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CLINICAL STUDY ON ANTI-SPERM IMMUNITY IN
MALE INFERTILITY

Osamu MATsumMoTO
From the Department of Urology, School of Medicine Kobe University

The relationship between male infertility and sperm immunity was studied on 237 patients of
male infertility; 159 oligozoospermia, 33 functional azoospermia, 13 obstructive azoospermia and
32 men from unexplained infertile couples. Twelve vasectomized and 52 fathered men were also
studied as controls. For detection of antibodies, their sera were tested by tube-slide agglutination
test, sperm immobilization test, indirect immunofluorescent antibody technique, and in some cases
gelatin agglutination test. Seminal plasma was tested by sperm immobilization test and agglutination
tests in some cases. Kremer’s in vitro sperm penetration test was done on cases with positive antisperm
antibodies.

The results are as follows:

1) The proportion of positive antisperm antibodies in serum showed significantly high value
in the patients of obstructive azoospermia and post-vasectomy compared with normal controls.
Indirect immunofluorescent antibody technique particularly showed high positive rate as in the ob-
structive azoospermia group being the highest as 92.3%,. Accordingly, this method seemed to be
helptul for diagnosis of obstructive azoospermia. On the other hand, in the cases of functional azoos-
permia the positiveness was particularly low.

2) There was no significant difference in the positive rate between the group with impaired function
of sperm production and the group with normal sperm counts. In obstructive azoospermia, the func-
tion of sperm production remained normal on testicular biopsy despite antisperm antibodies in serum.
There seemed to be a little possibility that antisperm autoimmunity caused impairment of sperm pro-
duction.

3) Sperm autoagglutination correlated with the results of tube-slide agglutination test. But
more definite correlation was shown with gelatin agglutination test according to the fact that all the
10 cases with sperm autoagglutination were positive and their antibody titers showed relatively good
correlation with the degree of sperm autoagglutination. = It was suggested that sperm autoagglutination
was caused by sperm agglutination antibodies.

4) No correlation was seen between impaired sperm motility rate and sperm immobilizing antibody.
There were found cases with normal sperm motility in spite of their high titered sperm immobilizing
antibodies.

5) According to the data of Kremer’s test witﬁ semen of men with antisperm antibodies, sperm
agglutinating and immobilizing antibodies were confirmed to impair sperm penetration through the
cervical mucus. Therefore these antibodies can be the cause of infertility. On the other hand, antibody

which could be detected by indirect immunofluorescent antibody technique did not impair sperm
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penetration.

6) In summary, antisperm antibodies may not cause the disturbance of function of sperm pro-

duction, but can be a cause of infertility in some patients with them.

It can be concluded that detection of antisperm antibodies is necessary for clarifying the cause

of male infertility clinically even though the semen findings are normal.
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CHEORRICK ABTRENESTLE O R@H
121 FELZ INY, FETHE SV I BESHEAS
NARWL Iz 10, RI2Z2 DB, BARET CRET
A E—RRCARIEORBELERD 5T L5 #]EL 8
AN, BB AIRELE MCAFETHLHBR
BaNtz. 19644 Franklin & Dukes? »SERFABAR
ERBORBAMACERIETEEIEVELETS &
WAL TLR, ERRMCEERIEICES Y 5 g
RTFOBERBZINT &1z, HIE TR Isojimas D
EU IR T ARELIME 2 D & T 5 B RT PR
EDOERD12E UTHLINDDHA.
BB T FBEFECHEANEEINS 5T L,
BLOEZNWDRIEORERE LY 5 5 ¢ & H Wilson?
X Y BEINTLOE, FHRECEST 38R T
OWEDIZINTEIZ. UL, BHEKBST21E3EH
PR & R OB IIHEL D L INTWRND
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WEARREFTISRER TIENE 2232 U BER
ERE 237 BRWRE UIn, BRI~ ¥
BEMIL.OMTH S, WRI-SEFOLBI DHERIN
T3, 1) ZTHETEI9ET, BFECT5E
15% 106/ml Pl I= (grade I) %564 4, 15~5x105/ml
(grade 1I) $35484%, 5x108/ml K% (grade III) %3
4718TH 5. 2) HLLREANEEVREDONT, &
T T germ cell aplasia & A 3 spermatogenic
arrest » 2UTIHSREHAUBTIESSHA. 3) BEREBR
= L 4 BASEMEEE IEI3E T, TIDEERIRT A,
ARESEAEERITTREAE3 R, B ENE?
PRI USBERELIRL DD, ThEIEIET
NTENERICTEREHEREZEL T, 40 8
TR 45%x 105/l Pl b, FETEEZEOSLL ETHRIE
ZAREE BN, EWEEEC LM SBAFNEE S
BDIZV, VWO ARRAERERFEORI2HE T &
. NERBEO—HT 5, ET2EUBRIIRE
WOHMEREZ L LT, ZTOBEBRNBO 128 (i
1wH2%, 28ALE 3WATH, L4 126K
14) Ko THRF LI

5B &

ZNENOBEEB I UWEEY» 5 KRG M 10ml 23
BEMU, FMLMiE% 56°C, 304 MOMEGLE
THELOE —200C FFERE, 2 BEUPImiER
TR THR BRIz, T Uichkm i g 5t
R, BTAEEEER, X T AR
BO3ETHA. BT EEHEB I Franklin-Dukes®
D micro-agglutination test (MZ Y (Shulman DZF
) @ tube-slide agglutination test®:10 Tk 72,
ZDFE, Baker’s buffer 2T 1 © 4 ZR UM
My 0.5ml & Baker’s buffer 2T 50 x 10¢/ml 3
B TR RAFSH AR 0.05 ml 2@, hE
BN C incubate 37 %. 37°C 4 #E @ incubation
BIBEBPCRATARTIRRREY, IR~
AP TCHEST . BRB2EEL, REEDET
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B RA THRERE THO10% U EOBA 2 Bk &4
ETBH. FIEED/Y & — o %, head-to-head (H-
H), tail-to-tail (T-T), head-to-tail (H-T) o 3 &
(Fig. 1 W.R. Jones!D) 28 Uatsg LTz, [BiEDLE
FITR, BEFMBTRBERT20VHER %2 -2 U
7.

e A/ i o
DRI RN &

@ (b) ©

Fig. 1. Sperm microagglutination patterns.
(a) head-to-head, (b) tail-to-tail, (c)
head-to-tail.

BFPABILR B Isojima O FESOIC L -7
(Table 1), BWIIETH 70X 105/ml Pl b, HEEER
%LU LD OREAL, 10%EELRBLENES
BHRAKTHET 20E L OB TRER2HABLI. #
AL, JulE 200 C'Hs LLET, & MEFINELUE
PEDSIDNC ERERE LI ENE o MIBRER LI
MIBIME & U TARELPUEEERIE Aot 75 % £
U, 3HHETIHEBTEERRPEELI. H
E L 1 R incubation {T#31) AREFAENMLME (SIV)
M2 UEDEERGEE Uz, BHImEC VT,
I LIHERIMBERINC L » FEAE T ARE{ LR
B{3750, Sl (509% sperm immobilization unit) %
HELI.

BTrEEResidEE Hjort & Hansen'®» OFF
HRICHE LTz (Table 2). AT 4 ¥ 7 2 R T
BEUIET %, 309 absolute methanol T TH

EURRE UTEAT 2 MEREREETH 5. Bk
Mm% PBS{CT1:4, 1:10, 1:20iHBBRLIZLD
T incubate U 7z, FITC-conjugated anti-human
immunoglobulin goat serum (- i 8% F/P ratio
1.8) 1 :40DFFIKIT T incubate L7z, FEHBIEE
TMEE (Zeiss: Standard 18 FL) CHIEL, 2EFO
509 LA EICHE & 78 IR BOITBEICE & W E
U, ZOBNE 2 — v RRgUT. BRERICE, T
TEREIC T IR B, kMg, PBS, €ove o bl
HR PR MEDHD I incubate U7z 4 FEHD WE 7
LoST — p R R UMEOEREE LTz, 120 F59R1M
HEICTEHEOHEIE 120, 1:40, 1 : 80 FFRIMIE
THESBR 22O HEERRELT.. BFEohc
H—AD, HBFE 70x108/ml LI b, EHEFEIOBLLE
DORFSRREZEHAL, BEET L7 — FER
BREFTTOIER L T ARSI 03D E Fl i o
% FITC-anti-human IgG, IgM, IgA rabbit serum
(Behringwerke, F/P ratio IgG: 2.0, IgM: 2.6, IgA:
2.8) 2EA L CTHAROHEHBR TV, PikD immu-
noglobulin level 2@ L7z, ZhiKBEL T, X5
{C non-labeled anti-human IgG, IgM, IgA serum
(Behrlngwerke) (D preincubation T & % blocking
test R HEFTL TRERLIC.

DEI, FTRENE S ERBIRT OB T CERE
CREW%, Mk, LEESECIDETVEREL T
% pseudo-agglutination [ZRRMULTD) DS BENES
FDI0%LLEEED b NTZIOESNT D T, &<
Kibrickl® () macroagglutination test % modify U
72 gelatin-agglutination test!® (Table 3) % f43 U
7o kT, R ORI, REMUHURICDNT S
BEL .

BFABHEP DO BT EIED 200 T
FERIEIWCBEE L TV A AR R a3 A 720, BTE

Table 1. Procedure of sperm immobilization test.

Test serum (inactivated)
Sperm suspension (40X10°/mg)

Complement (guinea pig serum)

Control serum (inactibated)

Sperm suspension (40X10°/mg)

0.25mg

0.05m2

0.25m¢

incubated

0.025mf | ——————— sperm motility
32C, 60min. (T %)
incubated

0.025m } ———————— sperm motility

Complement (guinea pig serum) 0.05m¢ ' 32C, 60min. (C %)
SIV | sperm immobilization value =%
silv z2 positive
<2 e negative '
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Table 2. Indirect immunofluorescent antibody

technique for spermatozoa.

(D centrifugation of normal ejaculates

at 1500 X g for 3 min.

@ washing sperms three times in PBS (pH 7.2)
at 600 X9 for 3 min.

@ re-suspension in PBS. (10X 10% spermatozoa /mf)
@ dropping on slides and drying.

® fixing in absclute methanol for 30min.

(® washing three times for 5 min. each in PBS.

@ incubation at 4T for 30min. with test serum

in moist chamber. (dilution=1:4_ 1 :10, 1 :20)

@ washing in PBS.

@ incubation at 4C for 60min. with FITC-conjugated

goat anti-human immunoglobulin.
(D washing in PBS.
@ mounting in buffered glycerin.

(@ examination in fluorescence microscopy.

BEARDEFICSO TOBIEBTRB LR 2 T L
ro. HFERnEE T AR LB HE U

DX, TIPS TORENR S Btk
LTWaME S 2L, BRERRNHERERBOR
TR HUARBEEORES 2 i, 6 4T 810 T Kr-
emer in vitro ¥ F E@EMERBIP R BT LT, AT
EEEEMKZ~< b2 )y NEEEBRESIL, —
Ui % B UAthih 2 S T T E L, BT OREm
LRESR300, 1, 2, 3, 6EEBIENSETT

WIRFCE 27% 5%

19814
Table 3. Procedure of gelatin agglutination test. .

@ serum samples may be inactivated by heating
at 56°C for 30min.
@ serum dilutions are prepared, using Baker's buffer *
as diluent, beginning with the 1:4 dilution.
@ a fresh semen sample with good sperm motility is
diluted with Baker's buffer to 40X10° sperms/mé.
@ a suitable volume of the sperm suspension is warmed
10 37°C and mixed with an equal volume of a 10%
gelatin solution in Baker’s buffer.
0.2m2 of each serum dilution and an equal volume
of the semen-gefatin mixture are mixed in a test
tube.
each mixture is then transferred to a kibrick tube,
which is 3mm id. and 3cm long, and incubated at 37°C
for 2hrs.
white floccules of the sperm agglutination are
recorded at lthr and 2hrs.
*Baker's buffer (pH 8.1)
3.009
0.469
0.20g NaCl
0.01g KH:PO,
water to bring the voiume to 100mg.

glucose
NazHPO, - 7H,0

HFELIZ, COMWRE LU THIBIUETHEBEE O,
REFABEOBTY EHEE2EI 28R 2 EH
U, A—SERROC 2T Bl e L.

L=} %

1. $HBFEEESER (tube-slide agglutination test)

R Table 4 IGRUTZ, HEOEFOHSIEHR
BEETIE2H 1 H (1.9%) WBETH -T2, Thuc
XU, EARERETFIAINC (8.0%) BitkL %

Table 4. Results of tube-slide agglutination test in males.

category of patients No. of patients

No. of positive

agglutination pattern

and titer®

oligozoospermia 159 12 7;5%)

grade I (155 < 45 X 10%/mg) 64 7 (10.9%) H-4, H-4, H-8, M-8, M-8, H-32, M-34

grade I (5 s < 15X 10%/mg) 48 2 (4.2%) T-4, H-16

grade I (0 < < 5 X 10°/nZ) 47 3 (6.4%) H-4. H-32, H-64
functional azoospermia 33 1 (3.0%) H-4
obstructive azoospermia 13 3t (23.1%) H-4, H-16, H-32
male from unexplained 2 3 (9.4%) H-4. T-8, H64

infertile couple
post-vasectomy 12 6% (50.0%) H-4, H-8, M-8, M-16, M-16, H-256
control (fathered male) 52 T (1.9%) H-4
A © (H- ! head to head agglutination H-4 : head to head type.

T- . tail to tail agglutination

M- . head to tail agglutination

+ : p<0.05 * . p<0.001

titer X 4
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Table 5. Results of serum sperm immobilization test in males.

category of patients No. of patients No. of positive Slao
oligozoospermia 159 4 2..5 %)
grade I (155 < 45X 10%/md) 64 2 (3.1%) 1.4, 28,0
grade I (5 = < 15X 10%/ng) 48 1 (2.1%) 1.2
grade Il (0 < < § X 10%/md) 47 1 (2.1%) 7.6
functional azoospermia 33 0 (0 %)
obstructive azoospermia 13 4* (30.8%) 1.3, 1.5, 2.8, 4.8
male e aimed 32 2 (6.3%) 324, 4.8
post-vasectomy 12 2t (16.7%) 1.1, 8.0
control (fathered male) 52 0 (0 %)
1 ! p<0.05
*  p<0.001

BHETH-72. ZHETIELLWITIXI26] (7.5%) 5
BT, CORTIE grade I p64fiirs 7 41 (10.9%)
& grade I1 (4.2%) 3 X ¥ grade 1T (6.4%) L b
PREEETH 2. ERETETH, SEEMMETE
33 1 4l (3.0%) & BEERMSENDITH L, RBAZER:
HETIETIXI3HA 34 (23.1%) BELEHETH
MRS TR MR g 5 &, 2®
(Yates OHFBIFIC L ) ICTHEEM 29I & (P<0.05)
CEOBHERTH - 12 BEERERERRO X326 C
3340 (9.4%) BT H - T2, BBEERENED12
BITIE50%1dh T % 6 FIDEMET, WL LERK
(P<0.001) BHEOCBEXTH-. BFHEEED
84l (MR & BERTHAERROR) &EREEEEE
192f5l (ZHETHE & MEREMEEERE T-0E) DHIED Bk
BHERT A E, #NFN4.8% (461 £6.8% (1340
TEHEPLEEZAD L -7, BFERED N — T
DNWTHB E, LBH26Hd head-to-head aggluti-
nation 31941 & 3% {, head-to-tail 35 fHCTT
o X, tail-to-tail agglutination 3H3HIC 2 HIC
HoTo. HEMIZ 4 ~256 Wbz tzds, 26605 b
SEFETBED 1§l & &9 9 BTk 4 &, HBE
WHHRED b OIB D> T2, ’
2. BFREMEEER

$EERIE Table 5 WWRL .. SAREREZ 2374 110
Bl (4.2%) KB TH->OIRK L, S5 E
HEI 2R s o1z, ZRFIETH grade T 232 4,
IL I &1 FIDEH 4 B0 (2.5%) B TH -1z, #
BEVEIRRE T IESS PN R B HEGI 2 Y 75 & » T2, B
HEIBTRED13HITIZ 4 i (30.8%) LB E B
PFl 23, RSB LT P<0.001 CHEEHRMIC
BEL2EDI. ARCHERBENERO1ETS 2

- 7.

Bl (16.9%) LI LUE B (P<0.05) EERILH
WTh -tz RERNERERBORIFTE 2 416.3
%) CHETH-12. BTREFRE IR & HERE
NERIFDR) 8401 & BB ER (TR TIELHE
BEVEMERS T-0E) 19200351 5 Bz, 2N FN2.4
% (261 L2.1% (44 THBHCZER X2 -0,
AEE T3 1 incubation OEEET SIVZ=22.0 %»
Bk & H5E U72H3, 3 MER incubation #0 SIV » 5
HIEU T W RICEB T s - t2. CAUTHL,

C DHE T3 B TRE TR 6 61 (46.2%) D5
YLz h, FNZHEETS 2 5loBMEIOEIN %R
D, BOBTREILTERZET 5 EEAL NI, Sl
HERRARERERIBORTEED 25153 32.4 % & 8
45. 8 & BWHIEMEBRUIIOBEEHI NI, £, =
FEFIE grade 1 DHEHET OZOEH THEED 2 §
D55, 1HI0D Slso 7328, 0& HEIE O PLUAMZ R
Uto. fluz, BHROECEERMETFELSD T,
PR {EETD - 7.

3. BFEERheER

MEZEF 1 : 80 LI ETEREEZEDIER T 1 6 3
$ihr—1z. Table 6 1T, PufRffi 4, 10, 20, 40iTEs
UARBHERRUIL. T2 AL, 1:401CT 5%
DOMiEE, Hkfli =4, =10, =20, =40 DZhFh
OEIZBNTHEEE UTHA LN T . Jilk =4
T, WEFEMES2HICISUN T 3 RO FNIT BT &
BHRIEL, NNEEECBT AHENRRE IR
WA, HERERREDV. FUEE=102 B &

EATH, WBHBTH (13.5%) & VB ICE
ISR, BRERE23THITIES6H (24.5%) HiEHE
&, MR HOOEEEICT ¥, UL, BAEM
SR RETIZI3HIA126] (92.3%) BT, B E
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Table 6. Titer of indirect immunofluorescent antibody test in males.

category of patients

No. of patients

No. of positive

titer = 4 titer = 10 titer 220 titer = 40
oligozoospermia 159 95 (59.7%) 34 (21.4%) 8 (50%) 1 (0.6%)
grade I (155 < 45 X 10°/mf) 64 37(57.8%) 14 (21.9%) 4 (6.9%) 1 (1.6%)
grade I (5 s < 15X 10%/né) 48 32 (66.7 %) 12 (25.0%) 3 (6.3%) 0
gradell (0 < < 5 X 10%/md) 47 26 (55.3%) 8 (17.0%) 1T (21%) o
functional azoospermia 33 20 (60.6%) 6 (18.2%) O 0
obstructive azoospermia 13 12 (92.3%) 12% (92.3%) 12*% (92.3%) 5 (38.5%)
male from unexplained
infertile couple 32 15 (46.9%) 6 (18.8%) -1 (3.1%) 0
post-vasectomy 12 10 (83.3%) 10% (83.3%) 3% (25.0%) O
control (fathered male) 52 25 (48.1%) 7 (13.5%) O 0
§ 1 p<0.0)
*  p<0.001
ORIt EEZE (P<0.001) 28ni. Fi7, HBEEkR Th-12. TOH 5 post-acrosomal pattern [IZF5

M REET 126010681 (83.3%) EMMICLLAR
i (P<0.001) BRICHIETH - T2 Hilkih =20 Tid
ERUEBEDS. 7% (215 CHHETH > DITH L,
SHBRTE 1H S Bfl 2R 8oz, ¢ O T & »
5, PLR20LL L2 ARF OB EBA L OBHEY &
Bbiviz, TETAEIWITIESH (5.0%) TEHET
Ho1zh3, grade FUTAIZHBICIZENOER LD
Iehr o Tz, BREFEEETFRE T 1 FloBi: s
572, MRS TFRE TSGR 126 (92.39%) 36
BT, MRICUAEEZE P<0.001) 28niz. BE
R RO 1261 TR 361 (259%) HIBET, PikD
ST & ORICHEBEZE (P<0.01) 2@ 7. FHERHEA
EFRIFORIT S 32 1§ 3. 1%) OBEERHIZ. E
HRETHRSAY & AR 192 Bl OB,

ENENL2% (1) £4.2% (84 T, OokH
OHEEPECVEEER T - 1. FilkihoD b it
ZRTREL A& AEEAEETFEDSFIOATH T,

#&Is # — 4%, acrosomal, equatorial, postacro-
somal (postnuclear cap), %5 ¢F main tail piece O
4D %~ (Fig. 2~5) % iz. Table 7 i
1: 4 BB TEED SEFITONTD % —
W% L, Table 8 [iZ 2 FhdD %2 — L DFL
HifiR Uz, s, EFORIE T & A acro-
somal X 20, equatorial x40 &G D%~ 2R
TZBEVH Y, ZORTR 220D~ UTEA
UzDT, BEEiEEigk s Table 7 8L N8 D/e & —
CRIER DS —F L T g, Table 7. 1R 3
% & 5 T acrosomal pattern H3E $ % { 148284,
DUV equatorial pattern (D474,
(D 8 ¢, post-acrosomal pattern (23" 3 FID A

main ' tail piece

FREFID AT, main tail piece pattern (IZ¥EFRET
fl e ERRERERRBOR L FIKED 61, VI d
SRITIZED bNIsh o7z, E12, CNBR/E —
i3 Table 8 [T/R9 & 5 ICHIAMOL LD Did72 L,
main tail piece O 1 FIDSFAEMHIOTH - T2 PAMITT
~NTHUEM 4 Tdh-72. 7235, main tail piece pattern
X9 ~T acrosomal pattern X [RIEHTEH: & bféﬁﬁ
ShizdDTH%. Table 7 »5bh5s kT, HE
T2 DOBIEH — UHFEREY b NITEFNZ S
{, BB FETIHBTH T, IUTHLT
TRETE, HENEETFETI 2 2097 — A5 HE
WED A T EHE L, & £ I acrosomal, equato-
rial OF/¢ % —  OHRHRVR S o7, TOH
&, T2EZ1F 1207 M 7E TiX whole acrosomal
DENDTD 51, U d equatorial region D&M
i<, 1:40 Tid equatorial pattern DHEED % &
5 BAIT, equatorial OHUAGO FHBE -T2, $1
202 ED24FEFICD X i 4k O immunoglobulin

a . acrosomal b
¢ . post-acrosomal
d . main tail piece

. equatorial

Fig. 2. Immunofluorescent staining patterns.
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Fig. 3. Acrosomal immunofluorescent staining (> 400).

Fig. 4. Equatorial immunofluorescent staining ( x1,000).

Fig. 5. Post-acrosomal immunofluorescent staining (x1,000).
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Table 7. Immunofluorecent patterns of indirect immunofluorescent antibody test in males.

No. of No. of

category of patients : N . L.
patients positive

immunofluorescent pattern

‘ acrosomal equatorial post-acrosomal main tail piece

oligozoospermia 159 95 75 , 30 3 7
functional azoospermia 33 20 18 | 2 0 0
obstructive azoospermia 13 12 12 4 0 0
male from unexplained 2 15 13 3 0 1
infertile couple

post-vasectomy 12 10 10 1 0 0
control {fathered male) 52 25 20 5 0 0

total 301 177 148 47 3 8

Table 8. Immunofluorescent pattern and titer. FOMEBEENSFHERTH T,

titer

pattern ————— +total
X4 X10 X20 X40

acrosomal 88 46 12 2 148

equatorial 20 16 7 47

4
post acrosomal 3 6 ¢ ¢ 3
0

main tail piece 7 1 0 8

level %asf U TcfE5E1E, acrosomal pattern #2172
145Cid IgG 34, IgG+M 54, IgM 64T,

equatorial pattern 1140i% IgG 54, IgG+M 4 f#,
IsM 2 CdH->72. §754 % acrosomal, equatorial
O 2~ & bR 1gG 72 1eM, H 50

4. LIESEBOEROXEIDH

BRZEME IS FIED S hICi3, SEORBITNTH
HTHAERBERD 6Tz, UL, —REICIZ 3R
BROMCIESRABLZRD S, & EFEERER
Bl 2 OB & ZBOFERRET 5 S ED
Nz, SEORBOWTNN 1D TE B & 78 % 5Efl
% Table 9 IWRLTZ, EFOH AR TE5260H 1
i (1.99%) DADBEHETH -7z, TR UZBTIE
15960 Cid 21410 (13.2%) BT, WREOBEIKER
32 (P<<0.05) 2387z, HEREMEMIE TR TIE33HIH 1
B (3.0%) OADPBIETH -T2, FFEMERETETIR
13flFR 12 (92.3%), FEEREMMHTW 1240k 7

Table 9.

category of patients No. of patients aNto‘lersthi:i\;ef the three tests*
oligozoospermia 159 21 (13.2%) p<0.05
functional azoospermia 33 1 (3.0%)
obstructive azoospermia 13 12 (92.3%) p<0.001
male from unexplained

infertile couple 32 5 (15.6%)
post vasectomy 12 7 (58.3%) p<0.001
control (fathered male) 52 1 (1.9%)

* tube-slide agglutination test
sperm immobilization test

indirect immunofluorescent antibody test (positive : titer 220)
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Bl (58.3%) WEHET, WL OMICEEE
(& BT P<0.001) 21z, BEERRHAERBOR
3261TH 5 Bl (15.6%) PBETH -7, ERETE
B IR ERRRERERBOR) 84 & Erisae
FE (OBTIEE BERERETE 19241 % LY 5
&, B ENEN 64 (7.1%) L2261 (11.5%) T,
MEHOHERICEBERTD b7,
5. WBTHCDERESBTFRENS

HENEFD10% LI B OB 2 3 T AEFIL 1081
(ZIETIE grade 1 9§, FEREARERFOR 1)
T, ZEFIED L CERRBERERBOFRDOE 191 4
D5.2% hics. W0FOMBER X CHEEDETRE
Zh55 (tube-slide agglutination test, gelatin agglutin-
ation test) & IEFAREMLEEOEE %S Table 10 17
Uiz, BT ac#ED/ % — % head-to-head (H-
H), tail-to-tail (T-T) ¥ X ¢F mixed type (H-H &
V0 T-T CHABRXBIT &R0 D) KT A
&, 10BID 5 B 75155 T-T type, 34%°5 mixed type
T, H-H type OETEEEZ -7, 10§l0MmBED
tube-slide agglutination test (DFEETIT 4 HlHSEEET
BTz, ZHFHE grade 1 35X NHEEREE R IE K7
DRDE o641,
DL DIZIOFITHED, TR LD 4 (40%) T
BCEE2ED . COHEIZEEEDS6HIN 6 51(7.0
%) CHBUTHERI (P<0.0l) otz D&
I, BT ECHEME L ME tube-slide agglutination test
OFERICEREMER & - 728, BmEic H-H type,
PLRm6d DEEGA R BE UTWICREER B R FE &
BORITIEF H CREOHEEY S 6 72 b - 12

tube slide agglutination test %35

485

tube-slide agglutination test B CHTH CDBREZE
U2 48D 5 5 3 ik mixed type OEHTHRETH -
7. BREORBRBTIRBEAIRED 2T,

Mi7E gelatin agglutination test | 10f-&FICEE
T, BFEHCEECHCEEZRUI.. & CHHm
4096, 1024 & BOWEERITHY, free sperm 37203 KR
WETHCRSERET ALY, 20K IBTFED
BEOREICEENA N, BEOARKRTIE, [
EOFARMOBE N AFIDAWBELETH 12, FI2ZOD
Pk, MAoZ2hl b dd - & Ebo7. 10610
55 2 BTN, MBHET B IR VBE TS -
1z,

6. WTEHELBETFRE LK

FFa 10x100/ml DI ED0FER Z0%R & L, BT
EER BT RE L OBER R L. 905D >
LIETHEE RS AMOESIZI8HITH - 12, MiEE
FAELEBR ORI, B TEEHEI0% LU LOT26(H
261 (2.8%) PBEEISOICEL T, 30% KD 18F/H
146 (5.6%) BT, MECERERED I -1,
*1, EBRTFAE{IADRCEERRERERRD
K2 (Slse: 32.4, 45.8) OEBETEEEL & § KT0%
T, BEEEIBETH T

KRR O RFEA TR X A B EREEOTHE
YEZ, BEOBTREMUEEZ T LIz, Table 11
L2 DRERZTRUICY, BTEEFLBRDIBHTIES
HifE D incubation FHET Y SIV BEEL.2E4LR
B BRI 22 - 1. RETEEE B BT RE 4
ORHE § BRI RBbRR S 2o, ¥, M
ERCHTAEM A 2R E T 5 12600 T, &

Table 10. Sperm autoagglutination and anti-sperm antibodies in serum and in seminal fluid.

semen analysis

serum antibody test

semmal antibody test

sperm count(/mf)& type & degree of tube-slide | gelatin SI test  tube-slide gelatin St

sperm motility rate autoagglutination aggl.test |aggl.test (SIse) aggl.test aggl.test iest
1 35K16° 70% Mixed 0% X 4HH X 32 — —_ - ot
2 38X10°. 70% T-T 20% — X 256 bt - et —
3 30X10°% 45% T-T 20% - X 512 - - X 8 hd
4 18X10° 50% T-T 100 % — X1024 - - X 64 —
5 19X10° 70% Mixed 100% X64H-T X409 28.0 — X128 —
6 40X16° 55% Mixed 60% X32HH X 256 — - X 4 —
7 32X10% 60% T-T 50 % - X 128 - — —_ -
8 28X10° 70% T-T 30% - X 64 - - —_ —
9 31X10% 55% T-T 10% - X 18 - — — —_
10 62X10° 70% T-T 40% X 8T-T X 256 32.4 —_ b -
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Results of seminal plasma sperm
immobilization test.

Table 11.

No. of Patients No. of positive

patients with SI-antibody

in serum 12 0
oligozoospermia (10s  <45X10%/mg)
with poor sperm motifity rate 18 0
(<30%)
oligozoospermia with " 0

normal sperm motility rate

HBEBEHEA NS o2, UL, T05 5 Sy
345, 8 & IO IR T ABM LA % 89 5 FEAY
TERBOROIBE TR, BB T REMEEEE 3 Kl
incubation (D#FEE, SIV=1.6 rREDOABEMLERDS
Bt (Table 12 A), z0iy, BEHEHETIC
BTEEORW-+HaEOMEEMA TAREMLEC 5
E SR Iz (Table 12 B)., Z0OHR, SIV=
1.9 (3 ¥R incubation) & RBi{LEMZED .
7. MFENBETFREEREBECBIIIBFOEEER

BiEkE

Table 13 [IWRLIZ X S iC, MMBEMBTHERRE
35 FRERPERERBORS B, & U"%ﬁi@i‘%?
HE1 ) (case 6) MDEF 6 HHTDOWVT Kremer test %

5% 19814

iUz, Case 1 {3 Table 12 OFEFTH 5. Case 2,
6 ZnZ 7 Table 10 @ Case 10, 2 ML, ¥
FTEHOEEZMS FEHITH 5. Kremer test DFEE,
NEBR CRVWTh B TFOHENREE R X B
T, 3044 T Sem FCERSA LN, T
TCHLUT, BTFAEHE2ET S case | T,
HBRPCEALTCETOE®R IS 2 BERIN T
BTELPDLPTHEFOERIIRETH >, Case 2
BETORBENEASEART, BABTOLREIARE
T&H -1z, tube slide agglutination test Bk Case
3, 41T T, FUFMOE Case 3 TREF LA
OHHENXIZ EAE IS - T2hs, TAMOE L Case 4
TERTLASRE Td - 1. MEREHEHARD
HBD Case 5 TRIEH & O R % /5 1. gelatin
agglutination test B Case 6 TlI, O
HEA, EREBICKETH-T. 586, BHEHLE
IERE B OB T, 6 BRI+ EBhig:
BPHUTW. FER L, Case 2,6 BBTFHD
BHEZM - TV B IZD, RS 5 OIME: & Bb
nNah, LbR2E L s s, BAOBTRELTECHE
VB TERIENARERE T A BHOBTOHEELKNES
HIEEEINSG EWISBRTH T

Table 12.
sperm motility rate
1 hr. 2 hrs. 3 hrs.

patient’ s seminal plasma «+ normal sperm + C’ 65 54 43
A, ) SIv
4 + - 70 65 67/.1.6

normal virgin serum <4 patient’s washed sperm + C’ 67 56 36
B. ) SIvV
+ ” - C 64 65 68/ 1.9

Table 13

Results of Kremer test in males with anti-sperm antibodies in serum.

sperm penetration distance (cm)

serum anti-sperm antibodies

tube-slide

gelatin

30" 1hr. 2brs. 3hrs. 6hrs. aggl, " aggl. SIT IFT
case 1 1.0 1.0 1.0 2.5 2.5 Sl 45.8
0 0 0.5 1.0 1.0 T-TX8 X256 Sl 32.4
3 25 3.5 >5 >5 >5 H-HX4
4 0.5 1.0 1.0 1.5 1.5 H-HX®64
5 3.5 >5 >5 >5 >5 e 2o
6 0.5 0.5 0.5 1.0 1.0 X 256
control >5 >5 >5 > >5
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Z =

v M FECREE SN S B T g,
BIOEZNGREDOBER &L D 5 5 L & H19544F
Wilson” (T & - TED THE I NI, 32 BOBKE
OEBBRF TEFVEACERELIC E2HWEL, 2
DA & FRERPIOB FREFEPEEL WA L
ERIBALT. 7, Z2OEEED AID kX HEE
Lz &b s, NEDRRIIEHEDOBRENATH 5
E U7z BT Rumke'® § AN ERERA
PETAIBEOZETERE 2 RZTO>OTHEL, 2
D5 b1 ZOMBIHEREE T CEFAEMUER2E
Uiz & U, 20O Rumke & Hellingal® (X
Kibrick test [T TCMEHEFERETAKZMREL, ETF
&b % BIE 416 BT HURMI2L EDHUEZE TS 4D
DI T2 DI L, AFEEYE 2015 #3674 (3.3
%) FEL, MECEREZEDI.. O LEHEHE
AE B TIHOBEEE 2 BTA3DTHS. E
7z, MEPEEIEBEORETE2LD S H164D
PSR TETH > T DI L, HiAREOMET
fE 172 IO 3 DR 4R THEHLER
ERDIZELTNA, CIVSDEELE, BHRE
EHEBTHAEOBEEIC OV TORENZINT .

T, BERECEFREGES T AL LT
DEDIEABELLNS. OBRILD B TR LD
R UTEEERERENET 3, 700 BRI
CTRETEITMEETEVRIET 5. OB FHEs
BT 2608 & UITHECHT BOEEE, Ho0ME
BFrREMb, R s 2 FESEOE T E DK
B ROZIL 28 X E 3. OIBTHAOEECL
h, ZEATBETOREERBERLOBE T E DT
BIREREREENE T . L O TOOTERED 1 DOIRIL
& UTEICE T % EERIN B CagitiEi g (AIAO)
A, Freund LI ENE o FPEIEFEY £~
HAHWVITETF % complete adjuvant & & ITENE
v FETIESL, EBROOEMREIERES L ST
PP S BHEELRET LD L LR YU I
Freund & OWMECD 305, WHEHE B X 08
Mk A IR 2 5 £ { O ATAO B®EINT
4. %7, RCEBONTOEDEAGEY 2 — b &
Freund’s adjuvant |2k A0EC L b, {BEIEAICE
WIS H 5 G HRER R DSFRIE S 190 C LSWMEINT
WA, BRICO, ®, @OTREkRRE T IHAI
i, OTRESIERBTFEEZET 2H LZBETIE,
T ERE OB FIAREEEOHE, @itk
TRETHCESD 2 B TEEERE 2R TEE

BT 5T HEOBRE, @TRETOHSEHEL
FRRAHALERBOROIE IR BEEDO L, &
L O BB TR A B FOHERK ERE DB
HE EPEET, NMEEAEORERRO—BELS
EEbNE.
BESARRE S UTIAERAIRT Y 3 @i,
gelatin agglutination test, tube-slide agglutination
test, 33 % ¢f tray agglutination testlone Tz, 4
[EiZ tube-slide agglutination test %2 jEf7 L712d5, %
O 4 — 3 H-H type 3% 1. CEIGIC
3 H-H type agglutination (CEVZHEHIHEL 22 L X
NTEH, TUC—HT R CdH - 7. Shulman
SANINEREIE T 2 BHEHE S 5 %L WMEL T
505, GEORETIEERNERE D 8.0% WHETIE
BRHEETH-T2. HEREETIETES. 1% LER
KERCBETH -12h5, it Girgs 5290D28%
IGEWBIERTH > 72, WS FIC & Fiifid Ik
WRBHETH -T2, COHEBOMERELT, IgG
123 IsM IWE 9 3 AL H AEDO AT v 4 K
L#EE LI B-lipoprotein 7z EIEFIAMRERICL -
Ty BYRIG & 25 fERE OB Ef s N T 5

B AR BEDEE T CUPER UV
WEFHSATH 5. IV TR, BEFESIE
BT ERICHEITE A DI L, FEMHERIIEE
RERNEFADHITHE L2 52, FRTHES LT
DEEEPBNEZBAOLN TS, SHOBHITK
BT SHEODET H 5 BHTIZ 151 BEFHs
{, TNTHUTEREEE T 4.2% BEHT,
BROTETFIE L UTOREEPENCE 2B b &
Tz F7, FEARERERRBOR 2HITE 1T 5 Sl
BREPoIZCED, REHHE & REOBEEZ B
Uiz, SCBE, BERNEEF T 58 M 3 E i3
6.09% (Schoenfeld?®)), 6.99 (Fattah?®) T, BERE
ROBUNREAD LIHE—KT BRERTH -T2,
FFREgEREHERERIL, methanol FEEUIIETF
PHIR & 08 Hjort 5192k hFER S i
Beoid, TOEECI DLRUIHEREZHBS CEWT
x5 ELTA. &7z, HFOD head, equatorial area,
post nuclear region, tail (& < Z main tail piece)
WY %7R3 42D staining pattern &L 7.
SEIDOE S CHC—F T % staining pattern Th
-7z, Tung?® [RFERBENOWMIRICH T 25k H
IFHE OMERITEK T, D9 b acrosomal, equato-
rial, post-acrosomal antibody [IFFElEZEIC § BHE
A BB & D, natural antibody THH-HE D
HEZETIRIWE LT, F77, acrosomal, equatorial
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antibody DJEEIZBHRIIFNC peak bl Lis
Ed B, microorganism & DR XHEFEDEEICE 5,
BROIZDOFBTHAEOHITH 2 alfE 2K 1
7, o, HEE S RO B DR
RXHOWED S DR TEALS &, AIHREIHS L
Bbhs. SEHOKETY, HikM4, 10TEHERY
B BRCBEEFR2HATE Y, Tung® &—FF
AR TH-72. UL, HifAl208 ETRIEFIR
TEWENE L, NEBEDOHTBIEHZEDIIC L
&, B2 &b COFBFATIERESBEEL TS B
DEEALLNIL. TOR, PUME 30 LL & T id acro-
somal, equatorial antibody & 3 blood donor [ZiZB5
WDz, REBBEOHICHED I ET S Husteds?
DEGE & YT & O TCd - 72, post-acrosomal i3
& OF main tail piece pattern [IFL{R{EIE PR A Y
RIEHEEZEDATED 61, L0 2D pattern & RIE
EOBBEERERT S & 3EALNSD, EMBDEN
TTHWEEIL T X72W,  acrosomal, equatorial DA
12T immunoglobulin level ZHZELUICHEE, &
556 % IgG b IgM H20EZDOEBERREL TV
53, T NIZ equatorial antibody M—FIT IgA ITE
S5 OBEETSH & LTz Husted DFEER & 1287
h, Tung?® OFRE—HFLIZ. FRBREERICE -
THBECEREBY AEAVB S 2L 3NT05. T
DOEFED12& LT, background fluorescence & %
W3 non-specific staining W HNE  OVHELIT
UTabNE, L) Ledds. Chid, immuno-
globulin #3% (D Fe-fragment (X HIETD Fe-rece-
ptor AT AICD EEA LN, Fif Hjort 53
RAFBICHEAT A HRILBIC T v VAERINA,
Fab’)? L UTHEATAHHICL b RIFEHER%E B
EHELTN D, iz, BT T8 7 — MEBTH,
12 & AT TFHREOBROEIRE, H5VET L
7 — P OWEREC R EPRMRICEER NI, L
LD &6, FEEBET LIEICEEEEIL,
TV ~ MAFEEREBRE S - SRR L, H
Bk DEBHCT ATDICHB T LT — MRk
ERICHRET A L EWEETHS &ELS.
SHOTB THAREHEZBUC, AEREET
fiEds & PR BRI A TR T 5 BEEREERIK
BRTHo I, HEEIRET 2%, %0 L OB
R B I TR I FH A DS HR
TR, XMITAONEERBEE—~FHT S, &K
BT BRI ER S RS T REICRNT92.3
BLERCBHETH D, HEERETEZHO—B) &
2% EBALNIL. FRETHRARRORA L UTA,

EITREEREEEED T, WES A VSR
GURIEALRY, FISLIRR, O 5 R®, B,
RAAVTE E DYEERREYLER X F2BROMNGV s E
HINTWE. UL, SEOERTI, HBEEimE
BUND PSR ED IO IENHR LI L BbA
Lo T, BIOBTFAEI AL TE, L
DL 5 58 R S L ERERAPERERBOR
2 BIT, BAEMEEETEIC D 5 6 N Bom O Hitk
pEHlCEFETEHINS.
(BTG & i)
EEBTFHE (EENR & ERRHRIERBDOR)
L EIEERERE R (TR T SRR TE) Ol
Beriorl, SEOMBEFBTHEDS B1oTHHE
DITGER BN E UTHETHABEREHE LIz &
25, MEECERZBD 2o, CHETRBTIHE
EEEREEEE S SHBEL SO ERETRBT S 5DT
Hb. Fl, FBFRENSHEECED SN 5 SR
MRS, & ICERBICDI Y PSRRI
BLTNATHA S WRANEERIEL ST 8
RGBT EASERTh -1 &b, PUBETHIEK
BT dh 5 T ED3I2 b SIS EEREE R B L
CERJBBRUTVAS. COM, FETHE S ESETE
CHEZED T, INEEBTHORE TR ENR
%, FEHMLTEOBRBED 3 OB En 6, T
BriEE SRR BEL I & Uiz Husted
BRE-HT A, T, ZHETIEBRLIEREHEEE
Z 3EOMKEBHREZRAUVICBETHR Ut B4
(Table 9) 1T, ZRTEETHAGHERIE L, WK
BELABERTDIZ. UL LN, EitEsTs
WEHEBEEDIZEAERN L EDM B, SHTE
Bl DOEBEREREORRKE UTHBTFA2PEAL S &
Db, LpUAEA - BB 2 BBROWYEE
RRFERE, METFIERERE UV TEELD A LS
RO ERFEEL TN AIID EELATEHLETH
BEBbLNA. UNEd, ZTHETFREETTEESTIEET
BWT, BRI 5 R R IERIC L
THEBCEERTH S &% Wall 5905, BH
kil & HLA FEOBERODMLs ko, KHE
R OB T HIR & HLA $iF & o
DENDH D EZEND, EEEEEZEOERKE L
TORBTREOIEE 2 2L BET b T g h
mNEBbNE. LT, 4%, HETHGEE
BTN THEBFTRSEERROBE 2T A L 8.0
HETHHS. ¥, EIBHEEREL OSEAMBITE YT
ARBT 0T Y LHEDUBCONTHRET AL LD
HEIEADNA.
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U T H &L L BT EENED
BTHCEERZ2UIZIOFOBE N 5 — i tail-
to-tail D3RI T, % DA mixed type ThH b head-
to-head type 1313 72> - 7203, T L& Friberg
DODFERE—FT 5. chid, M H-H agglutina-
tion antibody %3 IgM WL TWAWZ & &, 5B
R IgM BSEELDN L e b E A T, H-H
agglutination antibody »3EEHEFICETL TV
D EELONA, BETFE TR L tubeslide agglu-
tination test [B¥EICIEEE R 1245, BT Y 2,
3 FEREDE &0 H 5. UL L—icid, gelatin
agglutination test & (DFFEE?6,273LRIAIHT 4 § D
DL, T I MR & ORI RN TR b
HBHD5, SEORFE TS gelatin agglutination test
OHHEDE b OIHET H CBREDHN b OB D
{, ~HITHHEBETH-T.
test I b 3 gelatin agglutination test OFEFEIC L b
WML TOIZONE, BIEDES i H-H type, #
#3312 T-T type agglutination antibody % de-
tect § A2 L, BTHEHTDEESS b T-T
agglutination antibody (€L 24729 EZBA LS.
450 gelatin agglutination test TIXIMEHELMED
BWHOITINEET, ZOFMAELIE O 2 L &
D KD o T2 DS, AU Friberg 5490 tray
agglutination test {LX AR E—FHITHEDTh-
1T, BROBEA, BYETH-> T HBTRENESEFE
LSO Cide, FRICDRWIIDIRE T 300
BDEEBADLOVHLTHAH. BTECEED Y
id, HWiEE, v A, w4 a2SI72<, pH OF
v, ERlE, AMmeR, ZOMfEs OET L - ThI
XBLANB DOV H B, UL, SHORET
3, M TEHOREIETEEREC I V3 i
CENB T EWREBING.
CETERE & BT A B bR
BEOZHTETCIRBETEEREBZ L, MoR
FRIVETEFEP AR EBEHHEPZNEEALD
N, BTEE R TAEEROBEREZHRU I WHRE
LTS T OT, BFED 10x105/ml Pk
DFEFIC U > THRHOBEE R L. 2 ORE,
MEFETAE TR B TEEROR, FRITIIHE
EHHSFED 519, Husted'® DRGEE—HLIZ. T4
DL, MBERE{CHAEDEET LD A D RV
ek NTd, ZORTEHEIR{BFTH 1.
ZD & BENOHEEEFICTOBOMBEZIMAS &
BT REEDET U2 2 &0, MIEHOBTRBIG
FoADD BB L, JURTH 2 FREICH

tube-slide agglutination

BLTWB EEBZ BN, LU, BT AR RN
WEKFETH 5100, BRPOSROMEHFETT
R TEHCEEZITINC E2RBLU TS,

BB TAB{LRBT N T, IBHEBEORE
BidED TEEFEED2» -1, EEEREDOER
CISWT, BBRICRITEERAVEEL T A6
HDVEALNBY, oL UTE 2R
WEBDbILAS.

HUEDT &5, BIRE GRS ERRINIETE
BEARORREE 22 W DD THBNEERL
55,

(U 7ok & T SEEER B

MEBTAECIAEBEDOEST, BrEEhEz0
DB RILIER SHE SN D 5T,
TORBERBREFREIFINS L OBFD 61
AR & 51T, COREFTIEHTFRE IS FABL
EPFEEL TR EEBEALNLTY), TOFADEE
CEOBFEAENLEEINIC O LHAISNS. B
FICRE LS 186 ZFEEIRIIBATRBTOHE
M EBEESBEINLDDY, ik IgG @ Fe s
$ETE micelle WHEAET 2 EBbNA Fo BAKICHEE
INBITDTHAHHPDEFTLHREVBEDITL - TS
INTWE., CORMIE, piESeHRE I {5
UiB% EEBAA.

F72, BORAEORBTERENE 2T 5B HITE
VWTHRETOEERREREPEEIN TV AERT
bHoT2h3, CdH B gelatin agglutination test Bk
DOREFITIE, BTEHOEELAONNIID, BTICH
HLIz T-T @EFAI X AHENEZL NI, Uk
L, tube-slide agglutination test iZC H-H agglutina-
tion BAPEDIEGIT b HEF EBHEOREY % 6 N1z L
i3, HiEOC e H-H &5k b IgM KRS
B0—7F, BERAE IgM BEFEELZW® L INT
WhLEREZELLE, COEBMBOEES H-H BH
DIz D LTS ISR TH 5. SBEF
BERTIOIRBHULIDWEEZR S, BT RE kS
& NEREEHiE& (gelatin agglutination test Tk %) &
BFEREOBEEIISIRANT § S H 5 55275,
BRRENAE OB TEREROHENIAD b ET
2ESHD, CNORERETGA L ANEOBEREZRE
THLDEEDNS.

BEERETARIETERRCHEL RT3 En
IERBH/IY, 2, 3IEROEELDEEDI. U
ThinT, COFKICBEL T, RECHEL TS
WEIPIWAETH 5T,

Rumke 559 3E T EERGAE & IEIRFICHAEE
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DEFTABERTNERERLTVEY, 4%, RiEiC
ST BB FHUEDHERL I SITEHLU TNV L
T, FERED follow up 2HRETIAEBHEFIC OV TH
HETEVEBETHS.

¥ B

BEVERIE & FUB TR O BE 2 ERIICKRE T 5 72
¥, MEORTERERR, BT ratERE S0
TESEARREET L. NREBEAEEE
2378 (ZFETIEISO%, HEReMhERksTAEss R, BZERE
HRETIELSSE, FEECHRNERRBORI2E) I U
BRI BB 128°C, ERNERBIZHTH 5 HEiks
BEVU. —EFTRBEAOIBETN A DK K
%, ¥THBETHARBEEERC B N Tk Kremer in
vitro ¥ FEBRER 2 HTUIC. EBONIRERET
DEBHTHA. .

(1) PHEEMEETIES B EEIRNEREN O
HERPUE PIEBERE, T TORB TIERENRIT
HUTERCBHEETH -1z, & TR ER
B3 B IE £ AET92. 3% L BRIBIET, Z0DH
roO—BhE 723 &EZL B

R THE W, BEEHEY 1 FITHBEOMIZ
FTRTEHTH T,

(2) IERE TR ERBERSEONA BRI

BZERBED b7z, ¥, PETHARBEOHEE
HBTETY, TORLERBBIEBEAEEETD
S72. UTddi-> T, HilT H ORE EESEEED
RREZ > TOAAREREDNEEA b NI,

(3) BTHOCREIBTRERA LS DEEL
Bitz. & <iT gelatin agglutination test [IFEFH
CEEZBD 10 2HNTHIET, il & 8 OkE
DOEEICHHEENA SN,

() BT EBEARRE L BFEO MBS FRE L
EEBERICIIE B EZN o T2, £T0, BB TFARE
{EHRDSBIEDREFIC T EEBHRIIER ThH - T,
FEFAB AP ERIOE T BB R E O BRI /s
BEEBALNIEM T

(s) MFEH I ETAREUHE D 5 D IZEHEETL R
PERETAHHEHETE, BTFOMHBEEBREEERSEES
Tz, MEEHABHATE, 20X 5 2EE
BREEINZ» 1.

(6) FEWFTRAIER T & MEHET AEMLHES B
ThiuE, BTEEESEZEINTRECERIZZY
552 06, BERNECKBNTRIMFEOHE T
DWRBZOREREHO L TEETHAE EAL S T
A.

5% 19814F

WA B B0, RIGEIEHET - CICHMER DY
¥ L QAN EAERICREL S REoRERLET.
FeARBGRICHE UEEERE, MBS 2/ iis® U FRE
FEBIRCIRAT 5 & & SICHBI RO BB O RE
FiCg o LT

KR OERIHUBARTEZRXR2CED TEHE L
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