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1.1 K14

SPF 2 8 J& s it C57BL/I6 /NL(20 g A2 44),
V) B bt 373 T SIS ) ) A R A W] [SCXK (1) 2012-
0002], TFEF hebs vty IV C 7R+ (IVC- 1T
B, N RS S RS AR AT
1.2 RFIFANEE

IR Z B (LPS) (35 [E Sigma A7, #it'5: L2755).
T RRbE AGEE Sigma AT, fik's: Z4250). Ik
KR 7] £ (3% E Pointe Scientific A, it
M148188). /I il4k & 4 ELISA X7 & (35 [F ICL Lab
i, #ib's E-90F) . &+ (PB) Yyl (LI FR 4E /K
YR BR 2, b5 G1029). BAY 120 4
A Sh 4 f v B (B8 E 7] 722 7). Nano Drop 200 %4
Tl AN e e v (32 Thermo /A 7). ECLIPSE
Ci M) 1F & L5 (H A Nikoni A 7). EMuleC7
AR A HL(EEE Thermo 24 7). CFX96 RT-PCR 1¢
#8(3H Bio-Rad A1) .
1.3 7

YGSHJ7: AEWIZ (41940 g, F=Hh: K, L
e o B 2o ), 'S 1607229; 451K 40 g,
FE WL, B e B 2OR ), it 1606097,
IR % (2 52)40 g, F=Hb: 28, By fo by
WOR) T, ditS 1606096; %K H B 40 g, FeHb: H
g, bBilgE S By, k'S 1603118; Bk
B2 40 g, Fedh: WD, B R bR 2R ), it
511607129, HI 8 5K hHukiiizE 2 ¥k, Bk 1 h,
I, PIEE pH {H 4, 180 C ANk 4 2 7%
%2 100 mL, 60 ‘C B4 T4, Fr#epk 100 H ¥,
1 by B 25 K22 2 2 Bl 4 TR T R OR AT
14 Fik
141 A EECSCEIROTVE BB, N &
IEPERFE 3 d i, 4645 0.1 mL/10g 14 5t & 1 F1 &
gy /N UG v S LPS %(0.5 mg/mL) )5 6 d, 5
% 0.25 mL/10g, JIE s S RERE A %5 #(32 mg/mL)
Ji5d, WEHERMII, HIh#FEZ80%.
142 HABRTFTMAx BT RN 48 1L
C57 BL/6 /NBENL J 34, 40 25 0 AL, A
R, h P, A% 16 M, dl TIELh 2y
1k 2 i), 43 RIAbsE 8 M. Y GS #If IR F &

A Z(2£)15 g. AR 15 g, K% (% 5)15 g.
K HE 15 9. i 15 g k. S2HES R (2
B S0 53k 2 YU e AR /AN BRI 42 4 3 T BT B 17
S B LUAEAG 5 15.413 g 224 /kgld, HHEGIE
B AR IEN 1.5413 g/mL [H7K %, 4% 0.01 mL/g 25
T IARES « SR, B R LRE S
0.2mL #Bali/K, KL FF. BRAZERA
1.4.3 MARIBARE T ik
1431 MAFabr  SRHRAE A ER Ik AR AEZ5400 uL
AL, BT EDTA Jrtfl R Ies v, 548 il
a2 AT I BT 2 B B LA, SR B 3)
0 v 5 (SRS 1l 2T 8 1 (Hb) 55 358 20 191 2 i b o
1.4.3.2  MBAEWTEARIGREI SRR AE 5 ik K
£E 42114 200 pl FHCR I35 23 2545 %9, 3 000 r/min,
25 min, 4 °C/oriiig, 2940pul. FZH RS Ul
WA, DL ORI g 2 (S1) . RIBAER L &
(UIBC). ELISA A2k 1 (SF)
1.4.3.3 JiF. BAZIPB Yt . RALSUREA
SELE R 4% Z R B, A, K500 A,
4mm X 11 mm X 1 mm, PB 47, i ¢ %
K% . Image-Pro Plus 6.0 #1F/>#7 PB £k 25 1-FH
PETHIRET 0 LU (B kil 20 2R) 5 v A Ak D) R 7
200 fE LS FRMTHA R . AR R AL 2 70 i 4
ANPLIET, CRIERRTR O 075 506 —3. N Image-Pro
Plus 6.09 0 A3k FEUR EA T 20 W49 HA R R I A B (0
2T AN AU LLZE R PB BHE IR T 40 L
1434 SO BPCREGI &4k, i FIRNAIso
Plus {7 £ (D9108A, A TaKaRa i), % i
T UHZHZLRNA; 8 )48 F PrimeScript i 771 & (1]
A TaKaRaAwl), 1%uiH57E RT-PCR 348 i e o
RNA; #Eiiffi Fl SYBR Premix Ex i 71 £1(DRR420A,
%[ Bio-Rad 1), % Ui 1L RT-PCR {45 Ml
B-actin, £ Z 55 K (HAMP) mRNA #i&, B-actin 1
HAZ

B-actin 5|97 51|

¥ 5-AGCTGAGAGGAAATCGTGCG-3;

Tt 5-GTGCCACCAGACAGCACTGTG-3;

HAMP mRNA 5% %]

|37 5-AGCACCACCTATCTCCATCAAC-3;

Fiif: 5-TGTCTCTCTTCCTTCTCTTCTGC-3'
15 HitFERE

i K H SPSS 22.0 /0 M AT SE 43 0T
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TR xEsFm. Bl EFERE, 7%
FEEE, 2 20 ) LL R R 35 2 00T, I L
R LSD Kk, P<0.05 = R H g %m X,

2 4R

21 S[INEIATLARLE ACD /MRBAE M

Wk 1, 5ANRA L, AR /N 2
F(HB). £L41M0H % (RBC). 2041 MLt 25 (HCT)-
LA MU IR BL(MCV) 7K1 44 (225 T B2 (P<0.01); L5

YL, Ly 25 1) e 2 Fln, TR 25T/ i HB.
RBC. HCT 744 i # 2= (P<0.01 5% P<0.05),
MCV &t & 244 (P>0.05).

22 RINELATIAT ACD /MR ERK BT

221 FHhECTIR S ACD /) RSN R =T A1) 4k K-
2RO IR LG, BERLZH SI. UIBC W2 T F%
(P<0.01 5 P<0.05), SF i 2 J| =1 (P<0.01 5% P<0.05);
R, ESS 1K 2 F)G, RT
/N S UIBC 1% i i 35 ¢ 1 (P<0.01 5% P<0.05),
SF 1] i F#{%(P<0.01 5%, P<0.05) (% 2).

&1 BENREBYMRFIERTL

HB /g« L™ RBC/10° + L* HCT /% MCV/I

4 ]

Y 21 14 1) 2 1 1) 21
23 (IR A 11.70 + 0.19 11.57 + 0.29 8.07 = 0.32 8.07 = 0.32 45.86 + 1.55 45.86 + 1.55 56.84 + 0.90 56.84 + 0.90

Hm 901+ 106"  873+039°  7.04+093"

8
8 7.27+0.69" 3802+ 402" 38.83+ 341"
i T 8 108+033"44 9524043744 813403544 7.96+043° 421843394 4261+ 18444 53.79+0.86" 53.9125 + 0.83"
it

53.48 + 1.14” 53.4750 + 1.14™

5

R HRAA LE, "P<0.05, ©'P<0.01; M4 LY, 2 P<0.05, 24 P <0.01; KA

& 2 FHNRINE MEKABHEIRE L

Sl /mg-L?
A n

UIBC/mg- L?

SF/ug-L?

14 2 4 1)

2 4 14 24

N4 8 130.41 +56.73 120.876 + 17.60
LT 2 8 53.20 +16.34° 2257 + 12.66"
P24l 8 117.08 + 44.924

704.62 + 67.95
625.35 + 70.73"
72.51 + 32.51" 4 847.38 £+ 290.62~ 190.28 + 36.07""~~ 42.18 + 3.39"~ 284.79 + 74.62" ~

406.32 + 94.99 243.27 + 46.88 221.79 + 17.72
53.66 + 10.26™ 38.02 + 4.02" 355.60 *+ 31.90"

222 FAHETAAKACD N {dassse 5
XX IR LG, AR /N UM ZH 2Bk B R i S T
w1 (P<0.05); SR L, HELLe2y 1 &% 2 A,
22 /N R 2V f 3 B 35 R [ (P<0.01)
(#%3. E1).

x3 BHNREKEETL %
T n 14 2 J#
ISP it 8 003+004 0.03 + 0.04
PRI 2] 8 0.05+ 003 0.05 &+ 0.03'
HR 2l 8 000+ 00024  0.01+0.00"2"

223 FHITEIKACD ) RAFA 4L T 55
FON IR L, ARV /N SUFF R 238 R34 0 2 T s
(P<0.01 &% P<0.05); S L, 18452 1 8 M 2
JlJa, e a2k R 2 T BR(P<0.01)
(&4, E2).

224 FIhET AR ACD /) A HAMP mRNA %
ix o HREN AL, A HFHZ HAMP

MRNA ()R] 232 51 W 2 710 (P<0.01); S
b, ELLeh 2y 1 2 F)a, 25T mdiFast
HAMP mRNA A 25 & 2 2% T~ % (P<0.01 &%
P<0.05)(5% 5)-

3 it

BB ACD M 44, T H A S Bk EDE
i —JFHJE T “Z 7 “Bm T B R IE
SEWE. AR, HERERPETT A, ACD PrR
MMRER MAEAE I TR PENA AL, T2 Tk 11
W M A B R R, S B I AN e
BRI A7 FIERANBE S S IEA T A R
YA KM . X BAF P, ACD A4l
(K3 JE AN B BT RE 22 BTN s o H i, DROEAE $
AT, AR IR IE AT AC
f2, ACD [P BIAT 2“2 0T i
PRS2, MAIEE “OKIRRTL T ThRE, Yotthkm
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%4 BENRAELRZE TN % B2 1 H ek 2 )5, MR i EH .. BAR MCV
a A n 1A 2H T B2, HHB. RBC. HCT ¥ 242,
=P agicE| 8 0.13 +0.03 0.08 + 0.01 = N ea
L85 G LB
A 8 014+0.16 0.27 + 0.20" e ﬂ}.' jjﬁiﬂo/w&, iApDA/J\ Mf\[.m I,
q:;é}j:l:]’méﬂ 8 002 i 0_03** AN 005 i 0_02** AN ’H-L'fzt V‘] 16/0 ILI"J"EK lefjiﬁ li| ])7( rh ‘[Ej( m#‘:%ﬁ?l&ﬁ%

£ 5 4A/NRAFAL HAMP mRNA BB RIEE

4l il n 14 2 )
7 N R A 8 1.00 + 0.00 1.00 + 0.00
4] 8 245+ 0.33" 378 + 0.81"
SRR U] 8 1.54 + 0.19% 2.01+ 0.74" 24

ORI T 2 — AR 35 L S W (1 2 BRSO
R DL Iz ” 2k H e, YGS &t luH
THMERM R, T 2. R ED #E, O HR
wmE, Az, Rz m”((SBET®R)),
DR B B ACAT AR, BERRBhIE, AR AN
BT S, NEMSIIRZ K7 BRAE R
WA, THOB “RRIE T Z HAE AR W IE 18
A, RIEHIDIGE. Uz “HhHEATT M
R A3 1% 07 Be 2 HERIREAMRUNE FE, LR
(12 53 A8 2R A .

HATA R, 2R 2802 WA TR 57 AR 1 A% 0
H M, 7€ ACD Rl 45 2 S E 21/ 6,
BRA 22 S A0 T P LT HAMP 5 BRI AT 16 /N3 T JFEJIK,
e YEFENL AR AR S M OCHE . L R BAE ROE . R
IS ok RV AN DS KRN L (eI =)
W 40 56 g e N, AT U 1 2K ) W R A e
A HAFBRATTILSE 7Y GSH 48 A 7 (17> B A4 PO AR i
FALIGIER o dE—BWE IR B2, Y GS A IEH
NSRRI B, (H AR PR RE N 1
ANERIE TL-6 T TH s, Fs AR = RIA, o
EMERPRE, A ERALE A2, dit
FATTHREI S T wC RT3 11 3 R IA SR Y
RAEN FIIAC R AL A S IhHUE A5 n] DL
P 22 13 R IA R T ACDERAR S 3 LM 24
ERUMAE? A mIZX— R, AR T AW
ACD /) FUE RS0 5T 5 D SO ACD /) Bl RSE#Y
IOREEIR (P

SCHRM S BRATT I TS g 25 R B R B, 0 Tk
A 5dJE/Mil HB. RBC. HCT. MCV JI4H]
WK, S, SFTHE, RILH A ACD 1
P BURRAE 028 . BRIE, FRATTAEISREEE 5 H ke 4y 24,

HTHF. MM EBERs, ACD Ikt ZHER T
. BERGEN, ARIEXRTFA, SETRH
A, PRI . 0 B B8 b8 20 k5
WA, WG IEE /A, B2 ] fefl
ACD M RIMAMGIT . HAR H & #E A S o
BUATEAR R I st SRR b b T-HOb R 5%
JR B, 259 20% B HE bR A A BEX WA AF G 2 Atk
ERaAE, IR EH K SF P HLA A7
BRmtgalie. AR MET, FiEgkS SI. SF
RIEMK;, 5UIBC 2HAHK. ik i, SI.
UIBC. SF 1] AMELF P AR AR 5 0L, A
SCHEFTER W, ACD /) EUHE HAMP mRNA ik TT
fr, 3G Sl UIBC R F%, SF Ty, JIFRRZH 2143
s TR, /N RFIE HAMP mRNA
FIEAXS R, i SI. UIBC #EWi b, SF X
JFF R R 2V ) 2ok /D o el e, S Ih T BAE
AR R RIS, sl R, RAZAT
i 2k 1 A0 L5 7%, 52 THIE EA T R 18K F,
DAL ol BT 7, 189 b0 20 40 Mo 26 ik, B0 AT I .
ARSI S8 W CIPAE 5 2 HOE o B AR R
W2 03 Rk AT T AR 25 L, s 2R,
HITRERE— LWL, BT AR R L
o MAE ML AR ), T % N IR R
(W Z R, B SLERIIRRE L. hoh, &
WETEH, TR ALY 2 1 B8 2 )&, S Ihids T
PLIT ACD /N ERERARHS, B2, PEHEE
BRI ZE 5w, 1] BT D HL 2 (38 s AT T
B IE A, TTE T 2k . Rk, JEek
0 TAE, BATKG SRS WS, A—P%0 7
HUBYT ACD S AR HE KAR G IR /E R BLA o

e pa e
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Therapeutic Effects of Yi Gong San Decoction on
Anemia of Chronic Diseasein Mouse

ZHENG Qin*, JANG Yi-ling%, JI Yuting', XIA Le-ming', ZHANG Ai-ping?,
SHI Lingt, DAl Cheng-yi*, XUE Cheng!, ZOU Chun-pu?, LUO Mei-hong*

(1. Department of Hematology, Shanghai Baoshan Hospital of Integrated Traditional Chinese and
Western Medicine (Baoshan Branch of Shuguang Hospital Affiliated to Shanghai University of
Traditional Chinese Medicine), Shanghai 201900, China; 2. Neijing Department, School of Basic
Medical Science, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

[Abstract] Objective To observe the therapeutic effects of Yi Gong San decoction (Y GS) on anemia
of chronic disease (ACD) in mouse. Methods Totally 48 male 8-week-old male C57 BL/6 mice were
randomly divided into blank control group, model group, intervention group. Each group was sacrificed
8 mouse after the continuous administration of 1 week or 2 weeks. The model group and intervention
group intraperitoneally injected with zymosan A after 6 days of intraperitoneally injected with LPS. After
5 days of zymosan A injection, YGS (15.413 g per day) was administered to mice intragastrically in
intervention group for successive 1 or 2 weeks while 0.2 mL of ultra-pure water was administered to
mice intragastrically in blank control group and the model group. The mouse blood routine was measured
by automatic cell counting. Colorimetric method was used to detect serum iron (SI) and unsaturated iron
binding (UIBC). ELISA was used to detect ferritin (SF). The ratio of iron in liver and spleen were
analyzed by software using Prussian blue staining. The positive area of Prussian blue iron was analyzed
by Image-Pro Plus 6.0 software. The expression of hepcidin antimicrobial peptide (HAMP) mRNA in
mouse liver was detected by RT-PCR. Results In the 1 or 2 weeks, the content of hemoglobin (HB),
erythrocyte count (RBC), hematocrit (HCT) in mice was significantly increased (vs model group, P
<0.01 or P<0.05); Hematocrit (MCV) was not changed (P>0.05). The Sl and UIBC wasincreased (VS
model group, P<0.01 or P<0.05); the SF and the ratio of iron in liver and spleen reduced significantly
(VS modd group, P<0.01or P<0.05). Liver HAMP mRNA was significantly decreased (P<0.01 or P<0.05).
Conclusion Yi Gong San decoction can improve the degree of anemia and adjust the iron metabolism
disorder in mouse of anemia of chronic disease by decreasing HAMP mRNA relative expression.

[Key words] Anemia of chronic disease (ACD); Yi Gong San decoction (Y GS); Treatment; Hepcidin
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The Role of MCP-1, CD68 and ICAM-1 in the Process
of Angiogenesisin Choke Area of Mice

WEN Fu-lit, LIANG Cheng', ZHUANG Yue-hong?, MaLei!, ZHENG He-ping*
(1. Department of Comparative Medicine, Fujian Medical University Affiliated Fuzhou General
Hospital of Nanjing Command, PLA, Fuzhou 350025, China; 2. Department of human
Anatomy and History and Embryo, Fujian Medical University, Fuzhou 350108, China)

[Abstract] Objective Toexploretheroleof inflammation in angiogenesisin chokearea. Methods  The
ear flap model of mice was established and the changes of blood vessel diameter was observed by HE
staining. The expressions of intercellular cell adhesion molecule-1 (ICAM-1), monocyte chemoattractant
protein-1 (MCP-1) and cluster of differentiation 68 (CD68 ) were detected by immunohistochemistry on
the day after modeling(0 d), 1 d, 3d, 5d and 7 d, respectively. Result By observing the vascular
diameter of the ear flap in mice, it was found that the vessels were visible at 3 d after operation and the
vascular dilatation was obvious at 7 d. CD68-labeled macrophages had the largest accumulation in two
choke area a 3 d. High expression of MCP-1 and ICAM-1 was observed in the early stage of postopera-
tive inflammatory response. The expression of the three inflammatory factors in the tissue was increased
significantly during the vascular dilation. Conclusion  The threeinflammatory factors (ICAM-1, CD68
and MCP-1) play an important role in vascular remodeling. Proper inflammatory response plays a posi-
tiverolein flap survival.

[Key words] Immunohistochemistry; Inflammatory factor; Choke area; Vessels
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(1. 783+ B2 K5 25 shd F 8, 489 350122
2. AR TR A F AF AP, 48 350011)

[HE%E]

JiE KA 20 M T2 DNA(SSR)AFiTH R, £ FH 40 DNA I, PCR¥ 3%,

HEY  ARRARE RAEIR O A S ARMKE, A BRI R R R R IR AT

A R AHBL

et kA, *t 28 RAGHE RAPERAE IR AL B AT AT, ) POPGENE 1.32 54144t 47 .
HRAETAERE 20 MR E Z AT B AW B S K E 200 4, MRS E #(Na) 4 10.0000
+ 3.1119; A & 512k F 4 (Ne) 4 6.8438 + 2.4905; #1744/ (He) 4 0.8509 + 0.0564; VLR 44
JE(Ho)# 0.4607 + 0.1247; £ 144% 8:.4546(1) 4 2.0166 * 0.3463; % A13 .84 & (PIC)% 0.8154 +
0.0665; %74l 9 204~k 2 2 DNAAL &) B 5 A )34 % &M, L4 A 17455 4% % Hardy-
Weinberg F#(P<0.01). £t A BT T 4 TARIERIRG) 1R 4E % A, AL BREIRIE

A FRAE T AL J 2 WO ik SRAR R ARIE

[KEEIR] M T E 47T, 4852 RAPARAR, 45 S AR

[FE4ES] Q95-33 [X#FRiIZAE] A [XE4S] 1674-5817(2017)06-0434-08

WEA 6 M AY, fETRA TR AR
A A5 A S5 A ) 2 R 5 T 45 o 22 [ AR R
725 Horb o e 7 A (Macaca mulatta littoralis) 1 A 4
FRALTF RSB 24 . R BRBERp S 5 U8, 6 B)
F IR Ebr e HA B EA =R AR N R K88k
W) N ERIR I TR, AR T EEAEAR
KRS )W IERH M Z R Bk, BT
PR AR TS SRR, AR PR 5 A
WS T5 R A BERETORY, 6] A R SE 50 5 4
HdEFE, RAEZE Y. 1l DAL DNA(microsatellite
DNA), tFRA % ¥ 5#EE (simple sequence
repeat, SSR). i Hi 15t #4237 41| (short tandem repeat,

[Yzk= B #A] 2017-04-27
(BT B] 178 S5 2 it & s b H (2014Y 0080)
[EZ ] I H(1969-), 55, i-t:, wgh SZIe I, HF9 77 Ii): 5¢
5% . E-mail: zjh001866@sina.com
[@FAEE] TIN7.(1964-), B, WIT 5,
E-mail: wxl @fjtcm.edu.cn

STR), i T/EERHANZOFIELEHE A
W, 747 DNA 24, S5HE0 ThridHlL,
MDA DNAtRIC REEZ . rfi) . LBk
fe. ZEMEE. HEPbhE. EEHT. %
K, mrERAL S B LS BAER L,
N T A S, SRR, B2
PEOIHT, i b M B S I RS, — R EAE R
TR o ATIFTT AR G AR 11 i 3 7= e —— 4
g QT Ly XMl ke 118 B A A A BE ML AR 28 1L,
IV 20 Ak T AL DNA bricoe [ b AT 1804k 2 1
PERTIN, DL SRAT AR A AR AR TR I8 AL M SR
S Wb = e A Y P U e AR R re
A

1 #MRl5RE
1.1 SEISEFNEE LA DNA 25

Wyl AR 28 1L, MERER, 9~14 %,
R 6~ 11 kg[HFVFAE AT (H): (45) T 2008-1],
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| 5% 8 0 2 ) S5 % [ SCX K ([#])2010-0002]
[SY XK ([:])2010-0005] . H = 1% ik 2 1 Fh B 4 il
2mL, EDTA $iift. KM Promega &K 41 DNA 4l
ARF G FLH DNA , #4538 WU 35

12 FERFIFNEE

Wizard® Genomic DNA Purification Kit iX7] %
(Promega 22, F5[H). Gotag®Green Master Mix
XA & (Promega A +il, [H). pBR322 DNA/Mspl
FRiC#(TIANGEN 2w, HE). BREE RS
(BioRad A7), ), WKL, TEHH KL
NAXEE) T, P E) R ABI Veriti B % PCR{X(ABI 2
nl, EHE).

13 34i%it R PCR # &

H GenBank ¥4 3t A AH 5% SCHREM A i 50 N HAA
Z S A DNA drid, Bl 2R T ARy TR
AR A T A .

PCR " 14: Je WAKZR 25 uL. WFEFA: 95 C
145 3 min; 94 ‘CA5 1 30's, 40~61 ‘CHE 1 30 s,
72 CHEff1 60's, 30/MEHS, 72 CHZAtAjl 7 min,
ey 4 C AT
14 HBIKRERIDE

50 14 DNA A s A 204N i SR 57
Prul, HERIASFIFR B 2 AP (BN DAL A3
#A 5 AL EZATIER) . 20 MU T A RIS LE R0,
& B A H LR 1.

20 M7 A Y PR 42 TR H 2% Bt TR B A
R e A AR BB 2 s A & TR ) 21 8%
ARAR M SR IR B NG R IK  HR NI AR R 4
EAH DR AT o
15 HitHh

FH vk 717 42 BioRad BER L& R 583 M, LR/
ANTE TR 3G Be (B IR 4%ty 0 1 8 K/ ) A AN TR (1)
S5 A7 B BRI /N B R TR IR 23 il AR O 44 AL BS
C. D. E«ee (1. 2.3, 4, 5eeeeee )
POPGENE version 1.32 #F it 5 H 45 2 PR A0
2537 HE R %5 (observed number of alleles, Na).
AN L PR 5 (effective number of alleles, Ne) . %5
P FEPRAIE (gene frequency) . HTHIL A 1 (He) . W
A1 (Ho) A FE(E S 5% (Shannon’ s information
index, 154645, It 2 45 E 7 & (polymorphism
information content, PIC). [ I 4656 44 1) Hardy-
Weinberg izt &1 ik 4.

2 R

2.1 PCR ¥ #45 R

K FH Jot 43 K 8% AR AR M 2R PR IR e gt 12 HaL K
20/ AN A ) PCRY 34 72 4)), A SC A D21S1246
A7 ST HL YK PRl A 4 i BH (B 1)

22 ARIEELFMEMERE DNA ZEERHER

hf 28 LU G AR ABE 1) 20143k T A DNA A7 45
AN SE R 2 A PE 00T, oIl B8 S e H e A
A TR) 1 1B AR RS DL (3R 2) .

2.3 RETMERRASEES ST

RO 357k TR i (P 2R R RY, R A POPGENE
version 1.32 KA TH 5 547 5 Na S AR . Ne.
Ho. | &484r (K 3. £ 4).

20 AN LA R A W 2 S5 40 KL R 200 A,
Na7t 5~16 1, “F*#4 10 4~(10.0000 + 3.1119),
Horh, B2 MA S L D7S503, £ 16 MEAT LR,
/DA 2 D1S548, 15 5 M. Ne 78
3.7333~11.6148 /~(6.8438 + 2.4905), H:, D1S207
A7 stz iy, D1S548 v fidpcfik . He 7T 0.7455~0.9305
(0.8509 + 0.0564), Htr, D1S207 i rif i,
D1S548 {7 L fik. Ho 7F 0.3214~0.7500(0.4607 +
0.1247), M, D2S1333 fi shif i, D21S1246.
D14S255. D18S537. D1S548 fi k. | {F
1.3998~2.5963(2.0166 + 0.3463), H:f1, D7S503
fr Ridse s, D1S548 4 pidpifk. PIC 1L 0.6862~
0.9074(0.8154 + 0.0665), tH.H', D1S207 fi/ s
5, D1S548 {7 K. S Bos, 20 M P
P SIAFAE S B Ak 2 A0 . 4 Hardy-Weinberg
WAL AR Wk, 20 AN DR A S B
D6S493. D5S820. D2S1333 fif ffish, H4 174
A7 ¥ 25 Hardy-Weinberg -4 (P<0.01) .

3 idig

1 H 2 AN R R 2 RE I S A
KABIRIEAR )AL Z R, ANBEITH S0 DA AT
] Na & 10 4™; Ne 24 6.8438 /™; He 24 0.8509; Ho %
0.4607; | *F-¥){ti >4 2.0166; PIC 4 0.8154(14 kT 0.5),
PR RS 8 T 8 2 AR A, T,
ENTIPININE T3 VA TS b E AN 203 S-S 4 =N
FREER, ULHIE R R — S Ay, sk
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£ 1 20 MY T2 DNA FRCRIEXER
Table 1 Theinformation of 20 microsatellite DNA markers

Frs (5 etifh S5 3) BKGHE 1'C
1 D21S1246 3 F: GATAAAGTAGACAGGTAAACA 58
R: GGATTATAATTCAAGATGAGAT
2 D7S513 3 F: AGTGTTTTGAAGGTTGTAGGTTAAT 58
R: ATATCTTTCAGGGGAGCAGG
3 D6S493 4 F: ATCCCAACTCTTAAATGGGC 58
R: TTCCATGGCAGAAATTGTTT
4 D5S820 6 F: ATTGCATGGCAACTCTTCTC 60
R: GTTCTTCAGGGAAACAGAACC
5 D14S255 7 F: AGCTTCCAATACCTCACCAA 55
R: ATCCTCTGGCTGGATAAGTG
6 D10S611 9 F: CATACAGGAAACTGTGTAGTGC 50
R: CTGTATTTATGTGTGTGGATGG
7 D2S1333 12 F: CTTTGTCTCCCCAGTTGCTA 56
R: TCTGTCATAAACCGTCTGCA
8 D2S146 13 F: TCATCCTTACTCTAAGCAAAGATCC 56
R: CACCACATTCAAATGCCTCC
9 D11S2002 14 F: CATGGCCCTTCTTTTCATAG 50
R: AATGAGGTCTTACTTTGTTGCC
10 D16$403 20 F: GTTTTCTCCCTGGGACATTT 50
R: TATTCATTTGTGTGGGCATG
11 D9S934 15 F: TTTCCTAGTAGCTCAAGTAAAGAGG 60
R: AGACTTGGACTGAATTACACTGC
12 DXS6810 X F: ACAGAAAACCTTTTGGGACC 56
R: CCCAGCCCTGAATATTATCA
13 D9S252 15 F: ACCATGATTTGTCAACTCCTA 56
R: ACAATGAACATCCATATACCC
14 D1S207 1 F: CACTTCTCCTTGAATCGCTT 57
R: GCAAGTCCTGTTCCAAGTCT
15 D18S537 18 F: TCCATCTATCTTTGATGTATCTATG 51
R: AGTTAGCAGACTATGTTAATCAGGA
16 D7S503 2 F: ACTTGGAGTAATGGGAGCAG 55
R: GTCCCTGAAAACCTTTAATCAG
17 D6S311 6 F: ATGTCCTCATTGGTGTTGTG 60
R: GATTCAGAGCCCAGGAAGAT
18 D1S548 1 F: GAACTCATTGGCAAAAGGAA 57
R: GCCTCTTTGTTGCAGTGATT
19 D3S1768 3 F: GGTTGCTGCCAAAGATTAGA 61
R: CACTGTGATTTGCTGTTGGA
20 D6S2741 6 F: AGACTAGATGTAGGGCTAGC 58

R: CTGCACTTGGCTATCTCAAC

BrK, BIEZHEEES. FEA TR G . 17 NP R4 540 T Hardy-

AT ) 20 A5 DAL AT, BR AL AT Weinberg ANPAPIR A, 5 BRI AT fig 55 B AR o i) A=
D6S493. D5S820. D2S1333 4k, # 17 M WA G, WA ik E g (N Kt A
Hardy-Weinberg *1*1if(P<0.01), i3t HIAS 3 KAk A7 B, KA, HEBERA L& H D,
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M 123 456 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23

M: pBR322 DNA 7} T brifk, 1~23: #f i o
[ 1 D21S1246 i = PCR #4741 B9 5 R & Bt A SR AR FR kAN 45 SR
M: pBR322 DNA marker, 1~23: Number of samples
Figure1l The polyacrylamide gel electrophoresisimage of PCR products at D21S1246 locus

HAMRIERE B D, A I ) A T AR BEALAL
BeAA I, AEAEAE — o R I A8 B 1A,

AT T 1R T SEFEON 2 BA A 1) B AR Ak A
VAN ()54 22 A PERE TTIT IR 1) 1440 2 A8 T
SR S LR, FEATERIT 14 M7 i, JU45 D5S820.
D1S207. D18S537. D7S503. D6S311. D1S548.
D3S1768. D6S2741 %5 8 /M i —FE B I 2 A,
H 5 D1S548 S5 5 R H AR (#8525 4Y), Uil
W B e R/ — Y Rf, ANFEF=H, AN BT L 2
FEPEAA RN ZE Sy 8 2 A AR 2 e B AR
vk — LI .

TR AR LB A SIS S P s 2 AR I
WIS RAERMEE TR, OaIE AR KK Y
RIS S5 T 58w 519 3 T AR s8R
BN 20 AN B AL 4, 6k 28 BUHT AR A 4 W APk
WEAAREAT PCR Y1, 453 R ULH B 21 DNA £
A, UHIX 20 NP A brid B e ARk
PE, RE S W AR AT ORI AN A4 TR (1) 35 AL RS,
AT AT S A VA R AR AR TR A8 A% 5 M A
R AR .

B3k
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& 4 BETMHEMREK 20 MY D 2 s igE s S
Table4 The genetic diversity measured at 20 microsatellite loci of Macaca mulatta littoralis population
FEPAIAL A DNA VB Skl AR5 W s BFRGR ZAGEESE
(bp) KiNa  HEBENe 4JfHe 4ffHo o fRMI PIC X P
D21S1246 380-432 13 8.4757 0.8981 0.3214 2.3300 0.8714 272.9056  0.0000
D7S513 204-224 11 6.7879 0.8682 0.4643 2.1083 0.8369 1415563  0.0000
D6$493 256-324 11 7.8400 0.8883 0.5714 2.1637 0.8589 779793 0.0225
D5S820 179-207 8 4.5449 0.7942 0.5714 1.7469 0.7519 33.8558 0.2057
D14S255 197-215 9 5.8074 0.8429 0.3214 1.9310 0.8065 156.2335 0.0000
D10S611 172-208 10 7.6863 0.8857 0.4643 2.1290 0.8559 114.6791  0.0000
D2S1333 270-334 14 9.8000 0.9143 0.7500 24417 0.8896 110.6286  0.0792
D2S146 193-211 9 6.0541 0.8500 0.3571 1.9560 0.8146 105.9878  0.0000
D11S2002 256-276 6 4.0308 0.7656 0.3571 1.5687 0.7177 59.0087 0.0000
D16403 150-176 11 6.1732 0.8532 0.3571 2.0869 0.8231 147.2810  0.0000
D9S934 189-213 6 4.2609 0.7792 0.4643 1.5770 0.7283 63.8355  0.0000
DXS6810 171-207 10 5.5801 0.8357 0.5000 1.8964 0.7973 104.7952  0.0000
D9S252 241-269 7 4.3315 0.7831 0.4643 1.6020 0.7328 43.2787  0.0029
D1S207 127-159 15 11.6148 0.9305 0.6786 2.5578 0.9074 147.3452  0.0041
D18S537 154-178 7 5.9170 0.8461 0.3214 1.8524 0.8091 94.7588  0.0000
D7S503 133-173 16 11.4453 0.9292 0.6071 2.5963 0.9064 310.2500 0.0000
D6S311 235-253 8 5.0096 0.8149 0.5000 1.8192 0.7754 83.4196 0.0000
D1S548 188-204 5 3.7333 0.7455 0.3214 1.3998 0.6862 33.5676 0.0002
D3S1768 190-238 11 6.8174 0.8688 0.4286 2.0986 0.8369 139.9780  0.0000
D6S2741 257-285 13 10.6650 0.9253 0.3929 2.4709 0.9015 2249673  0.0000
X+s 10.000 + 6.8438 + 0.8509 + 0.4607 = 2.0166 *+ 0.8154 +
3.1119 2.4905 0.0564 0.1247 0.3463 0.0665
ization of specific pathogen-free rhesus macaque (Macaca W Je 2 250k (). R L e 4 24, 2011, 21(8):

mulatta) populations at the California National Primate
Research Center (CNPRC) [J]. Am JPrimatol, 2010, 72(7):
587-599.
[15] Kanthaswamy S, Satkoski J, George D, et a. Interspecies
hybridization and the stratification of nuclear genetic varia-
tion of rhesus (macaca mulatta) and long-tailed macaques
(macaca fascicularis)[J]. Int JPrimatol, 2008, 29(5):1295-

1311

[16] Z=iitE, 4ER0A, e, 5. ErEE I T DNA bridistfs

27-30.

[17] Nurnberg P, Sauermann U, Kayser M, et al. Paternity
assessment in rhesus macaques (Macaca mulatta): multilocus
DNA fingerprinting and PCR marker typing[J]. Am J
Primatol, 1998, 44(1):1-18.

[18] Xu YR, Li JH, Zhu Y, et a. Development of amicrosatellite
set for paternity assignment of captive rhesus macaques
(Macaca mulatta) from Anhui province, China[J]. Genetika,
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Analysis on Genetic Diversity of Macaca mulatta littoralis
by Using Microsatellite DNA Markers

ZHOU Jian-hud', L1 Zhi-xiong?, YANG Yan-yan!, XIE Jin-dong?, YU Chun-ying!, WANG Xun-li!

(1. Laboratory Animal Center, Fujian University of Traditional Chinese Medicine, Fuzhou 350122, China;

2. Fujian Research Institute of Family Planning, Fuzhou 350011, China)

[Abstract] Objective To anadyzethe genetic diversity of Macaca mulatta littoralis and providing basic
datafor genetic quality monitoring methods of the population. Methods Twenty-eight Macaca mulatta
littoralis were genotyped by using 20 microsatellite DNA markers, DNA was extracted from blood and
amplified by PCR, and PCR products were analyzed by non-modified polyacrylamide gel electrophoresis.
Every microsatellite locus was calculated by software POPGENE 1.32 and Excel. Results All 20
microsatellite loci were highly polymorphic, 200 alleleswere found in the population. The number of alleles
(Na), effective number of alleles (Ne), expected heterozygosity (He), observed heterozygosity (Ho),
Shannon's information index (1) and polymorphism information content (PIC) were ranged from 5 to 16,
3.7333 t0 11.6148, 0.7455 to 0.9305, 0.3214 to 0.7500, 1.3998 to 2.5963, and 0.6862 to 0.9074, with an
average of 10, 6.8438, 0.8509, 0.4607, 2.0166 and 0.8154, respectively. All of 17 loci showed significant
deviations from Hardy-Weinberg equilibrium. Conclusions  There are high genetic diversity in Macaca
mulatta littoralis of this colony. The experiments can provide a theoretical foundation for establishing
genetic quality monitoring method with specific microsatellite loci.

[Key words] Microsatellite marker; Macaca mulatta littoralis; Genetic diversity
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% 1 BRI R E TESFNE AR A Bk &4
Table1l Theinformation of the isozymes and proteins electrophoresis for ischmenia-prone gerbils detection

AR RS EFE Wk IV I 1] /i J7 1] g oW Py (3
Gpd-1 =gl 200 50 -—+ Tris-Glycine pH8.9 IR A%
Es-3 =gl 200 50 -—+ Tris-Glycine pH8.9 NG 55k
Car-2 W Il 240 40 +—- NaC2H302-EDTA pH5.4 ErS P MR
Akp-1 =gl 200 40 -—+ Tris-Citrate pH8.3 TR 1%
ldh-1 =gl 200 35 -—+ Tris-Citrate pH7.6 IR A v
Mod-1 =gl 200 35 -—+ Tris-Citrate pH7.6 NG 55k
Pgm-1 =gl 200 40 -—+ Tris-Glycine pH8.5 NG 55k
Ce-2 =l 200 25 -—+ Tris-Citrate pH7.6 IR A v
Pep-3 =gl 200 30 -—+ Tris-Glycine pH8.5 TR 1%
Gpi-1 W Il 2% 200 30 +— - Tris-Glycine pH8.5 NG 55k
Hbb W Il 200 30 -—+ Tris-Glycine pH8.5 ErS P MR
Trf 123 200 30 -—+ Tris-Glycine pH8.5 ESEGERPR
Es-1 137 140 30 -—+ Phosphate buffer pH7.0 R leAE wivk
Es-10 it s 3% 200 35 -—+ Tris-EDTA-Borate pH8.4 NG 55k
Gdc-1 =l 200 30 -—+ Tris-HsBOs-Na:HPO+-EDTA pH8.0 NG 55k
Gus-1 (=gl 4 200 60 -—+ EDTA-NaAc pH5.4 R leAE wi vk
Es-2 =l 140 30 -—+ Phosphate buffer pH7.0 TR 1%
Ldr-1 W Il 2% 200 40 -—+ Tris-Citrate pH8.3 NG 55k
Sep-1 i3 250 30 -+ Tris-giy pH8.5 eSS ERPR
Amy-1 =gl 300 30 -—+ Tris-EDTA-Borate pH8.4 Er{SP SURR
Es-6 EREHK 200 35 -—+ Tris-EDTA-Borate pH8.4 TR 1%
Es-8 ALK 200 35 -—+ Tris-EDTA-Borate pH8.4 NG 55k
Es-9 2AAIH 200 35 -—+ Tris-EDTA-Borate pH8.4 IR 1%
Es-4 =l 200 35 -—+ Tris-EDTA-Borate pH8.4 TR 1%
Cs-1 W Il 2% 250 40 -—+ Tris-EDTA-Borate pH8.4 TR 1%
Es-12 TN 150 60 -—+ Borate pH8.6 NG 55k

A ITIE; B: Bk
[ 1 Gdc-1 AN [EIRR=S AY FE K ElE
Figure 1l Theresults of electrophoresis patternsfor locus Gdc-1 from different tissues
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Figure 3 Theresults of electrophoresis patterns of loci Mod-1, |dh-1 and Es-10
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Figure4 Theresultsof electrophoresis patterns of loci Es-3
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Establishment and Application of Genetic M onitoring Methods
for Inbred Gerbil by Biochemical Markers

LI Ying'3, CHEN Zhen-wen?, MA Lan-zhi!, SHANG Shi-chent, SHANG Yu-pu?,
ZHAO Quar?, LI Gui-junt, CUI Xiao-xiat, WANG Dong-pingt, DU Xiao-yan?
(1. Laboratory Animal Center, Military Medical Sciences, Military Academy, Beijing 100071, China;
2. Department of Laboratory Animal Science, Capital Medical University, Beijing 100069, China;
3. College of Animal Science and Technology, Jilin Agricultural University, Changchun 130118, China)

[Abstract] Objective To establish genetic monitoring method by biochemical markers for inbred
gerbils and apply it in analyzing the homogenous of the ischemia-prone inbred gerbil lines CMU/1 and
CMU/2. Methods Twenty-six biochemical marker loci were selected to perform cellul ose acetate fiber
electrophoresis for several kinds of gerbil tissues by optimum electrophoresis conditions referred to
previous report and optimized the sample treatment and staining method. Then these methods were used
in detecting homogeneous of 2 inbred lines CMU/1 (77 gerbils) and CMU/2 (44 gerbils) genetic quality
involved generation F21-F23. Results  All of 26 biochemical marker loci could be detected success-
fully in both inbred gerbil of 121 gerbils. Thereinto, 24 loci exhibited monomorphism within and between
CMU/1 and CMU/2. However, the loci Es-3 and Es-4 showed polymorphism between two strains.
Conclusion The biochemical marker method for genetic monitoring of inbred gerbil has been successfully
established. The 26 biochemical marker loci for inbred gerbil strain CMU/1 and CMU/2 has been
confirmed which homogeneous reached to 100%. These dataindicated that two inbred strains match the
standard of inbred laboratory animals (GB14923-2010).

[Key words] Gerbil; Inbred strain; Ischemia model; Biochemical marker locus; Genetic monitoring
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1.3 3|4i%it#0 cDNA B2 EY
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ANGNEEE T REIR 4% 4% 75 3% 20 min, AR A 4R
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YN EE DNA A, RIS 45 18 H 1 R B
PCRY" 4 AR R Ky 25 L, [V 44 95 °C, Tl
Az 3 min; 94 'C, &M 30s; 57 'C, Bk 30s;
72°C, LA 30s, 3 35AMES, 72 CLEA) 5 min.
[N EEFR T, HU5 ul BT 1.5% £ AR B A LUK .
142 M@EEARk  RFERILT PCR™#)5
PMD-18T #fA1EHz:, R H A N2 & KAy
P DH50c 3 {1 BE 036 HA AL T 11 1 (7L 1T 7
Y BERL T B M VR AT KRR RS, 4 A SanPrep
FECURL DN A /N 5 4l 42 38 771 46 48 HCH 21 iR
DNA, & B TAY) A T, P8I
S0 TEA 1D F 1 B 20 JBORE A Ay SIE B 5% ' o = PCR V.
F 16 b5 AE i o
15 LERRAEE PCR KRN K& EEFRHEMZ&EL

SR FEPCR Y. DABH P F 2R JIORE A 4y A5
B, E. FUFS14(10 umol/L) % 0.4 uL, SybrGreen
gPCR Master Mix(2 X), #fi DNA 1 uL, #MpxY
HANBK S 20 ub o SISO i PCR [V 4k {4
95 ‘C, MALYE 3 min; JEAT 45 MG 95 'C, 4B
15s,57 C, ik 20s, 72 °C, i/ 30 s. fE
S E VI BH P FE A SR AR B, VH SRR B 14
VIR 3.6 X 108 4% UL Jul, ¥ B4 Frkiik4T 10 1%
BRI, T 9%t & PCR dadfk ih 42 @ 57 .
16 4R, gEME. EEHAR

%14, 54N, 104, 254, 50 E. stiedai,
LL M E. magna. E. intestinalis fil E. flsvescens (1]
DNA 73 5l A R B A EA T S 29 5 o 8 PCR R Y,
He XU IKAE Ay IR R, A 36325 7 325 1) S T
1iff 5 TR AR AT PR o AN TR B )RR R 8, A
EITENEL M, bl X+s £

2 000 /™ E. stiedai 5N Z£[¥] DNA $2HU# 20 puL

(), LR PR TR 1405 =DNA Jit
(0.5 uL)+ MR ii(24.5 uL), BUR A 0.5 uL /F DNA
AR 5NN EE =DNA JR (0.5 uL)+ Fksii(4.5 uL),
IR 0.5 uL 1 DNA 4% 10 ~UNFE =DNA il
(0.5 pL)+ #BE i (2 uL), BUJR A 0.5 uL 1 DNA #i
#2; 254513 =DNA J5i (0.5 pL)+ Firke i (0.5 uL), Hx
JBA 0.5 uL /E DNA #5i#f; 50 /N5l %% =DNA J5i
(0.5 uL)+ R (0 uL), HUVE 4 0.5 uL 1F
DNA iR

2 R

2.1 E.stiedai ITS1 XEREH PCR 4 1%

F 1.5% Sl bl st i A VKA E. stiedai 1 TSL 2
PRI PCR 43474, 473411 v BtAt: 200~300 bp,
L1 1 BL (261 bp)dEA—E(K 1).

M M 1

M: DNA maker; 1: § B 447
& 1 E. stiedai XERE & PCR #1445 R
Figure1 Theamplification of thegenein ITSLregion of E. Stiedai

22 HFERNMETE

28 WS 1 D O G 1R BA PR T B, T RS IR I B
W, IE B A T AR A AT, HW R 4
RIENCBI AT, iRy 5
GenBank |14 &R M ILHCL# 99%( K 2) .
2.3 tRAERZRYEIL

L ZH JTURL I I BN A 03 8 ey, RS A 2ot
AT, EAUTORLTIHE VIECH 3.6 X 10885 DL Jul, F 3
HEAT 10 F5BR S MR, B 3.6 X 10145 Ul /uL~3.6
X 10888 DLl J\ANBE BE T8 SORERRAE S A AT (1)
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Score Expect Identities Gaps Strand
475 bits(257) 2e-130 260,/261(99%) 1/261(0%) Plus/Plus
Query 1 TGECTTTCGCCARCCAACATCCTTTCGT TCGARAGAGAT ATGET GET AGGGART ARTART B0

I|II|II|II|II|IIIIIIIIIIIIIII|II|II|II|II|II|IIIIII|IIIII|II
Sbjet 910 TGGCTTTCGOCAMCCAMCATCCTTTCGTTCGARMGAGATATGGTGGT AGGGAAT AATAAT 969
e T,
Sbjet 9T0  GAGGTTGTTGCATGTGTACGACGACATACATACATACCTCTTATTTATTCCTTCCTCTTIT 1029
Query 121 GTTTGAT AGGACCAGTTTGTTGGTCC ARGCGEARGET AGRGT AGT AGTGETGAG 150

||||l||||||||||||||||I||I||I||||||||||||||||||I|||||||||||||
Sbjet 1030 GTTTGAT AGGACCAGT TTGT TGGTCC ARGCGEARGET AGAGT AGT AGTGETGAG 1059
e T g =
Shjet 1090 GOGGAGACATGTGATGTAGCTTGT TG GOGOGCAT ACATGCTGGCCATGATGTGTCAGT 1149
e = A
Shjet 1150 AGTTACTACTGGCGCAGGCAG 1170

2 oItk EER
Figure 2 Theresult of sequence alignment

SEIN S fE PCR I, 118 3 T LA i, 73R4k
BRI, M2 AT, YIS 2t & PCRIT
PIHCELBARIT . I 4T LG, AR
FURLARAE it A — AL [R] RR AR 0, B AT e %
W, i W TV AR . DABORERR AE S B 11 og A
REARKR . 33 2R 10 CtAR A PARFRAL EE 16 bR it
2} Y=-5.043 X log(x)+51.815, #" Wi % 4 57.88%,
KRB R? Jy 0.999(1 5), IXFHAWFITE LI
SN 9t PCR ik HAT REFIL MR, T
15 B s
2.4 HRMEREMEIRE

XF1LAN 54 104, 154, 254, 50 4
E. stiedai JI%E[) DNA J% E. magna. E. Intestinalis.

E. flsvescens ) DNA MFAT S I 520 5 & PCR. H9™
£k v %0, 54 E. stiedai (1) DNA (fFE 7] &
WP i 2, 11 E. magna, E. intestinalis,
E. flsvescens 1] DNA #f it 333 1 i (K 6) . X
RWZITEN R e tEss . Bbah, (s ith (& 7)
W] DU 3, 5 Rl IS8 /R BRI DN SE DNA [
i —ANERIEWE, T E. magna, E. intestinalis,
E. flsvescens DNA F¥ it [ 445 fift 1t 28 5 AL 7K 11
R G J2 i ith 2k ﬁ&mﬁ;ﬁﬁ/iﬂ’ﬂ% P AR 5 o
X1AN5 AN, 104, 154, 254, 504
E. stiedai [¥) DNA iﬁﬁiﬁﬁﬂ‘%‘cﬁz’% PCRAGM, 45
RWor, mARKINER 11 E.stiedai Y%7 DNA,
BB N VB 42.65 5 DL UL (R 1), UiWiZTT%

Amplification Plot
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Figure 3 Dynamic curve of RT-PCR for recombinant plasmid
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Melt Curve . ﬂ(] 1_}5( & 1[‘% ,EJ .
- ? 25 EEMIR
A JR A6 1) DNA 428 10 £5 86 SEM RS, EAT 20 ) A
MWIESLRE, FMREELZ 3R(EFE2). AN
35000.0 “; 2ﬂ I‘Djﬁgijﬁ%ﬂg /Ej%/%ﬁ, ﬁJ\%IJIFé 027%~173%\
/ { 0.48%~1.95%, ¥J/NTF 2%, RWZTIEMEL
% 30000.0 "\‘ \' ’lﬂz E ZZ} °
g. 25000.0 " l(
% \% . .
& 3 it

15000.0

10000.0

5000.0

85.0 700 750 80.0 85.0 20.0 950
24,95

Temperature (°C)
B 4 EHEFREFKESE PCR HRMR %k
Figure4 Solubility curve of RT-PCR for recombinant
plasmid

HuBkli, E. stiedai &350 I B G Fh 25 2
—, ARG I — A R I R AR,
s BRI IR BTG L2, 3t
IR, BRI AR $R%E0 . Jing
S50} Eimeria 76 H E 5K G (1) IR D0 A 3R 1
RVEYLH Ny 41.9%. AU HELOLVL I 4 A9
Fo AN IR JUBRGE G DUEAT T2, 45 Bonik
ey 100%, FLRTIH 10 P SERBR L, AR
75 SN PR T Y 2R T Bt S 6 B 7 Bk R e

Standard Curve

45.0
425
40.0
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35.0
325
30.0
275

Cr

250
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15.0
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10.0

75

10 2030 100 200 1000 10000
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Quantity

[ 5 ERRAEE PCR HIfRHE 2%
Figure5 Standard curve of RT-PCR

AT AR, E. Stiedai (1YL R 5 0, & 23%.
PRIE 5 BT R —Fp Pl . B R R0 70 e
TEEAT SRR M, S s At YRR 48 it oD 43

Fernandez 551U i > FIRFAE S 547 o X dai
RIIARIC A, FIFH 2 5 PCR (7% 7 Rl 38
ekl )& . Carvalho 5513 H] 20 AN O FE D 4w T

7 B gL Re Sy ot 358 /KR BRI Emitis, E. maxima.
E. acervulina, E. tendla, E. necatrix. E. brunetti A/l
E. praecox. Youl* R £ # PCR 1Y ITSL X451 7
1, i 1~5 pg 1) DNA FEAS, RITTE I H E. tenella.
E. acerwlina. E. maxima #l E. necatrix. Yan ZEH4%}
6 P e W SE TR L (E.stiedai . E. intestinalis.
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Amplification Plot
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Figure6 Dynamic curve of RT-PCR for different number of E. stiedai and other kinds of Coccidia eggs
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7 RENMHIE. stiedai IR FEFNE AR Bk 5 5 DNA RT-PCR #)
KA TR B 2
Figure 7 Solubility curve of RT-PCR for different number
of E. stiedai and other kindsof Coccidia eggs

E. flavescens. E. media. E. magnafil E. irresidua)
TSI ANITS2 BEATY 1Y, W2 & PCRIZWT;
TR R 4 = e B0 I e 35 TR R UL (E. stiedal
E. intestinalis FIl E. Flavescens). Hassan %:155%: ]
I TS1-PCRY™ 14 75 1246 e 32 56 T 3K O G 1R 4 15
oL, SRS, {EERHURGARMEE 15 H, AM
M e H VR AR 457 SR IAE I b, Res 7E i il

Fz 1 BENH E.diedai IR FE DNA R EE PCR il
Table1 Thedetection a certain number of E.stiedai DNA on

RT-PCR
E. stiedai %%
o Ct # VU juL
(e
1 43.68 + 0.74 42.65 + 0.89
5 4157 + 0.46 109.38 + 1.20
10 39.91 + 0.18 230,52 + 3.56
25 38.48 + 0.42 446.25 + 8.25
50 36.71+ 0.10 989.22 + 7.59
106 31.19 + 0.03 12 288.11 =+ 40.20

2 KATEPCRANESMHXNER
Table2 Theresult of RT-PCR repetitive experimentsin the
group
DNA #; CtfH
FAL 1 2 3
10t 8.33 8.53 8.69
10? 1322 1341 1335
103 19.28 19.28 19.17

T
COMSE
852 + 0.15 173

13.32 + 0.08 0.60

19.24 + 0.05 0.27

10* 2421 2415 2380 2405+0.18 0.75
10° 2901 2881 2849 2877+0.21 0.74
10¢ 3417 3407 3361 3395+024 0.72
107 38.88 3899 3848 3878+ 022 0.57
108 4433 4409 4317 43.86 +0.50 114

E R LN BT F A & 3 E. stiedae R AAA
e 744 25 21~24 |, T LA 21 W S (1 JE b AT I
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K FEARERGLER I 12 H, A2 PCR Y1411
SR R R TE, 25 18 L FSA0FE 5 1) PCRAS I 25 51
SEFEYE, M MLAEFE T PCR 25 FAT SR . bl
B, PCRAE A FLIE Wi AR mT B 28 A i e sk
(RBeBls, AT B Sark R R QG H EEEN .
il PCR V4RI B . RO, (EEAS I

BOR LR, P alife A4 se e, B e
e, SEIN PCR R R IR i s MU S0 5
TERER o> T A% AR AR T AT 3 T

KRBz N, /N 22 Bl v 30 K A
PR A0S AR ARUE S 1) £ A0 SR 2Ok i PCR
Fe ARG ARIE PR AL iff o B E A . 1A
AP T AR S DNA L Fiki DNA L 4k
ASDNA 2 AKHNEL SR RNA 255 9k F 460 A vii i

LR IR UE Ao 200, FCrp EE 2 JFORE DNA MMA SR o
(K RNA B A it 550 & WL bR e df o DR ORAF AR

S~ S TARUEA, B BORLAR A Am A i (10 3 FH A4
Z2n 22 R AU I AL g 1 T ST KR B ) 4
B A Ay 92 9% ' i B PCREY I 7 v A ih £ 0 br
mhe SIS R, I A FEALIURLT) DNA 1 A bRk
fi, TSI 9 f: PCR AN E. stiedai (1977
EHA IR e R S U, nTH T E. stiedai
1) 5 2 K

AHFFUARYE E. stiedai 1TSL X Jak 1 35 PR 4 <7
BIBEES 14, SR F B2 ORI AR i 2 ST A I E. stiedai
(1) 55 I 28 't s & PCR AR AE T 28, kA I ek 4 B
E. stiedai $&ft Pt w AR AR S H, oAk
E. stiedai MP¥AF] T — @ MHE AR . ABFIT
SIS 9 i 7 PCR 5 4] E. stiedai 1146 1 5
o, R, RS AU DNA
A, T E. Stiedai YA w0, B A
TS5 3z S U E. Stiedai (KB 48, 982D
LV K. AN, R BHE S IR SR AL 5T & A R
() S5 4w, PR AIE R H S 56 5040 1 ] Sk .
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Detection of Eimeria Stiedai by Real-Time PCR

WEN Fu-li, ZHENG He-ping, DANG Yuan, XUE Lai-en, ZHANG Shi-lan
(Department of Comparative Medicine, Fuzhou General Hospital
of Nanjing Command, PLA, Fuzhou 350025, China)

[Abstract] Objective To develop the method for quantitatively detecting Eimeria stiedai (E. stiedai)
by Real-Time PCR (RT-PCR). Methods Specific primers were designed and synthesized according to
apart of the sequence of ITS1 region of E. stiedai. The recombinant plasmid was constructed to established
the standard curve of RT-PCR. The specificity, sensitivity and reproducibility of the RT-PCR method
were performed. Result  The method was specific and sensitive for detection of E. stiedai. Meanwhile,
the sensitivity of the present method could detect the DNA of one E. stiedai and the variation coefficients
of intra-assay and inter-assay were less than 2.0% respectively. Conclusion The established RT-PCR
is a specific, sensitive and reliable method for the quantitative detection of E. stiedai.

[Key words] E. stiedai; Real-Time PCR(RT-PCR); Detection
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REIB & X SD K BRIE 0 5 He bR A B0

B R, DR & K2 ABAL B KR!
(BARFFH IS ER I BITRFHERSER 1 34, 2. R/IEA, &1 363000)

ECES
BB LEA B O°

BH) FiT AR S BEN KRB ShE 7 I5med%eh. A% 32 2 SD K R A3t
. —15° #=15° M EiE L, BHA K RE BB HF EHTHE V%, KRZiL6A

D 4k R KoM do i F F) ) AE(GLU). FFE(BUN). SLEA(LA). WULBR# B4 (CK) Bz + 4% &
(HGB). 4r#mfit(RBC), MEMLIE4k, *THEMMHAT HE £ &, Fit KRk bHkidk. R 5
ATRRAALEL, RFH G WA K A Rt =Y. REVRAEFHRAHAAI T, LT,
2B K RS A f P GLU. HGB 5 RBC AT 1R 20 2 5 44K (P<0.01, P<0.05), HEM LIS 402 %
¥ % (P<0.01); 15° 34 5 -15° #4iEHHMbEF LA, BUNRER CK &M 8 F 3 5 (P<0.01,
P<0.05). 5 0° #&iEghkiy, 15° #4 5 -15° 415 32 K AL ® K38 F 3% % (P<0.05).

HE # &4 R 27, B3 /5 &40 K SMHEM L0 I AP IRAR M 0942 3. 4518
R 0° HEWEIHKTEHR TR LA,
[REEIA] E o or R, BEHE, B, KA

[FE2ZES] Q95-33 [IHFRIRED] A

18 B 55 A T AR [E P ANE 8y B 25 AT 575K
B, @5 NMEIE N AR R K12 3%
J A B TR IUE B 55 (1 R AE ML, T
L R TR BB 55 L e A RIS Bl B8 T 5 A R 4
Pro SIS K A A 98% R 5 AKAMALL, S
SIS A AR ALE - BN %, R BAIE8K
BB OPPN 72 o B3 G, TR E®R
DI FAFEEIE S K R A
], BN PPAS HO6) 32 29 57 R B R s i) AT 2
Xo Hul, fEigghthsE sy s, 18Kk,
18 B A AR IR WS B 3 (AT R F 48w, AR+
FLUR(LA). JREZ(BUN). IUERBIEF(CK) I
(GLU) & & 55 S ) 9% 57 o FH A B AL dR pr 12, BRI
U, AHIGTLR FAS A (1 B 65 35 5 0 LR I2 sl 55 4

(4% H #A] 2017-06-23

[BE&TB] WSS 175 P2 R o fa b A 4 7 ) 1 H
(No.13Y017)

[(fEE BN AEH(1980-), 5, il l:, EENFH R g2z,
E-mail: zzphshk@163.com

[Bif4EH] 9%  E(1980-), &, fid:, =T F PP 2y S B
k2452 . E-mail: felyanfy@126.com

15° 305 P -15°

[XE4E] 1674-5817(2017)06-0455-05

PRI ZE S, TR IR AT I REST . AR 4 L fiE
R, T TOT AN B SO0 K Bz 3l 57 454
PRIGEENE, A IE B 55 SR RAR G TR I 2%

1 #MRI5HE

11 K4

TS HMEYE SD K 32 M, 8 g, A
220~240 g, T bSO b0 SIS B WA BR DTAT A
T [SCXK (77)2012-0002] . S5 7E At I3 455 175 B=
Bt 0SB 5 HEAT[SY XK () 2012-054] F- 3R A5 Jil
55 175 BB SR e B2 A, 1SR g
YA R ) 3R 25 T NTE PR .
12 SEINEE R

ZH-PT g &, BOESEA WA &
HABRAT]; ADVIA 2400 4= H 844620 HrA, 4k
EPE T T2 LH750 4 B g o i, & UL
02 PR IR IRE s 1) RM 2245 41 051 HL A ASP300S 4>
B BKHL, EEK R AYE R AT, CX31 2
Bi, WO R AT Pico-17 0L, EE 3
R HR AT BS223S LT R, Al [ 98 2 A AR
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AT, LA RFI S5 332138), I 55 [E /A
T2 W B T GLUIR A& (it 5 D1503113),
BUN i #&({it5: D1503083), CK X&' :
D1501133)¥ ¥ g 52 e KAE B 2 Rb = H R A 7] o
12 EWHE

1.21 KA, AAEAE PG ER K BN
A, B8 M. A BRI K RAEA
S S G N R 3R 3 d A HEAT 3 d IR A L I
45, B 2k, Bk 15~20 min, ZJ56 KR
& HIJLL 20 m/min (P A2 5)) 15 min, /KR 1 min,
A4z 5) 15 min. MG EREE. AE S Ef
B, RNEOR TR 1.2 mA, ESEHLRNEOREL, B
PIZZ) LA Ty . AW IR A bR dE A K R
% ek b 2 U kg AR b, i B AT B A v AN R4k 4
iy, HoG. S I A Be IK AL 5 P 4k SE
YrFr B e,

122 FE4RAregnlE  KIZEZ)45 05 30 min,
K CEERREE, I k GUR A R e e, EDTA
PUkE S 2 mL o et E T 20814 BL 3 000 r/min
250 10 min, HUH g, TR SR ) S U
& R RUILTE A GLUL BUN. LA Fl1CK )55 & EDTA
PUBE AL 1036 (1 1041 25 1 (HGB) . 21411 fifd (RBC)
AT SE o I AR TE R B, L T I M JULKG 35

FRE, THEMEIVAEEL BRSO TR e
JULHE S =[ HER L5 & (mg)/ 44 5T (9)]™. 35 K B
i T H UL T 50 20 % 4% HR S VA0 1 5 24 h,
N A KB BEAT B BhIRK . EW] L R,
AR, BRI 173 F U1 R AL K DR
5 umififr, AT HE B0, HEmNAZL DI R ET
BB T AT B CR &R .
1.3 HitFH*E

BT AT 45 S 56 404 LL X &+ s %o, W SPSS16.0
Geot AR UEAT oA, BN LR One-way
ANOVA 5, A LLEALH t 55, P<0.05 k7%
mEG R

2 &R

21 I35 GLU. BUN. LA. CK

WE1LPiR, SXHRALLE, ZE3))5AH H
HIIFIEH KM GLU #8F B3 4K (P<0.01), 1M
BUN. LA ¥H 37|+ (P<0.01, P<0.05), i
PO IRy, 15° B R RUIEH 1) BUNL LA
Tl s 2 3% (P<0.01) . S5 IRA LL#, ASTH] i 6 3
JEIE) R RIES CK e E T, HUE 15°
& KR CK & B3 % % 7+ (P<0.05).

R 1 AREEEMEFHARIME GLU. BUN. LA, CK RYSZAE
Tablel Effect of GLU, BUN, LA and CK in exerciseratswith different slope

4 5 GLU/mmol « L+ BUN/mmol « Lt LA/mmol « L CK/umol « L
pagiickal 6.39 + 0.51 5.49 + 0.95 3.38+0.83 373.14 + 75.87
0° HiHiEshdl 5.45 + 0.64™ 6.45 + 0.54" 498 + 157 41345 + 114.11
-15° Higiaghl 5.65 + 0.52" 6.65 + 1.10° 471 + 138 436.65 + 96.75
15° Mi&Eshdl 5.59 + 0.54™ 6.89 + 0.44" 5.16 + 1.18" 487.98 + 121.00°

VE: HXR4LLLEL, "P<0.05. *P<0.01; n=8; T[]

22 I[mj& HGB. RBC
W 2 Pror, &k 6 iz sl i, AE i 6 3
JEIE KB S0 B L%, HGBA AT 12 3% FAIK(P<0.05);
0° 5 15° HiHizs)4 ¥ RBC £k (P<0.05).
23 KRIARE. HBAARERHEBANIEL
WR I P, HHEIZE8)6 f)q, HXRALL
B, AN G EE )R IR RS R
K BB h(P<0.01, P<0.05), {H&MHi&izs)
KRB R BRAA G2 2 5 (P>0.05) .

F 2 TREEMEHARIMA HGB. RBC 95
Table2 Effect of HGB and RBC in exerciseratswith different

sope
o 5l HGB/g * L RBC/10%
baglceitl 144.00 + 7.13 7.83+ 044
0° HMifrizshdl 135.50 + 8.26' 7.29 + 0.37
-15° HiHiEshdl 135.00 + 7.15' 7.69 + 0.50
15° HiHIEsh4 133.50 + 6.34" 7.28 + 027
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* 3 FRIKEMNEHARKRE. HANRE RBRFANE KRR
Table 3 Effect of body, gastrocnemius muscle weight and index in exercise rats with different slope

4 7l AR Ig HERZ L& & /g HERFR 5 1%
popiisea) 309.87 + 27.92 0.50 + 0.06 1.63 + 0.27
0° Hifrizzhdl 302.75 + 53.94 0.62 + 0.02"" 2.09 + 0.31"
-15° HHEgl 293.25 + 38.83 0.59 + 0.05' 2.02 + 0.21"
15° MGzl 299.50 + 28.64 0.61 + 0.04" 2.06 + 0.28"

24 KEBRHEBERERITHENKSUE

FHB AR R PARIE R LTS, 6. 78 A
BN R 128458 3 4 A, 15° Hif s -15°
HEZIHKR, Bl HIE S, RIRE: %
Joot, . AR YIRS, 22) 20 min
2 LUK SR8 (1 T F 85 B A Oy - B 6, )1
05 B B A, ANREdE R L S IR,
B G 1/3 4, X 7SRO G Ak, B
HIKEBHER . B1gRExR, 0° MGiEhd
KR TH REL3ECR 1k 8.75 1k, biFIE 5 I

——15° HEIZEFNHE ——

[B) PRI 0wk b, 2R 6 JE kA 1.38 k. —15° BH
B AR R BB 188 9.13 1k, 2
J45.25 K, %56 T4 6.25%. 15° HW&EIEEH
KT R B AR 4 R 10.50 vk, A 2 FERE
H7.50 %, BEITEHTI4 9.63 K.
25 XRHMBMESEDH

HE Je(agh ] ion: &t 6 MMl GEs )G, 8
K SR AL LEAL,  WUEFHEAE AN A AR B 1 i i
(B 2§k prdR), HILE I 4E, 5t abE 2 14
MU 4R, Dh-15° M Hisghdi ™ E (K 2).

-15° BEIEZAE —~—0° HEiEzhE

218 524

%33

1.38

47 %54 %63

1500 Mifigsh 4l b, "P<0.05
B 1 FERME R E KRR T8 & a R
Figure1l Thetimes of electric shock in the rats with different treadmill slope

A XH4L B 0° HiiEsh4l; C:-15° Hifi@sh4l; D: 15° Mifigshdl
& 2 XREMHAAFESENEME X 200)
Figure 2 Pathological observation of gastrocnemius muscle in posterior limb of rats
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s )43 LA, BUN. CK 5 0° fil-15°
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A I K HGB . RBC 4 F Sk 4 i
W95 5IZ AT L Fe bR, T 38 3
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IR ) 326 184 47 47 B £330 3)) ] A K LA HGB . RBC
B ARSgs RE R 15° HE KRiEs G
HGB. RBC 55X A L4 W 2% 1 %= 7 (P<0.01,
P<0.05). 21N, KER&d 6 M By sl
izd)n, WOTESE, W T BRI
EIRIEATT . B 145 R38R, SARRAESE 14
B, A Fou) B 030 N B B, H T IROBCE R
mre 15° B Kt T i, A 3 EIT4,
H 9857 1 R A, MR IRECRETE N, 12825

6 i, W KECNIZIN G 3 U B, VL
9.63 K, 5 0° i 54541 K il LU (P<0.05), Uilliz
G R . —15° B KR BUR AT AR, H
5 0° i 5 R Bl LA L7 IBUJR 2 3% 711 (P<0.05)
gh 5B 2 KRG B ERAIL HE B se s 45 3, 4y
Frih g, KRS 6 EEs F¥izd)h, S
SES ST -A PN A ooy
KR 0] (0 B & 12 8 T 3 VLA & A RS
1 AEBRER LA W 3 0. Pasini 49T ST
R, S8 J AR KL iz 5T Y N2 38% [1)
MR SR DU SR B . AWFIT S R B s, S
6 J& LA 20 mimin, S[R3 1038 )oK BT HE
JLEE &5 Ik FULHR 208 i 24 384 0 20.0%, 5568 FR 40
LB R EEET. %Lk, 5xR4Ll
B, AL K R i LA BUN ¥
JE LA K CK 35 ) 3% M3, GLU. HGB. RBC
W) S AR o0 B, U0 K R A B 57 R A,
B SR @ ST T . B Bl K AR A
RERM L. Wi ks, WL 0 M B S 424 0
fir, 15° B HIZZ) AL LRSS MR AL
ML B KT BT SRAS S M LA 21 HE 3
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Effect of Different Treadmill Slope on Exercise Fatigue Index in SD Rats

SHI He-kunt, CHEN Kai-jiet, LIN Xiao-feng!, YU Le?, ZHU Qi-gar?, FEl Yan!
(1. Department of Pharmacy; 2. Pathology Department, 175 Hospital of PLA/ Affiliated
Southeast Hospital of Xiamen University, Zhangzhou, Fujian 363000, China)

[Abstract] Objective To study the influence of exercise fatigue index on different treadmill slope
in rats. Methods 32 SD rats were randomly divided into 4 groups: the control group, and 0° -, -15° -
and 15° - treadmill slope exercise groups. The model group was given treadmill exercise according to the
scheme. Related indexes were detected after 6 weeks training. The serum content of glucose(GLU),
blood urea nitrogen(BUN), lactic acid (LA), creatine kinase (CK), hemoglobin (HGB), red blood cell
(RBC). Gastrocnemius muscle index and the number of electric shock in the rats were calculated.
Results Compared with the control group, there were significant changes in the blood metabolites,
energy material and exercise ability during different treadmill slope exercisein therats. The GLU, HGB
and RBC in the peripheral blood samples of each exercise group were significantly lower than thosein the
control group (P<0.01, P<0.05), and the gastrocnemius muscle index was significantly higher (P<0.01).
The serum of LA, BUN concentration and CK activity were significantly increased (P<0.01, P<0.05) in
the 15° treadmill and -15° treadmill exercise groups. Compared with the 0° treadmill exercise group,
the number of electric shock in the rats were significantly increased in the 15° treadmill and -15°
treadmill exercise groups (P<0.05). HE staining showed that the gastrocnemius muscle cells of rats had
atendency of swelling and injury after exercise. Conclusions At 15° treadmill exercise groups, the
exercise fatigue model replication of rats was better than that of 0° or -15° treadmill exercise groups.
[Key words] Exercise-induced fatigue; Treadmill slope; Exercise ability; Rat
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10 M, MERES 2, Hodoo) FRZA S T AL R /K ACRIG
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YA 2 C Wl 7 (Rifkde A% Cc 41), &1
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Table1 Effects of different doses of acrylamide and vitamin C on therats weight g
41 i n 1) 55 24 55 3 ) EE 55 56 )
payiesl 10 6950+ 9.40 12050+ 1586 16550+ 2546 197.17 +4222 23650+ 51.20 253.17 +61.90
A4l 10 6717+749 11717+ 1699 170.17 +21.65 21050+ 38.35 242.00+ 4429 260.83 + 51.78
EnlfEeat] 10 65.00+ 219 11550+ 6.28 162.67 + 1417 201.33 +26.74 21817 +41.76 223.83 + 52.09*
MAEFECd4l 10 69.00+ 141 11333+6.62 169.83+ 1993 20817 +£3946 23217 £54.16 250.17 + 65.84

e L R LE A, 2 P<0.05
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B S -

A: WAL BRI CAliEdl; D: 4% c4l

AN

B 1 HE & ACR WX REDRIRGIER R4EEE C MRIFIER (HE X 100, xR 100 um)
Figure1l The effect of acrylamideon rat hippocampal injury and the protective effect of vitamin C by HE staining

(HE X 100, scale: 100 pm)
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Effects of Acrylamide on Learning and Memory Ability in
Young Rats and Toxicity Alleviation by Vitamin C

LIU Xiao!, XU Jing-dong?, YU Fang*
(1. Beijing 15 Middle School, Beijing 100054, China; 2. Department of Physiology and Pathophysiology,
School of Basic Medical Sciences, The Capital Medical University, Beijing 100069, China)

[Abstract]

Objective  To study the effects of acrylamide on learning and memory ability in young

rats and alleviated effect of vitamin C. Methods Forty SPF grade SD rats weighing 70-90 g were
randomly divided into four groups, 10 in each group and male and female in half. The control groups
were given normal saline. Theratsin experimental groups were given acrylamide dissolved in normal saline,
at the doses of 2.5 mg/kg, 10 mg/kg and vitamin C group was given 10 mg/kg and 1 mg/kg vitamin at the
same time. All animals were given test substances through oral gavage, 5 days/week, for 4 weeks. Body
weight was measured per week. Special tests included the rotarod Test and the staining of rat brain
tissue. Learning and memory ability was tested by Morris water maze (MWM). Results Compared
with the control group, the weight of rats in high-dose group treated with acrylamide was decreased
(P<0.05) and time for rats standing rotarod was decreased (P<0.05) and the latency was extended and
the distance wasincreased by Morris water maze (MWM); The HE staining suggested that the hippocampal
tissue of rats was damaged. The indexes of vitamin C group were better than the experimental groups.
Conclusion Acrylamide can damage motor function and learning-memory capability in young rats and
vitamin C can decrease the ACR toxicity and alleviate the hippocampal tissue damage in some degree.
[Key words] Acrylamide; Learning and memory; Oxidation; Vitamin C
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Optimization on Methodology of Histopathological
Examination in Adult Zebrafish Visceral Tissues

TIAN Fang!, WANG Yu-zhu?, XIA Min-jie!, SUN Bingt,
DING Xun-cheng?, L1 Wei-huat, XU Hui-hui2, HU Jing-ying*
(1. State Key Labs of Family Planning Devices, Shanghai Institute of Planned
Parenthood Research, Shanghai 200032, China; 2. Shanghai Municipal
Center For Disease Control & Prevention, Shanghai 200336, China)

[Abstract] Objective To explore the optimized method of paraffin seria section and hematoxylin-
eosin (HE) staining of the adult zebrafish visceral tissues. Methods  After the zebrafish was fixed, the
tissues were segmented, and the thoracic/abbdominal segment which contains internal organs was stripped
of skin and dehydrated by gradient ethanol (dehydration time was optimized to 30 min), transparented by
xylene and embedded by paraffin. The tissue was sectioned serially along the body axis, rinsed with
warm water after HE staining, and observed under microscope. Results  The microscopic observation
of heart, liver, spleen, galbladder, kidney, pancreas, gastrointestinal tract, testis and ovary showed that
effects of tissue sectioning and staining were favorable. The sections were intact without collapse or
fracture, the anatomical and cytological structure of all organs were clear and complete, the nucleus
were neatly blue-stained and the cytoplasm were neatly red-stained. Conclusion  With the optimized
histopathological method, we were able to obtain high quality histological specimens of the internal
organs of adult zebrafish.

[Key words] Zebrafish; Visceral tissue; Seria section; Hematoxylin-eosin (HE) staining
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WAL FE, oA, O AR A R D R
Willis gl ik i JR A
133 MEHEAF M TRbR 17 T S & H(TP).
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B R H R ¥ (HDLD) . JREZ(BUN). L
fif(CRE). JRFR(URIC). BHZ #E(TBIL). AR
PR LR (ALT) . RITA R & B
(AST). TEPERERNG(ALP). FLIRIHAME(LD). UL
PRI (CK)  TERTEF(AMY) . BE(MQ) LA A 3 24 b
(GLU).

I3 A BEFRAR 22 T (140 fR(WBC) bk .41 g
(LYM). PRI I(NEUT) . BRZ 40 2 (MON).
WETR RN L (EOS) . ME I L4l i (BAS) k2
M T (LY M%) o HR MR 4E i T ) L
(NEUT%). k240171 7r LE(MON%) . FERRE KL
M TT 20 L (EOS%) « W8 Bl E kL 4h B2 177 2> [b
(BAS%). £I40ffi(RBC). P44 41 B 21 2 4 75
H(MCH). 2040 A& B0 A %5 % (RDW) | L4102
FH(HGB). ~F-#441 4l fo il 21 2 (¥ 1% (MCHC) . 41
ML RAHCT) ZE40 B FIAEBI(MCV) I/
(PLT). Ifi/MRIEBI(PCT) 1L /NRAF 3 441
(MPV). I/ MARF 3 A1 58 B (PDW) o
134 #EAE KH SPSS 23.0 B4 T4t
ARBE, A ARSI AEAS AT UEAT Hd 23 B, P<0.05
hEFA G L.

2 H#HR

2.1 CMU/1#1 CMU/2iER RINRE R

T AR, AT T e WIllisal ik A i A8 T
SCA/INEGIR O, AeB O  A R SRR 5 K 4 /NS
MBSt kg, fNhEHE. 457K, CMU/1
Willis S 2 76.62%(59/77), CMU/2 2 77.27%
(34/44).
2.2 Mz

CMU/LIEAZ RV GLU. CRE & brlfi k2%
55 3 (P<0.05), TG % 4k 27 (P<0.01); CMU/2
A2 2P R CHOL FEbr il 2= 5 1 3% (P<0.05) .
CMU/1 5 CMU/2 1542 590 ERMEPE ) ALT b5 2 ¢
5235 (P<0.05), HEVE) HDLD 52 5 i 2 (P<0.05).
CMU/L HI CMU/2 5 R 9P 2 A7) ALP. ALT,
AST F5¥5 2 5 1.3 (P<0.05) H 2 34 6 B 35 1tk 2 5+
(P>0.05)(# 1)-
2.3 IMiKEIBHAEN

CMU/L A RZVW M PLT. MPV. BAS.
LY M% TR Hrifi k%= 5 12 2% (P<0.05), PDW 2 54
#(P<0.01); CMU/2 G4 RV M HCT. MCV,
MCH Ferifi i 7= 5 i 3% (P<0.05). CMU/1 5 CMU/2
A Z VP BUMEREY PLT. PDW Fihr 2 57 15 3% (P<0.05),
HEPE ) MCH Fab5 2% 7 1. 3% (P<0.05), HARELE
17 7(P>0.05) (% 2).
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Table1 Blood biochemical parametersin CMU/1 and CM U/
2inbred strains

Table 2 Blood physiological parametersin CMU/1 and
CMU/2 inbred strains

(oA ETE] P51 CMU/1 CMU/2 s H P51 CMU/1 CMU/2
ALB/g L™ ? 2129+ 188 2145+ 213 WBC/10°- LT ¢ 518 + 2.16 495+ 217
8 20.80 + 2.58 24.09 + 1.92 8 423+ 173 3.10 + 0.14
TP/g « L 9 5820+ 4.02 60.03 + 4.20 RBC/102+L1 2 1223+ 1.75 12.08 + 1.42
Py 58.04 + 4.45 64.00 + 3.77 8 11.88 + 1.83 13.65 + 0.64
ALP/IU » Lt Q 260.85 + 57.70 208.88 + 48.26 HGB/g - L* 2 166.61 + 29.01 162.21 + 23.29
5 25557+ 7671 25500 + 69.31 5 16147 +2878  183.00 + 9.90
BUN/mmol + L1 € 1331+ 211 1155 + 1.94 HCT/% % 5182+818 51.02+7.08
5 12004277  1512+274 & 51154853 58.40 £ 2.69'
HDLD/mmol + L & 158 + 0.32 171+ 033 MCvig-L* 2 = 42324139 4219+ 146
5 140 + 028 201 + 0.47¢ b 43024130 4270+ 0.14
MCH/pg £ 13.57 + 0.64 13.40 + 0.57
CHOL/mmol = L ¢ 2.02 + 0.49 2.10 + 0.33* X 1355 + 051 13,95 4 0,07
8 2044053 2.71 £ 063 MCHC/g+L* % 32072+ 841 317.90 + 7.93
ALT/IU + L ?  8912+1578  80.75+ 9.81¢ 5 315124 796 313.50 + 212
6 9873£1604 86361796 oy ¢ 14174065 13.99 + 0.74
URIC/umol L ¢  2081+1076  17.06 + 8.80 4 14.39 + 0.69 13.60 + 057
6 1998+1260  20.60 *+3.06 PLT/10°+L* § 86650 +172.99  958.66 + 364.04"
GLU/mmol «L* ¢ 4.49 £ 0.62 4.71 £ 065 & 1065.22 + 453.94° 1159.00 + 62.23
8 4.44 + 129 436 £ 0.72 PCT/% 2 0.07 £ 0.02 0.07 + 0.03
TG/mmol -L* ¢ 0.20 + 0.08 0.24 + 0.14 8 0.06 + 0.03 -
8 0.27 + 0.19" 0.22 + 0.09 MPV/g-Lt ¢ 0.78 + 0.20 0.87 + 0.46
AST/IU « L1 9 31815+ 67.38  279.30 + 48.49 6 0.65 + 0.43° -
F 32033+ 76.19 303.00 + 51.96 PDW/% % 21.78 = 1.46 23.24 + 2.66"
Mg/mmol - Lt £ 141+ 014 133+ 0.14 8 23.19 + 2.64" 24,60 + 0.28
s 142 + 014 154 + 015 LYM/10°-Lt ¢ 1.87 + 0.84 1.72 + 0.74
TBIL/umol ¢ Lt 2 6.57 + 1.91 5.87 + 1.55 8 1.41 + 0.74 0.40 + 0.14
4 6.80 + 2.12 566+ 133 MON/10°« L1 ¢ 0.22 +0.22 0.22 + 0.27
LD/IU - L 9 32900+ 17497 266,10+ 112.85 8 0.21+031 0.15:+007
5 30664+ 15817 39336+ 10788  NEUT/07LY i zgg f igg z'zg f (1)'23
CK/IU +L? ?  1643.00 + 508.75 1542.93 + 420.64 S DO
8 191885+ 590.18 1485.33 & 518.00 EOS/10°- L i g'zg ir g'ig g'zi ir 8'38
CRE/mg-L*  # 2.10 £ 0.60 1.80 £ 0.70 BAS/10°-Lt 9 012 + 0.19 011+ 0.16
8 1.90 + 0.80° 210+0.70 5 0.11 + 0.11° 0.05 + 0.07
AMY/NIU =L % 118642+ 11896 122167+ 16038 |y 9 4254+278 3974+ 2211
& 1181.78 + 155.38 1240.73 + 131.69 4 35.34 + 1950 12.20 + 4.38
TE: Il R PERE LEE, *P<0.05, ""P<0.01; AR IRl MON/% 9 383+ 324 3.66 + 3.37
CMU/2 5j CMU/1 LB, #P<0.05, #P<0.01 F 5.20 + 8.51 4.05 + 2.33
NEUT/% £ 45.45 + 22.50 46.98 + 18,53
3 i 8 49.45 + 1851 75.60 £ 552
EOS/% £ 6.26 + 5.41 7.37 + 757
s 2 B ] RS e L A oy o A A s 7.66 + 6.86 6.40 + 0.99
A,‘m_l‘{& %’Iﬁi‘ /j VI?’J/rHXJ *%E - "'f i EME ‘%1&43' BAS% £ 1.92 + 3.08 221+ 273
(PIBEAZAT . SE S A AR AL B S 4 2 4 234+ 207 175 + 247

YA S INEAL NR ST R ko . LR 502
Y SR B B2 A AE ) ST, T A5
PR 28 DU R 9 7 B 2 R AR A (M AN A IE

VE: Rl A PR LR, *P<0.05, **P<0.01; A [nlk 5
CMU/2 5 CMU/1 b, #P<0.05, #P<0.01, CMU/2 1] PCT .
MPV 3GE HH (53 30 PR R o &%
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KD LT A JEE sl ik Willis PR (1R 17 ) A2 32
BRI I, AT BN BRI B ik 45 3L
A, H R i ol i S AR R A SRR, R AR AR
A — o AEF AT R B, KR B 2 ik
Willis (1 1] Jr A T8 S 1 2 A2 i e A A 784 A A g
fitth, B2 A S IR 2R A I 1AL I8 S Al /) Bk 2K
B, BORERA B . ASEI R CMU/L A
CMU/2 A2 290 L Willi's 8 ik Ji 228 18 37 B 2k
100%, i A 2 40 /MBS 235 0k 76% DL B 17T S
FRARIE KTV U JEC 3 B Wil SR (1) e 5 K A2 R A
30%~40%!%, i ) 55 H 1A R 0T 0 Willis 2
(YT i A TH S B L 2R, Ikt Ay i fte i A 7 4
T HMIE A SR

B4 1 095 A2 B A A TR b 5 e Al B R 22 e
%, CMU/LHICMU/2 S LI A8 R I E B i 2
) 2 AN SR, GasE R 2 7 e 5t A JE R A7
M2ANMBRBZAM, UEZ 2 NI R MR
PEFRFR T RE S AFAE 2 S o ANSEZEG &5 A AIESE T IX
— R CMU/LIEAE F VP B A 5 A A R0 A2 B A
gE LMl 1) GLU. CRE. PLT. MPV. BAS.
LYM% %53 B3, TG, PDW Z 5 B3, CMU/2
AZ Vb UMERE 2 [5) CHOL. HCT. MCV. MCH
Z o, MFETERILLER, #EPE CMU/L S CMU/2 ik
LRI EMALT, PLT. PDW fEbr2 5t 3%, M
PEMI LR HDLD. MCH 5% 7 3% . CMU/L Fl
CMU/2 JEAZ 290 A A A= A 0 A B 4 s 45 S
ALP. ALT. AST Z7 B3, MR EH
PEZE ST FARSEE YD B 33 Tyl A= B A A 3R

ALP. PLT. LYM% HfikfE LbH 7 5 B 3%, A ES
—3; CK. URIC. LD. RBC. HGB. MCHC.
NEUT. WBC EZRr %, AX4RERALTE,
XATRE SV REATIEAS 20 )5, AL R PR A e v
Ko B SFEIE T 45 3R WIMEE ) HCT. MCH
FRBFE, GALERE 8. HREEPLT 5t
HERKIND R BT iR 2, {19 PCT. MPV it
I s 25 FLHE A g v 24, Ryl R R
CMU/LHICMU/23x 58 Z 70 BRI HS R R AN [ 5% M il X
W, SRR . PR T IR IR BT K sl 4 st Ak
AT 25 25 BR] 25 6] Y 26 AR RN 2R BEFEFR AT — 5 (K 500

B FT 45 T g i el AR VD B2 R VP B
(I LEY) A RE PER R T LR, D o e AR T
BT AS RACEE 2B 2 T i N 35 e T A

e pae

[1] Maek M, Duszczyk M, Zyszkowski M, et al. Hyperbaric
oxygen and hyperbaric air treatment result in comparable
neuronal death reduction and improved behavioral outcome
after transient forebrain ischemiain the gerbil[J]. Exp Brain
Res, 2013, 224(1):1-14.

[2] EAH, i, B, &, KON BN AE AR IE W 5 %
fHIWEFLLT). P SE56 sh 44, 2004, 12(2):108-111.

[3] . sEshiAeatM]. dbat: db st Rl AR R AL,
2005:60.

[4] SRENEE, M PRIE, BRI, . AN RO Sy A 2
AEAAE R LEEL). T MBS 22 B 24, 2003, 31(2):63-65.

[5] Kuchinka J, Nowak E, Szczurkowski A, et al. Arteries
supplying the base of the brain in the Mongolian gerbil
(Merionesunguiculatus)[J]. Vet Sci, 2008, 11(4):295-299.
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Comparison on Circle of Willis Patterns, Biochemical and Physiological
Characteristics of Inbred CMU/1 and CMU/2 Ger bils

L1Ying'®, CUI Xiao-xiat, DU Xiao-yan?, MA Lan-zhit, SHANG Shi-chent, HUANG Bint,
GUO Zi-xiao', ZHAO Quan?, L1 Gui-junt, WANG Dong-ping*, CHEN Zhen-wen?
(1. Laboratory Animal Center, Military Medical Sciences, Military Academy,
Beijing 100071, China; 2. Department of Laboratory Animal Science,
Capital Medical University, Beijing 100069, China; 3. College of Animal Science
and Technology, Jilin Agricultural University, Changchun 130118, China)

[Abstract] Objective To comparetheratio of the incomplete circle of Willis patterns and detect the
blood biochemical and physiological indexes of 2 ischemia-proneinbred gerbil linesCMU/1 and CMU/2,
and to analyze the differences between 2 strains, providereferencedatafor gerbilsexperimental application.
Methods Beckman automatic biochemical analyzer (CX5) and Japan photoel ectric automatic blood cell
analyzer (MEK-7222K) were used to determine 17 blood biochemical parameters and 22 physiological
parameters. SPSS 23.0 software was used for statistical analysis by independent samples T test.
Results Theratios of incomplete circle of Willis patterns in both ischemia-prone inbred gerbil lines
CMU/1 and CMU/2 were more than 76%. The 12 parameters of blood physiology and biochemistry,
glucose, creatinine, triglycerides, cholesterol, platelet, mean platelet volume, basophilic granulocyte,
lymphocyte%, platelet distribution width, hematocrit, mean corpuscular volume, mean Corpuscular
hemoglobin, were significantly different between male and female. CMU/1 and CMU/2 were significantly
different in femal e alanine transaminase, platelet and platelet distribution width, and high-density lipopro-
tein cholesterol and mean corpuscular hemoglobin in males were significantly different. There were
significant differencesin alkaline phosphatase, alanine transaminase and aspartate transaminase between
strains. Conclusion  The genotypes of ischemia-prone inbred gerbil have some impact on blood
biochemical and physiological parameters.

[Key words] Gerbil; Inbred strain; Ischemia model; Biochemical index; Physiological index
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Discussing on Four diagnostic information of
traditional Chinese medicinein Minipig

XIANG Bo, FAN Xiao-xue, YU Feng, LU Xue-jing
(Chendu University of TCM , Chendu 610075, China)

[Abstract]

The minipig and human have many similarities.It has been widely used in animal research.

In model creation of traditional Chinese medicine ,it has made alittle progress, but many researchers has
been plagued by the four diagnostic information collection of traditional Chinese medicine. The essay
discusses collection of TCM four diagnostic information basing on looking, listening, questioning and
feeling the pulse, hoping it provide useful reference for us.

[Key words] Minipig; Looking; Listening; Questioning ;Feeling the pulse
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il B AR K141,

F e O BUZ O M A REMAR
1M1, 1964 BBl fh Wk T T Bl 97 1 G 2
BURE R B OURBL T ORI T KA R
AR ) H Ay S S b — e LR, (Hi%H
WRAZ G A BRI A . L] AN T
WETEMIRIGE D o A BER bR A SR B ) (1 22
YireRetE e —, NI SER S AT R ARTTT
A o A SCRI RS A SRR G 0 B S AZE I 1 4
IRV ARIY U4 QN 1A NS -9 7SN AR DN AR
22 T it 240 AT 4 TS0 AL R 1 0 A R AR EAT I

[UF= HH#A] 2017-07-18
[BEWE] F5HAREREITH (No. 3137227)

[(PEZ N AEIRAE(1977-), L&, i+, WF9ET7 [ S shi itk
LB, E-mail; cuixiaoxia@tom.com
[EIRERE] L4 T(1964-), 2, BTG, W7 ) sEaesh)
AW TERESY . E-mail: wangdp6493@126.com
W% 30(1959-), B, Bid%, WHFtIT I SLasshipisifk

%, E-mail: czwen@ccmu.edu.cn

PRI 5 B A R < A S A M8 2 PR A (K 22 5
TR B R BUR AR il ks o B2
FAW) A K P R R R (1 Bl A R B it

1 #R57%

11 W

T8 SIS A d v fL 60 1L, MELESS 30 0L, ¥
T 8 IS I A A0 B 60 LU, MERESS 30 1L, 35
I T KA AR R 2wl $2 I [ SCXK (1) 2010-
0001] .

12 R EEREZERFT

148 B vH 0 H A L MEK-7222K 4 H 3))
1 41 B 50 A A (8 F A3 R 1 30 2 50) M i &
TRF, o DY B AR W A A L v AR S A PR A
7] FB-40 %! A 3 il 3 ¢ [ 20 B A
1.3 PustinHl&

B 12~24 h, CBERRIEE )G, FRHAEFE KA R
i, EDTA-2K $idtin - (o A BEdE bR,
MR B LR Tt 0. 4 JBUE A o
1.4 MiZEBIRIRNER %

ML4nfe: A% (WBC). 441 1% (RBC).
ML 2T 3 % (HGB) . ZL 4l JERL(HCT) P34
MMARBIMCV) 2040 fi 53 Aii 56 /5% (RDW) - IfiL/)s
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BRE(PLT) M/MRIERI(PCT) P3N AR
(MPV). Il /N> A1 58 5 (PDW) o F 4R 93 2501
B Lok (LY M) . HAZ 40 S (MON) .
WEH R L (NEUT) . WERR I K40 fil(EOS) . W
BRI L (BAS) .

it 4 35 St it g SRS () (PT) o 34350 2046 10,
WGBS A (APTT) BEIMLEG [a)(TT). £F4EE A )5
(FIB).
15 HKELIE

V] Spss17.0 e it sr At AT tAS B AT
ZRYGALEE . P<0.05 4 % A gt Lo

2 %R

2.1 Im4ARE

A 20 B 4 BRI ol 0 P s &5 2R S
7, MEVER] LYM 2 7 2 3% (P<0.05), WBC. MCV.
MON.NEUT. EOS. BAS. MON%. EOS%.
BAS% % 51 23 (P<0.01), HALBENEER
(P>0.05); HfiE] EOS%. BAS% % 5t it # (P<0.05),
LYM. EOSZ 74 23 (P<0.01), AL B #H =
(P>0.05)(% 1)«

G A BUMEPE AN AEME 1) WBC. MON. NEUT.
MON%. BAS% 7% 54l i % (P<0.01), LA E
M ZE 5 (P>0.05) (K 1) o 114k 4o A BRUME 1 AN
PEA) LYM 2 524 5 2% (P<0.01), HR - B k2
S (P>0.05)(%£ 1),

2.2 EIMIEHR

AL RS o O UM BE L 3R hR Il e 45 21
WoR, HEPER APTT 2% ¢ 12 3% (P<0.05), PT %5
W 3% (P<0.01), 43570 3% P 2 7 (P>0.05); iHfi
PEIR TT A1 FIB 2 5 3% (P<0.05), HA¥ LR
P2 5(P>0.05) (% 2).

SO UEMERMERE (0] FIB 22 54 12 3% (P<0.01),
HAH T B2 +(P>0.05) (% 2). FtbaHO R
MEPEREPE ) PT 22 54 . 3% (P<0.01), APTT % 577 i
#(P<0.05), HA4¥76 W3 M7 7(P>0.05) (K 2).

3 Wie

SER AL BE S B S A B K54
RSB R RE . LR 30 W AEY) TRl
A R B N AME ZAF . ANl R (R) I 34

WL E AR B AR R IR R 2 5, RSP (GR) 1.
WHR bR AR A R fE, X X B Bl (R)
(1) —AN B EARAR . M A B AE AR AR AL B 2 )
TR, 2 AW S P BRI
PRSI, g B4 B B AR SRR Y
[ R 1 E AN

Pt Al 3o R — 2R 50 M 352 k1 PR A A I T
LR, — Mo A IR R, AR PE B
BB L& . Har, IR 3 ZH R 4 150
(PT. APTT. TT. FIB)M &3k iz WAk py Bt il &
GEPIROL . Jorh PT A2 4GP 1 2R 4855 0y B0 AN
W IR IR, R Wil S AR I I, V.
VI X AT ks, APTT A& IR &E I R 5t
A8 A USRI P IR 0 B ARG, 8 e e 1 R s . PR T
VI, IX. XIo XHF7KSF; T i 35 8 s ekt a3
[FIRR LT YR (R AR N AR A R, 2
FAAEATYE R 15U RO R A AR B AR BT
BRI DL . FIB =22 NG, A2 R A
MY, 70 HE B K AR T Tk A FIK B, &
Ja TE AN AR Y8 A LAE B AR o iy 2y
R TTARAR 4k, Bl A7 18O ORI () (AN ], 6t 1.
PRI T2 3 FE T 3 BRI 45 AN R], S8 EE AR
FOWSEIOUEMTE 1oy L, AN IR AR AR Wik
I B2 m s BRACER AL, A A [ R A I 1) 4
At TR R ) R BRI R W, AR 4
B FUMEAE () FIB 22 S AR B 3, A 4 R A )
PT ZRik 23, APTT ZREH, &5 Ak
CRMEEN PT Z 2k B3, APTT ZREE, Hf
PER TT M FIB 45 =57 3%

HAp, XT840 A A0 a RIm st ikiE
R, AT 8 JE e i F 4 o A A b FRUIE
e LA B EAT AN, &5 SRR K2 Bkl i
PRIGTEIEFALIE I, 5 R R B A R AR,
NEREETG I 2 72 019 [ Rp Sl P I A A T) 7E 2D
BILANFRIRAEAE — & %= 5, WWWBC. MON .,
NEUT. FIB %, XnJgg5Milf k. maHt
S H A RMEEZ M LYM 257 23, WBC.
MCV. MON. NEUT. EOS. BAS. MON%,
EOS%. NEUT% 7 s il i 3%; MEPER] EOS%.
NETU% =53 %%, LYM. EOSERK B, X
TS A R RN A —E KR,

AT AT AR A BB R A4 2= R v E
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% 1 MMERMAAMEE BIERMELE LR
Table1l Comparison of Blood physiological index between male and female
R H P E ey SRSy P
WBC/10° + L? 8 339+ 105 6.84 + 3.79 P<0.01
£ 5.50 + 3.122 5.69 = 3.70 P>0.05
RBC/10' « L*? 8 0.86 + 0.16 061 +0.14 P>0.05
£ 0.84 +0.20 075+ 0.14 P>0.05
HGB/g * L™ 8 184.39 + 20.86 173.60 + 14.74 P>0.05
£ 175.30 + 23.54 179.57 + 17.90 P>0.05
HCT/% 8 852 + 1.59 6.22 +1.38 P>0.05
£ 844+ 192 7.60 = 1.37 P>0.05
MCV/g - L 8 9949 + 154 103.12 + 2.75 P<0.01
£ 100.17 + 1.90 100.96 + 1.73 P>0.05
RDW/% 8 2645+ 2.01 29.11 + 3.09 P>0.05
£ 28.65 + 2.63 2857 + 257 P>0.05
PLT/10° - L* 8 317.27 + 95.50 305.97 + 70.13 P>0.05
£ 305.27 + 90.25 320.23 + 80.61 P>0.05
PCT/% 8 0.18 + 0.06 0.23 + 0.09 P>0.05
£ 0.14 + 0.07 0.16 + 0.10 P>0.05
MPV/g-L? 8 567 + 191 749 +214 P>0.05
£ 4.67 + 203 505+ 2.38 P>0.05
PDW/% 8 21.96 + 1.70 20.30 + 1.82 P>0.05
£ 2257+ 1.68 2213 +1.98 P>0.05
LYM/10° « L 8 1.79 + 0.98 320 + 159 P<0.05
£ 2.24 + 1.60 1.60 £+ 0.80* P<0.01
MON/10° - L 8 0.05 + 0.07 0.33 £ 0.52 P<0.01
£ 0.30 + 0.44° 031+ 071 P>0.05
NEUT/10° - L™ 8 133+ 0.61 322+244 P<0.01
£ 275 + 1.86° 3.66 + 2.64 P>0.05
EOS/10° - L*! 8 0.13 +£0.12 0.06 + 0.07 P<0.01
£ 014+ 0.15 0.08 + 0.07 P<0.01
BAS/10° L 8 0.09 + 0.12 0.02 + 0.04 P<0.01
£ 0.07 £ 0.10 0.03 + 0.05 P>0.05
LYM/% 8 51.17 +19.83 50.36 + 16.43 P>0.05
£ 41.28 + 16.44 31.87 + 12.44 P>0.05
MON/% 8 1.58 + 1.96 3.70 = 4.05 P<0.01
£ 5.14 + 6.45° 3.47 + 467 P>0.05
NEUT/% 8 4031 + 17.24 4415 + 14.28 P>0.05
£ 48.76 + 13.50 61.83 + 11.12 P>0.05
EOS% 8 394 + 3091 119+ 145 P<0.01
£ 323+354 189+ 175 P<0.05
BAS% 8 3.00 + 4.03 0.60 + 1.01 P<0.01
£ 1.59 + 2.00* 094+ 1.04 P<0.05

v IR SRR E] L4, @P<0.01
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F 2 WMOREI 4 TR L
Table2 Comparison of four items of blood coagulation
between male and female

B S e FALA P
PT/s & 961+323 1136+430 P<0.01
¢  751+162  983+£230% P>005
APTT/s 6 1826+480 2256+7.94 P<0.05
®  1821+278 2023+482 P>005
TT/s & 1641+439 1885+531 P>0.05
¢ 1318+329 1697+441 P<0.05
FIB/g+L* & 2533+1369 1993+1385 P>0.05
?  1629+584% 2563+ 2090 P<0.05

VTR SRR T3 1T L 4%, 2P<0.05, 2P<0.01

A HE— D WFIUR BN BE BEE Heftt, X s I Sk
IO FH R el R PS5 g 1 A AT RS, AT 3
FEBE AW I 2 N S Al

S ik

[1] YuWC, LiuCY, La WS. Repested, intermittent social defeat
across the entire juvenile period resulted in behavioral,
physiolgical, hormonal, immunlolgical,and neurochemical al-
terationsinyoung adult male golden hamsterq[J]. Front Behav
Neurosci, 2016, 10(6):1-15.

[2] Lai WS, YuWC, LiuCY,etal. A new method for studying
social eavesdropping using male golden hamsterq J]. Physiol.
Behav, 2014, 128(4):202-211.

[3] BastidaCC, PugaF, DelvilleY . Risk assessment and avoidance
in juvenile golden hamsters exposed to repeated stresg[J].
Horm Behav, 2009, 55(6):158-162.

[4] BEFH, #7%, 2ETAE, 25 SPF 4w il i L B A 2
FEPELT). A SEIG Sh 4R, 2007, 15(2):133-138.

[5] ki, AWIZE, RA, & B R AR -WHBA 5 &

B R SR ] dE S B SR
(1):17-20.

[6] T4H, S, BRdor, 55 KON R AE AL E T &%
AW I SL56 sh ¥4, 2004, 12(2):108-111.

[7] N, SIS T A BEFRVE L I6 R IR S T
WHMY. SR St MRS H R4, 2003:1168.
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2005:60.
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[13] 20k, R i DY LGRS P Ik P2 A Sy i 1) 1) e ]
SH rf&/w 2007, 20(12):1653-1654.

[14] B 3, A=, A0 TE IS ARAR AR AR B BN R Gkl 25
R, A AR IR, 2007, 18(5):809-810.

[15] X &, AT, xiig, &, B BRI b SRAL R MK AR
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A RERBHEIR 5 Z=X BALB/c
1)\ GREB HEIP % R B 22 i

A2 B R AAEARS, X2
(1. L@ KE R 5 295z, ki 200240;
2. LiBHTE L RS A FRar A S, Lk 201615;
BT RLEKRFHMEFR, b 210095)

(BE] BH HRAR N EAIEHE GRERERLE (LHRH-A2). F 5 d iM% &
(PMSG). AKEEITHIZ S ZE (NCG). 94| F it iF(AS) s RABHIF KRG Frh. FiE VA
BALB/c#t X & /s R4 S 8axt %, 160 RAMp s A A 440, B4140 R, =BEHHERE 5
A 44a, A4 RAEE4 51U LHRH-A2, [ 72 h /& &4 10 IU PMSG, [ F 48 h /& iz 44 10 1U
hCG; B 8: JE #2541 51U LHRH-A2, 4[5 48 h /g4t 101U PMSG, 14 [ 48 h & i 4+ 10 IU hCG;
C41: JEFEIE4T 10 IU PMSG, ] 1% 48 h /5 241 10 1U hCG; D 41: JEA=iE4 0.2 mL IAS, 6] % 48 h /&
7241 101U hCG. %) B F-IRIP. HMINZAE(IVE)IEFR, %itded s & mit ey 402, IVF E£(VF%) A%
WE, BR DAFHBHEIINIE T B s 348(P<0.05), 12F) i IVF F4&F % 4 3 41(P<0.05).
A . B. CL-FRIHFIE, IVFE, Fw R4t F £ 73 (P>005). 4t *FFBALB/Ic/) &,
KA |ASH2 hCG ABHEg £ 404, 35|69 90 F4L B b 5 4h 3R I8 £ {2 2- e AR fs% ). A
LHRH-A2. PMSGT #= hCG AR HEgt & 405, 15549 2- e BARRib 5k B9 B4R 2. % Fw onsk ).

Dec.2017,37(6)

[2£5237] BALB/C /) £.; 374 & i (IAS); AL &1k & B3 Z (LHRH-A2)

[FEHES] Q95-33 [XHkFRIRAE] B [XE4S] 1674-5817(2017)06-0482-03

/N DR A M B 2 rp L 5 A 2 IR SR )
Yy, BRI TRESOAR (IR 3 3 R B
B DR B ) (K0 A 8, Ox /0 Bl i 1D 7 SR 58 3 3 1
2o Fishs —LERF RS B PR ALK B U DR AT AN
M ARRTH, Wil B KRN EEAT % R IR . K
FE/N UK B ARFRDE, 75 B ISR B T BB FE
JIREWAN . FH MR AL B /N R, SO
W, Al % B I )RR O, AT AE A
i ) PRI ASRAS R IR IR G DL A2 TAR M 22,

[Y#5 B #A] 2017-03-31

[(BE&WB] TR sh )L ORI R 5 H
(14140900500, 15140900100)

[EZ B T] WS (1984-), L, Wi+, WF9E 7 [: ShEm T
FEFRIEAY)%: . E-mail: 770980460@0g.com

[BIREE] XI4(1974-), &, BB R, WF5007 ) AR AEY)
FVER TR, E-mail: 1ijunliu2005@163.com

hy G (FRTRRABHE) 2 o FH 3R AL B Sl 4 kAT B %
Heon 2 AT IR IR RS AE . SEPRMEA . SRS
SentH Rz —, i ACHE oY Sk A KR 20
DL T G -7~ B SZ A BN A2 G RS AR IR B R R 2 —
XA EAE DR E Y B 2 o oA B .
AR RO (LHRH) 2 5 4258 T e 5 D) AH
KM 10 NMEIERA M Z K, th T & fe R
AR R S T IR W3S, WO O A T IR B R
(GNRH)Bl, KARM LHRH J2& (1 i B 3 5 R A% A
s AR FH T M A P R A L, BB A By 4 T A
T PR SO 35 4 28 (L H) AT B 30 28 (FSH) & 1520
Wy WIS ZARBEE KV KRS SRS, T LH A
FSH (1) 15 00k 19714 LHRH [ 45 /9l 1 o2
B 1972 LK, AT AR LHRH LT,
1 304K, LHRH A HABSRAUAE ) A i R G
AT A N
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C57BL/675 5/ FUI&7E 20024 58 W 11 2 — AN 3
B2 (/N R R, T 12 N @ 3 5 R/ R
BN, )T CS7TBL/6 15 5t /)N B f5038 45 1R
#=hE, ERICHOEIRZ AR, Hir, W
FiF & E A2 K PMSG 5 hCG %% 51U 545 7.5 1U
FES, [H PN KA PMSG 5 hCG % 51U 345 10 1U
FE 77k, [nI B ) 48~52 hifl, 2015 4 [ A
AE AR5 S0 50l I 45 S A A R BiE (1A 5
2% BB MR 2 (eCG), AHXf PMSG 5 hCG (1) 7
7%, C57BL/6J/)NEUEHEGN T8 H $m T 3 £,

{EX}F BALB/c, i IASY hCG & #54 [F] %5
MR, HAriE R . Hoh, EFABENAS
PMSG f1hCG ', 2R LHRH, 568 M
/NEUEEHEDY THH .

A0 AT ME B A AR T R AN S
R EARL 4T, LLBALBIC /MR AR I A K,
TR RN ZE LHRH, PMSG, hCG, IASA
AR 20 A0 A/ RUBHE M BRI A S, A5
Jei AR R T i 2 2%

L PRSI

1.1 Kz

SPF 2 BALB/c /)™ U (HE Fl 8 Jif s A4y, I FL 10 Ji
W DL ) ey B3 S i v SE B ) A R 2 7] [SCXK ()
2012-0002] f& {it; 17 Tid s s EE N [SY XK ()
2012-0002], H HIREHAOK, Eilk(22 £ 2) 'C, K
12h/d, 8 :00~20:00, A B W, il
SN S
12 KU

B TAES, CO a7 4, MM BB, 52
AR E DA, AN EY, KR IR, FaCRE O AE .
1.3 SR

T BEAR RO & Ao(LHRH-A) (774 5 4
247-(2016)110252086) . PMSG(ZE =it 5 #4247
(2015)110254564). hCG(ZEr=Hit'5: #42455(2016)
110251281) 4 7= W) MO (HTF)
F2QQuinn 17 1EBINCHI; |ASHTRE A K27 S w42 4L,
FEARKTR BRI U W 4135 0 S5 [ Sigma 24 7] 77 i e
14 KWHZE
141 sERe9RH L 8 BRI 40 L, iR

BEMLY A 420, AR 10 0L, BEFIE 558 LHRH-
Az (5 1U), PMSG(10 IU), hCG(10 IU), IAS(0.2
mL), 4% BRI AN 20000 A A g L /N BRI
JEsvES LHRH-A, [8)[% 72 h v 5 PMSG, 1) [ 48
hJAdS hCG; B 443 LU/ IR A5 LHRH-A, (1]
B 48 h vt PMSG, [H)F% 48 h JHiEdf hCG; C
45 LU/ U RS PMSG, 1)k 48 h 5 v hCG;
D 204 LN RS 1AS,  10)B% 48 h 5 vE S hCG
HHATHEHE, LREL 4 K.
14.2 3FHmeyfEg 46 HH 35 mm IR I HTF
Bi R, WIS, N 37 C, AR %5%
CO, RigRfE i, 37 HAEA .
1.4.3 HFakat 10 JEIRS b SBIARE I 1AL BE, 35
JEHCHE 52, RV SR B S, B e T BN
HTF Kiaeiid, Rigefhiss 1.5 h kaEe.
144 spfEminegick  MERIRIUCIE, folFG
IR PR A O A, R e, IR R
T4 OW A B K ) A I, N N RRAE B - BN 5
GSER HTF WS A .
145 WHINZHE(VE) BRI WL % 1.5h )5
(RS T35 AR, BOG R0 C3RBEMIR T I
G REZE M (35 5, R gRA b o R . B
TE R %S, Sevh O REA . 2- 40 MG
. RZREONE S OV RS IVE 2 =(2- 41
o AR BR AL 1 U REAE %) X 100%, S R =5k
G/ 51 REAH 1%L X 100%019
15 HitFESHh

i xtsFow, FIH SPSS19.0 #4117 48
WM, KM Z 0% EILE, P<0.05 k%
RAESZIT¥EX.

2 H#HR

b AT E A EHPPCR AT LU, D 411 51 REZH
o = T AL B C41(P<0.05). 1H D 411 IVF %R
W 2T A 4. B 4. C41(P<0.05)(% 1).

SR, TR IAS A, AR S T BALB/C /)
OB HRECH , A RIS BRAR T 5N RR 40 i1 52 0K 2R
WS LHRH-AZ i, SN RE4N A A 2 mr, =
2- 2 S IV G B8 3 D0 S BN (9D, S b4
m T IVE RS IG A ROW G5 (% 1) .
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% 1 44EHBFEAA BALB/C/MNRBHIHR L
¢33 WAL L [ A B WERENU  SBEARE M PR R SRR 1% T %
A LHRH-A2(72 h)+PMSG+hCG 5+10+10 579(40) 14.48 + 6.04 25.56 + 9.30 511+ 241
B LHRH-A2(48 h)+PMSG+hCG  5+10+10 600(40) 1500+ 430  2073+584 665+ 105
C PMSG+hCG 10+10 562(40) 14.05 + 2.60 25.09 + 11.69 811+ 392
D IAS+hCG 0.2 (mL)+5 914(40) 2287 + 3.44 17.34 + 8.90 9.01 +3.90

D 5 AL B C =4I, *P<0.05

3 g
/MR IVE- ISR RLET) e, % PMSG

AT YR FSH LUl ON e #8FEH,  hCG #i4)j LH
(195 5 AF 1Y,

E HE BT 5 B T SR A 0 AT R
TR (PR A S B ) LA/ BRI R o A 3RAT]
S = [ 1 S I 25 T o, A L CB7BL/6J M FlE
He, BALB/C M 1 56id H 2 K T 8 Ji, IX T g
55 AP ) BT 4 AR B A G, BTSN R ik
BT R, UM A I ATT MG, A FSH i %
N, BT LAASSEES T /N B8 — 2 8 JEiRdia . )
Ab, AR R /N BRI SR R AR ], IX L
Y5 FSH AITLH USRS . RASXTF R 2 H0h
BLh 2R, HEAE T PMSG F1 hCG 7| & A2 )1 s v o
51U, (HF BN S RABEA ) KA FIN
B, A KH LHRH-A2 (74 5 1U,
PMSG Fl hCG 571§ 4 10 1U. ¥ 5 25 11 ) g i
i), B 52 Mo N REAH MR & I RD e, SO 3RS
N REZH Mo (1 £+

FEHEM F5e % H I8 IVF AT LR K 3
KB M HRFERL LT AEOY, T T/ R
RV ORAT,  JUHIE FH TR ANBOR 8 (11844 T
AR, WM E KRNI WY I #
No fEARSZEH, ML PMSG 5 hCG 44, il
F IAS 5 hCG (121 & BE A %42 =1 BALB/C /)N iU HHHE
GU-T-H0H , {H ]I ED SRR T 9N RESH M (1) 52 R 26, 2-
A GO RE R 2 . IASKT BALB/c/)
IR 3] C57BL/6I /N R IMAR R R . T
LHRH Jii, HARANAE 2 35 52 iy 3R A3 1) 91 R)- 40 o %4
L 2- 40 Jf HT A 365 250 18 R S O TR 92, SRR
AR T IV RIS ARG, ARl
/N R TS S FE SR/ BRI A R FE, DL L
NG SE TAERRAE T BB, . 4T LHRH 5

FIEME— L. LHRH VS & A5 fe e e IVE IR
FRIE R R DL SAT B A%, BATEAEUE— P
Mrfe N TAS KA R A B HE OR
Wiy, B SR T

275 3T

(1] B, sksyal, vk, & e B BB HESCR KRR
AR ). A RHIEST, 2016, 6:1-4.

[2] 41 AR AN 2/ SRUBEHEON . AR SRS R J 2 24
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Detection of Blood Physiological Parametersin

Albino Mutant Golden Hamster

CUI Xiao-xia!, SHANG Shi-chent, MA Lan-zhi', HUANG Bint,
SHANG Yu-pu!, WANG Dong-ping?t, CHEN Zhen-wen?, WANG Quan-xin®
(1. Laboratory Animal Center, Military Medical Sciences, Military Academy, Beijing 100071, China;
2. Department of Laboratory Animal Science, Capital Medical University, Beijing 100069, China;
3. Liao Ning Chang Sheng Biotechnology Co., LTD, Benxi 117004, China)

[Abstract]

Objective  To detect the normal range of blood physiological parametersin albino mutant

golden hamster and compared with wild type golden hamster. M ethods Blood samples were taken
from orbital venous plexus of hamsters. A number of blood physiological parameters were measured
using automatic blood cell anadyzer and semi-automatic coagulometer. The data was analyzed with SPSS17.0.
Results The range of normal values of blood physiological data of albino mutant golden hamster and
golden hamster were detected. There were significant differences between albino mutant golden hamster
and golden hamster in some indexes. Conclusion The albino mutant in golden hamster may be influ-
ence the normal values of some blood physiological indexes.

[Key words] Albino mutant; Golden hamster; Blood physiological parameters
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WML, tau EH EEFEETHEITTMR
W, FEABIhR S S S, RS A
PEHMMEE, YERFME RS R, tau H I 4 Bh o
ZIuiRMismIige, SHEFMRES. FY
A B A P AR, [ I HA (e b R A K R B
P TTIRPERE S, R oL T, tau A
(1) FERER AL AN SR AL W] S I 2 0 tau B, (O 4E
B /R IR BRIR BT 17 5 G (OAA tau SRR 4
FREEA M RV 51 42 (Frontotemporal dementiawith
Parkinsonism linked to tau mutations on chromosome
17, FTDP-17). Pick Ji. HHATMER EYERRE.
JoUBE ST AR 1 A
1.2 Tau EERBERLINEE

7E tau B AR, tau B (2 K A2 Pl AR
e, IR MRS FEREL K tau &
FIZREE, b tau 85 A 1 BERERR AL 0 32 2
HERWZ —. BRGRER, 75 AD KA tau &
F1 9 (19 BEAR AL 1) 5 A v FE R IR AL 1) tau FR 9.
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TR A 52 (1) IE i, 5 R Je AR T AN T RE 4
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P301S Mutant Tau Transgenic Mouse and Their Applications

MA Deng-lei, ZHANG Lan
(Department of Pharmacol ogy, Xuanwu Hospital of Capital Medical University;
Key Laboratory for Neurodegenerative Diseases of Ministry of Education;
Beijing Engineering Research Center for Nerve System Drugs, Beijing 100053, China)

[Abstract]

Microtubule associated protein tau is the major component of the intracellular filamentous

deposits of several tauopathies, including Alzheimer’s disease, frontotemporal dementia with Parkin-
sonism linked to tau mutations on chromosome 17(FTDP-17) and so on. Mutations in Tau as the cause
of FTDP-17 have been identified in recent years. And transgenic animal models based on tau mutations
have been established. Among these models, P301S transgenic mouse has been widely used in the
research on tauopathies. This article reviews the research progress in pathogenic manifestations of
P301S mutant tau transgenic mice and their applications.

[Key words] P301S mutation; Tau protein; Transgenic mouse; Alzheimer’s disease; Tauopathy
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