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Tablel Fivemonthstreeshrewsat theage of diopter and axial
length contrast

4] Y6 EE(D) AR fmm

A AR (OD) ZEHR(OS)  AHE(OD) ZEHR(0S)
Bo 653+0.30 637+033 782+012  7.83+017
Bs 547+023 583+024 789+009 7.87+0.06

Bs 291+ 0.26"*¢ 558+ 0.22 812 + 0.26"*¢ 7.91+0.13
T 5 Bodlb%:,  P<0.05, 5 Bs 41LL#, *P<0.05, 4
HE L5 2R LB A%, #P<0.05, n=15

% 3 4 Bi4F1 5 BRI 5335 6 B IR AR E S [ 5 R4
EEEE
Table3 Form deprivation after six weeks of agein four and
five months at the age of tree shrew binoculus
diopter difference and axial length difference

415 i YE S dy(D) HR 4l do/mm
As 343+ 0.25 0.41 +0.02
Bs 292+ 0.18 0.33+0.02
t 10.269 11.685
P 0.000 0.000

VE: dy(D) = ZEHR i B - AR Y do(mm)= A HR AR
SR - ZEMR IR

22 MRRAETMER

o2 WA R Tl L, Ao AT BOZH XUHR AL 194 [ 52
J5 R 45 2 A A% e W S 22 ) (1 3, 1 4); A 2L
Bl ZH S I HIR 556 AR A LU AW Do 595 2 1 il AR 17,
DI WACIRE . WAL Z B8 1 2 (& 5,
Bl 6); 1A kx a2 M kx Bk > . HEFI L, T
WLk WANTTHERIZETL, AR )= A = 5]
Wb HymE(E 7, & 8).

3 it

ANREMMEREPIREE T4 T AEE
BOLH: IR Ah A R, 2~-3 FEHE N2 5 mm,
A RO B RS AR BRI rLE 10 R
AT, IRBRAERH AR L, HRANX S 0
1 mm, SR IEALR TS i kg e eael, {H
TSN (AL PG T DL A X A IR ER IERLAL (1 B 2
s QLAIE B (LB, AR ERAE A R K 9%,
MR Al iad J8 A P U DA E . 7EL SR B S5 v



174 S EY L L PS4 Laboratory Animal and Comparative Medicine 2un.2017,37(3)

E 3 Ao HRENILMEE(HE X 400)
Figure3 Ao group of retinain tree shrew (HE X 400)

[ 4 Bo AR FILMAR(HE X 400)
Figure4 Bogroup of retinain tree shrew (HE X 400)

[E 5 As AREIFLEZ(HE X 400)
Figure5 As group of retinain tree shrew (HE X 400)
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& 6 Be ARTEIMMAE (HE X 400)
Figure 6 Be group of retinain tree shrew (HE X 400)

R
B 7 AcERtEIHMIER LR (LR ). NIRE(—) (HE X 400)
Figure 7 Photoreceptor cell layer (41 —) and inner nuclear layer (—) of retina of A6 group in tree shrew (HE X 400)

& 8 Be tHRRAILMAER MR (L1 ). AIZE(—) (HE X 400)
Figure 8 Photoreceptor cell layer (42L& —) and inner nuclear layer (—) of retina of B6 group in tree shrew (HE X 400)
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Preliminary Establishment and Research on Form
Deprivation Myopia Model in Tree Shrew

YANG Dong-meit, ZHU Qint, L1 N&, GUO Li-yun?,
ZHANG Xiao-fant, ZHANG Jie-ying*, HU Mint, DAI Jejie?
(1. Department of Ophthalmology, the Second People’'s Hospital of Yunnan Province & the
Fourth Affiliated Hospital of Kunming Medical University, Kunming 650021, China;
2. Ingtitute of Medical Biology, Chinese Academy of Medical Sciences & Peking
Union Medical College, Tree Shrew Germplasm Resource Center, Kunming 650018, China)

[Abstract]

Objective To establish the adolescence and early adulthood form deprivation myopia

(FDM) modél in tree shrew and to observe the retinal morphology, in order to explore the role of agein
the development of myopia and the effection of local retinal mechanism for FDM. Method ~ Thirty tree
shrews at age of 4 months and 5 months without congenital myopia and other eye diseases were respectively
selected. All tree shrews were randomly divided into: control group, and cover group. In the cover group,
right eyes served as the experimental eye, |eft eye as control eyes. Experimental eye were covered with
handmade semi-translucent film. then measure the diopter and ?axial Zength of tree shrews after being
covered for 3 weeks and 6 weeks. Theretinal thickness and the number of cellsin each layer of retinawere
observed by electron microscopy after being covered for 6 weeks. Results  The tree shrews were born 4
months and 5 months form deprivation after 3 weeks, hyperopia was alleviated but not statistically
significant compared with control eyes, and two groups of tree shrews cover eye diopter and eye axis are
different obviously compared with control eyes after 6 weeks. At deprivation period, axial continue to
extend and gradually increase to myopia, and they have a good negative linear relationship. Form depriva
tion can lead to thinning of the retina of the tree shrew, can also lead to number decrease on photorecep-
tor cell layer, inner nuclear layer, and ganglion cell layer cells. Conclusion  Form deprivation can induce
myopia formation and retinal morphological change in adolescence and early adulthood tree shrews.
[Key words] Tree shrew; Form deprivation myopia (FDM); Retinal morphology.
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Table 2 Effect of selenium intervention on mitochondrial
membrane potential of NRK-52E cellsinduced by
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Table 3 Effect of selenium on oxidative stressin NRK-52E cellsinduced by fluoride (X £s, n=6) U/mL
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Antagonistic Effect of Selenium on Change of Mitochondrial Membrane
Potential of NRK-52E Cells Induced by Sodium Fluoride

CHANG Kai, WANG Yu, PANG Wen-biao, GAO Ji-ping, CHEN Zhao-yang, SONG Guo-hua
(Shanxi Medical University, Laboratory Animal Center, Shanxi Key Laboratory of Experimental
Animal Science and Human Disease Animal Model, Taiyuan 030001, China)

[Abstract] Objective To study effects of fluoride on the change of mitochondrial membrane potential
in rat renal tubular epithelial cells (NRK-52E cells). Methods The experiments were divided into 4
groups: the control group, the fluoride group, the selenium group and the selenium intervention group.
NRK-52E cells were cultured with fluoride and selenium respectively in various concentration, and fluo-
ride and selenium combination for 48 h. (5 mg/L or 20 mg/L NaF. 0.0171 mg/L or 0.0342 mg/L Na:SeOs).
The mitochondrial membrane potential were detected by flow cytometry. The activity of enzymes
and the content of free radicals were examined by relevant reagent kit, such as superoxide dismutase
(SOD) reagent kit. Results Compared with the control group, the mitochondrial membrane potential
decreased (P<0.05 or P<0.01) and SOD, total antioxidant capacity (T-AOC), glutathione peroxidase
(GSH-PX) and catalase (CAT) enzyme activities decreased (P<0.05) with the increase of the concentration
of sodium fluoride.The mitochondrial membrane potential of the selenium intervention group was
increased (P<0.01) compared with that of the fluoride exposed group.Compared with the fluoride group of
20 mg/L, the relative selenium intervention group SOD, T-AOC, GSH-PX and CAT activities were
increased (P<0.01). Compared with the selenium group of 0.0171 mg/L, the relative selenium intervention
group the mitochondrial membrane potential decreased (P<0.01) and SOD, T-AOC, GSH-PX and CAT
enzyme activities decreased (P<0.05 or P<0.01). 5 mg/L the fluoride group compared with the selenium
group, the mitochondrial membrane potential changed significantly (P<0.01). But for SOD, T-AOC,
GSH-PX and CAT activities ,there were no significant changed. 20 mg/L the fluoride group compared
with the selenium group, the mitochondrial membrane potential changed significantly (P<0.01).
SOD, T-AOC, GSH-PX and CAT activities also changed significantly (P<0.01). Conclusion The
certain concentration of selenium could induce the decrease of mitochondrial membrane potential
in NRK-52E cells induced by fluoride, that may be achieved by restoring the activities of activities.
[Key words] Sodium fluoride; Selenium; Rat rena tubular epithelial cells; Mitochondrial membrane
potential; Antioxidant enzymes
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Effect and Mechanism of Ubiquitin-specific Peptidase 19 on Muscle
Atrophy of Chronic Obstructive Pulmonary Disease Induced
by Cigarette Smoke Exposure in Rats

LIU Qian, LIU Song, XU Wei-guo, GUAN Si-bin, GUO Xue-jun
(Department of Respiration Medicine, Xinhua Hospital,Shanghai Jiaotong
University School of Medicine,Shanghai 200092)

[Abstract] Objective To investigate the effects of ubiquitin-specific peptidase 19 (USP-19) on rats
bearing chronic obstructive pulmonary disease (COPD) induced by cigarette smoke (CS) exposure.
Methods Rats exposed to chronic CS was chosen for the study. For histological examination, lungs
and quadriceps femoris muscle were stained with hematozylin and eosin. Total RNA and protein were
extracted for Real-time PCR and Western blot analysis to assess the MHC, USP-19 and MAPKs gene
expression. Results  Twelve weeks CS exposure produced lung lesions that morphologically resembled
human emphysema, |eading to the enlargement of alveolar ducts. Skeletal cell numbers per high-power
(HP) lens increased after 12 weeks by 40% in comparison with the control group, suggesting muscle
wasting. Chronic CS exposure decreased the mRNA level of MHC. MHC protein content in the
quadriceps femoris muscle was decreased in the 8- and 12-week groups. CS significantly stimulated
phosphorylation of ERK1/2, p38 without altering the total ERK 1/2, p38 content. Conclusions Cigarette
smoke-induced skeletal muscle atrophy is associated with up-regulation of USP-19, which viaMAPKs
probably.
[Key words] Cigarette smoke exposure; Ubiquitin-specific peptidase 19 (USP-19); Chronic obstructive
pulmonary disease (COPD); Muscle atrophy; Mitogen-activated protein kinases (MAPKS)
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%20 BB, KAD
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#ie H5FNKF344 KAk, /AR Apc RE
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& S AR 04 RIFAR X Fh 4.
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N- SV fiFj L ik (ethy I nitrosourea, ENU) i 2 il 4 11 £
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EB1 454G X M PDZ XI5, {HAT IR B 5842 1K) B-catenin
EALAX . B, KAD KR Apc H:F K4 T T
NEAR, it APC B IR R AT &0k, (HiZK
B A JE AT AT i R A s A9 M) S A AR A H
Jt(zaoxymethane, AOM ) 171 5 Bl it 2 £ (dextran so-
dium sulfate, DSS)i% & Jri, KAD K fBE 1 AU 1)
BR8], 4 4- i EE R N - E ALY (4-
nitroquinoline 1-oxide, 4-NQO)i% ‘F KAD K il 4 & &
i AL

T KAD KRR I AS ) 15 3 7510175 il 4% (1 e
SRR R LA R R B ) R BRI s AR A
TX L6 IR ) A AR 0] 999 (1) R A ML (0 J e g
Y RiE R EEE XM, H KAD KR2ERE
P53 o TR A H AT ok L RIE o AN S5 4 A
F344 K EFI KAD KECAHWETON S, BREALH 5
FIDENTE P Fh A A4 P30 v 280078 IFF s A 28 11
EIF LR HA S

1 #RERE

1.1 FZEXF

B LI (diethylnitrosamine,
DEN), 73 1-:{(C:Hs).NNO, #J&: 0.95 g/mL, I
H Sigma-Aldrich(_Lif§) 52 5 R A7l
1.2 K14

5%} SPF 2 4 J&i#% KAD KRk H A st # k2%
Kuramoto Takashi #(#2)lW H [ A SLC Inc. 2 i) 3
EASEE . 4 1~2 AR SRR, KRR T2
MR 25 S50 B R 0 b B R G it [SCXK(H)
2013-0002] H ZEAEALAR, s AL SE I 98w 7 2 2
B R 52X W (QRT-PCR) 7 vE 6 KAD K FL A
Apc H K RAFSE A ATI47AE . SPF 2 F344 KL 22 M
KRR 2E S R oIk gy [SCXK(H)2013-0002], 5
IO SPF 2 5 JE S I KAD K B (145 & 90~100 g)
1 SPF 2t F344 K I (74 i & 110~120 g) % 25 M, 5K
B0 70 25 JH K 2% B2 27 523 Bl ) v 0 b R AR 4 it
[SYXK(H)2013-0003] #1147, Jeli M 12h :
12hitg, AmEEERRK. iR i Rae 2N
KEFESER )Y BN H A, S5 ARG (T
BRI IE RN MK,
1.3 KAD KRRTHEREMETE

I SPF 2% KAD K fiUF1 SPF 2 F344 K [ 44311,

AT # 200~220 g, BY)REHUN R H 2.
TSR AL R ZH DNA, i Apc 25 R 51 4K
s & RT-PCR J7 ik MaSE K, Apc & H 5197
H: i 5-ATCTGTTCAGGCAGGTGGAT-3, |
7 5-TCACTCGAGGAAGGGATGAG-3'. Mnll 1]
it B D) PR 388 7=, T B e R PR VKA U
1.4 KAD XFRF1 F344 XRAIKARFEER A HI &

MM KAD KE 25 L, RABENLES 4, 140
(5 JO) MM IR, 25 T IE WK, 3R 20
75— (20 }) 4 DEN i&EAE4H , A 5 K s i
40 pg/mL DEN, 5545 T IE 0K, 4k80m 5%
15 J& 4235 20 J4; BA 20500 4. 8. 12, 16 A& 20 Ji
I3RS A FE B P i ZH KAD KL 1 4, DEN
ISR R 4 ML (BEMLIESRS) . HEME F344 Kl 25 1,
i FH 5 KAD K RRARTE] IR 23 20 Ot i 7 b B 512
2N Y CEIRRINE  BVUME I A AL 20 e TR TT I, A
MR A ¢ JHF I A 15 A 93 28 I 5 B U AR AR 28, R
R UIGE 0 R 4 23R 55 21 2303 Sl N
AT 10% Hhv: BB b AT D e, R4
AURN 80 C kA % H
15 KN EIRYIER

B L BN PR, BOL R, 3%
B QG s B AT e 2 . sk Be)s, SrR1HE
TR A, AR, P &, W
Ko (P, U A T &5 1T i, okl
FHUF ALY, B A 2 s &5 71 A B g L %
0.5~1cm 554121,
1.6 JRIBLALAF BREEHINE

XJ T HCH ZUH AT AR B0 21 10% Hh o HY e[
N WKL A, YR, 9RRK - HAL(HE) 3
(G AT SV AT, S B TS
17 FitFESR

J% FH SPSS16.0 # AR £l HEAT S8 vk o0 i, 5k
B0 DA X+ R, AR o3BT LLBER FH 5 2 00 W01
P<0.05 4 % it H g it 7 i e

2 %R

21 KAD KRRTERELE

F344 KR AT KAD KBTI R, 2054 HL
DNA, %4 RT-PCR ¥ BRI VIMGEI DI A, F=9)th
BRI RE IS FEL VKA I KAD K B Ape FE PR S8 AR 4RI
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g5 R o KAD KL Ape JE R R AR 5AR, He PRl v
Ml EEDIAE R . B3 = AN R B D) 5
F344 K Apc SRR B AR AE, Ml B§UIA 4TS
fF4E, 22 Mnll WUTREVE T e Ape S: AR Begle 83 1l
KWK 1), R S5 RAESE KAD K Ape %

F344 KAD
12 3

M1 2 3

1 KAD KR Apc BERRTEE
Figurel Authentication results of Apc genein F344 ratsand
KAD rats

22 KER—REIKRINER

KAD K EUA1 F344 K BRU7E 5 i i R o AR s
R, Wwshaw, BOKE, HEHME A W,
FMESRLF, TWBER, A TH. KR

M RSP EE . YOk A, EERgR
B EAR LR 1R K KAD K ST AR R /N,
B /> (P<0.01), Ji7 A4 5 44 42 200~300 g i,
A5 1) B B o S 7 s TR 344 K BN 5 711
LA AR, I RS 2H 4k £ 7 B S /D 00 R4 (P<0.05 5%
P<0.01); 117 KAD K FU6 5 FIRSUR R 55, Jp
H KAD KU i fr & 50 FAAH L e 2 72 5. X
TR EARAL WLEE 2: KAD K fUHT F344 K Fil, DEN I A5 4
oK S I IRAAR LE I e B 22 5, R R
SR R I KK R . SRR AE R TCAT AT 54
RAMET, KERAEIEHI N 100%. 75 R 72
R AR TR IR WSR3 o, BE IS AR
) ZE K, KAD K EUNT F344 K Ut 20 A7 BH 2 o) i
AT R K H F344 K RUG) DEN LUk, i
RRATT A ot e 19 2218 (P<0.05) , Jim I oK B
TR 550 LR LU A4 B g K o W] 2 22 57, KAD
K B PR A4 ot 19 KA T [ F344 K.
23 KAD KB F344 KRiFATELLE

IR EUK R, SRR . SUAME B F Ab BT )
TFIE, WS IE R AR, &5 R E 2 Pros: B
MEXT I ZH KAD K BT F344 K BUTT IR S i (4 if 21, 36
G, (PSR —, GBI, F344 K
FTKAD KU IR R AR IE 5 &85 8, F344 K
SRR AD K BRUTF R340 28 1 s 2R e 2 — JFF A AR 38 — (0
FEAB —AJese— KAkl LA R . I

# 1 F344 1 KAD KFR7E DEN iF % e 3 iEhiE a8 Tk

Table1l Thefood intake of F344 and KAD ratsduring DEN inducing hepatocar cinoma g
. TR E] /
AL 4 8 12 16 20

F344 i Jf 45400 + 20.14(n=5) 48300 + 17.01(n=4) 482.00 + 2364(n=3)  438.00 + 11.31(n=2) 463.00 + 0.00(n=1)

F344 3iH5 425.00 + 14.23'(n=20) 438.12 + 8.63"(n=16) 428.17 + 8.25'(n=12)  419.00 + 12.73(n=8) 417.00 + 0.00(n=4)

KAD X} 350.00 + 18.85(n=5) 428.00 + 15.29%(n=4) 452.00 + 23.64*(n=3) 480.00 + 15.56"(n=2) 492.00 + 0.00*(n=1)

KAD ¥ 330.20 + 15.97(n=20) 424.38 + 9.09%(n=16) 419.33 + 17.62*(n=12) 423.00 + 16.97*(n=8) 467.00 + 0.00*(n=4)
L 5 [ s 1) B el s i PR ALK BRAFILLE , “P<0.05, **P<0.01; 5 R 4Ligi 5% 4 5 K FRAR LE, #P<0.01

% 2 F344F1 KAD KR 7E DEN iF & BfE 32 h ik 835k

Table2 Thewater intake of F344 and KAD ratsduring DEN inducing hepatocar cinoma mL
o G
4151 4 8 12 16 20

F344 %4 892.60 + 14.08(n=5)  899.50 + 24.91(n=4) 920.33 + 19.04(n=3) 1 049.00 + 56.67*(n=2) 1 075.00 *+ 0.00*(n=1)

F344 i1 830.00 + 27.54"(n=20) 853.00 + 29.14(n=16) 887.00 + 24.88%(n=12) 984.00 + 84.85*(n=8) 1 016.00 + 0.00*(n=4)

KAD %18 845.00 &+ 20.99(n=5)  873.50 + 26.84(n=4) 925.00 + 27.50"(n=3) 952.00 + 21.21*(n=2) 1 010.00 + 0.00*(n=1)

KAD J&# 859.00 + 25.01(n=20) 852.50 + 38.73(n=16) 956.67 + 32.01*(n=12) 939.00 + 31.11*(n=8) 1 075.00 * 0.00*(n=4)
T [ st 1) B R o o PR ALK SRATI EE, *P<0.01; 15 [RI 4134 4 8 K FRAA LE, #P<0.05, #P<0.01
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% 3 F344 FA KAD X7 DEN B &2 Pk REE KTk
Table3 The body weight gains of F344 and KAD rats during DEN inducing hepatocar cinoma g

TE AT H] / )

4 8

12 16 20

F344 3§ it 63.80 + 13.33(n=5) 134.63 + 23.7(n=4)3

177.67 £ 22.05(n=3)

219.50 + 1556(n=2) 274.00 * 0.00(n=1)

F344 ¥4 39.25 + 14.27/(n=20) 128.50 + 20.14(n=16) 196.00 + 22.37(n=12) 233.00 + 22.68(n=8) 278.50 + 23.21(n=4)

KAD X 74.33 + 21.37(n=5)
KAD iffi 59.88 + 11.12(n=20)

101.50 + 22.42(n=4)

121.50 + 24.56(n=3)
96.88 + 20.23(n=16) 111.60 + 21.72(n=12) 151.13 + 24.18(n=8) 188.75 + 27.47(n=4)

162,50 + 26.87(n=2) 2015 + 0.00(n=1)

VL [ 1 B [ 3o FRALA AT EE, *P<0.05

L
a8

2cm

C
2¢cm

2 cm

| ~_D
‘
% il

A XTI 21 KAD K RUIFIE; B: DEN i#541 KAD K
UL, C: BT X 4L F344 K EUITIE; D: DEN il F344
R BUFPIE; l o BR A B S A o ST
2 DEN B4 BT/ AET F344 X1 KAD KERATAERIR

ML
Figure2 Theappearanceof liversin F344 and KAD ratswhen

the hepatocar cinomas wer e induced

16 J& I KAD K e JH A S 57 ol 20T IS &
o W FHE WK Ak L, BBV, 314 K
BURIRE, P E409 k1 5k 1.00 £ 0.824; i #6520 fi i,
KAD KR AR (4/4) e, ikl 304 3.50 + 1.29 4,
ISR PRGN ALE TS N TS vk S5 N R P SR
o 1M F344 K FUE 2 20 F B A T8 20 AU -,
3/4 K EUHUH, k%l 1.25 + 0.96 ). KAD k
BRI 15 3 bR P W 25 v T2 X F344 K Bl (P<0.05) .
RS g5 RPN EE R Ape 2AZ (1) KAD K
FU B 2 28 DEN 5 3 R A JIF 4 M JH e, LA 5 B
ST T AN = N i 7R R T8 e = AN R by S U R TS
HZ S0 M. A SRR, IR R L KAD K
RN F344 K BRI / A4 5 LU AR IH 2 22 5 (3R 4) .
HEZ: (1% BB W48 45 L o BP0 A
KAD KA1 F344 K B A1 Bl 51134 LU R 5%, A% 1 R
LU ; 1520 KAD K [UNT F344 K B4 28 11 IR Wi
BEARME . R ARMEAS WAk . R A0 AR . PSR
PEANR I B2 e AR SRR . I 8 I
KAD KR40 2t tb W 2, A& R4 T
W R IAR A, AT WA B L B T, R SR
AT, HEF LA B 348 12 B,
T S PR U L 0 A 0 A 16 SIS, IR RE TR 1
AN A 20 F L U] %% 3 HH B 1K AR (P 3) .
F344 K Rt A% 8~12 Jl I, AR AZ P Il d A 16 J,
AT UL T 40 B 3 AE 20 JE, T O g R M /N
PRI, 853 DX IRT WL/ 1 9 22 55 1 (B 3)

% 4 DEN 55 KAD #A F344 X RATE S P AFAE R EZE 1L

Table4 Theliver coefficient in F344 and KAD rats during the hepatocar cinoma formation %

W s LGN 1] / J)

: 4 8 12 16 20
F344 5% fi(n=1) 3.67 £+ 0.00 4.29 + 0.00 4.26 = 0.00 3.92 + 0.00 3.98 = 0.00
F344 1&1%(n=4) 3.94 + 0.32 4.06 + 0.27 4.09 + 0.17 4.00 + 0.33 3.82 + 0.28
KAD %t ffi(n=1) 3.94 + 0.00 4.07 + 0.00 4.20 + 0.00 3.96 + 0.00 3.92 + 0.00
KAD i #¥i(n=4) 3.84 £ 0.30 3.88 = 0.38 3.98 + 0.17 398 + 0.23 3.87 £ 0.20
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F344 KR
KAD A
a. f2rAl g BAPERT R 41 F344 & KAD KR b it 2 7 F344 K RATAN R AE T IRIFAEYE; . g AAT

MR A TIRITAZTEZMAL; dv h G ERIE; ey | AMERRIE/AIMRITIEL; | AU A 1 W] W AL

el m PR B S AR A DX 3

B 3 HE &4 DEN B SAFEIZ 2+ F344 #1 KAD KR ATAEALURIET L
Figure 3 Monitoring of the pathological changesby HE in F344 and KAD rats
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AU, A5 7 VA A A0 AR TR AT R ARSI S
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&R, ek IR R R R, 5 A
JF3s R AL AR, BRI JHFA 1 — T Al — A AR
MRS RS, RANHUER AR ) 52K
WY CEAE R BOEDAEME K84 i KR TE
B, Wi DEN. - H £ 1 % (dimethyl nitrosamine,
DMN). #ifift Z Wk (thioacetamide, TAA). P4
&% (carbon tetrachloride, CCla). 2- Z. W% H %)
(2-acetylaminofluorene, AAF). N- TV fi % i ik (N-
nirosomorpholine, NMOR). # [l # &7 % (afl atoxin)
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Fs i Sk o BT R S A 5 A R O 2K B b R
Ji1214, DEN U5 R e sl P (1 w1 FE AV S
NE P R A R AL, BERAE LUAR T e . 159
PRI, AT MR i AR SR T

ZAL e, DEN (130 fe )70 T H ] bkt DNA
g8, 1S DNA 545 A 40 M7 PR AT 40 B i ik
WG A0 L (7 3% PASO T Bty 1 AT A A 15 9 T e e,
FE R RV T2, — Mo S s s Y
(R R) 5 50 Al o ASSZEGAS FH B Ja B A ME R R, 1K
JKAF A 40 ug/mL DEN, {i% 3 5 J&, KAD A f7E
16 JE BRI mT WS 3 IRg 4515 TE R, 1) F344 KL 16 4
TG KT iy AR a4, 3R 20 S, 388 L KAD
KA R TR LBl 3.50 £ 1.29 4, ~Fiy4E 1L
F344 K U5 A ALl 1.25 & 0.96 4, ##[a]
7 o1 i #% (P<0.05), HAP K RIET- %124 0. KAD
K F344 K AR, AU ) 45 KR
WG 100%. AH [R5 3 B o) P R AR R s 5 R
¥, FLAERFE AR A 4 a B T 4 i B4
— WK L0 H R i — WG IR /I I — i AR (1) R
FE 5 T ST 9 B A Y 1) AR Y ) )
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WG, RN RN E R —, (HEF
P A T AR R AR 5 T8 B TR AR AT R 56 A ) B
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ZUL AW IT 45 R o 17~40% AP o L% 1
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Comparison on Hepatocarcinoma Model | nduced by
Diethylnitrosamine in Apc-mutant Rat and F344 Rat

XIEBeit, ZHAO Lei?, SUN Jingt, ZHANG Li-juant, KURAMOTO Takashi®, WEI Hu-lai?
(1. Key Laboratory of Preclinical Study for New Drugs of Gansu Province,
School of Basic Medical Sciences, Lanzhou University, Lanzhou 730000, China;

2. CAHIC Lanzhou Biological Pharmaceutical Factory, Lanzhou 730046, China;

3. Institute of Laboratory Animals, Graduate School of Medicine,

Kyoto University, Kyoto 6068501, Japan)

[Abstract] Objective To establish hepatocarcinoma modelsinduced by diethylnitrosamine (DEN) in
F344 rats, KAD (Kyoto Apc Delta) rats and compare the advantages and disadvantages between them.
Methods Twenty-five KAD rats were randomly divided into 2 groups. The 5 rats in control group were
given the normal water. The 20 rats in experimental group were given the water containing 40 pg/mL
DEN for 5 weeks, and the remaining 15 weeks they were given the normal water. Every 4 weeks, part of
KAD rats was sacrificed to undergo pathological examination and make pathological sections of liver
tissues and tumor tissues. Twenty-five F344 raiswere treated the same as KAD rats. Results  Hepatocarcinoma
could be induced successfully in KAD rats and F344 rats. The same pathological developing process was
found in them, which was similar with human. The average of 1.00 + 0.82 grey-white lesions could be
found in 3 KAD rats (3/4) when they were induced in the 16th week, while no lesions could be found in
F344 rats (0/4) at that time. Until the end of the experiments (20 weeks), 3.50 + 1.29 cancers and
gray-white lesions had been developed in KAD rats, while only 1.25 + 0.96 could be found in F344 rats.
The success rate of hepatocarcinoma induction in KAD rats was better than that in F344 rats significantly
(P<0.05). Conclusion  Comparing to F344 rats, KAD rats could be a better hepatocarcinoma induction
model, with shorter induction time, higher sucess rate and numbers of hepatocarcinoma. KAD rat may
be an ideal model for dynamically researching the hepatocarcinoma induction.

[Key words] KAD rat; F344 rat; Hepatocarcinoma induction; Diethylnitrosamine (DEN)
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Resear ch on Reovirus |1l (Reo-3) Infection in ICR Mice

LUOYin-zhu, ZHANG Yu, HE Li-fang, HUANG Bi-hong, WU Rui-ke,
Min Fan-gui, PAN Jin-chun, YUAN Wen, WANG Jing, Guo Peng-ju, HUANG Ren
(Guangdong Laboratory Animals Monitoring Institute, Guangdong Provincial
Key Laboratory of Laboratory Animals, Guangzhou 510663, China)

[Abstract]

Objective To establish reovirus type 3 ( Reo-3) infection model of ICR mice and observe

clinical syndrome, investigate virus load in target organs and serology dynamic change in infected mice.
Method Animal adaption method was used to increase the virus's virulence. Systemic infection model
was established with tail vein and intraperitoneally inoculation to ICR. The clinical sign was observed.
The tissues and serums were harvested on 0 d beforeand 4d. 7d. 18d. 25d. 35d. 72d.
129 d after inoculation. Blood samples of three mice were randomly collected on 47 d. 81d. 103 d.
gPCR and ELISA were respectively used to detect the virus nucleic acid at target tissue and the antibody
level. Results  Virus virulence was increased after four times adaption trial. Mice death was observed
at d7, d9, d10, d11, d16 post inoculation. The highest load of the virus was found in liver through gPCR,
followed by heart, spleen, and lung. The peaks of viral load emerged from 6 to 11 d in all organs, negative
results appeared at 129 d in the most organs. The earliest antibody detect time was on 18 d. The titer of
antibody hit the peak on 25 d, then maintained ahigh leve till to 129 d. Conclusion  virus virulence can be
enhanced significantly through mouse in-vivo inoculation, multiple organs inflammation and early death
in mice can beidentified by the systemic infection way of Reo-3. This experiment provides an approach
to establish Reo-3 infected mice animal model and provides good experimental data for further research

on Reo-3 infection mechanism .

[Key wor ds] Reovirustype 3(Reo-3); Infection; Clinical research; Respiratory intestinal disease
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B RNA Y. SeV B4t HP Ak, & EfE
TSI A I YeIps 2 —, A It A N SN e e
M EZYRIR. 5 NS R0 2 140 v b
55 2 M (HA-2)J 5 W) J& i 8o 255 | 8, &l
S E VPR RE, F BUR SR A TERUBRA T, T
1AL BRI LT PR T o W LT 2R B ) I
SeV 2 HIR AN Ak . BURE A B S R
Wiy, AT S S5 IR, UbAb, Bl — HUB R SRR,
TS AR KR PR AT R B e,

SIZU8 )W B A AR I 1) T AR AE R, Tl
SRV JRAL & SPF 4%, SeV # i MR I H . H A
T BRI Ty V2 G FARE,  AEZ 7 VA 45
RZ ARG, AR T L 4 s e

[Ycks B #A] 2016-11-14

[T B £ &) WL AR IRAA, WA R T B i & 10
(2012F30026, 2016F30001), #iiT 4 B4 T34 5h
Wyv-R1I5 H (2016C37106)

[EETEIIT] SKXKAR(1985-), L&, B BEOFFL 0L, WFSCTT ) B
it . E-mail: zhanghuanhuan2014@126.com

[EIER] W ARE(1968-), T, WFFE O, WIFETT [ St
1, E-mail: yhz0101@126.com

LAERIY THEWABORT Z N TR e, 4
FEIIIN E 7 PCRIO, £ H PCR BRI, HoAbis A7 2
PG R AR AR S R (LAMP) A6, Jx it
IR RN DU . MER I HEAT R, (HANBER 2K
DMl 65 9 25 3.8, ) 5 A8 Rt AN i Affy ) T

RN Y BAAE Sl A s Iy T HA LA
WAL ——l R AR AR R . BT
B AR o A R RIS — AN R IE
ACE LR AR, AR TR EA
(RoAer U A, B SCIL 1 2 B ol 2B 40 [] B A e,
PR A A 1 Sea S A Dy I 8] AT A
UERA SR, L T PHRENS PRI Sev WA
(KA I 7 32

1 #MRERE

11 fREFm&LE

SeV/(Tiandin #k), th FiGSese 3y b s
SeV (Fushimi ¥k 52 £k),  HI#TVLAE 5 B 42 il
gt KW Yb ] KT (Salmonel la
entericaserovar Typhimurium)¥2) 4y ASZE 5 R A7 .
FE AR AR B RNA S B0 & 4 B S e o) bl
CDNA HEAT 5 2525
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12 FERF

Viral RNA Kit(3[E Omega Bio-Tek A,
R6874), PrimeScript® RT reagent Kit[ 5 /L4 TR (K
)4 R 23 1], DRRO37A], Premix Ex TagTM Hot Start
Version[ % £ T (KiE)H R 2 7], RRO30A],
DL2000DNA Marker [ 44 TAR(ORIE) AR 22 7, 3427),
Axygen PCR Clean Up Kit (3 E 7, AP-PCR-500),
QubitdsDNA HS Assay Kit(3£ [ Invitrogen 27,
Q32851), MiSeq V2 Reagent Kit (32 Illumina 2y
Hl, MS-102-2002).
1.3 BASMEE RN

W B X O AN R RR I SeV @ 519, it
Ji DA T8 FH 5 | A TR PR AR ST X, L R) 3 3 AR 4k
IR SRJA L SeV LLABHHERE i cDNA 4K
B AT 3, MR 519 ke S
14 MESIHMRL

TSI QE L1908 FP, 5140 RP)
3Emt b, i EEekFFI(Linker) . K rFEA 4%
TR 371 (I ndlex) LA S 386 I 24 S PR35 — PR =5 B 1)
L %L (Heterogeneity Spacer), WK 1 fiR. i%
JITT L EE TR

S’ Linker

l Index 1
lHeterogeneitySpacer
l FP
-

gDNA

LI\

RP
Heterogeneity Spacer T
Index 2
3’ Linker

B 1 ZES gt Ro

15 BEEMHER

SeV #FE 3 IR G B T AR, R
SR Z RNA BEHR k) 500 ng, £ PCR K &1
25 ul. RHMD PCRIE: 5 — 2 s 5 9k
17 PCR Y14, 153500 404, 3B kil 56°C; 4
OBV D1 PCR PR BN, BT 14
AT PCR Y4, #EIAK N 104, JB K1 ) 58°C .
1.6 AZERIN FFIR 2 B 45 R RN SRR AR

W SR MAEA S AR IR I . . RH
[lumina Miseq M7 SCEAT BRI, BAAT7 %4
T : Miseq M43 311 PE reads 14 56 M4t overla 56 %

YEATPEEE, KON 1) reads BHFEERE— 4251, [H]
i) reads JF i Al merge M RLCR AT T 45 Al ik
&, EBRIFAIKN )G DI WAL 2Rk
N. polyA /T J& 8 S AR s alds; &R Irs v 5
barcode #2874, WinIWIFA; ERKERET
200 bp. BUBEALE>0. JPHIF38 AR T 20 (1)
JPH o RARRI P 245 35 FEAAE BAATX LG, PR
K% TR A 28 A0 01 5 95 B R e 1 AU
1.7 RNERMEEH. FRERIEMELIT
b2 AL SR RN ARAS I BR, 2
BRI 5% A 100TClDso 19 SeV 4l il k5 724 i RNA,
g Ho B 78 nglul, HEAT 10 {5 LLFRE, W E
100~10° (1) 7 MR BERE &, F TS 18 7 vk
TR R SCERMART-PCR (15 AT AT Ky
W, 12 123510 SeV FARA H&. [FIEF, 2348
WS008 U DL 908 S A A ) (VP T IR S R
B /DR 20 2R RO 2899 75) (1.5 RNA, R
FARZ BRI 7 7 A, 1 e 105 A R e

2 %R

2.1 BRI RN

SeV RIERH 74k 15 384 bp, B GIWE
R REZ (78 5 %5 b SeV FEkEIMI e, it Lxt,
AWFTOEIUA S s g 1, Hh i s e
IAMIEHREE, LAY I Z Tl SeV .

R 1 SeVEASIMEREE

SeV 514 P85’ -37) JTBCKEE Top

EM54% GCTGCAAAACGCTGTGGG 388
S 54 TGGRACYTCAGAAAGAATRGG

T B T S 2 o i

DL SeV cDNA FIRH M) Bk AR, Wi A 5 |
WP BB LA R e, A R W 2 PR, AU
SeV FEAY Y B B — 457, ML SeV AR i (4 B
i ¢ 993 5 AN /I8 BUFF 28006 T IR G ) R, TGS 1915
B4, IEWZIE 1) A AR5 S IR e .
22 BEESI¥git

AT SeV @G WIF AR 2 froas. H,
IE 514 (Y SV-F23) F1 i 11514 (Y SV-R19) (1) 4% T4
¥4 (Barcode) AN, i HLARANFE i /1 2L PR I A B
ORI — %) barcode /3 %1, i i AH M [¥) Barcode
AT DGR R S A X ) o
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23 BEEZHEER

R n, BHASRERETIWEEY Y, R
PAFHAL PCR =4 . SR A W28 PCRYE, LA
WA AT P, PGB — 4k, IEWZE R
AT AT, AR WE 3.
24 MEFERNSH

1T barcode (1% ), W H SeV ¥4I, Piz A3k
BN RTH, 45 R BoR hSev_Tianjindi bk, &
HAth SeV WAk, b HAWE T PH]. RIPHIH T
HEAY 1T 10 MR B 45 R o b TR R O S, Wl
745 BSR4 7 LU Jm 58— 8 IEIRVE R A
R e, BT UK ¥ 30995 25 bk 28 (1A A

®2 BESIMFIIER

M: DL2000 marker; 1: fili 5 ImBEkEA; 20 [FH %t i
2 SeV @R 5[40

EAE S FoAl K /op
YSV-F23 CAAGCAGAAGACGGCATACGAGATGTGACTGGAGTTCAGACGTGTGCTCTT 95
CCGATCTCGCGGTTACTAACCTGGAGGCTGCAAAACGCTGTGGG
YSV-R19 AATGATACGGCGACCACCGAGATCTACACTCTTTCCCTACACGACGCTCTTC 97
CGATCTCACCTTACCTTATTCTCTTGGRACY TCAGAAAGAATRGG
VR BT RIS, FUART 4> AR S, T R 721 i B e 41
M SeV % 3 SeV BHFHILR
S PAIKE YR EfH AL
18407 347 SeV Tianjin 0 344/347 (99%)
4 477 346 SeV Tianjin 0 343/346 (99%)
6_154 346 SeV_Tianjin 0 343/346 (99%)
21 42 348 SeV Tianjin 0 345/348 (99%)
24 347 SeV Tianjin 0 345/347 (99%)
54 23 345 SeV Tianjin 0 342/345 (99%)
60_22 347 SeV_Tianjin 0 342/345 (99%)
86 18 345 SeV Tianjin 0 342/345 (99%)
97 16 347 SeV Tianjin 0 342/345 (99%)
101 16 347 SeV Tianjin 0 340/343 (99%)

3 SeV #E PCR R k4 R

25 MRMERMESH. BFEUHRIBESHF

FREAK I E] 1) SeV 5 H 195 TEbkIEA — 2L,
HZRER, KRS (K L). AWfEgr
(1) 77 4T 56 AN TR SHC U 1) SeV g Bk 28 H SeV
TR LS 10° k(BN 7.8 X 10 ng/uL) i, 1hBE#K
TS K. SR RT-PCR 77 84T FAT K,
%3210 SeV el H E AUk 0.78 ng/ul (RIS 102
FiRe), i KRR 7 757 SeV JAR A
W, R 77 M U W 2 & T RT-PCR
o AN, H AR EEARAV TR EAE A T A
dt, BARCEAT A5 AR R BRS8N RE B
R, UE B 2 B A BT R R S

#: Query: FRIZE AT IV EE AR I R AEIXANFE L ik
T EHERE, ZHEAL AR PR N 2R 1 Copy Ut 8452, TR
25 5 M EAR R I 24200 1) Copy $1; Query_Len: %3l
fRF I E X4 Barcode 5241 BRI 5140 )5 8 42 1 7 4
KB, Al 999857 340 bp DL LA N 2 AT {5 ref_name: %4
RFM 24 Blast Lt Xt )G LEX BB R 42 B evalue: FTHVE4Y
LRI AT, 0 AR SE A mI A, similarity: [R) 5 LUK

3 it

I B 0 (R DRRACHI — I SR B ) o R
A 1 T AT o A LA R A% 2 ) B ) K
IR, BRI, — 2 AE 8 )
A PA TR R (1 8 s A R AR AR S, T IR AN B K
e AL IR, RS BERA TORr
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&R 4 SeV BAZLERN RGNS

LS KN /ng « ul? n RIEES
SVT 7.8 5 SVT
SVT 0.78 5 SVT
SVT 7.8 X 107 5 VT
SVT 7.8 X 10° 5 VT
SVT 7.8 X 10* 5 VT
SVT 78X 10 5 -
SVF 3.9 5 SVF
Sv52 76 5 Sv52
SET 5.1 3 -
ECT 33 3 -
MHV 8.4 3 -
PVM 2.8 3 -

7% FUN I - 3 -

VT, SeV FisiTianjinkk; SVF, SeV #ii & Fushimifk;
SV52, SeV #ii#E 524k, SET, Y1 T B, ECT, Uik MRV,
ANERATRAEE; PVM, /ANRITRWIEE, n AERRE; “-7
FORAKIH

FeE, N A, 0 T Bum R R H AT
PCR A1) H 208 3 FH O3 A I PR 45 o e P 9
P (1) PRTACAST I, (E AR S PR e vk R A, 3fE DA
MR — K, HUREAR I O A R AR . R
IR 22380 R S E B IR AP A BB = SR A2
T Ky I (1 58 A8 T0 AR R K09 Jsi A4 12481, R b G
A AL A DG ) AR ) e A B AR TR R
AWFICEEST T — Pl SeV A% R Al 7. ¥
g, ERIFEALIYR, BEESR G0 E B R
PR, BRI ) B A X AN R EEAR 4 S
PE, ZREVLEIRN], fEEAER TN AL T 34
HFFHE, TTLLE Z RO AT 456, PR
W R E B PERE S R VA, B SeV R k.
Hx, @EEFEERE—AEEIROER. K
b 17 PCR K 1642 90~97 bp K J I KA4% 514, iX
5358 16~25 bp (1514 PCR ¥ &S H R 2 A
), KBES 0 3 2 1 LGS0 5 | 44 18 (1) 4 A
3% o VEEAESX GRS | EEd W ik
R PCR =W ), Z At ik, ik
ITIB KIS AR, B fiw T @FEAM. X
Sy FCAB TR ARSI 1 A P AR AR AL T ARG T A 5
AWEIEHTA SeV FEfh . HAl i F kR EEA LA
A2 AR T BB RE A I XU S ke LI
TR o3 T R, LRI P AN g 8 Pt Al
SeV, ILREX 7 Bl SeV I EE AR . 1X—45 R 5
YO TP B P A A — 308, SRR R R i n]

P foR S AEMIHL X 0 AR, S
B2 TR s A A I R N R e 1t T 2%

S35 3k
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Development of Detection Method for Sendai
Virus by Nucleic Acid Sequencing

ZHANG Huan-huant, YU Chen-huant, DAI Fang-weil, MA Yue',
LANG Ju-ligz, WANG YU?, YING Hua-zhong?
(1. Zhejiang Laboratory Animal Centre, Zhejiang Academy of
Medical Sciences, Hangzhou 310013, China;
2. LC-bio technology company, Hangzhou 310018, China)

[Abstract] Objective To develop the method for detection of Sendai virus by nucleic acid sequencing.
Methods General primers according to Sendai virus genome sequences were designed and optimized
to sequencing primers. Then the best condition of creating library was established. This method was
verified by nucleic acid sequencing and analysis. Results A pair of highly specific general primers was
designed. The sequences are respectively 5'-GCTGCAAAACGCTGTGGG-3' and 5-TGGRACY T-
CAGAAAGAATRGG-3, and the sequencing primers were established by ligated adaptor sequences to
the 5'-end of general primers. The established condition of creating library and library products were
obtained by the first round amplification using general primers and the second round using sequencing
primers. Sendai virus was effectively distinguish from other organisms by nucleic acid sequencing and
analysis, and was precised to TianJin strain. Conclusion A detection method was developed for Sendai
virus by nucleic acid sequencing, which may be as the base for microbiological detection in laboratory
animals.

[Key words] Sendai virus; Nucleic acid sequencing; Detection
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7 V¥ 3 b 517 P 1 2 ¥ 5 P
5 K FRAS T B b

BAER, TK, BT R M, B W, RKEE
(" Tk 96 R AR B 44) 0| & F 530028)

HHE] BaY FiTREAES s S5 E L S5 E K AR 9. AE H40R KA S
A QTR F 3AZEAEH( . 11 A= 1D, #4010 R, 25384 40498 35 RE 48 1k
Bl S AsAAA, 68, FRENABTRAEREN KR oF LB (TC). Hih Z8(TG). 1%
EENE &G EER(LDL-C)A 5 % EE &G I B85 (HDL-C). 4R 3FrEe7 69 & A5 45k KRk

RE KA R Hm(P>0.05). &fery a4 E 4 KR h#TC4E. LDL-CAEA TC/HDL-CLt
{833 F = @R (P<0.05 2 P<0.01). &A§44 I BEF KA hF TG EEH G TEZaXR
£0(P<0.01 3 P<0.05), ZA84# | LK A5 1~4 Bl etk TG 4% & T = & x40 (P<0.01 2 P<0.05),
BRI AR Rk TGABRS 28 & T 2 G BAS AL R L Z Grt BMH Rkt £

#(P>0.05). it

B R | A B AR AAAT 1 3 et A8 R 2 IRAE B iE e K RARR, 38

A B EAE, SRR NN AGE R T2 5 5 e B B3 ok K RARR,

[KHEIR] S84, M Aeih; & 08 o, KR

(B4 ES] Q95-33 [X#FRiIZAE]) A [XELS] 1674-5817(2017)03-0209-05

feig UG HLRE 2 A P A AR 1 25 L S Bl AR 7K~ 4
I — RO AE . HE v, BB g SR 1 R
ik 18.6%, i AR S5 e A by O JULREAE O
FEFEZE . BEPRIA s R 5 S5 50 16 R 2R
HBHEZEVIMREFR, H s iRl 2wl O A
L WL EE MR R, kA, SR E
WA RN A BRIRE, EE, SRS
PEDIRERRAG . 2P R AE S 102 T AR
S [0 e IR E B AR Y, O o] A 28 BAA G 1 g
B ¥ e I MRE A 2 . SRR, i AN
i3 S =y N AN =0 X G S5 R 2 W 1 =
AHIFIER ] = FAS TRDRE b LA 2 7 (74 s B B Ao Kk

[Y%5 A #A] 2016-10-31

[E&TE] 7 VIRHE A& -7 & gL i i H (13-29-04)

[1EZ /Y] BbEH(1981-), Lo, fl-L:, FAFHM, HFFTT7 ) (Rfk
B 5 D REVEAT o
E-mail: ginhuiyan123@sina.com

[BIEH] 5K 22(1969-), B, LRI, HF577 1 SR
B L I REVMNY . E-mail: zhjh510@126.com

PREATIERE, LA I I d 32 5 A e IR MAE 1) 0
AL AR ) B AR 32 11 vt I MR B A 2R

1 #R57%

1.1 SR HYFIAE

SPF it SD KR 40 L4, [ PHEERER#S0E
) ORI SCX K (F£)2014-0002] 4l 75T bt b
W[ SY XK (E)2011-0005] . )% 22~25°C, #H
5 55%~T70%. B4 I AE ] TR TS 45 |
OB B H AR RN,
12 FENHRSIRKF

OLYMPUS AU400 4= H gl A4 7 AT A (BRI
Hr, HA). Sigma4-16K =divd 4 2 L HL(Sigma, 4
). SFERE(TC) Hili=E8(TG). Mm% ¥ M5
B 1IN [ BE(HDL -C) R 25 5 5 2 1 IR i (L DL-C)
IR R AL 50T Rl 2 W AR BR A ) 77
MRl )T RE E RSO,
PUS SR TR MEE M 18.1%, 45 1.19%, B
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0.85%, Hi%r5.9%.
1.3 KWHE

40 UK FRUAE SEB0 PR M A kb i %4 5 d
s AT, ZIRAIERI, e iE TCy TG,
HDL-C #1 LDL-C 7K. #i4li TC /K, K H /> 2B
HUAE 10K KR R 4 41, 4340 10 B, FF36 1M
A% KL TG. HDL-C. LDL-C MA#JthA T &
SRTTREIIET o 4 AL R 25 6] FRZH (A A D) i
FEM A E R AT N2, 3 g k)
2193 R FA AN DB el LU A9 17 g A bl el a5 3 v I LAE,
ML [ £ 25 I PR 46[2012]107 5 (R T-EN R B4 b
DIReVEN T71558 9 INMRAR DI BEVFAN T ik I %N ) 4
Wy e 0 2 RE PP 754 (1 oo g HREAS RS TR E 7 A
WPIEE R R RE 1 (1 2H): 2096 SEHE +15% JE
+1.2%6 JIN i %% +0.2%6 N[ B4 +9.8% I 5 11 +53.8% 4>
Wikl BRGRN T1(N 2H): 10% JERE +10% 3%
+1.2% N[ i +0.2 % INREH +5.8% i 11 +72.8%
Sl IR ERE (ITZH): 5% RERE +15% 5% i
+1.2% I [ +0.2%6 AN B +5.8% I & 11 +72.8% 4>
Wikl o BELLAE H 43 B4 T AH R TR 1] 6 4],
JEIRR AT A5 [ o B TR AN (T 2R AR P R 1,
K% TC. TG. HDL-C #1LDL-C (f/K¥
1.4 #iEabiE

S s H X+ s R, K SPSS Ze i # ik
ITITZ NG AL B, P<0.05 K 2 5 S it 2 7 o

2 #R

21 WRRIARERF N

ST I A5 7 A TR K B4 B 5 2 D6 R —
H(P>0.05). Zral4s T &M J7 m iRk, 57
YA R U TR 5 2 O IR I 22 3 R e v
227 L (P>0.05), 5K 77 4140 [n) 06 7 5+ (P>0.05)

(1), FWHRMETT i i vl o K Sl rég A4 it 4 K
SRS AlR
22 MIETCHTGC =2 =M

M2 AT W, SEE R A% E 77 4R ORI VE
TC. TG R 520 R —8(P>0.05). 7374y
TN TT R RS, SR S LR R RS
TC &M T23 A 4 (P<0.01), H, 14
TEH 5 AR, 11y 11 ZHAE5E 4 J&5 S04,
e 7 AR K RS TC & &34 T 25 P i
1 (P<0.01 8% P<0.05); A7 4HAl b, 140K
BUNLTE TC oA 3 mT 1 41, 1S
53 . 55 6 JH s T4 (P<0.05 5§ P<0.01). %
W 77 41 K BT TG & RS TE A 2 J ik B,
L5 1~4 K RS TG & & T8 A 4l
(P<0.01 5{ P<0.05), I 44 & (1) K LG TG 7 &%)
T 23 O R4 (P<0.01 5% P<0.05), 111 1[5 2
J& 5 25 (6 2 (P<0.05) 40 L 43 45 J 525 1 %) i
HI¥JE 7= (P>0.05); &MCmAAmLLE:, 114K
BUILTE TG SR RIS 2 T 1 4, 25 1 FA
o5 2 J& v T 1140 (P<0.05 5 P<0.01).
2.3 ¥ Mm% LDL-C #1 HDL-C &2 HIF M

M3 T, SEE A5 E 77 4R oK VS
LDL-C. HDL-C % & 575 0 240 — 5 (P>0.05)
Iy s T AT IR S, ST A 1R
fUIYE LDL-C & &Rl iy 27 O R4 (P<0.01), H:
e, VAR S AR B, 1. 1 HAEEE 4 M
IRBIEAE, 5 HC 7 8 A KK RIS LDL-C & &
By T 45 AR R4 (P<0.01); & 1d J7 2 410 L4,
| 405 1T H T2 5+(P>0.05), || 415> BILES 1 44
3. %6 JEE T 11 41(P<0.05 5 P<0.01). &I
TR R E HDL-C &b | 41568 1 1. 11 4128
1 JARNE 2 J i1 2% FOA 4 (P<0.01), 1T 4128
6 JEE T 25 6 A (P<0.01) 4b, Hip & i 545 A

1 KWHRREMARIAREL g
SR H] / J] 72 R AL 1141 1141

0 1982+ 95 1995 + 9.6 197.3+55 1974+ 50
1 2481 + 14.0 2488+ 127 250.1 + 6.6 2511+ 111
2 2915 + 16.6 2981+ 142 297.3+104 296.5 + 135
3 3287+ 174 330.3+19.7 330.5+16.1 334.7 +18.2
4 361.7 + 20.5 354.1+238 357.2+19.9 356.5 + 19.4
5 3905 +22.2 378.3+26.0 386.5+20.1 391.9 + 24.0
6 415.6 + 24.0 404.1 £26.4 4102+ 235 417.8 + 22.7
71 n=10, T
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F2 TRAFFEMNKRMETC. TGRE mmol/L
MEIiH St /A 25 IR AL 141 1141 T2
TC 0 2.249 + 0.181 2.295 + 0.242 2.294 + 0.214 2.287 + 0.219
1 2461 + 0.224 5.005 + 0.910™ 5.573 £ 0.915™ 4,181 + 0.509"#
2 2.402 + 0.167 5.025 + 1.009™ 5.865 £ 0.909™ 4.267 + 0.419"#
3 2.490 + 0.065 4.860 + 0.837" 5.779 + 1.164"~ 4.344 + 0.483"#
4 2.620 = 0.350 6.902 + 1.224" 7.747 £ 1.754" 6.614 + 1.173"
5 2.767 + 0.340 7.073 + 1.447" 6.903 + 1.859™ 5.692 + 1.197"
6 2.715 + 0.330 6.441 + 1.299" 6.831 £+ 1.727" 4,284 + 0.894 ~~#
TG 0 2.249 + 0.799 2.214 + 0.358 2.259 + 0.705 2.174 + 0.540
1 2511 + 0.834 4,909 + 1.883" 5.596 + 2.140™ 3.097 + 1.342#*
2 2.710 + 0.902 5.620 + 1.387" 7.382 £1.783"~ 4,684 + 1.775*
3 2.947 + 1.180 4841 + 1.884 5.024 + 1.811" 4,012 + 1.052
4 2.795 + 0.792 4,838 + 1.201" 4,769 + 2.111" 4,093 + 1.240
5 2.833 + 1.319 3.886 + 1.159 4.356 + 1.502° 3.640 + 1.429
6 2.774 + 1.030 3.915 + 0.941 4,023 £+ 1.291" 3.043 = 1.153

VR RG4S S T R LR, "P<0.05, P<0.01; 11, 111 215 T 41 Lb#sg, 2 P<0.05, 42 P<0.01; 11 2155 11 41 Lk %, #P<0.05,

#P<0.01; T

X IR B TS Ge 2 22 5 (P>0.05), 5 % 1ic J5 414 4 11
KI5 TC/HDL-CLEAE 3 & 2% Fo6) 21 (P<0.01),
WA 2> 50 8.4, 8.6+ 7.1, i T-45 X R 4H (1
3.6(P<0.01), H I 41 TC/HDL-C LLAE 7y HilfE
1ML B 3 AR 4 ) T 1141 (P<0.05) .

A TR F W 57 3k 4 ST e I A AE ) M A A
MR FRIRAT G NS TR G AR A I 196 e I M 1)

[ 2 3=, ANTR] - BRAE 1K) v MR ME 7 (RS Il 3
SRy IR D 32), BRI NS DA e M AT IR T R
e B e L T B e IR HE (18 PR,
TR LRI TR 5 ik 45%, oy L il h i
JIg 107 1R % AL s (KT, il TG 7K S5 i
Wit IEAHKE . OB e, 75 18 b e AL 1
ZEPREAT SRR, A2 B T R 2 ) P e A ok )i e T
Wil Ay, Hit el bl e, SIS e, Rl
BB Zor W, B R B R AR, e T
FEREFFIE S R TG, A5 DEE LiF TG /K- Tt

ALelo FLASHIE I e R bl R A D il . R R

HEFr AR I 3= 22 7S TC A1 LDH-C /K~ F. I

= 3 LRFIEFEMKRMELDL-C. HDL-CEE mmol/L

e 1 H S0 ] /] 25 IR AL 141 1141 T2
LDL-C 0 0.486 + 0.057 0.489 + 0.097 0.522 + 0.067 0.519 + 0.069

1 0.522 + 0.068 1.481 + 0.324" 1.617 + 0.313" 1.244 + 0.230™*

2 0.504 =+ 0.062 1.505 + 0.361" 1.709 + 0.309" 1.209 + 0.186™#

3 0.527 + 0.045 1.468 + 0.289" 1.748 + 0.404" 1.323 + 0.207""#

4 0.502 + 0.044 2.146 + 0.428~ 2.508 + 0.670™ 2.128 + 0.355™

5 0.525 + 0.065 2.223 + 0.456~ 2177 + 0.627" 1.713 + 0.462"

6 0.547 + 0.055 2.029 + 0.438" 2.074 + 0.571" 1.297 & 0.301"" A4 #
HDL-C 0 0.641 + 0.063 0.644 + 0.090 0.639 + 0.060 0.634 + 0.077

1 0.733 + 0.090 0.930 + 0.133" 0.954 + 0.129" 0.844 + 0.070

2 0.742 + 0.090 0.775 + 0.140 0.941 + 0.165" 0.717 & 0.103#

3 0.764 + 0.121 0.723 + 0.103 0.829 + 0.139 0.710 + 0.063*

4 0.820 + 0.104 0.933 + 0.186 0.917 + 0.242 0.943 + 0.148

5 0.865 + 0.118 0.847 + 0.155 0.853 + 0.143 0.810 + 0.085

6 0.807 + 0.121 0.868 + 0.129 0.881 + 0.154 0.625 + 0.083" A/ #
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A, AT B bRk B ) T R S AN 5 2
B, REAAEFE R F AR A SR A i g . A
TEREITO IR, &5 TG L2438 TG A s, it
LR L A fE B U e 7 o [ Ah—T000) ) LB 4 [
A (16 s T T A 7 1000 b 2R 1 ot B A O i AN TS RS MR
PN TR R W, A2 S5 AE23IE I LDL il
WA SR o 2030 1) — AR LR I R £k A R W,
FEAF NG R 5 25 A MAH L, TC. HDL AT LDL 7K
VLR EFERN, TCAKVANHERERN. AR IEA
NGRS ARLG, 22D TR AR AN RO Il 595
F TN AL ;A I R 23 R K A 5 5 (1 T30 AR
B, HJR T REAE A HE SR A F R HO K
YA B ARIR A

KWL R Bor, VAN KRR 4 T &%
Bc 77 s iRk S, 25 1 B TC. TG, LDL-C
& ) TCIHDL-C g ¥R T) i (P<0.01), H.
T 21 AN S50 3 1) LR e e T 2% P10 40 (P<0.01 5%
P<0.05); [ #H1f13% TC. LDL-C 7 M TC/ HDL-C Lt
4 s T45 (AR ZH (P<0.01), TG H RS 14
o5 4 J TR A R ZH (P<0.01 B, P<0.05); 1] | 40 A1
TT 21 PP 77 350 R DR RS e gl ST VA5 28 v IR
RE KRR o R 55 A 101N B g2 AR SR AR PR B
A1 PRk it B 35 AV DA i RERE . R Ok 3
(0 e AR R AT 3 A8, W 5 B, BEIALAL, 5
ATTTII S FARL Ik 1 AR O K Rl
TG &7 EL T m ekl 1, e e
FE, wmARTERE | AR v LR A8 (20 96 RERE +15 % % i)
By T IRGTRN 1 (10% RERE +10% 4% 1), R
JI P} 2 v TR I LU SOTT AN TR TG 7 i,
J PRI AT 68 A ke B o RO, W P, S
KA S B “RE” g, Wik, &Y
RRALRE o LA SR T s IR AR (RO T 1o 1T A 189 e
1A R s B AR 170 75 s (R DDk 1112 5% RERE +15%
T IRASFI TR TE %, WETTEE R o, 11 414
JAR R B IE TC. LDL-C 7 & A TC/ HDL-C LbA4
Y T4 LI (P<0.01), 1H TG & &AL 2 )4
T2 AR ZH (P<0.05),  Hi4x 4 Mg i) 5 5 23
0 R I 22 S 3 o e b i L(P>0.05), & W i
JEEPEHTDG T s H O 3K Rl ys TG & & o] 5%
], e I e OB o RIRARIRAT T T = AR TG
K. BITAAEIE ST CE 1 AT 2 &) TC.
TG. LDL-C & &K T 11 41 (P<0.01 2% P<0.05), %

B v I TRk OB 5 R BRI AN R T RO T o 1 I
et IR DR HANATS F - 2 37 YR 5 7 g IR ol i K USSR
ASC3EE A S v IV R K RS

HDL-C =5 {4 py I [ RE [R50, 440 0 B ik
S A R 68 Lo R DR ERT T o IE AT I, 1 2R
1 &R RLIYE HDL-C 75 i 25 I i 4H.(P<0.01),
5 LRSS 2 J& ik Rl HDL-C 5 & T 25
X} R ZH (P<0.01), P54 HDL-C & & Tl Js IR ] fig A
FIHALS T i IR kR B AR TS T e S LA s 15
WIS HPIHM TC /HDL-C Lufl — B R
TR A (P<0.01). H Hif79%HH, TC/HDL-C
LUARER A, 56 768 Lo 1180 R A IR B ot A 4 1) i
TR S, TC/HDL-C 2 I iG55 76k Lo 9
ol R FE MG R %, TC/HDL-C LLfilt
HDL-C HIE R 3 H 2 M E .

ZE LRTIA, i BRGERE AT 1B RE PR T
TR A Y g I MORE K BB, s R Tk 1T 00 v T
R e IR Pl TN FH - 48 57 g VLT ez o K B A
A, BT K RIS TC. LDL-C & &AL 4 5
55 5 FIEFNEAL G TR 2 F e a®, TG K
TEER 2 J 3k B A ) WBE A BRAR, A DR EF A 2
HEAS S I ()T B AR IS 4~6 4 .

S 3k
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A Comparison on Hyperlipidemia Rat Models Induced by High-fat
Diet with Different Proportions of Sugar and Oil

QIN Hui-yan, WANG Shao-long, WEN Ping-jing, ZHAO Peng, L1 Bin, ZHANG Jie-hong
(Guangxi Autonomous Regional Center for Disease Control
and Prevention, Nanning 530028, China)

[Abstract] Objective To compare hyperlipidemiarat models induced by high-fat diet with different
proportions of sugar and oil. Methods Fourty rats were divided into normal control group and three
high-fat diet (I, Il and 111) groups with 10 rats per each. The normal control group was fed with normal
diet, and the other three groups were fed with high-fat diet with different proportions of sugar and oil for
6 weeks respectively. The body weight and the total cholesterol (TC), triglyceride (TG), high density
lipoprotein cholesterol (HDL-C) and low density lipoprotein cholesterol (LDL-C) in serum were detected
weekly. Results No significant difference were observed on body weight among different groups. The
TC, LDL-C and TC/HDL-C ratiosin al high-fat diet groups were higher than those of normal control
group at each time point. The TG in high-fat diet 11 group was higher than normal control group at each
time point, but was only higher at the first 4 weeksin high-fat diet | group, and no significant difference
in high-fat diet 111 group except at second week. Conclusion  Both high-fat diet | and Il can induce
combined hyperlipidemiarat models rapidly and steady, and high-fat diet |1 is more superior. High-fat diet
Il may be applied to induce hyperchol esterolemiain rat.

[Key words] High-fat diet; Sugar and oil; Hyperlipidemia; Rat
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ER AL DN = == R

200, X AEME, XL, 3 B, TN AR, RIA, T A, R FH
(U MBEEREAARFRE, 7 M 511447)

(fHE] HB REa MM XA TRHg2o i, A% 4580 2 SPFA SD K RAeh /i E AL
AR, FAAVRA B, PR BTARSH FH, HFH20R, MELSF. K. F. A EH8
e &7 % 4 100 mg/kg. 500 mg/kg. 1000 mg/kg, FIBGEE & XiEH, £45£4E590d, B
AT obK, RIEHRIMR KX RIEREIN, LERXIAAREFERE, £H4R5H% KRR,
ZIEE SRRy R A FAN R AL, hFlfewER, B EL2RERFERE T LRSS
ABOTHATUL REFRE., ER KBRLREEEXINKRAE. RFNIER. RO HFH
B35 & 439 F8A 2 EA(P>0.05); A LR R, sRASKANETLERAA NIRRT
1£(P>0.05), F. FHAFL KR F A RS A5 (ALT)Fo R & R B S A58 (AST) /KK T 2 BB 40
(P<0.05), % f24r&(TBIL)A454 27 5 (P<0.05). ALREFLERI T, 7. HATAKXIEN
FERE By fhbe K SmARAZ 8 . 4R IR T M Aeitdn, Ak K R B IS B 4510, PR B B4 sk, 2T

Jun.2017,37(3)

R LB Ao KA A K R AN ARG . &id
Y& IR P A B R4S 3047,
[RiR)] fabdh; KR BIR A4

AACA AR M 22 0 Fe AT 8 7] AL MK R 09 i

[hESES] Q95-33 [HFRIRAE] A [XE4RS] 1674-5817(2017)03-0214-06

EACBAE R 5 Bl ER 0 EZ Ny, BT
i Tk, R s el ATk, By BAEAT
M ANBIES . Bkl et Tk . ALBAAE
PP ERIRSG AR R AR R 2
PWRANABG B A, At dh b 2R AE mil i h
AACHA AL DS B R, By TAEAT b P R
FEA LA B S, R, ShKEER AT
1 R AR M R, I R 5 0
i P R AR R A, U] e SR VRHE T S e/ B 46
W 98, e A DR 953 R B LU AT 4 B 0 S
I AR e o s TR 75 PRI G491 o PRI G 2 A P Al O
o HAEREANOETEE L, Kbk
R REVE DORHBO W, (E P R A Y] B

[UYk= B #A] 2017-02-20
[PEZ TN 2056(1987-), £, Wit:, iR b1 IR LI
BEHIZA T THFGY . E-mail:1033193315@qg.com
[RIEE] s, Wit ek TR,
E-mail: 78649403@qg.com

PRI D, HlikA—. ik, AwHITEE W
T2 PR PRI, S AL B K T g P22 1 B AT
BT, 58 % H A A SR TR

1 MRERE

11 Rz

SPF 4% SD K i 80}, 6~8 i, MEMEF, It
A R4 B 22 S5 84 0 [ SCXK (¥ 2013-0002) .
T ZEF T N o o I B A BIE 5T og 253 B 5236 25 [SY XK
(8)2014-0137] . B 2e) N ot B R Mt
TRt BN ) AR R RS B 25 13 S
12 FENHFH5RF

QUINTIX5102-1CN HL TR, fi 5 58 2 1) i
AT XT-2000i 44> B 8l 100 B0 Mo A, HA
Sysmex A 7il; SA-6000 4 HLfE AT, i RHE
) TR A R A W] 7020 AL S22 B4 40 BT
¢, HA Hitachi . SALB(HHES 18012288H),
W1 48 % T A RS A .
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1.3 R A

¥ 80 LUK Bl 4% 44 ot & BE ML 2 b % L IS
LT 4 N, BRAL 20 ML, MEMERE . K
WL R 2 YRR R 100 mg/kg. 500 mg/kg
A1 000 ma/kg M EALENHEE M, 4% 10 mL/kg 1% £:
WEF 90 d, b A K H W RE 7945 T 4liK o A
O i H A 2R B K AR, TR AR
T HERE bR N S =TS 0 K R 7
T, AR AR 2 6. I ) A H O g
KR TR I R TN, s J] o A4 Jo 8 R Dl 0 4
SRR 2 . 50 (45 d) 2 R FE i iR
A0 05 FUAT A2k . ACH(90 d &5 3 R i 48
I 25 S KRS L Y00 o 0, o 9 2 A AT LA
fabr o MR BMAT ZIEA T, ArEmi. Oy I,
. B, BEE. B . R, kg,
B, DR, SBAECTEEMAS, WEEASEE
TR R BN B T AR 5 10% H R
WA T S, A S B AR A
1.4 MMFEHR

THE(RBC). 14 &E A (Hb). £L41 Ltk 2% (HCT).
M /MRE(PLT) . H PR R 40 2 (GR%) bk (.40 i
(LY%). HEZ40Ha(MO%). W& M4 il (EO%); Il
WAL TR PRSIV R 2N (ALT) . RAZR
AMF(AST) TR (ALP) . BEH(TP).
FEH(ALB). JREZ(BUN). UL (CRE).
AHZE 2 (TBIL). MFF(GLU). HI=HKE(TG). !
IR EE(GHO); I AR R AR (W48 K. Nar,
Cl. Ca. P,
15 Sitah

B U xtsEow, KA SPSS17.0 Feit it
TG WAL IE AR 5 2255 PR W R R

£k Cx I

K125 77 23 H1(One Way ANOVA), ANl /2 S50k
IR A2 506 5%, P<0.05 h Z 5 H 481t

2 #£R

21 —RIRRIREKRE. RFJABTK

) LR 8 G 1 20 pir A oK RPN e 2
RILH B EER, RN B R RIET . A
RN, S Qi AR AR TR TR RE RN
TR 22 57 (P>0.05), 75 ZH AR 30 AT Ml 2031 ok
329.4 +36.9g. 339.2+ 3359, 3259+ 325¢
F1326.9 + 289 g; 4374 615.0 + 44.0 g, 611.8
+ 47.0 9. 588.8 & 53.2 g #l1 627.1 & 42.7 g. TilkHH
FEMEPE/> 91K 1813.4 + 113.5 g, 1842.0 + 102.8 g.
1796.0 + 34.8 g A1 1848.0 + 55.2 g; MM/ 5k
2771.8 + 150.1 g. 274709 + 106.5 g. 2649.8 +
234.1 g f12833.5 + 162.5 g, Yeri4fi ol KL
Wiy OoRES THERES BRAE. BRE. A TED
JIE 28 2 B0 IR 2 TE W (2.2 5 (P>0.05), i ik 22 B
P35 0.60 £ 0.09. 0.61 & 0.07. 0.63 + 0.03
F10.60 + 0.06; MMy %124 0.36 + 0.03. 0.36 +
0.02. 0.37 £ 0.04 #10.34 £ 0.02. 5 & ¥ufi k4>
5124 0.60 + 0.04. 0.60 & 0.04. 0.61 + 0.06 A
0.63 + 0.05; M4 5% 0.58 + 0.05. 0.56 + 0.05.
0.57 + 0.04 1 0.61 + 0.06.
22 MiKFETK

IR P, B G OK BRI TR bR B RZH
ZERTGHFR X(P>0.05) . Y 4hi i )n, il
SR BRI - WBC AR 41 T |51 (P<0.05), 1%
T AR EME R BRI P Hb 75 & s 0 i2H (P<0.05);
HpFabr 2= gk % & X (P>0.05) (% 1).

£ 1 SRR IR FIEFRRIFNE

(L WBC RBC Hb HCT PLT
g A e pozer ggeLs 1% /1022 « L
M KFHZH 4.42 +2.20 7.62 + 0.43 138.4 +5.3 40.97 + 1.83 0.91 + 0.08 12.13 + 2.10 82.44 + 8.32 4.01 + 1.22 1.42 + 0.56
{KF) 4 3.94 + 1.22 7.84 + 0.30 1435+ 5.2° 41.70+ 1.71 0.91 + 0.10 11.68 + 3.69 83.52 + 4.45 3.19 + 1.53 1.61 + 0.85
54 4.25 + 2.41 7.64 +£0.23 140.0+ 3.5 40.91+1.17 1.01 + 0.10 10.33 + 4.26 84.73 + 5.08 3.08 + 0.73 1.88 + 1.02
7 4H 3.70 + 1.61 7.80 + 0.41 142.2+ 6.0 41.05+ 1.320.87 + 0.12 12.71 + 3.96 81.54 + 5.48 4.15 + 1.27 1.60 + 0.87
HE XM 7.43+1.80 8.82 +0.37 148.2+ 54 43.81+ 1.531.01 +0.11 13.13 + 3.64 81.65 + 4.33 3.73 + 0.84 1.49 + 0.42
{KF) 4 6.64 + 2.23 8.57 + 0.49 147.7+5.0 43.17 + 1.59 1.01 + 0.13 14.32 + 2.61 80.23 + 3.64 3.87 + 1.55 1.57 + 0.39
54 8.94 + 1.75%8.62 + 0.23 149.1 + 4.0 42.83+1.79 1.01 + 0.09 13.79 + 5.30 80.45 + 5.66 4.33 + 0.70 1.44 + 0.36
7 i 4H 8.29 + 3.26 8.86 + 0.25 151.4+ 5.7 44.23+1.71 1.01 + 0.08 12.57 + 4.41 81.61 + 5.17 4.17 + 1.55 1.64 + 0.52

T AH R T 5 o0f BRZH LB 4L, P<0.05, SR & 41 LA, #P<0.05; T3[R

GR/% LY/% MO/% EO/%
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2.3 MmiFERTk

TR HH A5 e 7 20 K R 2 AR AR AR B FREH G
Z5(P>0.05). Jipgid)n, 5 Ye a4 MfME R R
MyEH ALT ATAST SR TX 4, B, il
YT 2H 982D (P<0.05); R 71 2H A 1 K B i 37
HALP & T H A=A (P<0.05); itEH,
) 2R RN v ) R 2H K RS GLU S &3 i T
X I8 20 (P<0.05); i 71) e 2H il 14 K B3 7 BUN %
T T 41 (P<0.05); Ay e A K R I
TBIL = T% RZH A7) & 40 (P<0.05); HARdads %
SR (P>0.05)(#£ 2).
24 MEFBBRRT

IRI A, A e R A R LY R A
By 16 R4 (P<0.05), HiAxd8hr Lo 2 5 (P>0.05)
(% 3).

25 fRIBELZNRTE

JeTE 45 ), o R ZHRT 4 B K R
R R R UK O 5 2 A HH AN (W] R 114 g B e
Ao HoAr w2 KR I R kL 28 A e v
T I A IR AR MR K BB R, BLEE
KRB DNEESA . IR AR LG5 il & A 2R B35 T
H(P<0.05)(% 4. 1. K 2).

3 i1t

RICEERRY, AFF RGBS 90d )5
MR RIS YR 2R B4 R
b WA RS o N SN b A R TR
ZIRPR SR RAUAELL, Z R A SR Y, HIERR
DL AR - RN Je &, H AST. ALT. #ICRE %

& 2 ST KRB E L IEtr AT

T ALT/ AST/ ALP/ TP/ ALB/ GLU/ CRE/ BUN/ TBIL/ TG/ GHO/
il #LH) ULt ULt U-Lt g-L? g-L* mmol «L* pmol - L umol «L*mmol «L* mmol »L* mmol »L*
M GHEE4 247 £25 982+ 142 4504138 60.6+3.4439+37 65£16 424+47 67+06 14+04 05+03 20£06
LA 220+ 3.1 744+ 104 431+£93 597+57449+31 70+08 433+£58 78+08 12+£04 04+02 20X£02
WA 17.9 £ 2.2% 709+ 116 419+ 72 61.1+39456+35 80+06 439+76 76+14 1.71+06 05+06 21+04
ElEY] 18.3 £ 1.8% 616 £ 134*% 385+ 73 565+3.0418+32 77+11 424+£39 71+11 16+05 05+£02 20£03
e w4l 285+31 920+ 149 1070+ 169 518+ 22335+10 93+11 368+26 69+£08 0702 09+05 19+03
{LHE4 334162 837+ 143 1264+ 154 528 +27 351+25 98+11 363+35 62+07 08+£03 10+07 19+05
4 311+ 6.2 75.0% 267 1065+ 19.7 519+ 31 338+16103+0.7 331+30 63+06 12+03*% 1.4+07 21+04
A 27877 774+17.3 983+ 1557524 +223494+23104+1.1 316+21 68+08 11+04% 09+04 18404
F 3 S KRS BRI mmol/L
P51 215 n K* Nar Cl- Ca P
W baglceitl 10 41+06 1454 + 1.4 1023+ 1.2 24401 21+04
(il 10 38+0.2 1452 + 1.0 1033+ 1.0 24+0.0 19+0.2
4l 10 39+01 1446+ 1.6 1011 + 1.6* 25+01 20102
a2 10 43+07 1455 + 0.7 1021+ 1.4 25+0.1 20+03
i3 baglceitl 10 43+01 1446 + 1.3 1023+ 1.1 22401 22+02
(il 10 41402 1443+ 1.2 102.1 + 0.7 24+01 22+02
4l 10 43402 1434+ 15 1025+ 1.2 26 +0.1% 21+01
a2 10 43+01 1446+ 1.0 1015 + 1.3 25+ 01 24+01
R4 SNES 0d EARNESFRENTHH
151 ‘ ‘ JT I IEE&?E ‘.'—i‘ﬂuﬁlﬂaﬂz}{ i W2k
- JrrR 98 A1 i JFT- 400 e T g A AR PE WA AN NEEAE H I N
pagiicta:| LM 1 1M 1 0 0 1 1k 0 0
a4 1 17 0 0 0 0 0
S b 2 Wi 2 1k 20k 2 1 1M 2 2 Ik Al 3 4
A 3UfE 4 I 1fe 2 I 1 1 1M 1 6 I 5 3
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A TETEFIEALZR; B: ﬂ%ﬂiﬁ%ﬂ%%ﬂﬂﬁﬂ‘ﬂ(ﬁ%iwﬁ); (o ﬂ%ﬁ}i?ﬁ?%%%ﬁ(%%iﬂﬁ);
D: ARG M. (77 S Frfi);
E 1 SLNES 90d B ARATAERIFFIRIR (HE X 50)

A IEH B IEALE; B: AN NE R (R BTR); C: IR B IRALZ, D: B st i il (55 Sk Prdis);
E: IEH R DL AT LTIR); F: bk s (7 Sk Brii);
B2 SLiNES 90d FEARBRE. MBRFIMH B4 AHEIR% (HE X 50)
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FRARAAEAE A 20 X, 1fiE  ALP. BUN AT GLU
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The Sub-chronic Toxicity of Sodium Chloride in Rats

LI Guang-xian, LIU Xiang-mei, L1U Dong-hong, LIU Yin,
SUN Xia, CHEN Han-jin, GUO Xin-dong, HUANG Yu-feng
(Guangzhou Quality Supervision and Testing I nstitute, Guangzhou 511447, China)

[Abstract] Objective To explore the sub-chronic toxicity of sodium chloride on rat by oral gavage.
Methods Eighty SPF SD rats were randomly divided into control, low-dose, middle-dose and high-
dose groups with half male and half female. The treatment groups were exposed to sodium chloride
(low-dose group with 100 mg/kg, middle-dose with 500 mg/kg and high-dose group with 1 000 mg/kg)
and the control group were exposed with pure water by oral gavage for continuous 90 days. Clinical
observations, daily diet consumption and body weight of ratsin each group were recorded during exposure.
After exposure completed, the rats were anesthetized and blood samples were collected from abdominal
aorta to test the routine blood indexes, serum biochemistry and plasma electrolytes. The main organs
were dissected and weighed to calculate the organ coefficients. Histopathology changes of main organs
were observed by microscopy. Results  There were no difference in body weight, blood routine index,
daily ration and organ coefficients between all groups (P>0.05). Serum biochemistry examination showed
that, compared with the control group, the ALT and AST were decreased (P<0.05) while the TBIL and
calcium content were increased (P<0.05) in middle-dose and high-dose groups. In the pathological
examination of rats, pathological changes of spongy degeneration, congestion, necrosis and infiltration of
liver were found in some rats in middle-dose and high-dose groups. And some male rats in middle-dose
and high-dose groups also found renal ?tubular calcification, thymic hemorrhage and bleeding tendency
of lymph nodes. No changes of biological significance were found in the serum biochemistry examina-
tion in the control and low-dose group. No pathological lesion can been seen in the control and low-dose
group. Conclusion The sub-chronic toxicity of sodium chloride by oral administration can cause blood
circulatory disorder and renal deposition of calcium salt in malerat.

[Key words] Sodium chloride; Rats; Sub-chronic toxicity
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Composition and Diversity of Fecal Microflorain
SPF Chickens at Different Growth Stages

ZHOU Yan'?, DIAO Chen-xi*3, ZHANG Yuan-yuan', YU Hai-bot,
LU Tao-feng!, ZHAO Li-li*, CHEN Hong-yan*
(1. Division of Laboratory Animal and Comparative Medicine, Sate Key Laboratory of
\eterinary Biotechnology/Heilongjiang Provincial Key Laboratory of Laboratory
Animal and Comparative Medicine, Harbin Veterinary Research Institute,
Chinese Academy of Agricultural Sciences, Harbin 150069, China;
2. College of Life Science, Northeast Agricultural University, Harbin 150030, China;
3. College of Life Science and Technology, Mudanjiang Normal University, Mu Danjiang 157011, China)

[Abstract] Objective To provide the composition and diversity of intestinal flora at different growth
stages of SPF chickens. Methods The feces of SPF chickensat 10d, 12 weeks, 23 weeks and 52
weeks old were collected. The two hypervariable regions (V3-V4) of the 16SrRNA of the samples were
sequenced using the Illumina HiSeq 2500 platform, and the apha diversity, beta diversity and fecal
community characteristics were analyzed. Results The fecal flora sample at four time points had
similar high abundance and good uniformity and there was no significant difference in species diversity
between the two groups (P>0.05). More than 95% of abundance were found in Firmicutes, Proteobacteria
and Bacteroidetes; Lactobacillus, Streptococcus, Bacteroides, and Enterococcus were dominant species,
and the abundance of different periods were significantly different (P<0.05). Conclusions The feces
floraof SPF chiken at different growth stages are diverse, and the dominant bacteria are mainly beneficial
bacteria. The experimental results are expected to provide the basis for assessing the quality, health
monitoring and safety evaluation of SPF chickens.

[Key words] SPF chicken; Different growth stages; Feces microbiota; 16s rRNA;

Ilumina HiSeq 2500 platform
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[(E£T1H] B R SCH#1R1 (2015BA107B02-02); H E Ak
Tl e S AR 55 21 % 1 (Y 2016PT41); FE JeiT
A ARl EFE 4 # I H (ZD2016006)

(MEEE ] /FHRA987-), &, WLwFeAs, W i 1l
#PEE, E-mail: niuyinjie0530@163.com;
LR —E XM (1992-), &, W41 984,
W7 A% . E-mail: liubaihand56@163.com

[BIER] MRila (1963-), 59, it BF5Tm, WF5ETrm: 5K
B Ly L BPE e . E-mail: chenhongyan@caas.cn

RIS, L VP3 HLILIE ] &0 170 b2

GPV XARSME IR I T — AR R, B4R Ir 12
Bi9% GPV I, SRR RS . 7S A A2 g IR bl 2T 44
e (DEFs), ot 40 i R85 IR 35 A RE A o 14 4
GPV &f&IiEE 57 1 LMK )A, 16 DEFsHk:
I, ANBETE RO AR, H5 W B 0 AR AR .
I3 520 29 MBI JR R BELRS: T GPV B0 ML A He
W) R PR AT

SIS TE FRTS I A I DEFs B35 1451 GPV, #1)
JERRIE RS FIE VP B A, Hl% VP3 RpLiliif, h
GPV Wi 7k (1 v S BUR HLH T 85w Bl

1 #R57%

1.1 Bk, FRAFISKIEEhY)

JFokE pET30a A5 % (7, DEFS thASE
56 B i) 25 ZH M JRRTSG ARER 15 5 7RS4 B A T T SIE 5
L[ SCX K (B£)2011-008], [SY XK (5£)2011-022];
A7 A40 i BL21(DE3) A1 DNA marker )i | TaKaRa
AT SPRFITE 2 H AR B KA DA PR A
[SCXK (7%)-2013-0002] .
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12 FERFFEFE

T4 DNA 42 TR 1 14 3 DI 15 55 [ NEB
AT FORAREGRF & A PCR =4 a4kl 70 £
HaxU& A1, DNA $EHGAF &I H 26 [E Omega
AT IBRTEAALFIFA eI B 48 E Sigma
Ao JEASEE -B-D- WMACEILH T (IPTG) M B & %
Fo RITLAMRIEHANY B LI-COR AT,
13 fREHYIETE

200 pL GPV JRZEWR AT 84~ 11 L k23 2 BRI,
TSR FET AR B0, HMZE AR AR 1L . R 7
DEFs 0 GPV, ML4E40 Ml (1) A8 1 Ol o WCHUR
FEW AN E3E, 0 T DNA, 2ET PCR %5¢ .
14 HIKBHEEZE

s H Bk VP3R5t BRI, b
Jii7: CGGGATCCATGGCAGAGGGAGGAGGCGGAG-
CTT(FRIZ R TIAY 5); FiiF: CCAAGCTTTTAC-
AGATTTTGAGTTAGATATCTG( FRIZ: AT 1)
P34 VP3HL A . Ky i DI VP3 5 #i 44 pET30a
HEAT XU D], Bl [nI e, 44 T4 DNA IEH:ME 16 °C
R KERE YA A BL(DE3), #k
HU PV PCR % BHPE TR, 2005 45 e i Th (1 EE 4
JiCRLfir 4 4 pET 30a-VP3.,
15 BEEHAERIFSLHKL

PTG B W 1 0 100 #5484 100 mL 7
100 mg/L Kanalt) LB 355721 37 CHiFE 4 Asw=0.4~
0.6, 1 : 100 A% 35 IPTG, 37 ‘C4kL:R:5% 4 h,
¥ 5 27 1 A W AT B 1 44k
1.6 MERH &

WAL B 5 AR I I A7) 78 20 FLAK
Je, BV AR L mg A AT T 2 it ¥l
R PAL A, O =R e e Al AN e 4
Ve, e a) (el bg S 2 J . G TR kiR, R A
)42 ELISA T B L35 2400 o = IR Sz I ) B 1 )]
Tnsm sz, CoER AL, 4> 035, 73385 IR A7 o
1.7 Western blotting ¥ E i ;& B & M7 R 14

oy AW B T R IE AL M B (RS, HE
1T SDS-PAGE HiJk. HLK&E W q, HETHEfE
LB RR 4T 4 ZE(NC i) |, BETHE I 2 h, 2k
JBE 3 BRI S min J, I 11 200 FRoRE ) St .
HEWRFE 2 h, PBST EYE—HU)5 A 1 © 8 000 i
BRIFLAMR LA, EHRIRE 1 h, Y35,
LM IR AR S R

1.8 [EEREZR LN

HIFE )5/ DEFs 408, T4k 20 B db 5 HlifE 6 4L
b, 40K 4 80%~90%, FEF 100 4~ 50% 241
1 i J& e B (TCIDso) GPV, 37 CHAR ) %1 5% CO. it
P HE 9% 48 hi, VP3PLIE A —Pi, TR
WIR(FITOFRIC T 19G A —Hit, HIHIMEIE D
DA G DI

2 #ER

2.1 RENBEER

GPV E:HMTSHE 4 d )i, TCRGIAIET, MR TS
W2 A%, 5% —%. 1 DEFs7E 120 h H Bl
A7, SREURSEWIZIE, PCR % T4 1 605 bp £/ & H I
(B 1), UEW] GPV FEMS A AT T RT3 .

Marker |

Marker=2 000 bp, 1= JRFE PCR %5 5E 47
E 1 GPV &%EHI PCREE
Figurel ldentification of GPV replication by PCR

2.2 [BEiZEHIKPET30a-VPIWLER VPIERKRIE
PET30a-VP3 M7 45 K 1E M. 5 FRIEEAE
Atk NS VP3 & HR/h—3, £ 70 000,
IEW i Th ik VP3 (K 2) .
Marker |
100 000

70 000
55000

40 000

& 2 =4 VP3 EHA SDS-PAGED HIEE
Figure 2 ldentification of recombinant VP3 protein by
SDS-PAGE
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2.3 Western blotting £ 7€ % 52 FE IR B 45 A
Western blotting £ .38 W 4 2 bt LA e e A
RL4F 1 5 N s v (] 3) o
24 [EERERL
VP3 Hi Il 55 GPV (1) DEFs [ V. [ 4F, &
KA BRI M T S V(B 4) . JE—25 W GPV 7E
DEFs 1 LA [ 47 (134411

A

Malkcr
170 0008 '
130 000

100 000
70 000

55000
|
3 VP3 Ay Western blotting £ &
Figure 3 VP3identification of Western
blotting

DEFs 441 GPV, 45K, GPV HefLARME M A
H DEFsHIHT RLUF I8 4HE . GPV 7EFKTS I A I DEFs
(P34 5 4 GPV BUm AL 7T 25w T LAt

GPV R N4 52 8 1 VPL, VP2 1 VP3,
AT S A (R Bk . Horh VP & E A I ER
2y R0 80%I7, VP34 & LR 51 K 24
TR R TR0, 5 GPV I 12 B Jf g s 7%, 7T
DAV 7= A rp MR, g T R 2.0 ELISA T5i%,
VEH MG T )R RIE AR pET30aVPS, ifi BRI T
VP3 & M, AT 2R, #% T VP3 bl .
VP3 & 1 A1 VP3 HLILIE K B M il %, ok VIP3 B 1 B
PR 8 S A2 Wi 7 ik () g S I T AT R 44

275 3T
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Preparation of Goose Parvovirus VP3 Antiserum and I dentification of
Propagation in Duck Embryo and Duck Embryo Fibroblasts

NIU Yin-jie, LIU Bai-han, ZHAO Li-li, SUN Chang, CHEN Hong-yan
(Division of Laboratory Animal and Compar ative Medicine, Sate Key Laboratory of
\eterinary Biotechnology/Heilongjiang Provincial Key Laboratory of Laboratory
Animal and Comparative Medicine, Harbin Veterinary Research Institute,
Chinese Academy of Agricultural Sciences, Harbin 150069, China)

[Abstract] Objective To prepare antiserum against VP3 protein and propagate goose parvovirus (GPV)
H in duck embryo and duck embryo fibroblasts (DEFs). Methods The prokaryotic expression vector
PET30a-V P3 were constructed based on VP3 segeucne of GPV H. VP3 protein was induced, expressd
and purified, then immunized the New Zealand white rabbit. The VP3 antiserum was collected, purified
and verified by Western blotting. GPV H fluid was inoculated into shaoxing duck embryo and DEFs, and
the propagation of GPV was identified by PCR and indirect immunofuorescence. Result The VP3
antiserum was successfully prepared, and GPV H was well propagated in shaoxing duck embryo and
DEFs. Conclusion  VP3 antiserum preparation and GPV replication in duck embryo and DEFs may be
provided basis for GPV molecular biological characteristic and pathogenic mechanism research.

[Key words] Goose parvovirus (GPV); VP3 gene; VP3 antiserum; Propagation
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miR-200b-3p #1 miR-200b-5p £ 5 i1 se Fom 4

5 &% SPF AR BHLAMERRIE S

EaRdh12 Retbire 5 2, S R MA X, Rk s

KI5 AR B F4)F7 B IA, #5 R E 150069)

EE] BH AWHSHEENFoMeLs b, #t—F A8 % %% 8 PCR¥4E miR-200b-3p 4=
MiR-200b-5p /£ B = %, K 74 (MD) 4L 4(B21 45 R)) b 5 B (B19 4SRN ik K 40 407 04 £ 7 Rk
W FiE  BEBZMAE T RE LN R AL E PCRREARZ Fod 38 5, #AT R 2 £ PCR
oA, Z5FR  miR-200b-3p A= miR-200b-5p % X% & PCR4 R 5 & w54 R EFRABEILAR
—H, BEFRRXBEUSMLERIRTAME. Hif REEZFARDEUIWHLER T L —
B, AamFt 7 ik 6l 45 R IR T RIR T B — AT/ 49 miR-200b-3p = miR-200b-5p *T 45 MD 4ut4 / 5
BoAR X

[3£4217] miR-200b; B 5 %, K& (MD); ik / 5 Bts; i@ n /5 % %2 % PCR

[FE4ES] Q95-33 [X#FRIZAE] A [XELS] 1674-5817(2017)03-0244-05

3758 [ (Marek’ s disease, MD) 2 111 54 57 5%
PP BE (Marek’ s disease virus, MDV) 5 2 1) —Fift i
JEAL Gt P e o B RE T (N, %00 %) 7
BV R B8/, (R AEREEAE th T MDD i 2
FrHURMAR E KW, T4k, thT MDV SEHEANT
HASH, AR AT BONA 2 T G 1 ARG, T Sk
B demg O A AR LE . Ik, 20 T R E S
6 B A EAE R, ITE A SR AN ST MD 8
BTN, (Es e A B3R s K B PR T

MiRNAS & — 28 YU (1) 1A 1 2 ThRE 1) AR S

(U4 %5 B #A] 2016-11-23

(B EE] FK QRBAH4I H (31500097); R IGITHF}
Fiit I H (PC13S04)

(MEEE N FaiEt(1991-), 55, W LAT5T A, b 3%,
E-mail: 870831997@qq.com

[BIAEE] W& L(1959-), J, T+, Lk 2.
E-mail: yangchunwen@sina.com
PrRilks (1963-), 55, 110, il 1 e 2.
E-mail: chenhongyan@caas.cn
BEARTT(1981-), 53, To1:, Tl SEBe s .
E-mail: 1¢j121916@163.com

fih/Iy RNA, 238 % 15 F T #E 2 ) mRNA 1) 3 -UTR,
O PRI B B DS C PR AR . miRNA T8 LT
BEY) AR R E LD RE. L2 MRS
R, miRNA T80 E 32 B0 2 5L PR R I8 AT
WA, TS g BE AR A AR A AR R BUR T AR
H AT miRNA CAF S — R 2R N T-9iE L6
Jr FTUA VR I7 1,

AT N7 AT 4 LIS 27 R A 5 A5 22 E T
it b, DL SPRIS N EEARERT & Th T RERE W&
KIS E IR B2, B19(HK). B2A(Hilh)% 6 Fh
MHC-B FE RS . %)% i MDV 58 Bk Md5 2
B4 PAE S, AN MHC-B BfE R3S %) MD HA B3
MPitEZ e EEUE— D1+ B21 FIl B19 5 SPF X%
WIS, 7E MDV (MdS) B3 9256 (1) 1, I
P PR A AR T B2UFIBI9AS 7L AR G
JRPORAT AN B B (%445 5 dy 11 d. 20 d)
EIREHAL mIRNA Z R RIEW, TAEYE Y9
HrIEEA b, 97 % I %5 e 1] B 5 MDigt & fi i el b ik
PEAH G mIRNAS.  ASCR R FH 2k i 7 PCR 7572
B W R e AR, IRk —28 /3BT miR-200b-3p
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A1 miR-200b-5p & B21 15 B19 £ 843 J& YL iof #2
RIRENL N ERRIBE, Hidb—DHEeqi ]
RE5 MD Pt / L AR DG 1) 23 T HL 25 e B Al .

1 #MR57%

11 WY S5HH

B21 Al B19 £/ SPF IS (A7 T [ Ak Rl 2%
Bt I JR Y B4 BRI T BT 1R K 8 S S B B 1 D
[SCXK ($#)2011-007], 3758 FIps i Md5 Fk th 4
S & ARAT
12 FEMNEKFT

Bio-Rad %'t & PCRAX (35 [E BIO-RAD A 1),
Sigma3-18K ! A OL(HE E Sigmazsvl), EAEY) TR
(KiE TaKaRa 2 ) A MR 2 ) 18 5 e 5k R &
(PrimeScript RT reagent Kit with gDNA Eraser) #1SYBR
Yekhik o . #ik71 &(SYBR Premix Ex TagTM).
1.3 BTN 5 RIG Md5 R R R SRR

He 1[5 B21 (s A B19 B f5 38 % 40 3P,
BE MLy g 1E 50 4H (i 44 o B21C. B19C) Flljk 4t
H(fiv4 0 B211, BL9N), R GL2H &P )15 i e+ 800 pfu
MDV 5 Tk MdS 4 il 7%, 1E W 20 F B0RE 40 ) i1l ool
& TR 24 g s R A A [SY XK (F8)2011-
022], fEFEFI 5K 5 dy 11 d A1 20 d (MDV (1)
SANEBIR L, 000w A B . R A
Je S 40 L) 20 R ARV IR B A 21
14 B FN 5 RIGE R ELHLE mRNA ZFFRIE

TR 5 FiE

Oy AIEREL5d. 11 d A1 20 d AL FL 3Bk K HE
L1 RNA TR B, 5 R R An] SE SR 124
/N RNA SCFE Solexa il /&l J¥ . 3543 B19 F1 B21
W, FHEAE A2 1) miIRNA Z 7RI
i, H3PE = SR IA N Y expressreads = 1 000 (1
Fik) I .2 A5 $(fold-change) = 1 Al fold-change
< -L(ZE ) miRNA.
15 3¥RIt5&K

FIFHAE L A A 3 311 miR-200b-3p A miR-
200b-5p K 5 1t S e sk D1 (RT) ot &5 19 (IE
] 5 5 ) AT 2 U6 snRNA 514, 514 s IR 35
WAL A AT SR, SIFFIWE:

miR-2000b-3p RT 5|%): 5-GTCGTATCCAGTG-
CAGGGTCCGAGGTATTCGCACTGGATACGACA-
TCATC-3;

miR-200b-5p RT ;[ 4): 5-GTCGTATCCAGTGC-
AGGGTCCGAGGTATTCGCACTGGATACGACTCC-
AAT-3'.

miR-200b-3p 1E 1] 54 5-GCGGGCTAATA-
CTGCCTGG-3:

miR-200b-5p 1F 1] 5|4): 5-GCGGGCTCTTAC-
TGGGCAGC-3;

T FH S 5 14): 5-ATCCAGTGCAGGGTCCGA-
GG-3'.

W% AU6, IE 145 4): 5-GCTTCGGCAGCACA-
TATACTAAAAT-3;

[ 15 14): 5'-CGCTTCACGAATTTGCGTG-
TCAT-3'.
1.6 HEE PCREMIKREL

FIH Trizol #5732 H 5 d. 11 d 120 d %54k
AR UL ZUE RNA,  Hl 5 G vl i Bk AT I
BEsko DUREESEATI cDNA R BERRHEA T 92 I 52 % i
T PCR, XHZ A o i (1 fe R S 98 e 7
PCR R NVAKRFNY &AM, RNAAR: E. K
m54)4% 0.5 ul, cDNA Eifft 1 uL, SYBR Premix
Ex TagTM Il 10 uL, DEPC HO #0420 uL. ¥~
#4252 95 °C 3 min, LAMEH; 95 °C 155,60 C 30,
72 °C 20's, 40 MG, 75 °C 30 s, 41 MK, [AlH
L DEPC H,0 1% cDNA kA Sk BH M X I
17 HIrEHE

Yt B PCR ZE S 4 LA-* * CETE R,
1950405 . H SPSS19 Gt vt A JEAT B PR 3 7 2200 #T
P<0.05 K %t H g it i e

2 %R
2.1 PHEIEFN G RIEECEHL miRNA ZFFRIE
iRy Tk

miR-200b-3p At miR-200b-5p 7 B21 A1 B19 ¥4
RIS dy 11 dv 20 d (17 1F 5 4 a0 8 2% 2
S, PRSI 5 d AT 1L d I AR BEE .
{HYE 20 d, miR-200b-3p 1 miR-200b-5p 7 B19
FEROG G 5 5 2 i, 1T B21 B YR G
8 ERRIBMEZE R ARIE S B K (R L),
22 REAEEWIESBRENF

miR-200b-3p %)t 7 PCR 45 ) ik, X B19
YL )5 11 d i B21 &k )5 5 d 7 e As 2 % (P>0.05),
oAl 4520 ) 44 22 53 (. 35 (3% 2) . miR-200b-5p % 3
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% 1 5@ F miR-200b-3p #1 miR-200b-5p £ MDHiE 5

F G EREELANERRIEFEY
Tablel1 Thefold-change of miR-200b-3p and miR-200b-5p in
bursa with Marek’s disease r esistance/susceptibility

by Solexa sequencing
YL . miR-200b-3p  MiR-200b-5p
i1 /df 4L EREH ERER

5 B21C-B19C -0.70 -0.74
B19C-B19I -0.26 -0.25
B21C-B21l 0.02 0.10
11 B21C-B19C -0.68 -0.14
B19C-B19I 0.02 0.30
B21C-B21l 0.72 0.35
20 B21C-B19C 0.18 0.07
B19C-B19I 2.36 2.32
B21C-B21l 0.86 0.80

T CONIETAL, | BRI, ZR A >0 0
Fif, ZREE <0 AT ZRMEE =1 A ERYE L
B, -1 <ERMEH< 1BV EER, EREH<-1hE
RN

B PCR IR, UBI9EKA)G 11d ERARE
(P>0.05), HAth#4 )3 7% 5 B35 (3R 2)

R LMK 245 R IRE W, w0l p 4 R
B19 1 B21 J#& % Jri miR-200b-3p 1 miR-200b-5p %%
TAMAE: B1O A B2L )5 5d. 11d 3] R4l
[f); B1OJKYL)S 5 d G40 fdiln) . HAaRILY
i, Horh B19 Y I 20 o YL 6 R 4 ) 22 5
# Bl Pt & PCR 45 4+ B19 fil B21 Jik L i
miR-200b-3pF1miR-2000-5p7 1% i [14: B19A1B21
LG 5dy 11 d 0 A ), B19 )5 5 d K
Ygon) R ZH ), Horp B19 S Y 11 d Y2 ) R A
i) miR-200b-5p 1, iX/&%K 1 FZK 2 miRNA 7% 57
Tk b FRHXREME—AN, HpREW B

3 it

miRNA-200 % %1 4% miR-200a. miR-200b.
miR-200c. MiR-141 il miR-429 3L 5 %, 2%k

R 2 WA EE PCR #i miR-200b-3p 1 miR-200b-5p 7£ MD Hil4 5 5 RIS K LA E F RIAEH
Table 2 The fold-change of miR-200b-3p and miR-200b-5p in bursa with Marek’s disease resistance/susceptibility by gPCR

) ) miR-200b-3p miR-200b-5p
BRE T d AL ERERREs ERGET SRR LS ERGET

5 B21C-B19C -6.26 £ 0.17 *x -6.48 + 0.08 *k
B19C-B19I -1.38 + 0.15 *x -2.34 + 044 e

B21C-B21l 0.01 +0.86 - 2.16 £ 0.33 *k

11 B21C-B19C -0.67 £ 0.29 * -1.75 + 0.26 * %
B19C-B19I 0.47 £ 0.59 - -0.05 + 0.33 -

B21C-B21l 6.48 £+ 0.69 *x 3.02 £ 0.65 *k

20 B21C-B19C 365+ 0.74 ** 1.11 + 054 *
B19C-B19I 11.45 + 0.59 ** 8.85 + 0.41 **

B21C-B21l 9.04 + 0.59 *x 8.59 + 0.54 **

VE: CRHIERYL, | ARG BN g4, 275580 >0 R i, 2574550 <0 25 T ifi; *P<0.05, " P<0.01

SCHRSZ 8 mi RNA-200 7K~ 1 25048 -5 T 1 2% Ak A 4
JHO (R A7-35 AH 56, miR-200b-3p 1 miR-200b-5p H.A
] — N CR R Ei) . kR B2 (1 SCik R
P T — K A6 1 Sp s AN 3p i Al 4 AR [
BUANTR] TR A R, A0 ] A [R] 1R Dy RS . miR-
200b-3p J& M iFA4 37 i fil T-M 2K, miR-200b-5p M &
AT 5" S Tk . ML g6 R m] DL H,
miR-200b-3p Al miR-200b-5p W5 # 7EAH R 414Uk B
WAL R IR . X RES 3 [FYRE K.
MDV JH I RGEUENTE BRI
TH 1) VG A R d i ) N 2 B AN B

JESE — 20 OB T . 7E B R A LS 5~7 d T
LRV R, WOEIG T R CL40 A fe UL 52 B s, R
g LB 0 R G B /R )5 7~10 d, MDV
PREAN M B, B AL DR MRS T B K
TEVEARIBEGLBY B, FE28 7 — N4 T 6 1 7 4 ek
YLf(18~21 d), JE MR, BB RS A4 P 9 EE AN
W R E, oK B MR B L AR e SR T B
3, B19 fl BRI GLLH G5 20 d R e TR 4
Jto S0 R B2 e S A, I T B A I TR
JifRg A %, UK YLZH miR-200b-3p F1 miR-200b-5p
PR 5 2k = 2B T
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B21 F1 B19 HAG MR st A4 15 5, (H HAJlvks
(1) MHC-B HL5 840, Frik () B21 A HitExS, B19
YS9 PN TR S S E S (e S/ o
B19 fi & miRNA KiA & B21 i &, UiH MDV 12
PRORAE B19 i RS E . XTI RE S B21 i R A
DRV Y S

TR s I A R H B A
ZHARTT DO E T A DNA 4 73T [ B
IXAGAG AT — AN I B SR RN PR 2R AT 40 B A3
Mo T RER . HATE WA A 2 ANE9T /N
Y e 380 PR N F B T3S M D B0 i BT
W JE ) G R R T HE AN L (CEF) MR (40
L) K HoAh G e 2% Ty (412025 A TMIRNA % R IA
WA, MITHIEH —L5 MDV 2 %1 E i e
A miRNAR,

SR 96t 2 F: PCR R R RELE DL BN A T
2, MEHRFIEAKT 0T RABMZ AUV, I
JEAAR Y s MR s A A5 7 T e BE N B IA ). DA
BRI SR U R e S PE R,
T ZHA FAE T LS MDV 15 E3E T A 55 miRNA
ZSEFIENHT. N mIRNA il &5 45 ok E,
miR-200b-3p Al miR-200b-5p 1% 71 B19 H {5 4 313 J&
Ja S 3 R, LA & B IR T AL ¥ T 2 R IE
MRS 7/ PCR 45, ZHERI AL R
ZESt e HUE AT RN FH B ARSI 7 R T A5 (0 45 R AE
E—E 25, MM mRNA _E RIS, Pifl
R 92 AFAE— B0 . Wt X 2 S R BLAE
REE RN ZET BE T Lo RO PP IS ] RE
(140 J& R S th 1 B ARG 7 2 s S Tl . 990
ERAIREEN ZIRELLRAT, R 2 Al R
o i 25 TR BT SIS H R TR P Flmi RNATEAR [] 21 21
G A RIA A 8, X REE R IR I 5
i PCR 45 1] S

S35 3k
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Differential Expression Analysis of miR-200b-3p and miR-200b-5p
in Marek’s Disease Resistant and Susceptible SPF Chickens

WANG Rui-gi*?, LIAN Chuan-jiang?, Y1 Cheng'2, HAN Ling-xi&2, YANG Chun-wen!, CHEN Hong-yan?
(1. College of Life Science and Technology, Mudanjiang Normal University, Mudanjiang 157011
2. Division of Laboratory Animal and Comparative Medicine, State Key Laboratory of
\kterinary Biotechnology/Heilongjiang Provincial Key Laboratory of Laboratory
Animal and Comparative Medicine, Harbin Veterinary Research I nstitute,
Chinese Academy of Agricultural Sciences, Harbin 150069, China)

[Abstract] Objective To validate high throughput sequencing results by fluorescence quantitative
PCR technique and analyze the expression of miR-200b-3p and miR-200b-5p in bursa, and explore
possible molecular mechanism associated with Marek’ sdisease (MD) resistance/susceptibility. Methods  Through
optimization, the ideal amplification conditions and reaction system of real-time fluorescence quantitative
PCR were identified. Results miR-200b-3p and miR-200b-5p fluorescence quantitative PCR results
and high throughput sequencing results were consistent in down-regulation, but not significant difference.
miR-200b-3p and miR-200b-5p two homologous miRNA showed similar expression after infected by
Marek’s disease virus (MDV). Conclusion  Although the difference is not consistent with the results of
significant analysis, miR-200b-3p and miR-200b-5p may be associated with resistance / susceptibility of
MD.

[Key words] MiR-200b; Marek’s disease (MD); Resistance/susceptibility; High throughput sequencing;

Fluorescence quantitative PCR
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FH 7 PRI 20 DNA $ R 7] S B DNA
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PCR Jx Wik %: £ 25 uL, 2 X Premix Taq
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SPF & M AT A 28w, DABIALYE S 7 V24
AHIF] SPF 45 I AMATE T M 25, K5 PRI OT IR S
Mg R T 4R E7R, PCR %@ SHINL
ECE T AR LG — (1 & 214 100%) (3K 1) -
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Application of PCR Method for Rapid Sex
Deter mination in SPF Jinding Duck

XU Li-jing*?, SUN Changt, LU Tao-feng!, CHEN Hong-yan', ZHAO Li-li*

(1. Division of Laboratory Animal and Comparative Medicine, State Key Laboratory of
\eterinary Biotechnology/Heilongjiang Provincial Key Laboratory of Laboratory
Animal and Comparative Medicine, Harbin Veterinary Research Institute,
Chinese Academy of Agricultural Sciences, Harbin 150069, China;

2. College of Life Science, Northeast Agricultural University, Harbin 150030, China)

[Abstract]

Objective To determine the sex of SPF Jinding Duck, the universal primer gCHD of avian

chromosomal DNA-binding protein 1 (CHD1) gene on avian chromosomes were synthesized.
Methods Blood of 85 SPF Jinding Duck were collected and genomic DNA was extracted for PCR
amplification. The sex of the birds were determined by analyzing the number of bands after gel
electrophoresis. Results The CHD1-Z and CHD1-W were found in the PCR products of agarose gel
electrophoresis from females and CHD1-Z was from males. Conclusions The PCR can be used as an

effective method for sex identification in birds.

[Key words] SPF Jinding ducks; Sex identification; PCR
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R AKX GEZIR(TAP) A —H F —RARS 2R G, B HES AN, 246
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K, RREFZHALRRE TAPH 3 AMARL, QIESHITEBER. A H LB RRAIE LM ER
&, RIGLERFH WY TAP AR £ 5 sk mAR A M & 69 bR B AR R — 4734
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PUFAL B <512 14 (antigen transfer associated
process protein, TAP) 2 [l TAPL A TAP2 AN T £ 7
B e IRARIS s B, H R B R s
D= AL TSI 32 380 A 5T b Jis, 55 74 5T k) oo &
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KL FNWIRE, 15 TAP HE [ 2 &1k 5 505 1
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") DQB1 1 DPB1 Z[i]. TAP1 #:[X4 8.6 kb,
TAP2 J:[HK: 10.2 kb, —#AHIEZ) 70 kb®, TAP
A MR T RE =R (ATP) 4G ia
G, TAPL FITAP2 PR/NEEEM N i A 5 i X,
C i IRA ML A% R 45 53 (NBD) . TAPL A
TAP2 [FIE5 5 X 20 54075 10 N FT 9 M il fig——
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TAP2

1 TAP 45440
Figurel Structureof TAP

L[X. TAPLTE C AKuiidufIX & = MNMFAE S
Walker A. Walker B 1 C-loop. Walker A F1 Walker
B R =i R 0 ATP &5 &, —WERIR T (ATP)
METERERSGS D ATPS S & L, K Mg
HEAT /K3, Walker A F1Walker B 22 [a] 1] 6~8
IR 1 C-loop, (EHEPLFIKMH1EE ., TAPAL
Feiiz 8~16 MBI IR RN, (HAL T RAZRh K
i 40 NEIERRIR AL MK B, U FEIE R FRRDO,
12 TAPZERB{ER#E

MHC 1255} 742 R IR R 2 S 10 bz A
PR IR, QLRI BT IR  J EE G AT B 1 5
Pk S, MR HUR e p R R4 IAPC) N iz R
g5, BRI E WK R 8~10 2 R IR I I, K
G A TP Sh A 27 P SIS b TAPH ]
(TR EE A M, BT TAP _E Y ATP i, ATP /KRR
RERLALAL TAPSRARGE R A R, W5 RIdE T %, $t
J IR BE R4 6 1 P S s 4, 7 Tapasin, £53& 8
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P EAE T 55 5T I G 12 256 58 #2111 MHClod
B2m 31 MK Gl g &, TE ite e 1 MHCI- $it
SR AW, 434 APC 40 i 1, 4% CD®'T 41 L
RIS A V&M, TAP ) T4 HLAI 285 1
FEAN ARSIk 1y 2 5 RS e Mk 55 2R, TAPSY
THE R IEFFAE, 7T B HLA | 280 T RI3A
BUEIR T TSI AR e Hh 7 40 it 3% 1 e A 11213,

2 TAPZEME ALREHFBIHE XM

JHRE AR A SRR R LR G E A R, A2
ZIRH . ZBL. Z2IRERZIEG— K50,
968 A AT o RAFF BRI R, Tk 7
Tig GRS o I L TR SOV b LA e —
CD®T kAL, ASBE A B K B AEA (1) R B
JEA T, MUBETHAIN T HLA | 282> T4 B sk
DRI, TR 40 i 26 1t HLA | 280y TRk S T LS
B A0 B S S AR R, DTSRG SBEATLAA 1) S %
P, 3K 52 I8 440 Mo G i 1k 3 (1) FEZEHLAI 2 — . 1E
I 9RE A A= RN B M A RIS o AR, TSR AR OK
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NP R T 1 B MHCI FERESEN, 45 R M
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TMRIEFFA R 04,

TAP JE R [k R B R AL T 5 7 3 TAP RIE T
FRER I RERSAT, 1 TAP ZhAEREmg sk T B 40K
SRR TR ARG Rt i iE, B0 R ki
P W ARIST o NS S M s 5 ol e o SR (R o R 1
PONEZ) . LR 2 EB Jl TR LS5 .
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FREAR AR S 22Uk TAPL M BHME R L F N
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U ) 70.00%(14/20)12 i M B (1 2298 D b
A, Prls AR BEAR G Ir T H A A TAPL(P=0.026) 1
TAP2(P=0.42) 1) i 55 JMgg 4 7% JE 5 i JEAH OG0
M H, TAPRIEE MG/ 0 FE R & IEAH
Ky luon) 53 HIFLIEFEA HLA | F1 TAP RIAAM
W, 16 PR EME(GL) VI A TAPL. TAP2,
HLA | e (adsy RamBa M, i 37 49 5% 4 (G2/3)
FRASHAN A 12 1911(32%) e (L BH 08,

TAP2 HL [H 1) 22 A AR 5 PUBR B 45 S AE AEAH 5%
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I P 16 K6 R %5 (P<0.05), 24 U (GIA) K 5848 7Y
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T TAP IS5 FI T REARE 2T, A 1T e pA Htt
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TAP2 BG4 R R, KIE] MHCI 4y TRk, A
7R TAPH R B J P 548 5 P Y5 238973
iE 1) R R R 1 A28,
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o FEn i EE IR BF2 B AHIEW . 551 TAP BEPH 4514
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IR W] TAPL JE R R0k 211 b 1 mT 5
WE 3 F18 R FT Pk Fl % W5 F 6. TAPL
FEPRI AR 2T 2 GT29A A8 S i 3 Pk BRI R AMA T %
KGRI o BBEEPR AN A ki e AA Y
FAB M, MR, M. B B, e, |
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Advances in Research on Relationship between Transporter Associate
with Antigen Processing Gene Polymor phism and Diseases

WANG Xing-tong, CHEN Hong-yan, HAN Ling-xia
(Division of Laboratory Animal and Compar ative Medicine, State Key Laboratory of
\kterinary Biotechnology/Heilongjiang Provincial Key Laboratory of Laboratory
Animal and Comparative Medicine, Harbin Veterinary Research I nstitute,
Chinese Academy of Agricultural Sciences, Harbin 150069, China)

[Abstract]

Transporter associate with antigen processing (TAP) is a heterodimer which plays a crucial

role in antigen presenting process by transporting endogenous antigen peptide from the cytoplasm to the
endoplasmic reticulum where can be bound by the major histocompatibility complex (MHC) class |
molecules and further be recognized by CD8+T lymphocyte. Polymorphisms of TAP gene and the
expression level of TAP protein are associated with susceptibility to certain specific diseases including
tumor, autoimmune disease, viral disease and infectious diseases. Here, some similar comparative
medicine researches of TAPs in laboratory animals to diseases associations are reviewed.

[Key words] Antigen transfer associated process protein (TAP); Polymorphism; Diseases; Association
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