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AIM: To clarify the effects of the activities
of hepatic enzymes in liver., hepatoma. and
malignant tumer on ¥Ga accumulation in lyso-
METHODS.
was prepared from carrier-free Ga-citrate so-

some. " Ga-citrate sclution
Iation 0. 08 mol 17! and sodium citrate sola-
tion Q.08 mol-L~!, and was injected iv 0. 4 ml
ta the rats. Subcellular fractions of the liver
were measured for radicactivity of ¥Ga by a
well-type scintillation counter (Alcka JDC-
7010,
idase. and G-6-P activities were calculated as
described by Shimizu H. Tkuta 5, and Bagins-
RESULTS: ° Ga ra-

digactivity in normal liver lysgsome (55 %77

Glutamate dehydrogenase. choline ox-

ki E, respectivily,

was significantly higher than those in hep-
atoma AH 109A (32 % and Yoshida sarcoma
(18 %). Glutamate dehydrogenase activities
were 183045 320 U-L "' in normal liver while
23+s 6 UL in hepatoma AH 10%A. and 7
+s2U-L7"in Yoshida sarcoma. Choline ox-
idase activities were 46+ s 10 UL~ for nor-
mal, 25. 045 0.4 U+L"! for hepatoma AH
109A. and 2. 045 0. 4 UL for Yoshida sar-
coma. G-6-P activities were 2550+s 180 U
*1L.7' in normal, 84+s 14 U-L"'in hepatoma
AH 109A. and 7845 13 U+L"' in Yoshida
CONCLUSION .
normal rat liver in which hepatic enzymes

sarcoma. Lysosome of
work actively played a major role in the tissue
concentration of *Ga, but the role diminishes
with the neoplastic transformation into hep-
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atoma. The lysosome of Yoshida sarcoma
does not play any role in "Ga accumulation be-
cause it does not possess any features of liver.
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Gallium-67 has widely been used for ma-
Some

teported that intracellular

investiga-

" Ga in
normal and necplastic tissues were localized in
lysosome-like bodies.  Others™®
that the lysosome did not play a major role in

lignant tumor imaging.

tors £1-31

asserted

the accumulation of % Ga in neoplastic tis-
sues. The activities of glicose-6-phosphatase
( G-6-P ),

choline oxidase were related to the degree of

glutamate dehydrogenase. and

differentiation of the experimental hep-

atoma™.  Ga accumulated into the lyso-
some 1n the mitochandrial fraction of liver and
hepatoma™. To clarify the effects of the ac-
tivities of hepatic enzymes in liver, hépatoma,
and malignant tumor on  ¥Ga accumulation

in lysosome, this study was carried out.

MATERIALS AND METHODS

Rats Mormal Donryu rats ¢ § weighing 17245
19 g}. Donryu rats ¢ § weighing 18045 17 g) under-
went subcutanecus implantation of hepatoma AH 10954
(4 X 10" cells-L.~") or Yoshida sarcoma (110" cells
<L=') in the right thighs. After 5-7 d the livers of
normal & Donryu rats and the tumors were quickly re-
maved and were homogenized in 1,6 Tris-HC| buffer
0.01 molL™'"fpH 7.6},
sonicated at 20 kHz for £ min in ice bath, repeated 5

The homogenate was ultra-

times to disrupt completely all the micro-organelles.
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Then a part of the homogenate was centrifuged (5 UG
+ g for 15 min and the supernatant was ured lur the
assay of G-6-P. An other part of the homogenate was
centrifuged at 105 100 - g for 80 min and the super-
natant was used for the assay of glutamate dehydro-
genase and choline oxidase.
Radivactive compound “Ga-citrate  soluton
tabout 40 MBq-L ') was prepared from carrier-{ree
“(Ga-citrate solution (Daiichi Radioisortope Labora-
tories Ltd + 0. 08 mol+L ™' and sodium citrate sclution
0. 08 mol-L™".
Subcellular fractionation
(0. 4 ml) was injected iv into the rats. Afrer 24 h the

rats were killed under sodium pentobarbital anesthesea

Y"Ga-citrare solution

( 40 mg-kg™", ip). The livers of normal rats and the

tumors were excised. Subcellular fractionation was
carried put at 4 C. Fractions were measured for
radioactivity of ¥ Ga by a well-type scintillation
counter ( Aloka JIDNC-701 1),
{(dpm ) of

microsomal (C ) and supernatant fractions (D) be

Let the radioactivities
¥Ga in nuclear (A, mitochondrial (B},

expressed. Calculate the %s ol  "Ga in each fraction

out of the total ( A+—B--C+4+D ).

Enzyme assay Glutamare dehydrogenase™,
Choline oxidase'™ and G-#-P™ activities (L »ml™)

were calculatec'_l.
RESULTS AND DISCUSSION

Subcellular disiribution of “*Ga 1n nor-
mal liver., about 55 % of

in the mitochondrial {raction (the lysosome is

Ga accumulated

contained in this fraction }, small amounts
were localized in other 3 fractions. In hep-
atoma AH109A ., about 32 ¥ of total radioac-
tivity was {ound in the mitochondrial fraction
and the accumulation in each of other 3 frac-
tions was less than that in the mitochondrial
fraction. In Yoshida sarcoma, most of ¥Ga
was localized in the supernatant fraction. and
18 % in the mitochondnal fraction (Fig 1).
*"Ga radioactivity in the lysosome of the
normal liver was signilicantly higher (P <
0. 01% than those of the 2 tumors.
Glutamate dehydrogenase
activities were 1830415

The enzyme
320 U-L™' of normal
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Fig 1. Subcellylar distribation (%4> of *“Ga 24 h

T Ga-cilrate. N : nuclear fraction. M.
MC: microsomal fraction.
n=S5 rats, ¥=s. -

afier iv
mitochondrial fraction.
S: supernatant fraction.

liver, (23 £ 5 6 U+ L'} of hepatoma
AHI108A, and (7+xs 2 U-«L™'") of Yoshida

sarcoma {Fig 2).
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Fig 2. Hepatic enzvme activities (U -ml™ '} of liver.

hepatoma AHIG9A and yoshida sarcoma. L. liver.
H: hepatoma AHIQ9A. Y. Yoshida sarcoma. a=35
Tats. X5,

Choline oxidase The activities were 46
x5 10 U-L ! {or normal liver, 2, 5+5 0.4 UJ
L~ for hepatoma AH 109A. and 2. 0=+5 0.4
UL "' for Yoshida sarcoma ( Fig 2 ).

G-6-FP The acuvities were 2350+ s 180


http://www.cqvip.com

BIBLILY: 188N 11:53-9756

Acta Fharmacologiea Sinica

T 3 &8 F 4 I995 Jan; 16 7[> + B3«

U-L~" for normal liver, 8445 14 U-L7" for
hepatoma AH 109 A, and 78£s 13 U-L"! for
Yoshtda sarcoma.

The normal liver exhibited a high level of
all hepatic enzymes studied. The activities of
these enzymes became extiemely weak after
the neoplastic transformation tnto hepatoma.
Yoshida sarcoma which did not ariginate from
All 3
enzymes in normal liver had the activities
higher (<C0. 013 than those in the 2 tumors.

In normal liver in which hepatic enzymes

the liver cell showed the lowest value.

work actively, the lysosome played a majar

role in the tissue concentration of

hT GH;S -
The lysosome did not play an important role i

the concentration of ¥ Ga in the tumor in
which hepatic enzymes hardly work.

In conclusion, (17 Lysosome plays a ma-
jor role in ¥*Ga concentration in normal liver,
(27 The role of lysosome in *Ga concentra-
tionr diminishes with the neoplastic transfor-
(3} The lysosame of

Yoshida sarcoma does not play any important

mation into hepatoma.

role in ¥Ga accumulation because it does not

possess any features of liver tissue.
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Effects of pineal body and melatonin on lymphocyte proliferation and
dinoprostone production in rat spleen

DING Chang--Hai,» WEI Wei, XU Shu-—Yun

(Institute of Clinical Pharmacology, Anhui Midical University, Hefei 230032, China

AIM . To determine the effects of pineal
body and melatonin (Mel) on lymphocyte pro-
liferation and dinoprostone production in rat
METHODS: Pinealectomy (PE),
assay and

spleen.
lymphocyte proliferation
dinoprostone radioimmuncassay were Gsed.
RESULTS: A circadian rhythm of splenic lym-
phocyte proliferation which peaked at 22. 00
was cbliterated by PE in rats. PE led to an
impairment of lymphocyte proliferation and an
increase of dinoprostone production, which
were restored by ip Mel 10 pg - kgt «d? at
16: 00 for 7 d . Mel promoted lymphocyte
praliferation and inhibited dinoprostone pro-
duction in intact rats. A negative correlation
between the change in lymphocyte prolifera-
tion and dinoprostone production was seen.
CONCLUSION . The pineal body and its main
hormone Mel play a regulatory role in circadi-
an lymphocyte proliferation which is related to
dinoprostone production in rat spleen.

KEY WORDS body ;
spleen; lymphocyte; dinoprostone

pineal melatonin ;

The pineal body has been recognized as
an important component of the neuroendocrine
system regulating circadian rhythmicity. The
release of norepinephrine from postganglionic
sympathetic fibers originating in the superior
cervical ganglion stimulates the production of
the pineal hormone "melatonin (Mel ) wvia its
binding to adrencceptors located on pinealo-
cytes. Mel conveys the influence of the light-
dark cycle on body physiclogy, thus affecting

Received 1594-01-18 Accepted 1994-08--13

the regulation of the neurcendocrine and im-
mune systems"'?. As shown by several stud-
ies, abrogation of the cyclicity of the pineal
secretion by pinealectomy {PE) or by perma-
nent lighting leads to impairment of cellular
and humoral immune responses. whereas ex-
ogencus Mel enhances antibody production.,
helper inducer T lymphocyte activity and 1L.-2
production®®', We have demonstrated that
the pineal body and Mel play an important
immune re-

role in  inflammatory and

spones'™’. But their effects on circadian
rhythm of lymphocyte proliferation have not
been found . In this article. we studied the ef-
fects of the pineal body and Mel on lympho-
cyte proliferation and dinoprostone production
in the spleen of adult male rats to determine
whether there is a circadian rhythm of lym-
phocyte proliferation controlled by pineal body
and this immunoregulatory effect is mediated

by dinoprostone changes in the spleen.
MATERIALS AND METHODS

Animals
3—4 month old , 251 &+ s 50 g) were provided by the
Animal Center aof Anhut Medical University. Rats

Sprague-Dawley rats ¢ 1. == 110,

were maintained under lahoratory conditions with 12-h
light ¢ 6:00—18:0C » and 12-h darkness a1 22 £ 1
with {ree access to food and tap water.

Reagents and chemicals Mel, purchased {rom
Sigma Chemical Co St Louis MO, was dissolved 1n
ethanol and then diluted with mormal saline to the final
concentration of 2 " ethanol. Concanavalin A (Con
A1 and lipopolysaccharides (LPS) . {from Sigma . were
prepared at a concentration of 1 g-L ' and stored at
— 20 C. Medium RPMI-1640 (Gibeo Laboratories)
was supplemented with HEPES buffer 10 mmol-1.",
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