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Abstract

Objective: Data mining was used to explore the medication laws of Chinese medicine in the treat-
ment of neuromyelitis optica spectrum disorders. Methods: Relevant literature on the use of TCM
prescriptions for the treatment of NMOSD was collected by searching CKNI database, VIP database
and Wanfang database. Input all the effective prescriptions screened into the auxiliary platform of
Chinese Medicine Inheritance (V2.5), and the herbal compound prescriptions were analyzed for
their medication characteristics, prescription rules and new prescriptions. Results: A total of 70
prescriptions were included, containing 195 Chinese drugs, of which 21 Chinese drugs were used
more than 12 times, and the most frequently used herbs were angelica, licorice, astragalus, paeo-
nia, and rehmannia. In the classification of drugs, drugs that tonify deficiency, activate blood cir-
culation and remove blood stasis, and clear heat are predominant; and in the classification of
symptoms, the most common syndromes were liver-kidney yin deficiency syndrome, deficiency of
liver and kidney syndrome, and kidney deficiency and blood stasis syndrome. The five flavors
were mainly sweet, bitter and pungent, the medicinal properties were mainly warm, cold and flat,
and the normalizing meridians were mostly to the liver, spleen and kidney meridians. The top 3
drug pairs were Glycyrrhiza-Angelica, Astragalus-Angelica, and Angelica-Paeonia. A total of 12
core combinations and 6 new prescriptions were found. Conclusions: NMOSD is based on defi-
ciency of internal organs and phlegm, heat and stagnation as the basic pathogenesis. The treat-
ment attaches importance to tonifying deficiency and rightness, taking into account both the
symptoms and the root cause, and mostly treats from the liver, spleen and kidney. Drugs are more
with tonifying deficiency and rightness, blood-quickening and stasis-transforming, and clearing
heat, giving consideration to relieving exterior symptoms, removing wind and dampness, extin-
guishing wind and draining collateral.
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1. 5]

A4 2555 B8 K T R 5 (neuromyelitis optica spectrum disorders, NMOSD) & —Fh LL/KiEIEE H 4
(AQP-4) TS F B AR M £2 R GE(CNS) Y H 5 G2tk R VeI BB, FLIR PR SR IN g LA B 1445 4 48 1
WA S 96 R 5 BEREAE, 78 B ECHBE H USRS . igshbatg. MR, BE5 Rl REE. kA
HMESE ;s AR B AR A] G E AL T B AR . E, P EE AT RBUR[1]. WAT W L[ 2] BN
NMOSD A WL T & 4EB B, AT T, Byn ki, £ AQP4-1gG PRI &, LMW &
G . NMOSD ks, BAEmERE. SEURE KNG Z R A, BIRIT AR, FTRea G iRk,

ik
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R SET W R3] RSN — TR BB 73 A BF (413078, 5 21 2 Z BRI 36 IR 28 i 4
WO EE T, A 14%ET . RET PR, I R, IEGR BE RN 2% -

HAT, EWERGIT L, SARME. fEsREn. R, mE#EIEREEE NMOSD &
ORI AP ThRER S, EHIR TR, BRRAR[S] [6]; HIEANERIK , @sffiii®E, WPiRA
SRR, N7 RORAEIAR, Toiki NMOSD B HIFUE[7] [8]. B, SRR, #HlE k. &%
B UG RONIETT NMOSD 558t . JE4ER, A4 NMOSD Hi B G ¥7 IR W iR, TE R iR T B &
EHHIERE, KIFEPARIS, AoTEADTEEMEIER, BBk, WAk, R EENAEE
JREE[9] [10]. FKAMEFE[1 1R BLBER A B B 25 D ARIGTT NMOSD, MU REPRIE 28 B 5 SR, &
AL RAE . HTER X B2 253597 NMOSD H I 25 R AT 7800 PRI, A SCE T rp BR AR K il B
T, MAEEEIZE T B T R 251677 NMOSD HIAH RO7 IREAT 7047, W FE L 25048, 9 NMOSD
FERIZIT RSB MG 45

2. AREFZE
2.1. XEkEIR

K2\ 1980 4F 1 H 28 2022 4F 12 HAE 784 P 488 e« o B 0 U e RV T 7 AL 2 5 i 4%
R E T

2.2. ¥FRE

DL HRBET L CRRZET L CPRBEZST . CORTEEET . UM . CHFEERT . CWMAHHER .
“PHMLA A RPN " SR TR, AR AR

2.3. PANIRESHIBRRE

IINPRIE: 1) CAFZ MR SRR R0 2) AR NAGAIT: 3) A
I RIETT R VIR SCHR BT RE: 4) A7 AT BRI 25 AL 5) IRPRER S MERIEIT 2% DI
o AT RO TS

HEBrbrdE: 1) AP EING . BHRIGTT KA BT IR RO SR 2) EARTE. PRS2y
ST ESRIISCR 3) T EGRET5 R IR 25 WAL K SOk 4) SCRERIR . R OCHER. BB HE T 4 .

2.4. BIRHHMTESHIRERNENL

2.4.1. BIREERIEL

SR RIFE] 117 F3SCk, Sy ikes 2057 4 BRI SCHR 56 &, RBAMETT 70 4. RN
e R K 70 B AbJ7 1% — SN B [ AR E B R 2 T RTIIE R G R AR R BT B (V2.5), LA IR
P ) e BEVE AT AERf 1, b S0 B U R L A o

2.4.2. BIBERIE

1) LRI

N T IIEEEE BB, 275 2015 4R (AR NRILMIEZ5 80 [12], Fcmkh b 24
PRIEAT VEALARER . — 2 v 25 AR AN ) A (O AL AR B s AR il RO R, LB AR E
WIZRBE, Loy B R sE, R AMIRIEE R E N, RORE IR KRR =R
AT BTG —, WORZAERAP RO AL A, A, RERAIFg — e, =tmll
o =t%.
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2) HEEIEEIL T
27 2021 R (CPEIGRIZIT AR « IEEE) [13], KRR PR TIEAREE, ' BH R fyasE”
MVEN “FREILFSIE” »  “FOKEZAIE” BVEN “PFHEEAZIE” o X AR BIER U2 SR SR -

2.5. BIEDHT

BEANP ALK BIT 6(V2.5), 2RliaH] “GithaR”  “Ha b BOBLHO SR 70 & 55
BTG . 1) mEEAN “GUTHRERY kSR RIS , RIETEER AT AW, R SRAN
70 HOTH, Rl CHEAFEEGT, AR AT . RS . CRSegiitT . CTRGET .
“WRGH" Mgt R S E] excel Fr. 2) W “Blath /G B “Irmlat” , RAEEE
ARG SRANN 70 B 550 b “AU7 ot iy AU, BEESCREANEON 12 (B 70 2%
b5 S [R ELIBR > 14 RIS, I EBIEEDY 0.6 (RAAEALTT A% F 22 10 24549 () [R] S
A2 REER), mif 2" BRZIRAMAS FHE excel ik, IR H ML THLLE
JEoRtioke 3) Bisor, BEMKEN 8, AN 2, DULEHMTRES T, & ‘IS, BE
B L2 S FE T 8T excel Rtk T, IR H ML nTALAL B R oK

3. 458
3.1. Z4P89R A

SREIR, MANRAHRAETTH 70 B, LB LN 195 0k, RIS 972 Ik, Hoh 2540
=12 Z9A 21 Wk, FIZGBUKHT 5 23Rl A, B, SRS, AR, #uhie, RIERE 1.

Table 1. High-frequency herbal medicines for optic neuromyelitis optica spectrum disorders (frequency > 12)
= LOATTRMEBHRRERRFNSMPHGUR >12)

g 2% BRIR B (%) 5 2% BRIR BRE(%)
1 ELE| 48 4.93 12 T 18 1.85
2 i 35 3.6 13 HAR 17 1.74
3 K 34 3.49 14 o 15 1.54
4 LS} 31 3.18 15 e 15 1.54
5 ot 26 2.67 16 ih#4 14 1.44
6 073 24 2.46 17 AW 14 1.44
7 N 23 2.36 18 A 13 1.33
8 ey 22 2.26 19 BeA= 12 1.23
9 2R 8 22 2.26 20 s 12 1.23
10 Mt ¥ 20 2.05 21 P 12 1.23
11 A 19 1.95

3.2. HYITHHSER o4

SEFAI (P2E) Xt 195 WRh 5T IR 2K, Bl BoR, R AUK S 2R b g2y
UORTH MRS « W RaR2G . G Z, RIENE 2.
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Table 2. Statistical classification of drug efficacy

= 2. UMM KGR

5 sy B B (%) 5 iR B BE(%)
1 2 369 37.96 11 GARL 20 2.05
2 T ALK 2 116 11.93 12 arsl 14 1.44
3 HERZ 115 11.83 13 IR 12 1.23
4 fiR 24 71 7.30 14 PANCEL] 10 1.02
5 IR 2 56 5.76 15 1k 1M 24 6 0.61
6 PR 55 5.65 16 e 4 0.41
7 GV T ] 50 5.14 17 Yk gy 2 0.20
8 W 2 26 2.67 18 VER ] 1 0.10
9 2 24 2.46 19 Ix R 2 1 0.10
10 1 1Rz 24 20 2.05

3.3. IEESHT

23R 27 MUERL, IR > 2 0F 10 B, B0 AR HES T T AIUE L 73 53 9 B B R IE
FHE T RBIE B REMBGIE. BRESRIE. BIAREIE, WA 1.
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Figure 1. Distribution of symptoms

B 1. IE&S R

3.4. ASEREEFESHAE

Bl on, 29I, RIS R, mik 42.6%, HIUETENMEZ(28.44%). “F1EZ
(24.06%), TETEZH(3.43%) HPEZG(1.46%), ULIE 25 kAR, HERZEHAMR R, @ik 36.76%,
HUORTEWRZG(27.07%) EHRZ5(22.86%) BRIEZ4(6.89%) B 24(4.41%) 1M Z5(2.01%), W& 3; 1
GO, BT 6 D RlRITA(23.79%) MZ4(16.18%). B 2(15.82%) 04(13.36%) MliZ(11.14%). B

2(8.64%), LI 4.
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Figure 2. Pie chart of the distribution of the four gases
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Figure 3. Pie chart of the distribution of the five flavours
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Figure 4. Distribution of attributed meridians
4. RESHE
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3.5. ETFRBANA0LE A

WEAMAGHLRANECN 14, WEEGE > 06, 45RARE 16 M2W4LE, Hrorh 2 ke 25415
A 154, i 3 BRI 2G4 1A, HIUIRHERT 3 ALyl & R HE - ME, s - 4H. 44
- FAY, WA 3 IR RRERHUNAZ B A /M BN, KOO “ARRE” R, HE
-4 IE-HH” FE 4), HHSHR PR RIS R L, HME LT A 5.

Table 3. List of drug combinations with a frequency of use > 14

3. [ERASUR > 14 NZAEA R

i 2R B AR A=s 2R BRAK)
1 Hhig - L5y 15 9 WE - A4 15
2 AT - M5 17 10 Hi - M1 28
3 NE - B 14 11 HHE - 74 18
4 NE - 16 12 9 - Ml T 14
5 NIES - 2404 19 13 M - AA) 24
6 - 4A 16 14 I - K 15
7 T - HH 19 15 AR - IR% 16
8 WK - HA 26 16 T - HE - 45 16

Table 4. Association rules between drugs (confidence level > 0.6)

= 4. B XBERUNEFE >0.6)

75 H) BEE 75 HE) BEE
1 L 2 B — 2t B 0.681818182 9 Mkt F—4 14 0.7
2 AT — 21 0.653846154 10 BA — 2414 0.774193548
3 EES: s 0.608695652 11 RE 1 0.625
4 =S 0.695652174 12 RESHAAR 0.666666667
5 & 219 0.826086957 13 MRS 0.941176471
6 sy = 0.727272727 14 K, ¥A-HE 0.615384615
7 HE—YIH 0.764705882 15 WK, HE-SX4 0.842105263
8 HESYIH 0.8
wE AR
% g @ @ KT
@
b ]| g
o o o
=3 FA5
o o
HE i
o o

Figure 5. Networked presentation
of commonly used drug associa-
tion rules
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3.6. ETERERENZLDAMBSRIGHES

FEFS R R, BN 8, &N 4, $RIE 22 M OLMA S, WL 5, M4
FoRBLE 6; IFHERZ O G RIHEA EF2 11 MEERTr, FERE 6, MBRREILE 7.

Table 5. Core drug combinations based on complex entropy clustering

#= 5. ETERMRANOAYAS

Fr I RVESEY/EERE 5 RO s
1 FAS - 4l - e 7 P - DA - =
2 FZA& - kT - ATk 8 A& - URT - AR
3 LE SR 9 3% - W% - 67E
4 BT - ILZRBE - kLA 10 2B - o figt - A A
5 2l - HE - R 11 N2 - HE - skt
6 R%E - 1P - AR 12 R - AR -

N#E
‘ G ®
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o e L
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‘® Hb <
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Figure 6. Core drug combination network presentation
B 6. BLHYBEEMERRE
Table 6. New party combinations based on complex entropy clustering
Fo. BETERBREANHHAES
P WorHE
1 FIAT - 4zl - S0 - Puts - =
2 EA& - TURT - Ak - WIRKE
3 W2 - BT - R R - Mg
4 PR - LZREE - AR - A
5 iy - HE - RIS - 11 - Kbt
6 R - 4T - AR - e
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Figure 7. New formulas web showcase

B 7. #irMERRE

4. Wig

NMOSD FH-TC BT 44, ARAE 0 LA TR R P SRR T 055 LI R IR
PR IEJE TSN CBRET CEIET “BHIE” SEE. NMOSD ZHEAMER MR, WG .
FRE ERAE . HER. BN EE M E, SRR, BRI, Rk R TR
MZERAH, BRI, REEEMHE[14]. NMOSD AL H B R A 2 NG BB, M BE kBl B
Hindh. BEEERE, KGAE WONBER, JiRBEL, AR, FREAVE, LIYEHEARMEZ
SRR AR - BAEAT L, BRI TR E W BT R e 9e, BB AT ER TR B2,
NMOSD [ ERRYT BN o B 2E5K 5 i T I 5 BURIEUE R AE TN RI[15]. CFR I« PPRURIR)
WwEk: Mz PrE, HRLE” , (R R = RETEME BT HNEAM, ET R
A7, TR, SERNAR, EIAE, 52NIERMERE, EBUSKRRKRA. 2, K.

BAR 122 506 A9 955 R AL PRI TR %5 B 38 () LA o B2 7K P 2042 [ 16130 NMOSD 9 o7 ZE i (H )5 7618
PWRRFREE =, RRERAE, FERME RS, HHLTE, SEEHENBORN. Kig. BAES
s& MNOSD W EZiAL, @A BRI, MR 17)E H BB “RE” 2L iR NMOSD AR HLE ,
FAEH NMOSD PAKE 5 N4, FEARIEA, SMESISMREE, HILYIFH S, SRR . HERIMKE
[18]3A NMOSD J& TN (iThbE, SRARAE . IKabAr, FIEEEA ). BikesskE. £
ITHE[191 8 NMOSD @ e “PEgg X Julk, HWMMUNERBUE RHERFHER TR, RBEEMA
A, BHIE H R ICHREANZE, BTN BRRRR, SRR

g5 b, NMOSD MURHURE mURAEARSE, AR T . RMAR, FSEFRENRE. B
FRIfL . ABEESE, TH HAHR, EAPNTEAEE, RHEK.

2018 SR (TR ) (14K MNOSD - U &8 FHAR A S IR SUMPRE . R H
PHZ% 5 AMIEAY. NMOSD [l fE s 5K - ZMRRIRE S, KIESMEMSHIE N+ B R & RAE, T8
HA, HsEimE, WEMLUBIEME S IMERN T IEES A R AR, % 0 SOEA IR IR, A
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TS BPARAT BORSELEE . RIS W ILEIEA AT B PS5 B R LSRR
BB LR AR IMRS . Horr, FFE BIRRIE R B R 2 . SIEE R shia )T, MERRAMR T
FHAZ s R R NGRS, R T RO, FTIRAT B R, (EARHIRE R, Rk AT AR, e
R, IS DhRes E, SO 2B, BT U B RE[20]. EIR[2 1158 H SR A R DU R
RE, FHI AR E AR AR LU . R B R AR o BT EUAR 22 1A AT A R
AR N BLAE NMOSD o b B i v AR . fEvR) T b, "8RF “2Uahs, ZNiaA” mk,
SUEMIREA O, Z LSRR WHIARS . BB WIRE L NiaTE: S I B R BK IE B AR 3k
IR, 2 VAR AR BEAMIFE R 5 BR4k R [23 152 H SRS 22 i a0 i I 55 S S BV 22445,
FRRATENG, BEAETRAS, DU 16 ML ik S lsmiidkit, EAEAN o<, RIS PG .

SEUNMIMBT KGR, BoRPEEAIHRYT NMOSD EMANEERIE, ZAERAAMEZ . FEMALHE. IF
MR, FMEIRIE R AURIL. AhGEEE v E, AR LIS WA, SRR . 15 RUERNE.
BRGESS . FEALXHAZ[24]I008 NMOSD R MR ARV SE, 87 SRS, PEBIR, HeamiAnn, 3K
MRS . EARBEL 25| HAME R4, 16972 WA AT IR BEE AT, Al DAL A LR -

6T MNOSD [ 21 =i rh, HERHT 3 IR 25 200 HE ., 3R Horp 2 A K fie e I
5%y, HHThHEAMIL, Dy AIRAMISEZ, G, YRS, SEBORIATOL, Jvifh g, ETAT.
BURZGEAT FL[26] 27198t VAR & M3 A i A 22 A SSGE 130 SOG LK Thiae, 24935 Aol Bl i 2
AABE VA8 BT BB A G SR R RS IR /RS 24U 2 B R kT R AR
PSPV BACH, (2t EPO S, RIBWUAS AN, RITMAE AR HEEF, KA.
“CRHGINAS, AERNGE” , AR R, SMAYIRIMTE; PR RESE SR, HOBAMEA . RIE RS
2R PG, AL, (MROREZ) FH. ORRH, R, FE. AMOE. HEROER . R
BB KU AMRE ", BAMT IR, FRINZ D), B2 R H K2 K. NMOSD & R IR 5,
I K BR A B Nf251, SR RGBT RN, RS, B,  (GRIKERE) Hid
B “EIRHE, BOEAME, MMl REMET . EEMIAKE N, N IR RIS 5% NMOSD
BE G TI28], WARIER, PRIERIA . A& 2010 ORI, SRR I Tl i A A OB, TAF
e AE EACH, JRERE B A, e T, Ry R R, DRI R A 1A

RIEFU A Bos, WARZEGYASHHE - H8, 38K - 28, 28 - AA55%, 20968 - 4
25 #hmZy - Fh MG AH LR Ao IS MANIL,  CRECE ) hid#.  “2H, R, R
FITERTRE, BHAZBHY o R NMOSD (% W AER,  (GRIRERIE) . “SRBNIE, MAENAR",
R, WlkR TR TR MBI . S4TSR, THRHEA, S5XIaEH, SmFERE, SHEER
fRAMAT , RIS, SRIERA, Hom G /o, IR BBKULA, BSeERRACREIR[30]. 25 PRBT 78 HoR(31],
WK - AHAASCEMBREA FRZ . iR PLEb S ER . Heah e <. geubmm, 544
Feffi, H@as~, #hmAtehs @47, FRIGEAT, S5XHRCMEmRRn e . BEEEmRAMAEH “A
RofRE” I, HE-HR7 “IE-5H97 &, K, ARSIRER R RS, AR, RE
PR, TR, (REERE E DIREE, KBRS LTS IR RR LA, T e k. SREG. IS5 KRB A
PR RMK . Ak, EEEEALANT. KM, B2 .

PR IFE ST

WA TR AT S RB o, PERLR . J&. PN E, AN EE, . &, FhE, HK
iM% . SR TE, HEE L, REHGEAIE; WHZAREZES . Al A, 3278 NMOSD
Zifw T HR. MR ER, HEEEONF. B B=2, X5ICPERVR—E[14] [16]. Hi, B
SO SR Z, RILT WFiRYE NMOSD [32]. FFJRIM, FEi¥5, #HHFRGE, R0 KAR,
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s R, MR, BFRCESEA S, KOVRE . G RIS, T ER EEEEER.
LR EE TR R 6 MR 7. B 1. 5 ZNENRIBLEZ, 4y, i B RUEL . AR
45, SRR AE RGBS, LS, BoaiE L. 471, B E AR . BT 1 5 @A TR B4R IE .
MNOSD JRFER, JA H ANSHRBLMK,  BUBARBRARA, IRy C L E B AAAROES . BT 2 N
A DT Atk WIKE, 2 RGBS 254 . MNOSD B KRR, S0 E 2B,
TR B, B e A A B, SRR BRI RS, RS I Z I8, MR RIR, BOZEBIE ). A 58
HEMREA, Z4. IRTEIFEME, SHE, HoKBLGEK, WAREIREERH, R Tt. #$i7 2 B
FHIFAN S BERREH , & T B BRI REAIE . BT 5 3 93e 5, Bloe. 05K, e, KT E <. NMOSD
PR, G HE, FIRTRCRAEAR, BEBHREGE L, PAEEEI, R HlIe. B
BRSO, WS R Rai U@, WwHEFZS, AhBhig. #5 3 @i THAGHE. #7 4
BHKERANEZ A, A, DR U RANE R, AR IR I, AR RARSRAT R sRAE . 48
SREARZ . BrJ7 4 EAMEAE, JCANERIOE, @M T E I EIE. NMOSD J& AR RSE, SHIELLK
FONE, BT 6 NIRE HFH. AR #ie, KTEMEE. BB, AMRKBIR, A
BRI, RS, MK ORI EAR. IR RMEE . mME, Bz, AR, FHX
ARG FEIALS, HOREEELS, AR, ML sk, Brr 6 TR E URIE.

5. g5

AT FUR A B P23 B AR T B2 245 6T WA 20 B8 2 0 R I T 25 JUER, SR 12 ML)
PE5 6 NFT, B HEEZRIT MNOSD I 25, B — @R RTs FrE. B8 FASCE
FIRSCHRA R, HAB 2> BORH RGN bk, B2 A B BRI PR = KRR 0 e PR 72 560 UE B 77 Fr) i
PRITR 3T AR TOE A 5 58 3 MR

E&WE

JUPRHR BVR X B AR R A ETH (%5 2020GXNSFAA238032).
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