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N-Acetyl-5-D-glucosaminidase (NAG) and y-glutamyl transpeptidase (3-GTP) activities in
seminal plasma obtained from male infertile patients and these activities in reproductive tissues
obtained from cryptorchids and patients with bladder tumors were studied. Seminal muco-
protein concentration was also measured. The mean NAG and y-GTP activity in seminal
plasma was 2,092 + 794 mU/ml and 10,942 + 4,179 mIU/ml, respectively. The mean seminal
mucoprotein concentration was 28.0 + 5.7 mg/ml. In seminal plasma, a significant correlation
was obtained between NAG and y-GTP (p<0.001). and between y-GTP and mucoprotein
concentration (p<0.05). However, there was no correlation between NAG and mucoprotein
concentration. In the reproductive tissue high y-GTP activity was.observed in the testicular
tissue and in the external gland of the prostate. The activity in the epididymis was higher
in the tail than in the head. High NAG activity was observed in the epididymal head and
in the internal gland of the prostate. In the testicular tissue, NAG activity was low.

These findings showed that in the seminal plasma NAG and y-GTP activities were closely
related but in the reproductive tissue, these activities located in different areas.

Key words: NAG and y-GTP activities, Mucoprotein concentration, Seminal plasma, Repro-
ductive tissues
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AMREECER L, LOXBRKRITE LT, L0
HE, BELENE, BRASTRT A ERS SR A
HE LY, XoEWERERCOVTHhi. &
@R TEVIEE 2R3 -GTP owT, HBF
FHEEE X DR LIoHE, 35 X OBRENT 2Bt 2151
OB LB, BRABIKT 5EEY NAG
EHEE L AIE L, B JURRERC T 5T
BERENOBEBECOWTEH LicoTHETS. Itk
NAG DEETHD » 2BACSWT, BRABEY
HIE LD T, ThieowThihics
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BERERNE L LIEASERR KRR ARER v
—WRER, B IUCRRERNERAZBREN YIS
LB FARERED 5 %, B TIEX R 6661 (E#19
B b4sR, SEH34RK), HRERLAD T DR
BT LIc268%60, BEREIEE O 1o Rt A i & 51T
LIeSTREBI E T4 DEH6IBITH 5.

B0 NAG, r-GTP OEMHIEID W T,
3 B L o5 2 B\ CHFEBE CTER I N4t
By AV, 84, BIBA, BEoLakcounT
TR OBREM X V1B, BER, firRofgcow
TULSTHESR L U4 O R F/H X b B,

MK OB

BREOW TS LIE, CheREy v s
SAEBE L, 2,500 rpm CI08EELL, BFLH
mERE ke Lblctk, EETHHEHREE, chz
NAG 3 L0 7-GTP B 0BEFEEE TS & &b,
s 2 BABREO B AT

BFRBIT5 NAG, r-GTP EEa BT 5% o,
2RO TR L ViRUTE L BT £/ S
ml T 2@ M L, ALK 1% NAG, r-
GTP FEH&2S & & dic, BB 0.5%D Tri-
ton X-100 C—@p B Lictk, BW@ELL, £ 0L
fo\T NAG, y-GTP k% I L.
BRARC ST, BREEDRARI TIK
Tk, FEL, —20°C UHRBIRIE L. * KRS
HAERC AR HEIL, RV = Y2 T homoge-
nate {ER Lz, 2T h% 800 g & CT204 L&
WL, FoLETH 5 cell-free homogenate #1713,
ChEBEBIc IS NAG 81O -GTP El: R
FRE Lic.

NAG, 7-GTP ZFiik LU AIBHREOATEERIC
21T

k4%, Triton MERT, ¥ X KD cell-free

homogenate Z#51) % NAG, r-GTP Gt ORIZIL,
FRefris XU D 2 h b OIEERIERICHE LTI -
fo. TR O TR D OFBRMETED TE D, &
BRI THHECFR U8, ERENERT -1
NAG EHOMEERCOVWTIIEREEY LTHY,
T TIAT .

7-GTP EM DWW Tk Tris buffer T pH 8.2
¥ L 100mM o glycyl-glycine & 10 mM
o MgCl: #4%s 2 ml OBEKZ, LEFEOIE 26
CHERUIKENE 20 p1 ®hnz, 37°C wT 84 in-
cubation Ufc#%, Zh¥HHE LT Tris buffer 1©
e Lot 5SmM @ L-r-glutamyl-p-nitroanili-
de % 05ml fuz, 37°C T 1 HHERE IR, 1E
MRIER B0 KIS CHEM L 7o nitroanilide %
410nm DRI EER THEEL, Rbli. ik r-
GTP 11U k% 37°C & T L-r-glutamyl-p-nitro-
anilide X b 1 4R 1 gmol @ anilide % FEHEw
ListEHER S,

RO & 2 BERREORIEC VT, U-MP*
v FEAV, BP0 A FBAREE? KEUTTT-
7o, Tiebhb il O & £ 26 fE5IC FHF LR 0.5
ml L0, 3FAAL LS LK 1L.5ml ik
BMHE05HEL, 2WTZh% 3,000 rpm T 20
SEGL, FOLkE 05ml © Coomasie-Brilliant
Blue G-250 ¥ 3.0 ml %*jmx X < BRI, Tl
B, *0#% 590nm K TEREELAE L. KE
BT —FBED ar-acid glycoprotein % & 1B #EW
0.5ml ¥EAWERL, ZORBHL b EEbD &=
BEHBREYAIE L.

NAG, 1-GTP FHH LU LAIBRREORRICD
T

B OBEFER O\ Tk ml bl h THREAL
fo. LY I UEEESC S T BBERER I 2 W T
13, EERIEE LTHAVe cell-free homogenate D&
HE% Lowry P THIEL, mg protein Hich
CEB L. FhaaBAREKOWTEL ml b
hCHEb LK.
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Table 1 iz 2 FEBRC I}V 5 K&8Erh, BT EeilE+,
5 X OBEIEETF40. 5% Triton X-100 @ C/HH Lic
BRPCETS NAG, r-GTP EiEwrd. fEF 1
IHEREGIREY & 3Tt bR WEAIT, BTERE 56X
108/ml, ¥5WE: 34 ml, SEE)R50% &, TORKITR
RHEBHRIFTH - Ik UER 2 1 B RSIR
Brattl TRy, TOETRER 26x105m], ¥
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Table 1. NAG, 7-GTP activities and NAG/r-GTP in seminal
plasma, washed saline and Triton-reacted sperm.
Case 1 Case 2
NAG r-GTP  NAG/y-GTP NAG r-GTP  NAG/r-GTP
semen plasma 2,520 16,382  0.15 1,869 8,501  0.22
washed saline
Ist 101 629  0.16 72 351 0.21
2nd 5.1 37 0.14 2.4 15 0.16
sperm 5.7 4 0.14 5.2 141 0.04
The activity of NAG and 7-GTP was expressed as mU/m! and mIU/ml, respectively.
Sperm was reacted with 5ml of 0.5% Triton X-100 for overnight.
exio) (ma/mi) % Triton X-100 THE LI-WHTFHEEH CORBEHR
[ wesn 1% BEARELR Lc 23, HTFCRWTLIhEo
2 (n=66) w ] EHEABCEELTWAZ ERRLTWS. Flk
3 AR, WTRHTC 31 5 NAG/-GTP
£ | - 120. 16~0. 225 B DI L, Triton LEHET TX
x 3 7-GTP S Lictcsd, 0 HRIL0.04 LB
z 1o MIGEER L. Shics LRI L R0 5 NAG
I [r-GTP (i¥Esfeh, KT ohi-h, Triton QBT
0 0 CHEWTO. 14~0. 16, BIF—E LIE B LRI,
NAG 7-GTP muco-
protein Fig. | & BFNERE66Hl Ok NAG, r-
Fig. I. NAG and y-GTP activities, and muco- GTP EMR LIV A2 EHEE OEHELRT.

protein concentration in the seminal

plasma of infertile men.

y=0.29x—1054
r=0.67
P<0.001

NAG( X 10°mU/mi)
W
1

10 15 20
r-GTP(X 10°miU/ml)

Fig. 2. Relation between NAG and y-GTP
activity.

¥k 1.3 ml, JEEIRI0% &, SHWTE L EHROET
KR L. FGEFL S NAG, r-GTP EHIIEh
CTEVERRL, BTHRERP TR, ThbOEkR
BET 5. oz LIXEKF R A NAG, r-GTP
EEOHRIMT Ch{BRTHD T LaFRT 5.

Lo LEEM 2 Tl bl &K, #2mB OETElk
WP it B NAG, r-GTP kL, F#EDO.5

NAG &L 753 mU/ml 26 5,572mU/ml ¥T
<, ¥y 2,092+794 mU/m! (M+SD) Tho-i.
7-GTP Mz NAG XD 4~58E KEL,
4683 mIU/ml 75 26,319 mIU/ml ¥CT, £OF
#2 10,941+4,179 mIU/ml (M+SD) Th- k.
Flo A BAEREROWTAS E, 165 mg/ml b
433 mg/ml ¥T'C, % O FHiL 28.0+5.7 mg/ml
(M£SD) “CH -t

DWTECERIIC 15 NAG {E# L r-GTP ik
& DiER% Fig. 2 wiRd. WEl Y=0.25X—1,054,
r=0.67, (p<0.001) & FH»THVHEREZRLE. &
aBARE & NAG Bt >\WTa b &, Fig.3gnR
FIr Y=25X+1,359, r=0.17 (p>0.05) L EH
OB b hithot. L LaxBEBEX -
GTP L Y=182X+6,117, r=0,26, (p<0.05)
EERBIE S DOBEOBIRR L (Fig. 4)

Table 2 w8, WEEHK S L O HkEEARC
%115 NAG, 7-GTP Ek% R+ RTALBIhBHT
R, MEEREEERR X CERERCWT, B
B FIERESR X b B b AR EER R A 3 kel
NPT ELY EREYEAL T, T OBEETER
Sertoli fifaDALTCHD, EIEHL isthmus Hid-
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Fig. 3. Relation between mucoprotein

concentration and r-GTP activity.
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Fig. 4. Relation between mucoprotein

concentration and NAG activity.

Table 2. Distribution of NAG and y-GTP
activities in the reproductive tis-
sues,

Case Reproductive tissue NAG, r-GTP, NAG/r-GTP
Testis 8.6 75.9 0.11
3 Epididymis head 20.0 17.2 1.16
tail 13.2 25.5 0.52
Vas 6.2 6.3 1.00
4 Seminal vesicle 12.1 5.5 2.20
Seminal vesicle 11.6 9.0 1.29
5 Prostate internal G 39.9 19.5 2.05
external G 29.1 50.2 0.38
Peripheral tissue 4.2 2.3 1.83

Each activity was expressed per mg protein,
Case3 : 26yrs cryptorchidism, Cased : 7dyrs bladder tumor. Case 5 : 57yrs bladder tumor.
The activity of peripheral tissue was mean value of three cases.

Zhed, ConBEHMA/XERE L, BEM 12
KR E Lo, EHREAGCRT S o h b ORERESR
CoWTHBE, 7-GTP EHREATEDLE-TH
{, DWTEIEARE, BIEALEST BEORTH
{H%5R L. ¥7- NAG BHIEIEABECH XL b

HBEEES R L, D\ CEISAREM, B, BEoIE
TEWMBZR L. FRER & TIZIREB CIRES 4,
5CRINBT &L, r-GTP Bk dincigstia ¢
&<, NAG ZElZBBRRTEWELZR L. Thic
# UBEER T NAG, r-GTP L b, NZipM
B UEEX R L. DWW TEKERC BT 5
NAG/;-GTP & 2oWThb &, OB TEER,
IR AIE CE L, BIZAERORE T mE RSk
EITEERY R L. Zhiex LEIEARELwig
AHIETIR0. SR & IEVWHERE R L.

% z

e FERPCIEREE Y SO ESSERD
Lhb. Thb OWERETCN URBN/ERYE
LTwb EBESh, BE L 3ETORER, B
F~DEE) energy DAR, REFEMH, LEWHIE
FBlcE® Bon3 L, ZRHEBERBREYELTY
2b0EEXLRE. BRPTHVCEREERTEAD
BERIEM LTI UEEN, MENeEBi v &
Eicxf L, positive REBLT Vw330 EELXLR
5. bhbhhid e b e REs TEViEEY
73 NAG wonwT, ZOfEXEET 52L& B,
FOEYFPBEFCOWTHER LN, 4B r-GTP
ik S AT EIE LRE & iz iz

7-GTP % r-glutamyl ETHEAFLTWDH I VX 3
VERREI T AR, r-glutamyl 7 /R
BT F FNERTHERTHD. ABREEN L b
RBh TEWIERERRT = &1k Rosalki® #hd L
L, Verhoeven® # Beer B I X h#EI AT\
B, AFBWTIRE AFELY PHELY KX
DEFDBENRZLNT WA, T OERELZAEL X
12 509+7,120 mIU/ml (M£SD) L#ELTHD,
P BT 7,487+4,286 mIU/ml (M£SD) &L
Tuwb. SEb hi hOBIFE Ui 66 EEFOFEEI fER
10,941 +4,179 mIU/ml (M+SD) &, HHEOHED
BIEHHIEL R L.

HELE, BEPOAEEIBERECHHI LY
WELTWAR, bhbh bBIEREROETHIEK
Tik 7-GTP EHA BT S 2 &b, £OHKIL
KT H HLELT WS, LinL Triton AEKT
Ti% 7-GTP G TR L vEmTa Z & i
b, BT rd r-GTP EaafFET sL0LBbh
5. HEXb r-GTP OEEARSHIIECHE L
Tk NAG oxhtEHLEbnEWwLs. &2
A7 Triton LEEF KT S NAG & r-GTP 0
BV L v B sz LXERRE. TiobbiE
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Fi1, 2w, Triton MEBEFO NAG FEH
HREREE RO R L, B—o Triton A%
FrRniein, BRETEROSIOEY GES2) TR
W 7-GTP EHABS hichld T, ZhLE X
H Triton T LBTORGLOEWERLTWVWS., T
OBREGHIEF 2 OSBT BRI LR L TW5
DIy, BBV 2 NERT H Y, Triton LEHE
FC 7-GTP M LR Lich - ER Ll e LA
BERBDOH, SHEREAELELLS.

Sertoli IR EAERTABAIEORE, Fc
DT, FOTEMRE L TOBEOXRLS T, lac
tate, mitogen DEEE'Y, FJ- androgen binding
protein (ABP) mpe4!l fp X 5 BEEBE 4
LTwh., B LicZ& £ r-GTP ¥Eikds Sertoli
tubules /R LASIARCED THEERR LT
L3, AEEEEMEMN e+ Sertoli ilaTh @V &
HEBR L T\>5. Sherins HP11M A D step kT
HRETHEEED EAT, r~-GTP Ei EL, 7-
GTP JE#EX Sertoli il BME LBIHRLTWSZ
ERFEL T B, BEL R Sertoli ATk
O L OEBEYEICT LT, &\ r-GTP &
HELBELTHELIOLERLNS. hicw LEAER
> NAG EWL r-GTP EH01S R LT ¥,
NAG X ABP OIH4CH% N-acetylglucosa-
mine DARKEETS L DD, Sertoli DT
BEREE T, LicatoT Sertoli flaikse
@ marker enzyme & LTIEBE LTV Evw2 5.
AR LEISABRTERTO NAG &k, 24
BHOR I EIEOMELRL, r-GTP HHX hEW
fExmLEk. 0z & REIEAERAKRC KT 5
NAG i3 Sertoli Milmic kT3 NAG B#EXYy, X
D active IfEHRBE L TWAB EELLDHNEYLTH
5. EOEBIECHEE LY Z8L, BFoRH
BB LIb o Bbhb.

RS X O Scs  B5 NAG, r-GTP
ER 2B L, HEEE DNTRESRTECEYRL
fo. r-GTP EHAESERY IR, Bz e
BORIEEY R LT b1, Hitho -GTPIE
M OEFIBIIRTH D &\ 5 AR L OPEE L OH
ErFHETHIOTHD. RENBERIZTOEML D
OHFWRFADEEEX LT LIAATS otk
DD, r-GTP FEHOR BT NAG FHiE: b BIR
BHBTEL, E¥hBEdo NAG BT -GTP B
M XAEBET A ki, RiEBRO NAG 0%k
7-GTP R Hiszitmkchs o LERB LT
BhoLwr X5, NAG KLU r-GTP fEM 3R

1% 1987%

TBAB LR E T, FOoRRSABERLCY, Zh
WIERFERE TR Ch B P&, TTROMSZIRERK
THBHBIMNRE TlE, FORENRID b DE & f#
RINbB. L LKEEMRT NAG/r-GTP O
DEHRTRLECHIE, SOEIATHTHS.

46 NAG OXRAL v B0 42 2 BARET
DSWTHIE LR, 4 2EB &L hexosamine 7% 4%
Lk 5 BEERET, ©ORMLE 7 e VS
VieA FUHAEGEERE. MECKTS L2 BHERE
IE I E 0mgidl THBHR, BIBRLLTE B
BB FRE 28 mg/ml &, MEDOE X F300656 <
¥RLIC. COZ LRBEFO A aBARARI LD
BHETEEL, BREKOVWTh XD active K45
WERTWBZERRB LTS, EiEF0 A28l
BEL -GTP BEMEV D b EEWHEEL.
e, TOHERBINIERELBRTESY, ©
DECDOVWTIR A2 BHOEYFHERLED, 58
EHEBATARENDS S,

® B

1. S TR o BR  BFARIEECOHIS O\, iR
D NAG, 7-GTP B, B XU AxEHEBEZ DV
THIE L. NAG 3E# 2,092+794 mU/ml, 7-
GTP &tk 10,941 4,179 mIU/ml & = BEEBED
280457 mg/ml TH 1.

2. b0 NAG Btb e r-GTP Bt &b T
BECHEBER R Ui, AnBEEEEL r-GTP Bk
IHECHEBEERTR L, 22 EAEEL NAG Bkl
HEYRCHBEERI R T,

3BT OWT B & -GTP BBk - o
HEED Sertohl IO A LR LIEAABTEHHT
EL, R RER TR GCER R L. B2
HEFWCTRERE S TEWEYR LY, BET
TRREMTH -, NAG B oWThb L ElE
JUEES, BIZRPIIR CECERSR LA, r-GTP &
R D BREGTIEETH - . HRBOBY
ERWTRHEREEE bEETH-
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