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(Oreochromis niloticus) REN KR E &, A H K
TE I b 2R B T 5 SR A RO R, ME P L
BETRH 5 — 2t R NAH S, A B (Dicentrar-
chus labrax) JFE B X Bw (Lctalurus ]Juncmtus)% .
KB R T, O M R BT R R E
RO BRI, MEPE LR B g — ey
25, Wi o 6T (Paralichthys olivaceus) » A AR E
B T R A AT

P (Misgurnus anguillicaudatus) B EN, 5
TEERE NI N DER N FRE, R#ITRRRE
EYERE T R AR, A SR TR M 2 A B AR E AR
el A S e LR SR B A E I R 2 4k D X
HE, UL B AN [] 5 T U R X R R R 2 A B B e, O 1E
— BT B S AL 4R B I iR R

Wi B #7:2006—04—17; 11T H#A:2006—06—06.
E&m B EES 8RR %E 4 (B0310006).

X EHE:1005—8737—(2007)01—0074—09

1 MRE5FE

1.1 ##

Ve R 1 F 2005 4F 3~5 H (B B 47 MMk 47
Wi, PRIk o O i M v S e R, B R
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HARAKBTRE, F20 T ESAMRA, BT HEM
MR K R IR W N, PR N TR, %S
BAMMNBALEEE 70 B2 5 545 8 10 Rk
EERAENE, U LR ER 3R,

S 0 4 AT T HECZH 0 W R T ) & AL B A
T 70 HES 4 MR U) B B RR R R BEAT W 52,
=R 0 = N
1.3 MREALNESR

R T HORE WS DR GE A A AN P IE RE L AR T U Y
R DA R M B o Ak B 3 5 0, B — L IR AT 1 5 b
BE LA AL, kR R, BT, %
AR 6 RBATfi; EiR FE AL, X4 5 R
Pe R, MIRHY KA Bouin’s ¥ & %, % M 4 b
P A, HE 4t t4, 75 OLYMPUS BX51 %44 45 (Bt &
695 #0hg 49 5L OLYMPUS DP70) T ML %, 411 B8, JF
MEPGCs MER, BN E 3 Rfa, §REMINE
40 f % = W PGCs FI B 2, — M 2~10 4,
BHIMIR R E 7 S o smie m ik,

1.4 ¥IELRE

THRHEUTFHE L REZEXZR, XA
SPSS11. 0 R fF X B i e FHE R R BEAT ¢+ % (¢
test), P<<0.05 R TAEEZEMWUZER,P <0.01 #R
AREEER,

2 ZER54H
2.1 MEREMAENSK
B ZH (A SR 7KIE 23~25 °C) IR 8 AT th BY %)

i, 01 IR (AL E 28 1 R) % 70 HIS IR 4R 4 78 4
M HIIE RS , A2 LU B T AN P iR o3 Ak Rk,
2.1.1 FEMBROEE 1HRFEEK 2.0~
3.0 mm, £HFEW, RAKAKINATE, HILER
A58, A E R i 2 & 1, S278 m(E i
RAR,FAZHERERAFF, AHEMWER
L L TEE AR D RN AT ) B 07 2 K
,PGCs LLHAN 40 fE (9 AP 72 T B & T L E
IR EE IR SR o, PGCs B AR5 A [H /Y 14 40 i
K, BT ; 122 (16 £0. 2) um, #2425 (7. 0 £
0. ) pm; 1% K, & G, RTE I L, 4= 1~2
MEBRT =D,

3 HIRFE2K 5.0~8.0 mm, A4 5 5K
AT N E IR R 2T, OETFE, HkiE
BE, TR R MK &, BRI BT PGCs A7 T R
ET KM IR . PGCs 2124 (14.0 £

0. 6)pum, 1% 1% 4 (7. 0+0. 2) um (B R T —2) .,

5 HSF 4K 7.0~9.0 mm, Ak & G (A EF
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BRBIKE, HAEMEREER, MR, E xR
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h— A AR, B A A AR A R, s O
AR T —4 ., PGCs 57 THEIE b 2 I, # & 4%
gRihn, A R gE s 20 LR,

IS5 HMALK 1.1~1.4em, DA B DA 5
X, FA BE M AN i, B R TT iR
AL, BEESPU B 1 XN IS EERE , AME 22 O A
Tl N N, WEETE R, PGCs T NEHIE, 5
A 5 U S A 4 B R 46 1 AR (Primordial gonad), 7E R
AR, PGCs il It 5 22 7 AW 78, B 2 4 &
H R 424 (13. 040. 5) pm, #4224 (6. 530. 2) pm (8]
MRI—5),

20 Hb A 4K 1.2~1.5 cm, MEHEHY K, %)
A AT LR, AN RS R B IR M IR B S R =
e, H 2 AR ISR, — SR AL IR A M TR D)
T2 IR, SRR M R ) 15 7 A3 B W 7E R I A7 (I
FRT —6) 550 — MR R SR a M IR D) T 2 2L T8, R
MR E T ZE BWR, H RIES LR L
PR T =7, (BRI 2 W — Fh A R A
Jig, HoH 1) PGCs 1 AN B 40 #F 2 40 4b 5K J5 48 fi ik
AU R AN,

2.1.2 SPEMASNH 25 HB#4AELSK 1.5~1.9
em, HHEVRBEEVEHRE SIS AMAL, BE
B, IR R, B KR, TERE I 2 RIR B R
TR PR R AN A R, SR AT R b R I — (AR B — A
MR, PGCs £ T M T 4, ZEX Fh A
J s P iR o R 22 2 A il 48 B AR AR RCOR, 4B B R
IR A% 0 R (1 A TE 40 B, Uk A 5 AT 2% O
BESN AR, BP 28 T AR BN, BRI ok, W7 LA 58 70 3 Fop 2 7Y
0 JE s P I e B ) S i Ok B SR B, O SR 1 R IR
BRI E TR 7 0P B i, X 1 AR
PR 7 R I b Bz 38 20 ) R A 1) o e S i, SR FE 4
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46 Hib4h 2K 2.0~2.7 cm, @ E 45
o, R R R H 2 40 T A K R B,
FHE AW, SR AN ERE, SR, A
MRS IS mAame, WESEIFR 1A,
TEE LRI OE SR, AR T AN T LA T BT AR BN &,
EMBATREMSE T HEERT .

70 Hitgh 2K 2.2~4.0 cm, M4 KHEF

ZEREKR . GETIR S %R OR, AT BT I
Moy, SRSl FAEMAMKE 2, 08O A
B WB, AN 2 DL T AE B 08, B8O B
HTREMETHERIT—6).,
2.1.3 fBEMSL 25 BB MK T, £ E
ERBH R M BRI S (RN 55 B R iE R ED
RIS (ER T —8) ; fE R EME T AL
X 7> PGCs g R 40 A ,

30 Hit4h a4 1. 6~2.2 cm, %) 8 K T &8 B8
B, BRIFE OB, E RN AEE
Mt ZRBEE, MU 2 3L I 5 g 1 RR A R K,
Fm ISR R S, 7 A T R T A L R AR
ZMMILE, B EEEHARMEEHI, PGCs 4
ALERA AR T (BRI —3), M h Q2.5+
0. 6) pum, % 12 11 4 (6. 31+0. 5) pm, X 5 45 1 iR
S5 R AGRE ST R B 5 IR, 7R LR A AR
TE 2 1 SR G M R 8 1) A 8L fb a9 1T HLIX
— X AR R UR AL T RS P, A ] R A g
FEMR B A I,

7E 46 HEd Ak, 1 S B e &0k, 78
KR DO SR B A N EE, TEAE N AN TE — 284k
U KWK R A B, AW RKE R, e NN

TR — SRR N A O, O E R L
U KGR 4N B, b AT 1 TE O B R RS TR AR
UERf IR A F R E RS TIH(ER T —5) .,

2,2 BEMNURASMEEE

FEARRKETR T adisha, LAEKER
ZEAR K, HE B EEERKET, S LRHA S EA
RS R E E E R (P>0.05), N MALET
B EL TR AT AN A PGCs KR, R4
BRI 23 Ak, AN B T 2 L 41 4R 45 0 2 JL AR b 5 ) TR 40
HMELEEEEFRE LENER, £ ARKES
EF AR K G ), 10 H 8 ] 4 fl A4 i,
15 H#d B PGCs 3E A A4 5 , 72 5 SR 46 1 B 5 76 3%
KR (22£1. O CI4% M Fifrfa,10 HE R, &
AU W R A, 15 8 B, 26 58 0 o 78 i s 7 8 i K
wBLQ@7TE1.0)°C,(32+1.0)CI4& M F HIfF 4,10
HIS B, 0 O 4 B R, 3 A /b &= PGCs iIT# HE A
AR, YRR A RS, BRI T A KK
gl g, T 7E 3R K iR R AR 1 B T
fhae ik,

Yo #5520 40 AN Sk R 2 4 £ f AR R AT W 82,
RITEKE A QIEDCH KB M5, LRt
(82.0%3.4) % ZEKIR A B2+ CHARE R4
B HEME R BT, 35 20 (90. 02 2. 5) % 5 M X BB A 4 fa
Ay P A A (48. 611 8) %6, 55 R 7K UL 52 36 41 A %t
W2 2 (A £ 7 B 3% (P<<0. 05, P<<0.01), Kk, 7%
(27+1)C K Lk b7k & & AT LA A e SR AL
M7E (22 + DC K & & M 4hf, 2=y
GL1E1L.5%,#EFE1: 1, 50 BATLEEERP
>0.5) K 1D,

F1 FRIEE WL &R RMEERGZE

Tab.1 Effects of different temperatures on survival rate and male ratio of loach(Misgurnus anguillicaudatus) larvae

n=300; X+ SD
wE/C B2/ % pr HEME 2/ % pr
Temperature Survival rate Male ratio
22+1 48.7+7.5 >0.05 51.1+1.5 >0. 05
27+1 43.6110. 2 >0.05 82.1%3.4 <<0.05
3241 41.248.6 >0.05 90.0+2.5 <0.01
23—25(Cont) 36.716.7 48.6+1.8

T 7RREELBA S RALRK.

Note:“ * ”means comparison with control.
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SR Ab 38 I A B R U R WL A DL, 7 e L SE T 4
gy o B L R AN 58 4 B iR, P 2R M R
HRIBLS, HEANEAOMRINE N IRES, B W
R, AR LR A O R R, (B R IR R R R
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ARG R 40 i B At SR B B AR R A0 B (AR —8) 1
H KA g 1 R R B AR AE

3 itit
3.1 RHMMS NS

PGCs IR A LA 2 FHEER, H— MK
WA A TR A B AR A R R VR T AR T U AR B R b B A
H, T AR B R 2 AR ok, i B
(Clarias laxera) H] PGCs jEZIEF W B ZH ;AL
1 (Cottus gobio) H PGCs IEFHKEM, 58
G0k R Bk ) PGCs & 56 H IR TE J5 i 16 35 1) 71
SE IR JE X, AT T R ) U 6 #) PGCs 2 YR 1
TS, N1 B iR, Ve K PGCs LL B AN 40 il
PR T EEXIET 77 8 77 f 8 o ik
B, BEJG PGCs Wi It BE Hh ik 2 M i 5 AT 5 3
R b B i A TR U o T R R SR MR

TEHE IR A B R, NS EA S X 4
PGCs., 5 J5 40 i A0 5 S 40 g, 5 AN s 46 ¥ iR o ) 1
RITEA EWEE, fFEER MR B R RTER R4
MERRATER R R AR R MR . B RAER IR
SR R 1) T O3 A O HE PR IR , H PGCs ¥ 1 2 10
DI AR, JRAA P AR o s IR R, A2
MR T B W T IR IE b B2 PR, ¥ R
M, AT — X B, TS B R AR A R R TR,
HEFEMWEIERE ER b AR R 1 AR
JiE s PGCs 73 A0 T JE H) — (N, 3X 2R S o Mk iR 4 1) T 7
A MEEYER . TR R P RS B2 5K 5 20 m
T 1 EOME P 23 Ak, 7R HoAh R R E, R e
(Acipenser sinensis) R TR, T3S R L RUE KD, 45
IIECR RE B TR 35 K T8, 100 25 B IR TE 48 4
(s o3 A o BT | DR, R B & M LB E T
M R,

Ve S OR S A SRR T, B 1 AR
FRER, 1SRG HRD RIS RETE K 1 XA
B, MAESN S oAb Rk #2 o, 10 R 4R 1 iR A AR
B 1 ANDR S, A7 T R I B R PN B O SR R R
[ b By S i o RS R O R 2% A B AR (B AR

0—1.4.6), ik, AUR 6 46 H 2 IF Ih H % R
iR E 14,

AN RE B SR ERNE, X5
B K A2 (Silurus meridionalis) VERR 3 L IR &
FAAEY , BN ELAE 25 H S 4h B4k, 1ok HAE 30
Hi A FF a4k, ERER NG RE— P kE %
IRTEEERE, 70 HR A AMEE R T HIEH
B Ak, 2 Y B2 9% 0% A2 R 40 0, T [R]85 A O SR o ) R
AHETHAHPME TP, AT REMETH,
3.2 RE R AY o

WEFESOREMN TN ML THREREZ
o, BN AR B i R R M A P MR
FAMEBFON M E, EREEEENFEAT, ALH
D] A 2 A 5 T 7 WHE 8 3R IO PR R T )5 e
PO MRS ALY, RS 5 H
oA S B, He A 5 & AL BE (Pys, aromatase) 7E M i 2
] E 2R B AL SRR PR SRR T, B A S N
JRAE A IR AR R BE AT, i B IR A AT e
TR W 55 A A A A B, R 2 R R o M L
WM AR B S R, A A R
Chn 5 75 A0 16 40 61 1)) B 7T DLAS 38w bl R A
»&[[410

KL REY, SR RIER RS
(K158 25 RO 216D K 30 RO S 4b) , Bl X
By [A) 2 MR 2 A B SR BE I B, 7R 2 AT B A IX
—BREH B AR B e R EKE T, SR
27£1D) CH@B2+D TR 2AMLRAY AR
¥ HE 4 % (P<<0. 05, P<<0. 01D, [ il 2w LA 3% )
e SR R 1 23 A, B v B IR S T R AL, IR
JEE A 5 M U O AR R GA, MR SE TR R
{H2 A v iR 15 5 U L ) 0 R 5 R Sk HE T, Y
AL BE S PR BE 52 B T AR, AN BE 1 0 22 I A AL
FCME — B CREBIER) , AT BEL L T U B &) e 4y
o BEAh, 7E i SE 30 4 o S B — A7 A E R R
RIS X — IR R EE R — PR R,

FE IR b, B B R BRI AE R R
T ME AT RO () B A i 4% IR B T 3R 15
v B R I R A B, XM BN T A R R E M
WA BB S N E .,

SE

C1] ®AFE, EHT RG89 B AR IR, T8 R R[]
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Gonad differentiation in loach(Misgurnus anguillicaudatus) and the temperature
effects

CHEN Yu-hong, LIN Dan-un, YOU Yong-long
(College of Life Sciences, Fujian Normal University, Fuzhou 350007 ,China)

Abstract: Sex determination of fish was controlled by both genetic basis and environmental factors.
Temperature was one of the important environmental factors. In some fish,such as Oreochromis niloti-
cus ymale ratio would increase if larvae were cultivated under higher water temperature. If larvae were
cultivated under lower water temperature,female ratio would increase. Nevertheless,in other fish,such
as Dicentrarchus labrax and Ictalurus punctatus,higher water temperature would induce higher fe-
male ratio and lower temperatue would induce more male individuals. In some fish, such as Paralich-
thys olivaceus , both high and low water temperatures would induce male individuals. Temperature
would influence androgen and estrogen production in the fish. And then androgen and estrogen affect-
ed the sex differentiation. Androgen and estrogen level was controlled by aromatase (P450). High or
low temperature would influence aromotase gene expression,and thereby affected sex differentiation.
There were few reports about gonad differentiation in the teleost, Misgurnus anguillicaudatus. In this
paper migration of primordial germ cells(PGCs) ,formation of genital ridge and the gonad differentia-
tion of M. anguillicaudatus were studied by histological method,and the effects of different tempera-
tures on gonad differentiation were also studied. The results showed that on day 1,PGCs were in the
splanchnic mesoderm above the gut. On day 5,PGCs migrated to the dorsal peritoneal epithelium. Gen-
ital ridges formed on day 10,and PGCs went into the genital ridges and formed primordial gonads on
day 20. The primordial gonads differentiated into ovaries and testes from day 25 and day 30, respective-
ly. In the females the two overies merged into a single one on day 46. The period from day 25 to day 30
was critical for gronad differentiation. Under natural water temperature(23—25 °‘C) and lower water
temperature(2211. 0) °C , the male ratio of larvae was (48.61+1.8) % and (51. 1£1.5) % respective-
ly. Under higher water temperature[ (27 +1.0)°C and (32+1.0)°C], the male ratio was (82.0 =+
3.4)% and (90.0*2.5)% repectively. In some individuals, the gonads were hermaphroditic. The
study shows temperature can influence gonad differentiation of M. anguillicaudatus and higher water
temperature can induce masculination. [ Journal of Fishery Sciences of China,2007,14(1) .74—82]
Key words: Misgurnus anguillicaudatus ytemperature; gonad differentiation;male ratio
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AC. BN ;DA E EHK ;G iHLTE ;GR A FEIE ;Mn: F 5 ;0. 90 8 ; Oo. I R 40 J0; PD. 5T & & s PG JR 45 15 1% s PGC: JR £ 7B 4
B s PO AT 4 OF BE 40 2 s PS. T 206G BEAR A0 s SGL  H1 kG JR 41 0 s SG2. IX U AE [ 4 ;ST K F 40 M TR 5L, YS. IR 8
EhE I
1. 1 H@fFad N EENBEYE,PGCs it TWIRE L7 LB iR Erh , Sk m AR E IR R £ 2
2. 3 HE AL HALERMBEYIE,PGCs ML THI B & T IR B, Sk BB b iR 2 5
3. 5 HdMFAEEENEMBE Y, PGCs CATB A THMEER P AR EE B, S LkrmRE;
4. 10 K fF 4, A FE I A i, B Sk R BB IE B FE 5
5. 15 H# {1 ,PGCs CLiL NAEFE IS, 5 A Ja e 3L 7] 440 Bt J 0 18R O, 7 Sk o BB RS | B
6. 20 H#eHMEf , /R AR IR VI T, RGP IR IS T 28 BIGTENERR | b 8 kR IBIE B &2
7. 20 HiefE , RAAEREVH ERME, L mRAEERENE 7 ZEEMR, A RIERBERE EE B,
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Explanation of Plates

AC:abdominal cavity; DA: dorsal aorta; G: gut; GR: genital ridge; Mn: mesonephros; O: ovary; Oo: oogonium; PD: pronephric
duct; PG:primordial gonad ; PGC:primordial germ cells; PO:primary oocyte; PS:primary spermatocyte; SG1 : primary spermato-
gonium; SG2 : secondary spermatogonium; ST : spermatid; T: testis; YS: yolk sac

Plate [

1. Cross section at the level of yolk sac of day 1 larva, PGCs were on the splanchnic mesoderm above the gut,arrow indicated
endoderm and internal yolk syncytium layer;

2. Cross section at the level of gut of day 3 larva, PGCs were on the splanchnic mesoderm under the pronephric duct. Arrow in-
dicated the splanchnic mesoderm;

3. Cross section at the level of gut of day 5 larva, PGCs had migrated into the abdominal epithelium under the nephric duct area.
Aarrow indicated the mesentery;

4. A larva of day 10, genital ridges had formed. Arrows indicated the abdominal epithelium;

5. A larva of day 15,PGCs had migrated into the genital ridges,and organized into gonads with the genital ridges. Arrow indica-
ted the abdominal epithelium;

6. Cross secttion of primordial gonads of day 20 larva, the dorsal part of the primordial gonads sticked to the abdominal epitheli-
um, Arrow indicated the abdominal epithelium;

7. Cross secttion of primordial gonad looking like a pear at day 20. Arrow indicated the handle shape of the dorsum of the pri-
mordial gonad which hang from the abdominal epithelium;

8. A larva of day 25, capillaries appeared in the primordial gonad(arrows).

Plate I

. A larva of day 25, primordial gonads were differentiating into ovaries,and they were moving nearer to each other;

. A larva of day 25,arrow indicated ovarian cavity in one ovary;

. A larva of day 30, primordial gonad was differentiating into testis;

. A larva of day 46,showing concrescence of two overies;

. A larva of day 46,showing primary spermatogonia and second spermatogonia in a testis;

. A larva of day 70, most oocytes were on stage 1[I ;

. A larva of day 70,gonad appeared as ovary,but contained ovarian cavity trace(arrow) and all stages of spermatogenic cells;

00 N U A~ W DN

. A larva of day 70,0ne gonad was a testis and the other contained both the primary oocytes and all stages of spermatogenic cells.
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