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The effect of the Mongolian medicine modified Tabusen-2 on
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WANG Zhi, XUE Pei-feng, XU Cai-meng, WANG Kun, DONG Rui,
SONG Qing-xiang, QU Bi’, DONG Xin"

(Department of Pharmacy, Inner Mongolia Medical University, Hohhot 010110, China)

Abstract: We used metabolomics to investigate the ability of a traditional Mongolian medicine called
modified Tabusen-2 (MT-2) to improve kidney yang deficiency (KYD) in rats. All animal experiments were
conducted under the guidance and standards of the Medical Ethics Committee of Inner Mongolia Medical University.
SD rats were divided into 6 groups of six rats: a normal group, a model group, Jinkuishengqi pill administration group
(1.26 g-kg"), and MT-2 administration in high-, medium- and low-dose groups (1.512, 0.756, and 0.378 g-kg").
KYD was established by intramuscular injection of hydrocortisone (HC) and biochemical indicators and clinical
characterization was used to confirm that KYD was established. All groups received intragastrically administered

drug (Jinkuishenqi pill or MT-2) or saline. Serum from each group was collected after 8§ weeks and analyzed
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by UPLC-Q-exactive-MS to measure various biochemical indicators. The biomarkers affected by MT-2 were

identified and the metabolic pathways of KYD regulated by MT-2 were analyzed by metabolomic analysis. The

results show that MT-2 can decrease serum creatinine (Cr) in KYD rats and significantly increase (P<0.05) the

content of thyroid stimulating hormone (TSH) and luteinizing hormone (LH). In serum samples, 38 biomarkers

such as corticosterone, L-phenylalanine, and DL-tryptophan were measured as possible indicators for disease

development in KYD rats. MT-2 lowered 18 biomarkers of KYD, including corticosterone, deoxycorticosterone,

and L-phenylalanine, and altered 13 related metabolic pathways including phenylalanine, tyrosine and tryptophan

biosynthesis, phenylalanine metabolism and steroid hormone biosynthesis, resulting in an overall improvement in

KYD. MT-2 appears to be important in improving KYD in rats mainly by regulating metabolites such as amino

acids, steroids and lipids.
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IR B AL A AR T L) o



-+ 3380 - 2% %R Acta Pharmaceutica Sinica 2022, 57(11): 3378 -3386

RAMKBRZR-2HGIE A RBAHYHIH ST
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Rg, 3.305 mg-g'o W 2R R T AR, T-20 °CIRAT,
Freh AT A F A EIR A S T A E & 3/125 11
BERR, INONIE B AR B AR K VAR, 40 S Tc B A 0.069
0.138 F10.275 g-mL" fRAIK  HR AT 751 B MT-2 3

DB SETE KR RGBT I — R S BE AL
SrR6H, B 6 X, il A R BT S
FAFMT-2 @& ARG R . ELE 15 RIS
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17.0 min, 100% B; 17.0~18.0 min, 100%~5% B; 18.0~
20.0 min, 5% B, FHIR AT L 35 °C, #EAEE 5 pL, iiE
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U BN 40 L'min” (+).35 L-min” (=); 24 HL K 300 V;
TR 350 °C; MR B AR AR B Y 2 Lomin';
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Figure 1 Body weight analysis of each group rats. MT-2: Modi-
fied Tabusen-2; MT-2 L, MT-2 M and MT-2 H: Modified Tabusen-
2 low, medium and high dose group. X £ s, n = 6. "P < 0.05 vs

model group
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Figure 2 Comparison of biochemical indexes of rats in each group (¥ £ s, n = 6). “P < 0.05, P < 0.01, **P < 0.001 vs normal group; ‘P <

0.05,"P<0.01, P <0.001 vs model group
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Figure 3 Principal component analysis (PCA) and Orthogonal partial least squares discriminant analysis (OPLS-DA) scores of rat serum

samples in each group in positive ion (A, C) and negative ion (B, D) modes
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Figure 4 Positive ion mode model group (A), normal group (B), MT-2 medium dose group (C) total ion current map; Negative ion mode

model group (D), normal group (E), MT-2 medium dose group (F) total ion current map
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Figure 5 OPLS-DA score map and corresponding model validation map in positive (A, C) and negative (B, D) ion modes
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Table 1 Kidney yang deficiency (KYD) rat serum biomarkers. "P < 0.05, “P < 0.01, P < 0.001 vs model group. Deviation (ppm): Devia-

tion between actual and predicted molecular weight of compounds; “Compounds identified by comparison with standards

. Accurate mass (m/z) Deviation . Model/ MT-2M/
Metabolite Formula Adduct - t,/min

measured predicted (ppm) normal model
Corticosterone” C,H,0, [M+H]' 3462144 3462141 -0.867 10.927 ! T
Isoleucine CH,,NO, [M+H]' 131.0946  131.094 9 1.983 0.737 1 1
L-Phenylalanine C,H, NO, [M+H]" 165.0790  165.0792 1.514 0.776 1 1f
Cholic acid C,H,0, [M-H]" 408.2876  408.287 5 -0.171 15.492 ! T
progesterone” C,H,,0, [M+H] 3142246 3142245 -0.382 13.893 ! T
Deoxycorticosterone” C,H,0, [M+H] 3302195 3302205 2.937 13.060 ! T
p-Cresol sulfate C,H,0,S [M-H] 188.014 3 188.013 7 -3.510 8.205 ! 1
Deoxycholic acid C,H,0, [M-H] 3922927  392.2924 -0.535 17.150 | T
3-Indoxy! sulphate C,HNO,S [M-H]" 213.0096  213.008 9 -3.145 6.995 ! T
Hydrocortisone” C,H,0, [M+H]" 3622093  362.2130 10.077 10.86 ) 1
L-Tyrosine C,H, NO, [M+H]" 181.0739  181.074 2 1.491 0.667 1 1
MG(18:0/0:0/0:0) C,H,,0, [M+H]' 358.3083  358.3085 0.586 18.576 ! 1
2-Coumarate C,H,0, [M+H]' 164.047 3 164.047 6 1.768 0.673 1 1™
Chenodeoxycholic acid C,H,0, [M-H] 4382976  438.2979 0.593 17.168 ! T
B-Muricholic acid C,H,0, [M-HT" 4542926 4542926 0.132 15.497 ! T
Methionine C,H,NO,S [M+H]" 149.0510  149.0510 -0.067 0.596 i !
DL-Tryptophan C,H,N,0, [M+H]" 204.0899  204.0918 9.212 3.664 | T
4-Oxoproline C.HNO, [M-H] 129.042 0 129.041 5 -3.952 0.837 ! 1
D-(-)-Glutamine C,H,N,0, [M+H]" 146.068 6 146.069 4 5.477 0.568 ! 1
Glycocholic acid C,H,)NO, [M-H] 4653091  465.308 5 -1.311 12.559 ! 1
Spermidine CH,N, [M+H]" 145.157 9 145.158 2 1.881 0.376 7 1
Methylimidazoleacetic acid CHN,O, [M+H]" 140.058 6 140.059 0 3.284 0.571 ! 1
Docosahexaenoic acid C,H,,0, [M-H] 328.240 2 328.2399 -1.066 18.575 1 !
Palmitoylcarnitine C,,H,\NO, [M+H]' 399.3343  399.3347 1.027 16.083 1 1
Butyryl-L-carnitine C,H,NO, [M+H]' 231.1465  231.1471 2.552 0.929 1 !
Nicotinamide CHN,0 [M+H]" 122.047 5 122.048 4 7.702 0.582 ! T
N-Isovalerylglycine C,H,,NO, [M-H]" 159.0890  159.088 5 -3.017 5.471 ! T
N-Isobutyrylglycine C.H,NO, [M-H] 145.073 3 145.072 7 -4.618 2.739 | 1
Glycoursodeoxycholic acid C,.H,,NO, [M-H] 4493136 449314 3 1.602 13.815 ) 1
Oleic acid C,H,,0, [M-H] 2822553 2822557 1.240 18.886 1 ]
Hexanoylglycine C.H NO, [M-H] 173.104 6 173.104 3 -1.791 6.026 ! 1
7,10,13,16,19-Docosapentaenoic acid ~ C,,H,,0, [M-H] 330.2553 330.255 8 1.363 18.794 1 !
Phenylacetylglycine C,,H,NO [M+H]" 193.073 9 193.074 3 2.020 4.529 ! 1
3-Hydroxybutyric acid C,H0, [M-H] 104.046 8  104.046 0 ~7.208 1.108 ! !
4-Hydroxybenzoic acid C.HO, [M-H] 138.031 1 138.030 5 -4.564 8.103 1 1
Orotic acid C,HN,0, [M-H] 156.0166  156.017 8 7.756 0.775 1 !
Hexadecanamide c 1, NO [M+H]' 2552557 2552560 1.293 12.476 1 1
D-(+)-Malic acid C,H,0, [M-H] 134.0215 134.020 3 -9.252 0.795 ! !

S0 1.0.0.36.0.14; —log,,P 5> 5l A 3.28.2.42.2.14.
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Figure 7 Integrated metabolic pathway diagram
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