JEE S AN (A B
PEHL. N TR AH BAE H 2 3R 4R 4 S - o
AR, N A0 200 B R 4IRNATE
BERERIZAC 7o N I EE b TP TGE VI
N FI/E A RNAEAR 0] LA b A AR 1) 460
KB FERN AT R P2,

W R L, 8-KEH ixi(1,8-cineole) ] L I

(49
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THIBVHINE [ 5RNAKIG &k 03, 52
ARV FHNE 1 RN AL &k s 5
AT R,

4 4P

H A6 PED Vit (1 2 (AT 7080, AT IR % )
DA R R AIE 70 ). 41 2L S0 A et R 35 11
—UGAAALZ Ak, T DA R A 5 I S i
T I 2 R EAE FH GG 1R 7 vk R I B R
1 T () AH B AR BA A 2 2 1 S 4 R4l e ek e
R PR AE ELAE o g 2 52 R B A R A3 B
S99 B H U0 S RGN R 45 JE PED Vi
FUI TR 004 25 J SAH DG (1 2 T3 C L-
proF 5 AR DG ¥ 45 K AN T RERIEFTn] LA BT
NG99 EE AR TSR LR A X R I 4 R
HORs KA REXTPED VEUBHLHI RS, I i
R AL B 2 PED IR T B At %,
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Abstract

Porcine epidemic diarrhea (PED), caused by
PED virus (PEDV), is a devastating contagious
viral swine disease that is characterized by
acute enteritis and lethal watery diarrhea. In
Asia (such as Korea, Japan, and China), PEDV
causes a very high mortality in suckling pig-
lets. Some affected farms lost 100% of newborn
piglets. PED can hardly be distinguished from
transmissible gastroenteritis clinically and histo-
pathologically. Identification of the causal agent
is a basic prerequisite both for introduction of
immunoprophylactic measures and for evalu-
ation of prevention measures. Therefore, rapid

WCJD | www.wjgnet.com

differential diagnosis of PED and TGE is impor-
tant. The purpose of the current review is to de-
scribe the molecular and genetic characteristics
of PEDV, and discuss the diagnosis methods for
PED.

© 2013 Baishideng. All rights reserved.

Key Words: Porcine epidemic diarrhea; Genetic
structure; Diagnostic methods
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5

B iRAT MR 5 (porcine epidemic diarrhea, PED)
2 W IRAT IS 9% 2(PED virus, PEDV)3]
AL R 0 — P 5 AR AR R AR R, AR
k. RAFRLIE Fo LK Ay FFAE, 2 o 3 K L
ARBIEG O REA AT E. HRATRILE
8 RAT R FAAE . 16 RERA B IR T
Btk F M B M K (transmissible gastroenteritis
of swine, TGE)3E & 4804, #15% B4 B 5 5
EAEM. LFK, BESTAMFRARG LR
Fa AATATPED VAL B 45 M) & 2 48N 1209 RN,
PED# 4 Wi B ALTIF T R KRB R, AL E R
SPEDV# A HZH ., AL HHRF
AT 4 BT R AT 4238, B APEDVA R
B IRANFF VA B S5 Brak, RS
Wy 7 PR AL AT 8 Bk

© 2013FhRIY/FBaishidengFia.
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03I

YEIRAT TS (porcine epidemic diarrhea, PED)
& HAE AT IS % #5(PED virus, PEDV)5 |
AT LARGTS o MR L B AR Il LA e BvE %
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Shy 2 SRR 1 — o v R A e A . A
i % R T AT, AR R E R 15
X IL 35 S I, A DA FLAT 8 0 RGBT e o
H. PED T 19714 1 XM K T b6 24 I 48144 Fl
HIEEREY. 19784F HiDebouck 25 M i 5% 1)
R oy 2 HZ IR SR, A4 W CVTTTHRE, It
TSI N I S A4 R IR A BoUw v, s,
QAR VR, IR, BRI H AR [ A 4k
RIEF AR R AP, BEA AL SR R
BEAUF MHPED VIUAAAE. AR, %W L ERAT T
DIA/IIESE S UL HE N P I N N S L R
AR PEDIN A, HAEFLAT 3 1w AT H
g, FEENER TR 7L A
W, BETTHRARAR. WAL, W& AT Al R gL
A H#E B P 3% = SET R WPED, faiR N
FEEE DY 19944E X 1[5 744 8 SE 3 1469473 IfiL
T REAT M3 2 A R B0, PED VIR T34 BH
KN 45%, FWIPED VAE i [E—Le b [X 2 1y 77 ¢
WATS. 1993-09/1994-06, 7 H A4 HIPED, F
LT HE SE TR H30%-80%7. 2007-2008
R E K AERIPED, WS BUE 100% 18 4L A1-4#%
SET. FRIE T 19804 15 X 73 B RIPEDV, H G
2 M X HOE A % R . MRS R B 10
AT 1584 I R A AT RS I 285 TR e i, k[
IR L3 W AFAEPEDV, HIR G %453.2%".
TR 11343 BEAUAPEDV H5 B EA TR I, 45
FISIFEA LRI HPED VIHYE, BHE 2 433.6%.
LiZ %t e 644 48N 5 37 I 1 2 T RE A
PED VI BHYEZR K43.0%. 1M1201 144 I8 4 i
TR IEYS T, PEDV I FHTE % 462.2%, #4)
WA IEYPED VKR FLAT AU T 2% 218 100%! .
VAR, A2 IRTAT XA B K s, i
FLAEPED V11 S [ BE AR AN R AN, 4
FERNIE K T T E LG R. XTPEDRI T2
LA K M N2 B 4 120 1) T AT, tHFPED S
YY1 17 4% (transmissible gastroenteritis of
swine, TGE){EWATIN S IGIARSEIR . i EEAR L
LA K95 5 T 45 55 5 THUAE 5 AHARL, I P 5 531 12 W
e, Moifis s Bt ARG =S W vk A
HATPED VIR 73 F AW 205 i B S0 = 2 Wiy
I RT 2R3,

1 PEDVERZBLS R INAE

PED V& TR #E R el IR 55 8, i 25 2
DRI 49 AN 70 1 B Ll IE BERN A, HL AT B e
P, AL 428 033 nt'l 5 —ANME T
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4ik(cap), 3" —Ppoly(A) . 5% K AEHH %
X296 bp, HEF—465-98 ntlfIFT FIF5. 1
MNMUUAUGH RGBT i Kozak/ 77
(GUUCAUGQC). 3 ERiPE X 334 nt, A
S IL(GGAAGAGC) A KR ST P51, G
Fpoly(A) LiFI73 nthh. HAREENA LR
/TS TFIRA B HE(ORFS), 43 5l 4 i 4l 45 1) 4
F(FRENAS, DMEEAE. B & AIMAZ
K5 FIN)3M RS R B (R 2 R E
Pol(1a/1b)FIORF3E [1), L R 4L L i HE51 i
J¥ 41 5'- Pol(1a/1b)-S-ORF3-E-M-N-3', HEA14E P
FEIN 2 IR AEAT RN B e ) S 2 S R 0
DRI o 4 R DRI A 14 2/3, B2 T BEHEOR Fla
FIORF1b, —# Z [H4746 nti) )¢5, HE4
AW BIFII(UUUAAAC)RMEZ 26 1), REAERZHE
MRBEAT R R () 152, AT LR UEP o 1 DR (1) 1 ff B 1.
P FEHRER 5 SR 2 [A] [FIORF3, gahd—AN A 40
Dhte B BA Z 801, AR SR B, 3
KANFIFFIA R,

1.1 SARASE G I aesd i SEHITH1 3834 &
FERR AR, A 105 BER T3 1 1) 41 58k B 1,
B 27-29 N LE IR AT p, ) L A e bR
BEARARL, AN 2 Coiig 3 34N 45 Kt BIVR i) b
TS AL A3l 2 4 ) SRR R 22 R i 4 o
SERIR. T R (KR, PEDVASRER
HA IR 75— FER D) RIS 1MIS2 5, (H &
R 5 L A e PR o3 25 S B 1 OR ST I R, i mT B
HPEDV SHEE AR AS1(HE 1-7894 2 Fe i) Al
S2(55790-1 3831 & I )2/~ 45 f k). S1X 47
TERAMFMN, G651 FA R EMZAES, i
FHURICILR R FGUR =4, T T8 2 N 8
(RS2 WA 355 B 55 1 - 4l L g pi s, AR A
S AR B, SR R R v 4 i ot 454
355 B B K SRR AL K B K X, 6 EANS
SR EEH. AR A SR A
FPUAA TR AR S T 41 R T K 7 &5
G ARG G, TR BRI R . San
J 2 T2 AR 455 IF A 20 mE e N DA AR A A
W 5 A ORI T AT AR, &t
PED VAT 20 1 (1 B ZHE BT, Chang 5
PETGEV SER WP FIRAL X PG R, VD%
JE TPEDV SHEEK— PR ERAL X (5499-638(
FILR); Cruz25 R HVERARBINUIKE, % T
PEDV SH I —MEHURAL(EE 1 368-1 374 7
ZHEIR); Sun®E R4 6KPEDV SHE 14
SRR U M A PEDV S13E KR 1k

AT B A 5

B 7 s et T
PED# W7 49 #F 52,
£ EALRH XK
Ea K meh s
FAHF R F
YW k6 AT
%, RT-PCR. RT-
LAMP. RFLP.
ELISAfo % %% &
Wik S ARk ok A0,
12 4 ) ik 0 4
T B A
e o
HiF—F AR,
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JRERHATVRIE, JH45 & IR, et
HRIER A (748-7550 Z LR A 764-7T 11 A IEIR),
h A H IR B e T BE L BRI,
K (aminopeptidase N, APN)/Z e PRI 75 H i G
AR, & T T BERIR I B IR A ek 8 W 2 i v
(transmissible gastroenteritis virus, TGEV). At
W EF229E A et RvE 25 55 2 LA %% B i 1
SR b 40 H sk e 52 A2 PEDV SER (156
249-52947 24 FERR X 45 U] ik p APNAH Jitd 52 44 11—
AR [ 4 £ X IR,

WA SHEL PR T 52 PED VAN [l 43 B Bk 2 7] )
WL B RS parkEBILEL T 454
[ 73 BIRR I SFE IR 1651 bp KL /B, 45 3
TR AL 7E88.7%-96.7% 2 [8]. AT 5%
R, BPED VIS LT, HTSHE A Ptk
PUNHE P R, AT 58K (9 B )
R 2 HTS & A PR, i HPED VIS
H5TGEV SE A M AR FAL, &R
AR XN, g LA IS B 1Ak SR
PED VI 7 V5 (1 G L 424t T 44l
1.2 ORF3A B ZORF3% & 7 k45 ORF3IEA
gt A 6 M His HAT 223802244 2 JL R 1Y)
kgt A, JLThRe H Al 1>, CAIORF3 4
AFLEIN AT AR X, AN AR X AT 2-T ML TR
k. B 2R I6E I, ORF3 (™= WX £E R b
PR 7 A 1 2 52 R U R A TR I, AR, %
RAMRIE, BRI ARIMEIRIEN . &
AW N, ORF3 5 #8E /)11 5. SongZs!™
I 3ok ) B A R E S BEAKORF3 7 41 EAT LA,
RINZE 1L B9 5 I SR 1T SRR 1R,
T SR AT AR Ay 5 58 N A RN 59 4k 1) — A T
PN DRk, RO AS O R F3 3 [ (1) 2 5,
PED VR TIRAT W AW, [ 120 AR Ay ik 55
BERR S S W T ik AR O T M.

1.3 MA B AME & 7y e 45 M MIEIR 4 K681 bp,
Gnfith 12264 S SE TR AL I (1 25 40 B 11, %K IR
FEARTE. WML R )7 91 L oy BT R BH, C V777
FIBrl/8TR T IR 7 FIAN A 1/ A% R 1) 22 5.
e 7 43 B ARLIB/03 (ML R P 51 5 HoAth
DN I AR A M 75 53 BRI [ 5 3 16 96 % LA
P9 Chen5"20064E 43 2 IGKKPED V2 [H] /)
MIE KA FF IR [F) 5 0 98.8%-100%, 152 %
BRAC [R5 1 497.2%-99.4%, LiZs! %) 3% 5 4 g
i DX 73 25 A EE R MO DA A R AT LR, [R5
4196.1%-100%. FanZ!"20114E Il 44 43 25 1)
TREPEDV Z [AIMZE P [R5 14 24 99.4%-99.9%, H.
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5 e R 2 [ BRI 00 R, DA RS R A,
MEE DRl BE AR ST, 3 A DR I MIKE B8] A JEfilh 1Y)
PED VSl 5 1L £ VL B8 | Al

MU R 4 ) PO MBS 11 995 B L1 1) 41 2k R
HZE A AT AR, 2 — P s R .
TEAMAAFAE I AT, HIMER A (1 5 v B P A g
HOR G E. A, MR (I REA S AL
Ao T EP, MM (7] LUAE S PED VIE A
TR A IE TR,
1.4 NA B ANE G 7 46452 PEDVINEE K &
FELRSF, CVTTTRIBrI/87HIAN 43 B MRNFE R 571
A2 BREE I 22 5, LIB/O3KE 55 oAt #E Rk A7)
PRI E95% LA L. NIK [k B AL I A 5
W, R BRNASG O FE POk EEAE, H
N FI/EPED VIS5 8 A b T v Ee ol e K, 7
JEGL I A0 T REAF R K R IA. SR YPEDV
(3, 1A P R BE = AR PIN R 1 R AT AR,
B LR FINZE (5K 2 2 PED V2 I B R B 1R 4
(11 I8 FH 5.

2 PEDIZHfiIZA

1 T PED I A RER A5 FE AR AL 5 T GERL A #
1B, RIEPEDFIHIL 5 BT S B0 = 2 . i i
YL BRI AR ARG .
PN AR ZEH O T PED VHL R sl H BTk 148
I, X LT A8 BEXTPE DAY AERG B2 IR, (HIX
S R R 8 26t BFEITY. B4 TR 1
K, PCRFIELISAZH A TV FH 2IPED2 Wi
AR

2.1 PCRH# R Ishikawa25P 4 SHE A 5 41 14
T XAy E854 bp HEI N BERIS I, 1l
M7 T2 PED VIR T-PCR%. Kubota2s
1 Tun g 2554 DM R FINGRE R Sk 0 J5 [R] 2 57 7
RT-PCRFIKKIMPEDYV, 7648 i P e
MEIPEDV WAL 4 100TCID 50/mL. 7E5;
O, T TGEVHIPEDVIH —IERT-PCRiZ W
J7v, WA H 10 TCID 50/m LA TGE VAN
PEDV™Y, Kim%5 ik 3r 7 % 5 TGEVHIPEDV
(1) % H 5L AR T-PCRIE, 7738 FH T A DI AR /K
ThRRE 52 (I ALER, LAIEAT 2 AT VR RN IR, 45 L 2
IR HR R R A5 SongZE P N T )
ZWIPEDV. TGEVHIUE S IRIE B 1 2 5 5 5%
PCR(Multi-RT PCR), k55 305 25 11 M5 V5 i
JEU A SR AR AL T R SRR, R X SE T
KHPED V¥ SE I 2 5 B PCR, KA 41 N
PEDV [F35 S 3 AT 758 &, Lee 7y
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() — Sk 2 ERT-PCRELA, AP X 5148l
PEDV. Ben Salem#5:P¥3 37 ()% # 8 ART-PCR
¥, AR 100TCID 50/mLITGEV. 10TCID
50/mLf{PRVAI27.2 mg/mLIJPEDV RNA, A%
JW 2 BRI SR AL T — bR BUK RS W T
. LA ERT-PCRIFVEII AL, HPEDV ) SE 5 %
Fr et 7 B 7, AR T RT-PCRFGEAE
FPCRAY, H#Z LA R T#AE, FTLhZy
TEAMETAEHE 2 KRR HET N .

2.2 RT-LAMP# R RT-LAMP/% DIRT 4 JEAili ) 24
I AR B, Z 5 AR I A
AT B SR (KR A% R 34 I Y. Ren5 ™4k
AL FRT-LAMP 75 35 BE RE I AR A I PEDV,
Y HEX P TGEV. PRV. PRRSV IS I IE R
5, ILRT-PCRHGZA I ELISA J5 74 51 Ay UK.

2.3 ELISAZ ik FI S5 W PR SG (ELIS A B
A BRI, ST R L3 R A, ARV
Z PR 2 WA Tz . T PEDV
(AR AP RE FR48 K RIS, IR 4 T LU LA
JEREMELISA. KnuchelZ52 LU % [IPEDV S
HEAMNE PR, @57 TR WPED VAR
ELISA, JF R BIS-ELISAM A4k, 48 i&Ye)q
BRI AU AS DU H A% AR W PED VLAR. OhEs 4
SL IR EZELTS A7 VAT 484N 437 1)1 02443
i BEAT AN, 45 5 T AR IR (SN) I A & %N
84.2%, HAXELISAJ7 % H A7 L SNy i U 1
FESEPE. Hou S5 e KT B o R IA I F AN
AL IIELISATT L, 57 2 RIS 43 i)
4198.7%K1198.0%, X 88447 Ifi R A A BEA T K il
LI SN & %0 88.3%, NPEDV P ARK I 42
LT F B Rodak % “F HHPEDV MEE [ 1) H1 5e
BEPUAREE N, T BUBPE SR 4 S v 10 S G BELT
ELISAZWi 75, SozziG ] LA v B Hi Ak
SR T AR S ELIS AT ¥, SR AR
W) 4% 1) B AT oy IR IR AT 36 (AR AR S 0640 1F
FTPEDVEL, I 5RT-PCR T VEBAT ELAER, 4551
A BRI AR O, W PEDV AT F
SR T — PG 0 57k Ren 5 2N A8 KA
PP R IA MR 1 24k ST o e Ad BE K A, ol A%
PIME 110 2 e BE AR, S 28 et il o3 4, 1l
P BT AR AT DA [7] i ¢ 9 53 12 G 1 4 i r Al
HHPEDV, 1 HH U LK [RHEELISATT %,
ANEHTGEV. AIBV. PRRSV. CSFV }XPRVZ%
SN RS DL ERFSY O 87 T PEDV ALk
(A OGELIS AR J7 3%, 5 H §r = A v AR 1
A ELISATR A& v H, W5 SR ELISARY I 7
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R e BB AR UE VAR T T — 2D

R

2.4 F g BT R ARG S JEHT IR s g
WA G H AR 5 RN o BT R G WL Gkl ok, 2
SE PR S A I AR AL R
M, TR L B AR S R, Ol H TR
B PREE Se r HT VR —, R R BRI
3 17 7 T S B K ) s 0 R . i
Sic. IR Rk 4 4 5K 1R 2 11 A(staphylococal
protein A, SPA)EAT ARG Ar1c J51E IR - Ao,
KR TR RIEIPEDV M A HUE I [ HI
HUSPAZ HUILTE QLR IR LT HE 2 M, 23 A Rk
LRI, SR T — R PED VLI i 4
fF sz bk at. SELISATVEMEL, — % BA
FHAT () R ABORE . 5557 540 I AT AR (R RS ) 5 2R
R, PR TE R 5 896%, HPEDV [ HT A
DR T PR W77, S A4k
DR LTS H 8 A 3 AN 7 LR R 1 A3 %
W%, HERAERIR, AHELTIMEARNG, Fif
FITIEAEHE Y, FE R T NS R 9 A L 1)
JS I 5.

2.5 RFLPZ i Song ! il RFLP(R HI ML)
B FEZ AR ) B T TPED VI 4 i
59 FFPRDRI3MIML T 73 B FEAK I ORF3, K i
N 41 i (DR 13 # AKORF3 - S AEHind T F X Ao
T PR B U007 a5 A 2 A T AR Ak, %A R 2
S, 0T IX 4 PED VI LIS B bR AT EF 554k, JR
HHFPED VIES AT 240 7E. Lee 5 il
1L ART-PCROAJERERFLPH A HT T 138k 46
[E] 73 B R R AR T-vac L C VT TTIFINER [ LA,
RIMF AT SR S WK A{EASpLE 1 « Hga
[ FiMspR9 1 BRGIVERG VAL S 22 5. XINFEP
HEATRFLP A M7 S Rk DX 88 1 R R 25 A
(¥ — P 05

3 &8

PRI R A 102 W 2 A 20045 92 99 (1) At
BEAAT, fEPEDS W7 TR A U TR KT
W, CaA BB Z ME AN H TPEDR 2
Wr, HoPELISAMIRT-PCRYZ S H RTWFST ) & A,
ELISAVEA . DLl RS kst o, (H%
TP 2 B2 2R PCRIZIBTH R RE
s RS, (RS2 AER B I HIZ), ANE T I
IRHES. BBk, R O A B & RO VE AT IR
F, AT e I T T ISR N . 55—
i, BiEPED VAR AM IR, A K 45

miZA2E

PED# % W7 75 ik
HEF, 55T REA
AL R, TR
WA e
# 7 ik kot AR
HATH W, AT
PED#) By 4%.
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FR ) M B R B
KE % SWoH
(RFLP): —#t X %~
AR R AKX
PSR & &
W R MR
EESA YL 34
w4 PR e ) by Bl
HATEEY, KRG *
B3 04 = My AT
S, I T AR
3 X kA s A
MER W B A,
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Abstract

Rotavirus is an important gastrointestinal patho-
gen which can cause severe diarrhea in young
animals and infants. Although rotavirus infec-
tions are usually latent, large-scale outbreak
may occur if environmental factors change or
the immune defense of hosts decreases. As rota-
virus is a pathogen of zoonotic diseases, studies
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on rotavirus infections are of great importance
in public health and clinical application. This
article provides an overview of the progress in
research on viral pathogen, clinical manifesta-
tions, as well as drug and vaccine research, with
an aim to provide a reference for the prevention
and treatment of rotavirus infections.

© 2013 Baishideng. All rights reserved.
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Abstract

Porcine parvovirus, classified in the genus Parvo-
virus of the family Parvoviridae, is a major cause
of reproductive failure in gilts and skin inflam-
mation and inflammatory diarrhea in piglets. The
disease caused by porcine parvovirus varies in
clinical manifestations and pathological charac-
teristics. In recent years, mixed infection by PPV
and other viruses is common, and PPV is one of
pathogens that cause many disease syndromes. In
this paper, we review the pathogenic mechanisms
of PPV and preventive and control strategies for
the disease caused by PPV.
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Abstract

Diarrhea is a common intestinal disease with high
morbidity and mortality, seriously affecting the
growth performance and survival of piglets. Due
to the restricted use of antibiotics, new feed ad-
ditives or drugs have been paid more and more
attention. This article reviews the use of nano-
zinc oxide and montmorillonite as anti-diarrhea
agents in piglets.

© 2013 Baishideng. All rights reserved.

Key Words: Nano-oxide materials; Diarrhea; Piglet;
Zinc oxide; Montmorillonite

Yang Q, Ren XF. Use of nano-oxide materials as anti-
diarrhea agents in piglets. Shijie Huaren Xiaohua Zazhi

K

TR

Baishideng® WCJD | www.wjgnet.com

2013; 21(1): 71-74

ik 4

RIS R A5 5 L6 — A it g g%, T3
VLT TR W S RO Ol LR
Fa ik, Tk 80 bR AR A % 5] IR,
549 4 A ) 5, 25 2 AR AL B) E AL A
X IR RPREAFEREDCETATRIE
RN M Y RS

© 2013FRIXTBaishidengFia.
FHEIR: DIRARL BRIE; 479; EAEE FIRA

725, ERE. RS RES BRI SoNA. IR
MNBIEAYE 2013; 21(1): 71-74
http://www.wjgnet.com/1009-3079/21/71.asp

03I

1735 M5 & H AT RS AR08 A 7 v — R L
2RI, PR30 kgbh N AT AE A 4R T 1 R
RA[T546.5%, JET-H10.3%, &7 K FERMGET:
S AP RS 3 R fE FARK, R RS
SGBAFIEE A R ALK, 5w )
HAFHEIK, FLEIET, A3 274 MY & s
HAEKEEANR, %)) PR 51RETS R
TR AT 2%, R FLg DR mT 23 DAy ek G 1 s A gk
GRS, b R g vk VS 5 B I R )
G E S =07 T b R e N e B
IR G PR NS - R B AR AN L WA A SR
WL R i A PN M SRR g . RS 1k
BUR IR R oA, 3 i B W T D RE 3R L. Tkl
TR NPT AE 2R B VA B RS I T A i,
PR 2 K &5 R SR E e AT 2
PEV B B BT P AR 2k R AR ),
H2s 5 BO0M A8 A7 55 v G 58, TR A
AP R, B AT R AP IRS .
DAL, el s b By v A AR S . SR 4
A TR R R B &S

5 i R M Ty ).

n¥E %4

15 55 875 & H
LA — A iE
gk, BREAZ
AR F
k. kA L
Ak E AR B AR
IRAR KR
ik, 1 F Ak
¥R B R E AT
AIEEL. A4
BT Rk
AL AL SR Fo
BT AT
B MLIE a8 KA,
I 5FIZ IR 0 B s
H—R &L

W@ 7% A
FHEE, HIK, B
ZXBRFAS
F1

2013-01-08 | Volume 21 | Issuel |



72

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

R ) OBEAYE 20131888 %215 15

WAL A 0%

[ & AT A
A5 BRI
BAR B R T 0%
B3t B A AR
HRBEN, F
FE 4 K B VA
Bk F e w2
PSR R 2R Rk
MZ B R E.

(49

TEE
Jaishideng®

1 KRS EPIAR
1.1 S5 BER BRI AEKM LTI
R, BT HUERE AL Bk 2 B, B R H
T HAR G BT 0 B 1 1, A6 B b I g A7 M1
Y5 R A EEAE . W AT s H R s N
A HOE L, WD IS AR iR n 2 B
AT AL EE(3 000 mg/kg)T, A LLA Rl
TFIEIRTS, SCEAF s AP T AED . R R W BERE
TREF /N R 58 Bk, LN REBH K E
HUE FE WL, TR 973 i A8 LRk s in A B
SATHEN NG R EE . DB . B
FGE T v PR e o8 vk T LU 1, T G R B e
AR AR BE I 6 i 475 i 1 A P TR R K P v
TR e, SESRBLAHR RPN S. ERR
BERIANTEREAEMRN ARIER [ 7K P98 21 40 A [A]
“F(stem cell factor, SCF)FIZRIE, M SEMNE
RN A0 i 1 g2 R A i RORE T, W AR B
JE LSR5 W 5 R A OGRS, B T HUBifE
AN, e e Ay (e B A B NG hrelinff)
£ B SR A, AT B TR A KU
HT, 75 FLAERHR A 7 o s n 24 3K (1)
FURE BN % 3 ) I HOR, A = B H AR A
AT R T BEUR R IR 9 1T HL I 38 PR 575 e 1) )
JBLEEE RS B 2 52 e HG A Bl o0 3R A
We, SEUI . BRBOB AN T, 52 S ) A R
e BEIE A] DL R AR TE B S ER S
SRR AR R KRR T R, AR
PSR 2 PN v e U N RS R Y e s St ke i
e, WIS BAALAR N TEASALRL. PRt K3 H]
R R s LR R 1 L BB R AL
i 2T AEI S dah, EHUEEAS S B,
B TR e RS 23 B it S AT HEME 2 P55, 32 B
PRBETG Y, B e £ 7 BN A e,
1.2 R BACH AT LIS & 04 5 A
1.2.1 g R BACAR Ak QKRG T201H:
ZB0FEACE W1, T AR AR 16 4 2 Ak 2
TR, RS UGB B 2 A, HRT/ES)Y)
AP A SR N R LD K SRR
PRI A EE, H AR A kL 2H 1 1) 3 €0 8 Tl
YA AR, AR T-1-100 nm 57 5 = 2h RE RS 41
THL™ i, HAT— AR ekt v fe, A
FEEER BN, RGeS R 7 L)
R UL B A KA TR A 11— S8 B 261 gk
S BT A B ) R, LA BRI I
HTRRES TR BRI S AR
FEp S OTER Y/ TONIIE | S5 G 2 i SN 55 ) o8 L SN ¢
PEV FHLPE. Wb . BE R A E SRR

WCJD | www.wjgnet.com

BT 9K BELE R TR, IR S, o)
Ab, DK B IN AL 22T, fe S 2R
MU AR A A OB (L4 4 B P IR BLAD), oK
AT AR . R EEARAE, [ A LA A AR
FEMEAL b 22

1.2.2 2k BACHE W BB AR A Dyl 73 260
R TR AR TSRS N 7L TP SR A K =t
SR I K AR 1) RS R 2 v T
BB EAEE SR A gk E B, LBtk
BRSO P B8 e, AR oK A B T AR
TR AR Wil A8 R AR 375 mg/kg
() “EBEERE” (7 95%IM Al KA A EE ) e B 2 18
re A IR LG R BARA T A 1 I TS 26, i HLAE H
BT, B LG DA AT A8 IS S FR bR 52 m]
R m8E3 000 mg/kg!"”. 1145 HAR 3 1300 mg/kg
(10 A0 K AR B T B8 i A4 I b ) S e Bk AR
TgMULJH E A 20 & Jd i B2 T (M T) I 5 1,
AT 3 1) S e 1851 78 400 me/k gk
AL, FLPT IS 2R T Dk B4 5 i v
PR R, i TR AR B
B e AR TR FH, R IR B A m I A AT
RSP R B B ARDRRAS IR, BRACRR R AT .
FHY TR NPT R IR EER, B
B HE AR IR KA, B YaiE dR
ARSI DS N7, [t AT R oK SR A B
G P T, B8 58 PO 8 8 11 S B R

2 R BESENREPIINE

2.1 BB a4 SEMNAE — P IRARTE I |
A RZ R R IR Eh A o, BAT R L WA
PEL filARYE, A7 F AN AT e SRR, LAY
AR\ IR J2 5 ek A DY T2 28 B B 1) 2
DRGSR, S B KRR AR YL L5,
S ) BE TG K N 450.096 nm, 7843 KAL I EREE
WK S5 A ARE K20-3015. S liAr H RT7EIlG IR b
B )2 R8I T RS A AL oz, SR
R P20, BT S A A R [ e
BH 25 7~ A8 48 SRR M AR 8 o 1) 3 FH A oA
]z VEE2 R R SN AR A .
B M ILE R AR A E R E L, AT T
TARHIRE  IRTT AP RIS R A AR A5

2.2 FRBRATHIME AR HEAEERA
A2, S A G TR BB AR, BT 3L
HAT ARG FNAN I ) PR A 0 AT R 0 L 5
W B 0 B 25— A 48k B g, ] s R R B 9 A
NIRRT R AL E R,
EEE SUBVRI AP IEC SN 7Bk L ARSI MR R

2013-01-08 | Volume 21 | Issuel |



75, F. JEREYIMRESBIE S0PaN A

73

f1E PP, s R g KA AR B 5 22 A, SE
PUBPERE I IG5 gk SR A — Rl L
HLA BUREYS R b 25 76 F B RS 7). i
T K 52 A bl 3 52 A B A S K B T
FRURISE IR B 77, WF 55 36 B b 2K 52 it A 9 97 47
WS A7 2 B 3 12, A A P T AR
AR, PR INAL kS
it A0 X A7 3 VS A AR U 6 7 R R, B )
FE AR A Y, ZE67 A7 ERURD 50 7 4
MG S AR R, BT BAE RS THE 2
DR I D AL SRR, 4 U 2 I
PUIEVE R T hF, Ak 52 WA 5 R G A1 0 I
5 A R R 94.1%,

FH T 5% A L AT R 4 B R A 2 R
ARk, SR Wi AT I AE R BRI HI 29 oy
(BB L R i RVA YT 25 SR MAT 1 o Ak, ml il
HPNATE) 2 AR T M. Rk
S PRI 3 25 W (R B0y SR P28, S5 A
TN RA A EE-Z A R A Y(ZnO-MMT),
XMZnO-MMT ] LUK S AL BF A AN B S AT
2 TR), [ IS 3 ] gl o S A B TR A 280 558 M A 1) 3R
T2 A4 ERR R 3 050055750 mg/kgl)
ZnO-MMTLERR F A8 A KPR fE . A )i i
V5, 5 7 5 A S B DA KBRS i P )
T AR, JERCR A S T N2 000 mg/kgl14,
W, X PR BE I Zn O-MM THE F: Wi 4758 A
ABEARAIE AR 1) A2 KB 0] DAY D R85 75 e,

T 4K S A AT = O B A . XS LR
3 A 2 2, PRI S RO AR AR A,
H A HE AR AN, T R AR B R AE S 1A
AT ER R, R RN S A KA )Y
g2 gy K B2 A R S A A R T R, AT
PABRAMBCE G BRI L, X5 & A KA ek
VEF . 9l K S it A 3 mT 5 {6 M 97 P 1 4% f 3ok
Hh, R PR 3 P 25T A, TR EE T4,
P40 g B, IO A BT A R R s A
Wi 1 3 HRVE S A A

3 &L

it AT B it 22 4 g PR B AR 7 R AN i 1
9RO HUE FONRIAWIRAN, &7 bl 2505k
B DL B B 3% RO i 24 P 458 il RO 52 315G
TE.H, SRR A WAL Joik B R Ok
RPUVEFR R T|EIRMM —ADEETT . RERN
KA 7 O BT 5 N T8 AL T H1 406y
B, AE i T HARr AL 22 AN B i s T
Eﬁ?ﬁ%*ﬂﬂ%%%*%ﬁ%%%ﬁ%ﬁ

TR

Baishideng® WCJD | www.wjgnet.com

SCATLAGTIRYS « (e Esh A /NS,
S ] b A T g, AT
PRb NSARRE, PR/ ol A B A
AR )2 N RS

4 ZEIW

1 SAER. (FREIEERNLGERE. &8l 2012: (1):
50-51

2 Shankar AH, Prasad AS. Zinc and immune function:

the biological basis of altered resistance to infection.
Am [ Clin Nutr 1998; 68: 4475-463S [PMID: 9701160]

3 Hahn JD, Baker DH. Growth and plasma zinc re-
sponses of young pigs fed pharmacologic levels of
zinc. ] Anim Sci 1993; 71: 3020-3024 [PMID: 8270523]

4 Hill GM, Mahan DC, Carter SD, Cromwell GL,
Ewan RC, Harrold RL, Lewis AJ, Miller PS, Shurson
GC, Veum TL. Effect of pharmacological concentra-
tions of zinc oxide with or without the inclusion of
an antibacterial agent on nursery pig performance.
J Anim Sci 2001; 79: 934-941 [PMID: 11325200]

5 OuD, LiD, Cao Y, Li X, Yin J, Qiao S, Wu G.
Dietary supplementation with zinc oxide de-
creases expression of the stem cell factor in the
small intestine of weanling pigs. | Nutr Biochem
2007; 18: 820-826 [PMID: 17475461 DOI: 10.1016/
jjnutbio.2006.12.022]

6 Molist F, Hermes RG, de Segura AG, Martin-Orte
SM, Gasa J, Manzanilla EG, Pérez JF. Effect and
interaction between wheat bran and zinc oxide on
productive performance and intestinal health in
post-weaning piglets. Br | Nutr 2011; 105: 1592-1600
[PMID: 21477404 DOI: 10.1017 /50007114510004575]

7 Li X, Yin J, Li D, Chen X, Zang ], Zhou X. Dietary
supplementation with zinc oxide increases Igf-I and
Igf-I receptor gene expression in the small intestine
of weanling piglets. | Nutr 2006; 136: 1786-1791
[PMID: 16772438]

8 Katouli M, Melin L, Jensen-Waern M, Wallgren P,
Mollby R. The effect of zinc oxide supplementation
on the stability of the intestinal flora with special
reference to composition of coliforms in weaned
pigs. ] Appl Microbiol 1999; 87: 564-573 [PMID:
10583685 DOI: 10.1046/j.1365-2672.1999.00853.x]

9 Owusu-Asiedu A, Nyachoti CM, Marquardt RR.
Response of early-weaned pigs to an enterotoxi-
genic Escherichia coli (K88) challenge when fed
diets containing spray-dried porcine plasma or pea
protein isolate plus egg yolk antibody, zinc oxide,
fumaric acid, or antibiotic. | Anim Sci 2003; 81:
1790-1798 [PMID: 12854816]

10 Yin], Li X, Li D, Yue T, Fang Q, Ni J, Zhou X, Wu G.
Dietary supplementation with zinc oxide stimulates
ghrelin secretion from the stomach of young pigs.
] Nutr Biochem 2009; 20: 783-790 [PMID: 18926680
DOI: 10.1016/j.jnutbio.2008.07.007]

11 Augspurger NR, Spencer JD, Webel DM, Baker DH.
Pharmacological zinc levels reduce the phosphorus-
releasing efficacy of phytase in young pigs and chick-
ens. ] Anim Sci 2004; 82: 1732-1739 [PMID: 15217001]

12 EfEE, B, SogE, 50, il e, wEn]
FEF5IL, TN R SERCA B AR T8 A
FEIERERIRER. LS A= 2007; (9): 7-9

13 W, (M. IR s E e TS R
M. PY)11ERSE 2000; 19: 30-31

14 EERLL, wBA, BESE 58 FARIR AR S
TSR S AR Y. U & 2005; (8): 42-84

mi:A2E

5 &AL A R
R4 2, PG A
FRFARWHE
%R, mTHAA
Ik 25 M Fe R ¥
ERCX R WIS
I % 09 R b
Fo B BT A
A1, 7T B 5 AR
HALHE N EH
HE. FRE A
WAL AW E
*, 2 Zdd Ry
Ao s B Fp iE 56 IR
o A2 B 8 97 LB
B4,

2013-01-08 | Volume 21 | Issuel |



74 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFEA KA  2013E1H8H  £215 F1H
W @ 1534 15 FEWENN, FENRLE, 1ROCHA, REE, s, Bt Sk 28 Joshi GV, Patel HA, Kevadiya BD, Bajaj HC.

A, EhB
F AT
BEH @R,
AR A B
. REGHY
RABRRAE
H—EE L.

(49

a3

A AR B 65 K E G B M RERIF 7Y . LB IR Montmorillonite intercalated with vitamin B1 as
2006; 18: 306-308 drug carrier. Appl Clay Sci 2009; 45: 248-253 [DOI:
16 LER, F2R FZE, SRy, Fil gk 10.1016/j.clay.2009.06.001]
It sE NI oK E BRI, T E EAE 29 Fatimah 1, Wang SB, Wulandari D. ZnO/montmo-
2005; 41: 25-26 rillonite for photocatalytic and photochemical deg-
17 TR, BE=9%, 2R8I SREs RS ) X radation of methylene blue. Appl Clay Sci 2011; 53:
G A P IERRI 52N, R5E STAE 2003; (7): 8-9 553-560 [DOI: 10.1016/j.clay.2011.05.001]
18 B, AGRE, ISR, SREE. NAEEEWN % 30 Khaorapapong N, Khumchoo N, Ogawa M.
PR AR A B, T SR 2005; 25: 201203 Preparation of zinc oxide-montmorillonite hy-
19 MR, SRZEE, BRI, FERRE, B, T, Ak brids. Mater Lett 2011; 65: 657-660 [DOI: 10.1016/
SEACERWr I FE A R AMERE NG TS 3052, i R j.matlet.2010.11.052]
#12008; (1): 18-21 31 HuC, Song]J, You Z, Luan Z, Li W. Zinc oxide-
20 ZE BRI S A e IR . 3 2011; (4): 1821 montmorillonite hybrid influences diarrhea, in-
21  HanYS, Lee SH, Choi KH, Park I. Preparation and testinal mucosal integrity, and digestive enzyme
characterization of chitosan-clay nanocomposites activity in weaned pigs. Biol Trace Elem Res 2012;
with antimicrobial activity. ] Phys Chem Solids 2010; 149: 190-196 [PMID: 22539019 DOI: 10.1007/
71: 464-467 [DOI: 10.1016/j.jpcs.2009.12.012] 512011-012-9422-9]
22 FEiE, HonE, BRsIR, R0, sl Bekk, R 32 SEMlA, XN, TG, U7, IR, Sl Rk
ANFIZK AN AT Ty 5 A P RE S K S A NSRBI T Y. S R
B Akl Tl 2008; (1): 36-37 2003; 34: 620-622
23 BHCHE, BACE, N AR, #ELL Jok=iaiG 33 Shi YH, Xu ZR, Feng JL, Xia MS, Hu CH. Effects of
TN BRI LS. FHMEREER 2006; 27: modified montmorillonite nanocomposite on grow-
79,11 ing/finishing pigs during aflatoxicosis. Asian-Aust |
24 EEFEIL, WAE, BREESE, TET, PR ARRSERA Anim Sci 2005; 18: 1305-1309
(EFLIF R B UL EOIAY. FTRI%CMEE 34 Shi YH, Xu ZR, Feng JL, Wang CZ. Efficacy of mod-
2009; 30: 44 ified montmorillonite nanocomposite to reduce the
25  Aguzzi C, Cerezo P, Viseras C, Caramella C. Use toxicity of aflatoxin in broiler chicks. Anim Feed Sci
of clays as drug delivery systems: possibilities Tech 2006; 129: 138-148 [DOI: 10.1016/j.anifeedsci.2
and limitations. Appl Clay Sci 2007; 36: 22-36 [DOL: 005.12.006]
10.1016/j.clay.2006.06.015] 35  Shi YH, Xu ZR, Wang CZ, Sun Y. Efficacy of two
26 Zheng JP, Luan L, Wang HY, Xi LF, Yao KD. Study different types of montmorillonite to reduce the
on ibuprofen/montmorillonite intercalation com- toxicity of aflatoxin in pigs. New Zeal | Agr Res 2007;
posites as drug release system. Appl Clay Sci 2007; 50: 473-478 [DOI: 10.1080,/00288230709510315]
36: 297-301 [DOI: 10.1016/j.clay.2007.01.012] 36  Shi YH, Xu ZR, Sun Y, Wang CZ, Feng JL. Effects of
27 HEE, M, R, KA, B, TE, HRE two different types of montmorillonite on growth per-
Bl 5-pURMANE / K S SRRl 6 Mo kR formance and serum profiles of broiler chicks during
AL AL Z%E 2012; 20: 60-63 aflatoxicosis. Turk | Vet Anim Sci 2009; 33: 15-20

wE FEZ W EDEA

ISSN 1009-3079 (print) ISSN 2219-2859 (online) DOI: 10.11569 20134k A Y Baishideng it 47

° ‘IﬁE‘ o

FPOBBRLMAEHREA (ERTMBAE 2L (HEXMK))
%8 % 0.873

AFRR b EREOE 45 $2012-12-07 1 AR R BT (R b 45 D ZEIL R & A6, (b
RS RER & (0 R)Y Gt iom, 20114 (T B T 27 22 s (RSO Y 845 IR 6 979k, 5 Rl
T0.873, L5 VP A1 988.548, 3 AL Jit R EZES2F AT 8 1AL BE307 . 28 1AL, 43 Tl J 1998 v [EI RHE;
WP (P ERHBAE SCEE IR T EB 1167 BB 15607 B 1847, Hifbfahs: RI4EFEHr0.219, 1h513R0.89, 5
MTIE619F], 5K +8.84, BUBEI T2 144.57, #1512 114.7, iR SCHR 758, SCHRIE H #%60.94, HiX 5370 %L
26, P A4, JEE8 30 H0.45, WAME SCE0.71.

it LI ARIEFR A VR K AT KPP BUERE, (A S w40 (o)) TRl “hE R
Btz )7 (h E RS SR ). ARIE20 114 B o W B 18 S0 5 5 1 ScsdiE ) (CSTPCD 2011) 4t
g, (MR B EIE GO ) IR0 “ HRh EAHZERT” Y.

Baishideng® WCJD | www.wjgnet.com 2013-01-08 | Volume 21 | Issuel |



WREAFILELC

wcjd@wijgnet.com

RN BITE 2013F188H; 21(1): 75-81
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

L #k 458 REVIEW

HIK M EER R

E &, Xkt

ERK, KA, b RIFEHKXFHES ZERELAF 2L
LA RIET 150000

1e& TR A AERAB TR, XKIBEHR.

BIRMEE: KB, 2R, EEED, 150000, RGTEBIVED
FANXREE148S, BITVEERASZNES _EBRR.
liubingrong@medmail.com.cn

E313: 0451 — 86605980

RS EEE: 2012-11-19 {BOBHA: 2012-12-18

BEHE: 2012-12-20 A& HBREE: 2013-01-08

Recent progress in treatment
of achalasia

Shuang Wang, Bing-Rong Liu

Shuang Wang, Bing-Rong Liu, Department of Gastroen-
terology, the Second Affiliated Hospital of Harbin Medical
University, Harbin 150000, Heilongjiang Province, China
Correspondence to: Bing-Rong Liu, Professor & Chief
Physician, Department of Gastroenterology, the Second Affil-
iated Hospital of Harbin Medical University, Harbin 150000,
Heilongjiang Province, China. liubingrong@medmail.com.cn
Received: 2012-11-19 Revised: 2012-12-18

Accepted: 2012-12-20 Published online: 2013-01-08

Abstract

Achalasia is a rare primary esophageal motility
disorder characterized by impaired relaxation
of the lower esophageal sphincter, absent or
decreased esophageal peristaltic waves and syn-
chronous contractions. As the exact pathogen-
esis of the disease remains unclear, treatment
options focus on the alleviation of the functional
obstruction caused by lower esophageal sphinc-
ter and prevention of gastroesophageal reflux
disease at the same time. Treatment modalities
include pharmacological therapy, interventional
therapy, surgical treatment and spinal rotation
massage. This article reviews the latest progress
in treatment of achalasia, with particular empha-
sis on the evolution of main treatments which
include endoscopic pneumatic dilation, Heller
myotomy and per-oral endoscopic myotomy
(POEM).

© 2013 Baishideng. All rights reserved.

Key Words: Achalasia; Treatment; Heller myotomy;
Per-oral endoscopic myotomy; Endoscopic pneu-
matic dilation
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A, HelletlLYJTFAR K& 2 OB R ILTIITF AR (per-
oral endoscopic myotomy, POEM)[1Jiff Ji&.

1 2Yp8Ts

L1 2R &Mias7 Hl, 50 VRMMSHERIIR YT
R, DIRAPIRIT AR DL ] Ko G20 1K 1L
9T J7 by s 2. W 25 A FE A Tl
T FEL BT A7) 45 i e 2R, i R 2 o 1
A 2838 ) (neurotransmitter, NO){FLESHA 5l
LYOL: 46 3 1 OEL i 75110 k410 045 25 1 P, AN T
FILESHR!". WAl 2535 BEBRRLES K ), 1H
T RO, ERBCRA I, A R R N ATE R AR
(RIS SKIRTART AR P 2K fir )21, 34007 i T
iy 245, Bt 29903697 320 ANGeIN 32 A GG T
1) 2 Ok B B AR D Aff o ¥R 7 AT i R
sl

1.2 W4T A AA4F 1 4 % i 4 (endoscopic botuli-
num toxin injection, EBTJ) ™ #& {5, W] LESTESS
PIEEAT B B 2 — R 2 ia T AZY A B A
7 % (botulin toxin type A , BTAYH 1877 511
Rt gk, HANFI AT EKISNAP25 %> 1, FH
T O HE 60 %) R T8, A T BEL BT JIFL sk e ot 22 SR,
FRARLES R, 783 WIS KEB T I R AT 2%
A%, HRI7 56 moWNAT B S50% 1 B E 2 R,
SRIIN B G TT A0 i ) EIHATEBTIS,
PAF N K7 R 1T 1560%-85%"%. A ik
BT ARAITHILL, EBTHATT ZEHAR, RS
U1 9 o, EBTIS A2y sk R &5 &R I7
(AT R A S BB Sk AR IR . XEBTY
SN B PR DR R A 5 ) B BT AR B B E . &
HERERILES D AN I IE LB 150%". i
JW 9, A RIS AR BRI >180 mmH g3 7l 7
T EBTHATT MIAERZE M <6 mo'™. #F7THk H
BTAR] LA In] J FEUL A A3 mzs oy 55, LR B
W PR A S 224 SRR, R AR, K

WCJD | www.wjgnet.com

SREBTI S WSR2 F0E, 8 TAR
WY ALK, B2 EBTHRIT %4, #
PRI, AT, & BRI YT BCT RIS, H AT
EBTHATY 2 &4 A AT 7™ A7 11 18
FORE, IR AR R Ry

2 TNETS

2.1 A% TF A& 7Kk R(endoscopic pneumatic
dilation, EPD) H i, EPD#IA A & IRT7 51112kt
SIE AT A AR T AT O AP LR R 7R
B ORFr R e B G 0L, T8 B8 IR
W AHE, AFIWLETYEREZE, T FFACLES s 4.
JE R MEPDAJSLES/E J1<10-15 mmHgh, i
PR G B2 AR JFLESH J7>20
mmHg/, # T 45% 1) 8 T E TR TT5L EPD
B (0 F RAE AL, R AER<1%-3%.
e 727 | e U= V€| QU (IS = s [P
S T3 BRI TR St G 1 B P X n] RS T I
s et bR o v B RE AR, A I 3 B I
TR AR ) T g A SR O MK I I [ 42 4
KIVIFEE A7 K, Fi4b, >65% 1) i 4EEPD
T 5 g AL PR IS LESH: 77 °49.66 mmHg
I, B B I I GERDER, Joh s
Jed W) EPDIAR ) I AR AEED W, FE RS
FRAT RS S0 B T L R A e R A,
EPDAJG SEH HE NT5%-90%, HIREPDA
J& 10EEAT B0 h40%-60%", WIFFE 7R e HHE T
EPD, Wi KW 2% =90%. [F]If, EPDA
JE B RS F AR B AR, B
W BE N, SRR S, E10-20% F T, R
JE A 90% e E AT, MAE>50% (1) 8 A
F30%( B T E IR, EPDINL AL
ITEEAE . BB RJGHE2RNIEH TAE,
TG IR B R AR, AT LA AR AT A e
WA IARIEAT, TR HEACE. H i, EPD2
LR INIRTT BT RS RE I F 27 L —.
2.2 Fabtk B ¥4 )3 £ %677 (temporary self-
expanding metallic stents therapy, TSMST) TSMST
TR A RE R R VAT Y. SR B A3
7 AW, )8 S AAELESAC R R TT, R
A JIELESHINAH IR e = iR, LASILES
& RS SEPDALL, &xJESZ 2 sk
W B S A, ATLESHINLET 4 5 ok 4514
R, HRJEIEIRE/N, PRI @ SO 2R ok
A LA B 1A R AR 97 850 B AR 1) 82 R 2R 0,
TSMSTH) T E I RIE AT LA F AL,
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IR 5 A UEENHREE 77
i SR e, R AE AR R6.0% . MLy L. RS KR, HORER<2%, miaiHd

7.0%- 6.0%5%42.9% . HF5T B85 EH7 K30
mm SR EH 4255020 mmEk25 mmif HY™
& @SB, N EAR 30 mmi B4R
YHATTSMSTIG 105 LA E (116 PR 2 A 22 588 vk
83.3% I TR TTSMSTHI 2, BF 5%
BT BT R S I A LU S, LA LA
Bhk.

3 FRET

3.1 HellerAldn 7+ K

3.1.1 M=% HellerMlbn I K(laparoscopic Heller
myotomy, LHM): 19134, Heller 5 sG2 H W H &
DI ARBIT B 1R SehE. 20 LTIk
Ji, Hellet/JLY) At T i sl 4%, R Al
) 8 i B3 el IR s B0 4. | T aliHeller NLUTIT
ARG R R A28, b O, B ndt
St H T, M BiHeler LY TF AR I 5
HIAE T3 A (dor anterior fundoplication))ii
LR GERE [ bR a7 7 X7 LHMIE &
B, Horpitgide0s HASM 52 FA M B &%
SATEPDEUR BATEBTIAYT R 3%, 13t
FTLHMIJG, SEMR P 13 BRI . A2
2 V)W I e A, AR TR, KT
V)BT YEL 1 em, 715 0% B HTBERK
AEMZ, SR)5 LAHook JJHERE IR TENL, 70 A filZh
RIS DITFERTENL. IR BEAE BET T B
21°45-7 cm, BLTHMZI2 em. 7656 I TENLDIIT
IR A AT R ALE AT B T B AR, LHMAE
BHEM51F e, AT Bt kg, B
B ) AR AT AT FGEI K B by i ot
BRI, JE— D INDITPRE S 2 42 1. Rk, LHM
B B BENLDIIT 0 KBS, iR D or B JRHT B A,
B R R LY T I &, PREFILDIIT b T,
M TR LT IF b 2 2R (48 522 LHM A ik
90%/1) & H A3 BEIR M SGES. 4S5, AT it
80% 17 55 3 VA 4 R R sl R RE IR Y, 104E )5,
T =02 — I EE HE R, LHMK
N T IREE WA, 8 T Hisff, X7 [ m] &
HORJFGERDI A AE. BIAE B D or 5 Ji 47 &
R, RJGGERDI¥IR LA H10%-30%"". K]
GERDW K JE N A, Barrett' st i, L2
™. ZEATHeNer LI FF AN 12 72147 35 R0
ELAM T, 3.04% (1) i3 R J o By . IR,
LHMIf D or & &4 & R A5 GERDH K LA
ST R ) B LHM A 1) 9 &R A 45

(49

TR

Baishideng® WCJD | www.wjgnet.com

HRZHOFRAE AT AEAR T AL FE™. B ARL HM
IDor B EHr & AR AR, B A, 1
FEZ R P U R R 27 H i,
LHM D or B 47 & AR B A A 2 D81 2K ith 27
SE ) —Ekinyr ™.

3.1.2 22 A% THellertig - K ae 4L T
H J& 7 & K (peroral endoscopic Heller myotomy
plus endoscopic fundoplication, PEHMEF): 2010
4E, Perretta®5 X ARG BEI T N B FHeller LY
TEAR, WL H S L R RN &, VTR
WUZ, WUREJEAT 8T BT &R, RJSLESH:
TR FE50%, T BAE AL EARHY 5, £ N
FRHEE. NEL T BRI & AR EGERDIIAYT )
Az —, W TR B U], 7 Hisf, 1558
EMPRB AT 2R G, EKE BER, kR
GEJMHT SRR HE™. Witteman®E 5T ©oR,
WEL T BRI B AR, WA U8 GE (i iR 2
¥, TARIFENARE BHTENY T ARIA
J7. Ak, PEHMEF it 20t — 20 ) i PRAJT 5T LA
7€ Hellm RS 24

3.1.3 AR A B 09 AL LBy I R (robotically
assisted laparoscopic Heller myotomy, RALHM):
PEI, HLAS N EESMRRE— D 3 T LHM™Y. [
MIHLER NG, LHMIRVR 2 BRI 205068, =4k
RS AT E, 35 3 FE R85, 88 5 T S kN
252005 4R ST ANR ALHM -5 LHM A7 4 [fl
(A ek, {12 RALHM A LI SRR A h 28 L
AR, BRI, AR 25 ] JT(Hook JT)REH T
LHMJA, W3 )2 A0 0 i 22 50 3 e o
BRRALHMAH I RAE ) R A A ELHMAIE, {H
N as R - G E A RSO R R N R &S]
W 2= 55 I FRALHM TR 28 B0, How
FH 52 PR .

3.1.4 Z% HellerAL3n - K(transcervical heller
myotomy, THM): 20104, Spauns""E+ 355
L5 BONH 7k B T AT X 86306 T T THML
HOEE M YISO, TR A AT R
KA ST SUEAE, 1 ) I T R A AT A
I RE B 5 BE R ILDIIT. THMAE —A>/N HIE 82
HYURTE D BATHRAE, BT T I FIph 2, HAR
Je JEE P 2. SLHMA G, THMR R,
TRAE A T BAR AL SCHE S5 b, mT e g/ Bt
FORFARM L. AL giE@eA L, THMA
w2 H AT THMAR T 5 R 5 B B

3.2 29 A4 T 3R L A R(per-oral endoscop-

# % B N
sF 30 kL R
AW EEETT
FRMT #Fmik
BB AR, 4
NN &y
AL T X
LR S
WAL E T4 R
53, POEM#
BF 70 3K 3% 3
%, FHAT A X
POEM 5 Jf f2 4%
HelleriLyy 7+ K49
X+ Ho AR A8
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AXEETHN
K Fb LR g 0 R AT
R ME, 646R
PS4 T A R
P B 84 & FF 37 49
PR S N
TEITRTAE
YRR, MER
HellerMl3n Fr R 5
POEM:% 77, F H.
s T & A s T
F X ST, %
A & 37N
B i AR

(49

TEE
Jaishideng®

ic myotomy, POEM) i Jl], POEMAf A 5512k 5th
GUEM A BEF AT, LAILAI P 5N R Ry A
EH S0 ] Py 15 2R, Rieder® I LL T
LHMiiij 5 5 POEMIif 5 GEIIREZ I, 455 Wow
HEAT 4 R WD IT (0 38 R JS LES B INAA 3, $i
LESIHI#ER 7 SCRE T ek HAENUZ. TPOEMIT
HEAHMWET VI EE N ENZE LGEINE
REYE, (R 53 HIENUZ. BB BAMEMY,
TE BB R RE2 s T I AT R TR LD F R, 3k A
X8 rBh T 1] IR H s A 453403, HisHia] RE2 Pt
T RAR BB Rk PO EM AT LAIk b A I (A1
LESHA i s Hisff 145345 Jr 3 S GER DA & .
POEMII i Z 280l : 14, {EEREGEIZ 14 cmit,
DI & RIMENE, e — N IIELI2 em KR
TEH. ARG, MR T A E SRR T ZR AR
(endoscopic sub-mucosal dissection, ESD)F A
SEFIIER EREIE, WIS GEY, BAT N H 413 cm
Ab. R 2 B TE ) 8 B 2 B S 2
FEFGIETT B3R 203 emAd, BIKZ7EGET L5710
e TR AT B E RN VI IF, 2 GEJIL i
292 cmb e IR TENLZ I VIITE, 5 Ja N il
e AT 11, POEMIE FH i 52 T A K
ZHBL VR M TEIE (1) i, A5 ) STEPDARIK

LHM R # POEM T A R d Y, JLR}E
BN K STHIBET | K st S (£ B 5 T Tk Al
i, CTIZTHSERIAT— M) i) B 552 %182
RBL TR GERE (R i E S i, CTR )
A WA, F AT IR DA S I
W, D e L. POEMA
R G ) A2 B RS K ARG
Jib, HOR AR m, (HANTR BEINTE AR, i 4 KA
i A Ep AT POEM A I & i H5 M, 1R
S, B R, S A B AN TR AR
RV, ¥ A ety il vk, B F AR 78
Inoue?s™ von RentelnZ 1 Zhou2s 34T (1)
POEMiAYTHY, WA HEIM I ARER A, HAM
ST 2. POEMUL BRI IF GEILL IR 84
INF GEJIH i 25 4T T8k 2 #ILUITT (4R 1E, PR,
I 2 AL T AP IR Tp ILD) I K BE 22 58
LI IFEY, POEM A 240 A5 A0 45 F R
YR TA) A, AT %6 5239 min'™; wf DALY IT 6
KRS [P SMRFE AR D) I (0 5 KK B A8
em'™ T LAIPOEM ¥ 3% F 5 B4 KLY T i
[R5 ) B BE ] RS ZZRE I . BV K ILPOEM
RIGH20%1) £ & HILGERDEEAR, [ H i
THEAMHIF Y KR, 25 BTk, POEMAE R
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— PP R T3, R G AR, EHA
BET, B3/, RGP 2D, JET R LHM
I I HoaT gk b B2 R GERDIM R 4. BT
POEMX ARFESDHEAIKF-Z Kk, HRrfe ot
O I JR R /. R A N B S T4 R g 4l 24,
POEM ] 8 B R 897 DE T RSt R 1) A by 2,

4 PDEEBISE

i 3SR 1012 Wi A TR 1] 2 st G (1) 76 1)
X R IR, AL ST IS, IR
KA KL, FEAEC6-T6L [0, JLLAT2, T3, T4
BT IA Sk WOR P T R AL R IE, B A
)L, AR Bk Bl R AT Sl 22 1) Ak Bl R, A
R A A 2208 2007 (T4, M 22 i 51 146 2901
(93 28 R A RS

5 4518

LTRSS AE VR AR IR IT, M ANTA
7, FARIGTT L BRIk, 0T I7 e
B, BUREIWER, HAr RN T 29 8% &
ANBET 52 F- AR A EHAFR I . TSMST.
PEHMEF. RALHM. THM M H ¥4 97751
IR A A FiE— B0, B E 20
197 77 X HEPD. LHMAIPOEMT-R. EPDIIL
MR TISERAE, B, /N, S22k
W52 TAFE, GERDR A AR, HAEATM R 5
P2 )R AT DAEA TR, {H R EPD ™ H K I &
R AL, RAEE<1%-3%. BARLHMZ L&
BEPD Y, AR 5 FLAEAR 43 UR LI
figvk. SEPDAHEL, LHM D or'E 41 & A
PR, ARG TR, RJEGERDK AR
B, K10%-30%, 1HH AR JEREIRZE MR IN TR 8,
& HRTVAIT DT R SR AE (K 4 bsER. POEM
YE—Mogitasy i, RIAREIT e 5
LHMAH L, POEMIE - ABER), St b, KRG
PRSI AV, BT 3K, TE™ H I ROhE, R
JEGERD &R &K, POEMIL ] LU AEPDA
AN R B AN AT s T 2 LI & A SR E
TPOEMHE AR B8, oz W7 8 88 A,
TSR 8L R o6 EE BT ST A RERf 2 JLAE IR T
BET ) S (R A EE AT AT, POEM
HEBCIRTT U VRN TEE M S AR E.
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Abstract

Perianorectal abscess is a frequently encountered
clinical condition. The main treatment is surgery.
A staged procedure, consisting of simple inci-
sion/drainage and second-stage surgery when
fistula-in-ano is formed, is often used in the past.
Staged surgery has obvious disadvantages be-
cause patients have to undergo two operations
and have a heavy economic burden. Thread-
drawing therapy has been introduced in China
since 1950s. The mechanisms behind therapeu-
tic effects of thread-drawing therapy include
chronic cutting action, foreign body stimulation,
drainage, and marking. There are three types
of thread-drawing therapy available: cutting
thread-drawing therapy, loose thread-drawing
drainage, and thread-drawing therapy com-
bined with other therapies. The key points of the
application of thread-drawing therapy include:
accurate identification and management of inter-
nal opening (infected anal gland), understand-
ing of the indications of cutting thread-drawing

WCJD | www.wjgnet.com

therapy and loose thread-drawing drainage, and
the tightness of the thread. Compared to staged
surgery, thread-drawing therapy can greatly
reduce the occurrence of anal fistula and protect
anal function.

© 2013 Baishideng. All rights reserved.
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Abstract

AIM: To investigate the effects of treatment with
loureirin A/B on rat hepatic stellate cells (HSCs)
in vitro.

METHODS: HSC-T6 cells were cultured in 96-well
plates for 24 h and then incubated with different
concentrations of loureirin A/B for 48 h. MTT
assay was used to assess the proliferation of
HSCs. The contents of hyaluronic acid, laminin
and collagen type IV in culture supernatants
were measured by radioimmunoassay. The
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mRNA expression of blood vessel endothelium
(VEGFys) and histoplasma tissue inhibitory fac-
tor (HIF-1) was detected by real-time fluores-
cence quantitative PCR.

RESULTS: The half maximal inhibitory con-
centrations (ICs)) of loureirin A/B were 0.3 and
0.1 pg/uL, respectively. Treatment with loureirin
A/ B significantly inhibited HSC proliferation, the
secretion of hyaluronic acid, laminin and collagen
type IV (31.1 + 4.32 vs 43.05 + 4.96, 441.28 + 25.38
vs 302.98 + 29.59, 17.96 + 3.00 vs 25.23 + 4.96, all
P < 0.05), and the mRNA expression of VEGF,
and HIF-1. The effects of loureirin B were stron-
ger than those of loureirin A.

CONCLUSION: Treatment with loureirin A/B
could significantly inhibit the proliferation of
HSCs, the secretion of hyaluronic acid, laminin
and collagen type IV, and the mRNA expression
of VEGF,¢; and HIF-1, and the effects of loureirin
B were stronger than those of loureirin A.

© 2013 Baishideng. All rights reserved.

Key Words: Hepatic stellate cells; Extracellular ma-
trix; Loureirin; VEGF,¢;; HIF-1
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LR HSCH4ph) 53 1 A dn K A/BHY IR E 3
B ¥, B A EAIC% 403 pg/ul, £
£ ZBHICs,% 40.1 pg/ul; 5 E5 5 R La4g
W, BT HA. LN, [V-C4& & Bk
(31.10£4.32 vs 43.05+4.96, 441.28 +25.38 vs
302.984+29.59, 17.96+3.00 vs 25.23+4.96, 34
P<0.05); VEGF#=HIF-1 2" 9] 2 %1%, H
Jofn F B K A K.

28 K FA/BI THHHSCHIGIE, £
KA K ZBH R, EE T FHAHSCF
HA. LN, IV-CEZVEGF,,#"HIF-1 mRNA#j
Fik, Kt EBE K EAT AR L.
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JH 47 YEA ot A 2Ug Ve e ) B & e
SR A S I A, AR 40 B (hepatic stellate
cell, HSC)¥fi1b ¢ 70 (5038 42 JHF 27 44k (1)
A, WEACHSCIGSE . 4T A% . Wi PR,
IFre e S 40 A S BT (extracellular matrix,
ECM)ZRAE T Disscli] B, 532 4015 N
T FLIOCH, (52 P F 38 n, 4 i 7 7R b st
TSR I, HSCifik [R] A1 A7 11 P Rz 4 i
(endothelial cell, EC)JE A FIHT A= ML B B2 1F
Je& Pk T 1 24 Al 18] 5t 3 v e 5 H 10 98 LR AR,
T JF 2T 4 A g5 B AR B ek 5 A Y, R
50t 3 W i s 0o A AR S 5 3 1) ST AL
A8 BT AIE T VR . A S A5 e SR Al L,
T B 5 AL 5 v 2 . v 2 R A) I 3 A/B
MHSCAA 7k, AL rp I R AR 7
(blood vessel endothelium, VEGF ) FIE A 5 S
[X]-¥-(histoplasma tissue inhibitory factor, HIF-1)
mRNAIE K50, W) ER0 e 1o 25 41 4
FRIATLHL.

1 #RASE
1.1 A4 HSC-T6 41 s R 1+ [ RF2% e E A 40
M. J I 25 A/B R 240 25 ) IR, TP 2 0 R
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JERCHE O R BTG A A E T 5 56 E Gibeo
AN TR R-BERE R 0.25% R L B
W HBioind A w5 DU AL A M (MTT)
T 1 sigma 2w (FHHTIC 0.5 % 0 A7 il £L 98 5
(0.22 pm)idyEJ5, -20 CHtf7# H); SW-CI-2Fkx
WAL TAE & (RIS i e 25 ) ), 1808
BB (Olympus, BX60); 2% [ Thermo Scientific
Forma series I[7KECO, 5750 ; MABFER4]
RANFRIGAA & (5041 2Y).  Fermentas K1622
Wik A F) & . 2X Taqg PCR Mastermix; SYBR
Greenll (Z4M). WIEHE . DNAZ T hrifE
Marker, TBEGZH .

1.2 7%

1.2.1 MTT 0 . fe Z *FHSCH 5869 %5 7f: (1)
SHM 5T 5 40 B AR G, SERIBRON3T C
KAk, B0 000 r/min, 5 min, #2% L
TG, TN T 10% /N MLiE FIDMEM = Hi 1 77
W, BA25 em™ 5577, 37 °C, 50 mL/L CO,
R IR A GRSk B N HI, R H . Y
Y i S T S B FR T 80%-90% )5, 0.25% i 2K
B AL Z30 s, AARRE TR, QMTTLE (G248
HSC HJ¥45H: 8905 2 DR —R, #ik T
SRR IHS CH 7 10% /N LE FIDMEM
e B R R VT B 1 X 1040 i v, 2Rk T-96 4L
B, BEFL100 pL. K5 HFRIHSCor A34L: 25 %)
FEZE . 4 Boe f L I L CHE A o5 4 i
5, 2901 WAl ST miEe gl &
T37 C. WIFNREE . 50 mL/L CO% 5540 M 15
7%, 24 WG B AR BE I 299)(150.5+ 0.4, 0.2,
0.1. 0.05. 0.025 pg/uL, 6 MWL) IMANZY
WA IR AL, SRS T AL, 48 hffd
FLIN0.5%MTTIAE 320 uL, 4k4E05 4 hjg 75 L
i, BRI (DM S0)150 uLEiE4l
JL P 45 8, TR w8 5% 10 minfiE, HAXH3h
AR AE490 nmif K Ak b £ 70 5 34 FLA AR, DU
FFI 5 S ALAHECP 5L 12 (E) = O JRAL
A oo~ TEHFLA 4oo/ KT FEFLA 45 X 100% . ML 2541 %]
A A K s,

1.2.2 Real-time PCR: (1) RNAFRIE: K415
A K IA I HS C-T6 FH L 2 X 10741 J B i, £
FiF6fLAR, L2 mL. K FRMHSCAr A 24
IEH AL, 299114, 24 hm 1E% %40
NFETRWL, 29T TN e L3R A/BI RS 7%
%200 uL, 29WLRE T 2 AN0.3 pg/ul.
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baxicl Frnis)
TENRA 100 pLI%FEE, 24 hiGHDAIBAE100 ul
MiRA 100 pL 1 x 107 mLBIBERABIE, 24 hGHOAEFFE100 L
EPEEH 100 pL 1 x 107 mLABIRERBIE, 24 hENANISREBRE(1/25; 1/100; 1/500)EPEEFEFFE100 pL
ZWPTFIZERIIZERA) 100 b 1 x 10*7Y mLADEERDIE, 24 WEIIESAERELIMEAGR0.5, 0.4, 0.2, 0.1, 0.05.
0.025 pg/uL, 6 PAYLSRE)HNUEFFE100 L
ZWPTIZE(RINZEB) 100 L 1 x 10> mLABRERDIE, 24 hGISNERE L INEBEUSFFE100 ul
BENER S|¥RE5l BNBE(C) F¥HKEbp)
RS E(GAPDH)  F: 5'-CTCCCATTCCTCCACCTTTG-3' 59 110
R: 3'-ATGAGGTCCACCACCCTGTT-5'
VEGF 45 F: 5'—~CCGCAGACGTGTAAATGTTCC-3' 62 207
R: 3'-GACGGTGACGATGGTGGTGT-5'
HIF-1 F: 5'—~CAGTTACAGGATTCCAGCAGAC-3' 63 152
R: 3-TACTTGGGTAGAAGGTGGAGAT-5'

T #FBAO0.1 pg/ul. SR ®SA T AL, 4
i35 7748 hJm, HU 3 REAL800, i Fe A I 44
fi E3EHHA. LN, IV-Ci& &, #4 B
2%, PBSYEM 5, 4% 40 M 3 R 41 RN A3 HUR
FIE U IR BUSRNA, A% R 2R (1 43 B A0
SEMRNAVKREFILERE, -80 CIRAT &, (2) b
DNA(cDNA) & il BU pg M RNAMH T I 5%,
MAA 20 puL: HAERNA 3 oligo(dt)18 primer
1. DEPC-treat water 8. 5 X Reaction Buffer 4 .
Ribolock RNase inhibitor 1. 10Mm dNTP Mix
2. RevertAid M-MuLv Reverse transcriptase 1
uL. N A 42 °C 60 min, 72 “C 5 min; (3)514)
KSR I DNABETH MPCR M. 514
FIBLASTH A JEAT 1F S i S I 04 e Pk i el v 55
RAVED B AR MRS A MR A F G u(R2). RV
%20 pL: 2XTaq PCR Master mix 5 pL, . F
W54 1 uL, B DNA 2.0 uL, ddH,0 1 pL. [
PEXT I Th IR cDNAHIdAH,O 2 nLAREE. Y
A 94 "CHIAZETES min, 94 “CAETE30 s, NS
(GAPDH)59 ‘C. VEGF, 62 ‘C. HIF-1 63 ‘Cil
k30 s, 72 CHEAT30 s, 407K, 72 C )5 4Eff13
min, -4 C{A7. BPCRI N =45 uL 5 iR E 2
uLVA) BRE, 75 1.5%BE IR Rl e vk, HLPKAE
I X TBEZZ P dE4T, HLH100 V, I [H]45 min,
HL UK 45 5 FHREIRE A5 0 i R GE431%; (4)Real-
time PCR: H1 4 % (1) 2 ) cDNA SR %1, 1X
107", 1X107, 1X 10786 EERRE G, 22 uLH
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B (1 cDNAIEATRT-PCR 52 3, A6 4 B H (3
DT PR 47 18 200 2% R SRR DR I 7 B R — B, v
I 2 T VA HEAT M A2 B R I SYBR“Premix
Ex Taq™ I&AFIEL, 7E2 KLightCycler®480%¢
JaE T ARG FHHTRLI, RV AARINR: S g
BE5 uL, b MEESIY&0.75 pL, BADNANR
2.0 uL, ddH,0 1.5 pL, R MNARFIR10 pL. =V 4
fF: 95 “CTAEYES min, 95 ‘CAEME10 s, ¥ 63 C
IBk20's, 72 CHEMH30 s, #EFR40IK, 72 °C Ji LEfif
3 min. V56 JE AR B AR T 26 0 BT PC R )
(RS2, JFHILight Cycler PCRAY M BT 22 B4
B, Dk B A 1) S ACIE I B (CE) T AR A
mRNAFE DUECH & B AMFEA I CHE th H 4R
DRURIE S 3L R vk s, BIACH(H (3L R = Ct(H 1)
FEPRN-Ct(& FKFE ), AACH H FER) = ACt(H
(125 ST )-ACUBRAEAE). FF i H IR DR R AR G %
DL R 2 eSS UL CH, 2™, THE A
Y U VEGF (s FTHIF-1 [ mRNA 1A 7K T,
it FE A K Hmean+ SDE R, K
FSPSS17.04¢ vt 73 B W AF B B 0tz A 56 LL AR,
P<0.05FR R ZRA Gt L.

2 B8
2.1 FfnZEA/BAHSC-TOHL Hh 1C,1E
ToJF T, PG W ISR 25 T A0
T250%, %M EFR A S0%AMER FE, RIJE -4 i
AR A M B L T 50% IR B 6] I PRI B, T

WA # & 5

AN EHBIFMTT
A A F A/
Bt A 2 K 40 e
LR EEIR (Y
% K EA/B
¥ T #pH HSC
(AR &, B b
B EF RS K
FE B ArH 4E A
BEkBEANE,
F,fr ZBATHSCH)
I 5T BE R A 1E
JR BT & Y AL 89
ik iz,
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Ko ZFA/B¥ T
#pHHSC#Y 32 {4
AL i b
Ry
Hey g, BT T
FHSC ¥ VEGF 45
#2HIF-1 mRNA#%
)ik, AR 0EB
w2 R A &
AR, A EAER
THe 5 K 5B R
4 4 ) AT 4 2k
TP o Y
# A ST A ST A
S K.
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bp

300
200
100

VEGF

B SHRRIEENER

1.2 1

1.0 W
O EIEA

0.8 0 ZIMZEB

0.6

0.4

0.2

0.0

VEGF HIF

2 MRA/BXFEIRMIBPVEGFRHIFAISZIA. VEGE:
A NEZ IR HIF: G515 SR

CLH R A5 5 25005 S T RE . B SR
AR, ZHUE A, ] LA ) 1 BH S A o)
29T 32 FE L. S R W e L 3% A/B 35 AT 411
THIHS CIIHEAEL, HEA LT 4H M (1) 52 00, 062
5158 24 4 Ak R 1 v T M v, 1C 5 I3 AH 0.3
pg/pl. JEIMZEBAO0.1 pg/ul, il ZBHHIR R
BRI AW 5.(3R3).

2.2 ZfrF A/BXHSC-T6%m i L& FHA. LN,
IV-Ca= 0 #%ra Julfl 2 A/BALFE 40 M J5 vl AN
FEEEANHIHS Cor WhiZ W BlR 2okt 8 LAV
IR, HoW M 2B R AL T R R A (R 4).
2.3 6% A/B*HSC VEGFAHIF-1 mRNA%
A g ve H1.5% 3 B Bk IS v Kk 40 Bt 25 21
HIPCR™), UUMarker At v W4 FIPCR;™
W) BRI A, STIDNA R B
WA E D). 29T, k2t THE 54l
HSC VEGF }HIF mRNAK LK. 5 1FEH %
ML, Jeif 22 A/BIRECVEGFRIHIF-1/1)2
SUE, TR EBIAIHEISCR B i R AR B, B
4G22 X (P<0.001, [E2).

3 i
“lye” BAAVEM. AFE. b, AT
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EPESLLA AlE HDBIR (%)
0 0.572+0.027 0.0
1/25 0.565 +0.025° 1.2
1/100 0.569 +0.022° 0.5
1/500 0.567 +0.061° 0.8

°P<0.05 vs O(IFEIIRZE).

R, WO RISy PO A A sy
PR B PR OO S A S, A O,
JEILFR A DRI ZE B i 38 B ) 32 E oy,
LEGMAT T LR OIS, A AR
2 Bl B SR AL A WL S HAT W S B i 2T
Ui A ™. i i s e AT RO I 2T 4 1E K
UL R AP AL RE L™, i il 3R BIE RS AR AL
LW 75 3 KK UM 2T YA A — 2 I TR AG
I A PN it 3% AT Sy ek P i e ot 3 V5

(505 BAT— s PR A . (B AL
AW,

HSC2 A28 1) 32 A 40 i, HLlos 2 H-4F
YEAb Az R R rh O B YT RO L )33 A
T R I B AT A R 4 2 28 A 1 42 ) o I
A BT TS A B VR U, ) 5 I A 1 2
ST YEA e X R D). S IHSCE g Pk
JHAA I S IAVEGE . B AL AR R 7By /i
T A AR R 746 2 Fh i PR BT 1, A AT R [ N4
HEELDIR AN I AL A AL A B, FRIHSC RS Ab Bk
PR A T, S 53 Wb 1R R A L A 1)
AR T, RESGE LTI R . AR SL it
MT T I 1L 25 A/B TSR 40 i A K 3
HIHEH], 280 I EA/BL A HHSC H1E A
WAL, o v 32 R S3 ZE B IR A AR L
Jeiln AW, il ZBATHS CHIHMEITT B8 Bl
I ARPUIT £F LAk BT A2

HA ) JFE 40 0 5 BCHS C A2 U 8] J5 490 S 1)
— T, 2y (]S4 ) 1/3), 2 S B
FEELARRE . HIWTE TCE S VI AT LA 1) 58 B e
B, PRCHEAS b S e EE Py O A B 41 4 1 T
A RS2 BRIV -C R ) B JEC R A= 2 sty ]
52 s G B Jg it BRI e, B R i v ] R R
W TR R, AT AR bR 2 —. LN 2
JE RS R ) A M SR T 46 R B 1, AT B s
AUl S ER A MIFHA, IV-C. LN
WA AT WU o R T LT A AR BE IR AL TR
TS W B A — 5 IR 7 50, 2 0 5 JH 2 4
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W R
AP 2h o 3B
H BOR A F b &
DINEAER BaEEE IVEIRRER FUIF 2k 20 49
HIMZRA 2 IMZEB FMZEA 2 IMZEB HIMERA 2 MZEB G B, LA
0 43.05+4.96 43.05+496 441.28+2638  44128+2538 2523+496 2523+4.96 — R 4G 4 # 1 Ao
ICqo 31.10+4.32° 2850+6.01° 302.98+2959° 24353+2230° 17.96+3.00° 13.28+572° HEEL

°P<0.05; °P<0.05 vs O(IEEINIRLAA).

PR SR ARt ARSI 25 W R vk 2%
A/BEJRTHITHIHS CIBIE, 38 rTAS[RIFR B (1) B A
HSCAI I B3 HHA. LN, IV-CIH& &, 7EICs,
AP IR R R B Y, e L 2 B R AR T
Je il ZA.

HFME T4l I, I 28 41 4 4 2% IR 30 s 11
ih, MIE A, B OL, 51 A 20
BT AR RIS S I TR 1 4% 2 B HHITF-1
Kz BL. A F9Y £ WIHIF-1-VEGF{5 5 18 % 5= [
AR (R IE R 2 i BT 2R 13 o BLRI TS, 8
YA L RE P, BRI SE (I Disse I B A L £
ECMUTAR, {EIFAFAH 2154, 5 FHIF-1 =2k,
MVEGFRIEHE N, 75 582k & e ', L
AT BE W HIF-1)3 ) VEGF I 5%, L B
INVEGF mRNAEE MG N, fefSHIF-138 0]
PLEHVEGFSZARFIt-1 15 5%, %52 4k ] 1955
VEGF W2 380N JoHIF-15 3 VEGF#: 5%
TP ) S8 R S T 1 I e g ot A A el
HAER.

TEGRAE LT, 42340 i ] H IR AR VE IR AL,
[FI S ER 2= AR B0, AT 5 R A ] Y, T4
FAEA T REH B L HS CYE 1L, VELIHSC
PLK PN R 40 B A 143 WAV EGF, AT (i 38 i 457
(2%, 43 () VEGFE SRE(EJETE AL IFTHS CHE 4.
JHREA 98 RE A DT (R RE TR, 4 B DL R 4 R ke
AL R B T O R AL BT IR AR AR IX
S35 08T A 07 AR B R B, eV e SR ) A
ZURRAR, SPLMAEHT A 0, AR R B =
T B8 0 (R0 2. v i A S 2 T A O 8 v
TS50 PRI R I8 )7 ¥ . HIF- L AR BT 4
I AR PR 7 1 B A 4 DR T, & R I S AR
RASEPEARHIF 1) K IE W] LUEH S CiG k>, 2F
YA AELE; FWHIHS CIR S A B HE7E AL HS C Y
T2, NMVEGE,HIHIF-1/EHSCH [ %35 Al BE i
I AE BT AR B LR 44k 1 RS AR, AR SE
% R FHRT-PCRETIHS CZM AL HE T f5 VEGF 65
FHIF-1 mRNAZRIL 200, 45 5 WoR 254 b 51
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JEHSCAH i VEGF, (s FTHIF-1 mRNA )14 1]
B, Aok =B A T AR, Ui
HH R IfL 25 A/B AT e I T H S C 135 4k B2 12
ALHSCHT:, N VEGEF,MHIF-17EHSCH [X]
FEIEAAN T M0 5 AR R 21 44k,

Zr BTk, APPSR T Je il 2 A/BX)
HSC4:K:. VEGF,,fTHIF-1 mRNA#A KHSC
A AR B . S5 R R
A/BYJ A HIRHS CIA {8 I BRI 40 i b rh 2F
YA bR & B & i, 0] FIHHSCHVEGF, o5 Al
HIF-1 mRNARZIE, How M 2B A 1 2%
AW P EAEHT AT R b e b s 4 i) 21 4
A Tk Rt A I 3 PR AR D RS I AT kA A K

4 2R
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T4 P, MIP<0.05, ‘P<0.01; 5534 4°P<0.05, 'P<0.01. P{H J& v WA Rk 56 K He BARBCE, WiP<0.01, £ =
4.56 vs X MRA S, AR RINA T 7. RASRHRADECE, SR THE AR S MEERNA B, RAAE
B AMUS. £ N ETRXESE O A7 FoRJGMIERm, -7 REMIMEAR RN, AR AL F R
LR S EXARES. XERF HLEH/min, ¢/(mol/L), p/kPa, V/mL, ¢/°C k. 2 A EE I 2 A, IF
PGB R R pE SR R A T, WA SR T BT N IR R B A 7 K/NT.S em X 4.5 em,
D5 ST FH T JBe 25 A W 6 1E SC P, AN BEA F SRR . (S)&E W JE N B 5, HEETHE G & 52 SCikar, 4255
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Abstract

AIM: To evaluate the effect of three digestive
tract reconstruction procedures on carbohydrate
and lipid metabolism in non-obese patients with
type 2 diabetes mellitus (T2DM).

METHODS: Clinical data for 39 patients who
underwent Billroth [ anastomosis (10 cases),
Billroth [I anastomosis (13 cases) or Roux-en-Y
anastomosis (13 cases) in the Department of
General Surgery, Gansu Provincial People's Hos-
pital from July 2008 to May 2011 were reviewed.
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Clinical outcomes were assessed and compared
between the three groups.

RESULTS: All patients recovered without major
complications. Compared to preoperative lev-
els, postoperative levels of FPG, GHbAlc, TG,
TC and LDL-c decreased by 2.6 mmol/L + 0.7
mmol/L, (2.1+0.7)%, 1.5 mmol/L + 0.5 mmol/L,
0.8 mmol/L £ 0.3 mmol/L, and 1.0 mmol/L +
0.4 mmol/L, respectively, while postoperative
levels of HDL-c, Fins and FC-p increased by 0.3
mmol/L £ 0.07 mmol/L, 6.1 mU/L £ 3.2 mU/L
and 0.28 nmol/L + 0.06 nmol/L. Postoperative
levels of FPG, GHbAIc, TG and LDL-c in pa-
tients undergoing Roux-en-Y anastomosis were
much lower than those in other two groups (all
P < 0.05). Without any drug treatment and spe-
cial diet, Billroth | anastomosis, Billroth I anas-
tomosis and Roux-en-Y anastomosis improved
glycolipid abnormality in 40%, 69.2% and 81.3%
of patients, respectively.

CONCLUSION: All three digestive tract recon-
struction procedures can improve carbohydrate
and lipid metabolism in non-obese T2DM pa-
tients.

© 2013 Baishideng. All rights reserved.

Key Words: Digestive system surgical procedures;
Type 2 diabetes mellitus; Glucose metabolism dis-
orders; Lipid metabolism disorders.
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Il K(13)#2Roux-en-Y K(16):& 57 #9394 & F
A2 IR A W R T, A3 F R T
A REJHE P2 B BE R A 69 16 PR 2& ).

R 3B EFZREH LS EF LA, 38R
KRG RGN I8 A7 S b, BEAL
itk d . BALE B, Hib =6 K LR
&G FH4 % #42.6 mmol/L+0.7 mmol/L.
2.1%%+0.7%-+ 1.5 mmol/L£+0.5 mmol/L.
0.8 mmol/L%+0.3 mmol/L#+1.0 mmol/L+0.4
mmol/L, X EIEEEG. TR E EZf TR
CAR3¥E 24 %) #0.3 mmol/L+0.07 mmol/L.
6.1lmU/L+3.2 mU/L. 0.28 nmol/L%0.06
nmol/L. 328K X 40 M Y4k £ F A %3t 3 & 3L
(P<0.05). 328 AR X 4 19) tb 4%, Roux-en-Y R 2L AR
B ks, B R G, Hb =B Ak
FEERREROHEEIET, 5 A0 m a4 ik
2 FH G FENL(P<0.05). REERERY
My Fak A2 69 2L T Billroth I K. Billroth
I RA=Roux-en-Y K& & & & ¥ f5 7% 09 A &
F o) 4140.0% 69.2%F281.3%.

it A E T E R TR EIEER 2R
o Fr o % B A AR AT, AU % R T A .
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S, XRRIL A “RENRI . EAE SR KA
RIIE B, 78 I PR B FH 98 T A ¥ 77 R 14 ]
I, NATTUE AT AR IR 22 58 35 (1 2 RBP4
[Fi] o} A Al e B, 3 R I A AT B SR
WG IEIT A T H AU, ERRSE W W A
FEARVA T NEREG 2800 R Db 2 B2,
BT 5 BR 5 N IR A Y 22 e, 3R 32 3
AR AR 1 2 R0 JR s KR 3 o . DR, ARSI
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Billroth | Billroth I Roux—en-Y
FHR(2) 457+109 472+11.3 504+6.2
n(%)(E3/3T) 10(6/4) 13(8/5) 16(10/6)
BMI(kg/m?) 273+24 239+4.1 252+3.6
FERR IR () 45+£12 51+09 49+13
SIEN(%)] 4(40) 6(46.2) 8(50.0)
SHSIAEN(%)] 5(50) 6(46.2) 9(56.5)
NEWERBTS
MWBSiznln(%)]  3(30) 2(15.4) 3(18.8)
OBREEIER (%) 5(50) 7(53.8) 8(50.0)
RB=RIN(%)] 2(20) 4(30.8) 5(31.2)

IRBERE, Xt HTr 8t AT 70 b, RT3 AR A AL 8
J7 ARR L2 TR R A3 10 2 L, AU A i
T T S AR A A ) 0 AT AR AL I g 3 A
IRAK .

1 SRIASE

1.1 A4 AT T72008-02/2011-057E H it &
N IR B eie 9 7 M3 (0] o8 R0V AL it
37 C 2RO PR (R AR B JRE R 38 39481, 3l i S
ANIE R R W2 3Z Billroth T R 104, Billroth IT
AR 1341 LRoux-en-Y R 164 1167, Hb &
154, 532440, 3HRFIEEA TR WL L. %
WFFURAF S Befe BEZS A < (1 am e bk, R
I )

12 Fik

1.2.1 N B AR AR A NIEARME: (1)FFA20064F
S [EDE R p 2 (AD A) T2 700 PR 112 Wik
e, A IR =126 g/L(7.0 mmol/L)EEHE R Ik iE
AR+BEHLIIHEF>200 g/L(11.1 mmol/L); (2)4 Wit
(92 08k PRI S HAEARFIAIEEAT WRHAYTT; (3)
S HH [ BE>5.72 mmol/L, H il —#E>1.70 mmol/L.
O TR H <30 kg/m™ EIEES; (5)BE VT 2 /b
12 mo#; (6)IT AT & 456 I R I 7 R0 B
k. HERRbRAE: ()AL, il . B IhRE
AN B AT T T ROBE R O R AS BRI 52 T K
(2)93 17 7 B 40 I I A e 75 2R 22 F RS (3)
IR =30 kg/m IBERE; (4)150H R &
& 5)BEVT T 12 mosk A

1.2.2 RATEE: VRN 5L, 4 R
P NI Dl N N R N A A AR =N
PO T I TG 5, FEREAT O E S T i )
RETT RS . o I 08 TR R R AR B, g 15 R
e R Bt 2l N B S 3=, AEARTTL d
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ARV, . —IOEBEEAN IR 2 BSERR R B B FEIB B RIa 95
| BN
AR A RE
i A i 5 A A

, Z20S [M%E(mmol/L) FELINLTZEB(%) S RERMUL) ZRECAK (nmol/L)
o4 " TRE AR Rei AR T = R RE
Billroth | 25 10 89+13 68+07° 87+11 7.0+07° 153+43 182+50 0.46+0.30 0.69+0.30°

88+1.6 6.2+£09°
91+1.1 58+09°

Billroth Il 48 13
Roux—-en-YZH 16

81+0.9 6.0+06° 13.6+3.6 19.0+6.0° 0.60+0.30 0.83+0.40°
87+1.0 58+0.8° 13.0+34 182+5.2° 0.50+0.34 0.80+0.29°

P<0.05, °P<0.01 vs AAIE; °P<0.05, °P<0.01 vs Roux—en—Y4A.

- Hilm=ts BiEEsEs EBERED =ZEiEEE
ARl p, V=] A&l V=] ARl p, V=] ARl p V=]
Billioth 148 10 25+0.7 1.7+06™ 57+0.6 50+04* 40+05 3.4+0.5b° 1.23+0.50 1.40+0.43"
Billroth Il 28 13 2409 24+09 59+09 46+04° 40+07 3.0x03" 120+046 1.50+0.41°
Roux—en— Y4 16 2.6+09 1.2+05° 59+1.1 45+06° 41+0.7 27+04" 1.30+0.50 1.80+0.36"

°P<0.05, °P<0.01 vs ARFI4E; °P<0.05, %P<0.01 vs Roux—en—Y4H.

DS S 5 2R, 2 I M B 76 76 8.9 mmol/L
PLUF, 24 hjhl i B T10 g ARJG R 25 A4
ZE SR EE T 2y, 252 IR PE>7.0 mmol/Li 2y
TR R IR B AR PR A
SIS HEAE, B0 .

1.2.3 F A% X i BE A N T IFIE
53 78 B4 D) R T T T R B DG 9 AR
AR, (DBillroth T W& AR: i B KH7 U) kR
&, BRE 5 3 4E; (2)Billroth TV &
K Uikt 8 5, 40 ik, KikE
E P Treitz Pl it 2920 cmib i B2 Wt i
Mvp4&; (3)Roux-en-YWJ&A: FETreitz )15 iz it
2910-15 e VI g, 586 0C -+ iR mhk
Uiy, Ak B S ) &, fERR &
45-60 cmAbAT 7 11 - 7 i i W) 5

1.2.4 A 3545 40 0 T AR, AR
PR B s, SRR R, SlC
s H = e R EE R R A R
W BN H AT AR AR

1.2.5 J57 23] W7 ZIE20104E (P [E 284 bR 955 By
BRI EbRE, DO IR OB . R AT
A JE R0 R R S VR R
225805, ()R BARE: FEAE FATAT B0 b4
BRI 0 R, A B <6.5%- Wik ifn 21 2
F1=<7.0 mmol/L. SJH[EEE<4.5 mmol/LFNH i
—H<1.5 mmol/L; (2) & e hnitk: = M MU AR
T FEAGS0% BEAL M L0285 11 F P =1%. e IH [

(49

TR
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1 =4.5 mmol/LFIH JH =§<2.2 mmol/L, mk &b
B AR 2500 F )l — 2 Q) o RhsdtE: 8
IR AR AR AL B A P 50% BRI 4T 2 7 R
Bl <1%- S H [EEE=6.0 mmol/LFNH i — g =
2.2 mmol/L, 5 AT b FH 24 24 ol ) s 4 .
1.2.6 Mz H3RBEHE 5 % i B 3AT 58 3941
BBt s, BE V7R A R H A i) ) S
55K @, BEVTIRIRGG mo. T A H 1) 58 sV 6
&7, BV 5% 13 mo, 5124 mo.

Biit2Ab TR K HISPSS18.048 T H i Ak B %k
Y, 4 Y g 2 Plmean+ SDER 7R, & VE(E LAY
BRI 4y Lo, 341K T BE AR A 56 1)
1, LAP<0.05% 78 % AT GE v 27 i X

2 BR

2.1 R —MH ol 396 #H ARG RAEVIS R
1451 Jl i BEL 1451 R ) 1 o S 0TS 481, BB VAT
JE R R, TP I RE.

2.2 fo ¥ e 5 A 45 R A9 bR =Pk IE E A
ARG A A TRk 208 J g S5 AR AR IR i
NEA AL HE b () 4 SR L W2 RN 3. 5 ALK HT
ARG MR AR LA Gl Bk 20 2k
F . R EE . H i = AR 2 IR A A 3
2R FEP<0.05, R2), miEEREA . R
B 2 R I CIR 35 1 151 (P<0.05, 3R3), 341AR
LN HLE 22 S e vk 27 7 X (P<0.05). 341K
A L, Roux-en-Y ARHAAR G5 MG IMAE . 4

A R b2 A B R
5% B & o E Fo
RE 49 97 2L BEAT I
B, 2 Rom 6
FRETRIF
EZX, BWEA
S i T AR
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. . BM FoH
B 135 BRI TR TTRE(%)

Biloth | 10 1 3 400 6 60.0

Billrothl 13 3 6 692 4 308

Roux-en-Y 16 5 8 81.3 3 18.7

2L . H i = EE AR FE R iR 3 fE 2
TE%, L5 H Al 5 41 4 1) LA 25 AT B i 24 7
(P<0.05).

2.3 REHARARMEEHFEL RiF12 moK A&
o MR AL AN TG ATATT 29036 T 7 AR IR IR 1
1%L 1, Billroth T K. Billroth IT K FIRoux-en-Y
AR £ R TR A R0 4300 R 40.0%

69.2%H181.3%(#£4).

3171E

B 5 AN BT ARG T 2 OB R 99 (1 AN I A i B
TN, 5 23 4 18 T AR IRy 228 B JR 1)
WF9E CLR ok B B i B0 Sk i 25 4, B
¥ T ARG YT RO 2 RO PR3 1) R Th 22 56 1
FARRE R 2 AR PR S, JEEAS T BT AL
U H A7 BAR B Z KA A BB L RS, B
HF 9 30 3 e B B Dy LR iR S, WAk Tl T R A
o S A e Ak 2 R PR s R (KB s S A
J7THIAAT S5 27 k.

Shy TS0 b = e i R g AR Ot R R
2UH R 17 R S L AT ML, A FH I
LT TR Billroth T A, Billroth [T AF1
Roux-en-YA AW TFBL, KRG LT ARHT &
AJE34LEE MRS B2 & .
9. FHECI. Huh =R, SHRE R, K5 R

AR R TR AR O DA R T G TR
$8%(body mass index, BMI)FIA Ji5 [ Wi 2507697
ARk, FEAR G 2AE RV AR, BT AT B e B At
FARART BB B R 250K 350 T, Billroth T ARZH
Billroth IT R4 FIRoux-en-Y AR LA 5 BB e Y
BRI H40.0% 69.2%F181.3%. 45
EAABMIS AR FTAH LA &, FARIGT B IR
o 87 FE T TR A R 50 (0 4 5 44 R B ML
N EEIACPEANK, 1X 90 5KoRr 20T 1
WHRESEU R IR PR bR S e AR TR 7 AR R 7 2
ROBE PRI 45 R L.

AJGBillroth [T RHFIRoux-en-Y AR i
[0 2 JEE I B OB b I 21 2R 1 3 0 B 3 E R K
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AN IR AR AT E T AR AT S i, —
T3 AR AR 2 T AL I Er P 38 5 0 AR i Br, Tl
510 SR P 3 20 A M, A A5 T 0 ) 4 i
[Al 7 g & 2 A2 K A 7~ 1(insulin-like growth fac-
tor, IGF-1)H1B i MLH 32 4F 2 JIK-1(Glucagon like
peptide-1, GLP-1)7r A3 22, TR BERE I & 1,
o B 2 0 5 R ANGLP- 1RG0 T IR
FRHTAR B BOMIEE i 28 B R AR I, etk e i B
21 M P 1 A SR T S Oy
AR AR A e b, A 2 i A
T RS, B KU R R A i
JrH =l SR AR R R A A
WY AR, e LR R g v . R R
I A 2% LB AT LA B DR 1 e e R AT RE N/
o3t S, ARG B A L i R B TE R, X
SO T B U AR R, FEAR R AR, b
PR BN S0 R AR L f i T g
AR T E WA L 1), A A5 1 O ) RE
SR B TR RS B T HUA AL T M HCIR A,
THFE T KEIRNT A8 it #6A %. Billroth |
ARDRFF T AT L A8 i 2R B Th e, AR
TR Er w PR PR R ROR AN . 25 B PTIA,
KT A Bl P S B Al R 5, BATT o A AL
T R B A A R LB, T RE R TR
BT H AR A& BB R A I RS
LA RE, EILTEEE T H I IE WAL A 2y
WD RERI BT, A LA 2 s S8 bl
i S SR AF I AR VR 7 1 T

B, =R A TE FE R AT i AR 2
TR PRI B OB I AR 5w, Frb RABillroth
[T ARMIRoux-en-Y AR HLTIYT RN W 4t 37
FRATTH A 38 T AR BE LG T 2 B PR ) —
A ROTVE. Ba Nz &, di T Bl FARES?
AR AL 2 R0 PR R N UE TS A7 AR I8, 34T
BHAWEFBTBL I, 1% T AL I R S B AR N H
AT,

4  SEXER
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Abstract

Systemic lupus erythematosus (SLE) presenting
with gastrointestinal symptoms is rare, and SLE
with gastrointestinal symptoms as the first man-
ifestation is an even rarer condition. Here we
report a case of SLE with gastrointestinal symp-
toms as the first manifestation in a 28-years-old
woman. She developed abdominal pain, diar-
rhea, nausea and vomiting about a month ago.
An abdominal CT scan demonstrated intestinal
obstruction, ascites and marked edematous
thickening of the bowel wall, which appeared as
“target sign”, “double-track sign” and “comb-
like sign”. Laboratory tests showed that her se-
rum complement levels decreased and that she
was positive for anti-nRNP/Sm antibodies, anti-
Sm antibodies, anti-SS-A antibody, and anti-
nuclear antibodies. Treatmen consisting of high
dose glucocorticoids and cyclophosphamide led
to rapid remission of both digestive tract and

WCJD | www.wjgnet.com

urinary tract symptoms.
© 2013 Baishideng. All rights reserved.
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Symptom; Systemic lupus erythematosus
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R BIR A R B AL R G IRE RV, T VA
HACRIEAR A E R FIGIRE F R VI, IR
BOLEA REIR A B R E I IRAZ Pl IR
VIR AR PG R G BER IR 1), B, &, 28
YR B, Eeb, BEIE” 1 moAANR, M
FRCTH S FHAR L, JLK B4R 2K

¥Ry R ERGE “FeiE” . W
M7 BCRRIE”  REEREIgA, [gGTt
21, AMRC3. C4TF %, 3nRNP/Sm#tik.
SmAAR . FSS-ABR . IR MR, 57
BP BRI RARTREI, BB TRE
B R 08 97 )6 SRt SRR

© 2013FhRiIY/FBaishidengFia.
R THIC RS WRARS FEWR, RERLBRE

PR, B, ERERD, MEE, BINE. UBCRIERNERETIN
AEMLBERB 1A HFRENBIAYE 2013; 21(1): 98-101
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0 31

ARG ML BERHE (systemic lupus erythematosus,
SLE)J& i B & S /v 21, LhG etk 208
S R ILIA IR IR R S5 Al 2. A oy R T
B L, BERNAAAEZ T B S Pk, 7%
RN FEE AT REX R, KRN
B2 R, e, BURIE 1 & Beop i ion
(1) AV A0 AR R R T, o B b th A
[ #8 BH (intestinal pseudo-obstruction, IPO), & /5
T2 I SLEM ™ ¥5 M 10 Zoi o], LA i R =
YT 1) ¥ i A0 R I TS A9 (1) AL, JRE S AN
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TR, 5. CUBCRERNE R TIBV ARSI BIRB 15 99
1 CTEHR Wi £ RE
1% & 7 BESRB 1% B A gk kR
IKAMEE. L SLEVLE 4L &

B 2 IESCTARIEEARKD., LS, HESIBOVEE.
o FARIST, DA RIS B A

1 "B S

1, 28%, B “NEE. KL VS 1 mok T
2011-12-21 A B, 3 AVFL moRi Jo W] W i K 58
KR HERE R AMESN, okt &S, fEAME
Wi eyt . SvEEm R R Ak
s 9, 4T RREVR ST IR ARG AN B B, kit
— ISR BN A B R DLk RS
P REr. BEARASZE . ME IR, MR FREIA
10 kg. BEAT s: BEAT JCSALREIR KA 52, 50 diif
HEIE = FARE, HEE: TR, KiEE: X
TG4 5L

ANBi#r44: T 37.0 ‘C. P 1107%/min. R 207K
/min. BP 120/0 mmHg, K& [E%, &M, &
RS, XAV, SRS AE. O JEE 5,
WG, IR AT LK 212 em T AIEIR. JEINL
B, LR R R AR R, G R B, R R
KK, sRAERALMurphy b)), 28 PEih
PE, B X G S 5 35 ER (117 min).

B S5 2 0 H R (140 29.0 X 10°/L i
LLER 123 /L, IR R R (++), HifiR
Jit: #12.6 mmol/L, JEICT/R: SIS EE RIS
PEAK I 39, >R (EN). EECTAR:
5 = Bl bk S oy S R WL AR S, i W
JE L IR, R R(E12-4).

1494

TR
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3 [EERCTATVINES = XUENAEET).

4 [ESCTARBREMEFTMEFIREGT.

ABEfEz bR A Stk L. K
PRIMLAE. 25 T2 IE WL P . MR IR
ARKANE . PLRAEFRCRFEIRYT. 2011-12-22
AW 24 NI HARREIZL, Wik, 5
I, Ak AR RaE-FA, v s, P
B, NG, LA RO, BT RE,
Bk I, RS ST R, R A R
AR, WX SIS, Ak bR 2 n] Re K,
T2011-12-22 F P N B b EL B s EE
J5 % SR B F R, MR A = R C TR
B R LB S, 2 WA, AR TR
FRUE MR SAT LIRS IRYT .

2011-12-23/29F% B #K5 shRT A lr % 40, 16
SR X it 5 G W) B G e, D A) 3 1 B2 2
bR T AR, 2 IREARE I FE0E M
Rk i A W5, 40 N BERT9.0 X 10°/Li&
Wi ZE3.5X 10°/L, M08 A M 123 g/LiZuiks 4=
84 g/L, Il 2.6 mmol/L, Z#iT+%5.1 mmol/L.
2011-12-30 8 IR AKIH, WG Xk O 4R
WD, RTFAR IR AR 2, IS 15k/dLL | .
2012-01-01 8 TF46 tH IS i ko), J2s5 T 500k
h3-47K%/d. 2012-01-02 8 & IR AL N, AT
M B Ak AR AR e RS, IR,
NIV, A= NE R, OB T %E, A% a1k il Bk,

EARAH LA
Br, B EMRE,
B T T4,
st & 0 g A
Jake ke E AR .

WA # & 5
AL HET S H
B/ N8 D )
&R IR, B
kT ut, AR R
MLACTIE R 4244
B “FAET
“ W EMET R
CRARAE” B, B
RFAT R F A
&, AHKRSLE
T k.
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N L% R <
P (R, 2R
M RERH R 7
Sk 7R OB i PR E
¥k

R . RSATIEHC TR A/ NMaiE s
ik, B ZK3.2 om, § 5K I N L2 Ak
U, NPT TR AS A RERH, S g R
BB R YK, IR IERRM(ES). FiE
AR Ay B s Jek el LAt 4 B PRI T B, ksl
THRFNE I FEERTT, HAT MR A e )
AE M ANATEERT A, 2 HIF R 140 53.56
X 10°/L, 2L 80 g/L. 2012-01-03 L4 &g i
IS I =, M DAz, LT I A H S HE . Ak
PIRE , I THT 2%, AU LR PP IE Oy 1120k
/min, A 2R, I RPRaRss, AR W Y, iR
S5, ATl R A Sk R B Bk, A i Ok
F e EE A MBI B T e, 45 T
W B MR, RIS ATA SR AT &, HER N
PATHIIRER A, SR 4 B LR S HHE AR,
JI NG I B W A, T ARH. 2012-01-02/44H 5%
K2 B, T ThBECIN: IgA 4.56 g/L(0.7-4.0 g/
L). IgG 17.80 g/L(7-16 g/L), IgM 2.14 g/1.(0.4-2.3
g/L), C3 0.47g/L(0.9-1.8 g/L). C4 0.08g/L(0.1-
0.4g/L). CRMNEHIER, ANAKE: HinRNP/Sm
Pk, PiSmbuik. FiSS-APiik. Pk :
160S)#41BHYE, HidsDNAQRIK). ANCAKIEAYE:, 24
hiRE H E 50.642 g(1 500 mLRW). PRk A AAIN
IR S o % A 52 356 R AL T4 B 1) 5
OB, GBS, B R U B A G R R B iR
7 WA Z R AT W LD B, ekl wkGHiB. &
S R S [ X9 Pp 23 19824F [ SLE 43 25 12 Wik
K SLEFI 15 s $a 2 (SLED A2 Wi SLEGE
i), HeFNEHATT. B T 08 R TR BOA
WML 1B YT 1 wk, B IRAIUR SR
U, a2 b, B EBE T3 mo, M AR
DLIH A IE Sl PRIEREIR, #MAEC3 . C4Z TR
1B, 24 higoe B (A e = P E.

2 e

SLERR BRI ST, BIEAME L Rt H
DL 8 R 2 —, 24 8 R A RIS IR BT
I X RS A5 WERAL, AR n H L
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(99 v B 328 2 LR 1 8 I B ) /0 i A R
FECT 2ERMUAE 2, SRR AR B i A 2T 4
M, Lee 525 191 147 i 1) SLE R 3 44 s 2
PP v R S R /s 1 77 R 35 JEL R 0t A ) TRl A K
SRR A0 YR, A T W I R S R
WA %, MSLEA TS SRS, B BLE i
R BPEARANE T BLIPORIEIR. Kim&&PHA K
SLE® IFIPOA Sl 525 WA ML B PRI AR 3350
YIS LS 45 RN 21 4 A T 5 [ Sh RERE RS 1B
AN A SRR P U B AR 2 7, Bl
BRI B S PU, 7 A S e th RAEPER
B4, 5 AT LI I8 Bl R ™). Mok %4
T8 186ISLEG T BH () i3 rh A 8481 A1 K,
D JBE 58 1) 3 SRR IS S A L.

SLEJFFAIPOII[FI I, & £ I 18] P 155 bt
28 d R AR RE, IR R R
FIAMNEAT X ARTE . R, R Sk HE R A
HMEAEREAR™. Mok R IE T 1841 & FF 8 v
BH RIS LE 8 A7 12450t IR ¥ o A R4 5K,
[ IS A T T B I 2 PRI DR & IR, T PR 4 AT
BRI, A B T R rp R BT R e i
5 115 R B AR W A BEL 45 5 W 3 R AR H B T
PRABES RS, R A R 5K 5 8 IR 2R e IR,
HPRAEEFRIIVE. A28 I SLERE# Lk IR
FAER 5 W Wi e R AT 2 L R L.

IR FSLEZ LAMERL LT BE . KRR PE 2 5Ty
PN I W52 200 B, 17 24 LA Ak BRAEIR
N RIS, W2 M. TR E T 3041
DAV A R RN B RAEIRSLE B #1156 12,
BHY 2S5 T 2340 LA AL IR B BRI
fISLESF B A2 inis. B S 712
)& HARE BB I SLE £, b2 KT ie
Wi A B, AT R R A SN DIBRR, Bea
AEBET. BRI R IE T 151 DA R
RNEREIMSLEE A, 45T 0 o &ia77
Jei, PRI U, BT ANERAYY . M BT
PR T 1260 LA R R ISLEE ¥, Hoh
S LA AR R R B ACREAR, 1141465 T 8 B
PR R I 5 T IR IR G V6 T I i 1 U HA B,
VBRI A A B R 3, 6 e SR 32 moJa A
1112, Ja DA 3 SO I Re AN B0 T KR
SCHR 9 REER B LAV A RAER R B R R ILSLEH
W2, AU A B E R FARBYT, I HX
P ARt U 2 e

CTHE R —Fii F AR A 75325, % DL Wi Ay
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SR I SLEM) WIS W — s k. &
WA R T IR Sk R T AT I C T3 423
BISLEEF T, 196 L mRE P . 392, 1241
W HRAE” | 16BIFLEIA Y IR, 205 H B R
ik R U 8 s, A4 i R LA S WDIR
HE” AT/ T DA RIEIR O 1 R
Wt 5 072 I SLEMI8HI S AT C TG SR F14, CT
FIN A 8B4 7 iy e I B e K e . 38 ) 553
Fadh, SETER CHAE” B CORBIE” B “RR
ARIE” . A 38 N BE AT B C TAKS 25 K WLIE
E50))1 ON R ST N ) L N o
gk, RITER CHUE” B CRUEIE” K F&
RIS 5 AR 0%, B E 2 ISLE. A~ ATA
h ESRCTIGSRFARG L “HBAE” .« BURAE”
Ko “RARIE” REEAF AFALSLERIFRIE, KA Bt
MR 98« SR FEAR M AR Yt W 28 B i
PR P K b A5t T A | kS /) il A 96 2R %
I, E 2 C THE SR L ik
HE I, Al B2 Wi SLE — AN BB R,
SLEMKREIMZ A, AUISLEEZBRHE
S MRS . WXk K CTHE SR H BLA “
TE”  CXUEAE” o “RRRAE” S8R5 midh, i
LU RHRE G (DA N R, SGI0 T 12
MIMERE, WA #H N IR AT LU & SLE, Fr 4|
IR IR P2 56 wk'®; (QEAR B, B if
PIR A s, BA TRIE, (HJL T T8 ki AL K
) B IR AN I 2 () RS2 5, &
F A4 M BERT9.0 X 10°/L B4 43.5X 10/
L, M 1123 g/LIEHTFE 280 g/L, KN H
PUrR ESR AL, % E& R SLEFTEL, MidRE 7R Kk
M, SYWIR ARG Z R, BFEAENR disf IR
BRUPR 2 B SN RSk, BTG R IR B PR A TR
BRFRBE; ()M 4%, Mg BLIC M 48 00 98
R AN fE FH LA D DRI R (1 IS 28 s B, (7)IPO,
BB R AE ARG AT 20 1E 5, PS5 0%, A9 )
ENBLGE ¥ AA S, X EE R EEBIMETR
1 moZ 993 5 K A A4k B = L 2R e T 27 B A 5 [
JENE R, FHIARAT S A A A OG, (HEE
B TSLEE KIBRZFE, 2 R FHRM,
PR Fie Z K5 S, DA A RIEIRA B R KB
SLEW & /b WA <. Kbt ka2 s B
AL R BRI R RN B 16 583, G A Lok
I, FvERE BB, . B2 5%
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1 B2
LU (AR NS World Chinese Journal
of Digestology, WCJD, ISSN 1009-3079 (print)
ISSN 2219-2859 (online), DOIL: 10.11569)) {3
[FAT VRSO T TR B T (Open Access Journal,
OAJ), fl4fF1993-01-15, AJ T, B H8. 181285
. (AR NI 2R ) 25 L2 IR,
H483 0 & KA K, /- AAE30 M4 T . B XA
FEMATHUX.

(AR AN EDY 1 BTS2 R
W vy, T, AR N B, LRI,
HAER IR, MARER S, RN ANIGTT,
THACEI B, ARG, AR B, 3
ORI BEAE B AR Z 0 B2y T AL R OEIE DS
L, AR HL, BRI, T R B, T
WA THEYY, MR R, HRWEY
°F, MR L, LR AL 7, I R
7, WAL RIS SRR bR S5 Uk ) J a6 G T v
S, SRR SCEIPHE PRI SO, e H P2 i
e I IR SO, SR AT AR, A2 o+
AU 5 P 2 R 9 27 SiE B 1) B2 AR
T, $&EH A R 2 W RATT K.

(IR S A 8RR
[4147 B /A 7] (Baishideng Publishing Group, BPG)
2R R 3 BRI RS, FL - RROR R 245 il =
FPRSCAS 1 2 R AZ O T, H b mt i S A4
P 2R B 2 v AR = A, P T 230 4 S
fEAifidE (TR A9 E) s 1. OATEK
(D0 Rt AR, — IR RSl i 2, A2 i
THRTRZ (0 B B, A 3 S A8 50K B 2 1) Y
13 RMERR, 4 BRI G 23RN 4 SCPDFRiCA, M
L8 IO FNHL I 1R SRS, 1R n] R4S
JUEPDF, GG E . MBS mnan. Hik.
IESCRE R, 1R AR, T A. BPGHIA £l
(10 G 5 AT BN, oA 5 B2 G eV 5 S A P
. L Gt 4R R R R A2 I R B 2 O AT, Jrp
YESCRRATR, FLA [ U 0 i 4 5 HE P

(T NS B (P ERH IR S
THBESHRI R ERFEZ AT Y, (R oo
P H R W Q0114ER)) , (Chemical Abstracts) ,
{EMBASE/Excerpta Medica) , {Abstracts
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Journals) Al (Digital Object Identifier) Wit (it
e N Zed) T2012-12-263543RCCSEH [H
BUBZEARIITIADRR . (T A4

7EHh BB RGBS, 2012-12-07 & A (1)
20114E S (R EBHIIT S HIER &5 (R 000))) - 48
THEIR, BAEE IIR387 1K (il 5 ]4£0.82), 50 [l
T0.775, LAV R365.558, 43 B S A RFET
FEATIES 2R T SB 507 . SR TRLRIEE SO, JFoE3R
201147 B v DA st B HE A 1.

1.2 #2 B &V, FERIEST, SRS, ity 3C
HRZESR, WFFTIIR, IRIRZKs, FEEEE 2, iR 5,
WA, RN AR el bE . ATtk &
S, B RS, ORISR, B TR, SRR,
FEIRUER.

2 ERER
2.0 BARATE SORGEES VB [ S AR HEGBT713
BEEE AR . FA0 M E KRB RS
1% 3K, GB6447 I % SN, GBT7143L )55 %
SCHRE RN, GB/T 3179Fh 24 A T 4h HE
M A R[] I 0 R ) o 1 2 00 1) 2 2% 7
2 (International Committee of Medical Journal
Editors) il & 1) (AR 272 ) T BEA ) 48— 25K
(35K%)) (Uniform requirements for manuscripts
submitted to biomedical journals). W.: Ann Intern
Med 1997; 126: 36-47.
2.2 LR ARE NAMEL, BTEge—, W
HZHI#E, v T I 5 RN
T AETRTRR, BUG B RIRR. B2 44 i L4 [
HAR AW A ER AR A (EHH
WY o CEMA R SR R D)
Qe E ALDENERC L/ At DN NN
FlE 4y (AR A ) M (B
Z) RAANUE, 4L (R N RGIERIE 2
gy AN DAL R B i (AR b
7, ) St 24 it B B R L HE (KB 24, SR M)
HEHERI 2540, QIR 24, w5 2 IR IR E 25 Jh 2% 5%
EJ iRl Y N1 = A LIVVA L P /A
JH 206 % 0 7 B P CGRE USRS — kB 5 427,
WALT, AST, mAb, WBC, RBC, Hb, T, P, R, BP,
PU, GU, DU, ACTH, DNA, LD50, HBsAg, HCV
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RNA, AFP, CEA, ECG, IgG, IgA, IgM, TCM,
RIA, ELISA, PCR, CT, MRIZ%. i /bHEEN 4R,
ANICL BTRAAECT bR RS I IE R AT ER AR
AALR . PR 2 44 BRI LR R () A
N1, H R IR L5, a0 Kistroke,
K#dfever; (2)F 0 NI & NARYE - H3CH BLIE
FHJE 98 1], 1)\ 7keight principal methods; (3)
T v AN A B Y R, B DGE PR
Byin, FHyang, B FH2%tyinyangology, A
renzhong, S Miqigong; PCHEPEE B LIRS HLAT
775, Wweixibao nizhuanwan( 5 41 1% 4% ),
guizhitang(FE ). T8 /NG

2.3 ShXFHF TR KRNDNGIERMES EHMAbr.
R KR S v, WURAE B im, IR VR Sip, R iE
Stsc, A Sicy, skt dtia, Hikpo, #H
ig. SO ANEEE IS, kg NRES liKg, mLARES
ML, Iepm(R 5 4 1/min) + E%({X 28 30 %) +
60 = Bq, pHANE G PHELP", H. pylori NHEE 1,
HP, 7,, N85 itl/288T , Vmax A GEVmax, pAs
AU, FAHERMAR AN ST, HAMARR.
AR T A B SR A, AR E
PR, AR, WiEy 1R 1R (Helicobacter pylori,
H.pylori), llex pubescens Hook, et Arn.var.glaber
Chang (it % & Z) KRG LR); 8K, — gt =47
SUFEARSn, ¥ B mean, brUEZESD, FIGL:, ¢
RLI AP, AR R Hr); A7 44 TP obs T IAR
PR IeE . BECYERIM BT S5 (N, O, P, S,
d, NWln-(normal, 1I), N-(nitrogen, %), o-(ortho,
26), O-(oxygen, %, I ABF), d-(dextro, 47
Ji€), p-(para, XI), ¥ Uin-butyl acetate(lH % IE
Tlig), N-methylacetanilide(N- F 5 2 T 2K i),
o-cresol(Zl H I}), 3-O-methyl-adrenaline(3-O-
LS LR %), d-amphetamine(£1 ig A& N %),
[-dopa(Z i % (), p-aminosalicylic acid(X 2 &
KMIR). 1 1 5 K4 Bin vitro, in vivo, in situ;
Ibid, et al, po, vs; FI4NSCTF-RHACER P&, N
m(i), VIR, FO1), p(I577), W(Eh), v ),
QGAE), E(HHig L), S(HIHR), (I 1a]), (i
P, kat), (BRI, C), DOBIGRIE, Gy), A
VRIS E, Bq), p(# 5, AR, /L), c(KIE,
mol/L), o(AH5 4, mL/L), w(Fi /> 41, mg/g),
bUFR IR IR FE, mol/g), I(KJE), b(TESE), A(H
[£), d L), RCEAR), D(EAR), T Conans VA, T
CI%. FER 5w HANBERUA, iras, c-myc;
SRR S R4, tiP16sE .

2.4 3+ F 45 R BRSO A OC E K
br#E, GB3100-3102-93F FIELAL. J5OR (¥ “ 401
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7 NI 4> B, 40 30 kDK
M, 300005430 kDa(M K5 RHA, /N IEMAE, T
fbR), “IRFE” NSO AR R R, BIA(A
KERME, /NEIEW, T Mbr); tn] R R 70
i, LA Ru(NE IEA). tH R — K-
JEA . 7R RT B A, Wi37.6°C+£1.2°7C,
45.6% £24%,56.4d+0.5 d. 3.56+0.27 pg/mlY.
$33.56 ng/L£0.27 ng/L. BPHkPa(mmHg), RBC
11X 10%/L, WBCHUH 1 X 10°/L, WBCH &
EEJ110.00% 7%, HbJH g/L. M WIH 44 N 4 )5t LL
nmol/LEimmol/LE 7R, AIHfi# Hg/LE& /R, 1 M
TR, CN 1 mol/LERFR, 1 NERER, H40.5 mol/L
e, K10 cm, %56 cm, =4 cm, W5 10 cm X
6 cm X4 cm. AEALFERE—HER IV E v E A
Fow, wlin, gt R ER. HEA. BKE
. REE. mMakfa. SigfHeL, %k
F FHme/L; W, M. JRE. IREH. CO,
ghi . FLRR. WERR. PHEEEE. JHREEERE. —
BEH . B, 85, B dEERAR. & M
%, mALGAW. V. V. 2. 8. Bt
INIMFER . JRIEIC. & g RA. A KE, 4
AFEBL. i FEB2. 4EEFEB6. KR, ST
MR (B BlE ) B EIRER . k. 220, BRI
.S, MR Hnmol/L; By ME T EE,
P B R TR . 4R EB12Hpmol/L. fEi#
IR HiEs . FEs . AR, fln, 18, 1
s; 27041, 2 min; 3/MIR, 3 h; 4K, 4 d; 5)8, 5 wk; 6
H, 6 mo; MEPE S, HMEPE &, BEuGPEE PR AU =
16.67 nkat, X #{log, %4btuv, [ 7%, FL, S &
E1X 107 g55X 107 gz k%1 mgtj0.5 mg,
hrifgsch, By U mg, K meimm. [F FRAR
SAMTIECFE AR, Bl RA S Rd,
{HEERS mgh] 58 mg/d. 76— NL& HALTF 5 N
AFAE15 L BRI, Bl A RS img/kg/d,
1M A5 Bimg/(kged), HAEEERS SCREN NS —. R
PEFF5 A ZHEIGX Sy, Filin, 2 min A g2
mins, 3 hAN/&3 hs, 4 dANE4 ds, 8 mg A &8 mgs.
FANH, 15 d; 1558, 15 g; 10%4 /8 HK, 40 g/LH
T : 95% ks, 950 mL/L 4WF; 5% CO,, 50 mL/L
CO,; 1:1000% EMEE, 1 o/LYT EIRE; BE
A W 3536.8 pg/mg, U8 E R EE A &2
B #36.8 ng/g; 10%7 %5 % 44560 mmol/LEL,
100 g/LA %8, 45 ppm = 45X 10°; BO0 ek
AR (JEURR 8 ] r/min, B M g; 297 E 0
Fetk i, L “kg” R,

2.5 it FHF (Db /AN Se; QF R 9¢
XKEF; B) kKA NG (AR

(§ - NG
2E) EILHZ
# {Chemical Ab-
stracts) , {EMB-
ASE/Excerpta Me-
dica) , {Abstra-
cts Journals) #=

{Digital Object
Identifier) ¥ 3.
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FHRREH 930N S (5) A BB HA N Bo;
(O)FEARLH 930/ Bn; (T)MEE 9 SCRMA K
GP. TEGE A B P AR SO RUR B3 5 £ A
HEZE R R mean+SD, “FIIH + b iR Hmean
+SE. gt 2¢ 8% H°P<0.05, "P<0.01(P>0.05
AN, wnE—F S —EPH, W°P<0.05,
1P<0.01; 55 =45 H°P<0.05, 'P<0.01%%.

2.6 #F M B IEZARMEGB/T 15835-1995H,
W b A R R R e, AR S BB FE R
DCFHCT, W AR iR, A
PUBCER B VWIS sh . EINEE. G250
KB AR B, 111000-1500 kg, 3.5 mmol/L
+0.5 mmol/LEE. I3 (104 A BEE 1ok 2L 1%
PRSI W16 347 & 45600045 2 — K &
FE AT — AT, R AVERE — AR, J
TR BN AT R 22 AE — 40T fimean &
SDIW % & BIAARI AR 22, — B LASDIRI1/3 5K e 4vr
#, Blt3614.5 g+420.8 g, SDRI1/3iL— T Zg,
SIS E I BN AE B AR, MO S 3.6 kg 0.4 kg,
T Z W E . 8.4 em=£0.27 cm, H
SD/3 = 0.09 cm, IA/NE A S B 247, WP 3%
I I B N B s S B2 A R B A BT
TERR, Nz, REBECT, DTS04, K50
ok, nAe S TS, T — 7 Hog A Wk, (e
5 “07 YHSZ a4 Mo, KRB Al 1ik5E
B, A2 UGE K. B11123.48, 25 ANE/NEUS,
I %23, AN 1%23.48—23.5—24. 4F H H R H
R RIS, IR E KA HEGB/T 7408-941
5. 198544 H12H, nI51E1985-04-12; 1985
HF4H, E1F1985-04; M 198544 H12H 23120
r50FPHE 1985466 H25 H 10843055 11, SAE
1985-04-12 T23:20:50/1985-06-25 T10:30:00;
M 198544 H12H A 198546 H 15H 1k, 51k
1985-04-12/06-16, /-8 5 1£08:00, F/F-40f
5 AE16:30. 1 40 B S B 3 Bk e
53 BE<100, T - BT 101<43BE<1000,
H BN EORE AL, SRIHE. NEOST S )
(SR (RGN RY VAT ESE W T EVA (SR IR
1486800.475 65. 5EFEIBTHAA E F A FAT!

2.7 AR5 IR EZARMEGB/T 15834-19954x
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3+ S B SL H FE R DTk, ()i B, JF
X SCEE I B AR A AT HEPE AR G (3)
FEZ e R L G —Ha. AEH NS
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