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Studies on Oocyte Maturation in the Medaka, Oryzias latipes.
—Improvement of Culture Medium for Oocytes in Vitro

Takashi Iwamatsu

Oocytes of the orange-red type female of the medaka, Oryzias latipes were isolated
2~3 hours before the germinal vesicle breakdown. They were cultured in vitro in various
media and germinal vesicle breakdown, ovulation, and development upon insemination
were observed. The medium suitable for oocytes to acquire the developmental capacity
was selected from various media. There appeared to be little effect of glucose (0.5~
2mg/ml) or sodium pyruvate (0.1~2mg/ml) in the external medium on the oocyte ma-
turation. Oocytes could mature in the presence of bovine serum albumin in Yamamoto’s
salt solution, although they failed to mature in Yamamoto’s salt soultion without bovine
serum albumin. Bovine serum albumin was dispensable for the medium which was
finally selected for oocyte culture. Composition of salts in the most suitable medium
was as follows: NaCl 6.5mg/ml, KCI 0.4mg/ml, CaCl, « 2H,0 0.15mg/ml, and adjusted
by N/10 NaHCO; to pH 7.3.

(Biological Laboratory, Aichi University of Education, Kariya-shi, Aichi-ken, 448, Japan)
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Bk T, HA TR RS ¥ 5L E
bz T h Tuw b (JIIF « Ak, 1950; Dettlaff,
1960), [EEFRENTE B X 5 7s IIRHIIEORFGE
BERRT 21011, TORBEELEN OGNS
TEMRERIND, ShiTiy, HEEIRBIIEAED
BE, THICHE LR OB R eI higd il
LW, RKATH B 2 £ HrickwT, ATHNCEH
X HOICH LIUAKREEAY (Yamamoto, 1939)
BAEVCHRTER, L, Z ONEEHBEINEAI
DEEFEIZITE X7V B Ly (Iwamatsu, 1967), LT
S hETIC, IiREANNa.3EE (Hirose and Donaldson,
1972) % OREBRE OB BICK T AR E 2 R+ #]E
A X T B (Hirose, 19715 1UPY « 1A, 1972) 25,
F RS RIL I E V5T E N,

SENE, ZOBEBRBOWMBERAKR KO0 DEMEH
PO 57D T, ThbDOEREHRET 5.

MHELVAZ

BN BMETEORBEN DAF Lice 4 42
Oryzias latipes (fhf 32~38mm) 2#2oh T, 7TH

2B 10 JETodyr At » TERETL -7,
ohe (HE30PE, HEISPU) % 1 Dok (60x35x
30cm, KEF 450 icAh, HRO Xk X O RE
(24°~34°C) o&MDOT (BH) T Wi (Z 58A:
2U08=1:1) #52H\E L1

Z DE&MHET T, IR SIS (Germinal
Vesicle Breakdown, GVBD)  9:00PM~11: 00
PM iz, #7-8EIM1 2:00 AM~4:00 AM (Z 54
THE., A B ARPIN LR ZTREING A
THREZL 5T, 94.6% 0GR, 93.5% OIPEIE,
B L 80.1% DEEIHRELR LI

ZEBHIZL 30 KF oD ERIIDI-dIizos 5T,
7:00PM~8 : 00PM (2§ Ii% 1T 5 L3 <L DIRE
ANADRE AR Lis, 7 — 2 OFBHP 1ol
1 [EDIIE A 15 7- JiRAME % &b (GVBD
W 2 B hs 5 3 BRI LIA) I A ERKIZ BN H—
s Xt L, CheoJiffilao 5 b,
GVBD #/RL7-%b O& O LEEE * fid, o0k
DI 3 L OMEERE I X A RAERKICOW TN, HifE
AR A o L b DIXEBRE OB <1
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DRrEMlaE & o ik, ETIREBAE v s 0
- THEORE S5 L, M b=7 < ETHIKEL
T, ZDO 4 I THERLKBRIIPBE S 2 Bie B~ K

PR A X7 X S LTI D E 0 2 BERU -,

RO T2 BB <Y, HRlEEH M Hiak Tl
BT EIMERBICTELICBRTHDT, Thix
+ I TIVEXOED ¥ S X 5 i L, \WAKERE
#% (Yamamoto, 1939; NaCl 7.5 mg/m/, KCl 0.2
mg/ml, CaCl, 0.2mg/ml, pH 23 7.3 275 X 5=
N/10 NaHCO; i) 1z Anfz, RO EH
BB, ZERRBROBRSMEHbAC, B M
BWORED AL DE DT 5D, ThbDFN
TOEEX V2L 10 BURNOBREX TTi -7, &
DX LT BEHEERPCE D L%, TR
EEEBET T IIRAC G R o ek 5, —7
DE vy b TIEEXZIAEE L, il T
ERCLicH 5 ASHOETH Y FTOER 7, filT
bbb RECITHCET 2 IIRMIELET 2 LD H T A
$t O THERPICYI H Lic, h bolifdiais
HHLT, BEERTHE L, EERIAE 4cm o
~MYMT, FhizE Sml oKy Al 15~30 {8
DUIFHlaA B Lic, AEBUCAG T X TOBRRK
IERERC, N/10 NaHCO, ©pH % 7.3 idi# L
b oTHAH, HE (26£0.5°C) i, pH 0%
Lzt A ERbIsh o T,

BEORR b & LG, BB AN ImILA
KEBEARZEECLT Zhic~Y7x X 1007
WlankEFER (Whitten and Bigers, 1968) =& ¥ h
TWABDHEMETA 7T v, 7V, Ere vk
F b Y) v ARAFCERENCINL, Zh HORF
TOYFRAIE DRI A o, RIS, F DR
LEMmE7 L7 3 v (BSA, 0~8 mg/ml, Fraction V,
Armor #), 7 Fo (0~2mg/ml) XLV
fitr b v v a (0~0.2mg/ml) DEER 2 TUAR
SRS INZ T DERF CIBAaY & L2 HE
BEH Tz,

ZOFER, MAbRIHED S BT - & LHINC
HROD B HTED, X LI DM O RIEH O
FE#x 18 42 2 YRR DB A <72, NaCl (x
0~8 mg/m/, KCI ¥ 0~0.5 mg/ml, CaCl, « 2H,O 1
0~0.5mg/m! i ko8 MgSO; « TH,O (x 0.05 mg/m!/
DEFEDOEEIZ DOV THA L,

REERAHR 10~12 BRI LT, IR OIRAE 2 ]
BEFAEIESET CHEL, ILIZERE L TRERE

N R O 1o OB 3 I B o pE
(GVBD), BEON, fiiGits X O° Rk O RETH 72,
GVBD R £IAllmzxt+2 GV ORE A HHE L
b ookts LTHRY, BRI LTl L E%
SELIZRWISIRIED L DDZAE T DGO R E Lo,
TG A WD L &, BIRLTLinuw b DIXED X »
HLOHEDI LB Yy FEOH ST, K
BOFFEIN BT BFRERYT LD &,
ZZ B LI BEEE2EA, $5—FDE vy b
THYBOFM L ExXERb o, BEIL T b
DL, TOEEFFOEHOHLLBEREXANRTS
HINAREHERICE Lic, ZENI ELPL LSS,
vty P TREXRS DI TR SE, BF
BEAY FWFSGCBE L, Sk X OUREIERIZ o
TRHEELLDOLTRTEDTRE L., Tiebb,
fHBIZ oW T ATE LR TE (e 2, JEic>
WTLEIRDOAX IR L hCINEEE L EORE e
b DEEGH TR L, ERCAGRBRIMEE —E
FLOEBEL TRl » Th W icillid BB D TH » 1o,

Pk, KEBRCHAWCTNToORABIIESENEY
HLtcdbDTH 5.

BHERRLEIUER

1. JNEMIOKE,. BCHMCHT2ENETIL
T3ir, TEYBGEIUVELECET M) T LORE

a) Whitten-Biggers KiKi= & s h 3BETOEE
(Table 1):

AR EERS T, BINE LA ExbRion
Stel, FHRCZBRIEEZRTLOb L, Bt
HRTLONH 30% AbhiciT TH-T, Thb
IR L L T ) EE T E R B & 7eh o 1.
BSA (4 mg/ml) % & oI K MER b cIrEA
13 289 pEEERER ko L, SIS @ERD B
SRR ORGB TRIBIRDHREAIEE 57cb D) %
GHBH LS MBMHE LI, TOH% £933% A R8E
EIA LI, chck N T, 7o (1 mg/ml) %
e vt by v s (0.11 mg/ml) oz Bk
JUMHE) T AREBEI AL R I otc (2
~6%), BSA, 7 FUBRIOEALEVEEF Y T A
Y+ RTE U WAREEGFRS T, IR0
549 HEIIE RS L, $944% AT RTEBCHEL
to. FOf) 38% (X FEEABMG L. FEERBG L
LODKE (68%) (XIEFEMOMLE R LT,

LAEofFERY, IWARKERBKRC BSA 2z s
L IIRAR ORI IR TH B LR LT B,
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Table 1. Maturation in vitro of oocytes in various media and development
of the eggs after insemination.
Y: Yamamoto’s isotonic salt solution, YA: Y containing 4 mg/m/
bovine serum albumin, YG: Y containing 1 mg/m/ glucose, YP:
Y containing 0.11 mg/m/ Na-pyruvate, YAGP: Y containing 4 mg/
m/ bovine serum albumin, 1 mg/m/ glucose, 0.11 mg/m/ Na-pyruvate.
Numbers in parentheses indicate eggs which are normal at each
stage, GVBD: germinal vesicle breakdown.
No. of oocytes No. of eggs
Medium at the with
collected  cytolysed ovulated activated cleaved " ia stage emlgx;))é(;nic
Y 89 20 5 (4 no GVBD) 27 (0) — — —
YA 89 2 28 (3no GVBD) 45 (3) 29 (22) 19 (15) 19 (17)
YG 90 17 9 4no GVBD) 38 (3) 0 — —
YP 87 12 4 2 no GVBD) 44 (3) 0 — —
YAGP 90 3 50 (1 no GVBD)  40(40) 34 (31) 27 (25) 23 (23)
Table 2. Effect of bovine serum added to Yamamoto’s solution. Numbers
in parentheses indicate normally developed eggs.
Concentration No. of oocytes No. of eggs
of bovine serum at the with
albumin (mg/ml) collecte% used* cLuIated activated cleaved - ia stage emg%c})’n'li
0 89 24 0 14 (0) 0 — —
2 89 31 15 23 (23) 17 (16) 17 (17) 17 (16)
4 88 34 26 23 (23) 21 (21) 20 (20) 20 (20)
6 89 32 26 24 (24) 22 (21) 21 (21) 19 (18)
8 88 31 20 23 (23) 20 (20) 21 (20) 20 (20)

* Only oocytes in which germinal vesicles have broken down 2 to 3 hours after start (6:30 ~8:00 pm)

of incubation were used.

3, Hirose (1971) iz X » TH&E IRz, 20% 4:1f
BEra I UARERBK T & » IR (IR 8~
11 BT OPEINFRA TR TH B EHRFBER L L <M
Twb, 2D iy, BL»mbr»=AT% Ringer [{
= BSA & 5\ A i (10~20%) % hnx DRAEAIIG
wIEETDH L, R TH B L 5 HE (Masui,
1967) midbh, Thbe—FKT 5.

b) BSA DEEOEH (Table 2):

FrpARG (70 00 PM) %, 10 : 00PM~11: 00 PM
¥ T2 GVBD %z L7-IPEHIa DL, BSA off
Y > TEEIN I T, BSA #&F /R T
3, IR EEIIA TR R Y, TR E S DR TR
HEPPpY GVBD & %= LTh b 6 Bk sz U
7-. HEIIERIL 4~6mg/ml © BSA # &L TL D
B eV EERME bR (Table 2),

CDREEL, YA E X IIIBMRCHC R TV
%4 ® (Whitten and Biggers, 1968) (33— T 5.

PEZR L7s B A% 8T, Bz X s HEY
A5 E, BSA & B TLEIIR L RS e
S>12b DL HENARRTH et T XTHEFET
BATEIE L B2 ol ZORGHEDIH, 8
HIRBCTERBLEL N IEE Ssicbop 11 E () 46%),
HFRB T E 572 D23 @ (9 12%) TH -1z,
—%, BSA #EUHRD TEELLLOI, iz
BEOB Lig o fc b D THERNIC X » TEHRBEL
ROFHLEN A bR, BT EERR LN, &
Sead 5 K DR Lich, 6% b REE LixTh
PEF+Fihote, ZEMEERLEL DL, FE
A EEF e RE 2B LUIRFEZRERL, UEOME«
DEET BSA LR THEELTATYH, FEBX
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Table 3.

Effect of glucose added to Yamamoto’s isotonic salt solution
containing 5 mg/ml/ bovine serum albumin.

Numbers in paren-

theses indicate normally developed eggs.

Concentration

No. of eggs No. of eggs
of glucose at the with
(mg/ml) collected usedi“w Vovulated activated fleaved morula stage emgg)é()),mc
0 101 45 29 28 (28) 23 (23) 23 (21) 22 (21)
0.5 102 45 20 29 (29) 24 (22) 22 (21) 19 (18)
1 102 46 34 27 (27) 25 (22) 20 (20) 18 (17)
2 102 37 32 20 (20) 19 (19) 18 (18) 16 (16)
* See Table 2.
Table 4. Effect of Na-pyruvate added to Yamamoto’s isotonic salt solution
containing 5 mg/ml/ BSA and 2mg/m/ glucose. Numbers in paren-
theses indicate normally developed eggs.
Concentration No. of oocytes No. of eggs
of Na-pyruvate at the with
(mg/mi) collected used* ovulated activated cleaved morula stage emll));gc})lmc
0 87 37 21 24 (23) 23 (21 19 (19) 18 (16)
0.1 88 34 15 18 (18) 13 (13) 13 (13) 12 (12)
0.5 87 32 21 14 (14) 7 (6) 9 (8 7 (6)
1 88 29 17 18 (18) 17 (12) 14 (13) 13 (13)
2 88 26 21 11 (11) 11 (8) 10 (9) 92(9

* See Table 2.

DIFFHAIFADFEROMITITEEENRD bhith -
7z,

C) FTIFYEEBIVDEALEY VEEF MY T ADEED
224 (Tables 3, 4):

GVBD (317 Fu RS (2mg/ml) &, <5
HXh B EENL B, BEINCE L VSR %R
Lz L, BOEECIERIONET T 5
B3 Hifz (Table 3),

EAEVERF Y v AnS el Bz E, —fk
1= GVBD 3l S h 5 @A 2D Btz (Table 4),
BRI ORERL L EVEF ) v ADREL
DHBIEIIED bhich »Tchl, EAEVEEF FY Y
LAGIPRAINE O TE RS X O A ROBEBR T LIV HE
b xfeh ot BT, EBEAEG (0.5~2mg/ml)
& ONEIR I DREIE S AR e b O BE I hic,

IR LR B, AOIMEMIGICY, TWALEIN
gz =3 ¥ —BE LT Folilhene vEg
F b Uy aESHED DERE T A BB B LU

Fo T, RICHIRY LA IR RO ELE

vEEF b Y Y AKERGT, BSA (Smg/ml) 7Ky
¥ (2mg/ml) %z T, EEEHEORFCTHE
e,

II. IPEAREDRBKICT$ S NaCl, KCl, CaCl,
LU MeCl, OFE

a) NaCl ojapEDE % (Table 5):

NaCl o 3 mg/ml D84, 86 @D 5% 79 @
OIRFE 91.9%) rHllafEx s Lic, TOR
Ep Tmg/ml X hELieb s, GVBD OFEHIE
T B AR L, BRUBE: NaCl 23 6~7 mg/m/
DEEDEE, LhEs ot LnbRERYELT
BDOIZH ZDBENBELTNAEZ Edvbh T,

EBEE ST, Bk IOERBRORECEWF
EHIFEIZTD by, ThRBICA 4 viRE DL
bz X 2R ORMEED B b,  DEIZERT Tik Nat
A& vOERIZOWTEHR U b,

b) KCl ogofE: (Table 6):

E#Ec KCL 2R LTWwTh, GVBD (1IE
FikE oA, BRI Th e FELCEL LS
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Table 5. Effect of NaCl added to the solution containing 0.19 mg/mi KClI,
0.27 mg/ml CaCl, « 2H,0, 5mg/ml/ BSA and 2 mg/ml glucose.
Numbers in parentheses indicate normally developed eggs.

Concentration of No. of oocytes No. of eggs
with
NaCl (mg/ml)  collected used* ovulated  activated cleaved moratlllatlhsetage emtt))royd%,nic
3 86 3 0 0 — — —
4 86 31 17 23 (22) 9 (1) 3(0) 0
5 85 35 23 26 (25) 21 (16) 18 (7) 7 (4
6 86 32 25 26 (26) 19 (18) 20 (17) 17 (17)
7 86 27 19 24 (24) 3 (20) 23 (23) 20 (20)
8 86 23 14 15 (15) 14 (11) 13 (13) 13 (13)
* See Table 2.
Table 6. Effect of KCl added to the solution containing 6.5 mg/m/ NaCl,
0.27 mg/ml CaCl, » 2H;0, 5mg/m/ BSA and 2 mg/ml glucose.
Numbers in parentheses indicate normally developed eggs.
Concentration of No. of oocytes No. of eggs
at the with
KCI (mg/ml)  collected used* ovulated  activated cleaved 1 ofila stage emlt;(r)zilgnic
0 111 40 9 30 (30 23 (12) 16 (13) 5(4
0.1 110 37 31 21 (21) 16 (16) 15 (13) 12 (9)
0.2 110 43 32 28 (28) 25 (25) 18 (1) 18 (16)
0.3 111 30 25 21 (21) 19 (19) 17 (17) 21 (16)
0.4 109 40 39 25 (25) 24 (23) 22 (22) 19 (15
0.5 110 37 33 22 (22) 19 (19) 16 (16) 17 (14)

* See Table 2.

#123%) = &prbh otz KCl #&iEREROh T
3, 0.4mg/ml DWETLY L BEIEER (K 98%)
Ll &L, BREC K+ 44 v 2874 T
L, BERCX > TERCHABh, L, KT 134
v ORE LI TR IR DIREROR
HEREFIHEE IR ORHOBFE IR TS LB L
7.

KCIR BRI THINRELE LAETT 52 &x
L, Kt A vizgilicB5 L Tuw s EE 2 bh s,

c) CaCl, DEEDOEE (Table 7):

BEWE I CaCly \RIx$ 5 &, GVBD pikXig
WIRRHIIEN S e 2 AW BMCES BR, 0.1
mg/ml LI OBE CRAIEAE * 5234 Dp%h
Ste. BEPRL CaCly p3RER LT\ 5 B T,
FEALFEBCKE WL, HYBONEBEELIZEA
FBIL LT ieh o7z, 0.2mg/ml CaCl - 2H,0 73

FhTuwiu, GVBD, Bk X OfHEHRORED
HFEBICREDLZ Ebh o, Table 7 zzabh
5 X0, BENE D ERBUTEBRNTIZ R
bl

CaCl, RERDIEFEKH Tt GVBD Kyt =
Enb, GVBD i 2~3 il o IR 35\~ T
Cat+ A4 v GVBD 1o 54D EnH 5 5 L,
Merriam (1971) i X hud, » =1 OIRFHIE T,
GVBD iy 3 Bl & b B b Diiisbigiz Cat+ o
vl k, GVBD pikZxicw, Z0HBE, 7=
T2 AT R VL S THBAXHEIL TEh, KNG
Ik —ENITic Bl 5 GVBD FiltRF & Cat+ 4
AV EDEGEIRULR TS, 2Dz &b, 44
7 OREIAINE T b MERICEENE O FEE R E X bhus,
Cat+—RERDOEFRK T GVBD sz Lich DT,
BEIRIE A b Tin IR RIEEBERF COERBIC L » T
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Table 7. Effect of CaCl, added to the solution containing 6.5 mg/m/ NaCl,
0.4mg/m/ KCI, 5mg/m/ BSA and 2mg/m/ glucose. Numbers in
parentheses indicate normally developed eggs.

Concentration No. of oocytes No. of eggs
o
. with
Ca(([:rlfg/nzlgzo collected used* ovulated activated  cleaved mo?&lztihsetage embryonic
body
0 71 24 18 (17 cytolized) 5 ( 5) 3(0) 1(1) 0
0.1 7 31 31 (30 cytolized) 17 (17) 16 (14) 14 (14) 11 (11)
0.2 72 33 25 26 (26) 26 (26) 24 (24) 19 (18)
0.3 72 34 26 23 (24) 18 (17) 19 (17) 12 ( 8)
0.4 71 34 25 18 (18) 16 (16) 14 (14) 8 (8
0.5 74 36 14 27 (27) 17 (15) 14 (12) 10 (7)
* See Table 2.
Table 8. Effect of the solution containing 6.5 mg/m/ NaCl, 0.4 mg/m/ KCI,
0.15 mg/m/ CaCl, « 2H,0, 5 mg/m/ BSA and 2 mg/m/ glucose.
Numbers in parentheses indicate normally developed eggs.
Concentration of No. of oocytes No. of eggs
MgSO, « 7H,0 e with
(mg/ml) collected used* ovulated  activated cleaved " stage emlg(r%c}),nic
0 162 91 70 30 (30 26 (25) 26 (23) 21 (177)
0.1 163 86 58 29 (29) 25 (25) 17 (16) 11 (9)
0.2 165 87 58 24 (24) 19 (17) 12 (12) 11 (10)
0.3 159 83 72 23 (23) 12 (11) 10 (8 11 (9
0.4 168 90 58 32 (32) 19 (17) 18 (17) 16 (15)
0.5 168 98 81 17 (17) 13 (13) 13 (13) 12 (12)
* See Table 2.

LHAHECIEIIZEA EDLDICKWTERFIZRE L
WS SEIDEZL Catt 23 GVBD LI DR R
B b ERIN B EHTTH L.

d) MgSO, DEEDEE (Table 8) :

MgSO, DEEFBRBE~DHEIMTEELE X Th, I
filao GVBD, k¥t X OfHE IC o5 BEIE &
AERBERIZ S Ich o1,

Ll o@gsEss 5, NaCl 6.5mg/ml, KCl 0.4
mg/ml, CaCl,+2H,0 0.15 mg/m! DO¥MEER A b 2kE
BRVIBASIFTIRLBE LT L EHESNS, £
2T, Rz OEFHRIET 2 8D L Thic BSA
ERACIVH REYRETEELORBEE (Smg
Iml) TE&IdH DL THRHE AL Lz (Table9).
Z DR, IWAREERK TOHEE CIIElI L bh
A otohl,  BSA HE&F Ao EIRME A L oS
BTL BSA ZaUiEHBK 50%) LR () 53%)

CHEER AR B K fe. Lo b fHERE, RTEOBEN
6% T, HEOHEWN 0% THH, BSA pFERE
BRCIVHRYLDEVLIBERIIEG ORI 5T,
Fi, RRMNERATEREZRTOHEEOHE, &1
T 23% Wi TELED bhich s,

ZZ CHOCEEBREROBEE (2 .99 KE) &
IWARSEEBER O () 3.23 KE) CHTEN
Y BOBE CERINIEFCHE Lisw o, Zhi
I BSA N5 EIEBCHAAT A X512/ sb
L (Table 1) 2: 5, WEAEFHEICT 2 EE N BICBE
Efd OrF L3E 2w, T LATHEOEEM
BT\, IWARKREREBR O Thic T, NaCl
DEEIMEL KCl 0REAFHGCECERE NS EL L
W, OEBEABREEEED Y v KR Earle [
¥ (Earle, 1943) oI\ &b o,
ZDZ LY, SBIRLOREAGTY 4 & 5 IR

— 223 —



¥4k Japan. J. Ichthyol. 20 (4), 1973

Table 9. Comparison of three media on maturation of oocytes and development of

eggs in vitro.

Numbers in parentheses indicate normally developed eggs.
Y: Yamamoto’s isotonic salt solution.

MMO: A solution containing 6.5 mg/

m/ NaCl, 0.4 mg/m/ KCI, 0.15mg/m/ CaCl, - 2H,0. MMO-BSA: A solution

containing 5 mg/m/ BSA in MMO.

No. of oocytes No. of eggs
Madium lected " \lated ] 4 | 4 at the with
collecte use ovulate activate cleave morula stage emlgg)é;mc
Y 88 39 0 26 (0) 0 — —
MMO 77 38 20 29 (29) 25 (10) 10 ( 8) 9(7
MMO-BSA 84 52 26 26 (26) 23 (22) 12 (11) 12 (11)

* See Table 2.

OGN TORPDARETH D - L2RETH. oh
¥ T, Rana DIFEFANEOHAEEE L, Holtfreter
E#E (Schuetz, 1967) % ffj4: Mo Ringer Kk (Masuli,
1967) » W Hh, Xenopus Tiifi4 o Ringer K
VI SRR & IR % b oW (Merriam, 1971)
PHCBRATROCHERAEBA TS, Zh bl
hi v viEs e 3, NaCl ojgEEss 5.1 mg/ml
UTthsr —7FH, AEBRLAEBZ, NaCl 21105
WEBETEEIR TV AINARERBRE OB LR
REETY vEBiEY & Hanks [GIRTIE, #4570
BEORIEB I X2 EVBZE IR T % (Hirose.
1971), ik, # &5 0 IPRFME O REC R\ TL
) VEEEIIARETH D, Nat A4 vOEBESLENE
BTHHI LERLTV 5,

Fbh o, FREKEHLTT X - cHEERFHEF
B FEHEL LR AR R OB LR T 5.
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