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Application law and solution strategy of mineral medicine realgar in pediatric
preparations based on data mining and arsenic content

WANG Wen-fang, ZHU Mao-mao, YANG Yan-jun, YE Liang, JIA Xiao-bin, FENG Liang
School of Traditional Chinese Pharmacy, China Pharmaceutical University, Nanjing 211198, China

Abstract: Objective To explore the application laws and development value of realgar in pediatric preparations based on the formula
and prescriptions containing realgar. Methods Excel 2019 was used to analyze the application characteristics of pediatric preparations
containing realgar in national standards such as Chinese Pharmacopoeia. Spss Modeler and R language were used to mine the data of
association rules of drug compatibility of the prescriptions containing realgar in the Traditional Chinese Medicine Prescription
Dictionary (volumes 1—11). In addition, the contents of total arsenic and soluble inorganic arsenic in seven pediatric preparations
containing realgar were measured by HPLC-ICP-MS. Results Compared with the common pediatric traditional Chinese medicine
preparations, pediatric preparations containing realgar had advantages in the nervous system, but there were problems such as
inappropriate dosage form, unreasonable dosage and lack of quality control, etc. The compatibility rules of pediatric prescriptions
containing realgar could provide a reference for the development of modern traditional Chinese medicine for the treatment of eclampsia,
malnutrition, pox, sore and Sha. The content of total arsenic in marketed pediatric preparations containing realgar was much higher
than that of soluble inorganic arsenic, and there was no correlation between them. Conclusion Realgar has the advantage of wide
therapeutic effect in the development of pediatric preparations, but the form, dosage and quality standards need to be further improved.
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H m/z 75, JuE 'ORh ANNFxR.

(2) As* Jo A G & E . il %4k
Hamilton PRP-X100 COL (250 mm X 4.1 mm, 10 ym)
Bk i, WA AR A Z I (25
mmol/L), pH8.0; WM HEFEARFN S0 uL. i
WA BHThER 1550 W, i@ SRR E 0.70
L/min, #MESAEGE 0.15 L/min, RiEHN 0.40
r/min, RGP EE m/z 75 (As).

1.2.4  brAEE IR

(1) SAPRES R FEETRE 1 mL Albr e
W 100 mL A, DL 2% RS ER i R R 22 %1
B, #5143 1.00 mg/L FFRAEM I (3% As 1H).
i 25 W RS A RV 04 0.104 0.25. 0.50. 1.00.
2.00 mL T 6 4~ 100 mL 2, LL 2% ERIA R
AR BRI B 43 352 0.00+ 1.00+ 2.50 5.00+ 10.00-
20.00 ng/mL RAIERHEETR (1) ~ (6),
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0. 0.01. 0.025. 0.05. 0.10. 0.20mL % 6 /> 10 mL
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W (1) ~ (6).
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Table 1 Quantity of preparations containing realgar

IR JURHER LRI AR Eit

2t 7 14 17 38

BRAUbR e 27 38 65 130

Qe 1 13 14
FrRUEIC g )

Mt 34 53 95 182

211 FHEE ) LRHRGRR Gt 182 M E
FIBREAFEL, AR, Rl B E.

Hodr, 87 Mgt p JLRHRF OLRHE FSI7H+ )L
BEaT HIFD A AR 1R, BORF8E,

FEH 49.43%, AR LOKALAE, A 26.44%.

2.1.2  HHETLRMRIFIRESE 5 A28
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777 K “RNERR” Igivh 18 e LR ) -
WO R HE RSN . 4R ERTE 87 RSl
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Fig. 1 Dosage forms of pediatric preparations containing realgar
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Fig. 2 Proportion of realgar in pediatric preparations

containing realgar
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Fig. 3 Daily doses of realgar in pediatric preparations
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Table 2 Frequency of key words in efficacy of pediatric prescription containing realgar

Jrs Ak TN W% s A N B Y%
1 FE B 144 19.94 11 oK 34 471
2 TH PR 104 14.40 12 HEWR 33 457
3 Bz 101 13.99 13 FERFRIE 28 3.88
4 TH AR 95 13.16 14 1750 24 3.32
5 TH R 82 1136 15 MR e 18 2.49
6 BRI M B 71 9.83 16 fRE R 17 235
7 THAAER 64 8.86 17 IR AR 17 235
8 B 22 A 53 7.34 18 TH PR 16 222
9 FER AL 47 6.51 19 Vb 15 2.08

10 T F s i 39 5.40 20 1ERZ ST ity 15 2.08

BT ] e )L

5
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1 i
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3 5
285 %1

B4 [EHILBAFERFIED HRIT
Fig. 4 Statistics on distribution of indications of pediatric

prescriptions containing realgar
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Table 3 Frequency of TCMs of pediatric prescription containing realgar

s 7% L7104 W% 75 Zit) B B Y%
1 PN 389 53.88 16 P 75 10.39
2 B 356 49.31 17 AR 70 9.70
3 43 191 26.59 18 A& 69 9.56
4 i 183 25.35 19 = 68 9.42
5 ] 125 17.31 20 RE 2 64 8.86
6 B 125 17.31 21 B A 63 8.73
7 KA 113 15.65 22 B 62 8.59
8 B 97 13.43 23 BEH 61 8.45
9 ] = 94 13.02 24 23S 56 7.76
10 HE 87 12.05 25 fiEfn 55 7.62
11 RIFE 86 1191 26 KA 55 7.62
12 T 86 11.91 27 % 54 7.48
13 HEEE 83 11.50 28 A& 52 7.20
14 WIE 78 10.80 29 T& 50 6.93
15 Ko 77 10.66 30 I TR 47 6.51
o R BRI . M2, 5 R R 2
KB, © ° O JKME PYKIEHU G AT HAL PR LI 6, IR/
S R B, SERRREIRIEN, THWE
. ? o 424} ﬂﬁgg%%ﬂm Elfﬁa"éﬁa‘é%ﬂﬁ%
gy o AZ 2.3E mE 7 MEWEE)LEHIF T 2R AR
Biko i aE P e 2| Th BB e 9 225 L bk
- R SR LRI By A e I G 45
HHe L., B, WORECT H AT DR I s K RNL
i w%?: BORCGE L. NLARHL. LB AL, LA
FI{EE o 7 BB, EIREAARIMEILZ . @) L2 AL
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R N b TP 2 B
i e
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Fig.5 Core drug network diagram of pediatric prescription

containing realgar
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HERT . AR REE TP IRTHE fRers s X)L
T, BEESSFE RGN ZER, EE.
HER SRR, RTHE R mI2E S R -
R BRI, BEE. SR RRTHE &

7 FpZG LS ) LA R A B R R B o B
R 2.31%, ML Bl ) L2 AL R b b s
&, N 16.22%, HoAh 4 FPRES 5 HGAE 5% ~10%.
231 Tk

(1) Frkiizk: SR (As™). AS* M AsS LR
PEJTRE S AR K RN 5 FioR, S5 FEoR 3 HhsifE
MHRLIER R BRI, BB EK.

(2) KPR : BB, As3t. AsSHI T VRS HE R4y
54 04 0.001 7. 0.000 5 mg/kg, AR HHrER.,

(3) FEHEE: M. As>. ASSHIFE % E RSD
AN 1.47% 1.20%F0 4.20%, IFBAAL 2845 55 i
[EY/58
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Table 4 Association rules of TMCs-diseases of pediatric prescriptions containing realgar

RIS Frs SRR SCHFEE BEAERE PETHRE
R 1 BM. BE. BESKD 0.117 4 0.966 7 1218
2 T, WA BA. KR 0.097 2 0.960 0 1.210
3 . G, R, HER. R BRE 0.093 1 0.958 3 1.443
4 . KMAE. Bk 0.089 1 0.956 5 1.205
5 KA R MR 0.0810 0.952 4 1.200
6 B AR, A5, HERE— KRR 0.0810 0.9523 3.511
JEF 1 MR, REIH— R 0.2222 09756 1.596
2 BITEE. HEEL. R B E 0.1722 0.968 8 1.585
3 P, MEE. REMEBEE 0.161 1 0.966 7 1.582
4 B, P HE. R BE 0.1111 0.952 4 1.558
el 1 Wy, JE. HEHSRY 0.146 3 0.857 1 1.757
2 B, A M. R 0.1220 0.8333 2.628
3 BRI BR A, M. R HEE 0.097 6 0.800 0 6.560
4 BRI B A, MEE. R REW 0.097 6 0.800 0 6.560
il 1 S - N 0.1613 0.8333 5.167
2 A3k, HERE . REP—IKA 0.1290 0.800 0 3.543
3 BEEH. K& WEEH 0.1290 0.800 0 6.200
4 HE. RS 0.1290 0.800 0 4.960
e 1 LA HEE-EY 0.118 6 0.8750 7.375
2 TR, A — AR 0.1017 0.857 1 2.408
3 VKR BEIE, HEEIE 0.084 8 0.8333 6.146

R5 EHMEREXRY

Table 5 Standard curves and correlation coefficients

S S e LB
As™  Y=4.0064X10"*X+7.9894X10°  0.9997
As**  Y=6164.6453 X+51.000 0 0.999 9
As**  Y=6819.791 1 X+6 720.863 3 0.999 7

(4) EVE: SR E R RSD N 0.80%; As',
As* I RSD 735N 3.50%. 7.21%, iFRA7ikESE
PEFF G2 LR,

(5) FasE k. S RSD N 1.10%; As*. As™
) RSD 73 1N 1.83%. 1.53%, WEBIJTEELE 240 F2
EME R

(6) NNFERINR: S RINFE ECR N 96.55%,
RSD A 0.45%; As3*. AsS HUINEE IR 7 5 N
92.7%- 93.8%, RSD 7374 7% 2%, iiFBH 7924k
HPERT & 25 LR D,

232 SEIGE SR AERPRECTTER 7 Fh

MR LREHRIF & 02 g, ZRTALEE S, FIF ICP-MS
e B, S5 R BN LE A R R A R
e, NLEEE O RS B RK, 4RI
* 6.
2.3.3 AL TCHLA ) E 25 7 FhA R LR
HIF IR T A S AT, Hd AT B
2NN IEERL, AR AN LA IS O L
AsSE BRI/ LA R, BRI ) LZ AL,
SATCHUARS B 55 1 (R A /N LB AL, A 9/ )L
FHH OB, SR NEK 7.
3 HEAENASMREIBRRER

HEFAE AR R T LR 299, B IhRe
TR RE S . SR BLARHIE 70 A BRI L 32 e R AT
H/Z MW TR HATE R K IR R4 E M
M SN, DARE N A i Hh A 5 R 0 e 2 e LR
HIFURIF R ATAT R LR . AL A S0
MEBEAE ) LR B AR A, o] LS e 2 ) LRHRI FAELE
53 ) LB A8 A 1) 1), AEAE )L BB 1R Y7 I i&
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Fig. 6 Network diagrams of association rules of core drugs-diseases in pediatric prescriptions containing realgar
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Table 6 Contents of total arsenic in paediatric drugs containing realgar

2 FRFE /g DR SR E(ug L7 MRS R HU (mg-kg ™)
i) Lg F 0.2100 45972 1 X104 109 457
/N LU B 0.202 9 8.378 1X104 20 646
NI BEBL 0.191 4 18.560 1 X104 48 485
1) L2 0.200 7 42.660 1X10* 106 278
N LA R A 0.2212 26.415 1 X104 59 708
NL-EB AL 0.1719 34.905 1 X104 107 293
N LR OB 0.187 5 15.251 1 X104 10 669

KT BHBILRARD ATH ASTHER
Table 7 Contents of As’" and As>" in paediatric drugs containing realgar

24 it 4 Peff /g MREREAL AS(mgkg!) AS/(mgkg) AEHLE/(mgkg ) LA BB ELGL/%
e )Lg A 0.4173 1 000 888 164.0 1052 0.96
ANUEREES 02257 1 000 283 323.0 606 2.94
AN LA EERL 0.5353 1 000 1259 89.0 1348 2.78
f#ILE R 0.3516 1 000 809 79.8 889 0.84
/N LA R A 0.1892 1 000 775 676.0 1451 243
NI 0.3619 1 000 984 217.0 1201 1.12
N LR O 0.365 5 1 000 178 140.0 318 2.98
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