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A>>C>B, sT#5F TR %3 (AD Y A 89 £ K0 F 4 B>A>C; 3 f 4R 47 7 55 TMS = PMI 3 A 48 2 3 4 4% 3 4k /7
(p<<0.01), s CR ¥ AR FEMWAEA(p=>0.05); LDL Foif T Al H 2 EF 0487 1E A (p<<0.05), Hib st Al LR %
R (p=>0.05); B HELSIAFX ALY BAOLH, KA GEMEAFFINGREAESH A ABC,, BIEFEeG X
MK T BEKF(p<<0.05). Hi, A TMS,PMI, Al e CR #% & & & # 4 k — g4 B M ik R Z ot , 35478 R
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ARICR M 238 bR EZ S s v it s TR ALE B 20 R SE(CASA) | KB MK (HOST) 5245 . 7% D 5
A e 0 R v P R S 0 ) DT A AN [ S A R RV R — R R R RS IR R (TMS) | Bl 56 B #E (PMID | Tk
Bk CAD DL M DNA 588 E (B B8, CROBYSZMR , J3 A v VR AR BRIV (1) LDL . 16 B 0E 55 H i (9 A W] 44 7R
SEOTE L PR IR VR B S R BRUET 4 X VA VR R R O L R YR O AR I, T 45 A TR 114 R S 1 A el I
HEATGEAT 20T s AV U WG VRV VR s R PP AU % B MR 6 10 T R T S5 0 D P e RS - 1 P 1 .

8

ok B

i

o=

1 #R5FRE
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B 00K 7 B A AR 58 (WLJY-9000 #Y, b 50 Jy 8 e &2 A BR 2> w1 o B8 AR I U B2 3 (600-1010K
A, J&[E Barnant 2R . H 8@ # B O ML (Heraeus, f8E) . %% i 5E (Nikon E600, H A 3 551 bR H i
Cri [ [ 24 B 2R A BRA R Ab, BT | s S Tris 30 3 SIGMA A 7.
1.2 BELFEERE

WP 8k 1~2 Z{ERABUE BB A, RAANTFREREES, SRR 1k, SRS B
B B 7 Gl R >0. 7, HIRIAHUEAZE 32 °C, 30 min WX F|LEE. LDL 2% Moussa % 1) )y L 7ERY
HOPE PRI T OROP HERA B A A UR] R AR (B 100 mL F A A BE 5. 75 g, FLWE 0.25 g, #T
BEIREN 0. 45 g. EDTA 0.35 g, kPR A4 0. 12 g, FAALH 0.04 g, FH KR 7.5 mg. #%H K 5 mg. GSH
0.03 ) 5B | W (4 100 mL &% %8 4.0 g . TES 1.5 g, Tris 0.25 g. GSH 38.5 mg., HH &
9.5 mg. FEREEK 6.3 mg). KAGHT, WML B, HBEW [ 5 AR & 535 (w/v) 19 LDL, AN [F] BE
IR W R 194V W T o RS BRI T R RV 1 YR 58 S I A TR R 43 Ll B H ol B A Ve VR R
RIRER 100 mL & A8 0. 37 g FPEEIREN 0. 06 g, BREREHN 0.012 5 g, EDTA 0.012 5 g, &A4L4H 0. 007 5 g.
BRI A 32 C VR4S 25 mL UEASREMIA 50 mL B0 48, BRRIIRA). JH 6~8 20 M H B .08,
BT 15 ‘CVA 3 h. 500 r/min .0 5 min, 35 LI, VIERIMATIE 15 CHRMBR I, M T2
KE 1 mL, T L5 hNRER4°C, A1 mL B2 & 4 CHR KK, A, #'% 5~10 min. 7E 4 CHIIK
R, R HITE S 2R RS o e A B A 2= 4 °CIY 0. 25 mL 40 N, PRIEZEEE 1. KR AR AR
AP PR G, & THRAR 3 cm &b, R EHE 2R BHGRIRE (—110~—125 C)HYU, BRS040 45 i A%
RM L ZE 10 min, 55 M A R R AR A NIRRT, fRURES, KA & T 45 CAREH 10 s, T ZE37 C
) i R R 10 %, 37 CH T 10 min, 4.
1.3 BERBEMRIEE

LR AIEE IR . W15 L R I SEALEE Bk T 20 A A CCASA) 3 Hr ks 7 19 16 A (TMS) 5 R
II2 I ik CHOST ) 552 56 A I0ORS - J03 I 5 B M Mg ik R 5 AR VRO S R ARSI (7. 35 g AP R 4 AN 13,51 g
JEREE T 1 L 288K bl 0O L 2 8 2 1. 0<10° A4S, 37 CH5 3% 30 min, U 10 pL K ¥R /MR B0
By 400 X B BT TSRS RIE ALY 5 A REF . TR AR AD h fRs - E o, USSR R T RS ®
SO 11T 22 0K RS 5 SR FH 2 T T 5 Y VR A DR T TR e B L R IR A 0. 05 0% B 5
W (G250 e, F 1000 X 30 2% W SO B LS8 . TOUUA ¢ % RS  TOUUR 38 43 6 e TOUPAROR 52 4% (08 F TR A
etty, B F 200 LAWK T SR MBS B 0BT (Comet assay) (97 3646 I R 4% 5 RS F DNA #2451
L, DNA KRB RS FARSTE R “E A7, DNA U0 85 I8 U 27, & 963 6 B v Hl Nikon
FIMLIEAT . FHE B e B I . A E DNA SR . AN RE S B AL B 100 M 7. 448
B i 25 SRl 1 s,
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a. JRIESERCAORE F O TR M, 40005 b BB G 008 T OFf 7R3 A MBS i, 400X ;5 o TRSEE AR F Ok F AR Y, Hal
LSRR TR ZE . 1000} 5 d. K F TS5 OB F R BEUL {4, 1000 X) 5 e. K5 F DNA S CRIERERE . 100X); {. T DNA #i5
OF B &, 400X).
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1.4 REBRAPAERGCHRRESH LDL, HiBGHR B S L MEEEERRENSHERELIEIT

A IEAS I BT R AR, DIV VR — MR R S5 RS 1 5 TR o8 8 1k . TOUAR 58 8 1k L) & DNA 5 475 72 )i o4
PEM SR bR T U D B B RS VR V2 O s R VR 1 A1 % B R AR A RR T 2 43 . H Il B 3 L B i S i B O
WS 3 AR BEATFSE . IO Ak B 5 8 RG V1 48 VR PR . 5 TR R KO AR SOk e 3B & 1 (R D).
Lo (3 ZH8 bR IEA T R IR 2, 1 T 0 H B4 3 F 4 ), BEHLIL PR E SR DA 4 512541,
1.5 HBSHITHH

B P EERR ;s 72 L, (0" IERR T, L1 p MR BNE Ry s yos 0 v, Ky HE G SRS
i KB R B LB AR R A (=1, 2, 35 j=1, 2, 3, 4)s by =K; + R; =Fjmukimn» R; AR Z K E X
S A AR A, PR RAE A S A 25 AT BT s 25 e, S, AR AU R AR S, MIERR R
FR T A 50 8 o G TR B, BT 2 S, BT 2S00 S, Z Mk IR Z WA £ 5 /S, . XIS, i A HE £,
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LWl oyHrid it SPSS 18. 0 SEiH A58 1, J5 22 93 7 2 35 PEAS 36 R JH Duncan 25, A5G 2 800 35V 46 56 %
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2.1 HBHRLEHEHBET LDL FRRESH. HRERBES LG EEERKENSIEREZIRIEIT
SR8 3 A BB B LDL PR BT &E 70 4, I 5 W R J) 0k B AN I (R B 2 LU RO R IPIRBE GG D R AT 2
SRR WS R Lo (3D IEACSE 88, TR AZI MG i A 25 M7 25 0 T ik 2 Mk 3 Fioms.
Rl L (3)EXIREFTEEEKF

ES
K E LDL AR & 43 %1 T AR P IR R Hm &R 43 1
/(wev DA /(mmol « L"")B /(vev DHC
1 8 100 1
2 9 150 2
3 10 200 3

(R, & 2)Hr g5 R, BRI BR 3 Mgyt TMS,PMI #l CR AE ) 3= 0¥ 35 A>C>
B, X} ATfEH B EWRIF A B>A>Cs a0 £, 3 My ixt TMS 1 PMI YA % 8 /EH (p<<
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0.0D), X} CR #IC ZFHEAEH (p=>0.05); LDL FlG 3 bEXT AT A B ZHEAEH (p<<0.05), HIl X AT & i
FEVEMEFT (p=>0. 05) (58 3).
£2 L(3)EXZRFHTRER (n=8)

5 % B 55| ES : i Pk :
A B C TMS/ % PMI/ % Al/ % CR/%
R 1 1 1 1 1 29. 31 23.23 46. 33 25. 31
2 1 2 2 2 39. 68 35. 81 60.77 22. 83
3 1 3 3 3 40. 51 37. 85 61.19 19. 36
4 2 1 2 3 42. 83 40. 68 62. 26 17. 91
5 2 2 3 1 41.43 37.19 63. 63 20. 39
6 2 3 1 2 51.16 49. 85 71. 61 12.85
7 3 1 3 2 36.58 32.13 51.53 22. 36
8 3 2 1 3 37. 63 35. 38 58. 36 23.73
9 3 3 2 1 35. 31 31. 69 58. 86 25. 83
TMS 8. 64 6.09 0.23 7.12
PMI 10. 27 7.79 0. 43 8.56
Al 9.73 10.52 1. 86 5.03
CR 6.92 2.97 1.56 4.50
x3 EXRWETHESN
fBbn  TERE S; I F bs SRR S fi F
TMS A 149.18 2 1797.40" " PMI A 196. 58 2 640. 32" "
B 55.75 2 671.65" B 90. 97 2 296.32" "
C 80. 10 2 965. 04" * C 127.75 2 416.13" "
e 0.08 2 e 0.31 2
Al A 186. 67 2 27.12" CR A 79. 81 2 17.17
B 176. 28 2 25.62" B 15. 35 2 3. 30
C 44, 54 2 6.47 C 33.51 2 7.21
e 6. 88 2 e 4.65 2

T Foor=99.00, Fo 5 =19.00; » RKRHBEXNIXIEREMN L E (p<<0.05), * * RKoR B R X% $8 b5 1 R 2%
(p<<0.01).
2.3 RPFIRRAEHERE

VLR ZOKE A b d8 AR (K A b, AR 3R 54845 00 ¢ Rl 38 (B 2). 43k % K, 5
SRR R R m b T 4005 R B IR B9 4% TMS, PMI FI AD B AR 5 (G AR (B BN 36 75085 140405 2 )i
HAICAY . (245 CR, $878 86 7 DNA U0 #8 B) #E AT A &, 15 2 LUZ IR AR B SR R AL J5 2. i &l 2 W]
AR R 3 BRI R B AR A B ALB,C..
2.4 EEMEBREEXSTRAPFAZRAEHNTHTE

A e /L W], TMS, PMI, AT #il CR [H] B AT .3 (p<<0. 05) BiAl i 2 (p<<0. 01 AR P (R ).
Kk, L TMS,PMI, AT #il CR 2k 2L [RPEA B B 485 0% R — fff VR 5 A VR BT BB, 8 AR DR AEAE P &, AT LA
SE UL T A BRSO VR BRI P 3 A ORI R I B AR S AL By Co s B 926 (w/ W REE FEE B 1 . 200 mmol/L
VR R 2 90 H .
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FSEv/ e FSEv/ e
70 30 ¢
65 F 25 F
= ~
< 60f © 20t ’/\. \/‘
M M
551 15
0 L 1 1 1 L 1 1 L L L ] 10 L 1 1 1 1 1 1 1 L L ]
Al A2 A3 Bl B2 B3 Cl1C2 C3 Al A2 A3 Bl B2 B3 Cl1C2 C3
FSEv/ e FSEv/ e
B2 BEEE5HERXRERE
x4 EREAEXISTREBEERIER
Indices TMS PMI Al CR
TMS — 0.993" " 0.938" " —0.928""
PMI 0.993"" — 0.942" " —0.910""
Al 0.938"" 0.942°" — —0.782"
CR —0.928"" —0.910"" —0.782" —

W o FRIEAREIAR JEHE B (p<C0.05) . x x FoRIEHR AR SE BB (p<<0. 01).
3 W

ABESE I i 2 48 bR e AS S s et TR RS R — %@FE%%%%&IMSPMLM%LRﬁﬁ%
R R T S [ A BB o 43 B SRR 4 BE SR SR VR B KO- 1 LDL L v A0 SR8 41 5 19 DR AP RIUR
%%E%?%%ﬁ%ﬁﬁﬁﬁ*Lm1HM%@%%%W%@AﬁAmwpﬁﬁ%%ﬁx%%$%6ﬁ
S (R 2 AANE L T 6 T I H T A AR AR IR B T A, RN AR TR, A AHIE S & 4 AR ] AR OC
P DL R 3% R ) HoAth 3 30 38 A 18] 4 [8] )30 25 o8 B3 (p<<0. 05) s 3 (p<<0.01), a] W[ it FH TMS,
PMI, AT Il CR X V& ¥k — fff VR 5 R W T 1 AT PP I, 5 $8 AR AN AEAE T . 238 bRl tis 4T, ] LA Z A4
71XV VR — iR R R VB S E AT DAY s AT AT OGRS TR A 05 8 D AT LRI RE, T Sk S R A O
e L 0V VR R VR S 1843 Y AR a4 B SRR G L B R R VR R A T A A B

H%%%Eﬁ%%%m,T%w%@%@méﬁﬁZﬁ,@éﬂ%mw,T%mW%Fiéﬁm
IRU T, IF 5K T 456, DT B AR 40 6 P A0 oA 45 Kk s Y8 v el i 55 1) B8 VR B L R4 40 6 32 98 3
Bi. [EE, 400 P9 K oo B I SRR S ar AN, R T A0 o K A AR, MR VE N —FPaE R
B GRAR YR BT LASER AT 7 M SR A A0 AR K Ay F . FE VKRR T SR A R R, A Rk B AR T 40 R A
W 3 T, DT 3 30 B 200 e RS R 28 10 J0T 285 4 1 8 RS . 1% 8 iR AR 1 (LD A 5% 85 %6 ~ 90 %0 1Y i Joa il
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10% ~152% M8 A . LAH Il =88 0 A0 E 22 i AR B AR 4R R L AR R R R R
1T 40 B K 512 LDL 8544 % . AR J5 0 N Ui 25 1 A0, FE RS F 3R TP JS0E e B 1 DR L LR
THMBE YRR E T E AW, A B R TORS 7 09 B 9. BT UL LDL . H 3 R 5 0 n] 5E bR W) i O 2UE %
VR — R B PO DR 2 B R B, EOR . TEREAS WL R FE b . R T IX 3 A DR A 0 X R R £
PR R R W AR E. Hu %708 100 mmol/L M #EME S 22 HM B H, B —MIGEERK 7 %R
49. 89% 3 Gutierrez-Perez %" ¢ 250 mmol/L W # W 5 1% Wi BEH, W — MR G M 7% %N
42.25% 5 Jiang F1KE 9 LDL Y 2 %6 HEE . ¥ R — MR VRGOS TR RO 49. 33 %6, A 5K [ Bl
LDL, i S A, Gl 24865 1 A2 S B4 th T U B 7 RS W VR R R VR LD, il R
R 506 FH R 0 e R RS St 3 L R BRUET 43 b SRR R MR BB 43 50 R 9 Y6 (w/v) 2% J 200 mmol/L, ¥ VR — fi#
RJE RS % 51,16 %6, MTT g /N B RS W V8 VR 0 8 113 T — R I 02 R A R W, A R T L S 30 )
Yy i i T GRAE A
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Assessing and Optimizing the Freezing Diluent
of Bama Miniature Boar Semen by
Multi-Index Orthogonal Test
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HAN Yong', WEI Hong®’, ZHANG Jia-hua'
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2. Department of Laboratory Animal Science, College of Basic Medical Science , Third Military Medical University ,
Chongging 400038 , China ;

3. Department of Blood Transfusion , the Affiliated Hospital of Zunyi Medical College , Zunyi Guizhou 563000 , China ;

4. School of Animal Science and Technology , Southwest University / Chongqging Engineering Research Center for
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Abstract: By a multi-index orthogonal test, the effects of low-density lipoprotein (LDL, factor A), treha-
lose (factor B) and glycerol (factor C) used in combination were assessed and analyzed, the mass to vol-
ume ratio, molarity, and volume percentage of the three reagents were in the sequence of A>C>B on to-
tal motile sperm (TMS), plasma membrane integrity (PMI) and comet rate (CR) and of B>A>>C on ac-
rosome integrity (AD), and the optimum combination was A2B3C2. LDL, trehalose and glycerol all had
significant protective effects on TMS and PMI (»p<C0. 05), LDL and trehalose had significant effects on Al
(p<<0.05), and glycerol had no significant effect on Al (p>>0.05). The relativity was significant (p<<
0. 05) or highly significant (p<<0. 01) of the indexes; the regression equations between TMS and the other
three indexes were effective (p<<0.01), and the regression coefficients were all significant (p<Z0.05). It
is, therefore, concluded that when TMS, PMI, Al and CR are used to assess the quality of frozen-thawed
Bama miniature boar semen, no contradiction will exist between the indexes and that 9% (w/v) LDL-+200
mmol/L trehalose+2% glycerol is the optimum combination of freezing diluent of Bama miniature boar
semen.

Key words: Bama miniature pig; semen cryopreservation; multi-index orthogonal test; LDL; glycerol;

trehalose
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