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Abstract

Atopic dermatitis (AD) is one of the major public health problem. It has been reported that the prevalence of AD in
children and adults are 10-20% and 1-3%, respectively. Westernization of food habits, urbanization, and environmental
pollution are contributing factors toward the recent rise in prevalence. Excessive dietary restriction leads to chronic
malnutrition in atopic dermatitis patients. The purpose of this study was to investigate the effects of medical nutrition
therapy (MNT) on quality of diet and blood immune parameters in atopic dermatitis patients. The 19 atopic dermatitis
patients (7 men and 12 women) admitted to K University Medical Center were studied. During the 12 weeks of
intervention, the subjects were given MNT by a dietitian for 30-45 minutes every other week. MNT was comprised
with general dietary therapy, intake of balanced meals, emphasis on n-3 fatty acid contents in foods, and food
allergies. Anthropometric and dietary assessment and blood analysis were taken at baseline and after 12 weeks of
MNT. After 12 weeks of MNT, the subjects’ dietary qualities, including dietary diversity score (DDS), meal balance
score (MBS) and dietary variety score (DVS) were significantly increased (p <0.05). According to significantly
increased intake of EPA and DHA, dietary n-6/n-3 fatty acid ratio decreased to the recommended level for the atopic
dermatitis patients (p <0.05). These changes of dietary fatty acid consumption were reflected erythrocyte fatty acid
composition. After 12 weeks of MNT, serum levels of IgE and IL-4 levels were significantly decreased, however, the
levers of INF-y, WBC, lymphocyte and TLC were not changed. As a conclusion, the individualized MNT improved
the quality of diet in atopic dermatitis patients thereby influenced RBC fatty acid composition and IgE and IL-4
levels. (Korean J Community Nutrition 13(1) : 80~90, 2008)
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Table 1. General characteristics of the atopic dermatitis subjects
n=19)

Mean £ SDorn (%)

Age (y1) 21.4 £ 3.7 range : 17~30)
Sex M/ F (%) 36.8/63.2
Duration of disease (yr) 117 £ 93
Time of onset
infant stage 9(47.4)
child stage 3(15.8)
teenager stage 6(31.5)
aduft stage 1{ 5.3)
Symptormn aggravation
summer 7(36.8)
winter 5(26.3)
spring or autumn 3(15.8)
between seasons 4(21.1)
Accompanied condition
dllergic minitis 13 (68.4)
atopic eczema 5(26.3)
asthma 1(56.3)
Family history, nofyes (%) 52.6/47.4
Aggravated foods, no / yes (%) 36.8/63.2
alcohols 5(41.7)
meats 4(33.3)
fishes 2(16.7)
fast foods 1( 8.3)
Have avoided foods, nofyes (%) 47.4152.6
meats 6(60.0)
alcohols 2(20.0)
dairy products (milk) 2(20.0)

Table 2. Anthropometric measurements of the atopic demnatitis
subjects before and after MNT

Male Female

Before After Before After

Height cm) 170.0 = 6.3V169.8 = 4.1159.6 £ 53 159.7 + 54

Weight (kg) 683+ 7.5 69.1+ 101 589+ 7.5 59.4 + 7.7
Bodyfat(%) 204+ 8.8 213+ 52 294+ 88 288 + 88
BM(kg) 539+ 4.6 540+ 53 413+ 46 419+ 47
BW(kg) 395+ 34 396+ 3.9 302+ 34 307+ 35
BMIkg/m?) 236+ 25 240+ 37 23125 233+ 25

1) All values are mean + SD.

LBM; lean body mass, TBW; total body water, BMI; body mass
index

Means of all variables before and after MNT were not statisti-
cdlly different.
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Table 3. Frequencies of foods and food groups of atopic dermatitis subjects before and after MNT (fimes/month)

Food groups Foods Before  Affer

Ceredls fice, rice with mixed grain*, buckwheat, noodles, bread, rice coke, potato, sweet potato, chestnut*, 94.2 107.8
parched grain powder

Meat lean meat (beef, pork), ribs (beef, pork), pork (threefold meat), chicken (lean meat), chicken (include skin), 30.8  39.0
intemal organ

Fish cuttie fish (octopus)*, crab (shimp, crayfish), shelifish (oyster, clam), mackerel*, hering, flaffish, tuna*, saury, 355  50.3*
salmon, codfish, anchovy, fish-curd, spawn, salfed fish

Dairy milk*, yogurt, cheese 33.0 47.2%

Vegetfables  spinach*, onion, welsh onion, galic, cucumber, carot, lettuce (cabbage), celery, chinese cabbage, 2065 231.9*
radish, bean sprouts*, pumpkin, pepper, mushroom*, seaweed (brown seaweed, laver)

Fruits apple, pear, strawberry, peach, orange, watermelon, melon, tomato, lemon, grape, persimmon (dried 384 477
persimmons), banana

Fats & ols  sesame oil (salad dressing, com oll), perilia oil, seed oil (bean cil)*, margarine (butter), nuts (peanut, pine-  40.9  51.7
nut, walnut, almond), peanut butter

Beverages carbonated beverages*, coffee (sugar, milk), green teaiblack teq) 1.6 290

Frutt juice  fruit juice (apple juice*, orange juice*, other fruit juice) 124 26,8*
Alcohols beer (distiled liquor, makkoli* 6.8 2.9%
Fastfoods  hamburger (pizza, hot dog)*, ham (sausage)*, chinese-noodie*, potato chip (snack), fiied chicken [oiscuit 59.8  43.6*
& [Others]  (cookie), honey (candy, caramel, chocolate), cake (pie), ice cream, canned funaj

*: Significantly different before and affer MNT by paired ttest af p < 0.05.

Table 4, Qudility of diets of atopic dermatitis subjects before and
after MNT

Before After
DDS Breakfast 21+ 13" 3.1 + 0.5*
Llunch 23+ 05 33+ 05
Dinner 26 £ 09 35+07
MBST Total 68+ 1.2 9.8 £ 1.2+
DVS Total 75+ 3.7 11.5 £ 2.1%
Dl Total scores 8722 28+ 17

1} All values are mean £ SD.

DDS: diefary diversity score, MBS; meal balance score, DVS;
dietary variety score, DQI: dietary qualify index

*. Values are significantly different from the values of before
MNT by paired ttest af p < 0.05.
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ERiA] BEtol o), AlRaE & iaﬂ*ﬂli 47

of Tk 24k} Alo] fo4.0

:iﬂlHU

4«»

HA
O F TP < 0.05).

=, ezl vlell A C, By, B, Weloldl, 4t 24,
A, ol A AFFH 123 vl DS} B 243
2} v weoivh. FoFde] Aol ti-te doka 57t
AR AF el A F58 A 02 veptont, dekae 3

ol 79 BE kil A7 S e E3), Uy
A, ve] B, vlER C, HIER B, 9] AFE 9] 5
oA 0 7 713 THp < 0.05).

2R AFH A E 248 3= Table 59 2t} ok
e A o A9 19 %xlﬁw AFEE 214 £135

go1Q I P/M/S AF vl 0.77 1 1.11 : 1.001t}. o
e T o] 19 A AHERS 26.2 £ 8.2 g, P/
M/S B8 0.82 : 1.04 : 1.022 vz si g4l v)&
o] Zetth. FgHE A - F n—6 AQ A4k A3
Wale BEEA ggtov, n—3A414 At F €20
5(EPA), C22 : 6(DHA) ] AFE2 fold oz Srtsle,
n—6/n—3 Aire] A4 v1-go] 8.9 : 191 5.6 12 &
o o7 73tk (p < 0.05).

N

B
cY PREL

At A FelM el AAE 24 ¥4 Aob= Table 6
3} o} gokae] A n-3 AQ A F LNA(C18:3,
n—-3)= 1.8 + 0.82%, EPA(C20:5, n—-3)= 3.7 *
1.96%, 71213 DHA(C22 : 6, n—3)%= 5.6 = 3.04%9]
Al Qera) & 247F 2.7 £ 0.73%, 5.2 = 1.74%, 181
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Fig. 1. Comparison of nutrient intakes with KDRIs before and after
MNT (Male & Female)

KDRIs: Dietary Reference Intakes for Koreans (Korean Nutrition
Society, 2005)

*: Significantly different before and after MNT by paired t-test at
p < 0.05

Table 5. Intake of fafly acids of the atopic dermatitis subjects
before and after MNT

Before After
Total FA (g/day) 21.4 £ 135" 262t 8.2
Polyunsaturated fatty acid 57t 24 75+ 2.6*
(g/day)
Monounsaturated fatty acid 82+ 55 9.5+ 3.0
(g/day)
Saturated fatty acid (g/day) 7.4+ 62 9.1 40
P/M/S ratio 0.77:111:1.0 0.82:1.04:1.0
N-6/n-3 ratio 89 £ 346 5.6 + 2.0*

1) Al values are mean £ SD.

PVYS: polyunsaturated fatty acid / monounsaturated fatty acid /
saturated fafty acid ratio

*. Values are significantly different from the values of before
MNT by paired t-test at p < 0.05.

11.3 £ 4.53%= F9422 Z7FI3tH(p < 0.05).

2) g% HANE

12579 2% Fae] A - 3 udxke] 8% IgE 55
47,981.2 * 80,634.6 ng/mlolA] 7,046.2 * 10,840.4
ng/mlE, 8% IL-4 55+ 8.2 £ 0.9 pg/mlolA] 6.4 +
1.8 pg/mlE FAAI 7S VERIcHp < 0.05). 18
U gsgel A - FIFN—y 5% (159 = 1.8 vs 16.0 *
1.1 pg/mD, T (7.2 £ 25 vs 6.5 * 2.0 cells/

-+

Table 6. Fafty acid composition of erythrocyte before and after
MNT

Before After
Myristic acid C14:0 20+ 048" 22+ 049
Paimitic acid C16:0 235t 6.14 208 £ 3.06
Palmitoleic acid  C16: 1 02+ 0086 05028
Stearic acid ci18:0 327 £ 1594 29.0£ 7.09
Oleic acid Ci18:1 14+ 09 1.2=%1.00
Linoleic acid Cl8:2(n6) 24=% 176 1.4 £ 0.92
Linolenic acid C18:3(n-3) 1.8+ 082 27+ 073
Stearidonic acid  C18:4(n-3) 26 £ 211 1.8+ 1.74
Gadoleic acid C20:1 16+ 083 1.6 £ 0.63
Eicosadienoic C20:2(n6) 29 205 22%086
acid
Arachidonicacid C20:4(n-6) 41+ 186 4.6 £ 1.92
Eicosapentaenoic C20:5(n-3) 3.7 1.96 52 £ 1.74*
acid
Behenic acid C22:0 31+ 359 33%£125
Erucic acid C22:1 87+ 475 47 %224
Docosatefraencic C22:5(n-6) 6.7t 3.88 7.5+ 582
acid
Docosahexaenoic C22:6(n-3) 5.6 3.04 11.3 + 4.53*
acid

1) All values are mean + SD.
*. Values are significantly different from the values of before
MNT by paired ttest at p < 0.05.

Table 7. Serum levels of immune parameters of before and after
MNT

Before After
IQE (ng/ml) 47,9810 £ 80,6340 7,046.0% 10,840.0*
I-4 (pg/mi) 82t 0.9 64 £ 1.8%
INF-y (pg/ml) 159 + 1.8 160+ 1.1
WBC count 72% 2.5 65+ 20
(cellsimm?)
Lymphocyte (%) 290+ 8.0 304 + 6.6
Total ymphocyte 1,989.0+ 5920 11,9490+ 534.0

count (celis/mm?)

1) All values are mean = SD.
*: Values are significantly different from the values of before
MNT by paired ttest at p < 0.05.

mm?), lymphocyte(29.0 = 8.0 vs 304 = 6.6%) X
TLC(1,979.6 £ 592.2 vs 1949.3 £ 534.2 cells/
mm?) & 72421 W37t B2 A A3t (Table 7).
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1999) ¥ gQlogs 94"‘2 gisied /‘1"?5}, AN =

dale] A& G 27, AEel 23 FAE, WA, 27t
A 5 Thekst 3kst RS0l @lo] Hokx|a glom EA A
E(RA, 8, 2 5)9] 7)H el B deid AR uE
21}e] Ho] wrolA| 31 o]o] ufe} FoFFNE SukER= o7}
Eﬂﬂ 9 tH(Chung = 2004b).

= (Chung § 20052) 2] A7) $2lue} ojey
-41?‘ FAEL A7) 1]3] o FFE, GEF W 2279
AFE AH Wy Gy, SR 1 ZE20] AFAH 9] o
do] shor, 2jA1e) Aol Astsle] Qe Ao BuHY
ok 3, o2y 33 Bk HAE, AL 5 §F
9 A, S A FHRE Qlste] e

ﬁ‘g% o]“l‘-l—- ]

Peebles 2001). & A7ollM= 2l A5g ohes] 95
B BAS AN A W=7} ot Fdeel = 7E
T Ae AFS OFF, S Ak 2 A F2)9] A4
RIEZF12 39 AT 990 F fod o= S71% i,
Aol gEEAle R 7hs/dol Bud 7HeAE (McNally
1998) 8] 4H WEE frolx oz sl

ol vFq ke Aake] Ag Brishet 91l 9
P AFDTE TABR: A FT FHo AAZ AF
She AES QYRR ot ] YA SHES BRE
SF AHETR %MH YEa HAFTOR Fxpe) 4
Atel A 7tk dls Ferh ok 4 AEA S Og
#50) ARE T AT (Song % 199864 4135}
I e AT W AFE TR SRS BE 99
9 A7 AAu7E Aoz Srkeglom 53, 4E 7
o] FRBAV} & A7 et # Aol A
F09) theid A% DDSs} #8241 9] 7F 2291 MBS,
T3 AL veid RS el DVS 57 9
2] ¥ freF oz AdHT, DA AT - AHF
& Sl YAAHH7IE (KNS 2005) 3% Hlwe A, A%
e F o] dgas] A ﬁﬁi HeEbtT

ol EE dldAtelA /iRl g A e dgaEE
Eote] Hmgt Ao) ARt AR HeHes OJ:} i
A 7S RS TP AF AH e b3E f
Ssto] HREARY AALe) Ag A7) W) Aoz A

l‘
r

A& - wA1E] - el - 249 - 87
Young & Choi 2005; Chung 5 2005a; Shin & 2006),
olEy] uHY FAE IO E A5 ZrEF 3 YU
# FHE ZARE ATE 758 Aol B ATelA
Jorae] & 9] 3 HE o7 n-3A1E AAake] HAFHE
73231}, goel A, s Es/AdEE s}/ s} A
AHP/M/S) 33 vlgo] 0.77/1.11/1.02%, 853 A5
2743k A} (Chung 5 2005b), ot (Yu 2007), 115
8BS thAare 2 $F A5+ (Chung 5 2004a) X 2ok ﬂ
kel thek o7 sl Ak A u]Eo] W A
2 z2A 9 ey 12579 9okae] 3 n—-34 1‘3“}
o] AFF FVIE A8 E3} Aate] dig t s A
Ake] AFugo] FoAH o= A3l
u)=2o) B9 ol F AFHET §72 AHE 129 ol &
o™ (Putnam & Allshouse 1999), A A= n—6/
n—3 A Akl AH v|go] ol EFHE olFa Utk
(Guebre—Egziabher 5 2007). AAEQE7)7 2 A
AR A7) (FAO/WHO 1994)+= Jkz} #ag thdas
Aslr] 3 AR AN et APAE AHFHF
2 2 AFHg=ke) 6~10%, n—6 XA 5~8%, n—
AL 1 ~2%% 3] n—6/n—3 A3 H]&S 5~10/1
A3ka olvk. vt Ak HT ATAA Asd
OF X3 ] 1—\:1 n— 6;<]HL}\]._4 H_rv]. 7}0},# 7—1_&51_
318 v} ook =l ook 7| (KNS 2005)94= n—
6 x]u 1} 445 5 }\4*14033]:_4 4~ 8% n—3 ;(]H}/\}O
0.5~1.0%%, n—6/n—3 AW AH8l&2 oF 4~10/1%2
;q;g—o 37 1\:]. i oﬁ?—oﬂx—] 12.7.9,] /\L%‘ o:]oqu.a] 3 EH/\]—
Ak} n—6/n—3 AFH0ES G Mo vjF felHoR
30t (p < 0.05). Fok#E] A n—6/n—3 AFHES
Aels gatez 3t A7 (Lee & Kim 1994; Oh ¥
1995) 49 6.7/1.0014} 6.0/1.08.8F & )30t
o} Ey] ¥ AxPEo] A7 vls) ¥ W 54 n—
6/n—3 A3 vl&o] 27 (Chung § 2005b) 23]e ¢
& =2 AanlES vehlla 9lo] FA O E XA 4 Qlrt,
N-6 AHake] 392 linoleic acid(C18 : 2, LA),
n—3 A"kakel FF-9-E linolenic acid(C18 : 3 LNA),
EPA(C20:5), DHA(C22:6)2 du#d] ¥ EPA,
DHAS®) A3 3ke] F27 02 Z7FI3tHp < 0.05). o=
B4 o)F2) AFH 7 HES ol E ] Sl A n—3 AP §
F7F B oot A EA 7189 AHE xS 9
23 Al g 2 AFolE n-3A4 A AHE SV
A717] Yate] 5-FE A AF 9 A3 yEs] A
Aol A3l AL 715 AFHAE A8 27182
2 A 57 1151 n—34 Al LNAE o 3
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88 + o}E¥) 334 2R)}2) MNTel| b Al Ake] 2] ) x]upat

akal glom, o] Aol EPAS DHAZ ] Aglo) 7hs
ot} n—64] th XS X AL TR F Q= Aoz 1
I QI (Kim & Park 1991). o-4-9] n—3A4 &3}
ARt e A2 A gE Fux EPAY DHAEEP:
EXSITI AR o7 Rou g (Kim 5 1996) E7)=
o] &= AALR H ol T #o] AA 1 glrt.
o}lE3] 3 $xlol n—6/n—3 AHA AN &
Alel Tl sl= o] o] AHHato] ejcosanoid 3/‘
ol AR o7 AAZE-E Fo e AF HANEH
of T #o] & Ao® FHHT 97 Wio
(Wahrburg 2004). %, n—67) eicosanoid®] 7] AL
WS SAE, A A e o A= leukotriene
o] el FFS mX I T gellE daw 27 SEs =
of A x Y EA 3o Bt} $hH n-34) X
WA AFHZF AR A T4 A, n—64 A 7152
Welate] AbshA B 571 W Faksh Gokas) vt
2"k A7 Jok (Meydani 1996). Wk n—64
2} n—=37 Apake] A7 ™S dES o] F= Fo) &
Q3T
oFe 3] ExpolA] A oS BFE 5= Q= A7 ]
T AP 2738 Ao] A 33 el wideitt (Zamaria
2004). & A7 A3z Fdte] 5 872 LNA, EPA,
DHA 2/do] frol2| 0= Z7Faigiet], o141 off = A
A9 =] 4FH7E 85 EPAY DHAJ RS 7
Atk AFH.3 (Von shacky 5 1985; Herold &
Kmsella 1986; Ferrier % 1995)9} Ax|ghe}, o tds]
+ AA(C20: 4, n—6) 2ANE Fod Ws) B2
A Qg o) Ao)z *\347& LA &= AW AAS] 5
Lo dFE wXA A Aow AFHI AT A
(Mantzioris § 1995) 2 si4€ = Q).
oty 7474 Fxjoll A= gl Hed Wk A 0 A U
27] 348 S 95 [gE 57} A% o] gor 3
_,] ZAto) Nal_‘_a IgE =T 10 }‘]'/30}“‘ o7
°LE%X% At (Magnan & 2000). T3k 3ql dod ukge.
A ZE B3 Tekst W] X HEo) HIHAE} B B4
7Ft} (Choue % 2007). Helper T %= Thl 1]49}
Th2 A2 F3}s]n], o}Ey] 17 Sxjo)rj= Th 1ol|A
A EE Aol EFRI(L-2, IFN—y 5)-& 318 2451
Th 28] Al|EFRIAL—4, IL—6, IL—-8, [L-10 E)& A
Fxd Frh(Wierenga 5 1991; Busse 2000; Jelinek
2000). Th 2004 BAEH = AR EFIRIES [gEY) 5 &
=7FA1 71 Wbd, Thl A9 842 A 35 (Jelinek
2000), 1% IL—4= IFN—y2] v 9 205 212A]A of

OHT

oL

E

AN

N

=

27} ol & W3}

£ 3] whyride] S QakA Zgas Aow o4y
A Atk (Cooper 1994). 3HA, ThlolM A EE= A&

7RR1Ee Th 2 Alxe] &9E Asistet] IFN—y= IL-4

off &gt IgEe] A& JANT = &S 3t} &, okEy]
7 312 A= ol 712 o] 1A Th2 MEe]
715°] Thl Al3e] vlel Feh2] 02 S-A5t 102 defA]
At Jujo 5 1992; Lee 2001).

INF—y&= tid] AEE E33A7)7) % kA5 NK AlEZE
BASIAA utolH A 28-S &b, A5 WA 24 7
soll QlojA] FQ st TS sh= Al ETIRIC|T £3], o}
Ty 959 @2 [FN—yE BAsH= T AL &4
o] &3] IFN—y levelo] A3t 202 &#A vk
(Teixeira 5 2005). ¥ A743} 1252 goddgy] & &
A IgES} IL—47} Fo)A o 7rastgon 3] [L-
4(6.4 + 1.8 pg/mD)E 74N Y H%¢] 8.0 £ 0.2
pg/ml(Jung %5 2005b) BT} @& *z_i Z.% 313t} Th
200M A== IL—49) 239l e
sk EH [gES] A Alstel 3 mA
gk, 778k JotellAl o fre) a5 F A3
% n—3 Ake] foA e g Frskal, IFN—-y levelol =

71t A7+ A 9 (Damsgaard 5 2007)%, & QFox] A=
ASE FFE n—6/n—3 XAt Bigo] AT At
AR AR R FAA] B E S vk 97S H

T AMEE 28y 2 AFelME TheelA A
[elEFRRI F IL-45H2 E33 AHdo] Qlo] A=
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