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Abstract: Objective To explore the therapeutic effect of Pteria martensii meat extract (PMME) on aplastic anemia (AA) rats and
characterize its components entering the blood. Methods An AA rat model was established by combined administration of
cyclophosphamide and acetylphenylhydrazine. After drug intervention, the effects of PMME on peripheral blood cells, bone marrow nucleated
cells, bone marrow morphological changes, levels of tumor necrosis factor-a (TNF-a), interferon-y (IFN-y), erythropoietin (EPO) in serum
and levels of vascular endothelial growth factor-A (VEGF-A), vascular cell adhesion molecule-1 (VCAM-1) in bone marrow suspension of
AA rats were investigated. Ultra-performance liquid chromatography-quadrupole time-of-flight tandem mass spectrometry (UPLC-Q-TOF-
MS/MS) was employed for the qualitative analysis of PMME, and the differences in components entering the blood between normal rats and
AA rats after ig PMME were compared. Results Compared with model group, the numbers of red blood cells, white blood cells and
hemoglobin level in peripheral blood of rats in PMME group were significantly increased (P < 0.01), the number of platelets was significantly
decreased (P < 0.05, 0.01), the levels of TNF-a, IFN-y and EPO in serum were significantly decreased (P < 0.05, 0.01), the levels of VEGF-A
and VCAM-1 in bone marrow suspension were significantly increased (P < 0.05), the number of nucleated cells in bone marrow significantly
was increased (P <0.05, 0.01), and the degree of bone marrow destruction in rats was significantly reduced. A total of 69 components including
amino acids, nucleosides, organic acids, vitamins, purines and sterols were identified from PMME, with the main chemical components being
organic acids, amino acids, and nucleosides. Four components, namely valine, eicosaenoic acid, histidine, and arachidonic acid, were identified
in the drug containing plasma of normal rats, while seven components, namely phenylalanine, eicosaenoic acid, tyrosine, sebacic acid, linoleic
acid, palmitic acid, and isoleucine, were identified in the drug containing plasma of AA rats. Conclusion PMME has a significant therapeutic
effect on AA rats and can improve various indicators and bone marrow damage in AA rats. The main components of PMME are organic acids,
amino acids, and nucleosides, with eicosaenoic acid and histidine entering the bloodstream in the form of prototype components or metabolites,
which can serve as the pharmacological substance basis for treating AA rats.
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Table 1 Effect of PMME on number of red blood cells, white blood cells, platelets and hemoglobin level in peripheral blood
of AArats (X £S,n=28)

45 FiEAgkg) AWMLY O4i/OK1024LY  ifi/MRAX10°A-LY  maEEA (g L)
Xt e — 5.18+£0.67 7.91£0.18 1541.75+68.44 157.00+5.13
FETY — 2.6940.63" 5.374+0.26% 2 043.13£258.07% 137.50 £3.70
PMME 18.51 5.4340.83" 7.2240.33" 171325422230 161.75+5.55*
12.34 5.651+0.61" 7.114+0.30" 1237.50+117.77" 161.00+2.00*
6.17 4.77+0.99* 7.04+0.13" 1 144.13 £50.82" 161.13+£3.40*
HEA 2.5%1073 5.65+0.39" 7.524+0.28" 1 689.88+100.55" 167.00+4.75™
FiEA A 5.9%1073 5.70+0.83" 7.194+0.34" 1 484.00+97.88" 156.88+4.42*

HXTHRALERS: #P<<0.01; HEBUAHLLE: *P<0.05 “P<0.01, %2 [,
#P<0.01 vs control group; "P<0.05 ""P<0.01 vs model group, same as table 2.
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504
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W R 18511234 6.17 HE PR
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XA #P<0.01; SREEMAILLE: "P<0.05
#P <0.01 vs control group; "P < 0.05

0=
R BT 18.51 1234 6.17 ¥ifl &AL A
PMME/(g kg ")

SHE AR 18,51 12,34 6.17 ¥H PRI A

A PMME/(gkg!) ZHA

*P<0.01, 2 [Al.

**P <0.01 vs model group, same as Fig. 2.

E 1 PMME Xf AA KR5S TNF-a. IFN-y 1 EPO /KRS (X£s,n=8)
Fig. 1 Effect of PMME on levels of TNF-a, IFN-y and EPO in serum of AArats (X £ S, n=38)
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Fig.2 Effect of PMME on levels of VEGF-A and VCAM-1 in bone marrow suspension of AArats (X £s,n=38)

&2 PMME 3 AA XREHEAZMAEHEHNZMN
(Xxts,n=38)
Table 2 Effect of PMME on number of bone marrow
nucleated cells in AArats (X £ s, n=28)

25 FE(gke) BEEHEZA/(X1090L
PapiiS — 3.414+0.82
it — 1.53+0.41%
PMME 18.51 2.924+0.63*
12.34 2.641+1.04*
6.17 2.504+0.73*
FHIEA 2.5X1073 2.0940.82
HiEEmAs 59X10* 2.25+0.59*

3.5 PMME %t AA KRB EEApER ARSI

3 o, Sk HRZH KGR B s P 783 A A 1)
SIWIE M4HM, 3% a5 M58 %, ANEE R E
Y. Y L P AR Ak B SR I, B R AN A ek
A, KENRWTE. g7 40 A R AL g . 45
TWHRE AL FisELm ) & PMME 697 )5, KERE
BEHH R AR D - BEYT M R L Rk . Hod,
PMME = 7] 2 2E 0] B R AR AR 1) e P2 1 e B
3.6 PMME £ZE 5 EERE

1E. AE TR PMME R T K L E
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FHEZE ML

PMME 18.51 g-kg™!

PMME 12.34 g-kg !

: e
PMME 6.17 g-kg™!

SRR BRI, SO ER IR AL ARG I, 5 e kR R AR -

Green arrow indicates a decrease in bone marrow cells, yellow arrow indicates an increase in mature red blood cells, and blue arrow indicates an increase

in adipocytes.

E3 PMME Xf AA KRB REMMASEMRIFNE (HE, X100)
Fig.3 Effect of PMME on morphological structure of bone marrow cells in AA rats (HE, x 100)

4. WRIEWED— T R BTSRRI EEIT
fic, PMME H3t% e H 69 ME2Eyr (£ 3), B
FERIER R AT 12 4 BERAE) 114,
AHUREIL Y 34 AN, girE R 3 A =S4k
G 3 A BEEA G 1A BRI AT 14,
V2 A BERERATED 1A B2 14
SHAREME A RN IR JRF . T RT3
o dr. Wl s Fos, fETFET, EWN
PREEF RN 1.25 min, —ZJRIEIRA m/z 164.071 8
IM—H] WIEE S, il H B m/z 147.045 7.
103.056 2 72.008 7 Ji g, AR H5 K04 e VT L H 43
F3UN CoHIINO, FEW HWRE TN m/z
147.045 7 [M—H—NH;]". 103.056 2 [M—NH;—

N T

JLfMy__f_u._wL«
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El4 IE (A 72 B) BFHEAT PMME 2B FRE
Fig. 4 Total ion current diagram of PMME in positive (A)

and negative (B) ion modes

#*3 PMME FULERDTIIEE
Table 3 Identification of chemical constituents in PMME

BY MNP THRE mh) %%

mmin TR e Tmem saE (<10

M+H]" 138.0549 138.0548 -1.0
M+H]" 165.0911 1650912 0.9
MA+H]" 151.0754 151.0756 13
9.73  CioHs03 M+H]" 177.0546 177.0553 3.9
0.58 CsHsNO3 M+H]" 140.0342 140.0344 12

0.61 C7H/NO2 [ ]
[M+H]
[M+H]
[M+H]
[M+H]

19.54  Ca7Hu0: [M+H]" 401.3415 401.3415 0.1
[M+H]
[M+H]
[M+H]
[M+H]
[M+H]

1437 CioHn202
14.37  CoH1o02

0.81 CioHuuNsO7P  [M+H]" 348.0704 348.0710 1.8
0.59 CeHisNO2 M+H]" 132.1019 1321023 29
1119 CoHz02 M+H]" 149.0597 149.0598 0.8
1843 CigH3402 M+H]" 2832632 2832639 2.6
0.86 CioHiNsOsP [M+H]" 364.0653 364.0667 3.8

401.343 5
119.035 3, 136.064 1, 348.221 7

135.032 7,152.057 4, 164.998 5,238.011 1,364.154 8

BTHH (ml2) k& il
78.034 3, 138.055 7 WEEAFR  ANRE
91.055 2, 119.086 5, 137.061 0 2-HKHT B ALK
77.039 8, 105.071 2, 133.065 8 4-CHEFER  AHERE
65.039 7, 93.035 4, 149.025 6 4-FIELTEE  FERTED
60.081 4, 80.974 4,98.986 2, 118.918 5, 144.106 7 6-F2 2 MR FERilties

T-HEERERE B
—HRRE BHER

58.066 3,59.074 0, 132.103 6 AHECOR FAMAE
65.0399,93.034 7,121.031 1, 149.024 9 PR AHIRE
83.086 8, 135.1177 claidic acid HIES

SH-HWM BHR
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R34

. N BT HHATHRE (mk) #E . N -
fr/min AFR BA THBE SWE (X109 BFHA (mz) e KA
200 CuHsNO»  [M+H] 188.0706 188.0712 3.1  65.0416,118.066 8, 170.062 8 T3] Wi P M R EERilNieN
070  CoHinNOs  [M+H]" 2041231 204.1235 2.1  60.0823,85.030 1, 145.052 1, 167.917 6,204.126 2 L-Z.BE AT AEBRETED
055 CHsNOs  [MAH] 162.1125 1621114 -68 103.0401,162.113 8 e AT, [EBRTED
057  CsHsNO4 M-+H]" 148.0604 1480611 4.7 61.0860,84.045 5, 113.074 0, 148.098 7 LBER R
125  GHiNO:  [M—H] 1640721 1640718 1.7  147.0457,103.056 2, 72.008 7 KHAR RS
058 CsHUNO;  [M-+H]* 118.0863 118.0854 -7.6 58.0651,59.0731,118.086 7 L-HER RSN
081 CoHuNO;  [M-H]* 182.0812 182.0816 22 59.9339,91.0562, 109.065 9, 147.0467 LHRR RSN
0.74  CeHsNO: M-+H]" 124.0393 1240396 2.7  80.0507, 124.0422 TR ERilNeN
081  CoHsO; M+H]" 1650546 1650552 35  67.0552,95.050 4, 123.046 0, 165.026 9 p-EER AHERE
081  CoHuNO;  [M+H]" 182.0812 1820816 22  59.9339,91.056 2, 109.065 9, 147.046 7 AERR R
1091  CisHuNOy  [M+H]® 3023053 302.3053 —0.1  88.0769, 188.088 3, 258.280 1, 302.306 8 R [EEAEN
096 CsHN20»  [M+H]" 127.0502 127.0507 3.8  67.9378, 84.0453,110.025 7, 127.042 1 i gz g BHE

M—H]" 1150037 1150037 02 70.998 6 ok EERiltives
M-+H]" 113.0345 113.0348 24  70.0297,96.010 1, 113.0353 JRIEE 3 BN

0.69  C4H404
0.79  C4HiN20O2

[M+H]

[M+H]

[M+H]

[M+H]

[M—H]

[M+H]

[M+H]

[M+H]

[M+H]

[M+H]

[M+H]

[M+H]

[M—H]

[M+H]
1758 CyHuO [M+H]" 3853465 3853470 14 81.0711,385.1801 %EE D BEER
075 CsHNO  [M4H]" 137.0458 137.0448 —72  55.0298,110.0358, 119.036 3, 137.046 4 RCHENS TSR
061 CHiNOp  [M+H]" 1441019 1441019 0 58.066 1,84.0820, 144.102 6 KA K
058  CsHiNO,  [M4H]™ 118.0863 118.0854 -7.6 59.0731 HISE B
9.73  CeHsOs [M+H]" 177.0394 177.0396 13 65.0397,80.029 1, 121.030 5, 149.025 6 HEEC fERE
053 CeHsN3O2  [M+H]" 1560767 1560776 5.6 56.0498,85.054 5,83.0628,93.0463,1100726  HER TERE
078 CsHNO  [M—H] 1350312 1350312 —0.1 65.0139,92.0257,135.0317 KA TSR
0.65  CsHsNs [M+H]" 1360617 1360622 34 65.0147,92.0257,119.0369, 146.121 4 [RIENS (A% By) HAERR
1438 CpHuO0r  [M—H]” 199.1704 199.1699 -25  65.9966,99.0827, 135.049 3,199.170 1 AR epillives
084  CiHiNsOs [M+H]"™ 268.1040 268.1035 -2.0 119.0369, 136.062 8 23] BH%
0.89  CiHiNsOs  [M4H]™ 2521091 2521098 2.9  119.0305, 136.063 8, 137.046 4, 174.996 6 3-Mi M AN
0.89  CiHiNsOs  [M4H]™ 284.0990 284.0992 0.8 110.0362, 135.031 4, 152.057 5 B AN
059 CeHiNOp  [M+H]" 1321019 132.1023 29  58.0663,59.074 0, 123.103 6 SEAR R ES
059 CeHiNOp  [M+H]" 1321019 132.1023 29  58.0663,59.074 0, 123.103 6 RAER R ES
0.64 CHNO:S [M—H]” 124.0074 1240068 —5.1  79.9560, 124.006 6 SRR R ES
1811  CiHnO»  [M—HJ” 2552329 2552324 -2.1 2552321 FRHARR HIEEE
2096  CxHy0:  [M—H]" 3112955 3112958 09 183.0116,311.1681 TeEm HEEE
1987  CypHs0»  [M—H]" 3092799 309.2817 5.7 152.0842,209.1548,309.1729 I B iy HEEE
1694  CiH302  [M—H]" 2532173 2532173 -0.1 116.9284,253.2177 AR R FNEL
950 CiHuOs  [M—H]” 243.1602 243.1596 -23  181.1595,225.149 0 LI-T—BRRER ANERE
879 CpHuO;  [M—H]” 2151652 2151651 —0.6 2151687 12-REA G AR
1493 CyHs0:  [M—H]" 2992016 2992019 09 116.9276,185.010 1,299.259 1 13- R HEEE
080  CoHpN:Os [M—H]™ 243.0623 243.0623 0.0 820298, 110.023 6 JREF AN
082  CsHsO; [M—H]" 103.0401 103.0401 0.0 59.0137 RETR EpINES
879 CipHuO3  [M—H] 2151652 2151651 -0.6 215.1687 RET IR AR
0.66 CsHN4O,  [M—H]™ 1650418 1650407 —6.9 59.0143,75.008 7 7- BRI AR
087 CoHiOs  [M—HJ 187.0976 187.0975 -03 97.0647,123.0820,125.097 5 I=R ALK
839 CipHnOs  [M—H]” 229.1446 229.1445 -03 167.1441,211.134 1 R Epilles
066 CHsOP  [M—HJ]” 1710064 1710067 18 789585 3-BERR i e
1234 CiH30s  [M—HJ 2852071 2852072 02 789577 TAR R EpINES
080 CiHiNOs [M—H] 267.0735 267.0730 -18 135.0308 IS¢} /3:ES
076  C¢HsO7 [M—H]" 191.0197 191.0199 1.0 111.0097 FIRR BNEE
091  CeHpOs [M—H]" 1310713 131.0713 —03  69.0343,85.0657 2RI AN
1727 CisHpOr  [M—HJ” 2792329 2792328 -04 126.9055,279.233 8 TEIHER AR
0.76  C3HsO4 [M—H]" 103.0037 103.0038 12 59.0137 [ EpINES
6.65 CioHisOs  [M—HJ]" 2011132 201.1134 1.1  89.0247,139.1127,183.103 2 %R Epilles
1966 CisH0r  [M—H]” 2832643 2832639 -13 283.2634 AR BEL
1050  CuHyOs  [M—H]” 2571758 257.1757 05 195.1935,239.1657 ap L HERE
2221 CiHxOs  [M—H]" 227.1289 2271285 -17 68.9959,112.9848,139.1126 sl ALK
707 CuHnOs  [M—H]" 215.1289 2151289 0.1 79.9574,153.1287,197.118 3 R AHERE
0.68  CoHiN20sP [M—H]™ 323.0286 323.0283 -1.0  78.9591,211.001 1 JRHR e
0.76  CeHsOs [M—H]" 191.0197 191.0199 1.0 57.0339, 111.009 7, 154.904 6 PR epillives
1472 CisHnOs  [M—H]” 249.1497 249.1498 0.5 68.9955,112.9855 HAH R e
1844  CisHuO»  [M—H]” 2812486 2812485 -05 281.2486 i ALK
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Fig. 5 Secondary mass spectrum of phenylalanine (A) and its possible cleavage pathway (B)
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B, REEGE PEVLHC 450N CoH N6,  He
RUARR) R 5 SCERIRGE XS 594, B
ENPRE . W 7 FiR, TR, Emm
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Fig. 6 Secondary mass spectrum of uridine (A) and its possible cleavage pathway (B)
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Fig. 7 Secondary mass spectrum of azelaic acid (A) and its possible cleavage pathway (B)
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PMME 18.51 g-kg
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Fig. 8 Total ion current chromatograms of plasma samples from PMME high-dose group, model group, normal

administration group and control group in positive (A) and negative (B) ion modes

&4 PMME EEEARFHIANMASTEELLER

Table 4 Identification of components entering bloodstream from PMME in normal rats

X T (m/z) R

wmin TR BTN WBE S (X109 WHET (m) D%y XS & &%
097  CsHoN:O2 [ 1" 156.076 8 156.078 2 92 83.0618,93.0463,110.072 6 A& 0.13
122 CsHUNO: [M-+H]" 118.0863 118.0872 77 55.0547,58.0658,72.082 1 4 2.56
20.70  CH4002 [M—H]" 311.2958 311.2970 39  183.0125,311.2959 AR 0.60
19.87  CaHzsOx  [M—H]™ 309.2803 309.2810 22 309.2803 R IER 1.97

%= 5 PMME £ AA KRNI EEER

Table S Identification of components entering bloodstream from PMME in AA rats

X TR (mlz) iR7E=
HE SHE (X109

tw/min TR B AR BHET (ml) 3% AEXT B 2/ %

1.70 CoHiNO2 [M+H]* 166.086 8 166.0870 1.3  91.055 4, 103.053 7, 120.080 3 KN 8.25
19.87 C20H3s02  [M—H]™ 309.2803 309.2810 2.2 96.963 2, 209.154 3,309.280 3 B 1 /- i1 2.43
1.41 CoHiINOs [M+H]* 182.0817 182.0830 7.3 91.054 7,95.050 2, 107.050 5, 119.050 6 &2 0.55
6.63 C1oH1s04 [M—H]~ 201.1137 201.1150 6.5 139.1133 2% i 0.11
1.42 CeHi3NO2 [M+H]* 132.1019 132.1020 1.0 41.038 7, 44.049 3, 86.097 7 R E R 3.43

[M—H]™ 279.2329 279.2329 —0.1 279.9299,261.233 4 TR 22.75

[M—H]™ 255.2330 2552328 —0.8 237.2233,255.233 4 FRARE 16.83

17.38 C1sH3202
18.21 C16H3202
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TR E FRIRE B AR R, 5 SCHRFRIE A AN TR I i R
ER IPC R T RRAE TR FE W 1400, T4 S v 40
REBARNS 707 & R ERE (5 8., R4 G
1 PMME [JIi Joi 4 2 45 e 4 PO AT 4R & LR
A SN AR, H g E L E
9, RfEiE K 10.

PMME Eill 4K RImEF, thavi gt
(A4 1.70 min, fEIEES AT, 193] m/z 166.0870
M+H] HES T B 70, HoHW A E8E mz
91.055 4 [M+H—COOH—CH—NH;]". 103.053 7
[M—COOH—NH;]*. 120.080 3 [M—COOH]*, R

RS 2 F IR R RS B PMME %
EG RSB, ZUAEMEE RN, L9
g EILE 9, HfRiEE WK 10.

PMME B4 ARt b et
[#4 1.41 min, fEIEEFEAT, /53] m/z182.0830
M+H]" e B 10, KR X E8E m/z
119.050 6 [M+H—COOH—NH;]". 95.050 2 [M—
C;HuNO>]". 91.054 7 [M—C3HsNO, ], HRIEAE A AH
XoFE. ZgEE R PMME $E45 R
LX), A5 NIRRT g5 A
K9, sz IE 10,

PMME E7l 4l kg, th &Rt
[ 6.63 min, 7EHEFEAT, 155 m/z201.1152
[M—H] e 781, R EE2HE miz
139.113 3 [M—H—H,0—CO,]", IR #7901
FiE. GBS B IR PMME %558 45 B EL 651,
AW E N R, g ugE e 9, %
fifr A2 WA 10,

PMME il R RIS, A AR & i
(64 1.42 min, fEIER TR, 32 m/z 132.102 0
M+H] e B 1, HoHWR E2E miz
41.038 7 [M—H—CO0,-C,H¢N] "+ 44.049 3 [M—H—
CO,—CyHg] « 86.097 7 [M—H—CO,], HHEHkHHHH
XoF . RS E I PMME %5E4;
EEXTB2, A B % e N R d IR, gk
WK 9, ZfgiEie ILE 10,

PMME 75 71 20K SR 3% o, AL A0 4 B7 i
(84 17.38 min, 7EHMES AT, 133 m/z279.2329
[M—H] #Ey 73810, KR T8 m/)z
261.233 4 [M—H] - 279.929 9 [M—H]", AR¥IEAEH
FEXS . RS BRI PMME %@ 4
X2, G N TR, H s R
W9, ZfFEis ILE 10,

PMME &7l K U, LA (7 B i
(84 18.21 min, fEMEFAEAXT, 133 m/z255.2328
[M—H] [J#E5 5 s3], H 0 v FE5H miz
237.223 3 [M—H—H,0] . 255.2334[M—H]", R4
FEHARN 707 B RS BIEA PMME %
TE LG RN, 2GS NARRRR, R
WwEILE 9, HfFiEE K 10.

3.8 ETFTHTIHERR PMME BEMR S S800
BRLEERES
FHF UPLC-Q-TOF-MS/MS % 5 [F N\ ML 5 7 R,



PER 2026£7H B57% B 148 Chinese Traditional and Herbal Drugs 2026 July Vol. 57 No. 14 « 5389 «
83.061 8 91.0547
A F
930463 1100726
82.064 5 95.0502
360496 119.0506
56.0402.' 560642  81.0470 1070505 1153 0457
wh ol . | R (L — ! 0
30 40 50 60 70 80 90 100 110 30 40 50 60 70 80 90 100 110120 130 140 150 160 170
mlz mlz
139.1133
ssosly7| 380658
B G
570583 201.1152
1500741 7ol 85.0570 88 024?1'0829 157.1235
77 ; - 137.096 1| :
450346 56'05.3_| 590500 ‘ 7032 810352 09005 §‘1z1.|0009 139.1904 2011254
Ll L [} I [N NN n mo o ki I [ 1
30 40 50 60 70 80 40 60 80 100 120 140 160 180 200
mlz mlz
3112959 410387 |44.0493
C H 43.0543
86.0977
183.0125 |311.1708 45,0343 570581 69.0709
L l 11
200 400 600 800 1000 1200 1400 1600 1800 25 30 35 40 45 50 55 60 65 70 75 80 85
mlz mlz
309.2803 279.9299
D 1
2612334
| ) L
200 400 600 800 1000 1200 1400 1600 1800 200 400 600 800 1000 1200 1400 1600 1800
mlz mlz
120.080 3 2552334
E 103.0537 J
77.038 4
91.0554
79.054 7
51.0233 2372233
| 53.0393
[ | 1 L L L
60 70 80 90 100 110 120130140150160170 180190 200 210 200 400 600 800 1000 1200 1400 1600 1800

A-HEARR; B-SEAMR; CEAMR: D-— kAR, E-RNER: F-RAK: G-% R

m/z

m/z

H-F52aR: IR

A-histidine; B-valine; C-arachidonic acid; D-eicosatetraenoic acid; E-phenylalanine; F-tyrosine; G-decanedioic acid; H-isoleucine; I-linoleic acid; J-

palmitic acid.
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Fig. 9 Secondary mass spectrum of PMME entered blood components



« 5390 » PER 2026£7H B57% B 148 Chinese Traditional and Herbal Drugs 2026 July Vol. 57 No. 14

0
N
¢ NOH __HCOoOH V/]/W CH; 0 CH, CH,
HN NH HN NH —HCOOH —CH,
: miz1100726 - HC o — HiC -2, H3CJ\
mjz 156.078 2 NH, NH, NH,
HEm —NHj;
miz 118.087 2 miz 72.082 1 miz 58.065 8
N B
¢ e —NH
m/z 93.046 3
o CH,
o —SN T Hie™
HN N HN NH,
m/z 156.078 2 m/z 83.061 8 m/z 55.054 7
HER
/@ m/z 95.050 2 )W( —H—H,0—CO,
HO mlz 201.115 0 i > Z
—C3H5NOZT 0 miz 139.113 3
—NH
HO NH, *Ho
milz 182.083 0 m/z 119.050 6
_CstNozl P 2 R CH; O —H—CO, H; C3H6
H3C _— H3C \
© miz91.054 7 OH milz 41.038 7
NH,
m/z 132.102 0 35 5% mlz 86.097 7
l —H—C,HN
>7NH2
mlz 44.049 3
0
0
/\/\/WJ\ T /\/\/w
— oH
mjz 255232 8 mlz237.223 3 o

gl \/\/\/\/z\/\/\/\/\)J\
OH

cH m/z 309.2810
7S AR IR
0 (0]
/\/ﬂ/ﬂ/\)& WJ\OH
0 m/z209.154 3
mlz279.2329 —CgHyg
—H—H,0 l N
R
* 0
= AN S /\/\)J\OH
S 0 m/z 96.963 2
m/z261.233 4

10 PMME AIMAESHISARIRE
Fig. 10 Fragmentation pathways of PMME entered blood components

R, RS THESEARE T —ER. A FAIRE 724 (stem cell factor receptor, c-Kit) 153,
TR 538 I S SIE A BAZ O A AR o 25 [F N2 A 7SI EE. TNF-a & IFN-y 48
G RN RSB ZENLS], B diien s SRR EEEHBOCR, B LT LE
VR 2 R 40 40 B AR R R % A& Cerythropoietin 11, &R Eds Gt R H 2800 TI%R 6.

receptor, EPO-R) B4, W& 56 1240 M S JE 42 ) 52 SRR, HAR T ElEd 5 EPO-R KA & H Y
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A-molecular docking diagram of eicosenoic acid with c-Kit; B-molecular docking diagram of histidine with c-Kit; C-molecular docking diagram of

eicosenoic acid with EPO-R; D-molecular docking diagram of histidine with EPO-R; E-molecular docking diagram of eicosenoic acid with hemoglobin;
F-molecular docking diagram of histidine with hemoglobin; G-molecular docking diagram of eicosenoic acid with INF-y; H-molecular docking diagram

of histidine with INF-y; J-molecular docking diagram of eicosenoic acid with TNF-a; K-molecular docking diagram of histidine with TNF-o..

B 11 AMXRKD S0 LR 7T XHE

Fig. 11 Molecular docking diagrams of key entered blood components with core targets

R 6 ANMXEHNSHOERNS FIESH R ABEEIRRIKER

Table 6 Molecular docking parameters of key entered blood components with core targets and their association with efficacy

indicators
2R bR ER NN O A #5468/ (keal-mol ™) B AT HAE A
A4, mMakr HER M & A EPO-R -5.1. —4.9 % S A8 (SER-94, 0.22 nm)
B a4 HER. —H—IH]R  c-Kit. IFN-y -52. —5.6 PR S74kE (SER-73, 0.23 nm)
TNF-a. IFN-y R —IERR TNF-a. IFN-y 42, =56 Bk IR 7 4 Sl

1 kcal'mol ™! = 4,182 kJ-mol ..
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T VAT O AR E ) 2 RV, 015 SER-94 T2
B 0.22 nm, 3 WIZH R HIE i I 30 B 1K) SR K 5 A7 5
T~ — o T D) 3 et 7K 2 s 93 8 e o it A
52, XF IFN-y fl c-Kit RILHE W ISR 71, 456
fit 15 ] -5.6 . —5.2 kcal/mol (1 kcal/mol = 4.182
kJ/moD), B - — @B SR Al ) 45 A FERR
Wr IFN-y B K351, BhIA) o-Kit {55 s, SE
HT 5 EMAEEE.
4 g

AA [P 3 BRFAE A2 B s 1020 A F o1 ] 14 if
RIS, RIRHLEE R R R B R
DL 3 AR 40 B 3 5 A . — KB LR, 288 AA
TETY R I A A A0 ek, (RAH O RS 2 B T
MNP 53 T o 456 W I A5 5 S 1R B
fIE, DL ANER e T B R AL R B EE T 2
AT OS] 2t 4 1 5 3 MR B
BN 2175 R R ) 98 1 S o AHIF G I B RS 7R 2
IM3E o TNF-o0 23 417, AR 9 2% 2RI S B (A% O
IEES, TNF-o A 5RZUEIEC R IL-6 B, K&
2 WA FAUESE, XA L IL-6 AR MR K R 5E n]
HEZESHNRSERS O DRAEBKRR
(thrombopoietin, TPO), 1 H ¥ #iE 5 A% 240 7+
W A R A I /N ES6-S8), @R A B E 42 T 7 EL
41 R I A vE A AT VBT, AR N =K EPO
SR 4k R R AR 2Rl YRl i IS 28 Sas A Ek
M TPO I 42 T 8 A% A4t 10 A QA2 73 24059010,
DRI, RIS 2 1 /MR R T s e ML AE S e i
Tl 5 H P SO T B S R AR A A B
RUEZIR TR it AWFRREEGN 1L-6 5
TPO R IL/K -, {HE PMME T, 7% TNF-
o~ TFN-y 55 J8 0 P55 R o8 PN A1 R I VK
S TR L MO T R A X RAIE
T PMME 7ETTHHERE RN i S
FRASFRIZH S IATER . EPO S04 Ak 5T 4
JEER, R IR A ) EPO KT AT Js B A Py 3 i
Thee . B Sl O 55 i T A AR O A 36 3 1 1 ]
i 753365 1L 40 MO B8 25 5 5 338 I RE E N AP I, A
F T3 1T ARG ) Bh 5 o VEAM-1 /& —FHRERS A
SE A A SRR TR A, VCAM-1'
BRI 5| S AHM, 538 i/ AE 4 4k 42 it
EHESNLZC], VEGF & —Fp B A 3% e 1 5 AE 1
TRV T, 6T R A B A 22 RN
PTER, ReXinmeE @miEN:, (et piErsed,

R EBER H VCAM-1. VEGE-A 7K 1] J g
BEEMIhAE. MAUALT AA RER, VCAM-1.
VEGF-A 7 & [FK0), A fa R iR, HSAHK
WEBE R VCAM-1 Al VEGF-A 7K-PRO A2
BETNE, R AARS NERBLEESMER T
FPEEMEIN . 457 PMME T-Hilf5, KR E R T 5
W HEAKH VCAM-1 A1 VEGF-A #ik[liE, £
PMME MY B 98 PR 1 ik BRI RE A 2
(et B BRI A 1R AR 5 N B A iE . s
A5 ) B L A 257, PMIMEE Jgid I F/4H 40 A Fr)
HE FhF 530 RSt 7O I 5 ) S S A B
PRI, AT A HERA D) B 0E i s R

FE G 45 2577 NN D IRGA 25, 10 IR G I 253t
N MR HIZ IR B8 U AL, BRI L4 5 245 301
MBEEVIRR . HREYALERERSMIEF RS T
XTI A 2= 5. ABFFACR A UPLC-
Q-TOE-MS/MS &% PMME R4k 22 i A 34T £
fiE, 4K T PMME £E IE 5 KRR & AA K BRI
IR EAT 0T AR R, PMME W FE 0 A
MURZE. MK, R NUAEY . igPMME J5,
MIEH R R 2 p 4 e AR . B — R TIR
HATRKACAETR 4 FPRisy, 1E AA KRB e
B —ER . RANER. REAR. 2R 7
R WL AR 7 # sy, 45 PMME 78
IEH KRNI P AT B — 3. X Hex IR 5 0E
HAHE, RS H RN B R
AR IR A 2G4 PR e It 2 0 e, R
iR 4> A PMME f RSN L5

IR I E S AMA BT, 5
RSy (R —Hik—mR) & TiEd
friE e, BB E RS, R L R R
. BAH P ik— RS =S, TR
13 M gm i Bk, R s i B ER Y B-4E AL
FEEST R, SESMNEHIRN KGR IRAE A
HIL AR AR, SRR TE AA RS I RHZER &
NE TR H AU i 4 R FH B RS . A FER I, AA &
W A D) 78 5 T 4 B A 1 o D Mg 4
MU AERCE ANHE, T ECE BE RO R AR 1
F R0, A, ik SRR T R AR SR T BRiE T A
FGIPE R 97 PR Rt — 2P A T RECT . AA 1)
TR BRHIE 2 — 2 i BEIE A 2 52ty PR RE
SLE B R EE B BN 4LZD AL, BIFTIB K “&
BERmItL” , DRk, JReFid— SR faEnt
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W A AR B TE A O 2 ARy (peroxisome
proliferators-activated receptor y, PPARy) Kk
HEBEE IR AN S 7T A 20 PR S 1 (1)
HEHG 5y, BIEEVOE T 41 sl 1t AR e
o FERMBIBOIRAST, 2040 A HoAh 2H 2340 i
JBER 5 R A B S A 4 A5te8) . [E]I, B R AN
FURBMIEE (40 Coo - 1D CHHIESCEA — MNP R
PEOO, BEAEHE DR 2 PR - BRI o AR K B AR Y ¢
) i IR, AT RE R — AR A
PRI AE SAE BRI XCEAEH T, HLAKTT RE
FEAIC 1 00 iZ 38 B AR 1 F 1 i 07 2 1 AR Ui
bR, AR M P 4ERrBGm ks, e TR
SEAVIRLE N Rz Bk B 13 I 4R BRI 2 4, P
ifh. dah, ARG ZHRERE TR AA
KR T 5 5 TF B TNF-o A1 IFN=y /K°F, B 2L
o T TN S RS MR B . X
—RERPRAUTRE S Tk —IGIR % VIR .
T ImRE T KRB AR TR, AR
DT RR A Jon B A R P S B R R 1, R ad it FE
W% Al -F-xB (nuclear factor-kB, NF-xB) M #2%4J7
WHALE F S (mitogen-activated protein kinase,
MAPK) & 8RE(5 50, 2 30 5 W4 i A2 3%
N T A% TNF-o IFN-y S5 48 PA 1 [ 43 A0 71,
PR, HE L) — Bk — M B AR A 7T e 2 PMME
RIEPLS . R E IR O ARI R — .
1E AA PRIEHLEIH, % T+ 1) IFN=y A1 TNF-o
2xi@id Fas/FasL i&48 EL#E15 S BEIE LT-/4H 41
RAETT:, FFm BB E MR, HE =4 h%
— TR AR AT BE I HE B AR v A K IR O i A
S B3G5, T A R A S T S AR R ) AR
1 e el e e s R AR e ol IR B P e 455
7 TNF-o/IFN-=y % & i 2 19355 S R T el
H 2R N N LRy I 2 6 0 B S
T, I 7 HRRR B A, HonT a2 2 R R
AL A3, K 58k B H At 45 8 B T e AL
WEY, i e s AP E Ao Rk
Ao TDMR R RS, SRk T AR E
PR FNLL AP B A, [RIINE IA R ek 2 Ui 25 kst s 1)
AARITERPETS . AA BIALE SRR BT
2H 2 R PR DR B N I AT DRy AR M 0 i 4 4t 78 2 A%
IR, TN £ 2 AH 40 P (48 5 5 1 21 4
)& . HED PMME RE 235 011 AA KBS I
LA AN AL B KT, P EIE T HERIE A

HAT AA WBEL R PR R 2 1 . RN ERAE

PMME &7l S A& BT IEW 4 254, 3t

MRS S B 3 2 1R 57 bR R A T e

B, RNAREGHMEER (20K, ZHE L

RE) ATIR, AA BEHHEAEZ . BHRIE, &

TR IR L] B8 8 250 4 - N 23 A Y

2, GRS R SRR .

AHEAAM AA KRR, Wi T PMME A
HBITIMKIER, 2 UPLC-Q-TOF-MS/MS
FOR W E PMME J897 AA 25800 I kA, itk —
AR PMME 4R A #5 & AR AL 7o 42 fi R g
MIEER . SRTT, AWFFAAAE—E R RIR . REAR
T TR 7 MAE R %~ 1R KBt DS I 3K 3 1) A= ) 2
WAL, (TR PR R AT IR, ARG
IR SRR 2 3 R R P ) 22 SR AT RS A BT . R
KA oA 0 ER F S RREAS R #4001 70 J2 B A
G, LA BAPE X PMME Y657 DhR I AR R0 o
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