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Abstract: [ Objective] This study aimed to observe the normal morphological structure of eggs and sperms of Hucho
bleekeri, compare differences in ultrastructure of sperms of varying motility, and reveal the intrinsic association between
gamete ultrastructure damage and decreased motility in Hucho bleekeri, providing theoretical basis for optimizing its arti-
ficial breeding techniques. [ Method ] Sexually mature female and male Hucho bleekeri reared under artificial culture condi-
tions were used as research subjects. The morphological structure of normal eggs and sperms in Hucho bleekeri was ob-
served through histological analysis with scanning electron microscope and transmission electron microscope. Mean-
while, the differences in ultrastructure of sperms of varying motility were compared using the sperm motility detection
system. [Result]In normal eggs of Hucho bleekeri, the nuclear membrane was dissolved, the nucleoli completely disap-
peared, and vacuoles distributed close to egg membrane. The egg membrane surface was smooth, the pores were uniform
in size, the vestibular region of micropyle was flat, and the micropylar canal was relatively deep, belonging to type II.
The structure of normal sperms in Hucho bleekeri was of flagellate type, consisting of three parts (head, midpiece, and
tail). The head was elliptical or nearly rounded, without acrosomal structure, and intranuclear space (nuclear vacuole)
was visible within the nucleus, with granular or homogeneous chromatins. The midpiece (neck) was short, consisting
mainly of the centriolar complex and sleeve. The tail (flagellum) was slender and smooth, with the flagellar axoneme
exhibiting the typical “9+2” microtubule arrangement. Scanning electron microscope observations revealed that immotile
Hucho bleekeri sperms displayed irregular head contours that were shrunken and collapsed, with an inconspicuous mid-
piece connecting structure, and the flagella were commonly broken and missing, unable to maintain normal morphology;
highly motile sperms exhibited intact structure morphology, with plump ovoid heads, a tightly connected midpiece, slen-
der flagella without obvious damage, and clear structures in all parts. Transmission electron microscope observations
showed that in immotile Hucho bleekeri sperms, the mitochondrial structure was disrupted, the membranes were swollen,
enlarged, and ruptured, and the internal electron density of mitochondria was decreased, with a wrinkled and uneven
head surface, disrupted or disappeared nuclear membrane, and loose and even disintegrated chromatins; in highly motile
sperms, the cytoplasm was dense, uniform, and compact, and the plasma membrane was intact with normal structure.
[ Conclusion] The oolemma of normal eggs in Hucho bleekeri is smooth, and the micropyle belongs to type II, with
nucleoli completely disappeared and vacuoles distributed adjacent to egg membrane; normal sperms consist of three
parts: the head, midpiece, and flagellum, exhibiting the typical acrosome-free structural characteristic of teleost fish,
with the flagellar axoneme in a “9+2” microtubule arrangement. The structure integrity and maturity of the plasma mem-
branes, nuclear membranes, mitochondria, and flagellar structure are directly associated with sperm motility in Hucho
bleekeri, serving as key morphological indicators for evaluating semen quality and optimizing artificial breeding tech-
niques.
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Fig. 1 Histological structure observation results of normal egg of Hucho bleekeri
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Fig. 2 Scanning electron microscope observation results of normal egg of Hucho bleekeri
A BIFHAR B D S2RGALIX  C BIIRER T (BEFL) o MR SZREFLIX PLBEFL s MV TR IX s MC LA
A:Egg overview; B, D:Micropylar region ; C: Egg membrane surface (pore). MR : Micropylar region; P:Pore; MV : Vestibular region ;

MC: Micropylar canal
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Fig. 3 Transmission electron microscope observation results of normal egg of Hucho bleekeri
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Fig. 4 Scanning electron microscope observation results of normal sperm of Hucho bleekeri
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h:Head;md: Midpeace (neck) ; f: Tail (flagellum). The same was applied in Fig. 6 and Fig. 7

200nm @ e 200 nm
o= “ - ==

Es5 JIBREFHEEEFHENEFRERIEURER
Fig. 5 Transmission electron microscope observation results of normal sperm of Hucho bleekeri
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cf: LA 4 pf ANA LT 4. K] 8 FIIET 9 []
A :Head and midpiece of sperm; B:Sperm flagellum (longitudinal section) ; C:Sperm flagellum (transverse section). n: Nucleus;
m:Mitochondrion; s:Sleeve cavity; v: Vesicle; pm:Plasma membrane; nm: Nucleus membrane; cf: Central fiber; pf:Peripheral fiber.
The same was applied in Fig. 8 and Fig. 9



64 XA N AT F S0 T Fodl T 49 24 S5 AR S 25 M RLIR

<1723 -

A AL A R B A A Gl S R T 22 i
OVRL) RS s rh S Lok, B R IRRARS
A DLTE TR ZORLARIE . RS T HEB AN, K
AR 3 i 5 0 i 22 B AT ML RRY 1 “9+27 Rl A 45
oy, SR £ 4E v 9 2 IR 2K, v e £ 4R DU
1 2O X 5 7 R A D) T w00 38 i 2 0] .
AT IR NG | T8 AT e
2.3 AREREIBEFEFETENNRNER

3 FEHEPE N BRAT 2 o AR 115 A7 A8 W A

5o b, V)BT B 6 ARG T30 J5 e AR iz

SHREST, SEA RN 5 271 [ BRFT 27 el 130 ) 92 3
RFEEIS 8] 92 s, 1 7 P 45 5 3% 1 DT 2 A 1
Je BB SPIRZS R AF , 18 SRR Ak 201 s, 2355
PR d)/n
2.4 AREREIBKE T sFFHBMEMILR

T O 3 B BT 2 S - i 44 L - b Ak
BOWEEAE R, A AR g 09 )1 B 2 ok 1 e
SE SR AW B 255 . VBT B BERS T
(TCTH 1) S A8 B AN KLU A SR , v B e 4
LARNZRTAR | SESLS i LTRSS e 12 1
A 6) 5 271 B B i 1 (R AT 1) B3k 3R 5

h BEAS A IEA SRR (B i A7 A — 2 2 W A R o
([E17) 5 371 BRAT 2 B0 1 (g i 1) (B 25450 5¢
B SRR B IR R, h BOS R R IR A K
HICH R4 05 , 2 gk s i (B 4) . ml 0L, 1Bk
PSR TOT5  S A S B S AEAHOG

it HX 3 R I BRA 25 o 5 )25 2 v 1 130
BEOLEEAER, K GG 715 R 16 1 00 )1 By 2 ok
Tk AR 2E S W . 1B B ks 1 (i
J1) BRI SER BEREIR , I AR R, i A
PR FEL 0 R S o, B (L 5 2R M TR B B AR T
K7 Sk AR AR TR AP0, 20 2 5 A e 2l
T, Je AN HICEE A, Sk A B X 3 2
([#18) o 2°) 1Bk & oy 5~ (v 253 1 ) AR 240 ffd 2%
GG EEA SE R AR R AT (19) o 3711
PP RS T (R 7)) B AR ML 2 51, 20
JRBESERE S5 MR (K 5) o BT 1% 1 54
T ECRR B o Se R S A A A S TR ARG

3 itie
Gt 2RO i AN B — e JR R 2 4 R
[ J5i 72 (Iconomidou et al.,2000) . BF I | f4 525 FL

6 VIBFEFHET(TENHNEERTFERBEARER

Fig. 6 Scanning electron microscope observation results of sperm (immotile) 1” of Hucho bleckeri
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Fig. 7 Scanning electron microscope observation results of sperm (moderately motile) 2* of Hucho bleekeri
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Fig. 8 Transmission electron microscope observation results of sperm (immotile) 1% of Hucho bleekeri
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Fig. 9 Transmission electron microscope observation results of sperm (moderately motile) 2* of Hucho bleckeri
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