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Determination and comparison of organ parameter, blood index,
carotid artery blood pressure, heart rate and ventricular pressure in
the specific pathogen free New Zealand rabbits

ZHANG Xiao-yu, ZHANG Xiu-yan, ZHAN Chun-lie
( Animal Experiment Centery, Guangzhou, General Hospital of Guangzhou Military Command of PLA, Guangzhou 510010, China)

[ Abstract]  Objective To accurately determine the biological characteristics, especially the disease-related
indexes of SPF rabbits, and their gender differences. Methods A total of thirty 70 — 80 day old SPF New Zealand rabbits
(male ; female =1:1) were fed for a week, and then we weighed the body weight and main organs, determined the blood
physiological and biochemical indexes, blood gas and arterial pressure, and measured the ventricular pressure by
thoracotomy under respiratory support. Results  Comparison of the male and female SPF New Zealand rabbits showed that
there were significant differences in the mass of thyroid, adrenal gland, and liver (P <0.05 or P <0.01) ; the brain,
pituitary gland, thyroid gland organ coefficients (P <0.05 or P <0.01) ; the thyroid/brain, adrenal/brain, and liver/
brain ratios (P <0.05 or P <0.01) ; the mean erythrocyte volume and mean hemoglobin content ( P <0. 05 or P <0.01) ;

and in glutamyl transpetidase and amylase ( P <0.05 or P <0.01), but no significant differences in blood gas analysis,
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heart rate and carotid artery systolic and diastolic blood pressure, left ventricular systolic and diastolic blood pressure, and

right ventricular systolic and diastolic blood pressure. Conclusions The gender has an impact on organ weight and blood

physiological and biochemical indexes in New Zealand rabbits, but no significant influence on blood gas, blood pressure,

heart rate and ventricular pressure in the rabbits.
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Tab.1 Comparison of main organ weights between male and female SPF New Zealand rabbits (unit ; g)

M Male (n=30)

HEPE Female (n =30)

43 Total (n=60)

e RS E i g MESRRE% JUE A E % EasdE g MESRE% JUE A % R g MERRE% JUEARS HE %
Indexes Organ Organ Organ/brain Organ Organ Organ/ Organ Organ Organ/brain
weight coefficient ratio weight coefficient brain ratio weight coefficient ratio
k
H ‘g 2.23+0.23 100 — 2.37+0.22 100 — 2.30+£0.23 100 —
Body weight
Jiéi Brain 9.07 £0.42 0.41 +0.03 100 8.83+£0.99 0.38 £0.06 " 100 8.95 +0.76 0.39 +0.05 100
[LEES .
Pituit 0.05 £0.02 0. 0021 +0.00 0.52+0.23 0.04£0.01  0.0015+0.00*  0.41 0. 11 0.04 £0.02 0.0018 +0. 00 0.47 £0.19
ituitary
NS . .
Thvroid 0.26 +0.08 0.01 +0.00 2.89+0.83 0.20£0.07*  0.01 £0.00*  2.24+0.85* 0.23 +0.08 0.01 +0.00 2.57 +0.89
yroid
fait
- 3.20 £0.75 0.14 +£0.03 35.37 +8.39 3.81£1.10 0.16 £0.05 44.05+14.73 3.51+0.97 0.15 0.4 39.71 £12.58
hymus
H‘L‘ . 4.38 £0.40 0.20 +0.02 48.34 £4.20 4.54 £0.40 0.19 £0.01 52.00 +£7.40 4.46 +0.40 0.19 +0.02 50. 17 £6.20
earl
Iﬂm 8.78 £1.05 0.40 +0. 06 96.99 +13. 14 8.70 £1.12 0.37 +0.05 100. 03 +£20.41 8.74+1.07 0.38 +£0.05 98.51 +16.94
ung
L}ﬁ 57.10 +4.21 2.59+0.35  631.14 +61.20 65.26 £6.50 ** 2.76 £0.29  747.09 +110.29 ** 61.18 £6.79 2.68 +0.33 689.12 +105. 63
iver
g H b 25.03 +1.83 L13+0.13  276.26+22.96  25.39 +1.95 1.08+£0.12  292.37+£52.19  25.21 +1.87 111 +£0.13 284.32 +40.45
Stomacl
S?Q 0.93 +0.50 0.04 +0.02 10.21 £5.45 0.83 +0.47 0.04 £0.02 9.72 +£6.58 0.88 +0.48 0.04 +£0.02 9.97 £5.94
Spleen
ZT_E‘} 6.01 £0.79 0.27 £0. 04 66.25 £8.45 6.34£1.16 0.27 £0.03 72.77 £16.32 6.17 £0.99 0.27 £0.03 69.51 £13.19
Left Kidney
[l
. F% 6.09 +0. 84 0.27 +0. 04 67.10 £8.55 6.32+0.79 0.27 £0.03 72.74 £14.62 6.21 +0.81 0.27 +0.03 69.92 £12. 11
Right Kidney
(Sl .
0.18 £0.04 0.01 +0.00 2.04+0.43 0.21 £0.02 * 0.01 £0.00 2.40 £0.41°* 0.20 +0.03 0.01 +0.00 2.22 +0.45
Adrenal glands
BT
. 0.50 £0.33 0.02 +0.02 5.58 £3.78 0.47 £0.32 0.02 £0.01 5.49 +4.24 0.48 +£0.32 0.02 +0.01 5.54 +3.95
Testis/ Uterus
it
Wik AL 0.40 +0.40 0.02 +0.02 4.40 +4.39 0.27 £0.07 0.02 0.4 3.06+0.77 0.34 +0.29 0.02 +0.03 3.73+3.17

Epididymis/Ovary

T B 2 SV S e 2 8] g < P <0. 05, P <0.01,

Note. Comparison of the male and female rabbits in the same age * P <0.05, ** P <0.01.
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Tab.2 Comparison of hematological parameters between the male and female rabbits

iH Tk i3 B
Ttems Male (n=30) Female (n =30) Total (n=60)
M 4 e WBC 10°/L 6.33 £1.44 5.78 +1.75 6.06 +1.60
RN NEUT 10° /L 2.05 +1.31 1.66£1.12 1.85+1.21
WRE 4 LYMPH 10°/L 4.19 £1.21 4.01 +1.37 4.10 £1.27
AN MONO 10°/1, 0.05 +0.07 0.05 £0.05 0.05 +0.06
FEFR PRI AN EO 10°/L 0.05 +0.05 0.06 +0.06 0.06 +0.06
RE R MR A BASO 10° /L 0.00 +0.00 0.00 £0.00 0.00 0. 00
T E 4 NEUT % 31.89 +16.51 28.41 +14.95 30.15 £15.58
WL E 43 3% LYMPH % 65.99 +16.49 69.47 +14.91 67.73 +15.54
HYNM E 4% MONO % 1.04 £0.93 0.99 +0. 64 1.02 +0.78
FEFRANI E 43 EO % 1.09 +0.53 1.13 +0.57 1.11 £0.54
FEBRANI E 432 BASO % 0.00 +0.00 0.00 £0.00 0.00 0. 00
Z1 410 RBC 10" /L 5.44 +0.38 5.50 +0.45 5.47 £0.41
14T 3 H HGB g/L 129. 80 +10.80 136.07 +9.55 132.93 +10. 51
LR FR HCT % 34.11 £2.53 35.45 +2.34 34.78 +2.49
LT T4 MCV L 62.69 £1.62 64.51 £2.16* 63.60 +2.09
S0 21 86 i MCH pg 23.85+0.73 24.75 £0.83** 24.30 +0.89
SEH4 2T 8 I BE MCHC /L 380.47 +6.30 383.87 6. 16 382.17 £6.36
2153 4i 55 BE RDW-CV % 11.47 +0.48 11.25 +0.50 11.36 £0.49
/M4 PLT 102 /1, 319.20 £73.68 301.27 £85.54 310.23 +78.97
Ii/MREFR PCT % 0.11 +0.02 0.10 +0.03 0.10 +0.03
SEH /MR MPV L 3.35+0.64 3.39+0.62 3.37 +0.62
M/ MR 5376 56 PDW % 18.88 +0.79 18.69 +0.76 18.78 £0.77

BTV 2 e S MM A A P <0.05, ™ P <0.01,

Note. Comparison of the male and female rabbits in the same age. * P <0.05, ™ P <0.01.
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Tab.3 Comparison of hematological and biochemical parameters between the male and female rabbits

T H fii3da ifl K
Ttems Male (n=30) Female (n =30) Total (n=60)
HNFEAR ALT U/L 51.27 £21.50 47.53 £20.80 49. 40 +20. 87
A G AST U/L 18.53 +9.75 15.67 £8.56 17.10 +9v13
TR B ALP U/L 88. 60 +51.07 86.27 +19.75 87.43 +38.06
KA B RKEE GGT U/L 5.47 £0.83 6.40 £1.06* 5.93 +1.05
BERYER AMY U/L 14.21 £2.49 11.93 £2.01 ™ 13.07 £2.51
BEMA TP ¢/L 49.98 £5.50 48.75 +5.69 49.36 +5.54
H&M ALB ¢/L 33.26 £2.73 33.19 £2.90 33.22 £2.77
BRI GLOB ¢/ 16.72 £3.59 15.56 £3.72 16. 14 +3.64
MEH/EREH A/G g 2.05+0.33 2.21£0.37 2.13 +0.36
BHLT % TBIL pmol/L 1.01 £0.13 0.87 +0.27 0.94 +0.22
JRZ % BUN mmol/L 5.27 =0.64 5.31£0.37 5.29 +0.51
1#% GLU mmol/L 4.86 +0.91 5.02+0.91 4.94 +0.89
WLEF CREA pwmol/L 93.24 +13.76 87.27 +13.08 90.25 +13.54
JH & EE CHOI mmol/L 2.54 +0.84 2.93+1.03 2.74 +0.94
il =& TG mmol/L 0.55+0.32 0.42 +0.08 0.49 +0.24
15 % 3 N 2 1 IR TE B HDL-C mmol/L 1.24 +0.33 1.38 £0.19 1.31 £0.28
I35 B i 4 1 AR F B LDL-C mmol/ L 1.18 +0.56 1.48 +0.77 1.33 +0.68
PRER UA pmol/L 10.53 £1.25 11.47 £3.09 11.00 £2.36
FLER M S LDH U/L 96.27 +30. 61 82. 60 £29.79 89. 43 +30.48
GREERE A G 1gG mg/mL 1.04 0. 10 1.07 +0.17 1.05 0. 14
*MA €3 o/L 0.19 +0.04 0.18 +0.04 0.18 +0.04
*MA C4 o/L 0.02 £0.01 0.02 £0.02 0.02 +0.01

B S e S MEE 22 B A P <0.05, ** P <0.01,

Note. Comparison of the male and female rabbits in the same age. * P <0.05, ™ P <0.01.
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Tab.4 Comparison of blood gas analysis between the male and female rabbits

i H Tk A Eoei
Items Male (n=30) Female (n=30) Total (n=60)
PH {4 pH 7.25 +0.08 7.23 +£0.08 7.24 +0.08
Bk M4 43K PaO, mmHg 95.47 +23.86 91.67 £18.76 93.57 +21.18
bk i = Ak 43 e PaCO, mmHg 38.20 +5.40 37.87 +4.73 38.03 +4.99
PH IRE M IE pHT 7.25 +0.08 7.23 +0.08 7.24 +0.08
A4Y IR BERE PO, T mmHg 95.47 +23.86 91.67 +18.76 93.57 +21.18
AR RS AL IE PCO, T mmHg 38.20 £5.40 37.87 £4.73 38.03 £4.99
A AR B TCO, mmol/L 17.91 £3.25 17.15 £3.51 17.53 +3.35
L1 ME TR 42 BEecf mmol/L —10.58 +4.20 —11.62 +4.53 —~11.10 £4.33
45 M4 BE(B) mmol/L -9.93 £4.01 -10.97 £4.32 -10.45 £4.13
SZPRAR AR S AR HCO, ~ mmol/L 16.80 +3.22 16.00 £3.41 16.40 +3.29
FRUERRER EAR HCO, ~ std mmol/L 17.12 £3.17 27.10 £42.43 22.11 +30.00
8 %L RI 0.12£0.18 0.18 £0.17 0.15+0.18
Jiti i ik 43 FE L 2R pa0,/pAO, 0.93 £0.20 0.90 £0.17 0.92+0.18
H K * mmol/L 2.86 £0.30 2.72 £0.33 2.79 £0.32
£l Na* mmol/L 140.93 +2.55 141.60 £1.55 141.27 2. 10
5 Ca® * mmol/L 1.74 +0.80 1.57 +£0.05 1.65 £0.56
& Glu mmol/L 4.31 £0.58 4.38 £0.77 4.34 £0.67
AR Lac mmol/L 10.49 +2.46 10.02 +2.92 10.25 £2.66
BT Ca® * pyy 4, mmol/L 1.45 £0.05 1.46 £0.07 1.45 £0.06
2140 M A Het % 38.67 £2.44 39.80 £2.73 39.23 +2.61
i AN Sa0, % 94.67 +3.20 94.27 £2.91 94.47 +3.01
JAIMLT 3 P THbe ¢/1 131.33 +8.42 135.00 +9.44 133.17 £8.99
i A3 R pAO, mmHg 101. 80 +6.81 102.20 +5.87 102. 00 £6.25
Jili o0 .- Bk I 5543 FE 2% A-aDO, mmHg 6.27 £20.77 10.47 £18.49 8.37 £19.43
A A% Ol mmHg 454,60 +113.65 430. 53 +87.07 442,57 +100.23

BV 2 e S MM A A P <0.05, ™ P <0.01,

Note. Comparison of the male and female rabbits in the same age. * P <0.05, ™ P <0.01.
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Tab.5 Comparison of heart rate, arterial pressure and ventricular pressure between the male and female rabbits

WH Tt W et

Ttems Male (n =30) Female (n=30) Total (n=60)
LB A 245.92 £36.08 256.71 £30.42 251.20 £33.75
Bl bk s 111.89 +11.07 110. 62 £10.95 111.27 £11.00
Shah bk &7 5K 97.30 +12.81 97.83 +11.17 97.55 +12.01
FBh KRB 102. 14 £11.81 102. 08 £10.75 102,11 +11.27
20 FE WA 72.96 +17. 16 73.98 +18.97 73.45 +17.99
PR NE S A 21.83 +£9.54 21.24 £11.54 21.54 +10.52
EOETHE 38.78 £7.06 38.56 £8.25 38.67 +7.63
PERNE 1 E i ES 17.92 +4.77 23.57 £26.62 20.88 +19.70
HOEEFRE 7.97 £3.01 7.78 £3.29 7.87 +3.14

b EFHE 11.32+2.87 12.03 £6.84 11.69 £5.31

BTV 2 et S MM Al A P <0.05, ™ P <0.01,

Note. Comparison of the male and female rabbits in the same age. * P <0.05, ™ P <0.01.

2 R

2.1 SPF LFAZRATERBSHNETLERR
7%

THEER (K1) KB (1) M ME SPF 908774 22
GHRIR DR 2 M EELRERDE (P <
0.05) ,AFRy2E 53 3 (P <0.01) 5 (2) M 1 SPF

GV 2= Gl IR 2 T E R R B R A

= HURARA2E 0 B35 (P <0.01) 5 (3) M M SPF

GRS HURBR B AR 2 J5UAY I Al b R R LA

ZFRE TN ESFWEE (P <0.01), Ut

XF SPF G VE =2 S/ N o3 JIE#5% LU EE A 52

2.2 SPF ZFA=RMEMRNELERKLILE
STEGZE LR ME M SPF 40T 22 MCV 2



42 o F AT EE A AR 2015 4E 8 45 25 545 8 3] Chin J Comp Med, August 2015, Vol. 25. No. 8

S MCH 225 & o UAHAPEXT SPF 98T v
AR IS T R PR A S (K 2)
2.3 SPF FFH=RMmELNELEREILE
SCYGEE SR L M e SPF 2% I 22 GOT 22
S AMY ZE S . BAIPESIRT SPF 48T oY
AR ST R PR A S (K 3)
2.4 SPF EFHEZRMS[NVELR
SEUGAE R M SPFZHT VY S AN FETE
TS ULHTERXT SPF 248 PG 2 G i 1L < AT 5%
M (% 4),
2.5 SPF A= C0FE MEOEEMNESER
ST LE R FE O M ME SPF ZUET Y 22 S ANTEAE
WEES ULHIEBIRT SPF G 6 22 SO R B
Sk A A OB WO R BRIk R R (R 5) .

3 g

FOEES BT A R R A R A T, R R
SE) SPF G837 V4 == 4 FL AT AR [7] 177 20 45 %) JUE 25 22 5K
REbE ., PR BT PG 2 G 5 P B P 2 At A R
() 5 I B R ORGSR AR 1Y) IS A
Bl B b RS o R R Eb AR R He g T
WX —22 5, HURBRARS A o i AR R & (2
BURI B R A K R &, b sh P i A Fn A
KR L LU MEPE B IR, WEOR AT B v =2 A HUIR
MerE S 25 T MErE, FFREE MR R IR, 2 5
Wi BRZE R N2 ) A5 AT, A R R 1 A
P IS T AR AR 22 57, X P 22 S R B A 54K
WA B M i E R 2 5 b, RATEH,
£ 22 T AR A AE bR D M GOT (B 1835 5 T ikt
A5 G KT (GGT) 2 I R L DAk B Ik 1 1k 2y
RE IR FHEE AR, T G FFF A R 5 B U 45 B o R
g Lt 2R e, b 2 0 T A, R 5 R LA A
FA—3, 38R T ME SR AE I S | S IR AR
BRI RE T T S MR W 2 R W T Bh
Py i JUE 5 B ek R R 2% R 05 M O Y 2R B A Ak AR bR
HRT LA K S e st B D REAR A

PR RN A SPEF BTV 22 G g, 22 00L& R4S
bR, TEME 0 S S 20 gl e AR B (MCV) (P <0.05) |
A2 40 i 1l 41 8 & (MCH) (P <0.01) B B AKX
T, TR0 R A S T G 2 G
TN 22 AR —20, BeAh, il 2 Tk Hp S by i 7 e i G
B35 T ME G D T R R R R B AR T e
TSR, I DR L FH 37 U8 oy AR hy 2 AR 42 11

IR BR , FIEE th n] 5 R i T Skl T

O R RE F NI T AR R R AT, I 2 R
5 A RIS Y 1E Y (E S A — 80 B R
SPF 2858 PG 22 4 551 50 ok FR f10 000 5 {5 FE 0 R 4
NS ZE AT ;O R 529045 A B 2 45
FHIE , IXSCFRBRAR AN AELEME B ) 3 22 5, 53
kR A —2

P e, k™ ZRdett ZEman e A e
T SPF ZOH v 22 el 22 A A0 B 0 E T IE
JIE BRI AR B LR O IREE JBAE R S
W52 10 JFE 2 2R 50, 7 I AL B AR S Kb 7S T 3
A FRCIR AR B B | BEE 52 B S A IO 2R 4505 i L
FR, TRV ZEsgagte 2t R
BB R T IR IR A A B SEAR T AR, AL
ANTE T IERY RS  AMA C3/C4 B 25 T IS AE bR Y
KMz, Xt SPF 28 PG % 5 50 3h ik e A B0 %
FE AN E #0787 DAAE SCHik 5 Atk A= B1ECHE I S A

=H.
S &k

[ 1] ZF3E. SPF UMM 2/ B W~ a R tERIAESE [D]. )7
S —TEERE,2004,9 -42.

(2] Rk, BRmg, AR AEIR, 55, SPF U7 76 == 1 T #Us
Rt ORI AT [J]. SE0sh 5 LR, 2008, 28(3) :
174 - 176.

[3] w2, E4sl, &%, 5. SPF ¢ Balb/c /NUIES &
JUE i 280 LR AR PSR AR RO E S LA (0], hEIZE A
TRV SIGRKES , 2011, 15(41) ; 7734 —7737.

[4] Han]J, Lei Y, Liu L, et al. SPF rabbits infected with rabbit
hepatitis E virus isolate experimentally showing the chronicity of
hepatitis [ J]. PLoS ONE, 2014, 9(6) : €99861.

[ 5] Watanabe N, Nakagawa H, Kitajima S, et al. Establishment of a
SPF colony of human apo(a) transgenic rabbits by frozen-thawed
embryo transfer [ J]. Exp Anim, 2005, 54(4) . 353 -357.

[ 6] Jean SM, Sharma P, Taylor D, et al. Cyclosporine-induced
gingival overgrowth in New Zealand white rabbits ( Oryciolagus
cuniculus) [J]. Comp Med, 2009, 59(4) . 357 -362.

[7] Yee SB, Dyer DN, Twenhafel NA, et al. Transient
lipopolysaccharide-induced resistance to aerosolized Bacillus
anthracis in New Zealand white rabbits [ J]. Comp Med, 2013,
63(3): 252 -261.

[8] ik, BUNH, sk3E T, 55 SPF SUMmZUR Y >4 S F2ENE
WARABAY LR [J]. PEEESRGER, 2006, 16(12) : 749
-751.

(9] MEMEE, WIEL, H/NZE ASIR] SN S0 32 S 4 8 i X%
JIE#E RGBT [T]. A E A BE 22k, 2004, 14(6)
350 —354.

[10] T, B RMRFSEAR [D]. BARE. Rl



P LA B A 2 2015 4FE 8 A5 25 A58 8 1 Chin J Comp Med, August 2015, Vol. 25. No. 8 43

K3, 2010, 19 -31. [16] Zfak, Phisde, @i, 4% Jowith SPF S im ik ar
(117 ¥, BONHE, HiEde. SPF QU8 PH 22 F Ui A: B A: AL F8 REILE (V] P E LB EAARE, 2009, 19(1): 37
ME [J]. sk, 2005, 26(1) ; 81 -83. -40.
[12] ZEHEWME, WHZ, TAM, 55 007 1 540 5 e o Ak [17] EW, sk&Ek, XIF, 55 B3 8 SPF 95 %8 905 vy ==
FEOIR [T]. BBzt 2005, 26(1) : 83 - 84. RINRASE LA [1]. LRshWEl, 2010, 27(2) : 26
(137 Fhige, RISCR. A0 S8R 5 R RU 3l Bk e He 14 52596 5 1% -29.
[J]. "hEE2ERABE A, 1984, 6(6) : 465 -467. (18] Hpde, JNide, BWels, 55, BREERGARE M BoG 22 Sl il
(141 ZEBr. G HAt 7T T G fili 0 ik e He i 1 F KOuF LA 266 7K EARRRIE ST (], LR B RL A, 2012, 29(6): 26
PRI [D]. AR HLERIRY:, 2009, 13 - 14. -29.
[15]  FEWESR. BT P4 22 G 3O SRR AR Y Ay A 7 RO IR s 3
T (D], MM EEZ R, 2013, 17 -27. (&[5 B #1)2015-06-28
(L% 30 W)
[ 8] Konsman JP, Parnet P, Dantzer R. Cytokine-induced sickness by stress-activated protein kinases pathways [ J]. J Neurochem,
behaviour; mechanisms and implications [ J]. Trends Neurosci. 2005. 92(3) . 628 —636.
2002, 25(3) : 154 - 159. (11] AR 2 BOBEIRA 55 B R S O A PR R [J]. dkEk R
[ 9] McDonald DR, Brunden KR, and Landreth GE. Amyloid fibrils FEH, 2012, 26(11) : 36 —39.
activate tyrosine kinase-dependent signaling and superoxide [12] JAZ, s, rEails, 5. IR N3 2 A E e &
production in microglia [ J]. J Neurosci, 1997. 17. 2284 AEAE S & A R JR b i/ FH S CHLAI [ T ] o o 3 A
—2294. ZkiE, 2012, 28(3) ; 492 -498.
[10] Tamagno E, Parola M, Bardini P, et al. Beta-site APP cleaving
enzyme up-regulation induced by 4 — hydroxynonenal is mediated (f&[E1 B #A)2015-06-17
(EH#36 M)
[ 3] Buyalos RP, Agaiwal SK. Endometriosis-associated infertility =AU [J]. W TFHREZRR, 2008, 35(5) . 722 -723.
[J]. Curr Opin Obstet Gynecol, 2000, 12(5) ; 377 —381. [10]  EHal, iR5. #MEIE Mk 7E 75 NS ALE A2 R 11K
[ 4] Bamhart K, Dunsmoor-Su R, Coutifaris C. Effect of %%JL*""‘E’]@J‘H&&%[J] ';’;HJ""‘IZ%%%#E, 2010, 26
endomelriosis on in vitro fertilization [ J]. Fertil Steril, 2002, 77 (4):264.
(6): 1148 - 1155. (11] ZEWi¥e, &7, XUERT. B BURIG )T 15 PRS0 AE
[ 5] 2Z=k, RO, RAE. #E/DNESHERBIY =F/05k [T1]. AR IO/ N BURIG KT B (1], hE R L A2t
SEE S YIRLE, 2007, 24(3) : 63 —64, 62. &, 2009, 29(11) ; 1001 - 1004.
(6] Ihmd, SR, M, 55 Fahk/NEUR T 75 N R A AE [12] Tabibzadeh S. Decoding implantation and menstruation; the tale
AELIRY Ky 2] 2H 25 5K [J]. LPITIQ%ZJJ%#?[{(, 2008, 16(3) of two opposing signals [ J]. Front Bio Sci, 2002, 7. 475
192 - 195. -486.
[ 77 E8, tRAGN. JE s v e s 5o /N B S 67 9 IR AE K32 [13] Wang H, Wen Y, Mooney S, et al. Matrix metalloproteinase and
i [J]. E AR S R, 2007, 23(9): 692 tissue inhibitor of matrix metalloproteinase expression in human
—-693. preimplantation embryos [ J]. Fertil Steril, 2003, 80( Suppl 2) :
[ 8] ke, LIk, MBI I X 5 P RSS2 s Vi 736 - 742.

PR BECE AR A SC g [J]. HEEZE5ETI, 2003, 21
(1):58-59.
BB, BR¥e. MBS ML %0 N SRR AN 22 88 8 B

(&8 H #1)2015-06-13





