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A: GAXCO031,; B: GAXC066

1 FIERMET ABEMARANMABRES (100 X)
Figure1 Cell morphological observation of human gastric cancer cell lines under Inverted microscope (100 X)
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Figure2 Chromosome analysis of GAXC031 and GAXCO066 cell line (1000 X)
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Table2 Copiesof STR for GAXCO031 and GAXCO066 cell line
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D13S317 10, 11 10,11 10 7,10
VWA 16 16, 17 17 17
D16S539 11 11 9,10 9,10
D5S818 9,13 9,13 13 13
CSF1PO 9 9 9 9
D7S820 10,11 10, 11 8 8
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Figure 3 Immunohistochemical analysis of GAXCO066 cell line (200 X)
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Table 3 1C50 of chemotherapy drugs on GAXC031 and GAXCO066 cell line pwmol/L
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GAXC031 0.265 22.312 10.059 0.005 38.549
GAXC066 >200 8.098 >100 0.002 29.258
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Establishment and Characterization of Patient Derived
Gastric Cancer Cédll Lines

GE Xiao-mei®2, ZHANG Yi-xin®, XI1E Fu-bo' 4, LIU Ji-bin®, YANG Lei3, QU Ying-ying?,
GU Ying®5, Li Xue-tingt, YANG Wei-min?, LIU Xi-peng?, ZHOU He*3, QIANG Fu-lin®
(1. Shanghai ChemPartner Co., Ltd, Shanghai 201203, China;

2. Shanghai Jiao Tong University, Shanghai 200240, China;

3. Nantong Tumor Hospital, Nantong 226361, China;

4. Engineering Research Center for Pharmaceutical Trandlation, Shanghai 201203, Ching;
5. Clinical Explorer (Shanghai) Co., Ltd, Shanghai 201203, China)

[Abstract] Objective To establish and characterize primary gastric cancer cell lines derived from
gastric cancer patient-derived xenograft (PDX) models. Methods Tumors from 12 stable gastric
cancer PDX models were selected to establish primary tumor cell lines when the tumor volume reached
500~900 mm?. The established cell lines were characterized by cell morphology, chromosome, STR and
immunohistochemical analyses, in vivo tumorigenicity, as well as drug sensitivity in vitro and in vivo.
Results Six primary gastric tumor cell lines were successfully established. GAXC031 and GAXC066
were selected and characterized thoroughly. STR analysis confirmed that these 2 cell lines were consistent
with their parental PDX models. These 2 cell lines presented the morphological, histological and genomic
characteristics of malignant gastric cancer cells. They generated xenograft readily in nude mice and these
tumors maintained histology characteristics of the parental PDX tumors. Moreover, compared to the
parental PDX models, these 2 cell lines initiated xenografts with higher take rate, shorter incubation
period, and better uniformity in tumor growth. In vitro and in vivo drug sensitivity test showed that
GAXC031 was more sensitive to 5-fluorouracil than that of GAXC066, while both cell lines were
sensitive to cisplatin. Conclusions  Six patient derived gastric cell lines were successfully established
from PDX models in this study. Deep characterization showed that these cell lines maintained many
characteristics of the original PDX models with improved take rate, latent period and uniformity,
therefore represent useful tools in basic research and drug screening.

[Key words] Patient-derived xenograft (PDX); Gastric cancer; Cell lines; Biological characteristics,

Drug efficacy study
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An Experimental Study on Repairing Femoral Condyle Defect by
Printing Porous Titanium with 3D Technology in Rabbits

DENG Wel, ZHENG Xint, SHEN Ye-shuait, RUI Mint, WANG Far?,
LI Sai2, GUO Ji-giang?, LIU Hong?, GUO Kai-jint
(1. Department of Orthopaedics, Affiliated Hospital of Xuzhou Medical University, XuZhou 221000, Ching;
2. Imaging Department of Xuzhou No.1 People’'s Hospital, XuZhou 221000, China)

[Abstract] Objective To investigate the ability of the 3D printed porous titanium material for bone
defect repairing and bone formation. Methods The critical bone defect models (6 mm in depth and
10 mm in diameter) were made of 20 six-month-old New Zealand white rabbits' femoral condyle. One of
the porous titanium material was swiftly implanted into the bone defect area (experimental group, n=20),
with the opposite side as control group (also the blank group, n=20), washed with saline and sutured
without any implants. The samples were harvested and observed by X-ray and CT examinations at
3 daysand 4, 8, 12 weeks after the operation to assess bone growth in the bone defect area. At 12 weeks
after the operation, al rabbits were euthanized and evaluate the bone defect repair through X-ray, CT,
histology and Micro-CT. Results Both the experimental group and control group recovered with good
condition. At 12 weeks after the operation, we can see that the bone defect area was filled with new bone
in the experimental group after removing the soft tissue surrounding the bone defect area; In contrast,
the bone defect in control group was seen hollow and covered with fibrous capsule. According to
the radiological observation, the demarcation line between the defect area and the surrounding area
was obscure in the experimental group; the bone defect areain control group saw an entire tranducency
with no obvious shadow reflecting the new-borne bone. The Micro-CT observations proved fresh bone
tissue formed in the plantation area at 12 weeks after the operation, and the surrounding area could see bone
trabecula grown, In comparison, there was no obvious bone formed in the defect area of control group,
which wasfilled by fiber tissue and relatively less bone trabecula and new-borne bone tissue. The results
of un-decalcificated bones slicing showed the implanted material appeared combined with osteoblast,
and the mature harversian system was seen distributed within the new-borne bone; for control group, a
small amount of unordered bone formed in the defect ares, filled with alot of fiber texture. The arearatio
of new-borne bone and the defect area was calculated via the |PP5.1 software, producing differences
that have statistical significance. Conclusion A series of experiments prove that the porous titanium
material has high biosecurity and ability to promote bone growth and healing. The new-borne bone tissue
can grow and fill the lacuna, thereby effectively repairing bone defect. In short, the 3D printed porous
titaniumisakind of promising repairing material in the tissue engineering field.

[Key words] Rabbits; Femora condyle; Bone defect; Porous titanium; 3D printing
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Application of Digital Three-dimensional Reconstruction Technique
in Anatomical M easurement and I nvestigation of
Radiusin New Zealand White Rabbits

RUI Min, ZHENG Xin, LI Cheng-yu, JANG Wei, YAO Sheng-cheng, GUO Kai-jin
(Department of Orthopaedics, Affiliated Hospital of Xu Zhou
Medical University, Xu Zhou 221006, China)

[Abstract] Objective To obtain anatomical data of radiusin New Zealand white rabbits with different
age by three-dimensional reconstruction technique of CT images and provide references for rabbit bone
defect experiment and bone tissue engineering scaffold manufacture. M ethods Forty male New Zealand
white rabbits aged 3 months and 6 months were included respectively in this study. According to their
age, therabbits were divided into group A (3 month) and group B (6 month). Computed tomography
(CT) scanning of bilateral radius was conducted and the contours of 3D-reconstructed radius were
observed by Mimics10.0, the anatomica parametersincluding the length of radius, transverse diameters
and sagittal diameters of middle of radius, front curvature angleandlatera curvature angle were measured
respectively. Results  The contours of radius were bulky at ends, narrow in the middle. The obvious
camber was observed in radial middle, and the mean front curvature were (24.19 + 1.18)° ingroup A
and (23.97 = 1.35)° in group B, and the lateral curvature angles were (26.13 = 1.04)° in group A and
(25.66 + 1.23)° in group B respectively, and there was no significant difference between the two groups
(P>0.05). The straight and curvilinear length of radius were (63.05 £ 1.33) mm and (65.03 £ 1.10) mm in
group A, and (66.56 + 1.53) mm and (70.41 + 1.06) mm in group B respectively, with no significant
difference (P<0.05). The transverse diameters of the middle of radius were (4.24 £ 0.19) mm in group
A and (4.30 £ 0.23) mmin group B. The sagittal diameters of the middle of radius were (3.23 &= 0.16) mm
ingroup A and (3.29 4 0.18) mm in group B respectively. There was no significant difference between
the two groups with regard to sagittal diameters (P>0.05). And the transverse diameters and the sagittal
diameters of the middle of radius were not correlated with length of radius (P>0.05). Conclusions It
isfeasble to accurately identify the contours and bony landmarks on the three-dimensional reconstruction of
the radius. Digital measurement can provide accurate parameters for establishment of bone defect model
and manufacture of bone-tissue engineering scaffold.

[Key words] Digitalization; Three-dimensional reconstruction; New Zealand white rabbits; Radius
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1.3 BhEYmAEKK

/N C26 WA L929 4k, h bikpEE 2y
TP 7T Bt 2 B EE Rl
14 {XZ&. RF

8453 ZAMAT WL e B TH(3E I Agilent 1)),
310 %4 CO, £4 7744 (32 [H Thermo /A 7); 5804R 4%
EO L1 [ Eppendorf 24 7); 2-16K 5.0y (4 [
Sigma A Til).
15 REAE
151 A AFRE /DR 48 I, IR AR
IIER AU, R 12 M. AR Pl By B E
B HIARSREU 0.3 g/kg. 0.8 g/kg, PFHYEZ %) R
YREE 45 NSRRI 0.16 glkg, 4% 0 RAHME B 45
HERBAWK. BHSEH LR, ELT7d. 424
g 20 mL/kg. KRR 25)5 1 h, 70 LS/
BRI AR N B B 88K 0.1 mL/ ML, T ES A T min
K 10 min, S&JA A/ BBRIE 5 #bk AEUl 20 L,
WT 2 mL % 0.1%Na.COs W s, H
OO, 7E 680 nm P AL LT, EEK
FEREAE(A), FH42 LU 28 A A 4R 50 X (A
g 35 P o fH .

K=(LogAl-LogA10) = (t10-t1)

o=KL/3 X A5 & -+ (JIFH + I )

Forh AL T AL0 43 5l S v 56 Bl BE 287K 1 min A
10 min I FEEILAREf) A, t10-41 A P BRI PR s i) 22
152 Evw@mesriiXig /PN 60 N, iR mE
BEHLY K 4 20, A4 12 11, 2R Wes 2540/ B0
SIE B AR 0.3 glkg. 0.8 glkg, FAfEZG
X TRALRE B 45 NS4 0.16 glkg, 25 FIX R4y
LREAEEK, BH LK, ELTd. HHKE
325 20 mL/kg. AL 2 Jn B RS RS ARy
B 2% WL Y0HL 0.5 mL, 1 h i FHE i F VAL BE,
BYTFIE I B2 Ik, IS NEAN 2 mL 2R B3R K, B
ANERIEER e, WO s Pt T8 A B, T
37 Cih & 30 min, WEEE, TAEREER KA e AR B
BUEMAS LA M, W, 11 A - 5B
& 5min, 4%Giemsa-Wright 4 (0% 44 (% 3 min, i
Fa Fss T g, THE0100 MEE A, 4% T
LUE AR T 2 e A R FR 4

ARG 71 73 %6 =100 A I 40 it Hp e I A5 XS 21 48
it 1 W 4T AR %5+ 100 A~ I 41 e 5 X 100% ;

ARG % =100 A 165 40 it 156 X85 21 440 i 1)

¥+ 100 A~ B0 41 fa £
153 MemiedgiaigE: W FL/R, AABkR
TEERP G 4 1) C26 TR 0.05 mL/ L (2
1 X 108 AN ), R BENL 7 4, 4
8 I, ZAAMAN RIS 25 20 03 I HE ' 45 MR $2 X
%) 0.3 g/kg- 0.6 g/kg. 1.3 g/kg- 2.6 g/kg. 5.2 g/kg,
BRG] FRAE S 4 280K, BHPEZ A IR R 4
ZREIR R BE M 2g/kg. B 1 &k, #E4E 10d.
RN 20 mL/ikge ARIRE: 2 IR IAE TG
ZAFFEUNEAE, F 100 H 67 k4 H Bk A i 2
R, I AR5 10% KGN I35 1) RPMI
1640 K7 IR T A LA S 1 X 107 A4 e/ =TT
TN 96 fLaffukiF2M, 454l 100 uL (1 X 10° A4
Jig /1 4L), FEIIAT ConA(5 ug/mL)E: 783 100 ulL,
H 37 CHRr$ 5%CO, 544595 72 h, W
3¢ b3 100 ub, HIABEMEEMTT)HEWMTT
5mg/mL)20 uL. JE 37 'C BI04 5% CO, 41
g% 2 hJa IN AR 100 pL, FHACE 20 H
FALAMH. LR EL 2 k. TR EOEE A
BERE = SR A 1 XA A
154 8 AFM%(NK) e diEaan  BFL /N,
A R B TR RN T R 1) 4 (1) C26 iR & #0.05 mL/
B (20 1 X 100 A e 4t ), I LI BEAL ) B 7 41, 5
4811, ZIRWARFIELS a4l 541, 3 BIFE S 4540
A$ZH 0.3 g/kg-. 0.6 g/kg. 1.3 g/kg- 2.6 g/kg.
5.2 g/kg, AU A HE B 45 25 180K, PHE 245500 TR
WEHG L 2PN W 2 g/kg. & H 1R, &
4210 d. 25 RN 20 mLikg. KRG )G Ik
HITETC R 4 NN BB, I 200 H 55 19 161 1
AN R 0 B, (VB B 25 20 4N i, 5 40 B B e N B
FMLH, 37 C AAFI505% CO 51444597 L h) 2%
WERELN AL, THBOT A0 O E R g ik 5 ol 3 X 108
AN 1 2 THAE ROV A . 40 fE L929 f44h
BrIRanpe, WREIIR 24 h, DL IR AN o vk
JEh 1.5 X 103 A4 /mL, AERCRE4E 2 L Ay
20 : 1. HU 96 SLEEFEMR 23 I N8N 4 B AT
JH, 55 BERON A B AN AR B TR, 37 CARRL Bk
5% CO, &K% 4 hm, AN MTT B, T
iR 2 h A NI, TR ML A . 5%
KB 2K, NK g1 aEym vk 5 24

NK 20 i 2575 1 (%) =[ 1-(S2 560 41 AP 3 1E - &0
0 A A STEAE)/ SEGN B0 FEZH A SFI41E] X 100%
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155 #3E%it K SPSS 21.0 #Ax) S $
TS, T RERERH XEs %o, 2410
F R 25 25000, J7 2255 R B LSD A& SNK 7
oM, JTEAFR HAES RS . P<0.05 4 7%
RAZITFERX.

2 R

2.1 BRAIERFIRIE

MIARSE A AL/ BRI FR B KR RS 1F 7 0
W o I E T, SEANBALKRER BE
(P<0.05)(#* 1).

F 1 PRRIZEVIX IE & /N R R ER IS E 11 B9 2200

Table 1 Effectsof ZHEMU extrac on theink clearance

abilitiesin normal mice
T ] ]

41 5l /g kgt " FrEfRE K FIRENE o
75 [ 5 R - 12 00263+ 0.0065 4.32+ 044
AR 03 12 00285+ 0.0051 452+ 0.25
MiAR$ERY) 0.8 12 0.0312+0.0038 4.75 + 0.42
ASHBY 016 12 0.0315+0.0053 4.70 + 0.37

w5 AL, "P<0.05

2.2 ERaERIRIE

PRI AL /IS BT XS T 240 J 1) 0 11 70 2R 5%
TSR R4 A B B4 5 (P<0.05 B¢ P<0.01)(% 2).
2 WRARBUAIN E 5 /MR R RS B MR B 5 I T B A 20

Table2 Effectsof ZHEMU extrac on the phagocytosis
of peritoneal macrophagesin normal mice

41 M i WS Pk
- /g * kg* I35 % ‘
23 0 TR - 12 515+54  0.638+ 0.081
Mik$eE) 03 12 592495  0.883+ 0.215"
MiA$EEY) 08 12 616+125 0.976 + 0.350°
AZ{EY) 016 12 57.7+80 0.838+ 0185
w52 ST IRALLLE, "P<0.05, " P<0.01

2.3 HBEHEIEIE IR

MIARSEE AT C26 4988 /) 5L (1R A0 P e A v
PR AR W3 e m I (P<0.01) . 52 1X4 75 711
(AR T 5 42 v 771 ) VA O 400 P e A it e S
35k 1.37. 1.45. 1.38. 1.35. 1.39(¥% 3).
24 NK {HpaE E 1

MIARSEEUIRT C26 far 6 /1N BT NK 20 i 25375 14
B AR B 5 1E FH (P<0.01) (3% 4) .

& 3 WRARIRERIRT C26 frE /)R itk B4R BRI TE TR 1 RS20

Table 3 Effects of ZHEMU extrac on T Lymphocytes

proliferative activity in C26 tumor bearing mice

4l i /g kg n Aff Rl A
MASEH) 5.2 8 0.828 +0.04" 1.39

MIARSEEY) 2.6 8 0.803 + 0.05~ 1.35

MIARSEEY) 13 8 0.823+0.08" 1.38

MARTER ) 0.6 8 0.860 + 0.07" 1.45

MARTER ) 0.3 8 0.813 + 0.07" 1.37

= Rk 2.0 8 0.883 + 0.08" 1.48

TR %of i - 16 0.595 + 0.08 -
i 5 AR, " P<0.01

& 4 WARIRENIRT C26 T/ MR NK RS R AT
Table4 Effectsof ZHEMU extrac on the cytotoxicity of
NK cell in C26 tumor bearing mice
4 AE/gekg! n Afd NK /& TE 1%
MIARTEED) 5.2 8 0.41 +0.05" 55.9

MARTER ) 2.6 8 0.44 +0.05" 52.7
MiIARSEEY) 1.3 8 0.45+0.06" 49.8
MIARSEEY) 0.6 8 0.44+0.06" 52.9
MARTER ) 0.3 8 0.44+0.05" 52.8

o~ IR 2.0 8 0.38+0.07" 50.8
TR %of i - 16 0.56 + 0.05 40.0

VE: SRR A LU AL, T P<0.01; SRR FRALI A

1 0.94 + 0.05

3 itie

MiARSEE Y (K T 697 5 W 16 Mos 4 T IR
), DAEARSEEAIAE A 25 F RORLE T hii 29 T R
HF 1960 K. & bifgh iz ) . Rl
JUbIZy) . T 2 TALBFITBE . T R 2R
BT Big o 25850 DA K Bt o B2l
B BR2 W 1 AR 2 AR SS 1, M B 2R
7T 1977 AR AE By, AR SRR 1980 4
WER TN, M AR BRI T 2008 3k 13 4 P LA .

40 APk, DA ARSEEAE b 245 F 5B il
FULEIG IR EAS 22 A0, GRS R B, #h
AR TR 5 Wt Jofeeg HA W Sy 2. a2 2
AR W T S N i N3/ RN
SGC-7901 340 i Fl HCT-116 7w dn i A KA A
FEAWHIGE, HEH 420N B SGC-7901 B A
HFL/N L C26 i ik B A W R R A e, 24
RUAIG R G5 R B, MARTRECIR I A6 e H
A A EE A .
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MOASRIA) X 55 ot e S8 Ay B0 T S D0
RL A4l B v F 2R Bl R I (¥ — K A
KU RESCE B IRIRILA%,  OR97 40 i e % Th g
B N RS R, R WA R R T 4
U, ASCIMAR SR B B G 2R 1 AT T
R, HIRR WA B R /D SUBRORL R E
TR R AR AR R D RE, 1S B 50 4y 788 /) B
RGN EL AL AT NK 403 (s . 4 R e,
MOARSEHINS T i I e (30 £ F -5 L0 S e
ARG H B R HUA TR RN A K. KT H
AR SREIOT TE 5 14 Je8 2 400 T 900 L 0 B A A it
el PSR e SRS B A 2 T

W o i, ASARYIMA S
A AN Z R G D . AWETOAN, MR 0 S
FAUEDIEGURE . R A BRIy, B
WEMZE THUAR G el Ty e, 32 5 i
iR BAT B FDR A o ARSI 6] 15 e
T2 RE AN, BT & (s AN 2 B R &5 )
AR 2RO TR T A A
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[1] &R “H EEY)E” WS, REEYEM].
Jea: Bl AL, 2013

[2] 28k, BRI, 2= 0F 5. AAWITMERL. L 7P K2y K5
224), 2009, 11(4):55-57.

[3] EHRAE. HUMRIB ZAATE L] SR ST, 1980(1):
34-35,

[4] Fifgrhgy ) MAKEI[). P22 Tk, 1977, 12:65.

[5] FRIRE, XA, e, S5 MHACRIURE ) BT bRy o).
%2y, 2005, 27(12):1478-1479.

[6] BHZKUR, skEW], TRIEAR, 55, MIATEEA)NT B i s 11
I, Hri2h, 2017, 39(3):602-604.

(71 VFRak, 1 uWl. MAKE R BT B 9 S5 Ay & P 1
[T BOEE[C). T Ky 5\ Jm 4 [ A VG = 4545 g 24 R
238 C4E, 2000:94-95.

[8] T4k, MRt ACHITE, 55, MIAKEIIOTT B T RO 5%
[J. # %25, 2001, 23(2):151-152.

(91 AR, VIOV, Ji 208, S5, A AR ST B 9 i s 2 BL It
AR BT SO ER[J). TR ARBE s kAR, 2003, 2 (1):57-
58.

[10] PhE%, 3B, FRORAE, S5 M ARG IT I S IS B 28
J% B R IR AL AR R TT O 5[] s, 2005, 27(5):
12-14.

(1] SKHER, T8 . AR A BN 5 | AL A f T S JLH LI )28
WFFEL). G 2= Be st HARFHFEMR, 2004, 17(4):98-
101.

[12] KIEEE, AR264E. MIAKR By S 80x /N Bl S180 g 11
ORI B LR =R R 2 B4 B AREL2hi, 2001,
19(3):75-77.

[13] Kwon SB, KimMJ, Yang M, et a. Cudraniatricuspidatastem
extract induces apoptosis via the extrinsic pathway in siha
cervical cancer cellgJ]. PLoS One, 2016, 11(3):e0150235.

[14] B Bk, Mo BT o 248 D) 5L D). 1
i 2 B, 2010.

[15] SN, YRR, FACAE, 55, MIAAR 2t/ U I g
A0 S P s S AR AR ). LU 2R 2 2 K24 243,
2002, 56(2):145-1486.

[16] A1 AR, PRIAW], Ampete, S5, ArAHEI N B i i TR
JE AT W05 AR RN AN B S A SE IR []. e RS 2
Z%ik, 2004, 17(3):11-14.



282 SIS S LR A Laboratory Animal and Comparative Medicine Aug.2017,37(4)

Immunologic M echanism of Inhibition on Gastrointestinal
Tract Tumorsof ZHEMU Extract

XIE Jajunt, ZHANG Guo-ming?®, QIAO Zheng-dong*, LU Hong-qi°, YAN Hui-fang®, CHENG Mao?®
(1. Shanghai University of Traditional Chinese Medicine, Shanghai 201203, Ching;
2. Shanghai Institute of Chinese Materia Medica, Shanghai 201400, China;
3. Shanghai Leiyunshang Pharmaceutical Co., Ltd,Shanghai 201400, China;
4. Shanghai Pudong Hospital, Shanghai 201399, China;
5. Shanghai Institute of Pharmaceutical Industry, Shanghai 201203, China)

[Abstract] Objective To observation the changes of immune function in normal or tumor bearing
animal after dose ZHEMU extract. Methods  The carbon particle clearance test, macrophage phagocytosis
test. NK cells activity and lymphocyte transformation in tumor bear animal are detected. Results The
carbon granula clearance ability and phagocytosis of macrophage cell in abdominal on normal mice, and
the lymphocyte transformation and natural killer (NK) cell activity in tumor bearing mice were enhanced
after dosing, and the lowest effective dose were 0.3 g/kg, equivalent to the crude herb 5.46 g/kg, which
was 1.3 times of clinical daily dose. Conclusions ZHEMU extract can restrain the growth of
gastrointestingl tract tumors, and its mechanism may be related to the direct inhibition of the gastrointestinal
tract cancerous cells growth and the improvement of the body's specific and non-specific immune
function.

[Key words] ZHEMU extract; Gastrointestinal tract tumors; Anti-tumor activity; Immune function
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P LI R AR IAFFRY AT T IEE R

Z%_i%’/f%l,Zi _i_%;é;l,z’ %%%1,2, 7'{ /@:_1,21 r%—» *@1,2
(1. B R LiE# 2P Mars 8, i 201203;
2. Lk mis B A MBARA RG], Lif 201203)

] BH) ZRRF LB RBRFRGTITR, 5E R6 AR EHLE RIBR, MHHEEF,
¥R, BAMLAMNZBREFARR T, REEWAN0Ah 24, HBI19R, 5k A BRE,
b, SABARE2RIK, SNBEAEIRIXL, BARTd, UEEZRRERE. WEE. THA
ZHER, MBS EREFARE28d. HR RPEABERERBRNTERE TR, BAY R
YRR EEFIEK, BEBAF 1B R TIT-HAERR S, #HR2F8H L ETHR Y R L,
NI R LA . REFERBERIARREEIKAR, FERRRE TR, IT-HEEAB RN

FaiA, FERIVWPIHIHEEZRT.

it

(KA 236 %, BHRAA I, Boxtid

WA
PR S 22 AL BE R B0 3E L UG T 1 & it A

B RPRE, BEEMRR B RBRIIRA.
TR e, R RBER AR TAT.

[hEI2ZES] Q95-33 [ICHAFRIRAE] A [XEHS] 1674-5817(2017)04-0283-05

TEAA A 3% (Social housing, AR HEFR) ALK 2 1L
S 2 W UL Egh il F- 45— AT A5 A e ful (1 45 5 X
. BEFREIARSEI ST Wb b A = 5 Ry ()
PR Ny 2, WK IR S [ 34 2 7 T B
TREFRMER, UL A by SE 50 3 Py el 77 45 B P
il AAALAC E S F, fEHAERIR RS %
(BB I 45 B F 96 5 ) (The Guide for
the care and use of laboratory animals)f 8 il - W iff
Vi AT 0] T S50 A AR R (1 B 2P . i
A WFITRAR N, B IR0 TR S E AT A
2GR FARAN T 7 T A IR R L. s T4t
SHB R —, BAERBB N B REEAAS
1740, ML SEERAE Bos,  BEAA T IR S50 SR A K
Th, SCH AR SR A 2 . AN SO I ) A S A
MR R SEI S, HE— PRI REFR) T HUAE
SO0 R IR AT AT M

[4#= H #A] 2017-01-16

[BE&mB] TR~ MRS 6 5 H (15DZ22290300)

[MEH BN 2% 20(1983-), L, HPsFmiL:, BIsarses.
E-mail: cyli@ncdser.com

[EWAEE] & H1(1974-), L&, ZyHSEAEL, WO .
E-mail: ychang@ncdser.com.

1 #R57%

11 KW EEE

SPF 2 6 H ¥ Hvh 2= 14 38 L, MMt It
H [ 5 24 AR e 9T B [ SCXK (52) 2014-0013] -
DA b S 56 4 b 97 T it 2 v S8 AR R R AT BR A 7
SPF [X I fiu bl 77 35 N [SY XK (1) 2014-0009] , k&
20~24 °C, X 30%~70%. 21t 3 d Kz
W, A A ) B EE N ASZES o TF ARSI T
WNIAADF 2 do LR AR T =R R R
ZE k5 %2 FLERAR B 7 (0.65 m X 0.65 m X 0.45m
JERTAA 0.42 m?), BRI SIYNCE — AR D
H, adithok, Rk, &H457 150 giic )y
WOk R, ERER 75 g, BFARINZ R E
FINH DAL AT RO B0 25 2 Ik, A& ®Co 4 i
TFHE 2 IR Wi 7 HURL ] LA S35 Sk YA R )
F1RHE B2 7] [SCX K (32)2014-0010], &kl
PR B S Ry . AR R
VSRR AR BT R BRI TR S a
RIS s 7K RIS o R4 S50 30 Al FH 1) 3R it
257 NTE KRR .

M RERK R T H TCS-15 L T-FF, /)15 g;
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B B FCRE T H PB3001-S/A HL 1R, 43 /#150.1 g,
)11 METTLER TOLEDO 7% i () 277

1.2 KWH*E

1.2.1 =¥l M0 ma, MErERAA 1,
HEME R A 2, 4119 ML, K41y 8 MEFRE,
Hrp, 5ABERE2 %, 3MHREIINE.
SCR T — H OB R, DAESRET 1 d (fRiFR “D-17,
SCR S — H o D1, DAURZRHE) S s IR 0 £
TRV RN B B0 R BT SR TEF T ST A A
Z05, W41 R4 2 HEAT LR AT .

SCHG AT AR A — R IEAS A, AR ORI
ATAT (1) S 35 e o, DA T AU SR 08 1 1 5
HEAT X 4y o
1.2.2 AEF D-LH]JF 7 0] (1 S5 AR O B 9 A
BRAEAT M) B B B 7%, WS Z SO FF
Z:0L%¢ 30 min, WY ARRINBGENE, fE1h, 3h
RS, BESE 7 d (D1~D7), D1 TRk,
HHT BB M7, FREoig 1 h, Wb BBl
FIBTAT T R B i 2y B 2 ik sk . D2~D7
BRI BEE R, WA EOK . FE R A
i FT3HRECR S AT 05 . DT R4 4 riJa ¥ Bt
BEEFRY I TF, WA H5Em 554 D28, D-1. D7,
D14 J D28 FrE AU T — BRI A, idsxk 5% £
PORAEA AT B o BEFEP LT 2 L™ & 1,
WORH L, B EAMG S ), A B R .

I BRI T 5 2 B R g AT —
Hift s, DLaao el e EWsitidsk. $
TR FOh AN E )T A, BEIRI DA
&0 w AR R AR 1) 2 ) 8 3 1
HIE/RE RS

A TR RN 2403 15 s 76 B ) B
BT T SR e, R UEAT )W — RORE R A
o Zord: TATATIME =0, WE, A/,
WEh =1, TR IR/, PR =2, SEAL.
MRS i &5 T L 007 O B B K 17 Rl =3,

FISH KRB S AT e $1T 2 HAT AW EE 0 A
FES% D1 FrE2Wi%¢ 1 h fIfESE D2~D7 | /1 Fa HA A
8. TGRSR ISR, BEFR B2 10
EHAREA ST B AT A id %08 LIk, 1 min LA
P B 2 UET SRR AT RS 1R
1.3 HitFERE

SR B R4 £ R FH SPPS21.0 JEAT G 36

BT Mo AT AT () 15 O 55 9022 Bk
Wilcixon BRAMS: K e vt 32 3t DU H AT ()
R )3 2RA R K Pearson 774t il 43#t. P<0.05
HFEFHRAHRI R L.

2 %R

TEFE D-LFI T IR SEAARPARR, R B 9 A
BRI ) BBzl g7 =0, WAL S AT BB AZ AT
T A I EE IR, WS4l B B 8 B A AR
R B2 00 FETEAS I AN 52 W0 Bl 40 1) ik R
8, [F) 5E 4% B 25 TCAT AT 22 53

SR AR T 2 38k 3 M s SR I
J5 G, DA SERE SR AN TR ) 1 DU B2 0] (0 22 53
SIS S R WoR, BEFRE TR s A3 K, 3
WIMSER B R A E SR A R, AR S5 R R
DR 2 5, BRI SE a5 o AR = 2l A o
MIX 5o 21 2 ErE SR aE 3 HHh— 13
YR EAMAIET, DR B S v sk A 1
19 M, 42 METEK 18 M.

21 KRE

A1 MEMESNY, BEFRET S AT RS P
{1<0.01, BEF7 W8] (D1~D7) Sh4 44 5 1 44 K
0.14 kg, B 25 58 1 37 (D8~D 14) Mfl- M 51 4 14 it
PG 0.18 kg, SRR W B 4 14 it R 1Y
KRV 29%), BIREHR G —(D14), MErEz)Y)
T RAE K 23, R D28 A6 WEME S k4T
FRE . 2 MEMEZNY, BEFR AT ST RN t RS
P{14<0.01, HLEE%0)(D1~D7)sh ) V- ¥ 1A i Fe i
BCXT AR R B2 R R (L 0.08 kg), JrEEIE
D7~D14, WA KES(t 0.02 kg),
TEATIAR ST B R HT S 3R T, H 42 )78 D28
HEVES ARSI A A T B B35+ 018kg),
RUBEFETT FEUEMH A TR T (R 1).

® 1 HFARHHIERE

a1 i kg

> 411 412
D-1 398+ 0.34 429+ 032
D7 412+ 035" 4.21 £ 0.24"
D14 4.30 + 041" 423+0.26
D28 N/A 4.46 + 0.30"

7 5 D-1 k4, "P<0.01; 48 1 n=19, ¢A 2 n=18
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22 JEEMIRK

Y AMEPES) W) D-1~D7 4 214 PE 39 D-1~D15
M YOKTGOLMEE s (& 2) o, B
AR 1 MEPE )P B B B R (2 # (P<0.01), #FFE I
)45 L4 #2408 30%~40%, KA K, 1
15 ISR i 4 R R 52 2 420 100%. 40 2 I
PES AT TR IS R K £ T Bf 2 3% (P<0.01),
MEE E AR T 0, [FA AR K & KR
Uk /D B LF TEARK o« BEFR S R A R ), Tk
B RMYOKEEIKI . ORI B3 304 2 it
PESY) () AT AN PRI k> BRI RORL AR /N o 21 10
E 2l 4 25050 R R AR U G HH (2 A2 Ak

®2 Y TFHRRE %
EEY 411 412
D-1 100.00 + 0.00 100.00 + 0.00
D1 27.89 + 14.42" 3.33 = 445"
D2 26.57 = 20.71" 0.00 + 0.00™
D3 36.57 + 12.96™ 0.00 + 0.00™
D4 32.09 £+ 17.17" 1.39 £ 2.08"
D5 32.88 + 16.77" 251 + 3.60"
D6 35.46 + 13.22" 1.98 + 2.13”
D7 96.32 = 8.14 36.0 + 28.76™
D8 N/A 28.89 + 31.97"
D9 N/A 28.33 = 26.00™
D10 N/A 52.78 + 36.87"
D11 N/A 4111 + 37.24"
D12 N/A 4472 + 37.24"
D13 N/A 54.72 + 36.44"
D14 N/A 65.28 & 34.19”
D15 N/A 63.06 = 31.07"

7 5 D-1 LB#L, P<0.01; N/A: 41 1 shs & A &
4 D7; 2 1 n=19, 2H 2 n=18

23 TAFERU

FIHT A A A MEME P71 D1 RFER0%¢ 1 h i
[ ZRILFT k%, 8 MREFRIE T F I 4 IR LA
A 6%, A2 BTSN 1~2 ik A 2 fEYES)
YIE DL ITURRERM L h N, BRI ZH, F64
IR ENPARINAT 3}, AL LT 4R 3).
755 D2 22 D6 [t R AW 2 S 3T ik K
A, AL EBYIMEER] 2 ks HEVESI YA I, 33
RIMA Z kAT, AL RGN (R 4) . HE
e L 22 5 8 3% (P=0.003), WEVES W (1F] 3] #4E
HLENITTFUERESR L h N, HEVESI 41 2 A 5
SRR R B S 2 TR (P=0.011) .

F 3 B DLFHEME 1 h TR XE(n=8)
5] FI2E
= 0k 1 2k 4k 5B
411 0 1 1 4 1 1 3?2
412 6 1 0 1 0 0 5
4l Lk, P=0.003

%z 4 $#3F D2-D6 L THMEBET R ELE R (n=8)

5 F 3R
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The Feasibility of Social Housing for Adult Laboratory Rabbits

LI Cai-yun?, JANG Zi-rui'?, PAN Xue-ying'?, SONG Zheng*?, CHANG Yan'?
(1. National Shanghai Center for New Drug Safety Evaluation and Research, Shanghai 201203, China;
2. Shanghai Innostar Bio-tech Co. Ltd., Shanghai 201203, China)

[Abstract]

Objective  To study the feasibility of social housing for adult |aboratory rabbits.

Methods Totally 38 New Zealand white rabbits aged at 6 months with 19 males and 19 females were
single housed. Food intake and body weight were observed one day prior to social housing, then the
rabbits were divided into 2 groups (19 male, 19 female), each group respectively housed in 8 cages
(5 cages with 2 rabbits, 3 cages with 3 rabhits) for 7 days, food intake, body weight, fighting and injury
were observed during 7 days social housing, and then single housed for 21 days. Results The food
intake of femal e rabbits was decreased compared with that of being single housed, the normal growth of
body weight was affected; high fighting frequency was observed at the first day of social housing,
fighting frequency reduced or stopped after social hierarchy established; no obviousinjuries were observed.
The amount of food intake and body weight were reduced significantly for adult male rabbits during
social housing, frequent and continuous fights were observed that caused serious injuries even death.

Conclusions

Adult female rabbits can be social housed under proper nursing by animal care staff

during the initial stage of social housing, socia housing for adult male rabbitsisinfeasible.
[Key words] Laboratory rabbits; Social housing; Pair housing
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Effect of Sodium Pantothenate on Cardiovascular in Beagle Dogs

ZHANG Cheng-meit, JI Jian-bo?, WU Chuan-tao!, SONG Wen-yan®, SHI Yan-qiu®
(1. Laboratory Animal Center of Shandong University, Jinan 250012, China;
2. Institute of Pharmacology, School of Pharmacy, Shandong University, Jinan 250012, Ching;
3. Institute of Medical Diagnostics, School of Medicine, Shandong University, Jinan 250012, China)

[Abstract] Objective To observe the general influence of sodium pantothenate on the cardiovascular
indicators of Beagle dogs. Method Sixteen healthy Beagle dog with half female and male. They were
randomly divided into four groups. high, medium and lower dose of sodium pantothenate with 0.26 mg/kg,
0.52 mg/kg, 1.04 mg/kg and normal saline control group (NS). The dogs were anesthetized with
intravenous injection of 3% pentobarbital sodium. The unilateralcarotid artery was dissociated so asto
insert the artery cannulae for measuring systolic and diastolic blood pressure. Then unilateralfemora vein
isisolated for asingle intravenous injection of 1 mL/kg sodium pantothenate, and electrodes were placed
into their limbs to record the indexs of blood pressure, heart rate and electrocardiograph before
administration and at different time points after drug administration while each observation index of the
Beagle dogs was constant. Result  In this experiment, sodium pantothenate did not evidently change the
value of blood pressure, heart rate and electrocardiographic in Beagle dogs after intravenous injection
(P>0.05). Conclusion The sodium pantothenate has no evident effects on the cardiovascular
indicators of Beagle dogs.
[Key words] Sodium pantothenate; electrocardiograph (ECG) index; Blood pressure; Heart rate;
Beagle dogs
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B s NUER T T 1993 R EN. (h FEHRA
rSTE S ERREME S AR R SO R TR R A
PUPESERF A5, FENRPR L) 2 NI T30 7 & Bl miE o
i, o TR B AR YA T i St K A A a1
ARAEAAE A BEE IR B 17 RENS A2 KR Bop 2R 1
I 78 TE Y () IE H A R 2 I W TR R
Lo AERF N TE PR 1T o A S 6 R B T
T VR0 SR B ) /IS BRI ARAT A SR RS 1 10 3
Wi, AL PR R BR Tk, BRARA E AR B
oIS, 3 i S Bl 0 A A S R R

[UF= HH#A] 2017-07-16

[BEETE] /A% I H (2014A030304028)

[MEB B WAEHE(1982-), L, WL, WF5ET7 ) hy 55 5h i
E-mail: 164666607 @qg.com

[EIEE] X EA(1970-), 55, Tl L, 2%, WH5075 1 R 556 5)
Y2, E-mail: 1003280841@qg.com

BABR I ¥T Ae %A ) B8 A ROH A8 Fe 289 HEAX,

[ E4S] 1674-5817(2017)04-0292-03

1 #R57%

1.1 Kz

SPF & KM /MR 80 ML, 4 (18 + 2) g, Ui
MR, thT R A B B B ) R [ SCXK ()
2013-0002], flFE T 4w AR K A#[SY XK (#)2014-
0136] Ml e N, B %8 5 Mo B H w may ik,
B K. 7d 54— )#BE,
1.2 RINERAR

P8 PR TR R WAL S AR ) A W) %, TR = 2.0
X 108 cfulg; 10% /R % WK, Ky . KA
By TAEAN BTN T AR IR AT A
(NH3) KA (JISA8-NHa-X) .« i AL & (H2S) KA
(JSAB-H,S-X) Wy 15 ™ P v i 28 75 52 A bR 24 7
1.3 KWHE
131 e F/ RULHEME S R 5k 4 4,
BR2H 20 ML, o T 40000 IRAE, T4, TIZR. VAL
43 A% I R B 500 mg/kg. 1000 mg/kg- 1 500 mg/kg
HELALPER 21 d.
132 b RAFHEeE IV H RS
10 g %k}, B Hd s U FERELR, K5 TT 4R 1 21 d
SERITRRCE, PSR R, HIEAERIEE L.
1.3.3 NHsf#tb 2 HS 897 ilid NHa. HoSH
IS A 1 S8 I FLAS I /) BT S 38 28 1) NHs
FTH2S WK A
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134 EAMREEZHRE S 21 d RS AR
FAE, HL 2 g FEFE, AN 0.5 mL HZE 15 min J5 A
5mL JRE M 10 mL pH 6.7 FrigfREh 22 v, #2727,
37 CHig% 24 h, B i, hizK 2 mL, 4 000 r/min
Z0 5 min, B L mL o B3E BOR H fE s i L (k)
ENRBEG TE(BA NHs-N 5 8% R).
14 FHitHh
¥ F] SPSS Ge il Bk LR 3 07 72 73 i (ANOVA)
Hlge /N B 35 2805 (LSD)HEAT /0 W Ab B, i 45 R
VIR A ME £ e ZE R R, P<0.05 4 7% 7 A 4

W .
2 #£H

2.1 EEEREXT/RAEFEERERY R
w1, MH. VAN EAEE H B ERE T
WHRZH, HIEGE 2 2 5 (P>0.05), K} & Lg% T6)

41 (P>0.05), HX&&EAA A1 (P>0.05).
® 1 FEIRERBREN/NRESERENTL

415 HiE e /g HX i /g Bl E L

141 0.67 + 0.15% 6.32 + 1.01* 9.24 + 0.3

1141 0.71 + 019 6.75 + 1.79* 9.51 + 0412

NE] 0.79 + 0.24° 6.45 + 1.322 8.56 + 0.54°

V4 0.83 + 0.2 6.29 + 2,02 8.12 + 0.320
T AR N=20; [R1 5K i bR ) /NS 7 RER 4 ]

22 AN 75 (P>0.05)

22 BEEERE T/ NFREE(EH NHs F1 HSHEMAI M

ME 2T W, WEH 5 7 d, IITZH . V41 NHs (7]

HENHE W] AR T T 200 11 4H(P<0.05), 7 d  fefivkl,
FEE 2, FHMBENDKESH—

j‘f‘(P>0-o5) o

JEBA W 2 2
T HLS WA MR B 0 %

R 2 EBTRIRERERE A RME/NREES

NHs B3R E mg/m?
" HES N TE] /d
B 1 3 5 7
[41 0 24842190 3897+937 6544+51°
M4l 0 69 +215 1871+7.6% 5931+ 654
M4l 0 5924238 2085+ 447 2478+ 392
V4l 0 639+333% 1619+653* 1872+ 495

T FEARN=20; [R5t i A AR )N 7 BER R 6]

ZE S AN (P>0.05), [Fl B AR AN R NG - BER 7R 4 8] 22
5t W (P<0.05)

2.3 MEEERE X/ NEREE P IRESRI 200

Wi 1, T4 IV A A AR R RGP L T
ZH AN T 4H 53 5 PR A 14.4% 1 11.8%, {HIESEIH2: %
5+(P>0.05).

120 -
100 -
80
T
2 60
=
=
ST
20 -
0 -
148 II4f 11148
B 1 BB ERERSERE T IREEE A & ﬂ
3 itig

PR B B T RRAR BRI TR R I 2
FRVEDR S ST I8, 72 BRSSP AEE T N 583k
i, RAMRY . HIESE, [FXUEATHE . WL
FFBA S BEER R — 8, 2T AR SR i i
EACPHEE R AT, DITURY, B e i)
YR (1) e BR AR (R V40 s v, sl b
e Thee, MEaRPUmaety, 772 PSR 4
AFR, SR B R R 2R kg S EREIT
2 PRI R PR A o — 14D TR T 11 ) R S
e R XS S84 B E R SR i, PR R BET
RMVEIRE . EORIESFEOD TR, 7o FL A5
FR RS 0 K 2 2 FRLFT B 561500 T LA s s A o g
Tug% Sy, PG R W E R GR LR 3
RS W, TR IR I 2% 1% 2 A R4 e g 1]
WO, BRCRIALE, I 2 PRI NHs (5 &
AWEFTHR N, 1000 mg/kg. 1 500 mo/kg K R 5 20
(1)~F-35) |1 3 ROk} A o T A, R — s vk
(1) 146 T8 B T fe = b/ B 2B 1 000 mg/kgs
1 500 mg/kg P B 2H /> B NHa (1 R B A T
,,,,, FEZH, FEDOT RS PERS AR 60 R4, 611 1 000 mg/kg
P R 1T 11T B PG /DN BONHI T HE I, I T g A2 IR R s i



294

SIS LU P2 Laboratory Animal and Comparative Medicine

Aug.2017,37(4)

MR B A5 Wl P PR T . WU B 45 7 1 13
B, SHIBR AT . YT R ST R (1 A, X
A MR R 5T A NHa A HS S5 514
iy FE Py 2 B e A 2 R s A SR A T A
SRR S0 5 A SIS A AR, A iE
BRI A0 S PR AR AT UK e R ARSI
W VA Sy — T Rl A AR, E NIl e e et
g 2R, (R MIE R A, REBD A
B REOM R AR = A RECA R SE I A S
RN HE R 2%

ERpas

(1 PR, BT, Y5 R, oy Id il A 2 T B (s P v ) 1 7 )

(2

(3]

(4]

(9]

(6]

WUV AL, LR BRI, 1999(1):32-35.

ARIREE, JH T, S B IR TR Wi o B 3 B A R
AR, P EAERSF2%E, 2004, 16(4):193-196.
AL, WA TR, MR, S5 XUBORF B 1Y) o 2R SR ME X LPS
WOEAR U IS B AN D) RE 0 52 [J) A AR AR 2 R
g4Ik, 2000, 20(1):4-6.

Sy AR, BORAR. U SR B R R B L g AE S A
SN L] IS, 2013, (5):22-24.

XUACEE, TS, FLR T, 2. Jit R T X PO A = 1k e Bt
T SN LR 2 ). R AL, 2009, (7):
130-134.

TARIE, Mift, #EBeZR, 5. BRI A KAk 1 5
[J]. Tkl Tk, 2007, 28 (16):39-40.

PR, ERERIE, MR/, S OB BB AE MR IR I R
BRI ). AEIEAR N, 2003, 24(12):40-43.

Influence of Butyric Acid Bacteria on Harmful Gas Emissionsin Mice

PAN Li-jie, YU Wen-lan, REN Bin-bin, CHEN Jia, MA Xiao-li,
ZHANG Jun-jun, LIU Yong-lun, LIU Zhong-hua
(South China Agricultural University, GuangZhou 510642, China)

[Abstract]

Objective  To explore the influence of butyric acid bacteria on harmful gas emissionsin

KM mice. Methods Eighty KM mice were randomly divided into four groups (group I, 11, 111 and V)
with equal number of females and males in each group. The micein group I1, 111 and IV were fed with
butyric acid bacteria at the dose of 500 mg/kg. 1000 mg/kg. 1500 mg/kg by gavage for 21 d,
respectively, and group | as control. The concentration of ammonia and hydrogen sulfide were monitored
every day, and the growth performance, the activity of urease in faecesin each group were tested at 21 d.

Result

Compared to the control group, the average daily weight gain of group I11 and group IV were

improved. On day 7 of gavage, the ammonia emission of group |11 and IV were significantly lower than
that of group | and group Il (P<0.05), while the H>S emission were not edfected. The urease
activities of group Il and IV were lower than group | and I, but not significantly (P>0.05).

Conclusion
ammonia emission of mice.

The butyric acid bacteria may improve the production performance and reduce the

[Key words] Butyric acid bacteria; Mice; Harmful gas, Urease
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AEEEBIRFZIEEL SD
AREKABEHZ Y

REAKLS M2, RE4ES B dh3 0E %S, EEMAL B3
(1. EBZGERFR LS A MF R, Lif 200240; 2. £k 575+ %, ik 200025;
3. LB KFEFREEHMAFE, Lif 200025)

HRE] BHH ARIRTABRRINSNFANKIAKRL R G0, Wik L RsRSH DV F4
KEFNEEMREREATIRE, AiE 4% SD K AEEESF) A A EF 3RS =
ABEIRF| B F I (BEIR O h. BERR 6 h. BEAR 3 h). KA <P EKIFE” Fikid 5 mb kA 44
A, MK SD K ALEENFELT H(4-8 AlE), ZabRaX ARREE. KK, T74H3R
BXIEELEBTRAS T @G T, BR ERAKRARE. AR KBE(P<0.01); 474 8
EHHE. HAARSEZLZEIANT, HIRA BB ARR Y, WEE,LRY . &t KIR
T4 BEARH 47T b R A A SD K AR 7 R4,

[E5IA) sIRF S, FAY, KR A RAF,; Wik

[FEHES] Q95-33 [XHkFRriRAE] B [XE4RS] 1674-5817(2017)04-0295-05

M A SR < (R 5% / AN AL, Sleep deprivation) B!
BN 7] 28 IE 5 A BE R ZE 8 DL R o WETUSR Y, BEEHIS
AN E AT T4 5 AR 2 A2 /e S B
A, 07 /DA R AR AN AL 23 52 0 SHA R ) R B 19

A RRERRO ) LA AR KOR B e, i
S B (1 SIS H e SR KA S A BRI 340 <5
P T IS AN I R B S T 00 o AL BUR DL T
AER AR RIS AL, %) 4 JAR 541 SD K
AU 145 AN [ B I g BRI R <, T2 4 4.
KH NP GIKIEE” T g g S A AN 58 A B HE
FZFREAL, U IR AR R 556 K BRAE N5 R & I
(4~8 JERE) MR AL AR, AT I PEBGR
KAV PR TR RGO i

[Y#s H HA] 2016-05-06  [4£[E] H #A] 2017-03-31

[E€WE] FXK R4 54 81200940 F1 2013 XI1T[X
PR AR 4

[VEZEI/T] AKH K (1986-), T, il 504, M dish s b
BP9t E-mail: zhuyg@shsmu.edu.cn

[BIAERE] BECC(1972-), &, WL, BT, s s
Lidh A . E-mall: mazhengwen@shsmu.edu.cn
IR (1981-), B, HIEST 5L, M FIEIL S g% 7
I EIFFE. E-mail: yec@sjtu.edu.cn

(RIS, LAY 7 /48 78 A2 B HRON AR A R I
PESR L2580 2 5 s o

1 #R57%

11 K

4 J RIS SD KR 40 M, MERES-2K, WA -
T $57 38 T S5 ) A BR 23 Wil (SCX K (377)2012-0002);
TR T B AT R A B A B [ SY XK (1) 2013-0050] -
12 LG
121 A#ERFIFKEGEE HBEY AP,
4, 460 cm X 60 cm X 30 cm (At A L
W T, ST AA VSRR 9N 5 om,
TR EE 5 em MK G, ZKE KD
VE— SR B Sr e ok . e A /K T e
KeELemEf. AHBBEET LiE2ZANEA
L. EBWHAEPBE LG, DR, [F
B 1k oK Bk ik
122 ME. &&5KA  FHEKF(YBE0OIN L iff
WFREHL T #%) ). Thermo 25.0HL(Legend micr 017).
27 I e S e W e A (R, 55 Bl Architect 12000) .
D) A HL(HEE . Leica2235). S (18 £ H
2k, fit'5: 1507294).
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1.3 #MRAZE
131 i 40 LUK BENL A 44 HEEHR
3 (MR 2 8 hy4H . HEAR 6 h(IEHEH % 5 hy, i
M 9 h(REHRFZF 2 h)4LRTIE &6 4. ARIRE
T, 4 JERE K R RENR S (7] 25 9 11 h/24 h.
132 KABBRFPHEVZ S KH “/DEGKH
527, 4 JE S R R S0 A 42 4 0 B H 23 BIAE R IR K
& FiCE 21 h(iEAE 3 h2H). 18 h(HEHR 6 h Z41)A115 h
(MEAIE 9 h 21), KEUREIT K G L, — HIRR AR 2 2k
NTKH, e FE RS, AT A A7 B ) < AR
FEEFIRG 1)< 5 6 I it 42K L 8 IS (1 i), M3 4 )4
133 KAATHFUE FHULKARLE. #HE
JeEE AT ML R MR AR
134 XRAAKZFHXIEFUE A2 AN —
W, FRR R R R K R4 R B bRk Bz -l
FANEMY K RS AR B R MPE 2 A K AR
fi% (100 mg/kg 45 &) Jr, (Lo IR AL, 3 000 r/min 5.0
15 min, 73 E 003G, A2 R0 G el s {30k ) 2
. SR, ME R HEFLFEOKE. ORI
H ARG 24 h, {57 1R BEAR R 505, Al RS
135 KAMARIAGIFENR 2R 8, I
PR JE R TG PR, LU I 0] R 5 S 30 21 2 )
D BOHEPE R BN 58, HER AR 4%
ZIRHRE 2, 4~5d a1 CREIRK . A1 oI,
PIF R IR 2 - PH e (HE Je(n), MLEoN 451
14 HitA*E

P Hds H xEs E£ow, KA Prism(4.5 JlRA)
£, F One-way ANOVA BT822 407, fi4
AN ) 55 JEAT 20 100 5 2 20 Hr (Two-way ANOVA),
P<0.05 K % R H it # e L.

2 R

21 BINEIEFEH SD XARERFISHER

SEIG T AR (4 JEHRE) O IR A 4 VUK BRR
RE MR A2 F5 o ENIESEER KRR, XS 41 8 ML
(HEVE =4, HETE =4), 9 h 41 9 WL (MEME =5, HEl: =4) %8
2 4 FIRERR S5, BAET:; 6 hdl, 3 hdH T3¢
BTG5 18 Ao L AURT 2 JUREME R RGeS, T
1E 6 S O IR, 3 h 20— UEME R R BE
BREER A2 95 . DRI, 6 h 4145 8 LUK R (HETE =4, i
PE=4). 3hdlf 6 LR (M =3, Mtk =3) 5 4
N

22 ABEHRBRITHEUR

b FR A 5 5 S AL A R RE R, PR R B
FEACHHTA], TP R SR rpoos FRUZH B v T %S840,
L 6~8 I, 1% Sz 20 1) [ ) K B e 22

W HRZL K SR BT« MEAR IR . IR A LA
9 hAHHIEWHZERNAK; 6 h 4K RERICEFEEA
%, JT B A K AN, Xk, ST T
H— LU KRR, 3 hdKREBRLH
Py MR, RERRE. RARZE, IF
WA RSN IR B, B .
RN HILBGHEAT A WA Y, LRI
—JE Py 2 JUMEME R R K 1 D UE BRI S BE T
23 ABHAREKAZBFHEXERTK
231 WEEZRMA WK LPIR, LRYGESAK
A BTRARRL. 6 JEIRE I, &S50 20 K R4 o e 3
KIE T 6 4 (P<0.01), MEME AR 9 h 40 &
T 3h41(P<0.01); IEME KL 9h4l5 6 h, 3h4lHH
LLA Fevh 2 7= 7+ (P<0.05 8% P<0.01). 8 W HT, %
S0 20 K AT R 3 K B B TS i 4(P<0.01) .
i HEMER R 3 h 32K T 9 hy 6 h41(P<0.01);
9 h4l5 6 h 4l a1 45 it 2 7 (P<0.01) .
232 HRKEM HEFEEBEAEA I, ¥
W#E1L,
233 AXHEHRAMHER/ML hER20H, 64
U I, A R 30 R R 2 i B A v T % S A
(P<0.001); 8 J&J &, 5 2H P I o P R B A) Z il 5
B REM 2R (P<0.001). HitE KR 9h, 6 hdl X
X HRZA 1ZH Y 81145 4 J81 14 AT i 7% 72 7 (P<0.00);
T MRS RO K B 8 Jl i 2 ] 75 7 B A T 6 Jl iR
(P<0.05). HfEPEK RS2 8 WS N0 4l S 3 h 4l
HYH2# 7 57(P<0.05); 8 J i i etk A Sl S M) i 20
5 6h, 3hAH 547 m:(P<0.05 Al P<0.001),
9 h#5 3 hdHz A gk 7% 7+ (P<0.01). X
SRR RAE 8 IR S 4 BRI E/E il 5 (P
<0.05, P<0.01). 6 J&ldiT, SEEZH S50 2 ot il-2
ZEoto 8 JARSIT, MEMEKEUME REXN A S 6 hdlz
[ Gt v 72 57 (P<0.05); AH ] JAl WSl kK FRl 2 7] 648
PHEE 2 5, A A PRI A5 S B 20 A 2 3% 2% 7(P<0.01) .«
T A MK SR P R PL 38 =TT 4 31 8 I 4
FEEAUKSY, B2 B g2 2 5t
24 SD KRMMFAERMEIREIEAERE. JPELALR

By 2R
241 MWRREBEEWEA  SD KA 8 JE R I iF
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F 1 KEREWEERREREK
i H 4151 PESI 4 6 )i 8 i
A Iy ot Al g 58.10 + 3.30 139.30 + 3.19 190.20 + 5.57
I 58.03 + 0.28 160.30 + 3.09 255.50 + 5.39
9h4l I 56.78 + 0.49 110.20 + 2,63 149.00 + 4.48
i3 59.22 + 4.60 126.90 + 1.96'¢ 187.50 + 2.34°@
6h4l I 50.48 + 2.76 102.60 + 3.01° 139.60 + 3.54°
I 55.30 + 0.64 107.10 + 314 163.20 + 5.08°
3h4l e 58.78 + 6.92 90.20 + 5.62# 98.88 + 7.43+@
i3 59.54 + 1.06 102.10 + 2.34°# 127.30 + 7.20%@
K Jem Hof R4l I 22,90 + 0.35 31.20 + 0.10 35.58 + 0.18
I 2257 +0.21 32.93 + 0.70 37.88 +1.27
9h4l e 22,98 + 0.29 29.10 + 0.27" 31.98 +£ 0.35°
i3 22.86 + 0.50 29.90 + 0.68' 34.93 + 0.89°
6h4l I 23.35+0.85 28.55 + 0.12' 31.98 + 0.35°
I 22.40 + 0.29 28.75 + 0.36" 32.95 + 0.59°
3h4l I 22.68 + 1.35 27.90 + 0.74 29.20 + 1.27'%
i3 23.08 + 0.29 28.38 + 0.77 30.98 + 0.12°*

VE: AR, xR LEAR, "P<0.01; 5 9 h LB, #P<0.01; 15 6 h L4, 4P<0.05, @P<0.01

R 2 KRBMBMZRKTE

WA 4151 PET 4 6 )i 8 Jil
AR fug + L 41 W 2537 + 15.14 36.52 + 2.22 39.18 + 0.76™
i3 21.32 +1.33 28.37 + 3.46 11.03 + 2.07 ©*
9h# i 9.98 + 5.67 9.02 + 356~ 39.63 + 0.25®
i3 25.58 + 6.51 12.40 + 2.30~ 5.89 + 0.37°
6hl M 17.41 + 4.86 14.86 + 7.80~ 35.72 + 4.28™
i3 24.28 + 6.46 13.60 + 6.63 8.09 + 9.89°
3h# i 17.49 + 6.15 10.11 + 5.98~ 29.10 + 7.234
i3 24.87 +13.24 5.49 + 1.31% 9.50 + 1.93°
2 jug + L1 i Al I 0.14 + 0.02 0.17 + 0.02 0.24 + 0.08°
i3 0.14 + 0.02 0.24 + 0.04 2.10 + 0.79"
9h# i 0.13 +0.01 0.14 + 0.02 0.14 + 0.03
i3 0.14 +0.01 0.27 +0.03 1.28 + 0.43
6hl i 0.13 +0.01 0.14 + 0.01 0.15 + 0.03
i3 0.14 + 0.02 0.24 + 0.02 034+ 0114
3h# i 0.14 + 0.01 0.13+ 0.01 0.16 + 0.034
i3 0.14 + 0.06 0.24 +0.08 0.19 + 0.03~*
M 1% /ng « L it 4l i 15.20 + 0.71 30.40 + 1.33 33.80 + 5.70
i3 18.68 + 0.95 28.67 + 1.86 25.30 + 3.54
9h# i 14.22 + 4.47 28.00 + 1.41"® 28.67 + 1.86"
i3 12.60 + 2.12 26.60 + 3.54" 28.67 + 1.86"®
6hl M 12.82 + 1.10 2775+ 1.41® 26.00 + 1.414®
i3 11.40 + 0.02 27.00 + 5.66® 28.25 + 354"
3h# i 17.00 + 5.66 27.67 + 5.66 34.00 + 0.03"
i3 10.25 + 0.01 2250 + 2.12" 2533 + 2.83"

D ARIRIPES, X RRAL LR, 2 P<0.001, A P<0.05; 5 9n Lb 4%, #P<0.01; AR AT, 15 4 J#% L4, ®P<0.01, © P<0.05; 56 )4

B LLER, * P<0.05; AR, AH A R #S LE#R, © P<0.001
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Hl oy R R, HFRRE . IEWA
A A B S ] L) I A A LT A 5 S8 4 TR D
F L 10 £5(P<0.001), i 75 SE B 41 M B G i3 72
Tt o IE 2R K RS2 R ] 1L 78 T 7 i 4% S
20 I i #E %011 3.36~6.85 £%(P<0.001), 9 h. 6 h.
3 h SZEG A P PRI I 1) R A IR B AT, (LA )
BoRIH¥E R

242 9PEARF  SDMEMEKK 8 FIREET, 1EH X i
YA SEIRZH T 9N S AR B . DN SAME 4
SRRV O SEAN R B R, TR KEA
FIT B, K/ANA— BN (E 1, X4l A-B; 6 h
H: G-1), ] WENIEIER R IR GH L (%), LAMAR
KiysEiA(E 1, A, D, G, JHric “L”). Fk
HONHER(E L, A o“#” bridkb), 4grH 8t
B, oI, SR . W1 O R E sk

RO, Ja B — RO (B 1, C A,
W12 GN RFAR ML (& 1, CHIL T “A7 FiFe) A 5 oY
L0 55 ) R 1 B YEL 40 B 1) S, T BB e
(B1, CHILAF “t” Freg), ON e 2 5%
(1) DIV 240 B (SRR R 41 ) T W AR 22 (B 1, C AT
A7 FrR), FAMUCH BE RIS . O P R A
MU % . MOt vk, PRIBEA0 . ORI & ol
(1) 035 2 2 Eh AU 00 L R A5 240 i b [ £ P A 1 1

B 1 EFNK o ones ()4t . R R

i, WEENAY SE% TR, S BAR LS A1
3 it

TRBENRR < HUAR R R IG5,
S RIAR 17 8 Tt 9 MG 0 <3 K L AT S B 7 3
R S <3 A — ofr 22 L 1) YR LY, T Bt

A.D.G,J, Bar=500pm; B .E H.K, Bar=200pm; C F I L, Bar=100pm; C: ¥, Bar=50pm
L-JREE: SRR «-0)8, 1-0E: A-EEN: A-MURE. ¢-HEREN cBBE

B HUN AR BB 26 B R 50 — 5 I FR ST RE IR fE LT B AR 5 = A IEL2 28 51
Vel P R 0 R 2 5 HE 1 v 1 ML P 15
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NARTR Bl - ek - B R R TRl (HPA il ShL
Woruh . WIRANE . AR RAERER
fl, HRFPHESOT. ALKt 4 R SD KRIT4H
MEARBILF G — P, 6 h 4R 3 h 2l 704 1 BUkErE
A2 JUBEME R RRBET, JRRES IR, 55050
KRR AL (B /D, IR ), (HIET
B I NG . SR ER N, BTEAR 5 ) i
JR TS ™ B T A6 I B S 52 N, TR
B RIS . X S UAT I E A — 8, BEAR
RN EIIOESEA R WS PN s 7Ly 2 11 Mob i S S UM
TSI RUAE 4 AR 3 8 s R B i fErp, 1A
Jo 5 A PR B IO L o0 R AL i, B R Bk
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K, ZRBRIF¥RE. X—4RERE. 5%
A MERTEHR R 2 FEOT ARG kb . A
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U JE LR A 8 - PO P i 1) — b, R TR
54 IR0 A B RS2 AT T I 0 e
R, ARl & B S S K EE K. IR, i
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LR EENIN P AEIE L PNCR

23 LI, KIIANTE IR R (0 IR ) 25
TR IR A R, RIEMBUR A
KGN, MBI Wedis D, VENR R & Fdi>. [
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WXAR, 7 R, B A, % R, R &, AR EE
(W7 ER BT EERIREFH, ©F 2R shmA-L 50 EHF AR,
AEALEHF A, HF 210002)

HBE] BRY ARG ERR) R(GFPnunu)sh i B dey k. Ak KA MEKRR %, &4
15d, A1t 40 R AR A B a9 SEMHLE E R AR R (GFP nu/nu). 4R &R AR
(GFP nu/+). BALB/c#s &3 GFP nu/nu) & BALB/c 2241~ R (3F GFP nu/+)#EAT A 4 A ILEK,
HHEMAENE AR AR, LR A DS A AR R RIS R iR oA, BR 4%
&5 AR RBRLEE T RAGPUESN 1 B B1E A F 55 A T7.5% =2 825%, 9 21%F BALB/C
oy B A BALBI/C 424~ .89 90% B 95%; 4k & 5 AR RAGZ &R A R anth B 8
4AtiE A 7~8d, &8 BALB/CAR/ ) RA7 BALB/C 224~/ S04 842 0t 18] 4 5~6 d (P<0.05),
FERIARD RAZER ARG RGSEITH. HH. e HFLE 553 BALB/c#R
DR A BT R AR 22K (P<0.05). £5i1 @i IR A R ABRIAGE & R AR RATAL 6930 1
BIIANE, e B F) 6 3h 1 B 20 R A A i 4 €38 ) R AR A7) B4R AT 0 R B0 438, R
= R IR b,

[K8EA) &R, SFRAS, MRk, A6
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[FEHES] Q95-33 [HkFRIRAL] A [XE4RS] 1674-5817(2017)04-0300-03

SRA0 986 H 1 (GFP) I T8k 40 it 26 4 2 Fl )y
THEY P N RS Z W ThRe L —. S50
RN UK GFP £ [R5\ BALB/c #1/)8 fLimi#9k1W,
ARFE BGOSR LK, RHZA R
BT T 20090, M T E 220 A B AR A 3R bR A
oy R bR, RTIN T T A TR A A R AL
FHREIT T A0 TR b P B 1 (1 20 A g A 1250,
FEHFEE Y, MEBGODOEHN R BT R
AR, 0 e 2R (0 SRR /N R T 7, i
FRMENE /N RS TR TR T30 T SRR T
R, AEE I GFP 3 PR T BEX P /N B 1 A 2 T
Reth = A sgmn . PRITE SE B2k P=$E ., K2 RH
HEMEAEA T (GFP nu/nu) 5 P 2% 41 (GFP nu/+) 42

[Y#5 B #A] 2017-02-09

[EETEIT] B SCAR(1990-), L, B, ARL, MDA/ R
BRGEWE. E-mail: 452665670@qg.com

[BITER] 1 E(1965-), 55, #%, MBS0 2 )&
MV, E-mail: yunshifengl@163.com

B, WAL ESE 15 d ) I Rl S AR 2 A v
(0 9ER N R(GFP nu/nu) . 2R (052 6 244/
(GFPnu/+). BALB/c #/)M il (IF GFP nu/nu) 2 BALBI/c
/N (AR GFP nu/+) 23 Al EAT BIaE R Fowis, A
1iff 1 MEME 2R (L5 SR IS BB B 5 S ()7 iy
W, s, S )E . B ) R AR DA
B JE B B IR B v B R AR B R B, e
HITEAN[F) Bl 155 JE B I 9T GFP & 75 0 2R (L5 AR/
B B DI RE = AL S, i e S IR R AR () HEA 1

1 #MRERE

1.1 W, =+ 5K

OrIBUA A F 1) 8~10 J&I % SPF 204 (056
BN E(GFP nu/nu). £ (058 6284/ BU(GFP nu/+) <
BALB/c#/)N L (AFGFP nu/nu) A2 BALB/cZ4 45/ L (FIE
GFP nu/+) %% 40 H, ZRGSEHYINR ARG T A
BF 2L SCXK (4)2012-0014], BALB/c /)N R M
Fe G I T M SO SR 3R B ) A BR 2 W] [SCXK
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(75)2011-0003] . VU4 B)4¥7E SPF 2% ¥ it 1] %
[SYXK(%) 2012-0047]. Y2 Bei. 3.
BE MR A . A HEh K.
12 F#&

¥ 40 JUMEPESR (00BN R, RO G
/N BALBI/c #/N A BALB/C 24 457N R 233 4
5, THELTER 8 1 00~8 1 30 Kl /N EL 1 A 4 .
MAT- s A MR, KT =IREE%RE
NG ETS S, HHEM e mEES L, BRER
FEBHIE O, FVRE T AR R K B T R AR A 2 %
AN EHIE N 0.5~1 cm, #35)2~3 J&, 5
WAL, PRI SIRAEEI A BB R R
T Yet, Fu BT O S 9 T IR AN e
05/ BB A B AR AR DL

A SR Ty v 4 W )y 47 e B 25 N B B s )
A7 5 1 3 M v 40 L AR RVBOR IR A A% e 4 i
T BB E YR 2 A Jo R I S A B R
B —FEERE i, SR e, A
¥ b R 20 5 ok A 40 i, —Fh 4 B ics o i e
ZE500; Bt I LD g i .
1.3 FitFALIE

R LG, TR S A R AR 2R (%)
SRS A /N A7 B SR /) BB X
1009%11%; K F SPSS #4561 % 14 80y i 1 A b 4
FEI AT Ge vk 24 A0 B, 0 DL X+s &R, P<0.05
HEFE G R

2 H#HR

21 MEHBERPLEER

SLE RN, 31 ISR R DU
B R, 9 LUIFoR th BBy e e 2l 17 e A A
AFAE,  RIEROSEERR N SRR a5 kA
4 77.5%(31/40) . 29674/ . BALB/C#R
/N BALB/C 2% G /N BRUIFT R ) 17 o B e A2 2.3

511k 82.5%(33/40) . 90.0%(36/40) 1 95.0%(38/40).
2.2 NiEREHIRR &4 A 22

B TSR, SRR/ R Bl 1
e 40 B s HAt LA/ RO B B2 5, W
B 2R IEAR N B R IR DAL . Byt T
W BB K2 R B,
WEIETE, gm0 1A); shis i 2 8 BT
e B g, AMEARN, ROEREL K,
SEEMR(E 1B); Bt A Ag IR 2, B
¥ b Rz 40 i K T A% f 4 B Rz 4 i 35 mT DL (1] 1C); 3
T DA gk 3, 8 W —28G k% b R 40 g,
0 Kb (8 1D)
23 HMERAEZME

SRR BRIy 17 J R (1) (186.27 +
22.72) h, HoAx 34/ R RFELIN (] 73 73] 4 (184.49 £
14.12) h.(131.12 + 18.87) h(P<0.05)#1(133.95 +
20.04) h(P<0.05). PYZH /N f 25 BT o N ) L3 1.
SRR/ R S SR (056 2% /N BRI 817 i 0
B HIASE 5 BIFFLL T 0] 5 BALBICER /N SAF(E RN
i 7 5+ (P<0.05); BALB/c /& 75/ il 55 BALBICHE /N il 7
AT IR TR = .

3 it

I GFP JEPRA /N A S D RE M g i, T A
S A RN S ) B — . PR, A
(56N BRIT AL By PR B B A & B BT RFSE (1)
), T e B S A, AT R
SER[HRE . PR VoS H T sl A T
Bz, LM 3PS f A AR,
¥ bR an M DL R A B, Al TR A S X A3y, BT
AR FH A v 4 W 20y 5 o 8 17 2 52

A SERG AL 15 d 40506 40 MM GRAR AL B
(0 PE SR LR E RN B, SO A A D RS
BALB/C#R/INi M BALB/C A4 /IN R 23 A HEAT B v

Fe 1 MEA/NRENE B R =Y B FF 4R 8] h

Wl A A zwlrﬁﬁﬂﬂﬁm?iﬁéimﬂ ‘

- ST S B R
SO HN R 40.77 + 13.85' 69.00 + 17.41° 35.58 + 10.54° 40.92 + 13.46
BALB/c#/N R 22.89 + 10.04 49.02 + 15.23 17.55 + 12.26 43.96 + 13.65
SORFERE R 37.46 + 12.44' 70.34 + 15.30° 37.04 + 1049 39.65 + 12.17
BALB/c 244N 21.34 + 10.58 52.87 + 12.35 18.29 + 13.02 41.45 + 1012

7 5 BALB/c #/M R LE S, "P<0.05
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A: ST, B: 1§00, C: Sl a0, D: g i
Yoo AR AN T TR AL L B, A i
B 1 FEeRUNRIAER B

JFgR, 25 R SR, MEMESR (LR N R SR (B0
/N BRI B J A ) e A2 203 73 77.5% Al
82.5%, H BAKT%I BALB/c#/) i A& BALB/c 244
/N BRI R 20 15 J % 2E %2.(90.0% A1 95.0%) . Hi
S e R NN SR oy AN WVE S L v ey
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BALB/c#E /)N URIBALB/CH: £ /I il 11 47 42 1 1) Ky
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SN AT . B S R S )
58858 BALB/C RN FRUTIFRFEL I ) A 25 850K (P<0.05) ,
MBI () R 2 I () e 2 22 57t o AR SCER (L e
/N BRI B e A 5 4R 0 A5 20 BALB/C /) L 2y 15
WL s 45 R LA AR AR W 8 2
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I 3 5t 7% 4 L vk i R 5 8 B T B TR AR AL R
B B Sz BN SEE T M WA R (B T . B
SR 2R LA SO T W R A 2R T TR AU FR AR
GFP R BEXT /I 5l 114 8k 25 1 42 2k PR 12k 77 T s g
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NGRSk g — D U SR (R
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A S0 8 T B T R TR T 2 £ SRR /D
s G092 A /L BALB/c#/M LM BALB/c
/N SRR B e A e A 2 LA R Ay s LA &5
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TEAN R () B J 0 P A O 1 2 (L R D R B A B
T RE P& A ] 5 (1) S A0 HOH , B v S B 45 A 1R M4
PE; E— DR SRR R BB S PERE T BRI I
B, AR TR ORI/ L. B2
Hhiz H TR (T#% 316 TT)
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(EEAH£EIEZANEEEMEH
K36 B BIR ) (2015 FEhR) & Ir

BARRL BARTE I B EF!?
(L L&A E8shd b8, id 250002; 2. BB K F Lt o4z, B & M 96822)

RE] (EEANETAFAES ot f E3sh W ECF A T B AR PHS ZRsh i h) 2 £ H 5
BshAa AR IR R O ERERIA S, ABUFT R ERFHWATILE o) T2, ZEAF
R E S 8 AL RIS M IRYE. (PHS EI S M R) BE T A 2B A% T4 Z(PHY
FBh 64 35 BB L3S e AR E S, £ B E R EAMERNIH)T B £z s Az i
T (PHS 3 sh M BURY 09 Y BHAT, JFF 20154F 6 A 3t (PHS L3 sh M B #1477 & AM5T.

s BERSEM -

BLAINE,

AATLFM=T M Fo i 3] 2 B i sh i fIA0 X kAL, %% E FshiaF) R

Tk A Yy, ANWEE BAAL R ST RAF R RRELRS .
[R5iR] £ B A% T4 Z(PHS);, AEFZ AL, £, 5K

[hEHZES] Q95-33 [ICHtFRIRAD] C

VE 0 TT & 2 ) B 2 R 9T 0 25 TR B8R R S
SRS AEHE S RIEC D L R N R AR TT g
TERECH M E KD, AN EH TR LS55 455
Y, PRESLI AR 35 EAE D aRRAEY)
TN ES I [ R ami L/ S IR VS AN
AL TN SER SRR R R, dlE T
SRR BURMRR, WL T A 20
BB AT, ARG SR 3P () & BEAAL Y, i Ok
NIEX R . HRT, 3% E 75Ok B SE 5 50 9 4 F)
7 1 f5 B ZE IR ARG LR = A4

(B FIEY(CAnimal Welfare Act)),
A BURT A 1966 Fmifn | (LR s P Ak ),
B R T S BEAE Y, LA R BT

[44#= A #A] 2017-01-10

(B 8] \WARK S RABE P2 ARG TAWH; L
RA B AR A £ I
(No. 2012ZHZX1A0419)

[fE&E BN B A977-), Lo, i, BN H LI EYEIN
SIS PIARFITTC .
E-mail: junjiesheng@hotmail.com

[@ifEE] $HPCIG(1952-), B, -1, #d%.
E-mail: chinghu@hawaii.edu

[3ZE#E] 1674-5817(2017)04-0303-06

P FZAT R, A4t 1970 4F, 1976 4
1985 4F, 1990 4. 2002 . 2007 4. 2008 .
2013 7F 8 IXMEIT 583, WA TEH T IAET) (B4
FERNE Y o Bt IR I ME— — G T IR B WA R 1)
BEHGEAE, FE T AATER L. R, a5k
LN AT R KB ARNE ) B N K E )
YRR VR, R IAEE. M.
T PP FH R B AR SR FE T AT B2 Al o 12002514 AL
AR EARM R (USDA), F b T E st
P JR (APHI S) 71 57 i BT

(23 3k T A2 NTE A BN H S50 5 P B
i )((Public Health Service Policy on Humane Care and
Use of Laboratory Animals))(LA Ffi#k (PHS 525 5
YIBUKD), 7 3% B BURT 811 SIE i S 530 s P AT Mk 45 B
M FEZERE . (PHS SEIRAMBUR) H T 19714
H sR T3 [ AR MR A 5E 1 2 3k TVAE 28 (PHS) I
F K DA (NIH) 6, B8 & 7 A PHS 58
(R0 & B R S IRFE TG ). (PHS SE585)
YB3 B NIH R & I SISl P A 76 23 3 4
TR BAT, SER SR AP 23 3 T 2015 4F 6 )
(PHS SLI S W BUK ) HEAT T BB BT .

(S5 B B ¥R 9 ) ((Guide for the
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Care and Use of Laboratory Animals))(LL Ffaifk (35
B)), 1963 4F 12 b aF X BFFUHL I 5 B2 T 20 %,
M) BN A T8 —h (HRm ), BEJE 1
FRAS t 1 SR Bt i 1) S 36 s it L f 55T
i . (T ) B ERZMKT LRI
BRI 22 AR MR E 245w, e AR
IR e — LS 10 AN PEAL MRS W AAALACHEL A A
MU SEB 2 ) TAE M E 2K . (FR M) thseie
B 25 T 0 5 5 WIS BT, B R4S & 2011 4F
&I YN

DA_b =AM A 5 [ S50 ) A R AR A
RIVECETEAZ, ETERER TS o) o BRI A
SEES AN . LR A 5 U, R E TR,
MG E T . (BImFARE) F (PHS S5 )
YIBUR Y 92 BB, PN AN HL T3 BUR 2 SE 56 )
YA IR Bt o CHR M) AT 1T P AN V2 A L
AL B, Wl AR . BOR NTE M) 72X
P A B, O T AR VR 1) F5 R

(PHS SER s BUR Y AF 92 [ 52 56 3 ) 4R
IR S, ARS8 55 T S ) L HE BT 6 A
4, FHAHRE G PR E XA BHE
VAN =R 0 N | A S S/ =l A N TR A
R A T B . T RRIAE 2558 B S 1 ) 5238 5 )
R W AERT T, B UEX (PHS L5809
B UEAT AR RIS 3], R R BN AR AR LA
MW, KESH,

1 (PHSSLIGHYIBUR) ERFIFER

1.1 (PHSKIEHIEIR) BY1EF

H 1971 4F NIH il (PHS SZIG s BUR) LA
K, L BIREIT. (PHS S5 B
JER (& EBUMN TR BEFUREE I Al
UGS B MESI W I S ) A e AT . (SR
R TAEMNA . W TTRI RS I A4 B AN A B HES))
WY T 1985 4F th 36 [H S I 3 M) H LA 5 T
Ji 2% o R A, IR SR I BURF & HLA R
BT N TE A EAME R SIS S ) A S AE S,
VAR R IH (1) B 2K . M BURF LA o 5D
K BRI AL S RSN R, B A
BURHUAAAE Bt BhEOT 5 KAl - B0 5 H i, b
RO (3 B BUM R TR W FURE; I

A4 AN BOE HESD 10 S50 43 3T 5. 1986 4F,
CEE BURF X FAEMER S BRI I A4 R A 2
BHEZM RN SIFE (PHS SR SMIESR)

e, JTREAEWEE F 0T 4 K8y 4 97
Sk A FIREFBUM 75 Bh,  NIH S B BURF 2 H:r A e
SRR R B BN, R IRAR mrik 3001435 7T
BN 7t 4x, 2017 P % 3 331.36 143570, 1L
5 1 16 S WURT i 28 28 v 16 0 BASC IR F 16 B
(PHS SR SWBUR Y B T T th NIH $24L4 9
PEEHIH | PHSELRAE A HE TAE 8 Py IT R alon) 4
FR AL T B ) T AL A HES ) IG5l I
ST (PHS SEIR S BURY . H3RAG NIH #2054
Wt dh, W H 16 B A2 NIH R & 1)
SEIS B ARFN TN B ERAE — 0 KT AR R i
TRIE, PRIEFERFEDEITSE I 25 FR AR R S 50 5 4)
A, B (SmANEY, R (IR ) 4
TR AP NE TR S UE SRIERZ P
S B A 2 i 22 (|ACUC) 1 X ML HAE, JF
AT NIH SER AR R P A Z AT, B HEE AL
P FEAR AL AR RN RAIE T T JE s B s isi sy, A4t
TABA XA H 45 T % 8. LU,
(PHS SIS B BUKE ) A& FR s AT e BURT 98 Bh I H
(W AR, B AT (PHS SEIR S BUE D,
& R1FBURT 28 3 08 Bh ) 0 B 45 A«
1.2 (PHSSIOEhYIEIR) AY4F=

5 (Y ALY MLE, (PHS K59
BURY AH A SR
1.2.1 ERAEEA4FREE (ALY G
RN, iERHAZY. LR tHE
Y. TAEZW . GRS ALY, AN
TTETE R, Isim A K Sz 8050 B 14T A
. (PHS L ZECR) (EH T SLi 30,
S Xf ATAERETE . Bel, SEge . R ml At AH O
BN N TE R A SIE56 2 P AR R
122 BENVMAFEZLEE GIWERNE) E
i T HTH S5 0is a A R NNRIHLA . (PHS 525
SR LU0t PHS S 467 BT B ST LA
ZYW, X LEHUA T DU B MR R 75 BURT 4
JCHLAE AT DR K2 AT Br, R mT DU At
ANFESFAN T H RS, ATz AL T
B, HITJRMB TG 8 & 355
Wi A B AL A
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123 RAypeyE%shwse B (ALY B
TR G S RIS . R R R
FENREZE S R LS A 5B A i o (BT
PEAG B S0 (0 5 MR s, RN RS 2%
SCR K BRANR . RS KA A L3 .
(PHS SR B BUKR Y A5 1) 5250 336 A 46 T
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TR =y L “sh” R “HTIL. Wt
FUREUI S5 A=Ak s L A AH DG FH 3% 1) 4% 114
BHEBY) 7

1.2.4 ZiFMM G #EF A RER  (GIPHEFNE)
VEABRHGE R, RAMEIZI RSy, L ) 225Kk
A4 FH B4 1R ALl FAS N A 25T HAF AR I 5B AT A (1) 44 R
BB, ARt L A S B R R
(APHIS) I B R & . 11 (PHS SEIR BB ]
SR T LR B ERAT B B —JE (PHS S5 3)
WIS BESRPUA$R L AR S0 s W R 159 312
R IO B (1) 7 M SO, B S 30 50 49 A R ORI
T (PHSSEGSEC) 5Rik T HLI A IACUC
MIRTT, TACUC J& WL B AT B AT A i) — A
FREFHMWB ST, EETAELKE (3R
F ) ERICPAALA BT E B Ps BORE FE (1)
WGE) . = (PHSSZIGENWECEY WM HLI 7 3¢
SRR K M ORAE, 048 SIS B AR A DR (R TA 7] 3L
. TACUC &iid . PFh e %%,

2 (PHSEmYIHER) PiFREIR]
=B IRARSRy

21 EETHEEHER

5 [ B A4 A5 (United States Department of
Health and Human Services, fij#k HHS), J&4if"
FEEARMERE, ROV T A RS BN BURAT L
1. SEE PAFIARAF M 3 E BT R G M B i
HRLR, Rt S E s K SRR S0 LA,
REAFFFN 300123 T BIRH I T B, X Leit
Il PHS PRI SR 1 70000 H BN B AP B 2
AT A RFEDE IO .
2.2 EERIER

£ EH L (United States Department of
Agriculture, fij#k USDA), 475tz Ers,
i v R R ARG R R IR BURATBGR 1 T. - S Rl

AR B A B AT, R AR AR
AT HEAT BRI PE I I B Ay . AR R R 1 3 A
W R (APHLS), 55t (EhAlE) k&
AT, SRR SR R R s AR A O (CAW),
LIRS YR A TR .
2.3 PHS

PHS, )& T3 [ AN RS, /&35 E PAA
FRAER AT, B De e 10l 3% [ ] T SHAA e BRI URG
PR AN R . PHS @ES7 T 1798 4, B Lo
RIS AL E ST ORI SS,  BE A TALV RIS K T
FLTARVE I, AT R BT B K Refg R . T
JRAEYIBEFIIE IR BT 2 A T BURT HLAY -

PHS & I HS P £ 5 45 2R I B SI2 56 sl W (R WLAA o
2.4 NIH
NIH & PHS I FE&RI 12—, FETEET

AEREAIES . A R E D RE M BURTHLY,
AV F AR B — 5, BEE— M
27 NIRRT, S — M 3001435 7T
P, VRN B3 5 KAL) 42 B TV B 4
M. NIH (342 83% FH T BeAhui H w9, %
36 [ [ N AR A TTHLAL, 109 P TR
I E BT, % B P 3 S = (R 22 KT e
WIC, AL 7% A AR b Bt i Bt 2t 9T I
H 3 [F 4
25 KEHYEMHAE

S BRI A % (Office of Laboratory Animal
Welfare, fiifk OLAW), sKJ& T NIH, £157 (PHSSE
W) BUR) TR, 5 7 AR B AT, & B
YA FL DA BT 0% DA 900G 3)) (1) SIS ) AR A e
XTI TN AL AT S5 B AR R R IE, % (PHS
B Y BRI IR SWE8h  HL AT I8 B He 2wt
G BEAZ 11 52 56 20 Py e R AH G 38 IR 2
2.6 AAALAC

AAALAC & —MRVET. FEBUNTE . BEBRA
N SEIG A H WA AEZHER, A AR EL
EPE R R VP A AIE . £33 50 ZEMERE,
AAALAC T4 1 HA E brstnm g (1) SE58 ) nT
ML, e IE C A TE SR ) A = B e
PHAL Y 7 1 H A AR s KRR 1) — A [ B bR 2E
2.7 1ACUC

IACUC 2 W& THUE N ER ], thor g
MPEM LA IT M H vl 72 5 f it
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FAF, HEHLAER AW S SR 1 HR .
RN BT AT K s (R 3 4% BB VR . A
AT R SRR AIEY M, HFIul
FJAZRAE ST TACUC, BRI AL P BT 8
P BRI N2 . R (PHS SE503) YL
H) ME, TACUC Tt WU S5 ) ) 4 R DAl 5
(i w2 AL AE

3 (PHSSIEFMIHEK) HASER

31 (PHSEWzZMBIKR) =X (KXEBMRXTE
MR ARFFY P ERINEESENYH
[ X—EAHEZRE N A FEFANIT
(PHS SEIG )W) BUKE ) A5 M 25 M AT X 12

SR RS ARAE SEIR SR R, IR ER BT

BHAE T (AP mAITE Y R A A 56 vk 48 vk

e HAE -0 “51F” hih: “(PHS

SIS ) BLSR PHS B Bt B WA B ST

FEORFRIE 48T, DAL ORAERE I BEURR I, LA

SADMARERL ), 1% PHS TR 2R & B

THAUEFHZY) . PHS WA R SE 50 ) ) HUAL 85 T 25

Rl 0 (6 BUM Tk, TR 5

Hh A A B MES) P 1) ) ) ) . BE IR B AR AT

(EE B TAEMIR . 7R U H Al A0 B

B HES W R Y HEAT b 78 R0 S .

32 (PHSZHzMHEK) ERTF PHSHRSE
e R eI B iE s
BEEL4E PHS PSR TT MG 5)), o HE PHS 32

FEvT B (M SNSRI R M35 5l s BE A 45 36 ALY

G5, AFE i PHS % Bh it 4 E WL (035 3 .

F4h s (PHS SZEG SR ) W L W8 B 0 A

PGS, SN EAS AN ARt . AR

oy “IERNE” B ARBORIERH T PHS T

JeE BT B (10 MBI T A IS 2y, 38 P R AR

B, 2R DU R E E AR H ) PHS

Ut 32 S BhHLA R EL ALY . #5652 PHS BB

A0 E UG VBT LB, 10 PHSHR AR N8

BRI ) 5 AT BORARAERIE I ot PHS %%

By K hnigsl, A AL, BRAED A

B T WALk, HAUR RS A X HAT

HFFE BUR AR ST RIE s N A PHS A A

LI BRI o AZBUR AN FE M - N AT X 7 HA B

PERERRUE I BRI SR SRR R . TR

LA DA 208 T (SR ALY A5 3P %

(16 VL R A . 7

3.3 (PHSZWzMEBIR) Wiz LAEZ “HAEH
miT”

RIS K SEEe S is s i A LA, A HEE K
G513 I 7 I Y AN =1 T N oA R /N 91
RATAZ Rk A v B (GRS AT
JrBURF AL, B AT T W AT PHS SE5 504
B, MORAERIETE . B5 I DL A AR 4k 2505 B))
H, 3% PHS (45 5 2k N B 20 .
Horp E AR T JLI P 2%

331 FHWARAURIE P AHZIR (PHS S5 3)
YIBURY AR S s AR R ORIE T, 5248 S5 5)
WIAERINA B RAT VAL, HAEIRAT SIS DA A A p
AEMMAEZ 5, Trae A A3k DB B8,
TFRE TGS EGRIE TR, XN M3
BRI 7 & HUEIG2E0] . ML IACUC )i &
LN UAT R MR . HAES DU 4> “ LA M)
PAT” Rk il PHS JT R B B 8 M sh i)
e, PSS (PHS SEI 8P B0k )
He, $248 PHSIAT IR IE TS o PRIEFS ) NIH
SR BRI TP e o PRAET N LA S8
Y F T NEE . SERSIARAN IR 5 P AL
WEFR PG IE M AAE A . PUMiZR (PHS
I A WECR) 11 PHS 328 M ARIE T, K 525
AR RIN A BT VAL, e X L dy PHS T &
BTN MIH , TG Bl AE B B K .
SR BIAE R IN A = DAV A s, i v sk
AHEAELEORAUE T e, B MU B R A — S T3k
LA I (G RAIE . PREEVF AT 078 2O R — AN
R A RE IS HAF), HIE AR, HLAg 2
) SEBG B DR AN I A ARSI RAIE . SR B4R
FIpos BT — BRI, SR A ATAT Atk
I PRUEZORFEE 2, A5 SR SRR I A R R
B s s e St .t PHS T R s 8 Bh (1930 1%
ST, 258 PHS AT (045 T R AE 5,
MIAHEVF SR SEHEAT o 7 TR, b 23 % HLAE 20 4
R T % PUWZEA1. TACUC %5 N kT
T A .

332 IACUCH B G K T IACUCIH T/EI DT,
PORG R BLL (FamE) ik, #H AWM ANIE
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AL S s OL, K A LA 1) B ) it
HAREAE BV o 22 Rl 5T LG S
KW n ot NI ZIE - witi. A BRI
T3 T L, BARON HUAG WG Bl 4E A HEE
RGBS AT HAESCEF IS B M PeE o 7RIS
SR T IACUC IRE: “ 46 PHS JT 8 7t
BhiGsl, 1ACUCARENMJEAT Wi FELEE: LA
CHRmY VP, 28N X APLAE
T H o NG BRI F B e A LA T —
. L (IR AR, 208N AR
A — UCAHLRG (1) T A 2 v it (B0, 955 B I8 i) . 71
SERCHT IR TAEZ 7, i IACUC FAS R, Jf
W HLAG S IR )P 1 D NP AR o o A O
R0 ) () A B IR Do 3k A HLAG) 1) 51 4 5
H. Wit NSRS s oL, LR SE5
AT AR . X (PHS SZIG S BUK)
JEIR (1) L PHSTT J 80t B V135 e 2y Py BRI FH (1)
sl M A, HEAE. BRSSO (LAIRAFAEHE),
AN THEAESEAT o X IELETF MG 3 sl
BEREAM, M A, fibfE. ZERE KU
PAFAE), BATRUESEAT . AL (PHS
SCR B PIBR ) B, R IO K B g
Bk E 7

333 IACUCH 2k A ZF ERFKBIAB 69F &
Mo T RRESMNHENE. HE T RSN A
A~ AIFIACUC il PLACH A Jnfi i v 1t T
VELIR, DAOH R E AT I H T Rk w
AAEHEIH 0. A T HURIT R 5T I H
VAT PRI R we TR O B S/ S VB i IR
SIMIAE B IR RV, N BT 52 3 IR 9T
Ji 5. XTI RES SR Wt ki S AR (1 AR
JP, ARG I EE . B SORBOIR A R T,
BrARBETE th TR s R A T 1 B 1. A7
BN 7R 52 TCTE G MR ™ S B M AR AR, )
0 SERFR P45 R 2 B s AT JERR P 130 i ik, A
TOIRBET o B 10 A2 % A 58 I8 38 A2 ) b 14 5 3K
AR T B AR RIS s b5 BFERAEE T Ok
fa, b E e AR B R R R se A
A TAER R R N T8 T Fra MsiEy7
TRABEDA AL A A TR S BRI, (HUR BB A0
LI R DR EAT B, R AE N L 20 A
SRR A k. XSl % SR FE 75X,

BEEE M E S IR B M E DU —3, B
FEWF T TR SR PR B AL A5 10 1 Y B . 7
334 MM iFAE T A E R E BRI TA
ST AN GAE D CSREN . PRIE TR
SN = PP DL, 70 B 28 3k P A8 B Bhi,
LT H FE BT S AL A B AR T
Ko WIETA N ELR U KB BURIAL 1T
PHS % Bh I H () H il A1 5 58 (5 4k A Al 5 4 1
(1), AL LR A5 R S A 54 4l 16 KRR
K Al 34 S AL i R RVECR S EE M B ;3
YL F VR SE R IR RR P B I IR, FH AR
I R BRHIFE T R 2= T AR e B i A
AL IRE G (AN TG R0 5, A O . BRI R 24
Wy CA I MBI AN SRR T A FH 1) 22 SR AT T
AR . B 582 TTBGE 4 AN AR TG 4 1 FR S
AR, RTINS B e B
BFEELNH, WATHEELZRML LERFEL. H
&, HIEST R BT ER IS BRE B
DA, WG R A BELRL, g Zho
AR AR A, UL AR R R 7
335 ExEANERFPEREGER XPG
DN T A2 U B LR (110 S DR A P9 2R R AT B TR 4
H TR . X IACUC T ML S5 8 1 T A )
SIS B ARFN TP 08 AR (1 N AT AR T
B I RAE TSRS IR B RN N % AR AE
WrF gk PHS AT I ORAIE S TACUC &l 4%
ok, WA BIEAN. ZRSWH. BRESFNEE
103K, KT BV 7 T B . =R
FARLAE 3, LA AL LACUC i H b vl A5 e 1 e
&5 IACUC (1244, DL WAL S50 24 61 Bt
B R L (B /D BN AR5 VPR WL BT O 11
Wt PR MdsR R DR AE =47, X T4 IACUC
AL EAC AT I E , SH . TR
BEAEBA G IE Rk, AR H HA R AR
£f, FHACTH 58 G GRS IRAF = F . BT L W
7T SL R AR RN I 0 A & B A PHSR RN TE S
B A 1) DA B SR A R A

34 (PHSELWFHMEIR) HWMET PHSHITHA
34.1 FERFHWAEF AT HERRT LK)
YIARR P A BT (PHS SERR B Rk
EREANNM, HARGES BSRATERRT . HEMEEk A
ey DA A B PR SRR O LA R (R TAGLE ; K
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O PRUEAIE IR 2 5, o0 R B REEE T A 18]
A H DTN, LU PHS BB R BCEAST 45 5%
Bl R TBCEAS RN 3R 08 B HLA AT (PHS 5256 80 4) L
HN; R (PHS SEEG A WELHR D) 1R AR 4F VP
i AW A AR A Y (PHS SEERZ B )+
TR T 0 3 s MUA HEAT S b 5% 7

3.4.2 PHSHBIA R BALHIRTT  “H A HAGH
BN A EAL A 2 508, S0 Kahpis B
A97FH 1A PRAIE 3R AT 5256 ) AR R 0 28 3 (R E 3C
P, IR AL K )W) I H ¥ B BT R
IACUC #EYEMITER, J7 REAS 2 PHS ¥t Bl A A
B, WRILHAT AT — AW B AT LR 204
FERNIP N Z VRSO, BB R A 32 T B2 D
B, TTRAE SR SIS B AR R I 2 3 5 3R 08 DA LA 3t
VFRT g e AT RS . SR TENLA 1) SE S0 B AR A
A FP AR Bl HAE, A I LA 3 AL T
IACUC HELHEW K a4 BRI FH Y 28 IR 2 )
ARG THED.”

343 ANETAZFRMASHEE  “PHSIURA

Ji ) T DATEATA] B 0 5> 52 B8 B LA B4 T+ £
AR % 5, HUIPAHLA (PHS 525
IPELRD) A RL e r E AAE A .

344 3t (PHS £3shMs i) &3u98% “Hl
o] LA 1) S 56 2 W) A R J6 2 2 B — T ER £ T
(PHS SEI S BUR ) K I0HE o WA DA 20142
PR Bt FRIRTF SRR SR AR I A ZE (T
5 e Ak .

ERpas

[1] United States Department of Health and Human Services,
Office of Laboratory Animal Welfare, National Institutes of
Health. Public Health Service Policy on Humane Care and
Use of Laboratory Animals [Z]. Revised 2015.

[2] United States Code; Title 7- Agriculture. Anima Welfare Act
[Z]. 2013 Edition.

[3] National Research Council of the National Academies;
Guide for the Care and Use of Laboratory Animals [M].
Eighth Edition. Washington DC: The National Academies
Press, 2011.

An Introduction of {Public Health Service Policy on Humane
Care and Use of Laboratory Animals (Revised 2015) )

SHENG Jun-jie, HU Qing-yuan, WANG Ke-zhou, LV Su-jun
(1. Shandong Laboratory Animal Center, Jinan 250002, China;
2. University of Hawaii at Manoa, Honolulu, HI 96822)

[Abstract]

{Public Health Service Policy on Humane Care and Use of Laboratory Animals) isan

important part of the legal system of laboratory animal welfarein the United States. It is the main policy
for U.S. government to implement the management of |aboratory animal industry, and also the foundation
for caring and using laboratory animals in scientific research. The PHS Policy covers al the research
activities conducted or supported by the Public Hedlth Service (PHS). The Office of Laboratory Animal
Welfare, National Institute of Health (NIH), which has responsibility for the general administration and
coordination of the Policy, revised the PHS Policy in June 2015. The authors trand ated the full-text PHS
Policy into Chinese and provided reference to understand and study the laws and regulations on laboratory
animal welfare of U.S. The essay may be used for reference to learn the methods and experience on

humane care and use of |aboratory animals.

[Key words] Public Health Service; Humane Care and Use; Laboratory Animals; Policy
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* FrAETEARKEHYERSFATTIRIECERD -

|rx5a Z R FRIAX B L & f1 s F #31& M /Y 72 i

A B2 A& K2 EEBRV XMEL Fiedel fTEAL A7 A 134
(TMEAXF L AR IR T@iEihd s, 2 I LEFEF TN,

3 ABEFRABFHAE, 4. FEHh4h <, 5% 8 550004)

[HE] B8 KT 58 MA&R R & 5a(lrxba) A E 2 5t 1 & A% 67 418 do A8 X 445 K42 B F 49 %
v, FE FEED GRS 1A AFII A, EMES IrxGaEGFP mRNA 525 & A% i AE 4 32
DHOEH IR L E K HE G (EGFP) mRNA st & IR sV A St BB, AR ML /AT
Gt R, B qPCRAEMAR X & 4t TR BT AL & IE <47/ 9h (9 hpf). 12h. 18 h.
24h#= 30 h it ARG KA K-F, R EaFRAEE PCRERAY, £R 4% ik R A F Imo2.
scl ¥, LI 9 hpf~24 hpf £ 7 4b P20 18] B Rk, £ 2 @& it B F 3+, c-myb EILAM
12 hpf~24 hpf 45 5 5h #2818 B 2K, runxd 38484 9 hpf~30 hpf 4% 7 41 # 4818) BF) 28K B
%k AR T pul Aogr A i ot 45 B F gata-1 523040 AN 9 hpf~30 hpf 42 5 41 % 2819 8 2
Bk, HERHAITFEL, &L InGakBERD & Ribitdm, Rikiddh, ohiddh, #HA
it F B4 TR R TP KEE IR

[£4217)] 52D & ; 5a(lrx5a); & w4t FEIEE F

[FE2ZES] Q95-33 [CHEAHRIRAE] A [ EHS] 1674-5817(2017)04-0309-06

i 1L 41 g (hematopoietic stem cells, HSCs)
JEBZ BT AN, R ETE T2 (1 — )5 G i
Manf, HASERBRER. 2 n oL R
B RE D), HSC I B BB e £ K rm)
IEEME 5 A T80 T RIS 5 2 -k
SEML . HSC LA—1> 40 i 70 24 5 R A 41 i i
Horp— AR DR T4 BT — D A Re I,
3 A0 M U E— 25 03 A 1A £ 2 R o 40 g 1
TR B SRR AR B, H&SRPH
R S (1) 32 0L A s P2 TR 7, DR 4 3 i A O PR T
Imo2 A1 scl; s )itk i AH <A1~ c-myb A1 runxd; 41 &
I A OG- T- gatar1; i 508 A SCA 1~ pu.d 2512

S 1 ek [A] Y5 £ (iroquois homebox, 1rx) 3 [K] 5

[45#s B #A] 2017-05-30

[(BEEWE] FX A RFHE 4 (31460312)

MEEEN & BE(99L-), L, IGIRBE AR, SN B}
KA R TRER A1 f s 5 A0,
E-mail: 326687520@qqg.com

[EBITEE] 47 FIM, #09%. E-mail: gyslp-456@163.com
&0, #d%. E-mail: hax@gmc.edu.cn

TR R A0 28 R GE H R B 4, i B PR 4 ) —
AN e B DR AT TR e 2 1) = B HE MR M A (three
amino acid, TALE)H Kk 1. {EiFLahP i
A. B A ERIRAL T 6 A Irx ZE K, IrxA A7 T
13 S 4k, FH IrxL. Irx2 fllrxd, 1rxB AT
8 FYL(OAK, A Irx3. Irx5 M 1rx6. fEHL5fh
A 1L Ik R 4 AN ERE,  IrxAa (Irxla, 2a,
4a), IrxAb(Irx1b, 4b), IrxBa(lrx3a, 5a, 6a), and IrxBb
(Irx3b, 5b), A 4NEF Irx7, HA () Irx5a 5 21
B HES) D) 1rxB B PRRA A5 KA D Re s 9 i,
FE/IN B TrxB 2 BAT (18 foft 2R 7T A 75 e 8- 40 i Jed e
) O CATTRS =S § = e 1 Vi OF = P NS S g 1) Sl )
HH e 5 PRI U AT Ak 400 T o, 0 T i
TN, AT LA IrxBa T G, BRI H
S8 M 7 R R S A s R 45 BT T TR S

1 MRERZE

1.1 LEzh4
S I B AR AR BT ) £4 Tlebingen HAS S5 =
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BHHEE, A 28+ 2 °C, HALIERS
MG K R AT IR, Jeft 12 hid. THF R
TS 1k, MEMES B SR, fRRE S MR
R, FMERE 1 2 LI, AR
0.5 h JaWt e Mif, XISZ KGN TIE UL, AR
4 5285 B0 1% 97 7K (egg water) & T 28 CZEAL
R FRAR AR A BT S A0 2k KR B IS DL T AR BE
iR & H AN A I AH
12 FERFIRINEE

Trizol reagent (Ambion 15596026), iQTM
SYBR® Green super(Bio-Rad 1708882AP), First
strand cDNA synthesis(Fermentas MBIK1612), KOD
plus(Toyobo Kod-201), Jo/K ZEE(r#rat, FE |k
WM T —) ), &5 Arat, T E NSk i va Bk
L T.) ), #[H Eppendorf AG22331 ¥ J¥ PCR 1,
1[5 Eppendorf Kl 250 HL, & E AN OB
(UV1700), 3 [H Rt s % 52 4¢(Bio-Rad), 3% Bio-Rad
CFX96 Read-Time PCRAY, _LiffA:fbh7 3546 (LRH &
B, —EREHR AW, EACEEZ AR
MIFH TR RS .
1.3 Irx5a i3 FiEEE HYIE L

¥ 1rx5a- 385 A 4 (0 526 & H (EGFP) 1IE X
MRNA 28 A0 5 N 1~2 40 it 3497 (1 M A AR B
Tuebingen iy 145 Sk S5 21; K5 EGFP 1E X mRNA
2 RMES TN 1~2 20 Ko B0 By A A B A
Tuebingen I fify H A kg SEBE 0 FZH ; AR UEATAT ] Ak 2
(1) A R B A0 4 DR 2% O IR . 3 5 TR R AR 34
BT 28.5 CHIMREFFRAM T, S S R IR T Pk
IR, Biibsgm ARG R T . & RHE
S M BGTEAAR RS TSGR & AR, EEUIT
WA, T WA T Tk HA R e g (0
JCEHFRIRMMNAG, &R DA AR T B HHA
HRE IR, I ST Fr s (6 A
1.4 $EEUS £ AERE RNA K fil& cDNA

53 ANBCER = AN S B8 20 52 K e AN RIS AR (9 hy
12 h. 18 h. 24 h. 30 h) It A, BANEAH 20 MUK
TGl Epp &, PBSIEUE— X il 150 L Trizol
T S BCE 5 min, 4 1 mL Trizol %N 200 pL
AT RNZI 15 s I ZHCE 2~3 min, 12 000 g
> 15 min (4 °C), ¥ 3 (£ 60%) 4 5% 4281 11 G
Epp &, IOANSEAARR) S B B 5] 10 oo
H UK 10 min, 12 000 X g ¢% 20 15 min (4 °C), 3¢

EIE T A ODTGE T RE, IO L mL AR 2
75% Z.i% -DEPC-treated water P UTEH 75009 X 5
min (4 C) 5 3% b3, ZWE 5~10 min il QREFE R
BFE I 10 uL JoR7K AR RNA FHEHERAM T
RO LAl . ¥ R PT S RNA EA T 5k,
WA 2IBE By fAN[R] AHTE] cDNA, 75 -20 CHRAE
15 St EREK

M GenBank 1 3RHL T 2 BE 1 1 5L [H] 1) cDNA J7
%, NH Primer Express #/4, #4li SYBR Green
JeRhE M st IR, 7R B ORI v
P51, LA B-actin i GAPDH 1F 4N S 4L K, it
5% SRR T )RR I Imo2. scl, B4 Ifin
c-myb. runxl, 4 &Gl gata-1, R pu.l
TERH AR, 5I9F5(R 1), J19h bl bEs
A TR R A v G H.
1.6 SERRAEEE PCR

1 L3R 45 cDNA H 73 A I SY BRI o
514, 95 C #iiAe#4E 3 min, 95 C 4214 10, 55.8 °C
IBK T ZEN 30 s, 3O AMIAFS . ifikiZk: 55 s THi
0.5 C, M55 C#|95 C. UL GAPDH. B-actin
YE WS ER, % Imo2. scl. C-myb. Runxi.
Gata-1. Pu.l ZEATAHX) & &4 #H] Bio-Rad
CFX manager 2.0 F AT/ AT AHN k8, HIN 24k
RO RAE ,  EAT 23 AT LU, B ) 18 ik SPSS16.0 iE AT
G 2E 00T, P<0.05 4 % A Gk 2# 5 Lo

2 R

BT 544 GAPDH. B-actin, Imo2. scl. C-myb.
Runxl. Gata-1. Pu.l KE[RI[FI9 A 2k ¥ ok 50 il
., WY A H R DI ot RAF, Rl
F T #E10 fslild E I, TGARRE ek P A B I
Hy s ey, %sk, Z2REL, 451K,
21 Imo2 ERRIAERHEFHITH

R 9 h~24 h(9 hpf~24 hpf ) SI256 20 %5 ) b
PRAR AR K &R %, Imo2 7555040 9 hpf
DEFRIL, 12 hpf RiEF fwm, BEFH HAH T 8E I0
BT B, 30 hpf Jaik AR 1L(P<0.05, % 2).
22 Sol EAREEERERT

9 hpf~24 hpf S50 20 52 o5 AP AL IR AEDV R TE
W, scl 7RSI 9 hpf A kA, 12hpf
Tk h e, BEA AR ZE S, 30 hpf
JaFEA T RKIE(P<0.05, % 3).
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F 1 LRRAEE PCR 5I¥IFFIF=MKE
Table1 The sequences of primers and products length of qPCR
FED R Genebank NO. /] PP Top
B-actin NM_703909 IE:ATGCCCCTCGTGCTGTTTT 87
JIM: TCTGTCCCATGCCAACCAT
GAPDH NM_001115114 1ENM:ACCCGTGCTGCTTTCTTGAC 91
S [:GACCAGTTTGCCGCCTTCT
Imo2 NM_131111 I M:CCACTGTCTGTCACTTCA 91
J1]:GATTCCAAGCATCCTTCATT
sl NM_213237 E]:TCCTATCACTCATTCGTTA 145
S [:CAAGACTGGTTACTCAATC
c-myb NM_131266 IEM:CATCACATCTCTACCTTC 9%
J[1:AATCTCCACATCATCATC
runxl NM_131603 E:GTCGTATGAGCAGTCGTA 75
K I:GGTGAGATTGGTGTTGTAG
gata-1 NM_131234 IE:TTAACTACACAACAGACTC 97
J1:GAATAATACGATGGCAGTA
pu.l NM_198062 ENM:CGATGAGGAGTGTATGAGAG 100
S [:CAGAAGGTCAAGCAGGAA
% 2 Imo2 7 Irx5a Z[E mRNA BB RIZE (n=3)
Table2 Expression of Imo2in the mRNA of Irx5a (n=3)
5 3 Imo2 7t Irx5aH: mRNA [RIAHRT 1A
- 9 hpf 12 hpf 18 hpf 24 hpf 30 hpf
73 N AL 1045+ 1.24 80.45 + 10.83 1462+ 121 6.52 + 0.23 042+ 0.10
SEIG N R AL 1228 £ 1.21* 73.64 £ 4.22* 15.43 + 2.40* 7.96 £ 1.56* 0.31 + 0.24*
S Al 1.00 + 0.00*4 22,40 + 0.97*4 324 + 1.52*4 1.28 + 0.42*4 0.43 +0.17
5O RRLLEAR, * P<0.05; Sscaext B4l L4, 4 P<0.05
% 3 <l 7£ Irx5a £ E mRNA BIFEY RIEE (n=3)
Table 3 Expression of scl in the mRNA of Irx5a (n=3)
m scl 75 Irx5a it K mRNA (xS 314 &
- 9 hpf 12 hpf 18 hpf 24 hpf 30 hpf
7F A R AL 14.22 + 1.68 87.72 + 11.08 40.22 + 6.43 772+ 167 138 £ 0.33
D4 sy aicEil 11.63 + 1.16* 71.18 + 0.40* 37.48 £+ 1.24* 819 + 1.73* 1.71 + 0.39*
S Al 1.00 + 0.00*4 44.03 + 1.18*4 16.81 + 2.77*4 422 + 1.15*4 1.86 + 0.58*

WSO RALLEER, * P<0.05; s daxt R 41 Lb i, 4 P<0.05

JR BN, 18 hpf Fik &y, BE AR 11
g T F(P<0.05, % 4).

23 C-myb EARRIHEZERHTH
12 hpf~24 hpf 5256415 55 40 P 2H IR AE ) 3%
LR, c-myb 7E5CE0 4 9 hpf D&KL, D
% 4 c-myb 7 Irx5a £ E mRNA B3 RIEE (n=3)

Table4 Expression of c-myb in the mRNA of Irx5a (n=3)
c-myb 7E Irx5a5EP] mRNA [RARXT R IA &

Al il 9 hpt 12 hpf 18 hpf 24 Tpf 30 hpf
2 FIR AL 134+ 084 6205 + 0.78 10032 + 8.77 4549+ 114 535+ 164
ST AL 248 + 0.53% 5172 + 0.46* 94.51 + 0.79* 46.60 + 0.42* 429 + 1.33*
Sl 1.00 + 0.00** 3403 + 1.18%4 8L78+ 148*A 2571+ 160*% 456+ 085

W A AN R4, * P<0.05; Liscib % 4L Lb 4, A P<0.05
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24 RunxlZEARRIHAEREFP T

9 hpf~30 hpf 5256 20 5 55 SN AL IR ARG R TA
IR ER, runx1 72525640 9 hpf /b B3k, 76 9 hpf
CAHAIRIE, 12 hpf RKIEFR e, b A T8
Tz~ B, 30 hpf Jridk A% IE(P<0.05, £ 5).

25 Gata-l EREHEZFERITH

9 hpf~30 hpf 55641458 55 &0 95 21 (F A6 308
BT, gatarl 75 mRNA SE34H 9 hpf /b Kk,
18 hpf FRIAF e, BT A 39 g @ ~ B,
30hpf 5 ] &Ik />(P<0.05, % 6).

% 5 runx1 7 Irx5a Z£E mRNA RIHEF RIEE (n=3)
Table5 Expression of runxlin the mRNA of Irx5a (n=3)

runx1 £t IrxSa il mRNA AR IA &

41

9 hpf 12 hpf 18 hpf 24 hpf 30 hpf
S EpopicE) 47.29 + 6.86 123.07 + 6.63 8373+ 4.18 50.92 + 0.13 20.40 + 8.42
SEBG X R 41 41.35 + 0.69* 117.65 + 7.13* 63.88 + 3.06* 54.81 + 4.75* 14.45 + 2.80*
SEG A 1.00 + 0.00*4 42.723 + A77*4 21.288 + 0.63*4 10.53 + 0.23*4 0.37 = 0.11*4
T 5 OO IRALLEER, * P<0.05; 1y st xl AL LA, 4 P<0.05
% 6 gata-17E Irx5a Z[E mRNA BIHEFRIEE (n=3)
Table 6 Expression of gata-1in the mRNA of Irx5a (n=3)
5 sl gatar1 71 Irx5a i K] mRNA [FAHXS R iA &
A 9 hpf 12 hpf 18 hpf 24 hpf 30 hpf
75 T IR AL 42.88+ 294 124.45 + 12,91 200.30 = 7.05 112.77 + 11.38 35.92 + 1.67
S0 IR A 4512 + 3.05* 113.97 + 6.07* 231.99 + 2.93* 99.72 + 5.23* 4253 + 4.32*
Sl 1.00 &= 0.00*4 19.97 4+ 2.45*4 7793 + 6.32*4 2855+ 4.35*4 12.09 + 2.31*4
AR AL, * P<0.05; B sk gt 41 LE 4R, A P<0.05

26 Pul#ZEARFEHZERBARTE

9 hpf~30 hpf 5256 240 5% o5 AR 4 (P AR 0 R IA
WY, pul fE5C5641 9 hof CHFT#IE, 12 hpf
Tk, B AR N E S R %, 30 hpf
i RIS F T FF(P<0.05, £7).

PRIZH 75 O Al i, A 80 2/~ 5 F.3)
Yyt ARSI R, Wiscl. Imo2. gata-l #1c-myb
LU0, PRSI LR B S5 ANEEHEFZHBIZ
Ab, iR FAE R ARG E L (primitive
hematopoiesis) 1 3¢ [t it IfiL (definitive hematopoiesis) ,

% 7 pu.l7E Irx5a EE mRNA BIfEX RIZE (n=3)
Table 7 Expression of pu.1lin the mRNA of Irx5a (n=3)

pu.d /£ Irx5aH Pkl mRNA AR A B

41

9 hpf 12 hpf 18 hpf 24 hpf 30 hpf
2 R R AL 53.35 + 7.35 162.45 + 5.27 86.73 + 7.29 42.47 + 2.79 10.38 +£ 0.70
SEEG X R4 5751 + 6.14* 158.85 + 2.15* 7857 + 6.22* 53.04 + 4.56* 818 + 1.72*
SEIG Al 1.00 = 0.00*4 51.11 4+ 9.187*4 25.16 + 4.79*4 10.50 + 0.87*4 171+ 0.94*4
T A FRALLLAEL, * P<0.05, sk Bxt A1 LLER, 4 P<0.05
3 Tt KT 1 L VEAELE T AR, CLIEBE T fi

PG A0 AF g —Blofr X s P i T 5L P T
BEMA R iA, AR AL R A, A5
FET AL W . ZEARE o, BN R, A
BUNG KERERREY, 25, JF
FLBE G fh B R 5 NSIE R T 54 85%., T B £ A

AN R A2 B 2 £ 1) R G 3 A AE TN I, 35—
AN S5 Sy 8 4 BRI RO AR 1 )2 (anterior lateral
mesoderm, ALM)A1J5 &304 + it )2 (posterior |at-
eral mesoderm, PLM), ‘& &3 LE i 2 pr 44 i &
T HA 0 40 PR RS R D, YR AR IR . B
TN R A R E) 40 LR (intermediate cell mass,
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ICM), i FHEZRMIRF 20, A7 T3
YO0 R, RIS AR R T4 Bk B
ICM X102 1 R 2K [rx5 PR A 55 16 5 4
AR, MAEDE S A rh A A 726, o Irxba
PEFH 7 S YAk, IrxBb 47 T4 25 5 {0 k02,

AT T I A5 ST EAH, S I R R AR
o R ZH P AN I U AH 2 SR U 42 PR 1 (10 AR AR
|rx5a ) BE 2 fa LI (58 m o6 T JR AR i il &
BN T EEA Imo2. scl. gata2. flilaZs.
Imo2 J& LA LIM Z5 s (e s R -, AR 1 v
Imo2 7 10~11 hpf Fi& T ALM FIPLM [X, 4RJ51E
ICM [X I8 frgik . Scl b T J5 a5 A 5 1) 38 i A il
RO R SRR, S SRk T 40 B 1
BHBEVIMRRES, NSLIGLE R LA H, R
G I Imo2 F1 sl 763 223 IrxGa i i il & & K 4%
FANHIER W& R & RS EEAE
ST EEE c-myb. runxl. cbf B%, c-myb 4
myb Ji g S DR SR TG I e i 2 —, R EERIA
FASAML A0 B, il 1 20 B AN T B 220 A T R0
FRE. runxt S runt KRR Z —, runt KIEAEZ A
KESETEREEEZEH, UEMEKE. i
KA BRE NN REE, runx] 787468 (1) 1%
BAE M IE )R B RIEREER .. g R
FR R DA HY, c-myb AT runxd $475 58 % IrxGadi: R i
W3 IR B R PR EIE RS 7, gate-| i@ 5454
AN SRR TR PR AR, FEBE S ff ICM X JRUER AT
0 R RS 40 B ) (11 g = 2 T gatarl AT pu.l K
IR, gatarl 1) 1E & e A& &8 2 PR %140 i pu.d ()
KK, Prek, gaterl AMUEMLHEL R R & i AW iE
A ikt Szggh Rrh o] DLIER gatal AT pu.l 76
21 FIHE 5085 100 0 A 4445 A B A (0 .

25 PRk, 19k IrxGa L R LU i i 4%
KPS T, R Irx5a B R BT £ S AR I 1. 1k
PRI 2T FR38 NS 28 0 I 1) F A s 42 PR T
R AR EE .
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Effects of Irx5a Gene Overexpression on Early
Hematopoietic in Zebrafish Embryos
JN Lu*?, LI Yar?, LI Zhi-cao'?, WU Xi-junt, ZHOU Yan-huat, HE Zhi-xu'?, SHU Li-ping'3*
(1. Tissue Engineering and Stem Cell Research Center, 2. Deptartment of Pediatrics,
3. Department of Immunology, 4. Laboratory Animal Center,
Guizhou Medical University, Guiyang 550004, China)
[Abstract] Objective To investigate the expression and influence of early hematopoietic related

khkkkkhhkkhkkhhkhkhhkkhhhkhhhhhhhhhhhhhhhhdhhhhhdhhhhdhhxhhhdhhdhhdhhddhdhhdhhddhddhhhdhkhdhxdhrhdhxrixx

genes in zebrafish embryos. Method  The single-cell-stage zebrafish embryos were micro-injected
with iroquois homebox 5a-enhanced green fluorescent protein (Irx5a-EGFP) mRNA as experimental
group, EGFP mRNA as experimental control group, wild type zebrafish asblank control group. Comparised
the hematopoietic transcript factor genes with three groups by quantificational reverse transcription-
PCR (gPCR). Such as primitive hematopoiesis scl and Imo2, definitive hematopoiesis c-myb and runx1,
erythroid hematopoiesis gata-1, myeloid hematopoiesis pu.l. The zebrafish embryos’ time point are 9
h, 12 h, 18 h. 24 h. 30 h post fertilization (pf). Results From the real-time fluorescence
guantitative PCR can be seen in the original hematopoietic transcription factor Imo2 and scl, the experi-
mental group from 9 hpf to 24 hpf significantly lower than the other two groups. In the targeted hemato-
poietic transcription factor, c-myb experimental group from 12 hpf to 24 hpf significantly lower than the
other two groups, runx1 experimental group from 9 hpf to 30 hpf significantly lower than the other two
groups. Myeloid hematopoietic transcription factor pu.1 and erythroid hematopoietic transcription factor
gata-1, the experimental group from 9 hpf to 30 hpf were significantly lower than the other two
groups. The differences were statistically significant. Conclusion  Irx5a gene plays an inhibitory
role in the transcriptional regulators of primitive hematopoiesis, adult hematopoiesis, erythroid hemato-
poiesis and myeloid hematopoiesis in the zebrafish.

[Key words] Zebrafish; Iroquois homebox 5a(lrx5a); Hematopoietic transcription factor
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7 M MR 55 3 12 14 PR 2R M Al iR R K B,
Aifi 1 R A2 I35 248 AR (& - 7K T 22 Ml

B R2 RIARL BE

e 3k RARY 2
& R K FIR), 78 550025; 2. M & & I} A+, 58 550004)

(FMEAKF L AREBRTFER

[HHZE] B RIS BIRIRE AE A IEANS % 48 (LPS)iE 4 & K S M B2 M % % (COPD)
AR AR Y, KB B F mie B TP R, FiE 72 AHdE SD KA A 4 7.
6F. 8RR, ARASIE. 6Fufxt B, KAXE AFKIENLPSIAEHFS: Ty
HE 5 COPD K AAEA, Zh&WmikshBomids2 & B4z BIRE, h4hifh 454547 0.3 s /o%
A FA(FEV3) A5 /) I % 2 (FVC) lAE (FEVO0.3/FVC) 44 T4k, ) B JH B BE 5%, 95 o Pt 7 ik 46
diE G wmies~E 8(IL-8). @ mits~& 10(IL-10). AFIEIRILE F a(TNF-0) A&, HutAT48 % 5
M. R HafRarkir, AR FEVos. FEVos/FVC. IL-10 K-F AKX, IL-8. TNF-o /K-F 73
(P #<0.05); ELF & Z)mnt e e K am o B -F At o) e 46 An RAL 24 B3, 428048 IL-8. TNF-o K-F
5 FEV0.3/FVC £ % 485 (P<0.001, r=-0.579; P=0.034, r=-0.354). SxtR2ib4x, g ALE 654
IL-8. TNF-o, K-F T (P 34<0.05), IL-10 4+ & (P<0.05), & A A A 420 FEVo3. FEVo3/FVC 3#1%
Faf R (P $#<0.05). it A MM F DAL ZE 77 COPD K Bk M afe B F/K-F,

[SE4217]] 12 b FL M 9% % (COPD); 4a i B F; shamAd A, &M %

[ E4 % S] R332; R563; Q95-33

BEF N 2 WA A v g i, 5 TR
20 ZUF U1 P BH 2E 14 il %<9 (chronic obstructive
pulmonary disease, COPD) 5 (1) 41 2 48 5F i df 0k
— SN, WRARFN e ST I e NS COPD 1) H %2
A R 25020, R Bl W A2 A T N TR 2 R
(lipopolysaccharide, LPS)i: 37 [ COPD K fil A5 1 H.
B RIFHLE G Nl BT VR 5 SR AR
A H AT E NI SRR A
AR ), 4 JE R nT E7 COPD K R4
PERT, AHITNAEAE I B Py I 1) PN 75 2852 22 Pofl ik
(JHEE. LPS. BRME. B MENMS5E), LA

[ %5 H #A] 2017-05-30
[T B] SUMNARHAEARRES (RS LG 1[2012]014 )
[ME&RIMN RE 55(1977-), L, YHIT, 1o EZHF7: Hl
fescth . 9P, E-mail: xiongying1116@163.com
[@IRAER] #AH1980-), %, KRR,
E-mail: huanghuiyan8039@163.com

[3CHkFRIRAD] A

[ E 4 S] 1674-5817(2017)04-0315-05

SRR SRR BRI B it e B AR 550 ) GE 1)
FLAARE AL B I 35 W A 2 5 ke )
YR AR PR 77K (R B o AR S 06 gl A A 5 0
COPD A5/ B A4 A AR B PR 171 (R s i AT 1 458
i, BLE— D Wz s R Ak e AR IR 57K A2
RAILPSSE

1 #MRI5HE

11 LB RIAFFY

72 VU TS e SD K, 405 (200 + 20) g,
W =R R ERIPE B R 8)Y) h 3E[ SCX K
(%4)2012-0011] . T 5t M BEFF R S5 5Py v ol
[SY XK (¥4)2012-0001] idi W P4 77 1 J e TS5
B 18~25°C, T X KL .
12 FEMNFHRFT

HX 200 4 i P AL B . BL-420S2EHLEE
SR RS, WA A B BR A T BEARAY, 2EE
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BioTek 24 1l 5 M (10 mg)id JEMEFH, B2 M 4K
il IR Z B (lipopolysaccharide, LPS)(L2880-10 mg),
FORE ARG IR A, H 400/ 2 8(interleukin-8,
IL-8). IL-10. MR IAFER 1> ou(tumour necrosis
factor-alpha, TNF-o) ikl &, ey s A AR R
Tl AL AR (50 cm X 40 cm X 20 cm) [ 1l
1.3 KWHE
131 oyt fsik  (D)IWrHE: HEHL
BEAL 2> 23206 72 1L SD K BL2r Wint fR4H . 4 4 .
6 A8 MM, HAREE 36 A,
12 Mo (2)it i 7 SR T G 2 B e & R
SRR IR, TEBEELIOME 14, &
IR G5 90 1) 7 V2005 2 ) JRR e (J 43 4 8% 7K &4
Wt 4.5 mL/kg, MEWEES) AT HM T USSR,
Bt R N SRR R K AN, HA R KR AE
P09 N BT R 43 4 0.1%L PS 7 200 pl o Mg
552 HE, BRXSRZHAM 54K SR8 T LAk sl
1% H (S IR S5 5750 8 6 LUK RS
MB35 SEARAR P, [R) I A8 23 00 T P P )
FMAE, FF BTG SRS e, A SR L
BRI 8 S AMH, 2545 min). 4 . 6 A1 8 JE AR
M HIFELTENN 28 d. 42 d A1 56 d; HAR A4 3 J4
A6 JE 2 NS M 56 d i fs B, TR
A4 R o0 3l b) 9% 21 d it 42d. U RV LPS
MHATEME, ARG ATEME.
132 AREFIL PR MAT R BER A . H
TH# BB EAT IS KRR A L, R R AT IR
TR B HH XM 2028, A B R K ph bR, BA
it A3 5 10% rh v FE ] o, B 7K, A s £ 3,
VIR, HARE - PO (HE) e (0, e WA~ s,
1.4  1EFRAET

PR ZH T B AH S5 IR Ok LR 3040 BRI ) Sl
SE NP Ty RE 0.3 s FH WA BUFEV 0s) XL 5 H )
Jili % (FVC) LA (FEV 0o/ FVC), AT #UR B ik i 457
ARWCEEA UL 73 2510035, W 1L-8. IL-10 A1 TNF-o. 1)
. XA 4 FRAL AR H H TR . H
Ry BT R FEH 3 AR 6 JA s, HRFE T
TEAS I b A 2% T F A
141 MizheenE  BRNSATUETITHEE A, 1%
Y AU R S WP AR AR, i Id BL-420 s
YIRS R G MR i 2, 5k =0
W] o AEWFAARF] T =38 B PRkt ) U A HE NS

6 mL(AH " TR M), I i s 3 e
2115 FEVos Il FEVos/FVC.
142 wmeB-TaEne e EEATH )bk
PR, I LA SR A (T E I ) R A, &R
FHEHE 20 min 5 25.0:(3 000 r/min, 20 min), 43 1
o PRI G e BT (EL | SA) 2 40 i IF 1% &
1.5 Gitoh

F SPSS 17.0 B AFHEAT G520 W, 286 K8 LA
Fon, Z ALK F B 3 07 2 50 BT (one-way
ANOVA), 2437 K Pearson ik, LA P<0.05 %
ERBERIT¥E X

2 H#HR

21 KBR—EIER

I AR R R T LR R P L A R Uk
By RGNS BE . SONVAR i DA K PR A M NS SR
WRo TR G FIRFEIRIIH BT « AR
2.2 JRIBIELE

WS R K B S0 A LA ) JB TG A8 98 R 40
B, A BORMSE S MR TS Bk
W, Bl RE SR (] AA) o AR 4 By L IO it o
AR W K Y R L R T R K
s AU RIBEIRIE . YR, M Ea . ¥
90 Mok I ROE SN MR E % (B 1B C. D), il
AN S A ROREMR B AR, S5 A I Th RE AR
(FEVos, FEVos/FVC) FFFULIHIER L. A
HLLHR, BREAEH ST MORIE . S 5K fl
GENGYIAAFRRE (B 1E. F), HALl
6 F 4B 2
2.3 BHINEENE

LA LA, SRR B AR 845 4 FEVos.
FEVoa/FVC ¥ 3% FF#(P<0.05), #4202 [a) Lk
B, 6. 8 FIBMY G 4 BB G G2 2 5
(P 3<0.05); 5 8 B MALLE:, & ARG
FEVos. FEVos/FVC JI(P34<0.05), HHAR@AA
6 JH 414 3 JAl 4Tt i (P<0.05), (% 1)
24 YHEEEFEN

L A LU, SR ALl 1L-8. TNF-o0 7K
P T (P #4<0.05), 1L-10 /K3 F F#(P<0.05) . 7!
M) LLAEL IL-8 7K PA it 772 (P $4<0.05) . 15 HAA
WEHE 8 MY LI, 1L-8. TNF-o KV i %
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B: 4 JH 51

E: ARG 3

C: 6 1

& 1 ZFEKFMEL HE £&(X 100)
Figure 1l HE staining of lung tissuein rats of each group

FBE(P $<0.05), 1fii IL-10 /K 8 % T} % (P<0.05);
HAR A A4 LA Bk 4l B R T /K3 Geit-2
72 51(P<0.05). Sx AL, HRAE 6 JE41 IL-8.
TNF-o ZKF R %, 1L-10 J]- % (P<0.05) (% 1) .
25 HEXM4ESH

W AR A 4 1037 IL-8. TNF-or. 1L-10 7K

5 FEVosl FVC 1E HEAR T, BT IL-8. TNF-a
K15 FEV0s/FV C £ 41 #H 2% (P<0.000, r=-0.579;
P=0.034 # % & ¥ r=-0.354); 1l IL-10 5 FEV 4/
FVC Lk H52(P=0.304) . [FIFEX 4288 AR AL
AT EIRFEARIEATAE K347, IL-8 5 FEVos/FVC 2
Hi k2% (P=0.041, r=-0.420).

F 1 ZEKXRMTIsEMMAEE FKF L
Table1l The concentration of IL-8, IL-10, TNF-a and lung function in rats of each groups

41 FEVoa/mL FEVoa/FV C(%) IL-8/ng » L* TNF-o/ng * L IL-10ng * L™
xof R AL 479 +0.15 79.93 + 2.52 356.16 + 6.93 278.45 + 7.24 56.42 + 3.15
4 A 4.20 + 0.33* 69.96 + 5.50° 448.32 + 4.86° 317.36 + 7.40¢ 4375 + 3.41°
6 JE LA 3.82 + 0.32% 63.66 + 5.41® 467.10 + 7.18® 328.73 + 7.68* 40.90 + 2.70®
8 JHi L2 3.60 + 0.37® 59.84 + 6.20% 483.15 + 6.08* 331.55 + 7.21® 39.74 + 3.00®
H i 3 A4l 3.93 + 0.43« 65.52 + 7.20 357.63 + 12.12¢ 276.34 + 6.70¢ 56.43 + 2.92
H 1@ 6 Ji4l 4.20 + 0.26% 70.05 + 4.74%e 330.30 + 7.897 263.02 + 9.95% 61.89 + 3.33*
F1H 17.47 17.56 835.73 175.75 111.33
P1E <0.001 <0.001 <0.001 <0.001 <0.001
SR L, 2P<0.05, 15 4 R4 LA, PP<0.05, 15 6 R 4] L L g, P<0.05; 55 8 M 4] L4, 9P<0.05, 15 H

A 3 4 L, *P<0.05; n=12
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Effects of Cigarette Smoke on Lung Function and Serum Cytokine
Levelsin Chronic Obstructive Pulmonary Disease Rat

XIONG Ying!, ZHANG Jin-juant, LI Lint, CHEN Yan?, WU Yan-jun!, HUANG Hui-yan?
(1. Department of Medical Funtcion of the Laboratory, Guizhou Medical University, Guiyang 550025, China;
2. Department of Medicine,the Affiliated Hospital of Guizhou Medical University, Guiyang 550025, China)

[Abstract] Objective To investigate the influence of cigarette smoke on lung function and serum
cytokine levelsin chronic obstructive pulmonary disease (COPD) rats which were established by the
complex stimulation of lipopolysaccharide (LPS) and smoked cigarettes. Methods ~ Seventy-two male
SD rats were randomly divided into six groups, 4 weeks, 6 weeks and 8 weeks model group, 3 weeks
and 6 weeks natural healing group, and control group. A COPD rat model was established by the complex
stimulation of two times LPS injection and smoked cigarettes. The lung function of the rats was
messured during passive smoking and quit smoking. At the same time serum interleukin-8(1L-8), IL-10 and tumour
necrosis factor-apha (TNF-o) levels were monitored by Enzyme-linked immunosorbent assay. Correlation
analysis concerning cytokine levels and pulmonary function index were conducted. Results Compared
with control group, forced expiratory volume in 0.3 second (FEV,3), forced expiratory volumein 0.3
second as a percentage of forced vital capacity (FEV03/FVC) and IL-10 were decreased (P<0.05), IL-8
and TNF-a levels were increased in the model groups (P<0.05). And as the building time prolonged, the
changes of those cytokines and lung function indexes were more obvious than before. IL-8 and TNF-o
levels were inversely associated with FEVo3/FV C(P<0.001, r=-0.579; P=0.034, r=-0.354). Compared
with control group, IL-8 and TNF-o levels were decreased in the 6 weeks healing group, at the same
time IL-10 levels was increased(P<0.05), the FEV .3 and FEV3/FV C were decreased in the healing
groups (P<0.05). Conclusions Cigarette smoke is the primary cause of changes on cytokine levelsin
thisanimal model.

[Key words] Chronic obstructive pulmonary disease (COPD); Cytokines; Animal model; Cigarette smoke



SIS LU P2 Laboratory Animal and Comparative Medicine

doi:10.3969/j.issn.1674-5817.2017.04.013

SHESEI/NEEEER
(RIPIEF HO TS T

2EF RER HLOLF, T 4,1 @
(FFMEAKRF EIBFHH <, 5 Fa 550004)

HEE] B #FRT B E5R(OMT)sfnd s a9tk P46 R . ik A AIOH): A9 iF é &
B %% BALB/c/)» R ks g, £ B IR R— R F AR 2 R0, i #2355, TOMT
RIGERMBATIETF, 2R EETF/ESd. 15d ARSI R, GAMELE Fo LA E M OHE KR
AT, F G A I ALATHE & G LR LRI T4, BALFTRA 3G 35 K 4 64T 0 0% 4 Ang
BRMA Rt d. R OMT AAT &% RRREEIK, £/ 5dA 15daf, &4
JF LA LR 4R T h LG e e AR LR AR A6 SR R A, AR KM R R P BA m iR A R R AR R .
OMT #8767 41 52 va A 2 pkdR, BALF ¥ 64 g i 6 e o8 BRUM 4G 2w e i1 2434 T41K,(P<0.05 2,

Aug.2017,37(4)

P<0.01). 4it

BB Saat g REA G ITAEA.

[K$17] LEAm(OMT); Zrm; R R, RIPAER; K

[FEHES] Q95-33 [XHFRIRAE] A [XE4RS] 1674-5817(2017)04-0320-04

S W (PRI M ) A 1 25 i, 65 8
R AIEL A A M2 0 2 5 1A E R I R
FEW . R RAET SR AEE R, 3 ECR T
SZIR,  HER S A 18 I S ) 5 | e AT R 45
BB O, R AR ) — AN EEAFIED . H AT
) TN (R T AT AR R B ok 32, (HEIE R A
Ko MHRZ 7 209 R FLEIE /N 908 &
PUAIE VAR AL 2% (Oxymatrine,
OMT)X 4554, e NERHEHY I 8 RHE
YT Gy 3 ORI A . OMT HA 5 4
FE BURIEAARS PUARME R VT I 2 BAE M,
W ARE S H AT — 2 (140 1 A SR S B v
RAPEAER, EHUEIATE. Fik, A OMT

(44 #5 B #A] 2017-05-30

(BEEWE] StMNARHIT ARG E R H B5RHS LH 7
[2016]7369)

(EEE ] =5 75(1984-), Lo, i LWhousE, seatiifi.
E-mail: 1558809668@qq.com

[EIEER] L Hi(1976-), &, P, 0, N FisE 80
B B B0 2 S AT KT
E-mail: jiangyan3313@sina.com

X SR /S SO B0 (1 S AU AR S OMT Bljify
SCAEERIVEITAE R . R 5E OMT LI ARG YT
e IR N T, DURTT A% 25 (VT i SR 1L S i
G, IR B OMT M4F A ACHAR FIBL
il S P Ak R (1 S8 Bk 5 T vk

1 #R57%

1.1 SRz

SPF 2t BALB/C /M, 54 1, 4~6 Jike,
KU 18~24 g, B 514 L3 ) T AR O
[SCXK(#4)2012-001], fulZ5 T 5t MHEE R A2 5256 5)
Py b B R 4E[SY XK (4)2012-001]
1.2 FERAFFLFRE

JRE 9> 40 2% AlL(HO)s Bt i 4 71 (A luminium
Hydroxide Gel Adjuvant), I H 3 H InvivoGen
/s 7], 10 mg/mL(Cat. Code: vac-alu-250, Lot #5113,
Expiry date, Mar. 2017); YN (4 2 (1 (Albumin from
chicken egg white, OVA), Il4H 3% Sigma /i,
A5378-1G(Lot #SLBD2313V, PCode 1001988500,
CAS 9006-59-1); i3It F Hb S KA BN, WA 5



Aug.2017,37(4)

SIS L5 LA BE % Laboratory Animal and Comparative Medicine 321

Bl E R 245G R A+, 5 mgl 37, fit’S 150512-1,
PTG 28 R/K AR AR, 259 OMT, Jb B T E 24
m AR BT, O E KA R AEY L, S
110780-201007; Jp AR AL (HE) A (idsf &, WA
BAREMEARER AT, C0105; i K4 IE A
bR RFEEAT, G8220. /NWhikE R IVC
TR (FRI-42), Wy 5 HEIRIEZ EDEARG R A B
P25 AL 2% (402B) VL5 A ER B 7 B 4 B A BR28 v £
B (CKX41) A Olympus 23 7
1.3 /INRMERER AL

R SR 572 77 DA SSCl e ~r e AR S
1d. 8d. 15 d &S OVA K Al(HO)s R
AW 0.2mL( 5 OVA 60 ug M 2.25 mg Al(HO)s #t
) Bt S5 21 d JT46 H 5% OVA ¥ 8 mL 17
A4k, &K 30 min, E4EEAL 5 d B TR . 18
O N B AT BB, . R R HhEE A T
JE R EERER, S I LR (BALF) 41 g it
B2 200 BEAR AL RS 60, DAIGUIE A A 1) .
1.4 OMT ;&friems/\FR B9SEIE 1 4R

54 LUNRBEHLY A 6 41, H41 9 M OIEH %
JEZH (CON), HAE B #E /KA OVA AT Bz 4k,
R 2h, @UEmE LAY (AST), 4% bk 5 b7 8L
WA, AN 2, @iR)T X IRAL(TRE), #% ik 75k
HATBUBCRIECR T RRBOR T 30 min JIE a5
Hb %K H24 (0.5 mg/kg); @ OMT fai 71l 41 (OMT-H).
H I R (OMT-M) MR ZH (OMT-L), 4% ik 7592
AT BUBORTOR, T RO T 30 min 23 5l I s i
% OMT 25 mg/kg. 12.5 mg/kg A1 6.25 mg/kg. T
J7 ) 5 d BRHALFE/NER 3 L, R I QOF IR BREY 1 -
2% LG VR AF T —20 °C; @ TR S TG 1 A 2 2
7K 0.5 mL A, Sl 3 e Kl AR BALF
HAFT —20 °C; @/ R I Id 5% @A Tl
BT R 5 4% 2 TR [ 2, 4 T4
HAET -80 Co SA/DRATFHE, W4 TH
25 LR, FEBE5 kA, AN, B AERR A
SR A A TR A
15 BALF 4Bt

Y 150 uL BALF 4 fi el 54 vt £iidz 1 0 1
WiREIRS), SO R g, & F BALFTE
4 °C. L2000 r/min i&.0> 10 min, HULIEWE
St B (0 5 7R AR R ¢, AN FR AT % 200 A4
A0, FEUEE 10 AP R

1.6 BRI R HE &M

JUR I H A% 2 R I € 24 h G2,
PO O B TR AT A V) L HE B
o, W T I B A E A
1.7 SitFELE

FM P R R A xts %ok, ] SPSS19.0
AL PR, PR ) SR L B R S R A t R
%, P<0.05 8 ZERA ¥ L.

2 H#HR

21 PMR—MBERRIARENER

B G/ R — DL, FFRR & A /N B A
TR . EBUB B, SN R B, &
W Z 5. JFRER )i, AST. TRE. OMT-H,
OMT-M F1 OMT-L ZH /)N Gl 350 HE L0088 o K 4 2 B
HEer b . IR DS RS2k, KM
T2 2 5. AST 41/ A4 =4 CON 41 T B%,
HAhydyT AR EN T = H 20 (E 1),
2.2 BALF 4HRit#

AST H/NRAEBKR A 5dE% 15 d, BALF H1(1)
0 P BRI TR Mo 40 B VT 50 L 2 A 2 vy
(P<0.01). 1l F{HbZEAKFA B OMT [ %-vH97 45 AST
AL, BALF H (1) 40 Mo S EORTIE R 1 bz 41 i vt 2
¥R (P<0.05 1 P<0.01, #* 1).
2.3 FHALRYIH HE RBWERLER

HE 4e(0 /5 af i, CON 474, Mgl
R B AR, . NI SR SR A e
HE(& 2A); AST ANHA LI il IR, il 7 i,
i IR B2 IMINZ 2 7 3w ok 7/ P 1w 9L S AR Y
A, BRRZ AN MR s AL 2 AE b R R
I PEAE N R) J5T I bR O 40 R R 4 v v
A R I S TR I 28 MR (18] 2B) . 5 1RYT AR
BT AST AL B AR 4L, H R M1 i g
1% 41 M 52 W AN [R) AR B k2> (Bl 2C. DL E ATF).

3 itig

I Mt fs —oft Tk S5 L (10 WP B 8 L, I
TN, M 1 R AR AL S N R BT E S
I BRI A SUH AN T AN ET . B g e 11 22 P 4
i, CLRE A PEAN N . O S5 R 4 AT AR R A ) 2
5B YERAED . Wi o 5 DRSSV BE L 48



322 SIS LU PS4 Laboratory Animal and Comparative Medicine Aug.2017,37(4)
25
—e—CON
—@—AST
—#—TRE
== OMT-H
—¥=OMT-M
o —@®—OMT-L
i
I 10
e
5
0 T
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35
WOR G TE] /d
& 1 FENDRERETLIER
F 1 BALF RS20 AR ER 1420 B it 3 (n=3) 10°L
i _ Wk 5d _ _ Wk G 15d _
- i i WETERL AN T4 i i RETRRL AN -4
CON 6.62 = 0.19 0.050 + 0.003 6.62 = 0.19 0.050 £ 0.003
AST 12.89 + 0.18* 1.330 + 0.070* 9.08 + 0.08* 0.930 + 0.044%
TRE 8.22 + 0.18 0.810 + 0.032" 7.27 + 0.12°% 0.700 + 0.012°¢
OMT-H 7.10 + 0.06™ 0.630 + 0.022" 6.42 + 0.12 0.540 + 0.021°%
OMT-M 8.26 + 0.07" 0.770 + 0.020” 7.31 £ 0.23¢ 0.680 £ 0.007
OMT-L 8.39 + 0.17 0.810 + 0.001 744 £+ 0.16¢ 0.690 £+ 0.022°¢

vE: 5 CON 41Lb%, #P<0.01; 5 AST 41 LL#s, "P<0.05; P<0.01; 5 [A 414k 5 5 d LL#s, ¢P<0.05

MRS EAR, HEORAR A, Bk AN AL I A
MG YRR 0, A A 2T 4R th DLET 4L, il

A: CON 41, B: AST 41, C: TRE41, D: OMT-H 41, E: OMT-M 41, F: OMT-L 41
& 2 OMT &7 5d MM/ R ATLE LR EMEL(HE X 200)

AV a) SO 2 A AT AR AT SZ 408, 7 M R a2
H LIPS PR A L Lo 2R 55— AR B WP IR T S REIR,




Aug.2017,37(4)

IR ENY L LLAPE 2 Laboratory Animal and Comparative Medicine 323

W2 P EUENEAETE . O SRR (HAE, K
TR DI AR LB H AT ANE 2, H ARy
5 it e A IRCASH 06 R R

WSO T SR 25, SRR
2, JUHARTE I (1 N 7 32 B 5RE . OMT 2
SRR AR R R AR, g R
A VUIABERE . &R AAE S U, -15- BifLaE
g sy, HAZ Iy Bn e, AL
WETLEG KRB, OMT REAT R 1 e s A R 1)
B OL, XU Wi )y AR 2R s 2 X9 A AR 9
Il ZARNE S AT B W 03 . X OMT iRy
i B¢ 1 — € M B2 HLg St . OMT il 21 21
RAE S IHLH],  BAEON BT ey S S A 20 21
T A AT Y 2 BRAT i B — 0 ST 1 ) AL

B3k

(1 BRRk, PRI B SE B A IAR ], R G E
FEZ%, 2008, 14(5):225-226.

[2] T3y, AR, OB S R AE A LRI T
JELJ]. H AN, 2014(8):190-191.

[3] TR, 5k, Fhit. shBE vy B[], ISR
205 KO TR, 2013(16):287-287.

[4] 2R3 mz AT SR EAE A B THLHIECEE ).
Fp [ 24 B 2430 9K, 2015, 31(6):759-762.

[5] ZFE, i, #hKH5. BCG-CpG-DNA X 32 A8 G /N R,
WliZ143 STAT4. STAT6 RIAMIFEMI[]. [ bR I,

2015,35(5):321-324.

[6] Juhtk, S NG, A A SIS RS 5 AR ) L
157 iy P R A TR T7 OS], P AL X DR D22z,
2011, 13(33):61-61.

(7] TP, XIWESE, S5, &, BB S UE N /N R
TEJOREAN LI S []. AR R 2%,
2009, 32(3):165-170.

[8] HPRHREE A W A o e W A 4L SV R I BV i
GGG 8 . 2 W, By R BT %)),
LR R 2% 3, 2008, 31(3):177-185.

[9] IR, Lakuk. Al ST I A BRI e S B
CD54. CD44 [FsZma[J]. o i 8 A B %%, 2010, 26
(10):2026.

[10] AT, R ICHy, ORI, 5. AU S0t 2 /N BRI Bt 28
1 K3 ICAM -1 mRNA FRIAFIFE[T). 1 A8 R K2
i, 2006, 27(1):28-31.

[10] e, XAERE, T2 2. Al T S xR i A5 2 A
RAE MBI TIRI5E R[], VG2 A0 K524 PRAEhi,
2004, 25(6):587-589.

[12] X, 5KV A S IA T SV i (AT 9k
[J). IRARE= 25 1A, 2015(3):377-379.

[13] Zhang TZ, Qiang FU, Chen T, et d. Anti-asthmatic effects of
oxymatrine in a mouse model of allergic asthma through
regulating CD40 signaling[J]. F1 K48 254, 2015, 13(5):
368-374.

[14] HouW, LiuH Y, Yang X D, et d.Effect of oxymatrine on the
distribution of dendritic cellsin lung and spleen tissues of
asthmatic mice[J]. Chin J Contemp Pediatr, 2011, 13(13):
40-43.

The Protective Effect of Oxymatrine on Asthma Mice

LAN Lu-sha, ZHAO Bing-bing, YANG Hong-yu, LUO Hong, JJANG Yan
(Experimental Animal Center, Guizhou Medical University, Guiyang 550004, China)

[Abstract]

Objective  To study the protective effect of Oxymatrine (OMT) on asthma mice.

Methods The asthmatic BALB/c mice were induced by ovalbumin (OVA) and aluminium hydroxide.
The general situations and weights of mice were observed every day. Then these mice were treated by
using OMT and/or dexamethasone and were sacrificed at 5 or 15 days after treatment. The bronchoal veolar
lavage fluid (BALF) and lung tissue of mice were obtained. Their pathological reaction was observed
through HE stain. The total number of cells and eosinophilscellsin BALF were counted. Result OMT
can improve the weights of asthma mice. On day 5 and 15, the pathological reactions of the lung tissue
in each treatment groups were the same with that of the asthma group, but the number of inflammatory
cellsin lung tissue was much less than that of the asthma group. The total number of cells and eosinophils
cellsin BALF were reduced compared with the asthma group (P<0.05 or P<0.01). Conclusion OMT

has protective effect on the asthma mice.

[Key words] Oxymatrine(OMT); Asthma; Pathological changes; Protection; Mice



324 SEIG ) L5 LA BE ¥ Laboratory Animal and Comparative Medicine

Aug.2017,37(4)

doi:10.3969/j.issn.1674-5817.2017.04.014

SN NSRBI A - FE IR
REBXIMIBIESTH

MREA R, B R, A&

R T, R

(Frad EF R RS WA AP, 58 550002)

ELES

BEY ATHTHEHFAMRAGEEXER, REPYMBILTENIRZAT. AiF &

IR 30 K-l R A BRSO R A B, M AT ES(XL) . FEFR(X2). AN E
(X3). MAEFE(X4L). 21 BEHEIFH(X5). 21 B AR E(X6). 21 B#E & £ (X7). BHIFH
#(X8). BIAMKRKEX9). BILEE(Y)F 10/MNFHAMAREAE, Had & MR R AE BT

MRBEBEHT, ABTEHEAERANGIERR. FHR

TR BEILE T L SEHA

PR ] 39 B AR R 3 (P<O.0L) EAE K. BRASAHATLEREP, XT~XOx BILE EA HBEEGER A
E, X5~ X6 BILZENARZEGERN AL, X1~X45BILG TR, & B
L EZARBHERENGH ), MTERIREHHHERK.

[KHEIR] AR AR, BIA MK, @RS

[RES%2] Q9533 [HkFIRAD] A

o N/ (Sus scrofa domestica var. mino
Guizhounensis Y u) & 5 BHH B 2= i 55 8 e D ) S50
ANBURE R, 2R 30 AERE N IE B Y. BN N
HRABMEERIEE. KRS E. R
AR T« PRGBS 52 1 A AR
M, HOMAE RG. RERG . W RGE T
HNEMEL, TR NHTESR LA Bl
i b AREIEST, N A R A

BRI B MR — B A8 7= A B P04
B, WIAEBE, PIAEMApURE, 21 R BT E (W
FLA) . @A EILE. AN ESR, K
P LS A A R R B T e 1) B AR AR L
—, HAEA—ANEEMER, 23 e EHERY

(U= B #A] 2017-05-30

(BETE] s | T RHEOR R e 1000 4 (BR 5 [
[2016]4007 *)

[MEE RN M) €(1988), T, iR e N, BhBLSBbf, fifi 1,
FLENF LI BY I
E-mail: 1464881484@qq.com

[BIRESE] ZROG(1971-), L, B sse i, i-t:, M s
ST . E-mail: 243099502@qg.com

[ E4S] 1674-5817(2017)04-0324-04

P AP e A RS R R L E PN RN E
FLIXEEARI A AR SR MM LR, Rl 22
R i H . R LR E R ER R,
M3 e PR A Tl AR TR AR B AR
X PRI IR HARAE AN RAE T, JF T e 5 AR
X R R WA (VK7 Je % B AR R Z 1) A LG R
AT 5 ) DR 2 1 2 B PR R A0 53
ANRURERERE 22 A BT IREEAT T M SC A A 23 #r
s T RSHMEIRI AR R, $RH 1 3m 2 3L
HFEZA T, Nk s MR RERE (/R T AR
RS %.

1 MR5RE

11 ##

AT B A 5 B R 5 2 B B N /N TR DR ol
5 30 M= RERE () BHAC s o O HT IR LS = AT
RMEB(XL) . PRIEAEE(X2) . WA R E (X 3) .
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45 LW B3l R8I D IR B AT i Jm B A — 2
12 HiEsbE

Kb H excd 2007 BRFIEATHERE . ] SPSS19.0 2
ITHRIINT . B HALRYSE O G IHEIATIEAR 0T

2 #EE

2.1 EHEMRMRESY

R L AT 50, 53NN A A TR 3oh
0.57 kg, EFLAMETRE N 4.05 kg. & ZHTEIRM
A 5 ZHAE 15.08%~27.89%, Horp 3L 5T 1) AR
SERBURR, UL Z N R S PR AR ) AR R
ZRROR, Ik E s BEE AR KT
2.2 ZHEMAKERE BEAEX

& 2 50, WIAEAMAR R, 21 Hg A5

&1 SN EEHARFEETRERESH

At TIME R AP R 1%
X1(%) 5.60 0.97 17.29
X2(3k) 5.03 1.00 19.86
X3(kg) 057 0.09 15.08
X4(kg) 2.86 0.69 24.15
X5(3%) 467 0.92 19.76
X6(kg) 2.94 0.42 14.27
X7(kg) 13.79 3.70 26.86
X8(3%) 4.37 0.81 18.52
X9(kg) 405 0.67 16.59
Y (ko) 17.80 4.9 27.89

AR E S P S PRI 21 H
VTR, B AR E 2 0] 5 55 1EAH ¢ (P>0.05);
H A F IR 2 1) B 58 3 (P<0.01) IEAH 2%

3R 2 SN/NBUSEE PR EESE IR 18] Y 1] 2R 4E X R EUAE BE

PRI X2 X3 X4 X5 X6 X7 X8 X9 Y

X1 0.869~ 0.041 0.726" 0.811" 0.119 0.675" 0.634" 0.163 0.542"
X2 - 0.001 0.806™ 0.798" 0.107 0.650" 0.624"* 0.126 0.497"
X3 - - 0.586™ 0.111 0.887" 0.542" 0.149 0.838" 0.591"
X4 - - - 0.720" 0.620" 0.866" 0.606" 0.602* 0.770"
X5 - - - - 0.170 0.846" 0.863" 0.168 0.702"
X6 - - - - - 0.658" 0.204 0.979" 0.719"
X7 - - - - - - 0.765" 0.641" 0.922"
X8 - - - - - - - 0.190 0.807"
X9 - - - - - - - 0.724"

MG R B, "P<0.05, ek &AM ¥, “P<0.01

MAEAH R R BRI DAE Y, 53505 FAH R
BRI WAL Ty, S S AR B ) A B
&, HAHERB Mk 0.922, 0.807 #10.770.

1.000 0.869 0.041 0.726 0.811
0.869 1.000 0.001 0.806 0.798
0.041 0.001 1.000 0.586 0.111
0.726 0.806 0.586 1.000 0.720
0.811 0.798 0.111 0.720 1.000
0.119 0.107 0.887 0.620 0.170
0.675 0.650 0.542 0.886 0.846
0.634 0.624 0.149 0.606 0.863
0.163 0.126 0.838 0.602 0.168

0.119 0.675 0.634 0.163|| P 0.542
0.107 0.650 0.624 0.126||P>| |0.497
0.887 0.542 0.149 0.838|| P3| ]0.591
0.620 0.866 0.606 0.602(|P4| 10.770
0.170 0.846 0.863 0.168 4 Psy=140.702
1.000 0.658 0.204 0.979||Ps| |0.719
0.658 1.000 0.765 0.641(|P7| ]0.922
0.204 0.765 1.000 0.190(|Ps| |0.807
0.979 0.641 0.190 1.000)|Ps) [0.724

2.3 EHEMIREBERE S
P AR TS, DA FLET (YY) N KA
w, UX1~X9 WHAZ&E, @ yREHAmT:
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THE T A5 BEAE P RN 2 FL B L H AT R
#¥. P1=-0.003, P2=-0.121, P3=-0.029,
P4=0.131, P5=-0.607, P6=-0.691, P7=0.856,
P8=0.670, P9=0.724. #4iA Pij=rijPi vt 1]
DR ESTREES (G - R SUEGE SRl Ik StR G
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i 3T, X1~ X9 56 2 7L 53 T 1 5 R0 (FH
KA N IEAE Hik 3] 11k & 3% /K1 (P<0.01),
Y WP LS PR UEAT I ) R 2 RE 2 o B FL BT

Z"

HEEARREUE AL T I mIIH R, RECT A
AR FON) RIAR S I ADN B AR . LR SR B
PR R BN, R B TEIR X5~X9 1) H
B RBEK HIE 3] T 5 3% K1 (P<0.01), X1~
X4 I E AR RER DN, Ui X5~X9 X & 753
FU MR, X1~X4 X FLET B . Hrp
X7 RSP B Ay mmck, HEBES R
7 0.856, kX9, X6 X8, HEEWLAR
#4515 0.788. —0.691 A1 0.670.

* 3 BEEMKHBRERY

e HE TREERE
PRz om0 X1 X2 X3 X4 X5 X6 X7 X8 X9
X1 0542 0003 0545 = ~0.105 0001 0095 -0492 0082 0578 0425 0128
X2 0497 0121 0619  -0.003 - 0000 0106 -048 -0074 0556 0418 0.099
X3 0591 -0029 0620 0000  0.000 - 0077 -0067 -0613 0464 0100 0.660
X4 0770 0131 0165  -0002 0098 0017 -  -0437 -0428 0741 0406 0474
X5 0702 -0.607 1309  -0002 -0097 -0.003 0.09 - 0118 0724 0578 0132
X6 0719 0691 1410 0000 -0013 -0026 008l -0.103 - 0563 0137 0772
X7 0922 085 0067 -0002 -0079 0016 0113 -0514 -0455 - 0513 0505
X8 0807 0670 0137 -0002 0076 -0004 0079 -0524 -0141 0655 - 0150
X9 0724 0788 -0064 -0001 -0015 -0024 0079 -0102 -0677 0549 0127 -
3 it SEPEAREAT T RIS, AT . HUE 4 B
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A, MRRE B R RN E R, F B X7~X9 X} e Em LR EmAER N E, X
B E R R R T R B B R bR —, HAE XT7~X9 AT IE Mk ] HEe s i AL &, Fik
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Primiparous Reproductive Perfor mance of Outbred Guizhou Miniature
Pigs and its Correlation and Path Analysis

CHEN Ming-fei, YAO Gang, ZHAO Hai, QIAN Ning, WU Shu-guang
(Laboratory Animal Institute, College of Guiyang Traditional Chinese Medicine, Guiyang 550002, China)

[Abstract] Objective To screen the reproductive traits significantly associated with reproductive
performance of outbred Guizhou Miniature Pigs. Methods Ten reproductive traits of 30 gilts were
determined and analyzed with correlation and path analysis.The traits were as following: totol number of
born (X1), number of alive born (X2), average weight at birth (X3) and litter weight (X4), average
number alive(X6) and weight (X5) and litter weight (X7) at 21 days, number weaned (X8), average
weaning weight (X9) and weaning weight of litter (Y). Result There were extremely significant
(P<0.01) positive correlation between weaning weight of litter and other reproductive traits. Path analysis
showed that X7~X9 had positive direct effects on weaning weight of litter but X5~X6 had positive
indirect effects, and X1~X4 had weak effects. Conclusion Compared with genetic factor, the life
environment had decisive influence on weaning weight of litter.

[Key words] Outbred; Guizhou Miniature Pigs; Reproductive performance; Path analysis
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