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B OE BURFHAARETERAKEEMRERIE, L8 (Lo lta)REF 2 —, X HBETRIFR
HFHAMEFAGE MR EERFEEEER . XHAFBLIE GG, EE. 64 mF%EE
H) 7 RS AR, LS L LGB R, MUE RN R SIS FiE /1. 4RER, [LIERF T SS. D15
FCM 1 B4 (13.33+2.89)%~(8.3322.88)%i% /1. 7EUMLERE bR H| 22 FBh BB MK (SS-00~SS-10 MiD15-
0~D15-7), LA\RIREH iR MM EBRE Fi5 1. ERER,SS-0(56.67+5.77)%; §5-2(63.33+5.77)%- SS-5
(53.335.77)%H1 D15-7(63.33+5.77)% ¥ Ti&E TR &, SEEKETE 11(76.67+5.77) %L (P<0.05). ¥ —F
E: 7 HR(DMSO)FI B BE(MeOH) A 3: 2 L4 BS H1 BRIR & P15 77)(DM), 43 7 LA 5%~12% ¥R B I BUHRE T BE
W SS-5FIDIS-7H, LL5: 1 L BB, R RER T . &R E/R, BIRAT, 5%DM i) SS-5 f1 D15-7 H
KI5 11(73.3325. 7% 586K T B2 2 R(P>0.05), X4 DMIKEH =3 10%~12%8 , ¥ 138 HHEE T 0;
AR, 15 DM IR FE M 6% SS-5 11, ¥ 115 F1 B 8(26.67+5.77)%(P<0.05); 7E DM ¥R [§ 4 7%H#) D15-7
d, KT8 J18 0 M(26.67+5.77)%(P<<0.05). B R G BABURFHIMILEERE FAGRRFRME T —EH
BB AMKE.
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Abstract A large scale of cold water fish germplasm resources extensively distribute in Irtysh River of
China, the burbot, Lota lota (Gadidae, Telestei) is as one of cold water groundfish, and the establishment of
sperm cryopreservation technology and cryobank is of great significance to its germplasm resources
preservation. In the present study, 7 kinds of sperm diluents were prepared with the basic liquid including
inorganic salt, glucose, sucrose and fetal bovine serum(FBS). The sperm were diluted at a ratio of 5: 1
(extender: sperm), the motility were observed and recorded under the microscope. The results indicated
that the sperm expressed certain motility in the SS, D15, and CM ((13.33+2.89)%~(8.33+2.88)%). On this
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basis, 22 kinds of gradient dilutions (SS-00~SS-10 and D15-0~D15-7) were prepared, and then diluted
sperm, observed motility as in the same way. The results indicated that the motility were relatively higher
in the S8-0(56.67+5.77)%, SS-2(63.33+5.77)%, SS-5(53.33+5.77)% and D15-7 (63.33+5.77)%, closed to
the fresh sperm motility (76.67+5.77)% (P<<0.05). Mixed cryoprotectants and DM were prepared with
dimethyl sulfoxide (DMSO) and MeOH at a ratio of 3:2. And sperm were diluted by diluents selected, SS-
5 and D15-7 at a ratio of 5. 1 (extender: sperm), then added 5% ~12% DM, respectively, for sperm
cryopreservation. Before cryopreservation, the sperm was activated with 2 °C freshwater, observed and
recorded the motility under microscope. The results indicated that the motility of 5% DM within the SS-5
and D15-7 was (73.33+5.77)%, there were no significant difference with fresh sperm (P>0.05), but the
sperm motility almost was 0 with the rised DM concentration to of 10%~12%. After cryopreservation, the
frozen sperm motility results showed that with the DM concentration of up to 6% in the SS-5, the sperm
motility were relatively higher of (26.67+5.77)% (P<<0.05). In addition, when the DM concentration was
7% in the D15-7, the motility was also relatively higher (26.67 +5.77)% (P<<0.05). The present study
results provide the theoretical and technical basis for cryopreservation of spermatozoa of the burbot from

Irtysh River of China.
Keywords Lota lota, Sperm, Cryopreservation
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BURST B R IR TR /R 2R 1L, (AL 2 Me B 7o i
B BE FENILUKEE, 2K 4 248 km, ZEHEERK
633 km, 3K M 5.73%x10' km?, ERFE L&
111.09x108 m*({EFEFE %, 2002), (UK TR, &
MEEAE - KERAR, HPEBEEZNAK
BRMFERIE. T (Lota lota) R 2310 FiZ MR
WEE R AL FE 2 —, BEEF B (Gadiformes)-
#%%}(Gadidae). L% /& (Lota (Cuvier) Oken), {8 FR#2
f, RBKA KRR aR. R ESHTF
45 °N Bt A BR T2 A0 6 36 31 B P9 ek K S R0 g s ik
B P AT Ak 3% [ AR R 2 ARIAT B3, R R R K,
PRIAT ARK(HE EE%, 2011a). APEFES
AT HURST B BT RS T i (=
B, 2002). 14569 5R 008, TALENR, thig e,
FFRE o5 Fo A B 1) 6%~9%, & B MR A . VL6 R 4EF)
2R oh ME— R K R 2K, 76 0~2 CHIR KK I8 b
FE(ERIEEE, 2008), E B AR EF H M ED, b
EAKBEMBZHYF, 12 R RE R
Pz —, EaREL. XM FEERRA S EE
AEERREHANE, R EAKaKRFHTFR
HMFRFE T H R A B & WA F I ENZ RN (s
%, 2002).

B TLEEAE B R R b A KIS BB 1
PR, UL K BT IABE & A BB R 1, 3t T 481

AV N TR R R RIE I R 75 T
FELEM, X RAMER D . EANERN LY
FFAERTEERAT A T BB (5% 1255, 2008; Rz
<%, 2008), 12\ T 8B A B R B AR R HART
5, R R B RS RIK, T AT
RBPEMBEAEI0ARESR. ERIITER
RE(KARE, 2013). R J5 R B (4 L%, 2011b
H E 445, 2011c) A T F 1 £ R (Lahnsteiner et al.,
2012b; Harzevili et al., 2003). J& 2 F 4= 44 188 45 45 4F
(7K 1R T %, 2008). & XF ERE M4 fa K B W
(Lahnsteiner et al., 2012a)% J7 [ #H T 9 57, 7E VL 42
KT AR RTER T2 5 T, (U8 55 R RAR K 25 MR
%0 BT ] Lahnsteiner 25 (2003) 338 T L 4E¥ 4 %
RIEFGE R, AR ZP R PG RETETEE
HLIBUR S HL ISR TR G RTE. RBFRM
K6 T BRI IR A  PUVR TN B AL IR B R 6 45 75 T o
1T TILEERE FAVRIRIEI R, ARV 6E 7 R A
R K FERSKMHEY —ERARFE, Fi
NI K 2 IR P SR i B 2
REBEE .

1 MBE5F*

11 B ENEs

2012~2013 SEFEBU/R ST e hi ¥ e K BE b
R FH B P B VL6, 4R 44K 40~60 cm, 1K & 500~
2000 g. HHEMYMLE 201441 A, KB B
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Spermatozoa Cryopreservation of the Burbot(Lota lota) from Irtysh River

3 4~6 CHF AN TR, ¥ 30 BERATRA 24
5.0 mx1.0 mx0.5 m fRI/KFE R A RAKEE , [F R H
4 75 5 LRH-A, 2.5 pg/kg f1 HCG 400 TU/kg f# #4 .
IKFAREFTE 1 m*/h, KB 1~2 C, BRREEFENT-8
mg/L, pH 8. 23T 10~15 d % & X 2k B3, @i
AL IR HE R B .

B R RS, R R ENE R EEE
£, ¥ B e b, AR R LR B KK
BT, UABNER. Bl ERRSE AR
ZARILR I A ERE, FIF 10 mL 5 2B
KW, B L RBEFKIBA . B REREBIEN 100
mL I, FREEF KR REET . BTH

*1

1.2

L 10

FHEMME, LA RFTA KL LRIFE~2 CTHE
BHETHT. BREMBBERRE 204G, BUE
(Olympus, BX43, H &) F M EE 7, FI 41 v+ 4
WG it I T 18 117 60%~90% LA E A T4

13 BTHEBRRNSHERERNEIH

FALHE HERE ER. G MEFGER]D
A %] T LLS(Lahnsteiner et al., 2003). EG1(Erdahl
and Graham's 1) (Babiak et al., 2001). EG2(Erdahl
and Graham's 2)(Cabrita et al., 2001). CM(Cortland
medium) (Merino et al,, 2012). SS(Drokin et al,
1998). MS(Mounib, 1978)F1 D15(BR ¥4 #k %, 2007)7
FhRBR L, (B AR R RN T R IE MR, JE LA

Table 1 Composition of extenders for sperm cryopreservation of Lota lota (Gadidae, Teleostei)

A4} Composition LLS EGI EG2 CM SS MS D15
NaCl/(g-L") 5.84 5.85 1.88 7.5 8.00
KCl/(g-L") 0.015 2.55 7.20 0.4 0.50
CaCl,-2H,0/(g-L") 0.11 0.145 0.103 0.23

MgCl,-6H,0/(g-L") 0.20 0.22

Na,HPOJ/(g- L") 0.25 2.557

NaHCO/ (g-L") 1.00 2.0

MgSO.+ TH,0/(g-L") 0.12 0.23

NaH,POJ/(g-L") 0.41

KHCO,/(g-L") 10.00
KOH/(g-L") 0.127 0.127

%8 Glucose/(g-L™") 10.00 10.00 1.00 1.0 15.00
FEHE Sucrose/(g- L") 42,79 42.70

¥ B8 Citric acid/(g-L") 0.10 0.10

¥%5 3% Seminal plasma/(g-L") 40

2Bt H Bk Reduced glutathione/(g-L™) 2.00

Tris/% 10

fe 4R L& BSA /% 4 1

Hepes/(g-L") 4.77

N-Z (¥ 2. &) H & B Bicine/(g-L") 0.53 1.06

Egg yolk/% 7 10 10

DMSO/% 7 10
DMA/% 10

EG/% 10

MeOH/(g-L") 10

B TRRBRA T 2% 03 X.1.3; DMSO: ZHE TR, DMA: — P Z 8 EG: L8
References about composition of sperm dilutions see 1.3; DMSO: Dimethyl sulfoxide; DMA: Dimethyl acetamide; EG: Ethyl-

ene glycol
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— F B Z B B% (dimethyl acetamide, DMA)., — R 4t
¥ AR, (dimethyl sulfoxide, DMSO). Z. — [ (ethylene
glycol, EG). F BZ(MeOH). H i &/ A HLE ], B
TR FHUR R W1 R R VR T 1 AR 2 A7
FIE R AR 1.

14 BTFHRBRONS %

AR T FRHRRBRLL S 1 L FIReE
B A SR PR IRER B A . BT E
TR, W0 198 2 CHITRKEE, R 1058
(Olympus, BX43, H &)W 8K 715 11, ELEBURE W
B3, I BRNBINRETIEN. BTFEIN
BEEFHETETRENT .

L5 BFRBRRN#E—SmiE

H 1.4 4] 25 07 3 B B9 — Floks 7R B M SS
D15, 4 A ECH 13 FhF0 9 Flkh B R (K 2), B4 51
I 10% /N4 M7 (FBS), BL5: 1 B HG 450 6 B 4 9
T2 SSHIDISHEREREY

Table2 Composition of SS and D15 serial dilutions

MR LM BEEW &4E  FHEE MR
Dilutions/(g - 100mL")/(g - 100mL")/(g 100mL")/g - 100mL"y%

NaCl NaHCO;, KCl Glucose FBS
SS-00 0.40 02 0.04 1.0 10
SSO0  0.50 0.2 0.04 0.1 10
SS 0.75 02 0.04 0.1 10
SS-1  1.00 0.2 0.04 0.1 10
SS-2  1.25 0.2 0.04 0.1 10
SS-3 1.50 0.2 0.04 0.1 10
SS-4  1.75 0.2 0.04 0.1 10
SS-5 0.50 0.2 0.04 1.0 10
SS-6 0.75 0.2 0.04 1.0 10
SS-7  1.00 0.2 0.04 1.0 10
SS-8  1.25 0.2 0.04 1.0 10
SS9 1.50 0.2 0.04 1.0 10
§S-10 1.75 0.2 0.04 1.0 10
D15-0 0.80 0.05 0.2 10
D15 0.80 0.05 1.5 10
D15-1 0.80 0.05 3.0 10
D15-2 0.80 0.05 4.0 10
DI15-3 1.20 0.05 4.0 10
D15-4 1.50 0.05 4.0 10
D15-5 0.80 0.05 2.0 10
D15-6 0.80 0.05 1.0 10
D15-7 0.40 0.05 1.5 10

AT SRS FRBGRERKA L BT 2ME
0 1% 2 TR K BOE , FIH 10 (59 50 5%
K TIE 71, S AV ER 3 K, Bt Bk MR B
BTiET.

1.6 HAEFNIFENEFLERE

% — H 2 W AR (DMSO) A1 FR BZ (MeOH) L 322
T EL 151 TE A1 RSB B 0 1R 70 (DM, i PR 778 3%k o 5@
HARE FRBER SS-2 M DI15-7 BL5: 1 By LL B # R
KW BB 5% 6% 7% 8% 10%F1 12% (]
RETHEFDM. KHBEERNRBBIEAN2 mL
BAGRESR, FEPMA 1 mLAER, 0~2 CFHE S5~
10 min. FAVRE N /NG T, Se 78 IR EE LA
10 cm 4F#7 10 min, BEBR B LA LS cm &4 F
7 5 min, R /5 HEK /MRS BABREHE-196 CH
RHRRTE.

FEWA TR 2~3 hJg, B /M MR PR L B
RS HFE 1~2 min, BEAHE NS BEUE,
RN MR LTI 25 CKIBHIRFIMEVRL) 2 min, 15
FEWRT LA BN ED R . AR5 Bl P SR B/ D ARV JS 1
FRBRBREREA L ETEMET, BN 1#2 CH
BIKBE, I 10~20 (508 WEKE T35 /7, 4L
FEULER 3 IR, G- BB BRI TR .

1.7 BIBGITHH

HMF SSPS it 4 X R B BRI TR R &
77 % 47 ¥ (One- Way ANOVA), ¥ F Student-
Newman-Keuls # 172 EWXL BN E R EE M7,
R 6 K T 1 0 B R TR R IREE 77 - HUUR P R A
AW EE . FI A Excel B4 Xt Giit 4 B B, P<0.05
RrREARENER P>005RTRERTEE.

2 #£RE55W

2.1 EERTHRERNGE

FEO2 CHHET, AR 1T THETHE
LS B EL AR B VT ST R, 15 2 CHK 0%
BT  EEHBE TURKITE TFHIE . 528
7R, SSDI5FICM 3 MR F 45 Fi5 110 Bk E
(13.33+2.89)%- (13.33£2.89)%1(8.33+2.88)%, {H
HERETE 71(36.67+5.77)% L 2 7 B (P<0.05)
(1. MEELHHEBRRFEFLEES, kK
HRERBER, B UM HBRF Ca K E X
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B % 7, Bk i (DMA) (Babiak et al., 2001), K 78 7 &
¥ F A% R A T DMSO(Gallant et al., 1993).
Lahnsteiner % (2003) fE{L#EH T REB® M A
10% FEE. 1.5% HEFEM 7% ST, FRIARX
KRG LMK E M ER AR, 8% AR
¥ T4 %+ 8% ~15% DMSO( Bk ¥4 # %,
2007). AHBF AR, FIF A LU B — B BT
R1E, WEERBRIENRET. BIRRIERTHRE
BHEMARGHEBERER 7 23BH 0L
TR AR FRERU LSHLLBERBRER, §
MAREFRBEFRBEFRBFRRE, ARER, B
EHRBRESTLMEE FEEEEARBITE, Z
JE AU A CAXS i F 188 E R R ALE B Z b
ER. ATHMIDMSOTEO2 CHEF AL
UK, BEMABFRBR T, HE LG RELR
BEAEEK, BMNEHEFEAFRITR O TR E
B, B R Sk DMSO 43y 7 5 1,2- A —BE . H .
RN _REZEBEUI2HELERE, Sl st
5% 7% 1% 2 DM B & 3114 77 (DMSO : MeOH=3: 2) F|
FILEERETRIER, #— S A DMIEERE K
B, 7EA V5B DM IR 1A B 12%00 K 7 L2 55
T2 A% S, 1 DMIR A 6% SS-5 HEIFE T i
HB &, EDMIKRE A 7%HIDIS-THHIETIEN
L=

4 Hit

FHAFEEINETILER TAGREHRE
¥ SS-5 F1D15-7, EH S HIIIAN 6% 7% KR E
1% 7 DM(DMSO: MeOH=3:2), A4 Bk Fid /1
AT LLIE B(63.3325.77)%, ¥ % e ¥ il J19(8.33+
2.88)%~(26.67+5.77)%. AHF R4 R ABURFT I
TR TFAGRREEAAGRETENBERRUE TE
BEHBATR.
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