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b =€ R A BE84E miR-504 BYRIBFFE S

TAET, HEE, e, TRE, H 2%, RELE
(LBEMXFZERHY TS, FRFHHEALKRBER YRR L HE EEEEET, KR 030001)

[f5E]) By MEFEL R 9 RS a0 (oral squamous cell carcinoma, OSCC) #4448 A! , #F
% MiR-504 f£ B & R, OSCC #h 48Rty J 4l ol F HLLA P o) R ORAFAE. F3E KA
¥ K S B (DMBA) &K% 55 F B A R OSCCAEA!, 5 OSCC F miR-504 49 T/& 4 5] £ 145
;PRI LA E AT A5 695 miIRNA, qRT-PCR A& R F B 18] £ (G442 0 ). 6 8. 12
S F2 18 B F B A A EFe 22 F mMIR-504 64 2 A K, R M EANE A6 B I
BEW M, 12 BATAE3E R, 18 Blit B3 A a sttt m T AR, 5 EFxRasar, &
6. 12 Fl#= 18 A Bt, miR-504 f£ 1 40 48 £ 3R K-F- 47138 4 %) 0.83. 0.33, 0.234%(P<0.001);
P feE LR RA KPR 4 A B E L4 0.92. 0.84. 0.27 45(0.001<P<0.01).
4t DMBA B A E AL 549 OSCCAER!, JELLLF miR-504 #) & L& R F 3w,
miR-504 5 OSCC ¢4 X £ X R ZE Ak, TheiFE L AR AL Tireiz @58, RERXRFH
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F 7 % miR-504 ££ % E £ R, OSCC &AUrEL b9 5 L8 Fn i 5 4R 4004 £ 7 R A AFAE,
[4217] + B A R 7 hE8K 485 (OSCC); miR-504 & A 4% 4E

[(FEI2ES] Q95-33 [XHFRIRFE] A [XEHTS] 1674-5817(2019)05-0342-07

1 s bR 41 B2 e (oral squamous cell carcinoma,
OSCC) A2 Sk #i i foe i WL IR BMEMIE 2 —, 2903k
SR PR (1) 90% A AW, HR I RAEAER R
BAE LT A2 R Sk B TR B K
B NHEE 60 Jifea, B AR ) TAER
AR, 30 N S R R A A A4 BT R S

W/ RNA(microRNA, miRNA)E H A 2
FERFRIBTHREM ARGt /N T HBERNA, 105 E LA
MIEABTIR R A S RIED KRR EZEH, £
5T MR 40 M)A . R B S R 2R
(IR R, A AR g o PR s B PR R 4 o
T miRNA 71 OSCC J7 [l [ 774 : miR-29b-1-5p

[U#5 B #A] 2019-03-20

[BEEWB] FX HRRIAI4:(31772551), P44 A RE
$£42(201701D121087)

[EZRIN] DAET*(1994-), L, WULAFTCA, WFerm: A2
PIGSIYIREL . E-mail: 823952957@qg.com

DEEMEE] KERQ973), &, #d%, 090071 NII5Rmish
YR, E-mail: ykdsgh@163.com

753 OSCC 1) b B[] 78 i 4% A1.19); miR-125b 18 i !
) HLAE AL R T SR A P FE I 2A (peroxiredoxin-like
2A, PRXL2A) KA 11 B0 £, miR-127-3p #l
16 3K %)) 2 11 (kinesin-like protein, KIF3B)LLil
OSCC (1) Ji£8; miR-199a-5p i@ id #! i) 22 54 % - 7
RIS | #% N T «B (IKKB/ NF-xB)5 5 il i 71
OSCC Hr ke Jif 96 411 il 77) 1t 4 FH Lo 45 AH DG A 5T
miR-504 & FAT T4 4H iy 138 ik o) [ A3 [ OSCC
R ey 8 R P U AT 216, H A AE OSCC 5
TP A B Tz 4L 0

b A U R E R AR SR sy, KN
FE PN A — MR E R R, WA 2 12
AR e A 20, SR T B 40 P A i A 45 4 20 4R
B MR, B M. Bk, B
U, JEHEAT OSCC T B ARSI 00, A1
B = 5e K T A BRI s B £ 20 mi RN iy
W AP B2, B3 8] 22 Rk
miRNA Jt45 268 4, 137 AN 3£ik L, 131 %Kik
T, b miR-504 A T iM A0 miR-504



Oct.2019,39(4)

SE6 AW LR PE 2 Laboratory Animal and Comparative Medicine 343

HEAT T e Bl e, Fon Hgh A b AT $il, KA oRT-
PCR 75154 ¢ miR-504 H H [H 4 il OSCC #7441
Jet ZE B AV 55 T AL S AN R B IR R I SRR AIE, A
OSCC ' miR-504 T ¥jif AH 51 B A 7T 29 Hefilh

L RS E

11 ZhYIERIEI R 4E

16 WUV Vil I R v [H A B 90 2L, 8~10 /4
W, AR 30~40 gUIRZEA KT 10%), 1L7EE
RIR 22 5256 24 0o A2 7= [ SCX K (1) 2015-0001]
90 M AR A 34H: A4 30 M. BT iR
12 L, SEEOAH 48 L, A AR B, [
W TR IR BRI, S50 20 VR PR TR T A 1 0.5%
FH B 2R 5 75(9,10-Dimethy 1-1, 2-Benzanthracence,
DMBA) . A i 75 281 37 10 i i 21 49) 52 56 it o
[SCXK(1%)2015-0001], %il37 %k )& 23~25 C,
INEEAIXHR I 40%. ¥RZy AR arakk 2 h, HA
B ) B SRR, A AU R R AR VIR
Ol RS A= A8 995 A2 (1) BRI EAT A id
12 HAXRERFEHELRE

BG4, RS — IR DMBA .
FEIERE 6 S5, 12 AN 18 JAfR ] 13 LL(8 ML Szih A
+5 UG R O RUIORE : B0 BRI A A AT
ML, KRN B R AL P A T H LU
UFbRiE S RN R R AR, AR5 T -80°CUkH
HFRAE, DA RNA; 75— 5B BB SR
JUR A A% 2 R WP 5w 24~72 h, R
HHAT SRRSO K . A, ).
4L - BARF(HE) R0, PR e
1.3 RNA B RER

K H Trizol ik 71 (H A TaKaRa 22 7 ) $2E 41 41
) RNA, # IR H5AE. FHlEbR{ (FLX-8000
1, 25 [H Gene /A 1) )% RNA TR & M4l 1 HE4T 5 &
PAl, 2 miRNA cDNA 5 —#4 k& (H
A TaKaRa 22 1) Ui 4545 1 cDNA, 10 pb = WviAA
% mRQ Buffer (2 X) 5uL, A2 miRNA
(0.25~8 ug) 3.75 uL, mRQ Enzyme 1.25 uL. 7t
PTC-200PCR X _FHFT e sk g NP i E s 2
— GAE B W A 3 R S TR AL T Ak
RNA 1) 54N cDNA: 37 °C, 60 min; &5 2 it

Jri cDNA 5 RNA #%fi# 25: 85 °C, 5 min. &L
miRNA X[V [¥] cDNA 5—85, —20 ‘CLRA7#%H
1.4 miR-504 BI{KF 5852 b2

HE A iU miR-504 (1) A 7 51k B
miRBase £4i 72, i AR B LX) 3] OSCC 4k
BRI, £33 miR-504 A A AR 4F 51, A4
SRAF 5 B TR E miR-504 5 1#1(#% 1), HT
P14 miR-504 (M4 FA, SORELR R T 75 i
CERIG B, ERER GV 268 #iik F(GENE, %
LR, A TRz A b, BREC SO RE,
283 U UE A3 B FH 1 vE BE IR R A, K A A
miRBase(http://www.mirbase.org/) 147 BLAST /)
B AL miRNA 4 = 2 45 16 71 42 F0 41 A4
The mfold Web Server Chttp://unafold.rna.albany.
edu/?g=mfold/RNA-Folding-Form) | miR-504 fi
PAREAT 90 25 R 10
15 FEMEFEH MiR-504 LA EE S

8 H RT-PCR 75 1%l miR-504 71 H [ 43 i
OSCC 4/~ Berb I RIS HFFIE . RT-PCR SE46 IE
) 51T miRNA BRSS9 4d
F miRcute miRNA gPCR (TaKaRra A 1], H Ak
MWAAFE AW M5 HU6KFEANS, 4l
YIFFI L 1. RT-PCR §% i Tak aRa i i & Ui ]
PUATHAE, 25 uL VAR ZR: IEM 5[4 0.5 uL,
R 10514 0.5 uL, ROX Dye (50 X) 0.5 uL,
miRNA #%—%% cDNA 2.0 uL, SYBR Advantage
Premix (2 X) 125 uL, ddH,O 9uL. 7F Real time
PCR (32 [E ABI /A7) L 4T RT-PCR 2 WA 7 ¥
W, RN, S 1:95°C 5 min; LI
2:95°C 30s, 60 C 30s, 40 MEIR, SEEGH
23R, FAWE 3ANEL, CtEI 3TN
BE, d5 R DL 22 2 IR R A R R R, 2000 gt
I A A CE[(FEA Ctagem —FEAS Cyyziem)—(O0)
WO Ct o - XA Ctpsaem)] o

& 1 WHAKFER PCR 349F5

FRE ¥4 (5 — 3)

R: AACGCTTCACGAATTTGCGT
F: CTCGCTTCGGCAGCACA
F:AGACCCUGGUCUGCACUCUAUC
F:CGCAAATGGGCGGTAGGCGTG

R TTATTAGGAAAGGACAGTGGG

WZY ue

miR-504 & &5 |4
miR-504 A5 |4
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1.6 miR-504 &Y qRT-PCR #iE &1+ 24

K H SPSS 17.0 Gt i #1444 qRT-PCR Al 45
BB AT 00T, b) PCR 45 BB K X +
For, SRR R, ZHREARH PN
LUABR FH SR 25 5 72 70 BT (ANOV A) 1 (1) LSD
%, P<0.05 BZERAI IR L.

2 8

21 PEERMBRAQAREFNE
TR, IR R SR R SR T

P A

‘ N S, N
e RANL N

RS2 AR HEBHESE, STRANE, A
LA PR TR HE A 5 — B, R B H
(¥ 1A F1 B); BALLA AL 6 Jof i) U e LE DA JE A8
i, 9 BEOU 5 RT LR A0 0 ), e = Al R T
AW, HXT IR ARSI T, R R
JE(F 1C); 12 JH I A I, i ZEOU ¢ LR 2= 4
W), JEREA gk B R R, FTR
15 6 J& 1t 444 5% (K] 1D); 18 JEl i) R A (I BERE I A2
ANBELE I BEUL ¢ DL IR 40 g 52 5> BRk [ 4
A, RN SR NI S5, THR O3 Ik o J= A
WA, KEAMMARTETR K, AULHEESI(E 1E)

- \»\"'

A ZE A4 B: BIYEXS IR AL C: B4 6 f4; D: B4 12 J4; E: B4 18 4

1 FECRAEMRETHALREFNUER (HE X 200)
Figure1 Histopathological observation of mucosal carcinogenesisin Chinese hamsters (HE X 200)

2.2 miR-504 BT 75| B 5e bE KM 36 iE
D725 R L bRt Wom B BER/IN k325 bp,
1% 74 E miRBase(http://www.mirbase.org/) £ 4
PEUEAT BLAST 2041, 4 R Boxize 5 S50 B
e R R 4. AL ADEREEM miR-504
HA R W Lo 45 5407 (4004 miR-504
A1)
AGCAGAGCTCTCTGGCTAACTAGAGAACC
CACTGCTTACTGGCTTATCGAAATTAATACGACT
CACTATAGGGAGACCCAAGCTGGCTAGCGTTT
AAACGGGCCCTCTAGACTCGAGAGTGGAATAAC
TCAAAAGGAAAAGGTAACTCAACGAGCCATCCA
TTTCCCACATAGAATCACAACAGAAGACAGAAAA
TATGGAGTGGAATGTTGAATCAGCTGCTGTTGGG
AGACCCTGGTCTGCACTCTATCTGTATTCTTACTG
AAGGGAGTGCAGGGCAGGGTTTCCCATACAGA

GGGCACAGACTACCACCGTATGGCAAATGTTGA
CTGGAACTCAACTTCAAAGCCATTTCACCTGGA
AATCTTACCCCACCACCCCAATGCTTCATGAAAA
TTCAAGGTACCAAGCTTAAGTTTAAACCGCTGA
TCAGCCTCGACTGTGCCTTCTAGTTGCCAGCC
ATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTT
GACCCTGGAAGGTGCCACTCCCACTGTCCTTT
CCTAATAAAATGAGGAAATTGCATCGCATTGTCT
GAGTAGGTGTCATTCTATTCTGGGGGGTGGGGT
GGGGCAGGACAGCAAGGGGGAGGATTGGGAAG
ACAATAGCAGGCATGC
2.3 miR-504 B{K Z R &5 T

i1t The mfold Web Server 734, 122 miR-504
AAATFAIM st f 64, Hhhis/hrEAa
HfE(A G =-76.40 kcal/mol) T 1% (1) — 2 &5 e
& (B 2), TRAE HH R BEE miR-504 [i4 )75
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53 HT AT miRBase [ 47 H1 [ 0T, 10 R4
FI ORI T miR-504 (1 EAA TR A, 1A v b4
S 71 4 miR-504 R4 .
2.4 miR-504 7£ OSCC ME AL MMM RIZ=E
X H gRT-PCR J5 A8 Ml U 1 A miR-504
(215 &, miR-504 N2 U6 Kk 1, %
fiff it & 35 S B — 0, RS ERR L. R 2700
BT AR RIS T, B AALMAMEECH 3 M,
FAEDEL 3K, T LIMER B miRNA )%
B, @G0 M, miR-504 718 % 41
P RIEFHIEW T : /£ 6 4. 12 JA1 18 J4
I, SCHS2H K Rk 2 A 4111 0.83. 0.33,
0.23fi; 128 I} ) A & B F K T 10— AN 1) Bt
(P<0.001), HAWAMHILKRZETE B EE
(P<0.05); AHA T3 120, 5502 miR-504 (13K 1A
KPS AR (B 3 A2 .
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Figure2 Hairpin structuresformed by precursor sequences

T 48 o w50

7e: JBEE, A4 3 TP<0.01, T P<0.001
E 3 REER OSCC i miR-504 tH3fFRik &
Figure 3 Relative expression of miR-504 in OSCC of Chinese hamster
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Figure 4 Expression of miR-504 in OSCC of Chinese
hamster
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AR, B T2 T IR IR OSCC AH K
AL S bR AE ARG 16 (BRI T, BTN B
Sk AL OSCC ah WAL (¥ i r, & 7T OSCC
RARHLH S Pom W B 2E W5t . HaroeT
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Expression Characteristics of miR-504 in Oral Squamous
Cell Carcinoma of Chinese Hamster

WEI Jia-ning, XU Guo-giang, GAO Ji-ping, WANG Xiao-tang, XIAO Lan-fel, SONG Guo-hua
(Shanxi Medical University Laboratory Animal Center, Shanxi Key Laboratory of
Experimental Animal Science and Human Disease Animal Model, Taiyuan 030001, China)

[Abstract] Objective Ananimal model was established to study the expression characteristics of
miR-504 in the cancer and adjacent paracancerous tongue tissues of the Chinese hamster oral squa-
mous cell carcinoma (OSCC). Methods The OSCC model of Chinese hamster was induced by
smear of 9,10-Dimethy1-1,2-Benzanthracence (DMBA), cloning and analysis of the precursor
sequence of miR-504 in OSCC. The total miRNAs in the cheek pouch and paracancerous tongue
tissues were detected by gRT-PCR at different time points (0, 6, 12 and 18 weeks of modeling).
Results Thebucca mucosa showed mild hyperemiaat 6 week, thickened at 12 week, locd leukoplakia
lesions and erosion at 18 week. Compared with the normal control group, the expression levels of
miR-504 in the cheek pouch tissue increased by about 0.83, 0.33 and 0.23 times (P<0.001) at 6, 12,
and 18 weeks respectively. The expression level in the tongue tissue was about 0.92, 0.84 and 0.27
times compared with that of normal tongue tissue respectively (0.001<P<0.01). Conclusions The
expression of miR-504 was significantly increased in the OSCC model established by DMBA smear of
the hamster cheek pouch tissue. miR-504 is closely related to the development of OSCC and may
regulate its target gene and its downstream signaling pathway. The results of this study are helpful to
understand the differential expression characteristics of miR-504 in the cancer and paracancerous
groups of various stages of OSCC in Chinese hamsters.

[Key words] Chinese hamster; Oral squamous cell carcinoma (OSCC);

MiR-504 expression characteristics
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RMHAT M. R 6 LAMPY 38 5 A b ARk AT, e Il A L4
FMY 3, A b FHORATE 9 R A 118 fglul. 4518 2 89 F R LAMP AW
FIEBRAERE, ik G, £ 1) TR, SRR EZRK, THTHERATFE e RiEn,
[K$17)] 4H45RATH (C.bovis); TRA~F 5B 3 (LAMP); 40

[(FEIPES] Q95-33 [NHIrEHS] A [XEHS] 1674-5817(2019)05-0349-07

A HEIRFT 1 (Corynebacterium bovis, C.bovis)
Je— P2 P M, SR ARESoN, A
FINT iz 0040, RS MY, T8N R
KM, B B ROR 7, DY
L5 RE IR R E 2 — A, EERR. Rk
TR R — HUR Gy, L& g/ RURIL
IR Bz 98, SCID /N R BLR B T TRk
SORER . W R R, Y )S 7~10 d
DL “®%)s 7, 14~20d W HATIH R, (HEKG % /b
TRFSE 30d Ay ALK AT LB AE . A
I B, TR T U 5 B B R AN R v 39T, K
PP B R . G A, KR
W, SR AEKEBEING . XY
JUREMSER 4 RE R, Ft O aski®
LR SIYIHAFN R LR K /I BROC L S e
R 11 B 5 6 A 2 — o FRE T 2010 4 15 TR AR

(U= B HA] 2019-04-29

[(BRETIB] iR 7571 % (17140900600)

[MEZEN] 1D 75(1981-), Lo, MIWFFLGY, 32\ L5051
JREIFIFSE . E-mail: moyifj@163.com

[B{51E#] vy W, E-mail: gaochengdgh@126.com

TE 1 P A D01, (H 4 RPN [ AR AERE
(R I H o ANAT 2017 FAUA (1) AR AR ET oK)
T IZEE 4 25527 A PCR AN 7% . ARETTH
ST — MR S MU AU AR RS 1Y
(loop-mediated isothermal amplification, LAM P) £l
Jiid, B A ERIRAT B 1) 3R B SHF

1 MR57FZE

11 ##l RFRALES

4 HERFT I ATCC 7715(C.bovis). W& ifi [ 7
AT ATCC 35149(P. pneumotropica). 2”15
if 4% ¥T 7% ATCC 14065(B. bronchiseptica). 4
{0 2 BR % ATCC 6538(S. aureus). ZE[kAT &
ATCC 27853(P. aeruginosa). Mk M T B
ATCC 51116(C. rodentium)¥ Il [ 36 Bl AR vEE 4 5y
Wi 0y (American type culture collection, ATCC);
B A% 2€ V01 7% CMCC50115(S typhimurium). 45 [
LB H CMCC 51572(S. flexneri). i % 7o d (14T
# CMCC 46117(K. pneumoniae)F4 i) (5 H [ B 21
A= ) A B DR B L

AL BRI SR S (LAMPER) I B A 5
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WAL YR A PR A T, 40716 3 R 41 DNA 2506
FEI B R AR (L) B R 27, DL2000
DNA Marker i [ [ 4 TaKaRa 24 7], BiflgHiIl B
TEUEF Bio-west 471, GoldView™ KR4k B
BT B (SBS) 2R HE AR R A T o SR
U LA-320c, Wb B H AR L 2Z R A S

1.2 7%

121 3ot 54 R i GenBank AAfH4F:
BRAT I 16S rRNA JEFFA,  Blonf FLAR < X 5k
FIH LAMP fE4 Bt SRkt —4 LAMP 514,
ARSI 1Y) F3 A1 B3 514 FIP A1 BIP FllEA ]
YLB. SIWFsInE 1, Wl T A TR
JBE 0 A PR 2 7 A

% 1 LAMPH #&51455)
Table1l Thesequencesof LAMP primers

R ZERS

SRS (5 — 3)

F3 CTTTTGTGACGGTACCTGCA

B3 GCATTTCACCGCTACACCAG

FIP GGACAACGCTCGCACCCTACGAAGCACCGGCTAACTACG
BIP CGTCTGTGAAATCCCGGGGCCAGTCTCCCCTACAGCACT
LB GCAGGCGATACGGGCAT

1.2.2 JKF 4 DNA 4RI 48 Tiangen 41 14 3 [l
2 DNA #2387 & Ui W PR T 40 o« SR HUT 40 1
FERIZH DNA 22583 661 TR 52 Aceorzso 7E 1.6~
2.0 AT AEH . 3815 DNA i T -20 CIx
%M.

1.2.3 LAMPFHikthi s 5448  DUERRIRFT E
SEDR A R4 BAREAR , KB 2l K o 25 IR, K
MR LAMP S, 2 LAMP Y 3457 &
Y, SRR 2 R RAAT AL . KR VS E T
SRS IR N IRl e, gk BETFROR K
AP N R A PR . O R N RS P,
60~66 CH & VuH . 30~75 min W ),
X RN G A AT ARA -

% 2 LAMPH 8k &
Table2 The Amplification system of LAMP

1% gy H
2 X RN LR IR 125ul
FIP(40 umol/L) 1uL
BIP(40 umol/L) 1uL
F3(5 umol/L) 1uL
B3(5 umol/L) 1uL
LB(20 umol/L) 1uL
Bst DNA &1l 1uL
P ER R 1ul
DNA #4% 1~2uL
D ERETIN EF 25l

124 3 FHam 24 2.0% 5 IR B FL kA
MEL H O gk H S . B2 ul 334 =Y 4
SR IRBE SR VKA I, 47 B LAMP REAE 1 (R B
Tl TV A BE P A R B B 4 U0 Ay 9
76 LAMP SN 2500 HN, S A I 4 (0581
I R BA A ) R B

1.2.5 LAMP4FFbeaem  DUEBRIRAT B4 R 40
DNA 2y FHE FRBEAR , KR Al 7K g BH 0] A
B, WE Al AT B U AR AT R . &
(EAERE . AT . REYDTTHE . MK
BT MRS AT IRAT IR i 98 5 B AT AT B AL TR
21 DNA A, AR AL LAMP Rl 7
E AT Y, AP T R R e
126 LAMPRAEZAN  AFHARAT#HE K ZHDNA
PR $% 10 £ B0 R4 Ff A 11.8 ng/ul + 1.18 ng/ul «
118 pg/uL. 11.8 pg/uL. 1.18 pg/uL. 118 fg/uL.
11.8 fg/ul. 1.18 fg/uL Ht 8 AN FE B AF A A AR
K ASCEEANT I LAMP R 7 VL AT 1, LU
5 A AT W BR

127 e REAEIE oK 52 ML SPF 44/
(BALB/c/IM 17 3, /B 35 0, 3908 it i sl i
B = VE TR A A A AR RS b ) 9T N )
0.2 g, &IF T 1 mL PBS(pH7.4) il ik i, 1% 11
2 B 55 DR 2H DNA $2 0] & U W 2 B DNA . 4y
HRFH LAMPYZ AN A A5 #E(T/ICALAS 20-2017) 512
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Sy A HOARAT BRI 7 AT TR, A
b5 UL AT 57 07«

2 8

2.1 LAMP il 7335 RY%& 3L
ALY B G A, RIANTR] S BTt JEE AT J W IS
AT ER . W 1 PR, WIS R 2 7s

Block A(No Connection / 60.0° C):D(HoSetting)

60~66 CHEEENGFHMEXIRY 3G, *IUIER, 3
64 CIH eI ) L, ROV R, WE
#¥ 64 "C V. 60 min Ay f 4. Wil 2 fr
N RIS LAMP 37 8444 22060 K it 3k
ITH 14, 5 R4 m Pk T WS R BR 47y, B
PEX R WLty o WD R AT L LAMP
PR AT .

Block B(o Connection / 62.0° C):D (NoSetting)

0.6 0.6
0.5 / 0.5
0.4 / 0.4 ,/
0.3 / 0.3 /
02 - - / - - - / 0.24—+ - /
" / A y y
0.1 0.1
0:00 8:00 16:00 28:00 40:.00 52:00 0:00 800 16:00 28:00 40:00 52:00

Setting | Display | ¢ Result{ Judgment (¢ Amplificati

Block C(Ho Connection / 64.0° C):D(HoSetting)

Setting | Display | ¢ Result( Judgment ¢+ Amplificati

Block D (No Connection / 66.0° C):D (NoSetting)

06 06 —
05 | 4 ! /__.-——— 05 ! l | /-"""—” 1
04 4 4 | 4 4 { 0.4 1 { / { 1
03 4 4 / | 0.3 1 / ! 1
0.2 / 0.2 /
0.1 1 / 0.1 t / 1
0 0
-0.1 -0.1 I
0:00 8:00 16:00 28:00  40:00 52:00 0:00 8:00 20:00 32:00 44:00 56:00
Setting | Display | ( Result( Judgment (= Amplificati Setting | Display |  Result{ Judgment (¢ Amplificati
C.bovis ; H,O

1 LAMPREGRE B9

Figure1l The optimization of the amplification temperature

bp

2000

1000
750
500

250

100

M: DL2000 plus DNA marker
2 HERATE LAMP i 1845 R QN
Figure2 LAMP detection of C. bovis

2.2 LAMP 4534
53 ) CARE il (ST A AT B L SR SRR AT B
S (VAT ER R . ST B . RV T 4
BB WA IR AT B il 28 ST B 1)
KL 40 DNA BT LAMP Y 3, AR HolR AT
PRIEE DR ZH DNA A BH T FRARAR , KR 257K 4 B
PEXTRRAEAR . 45 W 3. B 4 froas, U4
DRAT B8 HH TR TP 384 i 2 Ry S 3, gL
BRI AR LY 1, A7) LAMP R 77
RS R AF .
23 LAMP REUEHN
L 11.8 ng/ul 124 He PR AT B 2L R 41 DNA Jgic
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os BRI, 2 10 (T BEEERRE R AT LAMPY 3, A%
07 - HE LAMP 0 R (1 OUR e o 45 5 SR AT
. —E S LAMP SRS otk IR 118 g

2 o — AR (El5).

" s TERGRESE 24 BRI FIRE
—asusinn A SR 1) LAMP R AT b
" TERSEE - HEAER PCR 7T 52 ) BRI TR . £k
W0 0w w w0 w0 peesene 2 30T, LAMP IR H %k 98.08%(51/52),

R R fEl/min

3 HRMRAE LAMPY EE
Figure3 LAMP amplification of specificity test

FCEWE, O MU AT AF AT B ; 10: fili 98 70 7

PCR FH A H 2l 94.23%(49/52), LAMP J5 3 (11 FH
PERY H #2458 PCR 55 3.85%, &4 %k 96.15%.

AR PR AT AARAS TS B: e Sk P icAG M
L FHRIRATE; 2: 0K 3: ME M T EAT 1, 4: S UGS AT, 5 S (WHITZTERTR, 6: ZRIRAT T, 7: RASEVD T TR, 8: 4

% 3 LAMP#IPCR 7735 H LE 4R
Table3 Comparison of LAMP and PCR

CA(TATE; M: DL 2000 plus DNA Marker

E 4 LAMPHR1%i1E
Figure4 Specificity test of LAMP

i H LAMP PCR
FE S B 2 52 52
[{ER e ==y 51 49
B [ % 98.08 94.23
FE [w) BT 49
L[] BA 1 B 1
FFEE % 96.15

3 itig

AR 1 T 25 8 TR U s AL

if, JI;L@/J\ B AR A B RAA BT sk, AR RAT
IR AL E N SN a7 o P 2 I R &
/JJJJ(NK)QEHH@{E PEEE, PRI TR 178 i
%ﬁﬂ\ﬁfkﬂﬂ?ﬂ?i@“[“o] LAk, Es bk
S8 B 1) Wit P A IR AT BT G 1) SR I R
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5 6 f 8

750
500

250

100

A BBUEAERIE PR ASI; B AU L iAG
1:11.8 ng/uL; 2: 1.18ng/uL; 3: 118 pg/ul; 4: 11.8 pg/ul; 5: 1.18 pg/uL; 6: 118 fg/uL;
7:11.8 fg/uL; 8: 1.18 fg/uL; M: DL 2000 plus DNA Marker
B 5 LAMPHU IR
Figure5 Sensitivity test of LAMP

Ao AR BRIRAT T8 I A R R SR L DA
A SIS BB PY AR R T R A AR
PRI, AR IR, RO R AT R AR, 15
A 2FRRARAT B8 JE i AE AR TR 8RS B 1220 3 22
(Wi Geil, TR R WY B . Bk 8
Hoo T8 K ARSE IAT Ak, & 4B
(Y[R 40 L R AT AL . v B v Ay e i 2
Yooz AT FE R 0 S S R ER A, IR ANRE
s 1B AL RS, A2 %0 Js A s A AL 7
TR I IR SRR TR PR B Al o B B R
NS NPT I S N7 BB AN 3 1 W
HE R EEENRY T-B. HE— s R UIR
MEF R X FIg R A, — BRI, E
WA F PR, T2 S U R A
AR A T Bl AT 14k

HURT, 200 nT e 5 IR0 03 1A 5 75
AT LW B HARAT B8 9 22 [RPHPE DT, 3
RN . — B B K AR, EHER. K
Jeft Jop, MPERE . ERKR, JrE N
R, PR /N BB DR T 18 FE A sl A A A A T
P, EHAERMERALIEAT A Oy B R, B

TR PG AP RAT s A, SR R,
G R, AN TG T AR AT 0 o T A
OF AR 7k A e B R A
P, Wk Z, JRHA T A KSE
JHFFETE ARSI JE R 35 . LAMPECA A 2000 4F
Notomi S5 IE (1) — P PROEAL Y BE A, B
I —Fhi% & 4 DNA S 1 (Bst DNA polymerase)
H2 KRR 19, 5 S VAR e 4 6 N hoT
X Ja, 70250 451 R (65 C A2 A ) B B |-/ Bk Bl AT
SERAXFRY 1Y o O 45 BT I O R ) A
PR (LD TTE HARUEAT WIR S8 e, o Rk
AR . DI H &M, Pk, R FRR.
Yy FAHET AR UG A TS, & M
F T8 JE AR A PG AN LA 2 . (HJE, LAMP
(MR, — HITs A5 TR IRs 4, 4y
DA ) 2y 3 A PR P, A B T A o R
L. 5346, TR B R LR

16S rRNA H A7 i B RS MR ek, &
A A0 RS TR 3 R BAR TR I 4, ] SEBROG) 4 B
M R RO, MAHEZ. A
WETTHLE A= R AT 1 16S rRNA JE R P 51 ik — 21
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LAMP Y 3845 2 05 19, %8 g LAMP Sl 44 2
BT AL . 5 SRRSO 0 HT . SR &5 R
WoR, LAMP Y88 AT AR5 4 18 FL i 0] P 58 BX
l, FEEvELr, REBUEE PCR . K43
Al E RIS WIR S AT A LS, e T s AT
HLUK, PRAEMIAE. mak, HgE % 7RG 8
WP WmRE £ % W), PCR A LAMP 1
Floy TLED A 7 i AH L, LAMP J7 iR AUsebE
B PCR T %M, SHURERNIZ5 R —3, PCRA:
T 5L BHE AR S BERE LAMP 5 . 2y T4
YR 7 2 A R e . . RS, T
FF90 R AR R0 0, AHAT T 456 20 B R 95 5%
994 L2 A W 4 b A EAT B IE

Zr b, AT T A HRIRAT R LAMP PRig
R 7530, SIUE HAA LEAS 2 15 55 4 A A
ICES M BRH], HAfmE. PebE, R, REm
g, dRHAER BT, TTHTSERIY. H
KB IRE A  H i J SI 06 20 ) A5 v AR IR AT
PR RRSTI S 122 7 V2 (R N T Ay S 56 50y 4 o 4 o
EFR I N 8

S35 3k
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Development of a L oop-mediated | sothermal Amplification
Assay for Detection of Corynebacterium bovis

FENG Jiet?, ZHANG Quant, QIAN Miao?, XIE Jian-yun?, GAO Cheng?
(1. College of Veterinary Medicine, Yangzhou University, Yangzhou 225009, China;
(2. Shanghai Laboratory Animal Research Center, Shanghai Quality
Monitoring Center of Laboratory Animals, Shanghai 201203, China)

[Abstract] Objective To establish arapid and specific loop-mediated isothermal amplification
(LAMP) assay for Corynebacterium bovis(C.bovis). Methods A set of specific primers were
designed based on the 16S rRNA of C. Bovis. The reaction parameters of LAMP assay were
optimized and the specificity and sensitivity were determined. Results  Among the tested bacteria,
only C.bovis could be detected by the LAMP assay, no other bacteria were positive. The detection
limit of the LAMP assay was 118 fg/uL genomic DNA of C. bovis. Conclusions The detection
could be completed without expensive equipment and it was simple, specific, sensitive, and the result
was ready to read-out. LAMP could be agood alternative method for arapid detection and surveillance of
C. bovis.

[Key words] Corynebacterium bovis (C.bovis); Loop-mediated isothermal amplification (LAMP);

Detection
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84 RNA TRPVA EE M EHFME KR
REME B IR T RYHNFIIEA

& 31 JLEE KT AUREE2
1. ZPRMer LERLERETF, A4 054000;
2. MEEFSHFEHFIRE —WEERAF, 4 054000)

[E] B8 ER4K K RNA(ShRNA)BEI &% 5 w45 A F & 4(transient receptor potential
vanilloid, TRPVA) A& B xt#74] SD K AAAEM T sh LB AR AR R agusl, FHiE RAZHE
8 R K RAARMNE AR M E FHWAER, 4R35 TFHRNA(SRNA)F LR, #MEsE % & RNA
(ShRNA)-TRPV4 F A E AR, RAEFEIE 69 K A AT, A4 shRNA 41, RA B %
FA IR KR FAAEM T 4942 % A= cobb /& HE F & VLR T MR 4047 SR F &
om Az LR 1| BR R A= % BB G % 4B (Aggrecan)#) & ik 5L BF 3% 62 & PCR(RT-PCR) A=
Western blotting A F o2& & A A~ E @A RHE-FE — S RA R EE(INOS);, X EAE X B -FIRASL
B 2(COX-2)An4 &% & B3 9 (MMP-9); A BB A8 X B F B A& miesg -2 A H (Bcl-2), Bcl-2%
# 3BT B F(Bad), Bcl-2 R#A0% X & @ (Bax)vh A AF LR 69 R A RERE @ K fig B -3
(Caspase-3), Caspase-6 #» Caspase-9 #9 £ X K-F, 458 0.011 uL shRNA-TRPVA 1% % 4 & 4%
FAERE, A 90.3%; ¥ B SD K R AKX AMT ; A0 SD X A @ £M T, cobb /4
35.22° + 2.18°; shRNA %1 SD K R 442 %) £M%, cobb A 4 24.07° + 3.09°; RT-PCR 4 R 27T,
AR LA FEAZ 22 F INOS COX-2, MMP-9, Bad, Bax#=/H =48 % ¥ Caspase-3, Caspase-6,
Caspase-9 47 mRNA & iA /K- 39 & F 4 BB 20 (P<0.05); M8 = B F Bel-2 49 & A K-F 28T
*t F8 48 (P<0.05 ); Western blotting 45 3% £ 7, 424! 48 #i4% 4042 F INOS A= MMP-9 ¢4 & & & & /K
34 & F 2+ B 40 (P<0.05); f{&F shRNA £1(P<0.05); %75 LA 44k F .45 % 2 =, shRNA 2844
AP | BRJR & G A % K& G %45 (Aggrecan) & & 49 & & &R K-F 3448 T 2F B8 48 (P<0.05);
7 & FAEA 40(P<0.05). 4518 shRNA-TRPVA T A dp 4| F A M E JARA & #iAz m e eg A, &
IRAAZ AL F INOS VAR K M FF COX-2 2 MMP-9 84 £ A, 2 #4% 40 42 44 1B TACERIPAE A .
[E817] Az e, FAEME; AT, VBB HE FRE; Bt AT B W4 E L 4TRPVA)

[(FEIDES] Q95-33 [WNHkIrES] A [XEHS] 1674-5817(2019)05-0356-08

Oct.2019,39(5)

T/ AEA & RS (adol escent idiopathic
scoliosis, AIS) & L& RHE WIpam 2 —, HiFF
U P A A AA e B AR IS . ALS AN R e

[Y#5 B #A] 2019-03-28

MEEEN] 4 #:(1985-), B, i, LRGN, LENFHE
HJ7H IWi5T. E-mail: x1e7ho@163.com

[R{E1EZ] PUIRIR(1987-), L, fl-t:, M TRY; 2<% )5 T (1)
WF5t. E-mail: zhenyin252891@163.com

M EARRE, SRR, i
LBUR & =R A, BERRA T AR
B “HRRT” 22—, bR E a5
B OHEAE R RN, Bk 1) e A
L, LTS R AR 3G 2B, Ho AILS
BN S 5 SR R PR R R K P DDA S,
HWEITERY, TRE AIS AR F A 1.5%~3%,
wEE N Fk, SRR RO T T B



Oct.2019,39(5)

SE6 AW LR PE 2 Laboratory Animal and Comparative Medicine 357

X DFEMEETRAEZEE Y.

Wi s} 8 5% 2% FELAVE (transient receptor potential,
TRP) 8 505 W R ENAR N — 2832 20 A (M ARG ¢
PEBH & o IE e, B R A A R
(transient receptor potential vanilloid, TRPV) & TRP
WIEH RS, TRPVA 2 HAA — 3 Tk
FEPE (1) A1 ) HE3E BH 125 700, RSS2 I S22 T 1)
Ak, SHU) 215 S H VIR . BE TR
RNA FHRHA G E R A 500 LA 2410
T-BO, X AISHGYT, BEAERE TR 2 4R
o AT, TATAR 2 T ME A AN B 1 B R
J& o ASEES DINUBIROE ME 2 Tl 1E TRPVA AU
M B HEAEY) )2 50 B R U i X RNA (shRNA)-
TRPV A X T-HE ) 5 s k% 40 B ey o 7, DAA
ALS 11 L e 168 1 JE B 5 7

L APRSE

1.1 LW Rk

SPF g fe 25 7L SD KB 30 M, A& A
(91.3 £+ 3.6) g, I A iR A LK) .0 [ SCXK
(4)2016-0893]; DMEM }# 3530 42 [ Gibco 2
wlo REPE I BRI, 2 H & £ BE(Aggrecan)
N 4 8 2R 1 -9(M M P-9) i 5 8 — 4 AL %
& B INOS Hi4 0 5 3% [ Abcam A w5 141
% L(IL-1)ATIL-6 ELISA X7 &0l B bt 38 20K
WAA R A A .
12 KWHE
121 Z=¥Ex % SDKREFETFMEEESEL
R F L S S 5T L SPF 2% [ SY XK (32)
2007-1193], =i 4(22.9 + 4.2) 'C, FAHESE
3 45%~55%, TG iR R . L SIS H 1,
¥ 30 L SD K R 2 oot A, B ZH AT shRNA
N34, w410 M.
122 HAMNE SARGHE  RHAZEHIE
KA TS AR 70, SR TR VR
SD KRk Lai AR e, AR ™% I8 w51,
A E P ZAE B, Y 6- SRS I v I,
A LXK, ESD KFAHMZIRA., FIH
B2 DR A SD oK B AR 75 B A 1R e By 6
b K U A7, AT AT ALEE; shRNA 4

SD K BUR EEE A 75 B, & 8k, CT &
PEF T12-L 1 MEAAVESS 10 ul shRNA-TRPV4 1235
BERAA, BEAYL: SD KRR E A FE 2 SRS A,
CT 5] T F T12-L 1 M I 25 A B AR K .
123 ShRNA-TRPV4 Fit#AaME ik SRNA
TR B, GeneBank i [ & i) Ui TRPV4
FEFEA, 6l TRPVA [T SHE(ORF) 7471
it SRNA THUF 51, F IR RNA 4 i shRNA-
TRPVA FHREAK, ANJEIRNG B (HEK) 40 i i e A
ROFH, B A ERRE T AR il S o Ewa
BR 2 W) 58 B
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% 4% 5-GCATTTGGGCCAATACGTTT-3'
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Figure1l Construction and transfection of lentivirus vector shRNA-TRPV4 (100 X)
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Figure 2 Imaging findings of three groupsin SD rats
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Inhibitory Effect of ShRNA TRPV4 Gene on Intervertebral
Disc Degeneration in Scoliosis Rat M odel

LI Yan!, KONG Jian-junt, CHEN Zi-qi!, ZHU Cong-cong?
(1. Department of Orthopaedics, General Hospital of Xingtai Mining
Group of Central Hebel Energy, Xingtai City 054000, China;
(2. Department of Internal Medicine, Second Affiliated Hospital of
Xingtai Medical College, Xingtai City 054000, China)

[Abstract] Objective To explore the mechanism of short hairpin (ShRNA) transient receptor
potentia vanilloid 4 (TRPV4) gene on intervertebral disc degeneration intervention in SD rat scoliosis
model. Methods The classical scoliosis model of bipedal rats was used to construct the animal
model. Based on the principle of siRNA interference, sShRNA-TRPV4 interference vector was
constructed. According to the purpose of the experiment, animals were divided into three groups,
control group, model group and shRNA group. The degree of scoliosis and cobb angle were observed
by radiography, degenerative intervertebral disc tissue was stained by pathological HE, expression of
collagen 1l and Aggrecan in nucleus pul posus tissue was detected by immunohistochemical staining,
inducible nitric oxide synthase (iINOS) was detected by RT-PCR and Western Blotting at gene and
protein levels as well as inflammatory related factors cyclooxygenase 2 (COX-2) and matrix
metalloproteinase-9 (MMP-9) and the expression levels of B-cell lymphoma-2 (Bcl-2), Bcl-2 antagonist of
cell death(Bad), Bcl-2 associated X protein(Bax), cysteinyl aspartate specific proteinase-3(Caspase-3),
Cagpase-6 and Cagpase-9. Results  Thetransfection efficiency of 0.011 uL shRNA-TRPV4 lentivirus
was 90.3%. The control group had no scoliosis, the model group had |eft scoliosis, and the cobb
angle was 35.22° +2.18°, the shRNA group had left scoliosis, and the Cobb angle was 24.07°
+ 3.09°. RT-PCR results showed that iNOS, COX-2, MMP-9, Bad, Bax and apoptosis-related
factors such as Caspase-3, Caspase-6, Caspase-9 in the model group was higher than that of control
group (P<0.05), while the expression of anti-apoptotic factor Bcl-2 was lower than that of control
group (P<0.05). Western blotting showed that the expression of iINOS and MMP-9 in nucleus pul posus
of model group was higher than that of control group (P<0.05), but lower than that of sShRNA group
(P<0.05). Immunohistochemical staining showed that the expression level of Type Il collagen and
Agrecan protein was lower than that of control group (P<0.05), but higher than that of model
group (P<0.05). Concluson ShRNA-TRPV4 can inhibit the apoptosis of nucleus pulposus cellsin
scoliosis rat model, reduce the expression of iINOS and inflammatory factors COX-2 and MMP-9in
nucleus pulposus tissue, and protect the degeneration of nucleus pul posus tissue.
[Key words] Nucleus pulposus cells; Scoliosis; Apoptosis; Mechanically sensitive ion channels;
Transient receptor potential vanilloid 4 (TRPV4)
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HEAT S (098 Y6 R 1 (GFP) B Yehric . BV BTRE( 5
WA AT A 10% 2 1375 (1) DMEM/F12 K5 354k 2
PG H NG RE A K B = ARG B, 2R v QA Ml
A0 M G e R A AAT RS IR . B . R E
SO S o ) s T AR, SRR AR T
£ 507 FE AT ALK R AFH = AAhUCM SC 5 77
s GFP R 1205 TR 4 AW LR 9% 48 h, 4k
PEERIKELUE T A S SR A M, 5% SR TUBE T ¢
T bric BT 40 L, B GFP-hUCMSC, FiZ:
B R 7K R R A B Ak S 108 mL FH TG
S A S S
1.3 BRRFN4EAEE LT 5t

K P AL 2 S0 ST TR i PN e v 5
R0, RIE A 2868 P R A i 12 AR 0k 2 /S H
A, e HIEMM e A, 6B @IS F gl
D ROEFNESE X, e E 1 mL 41 iR

(%5 108 /4> J3 % GFP-hUCM SC) (3 it 28, ERKs
GFP-hUCMSC &y 21 3 M 4% 2 4~ H I
JHF R SIE B IX ke BH P 56 JH A 2R AR TR) TR B 7, BA
[l E 7 2N E S AmL 23R K
1.4 GFP FH$ZHAEEI M ER
faEH AR LA A, TARUIEGE 73 IR 2,
F OTC(— MR & M I LG KRR A
W) L5 HIVEUKER TR, 3 0 DAPI B 5 15 24t
PN AL A5 GFP BHE 40 B 18 40 A1 F 411
15 AZEMMRREEE(SRY)EE A9
DIROE S FREA LY, PO N E g )5
DNA X &2 DNA, LLPCR 7%y 9 A\ SRY &
K, PCR Y345 WP 51 Je T B4 4 AE LR 1o 473847
YA LN RE B UK G, TR R A g H
() 45ty T4 R o SRV S 40 B 1 26 57 JHR T A B )
R H M -3- WERR I NG (GAPDH) BE R o N 2
1.6 ABF4HAEYFREE BN
DIRUE S FREA LY, PO N E g )5
RNA 2GR 7] &3 HE RNA, A first Strand
cDNA Synthesis i 7|4 i cDNA, LA RT-PCRJ7
R WO 4 B R e A DRI 40 A% BT 3 B
(Hepatocyte nuclear factor 33, HNF3B). JH-4f Y
¥R T 4o(Hepatocyte nuclear factor 4o, HNF4or)
FTF 8 A (albumin, ALB)[f1#1k, RT-PCRY 147 |4
FEB S 26 ILER 1o 38 7= 40 28 B T Bl vt S Pk
i, TR AR A B H 4 . Rk
SF 20 B 1) 755 21 JHF I R BH 6 FR, GAPDH S R 5.
17 AFFHEHFREBRN
DIEGH 2> AR 2L, FAARL S % 10% H RS %%
W Ja A R, il K4k PrsE
S0, RN 40 By v 2 11 40 k% DR T HNF3B.
HNF4o FTALB [/, Z3 5l DA R (1 — (At
% HNF3B. HNF4o. ALB), 7Ei&a M 4CHEH
T, WEIR B 28 MREEYE 3 UK, Wi AL
TP, BT E 30 min, BERR £h 2 E L
3G A AR FE Y 2 min, 76 BB N LS IR

2 HR

2.1 GFP FH%4mAE B9 22
FFREZH 2V OTC i o hE vkig ) B, 1F
D¢ ARSI %< B FE 52 A T P 40 Bt A S 1)



366 S EhY) 55 Lb A S Laboratory Animal and Comparative Medicine Oct.2019,39(4)
% 1 PCRE(RT-PCR ¥ &5 R EIR KIRE

FEER S AR H (#)7 Bt lbp B EE IC

xRY F5'-CGAAGACGAAAGGTGGCTCT-3 120 55
R5-TATCGTGGCCCAGGTTTGTC-3'

ALB F5'-TTTATGCCCCGGAACTCCTTT-3 245 57
R5'-AGTCTCTGTTTGGCAGACGAA-3

HNF3B F5'-AGACTCCGGCGGGCACCGAG-3 240 60
R5-GTGGTTGAAGGCGTAATGGT-3'

HNF4o, F5'-AGATCCATGGTGTTCAAGGA-3' 113 57
R5-AGCTCGTCAAGGATGCGTAT-3'

GAPDH F5'-GTCATCAATGGAAATCCCATCA-3 383 53

R5'-CCAGTGGACTAAACGACGTAC-3

LI T AR SRS 5T, Ak R
WAn, B GFP-hUCMSC 43 A1, & 185 /0 A 3
TE BN 2546 (1 1A), B I LA RAME 5 JE e A T
JHAEZHZA(F AB), M0E 52 1 T P i SR AH R AR A=
T ER K (0] L2 JFE I P9 W %6 AN ) GFP-hUCMSC
s34 (Bl 1C).

22 A SRY E[H PCR ¥ 1

K PCRASTIN 754%, 1T LAMEEESZ G I P 40 e
TS0 BT S5 2 A ZH 28 DNA A 31\ SRY 4
Rk, RIK N 120 kb (19 H 4645, M
A 252 0 TH P48 B v 56 1R 0) JECZH 26 2 T 40 21
DNA g HIAE] H (1) 454 (I 2)

A: GFP S1E4 B AR th 20 A0 FE I N 2544 B: GFP B4 M B/ /0 AR TR R ; C: B P IR

1 ZFRFREALR A GFP-hUCMSC 9%

M: Marker: 1. 2. 3: S<O& kG0 1T 4 22
4: BHYERT IR 50 4% AXHR
2 EFRFRELALE A SRY EFE PCR #&7

23 AR SEREEFEMALPRE
K RT-PCR il 7732, 1] LAMESZ IR A
0 Ly S5 (0 LU A ZH U RNA RTINS\ ALB
LR (K 1k 245 Kb ¥ H #9145 15) AT HNF 3B S5 R (K
J& 24 240 kb (1) H ¥ % 717) (K 3) & HNF4ou 2R (K
J& 2 113 kb 1) H (1 45417) (] 4) 1Rk, k&
52 16T P A0 M3 S (0T R L L= JFF 20 2 Al
ANEIN 40 s e B R ) R IA .
24 AFHAMBFSFERELFEFREPRRIE
JERE DR G AUk 24 Ge(n, mT DANERSZ i
JHF P9 40 3 S 1) 262 2 2R AS I I ALB 2
AN HNFda & F 0, R0 A2 HNF3B
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HAMRE(GRARER). ALB ITHIAHZE  IREH(E 5B). HNFdo 2 SRS (IR G 50 Al
JFF /I - R Pl £ o 20 A T S B AR B (0 M AR (1 6A . B). MiBcAaH532 i P340 BV S (¥ T
(B BA), B RIAE A 1T 2 B B (0 R B AT A SR R 5 B (L 40 (18 5C)

. : . ""rn 2R E 4 2R e - (N S
M: '\ifrker' 1‘,?‘ Hi- *%*ﬂ‘rm%f‘ M: Marker; 0: %5 (IR 1. 2. 3: SEBb 263
}%QHI;IDFsﬁ ,.w,l BIHERTI; 5. o7 SHLETT HFIEALLA A HNFdau SE1; 4: BIHER T
IEZLZAPY N ALB JEIA; 8: % A 4 AEEFFRFALA HNFdo, B RT-PCR #:

3 EEAFAFALRA ALB ERFEFI HNF3B EEH
RT-PCR #2i

_ '.,{ P oo | e 5
, . - R e -
R s s ER e 3 ) a
A === ~. B"'.‘C."" MRS G
Pt -~ =] &_".'.c'.‘ A Len

- - 5 . . gl a - 4
¢ - -, . L i K

T e 2 1 2 e T e

‘,.. ..‘. - ’ ST RerR; oo o & '\'.' y
fere5 - ‘:fi.,l.. '!".“.. X

B~ A It ---‘ s ey -

- == s . N,

b N P59 =R oy

3 s l"‘,'.- o0, 2y’ {

. . - <1 L8 %" B8 W ' > » v

. '3 B - ~»°o_'-.f‘ H c_ _“ » 7' o %
: B i PR L' T
& - '. w_. ."- \: -‘J- ‘}":‘ . ."-'. >
s o 78 TG N L
oS o [ LA 4 # A< T
L5 g » " Y.
(3595, - ° “ iy : e p Py
F55 PR Ry -, S -5 .'-J-‘-. G, | v 3, gl - 2
: ; PRl O e s . w

A N ALB(RR() 3 A0 -#iITK R L B: A ALB(ER () T340 T/ Co BT R
5 EFATBRELIA ALB RIGHELLZRE S

v w
Y
\ e c o
- . = AN
~ N .
S .
. < > .,
. . . »
p T
\ L3 .
s .
; ~
1
. A '.-‘
. e “w® “
SOpm 8 Shcgh 'ty 5 hin

AL B: A HNFAou(Ri ) 55 R 434 F T /N o g i lik R L BH 0t R
6 EFAFAFLALN A HNFdo IGELRLFRE
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3 idig

JFERE AR A A A2 VA7 48 AR A T S 9 A RU T
J7ik, AR SR G0 HE SR 1) R AR K I HA Y
IR MEAR P . 32 F 40 M AT 22 005344 785 B 1) vy
AR AR I T RE PRI 40 M, R R I AR T
AR 2ERE UG SR I B H hr 2 — . ARSI
CLAETIESE, UCMSC m] AR 3w iRy« 3E
BB AL, 1X K UCMSC AN Ak T
WA . AR R T 55 BRI iy H 4 B R
Pebric I GFP-hUCMSC, e fiyES T 2 A6
JERESE X Sk REEOM 05, T-ARUIECH 4 14
ARG IEA LY, 90 WAEE T n] AR VKR
D1 ML R B GFP BHIE 56 (5 5, Ty HLik 2
RHAT T AT o A T ple— s MM (1 454, R
SENTE S (1) GFP-hUCM SC AN AT ATE Sl R 458
KRR BRI L2 R RG R A R R A B SE 4
PERAENE, M ERAR T KNS, 55T
ZUI BT P >R Y 40 AR B RS S A 1R kAR
Ao X5 I E A AT UCMSC iG97 4T
YELL BT — B2,

H T DI AN E A LAY A
A SRRSO AE, ABETEN G T 7K A
TAKBHEY Gtk BRy w3 R BL(SRY i H)
IAETE . Y Ge (AR I 1 20 40 440 P 2 (1) B TR
gERE, T AN YN M 2 AR AL RS AL 0] (R S R, 38
EEY G (AR PRI AP AT, A2 % ik Al L s T T
J7i%, Bt GFP 3 bR e s BR AR 107 0k 78
gEULIESE, B2 A P e A 3 S ok U 1 55 2R 1)
hUCM SCH MR 43 A 7= 1R 26T, 08 MEVE S5 7 I
MEZHZR, FCIFRE A ZUh 4 mT 4 18 N SRY HE [
B, KNy 120 Kb, 1% EZH K914 H A SRY 2
PR B &6 G (098 65 5 o0 A (M I AE 4 2125 0
8, O T T A SRR T 55 24 (1 hUCM SCH]
DATE 755 21 JF M 20 28 P9 A7 I T ik S oTR A& e S

h TR G0 ML AR s i, AHIETUE
RT-PCRJ5 1A e 2N Sk 22 e (0 7V Oy T HIVER
PRSP S 7 N 40 A S 58 B RN &R (A IR A7 A
iR R, BRI A S hUCM SC it
OMRAEFE G, 2R LA B AR 42y T
DUKS I 3 A HNF3B. HNF4o F1 ALB JE K155,

T VAL A 2252 240 PR S 149 BH e 0 R I 0 206 2 T RS
MBI LLIL R FRIE . 12 PN AT %
AL R0, SR ER, diid hUCMSC
(1) S S5 S A ZH 2 A HUnT A 21 HNF4oFITALB
T AMRIE, HNFdo 24T HBKR H, ALB
T2 00 A T kA LS5 T /AR 22 X, e %

KB I RIL . SEe &5 Rk — e, e
S hUCM SC AL NG & 5 30 (1) B -1 I A7
WIESAS T A KR E ML, W EAERY
A, B G R RE RN E M,
i 52 B2 T, FEN ) hUCM SC 7 A A2 B4
WG ZAET 0 NI 4 BurE 40 i, /b 7E
MRNA FIH KR E T NSSTH-40 W358 2345
P&, (o B T DRt A4 Hu ke 40
ML, AT TN Al MR A ) T R .
UCM SCHAT 1) JF-40 i /3 A TR BE AL L B AR DGR 44
P AN AR TE A A B B IR B,

JHF & B2 55 55 K T~ (liver-enriched transcription
factors) s —2H 3= BAFAE T I I P45 IR e 2 A
KIEWH ST, TR KB MR R K
SEAE RO, (e AR, 2 6 K
BRI T, b HNF3B /22 5 I & 8 A2 1
B B SR DR T 2 I 8 X 8% v o BRI A o PR
TEMRR R B I HERIL, A HNF4o S5 55 KT
HIAEFEH . HNFdo & — PR it B, 2
RPN R s B R, e 4R &
Mo R R E AR 2, fE R F
W, HNF4o RIATH0E — S BE PRI 20K, Ul FFOIR
IR R S G R 5, AHIE AT A 4 i R
1 A e, s WS T A0 L 23 A RN 2 T 40 B A= 42
Dfe M E B B A, R IR ] A B A\ JHE I
VF 2 HE PR e sl 1 vh R RBEVE . ABETT S R
BoR, B A A 1 RGN
] DU 3 N HNF 3B R HNF 4o BRI R I,
1H G g5 20 2302 5k LRSI 31N HNFdou 25 11 1)
Tk, BIAE AN HNF3B EAMEIL, gk
e N, HNF3B 285K 15 T hUCMSC [ 4
ML AT B R, S5 A R HERIR KPR
MERREAS,  BUEAH T EEAE mMRNA ZK-F A 3]
HRIE, MARAE AR Rk . 1t
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T HNF4o 32 2 i 3Rk T O T4 i, A2 4 i
N IE A F IR E BN T, Bk, AR
A LLE mRNA FIEE F7K-F B mT i 2] R 0L .
IR (1 (AL B) 32 22 th I 40 Jia 45 ple o3, 2 S 1
A0 M Th RE M 22 JUFEh%,  ABFITTT LAYE mRNA
AR /K _ERIE A ALB (3%, &1 HNF4a
YERE T hUCMSC [ [0 M A 40 Jt 2 AR 1 285 2R

AW AR, hUCMSC 761 T i
KRB VR A, 1T DA RIS T HE—20
ERKEMNS, HEREREL L K E AT
LR iR R > — A H, X HURS RPN 52
FEATE N, hUCMSC H T NI 67 22 /b7 2
4 JLELVF A T AT 1
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Study on in Vivo Survival and Differentiation of Human Umbilical
Cord Mesenchymal Stem Cellsin Fetal Goat Liver

YAN Dong-hai'?, HUANG Xiao-kun!, XIANG Xue-ping’, QING De-ke,
FANG Wei?, LI Zi-ant, WANG Qiang?, WANG Jin-xiang*, PANG Rong-qing*

(1. National and Local Joint Engineering Laboratory of Stem Cell and Immune Cell
Biomedical Technology, Key Laboratory of Cellular Therapy and Translational
Medicine of Yunnan Province, Yunnan Provincial Stem Cell Engineering Laboratory,

The 920th Hospital of Joint Logistics Support Force, Kunming 650032, Ching;

2. The 920th Hospital Clinical College, Kunming Medical University, Kunming 650031, China)

[Abstract] Objective To observethe survival and differentiation of human umbilical cord mesen-
chymal stem cells (hUCMSC) in fetal goat liver. Methods Liver tissues of 1 month old lambs was
harvest which was injected with GFP-hUCMSC into liver at 2 month fetal phase, and the distribution
of green fluorescent protein (GFP)-positive cells were observed under fluorescence microscope. The
presence of human sex-Determining Region Y (SRY) gene was detected by PCR, while the expression
of human hepatocyte-specific genes were detected by RT-PCR, and the expression of human hepato-
cyte-specific proteins were detected by immunohistochemical staining. The same-month-old lambs
injected with the same volume physiological sdine during feta phase as control. Results  The regular
or scattered distribution of green fluorescence and the presence of human SRY gene were observed in
the liver tissue of 1 month old lambs injected with GFP-hUCM SC. The human hepatocyte nuclear
factor 400 (HNF4o), HNF3B and albumin (ALB) gene were positive detected by RT-PCR, and the
ALB and HNF4o. proteins were positive detected by immunohistochemical staining. No green
fluorescence, human SRY genes, human hepatocyte specific genes and proteins were detected in the
contral lamb liver. Conclusion hUCMSC can survive and differentiate into human hepatocyte-like
cellsin fetal sheep liver, which can last for at least one month after birth.

[Key words] Human umbilical cord mesenchymal stem cells (hUCM SC); Goat; Hepatocyte;

Differentiation
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ZEBEA F AL RS B
FK 5B B2 B EL A L3

YL, HE R, R, A 1 4o, BES HIREE
(PEBHHRFEABEFEERGFFR, HE 211198)

HRE] Bay @dLMkk, RB#HRIEH CBIZAAE R4S (Ach -CaCly)RA- i hl & %
A3 (AR, 73 #Bkiz4t Ach (66 ng/mL)-CaClo(10 mg/mL)if A sz i & % AF, £ R4
B I ik AR IR IR AR 09 ISR AR A R A ik VA BRI A BRER B AT K iR 4R 10 d BEARIEST
Ach (66 ug/mL)-CaCl,(10 mg/mL )i A5k 2 5 K RAFAA, &b BT AFHF4: AT 18], Masson
F Ao HE F B AF oS BB REZRE, F5RRAAFEA ST, GR ARy
4 0.5% R EPLFA IR RO BOREST. AAAF T REARA, RAERIE A6 R AF F 4L At a4
¥, #4:10d &4, RAFHFSE AR K, REEEFRERNAL, LREHENE, AFHF
Leutia A F-PAs. %AE28d, AFH4ETE T 80s, B AR A ENEmAR, 8 Ach
-CaCl #hkiEAT, THI& R AFAAR, 5 KK AFEAI AL, R AFREA KK, &IRAAN
fkA S E R HI, HkARCE BRI,

[X8Ei7)] & 3 (AF); TBLARaRAFF R AL45(Ach-CaCly); 441k, Ry KR

[FEHES] Q95-33 [XHiFRER] A [XE4S] 1674-5817(2019)05-0371-06

J55 B (atrial fibrillation, AF)J2 I PR e i WL L
HRHE R, BEAA TR G, KA R T]
. AF TTGIEO G DI RERERT, SEURZE. o5
TR, LR, AF RAENLHI MR AE 4E,
i ) AR BRI LUR NSRS b 4612, A
ot HA S . ARSI 0l ik 4 PRIk, #or
T LEEANGR(Ach) & 540 45(CaCl ) (Ach-CaCl,) i
B VR DK E S o A L AR RS, R AR A A
P E, AF R4 R g, O EA, XF2iG
SR, O EMYE, S 2 RHEe,

[Y#5 B #8] 2019-03-20
[BEEmB]“ £ a7 Bl & N €I51(20112X09401-
021); HEZGRL SR AR RN gt
4RI H (201710316225)
[YEZ BN L(1994-), B, W LA A, Ll K22
E-mail: 15852926399@163.com
[BEIEE] Wik RE(1966-), &, T+, HI#FZ.
E-mail: tyg@cpu.edu.cn

KEL RN, MELUE it e 2 AR,
B AF BRI, AF KA, HIBLES: f
W, > I R AR I R LI f 0 & P
RO R, KR & T 2 A
PR, Qi i A g B R 9 (1 to) 25 1 5 N 2K 251
WK, FEHRKMOHEENSIRKERKE
Tt MRER, EEESLRINY, R TR,
FEAAR, HO 2 T IE R 2R A 5 N 2K
i, EWSRES . AW EEH M ATER
AR BRI EAE b, Hl & AR BEAY,

1 MR57FE

11 KBz

WMLy 3 H R HEE BTG 22 44 L, AR 2~
2.5kg, 1t B rE 5 LT X R LS A [ SCXK
(77)2017-0011] . SPF 2 2 H %M SD K Hi 16 1L,
A/ 250~300 g, i B #TVLAE S5 s 0
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[SCXK (i) 2014-0001] . &4/t % M SEE0H5AE T
Hh [ 2R 2 SR B4 0 [SY XK (F5) 2016-0011]
AT o I [ 2R 2 S B A B2 o
#r, B IR RS ST 3R R .
12 FERFISME

Achliy F 35 [H Sigma’a v (#it '5: BCBR3675V);
HE, Masson 4 (i &l B 384 /R AEY R A
BE AT (L5 170240); CaClo it [ 1 ikF iz AL 23k
A PR A T (5 20150914); F ALY B 75 B R}
A PR 2 i) (fik 5 1708061); 1% I L 24k B
i [E Merck 23] (fit'5: 09/2017); /K& & B H
M ARAE IR A W (iS5 20110210).

TE124S B - RA-(J7 45 2 )l B 14 1H Sarto-
rius A mi); BL-420S AEWM5E 5 RAE 5 70 i RGE AR
RHRAA R AT AR LAK GO, ks
CLHEALRCA D1 R WG B WA G i R s
WA B2 ) U B R 00 B EAA G T
FRRCPE)ERA T KR E &8 B b s
NRHE AR AW
1.3 ZWHE
1.31 KA AFEA4&E  LOHEIER SD KR
16 2, i AP TE 1R, BENL N B 2 4H: XS HEAH 6
JURMEAIA] 10 ML, BEALZH: SD KRl ip K& /i
(300 mg/kg) pkiEE . J2 kTS Ach(66 pg/kg)-
CaCl2(10 mg/kg)iR &, #4525 10 d,
H 1k, sk 25)a KR AR Fpalmfin). o) i
A FRAFFIRAIZH,  Ach-CaCl, YR G F 2 B
KA . BL-420S A WHLEE S5 R GEid ok 11 3k
DL, DLF IR p B RAE ) AR R AT AR
A, DLF B R AN p I IR Sk SEE ORI
b, 03 AF FR8mt i,
1.3.2 RAFARA &G GhIE L), SRR
fie, [ TEAEG, % BL-420SEWfE 5 REES
IINTRGEM A, RO O R BN Rt
WG, A a2 R R Al S o ], 3
0 FL P IE 8 TR SR AT I B4 R IE , BRI A

M b, &L KA JE, ikt
PRI AR, ]I 6) Ach-CaCl T8 2 i 1)
TS5 MR IDKE S T R S EAT A0, DASRAS AR 1)
5 WA 2 B bR AL
133 SHMALRBEFR  SLILEHG, R
WEFEENY), BUR SR G i 0 g, FAE R K pk 25 1
W, 23 JECE AR AR $ 10% [ B v 3 b ] o
48 h, JliiK, i, Y1), Z 5 4T HEGL (4 FTMasson
e tty, 7065 WA T WS 20 S0 1 22 AR 4L
14 FitFEFRE

AR FH SPASS 11.04:4F 2 406 B il AT
TS, A AR L xEs R, 241
LU FH BRI 3R 77 220 B (ANOVA), - I I LEER
tfr %, P<0.05 4% mAgilh i .

2 %R

21 ®RAFEEZEMIE
211 pREEF] SRR 10% KA B AAHLE,
AT 53 %50 0.5% 1 T LY 22404 JRR IR G 24 o5 ] 1) 25
(P<0.01), £y30 min(% 1), HIITIROKE
WA 2. B3 U AT LIV 2 ), fEA
SEE R, %A 0.5% 1 I LE Z A HUAR 10% /K44
FEREE S, )R T L2244 2557 & 30 mglkg, iR
P T 0] TR SR 38 g v A SIS SR (3R 1)
212 £%%%  50.7mlkg ML, Tk 5t
Ach(66 ug/mL)-CaCl»(10 mg/mL)JE £ 1 mL/kg,
AF FFE2I ) 5K (P<0.01) (3% 2) »
213 #%#HaE TRARER, 16 siEAH R
BIFET, 60 syES A, fe AF FREERT MR HE, 30 s
VESA, AR RS K (P<0.01) (5% 3)-

W FOR SRS, FRATR A BATR 4% 1 A% R
AF B TRGR IR AR %1 0.5 % 1 1 L %2
(6 mL/kg) BRI i, 1 mL/kg 1) Ach(66 pg/mL)-
CaCl2(10 mg/mL) Vi S LA 30 s 270 H- 2 ik
SR AR, WSS ZE 259 RIVEAN [F] I 1] (10 d Al

Fz 1 [ RREE 25 5 FREEFF 252 A (8] min
) G B2l T30l
PRFA B 10% 7K 55U 91.23 + 5.62 85.77 + 6.89 9351 + 6.54

Y
J

AR 45 0.5% 1R LE 2 h 35.12 + 361"

33.26 + 2.35” 28.81 + 4.12”

L AR 8 10% K& U LE A, ©P<0.01; n=3
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% 2 Ach -CaCl. AHFI 8 X & AF FFERTE A9 s
41 7l P1H P2 $3H

07mL/kg 2582+ 562 1591+652 3982+5.1

1mL/kg 56.12 £ 4.52" 40.19 + 5.89" 112.18 * 8.66™

vE: 5 0.7 mL/kg 41Lb4%, P<0.01; n=3

% 3 TREIARTHIERE & AF FF4ERT (8] s
ANl n F1H $2H $3H
15s 3 - - -
30s 3 50.13+528" 3546+ 432" 90.38+ 356"
60s 3 1316+ 312 8.15 + 4.42 1059 + 2.84

515 s4l Lk, “P<0.01
28 d )} AF FFSEIT[0) DA OG5 R 12, 5K
SR AY HEAT LR
2.2 ®IKR AFHEBRLLER
221 <wB RIS AR R MR RIS

A

AAA AN A A

A

s
[

("vﬂ

ioa gl

e L, 25 R 2o, KEURFFIKASH Ach(66 ugkg)-
CaClo(10 mg/kg) VR A, 34 H ISR ) AR P
JEf9, piWik, HR-RIJWIANLG, G g
Jik i 5 Ach(66 ng/kg)-CaCl»(10 ma/kg) V& &
s AF BB S REANE, 3B &E 1)/ oF
e AT g0y 2= P (1)

222 AFHZafE  KEIEL10d4525)5, AF
FRaif B T, 7256 4~7 L, TP e,
2911 s, Z BTl e, #5010 His 2, 2
17 s. RIEL10d 24525, AF FrEzmf i RBeR,
S AAEES 3 HANES 6 HIABIE K, 24121 s. &
B2 28 d, AF RFLEET IR FEIE AL AT 15 d P
Wi, 15 d )i AF RRERi ) 2 - a (E 2) .
223 WNEALKREFEE S EEA AT )
Z s BRIy E 3 B0 B ANHEAT HE Al

(IR FAe

A TEH KR B: AF KR C IEHR; D: AR E: AR KRN TTHARIZE R 2; F: AR RNTTFIA R 45 R4 24

E3
A

& 1 &K

ZiE 1 SECBEEMME
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A B 1% C =
1 @ 2 150
E E1Wl- E
p=gl B =
= = 5w N‘/J
i o 50r i
- 5 = E\: 50 +
2 2 2
0 1 23 4 5678810 Ty 45 67 8 9 "t % 8 8 3
i1/ it 1al/d i )/

A KRRIERL 10 d; B: Hidifi 10 d; C: idfi 28 d
& 2 ®FAKFR AF $FL5ERT ()

Masson {7, M4 B 45 M . AF KRG
AL HE B4R E7R, IEWAS AFIER 10d
KRS 2 5, HAsitgoess, #5
WT,  HEFUA O HE5%, To R R E; Masson B (7
gE R o IR AR RO LA N A, i T
PR (o, OV R R0 ) AFIERE 10 d
K, AYem3ga8 KER R4, RUEET ™
EMFYI . AF GBS HE (g L EoR,
EH A, AFIERE 10 d Fl AF XA 28 d .0 4H 4L
L R A e e, BTSN, AF IS 28 d X
TIEH M AF 54 10 d, BE R L M4, K
ML) KPR . AF % Masson 4 {045 5 Bk,
IEH A P R TR G 2 (7, 2R 5 F b
YRR . AF 3545 10 d A1 28 d .0 5 H LU 45
KEMRIE, HE5 AF#E# 10 d MLk, AF i
28 d L A ZUVALUR IR IR S R 2, D 4141
A R Y ()

224 FHyrTFEsir KRIERESRES, 205
FHE2H. FOHME 10 HFET- 1M, Rt
B R 5 20 HURIEE 25 H #9811 L.

ARSI AT ALK AR B SR
B Z R e AF BEAT IR, 5 kAR, st
A, RSN, IRME KA AF.
45 CaClo M R Z ML R, AR RAEATEE
HAKU, Ach 825 T, A S BLHEATL A 12
O 5 LR LS AR o SR A ) &5 S A%
PR, AR CaCl. 5 Ach IBAVES, k3
Y AF. AF %R F m HEZIERLF . Ach gl

55 R 0 55 ULAR Jf M o 753 FE 0 52 A4 M2 M 2) 52 A4 25
A, BEMEeS Ach 4P 21 i 1 (acetyl choline-de-
pendent K*-current, IkAch), 4% 5 /F Hi47. (Action
potential, AP) I A2 F145 2 A W 3 (effective refractory
period, ERP), (11T IkAch 750055 AN [R5 A7 20 A1 25
FEANTR], B0 ps S EURE B OR, AR IR A&
B, AFRFEE R EE 9, KRBT AF
(1) 5 A R o 5 405 20 1 IR R XU A . KA
PR B A N DR S 5 124 1 T A0 o JUL A B 485 1
THSER N, RO LR o KIS ) 4 e A
L VLA AT T8 OGP, $L A RIKFRAK. L- 2445
T HL(1CarL) s VE HA £ BARR B 1 = 2
o FNIEIE B R IEPRAK, 5B T N sk
A, 5 LA M B A FRA PR AR 2, ERP 45 %,
fefl AR KA, ARSI AE 5K % >R ] Ach-CaCl2
REWWOHET AF KA, RIS B k) Ach
(33 ug/mL, 66 ug/mL, 132 ug/mL)F1 Caclx(5 pg/mL,
10 pg/mL) R FEEA T IR, 45 5 27 Ach(66 ug/mlL)-
CaClo(10 mg/mL)i% T, AF Rt i, thgh
F5TATHT IR B AF 685 B AR A
EYINLRE LI R G A FR IR 2 Fhg)) Py i i
PO AR, ALIAMT, KA L HIL
BRI AF B (p Bk, fkHIL) . & AF I,
fIR LS R A L, 5 A2 AR IR L P AR
AR, XTI REAE BT AR IEBCR, X Ach Al
CaCl oKUK RN I A IR A 28 53 A 5 K BRAN R B
B2, FEE el RO N DT I, 5 K R
b, Bk AF R, H H )3 s K.
X ] REE TR0 B UK, N T3 T
BRESE . FE5RXT AF L, SEAF £
SR ) H ()3 8 R S FRATT AE K e i L
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A

AF10d

AF28 d

A KUK HE 20 F1 Masson 44 (f; B: ) HE YL (01 Masson Je(f; i kif s 4L 4F 4ifk; Bar = 50 um
& 3 KFRF0% HE 1 Masson 4R

), RDLBEF A IEK (28 d), AF Fp8zimf ) ix
Wik . K AF FRE2 ) 73 A5 10~14 d Bl
Vot KSR, AR FREE ) R L A
INEV-E3/¢/ B

FEIRE TR (3B T 10, ABETUHH T Lk
TN, FEAWIREERE b, WK 3%,
H 2R, SRR T, 2 HILRR
MR R BT, FERDN TR S . BAT1S %
XU A A BRI, BRI 2 S 0.5%, 4524
1ARL6 mL/kg. ASESATT, ZPRRIR I ]2y
J330 min &4, FFASERTIK.

Masson {045 R o, KR4/ AF10 d
AL R E AT itk . AFIERI 28 d ), b
G AR AL S W, IR T RE AL AF RS2 i) 4t
KR R . R T W4 AF AR 245 (1 s
BATHBR R, T ik S LY (5 mo/kg),

MEERIT A, G5 R 27 M L] R W% A 2 PRI S
AF FFELIN 0], $&7m A0 2 MUK . 1K RS R
St b, ACSCIG AT TR AR A
KTk 2y, AR, 754, Wikl
HERRIETT, BEARLSET R AR X TR, RS
AR AF IO L P PR e 32 AT AR R 0] 1) e sl
SO ARALL, 1 IR RN A 5 NSRRI,
WA T AR REMPLEIMOIIT. ROh ALK,
B4 5 B2 ROT I 1A 2 SR SR IR B

S
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Comparison on Rabbit and Rat Atrial Fibrillation
Models Induced by Intravenous I njection of
Acetylcholine-Calcium Chloride Mixed Solution

FENG Kai, YANG Lei-xi, CHENG Yi-lin, WEI Yan-chun, TAO Ru, ZHOU Tong-xin, TANG Yi-qun
(School of Basic Medicine and Clinical Pharmacy,
China Pharmaceutical University, Nanjing 211198, China)

[Abstract] Objective To establish atrial fibrillation (AF) model in rabbit by intravenous injection
of acetylcholine (Ach)-calcium chloride (CaClz) mixture. Methods  AF in rabbit was induced by the
intravenous administration of Ach (66 ug/mL)-CaCl. (10 mg/mL) in a pilot experiment. Duration of
AF was recorded by electrocardiogram. Anesthetics, administration volume and rate of the Ach-CaCl,
mixture were optimized by single-factor test. AF in rat was established by intravenous injection of
Ach (66 ug/mL)-CaCl. (10 mg/mL) solution for 10 days. Atrial pathological changes were examined
by Masson’s trichrome and HE staining after 10 days, which were compared with the rat AF model.
Results  Pentobarbital sodium (0.5%) was injected as an anesthetic through the ear vein. A mixture
of Ach (66 pg/mL)-CaCl» (10 mg/mL) (1 mL/kg) was administrated at a constant speed over 30 seconds
for 10 days and 28 days to establish the rabbit atrial fibrillation model. Compared with the rat AF
model, the duration of AF in rabbits was longer and fluctuated greatly. Furthermore, the compensa-
tory effect was more obvious in rabbits treated with the mixture for 10 days, and the duration tended
to be stable over time. In the 28 day modeling group, the duration of AF was approximately 80
seconds and atrial fibrosis was observed. Conclusions The rabbit atrial fibrillation model can be
induced by the intravenous administration of Ach (66 ug/mL)-CaCl. (10 mg/mL). Compared with the
AFinrat, AF in rabbit has alonger AF duration time, and the f-wave and ventricular wave of Il lead
electrocardiogram appear in AF, which is more similar to clinical.

[Key words] Atrial fibrillation (AF); Ach-CaCl;; Fibrosis; Rabbit; Rat
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SR ELETEARAD N RaiHE ST
FFSBMERRESH Cavl.2 58
CaM/CaMK Il {5 5@ I&HY =M

BIF L EARRL & 552 B3, AR RAL!
L LWAFEHRF HERFTEAHARAELAR T EERE,
LARA T EAHRMAREEEET, % 250355
2. kT E 6 Riagh Rz A4, b7 100067)

BE] BRY 483 L A45:i8 18 (Cavl.2) Tz 5l P45 & @ [ 45 % AR ¥ 09 & @ %8s 11
(CaM/ CaMK 11)5 2 37 2 42 A4 (PM Q)T AARIE 4G % 2 VA BATARI & 6 F Fibuh). F55% 4T
ARIR . SRR . @ DRI e A bt B A T + R TRt R R0 B &0 PMS
FFEARER RAAT T, % EEP TR AN EL0H D F CaM, CaMK 11 49 BEER AL KT B /R P
THRET(BDNR) &G L&, FR RHREEHT AR A4 PMS AT AAMME X AR, &
ORKLERE T, HAAKRAED T CaM & & 49 kX F 4 5(P<0.05), CaMK Il BB KT 2
#%7+%, BDONFZA#AZXFRE TH(P<0.01)., HSAEA AL, BT+ RER-FAKRAE

I, CaM & & & A& R F51K(P<0.05), &-4-2540i4 5 F CaMK 11 BB L KT 2 3 T 4(P<0.01),

BDNF 49 %& & & X 5 ¥ 2 % 7+ & (P<0.01, P<0.05). #5it
CaM/ CaMK II 89t % 5 PMS A AMMEG) R K K, AFARI B A SLA B9 7T e 2

CaMK 11155 @ 3444 iE K AR L6 AR .

HLGRE Cavl.2 Tz Sl sk d
18 i 37 4

[K52iR] 2 AT H L2 A4E(PMS); AFAT IR &, & 424D, L4 IR, L A 45818 (Cavl.2)

[FEHES] Q95-33 [XHFREM] A [XE4S] 1674-5817(2019)05-0377-06

LN A Z5 G AR (PM S) J2 B rp B2 47 35 3
JIFARRAIE 2 25 BEE A, JFF M 5K O OGO
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WA PMS [ A R, L A4 EIE
(Cavl1.2) /&4 i N Calt i 8 i 19 1) T 2L 3E , 4
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[YEHEN] 15915 (1980-), 5, fiii-t:, 2525 ot
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Ji Py Ca 545 18 2 14 (CaM) 45 4 il 0G4 4 2 1144
HT R O 1 (CaMKI, HAER RS 5
5 PMS KAEA R IINEEE 75 K1~ (BDNF) . 11
PO (5-HT) . £ (DAY IS AR (Glu) & A
JEURIA 28 368 JOT (1) 6 BCRRS T8 BT BB 7T 1146
B, PM ST I K it il 375 7] S 35 I A 2 4 48 T
L RUEG 25 T H R 1, T T AR IR S S R oy
T 20 W AT LA R . Ehlinger 254
WFFTR W, H L A5 2 I IE ] DUE R (VR A
TCR GG RE0T, W DEsE T AR
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TEK B b Cavl.2 /311 CaMK 1T /BDNF 15 5
HS M Em, RATIEAT T W W9

1 RS

11 K

SPF g i1 Wistar K Ffl 130~150 g, 80 1, i
L ZR s 2K 2 S ) ) D R P [ SCXK () 2011
0003] . K BT A U3 A B8 (B 1 T~ 21 £ 00 JF
X, 9 1 00 KAT)ml g — 4, Brscs st B ik & .
I ERAEAERN . B IR LD AT (AR 4 F) T kAT S
12 ABEEERF

SRR AT SR B, HEE
O B ATL R R (G 24 I PR At A7 2008L 11169); e 42
WA A ATHEEY), 3 5 BRI ) B2 25 R R i
IR AP35 2011L06107. 20110526 A
20110527), 7RIS HE 1 PRI Ry, HA
P& 7 LA TR i b TR BT IS B 2 Hh i 245 ) 10 761 4
KRG FTEYT, LR IR N 25 A R 4 W) (45
H20050463); J& 5% V-4 [ /R B 25 PR AT PR A 7]
({it'5: H20003010). CaM —4i(SAB4503194, ¥
Sigma A ); CaM-PK |1 —#7(4436, 3:[H Cell
Signal); p-CaMKI1 (Thr286) —#1(3361, 3 [H Cell
Signal); BDNF—$1(AV41970, 35 [& Sigma); Tubulin
—$H1(M2005, Ab-mart). th=FHi% —H1(SB200, i
% 00h38); & (1 Marker(SM0671, Thermo Fermentas),
4% 11 marker(Thermo Fisher Scientific); Protease
inhibitor cocktail(Sigma, P8340).

1.3 SRI{L=E

Olympus /5% (- 4 Olympus CX41); K il
W37 S Ie4H (XR-XZ301, dbat KN 2 fhHe &
IR T]); SDS-PAGE HLIK{XL . H& [ BN 46 5 3%
BEEEAIR A ), BRI 798 (Syngene, G: BOX
chemi XR5),

1.4 PMSHSHMEXRIEES]&

PRI FH 1 P TR 2 i A A S, 1 S
T AT R B, BB TR Bk 45 547 A 2
ST IR KRB . JERE SR AT 9 U
IR ELAG T2 e AR RS2 3 1) K B 60 M (AR 4352 1
AT NERT) o R BENLECT- 3R 0 7 1505 K R
BEHLI> S 6 21, 433 Ry 1E 6] RO (TR RR 1E 55 4H)

PM S JH AR IE R AL 20 (R PR 4H) . PMS AR
UERE RS T BFAS IR BE L (R AR ETABZH) . PMS JIT/<
AIUEASE A 45 7 SE S U A (TR RS 2H) . PMS
JH AR IR G B4 T AT S B AL (R RR I AT 4)
PMS ARG LT T 3GV T + Je S~ 2H (P
FPGYT + Je ST, PEMET ) 45 29 4 7E I 5
(RIE &R B/ 8 0 30 EH 425 1 ik, H 3t
g 4 255RE R 2008 0.41 glkg. 0.32 g/kg.
36 mg/kg 1 2.7 mg/kg(F PaY | Al JE St ~f), 948
T NIGIR 8 £ 75 5 (SEEA RN (AT S U I = 1
THA 38 70 £ AR e & v e o (9 L 49 o AR ) .
TE AR AR 4K B B S AR K B K
TR SE A R RWT Sk AR BE, VK bR ) i
~70 ‘CUKFE & H
1.5 $yZENE(Western blotting) &3l CAV1.2 T

HESERERRIEKTE

I WF R A7 1R K SR ZH 21, WK P A, &
A 25T R R G PE SR £ Tl R ORI R 1 2 A
HW(RIPA J7iR) B H, SREEENEIRIE T I
(BCA) A& M A i B 1 . DA 50 pg ik
F&FukiE EFE, 42 SDS-PAGE HLIK /> 25 ), ik
R4 NC L, F5% 5% B 08 (1) = Z B
WL b KW (TBST) =i 1 1 h, 2055 —4it
(#1-CaM, 1 : 800; #ii -CaMK 1I, 1 : 1 000; #i -
pCaMK 1I, 1 : 1000; #i -BDNF, 1 : 1 000; #i -
Tubulin, 1 : 2 000) = WHFEIRIFE 2 h(Biikdi H 5%
JBENEWTR 1K) TBST ¥ FiRE), TBST YEEL, 10 min/ X,
L3, 15 41 2000) EiRMEE 1h, TBST
PEAR, 10 min/ ¥k, 3 31K, ECL b2% K A A
A G, BT X &R b, FFERBOS X e K
JEF4E, KA Image I A xS MG T K 2 5 50 #T o
H (AR IR B AR DA Y 2 Tubulin (R 2K FE A1 DARE
ERZE, Frfeal RARERE M H & A AR &,
16 L

I H Xmazesh )41 453 11 % 4t (XR-Xmaze) ic
SR FRIIW i858 45 /5 ; A GraphPad Prism 5 4t
TG AR B3R5 157, B X £ s
For, KH Image J#AFXS EBIG AT KA 5
#T, One-way ANOVA #4704, P<0.05 k% 5+
Bait¥E .
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2 8

21 PMSHSHHEXRERH &R
211 EHAEREATAHFIE ST, S KR
FARE AR IGS), BEBAIGEE. IRMATH.
FATERTE o 25— RORZEIS, AL R4S 25 20 K
RN FERZUR BT, Wiy, BUH B BT
PR BIE 2 R, IE RN AR
EURPIR A S AT IAAR A, BERA R AN R, RIN
JRG A ERE, BARBGEL AL ARAPR AR, KA
M, FUHERED, SPUEE ) R FRAG; 7T R 2
ShATIT, RN, KZHBIMEAD) . L5
K AR, YRR, BRI,
IR, SHEAAMILITSI 2R Z.
212 ZAXRAEHANEHRRE

2K UG A A4 TR LU R &5 R LK 1, it
BT 5 K A R R LU, ZER gl X,
AR, 5IEE AL, R K R AR R 2
FAK(P<0.001) SR AL, AFAC4L. 288
Y. A AT 2R BE ) TR R SR AA T R R T v
(P<0.05; P<0.05; P<0.01; P<0.05); 5 BH x| fR 41
FHLEG, A28 21 K A4 5 o+ 2 3 BRI (P<0.05) .
213 BAXAV HERAS  WIHRBAEN L
IR BAT I S A PRI AR IR Y, ARSI 45 1
WK 2 Fiow, HRRT AR R 645 00 6
EMEZER, GBS, 5IEWAMLL, SR KR
W37 SERAT ) B FRIR(P<0.01); SEIMATHLE,
FPABEH . AATAL FHMEX AN 37505045 0 B 3
TFii(P<0.05), SEtAZHAR 5 T] madh S RHMX
HIAHLL, AT R FENEZEN, BAA KRGS
I % B (% (P<0.05) .
214 BLAKBMEAKMGE  BEAKIRLTFSEI S5 R
R 3P, MRS K BRI FE RS2 20

1 ERFIEZRHEARKRE LR g
41 5l ey LG

EH A 195.08 + 2.77 202.31 + 2.84
B 193.64 + 4.44 180.63 + 4.38" "
Eagiigil 193.89 + 1.78 195.08 + 5.55
SeiR 194.16 + 3.82 197.97 + 4.81*
541 195.08 + 3.67 203.75 + 5.18#
KER e e kil 194.23 + 4.74 197.89 + 6.12*

R SIERAMLE, ~ RKoR P<0.0L; SEZAMLL, K
/s P<0.05, # 718 P<0.05; 55 BHPHEX R ALAH LE, 2378 P<0.05

&2 ERAIRZREXRIIATRSS R

41 5l AT TR i

IEH 4l 16 089.4 + 25675 14129.9 + 2685.7
4] 138023+ 33112 87347+ 6746.2""
FHABAL 138125+ 4584.0 13068.9 + 2161.7
SEiRAl 146331+ 32334 1078L7 +2297.4
HAT 135622 +3908.7 12548.7 + 1486.1*

FAPEXTREAl 145183 £ 12061 12963.9 + 1 486.5*

T HIEW AR, " P<0.01; LA A A LL, #P<0.05;
L PR R 41 LE, A P<0.05

% 3 EIEATE SFEKXBHEKRIFE LR %

41 9 TERLTT TR
R4 76.29 + 24.78 86.01 + 8.04
R A 84.28 + 7.37 60.51 & 9.37 M\
FHABAL 78.21 + 8.70 88.59 + 4.01##
SeiRl 82.84 + 8.03 91.88 + 4.02%#
EESE| 75.43 + 12.72 89.15 + 7.37##
R % 2 81.43 + 14.74 86.42 + 6.7##

VE: HIERAIAALL, " P<0.001; S AL, ##P<0,001;
HiAvEx AR L, A P<0.001

Gk RN A, HIEW AL, B K
BEUBH 7K i e 6 5 0 I 35 1 PRI (P<0.001), 5457
HIARLL, 2545 2541 K BB K O 4 2245 A s 35
TI1(P<0.001); S5 BHMEX RAIAHLE, B8 2 KB
B A O 4 2 12 3% P 1K (P<0.001)
22 RAKRE\DF caMK Il /BDNF 5 SiEEE

PRBEANEBR RS LK

MNE 1, RA4TUEY, SIEFAMLL,
BRI K it 5 CaM 2 R A & A CaMK T
& Ak 7K1 52 25 T i (P<0.05), BDNF & (13 ik
I NFF(P<0.01), K444 KR ZER LS
R o SRR LG, BH M) A K R
CaM & I K1k & W 3 FR1IK(P<0.05), #7AI4 .
S AT AR BH PN AR R ) CaMK T
AR 7K 235 PR (P<0.01); ST HRZH . S
AT 2R AR o0 B2 K Bt Dy, BDNF /K- 2
%7l = (P<0.01, P<0.05),

3 it

CACNAI1C %if"h Cavl.2 W 1) o1C T, J&
Cavl.2 [ F AL, A5 Ay 5 5 3l 1 2 1 R A5AF
H, JFH&E ANk ss 54005 L8
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1IEEA 1A EFHRE

SR

B54E  FEiEdERE

C = F 2 2 3 =

LB B =B E 3 NG
s

@ N TR T S W p-CaMK

CaMK 1II

1 Z4EARBS D CaM, CaMK 11, BDNF EQ ik [E

%4 BEAKRBESH CaM,CaMK 11, BDNF B R R isEE (L FRixkE

41 5l CaM P-CaMK Il BDNF
IEH 4l 0.291 + 0.009 0.589 + 0.063 0.640 + 0.084
4] 0.489 + 0.027" 1.154 + 0.076™ 0.284 + 0.096™
gl 0.441 + 0.033 0.690 =+ 0.056# 0.536 + 0.044%
SeiRAl 0.366 + 0.030 0.753 + 0.038* 0.528 + 0.016
HATA 0.360 + 0.054 0.746 + 0.063* 0.568 + 0.048*
BRI x Fi 4 0.338 + 0.023 0.740 + 0.030* 0.468 + 0.012*

VR HIEFALRLE, "P<0.05, ' P<0.01; S5#E 411 LE, #P<0.05, #P<0.01

Sk CACNALC L5 15 BB RS 05 (1 % RWF T &
T Tk A R SRR 7T S o i BE PR ) 22 A 5
A« R Oy BLRE L X 1) A7 K B S 5 0 2 D) AR
Ry 2 Tl IR AR 5 0 (1) i S B TR 22—,
TN A A SRR TR F 5 B B 1 P 075 (1) AT L i 190
AW TAE T I A BEAE ERE— D8R} T Cavl.2
I3 (1) CaM/CaMK 11 4538 % 5 PM SJH B IE A& 2
(1956 22 LAV T 5 25 1R 52 0

BWFTTR D, 458 T3S PMS (699
AR BURRAE, B A MK RAE R CE
BOER, B2 2R B AEAR KRR AR L e Ak
(PAEmel . g ask L R 4% 300 368 ) P o 40 A LA 11
30-50%, UM IE (1) TS O P REA 20 15 40 e
YA 25 77K PO, 46 2T 2 5 S fplmy 3 1 00,
PM S K B P35 125710 18 ARG 52 1) 5 i ] 9 428 3
A5, BB AT A5 2 79 5 (1 1 T RE S /EPMS
9d B PFORE ) — o (O F o Ao b AR A e
R I 700 B B A T AR 52 A 1)K R
HEAT PMS FFACABUERE A ST 5, I8 58 B ARl K
BRI 22 AT Sy 27 2R I LA K 35 36 AR OBE 7Kl e 5

B e oy B e A AT AL T IR . R LA 3K
AT T 45 2HK BT el Cavl.2 /51 CaM/
CaMK 18538 i Bt iR (1 Rk . SEIR 45 R,
Cav1.24/r 3 CaM/ CaMK 11 7E#E M 20 K il o
H 1 CaMK T FREFR A /K1- 2 T i 19, 10 BNDF 2
P RAK PRI XA [R] 45 T BT I R 2 DA S 34 o)
Jri RS BRI e W RIE LA .

CaMK I B4k Jq 1F F it 1 2 — R
CREB, p-CaMK II i]fili CREB (1§ /M. i & 2wk
FRAK, IXANM 550 5l 2 Ser133 Al Ser142, Ser133
H1 Ser142 {7 xS BERRAY. 23 53l RE JE 2 NI AH 5
PR k. WFFTIN A CaMK TT B LX) Serdd2 &
FEAER o ACSEE0 WA W RIS I Ser142 47 U
L1t CREB $iifhk, BrCABATEBASN T CREB
FEM BDNF R (A IE. 4551 2RBA4] BDNF
FEPRAG. XL CaMK I Bk Jo T R A %)
CREB Ser142 {7 ;T 4L 401 7 BDNF )34,
PR b 25 G A S8 AT Ryt B i X CaM/ CaMIK
I (G5 5 PMS AR IE ) R A 6.

ETAR R B 2 I PR YA T T AR IE 1 ZE 43 e AT BT
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2y, MEAT SR H SR A A e An
MAG WRYT R, AR i 4 2R
G BT EAE A . SE e R B IR T AR 46
MEZZY), BT REIR. Razl,
U R E R, TT DL RERR, 6K M 2S5
ST RUR Y . WAk M AN Z B A T )
Cavl.2 Hiyild, TS e+ d gl R s
FEMVE R, (AT 1 3 BRI AT 25 B
HERz E R oA, DR i i 1l s 45 4 AR
A DL ORGSR AT R SR, 3 1l i g B e 3%
PE, B8O R . 5K
A5 25 nT CABH WO LA A1) Cavl.2. Wang %1
BT 254 Bk i 0 PC1240 i 9 CaM/CaMIK T
K RIFIHLMAERY ER . 2wt 7rien g i,
R AT R RGO A E F -S40 i
B AT 4r o (b T L, DAk H 2 AT R A
P PR R D, XCH— o MBERE
PP P ARG T EE,  HAT 08 m] REH
il Cavl.2. FRILFRATIHEN Cavl.2 {5 ‘5l % nl i
KT AR BR300 AF L A, (AT SR AN 2L A 2
B BBy EEAE 2%l . 454 A
e ah o, BATHEMIE T 7 25 0] R # ) Cavl.2
311 CaM/CaMK 11 K & i69T PMS AR
E I AEF o A S6F L AR FOU ML ) B AT 4 1k —
RN GT .

AT ARG K EAF R 85 3,
FEF 20 IR0 BATTHLE 25 4 40 it 7K - ) FH 8%
FEIL IR Ak AU 45 G 9 b i DA S Ha AR RS
FEA W1 BT AR B B A R oy SR B ) B JL A R
ARy RHZEAE (A o A2 Va7 RS i s
R B S 2JS 5 15 2 S 0 1) I P B 41 B At

ERp
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The Effects of Shu Yu Capsule and Its Main Composition on Cavl.2
Mediated CaM/ CaMK II Signaling Pathway in Hippocampus
of Rat with PM S Liver-qgi Stagnation

XU Kai-yong!, WANG Jie-giong?, LI Fang?, GENG Yan-nan, XIA Xiao-wen, SONG Chun-hong*
(1. Lab of Traditional Chinese Medicine Classical Theory, Ministry of Education;
Key Laboratory of Basic Traditional Chinese Medicine Research in Shandong Province;
Shandong University of Traditional Chinese Medicine, Jinan 250355, China;
2. Department of Pharmacy, Fengtai District Maternal and
Child Health Care Hospital, Beijing 100067, China;
3. The Affiliated Hospital of Shandong University of TCM Jinan 250355, China)

[Abstract] Objective To study the relationship of L-type calcium channel (Cav1.2) mediated
calmodulin/calmodulin-dependent protein kinase 11 (CaM/CaMKI1) signaling pathway with premen-
strual syndrome (PMS) with liver-qi stagnation, and elucidate the Shuyu capsule intervention
mechanism. Methods The PMS model rats with liver-gi stagnation were induced by bondage
stimulation, and the model rat were treated with Shuyu capsule, the extract from Radix Bupleuri and
Radix Paeoniae, and fluoxetine+nimodipine as positive control. The experiment were divided into six
groups. normal group, model group, Shuyu group, Radix Bupleuri, Radix Paeoniae group and
fluoxetine+nimodipine group. The expression level of CaM, brain-derived neurotrophic factor (BDNF)
and phosphorylation level of CaMKII were detected by Western blotting. Results  Compared with
the normal group, the protein expression level of p-CaMK Il increased and BDNF decreased
significantly in hippocampus of model rats. After treating with our medication the protein expression
of CaM and CaMK Il phosphorylation level decreased obviously, the expression level of BDNF
increased markedly (P<0.05; P<0.01). Conclusion  We hypothesized that the CaM/CaMK 1I
calcium signal pathway mediated by Cav1.2 may play important role in the pathogenesis of PMS
Liver-gi stagnation and maybe the molecular targets of Shuyu capsule to treatment PM S with Liver-qi
stagnation.

[Key words] Premenstrual syndrome; Shuyu Capsule; Radix Bupleuri extract; Radix Paeoniae extract;

L-type calcium channel (Cavl.2)
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R E &3 KR AT MO B #5450 BLZA 2R
IL-1. TGF-B1. NF-xB EHFRIARIFNN

X EL X G2 ReMHS, R
(L B AR F BLEHPRE BN S 901 [E [2 A7 w £+, A~ 230031,
2.l EFIRNE R A 23, ¥ 241002
3 #REHGHFEAFRIER5IE, %K 246052)

HHE] Ba MERRIH E(OPC)RT K kgt s 4R 4 (RIHD) S ILLALR & s e A4 -1(1L-1).
A K EF -BLUTGF-BL) A4z B F -xB(NF-kB) & @ & X 69 % 7%, 4K3T OPC /£ X & RIHD ¥ 49
T HRAE R BAE A ALE]. Frik 60 R SD KR, Mty 641, H4110 R, 954 EFaf
FELH, $4hRBA4R OPC /N7l (50mg/kg) 20, 7] (100 mg/kg)Ze. K 7| % (150 mg/kg)Z. .
15 (200 mg/kg)4e. MRiEFAFRRLLS), HAZMKAL T 6 MV X KL RBAHSE, FHEH
20Gy. OPC4ifn i BAK R T R AMHET . HAM - FL(HE) R G K RS UL LR 7
B EA, FIELALAFE (IHC) A= i 2 @ B (WB) A K R s ILZE 4R IL-1. TGF-B1. NF-xB
FORL, R KRASILL LR ARFIERID T, HEFATRaEAML, IL-1. TGF-B1.
NF-kB %& & " K& Z A5 F 35 (P<0.05 3 P<0.01); 546 BAT4ntk4x, IL-1. TGF-Bl. NF-kB &#&
B EAL 4K (P<0.05). K R SHLLLLR Western blotting &2 46, 5 EwsfRa48k, IL-1.
TGF-B1. NF-xB %& & & ik # 5(P<0.05); 5 #4444, IL-1. TGF-B1. NF-xB & & KL T
%(P<0.05). #5it OPC T [4#4& RIHD X R &ML IL-1. TGF-B1. NF-xB & & & & KF,
56 ikJ7 514249 RIHD, Ayt T %,

[K$2i7] RALH % (OPC); B A4S IEH M (RIHD), X&; & /F -1(IL-1); 4L A KR -

BL(TGF-B1); 4 A F -kB(NF-kB)

[ESES] Q95-33 [XHAFREAG] A

Wi E Oy R e B LR L AT
IR R R B 8 [ e S5 s 1) 5 BT TR
#tit, 50% DL S AEIR YT 13— Bik 2
R8T Mo BEAR MR 2T K R e, R
Z (M EFETT UGB WIS, R, RO
S T AAEI ) ARG o [RIN,  rRg Ak e i
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EOARBROT Pro R W I A2, 7R3 nyT 3L
(P2 b, AT RESD IBOT IR ARE, i i MR
BTG R OB TONBE, 7057 05 IR i
7R [RIF,  Se AT a2 — o A B IR U, th
sk Ao as . ORI
REAR 7 /L HLAE 5 R G40 497 A el R 20 Jk 403 4 458 i
PRI, SRR A TR O IE 45477 (radiiati on-induced
heart disease, RIHD). HHWFITR2AiE, Hesz i
BT (1) R T AR TRE Lo O ) S L R
I 9 AR R 20 J A i AN A2 (1) IR S8 5 1 T, EE
PETC, ORI i g s AR IR At T 2 R
Rl. HATZER¥G RIHD J5 1, IGPRE TR T M
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W SRBOT « AR M BUHAIT SRR, R
T OISR IEE A2 A, WM E A DIE
Jr149, RIHD —HRAE, Toikiif, KUY
RIHD M RANLE], HHF, BiditE, Bf
FER Y. PEINK, Bz, A R
B, AR EBW . XA Rk
M AANHT, BLKES R # 8B B AS E, mT
BT AMIES . IR P 2RITE . SR
i, W AR (1 A2 {875 % (oligomeric proantho
cyanidins, OPC) T LU 4 45 4 1T ) 2 8 22 1)
KB, FRIEMT B4 Pk, L.
UMIRT . AELE TR g S P 2 B A,
HE R (U ] PR OO LA 2L A 40 e A 32 -1(1L-1)
AEAL KT -BU(TGF-BL) ik, kot i
DR GEE, HieOFRATR e, HAEK, H
AT 245 R AT R R B SR A S8, FREN S AL
Fe MAE (O R, R 2 - 3R 0 254
B, OPC &AM h 2 A M 2 W 2k
EVIREIR, KRBT ZPEDIR . . 1
A ser, R Das SR +EE, A
frokin . Préafh. PUMIREZFERE. OPC
AT (O, Ak OPC & &,
R A LR AR s T RO T . A
i KR RIHD, 45F OPC il 1t -1,
KA T AR AR RO LA 2L 1IL-1. TGF-B1
FEZ R T~ -xB(NF-kB) & (1R IE 4k, #461F OPC X}
RIHD 1 n] Ge4E H A AE ML, DUARGE W T .

1 #RIERE

1.1 K4

T2 SD MEVE KR 60 L1, 5~6 I, A
(200 £ 25) g, WA BRI SIS T
L[ SCXK (115)2015-007], Tl 37 T = Bl R4 25 2
225G [SY XK (1158)2015-036] . %3 (20 + 2)C,
AHXTERIE 50% + 10%, GNP FE 1 A S .
12 FEHRERT

ARG (O EF (AR A ], 4t 'S5 GDL20100224A),
OPC( b7 T FAA R A T, UV>95%, it
‘51 D1225014). IL-1HufRili &t 5: 201701).
TGF-B1 HriAiks & (5 201706) F1 NF-xB Fifk
KA & 5 201709)¥ 1 B 3E [F Sigma 22 7l

1.3 KI{E

HZNE A (G LR 2T sk s ], A
5 VARIN-21EX), FELAE R 55 AT A8 (b —1E
AT, A1 DHG-9070A), AR & cofL (1
Eppendorf 247, 5 Eppendorf 5427 R), &
Lk Al K HL VKA (3 Bio-Rad &), %
PowerPac 300), 7%tk Tt (4% E Eppendorf 2
7], 5 BioPhotometer), F 1~ i (AL 5T 5K
AT, H5 H-301), Nikon %€ W (Gor Kk
HeZ AL e 8 T], M5 Nikon ACT-1+H ChR), Z5.
14 BEEFAFEORGHTE

FE SRBEHLECT 2 13285 60 UK L2 by TE 50
W2, kRS 2H . OPC /N4 (50 mg/kg)-
OPC #5541 (100 mg/kg). OPC Kl &4l
(150 mg/kg). 15454 (200 mg/kg), R4 10 ML
o T K BRURUR AT R AR B 240K 8 h, UM A4S T
10% 7K & 5 0.35 mL/100g i ffas v St 4k, B
B, Sk 8 B U P [ e 7T BRUBR b, LR Lo A7 i o
KRR B, FEX THIAN (2~2.5 cm) X (2~2.5 cm),
BRI 20 Gy, Y 2 100 cm. OPC 44 H 4>
45 50 mg/kg. 100 mg/kg. 150 mg/kg =7Fh
FIEAEE, WA S THER L OEES, AR
73 200 mg/kg, 1EH X R, SRR A 45 T4
ARV ERKRERS . BOT AR TG4 2y, H
RIBOT A 4 R4 AR, KRG RRNE A
BE, HUC AR A 10% 7K 4 G 5 8 1) o 4% FH
15 $EHREM
151 KA SPELHESR &M KO ZUH
AR5 10% HRERS M i, MK OK e K
FEW L RS R, Y, 4 um Ul K
WIS KA. HE B¢, —HRH v, el
TSI ) T AR o ) LI 2L AR 4
M8 Rona bRt E/r02 (1) LUL4 fe A TR R, A2
eV IRAE; (2) R4 A LA, K. RAE
MR dEar A A, ()L AME. L IR
Toain . KM, VAR . VFOr o0 R R
B FE 50 048 195, 248 343F14 7y,
0 73 M IEW
152 FEMLALFE E(HC)SEM] IL-1. TGF-B1.
NF-xB &&  RHBEER MR YRS Yns
TEWE(SABCE), O EAR AT L AL~ H 2RI
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WL R KA PRI PUREE . A
SRS A1, 37 CHAEWE, 5% L-FiydEE i,
AL, 4 CHdi; wHER, mALH,
SABC i, DAB {1, JpAKE S 4y, —HIREW], 3
F K5 SO ZUER 10 A LEF(X 200),
i TN O AN 4B R 3 AN g )
DUvE A BE PRI .
1.5.3 %9 % & ¢p i (Western blotting) iz 4] 1L-1.
TGF-B1. NF-kB &&04 54K RO IL41E
PR 1, SDS-PAGE #tlkiHiik, ¥4 4 PVDF
i, 5% i/l 0kn =i 2 h, F N S — Bk
4 CREIRIFE I, AR S —Piia SR & 1 h.
VEML S F ECL AR, SRR Hyih i S
(GAPDH) U T Z, NH Image I A4 HT 4 i
Lo O A
16 SHit¥rHE

Fl SPSS 20.0 G vt /3 A1 R A kAT Kl A 2
SERH A DA XEs RKow, 2 AEE MR A SR = 7
ZEo M, P<0.05 RonZERA G EE L.

2 8

21 KROAELR HE £EFERMFITS
BN PR R O L4 B R A DB, LR

ey RS, SiMIEE, BZOEMWT, M,

RIWTRE . ARVEIRAE, 0] BoR WL 4 P 40 f 2

(B 1A); Hali R 20 K RO LAE Bk i 3%,
LTz oL S O LT AE3RTE, FEE KRR M
O R, RS LU O, A% T 4 B R (1] 1B);
OPC /Ml s 41 K SO LA B SZ 5T L, O IR R
NP A AR AR OO LN EEPEIRBE, %k R
SRR AN R (K 1C); OPCHE 5 &40 UL 4H e
AR LN T 1l 5 R L LN
PEIRBE, O ZUnT WD IE O UL M, 4
/D48 40 R 3 (8 1D); OPC K 71 B 21 0o L4 i
ZHHE— L, UL SUAT I 2 1E R O LGN
L, 40 M HE SR, i AP A R T
(B 1E); 1 85 41 K BRCo VLN i 52 451 [/ OPC /IS5
YIABL, AT L I /N Bt 1 50 B Lo LN
PESRBE, 40 Mo 51 X (B 1F)

F KR HE S (Ui BEVP), 5 155 0 RZHAHE
L, HalifRsfal. OPC /Nl & bl Eal. W4
I BEPE) B 7% T1 w5 (P<0.01), OPC K71 & 40 i Pt
PO T1 5 (P<0.05); L5 s ali iR S5 41 AH LE, OPC Hhi)
T ACKFRATR VP> 235 715 (P<0.01), OPC /Nl
2L A2 BEVE 2> TI s (P<0.05) (K 1) .
22 KEOAABLRIL-1. TGF-Bl. NF-xB &EH

RIEHLANFRIX

B 6 FAHAR L, 1L-18 (WO A AT Bl
MOF2H. OPC /hFIE4]L. OPC W4, W%

T i1 (P<0.05); TGF-B1 2 WG {E AT OPC /)y
FIE4 . OPC Frsf 4.

OPC KHIFH . WaidH

A TEHTRAL B: Hali iR 4l; C: OPC /INflE4L; D: OPC F7li4l; E: OPC KA, F: #5454

B 1 KFR/OAMBALE HE LE/FIEHET (X 200)
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® 1 ARLAAREETA T if(P<0.08), 7L HLALIITAL % T34 (P<0.01);
4 gl 7l /mg « kgt R BEPES) NF-kB & W ¢ A 78 OPC rh 754 . OPC A
TE % R4l - 025+ 0.04
g W /’ 4] < é ,E\ﬁ . Z .
LU AL - 3.26 + 0.4544 me f Jh# (P<0.05), T%E a? Bé
OPC /M4 50 214 + 033442 OF’? N B E T @(P<0.01)a 5 Ll R S 2
OPC 7 4] 100 1.52 + 0204424 LL#R, IL-1 2K FWEOG BB AE OPC K7 &4 AR
OPC A 41 150 1.06 & 0.18424 (P<0.05); TGF-B1 & FHWIGEAE A OPC Hr il &
Wl 200 2.08 £ 0.32444 Y. OPC KA. W5 #E41 F4(%(P<0.05); NF-xB

VE SIEHXTHRA1 L4, A P<0.05, A4 P<0.01; 54l
MBI HE AR, 2 P<0.05, 22 P<0.01; n=10; T %[

" T
‘) whe L
\,i_g:-‘..:;'.:’:t:\.

B W BEAE OPC Hisfl &4l . OPC K& 41 I
(P<0.05)([& 2 il 2).

.; I\O
.:ﬁﬂ.. .-.-::, )
3 SRS ¢ ,' K
N -‘\'. .
\5\_\, '-.‘ '
e 0 LN
100um o A L W0t
BAaTLTATD e TR -
RN IR SN N 25 ke B
e A VeSO ~ ‘.’-‘0‘
o = '1;‘:: £y ;2.:-‘ S ..;\‘ = ..v.'r
;‘:.:’-v"‘"r:‘ ' < ’:. .‘;' Q\. “ . - u.
&_’[;.\\._ e ‘.’.‘ s ._ ..“. .. ’ \ L 3
" - ‘x! -~ -
SRS T N,
A TEHXTIRAL B: hr'é'LHﬁHJéﬂ C: OPC /J\?‘u;-a_éﬂ D: OPC EP?(UEQE E: OPC )\%Jiéﬂ WAl
B 2 XROAELRGRRALILFLERE (X 200)
£ 2 KRUMBL IL-1. TGF-BLl. NF-xB EEFHARNEE
41l i /mg « kg? IL-1 TGF-B1 NF-xB
TE X R4 - 0.370 + 0.043 0.263 + 0.085 0.285 + 0.037
B (1 PR S 2 - 0.535 + 0.1694 0.673 £ 0.11544 0.516 + 0.08644
OPC /M4l 50 0.490 + 0.0324 0.591 + 0.0634 0.485 + 0.07144
OPC H#1f4] 100 0.475 + 0.1084 0.470 + 0.0764~ 0.392 + 0.0824~
OPC KFA 4] 150 0.368 + 0.128~ 0.385 + 0.09744 0.419 + 0.0764~
WAl 200 0.506 + 0.0864 0.516 + 0.0884~ 0.473 £+ 0.0744

23 KRUALBLRAIL-1. TGF-Pl. NFxB&ER 3

Western blotting &Rix

5 IEH XA LR, a4, O

FE. PR RFE) . Eard RO R
IL-1. TGF-B1. NF-xB & [1&IA& T} & (P<0.05).
iR 4 LA, OPC (AR, HhilE. K
WAL IL-1. TGF-B1. NF-xB

HIE).

L N (P<0.05)(F 3 f1# 3).

OPC 4 (/)

HHfi
PR IBUN PR3

it

LML TR A

U 0 2 e R 2 52
JruF, SANTIEE a7 r B RS, I AN TR
HATIAA RIHD & ZAHLH]: il
SRR IR 9 B At B, P9 s P2, R AR T A B
T3 OB, 5 e TEET 4L [N R 20 21

RO Btk L PR RS, 5 P A0 B 2 1k 2 2 T
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IL-1 | —— e e
TP ——

NF-KB o o — S — — —— ——
GAPDH <mom <mem> < mxswe YRS WHAIITT larmass
A IEHTRAAL B: Hali g 4l; C: OPC /NIl E4L; D: OPC H171l&41; E: OPC K&l F: #5454l
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Effects of Proanthocyanin on Expression of 1L-1, TGF-B1
and NF-Kappa B Proteinsin Rats with
Radiation-induced Heart Disease

XU Xing-jun!, WU Fei2, SONG Jin-yi%, GAO Shi-let
(1. The Fourth Tumor Section, 901st Hospital of Chinese People’s Liberation
Army Joint Logistics Support Force, Hefei 230031, China;
2. Class 2 Clinical Rehabilitation of Southern Anhui Medical College, Wuhu 241002, China;
3. Clinical Class 5 of Anging Medical College, Anging 246052, China)

[Abstract] Objective To observe the effects of proanthocyanin (OPC) on the expression of
interleukin-1(IL-1), transformation growth factor-B1(TGF-f1) and nuclear factor-Kappa B(NF-xB)
proteinsin rats with radiation-induced heart disease (RIHD). To explore the possible role and mecha-
nism of OPC in rats RIHD. Methods  Sixty male Sprague-Dawley rats were randomly divided into
6 groups, 10 rats in each group, which were normal control group, the OPC low-dose (50 mg/kg)
group, medium-dose (100 mg/kg) group, and large dose were used in the irradiation alone group,
(150 mg/kg) group, blueberry (200 mg/kg) group. Except the normal control group, the ratsin each
group were given asingle angi of 6 MV X-rays at a dose of 20 Gy. Rats in the OPC group and the
blueberry group were given the corresponding drugs, and the pathological changes of myocardial
tissue were observed by hematoxylin-eosin (HE) staining. The myocardial tissue was detected by
immunohistochemistry (IHC) and westernblotting (WB). Interleukin-1(IL-1), transformation growth
factor-B1(TGF-B1), nuclear factor-Kappa B(NF-kB) protein expression. Results  The immunohis-
tochemical results of myocardial tissue in rats showed that the absorbance values of IL-1, TGF-B1
and NF-xB protein were higher than those of the normal control group (P<0.05 or P<0.01).
Compared with the simple irradiation group, IL-1, TGF-B1, NF-xB protein absorbance decreased
(P<0.05). The expression of I1L-1, TGF-B1 and NF-kB protein was increased in the myocardid tissue
of rats compared with the normal control group (P<0.05). Compared with the simple irradiation
group, IL-1 and TGF-B1 were compared. NF-xB protein expression decreased (P<0.05).
Conclusson  OPC can reduce the expression of IL-1, TGF-1, NF-xB protein in myocardial tissue
of RIHD rats, and prevent RIHD caused by radiotherapy, and the curative effect is better than blueberry.
[Key words] Oligomeric proantho cyanidins (OPC); Blueberries, Radiation-induced heart disease
(RIHD); Rat; Interleukin-1(IL-1); Transformation growth factor-B1(TGF-1);
Nuclear factor-Kappa B (NF-xB)
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Observation of Protective Effect of Geranium
on Renal Function in Sepsis Mice

CHEN Mei-ling?, CHEN Ye!, CHENG Yu-mei2, ZHU Chun-ling*
(1. Department of Nephrology, 2. ICU, The Affiliated Hospital of
Guizhou Medical University, Guiyang 550004, China)

[Abstract]

Objective To explore the protective effect of geranium on renal function in a mouse

model of sepsis and to elucidate its underlying mechanism. Methods The sepsis of mice model were
established by cecal ligation and puncture (CLP), the protective effects of geranium on renal function
of the model mice were evaluated by determination of indexs of the renal impairment, tissue inflam-
matory and oxidative stress. Results Compared with the model group, the levels of blood urea
nitrogen (BUN), serum creatinine, urinary protein, lactate dehydrogenase (L DH), neutrophil gelatinase-
associated lipocalin (NGAL), retinol-binding protein (RBP) and N-acetyl-B-D-glucosidase (NAG) in
septic mice were significantly lower than those in the model group. Treatment with geranium also
reduced interleukin 6 (1L-6) and tumor necrosis factor-a (TNF-o.) levels in mouse plasma, reduced
lethal rate caused by toxicosis, increased serum lipid peroxidase levels and significantly enhanced the
ability of the antioxidant defense system by restoring superoxide dismutase. The levels of glutathione
peroxidase (GSH-Px) and catalase significantly enhanced the ability of antioxidant defense system

and protected renal function during sepsis. Conclusion

The application of geranium in sepsis

mouse model can effectively protect the renal function of septic mice and provide an effective
theoretical basis for the protection of renal function during sepsis.
[Key words] Geranium; Sepsis; Cecal ligation and puncture (CLP); Renal protection
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Observation on Microstructure of Spleen in Rats at Different Ages

HUANG Jing?, GUO yang?, XIANG tao!, WU Da-peng’,
CHEN dant, YANG Zheng-wei?, L1 Yang-you®
(1. Laboratory Animal Center, 2. Morphometric Research Laboratory,
3. Research Unit of Animals Development, North Sichuan
Medical College, Nanchong 637000, China)

[Abstract] Objective To observe the microstructure characteristics of spleen at different ages of
SD rats. Methods  Seven rats were randomly sampled from a same cohort of normal male SD rats
at different growing stages (1 day and 1, 2, 3, 6,12, 24 and 36 months of age). The tissue blocks
from whole spleens were taken to make the methyl acrylic resin embedded sections. After the sections
were stained with periodic acid-Schiff’s reagent and hematoxylin, the microstructure characteristics
were observed. Result  There was no obvious structure at 1 day, the spleen was composed of dense
cells, including the splenic cord and the periarteriolar lymphoid sheath. At 1 month of age, the splenic
sinus was formed generally and the boundary was not obvious with splenic cord, and the marginal
zone was clearly and megakaryocytes were plents. For the 2 months, the splenic follicle was formed,
all key structures had been formed and the capsule was thickening. For the rats of 3 to 12 months,
the percentages of the white pulp and the red pulp in the spleen became stable. For the rats of 24 to
36 months, al structure's boundary were blurred. Conclusion  The development of structurein rat
spleens is characterized of a continuous, establishing, improving and regressing process. The rat
spleen grows fully before second month .

[Key words] Rat; Spleen; Histology; Microscopic observation
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Study on Irritation of Dishwashing Liquid by Hen’s
Egg Test on Chorioallantotic Membrane

CHEN Zi-ling, XV Ying-yu, L1U Xiang-mei, LIU Dong-hong, PANG Zeng-xiong
(Guangzhou Quality Supervison and Testing Instiute(GQT),
Guangdong, Guangzhou 511447, China)

[Abstract]

Objective To explorethefeasibility of hen's egg test on the chorioallantotic membrane

(Het-Cam) in evaluating the irritation of dishwashing liquid. Methods Five dishwashing liquid
sampleswere allocated into 1.5% solution, then add 100 uL to the chicken embryo allantoic membrane.
Socred the irritation of the samples according to theirritation score (1S) of SN/T 2329-2009 Cosmet-
ics ocular irritant and corrosive Het-Cam test. Results  Theirritation score of sample C and B are at
the higher score for 10.07 and 8.84 respectively. The irritation score of sample A and D are at the
lower score for 5.69 and 6.75 respectively. Their total active matter content are as follows: 15.34%,

28.21%, 16.37% and 17.14%. Conclusion

There is a certain correlation between the irritation of

dishwashing liquid and the total active matter content in dishwashing liquid. Het-Cam test is not only
feasible but also significant in evaluating the irritability of dishwashing liquid.
[Key words] Sodium dodecyl sulfate; Hen's egg test on the chorioallantotic membrane (Het-Cam);

Irritation
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Establishment of Non-exposed Tracheal Instillation
Method in Rats under Head Lamp

LONG Long!, TAN Hong?, YANG Hong-bo?
(1. Chongging Institute for Disease Control and Prevention of Chengdu Railway Group Co., Ltd,
Chongging 400014, China; 2. Guizhou Academy of Testing and Analysis, Guiyang 550000, China)

[Abstract]

Objective To explore a new method for the operation of arat model of non- exposed

tracheal ingtillation. Methods  Trached intubation with a self made disposable intravenous indwelling
needle in the irradiation under a strong light, 0.1 mL saline was administered repetitive operation to
10 SD malerats (200-350 g) by 1 mL syringe with the frequency of once per two days. Results A
total of 40 operations were performed, each animal took about 3 minutes. The whole experiment was
safe and smooth, and the animalswere not injured. During the experiment and the end of the experiment,

animals had no abnormal reaction after three days. Conclusion

This method is rapid, safe and

effective, it can be widely used in the experimental study of respiratory tract administration in rats.
[Key words] Rat; Intratracheal instillation; Experimental technique
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RE AR RERSL, 121 C. 110 kPa. 20 min 28 R 44540 B moar. 44 £ A RIALBR AR
KEBKT 132 C. 193kPa. 7min4l. %8 BB ZATHRAALZREEZERE L4121 C.
110 kPa. 20 min %8 4 i& & R 4EH 498G R .

[REBIR] MkFHAZ KA &, REHFH, RAHR; TRAS

[FEHZES] Q95-33 [ICHtiF%HAD] B

BEAT R 2% WA R R, T E R
S AP R R . AR K bR AE TR A
KEERLA, WFREES . SPF G TG 2
T WEL BRI A T k) o 28 N1 S BT U 45 SR 2o
ATAR] K 72X 38500 W B b ek R e o 2 3R R 3
P B 03 35 1 — o PR IR, FRAR DR (178 3240
B0, AR AL A MR8k, ) B 1 fid
FEAEANFEIRRBE R, M DLORIIE B S 58 25 SR (1) ]
FEPE . 23 KW IR S 2 ) e R A £ A S
AWK R E BT B A RCE Ry,
P vk A F A AR R A SR E ). R

[Y#5 B #7] 2019-03-01

[E€T ] RdAFHCT 5 g1 (No.2014Y 2010) F1E A 5K
¥ 5 RMIFE R No.SY DW(2016)007)

[PEEBN] Bk (1992-), T3, B, N F S0 Sy
FEEAFFE. E-mail: 137992781@qg.com

[BIE1ERE] FANT-(1962-), ), i, LM F LER Pt
9%, E-mail: zhpfz@163.com

[ E4S] 1674-5817(2019)05-0411-04

PRBE SEIS S ) B B T B AR dE, IR R K
W 7L AU L

iy s 28 YRR TRV R P vl v s A 7 448 i 11 5
AR PEMA B K H 0. Bkah B8 KB a0 b
e P58 SI2 56 3 40 e it a4 7 s R A A v (1)
KW —, HKERE EHR M i b it N
SEH A ) A A IR, TR SRR SR A A
SRR N TR A A AR, AR A
IR A PR, AZRTE B s 3§
BIE W) IR B A S K, 535
T 755K T A LU AT IR B () 45091, 2R B 1 e s ]
55, BIFRE SIS, KE G T, HE
B KEMESEMR ST Har, KA
JEZEVRK B 700 D RHEA T Ko A R 2 Fi 4k
18, WL, R I s R AR OK A A
M E g 121 °C, KR I [a)2h 20 min; fkz))
FLAS R 7 120 BRI T K I U I 2D, Wt
FEEOFG HOM ) it K B il S S A — i Bl 132 °C
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KW 7 mine AUk, SCADLR 4ERebR ok
WIS, AR 2408 121 °C. 110 kPa.
20 min #1132 ‘C. 193 kPa. 7 min )ik i &
AR ) 28K T 006] SRAERE AR K B RO
PARCI RS SR =8 1505 % sl =4} TR 7N
Shy BRARLT) K B8 S ORIV 35 oy IR 77 2

1 MRI5RHE

11 ##

1.1.1 4R RASA AL 12 mm (# R ZEE
Bl Wy B bR B A YRR AR vl o B
SLAERFURLBENL > 0 3 4H: X IR, we T KR | 41
AR N, 2 Ric/EDZ 1. VR4,
BREA 3 U FESL, BROMFESL 200 g, 23 3E T4 R
PAS, MR ZE. DZ A 3 e A B,
| 20 3Oy FE S L TN 121 CAL2EFE 7R, 1 20 343
FESEL NN 132 CH2EFRm, — U KR
g, 3M FRAR AR B .

112 EEMEFRA KIS K AL R
TR B A IR 2 7] XG1.-D #Y). 121 ‘CAll
132 CH AR R R (LR BT 28k A PR A
7] 16G30 16L27). 3M 5/ K7 (11140) .

12 FHi*

121 REALE  DZ Ak 34 FF e T
R R, K | A AT i kN ik 3l BT
R BEAE, o AlR A K # 2%k 121 °C. 110 kPa.
20 min fl1132 “C. 193 kPa. 7 min %} 2 21 fil 4 £
TR A i B AT AL BE

1.2.2 feF4ETFRK AR s RORCE A
W, KE4HR )G, 5 EWsdsRREitsS
FRAECO L, B0 AR BRI AR E (8, Rom KA
G, WREIRE R RO AR AEE, WAS
# o F 3M FR7R iy M bk 3l 30243 i ) 280K
A%, AR R I I 5 0 R0 28 VR R T 7 AR AN ]
FREE B AR A, LUK e (LA AR A0 X ) K
MR KW 5, ASEe UL KBS S A% .
1.2.3 #ARFEAFRE R 3T IR
YerE 2. AR ALY FR AR I W 7T AR 44 7
ot T B AL 36 9T e 5 ko AR I A 42 [ K A A
GB/T14924.2-2001 1l GB/T14924.3-2010 | k6 ]
FRAR AT G M o W TR FE it rh R 4R AR (K

Sy ME L RN MRy A 4E, 55,
)« SRR B (TR . AR MR .
R HER. (VE R, FNER. BEmR.
HEM. AR o dR. SATR) . 4%
#(A. E. B1. B2. B6. B12) MM ikhs
TH (% . RIATE . WITRFTE. &3
MW REE . st &8 2% B1),
1.3 SHitAE

V] SPSS19.0 ¥ A ik 73 #r, KB M
X £s#or, A LLBCRH #5072 50 LSD
%, P<0.05 RmH Gt E .

2 8

21 EHFEAREBUFETFOHE

ol 2 R D ) 22 Kk ) PR T ) 28K )
FT A ALde W IR ) 28K R A2 TR s R A2 10,
HAOIREIABIFRAE R AL B G5 RFBRHAK
BB Bk ) UL A3 T ) 280K B Jr B 2
oAV 38 T B K B 4 A o
22 ARKEYR

MR LRI, k) A8 R ) 28K T
121 C. 110 kPa. 20 min#i#1132 “C. 193 kPa.
7 min HKE)q, RAEREER A ) e bR I H
BRI, RERCRS . 45 R R RmE ka1
FLAS T ) 28K B AR I PR 21 K 0 S 50 B I 4 R
TR K B R
23 ANEMEFRIER

M2 AT WL, B T HLAF4E R oh, | 4%
i RUE TR R AL T A 1 4. 5 DZ 41k
B VAME A IR & & W2 T B (P<0.05);
27Ky ME A IR A B3
(P<0.05). 3 ZH & KU 78 o & s AR AT A K
FrdE, |22 RS TR e L b
R 1 BHE=RERN RS LERRTM

Z Dz 4l [E21 24
4N S HICFU - gt 950 - -
KGR IMPN « 1009 <30 - -

WK I259 - - -
7 W AEERE ICFU - gt <10 - -
A HE % BUug » kg! <10 - -

T = R BA H. CRU BIVE I PSRN T . %
W R SR IR S, MPN 2R I K s 3
KA SN R P 155X
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%2 BRHEZENESKEMNREHARENERHS S EHFM %

A5 DZ A& E o E = P A bt
i - i PURA i BRH

K5y 9.59 + 0.60 9.50 + 0.26 0.94 8.29 + 0.09° 13.56 <10

L 20.01 +£0.27 19.08 + 0.13 4.65 18.75 + 0.15 6.30 =18

HUNG 7 4.88 + 0.08 4.61 + 0.10° 5.53 440 £+ 0.10° 9.84 =4

hilEaRid 4.72 +0.08 4,60 + 0.10 254 461 +0.10 2.33 <5

LKy 6.03 +0.35 6.07 £ 0.21 -0.66 5.90 + 0.27 2.16 <8

i 1.08 + 0.16 1.08 + 0.10 0.00 1.00 + 0.03 741 1~18

{23 0.81 +0.04 0.79 £ 0.04 247 0.79 £ 0.04 247 0.6~1.2

VE: 5 DZ 4114, "P<0.05, *P<0.01; T # A

24 ARRHEEREE
M 3 TTIL, | A5 i A R R R AL T
A, N AHMEA R AR T E K bsHE. 5 DZ 4L
B, V14 R (AL Bl B6. B12)ISHA B
TR (P<0.05), #i4%R(E. BT HEETAL
#(P>0.05); Il 44 % (A. E. Bl. B6. B12)
()5 A B2 T B (P<0.05), 44 Z B2 %=
A3 (P>0.05) | 4 YEAEZ SRR 1 41D
25 FEMREE

ME AT, BT REER. LARNHA
&, | S AR R R T N1 4. 5DZ 4
L, | RN ER . . A& ED
TP (P<0.05), 1| AR ol AN
TR, AR AR 3% T % (P<0.05).
| HEAEER &R 1 A

Jie 3 28K BT #A ) KB A e I
ROR AT SE M) — PR B 5%, HR B AE— )k
T3 N R AN ZE K — D040 S AR 2R AR
JATE. PPRHE Rl . 5 e R 2K R, 1

B K o 45 R BEA TR T 3R, 5 B e
K, it Rdk &, |EARAE. IR 4%
PEF, HO T a5 AT, R M 4 R A
Ak, AT BUR (R, iR R AT —
R I, AU, K 4R
EFEMRR T R T IRE A % . fEmii. &
W, 4B RMAMARE 7. Wi, 7
FLE MW S BREIR, A S BUS TR, Kk
A AR FE ., Gk o B K S 2 SRR 1 7
FRAE LA, B A SRR T B
FRE AR D . Pk, 7RG 5 K
IR, W R B IR R B RR RO
IR AN ) R, A ADRE 1 A A R () A 0 RORL R o

S AERF R KR 2500 121 °C . 110 kPaifit
B JRBE T, 48 20 min iR DL AE 132 °C. 193 kPa.
WL RN, &7 min B KE G, TR
R FEFRE SR AR, B — A3 1 K
SR REIE B T 0 K B4 AR E DRI
HAT IR, (025 YRR KR G A% o LI FD
KEWSHT, K4 N TE LR MR K 54

SRS B K s KB e, PR k) 45
FIRWME W2, BT %E. B KK

R 3 RIMEZENRSKEMNELERSENZM

141 141

a5 DZ 417 i T BURF % GE jUckm A
Y43 AI10YU - kg! 1.08 + 0.03 0.71 + 0.03 34.26 0.68 + 0.03' 37.04 =07
Y4 %% Elmg » kg™ 117.00 + 7.21 106.67 + 7.23 8.83 95.33 + 2.08 18.52 =60
#A4E % BL/mg - kgt 48.67 + 0.97 1843+ 1.25° 62.13 18.35 + 0.33' 62.30 =8
#EE % B2/mg « kg! 25.63 + 0.76 2557 +0.78 0.23 2457 + 0.83 4.14 =10
44 %% B6/mg * kg™ 3153 + 1.00 25.00 + 0.30° 20.71 2410 + 0.62° 23.56 =6
Y4 % B12/mg - kgt 15.10 + 0.26 935+ 0.11° 38.08 9.12 + 0.13 39.60 =0.02
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F 4 BEITEETENEFRSKENRERAN P SRR S S5 g/kg
41 DZ 415 i Al - A : FE K b ite
- S S R 1% & BURAE 1% w
R4 17.67 +0.15 1751 + 0.21 0.91 17.58 + 0.22 0.51 -
BN 8.30 + 0.10 8.28 + 0.07 0.24 8.13 + 0.06' 2.05 =65
AN 9.23 + 0.03 9.13 + 0.09 1.08 9.16 + 0.06 0.76 -
BRI 30.62 + 0.16 30.28 + 0.43 1.11 30.18 + 0.31 1.44 -
52 % 9.14 + 013 9.03 + 0.09 1.20 8.97 +0.03 1.86 -
WEAIR 10.39 + 0.08 10.37 + 0.03 0.19 10.21 &+ 0.20 1.73 -
TN 852 +0.23 8.48 + 0.12 0.40 8.44 + 0.10 1.98 =84
k5 1% 2.53 + 0.06 252 + 0.05 0.47 248 +0.12 0.94 (D%
BNz 5.40 + 0.20 5.40 + 0.18 0.00 5.25 + 0.06 2.78 +1H4R)=> 5.3
FLAR 7.59 + 0.03 7.61 +0.17 -0.26 7.59 + 0.07 0.00 =7
TLR IR 15.01 + 0.10 14.90 & 0.09 0.73 14.78 + 0.03’ 1.53 =144
ik 2 12 6.69 + 0.25 6.68 + 0.17 0.15 6.63 +0.11 0.90 (B& IR
HNE IR 8.74 + 0.05 853 + 0.13 2.40 8.47 + 0.04' 3.09 + R NEIR) = 11.0
IR 9.93 + 0.09 8.83 + 0.09' 11.08 8.85+ 0.11° 10.88 =82
Y12 R 6.27 + 0.03 6.00 + 0.08' 431 5.97 + 0.06' 4.78 =40
s 2 12 11.90 + 0.09 11.78 + 0.08 1.01 11.78 + 0.03 1.01 =99
i 52 1 13.27 +0.18 13.34 + 0.09 -0.53 13.19 + 0.05 0.60 -
w7 Ron R A E K v

AW LA EIRI, KWSH o 121°C.
110 kPa. 20 min &85 FR ey YEAE R A A
i 457 O AR R ; 132 *C. 193 kPa. 7 min 41
BRI RAR B, (HBREA R A, HABTEIR S
A [ K bR AE T Y .

ARSI S5 RULR TSR 8 i R T it R
FH Fik )y 2% K 1 i o) SR A RR U RL AT K BT, 48
WESHRE N 121°C. 114 kPa. 20 min, MIii
I D LR 5 SR RO TR R, DRAIE S 56 3 40 ik
HZ)) 4 S 56 4 (1) T Sk

S35 30K

[1] GB14924.2-2001. 55 AW EC 43 Al T AEFRAELS].

[2] GB 14924.3-2010.5: 5 WA kLS 578 23 [S).

[3] Z&)I. BB s IM]. dbst: AR A LR, 2008:
212-225.

(4] sRAA, HKER, R, S KB KB KRR

PIVFE[). SIS YEL:, 2009, 26(6):72-75.

[5] S8R WkBHELAS Hs )78 RN T B2 y7 Sl 25 1
L FR BTGRP 25 ik A%, 2018, 5(77):70.

[6] AR, PbEE VR K B A L B0 e S Mk BB L)
TSR, 2017. 44(11):51-53.

[71 77 EHE BRShE S ) 27K B 4 K B AR L)
R4, 2014, 31(5):513-514.

[8] TrIdH, Zhepdd, 2B, 2 MR B 7 K 1 /N R &
sk e 2 AR 2 RN SRR (1 58 ) SR B SR LEER [ ). 4l
RHIFSY, 2017, 40(15):41-44.

[9] Ao, SR, 42 s, 45, 50 R K B NSRS K T
of v T e ek e 22 AU R0 T 17 1 19 5% i [ 3] A RHIF 5,
2015, 38(6):68-70.

[10] e, BhACT, 4eii 2. B2l i R K B S50 10
ot B AN SI 56 0 40 Rt R TRT 11 N AR LS [ ] T
Bli B 2418tz 2014, 17(3):234-236.

[11] 5K AHE, PSFE R, HHRBE, S5, ANRK B T5 V206 SE360 5h )
N UL R SR 152 [ ). wks Tolk, 2012, 33
(2):40-43.
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A B Fu e 57 3o K BRI i A 1K
a FR il TE 45 3R BY 22 Mo

X B, B4k, X BE
GLEPEHKRF R EHHRR, L7 100029)

(RE] B MEKR oA b AR st A s LA g AR Rh., 3% IR21 R SD
KR BEDRA M5 BIFE) k. Lo LE(EDTA)-K2 st . AFZ4hdist o 3 o
AP B AN R, SRR A B AT R 3T dniE A 3 b o AL AT 12 T AR AT
M, FRATRITFHATAIR., ER 5Haid AR RAER, &4 istd R 4 ILET(Cre).
RITARBRZ IG5 B5(AST). @ % & (Alb) ¥ ¥ . [51&(P<0.05). FLERIL 284 (LDH) M 2 &
(P<0.05), EDTA-K2 it 49 AST. LDH. #HBRELBE(ALP)) B 2 41K(P<0.05). Alb# 2
# % (P<0.05), AFALER4AIEE A 649 % 12 B 87 (CHO). k& R(UREA). Cre. AST. LB BS
(CK). LDH. ALP. %&&(TP). Alb ¥ 2 41&(P<0.05). 3FF#usk fn K 69 A LASME, 23R4
fATR G EE R, Bt BAMERTAL T, TREA T LA MIRG TR, RA 3
A ALFE AT G M) Z ST R I F 4h st 3 Fe EDTA Fustdo R i,

[8E1R] s A, i, o A 1udgds, KR

[(FEI2ES] Q95-33 [NHFrEHS] A [XEHS] 1674-5817(2019)05-0415-03

FELS Y R AT 25 BE S0 06 . d BLkIe h, il
WAEACIR bR KR I £ R AEAE 2 PP AT DI e . '
FEDIRE  E A AR A Qi 35 2 15 1 19 3085 3L
P23 QN7 NN PR (] 7 RGP W 2 v
WIS B Z —, FEP KSR AN
IS 1) R ML B2 R AR 22 i B0 K, PR
IR, 3 S TR T T M v N 17 & 2
XN IO, RS SR AR . R,

[Y#= B HA] 2019-06-05

[(BEWE] b P2y g K Ek4:(2019-ZXFZ0-052);
JEstR B2 RS AR 55 235 £E 2m 5 H
(2018-JY BZZ-JS025)

[fEZE N X F(1979-), &, WL, BIHTTUOL, FEMNFH P
2453 Mt b TR 2 25800 TR RS
E-mail: liuyingmeta@163.com

[BIEIEE] X, L, agscgm, £ B DA 50
e 2 25 ) TR SRR 5
E-mail: 1zq9876@sina.com

] SR FH 5 20 8 1) A 3 K SR ECBE 22 (1 ] S sz
SRR N EE,

1R ML 75 4% Hh T U 7R S5 0 751 2 1
TR A AL B TR FE BT B, IR PRI 7T Hh o B R R
FABUAE 2 BAT M AR AR AR I, 548 T 4>
MrEF IR, o3 T IR IR IG YT M A i P TRFE, 4t
56 A1 22 (1) A0 FEL W A R s DA Wi A 0 i s 22 170 100 48
/U (1 ) FELEAY ) K L 9 A ARG 0 5 SR 1 R
HIRZE, B BRI A S0k E B w5 25
RO SE AR . AW ITEN KT IEH SD K
MIfyE . EDTA-K2 HUtii . Frgman bt i
SR 2B P0RE I 1 12 Rl B35 hRHEAT T LE
B, A SD KRR M09 A A H8 AR AR I Hh e R 1)
ERRMET %,

185 7%

11 Kz
SPF ¢ lEPE SD ARl 21 ML, A7 §:(200.8 +
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5.2)g, ) B b5 4 R4 SR B P H AR A R T
[SCXK (5%)-2016-0006] » [r]— 355 T 3 B 14 1 757
3d, #SE(24.0 £1.0)°C, AIXE 55%~ 65%,
W E b, oK, 12 h/12 h WIEEAE A b 55
[SYXK(5%)2016-0038] . S5 JT 4 i sh 25 & A
27K 12 h.
1.2 XEERF

AU-480 4= H A4/ 1T (COULTER) I [ 3%
Beckman 22 i; DT5 -2B i3k 5 202 LML B 4k
HEARAER 2 WA BR 2 o BT A A AS R
¥y B 36 Ve 2 R RFER IR A .
1.3 #MIEHR

AL TR bR 12 T, A dE: B (Glu). Hd
=HE(TG). MAHFEEE(CHO). JREZZA(UREA). I
it (Cre) R A [ (TP) & I (Alb) . Bl I R g
(ALP). FLIR A MG(LDH) RIS il
(AST). W RAILFL M (ALT) . IIRREE(CK) .
14 XWHE

21} SD K lbr 5 P44 5 & )7, KA 10% 7K
£ A (3 mL/kg) IE I VRS HEAT BRI e, TR 3280
FRCE AL, FF R FH i B AN 5 e B ) 1 SR 1
WHITEW. FrERREA EDTA-K2 Hikt51) 2 mL
(R (LR 5 I BT #e A PR A7), mirii
A7, L3000 r/min .0 15 min, B EJZE I
1 5% R A 8 30 A A 3 Ao A A UK B DY e
FEA 12 N EALTR AR

15 @itoh

UL SPSS 16.0 St v 2 1 0] T 4% T vt
RBIEAT AT, BEIREEbRA I AL Rbs #or,
AT t K556, P<0.05 MZERB St = Y.

2 #HR

x L EoR, 5ilEAE g, I
PRI 1) Cre. AST. Alb %] & BRIK
(P<0.05). LDH {2 T} (P<0.05); EDTA-K2 it
2% %) AST. LDH. ALP 1] i F%{K(P<0.05).
Alb W 2 T (P<0.05); F7 5 FR 4k B Bt il 3% (1
CHO. UREA. Cre. AST. CK. LDH. ALP.
TP. Alb # 1]  f#{K (P<0.05)

LB PUEL R AR A L, JF &R
Wit TG, CHO. UREA. AST. LDH.
ALP. TP. Alb ] & J}(P<0.05); EDTA-K2
Pkt ) CHO. UREA. AST. ALT. CK.
LDH. ALP. TP. Alb ¥ &7} (P<0.05).

5 EDTA-K2 it 5 1 A A A A LL AR, i
FENPURIIZ ) LDH. ALP Y0 2 T1 5 (P<0.05),
Alb B g £k (P<0.05).

3 it

B2 S Sk AR ORISR L RR 1 — AN
AT, HH KR Al B AR s S 1t 4

& 1 MFFHUER MR A S (LA LA

b 1375 P M EDTA-K2 I
Glu/mmol « L 335+ 112 338+ 0.63 3.40 + 0.65 311+ 134
TG/mmol « L 071+ 0.26 0.62 + 0.23 0.66 + 0.25 0.67 + 0.27
CHO/ mmol « L 1.85+ 0.30 155+ 0.25% 1.80 + 0.27° 1.80 + 0.26'
UREA/mmol « L 5.26 + 0.97 4.44 + 079~ 5.18 + 0.97' 518 + 1.04'
Cre/umol « L 1474+ 2.76 1256 + 332~ 1351 + 2.98 1253 + 3.34~
AST/U « Lt 143.47 + 17.43 78.58 & 5.35% 90.91 + 587~ 9251 + 8.07° 2
ALT/U « L 40.95 + 9.31 39.43 + 7.10 4310 + 834 41.10 + 655
CK/U L™ 265.42 + 55.26 242.63 + 96.68% 265.26 + 82.47" 257.81 + 86.43
LDH/U « Lt 179.48 + 37.40 107.62 &+ 39.15% 137.67 £ 4223 ~ 234.62 + 5219+
ALP/U « L1 252.74 + 41.73 211.31 + 40.05~ 232+113~ 251.18 + 46.68*
TP/g - L 53.29 + 291 47.98 + 2.12% 53.98 + 253 5353 + 2.24°
Alb/g » L 2712+ 101 24.73 £ 0.73* 2782+ 121~ 26.41 £ 0.99#~

Vi S5 LA, 2P<0.05; SR LLEL, *P<0.05; 5 EDTA-K 2 Hutili ik Lb#, #P<0.05; n=21
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T HEMIINL AR SE B BRI H AR AT
HEAD 6] MR AN () SR AR B o QT HE i
I b A P T ) Ak S B = A v o AR (1)
WAZ —. 2002 FWHO SCAEE 2 2K A
ORI AL F Y A s s Al FH et 1 3% T 8E 4 i
W RIS T A, S5 iaE L, ks ig
UF S W UAACIR A, BRI 30 20 S 36 5 A A 447 1 0%
M3 o ZSCAEFRAIAS T Ihs A 317 TiEFR, ¥
MAEARA Sy A HERE S TR PR A AAS B A
F 4 2%, HEAEAE I 56 T, b T & ikt
J% 13 i, EDTA Puktiisg 17 I, &Rt
HEILIE 26 T HEAEALH A iy 47 T, P E
Pt yg 7 5, EDTA Hust4iii 37 W, #r
BT ER Ut A 1 3 T HEFEAS FH 1038 1) 3 H AE
8 Il; i 204 TG s 1 I TAE A . AT
ol B 12 TUAE AR AR, T EE P 2R B
Glu 2 PRI EAT A g b, R Fabrds A
T H; EDTA it g, BxAlb FTALP K
PRI A B BT, Glu g Ul A A 1 i
Gh, HARIRRE AT .

PUEE R o> A BENL I AR, 0 &5 T
FEAEANFEIRE M . ALP 2 —Fh S REEE 1, #7
BRR LA EDTA Befig S8 L5, M)
ALP I35, 38 A 7T EDTA Bt il 22 Fifs
BEIREN BB I 2R 1) AL PR IUE R A1«

ERT, I PR i 2040 S 56 w475 38 2k Al FH 137 2F
AR R e 78, B X 2 2 0. 20
PEFN Z2 B0 R A, IR AT SRS, KR 23K
Fabr s 2 Kk R B >, HRZ 2

RORFR RN ZE TRt . TR, A dabsm
R BE F BU I SRACER 3, 25 RER b A A4
R IR HR R A — O M, R o SR i s 2 1
1R SRl D s v B2 vl e s R AT 1R S
AL, A (2B A AP TR 1) 4 D LA
AHETTRARR I 45 A, #R 23 Ar I35 H ] 25 R YT
FENPUREIL AN EDTA Hst il AR 35 2L 474
AR R I E

S ik

(1] &5, SCa, RS, AR AE AR NI H I il
FIRFLL T[] IR IS 56 P 2 2%, 2009, 8(1):35-
36.

[21 UM T PURE MR AL S8 LA 56 o i N T R AT
YR, WA E6: 2% i - HL TR, 2019, 8(1):139.

[3] FEOED, TR, AR, 55 TR 10 15
AR FR I A R LA T]. SR 2060k, 2007, 24(9):
1065.

(4 SKEA, LA, R, 5. ANIFIIAT AL BT 56K LR
SIS E ). EHZ 2%, 2017, 26(12):
1439-1442.

[5] #AS4L, skefk, BufE], 4. A B AR A AT 25 R IR 52
R [J). B2 8h4Bitil, 2019, 35(6):567-569.

[6] World Health Organization. Use of Anticoagulantsin
diagnostic laboratory investigations [S]. 2002.

[7] HalRL.Clinical pathology for preclinica safety assessment:
current global guidelines[J]. Toxicol Pathol, 1992, 20(3):
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Resear ch Progress on Occupational Allergy of Laboratory Animal

ZHENG Mao-en, YANG Chun-hong, WANG Ke-zhou, LI1U Tao, ZHAO Yuan-dong
(1. Shandong Province Laboratory Animal Center, Jinan 250002, Ching;
2. Jinan Pengyue Laboratory Animal Breeding Co., Ltd., Jinan 250200, China;
3. Shandong University,Jinan 250100, China)

[Abstract] Laboratory animal allergy is a new occupational health crisisin the laboratory animal
industry, which has affected the occupational health and safety of laboratory animal practitioners.
This article describes in detail the allergic symptoms, research methods, influencing factors and
protection of laboratory animal practitioners.

[Key words] Laboratory animal alergy; Protection; Occupational health; Biosafety
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Effects of Different Anticoagulants for Blood Sample Treatment
Methods on Biochemical Indexes of Rats

LIU Ying, WANG Tie-shan, LIU Zhen-qging
(Beijing Institute of Chinese Medicine, Beijing University of Chinese Medicine, Beijing 100029, China)

[Abstract] Objective To investigate the impact on the biochemical indexes of SD rats through
different anticoagulants for blood sample treatment. Methods Twenty-one SD rats were used for
this study. Blood sample was collected from the abdominal aorta and isolated to obtain serum as
control, and plasm samples with EDTA-K 2 anticoagulant , heparin sodium anticoagulant, and sodium
citrate anticoagulant. Twelve biochemical indexes were measured for all the samples by automatic
biochemical analyzer. Statistical analysis were performed. Results Compared with control serum,
creatinine (Cre), aspartate amino transferase (AST), albumin (Alb) in sodium citrate anticoagul ant
plasma were significantly lower (P<0.05), lactate dehydrogenase (LDH) was increased significantly
(P<0.05), and AST, LDH, akaline phosphatase (ALP) in EDTA-K2 anticoagulant blood plasmawere
significantly lower (P<0.05), Alb was increased significantly (P<0.05), and total cholesterol (CHO),
urea nitrogen (UREA), Cre, AST, creatine kinase (CK), LDH, ALP, total protein (TP), and Alb were
significantly decreased after treatment with sodium citrate (P<0.05). There were differences in some
biochemical indexes among the three anticoagulant plasmas. Conclusion In the preclinical study,
different anticoagulants have a profound influence on their biochemical indexes. Therefore, only
partial biochemical indexes can be determined by using heparin sodium anticoagulant plasma and
EDTA anticoagulant plasma instead of serum.

[Key words] Anticoagulant; Serum; Plasma; Biochemical index; Rat
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