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WE.NREEMF—INBREAE, B SEIE N B8 M 86 (Brachymystax lenok) B R REHITUNE, 4 RE
R 2 e ) O R R A O B o AE ) % O R BB B SR AR, T 40 O 4 ANRRAE I M A AR I, R BV M, BT T AR 2 4, 6P
HAR R, LIRS A R KRN, 0T RAERTEY—F AL BL #A p ], B BRI R R
VAL INE SRR R B R AR S G b T IR AR B A T I A R A B BT Al B B BT RRORE 5 SR N B R AR BB 5 A, O
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KPR A A O IR E R AR
FESES Q59 XEkFRIZED A

Mkt (Brachymystax lenok) & [E 44 5t B %
Kepra, mT AN DRI TR
MM ARG RERR,, MAEFZE T =g, B
B AZ A e o [ A 20 A DX H 25 46 /), B R 2R E
Wb, WTRSEAMEAERNVR, AU TER
HAEBR RS R R, IR N L EE , o R
REHTAE, REEEMER A LRE X,
P9 A 2 200 A B SR T % O REAR I R AR o e
g B R A A= L DT R IS K% DI 9 PR ) 5 ) 5 AR AL SR
i 7 RETRD T, ARG T OO0 R 40 e 7E 5 R
AT RR o) T BE AN A RIL S, A B A i 359 # 1AL B
TR AR AE A AR ThBE 4%, (%77 I BT 55 14 R
E 40t £ o R T, A BT ST ER I T A0 8 £ R DR B R R
HRAEDHETINMBEAKSEHEL,

1 #MRERE

1.1 #7#

o B F Y 19 BB R VL K B S B A UK P AR
wvk, sheh BVFE 40~45 d.80 d 1 125 d; X &
3.75~6.57 cm, i & 0.44~2.57 g, & H#S B
%10 B MEE R 2y B N T FRFE (3 88 R EF AR SR
WHIG B 4 ), XK 26.20~36.40 cm, & i &

Y% B #7:2006—05—30; 1£1T H#A:2006—08—14.
E&mB B RITE R H KX E (GCO3B511).

X EHS:1005—8737— (2007)03—0377—06

178.00~610.00 g, 3t 10 &, 4 7T 2004 £ 10 A
% 2005 % 5 A eEATHE S CRE,
1.2 HSHE

H A B (1 5 30 f00% A 0, 2R A5 1 IR AR A,
pH 7.2 KT MR 22 th i (PBS) V& UL, — 3 40 £ dh 3L
BRI 2.5%  — e [ 2, 2 f5 FBR R 1A s,
Epon812 .3, {HR £ 75 # 1 2R & , Ultracut E A
AN U A &5 3R 5 RS BB XA Bl R AT
FRES 4 1, JEM — 1200EX %Y L 7 S 180 45 W 2%, 1R
s 55— &85 HE b H Bouin’s K [E 5E , % M A4 65 1)
A LHE B8, 065 TS, I RAH,
1.3 ¥R BMARAYETER 5

) o WLER , 2 I8 0 #5181 56T 4] 4% 1 BF 4
60 S AR Kl 3 R b A, R S O R 4 B R TT ~ IV B AR 1
SR A0 B DL R #8740 B 25 R IE 5 BB BT N T 4k BN R
ML M2 R T2 R A 773k, AR 4 240 il &%
T B 2 4 ot CRR a2 B9 B0 HR IR AR ST (R] B R A
3 AR L B 40 B TR A7 Ak SR HEAT B AR I 4

WA 28 % £ U9 RE AR B AN 5] R & I8 1 B0 2R AR R
REAIE , A S 565 11 9% U9 RE 4R B 40 i 4 AN B . W14 R
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2 FHRESH

7 40~45 d I4hfa P BR F 4R 4 4k, BF R 40 Al
AT IR AR BN RE R E, AR R
8~10 pm(EMR T —1); £ V% 80 d 51 J& 40 fifu &b T
AT A, MM E R 15~35 pm, FEITA%Z 55 1] WL 51 /b
U AR iR SR SR 2R A A K, R BR “ Nu-
age” (B T —2); V% 125 d (9 59 30 T B A8 50 &
M, HERH 40~80 ym (B T —3). 10 Ak
FRAES AN ATIRME 3 8 M EE 3~4 4 Mt 59
HAF T — IV, AT 00 5 R B,

2.1 WMREKHE

PIGE A R R AR N IR R A0 e R R B R 0
WY T A B X — e fE R B, T 40 00 557 op AR 3t
WA KRR, A SRR PRI, RE
F - 1 0 RF A0 B, SR R 05 I AR IR W TR R
—— %A #£48 (Nucleolus-like bodies) - # 4 “ = 1
M EFORA S0 (B R T —4) , M K= gkl ik
HBL, SEFAR IR 2 B, 4 E 488 55~125 ym,
% B 1% 30~55 ym, H 8~10 4=, R A M D>,
F R EARAN ROE , BREFAR Bk B 2 T R AE S
FEHIMEZIEWE HAEEMEEE (BRI —
5), T BT e 1 B A7, B BR 2 ) B 5L — B,

2.2 RIREH

B2 0 B AR i R R I A A I R A A
AiE , 6 B 40 B 3 1B % BN R T, 40 i AR 200 ~
500 pm, % A 12 100~220 pm, ¥ 1% K 3T 5 /i & 7
~17 A RADERZA . ZEEA 3 ANRIE. D K
Ji il (Cortical alveoli) ;2) B % #h i ; 3) EL /R P JE
14 (Balbiani's body) (Bl I —6), Ffi#E &I 40 g %%
BEWMZ OO REH 2~3 2, HARANEEF+E
H PSR AT v R R, TR — R R S R AT 4 ) R
5 20 B SR 2 R 06 B R R T B E , B S 5
fEHEHE 3 BB, P (R AN A7 7 AR 4R R I 5 4 40
JR. TEBCES T, O BF 48 B A 1 5T RR S RV R T
i Y R AR, O T [ 18 6 40 i — 2 7E s A7) 2 T 43 v
— L R SRS e B 5 TR OB A (BT =)
2.3 REMEH

ELLE -3y \[F RS RPN N N A
R, iz W IR0 R E 424 300~1 000 ym,
B E2HN 100~400 pm, FEA&EIIRIAD MRS F,
MR PEOR AR BT aG . T A 20 AR B T 2 FEIEDIR B
SR PR AN IR S AL, R OO A WG BL T £ 45

BB AZ NI B R RN B (R T —8) , W I M A
EREEARERE BRI (BRI —9), &M 50 B H)
FE AW AT MFEICE THIEER, 5 FHRA%E
Wi ZWAAMEREE 2 BN RA, & m T g
T, T 2 85 0T JEE [) B o0 N\ B BE 48 e (LR T — 10,
11), F FF 4 H B 1 3% = [A] Uk (Yolk intermediate
granules) (BIfR T —12), 7 TR 42 5388
J2 2 18] PR T 90 7 5 8 IRV 22 /N 1 O B AR 0k
(M T —13) , X B ok 2 &= 2 BB in, A Wit A 08
WA, AT IEME A0 B O A U JE R BOR K 1
TG, BB B o WOk, BN O A0 B A, R
MBPZOHERGME, BESHEARZMANTZ
AFZEEEANMAEEEERIT —14),
2.4 DPEFRTHH

SRR AR RE R ED OF SR B 2 IV IR, B 5
RBEARTE, ZNHNBARERE, AT
1.00 mm, SP3EAREMAMRAIE AN B A 22k
RARICETE TN, BB KE DR
AR AR T —15) . X EHR AR A, 2
E s, B 5 S S il i S A0 R
S (B T —16), XELBEARW& g6 b B — A4
AL, BB AW E , B 50 R B Ok R K R
WA I E B (R T —17), FE2 /DRI E
BRORL AN W gl S AR R AR B R R B9 R R (BT RR T —
18) . 4 BPREAE M4k 4 % & Ak HE OF AT B BF 40 e,
R R AN, AR R g B, B0 4R AR P B
i1

3.1 SREAMAmFOPBMEAIX S

5% B8 T AR A X 4 40 i £ 1 B J5 0 B R B T
ROPEEA R, B SAHLL, MR — M=, AR
BN EATA M NE IR XA, 5 R R 1~3
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WLEZ 3 Bk A4, T 75 I BEAR M P PR AT ek iR 4, 22
BXEZSHPEE KA E A MR, IR
IREEAR, X5 Grier™ $ (¥ 59 BF 40 f B 39 0 25 15
— 0, A0 T M IR A A A H B OB BE AR M R VR
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3.2 IFEREHEISHE

TEHEE AN AR EE S, R EY T F
R Ravagla % F Grier™ %t 5 60 35 4 40 55 19
VF 2 M B R W JB 44, IR T, B2 BB AEBEAT T K
BROA 400 B i R A T 4R T 0P 5L — BRI Th e A
L7 WA TE AR B, F e 8 W 2 e B, RBETE T
B AH B1 B 40 o ob B B % B “Nuage”— B8 T & 4 7
HHARFAE , T 1% 45 ¥4 7 O 3 28 g o 15 s Ay, B H e 7
MNP R, FEAENARKSASERE, BRA
JIE 3 0 B 5L L A2 (R A I A — OB BRI
1 55— ANRAE , e AT B B B AR B A S, HR 2R
ANAS R R /N B, 7R R B R AR MEIX e AT, 7R
B TR TE BT, B O T EUE AR 2R,
FEERARAGRELE RN, BEERESRE
TR KA, B 58 A BB — s T aR 8 ath | 22 50 2% 5 e
&, B 2, TG B2 2 B 4 0 B Jis S 1) i i 58
i, T8 RS YR T S TR R — A R0 B ) 22 R R A
¥, EEAE T KA T E D B0 ORI
TR, B o T B — AN 151 1Y) P 35028 BR iR — R T R
TEAZ T A 1) J5 B, B2 5 RURL AN B 5 b B G #2 2 R R
IR REZ - PN
3.3 UREYRAKIERIZENS

B9 B4 FORIE A YR A AME M, YR R
HRTERNM L& R, BT REEFRIENT
AE ), ke oy MM IR R e
H,mHEREER P AR T A RUER, £F
REEM I L2 5 T 90 5 K8 R, B B iR 72 9F
AERE 0 0 O S AR 2 PP A AR (Bk A L R
FLRFI P T S ) T R, B R R AR I L, H
MR ERN R, TE £ R K B 1 A S AN AR 1 O i
T 05 FR 8 R I B i JB) B, B R A% A T A LB R
FMpEmt, PR T EEEALS MR, Z4ME
AHMEEANGRE, BRET S5 6 REBS LN
R REA AR W, BT LG T R & )
Be %,

Amor 1Y A, AP IE 1 5 B2 SR IR T 98V 40
6 - AR 5 7 P o 6 72 8 i) (o V6 B R B9 ) 4R P ) 1
Y, Pfannesitie 55021 1\ 2 OF £F 48 o 51 & o 1 op
W) )7 2 B Endocytosis m #t A OF & 40 g JE 7,
Landim 5880 %, 3 £ 40 5 14 O 18 £ 1M 9 1 25 3
N OEE S, SEIE T UEVE AN B R BR, AR S B B R 40 A
I # Pynocitic fF AW Ik, & AN ABEM S
FC A A 1 28— 4, 0N S AT R R E AR

S AR A R it 2 S T8 B i v A B ik E
R EL 75 UL 40 B 2 BE AT 0 T AE E BORURL ) I, A
FH J5T HEE ] Bt 2] B BF 48 B B, & 5 0 SO IR A
SOREAN BRI, Amor ZEDSTIA Ky, B ¥ AE A4 Rt
N IR0 AR 25 W ), 5 — 42 Thiery positive &2 £,
HlE, HREEE TR LW, R HF51FF T HH
B4R, RATHR/AAMIPEE S RIEAEBLLE
FLAR 5, 2 AR B R A T8 R/ B B0 JORL , 3% 26 ks
W RER RFED 2 B RPN, B R
BUARY) T, & 1 AN W FR R T8 B 38 0K, 2. )5 K & il
A T RCK B B 3 BORE, BE AL A A T 40 JE 1 O R AN e
JRH, JF AN I 7 v 48

SE

[1] kMBS, Wiede, 0. B8 77 Bl OF 52 40 B Fo OF 5 28 B U B 45
HIwFFELT]. 76 B W 8K 4 2 4], 2004, 29(6) -1 009—1 015,

[2] CruzHofling M A, CruzLandim C. Differentiation of the follicu-
lar epithelium during oocyte growth in the Amazonian fish,
Crenicichla Johanna[J]. Zool J Anat. 1993,123:59—74.

[3] Ravagla M A, Maggese M C. Oogenesis in the swamp eel
Synbranchus marmoratus (Bloch, 1795) : Ovarian anatomy,
stages of oocyte development and microple structure[J]. Bio-
cell,2002,26(3) :325—337.

C4] ZNIL, &KW, Bk, %, KBy v1400 B4l R B g 1T 1.
R R L K % 24/, 2003,25(4) : 339 — 341,

[5] Amor MJ,Ramé M, Durfort M. Ultrastructural studies of oo-
genesis in Bolinus brandaris [J]. Scientia Marina, 2004, 68
(3):343—353.

[6] 777k, Welsch U. 3 2 f 57 & b JE ¥ 40 f BB 00 45 1 R T Bt
faFgELT]. o B AL 2B %) ,1995,25(10) :1 079—1 085.

[ 7] Miranda A C,Bazzoli N,Rizzo E,et al. Ovarian follicular atre-
sia in two teleost species: a histological and ultrastructural
study[J]. Tissue Cell,1999,31(5) :480—488.

[8] X% FEGLEEAEFEIM]. bR R HRRA,1993:23
—32.

[9] EER. ERLTEMINELRWEHRNEI] KEENE
#%,1994,18(1) :26 —31.

[10] Grier H. The ovarian germinal epithelium and folliculo genesis
in the common snook, Centropomus undecimalis[J]. J Mor-
phol,2000,243.:265—281.

[11] Nagahama Y. The functional morphology of teleost gonads
[M]. Fish Physiology, Vol. IX-part A. New York: Academic
Press,1983.:223—275.

[12] Pfanestiel H,Grunig C. Yolk formation in an annelid(Ophriotro-
cha puerilis) ,polychaetal J . Tissue Cell,1982,14 :669— 680.

[13] CruzLandim C, CruzH fling M A. Ultrastructure of ovarlan
follicular epithelium of the amazonlan fish Pseudotyiosurus mi-

crops : Morphological and histochemical characterization of the in-

PDF SCfHffiH] "pdfFactory Pro" i Hh A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

380 T KR B E

ter cellular deposits[J]. Rev Brasil Biol,1999,61(1) :133—140. [15] Durfort A M. Changes in nuclear structure during eupyrene
[14] Bruslé S. Fine structure of early previtellogenic oocytes in Mugil spermatogenesis in Murex hrandaris [J]. Rerprod Develop,
auratis(Risso,1810)[J]. Cell Tissue Res,1980,207:123—134, 1990,25:348 —356.

Vitellogenesis in Brachymystax lenok

XU Ge-feng' ; CHEN Song-bo? ;MU Zhen-bo!

(1. Heilongjiang River Fishery Research Institute, Chinese Academy of Fishery Science, Harbin 150070, China; 2. Department
of Aquaculture, Northeast Agricultural University , Harbin 150030, China)

Abstract: Brachymystax lenok is a valuable fish of cold water in China. Because of population growth,
biological resources over-exploitation,environmental pollution and so on,their habitats and living am-
biance have been threatened. Now the distribution areas of B. lenok has decreased gradually in China,
and population quantity falls off gradually. Therefore, the research on phylogenetic development and
breeding of B. lenok appears especially important. And some scholars at home and abroad have made a
great quantity of research on the structure and change of egg membrane, vitellogenesis, follicle cells
and atresia folliculi during primary oocyte development process of teleostei,and has mainly discussed
oocyte function and mechanism of action in the course of the vitellogenesis,and characteristic change
and fundamental function of corpora atretica etc. But there is not the research about the aspect of B.
lenok. From the developmental biology point of view, this paper focuses on the vitellogenesis of B.
lenok by the light and transmission electron microscope. The results indicate that the vitellogenesis is
concentrated mainly on primary oocyte phase,and might be divided into four phases: primary growth
phase of oocyte; cortical vesicle phase;vitelline accumulation phase and complete phase of vitelline ac-
cumulation. When the oocyte enters into the primary growth phase,the character substance of oogene-
sis (for short Nuage) occurs. At the cortical vesicle phase,it is the central character that there are the
cortical vesicle, vitelline ectoblast and Balbiani’s body. At the vitelline accumulation phase,the vitelline
granule appears near the cytoplasm. When the oocyte enters into the complete phase of vitelline accu-
mulation,the vitelline granules are fused and augmented continuously, and occupied most cell space.
The results provide theoretical reference for the development stage of ovaries in B. /enok,and the regu-
larity, particularity and complexity of ovaries development have been investigated,thereby rational in-
struction has been provided for the artificial propagation and selection and breeding of B. lenok,and re-
source protection and reasonable utilization of wild population. [Journal of Fishery Sciences of China,
2007,14(3) :377—382]

Key words: Brachym ystax lenok joocyte; vitellogenesis
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300 L

1: £V 40~45 d £ B 67 S o ) 07 SR 46 ;2,80 d £ B O 8 o O S 40 M (3 Sk B B 46D 5 3. 125 d B B R o B B
A0 B B IR £ B4 LMD R BEAR M T B 2R A% R A5 5. P AT AR BT BEAE SR AN RIIRIE R AR R, AR A R A ARG
M 56, I I AR B BF 40 L, B AL 46544 BRI AN LR b TP J8 A5 7 . B BE A0 BT IE S B UST  OT 96 TR 5 8.« BT
B 20 J0 AT HY Y E B0 45 o5 B0 A NI A DR R VR R Sk O R B 2 Y ) 5 9. O BE A R P LR TR B R B B e UK
PRANPY BT 510 APIE AR B T AT PR B A W 42 o i WIC B TR R 5 11, A0 IR 1 B SR 4 B HE N B B 48 i (FF k. 00
FE) 512 SRR 12 O BT 4 BdE N BB A0 MR A B R P B RN 13 R A R BRI R L B AR B R ML 2
NI B RO (A SRR 2D 14, ST B IR SR Al M R A E R AE M A B ;15. 00 ER
JR 2 B R AR N By Ak 2 R ARIC 42 T R B VAL 2R R P Y Y DR B/ BORE A YR A (A 2 B R, I YR
)16, 20 T IR R BB R LR B, EZ 40, KB S IR0 S R KU B R 454517 —
18 K0T 5 1 AR 2 5% i B3 O B IR 45 0 A W a4 D B — A BUE R O, FD T AR 2R AR DK SR = 9 AR R O BT A
W,

BB— /R b B 44 s BV— I & s CA— FE Ui s CP— IR R 4 4 s F—IR M B s FC—IR M 4 il s G— SR L R B FIURL 5 Ge—
BREEARE & i M—2 R 4 ; Mv— M 98 6 5 N—41 M0 ; Nepoy — I8 18 2 40 A0 8 ; NLB—5 % 8 15 ; Ny — 3 41 2
#% s Nu— 4~ ; Ooc— 0 £ 41 A ; Oog— U JR 41 fld ; PM— U0 &1 41 0 i i ; SER—IF T N L W TL— 85 18 2 ; YG— B &
WKL s YIG— 9P 35 H [B) F AL 3 YPB— B 35 57 44 FURL ; ZR— 0T 7.

Explanation of Plate [

1: Oogonium of the fry after swimming up for 40—45 d;2:0Oogonium in the ovary of 80-day-old juvnile(Arrow : Simi-
lar pericaryon) ;3 :QOocytes and follicle cells of the ovary at phase [l after swimming up for 125 d;4:The nuage in the
oocyte of early small scale growth phase;5:Follicle cells layer and tunica vaginalis of two adjacent oocyte. ;6 :Cortical
aveoli and Balbiani body of oocyte at phase [ Ec erythrocyte;7:Zona radiata b formed outside of oocyte membrane;
8:Crystalline dense nucleus vesicles and microendocytic vesicles of internal zona radiata( Arrow : micro-endocytic-po-
ly-vesicle) 39: A lot of Golgi body complex and endoplasmic reticulum in the oocyte; 10— 11 : Exogenesis per-vitellus
continuously sequestering tunica vaginalis layer via blood;12:Exogenesis yolk entering into oocyte,and forming yolk
intermediate granule;13: A lot of small vitellogenin particles in the bottom of microvillus between collagenous fiber
and follicle cell layer(A\ : multivesicular body and big vesicular,) ;14 : Microvillus path with conjunctive function be-
tween oocyte and follicle cell; 15: Vitellogenin via microendocytosis into the vacuole with sequestering mitochondria
(A :mica, B : vesicle) ; 16 : Vesicle sequestering mass like layer structure atvitellus cumulating-over phase, twisting
cycle and curved structure like myelin; 17— 18: Myelin structure closing and shrinking a dense core,and becoming

yolk per-body stuffing the vacuole.

BB—Balbiani bodies; BV—Blood vessel; CA—Cortex vesicle; CF—Collagen fibers; F—Follicle layer; FC—Follicle
cell; G—vitellogenin particle; Ge—Golgi’ body complex; M—Mitochondrion ; Mv—Microvillus; N—Nucleus; N gy —
Nucleus of follicle cell; NLB—Nucleoli-like body; N¢tgy —Nucleus of tunica vaginalis ; Nu—Nucleoli; Ooc—OQoocyte;
Oog—Oogenesis; PM—Plasma lemma; SER—Smooth endoplasmic reticulum; TL—Tunica vaginalis layer; YG—Yolk
granule; YIG—Yolk intermediate granule; YPB—Yolk per-body; ZR—Zona radiata.
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BRI Plate]
(ERE T it B9 I 3C K Explanation of Plate [ at the end of the text)
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