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Py s (R SR ) AT R RE A 15 5/ BLUE T
JHE DA Bt — 25 T A AR TR A B0, D /N R g AE AR
o A7F 5 I8 7 P 2 (3t B Al A R

1 HBSH®

1.1 Xz

EL /N 14 3k, 8 i, IR Bt i 25 ~ 26 kg,
Horb i 2l 8 Sk ) W v 0 e ARDRL, X B4l 6 Sk iR
WL R AL, 3% 2R 1R I 30
1.2 SCIR{usg

CH W 64 HE MR E CT ( PHILIPS, fif =2 ),
Eppendorf 5180 ¥ % &5 0> 1. ( Eppendorf , f [ ) , & =
120 #4 [ sh A b A AT A (R 2 bk stk HAR) .
1.3 XWHE

S 8 Sk U E /N % L 1 M v A v A A
K30 A OB e IR A ORLEC Oy RE BE 35% . 4 i
10% Al BE 55% o F Al 4 A L 7« oK 48% /N
FEWHK 20% K THE 15% KK BE 12% a8y 5%,
VBB K A6 B s R 0 B A L 43 i)
H73.6% 11.3%F1 15. 1% , {EfVE 45 30 J, i
DA 0 .

A5 5 R B 2R 80 N kR S e R 5 i B T
(IRFEL 12 1) 388 0.3 mL/kg LRI TR 5, X /N AL 5%
STt 4> B BRI S PR I f EUN [ DA R MR
1B B AR A 45 %0 ( Body Mass Index, BMI) , BMI =
BW (kg)/{m/3xlengthx[ (TC/2m)2+( AC/2m) 2+
(TC/2m x AC/2m) ] 15,

CT 14 . I 64 £ CT FHi (JZ/5 10 mm 4
F4 512x512, % % SO0HU, # {7 40HU, 9 i 2 %
125 kV,50~ 100 mAS) , He 55X} B8 5 755 i v A 1) Rl 5
40 /N RS AL B A D L P9 AR D A A i
1 B B AR AR

I35 AR AR B« B T /N RS 0 B S, BUS

B, /NS R O s SR L 1k 1T, 75 % B2 RS 1
B MU R ER DK SE R M2 5 mL, I VCE TR B
L% N, N A Eppendorf 5180 ¥ %R B .0 #l
(Eppendorf, f8E ), 4 C,1 500 r/min 10 min, JX |-
W RZ 120 B4 A3 EL I (R Z A&
o, BA) AT I AR AL R PR AT

2 HXR

2.1 FEIRY

e JI e DR A R 30 J SR, S 2H sh ) S xR
Py iR Bt 2% 5 B3 (P<0.05), BMI 22 5 g 3%
(P<0.05) (5% 1), 7l ¥ i I FL AR i B 45 48 B
ZEFALE (P>0.05)

1 BSESHEAMARBENERE30F
BYERESHERY
Table 1 Body weight and BMI of Bama miniature pigs
fed for 30 weeks by high-fat and high-sugar diets

i H == EH KA
T/ kg 56.50+ 1.50* 51.00% 1.85
IE R E 808.26+10.17 * 792. 14£63. 36
W /R K 1.12+ 0.15 1.12+ 0.11
i [/ g B 1.10+ 0.04 1.09+ 0.10
K /m 0.92+ 0.07 0.91+ 0.06
JE L/ m 1.02% 0.06 1.02+ 0.07
Jig Bl /m 0.93+ 0.03 0.94x 0.12

H:m R EAA S ER KB ERBE, " P<0.05
Note: There was a significant difference between the high-fat and

high-sugar group and the normal diet group, * P<0. 05

2.2 CTH#E

CT KA 25 LR, v g v B i R 75 5 4 3l AL
PR 5 B W f2 s T X IR 4 (P<0.05,P=0.035) ;
PN TIE R 7 o b S 56 2H BH v T R4 (P<0. 01, P =
0.0028) ; CT 454 52 50 41 5 Xf Rl 41 Jo R 1A R 22 S oK
2% (P>0.05,P=0.57),

1 BIS/hE% CTE#E

Fig.1 CT scan of Bama miniature pig
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A R TRDRL T S B /N B e A -3

2 BIO/NEEE CT AEZERMN
TE AT T/ B B R SR 7 35 4 CT 4330 45 28 5 BL L Th/N A% PO 07 &5 4 CT I 45 2R 5 C. L B /0N RS I i AR BT 4 45 2

Fig.2 Analysis of CT scan results of Bama miniature pigs

Note ; A.The results of body fat content by CT scan in Bama miniature pigs;B.The results of visceral fat content by CT scan in

Bama miniature pigs;C.The results of pancreatic volume by CT scan in Bama miniature pigs

2.3 MmikENLIER

T i R DR R 30 JR S, SCUR 4H T /N AL RS
56 BRZEAR LU 10 2R A6 A A7 A i 35 1 25 R, R
s R pE 2 T B, R R OKE B E TR
(P<0.01) ,HOMA-IR ¥ B & 7} & (P<0.01) ; &
JOEL ] 2 e o BE I AR R [ R o = R AR A B

FhiEs (P<0.01) %% B B A 1 0 [ BE KT 32 T
(P<0.05), Horbr ) ifi i & 0 B Lo X B T s T
1. 88 4% HDL-C J}75 T 2. 69 4% ,LDL-C J}- 5 T 1. 03
L =R T T 3.2 % B I RE SR AR b, ILVE R
FLER 7K SF- B 5 7 v, G DUIR R IR 257 4
i (P<0.01) , SR B D RE A b B4 4 o

®2 WRASSESEEANESANRELIERGGEN

Table 2 Detection of blood biochemical parameters in control group and high-fat and high sugar diet induction group

A pogiekiil T A% A S 4L
1fiL 4%/ ( mmol /L) 4.10+ 0.42 5.54£0.78
J# 55 2/ (wlU/mL) 9.88+ 1.08 24.13+4.50™"
HOMA-IR 1.80+ 0.36 5.94£0.87 "
1fiL ¥ M 2%

24 [ 2/ ( mmol/L) 1.98+ 0.16 3.74£0.19 ™
5 9% B % 5 14 B [ B2/ ( mmol /L) 0.84x 0.15 2.26+0.15™
1% %% B2 I8 25 14 AR % B2/ ( mmol /L) 1.14x 0.16 1.17+0.17**
H 3 =8/ (mmol/L) 0.25+ 0.06 0.79+0.21*
(=]

MEMA/(g/L) 73.74% 1.13 72.96+3. 12
M5/ (g/L) 45.94+ 1.10 52.46+0.78*
LR BT/ ( wmol/L) 117.02+12.20 79.22+5.43 "
SRR/ (mg/dL) 1.28+ 0.35 2.53£0. 64"
JR 2/ (mg/dL) 2.79+ 0.23 17.00+0. 19 **

g m i A S S XA AR 1L, © P<0.05, ™ P<0.01

Note ; High-fat and high-sugar induction group compared with control group, * P<0. 05, ™ P<0.01
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3 it

AR JHE 1) 2 A s A B DY PR A 3 2T 8T AR
BEAL e 2 R G R 1 A R R SRR AR TR 45 28,
HOZ BB i LS A AT, N 0 0 KL T A TR Y
W S 2 BORE RN ML 55 8 RO B
o [ 5 E R AR e SRR PR S8 L 23
12.8% 5 18.5% , i 75 % JR i & 4 vl L B
41% BB A o5 24. 3% it ] AT R O8R5
Z A e B IR R o A WESE g %) 993 44 A [F)
e NHFE 69 BMI, B8 107 20 A, JILPA) & 3k F B , 1 i
Yok 18, R S5 R AR EAT T 05T, R WML g 1
1 ke, SEOBE RS (9 DL 8 4. 5% ~9% T
B 255 o BRI B 15 5 C57b/6 L/NEL 1A Y 34K
St b TR 54 R A I R B T S TR R R
KT 5 T 5 8 TR AR T A R v I T
JIFL T o % i AR IR S T 10 R e
T = I IE T AR % B A I R
JE A P R T e 2 T v 2R A2/ BRI A A R A
FIT AR HR L T )N TR R S 5 A R B e I A
30 JA, Sy i AT R, R B AR BT i BMI L X R
48T (P<0.01) , 35X 5 WG 14 28 5 AN ZR0F 58 45
AH B, NBURE TE S J A JIE o 0 ] B, Al 2 B0 1 MR 5
FHCHC AR A ZE LA AT Re i B B, R,
e i ) WX e A7 Y5V 1 e 2ok R BB 75 i /N AR IE
JHE ORI JH T IE SR A & 2R AT AU SR B AR B ST .

i 12 ZHLPL (Insulin resistance, IR ) J& 38 X} i &
FARBSON A HRHT L A 455 9 2R P A A
L VR SNV R VO VAN T DO A e o
- ER L) ) 2 A £ SBCRIOARE i B ) OR3P B A K
i 5 2R KT 07 70 At R A R PR RN o ARG 2 B R
o BB SR 0 e B 2R R bt A LA R A R B AR Y
JUEE v W 5% 30 1 B 2% A e Sk ol /0 J2 TR 05 2R AT P i
R L R IR 2R R A s A0 B ) 5 R
AP K KM T, dE— 2D el 1R R R
Pt Haffner 55 5 /NS A 125 07 f g £ 3R U
XAFEIEME UYL B LA EEPEF E L E A 3 A
AN TR BB AE N 3L 479 451 2 BUBE bR N\ B0 58 4 R 3%
W, R IR  92% , IESLJE S R ICbuE 2 Y
A PR el A7 7E ' . Shirai 2538 s 12 A R kLK £
VB T R BRUAY 2 UM B Bl W 455 A 3l S A A
WE5E 2 I AE R 15 e AR 1) RH A AR £ 2 5 | S B & 3R 41kt
58 1 40 v 5 DR R A R R RLA

04 JIE Pk AR 3 W IS JHE R 6% 5 | S i 5 3R BURR M 1Y
R, 32 R I R AR A (IVGTT) (g
By R PEES (ITT) DL K B 8 38U 20 (HOMA-
IR) Jc AR U7 SR B A5 18 20 00 2 4 Y 5 T R B R
IKPAEAEA o AR o, /NI % 1 46 A R s
e BE AR 30 JA, 25 I I b S B0 ke L BR R
KRB RMREERE, MBS RNDEE S,
HOMA-IR $8 80T , R U C & I I B 8P

W PR 55 10 e 38 AT DL 20 S 18 1 2R RE R
JE W7 2 2 0 AR B i o IS P g I 14 I B B A
{18 7 2 L A A et 55, TR 5% 3R RO & i B
J3 k55, T B 00 BT 4 Ak RN I B A D R 1Y RE )
il 1k o FE UL IR LA R T 2 3 R Be b1 il 23 53
REFRSER,BUT RS B 40 =0, 8 3R 4 W 6t
B, Fe 2 3L 2 BUBE SRS I &R L IR 4 g R —
TN 3 W B, T 9T A BLRR B R AR BT S e 5 U AR
PO AARKOCER , NIERR I & k& 5 S BUR S R
HRPU, M A JE R T2DM, #F 58 % 30, I L5 1 A
R (CTAV) [ RERE D AR FR (VAV) 1T B 15 41 21
(SAV) BAH FH M JBE 5 RALHURE EE 5 VAV 2 1E A
KL VAV G & AT R R AR, DT A v R
By R MUAE , T SAV 5 R AP ICAH G . B2zt
SEAILA NG D5 & B0 € 5 A CT MR A R
X R MOk DA B AR 76 45 . SR CT 4 B A
AERS A T EE A M v A RE A, N B R T IE R B
Wi B0 RS B R E R R O BLAR R O
FontiFurnols 25 F5¢ R Wil i CT K W7 2 434 0 A AN
[F) it A B4 1 T L L PR 5 1 B 56 T % o TP A LA
WAL " . Lara Femandez 253 1 83 4 B 1
5 68 S HEWFFEAS RIPE I A [FAF % AN BEHLAR 9 i
I AR AR B0 LB T N AR ) BN 2 55 CT 459 18 43 7
fR 5 I DG Z&, R 0 AE R B R e R R T 2 % 4K
5", Sandeep 45" B 22 W AR W 40 A 58 2R I
B ZR AP0 A A W S RS PR T O B T R
FHRPT S P 0 T A DG, Wl AL AR R R D X A
AT B 1 I 2R NPT R AE K Ak BAA A L, A
ot CT K430 1 /N B 5E 9 kR i 5 4 B iR
5 3 A, 25 SR e v g ] M R ) /N A e
4 B R I G m (P<0.05) 1 A I A i 165 fn B8 G 2
(P<0.01) , 3P P HERg 17 £ 38 25 AT e o | ke e 5 3%
PR B EAA

JIES e 308 8 Bt B B AT 25 L, ol B T, 0
HDL-C 7t A B AR 2 AL A An s o 1 A 5 AR
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A R TRDRL T S B /N B e A

. 5.

FEMRNIEE A 75 TR 6 — R 2 g 5
W I ) I A TR A R R AR A 7 A A A
WOk RS TR R, DRI R N i T A R Y R
RPN T A E AL A = A2, e KB
SEAEARER T R I e R L (REE 10%
i 10% K AR BE 5% ) 755 CSTBL/6 /MR 8 Ji #y
JT /0N A PR Y R A 3 B kg A B o | I L K
L5 B8 5 Z K349 Tk, 45 3R W e B kR R R
RN EB Z 1 ROS, 51 i 2 A0 2= a0, i ™
AR AR AL, N 5 2 SURE I 1 1 2 AR 0
MR (FFA) i 1 i A0 2R DT AR 20 8 5 AL ST 4 i
REMS il 4 A C (PKC) Al IKK-B {5 1R 48 5k, M
SFECIRS-1 & PR B AR PISK 35 7 7 F, GLUT-4 3%
T, AT 7 2 R AR . ARSI R W/
5 T A R e B v R AR, 5 R A 4 [ i A7 7
W1 A AR AU L o LA, N DI RE SR b A, 1L T K
O RER R R BT, LI LLR R Th i 3% (P<
0.01) HfEl 1% 22 30 Jal A i M i i 40 R, m 5 e
LI DI REB T o X 2 AT R S B B AR R
Z BB R A — 2L

g b Tk AN ST I A e W s N R S 1
Ty adt Sp e /N LR AT R ASE L, 3 38 /N B A JHE 5 JB 85
RARPLZ A R T WP, MR A A 2 1
WL 55 gt — 20 A i o 2 OB PR 1) 175 DL 3k 7 2 —
AW

2 % X
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BWHE MAF
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FEBE BFFOR OB 258 % D) X BB R BN Bax JEIRRIK M SE M . Foik SR 0] 4k 3 494 vk 2 37
BB A | FH T TG B0 9% W B 2 (ELISA) A2 W /NG 20 Bl Bax YRR A Rik, SR HLARREMNIGEKHN 7d 5, K
Bl HH B A S A A T RE IR 5 /08 TG 400 J Bax | Caspase-3 , Caspase-9 7K - H X I8 20 43 51 71 5 T 88.21% .94.21% ,87.24%,
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RO Tt (I35 TRL) 9 3 5 6 BHIL A P
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FEALE oK R 25 ) R AR AEL A S LR # A
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e 540 SCHk B A L A5 1S ORI T B R R 4
P (290 325 PR N R AR ) J5 52 R R S 435 BT AR, i L
e eyl R *FHlZ%E‘JEE’JjJXJ” 2 A
BT E AR, ) T RS RE AE R SE T ) A E E
W E AR i IBORE

1.2.2 FE:SEHS 15 K, Sh¥ & S BEW A TG iR
T, 3T TF W Js , DA 70 3 TR A2 BRER 7K 100 mL, w25
M, I 4% 22 3 W EE-1. 25% I3 — T W TR 2% b )
(pH7. 4) BETE [ 52 , 3 HOR BNl Bz 2 4 21
BFEE 239 ,3 000 r/min B0 20 min, B 136 T, P
PRUED 0 e B2 R AL AR , O E (A) S S AR A, A
540 nm P, 2 AR v il 2 A bR oE i £ B2 ]
ISR il L LN AN R A N R AWANIE R TR
TR TR A B

5 mg,

1.3 ZitA*E

S I KA R A SPSS 17.0 B4 32 47 4t 1 2 Ab
PR 2 IE] 2% S ok F B PR R O 25 03 i, T X B+ A
25 (xxs) F2oR Mg B KB/ I 4 2 Bax 7K F- 1
S AL A FE R, LA P<0.05 i 2% 5 S it

FREX

2 HXR

2.1 BPE K BR A BT RE AR

1% Maldonad ¥ 3F4), 48 TR NIETH 1 h )5,
R B B A RERE w SR BRER L B EGR
T I 2 S TR R 2 MR 3
# 1,

R 1 BEERBEMEER (xxs,n=10) RIS IR

Table 1 Heroin addiction withdrawal symptoms(x+s,n=10) and scoring criteria

WA

4NN T 2 T X BRAL (FT43) % H 4L (FT4)
1A 1~3 4~6 =7 0 7.4%1.2"
R ke 1~3 4~6 =7 0 113.2+1. 1™
Bk 1~3 4~6 =7 2.2£0.6 10.2+1.6
g o 1~3 4~6 =7 5.2£1.4™
3 1~3 4~6 =7 21.6+1.8*
T HL B 1~3 4~6 =7 + 24.1£3.7%
T 1~4 5~8 =9 8.2+1.4™

SR ™ P<0.01

Note ; compared with the control group: ™ P<0. 01

2.2 BEEXNKR/MEALR Bax KT

Bax frfE 2 i B4 101 A 5 2 M : Y =6.3x10°°
x+1.4x107,R* = 0. 9979, ¥ K B/ i 41 21 % 5
CA)RAT 2, B K BR /D il 28 2 Bax 7K F- Fb X) A
HIbE T 88.21% 14 1,

E1 #EEAXNAR/NMEHLSR Bax K EHF M
S

Fig.1 Effect of heroin on Bax level in

P<0.01

cerebellum tissue of rats

Note ; compared with the control group ™ P<0.01

2.3 wEEEI KR/ ALE Caspase-9 7k F /)
Caspase-9 pRifE MR M HL A H R Y=1.4
X107 x+4.43x107°, R = 0. 998, 5 K L/ il 4 41l
JEEE (A)ARA T B, U R B/l 2 21 Caspase-9 7K
SR BRZH TR T 87.24% 1K 2,

2 EEEXKBR/NEEL Caspase-9 7K F B &
F A
Fig.2 Effect of heroin on Caspase-9 level in

P<0.01

cerebellum tissue of rats

Note : compared with the control group: ™ P<0.01
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2.4 BEEIKR/NREAELE Caspase-3 7k £ 1
A

Caspase-3 P My & B H A :Y=5.0
X107 x+5.2x107° ,R* = 0. 999, #f K /)N fii 20 41 )
JCEE (A RA T2, B K B/ 4141 Caspase-3 7K
VR B T T 94.21% 18] 3,

B3 EEExT AR NEALR Caspase-3 /K F M
TE G XT I L ™ P<0.01
Fig.3 Effect of heroin on Caspase-3 level in
cerebellum tissue of rats

Note ; compared with the control group: ™ P<0.01
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M T, A TG, s A S g 25 R A 9,
K B/ B SR M e Bax Bk B O g
MK G 22 W B 3 (ELISA ) A 0 % B, K B /N il Bz ot
A0 h Bax 3K 35 K oF W #F TE &, caspase-9 Al
caspase-3 ThtE B E1on S MA LA B HFEEER
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Expression of Bax Gene in Cerebellum of Rats and Psychodependence
Drug Addiction Model Copied

XIE Mingren, YU Farong
(Key Laboratory of Evidence of Science and Technology Research and Application , Gansu Province, Gansu Univesity of

Political Science and Law , Lanzhou 730070, China)

Abstract; Objective To study the effects of psychotropic drug ( heroin) on the expression of Bax gene in the
cerebellar of addicted rats. Method An addictive rat model was used to establish with a dose-increasing method
and the gene expression of Bax in the cerebellar cells was detected by ELISA. Result After injecting heroin for 7
days, the rats showed obvious withdrawal symptoms. The levels of Bax, Caspase-3, and Caspase-9 in cerebellar
cells were increased 88.21%, 94.21% , and 87.24% respectively, which was significantly different compared with
the control group (P<0.01). Conclusion The damage effect of psychoactive drugs(heroin) on brain tissue cells
may be achieved by inducing the expression of cerebellar Bax gene and activating caspase.

Key words: psychotropic drugs; Heroin; Bax; Cerebellum; rats
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(LB 5 1)
High Fat and High Sugar Diet Induced the Fat Model of Bama Miniature Pigs

XIANG Lei"?, CHEN Hua®, ZHAO Deming'

(1.College of veterinary medicine ,china agricultural university , Beijing 100093, China)

(2. Laboratory animal center of PLA general hospital , Beijing 100853, China)

Abstract; Objective The effects of high fat and high sugar diet ( HFHSD ) on fat distribution and blood
biochemical parameters in Bama miniature pigs. Method Fourteen Bama minipigs were divided into two groups.
Experimental group pigs fed with high fat and high sugar diet for 30 weeks.Six Bama miniature pigs in control group
were fed with normal feed. After 30 weeks, body mass index, fat distribution and biochemical indexes of blood were
measured. Result The body weight, body mass index ( BMI) and total fat content especially visceral fat content
increased significantly in experimental group.Blood biochemical indicators of insulin, total cholesterol, high and low
density lipoprotein cholesterol, blood creatinine, uric acid and urea were increased significantly compared with
control group. Conclusion High fat and high sugar diet can cause fat accumulation in Bama miniature pigs,
especially visceral fat.Blood biochemistry is characterized by hyperlipidemia and impaired renal function.

Key words:Bama miniature pig; fat distribution; blood biochemistry; type 2 diabetes mellitus
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WE B TR FEIR LIS 69 6 ( Green Fluorescence Protein, fif Bk GFP ) it e B i 3 v e i % . 72
WE WL R AL T WAL R BT E 2R mRNA K PG, F k8 AL %Ok 5 L o R 1k
i e i PCR M L% B FL % 2 Tk mRNA A ik HE . 6 GFP R UMK LT B 00 7 W2 A
WSFL AT AW T W 2 2 B KT A TR B0 R e L8Rl SL % mRNA KB 9 9L 2 5% K e ¢ i 1
ST IO A B 2 O BB AL B ELZE mRNA KBRS L TR K PR, &3 R IR GFP
B B B 4 2 1K TP AR T L 215 4 R 0 e, b A LR 20 5 007 26 L 0 T 3 2 % (A0 14

3 Wb 7K S Y fifp ke BB

KR GOV MR 2 E WAL R WA EZE
XEHE: 1006-6179(2019)04-0010-04

FESES: Q956  XEARIRAG: A
DOI:10.3969/j.issn.1006-6179.2019.04.003

CFP MR E—Filsr o e E R E R B T
PR LR T 0 e SR TR /N SRR 8L, HE ) i B A
30 R P R R B R PR AR R L R TR IR AR 08
HERREPE A2 B B R

AR A Bk GFP R EUBTAL S | U %
Z P A BUAE AR AR AR I 58 5, £ B A AP s O
SRR A IEAR WG Y L GFP RS R A 2 o AR
B RS AE TR R AR R B IR T e
JEME A SO 2 K o ASTUBZ C A TN % Fh & HE B
Sl 0], A B GEP R RRUME B 30 1 Jo] 400 4 2 o 1
AR T BALB/c /N o B SN R 0 K A R
TR TR A -2 K- S R B 4 8 AR K
V- ARy T SCHRAR A o MR GFP R
BRI FP PR SR KT B AR 2 1 R 2 R D AR R
CIRAIR LI NN R I S NN U G IV UL R
FUH T I FL R SE 7 Bl A (] 2R B B B ME T Sk 105
JCHR BT B AR B AR S 45 2 AU (T I i L A 4 L b
Ji BN EE R LA KT PAXE R D S 10
5t GFP BB A A= 5 D E B ~F- 18 3% .

W fs H #5:2019-02-21

1 HR5H®

1.1 ZWEHY

Sy BURZE Z R (IR 6 d) | Z2 Hh ) (4T R
12.d) e (iR 18 d) AL P (WFELE 6 d) |
WE T (WELE 12 d) FL s (W FLE 18 d)
SPF %% M GFP # B ( GFP nu/nu) 4 10 5, GFP #i
BRLR A 52 3 2 i [ SCXK (%) 2012-0014 ], 3h 4
YI7E SPF 2% 450t i 72 [ SYXK ( %2)2012-0047 ]

1.2 $EYxESE #E 7%

BEIGH R 8 SR FHWLER B IE AR 14 7 1 1
SESE ZRG N2 RG W A2 % KRR IRES 1K 5 i R
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WL T RES 12 RWFH L H 13 K%
5518 Ko FLm i .

1.3 miFEMEHEAKFERD
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cDNA J5 #4770 %E it PCROAGIN o 1050 32 {3t 7 O 18
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Table 1 Quantitative PCR primer sequence

FEH 44 By gl (AL

F:GACGTGGCTTCTGTGCTTGCTG 12-33
mPRL FJ424613

R:GCAGCACTGTCTTCTCGAGCTG 273-252

F.:CTGGCCATCCTCCTGTCTTAC 715-735
mPRL-R BC125651

R:GTCCAGGTC TCGCAATAG 912-895

F:ACCACAGTCCATGCCATCAC 434-453
GAPDH XM_001476723

R:TCCACCACCCTGT TGCTGTA 885-866

L5 ZitAHE

R SPSS17. 0 B PFIEATGE 3T 43 0T, 45 418 o
3 P34 (8 0 2 % 26 401 R PR
22 7 2% 4 7 0 8 4L 44 5 L 8 R 120 S B A
#3546 . iz H] Pearson Bivariate Correlation 147 XU #H
F oMo Lh P <0.05 Fl P <0.01 fERA G it% 25
AR o

2 H#R

2.1 EHGFPRERMRMEPE _E.2HE W
ALEKE

16 GFP 2R B ME BRI %, mT DU 31, M &%
TE U % 30138 B 5 0 22 T T AT O 2E PR R T R R 2
WL G S0 % 28 e I 5 28 R TR A IR R I — A I
BRM TR, 25 EFZERZKE WAL 2234 R
IS 22 18 T B 5 WAL 3R 55 M B3R B A AR AL, (HLHE
TEMFL R Z T — Ao, R 1 & 2 & 3,

Bl 1 %4 GFPERERMFHPIEMEAXTE(pg/mL)
Fig.1 The levels of estrogen in the serum of

female mice in each group

B2 &4 GFPHRRUERMEPZHMENKTE(ng/mL)
Fig.2 The levels of progesterone in the serum of

female mice in each group

3 &4 GFPHRRUERMFEHR I RKE (ng/mL)
Fig.3 The levels of prolactin in the serum of

female mice in each group

2.2 ZHGFPRBRMER TEM ERE. S LR
H . FEdhizRKF

WA 7L 2R A S R R R A 3 gk T At 2 1
e, i i W37 T A WG 301, b L D) IR B A iR BB PRI
FZ W FL R Z RS Z AR, W U 0 R A At L 3
TR R, HAR YR T 08 i, BEAE OR 4T, W FL R
ZARGEEFRIB TR, WL 4 FIE S,
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36 &

4 ZHGFPRAERTEMN EH..SER.IPE . FEHLH PRL mRNA K F3ftb
Fig.4 Comparison of PRL mRNA levels in hypothalamus, medulla oblongata,

adrenal gland, ovary and uterus in different stages

BlS5 ZHGFPRARMRTER. EHK.E LR ME. FEHLAS PRLR Z4 mRNA KEXFLE
Fig.5 Comparison of PRLR mRNA levels in hypothalamus, medulla oblongata,

adrenal gland, ovary and uterus in different stages

3 itig

U 7L 20 40 7 T 00 I 2 0 ik ) 2 8 R O R I 2
S A LAY L 0 A M 2K 4 S R R G 45 4
MG LR . AT GFP 3 BUHE BLAE R 1M
Hh TRAE & BT AR 64 B - M U 2% A L O RO
B, B 25 1 0 0 8 S T S I 5 22 0 % 7 0 R 00 94
AW S Th R B 2 LR 2 UL I P A (B
TR, 2R R K S W T v L 0 L Y
A5 R B KT

R 28 [ N % B GFP 4 BUME B35 v W 3L
FOK PG IR T 5 B, LS R R e, g

S5 A M A TR 4 1 3 /) B P R B R A iR
3 B FL I W LR KO AR AR R g AR
TRV L e B 3K T 75 I FL R 2 A5 BT
GRS R e, DO 5 T R AR AL, GFP 2R R ME
BT A U B 0 R AR R ORI R R E R
It .

SCHG e B, GFP R SME BR 7 4 O 5 30) O A 2
WHLER IR PR R G A B R SR A fE
EE L N TR R/ e N T N QR AT R
PRSI FRATIMEE B AL YR P09 T il i B L L
BRALUP I FLER mRNA &8 A7 T BARAKF, [
FA W E P FLR Z R R B R . ATRER T
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U 4 3 2 < AN T T 9T 4 0 5 S R B M B a3 % 41 41

PEBR KA - 13-

WFLRAE LIRS WIT U6 & O, S B R S
KA WFLRE A AL, W FLRTE B IRES 5 & %
FHISE Y A= 0 27 AE FIAT T 254l

454 FIIE ST & B GFP 4 BURE AL 3= ZLA7 78
(AN 5 B 7™ 45 TR, A EARGETZH DA P 23 8 7K P 488 1
fifp D S AR R A WA JE R A MR I FL R,
T 4 W 4 e B I 2 SR e U I 00 2 00 7L 0 &4
AL FLER o AP 8 B A5G A [ o BORR BAS TR 28 2
oK, B R AR MR AR B B B 92 W R A R
BLHHTSR . B —E AL, EERL B Bess
PR T RN R AR R, BARE I AR R 7€ 5L, B
FAGAA IR B [ A R AT BERE B R Bl A
[l , it Bt — BTN

£ % x #t

(1] skarie, X1, H/NE, & OO/ R F M I].

(2]

(3]

[4]

[6]

[7]

(8]

STUS E S L AR EE 2, 2013, 33(4) :306-309.

Juasks, EE, RY, & GFP 8 4% (4 5% L i UK A 41 41
Wk K pr (], i E S5 3h P24, 2014, 22(5) :67-70.
Jua ks, X%, RS, . G600 U BT 4 S 8 2 38 b
B e B A [0 ]. Sese sh Rl , 2015, 32(5) :15-17.
ISCHR, PR, XN, 4. S 0Ot BUEE LA 2T AR
BRsFREmAL)]. SCRmshY 5 LK EY, 2016, 36(2)
126-128.

ASCHE, 7R, BRAT, 45 g SO0 R/ BB 1% JE 0 0 g%
[J]. sEwshy 5 e, 2017, 37(4) :109-113.

KRGy, VFPEPE, BORIAT, . 2% BN HL R A ICR )RR
SR EE [ 1], b R A B2 AR, 2015, 31(12) .
2301-2304.

Tl 2 HA M P LOE _2 W 5 AT UR 45 R A 56 M 0 B 5T
[T LG KR A2 2 4 ( F R RE 242 ) ,2018,34(3) :51-54.
RWK, WG, XN, %S F BN B PR E W
AT, SN FEAE, 2008, 36(2) :123- 124,

The Changes of Plasma and Tissue Levels of Sex Hormones in Nude Female

Mice with Green Fluorescence at Different Stages

YOU Jinwei', DONG Min', LIU Biao', ZHAO Zhigang', WANG Lixian>, MA Chang',
ZHANG Xuliang', LIU Jie', YUN Shifeng'

(1. Department of Comparative Medicine , General Hospital of Eastern Theater Command , Army Education Base of

Science and Ethics of Experimenial Animal, National Sciene Education Base, Nanjing 210002, China)

(2.College of Food Science and Technology of Nanjing Agricultural University 210002, China)

Abstract: To understand the changes in plasma levels of estrogen, progesterone, prolactin, and prolactin receptor

mRNA in mice during pregnancy and lactation. Plasma levels of progesterone were measured by electro-

chemiluminescence and relative mRNA levels of prolactin and prolactin receptor were measured by fluorescence

quantitative PCR. During the gestation period, estrogen and prolactin levels decreased continuously, progesterone

levels increased first and then decreased slowly, prolactin mRNA levels were low in tissues, and prolactin receptor

levels were high. During lactation, the levels of estrogen and progesterone are relatively stable, the levels of

prolactin mRNA in tissues are relatively high, and the levels of prolactin receptors are relatively low. Different

levels of sex hormones in nude mice with green fluorescence were different in different periods, and they

participated in the process of pregnancy regulation in nude mice. It provides basic reference value and endocrine

level for solving the problems of female mouse infertility and abortion.

Key words: Green fluorescent nude mice; Estrogen; Progesterone; Prolactin; Prolactin receptor
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MIBESEWA R XS BALB/c /IMNRIEFRR I LB 47
EEE WER T % B B 3 M KiEZ

(VIR B 36 DB B F2 Pl BT 530028)

WE:BH  NJTHIE DNA FRCKE T BALB/ ¢ /N B IEAL B &, OF 5 34T [ 50hn i AL AL 10 125 B AT P, R4 O
TE L 52 A /N Ui A S TN R BT T, O e S2 B TR DNA R 7 16 B8 R Al . 73k R 20 R B B AL A B
RS HL UK B AR X BALB/ e /N BRUHE AT 388 A% S0 A 0, (W) I SR 1T B4 1 5 o 2 AL Bk 0 i EAT ARG T L B 20 . SR
A HE A 20 TR SRR AL 5L DNA J Be /MR TR, 35047 3T 09 25 67 3 AL B A= b An e AR DN 45 2R U5 7R Akpl 45 14 4>
A A AR 2R (R 3 O A, S A ) A AR AR I 3R B3 — B0 AR AR [ AR HERT & i R ARAE . BT A DNA Frick il 45 1 5
ARG TN A R — 2, i UL DNA ARIC Al 6 T 52 7 A8 PRBE s A I 3 58 AR /) Bl st A% B, AS T 50 T ik
B 20 A>3 TR L PR G T R T BALB/ ¢ /Dy s A% J3 o i

R : BALB/c /MR TLE DNA AR s A i
FESES: Q956  XEARIRAG: A
DOI:10.3969/j.issn.1006-6179.2019.04.004

S S AR A A B AR ST 5 AT R AL, 2
50 Sl W) 1 B R ) 8 A B A, R ) S 4
A HERGVE B PR B A AE AR /N BRI AR 5
56 v BT R LA 0 — vk PR R R ZE R 2R
PRI S i s N i e 1 P S S N = A U
BHAE L - ELRAOR 6 3T A AR /N BB S A T R
I LA ARG i AERRICIE S N F, RZ N LS
I 2 780 708 S A 0 B PR A S AR AE — s SR BR M. BEE
GEE7Es NIV 3o pli' & VN NER: Sux e S o2l
U= S E R A S ) P VAW i L i O - G L
DNA ( microsatellite DNA ), ¥ Ff 45 & Bt 5 & ¥ 5
(short tandem repeat, STR) B¢ fij B 5 & 5 51| ( simple
sequence repeats,SSR) , =¥ 5] 0 T E A W) R A
HP WA ELITY), B 2~6 DR BB E L
F B, BA )2 ZEEFE TR R
I P AL A5 SR EEE T AR SRR A BOA R A g
ferric i b A MR —Fh . BHET, N E A H
HFH TR AR A0 A I B AR TF 8 3T 28 A& /) Bl gt 4% ot
Gy HTAIRSE A8 5 4% Gt [ GbR HERS I O v BEAT FL A Hr
/D WLARIE o A, AR AR ST HT 20 AN BT R A N
VL AE Z& BALB/ ¢ /N EAT RGN, [7) f SRe I BRAT B 2

W #s HH#5:2019-01-09

TEESTR T PRET S SR IT R R (HERHRE 1598025-25)

XEHS: 1006-6179(2019)04-0014-04

HEA AR IC R EAT RS I L 873 M , S8 E 1o T A2 i A% A
N7 1% W TR, A A B IO P B Sl

1 MBRE57FE

1.1 KBz

BALB/c /p i 3L 10 H, 2 BALB/cAn W %, M
HERS 2, 7 BE R S5 S vhoe BEAH A
] k5 : SCXK () 2014-0002
L2 FEMRSEH

A : Sigma 5 48 UK B 0 Bl 5 Bio-Rad HELUKAY
GelDoc-It* ¥ i WL A% 43 BT A ; ABI B £ PCR 1% ; ABI
3730XL Iy AL 55

i 77 : Qiagen DNeasy Blood & Tissue Kit 4% [ig &
B 57 £ ; Takara Premix Ex TaqTM Hot Start Version
PCR Sz iy a7 5 52 0 /0 Bl ot A% A6 I 3K 80 45 o
1.3 F#i&
1.3.1 f{T A DNA K&
L3011 B il 4 < KR BT 0 3 U/ B 2
0.6 cm HYRERMAL, BIHE, BT 1.5 mL {90 TR B O
o il Qiagen 23 H 4% %5 O 69504 #y ik Tl &
DNeasy Blood & Tissue Kit(50) #& %R . % ER 42 0

YEE B WO (1981—) , Lo, @ AT EL W, BF 58 07 1] < 5236 3y ) Jo3 £ 46 ] . E-mail ; qinhuiyan123@ sina.com
BEMEE KINE (1969—) , 55, EALEI, WF5E 7 1)« 250 B ) it 4t 42 . E-mail : Zhjh510@ 126.com
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BV S I DR 5 A AR S EEXT BALB/ e /N Bl A5 K I L 4 4 i

.15 -

J5 R Hl ND=1000 22 #h 4356 56 B2 3 73 B 4 B0k iz 1)
LEPE R o SR 1% I W BE IS HL VK AS I DNA A
e A B
L3012 BB s S 51 9 & i A 4 3
wk' " R MM DB G 2 42 40k 10 15 8, 8 426 45 {3
RNz 2B E RN 20 MU TR, E
F/NR AT 20 ZR Qe @R, B AL A ST YE R FAM 474,
MR RIEN G W T 905 PP W3 1,

®1 200MMEXRNMRHMIEMNSAH

yIEEHmMEERES S
Table 1 Amplification conditions and chromosome

distribution of 20 inbred mice microsatellite loci

i i SI4F51(57-37) Refk KR E/C

Locus Primer sequence(5°-3") Chromosome ~ Temp/C
TTTTTGTTTTCTTTTCTTTTCCC
DI1Mit3 1 54
CCCTCTTCTGGTTTCCACAT
ATGCCTTAGAAGAATTTGTTCCC
D2Mitl5 2 54

CTTGAAAAACACATCAAAATCTGC

GATGAGAGATTCTGATGTGGAGG
D3Mit29 3 64
CCAGCCTCAGTATCTCAAAACC

GCTGGTAGCTGGCTTTTCTC
D4Mitl3 4 58
CAGATGTTCCTACTGCTTGG

CATCGTTGCTCTTGACAGGA
D5Mitl3 5 58
CCGGGAGAACCCAAATAAGT

GGCACATTTGCCTTTGTTTT
D6Mitl 6 58
TCTCCTATCTCTCCACCTTTTCC

ATTCTTGGCCTTTTCTTGTAACA
D7Mit228 7 58
AAACCTCCACACTGACTTCCA
TTTGAGCAAAGGACTTGCCT
D8Mit33 8 60
TTATTCTGCCTCAACACCACC

AGGAGTCTCCCTGTACCTACACC

DIMit90 9 58
AAGTAGAGGGGAGGAATGAACC
ATGTCCAAAACACCAGCCAG
D10Mitl12 10 54
GGAAGTGATGGAGCTCTGTT
CAGTGGGTCATCAGTACAGCA
DI11Mit4 11 54
AAGCCAGCCCAGTCTTCATA
ACACAGGCTAAAACATGGGC
DI12Mit2 12 58
GCATCTGTATTCCACAGGCA
TCAGGCTCATCCCAGATACC
D13Mit3 13 60
TTTTGCAGAGAACACACACC
CACATGAACAGAGGGGCAG
D14Mit5 14 58
GTCATGAAGTGCCCACCTTT
TGTGAAAAGTTTGTACCATACAAATC
D15Mit179 15 58
CACTTGTGCCTCTGTATGCG
ATCCTGCATGCTTTTGCTCT
D16Mit79 16 58

CAGAGGAGAGTTGTCTGTGTTCC
. TGAATTTATGAGGGGGGTCA
DI7Mi1 TGTCCCATATCTCTCTTTATACACA 17 4
. TCAGATTCACTGCTAAGTCTTTTC
D18Mit64 AGCAAGAAAAGCAGGTGAGG 18 38

TCTTAGGTAATCTCCCTTAGGGG

D19Mit16 TGGTAAATGTAAAACTGAAGCATG 19 4
. CTGCAATGCCTGCTGTTTTA
DXMitl6 CCGGAGTACAAAGGGAGTCA 20 58

1.3.1.3 PCR )W : PCR JZ W & & & : Premix Ex
Taq Hot Start Version 10 pL #A4z 1 pnL .10 pmol/L
IEFI514 0.5 WL 10 wmol/L 151497 0.5 wL
AN 2 20 pl, PHEFRFF A 94 CHUZEPE 3 min,
94 CAE 30 s, fie Al G BE (L3 1)30 5,72 “CHE
1 30 s, FEFF 30 ¥k, 72 CA44F 10 min,

1314 BAE ok A5 W BERE 5 00 7 2 A ARk
100 - THARFRELIR A1 5 B9 WL A B REAR 7 Jm
A1 uL % B 10 569 PCR F=4y, {d F§ ABI 3730XL
I PP ASCHEA T 6 A7 LUK

1.3.2 R F/DRAELFICKEN: =K GB/T
14927. 1—2008 (3 52 % /Iy B K B AR A A i A6 DU
®E) AT

1.4 HiEAE

1.4.1 7% T & DNA & . F] H Genemarker ' [¥
Fragment ( Plant) J1 B3 A 44 % I e 045 2 /9 J5t i
G AT o3 A B 2 DKOE N 2> T RN AR B AL B &
R st WA R ) 57 A L 0 T L A5 B BOR/INER
142 AAbrickl . 565 E 5T JEAT X IROH)

2 #HXR

2.1 f{ T E DNA fRic#&i
A5 it 25 A I A7 T A FR A T A R BRI
W 2, KM AR 5L DNA Jr BER/NVH A, 3
AR AR B I A G RER
x2 EHEREHMIEMNSKRNER

Table 2 The microsatellite marker results of each sample

J EE AN/ bp

15 25 35 45 55 65 759 8% 945 105
DIMit3 183 183 183 183 183 183 183 183 183 183
D2Mitl5 139 139 139 139 139 139 139 139 139 139
D3Mit29 202 202 202 202 202 202 202 202 202 202
D4Mitl3 88 88 88 88 88 88 88 88 88 88
D5Mitl3 174 174 174 174 174 174 174 174 174 174
D6Mitl 245 245 245 245 245 245 245 245 245 245
D7Mit228 136 136 136 136 136 136 136 136 136 136
D8Mit33 222 222 222 222 222 222 222 222 222 222
DIMit90 130 130 130 130 130 130 130 130 130 130
DIOMit12 238 238 238 238 238 238 238 238 238 238
D11Mit4 246 246 246 246 246 246 246 246 246 246
D12Mit2 133 133 133 133 133 133 133 133 133 133
D13Mit3 187 187 187 187 187 187 187 187 187 187
D14Mit5 179 179 179 179 179 179 179 179 179 179
D15Mitl79 154 154 154 154 154 154 154 154 154 154
D16Mit79 132 132 132 132 132 132 132 132 132 132
DI17Mitl1 148 148 148 148 148 148 148 148 148 148
DI8Mit64 169 169 169 169 169 169 169 169 169 169
DI9Mitl6 132 132 132 132 132 132 132 132 132 132
DXMitl6 93 93 93 93 93 93 93 93 93 93

A7 53




- 16 - LR B BL 36 &

2.2 AR
Akpl 5§ 14 DA AR IC3E H B o gl G, A1)
AAbbRic R AR — B0, BARYE B Z AU A5 6 ol R R
fE, W33,
®3 BRSEEWIRIELARNER

Table 3 The biochemical marker results of each sample

76 I 7 £ QLSS LS
15 25 35 45 55 65 75 85 95 105

Akpl b b b b b b b b b b
Car2 b b b b b b b b b b
Ce2 a a a a a a a a a a
Esl b b b b b b b b b b
Es3 a a a a a a a a a a
Es10 a a a a a a a a a a
Gpdl b b b b b b b b b b
Gpil a a a a a a a a a a
Hbb d d d d d d d d d d
Idh1 a a a a a a a a a a
Mod1 a a a a a a a a a a
Pep3 a a a a a a a a a a
Pgml a a a a a a a a a a
Trf b b b b b b b b b b

T ra R AFE Ce2 Modl Pgml1 i 5 K Hea7 , 7£ Es3  Es10,Gpil |
Idh1 Pep3 {7 g5 K845 ;b FoR 76 Car2 (Gpd1 {7 45 4 Pafy , 78 Akpl .
Esl [ Trf i i A 18 4f ;d oK% 75 Hbb L £UR 187

Note:a represent fast band at loci Ce2, Modl and Pgml, and slow
band at loci Es3, Es10, Gpil, Idhl and Pep3.b represent fast band at
loci Car2 and Gpdl, and slow band at loci Akpl, Esl and Tif. d

represent fast band at locus Hbb.

3 itig

VL A8 FoE 28 2 /0 % 21 20 X0 4 [ il b Ik B8 %
5 FARSE LR B M8 WA FLAT Fa e M R AR AE A
B BE T SIS B W AR o i IR AR ME LR L 3T A2
RN IE L ZRE KT 99% . BALB/c /MR & H T
AR T T N IE R R, 45 Yy
AR . R T 1985 45 M SE [ NTH 5] 3 5]
o B 2 R 2 B SIS B W 5T T, O BALB/ ¢ 35 180
ROTGZERE , 24 0% BN BUL R,
PR R B30 A0 22 6 g AR AR 104 7 384 A T 2 A, AR
AT T fif st A o i, T s AL R S R, HLT )
B FHASTR] BALB/ ¢ /)N BRURF AR R A7 52 56 1) 8 52 1 A
A

B R DNA FRic J& 4k RFLP ( BE il 3 Y i 5

BEK B 2250 ) BAR 2 )5 % A Sk 1 B — R4 3%
fERRICH AR, B 20 20 80 4R LISE, £33 30 4E (1
AU 8 TR FR D R W B T R4k
FME NI L BT SE 0 B W i A TR AT LA
WIRE S (L 50 5 R IR S 2 . H
H L TLE DNA B PCR F=4) 20 BUKG I vk £ 84
OB R I Pl VK T B TR R e Fh vk v R ARIC T
W) A LUK U B T R A A Ak
FEbat XSyt 5 A 4y SR B
AP TG FhL Tk v A B 3 52 R /N B TR R TR 5 23
TR T A8 BN BB B RS . R R ST
R B b A 5 S A 4T 2 i D R Al
TR T 97 T M v ik 12 e ) R 52 /DN BRGEAT T 3 4%
I A TS W o I (7T S Rl | Bt R A |
AT o T2 AR 0 0 B 05 FL UK 20T T I 2
BT AE Z /NS RO . B HL Tk URR R AL B
A LK , e — S A 23 B v, R M YK R
5 AR ORE S3 B M4 A B 7, BT S HURE T
WL R BB 7 , 1F B AR A RPN B R 40 T R B
AR AT R P 43 B . 15 15 4 HL UK i R AR B
SYES AR E R AR L, B kA S A B
A 3BT RE PR 2 B AR R A AR AT (4
i, ARBFTER 20 A2 Ak & 8w T2
037 15, SR 92 Y6 AR 10 51 4 B 240 45 i K 2 6 BALB/¢
JINBUHEAT 345 R 49 T, RS0 45 S W, &% BF 20
AT 3 5 DNA R BER/NAE ], S 7 110 45 07 5
PRI B, 2B AR AR T 4G I 45 SR8 7R Akpl 45 14 A2k
A ic J5 PR 3% g i, A i A A i 3 A 0 — 3K
LA G5 1 A8 B0 & B R AE . TR DNA £G
W 45 TR 5 1% 5 9 A A A S0 A I 45 SR — B, L X %

SR, CTLEE DNA K AT 3 T 5206 3 4 i 4% 5
TEM, BT DNA Kl b AE fb b 10 R i 7 5 i o
I CRRAC 5| W T 2 A HL T A ) 2 R O v, o
A B 0 2 7 S B 3 W B SR AL T R L AR SR 1Y
TF 5t 32 W 14 T DNA ARC T X 43 3 38 /N BUR
5 2 R 2, WA 208 BT I 2 & /D B 15 4
W A E R TR DNA ARIC AR AR E —
S8 ) B 0 G 200 A7 AL o R, 7 4 RS I L
P C Ve e B AL N OE R X i A
AR PCR % AR 3 DNA #4 f5t t [7) 551 9% 22
A i T SRR R A 2 T A
W25 B2 Rk B, 7647l Y, B 52 AH L 5
Wi, 3T AR S AR R
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PR Bt Z 3 AL S R R (0] L5 3 Rl , 2014, 31
% % X (3):5-9+14.

(7] BRdesc, BB JeFn, #0228 1 0 2 b il SR 3T i
BALB/c /I il gt 1% 53 & 9 4 B [ )] 38 £%, 2004, 26 (6) -
845-848.

[ 8] BREHIEAN, B 3C, 2 0m k55 M L2 DNA 235 HAE T Fik
32 Z /N A W00 b B R BF S LD ] b I R R A A AR
2004,14(2) :11-14.

[ 9] EhEM, i Eur, £, F 0074 6 Fg HIEsE R/ 10
Tl T B AV A DR AR DN R [0 ] v [ LR R e A
2011,21(5) :22-25.

[10]  Z4, R4, £, 5 LR DNA ZpArE N 24 IR &R
AN AR BL [T ] o [ He A B 2 2 3, 2017,27 (8) 143-49.

(11 SO, B SCA5 WA 7R, 45 B T AR A e v 9 T 20 5 o7 i B
[ ALk ,2013,21(1) :117-126.

[ 1] U EFC XA, S /NR 1A R 20 S TR S A
B BAE AT [T] b [ E R R 2% 44 3K, 2006,16(3) 1 135-138.

(2] fRmi%, B, XS 0%, 55 F 2 #9¢% STR £ AR 4347 1
WX 7 R RS R/ RO RER SRt (T].
S Y2, 2016,24(1) 1 72-79.

[ 3] PERGNE WA, % 5RE M TR DNAARIC R K [ T]. % %k
SRR 22 ,2010,31(4) £ 6-8.

[4] HIEM, R SSR B AR RHERIT]. AYIT,2018,4
(1):118-121.

[ 5] xIe48, T2, & 73, 5.8 2 R/DRM TR DNA 51914
G e AN Tm (G PEALBTSE [T]. SCB 39 F 2%, 2012, 29(1):
9-13.

[ 6] TEMH kg, 2 8%, 5. R 00 09 3 TR b ic g o &

Genetic Analysis of BALB/c Mice by Using Microsatelite
DNA Markers and Biochemical Markers

QIN Huiyan, CHEN Huafeng, WANG Fang, YANG Hui, LI Bin, ZHANG Jiehong

( Guangxi Autonomous Regional Center for Disease Conirol and Prevention , Nanning 530028 , China)

Abstract : Microsatelite DNA marker is one of the most valuable genetic marker, in order to discuss it’ s
applicability in genetic monitor of BALB/c¢ mice, and lay the foundation for establishing STR genetic quality
monitor method, 20 microsatelite DNA markers and capillary electrophoresis were adopted to genetic detect BALB/
¢ mice, and compared with biochemical marker analysis in current national standards.The result showed that the
DNA fragments of 20 microsatelite loci of each sample were the same, there were no new alleles. Biochemical
marker analysis also showed that fourteen biochemical marker genes were homozygous, the phenotypes of
biochemical markers were consistent, according to current national standards, the sample conformed to strain
characteristics. The STR method result were coincident with that of Biochemical marker analysis. The microsatelite
DNA marker method is more accurate, reliable, rapid and convenient, and the 20 microsatelite DNA markers
selected in this study could be used to monitor genetic quality of BALB/¢ mice.

Key words:BALB/c mice; Microsatelite DNA marker; Biochemical marker
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BREEXRTRERBOESLLIEN

wEm Fml #9k

BHKF

(7N B2 2501 58 6 e A B R 25 I IR PEAN IS8 o, )70 510240)

WE: B B R BRSO R AT . AR
1R T AL, AR 28 A BH ) PR A A L B 12

K 3 g e A BT NP S B AL 3 3 4

BHEAREITHRMER RN, B R VIR ESRE4H. R

W), K S Y b S8 ELISA 3X5) &5 A6 I A 37 B OG5 W v IL-18 1 TNF - KT, X 5655 0 H A i B kAT HE e (8
FHXF R AR BEAT Mankin” s 30 DI H B 00, R S8 T ARAIN L, SR 4L 3 | 53 W TL-1B
TNF-a/K WS T R, 100 4% 3 2 2 4 4 Wl AT BRI L0 O 39 Wb IL-1B (TNF-o0 Ko HE Ze (8 LA 70 41 8 25 4 24
AR ERAR T A R AR s AR T MR TR TR 45 T AR A AT LR O e el B 8 A
R AR T B QT HCE B FL AT ST B G SRR, S HL S B, O RE I AT 4 T PR X 24

W AR A0 R S RE BE o %A R T DT T O T 4R 24 ) 6 A R

KR BB X RE R TR
HES RS R-332 XEkFRIRAD : A
DOI:10.3969/j.issn.1006-6179.2019.04.005

B XT3 R (osteoarthritis, OA ) 52 i HLAR A1 4E ¥
K51 Y DL B IR AT M e 28 RS e A
T EAEAE A AR PE R S B B )
RE B B, 7 o 52 ARG A 3 B R, A L — b RE AR AU
OA o it RE R RY % T+ 0 8 AT IR 7 OA Y24
WAE R BB O Ol I B AT L SR T
SN SR PR X IO TR A B TR, B
(KNS AR IS o A ST i 6 i i v
A T O BOR B LR B A T R
OA iR,

1 #wRl5RF*®

1.1 KF

i TR 2 5 T 0 JSC A (b Tl 24k BB A BR
AN 6% % E 285 F A K18 (IL-18) (iR 3R
SEIN F-o (TNF- ) ELISA A5 I 28570 & (2 DU 36 S
R MR A A R A W) o
1.2 KBz

U 22 (HERREAS 6 A %) il IR S &2 F

75 B H#3:2018-11-29

TEESTR M RME R A 97 b 7 K% T ( No.201300000053)

NXEHS: 1006-6179(2019)04-0018-04

S sh A B w4 AR (IR AT IE 5 SCXK (&) 2014-
0006) , B T E MM W) s IR E 16~26 C
AIXTVRBE 40% ~70% ,12 h HRBE/12 h SB35 %, 3
VB B EMROK, ARSI ST ARE LY Ok
PRt 46 B, OF 28 25 0 A I PR PE A BIF 5 oo 1 52
WP e 2 i st i .
1.3 NE5EF

ML R (AL 38 2 R B2 AR A BR A A 5
3-18k ¥ VR &5 .0 ML (£ 5 Sigma 2\ F) ) ; E1x800
BifAs AL (€ B Bio Tek 23 w]) ;5 3 Y) v HlL (1 =
Leica 2 ® ), OLYMPUS BX41 3 % %% fi1 DP71 +
IPP6. 0 B RE R G
1.4 LWHE
141 3hWorei  f 4 2 5 8% 1 2h 4, AR 6 14 i 4t
FPE B BEAIL 3 1L 3 20« B T A ZH A5 A 41 R0 BH 1 %o BR
G I A ()5 0. 034 g/kg) 4, H 41 12 H,
MEMERE . B RS A& K/ME A
1.4.2 GEBOJ5vEH 36 HOpme 22, ] 6% 2 [
4 (0.7 mL/kg) F-Z i DK i 5 BRI sh 0 o 2 ) e

EE B B (1976—) , 2o, m TR, AF 55 7 1] : 25 PR 3 3. E-mail : ohy_76@ 126.com
BISEE SRCE (1978—) , 2o, E 2 T AR, WF 58 77 1) < 3 24 %6 2 PE PEH . E-mail ; vipvivenguoguo@ 126.com
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S AEAL {1 Sr AT <19 -

FRA A 1 ) 102 2 em K B B 1 SO, R
B ORI I o R AT T O Y A G R R % L Y
B O IER S, o BEAR 2 mm Bk 7R R OC
T i 90 i g B I X RN JBE A PAL A R ] S Y T
H BRI A AL, B /NI SRS 4 4.2 mm BB Sk
FE LIRS LA I E AR 4.2 mm IE 3 mm A9 LT CE
BAR X R A, B R GRS ST R IR .
AJE S BN TE S B R LAY (g, T AU
sl A BE f i AN B AL, R IR ik S Bk
WA . &AL 4 R, S U IR RE B 4 2y R
VIR GES 25 4 i, S AP s 5 R
10 mL/kg, BT AR 4 A BE R 2 45 3 A ] 14 FR Y
CMC-Na ¥ .

L5 @R

5.1 I ASGH i IL-18 A TNF-o A5 - AR WK
My In S ER BRI, B E 2 h R By, E T
=20 COURFEMRAFTRIN . HIE ST A8 B 1 mL A PR 4L
KA JE o, il i o B, 4 000 +/min B0
10 min, W I F 75 W, & T -20 COKAR IR A7, $% R
ELISA 3277 & Ud W9 45, 4G 00 1t 3§ A5G 49 i IL-18 Al

TNF-a 7K,
1.5.2 ARG R M AT 4 5Esh ¥, ¥
5 4 3l Wy T AN 64 G5 B R R A ZUR] 4%
W E K, i, U0 R R HEAT HE Qe S
Mankin” s ¥ 43 45 ol X 56 37 81 o 47 WE 431, B0k
OA AT 245 52 1 i 2 o
1.6 ZFit7mik

SR LIS EI(H AR 22 378, R T SPSS 22. 0 4%
PEIEATGeit o3 o B IR 2R 07 22 70 B (ANOVA ) it
TR R, & B2 5% B ] Dunneut 35 #E 17 2 4> 5
20 5 PR X BEZH (8] 1 7 LE 85, P<0. 05 i 22 % A
Giiter i X

2 HXR

2.1 MmiE. k%P IL-1g #1 TNF-a 7K F

RS JHJE BRSO i IL-18
TNF-o 7K V- B 8 5 FHRF AR (P<0.05) ;iiiEL: 4
JA 4 T EFE A NG, W s O IL-18
TNF-a 7K V-5 N R (P<0.05) 25 R- L% 1,

x1 FYmE. XFiKP IL-18 1 TNF-o /K F (x2s5,n=12)
Table 1 L-1Bbeta and TNF-« in the serum and joint fluid(x+s ,n=12)

451 it LRE] S
/(g/kg) IL-18/ (pg/mL) TNF-a/ ( pg/mL) IL-18/ (pg/mL) TNF-a/ ( pg/mL)
BFAR4 — 87.8+17.3 124.7+ 45.4 16.9+1. 1 45.6+ 3.5
57 2 — 133.8+31. 7% 242.8+102. 4* 25.4+7.7* 77.4£32.2*
S 1 Xt B 2] 0.034 95.7+21.3* 151.6+ 41.1* 17.7+£3.0" 47.0+ 4.8"

W ST ARA L, P<0.05; SHIAIA LEE, " P<0. 05

Note: compared with model ,*P<0. 05; compared with sham, * P<0. 05

2.2 XTHEHE &

A 8 JH A, (BT AL B W o1 R B SR AL
UEN, QT 58, 0 48 40 ¥R 1 5 15 50 2 5l W) Ak
HRMAES:, AL A RB, Wim B a A K, 4

BRI AN 15 5 2 25 ) 4 2L 3l W 4 0 A6 LA 2T 4 2H 21
ot Oy N 2B CE AN, RO R 2k, S
AR TG, P R R AR LA 1.

1 REBEXTHREREE(HE &)
Fig.1 Pathology of articular cartilage of Rabbit Knee Joint
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2.3 XTI E® Mankin’s iE4

W8 e, B sh Y B W 7.3
g7 ST AR AR LW 5 (P<0.05) , 4L 4 A
ST AEHEWES WK EHLE I S 150,
B ZH AH LW SRR A (P<0. 05) S5 L3R 2.
2.4 BIRAL HE &

e IS = CE S N R 7/ gl S 0 U
A RER 5 40 i 32 11 5 A5 TEY 2H S iy B S 2 A0 L
W K, A2 A 3 AR A R T 5 2 b

2 B T 2 A0 I A IR R A D i AR AN iR
. S5RUE 2,
K2 XTEHB Mankin’s #£4 (xxs,n=8)

Table 2 Mankin’s score of articular cartilage(X+s,n=8)

21531 I/ (g/kg) B ALy
e FARA — 0
R 20 — 7.3x1.2%
FH 2 Xof HE 2] 0.034 5.1x1.0°

S BT RAE,"P<0.05; SHBL H 4, * P<0. 05
Note: compared with model,* P < 0.05; compared with sham,

" P<0.05

B2 &BEXTBEALREER(HE @)
Fig.2 Synovial Histopathology of Rabbit Knee Joint

3 e

BT 46 (OA) S 18k 1B A8 ) 56 45 0 , &
KT EHENRE, SHEFE AR 2k B ER
o BEE RS AT, BEAERY OA BFH AKUHD
TERGIN, At R T E S S L BTG
VR b P B 26 0 0 £ T A A AR SR b
25 AL REGE AR oW T EL K30 IR T R 4 B il R
AR, B, 0% B OA 1 &
HLE, JF B AT 259

FEAE (Y OA ShWIRE R R %A KN 25K 9 45
B3 B HE R SR 5 N IEAR ALY Y, R AR [ A9 175
S5 i TR S A2 oA D T L B W 64 AR S e A
OA %' HRi% M OA BIE % 7 i FA
HRAETF AR, EFREALFE AR R
BRI A U AE R R 2 R TR B,
Hulth #0750 ke BL ARG 32 SURIAS U1 ks 00 25
o T AR T TR 3 G AR R S OA, B4 ™
RREREIL OA 18 5 o ) s E B, R R T L 2y
W T WUV o b2 2 A 56 1 0 1 S AR T
B R R SRR E, AR
P OA LRSI Y B 2 OA 14 & s o 2, (H J2: #E 2%

B I 50K, AR A v 7 ot R DR A R 5 3 g 4 R T
ARAG R R B 1) 3l W, AT 1T B9 R o BRI AE OA
I B PR B AR B

OA S50 LA OCHY Bom 500 o 3, WF 98 R B 0
KTHFEE (1.5 mm FHA2,0.5 mm RE)3 )5
AR RGE RNY OA J A XA I OA &
IR B R R B AT DL L e] T Al
FB s, Wi ih 2K sh W, e, B0 ARBFSE R
B R RE B AL U BB (4.2 mm 42,3 mm
TRBE) , r A 8 JA S, BN 4 B AT A6 A AR, B
P53 0 T8 55 48 200 M R 0 45 OA B9 4R A, T BB 25 )
AT DLk s A A 1) 3k SE AR, PRI IR A W] IR T
OA 259 TP =%

2 % X o
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Establishment and evaluation of a model of osteoarthritis in the rabbit knee

OU Huiyu, LI Ruipeng, SHAO Zhenyi, GUO Qiuping

( Drug nonclinical evaluation and research center of Guangzhou pharmaceutical research institute , Guangzhou 510240, China)

Abstract; Objective To establish and evaluate a rabbit model of knee osteoarthritis induced by articular cartilage
defect. Method The animals were randomly divided into 3 group, the sham group, the model group and the
positive control glucosamine group, each group of 12 animals. After 4 weeks, the drugs were administrated
intragastrically once daily for 4 weeks. After the last administration, the animals were executed. ELISA kits were
used to detect the level of IL-18 and TNF-a in the serum and joint fluid. The articular cartilage and synovial
membrane were stained by HE staining. Mankin’ s score was used to assess articular cartilage damage. Result
Compared with the sham group, the level of IL-18 and TNF-« in the serum and joint fluid of the model group was
significantly increased, while that of glucosamine decreased the level of these inflammatory cytokines. HE staining
showed the structural changes and defects of cartilage, and the synovial membrane was infiltrated by inflammatory
cells in the model group. The score of cartilage was significantly higher than that of the sham group. Glucosamine
can reduce cartilage defects, reduce the infiltration of synovitis cells and reduce the score of cartilage. Conclusion

Articular cartilage drilling is able to establish the rabbit model of knee osteoarthritis, reflect the main features of
osteoarthritis. The injury and inflammation induced by the model can be reduced by administrating with positive
drug. Therefore, this model can be used for the evaluation and screening of arthritis drugs.

Key words: Osteochondral defect; Articular cartilage ; Subchondral bone; Rabbit
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DHEA Jf/NRABHEP AR O B AP R E 8820

mo# T

# O ERE HAiEXR I

e # B AZ4

(PEERNREIE S Y, B 110000)

WE:BH WIS FE MR (DHEA) Xt C57BL/6J il U HE 5F 25 5 F1 010 R 240 it 5 & i 52w S bl . A3k 3 M
i CSTBL/6J M B 30 W BEHL4r S 3 20, 20 B A X BR 2 (K A B 4 BEA (2 mg/kg - d7) HIE R R AL BIAH
(5 mg/kg-d™") . I DHEA B | J&, T2 HEON IS 20 B PEAT A 40 32085 Rl 42 99 Fo 40 i . 42 00 40 g RNA pEAT
qRT-PCR 461 55 I Jify Ji AR S HE I Grem I Has2  Pigsl Pigs2 Fl Vean [¥) mRNA 7K Lh B i T2 AH SC B ) Caspase3 Fil
Bcl2110 /) mRNA /K-, S5 233 DHEA 4b 38 it BB HEBR 5 , (RS 3205 (IVE) f/R 52536 20 5 R O LU i) Fe o
6 25 B 1 20 0+ 45 R 5 ek A G R TR Has2 , Pusg ] I Vean 5 5 /K -5 % BE L AR L 38, 17 Germ1 F1 Prgs2 ) mRNA
KT, Caspase3 () mRNA 7K FF i, Bel2010 () mRNA 7K F ., 4518 Zad DHEA b3 5 o] LU 5o 10 61 69 I

2 ML R T AR T R A I 5

o S8 3R] « L S A I D R 290 5 O
FESHES: Q956  TERARIREG: A
DOI; 10.3969/].issn.1006-6179.2019.04.006

Jii & 2 M i ( DHEA ) K HC 4 iz £ ( DHEAS) J&
—Fp C19 [ EER R, i LR 5 MR (52 AL Ep
) 430, AN R I S ROME RS ARG . DHEA
FEAR N R 4 L 2 36 9 B S A IR X AR 0 R 4
AEZEMEH. CAMSIUEY, DHEA 7] D) g 2 04
e PR O 220 M A AR TR D I Y TR R K A2
b &8 oh e . 4 T B0 L Oh fE 9B ( diminished
ovarian reserve, DOR) 1Y B2 3 , &K 4 %p 35 DHEA 7] DL
BRSO Z R AR . A WFSE N B L DOR (R 3
i H DHEA &7 AT 5 , 48 2 L 0 G 250R 73 9
EThE . H, DHEA 7T DU @ IR 22 38 AR 7
AR A AR B A A O ST 55
{4 Pk, P44 75 DHEA A LAIYK 2 60 S22 e’ . A
4-ZIEFHC B A S S KR A DOR
AU 2530 DHEA Ab 25, 51 53 41 20 v b 4 O v 1Y)
B o FEL4R 19 DOR A DHEA 7]
RESE AT I AMH g2 ek E ' . HE
DHEA & FHIHLFI A A i 45, 3£ T DHEA W] L g 2> 1]
B B Y Y B R O BL T RE IR A B R S T LAYE R
— ol ity Bl P 245 4 O HE BP0 2R, H R R 0 HGE

s B 8 :2019-01-11
TEETB I THAUEITEALREENH (No.LS201616)

XEHS: 1006-6179(2019) 04-0022-06

by T P 9 2% AT 1 O AR 5 %) T R 40 A 5
AR AP S 7E L CSTBL/6) M KL 9 BF
FX R, K DHEA & 75 RE 6% $2 5 CSTBL/6J M B
Fy 8 1 O 20 R LA K% B Ak 200 B A DA 3 — 2B R
DHEA 435 8 HE 59 B B

1R 20 P 55 e T S S 4% Y S 0% LA T
S S L sk 2 T OB 40 B A B B O ¢ £ 98 i B
AT PUTE OB 2 B WIS IA M, 91 40 7T
DA g — 351 45 5 of TF 4 B B 40 0 25 J2 U R 119 S5
o BT 0 R R 40 6 P O R 40 M AR, R
TG R 200 i ) B JE 9 - 24 1 (COC) |, He A B i
v A HE AR A0 RS A . B
52 4 1) 5 1B 400 37 S A R A T ) L AT XLT)
WAL A5 S . R 220 5 4 W 5 B0 B 40 L = ] 4
VERE, 2 PECUNRE A0 M B A, MR RR R B R R, I
RS PR, T L S 5 B I 4 v e g
PRI By 22 3 Of 4 B9 B 40 B £ J5% ik RO b 52 RS 4 4
B VFZM B SUARE , B9 40 M P Grem ! | Has2
Ptgs1 \Ptgs2 Fl Vean 253 [H 1) ¢ 15 45 7 % 00 £ 40 g
(9 IRRE S IR T B R R AT R B 4

EZB/AN AT A (1988—) L, BhESCEG U, BF 55 7 [f] « A 4 2% . E-mail : 814056800@ q.com
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FERM AR . ARFSEIR A ] DHEA 43 C57BL/
6J ML, SR IS 1% S HETY , K I DHEA 1 F1 U5 48
IR0 DL K O B 440 i v A 75 B0 B 40 i 5 A 5 PR 3R
KKV DT 28 22 BB 4 i T 1, 4 26 3 % DHEA
(P ML

1 MRS

1.1 ##

1.1.1 SCIeshd .38 & 3 J8i# C57BL/6J M 30
HOMER S B, i A SPF 2o B B b 52 4k i A
LI W ARARA A, G #ES SCXK (51)
2016-0006 fir A 5256 /)N B33 4] 75 T v [ B R K A
LS ER SPE W) by, ) 5 Ak I R AR R AE
(22+3)C, AN (12 h/12 h) .,

L2 5 22 5 i % £ M B R (PMSG,
CIS1214, 7R i & Hl A RA 7)), 908 B A2 v
B R (HCG, S160113, 7 i 17 ¥ % 1 i A R 2
")), MI16 B 5 HTF 85 52 W KMSO 5532 W 0¥
THUFN 5 W 5T R 1l ( Sigma 32 [E) , YA AL RNA 42 s
& (sigma L) .

L1.3 U8 & R i 58 (OLYMPUS H A,
PEAE R (A W) 3 E (OLYMPUS HA) , HHLF
AR (RS ) B R (MR SEED &
4% Roche LightCycler® 96 ( Roche i1 , B3 #E IR
Bi 77 4 (Eppendorf $81% )

1.2 7%

1.2.1 #BHE 5 HEP . CSTBL/6] M B 30 H, i ks 1
S PMSG 51U / H [ [a]F 48 h Ji5 5 U I BE 7 5 AH (7]
R HCG, T4 HCG 15 h 5 108, 3h ) &
FUME LA 2 Ak A, B A I g O S A g T IR
FAE ) 10 HEEALER 5 Rt fr ks Zk, 5 5 B
PEAT O F 40 B 09 43 25 UAC4E

1.2.2 (RHMZHKG 4 Nakagata " (9 )7 3%, L 3 1 %
() C5TBL/6J MR 2 F, S0 8 A 75 Ak K, 43 591 K,
By S22, T 5 o A0ORG 4 i ) e 5 E R Y i )
B DB 52 22 3 Bk J— i vk 8 (R ORE R, A € TRE AR
) HTF £5 320 b, T CO, BE F 46 37 C &4 T i AT
RigR3KAE 1.5 h, I DA BRI BB T 800K 7 B il i
PR BE o A o AR R JS BKGE  20 CA 3 AR 52 A Y
(5 R W o ORS 2Lk B ol 200 A~/ L, SR S T
A COBEFRAAHZHKE 6 ho ARAMZHG 6 h J5 75 SR i
OB R LR SZ RG5O, B A A A R U A% 11 B9 )
FENZREON . TR F U H Al 5t 2 40 ARG H
K AZ G INEL SR OO B B, Ge T 2 R SRR R
B L]

1.2.3 Real-time PCR 50 P Fr 40 fifg i 55 PR 2 oK
VAt 12,1 i Oy HEDE , 285 B R T T
643 5 510 Fr 240 J 60 B9 B 4 B, SO B9 P 40 B, i P44
ffl RNA 4 B0 0] & 1 B 45 20 BR 4 B O e 40 A 8
RNA 2k H TAKARA Sz % 5338500 & b A7 B i s, L
H Roche LightCycler® 96 47 Real-time PCR(SYBR
Green 9 5G YL RN H TAKARA AW ). 3R 1 & qRT-
PCR 5|# 551, HRFE AN S IEH B-actin 435
TE R — Lk 19 96 FLAR I R [l ) PCR 45 H 7 38,
PCR SR W AR RN 20 pL, b FHFEI ¥4 1 pL,
1: 1007 B 5 19 cDNA £ifg 1 pL, ddH,0 7 pL,
SYBR 10 pL, 95 C #i4s % 30 s &, FF-dE47 W0 F 40
MG :95 C 55,60 C 30 s, F—MirAiFi72%
R, A9 20 AR AS 43 it &R B 9 ¥ 80 1Y C
1B, LA KA 2 45 A AR N 2 JE R B-actin 19 CufH, i
A ERRAR B RIS AACH [ AACE= (FEI H
MEE Cr H-FFM A N Cofl) - (KR4 B 1
B CoE-X AN S IR CofE) |, Wz 5L
mRNA M XF 3k 0 274

%1 qRT-PCR5|#F% 53
Table 1 qRT-PCR primer sequence 5’'-3’

Gene symbol Forward primer

Reversed primer

Amplicon length

Grem1 GAAAGGTTCCCAAGGAGCCA TCGCTTCAGATACTTGCGCT 196 bp
Has2 TCAGCGAAGTTATGGGCAGG GATGAGGCAGGGTCAAGCAT 265 bp
Vean AGCCCACCTGTTAAAGGCTC CCACCAAGACAGTCGTCTCC 172 bp
Pigsl AGTCTCTCGCTCTGGTTTCC TAGCCCGTGCGAGTACAATC 185 bp
Pigs2 GGGAGTCTGGAACATTGTGAA GCACATTGTAAGTAGGTGGACTGT 110 bp
Bcl2110 AGTGACCCGAGACTGCT AGAAGCCGAGCGGTAAA 140 bp
Caspase3 AGCTTCTTCAGAGGCGACT GGACACAATACACGGGATCT 381 bp
B-actin GATGGTGGGAATGGGTCAGA TCCATGTCGTCCCAGTTGGT 120 bp
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1.3 #FitAH*E
K SPSS 19.0 S i M 47 58 F 43 A, 2R
FHh ST AEA ¢ B30 AR 5 X M5, P<0. 05 N E A

Gt 3

2 HXR

2.1 BHIPAMZHEBR
3 JH & C57BL/6) M Bl 48 3 K 77 & (2 mg/kg -

d™") R 4 (5 mg/kg-d ™) DHEA 5 —J& , 234
RBHEON G , 37 2 Seit 45 R Won, S0P E: IR & Ak
FRZH 55 g 7] A b 2020 HE P R o0k RE A G A e
B o SEIEONA R R ST A 5 T R AT L B S
K, 2R A5 %E X ,P<0.05, ZRFR . LAY
Xt HAZH L A W i 2% ., Ui DHEA nf L g 3%
AR 28 5 P R B HE O 5 5508 09 Lo 1], {H X T 4 HE o
TR RN 32 R 2B R AN K

x2 BHNENBHEESURZBENEL
Table 2 Changes of oocyte morphology and fertilization rate after superovulation
ikl 2-cell /4 EN L S O R M oYk gy ZHER % S0 L/ %
Group No. of 2-cell No. of unfertilized No. of abnormal Total number Fertiliza-tion abnormal oocytes
(#:4 n=5) embryos oocytes oocytes of oocytes rate/ % rate/ %
Xf 1R 40 132 9 12 153 86.27 7. 84
IG5 4 136 13 7 156 87.17 4.48*
1o 7 o 4 142 18 5 164 86. 58 3.05"

T 2K 4 = 2-cell B/ B G0 EL, 50 99 LL A = S B0 B0/ BB 8. ™ P<0. 05

Note ; Fertilization rate =No. of 2-cell embryos / total number of oocytes, abnormal oocytes rate =No. of abnormal oocytes / Total number of oocytes.

* P<0.05

2.2 PPEAMPIERERERXEREZERKE
BT OF B 4 Bt mRNA 3% Gk K R,
DHEA ZhBEZH Grem1 33k 7KV 5 X% B2 A HE R AIC,
e 70 £ 41 PO AR i ZH B AR 19 A5 2 K . DHEA X
T Pigs2 () mRNA 7KF-5HXF Grem1 (/) FRik KA

&1

FEABL Y 25 SR, B S 36 20 mRNA /K - Ho ) B8 4 AR
111 573 50 4 IR 116 32 2 AH G AR C ¥ Has2  Vean FI Pigsl
(1) mRNA ZKF- Q118 2 SR, 5256 241 55 %) IR 41 b 4%
FLH, Has2 LR S, DL E2RWH S

MEAEPREREEXERTHERRXER

T« B AR R o High s 5 551 2 40 B A 5 Low IR 57 1 AL BT 4H 5 Con % R ZH
AR R R HE K] mRNA 35K #9558 ™ P<0.01, ™ P<0. 001
Fig.1 Downregulation of genes related to embryo quality in cumulus cells

Note: In abscissa, High: high dose group; Low: low dose group; Con: control group. Longitudinal coordinates

represent multiple levels of gene expression. ™™ P<0.01, ™™ P<0. 001

2.3 PEMEHPIBATHEXERERKTE

P 3 rp B o 4 M P R T AR OGN Caspase3 33K
KB , DHEA Kb PR AL 5 % B AR LE 225 R 9, &
FR B 2H T VAR AR L R R R 2 T BV GR) AR

P 0.8 4%, A 240 R 0.3 4%, Bel2l10 () mRNA
FIk K R, LI 41 mRNA 33k K & T X g
M, P EESWAEGIHE L.
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E2 EHAMEPEBEREEERE LLBAERREER
e A AR AR R, High 585 770 4 A0 BRAH ; Low : AIGF] S AL BR 2L 5 Con: X MR 2 o D\ AR A5 7 FE I mRNA 3k K54, ™ P<0. 01, ™ P<0. 001

Fig.2 Upregulation of genes related to embryo quality in cumulus cells

Note ; In abscissa, High: high dose group; Low: low dose group; Con: control group. Longitudinal

coordinates represent multiple levels of gene expression. ™ P<0.01, ™" P<0. 001

B3 MEAMFETHEXERREFRL
T AR R R, High 5 70 i AR ST L 5 Low IR s ARSI 5 Con: XF B AL, AR 45 7R LB mRNA 23K 7KOF (9 4. ™ P<0. 01, ™ P<0. 001

Fig.3 Expression of apoptosis-related genes in cumulus cells

Note:In abscissa, High: high dose group; Low: low dose group; Con: control group. Longitudinal coordinates

represent multiple levels of gene expression. ™ P<0.01, ™ P<0. 001

3 it

Has2 J2&375 W] BT R 45 BB , 2 B1 e 40 i 37 5k i =
BEH K % 10 E O B0 MR BN HESR T . Pugsl
Prgs2 ZRIHIIR R N AW & w1 M 2, —FH 14k
A s R R - I A R (= s S =
IRIKF 1 S AR T s 5 IR BE A M Y BT diE . Vean J2 £
DResE H R b R HER R BUS P AE R 2,
HN D 5EARDEES ML S, C mE
ERF 24k BG RGN MR EE A EAERH, R
ISTE P BF 41 B 2 L HE B RN 32 oK Ao B rp e T AR
' Greml RIS HE A E T HWMEER, B
B BRI 2 B TR B U 1 ( BMP) 154505
RGN IR R & R R JF R EEE
VERI™ . A FSE 308 0B 40 i P Has2  Pigs  Pigs2
LA Vean {85 K5 08 Fe i 735 45 %, HEFR A K

S T - 4 ) R AR A

AT &, CSTBL/6] M il 2 it DHEA j# H —
JE R HEIR IS, 50 BRALAE L, HEOP AR A I R
Th B S5 5 B0 FL R B B T . DHEA T DL &
7 41 L Has2  Pigs1 Fll Vean 35 (1) % 55K, 4k
T O EEA A Y T B . PRk, DHEA AT DAAE by — P 4
B HI 25 42 CSTBL/6J 5 75 101 iy M B A 8 HE 09
o AW H FH DHEA 43RS, OF 040 o Prgsl
(A% S K7 L JRTTT Prgs2 (1 %% sk K ST I, 31X AT #g
5 Pigs1 5 Pigs2 B33k WY I 8] 45 56, Pigs1 (3%
kIR BB HEOR S Y 12 b, A Y T HE A — SR S
FUR IR T Prgs2 B AR & A 7 4 HE o
J 4~8 h, HEBN 5 Sk Rl 2 BEAK . P R IR R 3 R
ISR 23 25T fEJ2& Prgsl 5 Pigs2 4778 U1 A B4
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Effects of DHEA on Superovulation and Oocyte Quality of C57BL/6J Mice.

HE Yan, YU Yang, DONG Wanwei, ZHOU Shenglai, WANG Wei, YANG Wei, ZHENG Zhihong
( Department of Laboratory Animal Science, China Medical University, Shenyang 110000, China)

Abstract: Objective To investigate the effect and mechanism of DHEA on the quality of oocytes of C57BL/6]
mice after superovulation. Method Thirty C57BL/6] mice at the age of 3 weeks were randomly divided into 3
groups , which were control group .low does group (2 mg/kg-d™")and high does group (5 mg/kg-d™") , respectively.
DHEA was administrated via the gastrointestinal tract for one week. Oocytes were collected after superovulation and
underwent IVF. qRT- PCR was used to detect gene expression of Grem1 Has2 Ptgsl  Pitgs2 and Vcan ,the makers of
cumulus cells collected after superovulation. Gene expression of Caspase3 and Bcl2l10 were also detected by qRT-
PCR. Result  After DHEA treated, IVF showed that the proportion of heterotypic eggs decreased in the
experimental group. The transcription levels of Has2, Pisgl and Vcan in cumulus cells of experimental group were
up-regulated compared with those of control group, while the mRNA levels of Germl and Pitgs2 were down-
regulated. The mRNA level of Caspase3 was down regulated and the Bcl2/10 mRNA level was unregulated.
Conclusion After DHEA treatment, the apoptosis of cumulus cells can be inhibited, and the quality of oocytes
can be improved.

Key words:DHEA ; Quality of oocytes; Superovulation
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Fig.1 The survival rate of C57BL/6 mice in

different each dosage group
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SRR 525 1 AN 8 J8, ALT AST & & Fh iy, 5 %) BEZH A 1L
BB E (T P<0.01) ;3 6 JHERAY
(™ P>0.01), 55X B4IAH L (™ P<0.01),
Fig.2 The serum examination results of C57BL/6 mice
in different times after administration
Note : The vertical coordinate is the level of ALT and AST in each group,
and the horizontal coordinate is the time of administration. After 1 and 8
weeks of administration, ALT and AST content increased, indicates
(" P<0.01) compared with the control group, while there
was no significant difference between 3 weeks and 6 weeks ( ™ P>

0.01), but indicates( ™ P<0.01) compared with the control group.
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Fig.3 The liver pathology of fibrosis
mice with HE stain( x200)

Note: A: There were no obvious pathological changes in the liver of the

control group; B, C, D: mixed inflammatory cell infiltrate, hepatocellular

degeneration/necrosis and fibrosis in the central vein/portal area were

observed in the liver of the high, medium and low dose groups.
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0004, 75 s Ak i1 )™ 117 [0 i B A L2 ) 2 £
(BT B 5 = 15% % i . 30% B 0. 5% AL [ | . 5% T
FEF W R 49. 5% AR, A VAT OE S N
SCXK ( #.)2014-0026,

113 BB KA A8 0 IR [ W2, 5 % G 2
P 2 3 S 2 19 EL 10 e o 3 == B 30
F £ 1h B ES A8 T 72 i (L) A PR 2S 4R E feJ
4 [ B AL A BT AL (eS0T ) K L S5 RE &

TEFE BN Bk r (1992—) L i+, N 256 3 ) A 56 TAE . E-mail : 15987169785@ 163.com
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1.2 A&
12,1 3h¥sr 28 Ko g i i 2h 4 455 70 1) 1l 4 < B BIL
Pk 435 A M o0 AR AL A I S R A A R
369 H Xt B, A MR OE B RE RS RY ZH RN X IR 4]
sy KA R R 200 g @8}, 73 5 78 B4 0800
AT 16:00 £ 25 T 100 g, 4 H 4 1330 45 i
150 g KR, HHIIROK o ) SR B 6 B2 18 ~26 C L AH
XTHEEE 40% ~70% AR K 73 BIFESE 4 A~ H 5 8 4
A 1247 5 18 A SR ML AT 1l B A I
1.2.2  JfiRR R B i s R s sh A 12 ~
14 h, By bk %1 3 mL,3 000 r/min B .[> 10 min
11T O O Y = I~ o = [ o O s o /T
(¢501) ¥ TC,HDL,LDL 1 TG,
1.3 SitA&E

JH SPSS 17. 0 ¥ Atk i A7 Ge it 22 73 i, 22 = 1k o
BrR 07 225007, BUE L (2 £s) Fon, LA P<0.05 £
INZESF I, P<0.01 A S,

2 #HR

2.1 SEE|FSEHEEN. FEMmEERENER
A

o5 i TR B 3 AL AL NS A AR S SRR B S X IR
TC \HDL LDL 7% ff M2 55 5 1 20 1 R 4 4> A J5 0]

This AE 4~ 12 DA B HEFF e R K-F 18 DA IS T
W, {HL5 SC 6 AR L S B 2 3% 1 TF (P<0.01) 5 TG
e e T B ARE 8 A IS W Tk R 4E R
B K, 5 S AR 22 S AR 3 (P<0.01)
2.2 BEERESASLSIEEMRBXRAM®DMSER
o EE R IR

TR, e IR G 5 4 5 IR iR IR 4
#,TC HDL LDL.TG Y& T X I 4, 22 5t 2 %

(P<0.01) .
2.3 WHRAKMNALEEMEREFRENER
bt &%

LG 2% 48 A3 9 70 A 45 2R R W e S e ad f
XFHRAL ML TC \HDL \LDL TG ¥ JCH] 8 4k o L
RUZH TC /K- A7 3ok 1 #a 3, 70 1 W2 oo I i 2 1) e 4
MG, B R A A R B EMEE R (P<
0.01),Jf H TC W] T £ B M AR 19 1E 7 2% K
- BT e IE I AR R AT 5 HDL Je 38 s B,
{H55 S0 AT AH H 3 % 1T (P<0.01) s LDL 7 45
Mg A B AR RE 4 H R AP D Y 5K S I
AF e (LR AR TR B K, O HL 5 S 06 A L AR
B3 ETH(P<0.01) , H WL T 2 B i s A9 1E
275 KF, 7 IR A 3L S B0 T IR AT 5 TG K
I B R Y e 8 A A IR TR (P <
0.01), W& 1,

*1 AERSRKELEERASXBAMEERENER (xxs)

Table 1 Indexes about lipids of the model group and the control group(x+s)
43 # (Group) K6 48 Fk (Index ) TC HDL LDL TG
IR Pre 2.60+2. 13° 1.48+0. 48" 1. 170. 90" 0.58+0. 39"
FERIZH 44 A 4 months 14. 48+7.75" 2.17£0. 47" 13.55+8. 12" 0.69£0. 59°
model group 8 1~ H 8 months 12.51+6. 20" 1.96+0. 76" 11.63+6. 82" 0.96+0.99"
(n=435) 124 12 months 13.35+7.32" 1. 86+0. 69" 11.90+7. 56" 1.25+1.40"
184 H 18 months 10. 71+5. 74" 1.770. 68" 9.78+5.96" 1.22+1. 72"
ST Pre / / / /
it B 41 41 H 4 months / / / /
control group 8 1 H 8 months 2.2520.53° 1.3120. 46 0.95+0. 34° 0.92+0. 45°
(n=369) 124 H 12 months / / / /
184~ 18 months 2.4220. 54° 1.3420. 42° 1.17+0. 38" 0. 88+0. 58"

{E:TC, HDL, LDL, TG B340 mmol /L, [R5 5B [ 378 22 5 A 3 (P>0.05) , 5B ] 378 22 5 ) 2 3% (P<0.01)

Note : The units of TC, HDL, LDL and TG are all mmol/L, The same letter in the same trade means no significant difference ( P>0.05) , while

different letter means significant difference or extremely significant( P<0. 05,P<0.01)

2.4 BEEAESENEBRNIER TG kE
i WL 35 O 0B B4 6 TG K T, A il
GrER K2 R, TG UM% 3 5 4 19 3 4 TG K

SERTZE AR T & 57. 6 mmol/L, i 4A] M AH R B (]
ol R R OB 3 TG K & IR W
5 0.1 mmol/L,
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M 7K SE A < 98 I AR £ B A A Y i s 5T % o A =33

3 it

BN A B Wy I BUAR [ 2 P 5 400 i ) 5
K5 W), FE s A i cE A B S AN
ARARL £ 8 A A R /N, A5 TR, (T SE B B E, B
TR R AR B S R R T R N T2 B
s FEHE 25 VR S0 T SCIR T

A4 0 1 R A K R AR B Ao 1Y AT B
Wtk g e e ok ) R 35 A I 40 kL IR R s g
MLAE B W) B 2 A8 AU B[R] AR G 4, 5K
=5 R s 12 S 300 B I RE AR o AR ZE AL RS
% e B ILAE A4 2% B JF A, 1fiL %5 A TC \HDL LDL TG
) 5 it ) A — B S WAL A B T AR AR B R
N R AR F TR (ORI N RS Sun i A
5 0 B AfRE , R AL AR 7 A R R B 5% iR HDL
T BRI A 2L rh i 2 0 IR [ S
R, HDL A5 B 1k 8h bk ok 4 5 Ak | B¢ A% 5 .0 96 s
HEAE ] 5 LDL J2 fir 45 1l 2% I 26 (3 Hh 1 22 04 2080 ik
oF R A M i B T, A0 SR b LDL 5 2k &
Gy UURR T 20 K Il 78 BE | 25 T8 1ol A B e, 5 50 45 2k
CERIE TN R 20 SN TN NG LR ol T N
SZSE T K TC HDL \LDL TG 7K - 3k fi 2 1ML f
ARG DL o

AR S0 45 o e W I RE R R 4 S A
i, 2H TC #1 LDL /K~ i 2% Tt & (P<0.01),
TEJ5 WG BT T B (0 AR A S 2R3 7 — N B K
H TC 1 LDL (47K~ B S & 76 B Ak 1l B 1 1F 5 7K
S SHDL A TG KSF G AN E B, AR S Sk
A LA A 35 09 T (P<0. 01) (B 34 4 R5 7F 2
Mk i B IE KT ZESEER 8 S H 18 A4S H B AR AR
44 TC HDL LDL TG ¥ W] & & F X%f B4 (P<0.01)
JuH & TC F LDL (17K, 3% — 45 1 5 b KA 55 1)
SCUR LA A S 4 S Y AT AE BL 2
R 1R B IR A DR HR B 15% (4 8 i \30% B A 0. 5%
JIEL I 2, 55 A L R TC Y BB Aol i A5 Bl U
P A TC 5 & SO 3 m , H B0 TC AR i e 5 M i
LA P A AR A ZE AL, i LDL @4 4C 38t s 31
BB O AE R P 3 AR, DTG (s B 3 1 b B TC A
& LDL M5 . k40 TG (45 507 20, fal B2 25 18
[EB RSP TG K-, MARIFAER K E R, &
B — 235 5 1) JLBR AT R 2 3l A R ) S TR AR A 2
S, Zh W 1 B DR R Y B R SR IR B R
TER T & kA 5878 . AR AT &M, TG 18

e 52 9 HTG 2%, 15 # H1 (lipoprotein lipase,
LPL) JEP 3805 4 11 C2 H PR A 28 728 S AR Mo
i 25 11 07 T Y A PR O B R KR L D e
T =R IR 2 AR A = R 6 H T, A2 SR H ik AR
M ] 2 SURAL S T AR A RE R . A4 LPL
B8 S 45 5 i DR 3R s BRI R 2 A T T
Al RAEAR , B INEE IR , LPL BE PR & AR 878, TG iy
3.4 mmol/L J} & &E 22.5 mmol/L""*
AR S 25 R U, R Y v IR R L ARDRL R SL A R
S v i IAE B B L AT R B0 TC A1 LDL i g
This , Ja W A T B (E 0 4E R 7R B 1 S K CF
X — &5 R e W] £ B A A T R AR P T BEAE AR — L
P VA 3 7 F 3 s 3 3 A P AR AT I K OF- 2R
FE— R 17K s HDL Fil TG 7K S-S5 38 i 5 BEAIG
BB A IE Y5 BN D 8l o 8 i 45 0UAE Bn o0 A,
Jhe ek S ST 114 B A v I 3 W TR AR 45 v S L
PR32 P (14 ey JIEL 11 52 i 6 0 75 LDL AR B9 4540, O
HAE 18 A7 #9561 I vp , TC A LDL #B4E 5 75 45
e K UL AG G © 22 0] A0 dl L TR E 10 R EE AR
3 I L B AR R
5 % X W
[ 1] Szapary P O, Rader D J. The triglyceride-high-density lipoprotein
axis; an important target of therapy[ J]. American Heart Journal ,
2004, 148(2) ; 211-221.
[2] REUE, DRI ZR9m vk & I e BB aF s (J]. 7o
TR 2R 4, 2004, 7(2) : 1-2.
[ 3] Cannon C P. Mixed Dyslipidemia, Metabolic Syndrome, Diabetes
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The American Journal of Cardiology, 2008, 102(12) : 5L-9L.
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Establishment and Analysis of Hyperlipidemia Model in Cynomolgus Monkey

YANG Yongli, LI Feng, WANG Yunlong, LIU Faqin, ZHOU Guochun,

GAO Shiping, XU Zichen, XU Yongde
(Kunming Biomed International, Kunming 650550, China)

Abstract: Objective To establish Cynomolgus monkey model of hyperlipidemia. Method Cynomolgus were feed
by high fat diet, the levels of total cholesterol ( TC), high-density lipoprotein ( HDL) , low density lipoprotein
(LDL) , triglyceride (TG) of the Cynomolgus monkey were determined at 4, 8, 12, 18months for analyzing the
trend of each paramaters above. Result ~ When it was 4 months, the level of TC, HDL, LDL were higher
significantly than that before feeding the high fat diet (P<0.01). When it was 8 months, the level of TG was higher
sifnificantly than that before feeding the high diet( P<0.01). And the levels of TC, HDL, LDL and TG of model
group were significantly different from that of the control group (P <0.01) at 8 months, 18 months. At this
experiment, TC, HDL,LDL, TG all showed a increase trend, expecially the levels of TC and LDL much higher than
the normal levels of Cynomolgus monkey. Conclusion Cynomolgus monkey of the model group has the feature of
high total cholesterol and high low-density lipoprotein cholesterol, the method to establish Cynomolgus monkey
model of experimental hyperlipidemia was feasible.

Key words: Hyperlipidemia; animal model; Cynomolgus monkey

(4255 30 10)
Establishment of Hepatic Fibrosis Model Induced by CCl, in Inbred C5S7BL/6 Mice

LIU Susu, HUO Guitao, WANG Chenfei, FAN Changfa

( 1.Institute for Laboratory Animal Resources National Institutes for Food and Drug Control, Beijing 102629, China)

(2 National Center for Safety Evaluation of Drugs, National Institutes for Food and Drug Control, Beijing 100176, China)

Abstract. Objective Compared the effects of different doses of carbon tetrachloride induced liver fibrosis in
inbred C57BL/6 mice, in order to established a stable liver fibrosis model for the study of liver diseases and related
drug mechanisms. Method The 5-week-old C57BL/6 mice were subjected to high, medium and low dose by
CCl,, after the experiment collected blood and liver tissue to detect the levels of plasma alanine aminotransferase
(ALT), aspartate aminotransferase ( AST) and liver pathology. Result After the induction of inbred C57BL/6
mouse drug, the medium and low dose group could survive for 8 weeks, the increase of serum transaminase content
and the pathological changes of liver tissues had a dose-time effect, and the mice with severe pathological changes
had a large area of liver tissue necrosis and were wrapped by fibrous tissue. Conclusion Eight weeks after
administration of 10% carbon tetrachloride , inbred C57BL/6 mice were induced to form a stable mouse model of
liver fiber.

Key words: Inbred C57BL/6 mice; carbon tetrachloride; Liver fibrosis
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[ BFMZEZAME (ffnor) BEERBR/NROETRERBELERE
wEH' B HTE ERS' dnd REE FaE FRE

(L B BB Pl s, Jb a0 102206) (2. HBRBE AL 5t AR A B2 B 7 Be , JL st 100101)

WE:BH X Ifnar B R ER/DN ST KX E BT 00T, A2 R s TSR BB B S R . iR RSl
BERYAEE Ifnar H D REBR/N R, LU HE 2 ME -5 08 D5 5N HE AT AR 3R B0, AT IR b 4 IR 2 I 4 DNA, PCR #4738
FEE R e B, IR B L Dk E AT S (R B A5 2R 52 o 88 5R Ifnar JETRREBR /N BROSEH R0, 3045 T — b 26 R miBR
L, AT PCR J5 2 D) 4 5t Ifnar JERIRER 405 T/ L.

KGR T RTIHRZRIER R /NG S F SRR E

HESHES: 0-33 THIRIRA: A
DOI;10.3969/].issn.1006-6179.2019.04.009

FHLE (Interferon, IFN) & 58 % 4175 25 16 1
340 M P K B B — Fh AR 1, 1957 4F 1 Tsaacs 5
Lindenmann 3£/ &8, THES N TR THEM I
BT EM AL, 1H T Z 4% IFN-o fl IFN-
B, I AT 40 F WFR ol TFN-y > o 4 2 A Wk &
PR TR 2 , 00 75038 5 40 i 2% 11 A IS B9 A5 5 32 TR 4%
S MBETIREZ R AR TRELES
2GR R A TR R R W O . Tk
RZM(IFNR) 43 T BT R Z R (456 TR T4k
Z)MIBMEMEZR(SEENRMTIME), TIE
7 1 5 DR /N B T S B B sh B R, R 2 b
37 2 BF 5 () SURR S W A Y, T T 9 2 10 S0 ML o
W58 LA R B B2 2 07 25 BT % o o T 0 T Dy 4
il v SE 88 B i bt A 51 EE TR R 22 R
(Ifnar) JE PR BRI B, 9 76 10 TR B B0 1A LA 1
2 MER & 58 07 AT TSR AR ST IR B E W
I RAE B AT T %, 45 S35 T RE I ifnar ™
e PR RN

1 #MRE5ERZE
1.1 Bz

nar SRR RS T T G BE Bk 8]
5 & 44 B6. 129S2-Ifnarl ™™ Mmjax, #1675 5 .

W fs HH1:2019-02-21

XE4HS: 1006-6179(2019) 04-0035-05

C57BL/6, 3L B ifnar™™
1.2 LEFFEH

PCR &1 A (BT M 1 H R A R A AL ALS
TC-XP-D) , {27k G Bk e AR 5 gt (b st B 81 88T
AR A R F) L ALS K8360) |, 4% iR 7K - L 1k AR
(AR~ A RN A, 85 DYCP-
3IDN), 5 m @ R & ol (A,
MiniSpin) , 5 i 7K ¥ 5% ( i 1 {2, A5 . HH-12) ,
SIS B W) ROKHL (AL BT AR A I SRS AR TR R A R
23], MN-LM200 J) ; 3 ¥ koK % H K A% (% = 1
Prdb st BHE A R A A, WAL .

LA ZH DNA 2 00 & (b st 2N a A Y3
KA RN FE, % 5. EEI01), 2 x EasyTaq PCR
SuperMix(Jt 5t X G EWHARGR A A, 485
ASI11),2 K DNA Marker (bt =& X4V HEARA
FR2 &), 525 . BM101 ), Biotium Gelred #% & 4% $}
(10000x) ( i 4f (b 5t) B AR AW, 525
41003) ,

1.3 Ifnar EEFBR/NRNESES

inar 35 4 /I BRI 9 7 5 55 9B 5
HhC S B R R R R P ST K
% & (individually ventilated cages,IVC) P 1l 37 Fll ¢
B, ) 7 A AR 20 ~ 24 °C, AH X R FE 40% ~
70% , H HIRE K, BROCH T, &I SPF 2¢3)

TEE BN EW I (1982—) , & Wi+, WF 5 J5 1) RE IR TR &4 3 M) 45 5. E-mail ; yakunchen@ 163.com
A U (1977—) % BUBRSE B BFIEHT I 5650 A5 BB, E-mal lixy997606@ 163.com
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Yot 5% br e R 4T A 3R SOk R & &t 131 ¢
15 min = 28 V5K B G 8 o kLR B AR LR
A A1 SPE G/ BRURDRE, /N BRI K R R R 8 4k
FRALAE 7= 5 P i K B AR B, HRoRb A R T R 1R,
B H oAb 785 R R B R OK o SR AT T ME 2 WA 8 X
AT B 5 .

XF 14 A/ RNEA Inar FeH R /NR (5~ 10
ANA A WA =G AT 4 A A R R X R
AT AR AT ST
1.4 NEWERERERE
1.4.1  [UEH 41 DNA #HC 35 BUh B R K
0.2~0.3 em AL, AZ & 1.5 mL 804 PR
M -20 C AR A7, I DNA 2 Bt ) & 52 3O B
FEP4 DNA J5 T 4 CH&H.

1.4.2 PCR Y ¥ [ i : 55 5197 50 i LR T
YT R ARRS KA R F 4 B, Common;
CGAGGCGAAGTGGTTAAAAG, Wild type Reverse:
ACGGATCAACCTCATTCCAC,
AATTCGCCAATGACAAGACG, L) I 3 Fpi | 4y I8
111 liR A £ 10 pmol/L, ¥E47 PCR i, PCR
MR Z (20 pL) :2xPCR Mix 10 pL, Bl ¥R &Y
1 pL, B DNA 2 pL, K& ddH,0 7 pL, % PCR
PR ALHEAT Touchdown IR 4G | 5N 4% 1« TAS P
94 °C 2min; 48Pk 94 C 20 s, 51 65 °C 15 s, IR
JERAER T 0.5 C,iEAf 68 C 10 s, ¥ 10
WARE 94 °C 15 s; Pk 60 C 15 s, iEff 72 C
10 s, FEFR 28 K i LAl 72 °C 2 min; 10 CHF R,

Mutant Reverse :

HRJF AR 4 CORAFEE .
1.4.3 ZUISHEEERC VK : I PCR 784 %) 1 WL, 1E
19 By g 8 88 15 vh 6 47 #8023 B, B 120y i 67 4% 1)
IER HL K 30 min, T4k 27 KOG BE IS AR &R gt An |
WLEE
144 JEIRRIGEBA)E « 3 550 A [R) S0 2% A
HEUNR . B4 DNA 2 PCR ¥ 35, R
B BE E W Uk Ak B R B Ol : Common Hl mutant
reverse 5| )4 HE W Bl 250 bp ZE A, AL R
(KO) /NE ; Common 1 Wild type reverse 5| #) 4 1%
FAYI O 155 bp ZE A, S EFAE AL (WT) /) B
250 bp Al 155 bp P 4% HL UK 45 4 W AR 7E o ¢ &
(HET) /Mo
1.5 ZHitHE

GEIT RG] (2 £5) R, BEAE B 80m PRI 6
TG 8~15 KU H/ME ] H g, A REAS ¢« 46 10 G2
I . B s i excel #EATGETHS AL
SPSS 22. 0 GEit4kfF 47 34 , L P<0.05 Sy 255 B
EEN S-S

2 #XR

2.1 INRAMERE

C57BL/6( =B6) it 14 1 5 (1 Ifnar J [N # B /)
OB AT BB B B o R, 5 AR T B6 /) A .
Infar 55 PR RER /N BRASIC J5 7 A2 W AT A= 4 B, PR
HREPA], VU 4, B G , AL, 5 B AR T 4
BAMLIE &5 B OB 25 5% o

1 EFEBR /DRI E R F R IMEAFE

W N

B.1 H R

Fig.1 Appearance of adult and neonatal knockout mice

Note:A. adult mouse B. neonatal mice
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Wi s 25 - T 340 3R 32 4K (fnar) B DA R BR /N BUAY BEF Bk 14 7Y

=

% - 37 -

2.2 MRHEERBR

Ifnar FE N EREE UG ORI 20 d Ze 47, e L0
2l d Ze g, /N BB PR O O 45~ 60 d, AL/ R
AR PE T AR ROE W B 25 . (HAE AR ORI
RZAEEMH 10 JLLUT B8 A R A iR 8 ~ 15 HAIK.
Xt 14 58 5~ 10 A~ H A 8/ B A= 7= 1 B #E 47 4 4
JURYBRER % A2 7 19 A7 BB BE47 g3t iH 5. e 4
AN A 14 58/ RIS 4L IR, ARG B
7225 2B 9 (5. 6+2.7) L, R EF A R BRE

RN 8~15 HAHILAE, 2R M B & (P <0.01) B
EENIES -9
2.3 NREFRBLELR

/N R FE [ 20 DNA 37 1 7= ) 0 o 45
R BN S IR B SR DL AR . 1 SRR AR
1E 155 bp (& A AT, WEFAER, 2~ 8 S HE il S5 7E
250 bp i B A AT, R TR T A R 24K (ifnar) FE TR
AN

B2 #MO/NRPCREFBEFER
T :M:Marker(2 kb DNA marker) 1: Bf A BRIKE G 2~ 8 R[ERE A N B4 X B
Fig.2 Results of genotype identification of some mice by PCR

Note: M:Marker(2 kb DNA marker) 1 :wild type 2~8. Different samples N: Negative control

3 itig

TE AR/ B 1 3R A b, AR U 25 P R
IF )G W 5 [R] W SPL I (1) 25, 5 58 A4 7R /0N BROA B R
ULBA 2% S (HAE A AR B RBR/NVRL (5. 6+
2.7) HWL R BT A Y A iR A B D, RS (E
fift 8~ 15 DAFAEM .35 22 52 o AR, A HEBR 1R 57 &%
1 BRI IR 2 45 00 /DN BB A= B8 RE 7 36 B ), (H 22 300
2, [R) S 2R AR A v At /) B AT A B (L AH >
MAESERE T o IF HARBIIT i = A Rom iy 22 57 5 £ e
AR S 2 SR — B, A AT R = R A 3
R B /N B A RO BEAT BT SR R, = A
B /s BT 24 B 7 A i 5 L S/ U S IR
o TR 0 3% 52 1A PR R B3 /0N B 2 4 i 7 AF
B (5.2520.82) Ko NILZE & DL B S5 RN, 3
S0 L AT 1 a5 B3k T 8 2 B2 0 R B /N IR B BE ST o AR
EIEH Unar @R/ R = A B8 1 8K, Al AE R h T 1
T 2R A2 R BE DR A0 R R 52 ) 7 6 R DR Y e 4
35 IR /0N B A B 4 ) B e 2k 3 AR FE 2 fE R

5o (HEC P 22 S 02 A5 i S 5 06 R A BR AT 0%, IR R 2
L | 1A

B PR R /0 BB DR Y — A E PR A
N AU 38, vk F 2 A4S PCR L FIE S 1Y Southern
bolt 37 o ASHIF 7 3R FH AR ) 6 42 B AR 2 40 3 I 4
DNA ,Z [ Jackson Laboratory $2 it 45| #) 7 51 , 1@ i
il PCR 471, BE K H UK B2 48 %t Ifnar @R B
(LR AL, 5 southern bolt %8 5E v5 AH L AL, 8 > o 2
FEIN AL B AR, % 07 6 v] LIRS Ifnar JE X
I3 /0 R A1 7RG T g — o R R T 5 ik

1994 4E Miiller 45 7 YR 8 Iy i 5% Ifnar 5 55 7N
B T DA A A 2 B N BRUBE AR L /N R
TR IR ) 18 5% A8 TR AR, B AR T iR, HO
B oy EEREVE T2 1T T 4% o B8 BOR AL LL K
FEFH M Z5W P BT T o A B0 5 T e Ad 4 11 /)N B
Xof A e BE T 52, AN R V7 B Rk A AR Bl AR A AN
F T 5 B2 15 25 U 9T, fe 92 B B /0 BRURSE 780 11 4 N7
BRARICNEE PN, %€ R e B i gL e DI g
fd4 ) C57B/6,BALB/C,CD1 /NER, 2H 21 i R 46
B & RNA, /N Bt R o B0 i R . B
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Lazear %" ] 98 055 % 4 Bl Ifnar @15 /N B, /N R
U0 e 88 o SR, 2 BRI JETIE T A B A M TR ) e 22
Mo B, ifnar™ G B /N BRURE AR 1) 28 <7 v
X BL e N BE AT I B OCH E

HH Jnar B W /N BLZE A I it % 71 7
(Enterovirus 71, EV71) 1" 2% % #45% % ( Dengue
virus, DENV ) "' 1 28 K %5 % ( Zika virus, ZIKV ) "'®
SERIEFE TR N o ITAFE R, BERE zika i B BF ST
JA AT 3 T 2R S AR R 0N Bl 0L H
BE =z H a5 38 . {3k S i 39 09 A 5% oo A TR R
ZARRR N Z Sy 129 5, a0 T AT 3R 2 ARk
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Fig.1 Sampling results of catalase-2 uniformity
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Study on Preparation of Catalase-2 Samples Used for Proficiency Testing and

Measurement for the Stability and Uniformity

WEI Jie, WANG Hong, JIA Songhua, YUE Bingfei
( National Institutes for Food and Drug Conirol, Beijing 100050, China)

Abstract; Objective To prepare and evaluate catalase-2 sample (a type, b type) with good stability and
uniformity. Method Extracting 4% samples randomly to finish the uniformity test. Samples were also extracted in
the freeze thawing stability test for at most 4 times. As for the time-temperature uniformity, we used time( day) and
temperature ( C ) as the coordinate value; 1, 2, 3, 7,15, 30 days were used as time coordinate, and 4, 20, 37°C
as temperature coordinate; and 2 bottles of each type samples were observed at every fixed point. Result A type
and b type clearly performed a and b band on their own., and all of them were able to be stable after 4-time freeze
thawing. And also the time-temperature stability test showed that standard samples of a type and b type could be
present stable for 30 days at 4,20°C and 37°C. Conclusion Catalase-2 samples behaved well in the uniformity and
stability test, which were up for the requirements of proficiency testing.

Key words: Catalase-2; sample; proficiency testing; uniformity; stability

( L4255 38 )
Breeding and Genotype Identification of Ifnar Gene Knockout Mice

CHEN Yakun', SUN Jing', JIANG Yajun', WANG Xinfang', LIU Xiaoyu',
DAI Lianpan®, LU Xuancheng', LI Xiaoyan'
(1.Chinese Center for Disease Control and Prevention, Betjing 102206, China)
(2.Beijing Institutes of Life Science, Chinese Academy of Science, Beijing 100101, China)

Abstract. Objective To analyze the identification and breeding method of ifnar knockout mice, and provide an
ideal animal model for virus further studying. Method The introduced homozygous ifnar gene knockout mice were
bred and reproduced in one cage with one male and two female mice together. The offspring mice genomic DNA was
extracted from mice tail and amplified by PCR, and PCR products were analyzed by agarose gel electrophoresis for
genotype identification. Result The homozygous ifnar knockout mice were breeding successfully in our facility , and
the genotype can be identified by our established PCR method .

Key words: Ifnar; knockout; mouse; breeding; genotype identification
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1.2.4 Ko KE R 3R 3K ¢ 3k s 5 21 Kk HR 4 /D B 4%

%1 PCR j i

40 H 7000 TS g 5 3.7 (14 ke 28 R 43 i Ak B
AN A 8 AT i il Ak B, ELISA 32 k% ) i
IEN-y 2, 0 WLZH 21 HE 3% 8 00 %€, 1 300 WL
BRIY

1.2.5 S50 B8 IR 3 3K 7K1 A6 0 - AR 4f SC R i 18 Y
Balb/c /N H2-Eb X 55 =AM 4 i 9 4% 1R 17 91 i%
it 4 4 AR S ST (23 B FR 9 MudoEbl
MudoEb4 . MudoEb5 , MudoEb7) , LA TFN-vy & K 1E &
W2 B RT-PCR 346 I 0 TLZH 21 1 3R 36 A 3 3K 1%
L, BIF AN LR AR

KRG

Table 1 Primers used in PCR amplification

Bl BRI IR E kL] PCR ¥ K&
F i 19mer 5'ACA GCG ACT TGG GCG ATC A 3’

MudoEb1 N 106 bp
N 18mer 5'TCC ACC TCG GCC CTC CTT 3°
- ¥iF 25mer 5'TTA TGG AAC AAT TTA AAT ATG AGT G3’

MudoEb4 N 83 bp
T 20mer 5'TCG GTT GTA GAT GAA CTC GA 3’
i 19mer 5'GGA GGA CCT GCG CTT CGA C 3’

MudoEbS5 . 109 bp
T 18mer 5'TCC ACC TCC GCC CTC CTT 3’
- ¥F 25mer 5'TTA TGG AAC AAT TTA AAT ATG AGT G 3’

MudoEb7 N 103 bp
T 20mer 5'TCG GTT GTA GAT GAT GAA TCT GA 3’

1.2.6 e B A G I K 00 < s UL 2 R A7

W B 5 RNA 2 HOIF DLSE i 90t 52 & PCR 3%
(real-time fluorescent quantitative PCR, Q-PCR) i# 47
TR RS E B T BEL S Y045 RNA S8 ¢ ¢DNA,
SRIG VTR S PE B 51 ) R sybr green T 2¢ 5 Yy ) i
7986 7 PCR Kl . SYBR Green I 2 —FfiE 5
XUEE DNA 855 K6 220 Jekh, J 5 XUEE DNA 45
BIF L VOCRKIG M BEE Y WG PR 1S I, 2%
F O AWIR R R IEIOLE SN 1 PCR A RAFTE
) WL EE DNA %

WA EE 5 ¥ i it B3F
ATC GGT AGA C 3’

B3R 5'CAA ATG TGG TCA ATG CCT GTA
AG 3’
L3 ZiTHE

K H] SPSS17. 0 B A & 4t 3 #r, VMC A/ 5
Xof HE /)N B A O JILEH 205 BB 3 T two-way ANOVA
Ao 0 12 AT PO A, i DRI 38 = B e i PR S/ (R S A <
2) , A DR 2 DR S LG R R T R e B
A Ty BIE P e A VMC A R R VMC 21 3517 H
BRI 0 KSR, P<0.05 22 A guit i L

5"GGA CCT GCT CAA

2 #HR

2.1 §%3 TCID,it&

WS Hela 41 i HE 5 5% 8 55, B S8,
i og B, 3 6 B ¥ 4], 4 COXB3 Nancy k& %t 5
72 hJE 4 B AR AR Y AR R, HES AL B
FEW AT UL R 2 A R R TR T, 38 O W 5% A
CPE, iz ] Reed-Muench i1 TCID,,k 107,
2.2 EERSRESEE

A QNS 2~ 3 RIF I 1 L 3l i B4R i i
TR HEE KA O IR B B 4 R B T B
FHIFRAE T, B 7T R BIET & W, L7 CKMB
71 (4022.39+260. 56) U/L, & f5 %65 F & 7 0 L [a) 5
TR, o0 WUET 24 22 47 W 24, S A% 200 L R ok T8 4 i K i
2, B4 K CA/NEEE 4 RIFUG B T K T
Bl RS 6 RIFn iR &t -, Jo/NERAE TS, 5
7 R/NEIMLE CKMB 7K A 41 (1085. 78 £237. 3)
U/L.C 41 (909. 34+ 187.25) U/L, 0> L9 B & 7% 0>
JULZ0 it HE 50 8 55, T U 2D ) 4 M A B IR i XoF
D /N BUIRAS RAF KBS 3h i 08/ 4R T o A
B, JoogE T I, %5 7 K I W CKMB R

AN
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BE1 F7X4ANMRONEALREERR
Fig.1 The 7" day pathological image in four groups

(779. 47+38) U/L, G B 7% 0> UL 4H i 5] %4 5%, 8] B
R WLt SERE A M B R B 45 G/ BRUR BT 8
& I CKMB 7K K JILG 3 578 e 496 1 3 45 3
JE#E N 10° TCID,,/mL iy COXB, # 0.1 mL/ H,
2.3 & IFN-y K FEI 4L

HULE 5 ZEAT TFN-y JK-F- (9 ELISA A&, DA
HEW BV 2 S B AR AR, AR AXCAE 450 nm T AP

T G (A D) SR AR, T2 B U R
TEE A o il 2R A BLZR A 5 #2 50h y = 0. 002x +
0. 0034, JFRAEAR SRR B, 221 1 7 TFN-y /K-
ARAL P REA ) SE B B, IR TR A

DA 25 5 5 R /N BRI TFN -y 7K 57 78 42 Fo
B 3 RIF T m, 2 ik i, 3 8 T i 18 18
REAK o

B2 I IFN-y K ETLas
Fig.2 The changing trend of IFN-y level

2.4 MANROCNBARRFER
LG0T o B e BE /D BRSO IR ZH /N B UL

MLV B SRR 2 K 3,



5 4 3 X 0 0 S g T RO LR 5 NS T S R I G R 2 5 P AR DG B 5T - 47 -
2 VMCIHAESWRANMNRHRERSILR
Table 2 The pathological intergral comparison between VMC mice model and normal control group
207 g () ERIPR ENIPN 14 K %28 K FAd P{H
i A 2 8 1.52+0. 24 3.67+0. 21 2.55+0.29 0.77+0. 23 100. 52 0. 00
X 2 8 0. 00+0. 00 0. 00+0. 00 0. 00+0. 00 0. 00+0. 00
t {8 25.33 72.53 38.40 12.83
Py 0. 00 0. 00 0. 00 0. 00

B3 REAMONARFRERSTUESR
1,23 4 fRFRE 3.7 14 .28 K/ RO U 2005 B AR 437 B {E
Fig.3 The changing trend of pathological integral
in VMC mice model group
Note : The number 1.2 .3 4 represent pathological integral of the

mice that anatomized at 3" /7" 14" /28" day

2.5 BERRZEMNFER
455 BT A DI RE HY 2 S P L 55 b NCBI
Bl e ARG R 1E SCHR I E /9 Balb/c /)N [l H2-Eb
D5 AN TR ST S SRS RS

(4 % B N4 MudoEbl., MudoEb4, MudoEb5,
MudoEb7) Pk Kz IFN-y F& [K 3% 3k 1 b ) & B, RT-
PCR H ARG I - 34 J R 3R 38 7K 7, 78 32 H 8 40
/NER A, MudoEDb 5 kg I BH M (9 45 24 (GRS 2R
37.5% ) ,MudoEb 7 £l FH ¥ 9 47 9 H (3 A 45
14.1% ) , %F BAH A5 I i MudoEbS FHER A 6 H
(BB 9. 4% ) ,MudoEb7 FH¥ESE 2 F (3L PR 45 %
3.1%) , PIANAG A IR Y 238 5 0 BRZEL A L 22 R 1Y
G122 X (MudoEb 5 A>=20.33 P=0.00 OR=
13,MudoEb 7,1 =5.38 P=0.02 OR=5.7) Al t}

Hap2 éﬂf—ru%lﬁﬂ PRSI A B 540 1 H i i 9
}M TTREORME 23 B, S E 058 3 R 1 B AR 43
5 MudoEb5 BH M09 25 R A X R % r=0.449 P<
0.05,45 7 K,r=0.745 P<0.05,% 14 X r=0.712
P<0.05,%5 14 K r=0.676 P<0.05,3 8] VMC /)
B FE AR 43 5 MudoEDb 5 33k 7K 2 [ £ 7E 1F AH &
KZ B 4T MudoEb 7 2R3k /K F 5 9% AL 73 19
FHOCE S BT R W3, 9 5 A7 AE IE A OG

B4 $£3XAHABSHNR MudoEb 5 EEFFI B KR

Ui : MudoEb 5 PCR 7=/ 109 bp, A ZH/NEUH A 6 1

MudoEb 5 3 A& I BH 1: ,

Hodfr A1 A2 A3 A5 A6 A8 N FHME; A4 A7 NP ;M DNA Marker DL2 000

Fig.4 MudoEb 5 PCR expression in VMC model mice group in 3™ day

Note ; PCR result of MudoEb 5 base number is 109 bp,6 mice MudoEb 5 gene is positive, Among group A, mice;
A1 A2 A3 A5 A6 and A8 MudoEb5 gene is posiive ;A4 and A7 are negative ;M ; DNA Marker DL2 000
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5 ¥3XAHRSH/NR MudoEb 7 EFFFI k&R
1 :MudoEb 7 PCR F=4# K /N A 103 bp, A 4l/NRH 2 H MudoEb 7 % RS I BH 1
Horh A6 A8 Jy[HE s A B4 ;M. DNA Marker DL 2000
Fig.5 MudoEb 7 PCR expression in VMC model mice group in 3" day

Note: PCR result of MudoEb 7 base number is 103 bp,2 mice MudoEb 7 gene is positive, Among group A,
A6 and A8 MudoEb 7 gene is positive ; others are negative; M: DNA Marker DL2 000

2.6 TWNRBREFSEN COXB3 5| ¥y 7 8 A7 L X, 2 B 52 56 4 /) BUR 528
Q-PCR & & 4G & 4 0 WU/ BURG 35 5 33t 89 COXB3 1. AU 22 SIS, 45 R ANTE1 6 8 7.

B 6 COXB3H Q-PCREZEMR
Fig.6 Quantitative situation of Q-PCR in COXB3

7 WE5IMFEIE Q-PCREELER

Fig.7 Q-PCR quantitative results of internal ginseng primer sequences
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3 it

o B RO LA 298 g O U B R e R O L
K 18] J5 4 98 PE A 3, TT B0 T RE B AR A (B O
AW BRI, 2R TIILE, RWBEERERN
— Bk Z R SRS vk R 0 A B R A I R
SO B o [ N A2 T e T A R A 44 5T
J2 i s - 3R 6 Wl X B A 73 1 AR W) 2 RO TE S )
1RO WA HOR 735 AT 30 AN AL A9 5 23
B A BEK TR RE R AT RE IO R | O B
TR AT, LR % A7 9 2 fie o W DL, SCik R, VMC
IE B O TR K, 50% W) R I COXB, JE&
el H e A R VMC Y % B T 4
o8 B B B3 0 5 008 BE A T 0 SR B8 0 B 2 R ELR
PR i NO 25 4 S 0 JILERE 35 R oo 5 4t 45 0 G
o DABLAR SR AE S N B ok 32 28 0 78 AR ALK J5 0 AL
WUBR AR 11 25470 i B 2, e Bt Dt 5 0 B % T Bt I 22 )
FAAEAE SCAE L, AT B 43 A T LA B e 4 s ) 3
SRR ERCR Lo S o v e L R O A N1 T S
BEA 2 0 4 i 19 = i AR E N 5 (TNF-a, TL-2,
IL-6 IL-12 IFN-y 48) F 3k HE w5 0 LA 2L
FEEE I TN BT 0 LA 243 43 0 JUL 248 B 1 0
TZINBE, & 43 M8 3 5 2 AT 8 S 5k M0 LR
(dilated cardiomyopathy, DCM ) A& 4.0 IE #3407, 7E
NZE A AR ) R R AR

P g 0 UL 9 25 5 75 MR T 2 1 X o
BEDUISHEAT U R0 B, BT A9 0 T 52 2 5 7R
M T 208 J XS 470 D r) TR T 5 i 5 1 K e K
T, I ANAS TR AT T ) — Wk o 2 14 2 2% 1k AN [] )
SR AR 18 M A 58 A BRPETE BRI 5 5 52 Y R
5 m ENANZEA NP IR (human leucocyte
antigen, HLA ) %t [H i) B8 4% 7 R £ & % ( single
nucleotide polymorphisms, SNPs) A 3¢, HLA 3% # F
MHC 2% [N #%, fii T ANKE 6 5 3 ik m i
(6p21.31-6p21.32) , HLA K& A % % 3% 35 19 7 ¥ 78
B JE R 8 b 32 07 5T A0 ) AR LR D R g
R, BAT S BE N R A D e . MHC % R 4D 45
I AT 3 288, T 2EEEWAHE A B .C.E F,
G A5 5L DX e, 2 1 2 SUAH S VE BT R AY SR ], 20 2 7 )
IET A A Zdn i im; 125 W &4 DP .DQ,
DR DM DO DN 6 /™. [X. , % f% 9 55 b 2L 200 it 44 5
FIAR FLAE K42 ) LA S 922 B oy 5 B2 ) AL 5 T 2%

BEE T 1 IR EE IR 22 18], G A 42 o) 26 M B o3
FHAZ R =R 3N = H 76 % ik b %%
B WAL B, R B WM AR, A R B
(supergene) ZFK" ", I I ERA AR L 2 K 7 4
11 A A 5 DAL SZ A AF AR A R A 55 2 6 Y, (45 MHC
BE IR R A 4 BT e IR 25 4 i o O AR ) st AR 2 RE A
ES e e S BRI L
WIX 2 5. MHC (9 2+ P ook 5 19 722 1k B 1B
B A A S AR R A R B A 3 8 5 B
B AL T B LR 1 A2 Ak, PR Ik B 5 A8 A 2R kAR
TEBU IR IR ZE & DXCAT 7] RE X Zh RE AL R A BT 2, 78
PR S RO A 3 5 T (1 FRL3R 52 W 36 i 2 e I
KBRS MHC 47 [ TCR =70 ¥ Z 1A
FR AR ELAE H A0 5 40 5L IR 47 A1 TCR 22 [8] 1% AH B A
FI VBB AT MHC IT 2673 5 2 [8]JE A4 7 51 4O
PR B SR PSRRI AE AT MHC 1T 2800 1Bt JEL 45 A Al
(antigen binding cleft) Z [ (A EAE A" . RIEC
WF5E MHC B AR 2540 11 38 o BEFD B B (1Y 3 5 IX.
AIBT LS & R v o A S B0 B U0 A OC /Y L TR I
g1, Hot MHC S {7 BB 4 i o P, MHC 1L 4§
e SSEA cUIIR AR N Reg TR TR I e &
SRR IR AR, TG E A F 9 MHC 1T 284
o7 B K% 2 9 1 5 I8 M AN [A] . Balb/c /N BROAY 2 %2
HEMA MR ST 17 SH R, Pkl H-2 &
41K (Histoeompatibility 2 eomplex, H-2 eomplex) , 5
ZIN R FP A S AR VAR B 92 7 287 R G 118 36 DR o HG T
XA ESEIX T E XA 22 2851 S48 K ER 43 14k 3
fE3L B BENL(H2 — Eb) B955 = ANsh i 7 B B4
HiF 5% Fe 0, 285 4% MHC I1_E #9638 S5 0 7 LA e 28
VMC /N USSR B 4R 22 B0 R BUR ", A 55 5 il 3
FIHIZNEL H2-Eb JE R A7 5 27851, >k ] PCR-SSP %k
PRUE AR K 1y H2-Eb A7 g [ 55 067 5 R 7E /N BRAL IR
S ] — COXB3 i 7 bk 2 J5 #Y R 3k KA a], &5
.7~ : MudoEbS5 . MudoEb7 2L (K 1 5 COXB3 fify g Y
BV PR OG , TR i VMC /N B E 7K P 5 W0 A 45 o2
B PR A 18 338 7K P 2Z [ A7 78 TEAH P, MudoEDbS i
RIS VMC /N BLUSAE S v 85 24, {H iy Tk = H2-
Eb 78 COXB3 Jg 4L oy U A FH AL, R R 2k —
AR H2-Eb S5 B A, 28 HLA 55 47 Bk P K& H
SNPs {70 T H W) ~# DI BE .
ARFTEAFAE A — 28 Jmy KR, B S i/ B 0 £
BRI FEE598 , RS A FEX G 9 /R, R TN
KR EE O LR S HLA B 2 8 02 &R M 5
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BFIC. (A5 00 45 A SC T H2-Bb I 2 6 1 15 TGR-R1 A 1PNy 00T AT O B0 06140
=t N ISR S Je 2013,5:789-790.
o B I /N B AR B OG22 A o B R LR - N
. N 7 Wang Q,Liao Y, Gong F. HLA-DRB gene polymorphism in
) 1| 1) 7] BE fii &, {H HLA R Z A M5
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Association between MHC Gene Polymorphism and VMC

LIU Manman, DU Pengfei
( The second hospital of Anhui Medical University , Hefei 230000, China )

Abstract. Objective To investigate the correlations between MHC gene polymorphism and the development of
viral myocarditis and to identify the susceptibility genes for VMC for further elucidating the pathogenesis of VMC
and providing the guidance for researches on further gene therapy for VMC. Method Few genotypes of H2-Eb
(including MudoEb 5 MudoEb7) in 32 VMC mice and 32 normal control group were detected by using polymerase
chain reaction, as the same time, the serum level of IFN-y and the pathological changes of VMC mice were
monitored to reflect the relationship between VMC and MHC gene polymorphism. Result The frequencies of H2-
Eb MudoEb5/Eb7 in VMC mice(37.5%/9.4% ) were higher than those in normal control group (14. 1%/3. 1% )
(MudoEb 5 A*=20.33 P=0.00 OR=13, MudoEb 7,1*=5.38 P=0.02 OR=5.7). Conclusion The genotypes
MudoEbS \MudoEb7 might be the susceptibility genes for VMC in mice.

Key words: Viral myocarditis; MHC; polymorphism; IFN-vy
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R AL X 236 K AR S 5% AL 73 %2 M RO F 32
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BE:BH REALRPIMSIY Z—,20 20 40 4248, RIFIRVE N S sh W M TRTSE 7L Yy B 2 vh 2T
TGP R PE A 2 H R R LR — S S TP U AR M B R R R B R S, NS R R R
SE BT B bR AL ARDRE 4R SR R AR IR . FHT, SRR A A R BRI A T L A SO EAT
FAEREE AL AAET S8 RARE A B IR 7 E R 4 2R 2K DL e okt o0 3R S5 18 A AR I i 55 TS O B0 1) 22 S 1 0L
FiE R E RS BB TR ) (58 28 W) R BEAY B  THE SCIR KRSy v 48 SRR BT (L, AR5 R
B S B RMR IR B SR A I S PR, B AT X R SR RRAEL AR ISR 6% , AR A
MR EAMR T IR 8% 6% 2% iR E AEER B2 AR IEG . 4E R R B6 KRB 29% .65% 46% 1% |

81%, it TEARWRWA T BE MBS EHAEN T, LERRW DA EFRBR MG RIR, FIGASEAR, T
ERFRME WA, I, 23 RAT ]R3 92 R AR 7 1% BUIE 4 8 BT .
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A R A AR R K O I AR
D 1 RS AR, S5 96 30 W) 1) A o AR R R L
ST 5 SR W S T T K P 8 e A LA B F 5
sty F TR S o T AR HE B S 56 3 0 1 Ak D) DR IE 5
W ) I AR A ) B AR —

RAE N LG5 S, 7 A i B2/ G 2 N 248
FIT, 5250 R A A2 7 R AL BOR o 55 % gtk
TR RN T 75 8 8 T /A HAEAUR B2 H
For PR ARDRE SR B, s Ak 3L, 5% HR AT AL 5 AR Mt
FE 1 258 75 , 3l WA L PR B g8 SR B it
AR N2 Al 2o i v 2 5 AT /K B Ak B, TR A 43 Sy
RREN A RIRTREN A AR TR R ey DU I RPN A
AL, —T7 T PR R R, 75— 7 T
WA T BIL & o A B A0 o o e R BORE L K D, i
AR AT I 11 S VBSOS AR ) A K R AR
MR REA BRI R R BTSSRI AT
Yy oxh B IR0 BRI AR, B TR AL 2 K B
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a8 Rk v A 2R 2K 3 B Ak b B A B
K, ICHIR IR Pk 4 2 28400 2R Ry o T I Ak %
BIOCE WA K 285 W, A& R R
], B2 4k 1% S 8O [R], il B ok 100 ~ 200 °C 2 i),
JEJ128 0.4~0.8 MPa Z [u], {5+ & B[] 2 JL - R0 2
JUAT B0 AN S T A 77 SR8 AN TR, B Ak i B X o
FEW R R B 22 S AR T

H A, S0 56 sh 4 ) Rt 3 B2 2 R bR o Dy S
5 h Y Be A AR E IR B4 AR HE (GB 14924, 3—
2010) , iZ A5 X 5256 o) W BC A 1R R B R R 1Y)
TR AE T SRR SR, W L E T 4 ARk SR A
SRERAE IR GE T 0 A AR DA R HE R A AR
P BERRE P AT 5 2R K Bl B R T B ] &
AR R, 0 2 W A 25 T RO 38 5 a4 1 2 Ak ) -
Sy, AR SO F2 TR SE AR B E A AT, S

FEE BN 28 (1989—) , L WL AP A, WF 52 77 1 < B4 3 37 . E-mail :524597720@ qq.com



- 52 S B PR

36 &

RARZIACS & 5 R W R R A 3R DL A
EOCR RN . DL S 56 3h W i R 2R 7 Al
BCE A BRCTT H B, AU A 7 28, O R S
RARAR IS 1%

1 #MRE5FE

L1
S R AR L TR B ) DR RS 7 4R 4

1.2 i&&

MY 135(SJPS135) Hug #T i fb AL AL, ¥T 95
WA R A
1.3 TZ

JORH K B — 0 5 — R A — A Ol EE 105 ~
115 °C . JE /14 0.6~0. 8Mpa [ [a] 3~5 min) — &1k
— TR B — B
1.4 #Hik

I8 R AR 1A L% 2 95 [ Midwest Laboratories #1043
BT 7 2 R 55 B 43 HT Ak 2% K h 4 AOAC (Association
of Official Chemists) L% A A I 75 32 o 7K 200 2 R
Fi AOAC 930. 15, 75 {41l %2 % F AOAC 990. 03, Ji Jii
W 5E SR H AOAC 954. 02, £F 4l 5% 5% F§ AOCS Ba
6a-05, JK 731 % >k H AOAC 942. 05, & & R Il 2 ok
F AOAC 994. 1, {45 % 1l 52 % F (AOAC 988.15) ,
Pt JC M 5 SR ] AOAC 985. 01, 4k A= 2 46 %
AOAC 992.03,

2 R
2.1 RBRAREMEFRIER

ASHIF 7 R 1 P S 56 KR RS SR AR R AT A
PRESR, 2 AL T 205 , 5 BE 75 (0 L, 4Rk
T 17 B B G 5K AR AR 6% \20% \24% ,

Rt AILA0EL 2016 ,2017 DL K 2018 4F 6 A~ ik 52
®1 ZBABEAEFIER

Table 1 Common nutritional indicators of experimental dogs

W31,

EEGCL W 7 B e 7 (3T 3 4 B G I A SWEFR TR SRR/ % [ 45
F 4% DM% 87.46 90. 00 93.51+0. 94 90. 00 =90. 00
HIEH R CP% 30. 16 31.03 33.28+1.47 32.03 -3 =26
ML EE% 20.45 21.04 20.53x1.70 19.76 6 =7.50
HLLF 48 CF% 1.75 1.80 2.71+0. 83 2. 60 -45 <3
MUK S Ash% 4.52 4.65 6. 42+0. 40 6. 17 -33 <9
45 Ca% 1.55 1.60 1.32+0. 14 1.27 20 1~1.5
S P% 1.13 1.16 0.92:0. 08 0. 88 24 0.6~0.8

T c o B 7 Bt R ol [ R 23 BB TR (R ) (58 28 W) , T 3R IF.
P2k =R = (BT 83 T W B — A W e 55 9 J50) /e 05 9 55T 9 5 x 100% , T & T

Note: # the formula database is based on the table of feed ingredients and nutritional values of China ( twenty-eighth Edition).

Loss rate = (formula converted to dry matter—Detection converted to dry matter) / formula converted to dry matter X 100% , the same as in the

following table.

2.2 ERRREZBEHIER

AT ST P A 52 56 RO G HE IR 8 IR IR IR AT
FEI bR 2OR TR S5 R b, T LAk I 20 R 8t 2 1R 22
K2 RBAREEREFER

o
R

7
L
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Table 2 Amino acid nutritional indicators of experimental dogs

PeJE 2 A J I IR AR5 5N 8% 6% .
SR AL BAT B A S R AT B g in, DL

H

>N

I8 bR/ % fic 7 6 BT EIT T R 6 a0 A 5 MK R/ % [ b5
WA Arg 1.57 1.61 1.85+0. 11 1.78 -10 =1.35
4 IR His 0.70 0.72 0. 69+0. 06 0. 66 8 =0.48
SRR Tle 1.09 1.12 1.31+0.08 1.26 -12 =0.79
2GR Leu 2.54 2.62 3.07+0. 14 2.95 -13 =1.60
R Lys 1.54 1.59 1.55+0.09 1.50 6 =1.11
SR+ Met+ Cys 1.18 1.22 1.71 1.66 -36 =0.72
T E R+ 5% Phe+ Tyr 2.15 2.2 2.69 2.59 -22 =1.56
G2 Thr 1.04 1.07 1.31+0.28 1.26 -18 =0.78
6,5 1% Trp 0.24 0.25 0.27+0. 05 0.26 -4 =0.23
WA R Val 1.28 1.32 1.81+0.27 1.74 -32 =1.04
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2.3 XBRIRFELERER

E AEE R B, JHRR H L ZE AR R B, R R0

JEAL T E X YA RIS PR R, o AR R 29% .65% \46% 1% 81% ., WL 3.
R3 TBRRREERER
Table 3 Vitamin index of experimental dog food

ERLEERA Bt 75 {8 Fie 75 (E T 5 T 6 0 {E MWEST TR SRR % (B
VA 1U/Kg 15 004. 02 15 440. 05 2 858.00+619. 57 2 750.72 82 10 000 ~20 000
VE mg/kg 185. 61 191. 00 141. 86+ 49.53 136. 54 29 50~100
VB, mg/kg 15. 89 16. 35 6.03+x 1.74 5.80 65 5~10
Z R mg/kg 33.94 34.93 37.68+ 20.42 36.27 -4 27~54
MR mg/kg 100. 33 103. 24 58.22+ 5.36 56. 03 46 50~100
H M) & me/kg 0.44 0.45 0.20~0. 40
2 mg/kg 2.28 2.35 2.56x 2.50 2.46 -5 1~2
fHA% mg/ke 2 806. 37 2 887.92 2 964.00+191. 65 2 852.74 1 2 000~4 000
B¢ mg/kg 13.92 14.32 2.79+ 0.43 2.68 81 6~12
B, mg/kg 0.13 0.13 0.15+ 0.12 0.14 -4 0.07~0. 14

2.4 LWRIRWETEER
i A 6 i JC 3R Y I AN R R 0 R AR
BIGALRTHJ 319% A, FE A il 70 284 I 22 0 3%

=24
W

TG 7B, R R R B L 7%
171% 136% 62% \36% , W3 4.

x4 ZTBRIRBETEER

Table 4 Indicators of trace elements in experimental dogs

HRAe (mg/kg) BT ROTESRTWR H I i BMERE TR R/ % i
2k Fe 256.23 263. 68 292.33+55.16 281.36 =7 250~500
il Cu 25.25 25.99 18.75+ 1.32 18. 05 31 14~28
4 Mn 21.07 21.69 61.03+19.08 58.74 -171 60~ 120
Bt Zn 79. 06 81.36 199. 17+£25. 62 191. 69 -136 60~ 120
fifi Se 0. 30 0. 30 0.51+ 0.17 0.49 -62 0.1~0.4
it 1 1.95 2.01 2.83+ 0.75 2.73 -36 1.70~3.40
FER R R B AL A5 N (IR EE 125 ~ 165 °C K 43
3 Wi 129 ~ 18% ) R 4R S e/ 7 9% BL T 1
TN T3 A S AR i 1 B Ak X A B 1 o 2 7 R 2
3.1 BUNIZWRRENEFIEROF I fafa i M5 R k. H B AL R FF B (170 ~

AT R, & A TG, Sl KM M
JB S A AL AR, KLAS W7 5 B B 6% 20% |
24% , 1iii #L 25 2 FRLJK 43 5 BE 5 48 L 4 0 8 T
45% 1 33% . H RS 1 1R 22 I AL T O
16 W7 o BB AL BT AR T 6. 46% , A BF 55 45 5 5 3L
— L, X T AE R BRG I07E BF R R P A T IRk
fift L 77 HE G H S R 5 0 0 R 2 5 45 R 4R AT
AW K. RIBAIRTIN S, R A
RS PR A B Al i T A 88 s, R TR BT ST R A
AR, 52 RTRT S AR, X TR h T %
it 77 5% 1B B 15 JEURL 22 A7 18 25 57 5 80, f
£ 4 FIVRLIK 43 45 5 ) 7
3.2 BUANIRARESEBREFIERNEM

— BN, R A R AR N T A G

210 C ) I 2 [ AR 2 TR & i MM A o BRL o 7k
FR OB IR . Bjorek %5 Hi2H B AL IR E 1T,
2 A R e, FL O 7 2 R I, AN R AR
TR A E LR PR BN o AWTFE R I (B4
B 7 {6 HL A R R TR AR R 70l 8% (6% o iK%
FARXT RN ST AW R — B AR R IR AL
BRSO 5 s A7 B s o JEUIAL ml g 2
oy R R R R & R TR LAY Bl
AN Z TR O RO T R . B OR B, TR I S Y
WAL F v, R 4 K W] 22 AN it
3.3 BUNKBARESEFTHRI

Ui RO R AAAYIE RS Y, X T
Ak F) 0y B Al B T A 2 SRR, AR I A T AR
IR R — HR RO R MR AT i i 7
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TR e T A B L R A I ) ) 5% s T 7 AR T K
TRk 55 A AL LA K Ak 5 et 22 ] 7 A ) 2 Y
P2, S BOR B 2080 LT, N & e A= =AY
WS ARBETE R R A 3R R R UF, I Ak X 2
AR, 44 5 E 44K B, MR
N 4E A R B, 41 2k R 4 G R 29% L 65% ,46% |
1% 81% . %5 F B4 2 A i 338 B3 [, H
S5Ie A 22 5, b R I Ak 6T K U M 4l A 25 e A
KRR VELE A Rz ma i/ b 4E 4R R B, 4E4:
B, 4i: R B, HK K, 18 80% LA L, i i v
Ye ik ZHIBR AN 12% ~50% , A4 T4 K
RN AR BVR R UAE AR, AR,
WAH T4 & A, X &2 T Midwest Laboratories
HOri T B-fHE b RMEHE , A e 2N EREAR
A FE e R A MBURE A S % .

3.4 BUNITHARHRETENZMN

i 0 RO J b S D B X b
T T, — M A 23 IR R B Ak T A BT S e, A
ARBEFE R, AL IS bR T T R A 31% R R
Z A FA R T R AR AL T A A B, B AN R R
JERE TN, Horp BT 2 R JC K 8 A bR e, (H L
T 7 {2 42 1 A TR A 3 BT P 1, 3 PT R O TRl KRR
et T4 L 26 J5ORE i 55 A7 O B BE AR O &, $2 7R 3K
AT W g — S JRURE Y v g A TG () 5 A, B I i
BCTT o BRI 22 A0 1 A A9 B 4 s &1 A8 1 A v LA
A 5% 45 S v ] i, BT T B R T R AR BRI
FEHIARRT 52 2%, 32 ORI, K oy AN TR A 2 i AR
[7i) ol 28 A (7] 7 DX 1 D ek v B T R 25 R ACOR, Ak
A7 i A R T A 23 i BB AR T R 2 R 25 R
FEBETTIC 7 B, B2 R R — 5 R &

25 F TR A AR 7 AL S g R Ak 2o AR
TI RAE SRR WMPRNT AR A BRGS0
P TEIRE K 105~115 °C,JE /75 0.6~0.8 MPa
mF RG22 6% , 4k E & E 4i B & B, MR .
B, 4E 4= Z B, 43 il 43t R 29% . 65% . 46% . 1% .
81% . MEALSHAIR X EFRR W AFE, B,
TS ROR [ 5 B, T O O N AR A B LR %
B0 25 JRAE Y, S IR B IR R TR, DASR

TE B it 5 I O o e Ah X TR 2R 2 LK 73 A
YIon AR b, Al BURC T3 e SR JSOREI | 15 AR 45 A [+)
JEURHRE P 0 33 2645 AR FE AT R, LA SRS i 3t 15
T HARECTT .

£ % X B

[ 1] REem XI5 7R, X058 KA S B se 46 sh i oo dt i 5 R R OK
W PR [T 22 B 48 2 B 2% 41k, 2012,33(5) :538-539.

(2] BUBE, B WGE, 28 804, 45 BUAT S5 360 2h 4 1) Ak B &5 3 v v
M2 [ T] . B A R 2% 445k, 2003 ,13(5) :313-314.
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INER Y micro-CT 58 & & EFBkiEE RN IEMN
ELENEMNLERAR
NEE 2 B 5 & HET HAEL

(P E N R R B E R R S0 % Ut O pERS HE S 2 G 080 %, Jb st 100853)

WE:BH WIS micro-CT 3 3h kAl & A 58 7.0 2h B 700 & DI RB S 400 — 30k 5 40 XM 374 micro-CT 314
£ E IR B I M E . F73E FIH micro-CT T PRI E AR B A XS 10 X 1E 7 Mol 2 K BT .0 Re i, i
FHC D88 53 B R0 St 70 28 D) 8 2 800 WO AR A 25 B L Tk R A 25 BRI 23 88, 4 miero-CT 25 5 5 | 3 3l Ik 4
AR HFE O EER R SR 10 X R RA A R IR, micro-CT |, F 3 ki 45 A 5 M 75 .0 2 B & 420 = I
SHEA BRI &8 micro-CT 0] LLAPEIEMN 220 E TIBE , 2 R0 0 = IRE M vl AT T &

KR : micro-CT ;8 7.0 B 18] 5 3 Bl B4 45 R 5 5 1 535X

HESES: Q-33 MERARIRED: A
DOI:10.3969/j.issn.1006-6179.2019.04.013

7L 28 T RE VT o Xof o 50 55 4% ol o JIE 5% 9 s 175
B G RCR VAL A AR br o S D3 K
Je R 5 3 i 190 35 D RE ARG A O (H A A
8 g — Fif 8] 12 T B, AT SR A7 AE BRBE , 5012 %) T 0 A
JE A 5 5 T B G 0 DR A 11 (51, ARXE 20 A A 19 25
Ho TSI AR AR A B ol S Sl bR A ZE D
= MR R AR & B A L = I he L R AR
—FhA BB, QUK . B micro-CT A PRHE
K, CT AR —Fh T Br, AT IOk B H WL 2% 0 %5 3T
Mo B e o AL micro-CT E B PRIHHE A |
R PO S T 0 O 05 0] F) B B4R 3 = 3% 1 7
P OCHE  — 2

1 #H5RFE

1.1 #MRM%H

SD KBl 20 2, {& 5 & 180~200 g, 14y [ Jt 5t 4
I S0 Sh W B R A R A 9286 B v E A b
NS (3 SN (Y TR (e L Y A R TN T N s S S
X B A 4 2 4 Pl g AT A0 e IR 3h Dk i
R S 45 L, % R AL AT S bR sh ok iy o S B 2 R S5 4L
4 JiJ5 53 5 R 75 0 3 B miero-CT | 3 8 ik i 45 11

W fs HHEF:2018-12-10

XEHS: 1006-6179(2019) 04-0055-05

Wb e, Eah B A 4 RS, sh K, sh
7 EX g
1.2 BEOHERGAFEREGS T

AL AEAL K Vevo® 2100 /N3l 4 K8 75 1 1%
-, R B R A HL T 2R B R Sk, 10001 ps i R 52 I
W, SR M 2B Ze 55 D) RE, BUBR ME 20 % K Al
CJ2 5l ) VT, Who 4 90 F0 5T 5K 390 il b 21 AU OR BT
BE NTE 5 BEIZ B il £k, B A0 S A H ShiT S
EF {g
1.3 micro-CT K7 iZ R E KRS

micro-CT 25 PE /A @] Quantum GX microCT
Imaging System , BRI RML , “CBR 24 35 I I A3 4, R
BRL 28 #5315 5% 7] ( 20mgl/mL iV ) , 4% 400 g K
T, R BUAL 5 O 20 mL/100 g, 80 mL il ¥ 4
1 600 mel, & 5 7 32 2 fie (1048 ) 19k
370mel/mL, FiE %) 4.32 mL, H & 70 kV, H i
300 mA, fff H] 0 JIE 7T #E40 $% 4 min, & 52 R 4% B
1.08 mL/minyE Ak, 948 45 5 o<k m
RTT AV T 41 45 4 2R o e, 75 300 67 5 300 R lie 4 499 .0
= RAR, THR TS S i o
1.4 ZEHREBERGATEREGDH

2 Esh Bk & N A% [ Powerlab Az 3 W5 &

TEF BN XETE (1987—) L BhERWFSE 61, WEFTH ) O Mili 46345 25 ) WF % . E-mail ; chunleiliu87@ 163.com
B B (1964—) 50, WLk, AT B, CFE, 1914 00, BF 507 6+ s 86 Bl : hekunlun2002@ 163.com
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45 (AD Instruments A ) ) , K BAMEMZ , 3% % 2 1%
FARRIF (0.3 mL/100 g {4 5 & ) , #0048 1F o U1 HF B¢
Jk o3 B ILZ 2 8 R BRA I 2 ik, 45 4L o, R i
FRAGEFLE S SR, 7E R v 2F 40 A0 A 2 ik
JeJe e, e Bk Je 5 b v 45 FL A B v A Lk
millar 4545 A 3 2 Bk 09 [5] B 4500 3 Bk e OF 45 4L .
MRS R RA 110~ 120 mmHg B35 37 3 i £ 7R &
BOLTH Pk, YK I BR N 0~120 mmHg Fff
UG S R A TG E . 43 S 22 ) 3R Pk, 5
b, Fim L T, FiFkiT A 30%
(B K B IRET A 0,02 mL,
L5 %itA&E

i SPSS 13,0 FR A4 % fir #5454 i 47 4 12
AbHE T TR S B 2 bR e 25 (x4s) FOR R ATRC
XF o kg, M 2 4R R T ANOVA #EA7TH 50,
Pl P<0.05 K25 A5t Lo

2 &#XR

2.1 CT.ERE.zikEETHES IS HENLLER
oy ST CT A | 3l Jhik e A8 A K B 0 )
AE, 25 R o, CT R | gl il 87 46 ik T AR 41k
SR B4 55 1L 0 003 Sl R 75% . 70. 5% (T1. 4% , 0 FEAH
R B I 435050 R 46% (40% (45% , 45—, UL
# 1,
®1 CT.BAE.FEEETTES NS HENLLE
Tablel Comparison of CT, ultrasound, and arterial

cannula for calculating ejection fraction

T WA SR P E
EF (& FAR) 75% 70. 5% 71. 4% 0.4 0.70
EF (525540 ) 46% 40% 45% 0.4 0.67

2.2 CT.BE.ZERBEETEHNSHERILER

ST CT A | 2l ik 37 8 A 00K BRLAR) s 2
e o BT AR AL R 52 56 41 R B A0 P 45 R I L4
7 O FELL R BB AR T AR 2 BE AR R OR G
11175 T RN ES I

BT A 2 e S 56 20 R B I 9t 3l g = 1] B A
N, DR BB T AR A Y R ) 25 R 4
INEIE WL 2,

BT AR K52 5 2 R SR CT il i 45 2R 18] e 4%
BRI R BB T AR YR I IS A
AR AL/, WAL 3

B 1 BENGSH0SHE
A BFARLA B LA
Fig.1 Ultrasonic measurement of ejection fraction

Note: A sham B heart failure

B2 ZEEENGFSMLSHE
A BFARLL B LI
Fig.2 Arterial cannula measured ejection fraction

Note: A sham B heart failure
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B3 CT #&fnEamss8E
TE A 3D A (BRFARL) s B&FHIMN(RFARLD) ; Cledi (BT AL ;
D: 3D I (LR s EAF RO CORA) ; Flei (o)
Fig.3 CT detection of ejection fraction
Note: A: 3D reconstruction of sham B diastolic of sham C. systole of sham

D: 3D reconstruction of heart failure E: diastolic of heart failure F: systole of heart failure
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Hufii

ARG D00 D) BB PR R A5 2 A6 DM T 9 D 7 0 B
B, 5l R b — 2 A/ N Sh W0 D) REPPAT Bk 2 Al
JRER DR LS I B I R A Ve o At Y
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Py, M BB RS A& ORI EF 894507, O &
BEIZ B AN L), L e R PPk 40 T BE 1 O 125 45 2R
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S J , CT RGN AE 1) 35 =3 i B 52 A1 {1 4 53 1k B K e
Quantum GX microCT Imaging System [ /7 & 7] X
R A4S BOK, i T B B AR 09 4R S50 R AR
ARG IR AR 23 DAL O 5 S T S o A L SR AT E S
HRSR — YR R I AR 2 3l ) i B R R AT RN
X R BR e 4 A 1, O B /N s g R o 2
—o LI M S DK A I 8 R, 5 Bh ke A
B A2/ Z2 0 0K BT U #i ik 48 5 i
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i, Br ASE B e 6 1 OJT S0 K . CT A &5 RS2 A U
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M ML A CT =35 A 45 SRR AT UL, 5L g 45
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B JEUBE R )R ST 0 MY R A R R T 4
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Comparative Study of Small Animal Micro-CT, Ultrasound and Aortic Intubation in

Evaluating Left Ventricular Function

LIU Chunlei, LI Chen, LI Xin, TIAN Yaping, HE Kunlun
( Chinese People’ s Liberation Army General Hospital , Beijing 100853, China)

Abstract. Objective To study the consistency and correlation of micro-CT, aortic intubation and
echocardiography in measuring left ventricular function parameters, and to evaluate the value of micro-CT in
evaluating left ventricular function. Method Cardiac function tests were performed on 10 pairs of normal and heart
failure rats by micro-CT, aortic intubation, and ultrasound. Left ventricular function parameters were measured
using cardiac function analysis software: end-systolic volume, end-diastolic volume, and ejection fraction. The
micro-CT result were compared with the result of aortic intubation and echocardiography. Result All the rats were
examined by micro CT, aortic catheterization and echocardiography. There was a good correlation between the
parameters of left ventricular function measured by micro CT, aortic catheterization and echocardiography.
Conclusion micro-CT can be used to evaluate left ventricular function and is a feasible solution for accurate
measurement of ventricular function.

Key words:micro-CT; Echocardiography; Aortic intubation; Ejection fraction

(L3255 54 T0)
Effect of Puffing on Nutritional Components of Experimental Dogs

LI Huixian, CHANG Yinlian, ZHUO Zhiyong, ZHANG Haifeng, SHI Liang
( Beijing Keao Xeli Feed Co., Ltd., Beijing 100107, China)

Abstract. Objective Dogs are one of the earliest domesticated animals of human beings. In the 1940a,dogs began
to be used as experimental animals for research. They are mainly used in experimental surgery, basic medicine,
pharmacology, toxicology and some diseases in biomedicine, which is of great significance to the development of
biomedicine. Providing standardized formula feed for experimental dogs is an important step to improve the scientific
nature of experiments. At present, puffing technology is used in the production of experimental dog food. This paper
mainly studied the changes of protein, fat, amino acid, vitamin and trace elements in dog food before and after
puffing. Method According to the Chinese Feed Composition and Nutrition Value Table (28th edition), the
nutrient distribution formulas of experimental dog food were calculated, and then the finished experimental dog food
was sent to the laboratory to test the actual value, and the two were compared. Result After puffing, fat loss was
6% , histidine, lysine, methionine loss was 8%, 6%, 2%, vitamin E, vitamin B2, nicotinic acid, choline,
vitamin B6 loss rate was 29% , 65% , 46% , 1% , 81% , respectively. Conclusion Under the expansion parameters
set in this study, the nutrient losses in the experimental dogs food are as shown in the result . The effect of extrusion
parameters on nutrients is different. Therefore, it is suggested that peers can adjust dietary formulation appropriately
according to actual production situation.

Key words; laboratory animals; dogs; dog food; puffing technology



F36% H4W
2019 4¢ 8

LY sh P
LABORATORY ANIMAL SCIENCE

Vol. 36 No. 4
August 2019

@0\0@0@

§FARIE S

SN )

CMU/1 70 CMU/2 R KD FRAESE 2 HAILL &L

ﬂl,?ﬁ

Lrz' %

HEE' % R WER

FAF HEX

(1. FEREEHRBGEI RS b0, dbmt 100071) (2. HHEERLR 2 S8 sh PR 24 8, Jb st 100069)
(3. MR RSB AR 2B, KR 130118)

MEBH XL FR CMU/LF CMU/2 KRV BURY R BT e A2 2 B b A E , MR SRV KM R EE

WESR LM A AR A R N S W i R PR L B, ik

PEFE 3~ 4 AR R KN B, 23 5 Bk (A o e 55 BE 4%

Bk, #THEI ¥, &8 CMU/L Al CMU2 B RKIND RS R LR B HETERARE;
Kendall F1IE RE(W) H2E 1, HFEEFHRIKRT MR L BF R, CMU/L Byl P<0.05,CMU/2 fY
JF il P<0. 05, BIREA ) A D6 FR o Horfr CMU/L B AT M8 B B SR L JBR B R CMUU/2 B B AR 5 445 0 4 522 1E A
Ko & CMU/I J CMU/2 28 R AR BUIE %5 400 il DE 2% R 40028 5 W 35, S R ] 0 38 & KOV BRUDE #% &

GRS

KGR KNV B IERR A R
fESES: R-33 MEEARIRAD: A
DOI:10.3969/].issn.1006-6179.2019.04.014

KRV B ( Meriones unguiculatus ) B M4 04 fi
FRRPE T B A B A i 3l bk Willis BF 8 S5 Gk
2 RIS K ey B i ok, oy B AEL #9 I8G te 1 AF 5T A S5 A
BT R EE R U VD UK R 3h Bk Willis 2R
78 S 5 2 28 R BRI 25 2 ik 45 LS ARSI R A iR
38 A (A I 2 AR — B R AL AR, AT
JE U A4 () B b ok BEFE, R S B T M ke I A
T e K R Vb B 58 & BEfR CMU/ZL A CMU/2°
S0 B W) N U A AR RO B E W e R B — A
TR R, A S CMU/L R CMU/2 3T 38 5 8014 (1
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2224 CMU/L FI CMU/2 3248 R AR BUME 2% 2 20 L4 - 61 -

SR B HEAT LB T . KNP R SR 2 B 1 —
MM Kendall F1i% &R Effiik . H] Pearson A 2¢ &
BRI B2 5 75 R 1 R A Tt 5 4% R 2% IO A 1 A DG
Peo ax0.05 Jy g F MK,

2 HE

2.1 CMU/1f#1 CMU2 EZ KNP BEHNERE
0 A 25 R 2 E

ZEH R CMU/1 Al CMU/2 338 & KT B
R 44 5 St U 4 BT 25 R AN W35 (P>0.05) (L3R
1), 38 3k 07 28 71 A6 50 43 A ' U R M U 1 A 4f R A

gitE s
%1 CMU/1%# CMU/2EZRZENDRE

FREMERRELR
Table 1 Comparison of body weight and organ weight of

gerbil in CMU/1 and CMU/2 inbred lines

o
ek CMU/1/g CMU/2/g P
index

AR i 56.3664+5. 1381 54.3292+3. 6087 0.097
weight
iia 1.6732+0.2157  1.6829+0. 2609 0. 648
liver
i} 0.0397+0. 0068  0.0329+0.0117 0.076
spleen
B 0.4842+0. 0563  0.5221+0. 0605 0.472
kidney
B R 0.0317+0. 0035  0.0289+0. 0051 0.508
renicapsule
fiti 0.2650+0. 0710  0.2898+0. 0363 0. 306
lung
€L 0.2560+0. 0169  0.2436+0. 0283 0. 165
heart
b g 0.0493+0. 0050 0. 0428+0. 0067 0.327
oarium
ke ik 0.1183+0.0178 0. 1212+0. 0238 0.639
pancreas
g i 0.0253+0. 0082  0.0278+0. 0088 0.523
thymus gland
=2 1. 1808+0. 0831

testis

2.2 CMU/1#1 CMU/2ERZRZKMDBRABSER
Bz

iR WK CMU/L Fl CMU/2 3558 & KN R
1) 1t e 25 R A 22 7 3% (P<0.05) , HE 2R AR
(P>0.05) ;¢ fE A T{EFR I CMU/2 Ay 32 B2 F 25 1% /N
T CMU/L( W3 2) i 7 28 50 0 A R E L5
JiR AL I Y B B gt

F2 CMU/1#1 CMU/2ER RN R A BE=R RELLR
Table 2 Viscera coefficient comparison of CMU/1 and

CMU/2 inbred strain of gerbil

& #r index CMU/1 CMU/2 P
Jiia 2.9348+0.3175  3.0955+0.4411  0.355(1.373)
liver
i 0.0572+0.0183  0.0732+0.0125  0.249(2.798)
spleen
B 0.9274+0.0605  0.8949+0.1117 0.233(-1.284)
kidney

=N 0. 0514+0. 0087

renicapsule

.0585+0.0066  0.646(2.565)

fii 0.5159+0. 0438  0.4940+0. 1374 0.022" (-0.852)
lungs

o 0.4270+0. 0415  0.4719+0. 0277 0. 123(3.483)
heart

b R 0.0832+0.0073  0.0910+0. 0094

oarium

JB i 0.2232+0. 0551
pan(:reas

g i 0. 0499=+0. 0467

thymus gland

2 2.0248+0. 0972

T P<0.05 R ERBE,

Note: " P<0. 05 indicates significant difference.
2.3 Kendall F0i& 2 £

Kendall Fl1i& R %0 (W) & 53 87 sl ¥ K 3l 1 B AR
FEBEET MIEM MR EE R, MR R
(W) —MLL0-1 Fom, WL 1 i, HEEREE
WEBHAMEL, RZM 2%, RLRmEERERY] W
(CMU/1) = 0.967 P =0.000; W (CMU/2) = 0.964
P=0.000,
2.4 HZMEA
2.4.1 CMU/1 &2 & KNP R B2 1ml 13 )7 72
IR BT (X) R B8 &, BE S REC(Y) MR8 &,
SHZ R H TR, SRR, EZRKIND R
CMU/1 ff i it P<0. 05, PFEAS IR A LR & o AT
VBB R LG B ER JBRAR 2L P>0.05,
FEART LM R . HrP I 5 B AR B0 8 AR
S T AR AH O B O MR 5B L AR T
B, WK 3,
2.4.2 CMU/2 E28 & KNP B B2 1l 15 )7 72
SEREW, L R KNV B CMU/Z2 1 /Bl P <
0.05, PAFEA ] AT R ESC &R o VH U BAR O B0
BB AR P>0. 05  BIREAR ] TR PE R R, Hi
iU = = S o N RTINS R N T
FHOG, MR SRR 2 IEAR G, (L3R 4)

0.394(2.042)

(=]

.2179+0. 0306 0.784(-0.315)

(=}

.0467+0.0155 0.525(-0.589)
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Table 3 Relationship between main organ coefficient
and body weight of gerbil in CMU/1 inbred line

MK R H HHRRE P
WiH HZ&IMIA . .
R . . Correlation Correlation
project Linear regression .
coefficient r? coefficient P
HF Y =0.004X+2.732 0. 003 0.735
liver
i Y =0.051X+0. 000 0.001 0. 849
spleen
= Y =-0.001X+0. 962 0.003 0.759
kidney
B Y =0. 063X+0. 000 0.016 0.468
renicapsule
fii Y =-0.001X+0. 581 0.019 0.427
lungs
O Y =-0.002X+0. 559 0.083
0.088
heart
B #L Y =0.067X+0. 000 0. 060 0.524
oarium
Tt i Y=0.001X+0. 165 0.010 0.578
pancreas
g i Y=-0.001X+0. 111 0.114 0. 044
thymus gland
=29 Y =-0.009X+2. 574 0. 134 0.061

testis

x4 CMU2EZRRNDBREZRERHS
FRENELZEXR
Table 4 Relationship between main organ coefficient and
body weight of gerbil in CMU/2 inbred line

) . MK FRH R RE P
iH HZ MmN . . .
. . . Correlation Correlation
project Linear regression o
coefficient r? coefficient P
i3 Y =-0.072X+6.997 0. 345 0. 045
liver
L Y=-0.001X+0. 108 0.034 0.564
spleen
B Y=-0.017X+1.796 0. 287 0.073
kidney
B R Y =-0.001X+0.091 0.109 0.294
renicapsule
fili Y =-0.004X+0. 751 0.559 0. 005
lungs
N Y =-0.028X+2. 040 0. 206 0.138
heart
TR Y=-0.001X+0. 148 0. 160 0.197
oarium
I it Y=-0.001X+0. 258 0. 008 0.787
pancreas
) i Y =0.007X+0. 000 0.010 0.756

thymus gland

3 it

S B W) A EENE AR 00 T A E A &R BU e B
PR AP CE SR S SR T 4
o D Z s & RS P RAR I S R
St Gt 2 Sh A R R 9T 46 T 20 4D 60
AEAR, Klemml A1 Novd § JE 4238 T & & 0 3l ) 1k
i B 5 A W A7 AR TE ARG
o4 R R W . Kendall FIi R % W(CMU/1)
=0.967 P=0.000; W (CMU/2) = 0.964 P=0.000,
WY WA EHS R 1, R FEREERELT
PRI PE AT, FES PR A — PR AR 4 0 A8 R KRV R
CMU/2 fy BT i P<0.05, B3 REAS ) A5 21k 6 &
BB VE R O OB AR AR P>0. 05, AR A
ST/ 1 -GN = WL e N SN = S = S o SN NI
B OBRR 5 R BT R A RORE DG, I AR 5 AR R A OE A
Fs AR R KRV L CMU/ L 1 g i P<0. 05, B EEA
A ZPESC R MV VB R L B ER R
Bt SR AL P>0.05, I AEA ] O M O &R . Hh i,
LB LB OB B AR AR T R R E AR O, L
O R LS R B R M e SOk IRE T
FING A I £ 280 R (3.12+0.54) . (0.09+0.03) , 4%
IR AL 28 & KU BRUEL &5 P B A 1K CMU/T A
CMU/2 3352 5 (1 I A 3 BCBR Il LA Ak 22 5 R 3%,
CMU/2 WMR R VB Il AR M A g /N F CMU/ 1,
AT I X B s 0 7 s M GE I A5 R R AR S SCER i
R — L, S 2 It Oy v R A, 83t
SRR — B, W, 8 %0E 22 R KRV BRUE
MABONIR B SRSt &, HEME 1Y
AR ROMOR B BB
[1] THEW RS A R BT 2R 1 B 2 o 4 37 1) K A 3
TS [ 0]l ] LG 12 2 25 , 2006, 16(5) :313-318.

(2] 250 WRARSC, 525 2, 455 48 B KW BUE A AR i 3 4 U
W7 5 0 # S B FCRE [ ] SE 50 3 40 55 He B BE 2%, 2017, 37
(6) :442-447.

(3] T4, 58 BRIR S0, 5. 0 0 K T B % 28 R
SELT] P E e BE 2475 ,2004 ,14(4) . 221-223.

[ 4] Klemml. Quantitative Vnt ersuchungen on apodermus sylvaticus
[J].Zool Anz, 1960,165(7-8) :249.
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WEER BFFC0 0 bR R R E S R R /N BLCApoE ) LW KO B S . K ik
V4 7 [ B G RE AR HE SRR 3 T i ApoE ™ /NREEAT IR 3R R TSR 3 AN 4 A A A S A B SRR/ RSN A 1l A
EEIKT o 4 B S A T ORI R I B K SF, JF Sl G U0 B g, WL 4% HE Sl bk oK A 0 BRE B B TR R O .
R MG, VY7 B Kb v R R IR SR 04 /0 BRI R R [ B (TC) AR % 5 IS 48 IR [ B (LDL-C) Al i %5 %
Jig 25 BB B (HDL-C) Ho xS B2 CS7 /N BB 7 i, BR T 48 4 0 SR 89/ L HDL-C 8k, oAl 4% 7 % 1M A8 95 45 7Y
75 IR £ W 5 AR S R T bR AR s A 2 S Dk S s BT R B e €0 75 T, AR R T 82T, 74 07 IR R 40N B R S ko B
W1 JF EAS RS II BT . G50 0G0 £ G Rk Kb o TR AT S ApoE /N UL AS G AE , P65 I £ 1)

KIS TR T

KGRI 3 K RERE AL s ApoE ™ /NER 5 i B
HES LS Q493 MERARIRED: A
DOI:10.3969/j.issn.1006-6179.2019.04.015

ST Y R 26 W B AR S I, 2 A iR B
SXUURRTE I AE BE b, JF 3 W8 B B, (1 1 8 P B 34
JE AR, 2 5] B Jikooks A i L (atherosclerosis, AS)
e Z RN Z —. 25 % 11 E (apolipoprotein E,
apoE ) £ A7 7 T FL & 0kr ( chylomicron, CM) | #
K% E I8 25 3 (very low desity lipoprotein, LDL) 4§
Z R IR b, AT S AR AR ARG AR M, 4 4F
I35 JIEL T P ) - 465 Ak S 9 A A0 v JIEL T I %) A0 3
DA K HAT U AT 28 55 A, 12 58 TR ke I 1 4
PR & A 2K BL. ApoE A DRl BR 9 46 45 /1N Bl
(ApoE ™) W] IE# FE % FNBEAH , 4 45 T3 24 1 5 5 Ak
it A] P ECA Rl A & e Y 9 BB R 4y
At 55 NS 3l Jik oS B B A BE B 19 23 A5 AH 8L, 7E 3 ik
o5 FE R AL Y BIF 9 T i #E BRI o AR SOl Ve 5 R
AR bR VA )} 7 e AN ) A s 60 I [T e ) 4]
FHELFRE ApoE ™™ 3 [H] fl B /N B, #4693 3 il 2 Ak 46 b A
Bl ks B 24 (R 2R, Sk Je B2 % B A /0N BRI A R A
BLiNroR - S T

W #5 H H#5 :2018-11-06
TEETIB ) RA EFRIFEE 4 (C2018027)

NXEHS: 1006-6179(2019)04-0063-05

1 #Rl5R*®

1.1 ez

YEHLZ) 3 i SPF 4k g 8 A E L A i BR
/NEL(ApoE™7)36 H il C57BL/6J /NEL 18 1 Hok
BT T AREBEELTSY) 0 [ SCXK () 2013-
002 ], W) 1) 55 3R 58 45 4 8 20 ~ 26 °C, AH X 18 B2
40% ~70% . 36 F ApoE” /NEr N 6 4, H 4 6
Homih R REE(FER W E )34
A (H6) 4 4~ H (HT7) 54~ H (H8) 41, Filds i 1wl
BHCEZE SR 2)3 4 H (M6) 4 A~ H (MT7) Fl
5400 (M8) 4. 794 K& k& 21% 8 5.
0.25% I [& B ; b5 #E 1 6 & 10% g . 18 H
C57BL/6J /) [ BP X B& 4 /N B (B MR 4] L DL 3R
2) o3 EH 6 H, k.6 Al (WT6) |
7 A (WTT) F1 8 ¥ (WT8) 4, 1] 57 W 6] B H
WK,

TEEB/ N M(1985—) L HR2EA0 4, BhFRAR 55 5%, B 95 5 1) < 3 DR T o 4 R RS DI % b A S BF 9% . E-mai : yanglin6060@ sina.com.cn
BISEE TR (1973—) Lo A4, @ G BRI, WF 53 07 0] < 9 B2 B 12 19 5 2% . E-mail ; kuangss@ 126.com
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Table 1 Main components and nutrient

contents of Western diet

J L % BIRER i/ %
Sl ) el 81.85 el 15
bRl 18 KA E Y 47
JIHL [ gt 0.15 A& i 21

x2 WMEAHRCTNRARMFIEANREFRSE
Table 2 Main components and nutrient contents of

standard diet and C57 mice diet

g FRuEdE €57 N FrRAEm R CS7 /N R R
B/ % TRk % Fite b/ % Bkt e/%

Tk 31.5 26.5 A 22 22

[k ) 25 25 KA Y 52 48

ok 19 9 B8 Wi 6.5 10.5

1.2 FERFIFUE

I % i 7], DH-910, DH-680; ¥ ¥ %I, DH-
520, DH-620; i B¢ # , DH-640 ( 7= 43 4% 3 551 A B
2y H))

A% % % U R Ml (48 F LEICA 2 W)
RM2135) , A4 4l 21 4> [ 3h i K AL (1 b 22 8% =
IXES A BR 2 F] TS-12C) , A= Yy 4 8L AL K ¥4 R L
(WAL 22k s F A A4 BR A ®) BM-VID) |, it 45
B AL 22 s AL ES A FR A R CS-VID) , A= P 4 41
S HZh Y HL (Wb 2 B B ES A B A\ RS-
18) , IE L B BT (Olympus BX41) , g BRI 15 73 #r
£ 4 ( Image-Pro Expess 5.1.1.14), Il #& 43 #7 1X
(NIHONKOHDEN ) % |
1.3 1MmAgME

9 ZH/NEROME 37 B 48 e A8 5, BRAAR 5T 4 O 4% B
MR R B (A = 18), B0, g0 B g, i
NIHONKOHDEN it % 43 A7 A I 72 4% 26 /Iy BRIl
BRI EE(TC) CHh =g (TG ) AR %5 B fg 2 1 JIH [ it
(LDL-C) F175 % B Jig & 111 IR [5] B ( HDL-C)

1.4 BRI RE &

YA BE IS, LT B AR, 4% rh Pk Y
WRMK GBI RN R YR (4 um) BB E
MOHE et B R, A2 B T W £k s
A B Kok REE A% A2, If H OLYMPUS BX41 & fif
BiAn e,

L5 ZitAE

ffi 1 SPSS 21. 0 Ge it 4 4k #1, B(E AP 4 {H +

FRufER 2 (x2s) o, Z UL L B R Oy 2207

#r ( Oneway ANOV ), P5 %5 t % F§ Newman-Keuls
K 56 o

2 HR

2.1 MmBEKFHER

5 [m] 7% Bt BRZH /N BURE L, = AR H OB R SR Y
H 20 558 H AR IR M 4189 APOE JE PX g B /7
S7E TC Al LDL-C W )5 1 S 3% Tk, F B H 41 & 3%
EF M4/ 7F HDL-C J7ifi, H6 415 M6 41 /)N
BRI 35 T WT6 /B, JF H H6 2 /) R AL i 35 &
F M6 H/0NE; Rl H8 45 M8 40 /N 7F HDL-C 5
T 5 2 TR WT8 28/ B, H8 4/ il i 3% 75
T M8 4l 78 7 H#bdl, H7 5 M7 /N % & T
WT7 /N2 H7 415 M7 40/ R R %A
WEMESR, FHME TC KB FIE2ES, LGt
R

®£3 6 Fh& AN I E Ag sk T e

Table 3 Comparison of lipid levels in sera

among the 6 months old mice

4 5 TC TG HDL-C LDL-C

H6 21.30+0.86" 0.87%0.09 3.13+0.16*  5.16+0.75°
M6 15.60+2.01" 0.92+0.25 2.34x0.33>  2.50+0.72"
WT6 2.88+0.85° 0.98+0.29 2.19+0.95°  0.16+0. 06°

T A TR A JU 2422 57 (P<0. 05)
Note; Different uppercase indicate significant statistical difference
between at the significance level of 0. 05
x4 7RREH/NRME MAEKTLLE
Table 4 Comparison of lipid levels in sera

among the 7 months old mice

ik TC TG HDL-C LDL-C

H7 20.45+3.83*  0.96+0.21  2.82+0.25" 4.70+1.13°
M7 15.30+1.61"  1.53+0.34  2.62+0.50* 2.30£0.31"
WT7 1.61£0.25° 0.83+0.15  0.96+0.23° 0.30+0. 25¢

T AR B AR BA GE it 2 2 57 (P<0. 05)
Note; Different uppercase indicate significant statistical difference
between at the significance level of 0. 05
x5 8 AREH/NRMFE MAEK TR
Table 5 Comparison of lipid levels in sera

among the 8 months old mice

20 51 TC TG HDL-C LDL-C

HS8 27.33+5.23*  0.91+0.18  3.32+0.30° 7.75+2.81°
M8 16.00+1. 19" 0.95+0.26  2.25+0.27" 2.67+0.51"
WTS 3.13£0.25°  0.83+0.13  1.82+0.22° 0.40x0.07°¢

I AR AAR BA G2 2 57 (P<0. 05)
Different uppercase indicate significant statistical difference between

at the significance level of 0. 05
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2.2 ApoE” /INREFES AS HFET M
TEE G FWEL,WT6 41 .6 Hah¥ Fah k4%
THR WS KR (DL 1T A) , M6 4.4 H 3

Yy (4/6) T8k = BT UL sl koS B A Ak, 10 9K 40 i
RECWE 1B), H6 4.5 HahW)(5/6) Lok =5
T Rk REAL (WL 1C) .

B 1 6A#/NRM HE REFR
TE A WT6 20 F Zh Kk 5 A W 742 3 B.M6 2H = 2y ik 75 %8 43 4 B0 3 Joi o3 A T £ 5 €L H6 20 K 2 %5 3L 3l ok o6 A R AL
Fig.1 HE staining of 6 months old mice

Note: A. no lesions of aortic arch in WT6 group ;B. atherosclerosis in part of aortic arch in M6 group; C. atherosclerosis occurred mostly in H6 group

WT7 4.1 H3h¥y (1/6) n] UL 3h bk o5 ¢ 4 4k, 9
JBET £ 4 BELR A B, B B A AT UL Y 9K 40 i K B [
idhe HRSW Ea k5 R WW R 7% (WA
2A) . M7 4.3 HEhy(3/6) nl W3 Jik o #E g 4k, £
BER PN M BT 2T 4k BE BT B, BE B A AT i
TR S B [ e et , e 1 sl (1/6) BBk )

FR AT WLIRSEAG Akt o A S 3 B kS R WL
WL 2B) o HT 41:6 K3y (6/6) 4 n] UL 3h ki
PR AL, T2 2R B A8 AR 2T 4 BEBRIE B, BREBR
AT DL IR AR I, Ferh 5 By (5/6) SEH T L
IEL T 255 i (L] 2C)

B2 7A#B/MRHHELEFR
T AWTT 20 FZ K5 A W 42 3 B.M7 20 = 3y ik 75 %8 43 4 B0 3l Jok o) e 1 A 5 CLH7 20 4 H 30 2l ok ok 4 R A
Fig.2 HE staining of 7 months old mice

ote: A. no lesions of aortic arch in group ; B. atherosclerosis in part of aortic arch in group ; C. atherosclerosis occurred mostly in Tou
Note: A 1 f aort h in WT7 group;B. atl 1 part of aort h in M7group; C. ath It d tly H7 group

WT8 21 : i A 3 4 349 R UL 3l Jok ok Ao A Ak (AL ]
3A) ;M8 2 4 HUNR (4/6) EB K S 5 F nl W3l ik

s RERE AL (LI 3B) sH8 2.5 H/NRL(5/6) F= 3 ik
55T L UL Bl Bk RERE AL (ILIET 3C) .

B3 8 AtR/Rr HE afER
WA WTS 4 E K5 AR W28 ; B.M8 21 = F Jik =5 843t B 3 Kk sk e B Ak ; €L H8 20 I 22 5 98 50 ok ks A Ak
Fig.3 HE staining of 8 months old mice

Note: A. no lesions of aortic arch in WT8 group ; B. atherosclerosis in part of aortic arch in M8group ; C. atherosclerosis occurred mostly in H8 group
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[ 2 970 o A 2 O I A B A A bk 1 R
I 5N 2K 4 17 0 R 22 L ApoE i IR i
/N B f 2 9% T S R o R A AL S AR S e
AL+ % 3T 2705 BRI 1% 52 30 &8 T 1992 4E i ]
IR i 00 i R DR e R B AR B B T . A W R X
/N B P 3 3 A A W R T 1 R T T A BB A
BEH 5 B R U 3R T LA R AS, I HL ) ik ok B i
AL BESR A A5 45 A AL o ERUE BF 5T & B
e 5E 17 37 1 ApoE R /N B 12 S H I, 32 3 i A%
A75 5% B 2 19 30 Bk 086 RE R AE , F2 W1 ApoE IR /N
S 201 I oK Ao B A BF 5 B0 T 0 Bh W R R L 9 B
ApoE BB/ R, 1S ~ 20 JE I J5 2 97 1 B 4T 4E B Bk
728 T LA 25 3 TR 5 kL ER O e E Bk

B ST TR AT R B9 21% g 7 0. 25% IR [
L4 < VY 7 i £ R A o ARDRE (R AR I )
Xt ApoE " UNRIEITIHER, L3 AA 4 ANAMS
A H SIS &, AR 8T, 78 TC fl LDL-C J5
T, 74 77 T 2H R v A 4 S e T R (WT
2H) , [ B T 7 B £ 2H S T A v R 4 1
HDL-C J5 [, fl W 3 A 15 5 A H =50 R 9 45
S ERAEGRINE 4 AN H I, 79 7 T £ 28 R AR o A
YR T A (WT 41), 4 %25,
7 5 Ik =5 BRYD - R e 6 05 T AR R H R, 797
i fr 28 2 3 ik BE B B 2 0F B AS R R BT .
/N AS 1 207 T RIF Y 4 LA 2K 00 S 56 3 4
WL 25 0 e 4> T T T4 LA AS 5 B2 L
9 FE R 9 45

AHFFE T & A 21% g W F1 0. 25% R[5 B i 7§
J7 £ DR (5 g ARRR) I 10% B 7 B4 4 o il ek £
FE ApoEUNRLZ3ANH AN H KRS PARKE

Ak BB, V4 77 T B GRDRE IR SR A /0N B S I R
NG A5 AR (H6 Al H8) IR IS 8 15 AR L
T o A B %o BB 4 4L (WT 21 BH S8 T, [l B s o
TRl L W] A g T B (WT 2] s 72 3k 5
) R e 075 T, PG 75 i £ 1k 2 0 A of 4R A 2
A B M LA P M T A BB I, BRE R P9 Al L3 TR
290 i e UL 25T 52 45 & 114 S 75 5l ok oG A A A g B A
FE < PG B D RE K b v A RS AT S ApoE T/
PR BL AS i, 17 EL PE 7 B R S ROR B
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R AR YA U ML A R 55 S AT S T Iz 1
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The Effect of Western Diet on the Apolipoprotein E Gene Knock out Mice

YANG Lin"?, LI Guiling', LIU Ke', DAI Lulu', LI Jinfeng', ZHU Yemeng', KUANG Shaosong'
(1.Guangdong Medical Laboratory Animal Center, Foshan 528248 ,China)
(2.South China Agricultural University, Guangzhou 510642, China)

Abstract. Objective To study the effect of western diet and standard diet on the blood fat and aortic arch
pathology of apolipoprotein E gene knock out mice. Method We feed 3 months old ApoE™" mice with western
dietary or standard diet for 3 months, 4 months and 5 months, respectively, then collect peripheral blood and aortic
arch. We use Automatic blood analyzer to detect lipid level in serum, and observe the formation of atherosclerotic
plaque through sectioning and staining.Result On the blood lipids detection, total cholesterol (TC) , low-density
lipoprotein cholesterol ( LDL-C) and high-density lipoprotein cholesterol ( HDL-C) in serum of mice feeding
western diet and standard diet were significantly higher than the control group. In addition to HDL-C mice 4 months
feeding, the lipid index of western diet lipid groups are significantly higher than the standard diet group on the same
age. On the stained sections, western diet aortic plaque and incidence of atherosclerosis are significantly increased.
Conclusion Both Western dietary and standard diet can induce ApoE™" mice showed AS symptoms, the effect of
western dietary is more obvious.

Key words: Atherosclerosis; ApoE ™ mice; blood lipid
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( FHESE 62 TT)
Comparison of the Viscera Coefficient of CMU/1 and CMU/2 Inbred Strains of Gerbil

MA Lanzhi', LI Ying'®, SHANG Shichen', HUANG Bin',

SHANG Yupu', WANG Dongping', CHEN Zhenwen’
(1.Academy of Military Medicine Laboratory Animal Center of the Academy , Beijing 100071, China)
(2.Department of Laboratory Animal Science, Capital University Medical of Medical Sciences, Beijing 100069, China)
(3.College of Animal Science and Technology, Jilin Agricultural University, Changchun 130118, China)

Abstract; Objective To determine the body weight and main organ weight of inbred CMU/1 and CMU/2 inbred
Mongolian gerbils, and to explore and establish the biological index system of main organs of Mongolian gerbils. It
provides the necessary parameters for animal experiments. Method The body weight and organ weight of the 3~4
month-old gerbil in the inbred line were analyzed statistically. Result The difference between lung coefficient
CMU/1 and CMU/2 inbred gerbils significantly, other no significant difference; Kendall coefficient (W) close to
1, the main organs of the overall development of better coordination; linear regression equation, the CMU/1 P<
0.05,CMU/2 in the liver, thymus, lung P<0. 05, two of the sample had a linear relationship between. The thymus
of the liver, spleen, adrenal gland, ovary, pancreas and CMU/2 of CMU/1 was positively correlated with body
weight. Conclusion There is significant difference in lung organ coefficient between CMU/1 and CMU/2 inbred
strains of gerbil, and there is no obvious influence on the organ coefficient of the gerbil in the inbred line.

Key words: Mongolian gerbil; Inbred line; Organ coefficient
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WE:BH A U BN A — RS AT BERMIR R , 5 A AR 5 T R B 5 R L /D U RAY AR DG BT
WS ik AR . B/ RIS B R R 12040, XN BB T SO IL A AT B8 1 AT
PR, H B/ B (B B K K /N I A T, % 0 A BB/ U R WO R IR L R SR N R D R

I RAG /N RIRA W 2~5 pL, /NERATIG . 1918
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FESES: Q95-331 TEKARIAE: A
DOI:10.3969/j.issn.1006-6179.2019.04.016

JIi & ¥ ( cerebrospinal fluid, CSF ) J2 3% i 7 45 i
25 O B i AR TP A N Y G €35 W I TR
O 5T 5 10 2% RO L VR AR AL, W b e R il
0 M — 2 1 7, 1z Bl AR, S
Pl 25 28 8 10 TR B80T 407, 5% o i RS 1 T, %o ik
R LA DR A SRS T i O B Y
AR, PR R GEP s AR 5, H o LUK W W50k
SR A B & R A TP IR A R
GE R AL i A A EE L | R e R ) TR
G S G A S N A N W € T B I A K
Uikl E W ARiC ) 2 AT S g AR
X I 5 4 D T SR I 5T T A T R
A& 5 A B 5T X R R R R
FFR A 9 B 25 A8 Ak R i T v R R e
FWTRBET . AN T HHEAAFEA
YSHE o G UL ADAMIO (557 IR , 7 A © 8 4y
(S YA AL il Al - B B AR A/ BRI A
PR L SCEkig kb, 1 R R B B 5 AT Y
/IN BRI BB O 1 o T RS /N BRI A A
ALL PR firt ) 25 4 8 3 2 2% el ROA A R Y T v
ST T — b BN B A R T Tk
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TS 20~30 g f@ e C57BL/6 /N, i 5
BER 2 g W 52 56 b $4E, AR 7 U 0T E S
47 :2015000519041
1.2 sZig#rsl

FARG B, BEE, ki B, AR BB, 20 L i%
ORI, O AR ER S M 2, T5% 5 A , 4% K A #
(R MBHE LB ARGBRAF)  FEF &, B4 G, 5
e, T A B kT R AT, AR R KT AR
25, PCR 45, BT,

2 XBWAEEER

2.1 WERERE

FTOFIERG T, 0 3 A Dol SR 6 9 s, 47 ol
SR ML ] 3 A5 o 9 T 5 AT S0, o 1 8 5 — Ll
A B 1 5 3 5P LA, 3R AT L AR A ) Sk 5 A 24
AR ST TIREVEAE BT R A R R 3BT T A A, Y
P i B AT PR el R A B A A A

TESMA AR HARE A (2017]J01818) ;2016 4F i g B R K 2% K2 A QT B I R R0 A8 44950 H (No.C1630)
EEBN A FH(1995—) , &, KR, Ll I R BE % . E-mail ; 15859178008@ 163.com
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1 HEREREME
Fig.1 Micropipets production

2.2 MEBEREE

JE TR S 4% K & EIER I /N B R &
L5 R e [ /0N BRI R, 9 b e 3 5 3E 1
AR Sk T AR B — ey B A /N B Sk R S B R R 2 A
120°ff . A 75 [ 7 /)N BT A e L i 1 0 m— A4
BRI [ T F (A W0 B B A BT
G /)N B R4 67 B (L T B Ak kT ) o
2.3 #HESE

XiF 7N GRSk B B Bk EAT I B R BAL W S E R
LU —YPAT VI A (4 1 em) o 1k i BHEREF B Bk e 43
Sy IF . FASERUY IE T (I i B R 2 WA, B Ok o
B I AR 3 FF o F R Z & FE BB KA A WLIA 4k 22 H)

B AR T R 07 18 G\ 1l 2 I, Tk S g e B bR
5 R BT Sk AR A A R AR AR LS SRR O BT DL
o FETF LA, 4n it S A2 48 A LUK (O 5 b B8 1M %)
AL R B B A AR LI o e BT A 4 R
S ) 1 RS 3 1 A 1 7 B UL P C AR 9 i ot ) L
B 58 42 2 5 H OURER
2.4 #HEX

5 H OB BR K T TR . R
F A L Bl A R R AR, — L DL F
T8 58 (0B 0T WA 2 8 1 T (g T B AR )
SEZNRAE BBV A RS U R T v R AR Ak BT R
BB L . IR LR 2~5 wb IR

B2 MAEE 8 ith e B &

Fig.2 CSF samples are taken from the cisterna magna

3 WEUNERRIERE

Fig.3 The operation sequence of CSF extraction
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SRS A BN A R 2 T A AR AR A 1/ B
[ S 2 T AR 7 i AL A 3 386 1 552 96 4% 1 T
UL S8 A AR B RT3k B0 0 R T R i an, Ak
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25 BRI AR SCRT HE ST B /0 BRI WA O v
] B 55 47 B R AR E AR, e — A S BT,
AT LLIR B B S A O B 0 R H R 5k, O A
B3 R 9 A DG F P A1 1 R A S S i

£ % X B

[ 1] 5RTE, 2F# %, BURSR, 55, Beagle Kl M (CSF) Z IR K4
FARBA A [T]. 5283 F%, 2011,28(5) :69-71.
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(BRI MG, M 510623)

WE:BH O 7A G XUE & R 2 (individual ventilated cages, TVC) P4 35853 By &F 1 1, fRIIEJE & 4 52 50
S A AT A R X T8 B A BRI R R R AT I, O X B A AR B A ML R R AT A R D SR 8

VIR IR C I Rz ) B ) EHR B2 B . F ik
BIVC BN, 23 306 58 & N B9 BE I MR BE R AT 7 2 7 d jillal, &R

ANRRTS L T R s B BEAL 4 S S 4] AR 3R T[] —

Wit & 1R 5% R B B, 2 A A

J 1) VA ) L B2 2 728 0 RE AR — B0, R X A 88 2 R R 32 2 8 W 495 O 5 T ) 2 0 VA /I R R 2 (W) 8l ) i TR (1] 3

MK, A 35 (P<0.05) , ISPy RACH 2, i DB, /iR 22 ok, ik

IVC %8 & P4 il B2 32 357l 7 3l JEE 1Y

S MR 50 5 AR R0 P 5 0 IR 2 SR X R B A SO BT 5% 5 Bk 5 5 RO BN s ) R o

KR LW W RE IVC B B J Wk
FESES: Q95-331 XRkPRIRAD : A
DOI:10.3969/j.issn.1006-6179.2019.04.017

M7 U B R G (TVC) & —Fh LU 37 & R
AL 7 38 RN TR 5 B R S, e R AL AR G AR
M7 2 HE KR SR AR, TC R 26 RS BT RE Ok &
DA B B ) 25 P A 58 R 2 ) R G AR P R

FL R P9 A0 AR 22 2 3 M8 4 o 0 R T i
AUHC CO, R RS A T OB Bl
G G T R/ R SR T A Oy TR 08 £ A TRER
Bt AT T R, BF kOB, B R N
T~14 d, B SR E N 40 ~ 120 K/, T 5% %
<5 H/& B R AaFERK, U EPRY
JE T U P R SR B> 15 R/h (E ) .20 IR/h~
25 /(AL T35 2 5000 A G TE FUbR 25Kk 1Y
TEOL T HEAT I o 0 i R A 48 SR B A5 S 56 sh ) 1
it 7S 5 3R GE Re RE B R, R 3 W S5 4 B — R

HAl IVC 3436 KOy 28 22 W Rl @ AL
2 (8] P RO s @152 45 A 7 3% X, BRIV 152 i A5 4 2
PIASsE A ph Sr 28 ol R g8 o LA B WA OT
A AEB AT, 35 A] 3 e RUHILAG S e o 2 21019 8, TC iR
WA 2 X5 5, IVC 35 28 35 00 e g 5 2 Tl , O B
BENHEER , EaENNESSAG 5ZENE

5 B 83 :2018-12-17

XEHES: 1006-6179(2019)04-0071-06
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1 #H5RFE

1.1 HAXMERKBIER

HATE G T IVC R MG 119548 19 7= i i
J7 bR, DB32/T972—2006 { 52 % 5y ) % #% H <7
WAL (IVC) RGe)' ™, % T 505 3 ¥ i 19 b
M :GB 14925—2010( 52 U6 3 ¥ ¥R 55 K S ) -
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Y LA bR v X S B B Wy A 5 R B 4 bR T %
ROPEILFE 1,
1.2 (s
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Table 1 Environment parameters requirement of different standards

o 1 B W E (R /D) i/ C A XS I/ % A/ (m/s) i 25/ Pa

Standard Air exchange rate/ ( rate/h) Temperature/ °C Humidity/ % Air speed/(m/s) Pressure/Pa
DB32/T972—2006 =10 — —_— <0.1 m/s =10
GB 14925—2010 =15 20~26 40~70 <0.2 m/s =10
GB 50447—2008 =15 19~26 40~70 <0.2 m/s =10

1.3 REHFHSEH

IVC 5 il B 7 52 95 3 W) 5 Wt 320 4 [ SYXK
(#)2017-0174 ], & it N /Y B 55 ™ 4% 2 I GB
14925 ZORFEAT M), WA BT IR, BN AR N
7.6 LB K H (50 R/h) Kk 22 (+20 Pa) il id
IVC 42 T A gt AT 2], G v e 1) 00 i 8 8
TEHE T ALY R %
1.4 XBHE

N L BE R R AE 21 ~23 C 2z Ja), MR 45 SR n 1A 1
s SN MR ZE Y 0~2.5 C 2 a2 5, H b
B R 2R & NN 2= A MUNE &
DB 18] 9, 58 &5 N A0 T 25 FE SR 4 Rk B IR s .
HA SR A, 1 N RO 0 R 2 AR O R
AR, KA 20 8 & E R B A e AL BE R
Jitl (R 26 LT8G . (EAE B P AL A HL, T B i 22
S (P>0.05) (£ 2), B/ R & W A0 0 2% 32 B

SPF Z P TR /N 75 H,18~26 g, ¥t 1 H .2 () 719 5% ) 28 /)N
H3H 4 1.5 DT od, 35 4,854 5
T o BB FKIS, A G WICE T IR — B4, IE
TR . AU X S R RIE R
P TR BE T A AR S A0 v B WA A0 1 A 14 A
BT HCE OO AL A S T 2 S
fLE TR . SER I 7 d, B K e G A iR
BE R VR EE 3 W BOTME
L5 %@itFAE

K H] OriginPro7. 5 8 AF #4748 i1 3 A, it 43 %k
i R BB bR UE 22 (s ) RO FEAR B R0 LR

JH K, P<0.05 h 22 A WF MR X 1 ERRMREZRE

Fig.1 Temperature variation characteristics inside

and outside the cage

2 #HXR

2.1 ZEERNIMNEEERMNETHEE
IVC B 28 # R BB 50 W /h, 3 J] 48] s 1)
x2 ZENMRETUER (xxs)
Table 2 Temperature variation characteristics inside and outside the cage(x=s)
FEHENINE2E/C

PN Temperature difference inside and outside the cage/°C

1 FUNR 2 HUNR/ % 3 HUNR/ 4 FUNR/ % 5 FUNR/ %
Dayl 0. 00+0. 00 0.44+0.00 1.00+0. 00 1.42+0.00 1. 66+0. 00
Day2 0.57+0. 15 1.00+0. 32 1.42+0.29 1.85+0. 56 2.21+0.39
Day3 0.81+0.25 0.83+0. 21 1.03+0. 13 1.90=+0. 33 2.19+0.25
Day4 0.33+0. 14 1.53+0.09 2.00+0. 09 2.39+0.21 2.42+0.11
Day5 0.39+0. 14 0. 84+0. 07 1.41+0. 17 1.94+0. 14 2.19+0.03
Day6 0.52+0. 35 0.91+0. 36 1.51+0.25 1.77+0.20 2.43+0.29
Day7 0.52+0. 40 0.76+0. 35 1. 18+0. 27 1.27+0. 35 1.73+0. 35

T A5 2 )i 22 (H L8, P>0. 05, n=21

Note ; Consistency among the groups for temperature was evaluated, P>0.05,n=21
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2.2 HEXYIE B RE A A B B L HR I

IVC B 8 # B 50 U/, P& 300 15 1)
PR R X 38 38 2 I E 50% ~ 57 % =22 ) o 3% &% 51 &
2 JIr s« JE PN B AR R I R B T 8 AL N Y
ARG B, ELE G N A AR X I 22 Bl R B0 i 4
ROEFFRS T RE, HEEZA/DR AT 4 K
I, 78 & AR X 25 R T 15% o R I
N2 G T A AR IR R 2R R R A
FALE, 24 AH FR i) = 1 d mF, 658 3 2 22 5 (P>

0.05), A b IF[A] =2 d iF, A7 G483t 24 22 7 (P< B2 ERAMEIEEEELSE
0.05) (32 3), BI/NBLAE & /4 41 09 AR X 15 2 Bl 25 1) Fig.2 Humidity variation characteristics inside
] 18 7 24 348 and outside the cage

UrA =l o

£33 EENMEAMNBEETNHER (xs)

Table 3 Humidity variation characteristics inside and outside the cage(x=s)

98 S AR IR B 22/ %

T HL Humidity difference inside and outside the cage/%

1 RUNR/ % 2 H/NR/% 3 HUNRZ % 4 HUNR/ % 5 HUNR/ %
Dayl 6.40+0. 00 5.80+0. 00 5.60+0. 00 7.20+0. 00 6.00+0. 00
Day2 5.67+1.63 7.80+1.73 9.53+0.58 11.33+1.53 9.13+2.00
Day3 9.13+3. 44 9.27+0.92 11.47+1.10 13.53+3.38 10. 60+2. 82
Day4 9.13+3.56 9.20+3. 65 12.93+0. 42 13.67+0. 61 10. 00+3. 47
Day5 9.60+0. 20 11.53+0. 12 12. 60+0. 35 14.73+0.70 15.67+1.33
Day6 13.47+2.34 14.13+2.91 13. 80+0. 60 15.60+0. 53 14.30+0. 46
Day7 15.33+2.19 12.87+1.22 13.07+1.03 17. 68+1.26 19. 87+0. 87

TE AT R PR L, AR ] = 1 d 1, P>0. 055 ARG i) =2 d i, P<0.05,n=21
Note ; Consistency among the groups for humidity was evaluated, P>0. 05, when the interval time was 1 day; while, when the interval time was equal

or greater than 2 day, P<0.05, n=21

2.3 SUREREATE B LR

IVC B # RO 50 /b, N8 & HA w4t
IR P9 L B0 P9 9 RS <5 mg/m” o
BRI 3 s @& NN R 2 4 R
B 8/, OF HOJE &N B0 & ok b X B,
<5 mg/m”, 1M HLFTAT 6 #0410 e B A 22 B0/, 46
S KEGNIEWE 205, 2 5 S8 5, 4541
S8 2 (] R R 22 S B O, OF HLAESS 5 ORI A 5%

ANELR S R 8 A R T 1S mg/m’ ., AL 3 OEANNEREETHSM
S ) ﬁt%%'—ﬁﬂ&%ﬁ( zﬂﬁii’gﬁ )X, WA 51 Fig.3 Ammonia concentration variation
FER(P<0.05) (£ 4),BI/NREENINE W E characteristics inside and outside the cage

5/ UK 1] 90
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Table 4 Ammonia concentration variation characteristics inside and outside the cage(x+s)

96 f N ANE W 25/ (mg/m®)

RE Ammonia concentiration inside and outside the cage/(mg/m®)

1 H/NR/ % 2 HU/NR/ 3 HUNR/E 4 HUNR/ 5 H/NR/E
e 3.38+0.20 4.35+0.26 5.64+0.28 7.32+0. 39 9.15+0. 28
Dayl 0.52+0. 00 0. 60+0. 00 1. 12£0. 00 1. 60+0. 00 1. 71£0. 00
Day2 0. 60+0. 08 0.77+0. 06 1.25+0.17 1.61+0.22 1. 60+0. 14
Day3 1.61+0. 31 1.87£0. 36 2.25+0.26 2.74+0.73 2.94+0. 52
Day4 2.70+0. 25 2.90+0. 03 3.4620. 46 3.88+0. 35 4.09+0. 43
Day5 6.28+0. 26 7.48+0. 56 8.36=0. 52 13.470. 60 16. 64£0. 38
Day6 5.88+0. 12 7.83+0.09 10. 01+0. 38 13.72+0. 46 18.24+0. 18
Day7 6.03+0. 36 9.02+0. 72 13.04£0. 18 14.20£0. 39 18.81£0. 29

TE - 4% 2 a0k A 5 BUE (AR L, P<O0. 05

Note ; Consistency among the groups for temperature was evaluated, P>0. 05

5 PR
3 itig %S P/ 4R 0.49 w(ASHRAE) Jy fi,
B3 ok B T A A A Bl A A AT 2 /N B
3.1 HBSH AR IR B 52 4 ek XU FEL, AR AR AP A D B 5RO

AN B AR 25 5 (9 SE 30 sh /s BB RN R R/ BRI IT 75 e XU

x5 NEBAE

Table 5 Mouse’s rate of heat emission

o CIBSE GUIDE" ASHRAE!'! CCACH?
b il 44 B e o . . P g
e [ R 5 A TR T 3 [ R % V% 15 5 1A T BRI 2 22 LIESNEIL PSS
S 3 hptit/kg  BAW  EBW O AW BHRW O OERW O SRW O BHRW O HAW AW
/il Mouse 0. 02 0.5 0.3 0.8 0.33 0.16 0.49 - - 0.8

W BAEROEEA 7.6 F, BBHF S HAR,EENFHRAER 0.35 W/m-K,EERAAL 0.3 m® S AL MFEE 0.003 m,
Note : The volume of each cage is 7. 6 L, maximum number of breeders is 5, the thermal conductivity of the cage box is 0. 35 W/m-K, the surface

area of the cage box is about 0.3 m?, and the thickness of the cage box is 0. 003 m.

L0 1 —HE 12 S E (K
e, - 1,) 1—E A2 SR (K)
A g, —H IR (ke/s) 23 2 T 0, 2 SR % P 25 4 12 L 1
Q— ARt (KI/9) B 5 36 UK 2 N 2 AR T
e— 7 R AE B 0= 1. 01K/ (kg K) G 6 R

F6 EREMESNMEEZENXER

Table 6 The link with the air supply volume and the temperature difference inside and outside the cage

BT (/) BN,/ (ke/s) JE fE b ST 2/ C
Air exchange rate/ (rate/h) Air supply volume: ¢,/ (kg/s) Temperature difference/°C
40 0. 000101 24
60 0. 000152 16
80 0. 000203 12
160 0. 000404 6

WG B R AR M, S IVC G NN & /N RO R I A 52 4 il ik U R PR
220 6 CHE, G N BB LT 160 /he 31 70 B J2 LUAR BORDGH it 9 8 500 i 8 & BE 15 1) 5
AR SRS MAE AR, o Hr A AT BE R . IVE 28 @AM N .
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T R 4 S 3 XU B AR A A R B A =75 -

3.2 BURYSMEL
R 8 18 P i B AR B A 1 T R 1 38 KU T
A
W
g, =—
K :q,—il Kt (kg/s)

W—aia (g/s) (/N RLELH R )

d,—HEH = MR g/kg( TR ]

d,—iE A SRR ¢/kg( TER) ]

B A AT AL, 78/ RO i — 2 i), B & A
Xof i B 7 3 R AT JXUAR Ko 308 2 )

3.3 KIRETBEESN

A A2 - At it 3 RN V5 G ) I o - A B AR

FetE RS P W 4 138 KU 1R
Kx
Y2 = Yo

L—24 T3 AU (m?/s)

K—%4 28

x— 5 YR i (g/s)

y,— XTGP (g/m”)

y,— BN Y (g/m’)

i B fE AN R AU B L AN
W H R XA K,

3.4 Hig

DL b 25 B A ) 1 R R A vk B i JR) A AR Ak
5B AT K FE STk AR 5,

3 3 S0 AL A3 B AR, SR PR R G S N Y i
W 2 /N BRAE A, 5 PRIE Bt P A L BE AE 19~ 24 °C
Z ], 3 08 & RS s IR A RTEE & N
{4 AF6F B < 70% , 5 £ 3% XU AR G 8 B A 1A
it 55% 5 38 ik 45 ] 4 SRBOR WU &N R
W,

L =

B

2 % XM
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Analysis of Heat and Mass Transfer inside the Individual Ventilated Cage

ZHANG Jianping, FU Jiangnan

(Institution of Laboratory Animals, Jinan University, Guangzhou 510623, China)

Abstract. Objective  To effectively control the environmental comfort of in the individual ventilated cages
(IVC), to ensure the survival and health of the experimental animals in the cage, to test the temperature, humidity
and ammonia concentration in the cage, and to analyze the heat and mass transfer mechanism in the cage, and
provide reference for the control of living environment ( closed building space and equipment) of experimental
animals. Method Seventy-five mice were randomly divided into 5 groups, and each group was randomly divided
into 5 groups according to the number of 1 to 5 increments. They were kept in the same IVC equipment, and the
temperature , humidity and ammonia concentration in the cage were tested for 7 consecutive days. Result With the
increase of the number of days, the temperature difference between the cage and the room was basically the same,
the relative humidity difference and the ammonia concentration difference gradually increased. At the same time,
the ammonia concentration difference inside and outside the cage was significantly different from the number and
duration of the animals (P<0.05), if the case have more animals and feed longer time, the greater the difference
in ammonia concentration. Conclusion The temperature inside the IVC cage is greatly affected by the temperature
in the facility. The relative humidity is mainly related to the relative humidity of the supply air and the number of air
changes. The ammonia concentration is related to the number of air changes and the number of animals.

Key words: animal facilities; IVC; temperature; humidity; ammonia concentration

(L4525 70 10)

A New Method is Simple and Easy to Extract the Cerebrospinal Fluid in Mice

GUI Qing, CHEN Biyu, LIU Hanchen, HUANG Nianlai, CHEN Zhenlei, LIN Zhaohua, ZHOU Changwen
( Fwjian Medical University, Fuzhou 350122, China)

Abstract. Objective To establish a simple method for drawing out the CSF of mice and provide references for
relative researches. Method First place the mouse in the position that the head forms 120°, shave the skin and
separate the subcutaneous tissue and muscle bluntly. As a result , the dura mater of the cisterna magna appears
clearly. Penetrate the white dura mater and then reach the cerebellomedullary cistern by the capillary tube. Obtain
the CSF and withdraw the tube. Finally, suture the mouse. Result 2—5 pL CSF samples can be collected
successfully with mice survived. Conclusion Compared with others, the method we established is proved to be
with cheaper material, higher success rate and survival rate.

Key words: mouse; Cerebrospinal fluid; method
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S 58 B0 W it T R S 8 3 Wy R SR R 3 g s
B (0 BT B A I SR . BE R N R X L 4 B
F4 S e 300 1 A ) 20 B AR AR B v RE R, SR
AT b TAE 2 TR A 25 S 56 3 W it Y R
MG L B0 R A BRI . 52 38 sh Wy it o A7 o B R
FEAE R KRR R CRAR S =R ) LA K W
SO TE IR BTG Y, SR T AR A X 52 5 gl W) it i
frep = A iy =0k " AT A O B AN 58 . R
LS 56 S W) B 18 A7 A B A AR v =R A gt
GRIEZ3E

1 NWEHMEHETH =K LERRK

T S 55 3 W) Bt i i Fs A7 ad A b 2 2 T R R
T IR ORP B A R T IR s P R
Ab PR BT AR AL, R AR BE 05 M B 4 — W B T
PEAT O H AAL B SR AR HE D7 T AR WL AT T
L Ak BETT 3 FBOCRAT AN BEAR . S50 3 W) 1] 77 i
7 A R TG OB, — SE it RE 05 BB B Sh W)
PR —RE A el LA #E 47 0 AL Ab B, {H 2 T
s B B AE B, DN AT 28 B R O 34 25 T 5K ik
Frab B, Xt TRk, FEOR AR R S, AT DL
T2 PR A A T 1) DB 25 Bk T K TP B TR AT HLAYD AR
Je HER BT HE T R G X TR, AT AL AR A A Y
— B 222 T I A A B R R AR TR TS B )
RO, SR E e S e e B T S 6 B A it 4 K

75 B H#3:2018-11-20

XEHS: 1006-6179(2019) 04-0077-04

HARR 2, =R, I % 5 200 5
e, S EOL A AL PR B A BB R LB 1T, IR ZHP AL
DARBE A JLARA A Sl B S T B R ASHE RO A
Ja B2 RTTSR T A 0 B R R 45 T AT AT
TR B . LR it REHIET =
JEVALE, e A — e s MO B AN BE R S
A A R 2 i igp PR S 36 20 W) it 38 A7 1) 0 7] A

2 ZLWHYRBEETHRZE" ST RERE
=g

2.1 EMkEH
2.1.1 {5 BT S288 B W) B I8 AT I A R

=
FW AT IG HOR SR Sh W P A G A A 1 A A
AT g Bk TR SRR

2.1.2 i e g (A N RGN [ [ A% 4 T
PERBEB ) AR - R R W 1 B A A
N B 25 R R G , 7 L 8 Ul [ S I 0 0 B 855 114
150 Wtk JCAF s R A TR B Y A6
FIAS N o 200 B3 4 1 B3 0 2% L 17 42 T w3 H A
Bij 1175 S PR 58 B 5 AN 518 TR R 5T iR
SRIE AR P o 55 kAT Ay B 7 w2 AN N 1) V3T W00
B IRTE KPR K H B v K A 2k LT ) kA 38
SEVRTE R A b TR | HE RO SR B M A AT
{2 R IER I o I 7 & PR IR B D > 9% iR [

EEB NS #(1969—) , L, B, WF58 )5 1) : S5 56 30 ) °F . E-mail : lujing@ cemu.edu.cn
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FAT RAE W A7 ) el A R A o A
AW E I B b 15 PR . R K SAT ok [k
PR W A i B o 7 A T A R £ B A 20
MR 55 e PR R 90 AT B E A R T R MLRE 18] B AE
Ho B 2% DL B b 5 N R BURF PRI R 47 AT B A R ]
BTl B YRR 2 A i R A Ak A
S

2.1.3 EHINE: FEAEY N RICE, s R
AL 5 R A DRAE R AT s P R A L ] ELAE
T4, R WA EE R, —
Je 1 B AR IV % [ T D e A i oz Ak PR 5 R rh AR AT
B TORATBRAKYE B L SRR B T . TS5 ORI
BT W & ARG 2 I TR I W0 3 i A, A i A S
EHY R ENEARE, T TR
fEH G R ABLIRAR o RSl W3 5250 XY BT A7 B0 4 3
J& BRIy R ST I W , SR T 48— B B2 7 I 5 W) B3 4R
BT, T A G AR B Sk TR SRR R A — K
PR & — I ARSI R . WArE P
A7 TR P2 58 Hhy e Mk LR &b B - Ak 2K 551 R
HEILHEE,

SR By W) S 0 s I A I i P ) A S A
PRAR G AE AT JCH A Ak BUS #ie R 5 A
2.2 &K
2.2.1 S YLIE ST R S S W ) SR T R
K, LA K sl 5 56 B0 o AT — 26 358 3R 5 24 W) Y
R
2.2.2 FpfERe N A FEALEEAT AL AT 5 AR ifE
(oK 5 G W) HE T bR ) DB 11/ 307—2005 , { £ 7 L
7K Y5 Y 1 HE bR i) GB 18466—2005 %5 41 4 7
BTG, WIE SR kA TE &SR 3
HEMCARHE) (GB 18596—2001) ({7 & % 48 Mk 5 4 Bi
HHARBAE) (HI/T 81—2001) (7 & 77 54 75 4 By
REREINE) (BRRERPERLSH 9 5) F3L
o R A 0 R & % G875 B W b e )
(GB 18596—2001) ST &t X % 5 1 7K AR i
TR F B IR IH I K AN HE A BUROK SR A R iR )
REAY /K HEMC 2 1) B AT 5 [ 5 M 3B 7 89 A5 G M
TE o b HU T G K HE R A = 28 bR E BT CODer <
100 mg/L BOD5 <30 mg/L .pH:6~9 .SS<80 mg/L,
NH;-N<15 mg/L,

2.2.3 PR PEOK EE R TS K R
HHER M e A FENE K Bl A stk , B A R TS W)
(BLIERUEY B Y ALY ), 4 HE ik B A 26

L, Ah 3 S A R HE AT HETS A . SC I R W A
R — AR 2E W R A 2 R IH AR A ] R
TH R B4k 2 0], F & B 45 BN 01 4% 0K 70 250%
P WA B — A 0 PR, 28l b st T 4 E LA a2
TEARER R B S T A R R A S 8
T v 3 A T T 5 | A DA Bl 4 A PR A B I AR T
S5 PR, AE VKA P9 28 3 K B 00 AR A i 2 R RRAE R
() R LR A5 1Y AR VR o 3 S % Y T 3 3 s R
{3 2 5 3E J5 KA E

HEW) oA TR B W S B E TS K B A 84
THEE WAL 3 24 h HE ABEIK BT, A /K Bt e Wm A
TEACFE AT AL B 4D PR S 0 RHE A L3 b
2.3 ES
2.3.1 5 YLUR Sy BT SR Bh B i R R S B
VI B, 5256 B ) s 20 0 4 ) R L AR B HE % R
X8 P SN ANALHE B 0 B B S A A 4 B
W AE AR T AR A AL RS 2 R R R AR
TSR AR AR Y 3 8 S 2 20 R R PR R T
N N LS AN o N e G TN
Sk 9 0 HR A 5 RN IR W S AR R A 5 N B B
B o
2.3.2 bR ifE BN A O ST Y W HE I RR TR D
(GB14554-93)

F 1 (ERFLWEMIFE) (GB14554-93)

Table 1 Emission standards for odor pollutants

{7 :mg/m*
b i A — 2
1 7} 1.0
2 = H B 0.05
3 LR 0.03
4 FH it P 0. 004
5 FR i ik 0.03

2.3.3 EBAEG . %N SCU Bh M I AAR o B
HESC 50 B W 1 77 L, = R 2 ) R U8 L OF
SE SN A A AR IVC SR A, R R
RE ST Ve S AL A s b A Bt HE XU 2 %

PRORAEE
SR Bl Wy S 8 A 00T AR R o HE X 1T RS
X 22 e v At D R AT RR T

3 “ZERVAEEXEAR

3.1 iE MR B
R R o 0 B (e [ AR T ) 3% T A R
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BOR B #, H COD ( Chemical Oxygen Demand, fk 2%
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3.6 £YMBRERE
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Discussion of the Management for “three Wastes” Generated by Laboratory Animal Facility

LU Jing, MENG Xia, CHEN Baian
( Laboratory Animal Resource Center, Capital Medical University, Beijing 100069, China)

Abstract; The laboratory animal facility is the sum of the buildings and equipment used for the production and
research experiments of laboratory animals. The waste materials, waste water and waste gas ( called “ three
wastes” ) generated during the process of laboratory animal facility will pollute the environment, however, the
mechanism of reasonable and effective management for the “three wastes” is still not developed yet. In this paper,
we will discuss the problems involved in the management for “three wastes” of the laboratory animal facility, in
order to provide a feasible plan for establishing a reasonable “three wastes” management mechanism.

Key words:laboratory animal facility; “three wastes” ; management
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TEF 5 4 1 388 A% 45 F R 22 251 v B ATT 9 BOIR LA B A7 78 B4 R) R AT T 4R

KB s DNA 22 TARIC ;s A AR i 5 i A5 2 25 1k
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M (cat; feliscatus) J& T FLAN & W H i FH
MY . PR ECh 2n=38, IHEH A ", A
ST i B9 WAk TT 36 ) 2] K 29 9500 4F s Z A,
Driscoll 4 *' il Lipinski 45" 43 51l % 78 ¥ # { 2 14
PEAT T o0 738 4% 22 03 B, BN 28 0 i ) WAk B T
Ho b AR ER I R X, a2, il T AR N A I
s 2, NEXS A, DA IEAT T 9k EXF A
&I RA HENAETTE X SE g L, Rk
A R B Al A i BRI T EL . o UM DT 1A 9 58
R, TR B HE - 4
B, NEA RGN 10 6 €, B & KA, IR B 55 e Ak
AT 0f g, 0 AL A SRR SRR T B
T, A8 23 R G0 R RO R R 2K o N S AR BE B R
M EIGERR , — M2 AL S C A A o ot TR A 2 1 20 8%
B, 0 R LA R A A %
B P A~ 5 K B9 28 W 2l & 498 CFA (the Cat Fanciers’
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5 2018 45 5590 1Y il B4 Bl 2 0 0 O 42 Fifr, 38 Rl
T3 Ah AR AR R A O K B R A .
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B208: AN M I (SO N S N N e S I I ol 4
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ks HE.2018-12-11

XEHS: 1006-6179(2019) 04-0081-05

WA s Yria T 19 R . fEfhay,
2y O LA R GRS T T, S AN A A
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AR 22 28 40, R I 0 IR MR 28 A B 27 G 4 4 52 56 )
P A PR B A R L b 2 ) W A
AR TR E R GG . 5B
IR L AT R, K75 (— i 12~30 4F) , B
A5 NG H AR LAY AR B R AR 3 2 G ol g 5
BRI R 236 T 7 R 1 e A A kT B
A N bl R R R 18 O UE B R, BOR B 5N
IFi) 5 ) 38 A PR Bl R I L TR A O g A
PR E it 1 250 A, H AP 4 55 76 B 3T A ( Persian
cats) T R B Z2 BV H il (PKD) |, LA K AE 78 305K 70
4 ( Devon Rex cats ) vf WLEE B 1 5 K AL UL IA) 25 46
E o M R ESE N AR 2 5 UL g AL pm iR it 1 S0
(g BRI [ A S T R 1 A
JE NKARGFHY A RS IAERL . BT TS NSRG4
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Li LT R TR R S0 BT — i B B
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TEE TR AU FUTRRE R S g P T R v B A AR AR AR AERIE ST (No.D171100002717001)
EE BN DU (1992—) L WL AT A, EBEWFFTT W < 43 7 38 f% 24 . E-mail : 1870070105@ qq.com
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AT RZ T TR 7 ) 19 A8 5 HAR R Tz AT
PUED SR Z [ 1 DNA 22 5% bric, Bl Jr 74 9%
pic (i FR 2> FARic) o BT, Z LAY DNA 2351
£ 45 BRI M B £ 25 1 (restriction fragment
length  polymorphism, RFLP ). fi% T. & DNA
(‘microsatellite DNA, STR) | B g 2 & 1 (single
nucleotide polymorphisms, SNPs) , 7> FHric Bl T
UEARE AR 35t % bR il 22 R R R R S8k 22— X
DNA Z2 35 RYWFSE , LEFRATT B hIORS i B4 1 23 A B
TR 3815 Z2 250k TRl i kb 1 48 1 B 2 28 R AL RO
AR R S o ST R A ) R G RE AR 2 A
GIHT AL TSR T RE T — SR BRI . R 3
XFJLF DNA Z 8P iR BOR E T T 2538
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20 fit2 80 AFRHIAMIMEIT 46 T RFLP AYHFST,
ZF AR L) DNA-DNA 5 fili 1) Southem 2% 28 2y 4K
F6, 0 3 A% A DU R0 0 T B 2 1 5 5. Suzuki
AU 12 B PO DR SR TP S LR N 5 0 1
rDNA 55782 1L Al & T 78 3% 5 AR 0 i i U AS [
b IA S 5958 & Ml b 3 2 8y b A AP, 5 Masuda
SV 5 — 3, Yuhki A1 O brien” ™ Fil F BRI A
()43 F BB XF A ) MHC £ R (B FLA) 317 9 1) i
O3MT, g T B2 e fk b g FLA J5 A% 5
Kuwahara %% By PCR-RFLP 44 FLA 1% DRB Jt
RIFEAT 14088, 3F DL AE 2 25 o 06 47 00 1 B ik
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SO JE T AN R R, LR 8t A 2 Ak

SH o BRI AL R IC Y 55— A HE T I B L
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IR RS, T Menotti-RaymondMS]Fﬁ 11 4~
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F L5 20 ASFRE UE B8 AS R TGRSR AT A R R4
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o R AR B 5 g, A vk O B A B E R A
DNA {5 AR M A 52 4% 2o 72 2 BIF 5% v AR K 1l 24
2.3 BEREBRESM

MO R £ & M ( single
polymorphisms, SNPs) J& 4k RFLP  STR Z J5 () 45 =
X DNA & hric. 52 it i) RFLP STR ANJH],
SNP A FRAEAE DNA 5 By K 25 5 U DNA () £
A T AR 4 56 R 2H K b B A% R 0 72 S R
ik DNA 2851 . SNP J&—Fp 257 L HbRid, 76
FE AR A A A5 67 35 PR R R T A T 5 e 7R B
(R +/ =" HEATHE R 43 Y T g T S AR A I 43 B
BB, AN, ER S E U AR T
STR it f& e PEss T HoA A M, DT AT LUAS 3] 5
AT VRN AL R R . H AT X SNP Y
WA AL TR B B, Ho AV B E 2 v Pk Be |
YOI FAE 1A 35T 1% 27 55 5 T o

Sato 2517 ik W R [F] 3 ) B K 0 45 H R E LL K
SN SNP Z 25X AN [F] 9 sh ) 647 X 4, i R
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S MO fE W RO O b B L T B i R
Peterschmitt %[m TEWF R R MO B, BT — A
S5 B O EBN SNP o ZPHXT WY A8 (1) 5 (K13
A — T 4% 32 5 . ¥ A BF 9T A STR Xt 54 Al
HPA (4 AL S5 H BEAT T XF HE 40 #7 L {H STR 743 3 &
110 2% 22 J5 A% i 77 72 5 BR P, Nussberger
eI A 48 A SNP (Fst>0. 8) 431 T 54 , B 4 L
FeAT 24 Fl | 0158 J5 AR 1 a8 15 245 0 o O e 11 48 4
STR REAT & H [X 43 24 58 1) F1, F2 4R I HLGFF fh BF
T3 KB AR B 2 58 i AR 24 A 5 B . Mullikin
SV T R R SNP EIE L I E BT 94 AN
i) SNPs,

MIE AR X SNP BB 5845 LR &, 47 46 SNP i 5
75 2 AR H 2 B 0 SIS A s ik o BT s A
J5 AT SEEL A sl Ak e AT (A AT B R
WA . 28 LT, HRTFRATHE B R s
RS AT I SNP K I Jr A1 A — B B B 4%

3 4iE
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Research Progress of Genetic Diversity in Cat (feliscatus)

JIA Songhua, YUE Bingfei
( National Institute for Food and Drug Control, Beijing 100050, China)

Abstract; Since the late 19th century, Cats (feliscatus) has been used for scientific research. Now, it is widely

applied in various fields of medicine. In addition, cats are gaining more and more attention as animal models of

human genetic and infectious diseases. The quality of cats (especially genetic quality) has a significant impact on

the accuracy, reproducibility, and scientificity of the findings. It is comparatively vital to carry out genetic quality

testing on a regular basis to avoid the deterioration of germplasm, genetic drift and the error of experimental result .

With the advent of biochemical markers and DNA molecular markers, a more simple and reliable method for

understanding the genetic structure of cats has been provided. In this paper, the current research status and existing

problems of biochemical markers and DNA molecular markers in the study of cat genetic structure and polymorphism

are discussed.

Key words:cat; DNA molecular markers; biochemical markers; genetic diversity
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AR AL GVHD /)N U AY S N 2 3 i 1 44
M M IS 7= A B GVHD B % 9 AL ARG 97 SR 4 T
B . B TR 2 5, S MR A 4 GVHD
B & HLEIAS T8 255 W] FRFFFEAE . T2, Covassin
42006 HLA-DR4 B VE 43 % f9 AU CDA™ 41 J i 2
ANAZ A T ARG /N B MHC 43 7 B 55 56 T 36 Gk
HAL-DR4 fi§ NSG /gL, W] Mg 2 [7] A 52 2 GVHD
A, X GVHD /)y B AY 1 52 A GVHD /)y B
R B G M LN 2 GVHD 9 &9 o
2.2 NBH/hREMZAMNKE EHEA

P ML A2 100V R 0 o i L ) R =2 — 1 Y

WG 5 56 40 B T2 25 e o B G 2% o T
A FE N FE AR R AR, B S TR K
I ST — R A AR AR I 1 /) BB AR X T
P17 245 90 00F & B 1 i s 1) B 58 3R T B A R

YN 1 13 VR Ak /0N BRASE AR 1) g s e el
BT 1 MG B BB 5E . Potter 25 i Fij HL-60 4
JitL 27 B T T S 0 A T e Ak B )RR B L RE BB AE
i SR A S Sk R AR 0 B R R . (H X b s A
Y[ I 22 B0 5N 28 F I AR 22 5K, R X
Ak,

1989 4F, Kamel-Reid %' fili f 2 4% itk £ 40 g
F L9640 2 7 B A SCID /N BL A, AR o) 21 4 F o
/I8 BRABEAY 330 /0N FRUBE AR HR ) ¥ G AT A A%
B 5 L EE 20 I A0 IR S, SR
LTI 0 ) A 2 AT R, R I Y A K D
KRB — o B B o (R R 00005 40 i R TG ik
O BRI 8 1 S 0T kL S TR B MR bR Y S T M
Uckun" " i Fi] 82 S U5 B4 85 96 B 4033 2R bk bk £
AN I 40 M 7 A SCID /NER N, 45 SR 32 W, (1
I3 40 ML #E SCID /N B A K Bk B, BB 3 10 T )5
%

BtiJ , Steele 25 f 19 ) H % R TR A 2 bk T ik
E% 44 6 1 9 20 B v 5 A SCID /NER P, HAT 12 46
P 1097 200 i BE A /N BN AR G, LR R ) B 5 AR
) T I R G 5 TR 4 R REZE SCID /NERIN AR K iy 7 il
L35 40, B vk 7E BT A NOD/SCID /) R4 Py, ¥ fig
/NN AE K PR 5 R S oA e, &
FET, /I B G e R R R, O 00 i 2 ) A
A AF A I 48 i 72 NOD/SCID /)y B 1) 3E Jé AR fig
VE A BB TR 1 — T 48 5

ST E— AR TR TR 0L 4 A A R
B 5 28 I 7 /N BRUA) & J , A 2F 3 120 B fE H NSG /)
B S5 0T — AX B g e B /N BRUAT A VR A 1 I35 /) LA 76
5% . Diamanti 2 F| F§ NOD/SCID /) i & NSG
AN AL EE R 20 I B AE A A 4
JfL, I B T 3K PR FR /0N B2 (8] IS 20 A
AR BE LW R RE Y U S A % S 6 B )
JZanal, NSG /N B9 1 I 5 20 I A A % & NOD/
SCID /NEU 1.2~7.7 £, Woiterski J 2% 200
Z HUNSG /N4 B A 54 2 J5 & LB 200k (I
e NS g R U s I SN SR VA
7~10 J&,90% (1) /N A A, HEE /N BRUEE M DN B



- 90 - S B PR

36 &

A 2 B A K OE  NSG /N BT A K K g4
A AE IR 5 R U 16 B8 o 2 O

R A I /) BRUASE 78 3 2 1 AR G R T 25 9
BRI KW ST L 09 & 5 HL A . Her 257 1)
A ) NSG /N IF N A FLT3 878 () 286 &R
0975 240 FfL , B 2 2 S i /N BRORE R O AT R
J& i % ARSI AT 25438 5 . Willmann 255 Fi i
NSG /N A A CD347 43 B 11 1% 14 4 200 i 11 1 3 40
JHL, 5 A S 0 PR 4 B P s B A AR A O o L
Bl L PPH B B e RIS R AT S AT
R o 3K T 455 780 B SR T DA 2 9 O 0k S 5 L (RS
Al S e N2 1S 1 & 0 1 10

KT R Y — 7] B, Trivial 2% F1 Tezuka
2 0T DT T O B MAORS 1 I O R R AN S i
I 2 A, 3#E— 25 7 e 5 Bl B /0 BR A A7 1 Il s Y
NG AN BT RY 32 7 % SR L ok o X RIS AL kb T 1
/N BB TE i A& R LRI B AN 2

3 MNESRE

NI /IS B — BRI AR 4 19 52 0 R B 5 2 52
KR BE PRS0 T B o 3 % N i I 20 i ok
TR A i B /N Bt 2 oAk B 5 54 4%y T PR R 1Y
DLAL , AT REHE ST — B 0 5 22 58 N IR AL R B e ) /N
BUBERY o o 25 09 10 AAR A IRAE /N BUTE I 27 L S g
SEAEDT RO T A NHBE H B k2, 2R TR/ B
B Y A A B R N 2 2 AT 4L, X A LR A9 9
PE BRI B ) B bR AN AT RE S LY .

(B2, FBT 8 TR A/ BB BSATS A7 L7 T B8 A
AL o e NIEAR /IS BRBE 2R ) S H5E B B /0N B9
PR IR 885 NI IR N IR AT 1 22 55 Lk, NGE
ML 20 1 2k R B8 25 b G 8 2 M A7 AE A 2 B AN
A T e A A S5 B T T X S A
AEH [R) AR, A IE 7 22 1T 5 R RUAE B 5 Bk BE /)
B PA R R N TR 56 it 40 B A 1) o3 A L R Y Sk
TCRETTIE AT RE ™ A T 3 A T T B 2 0 5 B NI
/N R L

2 % Xk

[ 1] KuchmaM D, Kyryk V M, Svitina H M, et al. Comparative
Analysis of the Hematopoietic Progenitor Cells from Placenta,

Cord Blood, and Fetal Liver, Based on Their Immunophenotype

(2]

(3]

[4]

[5]

[6]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[J]. Biomed Res Int, 2015,2015.:418752.

Roncarolo M G, Bacchetta R. T cell repertoire and tolerance after
fetal stem cell transplantation [ J ]. Bone Marrow Transplant,
1992,9 Suppl 1:127-128.

Lepus C M, Gibson T F, Gerber S A, et al. Comparison of
human fetal liver, umbilical cord blood, and adult blood
hematopoietic stem cell engraftment in NOD-scid/gammac —/—,
Balb/c-Ragl-/~ gammac-/—, and C.B-17-scid/bg immunodeficient
mice[ J]. Hum Immunol, 2009,70( 10) :790-802.

Vyas R, Dudhat D, Navik P, et al. Clinical safety in using
unmatched allogeneic umbilical cord blood mononuclear cells
transplantations in non-haematopoietic degenerative conditions
[J]. ] Stem Cells, 2014,9(4) :219-224.

Martin P J. The role of donor lymphoid cells in allogeneic marrow
engraftment[ J]. Bone Marrow Transplant, 1990,6(5) :283-289.
Hexner E O, Danet-Desnoyers G A, Zhang Y, et al. Umbilical
cord blood xenografts in immunodeficient mice reveal that T cells
enhance hematopoietic engraftment beyond overcoming immune
barriers by stimulating stem cell differentiation [ J ]. Biol Blood
Marrow Transplant, 2007,13(10) : 1135-1144.

Hayakawa J, Hsieh M M, Uchida N, et al. Busulfan produces
efficient human cell engraftment in NOD/LtSz-Scid IL2Rgamma
(null) mice[ J]. Stem Cells, 2009,27(1) :175-182.

Ye W, Jiang Z, Li G X, et al. Quantitative evaluation of the
immunodeficiency of a mouse strain by tumor engraftments[ J]. J
Hematol Oncol, 2015,8.59.

Pantelouris E M, Hair J. Thymus dysgenesis in nude (nu nu)
mice[ J]. J Embryol Exp Morphol, 1970,24(3) :615-623.
Ganick D J, Sarnwick R D, Shahidi N T, et al. Inability of
intravenously injected monocellular suspensions of human bone
marrow to establish in the nude mouse[ J]. Int Arch Allergy Appl
Immunol, 1980,62(3) :330-333.

Bosma G C, Custer R P, Bosma M J. A severe combined
immunodeficiency mutation in the mouse[ J]. Nature, 1983,301
(5900) :527-530.

McCune J M, Namikawa R, Kaneshima H, et al. The SCID-hu
mouse: murine model for the analysis of human hematolymphoid
differentiation and function [ J ]. Science, 1988, 241 (4873) .
1632-1639.

Mombaerts P, lacomini J, Johnson R S, et al. RAG-1-deficient
mice have no mature B and T lymphocytes[ J]. Cell, 1992, 68
(5) :869-877.

Shinkai Y, Rathbun G, Lam K P, et al. RAG-2-deficient mice
lack mature lymphocytes owing to inability to initiate V (D) J
rearrangement|[ J |. Cell, 1992,68(5) :855-867.

Chambers B J, Ljunggren H G. Unique features of NK cell
development during ontogeny revealed in studies of RAG-1-
deficient mice[ J]. Immunol Cell Biol, 2010,88(2) :105-106.
Andrews D M, Smyth M J. A potential role for RAG-1 in NK cell
development revealed by analysis of NK cells during ontogeny

[J]. Immunol Cell Biol, 2010,88(2) :107-116.



5 43 T

AN N R R A 0 AR /DS RO Y e LT L 9 R 8 5 F 52 v )

.91 .

[17]

[18]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[29]

[30]

[31]

Rohane P W, Shimada A, Kim D T, et al. Islet-infiltrating
lymphocytes from prediabetic NOD mice rapidly transfer diabetes
to NOD-scid/scid mice[ J]. Diabetes, 1995,44(5) :550-554.
Taitee, WISCHE, BUHEUE, %, AURAL NOD/SCID /) fL ¢ 4
e m A [J]. M 5E 5 FRik®iE, 2014, (5):
533-536.

Lewis I D, Almeida-Porada G, Du J, et al. Umbilical cord blood
cells capable of engrafting in primary, secondary, and tertiary
xenogeneic hosts are preserved after ex vivo culture in a
noncontact system|[ J]. Blood, 2001,97(11) :3441-3449.

Ito M, Hiramatsu H, Kobayashi K, et al. NOD/SCID/gamma
(c¢) (null) mouse: an excellent recipient mouse model for
engraftment of human cells [ J]. Blood, 2002, 100 (9 ):
3175-3182.

McDermott S P, Eppert K, Lechman E R, et al. Comparison of
human cord blood engraftment between immunocompromised
mouse strains[ J]. Blood, 2010,116(2) :193-200.

Duchez P, Busulfan

Chevaleyre ], Rodriguez L, et al.

administration flexibility increases the applicability of scid

repopulating cell assay in NSG mouse model [ J ]. PLoS One,
2013,8(9) :€74361.
Robert-Richard E, Ged C, Ortet J, et al. Human cell
engraftment after busulfan or irradiation conditioning of NOD/
SCID mice[ J]. Haematologica, 2006,91(10) :1384.

Ma Q, Jones D, P R, et al

Borghesani Impaired B-

lymphopoiesis, myelopoiesis, and derailed cerebellar neuron
migration in CXCR4- and SDF-1-deficient mice[ J]. Proc Natl
Acad Sci U S A, 1998,95(16) :9448-9453.

Zou Y R, Kottmann A H, Kuroda M, et al. Function of the
chemokine receptor CXCR4 in haematopoiesis and in cerebellar
development[ J]. Nature, 1998,393(6685) :595-599.

Shirozu M, Nakano T, Inazawa J, et al. Structure and
chromosomal localization of the human stromal cell-derived factor
1 (SDF1) gene[J]. Genomics, 1995,28(3) :495-500.

Brehm M A, Racki W J, Leif J, et al. Engraftment of human
HSCs in nonirradiated newborn NOD-scid IL2rgamma null mice is
enhanced by transgenic expression of membrane-bound human
SCF[J]. Blood, 2012,119(12) .2778-2788.

Zheng Y, Sun A, Han Z C. Stem cell factor improves SCID-
repopulating activity of human umbilical cord blood-derived
hematopoietic stem/progenitor cells in xenotransplanted NOD/
SCID mouse model[ J]. Bone Marrow Transplant, 2005,35(2) :
137-142.

Yeager A M, Shinn C, Pardoll D M. Lymphoid reconstitution
after transplantation of congenic hematopoietic cells in busulfan-
treated mice[ J]. Blood, 1991,78(12) :3312-3316.

Choi B, Chun E, Kim M, et al. Human B cell development and
antibody in  humanized NOD/SCID/IL-2Rgamma
(null) (NSG) mice conditioned by busulfan [ J]. J Clin
Immunol, 2011,31(2) ;253-264.

Hayakawa J, Hsich M M, Uchida N, et al. Busulfan produces

production

[32]

[34]

[35]

[36]

[37]

[38]

[39]

[42]

[43]

[44]

efficient human cell engraftment in NOD/LtSz-Scid IL2Rgamma
(null) mice[ J]. Stem Cells, 2009,27(1) :175-182.

Yahata T, Ando K, Sato T, et al. A highly sensitive strategy for
SCID-repopulating cell assay by direct injection of primitive
human hematopoietic cells into NOD/SCID mice bone marrow
[J]. Blood, 2003,101(8) :2905-2913.

Zeiser R, Negrin R S. Introduction to a review series on chronic
GVHD: from pathogenic B-cell receptor signaling to novel
therapeutic targets[ J]. Blood, 2017,129(1) :1-2.

Mosier D E, Gulizia R J, Baird S M, et al. Transfer of a
functional human immune system to mice with severe combined
immunodeficiency[ J]. Nature, 1988,335(6187) :256-259.

Van Rijn R S, Simonetti E R, Hagenbeek A, et al. A new
xenograft model for graft-versus-host disease by intravenous
transfer of human peripheral blood mononuclear cells in RAG2-/
- gammac—/— double-mutant mice[ J]. Blood, 2003,102(7) :
2522-2531.

Ito R, Katano 1, Kawai K, et al. Highly sensitive model for
xenogenic GVHD using severe immunodeficient NOG mice [ ] ].
Transplantation, 2009,87(11) :1654-1658.

King M A, Covassin L, Brehm M A, et al. Human peripheral
blood diabetic-severe combined

leucocyte non-obese

immunodeficiency interleukin-2 receptor gamma chain gene
mouse model of xenogeneic graft-versus-host-like disease and the
role of host major histocompatibility complex [ J]. Clin Exp
Immunol, 2009,157(1) .104-118.

Wu X, Tan Y, Xing Q, et al. IL-21 accelerates xenogeneic graft-
versus-host disease correlated with increased B-cell proliferation
[J]. Protein Cell, 2013,4(11) :863-871.

Tto R, Katano I, Kawai K, et al. A Novel Xenogeneic Graft-
Versus-Host Disease Model for Investigating the Pathological Role
of Human CD4(+) or CD8(+) T Cells Using Immunodeficient
NOG Mice[ J]. Am J Transplant, 2017,17(5) :1216-1228.
Covassin L, Laning J, Abdi R, et al. Human peripheral blood
CD4 T cell-engrafted non-obese diabetic-scid IL2rgamma ( null)
H2-Abl (tm1Gru) Tg (human leucocyte antigen D-related 4)
mice; a mouse model of human allogeneic graft-versus-host
disease[ J]. Clin Exp Immunol, 2011,166(2) :269-280.

Potter G K, Shen R N, Chiao J] W. Nude mice as models for
human leukemia studies [ J]. Am J Pathol, 1984, 114 (3):
360-366.

Kamel-Reid S, Letarte M, Sirard C, et al. A model of human
acute lymphoblastic leukemia in immune-deficient SCID mice
[J]. Science, 1989,246(4937) :1597-1600.

Uckun F M, Sather H, Reaman G, et al. Leukemic cell growth
in SCID mice as a predictor of relapse in high-risk B-lineage
acute lymphoblastic leukemia[ J]. Blood, 1995,85(4) .873-878.
Steele ] P, Clutterbuck R D, Powles R L, et al. Growth of
human T-cell lineage acute leukemia in severe combined
immunodeficiency ( SCID ) mice and non-obese diabetic SCID

mice[ J]. Blood, 1997,90(5) :2015-2019.



+92 - LI SR 36 &

[45] Diamanti P, Cox C V, Blair A. Comparison of childhood [48] Willmann M, Sadovnik I, Eisenwort G, et al. Evaluation of
leukemia initiating cell populations in NOD/SCID and NSG mice cooperative antileukemic effects of nilotinib and vildagliptin in Ph
[J]. Leukemia, 2012,26(2) :376-380. (+) chronic myeloid leukemia[ J]. Exp Hematol, 2018, 57:

[46] Woiterski J, Ebinger M, Witte K E, et al. Engraftment of low 50-59.
numbers of pediatric acute lymphoid and myeloid leukemias into [49] Triviai I, Ziegler M, Bergholz U, et al. Endogenous retrovirus
NOD/SCID/IL2Rcgammanull mice reflects individual induces leukemia in a xenograft mouse model for primary
leukemogenecity and highly correlates with clinical outcome[ J]. myelofibrosis[ J]. Proc Natl Acad Sci U S A, 2014,111(23):
Int J Cancer, 2013,133(7) :1547-1556. 8595-8600.

[47] Her Z, Yong K, Paramasivam K, et al. An improved pre-clinical [50] Tezuka K, Xun R, Tei M, et al. An animal model of adult T-cell
patient-derived liquid xenograft mouse model for acute myeloid leukemia: humanized mice with HTLV-1-specific immunity [ J].
leukemia[ J]. J Hematol Oncol, 2017,10(1) :162. Blood, 2014 ,123(3) :346-355.

Humanized Mouse Model Reconstructing Human Immune System and
Its Application in Study of Blood System Diseases
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Abstract; Animal models play an important role in the study of human disease pathogenesis and experimental study
of pharmacology. Mice are currently the main experimental animals, However, it is different from the human
background, and it cannot fully simulate the human immune system and disease state. Researchers can build
humanized mouse models of the immune system and humanized mouse disease models by implanting human cells or
tissues into immunodeficient mice. Humanized mice can obtain a mouse model with a high degree of humanization of
the immune system by optimizing conditions such as the source of human hematopoietic stem cells and other
conditions. At present, the humanized mouse model of GVHD and the humanized mouse model of leukemia have
been used in the study of disease pathogenesis and the development of new clinical therapeutic drugs.
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