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Studies on protein contents and enzyme activities of human seminal plasma
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9 FEE5 ARAAAE AR
A4 A3 WA gex #2359t Eliasson (1966)
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transaminase®] A T} AbA L A EXe]a et
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1. 88 4

2 dFedAds A4 dAg AGRAE, FAA
R ARAAEE B AF, =3 6649 Aol 4
SRt AA G A AL Aste] e APTE
ot &3 #e] 6F2w EFegd.

A 1F(group I): 166l. FA471 40%x108/ml o] 4
], X o) 40% o] A+, ;g/g-iﬂ o] 709% o zLo z}-
A 2L (group I): 74, AAFTE & A Q0% 10%/ml
of ol AAte] L8 Yol 40% o]3tel A.

A 3F(group M): 159, A A47 40x10%/ml o] 8

4 HAAFT HA.

A 4T (group V) 14l FAAZ 3.

A1 5 & (group V): 104, ASAA£g we A
A 6T (group W): 4o, H&RA 23 2¢], Kline-

felter FF L 14 9 =g Fop I 14,

943 304 ¥ HdEo) grLer H1F
oA A 6L7A BEF FF folrl 27~334 Alelg
dHFoR TAS ATHE L. o] 5 13 &
A7z A ngel HF = A 1Fe] 20.4ml, A 2
o] 18.6ml, A 3Fe] 19.1ml, #] 4 Fo] I11.2ml, A
53] 20.5ml, 238 = A §Fo] 7.5ml7} =T 2).

2. Al of
o] dFolH &9 "2 A8 hyaluronic acid,

benzoyl arginine ethyl ester, p-nitrocatechol sulfate,

(u]o do ofi

p-nitrophenyl-g-glucuronide % p-nitrophenyl-g-N-
acetyl-D

= o

glucosaminide¥ 2 Sigma Chemical Co.
{St. Louis, MO, U.S. Aol A T54 Zelth = olub

Hel A Eel a4 71A azocolle Calbiochem.
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Table 1. Age distribution of sub;ects

(No, of subjects)

\ Groups Group Gro I G roup I Group N Group ¥ Greup ¥
\ (Norrnospermm; (As'henospermm) (Oligosperinia) (Azoospermia) (Postvasectomy) (Hypeplasiay

No. of subjects 16 7 15 14 10 4
25(—) 2 0 1 1 0 0
26~30 6 2 5 7 2 4
31~35 5 5 6 5 6 0 -
36~40 2 0 2 1 2 0
41(+) 1 0 1 0 0 0
Mean 30.5 32.0 31.5 30.8 33.4 27.8

Table 2. Testicular size of subjects (No. of sub]ects)
— Groups — -
Group I Group 1 Group 1 Group I Group V Group ¥
Testis size (ml)
No. of sub]ects 16 7 1 14 10 4
5] 3
6
8 4
10 4
12 1 1 5
15 2 3 5 1 2 1*
20 8 3 5 5
25 5 1 4 3
Mean 20.4 18.6 19.1 11.2 20.5 7.5
* testis tumor patient o
Table 3. Results of semen analysis
~__ Groups _ T =
T Group | Group 1T Group NI Group N Group V Group M
Parameters T~ o L 3
No. of sub]ects 16 7 15 14 10 4
Volume CmD ¥ 3.2 3. 3.2 3.1 3.0 2.9
(1.8~5.0; (2, 0~3.0; (1.8~6.0) (1.8~5.0) (2.0~4.0) (2.0~4.3)
Number (x10%/mb) 95.7 137.6 18.9 0 0
(34~385) (59~230) (1. 0~40)
Motility (%) 65. 4 23.7 36.1 0 0
(10~98) (0. 0~38) (0. ¢~82)
Morphology (%) 81.9 72.7 66.1 0 0
70~93) (63~80) (3.0~85)
pH 7.3 7.2 7.2 7.2 7.4 7.2
(6.8~8.0) (7.0~7.5%) (6.0~8.0) (6.5~7.6) (7.0~7.6) (7.0~7.5)

* Mean

(Range)

*% ] patient with testis tumor
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—Park & Lee: Protein contents and enzyme activities in seminal plasma—

(Los Angeles, CA, U.S.A)Z 2H FE34. & ¢

W FA8 3FEHE L% AAss] P49 ¥y
albumin-& Miles Laboratories (Elkhart, ID, U.S.A.)
Z 38 -+53 9t p-dimethyl-amino benzaldehyde
T s Ie £R7 4R 95 49 FEAe
Ag g3t
3. WE Yy

1D HHAMYHA: 549 @AE 2957 984
- A4S AATE F A o AAY &, E54,
4494 4 pHE& AR 3

2) cteiE Ik 8l 540 HuE £ AAAA
EFWHAE 4°Ceol 23 ] £ & 3000rpmef] A I5E
HAEestd s AAGEA)S AR (FEA)ezr F
ARz, =2 Jé%(“%%)a 0.05M Tris—HCl 3%
4 (pH=7.2) 02 1/58 HHAAA stz At &
28 4% FAo AEsgch

(L 2 ey s AL Lowry (1951 %
o we mgd (=23 1. 20gm NaCOz9 0.5gm
Na-K tartarate® 0. 1M NaOH 1] 5o 7E S48
A 0.1% CuSOu+5H0% gt fo88 B, zelz £9
A, 45mle} &9 B, 5mlg deld &9 CE £ul33
t}. z#lz Folin Ciocalteaus & 13} & 29 v g 3
AAA 49 DE g59lvh. Sample 1.0mle) £ C
SmlE o] A 4z AL4 15—“-'— ol yaigt A &
A F9 D, 0.omlE ¥2 A 4.e g 3087 AR
Al AR o F A7 ‘4"’12‘1 %8 AHxe] W
7t et w2l AR Imlye s A
oko] (rv100ugm M5 e] A2 optical density(FFE)
7 0~0.100890) oA Bl 750nmelH FFY =,
100~200pgm¥ 2] AL EFF=9 ek 0100~
0.20041 £A 3l 660nmelA EHAFY e, 200~
300pgm¥ & Ze FaEr) 0.200~0.450 WS &
Agte 500nmoll A ZA ek 2t gl A g

standard curve(ZF I MR F¥E L2}

Pl

a
X

-

(2) 248 YAE 53 () ez 2 H4Yd
Asgs Adstel AYEEF FPALAL v, F] mLe
PAE FAE A F AnE FAd Agest

(7}) Hyaluronidase®] 3Alx &4 1o F49 34
- Aronson3t Davidson (1967) %o] wrZ3l 4
o] vy ol gelgch. o w52 hyaluronic

ot
acid 0.2ml (6mg/mD, 0.1M¢] sodium acetate buffer
3.8), 0.1mlel 2.0M2] NaCl0.1mle] A2 0. 1ml

gl AA ko] 0.5mlad REEAXE ‘f&-‘é &

57°ColAl 147 ¥ weAZt. ey IN-NaOH
0.0lmlet 0.8M#% potassium-tetraborate (pH 9.0)

Sample 1.0ml

add
«——5.0ml of solution C

‘ mix well, stand for 15 min.

1 add
«—0.5ml! solution D rapidly

immediate mixing
Stand 30 min.
(blue color)

Read at O.D. 750nm 0~100pgm/ml {0~{. 100
660nm I100~200ugm,/ml (0. 100~0. 200}
500nm 200~300pgm/ml (0. 200~0. 130}
Solution A: 20gm Na,CQ; and
0.5gm Na-K Tartarate in 1/ of 0. IM:
NaOH
B: 0.1% CuS0,-5H,0 in H;0
C: Mix 45ml of reagent A with oml of
reagent B
D: Folin Ciocalteau reagent
(dilute 1 phenol reagent: 2 parts of’
water)

Fig. 1. Assay of protein in seminal plasma.

0. 1ml sample
+

0.2ml substrate (€mg/ml}*
+

0. Iml sodium acetate buffer (0.1M, pH 3.8
+

0. 1ml NaCl

incubate at 37°C for 1 hr.

"_0 0lml 4N NaCH and
0.1ml potassium tetraboraie (0.8&8M}

lheat in boiling water bath for 8 min.
[ cool in ice

|

| a

e—f3ml PDMAB¥*

l incubate for 20 min. at 37°C
‘ develop red color

Read O.D. at 586nm

* Substrate: Hyaluronic acid

* p-dimethyl-amino-benzaldehyde solution: 10gm D-
MAB in 87.5m] CH;CQOH and 12.5ml 10N HCI

* ] unit: 1g mole/m!/min.

Fig. 2. Assay of hyaluronidase in seminal plasma.
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0.1mlE deo] AR
i, 100°Cel A 8%
W28 Eg ¥4% N-acetyl-hexosamine-® Reissig

A a8 pHAL Ao FAel A 3
b Ard gt g FE A ¢
(1955) 52 wle] =t N-acetyl-glucosamine& L&
ER L AFEdte] s BAsglch o] W Hu Fe
chromegen (4 Qo) A5 =% 37°Coll A 208 7k b
LA wAA g o WY 4g AEE 586nmd
A4 FHAEE dSeEs At 1 unite
187k A48l 1u-moled] l\—acetylvglucosamine—?— L)
wldtel (g 2). 230N.F. units/mggh# A5 TEEA
Imgel whud Ao v ¥ hyaluronidase2] National For-
W&y o2 7.93 unitse] o
wela] o] el 2]&t hyaluronidase?] 1 unite] 34
L= 29.0 N.F. unitsg zbch.

(+}) g-N-acetylglucosaminidase2] ¥4 % &4 I N-

[ed

mulary Standard+

acetylglucosaminidase®] #4 % &2 2 Tarentinost
Maley (1972)7} HE% w2 dd &l A3t
71% 24 p-nitrophenyi-g-D-glucosaminide (0.012M
=88y (,Iml¢} Na-citrate buffer (0.5M, pH4.5)
0.3ml 3 A5 0.1mlE ¥ AFFe] 0.5ml7r 517

Lol & mEE Foll 3087 37°Cel A wbEA A ok

] L 8o

F 0.1M9) NaCQs 2.5mlE 93, 400nm$] 5}l A
cabr 2 243t r). 1 unitt 37°Col A 1%7to] lu-
mole?] AL slFda A 9 Had zad &
4+ omgeh( 2y 3). EFHH - p-nitrophenold A+
435} 51 ch

(tt) p-glucuronidase?] #A® &3 | g-glucuroni-
dased] 34 =e %F & Fishman (1948)5¢] Hx g
w8 @il AREItgch of WS-8 sz

phenolphthalein-mono-5-glucuronic acid {0.01M, pH

0. lml samrgle

+
0. 3ml Na-citrate buffer (0.5M, pH=4.5)
+
0. Iml substrate*
|

" incubate for 30 min. at 37°C

1 add
. «——2.5ml Na:CC;
?! (yellow color)
Read dD. at 400nm
* Substrate: (.012M para-nitrophenyl-5-D-

glucosaminide
* 1 unit: lg mele/ml/min.

Fig. 2. Assay of 5~ N acetylglucosaminidase in se-

minal plasma.

7.0) 0.1mls} scdium acetate buffer (0.1M, pH 5.2)
0.8ml, 47 o ¢ A£ 0.1mlE Hste] AA
Lolo] Iml7t HA gk o] FAE& 37°CAA 14
2 42474 A" phenolphthaleine] glycine-NaOH
buffer (0.2M, pH 10.4) 5mlE o] s A A 400nm
oA F2x & A4 d. ojd 1 unityE 37°CH A 1
F 7tell phenolphthalein-mono-j-glucuronic acid= %
B QA5 lg-meled phenolphthalem.@i Ago (L
g 4).

(4) Arylsulfatases] @4 x &3 (o
8 =AL Worword (1973)%F 2] ¥ &
g argatgeh o744 AS" A4 0.5M

gl 2o (pH 5.230) ¢l 0.2mi9

9 zivEs

20mM potassium-2-hydroxy-5-nitrocatechol sulfateo]
Hoof vl 0.2mle] A nE ’1‘19\1 Lol EEEE v
Fezo Al 57°Cel A 10¥ 7k ub-E-4 7= 2.5mie] 1M

2} NaCHE & 37idhed A o %% FAART. AE
8 A8 oz wEg WA A< p-nitrocatechol® F3F

%% 515nme) starel Al AAsAch F4AE  p-nitro-

0. 1ml sample
+ .
0. Iml substrate®

+
0. 8ml Na-acetate buffer (0. 1M, pH=:.2)

|

incubate at 37°C for 1 hr.

add )
«—Zml 0. IM glycine buffer (pH=10.4;
(yellow color}

Read O.D. at 400nm

* Substrate: p-nitrophenyl-5-D-glucuronide Q. 01M
* 1 unit: lp. mole;/ml, min.

Fig. 4. Assay of g

glucuromdase in semmal plasma

0.2ml sample
+
0. 2ml buffered substrate*

incubate for 10 min. at 37°C

add
| «—2.5ml 1, 0M NzOH
(pink color)

Read O.D. at -15nm

* Substrate: 20mM p-nitrocatechel sulfate
in 0.5M acetate buffer (pH=5.2)
* 1 wnit: 1g mole/ml/min.

Fig. 5. Assay of arylsu]fat“se in semma] plasma.
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—Park & Lee: Protein contents and enzyme activities in seminal plasma—

‘0. lml sample
+
2.9m! BAEE (Benzoyl arginine ethyl ester)

Read O.D. at 253nm

* Unit: max. difference of O.D. per min.
BAEE: 20mg BAEE/100ml of 0.05M Tris-HCI
centaining 0.05M CaCl,, pH=-8.0

Fig. 6. Assay of acrosin in seminal plasma.

0.2ml sample

2.3ml buffcr ( 05M Tris-HCI containing
0.05M Ca™ pH=9. ()

+
10mg azocoll

|
lincubate for 10min. at 37°C

filter with Wattman filter paper No. 3

T —

Read O.D. at 520nm

* Blank solution: 0.2m] sample
+
2,3ml buffer

-
10mg azocoll
* 1 unit: 0.001 O.D./min.

Flg . Assay of azocoll proteinase in seminal plasma.

catechol®] ok TEF Lo e By dedok, FZa9 @
AE 1 unitE 9o 71 &3 52 2 )

gtet  p-nitrocatechol sulfate 2 28 | g-moleg] -
nitrocatecholy W Z3l: & 49 oton FATG

AR
'7 [
e LA P

(5} Acrosin® #HAE® ZA : Acrosin® $H ==
Schwertst Takenaka (1955)7F wE3 233z =3
Hell 23 BAEE (Mann Co. )-* ALSsbed &2 S ok

o] FAE FH9 wbs §42 0.00Me CaCl% &
8+ 0.05M Tris-HCl buffer (pH 8. 008 Ar=etsich
Acrosing®] 4% 1 unit-‘& 992 253nme] w}atel 4
Lol wadt 108l FREE UE, IHUAE
(specific activity, &= = ’é Imgw el acrosin®] &4
2% gnldteh (23 6).

(6> Azocoll proteinased] 34w &4 : Jacksonz
Matsueda (19703¢] 2jsA] zers] wh & 3 sho] A
£33t vh. o] #d-2 Calbiochem. Document No. 3805
(catalog No. 19493)ef whal APstgdet.  0.05M9
CaCli® @-#3l= 0.05M Tris-HCl buffer (pH 9.0
ol 10mgS] azocolls} 0.2mle) A 5 (100~300ug pro-
tein) & el A o] 3mizt HA & Fel 0%
37°Cel A w5417 wh o sbstdict. St A1 A
blank®Z 3}e] 520nmell A F xS &3 9. 7|
ARA azocell& A58 = 1 unite] FAT & 1%
Zrel 0.0018) Fa=d FoA7 =d Ped gi9
ko g ARz 7.

- =

1 Y A ARG d pystes wHen
AL ARRAA] Atz AYF BF smn o5
Ath(E 5. A 1Tl A A DEAAE ol sfe]iz gl
ovt B2 AAE AAD i Teola, ANTAA
NT-& AA7 ¢le Folmz FAn By Jqsis
FEA9 kg Hh:oi’ Lol #elrt Aolel gl
E-ES AL FAREY nfe] v g, A

Groups B B o T B
e Group 1 Group 1 Group I Group [/ Group ¥V Group
Paramsters
Ne. of subjects 16 7 15 14 10 1
Volume (ml) 3.2 3.6 3.2 3.1 3.0 29
Protein {mg/ml 33,414, 71 35.0+7.88*  29.4--8.37 332218, 36 25.110.32% 28,2+, 8¢
Percentage 100 104.8 &0 9. 4 7ol 814
Total protein (mg) 106.9152.65 126.0441.22  94.12:46.03 102.9:--55.39  75. 33163 BL.8:7-26.46
Percenfs ge 1C0 117.9 .0 96. 3 70.4 70.5
* Mean+S.D. - ' ’ )

a: Group [ vs Group I t=9¢.
b Group [ vs Group V t=1. .
> Group 1 vs Group Y t=1. 37 P20,
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o) ere sjqle] Wt Aol Yot AFTY BITA 3. Hyaluronidase2 M T : FAA f=F (muco -
A= 2 W gle) 3.2mle &% Vel AR polysaccharide)s] g@lzl2 FA% AdoAq = A4
9 6] QoiNE A LT3 A LFNA 96~138x10% L gy B4z FA-F F&9l hyaluro-
mle] AAE ARz 9w, AVE L AVES FAA nidase®] «Eil‘— 2AEG e Ao o de] He
zFow AAE ARz UA g BA 54 goh, A mHRARE ved 29 4A4 g T
el ALFGE 1E)E Adstl @ oA Tl A= 15& d mAA BAe] ASENT), B
2= g gre slAs goh. AR Addde A Gz mg s FAEE AAFA A4 A TLH

DF#A 2 2ol g ved= s ALl vWlzdd w2 &g vehiz ey f%
YulA Fe dde] w2 g vehdich A4 pH Aol gAvk(p>0. D(E 5). ¥ AAAA ] =¥
oAl A & wstgle] 7.24 % & b 2 i F4 2AARLAVI)NAE 52 2HB4EE 4
Astner Adds 971 shi A el A Bl £ (0. 05<p<0. 1), e] 24 o] A&t FAo]HH
S0 wialz, AAs] okelul pHrb Be W% v} g Felelde fAE Aolwtm 33E "F girh. &

Bhilon mad R4AxE oz pAsed HgEd A g w&e Age]l ALH ANTFIAE ¥ hyaluro-
gEol et sl mdusedl 24 RAEE oA g A LIS
9. oMlE sgo| Hlm g As] FrFe FA A LIFAM AR xe g rhila gk SR
74 AY FAr @Az T4 B2 TAE ZTANEAAE A vl He dARAEF
Aqae b Fag vlzAE ebdH(E H. AT b s gleh
(A 1Exe AR gAY FEE 2 FTA 334 4. p-N-acetylglucosaminidase®] EH= : thdF
mg ‘mlelglct, AAY £EAHo uwolAl A LTl = o] sl Eael p-N-acetylglucosaminidase 4 4
v ge @dddg velde AL AR A hyaluronidases} zto] Halold AL f3fe] =44
How saE oA g ez ¥ 5 e 22 Ao ¢¥a Ziolrh, =l hyaluronidase

WoEAEe oule gap>0 . ARAAEE g SR A2 S 23 welw gt a8
o A VEAA @9 B S A g 25 Img/ml AR AT e ALTY & 32}7‘ @A FejA
24 BT v welAd ooz A s EATT AAAAEE F A VI AL gg v

o ¥ 2z $2 Agoez dFel o5 T QeH(E 6. AA = 9101115_ hyahlromdase

2R g0 & Aew FHuV FAALE F2E D ohujma Bul ez 4T wAA AVIlA

g sjo)= Qdch(p>0.1). NAFTEH UL AR ve zie vehm glch wALATEHIR)AME 7

A% e wdlAe) g vrhiet fe ¥ i o AA Y E bz Qe BEF F AL,

ol ot A SdAAEE, FAALAA T2 AHLAEE e
B AL EEgE Asteld

Table 5 Activity of hyaluromdase in semmal plasma

ST G G G G G Group VG
T roup | roup I roup Ml roup K roup sroup M
Parameters T
No. of subjects 16 7 15 14 10 4
Volume (ml) 3.2 3.6 3.2 3.1 3.0 2.9
Specific act1v1ty *1 91+1.10 2.694:1.58 1.96+41.30 1.72=1. 302 2.904+1.21%  2.63£0. 98
(unitx 107%/mg protein)
Percentage 100 138.7 101.0 88.7 149.5 135.6
Total units 207. 4 338.9 184. 4 177.0 218. 4 215.1
Percentage 100 163. 4 88. 9 85.3 105. 3 163.7
* Mean=+S.1. 7

a: Group 1 vs Group N t=0.18, p>0.1
b: Group 1 vs Group V t=1.98, 0.05<p<C0.1
¢: Group I vs Group ¥ t=1.2, p>0.1
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Table 6. Actlvny of ﬁ -N- acetylglucosamlmdase in semm'{l plasma

—Park & Lee: Protein contents and enzyme activities in seminal plasma—
|

—— ,,_,‘_,\7- - Groups T
T e— Group [ Group [ Group I Group IV Group V Group Wl
.P_;_iramqtgrg T o o B -
No. of subjects 16 7 15 14 10 4
Specific activity *3.621.9 3.58:£2.06  4.2043.23*  3.32-22.56  3.16+1.39%  3.46=2.49¢
(unit x 10~!/mg protein)
Percentage 100 98.9 116.0 97.2 87.3 93.6
Total units 387.0 451.1 395.2 362.2 237.9 283.0
Percentage 100 116.6 102.1 93.6 6.5 73.1
* Meani:.S.D. i o o - i
a: Group 1 vs Group I t=0.60, p>>0.1
b: Group I vs Group V t=0.70, p>>0.1
¢ Group I wvs Group VW t=0.12, p>0.1
‘ Table 7. Actnlty of g-glucuronidase in seminal plasma
| S . éroups _____ 7 -
B Group | Group I Group I Group I Group V Group ¥
Parameters T
‘ No. of subjects 16 7 15 14 10 4
| i .
} Volume (ml) 3.2 3.6 3.2 3.1 3.0 2.9
Specific activity *1.5341.36  1.29--0.68 1.14+0.36° 1.39+0.43  1.382-0.80¢ .39+0. 21
| (unit x 1073/mg protein)
} Percentage 100 84.3 74.5 90. 8 90. 2 a0. 8
Total units 163.6 162.5 107.3 143.0 103.9 113.7
| Percentage 100 99.3 6.6 7.4 63.5 69. 5
% Mean:S.D. o
a: Group I vs Group T t=1.10, p>>0.1
b: Group I vs Group V t=0.36, p>>0.1
¢: Group I wvs Group W t=0.39, p>0. 1
‘ 5. 5-glucuronidase2! M T : 5 7| F & E BAaEe] HEol wilse doz oeAd Be
A9} vpitzbA] 2 s-glucuronidasex=  club s ita] s ghebel sulfater] & A A3 Arylsulfataseo] < %k
‘ Fan Aol dadg FE o o AsE Fho) = A AdE oo o FaAA FHE o " A
voEek del A FAEY oAt 2iehyl Aalg tholrh,  Arylsulfatase?] ZHHAT 1 A BA T
capacitationol] A FAQl AT L e EaZ LA A TEFel #4933 hsYA ARAFE T
drk, ZREAAdmd glelA A AFE G T A A Eo zhe ez geb(E 8). o]l kA we
EF LT WE vz o Al Fel A dnidor ZERAARTE JEh i A I E(A A Ao o
vl Td g vEhia (R DL AR S A 3 Aol 40%0] 8tel Aol vl& F wid e & gk
AATTALE AFAANTEHAVEIAA  Aehd] S vEl 2 dMadE e Agd He s el &
ge g vl 2 g 2 2 o)
6. Arylsulfatase® AT : Arylsulfatase:= 43 7. Acrosing| BHE ! Acrosin® A A2 acrosome
AR FelA 2 Gde] B maolt H b A9 of W Futdl ZAskel H Azt Aol zona pellucida |
o] X2 oko] Wiekd] ghop, 2 AL e = (FRdes A5 o d5Ad 4% trypsinst
o] A Fxel ko). K3 sulfater] 7b - muco A de] gl A steid Zholth. oA 5HE
polysaccharidee] A} sulfater] =l Foll B} & e 714 ZAR AdAdg e A 589 maoleh o a9
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Table 8. Activity of arylsulfatase in seminal plasma

T L Groups
Parameters \,\\\\ Group I Group [ Group I Group I Group V Group W
No. of subjects 16 7 15 14 10 4
Specific activity *2,15=1.01  1.92:40.87 2.31£1.23 2.92-£2.27%  3.41=%2. "Ob 3. 8141, 27¢
(unit x 1073/mg protein)
Percentage 100 89.3 107. 4 135. 8 158. 6 177.2
Total units 229. 8 241.9 217.4 300.5 256. 8 311.7
Percentage 100 105.3 94.6 130. 8 111.7 135.6
% Mean+S.D. S .
a: Group I vs Group W t=1.17, p>0.1
b: Group I vs Group V t=1.64, p>>0.1
c: Group I vs Group I t=2.42, p<{0.05
Table 9. Activity of azocoll proteinase in seminal plasma
~____ Groups - )
Paramet;ris\kl — Group 1 Group I Group I Group I Group V Group
No. of subjects 16 7 15 14 10 4
Volume (ml) 3.2 3.6 3.2 3.1 3.0 2.9
Specific activity *1.31+0.71 1.36%0.82 1.38x£0.61 1.34%0.56 1.30%£0.60 1.23=+¢.12
{unitx 10~!/mg protein)
Percentage 100 103. 8 105.3 102. 3 99.2 93.9
Total units 140.0 171. 4 129.9 137.9 97.9 100. 6
Percentage 100 122. 4 92.8 98.5 69. 9 71.9
* MeaniS.D.
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—ABSTRACT—

Studies on Protein Contents and Enzyme
Activities of Human Seminal Plasma

Kyu Hong Park and Hee Yong Lee
Department of Urclcgy, College of Medicine, and
Institute of Reprcductive Medicine &
Population, Secul Naticnal University, Secul, Kcrea

Cn the basis of the semen analysis in 66 subjects,
they were divided into six different groups: Group I
-consisted of 16 normal subjects with sperm counts
-of over 40 10%/ml and motility of over 40 percent,
‘Group II, 7 subjects with normal sperm counts but
motility of under 40 percent, Group III, 15 oligos-
permic patients with under 40x10%/ml, Group IV,
14 azocspermic patients, Group V, 10 patients with
vasectomy and Group VI, 4 abnormal patients with
2 hypoplastic testis, 1 klinefelter's syndrome and
1 testis tumor.

After separating sperm f{rem seminal plasma by
centrifugation, the protein contents and the activities
-of hyaluronidase, f-N-accetylglucosaminidase, 5-glucu-
ronidase, arylsulfatase, acrosin and azocoll proteinase
were measured in the seminal plasma.

Vasectomized greup has 30 percent less of total
protein than normal group. For the ccmparison of
.enzvme activitics cf seminal plasma, it could be
assunied that the erzymes in seminal plasma were
not contaminated with enzymes of spermatozoa by
testing the enzymes of the seminal plasma from the
vasectomized and azocspermic groups.

It had been reported that hyaluronidase was only
released frem spermatozoa, however, the result
obtained in this investigation showed that azoosper-
mic¢ and vasectcmized group had high specific activi-
ties of hyalurcnidase. The results indicated that

hyaluronidase was rot only from the testis but also

from the male accessory sexual glands. Oligospermic
group (Group III} showed the lewest total activity
of hyaluronidase among them.

The specific activities of g-N-acetylglucosaminidase
was high in oligospermic group (Group III) and
low in vasectomized group (Group V).

These results were contradictory with the pattern
of hyaluronidase activities. This indicated that the
spermatozoa which were stayed in epididymis would
increase the activity of this enzyme.

The specific activity of p-glucuronidase was low
in oligospermic and vasectomized groups. Group VI
including testis tumor had remarkably high arylsul-
fatase activity. Arylsulfatase, a typical lysosomal
enzyme, has been known to be released unusually
large amounts from certain tumor cells. Arylsulfatase
was also released with high activities from azoos-
permic and vasectomized groups. This results indica-
ted that this enzyme also released from the sources
other than testis.

Acrosin, a proteolytic enzyme locating in the
sperm acrosome, was not found throughout all the
samples of seminal plasma.

The activities of azocoll proteinase, a non-specific
neutral proteinase was mnearly identical in all the
groups. This enzyvme must have been released from

the sources other than testis.
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