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Fig. 1 The gross morphology of skin wound healing of Minipig after deep second degree burn at different times
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Fig. 2 Histopathological observation on skin wound healing of minipig after deep second degree burn
Note: A:On the first after burn, The epidermis show degeneration, necrosis and exfoliation (triangle) , dermal manifeste as coagulative
necrosis. (HE ,x40) ; B:Collagen fibers in the layer of the dermis show swelling and degeneration, stained homogene ous red dyed cords(arrow).
(Masson,x100) ; C:CD31 staining showed there is no blood vessel( triangle) (CD31 staining,x100) ; D:Higher magnification of FigureC ( triangle).
(HE,x200) ; E:On the 14th post burn, the wound covered with the newly grown epithelium, epithelial islands hyperplasia (arrow)and scab( triangle).
(HE,x40) ; F:A small amount of lightly stained collagen fibers in the deep dermis (arrow). (Masson,x100); G: On the 14th, a little of blood
vessel can be seen in the wound.(CD31,x100) ; H:Higher magnification of FigureG (arrow). (HE,x200) ; 1:0n the 28th, The wound is
completely covered by the new epidermis( triangle) , the more granulation tissue is present in the deeper layer of the dermis. (HE,x40) ; J:Lightly
stained collagen fibers in the deep dermis (triangle).( Masson,x100) ; K: On the 28th, a great many blood vessel can be seen in the wound.

(CD31,%x100) ; L:Higher magnification of FigureK(arrow). (HE,x200)
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Histopathological Study on Skin Wound Healing of Minipig after Deep Second Degree Burn

QIU Bo', WANG Yan’, ZHENG Xiaoxia', ZHANG HaiJing' , ZHANG Xin', WANG Fenggian', HU Jianting'
(1. Shandong Pharmaceutical Academy, Shandong Provincial Key Laboratory of Chemical Drug, Jinan 250101, China)
(2. Shan Dong Ying Cai University, Jinan 250104, China)

Abstract; Objective To establish the model of porcine deep second degree burn and observe the histopathological
changes of the skin at different time points. Method Use the constant tempera turescaler to prepare minipig deep
second degree burn. The morphological changes of the wound were observed and the healing rate was measured on the
Ist, 3rd, 7th, 14th, 21st and 28th day, respectively. According to the rule of skin tissue healing and the operability
of the experiment, scalded tissue was sampled on the 1st, 14th and 28th day, respectively. The histopathological
changes of the skin were observed at different time points by HE, Masson staining and immunohistochemical staining
with anti—-CD31 antibody on the 1st, 14th and 28th day. Result Postburn skin tissue has accumulated into the deep
dermis and is confirmed to reach the standard deep second degree burn by using the different methods. On the 14th
and 28th day of the postburn, different degrees of tissue repair is performed on the damaged skin respectively. On the
28th day of deep second degree burn, the skin has basically healed, but the skin tissue has not yet fully matured. In
addition to the relatively mature layers of the epidermis, the dermis has not yet fully formed the scar tissue.
Conclusion The healing rate of male pigs is faster than female pigs.

Key words: minipig; deep second degree burn; skin; histopathology

(R4S 4 50)
Analysis of Proficiency Testing Results of Laboratory
Animals’ Genetic Quality during 2011—2017

WANG Hong, WEI Jie, FU Rui, GONG Wei, XIANG Xinhua, YUE Bingfei
( National Institutes for Food and Drug Conirol, Beijing 102629, China)

Abstract; Objective  Proficiency testing ( PT) during 2011—2017 were evaluated in order to find problems of
laboratories and to understand the change of the testing capacity of laboratories. Method According to ISO/IEC
17043, six PT were carried on and the change of the testing capacity was analyzed. The capacity of all the
laboratories was evaluated. Result Totally 57 laboratories participated in the six PT. The average satisfaction rate
was 82.5%. The satisfaction rate of six PT was 60.0%, 80.0%, 90.0%, 80.0%, 90.9% and 81.8%,
respectively. Conclusion PT can help laboratories to increase their testing capacity and strengthen the system
construction of laboratory animals’ quality monitoring.

Key words: proficiency testing; laboratory animal; genetic quality evaluation
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Table 1 Dietary change of ten batches of normal SD rats( & ) during 7 months( g,x+s)

ig] 1w 2 W 3W 4 W 5W 6 W 7w 8 W 9 W 10 W

ANEL 40 40 40 44 44 65 76 76 76 76
FHIH 21.49+£2.66 25.40£1.79 26.33+£2.66 27.25+£2.71 28.42£2.50 26.69+5.35 29.14+2.33 28.90+2.54 29.29+2.62 28.81+2.48
% /ME 16. 60 19.91 18.12 18. 85 20. 00 11.30 23.40 22. 80 23.40 21.70
RRME 26. 10 28.15 30.90 33.80 32.80 34.07 35.60 35.36 34.72 34.50

s} ] 11w 12 W 13 W 14 W 15 W 16 W 17 W 18 W 19 W 20 W

%4 76 76 74 55 55 55 55 55 55 55
T-HI{H 28.90+2.69 28.89+3.22 28.37+2.43 27.55£2.22 28.70+4.04 28.52+3.10 28.95+2.99 28.47+2.15 28.63+1.71 28.47+2.26
% /ME 21.50 23.17 22.50 22.83 21.33 19. 30 23.00 21.90 25.14 24.48
RRME 41 42.2 35.9 32.6 47.9 39.3 38.5 32.24285714 32. 76190476 34.8

Fisf [] 21 W 22 W 23 W 24 W 25 W 26 W 27 W 28 W 29 W 30 W

A H 55 55 55 55 55 55 20 20 20 20
SFHI(H 28.40+2.68 27.91+2.21 28.55+1.85 28.02+2.03 28.92+1.87 28.49+1.96 28.41+2.06 28.63+1.77 29.05+1.52 29.32+2.21
& /ME 23.50 23.93 24.19 22.96 25.50 23.80 22.00 24.90 25.36 25.70
RRME 39.50 34.40 33.40 33.20 32. 60 32.10 30.75 31.78 31.83 33.10

F2 10HEESDKR(Q)TNAFBERETH (g, xx5)
Table 2 Dietary change of ten batches of normal SD rats( ? ) during 7 months(g,x+s)

s} ] 1w 2 W 3 W 4 W 5W 6 W 7w 8 W 9 W 10 W

N EL 40 40 40 40 40 40 40 40 40 40
SEHIMH 17.53£2.37 17.97+1.16 18.32+1.46 19.54£1.61 19.77+£1.94 18.86+2.48 19.44+1.66 18.74+1.70 18.72+2.15 18.55+2.26
e /ME 10. 40 14. 80 15.10 16. 90 14.30 11. 80 16. 60 14.90 13.40 13.10
RRE 23. 80 20. 10 20. 82 26. 60 25.21 24. 65 25.67 25.59 26.32 27.56

ig] 11w 12W 13 W 14 W 15 W 16 W 17 W 18 W 19 W 20 W
AEL 40 40 39 30 30 30 30 30 30 30
SEH9{H 18.89£1.54 18.79+1.61 18.11x£2.03 17.88+1.79 18.18+1.77 18.11x+1.37 18.27+1.34 18.37+1.84 18.26+1.58 18.72x1.60
/ME 16. 00 15.71 13.90 12.20 13.50 13. 80 15. 80 13.10 14.10 13. 40
fe RAE 24.22 25.25 22.74 20. 57 21.35 20. 30 21.17 21.28 22.94 21.70

ig] 21 W 22 W 23 W 24 W 25 W 26 W 27 W 28 W 29 W 30 W

N 30 30 30 30 30 30 10 10 10 10
XM 18.82+1.88 18.70+1.67 18.44+1.67 18.42+1.75 18.94+2.08 19.08+1.67 18.12+1.96 18.78+3.05 18.95+1.63 19.61+2.34
e /ME 13. 80 13.30 14. 80 14. 80 14. 10 15.20 15.90 13.50 17.12 16. 80
RRME 22.74 22.50 21.92 23.07 22.29 21.51 21.80 22.42 21.68 22.57
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R3 10HEZESDKRR(S)7TMAPGERELK (g, x2s)
Table 3 Weight gain of ten batches of normal SD rats( 4) during 7 months(g,x+s)
5 2] ow 1w 2 W 3w 4W SW 6w TV 8 W 9w 10 W
L 200 200 200 200 200 200 200 200 200 200 200
SFHME 130.37£12.27 250. 56+24. 82 355.30+31.52 428. 69+40. 62 481.32+49. 08 520. 85+54.01
188. 17+24.25 309.49+27. 54 392.59+36. 96 456.50+44. 46 502.36+52. 11
i/ ME 104. 30 119.70 182.20 231. 10 259. 40 282.70 302. 00 314.00 330. 40 353. 10 363. 00
SN 157.50 227.00 300. 30 370. 10 431.50 483.90 527. 80 571. 80 603. 00 629. 10 653. 00
it 1] 11w 12w 13w 14 W I5W 16 W 17 W 18 W 19w 20 W
M 200 200 190 150 150 150 150 150 150 150
T4 539.53+57. 58 563. 95+62. 36 588.01+65. 21 610. 55468, 51 630.96£72. 58
551.43+60. 18 578.73+65. 21 599. 05+65.76 620.29+70. 18 637.52+73. 31
e /ME 375. 80 392. 80 393.30 399. 60 410. 10 418.50 426.90 438.00 447.00 464. 00
I SN 680. 30 707. 40 721.60 743. 40 743.20 751. 50 776. 40 785. 60 808. 90 815.20
I i) 21 W 22 W 23 W 24 W 25 W 26 W 21 W 28 W 29 W 30 W
N 150 150 150 150 150 149 50 50 50 50
T E 646. 09+76. 47 661.24+£77. 85 677.94+80. 74 682.61+72.72 696.36+75. 39
653.21+76.71 670.05+79. 00 683.31+82.01 690. 89+72. 86 702. 86+76. 03
i /ME 462.10 468. 30 471.20 487.70 497. 00 496. 30 522.00 529.50 525. 60 536. 80
SN 834.30 840. 10 854. 00 866. 90 882. 40 883. 00 882.70 878.90 894. 10 904. 10
K4 OHEEFEXRR(R)TNAREREWEK (g, x5)
Table 4 Weight gain of ten batches of normal SD rats( ¢ ) during 7 months(g,x=+s)
i} ] ow 1w 2 W 3w 4w SW 6 W 7w 8 W 9 W 10 W
i 200 200 200 200 200 200 200 200 200 200 200
SEH(E121.06+10. 17 185.34+15.08 228.05+18.74 257.03+22.13 271.97+23.59 284.59+24.57
155.57+15.57 209.91+16. 40 243.76+21.02 266.08+22.42 277.99+24.33
i /M 93.90 115.60 148. 00 168. 70 180. 80 180. 30 193.70 201.70 200. 90 211.70 214.00
BRME 146.30 191. 50 234.10 262.30 289. 60 313.30 335.10 345.70 377.30 405.20 388.00
I [A] 11w 2w 13w 14 W I5W 16 W 17W 18 W 19 W 20 W
N 200 200 190 150 150 150 150 150 150 150
¥ 290. 09+26. 17 299.28+27.93 308.33+30.52 315.87+32.43 323.44+33.77
294.83+27. 80 303.39+29. 62 311.02+31.72 319. 11+33.37 326.18+34.92
/M 222.70 218.90 223. 40 228.50 221.30 221.50 230.20 235.00 237.90 238.40
i KAE 396.70 413.10 440. 80 460. 60 462. 00 461. 10 463.90 467. 60 475. 40 480. 60
I [r] 21 W 22 W 23 W 24 W 25 W 260 W 2T W 28 W 29 W 30 W
E 150 150 150 150 150 150 50 50 50 50
T 330. 76+35. 84 337.43+37.08 345. 83+40. 44 349.33+34. 67 355.59+38. 03
333.67+36. 74 341.18+38.28 349. 08+40. 99 353.29+37. 11 362.14£37.87
/M 246.70 250. 60 250. 40 244. 80 251.90 254.00 292.20 292.10 290. 10 283.40
N E 489. 60 494.70 502. 40 512.40 529.70 531.50 439.10 449.10 459. 80 471. 10
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Table 5 Organ coefficients at 3 months of ten batches of normal SD rats during 6 months(x=s)
(=3 g ) 5. i =4
51 LRM% FERB WREE WEHU% WERB DURN RN BEB gt P T
5 FEARL 50 50 50 50 50 50 50 50 50 50
SEY{E 0.32+0.04  2.60+0.18 0.17+0.02 0.34+0.03 0.64+0.06 0.013+0.02 0.08+0.02 0.42+0.042 0.68+0.08 0.29+0.04
T /IME 0.26 2.22 0.13 0.19 0.534 0.01 0. 04 0.320 0. 49 0.23
BRME 0.40 2.95 0.23 0.41 0.78 0.02 0.13 0.52 0. 820 0.39
? FEA%K 50 50 50 50 50 50 50 50 50 50
SEXME 0.35+£0.03 2.79+0.38 0.27+0.42 0.49+0.07 0.69+0.07 0.03+0.01 0.12+0.03 0.70+0.08 0.05+0.01 0.23+0.08
5 /IME 0. 30 2.23 0. 153 0. 40 0.57 0.01 0.08 0. 56 0.034 0.13
e KAH 0.42 3.98 3.12 0.83 0.83 0. 04 0.27 0.93 0.09 0.52
6 1OHEERBROANAAKFE 6N AR R (x2s)
Table 6 Organ coefficients at 6 months of ten batches of normal SD rats during 6 months(x=s)
[ 3 i & T I=e
31 LREE WREE WREE WRws wRws e UEE gy PTRWETE
5 FEA%K 99 99 99 99 99 99 99 99 99 99
FEHME 0.29+0.04 2.49+0.32 0.15+0.03 0.33+0.06 0.58+0.07 0.01+0.01 0.06+0.08 0.38+0.11 0.52+0.17 0.26+0.04
% /ME 0.21 1.95 0.11 0.25 0.45 0.01 0.03 0.26 0. 04 0.16
& KRIE 0.39 4.54 0.25 0.57 0. 85 0.10 0.12 0.78 0.79 0.41
Q FEAR 100 100 100 100 100 100 100 100 100 100
SEY{E 0.35+0.04 2.66+0.28 0.18+0.03 0.44+0.06 0.65+0.08 0.03+0.01 0.08+0.03 0.62+0.08 0.05+£0.01 0.24+0.06
% /MHE 0.25 2.15 0.13 0.32 0. 47 0.01 0. 04 0.40 0.03 0.10
PN 0. 46 3.49 0.33 0. 62 0. 85 0. 04 0. 30 0. 84 0.09 0. 37
7 OI0HERKR(S)HE R R B (ves)
Table 7 Organ coefficients at recovery phase of ten batches of normal SD rats(x+s)
' s )
WA oRW% FRE% RERR WRE wEsve Donr DRE gy $LOECWETE
FEAEL 50 50 50 50 50 50 50 50 50 50
5 FEIMH 0.28+0.03 2.49+0.30 0.15+0.02 0.32+0.03 0.58+0.05 0.01+0.00 0.06+0.01 0.34+0.03 0.56+0.07 0.25+0.03
% /ME 0.24 0.77 0.11 0.22 0.49 0.01 0.03 0.26 0.39 0.19
KA 0.35 2.97 0.21 0.39 0. 69 0.02 0.10 0.41 0.74 0.34
FEAS B 50 50 50 50 50 50 50 50 50 50
Q SFEHMH 0.34+0.04 2.65+0.28 0.18+0.03 0.43+0.05 0.63+0.07 0.03+0.01 0.08+0.02 0.60+0.07 0.05+0.01 0.22+0.07
% /MHE 0.28 2.04 0. 14 0.33 0.48 0.02 0.03 0.47 0.03 0.04
PN 0.42 3.32 0.25 0.55 0.76 0. 04 0.12 0.76 0.08 0. 37
x8 10HEESD KR 6ANAHREINARNMEIBIR(xxs)
Table 8 Blood indicators at 3 months of ten batches of normal SD rats during 6 months(x+s)
5 ?
i H
FEARL -2 {E fe/MA SE PN ! FEA KR FHH RAME BRORME
1 RBC/(102/L) 50 8.40+ 0.71 7.10 10. 66 50 7.76+ 0.71 6. 56 10. 01
2 HCT/ (%) 50 44.83+ 3.19 36.90 53.00 50 43.02+ 3.92 36.20 54. 40
3 MCV/ (fL) 50 53.51+ 2.54 49.20 61.00 50 55.52+ 2.20 51.50 60. 00
4 RDW/ (%) 50 12. 60+ 0. 81 11.30 16. 20 50 11.77+ 0.74 10. 70 14. 80
5 HGB/(g/L) 50 14.72+ 1.16 11. 80 17. 80 50 14.33+ 1.28 11. 80 18.50
6 MCH/ ( pg) 50 17.53+ 0.88 15.90 19. 10 50 18.49+ 0.89 16. 30 20.50
7 MCHC/ (g/L) 50 32.84+ 1.40 30.90 36.70 50 33.35+ 1.64 30. 00 38. 10
8 PLT/(10°/L) 50 980. 40+165. 40 657. 00 1374. 00 50 918. 00+225. 50 504.00 1862.00
9 PCT/ (%) 45 0.66+ 0.16 0.41 1. 11 45 0.62+ 0.18 0.34 1.33
10 MPV/(fL) 45 7.11+ 0.67 5.40 8.00 45 7.09+ 0.71 5.50 8. 60
11 PDW/ (%) 45 52.04+ 5.75 41.00 66. 00 45 50. 19+ 4.42 43.00 60. 70
12 WBC/(10°/L) 50 6.22+ 3.20 2.05 20. 65 50 21.72+121.78 0.51 865. 24
13 LYM/ (%) 50 74.10+ 7.35 54.50 91.00 50 73.78+ 9.90 39.90 88.50
14 NEUT/ (%) 50 20.02+ 8.98 2.20 41.70 50 19.36+ 8.06 5.00 53.70
15 EOS/ (%) 25 1.64+ 0.72 0.70 3.90 25 1.46+ 0.55 0. 30 2. 60
16 BASO/ (%) 25 0.00+ 0.00 0. 00 0. 00 25 0.00+ 0.02 0. 00 0.10
17 MONO/ (%) 50 3.49+ 4.58 1. 00 25.00 50 4.00+ 5.65 0.90 25.00
18 RET/ (%) 25 1.97+ 0.28 1.39 2.71 25 1.96+ 0.46 1.10 2.55
19 RET/(10"/L) 50 0.17+ 0.03 0.11 0.32 50 0.16x 0.04 0.08 0.23
20 PT/(s) 50 15.02+ 1.77 11.30 18. 60 50 13.04+ 1.36 8.00 16. 60
21 APTT/ (s) 50 23.42+ 4.96 14. 10 35.20 50 20.40+ 4.21 12. 50 30. 90
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R9 10H#HEESD KR 6 MABE 6 NAMMBIEIR (rxs)

Table 9 Blood indicators at 6 months of ten batches of normal SD rats during 6 months(x+s)

) ?
o FEASL - {H w/AME WK AR M /ME ROKME
1 RBC/(10"%/L) 98 8.59+ 0.75 4.46 9.99 100 7.51+ 0.46 6.56 8.85
2 HCT/ (%) 98 44.57+ 2.96 29.10 49. 80 100 41.87+ 2.58 37.00 47. 80
3 MCV/(fL) 98 52.11+ 3.66 46.90 79. 20 100 55.82+ 1.75 50. 80 59. 80
4 RDW/ (%) 88 12.93+ 0.83 11.20 16. 50 90 11.34+ 0.59 10. 30 13. 80
5 HGB/(g/L) 98 14.72+ 1.02 9. 80 17. 00 100 14.09+ 0.90 12. 30 16. 10
6 MCH/ ( pg) 98 17.22+ 1.41 14.70 27.10 100 18.79+ 0.82 16. 10 21. 60
7 MCHC/ (g/L) 98 33.05+ 1.19 30. 20 36.70 100 33.67+ 1.51 31.50 37.50
8 PLT/(10°/L) 98 931.50+159. 60 282. 00 1476. 00 100 819.20+113.20 599.00 1188.00
9 PCT/ (%) 88 0.57+ 0.14 0.16 0.96 90 0.47+ 0.091 0.32 0.84
10 MPV/({L) 88 6.29+ 0.89 4.90 9.20 90 5.97x 0.71 5.00 8. 40
11 PDW/ (%) 88 55.48+ 6.06 38. 60 73.90 90 52.42+ 4.48 41.70 61.90
12 WBC/(10°/L) 98 6.09+ 2.038 2.42 12.11 100 3.30+ 1.176 1. 15 6.97
13 LYM/( %) 98 66.32+ 11.5 24.50 89.00 100 68.39+ 8.93 44. 40 88. 40
14 NEUT/ (% ) 98 28.31+ 11.19 5.40 62. 10 100 25.41+ 8.22 6. 30 47.00
15 EOS/ (%) 49 1.94+ 0.71 0.70 4.40 50 2.19+ 0.88 0. 80 5.40
16 BASO/ (%) 49 0.01+ 0.03 0. 00 10 50 0.01+ 0.04 0. 00 0.10
17 MONO/ (%) 98 2.66x 2.94 0. 80 30. 10 100 3.02+ 3.09 0.50 32.30
18 RET/ (%) 49 1.88+ 0.42 1.24 3.87 50 1.97+ 0.38 1.10 2.86
19 RET/(10"2/L) 98 0.17+ 0.04 0.01 0.37 100 0.16+ 0.032 0. 05 0.24
20 PT/(s) 98 16.43+ 3.35 11.40 27.50 100 13.05+ 1.48 7.30 16. 60
21 APTT/(s) 98 23.27+ 7.19 10. 30 72. 00 100 18.72+ 4.25 8.75 29.20
F10 10#tIEHE SD KR 6 M ARSI K M 545 (x£5)
Table 10 Blood indicators at recovery phase of ten batches of normal SD rats during 6 months(x+s)
5A ) ?
FEA K - {E BOME ROKE RAK R BOMA BOKM
1 RBC/(10"/L) 50 8.50+x 0.73 4.46 9.74 50 7.58+ 0.36 6.56 8.30
2 HCT/ (%) 50 44.52+ 2.26 35.30 49. 40 50 42.49+ 2.17 37.00 47.50
3 MCV/({L) 50 52.71+ 4.39 48. 00 79.20 50 56.08+ 2.07 50. 80 63. 20
4 RDW/ (%) 50 13.26+ 0.80 11.20 15.40 50 11.51+ 0.60 10. 20 13. 80
5 HGB/(g/L) 50 14.87+ 1.03 12. 10 18. 00 50 14.34+ 1.07 12. 00 16.70
6 MCH/ ( pg) 50 17.61+ 1.69 15. 60 27.10 50 18.92+ 1.15 16. 10 21.90
7 MCHC/ (g/L) 50 33.43+ 1.83 31.10 38.50 50 33.77+ 1.67 31. 60 38.00
8 PLT/(10°/L) 50 952.20+180. 40 282. 00 1476. 00 50 862.30+106. 70 680.00 1078.00
9 PCT/ (%) 45 0.56+ 0.12 0.16 0.82 45 0.52+ 0.09 0.38 0.74
10 MPV/({L) 45 6.07+x 0.92 4.90 9.20 45 6.24+ 0.61 5.30 7.90
11 PDW/ (%) 45 54.44+ 8.31 38. 60 101. 10 45 52.32+ 4.51 41.70 61.60
12 WBC/(10°/L) 50 5.42+ 1.38 2.77 8.38 50 3.04x 0.90 1.09 4.96
13 LYM/( %) 50 65.22+ 11.60 24.50 84.00 50 66.21+ 8.07 48.90 84.70
14 NEUT/ (%) 50 29.23+ 10.93 13.20 62. 10 50 28.26+ 7.82 11.90 45.40
15 EOS/ (%) 25 2. 14+ 0.67 0. 80 3.80 25 2.23+x 0.95 1. 00 5.30
16 BASO/ (%) 25 0.02+ 0.04 0. 00 0.10 25 0.02+ 0.05 0.00 0.20
17 MONO/ (%) 50 2.71+ 1.12 0.90 6.30 50 2.72+  0.94 1.30 5.90
18 RET/ (%) 25 1.99+ 0.31 1.51 2.74 25 1.99+ 0.42 1.42 3.16
19 RET/(10"2/L) 50 0. 18+ 0.037 0. 01 0.25 50 0.16x 0.04 0.11 0.25
20 PT/(s) 50 15.00+ 1.41 13. 00 18. 80 50 14.09+ 1.67 11.90 19.20
21 APTT/(s) 50 20.20+ 4.83 11. 60 29.20 50 19.25+ 3.88 13. 60 28. 60
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Table 11 Biochemical indices at 3 month of ten batches of normal SD rats during 6 months(x=s)

5 ?
i H

FEA KL 2 {H BR/ME S EORME REARYK P RAME RORAH
1 TP/(g/L) 50 56.56+3. 38 50. 20 65.20 50 63.59+5. 80 49.20 77.30
2 ALB/(g/L) 50 35.33+2.33 30. 30 39.90 50 41.00+3. 82 32.60 51.50
3 AST/(U/L) 50 114.00+36. 20 33.00 193. 00 50 95.40£46. 10 29.00  353.00
4 ALT/(U/L) 50 44.50+21. 30 26. 00 129. 00 50 38.20+20. 40 20.00 115.00
5 ALP/(U/L) 50 92.60+21. 80 54.00 161. 00 50 47.50+19.20 19.00 121.00
6 GGT/(U/L) 50 0.46+0. 30 -0.35 1.08 50 0.70+£0. 35 0. 06 1.96
7 BUN/(mmol/L) 50 5.70£0.78 3.70 7.18 50 6.57+1.52 3.63 11.46
8 CRE/(mmol/L) 50 29.40+4. 40 20. 00 39. 00 50 33.60+£6. 10 23.00 50. 00
9 GLU/(mmol/L) 50 8.33+1.76 5.73 12. 50 50 8.02+2.32 5.88 17. 86
10 TBIL/( mmol/L) 50 1.09+0. 44 0. 00 2.20 50 1.47+£0. 52 0. 30 2.70
11 CHO/ ( mmol/L) 50 1.48+0.36 0. 81 2.35 50 1.88+0.61 0.95 3.50
12 TG/ ( mmol/L) 50 0.56+0. 30 0.14 1.35 50 0.36+0. 14 0.12 0.70
13 CK/(U/L) 50 461.50+256. 60 112. 00 1277. 00 50 368.70+284. 10 48.00 1504.00
14 Ifi. Na/( mmol/L) 50 142.78+3.77 129. 30 150. 10 50 143.55+3.70 133.60  154.20
15 . K/ ( mmol/L) 50 4.22+0.44 3.29 5.24 50 3.81x0. 46 2.85 5.22
16 Ifi. I/ ( mmol/L) 50 104.39+4. 65 97.50 114. 60 50 104.47+3. 69 96.70 112.00

K12 10HEESD KR 6 MAHE 6 NAMELIEIR(xxs)

Table 12 Biochemical indices at 6 month of ten batches of normal SD rats during 6 months(xzs)

3 ?
i H

FEA % RREAI wRAME WK HAK P fE /ME RRE
1 TP/ (g/L) 99 58.32+ 3.99 48. 60 68. 20 99 67.80+ 4.48 57.70 82. 60
2 ALB/(g/L) 99 35.27+ 2.36 29.20 42.50 99 43.07+ 3.05 35.30 51.40
3 AST/(U/L) 99 95.70+ 44.30 25.00 406. 00 99 97.80+ 56.40 20.00  339.00
4 ALT/(U/L) 99 45.70+ 28.10 23.00 195. 00 99 47.30+ 27.80 17.00  166. 00
5 ALP/(U/L) 99 67.20+ 26.50 21.00 188. 00 99 30.30+ 11.30 9.00 65. 00
6 GGT/(U/L) 99 0.74+ 0.59 0. 00 3.78 99 0.59+ 0.39 0. 00 2.19
7 BUN/ ( mmol/L) 99 5.46+x 0.81 4.12 8.91 99 6.26+ 1.16 4.20 10. 97
8 CRE/(mmol/L) 99 31.80+ 7.70 16. 00 53.00 99 33.30+ 9.10 10. 00 56. 00
9 GLU/(mmol/L) 99 8.97+ 2.63 5.00 18. 11 99 7.55+ 2.04 4.89 15.36
10 TBIL/ ( mmol/L) 99 1.05+ 0.54 0.10 3.00 99 1.49+ 0.52 0.39 3.20
11 CHO/ ( mmol/L) 99 1.67+ 0.44 0. 80 3.44 99 2.28+ 0.54 1.10 3.74
12 TG/ (mmol/L) 99 0.73+ 0.41 0.21 2.11 99 0.57+ 0.39 0.13 2.22
13 CK/(U/L) 99 347.20+303. 50 31.00 1589. 00 99 291. 40+266. 20 38.00 1857.00
14 Ifi. Na/( mmol/L) 99 143.21+x  3.19 135.50 149.90 99 144.33+ 8.77 118.50  215.00
15 1fit. K/ ( mmol/L) 99 4.25+ 1.17 3.02 13.29 99 3.59+ 0.54 2. 64 5.74

16 ifi. C1/(mmol/L) 99 104. 11+ 4.64 97. 80 115.70 99 104. 61+ 7.67 84.80 161.40
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Table 13 Biochemical indices at recovery phase of ten batches of normal SD rats during 6 months(X=s)
9H 4 ?
FEA K - {H BOME ROKfE HAK T BOME BOK(
1 TP/ (g/L) 49 58. 15+ 3.29 50. 00 66. 10 50 68.24+ 5.28 58.70 82.50
2 ALB/(g/L) 49 35.24+ 2.08 31.30 39. 60 50 43.04+ 3.49 37.50 52.10
3 AST/(U/L) 49 101. 50+ 35.00 34.00 202. 00 50 102.50+134. 40 20.00 1000. 00
4 ALT/(U/L) 49 39.50+ 15.90 23.00 113.00 50 47.30+ 66.00 16.00 492.00
5 ALP/(U/L) 49 63. 80+ 18.20 18. 00 113.00 50 27.00+ 10.50 7.00 58.00
6 GGT/(U/L) 49 0.71x 0.33 0.25 1. 86 50 0.69+ 0.55 0.05 2.36
7 BUN/ ( mmol/L) 49 5.59+ 0.92 3.10 7.71 50 5.94x 1.17 3.91 8.95
8 CRE/( mmol/L) 49 29.80+ 6.00 17.00 44. 00 50 32.80+ 6.30 22.00 53.00
9 GLU/ (mmol/L) 49 8.44+ 1.38 6. 30 11.41 50 6.97+ 0.95 4.49 8.70
10 TBIL/ ( mmol/L) 49 0.98+ 0.38 0.30 1. 80 50 1.35+ 0.47 0.30 2.70
11 CHO/ ( mmol/L) 49 1.80+ 0.53 0.75 3.31 50 2.25+ 0.71 0.70 4.23
12 TG/ ( mmol/L) 49 0.70+ 0.30 0.11 1.43 50 0.51+ 0.31 0.05 1.96
13 CK/(U/L) 49 375.20+335.40 66. 00 2319. 00 50 196. 10£107. 00 44.00 519.00
14 I Na/( mmol/L) 49 141.92+ 2.89 133. 30 146. 80 50 143. 11+ 1.79 140. 50 147. 50
15 1 K/ ( mmol/L) 49 4,20+ 0.44 3.54 5.82 50 3.50+ 0.40 2.94 4. 89
16 Ifi. C1/( mmol/L) 49 102. 83+ 3.65 97. 30 112.50 50 101.70+ 12.81 16. 30 112.20
(5] EIE, AR R BT R 0 (o 1 ey KR ().
3 i SR SR ,2004,24( 1) 1 55-58.
(6] HTe ok i o e o B 5 (). 1 i 5 50 3
YRk ,2000,20(2) :69-71.
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&Tﬂ%%ﬁt’;‘%ﬁ?(ﬁo [14] HAEM, O EH, BB, H .00 7 X 3389 M SPF ¢ SD K
UL A B S A 4 W [ ] o 42 ot B 25 2% i), 2008, 26 (9) ;
1483-1485.
% X # [15] 3, Wang H X, {35, %, 142 SPF 2% SD K BUL 4
B AALIE SR L], M, 2008, 27(4) :648-650.
(1] TRMSRah S s [ M.k 50 op [ A B Tl th AR [16]  BEE, BRAIAD, X, %, SPF 2 SD K BUM WS K i i A: e
#,1999 ,43-59. FEARIEHE EART[T]. wHsE4k, 2010,(2) 1 174-174.
(2] BULEE S s S 4 [ M) AR : DU I RE 2 B th R, [17] BIMEC, MU, WAkt N IR M SD K R e 2 3
74-92. G AR He B o M [T, SC H WURG BE 2%, 2013, 20 (10):
(3] ol X, BN S R P S I ke BRSSO T B 1173-1176.
()52 SR ,2013,30(6) :57-60. (18] WIEEAE, THRH, BOVH, 4. 2SR xd SD K BUILIE A fL 3 b
[ 4] BBk, XGRS, BT, % BUMARAE AR A9 2t sy 574 [J]. MR L] . SCH s S REE %, 2011, 31(2) :126-127.

LU S Py Fe4,2011,28(1) :6-9.
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PHERBERKBLGN R NREREENIERNZIE

£ A HAR

Ak RiEx!

KEH TRHE

(LI FATPEADFRE, W 110034) (2. i THBEZ R 2P, KiE 116600)

FEE BB LG R B0 A K 30 28 24 % 5 e il VAR B AR A A RS2 I, O I R 2 4 T2 R AR AR . AR

17T 8 B B il RV B B L) 8. 586 .2. 856 .0. 952 g/kg 1A B

ik, A RBIE A 2E 1, S 6 A A X HgE 47 i i A B

Afefitatit . HFR HBEHRPLEARLS L 6 DS, BRI E R B K 8. 568 g/kg | ik 41 52 41 40 g £ | 1fi 41
H A KT A R AR TOE R X B2 L3 ] B3 22 (P<0.05) 4525 4 JJG KA IE W o LS H B S e 5 R
FUXT PR 22 R AR (P>0.05) o 2525 6 A RS2 4 Al JG 4 45 24 0 MO ARG # R AR Y T i . 258

YA RRE B TE A LA 2. 856 g/ kg (< 1 40 24 3 52 S L YR A B AR AL 27 WA SE A 4R 1 JE R BT A 2 A2 R i Oy 2. 865 g/kg

PATF, ol R N 8L 4 ) 20 % (WA H% 60 kg BT i) o

% SRR B B DS A 5 LY 5 MLV A 2 s R AR
HESES: R285.5 ERARIRAD: A
DOI: 10.3969/].issn.1006-6179.2019.01.004

D] B B IS A 2y AR | P8 B M B A LR
T2 2, BT R T R R R )R H
FARTT IR FE P BN T R 2 SRR PR
TS BIE 4 o T I0 24 TS A6 e WY, AR R A A X
IO BRI A 0 008 40 BRI R A 1 S R AT T
A AR T, BEAR e Wl TR 2H 2L BT BOUIK BRUE PR S
M B o Dk — 2 5 5 HL 2 e LU BT B i
P T PR A 52 56 AR 3 b 25 K R 24 4 0 5 P
FEHOARAR T SN ) X 1 B B B 1 A TR AT R G i ) 7
PESTIG BT 58 W28 L X i 2R B A AR A A 1 B
Wi, S W PR 22 42 25 4 5%

1 #MBRE57FE

1.1 SLIezhY

HAO R 48 H MM R E 1.5~2.0 kg, H
T BH 25 B K2 525 3 v o0 W i 18 AT IR : SCXK
(11)2009-0002, =5 ) ¥ 1A 37 T 1L 7 44 & 25 F
FEBESE K sh W o, F PTHIE S . SYXK (A1) 2012-
0003 ; 5256 ¥ BF 20~23 °C 1 55% ~60% , e B It
[ 5% 24 10 h (W) /14 h (W) 2885, UKL 1)kt i b

W #s HH5:2018-08-12

XEHS: 1006-6179(2019)01-0017-05

SURHR P 7 4R A BR 2w 4R 4L, PR RTIE S . SCXK
(%) 2009-0012,
1.2 ZRAWEEH

TABEREFE AR I TR, 4 v iR T & 9. 52 g A=
25, fit 5. 20120701-0, WK /B # & PEG400 #0
PEG4000 % Ht b 1 - 1R & R P E®R R F
oy WK R 2 2L 7 b BE IS e S A i 4 B S A
ASCH s B, it - 12091 1THI8 5 P 24 R % 2 g 1 71
&L 12-1023P KT & & IR e & il G50 &, it
12-1024P ; il P Wl 18 1l 3 0 &5, 15 12-0912P 5 1 4K
LR &, 45 11-0926; 8 8 A0 &, it 5 11-
05105 75 2 It 4% % i 50 &, #iL5 12-1114P ; 1ML 35 &
JE 2T 2R i@ a0 &, it 5 12-0915P 5 & JIH [ i
BRI 12-1015P 5 ol = W a0 &, 4t 5 12-
0828P ; JR & Uik 7 &, #it 5 12-0922P ; LI ¥ 14 ik
AL AT 12-1015; ifiBE 08 &, #E % 12-0926P ; LR
W R O R & L5 12-0905P , 1 |y 4 37 7R 42 4t
eI 50 &, iS5 STG20101, dy 4k 32 it 47 24
Pt
1.3 {u=8

ABX Pentra 60 [fil 8 fg 53 BT A, L i B} 48 518K

HEBM A A5 (1980—) %o BIFFSE B, BF9E )7 10 - h 2535 259 42 E-mail: mengli2003@ 126.com
SRR  TURE (1951—) 53 B W0 e 2535 25 % Kot 254 0. E-mail. jiatzh @ 126.com
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330 4 [ 3 A Ak A B A, b s s Bl 2 AR A A
LG-PABER Y ifil /IM g 5 4 BE 1fit 5 73 B A%, 58 5 XL
RO EMARAF
1.4 #HiFE
141 S 52525 @ FEMEME R % 48 H F e {K i i
BEHL 7 B 4 41, W TR 550 %o HE 20 K ) B 5 B A A2 2
S R 3 AR R 12 H IR B A A
2B 0.952 g/kg . 2.856 g/kg . 8.586 g/kg K[
(A Y T m PR 42 25 25 390 1 1 6.20.,60 £%) B 18 45
2y, R IR ESSZ 6 A
1.4.2 Wgdsts: BN, 8 0 W Z i K R
AT RIRAE HMWIE 25 K 259 P] Be 7= AR AN R RN 4%
BERRR R AR B 1 Uk, 5% H AR 5 o e B i) A8 b
Wote A T42s 6 4 H K AE25 4 g, 4 455
o Hg 28 RERK 18 h BRI, I8 S 3l ik R i,
G0 1 VR 27 B 1 WA A 2 A B
1.5 SZitZEHk

K SPSS17. 0 {4 A B , 1 Bk DA (2
)RR A B LR ¢ K0 40, P <0.05 S 22 %A 5t
ES-9'8

x1

2 HXR

2.1 MRE—MRE EREAF I

HY N, A Z KRB A R
T T 1t 1% 2 0E H, B IROK R/ 2R D
BN LI 259 v B 51 R 0 320K 3 ) A T sl H
TEMRMNEE., SFAHHZ K KT E S RY
FXF B4 b 22 500 B 3 PR (P>0.05) .
2.2 XA BIEARE R G

2525 6 A Kedwy 4 R JE 4 A 52 R R R I
AR AR DL, S5 AR 0L SR 1.2, H 45 2R AT, 1 BE R
FF T8 A2 5 B B AR L b 7] o 2 R e i v A B S A S R
TR BEZH 1 22 5 JC i 3 P (P>0.05) o 1A B e B
TH AR TR M R ) A 2 R G £ AT R L il 2T R P
K 2T 40 i R RS R 390 % B4 L 3 B B 2 (P<
0.05) , He il W A= #R 46 b 55 R 700 X B8 20 1 22 S5
T EME(P>0.05), 15254 A5 KB IEH . %25
LR 1l e AR B AR T W2 e (P>0. 05) .

HERPERZENHELRA 6N AXNKREMKRERIBERA NI (xxs,n=6)

Table 1 Effect of Administration of Bomixiao Vaginal Suppository on

blood hematology indexes in rabbits after six months(x+s,n=6)

I
LW 5 WL 1 4 4 o Ez%ﬁfff& o S
[ 40 %/ (x10° /1) 7.70x 3.72 7.82% 2.87 8.41x 3.82 7.13+  3.07
2T 4%/ (%102 /L) 6.39+ 0.36 6.69% 0.46 6.34= 0.30 7.23x 0.67"
ML/ (g/L) 135.33+ 8.87 136. 83+10. 76 134.33x  9.60 154. 17+ 14.73*
2T 40 FE R/ % 41.22+ 2.83 41.88+ 3.29 40.97+ 2.80 46.88+ 3.97"
I /MR %/ (x10° /L) 467. 83+123. 06 573.00+85. 90 521. 00+ 141. 52 421.50+111. 89
S 147 1fiL 400 i 25 B/ AL 64.47+ 2.73 62.62+ 2.57 64.58+ 3.50 64.95+ 1.66
SEE AT R pe 21. 15+ 0.94 20.45+ 0.89 21.15+ 1.01 21.30+ 0.67
ST 45 1 21 8 FA v B/ (g/dL) 328. 17+ 4.75 326.50+ 1.87 327.83+ 4.83 328.00+ 4.69
T B 20 M L/ % 39.90+ 17.28 28.22+ 6.10 41.73+ 16.51 37.08= 10.48
LA E Gy L/ % 9.43x 3.31 7.47+ 1.40 8.35+ 3.80 6.95+ 1.38
rp R AN A 43 s % 6.83x 3.04 5.90+ 1.71 6.15+ 4.42 4.30x 1.26
W T2 1 oz 200 L 4y L/ %o 42,80+ 19.96 57.58+ 4.25 42,90+ 19.41 50.53+ 10.63
I BTk AN L S L (%) 1.03x 0.21 0.83% 0.22 0.87+ 0.18 1.13x 0.15
I 2121 41/ % 2.16 0.65 2.60+ 0.76 2.68+ 0.67 2.48+ 0.26
1L 23 5 1, 63 JE o) i)/ 8.35+ 0.67 7.97+ 1.30 7.75+ 1.11 8.18= 0.80
R R 5 X R AL . T P<0. 05
Note : vs.normal control group: * P<0. 05

2.3 Xt i A S AR Y A
4256 A Jeds gy 4 i Jn 25 4 32 A A i
A AR AR A5 R UL 35 3 40 &SR AT, 4% 45

AU Z A E R L AR AR 5= A IR T, 22
FRRFENM(P>0.05),
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x2 UEFPERSEMRELANELHIARKRENBENISRNFM (x5,n=6)
Table 2 Effect of Administration of Bomixiao Vaginal Suppository on blood hematology indexes

in rabbits after drug withdrawal for 4 weeks(x+s,n=6)

EI B8 R ) 3 4 2
W 48 bR Wit T 351 % 8 2

0.952 g/kg 2.856 g/kg 8.586 g/kg
FL 4050/ (x10° /L) 10.02+ 4.62 8.80+ 4.79 6.60+ 2.31 6.97+ 4.73
LT8R/ (X107 /L) 6.63+ 0.50 6.04z 0.62 6. 44+ 0.77 6.60% 0.66
ML A/ (/L) 143.50= 7.76 135.83+ 9.17 136.83+ 17.49 139. 50+ 15.27
210 E TR % 43.48+ 2.39 41.22+ 3.24 42.02+ 5.49 42.57+ 4.60
IR 8/ (x10° /L) 402.00=111. 82 428.17+88. 42 449.33+119. 52 465. 17104, 45
S ¥ 20 i 25 AL/ L 65.68+ 2.33 65.62+ 2.81 65.25+ 2.28 64.52+ 0.91
SET LT R S R/ pg 21.65+ 0.94 21.70= 1.03 21.23+ 0.74 21.17+ 0.26
S48 14T 8 VR B/ (g/dL) 329.33+ 3.98 330. 67+ 4.55 325.67+ 2.06 328.00+ 1.67
WELA AR 4t/ % 53.05+ 3.60 44,57+ 8.85 49,53+ 12.29 40.83+ 12.83
AN E 5y L/ % 5.90+ 1.66 5.12+ 1.37 4.55+ 1.38 4.73x 0.66
rp PR AN E 43 L % 8.40+ 6.58 13.73£11.79 9.72+ 8.95 15.52+ 11.89
I TR P A0 TR 43 L/ % 31.42+ 6.01 35.60+ 5.93 35.30+ 14.66 37.92+ 9.49
IR P 44K P T 43 L/ % 1.23+ 0.40 0.98+ 0.36 0.90+ 0.35 1.00+ 0.33
W 4LET 40 e/ % 1.43+ 0.63 1.77+ 0.72 1.50+ 0.31 1.86+ 1.02
L 35 5 1. 6 A [ /s 8.42+ 1.03 7.50+ 0.40 8.28+ 0.94 8.32+ 1.03

®3 ORFRPERSEMHRELD6NANREMKRELIERHZN (xxs,n=6)
Table 3 Effect of Administration of Bomixiao Vaginal Suppository on blood

biochemical indexes in rabbits after six months(xxs,n=6)

A B8 R BB R R R
M W %= 48 b TR 7 % B 21
0.952 g/kg 2.856 g/kg 8.586 g/kg
TN R R B R/ (U/L) 54.33+ 24.61 58.00+ 32.37 78.83+ 18.24 95.00+ 99.58
RITE& A A LER/ (U/L) 41.83+ 31.74 34.87+  9.71 49.00+ 31.84 66.67+ 57.18
BE B/ (U/L) 8.00+ 2.10 9.67+ 5.89 9.50+ 1.87 12,17+ 4.92
R R/ (U/L) 47.33+  22.77 46.33+ 20.07 45.83+ 11.62 41.83+ 14.08
M % [1/(U/L) 34.67+  2.73 34.00+  3.03 35.17  2.64 36.67+  2.50
ME A/ (g/L) 54.67+  8.45 63.50+  9.27 58.50+  7.87 60.00+  9.08
BBLT 2/ (umol/L) 1.78+  0.33 1.75+  0.29 1.97+ 0.25 1.85+  0.26
JAH [ 1/ ( mmol /L) 1.06+ 0.25 .11 0.46 1.00+ 0.37 1.30+ 0.74
H i =5/ (mmol/L) 1.30+  0.60 1.50+  0.52 1.06+ 0.24 1.77+  0.67
JR % A/ (mmol/L) 6.87+ 2.29 7.05+ 1.86 7.51«  1.82 7.44x  1.65
WLEF/ (umol/L) 138.67+ 15.79 144.67+ 23.12 127.33+  25.14 124.67+  8.76
ALER M/ (U/L) 3034. 17+1491. 68 2117.50+1291. 56 2644. 33+1560. 51 3692. 83+1932. 18
£/ (mmol/L) 3.33+  0.31 3.08+ 0.54 3.28+  0.37 3.06+  0.31
£/ (mmol/L) 140.00=  0.86 140.58+  0.72 138.93+  1.48 140. 68+  1.87
%/ (mmol/L) 98.85+  2.43 99.83+  2.57 98.53+  0.74 99.23+  2.80

1fi. #%/ ( mmol/L) 15.62+  3.37 14.23+  3.83 14.43+  2.71 15.73+  4.38
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Table 4 Effect of Administration of Bomixiao Vaginal Suppository on blood biochemical
indexes in rabbits after drug withdrawal for 4 weeks(x+s,n=6)
e T T 3 T e
L 55 W L 1 o L ’ii’i i 5
NE TR AR B/ (U/L) 64.83+ 16.23 77.67+ 23.23 80.33+ 29.34 77.33+ 16.21
KITARRRE I R/ (U/L) 59.00+ 28.64 55.33+ 17.19 85.00+ 51.07 87.00+ 25.57
BE RS/ (U/L) 7.00+ 2.53 7.83+ 2.32 7.17+ 3.25 7.67+  2.66
B W Rl (/ (U/L) 91.50+ 51.80 83.33+ 46.37 81.33+ 55.40 107.00+  69.35
H#E H/(g/L) 36.67+  2.94 36.67+ 2.25 37.50+  3.83 37.33+ 1.63
BE H/(g/L) 58.00+ 10.37 60.50+ 8.38 57.83+ 7.36 57.83+ 6.52
S BZEE / (umol/L) 1.40+ 0.37 .12+ 0.97 0.95+ 0.59 0.87+ 0.43"°
I [ %/ ( mmol /L) 1.35+  0.60 1.68+ 0.60 .11+ 0.37 1.06x 0.31
H- 3 = 1§/ ( mmol/L) 1.34+  0.52 1.28+ 0.34 1.56+  0.43 1.90+ 0.45
R 2%/ (mmol/L) 8.42+ 1.29 8.47+ 2.27 7.51=  1.47 7.02+  2.32
WLETF/ (umol /L) 151.33+ 16.94 164. 00+ 21.17 159. 83+ 24.36 147.67+ 26. 64
ALFR i/ (U/L) 3179.17+1141.76 2821.00+683. 18 3735.00+£2299. 21 2334.67+1377.79
#/(mmol/L) 3.27+  0.32 3.42+ 0.20 3.42+  0.41 3.65+  0.45
£4/ ( mmol/L) 138.05+  0.97 137.70+ 1.14 139.25+ 2.26 138.57+ 1. 68
&/ (mmol/L) 100. 67+ 2.06 100. 67+ 1.75 102. 33+ 2.58 99.33+ 1.21
1fi. ##/ ( mmol/Ll) 10. 72+ 3.12 11.26x 4.93 11. 64+ 7.25 15. 11+ 4.38

3 it

KR 06 R 5 K 0 sh W38 42 2 H i R
FIE R 25 BT B B T RO o B R 2 W AR I R %
A PEBRSE A HLLL IR B 43, i 25 0 Il Wi PR 25 B 27
FEh A TR RS B R 2 XTI K8 5 X
B A — T B BF T 10 0L Y8 0 A Ak A
KM B T AR I 8 bR — X T E B
PER R A A A EEE L,

R 0 R AT T 00 R G 1 A
S WS, RS LD, , i KT 52 5 (MTD) 8. 568 g
25/ kg AR S TG R H 69 60 455, At — 4
R 11 B B 9 T R 1) 22 A, AR S0 2 T B B A
TR 0 20 20 0 5% e L 2 R ML Y 2 A 2 T S
BB OP 25 KRR K S R S
WY AR S B B A, L B (0.952 g/kg, 2.856
g/kg 8. 586 g/kg)3 L, 2 AR 2 T N I PR 91
HIHERY 6 17 .20 1541 60 13, 2525 6 I F Kefi 2y 4 J
JG 4 4 5 32 AR B — AT MR A B AR R R K
5T 790 X B LA LE 2 5 G W 3 4k (P>0..05) , I BE
FFE I 10 A 32 5 A 6 ) ik 411 (8. 568 g/kg) K L
Tt T 700 6 T 2L 5% e 1) 4 400 8 o 41 4 1 e R 4T
200 R B i (P<0.05) , 4525 4 JH R, W IE % .
U B 1) B 9 T A 95 B T R A X R R e L 4T

1=A
7

iG-S N AN -4 = Rirg - QN @R ) VA DA P B
i, 2 TRl A s R X 3 Mkl , A fF
SIRit—HM5E.. By 6 A KWKE 4 e, &%
25 AR S ML RAE A~ 48 B A5 TR 790 X B 2 e 2
FHTRFN(P>0.05),

LR LT KA B IE 4 T 10 BE R A AR TR R
2.856 g/kg, AH 24 T Il R FBLHT A 19 20 7, X 5K A i
W L ML A A AT B A R0 o 7 11 JBE B 1]
T8 A A G B A8 4 24 22 42 R B AIG T 2. 865 g/kg,

B/
2

2 % X B

(2l CRIR 25K 1 35 P 3 30 B R 98 = T I ) R BT 5 4.
e R BEE R AR SR (M ] de 5 /K
A WA R, 2005 :1-12.

Bz, B, B A S Jr kA M]3 i db st A
B AR At ,2002:231-234

Mrar. i 25 25 BOF 58 Jr vk 22 LM de mt: AR Al A,
1993.119.

HET TR DR TR E R, AR R KO i v EE b S R
SRS [T] . E 25 55 ,2014,25(27) :2507-2509

RN B S, A5 52 7 R I FL R A0 T 6 R R
BRI ()] P E 2557 ,2016,27(7) - 882-885

R AR AT ST OR, AR 8 BE I A U I A ) R R i e ZE b
RS E R A [T]. P2 25 8 5l K, 2015,31(2) :
87-89.
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(7] EE, RHE, B AEI IR 98 X A Bl v 2= 1k K PRIGGETT AL BT ). oh [ 25 20 75, 2010,19 (4) :270-274.
AR B R R [T ]S 9 B B R, 2009,26(2) :10-16. (9] MM, BERTM, X 3% , 4. SPF 2% Wistar KRR R 2% Be il A= Ak
[ 8] SkIRA,SR3E, Bli [ A, 45 25 W I 30 2 4 o 8 1t 3 A A= A 48 TRARIE W VL BIHT [ V] SRR 3 Y2 ,2007,24(2) : 1-4.

Effect of Long Term Administration of Fumikang Vaginal Suppository on Hematology

and Blood Biochemical Indexes in Rabbits

MENG Li', XIANG Shaojie', LIU Xiaohu', SONG Dafu', ZHANG Huiying', JIA Tianzhu®
(1. Liaoning Traditional Chinese Medicine Institute, Shenyang 110034, China)
(2.College of Pharmacy ,Liaoning University of Traditional Chinese Medicine, Dalian 116600, China)

Abstract. Objective To observe the effect of long term administration of Fumikang vaginal suppository on
hematology and blood biochemical indexes in rabbits,to provide the scientific basis for its clinical safe use.Method
Rabbits were vaginal administrated Fumikang vaginal suppository at dose of 8.586, 2.856, 0.952 g/kg
respectively,,once a day for 6 months.By the end of the test and 4 weeks after drug withdrawal ,the hematology and
blood biochemical examination were tested. Result Compared with excipient control group, the hemoglobin and
hematocrit in 8. 586 g/kg dose group were significantly increased ( P<0. 05) after 6 months and were recovered to
the normal level after drug withdrawal for 4 weeks.And other the hematology indexes were no significant differences
(P>0.05).In each group,the blood biochemical parameters for those administration for 6 months and 4 weeks after
stopping medication and excipient control groups showed no significant difference. Conclusion There was no long-
term toxicity on the hematologic and blood biochemical indicators in 2. 856 g/kg of Fumikang vaginal suppository.
The safe dose of Fumikang vaginal suppository given to rabbit is over 2. 865 g/kg, it is equivalently 20 times of
clinical dosage (according to 60 kg body weight of adult).
Key words: Fumikang vaginal suppository; hematologic; blood biochemical; rabbit

~

( 13255 16 7))
Establish Standard Biological Indicators for Normal SD Rats in

GLP Barrier Environment Animal Laboratory

WANG Lifang, DAI Baogiang, TAN Yuqing, LIU Ting, WANG Yang

( China Academy of Chinese Medical Sciences, Beyjing institute of Chinese medicine ,Beijing 100029, China)

Abstract: Objective Establish the normal biological indicators of normal Sprague Dawley (SD) rats for long term
toxicity test in barrier environment animal laboratory of center for safety evaluation of traditional Chinese medicine
(GLP), to provide references for the future researchers. Method Breeding normally ten batches of normal SD rats
in long term toxicity test, measured weight gains and food intakes once a week, measured organ indexes, blood and
biochemical indicators at the end of 3, 6 months and recovery period. Result The result show that the food intakes
of male SD rats were higher, increase linearly in body weights, higher than that in females, the organ indexes were
declined in male rats. It showed that the growth and development, efficiency of feed utilization of male rats was faster
than that in female rats. There were no significant changes in blood and biochemical indexes. Conclusion These
normal data indicators can provide reference indexes for future GLP barrier environmental laboratory rat test.

Key words;GIP; SD rats; indicators
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WEEM BRI IR S0 0E ICR /N EUE T iE AR 0 BB RCR . A% 0 40 S ICR /NG, A 45
e BEHLA A 4 4,7 WAL (7 FEAT A0 A0 MR/ LD ) 200 T 2L 200 AT I 6037 0 300 55230 0
U7 A 4/ RO PR AR ) 6 R 2L 5 7 M L M 4L 5 L e, % D 57 0 6 93
T B HHE R 5 (P>0.05) o 74 (T WESHL+ 7 HEZRL) 15 0 200 I 0L+ DAL A 41 ) L 0 95 0 S 040 43 LG T B 2 22
5(P>0.05) , {416 4RI 9] 5 5 K T 41 (P<0.01) . B4 HEATHF 40 P UM 52 0, 0 R B /8 B2 7
SELIZ BB 7 00 5T O , R A3 48444752 0 T S B4/ L% TR AL

KRR AT HRICR ;AN B 5 201812 5 B AR 2 56
FESES: Q95-33 XERERIZED: A
DOI:10.3969/j.issn.1006-6179.2019.01.005

S TN ) B8 T 58 a X A 3T e 1
HEATVEANY , PR O 5 22 2 S R I A7 R 24 S 360 T i, DA
77 7 A 4 DB G2 ) SEAZ R 1 I o AR W 15 2 sy B
HERFERMEEF YR, Ennaceur Fl
Delacour'® J* 1988 447 i# 1 — il 4F 2 3¢ 1 14 L fif B
(AN HT T A2 52 56 55 R ——7 W) R 5 3 o7 3 ) 5
5, ARG 5 2 3 W A C A RE o IR R AR B
Sy WL 3 5 SR W AR RN A L A P AR B AR 5
B ] 4 SR Ot Bk 0 3K sl 4 B S RE T B 2
T Bl ) A 8t T T B op DL o 1 R W R i 2
T 22 B I [R] 4 5% AT DL 3 8T 5 > ks 3l
LS EUBUNOR SW37/E % NN B 7/ DS B2 it SRR
(18T 0 A R D, 3o ) 8 2 A0 AR 1 6 9 I (] L 5 AR AR
o S5 EshWaT e S daal b, B o iR R )
SCE HAT N B AN S Ty, RO B E I Sk
B AT 58 B, L EL A S B i A) A O Y 2
P S EANE F AP S SNt aF TR /R NS R o 7
Z 05— S0 AR, LN A2 B — o i BRI
LA 58 B 6T 9 A A4 S5 | B ) ) B S LA G T 2%
PEsEAT ) AR B X AT R AR AR B ST, o T R —
A WYE % 7 2 00 52 56 b o, S BT 5% 4 B A s

I #5 H 85 :2018-04-30
TEETB A RREAH I X3 H (No.201610240041)

XEHE: 1006-6179(2019)01-0022-04

6 75 % vP I S M AT O A R AR N S 6 45 SR Y 5 i gk
e T

1 #MHE5RE

1.1 WY RIEFRE

fdt e ICR /NER, 8 JE %, 40 B, M fl 45 >, 4K T
i 24~26 g, H KA H 9250 3 Y HR A BR 54T
o E] [ 525 3 W A 77 VF AT IE 45 SCXK (7 ) -2011-
0004 ] 38 18 ] 52 5 56 3h 4y 1) 5 R0 A ] 98 1, 4 /D
BRI FRAE R B PR g b IR B AE (22+1) CL12 h
B S A 20, AR AR K, TR 400 1 8 o
1.2 LIV

N ETE SN (22-6 B R ES AR AL A TR
o)) B WAL 2 28 HAT LA 43 BT R 42 ((Xeye ST
V1.2, 4630 R 7w B R A BR A o
1.3 XBHYHA

ICR /INEL 40 HBENL R 2 41, B2 20 H A
A2 BT (n=20) FIRIH (n=20) , % 2 4% 15
TRRBEAL ST 2 20, B0 T MEZH (n=10) 5 HEZH (n=
10) [RIMEZH (n=10) FIEHELH (n=10) ,

EE B AL H DT (1997—) 2o, AR A BF5EJ7 1) - A 28 2 38 2% . E-mail : 1670723070@ qq.com
BEMEE A W1985—) , TR, ST ) - i 2 2 38 2%  E-mail : syzxyy213@ 163.com
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b 55 45 AT A AR RS /DN BB 0 A TR0 S 36 295 2R ) 5 i) ©23 -

1.4 FYEIZHTGE

SLEHT S5 d, T2 N B RRE /N B R T LA il
5 min, {5 B/ BURY Bk 2L R, ST AT, 38 i B
A F 06 SR, S R E  =E RN B (TR Bt
Wit 2 F5E) . e R, Jek /s Bk 2 52 5
2 LGS W IR 1 h SRR AT IE SR

ARSI S = A B (R 1) . BB L
(TL) 43 504 /)N BBl B A Wi 9 A7 R A (IS &
44 cmx44 cm [ IEAT AR ECEAR N 25 em (Y BB
TR, AHEE S min, WREEEH /D EE
R SR T, AT A NI FE IR, T5%

TR BRIk . AR BE LR — K LT
o BIEEAT — R o BB 2(T2) - 53 SIAEAT S A6 1
AHEXT B X R A 2 A 58 e A R B P R (1 A 1
L), UKD BOAAT AR R 5 ming
WL A ARG, WIS BRAT A o AR B B S 36 A 26
TREFBEAT BB 3(T3) Wik 1 A (IHY
) Wik 1 B WA 2 i), - 0CH / BUR
AFTHFEHIRE S min, FFRLREEAG , R H
Froafo AU BELEAES R T AFEfT . A SR
W LA 8 BT S kAT,

B 1 #HyEiRa kg rEE

Fig.1 The schematic diagram of novel object recognition test

Sk 3y iz sh B BRI 2R gead sk o3 B T2 Al T3
N AR R ER 2 AR B R, IR R YR 1
ARSI F LR R 17 50 2 Rt EE R N RR
WIS A 1 st [R1E A F+N 3N B ik 1 A
2 H95¥% 1t ( discrimination ratio, DR) [ DR=N/(N +
F)x100% |, REE L h/NRmSA YR, 81 5%
WIRMIEE <2 em,

1.5 #HEFHITHW

K H SPSS 21. 0 for windows 48 i 5% 4442 43 #7 .

BE - S AR e 22 (xxs) FRom o RAJTERIN R Tr

ZorHr AT Z 4108 R, R LR LSD-t 4G 5 5
H N Eb s A BC %) Student ¢ K58, LA P<0.05 AR
e N e

2 R

2.1 PRESFHEINANLEERNZ N

T T2 BB, AT AR T B SEBS S xR 1
1 B4R ST ] (31, 16+16.75) s, (30.97+16.50) s;
(30.37+15.95) s, (31.73£15.10) s; (112.33 =



<24 - LR B YR 36 &

48.26) s,(112.50+49.76) s; (112.61+47.93) s,
(112.32+47.10) s AR (P>0.05), 7 T3 By
B, &AT A T I SE IR S W X AR 2 B AR R )
ER TR 1 R ERE (P<0.05) WLIE 2, {H4H
[ AR AT AR (OB AT AR, BUEAT MAE) thAs [H]
PEHNEXS 2 S H iR DR TR EMZS (P>
0.05), W& 3,

B2 T3MER4HNRI 1702 SWEH
R&ERE (" P<0.05, ~ P<0.01)
Fig.2 The exploration times of object 1 and 2 of
mice in T3 period( “ P<0.05, ™ P<0.01)

B3 HEITAFEPEENRE S YT
Fig.3 The discrimination ratio of female and male

mice in the same experimental condition

2.2 fTAHERRMFUEIRANZEERNOZMm
FE T2 By B, AN REARAT 48 b /N B 9 9 1k A
5 min PJHE Z W) (30.76 £15.93) s, (31.35 +
15.40) s; (112.47+46.81) s, (112.41+47.16) s
(1) 22 5 A I8 3 i 7K F (P>0.05) 5 78 T3 BB, /N
XF 2 SRR B B E KT 1 Sk, {3 b
TERAT o 46 b /N BSR4 BE L T i 3 22 R
(P>0.05) WL 4, T2.T3 Wiy Berb, BIIEAT 46

N BT T 4 A R & AR ) (224,88 +37.05) s,
(229.15+33.38) s &K T I IEAT IAE /N BT
Wi A B 4R & B E] (62, 11+23.30) s, (65.58+
22.40) s(P<0.01) W& 5,

4 TIATHERNRIT T EE S P
Fig.4 The discrimination ratio of novel object in

mice about two types of experimental conditions

5 T2F T3IMRETAFPHBRERE (™ P<0.01)
Fig.5 The total exploration times of each experimental

condition in T2 and T3 periods( ™ P<0. 01)
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PIR IR BIIC AL RE J1 o TR 2 S ST 7 W 147 2l ) %)
BRI A A R AT BB L, HOBOR AN R
REE] 5 2] ol 20 R 2 2 ) R e A sk S K HE S AL R
PEAT 2 2090 A AR B ] 3 P 45 T B
W 2 1Pk SR AL L Bh W AT BT L AR
KRB S T LU Sh 7 56 2 A AR BIRE T
PEAT S 2T ACAL IR, BE A8 BT L M DL N RN R 3
A TR AT N o TR AR R 2
FTEVFAL 25 g 12 B AR FWF S L o

T8 4 PR S 96 7 9 B Al T v, e A S 6 R
P, L S B AT R VR A UE T SE 0 AY A O
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Influence of the Shape of the Testing Environment on
Novel Object Recognition Test in Mice

DU Yanfang, YANG Yang, BI Tiantian, BI Yuying, WANG Yue, LI Ting, BAI Yunlong, WANG Yuxin
(School of Pharmacy, Harbin University of Commerce, Harbin 150076, China)

Abstract. Object To investigate the effects of the result of novel object recognition tests in different experimental
conditions with ICR mice. Method Divided 40 ICR mice ( half male and female ) into 4 groups randomly, the
square female group (the female mice group working in the square box ) , the square male group, the round female
group and the round male group. According to the same experimental process of novel object recognition, the
exploration time of mice in each group was measured. Result There was no significant differences between the
square female group and the square male group, the round female group and the round male group in the total
exploration time and the discrimination ratio of novel object ( P>0.05). Compared the square group ( the square
female group+the square male group) with the round group (the round female group + the round male group ),
there was no significantly differences in the discrimination ratio of novel object ( P>0.05) , but the total exploration
time of the round group was significantly longer than that of square group (P <0.01). Conclusion In the
experiment of novel objects, the sex of mice did not affect the evaluation of learning and memory ability of mice,
and the choice of round behavior box for experiments could better evaluate the learning and memory ability of mice.

Key words:the shape of the testing environment; mice; learning and memory; novel object recognition test
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RT-qPCR #& U Wistar KRR BRI S/ S U EBERE
HRKFEFTIERNREIL

IHE' FEmW hAMR

BE& B &

HER ERI

(1A [ B 2 B 22 e /b st DR RN S 2 B PR 22 AR )29 BT, R W] 650118) (2. =g P EE2Be , W 650200)
(3. R TRl ARG A5 BT, B W] 650600)

WE:BH TP E & (RT-qPCR) K& I Wistar K B2 B 14 [0 S il /4016 i (XDH/XO0) B [R5 5% oK SF #9 J7
2, LATERE KT EXS XDH/XO JER AT skl . 73k 3R Wistar X BUIFIE 42U P & RNA, 28500 5 5615 2)
¢DNA, LA 10 £5 4 5 B R 7 F B 5 A BEAS AL, A A8y 5149 e 51 FL N 2 56 (R AT RT-qPCR K2, 13 2 XDH/
XO BN FBERIARMEM 2k o ZETTAZ I Wistar X B JK R UL AE 3l ) 45 B v XDH/XO S e sk 284k 85 8R

RT-qPCR 354G I 753 21 1) XDH/XO S A7 e il 28 7 g 20—, R® 432300 1, REAS I Hh) 725 DR 1R 3 4 B 28U v XDH/XO JE A
KPR A AL . 858 RT-qPCR K I0 Wistar KBl XDH/XO 3 R 5 5% K V- (9 7 i B X8 48 ol o0, 3 42 VL3 10

SR AT JBE T T DR IR LAE B 22 LB R 245 F 7 45 D T

KGR M POLE B (RT-gPCR) ; BEIE I S/ A AL Al (XDH/XO) 5 Wistar B I AlE s mRNA

HESES: Q95-336 XHRARIRAD: A
DOI:10.3969/j.issn.1006-6179.2019.01.006

TN A A S B/ 48 {8 ( xanthine dehydrogenase/
oxidase , XDH/XO ) J& — F B I A ] (14 48 A 1o 2 v i)
PR S T, 7 P A e e v e A W e ARG 1) oI S
A, R A vk o I 8 A 3 1L JE IR IR . XDH/XO
LR o3 A1 A Wy A R0 2 BURE S e e N iR rh %
AETE TP /0N o 0 it Ji ot 4 v, OB IR E AV T 2 45
Jea R b RASEAR N R IR F AL BRI, IR IR
A AR & =4 L Mk g XDH/XO 3EIR
I P S R R D) 2 A K A PR R 3 R R 11 U
R, 5 B0 TE IR R W BE T o Lo PR R VR B >
6.0 mg/dL, J5 Vi il IR RV B >7. 0 mg/dL, B 7] 12
A PR DR LA o R PR TR LR AS SR S KR
BLAith , 340 ] 3 N 22 ol 1 A8 AR AR DG,
HRIFHRBAE FTL, W% 52 % T . BF5E i PRI I
e AT 5 H A AL, e LA XDH/XO & 1 F
QR O R S = 11 A S RS0 (PN T el 1
wrgE

S BF 9 Ok & & PCR ( real-time quantitative

75 B #9:2018-06-10

XEHE: 1006-6179(2019) 01-0026-05

polymerase chain reaction, real-time, RT-qPCR) 4% K
F 1996 4FE 3£ [E Applied Biosystems 23 &) #E 4, RT-
qPCR S8 T PCR M 1 2 5 5 09 RER, T B -5 3%
i PCR AH I, & HA RS o b R %
e E BEUERR AP RN L A 3 AR R v A
M T EWEM R TR EE TR, AERE 2
i Wistar ¢ BE 9230 K B ( Rattus norregicu,
rat) B —A>H AR LB e A KR E R M
IR X5 A G B AR T 0 B0, 2 A ) B T T
FERH ISR 30, S A i BRI I AE 3l ) 4 R F
FEP R RSB 30 o AT i PR TR I E A Y
Wistar K ST IE T XDH/XO e PR K F #2846,
AR IR Wistar K BUIFIIE 2L RNA 33055 5855 DNA
Bt 51 ¥ 4T RT-qPCR 93, 57 e i il ¢, DLAE
5 KOF Xt XDH/XO0 SR A7 skl . A Jr
V5 B SE AT T RS v PR IR ILAE B 2 LR L % 2
Py i 1k

TEEWA b E B R b B S R R R P R R 5 H (No. 2016-12M-2-006)
TEE B ERRZE(1990—) , L, WF5e 9 61 B4 BF 58 05 1)« AN 28005 3h P A5 A0 . E-mail : 1034121466@ qq.com
BIEESE JHRL(1966—) , 2o, FALF N, BF 52 J7 1) - NZEPs sh A A . E-mail : tdh@ imbcams.com.cn
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EFRZEGE RT-qPCR A Wistar JC [ 3 152 18 Jid 20 P/ 42 A g 5k PR e S /K S O VR ) 32 52 <27 -

1 #MHERIE

1.1 KBy

SPF 2% Wistar K Fl 12 H, i 452, iy o [ 12
FRF e B o A W 2 WS BT /N B W S B R R AR, H
A7 VR AR 45 0 SCXK (I ) K2014-0002, fff 4] 7 A
JIES : SYXK (JH ) K2014-0007, £ 56 2 )% 14 & v 11
B ~p B o e B o AR W) " O ST i sh ) S B A8 PR Bl 2
L3R, I ST [ B AR ], 34 HR 52 96 Sh W 4 )1 /9 3R
Ji 0] &5 D OGRS o
1.2 KRR

i %% 54k #) £ PrimeScript'™ RT reagent Kit
(Perfect Real Time) , RT-qPCR ¥ 13 7] & ( SYBR
Premix Ex TaqIl (Tli RNaseH Plus) . RNA £ B &
(Tripure) , ¥ H Roche 2 ] ; % B F2 B ( oxonic aid
potassium salt, OA ) , l§ § 3% [ Sigma 23 7, 4l ff =
97% ; 5| FE i (allopurinol , ALLO) , W H B & AP € 4=
WA RS T 26 = 98% 5 38 T 21 4 2 44 ( Carboxy
methyl cellulose sodium,CMC) , ¥y B B Bk P BF 4% 2
Al ;Biowest 35§ B ; DNA /3 1 & #5 1 ( DL 2000
bp) .My A TakaRa 4= ¥ T. 2 47 f 2~ W, CFX 96
TM real-time system ¢ E & PCR ¥, W H £ H
Bio-Rad 24 7l ; B A% 43 B7 (2, 35 [ BioRad /4 7 ;
Power Pac Basic HLUKAX, W A AL — L9 THRA
FRZ w5 ND-1000 %58 4h 7306 Ot & iF, 1 [ %€ [
Dano Drop 2 w5 & B & R &850 4L, 9 H Sigma 2
] ;SCIENTZ-48 753 12t 2H 2L I 4 , W T 77 i T 2
YR B A R A .
L3 3Rt RERN

19711+ LA NCBI $2 41 (% K B XDH/XO #% 1 2
741 (017008. 3) =% , F| ] Primer5. 0 2 {4} 7£ CDS
DCak 9 17 i it B K B N GAPDH: L iif i B
5'-GGCACAGTCAAGGCTGAGAATG-3" | Jif A B
5'-ATGGTGGTGAAGACGCCAGTA-3', 3£ [N J Bt K /]
A 143 bp; H W 3 XDH/X0. I~ W B B
5'-ATGCGGACCCTGAAACAACA -3 F % kK B
5"-TGTTCTGAAGACGGTCATACTTGGA -3", 3 F Bt K
/Ny 114 bp ¥yl F A W) TaKaRa AE91A BRA A G A,
1.4 RNA ZE

Ji S5 A FE Wistar K FR, V5 A% 46 R 7 2 I8 38, L
BB AR Z 0.1 ¢ T34 1 mL tripure ) 5 mL EP
B TOGE A RN R, T = B 2H SUBIFBE i T A
SRR A S min AR R 1S mL EP i

5 min, il A 200 L —20 °C i 09 & A7, e 52 7 7
41, B E 15 min J5 4 °C,12 000xg B0 25 min, W HL -
THWK 450 pL 75— H 1.5 mL EP 4 f S8R B A
-20 CHIZ B 57 NI, 7870 1R &) #f & 10 min, 4°C,
12 000xg B5.L> 10 min, 5 b3 W, 75 4 9 BERS 1, 0
1 mL =20 C i 1) 75% LBEVEEUTHE 4 °C,7 500xg
B30 5 min, FF FIEW, FHE NEERS T, LA 30 wl. DEPC
TKEAFUIVE ,65 C K 10 min 15 5 RNA K5
1.5 RNA TEMER4ERN

FBCE RNA FE 2wl 5 1 5% B i 35t e £L
L 7E 90 V,400 mA f S5 5T HL UK 20 min, T EE AL
R HT R 46T WLEE 285 188 F1 58 RNA 55417, 40 #r
RNA f5¢ 8 M #1301 pl T ND-1000 %8 4173560t
BETHI 2 RNA VB
1.6 RNA #iER

I e B2 5 45 48 4% LE ) n DEPC K i B =
1 000 ng/pL; & RNA $i7 B8 350 4% S ) PrimeScriptTM
RT reagent Kit $EHI4RAE, 4 10 wL /K 5 PR KA
5x PrimeScript Buffer 2 pL, PrimeScript RT Enzyme
Mix 0.5 pL,Oligo dT Primer 0.5 pL,Random 6 mers
0.5 pL, & RNA 1 pL,RNaseFree dH,0 5.5 pL, %%
EZM R 37 °C,15 min, 85 °C,5 s;4 °C,10 min, i
% #433) cDNA,
1.7 Wistar X R GAPDH B[R K XDH/X0 & A %xr
4R 2 0F < v

L1 Esidilution % 7 4 1% 5 B¢ mDNA , 4 3
B 107,107,107 107 fiF e B, LAJEL B cDNA K #fi
BeJE B cDNA B A, 45 M 2 AP 47 KE 2E 4T RT-
qPCR A S B AR 2204 25 wlo 23050 XDH/XO 3
K f GAPDH eI | RN E5 194 1 wL(10p) 54351
Jil SYBR Premix Ex Taq II ( Tli RNaseH Plus)
12.5 LA KEEB 17K 9.5 pL.cDNA 1 pL, W
ZMF R .94 CHiAEME 30 s, 94 CAEME S5 .59 Cil k
30 5,40 MEFR,59 CH) 94 C 4 55 RFE— WP,
;58 B AR 56 AR 5 i B | i ] CFXManager
B PR bR 2R A9 B0 L R P 0%, R K R
8,45 XDH/XO0 $&1H Je )5 3L [ GAPDH JE A 3 3
BORAE 80% £ 120% 2 [] , R” fHEE UL 1, BLH 45 R Al
R R a7t E | PCR 25K,
1.8 OA E Wistar X R 5 IR B 1 %E 37 ¥ &% &
XDH/XO mRNA % 57K F & Il

6 H Wistar K RLUFEHL K 3 2,2 H/74 5 —4H
JE I G 300 mg/kg F 4 37.5 mg/mL ¥ H OA,



+ 28 - LI SR 36 &

5 IS 300 mg/kg Fl i OA Fl 22 mg/kg 7
A ALLO, 55 = I 54T 1% () CMC-Na 4E S Xt
T 425 1.5 h J5 B BUAL B8 5 W, 4 20 B I
0.1 g, /AAE I 1 mL tripure A 5 mL EP &+, &
ICRNA 005 5 344 ¢DNA, LA cDNA g 854, 8
ASPAT HE BE AT SE I 5200 E & A, 15 ) XDH/XO0
mRNA # s K284

2 #XR

2.1 RNAZEURAE

Wistar A BT IE 41 27 2 B RNA #4783k, ]
WLELF) 28S 18S .58 = Zkar, WA 1, Ui B Br 4 B iy
&L RNA TCREfg, ATt — 2P ] TR 2 s, Frit iy
S RNA FE 5 42 Nanodrop-1000 #8 £ & 4% BR i 2 30
FEPER 2607280 nm 1Y WG EE A H, A/ A, TH Y
AT 1.8~2.0 Z (Al B, 158 B 4l B 4500

B 1 KRFAEAL S RNA BikE
Fig.1 The electrophoresis of total RNA

from the liver tissue of rates

2.2 HHERBRBXER

Wistar & B I 4140 XDH/X0 3P RT-qPCR
FEMIG 1 5% W B IR MR R UK, S5 R M B W &
WL ST R B — 8, B R R s, R
AR e, W TR SRS, LK 2,

B 2 XDH/XO mRNA RT-PCR =4 53 Bg #% 5% B e vk ]
Fig.2 The electrophoresis result of RT-PCR of XDH/XO

mRNA from the liver tissue of rates

2.3 Wistar X B FTiF GAPDH % XDH/XO0 & E#x
EHERARIE

P 75 i e T AT 0 K B GAPDH J: XDH/XO0 3 [
gl B, bR UE M 2R et {E W] A5 45 i BEBR BE cDNA
f¥5 DK, Horh R® B9850 1, 5 BA LA e A o il £k F
AT AR 2 S RS, BT 9 6 B A R, SRR IR IR
PEETREE RIS NS PCR B4 8 A0 X [F) 25 | g v o A
I PCR ik, WWIEL 3 .4,
2.4 OA % Wistar X R 5 K B M %iE 37 9 1% 8¢
XDH/X0 ERHEFKEHTN

LI GAPDH Jy W I 4= 1 ¥ , 15 3| XDH/X0 J: A
5 K OF B A2 Ak, Wistar K BRIE 1 5 300 mg/kg

Bl 3 GAPDH E R #rifE th 2 KA fFIE
Fig. 3 The standard curves and melting curves of GAPDH gene
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B 4 XDH/XO & HE#xif i 2k R AR IE
Fig.4 The standard curves and melting curves of XDH/XO gene

FIE R OA 41, BT 4141 XDH/XO He IR 55 K P45
XFRE 2 b [E] B VR S 300 mg/kg i & OA FI
22 mg/kgil # () ALLO 41, F A 4141 XDH/X0 #:[H
e S KP 3 300 mg/kg &) OA 41T i, WAL S,
S 4 S 26 B R SC AT A ST Tk BB A M A U
Wistar K 55 PR R [MUAE 2h P14 8 XDH/XO JE IR % 5%
K AR

E 5 OA ¥ Wistar X XDH/X0 EEHERKEHTK
Fig.5 The change of stranscriptional-level of XDH/XO

gene in Wistar rats after administration OA
3 itE&it

RT-qPCR %2 7E PCR N H v] DL &5 & F Xk
DNA [y /INa b FE R 28615 5 o Bl A& 0 Y i
17, P0G A B 28 RN 92 A5 50 BE AR G N, 3 i —
EMERME R B Do W 2GS S R R Bt
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PCR =W FH R (A 4 Pk OG22, B LT LS B0 5 e 0
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T8 1R i g ST A o 6 R I R PR 1Y) R AR G O
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fE4ET 1, 45 2R ) {5 B &, 55 RT-qPCR 2
KU ARSI A f FE Wiistar S BRUHT SE T I 26 41
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RT-qPCR 4" 3%, #t 57 Wistar K B GAPDH X A il
XDH/XO B[R ) pr o th 26, 55 59 45 R W7k, GAPDH
FLRFD XDH/XO K& R4 38 8803 43 0 R 92. 2% A
93.4% ,7F 80% % 120% = [i] ; R” {843 % 9 0. 995 Fi
0.993 453 15 HLVfife 06 i 2k oo — JC % e, AT A 2803,
HEBRAEFE 5 MBS 00 T M0, U BH B o iff Ze ] A B AR
w7 A RT-qPCR 225K, R W3 AT s o) 37 1
RT-qPCR ¥l Wistar ¢ Bl XDH/XO0 3K % 5 K F-
f RT-qPCR A5  J5 ¥%

[ Johnson 4 B I Hu F OA 55 K BE R 1ML
A Y D)oK, PR HE 22 L T L AR M A S R R
TR A A v PR R ILRE B AR A 2 Y BT
ARSLEG ] OA ¥EifR, %S Wistar K FE IR BR I AE
B, HETXS OA 55 3l i IR R I i 452 78 1) BF 5%
K22 S AR 2 7 TR BIE g AR S A R R A
SEJTIEXE OA B Wistar K BRLf5 JR R 1M 4 2)) 4 A5 75
XDH/XO B[N 5% 57K i A8 AL 4T T 0 5%, S0 45
RKH] OA 2520 XDH/XO KA 1 5% 5% oK -, A6 1Y
e oK TR S TSR AT TR B 35 T 3R AT]
FF S (1 RT-qPCR 33 Wistar K L XDH/X0 3 A
B SR AKOEI 7 R AT AT Y, AT 7R 5 SRk F X
PR I 5E S LAY ) XDH/XO FER JEA7 5387 o

RS W ) Hb ST T Wistar K Bl XDH/XO0 Sk
IR S 7K SF- 1) RT-qPCR A % | 12 07 25 5 S Mok
R &, BA BRI WES M, ol T XDH/X0 J
DR] 7 A R A T, Sy o DR TR IR 3 4 S 7Y 1) A
5 0 1 PR T I AE 2 55 ML EE LA K 24 T & $ 43 T n &
1 FB
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Establishment of Real-time Fluorescence Quantitative PCR for Detecting
Stranscriptional-level of XDH/XO Gene in Wistar Rats

WANG Chenyun', LI Zheli', YE Yousong', CAI Fajin’, XIAO Han’, XIE Jiping’, TANG Donghong'
( 1.Institute of Medical Biology, Chinese Academy of Medical Science/Peking Union Medical College , Kunming 650118, China)
(2. Yunnan University of Traditional Chinese Medicine, Kunming 650200, China)
(3. Kunming institute of science and technology intelligence ,Kunming 650600, China)

Abstract; Objective To establish Quantitative Real-time PCR ( RT-qPCR) method for detecting the transcription
level of xanthine dehydrogenase/oxidase (XDH/X0) gene in Wistar rats,to quantitatively detect XDH/XO gene at
the transcriptional level. Method Total RNA was extracted from the liver tissue of Wistar rats. The ¢cDNA was
obtained by reverse transcription, and diluted to 5 concentration gradients with 10 dilution factors. RT-qPCR was
performed using the designed primer sequences and reference genes to obtain XDH/XO gene standard curve.
Furthermore, changes in the transcription level of XDH/XO gene in the animal model of hyperuricemia in Wistar
rats were examined. Result The XDH/XO gene standard curve obtained by RT-qPCR method has a single
dissolution peak and R is close to 1. It can detect the change of XDH/XO gene transcription level in animal model
of high uric acid. Conclusion RT-qPCR is a quantitative and accurate method for detecting the XDH/XO gene
transcription level in Wistar rats. It can be applied to the pathogenesis of hyperuricemia and new drug research.

Key words: Real-time fluorescence quantitative PCR; XDH/XO ; Wistar rats; liver; mRNA
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WE:BH BRI & e/ B 4R B/ BUIT 28 % 28 (MHV ) RNA J2805 0 6 H 28048 & 8 I 4
R BO . Frik RAEE MUV /) BB S 2B REAS, 73 51 TR i REGBR 20 335 L I PBS 3 i 5 0
TEEAT A B 3 5 () — A R 4R BRI R B LU B R B TSR, WY A e AR A AR A B v 205 T 6 R &
7 RNA $2 U, 28 2 5 5 J5 R 4T TaqMan SEf i & PCRAGIN, LA Co (BT 6 Fhistsn) & 9 48 Uk 2, 85 4 7 9 I )7 Al
MEHLIA ELISA £5 50 G ik MHV B9 ERMR IR ROk . SR 0 T2 AE A B B 4b B, W 20T 15 125 B9 RNA $RH
MORE & TR . 4T 6 il & 9 S HOUCR  TIANGEN DP422[ & RNA ¥R . (549.70£52. 38) ng/plL,

Ct{f: (24.51£0. 10) % R #2 Bk % 5 25 ; TIANGEN SD101[ i RNA ¥ Ji ; (274. 13+6.87) ng/plL, Ct fii: (2.39+
0.017) ] Fl QIAGEN 52904 [ 1 RNA ¥ JiF ; (288.13+15.11) ng/pL,Ct fi: (2.40+0.012) ] FH R 545 ; XS VRL[ &
RNA ¥ i : (348. 80+ 15. 85) ng/pL,Ctff: (24.70+0. 13) | ¥efEsme i, G586 FS08 R AS i b 38 2 WOR R A B
JEVE o EFXTZE4E T MHV RNA 942 L, TIANGEN DP422 $2HUSCR e & , HEFE H T/ BUN RG22 00 40 F 2L W 2440
KR DRI RN s RNA 4810 TagMan 541 ; SE RS 286 % 7 PCR

FESES: RIS XEEARIRED : A
DOI:10.3969/j.issn.1006-6179.2019.01.007

/N BT 22 9% B ( murine hepatitis virus, MHV) J&
TR R RE TR R R R 2 O A o By
MR IERE RNAT o MHV R 2 — ™ A 55 /) B
A R REVEAR G, AN ™ H 5 I S 5 Bl ) Y BT
I, R AT Y 4 AR S A T B e S Y
WERRPE R Sk . IR I 00T 5 Rk B e, B
RS 23175 K BOEAME I AE , & — P T2 AL A L
i I, 2 [ AR GB 14922, 2 52 5 3 ) 3l A= 1) 55 )
BRIy > v B 7 B A R 2 — o AR OK, B
g8 T AR /N B 28 HOR 1 T & R, #54F MHV (1
1A% TR /N BT A [R) 552 56 3 B 18] # )™ 12 38 i A
%, HAMET 9% IR A R 6, MHV 2 28 1% T
/N B AR A= 4 e ds M T A Al Y i T 2
— U DR b o T R MHV 2 A A% B S %
PR B2 , s XE MHV 32 W7 1 WF 52 %) $2 55 52 56 3h 49)
P AR,

I 75 B #9:2018-07-02

XEHS: 1006-6179(2019)01-0031-05

MHV 132 Wi 75 75 A 9 35 53 125 5 5808 I 27 ik
Ky AL LU PR 2 KRN 2 T AR W 28 W A SRSk
FE A PCR AL A S By b —Fp, R B
SR R AUE S RRE M A A R e LA
MR R ZARZ BRI WIF 5] R AR R 91
FAR5E TR RNA (4R BUSCR A 40 08 . A5
BEXT T A 6 Bl RNA 42 BUR 5 & 0T 8 32 Bk
B PR E P ST A AR LA IR TR R 2 fiE
8 R R AR U, MR R MHV 14> T A W28 4
0 1 B AL R A

1 #MREE5ERZE
1.1 ###

1.1.1 s28esh¥. 14 H 6~8 J&i# C57BL/6 /N,
P AT PN T K 2 5 56 sl i o 0 4R R A P TR

CEETBR WA RHE R H (No.2015C37107, 2016C37106) Flbt M i T KR % 35 ( No.20142013A62)
EEBN A ®(1990—) , B W5 Ak W5 05 ) AR WAk 2# 5 0 TR W) 2%  E-mail ; rainguifei@ sina.cn
EEES R (1981—) 3 4 BIWFS 5, 5258 3h 4 48 BEAN B 4 728 ) 0F 22 . E-mail : xmsong@ hznu.edu.cn
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SCXK ( #7) 2016-0004, 22 PCR % &y MHV [,
/AN SRR B R e b, R R A AR 1 R R AT IE
SYXK ( #7)2016-0006, [ Fi % £3 FIK K

1.1.2 {5 : TTANamp RNA Kit for Virus Detection
( TIANGEN SD101 ), DNA/RNA
(TTANGEN DP422) # & 42 B 57 & LA & Fast Quant
RT Kit( With gDNase) (TIANGEN KR106) Jz #% 5 i
FIE I B A 6B A B/ 7 QlAamp Viral
RNA Mini Kit( QIAGEN 52904) iy H QIAGEN /A & ;
Power Microbiomewer MicrobioNA Mini ( MO BIO
26000) 13 1 % Y1 % 6 B A B B AR AT IR 7
MagMAX 25 i A= W) 5 AR A FR /A 7] ; Mini Kit Detection
R Y2 B 7 2 ( ABI AM1840) LI & TaqMan © Gene
Expression Master Mix( ABI 4369016 ) J § ABI /A ) ;
/N BUTF 58 B 52 I 920l 5 B PCROAS I 3 57 & (XS
VRL) Wy [ 75 M 74 th A= ) 32 R A R 2 75 Gel
Extraction Kit ( D2500-01) Ji& [l W ik 7 & W A
OMEGA A ],

Isolation  Kit

L1.3 FEAUMR G KK (Tanon)
&/ E 1 (Thermo Nanodrop 2000) | 5 B8 A,
14 Ab PR 2R 58 Gel Image System ( Tanon) 3@ PCR §~
144 ( Bio-RAD) | 52 i %€ & PCR 4 ( ABI One step
plus) \AEW)Z 44 (Thermo) 4= F B B it PRk F
A EHE AR S K AR A W) o

1.2 7%

1.2.1 51955458983t I NCBI ) FTP b}
PR MHV JE 20 7 51, 43 A Loox 25 21, B3 K]
28879-29145 Murine hepatitis virus strain JHM ,29142-
29828 Murine hepatitis virus strain JHM, 29843-31210
Murine hepatitis virus strain JHM 7 35 & 5 /%) Fh 4 4
SRR ) A4 22 Sk o TEHE TG 3 > Bk PR AR A fi i ik
K, i Primer Premier 5.0 {4 i% it 7¢ )¢ & & PCR
IR FER T, 28 20 i 3 70 56 HiE , A AT 5% e ¢ 16 HR
29843-31210 Murine hepatitis virus strain JHM VE A
B gl R AR TRARA A S
(R 1),

%& 1 MHYV TaqMan 33t EE PCR 5| ¥ R R 5 F 5!
Table 1 MHYV TaqMan fluorescent quantitative PCR primers and probe sequences

EIE A J¥51(5'-3") 1B J g P A BN
Primer Sequences(5'-3") Annealing temp ( °C) Ampliconsize(bp)
MHV-F AGGAAGGTCTGCACCTGCTA
MHV-R CCGAGCTTAGCCAAAACAAG 60 156
MHV-P CGCTAGAAGCAGTTCCAACC(5'-TARMA ,3'-FAM)

12,2 A W R i Ak B < 3% 8 T TR R AR /)N U
B S, FEAMR S, 43 0l T VR RBIF B 12 B ) 3R ik
DL K PBS 3 ik 500k 3 b i Ak B U7 vk Ak B E AT 4R
W3 W WA 125 < JBORT B 26 {8 7 M AU R85 T 78
WP ,20 me/ {372, 3% 3 43, LA 600 WL 2L
W, TR ), FE ) SR 2D BRI, REBR K
5 BT B FEE 20 me/ 13 3%, o< 3 0y, o il TR
PRIR A J5 A 600 L 24 i ik, i % 2k &) 2K AL
55 Hz,10 min 5853 WS I , $23a000) & 45/ 20 BR B M,
PBS %5 fift 250015 - BORT 6 264 20 mg/ {3 /3%, 73 2% 3
13,53 5% F 140 wL JGRE PBS ZZ vhif , im i iR 21 5
12 000 r/min®.[> 5 min J5 , B L5 T % — RNase-
Free [/ 0 o A 600 WL 24# 0, FEIRA) )G
PR & R AL IR

[F) B SR B MLV FEAS , T TR BT AR 5 A0 . 53 B
ANERFEME , TR R AR B T 840 HE, 20 mg Bk i )
2, T 1AM 2 R & 4R G R 20 mg FEE VA T
140 wL RNase-Free (1 PBS ZZ thi ¥, e IR &1 )5,

FH T WA 4130500 G B 0

1.2.3 BRHEHC: MAE 6 FhA W50 & BT £ X 32
WUREA 11 22 53, WA 3500 3 40 Sy T A R A 2 B2
WARFE AR $E I 2H , TIANGEN DP422 MO BIO 26000 .
XS VRL 3 A~ 5 & h [ R B A 32 U2, TIANGEN
SD101 .QIAGEN 52904 . ABI AM1840 3 M5 & N
WARAEA PRI o 2 B0 & D6 43, T 3 $2 Ui
B RNA JFHEAT A% IR R B W 28 , 5 5 ¥ B s I
¢DNA, =20 CIRAFA ], H 2 40 3 Ik,

1.2.4 A 96 6 & i TaqMan-PCR ] . FH
TaqMan 325 € 0 A [ 77 6 2 R s 2 RNA 2E4T 4
W, 5 B AR 22 40K :2xTagMan Fast Advanced Master
Mix 12.5 pL, B FIE514 (10 wmol/L) 45 0.5 pL,
BE (5 wmol/L) 1 pL, Bifk ¢cDNA 2.0 pL, #h K £
25 pLo PIGFERF A : 50 CHE 2 min,95 °C AL
10 min; 95 CA5M: 15 5,60 CiB K FEfH 1 min, 3t 40
MG MR TR 5 I B U
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L3 Sithmik

BORVIF I H b 22 (x2s) 7 AR . K
5K FH SPSS statistics 22 #k {4 4b #4374, P<0. 05 K
2R EFHP<0.01 HEFWEE

2 HXR

2.1 HARLETELE

O3 0l PG BR 20 J 1 IRCARIT S 1 A B PBS I i
BLYE X3 4y MHV B /N LAY 268 5 47 40 21, fff
F TIANGEN DP422 #% B2 i WO 57 & $2 U 75
RNA 3@ i S 2 % it TagMan-PCR #EAT AR I , 45
RN WABHE 0 R RNA $EBUSCR B.3% f T
FANH R, W 2, R, SRR OGE B TaqMan-
PCR G 25 58 W7, &1 00 /N BB 28 9 75, TR R WT I
LR BOICR MR R i, W3R 3.

2 3 MEANLES KL BNER (xs)
Table 2 Results of comparison of three

sample pretreatment methods (X=s)

& (W% 4), %6 & i TaqMan-PCR #5 W,
TIANGEN DP422, XS VRL, QIAGEN 52094,
TIANGEN SD101 DA M ABI AM1836 5 Fhis 5] & 4 i
BN S P 3 S5 At £ (DLIE 1), MO BIO
26000 {7 & & . MHV, TTANGEN DP422 F1 XS
VRL G50 & 19 C AR, B0/ BRI 98 0 2 42 Uk
BB A3 AR G LR FEZR. Y74
5 NCBI i FTP R £ 2 #k MHV A 20 77 91 L
XF—8, [/ T R R B2 5 R W], QIAGEN
52904 3 50 £ (A2 57 AR %L 0.02991) & 1k i 4f
TIANGEN DP422 i & (& F £ 41.0. 03212) Ik Z ,
&S,
R4 6FIRFIRMNEETHE RNA R R LR
Table 4 Comparison of the efficiency of viral

RNA extraction from feces in six Kkits

Ak 3 7 7% Conc./ (ng/pL) Asgo/ Ao
WEER S K 164.76+ 4. 80 2.05+0. 005
R S 730. 02+62. 47 2. 1420. 009
PBS ¥ i 55 00 75 265. 17+26. 87 2.15+0. 010

RNA $2 BOL 5 & Conc. (ng/puL) Aygo/ Ao
RNA extraction kits (xxs) (%+s)
TIANGEN DP422 549.70+52.38 " 2.14£0. 006
MO BIO 26000 459.33+44.58 2.13+0. 006
XS VRL 348.80+15. 85 2.15+0.010
TIANGEN SD101 274.13+ 6.87 2.39£0.017
QIAGEN 52904 288.13+15. 11 2.40+£0.012
ABI AM1836 107.37+ 8.85 2.13+0. 040

" RRE S, P<0.01
Note: ™" indicates that the difference is extremely significant,
P<0.01
% 3 TaqMan K} EE PCR XfLL & R
Table 3 Comparison results of TagMan

fluorescence quantitative PCR

T SRR 2R R, P<0.01
Note: " indicates that the difference is extremely significant,

P<0.01

#5 6 #idHE TagMan-qPCR # U 45 R
Table 5 Results of six kits TagMan-qPCR detection

U Ak B 7 Ct(x+s)
373 F 473 28.59=0. 19
A 12 25.93+0. 15"
PBS ¥ fiff B30 15 27.34£0. 18
NC Undetermined
PC 27.72+0. 19

7 KRR 25 3, P<0.01, Undetermined 78 A A Hh
Note: ™ indicates that the difference is extremely significant,

P<0.01,Undetermined means not detected

2.2 6 FRFIEIRI MHV ZEEE AL &

FIH 6 Fs 35 &5, 43 0 42 B MHV BH 44 /N B
FEMEAEA 38 i 52 I 986 & B TagMan-PCR #4745
W 25 38 WoR, 78 4 iRk % [, TIANGEN DP422
MO BIO 26000 XS VRL, QIAGEN 52094 , TIANGEN
SD101 ¥ H A7 %% (= 019 48 B &% %, H v TIANGEN
DP422 A% R £ BRI % fie i, H b 35 T LAt 4% 3K 59

RNA 2R & Ctfig AR5 R

RNA extraction kits (xts) CV/%
TIANGEN DP422 24.51+0. 10 0.03212
MO BIO 26000 Undetermined /
XS VRL 24.70+£0. 13 0. 04354
TIANGEN SD101 27.85+0. 11 0.03784
QIAGEN 52904 27.62+0.09 0. 02991
ABI AM1836 27.44+0. 26 0. 08503
NC Undetermined /
pPC 29.22+0. 36 0.20648
3 itig

BEXS /N BUTF 28 2 H 12 T 08 07 VA B 00 85
HUE MR H BV B2 W T A
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Fig.1 Amplification curves detected by six Kkits

LW, S SE o i PCR K2 A B Hrp —
Ffr o A S BG M FSAE v 2 B0/ BRUTF 9896 8 RNA G
OGS Y s 3R U A (] A, R AT 8 0 DA
T X5t A 20 40 1) I 95 ) e R R AR AR 2
Wi RNA M 5wl A, AR R A2 L2 T MHV %
T2 1 B8 UK 3, TR I 3 6 R AN ) i A B O L
AR 255 3% FH W A BB v (G Bk ) 3K 1 R PBS I i B
Oy IEAT HOHR R RE T TF sh AT B L 3 R
422 fal R L, RE B 2% O, BT — e R fa IR M TR )
$ek il R R 51 AN 1 B A0 S A B B AR T A
PBS 7 fift B3 OB B AR SR T . 25 b8 B R IR 1
P AT . S R Wy e
iR A — B, 7T T 9Ok 2 | PCR K 58
AL e R o B AR 4 ARG, A ST fof D i B 5 Kk AR
Weo XA e [ AR R /N BRUIT 28 9 75 1 L 40
R 5k A2 e DA /DS LS RPOAG I B MHV 42 R
PCR #7672 W b A4 3 o

P AR I 5T 2 B, AS ] 3 700 6 10 2 A% 1 42 B
MERBA—EES T NI, B R BOICRE
A AR AR D 5 AR G, DA R A A 0 A T D
K+ 2, ARBFEGE T R 6 R R IR
B AT H R, 6 Rt & 38 o F B $E B, 20 & U
AR AT A, HE I e A A R AR ER IO . AR B UK
R | BEARREAY] 3 B B (TIANGEN DP422 MO
BIO 26000, XS VRL) #J H 45 % & 0 48 Bk %,
TIANGEN DP422 1 s 5 e, -5 HoAth JLA~ L 5
BHRHAREES, EEREEIE, 6 FilH &R
U o MR R & I 4R BT i O A L BB ) L R B
FEAS DL R I A AR R B i 4 R R 25 A0
Hr, ABL AM1836 “y fifi Bk 5 #1& B, 75 2 4l Bh i 7 22 42

W, SRR AR 45t 57 BT T BB 1 70 R ) AR, AR S 0 =
&% 77 2R 0T [ i 4R B 8 A RE AR, 5 B R A B A
ANCRIE TR R AR B, LA i 349 Ay R A 3k
FEHC, o MO BIO 26000 it 5] & ffi F i, 75 40 2 B
TR e ASCIE FE 7 , DA% B £ B A, B yR mT R IBORE AR
R (HER AR A IR L g BB, RE R A K, M S B R
(100 JT/ R FEA ), AT XF /N BRUTF R 95 2 A BEAG o
QIAGEN 52094 FI TIANGEN SD101 3 ZE & X W A4 ke
A B X [ A 28 fE B AS #5438 TIANGEN DP422
XS VRL %381, HAH IR RACR B EA B35 %255,
Al e bR BN BROR W B 5, TIANGEN DP422 i
F G A A B (28 T/ REAR) o

ZA UL BT 2R A Y H AL B T
RUF RS T B 0 5 254 v /N BRUIE 2 0% 8 RNA (1 $2 1L
TIANGEN DP422 %03 fe iy, M A6 B B, HERE D T
/N BUTF 996 55 10 0 1 AR 24 R

£ % X B

(1] HFCas, B4 N, & 900 s m [ M].d0a . s E Ak
A B 2014 : 464-468.

(2] v Be o e S 2 ST 86 3 W BF 58 0T, v I R A 1 R 58 —
PR =GB 14922.2—2011 525 3l ¥ S AE W) 2 45 9 I W il
[ST. o [ JSoAs: i RAE , Hp b of 1 A, 2011,

(3] ZEI5, i, R4 Sife TR/ IR R[]
Sz W 5 2% ,2010,17(10) :2050-2053.

(4] BRI, 37, BESLT), 56 9586 52 it PCR H R BF 7T k&
KR LT AR ARl K 2% 244 ,2010,41(8) : 148-155.
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PRGRM AR [T]. b R B 2 4 7, 2014, 24 (7) -
37-40.

(9] B, FFe, PREIE, & M A% B 37 BUR ) & Xt BT 388 %
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98-101.

(101 EA&, o % W 3 U5 % (R AR 5 0k JE [ 0] . vp 41 52 56 Tl R
WG ,2014,28(6) :503-505.

[11] AEHG 4, Tk, 45 /0N BT 98 05 7 A% 1R bl st A6 T 0y 325 (¥ 2 5
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Comparation of Six Nucleic Acid Extraction Kits in the Extraction Efficiecy of

Hepatitis Virus Nucleic Acid in Fecal Samples

GUI Fei', YANG Weiwei', YU Lipin', DAI Fangwei’, DU Jiangtao’, SONG Xiaoming'
(1.Center of Laboratory Animals, Hangzhou Normal University, Hangzhou 310036, China)
(2.Center of Laboratory Animals, Zhejiang Academy of Medical Sciences, Hangzhou 310013, China)

Abstract; Objective In this study, six commercial kits were used to extract mouse hepatitis virus( MHV ) nucleic
acid from faeces, and screen for an extraction method with higher efficiency and shorter time. Method Fecal
samples infected with MHV were collected immediately and treated with liquid nitrogen grinding method , magnetic
beads homogenization and PBS dissolves centrifugation method , respectively. RNA of above samples were then
extracted with the same nucleic acid extraction kit to identify the best pretreatment method ; Based on which, the
RNA was extracted using six kits and reverse transcribed into ¢cDNA followed with TagMan real-time PCR,
respectively. Ct value of real-time PCR combined with sequencing and serum antibody ELISA test were used to
evaluate and analyze the extraction efficiency of six kits. Result For the fecal sample pretreatment medthod, with
liquid nitrogen grinding method had a significantly higher extraction efficiency than that with the magnetic bead
homogenization method . For the RNA extraction efficiency among the six kits, TTANGEN DP422 concentration
(549.70+52.38) ng/uL, Ct value: (24.51%0.10) showed the highest extraction efficiency, TIANGEN SD101
concentration; (274. 13+ 6. 87 ) ng/pL; Ct value: (2.39+0.017) and QIAGEN 52904 concentration: ( 288. 13 +
15.11) ng/pL; Ct value: (2.40+0.012) displayed the shortest extraction time, and XS VRL concentration:
(348.80+15.85) ng/pL, Ct value: (24.70+0. 13) turned out to be the most convenient. Conclusion Liquid
nitrogen extraction method is more efficient in fecal sample pretreatment, and TIANGEN DP422 extraction kit with
the highest MHV RNA extraction efficiency is recommended for the molecular biological detection of MHV in feces.
Key words: Mouse Hepatitis Virus ( MHV ); viral RNA extraction; TaqgMan probe; Real-time fluorescent
quantitative PCR
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FEE B % Wi RTA FXA 2 %

(I4E4 + B T ORI R e )L B 7 oG LRE 2 X, -2 420000)

WEEM A R E PO Sh R 19 BRSE /I 45 % (Necrotizing Enterocolitis, NEC ) 2y B 5 2 57 77 i,
WY 54 219 NEC #EB)y % . 73k SRITHIZE 2 b ik SD & B, BEHLAN 9 5 41, %I4T 10 5L, 5250 41 4541 20
FULA 415 R B L 5, FLRATAE 0 F 5B 41 T HE 52 + B 0% 0+ (IF 205 LPS 3§ (5 me/kg FA R
HE) 5 C 1A T B J5+ B G008 I+ LPS JE B (10 mg/kg) 3D 41N TME 36+ 000 JI -+ LPS I 5 Y 5 (2 me/kg) S E 41
T F + e S0 LIPS T I Y 5 (5 mg/ke) o 45 UL 2 BLAG 3 SR 0 A P T A4 A . 52 50 46 5 U/ B
AU R LT e 6 S/ 55 B0 5 K B 2L 40 R SR AE I T o (TNF-0) K. B Sce sl
B A L TR P I 00 % 0, K TS B AR IR o o5 R A 8 5 L e % O 419 2 L B 0
FEAY B (P<0.05) . LPS W VE B4 (D B) B2 28 M4 2541 (B.C) NEC % %3 £ (P<0.05) ,H LPS Ko &t
(5 mg/kg) 66 T S4B SE A AL, AF NEC G HEBOE R 3 75 (P<0.05) , 530 e A TR S B 1y 2
il 125 A /N LPS (2 me/kg) I I Tk 5 2 57 NEC 0977 0k B FUAT AT A R

SEHEA SRR /N 4 0 96 5 BB R ST 5 5 2 L K L G

HESES: R332 MERARIRED: A
DOI:10.3969/j.issn.1006-6179.2019.01.008

1 #eRlE7RE

L1 EERFIFLE

A At L 7 43 03 (% 9 i L) ol 4 L 24
S BB 7 FL VR ST (C, ~ Coy) Pl AR B 1 2545 B2y
RS 5 U B G 2R 11 TR 11 B9 B A 3% 20 7] 5 LPS
(E.coli 055:B5) Iy [1 3% [ Sigma 23 7 5 W 35 45 th —
VP A P 0 K B (9 0, S ) O 5 ZK Y -4F %
A AL XBS-01 £ T fig /I 11 LB 36 5 (M 2 3
IR UE A AT FR S A1) 5 47 7 46 HW-1000 48 2% 1 L
TV O (28 TR B A R 71, LR ) 5 SM-3B
FAR B (32 AmScope 24 ) ; JE HE D5100 A A
PLOHA, BB .
1.2 KW

SPF 2t A 2 h PR IR 7 4 SD KL 90 H,
AP VFRTE : SYXK (E %8)2011-0031, 1 4 11 B 24
BT

75 B #9:2018-05-13
TEETB W R R R 5 TF &5 H ) (No.: 16Y25)

NEHS: 1006-6179(2019)01-0036-05

1.3 #A*x5504A

L3.1 5pd iR iE (5. 6~8.5) g HiE KECRH
BEMLECF R 402 . 4300 5 4 X IRZE 10 2, S0
A 20 H o A2l S50RR A 28 RFLR SR, BoRAT
FEART 005 B 41N MR 5% + R AV ) + LPS
(5 mg/kg) ;C 20 N T M7+l 5% JI L+ LPS JE B
(10 mg/kg) ;D 2 N T. M7+ &2 I 3+ LPS g i
ST (2 mg/kg) s E 4N T 9% + Bl S04 il 38 + LPS
JE I TS (S5 mg/kg) o

1.3.2 RAMASHWEELANTHRFE.B.C.D.E
AHAERRBAFNE T AW OERERN CRE
37 C BB 45% ~55% ) , K FHARFL i AN T 5, AR
FLEh B % Auestad" " BF ST IR E K, 75 100 mL fQFL
SR LR 1.6 ¢, N E 8 8.7 ¢, IR FL
48 mL, G2y 581 k), e Aoy K Ik 1 T
o MEIRITEES % SCIRT R E Yk 2, R JH 1 mL
T S % B R K R R VE R R A W R AR R
BL— 1 218 R 2R A9 S IRAKF (TR 0. 8 ~

EHE BN W LE (1987—) 5 Wi+, IR B0, BF 58 U7 1]« JLBRC I %5 95 955 B2 PRAVE 5T . E-mail ; xishibing2009@ 163.com
BEESE 2 WH(1964—) B W4, FAREI,BF5 7 084 L ERILEHG I 5 . E-mail :317371983@ qq.com
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i 2 < AR BRI TR A /N i 485 W 5 A58 R0 s 57 5 1k Y b R A <37 -

1.0 em) , M58 A4 RO Blsk O & W sh VER, 2218 73
ARELS B4 h 45 TARFLG 2 0.1 mL/R, % 12 h 3
A1 0.05 mL, 45 2 R ZE 0.3 mL/¥K,72 h J5 4 11 Br
AR FIPL, AR SR 12 h HUM

*1 RABHRRAGKS

Table 1 Rat milk and simulated milk ingredients

Sy /L AL /L
E/g 73~77 75
N&Wi/g 108~112 108
KA/ g 23~27 26
fig it /k) 578~592 584

1.3.3  fl S R v il - S 6 2 26 R B ey i AR 2L A
WSS 1 h, ik ZKY-4F 48 e fa S {3 A ik 3 0% ~
0.5% ,FTTF 50 HE I 1] K it o %, 2 i L < it A
5 L/min 245, FEHE 9 MK B2 <0. 5% 4% 37 28 KRS
ABREEFE N, B4 7 min 558 T 4 CRE 7 min,
D E 4 7E ¥ 34 RS 7 i #: %% 2 mg/kg .5 mg/kg
LPS(LPS Y% T 0. 1 mL A= HEL /K ) , 1 59 45 o B b
FiA B A R A B R AR, LR E RS 12 h —
WLESE3 d,
1.3.4  BRAUCEE (15 # X B 20 K S 58 Aub B4 A B
FEARRALIEG 12 h 5% [ SRFE T )5, 57 BIAT I 6 s B
I EIEEN 3 em AL EE 1 em BT 4% H [ E
SE RIS 2 om A B AT A A F AR AR 2 AT .
1.3.5 HZURHEFR A 3T E H/Ms T 4% W g
WP E 24 h DL K A A 38 BBOGRDIR T
5 wmP] R HE e 8 5 7868 TR S 8 g &
sk g o 2 W SCHR" R e BT 23 A o X [ O
T LA VE 50 43 B B I 9% & 52 %, 4509 1E
W1 o BRI, B 5 A B 4% B T
255 BB IR A ;3 A BB B B AT
PO 54 43 BRI R 25 40 58 A Bl O, 503 BE IR A
DA YBURE it o U5 1) 1) i 8 43 5500 o2 oA i T 1) 400 40 A
JE B2V =2 iAo NEC,
1.3.6  SE P TR . AR 40 3 500 & d B 1 AR O
125, R F T HK e 95 W B ok ( ELISA ) A6 I 2% 25 8 A B
/N A AU IR SR AE R F - ( TNF-a ) 7K -
1.4 ZitA*E

FH SPSS 20.0 K 4 4b A , 1507 kLR A
N2 24 J7 22 53 W, 2 B AR 35 9% kR A kruskal-
wallis Bk A 40 45 45 Nemenyi 25 6 56 4 K AR ] 73
Br, 25 20 BUAF 15 1% 00 R - Kaplan-Meier ¥ 9 17 2E £
43813 P<0.05 S 22 5 A GiitF 5 L

2 HXR

2.1 —BRARERKRR

A W5 R4, o RHEE R R, T K K
VS AR BT R4 ;B C D E 20 7E B A R
YA W W IR M, S At s &ORMEREE, BLC A
T LI BT A BRI B ek b | B R IR A Ao
W N K R HE B a0 R A L 2 AR AL,
LD KBS LPS J5 2 60 ~ 120 min H B EL 5 |
Kt ZEEE TGS 6~ 12 h 5 IR WG IE Ik ETE IR
S R . E 7 LPS 4TS 30 min £2
A P B ey R REAT LB T I S
FEBE TR SR 2% ,4~6 h HFLE K | 3% S B i m SR AE
3 h JFUR B 22 BLSE 5 B H SR BET
2.2 AERARERETHER

R 4l A5 20 52 56 BRAE IS 1B 0, 38 i AR A 0 B s
S 2 B A Y AFAE 22 % (P<0.05) ,B.C.D 4]
HEfF2EFH LG E L (P, =0.68 P, =
0.44 P,,=0.24) {0 D E d M/ 1722 %A G it
H(P=0.04) , Kl it LPS(5 mg/kg) I I 1 5 4
/N LPS(2 mg/kg) [ Fis 1 48 7T G 28 185 i 55 56 B
IFET-#(P<0.05), A & E 24 NEC K525 H
0/10.25% (5/20) .35% (7/20) .75% ( 15/20) .80%
(16/20) , 6T 3R 4» 9 K. 0/10,15% (3/20) .20%
(4/20) .35%(7/20) .60% (12/20) , XFFET- i A4 R
figg #) OB s BRVE 43, 45 NEC S 343 =2 43, 9h
Mt NEC AHORPESET:, <2 43k a2 HAldE NEC A
KHEIET, A B A¥JdE NEC AH X H%ET-;C D E
HormA 1.2.5 Bl BdE NEC AHOCHESE T, BR A
A, S5 41 R AR BB S ) AR B A T o 0 BR
B . C 4 R4 Jot Bl 4% 6 25 40, €D B 4[] 44 o
WA R 2R (WK 1),
2.3 BALRKREYLET

WG T WIER KRBEZSBEI A6 01
il iR A AR B EREY R R
BERUSR M, BB RIEIEK IS RERA, K
BORBE, S AL RN R E K (A& 2A ~E) s AR 4
HE 38 85 70 3T 43« |81 2F 2 ] 3 5040% 0
31432408 3 03 4 0%
2.4 REBIESER

KM EEH 3 BN 5L NEC A5 A 317 9k
Mo VE A —BGE A 4 B AR AT
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40 B Bl 36 %

W E B2 o PP R ANE 1C, R H] Kruskal-
Wallis H #2560 $8 78 5 41 18] 22 5l A G it 2 8 X (P<
0.001) , i — 25K A Nenmenyi 3545 55 $1 7 5 5 41 ]
NEC 5 B 73 100 35 1 22 5+ (P>0.05) .

F-a Z5R(WME 1.D) 251 BIR LPS & 8 Wil 45 24
20, AN TR] 9] o 2 ) A X B, TNF - 7K 22 5 1 B 3%
(P<0.05) 5 28 i Jis 1 55 45 25 21, ) 3 21 450/ 51 4
HAN AL N INF-a KF 2R BKEF(P<

2.5 INBHEARERFET
AL S 0 A5 £ 2 S5 BR /N i 2H 4 Hp ek g R B TR

0. 05) , 45 755 i 77 1 2 A e S AE S B B o

1 £EERARERERGIRGEERNMNFELAMBIRERF o RETLER
TE AL SEHG BUE AR 20 BT KR Bt LPS IR I 1 5 21 A 77 30 3 FEAIR (P<0. 05) 5B e S0 i JS 37 A= BUMR B it 28 A, TE 3 Xk HE 4 A 3 ik 444
FLAf fH NEC A58 83 41 (4 &t i 25 B AR (P<0. 05) 5 C o g L2 VT 4 M e 145 5 S0 06 2 4000 7 88 0 1 2 b 3 38 v (EL LPS 1 JIR 40 i) G
WE %S LPS JE RS A M F 22 5 (P=0.05) ;D /N A S TNF-o B 5250 20 B0 BRZH 10 35 T , LPS & I8 Jrs vk 9 41
O IR/ AL TNF-o K 12 #8085 (P<0.05) , H TNF-o FF# /K 5 LPS 2 A5G
Fig.1 The survival analysis (A), change of body weight (B), pathogenic score(C) TNF-a concentration in intestine(D)
Note: A : The survival rate of Group E (large—dose LPS intraperitoneal injection) is decreased significantly ( P<0.05) ,but difference between
Group B, Group C and Group D were not significant (FiglA) ;B:The change of body weight during study.The body weight obtain in Group A is
normal, but the decrease of body weight in NEC model( Group B, C, D and E) was significant ( P<0.05) ; C:The pathological scores of
intestinal injury is increased significant in experimental groups( P<0.05) ,but the differences between Group B and Group C, Group D and
Group E are not significant; D :The TNF~« concentration in intestine between control and trail groups were significant( P<0.05) , LPS

intraperitoneal injection higher than oral administration, the TNF-a concentration is positive corrective with the dose of LPS(P<0.05).

2 AERERGREENAEBEER HE £ &E (HE $& x200)
TE: A0 5, I ML AEE EIGE R B 1 4r R T IR TR Z 8 C.2 40 Yok T H AR R, I BEAR S 5
D357 M EmY ik, BRI a4 4 RTINS AL K F A RIR AL B o8 % G IE R G b S IS UBR T 90 B T
H: B A LA BB IR AL 5 1 51 E BRI, KBS U ol U530 5 B b S 54 58 A2 B R | BB BE IR AL
Fig.2 Typical characteristics of gross morphology and HE staining (0, 1, 2, 3, 4 points)
Note: A:NEC score 0, The normal intestinal tract was carnation and glossy, intestinal canal moved actively; B:1, Slightly congested
disclosed; C:2, Sight dilatation, severe congested; D:3, Extensive dilatation, appeared black;E:4, Severe necrosis, extensive discoloration;
F:NEC score 0, normal ileum; G:1, slight submucosal separation and villus tip injury; H:2, villas failed off; 1.3, mucosa grew swelling and

villus sever injury, severe separation of submucosa and/or lamina propria edema in submucosa; J:4,transmural necrosis
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A LIRS M /N I 45 i & (NEC) 287 A= )L
WL BIEE SN . B 1967 4 8 W ik 18 I 9l
IR DL RS ™ B2 2 U T AR KR R, 5™ L
TR R 5, 0 NEC B & K WS 475 08 W
o HAT, AR &7 500~ 1 500 g Z [H] (14 5 A
JL NEC 1y & 9 % fm 18 7% , NEC A 5C 28 T2 % 3k
20% ~30% , " H NEC 7% FARIGIF B ILIE TR T
w Y BRI ZE A B ORI 2 R R L
S Tl i $83 475 B i 3 T R O R BB A S B T R R
FRE S S NEC K5 B9 S 3R 45 NEC Y3 1)
95 R BEAIL ST AS B A, R T i — 2R A

Y BEAIAE NEC g PR K s 2R AL 1 i iF 52 e
EAEEEENEMN , FE2¥EHRRARN NEC
HE T HEE RS TR EAS ARG A
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FoE Pk T HE PR 2 s AR A R N TSR (VR
Al LPS HE 8 ok I B S0 i AR ik N R Sk
e, {H 44 AT 5T 3 AE B ] (3 ~ 10 min)
4 C ¥R E] (5~ 10 min) (LPS k(& B 1A |
JE VST ) F & (2 ~ 10 mg/kg) J7 AT A7 75 0K 22
SO MOR SIS B % H R R A R T v
HE— 2 W | LG B [A) R A R, DL O b A
%M

AR RUE NEC A e % I S2 58 sh i, &
“WRERBEMSIYT 1 BT A B Y T 22~ 24 AR
PAILL3 H A Y T 28 ~ 32 Ji B LR F K
SR I A BURT AR R L 7 NEC B
A A ST BUR AR 2 h R TT W3 4 SD R BRUE
L B MR B AR B DR R R, B
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I AR E M .

FOR BN TLR4 /2 LPS Z 4K, 7] {2 ik 5
R Z 0 RN R R AR PR TR

i 44 A RS Ak i 30 N B B 051 B Re ), 1E
NEC [ % 056 10 B b R HE 36 s e T 10 ) LS
7E NEC #5570 g 57 o (4 1y 1 A5 210 A w] 5 35 3 1 o
A R IR G —, RS BN TSR 6
S I 2 A 10 R B T T R R RS [ 5
LPS (s ik , 2 B4 (B .C) Z B FEILT K
NEC &% NEC 43 )51, 22 5 I g it % & L.
D E HILH A, LPS 5 mg/ kg M TE S, 8 A= BUAE
3~6 h I hn 0 BT EE Je ] gk T A B R TR R A
SRR R R IEAEAR, FL 12 h NAETC RN
3/20, fi# 3 J5 956 FELE 52 NEC PE4R /0T 2 4%, HOA
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25 (P =0.2) ARAHERR ZFEA JEB /NS 0 5 25
B AN R LPS w7 2 I v v 5, T RE VS & 4 B 1k
SN SV 2R A5 AE (SIRS) i i 1fiL 22 2% ' 2 e 2 v
(MODF) , 1fii NEC g 28 1 A& 75 4> & B0, 39 7 3k
NEC 3t %, T3 NEC & /L% & NEC j5 H T4 2
“ARPEREAR” 5 D VE 2L B4y G 25 L (HAE TS
F(P=0.027) AAF5rHr (P=0.04) 245 5 g7 W 41
] 22 52 Go it 2% 7 S, S5 SRR i LPS i s 7 5
R I A RESR = NEC 1% & %, i H i i & 19 Jf
S E T BRI SL 50 BT R
3 A A7 4y BT ONEC & 428 NEC AH e PESE T
R NEC JEAH PESET- 3R (NEC 55 B P43 /N 9 R
i 7 AR A 25 G o AT, N B AR RS A N T
I BRE VR RN (2 mg/kg) LPS I JEE T 5 2
#7 NEC B8O i . 76 NEC F AL g 57 K ik
0 485 L 43 BT 2 R TP 9% T S VE A /0N B s EELE 46 45 AR
JE A1 A S 36 B A A7 1 Dl 25 B M A A, R RT B
B b A1 97 4 s 1 B 4 2
H 1 SR A8 /N 45 W 58 0499 TR B s BEAIL TS AN
SEA, ANWIHA 43 B98N O T Ak R G 26 R 5 B A 5
o 4 A2 A S R e 7 R e B L A LB
H AT 1) s WA 70 57y vk 3 i AR G0
I ST A IR A0 748, 22 I AL IB 45 T LPS (W45 R
YRR 2% T AR, B & X NEC 55 21 AR B AL 1 A
FEI AR R A, BB Y 1) S T 3k N 2 i — 2B B
HEFTSE 3, LA G b RS DL PR 995 18] A= P e o
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Improvement and Evaluation of Necrotizing Enterocolitis Models in Neonatal Rats

XI Shibing, YANG Min, XIE Jijian, JING Weili, LI Xinchao, LI Tao
( Depth of pediatric, Shiyan Taihe Hospital , Hubei Medical University Affiliated Taihe Hospital , Shiyan 420000, China)

Abstract; Objective The present study aimed to modify and evaluate necrotizing enterocolitis ( NEC) models
widely used in rats, and to determine the better method . Method Ninety rat pups were divided into five groups:
Group A as control (n=10). Group B to E (n =20, respectively), rats were raised with simulated milk and
subjected to hypoxia, cold stress, LPS with different ways and doses ( Group B p.o. LPS 5 mg/kg; Group C p.o.
LPS 10 mg/kg; Group D i.p. LPS 2.0 mg/kg; Group E i.p. LPS 5 mg/kg) per 12hours for 72hours. Followed by
observing and recording body weight, survival time and sample collection, gross examination, HE staining, NEC
injury scored, TNF-a levels in the intestine and kidneys were detected. Result We found that Group A rats were
normal , but rats from groups B-E exhibited NEC clinical characteristics, but to varying degrees in different groups.
The Group D (i.p.LPS 2.0 mg/kg) has comparatively lower mortality rate, no- NEC-associated death rate, higher
morbidity rate and moderate TNF-a level in intestine and kidneys and NEC injury score when compared to other
groups. Conclusion The modified method that through combination of formula feeding, hypoxia, cold stress, and
low-dose LPS intraperitoneal injection is an optimal strategy of modeling rat pup NEC.

Key words: Necrotizing Enterocolitis; modeling; neonates; rat; Lipopolysaccharide
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B BT TR S [ 500 4k S O B R ER (SO ) 2 37 /) UM 0 JUL IRl A8 28, S e R R A e 3 A
i, TR E VAT SRR AR, A OGR4 e AT iR 2% . ik

3 G142 5 T HES 1S0 32 mg/

kg 16 mg/kg Fl 8 mg/kg KRBTt 2L 3 d, i ALE 24 h . 8d A1 15 d L HLIE (ECG) ;55 8 KA 15 K43 346

A AR O WU 3 B 35 9 0 O E TR, 48 45 D U S 28 BLE fb . 868

1SO 32 mg/kg fil 1SO 16 mg/kg FI| &

HAEEBG Y 8 d K 15 d LB T 3039 35 BRI (P<0. 05 2 P<0. 01) 5.0 ILH5 1 B 25 9y 108 25 o 2 (P<0. 05 5 P<
0.01) , H:rr 180 32 mg/kg 2H 7 A= B AR, SE T80 42. 5% , BE3E 1 T P00 k0 LB 10 285 90 B VA 9T 48 2 1 24

BATH o 18O 16 mg/ke B IET-H N 25% , M BAK , IF BLoR S BOO UK BER . 4518

AR A T 4 4

J03 08 4k SR YISO 16 8 32 mg/ kg 3 5550 45 i 57 /0 UM A0 WL R o A2 R0

KB /N SRR A AR R LBR I A B A
HESZES: R-332 MERARIRED: A
DOI:10.3969/j.issn.1006-6179.2019.01.009

RN BB R Rk S ST b R & (1S0)
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1.1.3  Zh¥. SPF 2 E KM /N L, 7K 5 &7 18 ~
22 g W TILTRAEAMBEARFRAF, L8P AE
FEVEATIE 2 . SCXK (1) 2015-0001

114 FaFRIEE /N B SR T 748 B2 25 B 5 B
(LT BEZREWIBS B L s o[ 5
Sl A a] IE 5 SYXK (1) 2012-0003 ], Jif: &
I LB :21~25 °C YR 45% ~60% ; 34y A %
BRPOK BB R 3 H B4 — K, UKL AR K oK
O HORE 2 el b B R U O R BR 2 E] R S
5 3l P e R A 7R VF T IE S : SCXK( 5T)2014-0010]

1.2 A&

SPF 2tk KM /NERL 160 H BEHL > N 4 4, &
440 H, 40w A (AR B3 K L R A
(IS0, 32 mg/kg 1A i &t ) B A o 5 & 2 (18O,
16 mg/kgfA i 1 ) 5 ALK 5 4 41 (18O, 8 mg/kg {&
Ji) o MERNMEESE S A I R ST 4% K A AR,
T 3R AE 0.4 g BREE, 1T S ERAIC 2 4/ B
WRIRTOHRE L, IREMER SR 3 d, FAEE T ik
FidE 10 mL %5 2, 35030 J N i S A I ik BE (Y 1SO
(0.32% .0. 16% 1 0. 08% ) , &} H 8:30 & i 7 5, &
H—WELLER 3 do AR 1SO i As R 4%
7K 16 h, 55 — R MR R S1T/h BRAE T %, KR i 5
ISO J&5 24 h, B H/N BUME s 1 5 4% 7K A S0 R I
I SEBCRC AR 24 h J5 0B R & 1 1 5% £ 3
AR 180 J5 45 8 K, & H/INEUE E 7 3T 4% K&
SRERREE, T FECICE RS 8 d O, B4 I 10
FUNERHRAE SR 1 1 mL,3 000 r/min &> 10 min, I
I 7 , AUS800 74 4> [ 3y A5 4k 43 B 43K I L 7R %
fitf (CK) | LR 34 B [5] T B ( CK-MB) | 2L 2 it & i
(LDH) [ RIT& @A MRS (AST) JUESEA T
(CTN-T) , 5I3kALFE G , 4% B0 UE e, HE
Yoty 6% iU BE W R 45 21O WU 25 2 A I R
FEA /N BRI S PR ) R A BRI 43 180 /46 15 Kk,
B H/IN R i 7 5 4% K A SRR, TT 5 BX 3 0

WAL 15 d s B ) BROHIRFE SR I 46 A= 16 F5
B s B AN BE IS Ol HE 3 68 5 00 22955 25 175 0

e B N B A B A0 A SR
LabChart8 320U T i 5 3, A H/IN BURE A B[] A 3 4
4 AR 1B — AN T U R E, B3 B
I AR R 1% BRIZ I B) A0 T 98 v o 40 M

KT 24 h 8d K 15 d CHLEAY T ks
53 5 5 1% B B R 0 HRL PTG T 3 v B A 22 O B
o X AH, A5 Hh 1AL A5 B IR) S T Dk AR b R R
AT 9 A8 b A Bk 1% B i A5 0 o TR 0 T 30 8
15 H T A5 4% B ) s B T g As f R
1.3 %itA&E

B SR H SPSS12. 0 SRt 4k kA7 e it Ak 3, 3
B F OV S 8 bR 25 (ws) 327, 4L IR] B AER
BN 5 25007, P<0.05 g 22 55 BA it 2a 0 X

2 #XR

2.1 LEE

PO 2/ RS RERT RS 24 h SRS 8 d R
B 15 d D HIE DL 1 ~4, & mER] & T B BT
P At b T PR IR 1,

HI 3R 1 AT, GRS 25 ) s T e R L A
BT T P BEAE 8 2 IR A AR e i e AR A
GORINT A GRS 24 h . 8d J2 15 d By T P 2
B A AT A BT B PR LS S 24 h B9 T )k
FERERTZEAL(P<0.05), FilEAERE
15 d /9 T P A i 38 725 H 4 (P<0. 01) 5 il
ARG 24 h 8d K 1S AT BB BHEET
ZEHA(P<0.01), mMlEAER)E 15 d /8T B
R BE® T2 HAH (P<0.05); il H g B e
24 h 8d 19 T PR REE 5 T2 HA (P<0.01);
R EHERS 15 d B T RERRREEE TEH
2H (P<0.05) .

Bl =gdACEE

Fig.1 Electrocardiogram of control group
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2 BRELACEE
Fig.2 Electrocardiogram of high dose group

3 HHEACEE

Fig.3 Electrocardiogram of middle dose group

4 EFRACHE

Fig.4 Electrocardiogram of low dose group

F1 EHEE.ERF24h8dR15dLEE(ECG)THBEE . TUERTHE
Table 1 The T Wave height variation and change rate in ECG before/after 24 h 8d and 15 d of animal models

A 4 1o 7 a4 rhR 4 I B
BT s/ n 40 40 40 40
T 3% 5 B /mV 0.1920. 08 0.20+0. 03 0.2120.06 0.2120.06
JERIS 24 h S/ n 40 23 30 35
T i 25 /mV 0. 14£0. 06 0.11£0. 10 0.05+0. 13" 0.10£0. 11
T ARk &/ mV 0.07+0. 06 0.10+0. 06 0.17£0.11** 0.13+0.09
T AL/ % 36. 89+23. 00 53.67+35.99 84.31+54.73 ™ 64.94+39. 19
R 8 d s/ n 40 23 30 35
T 5 /mV 0.13+0. 05 0.09+0. 13 0.09+0. 10 0.11£0. 07
T A5 fk 5 /mV 0. 0620. 06 0. 1220. 07 0.15+0.10 ™ 0. 11+0. 06
T W A5 %/ % 34.19+22. 64 62.53+42.16 77.02+51. 92" 48. 69+26. 50
RS 15 d BYE/ n 30 13 20 25
T & B/ mV 0.09+0. 05 0. 04£0. 07 0.07£0. 11 0. 120. 07
T P 75 fk f/mV 0. 06+0. 04 0.15£0. 09 ** 0.15+0.08 ** 0.09+0. 07
T P FE/ % 38.57+28.22 82. 10£55. 46 " 71.55+37.00" 40.20+23. 89

5 ML T P<0.05, ™ P<0.01
Note: Compared with the control group, * P<0.05, ™ P<0.01
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2.2 ARG EY 1111 RS BT 12 T o 7/ U R o
RN TS 8 d.15 d #EATIRIER 3£ 3,
%2 ##/58d# AST.CK.CK-MB.LDH % CTN-T %1%

Table 2 The data of AST .CK ,CK-MB LDH and CTN-T after 8 d of animal models

G U N

Y/ (n) AST/(U/L) CK/(U/L) CK-MB/(U/L) LDH/(U/L) CTN-T/ (ng/L)
2 10 65.97+13. 34 238. 86+ 72.94 213.00+ 39.27 456. 86+154. 49 18.77£12. 57
A 10 109. 03+41. 11°* 436.40+185. 71 * 410. 70+175. 03 ** 765. 62+174. 36 ** 15. 18+ 8.59
rh AL 10 130. 68+42.26** 1307. 11£653. 31 ™ 452,78+ 98.04"* 782.80x174.73 27.33+14.08
AR i 4 10 86.29+16.38" 234.90+ 74. 44 271.80+ 72.77" 617.38+133.62 11. 68+ 5.90

E: 5= AAMIL " P<0.05, ™ P<0.01

Note: Compared with the blank control group, * P<0.05, ™ P<0.01

BFEH KFEH AST B &5 T HH(P< M40 (P<0.01) ;fIK 7] & 41 CK-MB &g 3 5 T 25 (1 41
0.05) ; it il ht 41 AST B & % @5 F 25 [ 4L (P < (P<0.05). gl b4l il 4l LDH B 3% o5 F
0.01), s CK I E®mTEHA(P< 25 41 (P<0.01)

0.01), &4 bl i 4l CK-MB % i & & T 25
*x3 EEF15d K AST.CK.CK-MB.LDH ¥ CTN-T ##F (xzxs)
Table 3 The data of AST CK ,CK-MB LDH and CTN-T after 15 d of animal models (x=s)
HYE(n) AST/(U/L) CK/(U/L) CK-MB/(U/L) LDH/(U/L) CTN-T/(ng/L)

2 HA 30 102. 16+ 26.17 369. 78+209. 13 216.40+ 52.33 992.40+252. 16 18.72+ 14. 14
R 13 157.20+ 87.31 343.08+153. 20 319.31+319.31 " 1351.91+181. 18 * 14.62+ 10.20
5] o 2 20 260.63+142. 17" 762.53+473.90 " 383. 68+ 80.86" 1616.50+438.99 ** 19. 63+ 10. 38
IR & 41 25 149. 80+ 40.49 ** 556.15+216. 35 325.94+ 57.73* 1242.31+198.21° 19. 88+198. 21

" P<0.05, ™ P<0.01 vs 25 441

Note: Compared with the blank control group, * P<0.05, ™ P<0.01

H e 3 AT, o A IR S AL AST ) 3
FEAH(P<0.01), il CK 8 # & F

2 A (P<0.01) o a0 i 20 b i)k 41 IGR) 2 4
CK-MB ) . & & F 25 141 (P<0.01) . & 7 &4
gl LDH #) & 2 & T 75 [ 41 (P<0.01) 5 IK 5
W2 LDH & 3% & T2 F 41 (P<0.05)
2.3 fRIE

INEC L HE e b)) i 45 R WL 5~8, 25 A
ANERC WLEF AR R 40 35 50, HE 9 B 5, B S0 78, ok WL
A PEIRBE O LIRS IR TC 48 9 S I (1815 ) 5 A5 78 g )
1A H/INERLC WLER 4 R 3 B AS 1, 26 9 0 LA
JHL S BR ANV, B e 1A G ORIR: | 240 A% 53 A AN
B 88 K, ] WA (B 6) s Horh 8 d /N BLG ILER
A 0 ISR AR IR FE , 85 22 ik T 40 i Dy 32 1 R 1 4
B (E 7) s Horp 15/ BUG WLV 22 5 1 3R 3
DX, ] 7K i, i A8 7 0, 45 22 bk O 40 Ry 3 B R T
AR (& 8) .
2.4 TR

A A1/ BRI B R SR 3 d TEST IS0 JR
TR BB R BE TR LR 4,

Be #ETHIEAHAMROMALR

dose group ( HE, x400)

BS5 zm=adAMsROoES (HE,x400)
Fig.5 The cardiac tissue in mice of black

comparison group ( HE, x400)

1(HE, x400)

Fig.6 The cardiac tissue in mice of high
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B7 HESHEHEEST S d/ROUIHEL(HE,%400)
Fig.7 The cardiac tissue in mice of high

dose group after 8 days(HE, x400)

B8 HESHEAEGEHRF 15 d/NROHNEAR (HE,x400)
Fig.8 The cardiac tissue in mice of high

dose group after 15 days( HE, x400)

x4 EEWEHVHRRBERETE
Table 4 The Remaining number and death rate

of animals before/after animal models

ERESIW (R ERERRIWEA) LT R(%)

= 40 40 0
1R 7R 40 23 42.5
o) a4 40 30 25
AR5 o 21 40 35 12.5

th 2 4 TR 85 R LR A S 23 1 BE
TN 42, 5% s AL IR AR A B 30 1L BET R
25% ; I B ALT A2 S0 35 1L BB T % 12, 5%

3 it

FIRT , R/ A8 O L ke i A 2R 4 3 A2 77 3k
T AR i SV A A 1 ok 2 B G 1 F 5, SCRiR
RIERTTIE B2 BTG — % W00 b i AR A
ARSCIN T 1 P JUL R i A TR ) 1 A A A 7, T AR
38 FC T IO P A 3 8 B ) T S M AE TR BB T 52 1K 24
P I 45 245 39 ) P A 5 A BRIV AT D I A R
Mo A SR AR — 4 A T L LR I
2y iR 2 25 I B] B 1S d, AR B I

FEBL T % 8 d A1 15 d, 3 4~ ] K R S AR AT 1)
R IRIT G 25 R R oK o Fe bRk #E b
K HI ECG O VRS LSS 25 1 K s B 22 T8k i 1
MR AR I 9 % ARk

ARSI LN A IR X 42, — /N B ECG 4
RORTCHIE ST Bt , S IS T Uk 3 P AHiE, AT
Mt ST BE R J #i FWERESR . LA T & FEEVE N %
FAG bR, 5 R e R R, N W, 4
R RIESE 3 d T ESS 1S0 16 mg/kg (51 1 2H7E
WG 24 h 8 d 15 d ECG 1Y T I &5 kAR K
R AL BESE 3 d J R ESS 1S0 32 mg/kg 1Y 7
ATERER 15 d BT 9w BE AR AL ok b 35 T i 4k
3 d BT ES IS0 8 mg/kg B B 414 AN WE ] T 3%
R A, X ULIIELE 3 d R S IS0
32 mg/kg F1 16 mg/kg 1) 71 1 #5 A 1 B/ R FEA
R0 LR I AE AR o T 8 mg/kg A7) B BOR A B3
I1SO 16 mg/kg FIH2H) ECG 1F 24 h .8 d B T I &
JEARACE g B3, 1SO 32 mg/kg B4 4E24 b,
8 dif T I w5 B AR AL ST AN i 3, v BB 2 i T 1SO 32
mg/kg F| 5 AL T F AL R, — S8 E IR ™ 5 AR SE
T2 7,10 IS0 16 mg/kg 5 & 2H S i O B K —LE5E IR
FRE A, RBECG B, =4 AR
S 8 d 15 d B, 0o UG 3% AR X 25 1 20 8 & 1k
255, R B Al 2 520 WU 35, X =5 6 2y )l
s HAT IS0 32 mg/kg A5 H7E GRS 8 d 15 d
AT L 0 U AR Ak . A SR T 16 mg/kg
FIRHYIET RN 25% ,8 mg/kg 7l B B L TR ALA
12. 5% , i M e Hofth Sk i 8 me/kg 31
HIZET- R T A F) 33. 3%, JE ] BE FIERAEA X,

I L — 2 52 50 R K LR Dk T 4 10 5
e A 28 (PIT) 3 i 2 ko AL B ot A 0 070 AR
S50 15 T 4518 O JIL R 1l AR Y AN B SR i 25 ) 5
— B[] 35 B e I 245 VA B, R B ) ol 24 vk RE Ao R
A L3 B Bl W) A8 T A aek e, PRI A SR D # Bk 2 48 T
SRR TSR KRBT 2 s34t 150 &
il 80 O JUL R L 1 B FH i (ELAR 4l 100 S 0 R B
KEXS 1SO [Tt 52 72 BE e AR T/ B, ST 8, A
KRB B 15 O A 7 i 22 S0 v AT HRE

O LB LAY R AAE T ECG (575, i ¥ I
B — B EGAR AR AR AL . 4B 58 .0 WUBG S (245 AST
(9521 20 h, 18 ~36 h k05,3 ~4 d K& IF
) CK(AYE3 M 17 h,12~24 h ik0§ ,3~4 d %
FIEH ) (CK-MB(ZEW)>F 5] 13 h,12~24 h ik,
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2~3 d KB IEHR) LDH( A4 23] 110 h,48~72 h
KU, T~ 14 d YR IEE ) H LLVPAS O LA A PE 453 47
Hodr AST Fil LDH J7Z f£ 4 T & B & 414U, sh
() AST =% LDH F & - A BE A A S 0 LIR30 20
540 LB LY e CK | CK-MB %5 45 F5 BX A ) 1B 5 CK
20 LN M R A e R TR, i MO B AN TR
e, % B CK-MM . CK-MB I CK-BB = #[5] T
fitf ; Horh CK-BB R ZAFAE TG4 41, CK-MM = %
TEAE T4 8 LrP i CK-MB 3= A7 78TO L, ik
CK-MB 4 Sk e ™ . CTN-T (24 56 40] 2 h,
12~96 h ik, 7-14 d Pk 5 1E# ) 2 W40 & 1 b
W AR E S, 2 CTN 5 R LBk (454 1936
g, HAEO WU R & B T OE RN I LT
KA F) CTN-T, % 2k O JILRE 56 A4 55 1 19 40 9% i
S ARG B % gt O 8 d A1 15 d,
8 d #i+ T AST .CK,CK-MB [ % & i}al, 15 d #85d
T LR TR bR A R R R, R R ST IS0 32
mg/kg 16 mg/kg N 8 mg/kg,8 d K 15 d Jgsh¥y Il
W) CK-MB #5725 M4l A WEEER, Tk 2
8 dif 2 15 d Wit T CK-MB [ 4% & i &), 3X i
B3k = A 1 A1) o 349 8 i A0 LAY R 22401 005 0 T B2
TS 18O 16 mg/kg | w41 7E 15 d 15 fE 6% [3 +F
AST .CK,CK-MB LDH & 2 &, Ui B % 7 i Fr 4t
1RO LR A3 R 847

N F P RO LA 4 s 5 0 1 45 SR R &, v R
2 O H P AR RO LAY 405 340 B e R o 4
AILIET R AN 25% , 55 /5 F 4 PR TR 42, 5%
MR REAR o FRATT I 2 T v 70 4 — 2 /N R TS
fiif 2 i A8 T, F 3R A P A R A X AR AR T
R R ARK A1 T ¢ B 1 — 358 2 i R /N B, o
F i 2 A TR 50 L I B0 LR 3 b i 4 B A Tk #
TR A (A

MG HELES SR E , m i A S 8 d K& 15 d
/8 B0 WL S5 1 BB 8 3 AR Ak, BT UL DL ISO 32
mg/kg WAL ATFE 8 d 15 d P g B 48 05, T2 AR
O WU IR FEME R AE R o rh ) 2 AR R T
Yo e B A o R AR

25 PR, N ESE 3 d R ST 1SO 32 mg/
kg 5% 150 16 mg/kg 34 A8 HAZ Pk 0 WLk 1 B8, 7
e B P O LA A5 A 3 4 B BB A5 = I 34 7
AN AR AR R AR T vk TR, R R (R Al
B Puig O L I 25 W 3K TR T 4 25 1) 25 0T
#ro 1M 1SO 16 mg/kg A 3 B 55 & 56 77 R 4K IF H

e AL TR 50 LA 45 A5 35 0 19 48 B B AT 1SO
32 mg/kg, {HIF A 3 B0 I D S0 B AR AT . $ROR
AR A A (7] 1 56 T A0) 4 1 SR 2 AN T 3 A
i ST/ B O UL B T AR
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Preparation and Evaluation of Chronic Myocardial Ischemia Model Induced by

Different Doses of Isoproterenol in Mice

ZHU Jinghe', LIU Chi*, LIU He', WU Xiaolin', QIAO Jujiu', LI Miao',
FAN Yinglan', BAO Yulong', QI Yue', HU Liping’
(1.Liaoning Iinstitute of Traditional Chinese Medicine ,Shenyang 110034, China)
(2. Liaoning Unicersity of Traditional Chinese Medicine ,Shenyang 110847, China)

Abstract. Objective To prepare chronic myocardial ischemia models in mice and determine the best molding
dose, and to discuss the evaluation indexes of the model which could provide reference for the preparation of related
models and the evaluation of their efficacy. Method Three model groups of different doses were treated with
subcutaneous injection of isoproterenol (32 mg/kg, 16 mg/kg, 8 mg/kg) for three consecutive days, after 24
hours, 8 days and 15 days ECG were recorded. On the eighth day and the fifteenth day, markers of myocardial
injury in the blood were detected and the morphological changes of myocardium were observed. Result The ECG,
markers of myocardial injury and pathology were all markedly changed in the group of 32 mg/kg isoproterenol ( P<
0.05 or P<0.01), and the mortality rate was in the acceptable range. The result could be used for evaluating the
efficacy of the medicine for long-term treatment of chronic myocardial ischemia.The mortality rate of the group of
16 mg/kg isoproterenol was low, and indexes of ECG and markers of myocardial injury were better than that of the
group of 32 mg/kg isoproterenol, and the dose did not cause irreversible pathological damage to the heart muscle.
Conclusion The result showed that the chronic myocardial ischemia models in mice can be established by using
two different molding dose according to different test expectation.

Key words: mice; chronic myocardial ischemia; isoproterenol; evaluation criterion
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Table 1 Intestinal microflora count in SD rats( Colony count was converted to lIg value ,x+s,n=3%3)

W Bt AT T FLERAT T o Bk 1 K AT Mt
25 (1] i 7.452+0. 047" 6.513+0. 154" 5.350+0. 053° 5.1510. 196 7.508
1517 8.245+0. 051" 7.131+0. 126° 6. 120£0. 095° 6.032+0. 083" 8.248
251 9.062+0. 070° 8. 824+0. 090° 4.658+0. 174" 5.220+0. 063¢ 9.265
Mt 9.136 8. 841 6. 206 6. 148 9.315

TE AR BRTE R — 47 3R — 51 o R TR B 52 B 208 (a, b, e, d) | A TR S 38 P 22 57 (P<0. 05) , 2 [ — 47 3 [l — 47 v A A ) ) 2 B 7R

(a,b,c,d) WA & E2ER(P>0.05)

Note ; There is significant difference (P<0.05) if the data are labeled with different letters (a,b,c,d), and no significant difference (P> 0.05) if

with the sameletters (a,b,c,d) in the same line or in the same column

x2 W&EFERETH(EETHERA 1g H,x+5,n=3%3)

Table 2 Intestinal microflora count in crucian carp ( Colony counts were converted to Ig values,x+s ,n=3x3)

i B WL T TR FLRRFF I Ji7 Bk ENZRA R St
Hi 7.337+0. 127° 3.709+0. 066" 5.002£0. 065° 5.32620. 064" 7.354
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Jii 8.04420.070° 5.379+0. 051 6.072+0. 042° 6.853+0. 029" 8. 080
Mt 8.203 5.733 6. 151 7. 021 8.235

TE AR B AE [/ — A7 a7 — 5 o R R B 7 RE R R (a, by e, d) AR A8 25 M 22 53 (P<0. 05) , 2R A] — 47 s 6 — 87 v A A1 ) ) 52 B R

(a,b,c,d) UEA &% 5F(P>0.05)

Note: There is significant difference (P<0.05) if the data are labeled with different letters (a,b,c,d), and no significant difference (P>0.05) if

with the sameletters (a,b,c,d) in the same line or in the same column

PR BB A fi7 38 R, PR AR DU BT o e ]
2, H 76 ) f0 i 3l b WA R BT b L
(92.76%) i ¥ T KR B B i+ 8 A 5L e Bl
(66.24% ) . i [A] g IR %A W1 04 LR AT B 75 0 10 figg 3
Hor Ee B (0.32%) am % TR B 38 R R
(33.61%) o B0 Jizy 38 b ) 75 800 (i BR 1A ALK
FFB) 7 T8 8 R BT o 8 B i a5 oK R 18
RIS, WL 3,

x3 ARMHEHEMENIHLILG (%)
Table 3 Distribution of intestinal microflora

in rats and crucian carp( %)
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Study of Intestinal Flora in Rat and Crucian Carp

CHEN Fangmei, LI Wei, LIU Wei, YU Yuanhua, WANG Zichen, ZHANG Pengyu, ZHANG Guilin
(School of Life Science and Technology, Changchun University of Science and Technology, Changchun 130022, China)

Abstract. Objective The distribution of intestinal microflora in different parts of animals, intestine which living
environment are quite different. Method With taking the contents of different intestinal segments of mice and
crucian carp, extracting and culturing with different selective medium, and then carring out the plate count. Result

It was found that the proportion of Lactobacillus in the intestine of rats was higher than that of crucian carp, and
the proportion of other colonies ( Bifidobacterium , Enterococcus, Escherichia coli) was significantly smaller than that
of crucian carp. The distribution of intestinal anaerobic Bifidobacterium in rats and crucian carp increase in the
downward direction along the gut.The magnitude of aerobic Enterococcus in the intestine of rats and crucian carp was
almost same. Conclusion  The inestinal microbiological information of different animals can preovide some
experimental basis for the study of pathology and toxicology.

Key words: crucian carp; rat; intestinal microbiology ; isolation; identification
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Table 1 Tumor weight of mice in each group
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I ] Y A 9 2H A4S D a5 & [ U RHE ( i) A7 BR
NI
1.3 UH{igE

MultiGene Optimax PCR {¥ ( Labnet) ; JY600C Hj,
AL (AL SR BARTT Rk A A BRA ) 5 # 4k &
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Fig.1 Effect of BXT on escape latency of rats
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AT K2 20 9 5 o 22 0 400400 240 A O 18 ol
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2 B5X HE £@aYR(%x200)
T ca: B X B b A AZ 08 FF A 5 o AR XS IR 5 d BXT AR & 41 5 e : BXT il 2 41 £: BXT i ) &= 41
Fig.2 HE staining of hippocampus( x200)

Note: a:aging control group;b:huperzine A group;c:strong control group; d:BXT low dose group,e:BXT medium dose group;f:BXT high dose group

2.3 RARUFLEEER
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2 A A 4 i % €0 550w R0 € D K HE B R R A Tk
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2.4 BXT 3 ARi#ESEX CHRM1,DRD2 HTRI1a,
ADRA2a mRNA FiXpEM

mRNA FRIRE5 R o, BXT {155 & 41 A v ) =
ZH (%) CHRM1 DRD2 ADRA2«a mRNA #f X} 35 f %)
K F AR FI 4, i HTR1ao mRNA A8 %} ¢34 & 7F BXT
A R R IR 22 AN o AE X R4 9 CHRMI
DRD2 HTR1a . ADRA20 mRNA A%} ik & ¥ 5 T
Hog A, & e X B4 fw AIG, JC A CHRMIL Al
HTR1a mRNA Rk & PR EFMTFHEHA, WE 7
FE 8,
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B3 #B3KX DRA2 RiXFR(FRIRE,%200)
TEa: B IRAL b A2 T A e D4R XS JRZH 5 d: BXT AR & 4 5 e : BXT o) 5 21 5 £: BXT 3 77 4 41
Fig.3 Expression of DRA2 in hippocampus
(dark brown, x200)

Note:a: Aging control group;b:Huperzine A group;c:Strong control group;d:BXT low dose group; e:BXT medium dose group:f:BXT high dose group

E 4 #BI3KX CHRMI RL{ER(x200)
T ca: B IR AL b AT RZ B0 P 4 5 ¢ ofE 4R X B2 5 BXT MG B 4L 5 0. BXT H R 4 21 5 £ BXT o ) 4 2
Fig.4 Expression of CHRM1 in hippocampus( X200)
Note;a: Aging control group;b:Huperzine A group;c:Strong control group; d:BXT low dose group;e:BXT medium dose group:f: BXT high dose group

B 5 #EORX ADRA2a FiE15HR (%x200)
TEa: BN B b AT RSO 2 s o ot AR XS BRZH 5 BXT R0 2 s e BXT th R 20 5 £: BXT i 7 2 20
Fig.5 Expression of ADRA2« in hippocampus
(dark brown, x200)

Note;a:Aging control group;b:Huperzine A group;c:Strong control group; d:BXT low dose group;e:BXT medium dose group:f: BXT high dose group
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6 B3 KX HTRla FE[ER(%200)
T a2 X BRZL b A AZ 08 TP A ¢ AR XS BB 2L 5 BXT AR 41 5 e : BXT o) i 41 £: BXT 5 57 4 41
Fig.6 Expression of HTR1a in hippocampus( x200)

Note;a: Aging control group;b:Huperzine A group;c:Strong control group; d:BXT low dose group;e:BXT medium dose group:f: BXT high dose group

7 #5X DRD2,CHRM1 HTRla,
ADRA2« mRNA 3%/ &0

T ca: BXT (K54 4 5 b BXT il ik 4 5 0 BXT 5 ) ik 4

d: FOAZ TP 20 s e AR AR X IRAH S € Sl % IR 21
Fig.7 Expression of DRD2 CHRM1 HTR1a,
ADRA2a mRNA in hippocampus

Note: a:BXT low dose group; b:BXT medium dose group;

¢:BXT high dose group;d: Huperzine A group;

e: Strong control group;f: Aging control group

B 8 53X DRD2,CHRMI1 .HTRI1q,
ADRA2o mRNA i3 K ik 8
Fig.8 Relative expression of DRD2, CHRM1 , HTR1«,
ADRA2q mRNA in hippocampus
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Improvement of Learning and Memory Ability of BXT on Aging

Rats and it’ s Molecular Mechanism

PENG Xu, ZHANG Xiaomei, HE Xueling, LIU Yan
( Laboratory Animal Center Sichuan University , Chengdu 610041, China)

Abstract ;. Objective Using D-galactose-induced aging rats as animal model to study the effect of Banxia Xiexin
Decoction ( BXT) on aged rat’ s learning and memory ability and the expression of Ach, NE, DA, 5-HT receptor
mRNA in the hippocampus of the brain, explore the mechanism of BXT to improve the aged rat’ s learning and
memory ability. Method According to Rat escape latency by Y water maze test, and D- galactose injection to
establish aging rat model; Then the animals divided into Aging control group, Huperzine A group, Strong control
group, BXT low dose group, BXT medium dose group, BXT high dose group, intragastric administration by different
group.After 6 weeks of treatment, the learning and memory abilities of rats were tested by Y-type water maze again,
and detect NE, DA, 5-TH receptor mRNA and antibody expression, observe the pathologic changes of
hippocampus, therefore explore the molecular mechanism of BXT on aging rat’ s learning and memory ability.
Result The mean escape latency in the Y-type water maze test was shortened in BXT-treated group. The HE
staining of the hippocampus showed that the damage of the hippocampus neurons in the high dose BXT group was
improved compared with the model control group, but there was no significant improvement in the
immunohistochemical result in medium and low dose BXT group. The result of immunohistochemistry showed that
the BXT high dose group had more chromosomes than the model control group, and the cells were darker.
Conclusion This study found that BXT can improve aging rat’ s learning and memory ability, especially the high-
dose BXT group. The possible machanism is to increase the aging model hippocampus expression of CHRMI,
DRD2, HTR1a, ADRA2a mRNA.

Key words; Banxia Xiexin Decoction; aging; learning ability ; neurotransmitter receptor
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(13255 54 70)
Study on Antitumor Effect of Recombinant Human Interferon

Endothelial Peptide Fusion Protein

LIU Heyu', WANG Ying’, LIU Jinhui', JIANG Yuanyuan’, HUANG Yan®, LI Huicheng'
( 1.Harbin Pharmaceutical Group Bioengineering Co. ,Ltd ,Harbin 150020, china)
(2. Harbin Pharmaceutical Group R&D Center ,Harbin. 150020, China)

Abstract; Objective To investigate the antitumor effect of 130 peptide, and to provide experimental result for the
further development of 130 peptide. Method Using NIH mouse, 4 mice were injected intraperitoneally with H,,
tumor strain, and all mice were sacrificed at 1 week, and ascites was extracted. Another 40 mice were injected with
0.2 mL ascitic fluid, and the cell concentration was 1x10° 4~/mL. At 4 h after inoculation mice were treated in
different groups. The mice were divided into 4 groups randomly, IFN group, subcutaneous injection of interferon 9X
10° TU/mL; 130 high dose group, subcutaneous injection of 80 pg/130; 130 low dose group, subcutaneous
injection of 30 wg/I30; negative control group, subcutaneous injection of normal saline. Mice were continuous
administrated for 16 d. After 2 h, all animals were sacrificed, and the subcutaneous tumor mass was dissected.
Result The treatment group had obvious therapeutic effect, and the difference was significant (P <0.05).
Conclusion 130 has anti-tumor effect.

Key words: Interferon; Endothelial peptide; Fusion protein; anti-tumor
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ANEIHE 532 nm FEFE SR B EUK B Ak 4% 1=
MEMERBRLEHR

& R RERW X A Ram KR’

(L KT BEHER DX P R PR BE , Kt 300340) (2. Rt BE 2y 24— MHB R Be , Kift 300391)

ME:BH R 532 nm HOLEI A R ) 3075 5 4G I8 BNk 2% 15T AR i A LA PROR OB S e i 063D
R, Fik K45 RIBEE O RBBEIL A 3 D SEiedl, a4l 15 R0 3K 400 mW 300 mW 200 mW,
BEEAZR 100 pm, BRG] 100 ms, &IRJGHE 10~ 12 A pi o X4 LA R RBOCER G % LA .2 8.3 4.4 Mt
HR RS i O R i AL AT W R LR BRI R, R IR R WLEOLE S5 K
I RT3 38 P 4 TS 52 K R 2 5 9 018 1 A8 0 5 B 7R T % 200 mW Y 06 5 300 mW 400 mW R BOEE R 45 1~4
JAR B IR L, 22 5 A et 3 L (P<0.05) 5 P35y 300 mW #1400 mW 7E55 1.3 AR, Mg i R % m L4t
B (P>0.05) % 2 4 FXT LB I A G2 2 L (P<0.05) s Py 200 mW BIBOETE 24 1.2 ARSI R £ 5
KRG T2 (P>0.05) M4 1.3 A 2.3 FH B IR 25 A G2 X (P<0.05), P54 300 mW I 400
mW OGS 1.2.3 FRBRRPPON L ERA G 8 L (P<0.05) ,3 HIRTENR 3.4 BB R, 2 5%
WIRGE 2 L (P>0.05) o SE2EA T Wi )2 F740 s U0 B8R J5 45 S ZE AL, SR 5 17 A Dk 4% J5 0 A6 L8 T8 0, IR ¢
AT, M A ZE M, 4518 200 mW 300 mW 400 mW 1) 532 nm 3% 3 7] LU 5 408 i A £ K R
T bk 245 T 7 A 0 A A2, G rp 300 m W Y RS A< A, IR 485 R A L T L RIS T IR T AR, 48 3 R ik B i e L 2R 4

et e B
B

JABTRAE .

SRR G IR AR I A 5532 nm PO OB T R R AR R R

FENES: R-33 XEAFRIRAD : A
DOI:10.3969/j.issn.1006-6179.2019.01.013

fiik 28 i 3 2B 1 %8 ( choroidal neovascularization ,
CNV) J& 40 10 - ok 285 58 6 400 1t 8 5 & A, Ho AR il 5
(B BB IS T SRR il A G B, it 2
P ECGRE TR A AT AR B B B
PRl DRI O 25 o 3 ol Jk 205 FSERI A4 1l A8 A= i 45 A8 24 1 A+
KA , QIR B REAS P, v P 18 A ik 45 A 1Y)
PR 72, v S A A ) i 7 4, L I AL
) EEE Nz B B E A AT ORI S
it I B K B ( Brown Norway, BN) 7/ CNV [y 41 2
Cak 3 B B AT 532 nm 00, A 160 ~
170 mW G BE FL 42 50 wm, BEEAS[E] 0.1 s, FE S5 40
29 2~3 4> PD SG#E BN R, AR 6~8 /> fi , IESE
532 WoOtiA S BN KR CNV Zh iy, H CNV # iy

XEHS: 1006-6179(2019)01-0062-06

F 21 d IRFN A L SRET PH A i 532 nm O X
BN KR, 76 BE G ) 0. 1 s, 6B F 42 100 wm
MR, TR AR % 100 mW 200 mW 300 mW ,
MESCHOE T R AE 300 mW B CNV A 2 4% 5 ; CNV
T BT B ok JBE A K, RO TA S BN KL CNV
BER 5 g HRAR A O o RO AT AN Sl g
532 nm#EOEXT 40 HOBN JC RBEAT IR K, 45 WA 1M A
52 EDGCEE 1~2 A BOGEE, IE S K RS BS 1 4%
FEBEH 2 NSO BE R BB R e Y, il i 532 nm
O35 A B4 S B T T, A7 1 S [ B 2 g 6 %, 148 3
i SIS R AR R T MO S BN kS R A 1 4
TR 4 BT B T B B3 9O T 3R LR 5 BN
R BB AR R

KA.
TEETB:ER A KRB S (No.81373694)
EEEN R R(1991—) , & W5 AE W57 ) PTG EESS A IR YT IS . E-mail : 774961744@ qq.com

BAEMEE R (1966—) , ) WL WFFE A BT 58 05 - P Y R 25 2 1R

ENER(E|

J7 MR JES 9% . E-mail ; liangfm66@ 163.com
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1 #MHERIE

1.1 SEEzHhY

TH T B PE AR R R B (BN) 45 H,9~11 J
1%, 1A 5T 200 ~250 g, oy b at 4k F 48 5L sh ) A
BELZS w4 AR, A 7= VF RTHIE 5 - SCXK ( 51) 2012-0001
5 FHA4 AT 9E 3 : SYXK () 2014-0002
1.2 XN BRAM

RN SR H IR (R o 4 Z R ULI L S AL
ALCON-COUVREUR N.V. H A B ) FY DA TR, 5
T3 FE IR A i MRV (ke FH 2% 55 R 24 1 1 A7 BR 28 7))
DL 5 1% [ T 22 80 (b i 28 B R AR D H R A RR
28] ) LU BRI 5 10% 9SG HR AN TS (77 P48
il 2 ey A B2 \)) T BRI 22 016 1 48 3 52 A A
REFEREZ AL (H A kowa) F T 148 IR IS % B AN
et E B K Mm% & 8 K (fluorescein fundus
angiography, FFA) 5 4 ; 56 2% #H T W )2 49 $ili 1L
(Optical coherence tomography, OCT) (i {8 £% ) LW
ZEA I BB 25 44 5532 nm OB WOEHL (EEDER) M
DUNERIES) SR e 3
1.3 CNV EERKERHZE

Y S TR IS B S R 5 4y
WAL X 45 HOBN K RUT BUIR A 4, 519 AR IS
KA BoR WL S TESE IR RS 1A, e B ALK
Horh 3 4, B 15 H 0T AR K R 400 mW |
300 m W.200 m W, A7 RIET, BN R B2 M I 1
SE ek (4 mL/ kg 1A BT i) SEAT R, 2408 4%

e W 3 THI R P FHIC IR 5, IS [) D) 3R 301G, G B L
# 100 pm , BESG A 100 ms, 45 IR SG#E 10 ~ 12 4>
F GBS P 5 DAAT A0 7 A E R A A

IR H R BBOCE SRS 1 2 7.3 4
4 AT IR IR IR 92 6 2 45 15 52 (fundus fluorescein
angiography , FFA ) F1 % 2% 41 T Wi J2 3 # ( Optical
Coherence Tomography, OCT) ., FFA & /R 633 W
I 27 3 B 2, I R EOEBES T w8 AL 2EAT 43 %, B
HEANTR 2 T g, ST EE 500~ 600 s J5 , AR A
WA R BT ; I 9, T 5% 6E 500~600 s 5, R
R DO R % s W9, 4 98 % 500 ~
600 sJ5 , IIRAFTE T EHOE R B e s IV 9, TE 98
% 500~600 s J5 , IRJEAT WK EIOCR BTN
1.4 ZitHE

SR SPSSIO i, X1 5 80 BCAR AL £ 0 07 , 2
A7 GO R A0S 56, #9  LE R 7 K 8, P<0. 05
hESAGIFE L

2 #HR

2.1 BN XRFHEBER

ALK 3 AR T E A 532 nm OG5 5
XF 15 HOBN BEAT# B ST, N S2 56 g 109 4 8] sf ] )
TETG ok F ,200 mW 1 300 mW 525620 (19 BN K R
BWHARBEMRLT, (A ESNENEREREE
80% , 1M 400 mW [ 5250 21 H A7 46. 67% M) 173 2,
% 18 5 HOG ) FROR K R RAE TR LT 6,

F1 AEAWHERHYFXE—BE BN KBRNEFEHEMNAHB LR

Table 1 Comparison of the survival numbers of BN rats at different power lasers at the same time

&/ mW H¥/ R 18] 2 J& 3 )& 4 18 5%/ %
Power/mW Numbers 1week 2weeks 3weeks 4weeks Survival rate/%
200 15 15 15 14 12 80. 00
300 15 15 14 13 12 80. 00
400 15 14 13 10 7 46. 67

2.2 REZBER

i 532 nm FOGREIR T IEE AN B, =
B 0 R fke i dte 46, 375 i O Bt ] LA IR K i, 5
KA, SR 2 R 1,
2.3 FFAWKRBLER

FFA KA1, % BN R kAT i B 3 T JRR B
i, 2P TR IA WO EBL, 5 7 LU I T 9 10% 1y 2%
R (0.5 mL/kg) , FTHR ISR BRGE S HLiE T A £
2.3.1 [ — K] B () AN [F) D) 22 06O BE B T 2 0

ZH ) PR, 25 RN T -

[F] — B[] B 119 AN [ 30) 232 30O 58 95 T 258 119 20 [1)
W, 25 W HA G 8 L (P<0.05), W& 2,
S 56 4R 3 B R A [R) — B[R] B2 T 38 200 mW (1 5
300 mW Al 400 mW 3% s % LB A it 22 X
(P<0.05) , Ut B 200 mW B #0O% e & A X 5/, B
BB T Z AR B, AR M X B, T 300
mW FI 400 mW AHXT HL 200 mW T 8028 56 128 I R 8
L, USRI R DA 300 mW AT 400 mW 7RSS 1,



. 64 - S B PR 36 %

1 AEZFNHFEERE
TE: T MR R PR B T 9 RIRAFEREIOCR BN M MRIRAE T EIOCR BT VI RK A LR IR B
Fig.1 Different levels of fluorescence leakage
Note: [ degree: non-fluorescein leakage; I degree:a little fluorescein leakage; Il degree;moderate fluorescein leakage ;

IV degree:lager amount of fluorescein leakage

®2 E—HERHARIERFLLESRENABLE

Table 2 Comparison between groups of different power laser about fluorescein leakage at the same time period

I} fia) / JE R/ mW B A I % I 2 I %% V2 »
Time/week Power/mW Number of spots I degree Il degree Il degree IV degree

1 200 180 87 76 17 0 0. 000
300 180 64 78 38 0*
400 168 56 76 34 2°

2 200 170 74 68 26 2 0. 000
300 165 36 58 48 13*
400 136 32 26 52 26"

3 200 158 52 56 38 12 0. 000
300 148 12 22 46 68"
400 108 8 25 32 43°

4 200 142 39 55 40 8 0. 000
300 130 11 30 36 53¢
400 76 2 12 21 41

T GRS A R R [ — D R AL N SR U Kruskal-Wallis H A 56 5 4109 P9 T LB BRI 96 0[] — I (1) B9 A ) 9800 Zh SO6 BE 2
T 22 19 L% :200 1 300 mW 200 F1 400 mW L4, *P<0. 053300 1 400 mW 1% ,"P<0.05

Note ; The data is one-way ordered data. The overall comparison between the same power group is performed by Kruskal-Wallis H test ; the two groups
are compared by signed-rank test.Comparison between groups of different power laser about fluorescein leakage at the same time period : 200/300 mW |

200/400 mW ,*P<0. 05;300/400 mW ,"P<0. 05
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3JE Iy, B R 2 R LG L (P>0.05) ,
WSS 1.3 i, P2 ) B R0 22 7 56 2.4 SR X
B RA G AL (P<0.05) 55 2 .4 JAl I P41
BB RA 25 5 o T EHL MO BERCER AT LA ) 400 mW
A DR R D RE T AR A, B 2 S B BN R
MR JEE 1l w2 s A0 T, BT DL S 36 e TP oA AR ks
Wit 5 BT 16 B4 22 A A AN W s 0, P RE S 400 mW B 33
JERERE R KA 5%, Bt LA 3 300 mW () 301 1 K
e R
2.3.2  [Al— I AW HOCTEA [ B 18] BOCEES e R
Hﬁﬁ,ﬁn?:

[F] — Ly & i O TEAS 7] B[] B O B 05 T 5 1 20
WIHEL, 253 A et 2 5 L (P<0.05) , WL 3.
W LR AR S 1,200 mW B BOE TR S 1 R AN

3JEHE L JERISS 4 J5 A 2 RIS 3 B8 2 RIS
4 I, KGR BIRFE2ZERA RITEE L (P<
0.05) 155 1 JEAISE 2 J& (56 3 RS 4 J , L s
MBIEHREF LG %2 L (P>0.05), 1] g k4
1.2 JE B R Dy 3R, 1 B RIS 8 e SR AR LA
T 3 AT RGN, 8 2 w5 4 R AR R R e
AR ThFHy 300 mW T 400 mW Ay 30O I R iE 17
WAL BRES 3 A 4 X, R B ln ks 5
TGt L (P>0.05) , HAR I (8] 7 W3 L, Hoik
BB e 522 RAA Gt % L (P<0.05) , i B b %5
B[R] (4 RS, JLAR RS 18 I SR A W e 26 3 J 315k
T A 4 R 4ERR RS E  UESE 532 nm 0% SR
JIE CNV BB BAE SR 3 JRGA B im0, R 756 4 JR 245

x3 F—DENHEXEAEAHBEBRELESERENANLEER

Table 3 Comparison of fluorescein leakage rates of the same power laser at different time periods

W #/mW i 18]/ J J6BE B AL EER 2 T B E% »
Power/mW Time/week Number of spots fluorescein leakage Non-fluorescein leakage  Rates/%
200 1 180 93 87 51.67 0. 000
2 170 96 74 56. 47
3 158 106 52 67.09"
4 142 103 39 72. 54
300 1 180 116 64 64. 44 0. 000
2 165 129 36 78.18*
3 148 136 12 91. 89"
4 130 119 11 91. 54
400 1 168 112 56 66. 67 0. 000
2 136 104 32 76. 47"
3 108 100 8 92.59*"
4 76 74 2 97.37"

TE O N B A R BORE, RIAT x5 B R 7R o TR — D 3N [R] I i) Be 2t 15 T 26 i LB 55 1 ISR 2.3 4 JH LU, * P<0. 0525 2 JA Ff

3.4 A EE,"P<0. 05

Note: The data is one-way ordered data, the two groups are compared by chi-square test. Comparison of fluorescein leakage rates of the same power

laser at different time periods:1/2.1/3.1/4,*P<0.05;2/3.2/4,"P<0. 05
2.4 OCTHREHSHR

OCT .75 :200 mW B #OEOE B/ 28 1.2 4
OCT A& 4% DL G BE DX AR [0 [ 4ok 28 b Bz J2 T fi I 8¢, 5
LT AR O BE IR A 3 OB BEIX ph 2 1 R R
YRR , 2 A s ST, MUK 4% I 2% . RPE
JREARZ bR R CNV BB B G BE 5 4
J ek X M2t b R B 2R R AHE S, CNV B
JEH . 300 mW HYHOLEEER S 1 JH OCT £ 4 WOt
5 DXL P90 It 2 b B 2 T R, B B M O 5 Ok
BEJG A5 2 J5 WG BE DX PR 28 b R 2 BT 1 R, S A )2
AT, A B, MOBK S 2 i RPE J= #E A
Mge bz PR CNV BB i L BE IS 45 3 DL Bt

Xpfgs R RIEE, 2 22 R ES, CNV
IR B L EE S A 4 FH OCT W o w0 I JiE 45 4y 5 4
3 JAH b JC W] AR 4k, CNV 35 B B2 E 9], 400 mW
BB EEE G 45 1 J8 OCT # # U 6 5 IX 00 % FEE p
% LR R L BRI E R A A
BT JCEEIG A 2.3 JE A G EE X M 2 | 2
B B LR R R BHE S, CNV Gk ) 5 0, 106 8 e
B3I 4 AT MM 2 E A AR H .
CNV (9 JE i i 6] 5% &, 200 mW 20 T %5 4 I
CNV, iif 300 mW #F1 400 mW 2 T4 3 A IE i CNV,
{HAE 300 mW £ ) CNV fE%f 4 4k +: CNV 9B S
FIF WL CNV (2, 107 400 mW 245 4 J& i ph 22
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FRBIFGES AR TR WA, % E 200 mW 1Y
AE 1 AH XA/, 3 B0 CNV [ A B[] 45 e, i 400
mW ()8 K K, 1 B T R A 5, T DL i
300 mW 12 R 3E & CNV il 3 #5, f£ 5F AL Li,
Fukuchi Kim %5 i fff 57 25 3t 3 52 OCT 1] DA WL %%
CNV [y sh st e,

3 it

KR BN K BRI ik 45 BB AL 40 55 N1 ok 4% 5 235 44
FRABL, ¥ 35 A KRG €0 28 40 i, #5 AT I i oK G g
T 1A BB R K 6% FE 1 488 405, AN T 5 S CNV [
e R AR BN K BB 7 i, A7 1 6 , i LA
JEUI A, AR B, IR BN K BRAR A I R 52 86 o
CNV 3B FE S AU " . OB nl %t % i
TR D00 Y 25 DX 7= A IR L Ak 24 R0 B 7 I P
PRONE o ORIV 3 R R A IO ) O Rl U 2R B
WA I, 28 % Bruch 52, #1135 RPE 2 M bk 4% 5 41 i
JE T, JE B 4B P 1 2R E T4 R 3 B B IR T A
I A5 B4 A5 RE S 375 T 8 I I PN O R o 20 B
S BB BRE ] R A T B R il g R 1 5 Ik 4% S VR
A B A A, AT R CNV

M FFA SZECECE o] LA 1, D)% 200 mW
1 3 B35 R W R T 300 mW Al 400 mW , % &
200 mW 1) Ty A XF 45 /N, Xk A0 IR ) 45 495 AR X 4
AN BELLE R CNV Y AT 5 B IG5 1 400 mW /) 3)
KKK, BN KRIET- R KE . HMNB R
DL OGS B R AE S 3 JH ik B e i, B S
HeEERa e BT LA T2 300 mW ) 3800 1 A5 02 A £
VEBE, BKATPH i it 532 nm 0%, TR 4 vk
100 mW 200 mW 300 mW , 3iF 52 38 % 3 Z 76 300
mW Hf CNV iR i, 2 #0615 % BN KL CNV
155 R A g AR A SO T R

45 OCT XF CNV (I8 & % ML P 7w, 200 mW
HIEOEIA S CNV T4 3 TR IR, 45 4 & -
THias, B 2, )5 135 25 E 15300 mW (1 %
JEVEF M CNV T2 2 PR E i, 56 3 s 8
g 505 4 SR TR ;400 mW [H3061E S/ CNV F
51 G IIERL, T45 2~3 JH ik 8 s, 3~ 4 i
FRaE 5 4 TR 10 2 O TS DR 45 ) 1 IR T 25 4
AR X — 45 A FFA WLE 45 5, JH b 2= 2 i R
T 532 nm HOEIE S BN KR CNV h ¥4
RYHEAT U0 R G e 5% 21 S8 3 2 I R A IE S

T CNV BLAY T 55 3 J8 ik 2l sl 2, 55 4 A TR
s RS0 i WK BN KRR FFA il OCT
() 2R B AT 8 AH DG 2538, T U0 LG €6 8 X FFA
1 OCT ® o8 & 4%, fir LA Al LLid i M ¢ FFA f1 OCT
[ 28 2 A8 A0 1 A SR 5 5 R AT PEAL, AT AT 44
S 56 B A - 1 i S 00 8 AT 4R AE M

ZE LR P K 532 nm JEBE E A2 100 pum  BESE
BF A 100 ms  FFHROGEE 10~ 12 4 &, T # 2k 300 mW
MIEOEIE S BN KB BB R iy, HLRR O 1k e g,
HARHE— 2L

2 % X o
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Experimental Study of Choroidal Neovascularization in Brown Norway Rats

Induced by 532 nm Laser at Different Power

MENG Liang', LIANG Fengming’, WANG Li’, LI Hongmei’, ZHANG Xintong’
(1.Binhai New Area Traditional Chinese Medicine Hospital, , Tianjin 300340, China)
(2.First Teaching Hospital of Tianjin University of TCM , Tianjin 30039, China)

Abstract; Objective  To induce the choroidal neovascularization model of Brown Norwegian rats with different
power of 532 nm laser, we would explore the highest fluorescein leakage rate by the best laser power. Method
Forty-five Norwegian rats were randomly divided into three experimental groups: 15 rats in each group. The laser
power were 400 mW, 300 mW, 200 mW , the spot diameter was 100 wm, the exposure time was 100 ms, and each
eye was lasered 10~ 12 points. The experimental datas were collected from the 1st~4th week after lasering Brown
Norway. The experimental datas were statistically analyzed by fundus fluorescein angiography and optical coherence
tomography. Result The retina of the fundus showed that the retina had edema due to the destruction of the
vitreous membrane after fluorescence induction. FFA showed that the the leakage rate of the laser power of 200 mW
compared with 300 mW and 400 mW at the 1st to 4th was statistically significant ( P<0.05). Compared 300 mW
with 400 mW laser power,the leakage rate at the 1st and 3rd week was no statistically significant (P>0.05), and
the leakage rate at the 2nd and 4th weeks was statistically significant ( P <0.05). There was no significant
difference in the leakage rate between the 1st and 2nd week of 200 mW laser power ( P>0.05).But there was
significant difference between the 1st and 3rd week of 200 mW laser power( P<0.05). It was significant difference
between the 2nd and 3rd week of 200 mW laser power ( P<0.05). The leakage rates induced by 300 mW and
400 mW laser power were statistically significant at the 1st, 2nd and 3rd weeks (P<0.05). The leakage rates of
the three groups were no statistical significance at the 3rd and 4th weeks (P>0.05). Optical coherence tomography
showed retinal was disordered, then retinal begained to form choroidal neovascularization. The choroidal
neovascularization was ultimately stabilized, and part of the retinal structure atrophy thinning. Conclusion
200 mW, 300 mW and 400 mW laser power of 532 nm laser can induce the formation of choroidal
neovascularization model by Brown Norway. The formation rate of 300 mW laser power is the highest.The choroidal
neovascularization begins to occur after the lst week, reaching the peak in the 3rd week, and the choroidal
neovascularization tends to be stable at the 4rth week.

Key words: choroidal neovascularization; 532 nm laser; laser power; Brown Norway
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(L PSR 2GS T A2 e, AR 610041) (2. PUJI K224 74 e B I R F B, IR 610041)

WE: AN ERWAL/NRMATESE L, A SR NRNERTESER AT ERM. Ax 5 R4
#% 10~12 d (9 SPF 243238 % BALB/c 22 BUE #1032 2 H SR 4006, 4% 3 B % 27 FUg Az /N BB BL 53 S N T 557 28 b
FLMEFA IEARIMALE 14 Hilk., &8 M3 HIRE 10 By, A THEIFRH/NRAETFRE 100%,11 HiEE R 92.9%,
12 Hi%H 78. 6% ,13 Hii% Ry 50% ,14 HIEH 35.7% 3% 5 H A THFRA/N R ISR R 14 Hig, H 10 H#R A,
N LS /) B T o 50 35 IR T B FLM SR 20 (3. 02+0. 67 vs 9.00£0.70,P<0.01) , £  ASHR M A il YRS
FLAUNBRAN LR —E B E B s T/ A LRSE (AR T 3 — 2 AR R 48w il 2L 9 N s /N B A 2 5

B A 5 e 1K 05 3

KRB /DR N TR REFLIR IR
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Reyniers GRS T E KBS, Gustafsson .
Pleasants % 1 # 57 T JG B K '™ . Messer % 7¢
1969 AE HYCR JAE R B e & B 8 Wy kil 17
NS i Hall 48 1975 4E B0l 13 — 07 3%, OF
RIS T R RO TR SRk

A Z T, 56 T/ BRSO TR 5 0 A 20 5 i
AR R H o /D R AN T 5%, West,
Beierie 55 5% 1 H i i M 5% 3Lk S 80 1 0 2L 40 9 /)
BN TIESR " Zeng % 2% Hall 9k BB 9%
WIETE A/ N E h g {58, JFRAER 14 H
B R E A IR T LN RN TR
FROT B RN TEL AR H, H B TR A/ R 2
/N HE S5 , i L T EME LS, N T FLRC T ANE G A
(e G AN WS NS Ly s o K Al 6 S B |
ARWFFER H B BN 2RI — R
W LI /N BRON TR SR 19 5 i, DA O I 2 i i 53 4
HET5 ¥ S R

75 B #3:2018-07-21
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1 #H5RFE

1.1 #8

S E ) K 3R 5 HOSPF 40k 58 & BALB/c
ZE R, 2R 10~ 12 d 1 DY 1] il R T A it 52 56 5
WA R 2 [ AR % . SCKY (1) 2015-030 ]
BALB/ ¢ 2 f 35 1) 3% U 1] R 27 A 74 20 3k 1A= 22 B
g Y G [ SR sh W A T UES  SYXK (JI])
2013-011 JIVC BRI R 7™, th T 42 BUAY 8 7 il
3 U O T AR A R S ROk
PR - (24+1)C MRS (55£10) %

BALB/c 2 i H K 73 86 i 45 38 A/ B, 135 3
H # mF, BE B 2> R £ 2 W 7 4 ( maternal rearing,
MR) 1 A\ T. M 3% 20 ( artificial rearing, AR), MR 4
/N B P B B A SR PR TR BE L. AR 2/ B
AN, ST NTE, HREIRE: (32+1)C ki H
B3GR KRR 1 °C, B % 26~28 C i & . 70% ~
80% , Kti & H i 3 2 #i AR 2 50% .

TEEB N R (1993—) , L W WF5e AR BE5E 7 1) 78 5 5 8 T A E-mail : 522139039@ qq.com
BEMEE AT I (1961—) #4244 S0, BF 5 07 1« 38 5 #F 5 %608 . E-mail : hf18602880124@ 163.com
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1.2 KWHE

L2.1 ATHEMER: NTIMESRZ%ET
BALB/c B %L, Smart 2§ | Yajima % % FH 09 A T ZLHC
J3H TR SR LR T W R L L A R A
H il =T ( medium chain triglyceride , MCT) ¥ Bic i 1
1),

x1 MNRAAIZABKREFKE
Table 1 Composition and nutrient levels

of basal diets

35 & Nutrients & 1t Content( g/100 mL)

FH 1Ji Protein 9.4
-FLVE % | Whey protein 7.47

-K i FL 1 2 1 Hydrolyzed whey protein 1.93
KAk Carborhydrate 7.3(FEFLHE)
NG Fat 16

-PBE T = MCT 12.97
- A% Linoleic acid 0.5
-o- W JBRER a-Linolenic acid 0. 06

- TSR Docosahexaenoic acid 0. 0054
AEHE VUSSR Arachidonic acid 0. 0054

it Energy(kcal/100 ml) 211

1.2.2 ANTELL M AT FL Sk DU 8 48 i b
JEE B 19 S 5E by SO ) BT T R o 2% A e K B A
B TR o AR DT IR e A se R i
Tr—/NE B ATl SRR A 1 mL 3 O A8 B9 B
550 B A I 30~ 40 CARIE M AN T30, #EA
e Te . BRI T — RIS AT L. &
W, — Ao r 2 0.3 mL I AN T3,
1.2.3 MRFETE:S R4 R30Ik 27 HUNE R 3
H i r fr A /N RBERL 2> 5 MR 20 13 2 AR 41 14
RO 2) . MR 4lh 4% A 08 RO L, A O
THl. AR R A SN TFL A T3Sk w7,
— R 4,55 TF 09:00,12:00,14.00,16.00 A
I o BER— /N B B I LR 8 MR TR A 20% , AR
PESC RS DL VR A o Wi LI AR R SE B — i FL TR AR
S IR b, 5 S sk 10, IS 8 Ah e AR ik AN H
Hh Bl A A 3 AR A AR B s LSk R i/ BRI e LT
WA N3 BRI A H AR AR E I il % 2
10 Hl% 12 14 HE 2 LR 5T, 75 W5/ BURS FiIR
AR EREH GESEE ) HRE B O S O
Ja , A 32 AN B, LS/ BROBE A8 19 & I O
1.3 HitFHE

S RO SR T B = b oE 22 o, OF R 43T
A SPSS 19.0 430 ML) LR A Student” s-t

K06 s 22 4 18] Lb %5 R FH O 22 20 A, W EE R
Dunnett-t #5635 4 SUI AR R A 56, P<0. 05 R 25 5%
CERE -0

x2 XWBHAE
Table 2 Pups grouped into AR and MR
. B Lactating mice 14 (45 ) Group
-1 AR1
1-2 AR2
1-3 MR1
2-1 AR3
2-2 AR4
2-3 MR2
2-4 MR3
3-1 ARS
3-2 MR4
4-1 AR6
4-2 AR7
4-3 ARS8
4-4 AR9
4-5 ARI10
4-6 MRS
4-7 MR6
4-8 MR7
4-9 MR8
4-10 MR9
5-1 AR11
5-2 AR12
5-3 AR13
5-4 AR14
5-5 MR10
5-6 MR11
5-7 MR12
5-8 MR13

/NS SRR R IR A 4 5 (1-1 R R 1 5400 15
NEL)
Note : The lactating mice No. refers to the No. at the time of rearing

(1-1 indicates the pup No.l delivered to the mother No.1).

2 #HR

2.1 ARANEWHEEE

ARSI R A RS BN RN T FL S
T LW BALB/c /NN TSR o AR 5L 5 i 57
14 13 HiB/MNR,5 R/ R IIRIEZE 14 H %,
AR I/ 3 HIRE] 10 H %, A £ %3k 100%, 11
H A0 92.9% ,12 HiIE A 78.6%,13 Hit K
50% ,14 Hiy R 35.7%, 3~14 H B I AN MR
/N AT AFE G o
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Fig.1 Survival rate curves of 3 to 14 days of AR mice

22 BRrYPEAARANMRERERLMIERN
T

AR 41 F1 MR 21 /)N BRUZE T b N T I 3% B A T ot
T 25 5 (3. 89+0. 87 vs 3.26+0.32, AR vs MR;
P>0.05), 4 H#& B, AR 201k it & (% T MR 4
(3.74+0.83 vs 4.3920.42, AR vs MR; P<0.05) .
) 10 H & BF, AR AR BT &G T MR 20 (3.02+
0.67 vs 9.00£0.70, AR vs MR;P<0.01), AR #1m
TR E] AR RS R R RS MR 41
WS 75 03 ) P R G et R 8 1 K

2 MR 7 AR H/IMR 3~10 B A A E K M £
H: " P<0.05; " P<0.01
Fig.2 The growth curves of the mice in the
MR and AR groups during 3 to 10 days
Note: * P<0.05; ™ P<0.01

B A B Ah, AR ZH Al MR 4 £6 K20 7 B L K
TR W IR B AR — S H AR 2R 19 /)
RHEA 2~3 H MR 4 &I (W% 3). 54k,
AR 41/ BRARS HIRZS (6 B BB 1 5 MR 414 348
25 FEMEAR R (WL 1A 3) (B HRYS A 45 H i 1E
AE FE R ; R PE TN RRUE B S W T A B B KR, OF
FEIEREAEES (WL 4) s HEAH ARG, RIEF

KH o

#*3 MRAMARANMNRERKEBETEBER(X)
Table 3 Growth and development of
AR and MR mice(d)

iRl KA SLH KF e I IR

Groups beards ears teeth hair eyes
MR 1~2 2~3 6~8 8~10 12~14
AR 1~2 2~3 7~9 9~11 13~15

B3 ARA/NREFBER

Fig.3 Fecal condition of mice in AR group

4 ARA/NMBRBBHEKS

Fig.4 Gastrointestinal flatulence of mice in AR group

3 iig

EFARKEEM/NR, 21 HIE A WAL, Bl
Jei, B 13~ 14 H %, n] FF b5 i 2 ARG RL, J5 I L i
Bk, RS e Wi . WAL/ RUE K & R
X E SRR B R AN R SRR A B ARk
BH USRS B FRIRM R A . AL H MR HRER
14 H#E /RN TSR 5 0 AW S50 58 1 R H
Al AN TAMATALESR 14 LR IGRE 3
H s 08 A /N R, B 14 H IR BT AETEG 5 1 4706 R
35.7% AF— R FE bS8 T I FL N Bpy N TR
F5, AR MAFGEAT T T R AF A FE LR B T2 3R
1 28 5
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AR LG 2GS T L /N B A AR S A
Jid o A AR VR /N BRFE LD N AR AR O Y
SR A AR T A A A KR RS SR AR 32
FAghR . ARSI T, /ANE 10 H #8517 R % W
TR, B 14 HEBEE S 35.7% , 5 250 0E 2 R OK
WAL E 14 Hidny 5 J/ANRA,3 Bl iR 5
PIRT 4 g;Mife 14 HBHIIET A9 9 H/N R, Hor
8 H 3 HERmI MR /NF 4 g H b3 AT HE M JF
4 AR B9 /N B T £ 0T BB SZ M AR 41 /)N BRUZE IR
HAa] i) 2 77 %, Hoshiba 142 2 W Az 44 5 5= 8K )
ANEUB S S 4~10 BP9 AR 41/ BUK
AN OE KT MR 4, 2R A 558 L. KR
MR AR TR EZENE,

TATHEM AR L AR /AT FEHRH
O3 ANE B RO L N R AT R R T BOH AR T R AR,
A sy S N < S B o [ v B N M S I N B P S
Yajima % 19/ FUN T FLAC 77 2l i#F 1M >k . Hussein 45
M Yajima BT 7 SE B T /NG AN TSN
FHZf e M= REFRRZW T LGRS
BALB/c FRFLEL . AL E AR 4 /) BUAF W 5= 1
[ET R N Y RGN (/N OIS e = 7B = I NS 1
RABG RS KSR WA ERS AN TE
rf ) B R T Y, AN LB E R O EE R n
RAAGHEA,NTIBE D E,RIHERBE,
W, FEAEAAR R . Yajima S I T3
TEREAMILEEAME S KEBELEE AL,
W (7% T A 1 LR B T A 2 W 18 26 SRR R B E A
% Kanno %5 #5401 5 /N B3 Hh i & A FL
HEALLE N 6 4w, HH A FLEER LR R, P
BRSNS f R AT
FLAS S A, I AT e 5 /N B E B T KRR G
KT 7L & B R, 22 R MR Tk R R R T
TRE o MEESR 7 VR A i 5 ) vk RN WG e ik R R O 1R 8y
RER T /N Bl AR TR S 56 SR A 04 2 IR v, B &
ANERA MR T AR SR AR VL o 1R 22 A IR v
/NN TR DA P8 1% 75 o TR B B A5
5 P30 B L IR vk R B, N BRURT IR IR S R
B M 3 AR N TSR T s AT
A JLEROUIA Y E B R R A A S /D R
R R EEOE, TR ER SRS
35 o MR /N R A B8 B N, MR AR S , H
L U 4 S5 R R 9 ON TFL Y B AR R L U L O R
BOANRB A FREEFMEAT ARG H B

%" Hoshiba % FH F i 9 A T 3L Sk 1 w2 3%
i 1 HEAY ICR /NI FR 2 14 H i, A 755K
86.7% . Yasuda %542k F 22 Hoshiba H #l 19 A\ T. %0
Sk PR TR B MR R R B AT N TSR L 3 B
NI R 14 B, AR sh it T
SR BRI, R e TE AR IR FL o 9 UK MR % Y B [ [
B AR A S b — RO SR I N T 3L B0 b o8 ik
BT — KA . /N BRI 2 8 0 B ) X T
FLFATIHAL, &) 2 BUE MK SR SR 50 R R X AR
BTG PETE IR MELLIR B/ BV H A TR L
BB R TR, AR KBRS, BRI

AR S5 R F A A R LSk AN RN T3S
TEFL BALB/c /N By N TR F7,35. 7% 1) N T
MR/ LAV 2= H AR ny 14 H g, (A 2L
AR 2/ BRAKR BT AR F MR 4, H: 32 22 5 R AT fig
FENTHEF KA RN, o $
o R 2L A0 PN T MR R /0N BRI A A 238 R A Jo i i
Wit — IR,

2 % Xk
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Preliminary Study on Artificial Rearing of Lactating Mice

CHENG Ruyue', HE Fang', SHI Lei’, LI Ming'
(1.West China School of Public Health ,Sichuan University, Chengdu 610041, China)
(2. Department of Clinical Nutrition, West China Hosipita ,Sichuan University , Chengdu 610041, China)

Abstract; Objective  This study aimed at developing a new experimental model for the artifically rearing of
neonatal mice to lay the foundation for further study of the nutritional needs and growth of mice. Method Five
pregnant BALB/c mice of 10—12 gestation days were kept until deliver. Total 27 neonatal mice were immediately
randomized into two groups at postnatal day 3, one for maternal rearing and another for artificial rearing to postnatal
day 14. Result 100% of the artificial rearing mice survived at 10 days, 92.9% at 11 days, 78. 6% at 12 days,
50% and 35.7% at 13 days and 14 days, respectively. However, significant differences of body weight were found
between the maternal reared mice and the artificial reared mice at postanal day 10 (3.02+0. 67 vs. 9. 00£0. 70, P<
0.01). Conclusion The new formula and nipple at least succesfully achieved the artifical rearing of neonatal mice
to some extent, however, further study was needed to improve the survival rate and increase the body mass of
artificially fed mice during lactation.

Key words: mice; artificial rearing; maternal rearing
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JE W K5 M I8 W5 BT ( non-alcoholic fatty liver
disease, fij /K NAFLD ) Ilfi JK 5 4 , 1E 78 L3R % i i
—AN N R IR R, 28 AT A= e, R N Y AR
TN 27% ~ 33% , JIE B GE 8 & 19 & 0 30 & gk
75%~92%" " o FEIR B G 5 g M ORI &
P X BT NAFLD & 55 563k 15% 7, 9 5 R i
Tt & B o Tk — A48 s A RS T AE 1 AT
(9 R ILEE O A i PRI T 3R A5 A 0 V1T 3L iR T
T3k A AE F AL I BF 5, 35S 43 AR 3h W 4 A R
NALFD WF5E 0 EEE gk, it e g s HA A8
PE REERY IR B S W) LAY, O NALFD (148 G B 5%
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AR B NALFD gl 5 AU )i 322 3K 3] (Y e A 2R
SEREIE AR s e A NALFD () )1 2H 2735 3 =7 Fl g BE A=
PSR AR AR B — R A KR AR
RIS FET- 3K, BT 5 5 1 R4 1 88 7 vk ) (E
GATHRE S o HAT, AR OKE TR BE W5 B 2 4 455 A 5 2
O3 R B SRR AR 245 vh 5 5 1R ) 45 4
RIS 7 Rl RR R B R B R E M RS 0
JE 05 S Y 52 G U ASE TR L) R AR 4 v B IR R 43 2 Y
AL, Hod g SR A I AL AL 5 5 N NALFD B
AR ABL B B PR 2R R R e ok AR It LA AT e, R
AT Z ) sh Pl
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1 SREEhYRIERE

TR T g 0 TS24 56 P s B At T 4 1 3 T
DRI b , S BRI 7 A0 T 3 AL T R L 3 38
T 440 R T g 72 1 A T B0 A A A i R s
CEAAE' L 3R A 7 R L i s R SR R R S
B S B A A R, S BOR S SR R, Bl
A T 1 5 A W AR R, AT % 7 B 28 A IO P
I 1S 7 BT
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R B PR N 6 e TR TR O M R L R B R
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2R B W R 2 BF A & B0, Pk 9 NALFD
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& Z FETE R BE )AL 22 S BRI Z5 38 . SD R
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30 N K7/ s 1 Rl O N OR < p
P TG 47 i 55 Al g A AL S 5 7% 2 %5 V1A G, F LA
SHG B A K BRI R TC TG & S8 & T U
HEBR AT BE IS A AR 22 e 5 SR IR 2%

PRI, 9 T S W R AL G T NALFD 1 PR B0 id
T R A A g H 2 e S AL A O
T S BT EOK O 5800 75 1 R A )
225, WAL PR I Hh TC TG 1Y & 5 5 %
£ B 1 75 4F SD ME M KB, 223 NALEFD (1
AL,

2 EFREEMHRENERTE

JIg i IR AL s B ik i 2, E 2 = g
KB IR R BRI RS ORI S
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o B K B FE AR SEA TSR, R A RS
TR R A s B R AT LAIK 10091 {E S 6 B
BB FLANE B K. SRR EIE T LU 4
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SHRRERILT, B EN T YR, B

22577 XA R HE R WK T R BB 948, 5 &
BRI
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Brief Introduction to High Fat Diet-Induced Rat Non-alcoholic Fatty Liver Model

and Discussion on Technical Points

ZHU Xiaoxu, DUAN Xiaohua, WANG Chunxia, QIN Bendan, ZHANG Chao
(School of Ethnic Medicine ,Yunnan University of TCM ,Kunming 650500, China)

Abstract; Dietary factors are the most important environmental factors leading to the occurrence of non-alcoholic

fatty liver disease. The non-alcoholic fatty liver model induced by high-fat diet has the characteristics of being close

to the clinical and stable model, so it is widely used in non-alcoholic fatty liver research. This article briefly

introduced the model of fatty liver in rats commonly used in the non-alcoholic fatty liver inducing model, and

discussed the technical points and experience of the non-alcoholic fatty liver model induced by high-fat diet.

Key words: high-fat diet; non-alcoholic fatty liver disease; rat model



F36% H 1
2019 4£ 2 A

LY sh P
LABORATORY ANIMAL SCIENCE

Vol. 36 No. 1
February 2019

@0\0@0@

AR S

SN )

EE AR /)N BR 3L S 14 il ¢ s 2 T 52

%

BHF AWH

2 E

CHLrpg g o B 25 OF S e i PR 25 B 7 %, R0 030002)

WEBE EUER YNNG R R A R R RS, FE SR MV 19 X 4R 20Gy R 4 i B G
TERL, 300 T BRGT IR 55 7 .14 .28 RIUM #E 4T HE B @ 5 S22, 3 B2 ] Tmage-Pro Plus 14§ 73 1 28 48 % Jifi ¥fd BE J&2
JRE I fe T R S ) RO B HEAT I A 2. EESR AR USRI A AE A M 2 A L 8] B T LR AR R I
AR, 28 d J5 AT DR v dee e S A B RE AT AR A A o i Y BE JEE RE M 900 1 TR 2 i 1) JoR T T k4 AR
SR I SR IRy S A B AN R R A 5 A Y B b i AR AT S RS A S e AR R

R BRI U 5 il 2R 5 LS
HESES: R-332 XEARIRA: A
DOI;10.3969/].issn.1006-6179.2019.01.016

RS A4 i A58 3 S e ok e T AR A A T
KO FRJE K UL I S 7 T R
e R 73 O B 300 e Bl 9% R RS SO S e A 2T 4 AL 2
130 AR FOREABLI PR MO A% 4 B W/ B
SV i AR R T g i A e TR gk R i S e B A
b, o b 23R 77 BE BTSSR

R

L1 #AR(NR)EFERSH

EL /NG, MR 2%21 5 TR, 1A B O (20+2) g,
SPF 2, W [ b 5t M B A= W B B A BR2Y =), 1
ALIES : [ SCXK (5) 2014-0004 ] . 3 ¥y 1) % 4% 14 -
[ i 73 S ) 5% 3 1L PG 4 o IR 24 BF 5 B v L S R
ARG IR, A d bk, AR E 18 ~29 C, &
36% ~60% ,

W SN RBEAL A3y 4 4 2 28 X B D R A
BRI BE O 5 Tth (14th (28th 3 41, 4AE4l 10 H, M e
%o
1.2 EEFIE

W28 3% I L L Z BRI, 5K 6MV i1 XU
2k 20Gy Ly Ax i BEAR (18T 1) S A, R 007 O Sk 3
T EIR UL, AT A 2 emx 3 em, F B R

I 75 B #5 :2018-06-03

XEHS: 1006-6179(2019)01-0077-04

2 Gy/min, U PR BE B2 100 em, 25 B 41 A il AF: A
LI\EEO

1 6MV B X g% 20Gy Bk £ Mg R4,
5T R EE B 100 cm
Fig.1 20 Gy cumulative dose of 6MV X-ray irradiation

of full chest once, and source-skin distance=100 cm

1.3 BMEENRENE

O3 T MRAY IR 5 7 14 .28 K A AR Ok, i E
ZREMNEG, GO EGAL AR E T 10%
P PP O R AT [ A2 o R il o R A il o i o R
K A YR G, & HE QL6 )5 R0 0
G Il I 2 205 B 22 T S ek

EE® N4 4 (1990—) , L, F Il WF 58 J7 18] - 5258 3 49 %5 B . E-mail ; annieyang1990@ 163.com
BEEE % (1990—) % H0 BFIE N 1 : 9250 51 90550, E-mail ; annicyang 1 990@ 163.com



- 78 - LR B BL 36 &

1.4 HE B85 RE

THIZE 1-1 10 min— — H 3£ 1-2 10 min— I 2E
[-3 10 min—>TC/K ZEET 5 min—95% Z, B 1 5 min—
75% Z, % 1 5 min— 75 K % 4 min— [ 3% KIE %k —
0.5%# R 5 s— HKKIFUE1%H K 5 s—H KK
BV 2 min—>T75% 4 FE 11 5 s—>85% % 5 s
—95% Z,BE 115 s—To/K £ 11 10 min— — H K 11-1
10 min— — F1 % 11-2 10 min— — 1 2 11-3 10 min"*',
L5 BE®oSH

% H] Tmage Pro Plus K853 B £ Gt 46 I 20 2R 4]
b it o B JEE R 96 s TR 2 R (I 96 R TR AR/ R B
FASLTE AR ) I T Jo T % RE (i R) 5T T AR A B A
A " BEKY)F AL R E S SR
1.6 ZitFik

SR E T et APk SPSS 22,0 #4740 T, B

2 HARBEERST

PA(xxs) 2o, R K05

2 #HXR

2.1 HBEE KM /hRIEKFTR

HESRF 3 d JE , KM /N BRTE 30 Jeg Be e I3 B8F g 6
2.2 ARARBERSTL

25 X BRZHL it 552 3 5 ) JB 948 0 B 2H 21 2 45 4 1y
1B (B 2-A) , BRI HRGS 7 d J5 ] DL BT 4% il v
[ 3 vE At R AN MR E (1 2-B) . BESGT 14 d 5%
A - v BT 4, it 96 355 4, 4% 440 JH 952 10 ot 96 ] R, 8
I a5t R Bl (8] 2-C) o BRp 4 J8] 5 n] W
it 5% , Bl B B S , AR A M K IR, B B 2 Ak A i s
B TR, A S E IRl JBivE (8 2-D) o

HE x100

VE:A: 2SRRGB 20Gy BREJS 7 d;C: 20Gy BESHE 14 d;D: 20Gy HSHE 4 JH
Fig.2 Lung histopathological changes HEx100

Note: A : Blank control group; B: 7 d after 20Gy irradiation; C: 14 d after 20Gy irradiation; D: 4 weeks after 20Gy irradiation

2.3 EENE
AE 5 O0E R 2 S A R 2 i o BE JEE R i 9 Y T

JEE il T Jo i AR AL L AR 1. BRI 206Gy & | Bl

() SIE K, fii 9 BE 1 JEE L 55 7 1428 R 452 25 S I



%1

Yo A RN BB A i 2% g L 4 <79 -

F(P<0.01) s i s 2= 4 , 1o AR/ L 56 7 KA 22 5+
BE(P<0.05),5 14,28 RJg £ %M EFH (P<

0. 01) ; fif &) Jot 3 i , i ARG O, 55 14,28 K e i
ZF AR (P<0.01),

®1 MAREEfaEHEE. MEOREEENESR

Table 1 The determination of thickness of alveolar walls and surface mass density of alveolar spaces and interstitial tissue

TE X

P (M4 )

A5 AR

EIUPS o414 K o5 4
Ji 160 B J5E 1 7.92  £0.72 14.01  £0.95 21.22 =1.82" 32,33 £2.33"
it 80 J T 4 P 0.712 £0.176 0.604 +0.143" 0.389 +0.123 0.132 £0.093 "

it [0 J3 TE %5 J3E 0.00204+0. 00178

0. 00296+0. 00448

0.0107+0. 0220 ** 0.0243+0.047 ™"

" P<0.05; " P<0.01

Note: * P<0. 05 vs control, ™ P<0.01 vs control

3 iFig

JRCSS P i 5% 2% b e R L SPL R M S
At S R SRR 28OS 3R T TS S P 1 TR i 2
U2 BN 45405 100 5| A ) 2 AE BV, %W B K A2 R
5% ~50% , = Fli 52 K RN 10% ~20% , I LR 55
K509 . RAFITAE AR T BN UE L L R
H B HHIE IR T O i e AT B T 8 R
VI I S22 R AT i Ik 30% o CH R I 48 1 K R %
JEE X BIL I A9F 5 K By 36 4 1t 1 O A 225G T B, R R gt
s 5t W A X ) e A R 1B R )
FlUNRAE SR s o BRI R OT 4% 1 S
TSV i 9 A5 TR i) T AT S P A 8 A A A ek A 1Y
i BELAE AL

ST % AL Dk R AT 6MV i1y
X R HRIGA i 20Gy 16 55 52 4] /0N B e S5 1P i 45 4
BERY 730 T RS R 56 71428 K LB/ R — A
fiE, JF #4706 B HE Je (042, SR IRAT 3 d J5 il
B S /b R 22 B A D DR | M R U R A
WO A, Bl A L5 T ) A9 B, Ml 9, fii 1] Jo 4%
HBLHEAT PR AE

i S kB, 6MV Yy X £k 20Gy i AR X il 35
WA IR . B/ U IREE 7 KA i 1) 5
BETE, 9% AN M e R IR 5 AR TR ER 14 K e 4 B
it T6 St — A0 R, 8 20 M F T W) 0, 21 A e R
H 2 Bl 3 78 © 0 2 1 B 5 i e RS 28 K L il
WHELR IR RN R BRI, B 40 i 7E 10, E
SCRAE B AL B VR B R A et ko, R
S Rt i 2 | o vl T P S BU 5 87 e =y
Bral i, Wi IRERS 14 .28 K i (0 e J5E 52 il o Jis
T AR i 8] o 1 AR AR AR B 2 (P<0.01) o AR IR SL
i 1) MR 0L 2 WL T 1) 30 4 A T P il %

T 7 B B A, Q0 A 9 BE TS RE i 9 S v AR il T
[T FR A AT MG IR, T — 2P A T AE W A
JEE o TS A M ¢ A o BEMIL BT L R — 20 UL 5 R B
UE. Z5 BRTIR 5 BE 22 AT 50 45 R AT 5 00 Il 4 Y
WAL A T — A 2 BT

& & X Wk

(1] xUZA. B M 2 [ M. Bl b BB} 22 1R
#t, 2001.

(2] M, Miwes, BRIy, S sk i 0 /0 B3l 9 6 2
s R FOpg AR LA (D] [ R o 5 R SR AT, 2003, 8
(4):203-206.

[3] A EE, ks, 5 2R IR YT LPS 355 201 i 58 e
TN U B PR A O 2k B S [ ] 52 8 3 W )27, 2013, 30
(4):9-12,65.

[ 4] FZL, B3, KA, S KU P il 25 4k b 2
AT R2AOT R [T]. R 2 5 AR, 1997, 2
(3): 147-150.

(51 #0505 #5456 e, 45 i 5 1 Il 48 04 2 s 1L ) B v v =
Sty dE R[] AR PY BR 45 G Jk K, 2018,27(6) ¢
678-681.

[ 6] WFRAe, Memeni, IRALT , 4 A PRI 28 i) P R AT 52 it [T ]
A EE 25,2018,38(12) 1 1476-1479.

[ 7] TuckerS L, Liao Z X, Travis E L. Estimation of the spatial
distribution, of target cells for radiation pneumonitis in mouse
lung[ J]. Int J Radiat Oncol Biol Phys, 1997, 38 (5):
1055-1066.

[ 8] Travis E L, Liao Z X, Tucker S L. Spatial heterogeneity of the
volume effect for radiation pneumonitis in mouse lung[ J]. Int J
Radiat Oncol Biol Phys, 1997, 38(5) : 1045-1054.

(9] JAF, R, 80, 55/ BUBCH P45 05 30 4 4R i) 2 57
HX%E[J]. HKE,2010,39(19) :2553-2554,2557.

[10]  FZIL, ERESC ARTEME, 55 O 4 18] 5T 1 it 58 g 28 0 A
HAVBRBFFE[T]. Mk ZE B 2= 2%k, 1993, 18(1) : 14-16.

(THez% 84 )



F36% H 1
2019 4£ 2 A

LY sh P
LABORATORY ANIMAL SCIENCE

Vol. 36 No. 1
February 2019

<%

R HR S

SN )

AKRANMNSERUNEAARER

R W
XEF B

2 +/ a3
T %

7

(L RERZSLR YO, KA 671003) (2. BUAS KRR K E B I ALt , AR 610081)
(3. RBER 2252 5 Ak 2241 , KB 671003)

R KRB/ — F DNA JG 3 A7 15 2 FfiL s 2

O N BEMR o %W B AT A AR IR S O BRI B B, AN T

REMRIE R I RAE RS — o 3200 B AT A R BB 2 VB B 3 R I, 5 BOR BRUAR B AR AL S B R T S
SR TR, IR R BB O e S OB o S SO AR AR T B R R A /0 A T R B BT ST O, X EE A [

B 77 ¥, BT IR REUA R B Oy S 56 2l ) O 4 SR AR B

K43 K B4/ & ; ELISA ; PCR ;xTAG
FESHES: R-332 ERARINAD : A
DOI:10.3969/j.issn.1006-6179.2019.01.017

S B ) SR A A Rk 2 I S Y A R S A o L
S S A R A HE R PE A T SR, SEER Sh )
Jor e A2 ) A A% o e X S5 Sl A 485 0 1 A A ) A AR
HOEAT A A

K /N5 B (Rat Parvovirus, RPV) J& T 48/
TR EERL /N BE R SR TUBE DNA i3, ORI,
HAZ R . %0 5 A7 78 T 250 KB VBF AR R
BRI A AR PR T, R A 0 R LA B, R S T
T B B0 ) HE TR R R A R R R, 3 PR S T
R SR P 70 53 WA ) o T L AL YR i B [ I
S35 QL LG A0 3G IR Y MR G 5 AR WA o, U H
0 BE L SE TR T LA TS e e A0 AR X S Jge 4 i
TR o P B AL B L IR SR Sh W A,
C @, T RPV [ 2RI 75 ¥ . A< SOk H TR B

XE4HS: 1006-6179(2019)01-0080-05

/I TR T TR AT SRR
1 KRANMNSEFH®RDE

RPV 73 5 = A Il 7§ B 4 §& RPV-1 ( Rat
Parvovirus Type 1), KRV ( Kilham Rat Virus) il H-1
(Toolan’s H-1) """ HHa 3k [ 5 5 3 ¥ 2k W) 24
M HLE, SPF LStk BRI RPV 9 KRV
PRAT H-1 ko EAMXE RPV 328 548 I 55 [ A 3
AT, 3£ 2 /R B W 52 B = ( Charles River
Laboratories) *' 38 H1 RPV %% & f14& RPV-1,RPV-2
(Rat Parvovirus Type 2), RMV ( Rat Minute Virus) ,
KRV, H-1, RS2 50 84 % 221 £ 22 (FELASA)
ZR A KRV, RMV ,RPV F1 H-1, HAKWE 1,

*1 AREERMMEX SPF Z53£18 AR RPV MiF A g4
Table 1 The Serological detection of RPV for SPF rat in different countries and regions

PN o [ 5250 3 Charles River B P 552 56 3l 4 o 2 Tk B H A 525 3h 4y ERCP N T
M Wy [ A Laboratories (FELASA) rh gt Y SEERE Y L
KRV [ ([ ] [ ] [ ] [ ]
H-1 [ ] ([ ] [ ] ([ ] [ ]
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Table 2 The Serological detection of rat parvovirus for

SPF rat in Charles River Laboratories

_— LRES
WK 5 K
Kiham rat virus(KRV,RV) MFIA/ELISA IFA ,HAI
Rat minute virus( RMV) MFIA/ELISA IFA
Rat parvovirus( RPV) MFIA/ELISA IFA
Toolan’ s H-1 virus( H-1) MFIA/ELISA IFA ,HAI
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Advances in Detection of Rat Parvovirus

WU Dingyu', LU Ruiqing’, PENG Fang’
(1. Department of Experimental Animal, Dali University, Dali 671003, China)
(2. Chengdu Giant Panda Breeding Research Base, Chengdu 610081, China)
(3. College of Pharmacy and Chemistry, Dali University, Dali 671003, China)

Abstract ; Rat parvovirus( RPV)is a DNA virus which contains variety of serotypes and can be divided into different
strains. Both experimental rats and wild rodents can be naturally infected with RPV, but clinical disease and
histological lesions have been observed different in rat infected with different strains. The RPV can have appreciable
deleterious effects on research by contaminating rat tissues or organs and then result ing in changes in physiological
and pharmacological parameters of rat. Therefore, it is critical to identify the infected experimental rat to minimize
the impact on research. This paper aims to systematically expound the research of rat parvovirus detection
technology, compare different method, and put forward problems and its prospects to provide reference of the
experimental animal quality control.

Key words:;rat parvovirus; ELISA; PCR; xTAG
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(B8 79 T70)
Pathological Changes of Radiation Pneumonia in Kunming Mice

YANG Qian, FENG Mali, ZHU Lina, TONG Liguo
( Department of Clinical Pharmacology, Shanxi Traditional Chinese Medicine Institute, Taiyuan 030002 China)

Abstract. Objective To clarify development of the pathological process of radiation pneumonia. Method Using
6MV X-ray, of which the cumulative dose is 20Gy, irradiates the full chest once. The hematoxylin-eosin staining
was conducted respectively on the 7th day, 14th day and 28th day after irradiation for pathological study. In
addition, the Image-Pro plus analysis system was applied to quantitatively analyze thickness of alveolar walls, and
surface mass density of alveolar spaces and interstitial tissue. Result Alveolar atrophy, alveolar septum widening
and inflammatory cell infiltration were observed along with the development process. The collapsed or consolidated
alveolus and mild pulmonary fibrosis were observed after 28 days. Furthermore, the differences of thickness of
alveolar walls and surface mass density of alveolar spaces and interstitial tissue were very significant. Conclusion
Radiation pneumonia model in Kunming Mouse could be replicated successfully by the mentioned method , of which
the pathological changes are in accordance with the clinical course.

Key words:irradiation; pneumonia; pathological observation



