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 E: B WRARSKARAFESERALSSER, YVEPWRAEEXIEHNIN . B B KREARER, @it
LIS 55 20 R R F KSR T, LK BRI AHE (D-xylose)« B E (GAS). A4 A25-2 (IL-2) - IRSRSER T-0 ( TNF-a)
NPERR, WA SR R R BAE AT IR, 3T HPLC JET A AR LB RBF I E R . R 55Xt
TR, BRI KRS D-xylose. GAS /K THI R RK (P<0.01), SHERMMEL, BaOrSimEadst, SAHARR
IiE D-xylose~ GAS 7KF#5E2 Tt = (P<<0.01), HAE A HFAIE L D-xyloses GAS /K35 15 2 5 F 4L e 7l &4 (P<<0.05.
0.01), SXTRAAIAALL, AL AR M IL-2 A TNF-a K P EZEA R (P<0.01), SHEBAMLL, K4 254K R ME IL-2
H1 TNF-a KPR ZE K (P<0.05. 0.01); S RHFIEAMIL, KAOPHIEARRIME IL-2 f1 TNF-a /KPR 5B
ik (P<<0.05. 0.01). HPLC il &5 SRR AL MBI FT 5 e KA. G518 KA EFIZ RS AT LA S TR0 2538 KRR
RURAE, ARAEMEBIERNTAR, KA SAETFHEEERRD .
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Comparison of effects of Hedysari Radix and Hedysari Radix Praeparata Cum
Melle on Buzhong Yiqi and differential analysis of its chemical compositions
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Abstract: Objective To compare the effects of Hedysari Radix and Hedysari Radix Praeparata Cum Melle in Buzhong Yiqi and its
chemical composition, and preliminarily reveal the mechanism of Hedysari Radix processed with honey. Methods A rat model of
spleen qgideficiency was established. The rats were treated with different doses of water extracts of Hedysari Radix and Hedysari Radix
Praeparata Cum Melle and the content of serum D-xylose, GAS, IL-2, TNF-a were used as indicators to study the differences in the
efficacy of Hedysari Radix and Hedysari Radix Praeparata Cum Melle in Buzhong Yiqi. Based on HPLC techniques, the different
components in methanol extract of Hedysari Radix and Hedysari Radix Praeparata Cum Melle were analyzed. Results Compared
with the blank group, the serum xylose, gastrin content in the model group were significantly decreased. Compared with the model
group, except for the low dose group of Hedysari Radix, the serum xylose, and gastrin content of the rats in each administration group
were significantly increased (P < 0.01), and the results in the middle dose group of Hedysari Radix were significantly higher than those
in the middle dose group of Hedysari Radix Praeparata Cum Melle (P < 0.05, P < 0.01). Compared with the blank group, the serum
IL-2 and TNF-a levels in the model group were significantly increased (P < 0.01). Compared with the model group, the serum IL-2 and
TNF-a levels in the rats in each drug group were significantly decreased (P < 0.05, P <0.01); Compared with the medium dose group of
Hedysari Radix, the serum IL-2 and TNF-a levels in the medium dose group of honey-processing Hedysari Radix were significantly

decreased (P < 0.05, P<0.01). There were differences in the chromatographic peaks in the fingerprints of Hedysari Radix and Hedysari
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Radix Praeparata Cum Melle. Conclusion Both Hedysari Radix and Hedysari Radix Praeparata Cum Melle can significantly

intervene and improve the syndrome of spleen qi deficiency in rats and the pharmacodynamics effect of Hedysari Radix Praeparata Cum

Melle is better than that of Hedysari Radix. There are differences in the components of Hedysari Radix and Hedysari Radix Praeparata

Cum Melle and these differences may be the active substances that cause differences in the efficacy.

Key words: Hedysari Radix; Hedysari Radix Praeparata Cum Melle; differences in compositions; Buzhong Yiqi; spleen qi deficiency;

xylose, gastrin; IL-2; TNF-a
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A, RS @A, BRAFVTE.
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LLIC LM RE N R B H N 48 Bl rg 7 iU XK G
R e B2 24 K 2 24 2 e v 24 285 2 ot == ]
R 2% L8 NEREY 2 745 W< Hedysarum
polybotrys Hand. -Mazz. TR . KB T B
YO B0 T AT 22 s, S HR RS
K225t v 24 5 78 00T =5 F WA B 20 70 il 4 €
NEFHEY) F M KB Rheum palmatum L. )T IR
5WRZY A MG R Y FEE E K Astragalus
membranaceus (Fisch.) Bge. var. mongholicus (Bge.)
Hsiao BRI Fr o
1.2 @4

SPF ¢t SD KB 90 W, i (200+20)
g, M EROV R 2N B EDT TR G, SiE
FIES SCXK (HD 2015-0002. 177 5 1 FA 53 IR &
FEHITE (234+2) C, MAHBEEHITE 45%~50%.

1.3 X5

KEEEE (L5 20160105). D-xylose (#t5
20160302), REMIELY T HRAR; KK
D-xylose % % il M o& (5
201704SU-B30087)+ Kl GAS Bk b0 2 171 & (it
5 201704SU-B30839). KR, 1L-2 B G ik 7i &
(fit5 201705SU-B30208). K R A SE A F-a
( TNF-a ) B B % % X 7 & i 5
201704SU-B31063), Wksubio 227 ; &5 # R (i
BO¥=98%, LS 150629). TEWIfE R (FRES
$=98%, #t5 150629), JLGNEIBEMF AR
bi; BEREIET (HE2H=98%, fits
PS000687) TEMNALH (& =98%, Hibs
PS000672) . FH H K (Jii & 7% =98%, #t5
PS010559), FHRE BAEMRIH AR A s H

B (fitg, bS5 20160305). 4 (fikg, it
5 20151201) BEER (Eailg, Hik5 20150707, K
I3 3 =237 01] | I

14 X5

BT125D /2 —4 iRk (AL 2€ 24
REEAUBSEBR AT ) Epoch BEFRAY (S5 [ 13 2%
HIRAFD; MDF-U71V #-70 CHEMKIRIKEE (H
AKZ=VAT]); Biofuge Stratos il A4 B LHL (3£
ERBHRIX I AT ; Agilent1260 15 F0BA (A%
HC-Cig faif 4 (250 mmX4.6 mm, 5 pm). DAD
s, Agilent A F] .

2 HiE
2.1 RLAERHIEZ

BRBIMA R E LT, Podph i+,
Filt, IR (0.2~0.4 cm), 7E[HHGE KT
HEALIAT . B B RIR A TR, ik 750
IR I MR 25 EliE 1 h, 20764 100 70 F A% 25 g,
IKRE ) 20%. WERFRIREE 70 °C, HEHIESE 2.5
h, WA EERE 3 cm, %R IR 21 F BL A
SERE, BUHSE, #H.

22 K. RLAK. RAKRKEKERIGIE

S AIELL ISR 600 400, 200 g, & T HEEUR



¢ £ % Chinese Traditional and Herbal Drugs 3% 50 & 28 13 #§ 201947 A

* 3109 °

P, 55 LRI 10 52 RKATE 1 h, eigElt, 5
2 RIS LN 8 fF /KR 1 h, BRAJED, 28
3 RAPEE LN 6 M5 RA/KRZ 1 h, E#gEd U,
Iy 3 IRIET G IE, ronliRYE = A A 2 0.54.
1.08. 1.62 g/mL, &, Zralfizesttl, T4 Cik
FATRATF 8 FH o 50 L B K BRI 2% 77 15 A 21 B K B

IR BRI 400 g B FHEEUR N, 25 1 Jum
A 10 52 MKEE 1 h, EHRgEd, 565 2 R jEd
RN 8 A EAIKATE 1 h, e, 53 kiaE
BRI 6 5 EM/KAIE 1 h, EHJERT. ¥ 3K
WG, IRFEETHZGE 1.08 g/mL, R, Mk
O, T4 COKFHRIEE.

BOKIR A 5.5 kg BETHEIEAN, N 10 =K
WK, INIE WS 10 min, EHGER, KIERIRGE =
TR 1 gmL, B, MZEE O, T4 CUkFER
.

23 AP ESIERLER

231 SEEH KRIENWEFET dE, %itHE
PLEEHLE 7335, ¥ 90 1 SD et K BRBEHL 4> %t
FRZH 10 K. G 80 K. BRI RThG, Kk
PR KRB AR . T (RIPEXT D 41
FATEAR T m i E (257 & 5.4.10.8.16.2 g/kg)
HFR AR T mflE (EAFE 54, 10.8.
162 g/kg) 4, 4 10 H.

232 BEREH] RBERARR, SRR R,

75 FEST 3 R E G IERI AT AR E ).

BART v A KR HEE R, Blok: WH
1% 75 gkg 48, HHYOK; BRHT ig4h T 1 g/mL
IRTKRR 20 mL/kg, FHET (25+1) C.

KR 50 em (UK EL A E TR BB AR S 4S8 5
EAZK BT E 10% MR 22D Wik E T ()
T R E R R R BENK T, G R IiARE
E, BMEWERD P R KRB, $#
FHE ERK. STRRAEHETE, BHUOK. 48],
HES: 14 d.

233 YT BAERIRIE, KEKH ig 4
T 10.8 g/kg M5 B EIKIZI, LLREA K LR s
AR ig 45F 162, 10.8. 5.4 gkg ML
B AL RKIE . SAMARRERFERZEL 10
mL/kg ig 4 TAHM 24, S HRAFBRA KR ig
BT ERIRMZARIK, R 1IR, ELLGZ515d.

25 2 RIS o0 A ZEL A, FLAR 25 AH R St i 5 2% A1
234 FEECRE SR 15 REHKREE.H

KK, [FIRME RS H KRR E, L2)E58
16 X, 4% 1 mL/kg 733 ig 5% D-xylose ¥, 1 h
&, KM ESBKEUL 5 mL BT AR A R
th, FIRHCE 3 min, 4 000 r/min. 4 ‘C &> 15 min,
I iEWE 2 mL EDTA &, f£T-20 CIKFE&
H o SR 58 B fa B S51AR S8R B o

2.3.5 IRbAEI 2 NE B NCR AR AL AT B L iE
FEdh 4 384T IL-2. TNF-a. D-xylose fll GAS 7K~
Mg, Rl g7k R SR % (ELISAD X7 &
W, FLAA D B4 R RE AR5 6 18 B 7 VA o
24 ERHSSH

241 AEASVERIGHIE SR DY s AL
MR iE s, i, 20 Hifi. ¥3K 60 C
T, BIEEFE. RS RIS L0 BERE ok
K% 3.0g, B 150 mL #EEMF, IAHFE 30 mL,
T 75 CREMAENRSEEL 1 h, JE, BEMRHEIERK
)5, EHRE 10mL =HEF, H5, FHL
2.4.2 JREXTER SRS SRR RS
S IR R BEREIE. TR &
FRRAIR AL 2,98, 596, 0.72. 2.22. 0.34 mg, %
MET 10 mL &, InH R A, €8T 10
mL #=IfiF, ENERR AL By C. D. E. 20E%
WX 5 s S 2% 2 mL, EAR A 10 mL,
il TR A X HE AT F, & 0,

2.43 HPLC fifxkfF ikt Agilent HC-Cis
FE (250 mm X 4.6 mm, 5 um); FSIAA L HE-0.01%
WERR/K VST, ARFIE 1.0 mL/min; A&7 280
nm; FEiE 30 C; AR 10 pL. BREETEIAR T I
F 1o EMERERMT, Bk BmE R

#= 1 HPLC HERBRIEF
Table 1 Gradient elution of HPLC

I 1] /min 1% 0.01% T BR /K VR / Yo

0 2 98

5 5 95
20 16 84
35 18 82
36 30 70
66 60 40
80 90 10

25 GtFERE

Bl KA/ IES oA, W ATA SR H
X5 TR, FEF, WA BRI RN R %
43HT (One-Way ANOVA); HlE AT & IE& 404 H.
i AR W-H BRAE e . DA -2 F SPSS
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3.1 #HPRESIEMELER

3.0 KPR UM TL-2 Al TNF-a M50 40
J PR e g5 R B oR, SXHIRALAEL, AL KRR
IMiE IL-2 A1 TNF-a /K35 52 T+ (P<0.01); 5
I AR, & 25K R IMIE IL-2 KA AR
FERER, BRARMEARHAZEREE (P<0.05) 4,
HAZBAMAERYAEE EE (P<0.0D); {4
H K FRMIE TNF-a PRI A FIFR B PR, FRa
TR, HAh & 25920 2 R B Gt 24 X
(P<<0.05. 0.01), HH, e FIEHFK LM
FEMAZEREE (P<0.05), HAM&ZYHZERY
EHEE (P<001); SaEhAEMMIL, K
BRI K RUMTE IL-2 A1 TNF-o 7K-F 35 B & 1%
ik (P<<0.05. 0.01). Z5HENFE 2.

3.1.2 XPEEACKRIME D-xylose #1 GAS 521
XA R, BAMA KRG D-xylose fl GAS
K EZERRIC (P<0.01); SHRAE, &2
W2 K BRI D-xylose Al GAS 7K AN A2 B T 5 -
Hrh D-xylose fill 4 B EIR, BRI AR E SN,
HAb S 29 2 3 dEH B3 (P<0.01); 5K
AL, KA FFIEL KR ME D-xylose
KPS, ZREE (P<0.01). MFH GAS JE 4
PR, BRaRMFIEAS, HALK 25 7%= R
eH B (P<0.05. 0.01); S rAFIEAMLE,
KA R A EAKRIMIE GAS KFEZEF & (P<
0.05). 4R IE 2.
32 ARSRAKERES O

KA VY43 A5 B R AT BRI LT B RE L 4% 10
B, % “2.407 BUR 7RI SRR, % “2.4.3”
TR i mle . ik E L E 1. MR4E SR

£2 HKEARME IL-2. TNF-0. D-xylose ¥ GAS /K E LR

Table 2 Determination of serum IL-2, TNF-0, D-xylose, and GAS levels in serum of rats in each group

2H 5 FlE/(gke™) n IL-2/(pg-ul ™) TNF-o/(pg'uL™")  D-xylose/(ng-mL™") GAS/(pgmL™")
ot HeL — 10 203.69+ 8.06 41.524+2.09 4514032 55.261+4.73
AR — 8 276.64+10.29"" 52.014+2.19%" 3.1740.22%° 34.76+5.26%"
R 10.8 10 231.68+10.12" 44.75+0.45" 3.85+0.33" 50.14+5.30*
FANES 5.4 9 259.86+11.17° 49.70+2.39 3.32+0.31 37.71%+4.76
10.8 10 24532+ 473" 46.98+3.03" 3.50+£0.32" 41.95+5.29"
16.2 10 232.60+12.91" 4536+2.78" 3.73+0.28" 48.44+3 50"
RALTE 5.4 10 244.33+10.79" 47454248 3.63+£0.28" 43.06+5.30"
10.8 10 22947+ 7207 44.2540.84""* 3.90£0.30"# 49.79+4.60""*
16.2 10 22829+ 636 4420+1.03" 3.91+0.29" 51.9443.50*

GxHRALE: 2CP<0.01; SEMALE: "P<005 “P<0.01; SUEMAFIEALE: *P<0.05 *P<0.0l
42p <0.01 vs control group; "P<0.05 *P<0.01 vs model group; *P < 0.05 *P <0.01 vs same-dose of Hedysari Radix

A ARG B
=R S

10 20 30 40 50 60 70 10 20 30 40 50 60 70
t/min t/min

1 EAXEMSE (A) MLE. KIS (B) HPLC

Fig. 1 HPLC diagram of mixed reference substance (A) and samples of Hedysari Radix and Hedysari Radix Praeparata
Cum Melle (B)
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HPLC il ], MM L HPLC i 3t
YKE T 19 M, 55T, K125
MR FHRR, 13 SWNBETENT, 15 ST
WTETE, 16 SR BE T T, 17 ST S
20 S 21 SR AT I g, 4K
F LT HPLC itk B 19 AN LA U6 fr 0 i AR DL
3, B 1. 4. 6. 18 A1 19 SikAb, H A A I
MR ESHEE. SAEML, KA 5HFE
W TRIAR B E i (P<<0.05); 2. 3. 8. 10. 11. 16.
17 53 Vel TR R o, 22 SR B3 (P<<0.01);
5. 7+ 124 13, 14, 15 SIEEIGEmMARLD, 2%
JeHEE (P<0.01).

® 3 EMKRLE HPLC BiLEHAIEIEERLLE
(X £s,n=10)
Table 3 Compariison on common peak area of Hedysari Radix

and Hedysari Radix Praeparata Cum Melle (X s, n = 10)

W I THI A3/ (m AU min) PN
AN AT
1 1462.87+4325 1498.85+38.79 —
2 34920+ 926  458.13+15.53" —
3 13242+ 352 14653+ 5587 —
4 65.38+ 2.32 65.03+ 249 —
5 10445714651  761.97+22.00" —
6 305721197 297.12+ 996 —
7 13632+ 3.86 78.67+ 234" —
8 11630+ 295 127.87+ 347" —
9 10090+ 477 111.08+ 4.19° —
10 82.77+ 1.84 99.47+ 3.68" —
11 13095+ 290 165.62+ 3.98" —
12 23498+ 863  147.67+ 5.18" FHHR
13 547.07+13.89  244.68+ 6.70™ T FHEIAF
14 32038+10.03 190.73+ 527" —
15  633.02+£20.53  495.60+17.83" TSHRACH
16 51610+ 560  692.80+21.01" T FHIA
17 932.02+11.18 1097.95+13.97" LR
18 143.00% 534 14560+ 2.03 —
19  44638+17.70  438.17+19.08 —
20 — 13045+ 3.00 —
21 — 356.98+1020 —
HaEti: *P<0.05 *P<0.01

"P<0.05 ""P<0.01 vs Hedysari Radix

4 it

HEREEIA Y, BRI 2 o, RIURAT
KR, SN AL, BARA R NAGEIRAESH R
NG, HomAp, B DU 2 51 G % h g

TR PR NS K S 2R, LR 1) S
et E B, 2 R ThRESZ B2,
DU BLAR (4 592 T e 0 SR 22 52 B s ma U121, 24 i B8]
TNF-o Al IL-2 5HUA G2 15 H B2 R, M
IL-2 A1 TNF-a /KT 58 B b S AL 1) 66 % Th RE
IL-2 A1 TNF-a 7KV 1 IR, R ANUE%Z DR
L, RN, BEiEth, M5 RSE
PIRADG, R IE & DLV AR IS T REAR N oM F I 2 48
ERNEZ XV Sol oS CR T R C AR ey
BRI B I R I B AR D) s 32 451
B BB W2, B mIE R 7o,
D-xylose WU SIZE6 2 [ e B yE Ak . PROISC D RERCA
ANHFEARIT . GAS R W B kR R
—, RefS (e RELN M o uh B R, (R dE A A b R At
A, I B RS GAARBE LS B
RORE R BEEUS, FEX) 1 HEAS A R e .

M2 sEse s o, SATRRAMEE, A
KR MLIE IL-2 1 TNF-a /KFP¥)E3E TH&, D-xylose
Al GAS KFREFFK, $RRBAA KR % Thne
P, B RSCRIE AGTh RESZ A5, KRR B A 2 1
JRAERER, KRR SRR S T . SRR
LG, FER 2RI 1L-2 F1 TNF-a AKPIA
[FIFESEFRMK, D-xylose Fl GAS 7K~V [RFE & T+
B, PN AR AR REA FIRE IR SR K
B SE DIRE AR, 104 5 JL =R K BT 1 TR SO 9
thahfe; S RIEHAME, KaOEhrEa R
BRUMTE IL-2 A1 TNF-o 7K 350535 PG, D-xylose Al
GAS /KVEE T, PRI R B R R S
R TS IR AT Ak Th B A IE e TV s T i

BT EERE B A — @ SR et R A BRI o
KM, BERS IR B b R T B R 1R 25 B A 2 B 4
I H, BT REiRa 7T A SR BTk £
KPR R AR E, B DAASHI 90 A R R AR R
A PREGA TP, f 4T BRI AT IS HPLC
R RGO LD R R AR 2 R
Iy o LLESE K S B o T IS R Sy W THI R8> 1 A R EF
JCUETHARSE I, $R/R 40 R % SO R A i o F Rl Ay
P RAE R TR G, AREREAERT 2
ASEHIR Y, H o th i i g T AU 7R B 3 % 5
RIFA R ERATG T &' PR ZE R,
LR K G A AR AE TR IS L

2B 8y e 25 e A 2 U E R I s 2 e, 24
A A 22 b SRR AT T B A B PR RS B )
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