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Analysis of accumulation and metabolism of Cinnamomum cassia after multiple
intragastric administration in kidney-yang deficiency rats
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Abstract: Objective To investigate the archetypal components and metabolites in kidney, blood, urine and feces of kidney-yang
deficiency rats after repeated administration with Cinnamomum cassia. Method The rat model of kidney-yang deficiency was
established by intraperitoneal injection of cortisol, and the extract of C. cassia was administered at the dosage of 1.35 g-kg™'-d™" for
15 days. Plasma, urine, fecal and renal tissue samples were collected after the last administration of the extract of C. cassia and
analyzed by UPLC-LTQ-Orbitrap-MS. Based on the retention time of chromatography, accurate relative molecular mass, and multi-
level mass spectrometry fragment information, the components in each sample were identified and the metabolic pathways of
metabolites were inferred. Results A total of 24 components (three protypes and 21 metabolites) were identified, including 12
procyanidins, 8 lignans, two diterpenoids and two organic acids. Conclusion Components of C. cassia have a wide metabolism in
kidney-yang deficiency rats, and the metabolic pathways mainly include methylation, sulfation and glucuronic acid reaction. Most of
the chemicals were found in urine, followed by blood, kidney tissue and feces. In the case of long-term administration, there are few
components in the target organs and blood in the prototype, so it is more likely that the metabolites will exert their effects.
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Table 2 UPLC-LTQ-Orbitrap-MS analysis of component metabolites of C. cassia in plasma, urine, kidney and feces of rats

with kidney-yang deficiency
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203.197 0,178.798 8,174.880 3, RALAC =4
166.911 9,150.670 2
M3 C,H, 0, 10.70 465.1028 465.1015 —2.693  447.240 7,288.956 8,220.766 6,  JG ¢ T 2 7 % Wi i SR
212.2356,174.8421,186.734 0, RALACH =4
178.708 9,136.689 1
M4 C,H,;0, 6.49 479.1184 479.1120 3251  461.194 1,312.968 5,303.058 0, JEAtH & W ILiL 0 SR
289.065 8,285.023 8,260.796 3, 7 &I BERE B AL ARt
174.951 0 I
M5 Cp,H,;0,, 6.78 479.1184 479.1204  4.086 461.0527,313.101 6,303.049 2, JEAtT & HIALA KRR
289.091 6,203.024 7,174.982 8, &% BEEE R ALAC 5
136.930 5 I
M6 C,H,;0, 11.04 479.1184 479.1189  0.997 461.1503,313.086 0,303.004 9, JRFET % H FEALAN PR
289.016 8,245.016 7,193.055 1, 7 & BHEE BRALAC U
174.874 2,167.084 2 7=
M7 C,H,0,, 2049 479.1184 479.1198 2917  464.0292,313.010 8,303.027 5, JEAETH = HILALM PR
289.014 8,259.116 9,217.048 7, 7 % B /s 1% {1 A 15
174.907 7 T
M8 CuH,0,, 10.13 493.1341 493.1342  0.167 317.082 1,303.123 5,285.227 8,  JF{t 20HHAUARE PRI
174.944 4 B )
M9 C,H,0, 13.58 493.1341 493.1339 -0.309 457.2149,317.099 4,303.155 5, JEIEFHF XM HAL R
285.074 1,269.211 1,174.821 6 FI7 Zj Hli s PR AL AR
B
MI10 C,H,s0,, 17.19 493.1341 493.1340 -0.107 317.0812,303.123 5,285.227 8, Ji{tT =AU &AL R
270.9358,174.944 4,164.111 1 FU%H & BERE B2 ALAC
W)
M1l CyH,0,, 18.15 493.1341 493.1338 -0.472 475.0899,317.024 8,303.153 6, JRETH 2 W H Ak R
285.2278,174.889 0,161.113 6 Al Z Ml s PR AL AR
W)
M12 C,H,O0, 11.81 193.0495 193.0507  6.033  177.9372,148.9329,130.9502 JR{E#H ZK/CH= IR
Vbl B R il
MI13 C,H,,0,S 13.34 439.1057 439.1059 0.161  359.1362,344.1632,313.221 1, SI&MHIAHE KRR R
298.877 6,241.162 4 AR = P
M4 C,H;0,, 12.00 535.1810 535.1808 -0.397 517.2597,359.077 1,341.1953, FI5MH-FA B8 24 PR
313.171 1,174.905 2 HH I R AR =4
MI5 CyH;0,, 13.10 535.1810 535.1809 -0.285  517.2290,359.062 1,344.070 6, T4 M-8 27 % PR
313.161 1,174.963 2 HHE R LA =4
MI16 C,H, 0, 1728 535.1810 535.1806 -0.753  517.1121,489.0921,359.23163, T8 2% PR
344.1831,329.1198,174.8337  FEEEMRALAC I =4
M17 CyHyOp 1240 567.1708 567.1700 -0.032  417.148 0,402.214 3,387.100 9, | 7/l %7 & Bhms {=9ili3
181.043 8,165.934 7 FRALAR I =4
MI18 C,H,0, 15.80 769.2186 7692179  0.039 593.094 8,417.071 5,402.200 8, | HNGEXGHEMEE R H
387.1002,181.051 1,165.939 9 TRAARH T4 JUE




<2454 - 455 F 128 2022F 128 ‘ﬁﬁ-#ﬁﬁti Drug Evaluation Research  Vol. 45 No. 12 December 2022

223R2

o/ HigE  WEME W R 73 B

s MS2(m/z) o Sk
N Nomin me me) (X109 e N T *

M19 C,H,,0, 19.72 297.1121 297.1126 -0.036  252.9958,188.918 3,144.9417,  AJEZAR =4 B I I
120.911 9 WHAF
M20 C,H,s0,, 9.96 473.1447 473.1442 —0.023 297.1247,253.156 7,174.853 5, KRG X W AIMEREEE .M
189.156 2 AR =1 IR

FEfE
M21 C,H;0O, 13.36 383.2064 383.2065 0.183  365.1925,347.177 1,285.092 2, B2 AR S R M0
243.114 5,203.030 7 o R

FEAH
M22 CyHxOs 18.91 365.1948 365.1958 -0.178  329.144 0,285.2524,277.098 2, i/KZ2WHEER RS
177.092 8,166.984 7,149.017 3 U %y HIE - H& A

M23 C,HNO, 7.18 178.0499 178.0507  4.664 133.890 0 WRERE R TR

=)
M24 CH,0Os 579 197.0445 197.0430 -1.440 152.9125,128.9197,107.7103 T A E I R sy ¥
I35 R R 4 13- A FE 4R

PR3 B 2 SRW-A AL

=
:

fhm’\,f\:‘\'\_!wrk\‘\—d'lw“ L S JLA,._»L‘_J\\ -

FEE-15 B 2L FeME-AEAL

‘

5 JUE -1 B R A 5 - PR 2H

0 5 10 15 20 25 30 35 40 o 10 15 20 25 30 35 40
t/min t/min

1 BREXRME. KRG EFNSEAERSEFRE

Fig.1 Total ion flow diagram of plasma, urine, feces, and kidney tissue samples of rats with kidney-yang deficiency
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