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Abstract: Objective To analyze the differences of components between co-processed fresh Rehmanniae Radix-Sojae Semen
Praeparatum (co-processing group) and the compatibility group, compare the efficacy differences and compatibility in improving
blood-heat model rats, and explore the potential mechanism of both clearing heat and cooling blood effects and the synergistic effect
of co-processing based on plasma and urine metabolomics. Methods Ultra high performance liquid chromatography Q-exactive HF-

X (UHPLC-Q-Exactive HF-X) technology was employed to analyze compositional differences in the water decoctions. Rats were
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subcutaneously injected with dried yeast and given anhydrous ethanol to create a blood-heat model. Body mass and anal temperature
of rats in each group were monitored. Blood was collected from the abdominal aorta to determine the whole blood viscosity and four
coagulation parameters. Hematoxylin and eosin (HE) staining was used to observe the pathological changes in lung and stomach
tissues. Ultra high performance liquid chromatography quadrupole-time of flight tandem mass spectrometry (UHPLC-Q-TOF-
MS/MS) technology combined with multivariate statistical methods were employed to screen potential biomarkers related to blood-
heat syndrome in plasma and urine samples. The metabolic regulation mechanisms and their differences of the processing group and
the compatibility group n improving blood heat syndrome were analyzed. Results A total of 66 chemical components were detected
in the co-processed group decoction, while 57 components were identified in the compatibility group decoction. After the intervention,
the body mass growth rate of the diseased rats increased significantly, the anal temperature decreased significantly, the whole blood
viscosity decreased at all shear rates, the PT time was prolonged while the APTT time was shortened, and the pathological changes
such as inflammatory cell infiltration and hemorrhage in the lungs and stomach tissues were improved significantly. In particular,
compared with the compatibility group, the processing group showed significantly better improvement in anal temperature, whole
blood viscosity at medium and high shear rates, and pathological changes in lung and stomach tissues. Metabolomics results showed
that 55 potential biomarkers were identified in plasma and urine of blood-heat model rats, involving eight metabolic pathways. After
the intervention, 20 biomarkers were significantly regulated in the compatibility group, involving o-linolenic acid metabolism, steroid
hormone biosynthesis, and citrate cycle metabolism pathways. Whereas 26 biomarkers were regulated considerably in the processing
group, involving five metabolism pathways. Conclusion Fresh Rehimannia Radix processed with Semem Sojae Praeparatum may
enhance its clearing heat and cooling blood effect by regulating sphingolipid metabolism and tryptophan metabolism pathways, which
provides a scientific basis and reasonable support for the clinical application of fresh Rehmanniae Radix processed with Sojae Semen
Praeparatum in traditional Chinese medicine.
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R SR GEE ], R AR EARE (O
Ja&RIT) BETT, MTHRTRmRE R, K%
AMERG PRI — EAUE R H . IS 9IRAE
2RI WHRR AT, T30 X R R B IR
Fif. wEIRT HAZ, RITEIRE AR E R
ik B 2 IS IIE 25225, 1807 S
i, A2y 24, QRAOF R RSB A H [F 4T
X AR R ) VAT

“IRIT” BRI AR FH 25 75 22, K 2 WREG% €
ELITRAE 75 A AT BT A IR 7 7%, BT h s
Ml “ LAZGHI25 7 BRFIRIE B BRI, HH 12
W22 K, BIHOKIE BRI AL, e 173 3 O
(e SHEBTUA 45 LA AR 5 AT A 2550 R 24 0k
R0l SEAEHVERH IR, TEIGIER S b R E
SRR, MRIVURER. BB, &FEHTE SRR
BARIZ R, WHEEE A, EAmALIE, A
IRITRNE M2 2, AR FRIRIR R e,

HARNE W73 5 SEEFEDTE B I8 % 4T,
I PR 1 ZER BN B AL B2 hfily I S E
W AT AT RATE R A FATE O
28~ AT VI B 8 58 2 R BT R AR R A A
QAR GAE B 100, d TR 2 AR Tt
B AR L, DIEHE ARG, Aty 224 ™ H

IYNCNE= GLX 37 Z IS S e 2 A X | PN
BN SFUEE L5 F R S8 S A FTT AR A
FRNE M5 B 2l $uiE, HBUER 121,
R, SCHRERIAHL, SR, R EEFEET
LI NI T H AT A B, RO PR ) 1 A
b 39 B[R T M A 0 A 7R B LA A o (1 i PR
HER . BRI, ARSERS St TR, RS
BFFTHT K BORU P fr Z2 57, B8 T AT
X IR BRI TR, Rt — PR T
AR, TR IR 5 M BAGEA ALY AR B 5
fifi b, BT R S EEAT AT A AR AR
Y &S SAUE BRI, SRR i
AL IR G E T R A I R TR AL

1 #8
1.1 {42
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THEFEAAAEE] ); Wonbio-96c Y 5y & 2H 2k
A C Rl R AE IR A IR AR SBL-10DT Y
R FE I VL CT R 2 AR R A IR AFD;
Centrifuge 5430R Y /& 38 ¥ ¥ & O Bl (4
Eppendorf /A 7] ); NewClassic MF MS105DU %! Hi ¥
KT Kl MERF ) A 7] o GeneSpeedX 1 il & B Lol
(EREMEARERA S AR LA D Milli-Q
Intagral-3 B! 4E7KA (3E[H Millipore A 7]); Multi
Reax 4ReMimliEdRz#s (f5[E Heidolph AH]).
1.2 iK%

fief A HORE S T R, S 20230301, &TRTRE
BN K ZE I L E N X SR B g M ) Hh s
Rehmannia glutinosa Libosch. FUETEEEHAR s ¥R T B
i e E DY) R R 2 A BR AR, #itS 230101,
2w NG EHEYI K. Glycine max (L.) Merr. ¥ %
Ry (BE) KEEINTH, H/%4G (hEZ i)
2020 Fhbritt . =/ H 240 H = B A AR B R A
FRAHE (it ZKA2203), JTL/KZEE (20240221),
WA o B LGS B I (A] C activated  partial
thromboplastin time, APTT) Al & (L5
STY20201-71-7)+ #EIMLEFHS ] (thrombin time, TT)
KA & GItS STY20301-58-4) ¥t ifi filg JF ) [a]
( prothrombin time , PT ) A&l &€ f & (#t 5
STY20101-77-9). £F4E8 A5 (fibrinogen, FIB) fi
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FAYFRIIES . SCXK ($4) 2020-0005. 5256 R id M
PERIFR 1R, KR EBOK, SEabrdE R R EEL
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202310A038).
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R R T M) o AR A by 5 S R T L )
BN 10 f5E/KIRH 30 min 5 KBTS, SOH
SCKRIE 20 min, VUZE20AREE, 20BN 8 =
KR 20 min, ZPAEUERE, &9F 2 B, RAE
HEFERAURAERE 0378 g/mL, BI15 [FFT4LK BT .
BORY IR 5 ik G SR, SR LR ik ik
4% 0.378 g/mL, RISECIRZH/KRIR . M= FEZ
MARE R, FHZRKER, Bk 50 mg/mL H=
M AZREN. ETREhERE, BT,
BTN ZE KT B iR 2, I e B A AE 100
mL, SR ERE N 0.2 g/mL T B RHE 2, B
FH LR -
22 EHGIBERTISTH
221 BEHASERPIHIS ORI 100 pL [F4T
H AR FE &, N 400 uL & WAR (L-
2-FIEHERR 0.02 mg/mL £5) IRBUR (-
B 10 1), WHERE 30s 5, R HEE 30 min
(5 C. 40 kHz), #FEfFET-20 C. 30 min.
4 °C. 13000 r/min &0 15min, BE R, 25
W, 100 pL B (2K 101D 8%, KR
ABFEARE 5min (5 °C. 40kHz), 4 ‘C. 13 000 r/min
20 10 min, FEL G ZE W NS RN
MU, AT 6 1.
222 A% UHPLC-Q Exactive HF-X #5254
VOURE BT FR I R AR e S RN, (B S REER L IE
HE TR, REPRIEE m/z70~1050. &
THEEHEIE: 3500V (+)/-3000V (—), < 345
kPa (50psi), FEIIN#S 90kPa (13 psi), BTIK
IR EE 450 °C, 1R RE 2054060V, 733
60000 (MSY) /7500 (MS2),
223 il%&sF HSS T3 it (100 mmX2.1
mm, 1.8 um), JMEIHA 0.1%FBR-5%LIEK (A),
0.1% HR-5%7K-47.5% 7 INBE NG (B B EEE/L -
0~3 min, 0~20% B; 3~4.5min, 20%~35% B;
4.5~5min, 35%~100% B; 5~6.3 min, 100% B;
6.3~6.4 min, 100% B~100% A; 6.4~8 min,
100%A; AR E 0.40 mL/min, #FEE 3 ul, #
IR 40 C.
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A AFIENTH 21 g AF-FIERRER 70 ke
T, WHIGRG 28 R H 0.3 gkg (DLEEZ &
e KBS ANAERETHE RS E R E A
6.3030, MR ER ig A Hh g 5 (R F T 6 ) i e R 25
REN 1.89 g/kg-d), HRHEUR AL A HA TS L6
FEER, KRG TR T BRI S]IRR %
IR 2 15 3.78 g/kg BA BT I s M AE
DRI, A SIZB6 Aff e i 2 H vk 2 O [R) T 4 i 45 24 77
N 3.78 g/kg.

232 . GRS B SPF 4% SD HEME KR
30 @R e, BENLA s A4 BB FH
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FaRIER, AR HHM sc 7&K 0.1
mL/kg, HAZKHLEH im 20% TEEEHK 0.1 mL/kg,
KRR e AR, BRaadst, 4R ig
%7 1 mL /KSR, FHA ig 4T 1 mL 4K,
R EEEE R EWEERR 1 h 5, 2 A4
ig 0.1 mL/kg 47K, HRZH ig MR AT 2G
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233 AEMFERIRSE RIRGZS 12h 5, KESE
ALK, RHARWEREIRE T ELEH,
—80 CIRAF. FHJ5 ip 10%5GEL ELZ2 484 (0.03 mL/kg)
VBN BT K BREEAT BRI, BRI F5 I 3 3 ik i T
AR FENERPEN RS RODE T REH 3.8%
MR ER AN 0 ) B 25 K ML /R . 4 000 r/min &40 10
min J5 B EIE, RUOMMEEE S, —80 CIRIF. R
A & B LV E T80 CAERIRAT -
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€, TEHETF AR T i D VR AR, S8k
ANILE 2 em AL, HCE 3 min JFEUE, 10FAKR T
B, EIEMATAER)S 1. 20 3. 40 Shilles
HRRATIE, DN
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B4z 2 mL VE N IMEARARA, 405l 5E 1. 54 30,
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241 EVIFERPIHE ORI 150 pL =R
RIS BRI RE T 1.5 mL BEOEF, A
450 pL Ji g R TIE R, WhE 5 min, 13 000
r/min 250> 10 min, %% F3EHT 1.5mL .08+,
FRRE A, B R3E W EWAR/NEAH T UHPLC-Q-
TOF-MS/MS HEFE T ol S B IR 3 1L %
PRIGFEA 20 pL, JREHSF MK QC FEAFIR
W QC FEA, H TR 28 Fe e tEA B S M.
242 A JFEZhEAE = (DBS) TifE,
K FH HEE 25 B8 YR BSTAEIE . B TR N7 =
RFEAH. TOF MS 1 TOF MS/MS 73 5ILA m/z
100~2 000, 50~1500 FAT 4434, Wi#H RilisiT
i) 23508 150, 50ms; Wi EAHBIAAE . — %
% ESUMS (—/+), BirSHx BN BTR
GS1379kPa (55psi); &Y GS2379 kPa (55 psi);
A7 CUR 241.5 kPa (35 psi); ii/E 550 'C (=) /
550 C (+); W HE ISVF-4 500 V/+5 500
V: EFEHIE (DP) —60V/+60V; hif#AEE (CE)
—10 V/4+10 V. —Zii% ESIMS? (—/+), 18175
BB SmRBEAR; LKERE (DP) -60
V/+60V; flifEfEE (CE) —40V/4+40V; CES %
BN 20.000; BFRULEIR IRD % BN 66.633; &
TRERTE B IRW BN 24.917.

243 i 44t Zorbax Extend Ci;3s UHPLC #F
(100 mmX2.1 mm, 1.8 um), JREIHHA 0.1% FER/K
(A) -5 (B); BEFEWEMNE: 0~10min, 5% 58%B;
10~25min, 58%—95%B; 25~27 min, 95%B; 27~
29 min, 95%—5%B; 29~31min, 5%B; KR &
0.3 mL/min, #FFEHE 3 pl, 35 C.
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251 JKAENRAL RO B AL B RGBS
RO 4 22 4k RO/ Progenesis QI ( Waters
Corporation, Milford, 3&[E) FFATHL L. 1R
Sl ARy ARBEE AR IE . WEXTSE, RAEE 1A
PREFI ] 53 far LG AN R B (R K0CH RE R, ] EREH o
WGBS B EEE FEHATICR, BRAREMER.
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252 EVIREAREHEAIE K Analyst TF 1.6 844
KRS HE R TN MarkerView™ #E171617 51|
XS 55, EBRFEMRIESS, 33 HOREE . 5
i BRIV 57 52 25 Jl 1) = AR R R o Kb b
Ja HEHE S SIMCA 14.1 A4 #4T Z g it 7 i,
T8 e I B U 32 B 43 43 A (principal component
analysis, PCA) ] WA [6] 26 51 K B 4k Py AR
Z e, Al B T ) A ) e ik
F 5143 #1 Corthogonal projections to latent structures-
discriminant analysis, OPLS-DA), LA VIP>1 fll P<
0.05 bRk i il Be xS 70 KA B35 1 F B Vs 2
FEACUYD, 75 N2 E % 2 (human metabolome
database, HMDB) HIGt#REL K 55 KA 5 F}4 4
(Kyoto encyclopedia of genes and genomes, KEGG)
AFLHE R AW RS AR 1 R, IRBOE
EZFNIEMEDNT TR B, &6
Peak View™ #1158 i 22 7 W IR HEACE Y (1 %558, F)
F MetaboAnalyst i 3R HLIK 2 7 A IR AR P 2k 47
AR B K (1) AH 28 73 BT

2.6 ZitESH
SKH SPSS 26.0 A EHR#HATS M. 2
HFEA B LSRR BRI R 07 2250 WT, 4677 2255 U
LSD EHEATH I PP EL L, 45 07 22 A 55 Wk
Tamhane T2 FEATALEHPILEEL, P<0.05 FonZE 5
Faiharm Lo VARFTH R Be AR A /K BT & i
Wil SRR RE 1, &I RARAR G RO RE 2 AT
FERE Spearman #H IS 73T (cloud.majorbio.com) Jf:
HHTHSCHERE 221, P<0.05 RRZFA 12
3 #R
3.1 BHRIBUERS S

5 B B L T, AT IREE N R, —
Q. —gmnE e, EIEE TR IS T
38 Fib s p sy, B RN R E Y 32 ML
W, EREERE, A TIE. fE AT
YKoE 66 FbEER sy . AR IE 1. Irfa o
i, H 9 N AFE T FATH T, 7370000 SRS
(16). FABMEE (19). 6-FFAEMEM (34). N-

®1 FEETEREMERRTFHLFERS

Table 1 Chemical composition of aqueous extracts from co-processing group and compatibility group

) HipE g RE s e
e e BERwmin (r;m ey ETHR HTRS (i) R 3T

1 A CsHoN3 047  112.0869 112.0871 1.50 [M+H]"  68.0499,83.0609, 95.0607 + 4+
2 HER CsHoNz02 057 1540622 1540614  -4.95 [M—H]"  80.0368,93.0448 + 4+
3 DIL-RER CsH14N:02 060  175.1190 1751187  -144 [M+H]"  70.0656,115.0861,158.0920  + 4+
4 DIL-WHER CsHsNO2 064  116.0706 116.070 7 1.14 [M+H]"  68.0502,70.0657, 116.0703 + +
5 B C1H201 067  341.1089 3411093 1.50 [M—H]-  71.0127,89.0233,119.0340 + 4+
6 JHRIE CsHsNs 068  136.0618 1360617  -053 [M+H]"  94.0401,119.0352 + 4+

134.047 2 1340463  —6.64 [M—H]"  92.0243,107.0352 + 4+
7 N-ZFRARE C7HuN:0 068 1540975 1540973  -1.12 [M+H]"  95.0607,112.0870,136.086 8 + 4+
8 I C1H201 075 3411089 341.109 3 1.15 [M—H]"  89.0233,101.0233,179.0555  + +
9 HiERK CsHuNO2 085  118.0863 118.086 4 0.94 [M+H]"  550548,72.0813 + 4+
10 JKER CsHaN4Os 100 167.0211 167.0206  -3.05 [M—H]"  96.0192,124.0142 + 4+
11 B CsHsN20 101 123.0553 123.055 3 045 [M+H]"  78.0345,80.0499,106.0287 + 4+
12 Wi CsHaN4O 1.04  137.0458 137.0457  —0.56 [M+H]" 940404 110.0349,119.0347 + +
13 RAYkKER CsHs0s 128 137.0458 1730086  -3.03 [M—H]"  85.0284,129.0183 +  +
14 B CisH2010 177 3611140 3611147 1.70 [M—H]"  151.0392,169.0498,199.0612 + 4+
15 gt CuHisNsOs 189 268.1043 2681035  -2.08 [M+H]"  119.0354,136.0616 +  +
16 S CsHsNsO 189 1520567 1520566  -0.75 [M+H]"  110.0351, 135.0300 -+

150.042 1 1500413 527 [M—H]"  108.0195,133.0146 - 4
17 L-ERER CoHuNO; 237 166.0863 166.0861  —1.06 [M+H]"  103.0545,120.0808 + 4+

164.0717 1640711  -3.96 [M—H]"  91.0542,1030547,119.0493  + +
18 Bkt CisHz20s 276 3451191 345.1197 1.10 [M—H]"  165.0549,183.0648 + +
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i s AFR teimin () ) (X109 Bt BFHA (min) fof AT
19 FREMHER CuHaN:Os 283 2291547 2291543  -172  [M+H]"  70.0656,86.0968, 116.0707 - 4
20 B C1sH2409 286 3491493  349.1485  -136  [M+H]"  123.0805,151.0748, 169.0850 + 4+
21 N-G-ZBL A H) CoHisNoO, 289 1871441 187.1439  -128  [M+4H]"  86.0967,128.1069, 145.1332 + 4+

L
22 5-S-HIES-HACTF CuHisNsOsS 2.94 2980968  298.0962  -217  [M4H]"  97.0280,136.0616, 145.0310 + 4+
23 SRR CsHsO3 299 1270390 127.0391 008  [M4H]"  81.0340,109.0285 + 4+
24 D-(+)-(uE R CuMiN:0; 301 2050972 2050969  -1.36  [M+H]"  118.0652, 146.0599, 188.0702 + 4
2% CioHuN2 304 1611073 1611072  -110  [M4H]"  117.0705, 144.0807 + 4+
26 W CsHiN 308 1180651 1180652 094  [M+H]" 910543, 1050699, 117.0573 + 4+
21 FRT CuHuOs 319  227.0914  227.0909  -046  [M+H]"  121.0643,149.0595,177.0548 + 4
28 246-=REKLE CeHeOs 322 167.0350  167.0343 391  [M—H]" 9501391230441, 149.0235 + o+
29 3-ZBEknE C/HINO 341 1220600 1220602 098  [M+H]"  96.0447,104.0495,122.0600 + 4
30 HETHR CisH2Ow 345 3731140  373.1145 133 [M—H]"  149.0600,211.0609 + 4+
31 T CisH2Ow 346 3731140 3731147 177 [M—H]"  149.0599, 167.0705, 211.0607 + 4+
32 LK CeHs02 347  109.0295 1090285 946  [M—H]" 810333, 91.0176,108.0206 + 4+
33 RIRMEMRER CwH/NOs 356 1900499 1900496  -138  [M-+H]"  116.0511,144.0438,162.0546 + o+
34 6-FEERENE CioHoN 367 1440808 1440807  -073  [M+H]"  74.0242,130.0655 -+
3B EMEITR CisHuOw 369 3751297  375.1305 209  [M—H]"  107.0492,151.0756, 213.076 4 + o+
36 N-ZBEL-BEEE  CuHuNOs 382 2220772 2220772 010  [M—H]  107.0492, 163.0398, 180.0659 -+
31 WEHTD CsHuNOu 385 4981970 4981960  -101  [M-+H]"  151.0754,168.0651,318.1328 + 4+
B KIKE CisHuOs 392 2910863 291.0857  -2.30  [M-+H]"  123.0440,139.0388, 207.0639 + 4+
9 R CrHs04 413 1530193 1530186  -4.83 [M—H] 850282 109.0284 + 4
40 AFEKGR CHNOs 425 1530353 1520346 477  [M—H]"  66.0337,107.0371, 108.0446 + 4
41 EEHTF CoHxOnw 435 4471286 4471276  -215  [M+H]"  270.0519, 285.0753 + 4
YNGR CaHxnOs 456 4171180 417.1170  -2.34  [M+H]"  137.0239, 2550645 + 4+
43 KREHENE CioHgO4 460 1910490 1930493  -130 [M+H]"  133.0282,178.0257 + +
44 RERAEREE CHs0: 466 1230441 1230441 059  [M+H]"  67.0548,95.0494 + +
45 RETR CrHg0s 466 1690143 1690136 -390 [M—H]"  108.0206,109.0283 + 4
46 PRRE AR CisH1o0s 471 169.0456  269.0460 172 [M—H]  169.0652, 197.0596, 224.0459 + o+
47 KBEEH CuHaOu 479 4470933  447.0942 205 [M—H]"  255.0296,285.0407 + 4
48 WWE3-Z LKA CuHuNOs 488 289.0830  289.0835 171 [M—H]"  146.0595,173.0702, 2450931 -+

= A

A
49 RASMIVEAER  CuHeNO, 503 1880706 1880703  -158  [M+4H]"  118.0653, 146.0598, 170.0596 +  +
50  6-#ICR CeH1203 508 1310714 1310703  -8.00 [M—H]"  85.0648, 113.0594, 129.054 6 + 4+
51 N-ZBE-L-5%E  CsHisNOs 510 1741125 1741122 -132  [M4H]"  86.0968,132.1018 + 4

1720979 1720974  -325  [M—H]"  131.0895,130.0864, 128.1086 + 4

52 MeRIATE CaHxnOw 519 4331129 4331119  -243  [M+H]"  153.0181,271.0596 + 4+
53 kB CuH2Os 522 2291445  229.1447 050 [M—H]  167.1437 + 4+
54 W|-3-2 CwHNO; 526 1740561 1740555  -300 [M—H]"  130.0652, 1440447, 146.0601 + 4+
5  FHMAEK CigH1206 553 3010707 301.0699  -256  [M+H]" 2580513, 286.0464 - 4
56 RTELRR C1oH1004 555 1950652 1950648  -178  [M+H] 1450282, 149.0593, 177.0542 + 4+
57 IR CoH1504 593  187.0976  187.0971  -253  [M—H]"  97.0649,123.0845,125.0963 + 4
58 AKBHEE CisHiwOs 596  285.0405 2850409 139 [M—H]"  133.0289,151.0025, 175.0391, -+

199.0405, 241.0492
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BE wah BFR wmin DR SR RE B (i) W R
(m/z) (mfz) (X107
50 MIEE CisH120s 601 2710612  271.0617 170 [M—H]"  147.0440,153.0181,189.0528 + +
60 2-&H-134- 1 \kt CieHuNO; 605 3183003  318.2996 -222  [M+H]"  256.2627,300.2915 - 4+
=

61 EMTFRA Ci6H1205 6.09 2850758  285.0751 -236  [M+H]"  229.0847,270.0516 -+
62 Kufn CisHiOs 612 2550652  255.0645 -256  [M+H]"  137.0231,153.0691,199.0749 + +
63 fEMEEE CuHx0s 616 2311238 2311238 109  [M—H"  87.0076,171.1016,213.1124  + +
64 NN-TIFCHME  CisHuNO 629 2251961 2251957 -216  [M+H]"  83.0859,100.1120,1431179  + +
65 (R)-3-FHNEHEM  CuHz0s 644 2431966 2431967 056 [M—H]"  57.0341,59.0128 -+
66  16-FMETAME CisHyOs 6.80 2712279  271.2285 234 [M—H"  2252221,253.2190 + +

RO E], R AR PR IE

~+-stands for detected; — stands for not detected.

LME-L-BR 2R (36) TR R (55) KRR Z (58,
2-F A\ BE-1,3,4- = (60) JEBET 2F K A (61).
(R)-3-FIENTRERR (65), HLnik Tt d: i [F4T
J& A eI I IR L i o A RER

3.2 ERURILIEREN

321 FAKRRILEZMN WK1 Aor, 5TA4H
AHEG, RS ZH K RS G A i B G K B T R
(P<0.01), 4. ShATEEZEMS (P<0.01), £H
MAMAER S ). 255 THlE, B, FFTR
BH 4 245 2K B o 3G K Fe B 25 1 (P<<0.05.

0.01), FHIREARSZEM, SHALMEL, FRFTHK
R 4+ Sh TR ERK (P<0.05), FAHLLFHM:
K RAEIERG 5h ATIR & PR (P<<0.05.0.01),
PR FIFT LR P A P o P R P LSO

322 KL OK BRIV I AR 2 R i DY AR 4L
2 R, 5 EAME, B KR 4 Fib)AE S
TR FEYEEE R (P<0.01), PT WE46%
(P<0.01). APTT BE LK (P<<0.0D), #&si AL

A 30+ B
- 40.
=

5 o

< 309

K =y

k= e

e '

\‘_{:’

&

wH R 5 RIE R 0
fit

TG RIS, SRR, T2 ] 5 F AR
KRS VIR T2 MEE (P<0.05. 0.01), FifiZl
AL 2 PR AR 200 571 A1 30 57! EIARS R (4
FHE (P<0.01. 0.05). FCAHZH K [FIFT 435 ] 25 e
PT (P<0.05), FHERESif APTT (P<<0.01). Ffs
BH FIB bR EE N (P<0.01) LAk, TT.
FIB HARSHZ WL REEZER, (MEREENE,
SeARHARL, [F474H ] B2 RN 20057 Al
30s T UIARSR TIAIMAL R (P<0.05), #Rik AT
A ET e e A AR S AR, HH R AR A
AT RE- 5 PRSI MR MR 5%

323 B HAMIEARAE TSR R
F Spearman AHIG/MHT, LG T vk T AR M R 4T
HABEAHAEE T 66 Fhib 225 5 AN [FII 8] &S AT
T A3 Rt i DY TS 2 PR A DG, A6
SERLE 3. REIR, SRR S T2 R
ZIAAFLEAIRNE, S50 i S 2R TEADG, KRS
RN S 2R e, Hor, G, . mIAERT
S|

f
“HHA%
At
3T

SRCEER

5 a s TP<0.01; HSEAALLE: #P<0.05 #P<0.01, K 2.
*P <0.01 vs blank group; P <0.05 *P <0.01 vs model group, same as Fig. 2.
1 AR T HEFTEH @A MR AR EIEKE (A) MIDE B) BIFMW (Xts,n=6)

Fig.1 Effects of fresh Rehmanniae Radix processed with Sojae Semen Praeparatum on changes in body mass growth rate (A)

and anal temperature (B) of blood-heat model (X £ s, n =6)
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Fig. 2 Effects of fresh Rehmanniae Radix processed with Sojae Semen Praeparatum on changes in whole blood viscosity at

different shear rates (A) and four coagulation parameters (B) of blood-heat model (X = s, n =6)

(14 1.6 P 5 DT 40 s A i AR R 2B ARG, AAE
TETRIFTA/K IR R 9 AN R385 4 1 3 B 2 A
K, HEAEENE, ERPIHRR.
324 JWFIEHALUREY: HE Jete W 4-A Fr
N, T EAKRIES R WS 55 BAHK
BT UL I RS R, I S AN, SRS
JELBE R 6L fis P T UK B 6 MR AR IR, SR
BEI AT 0K B R MR IR, Bz Hifl. %4
TG, RIEANIIRE . B i 5 H AR
R EGE, HApRFTHSEE SR BN .
WK 4-B s, 2 AARREE a7 0L E A R
KENUZ, A ZEHMpamiz, S8 esERi
B S . BEAYAER T ] LB R 2 B/ NTR S
I, KRR JZFIRE A IR IRANE , RO AIRIE 23
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JRIBAEA J QC FEARI i Hin 4 Marker-View™
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K5 iR, 25 A SRR REA SR IE B TR
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B TCIK CBEAR TR BR AR P ) IR R R ) AR
BB, A 6 fian, (EMSEAH RAAE IE 5 B Tk
R4 514 0.636 F10.760, O° 4354 0.458 Fl1 0.493;
PRI R AE IE A B TR 43 14 0.788 F10.809,
0% 4y 51 0.701 F10.762, QC FEAEH AL, UFH
X EsfaE, EEMRE, SRS RE. A
Mk & BB R [FIFT A IS RE S PCA 15401
WS SR 43 B JRIFEMTE PCA 13575
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Fig. 3 Heatmap of correlations between chemical components in water decoction and pharmacological efficacy indicators

SRV IANTITO A
'?’"'O,‘.} d

El4 G4 HR T EEHTES) AT M MBS AR (A) NBHELE B) FIERSHZM (n =3, X200)

Fig. 4 Effects of fresh Rehmanniae Radix processed with Sojae Semen Praeparatum on histopathological changes in lung (A)
and stomach (B) of blood-heat model (z = 3, x200)
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Fig. 5 PCA scores plots of plasma samples (A) and urine samples (B) from rats in blank and model groups (n = 6)
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Fig. 6 PCA scores plots of plasma samples (A) and urine samples (B) from rats in each groups (n = 6)
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Fig.7 OPLS-DA scores plots of plasma samples (A) and urine samples (B) from rats in blank and model groups (n = 6)
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Table 2 Potential biomarkers in plasma and urine of blood-heat model rats

BE ok BER W B — T (X‘fﬁ) TR " v e

1 FER CsHsOr 113 [M-H 1910197 1910197 03 670189, 850307, 87.0092, ®3 PU |
11,0080, 19,0180

2 LR CutHiN20 312 [M—H 2030826  203.0828 10 7402451160506, 1420658, 1000 P |
159.0922, 203,081 7

3 RERWIWARS CgHiNOSS 418 [M-H] 2020023 2120024 05  77.038 5, 79.955 9, 80963 7, a1 P |
132.0470, 212.0020

4 SCHRBTRRRER  CoHuOsS 1220 M-H 2000227 20010227 01  79.9564, 106.0435, 1210661, %2 P |
1391121, 2010217

5 MAAMEEHER  CuHaNOS 774 [M—=H] 5122688  512.2692 09 5122669 1000 P 1

6 TR CasHaaNOs 877 [M—H] 4643018 4643019 02 402.3044,464.3038 89 P |

117 CasHisNO?S 882 [M—H] 5142844 5142848 09 5142851 1000 P i

8 HaEhismm CasHeaNOs 1040 [M—H] 4483069 4483072 08 740232, 4022959, 4043177, 1000 P |
4483060, 448.3548

9 B RE1-BERR CisHzNOsP 1120 [M—H] 3782415 3782418 08 629650, 789583, 969714, 1000 P |

3782374

10 LysoPC (20500 0) CasHigNO7P 1140 [MHH] 5423241 5423247 10 860949, 1041065, 1249998, 1000 P 1
1840731, 542.3260

11 LysoPC(16: 1/0: 0) CaHigNO7P 1060 [MHH] 4943241 4943246 09 86.0065 1041071, 1249998 1000 P |
1840743, 4943247

12 FEREER CatHoOs 1180 [M—H] 3912854  391.2855 04 327.2636,343.2668,345.2802, 1000 P |
347.2914,391.2841

13 LysoPC (20 400 0) CasHsoNO7P 1240 [MHH]T 5443308 5443403 09 86.0060, 1041064, 1840731, 976 P |
184.3197,544.3356

14 LysoPC (162 0/0: 0) CaHsoNO7P 1310 [MHH]T 4963308 4963407 19 86.0966, 1041074, 124.9997, a3 P |
1840735, 496.340 1

15 LysoPC(18: 1/0: 0) CasHsaNO7P 1360 [MHH]" 5223554 5223559 10 860979, 1041083, 1840755, 1000 P |
504.3473,522.3579

16 LysoPC(20: 200 0) CasHsNO7P 1400 [MHH]" 5483711 5483716 09  86.0065 1041079, 1840742, 1000 P |
5303603, 548.3727

17 89ME - THE=MM  CuHuDs 1430 [M-H 3192279 319.2280 05 59,0165, 179.1059, 257.2232, u9 P 1
301.2174,319.2263

18 1-0-F /K d-2- ¥ - CoHsNOsP 1510 [MHH] 4823605  482.3608 06 860952, 1041059, 1249988, 1000 P 1
sn-H IH-3- TR AR NEL 1840731, 482.3609

19 LysoPC (18:0/0: 0) CosHsNOP 1530 [MHH]T 543711 5243117 12 86.0966, 1041069, 184.0736, 82 P |
506.359.8, 524.3709

20 LysoPC(17:0/0:0) CosHsNOP 1530 [M—H] 5083409 5083413 08 224.0685,283.2644,508.3413 1000 P |

21 LysoPC (15 0/0: 0) CasHiNO7P 1540 [M—H] 4803096 4803097 02 2240684, 255.2324,480.3095 1000 P 1

22 LysoPC (20 1(112)0: 0)  CaaHesNOTP 1570 [MHH]" 5503867 5503868 02 860958 1041073, 1840737, 1000 P |
532.3791, 550.388 6

2B PC(3:) CaoHaNOsP 1590 [MHH]" 7605851 7605846 07 184.0749,185.0748, 7605843 1000 P 1

% oV CisHx02 790 [M-H a3 271aNs 07 1348984,277.2179 1000 P |

25 LysoPC(20:0/0: 0) CasHssNO7P 1830 [MHH]" 5524024 5524023 02 86.0043 1041072, 1840744, 1000 P |
534.3951, 552.403 8

26 LysoPC (22 1(132)/0: 0)  CaHaoNO7P 1870 [MHH]" 5784180 5784184 07  86.0025 1041078, 1840708, 1000 P |
5604125, 578.418 7

2 KA CisHan02 1920 [M=H 2532173 2532175 07 2532175 1000 P |

28 eHANER CaHzz0: 1960 [M—HI 3032330 3032334 15 590131, 2051946, 2502423, 1000 P 1
285.2220,303.2327

2N WihE CisHz02 1990 [M-H] 2792330  279.333 10 92327 1000 P |
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30 docosapentaenoic acid (220-3) CooHz:02 080  [M-H] 302486 3292489 09 2852588, 311.2413, 329.2466 000 P |
3 MR CisHzz02 80  [M-H] 2552330  255.2331 07 2552326 000 P |
32 LysoPC(22: 0102 0) CaHeNOP 2180 [MHH]™ 5804337 5804338 03 1041074, 1250019, 1660649, 1000 P 1
184.0725,580.4304
Bk CieHz02 220  [M-H 2812486 2812489 09 2812485 000 P |
3 LysoPC(4:1(152)0:0)  CaMuNOP 2220 [MHH]” 6064493  606.4489 07 1041052, 1249999, 1840731, 1000 P 1
586.4429, 606.449 4
B HIG bR CaHa:0; 2380 [MHH] 3192632 319.2638 19 79.0524, 910548, 107.0864, w2 Pt
1211007, 319.2644
% SM(d18: 1/18: 0) CaHgN:0P 2860  [M+H]™ 7316062 7316059 03 184.0713,185.0831, 7315568 000 Pt
3 SM(d18: 1/24 2 1) CaHaN:0P 2870 [M+H]™ 8136844 8136848 02 86.0086, 1840734, 1850768, 1000 P %
186.0775,813.6347
kI G WD CsHs06 103 [M—H 1730002 1730092 01  67.0189, 850294, 1110091, 1000 U 1t
129.0195
N NZEMZZRRGBER  CuMaNOwP 106 [MH] 3900796 390.0798 05 1120492, 2010882, 229.0438, 1000 U 1t
372.0726,390.076 4
40 4R CaHoNOs 146 [M—H 1820459 1820461 09 79.0185 920508, 1080456, 1000 U |
120.0458, 138.056 1
N REMAER CoHuNo0s 205  [M+H] 2451860 2451861 05 680495 840810, 860597, 1000 U 1
86.0956, 132.0658
8 SREGER CsHu0s 209 [M-H] 170557 1170556 -0 550196, 57.0362, 59.0139, %7 U 1
710507, 73.0302
8 5-FITRRE CuHisNsOsS 285 [M+H]” 2980968 2980971 07 610104, 1190338, 1360617, 1000 U ¢
193.1043,298.146 7
M ERR CuMNOs 303 [MHH]" 2060448 2060449 07 770879, 1040490, 1320441, 1000 U 1
160.0389, 178.0495
85 RIRVEMER CuMNO; 332 [M—H] 1880353 1880354 03 659982, 1440454 000 Ut
46 117020 ZFEZYE  CaHuOs 466 [MEH] 3652323 365.2326 09 1310864, 251.1792, 311.2005, 806 U 1
it 3472162, 365.2299
a7 IR CuHuNOs 584 [M+H]” 2060812 2060813 06 510220, 530384, 770382, 1000 U ¢
103.0537,131,0492
8 PRI EREE  CubuOr 614 [M—H] 2070080 2970982 08 500143, 710145, 75.0094, %2 U |
45 85.0300, 121,066 4
49 PR CrHe04 636  [M—H] 1530193 1530195 08 650403 670194, 910205 1000 U |
109.0309, 135.008 4
50 1T ZRESGEE  CaHyO 762 [MHH] 3492373 349.2380 17 1451011, 2712057, 2892171, 95 U 1
313.2167,331.2255
5 1R CatH0s 765 [MHH] 331268 3312275 22 133004, 1711152, 295.2041, wrouoot
313.2168,331.2279
52 BB CaiHz:05 765 [M—H] 3652333 3652335 04  57.0348 2331918, 3032345 1000 U ¢
347.2236,365.2348
58 BB CaiHat0s 780 [MEH] 3632166 3632169 09 247.1354, 2611495, 287.1631, %0 U 1
345.2075,363.2149
54 YR CuHoNOs 883 [M+H]” 3183003 3183009 21 700652, 88.0757, 1020012, 0 U 1
256.2632, 318.299 8
55 CAMAm CioHaNO; 995 [MHH]™ 3023054 3023057 10 57.0690, 70.0642, 880747, 1000 U 1
284.2944,302.305 1
P, SR (D AR (O P, U-R

The increased (1) and decreased (|) contents compared with the control group; P-plasma, U-urine.
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Fig. 8 Levels of potential biomarkers in plasma and urine of rats in each group
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Fig. 9 Pathways analysis of potential biomarkers
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