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Interaction between spermatozoa and serum

Studies on the sperm agglutination types by serum and

the factors influencing the sperm agglutination.

(Laboratory of Animal Breeding, Faculty of Agriculture,

BRI DR B0 FITH T, B, BEREUCR

I.
By
Kyuki MATSUMOTO
Ziro MORITA
Hokkaido University)
L # =

MEeTcHINIKOFF (1900) 2T B F 2R FEIMFIZ MK
DTHRELRTHEHOTLE mEEBFOMEEE
BT 2ERIBOTRE ThHD. LTHTOLHSE
N B THAEZE 2§ 5, &Y METCHINIKOFF (X
KBOHINLHE TREETIZEIRS star-like mass 2
AE > BEhHrot, 0%, BRMb (1927), Bern-
sTEIN & Lazarew (1933), Karto (1936) FENEH
PRI E HOHEE LD T B8, T O EHEE
OHLETR HDH, Tk b EIIZES O TREET
Fotc. T O EH RV RHESE O KL HENLE,
HENLE & CHAMBER (1938) 1z kDTl &h, X
whole bull sperm, spermheads, spermtails DZKRE
IS T, BEMRUMRDOER L EDL, €D
#% SneLL & Poucuer (1943) X HHABROHFOH
ETRMBELTIHRL 2. BE KiBrick (1952) i
#DOFTEE ¢ Gelatin agglutination test’ (2 XD THK
R, REBRVCAOFEELFENTN %,

LITHE PRI T BRI TR D E, BB
BEIITE T, MAIZ Smith (1949) OICHE % Ha
T HIZBEE G, <R Wison (1954) 122 AD

* AR R R N

BEHEEPBEL T3,

Llkoin<, FFoREMIZEE L Th¥EmEes A
W T RIFEN R A BB XN TR, ARUKBITR
T FEEHSIEFIRME TEL SN, TOR
SO IE AL PE 2 HHIT Lo TESER & BEH T
BB L TERDODTH2RELHE LD THRITH
%33, :

II. EEBFERUVIHEGE

(1) sy

JekE—EREREYt, B 7, 45 @¥E6 W
F5, FREOFrFMmMAZ, EU¥E 156 KR4
P REERERAC L, EEESILILA A SEREE,
MR IR S A TR RIE D b D Th B,

(2) EBRHEEEFO—RWNEBER

EEMLEICR CEIERR L viIRm L, FKROMK
EHIR L VIR s R % 55°C~56°C 30 Sdm
L TIEEE L, —FRRIRmMERIEER (B
Hizrz 288 01E 5°~6°C 12457 RExwofi#tl, B
B R R T DDHRE iV o, M, IEHERIGE
REeEREFELOALEETH D,

(3) & 5 =&

ML 0.5 cc & RBEITRY, 2 HHR



JEDR TR 0.02¢c.c. ZBERIL, BHiZZ ¥ h—
N5 R LTI S TR L 2

(4) | & =

MR DO THR SN DR T OEEEREIZZ 2 Th
B, ZeRAIL TROmML Lz,

a) UARPELSE : BEMS A TRl & L CHIEE L o PR

# H.
b) EMEE  BHE Pl & L TEE Lo TFHER
# T.

BEEILEE 3 RESMIE RO T O/ NN FTHE
BERERIEMTNC S5 L /TR EAL, BIRIINT
RSB O % [ TERER DO AR I b D TR
DI REN TV B,

+ R 2~5 ORI L AT —T

H ot BEEE 6~10 DIFTEER

0 BEEERT 11~20 DR FEN]
DHE, F—IRE P Tl 2 B—0BER R
OTEERIT VEMOb ORI, XTSRS & B
BESA—EMTRE TV 2541 RER DAY
fEL7z, ¥, WFmE L BmEd < b 2~4 FHAN
VLB E B R RO T D G ORF DS
MIZEE TIIEOMEIR 2 B TEIZEEA Ll D7z, B
8 FTOEFMDEI M E 1L — B I VW RDWML e L
Tz Bl HF (XG0 ER), H iR EE R
L, i 288 L ol FOSREARKFIC
X BEEERT .

II. ResR

A. BTEER

B R O CER S N 2 FOBER 2 RO
<HFEL 7

(1) a4 Head-type agglutination
BE L 7-RIEETERTH Y, BENFER SR
ELTCHEEMESED, SATCBEL T30 XId#1E
RBEIZH B DI 4 D FIIR 2 BZUEE) X
T3, B1RITFENNSERRETHY, HEEOH
WL E S S REETH D, BREEMCE
gL BN R A HEE STV 2008 2
RCH s, 83RIENEEMIERLEEELET
P EHEE R TV AEETH D, FIIE4LR
VEEEAEE L 7R RSB CEE U T, MO
B L —FEE AR L T2 DT, [EERIHEE
PEE L RETHEIN, GONEMET R, B 5
Rt s C R H 2 A e T b BAEE LR L /2
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BB T, MOERE EROOAREFEE L THE
WK BB AR L 75 E& 2R L Ty,

(2) RBHE4E Tail-type agglutination
BEBFIRAEITRE A A\ A NORBIREE 2 B L Ty
B, FOHULE R DS OIS I EP ORI T
OREY CERE) ThY, RHIBEIERHETTH
%, B O—IZ BRI AT, BRI
Wel UKSF B SRR OB S O & Do TIE
& D HIERITER T 2 2 HEEEE AR LA T H 2 DIT
W UBFTELNTH D, G T OEMITIER
7o BN Lo TR EEA S L A
DF Y, EELREWERT o THkT 255D
D, BEEEIFEOTHAD EICTENF B8 S ETEY
Bl icE BB L RE, R e JFEL
AR & L THEE L T 3845 H 0l —R
IZEEHEE LT L T\ 2 AL SRR R RUEEER )
LNESREIZTLAETH DA, WITHEERRELE
s A0 U 2B & AR — B ICBAET 23540
BB, BRLUERMES b DTN TREER & ot
FEIMOSH N EE L TV 2R E X85 shhD
7o BB 6 RIZEER A E YN IR O T A R ARSI & 5%
FEHTVBELEERL, BTIZBEREECEEL Ty
B BITHTFERIVALIZONETETHS, ESH
VBB I EE L~ RERBERL TV 254
Th B, RO HBHIRE Sh B ICEREEL T
L=t DA EIR Thd, X masscoagulation (f5
) WEHROHEHEENARCED TV 256G 1R
L7zDAE 10 BCThd, 55 11 FHIIEIROTE
s O & BRI DA A L TV BB E 2R
LT b,

(3) mass-coagulation and net-like agglutina~
tion

mass-coagulation (25t Tiz Karto (1936) D
TREZA B, OB — RIS F L B
IO TERIATOBIRIIFEERHAIDTET, &F
BEERDTETHE I TR TH 52, BERRMABIC L
DTEEETL mass 2R 0 BTG CHE & & U g
e b,

mass-coagulation D—I & K BN E b DI net-like
agglutination 73% %, ZIIEHERC T OFWELHHEHE
PRI EE LEL OB T @ E LB TR T
BEMEER VTS, 8 12 BIL mass-coagulation
T, WTOBERIRK & TH D, 8 13 RIIFEHE
FOVEDI-ABEIREER T, 8B 14 RIITFEHEELTL
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7P RN 2 E DT B A Th B, HIZE
15 R4 B IREHBIGH B A R D70 BT AT B R Ot
RBEEHE 2k L &R,

BlLED 4 B30 Y SR LD THZH RSN,
B0 Tl EEMBMEIZLOTH E-E Hh
5o

B. FEFEEMECEIIER

(1) #BBowg
B 2 i ERER (N.G ; OB EE S
R, 7By -5 0.2 K, ZEWEK 100cc) THR
L, UPERRBRIX & N.G. B & £ 0 —&Ko
WIS FRIRFE S 72, TOKENBLIED Ex. 1
RO Ex. 2 Thbo Ex. 1 1T TiE N.G. i
MR TRING 1R CIERRE 16 45, KEEm
it 8 5B L, Ex. 2 IZRTHMBORELTL
7zo Ex. 3 TIXHEH & A2, MEBRmXzmT
I ZRFIE S, BMmEOAFRT#EEY LY, N.G.
WX CIRAmER R EMEmE T L BB LD
oo BANE 1RO RIS TIIRHRINE S B0
AT, N.G. BinXKITEEEMnGE L %L < BHkER
BRI LD, BB FOBEMICH L TR
IEFZh R % #5 Y, REEEL D7 L o5 @iz dh
B,

i) Seminal Plasma
pl. 1. Influence of S.P. on sperm agglutination
Ex. 1

_S. Plasma added N.G. added

Time after mix. 0 1 0 1

Dilution degree 0 T:-s H,_sT T He_,T
of serum 2 Tes HzsT T Hs_sT
4 Te.s HelsT T H:-sT
8 — — T H:_sT

16 — - - H2—3

32 — — — —

64 — — — —

ii) Individuals

kB RAZRERRLE

Ex. 2
S. Plasma added  N.G. added
Time after mix. 0 1 0 1
Dilution degree 0 T H,_T T T
of serum 2 T H..:T T T
4 T H;_ s T T
8 — — T H; T
16 — — T H._T
2 — — T —
64 — — — —
Ex. 3
_S. Plasma added N.G. added
Time after g ¢ 5 1 0 05 1
mix.
Cow b H2—5 H2_5 - Hz_aT H2_3T

Horse Hj-10 Hig-20T H2'T T Hz_ T H ;T
ASS . Hz-a Hg_aT Hm_on Hz—sT Hz_aT
Sheep — Hz;-sT H;_z T H:_3T Hs.,T
Goat — Hs-sT Heey T HoosT HeloT
Rabbit — H_s Heos T Hy_sT He 3T

2) @ %%

Bm2% Ex. 1 KRN LA—-FRMA ICTEALEL
DL DT, MED 0~2 ERHFKE 4 BEETF &
b4 < FARROBEERER LA, 465 EORMIM
TIIRARERD 1, 3, 4, ZBETRITRL - BIEE
PHRL, 2. R B & T A kR
R L7z Ex. 2. WRTIE, 4 (B K% (3) DK
44 B (4) MBFKEEAS o, EMREIT
BEEEYEEN 2 bhioss, REIEE AR O
No. 3 AEMAED 1~4 MEET, FAERKED No. 1
T O 2~4, EifiE O 1~4 T, No. 2 RV
No. 3 X&4MmED 2 OHXTHbhiz. bR
No. 3 FRKEWK D No. 1 12 BHPEEMEIZELLE
&, ELFA—EHT THT DS FEERIEL <
EFRIZERENZEERL T3, HOFEIZRTH
REFERZE S A DIE4HETE No. 3 LEIMAS 3 &
DREIEDHTIH D7,

Serum

pl. 2. Influence of individuals of semen on sperm agglutination

Ex. 1

sp. individuals (rabbit sp.) No.
dilution degree 0 Ts-5
of serum 2 Ts-s

4 T's0-100

8 50— 100

16 Ts0-100

32 T's0- 100

64 Ts50- 100

No. 2 No. 3 No. 4
Taos Ts-s Ta-s
Ts-s Ts-s Ts-s
Ta-s T'a0-50 Ts0- 100
a Ts.s5 Tso-50] 3 Tso-100] 2
I Ts-s¢e Ta0-50 (& Tso-100¢ &
=] T =] =]
[o% 3~5 30-50| & 50-100 | Q.
T35 30 - 50 50 - 100
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Ex. 2
Bovine sp. Rabbit sp.
sp. individuals No. 1 No. 2 No. 3 No.1  No.2 ~No. 3
1 H3_5 H3_5 H.’;—]o H3-5 Hs—lO H3—5
Cow 2 Hs_s Hio-20 H;_ 10 Tso-100 He-3T Ho T
3 Hs_; Hio-20 Hs - 10 T's0- 100 Hs-s Hs_s
4 Hs 5 Hio_20 Hs_1 Tso-100 Ha-s H;-s
Serum
1 Hs s Heo-30 T Tio-20 Hs-s Hs-10
horse 2 His Haso-s0 H,'T 10 20 Hs-s Hs 10
13 Ha-s Hao_so H10—20T\ Hs_30T Hio-20 Hio-20
4 H:_s Hao-s50 Hio 20T \ Tso-100 Hio-20 Hs-10
Net-like aggl.
(3) HEHER REEORTFLEMCBERIERTH A, 8

KA, £ B, WL C4Bml g R
DHERRNIDNEIRTH D, HOEEHEL
Tmm® o 50~100 75 OF T8 2 7o e 7o, FT,

iii) Species

WX DT BN, BEE SRV R L, —BEIZEK
B/, M, BT LRI LR T D
éo

pl. 3. Influence of species difference on agglutination
rabbit sp. Stallion sp.
serum cow horse swine sheep  goat _rabbit __cow _ horse _sheep _rabbit
o O HARHH A S A e B O R b bbb b
S 2 AR A I A e A 2 R R R bt
& 4 A A R HEE B A 4 At R R R
TE 8 At AL A R bR R 8 bbb bbb bbb bbb
g & 16 HH++ A B - ——— ==+ 16 ++—— ++++ F+++
g0 RAHEHF A s e - ———k 32— == bt bt -
28 64 ——F++ +++—- - - —— - ——— = 6 - —— - — — — +4+4++ ——==
A 1288 === +++—- - - - — - — == 128 —— - — - ~+++ ——---
26 ———— ——~—— —— =~ ———= - = ———— 256 ———~ = —— == —— == ===
bovine sp. ram sp
o O HEFAE AR B A A A O R B
R T x| I = R R 1 R e T
&0 4 ++4++ +++4+ H+++ HHH+ ++ F+++ 4 A+ A +++
'og 8§ ++—+ ++-—- ++--++++ -—- —-———-—~ 8 ++++ +++ +++  F4+
gk 16 +-—+ ———— +—-—-— +++~- -— ———— 16 ++++ +++ +++4 +++
ge 32 ———- —= == tomm — e = ———= 32 -+ Ftt A -
2% 64 ———— ———— -~ —— = == —-——— 64 ==~ == ——4 — ==
A 128 ———— —— = m s = ~-————=128 - - —--= ==  ——=
256 ———— —~——— ———— ———— —= ————256 —-—= —== —== ===

(4> |/ & iv) Temperature

B4R Ex. 1| 3EEEWIMETICFW S Lok 55
TFOREHEMEE ZR (1 20°C) & 37°C OIRETIE
Li=bDTdhd, Ex. 1 (2R TEIBE 30 4%
20~30 DFEIBEELZFI L 7223 37°C T CIE 1K
% 2~3 Oz iREE L, BaEX CRITEE G
DU DHH T, 37°C TIHHOBRR N &L BEEL
7072 Ex. 2 WHRAKTFICHM THADDTHD
P, TEOREIIER TERMERE N ADNDITKL
37°C TIRLO|ME N4 AT, FHRETRE
WEDOTHR LIS 2HELR L T,

pl. 4. Influence of the temperature upon the
agglutination of spermatozoa

Ex. 1 (bovine sp.)

Temp. room temp. (20°C) 37°C
Time after ; - - -
mix. G 0.5 1 Q.5 1
cow - Hz_a Ha Hz_a Hz

horse Hz_sT Hio-20T Hio—20T Hio-20 Ha-s
Elass  HeosT Hins  Hy_iT Heoy  Hios
;‘3) sheep Ha:-q Ho_s H:_sT H:-e H

goat Hsoo Hs-s H;_ T Hs_;s H;-s

rabbit — H: H:.,T — —



Ex. 2. (rabbit sp.)

LEERZRZBRLE

Individuals No.1 =~ No.2  No.3 _
Temperature g0 370¢ 20°C 37°C 20°C 37°C
1 He_sT Hs_s Hs—10 Hiomzo T Has

cowd? He-sT Hoos Haos Hio-zo T Haog

3 HeosT Hzeg Haos Hig-zo T H:es

§ 4 H,_sT Hoos Hs_y0 Hio-20 T Haos
3 1 HoooT Hoos Hoovo Heeo T Haoo
horse 2 Hz_sT Ha-a Hs_10 Haco T Haoo

3 HiT Hs-s Hp-20Hs-6 T Hzo

4 Hy; T Hg-g Hio-20Hs;-s¢ T Ha_o

v) Time

(5D RO
eRTIIH L T, B, Y, RRME RS E—
SEWERRAT (2 BT h e ) B L OB R TH
Bo IRFMEM 2D BHEZRBIE L, 0.5~1 WRRIZIx
—SEDBEII IR L T D% 4 KelIfRER ER idrg
&, FORMBEIED L & HIZEER AR T Do
OE BRI O TESE L0 Ex. 3 Th
B HHi1E & FARFOERICH D7,

pl. 5. Influence of time after mixing on the sperm agglutination

Ex. 1.

(bovine sp.)

Time after mix.

serum

Ex. 2.

cow

OO -

horse

P
P LN =

sheep

A,
LN

rabbit

Py S,
IR

o0
°
~/

(bovine

Time after mix.

serum

cow

,—.—J\—\
o=

horse

e e
LN =

sheep

LI

*rabbit

D N S N

[T ROCY S

0.5 1 2 4 10
Hz_s Hio Hio Hio Hs-s
H3_5 Hlo Hm Hlo H3—5
Hi-s Hio Hiyo Hyo Hi_s
Hsi_5 Hio Hio Hio H: s
Hs_10 Hio Hio Hio H._s
Hs-10 Hio-20 Hio_20 Hig-20 Hs.s
Hs -1 Hio-20 Hig-20 Hig-20 H;_5
Hs_ 1o Hio-20 Hio_20 Hio_20 H:_o
H:s Hs_s H; s H;_, H; o
H:-s H;_s Haos H:_s H: o
Hs-3 H;_; Hs_s H;_s H: o
Hs-10 H;-1o Hs_10 H;_yo H:o
H;_s Hs-; H; 5 Hs_s Hio_2
Hs-5 Hs_s H;. s H;_s Hio_20
Hs.5 H;s Hi_s H:_s Hig-20
Hs s H:-s Hs_; H; s H;_s
0.5 1 2 4 10
H:- s Hi-s Hs_5 H: 10 Hi-s
Hs-s H;_; Hi s Hs_s H;-5
Hs_s Hs_s Hi_s Ha_s H;i_s
His Hs-s Hs_5 H; 5 Hj_s
‘Hs-10 Hio Hio Hio H: s
Hs_1o Hio Hio Hio H; s
Hs -1 Hio Hio Hio H;_s
Hs_ 1 Hio Hio Huwo H;_;
H:_3 He_s Hs s Hs.3 Hs-3
Hz Hzo s H: Hy s H; s
Ha_s H:_; Hs._3 H,_s Ha_s
H:-3 Hs-s H:_s H:_s | = P
H: s H:_s H;_s Hi-s Hi_s
H:-3 H.-; H; ;5 H;_s H;_s
Ha_s Hs-3 Has Hi_; H;_s
Hs_3 H:-s Hi_s H;_s H;_s



Ex. 3. (ram sp.Xsheep serum)

Time after mix. 0 05
0 — Hoo s

Dilution 2 — T
degree 4 — T
of 8 — T
serum 16 — T
32 — T
64 - -
128 — -
256 — -
512 — -
1024 — -
2048 — -
4096 — -

(6) ik
6%k Ex. 1 2§ 2 Baker’s solution (BE{E
BRE) T 2~16 S WKL 22 0% EF R
12, Ex. 2 BHEREME (1, 2, 3D £ 285 8 MK
LARBIME E DS &7 DTh b, Ex. 1 IZRT
IR OERRE Q) LERRE (1645 &0/
(ZEHET, BRI R AL T Ex. 2 TR
THRBETH D7

vi) Sperm Concentration
pl. 6. Influence of sperm concentration upon
the agglutination of spermatozoa

Ex. 1. (ram sp.Xgoat serum)

Dilution degree x2 x4 x8  x16
of semen e T

Dilution degree 0 Hs_sT H;3;_sT Hs_sT H;_sT
of serum 2 H;s;_sT Hs.sT H: ;T Hs_sT

4 Hs_sT H3; ;T Hs-sT H;_;T

8 H;i_sT H;_sT Hz_sT Hs-sT

16 Hs_sT Hs-sT H;_sT H;_sT

32 Hs_sT Hs_sT HisT H3_sT

64 Hs_;T H;-sT Hs-sT Hs-;T

Ex. 2. (rabbit sp.)
individuals _ No. 1 _No.2  No.3
dilution degree x2 X8 X2 x8 X2 X8

of semen
1 Ho-oT Hs.5T Hs_10 Hi_;
cow 2 HesT Hs_sT Hs_s T
3 HyosT Hs_sT Hs_s Hs-s
4 Hs_sT H3_sT Hs_10o Hs_s

-4

serum

1 HyosT $ Hs-10 Hs_y0
2 Hy_5T Hio—20 Hio—20
horse 33 Hi T Hi'T' Hio-20 Hiomso
4 H; T T Hio-20 Hio-20

HERA SaAH
HHRS =4

WA - Z5H 1 T & TS oM E AR 145

1 2 4 8
H;_s H:-s Hs- 10 Hs-10
T Hz_s H2—3 H2—3
T T H: ;T H:_sT
T T H:_sT H. T
T T H._sT H.-sT
T T Hoos H.-,T
T T H:_s Hz-3
T T H,_s Haos
T T Hs_3 Hs_s
T—~ Hs_3 H:-s
— H:-s H;-3
- H2_3 H2—3
— H:» H;-3

(7) HRHE
ME s & SRR TR L TR T L oRIE%
RIDNETRTH B, LUK SN TRAHFR
E R, AEEREEK TiE 2B L 72 b DDLIEEE
BEMIZE AL,

vii) Diluents
pl. 7. Influence of diluents upon the aggluti-

nation of spermatozoa

Diluents Physiol. 5% Baker’s. Neutralized
NaCl sol. Gluc.sol. _sol. Gluc. sol.
Dilution 0 Hy_sT H:_,T Hs-sT H2_3T
degree 2 Hy-3sT Hy-sT T H;-,T
Of 4 H2_3T T T T
Serum 8 Hy_sT T T T
16 Hy_sT T- T T
32 H,.,T T T T
64 Hz_o T- T T
Control Hs¢ T- Hz-s -

(ram sp.Xsheep serum)

(8) WTOETME
SOFRIMEFCIFREYHE 1, 2, 3 AEEEL 2/
EFEFEF PSRRI, ABRITOETORE
I3E 2 90U, 704, 704, 70-H Tih v iEFE 1B
MIOERIE8RTH 5. HEELOREIE T AR
16 f5E8E L, 32 M50k — &Tn 07Dz L
T 1~3 BIFEREE 64 58 + &R £ OREeE
272 RLZBITRFORBROENEGLEZAEDE
BTSN OEEIED L EFE U THET 2FUTD 7
b Ebi b,
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viii) Motility

pl. 8. Influence of sperm motility upon the
agglutination of spermatozoa

Days preserved U 2 3

Ditution degree 0 H:-sT H;-sT Hs;.sT Hs-sT

of 2 Hs_sT Hi;-sT Hs-sT H;_sT

serum 4 T H;_ T T  Hz-sT

8 T Hs;_;T T- T—

16 T H:_sT T- -

2 — H;sT T— T

64 — H;_,T T- T-

sperm motility 90  70-H 704 70H-

(ram sp. X cow serum)

Iv. = =

TR0 8, 7oA, ZRBURSE EEEHE,
qukr, SRR, MOR, MUSSHC L O THET 2EE
PERDIFFEE RPN L 72 TH Do AL ZFTBLE
PRERILHDZ—D0FEHEIZE E It h D7, CHANG
(1947 1ITHF D BT medium DOFZBUIIRENTE
HETHHEIDALBHRT, 2u( VYT LD
FIGTHH5 LT B, —F, KA LiNnpaHL &
KinLstrom (1953) (2 KT Dkt & 05 07 Bebfnd %
He 1% D sperm-agglutin & IFIEN DB E TGP
AT AEE R L 2 &S T %, Tt
O KRROMEREZ 5 Tt MiLovaNov & SELIVANOVA
(1932) 2HEHL, EIWRLDEML T2, ML
D BEE B A TOR RSB TR
D L% K SRIBRINHREE R bR B,

FERSERRIZ D UL & 75 B~ E PR BB
DBREFEAERE T DD TEEELZED L DT L A
éntanglement EZRIFNRY LB bbb, BlE
I°C TR DT OEEME N FEL S B 2HADH
& RIS D RO A< H0bDE E 2 bR
B

] — R EF P BHER SR B R SR A DT B &
1Z mass—coagulation AEFFE L T %, HERATIZIRG
DR BRI O TRIERI BB M2 35
T Bz b ST, il & RMER S SHORT A
mass-coagulation (255 L EH M2 /RT3, It
DEEEREIZE5T 20D MKEEM: 55 On,
e kDT 20 BEET 200 T TH B, X
RS U TR D B3 L <5z 37°C T
BRI RSN und < b, B, sETE
25 L 7oiF%%% HeNLE et al, SviTH, WiLson /8

EREESEATHE TR L T B DIz LT 32°C THIEL
7o Kato (&t DBGUZHN Tig\, EALER M
HE AT TREL 4B L 720 ARLIOESR
B A7 B H T TIE D18 2 » OB EE TIE 4%
DFFFRIZ BT Big\

V. HRRUER

O IMIER IS FLEEL LHDIDT, £
DEFEMCBES 2N E, FOT HEHERITE THhy
L7z

A, HTEBEBIGTIIRD 4 e L

1. UEERERERIIEMIE & T RISO—REE LT
BEHRIZASN, BICE DRI BT
WEEICEHER 2 S L CHRL R L, IR SMI
Rede v, BErsEB» BT %0

2. RSB HOTE, HIE & ILERM & RO
B2 HTHY, PhIZEELN 2 EAEE, T
EECBENRTOMNZAE Y, HREEIIT & DBk
HEL L\,

BIED 2 BULEE S b D7 FIZOAE Y B 55
RTHD,

3. mass-coagulation (B LK DA KTF, Hl
Taisady, BELORY, HHERIIADTED mass
PR LT OB FETH S, mass kL
L TiE R FRAEBICESN, TOROBEMIZZL
[

4. HEIREEEEIT mass-coagulation D—ZHl& L B~
L 0T, FIEIENERIITERZ mass 2T
DT L CEBERICAE T 5L DTH S,

PLEDBERIIO L D RIEEMHICDOLEEE SN 510
DT, ERMAMEILIO2TIHLELEHHOT
H5bo

B. MTrESRECET 2 ERA

1. WFOBRSEE I U TR I BI-AE 2+
b, BiEROBROFRIIESEEIIRET 200K
ThHbo

2. KT, MEOMAEROREIZ L OTARYEL
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Résumé

The present paper deals with the agglutina-
tion test of sperm with the normal sera; the
study also inverstigated the factors which
influence sperm agglutination and the types
of agglutination formation.

A. The sperm agglutination types classified
into 4 groups as follows.

1. Head-type agglutinaion; Agglutinated

sperm attached with their heads to each
other, the heads thus being centripetal, the
tails centrifugal. Some sperm were aggluti-
nated by their heads in small rosettes with
their tails free on the periphery and lashing
vigorously. This type was regarded as a
nonspecific general type, and occurred univer-
sally. .
2. ‘Tail-type agglutination ; The positions
of their heads and tails were the reverse as
compared with head-agglutination ; the sperm
were clumped by their tails in dense rosettes
or clusters, their heads free on the periphery
and lashing vigorously.

These two types of aggluaination occur
only in the presence of motile spermatozoa
and no such type is seen in immotile sper-
matozoa.

3. Mass-coagulation ; The mass was made
up of immotile spermatozoa, debris and vari-
ous construsted media of seminal plasma.
The size and density of this type were various
and indefinite and also the attaching point of
sperm body.

Mass was built up immediately after sperm
was mixed with serum, and after-wards, no
change was seen.

4. Net-like agglutination ; This type was
regarded as a subtype of the mass-coaglution.
Mass-coagulation formed in round shape or
irregular but net-like agglutination built up
net works and strings conspicuously.

B. Factors influencing the sperm aggluti-
nation.

1. Seminal plasma has an inhibitory effect
on sperm agglutination ; debris in the seminal
plasma reacts as a remarkable factor in the
tail agglutination type.

2. 'There is a powerful influence by in-
dividual and species on the types of aggluti-
nation and the numbers of the sperm
agglutinated. Bovine sperm was not caused
to agglutinate by all animal serum when
tested ; this was in contrast with stallion, ram
and rabbit sperm.

Net like agglutination was regarded as a
specific phenomenon of an individual.

3. In sperm agglutination, the temperature
exerted a remarkable effect. In bovine and
rabbit sperm, tail agglutination of sperm was
not seen at 37°C while it was frequently
observed at room temperature (20°C). The
large clot of agglutinated sperm was dispersed
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to small clots by relative high temperature for a few hours; after-wards, the clots were
(about 37°C) and many free sperm gradually dispersed with the loss of sperm motility.
came to be seen. 5. There was little effect of the sperm

4. After the sperm was mixed with sera, concentration and the serum diluents on the
sperm agglutination was observed immediately sperm agglutination.

and a definite type continued with on change

Explanation of Figures.

1. A typical Head-type agglutination.

2. Head agglutinated sperm attached with their heads to debris.

3. Tail-type agglutination with their head agglutination.

4. A long chain attached with their heads.

5. Head attaching to each other of tail-agglutination.

6. Tail-type agglutination attached with their tails to debris stragglingly.
7. Tail-type agglutination with rosette formation.

8. A long chain attached with their heads of tail-agglutination.

9. Tail-agglutination which the sperm-tails were entangled with a position of debris.
10. Head-and Tail-agglutination with mass.

11. Head attaching to each other of tail-agglutination.

12. Mass-coagulation.

13. Net-like agglutination.

14. Net-like agglutination with head-agglutinated sperm.

15. Head and Tail agglutinated sperm entangled with net-like agglutination.






