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STUDIES ON CHANGES IN THREE ORGANELLE DURING
SPERMATOGENESIS OF MACROBRACHIUM

NIPPONENSE (DE HAAN)

YANG Wanxi
(School of Life Science, Hangzhou University , Hangzhou 310012)

Abstract The changes of mitochondria, lysosomes and endoplasmic reticulum during spermatogenesis of
Macrobrachium nipponense ( de Haan) were investigated by the method of transmission electron microscope
(TEM) . From spermatogonium to sperm, mitochondria in spermatogenic cells gradually increased in number,
with complicated structure , then formed derivatives, took part in formation of acrosome. The forms of lysosome
changed from primary lysosome to second lysosome, including the formation of wrapping lysosome and
lysosomophagosome and some lysosomes became one part of acrosome. Typical rough endoplasmic reticulum
(RER) were not seen during the process of spermatogenesis, only vesicular RER appeared and smooth
endoplasmic reticulum(SER) only presented at spermatogonium stage. The function of sustentacular cells was
found in two aspects: one was sustentacular, which made a suitable place for the development of spematogenic
cells, another was nutritive, which supplied materials and energy for the development of spermatogenic cells.
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PEE B S B R, X B 3= 18 &R ( Macrobrachium nipponense de Haan) ¥+ R A S B B A5 XK
HMARRE BB ESARRNYUEEFARE RS RET THE, KAEB M T RAIRTHEE—
EREAE, APENT.

1 MB AT

19959 AE19E8 A, At LB ENERERTHWEIEL, BHRTHWAKKA(0.60m x0.30
m x0.35m), FEREAN ERBEKMEMTAEBRLTRARATNBRABIFS R AE®ES, RER
HHEE, IR 1 mm® ZHFK/NE, 0.1 m/L pH 7.4 BiERB W B HI A 2.5% K B (v/v) X 1% KB
(0s0) (m/m)XEE, EHRIIBKE 90% (v/v) 5% ATE; 618 FEAW 5% B I G@HE, Hi M LKB - 2088
HEEDREVD A, BRSGEATERENEYLR A, JEM- 100 CXI B B FRHENEHHE.

2 SRS
2.1 Y8R 40 B ( spermatogonium stage)

WEARAAEEMEY BCEABRMEY, BX, SHERERARKNARS BA—RSREHK
MERE, BTEBEAN. EERASISHFAEEENEM/MI(ERL D, BENER—BEZNRE,
HEBRRLCREHW (BRI SR E D, EEET THMK—0, 724085 HE KRR 2 82 i 2
L

XRAMPERERSSMRBRER, XEREFHETHRAMZE . AREANTRENRHE BE R
EARERNN, ¥REREER, BRMERERS(ERT: 3). M TZERARMHE, B RERST
FrAmpa g .

SRBERHARNANRENELD, RUX—NUERANEBEDIRS, HAREERARERRN
B, BFRTGEERAEFHER, AREEFTTRREMTED.

2.2 IR AE 540 ( spermatocyte stage 1)

MEESHABMELRRMEATE, 28 REMEDS, BHARREANES, ASREHAESE . HREMNEE
BARETE, AR Mk, MERINERR P& XEXKEERETNRERNM . AREE S AR —RKE
¥, BHEEBRN MERBEEERS, AREX, WRIBR(EMRI: 2,3).

RAMAETANREMNNME S, KA RE SR REBFBEE R, ¥ LA B4 (autophagosome ) B T
AFE(ER I 2). B WA N & AR 40 5US A i 4 M85 B 40 0 0 8 0, 3K 8 ) S BB 8 7 T 4k 1 0 K 7 GO
L. XmARNAEARBERER, AEARAZHUE.

LEEPRELA, SEAFARNE—PALER A —NHE, ERAREEENZHEE, A
FEXRERE, XUBEERTREEFANA S HRBEMER S, TR 40 E S WA e ERE R
PO EBE REFBENHR, FANTABIFERASRNEARFURARBER. AT N R/ EE
Z, RUEUNIHFERNBEORSREIESE, B2 TEEOREEIAHAMENEZRBAME
BREBEN, AR LT R ERE.

2.3 RIS E Y (spermatocyte stage 11 )

KEFBHEMBEDTNEEGAN REAEKRSE, WTEEAN ZEFRATEERRK, BILESHKHH
B, BRI RBER, XEFREERE AT EMNRE 2@EFMH aRNA LR koK, 0 EE (BRI
4,5) REEHREH LR, FWIER . BREIE K AMBER, R &% B (wapping lysosome) (B I
I 4) ERNYEHEALTME, REFHELEBEES), FREHNABATHERSNARIE. ¥ ARERE
BHRPRLEAR, SRERE FHEESHARSRAREERESHEHEASTREEA (BRI 6).

XRAMMDERR, BERARER, BREEHRTH ARENENEEBEERREBEBEE. KL
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B K, B RSB H 6 K YA B R 5 % B8 1K (Iysosomophagosome ) (B R I1: 2,4) R R IRKIEE T, 4 W2 (B IR
I: 8) HENFRANMBEREL, R LBTARKN.

KEBEBHMEHED, SRTHHARR R ARBEESES  ABENEREARMALEERFTENE
B AAKNARELRGEFBERBEERE, A XESRNYREHEITHBEBRESBMBER. XHHE
BETERER, EERE AR R D EEREEANTRAZ— KRESZANARSRARBERLR
ik 75 P B HE B IR NG B 4H St
2.4 YEYHaH (spermatid stage)

R — 2B/, BYRGHRERKE RIS, HHEFEKE XS5 M T 4R 0. 838 RB
(A I:5,7), emyga0%m, EEER, LSS G TEERN. FHREZELK, B 4
ERARERL: 6), BYRBLWELS A THRY W, ABHREARKREHEDTE RO R RENE
SRR, BOBBEELSE5 TR S8 . X RAIREWTE BB F R8T (B 0: 5,6,9) HEHERE
B/, R4 AU B BB R KRR B REFEREE ARG, B ek TR S
Rraf A .

R RBRERERHE R, RERX, ARFEAI A REEBE HTANRERNMEFEEEE
e, BEREVNRECTREBGHEY KB AEHAR(ERD: 8), ¥ RARNE/REE(ERL: 9).

BAZRKHEE, HTEYSSWTENER, SERBTFRETERENTFREXREREAIX . KMER
R RATEY, ERREER AR RS RARAKR, BARSVMEARHE, TR, RABFHENXL,
X—ARFAIARVGHEARTERBE EE20, GHBEARABRHEEREEREN, S5RBFHIW
R BBESETRENER, SEXRBERFANSBEX MERNE, BEBENKENKHRBERES
BT A RS, GO T BRITUA DY e R A N 4R R R R 4 RER Ay, AR, R
BERFENYREELAER, ARFXESREMEQR, BMBARAHEARR ML, EEHEK.
2.5 ¥5FH (sperm stage)

BHBARNETEERRERE, PRERUWBREREN, REXMER IR, BREF R
R (spike), FEMEFENAFHRLFIREARL 1) BREREF VRN RY ARZES, BAME
AR —HER, Z 2R WREYREBEAG TLZRYEZR(ERIT : 10,11).

BTANTRAWHAS, KEETEYRBEBENSSHREER ZEBRES A THRREE
w4, BAEMEEMEM/NE.

XRAMKTEREEMERSHELRBRARE BFERE, ELHRBATHAGREY, gk
FRNEZE, ST E HE St

3 %W B
3.1 £k

EER, BXARANBERS, AARRLEEARELREREHEYNRFRNFRAR . &
RETRESBHFARENERTAEE, B+HEXTEDWER T EHRABFRLER ST B A BT

BMTRESIET, NERAMIAE T, KNAERSEEETERRL, RRTEFAREREHEFRE
FRPMEREE BRANEEEHNES, AMARERD, RSHAMMN AR AREREER S ETHE
ERINRL, FEXERE, BMAMGRERS, KEBSHAMNARBEXERE T E S BRREE AT
B RBEEREFN mRNA, XEYFREIRALEALELR. X—RALEY, REBBHEREERES RS
REOAR BEARN, AEEEWEE, BREEY, 258 TIUERMER BT, 082 LR
HABIGESARAKBARES, BBRE, X—A5FEAEEHRAY HARSETFHERI MR
ARkl BRI TREIEY, ANEANBARANELSAHEUTILAFTE: (1). HEXF
T ). IEHBESHATR; 3). EREW . XERARRTERABERR L TR HREHEHEL.
TE—F IR Cambarus sp )RR T RAE B, KRBT RBURAT A, X875 4 9 A SR LBk — 4,
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S 5H A ELBRILER, J8 T 005 A 8 324 88 8 . MacRoan!”! & Nath!™ #3A %, MAREEL RN
i, MTHRREREBETRBEME, AEWREERSH—K.
3.2 Bk

AHEERTFRASBIREENEREL — EAB M IBFRAEEENNE. FEHAEN, 3
PRETFOTES, SEEIEBEREHNRERRE, XIEVRBESS5 TRFRENE R LEEH
RTELXPEHNEFHRAN, BAEBARHEN LR REEENUE, IFARFBFREIR
L, BEHER NS SHRE T, TEEERAMERNRE AEERNEEHMRBFEFAEER
EHA.EAARIEE S, MERTHRE, RHENBSERANEBEBET HREBHE, ¥EHHR
B B Wt 4k (autophagosome), M FHARMARFE L FE L AR EHINL, AnEE L, BRXKVIEA®R
(macroautophagy) . 1 B A B A R WKW, REEXREHESHEMOTR AENEE, QEABERN, F
WEBEEMBRER, TASHRR A I AR NS, XY RS E MK RN R, BERR
SN FWE, SAERERED BERARA, BARBANEHRES S, ERERE— BTN, EE
W BHRRE T — B .

A 4 ML A8 /N B 55 — A TR BB R Tk N 5 M A B AR L E B M P, AR S KB A 4B R R, T
BSESRE AHASSAERE(ERL6) R EREBOERERD, #—BRETFLEOHR
BRRET Fk.

3.3 ARN
FEHRERBIFEFRESBR S, AEHEERA WD MG TE AR, R E N EMN/NE SR
SN A B T R P (MR IT: 1), ECOHAEOR . MRS JE 40 M BN 40 L, 4E M PORLTE R IR/ R

% .Kaye %0172 34 H 7 1% ¥R ( Cambaroides japonicus ) ¥ FRAB R BRI, LW E T HE 4 FHE DA XN
WERERSZ, DARBRFE BRAER KBEZRFAUESEEAENRERR FERFEARBESIANE
BEARRD AT, fEUAEIBRETARAEABEEARR. ABERETEXTSHUETHR
HHERARTH-BERR.

3.4 ST ¥4HFE (sustentacular cells)

IRABSEBEERMXATY, AEAEEERNEEEN, HAATHAENYRREEZHS A
E+REEEHYIHREERLIN MG FYURTUEBSAH BN EEMERR, XA FURGERR
W EBESHRES, BEEENNE, TEELHMER, NXEBSHABREER XREMH.EH FBIFE
S, TRARMERRZTEN, EPENMTEAREEENTRETNE L. —AZRER, S4ABERE
—PMEENRERI; —ABFRER, VEBAENATRERBHYRARE.

MR DNEREMEAL, TUAKARBRARNETRE BEARE, X907 RERL
n, S M EERENMRERRER, ZIMRKEERFRE, GEBEAH; BSHRY, B THESHAAKX
B RESREEREARENE, FXFAREHER, REEHTH, REEHEE, ERERKE
M, SMRERBAARE(ERI: 4); BARB RS FH, XHFARNRERREREENR, BHR
TR (ER O: 7,9).

XRARALRE BEEEARMERS BA RSN LML, SRR EBHEBNLHER BE
W, BEARMABEESIEENES, EXRARANSBE HANRR/DMYBREHNHES, X8A
HBEAENHE - P REFRETLENES; BESHEY, ERARABENZHERS, XRARARAE.
BEHEREEAARMMIVIEH S, EMRBESHEY, XAARSHESEEEERIRILNEE.E
KEBBHES, AESAOESREHERARBEERSIERN, REB\SHE AN RXEHME L X RT3
AR MARE, BARLTHRERERNBRZ S, W ZRamn, RBAKEERD>, @A
BREMEREBENARE, SAMNTEFXFARAREHENRE, NTTHEEBHAENEERE.
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B 1
L. M40 M PR R R B R M RO T P9 R P (VER) B 8K i 1 % 9 BB A (PLy) . M Z (), 2R
(CHn). 14 000 x 52. ¥ ¥5 5 40 F B 100 & b A B BR o & bl (M), W B4R (Ly), BB (Lp) A mBREE A
& R (VER) .5 000 x 337 %) 08 8 40 I 540 S 95 BB 44 (PLy) , K B9 B 4 (SLy) B KB 2ok & (Mt) .5 000 x ;4.
¥R G NE £ 40 i P A 75 W AR (PLy) MR ML TE P9 & B (VER) & IE 7 % A 1Y A2 32 % 86 44 (WILy) . 10 000 x ;5.3 &
R R BOR R B (NP) , % BE(NM) B P 4h 2 77 B9 R B JBURL (Gr) , 2Rk M (M) 4544 #8440 000 x 36.
7R YR BRE £ 4H A Mk v (EXV) DL KCHD o608 40 R B R (M) , 2R 4 (M) B 5 BB 1 (Ly) .27 000 x
B R I
IEEAEZE(N) RBEAE M (SER).20 000 x ;2. M BB B MY, THAMANBRETARN
(VER), ¥ %% B (SLy) B R B (Mt) .10 000 x ;3 KR4I, TR A X BN RB B (PLy) , iEA
R/ (VER) B & /R B4 (G) .14 000 x ;4 R EE MBI, EHMmSC),&(N), SEFBE(Wy), &
W i (LYs) B #5 T8 P9 5 B/ L. (VER) .10 000 x ;5,6,7 IS4 308, AR devk 4k, MABEWHH K, AR
F (G, R (Mt) B B 1 (Ly) T2 R B9 X2 R T2 B 38 4 AR08 4 M — (00 . Jo IR o -3 90 % 9 BB 4k (Ply) B 1K
S VS WA (SLy) B RAE B4 B4 10 000 x , 10 000 x , & 14 000 x ;8 FE 4, KEXFAM(SCOHEEE,
B h s R B 2Rk A (M) B LT 9 R R (RER) BB A2 .27 000 x ;9 XS4 JE M 3, BT TR A (PAC) EXETB R .1 XX ¢
PP B R (ER) X B /R B K (G) .10 000 x 510. FE4IMBEM , R Mt R, BRE TR TRE . 40
S2HR(Vn) R £ R (In) .4 000 x ;11. &~EEFEFRBR, BR(SP), IR (Vn) K2R (In) ¥ .27 000 x
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Explanation of Plates
Plate |
L. A lot of flatly saccate and vesicular rough endoplasmic reticulums(VER) and relatively large primary lysosomes(PLy) in
cytoplasm of spermatogonium. Indicating: nucleus (N), chromatin(CHn). 14 000 x ; 2. Mitochondria (Mt), lysosome
(Ly), lipid(Ip) and flatly saccate RER(VER) in the concave of nucleus of spermatocyte I . 5 000 x ; 3. Showing
primary lysosome(PLy), second lysosome(SLy) and a lot of mitochondria(Mt) in spermatocyte I . 5 000 x ; 4. Primary
lysosome, vesicular RER and wrapping lysosome (WLy) in spermatocyte II . 10 000 x ; 5. Magnification of part of
spermatocyte Il . Showing nuclear pore( NP), nuclear membrane(NM) and a lot of granules(Gr) distributing in and out of
nucleus, with clear structure of mitochondria(Mt) . 4 000 x ; 6. Showing exocytosis vesicle(EXV), which contains metrix
(M), mitochondria(Mt) and lysosome(Ly) . 27 000 x
Plate I

1. Nucleus (N) of spermatogonium and smooth endoplasmic reticulum (SER). 20 000 x ; 2. Vesicular RER, second
lysosome and mitochondria(Mt) in sustentacular cells at spermatocyte stage I . 10 000 x 5 3. A lot of primary lysosomes
(PLy), vesicular rough endoplasmic reticulum( VER) and Golgi bodies(G) in sustentacular cells at spermatogonium stage .
14 000 x ; 4. Nuclear of sustentacular cells(SC) , wrapping lysosome(WLy), lysosomophagosome(Lys) and vesicular RER
at spermatocyte stage [[ . 10 000 x ; 5,6,7. Primary stage of sperms, the non — condense nucleus changing from round to
long shape, double — layered flat sac formed by Golgi bodies(G) , mitochondria(Mt) and lysosome(Ly) locate at one side of
spermatid. A lot of primary lysosomes(PLy) and second lysosomes(SLy) in plasm. 10 000, 10 000, and 14 000 x ,
respectively;8. At spermatid stage, sustentacular cells connecting each other, a lot of mitochondria(Mt) and RER granules
in plasm. 27 000 x ;9. At later spermatid stage, the pre — acrosome(PAC) being forming, showing endoplasmic reticulum
(ER) and Golgi bodies(G) in sustentacular cells. 10 000 x ; 10. At later spermatid stage, the pre — acrosome being
convexing, which forms acrosome later, show vesicular(Vn) and filamentary(In) nucleus. 4 000 x ;11. The shape of

sperm in spermatophore, showing spike(SP), and vesicular(Vn) and filamentary(In) nucleus. 27 000 x
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