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Abstract: Objective To analyze the biomarkers and associated in vivo components of Naoling Tablets (Ji5i X /i) in treatment of
insomnia, and reveal the pharmacodynamic material basis of Naoling Tablets in treatment of insomnia. Methods A rat model of
insomnia induced by chlorophenylalanine was established. UPLC-Q/TOF-MS technology was used to identify serum biomarkers and
effect biomarkers of Naoling Tablets. UPLC-Q/TOF-MS technology was also used to characterize the components of Naoling Tablets
in the blood. Spearman correlation analysis was used to construct a heatmap of the correlation between the components of Naoling
Tablets in the blood and the effect biomarkers, and the highly correlated components were extracted as the pharmacodynamic material
basis for Naoling Tablets in treating insomnia. Results Naoling Tablets could significantly regulate 10 biomarkers of insomnia rat
model, including adrenal acid, arachidonic acid, chenodeoxycholic acid, L-acetylcarnitine, L-phenylalanine, L-tryptophan, L-tyrosine,
oleamide, pantothenic acid and retinol ester. The components of Naoling Tablets in the blood that were highly correlated with the
biomarkers included chlorogenic acid, 4-hydroxycinnamic acid, magnoflorine, polygalaxanthone III, 3,6'-disinapoyl sucrose, icariin,
onjisaponin V, baohuoside I, schisandrin, schisandronic acid, 3-epidehydrotumulosic acid, pachymic acid, deglycosylated hydroxylated

baohuoside I, dihydroxylated sagittatosdie B sulfate and dimethyl dihydrogen polygalaxanthone III. Conclusion This study used
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chinmedomics method to identify the effect biomarkers of Naoling Tablets in treatment of insomnia, and found that schisandrin,

schisandric acid, icariin and other substances were the pharmacodynamic material basis of Naoling Tablets in treatment of insomnia,

providing a scientific basis for the screening of quality markers and the improvement of quality standards.
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Fig.1 UPLC-Q/TOF-MS total ion chromatograms of serum sample from insomnia rat model in positive (A) and negative
ion modes (B)
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Table 1 Serum biomarkers in insomnia rat model
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11 6.56 CisHssNO [M+H]* 282.2798 2.29 Tk % t
12 7.10 C24H4004 [M—H]" 391.284 3 —-2.80 & F MR tr
13 7.14 C25HasNO4 [M-+H]* 424.3418 -0.78 SV 7 5 PRI [
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17 7.50 C10H11NO [M-+Na]* 184.074 1 5.01 ey [
18 7.58 CasHa7NO4 [M+H]* 426.357 6 —-0.47 THITE PR [
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1 indicates up-regulated, | indicates down-regulated; *P < 0.05

32 R FIETTRIRAEA RARE B9 N & MIHRIC

Mo

KL VIRIT G IE . S A 24K R
I % FE A UPLC-Q/TOF-MS & & Tt i &, &
Waters Progenesis QI HPFFATIEHZEL WX 55 Kb
LA S, FIF EZinfo 3.0 #4317 22 85011
38T, PCA 1543 W& 3 Fros, 7] oot REZH S50

**P <0.01 vs control group.

HREAIE, SRR TR,

LR —E

AR R B Bl R 3 SREUH: A R IRE A bs i)

BT AT IR LE R M, R BN R RE S 3 R
10 N RIRAE M5 AEVbs ey (B4, 7351088 Lk
BRER . FELEDUIGIR . RO L AR L- L BTG, L-
FHNER. L-ER. L. Wik, 2K,
ML -



- 2704 « PED 2025648 B56% B8P Chinese Traditional and Herbal Drugs 2025 April Vol. 56 No. 8
| 157 |
A 15‘ /—h_\ B t P LT
101 ’ o .. L 101 > e . P Xﬂ'ﬁﬁ
/ . \ t &L e =1 -1
5l / 4 %o \ ° P e o iR 0.2 g'kg
~ fe $ ¢ e *eemmy \ 51 ° [® e S %8 iR A 0.8 g'kg™!
S 9 tote® L ., + o 1 o; Re ¢ ® i
4 \[ o NE 2 / 20 B PO S S0 SR W7+
= 5 ‘le o, / - SRRRY o i 7 F 0.4 gkg™!
= 4 = o .
—~10¢ . 'o /,, = =51 " e * %o o
_ \._/0 |
15 1ol ! .
~20, ~ = A
. 15! ‘ E
4 2 0 2 4 4 2 0 2 4
{[10] (X 10) {10] (X 10%)

E3 IE (A fa B) EFHRATEEAMBEHA PCA FHE

Fig.3 PCA score plots of serum sample in each group in positive (A) and negative (B) ion modes
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Table 2 Identification information of UPLC-Q/TOF-MS/MS of components absorbed into blood of insomnia rats treated

with Naoling Tablets
ra=! i Fir L =y VAN A = stz
4% tr/min ) ey arak wEM WHET (miz) I
1 371  137.0242 M—H CHeO: KR 93.0350 G
2 549  353.0881 M—H CiH1809 LR 113.022 8, 134.059 7, 178.050 6, 191.055 5, &F7. HH-T
195.065 9
3 553  163.0401 M—H CoHgOs  4-FAFEWH:ER 93.0333,119.051 1 KA, WieT
4 6.27 3421738 M+H CooH230sN AR ZEAETH 191.086 9, 238.095 4, 265.089 0, 282.092 9, T, BaA =
297.115 4
5 697  567.1356 M—H CosHs01s 3z EMUE 111 272.031 8, 297.041 7, 315.050 5, 345.061 6 L&
6 799  777.2210 M+Na  CauH4aO19 3,6-"JFFEEAENE  205.051 6, 312.130 8,529.161 9, 547.1675 T
7 802  165.0555 M—H CoH1O0s  FHE® 107.049 9, 121.066 7, 147.046 1 HfF
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531.194 9
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13 16.22 5131764 M—H CoHaO1  FEF | 163.113 6, 179.103 0, 366.110 3 B
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377.260 3, 429.320 6
18 19.01 4853629 M—H CatHs00s 3R 279.227 4, 407.296 4, 423.325 7 R
19 1957  483.3478 M—H CaHu0s EHTHR 250.158 0, 295.242 7,347.276 1, 431.3311 K%
20 2045  527.3721 M—H CaHs20s  TRER 171.109 0, 255.233 5, 461.365 1 R
21(M1) 382 3831106 M—H CauH07  FHETF |—CeH104+0 277.060 8, 301.059 4 HEE
22(M2) 7.04 4971120 M-+H CooH2aO0uS %K% R+0+S0s 861029, 146.069 7, 174.063 3,359.194 2 filk T
23(M3) 1145  759.1751 M+H CaH3e010S #iEH B+20+S0;  98.962 8, 158.969 2 RE
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