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A Study on the Relationship between the Uptake of “Ga-citrate and the Incorporation
Rate of *H-thymidine and Metabolism of Protein in the Rat Livers Treated with CCI,

Seong Woon Hong, M.D.

Department of Nuclear Medicine, Cancer Center Hospital

The ability of ¢Ga, administered carrier free as the citrate complex, to localize in

human and animal tumors to an extent sufficient to permit visualization of the lesion by

scanning is well established. However, neither the mechanism of ¢Ga uptake by tumors

or inflammatory cells nor its relationship to cell type or to the biochemical status of the

cell is yet understood.

Author investigated the uptake of $’Ga-citrate using subcellular tissue fractionation of
rat livers treated with CCl, associated with the *H-thymidine incorporation rate to detect
subcellular localization of ¢’Ga and it’s relationship in DNA synthesis.

Large amounts of *Ga associated with the soluble portion of tissue homogenate rather

than with isolated cell organelles and not related nuclei residue in the regenerating period

after hepatoce'lular injury caused by CCl,.

The elevated uptake of #’Ga in the livers of CCl, treated rats was also inhibited when
protein synthesis was stopped by cyclohexamide. Thus protein and the soluble portion of

issue homogenates seems to play an important role in the elevated uptake of ®’Ga in liver

injury induced by CCl, treated rats.
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W "Ga $4¢ SAL RAZY AY Y FE3Fo)
A AZZF4 3 Bede] gdcizm slg . Hemmersley®
€ AE2F4YA “Ga F3o] DNA FAs: Fasie
9 34 3l lysosome o) F4 3ol Aol gt sy
o0} Orii*® 2 Hill 3 Wagner?: 4 £%4] 3 9Ga
F4L TRt sl o}y FAY HFEA o]EX
E3 Abdolel,

detd AAE A EH “Ga 7o) HTF45 Bad
o] ER, = “Ga &xo] DNAFA 3 Axe] g
A, T2 AZH s lude] Yexs FAsn
z WA A CCly & Hodld 7k €44 59 “Ga
A4#%3 SH-thymidine Rge-¢ ZA#tz, =wa
A A9l cyclohexamides®E B3 ¥ “Ga 435§
5 *H-thymidine A¢d& slazsstgon 2 734
o A2 AE 23 Ga Y gL B,
oq g3t 2 AAE A9

HEN2 8 W

HEsE

A Fol o 170220gm ) 4 F 6 F9) Sprague-Daw-
ley Al €444 120vkel€ 20 A7 B 34 AR &
1) A &4, 2) CCLuk $4 8% : CCLE, 3) CClL,
2 AAR|F F cyclohexamide & F o3 ¢ : CCl,-
CYHZ % 3¢22 Uz & Tubeh 247, 244 71,
4847k, 7243 ¥ 964 kel A7 5uleld . sty
=}

) A4 2FL liquid paraffin 0.5ml & 3y
2 b AlEE Bdkd $96kq 0.

2) CClLE-& CCLE liquid paraffine] o] 20%
CCLE &S A% 100gm 2 0,5ml4 Pgus =
o 8hgi o},

3) CCL+CYH#& 20% CCLE 2 wWyos %
8 F thA] “Ga-citrate 34 30&o] cyclohexa-
mide (0.1 mg/100 gm of wt. Sigma Chemical Co.

London, England)& 472492 F9adch

HEuy

1) Z 332 30%% carrier free ¥Ga (New Engl-
and Nuclear Boston Mass)-g- 0,08 M sodium citra-
teol F4F F 50 pCi/ml 7} HEE s} FTFLY0
2 A LY “Ga-citrate 102014 ARy 4
a4t

2) ZEAEE B 49 SGPT 230 9oy o
FL g5F A A g8 odgn 4Ry
A& Esl] FE4o Egslgicst e AR}
2% %% SGPT & Reitman Frankel @j30qf 2} 3}
o] Perkin-Elmer 55B 2#3# 34 8 24532 Karm-
en Unit & A 8¢},

3) *H-thymidine ¢ E74uW 2 Fostgl-g of e 4
£ 2417 Fo] 32 DNA g} H3tstmas 4 2
A7t Al *H:thymidine & WA 1 upele 10£Ci (sp-
ecific activity: 23 Ci/m. mole, Radio chemical Ce-
ntre, Amersham, England)E E 734 F4g £ 3
£ Ade] Eeldke A 4442 AyEan 324
4 A3 F 1gm FEE (.32 M sucrose o) 0,02
M tris buffer(pH: 7.6)49}F 3x1073M MgCLE 1 p.art
F3part JEE Y1 3~439 Az=E o3y F
0.25M sucrose 12.5ml & do| 4% 20ml 2 g
% homogenizer & LA ste] AETFFYL wHET,

4 A2FFYL 244 £ 7| (Backman L-65)&
Agste] 700g A 1087 AL ARYL =
3¢ A AY & FAg.

5) 49 Addg A EBFL F 7,000 004 108
7+ ¥AFe) s lysosome % mitochondria 3 ¥
3 AR L FHa T,

6) ¥4 5)9 AL 105000 A4 6023 44
£eldte] 2 A al A £ Lol (cytosole)& gt

7) ol4t 3),4),5),6)% A2 well type scintillati-
on counter (Abott, ANSR-7175)% "Ga W} Ab5 & 2
A st

8) ¥R 3),4),5),6)¢ vhAl 10ml¢ Scintillati-

-on f4o] =of liquid scintillation counter(Packar-

d, tri Carb-300, liquid scintillation counter)z #|
239 op(Fig. 1).
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Rats(120)
Group 1.

Group [

Group I

| | !
Contr?l(20)—CCl.(SO)——cyclohexamide followed by CCl1,(50)
|
0.5ml liquid 0.5ml of 20% CCl, 0.1ml/100gm wt. LP.

paraffin in liquid paraffin  at 30min before the
per 100gm wt. intra injection of ®*Ga-citrate.
gastrically.

|
Each 2 hrs, 24 hrs, 48 hrs, 72 hrs and 96 hrs.

\
1) *"Ga-citrate 10 #Ci/animal. 1.V,

2) *H-thymidine 10 ¢Ci/animal LP. (specific activity; 23 Ci/m. mole)
|
1) blood sampling for SGPT for reflection ,"of acute liver lesion caused by the toxic effect

2) remove the liver g
i) 25% cell homogenate(in 0,32M sucrose, containing 0.02M tris pH 7.6, 3x10*M MgCl,)
ii) Centrifugation(Backman L-65)
iig') 700g X 10min ppt.(nuclei residue)
iv) 7,000g X 10min ppt.(lysosome, mitochjondria)
v) 105, 000g X 60min(soluble fraction of cytoplasm; cytosole)
3) counting the ®’Ga uptake rate and 3H-thymidine incorporation rate.
Fig. 1, Scheme of experiment 120 Sprague-Dawley male rats were devided into the group

of control, CCl, treated and cyclohexamide pretreatment followed by CCl, admini-

stration and cell fractionation. Number in parenthesis indicates the number of rats
used in each experiments.

Table 1, Changes of SGPT(Karmen Unit) Levels after CCl, and CCl,-cyclohexamide Group

Control CCl, group
SGPT level 2hrs 24hrs 48hrs 72hrs 96hrs
2718 4616 8019 137+19 60112 48+11
CCl,~cyclohexamide group
2718 46111 86+18 1453-24 61+19 45310

Table 2. ¢’Ga Concentration in each Cell Fractionation by Ultracentrifugation in Normal Group
(x10* cpm/ml)

Hrs Cell homogenate 700g ppt. 7, 000g ppt. 105, 000g
2hrs 0.62+0.43 0.054-0.01 0.2240.12 0.2740.07
24hrs 0.82+0.32 0.184-0.03 0.380.07 0.47+0.12
48hrs 1.6810, 47 0.271:0.01 0.47+0.12 1.18+0.38
72hrs 1.820.51 0.2110.04 0.5010.04 1.15+0.22
96hrs 1.712:0. 39 0.28%0.09 0.38+0.13 1.211-0, 42

CCly#ol ¥ CClicyclohexamide Zoll 4 24470 i 4847k ¥ 7224 7bell & SAAW FH 2 4ol
A £AFAY T4 ZAZ s} FYBAA dF  dAse BAY FHY BARANAE ALRF] F
X Adel b F-24 ARAAE deblg e AR ZE A9 FEES A o

2 b A
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Table 3. ’Ga Concentration in each Cell Fractionation by Ultracentrifugation in CCl, Group(x 10* cpm/ml)

Hrs Cell homogenate 700g ppt. 7,000g ppt 105, 000g

2hrs 0.67%0.13 0.052-0,03 0.31%0.13 0.34+0.11
24hrs 2.0410.98 0.2410.01 0.72+0.20 1.0110.12
48hrs 3.4440.20 0.2810. 07 1.09+0. 12 2.2710.18
72hrs 4,471+0.15 0.27+0.08 1.12+0.38 3.211+0.38
96hrs 2.07+0.13 0.2210, 05 0.89+0.16 1.07+0.22

Table 4, ¢’Ga Concentration in each Cell Fractionation by Ultracentrifugation in CCl,~cyclohexamide

Group(x10* cpm/ml)

Hrs Cell homogenate 700g ppt. 7,000g ppt. 105, 000g

2hrs 0.611+0.12 0.0710.03 0.28+0.12 0.34%0.16
24hrs 1.58+0.27 0.19+0.07 0.621+0.15 0.710, 27
48hrs 1.72%0.71 0.21+0.11 0.8910.18 0.7820.32
72hrs 1,9730.98 0.281+0.13 0.9110.17 0. 970, 39
96hrs 1.36:-0.19 0.2310.19 0.72x£0.17 0.4710.43

Table 5, *H-thymidine Incorporation Rate in each Cell Fraction by Ultracentrifugation in Normal Control

Group(x10* cpm/ml)
Hrs Cell homogenate 700g ppt. 7,000g Dppt. 105, 000g
2hrs 0.2410.12 0.124:0.07 0.0520, 03 0. 070, 02
24hrs 0.2810. 11 0.182%0.02 0.04+0.01 0.06+0. 01
48hrs 0.2410.12 0.15+0.12 0.05+0, 02 0.052-0,01
; 72hrs 0.2610.16 0.14--0.09 0.06+0. 01 0.0710.01
96hrs 0.31+0.15 0.19+0.11 0.0420.02 0.06-:0. 01

Table ¢, *H-thymidine Incorporation Rate in each Cell Fractionation by Ultracentrifugation in CCl,

Group(Xx10* cpm/ml)

Hrs Cell homogena‘te

700g ppt. 7,000g ppt. 105, 000g

2hrs 0.2510. 16 0.14%0.05 0.05:0.01 0.06+0.01
24hrs 1.8510.25 1,37%0.12 0.23+0.03 0.0520.01
48hrs 2.7610.64 2.32+0.16 0.4140.03 0.054:0.01
72hrs 4.9710.15 3.921+0.38 0.62+0, 06 0.0710.04
96hrs 2.9510.58 2.31140.19 0.3110.05 0.03::0.01

doln] Al siu] 8 HEHovE Q44 AAT
¢ &A& 2geh (Fig 6,7,8)

2. 8% SGPT

AU delve Y SAAES 2T

7t mIzbek SGPT & 4§ A= CCL#E 2447,
4847 B 7247 Foll 77 80419, 137+19, 60412
unit & A A 2F 2748 unitol vlsl RS §95lA
7k 9l 2 (p<0.001) 2417k ¥ 96417 ¢ CCl,
F& 4616, 48+11 unit B ] 3 o] 7 gyl
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Table 7, *H-thymidine Incorporation Rate in each Cell Fractionation by Ultracentrifugation in CCl,-

cyclohexamide Group(x10¢ cpm/ml)

Hrs Cell homogenate 700g ppt. 7,000g ppt. 105, 000g
2hrs 0.391+0.19 0.2610.01 0.082+0.01 0.05+0.01
24hrs 1.4340.43 1.3240.12 0.10-0.01 0.054-0.02
48hrs 2.971+0.22 2.52+0.16 0.3130.03 0.06=0.02
72hrs. 4,38+0.43 4.09--0. 48 0.36%0.02 0.062-0. 01
96hrs 3.37+0.38 3.02+0. 36 0.1710.01 0. 0520, 02
(p<0.05). gom 7008 AAEANAE A 47 9L 7,008

=3 CCly-cyclohexamide Foll 4 £ 2447}, 484 7+
7247k Fol & 8618, 145124, 6119 unit 2 5
A2 F wE) K8 Sk gk (p<0. 001).

2A 7k 2 96417t Fell = 46+11, 45+10 unit &
gk Aozl G THDp>0.05) F SGPT x| 2447+
F F7hstsl Aabste] 484 7bell 51“17]% Rl 724
ZHFE AsEE ) A zbste) 9641 7kel] Ao s Hgm
CCl,#3+ CCly-cyclohexamide F7+8) 97 A=
94 H(p>>0.05) (Table 1),

2

3. “Ga M3 &
1) A2 AATFAAY 2,24,48,72,964 7 Fol
44 ATFE 700g A, %ooog%lzd@i L

o,
105,000 g A Aol A “Ga whilsL A 23 23 Ta-
ble 20] 4 R whs) o] ®o] £33 700 3l A Eol
A& w9 3 lysosome % mitochondria 7} 23R
7,000 AAFANA %2k wAlEe] ASsH 105,000 g
o AzAGAe A= o] ASHE £ 4 gt
(Table 2),

2) CClL, 2 : CCl, F-od Zoll Al 2,24,48,72 ¥ 9641 7+
F AZ F3 A YGa whatsg AE3 Ax Table
3ol A X whe} o] AT Tl AL 244 3 F
7487l Alab, 724 7kl # o 2 Fobska 964 el £ 7
4317 Ajatetel A ZEA 2 A TGaol wluio]

& Bgtoy de] T 700g AABAAE AY
AHHRA g2 7,0008 AAE Y cytosoled] A &
2 A& ®girh(Table 3),

3) CCl,-cyclohexamide = : CCl, & ulw 3H4] o A} A)
3l cyclohexamlde Fod ol A 2,24,48,72 2 9647
F Ga wAbSS A &ded Bl Table 4of] 4 B af
9} o] A XFSAANA 244 743 57}%}71 A2 724
ol H o2 Srhahglent CCLgol we) Als wob
o] “Ga 4 Fad og%;% AL ¢+ 9

r~p

AAE % 105000g cytosoles] A% CCliZel uld)
7Ga A} 3| -go] 7t4 % qvh(Table 4).

4, 3H-thymidine H & &

D AT : AT A 2,24,48,72 R 9647 = A
74 AEEEd, 700g HAA, 7,000 AAY 2L 105
000 g A o] 4 3H-thymidine 8}A}5S A Z3le] X
A3}, Table 5o} zro] o] z3hsl 700 A AE 4
7HE Ege 7,000g AAE E 1050008 cytosole
A A AL AZFsA geh(Table 5),

2) CCLZ : CCLTol A 2,24,48,72 2 96417k & 2+
7o) YA 2] e A 3H-thymidine APHL 2339
Z s} Table 634 zre] A|EL£A F 244 HF 01] 3H-th-
ymidine AFH o] Frt5 7] Azsted 7247k Foll
X5 Holw] 964 kol 2t hdsht F &
el DNAj4ge] A A& ¢ 4 99 Ga 3
o] o] T 7008 AAEANA T wAlFol
253 7,000 AAE P 1050008 4% AL A
H A ggke(Table 6).

3) CC;-ccyclohexamide  : CCly ¥ cyclohexamide
B ol A 2,24,48,72 2 964 2+ & 3H-thymidine
WAbs & A S8k 2 A5t Table 74014 R wpof 2
o] 2441z Fo *H-thymidine A3tgo] F7t=7] Al
Zehgla 724178 Fol ﬂvﬂ A% Holrﬂ 9641 7roll eFzk
&g 7008 AAEQ A A% CClLF3 2
o] AgFo] =g lysosome g mitochondria
b 2849 7,000g AREAAE *H-thymidine 2§
o] %7t %—7PE welom 105,000 g cytosole off 4] =
A2 walbse] A &5 A ekgkr)( Table 7).

rulm —[o(-

rlo

|
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A 2

5. “Ga A% €1} *H-thymidine H& e

1) HEZEZSY : Fig. 2414 ut whe} o] CCLE
< “"Ga-citrate 415 €3 *H-thymidine 23i&e] 24



—The Korean Journal of Nuclear Medicine : Vol. 19, No. 1, 1985—

~———— Ga in CCl, group

x100 & ‘H o #
~——— §Ga in CCl;+cyclohexamide group

Gallium-67 cpm/ml

72 96 hrs

Fig. 2, Comparison of concentration of 7Ga and
3H-thymidine in cell homogenate in CCl,-
cyclohexamide groups.

X104
6 -
E Ga in CCly group
g 5r =X H
[~3
g 4r = 7=~ ¥Ga in CCly+cyclohexamide group
g 3f S *H
2
3 2t
&
1k
2 26 48 72 og hrs
Fig. 3. Comparison of concentration of $Ga and

$H-thymidine in 700 g precipitates CCl, and
CC,-cyclohexamide groups.

AZE Foll F7HE 7 Al 72417 Fol Hue &
7HE & Holx 964 7kell 4&sle AL B A
&4 Lol AYLFTS Roj: A 435y
£}, o]l uls] CCl,-cyclohexamide -8 2417 % 24
Az ol CCLEZ3 Aol 7k 9.8} 4847 Fql *H-
thymidine A §&-& CClLZst Abol7; Qlo] 27bet:
ol ¥l3] Ga A3 &o] WA H4PL RgeH(p>0.
05) (Fig. 2).

2) 7002 BHE : Fig 3014 2E nle} o] A9
4 EF3 7008 ARFAAHLE CCLFL “Ga-citrate
= A9 AEH= ¢ed w3 *H-thymidine 2 ¢$-&
F7H e A€ 2ol F Ga 4 gol A gl
o CCl-cyclohexamide Fol| 4 & CClege] ul&| SH-
thymidine Zg-&2 Folsl go] 719 L Hgton
“Ga A3 &ol A9 gt AL Fsgci(Fie. 3).

3) 7,000 g EME : Fig 4o 4 B ape} o] lys-

x1g¢ —— %Ga in CCl, group
*~—x ‘H 7
6t ——— %Ga in CCl,+cyclohexamide group
E gl e--=m
~
g
O 4T p A
- -~
‘g 3r e \\.
3 X
= 2 =
1r »Lr;//
[ A—— r——

2 o 48 72 9 hrs

Fig. 4. Comparison of concentration of *Ga and
#H-thymidine in 7,000 g precipitate in' CCl,
and CCl,-cyclohexamide group.

% 10*

—— %Ga in CCly group
6 w—2n 3H Y
st — =~ %Ga in CCl,+cyclohexamide group
at - —-eH

Gallium-67 cpm/mi

Z;E hrs

24 48 72

Fig. 5. Comparison of concentration of *Ga and
3H-thymidine in 105, 000g precipitate in CCl,
and CCl,-cyclohexamide groups.

osome ¥ mitochondria & E¥3 7,000 24 -5
A= CCLFN A& *H-thymidine A {-§-& A9 w3l
7} glo] DNA FAe] g8 £ 4 dfdT YGa 45
& 47 F7HE e Ag Lot FARAL Aol
E 4 ggod(p>0.05) CCl,-cyclohexamide F-oi] 41
X 3H-thymidine 2§ 9 Ga 3 -§& CClzd
Hls] Aol 7k gl ek (p>0.05) (Fig 4),

4) 105, 000g(cytosole) gl : Fig. 5014 ¥ ule}
Zro] cytosole 2o 4] = 3H-thymidine 2 §¢-& A
2 oed & “Ga A3 Ee] FAE FAEE Hq
st 3 CCli-cyclohexamide Foll 4 = CC,Fa} 7o}
SH-thymidine 2 gH&¢] A4 gl&dl wal “Ga 43
&o] W4 FgE Mol Ga 43 cytosole st {9
g gl g&-& 2akeH(p<0.05).
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Fig. 6. Photograph of spotty necrosis and regenerative activity of hepatocyte in céntrilobular area in
the rat 48hrs after CCl, administration, H-E, x100.

Fig. 7. Photograph of infiltration of inflammatory cells in necrotic area and active regenerating hepat-
ocytes forming nodular configuration in the rat 72hrs after CCl, administration, H-E, X100.

Fig. 8. Photograph of high power view exhibits hyperchromatic double nuclei and plump eosinophilic
cytoplasm of regenerative hepatocyte in the rat 72hrs after CCl, administration, H-E, x400.

___89_,_
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| ot

Aol o] §5 & YGa & FAlol F4AE Agste
F%old (Zinc target)ol] 4] o & o)&) =k
EoA A& ANY A FH Y42 halide, sulfide
% nitrate o} §HA HFES o] Fuk Fel Al pHoll 4
&8l 5] & “Ga-citrate 1} ’Ga-chloride 7} ¢l at=d o &
2.0] o}, 3

“Ga g FAEGE = AWl A& 30%7F F2 tr-
ansferrin®> % haptoglobin®3"3 702 wlw Az A
sl ““Ga-transferrin 3} 222 244 & 45tz
YA AAL] vmA 18 2447 39l 10% & Aol
okl 24% & Holl, 5%E ol FEH D o 33%
A% 8 Ages MAvE 19 w4, f45
L2 WS o] 4847k Foll = 5%nak wo] yolg) ehis~
3 %Ga-transferrin & $’Ga-citrate v} $’Ga-chloride
F3ae AR du =7 w ol e Abe o)
H Flol £ ¥Ga-transferrin 22 Zadt= 8 6Ga-cit-
rate v} Ga-chloride &= F43 Aol 4] )z =
S Haldl,

Ga-citrate 2] AL Fo] of
% Ee 459 A, 9, 4% 3
» AL ol gAYl Ry g Fq okl wef o}
B,

= Y3 Ga L Wil A5 @
“Ga(carrier free)uko] w4
& A FAg S W 244 70y 2ALES} s
o foiAw 2 EHel el FAgo) FHolrh gu
e Bl A Foso] EA S Aol e} ohE
o 4R 2 uoh dobglt 2o S5 Lo o
W AZH ol GFE FE FLAFRED Zopal

3 uk-S-of

T

l'ﬂ

Zo AR, dA¢2 w3, FAEHe Ba4

_7;7]. Y FoF BN Zo] 93 A 2w o] P (endoc-
Fokal 29 2+3lx g FHFA He) vo &
ok-‘;LéHV] PHE %A= 79 9Ga-A ¥ -transferrin
s+ FoF¢ lactoferrin 3}9] m3lel]l 2atn Ho] nm
ek 440 Lol A 2ol we) 9Ga4 3o 2
Mol 2, YGa A Azhaty Ale) o Fof
FTHAES BAY S} A3 H Lolluk YGa o] 23
7145 BaAA g Yo

Merz*”= PHA(Phytohemagglutinin) o & =z}33}
YskFol 4l “Ga 42 o] EA “Ga g0l A2F
7] SR 710l el 2 S8 FAMEY A 2

i

i e me b

R

"3k 949 “Gaol AZWE o] A Ao
S5 dx 23389},

Dudley*®5-2 WAl & EEo| AAZAE Ga
2480 F4YE BAHL A X542 “Gagn
o] zhd-5 of Hliz-“ﬂlr “Ga % o] HAl7t &g F
2ahg o,

Bichel'®& Al X543l AAAALYE] S712q
“Ga A3&e] FAHGT stges Kojimaw 5o
CCLo} 22 54 EAY F94 Aaksl AT A4
st AR A k4 F3k9 A E9 G-6-PDH Z7}e) 3¢
A “Gae] FHEE ¥udtm YGadAo] A TEAs)
Aol 4 dol bz 4R34t @A) deln dga
Ravinovicci*” o 4] 97Ga &4.2 4 x9 =4 o A4
s gHedo] glom 4H3k 53] collagen 3 Falo] g
b kg e,

28 Orii®®5-3 Hill & Wagner?¥: A 2543
“Ga 452 FAE e 7Y FEAAE
dto} ZAZFAA “Ga 4 AEE FAS TGaF

A3 AEZF43E Fasie g, A
CCLE Rddtd gAazE4E 5 724734 *H-
thymidine 23H-8o0] o2 FrhEgn R2HF 4 &
AAAE AQ&Fol A0 o] 7Ga 43 gol
Aoz FrAsHE AE 2ok “GadAol MEZ4} U
#wo] ¢lr}m & Bichel'st Dudley!”s A atel 43
st e

E3 AEFA4 YGaAlF At B3E5 o] g
A @Rl gudo] gl=xlol WAL o[He]
45,18,28,41,48"50).

Hammersley!'® = 78] B AA % 44 276 714
EZA3 9Ga 43§ 9 3H-thymidine 2 ¢# & =4
gkl Ga &4 3} DNA @4 3= S8 w2 g
719 Bale]l gebn shgm o] lysosome o] e
gx sty

Swartzendruber® = B A F Az xR A “Ga
o =7 kst B4 g A A8k “Ga4l3)sF lysosome
s galo] ek dhgon
rovesicleo] ¢} A& 5 3 o] acid-phosphatase &
B-glycerophosphatase 7} e gte}a 34 o},

% Dianzani’®: CCl, & —.—oc]?s W Aol A WA A E
8 lysosome o] =i £48 & FAs2 FFol F
FF A9 lysosome o] $°Ga GAel 3bodgtelx sy a
2.8} Brown 5493 Haubold® @ Aulbert 3% A X
EY3E Ak Ga 47k lysosome s} 3wl of
DEER TN

o?.:

=

i

57Ga o] lysosome % mic-
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a8t Itosvel Hayess2 9% 67Ga o] of B30] A%
+-8 3l 4 lysosome Bt} Az 4Asl Ielo] glet
2 shgih

2 A A Az Ll sste "Ga A EE BgE
700% A1 & (nuclei residue)ol 4= CClF ® CCly-
cyclohexamide Fo A Ga A 37t AY ¢l vls)
°H-thymidine 2 ¢4 S Z7h8 AL Hof “GaF4o]
DNA 4 st T334 2dx 7,000 g 3 4% (lyso-
me I mitochondria)el 4 = Ga 4 2|7} k7t Zrts
o1 CCLZFY 105,000 g(cytosole)d] 4 Ga & 3 7}
742 ZrkE g 2 sk 4 o Al A 9l cyclohexamide &
G4 “Ga A7t WA g AL Mol TGa 4
7} cytosole 3} alo)] 9164 Mo v o] Hayes ¢
ool QA sk Aok,

o] cytosole o] of 1 4 Fo] Ga 9 uio
£AL 2P geblPolet: FHE ot o]

AAE o we ATk e Aoz AsAr.

=
B

E=|

fhu

rl+

42 TGadAel ATFA Bael A
AZE of FEs) gwle] guA dotus g
12072 & Sprague-Dawley AW A& 3705 1
I (B AHEZE : 200be], CClLESF @ 50uk2], CCl,
cyclohexamide %) F : 50m}2]) o] Boil Al 71‘7# s
Ga-citrate 10 xCi 8} *H-thymidine 10 pCi & %o g

2417k, 24417k, 48417k, 72417 ¥ 964) el A7 5"P
2l ATl A 2k EElsted YGa Al 3 &) *H-thym-
idine A 3&& 24t A4 BN E o] g3t A X
TE5N¥, 700 g A2 E(nucleiresidue), 7,000 8 =A%

)

RIS A

(Iysosome 2 mitochondria) % 105,000 g & (cyt-
osole)o 2 HEJF o] Zoll 4 ¢7Ga 4} 5 &3 3H-thy-
midine Z¥-E4% A5 B ohiat e A4AE o
ol e},

1) Al Z2FER : CCLF o Foll A= H-thymidine 2
o] 7241 Zkell 3] o) A (4, 9710, 15X 10*cpm/ml )o] oI
2w ol YGaslHAEE M %o (4.4750.15%
10*cpm/m1l) CClrcyclohexam;lde 2 FA A= H-
thymidine 2 g&-& 7241 2kell 3 o) (4.3840.43%10*
cpm/ml)ejgl o} ofw) “Ga A3 -§-& A7l wE =
7bE Bol | ¢rgkrh(1. 36+0. 19X 10%cpm/ml),

2) 700 g A A Eoll 4 & CCl 5o Fo] 1} CCly-cycloh-
examide %o Foll 4 *H-thymidine 238 S8k
7227l A AE (3.9210.38, 4.09+0.48, x10*

cpm/mD RS &6l YGa A& AL ASFHA gk
th(0, 224+0.05%10¢ cpm/ml, 0, 28+0.13%x10* cpm/
ml),

3) 7,000 g A A2l A = CClLFof Fo) v CCly-cycl-
ohexamide o el 4 3H-thymidine 234 % *Ga
AFES AZd w8 F7HE HelAl ghekeb(l.12:4
0.38, 0.9110.17X10%cpm/ml, 0,62+0,06, 0,36+
0.02X 10*cpm/ml),

4) 105,000 g ¥ CCl, &« ¢ CCly-cyclohexamide
EoFoll A *H-thymidine 2 g3 -2 A9 AZHA ¢
9k 1.(0.0674-0,01, 0.0540.01%10%cpm/ml) 'Ga 4} 3}
& COLFTal 7241200 Hal2 F7H(3.2110.38X10*
cpm/ml)3t¢g 51, CCl,-cyclohexamide o Foll 4 &
A 7bell @& E7k7F 99 vh0. 9710, 39 X 10%cpm/ml),
A3 5 5ol “GaE o] AExF4s5 ;A
qskgl e VP DNA ‘i}‘é iﬂr sk
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