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(Director: Prof. K. Okada)

The significance of 7-GTP (y-glutamyl transpeptidase) in seminal plasma was examined
by measuring the y-GTP activity in ejaculate, seminal plasma, prostatic secretion, testis,
epidydimis, vas deferens, prostate and sperm. The y-GTP activity was measured spectropho-
tometrically (405nm) using L-y-glutamyl-p-nitroanilide as a substrate. One unit of enzyme
activity was defined as the amount liberating 1 #mol of p-nitroaniline per min.

The mean 7-GTP activity was 9,094+4,351 mU/ml in ejaculate and 7,487 +4,286 mU/ml in
seminal plasma of 76 men visiting the infertility clinic. There is a positive correlation be-
tween 7-GTP activity in ejaculate and in seminal plasma. The y-GTP activity was 15,044 +

6,422 mU/ml in prostatic secretion and twice as high as the activity in seminal plasma.

There was no significant correlation between y-GTP activity in seminal plasma and vol-
ume of ejaculate, sperm density or sperm motility.

The 7-GTP activity in testicular tissues was 7225 mU/mg protein except for two cases
in which its activity was not detected (3 years old; retentio testis, 71 years old; prostatic carci-
noma, was administered weth hormonal medicine). The y-GTP activity in prostatic tissues was
133 £ 68 mU/mg protein. The relationship between the y-GTP activity in testicular tissues
and Johnsen’s mean score count.

Judging from the present results together with the previous reports of Rosalki et al
(1977) and Simon et al (1978) the prostate seemed to be the major source of y-GTP in
human semen.
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B, BEKIEES 16, MAEGEAES 1R LY
REER | FlosH 1280 >\ TREHR H 5\ TEX o
ERBFCE b 0F AV, BT RESIL TR
fE 2 Bl 2T, BB ERFNIRER N & BT 8
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EY X — % 10,000xG TE0FHE, 4 CTELWR
%, FOWHEO0.3% Triton X-100 % 1ml fix T
IBBRL, 0FHRESRc%, BOREUCEFTE
OB L, o EEZHRRE Ui,
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(a) r-GTP EHHIE

7-GTP BEHIL R— Y v — e =vng Bz
FAL er-GT Fy bEFEHL THEL 2. ZEK
(L-7-glutamyl-p-introanilide, glycyl-glycine) 1 ml
LER 50 pl B X BRI, #EHEL TL % p-nitro-
aniline K X 5B OHEIN%E37CT, K 405nm T
HEL, 4V v A8 Quickrate T 7-GTP &
HERFHE LA (Fig. 1). -GTP @ 1Unit X1 5
H7=Y 1 gM o p-nitroaniline %4 X 5 BEE
TH5. BROEMNS r-GTP HEHES 8mU/ml
LT oBaitF0iEM X N.D. (not detected) & L
fo.

(b) BREBO—IRIFERE, bk 77 vE
E£L, H-E %%, Johnsen ¢ mean score
count ZEE L.

() BaEE
EHERE Lowry BLYOFETHEL, RERIL

BTrT s vEAVCTER L.

151 T

(1) ZEHEETIRE

i r-GTP IEMHIISBET7HRE T, 4THIX
C—20CTIZHHECREL A2, 3B ORI EEE
DERDOEIBDIRD otz FERECEEVET
LBd LR -t (Fig. 2).

(@) SR LB -GTP B

¥ 7-GTP i 9,094+4, 351 mU/ml (n=

measurement with
a spectrophotometer
(Densitran 1M) at 405nm

J,

‘f“z +glycyl-glycine—» NHz—O—NOz+r-glycyl-glycine-glycine
CH—NH,

éoou ~-GTP

r-glutamyl-P-nitroanilide

P-nitroaniline

Fig. 1. 7-GTP activity was measured by the colorimetric method of
Orlowski using 7-glutamyl-p-nitroanilide as substrate. One
unit of y-GTP activity will liberate one millimicromole of
p-nitroaniline per min. at 37° C.
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Fig. 2. Changes in 7-GTP activity in seminal plasma each
for conservative difference. The seminal plasma
was kept at room temperature, 4° C or frozen at

—20° C until analysis.
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Fig. 3. The 7-GTP activity in ejaculate (n=11),
seminal plasma (n=77) and prostatic
secretion (n=7). *Mean=+S.D.

1), ¥ r-GTP #Eht 7,487+4,286 mU/ml (n
=77) THYH, WHEOBCEREOEITD bhinh -
7o (Fig. 3). ¥-SRW BP0 r-GTP Bt
s TEHEES (r=0.986, p<0.001) #iRL, £HE
Ko kb o r-GTP BiER WEL T 3,

HEEOERLRSHEL 5% L 2 bhi (Fig.

*Mean +S.D,
4),

() ®IZiR¥F© r-GTP HiE

R = » +— W r-GTP Hiki 15,044 £
6,420 mU/ml (a=7) LIEHECHHET, HERFT r-
GTP HEdH 5\ ixESFo r-GTP WL TH4HE
# (p<0.001) E&ETH 1% (Fig. 3).

@) STREWE LBD r-GTP B

SRR LB r-GTP EoMic iz FREOMH
Bu@dbhid-f ¢=-0203, n=72) 0D,
HREROHEINE & L BifF r-GTP Fikiic
BATaEAER L% (Fig. 5).

(6) BTERELBSES -GTP EHi:

BFBRE LT r-GTP Bt o ix AR oHE
EED bR o7 ¢=0.107, n=76). EFEREC
Yo TEGAIRRS L, &£FD r-GTP ERE2BRET S
L, BFREN 40 x 106/ml U EoF (n=18) T
8,932+6,156 mU/ml, 40 x 105/m1~20x 10s/ml mEE
(n=25) ‘¢ 7,477+8,839 mU/ml, 20x 105/ml~10x
108/ml P (n=14) T 7,256+2,792 mU/ml, 10x
108/ml L F o (n=13) < 6,847+3,519 mU/ml,
SERETFHEORE (n=6) T 6,139+3,055 mU/ml TH
b, &BD r-GTP EHEO FHEIHETFERENET
L LD BT HEASFRD bhvie s, ZREORI X
HEOEIRD bhih -7 (Fig. 6).

(6) WTEBHK L EHEP r-GTP Hik

FBFEBR & -GTP B oM XEE M
BITE bhiss ot (r=0.185, n=>59). ¥FEH
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The y-GTP activity in ejaculate and seminal plasma.
There exists a positive correlation between y-GTP
activity in ejaculate and in seminal plasma. The
correlation coefficient was 0.986 (p<{0.001).

K X o> TEHEYREFL, £#o0 r-GTP HBEEHRER
ThE, BPEBHENEOS L LD (n=12) T 7,157
+3,278 mU/ml, 60~40% OF (n=26) T 9,417 +
5,701 mU/ml, 40 %LV FoRE (n=15) ¢ 6,155 +
2,398 mU/ml, 0% D% (n=4) T 5,409 + 1,805
mU/ml ThYH, EFOBCRAROEIRD LI
otz (Fig. 7).

(1) FEER X UBIMESRESF-GTP Fik

WEAMT r-GTP B 120lhmAlEgEAES)
LERBR Y mv =) vORERRG TOIER D 2
EA S WTCEOERIE N.D. Thh, 2D 105EH
BTk 99+65mU/mg protein TH 7. Elks
BT 7-GTP FEHE 72425 mU/mg protein
(n=%) ThH, EFERDEMF r-GTP FEikix 1
Pz B\ T N.D. THDY, BH D 26\kE % 16 mU/
mg protein ¥ XU 15 mU/mg protein Th 7.
et -GTP Bz s fieMe s N.D. Th
o fe. BRLIREMAF r-GTP ki 133468 mU/mg
protein (n=3) TH -7 (Fig. 8).

() WTFZER+ r-GTP &

HBFolE & &b IEEHKRF r-GTP BiiET
L, 5EBOKEG®S r-GTP &gk N.D. &7x-
7o, BB TFRERT r-GTP ki 4516
mU/mg protein (n=3) TH -7 (Table 1),

©) FRREMAFD r-GTP il L BTHRIE

FERM T 7-GTP 5 & Johnsen ¢ mean score
count * DRI IIFEOHEBEIED b hithote &
=0.516, n=7).
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BATHEREL WS, KERTHSWTH —20°C
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Rk r-GTP S o EEMEIc SV 4« O
E2H b, Kirshnaswamy 59 (315, FEERS IO
BRSO r-GTP BlVEHETHS Z &0 b,
v MR p-GTP ik o AR EIRS B b
KTHEL, —F, Rosalki & (1973)” I BKKE)
L, Fifh r-GTP B LBTH »-GTP 74 v
FA ADBYEAEBL T % B b e b iR -
GTP FEHIRTERTHS EBEL T 5. KER
A LRISIREF O r-GTP FEMEANERD 7-GTP Eik
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Fig. 5. Correlation between volume of ejaculate and
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Sperm density(105/ml)
Fig. 6. Correlation between sperm density and
7-GTP activity in seminal plasma.
*Mean=+S.D. **Number of patient

Fig. 7.

Sperm motility (%)

Correlation between sperm motility and
7-GTP activity in seminal plasma.
*Mean+S.D. **Number of patient
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Table 1. The y-GTP activity in washings and sperm suspension.
. Washing Washing Washing Washing Washing S *k
M. Ejaculate™ (as l)"g (asz?g (31d|)g (Mh';‘g ?f?thl;‘ ? SI::ROI‘I
1 5,921 2,366 665 130 26 12 55
2 11,758 2,773 355 58 16 8 53
3 8,934 2,361 295 64 19 11 26
* mU/ml %% mU/mg protein
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Fig. 8. The specific y-CTP activity in reproductive tissues. *Mean+S.D.
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THTIRE & FfP r-GTP Skl A% o
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MREF r-GTP §EM: 3k 7-GTP &M X v
2fELEWIEREERL, HERT r-GTP EHEO KR
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