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Studies on the cryopreservation of spermatophore and vas deferens of red-tail

shrimp, Penaeus Penicillatus

Yun-Yuan Ting, Min-Nan Lin
Bao-Shuenn Tzeng and Chien-Dong Li

In this study glycerol, DMSO, and paraffin oil, all were used as cryoprotect-
ants for the cryopreservation of spermatophore and vas deferens in Penaeus penici-
llatus, and P. monodon.

For diluting glyceroi and DMSO to 5% and 10% (v/v), tow types of basic
media were used : Type A, sterilized sea water (35ppt) which contained penicillin
(0.01g/100 ml) and streptomycin (0.1mg/ml) and Type B, a kind of modified
Carcinus saline (Lin, 1989). Stored spermatophore and vas deferens were trans-
formed into spermatic fluid by artificial copulatal fluid which contained 62.5mg/ml
of trypsin (Lin, 1989). The morphology of spermatozoa which was contained in
the spermatix fluid was observed by phase contrast microscopy.

In the preservation tests of -85°C, DMSO gort better results. The suitable
immersing time was 5 minutes for vas deferems, while for spermatophore 10
minutes. At 5% DMSO, using Type A basic media, berter results were obtained.
In the preservation tests of 4.0-6.4°C, spermatophores or vas deferens which were
kept in 5% DMSO for 30 days, and 5% DMSO or glycerol for 60 days resulted in
much higher percentage of morphologically normal spermatozoa. Spermatophores
stored in paraffin oil or 10% glycerol did not provide better results than those
unimmersed spermatophores indicating that the sac of spermatophore, dried by
cooled air were still beneficial in protecting sperm cells to a certain extent.
Spermatophores and vas deferens which were kept in 10% DMSO at 2-4°C for 35
days could still function normally in the artificial insemination, with hatching

rates of 14 to 48%.

. Key words:Dimethyl sulfoxide, Glycerol, Paraffin oil, Spermatophore, Vas
deferens, Cryopreservation, Spermatic fluid, Trypsin, artificial insemination.
Hatchina rate.
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FAERSER » XHEETHBBRENHEFAAMRKELBE (thawing) HIXEEMBMRT
RAERMTERE/EASherman (1964) o HEIFEFARAN S - REBSENSHEMBRREL (
Chao et al. 1975, 1987 Stoss and Holtz 198151983, Stoss and Refstie 1983, Larsen et al 1984,
Bougrier & Rabenomanana 1986) o #E 0°C~ 4°C » AWM FAIEF 1| ~BH » BRENEE (
10°C) PHMEREEFRUNE (RFFEHENE | Billard 1981) o

PRSRMEZ BRAFNOR - BRIRTTE » E7EXKhorseshoe crab ~ WAREKIBE (Ma-
crobrachium rosenbergii) ~ Z¥§i (Homarus) BT o &10%H I BR10~155 8 2 548
BREARTFOHEASIOEI BTREEZMEES (Chow 1982) o Ishida et al. (1986) AIFa s
BREMME (Homarus) 89ME3% » £ 4 - 7°CHRF289H » SN FEBTEEY » HWET
SeMF7FE (acrosome reaction) o

FZHB > RAELRZHHE » DMSO ~ A SERNERRBTINSE R REENBRM
LABRE o XL 5 % R10% HHEKDMSO@ MV BB X RRME » LLA 3 %¥BISH% B RBAE L
BEENOERLEE (RBR) » BORKEORERA 5 %R10% (v/v) EITHER

LR D2 Rr S

RN -~ REE

ERMEFETP » FHSMEGEER (Lin 1989) ZiRMTEE - FEEULE - BHXERVIER » BAR
BERENRED c RETIRLE  AIRRSBABARES D -
Basic madia

A¥ : 35ppt#EE Hg Kk S0 Apenicillin (0.01g/100ml) &Streptomycm (0.1mg/ml) o

B# . CarcinusiE S R#EIER (Lin 1989) o

BR\E (v/v) REFM o %8 (—85°C) BiBuk (30°Ceh) FEAHEFTHIR 5 %HIDMSO ~ Hih
RESHER (WS8RSR - B4 > $5E125/135) » PEERS ~ 10~ 15~ 20 ~ 3053 EBA
—85°CRUBE IR BRAR T o BRAES24/NRF I - SR A 30 CRYTI KB IR YK o sRUKBBRE RIR RS
FE&H62.5mg/mIfy TrypsinZ AT KRBT BLEMK - BUMEZBEMSEBHFEENER (
Lin and Hanyu 1989) o MiEHBIIER B TAILLE - BSEBRAKRBERAE ESR » B2 EAIRBK
5 %DMSOEH o BIR1053% » 76 — 85" CrHIRAS304) » MIRTALEVKES » HOBSIE B THULLES o
4.0~6. SCHNSREBER

BRESARAKFTIES 5 % R10% 8 H mEDMSO » RASMERK o EI0XREPEEA4
ml o WHEMBEAHRRBHEBAL o £4.0~6 £ CHEBERPRRE - BI0X R T E BRI
BRI o MERME30H K608 » 43 BIHE RE3E BRI » WANRTEGE K » #{btk - HEEEETEY
HrE -
2~ A CHBRERE - REETIALREHR :
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Tablel Effects of time of equilibruium on the cryopreservation* of spermatophores and
vas deferens of Penaeus penicillatus. 5 %DMSO solu. (v/v)

Percentage of normai Spermatozoa contained

Time (min) Spermatophores Vas deferens
5 1.55 — 1.01 1.51 —1.36

10 9.69 —1.79 0

15 0.43 — 0.21 0

20 0.3 —0.04 0

30 0 0

* —85°C » basic media:35ppt sea water

—85°CXs R

R i IR IR R+ SBAE  BRA TR BRI LSRR T A A RO
o Chow et al (1985) ST WM (pre-freezing) AU » MTELST » WATRERE
BHZ— o 55 » EEHISLE (sac) RMUE » SCEBRME NS » ¥9 7 am% (Lin 1989) o 5~
3053RUBEM » FTHE R BEZ T BET ST W (equilibrate) » X » —85°CHIZES R » EiE
ﬁkﬁ%ﬁﬁﬁ%ﬁﬂbbi&ﬁﬁﬂﬁlﬁé&ﬁﬁﬁbﬁﬁﬁ¥Wiﬂ]ﬁﬁl o DMSORZ SR L H i R A sl B E (
(Table 1) o WRAE VIR BARSRILL 5 S BRIEE10~3053(E o FERYE A ELL 5 4088 R 105> QB R 15
B205>@ERIRAE - TILA0DEBEE o MEHRMTNRAR BB IS GsactE L » TIEDMSORE
E RS T BB AR o 2 » —EFBITMHE » HRIRE LS » BISRECAR - fEEE
Bk (freeze-thaw) MG & MM TRONIMIERB A MIRY - Shawada and Chang (Sher-
man 1964) FZERDMSORMAS ~ BrkHBRTZ FHEAR LT MR EHSE » XRBRERT —
o
ARB# ¥basic mediafyz=5R

Basic mediafiCarcinusifiSiiF# (B#) 95 %DMSOF 2100 MAHE » KW FRERE
BEWH - MARERRFF.8BIEX T » BILA¥E KB Basic mediafd{f - Chow ct al (1985) HI%
AREENRESHATE LS ERNZEBZ » £ Ak Bbasic mediaBUREET o #EREER
BRKEDMSOMFEHM » ERRKEEELKS » BChows BISEEIR—5 o 7REN 5 % DMSOZE10
ST > LIABFSbasic mediaFR{EZBETUR » K ZBBHIRE o
4.0~6. £°CHIM TR BUR

IR HNGHE > B AHHNRBE REXNER R ESEHEELE o BR10%HH ~ 5 %K&10
DMSO#y#3% 2B - BTN ZRERERYESTP (Lin 1989) M GEEMA +%EE o &
BRONKE - MXGECHERL  KEINRMTSHLBE o WE60ARS » MBwWARRE
KREGERBTIRE/ » BEE - BB o RWERTHAEIMN o B BRIEABSRATRBIEAERE » HRHE
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penicillatus. Data indicate Mean +. SE (range)

K2 MEREGHEAL 0C~4. 6" CIBRAER

Table2 Results of 4.0°C~4.6°C preservation of spermatophore and vas deferens of Penaeus

of morphological normal spermatozoa (

x10%) .
Spermatophore Vas deferens
* 30 days 60 days 30 days 60 days
5%G 32,75+ 6.78 42 .66 = 9.31 95.50 + 18.62 42.00 + 16.94
(48-17) (88-25) (136-46) (100-0)
10 %G 37.50+ 7.12 29.75 & 2.01 101.25 + 12.31 22.50 + 9.81
(51-20). (34-25) (128-77) (40-5)
5%D 39.75 + 2.35 46,5 = 8.70 63.87 + 13.35 38.67 + 15.43
(44-33) (64-27) (80-15.5) (84-9)
10 %D 53.75 + 17.37 22.75 + 9.35 133 + 8.54 62.00 + 12.48
(104-30) (50-8) (152-112) (92-36)
PO 40.75 + 6.62 ©29.67 £10.20 147.75 + 36.60 11.33 £ 6.49
(60-32) (46-2.7) (224-59) (27-0)
Control 0.50+ 0.5 0 49,75 + 19.15 21.50 *+17.03
(20-0) (92-0) (72-0)
G:Glycerol D:Dimethylsulfoxid ~ PO:paraffin oil

Basic media:35ppt sea water.
Control:Contained no equilibrium, media.

HORB®RE (HEd) > HRTSLMms - tERIZRTIERR - A Wsperm massfild o

B {bayRg » MR EBHAMENSWIERE S RILABEAMHBE (Table 2) 30
ARRBEBRER 5 %BDMS0 o KRB » 5 %DMSO » 10% HH + 5 % Hh o 60 FEHILL S
%DMSORHHMBMEBELAEKBMT AR o MRFE T » 301 ARSI £ 5 — B » H1460
B (F1911.33X10° » R10%HM (22.5x10°%) diRLEEEEEAEIBH (21.5X10° £3
B BEEZBBAIBRMAT2XI0° BI0OMRRHSRI2X10°278.3% ° 1 AR EEEF—H
& SRR TREFREER EHMRHRFITIE » sesarmid crab Sesarma intermediafy s »
R ERE » FHE N TR 3 % (Kyomo 1986) > mud crab Rhithropanopeus harrisiisd &
% ZEATEREZEDN 4 7 » SRATHBE-ZHER (Morgan et al 1983) s tanner crab Chionoecetes bair-
di» HOT%MRAERRE | FHRRTBETE 2 ERTESZHIP (Paul 1984) o RIS - #8
FthelycumB-T-H T HEINTE B - AIE K TA97EAIREME > W (acellular secretions) 47K
fEf (Kooda-cisco & Talbot 1982) o $HUSNIHUGKT BTV 1tRs2 iy » TR (
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F3 REDMST » A2 2 ~ 4 “CLRE KBRS o AR
Table3 Results of transplantations of spermatophores (SP) and vas deferens (VS)
pre-treated with 109 Dimethylsulfoxid, then stord at 2-4°C.

Eggs obtained (x103%)= Hatching rate (%)

Penaeys monodon »»

650 ' 0 (SP)
600 33.33(SP)
500 24.62 (SP)
Penaeys penicillatuys s«
3.3 48.48 (SP)
91 ’ 0 (SP)
17 0 (Sp)
8.3 19.27 (VS)
35 14.28 (VS)

* Oviposit at the same night of transplantation.
* % Unilateral-eyestalk-ablated “Ponka”***gravid females were used for transplantaion.

* * * Ready to spawn

Malck and Bawab 1974, Hong 1977, Lin 1989) Bt M08 & f ik « B ~ R -
BB T REE RSN IT » ME RO R R SR R R R i ($£1989) BETSHRHE » dsdy
FRIZER: » MSMitisperm massHUTE THE B BEREREAIREE o 40 » MEPA BB — it
HETRS 1 RS - (260 BB B30 £ » BRI BOTHE TS T 0L o
109%DMSOBK ~ {518 48 K% R RS 2~ B R
2~ 4°CH¥ik 5 AR A BB AL R #12 thelycum©h o RN » B8 3 Ry 2 &
» BEER33% 525% » KLRERE 3 RBRIN 1 7K » F1E348% o FERINE /T - KLRIEBHI 2 BRI
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i =

FEBRELH - DMSO » GBI RRMERNE (4.0~6.4°C) KHE (—85°C)
CRIFEITHER BRI » HRDMSOLS 5 % &10% (v/v) » Hbasic mediaztA ~ B—#
» ABER35ppt BB #E K F A A penicillin (0.01g/100ml) K streptomycin (0.1mg/ml) > B3
CarcinusfU 7S HAETEH (Lin and Hanyu 1989) o #83RERkE BRI RS » LA62 .5mg/ml
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