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Effects of Nucleic Acids Complex of Tuna Testis on Immunological Activities
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Tuna is one of the most abundant fish caught in Korea. The nucleic acids complex,
DW-DNA, is produced in large amount from the testis. In this study, the effects of
DW-DNA on humoral and cellular immune responses were examined. When administered
orally in ICR mice, DW-DNA increased the number of peritoneal exudate cells twice
of that of the control. The ratio of polymorphonuclear cells infiltrated into the peritoneal
cavity increased from 2% to 40% by the oral administration of DW-DNA. Flow
cytometry analysis showed that the cell numbers of macrophage and cytotoxic T
lymphocyte of the mouse spleen increased in the S180-bearing mice group in the early
stage of tumor growth. In the later stage, while the immune cells decreased in the control
group, DW-DNA treated group restored the decreased immune cells to their normal level
in the tumor-bearing group. In the nonspecific immune response of the mice, the acid
phosphatase production and superoxide anion secretion by the activated macrophages in
the DW-DNA given group increased by 1.6-fold and 1.3-fold, respectively, as compared
with those of the tumor control group. These results indicate that the DW-DNA treated
group restored the decreased immune response of the tumor-bearing mice to the normal
level. Therefore it is concluded that DW-DNA may act as an immunomodulator.

Key Words: Nucleotides, Immune response, B lymphocyte, Acid phosphatase, Super-
oxide anion, Macrophage
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w}-9-2 sarcoma 180 cell (S180 cell)2 ICR w}-$-
o) B4 79 AAoE A AS
49} A #slo] ¥l phosphate buffered saline
(PBS, pH 72) &oz AH3 ¥ <k 5x10°
celymlo] HE5 BEFAA 0.1 ml¥(5x10° cell
mouse) 7173 A4 ICR wh--222] Aol o] 4]
FrEA Z e Al Aledaroll &3l
mg/kg/day# FA|EE o] A3 vk
Holl A3 717+t A7

stk
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A& sto] H73FN Al E(peritoneal exudate cell, PEC)
£ 2tk 4,000 rpmell A 384 33] A A 5
42 A ¥l PBS £ 10 mIAS 7lste] &
E27W AE & hemocytometerZ AT},

A719] 7 AlE NS 4°C, 4000 rpmell Al 3+
7r A4 E ko] cell pellets 3 ©]E 0.1 ml
PBSell A erAA slide glassAoll =2, A=A ZAch
Az £ X5 absolute methanolE 3173t
3 Giemsa 38 A]2F(ICN biomedical Inc.)o.2 2~
3R7F AAstdet. 95% ethanol2 BAsla 7z
A7 F dujgez et Differential
white cell countE A]3¥s}o] PMN, lymphocyte, mo-
nocyte®] 3%-& 100%% 3ty 2t A|E7He] vl&=

W3g 2 Vehge
4 OHRAQ| HIFY HAMEN et &S

ICR 4 w28 A4 dZzINTD), B8 Al
B FoJF(NST), SISOAE(5x10° cell/mouse) S
A8l Fol] Tl sto] At oF 2T B GAIZE
oAl A8 F FoIdt & A5 FAH(TST)E
470 2 rolonm, Zb Fufet 20ufe] o w2
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Toll= SIS0 EE oA slal 24417 - 7E A&
50 mg/kg/day S 19 13] 1097 AEH o2 A
Soalolrk. SHAIZ o] 4] 3 A 7, 14, 21 2 28
o 7t Ag e avkel 4 vgL HEehect vl
ZAE 10 pgoll FITC-conjugated rat anti-mouse Ig
A 10 2} FACS staining buffer (1% BSA, 0.1%
tween 20, 0.02% NaN3) 80 ulE 7}s}3L 4°CollA] 1
A ZF &)t vES A Z e AR s AlA
gt &, cell pellets fixing solution (1% p-formal-
dehyde, 0.88% NaCl) 100 pl¢} PBSN 600 plol] &
g3l flow cytometer (Becton Dickinson Inc., USA)
2 % A=E FHs5

CD4" T ¢9}4% FITC-conjugated rat anti-
mouse CD4 antibody (Serotec Ltd.)= B A8l o
v, CD8" T I3} FITC-conjugated rat anti-
mouse CD8 antibody (Serotec Ltd.)E, macrophage
o] Fwde Mac-12 FITC-conjugated rat
anti-mouse Mac-1 antibody (Serotec Ltd.)Z, L]
3, B $I3}4t= FITC-conjugated rat anti-mouse
CD19 antibody (Serotec Ltd.)= B A8}
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A7 FRE N B TS AR HAFE, NS
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£ 4000 rpmoll A 387+ 33] A AH s} tissue
culture disholl 1x10° celymlo] EHEE 713 %=
37°C, 5% CO, incubatorol| 4] 2A] 7F vl 3 plateo]]
83w ok AELE PBS S AlHelo] A
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7sta B#-5 macrophage?HS sl

A7)0l A &1 macrophageoll 0.1% Triton X-100
S 100 7Fg oS 0.02 M p-nitophenyl pho-
sphate/0.1 M citrate buffer (pH 5.0)& 0.5 ml 7}3}
37°C, 5% CO, incubatoroll 4 1417+ 59k HE-&-A171
F 1,500 rpmell 4] 57 A4 E] A A
of] 4°CAllA 02 M borate buffer (pH 9.8) 1 ml%
7}elo] vIS-S FH A7 £ 405 nmollA] FIEE
=k = Macr0phage-4 AL o Aol ulel
Al st gl et

Acid phosphatase activity (p-nitrophenol pmol/ 10°
macrophage/60 min)=1.15x0OD 405 nm

3| macrophage] A3} o] &5 dolH = &
thE AFZEA ZASHE macrophage ZHE] H]
%]+ superoxide anion(®]¥ SOAZ} Hdhe] ok&
ZASALY F, 4719 WHoR ¢ macro-
phageoll 10 mM glucose, 80 UM ferricytochrome C
2l 0.2 mg/ml opsonized zymosang $H-3-3F PBS &
NS 1.5 ml 7}staL 37°C, 5% CO, incubatorol] Al
9027k uljokst & 1,200 rpmeoll A 1027 A2
sto] & ARG AT A wSS £
ZAAIZL % 550 nmellA FFEE 57883 ch Ma-
crophage ZHE] 2% SOA%S t}g Aol wat
Aliks1Sd

SOA (nmol/10° macrophage/90 min)=15.87xOD
at 55 nm
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Fig. 1. Effects of DW-DNA on the peritoneal exudate
cells in ICR male mice. Sample was administered once
orally into the mouse at a concentration of 50 mg/kg.
The the total peritoneal exudated cells were counted by
haemocytometer after 1, 2, 4 and 7 days.
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Fig. 2. Differential counts of peritoneal exudate cells in
ICR male mice. Sample was administered once orally
into the mouse at a concentration of 50 mg/kg.
Differential leukocytes were counted by Giemsa staining
of the peritoneal exudated cells after 1, 2, 4 and 7 days.
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Fig. 3. Effects of DW-DNA on the surface antigens of immune cells in the spleen of ICR mice on (A) day-7, (B)
day-14, (C) day-21 and (D) day-28 after tumor inoculation. Sarcoma 180 (SXIO5 cell/mouse) was innoculated in the
mouse of T and TS groups on day 0. After 24 hrs, sample was administered orally into the mice of NS and TS groups
at the concentration of 50 mg/kg/day for 10 consecutive days. Spleen cells were obtained on the 7th of the tumor injection
and analyzed with flow cytometer after staining with anti-CD4-FITC (CD4" T cell), anti-CD8-FITC (CD8" T cell),
anti-Mac-1-FITC (macrophage) and anti-CD19-FITC (B cell).
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Table 1. Effects of DW-DNA on the release of acid phosphatase in normal and tumor bearing ICR mice peritoneal

macrophages
. . . Acid phosphatase” Stimulation
Mice Group Stimulation (umol) index?
Normal N Saline 0.83+0.07” 1.00
NS DW-DNA® 1.12+0.0 11.35%
Tumor-bearing T Saline 0.72+0.06 1.00
TS DW-DNAY 1.18+0.02 1.64*

Dp-nitrophenol pmol/10° macrophage/60 min=1.15x0.D. at 405 nm
Stimulation index=(Enzyme activity of treated group)/(Enzyme activity of control group)
*Mean+SE “DW-DNA was administered orally 50 mg/kg/day for 5 days, *p<0.05

Table 2. Effects of DW-DNA on the release of superoxide anion (SOA) in normal and tumor bearing ICR mice peritoneal
macrophage
. . . SOA released” Stimulation
Mice Group Stimulation (©* nmol) index®
Normal N Saline 12.75+0.46” 1.00
NS DW-DNA” 16.14+0.53 1.27*
Tumor-bearing T Saline 14.50£0.48 1.00
TS DW-DNA” 18.63+0.73 1.28*

YSOA released (Oz' nm01/106 macrophage/90 min)=15.87x0.D. at 550 nm
PStimulation index=(SOA amount of treated group)/(SOA amount of control group)
"Mean+SE “DW-DNA was administered orally 50 mg/kg/day for 5 days, *p<0.05
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