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Analysis of Effect of Realgar with Different Compatibility Proportions on Transitional
Constituents of Indigo Naturalis in Rat Serum Based on UPLC-Q-TOF-MS/MS
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[ Abstract] Objective: To investigate the effect of different dose of Realgar compatible with Indigo
Naturalis on the transitional constituents of Indigo Naturalis in rat serum based on the compatibility of
Qinghuangsan. Method: Indigo Naturalis test solution, the drug-containing serum of three different proportions
of Qinghuangsan (10 g of Indigo Naturalis compatible with 52. 5, 105, 210 mg of Realgar for group A, B and
C, respectively) and blank serum were detected by UPLC-Q-TOF-MS/MS, in combination with the chemical
components identified in Indigo Naturalis test solution, the differences of transitional constituents of Indigo
Naturalis in rat serum from the group A, B and C were analyzed. HL-60 cells (human leukemia cells) were

treated with the three groups of Qinghuangsan drug-containing serum and the effect of drug-containing serum on
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the activity of HL-60 cells was detected by cell counting kit-8 (CCK-8) assay. Result: A total of 19, 22, 25 of
transitional constituents were detected in Qinghuangsan drug-containing serum from group A, B and C,
respectively. The three groups of drug-containing serum all contained 5 prototype components from Indigo
Naturalis test solution, including tryptanthrin, indigo, indirubin, 2-aminobenzoic acid and N-phenyl-2-
naphthylamine, respectively. The results of CCK-8 assay showed that Qinghuangsan drug-containing serum of
group C had the strongest inhibitory effect on HL-60 cells. Conclusion: After fixed Indigo Naturalis dose, with
the increase of Realgar dose, the transitional constituents in rat serum increase and the inhibitory effect on HL-60
cells also gradually enhances, which indicates that Realgar may promote the absorption of active components in

Indigo Naturali in vivo, thus enhance the efficacy, further explains the compatibility law and pharmacodynamic

material basis of different proportions of Realgar and Indigo Naturalis.
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Table 1 Analysis of chemical constituents of Indigo Naturalis test solution by UPLC-Q-TOF-MS/MS
No. f/min m/z([M+H]") 53 F 3 S/ppm FEOERE BT (st
1 2.622 182.080 9 C,H, NO, 4.4 137.0841,164.0712 i &2 R
2 3.507 147.048 6 C4H(N,O 4.1 102.0336,116.050 3 - s T
3 3.676 148.038 8 C4H,NO, -6.8  134.061 6,116.050 3,120.043 2 (1348
4 3.744 134.061 0 C,H,NO 2.9 106.0662,116.050 3 W R 5 (0] R 1 2 B IR AR AL 5 1)
5 3.896 138.054 8 C,H,NO, -5.1  92.0506,120.045 4 2-H AR TR
6 4.933 279.077 6 C,H,(N,0, -2.5  132.0459,249.065 6,250.070 9 FELGE R
7 5.920 267.077 2 C,H,\N,0, 3.8 119.0880 3-(2- R H RN EL ) -4(3H) -1 I T
8 6.961 249.068 8 C,sHN,O, 9.6 130.029 1 112 i
9 7.522 263.082 6 C,H,(N,0, 23 219.091 3,235.086 9 HiE i
10 7.719 263.082 6 C,H,(N,0, 23 2210710 S W
11 8.049 263.082 6 C,H,(N,0, 23 219.094 4,235.086 9 [ EEAN
12 12.199 220.113 3 C,H;N -3.0 143.0742 N-ZRJE-2-Z5
13 20.058 364.106 6 C,,H,;N,0, 5.6 2350871 T B
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Fig. 2 Possible cleavage pathways and primary and secondary

mass spectra of tryptanthrin
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x2 BEHARANSHMEHBITHS B UPLC-Q-TOF-MS/MS 5317
Table 2 Analysis of transitional constituents in drug-containing serum of Qinghuangsan group A, B and C by UPLC-Q-TOF-MS/MS
No. te/min m/z([M+H]") s d/ppm gtz JER AL 53
1 1.567 150.054 8 C.H,NO, -4.7 RN © [iT4N
2 2.467 299.069 3 CsH (N0, 8.7 AL B 3-(2-RFEHL)-4(3H ) - M i
3 2.520 382.165 6 C,,H,,NO, 0.5 Ml HE AL 2 N-RHE-2-Z8 1%
4 2.791 191.080 6 C,H,N,0, -7.9 HHEmS & WG| LR iy
5 3.761 269.090 9 CH,,N,0, -6.3 I8 J5U LR 3-(2-FR IR I ) -4 (3H ) -1 I )
6 3.879 120.045 4 C,H,NO 4.2 it e B Sz o7 fE 2L
7 3.896 138.054 8 C,H,NO, -5.1 J R R 73 2-B SRR
8 4.305 176.070 5 C,,H,NO, -0.6 Z Ak g LR Ty
9 5.021 277.098 4 C,H,,)N,0, 2.5 P aEqp A B it E 4L
10 5.156 291.076 2 C,H,(\N,0, -2.7 Btk [T AN
11 6.008 281.091 2 C,(H,,)N,0, -5.0 5N © PR L E 2L
12 6.177 221.073 7 C,,HgN,O 9.9 itk B B IRy B 012
13 6.501 281.094 7 C,(H,,)N,0, 7.5 SR (e 3-(2-R AL R IL ) -4(3H ) - W i
14 6.961 249.068 8 C,;HN,0, 9.6 I 143 012
15 7.522 263.082 6 C,H,,N,0, 2.3 JE I 14 HE 1
16 8.049 263.082 6 C,H,,N,0, 2.3 I B4 fit K 2L
17 8.116 235.086 9 CH,N,0 -0.9 Jid e B iy B B T 2T
18 12.199 220.113 3 CH,N -3.0 JE I 15 N-ZRHE-2-Z5 Wi
19 12.726 263.084 1 C,H,,N,0, 7.6 AL © 6 T
20 15.260 251.049 1 C,\H,(N,0,S 0.4 PR A fiEan
21 15.875 467.115 5 C,H,(N,0,S -4.9 e bk R 25 A T R
22 17.558 4231779 C,H,,N,0, =35 RS 4 © B hE R4
23 17.727 525.182 6 C,HyN,O,S 34 T BRES 4 B N-HE-2-Z5 i
24 20.058 493.150 9 C,3H,N,O; -0.7 RS S 7 B
25 21.180 441.132 7 C,,H,,N,0, 6.6 I TR % W T R AL fiE R 21
26 21.181 439.1322 C,H,,N,0.S 7.7 A BEH BREs & © g R 7y
27 27.391 471.104 4 C,,H,(N,0,, 1.1 LI R AR AR AL 3-(2-FRIE R IL)-4(3H) -1 e ]

TE A A YL 25 0 R AT B3 5B AL B 25 ML F5 AT W20 5 C AL 25 ML T AT o s FEA R 32k 3 LA oy

FEVE, JE T 22 Ve R N M A AL R R EAT T
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Fig. 6 Possible metabolic pathways of indirubin
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Table 3  Effect of drug-containing serum of Qinghuangsan on

proliferation of HL-60 cells after intervention(x+s,n=3)
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