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Cryopreservation of sperm of Acanthopagrus latus

JIA Puyuanl’ 2, GUO Huayangz’ 3, ZHU Kechengz‘ 3, LIU Baosuo”~ 3, GUO Liangz’ 3,
ZHANG Nan””, JIANG Shigui”’, ZHANG Dianchang™”
(1. College of Ocean, Hebei Agricultural University, Qinhuangdao 066003, China; 2. South China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences/Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization,

Ministry of Agriculture and Rural Affairs, Guangzhou 510300, China; 3. Guangdong Provincial Engineer
Technology Research Center of Marine Biological Seed Industry, Guangzhou 510300, China)

Abstract: Acanthopagrus latus is one of the important breeding species in China, whose sperm cryopreservation can provide tech-
nical supports for its breeding, prevent the decline of its germplasm resources and maintain its sustainable development of the breed-
ing industry effectively. In this experiment, we screened the diluent, glucose concentration, antifreeze type and concentration as well
as dilution ratio and cooling procedure of the spermatozoa of 4. latus. The results show that when the sperm were diluted with MPRS
solution containing 10 g-L71 glucose and 5% ethylene glycol at the ratio of 1 : 2, balanced at 4 °C for 30 min, fumigated 5 cm on the
liquid nitrogen surface for 5 min, and finally stored in liquid nitrogen for 2 h, the frozen sperm had the best motility after thawing in
37 °C water bath, and the sperm motility, motility time and life span could reach (85.170+3.66)%, (9.16+70) s and (94.29749.55) s,
respectively.
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0 NG TR R — PP A AR 0 25 o B U
YR, AR R R A, AT
AL R A, kil R A B AN
A IR T A (R, DA TTIAT Bl T fa i i 5 AR
ORE RPN RIS R, AR EHE R
AN Br R HE O BT A B AR, 38N FRAE R O A A
As S Blxater” 1953 4F IR AR AE K VG ¥
filk (Clupea harengus) ¥5¥, FFJA T IKE TR IR IR
FERSEm, Ak, ENSMEE TR T Ak +
W RIAEHARIR R, MR T BRI (Esox lucius)” |
SHVE Gl (Culter alburnus)® . 21 5.8 (Salvelinus
leucomaenis)m L 22 (Cyprinus carpoio)[6] .
/NS (Larimichthys polyactis) 25 8 B2 3 0 25 1)
ROKE TR, I HTE S I MEAZ & B R i)
eI, AR RO O B K WA (0
R GHRARGRRZ —, SRR AN
A FRREAS A, FECR R RAA R A R
Pk, DA E FRAE SR, T B A %
HIREH AR S, #E 'R TR R IR RR
K&,

HHERRER (Acanthopagrus latus), X 45 6E
B EERIST . R, ONIRIEERAKPEEE mk
PRI eS8 | UM . SR ER s, Iz
TER 5 AR, T IR R T I R A 7R
FEA T B G 2 — U A S o e ) A £
BRI, BEVE 1 IBITTR R B, B 3 W
A BCAEE . B B AR DL S
B S F A2 BIBRE], H12Y T R
e g R T Hr s ke . R R AR AR T A
UM . MR B ANFEE AR, SRR N TG
B 3RA5 0 R A NG L, (HF R ], fr
B b e R T e & JE L ) 20 4D 80 4EAR
HE E NN UG T 0RO SR 1 IR VRO B B
FETANE; VOAH SR XS BB (4. schilegelii). ¥
B . SF-8 (Rhabdosargus sarba) FEMH (Pagrus
major) 4 FEARHa IR T IOIEER 1 R TI0E S
DL K pH XS 1% I s2mn 5 T T T b9 4%
ILEE Y BRSBTS SR T D B
Wil ; At e Y 2 R4 (Sparus aur-
ata)" NG TV IRRAE T AT T RS, T ERTE
T B G RS T IR AR I AU Gwo!' T 7E
R URRATH B . PUORA . R R 1y 45 O 1T 1t
o ARSI HE— 2D X W EE TR B ARV VR R AT

SRR e, PR IE TS TR 2
AR IRV VR IRAF T, DI ARG R Ao o 5 1
(PR3 A TT R A B 2N 7B R Ve R PR AT F A1
B2 %

U bER

1.1 SEIedl

2 WA BE U 5 0ok B T E KBRS B
VR K PR 5 T B B 5 O R R, R R
300~450 g, FETFHFRBACH R #E. 2020 45 12 H
PebrENR & B RAFRHErE 0, SRR BB R I
PIITIENERE I . RAERE i T B g s fa R
FKGy, MEAOCL AN, BRI . PRI SIS
15, RSO S S B T SRR WO T
BOEIFE TR L (4 C) &AL,
1.2 HRAEMNIEE

PR T TR, TR T 90% LU I
RS AT IS 22508 . B 50 uL 451, 23 alinA
100 uL B9 4 PRGBSI (1), S EDE R F kAT
WEE, FELIKE T TR0 B 3 ki o ko DA R V2 5o
K FIE o BEJS SRV 100 uL 3354 2K 1 517K
HEATEE , FRROER,  LIASINAR B 75 6 =
AL R BE B SRR T, I e oS 736 i
AR RER AN S . S 6 A PAT, FEFIET

R EERABTRRRERNS

Table 1 Composition of spermatozoon diluent of A. latus g'L_l

5 PR BHRF 2
Ingredient Hank's Cortland
S LA NaCl 8.01 3.53 7.25 6.50
AL KCl 0.40 0.24 0.38 0.39
Z/KFEALES CaCly-2H,0 0.14 0.17 0.18 0.12
TR %4 NaHCO; 0.35 0.25 1.00 0.20
Wik — A 49 KH,PO, 0.06 — — —
KGR MgCl,-6H,0 0.10 0.19 — —
LB EREE MgSO, TH,0 0.10 — 0.23 —
T KR E N 0.06 — — —
Na,HPO,-12H,0
W2 — %80 NaH,PO, — 0.22 0.41 0.01
I Glucose 10 11 1 —
&4k 1037 FBS — 10 — 10
H: — W PRI .
Note: —. The diluent does not contain the ingredient.
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Sk BEAILAL T v G 32 Bl RS T T AR T
ONER 8
1.3 HEERERIFE

T PO 28 L0 PO RRREIR , KA TR v e 2 o
VREFREEE 5. 10, 15 F120 gL, JREEKE T 5
BEWLL 1 1 BB, SARRCH 100 uL, A4
ST 6 A FAT. FBE LRI 100 pL 3K
VAR T, AE AR T S ok
71 B S AEar . RE2 shE ) i S T
LR E] 90% RS T I i B 5l > 1k BT 28 D7 (R B TE] () o
W T 77 NS T bRz 3 31 90% RS 45 1k
B RIEFE] (s)o MRIEAE TG 1. s B[Rl R A5
I 9 HH T R R A IR
1.4 HFUEFIMTEIE

PEHHEE (MeOH), £ % (EG). Hil (Gly)
1 H AL (DMSO) 4 Fi ULB B TEPTAFIRAS
LX) 6 S RS 7 PV R ORI AR . 4331 LL 4 B
RBUE (5% 10%. 15% 1 20%) dHIHEE . 2
T HRD R S e AR R, B
B F R VR RPN 1 AN BT R
TRV RS FIEA TR E LU o A IR BB TR il
THUGET 4 C RAFR . i 18 8 68 RS +
BORRAE N BT, Rk 1 S BTG v VR
BEARP LA 1 2 1 L BIFR R, B T ok L 1~
2 min ffHIRA], BRFUN 100 pL, B4R
6 VAT, BN TR BIRSIE T 4 CUKAR 1My
30 min, J5 & FWA® M L7 10 cm 4bHE 2%
5 min, HEHRABRATRARESTREMAEH. 2
h JEBCHRE T T 95, ORI 37 C Kigh
PUs i 7R B ot LS, BUS VPRI 21 TR IR TE 3R
Peh b, W0 100 uL KBRS, FH AR
WLERFF LSRG U6 1 . I PLidtazs sl st ] 54
i BE HH A BV VRS T BT UR R RO JEE
1.5 FRELLGIMTEIE

%%E%%%ﬂ@ﬁﬁ@%ﬁ,%%¥5@%
%%%F@%ﬂ#ﬁl 1:2,1:3,1:4,

5.

1: Hﬂ19mwm%ﬁ,é%ﬁﬁumm
EEERO. 4u6A¥ﬁo?%14mﬁ%%@ fift
7R, WSRO SAE TG 1 . I Pz shpsta]
AN

fiir, e I B RS T RORRE LU 9]
1.6 B%um*ir- H i 1%

i O 8 Y A B O R B . LR, kS 15
TR W LA AR LU B A TR RS, SIS ] Pt

TR X} 2 06 R RS V2 VR ORAETE J1s2m , R2H 5K
s 6 M FAT, Bl FURFEIRAIIT 4 °C vKAEF
#5 30 min 5, B TWEWE FJ7 2.5, 5.0, 7.5
10.0 cm Y 4 FhEEEHEZE S min, RIEBERETE
R IR S2 S . 418 1.4 7 fdds,
ERNCSHE TG 1 . B A4y, sk i
TR BRI
1.7 BEEITHH

JH Excel 2010 F1 SPSS 26.0 %X {14 3543 Hr 5256
i, VRN ERE T 2200k (One-way ANOVA) i
YA AURE 16 . 32 shE AR 54w 0 22 55 5
T 22 5 LU S0 KG 00 45 A BR A 2 () 1 22 57 W 2 ke
P<0.05 FREFTE, P<0.01 FRESKEE,
J-H Origin (2019) #f4 X T3 Zct otk ]

2 R

2.1 EHERGFEFLFRERRERNIGIE

ARSI EEN 4 FhEy UL AR BRI LX) i 6
TS T OAERIRBOR , I SHEEE T TR (3% 2).
B HE R S T S4TE 0 (94.83+1.47)%,
BA Hank's, MPRS. Cortland, RS 4 Fhfi Bk
K75 J143 WA F (84.67+1.75)% . (2.00+1.41)% .
(5.00+2.61)% F1 (25.83+4.92)%., MPRS & Fl Cort-
land Y& [AAE F36 71 2 8 JG i & k22 5% (P>0.05), 1
W B AR T HASE 8640 (P<0.01). A K E K
AT, HGJ140 5k 5 (74.50+4.18)% . (90.17+
2.79)%. (33.17+4.07)% F (72.50+£5.01)%. MPRS
TR B S R RS - (R A7 O S 2R T8 A
% 71 (P<0.01), {H 5835 T I Ath 45 21 75 B

2 HEREAFEREFINFHERERIAR

WIEBIETE A3ttt

Table 2 Comparison of sperm activity before and after addition of
four diluents to fresh sperm of A. latus

ARG RERA AT U=
LRGP LR RC]

Sperm motility after Sperm motility after

HTEOR T
] ARG R
Fresh sperm  Add diluent

motility/% adding diluent/% adding activator/%
BTLHTR 84.67+1.75" 74.50+4.18°
Hank's
MPRS 2.00+1.41° 90.17+2.79"
94.83+1.47° R . .
BHRE 5.00+£2.61 33.17+4.07
Cortland
RS 25.83+4.92° 72.50+5.01°

E: FRURREVNG R R A RIZE 5 B3 (P<0.05),
Note: Values with different letters in the same column are significantly
different (P<0.05).
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(P<0.01), H_RZERASH MPRS JEE A B HE
SRS 1 DR AF 10 A RV o
22 HERBEBETFLSEREEEERENGIE

DL MPRS Y0 6 BEVR, 5 8 46 0 o vk
BEAFHIURRE 2 5 10, 15 M20 gL, AR
Jei 7 RO P 8 SR L o o ) R I R R
S5gL MWME 20 gL, WIS BshntE
TR FTHE R RS (B 1), Hh R
RV EE R 10 g L WF, KE TG 1. 18 il
Fm i, Al isE] (83.33+3.98)% ., (73.81+
17.28) s il (138.75+20.70) s, .35 i T HoAb A 4 b
WeRE 4 (P<0.01),

[ 123 (8] Movement time

[ # iy Life span
B 7 /) Motility

180 4 100
160 | Aa .
b' 20 S
L 1 >
140 . E
120 | g
100 160 2
< 50 i §
I b 1 40 _"R’
60 | o
C T
40 | ¢ Ja k&
' £
MR rﬁ‘m
0 : : : : 0
5 10 15 20
] W o Bk

Glucose mass concentration/(g-L™")

B AR AR B W RS 105 ) B gl ] A
i B R
HE I S (R R LAZE N D v, RS 70 1 A S by
Wes RIS BRI 5 03 (P<0.05); R,
Figure 1 Effects of different glucose concentration on sperm
motility, sperm movement time and sperm life span

Sperm movement time and sperm life are based on the left vertical axis,
and sperm motility is based on the right vertical axis; different letters
indicate significant difference among the groups (P<0.05); the same

case in the following figures.

2.3 EHERABTFLERELRFNMGIRE

L MPRS ¥ A #5 86 B 6 KS 118 VR AR A7 70 B
W, A3 PABAREU R 5%, 10% . 15% F1 20%
IMAPTAFI PRI, L, HmAm W, 8
TRV VRO AT S B RS T, DRSS T . 128
i [R] K 75 i et BT R R R TSGR (B 2). &5
A H T G A RS - S AR TP TR R AR
HWEHZ RJE B EMH2ZS (P>0.05, K 2-¢);
FH 2 R — B S AR AR R A B FR 5 % 34 )
20%, KEFIE 1. BshitiE kA a e LA E T

FER S (8 2-a, 2-d), PR RAERCR B 153
T2 10% HIEEEZH A 15% — LA, K% )
3N (46.00+4.97)% Fil (41.25£2.99)%, K& Tizsh
IR0 900 K (19.83+4.44) s 1 (22.18+2.61) s, 7
AN (84.59+12.76) s Fl (65.34+12.85)s, M
HZ LR ENZES (P>0.05); L FEAWEA T
Bl T s e, X SR RS T O A1
B, HA Ll 5% & B RPUAR, Bk
KT HOE S BT 1. s s Rl A A s, 0k
(89.67+3.44)% . (74.02+11.32) s Fl (341.33+13.83) s,
¥ 0BT 1106 ) [(94.83+1.47)%] . 153
S TE] [(110.62410.34) s] 51y [(408.79+16.16) s]
(P<0.05, [&2-b), &M 5% & —FEXlEHE kRS T
PR SR Bt
2.4 ERERGE T LK RERRELLOIHTFIE

LI MPRS WM B, L 5% & BRI
N, R RE LA A T2 RO A7 I RCR WL 3
BRSSO AR B LR 1 0 2 BHAORE I
I e 1% i [(89.67+4.63)%], H5HRE LN
1:3.1:4F1:50EZRARE (P>0.05), Mk
el 1: 7 #0010 9 BfZERARZE (P>0.05), H1E
FART B 1 2 2 (P<0.05), W& AR my 2
B 1 2 1, K5 T3z S a) 1 4 i 2 L B Le 41
12 W, 3N (68.54+12.91) s 1 (206.87+
33.08) s, W EE T HASIEH (P<0.05), #iks
bl 1:3, 1:4, 1:5,1:7H1: 9T
AT B2 5 (P>0.05), BB EETHEL
B 12141 (P<0.01). ZEAHETIE 1. B BhEta
FEa AL, BB 1 : 2 B S RREERS T8 A
PRAFIRCR el o
2.5 EERETF L HREMRBERIIFE

LA MPRS WA i B, A 25 0 0T o vk B
10g L, BL5% 2 " EBERPdml, LI 2 il
W BRG0PSR AR TR AV IR O T
T AN e BE AT 8 B RS TR A . IRTRE
I KRS T2 R IRAE I OR (1 4). Bl IR
B 2.5 cm THEE 10 cm, S8R G BOKE 05
71, B A a R LT TR, H
5.0 cm RS TR (94.2949.55) s, WE S
T HAbE L (P<0.01), K157 [(85.17+3.66)%]
I ZhIA] [(59.16+7.70) s] 5 7.5 cm 20 T )
[(78.806.53)%] Fliz shiff[A] [(53.12+6.87) s] JC .3
P22 F (P>0.05), 10.0 cmH 4435 bris) i E KT
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Figure 2 Effects of different concentrations of four kinds of cryoprotectant on sperm motility with same solution as diluent
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2 5 2 60t 5
& b 2
= 0 =
4 40y 4
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K3 VRO PN TR R RS LA NS 135 0 K4 VIR AN TR SR T e BE XA T8 0

1 B B) FR A R A )
Figure 3  Effects of different dilution ratios on sperm motility,
sperm movement time and sperm life span

1 B B (B FR A A )
Figure 4 Effects of different height above liquid nitrogen surface on
sperm motility, sperm movement time and sperm life span
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HAb B, 255, 5.0 cond DX S 68 BRI Aok T
A RAFHORIPERT, 1M 10.0 em AR VE IS

3 ihie

3.1 HRRXEEREEFE DR

HE R TR RSN E SKEEARSB RS S
A AR EE g, TR RSRT LLARS
Pl — Nl H R A, I R B —EE TR,
PR BARE MAEAEITS SRR Y
FEFEMEN, RS TR VRO h B SRS, AL
TBIRE RS o R RN IZ 0 RS TR e
BRI, B A TRaE" LA s R T
Aefmieet . R R TR R T — bR, D
ARAEAS [F) b 1 G 1) A PR O 2 1 3R T i
H M B AN ZE . HHET Hank's. MPRS. Cort-
land 1 RS RS2 B HIBORS 718 VR IR AR B, WF
5% & B Hank's W& 8038 H T 898 B A Z08 1 &
7, D-15 Wi B # H T 5 M1 (Ctenopharyngodon
idella). # (Cyprinus carpio). Wk (Megalo-
brama amblycephala) "8R8 4G F A U ARAF
L e B SR W RO AR D7 Bl (Taki-
fugu bimaculatus) ¥& ¥ V% IRRAT HOH PEUE: MPRS
W VLS FEHEAT AR | EUHE KOTSRS AR
TS URIRAFIN B 5% HI MW . 1% #ALEhi
W\ 3% PG RR NV AR A 1 BRI R . RS
THE ARG AR M . EFRIEFE . BRI SF SR
ARG I RIAR R T, Wi R U REAEHpA T TE 1A Sh
AR, HAZBFEIE KA TR
BT (Na) . 881 (K Al IS 4 ks T
BB R, 45B T (Ca’") RES NG THRE, (K
TG TIAR, S FRE s BAMHIER; WA
S S5 ) 4G BE T LARG SRR U5 O, SERORS TR
i, A A 5 T R A WA — A — 1 3t
WP AR A R 2 R EA T IR A S O
Ve ARSI AR R RS B8 BRRRS 15
ZEFREOR, Hank's WA BRI S 11915 3l
PRAFSH A 735 1A — & FEEE PG, OGS |
(84.67+1.75)% FFAKZ (74.50+4.18)%; TMANA
MPRS B AEE O RS, K15 J1 1 (2.00+
1.41)% FHEZE (90.17£5.01)%, AFAFat R ok 4
FE/NHL T G 000G, 45 AR S e R
RIS YR DR A7 HO R BRIl MPRS W, T 3R15 80%

DL RS S 1, 5 XA T Bl I 4 SR A T
F U B MPR'S YT Sy 8 R A 7 412 (1 B
HAFEIE S JOE 3R . HA R AR RS 20 1S T
6 77 8 KT MPRS W, AT REJE H AR B R B
Ry SE RS F P AGE S A A RS TR, BURRE
MR, (T4 F— AR mAsE, |
AN IE FH T 25 S8 RS TV TR ARAT
3.2 HEHEREXNEEREETE NN

HIEDIE T ATERS T2 URIAAE A 18] o LR R it
DAZERSIEH WA BTG S AT ARG, B SRR dE,
FERT LA Bk 7 7E R R ] 057 vk S T I, BRI
K FIERPK R AT REYE, PRERRE 06 . ERAE T
Fr S R A R B T LR R T2
W RORE S, H e AR A A B AR TR 1
WS . ORISR T AT R B 4k a3
SRR £, BBJE A B TE E SE
RTAE T, SEmisdeors TR ", KR
PN T KA 25 5, W EE (Hucho tai-
men)*HE T URARAE 1 B AP 30% BRI 5
T4 v RS T3 05 IO 5% B A R
FRAG IR YA R A7 EL RS F 209 d J5 305 R Al ik
80%; ANSLEH, B HAIPEME ARG N, BEEE
SRS 7155 1 e T i Ja BRI, 7 o T o v
10 g LIPS0 Jrdmems, AR YA IR v S 18
B 20 gL WG TG S1 . BRI A B R
3.3 PURFIRIF LR EX HERBBFEHN
A

R FRAGRSAA SRR, BCAIR R T RE S X
FETFreA vk s, SRR Frdniusi, ik
S BRIAE, BTG AT AR v s 1 AR VK
X TG, B TR A Y, BES
FHUATIR B, TERS TR [ GRS 1
PR RCRAE, (ABTAFIRE 5 HADG T k2
TEAERY, vk S AT B T A R EEUE. B
AU B BEPIGRIA R, 228 Hwh, 2
B (PG). L _FEHE (MG) Fl I RL 4, xut
PUAFIAEE R P ] [ F S A, RS TR
iR s, BB R R A RS T
vKERI0T, IR oRE T B, A 808/ NE
TR AARAT P XS vk R . Herp Hh 2 4k
HF NG IR URIRAE, FFAEALRET (Lateolabrax
Japonicus). K¥fh (L. crocea) 5K T B PRAF HHHL
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FRBF BT RSCR s — W B ARURT T i 22 TR K
AT IR VRIRAE, L™ ke
ik (Paramisgurnus dabryanus)” . Yt (Acros-
socheilus fasciatus)™ SR T IR P A B BRAH
AIRCR s ] 10% F B S B om v VR DR A7 IS (1
JE 1 (Semilabeo obscures)m]\ F14 1 (Coreius
guichenoti)™ S0 2kE T IN BB m O BOG %65 B
BG4 VORI - v (W) ¢ v (T
B=10 : 75 : 15 FEATERER VS VR ORAT 1] ZRAGH0
(RS 11, Gwo!' R 10% —H ST B i
RS AR A B EEIRERS 7, Y& 7R 30 min BUTHAS
MJEFRATL 75% WK A1, B 10% H BT
IRANNXPR T Ie R R o FEAS S TP AR AT R BE Y
TR b AT R R AR Y RO ) R B
TGRS 796 — W RPYER, (AL RSt
H 5% FZARFR 73 00T SRAG S S8 RIS VRN 1~ 52 5
JE WG T, TEHAS 1R ORI Rl 3 B4 1Y
PUARMER
3.4 RO E RIS FiE R0

TG TR RIS D, KT 5 R
PRy —RELL 1 2 1~1 2 20 FOARFR HLHG B mT DLHR
5 BAFR R BT R D S m s i R L 1]
BRSNS 6 I R BT, DR s L R L 151
RS T4 PR ARG 1 R AP B0 T IR e PR, e
FERRBEXIRS T A R R, ks e 2507 prgy
KIVL D-17 Jy s B wm BER G 8 (Myxocyprinus
asiaficus) KT AR RG] 1 3, DL D-
20 HFHREBFERELLHI 1 : 3 51 6 LW EMEE
S, AR . Lee 20 WRT & B
AR A R TS A TG IR O . AR S h &
PRGBSI I, BB ARG A VR S B T
J1. BB RN e G B, X 5 R EER e
K21 R TR AR R AR AP AR B RS 15 1 s
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