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The practice and exploration of non addictive analgesic teaching
experiment in pharmacology

LIU Fen, GUAN Fengying* , ZHANG Dawei, LYU Wenwei
(School of Basic Medical Sciences, Jilin University, Changchun 130021, China)

[ Abstract]  Objective The possibility of using non addictive analgesics in a pharmacological teaching experiment
was explored in order to continue the traditional analgesic experiment. Methods One hundred ICR mice were randomly
divided into five groups: saline control group, meloxicam (5 mg/kg) group, aspirin (0.6 g/kg) group, antodine (1.2
ml./kg) group, and pethidine (5 mg/kg) group. Mouse pain models were established using hot plate and acetic acid
torsional method . Each group was administered their respective substances by intraperitoneal injection. The analgesic
effects were observed for the non addictive analgesics compared with those in the control group and the addictive analgesic
group. Results The result showed that the analgesic effects of meloxicam, aspirin, antodine, and pethidine were
significantly higher than in the control group, when tested with the acetic acid torsional method (P < 0.001) ; those in the
aspirin, antodine, and pethidine groups were superior to that in the meloxicam group (P < 0.01); and that in the
antodine group was superior to those in the aspirin and pethidine groups (P < 0.05). Moreover, when tested with the hot
plate method , the analgesic effects of aspirin, antodine, and pethidine were significant compared with that in the control
group (P < 0.05, P < 0.01), while those in the antodine and pethidine groups were better than for aspirin (P <
0.01). Conclusions As nonaddictive analgesics, meloxicam, aspirin, and antodine can take the place of addictive
analgesics in teaching experiments.
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Table 1 Experimental results of torsional body method

417 HIARREL (15 min) K% )
Groups Times of twistbody Inhibition ration
Yt B4 Control 44.5 +7.05 —_
V& HEg Y
REHRA 25.3 +8.09 *** 43.14
Meloxicam
= 4]
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Seff L
#ﬁi’ﬂ 0.9 2. 34 ™ ## 97.98
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I IEY
I 4.87 £2. 46" 89. 06
Pethidine

SRR, 7 P < 0.001; 53EEERAM L, " P < 0.001;
HasmE ML, P < 0.05,

Note. Compared with control group,

“*P < 0.001. Compared with

meloxicam group, ™ P < 0.001. Compared with antodine group,? P
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Figure 1 Time course curves of pain threshold after analgesia

with meloxicam, aspirin, antodine, and pethidine

< 0.05.
T2 PHGETLEE R (v 25,0 =10)
Table 2 Experimental results of hot plate method
gl J B EL( s ) Threshold of Pain
Groups 0 min 15 min 30 min 45 min 60 min
Xof BR2H
18.2 £5.50 18.2£6.25 17.6 £6.39 16.5 £6.02 18.7 £5.81
Control
N & é
%(ﬁa-%,ﬂ 19.7 +4.47 16.3 £5.77 16.8 +6.18 16.9 +5.37 17.4 +4.77
Meloxicam
s, 4
HHJIE.%(H 20.0+5.74 32.3+9.63" 35.2+10.27 ™ 22.8 £8.41 20.5 +8.33
Aspirin
7y r"‘é
il‘ﬁﬂi/ﬂ 19.2+£3.14 37.2 +8.89 ™ 47.5 +5.63 # 27.4 +11.16™ 20.6 £9.75
Antodine
R E 2 o . ,
EI_AT. 19.0 +£3.48 52.2 £6.76 % 49.3 +9.00 *** 37.1£10.97 ** 27.5+6.61"
Pethidine

H SXIRAMIL, P < 0.05, P < 0.01; 5FTFEEAKHAMLL,*P <0.05,
Note. Compared with control group, * P < 0.05, ™ P < 0.01. Compared with aspirin group, *P <0. 05.
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Investigation of various bacteria in laboratory rats and
mice by PCR assay

FENG Jie'?, XIE Jianyun®, WEI Xiaofeng®, FENG Liping’, ZHANG Quan'*, GAO Cheng’*
(1. College of Veterinary Medicine, Yangzhou University, Yangzhou 225009 , China; 2. Shanghai Laboratory
Animal Research Center, Shanghai Quality Monitoring Center of Laboratory Animals, Shanghai 201203)

[ Abstract]  Objective To investigate bacterial infection in laboratory rats and mice from production facilities in
Shanghai. Methods Programs for monitoring bacteria in laboratory animals were compared between China and elsewhere.
A total of 848 samples were collected from the laboratory animal production facilities of Shanghai from 2014 to 2016.
Helicobacter spp. , C. rodentium, C. bovis, S. aureus, P. aeruginosa, and K. pneumoniae were tested by PCR for the
monitoring project. Results S. aureus contamination was not identified in SPF facilities in 2014 and 2016. K
pneumoniae contamination was not identified in clean level facilities in 2014. There were different degrees of contamination
by other pathogens in facilities of different levels. Helicobacter spp. and C. bovis could be detected in all clean level
facilities. Helicobacter spp. , C. rodentium, and C. bovis were detected in animals at all levels. The rates of positivity for
Helicobacter spp. and P. aeruginosa declined over time, but those of C. rodentium, C. bovis, and K. pneumoniae rose.
Conclusions This study investigated the prevalence of bacteria in rats and mice in Shanghai from 2014 to 2016. This work
should promote the quality of laboratory animals and the levels of feeding and management, and also provide an important
reference for the optimization of standards for laboratory animals.

[ Keywords] rat; mouse; bacterium; PCR

[(E£TH] LighRHE a7 3 (17140900600) .

[EE RN 1S IE (1981—) , 2 At BIAFSE R, WF5E 05 1« S50 39 i 55 ], E-mail : moyifj@ 163. com

[EBEEE] KR (1979—) , B #8%, 055 7 1] : E-mail ; zquan @ yzu. edu. en, 9K (1961—) , B, #F 5% 51, E-mail : gaocheng @ slarc. org. cn,
+ JE [l (F 1R



90 rPE AR 2 235 2018 4F 10 45 28 4545 10 ] Chin J Comp Med, October 2018, Vol. 28. No. 10

S5 Bh ) A 2 I R R VAN S G Sl T i
(W EEEAR bRz — , 8 A S50 S W R AT S A i o o
WA O oh ) e ) T B, BRI SE R sh
A2 (FELASA ) % HA & A F1BE BT 3 240 4 11 1Y) S5 6
SRR WP T A BBV R PR Ak T
DU JEAA R 2k SRR B SRORIAG I 5 1 2 PR
I B S8 S ) Al (7 CRL  Taconic ) ¥l & — &
B4l A o R U 1) B2, X6 1 SRR T H | sh 4R
U RSk A R A B R . R E T 1994
AEMGAT T AR U S5 B A 2 A R R
WIbRHE ) T RESL AT T B SO 58 35 |, 3 BRI W 2
FNAFAE AR T AS [R) 55 90 52 56 2 i 1o HE 9 14 995
JEAAR T e 7 ARSI 7% o 2017 A LAk v [ 52 56 3
Y2 2o 22 I & A P AL A AR o B 3 T S
JEAARTE H K A I 5 32, % 3 1 52 56 sh ) o R
UEFNARE TR B 7L #E A . AR T L 3
PGS 55 21 A0 A W I 58 O 4 B S B 1 i il

e, BRI A1 3 i SR RS I i R AR R R A
(IBFFPE WA AP IR TR AT B AR R AT ) DA B A
FILE G0 (45 BT €0, 4 K TR S MR AT T R il 4 v
AT ) B A B 8 AR AR T H 2R A PCR 7%
X} 2014 4FF1 2016 4F 1 115 52 55 8h ) A= 7= 140 n] Ik
PR ST R BRI BRI 43 A TR 45 A R L #E AT
A, WAL 1)) R 4 E LK sh Y A
BRI A S % T A S bR A& T o8
HRRARE

1 #RFn7E

1.1 SEIsh¥

A YRR AL (4 5256 S Y AL A IS BRURITR B, Sk 5T
2014 4 H01 2016 4% LT HAT SR KR /N R AE
VERTSIERY) BN T 00 A SPF 4 sh ) 248 5% T B
BEIRIE A ARG I i 5 i | s B B R
PRI 1 fgk 2,

R ARG SIS AL B0t S RcR gt

Table 1 Numbers of laboratory animals and production facilities tested in different years

Fo W A AL A R N
ARGy Number of facilities Rats Mice ik 1
Year  RMORHICETES)  RRORBL(SPR 2 W ARSI IR AR RS Total number
Barrier system (CL) Barrier system ( SPF) CL SPF CL SPF
2014 4 9 30 78 64 191 363
2016 4 13 18 60 91 316 485
Z11 Total / / 48 138 155 507 848

R2 Wk FRAER

Table 2 Animal strain distribution

(HEN FEAS BB Total number
Strain 2014 4 2016 4F
SD 58 57
Wistar 44 17
ZDF 6 4
C57 40 73
BALB/c 44 63
ICR 46 54
Scid 18 36
KM 46 66
Nude 30 75
GEM 31 6
db/db db/db / 6
ob/ob / 6
F1 / 22
At 363 485

1.2 FERKFH

P LI ZH DNA $2 0050 &0 | R AR A LR}
e (dbm) A BR2S Al, Tag DNA R A8 .2 x Taq Plus
Master Mix( Dye Plus) ,DL2000 plus DNA Marker 14
P s R A R A IR H]
1.3 EIWHE
1.3.1 b

TRRESDY RN, 0.2 ¢ BIFT 1
mL ) PBS(pH7. 4) ,850 r/min B.[> 5 min 5B i

W, PR AN L R 2 DNA a0 & i B 5 AT
DNA Bk dhde, 387509 DNA 50T - 20°C 13- 7%
#H

1.3.2 PCR 5|93

2 MRk MG GenBank % 5 19 248 B AR AT
4 16S rRNA J#51) (NR_118465. 1) , F]F Primer 5. 0
Wit 1 XSRS, SR A TAY TR (L
) A AR ARG, FIWEEBIES,
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Table 3 Sequences of PCR primers

AR 44 FK EEh]l BGREE(°C) FEYIHE (bp)
Bacteria Primer name Annealing temperature Fragment length
RFT B P7. CTATGACGGGTATCCGGC 5 374

Helicobacter. spp P8 ATTCCACCTACCTCTCCCA
W oA Ay A R AT A CR1:TGGTGGTGCTATCTCATCTGTC 61 20
C. rodentium CR2 : GCAAGGCTGGTAACAACAACAA
R CB1:GTGGCGAACGGGTGAGTAA 61 100
C. bovis CB2; ACACACTAAAGCACGGTCCTAT
GO A ER SAL:CTTTAGCCAAGCCTTGACGAAC s6 484
S. aureus SA2 : AAAGGGCAATACGCAAAGAGGT
SHAT T PA1:GCACCCGCAACGCATCAA s 278
P. aeruginosa PA2 . CCTGGAAAGGCTCCGAATAGTG
Jifi ¢ 3 B AAAT 1 KP1 : TGGCCCGCGCCCAGGGTTCGAAA s 268

K. pneumoniae

KP2 : GATGTCGTCATCGTTGATGCCCAG

1.3.3 PCR WL

PCR WK Z 50 wL,f145 2 x Taq Plus Master
Mix ( Dye Plus)25 pL, EFi#EG197(10 pM) 45 1 pL,
DNA #5#f 2 pL,

PCR B ¥ :95°C FZAEHE 5 min J5, #% 95°C
A5 30 5,38 2k 30 8,72°C ZEH 30 s (FEFAEEE 34
W, e 72°C FEAH 10 min,

PCR 4" 34 7= W) 45 1% 3l A e Js Fh K e 00 3
Mro BARIIEEIBEYE PCR P=#y BE47 A2 AL Pk
T BH 7 W) 2 R e fl ik a4k [ WA I o 8 &4 T A
PITRE( B0 ) Bedn A PRA I HEATIN T o8 Iy 25
5 GenBank ' 2 A 2 )7 41 247 BLAST HLXT
ISHIE

2 FR

2.1 ZESH

WE 1 iR, 78 SPF Bt A A Y 4 08 (0 4 4
BREETS YL VTR 2014 4E A I 48 72 TR A 4T
PTG G L SRR AE AN TR 00 3 it P9 2404 A )
JEMIE Y I 8 1 G5 it 38 A7 A2 SR AT B AN 4 A
ARFFBET5 e, SPF G 58 it (14 SR AT 181 A1 2F IR AT B 75
YuS A Bk 77.78% (2014 4F) (61. 54% (2016 4F)
H166. 67% (2014 4£) 92.31% (2016 4) ,
2.2 REKRNERSH

mE 2 B, KRR AT BHPE R R 34.26%
(2014 4F) 1 25. 64% (2016 4F) , Wit A2 B AT i FH
PN 4.63% (2014 4F) F1 17.95% (2016 4F) , 4
PR AT 1 FHE % H 23, 15% (2014 4E) Fl 33.33%
(2016 4F) , 4 v (07 ) BR 1A FHE %50 5. 56% (2014

em EE R B CL facilities(2014)
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Figure 1 Comparison of rates of contamination of

facilities with different bacteria

AE)F 7. 69% (2016 4F) | SR AT B A1 i 48 v B (A AT
PRI PHE /DN BRUBEAT 127 FH M 2R R 40. 39%
(2014 4E) F129. 73% (2016 4F) , Witk Fr e R T 1 FH
PEZ Ny 5.88% (2014 4E) Fl 15. 48% (2016 4E) , 4
IR AT 3 BHPE 20 19, 22% (2014 4F) F1 38.33%
(2016 4F) , & ¥ (O A A BRI FH MR R 1. 57% (2014
) F1 0% (2016 4F) , 2% AT B BHPE %8 9. 80%
(2014 4E) 1 0. 74% (2016 4F) | Jiti 98 52 T 1A FH
P53 (2014 4F 0. 78% ,2016 4F-3.69% ) ,

3 S AN 5] 8 531 8h 40 AN [R) 4 45y 1) BH 1 SR 20 7
GHT. WNER 4 FR BRAT AU SRR R PE R 2
TS HABGON A T R, Wt A AR R AT TR 4
BRPRAT B8 76 AN [R) 0 3 sh 4 1 1 BE 1 R 24 2 Tt
Yoo FEFRESRHERR A 3 Fh AN, 4 0 (03 4 BRI 1
TR SO FHPEA H, SPF 203 Jy W11k, 45 & FEl A 2
R KB AT B T PR 1, S TRIAE 03 AR ) 4
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SN BRI A BRI A (B 2 R R U
R TEAAAF R JC B A /NI 2014 43515 R
BV, FLAb A BHPEAS

XF B i FR AT 3T WA TR PR SR AR X 35
E i 2 BALB/c ICR KM 48, {1 KM [ 2 FF
o e R R TR, kB F—#iim 22 2
THIHH FL /NRIEFT B 230 FRPE, e SR s
R A RRAT B PE M . R 2288000 ZR AW #7452 B AT
PR ERARFT B PR S RS a5, S A4
BRBA{L SD F AT BALB/ ¢ /NS H BRI . kT 1
AR 52 B AR AT B B AR S S B e /N, TE3h W)

TR FEAE B AR P R I A DG (£ 5,366) .
F4 PCR KA R E A4 ARG (% )

&3 KK Rat(2014)
3 /M, Rat(2016)
£ /MR Mouse(2014)
3 /B Mouse(2016)

BB 2R (%)
Pollution rate of rat and mice
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Figure 2 Contamination rates of rats and mice determined by PCR

Table 4 Contamination rates of different level animals determined by PCR

; L PN SPF g4 KR HIER MR SPF Z/NER
T H CL rat SPF rat CL mi SPF mi
Bacteria rats o rats mice o mice
2014 2016 2014 2016 2014 2016 2014 2016
WEFFEE Helicobacter. spp 20. 00 38. 89 39.74 21.67 87.50 75.82 24.61 16. 46
Wh AT BERRFT I C. rodentium 6. 67 33.33 3.85 13.33 6.25 8.79 5.76 17.41
A HRRFFIE C. bovis 43.33 66. 67 15. 38 23.33 12.50 21.98 21.47 43.04
SO IRE S. aureus 20. 00 33.33 0 0 6.25 0 0 0
LT P. aeruginosa 0 0 0 0 23.44 2.20 5.24 0.32
Jifi 4 72 B AT K. pneumoniae 0 0 0 0 0 8.79 1.05 2.22
RS PCRGIIAIE S RSP FHPERSETT (% ,2014 4F)
Table 5 Contamination rates of different strains determined by PCR (2014 )
LTS BT WA AR AT I PRI SR G AR R Jili % 5 T ACTRT B
Strain Helicobacter. spp C. rodentium C. bovis S. aureus P. aeruginosa K. pneumoniae
SD 32.76 8.62 34.43 10. 34 0 0
Wistar 36. 36 0 11. 36 0 0 0
ZDF 33.33 0 0 0 0 0
C57 35 2.5 22.5 0 15 0
BALB/¢ 52.27 4.55 27.27 9.09 13. 64 4.55
ICR 56.52 0 21.74 0 8.70 0
scid 16. 67 22.22 22.22 0 22.22 0
KM 50 8.70 15.22 0 4.35 0
B 40 6. 67 16. 67 0 13.33 0
LN 6.45 6.45 6.45 0 0 0
A1t 38.57 5.51 20. 39 2.75 6. 89 0.55
& 6 PCRAZIAIE RSP FAPER G (% ,2016 4F)
Table 6 Contamination rates of different strains determined by PCR (2016)
HEN BT WG ERIR AT R SO Ak SR T Jifi 58 BT FARAT B
Strain Helicobacter. spp C. rodentium C. bovis S. aureus P. aeruginosa K. pneumoniae
SD 22.81 19. 30 33.33 10. 53 0 0
Wistar 35.29 17. 65 35.29 0 0 0
ZDF 25 0 25 0 0 0
C57 8.22 12.39 34.25 0 1.37 8.22
BALB/¢ 11. 11 12.70 47. 62 0 1.59 4.76
ICR 37.04 0 37.04 0 0 0
Scid 0 58.33 41. 67 0 2.78 0
KM 60. 66 25.76 36. 37 0 0 3.03
B 32 10. 67 40 0 0 0
B RED 33.33 0 0 0 0 0
db/db 0 0 66. 67 0 0 50
ob/ob 0 0 83.33 0 0 16. 67
F1 100 0 13.63 0 0 0
it 29.07 15. 88 37.53 1.24 0. 62 3.09
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WA BTSSR 2 E SRR, X TR
PEDREEA 1 AR /N B, — TC W AR . AR IR
FFEE AT B AR B A B AR AR 8 el ™ . TE
B RO B Bpe B — HR e L& G, shi
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FhRAE ) AR K 218 I, il — H75 YL AR ME T
BR'OT G (o B A BR T L SR KT T L I AR o TR AT
e T [ 5258 3l W 1A W A S g e W DU A o
(14922.2 -2011) BB HL E SPF % SE 56 K L /)
FRA ARG AN HE R s B ), 24008 T Ak 1R 0
W IEH AL TR RS S s Py e g )y
REAIC T I AT RGeS 4, 5 A 22 50K HAR Sl R4 1
MRS 85 , MIFA A R IZ 0 IR AR T 58 25 % IE 7
AT I SC I A AE T HU ISR W
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DX S5 U 2E A R R ASE ot £ WA, O DAt 3
G S R G L AT R G T T Y A
BRI B P 3 R O, BRE R SRR

kLAY A R AT T D A R TR 78 A () 501 s ) L
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PN D A1 b U R e P R R NG S 2 N
N AR R ] Eh S AR A S A S E (SR
FEE R R BH PR 2 2R B34, SOk BRI
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US55 BRURF MR AT T 2R A 0 A A I, R T 2 2 4 Bl
B ZEGAT B AR, 4 B0 7 IR R R H AR 52
30 SRR BRALA T e 3 3 )3 AR /0N BB it
FRGK 18. 8% , KEL B FHTERR K 58. 62% , B 5%/
S ORE R AN RN 6% ~ 1% , Witk 7 15
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