HYBRAS FoBk H2R
The Keimyung Univ Med J
Vol 6, No 2, December. 1987

3# AA 7Y 5-Nucleotidase @ Gamma-Glutamyl
Transpeptidase &] &4 x]*

A of g o oo 3 Aghetmd
o ¥ =7 & 4
=Abstract=

5-Nucleotidase and Gamma-Glutamyl Transpeptidase
Activities in the Regenerating Rat Liver

Kwang Wook Ahn, MD; Chun Sik Kwak, PhD

Department of Biochemistry, Keimyung University
Schoo! of Medicine, Taegu, Korea

A study was made on the changes in the activities of the followings during 6 lpogt-ppe;r,'gtive
days: Plasma membrane, microsomal, mitochondrial, nuclear and cytosolic 5'-nup1eo§idasp and
gamma-glutamyl transpeptidase of regenerating rat livers, and rat serum 5-nucleotidase and
gamma-glutamyl transpeptidase after 70% (median and left lateral lobes) partial hepatectomy.
The activities of alanine aminotransferase in both serum and cytosol of regenerating, rat liver
were also measured.

The activities of 5-nucleotidase in the normal rats hepatic subcellular fractions were: .59, 20+
11.35 (# mol Pi/mg protein/min) in the plasma membrane; 52, 86+3.88 in the microsome; 10.56-+
2.12 in the mitochondria; 11.48+3.62 in the nuclei, and 3.55+0.54 in the cytosol. Those of
gamma-glutamyl transpeptidase were: 1.96+0.46 (# mol p-nitroaniline/mg protein/min) in the
plasma membrane; 3.38:+0.62 in the microsome; 0.88+0.12 in the mitochondria; 1.4040.13 in
the nuclei, and 0.76+0.12 in the cytosol. Normal activity of alanine aminotransferase was 330+
56 Karmen unit/mg protien in the rat hepatic cytosol.

After partial hepatectomy in the rats, activities of plasma membrane bound gamma-glutamy?
transpeptidase in regenerating livers significantly increased in the span between the second and
the third daiys but plasma membrane bound 5”-nucleotidase showed no change.

The activity of microsomal 5”-nucleotidase in the regenerating liver tremendously il;gcrgpsed.from
the second to the sixth days after partial hepatectomy. And the activity of hepatic ,rhicrosomal
gamma-glutamyl transpeptidase also elevated from the second and Ithe third dayg after partial
hepatectomy. ‘

The activity of mltochondrlal 5’-nucleotidase in the regenerating liver decreased between the
third and the sixth days after partial hepatectomy. And the activity of hepatic microsomal
gamma- glutamyl trsn‘speptldase also elevated from the second and, the third days after partial
hepatectomy.
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The activity of mitochondrial 5’-nucleotidase in the regenerating liver decreased between the
third and the sixth days of partial hepatectomy. The hepatic nuclear and cytosolic 5'-nucleotidase

decreased in the regenerating stage.

The decreased values were seen after two days in cytosolic 5-nucleotidase and after three days
in nuclear 5-nucleotidase following the operations. However, no significant changes in hepatic
mitochondrial, nuclear and cytosolic gamma-glutamyl transpeptidase were noted through out the

experiments.

The activity of serum alanine aminotransferase markedly elevated from 12 hours to three days
after partial hepatectomy, but serum 5’-nucleotidase and gamma-glutamyl transpeptidase activities

remained normal.
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“Table 1. Activities of 5’-nucleotidase (5-NT), gamma-glutamyl transpeptidase (7-GTP) and
alanine aminotransferase (ALT) of normal liver in rats

5-NT 7-GTP ALT
Fractions #n mol Pi/ z mol p-nitroaniline/ Karmen unit/
mg protein/min mg protein/min mg protein
Plasma membrane 59,2011, 35 1.96+0, 46
Microsome 52,86+ 3.88 3.38+0.62
Mitochondria 10,56+ 2,12 . 0, 88+0, 12
Nuclei 11.48+ 3.62 1.40+0.13
Cytosol 3.55+ 0.54 0.76+0.12 330456

The data are expressed as mean+SD with-5 animals.

“Table 2, Activities of serum 5-nucleotidase (5"-NT), gamma-glutamyl transpeptidase (¥-GTP)
and alanine aminotransferase (ALT) after partial hepatectomy in rats

5-NT 7-GTP T ,
Post # mol Pi/ml/min # mol p-nitroaniline/m!/min Karmen unit/m!
hepatectomy
day(s) Sham Hepatectomy Sham Hepatectomy  Sham Hepatectomy
(%) (%> (%) (%) (%) (%)
0.5 0.35+0.16 0.40+0.20 3.62-+0,61 3.64+0.56 16.4+6.8 480, 6495, 82%**
(100) (114) (100) (101) (100) (2,930)
1 0.38+0.17 0.414+0.21 3.60+0.67 3.6040.73 17.6+6. 2 439, 0185, 42%+*
(100) £ (108) (100) (100) (100) (2, 494)
2 0.3640.14 0.43+0.24 3.63+0.65 3.92+0.87 16.8+8.1 284, 51458, 44***
. (100) (119) (160) (108) (100) (1,693)
3 0.3740.17 0.42:40.25 3.5940.70 3.84-+1,31 17.04+6.9 41, 6:+15. 16%*
(100) (114 -+ (100) (107 (100) (245)
6 0.344-0.11° ' 0.39+0.20 3.62:40.63 3.66-0.55 16.6-+7.8 16.2+ 4.17
(100) . (115) (100) (10D (100) (o8)

The data are expressed as mean+SD with 5 animals in each gorup; Sham=sham operation,
Hepatectomy =hepatectomized animals.

Significant difference from sham operated ammals (**%; P{0.01, ***; P<0.001).

“Table 3. Activities of plasma membrane 5-nucleotidase (5-NT) and gamma glutamyl transpep-
tidase (7-GTP) of regenerating liver in rats

5-NT . 7-GTP,
Post n mol Pi/mg protein/min .7 mol p- mtroamhne/ mg protein/min
hepatectomy
day(s) Original liver Regenerating liver  Original liver = Regenerating liver
) o % (%)
0.5 59,64+ 9.06 58,86+ 7.46 2.05+0.53 2,1640.48
(100) : (99) (100) (105).
1 62, 52-+10. 30 64,42+ 8.91 2.0040. 68 2.284+0.77
(100) (103) (100) (114)
2 58,78-+13.78 68. 04414, 65 1.9340, 33 2.9240,78*%
: (100) (116) (100) (151)
3 57.90+18, 13 63.72+18. 18 1.9440.42 2. 86-+0. 60*
(100) (110) - (100) (147)
6 61.26+12. 26 58.22+11,37 1. 86+0, 67 1. 9740, 49
‘ (100) (95) (100) (106)

The data are expressed as mean-+SD with 5 animals in each group.

Significant difference from original livers (*;

P<0. 05).



— 246 — BlAm R 6% 8248 1987

Table 4. Activities of microsomal 5-nucleotidase (5-NT) and gamma-glutamyl transpeptidase
(7-GTP) of regenerating liver in rats

5-NT . 7-GTP
Post # mol Pi/mg protein/min # mol p-nitroaniline/mg protein/min
hepatectomy
day(s) Original liver = Regenerating liver  Original liver = Regenerating liver
%) % %) %
0.5 52,98+3,78 52,94+4.51 3.47+0.45 3.4940, 46
(100) (100) (100) (101)
1 51,1246, 02 55. 54--3, 54 3.31+0.62 3. 3840, 65
(160) (109) (100) (102)
2 52.54+3. 36 66, 4616, 01* 3.38+0.48 4, 7240, 68%**
(100) (126) (160) (140)
3 52.00+3. 05 69, 924-7, 75* 3.29-40.97 4.61+1, 24%**
(100) (139 (160) (140)
6 50, 5843, 92 66, 5017, 42*% ¢ 3.264-0,71 3. 780,87
(100) (131) (100) (116)

The data are expressed as mean-=SD with 5 animals in each group.
Significant difference from original livers (¥; P<0.05, ***; P{0.001).

Tabls 5. Activities of mitochondrial 5-nucleotidase (5"-NT) and gamma-glutamyl transpep-tidase
(7-GTP) of regenerating liver in rats

5-NT ) 7-GTP .
Post # mol Pi/mg protein/min # mol p-nitroaniline/mg protein/min
hepatectomy
day(s) Original liver = Regenerating liver  Original liver = Regenerating liver
% %) % (%)
0.5 11,18+2. 19 11.09+2. 24 0. 874-0.09 0. 87+0. 10
(100) 99 (100) (100)
1 10,7940, 92 9, 7610, 64 0.84-0,13 0.87+0, 12
(100) (%0) (100) (104)
2 10.04+2. 30 9,21:+1.75 0. 8540, 25 1.074:0. 27
(100) @2) (100) (126)
3 10.46+1. 66 7.21+1,63% 0.95+0.13 1.06+0.13
(100) (69) (100) (112)
6 9.84+1.44 6. 83+1.05* 0.92+0, 16 0,97+£0.19
(100) (69) (100) (105)

The data are expressed as mean +SD with 5 animals in each group.

Significant difference from original livers (*; P<0.05).
2GR F 12473 ALET 16,446,840 4] w294 A4 kel ezt 1.9340,334 wl s
3 480.6495.82% oF 2,830%(P<0,001)8] F71& 2.9240,78% ok 519%(P{0.05)¢] F71-& R4 .ow
pg.eon 1¢6lE oF 2,3M4%(P0.001), 2ol ol F 3UA AN AE o 47%(PL0.05)8 F7t
ok 1,593%(P¢0.001), 3¢l <F 145%(PC0.001) B M4rch vt ol F 64l #H4aloz 3 I
o F7hE Rola o F 6l AR IHE o At
ot} MAzt2l microsome =s&|2| 5-NT & -GTP

XAH7ie] plasma membrane &S| 5-NT % o FME : A7kl microsme 32 5-NT gl
r-GTPo| RAE : 4472l plasma membrane 3  7-GTPe FHEE unl £ 49 b A4
el 5-NT 9 7GTPe &4 =E ¥v % 33 microsome ¥-8 ¢ 5-NT ¢ A 5+ 24 A4
el AgdA4 F A7 plasma membrane e FAE9e. 5 298 AAzte 47
3¢ 5-NT I = 29 @ 394 22744 52. 54+ 3, 3601] u] &) 66,466,012 <k 26%(P<0. 05)
A7t sk Aget BARY JedE gk 2w o A 232 ol F 39 APl AL ok 34%
1}« g 7te] plasma membrane 8] 7-GTP ¢ &4 (P€0.05), 64 =14 7ol A <k 31%5(P<0.05)¢]
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Table 6. Activities of nuclear 5-nucleotidase (5"-NT) andgamma-glutamyl transpeptidase (y-GTP)
of regenerating liver in rats

5-NT . 7-GTP
Post »n mol Pi/mg protein/min 7 mol p-nitroaniline/mg protein/min
hepatectomy
day(s) Original liver  Regenerating liver  Original liver = Regenerating liver
%) % % %
0.5 12,4242.69 11.6041.84 1.38+0, 13 1,35+0.10
(100) (93) (100) (98)
1 11.19+3.56 10. 5443, 60 1.37+0, 17 1.38:40.15
(100) 94) (100) (101)
2 12.27+3.01 9.62+5, 31 1.40+0.15 1.444:0.11
(100) (78) (100) (103)
3 12.55+43,40 6. 81+0, 89* 1.374+0. 18 1,43+0.11
(100) (54) (100) (104)
6 11.4743.59 12.46-+3., 26 1.87+0.15 1.310.16
(100) (109) (100) (96)

The data are expressed as mean +SD with 5 animals in each group.
Significant difference from original livers (*; P0.05).

Table 7. Activities of cytosolic 5’-nucleotidase (6"-NT), gamma-glutamyl transpeptidase (7-GTP)
and alanine aminotranferase (ALT) of regenerating liver in rats

. T‘GTP
5-NT # mol p-nitroaniline/m

ALT

Post # mol Pi/mg protein/min ; . €  Karman unit/mg protein
hepatectomy — - T 'proteln/ min - — -
day(s) Original Regenerating  Original Regenerating Original Regenerating
liver liver liver liver liver liver
%> (%) (%) (%) (%) %)
0.5 3.604-0.66 3.514:0.59 0.72+0, 08 0.7340.07 35649 317+41*
(100) (98) (100) (101) (100) (89
1 3.5240. 64 3.30+0.67 0.75+0.12 0.75+0.15 355459 317 1-48**
(100) (94) (100) (100) (100) (89)
2 3.43+0.45 2.95+0.21* 0.77:£0.14 0.80+0.13 359495 2804-96%*
(100) (86) (100) (104) (100) (81)
3 3.544-0.65 3.53+0.53 0.77+0. 14 0.7940.13 346+39 2531+ 39%*
(100) (100) (100) (103) (100) (73)
6 3.45+0.53 3.74+0.76 0.77+0.09 0,7340.10 346-+76 264+ 40%
(100) (108) (100) (95) (100) (76)

The data are expressed as mean+SD with 5 animals in each group.
Significant difference from original livers (*; P<0.05, **; P<0.01).

4% Ryrch. 28 A7k microsome -39
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ME A A 7Y nuclei ¥82] 5-NT 2 »-GTP 2]
4 =E 2 ¥ 63 Zrh. A4 nuclei ¥

AH44710] mitochondria 28&|2] 5-NT & 7-GTP
o] &MT ! A4 74 mitochondria $2¢ 5-NT
2 -GTPY A =E nwl % 59 b QA7
o] mitochondria -39 5-NT & 39 1 644
AA AN <k FLPAE vgieh F 3UA A
A kel A= Slel 7k 10,46+ 1,660 W8] 7.21+1.63
OB o 31%(P0.05)8] r4E Hgow o] F 69

g9 5-NT & 29 4 394 47l A F404 %
Bk, =z 294 AR Ae s EA G
A ez gl F 295 A Lol gte) W
s oF 2295 7t E B o 3Us] A7) A = ok
46%(P<0.05)8] Z4aE Bdvrk. zvg A4 7
nuclei 8¢ 7-GTP & 4R 745 2454
YolAl eshet.
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FHAyzEel eytosol 2&(2] 5-NT, r-GTP %
ALT 9| M : x1 7] cytosol 3-3]¢] 5-NT,
7-GTP 2 ALT 9 EAdzg 2y % 75 zivl.
A4 71¢] eytosol P& e8] 5-NT = 280s] )4 kel
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e weieh & 12474 A A Yl
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RFTstel = 7kl DNA, RNA 4 \'4-“11
| 7t o] 58 454719 d=15t¢] DNA
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Aell QYA 2 FFAe] Frh ek el
o] Al #HAF 5-NT ¢ r-GTP= ALP
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%

R
ﬁﬁ‘ﬂm&ﬁ\i
=2

o GTP & Aol AT Avlel WFol Y
Aoz o 4sleh
o] Al L AAPLD YA 5-NT o}
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v 43 ALT S 4 =e 3943 3d74
WA 42 Bk, ALT & gl zade] w00
EAse Al EXoz Azt Fabiol
AR A9 2 FEH ] FIhEE Bdo|Tlens,
o] A&l o] Al 2] A A Z 645 A4 kel A cytosol
T ALT A7 dAF et g gl 7
st oW 3 ALT A& A4 58 FAstz o
ek olglz.o®m Mel o MMy ALT ¢
Fohe ARG A feElE Aolel RolE oo v
238 QA F AAA el 2F delywd 2
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FEA A ] obdrt Ak, e g A A F
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Ay QPR 5-NT v} r-GTP & gh4fo] 57t
Helzle €59 &-NT W r-GTP #d2: Wl
Fo] g-& Holeh whuba o] Mye]A e 3 5-NT
& r-GTP & A3} ol A4 Az ¥ A%
B Az Azd FabA st AR A=
T34 el = o el 7 gl Blo] obud At A =l

o] AgeA 7ol plasma membrane L3
s} microsome #3 ¢ r-GTP &= = A &7} 2 ¢
dE /% Byow mitochondria, nuclei g
cytosol £3]-& AWl 58 Rolx| kel =28l A
A 7ke] microsome ¥ 5-NT & 24, 39 4 6
d# A FAA IR = FHE wdeh. =
plasma membrane 3-8 5-NT &= &y 5§ Ho|=]
ofgkor] 23# mitochondria £3]-¢ 3¢ & 69
o], nuclei ¥3.8- 39 =zzlxz
ol oY= T v

o] 4 o] Age] Az AEZAAN AMe] o
A A7el 2~39 4] 5-NT & microsome ¥-3] )
A o Aol FrEv] mitochondria, nuclei &
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sieh.
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849 ¢ A5dA, ¢4 Hﬂ%"d?‘]% o] A
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2 9
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e REAARL e
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o A7 AFAEF A4t & oF 70% F-EAA
o 65t AN 22 B3 s A A kA A plasma
membrane, microsome, mitochondria, nuclei ¥
cytosol 43¢ 5-NT & r-GTP & &4st: @
cytosol #d¢ ALT = 7 &4 st chgaf e
AsE Ayt

A4 34 AdxiEFe FNTH EHEE
plasma membrane ¥ ¢] 95.20+11,35 z mol
Pi/mg protein/min o2 7% Egtz v}&&
52.86+3.88 ojgov 2¥lzE
nuclei, mitochondria, cytosol ¥3] ¢ A ¢ v},

A4 AL AxEHFe r-GTPY ==
microsome 4% o] 3,38+0.62 # mol p-nitroanil-
ine/mg protein/min .2 s Fgow vh&-E
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A 7378 cytosol %38 ALT 34 =+ 330k
56 Karmen unit/mg protein o] ¢t}.

AdAA F 24 5-NT ¢} r-GTP FH = ¢
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8 B EE RgAA F T AFshd 1242 F
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o Aew &S
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e APAL F¢ A9 dEE volA &
skeh, zed 7-GTP Y 4 EE g §F 29
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A F 29, 39 9 604 AAgAA 3
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A 7ke] nuclei #8¢ 5-NT ¢ &4 =+ T4
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