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ABSTRACT

Systemic sclerosis(SSc) is an autoimmune disease characterized by fibrosis of the skin and internal organs

and vasculopathy. The purpose of this study was to investigate the trend in the research on SSc using herbal

medicine.

Methods :

Results :

NDSL. After searching papers, we classified according to the study design and analyzed selected studies.

studies using herbal medicine or active components, and 7 were clinical research including case reports.

We searched for papers which had both systemic sclerosis and herbal medicine from Pubmed, KCI and

18 studies were searched. The types and numbers of study were as follows: 11 were in vitro or in vivo

. Herbal medicines include the therapeutic effects of “tonifying qi(ffi’%)” or “active blood(i%1f1)” improved systemic

sclerosis in vivo and in vitro studies.
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2. Active components isolated from Herbal
miltiorrhiza(J}2%) have anti-fibrotic effects.

Medicine such as Astragalus membranaceus(:5 ), Zhizi(#gT-), Salvia

3. Clinical trials showed that herbal medicine can improve the symptom of systemic sclerosis including skin fibrosis,

Raynaud’s phenomenon, pain and gastric dysmotility.

Conclusions : This study showed that herbal medicine can be effective for treating SSc. However, further studies are

needed to develop novel medicine for SSc.
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Records identified through database
(n=99)

Records screened f-oilowing title and |
abstract (n=99)

| Records sexcluded (n=81)
Non full-text: 5
« Not original or case report: 2
Not about systemic sclerosis: 9
Nat herbal medicine intervention : 65

Study finally included in review
(n=18)

Figure 1. Flowchart of the literature selection

process.
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Table 1. /n vivo and in vitro Studies of Herbal Medicine on Systemic sclerosis

Study Animal/cell Intervention (dose) Result
type
Bian Hua Primary Wenyang Huazhuo Inhibit the proliferation of dermal
et al fibroblasts Tongluo fibroblasts
(2009)* recipe GRIEALIEBIRT) Block the progression of dermal
contained serum from fibroblasts into phase G2—M stage
patients with SSc
Bian Hua Primary Wenyang Huazhuo Decrease expression levels of
et al fibroblasts Tongluo TGF—B1 RI and p—Smad2/3 protein
(2015)% recipe RSB BIE ) Decrease mRNA expression levels of
contained serum from collagen— 1 1II
patients with SSc
Li Han et Primary Wenyang Huazhuo Inhibit proliferation of fibroblasts
al fibroblasts Tongluo GRS 1EBI& ) Induce cell apoptosis in fibroblasts
(2016)% from contained serum from SD Decrease expression level of cyclin
progressive SSc  rats D1 and survivin
patients
Qian Wang  Female Wenyang Huazhuo Decrease dermal thickening
et al C57BL/6 mice Tongluo GRSV 1EBA& ) Decrease expression levels of Wntl,
(2018)7 (11.75, 23.5 or 47 B—catenin, TCF4, cyclin D1,
g/kg/day, oral survivin, VEGF, CTGF, FN1,
administration) collagen— I ,1II
Increase expression levels of GSK3[3
and DKK1
Ting Wu et Female Yiqihuoxue Decrease dermal thickening and gene
al C57BL/6 mice formula(& Fi&MM%) (23 expressions of colla2, col3al and
(2014)% g/d/kg, oral CTGF
administration)
Primary Yigihuoxue Decrease gene expressions of colla2,
fibroblasts formula(&RyEME) (10 col3al, CTGF, SPARC, TGF-1 in
from SSc mg/ml) SSc dermal fibroblasts and NIH/3T3
patients fibroblasts
NIH/3T3 Decrease phosphorylation of Smad3
fibroblasts in NIH/3T3 fibroblasts
Qiao Wang  MRC-5 cell Gui—zhi—fu—ling—wan(#£4% Inhibit the proliferation of the
et al Raw264.7 cell REH) MRC-5 cell
(2019)? (0, 50, 250, 625, and Down—regulation of activated TLR—4
1250 pg/ml) signaling
Minhui Su Female BALB/c  Bufei Qingyu Decrease dermal thickness,
et al mice Granules (#fhy& R FEHKL) hydroxyproline content level and
(2019)% (34.72 g/kg, oral a—SMA, Notch—1 and Jagged—2
administration) expression
SSc, systemic sclerosis; TGF—@1, Transforming growth factor 1; TCF4, Transcription factor 4; VEGF, vascular

endothelial growth factor; CTGF,
kinase 3@3; DKKI,

a—smooth muscle actin.

Dickkopf—related protein 1;

connective tissue growth factor;
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Table 2. In vivo and
Systemic sclerosis

in wvitro Studies of Active Components

isolated from Herbal Medicine on

Study Animal/cell type Intervention Result
(dose)
Qing Qi Female C57BL/6 Astragaloside Decrease dermal thickness and gene expressions
et al mice v of collagen— I and fibronectin
(2014)1 (2 or 4 mg/ke,
oral
administration)
Dermal Astragaloside Decrease expressions of collagen— I, fibronectin
fibroblasts from v and p—Smad3
SSc patients (30 uM) Increase expressions of Fli—1
Qing Qi Female C57BL/6J Geniposide Decrease dermal collagen thickness and a—SMA
et al mice (40 mg/ke, positive cells
(2017)™ subcutaneous Inhibit dermal capillary loss
injection)
The human Geniposide Increase expression of endothelial cell
umbilical vein (200 pg/ml) biomarkers (E—Cadherin and CD31)
endothelial cell Decrease mesenchymal cell biomarkers (FSP1 and
(HUVEC) line a—SMA) and key factors of the mTOR signaling
(p—mTOR and p—S6) and EndMT(Slug, Snail, and
Twist)
Qingme Female C57BL/6 Salvianolic acid Decrease dermal thickness, collagen content and
1 Liu et mice B the expression of collal, colla2, colla3, CTGF,
al (10 mg/kg, PAI-1
(2019)™ intraperitoneal
administration)
Human skin Salvianolic acid Decrease expression of collagen— 1, FN1, CTGF,
fibroblasts from B PAI-1, a—SMA, phosphorylation of Smad3 and
SSc patients (50 pwg/ml) ERK1/2
Ying Female C57BL/6 Tanshinone ITA Decrease dermal thickness and increase
Jiang mice (10 mg/kg, subcutaneous fat thickness
et al intraperitoneal Decrease mRNA levels of a—SMA, collal and
(2019)™ administration) colla2
Decrease a—SMA/CD31 double—positive cells
HUVECs Tanshinone IIA Increase protein levels of VE—Cadherin and CD31
(10 pg/ml) Decrease protein levels of Collagen— 1,1,
a—SMA and FSP1
Restored tube formation destroyed by BLM
Decrease protein levels of key factors of EndMT
(Slug and Twist)
SSc, systemic sclerosis; Fli—1, Friend leukemia integration 1 transcription factor; a—SMA, «a—smooth muscle
actin;, CD31, cluster of differentiation 31; FSP1, fibroblast—specific protein 1; mTOR, mammalian target of
rapamycin; EndMT; endothelial to mesenchymal transition; CTGF, connective tissue growth factor; PAI-1,

Plasminogen activator inhibitor—1; FN1, Fibronectinl; ERK, extracellular—signal—regulated kinase; BLM, bleomycin.

Table 3. Clinical Research including Case Reports of Herbal Medicine on Systemic sclerosis

Study Patient Intervention (period) Result

Bian Hua 82 SSc Treatment group: Wenyang Decrease the percentage of Thl7,
et al patients Huazhuo Tongluo ratios of Th17/Treg and the serum
(2015)™ recipe GRS {LIBEBIE /) + level of IL—17, vWF and PIINP in

the two groups.

Increase the level of 1 CTP in the
treatment group.

Decrease skin score and disease
activity index in the two groups.

Methotrexate and prednisone
(6 months)

Control group: Methotrexate
and prednisone (6 month)
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Jing Zhou 142 SSc TSD group: Bathing with QOL, physician VAS, patient VAS,
et al patients Taohong Siwu Decoction ESR and CRP were improved in both
(2018)' (TSD, BKATPO#i%) + oral groups
prednisone (12 weeks) MRSS and RP score were improved
Placebo group: Bathing with only in the TSD group
placebo + oral prednisone (12  The overall treatment effect was
weeks) significantly higher in the TSD
group than in the control group
Sun—Youn 1 systemic Sojeokgeonbihwan(VEF&EEERE ), Improvement of dyspeptic symptoms
g Jang et sclerosis Geollitang GEIEE),
al sine [jungtanggamibang (38 &5 Itk
(2004)' scleroderma  77) + acupuncture, heat pack
patients
with gastric
dysmotility
Xiao Song 2 orofacial Salvia miltiorrhiza(F128) + Remission of the lesion along the
Liu et al localized asiaticoside mandibular labial mucosa.
(2010)'7 scleroderma ointment(9months)
patients
Myung 1 SSc Gyejigachulbutanggamibang (4% Increase the average peripheral
Kwan Kim  patient RN bk ) + body temperature
et al acupuncture, moxibustion, Decrease VAS (from 7.43 to 5.43)
(2016)'® physical therapy (28 days) and the ADL questionnaire score
(from 17 to 12)
Young—Wo 1 SSc Palmijihwangtanggamibang(/\ Recover the color of both
o Jang et patient with WREWE I ANYK 7)) + acupuncture  fingernails and finger skins
al Raynaud (3 months) Decrease Raynaud phenomenon,
(2018)1 syndrome palm flaring and VAS (from 8 to 2)
Increase palm skin temperature
Park So 1 patient Ganghwalbinsosan(E{&EERkS)  Improvement of the symptoms
Hyun et al  with , including pain, pruritus and
(2019)%0 scleroderma TaohongSiwuDecoction (kAT Y scleroderma of the left leg
caused by M%) + acupuncture,
juvenile moxibustion, physical therapy
idiopathic (20 days)
arthritis
SSc, systemic sclerosis; Thl17, T helper 17 cells; Treg, regulatory T cells; IL—17, Interleukin 17; vWF, Von

Willebrand Factor; PIINP, Procollagen III amino—terminal propeptide;
I collagen; QOL, quality of life; VAS, visual analog scale; ESR, Erythrocyte Sedimentation Rate; CRP, C-—reactive
protein; MRSS, modified Rodnan skin score; RP, Raynaud's phenomenon; ADL, Activities of Daily Living.

I CTP, Carboxy—terminal telopeptide of type
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Table 4. Constituent of Herbal Medicine
Herbal medicine Constituent
Wenyang Huazhuo Herba Epimedii(J2¥7%), Astragalus membranaceus(ZEE), Glechomae
Tongluo recipe longitubae(£:4%E), Cinnamomi cassia(#£4%), Dioscorea opposita(LLIZE),
GRS biEBEA) Semen Sinapis albae(E%++), Codonopsis pilosula(#E2%2), Fasciculus

vascularis Luffae(3%/1#%), Rehmanniae praeparata(Zish#), Capparis
zeylanica Linn.
Yigihuoxue formula Astragalus membranaceus(# £ ), Salvia miltiorrhiza(f128), Angelica
(RRJEMS) sinensis(& &%), Caulis spatholobi(Z8MMA%), Semen persicae(Fk{=), Tuyuan,
Agkistrodon piscivorus, Centella asiatica, Ganoderma lucidum(& ), Herba
Epimedii(YE3¥ %), Poria peel(}8% ), Radix glycyrrhizae(HE)
Gui—zhi—fu—ling—w Cinnamomum cassia(#4%), Poria cocos(#£%), Semen persicae(#t{=),
Paeonia albiflora(%j%%), Cortex moutan(CHFHEZ)

(1‘1&@?“

Bufei ngyu Astragalus membranaceus(FE), Codonopsis pilosula(#2:), Dioscorea

Granules opposita(1L%Z), Cortex moutan(4&F157), Salvia miltiorrhiza(f+2%), Angelica

(FH VB FERL) sinensis(‘&5%), Prunus persica(#k{Z), Schisandra chinensis(AE), Campsis
grandiflora(£#£1t), Platycodon grandiforum(A548)

Taohong Siwu Semen persicae(#k{=), Angelica sinensis(#&&:), Rehmanniae Radix

Decoction Recens(4#h# ), Paeoniae Radix Rubra(#%j%%), Cnidii Rhizoma()I|=),

(BRAT 9475 ) Carthami Flos(#I4%)

Sojeokgeonbihwan No constituent in article

GBtERERE L)

Geollitang Cinnamomum cassia(#4%), Radix glycyrrhizae(HE), Zizyphi Fructus(KZ),

(3mmE) Zingiberis Rhizoma Recens(#£%), Paeonia albiflora(%j%%), Oryza sativa cum

Hordeum vulgare(g4%%), Panax ginseng( A2%), Atractylodis Rhizoma
Alba(BAJft), Zingiberis Rhizoma(& &)

Jjungtanggamibang Panax ginseng( A2%), Atractylodis Rhizoma Alba(BJt), Zingiberis

(FE =I5 NRR 7)) Rhizoma(# &), Radix glycyrrhizae(H%), Crataegi Fructus(LLF), Fructus
Amomi(#{=), Fraxini Cortex(Pf57)

Gyejigachulbutangg Cinnamomi cortex(A#E), Paeoniae Radix Rubra(#:-%=%%), Zizyphi

amibang Fructus(kZ), Zingiberis Rhizoma(# &), Radix glycyrrhizae(H%), Ponciri

(RS A%k #7)  Fructus Immaturus(388), Atractylodis Rhizoma(#& i), Atractylodis
Rhizoma Alba(E&t), Coicis Semen(¥EL{=), Aconiti Lateralis Radix
Preparata(Pf ), Angelica sinensis(&5%), Astragalus membranaceus(ZEE)

P

Palmijihwangtangga Rehmanniae Radix(Zi#h#), Dioscorea opposita(lluZZ), Corni Fructus(LLUZE#),
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mibang Cortex moutan(#f3 ), Poria Hoelen(B71£%), Alimatis Rhizoma(J2i&),

(J\BRHhEEVS Nk F7) Cinnamomi cortex(A4E), Aconiti Lateralis Radix Preparata(pf—+(4a)),
Notopterygii Rhizoma(3£i%), Carthami Flos(#I7%), Caesalpiniae
Lignum (& A)

Ganghwalbinsosan Allii Radix(B H), Zingiberis Rhizoma Recens(# %), Atractylodis

(FETEEBRER) Rhizoma(#&ft), Fraxini Cortex(PREZ), Poria Hoelen(#f£%), Clematidis
Radix(EE&ll), Achyranthis Radix(4f%), Cimicifugae Rhizoma(FJit),
Perillae Folium (%8 %), Cyperi Rhizoma(FMF), Arecae Semen(FEH#F+),
Atractylodis Rhizoma Alba(&J{t), Sinomenii Radix(F5), Chaenomelis
Fructus(/K/I\), Angelicae Pubescentis Radix(3&7%), Angelica sinensis(&§),
Notopterygii Rhizoma(3£3%), Radix glycyrrhizae(HE)

WA, in vivo Q79 in vitro QTNE BB = Y maapl 9, HA2 A w7k
BEH, ARRIEME, RSN EiEREN ] 2 AR mZne RuHJPY. EFE HRAIE,
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