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Study on screening of traditional Chinese medicine with anti-eczema effect and
their activity based on data mining and experimental verification
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Abstract: Objective To screen the traditional Chinese medicine (TCM) with anti-eczema and evaluate activity based on the
combination of data mining and experiment. Methods The TCM prescriptions with anti-eczema activity were collected, screened
and entered into Excel software to establish the database. The association rules of their high-frequency drugs and compound
compatibility were analyzed by using the traditional Chinese Medicine Inheritance and calculation platform V3.0, and the core drugs
and their combinations were mined. Moreover, the bacteriostasis of the core drug combinations and single drugs were determined. A
total of 40 male Kunming mice were randomly divided into blank group, model group, matrix group, positive group and core drugs

combinaton gel groups. The anti-eczema effect of core drugs combination was further verified by eczema model induced by 2,4-
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dinitrochlorobenzene (DNCB). The endogenous metabolites in serum of eczema mice were detected by ultra-high performance liquid
chromatography tandem mass spectrometry (UHPLC-MS) metabolomics. The multivariate statistical analysis was performed to
analyze the different metabolites by principal component analysis (PCA) and orthogonal partial least square discriminant analysis
(OPLS-DA). Combined with Human Metabolic Database (HMDB) and related literature, these metabolites were identified, and the
relevant metabolic pathways were enriched through the MetaboAnalyst platform. Results A total of 255 TCM prescriptions with
anti-eczema activity that meet the standard were screened, including 347 traditional Chinese medicines. The frequency of use from
high to low was Huangbo (Phellodendri Chinensis Cortex), Kushen (Sophorae Flavescentis Radix, SFR), Shechuangzi (Cnidii Fructus,
CF), Baixianpi (Dictamni Cortex), Kufan (Calcined Alumen), and et al. Most of them have the properties of clearing heat and removing
toxin, clearing heat and drying dampness. The core drug combination of SFR-CF was obtained by drug association rule analysis and
Catalog of Used Cosmetics Raw Materials (2021 edition). The anti-bacterial test results showed that the anti-bacterial activity of SFR
was better than that of CF, and the total anti-bacterial activity of SFR-CF was improved. The skin morphology observation showed that
the SFR-CF gel (KSG) administration group could significantly reduce the severity of skin lesions and the infiltration of inflammatory
cells in skin tissue. Twelve endogenous different metabolites in the serum related to eczema were screened, and the metabolic pathways
mainly involved glycerophospholipid metabolism, glutathione metabolism and glyceride metabolism. Conclusion A total of 14 core
drugs were screened from the anti-eczema traditional Chinese medicine prescriptions through data mining. The SFR-CF combination
was further selected by combining it with the Catalogue of Used Cosmetics Raw Materials (2021 edition). SFR-CF combination
demonstrated suitable anti-bacterial and anti-eczema activities, and its anti-eczema efficacy was related to the regulation of
glycerophospholipid metabolism, glutathione metabolism, glyceride metabolism, which laid a foundation for its further research and
development.

Key words: traditional Chinese medicine; data mining; Sophorae Flavescentis Radix; Cnidii Fructus; antibacterial activity; anti-
eczema activity, metabonomics; Sophorae Flavescentis Radix-Cnidii Fructus; glycerophospholipid metabolism; glutathione
metabolism; glyceride metabolism
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Table 1 Scoring criteria for skin lesions
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Table 2 Representative formulas with anti-eczema effect in different medical records
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Table 3 Frequency statistics of traditional Chinese medicines with anti-eczema effect (frequency > 17)

i Hp 2 44 H IR 5 RSB S H IR
1 A 68 8 HA 23
2 W 51 9 BAR 22
3 R 34 10 Ho bk 21
4 =9 31 11 ik 21
5 KR 27 12 BAE 21
6 VK 27 13 N 20
7 HE 27 14 HA 18
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Table 4 Frequency statistics of efficacy of traditional Chinese medicines with anti-eczema effect
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g Py =l wEd 63 7.6 10998 111 1 i 19 23
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F7KE R 39 4.7 b 16 1.9
R 33 4.0 SERFEIR 11 1.3
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i 31 3.7 A 4 0.5
BT 24 2.9 HE 2 0.2
i 24 2.9

214 Py A0 R EAE AT
HP & 505 M R Ge b 1 T IR 0 AT ThRE BT
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Table 5 Frequency statistics of traditional Chinese medicine combinations with anti-eczema effect under different

association conditions
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TE, KT 16 i, HHE 18
WA, BRE 12 . AR 19

. BAE 14

. EAR 12

i, HE 18

#H. At 19

AR HT 12
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Fig. 1 Network of core drug combinations in traditional
Chinese medicines with anti-eczema effect under different

support levels
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T EWS-ER AN R O ERE . KT
B BERAHIER (P<0.05), H FIRZWI% K
FREANEEE I SR T S R A B . [R5 7=
Ny E SN B O ) BRI A I 2 0 TR
TSR TFAE (P<0.05), #%. 1SR
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0.05)

®x6 WL, WATFRHERMMINERER n=3)
Table 6 Antibacterial zone diameter of Sophorae Flavescentis

Radix, Cnidii Fructus and their compatibility (n = 3)

L3 I/ b4 P8l B.4%/mm
(grmL™") 4ok (] & BR B KA B
I 1t R - 6.00¢ 6.00¢
wHE 1.00 9.9240.204 11.5841.0248
IEPRF 1.00 9.424+0.38B 10.58£1.11B
HZAERT 1.00 9.50+0.458 11.7540.994

[Fl—4iiw b, ANFE T REROR A A B R (P<0.05).
In the same bacteria, different letters indicated significant difference

between groups (P < 0.05).

222 MIC ZREIR, 2. BSR4
WA A BRE R MIC A 7.81 mg/mL, Zff TR
FHIMIC (62.5 mg/mL). I, HH. HS-p
PRFA0H K AF B i MIC 5 3.91 mg/mL, Z{&T
PR T MIC (31.25mg/mL). %%, MR T M
BCATAM B 1 0 W2 7

RT BE. RAFRERMHNEREL (n=3)
Table 7 Determination of minimum inhibitory
concentration of Sophorae Flavescentis Radix, Cnidii

Fructus and their compatibility (n = 3)

e R/ B A KA
- (mgmL™")  SEEHERE KR

S 62.50 - -
31.25 - -
15.63 - -
7.81 - -
391 + -
1.95 + +
0.98 ++ +

0.49 ++ ++
W PR T 62.50 - -
31.25 + -
15.63 + +
7.81 + +
391 ++ +

1.95 ++ ++

0.98 ++ ++

0.49 ++ ++
EE R VS8 62.50 - -
2:1) 31.25 - -
15.63 - -
7.81 - -
391 + -
1.95 + +
0.98 ++ +

0.49 ++ ++

=7 FoRERAEK: 7 FoREAK IR, 47 RoREAd
KILEZ .
“=” means sterile growth; “+” means less bacterial growth; “++”

means more bacterial growth.

2.3 FIIKIEEER

231 BKIGVRr SN, BRI R
W BETE (P<0.01); SHEMAMIL, {452
HANER BRI AL R fAAbgimn. B Ia
U5, N 10 KITUE Hyd 4181 KSG 2H3E5 %0 B
TR (P<0.05. 0.01), 255K KSG XHEZ Y
N —ETTUEH, 25R W& 8.

232 EIHZUREEY: HE HE Qs RanE 2
fiw, AN RIEEHS T B SR 45158
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*8 BHNBREBIFS (Xx+s,n=8)

Table 8 Skin lesion score of mice in each group (x+s,n=8)

. T EE/ ATy

(mg-cm™2) TR 10K F13 K 16 K
TH - 0 0 0 0
e - 1.58+0.58% 1.79+0.59% 2.04+0.62% 2.17+0.48%
Hyd 150 1.50+0.51 1.424+0.65" 1.38+0.49* 1.25+0.53*
FEJ5 150 1.5440.66 1.671+0.64 1.964+0.55 2.0440.45
KSG 150 1.54+0.51 1.46+0.51" 1.42+0.50* 1.29+0.46™

HEAMIE: *P<0.05 #P<0.01; SHMAHKE: "P<0.05 "P<0.01.
#P<0.05 *P<0.01vsblank group; "P <0.05 *"P<0.01 vs model group.

B, BESRLZEXRTH, TR
PERYZH /N B E R ZH 23 R B s, R R 2 2R 45 )
FECRY, ¥ T UL A AR . R R R R B
KR, B KE R VLI )R . Hyd 2071 KSG
I LAGE H DNCB e 2RI BB AR 4
ZUi BLAE AL

Bk HE Qegs Ranl 2 o, a4
B PRI 3 R R 3R R Al MR e, & 2 I, R
LA 5 5 4 B IR 11 o TR 2 T 0 5 Bk A A ok 7 o
RGP L, FEEIEA,  FL R P bk B 40 I i
o Hyd 21 )% KSG 20 5 Ik 2H 203 J5 R B 85 FAIR, A0
2 2 B S ek o
233 IMFRIER TR g mE 3 for, 55
AL, I/ IS TL-4. IL-6+ IgE. IFN-y Al
TNF-o /KPR ZTHE (P<0.01), IFN-y 5 IL-4 f{jEL
B3 PR (P<<0.01); 5HAIZHAHEL, Hyd 41F1 KSG
H/NRIMLEH IL-4. IL-61 IgE. IFN-y il TNF-a 7K
BERK (P<0.01), IFN-y 5 IL4 [EHE TR (P<
0.05. 0.01),
2.4 MFRELEFSIER
241 RACEmEHERE SHADRMIEFEARLE
By S FEATREE FREAE 4. HE 4 7]
PSP = s e S e eB o = AR L
100%, % VU [a] ¥ 73 25 B R 4f o

o O i 11 ' SRRV Oy &>,
LM EER R R 2R, M SR R 2, B ShRR R
FEIRfAG S RPN, W EEELFR R, BTSRRI A
MuiZiE; A-2SH4H, BRI, C-Hyd 41, D-#£/4, E-KSG 4.

The left side is the auricle skin tissue, the right side is the back skin

tissue, the black arrow indicates epidermal skin keratosis and 2.4.2 /fJilﬁﬂ[%EEﬁ%E PCA 4%’/3\%‘{% % Hﬂ- I‘Eﬂ A bﬁ ﬁ‘
epidermal plasma scab, the blue arrow indicate hyperplasia, and the Hﬁ N ﬂé ?ﬁ E /:iﬁf 1%‘ 4%\ H/‘] %’ éﬂ *i l:ﬁl ’fﬁ ﬁﬂlﬁﬁ %E M; '@)\
yellow arrow indicates lymphocyte infiltration; A-blank group, B- SIMCA14.1 AT LGB ) PCA, UA3REU &
model group, C-Hyd group, D-matrix group, E-KSG group. l:ll:ll:l ?‘fé I‘EJ J: E/‘J ﬁj\?ﬁlrzlﬁ: % . ﬁn lzgl 5 ﬁﬁ% , '/_‘:E E ZH . 1;%

2 KSG BB REERSMEKANHEEngm AR KSG 4R RERT RIS, HAardlZ M
(HE, X200) REIH A0 5o 7E 21507 1), SR AR L, KSG X}

Fig. 2 Effect of KSG on pathology of ear and back skin TR RN R A XL I A G W REVE R,
tissues in mice with eczema (HE, x 200) TAE t[ 114077 17 R FE 80 H AR S A = 76 F o



#P <0.01 vs blank group; “P<0.05 **P<0.01 vs model group.
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0 4 , 0
J R Hyd KSG FH A B Hyd KSG EE
HaEO4mR: #P<0.01; SHRAHALE: "P<0.05 “P<0.01.

B3 KSG XEZ/NRILES IL-4. IL-6+ IgE. IFN-y. TNF-0 7KFELLR IFN-y/IL-4 BI§00 (x+s,n=8)
Fig. 3 Effect of KSG on serum level of IL-4, IL-6, IgE, IFN-y, TNF-o and IFN-y/IL-4 in mice with eczema (x+s,n=8)
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A is the total ion flow diagram of each group of samples in positive ion mode, B is the total ion flow diagram of each group of samples in negative ion

mode.

B4 IE (A #2 (B) BFEATEEFACBEFREEE

Fig.4 Total ion flow chromatograms of samples in each group in positive (A) and negative (B) ion modes
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A-Scatter plot of PCA scores under positive ion mode; B-Scatter plot of PCA scores under negative ion mode.
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Fig. 5 Scatter plot of PCA score
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A, B-scatter plots and permutation tests diagram of OPLS-DA scores under positive ion mode; C, D-scatter plots and permutation tests diagram of OPLS-

DA scores under negative ion mode; same as fig. 7.
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A 515 8)4H OPLS-DA 5458 S BB b1k

Fig. 6 Scatter plots and permutation tests for OPLS-DA scores between blank group and model groups

HE RSTREAS ¢ K556 P<<0.05, ik 2 AR,
RIS F B B2 R 730 4.
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Fig. 7 Scatter plots and permutation tests for OPLS-DA scores between model group and KSG groups
#9 MBEZEFKRE
Table 9 Serum differential metabolites
. - N THvs B s
5% R 475 HMDB %X wmin omz  VIPE P
A KSG
1 LysoPC(0:0/18 :0) HMDBI11128  Cz6HsaNO7P 11.776 5243715 89067 0.004 066 ™ 1
2 5-hydroxytryptophol HMDBI855  CioHiNO: 1575 1600759 337315 0002244 1 I
3 trans-3-chloro-2-propene-1-ol HMDB60514  C2H4Cl202 15.436 130.966 6 3.37037 0.000 395 ™ 1
4 L-histidinol HMDB3431 CeHoN3 13.284 124.0872 1.44817 0.001 751 " 1"
5 LysoPC[0: 0/18 1 2(9Z,122)] HMDB61700  C24H44N7OsP 9.801 5423213 243759 0.010949 1 1
6 propionylcarnitine HMDBS824 Ci0H19NO4 1.527 218.1390 2.98982 0.000 281 ™ 1
7 uric acid HMDB289 CsHaN4O3 0.824 169.0358 2.48278 0.000 255 " 1"
8 LysoPE[0:020 :5(528211Z14Z,17Z)] HMDB11489  CaHs2N2OsP2  12.127 583.3242 2.44168 0.000 376 " 1"
9 oxidized glutathione HMDB3337 C23H3sNsO2P3S2  1.101  307.0835 1.63797 0.001 074 ™ 1
10 18-hydroxyeicosatetraenoic acid HMDB244805 Cz0H3203 11.283 319.2282 1.966 08 0.003 636 " 1"
11 N-acetyltyrosine HMDB244966 CiiH11NO3 5.751 204.0661 1.52057 0.012 652 1 1’
12 20-hydroxyleukotriene B4 HMDB245567 Ca0H340s 6.991 351.2182 157301 0.000712  |™ ™
138 B 3R R TP<0.05 'P<0.01.
1 indicates the upward adjustment; | indicates downward adjustment; “P <0.05 **P<0.01.

JlZ g (L-histidinol)+ JREZ Curic acid)+ Lyso PE
[0:0/20:5(5Z,8Z,11Z,14Z,177)]- 8-F23E -+ kelUJaER
(8-hydroxyeicosatetraenoic acid) . 20-F24& 4 = /% B4
(20-hydroxyleukotriene B4) 5 MZF RV EAE T
TRIPER ; B4R KSG 4UAHEL, 1X 5 A2 AR
MBEA EREER, He 7 MR EH S A

H vs B . it MetaboAnalyst 5.0 #4748
WIREL T, AT LDVE MR KRB v —2K, &
FZHA KSG AURBIE N —K (K 8). X 12 M
SR AR W AR T R I, SR AR L,
KSG X 12 A~z AR BA 52 1 R EH
(P<0.05), WK 9. #ENIXLez BRI ae S
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Fig. 8 Visualization heat map of differential metabolites
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Fig. 9 Content changes of differential metabolites in serum (X +s,n=8)
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245 ZEAUYERE ST K 12 MER
W%\ E| MetaboAnalyst 5.0 348 2 A A4 2 AR 8
B, 753 KSG BCE IR A AL BRI AHSCIE RS 6 2%,
FFAE impact>0 FRIACIEIEESE i AE i REFRIE S,
AL 3 55, Dy H IR AEEE . AT
PRACHE RS HMBRfCShER, KK 10,

—lgP

0.8 . N N

0 0.02 0.04 0.06 0.08 0.10 0.12 0.14
pathway impact

1~6 73 AR H B ARACA . BRCH ARG HhlR Qs BRR
BEILEEE 5 R G0 WA TR DU AR A -

1—6 represent glycerol phospholipid metabolism, glutathione
metabolism, triglyceride metabolism, phosphatidylinositol signaling
system, purine metabolism and arachidonic acid metabolism,

respectively.

B 10 KSG xEBRE/ RN BHE BN
Fig. 10 Effect of KSG on metabolic pathways in eczema

model mice
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Fig. 11 Correlation analysis between differential metabolites and inflammatory factors
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