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BE | LA TER & HIV &G E TOMBRIERZ O ERe £ TRERZbOICL TS
A3, I D B & 2 AN PERE AN ORISR A 7 WETBIPURAZ S, FHIRIR B O RAL R A 2D
BRERIORIIIEA TV RV AT, EHEHRIE L OPMBEOWRIEIZOWT, MR Z &
L &3 B PRI & 2 BIGE TN 3 5 1 BRSO FEBUZ B T Thl MR IZIEA THE L H %
9 % & SN D Th17 MR O REGREISEIE PO X T 5 3 D52 55282 OV TS %o
F—T—X W, ZAIMTEREL, PUAEEE, SRS — 7 b RIRBLEAL R
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%At PER54% (MDR-TB % XDR-TB) OH§Jii & HIV &
B COWIRMERZ OIS, Rit%inm s 3 F TRk
BLDIZLTWDY, &AM, HHEPE M & 2 Al
PEAEREAN DR HAN R D7 W L WBUREESE,  FR ISR
G FARPNCAEAE L TV A dormant type (FRIRTY) <2,
PR SEEHICINE L CHHRE 2 M ISR T 28 20 %
WIZRHTT % 123 5 72 persistent type  (FRfeBIERR) o
R ICE R P ORI ITE L & LTHATY
W2, PRICHERBEOT 7 AWRIH S, R Z I
B &9 B & O EPEPURR T O B AR R LB b B
HETICHET 22 COMADERMINTETEY, HFLn
7 A T OPFELIE R Mycobacterium avium complex (MAC)
XT3 2 BLI IEFRE DO I O 720 O 53 1RSI 7E 25k
ERBDCHED SN TVEY, FEZOHEOY TR LW
bOLEDLEL B EVY 29 LHIRICESR, A
TIXBEAF OPUR IS 2 OF ) L 7 0w Bl e o Wl g
PEIZDWTEZ TRV, BRI TR, JURREIEIYE
W2xhd 2 4 BP0 FBIC B W T Th MR ICIEA T
HEREEET S & SN D Th17 M5 O &G b 5
PEROG I M2 YT, Thi7MIlE DRI 3 2 4
O RNTTHBIZOWTHESL L 72V,

MBEEICH Y 24E 2 AV R HEEE

FEEEII LD LT 54 OPIERRAEICN 3 5 EH %
WZSRIERIIIRIE IS O W TIE, FHE S ORIV ITFEL L
W EINTVWEDT, KETIEZ O % FHT 5120
D7z, Fit%R MACERYWIE 7 & OGHIC, A SR D
HVIEPIRAL R AR 2 O L7281, TRto
£ RIEEIRBGED S ST b, OFRZICRT % 1
L L ¥ X ARG 2 2 721000 AL L OFERIIZ D
WD X REITCIE, RS B IEFRAI R OB A A
LNTBY, RIEHb D75, LTI T A
BER CHIMT A @R % 72D T o, @FERTER LR
FHITHR 9 5 3 & W 72 Qi-boosting & Yin-nourishing 2L
FHTi, WIEBEMEALICE T 2 IR 58, Al 3 O
LMD AR BN DD, O iecs, ASEKE, %
Wi, RHREY, AT, Wl EDERETED MAC
IE, M. fortuitum JEGEIE, M. xenopi FEFHIE D BHE DOIHHIC
b T 525, PURLFRE L OMIZH 2 FEDBEH
BIRDTFRD LN TV BHY10, §E5 T, FEDOHHIEPIR
T EGIE (o0 U CASE 2 FUN AL o ez wliBh Al & L
THWELEILE, HAREDOBRMAISNETEZH
Thbo

U S R AL R A ] BE SRR A B 2 IR AROR A PR A
BT, S EHARARARBAIE RN, R RE
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WAEORFZEIC L D, Th7MNEY 7 v b I3 & G
FEVZ S B 1 EIIUEDOFBUIR S Bb > TWnb Z &8
Mo TWAB=9, Th7HIEIE, B CRERER
FISOFHEIZ b > TV EH, i, MR &G 5
TEEBHE > AT 2 D7D OGERIE ORI - FEHIH M
YA, F D L7 GBIt BB 2 B 1) 5 Thl7
HNEORbH 0L, PURIEREEZ A 9 2 BHRAINE OB Rk
i, MR ORGLTFA~OB R, Thi flildotkreitE S
AT Treg M EE 5§ 2 BB PUOS 2 X— 2 & LT
W59, Th17IBEE, MIRasH 3 R L B WG 3 5
EEIPUERBUCEE L SNTW A0, Thl 7N
Jili 945 W R° Citrobacter rodentium 73 & O AV 25 A2 W 12
X9 5 i B RRABTME O KL - FEBIC Th MR AR GE 2 4l
BT HETHDboT WA EEZLNTWS (Table 1)1,
E 512, Th17 NIRRT 5 RS L A0
LOBMOTLREH R EXR A LIZREY 7 F IV OREE LIS
b—EREOREEZFH LTSI ERASNT WS,
Th17 M1 1&, FITIL-17A, IL-17F, IL-21, IL-22 % p¢ 4
T30, TNHOTTIHER 4 b A IR
B AT R A 2 AN 7 & O REBECAEAE L T B T4
ML ZEEMIZ LT B0, FIZIE IL-177 7 3V —
DOHFA M AA INE LM Lo v Ty —ICHES
L. Wile LRzl oPiE & > 7% 7 B @ up-regulation %
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Ll R M o B i RE 2 i3 59, Iz <,
Th17 MBI L BRI BRI R, SFhERE B, MRMSHEICH G L
TWhEINTNDEY,

)y, Th17 MM, KSR, Listeria monocytogenes,
Chlamydia, Salmonella, Mycoplasma pneumoniae, Leish-
mania donovani 72 & O MG N 25 A B R 3 5 15 &G
il A7 22D EL b T b i shTn b
(Table 1) 9729, Li 5 O#HL DI LiuE, FERIZIL-23 &
IL-12% RIBT 5~ 7 A TlE, R R R0 il N2 A4 1 i
W Toxoplasma gondii \Zx$ 3 % & MEAS, TL-12 D ADKIF
TR LTEES VI, BT X& 2 &2, Thl7
MR N T DU ERkD A7 53 Thi ML OIEHEILIC B
1 5 T 52, Khader 5 DBCG 7 7 F ¥ EF VR TD
Mz & A&, Th17HigiZ CXC19, CXCL10, CXCL11 7%
EHA Y OFEBIE S IFN- BEAEMOB B % /4 L T,
TBE~Y7 87 7= VN TOPMEE O % #4520,
Iz <, Thi7Mifgi, M~ a7 7 —JI2 X % TNF-
a, IL-18, GM-CSF, IL-6 7% EDFKFEEY A M A A v R
CC, CXCHr EHNA ¥ DRELEIHICEHNT VLY, 29 L
TAALFAALC X 0, Th1 7 JIF MBS 25 2L VRN 0 A 72 5
TR 2L U &3 2 MO AT Ak BN B
BRI X B BEYUE L9 5 18 LR HIS0IE R DAL
L ZFOBERBICHE Do TWEEEZSND (Table 1)o
5T 51, FHHIIMACKY~ 7 A ORI M7
~ru7r—=YMTrr=—rh~vruT r—YRYE
2= arPFEINLIEZARBLTWEYED, 20

Table 1 Role of Th17 cells and their effector cytokines IL-17 and IL-23 in protection

against bacterial infection

Bacterial and fungal pathogen

In vivo action

Effects of IL-17 and IL-23

Streptococcus pneumoniae Protection
Bordetella pertussis Protection
Citrobacter rodentium Protection
Escherichia coli Protection
Salmonella enterica Protection
Klebsiella pneumoniae Protection
Listeria monocytogenes Protection
Porphyromonas gingivalis Protection
Mycobacterium tuberculosis Protection
Mycobacterium bovis BCG Protection
Mycoplasma pneumoniae Protection
Candida albicans Protection
Cryptococcus neoformans Protection
Pneumocystis jirovecii Protection

Prevents colonization

Required for vaccine-primed protection
Increases survival of host animals
Reduces bacterial burden

Reduces bacterial burden

Reduces bacterial burden,
Increases survival of host animals

Reduces bacterial burden in liver,
Contributes to granuloma formation

Prevents periodontal bone destruction

Enhances Th1 memory response,
Reduces mycobacterial burden after vaccination

Contributes to acute neutrophil-mediated
inflammation and granuloma formation

Enhances the kinetics of bacterial clearance

Reduces fungal burden,
Increases survival of host animals

Reduces fungal burden,
Increases survival of host animals

Reduces fungal burden

Cited from the review article written by Curtis and Way. With some modifications: Curtis MM and Way SS.
Interleukin-17 in host defence against bacterial, mycobacterial and fungal pathogens. Immunology, 126 : 177-

185, 2009.
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Mi7~27ua7 7 =% 7€y M, SFTICALRLTY
LML ZATRM2Y A To<xra 7y —I%7ky &
BRZLEEEZAELTEY (QL-12%, IL-1 g% IL-67,
TNF-a*, NOS2*, CCR7"e IL-10%eh  Arg~, MR,
Ym1high  Fizz¥, and CD163%seh)  BERZE Z & (2 Thl Al
et 7%y b oot - GRS % A%, K, Thl7
Mgy 7 v b oAb - EHEUAICIZER) 2 TOEER %2 &
BT ZERHLN RS TWDED, 9 LEFEDY Y
Oy 7y —YRY 2l —3 3 Lo TTh7/As#E
ENBLWVI AN AL T2, PUEHBRGEICKT 5
T FIRGRh i 2 A 7 5 ORI KR E LR ZHE TV D
Db L,

Th17 RO RBEERREDRENDOEDL Y

Fakd ZE <, Th17 M ASHUEE & GSE 1R 5 16 5
EIEOFRBUCEE L EF ZH L TWDE I EATRIRS N
TWb—HT, HEOEANDHGAVRE S NS HED
B %o Th17 LAY 503 358 B R0 8 1 S I JE D 9 I
ELTHREZRZLTVEZ IS AMBENT VS A,
Bl 21X, M. avium subsp. paratuberculosis Y2 X 0 BE
T5 70— [ BRI 2 &0 | CREEIRO TS
WCTh17 255 LT A®, F72, #EICBWT, Th17H
D FRREOEERYA M ALV THAIL-1TDFEFR
T % B 2 GF R BRI ORI INE DS, FEOWEOEALE
FIERIFTIEIRBENTWVSID, Cruz 51X, R
BYBZE O VB LBCGT 7 F v 2T 5Z L
W2 &0 PUSRER Y 72 IL-17 PEAE TR O BN & IL-17 D3
RSB FE SN, FhEROFEIIED IREOELZ
FlERIFIEERLAED, 72, IL-172HICHBIT 25—
KRB OB R OB L RET 5 L oG D H 530,
5, FALTIE, BB 5 BRENBO—FETH
5 ERY o8Bk (ILC) OFEFNZOWTHL TR ) D
D BN, IL-17FEEMILC (IL-177ILC) DIt O fF
A LB G OBAIEROEAL & O Sh
eV FRRWIERE D H S0, ZDXHIZ, Th175D -
F 72X IL-17 OB B 2 ARG E O K L IREOE
L2 BNT VBRI RIE S LS,

L ZOBEREDICEK B Thi17 HHaEEEE DR L

Table 2\2R"F X912, Fie DIEBEFNVZH T, Thl7
AT BERE 1R 9 2 S 38, SRR B L V2 DA %)
WA DB RIZOVTOL K OBE PR STV,

HEIZ, BHEOASEDORIEU KUTT IR DOV T,
Asadi-Samani H OFEFUIFE L V2, TRUIIRTIZE AL
DEZEE 25 OA RS 1E Thl Hll & Thl7 MR o 44k
TOREMILOGILR A I A VAR EORIERE
e LTI ER 2R L, OW TR 2R 2
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EDHE SN TV %, Asadi-Samani 5 DFEFE? TlE, 4
3£ & L T, hyungbangpaedok-san, Salvia plebeia, Wedelia
chinensis, Plectranthus barbatus, Ulmus davidiana, Atropa
accuminata, Scutellaria baicalensis, Perilla frutescens A3,
HEIEDO BRI & LT, celastrol (Celastrus), proanthocy-
anidin (Metasequoia glyptostroboides), berberine (Berberis
vulgaris), salvianolic acid B (Salvia miltiorrhiza), curcumin
(Curcuma longa), astragaloside IV (Astragalus membrana-
ceus), ligustrazine (Ligusticum chuanxiong), plumbagin
(Droseraceae, Plumbaginaceae, Ancistrocladaceae, Din-
cophyllaceae), matrine (Radix sophorae), arctigenin (Arc-
tium lappa), eriocalyxin B (Isodon eriocalyx), baicalin (Scu-
tellaria baicalensis), oleanolic acid (—#& D Hi¥), eryth-
rodiol (oleanolic acid Hif§lf&), icariin (horny goat weed),
daphnetin (Daphne odora), paeoniflorin (Radix paeoniae)
triptolide (Tripterygium wilfordii), sinomenine (Sinomenium
acutum), puerarin (Radix puerariae), artesunate (Artemisia
annua) ; *EFEDOALJF © Ma Huang Tang, Daikenchuto, Bu
Shen Yi Sui Capsule, Bu Shen Yi Qi formula, Huang-Lian-
Jie-Du-Tang, Qingkailing, DCB-SLE1 7 & 25#R /- & i T
W5,

s, ¥dd a5, Thi7HiE O FaEE R I < &
EHHMOENTBY, LibIZENE, Leonurus japonicus,
Codonopsis pilosula, Astragalus membranaceus, Prunus per-
sica, Angelica sinensis, Ligusticum chuanxiong, Glycyrrhiza
uralensis % £ O AEFIL Th17 BB D551k & TL-17A D REA:
% upregulate 37 % &\ 9 3,

Ak & E DA RS AS Th 7 M 0 751 & B REZE BLIC
BB O W TR W S LT o &
BYVTHob, TTFTTMMLO AL - BREEFEILOILHELZ
i < AEFEE ZOHERETITOVTIE, Fied 2 D O
Wb o

(1) Murakami 512 XX, 2 FEFHDAIE Cyclopia genis-
toides, C.subternata® L. % 7 — U /7K H 0 13 4 BT
JECHIE L 72BN O TL-4, TL-17, IFN-y A GE % 50
T LIENATRD LTV B3,

(2) Wongkajornsilp 512 X % &, $HIHIEA & Rk E
YEM %43 % Ayurved Siriraj WattanaL 5 (13 PUERILAE
PUIIEVE, BUSALMEDS IS N TW B 05, ZOWTTI
x5 [ STAT3, RORC % 41 L T Th17 il & 73 fL 1 fF:
ML, Zo07 TR Z LIS % & Thi Mo 51t
(M) < IL-12 &, Th17#0E @ 53 bI ) < TIL-6 & IL-23 @
FHEFEGE Z 55,

KIZ, ZOMDESE L ZDOHETIZHE LTI, Thl7
MO 5Ab & BEREFEBU N L CiE, DITITRT X5 12#
HIIIZE) < &) HEsL v,

(1) w2 ¥ (Curcuma longa) DFEELZERKSTH 5
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Table 2 Pharmacological effects of various Chinese herbs, medicinal plants, and their chemical components on Th17 cell function

Herbal medicines, medicinal
plants, and their concoctions

Biological effects related to Th17

Disease model (animal) tested

Hyungbangpaedok-san

Salvia plebeia extract

Specific extract of Wedelia
chinensis

Ethanolic extract of Plectran-
thus barbatus

Containing elements of the bark
of Ulmus davidiana var
Jjaponica Nakai

Ethanolic extract of Atropa
accuminata

Scutellaria baicalensis extract

Perilla frutescens leaf extract
Luteolin

Apigenin

Rosmarinic acid

Celastrol (Celastrus)

Proanthocyanidin fraction from
the bark of Metasequoia
glyptostroboides

Berberine (Berberis vulgaris L)
Salvianolic acid B (Salvia milti-

orrhiza)

Curcumin (Curcuma longa)

Astragaloside IV (Astragalus
membranaceus)

Ligustrazine (Ligusticum chuan-
xiong)

Matrine (Radix sophorae)

Decreased the elevated population of CD4" /IFN- y* (Th1), and
CD4*/IL-17" (Th17) T cells in the spinal cord in the oncet-
treatment.

Increased the elevated population of CD4" /CD25 ™ [Foxp3*
(Treg) and CD4 " [Foxp3* /Helios™ (thymus-derived Treg) T cells.

Decreased Th1l. Th2 and Th17 expansion in the lymph node and
the expression of Th1, Th2 and Th17 cytokines.

Suppressed the Th1 and Th17 response in dendritic cells.

Decreased in cytokine production of pro-inflammatory cytokines
IL-2, IL-6, IL-10, TNF and IL-17A.

The numbers and frequencies of Th1l and Th17 cells significantly
decreased by downregulating the Th1 and Th17 responses via
IL-4 secretion in the small intestine.

Promoted Th2 cytokines (IL-4 and IL-10), and suppressed Th1-
Th17 cytokines (IL-2, TNF-a, IFN-y, IL-12, IL-17, IL-6) and
pro-inflammatory mediators (PGE2, NO, IL-183 and LTB4).

Reduced Th17 cytokines (IL-17) and Th2-related cytokines (IL-4,
IL-5, IL-10 and IL-13) enhanced by food allergies.

Decreased generation of proinflammatory cytokines, including IL-
18, 1IL-6,IL-17A and TNF-a.

Reduced the secretion of IL-17A and enhanced the antiinflamma-
tory cytokine IL-10.

Enhanced the regulatory T cell population.

Decreased Th17 cells but enhanced Treg in the joints, and reduced
Th17 differentiation.

Down-regulated the mRNA expression levels in activated T-cells
and reduced the generation of Th1/Th17 specific cytokines (IL-
2, IFN-y and IL-17).

Decreased differentiation of Th1 and Th17 cells directly through
JAK/STAT pathway.

Downgraded the infiltration of inflammatory cells, reduced Th1
responses and astrogliosis rather than that of Th17.

Decrease pro-inflammatory Th1 and Th17 cells and increase
regulatory T cells.

Inhibited the differentiation of pro-inflammatory Th1/Th17 cells
and promoted Th2 cells.

Inhibit differentiation and development of Th17 cells depends on
down-regulating expression of IL-6, IL-21, ROR vyt signaling
and inhibition STAT3-phosphorylation.

Decreased the Th1/Th2/Th17 cell populations.

Suppressed the inflammatory cell accumulation and the expression
of IFN-y, TNF-@a, IL-18, and IL-17.

Down-regulated the enhanced expressions of IL6, IFN-y and

TNF-a.

Suppressed IFN-y , TNF- a and IL-17 secretion from the CD4 *
cells.

Alleviated allergic airway inflammation by reducing the influx of
eosinophils and neutrophils, which was mediated the correction
the Treg/Th17 and Th1/Th2 imbalance.

Inhibited the TLR4/MD?2 pathway, which plays an important role
in the induction of Th1 and Th17 cells.

Experimental autoimmune encephalo-
myelitis (mouse)

Collagen-induced arthritis (mouse)

Dextran sulfate sodium-induced colitis
(mouse)

Peripheral blood mononuclear cells and
the TZM-bl cell line

Normal (mouse)

CFA induced arthritis (rat)

Food allergy (mouse)

Dextran sulfate sodium-induced colitis
(mouse)

Rheumatoid arthritis (rat)

2,4-dinitrofluorobenzene-induced allergic
contact dermatitis (mouse)

Experimental autoimmune encephalo-
myelitis (mouse)

Experimental autoimmune encephalo-
myelitis (mouse)

Collagen-induced arthritis (rat or mouse),
complete Freund's adjuvant (CFA)-
induced monoarthritis (rat), etc.

Experimental autoimmune encephalo-
myelitis (mouse)

Immunodysregulation, polyendocrinop-
athy, enteropathy, X-linked (IPEX)
syndrome (mouse)

Experimental autoimmune neuritis (rat)

Experimental autoimmune encephalo-
myelitis (mouse)

Asthma (mouse)

Experimental autoimmune encephalo-
myelitis (rat)
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Herbal medicines, medicinal
plants, and their concoctions

Biological effects related to Th17

Disease model (animal) tested

Arctigenin (Arctium lappa)
Eriocalyxin B (Isodon eriocalyx)

Baicalin (Scutellaria baicalensis)

Oleanolic acid and erythrodiol

Icariin (horny goat weed)

Daphnetin (Daphne odora)

Paeoniflorin (Radix paeoniae)

Triptolide (Tripterygium
wilfordii)

Sinomenine (Sinomenium
acutum)

Puerarin (Radix puerariae)

Artesunate (Artemisia annua)

Carnosol (Rosmarinus officinalis
and Salvia officinalis)
Quercetin

Ma Huang Tang®
Daikenchuto ™

Bu Shen Yi Sui Capsule ©

Bu Shen Yi Qi formula®

Huang-Lian-Jie-Du-Tang®
Qingkailing
DCB-SLEI?

Sheng-Hua Decoction™

Cyclopia genistoides and
Cyclopia subternata

Suppressed the differentiation of Th17 cells.

Blockage of Th1 and Th17 cell differentiation through JAK-
STAT and NF «B signaling pathways.

Inhibited splenic Th17 cell population expansion.

Decreased Th17 cells through stimulation of Treg cells and
inhibition of IL-6 and IL-23.

Suppressed Th1 and Th17 cell differentiation via STAT /NF B
signaling pathways.

Induced Th2 cytokines in both serum and spinal cord, and
suppressed Th1 and Th17 cytokines.

Inhibited the production of Th1 and Th17 through inhibition of
phosphorylations of STAT1 and STAT3 in CD4 " T cells.

Attenuated the levels of Th1, Th2 and Th17 type cytokines in
spleen lymphocytes.

Attenuated the expression of Th17 cytokines and phosphorylation
of STAT3 in spleen cells under Th17 polarizing conditions.

Attenuated the expression of both Th1/Th17 as well as Th2
cytokines in spleen mononuclear cells and spinal cord tissues.

Suppressed Th17, but not Treg and cell differentiation.

Enhanced Th1 immunity and decreased Th2 and Th17 responses.

Ameliorated the smoke inhalation-induced Th1, Th2 and Th17
imbalance.

Attenuated TNF- & expression and Th1/Th17 response.

Inhibited Th17 cell differentiation and STAT3 phosphorylation,
and blocked NF- B nuclear translocation.

Shifted balance in Th17 and Treg cells from Th17 dominance to
Treg dominance.

Modulation of Th1 and Th2 cytokines and inhibition of Th17 cells.
Decreased Th17 cytokines in colons.

Decreased the cytokines of IL-17A, IL-6, IL-23 and TGF-8 1 in
the brain.

Dropped the ratio of IL-17A and FoxP3 mRNA and protein in the
brain or spinal cord.

Reduction in IL-6, IL-10 and IL-17A levels in serum.
Improved IL-6 and IL-10 as well as a decrease in TGF-3 1 and IL-
17A levels in bronchoalveolar lavage fluid (BALF).

Suppressed the production of proinflammatory cytokines, includ-
ing TNF-a, IL-1, IL-6 and IL-17A.

Inhibited the differentiation toward Th1 and Th17 effector cells
and the secretion of relevant cytokines.

Suppressed of Th1 and Th17 cytokine production and NF-«B
activation.

Increased the proportions of Th1 and Th17 cells whereas decreased
those of Th2 and Treg cells.

Expression of Th1- and Th17-type cytokines (IFN-y and IL-17A)
was up-regulated, while that of Th2-type and Treg-produced
cytokines (IL-4 and TGF-pB) was down-regulated significantly.

Significantly enhanced production of several types of cytokines,
including IL-4, IL-17, and IFN-y.

Experimental autoimmune encephalo-
myelitis (mouse)

Experimental autoimmune encephalo-
myelitis (mouse)

Adjuvant-Induced Arthritis (mouse)

Experimental autoimmune encephalo-
myelitis (mouse)

Experimental autoimmune encephalo-
myelitis (mouse)

Experimental colitis (mouse)

Collagen-induced arthritis (rat)

Imiquimod-induced psoriasis (mouse)

Experimental autoimmune encephalo-
myelitis (mouse)

Experimental autoimmune encephalo-
myelitis (mouse)

Gunpowder smog-induced acute lung
injury (rat)

Dextran sulfate sodium salt, 2, 4, 6-
trinitrobenzene sulfonic acid or
oxazolone induced colitis (mouse)

Experimental autoimmune encephalo-
myelitis (mouse)
Triptolide-induced liver injury (mouse)

Asthma (mouse)
Colitis (mouse)

Experimental autoimmune encephalo-
myelitis (mouse)

Asthma (mouse)

Cecal ligation and puncture (rat)

Experimental autoimmune (rat)

Excessive uterine bleeding

Antigen-stimulated splenocytes
(mouse)
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Table 2 (Continued)

Herbal medicines, medicinal

plants, and their concoctions Biological effects related to Th17

Disease model (animal) tested

CD3*CD56" cells and mature dendritic
cells generated from peripheral blood

Ayurved Siriraj Wattana recipe Increased of the expression of STAT4, T-bet, and IFN-y (Thl
markers), and STAT3, RORC and IL-17 (Th17 markers) in

AVS073-treated CD3"CD56 " cells.

Decreased of the expression of STAT6 (Th2 marker), and Mononuclear cells (PBMCs) of healthy
STATSA, STATSB and IDO (Treg markers) in AVSO073-treated ~ donors
CD3*CD56 " cells.

Increased the level of IL-12, IL-6 and IL-23 in AVS073-treated
mDCs.

Ovalbumin (OVA)-induced allergic
inflammation (mouse)

Gu-Ben-Fang-Xiao-Tang Decreased Th17 and increased Treg cell proportions.

»Ma Huang Tang consists of Ephedra stem (Ma Huang), Cinnamon twig (Gui Zhi), Apricot kernel (Xing Ren) and Honey Fried Licorice (Zhi Gan Cao).

®Daikenchuto consists of Zanthoxylum piperitum (Japanese paper), processed ginger, ginseng, and maltose syrup powder.

9Bu Shen Yi Sui Capsule composed of Rehmanniae radix praeparata, Radix Rehmanniae, Radix Polygoni Multiflori, Radix et Rhizoma Rhei, Leonurus
japonicus Houtt., Bulbus Fritillariae Thunbergii, Hirudo, Scorpio, Rhiazoma Gastrodiae and Fructus Forsythiae.

9Bu Shen Yi Qi formula composed of A. membranaceus (Fisch.) Bunge., Epimedium brevicornu Maxim. and Rehmannia glutinosa Libosch.

®Huang-Lian-Jie-Du-Tang composed of Rhizoma Coptidis, Radix Scutellariae, Cortex Phellodendri and Fructus Gardeniae

9 Qingkailing mainly comprising of eight medicinal materials or extracts composed of adenosine, geniposide, chlorogenic acid, baicalin, ursodeoxycholic acid,
cholic acid and hyodeoxycholic acid

¥ DCB-SLE1 composed of Atractylodis macrocephalae Rhizoma, Eucommiae cortex, Lonicerae caulis and Hedyotidis diffusae Herba.

W Sheng-Hua Decoction consists of Leonurus japonicus Houtt, Codonopsis pilosula (Franch.) Nannf., Astragalus membranaceus (Fisch.) Bge., Prunus persica
(L.) Batsch, Angelica sinensis Diels, Ligusticum chuanxiong Hort. and Glycyrrhiza uralensis Fisch. References.

) Ayurved Siriraj Wattana recipe consists of Aegle marmelos (L.) Corréa., Boesenbergia rotunda (L.) Mansf., Caesalpinia sappan L., Carthamus tinctorius L.,
Cinnamomum siamense Craib, Citrus sinensis L.Osbeck, Cladogynos orientalis Zipp. ex Span., Cryptolepis. buchanani Roem. & Schult., Cyperus rotundus
L., Derris scandens (Roxb.) Benth., Drypetes roxburghii Wall., Ferula assa-foetida L., Ligusticum sinense Oliv., Mallotus repandus (Willd.) Miill. Arg., Piper
nigrum L., Saussurea lappa (Decne.) Sch.Bip., Terminalia chebula Retz., Tinospora crispa (L.) Hook. f & Thomson.

9 Gu-Ben-Fang-Xiao-Tang consists of Radix Astragali preparata, Ginseng radix, Largehead Atractylodes rhizome, Glabrous greenbrier rhizome, Calcined
oyster shells, Periostracum cicadae, Pericarpium citri reticulatae, Sileris radix, Flos magnoliae, Schisandra chinensis (Turcz.) bail, Radix Glycyrrhizae.

ARY 7 /7 —)curcumin (Z1&, MK O FELAOERIEH,
U - SURMER, REEHA>HONTEY, Thbndk
WOMIZHRALIEM, PURTEH, PIEEH S Mo T
V5 2%, Th17RI % 4 U 72 920§ 2 $ iR <
Treg ML O IL-10 FEAE B3R % A9 % S BRI 3 s
ENTW5DH, TNHDOHIILIL, Asterio © DFRFLUIIFE L V30,
Lee 5 DM TIE, HORIERBIPEXAEGERE (immuno-
dysregulation, polyendocrinopathy, enteropathy, X-linked
syndrome) 3 O curcumin ® $¢ 5-12 X 1) Thi Mg ©
IEN- y PEZEfE, Th2 il i o TL-4 9 A4 B o 3 2 ¢,
Th17#2IZ & % IL-17A DFEELEDIH S 2D STV 53,
F 72, Xie 512X B EBIHCREEMBERELIZOWT
DORESTIE, curcumin 2 & ) Th17 IO IL-17 FEAE O
BRI Y, OWTIIHFRMEDFEIRPER S NS Z &H3
HSNIZEN TS,

(2) Gubenfangxiao WL 75 13 11 Fi 3 0 £ 3 (Astragalus
membranaceus, Codonopsis pilosula, Poria cocos, Atracty-
lodes macrocephala, Citrus reticulata, Saposhnikovia divari-
cata, Cryptotympana pustulata 7z £) % & ATV 5, 1
el L OEHAEDLIL TV D, Ruan i, ¥ 7 AITA N
VT XV THEEIND T LIV E— i BE 7V T O
T, Gubenfangxiao#L /712 & V) &K B MUE, methacholine
PR EIRAE DR AHE Z 505, MO H Bk i 5k
DOWFIRIEABRL T0D L LTW5S¥, & 5IZRuan b

1%, Gubenfangxiao L7512 & V) Th17 N b% 5k o FUH A5
20, IL-17TADTWHA T H 2 &, Wl Treg Miffa o 1
M & 5> TIL-10DGWATCHEL, #ERE L TRETOT
LV —PERIE RIS OBIEAT D 725 S b L LTw5 ¥,
(3) %O RIEERBOHEFEIMELN TV D ER
Scutellaria baicalensis D 5B INE T IR /A F
baicalin{%, Zhang & OWEIZ X 5 &, H O GIER BN
FREZICHRTH D, 5 SURR PR MRER T OB
et LI 2 fE 2R3 L& wn )0, Zokkrpe L
TI, STAT/NF-,¢B ¥ 7 F VRO 70 v ¥ 7 1EH
L CoOThl M & Thi7 Ml o 531k & BEREFS B o 1
HIVEH % B 2 AR 5N 0590, FREWC &
\Z, baicalin @ Pt 2 4E 7E H 13 SOCS-3 25 5-3° % Th17 Ml
JANTD Y 7 F MEERICHELZ RITT I LITER LT
(7Y 6 4[))o

(4) =3~ (Perilla frutescens) \IPIAENERM 24T 5
7%, Urushima & DMETIC L 5 &, = I < I3 dextran
sulfate sodium CHHE X 15 JHEM KGR DO FIE & HER IS
HATHDEVWHD, ZOHs, IOk
) TNF-a, IL-17A, IL-10DMLEFH O LXVAMET L, K
JE A% T D TNF-a & IL-17A ® mRNA JEHAYME T 3 540,
ok, TIXOEMKGTHS 7 FK /4 Fluteolin,
7 7 7R ¥ apigenin, K1) 7 = / — )V rosmarinic acid (2D
TGRS L FRE O B & 15 T 540,
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@ Luteolin & TNF- e, IL-1 8, IL-6, and IL-17A % X' 0
FHIEVET A M A A Y OFEAEF IS S

(@ Apigenin (X TL-17A @ PEAE 2 PG L, 1T IL-10 D
TR 5,

(3 Rosmarinic acid 1& Treg ML D 7L & fRHET % o

DEop# Ly, = <P id Thi Mg & Th17 il
Ra BB RT3 2 BV &, Treg MBEHGE 03 % Bl
TERZ A L CTHERNTORBEMNREZ I LWL b0
LEZLNDL Y,

(5) SREREOHRFRIMDIL TV LT — X3 — (Ros-
marinus officinalis) ¥ —3 (Salvia officinalis) D KK
BTH B YT IV Y carnosol DIEFNIZOVWTIE, LibD
HOREEMEMEDO < 7 AFEERE T VR TORGIC X
D, SRR O SEREPERIIE O R O3 % /- L THE
PRIRZ BT 2 2 LA ME SN TVE2, Zo8H
carnosol 1&, Th17 KB DHALOIIHIIEM &, NF- £B O
AL EB~OBITZ 70y 7§25 2 L1255 Th17#iE
F&RE D down-regulation % 4i- L T, Th17 Mg KAE~D R
DY EHBEL TVD &) R ZE TV B9,

(6) V¥a, 7FY, HEHEzED7 V=Y HIZETH
%7 7K 74 B quercetin (ZIFRERIRZ R T Z L2515
NTWBA, Wei bI1ZLMUE, quercetinld Th17/Treg /¥ 7
v A% Treg B 22 FIIZIT A Z 212X D, triptolide T
FEIN L EBRNIFGE LN T 2EHZRT L) 9,
Quercetin 1%, MHIEHN ¥ 7" F WARER TOEEE N - ROR
ytO& 270y 75521250, Thi7HBO 5L
z7uy 7L, OWTIEThI7MIBOIL-17, IL-6 A
2T 29, BIREWZ L12, TLRAD ¥ 7 F IV ARE
Zm T Uy 7§ 5L, quercetin® Thl17/Treg /N T ¥ A %
Treg BENL 7 7T BAE 25 BHE S b & v 9 i
BFLNTWVBED, W IIZ LT quercetin & Th17
fla % @ down-regulation Z /- L T, HEEZ5I SR §4
SERISZ BB L TV 5B 5 L,

BhHWI

PIEARTIE, &80 A 38 0 PURE EHE IG5~ 0 [ R i
HOBLRICOWT, FRIZEHE O ESEDH R 7 A3 Thl7
N D AL L BEREFBLC E D X D B2 T T ORI
L CTOEBMETHONTETWRHMRAICELEZ YT
THERL L7z DTS D &, —EoAIER L & ofk
VZEERVE DTS B R YSE & 559 L C 0 B BRI L 728
4 HIBREOENESEOND LRI TD L EZ
ICEbND, RIS X - TiE, PIRRRREICHT 55T
D IEGBER I LT, Th17MH8%1E Thl ML I0E L
)5 X EERBEEEZHLETVD, &I AHH, Thi7Hl
R PEAT B4 A A v (IL-17, IL-22 7% &) 1 KIE
BB DRE R & A2 5 728, Th17 M0 8 2 ik &

235

JEFOG OHRIE, RIS EZ b 725 LR
JEDIRDEALZ L L) WHDRD X 9 BRI
S5NTW5, AFTIE, ZOTh7HINICHE M2 4T, 4
L ZOHRESAE LD Th17TMIBRICED X 9 %A
HERIZTONIIONT, TEICHE SR Z2 22
ERLU TR, —HOAIETIZTh7HIED 5531 & 1%
REFsBLICH L CILEEERRA LN b DD, ZDfh%
DEFTIE, I Th17MAE O 5L & BEREFE B X3P
NS &) RS HE SN TV D, Eo5T, 44D
3 L ZOHRIRSE, Th17 B ORERER B IZ B O
HERTHDEEZEZTLEZE)ITHS, T4bbH, Thl7
MRS E RERILE VI BIETEZ 20 &Y, 13k
A EDESRICIPEEHSIFE S D EE N
bo B, DEOEFTIZTh 7B U 722 S5 SUS
RGBT A EAMEENTWAEDT, MIEEREIE~DE
EOBWRBEMICBVTIX, ZOBOFEEEADL Z LW
EETHLEEDND, ThbbH, Th7TRIL-17 DR
W EGSE 2 BT 2 18 R 3B 1) 2 %8 Lk ot
T8 L CEIEAANDHEEBIZONT, 2o, Keh#s
X O ZF DAL 55 O G BIVE I B S % SN 72 SR W 7
VETHY, ZNOOMUOBREI K TlEdH 2725, &
O L TEBRNRAROBRERZEET S L, BEOWR
OB UT, ZoEREZSEETLIHMTOAIES
720X DA OTRENG 78RS, BRI K SPUH S
EROBINHEDONM FIZO % B 5DTIE W eEZ b,
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Review Article

TREATMENT OF MYCOBACTERIOSIS BASED ON CONTROL OF
Th17 CELL LINEAGES WITH HERBAL MEDICINES

"Yutaka TATANO, %>Chiaki SANO, 3Toshiaki SHIMIZU, and *°Haruaki TOMIOKA

Abstract The increase in multidrug-resistant tuberculosis
and refractory tuberculosis in HIV-infected persons makes
its treatment increasingly difficult. However, the progress of
new anti-tuberculosis drugs, which are indispensable for short-
ening the treatment period and treating multidrug-resistant
tuberculosis, is very slow. It is also very difficult to develop
a drug that effectively addresses the dormancy of Mycobac-
terium tuberculosis. In this paper, we focus on the possibility
of combination therapy using herbal medicines as immuno-
adjunctive agents and antibacterial drugs. We outline the
effects of herbal medicines on the immune response of Th17
cell lines, which are thought to play an important role in
the development of host resistance to infections caused by

M. tuberculosis and other mycobacteria.

Key words: Mycobacterium tuberculosis, Multidrug-resistant

tuberculosis, Antituberculous agents, Drug target, Dormant

Mycobacterium tuberculosis
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