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Abstract

Objectives: This study conducted a network analysis of herbal prescriptions included in the Clinical Practice
Guideline(CPG) of Korean medicine for allergic rhinitis. This analysis aimed to identify the herbs, herbal
combinations, and herbal groups responsible for the structural connectivity of the prescription, and to derive
representative prescriptions shared by each group.

Methods: Based on pattern identification for allergic rhinitis, 22 herbal medicine prescriptions listed in the
CPG of Korean medicine for allergic rhinitis were selected for study.

Results:

1. Among the 22 prescriptions and 68 herbs, Menthae Herba was the most frequently used herb, appearing

in nine prescriptions.

2. Among the 734 herbal combinations, the five most frequently occurring combinations were Cimicifugae

Rhizoma-Puerariae Radix, Cimicifugae Rhizoma-Angelicae Dahuricae Radix, Puerariae Radix-Angelicae

Dahuricae Radix, Angelicae Dahuricae Radix-Menthae Herba, and Platycodonis Radix-Rehmanniae

Radix, each occurring four times.

. Platycodonis Radix had the highest degree centrality, at 1.176471.

. Platycodonis Radix had the highest betweenness centrality, at 0.083702.

. Platycodonis Radix had the highest closeness centrality, at 0.8.

. Angelicae Dahuricae Radix had the highest eigenvector centrality, at 0.298457.
. Cohesion analysis classified the herbs into four groups.

0 1 O\ U W

. Using the K-HERB NETWORK, prescriptions such as Yeongyopaedog-san, Yeongseonjetong-eum, and
Ojeog-san were derived.

9. Platycodonis Radix and Angelicae Dahuricae Radix are commonly used in prescriptions for various types

of pattern identifications.
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Conclusions: This study is significant in that it contributes to understanding the structural characteristics of

allergic rhinitis prescriptions and to their clinical application and standardization.

Key words : Allergic Rhinitis; Network analysis; Herbal Prescription; Clinical Practice Guideline
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Table 1. Prescription Composition by Clinical Practice Guideline of Korean Medicine for Allergic Rhinitis

Pattern Identification

Herbal Prescription

Pattern/syndrome of wind-cold
induced by exopathogen(¥MN&msE)

Socheongryong-tang(/Ni#Ei)
Samso-eumn(ZH5ER)
Galgeun-tang(Eiii5)
Gyeji-tang(HH:%)
Hyanggal-tang(F &%)
Gamitonggyu-tang(NIH:@E5)
Changija-san(&EH¥#)

Spleen-lung qi deficiency

pattern/syndrome (i)

Danggwisayeoggaosuyusaenggang-tang (il

Onpyejiryu-dan(iilLHsT)
Maekmundong-tang-gagam(ZEF4EiR)
Bojungikgi-tang-gagam(#lirH £ i)
FR )
Cheongsangboha-hwan({#_t-#i T L)
Baekhapgogeum-tang(G & 4:5)
Okbyeongpung-san(ES#Ja#)

Pattern/syndrome of dampness-heat

in the spleen and stomach(MEiEEY

Galgeunhaegi-tang(EHRENE)
Cheongbi-tang(#5)
Hyunggaeyeongyo-tang(firHistis)
Sinicheongpye-eum(£Hi&liigx)
Yeotaektonggi-tang(EEEEE%RE)

Kidney qi deficiency
pattern/syndrome(BEANE)

Yukmijihwang-tang(ANUkHEEES)
BRAAGEETH)
Mahwangbujasesin-tang(#i 7-/lE5)

Singi-hwan+Changija-san(
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Table 2. Standardization of Herbs Used in Allergic Rhinitis Prescriptions

Before Change After Change

Scientific Name

Rt Pt St
WIRT IR ®E
AEEE EEEE ST

Rehmanniae Radix
Poria Sclerotium
Perillae Folium

Paeoniae Radix
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Rank Herb Scientific Name Frequency
1 RLT] Menthae Herba 9
2 Ly Paeoniae Radix 8
F5#E Platycodonis Radix

5 HiE Angelicae Dahuricae Radix 7
R Puerariae Radix

4 FHi Cimicifugae Rhizoma 6
Mg Rehmanniae Radix
kg Ephedrae Herba

5 wREF Poria Sclerotium 5
i Asiasari Radix et Rhizoma
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Table 4. Frequency of Herb Combinations in Allergic Rhinitis

Rank Herb Combination Scientific Name Frequency
FHii- 2R Cimicifugae Rhizoma-Puerariae Radix
FHiii-H1E Cimicifugae Rhizoma-Angelicae Dahuricae Radix
1 Bi-HiF Puerariae Radix-Angelicae Dahuricae Radix 4
H - Angelicae Dahuricae Radix-Menthae Herba
- HirE Platycodonis Radix-Rehmanniae Radix
SR AT Magfzélzae F/os—Xant]U{. Fruc’tus
. Osterici seu Notopterygii Radix et
FEIG-THi Rhi micif bi
EHT-E izoma-Cimicifugae Rhizoma
2 E'E e Xanthii Fructus-Angelicae Dahuricae Radix 3
hndiol Fritillariae Cirrhosae Bulbus-Platycodonis Radix

B\~ E 1

Saposhnikoviae Radix-Angelicae Dahuricae Radix

Table 5. Degree Centrality of Herb in Allergic Rhinitis

Rank Herb Scientific Name Degree Centrality
1 i Platycodonis Radix 1.176471
2 HiF Angelicae Dahuricae Radix 1.132353
3 THik Cimicifugae Rhizoma 0.955882
4 FR Puerariae Radix 0.926471
5 Mg Rehmanniae Radix 0.838235
6 [EE Paeonizae Radix 0.779412
7 W Menthae Herba 0.720588
g 2153 Fritillariae Cirrhosae Bulbus 0705882
i Saposhnikoviae Radix

Table 6. Betweenness Centrality of Herb in Allergic Rhinitis

Rank Herb Scientific Name Betweenness Centrality
1 g Platycodonis Radix 0.083702
2 e Asiasari Radix et Rhizoma 0.064406
3 +E Pinelliae Tuber 0.060828
4 £y Paeoniae Radix 0.058519
5 FHii Cimicifugae Rhizoma 0.042821
6 B Fritillariae Cirrhosae Bulbus 0.042045
7 wHE Scutellariae Radix 0.037416
8 TR Puerariae Radix 0.037079
9 Hif Angelicae Dahuricae Radix 0.035377
10 EINES Liriopis seu Ophiopogonis Tuber 0.033186
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Fig. 1.

Degree Centrality Analysis of Herb
Combinations

Fig. 2.

Table 7. Closeness Centrality of Herb in Allergic Rhinitis

Betweenness Centrality Analysis of Herb
Combinations

Rank Herb Scientific Name Closeness Centrality

1 K Platycodonis Radix 0.8

2 HE Fritillariae Cirrhosae Bulbus 0.731183
FHi Cimicifugae Rhizoma

3 0.715789
HiF Angelicae Dahuricae Radix

4 B Puerariae Radix 0.708333
FRIE Magnoliae Flos

5 0.68
iiEs Asiasari Radix et Rhizoma

6 LjEg Paeoniae Radix 0.673267
bET Gardeniae Fructus

7 0.666667
i Menthae Herba
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Fig. 3. Closeness Centrality Analysis of Herb
Combinations
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Fig. 4. Eigenvector Centrality Analysis of Herb
Combinations

Table 8. Eigenvector Centrality of Herb in Allergic Rhinitis

Rank Herb Scientific Name Eigenvector Centrality
1 HiF Angelicae Dahuricae Radix 0.298457
2 K Platycodonis Radix 0.270553
3 THik Cimicifugae Rhizoma 0.237298
4 TR Puerariae Radix 0.236734
5 Wi Menthae Herba 0.200092
6 B Saposhnikoviae Radix 0.198987
7 e Cnidii Rhizoma 0.187173
8 L - Paeoniae Radix 0.186272
9 Mg Rehmanniae Radix 0.182652
10 Felh Osterici seu Notopterygii Radix et Rhizoma 0.179344
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Table 9. Composition of Each Network
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Fig. 5. Cohesion Analysis of Herb Combinations of
Allergic Rhinitis
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Table 10. Frequent Herbal Prescriptions for Allergic Rhinitis Identified by Network Analysis Using K-HERB

Network Herbal Prescriptions
Yeongyopaedog-san GEHEHL), Yeongseonjetong-eum (FIFRFED) - 5 times
Bangpungtongseong-san (BiEiEEH), Cheongsangbangpung-tang (_LB5EE),

Network 1 Hyeonggaeyeongyo-tang (i #i##5), Cheongsanggyeontong-tang (% L###%) - 4 times
Sogyeonghwalhyeol-tang (BifHGIME), Gumiganghwal-tang (JUk3EiG%S), Taglisodog-eum
(FEHH#ED) - 3 times
Uhwangcheongsim-won (4-#i#:.0Jt), Cheonwangbosim-dan (KE#its}) - 4 times

Network 2 Yugmijihwang-tang (M), Palmijihwang-tang (J\BkHiE), Gamiondam-tang (1)
(k&S (1), Gamiondam-tang (Bangyakappyeon) (k&S (EEA#R)), Jihwangeumja
(28R T) - 3 times
Ojeog-san (FFEH) - 9 times
Bunsimgi-eum (JMOREX), Uhwangcheongsim-won (E#iHOID) - 8 times
Jogyeongjongog-tang (F#SHi LSS, Silyeong-tang (46%%5) - 7 times
Antae-eum (ZH58X), Samchulgeonbi-tang (Z/lifliE:), Gwaghyangjeonggi-san (EHIERA,
Gungha-tang (ZE#), Foggan-san-gajinpibanha (MATHUIIBE4E),
Banhabaegchulcheonma-tang (PEFAIK#RE), Samso-eum (£#5X) - 6 times

Network 3 Sibjeondaebo-tang (+ZA#i5), Insamyangyeong-tang (AZ#455), Dokhwalgisaeng-tang
(FE% 455, Sogyeonghwalhyeol-tang (BfiSiEI%5), Hyeonggaeyeongyo-tang (GRS,
Gamisoyo-san (Bangyakappyeon) (IW:E&s (H2E4H)), Palmul-tang (/\#1%3),
Wilyeong-tang (B%%), Yongdamsagan-tang (BEIEEITE), Bojungikgi-tang (Rith&5%i5
Yuggunja-tang (AET5), Ongyeong-tang (#%#%5), Hyangsayuggunja-tang
(BEWAETH), Gamiondam-tang (1) (MWkIENES (1)), Gamiondam-tang (Bangyakappyeon)
(hmkiRiEs (Hi%E6H)) - 5 times

Network 4 Sopung-san (HEHE) - 2 times
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