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WE: BKE (Acipenser dabryanus) JERAKEJZEETAE, HHREFAAR, FESMERKIL LHETR
FA LN KN by i BE 7 S AR AR PR BE (K R v G ROK R TRE IR, A A3 [ AT 15 SR
P RO, T R R B OO BRI N T B s I R R R —, Rk
fiffpeids FCBF RGN T BRI R AR AE R OB PEROR i, VR AL ISR AR . RS R e 3 2k
PASASFZKPRRT Naty KA FCHERE 735 S0 R B TN T, WA [HHRE 7 AL Ak
ARFERAT TOI. S5 SR, TEREDR TP A 1.52 x 10° A~/mls K3 T3 DL Na' & B,

HUOE K, ZJEN Ca™'y Mg™y Cu™s Zn™", 0P Na's K'\ Zn 70K [R5 rp 1) O AT B Sl 2 1k
E5H (P <001, Ca™'y Cu™'s Mgm ERAI G K TEILK P IR i 78 Na ¥l 20 mmol/L
N, R E s, R IRBUSE)IN R (FT) MAgar (LT 230004 (66.7+7.1) s F1 (177.0 £ 14.9) s;
K EATRE 70 KR EEARA B BUK, 8 KR 0.05 mmol/L i, K5 FT 1 LT &K, 2094 (109.0
£ 16.1) s F1 (1893 + 12.4) s, KK 0.05 mmol/L G5 T FT M LT 2Ud MR, 24 KKREIAS
0.5 mmol/L BA LW}, H§F3% 7 RISZ B0 I8 RELRS + 40 fut% & (5.67 £0.20) pm, HiEK (63.16+
2.79) um, KA (70.35£2.92) pm.
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Biological Characteristics of Acipenser dabryanus Sperm
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Abstract: Dabry's Sturgeon (Acipenser dabryanus) lives only in the Yangtze River and Chin-sha River, and
its natural populations have been damaged severely by long-term over-exploitation and increasing pollution.
In 1988, the fish was listed as class 1 state protected animal. It is immediately required to develop
conservation measures for its populations, which requires both management and understanding of its
biogeographical and biological chracteristics. Beacuase of the decline of natural spawning colony resource,

there is litter knowledge about the sperm physio-ecological characteristics. Healthy male A.dabryanus
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individuals which had been cultured by our institute were selected and their spermatozoa were collected. The
density of spermatozoa was determined by counting using a haemocytometer after 1 000x dilution of samples
with 0.65% NaCl extender, and the results from three replicates were averaged. Milt concentration was
enumerated by using milt collected into standard centrifuge tubes and centrifuged at 4 000 r/min for 30 min.
The sperm cell volume percentage in the total volume of semen was calculated from 5 replicates. Semen pH
was measured with a precision test paper. lonic composition of seminal plasma was measured by the atomic
absorption spectrophotometry method with the use of a AA 220 spectrometer (Varian USA). The effects of
different aqueous solution on the sperm motility were measured by using different sources of test water, and
Na', K sensitivity of sperm motility was assessed by activating sperm with 20, 40, 60, 80, 100, 120 mmol/L
NacCl and 0.01, 0.05, 0.10, 0.50, 1.00, 1.50 mmol/L KClI, respectively. For testing the motility of spermatozoa,
1 pl of milt was mixed directly with 30 ul of the experimental solution, placed on a glass slide and examined
under 400 magnification. The ultrastructure of spermatozoa was observed by using SEM (scanning electron
microscopy) and TEM (transmission electron microscopy). All statistical analyses were conducted with SPSS
STATISTICS, Version 17.0. For multiple comparisons between groups with LSD method, statistical
significance was declared at P < 0.05. Results were presented as mean + standard deviation (SD). The results
showed that the sperm density of 4.dabryanus was 0.63 x 10°to 2.73 x 10°/ml, with the average of 1.52 x
10°/ml, the concentration of sperm was 3.18% to 12.98%, with the average of 7.67%, and the pH value was
between 7.5 and 7.9 (Table 2). The ions composition in seminal plasma of A.dabryanus included Na*, K,
Ca®*, Mg*, Cu®*, Zn**, and Na* was the main ion in seminal plasma, followed by K*, Mg®*, Ca*", Cu**, Zn*".
There was significant difference in the concentration of Na*, K*, and Zn** (P < 0.01), but no significant
difference in Ca>", Cu®**, Mg®" (Table 3). In A. dabryanus, the Na', K* concentrations were lower than in
teleostean fish (Table 4).The sperm had the highest motility in river water, and the fast movement time (FT)
and lifetime (LT) were 142 s and 373 s, respectively (Fig. 1). The activity of A. dabryanus sperm in NaCl
solution reached the highest when its concentration was 20 mmol/L, with the FT and LT being 66.7 + 7.1 s
and 177.0 £ 14.9 s, respectively (Fig. 2a). When the concentration of K" was 0.05 mmol/L, the motility of
sperm was the highest, while the FT and LT were the longest, which were 109.0 = 16.1 s and 189.3 = 12.4 s,
respectively (Fig. 2b). The average length of the nucleus was 5.67 = 0.20 um (Table 5). Three intertwining
endonuclear canals traversed the nucleus longitudinally from the acrosomal end to the basal nuclear fossa
region. There were three mitochondria in the midpiece. The flagellum (63.16 + 2.79 um in length),
originating from the centriolar apparatus, had a typical 9 + 2 eukaryotic flagellar organization (Plate I ).
Some A. dabryanus sperm characteristics are reported here, but further investigations are needed in order to
improve our knowledge of reproductive biology of this species and to establish gamete management methods.
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I8 KT (Acipenser dabryanus) N FRKYLA (X% 2004), [ Fr HAR RS BERL (World
MR+, RRERAMEAKEEMEEE Conservation Union, TUCN) #fEZ (critically
(Acipenseridae) fifJ@ 25, /AT KIL LY endangered, CR) W)l (ALZESE 2009), [Hfx
MGV Cl e 1994), ExR I HEL BAHHED M 5 A4 (Convention on
PRI A B R B — 22 VIR 25 International Trade in Endangered Species of
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Wild Fauna and Flora, CITES) ff$3% I {#3- 4%},
KT RIS MR 0 28 B K G H AR IR X (1) 3=
PR G —. EHk, BRI R
AESIETREAL, AR ik [T 9E 5k
—5 NI, BURAMER I, EAERIR. AR S
MG VPTIRR GO L TT A, T BeE— 5%k [
I AEA7 P2 AR 52 ( Zhuang et al. 1997, Zhang
et al. 2011, N TRIX—BMMAETIH, X
IE IR T N T, s A
TFEE, AAEAT . HAR H AT SR R (1)
TRYGIE T BEEA, (A PRI ™ T R T
LR, KBRS K, TEdgk
HE R R CHEAE 1980, AN 4R AE
1981, PU I KT AK ™ B A 41 1988,
Zhuang et al. 1997) . JE&%% (Kynard et al.
2003) « ANTEHMEFREHEA ()RR K
37 KRR 1976, WK 1981,
DU I KK P Be 5 i A 4l 1988, A% %%
2009, f[xt& 2011) . AERE2E (ZE4R%E 2012,
SR FREE 2013) Fl 4y yasAL A (5K DY B A
1999a, b, ¢, 2000, Wan et al. 2003, VI 5
2004, Zengetal. 2013, Zhang et al. 2013) %5
[P

MG Foet R B RE IR O —
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V2 BMAaRN TEH I N R —.
IK FCEFAS AR PR B R, (H N DU TR 9 T Ak
B HERERMAL, PRI PR A AR AL

N T ZIHRE P AAAE OB PR AR 1L, 2012 45
4 H, VEFRIT 7L REPRS 1 £ 2 2Rk
FIBET, B AERSRIA IR A 2 B AR SCH
i, FE AR TN R, AR
BN T B AR SCGE I (10 R3O A R A1 A
KRBT

1 MRS5S

1.1 SERHE

S A Ik DB 3 £ D )1 48 A
W RFEBEK P RIE T IR, SR K R GV
LK. 2012 4 4 Mk 55 £ 20 08 o 6 £4
(Cyprinus carpio) INIEM . a2 HEDN 2 534
B, BT ORGSO AT, H
T B AT AT LR B K S, )
T-HRERORAFAE TR BOE R, BT 4CH)
VOB o ARUKSEIGERAE 3 ik AT RS
BT, 3 RIA KRR E L 1.
1.2 SN
121 FEBORE. KTHEEREHR pH iz
¥ B BERE BN ZI B B 0B b, W T
4 000 r/min 250> 30 min, R4 iR AR
RSBURAR B Ay %, RO ORE, ER
5 W, SERICTME. FHABMKECH 0.65%01)
NaCl M, Rk ICEPRFBOMRE 1000 %, FH I
BRIt (XB-K-25) 7E Olympus CX31 /%
BERUHEG MR TR, RPEE (AY/mD
= (80 /MEAKE T 50/80) x 400 x 10*x Fike

®1 TRMAEREER

Table 1 The amount of Acipenser dabryanus semen collection

PN R 2K (em) 1A (kg SRR (mD
Brood stock Age Total length Weight Semen collection
31 8 97 11.0 150
342 8 89 9.0 80
d3 8 92 105 120
V] Average 8 92.7 10.2 116.7
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£, EHE 3K, SRICEAME. R pH ik
4RI 2 R pHe

122 REFEBETFRSNE REMRBH
Eppendorf 58 10R ¥ (25 L L7E 3 000 r/min+4°C
NE0 10 min, B EFORERAEAT AT, FE S
ERTT - 20°C FARAT . R 32 B3 1 A 4
SN AA_220 BRI OGRS
FLHL 22w BTG o A e JER 3 4
FEA, BRANFEARE SR 3 K.

123 BFEINE KHSIIKIBEK.
WS AFNZEIR A, D AN TR 7K A4 0T 35 PG A
TG B FF A R . BT R B A,
LA 30 pl I SEE0 W T b, BT 10 x 40
ERAEE T, EHAE, FHBBIEIRE 1 pl K
WOR T SE I P I L A 4, RO FH A

T o BEFKARTE S 3 Ik, BOFIIE W%
o K FHsHERSMEHESE (1989) 7
o ML IREPRE T 3R A, K Hisshd
ROy WELEE) ., P, BidiEs). i
HEE) . KGT7F A 4R MRS IS T AR 2120 90%
155 1 JUHb B 2 B 75 6 (1)

1.24 Na's KXHHEFEHIREM RAAH
WRIER) Na' K, 52 Na'y KONk G
R Jmsgm . FH 28 /KR Hl Na's KT
Wi, NaCl K IE Jy 20, 40, 60, 80 100
120 mmol/L, KCI % E 4 0.014 0.05. 0.10.
0.50~ 1.00. 1.50 mmol/L. H:Ff &S [4EMik
JEBE 3 ANPATAL, METTIER 1.2.3 1.

1.25 RTEWUWE B4 BRI %

FES L 2.5% 0 5 e, K e RS 128
3 000 r/min &0 5 min, 7 EWEW, FINESE
2.5%MF % W, 30 min JERE TR A B0 R )
ek, E2.5%M Y, RIFAE4C T &
Mo B 5S8R 2k ¢ v i (phosphate  buffer
saline, PBS) 99t 3 k)5, H 1%HEKIER [ 2 ,
H RS EREE /K, Epon 812 WS (U1, R
VIRHDI R o FEARLBSRRA AT R R Y,
H tecnail 10 BUZE S L (fif 2= Philips) MEEIf
E{ENi

FAHE HLBEAE S % KRR 2.5% 11 1%
TR 3h BAE (0~4°C), H pH 7.4 () PBS
BEDE 3K, 1%MHRIR A E 2 h (20°C), BAEET
FEIK, TR S LR HAR, A il 5 a1
M, EASPEIE, H ST SN3400N IT R4 v 53 0
5.
2

2 S

2.1 X REPRUIN —ARARE

SEIG I 58 Tk B A T R ) — RRRR A
(K 2), HOREWEI0NE, 72 SRRSO
FEAEAE B MR 22 5 3k TGRS v 66 3L,
FEF A, il A ERRER, AR
VI 22 754 7
22 BREEEEZEE TR ST

i R RS 3 DA Na ™ s dee i LI KO,
ZJ5k Ca¥'. Mg*. cu®f. zZn*" ($3). Na'.
K\ Zn® 5 EAE 3 Rt ) SRR B 2
(P<0.01), Ca*". Mg*". Cu” ZR AW 5.
2.3 AREIZKAXT & REIRE & 1 B2

ARG ARV K K. B IR &
ZEAR /K A 1 B d2 Bl ) 1] (fast movement time,
FT) Ay (life time, LT) HKKFHAL (& 1D,
AR F IS B I AR 4 KR A7 AE B2
PEZS (P <0.05),
24 Na's K75 m

Na X}k ks 1735 I s L& 2a, B
#F Na WRER N, &K% e T m e g
AR, 40 mmol/L i RIRILH T X ks 7% 1
FIAMEIVE T, 80 mmol/L W 5E 43 Hiks 53 11 -
Na Wk 20 mmol/L I, K5 135 e, K1
PRIIE B A I8 B KA, 33 (66.7 +
7.1) s Al (177.0+14.9) s. K5 TIHOHHRA Na'
WIE A 20 mmol/L 2 Hf— EARFELE 100%, b
Na W4k 8Tt i, Ph e Pl R %, IRE R
100 mmol/L WA FHEHZH N 0, ALK,
K FIERS 5 s Jaaxifia s, 5N 120 mmol/L
RS PRl 0, HIIAYIKIG, KL
iZ%), PEWIZE 120 mmol/L 1) NaCl ¥, ks
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Table 2 The basic characteristics of Acipenser dabryanus milt

EZ RBREE (%) R FERE % 10° (A/mD - it
Brood stock Milt concentration Sperm density x 10° (cell/ml) P Colour
41 12.98 2.73 FL A 4 Tvory- white
32 3.18 0.63 FI % White
7.5~79
33 6.84 1.20 FLE S Ivory- white
V¥4 Average 7.67 1.52

3 EREERPEEETFHS CRA7: mmol/L)

Table 3 Composition of main ions in Acipenser dabryanus semen (unit: mmol/L)
N A Brood stock
BTy -
Tons composition 21 22 a3 RRLL
Average
Na* 34.93 £ 0.24% 46.42 +1.28" 23.70 + 0.58¢ 35.02+9.86
K" 2.19 +0.29* 4.09 +0.13° 3.10+0.12¢ 3.13+0.84
Ca>* 0.71+0.08" 0.99 + 0.05° 0.93 +0.03° 0.88+0.13
Mg** 0.54+0.04* 0.71 +0.03° 0.70 £0.01° 0.65 £ 0.09
cu** 0.034 + 0.003° 0.075+0.001° 0.071 +0.002° 0.06 +0.19
Zn** 0.001 9 = 0.000 1* 0.009 2 = 0.000 4% 0.005 4 = 0.000 3¢ 0.005 2 +0.003 1

B LTI + ApMEERR, AT EARK S FREREFREHE (P<0.0D), ANANGTFREEREREH (P<0.05).

Data are expressed as Mean + SD. Values followed by a different capital letter in the same line are significantly different at the 1%

probability level, and those by a different lowercase letter at the 5% probability level.

a HUEIZ )

400 + 1 Fast movement time
T == FjfiFLife time
" 300 +
L)
E ] L
= 200
E 100 + I
: A I |

LK it 4l 7K JFak IRk
River water Pond water Well water Distilled water

KR Test water
B 1 RN R T I m
Fig. 1 Effects of different sources of test water on the

sperm motility in Acipenser dabryanus

TARHGET . ARG TR, Na®
WL 20 mmol/L A 1 77 iy 55 HoAh ok 2 1]

ERWEE (P<0.0D). KPudiEshmagi
MgES Ha e, £ Na K EN
20 mmol/L k- PRdiz 3l 5 HAhIK FE 2 [R] 22
FiEE (P <005, AN 40 mmol/L K5
60 mmol/L Z [A] = AR E (P> 0.05).
ANTAL IR FE ) KXk R ARG 1475 7 1R 5 i
L 200 KPRz g AR A S A5 IR AR AL
T, BE KRR, K TPz sh
RiFFane b o o R R, Ik
3 0.05 mmol/L I, K Phidtia g fl Az e K,
Sk (109.0+16.1) s fl (189.3+12.4) s,
2 KO L 0.05 mmol/L Ji&, kbR
BRI B N R, M KTIRJE L #
0.5 mmol/L LA LB, K3 Sy BEsz i, A
WREFiEsh. KRN 0.05 mmol/L 5
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o Pudizd) . IR
Fast movement time Life time Activation rate
a
2000 % 1003 200 & (100
-~ AN 80 = ~ 180 m
Z 150+ E Zisof . ; 5
8 L 160 £ B - 60 £
£ 100 2 Foot f* 2
= g7 14032 = I\ L 40
= 0 / _\ 120 3% = 507 A\Y 120 %
L. e \ W
e £
0ot e—e——e . O F 0+ \= . . 0
20 40 60 80 100 120 0 0.10 0.50 1.00 1.50
NaCli# /% (mmol/L) KCI# % (mmol/L)

Concentration of NaCl solution

Concentration of KCl solution

B2 Na' (a) MK (b) XhH&KERETFIEHRERN

Fig.2 Effect of Na* (a) and K* (b) on motility characteristics of Acipenser dabryanus sperm

0.10 mmol/L K1~ Pidiz s Al A3y o o & 1k
e, M5 HABIKE 2 M 22 2 (P<0.05).
25 BRI FHIESEH

251 RFRA HFHE T WERA KR
T SkES. BRI R AL (B T: 1, 2D,
SLESA I AZ AR, R Ik R A
£ (7035 +£2.92) um, FEFAZEK (5.67+
0.20) um, HIEK (63.16+£2.79) um, 214%
K1 11.14 £5.

252 FETHOEMEH & KBRS 110 Kk H0
AR DX P 358 o3 Ll o THUAAABLAD=>{R S 78 5 A
WK T, IR, TSR (EIRR
[: 3)0 RN, T TR A2, TR T
TR S5 2 0], H5PE S% A . Tk
MERSRIANE Yl IRy N AR NS I ol
RS 73

A A% B R SR T BRI
B Ay, AU E O . A% A 3 4%
I A% 9 Ve SRR TEHES, AN A (R A ) T
ML, 3 AN MAZ VA Z HES L =M (&
i I: 4).

TEIR [CHAS 7 rf BO AN A0 AR I FE A4, 41ie
i NI SE B (IR T: 5D, TS
P 0 St AR 25, AR A R TAE N BT N (]
Ji 12 6), BAYI EXCMEE ARG, PBUR S
GREK A, MK LA S 3 A

[ T B 50 B e b A HE AR P B i) — ) (LR
I: 7)0

K ICEPRE I — R K IHE, K
(63.16£2.79) pum, HEEMMAMEE, HEL
Easu A TAER S, HAhE R iR
F 40 T ISR 22 A R, R R A o 5 R S
22, Hlh2e FAT BRI €9 + 27 XUBHE 45k (&
R I: 8).

3 g

31 RWESRRE

2 S RIURE 0 P 2 0 O 1 - I ik
ANFIE, A0 ORI EFORS 2 FEAEAN A AP
Z 6], [ Rf R AN [RIA A 2 8] BA K [A]— A A AR B
BT AN AR BEAS S AN R o 3k [RBRS 111
PR N 1,52 % 10° Avml, KTk
%, AR TR 29.4 % 107 A/ml, P
Sktfi (Megalobrama amblycephala) 1V 35%
JEh 33.2 x 10° ANml, PUKSK RS V3%
266 x 10" AN/ml CERHESE 1989), A
A LLZE I K, Wb 46 (A. sinensis) K
FHPFEHE S 3.26 x 10° AN/ml OFERF
2007), S KAT (A. schrenki) K12 5% 2.45 x
10°~9.50 x 10”~/ml (FMKITEE 2002), Plh
fii (A. persicus) KT FIIHEEN 1.54 x
10° 4~/ml(Noveiri et al. 2006) . Noveiri 25(2006)
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WEFURIN, R TR 155 B 2 AP 2
FHIEAHCHE, MMOREE S, KTHER, k2
WIS Ak B FLa e E e, drh
FLAERBAER, HRTHERR, AER
R, HRS TN BARIK TGRS 75
A AL, (H T IAMAAEXROR, BRR
HW R 2, £ wRE LRt TR 7% 5%
IR . IR FQELRE 1 [F K 2 Bt faAH b, 3
Fr AERT A, TR RS ARV K TR I b
373s, LKA 330 s (ERNTZE 2003), P5iA
FNEET (A baerii) H 353 s CRIBBEE 2007).
IK IR T AEV LK R RIS B () 142 s, AR
P 20 20 80 AFANHIHRIE G RHIEE 1981),
ThIEFRIE 4 Wk [T RS 176 VLK ok
IR R 241 s, FEfwly 780 s, HZERIR W]
RE AT ARSI S fE N T FRAE R R vp 32 318 9%
PRI S R i S R 22 1 g, 3 o)
Wiy, NI RS 7 R, Sy — ey
BE VTR AR A 5 | S IE RS 1 T T B¢

HR, WonHEPER REFE B ) A =R 1)
#,

ik RS pH Ju [k 7.5 ~ 7.9, FidL b
FAHL, X A SRR BTG W () 45 . T8I
ks - PRI E ) R A i A ARV LK Hh ey, 31X
5K Ot (Silurus meridionalis ) (% A J8 %%
2002) . 1% (Sinilabeo rendahli) (2% %5
2005). Fifg il (Gobiocypris rarus) (KW
S 20110 ABL AR BT LK A <K
U, A EARIE Y 8.74 ~ 9.92 mg/L,
b AD 3 AR AL &, H pH A4S HIAE 7.4 ~
8.0 2], HEHINS 1 Hcili pH, XA AERHS T
EVLK G e m W Jm R 2 —, o5 —J7 Al
RS AN [RI KA BT 5 B IR A K
32 BREKEIEETHS

1 PCBEHRE 5% v (1) 85 1 J 4 [ HiAth £ 28 1 Bl
WA 4, FhJE AU 2R 251 1oy AN TR — D7 T
SR TR KRG ANE (Toth et al.

®4 WOREMEFEEKETER (A2 mmol/L)

Table 4 lonic contents of the seminal plasma in different species (unit: mmol/L)

P#h Species

B T-411% Tons composition

K Ca* Mg** Zn**
1B KT Acipenser dabryanus 35.02+9.86 3.13+£0.84 0.88+0.13 0.65+0.09 0.0052+0.003 1
WA A. persicus (Alavi et al. 2004) 62.44+682  6.92+0.88 0.79+0.03  0.52+0.03
PUHFINEET A. baerii (Psenicka et al. 2008) 28.0+0.7 25+03
WIS A. fulvescens (Toth etal.1997) 25.6+2.8 578+0.49  0.16+0.05 021+0.02
i AT A, schrenckii (355 2003) 38.92 2.29 0.47 0.013
IS A, ruthenus (TR 2003) 48.32 2.05 0.34 0.016
W) Polyodon spathula (Linhart et al. 2003) 21.739 2.495 0.195 2.292
i A sinensis (JF3 2007) 7.8 0.1 0.8 0.016
% Wit A. gueldenstaedti (Li2011) 3458+4.61  229+050 035+0.12 0.70+0.25
N6t A. stellatus (Li2011) 20081075 542+1.06 028+0.06 0.29=0.05
% Hypophthalmichthys molitrix (8- KHFE 1992) 1572 32.02 0.05 0.039
W% Oncorhynchus mykiss (Glogowski et al. 2000) 1220+142  304+45 1.10+£026 0.85+0.12
KERIG 4 Oncorhynchus keta (Morisawa et al. 1979) 1420+ 1.7 66.1+£4.9 22£0.1 1.6£0.1

KBS Hdh LAFH4(E + ki % )7 UK R . Data are expressed as Mean + SD.
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1997, Alavi et al. 2004, %37 [t [ fi 7=
UM I OV IS R SRR AR A K
(Piros et al. 2002, Linhart et al. 2003, Alavi et
al. 2006, Psenicka et al. 2008). [AIfE 25—
FE, ANFNB AL B3 R J 0505 s e - B
Ty HIE, ARSI BRI ) L
BFAR 2, 1& [REPRER A 0 & 54 (35.02+
9.86) mmol/L, #2 (3.13 + 0.84) mmol/L,
TR A0 280 &k 50 ~ 150 mmol/L, #f45 &
4 25 ~90 mmol/L (Alavi et al. 2006, 2008). [
Tk REPRE SRR RS54, K i ik i R
EHL, UG, R e E S Ak
HZE 90 7] BE A PR TS Yeadi i) (Alavi et al.
2012a) . PHZAMEIRG oK K his g E 2
21, 1 mmol/L A T LAFIHIRS T AERS K
(1323 (Alavi et al. 2012b). K HHEEH & B
ERBR IS AEVIRR, SEIMK, B
U2 WS R, WRBREL. 4
G LRI AE R, Ik IR T i T
FIRGER TR LN JLRMER: 1D SRS
FERAE 20 SRMREA R 3) kg
RE: 4 SRWEARIEA R, BT EdRJLS
YERI AN, AT BRI R ER 3K 1 5052 RS G A K%,
XER TP .
3.3 Na's K'WHEFiE SR

Na' & 4EFF A1 a7 PERNSIE 1) 32 2R
257, Na nJ LIE ik 175 & 40 M i s A= A= s 1
Wi, PETIS RN Ca® W Ak, M
BT TR ) ATP BEEYE, (S 1
B, R B R IS S IE . Na'fE—52
YO ] A HAG 2 i AORS 0E  RIn RS 1 1s3)
TR (PR, A5 0 B RS 3 ) R A2
0. WEDRS FAE Na ¥k % 10 mmol/L iz
A K, 40 mmol/L I n] RS 11z )
(Toth et al. 1997); HHEHIRE T A 0 ~
100 mmol/L [f) Na ¥z s, BHIKkETFEk 1
Wk TtmE TR, KriaalBidEkiEh
25 mmol/L IR 2007). SLHEMH, B
Na' WK, A KPR 1% 16T m 5 0

TFE, 40 mmol/L FJRIRINH T 4G 1% 10
FHEIER, 80 mmol/L 5E 43NS 7% 11,
20 mmol/L ks 1% Jidsermy. FIRBIFFTHE WAL
WRPEI Na By 5 n] LU HERE 5 653 (085 -7 195
77, AE[] B A00RE 0 40 B A R BE ) Na™ B
G BURYE, CEWIITERY, 66K 75t
Na' [ A W)U E 22 RS Rl F1 Na™ 75 &
Y (Alavi et al. 2006)

R R, fEORE T ER S 2
FrER, KOORS00 A RO 5) M B K
KBBE RN EEE T, [REEfa AL, K
T fORS IR S0 E IR (Gallis et al.
1991), {EXE IS B KTk Bz, mr bl
W S B ORE T T ) (Alavietal. 2011,
APt KSR IR AN A,
W34 1 mmol/L (Toth et al. 1997), ReWyiid Kk
0.5 mmol/L (Linhart et al. 2002), ¥HtT K
2 mmol/L (Alavi et al. 2005), /MAfF K
0.35 mmol/L (Alavi et al. 2011), KKK
0.50 mmol/L, FH AT WL ook 1 XK B 11
K™ HAR G st s 2Rk g K
YRR o KHHIR BE AN R AT e 5 RS KR
AR, LR, RewiiRs i KRN
2.495 mmol/L, ZHfu#k 0.5 mmol/L i) K Bl HAF
POHIAE R, DRSS 1 KR R 35 5l
() = 2EMEIR T (Linhart et al. 2002), iA KA
K KR 2.19 ~ 4.09 mmol/L, LT
RS FIG D IER R, R AEE A, K
1K PR ARG S 2 i) R
34 BRI TFHIES

K CERRE T AN Rk, FEPI AR, K
T HSKES BRI R MR IA AR
PR T [ HL A B3 £ RS 5 TOLAAR PR TS PR AN HE 51 AH
B, RETFES, 830a5450F 2102 FEN)
S, ORI TR S5 A R S 1 v B B A T
W BRI L. T OR i 2 2k
FURIAEAE, S 7 004 RT LAAE 52 RS R I fik ke 2 i
O FNINIIVE o 3k IETRS 7 A B/ T
o fig e, X HE BE SR AL E AR R/ MAH G
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Table 5 Morphological parameters of spermatozoa in different sturgeon species (unit: pm)
T e G s ek pNUibER T [ EEINAE
ZH e - A. sinensis A. schrenki A. fulvescens A. brevirostrum A. sturio A.baerii
Parameters u C;p enser (e (FE L% (DiLauro et (DiLauro et al. (DiLauro (Psenicka et
Ay 2007) 2008) al. 2000 1999) etal. 1998) al. 2007)
TR 0.29+0.12 0.54+£0.15 0.99 +0.06 0.73+0.14 0.78 £0.08 0.83 £0.11 0.95+0.17
Acrosome length
T
s M\)“; 0.38 £0.05 0.68 £0.06 0.87 £0.09 0.81 +0.07 0.91£0.06 1.00 £ 0.07 0.93+£0.12
Acrosome width
% X K5
B KK 5.67+0.20 7.29£0.32 5.69 +0.43 6.99 +£0.83 3.15+£0.36 4.98£0.83
Nuclear length
KT 31 B
Anterior nucleus 1.05+£0.06 0.59 +£0.05 0.88 +£0.04 0.68 +£0.07 0.75+0.11 0.92 £0.06 0.87 £0.13
width
B 5
Posterior nucleus 1.07 £ 0.04 1.84 £0.05 1.26 £0.06 1.04 £0.08 1.21£0.12 0.55+0.08 1.14+0.18
width
i K-
. ' Eﬁi&ﬁ 0.95+0.18 2.17+£0.36 0.51+0.12 2.68+0.43 1.91+£0.35 1.37+0.16 1.09+0.43
Midpiece length
EP lLr—‘—'
0.52+0.07 1.57+0.27 0.91 +£0.05 0.70 £ 0.08 0.81 +£0.09 0.51+£0.07 0.81 +£0.57
Midpiece w1dth
WERL 63.16+£2.79 33.2+2.74 36.9+1.25 47.53 36.70 37.08 44,75 +4.93
Flagellum length
ERS
70.35+2.92 38.70 45.7+0.18 56.63 46.41 42.74 51.76

Total length

K EAE LTI + Frif2% J7 203K R . Data are expressed as Mean + SD.

(Debus et al. 2002 ). 1 Rl k1~ THAR S AR U
SR AMNGE ), XA L R T (R
25 2008) Bl A FATHS 140 ML A% (B A AR
NE AR AR AT — 58 25, 1K IR 140
ML A% ) HT S AR R AR — B, T At 6 £
(DiLauro et al. 1998, 1999, 2000, Psenicka et
al. 2007) ) 52 I A A1 e AL AL 40 1 2
(F£5, BT Do G388 141 2 ESRA
A W] e RS T AR A T 2 ) O A TR AN [
KA R, KPGEESES (DiLauro et al. 1998) H
A 2 AN AMIAZ N, Tk T R AR 6 8 —
AT 3 N N, NI D6e H AT A
W54, Cherr %5 (1984) Yh B ERS YRR & 1L 72
ke Bz e OB B ORI VE o kiAo RS T

B8 =R IR T (adenosine triphosphate,

ATP) [ EEM Ty, KT ebifA i) % H EA
[P JE I ANE], 7F CARIE G, gy
3~8A4 (A 2007), PEARIETA 3 ~6 A
(Psenicka et al. 2007), WMERIA KT 3 4,
RARAE AR B 1A H ) 22 2 [RDRS T35 12
(A7 AR AR SR it — 20 . IR TGRS+
E‘J%‘i%k%ﬂéﬁﬁﬁﬂﬁ? LAt i, 045

KR RIS Sl R iy 0%, XA Fr iR
)\El’ﬂﬁﬁn
Z % X M
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Explanation of Plate

Morphology and ultrastructure of Acipenser dabryanus

1. Sperm morphological characteristics: A comparision between 4. dabryanus and other sturgeons, . A. dabryanus, 11. A. schrenki, 111. 4.
brevirostrum, IV. A. fulvescens, V. A. baerii, V1. A. sinensis; 2. Morphology of A. dabryanus sperm under scanning electronic microscope (SEM);
3. Transmission electronic microscopy (TEM) showing the sagittal section between the nucleus and acrosome; 4. TEM transverse section of the
nucleus showing the endonuclear canals traversed in the nucleus; 5. TEM showing the implantation fossa region; 6. TEM transverse section of
nuclear areas near midpiece showing fibrous body with double annulus tube model; 7. TEM showing the midpicee with mitochondria irregularly

dispersed in the cytoplasm; 8. TEM transverse section of flagellum showing 9 + 2 microtubular arrangement and lateral extensions of flagellum.

A, Tifk: Av. TR C. #h&: CM. "FfdE: E. AIMAZ A : F #iE:  Fb. 2F4ifk: Fi M6E: IF. AAE: Md hBG Mi 26
Riffs N &K PM. JEEMME; S. Wik,
A. Acrosome; Av. Acrosome vesicle; C. Cytoplasmic sheath; CM. Microtubules; E. Endonuclear canals; F. Flagellum; Fb. Fibrous body; Fi. Fins;

IF. Implantation fossa; Md. Midpiece; Mi. Mitochondria; N. Nucleus; PM. Microtubules; S. Subacrosome.
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