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Inflammatory Cytokines and Dietary Factors in Korean Elderly with Chronic Disease”

Park, Hee Jung - Hwang, Yu Jin - Kim, Wha Young®
Department of Food and Nutrition, Ewha Womans University, Seoul 120-750, Korea

ABSTRACT

The purpose of this study was to investigate the association between inflammatory cytokines and chronic disease status
in Korean elderly. The subjects were 248 elderly people aged over 65 years recruited from Health Center in Seoul. The
subjects were classified into 3 groups based on their disease (diabetes, hypertension, and hyperlipidemia) status: subjects
with one diagnosed disease of diabetes, hypertension, and hyperlipidemia fall into singular group (n = 89}, subjects with
more than 2 disease into multiple group (n = 39), and those with free of the diseases into normal (n = 122). Anthropo-
metric and biochemical characteristics, and dietary intakes were assessed. Dietary intakes were surveyed by 24-recall
method. The means of IL-2, IL-6, MCP-1 and C3 were not differ among 3 groups. However, when subjects classified
into tertiles of IL-6, MCP-1, TNF- @ and C3 and frequencies of each tertile were compared, the multiple group showed
significantly lower frequencies in lowest tertile than normal group (p <0.05), suggesting higher tendency of inflammatory
responses. For hematological values, blood pressure, triglycerides, fasting blood glucose levels were highest in multiple
group (p <0.05) compared to other 2 groups. BMI, body fat (kg), and triceps skinfold thickness were also significantly
higher in multiple group than in 2 other groups (p <0.05). Moreover, the concentrations of IL-2, IL-6 and C3 were sign-
ificantly correlated with hematologic values of fasting blood glucose, total cholesterol, LDL-cholesterol, and triglycerides
or obesity factors such as triceps skinfold thickness, BMI, and body fat (%). Among singular and multiple group, the
subjects with higher intakes for vitamins A, C, and E showed the higher level of IL-2 and the lower level of MCP-1,
and C3. In conclusion, blood concentrations of triglycerides and proinflammatory cytokines, blood pressure, obesity
parameters (BMI, body fat, triceps skinfold thickness) were higher in multiple group than in normal, but this result
strongly suggest that the increasement of the vitamin A, C, and E intakes would modify the cytokine levels to reduce
the inflammatory response in the elderly people with chronic diseases. (Korean J Nutrition 39(4): 372 ~380, 2006)
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533 Ao] Qe w9 tiidelM ALlstich izt
£ g3nen B Qb W WY Bh AR
A Zom BRI FFNeH B v WY A
e oilofA At whe n¥EY Py aX¥Fo
BISNAR, G, LY, TALF F & 7K e 7
R oe FLAET (single group) 22, A F 2714

oPFE 7 e e EFEIT (multiple group)
o2 AR E AAE (normal) 0.2 FEBIHTH

2. 2 AR SIS

Rl AwA B4 HRAE ol§F W ZARR o]
Folgick, 2ol AHEE BEAE R A3, 4, 4
3, obE B4 e, AT (B9 8% £B) L o
& QES ALHUT, AAASE e 22 AL Aee]

A 2

Al o]FojFom, AL HEE 2A HA & F
A EAsict AT AAY, 25, AXEEL In-
body 3.0 (Biospace co. LTD, Seoul, Korea) & ©]&3}]
BIA (Bioelectrical impedence analysis) Y22 A3}
91, BMI (body mass index, kg/m”) & AFE3}5ich 3]
dEdld dgolEdl= €4 (anthropometric tape TAN-
ITA, Seoul, Korea) & ©]|£€3tod 5243}1, waist/hip cir-
cumference ratio (WHR) & AFE33it) A5k} 995
A5 £ caliper (Cambridge Scientific Inc. Maryland,
USA) £ ol83to] F338I8IcE 2 102 o P84 el
£ #X% & 258 UEA7] (Omron, HEM—-705, Kyoto
Japan) & o] &3t = AgellA E43l8itt.

3. 2 A QBN

WEAZHE 5 A " 10 mlE AF3 3,000 rpm
oA 2047+ 94%e (Hanil science Industrial Co. LTD
Seoul, Korea) to] 441742 —80°Cell W& Basi3it
g% A4 F F Zu2HEN 4%, HDL-Z# 2
& A AEA7) (Ekachem DTSC module, Johnson
& Johnson, USA) £ ©] 8331, LDL-FHLHE TF
2 Friedewald formula,’” & LDL-Z#2HE = (F &
#2812 — (HDL-Z2HE) — (5A3A19/5) ol A3k
o A=3ich

we AR = 1L-2, IL-6, TNF—a 9 MCP—1% en-
zyme—linked immunosorbent assay kit (R&D systems
Inc., Minneapolis, MN, USA) & AM3}1 ELISA reader
(spectra Max 340, USA) A3tk €% C3& B9
3AHHS 048 Radio Immunodiffusion plate (Nor—Par-
tigen, Behring Co, Germany) & ARE3}o] 4351510
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Table 1. General characteristics of the subjects

FA% FHES 15.7%2 et tidAe] Ha o
& Table 1¢ #|Agk vie} o] P, @A S, &
AgFox zHzt 73.7, 73.2, 7T35A12 A T3¢ Xyt ¢l
QI FY HIEE 2Je)7t (ilth gzt F AFAe 24]
Zb oo A &5 Y FAE she Higele
ZF T el f2A)l Aolrt YehAR] edgkon), S5 Nk
A, @uAdskr, gRaTels 42 31.7%, 20.7%
15.4%%Z BTl & 38E 230 (p<0.1).
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AABAEE £ ATolA AR AY R F IL-2, IL-
6, MCP~1, C39 H X+ A F7hl 2polE el
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Ut (p <0.05). AA thdAte] EF Ag Y& 555 A
BOE o} 7k £ A9 (lowest tertile) o <3}
HE4E AnE A3 (Fig. 1), IL-6, MCP—-1, TNF—
9] AE=A cytokine W C3) th3l YarEe) witr}
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A gkl @ d7 B4 dd, 35 A 89
B 1101 mg/dlo=E veRt A el &35t dF
AN 2 FH2EHE T 2 132.1 mg/dis} 195.6
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Groups according to disease status”

All subjects
Normal Single Muttiple p value
n (%) 248 122 (49.2) 87 (35.1) 39 (15.7)
Ages (Mean * SE) 73.5 £ 0.41 73.7 £ 0.61 73.2 £ 0.67 7356 £1.12 Ns”
Sex [n (%)] .
Male 40 (16.1) 23 (18.8) 8 (92 9231 0.106
Female 208 (83.9) 99 (81.2) 79 (90.8) 30 (76.9) % =5.152
Life behavior
Current smoker (yes %/No %) 10.4/89.6 11.4/88.6 10.4/89.6 8.7/91.3 20.483
=3.466
Regular exerciser (yes%/No%)? 47.0/53.0 49.6/50.6 40.2/59.8 53.9/46.1 x20.263
=2.667
Alcoho! drinker (yes%/No%) 25.3/74.7 31.7/68.3 20.7/79.3 156.4/84.6 g 0.058
1 =5.679
Soju 1 -2 cup (%) 70.0 68.4 81.3 50.0
Soju3 -4 cup (%) 16.7 19.4 16.2 333 x20=‘7:.1‘-16
Soju 1 bottle (%) 1.7 12.2 12.5 16.7

1) Normai: subjects diagnosed with none of diabetes, hypertension, and dyslipidemia, Single: subjects diagnosed with one of dic-
betes, hypertension, and dyslipidemia, Multiple: subjects diagnosed with more than 2 of diabetes, hypertension, and dyslipidemia

2) Regular exercise: exercise > 2 hr/week

3) ns: not significant among the three groups at p<0.05 by Duncan’s multiple range fest
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Table 2. Hematological status of the subjects according to disease status

All subjects (n=248)

Groups according fo disease status

Normal (n=122) Single (n=87) Mulfiple (n=39)
Immune variables
IL-2 (pg/ml) 1911 + 0.29" 18.91 = 0.41™ 19.06 + 0.54 19.82 + 0.72
IL-6 (pg/mi) 3.38 = 0.34 322+ 051" 3.66 = 0.65 3.26 = 0.29
TNF-a (pg/mb) 9.63 = 0.14 9.46 = 0.20% 9.567 + 0.23° 1028 + 0.34°
MCP-1 (pg/mbD 197.56 = 8.97 187.67 £ 12.51™ 21247 £ 16.75 194,36 £ 18.27
C3 (d/h 0.73 £ 0.01 073 £ 001" 073 = 0.01 077 = 0.02
Hematological variables
Fasting blood glucose (mg/100 ml) 110.2 = 3.00 107.4 £ 3.65° 108.3 = 5.56° 122.7 + 8.77°
Triglycerides (mg/100 mb) 132.1 £3.92 130.9 £ 5.71° 126.0 + 5.63° 148.3 £ 11.71°
Cholesterol (mg/100 mb 195.6 + 2.25 197.8 £ 3.29" 195.8 £ 3.61 188.2 + 5.81
HDL-cholesterol (mg/100 ml) 48.8 = 0.82 49.6 £ 1.19" 48.9 £ 1.32 46,8 = 2.23
LDL-cholesterol (mg/100 ml) 1202 £ 2.18 122.1 + 3.06™ 1214 £ 354 111.7 £ 611
Systolic blood pressure (mmHg) 1422 = 1.44 138.6 + 2.13° 143.6 + 2.17° 1504 + 3.72°
Diastolic blood pressure (mmHg) 81.8 +0.81 81.3 £1.227 82.0 £+ 1.36 83.3 £1.83

1) mean =+ SE

2) ns: not significant among the three groups at £ <0.05 by Duncan’s multiple range test
3) Vdlues with different alphabets are significantly different among the three groups at p<0.05 by Duncan’s multiple range test

— Normal 38.7
-2 Single | 37.9
L multiple %2 ]
— Normal : 44.3
-6 Singte 379

L Muttiple [ 230 ]

— Normal 39.6
TNF-a  Single | 34.5
Multiple |18 |
— Normat i 41.9
MCP-1 Single 299 [
Multiple | 23.1 ]
— Normnal |_ 38.7
C3  single 34.5
Multiple |_15.4_|

[ OTetiol [ Tettie2 [ Terie3 |

Fig. 1. Frequencies of subjects by tertiles according to disease
status on each immune variables. *: significantly different among
the three groups at p <0.05 by chi-square test, Tns: not signifi-
cant among the three groups at p<0.05 by chi-square test.

T A3}, BPABTAE THE F Fol W) FH A
89 £7 U 39, 37 9ol RYHoE BT
(p <005). 7129] 3 W = A2 Al A

8% S22 E sEolY LDL-F2HE, HDL-E3
ZEEME & AT A3 BT HE wRole A Ik A
o7t it
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T3l Table 3ol AAISHICE B 413z} zﬂ
x} o= 242 162.5 cm, 63.0 kg® Ve, 3§
el °§°&ﬂ%‘%¥°)°ﬂﬁ A AHE xﬂﬂﬂﬂlol 166.5
cm, 62 kgi‘:]' /\]78—_‘2_ 0 }:.o]-r,]_ ‘/"Z]- o]oﬂ
Az FEHE QA ASAE 4% A, A A 23
zpo}7) giglovt AME:e Aol 60.4 kg, dUdASTo]
63.8 kg, BAETo] 69.6 kg2 Ueh}, AT H
3 BeAgo Aol FJH 07 F3} (p<0.05). BMI
o} AL, AR LE, A2 ARTEEA 94 A
7ol vla) EFAereA FHoE E3dth (p<0.05).
A oz E B 23T AlFe] 149.5 cm, 55.9
kgo 2 @2l Q13 v 2 Sl FokdAaF oA
AXEE AEd A7) Bek AL Akn AFL )
FA8 0 2T AT ZF E A Aol
AR o, AZFo] TR BRI FJHoR
=Tt (p<0.05). BMI, AAEEF, A7at o2 £3 T
5 el s EgdgrelA fodoz wohtth (p <
0.05). WebA & A7 A7 T )1 EFolx Fdrel
Hl3f 5343 vgtert &9k

o 1}
BT o

g 1, iﬂ

4. MOl M43 Y

ZAF o =919 o x| MHHBE HE 1376.6 kealZ
aaeiaralel A7 Aol ANE A 17
2] 80% YES AFE AN, WD AP 95%
AES 423k ATt (Table 4). °)& 2001¥% =7
A7 ZARE A &) 654 olAFSe] n-glo] o x| 9} v
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Table 3. Anthropometric variables of the subjects according to disease status

Groups according to disease status

Groups according to disease status

Male Female
(n=40) Normal Multiple (n=208) Normal Single Multiple
(n=23) (n=9 (n=99) (n=79) (n=30)
Height (cm) 162,56 £ 0.90" 1627 £ 1.19™¥ 162.7 £ 2,18 1623 = 1.98 149.5 & 0.42 149.2 = 0.65™ 149.3 £ 0.68 150.6 + 0.84

Weight (kg)  63.0 £ 1.38
BMI” (kg/m? 23.8 +0.43
Body fat (%) 23.5 £ 0.97
Body fat (kg) 15.0 + 0.77
WHR 0.89 + 0.01
TSF (mm)® 144120

60.4 + 1.69° 63.8+3.81° 69.6+ 1.55°

22.7 + 0.49°
225113
13.7 £ 0.84°
0.87 £ 0.01°
16.1 £ 1.62°

240£1.01° 265+051°
212 £262° 283+ 1.60°
13.8 + 2.10°
0.90 £ 0.01* 093 +0.01°
161 + 236" 219 2400

19.6 + 1.13°

559 £ 0.65 54.2 +093°
249 £024 243 +0.32°
323 +£040 31.8*0.55"
184 +037 17.5+052°
085+ 0.04 085x001"
208 £0.44 20.1 £ 0.60°

565+ 1.01° 60.1 £1.79°
25.3 + 0.39° 26.4 + 0.65°

324 +073 335%079
18.6 £ 0.63° 20.3 + 0.98°
0.86 = 0.01 0.85=0.01

21.3 £079% 223 +1.04°

1) mean = SE
2) BMI: Body mass index

3) WHR: waist/hip circumferences ratio
4) TSF: Triceps skinfold thickness

5) ns: not significant among the three groups af p<0.05 by Duncan'’s multiple range test
6) Values with different alphabets are significantly different among the three groups at p<0.05 by Duncan’s multiple range test

Table 4. Subjects’ daily nutrient intake according to disease status

All subjects (% RDA)

Groups according to disease status

Normal (% RDA)

Single (% RDA)

Multiple (% RDA)

Energy (kcal) 1376.6 £ 31.1" 1482.5 + 48.5 1296.5 + 43.19° 1227.8 £ 71.67°
(798 + 1.83) (855 + 2.82)° (75.6 = 2.69)° 715+ 416)°
Protein (g) 532+ 1.58 572+ 2.53° 47.8 + 2.08° 524+ 3.80%
94.6 + 2.82) (101.4+ 452 (85.6 + 3.72) ©3.1% 691)
Fat (g) 288+ 128 313+ 202 248+ 1.8] 295+ 3.12
Carbohydrate (g) 2252 + 509 2414+ 7.76° 218.8 = 7.20° 189.4 + 12.35°
Fiber (g) 554 = 0.16 569+ 0.24 536+ 0.27 546 + 0.42
Calcium (mg) 438.4 + 15.64 460.0 £ 24.1 4279 + 2595 394.9 £ 29.07
626 + 2.23) (65.7 = 3.44) 1.1+ 3.70) (56.4 £ 4.15)
Phosphorous (mg) 7852 + 21.8 847.1 = 33.83 725.8 £ 34.10 725.3 + 43.88
1.3+ 3.16) (1200 = 4.89) (1025 = 496 (103.6 = 6.26)
Iron (mg) 104 £ 0.26 M0z 039 9.75 £ 0.41 101+ 068
(86.8 £ 2.21) 918+ 327 812+ 342 (83.9 + 5.70)
Zinc (mg) 703+ 0.21 745+ 034 660+ 029 669+ 045
675+ 212 (708 + 3.49) 641+ 293) 644+ 4.41)
Vitamin A (zg RE) 501.8 + 27.21 487.9 + 37.14 469.5 + 37.52 6153 + 959
711+ 3.87) ©9.1 £ 529) (663 + 5.35) (87.9 + 13.7)
Vitamin B (mg) 0.84= 002 090+ 0.04° 079+ 0.03% 0.74 £ 0.05°
829+ 268) (88.9 + 4.44) (78.4 = 3.70) (745 + 5.18)
Vitamin B, (mg) 073 = 0.02 0.80+ 004 0.66 = 003 070+ 004
0.9 + 2.07) 660+ 3.35) (549 + 3.11) (58.7 £ 3.54)
Vitamin B, (mg) 1.49 £+ 004 155+ 0.06 137+ 006 157+ 012
(105.8 £ 3.21) (1101 = 4.78) 969 = 467) (1124 + 8.83)
Vitamin C (mg) 774+ 3.67 812+ 6.10 763 £ 536 68.1 £ 6.44
(1097 + 5.25) (1151 + 8.70) (107.8 £ 7.67) 972+ 9.20)
Niacin (mg) M4+ 034 121+ 050 104+ 053 M7+ 096
86.6+ 271) 903+ 3.97) (79.9 + 4.20) (89.8 + 7.40)
Vitamin E (mg a-TE) 723+ 037 811+ 058 630+ 0460 6.47 + 0.68
7.7+ 3.73) 804+ 579 2.7 = 6.03) (647 + 6.85)
Folate (xg) 2182+ 7.25 228.6 + 10.70 2108 = 12.17 202.1 + 16.37
(862 £ 2.92) (89.9 + 4.34) (83.3 = 4.90) (80.8 + 6.54)
Cholesterol (mg) 1563+ 9.27 171.2 = 14.62 130.5 + 13.33 1669 + 21.81
% Carbohydrate 663+ 073 662+ 0.99° 688 £ 1.15° 612+ 2.10°
% Protein 156+ 024 154+ 0.36° 147 £ 0.31° 171+ 070°
% Fat 182 = 061 182+ 0.84° 165+ 0.94° 216+ 1.72°

1) mean = SE

2) Values with different alphabets are significantly different among the three groups at p<0.05 by Duncan’s muttiple range test
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3 ollu=| 2] o] B2 Holqloh I FUdi FolA
= <, "jell B, vlER CE A Umx] g 2
T AR vgE At 53] oy =919 o}, BlER A,
Hell E A3 3% 70% WKy, vek B9}
e A A 60% FER QoM Mg A2
3 A G & 5 Ash

7 7 Gous AFHFEE BN A AT HE o
U] AFeo] AR 855%% 04, ddAgTy Bt
AL z2+zt 75.6% % 71.5% =2 AR vlsl #-2F o
2 Wk} (p<0.05). g Gl ATy EAghre H
8 Adwe] g, geslE, vlER B, 59 A3 %0
o F% (p <0.05). AWFY FHAHE dFHFlE Al
TZF A7k o, iR FAGHIE AR, A
o vljsl EdATNE GFEEA FEHE oA
FAR7) Zaskn, AgeM FEEE duiAe g7t
VT (p < 0.05). WEMN & At e SPET
of Hla) Harte] JFdEE o gEs Ao g Algdrh

5. DI YR Sl A, HITH X Al0] QIRIefe] W)

Y o] WY Aol R YT Lolrr] A3
AT B8 AAS A} (Table 5), 3954 cytokine
IL-2¥ €% (r = —0.3048, p <0.001), LDL-Z4|
B2 (r=-0.2771, p<0.001) 2 & ZHYX2HE (r=
-0.2357, p<0.001) # 92l AaA#AE 2t AEFA
cytokine?! IL—6+ 93 o] A4#dA (r = 0.2368,
p<0.001)E BT, C3= €9 (r=0.2647, p<0.001),
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LDL-ZHAEHE (r=0.2132, p<0.05), £ ZH2HE
(r =0.1943, p <0.05) ¥ AL @ = 0.2420, p <
0.001) 3 ¢ko] AAAAZE B, HDL-ZUAHE (r=
—-0.2621, p < 0.001) ¥= 9] ABBAE EAch uet
A 8%, & ZYAHE, LDL-ZYAHE 9 AL
FAZA cytokine?] IL-28H= 49 #AZ 71, Y
A cytokine?! IL—6 H C39h= ko] ARIAE 714
< ¢ F AT

H|gka We ARale] AuaA B8 A A3, Hy
AT} ZVEE IL-2% AT ¢ = —0.2208,
p<0.00D), C3& F7FI3tt (r=0.2327, p<0.001). &
3 BMI (r=0.2782, p<0.001) 9} AXELF (r=0.3452,
p<0.001)°] T7Ve&rE C37F $7KISith IL-6, TNF-a,
MCP-12 H|gt ¥} AaaA7E Gt

HEg AF WS cdshe o] JIRE AFRT] 4
&, DAy 5Tl 4 Jgh AFTE HY
Ao B JERAE ARSI 2 A% A 2 £
AAHE AFHFE 2 Aol 248 2909 FFA
AEBA Y VR A ekska, vlER] ASL HIERRI C, BlEL
7 E7}F 9o] Qe g B3k viEl A9 AFHE
IL-29k= <ke] &4 (Fig. 2A, r=0.17, p<0.05) = et
viglm, C39k= &9 B4 (Fig. 2B, r=—0.19, p<0.05)
= vehoic) viek Col dF#3L 954 chemokine
Q1 MCP-1% &2} &7 (Fig. 2C, r=-0.17, p<0.05) &
B33, vel] ESFE S2 434 (Fig. 2D, r=—0.11, p<
0.1)& B3tk wEbA £ A7 23 v dA4) A
o)7)&= &kAuk HlERI A, C, E9] AF3o] o AT

Table 5. The correlation coefficients between cytokines and hematologic and anthropometric factors

Immune variables

IL-2 IL-6 MCP-1 TNF-a C3
Hematologic factors
Fasting blood glucose —0.3048** 0.2368** -0.1163 -0.0723 0.2647*
Total cholesterol -0.2357* —0.0365 —0.0596 0.0658 0.1943*
LDL-cholesterol -0.2718** —0.0423 —0.1384 0.0243 0.2132*
HDL-cholesterol 0.0701 -0.0718 0.1652 0.1067 -0.2621**
Triglycerides -0.1107 0.0823 0.0489 0.0138 0.2420**
Systolic blood pressure —0.0553 0.0078 -0.1836 -~-0.0674 0.0851
Anthropometric factors
BMI -0.0213 -0.1357 ~0.0024 —0.0266 0.2782**
Body fat (%) ~0.1038 —0.0960 -0.0737 ~0.0343 0.3451**
Body fat (kg) —-0.0708 —0.0861 —0.0251 -0.0280 0.3190**
WHR —0.0068 —0.0498 -0.0052 -0.1241 0.0961
TSF —0.2208** -0.0622 -0.1109 —-0.0432 0.2327**

. significant at p<0.05 by Pearson'’s correlation analysis
**: significant af p<0.001 by Pearson'’s correlation analysis
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