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Physico-chemical Properties of Milt and Fine Structure of Cryopreserved
Spermatozoa in Tiger Puffer (Takifugu rubripes)’

Yun Jeong CHANG, Young Jin CHANG and Han Kyu LiM
Department of aquaculture, Pukyong National University, Pusan 608-737, Korea

Experiments were performed to find out the physico-chemical properties of milt, and morphological changes of
cryopreserved spermatozoa in tiger puffer, Takifugu rubripes. The average number of sperm and spermatocrit in
milt stripped were 9.81 = 0.34X10"/mf and 97.8 £ 0.8, respectively. While total lipid concentration from seminal
fluid was higher than that from sperm, total protein concentration from sperm was higher than that from seminal
fluid. Na and K concentrations in sperm and those in seminal fluid were similar each other. However, glucose
from sperm and seminal fluid were not detectable. Spermatozoon of tiger puffer was consisted of head, middle
piece and tail. Size of head showing horseshoe shape was 0.65 * 0.10 yum in diameter and 135 0.30 ym in
length. The head fully containing chromatin did not have acrosome. Mitochondrion in middle piece was 0.2 ym
in average diameter and flagellum showed 9+2 structure. A few of cryopreserved spermatozoa showed
morphologically loose or swollen plasma membranes.
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Table 1. Physical properties of milt or seminal fluid
of tiger puffer, Takifugu rubripes

Property Origin Mean * SD
pH Seminal fluid 82£02
Osmolality (mOsm/kg) Seminal fluid 3834 + 2.1
Spermatocrit Milt 97808
Sperm concentration ~ Milt 9.81 +0.34
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Table 2. Chemical properties of sperm and seminal
fluid of tiger puffer, Takifugn rubripes

Property Sperm Seminal fluid
Total protein (g/100mé) 14 (14)  0.1~02(0.13)
Total lipid (mg/100m{)  27~33 (30.0) 82~89 (85.5)
Glucose (mg/100 mé) ND ND
Na (mEq/¢) 48~49 (483) 49~51(50.0)
K {mEg/%) 47~48 (473)  50~51(50.3)

( ): average, ND: not detectable.
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Fg. 1.

Takifugu rubripes. Electron micrographs of unfrozen spermatozoa. A: Sagittal section of spermatozoon showing head
with compact chromatin, mitochondria and flagellum. B: Sagittal section of head showing proximal centriole and
distal centriole. C: Cross section of middle piece showing a flagellum surrounded by seven mitochondria. Note the
9+2 pattemn of flagellum. ct: central microtubules, d: distal centriole, f: flagellum, m: mitochondrion, n: nucleus,

p: proximal centriole, pt: peripheral microtubules.
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Fig. 2 Takifugu rubripes. Electron micrographs of a few of cryopreserved spermatozoa. A: Sagittal section of a
spermatozoon, B: Cross and sagittal sections of spermatozoa head. me: plasma membrane, n: nucleus. Arrows:
Damaged plasma membranes.
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