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Diet and Folk Medicines for Rheumatic Diseases

Geun-Tae Kim

Division of Rheumatology, Department of Internal Medicine, Kosin University College of Medicine, Busan, Korea

Notwithstanding recent advances in the field of treatment of rheumatic diseases, patients still have a significant interest in com-
plementary and alternative medicine for various reasons. The purpose of this review is to investigate the effect of certain dietary
components or folk medicines on the pathogenesis or outcome of rheumatic diseases. The data used in the study were mainly
selected from the references searched by MEDLINE. Among the variety of dietary components and folk medicines investigated,
omega-3 fatty acid, alcohol, and vitamin D showed negative correlation with the risk of rheumatoid arthritis. Specifically, ome-
ga-3 fatty acids appeared to be somewhat helpful for treatment of rheumatoid arthritis. Although some of the items showed a
positive effect through this study, it failed to establish definitive evidence for the overall effect of diet and folk medicines in rheu-
matic diseases. In the future, further understanding of mechanisms and clinical utility should be acquired through numerous
systematic and scientific research studies. (J Rheum Dis 2015;22:10-18)
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L2 w]7}-3 A H4(omega-3 or n-3 fatty acid)

7 EZ3ANANE F 7P tHEA Q] Aol eH|7t-69
Q. u|7}-3 AiAtelet. 71 wh=gk o] @w|7)-3 A
AFQl @ -linolenic acide 2-#|7k-6 A¥-4FQ] linoleic acid
ZHE] delta-15 desaturasecl] 2]3l A=} A 55+
2] HEEEAAE o] 47} $17] wf¥ «a-linolenic
acidE FAY o glow, HteA] Yoz AHsl= o]
s @3}r}. Linoleic acidye 2344, okzl, &, HA| A, v}
274 oA FET AEA 7150l A eg Bel 3
frele] 9a, tiAEY o}y E4e 2 AHE e HhH o
a -linolenic acide X|o}H, 71914, €71, olulH, Sl H,
E5H] Tl & AEA 7150l Bl Bol TiEle] I
v, thAkE]o] eicosapentaenoic acid (EPA), docosahexaenoic
acid (DHA) & Z3k=lt}. EPAS} DHA: AA5A] 280 &
< ofo]FA o] =9l = Z2E}ZEH (prostaglandin, PG)
E;, EE-5-A(thromboxane, TX) As, -+3E&]9ll(leukotriene)
Bs 5= ¥Asta, Zok9) Al A} (tumor necrosis factor,
TNF)- ¢, Q1e]5F7] (interleukin, IL)-1 8 52| A|E7}Ql &
A A 9l E-resolvin A4 52 thF3t A2 E Fall okl
SAGoll Fofsl= Aoz gha]F vl (Figure 1). Abgholl 4]
+ a-linolenic acidoll4] EPA, DHAZ 2] Z%te] A|gHA o]
7] w|%oll EPA, DHAS thol $53% 54] 5& 54 44
AH N FE Aol %] ==ul, EPAS} DHA”} 714 @
o] grfrEl AlFE o], 5o, FX9 L 7R A4

Anti-inflammatory effect of

omega-3 fatty acid
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B2 ATEdAE A3IBATE PEE A 7,8]. AL
291 $d S e E 3t A A<l
Swedish Mammography Cohortoll 1= 2. w|7}-3 A4k
AF et fotel el o] W 7hel AfAl S =4
ok G 7.5 BT E]F 32,2327 9] o4 F 205
gl Fulel=nde] AL hAEglem, 109 oY &
w743 A4S 0.21 g/d o] AlFoE AFT FellA
3 olat® AF 3 TRl Fulel =] o] o] 35%
AT A= o] W=E vk (relative risk [RR] 0.65, 95%
confidence interval [CI] 0.48~0.90) [9].

3H, Frubel gk el o] X5 FH oA eu]7t-3 ARk
o] od gl thal A ] B 50| AR gleh.
TAEE AFHEY, & AT = g9 530, =
&3, +5BA F, v]2H Zo| =4 A (Nonsteroidal
anti-inflammatory drugs, NSAIDs) 4=H]2Fol| ¢Jo]A] fish
oilitoll A F-2J&HAl Ya& EIstA[10], = ol
A+ fish oilgol| A NSAIDs 4=H]Zo| olu|A] A=
Haalodoh[11]. < Fulel =34 ] A5 dide =
gk o]F izl F2kg] od+tol| A fish oil (L&, 5.5 g/d)T
o] control (F&%, 0.4 g/d)F R} §-2JalA A 3}A)
9] 34 Wgewy Alggo| YT (hazard ratio [HR]
0.24, 95% CI 0.10~0.54, p=0.0006), American College
of Rheumatology 3l =2E°] 7N4lo] 2= ch(HR
2.09, 95% CI 1.02~4.30; p=0.04) [12]. o]4<] A7 A3}
SollA 2m|7h-3 A fubel a3k el o] ot 28
off o= Ax Ego] & F A AR FHH

ERAANAE 2ul7}-3 Aite] f-dFollA] IL-1 el
¢t matrix metalloproteinase (MMP)-3, MMP-13 % a
disintegrin and metalloproteinase with thrombospondin
motifs (ADAMTs)9} 22 7] A Bl g 4-2] vty & At
= o] FE R em[13], A S ez 3

o
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{ Expression of + MHC Expression + Expression of t Membrane
proinflammatory adhesion molecule content of
cytokine & genes EPA and DHA
chemokine genes
1. } Inflammatory 1. Inhibition of APC 1. } Adhesion 1. t Production of Figure 1. Anti-inflammatory ef-
cytokines function molecule anti-inflammatory | fect of omega-3 fatty acid. APC:
2. lEroduction of = Suppress.ion of expression EPA and. DHA antigen-presenting cell, DHA:
eicosanoids from pathogenic T cell 2. | Leucocyte- 2. 1 Resolvins . . .
arachidonic acid activation endothelium 3. t Production of docosahexaenoic acid, EPA: ei-
3.4 Leucocyte interaction weak eicosanoids | cosapentaenoic acid, MHC: ma-
chemotaxis jor histocompatibility complex.
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Anti-inflammatory effect of

vitamin D

Effects on DCs Effects on Effects on T cell | | Effects on B cell
Macrophage

1. Inhibits the 1. Inhibits 1. 4 Cytokine 1) Prolferationor | Figure 2. Anti-inflammatory ef-

differentiation of proinflammatory production by activated B cells fect of vitamin D. DC: dendritic

monocylt:)ecinto cytokine ) 1”_"_:]109”3 I 2.t Activated Beell | cell, diff.: differentiation, Ig: im-

mature DCs =} TNF-q, IL-6, IL-1 . 7 ce apoptosis : L :
2. } Expression of differentiation 3. Inhibits plasma munoglobL_lIln, ‘”" lnterle.ul‘<|‘n,

MHC Il on DCs =1} IL-17A cell diff. and Ig MHC: major histocompatibility
3. 4 IL-12 production secretion complex, TNF- @ : tumor necrosis
4. t DC apoptosis

factor-a .

multicentre osteoarthritis studyoll4] 2w|7}-6 2l 2w|7}-3
Apkel BF ok FE A7 B AAAIA )
o] AfA S 2=, Lu7)-3 Ak S0t

Ak Q) 2% s ek Aok,

HlEl D

S JERBAE, 2H7h-6 AN

=R DEEE
o ARVAZ RATH14]. AT FAA oA

—

10 ¢

Hlekl DE A4 AlZzdlRo|EA] $2go g ekl
Di~Ds2 7% 4 9lov, nlelql D, (ergocalciferol) 2}
Blel] D; (cholecalciferol) 7} S5 defo]c). Aol A
&9l calcitriol (1,25-dihydroxycholecalciferol, 1,25(0OH),D)
oz Aol wist L4 iAol F2 Tholehnl, o] Slel =
el A28, <k, Aaablol chakt ke uRi Zlol
s sieh 189 g, bt dsks 8 A543 skt

2
22 i AstellA nlEl] Do Wej=d Fhe vl

A geiA glow, viElRl D 23 A Fatesaddd, A

42

)

ARRF, ANEWTF L 2 ATbie e Wz
e

5 oA 9lvke= Havl gleH(15,16]. HIE] D2
162 FARAIE, HAAE, T AIZ, B AlZ9}
e A3, AAFE AR FA AAl 59
Tl AT A< vebiiAl Ao (Figure 2). 7
doll F&3l =EHA Kohe 75olle A A%
b U] D AlHE Hsbshe Zlo] s, A%
A= 7153 Aol 7Hd 2 FUeE o] 80
Z

goll= s+ HAAHATFS 75% ZA=7F gH=lo] Sl
Q4 ATl A vlEr] D AH 7 SR JolE
2B od o] AT oddto] glokE HarEoel] 9dr}[17,18].
3FARE 29,3687 9] A4S S E 3 AgH AZE o
T(lowa Women’s Health Study)ellA X522 n|Elq] D

12

o} Fulelzgbas] W Aolell o gkabalrl Shelgl
Hl(RR 0.67, 95% CI 0.44~1.00, for a daily intake of vita-
min D of >467.7 IU/d vs. <221.4 IU/d), o]2]3t 4=t
HAlE Aol AlF Eeke vleh] D E5AlellA & 9 el
Al = A eH[19]. wekE Aol A& vlekel D FAH 2
(RR 0.758, 95% CI 0.577~0.937 for the highest group
vs. the lowest group; p=0.047)3} XA (RR 0.764, 95%
CI 0.628~0.930; p=0.007) =5 Fnule]2=3hAd o] ui
= Al AR S Haskgleh[20].
Frutel A el o] X goll A vEkl Do e that 3]
gAelrt. FERAE B APS JAlsts 2o
BARE G o 21], IS W& 3 g dFslAe
7= AIES Hola vt 27] AFEddA = FulEl
HA S kAol A ek D Hpo] AW A= A
ol Bl Ao® dsAIN22,23], 11774 2] 3k}
= e s AyPs o]FuiA 72 iz el H
E}Rl D (50,000 1U/wk) Fold2t 9k Arolell f2]3k
Zpo| 7L gl o [24], F Wl whH e FellAE HlER]
D 4#7} B vkl D 25 &SA7IARE Frube| =3
Al AW A woh= ARPAZE PEE A eEsheb25].
=gl = EF vleks] D ¢he] Aol tiall A7
o] AYE G o vrtA R dE AIE HoAFAE
FaF A vH26,27].

2 [y 52

A

A%l Y Frbelawael Bbe] BANelA Zele)
2] AL F7hEE Aol WAH T, o]k g1l
Azl ols) MY 5 9eS AARFH28). B4
& A% 37 Wl A7k gel GU4S WA
of qhg-e Zellste] A7beAl A4 Foll olsi,

il

M oX

f Pyl O
il

)
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Anti-inflammatory effect of

probiotics

Diet and Folk Medicines for Rheumatic Diseases

Effects on epithelial cell
function

1. Inhibition of pathogenic
microbiota
2. t Intestinal barrier
function
= | Exposure of the immune
system to pathogenic
microbiota

nuclear factor- £ B (NF- « B)2} 222 A ALelz}ol| 2H-g-3}od
Aol ZA) olo]| ZA 0| ES} A EFIOIES] ARG ZT}A

=

A dSee FAAE 5 W2 454 Ao 23
o4 F3 e FaseH29]. 271 Arbaed ulS
& vha) golibiel WS HAelo] ohgt wel T WA
A S, G B4 Ak AT Z A Eeto] A
3 A4S AATG o ZHN o) e o3l g S &

]

Wl 2] wlERHl E, HIEM] C,
I} 22 3HshA 9] el gk A
IHE B glok A3k AEgaet
AL abel =gk el o] et A3k glew[30],
HEsHAI e AF 7 Frebel b o] e I 4R Al S
Helvke A7 Aart e v [31], oleke= HiiE = <

TEX Bol ek HEH E 600 IUE AL = AE3F o5
37 A izl ol A = bl A e o] W It
ou] gl AnAd o] HEE A ko (RR 0.89, 95% CI
0.61~1.31) [32], Nurses’ Health Study (NHS)%} NHS
I I3 E AFolAE 7R 2 {23 Aty o] Ky

] ol-oh;]_[33]~
ERF FAASHAIZE Fubel = X Fell B0l Hevt
o WA= B H9l Aszt SAlshel. Fube] 234

ol 4l BIEF E 600 mg 231/%) 833} SJoktg 1277
H| 323k o] Fwi A FARS] ATl AF Age & T
Zholl Zpol7} glglom [34], Aulwe] axhs Frhet o2 F
Z+9] thzed ol A % selenium-enriched yeast (200 1« g/d)
TollA] frol3k 1A o] Se] IEEA] okt o] el
A Eo|3AE o  BF otE 34 =714 9 4h9)
Aol frolaiA M=ot o 7 7ol FAFRI frelAol
A gkot 91k AFtol] o% M o7 FAHFAH35].
T ohE A dzdFelA R Fulel a3y ks

www.jrd.or.kr

Additional effects

1. Modulation of balance

2. 1 DC activation
3. Inhibition of NF-xB
= { Proinflammatory cytokines

between Th1, Th2 & T

reg

Figure 3. Anti-inflammatory ef-
fect of probiotics. DC: dendritic
cell, NF- & B: nuclear factor- « B,

Treg: regulatory T cells.

Al o2 vF + 47 quercetin+vitamin C (166 mg+133
mg/capsule), alpha-lipoic acid (300 mg/capsule) L&| 3L
ke Folstglont dZol e 3t FAAL A
WEA R Fold Aol7h WAHIA ekskeh36].
Gl skt SRR FRAY] AL oA
£ Havt QA7) e ARH AT F2 Qe A

2 EZ377) ol $ A
ZE2nfol €&

7 1] A5 (microbiome) So] %32 AAHA 24, &
3} 58, Wl A A8 Sof Q93 AE-S 3= AoF v

0424 Row ol st u]AYF2] u A ] X Foll®E S&

T ek ZEulo| Qe £ AP EE 5
]‘é‘%i AoEm ody] FFE F lactobacilli®} bifido-
bacteriaZ7} 7}A Wol QA E 1 Q) REL @F=2EQ)
72 Al Foll Bho] 3950l 9lom, lyophilized @8]
HEAE AL Qleh. ZEnto] el s ARt 43
A Zof| -zr—i 2 gshedl HAQ v S AAlste] A

AYTRAE R PPoE 2ARw, AT A 7]
5 BUE B WA} AN A AE B
7

v 1 2l & AF F-Hol regulatory T cell®] &4, 4
A4 AEe] 243} AAl, NF-«B 94 58 F3lo] <l
% Z&< vedch(Figure 3).

%%E‘?Jﬁﬂﬂh ZZulo] e} ] H3Y
AATH38], FAE Yo E 3 thEEe
44?3—@]*%% Frotel R A g o R4
Ao AW} Aol ks nX|A] e e
& Hth[39-41]. ] Toll WhEd UK F2H9 d%é"ﬂ?—% l
Ae vhE AE Haska gtk 457 9 Fulel 23k
3RS tid e g 8k Aol A Bacillus coagulans GBI-30,
6086 LAB Z Zn}o] Bl =5 A4-&3} o] flekrHr} &

m{o

f
e

13
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<ol &u| Al M= 3L (p=0.046) [42], oMokl =
Hgez g Aol A= ST} Lactobacillus casei Y.
A FolFoll A F2l3}A the European League Against
Rheumatism ¥H3-E3} DAS282] A4 o] T2 glr}[43].
SR ZZupo] @ Bl 0] FAARI o2 T|ElToll=
<7} Wol B5317] wifel ol & SnkslE o W <
T7F Hed Zleg Az

718t A& 9 UzZey

1) |%7

5, 53] W2 alel el ke opu|keAtE It
ule] =3 qd Wby Atolell kel ol AIbso] B
b 7] dFsolAde S5 AF7E Frreaad 9
FHEI] Ad Jog HauEglor}[44], o] Fel Wi
H AYH ZBE AFGolA e AfA o] PEEA sk
t}[6,45,46]. Snt obel Aoy fAlE AFE vt
AAA R ARAe] gl Aer Huxa gch[45].

2) S2(beverages, L2} %}
] oheke] AL E vl A 7
7 che AFATIL 3hEst <

r
2
N
N
Olﬁ 1
o
ok

o
o

[e]
2 Fule]l =34 d 7 Az eke] Aol sl 2ASAE
o], 31 4%k o]} vl 735 1 o3t 2 v wjkr} FulE|
237493 o] Z7kE 9l L(RR 2.20, 95% CI 1.13~4.27
for >4 cups/d vs. <3 cups/d) [47], Iowa Women’s
Health Studyell A& 47 o]4ke] 7139 AA Az S upal
A5 A E vpA A G Foll vlel Fulel 23] o] wh
o] F7tE]o], Ml AAE Fadt dg-E A e
Ao 2 2A=YrHRR 2.58, 95% CI 1.63~4.06) [48]. 3}
Auk & HAgA FAIE QAFEolAE v AHA
o] Hyw]z] ¢kokrh[49,50]. A ol whE wlebE Aol
Al B 471 o] o] ATAF} stz AFEolA =
Frobel =3k el o whAlE SR AIRHRR 1.201, 95%
CI 1.058~1.361; p=0.005), ZZE ATFEoA = H-23F
27AE HoiA YRR 4.148, 95% CI 0.792~21.73;
p=0.092). A7FEHA| el whg wlehAollA = A3 A
7t A Fotel =l o] whAlE Au| A FIHAIFIA
7HRR 1.329, 95% CI 1.162~1.522; p=3.5x10"), 84 <
Aol 7L Aol IATHRR 1.093, 95% CI 0.884~
1.350; p=0.411) [51].
Az et 2l Kolle A3t 9l gdF A EE A=

% 2] 7= (catechin) o] ZF A & =
Wt A JAlshs Aoz dezion gl ol

Ay AIE HolFA Fhar $ir[48,50,52].

3) = (drinks)
FERolq Fgol T i BN BYS

14

Alsk= Zlo] JAE AAIRH[53], Aol v A= g 2
Lol whe} & ¢ ok HEd dFE 4F A INF-«a,
IL-1, IL-69F 722 AATA A &71Qle] F7h= A wH[54],
A7t B EollA 55 ¢3E AFH = 23] TNF-«,
IL-1, IL-6, C-¥H-3-5hull NF-« B 2435 A AA 7|2
AFA AEZRIRQIIL-10 59 BAE FXAIA ddF =
&5 vebdcka A Qleb[55,56].

87374 9] FulelaA e Akt 1,0049 9 71734
Fo 2 3 AFollA Ao g 559 Fulel A
9l T35 Aololl & oEX Q] I4RBAL &
Pom[57], o] ¥ H 14 whAl] o34 Fulel~HA s 3
Aol A1 9] IL-6 X9k 5 Aol U-3 el o] A3kiAl7k
R det[58]. o+ ATollAE Fulel 2AA ] At
Al &g AF7E e &%k anE BYed, 7
g4 FF(p=0.01)2F WY 5(p=0.0001)3}= -5 =
T Hlg AR SJu] ol Al ARl Al A Alsked
o} HE SFAe] AS 239 43tEE Ao|
ATH59]. HZell U wElEA SR S5 ols)
(<15 g/d)9] &5} Frlelxazbds] whg Aojol] 443k
A7y Jae Hastedrh[60,61].

TTE 55 W Aosrle oHAN, Yntyg e g
13] €5 A] 3~4 standard drink o]s} (&= ofAl Q] ¢
9 9 standard drink ©]%}, FAloll4]+= 12~ 14 standard
drink o]8lZ wlA|&= ko & AHeolx|x 9lom 1 standard
drinke 12 g9 ¢3E Adig ujelen], 224 dF
1% (355 ml), £+Q) 12150 ml), %5 1%H(45 mi)el] sl
Hob vl 5 A% S77F Fobel =34 ] o] Wyl glo]
Al o ZIE Hlvka EAeEt e ok oy kA AR
EE U g 7] uidl o]#d X2 5 FA

= A

o2 o

s
oo
Moz £

=

of

e 2
ul

ok
T

ir

4) =M E5H(New Zealand green-lipped mussel, Perna canal-

iculus)

FANE QFRQ vho el ol e o2z
ol A 73$Hrh siHel A Aol A WAse
S Aol welgie, o)k Sa%e] 4714
29 9% Ao 2R AP AToh B

] TNF-a, IL-1, IL-2, IL-60]1} IL-129] 34
Ao) WA ol [62,63], o] F Fvbel

of¥

oft M 1 £

[}
R )

oL
(9]

!
Mr of 12 o o N

rJ

i)
i
o
&
[o3
2
2
jeis
ox
2
4
il
o
R
o
i)
2,
XN
=
ey
B
=
T

ogu] Qe AAE HoFA Faigie

ul
~
g
n
i=)

2 ZX}F(seed oil of evening primrose, Oenothera
biennis)

7 -Linolenic acide 2dko|ZE, A7, HelA]
Z2 Soll Wol gg5lo] ). o] 7 -Linolenic acide
2076 AMARIOIE BTela, d1% A8E AT
PGE; and TXA,9| AFA& A-&=m, ghajof|A] IL-14
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AE Agkstol A% 54 UehiTH[6s].
1990t F7mpel =% = ez 3 3719 o]
Zul 7] F2H8] tjzed -5l 7 -Linolenic acidE A&
gk o] flekr i} v e obE W HE Ao A4
< 1ol Flrh66-68]. 21 AW F2ke] vzl Fol A
+ 7 -Linolenic acid7} =831 Ha|A ZF25¢} EPA ¥
DHAZ} @o] 33 o7& AH&3 TellA] 27 Ay
£} oful QA A Fo] WAEIEH69]. 7 -Linolenic acid
+ 2u7h-3 At X ® Fubel Aol 1 A
o] ZIN= Ak, A o]t HH A7F WA grol, Hnk

Aol 2L REG Aoz ual,

t
(N
o
e
ot
By

6) TEEZ|A (propolis)

ZzEelat Bulo] el Aol ooz BE] 54
sto] HAS A& w] Adste AR SFEE Fallst
W AEERYE FUES Wehs 48S Sk 1o o
HEolAE vehs s ) HREHon AgEglon
SR A, A, B, WAEA Fe) Bk
o2 g kel Hizte e wol AHEE L 9l
Frlelzs qdelol Ay §% Bdold ZzEelss) Thi
cell#} Th17 cell®] 3H5 AAlste] P4 2 A 5
A7k ATAA 9euh70,71], oFF YT
of A&=A= kst

d

7) Z&(Curcuma longa)
732 Aol Sale Aot Aolrt A4kl ehd A4
Z turmerico|BtaxE Halw, £ &F(C. aromatic) T}
SallA Hol A& k. el E7uhE 22wdl, 9
Zobs o] Fhaleh 22 349 AE 8 it AR
}-8-5m, turmeric®] F+AAE 9] s}l curcumin
geds, At FTA ol £ Q8-S ok #HAEA F
=296l A curcumine] NF-« Be] #43H5 A Fib
olyzl, NF-« B A¥h-fAApe] S A Alste] 244404,
A EF}9l, AR 712l cyclooxygenase-2 ¥ receptor activa-
tor of nuclear factor kappa-B ligand (RANKL) 5<] A4
= FaA71a, o] & Qe BAF 8 I 5 ST =
Aoz defA] deh([72,73]. shARE Frulel s Aol A=
dAE HFe 3 dAAdTES AYHAA A% =
A ol HEH ek

O kR ot ndd
Ny

8) JIEt SHEOHA|

£ 7}9] (acanthopanax, thorny ginseng)= o] t}Al 71
2 ZekA o 7]l 7FAI7E Eokgle] ThA] et etk
= Evh dellA = 7183, a8, THAE, ¢
AS T A ALE R Yk A FERY AT
oAlA 7R o7t FEES AE3 To] dETHY f9
kAl TNF-«a, IL-69} 22 AGS4 Al=71e 3 Wi
= ZaAFS Haskglc[74].

=

www.jrd.or.kr
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