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Pathological evaluation of the intrathalamic neurovirulence
test of poliomyelitis vaccine in monkeys

XU Yan-feng, DENG Wei, YU Pin, ZHU Hua, HUANG Lan, XU Yu-huan, HAN Yun-lin,
QIAO Hong-wei, QIN Chuan
(Institute of Laboratory Animal Sciences, Key Laboratory of Human Disease Comparative Medicine,
Ministry of Health, Key Laboratory of Human Disease Animal Models, State Administration of Traditional Chinese Medicine,
Beijing Key Laboratory for Animal Models of Emerging and Reemerging Infectious Diseases, Beijing 100021, China)

[ Abstract] Objective To investigate the pathological evaluation method of intrathalamic neurovirulence test of
poliomyelitis vaccine in monkeys. Methods Two hundred and forty healthy rhesus monkeys age 1 -3 years, body weight
1.7 -4.5 kg, in 12 lots, were used in this study. The monkeys were injected with poliomyelitis vaccine into bilateral
thalamus. The animals were sacrificed after observation for 21 days and specimens of the brain and spinal cord were

collected. After dehydration, embedding and sectioning, HE and gallocyanin staining were used for pathological
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observation. The pathological changes were scored, and the severity of the pathological changes were determined by
scoring. Results The sections were taken from bilateral cerebellum ( needle tracts included) , midbrain, pons, medulla
oblongata, cervical enlargement and the lumbar enlargement. The pathological changes were evaluated referring to the
hemisection scoring method of intraspinal neurovirulence test. Lesions on both sides of the brain stem, cervical enlargement
and lumbar enlargement were scored, and the severity of the lesions at these three regions were determined according to the
average score. The total incidence rate of specific neuronal pathological changes was 15% . The incidence rates of lesions
caused by different types of vaccines were similar. Most of the lesions were minimal, and severe lesions were seen mainly in
the type III vaccine tests. Conclusions In intrathalamic neurovirulence test, scoring of the lesions of nervous system by
hemisections can objectively reflect the pathological changes in the nervous system. This method is simple and easy to

apply, practical, and can facilitate the unification of diagnostic criteria. We would recommend this method to be used in

pathological evaluation in intrathalamic neurovirulence test of poliomyelitis vaccine.
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Fig.1 Histopathological lesions of the spinal cord.
A. Minimal lesion;B. Mild lesion;C. Moderately

severe lesion;D. Severe lesion. HE staining.
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A. Minimal lesion;B. Mild lesion;C. Moderately

severe lesion;D. Severe lesion. Gallocyanin staining.
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Performance of bovine-PPD based whole blood IFN-vy assay for rhesus macaques

MIN Fan-gui' , GUO Yu?, LUO Ting', PAN Jin-chun',
LIU Zhu-hong' , HUANG Shu-wu', ZHANG Yu'
(1. Guangdong Laboratory Animals Monitoring Institute, Guangdong Provincial Key Laboratory of Laboratory Animals,
Guangzhou 510663, China; 2. Beijing Tiantan Biological Product Co. Lid. , Beijing 100176)

[ Abstract] Objective To assess the potential of whole blood IFN-vy assay for diagnosing mycobacterium in rhesus
macaques. Methods  Firstly, basic serum IFN-y concentrations of TST-negative and -positive rhesus macaques were
detected. Then, heparinized whole blood from TST-negative and -positive rhesus macaques was incubated with PBS and 200
IU bovine-PPD ( tuberculin purified protein derivative ) for about 24 h, respectively. The supernatant plasma were
harvested and used to determine the concentrations of IFN-y. The results of plasma IFN-y concentrations and stimulation
index (SI) were used to analyze the diagnostic potential of the whole blood IFN-y assay. Results The basic serum
concentrations of IFN-y for the TST-positive monkeys were significantly higher than that of the TST-negative macaques,
showing a high coefficient of variation. There was no significant effect on the production of IFN-y in the TST-negative
macaques. While significantly elevation of IFN-y concentrations was found in stimulated plasma of TST-positive macaques
(P<0.01). The SI of TST-positive macaques was significantly higher than the TST-negative ones. ROC curve analysis
revealed that IFN-y concentrations and SI could be used as evaluation index of whole blood IFN-vy assay. Conclusions

Based on a small sample experiment we have demonstrated that whole blood IFN-y assay may be one possible auxiliary

[E&TH ] R4 R H (2013B020307005 ;2015 A030302029 ;2016 A030303023 ) ; [8 ZRH #4318 (2013BAK11B01)
[EHZRA ]S (1980 — ), 59, BIBFFE 61, it WFaE 7 1) . SEERBhiS LU R 22105
[BWFAEE]KEE(1970 - ), &, W55 5, E-mail ; zhangyugzh@ hotmail. com,,
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diagnostic method for tuberculin skin test.
[ Key words ]

Mycobacterium; Diagnosis
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Measurement and analysis of the reproductive
performance in six commonly used SPF mice and rats

SUN Xia, LIU Ke, YANG Lin, XIA Guan-ling, TAN Qiao-yan, WANG Gang
(' Guangdong Medical Laboratory Animal Center, Guangdong Foshan 528248, China )

[ Abstract] Objective To determine the main reproductive performance of six SPF mice and rats preserved in our
laboratory, including C57BL/6, BALB/c, NIH, KM, ICR mice and SD rats. Methods Inbred mice mated with full sib
and random mating. Meanwhile, closed colony animals were bred by cross circular mating. These indexes of reproductive
performance were measured in the six kinds of animals during the first birth to the fourth birth, i. e. the average litter size
(ALZ), average baby number reared ( ABN) and average weaning number ( AWN), and weaning rate ( WA) were
calculated. Meanwhile, the initial mating age in days, initial bearing age in days, first gestation and intervals were
measured. Results The ALZ of inbred mice were 6 to 7. The reproductive indexes were basically stable in the first 3
births, however, the various data were dramatically declined in the fourth birth (P <0.05). The WA of BALB/c mice
were 98% 10 99% , and that of C57BL/6 mice were 96% to 98% . The ALZ of closed colony animals were 12 to 15, and
significantly increased in the second and third births compared with that of the first birth (P <0.05) , then was significantly

[E€T R ] AARHEHRI H (2013B060300014) , |7 7R 4 B RHIFRE 4 (B2013056) .
[MEERAAIIME(1979 - ), 2 Wit B BROFFE 01, WFSET5 1] . SE9sh Wi B 5 L3R R 2%, Email ; 593533301 @ qgq. com,
[BFAEE]ENI(1966 - ) , B mEEEIm, NFHSLK 34 TAE, Email: wangzhy2005@ 21 ¢n. com,
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reduced (P <0.05). The WA maintained at 98% to 99% in the NIH, KM and ICR mice. In contrast, The WA of SD rats
was slightly lower, reaching 95% to 97% . The initial mating age in days of mice was between 70 d to 80 d. The initial

bearing age in days and first gestation of rats were less than that of inbred mice, the initial bearing age in days and first

gestation of closed colony rats were 136.3 d and 27. 7 d, respectively. The pregnancy interval of inbred mice was between

34 d to 40 d, the pregnancy interval of closed colony mice was between 25.5 d to 28. 7 d, the pregnancy interval of rats was

between 32. 8 d t033. 8 d. Conclusions The 6 mouse and rat strains have a higher reproductive performance, and the data

obtained in this study provide a basis for commercialized production of mice and rats in southern areas of China, and for

establishment of rodent experimental animal resource.
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F1  CSTBL/6 /MR BALB/ ¢ /U [ U BEAH R
Tab.1 Reproduction of the C57BL/6 and BALB/c mice

EgE| JRIX Births
o .
fit & Strains Items ) 5 3 1 ANOVA
4K Litter(n) 117 117 95 67 —
WA ®5 =
PR 6.80 +1.87 7.20 £2.04 6.51£1.93  5.76x2.00"  0.000
Average litter size
C57BL/6 /MR AL
i (R) 6.58 +2.03 7.04 £2.01 6.39 £2.09 5.48 2. 04% 0. 000
Average breastfeed number
A =] H ]
R 6.45 +£2.05 6.88 +2.06 6.14 £2.24 5.30 +2. 027 0. 000
Average weaned number
A Litter(n) 126 126 121 108 —
WA bs, ]
:Fﬂ]?%?ﬁ(,\) 6.71 £2.21 7.05 £2.11 7.08 £2.04 6.32+2.17% 0.025
Average litter size
BALB/c /Ml S
W (R) 6.71 £2.21 7.02+£2.13 7.02 £2.05 6.32+2.17% 0. 043
Average breastfeed number
A =] H ]
AR 6.56 +2.23 6.86 £2. 11 6.96 £2.06 6.23 +2.18* 0. 047
Average weaned number
T * 553 RLEEE, P <0.05,
Note: #Comparson to the third birth, P <0. 05.
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SRR 12 ~ 14 B KM /NEEE 1 ~4 G4
B AR 12 ~ 15 HICR /NRER | ~4 B
BB TR 13 ~15 H,SD KA 1 ~4 lis

first gestation and intervals of the C57BL/6 and BALB/¢ mice

R PAFECN 12 ~13 H(K2), X4 Fhshs2 ~
N6 BB P AT RO A 1 IR BT (P <

0.05) (HFIE 4 V347808 s 3 IR B

(P <0.05), J52Z4rHr i R, Bk KM /AT SD K

Fﬂﬁ‘]gﬁi’%%ﬁﬁ*ﬂ$f@%ﬂ§&%,,\ﬁﬁ?aﬁ%ﬂ
AR FAETE R 22 7 (P <0.05)

S M5BT O 38 7 A BT B A BOR O Y
ALz 8] Heds , NIH KM A1 ICR /NS 2 .3 RS
PP A RO R Ar B 2 R W3 (P <0.05)
KM /INER IS 4 167 34 77 A1 B0RF- 249 7207 A7 o 22
SR E(P<0.05);SD K 1 ~4 BRI 7741
BORSF-Y AF R 22 53 35 (P < 0. 05) 3 HAth st ]
NP A BT 2 8 2L 2 0] 1 22 55 0 W & 1
(£2).
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K2 AAH BRI /NS RGOSR 1 B
Tab.2 Reproduction of the NIH, KM, ICR mice and SD rats
TiH JGYX Births
i A Strai ANOVA
fh % Strains Ttems ) 5 3 1 NO
AL Litter(n) 138 131 119 82 —
S A ) /I:l .
¥ ’JF’ﬂ?ﬁ(( . ) 12.38 +2.61 13.30+£2.99°  13.55+2.82" 12.50 +3. 04* 0. 002
Average litter size
NIH /N S AT R (L
MR BB 12.25 +2.55 12.22 +2.66 11.29 £2.02 12.04 +2.79 0. 008
Average breastfeed number
R B LR H
THBAB(R) 12.25 £2.55 11.96 £2. 47 11.29 £2.02 11.95 £2.77 0.017
Average weaned number
AL Litter(n) 132 130 126 108 —
S A Y /I:l .
¥ ’JF’ﬂ?ﬁ(( . ) 12.36 +3.02 14.52 £3.51" 14.42 £3.09 " 13.06 +3.04* 0. 000
Average litter size
KM /)N AT H (L
P& BB 11.72 +2. 80 11.57 £2.56 11.36 +2.05 12. 11 +2.93* 0. 160
Average breastfeed number
. b =7 7] /I:l
THBAB(R) 11.64 +2.83 11.55 £2.52 11.34 £2.01 11.96 +2. 86 0.322
Average weaned number
AL Litter(n) 190 189 188 171 —
SR AT R (L .
¥ ’Jf":f?éﬁl(/ ) 13.09 +3.03 14.73 £3.39" 15.19 £2.97" 13.94 +3. 06" 0. 000
Average litter size
ICR /MR g (2 .
AR 12.89 +2. 89 13.53£3.16"  11.54 +1.957 13.80 +3. 13* 0. 000
Average breastfeed number
7. b =7 ] /I:l )
THBAB(R) 12.65 +2. 68 13.52 £3.15" 11.53 £1.94" 13.61 +3. 11* 0. 000
Average weaned number
EEH Litter(n) 99 99 96 88 —
\/l} > b El
$ﬁf£1¥%{(/ ) 11.90 +2.93 12.96 £3.61 " 12.82 £3.18 " 11.50 +3. 30* 0. 004
Average litter size
SD K AR (R
’ PHAR( ) 10.10£1.60  10.30£2.27  10.71+2.02°  10.36£2.56  0.252
Average breastfeed number
S p e R (1
FHBABR) 9.74 +1.80 10.04 +£2.22 10.35+1.70 " 9.75+2.78 0. 157

Average weaned number

. S 1A, P <0.05;* 54 3 JIAER, P <0.05,

Note. * Compared with the first birth, P <0.05; # Compared with the third birth, P <0. 05.

2.2.2 BEFLE. NIH KM F1 ICR /N AY 3 3L R A
AR 98% ~99% 5 SD K BRI S LA ) & A (95%
~97% ) (El3),

1.10
- NIH
1.05 - KM
R -+ ICR
g . 1.00 - —-SD
=8 0.951 I
%2
o
" ofq
04
02
0.0 T T T
I 2 3 4
e Births
3 4SRRI R DT R R

Fig.3 The weaning rate of NIH, KM, ICR mice

and SD rats of core groups

2.2.3 WIECH & 07 H W A7 8] B A G 18] B
HRYEE 4 455 NIH KM H1 ICR X 3 I RE/N
FIRIIC H A 7E 72.8 d ~77.6 d, %177 H#R1E 93.9 d

~98.5 d, W~ IA] & 20.9 d ~21.5 d, £ i 6] b 7
25.5d~28.7 d, BMAT R EZESS, SD KRB HIEC
His w07 H & #07= 0 ka4 109.0 d.136.3 d.27.7
d, & HETEIBRAE 32. 8 d ~33.8 d, £ i& 1] b =2 1] JC ik
EES,

200
E3 YA H &
E3 )™ H &
=R gl
D 351, 2058 M5
2. 3ERE
W3, AR

s
L
=3

H#%/ K H(d)
Days old / Days
g 8

i e () P A
FEF AP NP SRR SXFP NP
fh & Strains
B4 44 HEARR /N RPIES H i
0057 A A0 1] B 0 e 1] B
Fig.4 [Initial mating age in days, initial bearing age in days,
first gestation and intervals of the NIH, KM,
ICR mice and SD rats
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3 itig

TEE M RE S LG S W 1) — T AR ) S e
SR RTSESS B A 7 B R BRI 2 T Rk
LR B, B MR A2 PR BT R R B B2 L
RPN B IR SRS B F RO N A
1440 ] e X 2 B Pk e i R R W, CS57BL/6 AN
BALB/ ¢ /NEUZRHIF T AE v 85 G I 58 22 /)N
B, AR TR GRAE Y 3 R AR /N BB 85 F 34 72 AR 0k 6
~7 H 522N R 0B A — 8, RN
C57BL/6 /INEL 96% ~98% FAES LR i T %t 7 76%
~87% ,BALB/c /N 98% ~99% I FL R W T
H85% ~97% .,

NIH KM ,ICR F1 SD Z#Hif T4 e & H A9 JL
Rl ATBER /N B, AR D R A B NIH 558 -2 7= 47
BOATIL 12 ~ 14 H T Bt AIRIE R 8 ~10 1P
Fak i 4 AFRIE R 10. 85 1Y 98% ~100% 15
LR E T 89% ~100% Fl 68% ., %I A=yl i Ak
FEHEXE 136 4F KM /N ot e b4t 7",
51 ~4 JRREE BN 10 ~ 11 2 SEEH 8
RO RS CEHEAECH T ~8 H, # AL TFA L
KM /NEREIEE . 80% ~92% (B FL Rt i T4
L 99% ~ 100% ; i Bt 55 A HE 1 ICR /MR
SR AR 10 R RTFA PO 12 ~ 15
H, 87% ~91% By &5 FL R WAL T A 0 1 98%
~100% ; W14 BE2ERb 2z B X SD K R B8 £ 4n
PEAT THESE™S  HOE 3 P2 A7 50k 12,9, 5403
P12 ~13 B, HFLsis %k 95.84% , 54
U EE 95% ~97% 2, BVRORE AR AE
(%) 6 Fit FH SPF 2R/ ER R M e e v, U H
B AL RN 0 B FLRARAE 95% U b, )
I TP S ) P e R ] R B

INE— % 35 ~50 H 22 [a) P i, KB — % 2
H Rt R R AR B 2 A T A T RE AR IE
BHRSCR AR AT, A U AR bR O i 2 56
SYIBEEEPIEC H 1%/ BRUZE 70 ~ 80 d Z 8], KR K
109 d 247, BB/, W™ HIBTE93.9 d ~98. 5
d, V177 R 20.9 d ~21.5 d, 578 UK S2 BR 4 % 35
AL (19 d ~21 ) BEHTIX 4 A EH RN R
(LR RIS &, B A 28 Ja AR PR vl LA BE A
W), H5Z M, 58 F /N B R R AR,
C57BL/6 /NI F= 8] Bk 24. 1 d, BALB/c /)N FUE
i, 1537 29. 6 d, FAMIBRULS N T X —MER 58
FZ/NRAE 34 d ~40 d Z 8], B HE/NRTE25.5 d ~
28.7 d Z[a], AR/ BRG] B B0 51 /0 P 55

NHHRIE A B ) A7 SCRikARGE SD K BB AS i
IR TES G4 1 d ~17 d 2], Hrh 94. 34%
#AE 1 d~5 d5ER™  ABF5E SD K 27.7 d 1%
FEIRE S 2 i, SD KRG RIBE 7E 32.8 d ~
33.8 d fik T CHRIRIE Y 48. 1 d ~52.8 d'" |

R 4 BE BB SR E A T R 3
PIRESIY P80 12 ~ 15 B W TR 28 &/
B 6 ~7 W, Ul B3 AT RS 36 sh W i S A e I LT
IR RLK Y, BRE , &6 R34 41
BESS 2 3 G A ik s R ke, 3158 4 ip )
W NI, P AR 3 B LA A TR
SRR R IL, O PR R ELRRE 1Y A R AL
RORPEE 4 IRk A R B E U A

AHL B A RESC IR Sh AR 2 3 B BRI AT
P PR R D, 3 R R B TR R A A
S AR TS 2 3 BATR R R S T B Ik
KRR AP EGE 2 M B AT R AR R R F L BT
DATERE: R A7 s X 58 4388 2 AT BB AT T AR )
WEE MK, AR & FR ARG K277 47
B EA T ROE S B AL B M 2 Rl aE S
BT B IREA R AT — 5T

S 3k
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BEAZ AR S0 R U E Bk A 28 = 06 7 7Y 0 A

FRWE Kk =, EAEHE T, IARE,REL,
F ORLEWEFLK N, ABMT, ZEMN, Fma

(1. MRS 302 BEBeln ROFFOE BEAFL AT 100039,2. i 4255 302 BE e b P BR 45431277 ST L, Jbat 100039)

[(WZE] B HITHEASS (EHE) XIS B (TAA) 55 09 R BT 1 TR F e . ik
AT TAA I S 75 T T R UM I A 78 | LA AAZ AR A3 (2 H ) DA X JH 4 s %) o 2247 R el A

LR | I A bR B IE R R 0 52, S5 R ARSCIS IR T R BUF R s 58, Bk RS
W (5 H R BORAIG | R RE S (R AR B b i TAA B AY HE KB P #2845 00, BEAIR HE 2251, B AR Il
FRA SRR HE B B (e B SR 4 R I AR i IR 4, Forh DL s il s 4 e (P < 0. 05) BCR S IHPEZ ML, &5
I MRS (R ) X TAA 51RS A K BUR M IR A B0 B TS IR 971 FH , 25 5280 212 07 700 169 s PR M2 M
PR (e R B AL T R S S B AR AR

[X8iR] PRSI ; A S B ; KR

[HE52ES] R-33 [ SCHEFRIZED] A [ XE4HS)1671-7856(2016) 10-0014-05

doi: 10.3969. j. issn. 1671 —7856. 2016. 10. 004

Analysis of the preventive and therapeutic effects of Taohe
Chengqi decoction on a rat model of hepatic encephalopathy

LI Xiao-juan' ,ZHU Yun® ,WANG Li-fu® ,DU Ning® ,SUN Yong-qiang® ,SONG Xue-ai’
JING Jing® ,WANG Li-ping’ ,ZHANG Fan® ,YU Si-miao> , WANG Rui-lin® , LI Rui-sheng'
(1. Research Center for Clinical and Translational Medicine ;2. Liver Disease Center for Combined

TCM and Western Medicine,302 Hospital of PLA, Beijing 100039, China)

[ Abstract] Objective To analyze the preventive and therapeutic effects of a traditional Chinese medicine Tache
Chengqi decoction on a rat models of hepatic encephalopathy (HE) induced by thioacetamide (TAA). Methods The rat
model of HE was established by intraperitoneal injection of TAA ,and the effects of Taohe Chengqi decoction were observed
by neurobehavioral changes, neurological test, blood ammonia, serum biochemical indexes,and liver and brain pathological
examination. Results The rat model of hepatic encephalopathy was successfully established. Low, medium and high dose
Taohe Chenggi decoction markedly improved neuro-reflexes and liver and brain pathological damages, and significantly
decreased the HE staging and serum biochemical indexes, and the results of high dose group was the best, similar to that of
positive drug-treatment group. Conclusions Taohe Chengqi decoction exhibits promising preventive and therapeutic effects
on the rat model of TAA-induced hepatic encephalopathy, and these results provide substantial experimetal evidence for its

clinical application.
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[ Key words] Taohe Chengqi decoction;Hepatic encephalopathy ; Thioacetamide ; Rat

JFPE R ( hepatic encephalopathy , HE ) J2&—
DART 3P 2 R R 5 O 2 SRR 1 Pl 2 2R L ALis 3
SWELREAE, 2 0 2R MR BO™ R I RAE . i
PRI BURS AiRE AR, st B R R i, L 20 R
FIRT I 7 i 800 PN P 48 o TG 2 Y &2 PR L
AEEALTR ) HE KL A 52 4 M B
TCARIIGNA 258 5 7775, NI HE (9 56l R i
PRBIFSE 533000 4 IR s ) 0 4 B g At <7 % T
RARHLH S W FTRYT 5T & R w2 AR
F P DL USSR HY Bk )32 MR
SE(HFER ) 6 R A E UER 3 77, B T iK%
BT REAR A2 AL I 2 TS, WF 5 3 WY 0k 7 30 % A
JIEEA — 2 M PR AP PR FE L BRI AR S S0 40038 2o
RO/ ( TAA) 755 I U1 i o 455 8, 0L ¢k
R SXH HE PF53 Az Ads b LSO 6 %
PREE SRR FE AR S 1 i 1 B 4 4 A
FHPLEL, LU i PR 523K G 7 HE 1Y 25 4 4R AL I 52
Y SEER A

1 BT &

1.1 Kz

SPF gtk SD KB 48 H, B4 5 i 180 ~
220 g, FEH AR B S sy b Rt 2R P
ALIE[ SCXK (%) 2012 - 0004 ), A< 504 %8 ELA SPF
9 21 Sy FHF AT IE[ SYXK (4£)2012 -0010]
1.2 #AmEiIRH

it 2 k& ( thicacetamide, TAA) ( Sigma 2
H) 7 G2501, 4ib5 . 9029 - 12 -3, Sk
HHE (0.9% ) K B A FKE M4 R H it
1412273201 ; S ACER R A Hf 1 B 24520 A b 5 R I i
REEE S . 090407 5 Ak AL AL T
g : 20090228 ;5 FL A BE (Abbott 28 H ), FE 5 5
1083418, HHEEAS R B KB stk ailn T, it
520100523, MRS (2 H ) R (P B
B TR RN KRBT FRASBE ] ) 2 A (6. 5g/4%) .
1.3 MK BERERHE

SD K FRAEZAR .0 SPF 2% 5# B3 85 15 5% | s B
AR CREIER MR, 1 R G RENL R 754l (8 R/
). 2 X RRAL, ARG R AL, Bk AR S (R
) R B (1. 17 .3.51,10. 53 g/kg) 4,
FURMEZ (0.2 mL/d/ ) o BRI (EHE) B
FIEARYE A m R 458 A A, KR (o7

kg) =6.3 x AR (0.5 g/kg) o MR MK
A T R 7 S R B AIR Y 3 A5 9
i 252, helhiE i ARG 2 DL S PR 25 20 D\ it
FERT 1 R IA B S 2 d LRy 2y, h 2 &5 &
HATHE B AR 2 mL/200 g KFUAE | FLR B 0E
BRI (0.2 mL/200 g), 1 W/d, 1EH Xt B8 20 A
MR L 25T A0 ) PR AR A AR R 7K, 154, TAA 250
mg /(kg/d) Be HIE RS 2 R, IE 5 X AL 45
TAEMEK ip, 32 R, EHRIES TAA J5 &R 12
h, 254K (038 IR 5 6 FR 4 ) $9 8 F 4 0.5 mL
IRGVEW (7 0.45% NaCl 5% #5i%H5.0.2% KCl)
FHANBIRYY o
1.4 &SR
141 RS AR BRURS MRS IR 1E . B
TGS O AR 8 I EUIFPE Ie 12 Wi bs o, 45 K
SULELRE i | 2 N IR 2%, H BRI s b JE s R
JA B ok SR Z —, BI AT I2 W HE' L I AR 4
Zimmermann 7 X KB HE #4745%%. 0 . IEH
(11 43) 51 9. VERE, SOV IRZE, H BTG shidi A, I 5t
IEH (11 53) 510 % SRy 08 0 R S B AR 1E 7
(10~ 11 43) s T . RHFZEH R (<10 43) 51V
9. FARERGHHR , S &0 7).
1.4.2 IR AE S bR SO IR 55 s 3 2= kil .
ARWTES TAA BI5E 2 K, SHAKBEEE 8 h JF&INE
JeE F K AR AR 3 mL 0LV 53 25 00038 FH TG 0 N 20 R
AW (ALT) RA AR AT RSN (AST) P
MM (ALP) FIEHEE H/ (BB H - HEH) A/G E
AR bR . SRR TSI , WS 21 R A [R] 356 407
JHF FFE 2L R 0 i 2HL 4L 4 9% FP I 61 5, U0
HE Yo, R AT BN UK A7 2 205 B 0L
XS WA SCHR [ 8 ] 5 16 X6 I L 4L AR 72 B b A7 4 2
TEH (=) AR +) RS+ +) (R
ARIFFEAETTE X RIELIMIRIE ( + + + ) /NEFEIR
Te(++++),
1.5 SFitEH*

i SPSS 17. 0 4 # i i 45 e it o i, 2 41
i) LR FH B DR 28 7 22 43 #7 JF 6 47 20 1) W 7 LE A
ST, P<0.05 AERHFIFE X,

2 R

2.1 HYWNZFAKXRITAHMERS HE L%
i % 1 SR be 43 47
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AR BRI ZE TS HE 5P RE5 R IR . 25
F 6 BRZH A BTG 3l R, P28 i i R A, REARLZ K
SRR TRIER B ) th BRAT B3R 4%, 2B AR, L3k
PSR B s R S G SRR i, H
4% 20 HE G000 ¥ B AR, AH A FH P % iR 4 5 Bk A%
KRG EAEHEAGIFE (P <0.05), A
X HE A 1) 1 22 3 2 = T2 IR BRAE (P < 0.05) , H
22 3 AN () 2 B2 ) BRI T S5 S Y A b, BH
PR HRZ | e300 2 2 R i 700 S 20 A 2k 2 PR AR (P
<0.05)(#£1),
2.2 FHYMEAKRRENIERAZIE

A K BRAE AT AR 09X L AT R .
25 X B g AU 4] KRR AY ALT ,AST  ALP 3
WEBTE (P <0.05), A/G HWAH W &K (P <
0.05) . SRR A b, oM 441 KB ALT
AST ALP 4 i Z &K (P <0.05) ,A/G FL{H i & 1
(P <0.05), 5BHMEXT AL i, ki RS A 1K
FIERZH Y ALT AST 5B (P <0.05) ,A/G HE

RFEFAR(P <0.05) , MBk A&7 7R i 4L
FIEEALS FYEX IR SR R R F (R 2),
2.3 23t & E K RATREF N By R IR 45 SR

JH R B A IS 45 R s« T 0 BRZE 40
SERFEATE W, R DL 15 728 1 | b K | 98 AE | 40 i AR
PEVRSEAE ] I g BEZH 2R 2 A 4 A R X IR 24
HFERAEHES I ZE AL, IF/N i 25 R, 12 B [ 7 2
HOY SRS W B NN AP S W NP W E R L E RN N
LR X 2 LA, Wb AZ R A v A e R e
DYSEIRS NNk SN e Y TR RS N T
R I M (32 3) o M B 2R W IR
Xof BRZH R DL S b A 28 20 KM A 26 52 i /K e 38 1.
(Eb IR EEER HE S A5l Gt L E2 i oy W N E R L R L
SIS, IR R I T A4 Y T sk MR R Ry X
WA NG A R IR K b, SRR A A, MR
AR g ) e 2 AR L SR 0 fi ZH 2L Y
TR JEE AT e Ak ss (181 1)

K1 BAREMEREG5 HE 290 0% M 2 LA R

Tab.1 Comparison of scores of neuro-reflexes, the staging of hepatic encephalopathy and blood ammonia in each group

/8w GIEIEE G HE 285 1% ( mmol/L)
Group/Indexes Scores of neuro-reflexes Staging of HE Blood ammonia( mmol/L)
25 AT IR Control group 11 0 42.71 +9. 87
RIS REZH Model group 2-8 3.0x0.00 190. 45 +35. 76
FAPEXTREZH Positive control group 8-11 2.13+0.64" 58.38+16.75"
= Low dose group 4-10 2.75 £0. 46 157. 80 £27. 14%A
H13) 4 Medium dose group 6-11 2.63 +0.74 120. 44 £29. 65% * 4
F A4 High dose group 9-11 2.00+0.53" 62.97 +13.21°*
TE: 52 AXHRALLES: ©P<0.05, SHEAISHRALLE: * P <0.05, SR 4P <0.05,

Note. Compared with the control group:®P <0. 05. Compared with the model group: * P <0. 05. Compared with the positive control group: P <0. 05.

K2 AAREME LSRR

Tab.2 Analysis of serum biochemical indexes in each group

EIRIVE A 7 R BR T = KA R AT G TP B PR il HEH/(BEH -
Group/Indexes ALT(U/L) AST(U/L) ALP HEH)A/G
25 I RS .
= AR 55.88 £8.63 " 2 165.25 +25. 64 2 457.50 +70.95* 2.12+0.19*
Control group
RIS B 20 . . N N
B 467.5 £171.28 %4 1158. 25 +256. 867 2 781.25 +88.20% 4 1.30 £0.33%4
Model group
FH X HE Y - -
I’ FEATRE 175.5 +54.45™ * 406.38 +178.72% * 533.88 +160. 48 1.94 £0.26*
Positive control group
TR . . . .
i 277.13 £65.20% * 4 638.88 +87.91% 4 648.13 £82.63% * 1.54 £0.33%4
Low dose group
. 237.25 +53. 82" 524. 63 +280. 18" 564.38 +128. 25 1.79 +0. 64
Medium dose group
RS _ _
ki 135.13 £29.75* 249. 63 +147.26 " 523.75 +99. 68 * 2.20 £0.59*

High dose group

T S PRI TP <0.05, SR AL, P <0.05, SHIMEX AL 4P <0.05,
Note. Compared with the control group: * P <0. 05. Compared with the model group: * P <0. 05. Compared with the positive control group: P <0. 05.
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R3 AARRUPIEL AL
Tab.3 The degrees of liver damage in the rats in each group

21 3] Groups N (-) (+) (++) (+++) (++++)
2 T IRZL Control group 8 8 0 0 0
FAE AR 2] Model group 8 0 3 2 1 2
FHAEXT B2 Positive group 8 2 4 1 1 0
& Low dose group 8 1 2 2 2 1
i34 Medium dose group 8 1 3 3 1 0
575 High dose group 8 1 4 2 1 0

TE: IEH () JPAAARM (+) UREEAE(+ +) (RDRIRFERETTE X RIE AR ( + + +) VMEREIRFEC + + + +)

Note. Normal ( - ) ,Hepatocyte edema( + ) ,balloon degeneration ( + + ) ,punctate necrosis acompanied with inflammatory cell infiltration in portal area

( + + +) ,focal necrosis ( + + + + ).

1000 pm

1000 pum,

TE: A XPHEAL; B BEAILL;C BHIEXTHRAL; D BEBOR AR B E: SEOR G il 4l

Fo BRI E
1

|34 (FrR =1 000m)
F KB R BRAA A A 45 5 (HE @)

Note: A: A control mouse;B: A mouse of model group;C: A mouse of positive control group;D: A mouse of low Taohechengqi Decoction group;

E: A mouse of medium Taohe Chengqi Decoction group;F; A mouse of high Taohe Chengqi Decoction group(Bar =1 000 pm)

Fig.1 The results of pathological examination of the brain in different groups( HE staining)
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Metabolic profiling of liver in the rats with chronic heart failure

WU Fei', LI Tong*?®, ZHANG Lei*, DONG Zhi-huan' , MI Rui’
(1. The Third Central Clinical College of Tianjin Medical University, Tianjin 300170, China; 2. Tianjin Third
Central Hospital; 3. Tianjin Institute of Hepatobiliary Diseases, Tianjin Key laboratory of Artificial Cells)

[ Abstract] Objective To establish a rat model of liver metabolism profile in chronic heart failure ( CHF), to
explore the dynamics of liver metabolism in CHF from the point of view of metabolism, and to find the characteristic
metabolites valuable for the molecular mechanism and management of CHF. Methods  Twenty male Wistar rats were
assigned to the CHF group to receive aortic coarctation or to the control group to receive sham surgery, and were bred for 24
weeks following surgery. The metabolic profiling of the rat liver tissues was analyzed on a metabonomics research platform.
Orthogonal partial least squares-discriminant analysis ( OPLS-DA) model and principal component analysis (PCA) model
were established for liver tissues of the CHF rats, and the characteristic metabolites were finally derived by data processing
with SPSS 19. 0 software. Results The PAC and OPLS-DA models were established successfully. Ten characteristic
metabolites with significant differences between the CHF and control groups, including lysophosphatidyl choline,
lysophosphatidyl ethanolamine, oleic acid, glycocholic acid, and dehydroepiandrosterone sulfate, were screened and
identified from the models. Conclusions The metabolic disorders in CHF rats are well fitted to the established metabolic
profile models, and these identified characteristic metabolites may provide reference for the pathophysiological molecular
mechanism and management, etc. , of chronic heart failure.

[ Key words] Chronic heart failure; Chromatography, high pressure liquid; Mass spectrometry; Metabolomics; Rat
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RErBt, MREZRHILARBIIKA, 25 1758 75
itk e AL HE M S5 A e O ) i ] DL B
A3 SR 453 0 AT RE Ak, B 2z, I 25 in o
ERETEAR, 4 838 Mot o iU R ny i,
PRI 7 0 7 3 v RS T R SR AR A A 8 %2
B, AR 5 — A S R W IROIR S R R
PN B A OL B EOR | 7T 48 7R A A
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H)2009 - 0001] .
1.2 FHik
12,1 el B KR LB R 550 0 ) 5
w2 (CHF 41) XFHRZH (SHAM 4)
1.2.2 BERUHIA . 3% G 240 (0. 05 g/kg) I
AT T SRR, TR X345 Je  TH B, I IE
TR NE I PRAL WS R Bk, 28 3 -0 2248 ilf 47
I Y003 I, IR T B Dk 4 7 T Sk 1 B AR
% (21G,d =0.6 mm) I, J5 30 B Sk FE A0 A 46 %5 5L
RELAF, B ERHE R, 118 HERIFES 20 7§
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Tab.1 Cardiac echocardiography of the rats

it H

CHF #1

SHAM 4

Indexes CHF group Sham group P

LD ESMAE (% ) EF 43.2£3.0 61.2+2.5 0.018

A BRI AE R (% ) FS 22.2 +1.8 33.9+1.8 0.013

FE R IR/ (mm) TVS;s, mm 1.4 £0.1 2.1+0.8 0.020
L0 R R IR/ (mm) LVPW;s, mm 1.5+0.1 1.98 +0.2 0.013
F P HiH/ (mm/s) Mean Vel, mm/s 388.1+29.7 675.7 +98.3 0.010
FEHIKEE2/ (mmHg) Mean Grad, mmHg 0.6+0.1 1.9£0.5 0.012
FEHPKIEHIE/ (mm/s) Peak Vel, mm/s 695. 1 £45.9 1218.3 +18 0. 008
F B ki 2%/ (mmHg) Peak Grad mmHg 2.0+0.3 6.06 1.7 0.010

2.2 REZHRE

[FAEECT W8S CHF 217 U 20 23 %) 35 #8L7™ H
R B 500 AR AR ) g2 (1%) B () 22 DR AH G, e T Rk
B2\ 18711 7 T NV 11 =3 ol D
BREE b , A0 MAZ Hh IR TR G A 4 AR BN T g
BT AN R T 5 s B ek AR i 5, # Tk R 4
PR I B G, P 200 At 0 R T AR B, I H D Hp e
VKA R 22 D0 Ry AT 3 A HICAE R T 285 1E 8 19 200 i
Al JFAHMAS B 30 [ 40 A% e 28 A% el As
FEAFAE NI RR B B B M A2, WAt B0 B A8 %) I s £k
fIESe, JC B S 1 45 4 Al 2018 A BN TS i, (]
1)
2.3 HEMESBEFREMRESH

DATE B L 32 IR A R AREE , 456 8 v S0
PR TS5 B35 % FH R G0 6 A5 BAR A 19 55
T (B 2) o 8t B e AR i o B e
ARSI A3 BT EEAY UPLC-MS 2R SE i TAERaE 1, %
15 AR BRI T 05 B (PCA) J& |, 153 2]
— AN 2 DS PCA R R G AERE A3 HT it

FE AR, A R A A AME . EARYE
AHESCHRAE HH B A 56 UPLC-MS S & 5142 7 il i 4%
BREPREARDTSE 15 BT W 2840 TFE S B i 72
AT T 06 A A TE 85. 6% %I 94. 8% Z 1],
I, AT LA LR FEAS S A 45 R T 5
2.4 RIFREITHEFHIX S5 EE

Simea ZM AT K BN e 45 il UV A% X FF- 2
H AR, AT B A R E5 R, Simea F1F
AT PCA 20 #7 e 3RA5 104~ 2 55, R2X = 42. 1%,
Q2 =22.4% , 4 R2X {H KT 40% vl LIIA %A
AURTEE | PR HiT PCA AR AT T s PR 4 22 (6] 7Y
PRI 225 (B 3A) [ A4y e 1 A8 i e /> — 3 4] 5]
53 M1 (OPLS-DA) BEAY 537, A AT — A T 3= A
7, EANERE Ay, R2X =68.5% ,R2Y =99.3% ,
Q2 =96.1% ) , B L AT DL BL A A8 B AR 4 i 406 2
FITUMGE ), B FE A B8 A4 219 OPLS-DA £
RIFE SR —T0 3 Wy 5 55 — 138 F iy B ET
K (K 3B) , A0 A I60IE 20 A5 A 24 e g IF B 59 U3 A
AN 3 2H SRS A58 0 T A B2 58 100%

Fig.1 Pathological changes of the liver tissues. A: Liver of the sham group; B: Liver of the CHF group.
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Fig.2 Total ion chromatogram of serum metabolic profile
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Fig.3 Metabolic profile of the liver samples
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Tab.2 Identification of the characteristic metabolites

No 14 B4 1sf i) J o b A 5 5 RS e 25 % DL VS X IRZH
min m/z Tonization methods Results of metabolite identification CHF vs. SHAM

1 8.7 504.3 M + Na LysoPE(18:0/0:0) DOWN **

2 7.0 500. 2 M + Na LysoPE(0:0/18:2(9Z,127)) DOWN **

3 7.0 502.3 M+H LysoPE(0:0/20:4(5%,8Z,11Z,14Z)) DOWN **

4 7.1 520.3 M+H LysoPC(18:2(9Z,127)) DOWN * *

5 5.6 504.2 M + Na LysoPC(15:0) up

6 5.4 410.2 M + NH4 LPA(16:0/0:0) up**

7 6.2 300. 2 M + NH4 R DOWN **

8 5.6 466.3 M+H RN up

9 0.7 230.0 M+H A UpP™

10 4.6 386.2 M + NH4 i R I T DOWN **

LysoPC: ¥ I BEAEMEAHGR (LPC) ; LysoPE . % L BEHEME LML (LPE) ; P <0.05, ™ P <0.01

3 it

PO LA 08 O BF 78 AR AL 2 e AR B T2
(N FH A 0 1 3 oy i AR BT 5% 22 v i v |
M3 SRS, 5 FHLUREAE L e 50

O 7 i AR e, R P K S A ARG AR U I
SR T R B A ORI 2 RIS B 0 )
TR s B I A R R R T
WO AR R BN, 2 W E A 0 5 AR A AR R
L, T RE A AT M0 3 23 i 29 FLsg w45 0 3 R A
MSYFRCR B TG o B5OAR SR, FH AR G 2 2 5
8 TR0 7 3 R RS AL IE 4 2L AR AR A
P g P vl R BRI AR 4 B, T 07 2
WERRIEAR S , X RRAE AR 40 W e B0 32 22 5 4
RRACIH A0 B A I 45 56

ARBIFFTAE A W 3 R I B AR IR 2 WA 5 I
BEREMEAR G (18.2(9Z, 127) ) XF BAZH L 45 5 B b [
R B TV U i TR ELGRE ( 15.0) 55 ) B4 00+ 30
T IR ) i R 5 A B Y K
AR G, T MRS IBEAR B (LPC ) A 1M 6 A
CWERE (LPE) 181 W NE B A2 7K i w5 I 15 Ll e
PRI < WE R B L, F 5% 2 BH 78 T 20 20 b i Mg 40 i
(75 Ak 5 I 2 2246 5 et 2 v JEF 400 B 40 i P 4%
ol 2 S B ) T e AR O b A1 i 2 JIEL Y R
REEHEY R 2 —, IS5 40 M R & 5
WIS 516 50 WF 530 3¢ B 25 %5 1 % s 25
JFREAME IR RG2S PR R B K%, LPC
2 5500 A PN B AR 403475 A B 9 0 I, FE 44 P K o
(1) LPC 235160 WLAN M Y B A5 5 25, 51 & O
K, LPE SRS R il 5 515 5, Nl
maC LA W26 T RS A 9T b 20 2 e s 1f
BEZSAR 5 5 0 50 B RS TF, O HE i =k D,

JUEAVRRE 1 3 P 433 0, JHF &40 L 1 308 DK T AR B, i
1O e R 2 NI 0K 6% A E R O A 1

AN ARWFSE om0 RS T P U iR,
i R ot S 2 M T A %o T %oF HR 2 2 W 3 e e ta e,
SRR , 22 F B PR AR T X B4 S Ik 3, et
A T B WU B R BRUTEJIE TP oBE R 26 TR, 2R
[ B 2R AL, TR (oleic acid, OLA) —Fh&r
A XU BN ANl B NE TR . T AR R WE ST 4R
G ) WA B — RS 2R B AE T ) S 3 1Y
R AT S ZAPL, Perdomo ZFHF5E W
TR AT PRy O 0 A R B BRI B N B T RE B
B, BEARARE 58 S W A5 5 4 ORI s 20 4 B 0 T, A B
TRl 0 ok ok B B A 3 AR BB A Re e D 7R
TRE TP bR AU R PT L B 2 BOME B fE
A% %% 5 RS 2 1 (LDL) il =5 %5 B2 g 26 11 (HDL) (1)
I o ARWFSE R & B B AR, X R A 5 LA
Jige 5 2R AU T B A SCA R i — 2D BF S, X T
O R RGN R AR R TR A B T GE
ol REE A

JIii S F HEER ( dehydroepiandrosterone, DHEA) /&
EEA LI e B i vy 1) 28 [ I 3R, ZEAR N LA R
LA (DHEAS) BB A7 1E, DHEAS £ £ T
JE 7 ULPA 55 2H 20T B A MR R | B Jo I8 R B 5 )
SEHAMIR | 20 MO 20 B IR FE 8% 5, & 45 8
PUAE BTN RERIVE T . 7ESh W) 9250 UE 52 DHEAS fig
FEARRINL R TG %ﬂ@iﬂﬁ‘:ﬂ . Kathleen Brennan % A HF
FEA W] DHEAS 5 JB & AR U6 20 HOMA-IR G A
K, 3278 DHEAS A3 TS BR & 3ROt HAT R
a5 KO PURE R AR Y. AN TR
DHEA (85 mg/d) n] A4 55 ik /D> 1f 2% g o1k S84k 9,
RIS B2 R AR A SR o AR5 T 4T 21
H R 5 SRR 5 Y R i A, X 5 DR
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M DHEAS T8 2 A0 — 2y, $ 7 7.0 2 R 3E
TR B AR T B T SR JF AT g 52
PARHIL R 388 38 52 me S J0E A B B AR, X 5.0
WEE G LT 58 DHEA JRY7, a5 H1EH
SAHRE R HLBR ] 4 DAy i — 2D RIS 7 1)

HZ&HHFR (glycocholic acid, GCA) J& i R 5
ARG R 45 G R R2 , 2 IRV 1Y 3=
BN Z—, TEIER AT LT AME IS GCA
JEAERF R A RS E KK, 25 I & A 5 722 6 Il YA
GCA AR R B3 . BRAE YA oE 3R W1 >
I3 v R B v R B ) IR 1R T B 4R s O IR
2013 4F, Moezi S5:4238 32 W IR T 2 5 200 L5 )
RESE A I ERRN R, RSN g b SEARMEI TR
AT B Ao LA L 365 A A0, BB o JUL 8 L 20 e
DIREA SO WLAn I T 4l K SF-BF 93 4 B 4
fiti 2= S R (taurodeoxycholic acid, TDCA) | 4 fifi IH
Fi2 ( taurocholate, TC) . H & JH & ( glycocholic acid,
GCA) ¥ya] 5 me . JILAH B B Wc 4 . H 2 IR R 7E 300
pmol/ L & B S {65 25 T2 BUARR 9K 114) 505 102 1 23 XSUAH e 7%
FFIVZH L PR 605 A 2k, DT i 728 485 5 5 3l 7 2, o L
AR S R AR . ASBIRSE h R B ) 3
IS A AL b H IR 2 Rk 3, 3 5
S5 AR OG0 3 2 2 B 5 M o o 2 P 52 BT
P SRR 2 7 40 U -HR 1 ) R & A= F i DA
BN TE H 2 MR =3 & 7626 I R T 5
AT RES SO LA ML Zh R , 700 3 19 A ik Jg
A X I 2 7 Wy A7 M D AT LA Ay o0 ) 5
il R SR AHE RS B

g5 F IR k0 R BRI A 8 4 e ) F 53 0
XTAFEACE A iR AR BEAT 04T, R o0 3 i 1Y
SRR AR B 3 F AL DA B B e 12 9T A B AR 1Y
5y

S 3k
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(WE] BHH  FSEBIEA B IR 78 5T 40 ( MSCs ) B A8 7E K BUG Bl F 3 v i AR A, sk
A BN 35 3T s 3 I L ) 78 B T 0 AR AT R 4 P, WAEE CM-Dil 2&6kRICE I L] FE B T A0 iRy 221 . 80 2 SD Xk
SRBHAIL A0 Ry TE 3 %o BE A | i i FERE VR B0 2, 5 R 4H , MSCs B2 M B & 4 A4 4% 15 H o X R4 SR ] A PR R
IKHEN , BT A1R ] TNB (S L BEAR RS ) ERA 76 TNBS BEBL)S 1 h, 48 2 BE e 4 B # Ik A 2Bk 0. 45 g/kg
MSCs BAEA TR A 1 x 10"/L B 7o 5 A, Bt A A R ik AR 2B 0 . 45 ¢/kg + MFIML[E]
FETAIMIER 1 x 10'°/L, 43 ELISA A0 & 20 K Bl i o i BRI R 45 & 25 11 (IFABP) AN R -6(IL-6) i
ALY ALRR (SOD) M & A A FFEE | h.3 h SRS /K2R ;3833 RT-PCR  Western blot MEE K A EE
JE b Kz 40 caspase-3 \NF-kB Bel-2 1EA 2 kI & MSCs #4485 1 mRNA FIE R AHN ., &R #id7O0n
BRI B BN RE M (G MSCs HAEAA1 T Kl Ak B 2 20 N R BR Bz 4 B ], e B MSCs W] fE S5 T 1 fofe i 7 94 0 i
i E i, SR EILIE S SOD IFABP IL-6 (14 &4k Lh i, B4l Mg b IFABP 1L-6 1) £ 2 4t R4
M, WA BEE AL, MSCs A KA 45 22 e, S8 250/ B A5 i vsi /D o Ry BH G, B 405 4 il 37 P SOD 1
T RO IR 25D | T A S B AL, MSCs BoAT AT Sk & 4 5 22 b, 0 S8 250 vy R A Al R s o B ( P <
0.05) , FIETE 1 h A3 h, HGL G LS KGRI 5 TXF A S Bn A L, ’é‘rﬂﬁﬁ*ﬁﬂﬁéﬂ MSCs F A 41 K 5k
B LUE R FRAE I B B IS, A LRI S B B, A S BE 4 MSCs BB £ R EHE I #B X ( P>
0.05) . SXFIRLH L, B IAEEIE I B2 400 caspase-3 NF-kB 9 mRNA FI 12658 B 14, Bel-2 #Y mRNA #
EEFRIRAE T P<0.05), A ZBEH A MSCs B4 KB G205 2 L4, caspase-3 \NF-kB /) mRNA F1ZE
FIRUIN T, Bel-2 19 mRNA AR HRBUI W I (P <0.05) , A 2 BEME2H B MSCs A 2H 22 ] TCHett24 25 57 (P
>0.05) (B SBEAUIE, ZRHB(P<0.05), &it AEBRY K& MSCs B Hi)E , B Bd5 T K RUg S i
TSGR HT AR o caspase-3 NF-kB &35 FI{E#E Bel-2 TR TR N 0 T S o P 44
[ X8EIR) 7l o) 7055 T AN ; 25 SR s RO A KRR A i 455
(FESES] R33  [X#ARIRE] A [XEHS]1671-7856(2016) 10-0025-07
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Effects of glutamine in combination with umbilical cord blood mesenchymal
stem cell transplantation on intestinal ischemia reperfusion injury in rats
WANG Bing-jie' , HU Yan-wei*, ZHAO Ye-fang *, ZHANG Shi-dong *

(1. Department of Anorectal Surgery, 2,4. Department of General Surgery, 3. Department of Obstetrics

and Gynecology, Hebei Medical University Xingtai City People’ s Hospital, Xingtai Hebei 054001, China)

[ Abstract]  Objective  To investigate the effect of glutamine in combination with umbilical cord blood
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mesenchymal stem cells (MSCs) transplantation on intestinal ischemia-reperfusion injury in rats. Methods  Umbilical
cord blood mesenchymal stem cells were isolated, and were labeled with CM-Dil fluorescent dye. Eighty Sprague-Dawley
rats were randomly divided into normal control group, ischemia reperfusion injury group, glutamine group, MSCs
transplantation group and combined group with 15 rats in each group. The control group received saline enema. The injury
group was treated with TNBS (ethanol dilution) enema. The glutamine group at 1 h after TNBS received intravenous
injection of 0. 45 g/kg glutamine. The rats of MSCs transplantation group had tail vein injection of 1 x 10'°/L umbilical
cord blood mesenchymal stem cell suspension, and the combined group received intravenous injection of glutamine 0. 45 g/
kg and 1 x 10" /L umbilical cord blood mesenchymal stem cell suspension. ELISA was used to detect the midgut fatty acid
binding protein (iFABP) , interleukin 6 (IL-6), and superoxide dismutase (SOD) content in the rat serum. The water
content of intestinal tissue was detected at 1 h and 3 h after reperfusion in each group. The expressions of NF-kB, Bcl-2
and caspase-3 mRNA and proteins in the rat intestinal epithelial cells after treated with glutamine in combination with MSCs
were detected by RT-PCR and Western blot assays. Results The fluorescent tracer method revealed that the transplanted
MSCs cells were distributed in the intestinal mucosal lymphoid tissues and glandular epithelial cells, indicating that MSCs
might be involved in the repair process of intestinal ischemia-reperfusion injury. The content of serum IFABP and IL-6 in
the injured group was significantly higher than that in the control group, while significantly reduced in the glutamine group,
MSCs transplantation group and combined group, with the most obvious in the combined group. The content of SOD in the
injury group was significantly lower than that in the control group, and significantly increased than that in the glutamine
group, MSCs transplantation group, with the most striking in the combined group (P <0. 05 for all). The water content of
intestinal tissue in the injury group at 1 and 3 hours after reperfusion was significantly higher than that in the control group,
significantly lower in the glutamine group, MSCs transplantation group and the combined group, with the most decreased in
the combination group, and there was no significant difference between the glutamine group and MSCs transplantation group
(P>0.05). Compared with the control group, the caspase-3 and NF-kB mRNA and protein expressions in the intestinal
mucosal epithelial cells of the injury group were significantly increased, and the expressions of Bcl-2 mRNA and protein
were significantly reduced (P <0.05), the expressions of caspase-3 and NF-kB mRNA and protein were significantly
reduced in the glutamine group, MSCs transplantation group and combined group. The expressions of Bcl-2 mRNA and
protein were significantly increased (P <0.05) , while no significant difference was shown between the glutamine group and
MSCs transplantation group (P >0.05), but there was a significant difference between these two groups and the combined
group (P <0.05). Conclusions After treated with glutamine and MSCs transplantation, the degree of intestinal ischemia
reperfusion injury is obviously reduced in rats. It may be mediated through inhibiting the expression of caspase-3 and NF-
kB and promoting the expression of Bel-2.

[ Key words)

Umbilical cord blood mesenchymal stem cells; Glutamine; Transplantation; Rat; Intestinal ischemia

reperfusion injury; Rat
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e 1 P E 7 5493 (ischemia-reperfusion injury,
TR ) 2 25 i [R5 A ) o 0 e I P 5 | 2 JA 44 g
IR, 2R 52 R 7 T 200 0 2] 223 4 3 0 9 403
HH I RERR S, (O E B A Mg IR
R RS E TR PR L o vk b 5 ) g B A
AR M 2 B Bl K Bk R S U R OR S | I A
ve NI G B Ak M R A AR R T
®OHWEMRZED . I IR SHAMRE KN IR B4R
[, HANUA S8 A A A 0 S 20 D 2 | R
DRI R 1 AR S A e o, e 46T B0 1) 2 P
1L B 20 0 5 B Dy BE 52 BB IAS , i 5 | 3 4 T A%
B4 BV SR N A A B BRSO

A2 ( glutamine,, Gln) X iz 1 B 4 ffd 1 &

VEFIR R AR B2 T, 2 U A A B 1 R e vh B 2
Wy S e T BRI Y 1R 45 45 B i A, e 470 S AR B
BT ALAR B R BEEESFFE R, Gln
REBSURAE IR B0, i B PEAE T

IR #5105 H A B B VI A6 97 T-B, [ PRt o
PE e T AR HIRYT . T 4l A B i A
GRS RN SIS REN 2 e RN SR S
Frores Ll R i 3% A OF HAS BB B,
VAN, € W) iE A% DL A2 F P AR I BE 7 24 T B
H AN KK @B MEd 32, T LA PR 352 it A — 5 14 1Rl
iR 1| 1 B0 5 1 ( human umbilical cord
blood mesenchymal stem cells, HUMSCs) M5 Ifi. 77 43
B AR T AL A A SN AR 1G5 A BE ) B
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5, TCIS AR N IR RSN e 5 a4k 2
HATZER07 o IR 45140555 2 FPBm 76 N IR YT
IR BRAR A ' HUMSCs #0028 S5 e A, —
MG DL AN 235 | e fo g o oy sl % =R B A P o fe
g, PRS2 B 1 PR T A 3 B 7 bk, SR R BRI
HWObr 4 i, A B A5 0 H Gln A1 HUMSCs , W4
HXF IR BO5200H

1 MEITE

1.1 &

ASLETF 2013 423 H ~2015 4F 10 A e dLEE
FFIR 2 3 W 52 56 v 0 58 8, S5 56 3h ) 8 3 AT IR
S [SYXK(#£)2011 —0005) . 80 H SD KK, 1Ak
220 ~250 g, HiTdL ERFR 2= Sh i SL g o FR L,
LRSI A =V RIS . [ SCXK (3)2011 - 0004 ] .
SEG XTSI AL B AT A S Y EK . CM-Dil
(£ E Invitrogen 2~ W) ; A R BERE K3 K, 46 B 99%
(3E1H Sigma 2vH]) s 202N BCA 75 5E Sk
(AR RAEYFARIF) ; PVDF B ( Millipore A F) ) 5
anti-NF-kB antibody ( Santa Cruz /3 H] ) ; anti-B-actin
(HRIN M S8 28 F] ) s IFABP R I 7 & ( oL
T AEA YA PR T 3 RNA PG TRIzol (3
Invitrogen 23 7] ) ; ¥ % 5 X 7] & ( TaKaRa A A) ) 5
Soniprepl 50 T 75 i & A A (TR T R R A PR
N 5 PRI f g ) & (B TR IE A AR A R

A,
1.2 FHix
1.2. 1 PRANE FRIFHEF7 I L8] 50 5T 40 K A A7

B IBA S TG A 37°C KW TR R T
SR TR WL 7K T 5205 4% o OB 4 i ACA B
FEEMELE T 1 500 t/min B0 S min, ¥ FIE
W, FEFN T ARG 5 R L B AR S0k 0. 05
) CO, HiFRMi NG SR, B3 d FREHW 1 IK,7 ~
10 dfEAR 1 IR, ARZEWLEE e M BE A ML Rl 5 56 22 )5
X AT I FEAT AL A, 4556 2 AR 40 73 Sl 2
FE] 2 A~ 6 FLAR b, I8 20 i 2 R O 2 1 x 10°
FL, Y KRG Ik 80% I, 1) o s n g Sl {3
B ZE WA T LS AR AR K L

1.2.2 R R S04 . S sy 80 H,
AR 75 2 st R i 5 2 K
75 HSD R ERBEBL3 Ay TE 8 X5 BRA Bk 1P 3 4
e, 43 s BE N, MSCs BAH 2H M BK & H B 4% 15
Ho ok BRETR F A= BEER /K RE N 50 4R ] TNB (S

R RE ) WE M, AE TNBS )5 1h, A &L T
FE#HIKI AL Z R 0. 45 o/kg MSCs MBI T B
ERKA A 1 x 10" /L J I [ 72 5 T 40 i B, Bk A
H TS NS Z BN 0 . 45 g/kg + B 1ML a] 58 T
AR 1 x10"°/L,

1.2.3 i I ] 58 58 1 40 MR 5% . R CM-Dil 5
HUMSCs 254 ks Hobsic , i Hore o s - g it
ABAE R LT M UE T IR S . 45 B CM-
Dil 5 DMSO #4718 G I 78 43V il I i 5, B
Je R 2 WL R TR Ep 45, U DPBS
W1 mL Y 2 we/mL B T AR, () b B 45 4
) HUMSCs Hsin PBS R4 7% 3 04 ) 3% e HL il 1
1 mg/mL, 3 M i HL 50 wL %500 %) T4 4 Ep 4
Hh ) R SN A 1) B AR TG ) T ARV, RO B
FEAATIRE 5 min, BRI 4°C 240 FHVE 1S
min, 525 1 PBS #F47 gk . KO B L A
BSPATEC 2 h R G &5 FE WK, H
S X N2 T B UTE AT R AT, bl e b Lk
FrEemh B35 3% 0 9 Drb B /0 5 00 48 i A 7 40 i TE
A g oAk, 6 h R E T OOt B T
XF CM-Dil ARic ) HUMSCs BYBE TS, W45 kA7
AR, 4 JE S K K BUAL B, [A] sk Bl 20 2057 B LA
OCT I, Pk VI R, B2 WA BE T W ER it 5%
AT CM-Dil S ARTE DL,

1.2.4 ELISA ¥4 IFABP IL-6 .SOD & & ¥
KRR AR FE , M BUA A 29 1 000 mg, H5 17 R IE L
KNS5y 8, F A= R K FL gk A7 wh sk, BE S L
75 - 80°C &M FHFATIRAE . 7E 4°C 40 N4 300 mg
(I RA LA 2R A B K HEAT gk, Bl FS FH g 40
T K 3T 5 9 £ T 2H 2 He g A B ER K A R )
WA E , VAL Soniprepl 50 # 7  & A SIS ECH
PRI 14 wm, B ] 30 s, (H4HME TR, K ZH 25
W) 10% HCE AR IR & AL, R S8, 1T
B0 W FVEWBUE IR B . SR ELISA J7 i
M IFABP IL-6 .SOD 5,

1.2.5 HATHEHEDT 1 L3 h EHNHmAaSEK
B G K AL SE IS HEA T B -5 O R SR ] R LA
LI 3 em BB N LS T 3R 0 &
B35, FHAE SR R AT R 2 s P K 404 BT
T K A3 W BV, Wi B FL AR F 40 BT R
V- BRI E (W) B TR 80°C (Y 1H IR T R4
AT HE T, X AT R B R AN AR
b, R TR E SR T E (D), RIEAKX[ (W -
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D)/W] x 100% i+ &K%,

1.2.6 i# L RT-PCRt il caspase-3 \NF-kB  Bcl-2
mRNA [FZ35 X E RNA AT EBUTRH 5%, B-actin
S :5° -GGGAAATCGTGCGTGACAT-3 " | T 1%
51 ¥. 5’ -TCAGGAGGAGCAATGATCT TG-3 ’;
Casepase-3 | % 5] #: 5’ -AGATACCGGTGGAGG
CTGACT-3", P55  -TCTTTCGTGAGCATGG
ACACA-3"; NF-kB 19 EJiE5 4.5 -GCATTCTGAC
CTTGCCTATC-3" , FiF 51 #: 5’ -ATCCTTCCCAAA
CTCCACC-3’ 5 Bel2 LW 51 ¥ 5 -CGCTGGGAG
AACAGGGTA-3', T ii# 51 ¥: 5 -GGGCTGGGAGG
AGAAGAT-3', JIA SYBR Green RCR Master Mix 10
pl, BUESI90. 4 wL, FUHES14 0. 4 wL,cDNA 1L,
DEPC H,0 8.2 uL ¥ FRY TR G, b5 4T
B0 AT PCR RN, BB SR AT i 2 o0 B, AR 45
b2 V=R Y@ il S O IV K € L T 6
4k

1.2.7 Western blot ¥i | caspase-3 . NF-kB ., Bel-2
A RER B R BURR I I, 0 3 B 5 48 51X
WAEN AL 10 mm, % H PG S 1 2 IR
A TP, B X 8 R S TR EE A TR
VEE TR , A THE R B FE T HEA T MUK B B R
E L 50 pg SEEMAT 10% 578 I e e v e v
MUK o HREFAERSE ] 1 =Xl Bl B A T M
37CIRE 2 h, MA—$LJE %, I H BERE S A
HRP frid i) 4, EE AT LR IR T M v AL 2
M afgir e, BE U FRELE3 &k, H
Quantity One ZbIRGEHATEE RAGALTE

1.2.8  Geit ik SCyn i R ] SPSS 17. 0 # 47
IR, T ARG L v £ FTon, RN E 2
(ANOVA) #EAT AR 2H 2Z [A] 22 S 1Y LL 8, P < 0. 05
ERAGITHERE L,

2 FR

2.1 MSCs AN 2R

WIEZ b 5 5 I %o 200 i R 25 dE A7 UL 4% & B
A= B BEAT 8 B 45 R U BE 1Y
2t Ko 2% 3 22 3 5 mT U 380 R 40 400 i L s BE L (EE S
K () TA) , 4 d J5 PR B AT LA 7N 1 40
MISEVETE 1,7 d J5 P OWLEE AT LA Y& BH I 36 K, 9F:
HEJ5 mEHES 10 ~ 12 d J5 4R & F R i, n]
VIHEITAEAR A AE AR o B B i 3 i, BB A8
Wt T —2, 5 3 AT A M AR 1 A TE M,
LA LG I IR Y o 3 ) BBl AT L8 AN A5 1Y) 58
A, SR A RS 2, A M HE B 5 25 6L, B e AS B
(E1B), 25 6 fAnT, 40 L2 He g Jo W A8
A AB AR AR A8 K T A8 T 34— ) 52 5 1] P HE
G R —E(El 1C)

2.2 CM-Dil $ri2#) HUMSCs S22

HUMSCs BE# T IR 4 05 h A #E 4 HT A A 4
EHBER AR TR Lh, R 17 % K ik
B, AT T 4 M e (30 CM-Dil X HEfT e,
T M e (2,35 CM-Dil 5 HUMSCs [R5 E 6h 5 F)
FHZEE W B AT W & L, 48 CM-Dil bric )5 i1y
HUMSCs 4iHa 34 % H 2286 (K 2A) , K CM-Dil
Fric iy HUMSCs 4l 2 EF KA A IR KEUS,
FHZE b AU 78 R BRI il FBE A e 28 A % b Bz 240
PR R rhoa] DAL 31 K 4 ) HUMSCs 43, Ho )
X 2R (K 2B)  #n H AT RES 51 IR i1y
BE N,

2.3 ELISA %#&il IFABP.IL-6 .SOD & &

Xt 4540 IFABP (1L-6 LA K SOD & &= k17 kb
BRI 05 4 M3 T IFABP DL R 1L-6 Y & 48
Xof HEZH Y 5k 164 M T A 20k e 2 MSCs % A 41 LA
SR A 20 W 1t U B A ek /b | LI A 2 ek 2D

Pl LA B YRR 7T LS5 A M LM B s Pl 1B 55 3 X MISCs 45 141 1C: % 6 R MSCs 4
1 MSCs 4IHERYIE S ( % 100)
Fig. 1A. After the first change of medium, some cells were adherent to the glass surface.

Fig. 1B: The 3rd generation of MSCs cells; Figure 1C: The 6th generation of MSCs cells

Fig.1 Morphological observation of the MSCs
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1 FAUNHALUPIKE ERFCR IFABP IL-6 SOD b ( x +5)
Tab.1 The changes of supernatant IFABP, IL-6, and SOD in the intestinal tissue of various groups

2051 NI RE Wi R 45 & /26 (IL6) A AL B AL T (SOD )
Groups (IFABP) (ng/L) (ng/L) (ng/L)
XF B2 Control 1223.04 +76.54* 1380. 48 +131.32* 134.09 +27.05"
WA Injury 1302. 23 +136.13" 1535. 68 +104. 56" 116. 88 +25.93"
B AWML Glutamine 1033. 04 +126. 24¢ 976. 57 = 114. 60¢ 234.66 +24.12°
MSCs £ MSCs 1016. 17 £105. 134 957. 83 +105.06¢ 249. 58 +23.20¢
B4 4 Combination 636.78 +35.40 305. 98 +29.69 420.53 £23.20

. P <0.05, Note. 4P <0.05.

5%2 %’éﬂ%éﬂr/\/ﬁ\7k;gttﬁ( X £s )

Tab.2 Comparison of the water content in the intestinal tissue of the groups

IR FHKE (%)

2H R

:H%J Water content in the intestinal tissue

Groups

1h 3h
XFBR4 Control 41.52 +2.18* 45.41 +£2.24*
W4 Injury 84. 46 +2. 66" 89.26 £2.08"
BABIEA Glutamone 64.94 £2.11° 62.53 +2.80°
MSCs £ MSCs 64.68 £2. 201 62.42 £2.67¢
B4 4 Combination 43.42 +2.56 45.13 +2.23

P <0.05, Note. P <0.05,

TR E(P<0.05); X]L%'QEEF‘ SOD & w47 I MSCs DA S B A5 415 Z AH LA, caspase-3 | NF-kB H]
BRI, %QE&XTE@E%E&Q'\ MHAL =208 BN, Bel-2 Bl B, & 20 18] 22 A e 122 &
H W, B AR R R & (P <0.05),  ( P<0.05), WA 3,

m%% 1, 2.6 Caspase-3 NF-kB Bcl-2 EHHIERIX
2.4 BEFT1Wh3hEBARSKRNKNE XPEE 1 Y 2% 3R 1 B0 AT DN 2 & B, 40 45 2

IR 53473 J5 AN RIS ) 50 X6 45 41 35 7K Rtk AT tl:isa caspase-3 IR BT FEAL I 2 1A, Bel2 (FRA
%J R A oK R A BT E, B EHE TP <0.05) ; M4 & i MSCs LA K Bk

T HAL =, S A M E TR R E (P EHEZ LA, caspase-3 B I, Bel-2 BB I
<0.05) ;M4 Mt 5 MSCs HFATHARTEX (P W, EZRAGIHHEX( P<0.05) (K 4), &4
>0.05), WFE2, [LE NF-kB #E17 HAS, 2 R RS F 8 3, 3 —
2.5 Caspase-3 NF-kB Bcl-2 mRNA K5 i% P& BRI NF-kB 2635 K V34T tl:it“ EXAIRS]

25 PT-PCR XF4$ 20 mRNA #E470 & vl 0, 5 %) casepase-3 —HUNLER  WIF 41 @R fL 1 NF-kB
HRLLAR EE 3G B R R B L A caspase-3 B Feak Bt BRAL 3% 1 V5 i 7% S BE I . MSCs LA K
NF-kB ) mRNA ik & & % L, i Bel2 19 BEAAS5Z M E, BE R L) NF-kB Bl T, 22
mRNA (RN EIE T (P <0.05) s MA AWM., SAZRITFENL( P<0.05)(KS5),

® o

P 2A S kG R 2040 CM-Dil FRICHY MSCs; 18 2B I A 40 CM-Dil #RIC Y MSCs
B2 CM-Dil #RiCHT MSCs( x200)
Fig. 2A: CM-Dil-labeled MSCs in the intestinal lymphoid tissue; Fig. 2B: The epithelial cell CM-Dil-labeled MSCs
Fig.2 The CM-Dil labeled MSCs
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XMEH  HfFE  BEBURE MSCsAL A

Caspase-3

NF-kB

Bel-2

f-actin

3 %4 Caspase-3 NF-kB Bcl-2 mRNA ik
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A8 T P I JIR (VIR ) X SESar P B S5 14 i 5 i %

(EAE) KEKAZ IL-17A & & /5200
FLOROL, Fa, FEE

/

W T, EIEM,BE
(VUG ER AR E B 2 B, )1 350 646000)

[(BE] BH #HiT M i M K (vasoactive intestinal peptide, VIP) Xt 3256 H B 4 9% P ki 6 56 &
(experimental autoimmune encephalomyelitis, EAE) K FUGZLZY IL-17A S 520, Fik 60 R B MEE Wistar K
SRBEL 2 WL IE 0 IRAL EAE X B VIP IR B i 2R VIP mfl BG4, M BERS e 2 FH (MBP) + 584
AT (CFA) 5 S5 EAE BURL, [ IR0 FOR, SR8 — H 205000 VIP IS o 50 BB it 2L K OB I 55 VIP 4
nmol/kg(0. 2 mL) .16 nmoL/kg(0. 8 mL) , IEF X} HRZH I EAE P& EST 0. 8 mL A= FRER/K | %4 10 d, W KA
WL ; ELISA IR AR ZH 2530 TL-17A R TS 284k Sy AL B R TI B s Jo 41 4 B M 4R 1 9044 ( GFAP)
A0 A 2H 28 P 17 B R S A M TR AL L . SR VIP% FRREBITIR 2 I BRI T AR U A S e S 4 L A v U 40
2T BEREATIT 4 (NDS) FEAK, B AR S 3K rh IL-17A & 8 FEAR, WG Ay B F”Hﬁfﬁ%éﬂiﬂﬂﬁﬂ GFAP* 4l g 1y /b, H.4%
FRAEAAE— ARG R . S5 VIP il BRI U TL-17A 55 da 00 ) 2 280 I I 440 3% A, A 4% %
EAE (B A 1ER

(K IA] MBS PERIR SCBrE A B e PR B 42 s TL-17 A GFAP* 2 AU e 40 i
(FESXS] R33 [ XERIRE] A [ XEHS]1671-7856(2016) 10-0032-04
doi; 10.3969. j. issn. 1671 —7856. 2016. 10. 007

Effect of vasoactive intestinal peptide ( VIP) on the content of
IL-17A in the brain tissue of rats with experimental
autoimmune encephalomyelitis ( EAE)

YANG Yuan, YUAN Zheng-zhou, LV Zhi-yu, ZHANG Shu-jiang, LI Xiao-hong, LI Zuo-xiao
( Department of Neurology. Affiliated Hospital of Southwest Medical University , Luzhou Sichuan 646000, China)

[ Abstract] Objective To explore the effect of vasoactive intestinal peptide ( VIP) on the content of IL-17A in the
brain tissue of rat models of experimental autoimmune encephalomyelitis (EAE). Methods  Sixty healthy female Wistar
rats were randomly divided into normal control group, EAE control group, low-dose VIP group and high-dose VIP group.
Ten healthy guinea pigs were used to prepare anti- IL-17A antibody. Myelin basic protein (MBP) + complete adjuvant
(CFA) were used to establish the EAE model. Since the first day of modelling, the low-dose and high-dose VIP groups
received intraperitoneal injection of VIP 4 nmol/kg (0.2 mL) and 16 nmol/kg (0.8 mL), respectively, every other day
for 10 consecutive days. The normal control group and EAE group were injected with 0. 8 mL saline instead of VIP. The

incubation period, progression and the peak of neurological dysfunction scores (NDS) of the rats were recorded. The levels

[{EE® N IIC, &0, Wi+, E-mail ; 1sh880801@ 163. com, HLif : 18715760908 .
[BIWAIEE 152 B 2% M+ S0 E-mail : 12x3235@ sina. cn, FLif : 13882794776,
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of IL-17A in the brain tissue was determined by ELISA assay, and the GFAP " astrocyte activation in brain at morbidity

peak in the rats was examined using anti-GFAP ( glial fibrillary acidic protein) antibodies. Results The incubation period

were extended, the progression period was shortened and the peak neuological dysfunction score (NDS) was decreased in

the VIP-treated groups, in a dose-response relationship. The cytokine levels of IL-17A and the astrocyte activation degree

in brain tissue were reduced in each VIP dose group, in a dose-response relationship. Conclusions VIP exerts therapeutic

effect on experimental autoimmune encephalomyelitis through lowering the IL-17A content and inhibition of astrocyte

activation in the brain tissue.
[ Key words ]

astrocytes; Rats; Guinea pigs

Z R AK (multiple sclerosis, MS)/E A—Fji
FXA 25 2245 ( central nervous system, CNS) B H B4
PRSI , o PR it A BT, 2% o R 3 2o i 58 Thi/
Th2 A Sy V-7, Fe 30 CNS S A fLIR I | 1 BT
JREREHY AR RS B R B X L s
RIS A B e M 3R (EAE) TR Bk
HZZ BHIESE R W] Th7 4608023004 TL-17A BT 7R 1%
P e i R R FEE MR I AT
AR ( vasoactive intestinal peptide, VIP) J&—FfdfEH
BRAEAR B L IRAERR 2R 0T, h 28 A AERR IR AEZH A,
JB T Ik v U - R R, AFSE R VIP Gl
HiFE PRSI SE Ak TR AL ST T S AE A
F-(IL-17A IFN-y \NO %) (5 BB o3 , K e e A
WIER™ . EWNAME VIP 8 FIE R E T &
(RA) BVRITHGE ™' EL i A BIER BT VIP X MS &
9o S b S A A1 1 LAY T ERT AR S 6 ok
B VIP X EAE KRS TL-17A & 5 2R
JEE BT A B A, A R T VIP 655 MS Sk
WK

1 #MEFAEE

1.1 FEXWY . AW RIRF

e R Wistar KR 60 H (200 ¢ ~250 ¢/ H .6
~8 JEIIE) fdEEAKER 10 H.(250 g ~300 )/, ¥
KT PR BER AR SR s Y ol B — A kBl
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AJ ) 5 IL-17A ELISA Syl & (7 MG 44
RHEABRA A ) Pt GFAP ZFEREHIIA (1.160)
( BiEAES YRR IR A R 5 SP Sy 28 Al &
(R EA AR AT

Vasoactive intestinal peptide; Experimental autoimmune encephalomyelitis; IL-17A; GFAP”

1.2 XEHE
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PeIESIA g AR 0°C AR 3ER K IR B 5 BT A
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2 FHHERE

THEFERIZER DL« + s Fom; 24T R TORYEL
LR 407 22 55 PR 3 0 2240 B, Oy 2 A 3
K Kruskal-Wallis K55 ; P P LR LSD A 40 5 4% 6
[B] A .5 2 R Pearson HLZEAH KM, SPSS 17.0
WM 5E BT, P <0. 05 AT SEH22 18 X

3 R

3.1 BAEXBRHERER

IEH X B2 K B R &% , EAE X REZH  VIP 445
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EE IR 5 BTG g i b, A7 T R €A T RE L E
Jo B K PR B 55 A& LR AET, {HYS EAE Xf
MR e, VIP I g 391 o 41 R BROE R I 28 e, 3%
IRy 9 v AR 0T () B K | S R T () 406 L R
U NDS AR, W1,
3.2 BAKRBMALSIL-17 WEETL

[7) 1E. % % PR ZH L8 EAE X REZH VIP & F) 41
KEURAHLA S IL-17A & RTHE ;5 EAE Wi
ZHHHE, VIP 2550 i 2 R BRI A 2 A 30 b TL-17A &
BG5S VIP AR AL S, VIP &7 AL
HASP A IL-17A & R FEAL, BEAZE IL-17A
£ EAE &fid f o e #EVE R ; FIR VIP 0] DLREAIR
EAE KM IL-17A &8 HE—EFlE
MR, WE2,
3.3 SAXRRAATHERRKRAMFLER

IEH X FRZH R U ZH 2R UL GFAP * 4l i 3215
EAE X HEZH KB 2N G 1L 1) GFAP ™ 41 i 2 7%
15047 5 VIP 4571 i 20 KRR 21 20 GFAP ™ 4 fifg 1]
WD, FEAE A A, W3R 1,

R 1 EAE XFHAL VIP 250 4R SR T OR300 2t e 0] R veg e 301 ot 22 D RE RS20 (NDS) B HEHR (& = 5)

Tab.1 Comparison of the incubation period, progression period and peak neurological dysfunction scores in the

EAE control group and each dose VIP treatment group

25 R (d) HEREWI(d) NDS( min)
Groups incubation period Progression period NDS scores
EAE X820 Contol 10.34 +2.13 7.85 £1.65 4.16 £0.77
VIP fIX 4 Low dose VIP 14.17 £1.67* 6.20£1.97% 3.75 +0.98%
VIP =741 High dose VIP 20.73 +1.98*® 3.99 +1.57*° 2.59+0.58*®
F 37.48 28.54 18.95
p <0.01 <0.05 <0.01

TE: 5 EAE X IRALIEE, * P <0.01,7 P <0.05.% P>0.05; 5 VIP IHI R4 ILEE, ® P <0.01,°P <0.05.
Note. *P <0.01, *P <0.05 and * P>0. 05, Compared with the control group. ®P <0.01, ©P <0.05, Compared with the low-dose VIP group.

K2 FHHKRBNHLSSE P IL1TA SE(x +5)
Tab.2 Content of IL-17A in the brain
tissue of each group rats

215 Groups Y n IL-17A (pg/mL)
fipopitt:
AR 15 22.84 +3.51
Normal control
EAE X HEZH .
EAE control 15 78.26 +5. 87
VIP iG] 4
i 15 . g5*®
Low-dose VIP 57.49 £4.85
VIP &5 4l
1 *® A
High-dose VIP 3 30.01 £5.59
F 101. 99
P <0.01
TE: SIER IR ILEE, * P <0.01; 5 EAE X 41 LL4E, ® P <0.01;

5 VIP G AL AL, 4 P <0. 01,

Note. * P <0.01, compared with the normal control group. ®P <0. 01,
compared with the EAE control group. 4P <0.01, compared with the
low-dose VIP group.

R3 EAE XL VIP #4502 R U ZH 21 6
214k GFAP " 4l A9~ F-2 TOD fE( x107*) (x 5 )
Tab.3 The average 10D of GFAP ™ cells in the brain tissue of
EAE control group and each dose VIP group by
immunohistochemistry ( x 10 ~%)

205 S GFAP * 4134 10D( x 10 2
B n ( )
Groups Mean 10D of GFAP* cells
EAE X} 840
15 15.78 £1.92
EAE control =1.9
VIP {55 i 2 .
15 401,79
Low-dose VIP 12.40 £1.79
VIP &5 2
15 3 +1. * A
High-dose VIP 8.32+1.82
F 48.09
p <0.01

TE: 5 EAE X IRALLES, * P <0.01," P <0.05; 5 VIP ki) 41
i, 4P <0.01,

Note. *P <0.01, *P <0.05, compared with the EAE control group.
AP <0.01, compared with the low-dose VIP group.
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1 B RBMNGE S INHL GFAP* 4Rk, Sepe b et , (F5 =100 pm) ,

Fig.1 Expression of GFAP " cells in the rat lateral ventricle of all group rats. Immunohistochemical staining.
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(1. EHESERIRZESLISYI, LR 100069 ; 2. B HFERIK S HA BT E , JLaT 100069)

[WE] BH BT A T ns 28 T8 B & ' v i V8 B 7 R EEEL(HQS) B 24427 Az X L3
FIEEALE . Tk OB R AR HQS KFHEZH (8 o (kg-d) ] /INFIERAH[4 o/ (kg-d) | MHAFATRAL[ 8 mg/
(kg-d) ] RIEHH, 8 LI Solt-Farber 57 52 il JC BN R A8 AR D SR A 804k 24 5 A 0 Tk 4 40
o y- A RS K TS P B 2R IR S 96 G BY T e RN IE 20 40 AFP A 23k SR Quantitative Telomerase
Detection Kit( QTD Kit) I 5 fHF I 2H 28 r s i 4375 14 5 B2 2H 40k 27 B A I AFE 2 2R b NF-kB P65 25 11 3R 35
Western blot [ 7 ¥5E IkB-o FEMK B RIS, &R HQS Al A= Ssiay 7 5 PR y-GT B AR AR |
AFP A9 BH 1 20 i B3 AR R 20 BH S k> (P < 0. 05 ) 5 IR R /R 1697 41K SR IE 5 NF-kB P65 116 FH 4 4 fifd 50 5 455 Y
AR R8> (P <0.05) 51697 )5 IkB-o ZE M 09 2 & i SRRV ZH A LU A Ao, 22 7oA W3 (P <
0.05), Z5it  HQS FIMHAT A S AR RENSIN Hil JH-5 108 28 4L 21 s har B M 10 2Rk, G P o o 30 46 9 24 5 3k R
NF-xB (i3 3635, 300 TkB-o A3, 2 I A AR atAor A 76 1

[RER] A RS kil ; R TR AE 3 NF-KB P65 ;1kB-ou; KR

[FESHES) R33 [ XEFAEE] A [XEHS]1671-7856(2016) 10-0036-07
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Regulatory effect of a Chinese medicine prescription Hu Qi Shan
on the telomerase activity in hepatic precancerous lesions in rats

MENG Xia', LIU Shu-hong’, LI Xia®, FENG Ping’, LU Jing' ,WANG Xue-jiang®
(1. Department of Experimental Animals, 2. Department of Pathophysiology, Capital Medical University, Beijing 100069 )

[ Abstract] Objective To explore the possible mechanism of action of telomerase in hepatic precancerous lesions,
and the regulatory effect of a Chinese medicine prescription HU Qi Shan (HQS) and its principal drug mistletoe alkali on
the telomerase activity in rat liver tissues. Methods  Rat model of hepatic precancerous lesions was established by Solt-
Farber two-step protocol. The model rats were randomly divided into 5 groups, including the model group, high-dose HQS
[8 ¢/(kg-d) ] group, low-dose HQS [4 ¢/(kg-d)] group, and mistletoe alkali[ 8 mg/(kg+d) ] group. y-Glutamy-
transpeptidase (y-GT) was analyzed by immunohistochemistry. AFP was detected by immunofluorescence technique. The
telomerase activity was detected using a quantitative telomerase detection kit. The expression of NF-kB P65 was detected by
immunohistochemistry. The cytoplasmic protein IkB-a was detected by western blotting. Results  After treated with HQS
and mistletoe alkali, the areas of y-GT-positive foci and number of AFP-positive cells in the liver tissus were significantly

decreased than those of the model group (P <0. 05 for both) , the telomerase activity was decreased, the number of NF-kB

[EETE ] EK A ARG BB H (81272757 ) ; ALt & & 5525 S5 H B L5805 ZOMPLL & 3205 H ( IDHT20150502) ,
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P65-positive cells was also decreased (P < 0.05), whereas the intracytoplasmic expression of IkB-a proteins was

significantly increased ( P < 0.05). Conclusions

HQS and mistletoe alkali can suppress the telomerase activity. lis

possible mechanism may be through inhibition of the over-expressed apoptosis-related genes such as NF-kB P65 and

increase the expression of IkB-a decreasing the telomerase activity.
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1A IEH 2 1B A2 (DEN +2-AAF + PH) ; 1C: HQS KAIIAYT [8 g/ (kg-d) ];
1D:HQS /NAHESTE [4 o/ (kg-d) 15 1EAMAFE SR [8 mg/ (kg-d) ]. HE B{f x200,
B 1 MO R 2 2 AR BT DEN 75 509 R RUHFAECAE . #5R =20 pm
Note. IA: Normal control; IB: Model group ( DEN +2-AAF + PH) (1B) ; IC: High-dose HQS-treatment (8 g/kg-bw) group;
ID : Low-dose HQS (4 g/kg b. w. ) treatment group; IE; HQS and mistletoe alkali treatment group.
i HE Staning.
TR T ; 3 e v AR IR A ’

Il [4 ¢/ (kg-d) 15 2E M54 S84 [8 mg/(kg-d)]. x100
B2 i O R 251 A A S DEN 755 9 K BURFIE v-GT i35k
Note. 2A: Normal control; 2B: Model group (DEN + 2-AAF + PH) ; 2C: High-dose HQS (8 g/kg. bw. ) group; 2D: Low-dose (4 g/kg b. w.)
HQS treatment group; 2E: HQS and mistletoe alkali treatment group. group. The red stained areas are the y-GT-positive foci. For details see text.
Fig.2 ~v-GT expression in the rat liver tissues treated with HQS and mistletoe alkali
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3A:IEH ;3B AL (DEN +2-AAF + PH) ;3C.HQS KFIEIAITH[8 o/ (kg-d) 153D HQS /NAIAYTAI[4 ¢/ (kg+d) 15

3E M A A B[ 8 me/ (kg-d) ]. QAP TR AFP PR A LRI, B E M F AR QA Y i G, x200
B3 M HU R 25 A S DEN 755 i K BRUFIE A AFP (9338

Note. 3A: Normal control; 3B; Model group ( DEN +2-AAF +PH) ; 3C: High-dose HQS (8 g/kg b. w. ) group; 3D; Low-dose HQS

(4 g/kg b. wireatment group; 3E: Mistletoe alkali treatment group.
Fig.3 The expression of AFP in the DEN-induced rat liver tissues treated with
HQS and mistletoe alkali. Green fluorescence indicates positive

intracytoplasmic expression of AFP with blue-stained nuclei.

R R

A activity of telomerase (ug/L)
A
L

(]
T

A B C

A IER AL B BIRIZL(DEN +2-AAF + PH) ; C:HQS /INAlAYT AL [4 ¢/ (kg-d) J5D:HQS KA HIAITALL8 o/ (kg-d) ] B HiH2F
A SBR[ 8 me/ (kged) ], GORAIME s dREE IR, T ARSI L2 A G4 (P <0.05),

B4 DEN 550K U IEZH b b s P Y 23k
Note. A: Normal control; B; Model group (DEN + 2-AAF + PH) ; C: Low-dose HQS(4 g/kg b. w. ) treatment group;
D. High-dose HQS (8 g/kg b. w. ) group; E: HQS and Mistletoe alkali treatment group. Results are expressed as
means =s. * P <0.05, compared with the model group.

Fig.4 Effcct of HQS and mistletoe alkali on the expression of telomerase in DEN-induced rat liver tissues
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SAIER A ;5B A4 ( DEN +2-AAF + PH) ;5C. HQS KFIHIAITH [8 o/ (kg-d) ]}
5D:HQS /NRIEAYT L[4 g/ (kged) ]55E 2748 SK4L [8 mg/(kg+d) ].
5 M EEHOR IR 2 a2 8% DEN 95 5 1 K BRUIFIEH NF-B P65 19383k, %200, (F7/ =20pwm)
Note. 5A; Normal control; 5B; Model group (DEN +2-AAF + PH) ; 5C; High-dose HQS (8 g/kg b. w. )

treatment group; 5D: Low-dose HQS (4 g/kg. bw) treatment group; S5E . Mistletoe alkali treatment group.
Fig.5 Expression of NF-kB P65 in the DEN-induced rat liver treated with HQS and mistletoe alkali

A B C D E

A IEH 4 ;B A (DEN +2-AAF + PH) ;C HQS K IAIFH[8
&/ (kg-d) ]; D HQS /NRHAITFA[ 4 o/ (kg-d) ] 5 E A7 BV L
[8 mg/(kg-d) ].

6 it ECHIC R HOR 2 Ay A BN DEN

PR BUIFEL ZUK S R A IkB-o (R 5K

Note. A: Normal control; B: Model group ( DEN +2-AAF +PH) ; C:
High-dose HQS (8g/kg. bw) treatment group; D Low-dose HQS (4 g/
kg. bw) treatment group; E: Mistletoe alkali treatment group.
Fig.6 HQS and mistletoe alkali enhanced the expression of

IkB-a in the liver tissue with DEN-induced alterations.
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Je— PR AL R LR, AE LA E B Y RNA A
W, AT B BT 1) 3 s 5 970 7 0 ) 2 € AR A i, 4
FEubr AN J, o 40 i i AR Ak, AR AT TG FR 14 5 1Y) Be
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FRicH'™ . HQS KT 25H 25 A ik Ak % W1 5 K %
P38 T 25 A S O v s e 190 905 17 5 5 AU 4 1L
WA BEMEZES (P <0.005) , YL HQS KA 2%
A 5 i) g T ) 35 P, T A0 o S 7 AR Y
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[BE] BH  RITEHRBCA AR 785 M (human amniotic mesenchymal cells, HAMCs ) F& A1 XF 2= B 5
BB FIZE R BFFE , ik BEFRMEE A2 Wistar KRR 45 K, 52 S BEHLA 50 A IR TF AR L AR K 5L 4
(EP + NFEREI e AR AE ) , 45 15 K, ST ARGHIRE G, 5 7 RIFATE + BT S HAMCs )
(BFARABRSN) EST 12 F, FRER T 24 h AFERKBEHRERA, WIFIH T BRI, 5 FNE 1 K4
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AREMT , AV LT AR B % A E 85 & R IL, 2R BA RIT#E L ( P<0. 05), SR, 50
I E e S E S EN TS, ZREARIFE L ( P<0. 05), ELISA ¥ WK, il 25-HVD, CTX- I,
BAP TRAPSb (3ik , ST ARA L BRI i 2 A%, SR LA, S0 B 2 T, (P <0. 05), Bk
SR B T AR L A PR A i PR ) AR SR A I AR A 2 AT T (P < 0. 05) , SIEB0 20 A 4 BR 28 for 1
AR L AR A B R (P <0. 05), RT-PCR &l {78 TGF-B1 /) m-RNA Ay#ik, SMFRA BRI
Lhd, SO B BRI (P <0. 05), Z5i8 S A SR B 70 )50 40 it ( HAMCs ) B8 At EL AT S5 g %o 2 9 B2 B o
BRAA R RSN , T Bl 25 B SR R R B E 1R
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Synergistic effect of acupuncture and human amniotic
mesenchymal stem cell transplantation on the treatment of
osteoporosis in ovariectomized rats
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(1. Department of Physiology, Hebei University School of Medicine, Baoding 071000, China;
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[ Abstract] Objective To investigate the effect of acupuncture combined with human amniotic mesenchymal stem
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cells (HAMCs) transplantation on the osteoporosis in ovariectomized rats. Methods  Forty-five healthy female non-
pregnant Wistar rats were randomly divided into sham operated group, model group and experimental group ( acupuncture
+ HAMC transplantation ) , 15 rats in each group. At 7 days after the surgical wound healing, the rats received
acupuncture every day and intravenous injection of HAMCs suspension ( except the sham operated group) once a week for
consecutive 12 weeks. The body weight was measured every week. 24 hours after the last intervention, the rats were killed
and specimens were collected. Specimens of the mid-, proximal- and distal femur were taken to measure the bone mineral
density using a dual energy X-ray absorptiometer. At 12 weeks after the intervention, changes of the expression of serum
25-hydroxy-vitamin D (25-HVD), C-terminal peptide of type I collagen ( CTX-1), bone specific alkaline phosphatase
(BAP) and human tartrate-resistant acid phosphatase 5b (TRACP 5b) were determined by ELISA, the biomechanical
properties of the removed femur was measured, and the expression of transforming growth factor-B ( TGF-B) in the
vertebrae was assessed by RT-PCR assay. Results Body weight of rats in the sham operation group was increased
gradually in accordance with the natural growth of animals, that of the model group was significantly higher than that of the
sham operated group since two months after modeling, and the body weight of the experimental group was similar to that of
the sham operated group. The bone mineral density and calcium content of the model group were significantly decreased
compared with that of the sham operated group (P <0.05), and the bone mineral density and bone calcium content of the
experimental group were significantly higher than that of the model group (P < 0.05). The ELISA showed that the
expressions of serum 25-HVD, CTX I, BAP, and TRAPSb in the model group were significantly lower than that of the sham
operated group, and those of the experimental group were significantly higher than that of the model group (P <0.05).
Measurement of biomechanical properties showed that the limit load, limit stress and elastic modulus of the femur of the
sham operated group were significantly higher than that of the model group (P <0.05), and the limit load and elastic
modulus of the experimental group were significantly higher than that of the sham operated group (P <0.05). T-PCR
showed that the expression of TGF-B1 m-RNA in the experimental group was significantly up-regulated than that of the sham
operated and model groups (P <0.05). Conclusions Acupuncture combined with human amniotic mesenchymal stem cell
(HAMCs) transplantation has a synergistic effect on the treatment of osteoporosis, and can improve the conditions in
ovariectomized rats.
[ Key words ] Human amniotic mesenchymal stem cells, HAMCs; HAMCs transplantation; Acupuncture;

ovariectomized rats; Osteoporosis
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Tab.1 Values of BMD of different parts of the rat femur measured ex vivo

415 e b L3 T i
Groups Left femur midpoint Distal end Proximal end
BF AR Sham 124.33 +12.02 80.74 £10. 42 149.31 +11.42
T2 Model 128.38 +12.31* 85.41 +£10.72* 150. 42 +14. 57
S92 Experimental 134.42 +13.12" 87.79 +11.31" 157.38 +15.03"

4P <0.05;°P <0.05,
Note. *P <0.05;"P <0.05.
T2 AFRIRA AN FE T A0 MRS AR R BB R 4 5 i A
Tab.2 Effect of acupuncture combined with human amniotic mesenchymal stem cell

transplantation on the rat femoral calcium content

20 51 PR H) HHSE R (mg/g) LSD “FH2 (1)) Pl
Groups Number of animals Calcium content (mg/g) LSD Mean difference
B F-ARL Sham 15 157.36 +13. 45
ML Model 15 206. 22 +25. 42 -11.258 <0.05
S ZH Experimental 15 241.15 £27. 17 15.672 <0.05
F®3 KKK 25- HVD .CTX- I.BAP TRAPSh [ 15520
Tab.3 Expression of serum 25-HVD, CTX-I, BAP, and TRAPSD of rats in each group
2033 Groups 25- HVD CTX- 1 BAP TRAP5b
8 F- AR Sham 22.82 4. 17 23.34 £0.28 0.50 £0. 26 50.74 +23. 12
FETIZ Model 18.16 +2. 42° 11.21 +0. 14 0.15+0.17* 38.23 +11. 34"
SLEGZH Experimental 27.41 +5.05" 22.86 +0. 14° 0.59 +0.28" 59. 69 +23. 25

%P <0.05;" P <0.05, Note. :*P <0.05;" P <0.05.

R4 FHRIBCE AR TE T A0 MRS ARG 25 B SR BB A A R (x £ s )
Tab.4 Effect of acupuncture combined with human amniotic mesenchymal stem cell
transplantation on femur biomechanics in the ovariectomized rats

231 e PR ( N) BRI 3 (M Pa) MRS (M Pa)
Groups Limit load (N) Limit stress ( MPa) Elastic modulus ( MPa)
F AL Sham 142. 61 £14.23 0.985 +0. 130 6122.01 +205. 43
Y2 Model 121. 06 +20. 14* 0.759 +0.216° 5174.34 +597.21°
SLI62H Experimental 153.42 £13. 54" 1. 040 +0. 304" 6752. 50 +165. 03"

H:4P <0.05;"P <0.05, Note. *P <0.05;"P <0.05.
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Fig.3 Expression of TGF-B1 gene in each group
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Population genetic quality analysis of 3 subbreeds of
China Agricultural University miniature pigs in Beijing

WEI Jie, Gong Wei, Wang Hong, LI Xiao-bo, FU Rui, Wang Ji,
XING Jin, FENG Yu-fang, WANG Shu-jing, GAO Zheng-qin, YUE Bing-fei
(National Institute for Food and Drug Control, Beijing 100050, China)

[ Abstract] Objective To analyze and evaluate the population genetic quality of 3 subbreeds of China Agricultural
University miniature pigs in Beijing. Method  According to the local standard DB11/T828.3 — 2011, 25 pairs of
microsatellite primers were used in 3 subbreeds of China Agricultural University miniature pigs, and software Popgen32 was
used to process the data. Results 24 microsatellite loci shared 130,122 and 138 alleles in the China Agricultural
University miniature pigs I, II, III, respectively. The average heterozygosity was 0.6759, 0.5967 and 0.6779,
respectively, while the average polymorphism information content (PIC) was 0. 6344, 0.5540 and 0. 6403, respectively.
The genetic distance between China Agricultural University miniature pig II and III was 0. 4251, while the genetic distance
between China Agricultural University miniature pig I and II was 0.2084. Conclusions In the 3 subbreeds, China
Agricultural University miniature pigs I and III have genetic stability and genetic diversity, and both of which satisfy with
the genetic characteristics of closed colony laboratory animal.

[ Key words] China Agricultural University miniature pig; Microsatellite; Subbreed; Population genetics
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INBUSEAE R 2 AR B P R AR ML A
T 55 A R AR R | 3 AR € iR A ) B 2 A
FEd T N R ARG G e s sh it YL B
80 AR, Jb ARy R AF LA BN AN TT AN P IR YL S |
IBIERFEAR, L E R MRS FBRIER
B EAR R T /NG ORI R TR %, S
AR BRE IR E W TRk 1 R 5%
RS R B T AR m 2 K AR
G /INRY K G R AR /N S i v [ S 5 N LB
(Chinese experimental mini-pig, CEMP ) , H. 45 {4 7Y
N FEPR Al g R OR3P SR YRR A T AE O R
B ANBE T B BT Y

SN R ACR )R], Wb SR A B T R
FES ., P ERRNENES L, B4 78
Tt A PR AR R B TR Ak (H X 5 5t A% o
RVE B T 5 1 A DL AR T 2R PR IR A R
R T EARFER A s E BS AR, T T A
DNA Fric BV e A8t A% 22 iF 5% v dsc i R 89 4 1
Fricz—" ) BRI -6 M ER AL B
WK A2 7 91 b 10 R AT 358 A% 1 i BT 265 0 N 22 R
rbreE BB R T A R R
SUi RN ST TR FEIECE S = prel e iR R A
AU 2012 4R 3 A R B R AR F AR AL BT
M7 FRME DB11/T828. 3 —2011 1E 205006, 3 42 H i
X /N R R 1t A O o A ) e kg AR %) b A A
AWFE K HE DB11/T828. 3 —2011 1 25 Xf i T A
19, KA 5T X = AR R /NS I R A T
BRI AT, B BH A /NG =S W R 1) 384 T
2, NI R e R/NRUSE B A 7= B F IR R 24 i 4K
b [R) ) 2 5 MR DB11/T828.3 — 2011 75 52 FnAs:
s

1 ##F7E

1.1 HXK

$i¢H8 DB11/T828.3 — 2011 MR, 4» M H |
2.2 FAANTAMBUE P BH 4 AL TR e
B2/ N REAS SRR A T 32 HL DNA #E1758
LR S AT . SRAFE AT B4 5 F B S5 (5 B
#x1,
1.2 #E7K DNA g% & 2

FHRAC RS -5 407 il 488 725 DA ofi 9 i B3R PR 4
DNA, WZE H,0 ¥, 1% SR A 5E s v vk 56 2, IF
FHEAMMEOEEE TN E DNA 468 K & i - 20°C %

fEE
1.3 3™

AHIFSE T 25 6 51 4 ¥4 BR AL 5 T by B o
Xof St AR S 6 /N TR A R, I FR A o B Rl
HEYHEARFRAFE I, P51 DB11/T828.3 -
2011 Bffs% B,
1.4 FERRFIFME

Taq fif, DNA marker ¥4 B 49 TRH AR
AR5 A FRAF] ; ANTP BEAEHE A Takara 28 6] 7= i 5
ARG R

Mettler GB303 Hi K-V, Bio-Rad MyCycler
PCR 1%, Bio-Rad Model 3000Xi %I i 3Kk X, GelLogic
212PRO 545 AT WOGHERE S ke ¥
1.5 PCR ¥ HEREF

%18 DB11/T828.3 - 2011 H1 /Y PCR 2 W14 %
HEATSRE R A AR 5 | W)W B IR B
iR VAR R SRR ZR 20 pL, Hr 10
x PCR buffer 2 pL, E R3[4 (10 pmol/pL) 0.8
pL, dNTP (100 wmol/L) 1.2 pL,0.2 pL Taq [iff
(2.5U/pL) , #EEZH DNA 0.7 pL(50 ng ~100 ng) ,
47K (ddH,0) #hF5 AR, 868 T # B 1 UL DB11/
T828.3 —2011 {5 B,

PCR W FRSF :95C AR, 4 min;94°C A8,
30 s;3E KR EE (Tm 208 DB11/T828. 3 - 2011 [ff 5%
# B),30 s;72°C ZEH,30 5535 PMEFR;72°C kL 4E
17 min; §HE =) 4°CRAT
1.6 BIXERRIER

2. 5% (SR WEBE B FL UK, FLUFR 110 v, FR Al
B EH, LUK [E] 35 min, /7%4431%(2 }Lg/mL)y%
o S AT DL e D SR AR IR, JeA 1 AR R
S ) K (e U TR SR W v VESE Tl
R TR A

PR E R L L R AE YR TR
AT STR 3 B34 IR H 245 R0 sk 4l 5
534G, IS i Be K/MRIKIE Sk AA L AB
BB .BC.CC:---- ainFHRaTFHELE K2,
R BR/MESE Rl 2,
1.7 SitEFRE

GEAT A0 25 S5 L R B 20 A, A1 Popgen32 %K
B AR RIAMARATE 25 35 TR 5 b 1Y JE RUAR S
WA RGN HE B (Ne) N2 G B B G E
LA (H) s M A Littleprogram 0. 6 71845 45
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Fig.1 Example picture for homozygote ( S0091)
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Fig.2 Example picture for heterozygote (S0091)
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Tab.1 Information table of the miniature pigs
AL AP ATIE S EA WEHIE B (k)
Company Production license Strains Color Number
& SCXK( #)2013 - 0005 KK FHR 15
z SCXK( 5%)2012 - 0005 RK1E 15
Z SCXK(3%)2012 - 0005 TR H 15
F2  WMERFAMERR BOC R H2 (SW2494) 1.8 BTN
Tab.2 Example table for microsatellite P _
scanning results (SW2494) ﬁﬁi /ﬁ% = ﬂ:,ﬁ\ 72 DB11/T828.3 -2011
S Y4 NNz A M7
T — BB R R L 452 £ 45 b s P ik
Scanning results Record results ,u\j‘ﬁ‘/f;ﬂ: '[,:F’ff\ 13J %’[ ElZ i’;j %L;‘ %E Tj_—_‘ 0.5~0.7
100 BB H#,Iiﬂﬁzé%k::EzfiXhﬁw%%é?ﬂ?ééﬁ37iﬁi$§ﬂﬁﬁﬁji
100 106 Be 25 SR AR R A% 110 38 PR R S 00 FH /N B AR
98 100 AB S N . PIENES R 5 N
AR IR 2P AR SR AE , AR A 155
98 106 AC N N S N
o8 M SRS | 0 AR 1 B PRI 46 i B PR B0 4 e

AR 1% PS5 /DN RO R AN 54
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X TR I B9 3 A A8 S, SR 52 AR M g AL B
B R AT T S PN AR S IR E R

2 FR

2.1 RA=NTRNEEREEIEEZREIT N

Mg, A 24 DM T EFRCM S E T R K
K RFAR T R/NEREA AT R R e 1
SWi312 (5 AE = A BERFEAR ¥ 47 A6 ™ F 1 AR 4F
SR WO S IR

RRT R KK N RALK T RN AR
SRR A E 43 3R 0. 6759 0. 5967 0. 6779, F- 1%
M5 B A (PIC) 43514 0. 6344 0. 5540 ,0. 6403 ,
BEARRITIE S 5K 48. 48 29.76 19. 85, P {EH 4351 K
0.0022.0. 1927 0. 7054, = Z 4 K/NEE -1

FATEYTE0.5 ~0.7 Z A (HR K | R/ANEEREIA
WG B 5 2 & B & R TR A St 2%
SE(P<0.05) , ANREHE J A4 1Y B P HE /DN BLRE B
A LA AN R T 8 SRS REAR, 25 R/
W SEOE IR 3 ~ %S5,
2.2 RANEVEBENBEGESSBEEAHEUNRE
LR TFR AR FZAARK MR =AFEARS 51
R T 130 4~ 122 ASF 138 MR R, B =4
M FR AR K/ NBURE REARAE S — 28 1 43 B, P L 8¢
BERK T REGRA T RGBREIE N 0.4251, 4K
KT RZAALK N R EAGEEE A 0.3351, &K I
AR RIBAEREE N 0. 2084, #EH IR
BSGL I B BN OB R SR K 6,

R3 AR R/NERHAR SRR

Tab.3 Genetic parameters of the China Agricultural University miniature pig |

(i AR 5k AR WL 2 LIRS RRFS L%ﬁ EZ0YE S

Loone A fLHE A I wE " fRE&E Degree

na na Obs_Het Exp_Het Ave_Het PIC of PIC
SW974 7. 0000 2.9221 0. 4667 0. 6805 0. 6578 0.6233 =
S0091 6. 0000 3.5433 0. 8000 0. 7425 0.7178 0.6773 [
SW0240 5.0000 2.3560 0. 6000 0. 5954 0. 5756 0. 5280 =
SW1066 6. 0000 4. 8387 0.9333 0. 8207 0.7933 0.7620 =
SW1089 6. 0000 3.8136 0. 6667 0.7632 0.7378 0. 7060 =]
S0005 3..0000 1.5901 0. 4667 0.3839 0.3711 0. 3226 s
SW1057 4. 0000 3.5433 1. 0000 0.7425 0.7178 0. 6691 =
SW632 8. 0000 5.7692 0.9333 0. 8552 0. 8267 0. 8064 [
OPN 4. 0000 2.6012 0.3333 0. 6368 0. 6156 0.5384 =
SW29 7. 0000 3.2609 1. 0000 0.7172 0. 6933 0.6518 =
SWoll 5.0000 3.4351 0. 8000 0.7333 0. 7089 0. 6649 [
SW511 7. 0000 4.0909 0. 0667 0.2184 0. 7556 0.7239 =
SWrl158 5.0000 4.2453 0.1333 0.2092 0. 7644 0. 7245 =
SW951 6. 0000 4.6392 0. 0667 0. 1885 0. 7844 0.7533 [
SW271 6. 0000 3.8462 0. 1333 0. 2345 0. 7400 0.7033 =
S0386 5.0000 3.9130 0. 2000 0. 2299 0. 7444 0.7034 =
S0068 4. 0000 1. 9824 0.3333 0. 4874 0. 4956 0.4416 o
SWr1008 6. 0000 4.7368 0. 4000 0. 1839 0. 7889 0. 7564 =i
S0007 7. 0000 4. 1667 0. 3333 0.2138 0. 7600 0.7237 =
SW857 8. 0000 5.0000 0. 0000 0.1724 0. 8000 0.7736 [
SW81 4. 0000 2. 8662 0.7333 0. 3264 0.6511 0.5973 =i
SWrl120 3.0000 2.7607 0.5333 0. 3402 0. 6378 0. 5650 =
50062 4. 0000 1. 4196 0. 8000 0. 6943 0. 2956 0.2816 h
S0218 4. 0000 2.4324 0.7333 0. 3908 0. 5889 0.5283 5]
Mean 5.4167 3.4905 0. 6889 0. 6992 0.6759 " 0. 6344 /
St. Dev 1. 4720 1. 1158 0. 2568 0. 1380 0.1334 0.1374 /

“P<0.05
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R4 KRN R/PEVERHARE SRR

Tab.4 Genetic parameters of the China Agricultural University miniature pig 11

sk S éji & XF‘L‘IJU'J‘Z%: # té%l“ EFi’J%l“ L%?‘.‘S 235

LO(:;]; fr LR G G S {5 B & Degree

na na Obs_Het Exp_Het Ave_Het PIC of PIC
SW974 3.0000 1.2262 0. 1333 0. 1908 0. 1844 0. 1754 i
S0091 6. 0000 5.1724 0. 8000 0. 8345 0. 8067 0.7787 5]
SW0240 4. 0000 2.0179 0. 2667 0.5218 0. 5044 0. 4581 rh
SW1066 3..0000 2.0179 0. 6667 0.5218 0. 5044 0. 4065 rf
SW1089 4. 0000 1.5254 0.3333 0. 3563 0. 3444 0.3244 2l
S0005 2. 0000 1. 1421 0. 0000 0. 1287 0. 1244 0.1168 ik
SW1057 4. 0000 2.4324 0. 3333 0. 6092 0. 5889 0. 5026 =
SW632 4. 0000 1.7647 0. 4667 0. 4483 0. 4333 0. 4019 Gk
OPN 7.0000 3. 6000 0. 6000 0.7471 0.7222 0. 6841 =
SW29 6. 0000 3. 0405 0. 5333 0. 6943 0.6711 0. 6288 5]
SWIll 5. 0000 2.7607 0. 6667 0. 6598 0.6378 0. 5908 5]
SW511 6. 0000 3.1915 0. 6667 0.7103 0. 6867 0. 6413 5]
SWrl158 7.0000 4.6392 0.5333 0. 8115 0. 7844 0.7514 =
SW9s1 4. 0000 3.3835 0.7333 0. 7287 0. 7044 0. 6492 =
SW271 4. 0000 2.5714 0. 8000 0. 6322 0.6111 0. 5490 =1
S0386 6. 0000 4.7872 0. 2667 0. 8184 0.7911 0.7624 5]
S0068 6. 0000 2.9221 0.7333 0. 6805 0. 6578 0. 6227 =
SWr1008 11. 0000 5. 8442 0. 5333 0. 8575 0. 8289 0. 8127 =
S0007 4. 0000 2.4590 0. 8000 0.6138 0.5933 0.5213 5]
SW857 5.0000 3.1915 0. 6000 0.7103 0. 6867 0. 6520 =]
SW81 7.0000 2.9221 0. 6000 0. 6805 0. 6578 0. 6232 =
SWr1120 4. 0000 2.3684 0. 5333 0.5977 0.5778 0.5108 =
S0062 5. 0000 2.0362 0. 5333 0. 5264 0. 5089 0. 4668 rh
S0218 5.0000 3.4351 0.3333 0.7333 0. 7089 0. 6649 ]
Mean 5. 0833 2.9355 0.5194 0.6172 0. 5967 0. 5540 /
St. Dev 1. 8396 1.2120 0.2153 0. 1869 0. 1806 0. 1777 /

RS ARK M R/DRUERIRIB LS8R
Tab.5 Genetic parameters of the China Agricultural University miniature pig I1I

(s S VRS ﬁﬁigr PUMIE/S LULEPS RRF S *g‘j“}‘ 2B

Lociu; [ivE- 95 G G G FR &= Degree

na na Obs_Het Exp_Het Ave_Het PIC of PIC
SW974 7.0000 2.9221 0. 3195 0. 6805 0. 6578 0. 6233 =
S0091 6. 0000 4.5000 0. 8667 0. 8046 0.7778 0.7433 =
SW0240 5. 0000 2.4862 0. 5333 0.6184 0.5978 0. 5661 5]
SW1066 5. 0000 3.9823 0.9333 0.7747 0. 7489 0.7043 5]
SW1089 6. 0000 2. 4725 0. 6000 0. 6161 0. 5956 0.5625 5]
S0005 5. 0000 2.0642 0. 6667 0. 5333 0.5156 0. 4792 i
SW1057 7.0000 4.1284 0.7333 0. 7839 0.7578 0.7183 =
SW632 5. 0000 3.8462 0. 8667 0. 7655 0. 7400 0.7014 =1
OPN 6. 0000 3.4351 0. 4000 0.7333 0. 7089 0. 6622 [
SW29 8. 0000 4.4118 0. 6667 0. 8000 0.7733 0. 7488 =
SWI11 4. 0000 3.0612 0. 4000 0. 6966 0. 6733 0. 6076 =1
SW511 6. 0000 4. 3269 0. 6667 0. 7954 0. 7689 0.7363 =
SWrl158 4. 0000 3.4351 0. 4667 0.7333 0. 7089 0. 6556 5]
SW95s1 5. 0000 4.2056 0. 8000 0. 7885 0.7622 0.7203 [
SW271 6. 0000 2.1327 0. 6000 0. 5494 0.5311 0. 5089 5]
S0386 6. 0000 4. 5455 0. 4000 0. 8069 0. 7800 0. 7478 =1
S0068 6. 0000 1.9397 0. 4667 0.5011 0. 4844 0. 4591 rh
SWr1008 9. 0000 4.7872 0. 6667 0. 8184 0.7911 0.7674 =
S0007 8. 0000 5.5556 0.7333 0. 8483 0. 8200 0. 7966 5]
SW857 7.0000 3.9474 0. 8000 0.7724 0. 7467 0. 7090 5]
SW81 7.0000 4.4118 0. 5333 0. 8000 0.7733 0. 7427 =
SWrl1120 3. 0000 1.7442 0. 2667 0.4414 0. 4267 0. 3878 rh
S0062 3.0000 2. 1127 0. 2000 0. 5448 0. 5267 0. 4668 1
S0218 4. 0000 2.5140 0. 4667 0. 6230 0. 6022 0.5504 =
Mean 5.7500 3.4570 0. 5861 0.7012 0. 6779 0. 6403 /
St. Dev 1.5393 1.0772 0. 1985 0.1181 0.1141 0.1163 /
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Tab.6 Genetic distance and genetic identity of
3 groups of China Agricultural University miniature pigs

RRIR RKRILR K F
CEMP I CEMP Il CEMP 1I
- 0. 6537 0.7153
KK
(CEMP II) 0.4251 - 0.8119
R FR
(CEMP III) 0.3351 0.2084 -

TE ML LA LN s AR AR R, X R 2 LA T A s A
Note. Data above the diagonal are genetic similarity index, and which

below it are genetic distance.
3 Wtig

3.1 BEEMARENNAS=RFRA/NEEE
kB REIFH

DB11/T828.3 —2011 S P4 — A B AR
D5 = /NIRRT AL T B i s oA, (B L EG 0 B
FEIEANZ W T M T AR E DB31/T240 —
2001 X/ INEUR 545 BT i A 1) AR A 4R S TR U] A
A BRI J5 B, DB11/T828.3 — 2011 H1f¥ 25
AT EARE G T 19 XY@y 18 X b (B
12 S EIRERIC ) 5 R A T I RN /N 1 1
FERES , AR N T bR AER SE RN H

MEERTT L, = A BRI AEAE SWi312 i £ 1Y
JERE S RHE AR 24 APRiC A sl A% 5 Bk
AT EIEM SR, = A5 Z /NS S 1 2
Aﬁ?i’ﬂfo 5~0.7 ZIa) fHARK 1T R/ R

FESHEAGEE R TR ASIT¥25 (P
<0.05) AR K 1 /NS L UCRFERE AR A BRI
AR B PARENDREREAR , AR IT RAKRR 1T
AP R A BB NG R
3.2 =ZREBERK/MNEEBEEESHNE
3.2.1 ZBEESE. ZBEESE(PIC) & &
SEIR R Z A PERHRRR Y L T B 2 A MR BT (PIC
>0.5) ARk B T2 st 5 B P B 2 AR e
£3(0.25 < PIC < 0. 5) REMEHRHLE Ry & B8 A5 15

B AR Z 8B A7 (PIC < 0.25) T H B 516 15
BB,

AW, =5 RAR KNG B 285 B
TEHKF 0.5, SEAREM S E, X SW974 ﬂl
S0005 7EAR K 11 F& i R AR EE Z2 3807 i, $2 it
mjémuia%,/ﬁ%u “Tﬁﬁiﬂjjﬂﬂmfﬁ
P R T FEE AL,

3.2.2 iﬁ%ﬂﬁﬁ%ﬂ@%ﬁ&%ﬁ:m%ﬂﬁ%%mﬁ%

FRRURECE A X EOC R, % IR BB, st A%
LR BN ) Z R8RS ARG KR T &
K R )AL B B K (0. 4251) , Hagt AL A
FEA /N (0.6537) s 4K T RFR K T R Y35
R IR B /N (0.2084 ), st % A1 L & Hiots e K
(0.8119) ; R K T FRFNRAK T F Y358 1% FE 25 3
(0.3351) , Hapt B AH L R 5 fm v (0. 7153) . &

LR 2 BB A 1 35t AL Ak, BRI ZE BE IR SR 25 O R
L KRR FRFARK N FR/DRVE AL /N R &%
KR, RAKTRGRK T RN AEE K

S 3k
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Primary culture of murine spleen-derived mesenchymal
stem cells by explant culture

DING Li', ZHU Heng®, ZHANG Hai-hong’ , YANG Yang' , HAN Dong-mei' ,
WANG Zhi-dong' , ZHENG Xiao-li' , DONG Lei', YAN Hong-min', LIU Jing',
ZHU Ling', XUE Mei', GUO Zi-kuan*, WANG Heng-xiang'
(1. Department of Hematology, Air Force General Hospital of Chinese PLA, Beijing, 100142, China;
2. Institute of Basic Medical Sciences, Academy of Military Medical Sciences, Beijing, 100850
3. Department of General Surgery, Air Force General Hospital of Chinese PLA, Beijing, 100142
4. Institute of Radiation Medicine, Academy of Military Medical Sciences, Beijing, 100850)

[ Abstract] Objective This study aimed to establish a reliable primary culture protocol for preparing murine
spleen-derived mesenchymal stem cells (MSCs) by tissue explant culture. Methods Healthy mouse spleens were crushed
by syringe handle to harvest spleen mesenchymal tissues. Then the tiny pieces of spleen tissue were digested by collagenase
II before seeded into culture flasks. The morphological characteristics of spleen tissue-derived cells were observed under the

inverted microscope. Further, the surface antigen profile of the cells was analyzed by flow cytometry (FACS). The cells

[E&THE]ERARREIESIH (81500083, 81371945, 81572159, 81101342) ;25 7% M BE B be Z1 il ( KZ2014023 ) ; AL 5UTH [ AR RF 4L
AT H (7132133)
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were induced to differentiate into osteoblasts and adipocytes. Results

The murine spleen-derived MSCs exhibited a

spindle-shaped appearance. The FACS results showed that the spleen-derived MSCs highly expressed CD29, CD44, CD105
and Sca-1, but weakly expressed CD11b, CD34, CD45 and la. In addition, the spleen-derived MSCs steadily

differentiated into osteoblasts and adipocytes in the induction medium. Conclusions A method of primary culture of murine

spleen-derived MSCs by explant culture is successfully established. The harvested MSCs exhibit high purity and cell

proliferation ability, and provide a reliable cell model for related researches.

[ Key words]

differentiation; Mice
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(A) Undigested spleen mesenchymal tissues;
(B) Collagenase-digested spleen mesenchymal tissues

Fig.1 [Isolation and digestion of spleen mesenchymal tissues
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(A B FE 5T 248 ML A JE S B L 2R e HR @ 5 (B) Sy M R 3 4 A I 7 4
2 JEURERFRIIE ) SE BT A0 (R R =200 pm)
(A) Mesenchymal stem cells migrate from a spleen tissue explant. (B) Highly proliferative spleen mesenchymal stem cells

Fig.2 Primary culture of spleen mesenchymal stem cells
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(A) Osteoblast differentiation of the spleen mesenchymal stem cells. ALP staining; (B) Adipocyte differentiation of the spleen mesenchymal stem cells. Oil-red O staining.

Fig.4 Multi-directional differentiation of the spleen mesenchymal stem cells
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PCR test of Helicobacter pylori and “ Helicobacter macacae”
infections in rhesus and cynomolgus monkey breading colonies

WANG Li-peng, LI Yong-wang, GUO Lian-xiang, SHI Chang-jun
(Suzhou Xishan Biotechnology Inc. , Suzhou Jiangsu 215123, China)

[ Abstract] Objective To investigate the status of Helicobacter pylori and “ Helicobacter macacae” infection in
rhesus and cynomolgus monkeys in China. Methods  With the use of 16S rRNA specific primers for Helicobacter spp and
Helicobacter pylori (HP) from published literatures, and new 16S rRNA specific primers designed for “ Helicobacter
macacae” (HM), we investigated the infection status of these two Helicobacter spps in both of 45 rhesus and 90
cynomolgus monkeys by qPCR or conventional PCR on stool samples. Results All three primer sets for 16S rRNA
exhibited excellently sensitivity and specificity. Both the infection rates of HP and HM were 100% among 45 young adult
rhesus monkeys. The infection rate of HP and HM in 90 young adult cynomolgus monkeys were 100% and 97.8% ,
respectively. Conclusions  Helicobacter pylori and “ Helicobacter macacae” are present in almost every artificially bred
adult rhesus and cynomolgus individuals which may adversely affect the health of laboratory monkeys and the accuracy of
related animal experiments.

[Key words]  Rhesus monkey; Cynomolgus monkey; Helicobacter pylori; * Helicobacter macacae” ; Infection;

Diagnosis
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Y TR B, 1999 4R, Reindel 55 1 UK B
R MRAATAE AT TIBAT B A SRR Ha,
PIATHAS DL KT A bl T AR 7R 1 9K % e 17 100 1 A
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2001 4F, Fox %523 MBI 45 115 41 41 43 B
BE AR R — PP A SERAT BT, B B A 24 O R R AT
( Helicobacter macacae) . “WRMEMRFF " | IR g 25
i, S Y PR, K 2 ~3 wm, A2 0.2 pum, B
RWGAA 1 AR EE KA T
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i PCR 773k, X 3 B T2 F B AP b i iR
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TA]AE I 8 A 1 Wl 1) SR R RS e AT R A B X
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(1) 4 2 Fo A BB A 0 i S (S A A A3 SR AR F AN W]
SN T EE Y AR 8 ZANH], -20C
TRAEREH,

1.2 ZE{EHEZA DNA 2EL

BUTE ] A g 2 B A 1) ZE (A AR 200 mg, FHZE(H
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IR, A 20 SR e O & i I B ik 7, A H
100 L JCHEKYERL, —20°CHR-AFRF H .

1.3 I EAT R RS &
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M 4 7 B A FCAT I8 CVCC3699 , K7 %4 [
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GTTTTC'"’ ; | THEAT T 16S rRNA Hi53 4t Bl 5 14
HP-P1 F:TTTGTTAGAGAAGATAATGACGGTATCTA
AC, F W% 31 % HP-PIR. CATAGGATTTCACACCT
GACTGACTATC™ ; “BRMEIEATH 7 16S rRNA 45 5744
51# H. M8F : GGGATGCTCTTAGAAATGC, H. M8R .
GCTCTTTACGCCCAGTGATT, K A 2 # i% itf.
HSPP767 F/HSPP767 R. HP-PIF/HP-PIR #l H.
MS8F/H. M8R 1 ¥ J¥ 51l N T. & W5 43 5l i 2 3|
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mM Tris-C1( pH 8.3) ,50 mM KCI 12 mM MgCl, ,4
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DNA B4 ( Takara, #KA201A ) ,5 pL ZE(EAEA R
HUH) DNA A5, BUARFN 25 wl, PCR KL 410
95°C T AEPE 5 min,95°C 28 H: 30 5,58°C iRk 30 s,
T2°CHEM 30 s, HEAT 35 DGR, Z )5 72°C HEAH 5
min, 2% HAGAHEBERC LUK, 5 V/em, 100 bp DNA
marker( KAR , #BSA22S1)4 pL, BEEHE A 0.01%
GeneRed ( 1#353k , #41003 — 0. 5 mL) {E N 7E6 YLk},
FHBEIE AR 43 BT A (I ¥ 3, Genosens1560 ) K 4
HLUKZE SR o BRI IC I v, 1158 8 R BH 1 % R A
M s 6 B e IR 2 AR 2 1K
1.7 ERRHEXEE PCR R

PCR 1Y} ABI 7500 Real-Time PCR System, JZ
MWAKZ J 20 pl, & 2 x Premix Ex Taq(SYBR) 10
wL,ROX (50 x )0.4 pL, FF#E514% 0.2 pM, b
TR 20 WL, S 4544 R 95°C i AS 14 30 s,
95°CAEME 5 5,60°C IR KIEA 31 s, RE(F S ,40 1E
;95C A 15 5,60°C IR K IEM 1 min,95CAEE 15
s,60°C 15 s il th £k, B e g rh, 4308 Bt
7 BH A X B RIS AR 25 11 % IR, e A3 T 41 3 2
2K,
1.8 ¥ E~=¥ilF 5Lt xt

53 PCR 7293k 28 7 M G MER A W B R A IR
ANFEIT . JFHI T 53 844 DNAMAN 6.0,

HR

[

2.1 PCR AixEsr
PAAS AR A FORE AR AR, 10 7" ~ 10 ™ fi R 471
FRIERGRE, T 3 Fh ol 9 i SR S 56, 45 R R 1

HSPP767 il H. M8 A48 PCR A FRR R 1 132 #5
01/5 wL,HP-P1 541 qPCR 10 R FR N 68 $2 1/
5 ulo 3 XGRS G FURIVD TG R
FCHR /N 45 1 B 2R AR B TR K 3% A QR 2
AT R SR AN A A TR, B 3 X5 ) TR R
BUZIRIY PCR FESPELS . X —EB A AR RN
2.2 BRERBITEEAFEKRN

L HSPP767 5| 49 Xt fi Yo A R £ 88 A 17%) 3% i 42
B DNA FEABEFT PCR 9748 | 45 {348 j] ik 26 fH RE A
PAMIEAT B FH M ;90 I BB AE AR b A 89 1y
SIEFT TR B A 1 A A AT R B . PR
BEARY R KNS B 958 BoAH R, 2 767 bp.
ZERILE 1 AE 2,
2.3 BRAME R TR AT R A

FH HP-P1 5| 4 8 J0] A F0 £ 8 A 1) 288 il $2 IR
DNA FEARFEAT qPCR K&, 135 153 R ) 26 4 FE AR
G N 235 S 4 Ay ) 1 MR TRT BH 1 | B BLAE B 3 13 B
A1 726 28 M0 T 9T 5 8 50 HEAT 4 BT L X
BINY 1 7= 35 WA IR B L PG ) LA R
K3,
2.4 BRARARCBRIRIEATE M

DL H. M8 5| 47 X o] A T 8 0 17 288 i 2 iR
DNA BEARPEST PCR 473,45 {3 i ] A 20 R A By
R BRAEIEAT R B ;90 (y EEREEA A 88 1y
R BRARIEAT B BHE 2 By B, BHEREA Y 3
YIRS B9 R BEMIE], A 493 bp, FEALEEHRL 3 )
PRk 2 My, 25 R Y 1 1 5075 =
AEARL, B Sy “ A AR AT TR 7 . 45 R ULIET 4 AT S,
TN K4 PR T X 5 #) LA Helicobacter pylori
B DNA R BAR IR, 47 38 45 5% BAPE Y, %51
YIAY™ 1w T TIRAT B, DAL 7S TOUAG 0 4 2R 4 Y A
W1,

R AEIRAN B R AT RS

Tab.1 Statistical analysis of Helicobacter pylori and Helicobacter macacae infection in rhesus and cynomolgus monkeys.

G5 H FHA4:% 1%L TS
Test items Positive Negative Infection rate
iET B2 Helicobacter spp 45 0 100. 0%
| El il 3 P . . .
4‘ HA T TUEAF B Helicobacter pylori 45 0 100. 0%
Macaca mulatta o
“BRAEMEAT I Helicobacter macacae 45 0 100. 0%
o BEFFHE Helicobacter spp 89 1 98.9%
. . HA T TUEAF B Helicobacter pylori 90 0 100. 0%
Macaca fascicularis o
“PRAGENEAT I Helicobacter macacae 88 2 97. 8%
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MBCBC 1 2 3 4 5 6

g€ 9 10 11 12 13 14 15 16 17 18

767 bp - - - - - T - — -

M 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

 ————— - g — -

M 39 40 41 42 43 4 45 pC

767 bp s - — - —

M:100 bp marker ladder; BC : AN &A% BRASAR Y25 1% BR AL
PC; P TR IR PC12 3 9K 1 ~ 45,y 45 M AR ZE M HEH DNA FEADY 3G =4
B 1 fERE 45 GRS SRR R A A 45 SR

M, 100 bp marker ladder; BC, blank control without nucleic acid template; PC, positive control

with plasmid PC12; Lane 1 =45, 45 DNA samples from feces of rhesus macaques.

Fig.1 PCR results of 45 rhesus macaques stool samples with HSPP767 primers for Helicobacter.

3 g

ARMFFTHES T PCR O ZE 5 A ARG I 512 46 1%
I TR B AN R EAT B B O Bk, IR IESE R E N T
BRI RN A v S 3 A A K P R R AT TR

FE TG A B A v SRRl [ TR AT P ) 3l
BN S R I B S A I R AR AR . P B R R L
B RHIELTBE | )2 R R A K LA 200 B 15 i 4 R E
S, ELA D025 46 P 1 6 m 1 R G R A 1988
4 Baskerville S57E 11 HAE ] 4% H L) 21 212246 5 Al
B R AE Y o B G AR AL A 6 N ke TR
FFTE Gy SR 54.5% 701990 4F | Arther 45 L)
R ARIRI AT A 34 H R R A R 12
TP B A SRR YL, IR YL RN 35.5% 51995 4F,
Dubios 45 ELISA A6 I il 7 rf 40 A T THRAF 512G
K HE 196 HORTRIAEIE B AR 37 7 28 (A 6 574 )
(R RE AT F R 1 55 T A0 (%) [ ] BT S e
REIKLF 50% L E 2 ~6 B IHEYL R Ky 80% 47,
FET ~10 % AR YL R f5e g, n ik 8] 90% A4

1997 4 Laurence 55 PCR &N T 23 H 1 ~3 %+
| S YRR T A ) B TR A L SRS oo 21 Hid
I THEURT B PH A, SR KR 91, 3% ;i [ B FH 8% 92 19
T5 A RAL 529% 7, X B SR I I 7 2 mk
PCR 75 6 I A 17 SER T AT 178 B0 P 32 v T 2 42
K A B AP 5 . A SCH 16S TRNA R 1514
X 45 FUE RIS FEA (Y i A R, 72 2 ~ 4 1Y
R T, W T TSR R 2R 100% , 4%
VB PCR AGI 2% (6 A A g T BT B 7 52 56 3h ) ik
R AV 7 P AT A T O R i A A g
TR PR SRR 114 o

HAT, X B B8 A% ok s 1w 1] 984T B 9 BF 5 AR
AU TR A IR A B I A AN T 3R A
AP 2R T N )z, R A e
Bk | R AR U SUE R A U W B SRk AT
AR 52 A R B B A R N 25 1 SR B e v 1] ST
A, AR A TR A AR AR e A0 VR ) e 1T BT R
IR A, Takahashi %E7E 1993 45 1 2y b
WP TIRFF PN TR T B ™" Reindel %
1999 FAHHGE T 5 Lk R kb 47 IR 2, k3t
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MBC1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

767 bp — - ) ) S — — —

— - - —-— ———— -

M PC 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

767 bp v Y  ———— ——— —

M 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70

TOTDD oy s - - - - ——— - -

M PC 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 8 87 8% 8% 90

767 bp -------------------.

M:100 bp marker ladder; BC : AN & 4 RIS 25 1 X HR A
PC ; B SRR B8 pel2 ; 3KGE 1 ~ 90,90 13 &M 28 J2 B DNA FEAS
2 AR 90 1 REA VY BEAT RS 45

M, 100 bp marker ladder; BC, Blank control without nucleic acid template;

PC, positive control with plasmid pcl2; Lane 1 =90, 90 DNA samples from feces of cynomolgus monkeys.

Fig.2 PCR results of the HSPP767 primers for Helicobacter in 90 cynomolgus monkeys.

PC COGGCTAACTCOGTGCCAGC. AGCCGCGGTAATACGGAGG
14 -n-ag-t. —gaa-t-nt-tg-a

34 nnn---t .

35 n -

PC GTGCAAGCGTTACTCGGAATCACTGGGCGTAAAGAGCGCG
14 t-—
34

35

PC TAGGCGGGATAGTCAGTCAGGTGTGAAATCCTATG. . . . .
14 ¢ agaagg
34 an. . .
35 ad. ..

— BT ;. S EF S
3 fEAE 3 ANEEAR HP-PL P2 4% 51 e Xt
“——"". The identical sequence; “---.” . Absence of sequence.

Fig.3 The alignment results of 3 amplicons of
HP-P1F/ HP-PIR in rhesus macaques

AT L SRR T I R 63 H 2 ~4 %
A ET A D e 1] RERT TR BH P SR L SR 3K 69. 8% |, Ik

PR A AR e s A S e R AR E AT,
R ILA FH PCR 77 75 X B B A0 v il 1WA DB L 1
BLEITEA . AR SCE A 16S vRNA FEFES 415 90
SUMEMERS P10 4 2 B A 1Y) 2 AR AR A7 0 A
G, BE R R WA IR L 3250 100% , b DA [
HMRIE ARG AR, 5 AR S A R R g R
AR A S8R 53 25 15 % B 27 Jr v A 0 e [ 4
FF A AR AU 1 SR BR

Fox Z57E 2007 4F D\ — 13l F8 A5 Ji 9 114 5 Y] 6 [
o T 43 B L — i AT TR AR O 44 < R
WRFFEE" . R IZBIE ST A BRI A — R ) 26 B
B [ 45 1 4 fe ) 1) [0 B P 25 W A T 40 B 4 3%
Forof 21 BRI A A SR B P M 5 TR A X 35 Hik
A (8155 i 9 R ] A G I 2 BRARL A 20 BUOA IR 1R
BN AR AGR B T A BOREAR AT 16S
rRNA 4347, BRI 0 7 A5 02 A o < A AT 7
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MPC1 2 3 4 5 6 7 8B 9 1011 1213 14 15 16 17 18 19 20 21 22 23

- ———— L - - s 193 bp

M PC 24 25 26 27 28 20 30 31 32 33 34

35 36 37 38 39 40 41 42 43 44 45 BC

g---—------—---—--ﬁ----—- 493 bp

M PC 45 47 48 49 50 51 52 53 54 55 56 57 58 50 60 61 62 63 64 65 66 67 &8

- - - - - — - — — — - — - - — — 103 Dp

MPC 6 70 71 72 73 74 75 76 77 78 79 80 B1 B2 B3 B4 85 B6 B7 BR B9 &0 91

e — — —— g s s s s s b i e s — 103 D

M PC 92 93 94 95 96 97 O 90 100101 102 103 104 105 106 107 108 109 110111 112 113 114

T ek e Al AL DT T L -----.‘-.4931313

M PC 115116117 112119 120 121 122 123 124 125 126 127 128129 130 131 132 133 134 135 BC HP

g-.-----— -y - e - - 493 bp

M:100 bp marker ladder; BC : /N 3 AZ BRI AR 145 1 XT HREH 5 PC . AR BH X B pe20);
HP . H. pylori X} B8 JKiE 1 ~45 .45 e WA 2L DNA FEA ; JKIHE 46 ~ 135.90 MR DNA FEAR
B4 fEil A B A A T BRI IRFT I PCR 7 M) L UK 45
M, 100 bp marker ladder; BC, blank control without nucleic acid template;
PC, positive control with pc20; HP, H. pylori DNA; Lane 1 —45, 45 DNA

samples from feces of rhesus macaques; Lane 46 — 135, 90 DNA samples

from feces of cynomolgus monkeys

Fig.4 PCR results of the Helicobacter macacae in rhesue and cynomolgus monkeys.

TG SE PR . 4 R LA S A b R
WEFF A B R DG SR A8, SRR T B SR AT T
SR IR IR IR I IR O VA B sh i B
o ST BT 53 BB MRAT BRI M B RO, i TR
PR 2%, FLRBE BT B AR K IR BT R SRR AE 53k
b2 o SR AT A W R A E R R R e 3R
AVERXT“ BRAEAEFF A (9 7 ARG 16S TRNA JF
GHEAT X AT J5 , BT TR S 5 14, S5 56 3% W

ZBY R &, BRSSP, 5 5 ) R AT B
FEPIEORD F WL 38 TR JE 38 X, FRATTH B itk
TR A 25 3R 72 45 H 2 ~4 B [ TE A% b <k
RIS B 3R 100% 5 76 90 A A
88 UM “BREIBAT 1A FH I , B YL R ik 97. 8% , UF B
T RRATEE S BRI % B A PCR 7 ik B AT AT PR RN S
A SRR < TR A MEAT TR - Pk

FEARTEGE T, A 1 A B AT A (1 R AT 0 oy
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PC GCICTTTACGCCCAGTGATT CCGAGTAACGCTTGCACCCTCCGTATTACCGCGGCTI GCT GGCACGGAGTTAGCCG

—————————— Tg == g

e - U £ IR s 2
B 5 ik 3 kA H. M8 43 4 2R Lo

——: The Identical sequence;---. ; Absence of sequence.

Fig.5 The alignment result of the amplicon of H. M8 primers with 3 rhesue macaques samples.

SHES 1Y PCR K IZE S Ry B  (F A ] BT P A 55
PEGIY) qPCR K Z5 A BHPE, BT qPCR LB M
PCR R & 20 £5 L4 b, R iz 45 5 ) AR 756 1T
RESEAE Ik  URE M 22 R s, Rt —
ST BT R R EAT R (Y PCR RSl vk w] 4
S I R

HATRIBFR R, A A N R K2
FTIBAF R A AR s s 0 EAR KIS
NG R ZAH B% M TR EIE A RK 2T
WA F B J R, 251 & N R AR R 2 v
R, VA ST TIEAF AR A vh ) I A AR A AR IR Y
0L, SR N RS R A 5 1 1 R AT PR R A
5 B EOR LI | 24 ) 0 2 RN 1 T R I B A S0 56
> S — 5, T AT R R e AR
Ja, M E R B B T iRt R B,
FESCIMERE R T 12 A7 7E I e T TUR AT 1R V5 G, nT R
XA 3 N GORISIE 50 N 50 114 B A 5 it ol oy, PR b
IO R Bsf R 3 o3 S 6 0 v 1 AR RS 1 A T SR AT
B TS A R T MR A A Y R DA R
“PRAFEIEAT R 1 A (9125 B 4%, 7T g 2 X fiff i 2
BT AT A 2 5k e 2 ) 7 B A S v A T
AR E AT YA A AT T S0 A T BT B
TR ) W ESR | ELAG A B2 ST AN A AT A T R AT R
(1) SPF 2% S35 1y FH T AL 25 P R AT

S A ST AT X BT RS | 1 1T R TR R R
HEIEATFER 1) 16S vRNA 5 57-ME X I 37 19 PCR 7

T SN ST 98 A 2 Ao A A v ik 8 20 B LA S L B
ST AT A OLH 8 i o N T B A e R A R
Ak B BRAT P SR AR D 4] 25 8 A, 3 B S 6 A 3] Ak A
AT 70 VIR TR R0 BRI R AT R i

N

S 3k
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[WHE] BHM IRAFRFEEE GBS S LR R B R s 1428 1 Koo 8 A O B8 44,
Fik  RH SD K 64 H MEMER 2 KTE 200 ~250 g, BEALA A2 FIXIRZL (n = 16) ;BRI (n =48) , BIRIZ] 53
HERIEA (n=16) . 80 mg/kg BFH A HRBUE M — KM H4F 510 me/kg F 'Y EIRFRBUE EESES 1 F ;P
Fl#H (n=16) :55 mg/kg B A G R BUE IR — UCPETE ST ;8 mg/kg 579 IR 3 R BUK IS i L2 55 1 )5 R = 21
(n=16) :30 mg/kg BF T4 USROS I — MRS, 3 me/kg ST IR E REUSE I ES S 1 . iR 32504
6 Jil ) AT sh kAT O R, O R BN A CERERBONE . &GR  S5xF IR g, (K570 27 25 i s ik
FEAAT MR R 025 AR Ak h RIS 4P s kR A S IR TR 25 52846 (P < 0. 05) , fIF R 40 R EORn
FOERERHITEREE ., PHEHALRHEEFWEE(P<0.01), A LENERHEFBE(P<0.05),
it USRS A A0 55 me/keg, KA LTS 8 mg/kg T FARE 1 A, BEARIE 7R BTG
R SARUE T il 3k s Fe iR S D i, B G BURT 5 D L R EE B R B A Il B ks e, R B0 SUE S
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[FEISES] R33 [ XEk#RIZED] A [ XEHS)1671-7856(2016) 10-0069-03

doi: 10.3969. j. issn. 1671 —7856. 2016. 10. 013

Effect of different doses of monocrotaline in combination with
isopropylarterenol on the hemodynamic response, heart
index and right heart hypertrophy index in rats

Z0U Xi-jun, YANG Hong-yu, JIANG Yan, ZHI Yan, LAN Lu-sha, ZHU Yan-xin, ZOU Qian
(' Laboratory Animal Center of Guizhou Medical University, Guiyang 550004, China)

[ Abstract ] Objective To study the effect of different doses of monocrotaline in combination with
isopropylarterenol on the hemodynamic resonse, heart index and right heart hypertrophy index in rats. Methods  Sixty-
four healthy adult SD rats, male ; female =1:1, body weight 200 —250 g, were randomly divided into blank control group
(n=16) and three model groups (n =16 in each group). The high dose model group (n=16) received i. p. injection of
monocrotaline 80 mg/kgonce and epinephrine 10 mg/kg once daily for one week. The moderate dose group received i. p.
injection of monocrotaline 55 mg/kgonce and epinephrine 8 mg/kg once daily for one week. The low dose group received i.
p. injection of monocrotaline 30 mg/kgonce and epinephrine 3 mg/kg once daily for one week. The rats were fed for 6

weeks, and then pulmonary artery pressure and right ventricular pressure were tested and heart index and right ventricular

[E£WE | SUNERHIT RS (9 3R LH 52[2014]7100) ,
[BIREE 1482 (1981 - ) 55 Wik BF 5805 1) - S 9 BBt , E-mail : xijzou@ 163. com,,
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hypertrophy index were determined. Results Compared with the control group, the mean pulmonary artery pressure and
right ventricular systolic blood pressure in the low dose monocrotaline group were not significantly changed, but significantly
changed in the moderate dose monocrotaline group (P <0.05). The heart index and right ventricular hypertrophy index in
the low dose monocrotaline group were not significantly changed, but in the moderate dose monocrotaline group, the heart
index was significantly reduced ( P <0.01) and the right ventricular hypertrophy index was significantly increased (P <
0.05). Conclusions The use of a single injection of 55 mg/kg monocrotaline in combination with continuous injection of 8

mg/kg isopropylarterenol once daily for one week can ensure the survival rate of rats, and the successful formation of

Chin J Comp Med, October 2016, Vol. 26. No. 10

pulmonary artery hypertension, leading to heart weakness.
[ Key words ]

index; Rats

MVE ZR GEH B 28 N 7 B 8 N 2R B (R
JRE5 A 0 o B ey L )RR 2 — R R
FET AR B I bR A T o s b SR 5 — | e PR
LA B I LA RIS 2R SR A B e ) SR T
R, FEREL GRS, W ROk, B
SRS R 2 S LG, i e D 32 A9 1 55
R

1 #MEIAE

1.1 XY R KGN

S SD KRR A 55 = 2 B R 2E sk sh b
L, 288 s W) A 7= 1F T IE 5. SCXK (42) 2012 -
0011, B g7E 5t M B B K L5 sl v 52
Jiti , A P4 AT HIE S . SYXK (#4)2012 - 0001,
1.2 UE5RF

BL420 A W) {5 5 R (WU E 2% W B ),
BSA822-CW HiL ¥ K *F (X5 i 2 0.01 g 18 [
Sartorius) . B A A 08 ( MCT . 4> M 5 7 &, HPLC =
99% ,CAS 5 : 315-22-0) , R R F N & LR % (150
FE=98% ,CAS 5 51-30-9) 1 ELSA i &1 [
VR A R A PR E] KA A, A B ER K
FEZ N, S0 AT & e, Horh B E A AR R
SNE EREHIK OIS 0. 9% FALETE SRR
G (1:4) BLBUs WA H
1.3 FLie

SEHGHT SD KRR 64 H 452 IR 200 ~
250 g, M PERISRE 1A BEALS A I BRE (n =
16) ;B RIZH (n =48) BRI 3 Ry Rl w4 (n =
16) : 80 mg/kg BF 5 Bk R UK J — WM VE 455 10
mg/kg N B R E R BUE W 2 i 58 1 A o)
4 (n=16):55 mg/kg B A A HlR BOE I —
HST:8 meskg TN bR 2R HUE I 3% 227 431 1
J& AEF 4 (n =16) 30 mg/kg B H A 0K BUE 2

Monocrotaline ; Isopropylarterenol; Blood flow dynamics; Heart index; Right heart hypertrophy

— KPS, 3 me/kg SN E b MR ER R BN ks 1 2k
HES UL, AmYoK R,
1.4 WHRFZE

141 REM— BN OOWE . W sl o, i
RBRE,
1.4.2 s a0 S sR 2056 6 J& AR,

10% 7K & SARE 3 mL/ kg M6 BRI T 5, ADRMEL 5 | T8
B, SRR R0 A I A BRI Ifi 4 B
FIRITT, o B AN DK, 45 40 AE 0 S, B 1T
A AR PE-10 S48, e, S8 K
W22 T 7 M e HETE, 1 ~2 em 2K AN IK -5 M
PRSI | W 1 i % A8 E N b RS i ik, Ak
[ HTHESE 1 ~2 em AT OB i Y IEFE Ak SiHE i |
em, 5 /B PH 7 BT 5T I, 22008 AR FRASC S R A 0 F R
BRitn SE AL OE, FE B wEA OE
B R 2 (A HCRE T 1a Ifi sh ik A E1, SR 5 G2 8 4t i 0. 5
~1 cm, M E/RARZI M 5N 22809 il 38 ik 5
JEmS s 8 O 3k AN Ik, e S48, Id sk R
HHES

1.4.3 DR AOELEREE . Y iiish )
2P e BRI AR FE R B, IO B, T 0. 9% 54
AC BT POk DR AR T PR, O R AL = O/
H x100% o, SRJGHEOMEZE AL By KOAHIE 9 R 48
B W 20 % (left ventricule, LV) 450> % (right
ventricule, RV ) 5 % [A] [ ( interventricular septum,
IVS) , 11 0. 9% A AL AV T 4t A A5 il A, D 4K
T FRE, IR A L ERERFEH, B RV/(LV +1VS) |
144 GEit2EJrik: R SPSS 19.0 itk
Fo THRERERH (2 £5 ) F7R 0 K55, L P <0.05
JAG R

2 #R

2.1 KEH—H&IBER
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TEIESTIR BO5H 2 o BRAR S A A2 1k, AT ]
RATERHE . 263 RS K B e R R AR AT B
SRR B AR, BAA M KBS, 2 HAL
T 5 HR R 2 ARG ) 6 2 P R UL ¢ X T W] AR Ak
55 4 JRLEE R B e i) 2 MR 4R T MEVEZH A
23 H L HEARARAYIRS . 56 FALH.
e R B A M P e AT v e A A R R v B
G REID AT BRI
2.2 LEBACERERHNESER

HLEEERE AR ES Y TR EEE L, PRlEd
ODREBEFWEF (P <0.01), f.0FIEESRE 2
FRFE(P<0.05) (1),
2.3 MREHMAESHER

SEULRMA b A 0 I Bl kO A = W
JEAR AR M &A1k (I 1), 55X BRZH b A, (IR )
V-8 2 kO A AT 5 0 4 R 34 T 25 S AR Ak R
A Ik A B R A 22 R (P <
0.05)(%%2),

SERRI] 5 XS MR b A, IR 2 0 FR B
mmHg
100.0 4 mmHg
L B L U il L e S L T T DIV B
90.0 1 720
30+
80.0 1 630 " T T T T
20.04 54.04
60.0 01
T T M T T T T T T T T T T T
0 20 4.0 6.0 8.0 10.0 5 0 20 4.0 6.0 8.0 10.0 5
A B
B A NI, B A5 I
Fig.1 Stable pulmonary artery pressure (A) and right ventricular systolic pressure
(B) in a rat of the moderate dose group.
x1 LRBIALELERE
Tab.1 The heart index and right heart hypertrophy index
415 PE5 DERB(%) HOZELIEE
Groups Male/Female Heart index( % ) Right heart hypertrophy index

Xt AR ? 0. 4123 =0. 0605 0. 2685 +0. 0452

Control group 5 0. 3889 +0. 0342 0.2742 +0. 0641

R ? 0. 4049 0. 0495 0.2967 0. 0102

Low dose group 5 0. 4140 =0. 0949 0.2895 +0. 0419

Hh R ? 0. 3529 +0. 0388 ™ 0.3216 £0. 0572

Moderate dose group 5 0.3096 +0. 0475 ™ 0.3591 +0. 0428 *

T SRR LR, * FR P<0.05, ™ £8P <0.01,
Note. Compared with the control group, * P <0.05, " P <0.01.

R2 IMFSNSERR (mmHg, 1 mmHg ~ 0. 133 kPa)
Tab.2 The blood flow dynamics indexes
215 sl PRt 3l Ik e e S
Groups Male/Female Mean pulmonary arterial pressure Right ventricular systolic pressure
pogiits:| ? 93.30 +4.45 49.87 £5.90
Control group 5 86. 69 +4.93 44.34 £4.57
A ? 95.97 +6.27 54.24 £4.31
Low dose group 5 81.58 +7. 10 45.12 £3.59
aibike Q 103.81 +6.80" 58.62 +7.06"
Moderate dose group 5 102.50 +10.98 * 62.16 £2.18 "
T SXH A H AR, " R P <0.05,
Note. Compared with the control group, * P <0. 05.

(F#H% 18 W)
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F Tl e R B R A SE 5 S v 1 G
Sl 7 B AT 5P

VB, KRR, R BR R, AT, AR

II

(WA EZBE B WA LR shY) 5 2 VR S LI, il 310013)

(HE] BH @ ETEEENTH ARSIV T TCRAIN 7%, N T 5256 3 b IR A,
FiE  HRBUNEIHE DNA FEA 435151 %) 16S rDNA X3 23S rDNA [X 18, 16S ~ 23S tDNA IS 23S ~5S rDNA IS,
gyrB A% X SR A 5 19, X545 1 BEA Tl o o7, AR A 38 A5 R0 2 R Tllumina /5538 S8t 0 7 B¢ AR K il
XG5 42 AR TTICE  ITPMZO e et i e M, SR IR R VDT I By Rl 23 2 X
gyrB L | gyrB BT HIF 5K FP5’ -AACCACCGCAATCAGACCTT3 ,FP5’ -AGCCACGAAACCTTCACYA-3" . %3]
YIBEATURAL B0 S 38 45 0F SORE i B AR R DR U S Ao v 0 R 3 3 AT RS D 42 A i AR £
THRYDTTIGE A 5 e ta e , RAEUE & BIMIBR AT % 0 ~ 10° MY ofu, 53 ASCIGH i F oA, @ 17—
SEREAN LI ST 1T ICPE R AR MR R | REASIN Hh S50 B PR PR AR S A 0 1T QAT A6 DN 5 2 e A, R
15, AT TH A 22 A P s A A P i el
[kER] WITIRE; LR35 =i I F
[FESH2%ES] R33 [ XEktRIZED] A [ XEHS)1671-7856(2016) 10-0072-07
doi: 10.3969. j. issn. 1671 —7856.2016. 10. 014

Establishment and evaluation of a high throughput sequencing
technology for detection of Salmonella in laboratory animals

HU Yi-xiang, ZHANG Huan-huan, YU Chen-huan, JIN Xiao-yin, YING Hua-zhong
(Zhejiang Key Laboratory of Experimental Animal and Safety Evaluation,
Zhejiang Academy of Medical Sciences, Hangzhou 310013, China)

[ Abstract] Objective To establish a detection method of Salmonella in laboratory animals based on a high-
throughput sequencing technology, and to apply it in detection of Salmonella in laboratory animals. Methods  DNA
samples were extracted from mouse feces. Universal primers for 16S rDNA, 23S rDNA, 16S-23S rDNA, 23S-5S rDNA
region, gyrB preferred area were designed, respectively. Each primer was tested and analyzed to determine the best
amplification conditions and build a database. Forty-two samples of Salmonella were assayed by Illumina high-throughput
sequencing technology and evaluated the specificity and stability of this method. Results The species preferred region of
Salmonella was gyrB gene region. The primers for gyrB gene were FP5’-AACCACCGCAATCAGACCTT3 ¢ and FP5’ -
AGCCACGAAACCTTCACYA-3’. The primers were optimized and determined, through a high-throughput sequencing, and
the sequence analysis detected very small amount of Salmonella in the 42 samples, indicating that this detection method is

stable, highly sensitive, and the limit of detection reached to 0 —10? CFU. Conclusions We have established a complete

[E£ B WA DA SRR A (2012F30026 ) , #7144 BHE T BT £ 15 (2016 F30001 )
[{’E%ﬂﬁ]f‘lﬂ%&iﬂ( 1989 —) B ,Eﬁfﬁﬂﬁﬁi,ﬁﬂﬁfrﬂﬁ%jﬁ%lﬂ—fo Email ; aahyxaa@ 163. com,
[EWAEE I N (1968 - ), B WF5E 51, WF sl 5 R R 24 1F5% . Email; YHZ0101@ 126. com,,
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detection system for detection of Salmonella in laboratory animals based on a high-throughput sequencing technology, This

system can detect trace amounts of Salmonella in laboratory animals, and this detection method is stable and highly

sensitive, which can be also used in detection of other kinds of pathogenic microorganism in laboratory animals.

[ Key words)

TR (Salmonellae ) & —2 ] UG HEVP TR
B AN F S R R, R AT R
( Enterobacteriaceae ) , HPE R E A HE 22 AR,
Fl 1885 4F Salmon %573 B4 EEETLID I TIRE LUK,
FRTC A VTR IS A2 2 500 A, Horh g e
RIM 100 2R DT TERBRTE M 2% Basr M
A F0 4 5 A Salmonella  enterica #1 Salmonella
bongori , A] 2 Fh &A% ] \RIEATAERE , #E ARG
TEMTE N 75 A2 50, I AR RO PD 1) ER TR N 7 2R AEE
NIMEAEER , 51 & W i R RS Ak i 7% 5 2= 5007 IR
FEM . FESEHG Y T I, 5 S T U T
PR 1S3 B ) AN SO0 S 58 N 7 38 BT A 1) 4% G s
WX R SRR S AR BRI R, PR T
LESHPITPT T QAR S A B

AR Ty 2 AV 2 O ¥ H R RS I 0 1] TR
2k HX T P g 7 1y &2 2 B, FE I
&, AR e e R 4t SR T A A 2 3 N DY
FNWT, PR AR 7 3k 1 5 A E AT L T
A A P MER L E, BLE TR R B R
2N TR I S A W, 32 B B B 4 A
YR FEAUHE PCR HOR  BEPRLES  FER A 5255
T BHAR (LAMP) 56 70 AR oy il Bl 7 4%
ARIFLRT A A PG 45, 52 01 B Sk = 4
AR B, AR WAWESE F 2R Y J2 Hlumina 1Y
Miseq 538 &2 0 5 ~F- 65, % 95 B 4l 26 4 D 2
A R R AR IR T R S
RO ARSI DAy A R O vk S R R
JH Miseq ey 2 I P ARG I S 95 28 /I BT #5717
AOVD T TR, 3 3 AR R BT, Ny T — 25 o A A
SR E IO TTIRE R ARIE R

1 #MEFAEE

L1 Zh
SPF 4% ICR /ML 42 H, IR TR 18 ~20 g, Hi#iiL
BB EREBE SRR S DR (SERR S A
A SCXK(HF) 2008 - 0034, 1/ 7T E 55
SYXK (#7) 2008 -0114,
1.2 Bk
B FED T TR R T PR (S5 TA9S) , H A il

Salmonella; Laboratory animal; High-throughput sequencing

PIFEU T TR A A T4k (%5 . CMCC(B)50093) ,
RUPTTIRE G TR (S5 . TDFI18) , i B R R TPk
(4T : TG212) WAL R URIRAT
1.3 ZgmInit

Premix Ex Tag™ Hot Start Version ( H A% Takara
28, #t 5 RRO30A ), DI2000 DNA Marker ( H 7%
Takara 23 A, #it %5 3427 ) , Axygen PCR Clean Up Kit
(R Axygen 23] L5 AP-PCR -500) , QubitdsDNA
HS Assay Kit( 32 [# Invitrogen /A A, #it5 32851) ,
PrimeScript® RT reagent Kit( H 74X Takara 23 A, it
7 DRRO37A) , & i & W ¥ X 7 & ( Mumina, 32
[E) |, Trizol reagent( Invitrogen, 3¢ fit*5 Q35438)
1.4 FENH

Bioanalyzer 2100 4= 453 M1 A% ( Agilent, £ [ ) ;
Hiseq 2500 1 i 2 I 7 A% ( Mumina, 3 &) ; 2¢6&E
it PCR {X (Bio-Rad, 32 [H) ; Qubit 2. 0 %2 & # Y
( Life Technologies , 3¢ ) ; 2 21 &Y ( TissueLyser,
Qiagen, fE[)
1.5 SRWAHE
151 /NERIDTTIR A A 7 B i . /MR
WNPERESR 3 d JE BEHLIY R 6 4 BRI FEVD 1T TR
(5 H) WHBRIGIEIITIREH (5 H) SR
H(S ) RS TTIG A1 H BB 45 FE V0 1T IR (5
SO BRI AL (18 H) BHMEXT R4l (4 H),
L OTFEVD T FQ 2 A H/N BRI B P € V0 1) Ea,
TURNGFEVDT] DGR 20 45 H/ N B R SR A0 €00 1] TR
0.2 mL (5 x10° cfu/ mL) , T E 414 H /N R AR
FUGZEVNTTIRE 0.2 mL (5 x10° cfu/ mL) , JHR71]
PR B A BRI FE 00 1T i A K/ BE IR 2 10T
PRI A T AL B A FE VD T IRT 0.2 mL (5 x 107 cfu/
mL) R UPT] PR 2H A H /N B IR B € V0 1) TR
0.2 mL(0 cfu/mL 5 x10" cfu/mL .5 x10* cfu/mL 5 x
10° cfu/mL.5 x 10* c¢fu/mL .5 x 10’ cfu/mL) , B~
JEA 3 H /NI 2 JAIRES 1 IR, 15223 Ik,
W60 mg /NERFEHEH T 2 mL B .08 T, R
PowerFecal DNA Isolation Kit i 7] & ( MoBio, 3¢ [H)
filif 100 mg /NRIEMEREA P RAEYIRYEL DNA, 4524
AR IR UL A5 AT, SE UL AT 2 DNA il ik -
20°CHAFE I FEME B AR 1,
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®1 HMEE

Tab.1 Sample Information
LR R AL
Wi 10° cfu FRAIEVD T IR 7R Tk 5
W 107 cfu FIAUEI G5 U0 T IR TR VR T4k 5
B L 10° cfu AEBUFT B 5
BT 107 clu I 0T TN BRI €T T 5
I3 % HELRE 4
3
3
3
3
3
3

()

WO cfu RPN

B 10 Tefu R VDT TR

R 107 cfu WA VDT T IR A

W& 10° cfu RV TT R

F R 10* cfu 9 V011 RTE

Tt 100 cfu 7 52V 1 ] GTH
1.5.2 WA A XS, . ) SOk A 4K, 5
XTI, SR AE B 5800 N ) LA A A B2
(8] 22 AR AL R X 8k, NCBI i 22 A 3 V0 1T 1
PR LR B R DL R A FE VD] R B ( Salmonella enterica
serovar Typhimurium ) HLES PR 1LT2 ST4/74 EA1EN
WFERTS , LT X, 2B 5 EE 6T B A 1) [R) IR
oK F M I DX, B AT e B 5 Rk, D16S
rDNA X1, @23S rDNA X 5, ®16S ~ 23S rDNA
ISR, @235 ~5S rDNA ISR, ®eyrB {1 X 45
1.5.3 @SR R, HXFD16S rDNA X
I, @238 rDNA X 3)16S ~ 23S rDNA ISR, @238
~5S 1DNA ISR, ®gyrB 1% X 3% 1@ 514, 8
M52 W R #EE PCR 473545 2074, Xt
aamiVGIE7/ U Rk /ML bm Wt b N N E R DT 7/
FERA 38 5 | 4 JE b o b 2 R e 5 A 2
(4% 3k J¥ 81 ( Linker ) , X 43 F£ 4% {8 9 1F |2 )
Barcode J¥41 (Index ) , 3 fin ¢ SCE 2 —PE R F & )
Y 3% 2L ( heterogeneity spacer) , QNI TR G149
KEEFE 90 bp ~97 bp Z 0], Z A5 1 P nl HiEEHF
P SIPR B TAETR 2 —2 PCR W58 ., T
st Ean s 1 R .

5' Linker

Index 1
l Heterogeneity spacer

FP
7

gDNA

Heterogeneity spacer :
Index 2 T

3" Linker

1 AEAes a4 Al
Fig.1 Diagram of optimization of the primer structure

1.5.4 UITIREEE PCR 4514852, #% PCR %

FHAYZ 90 ~97 bp KEMKEES 1Y), X 5 1# 16 ~
25 bp B35 %) PCR ¥ 14 S5 A A AR Z A ) K 8551
Yy 25 00 LU S8 5 1 3G 0 S B A, R
PCR MR Bk BAEE R JORE DG EF | SE i
pfa], Horp F 8 A AR AR AR, (1)iR A
W . B EEAIR JORBE T 56°C (54°C 52°C, 2) H
M bAEE . AN EARE T 11 SRR R B
FESLE  BRAE B IE 1 Fos, EREIS R 12 4>
BB EE MY M 500,200,100 .50 25,101 ng 100 .10,
1,100,10 fg.

1.5.5 (=il s P A 2R I e S ek R PR A« 42
KA YR J5 R Ilumina Miseq #5318 i /5
AT ERE DT . BEJE XS R P TR,
U7 ¥ Miseq 7453 2 PE reads 1 ¢ AR ¥
overla R THHE , BN reads PHERL—25F
5, [FIEEXT reads it Al merge AYRCRIEAT 5T 2 B4
g, KBRFIIRSGG 51 Yk ¥ 91 | 208k
N .polyA/T F& [ R Ik o7 &2 i k5 25 B T 45 )5 91 1Y
barcode F5r% ¥ 41 By 519 ¥ 5 5 2= 34 BE 45 F 200
bp BOWIR AR >0 )5 517 24 B I T 20 B9 ¥
eI I P A5 R SAEAE A TR LG PR e
FPARZ RG] G B AR S P AR

2 GR

2.1 BRASIiZIt &5 Hnik

£ X @D16S rDNA X5, 223S rDNA Xk, @
16S ~23S tDNA ISR, @238 ~5S tDNA ISR, ®gyrB
Yok X3 45 e h 3 XFil 51 Y, &k ik, 16S
rDNA 23S rDNA | gyrB 45 A —%F 5| 4 38 3 I 4
{H4MHT 5 & 30 16S rDNA 23S rDNA 5| 952 b
JEEI P () 45 R 5T A R 22, B o TR X
i I RUPTTEC TR . I 00 V0 1T EC B B T b
IR X IR gyrB FER G W) (£ 2) , gyrB FEH
WS Y5k vk g A& 2 froR, BT
gyrB FEHRAUAEAE TP T TR, 78 B FF 1R L K
F kT 1R 55 B BT B R A AE 2 T TR I A o
HER L EAE— AR REY 34 B W %4, 5l
Y EZRMABT U ITICE , (HZ %5 Pt T 3
b 1T EG TR AN BT B A AR DNA 3 J2: 5 3 59
MG R T, BRI B 2 v 1 FC AT B M A 5, o g
Wy R H A5k, EEXF gyeB ZEFEBETTEY 1 X
S CORT B FE VD 1T EC 1R A R TR Y
PIAREAS) | S5 B —
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F2 gyrB HEGERTIYEAR L

Tab.2 Basic information of the universal primer for gyrB gene

gyrB 5 k7]

WHEIMFSI -37)

JrBeRE (bp)

Fp AACCACCGCAATCAGACCTT
RP AGCCACGAAACCTTCACYA

456

bp

2000
1000
750
500

250

100

M-DI2000 marker 1- BV TR B REA
2-REBUFBIFEAS 3-JUREAR 14 % IR
B2 gyrB HEPE S5 Pl i ok
M-DI2000 marker. 1: Salmonella typhimurium sample;
2. Shigella sample; 3: Negative control.
Fig.2 Electrophoregram of the universal

primers for GyrB gene

265 K/NE R 456 by, ilad B ik E AT LUE 21 o 5|
PIXF b I TR gyrB ZERME S8 S0 852, X8
T R i 5 BT R Y gyrB R 1S B 1A R
KREREEREAR, 4570 3R
2.2 WITKEZEE PCR &4

2.2.1 BKIREE. 51 % PCR,IB AR 56°C, G
PGS, R 55 2 %8 PCR, IR KR 54°C, TG
PR ST , R 5 3 48 PCR, B KR E 52°C, A
P A
2.2.2 AR AR BRI AR TR
WREERARE S0, 3oy Sk 12 AR R K YRR 500,200
100 .50 25 .10 .1 ng.100.,10.1.100 .10 fg, SC¥4E H4n
YK 3, I DA AR R S, T DR B
BIHAE 10 ng ~200 ng 35 Bl 4, #RAEY 415 2 H 9
B, N TIERSE A RS R R BRI
H 0550 I 52 R PR GG ARV BE 150 ng 1
TR R BRI . BEE5VDT TR gyrB FE R
J& PCR {& %M DNA 150 ng.Premix Ex Taq 12.5 plL,
FRWEALSI ) (10 pmol /pL) 45 2.5 pL, %M 7T
ddH,0 % 20 pL;PCR FefEn 55440 . 98°C HilAsk
30 s; 98°C 7ZE M 10 s,52°C 1B ‘k 30s, 72°C ZEfH 10

min, 3£ 40 PMEH; 72°C FLEM 5 min,

bp M 1 2 3 4 5 6 7 § 9 10 11

500
250

M: DL2000 marker
B AR 1 500 ng;2: 200 ng;3: 100 ng;4: 50 ng;5: 25 ng;
6. 10 ng;7: 1 ng;8; 100 pg;9: 10 pg;10: 1 pg;11: 100 fg;12; 10 fg,
B3 0TI AR B A S0 i Uk 25 R
M. DL2000 Marker.

Loading quantity of samples. 1 500 ng; 2; 200 ng;
3. 100 ng; 4: 50 ng; 5: 25 ng; 6: 10 ng; 7: 1 ng;
8: 100 pg; 9: 10 pg; 10: 1 pg; 11: 100 fg; 12: 10 fg.
Fig.3 Results of concentration gradient experiment of the

Salmonella templates

2.3 HAREXEE

KV EHRS B0 E PCR &6 A
AT EE I A PCR 45 anE 4 ~ 6 fiR, 45
R, 42 DFEAS I ), Y RT A3 2] 456 bp K/
H B4 o
2.4 KRNERWERE FSRERESHESHT

42 ANFEAS B e U R 25 SR 3R 3 s
AR BN FIREF S B AR EEA F—30,
T P PR 5 T R A it R AR AR B P T A
gioalll I Sl ¢ = U R Yl iR SR e N R
Hb BAFAERR S HE DU HABY D T T IR TR, 7ERR
PP, R BT — A BT R 0B R T
19 ~23 SRERL A ELXT, 2 BTG LA I 1) 32 B Al 58 B
WIS 1T LR S 35T TR R, ETR A TRl
G IRER PR R T A A T X o, EEXT I R 1D
TGP B cfu BREE , WA 25 S AT LUE 72 0
~10% 1Y cfu JEFE A (L RE G ,Tﬂ?,ﬁ\:ﬁﬁ cfu BR AL
rhERRERUE Rt HER I R R R A EATREAR Z
] ARSI S SR — 3% ETZOr R A R e s A M,
J e A e R AR BRI AR B VD T A
FFREVDT TR ARG X A3t ok
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bp
500
250
100
M. DI2000 marker 1 -17 :1 -17 SFEA
B4 1-17 SHAHEEE PCR HIKE
M. DL2000 marker 1 -17 ; Sample 1 —17
Fig.4 PCR electrophoregram of the sequencing library of samples 1 —17
M 18 19 20 21 2 23 M4 25 26 27 28 29 30 31 32 33 M4
bp
500
250
100
M: DI2000 marker. 18 —34.18 —34 SHfAS
BE5 18 -34 SHEAHEPE PCR HLIKIA
M: DL2000 marker. 18 —34: Samples 18 - 34
Fig.5 PCR electrophoregram of the sequencing library of samples 18 —34
F3 UITIREFEA R EERE Pt R
Tab.3 Analysis results of the Salmonella samples
FE e i 1 i i ] \ . e i 2 g i 2 g
= e . FE S =i RN b i
i3 iR iR SR iR iR EiR R S
1 ST ST 22 SA & SE SA & SE
2 ST ST SA (R fsat) 23 SA & SE SA & SE
3 ST ST 24 Control No hits found
4 ST ST 25 0 cfu SE No hits found
5 ST ST 26 0 cfu SE No hits found SE (#Rfi i)
6 Control No hits found 27 0 cfu SE No hits found SE (i)
7 SA SA 28 10" cfu SE SE (i)
8 SA SA 29 10" cfu SE No hits found
9 SA SA ST( i) 30 10" cfu SE No hits found
10 SA SA ST (e ft i) 31 10%cfu SE SE (Hfdit)
11 SA SA 32 10%cfu SE SE
12 P .
111 Control No hits found SA & ST( W ffdz) 33 102 ¢fu SE No hits found
13 SH SH 34 10% cfu SE SE SA & SE(HR )
14 SH SH SA (A ) 35 10%cfu SE SE
15 SH SH 36 103 cfu SE SE
16 SH SH 37 10*cfu SE SE SA (i)
17 SH SH 38 10*cfu SE SE
18 Control No hits found SA & SE(#far) 39 10*cfu SE SE
19 SA & SE SA & SE 40 10%cfu SE SE
20 SA & SE SA & SE 41 10°cfu SE SE
21 SA & SE SA & SE 42 10° cfu SE SE

. ST: Salmonella enterica serovar Typhimurium; FR 15 ZE V> [T [C T ; SA: Salmonella enterica serovar Paratyphi A; F %1 &l 15 FE Vb [T [CF ; SE .
Salmonella enterica serovar Enteritidis ; B2 Y2 JEG T ; SH: Shigella ; #5517
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A simple fixing method for tail vein injection in mice
—cage lid pressing method

LI Yi-jing, ZHANG Na, TIAN Feng

( Department of Laboratory Animal Science, Peking University Health Center, Beijing 100191, China)
[ Abstract] Objective To introduce a simple fixing method for tail vein injection in mice. Methods  Twenty
tumor-bearing male BALB/c nude mice were used in this study. Tail vein injection was performed to these mice by two
laboratory technicians A and B, respectively. The injection time and success rate were recorded and analyzed. Results
Mouse tail vein injection was successfully completed by the two technicians with the cage lid pressing method. Conclusions
Cage lid pressing method is a simple method for tail vein injection in mice, especially provides a more efficient method for
those special form of mice.

[ Key words)]

Mice; Tail vein injection; Fixing method; Cage lid pressing method
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Tab.2 Comparison between traditional fixing and cage lid pressing methods
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A new device and method for tail vein injection in mice

YU Tao', ZENG Yang', SUN Yu-xia', SONG Yong-peng’ , TANG Xun’
(1. Qinghai Normal University, Xining, 810008, China; 2. Gansu Agricultural University, Lanzhou, 730070 ;
3. Qinghai Light Industry Institute, Xining 810000 )

[ Abstract] Objective

To provide a device and an effective method for tail vein injection in mice.

Methods

Doing the tail vein injection in mice with the self-designed device which is consisted of constant temperature part, lighting

part and holding part. The difficulty and time of injection with and without the device were compared. Results

faster and more accurate to perform the tail vein injection in mice with this self-designed device. Conclusion

It was

Using this

self-designed device can significantly improve the efficiency and save the injection time.
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Fig.1 Schematic diagram of the atructure of the device

WA
AN

Vv VoV

1 FiE 3 AR S 3-1 b R AR A%
3-2. 6% 3-3. FEFF 3-4. SRR

2 /R B R
Fig.2 Schematic diagram of the atructure of the mouse holder
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[ Abstract)

and other fields. It is an important symbol to measure the level of science and technology in each countries in the world.

The development of laboratory animal science plays a supporting role in the biomedical field, pharmacy

The quality of employees directly affects the speed and quality of the development of laboratory animal industry. The
purpose of this standard is to regulate the requirements of animal practitioners, to strengthen the training and qualification
certification, and to promote the quality of employees.
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