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FA AN TR D, ) DMSO fE B MR FE LR R . 88 Kk Thra £
LR KB TR R BEREE R T M2 2R DMSO 3§ Fi
TR, T4 36 DMSO XK -8 17 10 0 R BTGRP HLEB 1R AR,

YoKEINE FAEBRERTEHN, H L5 FEMEKS LR BB EERT
W T S F RO B 30, R A 1983 AT LR R M KO O R R AR BT I S
B ILF R £ Fxf NaCl 3 6 780 i % 8377 7 S0, WE 9 4 NaCl 3Kk B 4+ 511355 0.8—
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1 #eF7TE

TET 1987—1990 4EFE K IDK =R ARG K A TEHMERTT. Pk ki
( Cyprinus carpio Linnaeus) . H 3k # ( Megalobrama amblycephala Yih) . B £
(Ctenopharyngodon idella Cuvier et valenciennes) 5 5. M FAZANTHEBEERLE
SHSRBUE, RGBSR, A FIEERE 0% EE. A D-15 BgREm 14%
¥y DMSO {REFEE KT, HE R SEFERM P 3—4C T4E 1—10h PAg4b B, RGHFTER
W HRRFE. A& 4—24%DMSO ¥R RFAFR LK T RN#ETBKRRRE. £
Fid (22—23C) M OCHEMHTHER 8%DMSO HRmBEBIRFFHIEANE T, /£ 3.5.6h F
AL 3. ¥ & R R P4 a E] . AR [Rl DMSO B K [FHE BE DL R ¥ TR AR PR A R b 28
JG BUBETE B BB T 2 AR AR MW B NaCl B3OSR T MER T HEER. LRF
YEWIE]. % B NaCl ¥ # 2000mmol / L i+5",
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Fig.1 Effect of DMSO equilibration time on the osmotic pressure and survival rate of the common carp sperm
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before freezing and after thawing
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4.5%NaCl BB EEMY%. ThUER FREREAHERS. 4h UEiE FERER. A
35%PLF NaCl FHBER F. B FIERAA 8% L. BHrFaRkKix 143 A
0.5% NaCl 5 ¥ #0E 7738 i 18] 2 FH /K 30& 89 3 4%, i 1.0% NaCl 300E 2 ok BuE Ry 1.4
£E.

212 RBEBHEE A%EEEFHEARES 1025mOsm / L, 5 3.0%NaCl #1%, i
TRATFEAR S13mOsm / L, B E AT RIS FR BEZRK. 1 4h UADE FIERE
B, (B 1B). MEEHFHGRKY 22s. A 1.0%NaCl 75 803% 7715 5 8] 2 B K 808
5 3 4%, F 0.5%NaCl 305 2 KI5 1.5 5. USSR 5 0000 B Tt
() 2 AH WA Y.

2.2 DMSO REXMGFHMBRFRHAL G FEEERBENTID

221 AFBH BEBERPWALRFEEE DMSO 5, ALl B EREREBAEAR
. AE2A Fe[LED, B E 4.0%DMSO (A Fia. B FEEERE R LT
689mOsm / L, fi 2.0%NaCl I A REEIE R T. BiE DMSO MBI, ¥ F B B EH
REEE. 24 DMSO ¥k ik 2%, F B EEREHES 1538mOsm / L, f 4.5%1
NaCl EARREHERE T B THBRERS 45%NaCl B EEH%E. RBEEELAR
ZM B EE 307mOsm / L # S 4.
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Fig.2 Effect of DMSO concentration on the osmotic pressure and survival rate of the blunt—snout bream

sperm before freezing and after thawing
B 1—6 51K~ 1,2,3,3.5,4,4.5% 8 NaCl 3R A % %R B Y% E
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fERIa > B 2.0%NaCl B A RERGE R 7> R 24 DMSO WL 10% DL 8 GRIRFFRIHE
FA B 2.0%NaCl BiEiZ5). ¥FEEERS AT 1367TmOsm / L 5 4.0%NaCl
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ZRRA, RIRATH 10—14%DMSO RIFH T 7t 3—4C T4 4h, Y FREE L7
) 1025—1367mOsm / L Bt AT AARTE. #MERJGH 20% LT NaCl 5 S5 7, 4%
ERCACE 2RI

RGHIFIMA G R B &S DMSO IWEAE K 2 LM, MXTRYHN: %
VRHT. Y =0.148X+1.245, = 0.898 A5, Y = 0.136X+0.641, r=0.968, (1 3).
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Fig.3 Relationships between DMSO concentration and osmotic pressure of the blunt—snout bream sperm
%A Before freezing; o ##% J5 After thawing
23 TEBET DMSO HE&#ETEEEREEIRE
ERT, ZaK T4 8%DMSO 4 # 3h J5,. (VA SR THBEAEEEL
854mOsm / L, 8 2.5%NaCl #ig5. H 1.0%NaCl &t ¥ FIsREEN 75%. 4
H 6h J5, TLIE NaCl BUKBIE B FER AT (R D.
%1 TREEET 8%DMSO (£ AR A E LM T8 EREENL®
Tab.l Effect of 8% DMSO treatment time on the survival and osmotic pressure of grass carp sperm at differ-

ent temperatures

AR T . R . W% T NaCl IR BE(%)
(c) ALEEES ) | 3.5 30 25 20 13 10 0 NaCl concentration for sperm activation
Treatment (hy
temper- Treatment Mg FB & EmOsm / L)
ature time 1196 1025 854 683 512 341 Corresponding
osmotic pressure
0 0 0 0 30 40 85 90
el O O A
¢ HTREE(%)
6 0 0 0 0 0 0 Survival rate
0 0 3 8S 90 90 95 90
A 3 O 0 65 9% 9% 95 90 * O—k(Water)
5 0 0 45 85 90 95 90
6 0 0 40 85 90 95 90

T OCKMAT TR EERFA AL 1025mOsm / L, #H24F 3%NaCl Bl B &
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FE. A 2.5%NaCl $EH T, K 715 #1315 85%. 4 6h B 54 40%X8 7 B8E, Al
2.0% AT B9 NaCl BUK B K576 R1E 85% LA k.

3 itig

3.1 DMSO I ERIPHIIE

DMSO 3k /K f K6 TR TR e 2 1 T DMSO BEB B 7 2 miR 5
FBEE, X M8 &I 706 T A8 DMSO B Ete % 4. Fi DMSO 485 85
FEARRF 5 X 5K F AR/ (5.05um) I DMSO B RA X", MFBBEER
DMSO -t} fa) 1 DMSO ¥ [ 5 A T $2 25, 20% ¥ [ DMSO 4 F 198 % % H Bk
F 8T 1060mOsm / L, pk & FHEEI-10C , FH1R 5 B & /K MM vk S 6 TE 4 KT
AR i (0——60C ) fa il K™, T T2 R R AE 3018 RIFRUR.
32 BFEEENTUESREENXR

¥ R AT BE % F] DMSO &b 3 6t 7] A1 DMSO W Mk 5, B F R EE B
307mOsm / L FF+] 1538mOsm / L, (B FRETHE T 185 55 8 i AP I8 R IR B &
B AR RS A B K AR R BT 2 it . RATIAN: QR FX URATHTH DMSO
BAEWRE R 10—14%, 76745 3—4h if, BB KA BB BIFRARR. Mg BEGE
i, BT — 3 T A S X R E R, BB ERE R, Y8R E R NaCl B
TR, X XTI TR AL T B BT AR IE . DX AT & YR DMSO 3 T
Ve R — S L, X5 Kurokura £ ABIRE R —B. OGN FR EE LB RS
15, ERVRAET BT, B TS TRUKER B RIR G B5 a7 R HIE.
33 XTFREEETFEIFELSFRNIENDE

BATAR TERE FIKTT R b, B TR U8 FoE— S RA B 5 E A B B, B
YR, BRI BODE TRERLTRS, ERBRRE TH FHBEE, 5
DA 5 5 O TR B4 B B 1R 1R 3B 3, T ). B E R FIBEE
HORRTE. AENBBENEAREETE 345 4. AR THBEEERN, REAKE
BROERE T BN RIS 21 B TSNS B E 23 A, K ¥4 F 32 210 7k Bk 5E
T HAENE R AL, AR R AR . A0 1.0—2.0% NaCl l30%E, ¥ 715 R &R, 17995
it ] 4, FEREBOR AT -

¥ T ¥ AT NaCl i /e o 1] B0 FE 4 78 78 K 10 —Fh B, RIS BART 4500, T L
REM. B TS EBEB/N, R TR B ENE, RENEMRNESE, Wik
BAS T BRI BEIE. 1R NaCl R[5 BE RS T 5138005 16 P BEAR t st il ks
FHBEE. f1T DMSO 3R N2 40 FH B BER R, B &R E R BA K
B, 4B R E8 VR AT B R 1% i NaCl YW FE 9 8078 I G8s F80%, UK B B 1E. B
TENE T8 5 AL B AR RE TR PRI B & 5 W BTR AR TR B 514 IR R E R T8
BB RIE %,
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EFFECT OF DIMETHYLSULFOXIDE ON OSMOTIC PRESSURE
AND SURVIVAL RATE OF THE SPERM OF SEVERAL FRESHWATER
FISH SPECIES

Zhang Longzhen, Liu Xianting, Chen Songlin, Lu Dachun and Guo Feng

(Yangtze River Fisheries Reserach Institute, Chinese Academy of Fishery Sciences Shashi 434000)
Abstract

The mechanism of cryoprotection of fish sperm by dimethylsulfoxide (DMSO) lie is its
fast penetration into the sperm and increase of the osmotic pressure of the sperm. Results of
this study showed that the osmotic pressure of the sperm increased in direct proportion to the
treatment time and concentration of DMSO. Before cryopreservation, when the sperm was
treated with 14% DMSO for 5-7 h, its osmotic pressure rose to a peak level of 1538
mOsm / L, which was five times higher the level under natural conditions. After thawing, the
osmotic pressure of the sperm was still maintained at 1025 mOsm / L, or three times the level
under natural conditions. When the DMSO concentration increased to 22% prior to
cryopreservation, sperm osmotic pressure rose to 1538 mOsm / L immediately, and was
maintained at 1367 mOsm / L after thawing.

After thawing, the sperm osmotic pressure was 171-513 mOsm / L lower than before
thawing. The survival rate after thawing was highest when the osmotic pressure of the sperm
prior to cryopreservation was 1025—-1367 mOsm / L. As the sperm osmotic pressure after
thawing was 3—4.5 times higher than that under natural conditions, it was necessary to acti-
vate the sperm with 1.0—2.0% NaCl to achieve higher survival rate.

The relationship between sperm osmotic pressure (Y)and DMSO concentration (X)
was: Y =0.148X+1.245, r=0.898 (Osmotic pressure before thawing)and Y =0.136X+0.641,
r=0.968 (Osmoptic pressure after thawing)

Key words Dimethylsulfoxide (DMSO) , Freshwater fish sperm, Osmotic pressure, Sur-

vival rate



