J. Korean Soc. Food Sci. Nutr. A F-od oF 313 A
27(5), 952 ~959(1998)

CIAIOMEF 7 AR S MF CHA M ES
Cytokine 2H|0| O|Xl= H&k

=AM38" . %0 - =AM -

[ [=]

\

oMo} - el

0

EY oy

Effect of Sea Tangle Intake on Cytokine Production in
Macrophage from Normal and Diabetic Mice
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Abstract

To investigate the effect of sea tangle on macrophage activity in normal and diabetic states, 10—
week old ICR mice were fed control{(C) and sea tangle(S) diet containing 5%(w/w) cellulose and 13.6%
(w/w) dry sea tangle for four weeks, after which two thirds of mice(CD and SD) were made diabetic
by intramuscular injection of streptozotocin(150mg/kg bw). At 4th day after diabetes was apparent
by urinary glucose, one half of diabetic mice(CDM and SDM) were treated with metformin(500mg/kg
bw) orally. Peritoneal macrophages obtained from 3%-thioglycollate treated mice were cultured in
the presence of lipopolysaccaride from Salmonella abortus equi(10ug/ml) for 24 hrs and tumor necrosis
factor—-a(TNFa), interleukin-1B(IL-18) and prostaglandin E2(PGE;) were measured in culture media.
Release of IL-1B and PGE; from macrophage were increased in normal mice by sea tangle diet and
had the same tendency in diabetic mice with or without metformin treatment although not statistically
significant. Release of TNFu tended to be reduced by diabetes but were not changed significantly
by sea tangle diet. Fatty acid compositions of macrophage and liver phospholipids showed that diabetes
reduced arachidonic acid/linoleic acid ratio and sea tangle diet appeared to increase contents of poly —

unsaturated fatty acids.

Key words: sea tangle, diabetes, IL-1 B, TNF-¢, PGE;

M B

A W 75 A FA e At A 71 R A
Zhg-o)v] W 752 Aol B A ghe] A e Fhad
=] 9l $uvte} alre] 296 oAk, 654 A 219] 65%
o] 4] & Bolv= -2 U]l A gle]
HY 759 o]ahs kst ok Al 18 G F
83le] A7} HY ozt 7o) & d# A 912w A 29
X o] A wal [ A A o] o] A A 131}
EFgE = erF 9ok, dYo)Aty] r[H LR ded
2]E8 Fxe F9, 379 interferon(IFN)-v, A
interleukin(IL)-2, IFN~7, tumor necrosis factor(TNF)-
o, [IL-1a 5(2-4) =] " A& cytokined] Z7}71 B

w\’I‘o whom all correspondence should be addressed

2E 2, v Aded v oEA Bad) Z el A
HhA| Eol| 4] TNF-d¢ mRNA<} whul 2l o] zm}e] P 4k(5),
intraperitoneal macrophage®] &4 Z716)7} .35
2o} T3 streptozotocin(STZ) 2.2 =% Fkz oA
delaved type hypersensitivity(DTH), plaque~forming
cell(PFC) activity 2] ®¥7]%5°] Astgo] vy
wh glow (7) 7ba} wl Aol A IL-1Be] A 5t= 1chaL(8)
g vl olo] B} ] WAFH 859 Hst
7} cheFst S Heoja 9l

| Toll M= AF ALEY 7|2 dF 9T A
o] o8] Al 2o tpoksiA 24 = loh= AT E
o] o] B w g)ov(9) o] & W W3} 7|
A oA A S T glot W 244 cytokine



AT A A g

£ 9 eicosanoidd] 7 Qo] waRiwA] A7)
FE o} e Akt ¥ op et AEFA R 38
% o] cytokineEzHe] #AHAE 2AF = A7t w2
itk N-3 #juhal A3 2 el 22 9 IL-1, [IL-2, IL-
6 3 TNF-a A4te] ZFa= gk Zlo] ofabg dfabe
2 & AdFellA BaE el 2(10), A Al 29 TNF-a A
AR AL FF Aol Bzl vk gleh(1). A o]
v ujebl A E9] B3o] IL-13} [L-29] A& Z7HA
71 dbd Dats IL-29] S AAA Y& 295 By
t}(12). od oFA B B ofr]e} vt A foll 4 225 sphin-
golipidf-(13)¢} -2viel AFoll A Fef & niAEd
(14)% interferon-y ¥ IL-6, IL-1259] Al o} o &S
FE Aoz ¥ud vl glv) =3 2-E cytokineEo)
PG, leukotriene(LT)3} 7+ eicosancidE-3} A% 3 3F
£ X Ao deA odck(l5).

DR Ee) Ar|Ae R BLdteE B g
o5 Hste ¢ 223 A8 AlgE e €
}A) = A8} captopril<- prostacyclin®] 84S £
7FAI7) 3 LTy A5 GA g 9k (16), vl aH 2ol =
A A% 2949 piroxicame PGz 4A44S AA sz,
T 379 %4 % limphokine®] A444& FA A7t
7). B ge7ketA 2 845 = Sl U 1
7154 Wilol| g Byt AL FielAe] ¥}
Z74 ¥ ohel 7o 73} vl T A% EAolm

2 oFEHLo w2 WS Frd FAEE A E

ARl digl dskg 2ANE R0t Sk Bl g
o] FAHE M&2F F Aot 84 A d:°1 alg-
inic acid® FAE o2 -F3ta 92(18), thA vk E
AR FaFE19FH Ty F2H202DAAA 3
39 dA A" Ayt BAE ] FnHa) ’*EMI
T A ELE S5 vt ook w3t ol dlz
= H1Y5e 733y B auE o 579 caroteno1d
o} xanthophyll 5-(22)0] 5o | 231 A7} 7]
dEleh 2ev §2FE ol $ FuAP S TR S
3HEH A A Aol F3hE o ), WY 7] 5ol dEle
= A v} Aok gebd] B AT opA et 4]
0|7} STZE st #4% A7 (mouse)d] WA A Z
ol A1) IL-1B, TNF-ag} o] E2] A4kel] A4S 3 8-S 2+
& PGEze] isle] zAls}adc).

% 2

EREUTE

Aol R S22 M=

Ak oA 1997 4~59 o S FAAL
& A AR 24T 24 WEETE E 11

Az o)A A E2] Cytokine ¥u]ell w2 od g 953

Aol e F, 22 Fof 2l Ao £F37]E AlA
g oh-S dFatel Azl ok ol = A x Az o0t
2 $R3hefo] 8%(dry basis)7t HEE QA G ZF A=
stollA] AZg & 72 E 9HE o8 30 mesh A E HA]
A A2 Ay A)o] zAldl AME-313ch

Alglale] = AIN-76 dietE 7 B2 2 3o, AR
(cellulose)* sk a2 o] 9} vhA]vl(sea tangle)
g H7pste Ag4el 2 A8 Ak 333
AAeEl AA A o] ek T 5% = &, oA vk
fra Feko] 9 1/3 A X H g 15% $F0] 5
EE zAFdt) Agale] B2 gakE Table 174
. o F A 2AE F F7Y Ao)= AF 35~40g2
47 ICR mouse(H A 3 F-EAE] )| Al 50 455

Agahsi.

o o m\

S RES B Fof

tzxA]olg} AgA el 2 43 AT AFHES 47
CT StEoE gt o] & $oll Fud =A% ¥
EES5 2424 CD,SDEEgyon gy fut £ ¥}
738t Al el metformin(M, tH-5-A12F)S FA TEES
CDM, SDM2.2 #w3teich 2t g2 8~10vte]
o A2 A A FafE-S streptozotocin(STZ,
Sigma Chemical Co. MO, USA)-% 0.01M citrate buf-
fer(pH 4.2)ol] o3 A oAl 150mg/kg BW2] 52
2 gy 8 FAbsle] A gy
STZ ¥ ¥ 1~2¢ <) ¢ test tape(Einken Chemical
Co)Z Al sl z dedAe ne A4 d354
71(Lifescan, California, USA)E AH&3te] &4 5191}
FaztsiAle Bt 49 245 Aol metformin
500mg/kg BWE- feeding tubed ©]-§-3to 12 14
1314 64 7F T3l e} v T(C, ST 4718 A
Aol gk wh3l Fof|, 472 Fu7(CD, SD, CDM, SDM

'S

Table 1. Composition of Experimental Diets

(g/100g)

Ingredient Control Sea tangle
Corn starch 15 15
Sucrose 5 50
Casein 20 20
Corn oil 1.7 1.7
Lard 33 33
Cellulose 5 -

Sea tangle B 15
Vitamin Mix. 1 1
Mineral Mix. 35 35
DL-methionine 0.3 0.3
Choline bitartrate 0.2 0.2
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Table 2. Changes in body weights and blood glucose levels of experimental mice groups by streptozotocin(STZ)-

induced diabetes and metformin treatment

Group” C S CD SD CDM SDM
Body weight(g)
Before STZ? 424+05 41.8+05 41710 433*1.0 421%06 427405
After STZ 416+0.4 40.8+0.3 341+12 36.3+07 33.1+1.1 337%08
Blood glucose(mg/dl)
Initial 147+8 141£6
After STZ
Before metformin 487138 507 +23° 494+26° 503+ 42°
After metformin 484+ 3§° 510+41°

YICR mice were fed control(C) and sea tangle(S) diet containing 5%(w/w) cellulose and 13.6%(w/w) dry sea tangle
for 4 weeks, after which two thirds of mice(CD and SD) were made diabetic by intramuscular injection of streptozotocin
(150mg/kg bw). At 4th day after diabetes was apparent by urinary glucose, one half of diabetic mice were treated with

500mg metformin/kg bw(CDM and SDM) orally.
2)Streptozotocm

Values are means = SE and those with superscript a are significantly different from initial blood glucose levels at p<0.05.
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Fig. 1. Production of IL-1beta, TNF-alpha and PGE2
from LPS-treated macrophages from normal and
diabetic mice fed control and sea tangle diets.
Values are means*SE and those with different al-
phabets are significantly different within control
groups and those with * different from corresponding
controls.
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Table 3. Fatty acid compositions of Macrophage phos-
pholipids from six experimental groups
(weight %)

) Groups”
Fatty acid
S Ch SD CDM SDM
14:0 287 159 134 122 140 061
16:0 2639 29.00 21.83 30.11 2994 2197
18:0 1728 1664 1628 1030 1323 1394

18:1n-9 1936 1925 2372 2343 1873 2533
18:2n-6 11.17 1230 11.88 1393 1641 1424
18:3n-3 031 023 071 024 025 052
20:0 051 005 054 011 020 057
20:1n-9 016 040 058 127 012 033
20:2n-9 159 146 088 153 049 130
20:4n-6 1136 1239 1252 984 938 831
22:0 016 011 014 112 012 171
22:4n-3 179 364 312 352 248 481
22:6n-3 197 188 18 259 413 162

>24 357 107 428 079 312 226
20:4/18:2 102 101 105 071 057 058
n6 2253 2469 2440 2377 2579 2255
n3 406 575 567 635 687 695

PUFA 2818 31.90 3095 3165 33.14 3080

1)Groups are same as described for Table 2.

Table 4. Fatty acid compositions of liver phospholipids
from six experimental groups (weight %)

Groups”
Fatty acid
S CD SD CDM SDM
16:0 22.88 2153 21.07 1972 1937 1954
16:1 045 041 010 003 012 010
18:0 19.18 1895 030 21.04 2046 21.08

18:1n-9 1160 11.08 1114 971 1043 1001
18:2n-6 1487 1497 1546 1563 1451 1532
18:3n-3 029 031 033 098 039 032
20:0 042 037 033 037 038 032
20 1n-9 039 032 023 079 026 025
20:2n-9 021 020 039 032 042 036
20:4n-6 2112 2148 1923 1941 20.16 20.00
22:0 036 041 053 046 049 034
22:5n-3 071 148 150 156 207 131
22:6n-3 738 808 879 952 1047 1042

20:4/18:2 142 143 124 124 139 131

n6 3596 3645 3469 3504 3490 38.18
n3 894 9087 1062 1226 1293 1302
PUFA 4490 4632 4531 4730 47.83 5120

1)Groups are same as described for Table 2.
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