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Table 1 Serum biochemical indicators of castrated mice at 8 weeks of administration(x=s)
21 3 FH/ (mg/kg) n ALP/(U/L) TRACP/(U/L) ALP/ TRACP Osteocalcin/ ( pg/mL)
popi — 10 27.30+ 9.10 19.87+ 7.22 1.46+0.57 177. 69+45.13
H Y — 12 30.92+ 8.98 21.96+ 7.28 1.53+0. 63 220. 35+25. 08*
AT B T &b 20 12 35.17=11.19 23.58+ 6. 88 1. 540. 48 245.75+28. 82
B g B 10 11 27.58+ 9.62 26.86+12.22 1.14£0.55 167.48+74. 11"
#hE IR 20 11 35.50+18. 67 23.21+ 8.33 1.68+0.93 108.76+38. 17 "

TS x AL, P P<0. 05 SRR AIAI I, © P<0. 05, ™ P<0. 01

Note: compared with control group, *P<0.05; compared with model group, * P<0.05, ** P<0.01
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Fig.1 Typical picture of mouse bone CT scan

Note: Con, control group; Mod, model group; AS, Alendronate Sodium group; B10 and B20 are bakuchiol 10 and 20 mg/kg groups
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Table 2 Correlation index of bone mineral density in ovariectomized mice at 8 weeks(x=s)

2H 5 i/ (mg/kg) n/H BV/TV Th.N Th.Th Tb.Sp DA
X ] — 10 0.34+0. 06 3.53+0.49 0.10+0. 02 0.19+0. 03 1.82+0.29
(x| — 12 0.26+0.07* 1.71+0. 16" 0.15+0. 04" 0. 44+0. 06" 1.98+0. 14
ey > 1 122 4 20 12 0.28+0.03 2.51£0.35" 0.11+0.02" 0.29+0.05 " 1.72£0.217
M Bg B 10 11 0.26+0.03 2.14£0.23 " 0. 12+0. 02 0.42+0.22 1.90+0. 17
B g 20 11 0.29+0. 04 2.45£0. 42" 0.12+0. 03 0.30+£0.05 " 1.78+0.15"

T S X R L, P P<0. 05, P<0.01,%P<0.001; SHIBI AL, * P<0.05, ** P<0.01, " P<0.001
Note: compared with control group,*P<0.05,"P<0.01,"*P<0.001; compared with model group, * P<0.05, ™ P<0.01, " P<0.001
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Fig.2 Maximum bone load of male mice after administration

Note: Con, control group; Mod, model group; AS, Alendronate Sodium group; B10 and B20 are bakuchiol 10 and 20 mg/kg groups.

compared with control group,™ P<0.01; compared with model group
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BREER
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Fig.3 Typical tibia pathology pictures of male mice

Note: Con, control group; Mod, model group; AS, Alendronate Sodium group; B10 and B20 are bakuchiol 10 and 20 mg/kg groups.
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The Therapeutic Effect of Bakuchiol on Osteoporosis in Male Mice

ZHANG Panyang', WANG Zhaoxin', YUAN Xiaomei', BI Yanan', ZHANG Yue'?, ZHOU Kun'”’
(1. Institute of Traditional Chinese Medicine, Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China)
(2.Key Laboratory of Prescriptions, Ministry of Education, Tianjin University of Traditional Chinese Medicine, Tianjin, 300193, China)

Abstract. Objective To observe the therapeutic effect of bakuchiol on osteoporosis in male mice caused by
castration. Method ICR male mice were randomly divided into five groups: control group, castration model
group, positive drug group, bakuchiol 10 mg/kg and 20 mg/kg group. The control group was sham operated , and
the other groups were resected small mice testicles. After 6 weeks of successful modeling, the mice were
administered for eight weeks, serum biochemical parameters were measured, and the right leg tibia of each group
was taken for MicroCT scanning. The femur of each group was used for bone biomechanical determination. Result
The osteocalcin OC values of the control group, model group, B10 and B20 mg/kg group were (177.69+45.13) ,
(220.35+25.08), (167.48+74.11) and (108.76+38.17) ; The Th.N values of the control group, model group,
positive drug group, B10 and B20 mg/kg group were (3.53+£0.49), (1.71£0.16), (2.51+0.35), (2.14=+
0.23), and (2.45+0.42). Conclusion Bakuchiol has a therapeutic effect on ovariectomy leading to osteoporosis
in male mice.

Key words; Osteoporosis; Bakuchiol ; male mice; castration
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118 g) b A iR L 25 4 22 70% L BE iR )5 &
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1 ZTHHERENESE

Table 1 Contents of the components of the test sample

(FEf) IR/ %o SHANBRER/ %o FERET /%o FAFHETE /%o AEBE /%o FNEASH K/ %0 NG L F S/ %o
H 2 H 5.01 4.14 14.23 14.23 62.52 2.26 4.37
TEB R 2.69 2.19 — — 58.72 1.84 3.60
FEB R 0.11 0.09 0.10 0.07 2.25 0.12 0.20
Bk 1.84 1.61 13.57 9.38 0.85 — —

L2 ¥ EAEAFE

SPF 2% SD KB 112 H | M i 452, g B Jb 5t 4
FLRRA R Ay A BR A w] A2 77 V7 ATHIE S : SCXK
(51)2009-0015, ¥y 57 T K Herp B2 25 K 22 50 00
Sy 8 AT IES : SYXK () 2014-0002, fif
FHARVEL Ay 4 A JB0RE ) Ak, R T T A2 2 S 00 3l ) B
AR A A
1.3 KF5EE

TBA (EAEYEER ) (CRE (L& WLEF) (TC (2 A [#
i) (TG (H il =g ) TP (& & H ) (ALT (R & & R
AL =) (ALP (B MR ) ALB(HEH ) |
BUN(JRZ &) LA & AST (14 & R & 38 5% e il ) 1K 71
X A b E A YRR O A R A A A2 7

Pl (MDA) I 22 i ) & (TBA 325 ) L B Pt &
fLBE T (T-AOC) A5 2l 77 & ( bb 3k ) 34 i e o
B W) TR 5 i A 7

DAL FEER K, Legend Microl7 AY) ; 1H iR 55 7
P37 (b 7 52 5 45 A7 BR A W, SPH-103B
B 54 A 3hE K Bl ( Leica, ASP300S %), ) F
Bl ( Leica, RM2135 #1) ; i f§ 4% ( OLYMPUS, BX51
A AL CREEAT S HLAE A R, BMJ-1 &) s £ 1)
fEME PRI ( Tecan , InfiniteM200 #Y) ; 4 [ 3h 4= 1k - 87
AL (H 37,7020 B
1.4 Hi%

HAKSI 8 )7 %2 % 7 SClik™ i ik i h 25 K
O RE R S
141 Srd 59525 8 K BRI 2 51 B AL 53
8 41k HRAL (X FRA S5 Ah i BR KR W 5 KR 2
BT B AR ) A B R A2 3 g 2 kg
FlEH ANEIETEB MWW 6 g 4 25/kg.3 g tE 24/
kg Ml A, #MENE LZB WK 6 ¢ 4 25/kg 3 g 4
Zi/kg FEH A HIRB WL 6 ¢ A 25/kg 3 g &
Z/kg FIEA A 14 H L ESHEE 5 4 7, &K

YRR R 2015 JR 2 BLAILE 45 25 7 LY 6 £
1.4.2 —JBetROCWEE : 45 25 1 a], 45 8 Fg A4 o o —
R, I ARG A 0T o ) B 2 24 5 1 5 B R 4 2 T JE AR
Y EA HE IEHEEN.
1.4.3 Iy ALK . 25 25 W25 0, sh W) AR AN 4%
K12 h B K G AR AT BRI . R IR E S ik
Bifi ,3 000 r/min 5.0 10 min, 23 2545 ] ML , 18
A g 4Kz TBA (CRE [ TC TG TP ALT (ALP |
ALB .BUN (AST,
1.4.4 MDA F1 T-AOC % & 5 0 22 - JFF W fim A= 38 3
KB BS il £ 10% 19 &) 3%, A B mt 2 L T-AOC FiI
MDA it 51 & W % K B IE Hh T-AOC Fit MDA 1y
T,
1.4.5  JIEES R 2L PR 4G A 3B /)N O 4 B
DTN 1 = O N T 7 e i o = N
(WEgS BT /R i ) o PIHCR RO IE— i A28 T
10% Hh v B I 9 o 11 1 Y A SR R 5 ~
10 £%, 5 48 h, 85 9) v, % M HE Ze 6 D64 T
WA 2 85 A%
1.5 ZitA&E

K H] Spss 17. 0 B A AT 5K 3R J7 22 3 i i A7
Geitep b B DA B bR fE 22 (52s) Ko, DL P<
0.05, h2EFAG I »E L,

2 HXR

2.1 XK —A 50 B B 2

AW, R R E S BLE R, B O,
FHBPETIET o AMENEAF S B 45 2 4
Jal kR R SR RS2 AN R (3% 2, 3% 3) - 5 xR
FH G, MEPE R BT 2 98 W e 50 B AL 7R 5 2 R AR o
A R 5 MR DR BR S U 2 0 v R B LA 4 R Y
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Table 2 Effects of Psoralen from different extractions on Body Weight of Male Rats
2553 i g tE 2/ kg n %0 E Y] B2 HI3M 54 )8
X e — 7 161.5+20.5 203.0+27.3 231.4+32. 4 261.0+38.3 284.3+42.8
H 2 3 7 154.1+19. 8 201.8+23.9 232.3+28.1 243.0+31.7 274.3+41.6
TEBIER 6 7 166.7+14. 8 193.4+13. 1 200.5+12.0" 238.3+13.6 248.4+15.4
3 7 151.2+11. 1 204.4+12. 4 239.8+18.6 259.3+20.8 285.9+24.7
FIZB R [§ 7 163.2+17.9 198.9+13.7 232.5+13. 4 258.4+12.7 280.9+16.2
3 7 162.4+19. 8 203.2+16.5 218.5+18. 8 260. 1+£26.0 281.6+29.5
B i 6 7 161.3x14. 4 201.3+23. 1 223.7£29.6 245.8+39.9 268.7+44.0
3 7 155.9+11.8 215.9+14. 1 243.4+17.4 271.4£15.9 298.6+19.0
T 5 x R A, T P<0. 05
Note: " P<0.05 vs control group
®3 AEARBRYHMSETEEXRRERENZ N
Table 3 Effects of Psoralen from different extractions on Body Weight of Female Rats
4151 Mt gdthiskg n %0 F1A B2 H3A 4R
Xt H] — 7 158.6+14.8 175.7+16. 8 188.6+20.0 197.4£19.8 207.7+20.9
He 2l 3 7 154.1+£12. 4 171.9+ 9.9 193.7+ 7.8 204.8+ 6.9 214.0+ 8.3
TEBER 6 7 148.2+ 7.32 165.8+ 6.0 182.3+ 7.9 191.2+10.3 198.9+13.7
3 7 149.6+ 9.9 167.1+£10.3 183.4+ 7.2 197.9+ 9.2 210.4+11.8
L2 B IR 6 7 142.2+18.9 172.9+15.5 182.9+11.0 198.0+15.2 203.2+13. 4
3 7 154.2+10.9 174.1+£10.0 191.3+12. 4 200. 8+10. 3 211.1+10.5
BT 6 7 150.7£16. 6 176.2£16.0 192.2+16.3 212.7+19.4 231.3x17.1*
3 7 149.6+ 9.7 159.8+ 7.1 175.7+ 8.2 190.2+ 7.7 198.5+ 6.6

s SR A, P<0. 05
Note: * P<0.05 vs control group
2.2 XPARRIMLEE KR
5% B A b, MEME R R A 25 41 ALT | ALP
TBA \T-CHO ,ALB &} 25 B Ik ; F J2 8 W W = 77 4t 40
ALT BUN [ Ft 5, T-CHO (ALB I ZE[EAL; )28
AR B2 TBA (TG | T-CHO I 35 [ A% ; 15 I 25 i
K41 ALT [ TBA (ALB & ZE A% L2 B W .
AR BB m R E AT 2SR Mk
REAA A ALP B3 T & TR B R & A
4] BUN B Thi , ALB B &K T 28 A%
R4l ALT & 2 F+ &, CRE W F RS ; 2B K
{7 i 2 BUN g 35 T 3 5 98 W 24 0 5 1 2 4 ALT

AST & &M%, TBA \T-CHO .BUN . T & ;8 24
AR 2 TP BEF R (K 4,£5),
2.3 KR AFAE MDA 71 T-AOC #J & in

50 R L, R A 2GR i 4, B i 2y
I R i 2 MDA 35 Th s R 28 W e AR
4, BB SR 4] T-AOC 2 T4 &5 . MM K R
A PRI AL, 95 0 2 0 = R i 4] MDA B 3 T
T-AOC & EREAL; T2 B W & 4l T-AOC g 3
BEAG 5 15 0 25 7 AR 70 ik 41 MDA g Z[& (%, T-AOC
EREAR(E6,% 7).

x4 TREBMHAABRENEERRMFELERAZW(—)

Table 4 Effects of Psoralen from different extractions on serum biochemical parameters in Male Rats(1)

4 5 F g 25/kg n ALT/(U/L) AST/(U/L) ALP/(U/L) TBA/ ( pmol/L) TG/ ( mmol/L)
popii — 7 35.33+6. 65 99. 83+24.37 172. 00+36. 69 27.50+19. 87 0.53+0.29
H 2 3 7 27.86+4.26 " 88.00+13. 64 122.43+27.23 " 4.00+2. 45 * 0.33£0. 12
TR B MW 6 7 61.57+23.15* 112.71£19. 28 210. 14£110. 69 21.86+14.28 0.39+0. 16
3 7 33.29+5.62 98.29+18. 20 188.57+33. 60 9.57+4.28* 0.27+0.05*
TR B R 6 7 34.57£6.19 78.57+7. 68 180.29+17. 09 21.43+8.30 0.48+0. 26
3 7 33.29+4.39 86. 14+9. 19 161. 14+32. 41 20.29+12. 83 0. 62+0. 41
B 6 7 29.67+11.16 89.17+17. 65 156. 50+24. 06 20. 67+20. 74 0.44+0. 30
3 7 27.00+3.32* 88.14%10. 21 142.57+26. 81 7.71£3.90 0.35+0. 14

T SR R, © P<0.05, ™ P<0.01

Note: " P<0.05, ™ P<0.01 vs control group
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Table 4 Effects of Psoralen from different extractions on serum biochemical parameters in Male Rats(2)

2H 51 FlHE g 2 /kg n T-CHO/ ( mmol/L) BUN/( umol/L) CRE/( pmol/L) TP/ (g/L) ALB/(g/L)

X HE — 7 1.77+0. 24 8.66+1.67 26.50+3.33 60.97+2. 44 33.65+0. 84
B 25 3 7 1.26+0.21* 8.69+1.89 28.57+3.95 62.51+3.40 31.46+0.95
TRBIER 6 7 1.05+0. 31" 11.70+1. 80 ** 26.1422.91 61.37+4.93 31.70+1.93

3 7 1.42+0.18" 7.89+0. 54 25.57+4.31 60.85+2. 18 32.44+1.17

FEBER 6 7 1.67+0. 36 9.02+1.20 25.57+1.90 60. 74+2. 56 32.59+0.98

3 7 2.03+0.51 8.20+1. 14 27.00+3. 60 59.13+1.80 32.36+1.29

B 25 6 7 1.52+0. 28 10.02+2. 11 24.83+2.56 62.23+2.59 32.72+0. 66
3 7 1.45+0. 31 9.80x+1.48 29.86+5. 64 62.40+3. 80 31.47+0.97

T SR AR, P<0.05, ™ P<0.01, ™ P<0.001
Note: " P<0.05, ™ P<0.01, " P<0.001 vs control group

RS ARERE N E RS X M K B E IR R (—)

Table 5 Effects of Psoralen from different extractions on serum biochemical parameters in Female Rats(1)

21 1] & g 2 /kg n ALT/(U/L) AST/(U/L) ALP/(U/L) TBA/ ( wmol/L) TG/ ( mmol/L)
X e — 7 31.71+3.45 94.42+10. 26 86. 14+23.08 14. 14+ 5.34 0.40+0. 15
H: 2 3 7 28.83+6.59 87.50+15.23 143.67+55. 65" 14.00+11. 40 0.40+0. 18
TEBIER 6 7 33.86+5.30 90.71+14.75 96.29+22. 45 16.43+ 8. 66 0.39+0. 14
3 7 40.86+10.09 " 97.57+ 8.42 96.71+25.56 14. 86+ 9. 60 0.27+0. 06
FEBER 6 7 33.67+5.05 89.50+11.08 105.50+41. 96 17.67+14. 35 0.33+0.08
3 7 30.57+3.26 98.57+ 9.96 81.00+18.08 13.29+ 3.77 0.40+0. 09
B 6 7 23.83+3.71 " 74.17+ 8.04* 94.00+26. 10 32.00+17.20" 0.46+0. 19
3 7 38.67+13.92 83.83+10.74 111.33+51.47 26.00+18.51 0.41+0.10
T Sx R A, * P<0.05, ™ P<0.01
Note: " P<0.05, ™ P<0.01 vs control group
x5 AERBRYMIFIEITEEXRDFELBROIE(Z)
Table 5 Effects of Psoralen from different extractions on serum biochemical parameters in Female Rats (2)
o1 5] M g2/ke  n T-CHO/(mmol/L)  BUN/( pmol/L) CRE/( pmol/L) TP/(g/L) ALB/(g/L)
X 8 — 7 1.50+0. 57 8.90+0. 69 30.71+1. 60 63.16+2. 51 34.24+0.99
H 25 3 7 1.33+0.70 8.41+1.35 28.00+4.43 65.20+4. 05 33.78+1.37
TEBER 6 7 1.29+0. 46 11.56+2.38 " 28.43+3.78 60.96+1.98 32.80+0.90 "
3 7 1.54+0. 46 8.67+1.52 26.71+2.56 ™ 63.69+2.59 33.20+1.91
FEBER 6 7 1.90+0. 41 9.85+0.79 " 31.33+0. 82 62.42+2. 83 33.98+1.83
3 7 1.93+0. 40 9.11+1.32 29.71+1. 80 57.24+11.43 33.63+0.95
B 2 6 7 2.31+0.52" 10. 67+1.73* 28.50+3.39 65.92+3.39 34.52+1.57
3 7 2.11£0. 40 9.61+0.75 28.67+3.01 66.82+1.58 " 34.32+0.76
WS XA A, T P<0.05, 7 P<0.01
Note: " P<0.05, ™ P<0.01 vs control group
F 6 AEIREYH T BE X EE X R MDA M3 F 7 AEIREY KN EBE X B4 X R MDA M50
Table 6 Effects of Psoralen from different extractions Table7 Effects of Psoralen from different extractions
on MDA in Male Rats on MDA in Female Rats
1) H MDA T-AOC % & y
419 R / e il il MDA/ T-AOC & it/
4/ k 1 ¥ 2H 5
- g 24 /ke 7 ( hom&;:";)gp;;t) (()Ul/;ng(}))l(())tﬁ) g H2j/kg (nmol/mgprot) (U/mgprot)
xR - oAl D it 1 — 7 1.56%0.34 0.32+0.05
2k 3 7 .77+0. 98 *** 0.12+0. 04 . .
2y . 2.770.98 * 24 3 7 3.510.83°  0.22+0.06"
=B I 6 7 1.11£0. 41 .27+0. 04 7 [N, -
FRBRER * 0.270. 04 W= 6 7 1.40+0. 90 0.21+0.04 "
o 3 7 1.060.38 0. 19+0. 08 3 7 2.33:1.12 0.34£0. 10
[ J2 95 W e 6 7 0.77£0.14 0.16+0. 05 B 6 7 1.98x0. 38 0.320. 05
3 ! 0. 670 11 0. 12£0. 05 3 7 1.70+0. 38 0.270. 10
B2 6 7 .98+0.70** 0. 14+0. 04 N )
BRE] 1982070 * B W2 i 6 7 3.18£0.79°  0.21:0.04 "
3 7 1. 06+0. 26 .18+0.07 " ; .
: 0. 18+0. 07 3 7 0.98+0.26°"  0.18x0.04 "

XA R, © P<0.05, ™ P<0.01, ** P<0.001

Note: " P<0.05, ™ P<0.01, "™ P<0.001 vs control group

5 xF
Note: ** P<0.01, """ P<0.001 vs control group

RRZ AL, P<0.01, ™™ P<0.001
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Table 8 Effects of Psoralen from different extractions on organ coefficient in Male Rats

253 Mt/ (gHE2/kg)  n L liis i ' Jey B
pogilil — 7 0.304+0. 046 2.780+0.718 0.193+0. 037 0.620+0. 114 0.172+0. 058
H: 2 3 7 0.318+0. 024 4.239+0.380" 0.172+0. 022 0.764+0.080" 0.111+0.022"
TIZB R 6 7 0.322+0. 042 4.050+0. 185 ™" 0. 183+0. 028 0.746+0.072" 0.118+0. 036
3 7 0.327+0. 026 3.354+0.221 0.200+0. 033 0.719+0. 045 0.129+0. 024
FEBIER 6 7 0.313+0.011 2.870+0. 175 0.177+0.016 0. 688+0. 044 0.119+0. 027
3 7 0.315+0. 027 2.864+0.229 0.211+0.034 0.659+0. 100 0.167+0. 053
By 6 7 0.317+0. 050 4.695+0. 841 ** 0.175+0. 040 0.755+0.086*  0.123+0.017
3 7 0.327+0.019 4.190+0.393 ™ * 0.189+0.013 0.765+0.070" 0. 156+0. 076
F S X A e, * P<0.05, % P<0.01, *** P<0.001
Note: " P<0.05, ™ P<0.01, "™ P<0.001 vs control group
x99 AERREBRYHAASENEERRESRZEH I
Table 9 Effects of Psoralen from different extractions on organ coefficient in Female Rats
e M/ (gHE2/kg)  n L i T 51 Je i
POl — 7 0.366+0. 031 3.096+0. 119 0.234+0. 029 0.707+0. 037 0.207+0. 039
H: 2 3 7 0.385+0. 024 5.093+0.214 " 0.237+0. 021 0.822+0. 051 *** 0.192+0. 025
TEBER 6 7 0.348+0.010 4.268+0.254 " 0.211+0. 033 0.821+0. 146 0.155+0.017 ™
3 7 0.379+0.016 3.838+0.267 " 0.231+0. 023 0.815+0.070 ™" 0.170+0.015 "
F 2B MR 6 7 0.364+0. 026 2.987+0. 135 0.206+0. 028 0.717+0. 031 0.189+0. 046
3 7 0.410+0. 098 3.307+0. 182" 0.244+0. 064 0.745+0. 038 0.222+0. 066
B 2k 6 7 0.387+0. 046 4.935+0.376 " 0.243+0. 023 0.897+0.075 " 0. 181+0. 038
3 7 0.403+0. 033 3.869+0. 336" 0.239+0. 035 0.839+0. 068 ™~ 0.149+0.017 ™

"5 R4, * P<0.05, " P<0.01, "™ P<0. 001
Note: " P<0.05, " P<0.01, ™ P<0.001 vs control group
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Preliminary Study on Toxicity of Psoralen from Different Extractions in Rats

WANG Zhaoxin', YANG Li', LU Guoyan] , WANG Yuefei', ZHANG Yue'?, ZHOU Kun'”’

(1.Institute of Traditional Chinese Medicine, Tianjin University of Traditional Chinese Medicine , Tianjin 300193, China)
(2.Key Laboratory of Prescriptions, Ministry of Education, Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China)

Abstract. Objective To study the toxicity of oral administration of rats in different extractions of psoralen, and
provide a safe basis for its clinical application. Method One hundred and twelve SD rats were divided into 8
groups according to gender and body weight: control group, psoralen drug group, high and low dose group of
osmotic lower osmosis, high osmium osmium permeation, In the low-dose group, the high-and low-dose group of
psoralen osmosis drug slag (the dose of the crude drug group was 3 g/kg (raw dose) , and the high and low doses
of other drug-administered groups were 6 and 3 g/kg, respectively. (raw dose) ), 14 in each group. After 4 weeks
of continuous administration, after the end of the drug-administered period, the rats were fasted for 12 hours, and
blood was taken for blood biochemical indicators. The organ was weighed and the organ coefficient was calculated
and the MDA in the liver tissue was determined. Histopathological examination was performed. Result Compared
with the control group, the liver organ coefficient, ALP and MDA of the psoralen crude drug group were
significantly increased, the thymus organ coefficient and T-AOC were significantly decreased; the visceral osmosis
liquid lower layer extract group was characterized by liver organ coefficient, T-AOC and ALT were significantly
increased ; the liver organ coefficient and MDA of the high-dose group of psoralen and sputum slag were significantly
increased while the T-AOC value of female rats was significantly decreased, while the low-dose group of drug
residue did not have liver or kidney. The toxicity index was significant; there was no significant difference in the
upper layer of psoralen permeation. Conclusion The safety of the upper osmotic liquid of psoralen is better than
that of the lower osmotic liquid of psoralen. However, based on the result of the determination of active ingredients,
the lower layer of osmotic solution is more suitable for the drug site.

Key words: Psoralen; hepatotoxicity ; different extractions
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Table 1 Results of Morris water maze ( place navigation) test in KM mice

2531 1d 24d 3d 4d 54d
ER k| 89.64+17. 61 81.85+17.23 74.92£29.08 71.68+29. 42 64.84+35.07 ¢
al1EH 86.87+15.33 87.75+11.02 81.45+23.51 81.97+19.93 84.74x17. 82
KA 87.35£12. 96 82.09+20. 15 87.42+12. 66 72.99+26. 09 85.94x13. 83
il 90. 00+0. 00 83.48=17. 21 82.30<19. 34 83.79+19. 14 81.95+22. 11
{E: " P<0.05

Note: * P<0.05

2.3 ZFEKRRXRK
S SE RN 2 fros A AN RS H ARG R
R H br 5 R i vk i TE] 28 g0t 0 W M R

(P>0.05) . EZF5 4B/ BRAEZ G HARR BRI B
U e Dk iy ) B R B — s i, b Bk
WOy ZA54H (3.2) i RIAEAH (1.2) VR



531

B EE AN R BORL XS SPF % KM /)N R 2% 2 1042 18 1 19 82 ikl - 15

(1.2), 405 20 (1) i Uk i 8] 757 M. 22 #5 4
(17.09 s) BIAEL(11.22 s) E R4 (12.21 s)
YR (16.33 s) o 3k UL 76 22 7l BB 57 551 T
1) KM /N BT 3R A5 R 4F 19 25 (8] 2 2] g 42 fig g, HxT
25 ) 22 57 P M P B kv T 3 4

Bl ARBRENREMRTERER
Fig.1 Results of the place navigation test

in different bedding groups of mice

B2 KM/MREEHREZIHER
Fig.2 Results of the spatial probe test in KM mice
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Table 2 Effects of different beddings on body weight of KM mice
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Fig.3 The increased body weight percentage of

each group during the water maze test
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Effect of Different Bedding on Learning and Memory Ability of
Specific Pathogen-free KM Mice

HU Jianwu, LI Shumei, LIANG Junshi, YU Guangzhen, LI Liang, WU Huijuan, CHEN Yubao
( Beijing laboratory Animal Research Center, Beijing 100012, China)

Abstract: Objective To investigate the differences of bedding materials consisted of wheat straw, wood shavings,
corn and the paper on the body weight and the learning and memory ability of SPF KM mice. Method Twenty-four
KM mice were feeding with wheat straw, wood shavings, corn and the paper beddings for 8 weeks. The MORRIS
water maze behavior experiment was performed to determine the learning and memory skills and the body weight.
Result Comparing with animals used the shavings bedding,the weight of the KM mice in the wheat straw bedding
group was raised, significantly, P < 0.05; The MWM result showed: the weight gain of each group was not
significant. In the place navigation test, the wheat straw group was significantly lower than the other three groups
(P<0.05) on the 5th day; in the spatial probe test, KM mice used the wheat straw bedding spent more time in the
target quadrant than other groups. Conclusion Different bedding material has little effect on body weight of KM
mice in Morris water maze test, KM mice used the wheat straw bedding performed better than wood shavings and
corn bedding in learning and memory ability, and the wheat straw bedding can be safely used in KM mice breeding.

Key words:bedding; KM mice; Morris water maze (MWM) test; learning and memory
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Fig.1 Pathological changes of livers in mice

Note: A.Normal liver; B. Focal inflammatory cells infiltration of liver; C. Hepatocellular swelling;

D. Hepatic steatosis; A B .C is H.E. staining( x400) ; D is Oil Red-O staining, ( x1000)
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Fig.2 Pathological changes of lungs in mice( H.E.x100)

Note;: A.Normal lung; B. Suppurative pneumonia

B3 MREEFEER(HE.x100)
T AIER B IE B B
Fig.3 Pathological changes of kidneys in mice( H.E.x100)
Note ;: A.Normal kidney; B. Renal cast
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TE A IER KN B R Jay kbt 5 1 4 32 i
Fig.4 Pathological changes of intestinum crassum in mice( H.E.x400)

Note: A.Normal intestinum crassum; B. Focal inflammatory cells of intestinum crassum
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Fig.5 Pathological changes of livers in rats

Note : A.Normal liver; B. Focal inflammatory cells infiltration of liver; C. Hepatocellular swelling;

D. Hepatic steatosis; A B C is H.E. staining( x400) ; D is Oil Red-O staining( x1000)
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Fig.6 Pathological changes of hearts in rats( H.E.x400)

Note; A.Normal heart; B. Eosinophilic myocarditis
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Fig.7 Pathological changes of livers in guinea pigs
Note; A.Normal liver; B. Vacuolar degeneration; A B is H.E.
staining( x400) ; C is Oil Red-O staining, ( X1000)
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Fig.8 Pathological changes of lungs in guinea pigs( H.E.x400)

Note : A.Normal lung; B. Focal hyperplasia; C. Bronchopneumonia; D. Granulomatous pneumonia
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Fig.9 Pathological changes of intestinum crassum in guinea pigs( H.E.x400)

Note: A.Normal intestinum crassum; B. Some coccidia in intestinum crassum
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Fig.1 Morphological comparison of colonic goblet cells in rats under light microscope

Note: A, D and B, C were control rats and constipation model rats colon specimens, respectively. A, B and C were samples of

PAS/Alcian Blue stained, and D was HE stained specimen.A1 A2.The specimens fixed with Carnoys fixative. The drawing

shows red stained mucus particles fixed with Carnoys fixative.B1 B2.The specimens fixed with Carnoys fixative.

The drawing shows the color intensity of the goblet cells.C1,C2.The specimens fixed with formaldehyde fixative.

The drawing shows the color intensity of the goblet cells.D1 D2.The specimens fixed with formaldehyde fixative.

The drawing shows vacuolar goblet cells. The arrows show the goblet cells.
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Fig.2 Ultrastructure of colon epithelial and mucin layer by electron microscope

Note: A. The tissue of control. B. The tissue of constipation. The position of colon villous is marked with red star, and the bacteria

marked with the red arrows,the colon mucus layer marked with blue arrows
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Table 1 Comparison of the number and color intensity of normal and constipation models colon goblet cells (x+s)

Model
Goblet cell Control Model
Formalin Carnoy
Number/ ( N/mm?) 1 547+84. 00 1293+51.48" 1 244+87.52 1 346+51.24
Color Intensity/ % 99.76+ 2.66 120.30+ 1.53™" 100. 00+ 0. 82 107.20+ 2.05"

TE:SIEFALLE, " P<0.05, ™" P<0.001. 5 I & 5E gk FRAL LA, ™ P<0. 01

Note ; compared with the control group, * P<0. 05, " P<0. 001.Compared with the formaldehyde fixative fixed group, ™ P<0. 01

B3 EESEMEIKRLEIK ML LB (xss)
T+ B I I 5 D0 A AR A0 Y B X L 5 BRI 3 (L B B XS L. 5 IR L LA, T P<0.05, 7 P<0. 001.

Fig.3 Comparison of the characteristic of colon goblet cells of normal and model rats (x=s)

Note: A. Comparison of the number of goblet cells along colonic depth. B. Comparison of percent of color intensity in goblet cells.

Compared with the control group, ™ P<0. 05, ™ P<0.001.
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Fig.4 Comparison of the characteristic of colon goblet cells treated with different fixative (x=s)

Note: A. Comparison of the number of goblet cells. B. Comparison of the percent of color intensity in goblet cells.

Compared with the control group, ** P<0. 01.
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Comparative Investigation on the Colon Goblet Cell Staining

GAO Chenchen', XUE Xiaowei’, LIU Yuehong®, LI Lisheng®, XU Jingdong'
(1.Department of Physiology and Pathophysiology , Capital Medical University, Beijing 100069 , China) ( 2. Department of Pathology, Peking Union
Medical College Hospital, Beijing 100005, China) (3. Xuanwu Hospital, Capital Medical University, Beijing 100054, China)
(4. Capital Experimental Center for Basic Medical Teaching , School of Basic Medical Sciences, Capital Medical University, Beijing 100069 , China )

Abstract . Objective In order to compare the difference between Carnoys and formaldehyde fixation solution on
goblet cell in rat colon, we stained the colon specimens. Method The rat colon specimens of normal and
constipation model rats were fixed with Carnoys or 4% formaldehyde fixative to prepare paraffin sections
respectively. By means of staining with HE or PAS/Alcian Blue individually according to its protocol and counting
the number and color intensity of goblet cells, we compare the difference between the two fixatives fixed specimens.
Result The results indicate that the number of goblet cells fixed with Carnoys and the formaldehyde fixative group
has no significantly different ( P>0.05, n=10) , while the color intensity of the goblet cell stained with PAS/Alcian
Blue was notable enhancement compared with the formaldehyde fixative group (P<0.01, n=10). But the color
intensity of other cells in rat colon has no significantly different ( P>0.05, n=10). Conclusion These results
confirmed that the treatment with Carnoys fixative was superior to formaldehyde fixative in the morphological
observation of goblet cells. In the preparation of different experiments and specimens, we should choose the fixative
solution depend on the characteristics of the experimental study object.

Key words: Carnoys fixative ; formaldehyde fixative; goblet cell; constipation model
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(b5 24 1)
The Pathological Examination of Laboratory Rodents of Beijing in May 2018

NI Jiamin, LI Miaoxuan, ZHANG Xixi, LAI Mengyu, WU Xiaoqian,
YANG Dongming, SONG Yinjuan, LIAO Yi, YAO Jiao, DONG Haodi, ZHANG Kai,

YANG Lifeng, ZHAO Deming, ZHOU Xiangmei
(College of Veterinary Medicine, China Agricultural University , Beijing 100193, China)

Abstract. Objective To conduct pathological examination on 400 rodent laboratory animals submitted in May
2018, and make reasonable suggestions for the management of laboratory animals based on the test result. Method

We collected hearts, livers, kidneys, lungs, spleens and intestinal tracts of 400 laboratory rats. Then we made
these organs into paraffin sections or frozen sections. After HE staining, PAS staining or oil red O staining, these
sections were placed under optical microscope to collect digital images and record the result. Result A few cases
of rats, mice and guinea pigs showed hepatocellular swelling, focal inflammatory cell infiltration in lungs and
hearts, and coccidia infected in intestinum crassum; no visible pathological changes in golden hamsters and
hamsters. Conclusion The laboratory animals in this pathological examination are basically in a healthy state. A
few animals need to be strengthened and improved the feeding and management conditions to ensure the laboratory
animals meet the standards.

Key words: laboratory animals; pathological examination; pathological changes
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FlRE i 147 35 85 B KT 1107 CFU/mLL, 37 C B A o i )R 40 T 20 d 75 &
e IR Sy

RN, ER O g =
X ESR, 2FELA 18404
SRR 88% . LA ARUHE J1 50 UE A 5L 50 B 4 I I

TH 40 B L XS T H B — BT R BE T R RS S S e A A — SR B S SRR AT AR DU RE T
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Table 1 Region of participating laboratories
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Table 2 Identification result of three tested strains

J— R HUREAT PR I AT PN 7R
ATCC 19395 ATCC 27883 CMCC 44110
Identification item
B.bronchiseptica P.aerogenes E. coli
DHL A & + + +
AL S I35 10 W — —
i w - +
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Note: A: acid (yellow); K. alkaline (red); W: weak reaction
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Table 3 The homogeneity verification results

of three kinds of samples
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3 8. 10x10’ 6.30%10’ 1.04x10°

4 1.37x10% 5.10%x10’ 1. 44x10%

5 1.10x10* 1.27x10% 2.46x10°

6 9.59x107 1.80x10* 1.72x108

7 2.98x10° 7.60x107 2.84x10"

8 1.30x10° 4.90%10’ 2.65%10°
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Results and Analysis of Proficiency Testing of Detection of Bordetella

bronchiseptica in Laboratory Animals

XING Jin, FENG Yufang, WANG Hong, YUE Bingfei
( National Institutes for Food and Drug Control, Department of Laboratory Animal Quality Testing, Beijing 102629, China)

Abstract; Objective To carry out 2017 proficiency testing ( PT) activities, and evaluate the detection capability
of the domestic quality testing institute of laboratory animals for Bordetella bronchiseptica. Method  As the
proficiency testing provider(PTP) , National Institutes for Food and Drug Control ( NIFDC) made animal respiratory
tract samples with B.bronchiseptica, Pasteurella aerogenes and Escherichia colias confusing bacteria samples which
were provided to the participating laboratories. The laboratories must be feed back result and reports within the
prescribed time limit. Result The average amount of bacteria prepared in the three kinds of samples were more
than 1x10°CFU / mL, and the 37 °C acceleration stability was greater than 20 d.The prepared samples met the PT
requirements. A total of 25 laboratories of 18 provinces participated in this PT that returned the result and report on
time. Three laboratories result were not satisfactory. The overall satisfaction rate was 88%. Conclusion This PT
laid the foundation for the further development of laboratory animal respiratory bacteria. Most of the participating
laboratories had consistent and reliable detection capability to B.bronchiseptica.

Key words: laboratory animal; Bordetella bronchisepiica ; proficiency testing; CNAS
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AN EZARSEEITORREREAFERXTLE
AN RIEFRXEE COL6A3FN1 B SNP i s 467 °

A o# LEH Kae

B ¥4

I#e IXE IRT

(REERRELR YL, RiE 116044)

WE: BN RWNGAHEZRE5SEIFEERILHE A DNA h 5H5CT K E A R % VA KL COL6A3 JEH FN1 Jt
KAy 3 4~ SNP £ i, BIA R AL 2 R 5 & B I WK RWEFREABWSEZ2KITE., Ak 2ET
BEANEEZE R FLHBETREARNNAREZ R 8 R &EIFHHER S B, MESEH R KEH LR
HAEFR AW NERMAA R 2 R 23 B & BT MR 7 JAEN w4, # kR i, 2 Bl 40 i i 5 52
DNA FEAS 3R 1 PCR/M % 75 ¥ %F COL6A3 JEL A iy 2 4> SNP {37 &5 (CFA25 : 51031100,51040259) Fi1 FN1 LK Ay 1
A~ SNP i i (CFA37 = 25095511 ) A7 K AU A5 I, FF 42 31 43 A SNP L sl (W BN B 56 A B A R B KRB
Z5ER COL6A3(CFA25 : 51031100,51040259) F1 FN1( CFA37 : 25095511)SNP {ii i H A 5 R LT KB A
B WA (P>0.05), 4538 COL6A3(CFA25 : 51031100,51040259) F1 FN1( CFA37 : 25095511) SNP {i 4
AR BT B2 R 54 BT MR R#EOCT R E A RIS B AZ 12 Wi g b o

KRR MW EEAR HMALEZ R ;4 EFBIHER;COL6A3;FNI

FESZES: R394.8 XHERFRIZAD : A
DOI:10.3969/.issn.1006-6179.2019.03.007

R FXFH & EFA K (Canine Hip Dysplasia,
CHD ) 52—l 32 22 Bk P A 4% 04 Je Rk g% i, 2
VSN E TSN PNR I ETR TETE FNE S AT PN
o A CHD By R IA G 8 460 < T A7 8 I
M, CHD S RESE 5 25 W3R 97 2% &L, I R F R 2
ME—A7 R IR T AR L HK I A BE T Y R R
B, PR E ST AR A X% CHD K Y i
TEIC A E B, AR I A AR R, A AT A R A A
SR Hoh R I AL A 3 N2 W A 5k K R
A CHD i) 9 587 R, 2 A7 R0 5 i B CHD R Y
PART ¥

BT RE AR A, ATy A
PP A S A ot (B 5 B0 LI O 9E)
FIER A R B A, Bl X A o AR B 2R A
JiI77 . COLOA3 3£ 55 FNT 2E [ 51 2 5 T HLIA

I 75 B 3 :2018-05-25
TEETA:ERARBE A (No:31272392)

X EHS: 1006-6179(2019)03-0035-05

IR = TG A 1| S S 1
COL6A3 JE A ) 2 4~ SNP fi &5 ( CFA25.:51031100,
51040259) 11 FN1 £ H 5 1 4~ SNP {v & ( CFA37;
25095511) 5 CHD & HH"7  (A X Wi~ 5 W
() SNP o7 55 HE 75 B A A A B X A B AR M
SEHME AL F 2 Wi iR b , A T E — 25 1) S 56 56 IE

BN NI Bl 7 ) S (1P s = TN 3 E i
T I ) 79 A A R L v K A R
R 7T R A, T CHD 2R R H i B
K, WmiBRA CHD Eo il [a] (1) R X S 5 K
PRSI IR FE RS EEARLAEEE
. ARSCHE X5 CHD 4 54 i COL6A3 Al
FN1 FEH L/ 3 /4 SNP 47 5 1 Z S EEIT AT, 55
HEH BB B CHD (9 52 Pk st L 12 Wi de b, LA
T E R MR T A R e T

EEB A (1992—) Lo, WL BE5E 5 (1)« 43 T35t 1% % . E-mail : 429027993 @ qq.com
BISEE EiT(1964—) B 282, W58 )5 19 - sh )47 49 2% . E-mail : wangjingyus@ 163.com
FZE(1970—) , 5, 842, WF 58 7 1) : 43 T 18 4% % . E-mail : wangaiguotl@ hotmail.com
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1 #MHERIE

L1 s

L1.1 SEmshy Bk E AR (XL ZH)
MPiAE i Z R 8 H BT EIAE R S H s iy fr i
MEZR23H GEBIFPHERTH, R H)H
EEVEE N SFENS, KRR 7 D)YyhhESE
KR B I 4R A

L1.2 F20H 52 . EDTA-K2 4R MM, W
FILIRF S BEIT 25 WA R 2 7] ; Blood Extraction Kit
A& T T Y CRIE) A ARARA T
AL AR A 45 2 X B AL (AVChoice 400, f{ /R 22
Al ) ,PCR X (3£ [ Thermo A w]) 3 L IKAL (b 50T &

W EARA R AT ; Gel DocTM EZ Ji A& X ( Bio
RAD /A7) 4%,

1.2 7k

L2.1 g2 W R s ¥ XOHLx R ry 8k
THATARFAS W, WG L F A RAY 0 7 B R
H Norberg £k Bf &, 77 i5 N 7E — sk bR #E 1) OFA
( Orthopedic Foundation for Animal) -+ I+, 7£ P JI%
Bk O E— L, H b BCE Sk O 1) I 2
TEH L, X PIZ Ay Norberg ffi, Norberg ffi (78
il — e 50° ~ 120° 2Z [0], K F 45 F 105° ok E
R R (BT 1A FirzR ), B Sk BEA BT H Norberg £
/NTEET 900 (& 1B s ) s A Sk o8 4 it
(& 1C FroR ) #hE N HE CHD,

B1 R#EXT XEREKE
AR B CHEBMCWEEARKR
Fig.1 X ray image of the dog hip joint

Note:A; normal;B .C; CHD

1.2.2 LR DNA A9 4 5B DR i i Al i Bk R i
3~5 mL, ¥ T & EDTA $THEE A M) Ha5 ki E ., ok
FH Blood Extraction Kit 57 & #:& B 1M 40 s A i 35 A
41 DNA, HARERAE AL PR 4% 12050 & i W] 43 1647 o
1.2.3  519dit s SCik v 2 ey 5 R #EC T &
B AR A XK COL6A3 Fil FN1 JE[A 9 3 4> SNP {if
! 7F NCBI ¥t 4% % ( https ://www.ncbi.nlm. nih.
gOV/)J:JiF T R I, LA SNP A g5k ol i
B DNA F %1, i F Primer 3. 0 %4 (http : //primer3.
ut.ee/) PEATTIWBCIE, IF X it B 1 4T PCR 5
WEFN AP AL . Y SNP £z 515 B X 51 9% 51

LR 1,
%& 1 COL6A3 #1 FN1 K [A SNP {ir &5 &Y
EYMZEEBRSIYET
Table 1 The bioinformation and primer sequences
of SNPs of COL6A3 and FN1 genes

CFA  Gene SNP location Primer Sequences (5’ -3")

Forward : tettgtacttacgggtecace
25 COL6A3 A>G 51031100
Reverse ; gctctatcaaaggaacgggg

Forward ; cgteccttgegatggtaaat
25 COL6A3 A>G 51040259
Reverse : tatcttcaagaggeccetgg

Forward : tececttatglagtaccetgtea
37 FN1 T>A 25095511
Reverse : cccctatctgecctttetca
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1.2.4

PR 2) .

2 COLG6A3 % FN1 EFE# SNP {2 89 Ul FF 1 i)
;A B .C %9 COL6A3CFA25 : 51040259 SNP {3 45 |-y A/A A,
A/G 1 ,G/G AI;D E .F & COL6A3CFA25 : 51031100 SNP
LA 1 A/A 9 A/G R, G/G ;G H 12l FN1 CFA37:
25095511 SNP {vi 25 b A/A RS A/T B, T/T K,

Fig.2 SNP loci of COL6A3 and FN1
analyzed by DNA sequencing
Note: A, B, C. COL6A3 CFA25 : 51040259 SNP loci;

D, E, F: COL6A3 CFA25:51031100SNP loci;

G, H, I. FNICFA37 : 25095511 SNP loci

1.3 SFitAE

K F SPSS19. 0 Giit2g ik, 1 F X K 1 4 3
K SNP A7 sl 2 28 Pk 5O K B A R 47 Kk
JE 43 #1, P<0. 05 g @340 G,

2 HE

2.1 COL6A3 ERE#) CFA25:51040259 SNP {i i
MESttERlN R

DA 13 T KB AR KRG 30 HAERER it
FEXt 4, % COL6A3 JE[H ) CFA25 : 51040259 £ 1
AT PCR M FGETH# 0 A A R AN 3R 2 BioR - A/
A A/G.G/G RUFE R ML T & A KR H B
o He B B 5 22 5 (P>0.05) .

I f SNP i 55437 : DNA B A2 PCR ¥~
MG, BT FAEY (RE) £ AR A B2 &7 2470
B o 38 3 % K A 43 B, BN SNP 7 S £ 7S

% 2 COL6A3 EEH CFA25:51040259
SNP fi 2 B 4 U & 53 #7
Table 2 The detection and analysis of
COL6A3 CFA25 : 51040259 SNP loci

COL6A3  f#HER  MRWEAAARK X fH P{E
A/A 6(20%) 5(38.46%) 1. 62 0.20
A/G 18(60%) 5(38.46%) 1.69 0.19
G/G 6(20%) 3(23.08%) 0. 05 0.82
Bt 30 13

2.2 R FHH % Kt COL6A3 E E ) CFA25.
51040259 SNP {if & By #& i & 5> 47

P8 HEE R WEBARMBIMALZRE 23 1
R Hi AT P2 R WF5EXT 4, % COLOA3 3[4 1y
CFA25:51040259 {if 55 #47 PCR I JF A1 48 1f 2% 43
M, 85 a3 3 Fim :A/A (A/G G/ G BITE il B 7 A
P 22 R KB A R A AL 2 R e o L4
Yl 3 22 5% (P>0.05) . {H A/A BUPT (5 L] 5
M A 2RI EHE(P=0.07),

x3 hfHRgATH COL6A3 EE K CFA25:

51040259 SNP i &5 i 4 il & 4 #7

Table 3 The detection and analysis of COL6A3 CFA25:
51040259 SNP loci in the Labrador retriever

COL6A3 flER/H #MXWEAARKR/ A Xl P{H

A/A 4(17.39%) 4(50%) 3.30 0.07
A/G 14(60.87%) 4(50%) 0.29 0.59
G/G 5(21.74%) 0(0%) 2.07 0. 15
it 23 8

2.3 &£ EF EKRH COL6A3 £ F A CFA2S:
51040259 SNP i & B #6  & 43 #ff

LS ARG A BEARMEBIIHERE 7T H
e Y 42 B 5 RS RO BF 58 X R, % COL6A3 Sk A
) CFA25 ;51040259 fii & 4T PCR I il 55 1 2%
IRBT ARG 4 FR cA/A A/G L G/G BITE AR Y
BT R RABC Y AT ARKETE I BHERF
Fie oy L 3 A R 3% 22 5% (P>0.05) o B G/G HifE
BT REARKETE T BSERBA & AN
fE%E (P=0.1),
x4 E£EFMOIBE AT COL6A3 EF R CFA25:51040259

SNP i = B 46 Ml B2 53 47
Table 4 The detection and analysis of COL6A3 CFA25.
51040259 SNP loci in the Golden retriever

COL6A3 fiR/H BXPTRERARR/H X {4 Pd

A/A 2(28.57%) 1(20%) 0.11 0.74
A/G 4(57.14%) 1(20%) 1. 66 0. 20
G/G  1(14.29%) 3(60% ) 2.74 0.10

Bt 7 5
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2.4 COL6A3 EF#y CFA25:51031100 SNP fif &
B & 2 M40 i K 43

P14 HECTT R EARRK G HESH R KE
BRIy 21 FA R R A58 x5 48, %) COL6A3 K&
K CFA25.51031100 47 &5 34T PCR N FF F1 4531
AT AR R S5 B A/A (A/G G/G RUTE il B
KA LEARR PTG B AH 8% %7
(P>0.05),

%= 5 COL6A3 EEH CFA25:51031100
SNP i 2 B 4 U & 43 #7
Table 5 The detection and analysis of COL6A3 CFA2S5.
51031100 SNP loci

COL6A3 fER/H MXPWEFARK/ A X {4 P i

A/A 14(66.67%) 9(64.29%) 0.02 0.88
A/G 3(14.29%) 4(28.57%) 1.07 0.30
G/G 4(19.05%) 1(7.14%) 0.97 0.32
it 21 14

2.5 FN1 EFER CFA37:25095511 SNP i s I &
SRR 2

PL12 HECT AT ARRKYE 30 HAgRe R o
FENF 4, % N1 2 9 CFA37.25095511 {7 5 47
PCR M e A GE it 27 3 B, 25 R Nk 6 v s . A/A
T/A T/T BUAE A FE R A G 2 B A R R P T
LB A 2 22 7 (P>0.05)

% 6 FN1 EREH CFA37:25095511
SNP i =% B 46 i B2 53 47
Table 6 The detection and analysis of FN1
CFA37.25095511 SNP loci

FNI1 R/ BMXWEAFEARRK/A ¥ P

A/A 6(20%) 4(33.33%) 0.84  0.36
T/A  17(56.67%)  6(50%) 0.15  0.70
T/T 7(23.33%)  5(41.67%) 1.41  0.24
it 30 12

3 it

CHD J&—Fh 32 Z L R 92 PRI B 2 0F M2 A
Qe (0 R DX IR SR £ o 05 0, L 38t 1 O 5 A B
. HRTATZERWI, ATREA 2 Bl /4K R & CHD
(1 A A, — e A i B8 G 3 J) [ O R b A 2R I, —
JEPEHIMEE T A R A2 BN R G, 80P B o
SRR R o P T R LA A kA
I BRI EY, COL6A3 5 FNI K [ 1y 54

SRR

COLOA3 FLPH 4 i e A 1 VI P i1y o3 &%, 4N
KA AN R BOR A VI BB i 5
F S 3R AN 3R £ 4 1 R4y, 5 R A Bt
YIAH 561 A B S8 4R LSNP {7 45 ( CFA25 ¢
51040259) (1) A/ A BUFEIE & MO & B A B 1L
fi i 22 R L) A 4 B e 22 L kAT e
ek R, COL6A3 FL A Y SNP fif f5 CFA25 :
51040259 &% CFA25:51031100 [ = Fh 3L A (A/A |
A/G G/G) FEARRER AT K E AR KA & 1
BIERA R E R (R 2,K5) B TARUIHXS
AR EZ RS 4 BT B R, IEH A e fE
TE B AN [R] i A R 22 8] 1Y 3 A% 2 5, FRATT 3L 43 ) 63X
PR R 0 e 45 B AT T SR oy Hr . S5 SRR fr
fitiZ R 54T HfER P& CHD R COL6A3
P SNP 37 £ ( CFA25 :51040259 ) (14 3 B 70 4 1 A
W, hifihi 2 R T A/A B T4 6 5 WA R
mFG/GR A ERFEER(FKRI, F4), BRAE
TIF 52 (A A 8 A X 55 /0 H Al 78 43 0 B COL6A3 3k
ffj SNP fii /5 CFA25 : 51040259 J¢ CFA25 :
51031100 AN GEEN CHD 52 HIME B2 Wi dE br o

FNT 3 5 5 5CH 4 M 4 36 53 1) 4 23 DA SR B 3
FRALU D REB VIMI S . A i R W FNT 3%/
1) SNP fii s CFA37 : 25095511 5 Rl R (7 4k
SER B CHD % 3 4 67 AR BF 58 45 R %
B, FNT 3[R 193 SNP 37 i 32 PR 760 7 fekt B R A48 0%
TEEARRPWLAIEAREER(E6),IJFH
FERLATHL 2 R 5 4 B S WU R R B 8 04 37 43 B
WAFETE % 25 5, Ui % SNP f g ANBEYE N CHD
S (2 Wi 4 b o

AR5 AT K 22 5 0 SR R 2 A5 LA R L
RS —  CHD (0% J5 PR R 8t 4% 1R 2 1 oA B, 56
AN CHD & 2B i BRI R i ANV 2, S 806
iy st 1 5 PR 5 L 52 R CHD 7= A4 38 75 T £ 1
SCHG ¥ E; 55 ., CHD {5 7] T £ 3% [H 3 1% 8 %,
COL6A3 F1 FN1 JEH W] G5 CHD Ff A3 I, {H ]
Ae A5 CHD W & #H G BRI, 52X 3 4>
SNP {3 25 JF AN BE AR & COL6A3 J¢ FN1 3 [H ) 5%
VERL 88 = R IRBF S8 X B I FEAR B/, A RE K
FEA AT HE— 2L BIE

25 b B 3, COL6A3 H1 FN1 J& A iy CFA25 :
51031100,51040259 1 CFA37 :25095511 SNP i fi
YARIENRARNZR S EETF B RBELTET
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SNPs Detection for Canine Hip Dysplasia ( CHD) Related Genes COL6A3 and FN1 in

Labrador Retrievers and Golden Retrievers

BAI Jing, MA Xuena, CHEN Shuting, ZHOU Zijuan, WANG Fujin, WANG Aiguo, WANG Jingyu
(Laboratory Animal Center, Dalian Medical University, Dalian 116044, China)

Abstract; Objective To provide possible genetic markers for Labrador Retrievers and Golden Retrievers, 3 SNPs
in canine hip dysplasia (CHD) related genes COL6A3 and FN1 were detected. Method Eight typical CHD in
Labrador Retrievers and 5 typical CHD in Golden Retrievers confirmed by imaging diagnosis were collected from
everywhere of China, 23 normal Labrador Retrievers and 7 normal Golden Retrievers were provided by China Guide
Dog Training Centre. The vein blood was sampled and the genomic DNA was isolated from white blood cells. The
PCR/sequencing method was used to analyze the variants of 2 SNPs in COL6A3 (CFA25; 51031100, 51040259) ,
and 1 SNPs in FN1 (CFA37: 25095511). In addition, the association between the SNP variants and CHD was
analyzed by Chi-square Test. Result The SNPs variants of COL6A3 (CFA25; 51031100, 51040259), and FNI
(CFA37. 25095511) were not significantly associated with CHD ( P>0.05). Conclusion The SNPs of COL6A3
(CFA25 : 51031100, 51040259) and FN1 (CFA37; 25095511) cannot be used as a practical genetic detection
index for CHD diagnostics in Labrador Retrievers and Golden Retrievers.

Key words;CHD; Labrador Retrievers; Golden Retrievers; COL6A3; FN1
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(LK BRLRF SR ah ettt K 116044) (2. K BERLR 75 I R B8, K3 116044)
(3. HE B B2 R 2 B U 2527 U, K 116044)
HE BN HRESEHRABKRZEGIERFENZES, oW ESEE2E R R, A% IdE 16 RS HRA 10

S KR 0 4 i 2 A 2 422 B ARl AN ) 40 S B A B &2 M 5 E R (GD-ML) FIVE Ik R (ED-ML) (HL A5 $ir £ M
P45 H R (GD-FL) FI{gIK K (ED-FL) (4 BMEME S H K (GD-MG) FI{ig ik K (ED-MG) , AP HEEHLAHIR 9 RS H
KA 4 HEIRR AT EHRA(GD) MR KA (ED) b5 4 AU xF . 32 B A A< & DNA, Jf fif PCR-DGGE
BOARARAT W 18 TR A 3, B AR O AR P RN GE Tt 24 7 SR 0 I BN AT 22 e e B8R REDTE R R, 6D
1 ED,GD-ML Al ED-ML,GD-FL [ED-FL fl GD-MG ¥ & 34— 2, EHSFHERMBRKRZ B ERBFAEER
o TE TR RE 22 R R T RN ) A 4 R B, A T IO 4 R () 2 A R T R AR RN 1 o) R B e 22
S ARER TG o BERERA T R BR: 5 ED ML, GD Megamonas funiformis YIT 11815 T4 #
W4, 5 ED-ML #H I, GD-ML Succinatimonas hippei YIT 12066, Lactobacillus vaginalis DSM 5837 Lactobacillus
acidophilus NCFM | Faecalibacterium prausnitzii A2-165 Ak £, Collinsella aerofaciens ATCC 25986 Fll Prevotella copri
DSM 18205 B ¥k /> ; 5 ED-FL #f It , GD-FL Ruminococcus gnavus AGR2154  Fusobacterium russii ATCC 25533 & #R I,
/b3 5 ED-MG A1t ,GD-MG Tropheryma whipplei str. Twist WERIE £ . 8518 AW LIS H K IK R W 18 1H 7
APTEZE 57, R ok X 22 5 T A 9 10— 2B T 90 T e B T B 2 1 R i L i 3

KR FHR HIEER ;PCR-DCCE # AR
FESHES: S852.6 X ERFRIRAG: A
DOI:10.3969/j.issn.1006-6179.2019.03.008

NEHS: 1006-6179(2019) 03-0040-08

FHREMMMEA LHTHTAER, RES  “GUESASET, T 2 R L sh e 1T

BRI SR E MRS RS FEREI WA AT . AR SE i PCR-DGGE
I ARAR A A% [ B R BRI #R
T I 4 o) R T ORI 4y S 2 SR L B
W MR =B B, Herp A SR AR YR T H R
f LS R 0 B B O e 1 Ry 2R B W AT
Ay AR T R (9 4 Ay B A B i R AT A
IR, BEIFAG J7 3k BAT — 5 19 0 R BRAA R AR
BT AR % L VEA K B B R B R O
HAFEEE L. w2 ZWIl s EzEn
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A — 4 E RN IR 3 B R R 22 S AT <41 -

HABEER T EH R 16 HAEIKK 10 5, 31¥% H
hESE R RES IR, A SE RS HE
FH KRR I By I M AT S 2E 0 O L A A (R
HAR) EZhr i (GB/T 36186—2018) , it A Ik K
M5 ¥R , AR ECTE R B Rk
1.1.2  EZEH] : DNA #2150 E.Z.N.A.© Stool DNA
kit 4 T35 [E Omega 2\ 7] ; PCR {& & :2xEasytaq PCR
SuperMix( +dye) . 5|4 338F Fl S18R %514 T AW
AR (Ki%E) AR DGGE & &« JR & N 1 ik
Jie (N, N-I7 P S0P s Bt g | ik R i L D TP R 2
TR 2SR I e 4 X Ok L Ay BT 4k

113 Segesr 2 AL G 70 3 H R (GD,9 H)
FVEIKR (ED,4 H) 4 hPd, IIF A2 E R
TR IR R 22 B8 R B oy b R 1) a0k — 2B 43 kg i A Pt 2
HEPE S H R (GD-ML,7 ) FlH7 A H 22 b2 1 IR R
(ED-ML, 6 H), $ififi £ Mt 5 H R (GD-FL, 6
RO M A b 2 MEvET IR R (ED-FL,2 H) | 4 B i
HFH K (GD-MG,3 H) Fl4 B MM Ik K (ED-
MG,2 H) . SH RMMEIKK Z 8 #17%F b5 8, 41
[F] it A M 1) 1 SRR IR K 22 () 2R AT X LG A3
Br, 353k 4 AR B PAT R ECXT .

1.2 7%

1.2.1 FEAUCAE RN DNA $5 B . Y 4 26 8 PR A /i —
MAWN,SHRAEIRR 5w, R E
FHRRES I AL HE . 3 W8 & 2R B 3
i 5~10 g, AL S5 I AZE{E DNA 47157, 80 C &
fFo A& ZH R FEMEFEA 4T DNA $2 50, DNA $2 5t
I E.Z.N.A.© Stool DNA kit i 5] & Ui B B
#AT o

1.2.2 PCR ¥ 3§ : PCR 9" ¥ JIjy 18 16 ¥ 2 #E 1 22 4k
K 16S rDNA JE[H V3 X Ry 5 P 77 510 4 Ay 38 s
17 PCR-DGGE 4347 519750« #5149 (338F)
MWL (S18R) o R AR R BARF N 50 wL: N
4 25 pL 2 xEasytaq PCR SuperMix ( +dye ), 1 pL
518R (10 pmol/uL), 1 wL 338F (10 pmol/pL),
3 wL DNA #i4% ,20 pL dddH,0, S &4 :93 C
Wi, 93 C A 5 min, 93 °C 30 s.54.5 C 30 s,
72 °C 30 s ¥47 30 IRAGEHF,72 CHEAf 5 min,4°C 10
min, S N 58 B J5 8 i 1% B¢ R BE BE S A VK A
PCR =¥ /7 T -20 C & H,

1.2.3 7S PRAp B BE LUK (DGGE) « (1) BT - i 1
8% 5 TN v Bk i B K, 25% ~ 55% V- 47 A8 PE B E
25% 7% P 5 BE BE RS F 0. 4 mL 50xTAE buffer,2 mL

LB F WM, 4 mL 40% N I& BERE, 2.1 ¢ IRE,
11.5 mL ddH, O il 5% ; 55% 2% P B B i 0. 4 mL
50xTAE buffer,4. 4 mL =5 7 H ftiE,4 mL 40% 17
WETERE 4. 62 ¢ JRZE ,6.55 mL ddH,0 H. (2) 3
JBE < T JE I3 0 1) 25 9 A1 A6 JEE JE L 5590 o A B JiE v
FA 80 pL it AR 2 IR G 14T, PRl im A 18 pL
VO e 2 e R A f IR R T AT A
He AT M BB 8 b S IR BE T . (3) FURE: T
HEW A S, (4) iIK: T 60 CfEHR KT,
200 VAL T, 3k 10 min, 150 V HL R T, H ik 2
4hy (5)Ges IR EEGL A 8 min, J5 85 /KB UE
(6) B JE BUAR 53 B - B e AR, image lab B
HEAT BT AR AL B, T $E AT 4y B, YIS IS AT [l 4l
b, PR 2 K 3% FE 4 AR W R B BR 2w w, R
NCBI HC 45 J2E X6 I e 248 S 647 X6 e 43 #
1.3 FZitA*

¥ H Quantity One # 4% DGGE T #f &% i 17
AL RS o iy B 2 W R 8 TE I 51 B o v ok
] GraphPad.Prism.v5. 0. 73 87 # A4 # 47 58 1 2% 50
G3MT e THE BRI R AR M 25 (x2s) ROR A 1L
R B XS ¢ K 90 M7 2553 HT, P<0. 05 R 22 7 H
AH it L,

2 HXR

2.1 SE5A(GD)fEAR(ED)FEREHER

GD F1 ED 2% i #f PCR-DGGE & tn& 1-1
IR Tl — K 38 A 7] 257 AR R AN R (4 i 18 R, 454
TR PBEARILT B 8 TR RE A A RE 8 o AR UM R
GEAANE 1-2 Fros, 1 ~4 JkE AR B, I3 —
2,5~ 13 KE AL BCE, H o — 25, KR W] GD I
ED iR BEAEZE R, HEWHZHEE. 8 E
M ST a5 SRR 1 iR, GD 5 ED iy Z H 4
TR, F R A8 BOR ¥ 5] B 4R B4 ol 2.786 =
0. 189 FI1 2. 641 0. 445 17.800+2. 859 1 16. 500 +
6.021.0.9720+0. 0114 #1 0.9738+0. 0044, H 5 ED
I, GD ZREMEFE 0 (1=0.7579, P=0.4644) F
R R (£ =0.4770, P =0.6427) F134 5] 55 45 5
(1=0.2868, P=0.7796) 2 # ¥ LAt E X, N
1 7R, GD rh2z e 25ty 1 i AR 3% 00 181 R A X 25
T ED, &AM P A5 R (R 2) BoR iz bk HR
Megamonas funiformis YIT 11815, |2 5 ED #H .,
GD Megamonas funiformis YIT 11815 F#ki £ ,



<42 - LR B YR 36 &

B 1 GD # ED §7i8 83 DGGE i 4 f MR MU R £ 5 47
TE < ) — VG AN 7] 217 A2 AN [R] 19 i T8 8 A, 20l o B R B T o T £ AL o 5 e, 20 € 8 Sk O 2 S P M O A%
Fig.1 DGGE analysis and similarity cluster analysis of gut microbiota between GD and ED

Note; Different bands in the same lane represent different gut microbiota, the gray scale of the bands reflects the relative

content of the gut microbiota, and the red arrow represents the differential sequencing band

1 BEAHSHEE . FEEMHAESN (rzs)

Table 1 Analysis of diversity index, richness index and evenness index of gut microbiota(x=s)

451 A KL ZREPERER F R 5] B R AL
Groups Number of samples Diversity index Richness index Evenness index
ED 4 2.641+0. 445 16.500+6. 021 0.9738+0. 0044
GD 9 2.786+0. 189 17.800+2. 859 0.9720+0.0114
o 5 t=0.7579 t=0.4770 1=0.2868
Student’ s ¢ test P=0.4644 P=0.6427 P=0.7796
ED-ML 3.277+0. 116 29.143+3.270 0.9737+0. 0016
GD-ML 3.309+0. 186 30.333+6.074 0.9756+0. 0027
t K56 t=0.3553 1=0.4124 t=1.4540
Student’ s ¢ test P=0.7291 P=0.6880 P=0.1738
ED-FL 2 2.883+0. 145 19. 500+2. 500 0.9731+0. 0068
GD-FL 6 2.786+0.230 18.000+4. 320 0.9735+0. 0064
¢ K06 t=0.4870 t=0.4033 t=0.0720
Student’ s ¢ test P=0.6435 P=0.7007 P=0.9449
ED-MG 2 2.283+0.592 12.500+6. 500 0.9603+0. 0161
GD-MG 3 2.637+0. 094 15.700+1. 886 0.9617+0.0125
o R 5 t=0.7881 t=0.6159 1=0.0859
Student’ s ¢ test P=0.4882 P=0.5815 P=0.9370

2.2 HERMEMEMNNSEANEAKRNGERS
=R

2.2.1 A fi 2 MEPE S H K (GD-ML) Fl i ik K
(ED-ML) jiz 8 1 # 22 5% 70 7 : GD-ML FI ED-ML 2%
fERHE PCR-DGGE 3% 401 2-1 s AR R
For A RN 2-2 Fron, 1A 10 PKGE A LR 42
o, LR 12 JiGHE R B, 2 Bk )9 O — 2 52-6
VRIEARLE B e, H O — 2857 ~ 9 (13 ikl A DL 45

=, 0 —25 , W] GD-ML 1 ED-ML Ji7; i 14 #f 77 1¢
25 W R ZFEE T B A B o A 4

W 1 fron,GD-ML 5 ED-ML g Z ke tEd8 8. £ 5
B +8 BURN Y4 &) BEF8 5045 )R 3. 309+0. 186 1 3. 277+
0.116.30.333 £6.074 F1 29. 143 +3.270,0.9756 +
0. 0027 H1 0.9737+0.0016, H 5 ED-ML #H It , GD-
ML Z M35 % (1 =0.3553, P=0.7291) . F & E+5
B(t=0.4124, P=10.6880) FI ¥y 5] FF5 % (1 =
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HEEL 45 £ 5 R KR I M0 2 SRR 5 <43 -

1.4540, P=0.1738) R WG ITH#E L. WK
2- 10K, GD-ML 22 R 257 1,23 Al 6 BT U3
4 Jia 1 T R AT 5 4 T ED-ML, 22 S 250 4 A
5 PR AR A I T8 TR AR AR X & AR T ED-ML, &4
P4 (2 2) BR&AF 1 ~6 23 5~ Succinatimonas
hippei YIT 12066, Lactobacillus acidophilus NCFM |
Lactobacillus vaginalis DSM 5837 | Prevotella copri DSM

18205, Collinsella aerofaciens ATCC 25986 .
Faecalibacterium prausnitzii A2-165 B £, W 2 B4 H
F ED-ML, GD-ML Succinatimonas hippei YIT 12066 |
vaginalis DSM 5837, Lactobacillus
acidophilus NCFM 1 Faecalibacterium prausnitzii A2-
165 Btk 1 £ | Collinsella aerofaciens ATCC 25986 Al
Prevotella copri DSM 18205 B £R i /L .

Lactobacillus

B2 GD-ML i ED-ML [ i % 8 DGGE [t 4 47 7148 ol 38 3¢ 43 47
Fig.2 DGGE analysis and similarity cluster analysis of gut microbiota between GD-ML and ED-ML

* 2 DGGE £RMEZWNF D
Table 2 DGGE differential strip sequencing analysis

51 20 G 5 [7 5% T bk 44 B [e P4 [ES
Groups Strip number Name of homologous strains Identity Phylum
GD and ED 1 Megamonas funiformis YIT 11815 93% Firmicutes
1 Succinatimonas hippei YIT 12066 94 % Proteobacteria
2 Lactobacillus acidophilus NCFM 99% Firmicutes
GD-ML and ED-ML 3 Lactobacillus vaginalis DSM 5837 100% Firmicutes
4 Prevotella copri DSM 18205 98% Bacteroidetes
5 Collinsella aerofaciens ATCC 25986 100% Actinobacteria
6 Faecalibacterium prausnitzii A2-165 99% Firmicutes
a Ruminococcus gnavus AGR2154 92% Firmicutes
GD-FL and ED-FL
b Fusobacterium russii ATCC 25533 90% Fusobacteria
GD-MG and ED-MG A Tropheryma whipplei str. Twist 94 % Actinobacteria
2.2.2 fifi i 2 MEPE S H K (CGD-FL) Mg ik K RS WmIEE 2B 5 B 5 5 o b

(ED-FL) & B MM S H R (GD-MG) Fdi ik K (ED-
MG) i iff Wi BE 2% 5 4> #7 : GD-FL f1 ED-FL,GD-MG
1 ED-MG %§{f i Bt PCR-DGGE & 3% &l 3-1 ff
o RIS 45 R &) 3-2 7, 12,13 9K
A M A — 25 1~ 6 TKTE AR BLEE v, O —
R, T~8 JRIE A —2;9~ 11 ikl 1 — 28, 455
# W] GD-FL #1 ED-FL ,GD-MG Hl ED-MG Ji7 i ¥ B

gE N 1 frk, GD-FL Al ED-FL ) £ #¢ M 48 4%
Fm BT BRI ) FE AR B4 B 2. 786 +0. 230 Fl
2.883+0.145, 18.000 +4.320 1 19.500 + 2. 500,
0.9735+0. 0064 F1 0.9731+0. 0068, H 5 ED-FL #
e, GD-FL Z P45 %0 (1= 0. 4870, P=0.6435) . &
BEFE L (1= 0.4033, P=0.7007) F13 5] B 5 %
(1=0.0720,P=0.9449) 2 R ¥ T4 it # & XL, GD-



. 44 . 52 o B R 2 36 %

MG il ED-MG ) ZFEPEFE 50 £ 5 B s 5om ¥y 5
FERY 51k 2. 637+0. 094 Fl 2. 283=0. 592 ,15. 700+
1. 886 Fl 12.500+6. 500 0. 9617 +0. 0125 Fil 0. 9603 +
0.0161, L5 ED-MG #f Lt , GD-MG £ k#3855 (1=
0.7881,P =0.4882)  F & 5% (1 =0.6159, P=
0.5815) FI¥4 4] BE#5 %k (1= 0. 0859, P =0.9370) 2
SETLG I FE L E 3-1 iR, GD-FL v 2 5
P 2545 a A b BT AR 3R 10 1 38 1R AR A X = KT ED-

FL,GD-MG rh 22 5 Pk 4570 A T AR 4 1 3 1 Ak A
X T ED-MG, 25 I 45 21 (3% 2) R 4kl
a.b Ml A %3 53 & Ruminococcus gnavus AGR2154
Fusobacterium russii  ATCC 25533 F  Tropheryma
whipplei str. Twist & &k, W FE W 5 ED-FL #H It , GD-
FL Ruminococcus gnavus AGR2154 | Fusobacterium
russit ATCC 25533 & #k % 2> ; 5 ED-MG #f It , GD-
MG Tropheryma whipplei str. Twist B AR N .

B3 GD-FL #1 ED-FL.GD-MG % ED-MG 8 & 8 DGGE [ 45 # 708 Ut B8 2 5 #F
Fig.3 DGGE analysis and similarity cluster analysis of gut microbiota between GD-FL and ED-FL, GD-MG and ED-MG

3 it
3.1 &RAMH

C A 5T & B 38 T RS L S AT O
S5 FAN I RE 5 U0 AR OG , T B 2 A 45 P iR 2 &
GLIRE, Bl AN, KW AT 1 ( Escherichia coli) W] 451 F /)N
By 2% 2 B8 1 O 5 BUd I B S, 2 IR CELAT I
( Lactobacillus johnsonii) A J§ 52 2,4 ,6- = fiF§ 3 78 fiff i
Ak 3N B 25 i 9 FEAC BE RS IR 5 Crumeyrolle-
Arias 25 58 & B G & K BUAH L T SPF ( Specific
pathogen Free) K BUEA H £ fEIEFEAT 4 . HI,
T H R W8 BRE T RE S R AT R 4 A B
AEZEVIAROC A F) T4 B 5 R 0 574000 i

AR ST W PCR-DGGE £ AR 73531 43 B GD Al
ED LK AR [5] it e R0 350 52 18R R ¥ K K M 1 R R
225, MRIERZE i R WoR, GD M ED & 734
—2% (& 1-2) ;GD-ML il ED-ML 4443~ —2& (& 2
2) 10 10 PKGE AR B, B o — 3 H 2
HORARTRN L ), AT BE 2 BT AR 2% S 3 A 5

GD-FL .ED-FL #1 GD-MG £ H b —25 (E 3-2),12,
13 Pk I8 45 F O — 28 AT REAATE DR 22 5+, 7 ~ 8
F O~ 11 JKGE H 2y 7] — K2 (H P AN ] R A, W]
RE A HY TR Al i K ) 4 S ) ole 3 )l 0 52 0 g i
WAEZREVE R w5 B 2y M 45 2R R B
T X 2 22 () 22 B P 45 20 R B R 8 BOR Y 2 4 R
WG E L RS a2
~,5 ED #H H., GD ' Firmicutes [] By Megamonas
Sfuniformis YIT 11815 B#kit £ ;. 5 ED-ML 48 ., GD-
ML H Proteobacteria |] B Succinatimonas hippei YIT
12066 . Firmicutes [] B Lactobacillus
NCFM . Lactobacillus

acidophilus
vaginalis DSM 5837 f0I
A2-165 H t 1 £,
Actinobacteria [7] By Collinsella aerofaciens ATCC
25986 ,Bacteroidetes [ ] By Prevotella copri DSM 18205
W R /L ; 5 ED-FL #H [t , GD-FL 7 Firmicutes [7] Y
Ruminococcus gnavus AGR2154 | Fusobacteria [7] f
Fusobacterium russii ATCC 25533 P ¥k /b ; 5 ED-
MG #H I, GD-MG 5 Actinobacteria [ ¥ Tropheryma
whipplei str. Twist B8 AR £

Faecalibacterium  prausnitzii
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3.2 RESEX
3.2.1 B EREIE Y RAT O I 45 FTA R 2 RE Y R]
RE & A% < fi 1 TR T3 5 22 o A2 52 i) Il L 3 0 1Y
1300 I 45 AN ) RE , ki - il O v B A AR
AR Z — o HRi-M Bl 2 DR R W 2 18] O
F18 R o) 3 6, 6 8 5 HILAARAT g S TN ) i A 5 T
BT EEE . BT & B R ] S5-
@ (5-HT) ™ 2 B (DA) "y T
(GABA) " 45 Z2 ol o 22 338 SR 1) A RIS 95 30, A
M2 5 8 45 52 w15 32 0047 o F 2D g R R
FM S I 1D R (SCFAs) fR & 42 45 o vl i
emEER S 5 EN®RE.

A WF 5T A 28388 BTk A% L SR i 42 \SCFAs AR
A AR A - b 64 AR R B GA TR R R RN IR R
Z A4y 22 S AR DD RE FPE T o A PTRE 3% &R B 0
(‘Autism spectrum disorder, ASD ) & — Ff L #1232 FlIA
HITII BE BR B A R AE A P22 80, B RO g R R
55 105 - Sl o AH B A FH & ASD R AR Kk TR — AN
B BB K BRI T IE % JL#, ASD L&
Z&{divp Prevotella copri A1 Feacalibacterium prausnitzii
BB AR B>, H ASD JLE 26 {f b GABA ¥k &
BT AR, A 9B 4 R R WA H T ED-
ML, GD-ML " Prevotella copri W J& & J& W /b 1
Feacalibacterium prausnitzii B8 J& F JEH 2, KX W
ol T JA 2 5 T R 3 3 G - T e 28 388 B 3R AR 5 e R
MIAT o T g AN Zh BE A fr Tk — 2B B 5
Lactobacillus acidophilus NCFM [ Kk J& — Fh 25 4= &,
W 5% 22 W% B AT 080 b R 200 B 2R e 4 L DL R
’ﬂj?‘rﬂ’ﬂfﬁi“ﬂ ; Faecalibacterium prausnitzii A2-165
TR X N ZE A/ U 5 MR 400 10 7 AR TL-10 H AT 55k
9% SAE S IR REME TR T A0 R 5 5 A B 5T
&I Ruminococcus gnavus i J& [6] kE BB X 2 Fh
PR B R P 2 AR BIE g 4 R R M T ED-
ML, GD-ML ' Lactobacillus acidophilus NCFM |
Faecalibacterium prausnitzii A2-165 R FEEM L 5
ED-FL #H It, GD-FL 1 Ruminococcus
AGR2154 BB Bl /b, TR I 3k 26 22 S5 T bk WT g 3 3k
i - il A 2 A AR AR R WA R T P AR R E
(generalized anxiety disorder, GAD) 5 GABA  5-HT
MERE ERE (NE) %2 M 208 5k 5 A
KU BRFE KB GAD H R I 8 1R B R R R £ R
P B 2 B, 1 Ruminococcus gnavus 25 7= SCFAs 4
Wi 2 UM 2 Y67 5 GAD [BE AR A

gnavus

JIT B3 AL 3 R 2 A O R A R Y A
R R F W 5 ED-FL #H [t , GD-FL 1 Ruminococcus
gnavus AGR2154 T ik F B2 38 /b, W) 3% 17 o 7T B 3 2ok
SCFAs Al & A% 532 W K A1 28 AR ZhBE . BRIk Z
4,5 ED # kL, GD ' Megamonas funiformis YIT
11815 B ¥ % £, 5 ED-ML # k&, GD-ML
Succinatimonas hippet  YIT 12066 #Fl Lactobacillus
vaginalis DSM 5837 B #k 18 £ | Collinsella aerofaciens
ATCC 25986 I £k /> ; 5 ED-FL #H Lt , GD-FL 1
Fusobacterium russii ATCC 25533 P ¥k /b ; 5 ED-
MG #H It , GD-MG H Actinobacteria [7] ¢ Tropheryma
whipplei str. Twist @& MRIE 2, H Fid B A HH B 89 0F 58
) Y b 3 22 S TR T - Tl 5 TG ) 2 RE R
i 38 T A - b A AR )T R ZD AR R, I
WF5E - H R A RRAE P A0 320 1 FE 5 i 22 338 o R AR AR
74 22 ) I R AT B TR AR i 1 R 1 T REAE
PL
3.2.2 JpiBEEREE YR BRIz A S
A5 T e IR S5 B A P 4 242 T R 4 A T8 36 7 78 oA 3 il
FLENW) Fa I AR A5 S AT R 4 T B AT B
R R AR S 40, Gareau 45 % BRLIR FH 5L 2
AE A% W 2 k38 ph B 0 8 0 93 00 R BB I
B NG SR A AR T TR R A E
Wi B AT B 8 L TR R 5 AL RN ZH R, fR A 4 R Y
SRR 1] AR TS R O 0k B T 5 1 R
3.3 AEZA

AT T AT B RN IR R T8 T R Y 22 S
PEAT o3 AT A ABAAFE L R LA R 24 - O H
BT 1 A P B 7P 2 22 S TR A 1) LA I RE LA B A AL )
e A T Ja 28 L9 it — B 0F e s @i T
SR RBCE A R, SRS R RS 2 B AR R
52 ) s @A S5 b iz HI 9 PCR-DGGE 4 AR H REAE
FENES BT, AEAE — 2 1Y S 0 =y BR P T 7 8 T A
F1 e 3 e 0 P R R 2 H T T 0 A B Y SR
VIR UL B A AR P e R A
BT e B R A A 2 ) R A= 1, Rl A
o B b K B T A R 0 S A R @ B VR A B
Yy J5 AT B 1 G-k A OCHE, DUIRIB L A 45 A
18 e I B AR PR E T REAIL ] 2 B A A e

25 LRIk, AT R I R R KR s 18 TR
REAETE 22 5, A7 SCHR 2 I 9 50 R E 1 1 22 5 A )
i 3 - P 5 o i 2R AT O S A AR Zh RE . 2
FR T 4 BT TS K, AR BIF 50 18 AR X T 2 22 3 T A Y
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36 &

e KA IR AR R IT TR AT . (HAR 1 5E 12, X
oo T8 R AR (9 R 3 A AT R 23 1 T E R B 1Y
A RAN 5T T B, A B T 4 5 I 8, 8 20 85
A

2 % x u
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Analysis of the Differences of Gut Microbiota between Guide Dogs and Eliminated Dogs

DONG Jianyi', XU Yao®, HU Yugqi®, ZHANG Lilong®, LONG Shangqin®,

LI Pengfei’, WANG Jingyu', LI Ming’
(1.Laboratory Animal Center of Dalian Medical University, Dalian 116044 , China)
(2.The Second Hospital of Dalian Medical University , Dalian 116044, China)
(3.College of Basic Medical Sciences, Dalian Medical University, Dalian 116044, China)

Abstract; Objective To explore the differences of gut microbiota between Guide Dogs and Eliminated Dogs, and
analyze the characteristic differential gut microbiota of two groups. Method Fresh feces from 16 Guide Dogs and
10 Eliminated Dogs were collected. On the one hand, according to dogs’ breed and gender, dogs were divided into
Male Labrador retriever Guide Dog ( GD-ML) and Eliminated Dog ( ED-ML), Female Labrador retriever Guide
Dog (GD-FL) and Eliminated Dog ( ED-FL) , Male Golden retriever Guide Dog ( GD-MG) and Eliminated Dog
(ED-MG) .Nine Guide Dogs and 4 Eliminated Dogs randomly selected from all dogs were divided into Guide Dog
(GD) and Eliminated Dog (ED). All dogs were totally divided into 4 matching groups. The genomic DNA was
extracted from the fresh feces. The fingerprints of the gut microbiota were obtained by PCR-DGGE. The differences
were analyzed by relevant software and statistical method. Result The result of cluster analysis showed that GD
and ED, GD-ML and ED-ML, GD-FL, ED-FL and GD-MG were all classified into one class, indicating that there
were differences of gut microbiota between Guide Dogs and Eliminated Dogs. There were also differences in diversity
index, richness index and evenness index between each two paired groups, but the differences were not statistically
significant. The result of differential strip sequencing analysis showed that compared with ED, Megamonas
Sfuniformis YIT 11815 were increased in GD; compared with ED-ML, Succinatimonas hippei YIT 12066,
Lactobacillus vaginalis DSM 5837, Lactobacillus acidophilus NCFM , Faecalibacterium prausnitzii A2-165 were
increased and Collinsella aerofaciens ATCC 25986, Prevotella copri DSM 18205 were decreased in GD-ML;
compared with ED-FL | Ruminococcus gnavus AGR2154 | Fusobacterium russit ATCC 25533 were decreased in GD-
FL; compared with ED-MG, Tropheryma whipplei str. Twist were increased in GD-MG. Conclusion This study
found that there were differences of gut microbiota between Guide Dogs and Eliminated Dogs. Further research on
differential microbiota in the future may help to assist early screening of Guide Dogs.

Key words: Guide Dog; gut microbiota; PCR-DGGE technology
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WEBE PRI R IERE AR R B S 00 2 M IR B ROR ROAL . Ak

HEPE SD KR 30 HEEHL 29 3

A EPXS R ZE A2 5 4 BT E L A A% 10 H RN 5 A SEFE MR A M Al e A AL R A . A SRR 4
TE T B[R] I 33 SR AT SEFE IR AE , Xof R 20 5 A6 A0 2 V5 A e AR BER K . A LR IR i S 2 0 TR T LA
S ELISA 46 0 BRI # H A9 TL-6 (iNOS \VEGF 1 bFGF #5354 . B RT-PCR & E IL-2 Hl TNFo % 3%

i N BE N Western blot 3l 2 NLRP3 fl Cav-1 T Rk, &R

ARV TR L o (4. 82+

0.26) , i T X FRAL (2. 29+0. 51) F A7 FFEKE 41 (3. 1120.53) ,P<0. 05, 7EEA 1 A LLF 47 2 FE 0K 52 417 30T 1)
B R H (72.75+6.74) YK /min, {§ TR 40 ( P<0.05) , il & VEGF Fl bFGF 7k 3 4% 51 & (0. 368 +0.079) ng/L Al
(24.85+2.36) ng/L, 5 FHREAL (P<0.05) , £73&FCIKE L IL-6 Fil iNOS [ (K TR 4, NLPR3 Fl Cav-1 W] i 2%
PRI (P<0.05) , 5 A 5 4G0koE T LUII ] NLRP3 48 P A I ol e v 4078 5 1 s M il 45

KW A7 EFEUKE s NLRP3 R PEK 5 = 01 5 Ml 8
FESFES: R563 X EkFRIZAD : A
DOI:10.3969/.issn.1006-6179.2019.03.009

1 Ve B 1 ARUNT ) R I R A R A IR T AE
I, — P T WP 3 0 R 22 (E SR K 1]
RN 6 A I A AR 4 i R R L s A R
(%9 i 153 475 126 JE DR 3 B R R A 7 A 9 R O
SR A 28 0 L, A BRI A MR B, 5 R A 4 4
ZER I TR T b R 0 BE T, R A I D
P A ek e e — R e R R R 2
PRI T AR SR 1 I PR L 9 (8 B 20 ok ik
JNZ o A FEFTRRSE XL 3 1 s e O vk
JZ TN AR o A7 SEHE 0K w] DL o #  04
T AT 9 8 DT A 37 FILAAR 1 B, Ik, B i o0
U LA B i 348 25 20 4 o /N A R 9 4 R e g
M2 EE AW, PRCR 2 2 g8 77 7E KB 5
BG4 S B g e /AMA S S H AT E N AN E AR £ Y
S /NMA B SE R  NLRP3 2 W58 i #5028 /N
A R0t 453 473 AL 7] DG I I 5 UL AR X 2D o AR SR SR
A7 FEFERKE X 48 A /A NLPR3 il 4E H DA K Jidi 4
i WK AL, A A 55 6 WK 2 T Bl A 3R 7 il 5 4
R Ci s

W75 B #5 :2018-12-03

XEHS: 1006-6179(2019) 03-0048-05

1 HRSH®

1.1 ZWEHY

WL A ME M SD K EL 30 H, MR Al
(285.67+8.3) g, 14 [ "PRFBE i S50 s 4 vt (52
S EN WA A& AIE : SCXK 1 2002-0010) 5 £h ig 45 25 46 bk
SEW AT A BAE 250k (A5 120131768 ) 5 e IR 4T B-
actin BT BEHLAOR B 2 2 KA A R Cav-1 Al
NLRP3 Hufk sk [ 26 [ CST 24wl KK i AH 251 8
Wtk A RHEEFER AR,
1.2 7
1.2.1 S8R shW) o ol K v B o R B g 5, Bl AL 40
R as X IR BRI AL R A SR AR E AL, 454 10 H
A5 2H K BB AR B84 1 1 3 d, 28 0T 2 T O R
s R AR i S AR U T R AR N L R
3% B A A ORI AR, S A v AR O
100% , fe S0V B (8] Ay 1 J] 09 T A G 0 4 /< vk
Ji o A EFERKE 4K BRUTE = AU N R R R K R
TR A7 SR FE IR 8 W R, 71l 52 0. 6 pg/kg 7K T &t

EEBN % WI(1973—) 55 L A AL, BT 505 [ AR AMIE 3R 5 B2 E-mail : qq18758179553@ 126.com
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TESTEF] 30 s 2541 R R & POKIE i 57 i B
23~25 C,

1.2.2 A AfbFE pr el

12,201 K BURE W AR 5 A6 I < 1 FH BB A 25 T 26 7=
() DHX-150 5y 497 W W ATL A Wi ) A B P W A 3% g 4%
41 SD K RUBRBE LA G, & LI HL, 1< & 4 mL/
100 g, FFIZ LL: 12 1S 50T R il K BRUPE I vk 4, 18 5k
XT o

1.2.2.2  REUIIE o IL-6 (iNOS 4§ & 5 45 il - 58 1%
I A3 3 W F5 1 e BCRC LR Dk A0 R It 5 mL, i
FHG B S 8 ELISA 3 W afn ¥4 ob A9 mT %5 1% 1L-6,
iINOS A5 37 0 BP0 I A 21 32 107 v 45 4 19 335 v ik

Ed LG, T 1000 r/min & .0>,20 min,4C &4 T
WO , 7B IR T R VR AR AT o f R LA 3t
F GO v B L 2 o b o il 4, 0 AR R T
MR, 55 4% 41 9 i3 H TL-6 (iNOS ¥k Jif

1.2.2.3 R4 211 3% 5 L4 5 - SD K BU7E
EE SR LR G , RRIE AL S8 KRR, IO fili 8 21 4,
iR el [ I R T EQN 98 1 ) VAR L AN
100 C i HEFE H, AT 1 48 h Ji5 FR & T &, BT AR
BANHAATE, AN T KE=RE-TE)/ W
Fx100%,

1.2.2.4 KEREKESI Yt IL-2, INFa LI K B-
actin 51K 1,

# 1 RT-PCRIEEFIMEFT(n=16)
Table 1 Primer sequences in RT-PCR (n=16)

B4 L T iF K (bp)
IL-2 CGCTAGCTCGATGCTGCATCA CGATGCTACGCTTAGCGTATG 136
TNFa CATGAGCGCTGAAGTGGTGA CGATCGATAATGGTGAGACC 149
B-actin CGATAGTTGGCACGTCGTGG GTAGTCGAGTGCGCATGACA 121

1.2.2.5 RT-PCR #:3% SD K Bl 3% # VEGF I
bFGF &3k i« A 11/ B B-actin, TNF-o Al
IL-2 RS9 5 40, 3 K B2/ F 150 bp 19 |
Bto RNA (462524 60 mg [ Jili & 41 218 A B
E VUG, A Trizol i, WF B 5 B0 I L3, |5
A G A7 Ak 252 B0 B 13, i A S TR TBEE B 3 B
UUVE, J5 1l DEPC /K& %, T PCR § 8 h 97 1 .
RE K SOXEY TAE R kA 1x TAE ¥R AE A%,
FREL0.52 g BEARHE M A S| IXTAE 3 Y, 2 )5
O AR E B JE A 4 wL BAER Je bt 45 S IR
5o IR N BB R S K ST A FRL KA AR A
6 pL ) DNA Marker D) K H B ZEE PCR ¥ 3474,
1.2.2.6  Western Blot 3l %8 &k Bl IL-2, TNF« .,
NLPR3 il Cav-1 25 [ & & - O 41K R 22 fili 41 4 60
mg, 5 f5 B B0 T, i RIPA 24 fig i 1 PMSF
WFEE 1 min, J5 8.0 15 min W BV, % D4
458 W YA, K 45 21 5 P R 22 [ B vk B8 s B A7 2R
FIERE . 8 NC BB B QL5 AE 25 245 v s n e B
WO I AEFE IR AL B0 0.5~1.5 hy FEEUH G
B NC JEE T TBST Hrfde 3 W LLS A it R
Cav-1,B-actin fil NLRP3 i1k, 4 C W HE LR F
2 RECH NC R, F TBST i P vk 4 WE A 2
PO, R a WA b WEE 101 4 B B0 A BRI
22 2 A7 R A8 n 2 B b, 5% 8% 2w = ST R
k.

1.3 @itAHE

V] SPSS 20. 0 B A G2 it 43, i Bodl 34
bR e 25 (x+s) Ron, I7 255 MER B0 5 2H 1] LA
R A LSD #3568 , ] Pearson Correlation 347 AH ¢ P 46
B K30 KM a=0. 05 ; THACERE LR X K5 5
P<0.05 2 5FAgit¥E L,

2 #HXR

2.1 KRHELATFRELLF0rER 5=

TSI, 25 4R BRUE IR A 3 LA, 25 e gt it
H X (P>0.05) ;M5 , 5% BEA L g, B0 41 Fn Ay
S5 FEIK A8 A K BRI IR 401 236 f) 25 B A1 5 S AR R A LA,
A7 FEHE K E 2 K BRIV U A 3 RN, 22 R A 4
T E L (P<0.05) o 5% B2 b, A5 780 20 il 2 48
TR L T A LA, A SR TR A
it 25 23T i LU ) G S AR, 25 SR A Se i L
(P<0.05), L3 2,
2.2 Mi% VEGF #1 bFGF £ 24 Rt K

FEXEAE 1R G, 5 0 R b A, B AU 21 R A 25 4T
Bk 2 40 ¥ o VEGF 1 bFGF 7K - i 3 1K, 2 5
Agit#E L (P<0.05) ; 5B L, A7 EFTIK
SEA MG T VEGF il bFGF K E B EF 1, 254
Biil# L (P<0.05) , W& 3,
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Table 2 Results of dry and wet weight and respiratory rate of lung tissue in each group(x+s,n=10)

2157 %L T LI P AR 2%/ (YR / min) T S J P ART 2/ (YR / min) il 4 4+ 18 L i/ (W/D)
Xif & 21 10 85.34+3. 56 86.50+4. 50 2.29+0.51
70 2 10 83.00+2. 57 54.50+5.76 " 4.82+0.26"
A RATIKE A 10 87.53%5. 00 72.75+6.74"* 3. 110. 53*

TE: S0 IRALAH FU 8, © P<0. 055 SR AH Ho 4%, " P<0. 05
Note: compared with the control group,
#3 HHAKRMFEHR VEGF i bFGF £ =Ltk E (n=16)
Table 3 Comparison of serum VEGF and bFGF levels

in each group of rats (n=16)

21 5 VEGF/ (ng/L) bFGF/ (ng/L)
Xt B2 0.491+0.011 27.17+1.19
TR 2 0.126+0.014 " 12.28+1.26"

i FFCRE A 0.368+0.079 ** 24.85+2.36""*
TE X A M #E, * P<0. 055 SRR 41 A1 He g, * P<0. 05

" P<0.05; compared with

Note: compared with the control group,

the model group , *P<0. 05
2.3 Mm% IL-6 71 iNOS EH &S =%

TEIERE 1 FLLG , 50 IR L4, A AU 20 Al Ay 56
FEWKE 20 TL-6 F1 iNOS /K V- 24 Wi 2 T, 22 5% A 48
PR L (P<0.05) s SHEAIA H A, A B4R E A
IL-6 Al iNOS 7K - ¥ {2 B AR, 22 52 A G0 it 2 7 &
(P<0.05), W% 4,

x4 FBHAKXKRMFH IL-6 1 iNOS K E LB (n=16)
Table 4 Comparison of serum IL-6 and iNOS (rn=16)

24 41 IL-6/wg/ml) iNOS/pg/mL)
Xif R 41 2.01%0.32 2.25+0.94
LT 2 4.46+0.53" 6.03+0.98 *
7 FEFEKE 4 2.89+0.73** 3.68+1.27"*

* P<0.05; HHER A L EL,FP<0.05

" P<0.05; compared with

TE 50 M2 A He 8
Note; compared with the control group,

the model group,*P<0. 05
2.4 IL-2 #1 TNFa FixER

RT-PCR 25 R R, 5 XF B2 LA, iRl 4 1L-2
M TNFo (38 5 25 FH 5 (P<0.05) , 47 LHEIK
JE LY IL-2 Fl TNFo 3235 B 5RO RV A A LU RRAIG, 5
XF HRZHAH L g A7 T, 22 R g R L (P>
0.05), 135, 1,

x5 HBAKXRIL-2H INFa REELE (n=16)
Table 5 Comparison of IL-2 and TNF« expression(n=16)

25 51 IL-2(JKEEAE) TNFo ( JiBE(E )
popiickiil 2.25+0. 49 4.13£0.25
A2 6.26+0.75* 7.36+0.97"
A7 FEAEIRE A 3.99+0. 75 5.47+0.37

T - X IR AL LA, © P<0. 055 SR 41AE L4, " P<0. 05
Note: compared with the control group, * P<0.05;compared with

the model group,*P<0. 05

* P<0.05; compared with the model group,*P<0. 05

1 RT-PCR #& i IL-2 #1 TNFa Ri%EF R
Fig.1 RT-PCR detection of IL-2 and TNF« expression

2.5 NLPR3 #1 Cav-1 EHRXER

A B ECA I A5 R o, 5k IR LA,
A 20 A7 S5 FE WK 2 9 NLPR3 Al Cav-1 2 11 3%
B E S, ERYAESITHE L (P<0.05), 5
BOB2 e, 47 54T 0K 52 41 NLPR3 Fil Cav-1 % 11
KR ERRAL, 2R YA ST FE L (P<0.05), 1
*=6,K2,
®6 HAAKAR NLPRIF Cav-1 EARIKELLE (n=16)

Table 6 Comparison of NLPR3 and Cav-1

protein expression (rn=16)

215 NLPR3 (KB4 ) Cav-1 (JKEE(H)
X HE 41 0.23+0. 02 0.43+0. 08
LT 2 0.98+0. 11" 0.99+0. 12"
i R FEKE 4 0.72£0.19"* 0.6520.09 **

e S B AR H g, P<0. 055 BB MT LB, * P<0. 05

Note: compared with the control group, *P<0.05;compared with

the model group,*P<0. 05

& 2 Western Blot # il NLPR3 1 Cav-1 E KA B R
Fig.2 Western Blot detection of NLPR3 and

Cav-1 protein expression
3 e
P A 109 ) R T A TR e D 2R T LR 4 Al

B B 0 0L A0 R A 5T S S S D R K
DA K eI D REAS 4, PRI 30 . il AR SR Y



531 75 WIAF A7 ST E i ) NLRP3 98 1 bR 38 15 i 5 i 4078 32 ) 2 P Bl 452 405 -51-

Ve EG AR E AR EME, —FHAS
EIREEXSARGE A FIFWR AN T EE, 5 — T
TAT R B[] %) IR v 4 8 4R S 2 s e il 453 473, BT LA
FoRATE M7 AT Sk B A R Y S il 4
ity EE,

VEGF il bFGF 7 Ifi 4 A& A A o o A5 8 22 1
A7 &, v B 2 210 sk SO ZS B 5Y R B v b
VEGF 1 bFGF {75 £ 15 Jifi 453 5 ™ 2 it JiE AR O 101
ARWFSE R, KEE R A IR 1 RS LR A
YRAT SR LK E 4117 o VEGF il bFGF & i {k
K. A SEFERK E 4L SD K B VEGF il bFGF & &
5IE R A LA Bk, SR AL A R R . B
A, SD KR AE 2 55 1 1] 1l 41 2 i) 1 3 o L o) 45 AR
7, B A il 2 20 T B b B B A R R A
AT FEATIR 4L, PRI th A8 2718 B 2 3808, M 45 25 L)
J5 45 TIUAR A 249 KR R 2 B2 300 25 19 % BR A, e &5 SR 4
AR T A SRR XAl A E AR . L5 AL
TERFFESE S R0, A7 35 46 WK 2 X K BRI g 41 2R
Fe How Ae Ak 52 ot 2, (R LA R ML) o S B A

A 200 0k 4 1B T g e i Y
AR S 2 L R E A v AU DL I 3 R Y
IL-6 Fl IL-2 KA BT, @ T HX A, 20t 4y
EHEUKE T UG, IL-2 1 1L-6 223K A, B2 07 1F
HKOF S5 BN, A7 95 FRIK s AT LA R AR 952 495 , 0
PSENER T E R, TNF-a &R RIE N T, b
SR BE IR 1 I R AE B R 3k B AP A 3G 1 R RE R
T MR R TNF-o (3235 1 T 8 1 4 2 R AL
TR GREFRIE . ARSI 45 1 Wi, 1 AL v SR AR A )
Ja BRI ) TNF-o B9 2235 1 B0 8 & F 25 [0 IR
AR T A EFEKE T HlE , TNF-o 3R 35 & [%
A i 453 43 2 8 A %ok 7 B AT, B2 % A7 S FE WK X 2tk
Fili 45 49 436 97 7T BE 5 S RE IR R 98 AR K

NLRP3 Mg -y w e & " A5 &
B, A LU NLRP3 (4 2 (4 & 1k & 0 W 7 , o 5
HEFERR G 2 5, NLRP3 8 (13 36 S R 15, M 45 51
B TIE A7 98 FE WK A BHL 38 = 4 5 1S 1 S i 40 1
NLRP3 =5, Cav-1 R EHEMWEEW ST EA,
e K P R R R 2o e e s I o
PSRN 3E  WFSE 22 00, Cav-1 T 76 38 % 09 30 05 2 T8 422
SAEN T IR IR R E " A R e
NG HERIZ] Cav-1 YR RN B 525 O B2 A T
BT FE RS — 2 R R A7 S TRk e AT LA i R
Cav-1 2K [ £ A B R E M A, AR5 R

N, AT FEFEIKE T A H e T 1R A M A 0 B
18R o (SRR AR BT Y Rl N | | N S S
FEWK 22 38 1] DL AR 1M 3 i B A R OIL-6, iNOS,
VEGF F1 bFGF (323 , [f] B i TL-2 Fil TNF-o %
fRRHFIRIEKT. EARBKEME R ER,
SEFEIK 2 1T F A% NLRP3 il Cav-1 S A A F£ AR, N
IEFRATTIA R A7 L FE K VA Y7 2 M Il 453 4 v LUl 3 R
P8 NLRP3 S /NMA, WiE Cav-1 F 7638 # , f 1 52
PR AR R o BEAE AR OCHL AT 5% R A b+
TLR 3 8% 45 , A BF 53 g 7 5 6 DK 2 il 355 £ 47 AL 1
PEAE T B I .

Zi I A L FERK E vl i s A i NLRP3 [ 558 =
iKW R i G BE 1 Cav-1 A5 1Y A, 0 31 22 1Y
RAEAH G K F TL-2,1L-6, TNF-a 45 RAE H 1 R 3k
G A 2 MR M 05
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Dexmetomidine Reduces Hyperoxic Induction by Inhibiting
NLRP3 Inflammatory Activation

LI Gang, YU Hongbiao, REN Sihong
( Department of Anesthesiology, Nanchong Central Hospital, Nanchong 637000, China)

Abstract. Objective To investigate the effect and mechanism of dexmedetomidine on hyperoxia-induced acute
lung injury. Method Thirty male SD rats were randomly divided into blank control group, model group and
dexmedetomidine group, and the hyperoxic lung injury model was constructed. The dexmedetomidine group was
injected with dexmedetomidine daily while the control group and model group were injected with saline. The dry-wet
weight proportion of lung tissue was measured. The expression levels of 11-6, iINOS, VEGF and bFGF in serum of
rats were detected by ELISA. The expression levels of I1-2 and TNF were detected using semi-quantitative PCR. The
Western blot was used to determine the protein expression of NLRP3 and Cav-1. Result The dry-wet weight
proportion of lung tissue in the model group was (4.82+0.26), which was higher than that of the blank control
group (2.29+0.51) and dexmedetomidine group (3.11+0.53), P<0.05. After 1 week of modeling, the mean
respiratory rate of the dexmedetomidine group was(72.75+6.74)/min, which was lower than that of model group
(P<0.05), and serum VEGF and bFGF levels were (0.368+0.079) ng/L and (24. 85+2.36) ng/L, higher than
those in model group (P<0.05). The levels of IL-6 and iNOS in the dexmedetomidine group were significantly
lower than those in the model group, and NLRP3 and Cav-1 were significantly higher than those in the model group
(P<0.05). Conclusion Dexmedetomidine can inhibit NLRP3 inflammatory activation and alleviate acute lung
injury induced by high oxygen.

Key words: Dexmedetomidine; NLRP3 inflammatory body; hyperoxia; lung injury
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DRAR AR AR S A FR (IVM) /N EM G RO A

NI S 2 N v 1 1 . 1y
RIE RBEH Br6& FAR AVZE s Fap’
(1A 2R 2= BE Wi T A SL s sh b0 Bt 310013) (24T H A7 BE Be , ATJH - 310007)

WE:BH /DR A G, OB HE S A HE G0 09 08 5L, 55000 6 N S B2 O SR B0 B 4l M AR A B Cin vitro
maturation, IVM) fifi 2 7 R 4P i 2 F B 4% 32 45 68 1, DL 55 B ) T SR 0E S 5 B0 48 A8 HE 2% i — Fh b o ite o
Fik wE/ANRAY S BUE S PMSG 1 HCG J5 A HEGN P S, 76 520K 19 S48 TR R0 B 01 00k 2k U9 F O FE A0 i A2
Y (COCs) , & T AW P AERSN R F MR R LLESS PMSG Hl HCG J5 1E# M #E 00 . R 4T PMSG J5 BOR B2
PPk AN BN FE S5 PMSG A1 HCG J5 IBUSE Bl 1 28 1 R O (A A1 LA S i R R AR AR 32 KE RS IR R 2 & )R L o 2-
4 it VR % 4 B0 32 PR NS A AR Z AR N R B UM BUA R AR, SR 4 PMSG #1 HCG J5 R HEIIAL (A 41) , 60
RS R Ky 87. 0% +3. 2% , IR K 55. 1% +12. 3% , B KK 23. 1% , B AH 41 ML AL & 2 HZ k|,
WA S Hah i, PR 12. 2%, H{ES PMSG,48 h J5 BUR A BN ZH (B A1) , AR K 83.9%+3. 9% , — i %Ky
51.8%+9.3% ,BERZ K 38.5%+13. 9% , ¥4} PMSG # HCG E# BHEA (C 41) , i M2 K 78. 9% 0. 6% , F& Ik
o 78.0%+3. 8% , 14 PMSG Hl HCG A HE G 51 4L, BUAR BF FLBE BLBL A B0 (D 4) , /b A 15 9% 0 h,6 h #1 16~
18 h, AR TR MEME S =AM UM AAW e EEER, AAMBASIEFXE CHMLI, =
AR A R EEES BB AR B EEER, &6 ORISR (VM) 7T LR A/ BUZE 9 Ak b 42

HEJ ) — PR RO I, 5F BT LR S 22 i R /N BRI B0 A R

KB /N EG ORI RS B (IVM) s A= W1k
hES RS Q813 SCHRFRIRED : A
DOI.10.3969/].issn.1006-6179.2019.03.010

Bt 2 i Bk MBS S T 5 AN T TR A Bk
2210 B JE DR/IN BRUSE B BL AR 58 b o T A B R TR/
B 8 AR R i e el R L R AR R AR R A B 3
T B AR ) B SRR, AR Al R 25 B DR AR
WS A R

AW 32 A F R UR AR S A2 R I i B8
FEPIRR TS % o E0E UG R AR AR X iy B0 fEL77 A6 e Al
AU A LA B3 i A R () 45 B S 5 TR SR A2
- iR B L DU 35 2 LS I R AR RS AL R R

PR32 K5 - I Jif B vk A 52 B i ) b 5 2 R &
(4 A BN - (E A L R v, i T/ BRUAR RS i R
PR TSR VF 2 R W R W, W 2 i B R I
s VA D A B T R A BB 3 R e R T
I T I /N B R 5l 2 — L A I e 2O
Y, & — Bl B R A BEIRIR 9% o A SCE A2 B0 R 4

75 B 8 :2018-10-25

XE4HS: 1006-6179(2019)03-0053-05

MeARSD B ZFE AR (in vitro maturation, IVM) | ¥ B 42
P ARG /)N BB S AR A B Y R T T, LA
2 i e B DAL /0N SR ) BR ) D 3 T gt AR Ay R A
O 2 W 18— T b CH G

1 #MH5RFE

L1 FEMRSEH

SR 185 (LEICA , S8APO) ; — A b Bk ks 2 48
(Thermo) s ¥ TM & (F0 M 5 5 e fl TR 46 6
FRATF) o

a-MEM il 35 5% i (M4526, Sigma ) ; i 2 1M 3
(22011-8612, i VT K At A= Wy BHHE i A5 B 1) 5 T
Tl /% 44 ( P4562 , Sigma ) ; M2 1% 35 (M 1250, [ 5% 2% Il
AEPRHEEAT L 7)) 5 3 BE W/ 1 91 52 K W (MR-070-
D, Millipore ) ; i %% % ¥ (MR-121, Millipore ) ; PMSG

TESTE WA B AR BTH (No.2015KYB093; No.2017KYO037) 5 #1148 23 4 £ AN A WF 52 (SE 4237 ) 5 H (No.2016C37134)
EZ T A AT (1986—) 55 SE I WFSE B, W, W57 1) - SE 8 B )2 . E-mail : djtao1986@ 126.com
BAEIEE SLWI(1976—) , 55, BYBWFFE 6% BT 52 7 il - 52 4 B ) 24 . E-mail : sxguohonggang@ 163.com



.54 - TR PR 36 %

(160926) F1l HCG(160820) #4 [ T I 4 — i 2T,
1.2 Wz

Fre AL L /N B, E B 4~ 6 R I% , HE R 8 JA
1%, VR TR R /N B

HIEH ICR /NEL, HERL 4~6 J5 i, HERL 6~8 Ji
1% o SRR T TS v SE IS S A | f A AT IE
2 SCXK (371)2017-0005 ,

DL sh 35 35 T Wi LA B R B SL e sh )
OB R GRS AN, S 3R A AR IE S SYXK
(#1)2014-0008, H MR EHKAK, G 12 h/d(7:00
-19:00) ,

1.3 ZHARKMHE

6~8 JE A ICR i i, 1% I b 22 40 BRI I U1 T
T B B R LAY 2 R 000 A, G TR S R AR T
K AT K M 18 2 J T 4 o A A B o e T T )
K /N HCE AL W E D E EERR RS ILA
Rk A AR .

1.4 IEREBHE

SCUG AT A 4 S PMSG Al HCG Ji & HEoR
B L IBCHN I PN A R O AR A B R B A TR G
PMSG ,48 h J5 R L A R LA B A AP35 3% 5 C 2 i
§f PMSG 1 HCG J&5 , i P A P9 BRURLZ B ( IF 5 88 HE
M) HARHATIRSNZORG ;D 4 i 5 PMSG il HCG J5
A HEGR P EL, TR I P AR B N BE AL AR R B AR AR 8 5
TR A B CAMDA,

TS5 5, NE 4 I S TU/H,5~6 AR 7.5
1U/ F 8 5 PMSG,48 h J5 3 4 A8 [A] %) it HCG,
16~ 18 h J Wi 45 Bl 2 O B 40 B L A ol 250 019 1 240 g, 44
R FISE BB OE . HE 5 PMSG 4 W 78 7 5F PMSG
46 ~48 h J5 BUR AN RSP A5 5% 16~ 18 h Ji5 ik
TSN SZ K SIRSMIR IR 37 (AR 0L 1.6) o
1.5 EREAEE

PRA LA 55 W 4% 2 7% SCER I 1, 2 4R
a-MEM 3 iy 55 72 W, 5% Jif 2F 1L ¥ (FBS) , 3ng/mL
EGF,50mIU/mL rhFSH, 0. 25 mmol/L N i g 48 , ¥
HEGHBEES 0.5%,0.2 pm &R U85 /2
R

FONHT— K, FHE AR 35 mm 85 3% ML 43 5 ik IVM
W AR AE W/ 32 K5 W KSOM 15 57 i 25 i , b 78 7
M,37 C 5% CO, Ki AN LW -

1.6 BFREEEIIZR/ERBAT IVM
1.6.1 K7 3KEERUNAT 1 h, S0AE B A0 58 4 L,
16 1:200 BT M H WP RS, 8 T TH 1

AR BT o TG TR 2 BRI T 0 B 52
PR 22 4% i 107 4L 21, 6 TG TR U8 4% R (1 9 3 B0 B
F LT, A B B B A AR BE 0L B4 A 0l
JHI G T B e A B 582 A LA 55, 9 T 1 L G o 23
B Sk R R 52 R, K vt ORS TRORS B AR RE WL P
BT 37 C 5% CO, JiFRAHIRAE 1 ho
1.6.2  {RAN 32 K5 - ¥ 10 T e ik D E R, HCG T8 4
16~18 h Ji , FUHE ML FI 4L %8, 1 = 200 7 B U7 3% 8 25
WCHPIR LT R  BCH I 0 B S5 0 O A o L T R
R BAAE 37 C 9 M2 1550 P o M2 55 3R W H K
TEVEIA , TR TG B 48 LW TR, R e B 4R i
B 75 1) 520K W00 TL % A 065 3 v o R 52 RS T
R EN 5 09 A, 0 1 mL G B T S R ) K
1A U0 A2 B S2ORT R o R DL R RS 1Y B B
BT M2 R, 37 CARIR A .

BERSRA AR BE 1 h A 2% BE W0 L, f el 3
TR ARG T 1 AORS TR AR WA I UK BE W
i A K 5 10 pL( 285451 200 4~/pl) InAEI E
B A BB 1) 32 K5 Wi P (50 ~ 100 4~) o 37 € 5%
CO, WEFRAE A 4 h SRJE A5 BT A O 15 =R i &
% KSOM
1.6.3  CRJMAGN IVM: IR M2 Hp R A7 14 R 4 B 5
S CBE T B O B 1 1) s 7 % i O A )
BT, M2 R UE 2~ 3 IR AR 37 C i
o-MEM 1o I 1 mL PR 68513k 30 85 509, B O
O RE4R M52 5 1A (COCs) o J0 B8 BB A 1R RS AT K I
R RE AL R R AL B AR L COCs 9 HL Y Bl 38 &
(PRATHER) , IR AE IR /DA 3 2 0k 240 M £ 2%
i COCs, 55 2 75—+ H) o-MEM o 4R BRE5 S
BT A Iy COCs Fe ZEHITAE 37 °C 5% CO, FigrAfid
BOWEF A IVM 0 P 36 Bk 2~ 3 IG5 2 200 pl K
0,37 C 5% CO,Fi A NI I7 16~ 18 h, SR )5 it
FIARSNZHRG o KT 3RAE RO NG J7 ik A L RSz
i 4 h ek B IRNG 4 F W KSOM

BOAE ST PMSG A1 HCG 5 oK i 51 51 55 513 4 Y
R IR BE AL BB (P b AL AR B 9T, 0o =
LHAEAT S ELHE AN s RO RS 3R 6 h 5 32K AN
RO A IR 16~18 h JG 32 K5 . %K 4 h R 2= IR
Ji % 7 W KSOM
1.7 ZHENRHBRIE.GESKRRBE

RONZHG MR TR S i f, SR T 40 i %
Y ICR MR, S A5 FLMER 115 B0l T IkH
R POHCH B R A B (B2 RN TR BT T



531

VL4 - 20 PR S B (TVMD) 7/ B A W 4 v B9 B2 - 55

BB e = TAEG .

SEAR/N B 1% T B LG 2 BRI, 35 R 8 B, 75 %
RS, LT P 75 % SRS 7% o A6 OP 507 8 87 — S 1)
ANEL ORI IT B WL RS, 81 4R B IR
B R IRIOR A G o0 AE — R L o IR e e R IR
Ul i, T e B SN A A A S B BE T SR B g DR A
2 R 4 L 2 e v o B B e T v TR A 3
AN, SR T WL 20 ~ 30 A 2-2H i BE , A % B A R
RAEBAT A E A 2-A MR B R, 2 =R
MR IR i AR, 1 ] 42 2-40 i IR 22 6 A 2]
i OR A I O ER N o

2 #XR

2.1 AAMBAS CAMMMEIIRER,
REMRERRHER

d 4T PMSG Fil HCG J5 , AHEOUR O S (A 41) , HL
BRI PN oA B R AR A B 5, 3 IR AR S, LR R
H7:88.6% (62/70) , 83.3% (45/54) , 89.2% ( 66/
74) . T KN 67.1% (47/70) ,42.6% (23/54) ,
55.4% (41/74) . 13 W IR IG RSN KB, A 3

WMAEBRZREM R EFTFN 23.1%(3/13) . 4 41
M ARG A 2 2 H 2 RAR P, o 1 H AR
S R, AP 12.2%(5/741)

HES) PMSG, 48 h J5 BCHP I N R B4 0P (B
)4 WARS K 5, H AR R 79. 3% (65/
82),88.1% ( 140/159) ,82.4% (131/159) , 86. 0%
(92/107) , —HI#H:59. 8% (49/82) ,44.0% (70/
159),43.4% (69/159),59.8% (64/107) , #& ik %
$7:36.7(18/49) ,58.6(41/70) ,30.4(21/69) ,28. 1
(18/64)

S PMSG Fil HCG J& , % P45 N BB 24 B0 (C
W), HIEHATRIN 2R, 2 G R :79.5%
(167/210),79.0% (233/295),78.3% ( 195/249) ,
IR K. 73.7% (123/167),79.8% (186/233),
80.5% (157/195) , W% 1,

AHY BAMN, HBCR M R 00 W&
PE2ZE S (P>0.05), A RS CAML, A 0%
P25 (P<0.05), B4 —Hi&Y5 C ML, AW
FEM2E5F(P<0.01), AR B ALY C4lH L, 24k
RIA W R E 2SS (P<0.01)

x1 AHABAMCAMABMEIILEELER

Table 1 Oocytes in vitro development results of group A,B and C.
2151 Ib ¥R 7 LB AR/ % ML % PR/ % A A PR E %o
A 4 PMSG Al HCG J& , HUBR I P9 & 1 24 B 3 87.0+3.2 55.1+12.3 23.1 41 12.2
B H A 4f PMSG,48 h Ji5 HUA B2 op 4 83.9+3.9 51.8+ 9.3 38.5+£13.9 / /
C YT PMSG Fi1 HCG J5 , Bt B9 45 P9 By 224 B 3 / 78.9% 0.6 78.0+ 3.8 / /

2.2 DARERMPAEEFTEIPAMmEIIRE
IEYSE J:

AT PMSG F1 HCG J5 A HEUE Y 9 5L, BR3P
B OW I BE AL BTN (D 2H) , IR Sh B2 BE 752 05 18] 43 A
AR SR O h(RY BT RSN 2R ) 5 BB
7% 6 h MRS 5 16~ 18 h, ZHKSF A5 0 h
PR A S8 TR 10.2% (15. 6%, B IR R Ny
0.0% .22. 7% ; J G 75 6 h %k 5. 7% , FE ik %
N 0.0% ; LA FE 16 ~ 18 h IR & S0 40 — IR Ny
1.3% \18. 6% , B JF%8H 0.0% 3.3%, (W3 2),

®x2 DAMMBEIEEER

Table 2 Oocytes in vitro development results of group D

INEL AT/ b R RS % ISR RN %
141 0 15.6(22/141) 22.7(5/22)
49 0 10.2(5/49) 0(0/5)

53 6 5.7(3/53) 0(0/3)
161 16~18 18.6(30/161) 3.3(1/30)
79 16~18 1.3(1/79) 0(0/1)

D RSP AT SR 0 h 6h I 16~18 h, H: —
MURFIBEN R G2 A B CAH LA W 5 P 22 5%

3 iFig

3.1 BEHEDP

T o R ACHE I R4S R SR O A
Hek e EE I B S S SRR — o SZ ) HE Y
HERAMRZ, AR HE A R AR 55T R )
BRI 3 S R R T S O TRD A B PR R CURLBE L R
g ) A

AT b XA [F] RN — R ] 3~ 4
S s e 4 5 TU PMSG Ml HCG;5~6 J& 4 7.5 TU
PMSG F1 HCG ;i %t 7 & K Lh 035+ 10 TU PMSG
L HCG, 75 Ffr 80 38V 555 ) B B (] 19 4y 48 h, 25 5%
B, CSTBL/6 J /N B HERUOR Bt B A€ o REHIE
SEUURIE S S LA A R 30 3 45 1F L ICR /0 BURI
CS57BL/6 ] /B B8 HE RO W24 T BALB/c /M
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FEVB /N B, FRATT A 50 25 5 5 A — 2, J5L A T B
JEIEAE & W st A% 3 5 30 BALB/c (FVB (129 4 /)
BRI B AR e B2

3~4 /N AR B T HE JE W N B, AT AR A R b
(1 A HE RO , 33X 5 4 O 9 BIF 5T 4 R A — B, X T
RE A2 PR R 1 /0N B I B o 0 R 9 3 X b
PE Y HEECER (PMSG Fl HCG) A7 5210

KF/NREHRAEMHENS, HitEN 2
* M eCG/PMSG #1 HCG #£& S5IU m({ & 7.5IU 3
BT E A R A PMSG R HCG 4 STU 8 4
101U Fi 3 o 3R ATTZE IR0 2o 72 v, J0DAR 48 /)N BRUATE 1%
A BT St P AN R A8 T 3 > O

AR B K ME B — 26 3 52 R/ B ( BALB/c |
FVB 129 %) By HEROR — B3 22 , e 2= o HkEoR , I
SR K 4 ) LA A7 A 38 AT 4R — BT 1Y O ok
P75 B9 7RI FH 22, 91 B 200 M A A0 B2 00 A i D i —
[i) R AL T B A
3.2 PB4 R4 SRR B

G RF: 40 B 422 A B3N (in vitro maturation, IVM ) J&
— T A B AR P EOR A T E . AT DA
77 BRI N TS ST R, N AR
SEIRYT KB N L E M I A 7 B T 40
GHIE R ISk N

/INERL O B 240 A b BB — I AE T T eCG/
PMSG 44 1§ 48 h J5 F1 42 D\ O 3 v B B 38 B 4K 4
Bt R AT AE A W A U SR AT X I
PMSG Fl HCG J5 AR HEBR 9 B0 8. & T b8 5
HCG XJ 51 55 51 36 9 R B2 R AR 40 B 52 e, F AT
WE TP [ 4 PMSG F1 HCG J5 oK HF 51 2H
(A @) A H {55t PMSG, 48 h J5 R B 24 6P 2 (B
2l) , [ LR 5 PMSG A1 HCG J5 IE % B HEBR 4 (C
H)ME XS IR S5 R I T HCG X Bl P R AL
CAR N R N N N NN N | S = I SV
M, A HE BAKMAE “HEH LR EEES
(P>0.05), P A ZHAR5h 328G 5 K00 4 = 4i ffL IR i
T #BH, BRAR D35 (13 #0) FR AR S IR iR
KB AHYE B AR EIFTA M, A D
9 4IRS T 3 IRBB AR IR, 23 Wl RS A 3423 Al
41 B AR E R B2 A 55 25 A R s e, R
TR 41 A A M AL A 3 P 32 AR /0 B B A
W — B sz 2 A 1 5 /R (2 B 3 ) 5 B
ANER E 3 ' V] Dl N R DS A i BB O
IVM H AR H A /N RO R T i i

HJ2 ST HCG m] 3 B8 HE 5 09 51 8L 5T M 4
B, O 5 SR T /D A Y B A B I P S 43 S R
B Bl B Fr 0K 4 M 2 22 T 0y B0 CBE RSN ) .
5 RS PMSG AL, 5 HCG J5 3R 45 1Y o &2 $4f
f B B BF 40 i 5 A 1 (COCs, /0 A7 = 2 Bk 41
Ji A 2 ) SRRl A o (R H R UKL 40 M A 2 1
COCs, TEAR AP ARG 77 16 ~ 18 h J5 , UL 41 g 14 2%
PHL, SRR Ja KR4 AT 5P 24 2 T A M R G, 3L
JIUA R TN A BRI R

A B IEREHEOIXT IR (C 41) A, op
0 MR AR R 2 R U
FEIAT B AR ST, 019 40 1A 5 55 245 K g o8 4
BERLHAR P & & FR B R S5 44, X B 446 i g 224 Y ML 2
A ek — L5

PMSG F1 HCG 7 4F 5 A HEBR 51 8, 09 ;N A7 K
SR O RIS AL AR 22 B (O SO 4 L L B I ) L R
TR R A O B R AN R, FR AT =
HEATIR S AR S B S5 O h ( EL AT IR AN 24 ) |
RSN BUAIE F7 6 h J5 RS 32K FIAR S B2 85 7% 16 ~
18 h JG RSN ZHE . HIEMATIRIN ZHE 4, IR E L
Sy KGR TR R 15. 6% (22/141) i1 10. 2
(5/49) , FERZ43 0k 22. 7% (5/22) F1 0% (0/5)
b, WA 5K L6 4 B 0 BE DL G O i, A L E A O
AR AR — 0 e, ARAP AR SR 6 h 4
13K 5. 7% (3/53) , B3 h 0% (0/3) s AR Hh i
Rige 16 ~18 h 4, R EZ L, — M40 K
18.6% (30/161) F1 1.3% (1/79) , %& It % 45 5] K
3.3%(1/30) F1 0% (0/1) . i B 7E 3k LL 2R G A1 5E {81
B rh, AT AR A — 38 43 1T LAAE R A1 i B 7% e
PRATZAERE 1 o AN IS HALIEAT RSN ZH | i AR
HhREAEEFE 6 h 16~ 18 h J5 HEAT M40 32 4, B B AN
SBEALL AR A BN AZKG Je ) R R SRR R N
A3 AT H R R AT g R X R 43 OF -, B TR AT O e R
20 ML P A 2, BT DT R A BB 5% T ORS BR AR 4 b 4
2R TR SR, HE S PMSG (B 4)
(A B Fp R o A AT A 0 B ) R B O, R
G A AR D> — &R 43, IF HoR W B A BE L L2 B0 .
PEAS 4538 4 PMSG Al HCG 5 R HEBP 51 42 51 g
PN R g 1) R B R BE (LB B HCG AR 45 21, 2
F A 2T HE B R RS R

25 L RTIR BB 40 M AR A1 B (TVMD) 1] DUAE Ky
A=Ak N B HE 1 2R D — F kb SRS e, O B
AT DL e — Le I A L DL R /DN B O - R %R
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Application of Oocytes In Vitro Maturation in Mice Biological Purification

DU Jiangtao' , WU Xiaojing”, DAI Fangwei', LU Lingqun', ZHOU Shasang', YING Huazhong', GUO Honggang'
(1.Zhejiang Center of Laboratory Animals, Zhejiang Academy of Medical Sciences ,Hangzhou 310013, China)
(2.Hangzhou Chinese Medicine Hospital , Hangzhou 310007 , China)

Abstract. Objective In mice biological purification, ovaries that did not ovulate after ovarian stimulation, were
dissected and immature oocytes were isolated from follicles, then subjected to in vitro maturation for the ability of
fertilization.By IVM , our aim was to improve oocytes utility ratios and as a remedial measure when conventional
hyperstimulation fails. Method In mice biological purification, COCs were isolated by puncturing of ovarian
follicles with a needle, that did not ovulate after PMSG and HCG stimulation, then subjected immediately to
maturation in IVM culture. At the same time, the normal superovulation after PMSG and HCG injection, the
immature oocytes in vitro maturation after PMSG injection, and suspected matured oocytes and nude oocytes in vitro
maturation after PMSG and HCG injection were used as controls. After IVM and IVF, the 2-cell embryos were
introduced to oviducts of the pseudo-pregnant foster mothers, and developed matured individuals in vivo. Result
Ovaries that did not ovulate after PMSG and HCG injection ( group A ) ,the mature rate of immature oocytes was
87.0%+3.2% ,2-cell rate was 55. 1% +12. 3% , blastocyst rate was 23. 1% ,41 2-cell embryos were introduced to
oviducts of two pseudo-pregnant foster mothers, and 5 cubs were born, the birth rate was 12.2% , PMSG injection
only, immature oocytes were obtained 48 h later ( group B) ,in vitro maturation rate was 83.9%+3. 9% , 2-cell rate
was 51. 8% +9. 3% , blastocyst rate was 38. 5% +13. 9% .The normal superovulation after PMSG and HCG injection
(group C) ,2-cell rate was 78.9% 0. 6% , blastocyst rate was 78. 0% +3. 8%.The suspected matured oocytes and
nude oocytes were obtained from ovaries that did not ovulate after PMSG and HCG injection ( group D) , matured in
vitro 0 h,6h and 16~ 18 h,the mature rate,2-cell rate and blastocyst rate were all lower than the other three groups
and had significant differences.The 2-cell rate of group A and group B had significant differences, and blastocyst
rate had extremely significant differences compared with group C. Conclusion Oocytes IVM can be used as a
remedial measure when conventional hyperstimulation fails, and also can be used to improve rare strains of mice
oocytes utility ratios.

Key words: mice; oocyte; IVM; biological purification
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1.1 ##

AETT B BEHE (0. 1 g/ Fr A0 SUES 24 M J3% 43 A FR
v ), R R A OPY U7 R % (20 mg/ i, Patheon
France) , BEE (£ FHZ% 500 o/ 4%, VT 1 9 45 AR W RF 3¢
AMRAF ) ICR /N, 6~8 J S METE 50 H 14 T i
18~22 g, SPF 2, Wy 3K F i) e 40 3 oo 5 ik SE 5 sh )
H R L VAT IES SCXK (i) 2016-0002, fa] %}
POK GHRHEZ 121 C & 287K R 20 min, #0k}
WU J5 TR F S KT R AR TR S R, SRR sh )
F IBCEE IR, i 5% T VL P 4 B 9 A% MR DU o0 TVC
B 5L 5 %, VR AR5 SYXK (#%) 2016-0002, 52 45
W4 AT IF No.43004700043118
1.2 A&
12,1 JRIRHEC A 12 1 B /0 BRI AR I 20 4 B 3 11y
HEr AR RN RIS B R IR R (26£2) C LB JE
60% ~80% , WA 51 24 h, PKoK iUk (4 °C |
JKYR 10 em,5min) , 284K 24 h, $OKHEIK (45 C K
% 10 em, 10 min) , B i A5 R (HLE 1.0 mA (/S
JE 50 V, AR 1 min B3 19K, REROEIEL 10 s, FESE
30 k) KB 1 min, £5 5% (R 3K 5% 1 IR/s F
22 15 min) A7 BRI 2 h, (B 45° MR 24 h) 3]
TR (100 g #eBHim A 200 mL 7K ) 10 h, 23 i i &
1 h, B RHEE (6:00~18:00 S REHIH, )k H 18:00 ~
6:00 & M) o SC 56 I B v R R ORI 2= D 4G T 2
W RBEPLES T 1 il 8, T[] FloROA BE % 25
I, A8 /N B BE 00RO & AR B VR N S B B A
T3 DML I AT . ELLL T 21 d I, &
1 B AN T DL A 7 S e o A AR A
1.2.2 SEERshWyindl K 45 25 7 v 25 UM R (10
R/ REWESE A T AT AT JL, 1E 8 O IROK) |, % IR
1.2, 1 Jy ik g sy S ARAE sh Wy B AL, I BEAL 7 4 4,
2 10 2 AU ZH (45 7 AR B ER KO IE 8 SR ) |
MR VGIT A (45 THVGIT 20 mg/ J) 4N i 4
(B THWER 0.1 ¢/ ) G A (45T HAETT
BRE A , S AW AR AL S 5, P H
BT RN Y, R TR GEE R 0.2 mL/10 g(HR 4
N TR 24 B2 S0 5 12 ) 5% = i v e N A4 3 T AR
Yo ny RO &) , AR 408 50K 25 B9 Im R H 25 07 ¥, %
22452 30 d,
1.2.3 A7 % RIVEN R
1.2.3. 1 /NERARE & A A8 fb e 4 2 #8456 1

PRI IC SR HT 21 d HE N7 IVARAE AL AL, B2 1 % B 5
FARVZH (LR 2H  Eh PR VU VT 20 (4E N e 21 1k &
2520) M LL R BT, 55 2 TR r G sk HE 1 45 24530 d, 5
3 d AR R 1R, IR £ B W AT LB .
1.2.3.2 B /K I % 3L % ( Sucrose preference test,
SPT) : &3 FE [A) A & 2 AR, 55 14> 24 h,2 iy
AT ] 1% W FEREE W50 2 D 24 h 28
ALK B R R E N U BEALACE 2 S KO, 23 0
1% BEWE W L2 47K 32 /0 BRUTE 4 e D #6 B9 B 7K
OIS 1R B 21 RIS 50 K/ BB 7K I 2%
o BEAK 3 (%) = FEREK I AR S i/ (BERE K
FE B+ R AR B i) x100% .
1.2.3.3  §®3B8 §FEEKIR L ( Forced swim test, FST) ¥4
ANBY B VR 14 em 3 B B R e AR
24 cm, B2 13 em) , JiEYK 2 min 5, 7 F42i0 5 4 min
W/NELR AN S [E] o A g ]« 46 /0 BRU7E 7K 45
IE5FL R RS AU /N BRIz 3 LU AR A7 3k 3
AR KT
1.2.3.4 EEiX % (Tail suspension test,TST) : 5§
Steru " * T B 7 s , B0 e A4 /) B
BB 2 em A EAEEREAE (25 emx25 cm%35 cm)
TR, FF 4k 6 min, IC 5% )5 4 min FFZEA 5 RITHH]
L3 #Fithmik

7 SPSS 20. 0 G it B 44 % 52 56 B 41 k47 4e it
AL B A 2 BN 2 SR 2 1) L B R B IR R O 25 40 B
(One-way ANOVA) , ¥ 4ls DL B+ bR 22 (x2s) 3R
78, LA P>0.05 JC i 3% 1 22 5, P<0. 05 A7 1 3 1 22
5 ,P<0.01 A WEFME R I KF «=0.05,

2 HE

2.1 HYERENTL
SHPIRTT A AR R R, B9 R, 5
25 FIXTHR A b, oA 22 R (2 P<0.05) 5 21
RHAWBEELET (" P<0.01) ;45255 S 254
PRI WK, 5 46 K, SRR FPT T A LA, 1K
HRZGHAA BEEER("P<0.05) , LFE1,%£ 2,
2.2 NRBAESEHEERBAKREENRE
9521 K, 525 {O IRAL L ER, 4% 4 /N BROBE K R
T FE R BB/ (i B R A7 B E P22 57 (° P<0.05) ;
5550 R, SRRV AR G 2 AR K B AR i
HA R EH 2SR (7 P<0.05) 87K fi 2% 5 H A W
FEZES (7T P<0.01) s SRR B VG ITH LA B
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®1 HEAEEIHIMEREHNTHER(g,xts,n=10)

Table 1 The changes condition of the animal weight in model establishment period(g,x+s,n=10)

28 51 ERIPN H3KR £ PN EHCDS ERVSN %15 R 518 K 521 K
25 0 BR 19.7+0. 6 21.2+0.7 22.3+0.7 23.5+0.7 24.6+0. 6 25.8+0.7 27.2+0.5 28.5+0. 5
570 2 19.5+0.5 21.1+0.6 21.9+0.8 21.4+0.6%  21.1+0.5%  20.7+0.4%% 20.2+0.5%% 20.0+0. 422
R A 19.7+0. 4 21.2+0.5 22.2+0.7 21.6+0.6% 21.2+0.5% 21.0£0.2%%  20.8+0.4%% 20.5+0.24%
279 e 4l 19.5+0.3 21.2£0.8 22.8+0.9 21.7+£0.8%  21.4+0.5%  21.1x0.3%% 20.8+0.3%% 20. 4£0.25%
A HZH 19.7£0.5 21.5+0.9 22.1£0.7 21.3+1.0%  21.0+0.8%  20.2+0.6%“ 20.0+0.3%% 19.5+0.24%

T 528 A R4 AR, @ P<0.05, %2 P<0. 01
Note ; Compared with the control group, » P<0.05,%% P<0.01
®2 RLBMHMERENTUER(g,x+5,n=10)
Table 2 The changes condition of the animal weight in administering drug period(g,x+s,n=10)
Eibil] 21K 24Kk 27K 30K Hi33K 36K 39K i X 546 K 50

XA 28.5+0.5 29.5+£0.3 30.7+£0.7 31.9+0.6 33.0+0.3 34.6+0.4 35.7+0.2 36.8+0.4 38.3+0.3 39.4x0.2
HERIZH 20.0+0.5 20.0+0.3 19.8+0.5 19.7+0.2 19.6+0.2 19.4x0.1 18.8+0.3  19.3%0.2 19.4+0.2 19.5+0.2
3
3

R VEIT AL 20. 50. 21.0+0.5 21.6+0.3 22.2+0.7" 22.7+£0.2" 23.420.2" 23.920.2" 24.4+0.2"" 25.0+£0.3"™ 25.6+0.3"
AN el 20.4£0.3 20.5+0.3 20.8+0.3 21.3x0.4 21.6+0.2 22.0+0.5 22.3+0.2* 22.6+0.2* 22.9+0.2*% 23.5+0.2*"
BAMZA 19.5+£0.2 20.1+0.3 20.8+0.3 21.7£0.3% 22.5+0.5" 23.6+0.2% 24.4x0.2* 25.4+0.3" 26.4+0.2"" 27.3+0.3""
- OSBRMA E, © P<0.05, " P<0.01; 5P TT A L4, " P<0. 05. Q%5 21 RFHZH 0 K
Note ;D Compared with the model group, * P<0.05, ™ P<0.01;Compared with the Fluoxetine hydrochloride group,* P<0.05.@The 21st day was

the Oth day of administration

x®3 NEBABEREEREKEEERNHILE (x+5,1=10)

Table 3 The comparison of total sugar water consumption and preference rate of sugar in mice(x+s,n=10)

15 BEKIHFERE (2) B 2 % (%)
EHRIDN %21 K EARIUPN 1R %21 K EARIUPN
25 X IR 41 65.0%2.0 70.4x1.2 64.2+1.7 80 81 82
7R 241 67.9+1.8 49.9£1.0% 38.3+1.8 76 6042 51
R TEITA 74.222.5 49.2+1.3% 59.5£2.7"* 79 5744 69" 4
Y e 41 70.2+3.3 44.0+1.4% 50.1+1.5" 74 5400 60° A0
BeA 24 75.6+2. 8 53.0+2.2% 58.6+2.0" 75 5844 75" = #L

D5 % Ao B LB, © P<0.05, 22 P<0. 01 GBI 4] L HE, © P<0.05, ™ P<0. 01, 54 MR P VT 41 L8, P<0. 05.@Q% 21 KA 245
(UPN
Note ; D Compared with the control group,” P<0.05,%* P<0.01; Compared with the model group, *P<0.05,* P<0.01, Compared with the

Fluoxetine hydrochloride group ,*P<0.05.@The 21st day was the Oth day of administration

XS 2 7K S T i RO K Ml 2 R A 25 25 W TR R4 ABHNRBEBKSBRERM B IR
HS B LR EEZES (P>0.05) ,0L3% 3, (s,xxs,n=10)
2.3 AHEMNRBEEXKAIHEBEEREATH Table 4 The comparison of the fixed time that
] i b forced swimming and suspension immobility in
T AREE N B 2GBTS A 25 4L/ B a mice by drug administration(s,x+s,n=10)
Ak A 5 ) Bk R B 447 0, 1 A 4 e
o R NN . N e 75 [T R 45+ 9 41+ 5
Hoe, A P AL K B R A S R B E s 92210 125215
PE2 5 (7 P<0.05) HE A FH 25 2 B R A Sh i [a] B A AR TT 41 54212 62+ 8
B SB EHERE S (7 P<0.01) AR MR PG IT Al e e, A $2=10° 106=12"
BA A 50+ 7% 51+ 674

BE M2 B R A S ) B g F 22 5 (TP<

W 5as X AL LB, 2 P<0.05; SEUALA E#k, © P<0.05,
0.05),#% 4,

“ P<0.01; 5 R R I PG T 41 L 4¢, " P<0. 05

Note ; (D Compared with the control group , ® P<0. 05 ; Compared with
the model group, * P<0.05, " P<0.01; Compared with the Fluoxetine
hydrochloride group ,* P<0. 05
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EEGaTF R AR 25 T R A Rk 6
JH 2G5 T 3 AN A, T REIE K T VAT ]
R 1 8 3 e J B0 5 3 o 9 b LA AR ) 40 LB £
FOMERZE " L kB RGBS B R 2 R AL
I 4540 T 1/4, B f d A 22 36 T 4 0 B e e
BABCEREE T 30% , £ 8CHk LR B S 25 0 %
AN BB, 25 1 0 3R X AR S 6 5 1 25 B oA
B RO R L AR B PR R T, Sk 4
RIHRHE 58 AP R SRS HE A X %W
PR ) DR 2 2 Al B P A BSOS R 2 TR
BIZA 5. TERA I X 5 57 4 0L - F 98 L%l ) =2
) 77— L[] 5 I 52 4 93 %, 308 2o 0 28 1 40 b
[ 2% FE 4T JE T, k- 3 L ( Brain-Smooth Mus-cle, B-
SM) BHAFAE 3 ASHE A B A S 9 0L A - v
JIL,3 H A5 1 0 G 6T I X G 6 - i L
fay S RIS RE S0 80 2 2 B R e LRI L
S AR - 9 LR G S I R R i i
P TR B RE R 45 0% IV o Y 17 5 - LR 4
T X 0 LA S R TR T R I % R G
T 32 5 0 £ 28 PR, LA ) S 9 LS T 30 36 1
(92850 I % , 30— A5 U BT i LA TRl Lo o 1 2
& o 6 A5 T T U, 5 5T I a0 5 R, T i 5 U 8 95
A 70 B MR L R, i 28 A AL TR SR REIE % . 4K
A G 00 o, 8t A i A D) A A AE L, R W IE
B AR HORS P SR TR AR R AR I L ok
VIV 365 10 20y B, 45 25 P Y, 1 5 9 7
B REDR R AR A R o A T 2 S 2
GyPE), MR C R AR R R AR
JFF 40 e 8, 3 I 0 g, o I LA e 2 LR AR
JH , AR BIF 5 205 4 I B0 [0 995 AL, % %€ 68 410 48 e
R

KR 2 A R I AR AR /N B e 2 i
A FR " BE T R IR R ST A 21 K, A 4
JIN UK R 2 3R F [ 20% , 1 B e W R, 5 s
PG IR 20 LR Y B B 95 5, R W/ BUI AT AE
PR Ty o /N LR R B IR R B R I R T
7 9 4 AR ] T 30 40 18 S 45 B BRBE T B G 22
B H AT Ay 4 BR Y JE B X 24 0V A 1 A AR

FBEAT AR 5 0 16 o WIF 5T 2 B 22 BT AR 24 468 ] 4%
TN BB 7K i 2 3% Dok 2 /I BB 2 RS 3 9 Dk 19 AN
BT W% A R SR A g
Ja (365 39 K) , SRR AL L, 4 7N e 41 (25 15
455 mg/kg) PRI B A B FE 22 R 5 S0
K, SN LOBE, 4k TR e 0 7K T FE 1 SO 7K i
T RIGHA 22 5, $2 75 2 73 e T LA /s B
PRI /) BUWE 7 T AR o B 7K i 222 25, 920 /D Bl
S48 36 Y7 DK A B B 18] Rk FE AN s s 1], HL AT B4 AR A
AT G ER R TP 7T K A 25, X /0N O 7K TH FE B
T WK i 2 S B s/ /)y BRI 38 Y7 VK S Sl 1A A
FEAN B i 8] ROCR B 2, SRR A A, BT I
25, 25 L P 4 T Tl JK 5 R T SRV VT A A AR AE B0
Pl B 0 BT AR AR T, D i PR AR AE 1Y
I R 25 4R I SR AR o 2 9 B (AR S AL o mT B S
LI PR AT e S-GDT, 4 35 7T 40 i 1152, 0038 I T
T I T AE A VE T, DA K B-SM % 3 #E fAH T 1
FA 2%, BB B0 AR 23 1 AL A T ik — 2 BF 5
2 % X B
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The Effect Studying of Vinopropylamine Combined with Fluoxetine
Hydrochloride on Depression Mouse Model

WU Xidong', XIE Meng®, KOU Guang’, DING Qi', ZHANG Yun', ZHANG Wuping’
(1. Jiangxi Institute of Materia Medica of the Fourth Detection, Nanchang 330029, China)
(2. Jiangxi Provincial People’ s Hospital, Department of Medical Examination, Nanchang 330006, China)
(3.Jiangxi Provincial People’ s Hospital, Department of Pharmacy, Nanchang 330006, China)

Abstract; Objective To investigate the effect of vinopropylamine capsules combined with fluoxetine hydrochloride
on depression mice; Method The depression model was established by the method of chronic stress and isolation ;
Randomly divided roup and vinopropyla mine combined with fluoxetine hydrochloride group ( combination drug
group) , each group ten mice and were administered drug by gavage for 30 days, the weight change, sugar water
preference rate, the fixed time of forced swimming and suspended tail, and were compared and analyzed, and was
comprehensively evaluated the effect of the combined drug on depression mice; Result When the moding was
established (the Oth day of administration) , the total consumption of sugar water, the preference rate of sugar water
and the weight of mice in each group were extremely significant reduction ( P < 0. 01 ); After intragastric
administration, the weight of mice were increased in each experimental group, on the 30th day , compared with the
model group, the combined treatment group was significant (P<0.05), on the 39th day , the vinopropylamine
group was significant ( P<0.05), and compared with the fluoxetine hydrochloride group on the 46th day, the
ponderal growth of combined treatment group was significant ( P<0.05) ; On the 50th day, each dose group of sugar
water consumption and sugar preference rate were different extent increased, compared with model group, the sugar
water consumption and sugar preference rate of vinopropylamine group were significant (P <0.05), and the
combination drug group of sugar water consumption had significance (P<0.05), the sugar water preferred rate had
a extremely significant difference ( P<0.01); The immobility time of forced swimming and suspension tail were
significantly reduced of the vinopropylamine group and the combined drug group, compared with the model group,
the immobility time of forced swimming and suspension tail of the vinopropylamine group were significant ( P <
0.05), the immobility time of suspension tail of the combined drug group had extremely significant differences ( P<
0.01), and the immobility time of the suspension tail of the combined drug group had significance (P <0.05)
compared with the fluoxetine hydrochloride group; Conclusion  The results of this studying suggest the
vinopropylamine had antidepressant effect and combined fluoxetine hydrochloride was more effective , this studying
will provide experimental basis and reference for clinical depression combination drug.

Key words: Vinopropylamine ; combined ; Fluoxetine hydrochloride ; Depression
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3 AR = T B A A T s AL A, R S R N R R A AR R S, SR LRI B A 237 4,
HGE AL FE N EL(Na) 2 5~ 19 A4, P4 11.85 4> P B 0 & i (He) 24 0. 85;F 1 £ 515 B & # (PIC) &
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TRER, BRGSO 1~1.2 77 2, ik
TEBE A VR AR B H) A7 7E A2 F VBRI M OC &R AR F
FUME FRIE A W 45 58 W0 % & NE L R AR
(AN TR R 4 HEAT T OGS IR BE LA AR, 25 1 A 1 B
Jk A 4 1 2 mL, EDTA $1%

1.2 FENRERAA

A : Sigma = H Y% YR ES 0 ML Bio-Rad 3K AX
UVP GelDoc-1t* ¥ B 1% 43 Hr 4% ABL B PCR X
ABI 3730XL i 748 4%

i 77 : Qiagen DNeasy Blood & Tissue Kit 4% [ig #&
B & Takara Premix Ex TaqTM Hot Start Version
PCR S i 17 & 45
1.3 XBWHE
131 BiRE 5 b 4« 2 i BE & 6 ] Qiagen /3 7
%5 R 69504 1YiR 77 & DNeasy Blood & Tissue Kit
(50) 4R AL R . A% MR #2 US>k HI ND-1000 % 4h 7y
DG EE T 53 A 1 HRURR R (1% 4l B Ak B2 o R 1% 35

W R JC L DK AL DNABE 2 15 3 A 2l

1.3.2 @ BREAMAERS5IYE . R
mk AT GenBank ¥ A B4 A0 15 L 0B 4 00 5%
W Z S & RFEE SR T2 A ARG 6
PR 20 ATt TR A7 a5, Horfr i s D1S533 . D10S611
D2S146, D3S1768, D3S3045, D4S1645, D5S1466
D6S311, D8S1106, D9S934, DI11S1352, D12S67,
D13S797 .D15S644 . D18S536 , DXS6810 & HX T 3 ik
1~6,f7 5 D12S375 . D16S409 .D17S800 . D22S419 %
BT GenBank ¥4 15 . 20 ANl T8 AL A7 45 )% 51 3 7
GenBank 4 FEA 4% o &AL x5 1] FAM 451,
ARG W 5IY% 5 FF 5 Wk 1,

1.3.3 PCR i : PCR W & & & : Premix Ex Taq
Hot Start Version 10 wL #47 1 wL.10 pmol/L IE [i]
31410, 5 wL. 10 pmol/L JZ 13145 0.5 wl FeHik i
EE 20 pL, PHEFR)T R 94 CHiAEYE 3 min 94 C
AR 30 s, F AR IR E (MR 1) 30 5,72 CHEAf
30 s, ¥ 30 ¥k ,72 C 14 4F 10 min,

1.3.5 FHERKEPBEIKS 0T 8 N %
1001 AR BUEIR 2R BC9 wL I A EAEAH  FF
A 1 pL # B 10 £ 49 PCR = ¥, fif A] ABI
3730XL W ¢ AL #F AT B o4 B od k. A OH
Genemarker H1 [ Fragment( Plant) F Bt 4§71 8K 4 %+
IR ASCAS: 21 AY D 46 K dhe 2R AT 20 A, R A% Dkl N
R RN SR VA RS < ST RN AN R
B A8 A BERN .

F1 01 EEBRPIENANTBEEMERENSR
Table 1 Amplifying condition and chromosome
distribution of 20 microsatellite DNA

loci in Macaca fascicularis

BEPR L5 SI9F51(5-37) Rk BKRE
Locus Primer sequence(5’-3") Chromosome ~ Temp/C
CATCCCCCCCAAAAAATATA
D1S533 1 55
TTGCTAATCAAATAACAATGGG
ACCAAATGAGACAGTGGCAT
D3S3045 2 56
ATGAGGACGGTTGACATCTG
GGTTGCTGCCAAAGATTAGA
D3S1768 3 61
CACTGTGATTTGCTGTTGGA
ATGTCCTCATTGGTGTTGTG
D6S311 4 58
GATTCAGAGCCCAGGAAGAT
CAACTTTCTTCAATAAATTTGGC
D4S1645 5 56

CAGACACTGTCCTGTTGTGG

GTATCAGAACTTCATGTTGTACACC
D551466 6 54
GGCACCTAGGTTTGTTCTGA

CCTTCATTGGCAGACTCACT
D155644 7 55
GCAGACACCAAGATGATAACG

TTGTTTACCCCTGCATCACT

D8S1106 8 61
TTCTCAGAATTGCTCATAGTGC
CATACAGGAAACTGTGTAGTGC

D10S611 9 51
CTGTATTTATGTGTGTGGATGG
GGCTCAGGGACTCTGGA

D225419 10 58
GGCCAATCGGTAGGTCA
TTGTTGAGGGTCTTTCTCCA

D128375 11 55
TCTTCTTATTTGGAAAAGTAACCC
GCAACAGTTTATGCTAAAGC

D12567 12 52

GCCTATGCAGTTCAAATCTA

TCATCCTTACTCTAAGCAAAGATCC
D25146 13 58
CACCACATTCAAATGCCTCC

CGGTGAGTTTTTTTGTCC
D1151352 14 58
ATATCCTTCATATCCTGAATCTCTG

TTTCCTAGTAGCTCAAGTAAAGAGG
D95934 15 60
AGACTTGGACTGAATTACACTGC

GGTCTCATCCATCAGGTTTT

D175800 16 55
ATAGACTGTGTACTGGGCATTGA
GGTTTGCTGGCATCTGTATT

D135797 17 56
TGTCTGGAGGCTTTTCAGTC
ATTATCACTGGTGTTAGTCCTCTG

D18S536 18 51
CACAGTTGTGTGAGCCAGTC
TGAATCTTACATCCCATCCC

D165409 20 58
AGTCAGTCTGTCCAGAGGTG
ACAGAAAACCTTTTGGGACC

DXS6810 X 58
CCCAGCCCTGAATATTATCA

1.4 FitA*E

K POPGENE32 H1 NTSYS %K 4 %t £ i #F 17
WAL ZREPE T . THE & 5 W Y A5 L B TR B A AL
A5 Ar FE D UL 2 5 B TR AR A B R RE AR B4
B Nei’s RN ZHEUKZEFEEEERIAEAN
()35 4% 78 S s AL B B st AR DL R B F-SE it
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2.1 200D EMAERBEKXRAD

30 NEE AR 20 AN I A7 s T A0 A R Tk R B RN
VI L 2.
2.2 B BRESTMEST

H 2% 3 AT L, 30 AN FE AR 4G I 31 45 £ 3k [ 237
A H B S (37 SR B Na g 5~19 4, SEH o 11. 85

A Horh i 2 B 47 8 & D12S67, ik 19 4, J /b

B s J2 D18S536, A 5 A4 e [H A7 850 55 or B A
B Ne 2 3.2374~12.3288 4, F- ¥ 4 6. 9473 /\wri
IR Ho g 0.3~1,5F-45 4 0. 7833, ]2 2%
He 4 0. 8508 ~ 0. 9345, 5F- 33} 0. 85 ﬂzi’;jﬁﬁ%,
J# He W& TE WL G B Ho; Nei’ sﬁﬁlyﬁé
FEH K 0.6911~0.9189 573 % 0. 8358 ; 7 [& {5 B
FEB 1 1.3914~2. 7085, F-H K 2. 0954 ; £ A5 B
4k PIC 24 0. 6609 ~0. 9135 571 % 0.817, ¥ kK F
0.5; W) Vo B SRR DR KE BRI
R RRfE 28, ANt 3 AR T IR E 2
P (W2 4) 3 DHER (FON RL W) 23 1] A6 ) 2]
SR 158 (158 #1173 4> PB4 4 B He 43

2

R3 0AER20ANMHIDEMAE

£2 20 M TE DNA B A K B
Table 2 DNA fragment size of 20 microsatellite DNA loci

B PR et fk J BRI/ bp
Locus Chromosome size
D1S533 1 182~253
D10S611 9 168 ~222
D2S146 13 191~217
D3S1768 3 184 ~242
D3S3045 2 175~219
D4S1645 5 251~303
D5S1466 6 278 ~320
D6S311 4 208 ~250
D8S1106 8 130~ 160
D9S934 15 178 ~224
D11S1352 14 215~248
D12S67 12 121~231
D12S375 11 164~ 189
D13S797 17 178 ~206
D15S644 7 184 ~258
D16S409 20 120~ 140
D17S800 16 160~ 198
D18S536 18 146~ 159
D22S419 10 255~281
DXS6810 X 169~197
4 0.8371.0.8318 Fi1 0. 8642;  F ¥ £ {5 B & &

PIC 434 0.7692 0. 7653 il 0. 8001, 3 4> B {4 7R
A7 PR R Y A 22 A5 1k

i e RS

Table 3 Genetic polymorphism measured at 20 microsatellite loci in 30 samples

R ot RS wERR e mmpan O W EEfEaGR
SR8 SR A s% L
Locus Na Ne 1 Ho He H PIC
D1S533 15 7.7922 2.3692 0. 8667 0. 8864 0.8717 0. 8620
D10S611 13 8. 4906 2.3113 0. 8333 0. 8972 0. 8822 0.8714
D2S146 14 9.3750 2.4169 0.7333 0. 9085 0. 8933 0. 8841
D3S1768 15 9.9448 2.4757 0. 9667 0.9147 0. 8994 0. 8915
D3S3045 16 8.2569 2.3772 1. 0000 0. 8938 0. 8789 0. 8679
D4S1645 14 6. 1224 2.1590 0. 8000 0. 8508 0. 8367 0. 8204
D5S1466 11 6. 6421 2.0932 0. 9667 0. 8638 0. 8494 0. 8333
D6S311 14 7.4380 2.2852 0. 8000 0. 8802 0. 8656 0. 8536
D8S1106 9 7.3171 2.0679 0. 7000 0. 8780 0. 8633 0. 8479
D9S934 9 5.5385 1. 8993 0. 8333 0. 8333 0. 8194 0. 7967
D11S1352 13 9. 0909 2.3740 0. 9000 0.9051 0. 8900 0. 8807
D12S67 19 12. 3288 2.7085 0.9333 0.9345 0.9189 0.9135
D12S375 7 3.4091 1.4612 0. 6333 0.7186 0. 7067 0. 6609
D13S797 10 3.2374 1. 6089 0. 7000 0.7028 0.6911 0. 6674
D15S644 14 8.6538 2.3331 0. 8333 0. 8994 0. 8844 0. 8735
D16S409 9 4.2353 1. 6793 0. 7667 0.7768 0.7639 0. 7294
D17S800 14 6.3158 2.215 0. 8000 0. 8559 0. 8417 0. 8293
D18S536 5 3.5785 1.3914 0. 6000 0. 7328 0. 7206 0. 6731
D22S419 8 5.0562 1. 7857 0. 7000 0. 8158 0. 8022 0.7773
DXS6810 8 6. 1224 1. 8954 0. 3000 0. 8508 0. 8367 0. 8155
Mean 11.85 6.9473 2.0954 0. 7833 0. 8500 0. 8358 0.8170
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Table 4 Genetic polymorphism in 3 groups

| TOWRER PHARER PHRERS  PRWE  PEWEE  PHNGEW  PRZER
%L Na FIKEL Ne SHT 724 & Ho A B He ZHEH B & & PIC
F 7.90 5.2913 1. 8081 0. 8000 0.8371 0.7952 0.7692
7.90 5. 4833 1.8073 0.7650 0.8318 0. 7902 0.7653
W 8. 65 6. 1483 1.9333 0. 7850 0. 8642 0.8210 0. 8001
2.3 Hardy-Weinberg < i # il BE) 2 R GERIE 1, FEIRA N BRI ER N
Hardy-Weinberg - %6 J &5 R R (£ 5), — 2R MW OB RR Oy —2,
LR S AT H-W A, B F OB IK 7 0L S
D6S311, DXS6810 |, N #f 4K £ fi 5 D13S797,
DXS6810 |, W Bt K 7 i /5 DI1S533, D9S934 |
D228419 L AEEA -1, P<0. 05,
% 5 Hardy-Weinberg & il &5 £
Table 5 Result of Hardy-Weinberg equilibrium
HE R 7 24 F N W 1 EF Nei’s EHEEEH UPGMA BEE
D1S533 0. 903377 0.752751 0. 000001 Fig.l UPGMA dendrogram based on
D10S611 0. 792705 0. 139474 0. 579454 N o
D2S146 0. 212060 0. 407048 0. 986612 Nei" s genetic distance
D351768 0.268277 0.831254 0. 132370
D353045 0. 980810 0. 946567 0. 819639 = .
2.6 F-FZit2MERR
D45 1645 0. 878646 0. 108238 0.912992 it &M E R
D5S1466 0. 969303 0. 994836 0.778743 R 7 Al 0L, Fis 316 4 0.0235, Fit #{H K
D6S311 0. 029447 0. 993789 0.912852 0. 0628 , 2 1] % 1A 22 3% 22 58 T2 Fil AT 26 45 5% 0§ /I
D8S1106 0. 090710 0. 482902 0.311840 i . o
D9S934 0. 943579 0.217280 0.013699 Fst {6 J 0.0402, Nm #J{i J 5. 9616, 3 B /4 1]
D11S1352 0. 742654 0. 316495 0. 136463 WAL AN o
D12567 0. 547980 0. 944297 0. 198845 .
7 F-FZitEMERFTRNLE
D128375 0.956015 0.958273 0. 072630 * st & AR R
D13S797 0. 974022 0.027371 0. 246763 Table 7 Result of F-statistics and gene flow
D155644 0.540312 0. 056310 0.418932 FEF N BENE SR BBERIT A R A b BB R
D165409 0. 898896 0.917553 0. 053780 Locus Fie Fi Fat N
D175800 0. 629342 0.284919 0. 946755 515533 o 0297 0 0057 0034 70139
D18S536 0.278820 0.785314 0.347983 108611 0,011 0. 0554 00141 5 4214
D225419 0. 568866 0. 947878 0. 005625
D25146 0.1252 0. 1791 0.0616  3.8106
DXS6810 0. 000050 0. 000001 0.761166
D3S1768 ~0. 1006 -0.0747 0.0235  10.4013
. . N D353045 -0. 1605 -0. 1378 0.0196  12.5081
2.4 HEEEMECHEURE
D4S1645 0. 0264 0. 0438 0.0179  13. 6944
F6 B PRI RE, T R . D5S1466 -0. 1861 0. 1380 0.0405  5.9153
H13E 6 A L3 AN E VK 3 44 B 5 25 Ak 30 BB 0. 2556 ~ D6S311 0.0419 0.0757 0.0353  6.8318
D8S1106 0. 1429 0. 1892 0.0541  4.3750
0.3223 3k YL YL Bl R 72. 45% ~T77. 45%
AR LSy © D9S934 ~0.0526 ~0.0169 0.0339  7.1250
®6 Nei's BEEBMBEEURBRULER DIISI352  —0.0465 ~0.0112 0.0337  7.1667
Table 6 Nei’s unbiased measures of genetic D12S67 -0. 0646 -0.0157 0. 0459 5. 1908
distance and genetic identity D125375 0. 0865 0. 1038 0.0189  13.000
D135797 ~0. 0606 ~0.0129 0.0450  5.3036
FIR £ N D15S644 0. 0040 0.0578 0.0616  3.8112
F ok ow % 0.7745 0.7378 ) e : : ’
N 0. 2556 e 0. 7245 D165409 -0. 0502 -0.0036 0.0444  5.3852
W 0. 3041 03223 s D175800 0.0144 0. 0495 0.0356  6.7639
D18S536 0.1262 0. 1673 0.0470  5.0656
" D225419 0. 0948 0. 1274 0.0360  6.6923
2.5 BRSNS )
DXS6810 0. 6146 0.6414 0.0697  3.3357
FIF Nei’ s it & i B #E17 UPGMA E K447, Mean 0.0235 0.0628 0.0402  5.9616
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ST 5 2y 35t 4% T A 0 2 V- H S 56 B0 ) o 1Y
—AEE T H BN T € P8 sh ¥ 2 1 AT
B R BR824 W) 24 R DL R ARG TR R Sh
T se AR i A Bl AR W EOR Y K R, B3 A5 A il
W58 LR AE DNA 70 7K b TR 2 2~
6 AL IR 1Y #3 I H &2 ) B A DNA 741, PRH:
HAAZ 284 5 TR 4588 E ]
SRR BLE T N TR G L R E N
W12 WT S5 50 2l W ast 4% o s A I A D EAR B A 2R
P 345 45 g 5 R R R AP A 2 4 . 2007 4R
Kikuchi %" A B A P2 o 6 B 148 > i 1L 437
FEWRUPEHGE 178 8RB R AR E . T4k,
Nikzad 45" R A 18 A HCTL R (7 A5 VPG T 5 5k P 0
6 A~ & U5 B A £ B A 60 5 AL 2 RE MR RN R RE S5 AL, 45
R W ERERT WLEE A &y 0,497, - 14 0] 42
Z2 4 4 0.803, Sunggala £ Penang [ £ 8 #% BE K
HA #1381 2 R, 1 o v I £ 8 o 35t A% B B
i 39 22 ] AT K R Bk, Smith 45
IS AR AL A5 LE B 20 A 7 R A R A Ak S B R
JETUNE B s B LR 30T | ok 3 6 £ B A Y 8 AL
P IR A B HOR M 2 B A gt A5 Z AR VR RCEN eV
SE. BT I SR SRE SR € AR, A A 18] 7 A 5 R L Ak
el P 2 e 45 R AR P 20 A TR
8 AR AL A R B 1 R B R R AR Y
A 2R, E A R IR AR R A 2R T
AR X

ABEFE R 20 A TR AL SR 0 £ A
fR 35 A% o i, 224 ik DR AL AL 0 35 4% 2 B0 34 2 A
R AR g A% AR S /NI RE AR Jit 15 22 RE P T Y 4
b, i 2285 B & & PIC & RN M TR 5 235
PR BEAR FE FR, 24 PIC>0. 5 i, fi TR 07 5 2 A &
JEZZSME o At LR A B AR A P g A% 78 S e LA
TR A R F8 A, HC (A B T R R 35 A 2 AR
& AR R R 20 MM TR 2 A B A A
PIC #KF 0.5,4 0.6609 ~0. 9135, 544 0. 817,
F W] 20 A Gl T ER A A1 A v 22 S L A, RE LA b
S A A A 2 R 5 Sk RGE Y
B RS Z A 30 ASHE R 20 A B A
FWLGE S FE DB Na g 5~ 19 />, - 2 0L ¢ 46 7 Bt
P Na O 11,85 />, ~F 25 47 25 55 i ik I % Ne Ay

6. 9473 A~ IR SR R 0 3 A U8 5 45 {37 i PR 4K
REHIF RS WLEE 42 5 Ho iy 0.7833,
SEHAEZE A B He iy 0.85, F Nei’” s 5L £ 4 i
H R 5 B 80 1 B8, 3 B ) 74 £ 18 0 A
R E YISEE A NI Y [ 2 2 o R Sl DO
3AMEFERE(F N A W) #E 47848 Z 801,34
ARG H O Z8ME B & it PIC Nei” s SiH £
FEEE HOME RS AR50 T 5w, =W 3 A= B
INEAER R B AE 28 . 3 DN EEIRE B 2 &
FEHEIE - Y W B 2% 5 B2, Hardy— Weinberg - £ £6; i)
B FEREAE 2~ 3 A RAL TR Ak, 2 8007 1
AbF H-W FAfif, F—55 i Fis ¥{E A Fi 5 35458
%, 28 45 BF A 52 N T % 00T 53 58 Tt B2 i /)N, 6 AR
AbFREALAE BORAS 3 RN Al PR e B FH
T R A B, R A JE N 2B ROk R Y R 2R
FREE BER KN BB H U 6 H e CH,
FON FLW 3 5263 8 0 57 51 2 )£ 88 A B AR LUK U
TR RO SE A ) N B A 2 I R B AR AR
H G Z WG RIS B RO A, 5ROk IR
TG, L[] 5 B K AP A R K R R e B
D7 A, WA A T TP A A R .
BB TG SR L AN R S T PR A
[ F Fr) BRI 8 |k i RIS i £ 0 T AR 1 3 AR 2 R
P, AR £ - 24 %5 437 55 L Na oh 11,82 4>, -
AR 815 A4, BRI E G E N
0.8562, XX SR AT 18 AN T v 5 % [ ) 4R
JUVG e RN 448 R SR B B R R AT T 2R
PESFHT IR 7R, T PG R AT 2 W 48 2% A B 4 il
0. 6546 . 0. 6299 . 0. 6948 , - ¥y 1] B0 4% 4 B 4% Wl Ky
0.8390.0. 8135 0. 8326, 5 AW 5% Z¢ & FE AL, 2=
B b A AR S 4 S IR % A A O ) 8 2 B
T 2 A FE N ZREM N 0. 7832 ~0. 8801, 7 [
= BASECN 1.5651 ~2. 1592, FL M I A4 ] TE 25 5

XF 3 A Az 7 R AR ) 3545 OC R A M el I,
PRIA] 9 358 1% 43 1k 3R 4 Fst ¥ {H 24 0.0402, 4K %
Wright ™ #4824 Fst 78 0~0. 05 2 [i] 108 BH o B ] sk
AR AR /N ,0. 05 ~0. 15 2 Ji] b 45 58 45 43 4k, 0. 15 ~
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FE i5E 7% B 4% Balb/c /I RSy ko o R 1 45 B Y SRS 7 32
kEH' 2 &' OKEA' EEE F 0 ¥ &

(LG IR BE R R A MR 5 "B Bedi 2 N FE, FR/RUE 150086)
(2. P R B RR R 25 W Ja 58 DU B e 22 R, B ZR 8 150080)

FE B LS BEE b BE/N ORI S K, 51 R o 3l Bk P 2, N R B A EL W AT, FiE S CRA
R IR 0 A P E RN H Bl Bk (Miiddle cerebral artery, MCA) il 4 BAF ME P Balb/c /)y [UI Bk 1 A5 20 (KLU 2H , n =20
H) s R, R Y Balb/c /0y BRZAH [R5 2 T 75t , (5L A Ha 56 141 28 R o 3 Bk 9/ BRPE A IR P AR 2 (IR TR 4, n =20
HY o FAREH 24 h .72 h K M2 3 e 1 43 ( modified neurological function severity score, mNSS) P £ 15 8 25 K¢
BFEARLANRZDGEBHIEN . R ARFH 24 h MABALZA Balb/c /B XU H 800 R AT I8 R R -HAL
ey, BT S S 28 2R BTK i, ()RR A R, JR A i 4 A S AR A A, ELE BGR, Bi 2 A  H e W)
SR B2 AN PR R 5 /0 R 43 A0 A R R WA, T LA L B RS AR O A0 A R IR B R L TR RIS . R
BRI AE ARG 5 24 h A D) RE BRIP40 U AR TR F AR (P<0.05) , X A2 5 T e 45 BIR 546 72 he £
HE T LLTE Balb/e /I B A e 23 i 46 /) Ry deb 1 fil e a2 7

S B IR < ki B I AR Y 5 Balb/c /DN B LRI 5 SEIRAIF ST
FESFES: R-33 X EkFRIZAD: A
DOI;10.3969/j.issn.1006-6179.2019.03.013

IR AELAA 9% BYFE T B il i A g
7 5t A A4 G 24 v 6 B e 20 80% , HL Kk i R
AR T B A o JEE 50 o AT S KT 40 1T 4 i A v R A7
AR IR BA B B Ak otk A
PR 52 e — BB 4 /)N A5 ZE A BR8240 0 R 0
25 2 T 4 20 ZURY 2 U i 50N 9 (recombinant
tissue plaminogen activator, rt-PA) , H H A &4 J7 B
)% HAT 4.5 b, DR il PRV FH 32 31— 7 PR . oAt
25 N EE N AR 2 DR R S AN BE X A2 450 A 20
U e . Rk, 2 T BRI KB Ak 2
AR 2 BE 2 5T B9 77 1) MR 22—, 4 0] 0 HE R
B i PR U5 B 7 B 55 i H A o i i
51l PRAEFE 09 B R 22 ()i, 78 BRRl T 5% v e a7
PR 3 ST A R Bl AR i — A B T
IR, Balb/c /NRUZ R SEE = Z W, SR Z
R —F, EIET/NE R Mus musculus, Balb/c
/N BRI AE 5 5O I A2 &, PR E AT 22 1) A 1R 22
SR B R R T Al R AR R BT, AR AR S AE

75 B 89 :2018-12-03
TEETB BRI AETREB AR H (No. 12511259)

XEHS: 1006-6179(2019) 03-0069-05

Balb/c /IN B Hh il ) 1l 52 ) 2 rh RRLKE Sy A vy
WAL By Zh W AL . Sy i, A TRABUZH 48R
HLBE J7 ¥, T8 2 B W R W b 3 Bk (middle cerebral
artery occlusion, MCAO) i IfiL i > w% 2 & %l Balb/c
/N B Ry K P T e I ASE TS Oy R — 25 AT M kI A
o 3 R R OR3P R 2248 52 R ke BIL T 4 I 22 BE S
PEHEHT I S50 Sh AR

1 #H5RFE

1.1 LY

filt % B AE ME R Balb/c /ML 40 HU MK R R 22 ~
25 g/ KWy R R RL R~ Wi s o — R Be e g sh 4y
DAL B W) BT RS A% UE S SCXK-( ) 2013-001
SEE o S Ak B AT AR N RIERIE R EHOR
8 2016 4 & A 19 OC T 3B 5 LB sh W i 18 S M B
WY S ok R e s A A £ h g AR 3
PR
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F R GG 2% AL =R WA M (2,3,5-
Triphenyltetrazolium Chloride, TTC) , i ik 8% ( BX41,
Olympus, Japan) ,

1.2 SLWHE

L.2.1 /BRI b 3l ik P 2E (MCAO ) A5 3 i ) £ -
AR LA SC B Ay ik /N BUE B R 1R R A
12 h B AREE K PR IS ] 10% (7K & S i 450
mg/ kg M PR /N B, PR35/ BRURRE 1.5 ~2.0 b ¢
ZIN B B T 5 T JE TR B R b R Rl R R
F/NBR BB EEETE 36.5~ 37.5 °C, /N R A2 ] R
MR HAAHEZ B0, # BB, TRRE ST
AR AL G SR 1 mm, 3500 3.5 mm A0 AT HL G B
—NEBEHR 1.0~ 2.0 mm B/NFL. R A i I 5
% KM Bl Bk, R BE T H 35E BEL WY IR AR Sl i S
PURA PR3 A RBEIR , SR I HIF BERG & 500 1A /N AL, 5%
aa, RE¥K/DRET 27~ 28 CHEHEMED
(GBS

1.2.2 BRI RSP0 7575 R Longa #Y 5 4%
4 SPEARUET 0 43 ToA 2 T RE BRI IR 5 1 43+ 5%
JBE JR kA o 2 T RE kA5, RV AN RE iR A O i TG 5
2 9% v RE JR kM R 22 T RE B AL, BV AT E ) A O A
Rl 53 70« T3 JRy kb o 22 T RE e A5, BIVAT A TR X, OF:
] A AR 5 4 73 AN BB B R AT E , B IHUKF T B
FARIGMZEINFETE 7004 1~3 7319/ BUA A A
o ARJFH 2 REEHLIC2 H/NE, T F I iR 2 21
A D) A B H TR B 2. 0 mm 3% £z R U0 A, R
Wi A & 2% WAk =R WA M (2, 3, 5-
Triphenyltetrazolium Chloride, TTC) f% i 2 £k 28 nh W
F1(PBS, pH=7.4),37 CIEIREEIFE 30 min J5
CIVUNSRCE Ay FARIN U VS S S R Z I IS
B B 1t DX i 20 AUk AT U0 B, 48 HE % €5 5 5 Bt
LIiKERITAS

1.2.3 MO RE4 0 07 73« /N BURY #h 28 Z R 45
i DU R FH A 28 2 G890 ™ FE 2 B 3 7 (mNSS) #E 47
DA ST 43 O ok N B AT — 2 0
G5, WO 0 o B IE R /NRL, AL S 24 h 72 h
F FHRUE 1243 B 64T mNSS 3743 374 & 20 3h 4 #h 28
DIRESH 15 R B . mNSS 4 45 32 3l 12 56 F1 - 7 A 3L
5, AR AJE I B8 5¢ WUAE 55 9 20 (B 4E 1 H 45 70 o mNSS &
o0 12 3, PRy s 2% W A 22 D RE A 47 1™
1.2.4 SCERRGZH AR SR 10% 7K & SR IR I 13
SRR /N B, T T g 2 B 0 U AT 2 B BRI A, 5
FEA O E R HE R O, 7E 10~ 20 min [N £8 720

% M 37 CAEFEER /K 200 mL PR vhie SR 5 H 4% £
RHEE/0.01 mol/L BEFRELZZ vhil (4 °C, pH=7.4)
300 mL ¥ {3 [ %2 ,40 min P E I 5¢ , U T Sk B
TN 4% 1) Z2 5 W [ 58 W, 78 4 °C 3R 55 rhoil &
24 h, RIGHIA L AT vh vk K BT RS A
L, DIRT X bR, U0 CAE R (15 wm ) 56K U7 T Al
A, B 10 SR T 5RFEAT HE Jeft . Jefa )5 W iE
WAL BUE 225k
1.3 %itA&E

K HI SPSS12. 0 #4748 124 kb B, #i £ ) 8 i 5
o G SR A B B bR i 22 (xs) R ORI X 56 4
Br,P<0.05 RRERA BEEE XL,

2 #HXR

2.1 MCAO #=EF G

MCAO A5 /0N Bt B A 000 iy JI i iy oy i, iy a2k
ANBE, 10 A SR, i ST ANAR P10 RE ) W I, R )
AR
2.2 pERFEER I X 4B 41 9R 3E S 4G

A5 24 h /NI LD R/ TTC e o, TR
LG OB £L 00 R WA BT AL (DL 1, H-L) BRI
ZEM RN B A AT AR S @ (WLIE 1, C-6) , R T
AR ERI] S R o BN B A DX 41 2L AT
HE Je 8 DUl s 32 43 175 &0 (BLIET 1, M-0) , 45 2R R
REGE g k2 Jei B 20 2 205 0 A A i s, [ J5 7K i 4 il
23 IR, B @B, 122 40 M 20k B 2 b, g
PRAEE , T8 7 240 M 5 0 KT, A R R AN 45 ) o 22 2 M
ASPESROE A% [ 45, AR LG ik S Ml ke aff A
BYHIAE o
2.3 ITAEURER

s 1 Fro, Jry kb 1 B ok 0L ) A 6 S A A
[ A2 9 o 22 D) RE R4 o Bt A 345 I ) 9 A,
22 Uy REAE S I (] T BEA AR RIS . R AR RS
55 24 h M D RE SR IT 0 W TR TR, Hx
foft 22 ) Al 2 Ff FAR S 25 72 h (P<0.05)

F1 BEEINR MCAO EHERTES
Table 1 Evaluate the Neurological Scores of MCAO

Mice using the Electrocoagulation Method

451 BFAA L3l
P 1] 24 h 72 h 24 h 72 h
PPy 2.35+0.14  1.98+0.18 10.35+0.21  10.22x0.16
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1 /MREEMXARFEZEN
T A-BLIE A% C-L, TTC Yt ; M-0, HEX 10

Fig.1 Histopathological examination of cerebral ischemic tissue in rats

Note: A-B, somatoscopy; C-L, TTC staining; M-O, HEx10

3 g

PRk E R W N DR A Z AR, 2 sk
RN HBC T ZR AR o W 2 — o il PR AR v 2
P T 0 A o A K Bl k) B 43 S i #
PE ol M Pk B ZE BT B0, A BT A 28R AR
80% ' o 2yl ML E TE IR T R B R R A A
P B A AR YT T, o 50% ~ 0% B A
RIS o SR PR S TR 9T e I 6 A5 25 A M A 1Y
BRI, 3 2635 97 7 WA T 8 10% (1 3%
O AR IR T B TR R 2 R R 28 B 2 F 5
(R 77 1) LA S 22— R S 2 L R LR I R % 09
BRI T BOAE Rk B AT AS ) L 5 G PRATE 5 ) A4
SUBRAE IR I T — b R] S B ASEARL N S i i A il
L7575 1 S 36 st A 4SS 8 e i ke 1, ) &8 AL o BF 9 52
KEIE,

FE A TV 5 v, BSEE 56 dle i A AR fifE

e Rz R H S Bk BHL 2E ( MCAO ) 455 750 2
R 553 P A A0 25 e 1 e 40 A i 1) 552 56 5 40
R, H AT R 977 ¥4 Tamura %546 1981
AEHE 00 L B VR A Longa %510 F 1989 4F 4 4 119 28
ik, Hfb gy R A ek e T gk
a5 FRTZ A R T B & B e E R
e, SR 2 ) B T AR 22 SRR, B — PRI, A
PO AR, FET- R M vkl I R 2 i —
P M7 vk, & B — k8, R A0 T R AR, B
FETm I A R 8

FI Al MCAO #5750 () 81 4 22 5% H K B, (H R B35
il e At BT 2 3% A 1) e PR 4R 00 4 i L OF 2 TR 28K
Bl R DR S 0 o U T /N B, PR b 0 U A s —
P/ B A JR) e e i e 0L A5 250 LA T A S PR K S
A7 G e 145003 1 5 B A B A ML U K 25
WITEIRBTSE ., Hih T/ BSUR shkian, &
A7 A TR X B8 S R I A, /N BB TR AT
e TF FUALA A 2 KM 3 bk £ LT 00 o
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PR AR I SR FH /N B, /0 B B k2 S /0, O L
LRI A S/ B MCAO e i 455 4 45 A i 1, = Rk
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The Establishment of Cerebral Ischemia Model by Electrocoagulation in Balb/c Mice

ZHANG Xuemei', LI Bing', CHEN Lijie', JIAO Zhuomin', HUANG Shan', SHANG Hong’
(1. Department of Neurology ,Second Affiliated Hospital ,Harbin Medical University ,Harbin 150086, China )
(2 Department of Neurology , Forth Affiliated Hospital ,Harbin Medical University , Harbin 150080, China)

Abstract. Objective To investigate the feasibility of establishment of focal cerebral ischemia model in Balb/c
mice by electrocoagulation. Method The model of mice about focal cerebral ischemia was mimicked with direct
MCA occlusion. Forty adult male Balb/c¢ mice were ramdomized into experimental group and control group. Twenty-
four hours and 72 hours after middle cerebral artery occlusion, the neurological function was evaluated according to
the modified neurological function severity score (mNSS). Result At 24 hours, the neurological function scores in
the experimental group were decreased compared with control group, the difference could sustain to 72 hours later.
Specifically, in the experimental group we can find the interstitial edema, cavitation, partly architecture become
rarefaction, the number of nerve cells was decreased, the pigmenting of nerve cells was fairly tasteless, and the cell
degeneration, karyopyknosis, nucleoli abolition could be found in ischemia brain tissues. Conclusion Modified
electrocoagulation method mimicked with direct MCA occlusion can help us establish focal cerebral ischemia model
in experimental research.

Key words: Ischemic brain injure; Balb/c mice; electrocoagulaiton approach; experimental research
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Genetic Study of Guangxi Macaca fascicularis Using Microsatellite DNA Markers

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

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

Abstract; Objective To genetic monitoring of Guangxi Macaca fascicularis from different breeding groups, and
analyze their genetic background, provide basic information for establishing the genetic quality monitoring method
and population repository of Guangxi Macaca fascicularis. Method  Twenty microsatellite DNA markers and
capillary electrophoresis were adopted to genetic detect Guangxi Macaca fascicularis from three different breeding
groups, and the genetic variation parameters within and between populations were calculated.Result A total of 237
alleles were detected in the Guangxi Macaca fascicularis, the observed allelic number was ranging from 5 to 19,
with a mean of 11. 85. The mean expected heterozygosity was 0.85, and the mean polymorphism information content
was 0.817. In the three different breeding groups (F,N and W), respectively, 158, 158 and 173 alleles were
detected, the mean expected heterozygosity was 0.8371, 0.8318 and 0.8642, and the mean polymorphism
information content was 0.7692, 0.7653 and 0.8001. The three breeding groups showed the high genetic diversity.
The Hardy— Weinberg equilibrium test for 3 breeding groups showed that most loci were in H-W equilibrium.
Respectively, the average Fis, Fit, Fst of all loci was 0.0235, 0.0628, 0.0402, the index of gene flow was
5.9616, which implied that 3 breeding groups was nearly under the random mating system and had low genetic
differentiation. The genetic distance was ranging from 0.2556 to 0.3223, the genetic similarity was 0.7245 to
0. 7745. Cluster analysis showed that F population first clustered with N population, after that clustered with W
population, it is conformed to their historical introduction. Conclusion The study effectively analyzed the genetic
diversity and genetic relationship of Guangxi Macaca fascicularis, and the 20 microsatellite DNA markers selected in
this study could be used to detect genetic quality of Macaca fascicularis.

Key words: Macaca fascicularis; Microsatellite DNA markers; Genetic monitoring
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KR GLP; Bl 5 I IR
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DOI.10.3969/].issn.1006-6179.2019.03.014
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Explore GLP Institutions Cancer Trials Rodents in Clinical Examination

LI Chunling', LIU Zengxiang', LIU Jinxin’, SUN Changhua’
(1.Shandong Quality Inspection Center For Medical Devices, Jinan 250101, China)
(2.Shandong Institute for Food and Drug Control, Jinan 250101, China)

Abstract; The carcinogenic test is mainly used to evaluate the potential carcinogenic risk, and it is one of the
important contents of the safety evaluation of the drug GLP mechanism. The cycle of carcinogenicity test is very
long, and the animal clinical examination involved is an important part of the whole test, and the clinical
examination result provide a direct reference for animal humane endpoint, clinical pathology examination,
histopathological examination. Thus, we summarized two years of the experience about the rat background data, and
explored the application in cancer experiment, so that the experimentalists can get a more comprehensive animal
information.

Key words:GLP; carcinogenicity test; clinical examination
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Note ; The left picture of psocids is under light microscopy, and the right one is a scanning electron microscopic image
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A, AN R A5 1 TG Bl 3 AR 3h W ) i 2 LA
Rt Ty X 5% fil A 6 A7 B 1 BT 2H 2 A0 BT A Bk
frA AR AR L A R R T Rw
Zhou %' 223 AR AL A 3 AT 2 B ) 45 1k A AR A6 2
SHPIEN A ZTREE CENERR , EE R 2R
R A LA KR A AR A2 TR X AT
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- 82 LI SR 36 &

APERCT Chnoe IR O BR B 3% 35 & W 5 K R A
Z5 ), DT B Gl ASE L 92 B A 5 v AR RE 19 & s B
S5, 1 3 A A B0 0 M AV K ST ST T A 2 ) A AR
BAY AR SE P 5 NS IMARSE RIS B e
ROR T FRSE 500 AE U AR 25 9 1036 97 T IARAE IR
AT 2% i, i HEL Y IR I 00 I [A) 2 R R O AT S i
RIGIT B AL, B LA CUMS X T 8F 58 T 30 B 24 1Y
2 8CAIL ) R AT Fr s 3 A B 2= AL R LA — o 1 L
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Research Progress in Animal Models of Depression

MIAO Rongrong, QU Xianjun
( Department of Pharmacology, School of Basic Medical Sciences, Capital Medical University, Beijing 100069, China)

Abstract; Recently, the incidence of depression has been gradually increasing. However, the pathogenesis of it
hasn’t been fully clarified. Animal models can mimic the clinical symptoms of depression in human beings, thus
they are widely used for studies of the pathogenesis of depression, as well as in research and development of new
antidepressants. We usually establish animal models by giving stress, surgery, drugs, and genetic modification. In
this article, we summarize currently most used animal models so as to provide the opinion for future use in basic and
clinical research.

Key words: Depression; animal model; pathogenesis
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(B8 79 170)
Outbreak, Disposal and Risk Assessment of Psocids in Animal Barrier Facility

ZHANG Jinmei, KANG Kang, CHEN Guoyuan, ZHANG Xiaorui, TANG Wei, ZHU Yiqin, WU Baojin
(Animal Core Facility of Shanghai Institute of Biochemistry and Cell Biology ,CAS,Shanghai 200031, China)

Abstract; As one of the Corrodentia Liposcelididae Liposcelis insects, psocids is a common kind of insects often
appearing in granary, library and home, and less found in experimental animal barrier environment. The psocids
was observed in the IVC exhaust pipeline of the barrier animal facility in our institute. The threat was then
controlled by means of IVC pipeline cleaning, dichlorvos disinfection and reducing humidity of barrier environment.
In this paper, we present the onset process of psocids, several measures to eliminate psocids and their effects. The
possible routes of psocids transmission,the reason or basis of disposal method , and the potential risks caused by
psocids to a laboratory animal barrier facility are discussed also.

Key words: psocids; animal barrier facility; independent ventilation cages(IVC) ; dichlorvos
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Research Progress in Animal Model of Liver Metastasis of Colorectal Cancer
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Abstract; Liver is the main target of colorectal cancer metastasis, colorectal cancer liver metastasis is also the main

cause of death in patients with colorectal cancer. At present, the method of constructing liver metastasis model of

colorectal cancer mainly includes in situ planting model, which is used to study the process of liver metastasis and

its related mechanism in colorectal cancer; Heterosis planting model, which is used to filter the individualized

treatment programs of patients; Transgenic animal model, which is used to accurately guide patients with targeted

therapy.
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