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Study on the Spectrum-effect Relationship of Anti-inflammation Effect in vitro of Extracts from Uygur
Medicine Hyssopus cuspidatus

MAO Yan', HE Jinhua', CAI Xiaocui', TIE Cai’, WANG Xintang' (1.Xinjiang Uygur Autonomous Region Institute
of Materia Medica, Urumqi 830004, China; 2.Institute of Materia Medica, Peking Union Medical College / State
Key Laboratory of Bioactive Substance and Function of Natural Medicines, Chinese Academy/of Medical Scienc-
es, Beijing 100050, China)

ABSTRACT OBJECTIVE: To provide reference for clarifying the pharmacodynamic material basis “of anti-inflammation effect of
Uygur medicine Hyssopus cuspidatus. METHODS: HPLC was condueted to establish the fingerprint of 8 extracts with different po-
larities. Using macrophage RAW264.7 as object, the inhibitory effect of extracts with different polarities on inflammatory factor ni-
tric oxide (NO),TNF-o and IL-6 in supernatant of Cell .culfure médium was detected, the differences of anti-inflammatory activity in
vitro were compared. Grey correlation.analysis method*was used to analyze the spectrum-effect relationship of peak area of common
peaks and anti-inflammation activity, RESULTS: The fingerprint of 8 extracts with different polarities showed obvious differences.
Anti-inflammationgin vitro results=suggested that 30% ethanol extract had the strongest inhibitory effect on inflammatory cytokines

in vitro. There were 14 common peaks in the established HPLC fingerprints, the 5 common peaks that was closely related to the in-
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hibitory effect of inflammatory factors in vitro were peak 8,6,5,10, 13, respectively; peak 8 was rosmarinic acid. CONCLUSIONS:

The established fingerprint and its spectrum-effect relationship with anti-inflammation activity in vitro can provide certain reference

for its pharmacodynanic material basis study.

KEYWORDS Hyssopus cuspidatus; Extracts with different polarities; Anti-inflammation activity; Fingerprint; Spectrum-effect re-

lationship; Inflammatory factor

P 5Ly J TE Rk A 0 05 20 s 5 5 (Hlyssopus: cuspi-
datus Boriss.) i T b5 53, 2 4EH /R % R E) > 2y
M, HAE BT, A AR B AR, HA B R PSS
TERY, R4 /R E MR BRI S REHFILE
R DT TT RO Y] . SRS R R th 2 Fh A1 if (an g
R PR AN AR AR AN A b iS5 Fnan g 414y =
S8 PR TE RAEVERNG o AN 5T R F AR S A i 1
F A ARAG I e 7 AN [ A B R AR S NP A 16 1 L 90
AN v RO 63 (HPLC ) 5 SRl R A 1 24 55 S 3 25
TGS R KA IR A i XS RO R AT IRSE
A R RIS U HPLC $5 80 R R AR I 5 H
XA A i PR AV FE B AR S | DA TG o) A o
AR 2550 Tk, FEiE— A5 B ph B R BTN
B, A S R B A AR R S S AR B

1
1.1 {88

UltiMate 3000 Z %1 HPLC A, £ 55 #4551 Gl
i PUICHE A TEL AL . A ShbRERS R IR AR 4~
40 “ClE A (32 E Thermo Scientific Technologies 23 ] ) 5
TDZ5-WS £ 248 F 31 V- i 5500 BL (T 75 3 4SSO Bl
AR A B2 F] ) 5 SpectraMax M2 £ 3] GEi R A ¢35 [
Molecular Devices 2~ 7] ) ; BP21 1D, 1 K- ( f1F Sarto-
rius A H) o
1.2 & FESE

AR R (HE 51 111871-201203, 463 :98.6% )
e PR T I it (A 0 Y, L5 £ 110885-200102) |
AR B T IR CHE 7 502 L, 45+ 111520-200504 )
Y A A 2 SR RE T B 5 — 2 R X B
(AR e A= iR A R A | i 5 : MUST-15052611,
alifi:99.17% ) ; S —2A AL A (NO) (A IS 77 Al i)
(3% Promega /A F] , it %5: 0000131725 .,0000125533 ) 5 /)N
FUMIRRFE ] F o ( TNF-a) | I K 6 (IL-6) B G
%8 W b (ELISA) 3t 551 45 (36 & eBioscience 2 H] , 4t
E09479-1647 ,E09362-1655) ; H B fil 2 i b (B ik 4f , H:
T R AT Al
1.3 Zh#t

BY AR P BE 250 T 2014 4F 8 H SR 5 88 i /R 22 4t
X, FHT R AR B R B IR X 25 58 BTl VTR 9% 53 58 5
WIS RGP i S 5L (Hyssopus cuspidatus Boriss. )
SO CS i
1.4 4HpE

/IR B G 240 L 1 s 200 A (R AW 264.7 241 i ) I
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H 22 E R AP O L
2 HiEE&R
2.1 BiEEy

{1541« Agilent TC Ci5(250 mmx4.6 mm,5 pm) ; i
S : I (A)-0.1% W R K5 W (B) , B BE R A (0~5
min, 2% A; 5~10 min, 2% A—5% A; 10~35 min, 5%
A—10% A; 35~40 min, 10% A; 40~80 min, 10% A—
25% A; 80~110 min, 25% A—95% A; 110~120 min,
95% A) ; I : 1.0 mL/min; #1:3 : 30 °C 3 K3 1+ 280
nm; A 10 pL.
22 BRHFIE
2.2.1 IRAXHSRIAR K PRI AR | 2K 5 AR
KR B2 — 2 R 0 A e i R A
A 1 mL S MIMERR 0.165 mg ., 2K EF IR 0.263 mgAk J#
FR0.112 mg, R E R 0.157 mgdPNE 6 A 1R
W o
2.2.2 HH SR A B PRIREH A B 2581 200 g, H36%,
A3 A 245G AR AYK 30% 2,15 .50 % L BEA 75 %
LB DA R AR 2 K, Bk 2 h, SRS, A IR, DR
R ETRE S AT Si~Sie FREUFE i
SuiE, PIKIR WG BRI IEA: U EE 50% £ 1
VEMGFRAL Dol TR e 4 22 T2, 2 L FE S SR 5 Sso R
IR i Syiti i, DUKIR BV RIS L R IR Jg AT, 43331
PIIKH130% .60% 80 % £ BEH LI, W HE 30% .60 % .
80% L BEVEIERAL , WA 2 THRE & L i
9 Se~Sso B AR 8 FIREIFE i 45 0.1 g RSB FRAE L 4
SIE T 10 mL S, I H B A O e %, S (T
250 W, #1155 : 40 kHz) 15 min, J74 , #52,0.45 pm JE 5
UEL IRELIE TR, BT
2.3 HEFEE
2.3.1 KEEE PSR (S:) 3217 Ak
PSR 6 IRl ik Rl . 255, 25 A IR X O]
B4 B8] () RSD<<0.05% (n=16) , #H X 1% 18 L% RSD <
2.41% (n=6) , R EHE B R AT
232 EEM  BULEN (S)6 4, #292.2.27 W R Jy ik
SEAT il A BB VA VR, TR 2.1 IR 033 4% Ak JEAE I
A TRe S e IR S o S DO o el T
RSD<<0.11% (n="6) , #i X} W 1 AR 1) RSD<4.19% (n=
6), R E L M RIF, 5618 SCEE U 5 BRI 225K
(RSD<5% ),
2.3.3 REMHE BN MER(S,)  #2 2. 170 F
WA, A BIE =R T ACE 0.4.8.12.24,36 h HEAE
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SE IO TG L 455, 7E 24 h N A& LA WA G BA I
8] RSD<<0.17% (n="6) , A Xt g i #1119 RSD<<3.33%
(n=6) , RIS AR E I T 1E 24 hiNERE

24 IEQUEIERIE L

2.4.1 HAAWEFFRHEEMPRE R R 8 AN AN AR
PR “2.2.27 0T Jy il S S A 4% 2.1 I
g S AR T SR i (] 45 A W P AR G £ B B (1]
TR AH X6 0 T L, A ST R 8 AN AN T 1 AR LA 1)
HPLC #5840 E 3 . DATR A% BE it COmE R o 3% A iR A
R RN = R R W T A, R AR R B
B Tl A A 0, A9 AT 05 144>, Fovh 8 5 0 (2%
EHEMR) R EEMLE S AR R R,
LA R S B i 2 0 25 LI 1

KRR a2
SR R R
AR
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t, min t,min
ABIAFH S5 B.IRA X

Bl BEMRENHBEFESFRNSHRERIEE
Fig 1 HPLC chromatograms of mixed reference and

S; sample of H. cuspidatus

2.4.2 fREUATE AR BARPE PP e Bl Ak
HHAGRE R B IR “ATA S S AR 5225 M2 51 22 (P
I S TE A U AT 2R 5E) 2004 A R e LI AR
it Ss BT 1 2 BRIET 3, B0 P [ElETo 0.3 mind =R 1 v
PR, #% Mark Wb 5 A &) VTG, A= WO i S 81
FEREATARLLEE J3HT § 8 SelTE UL P 2, FEARURE PFAN 25 21
L2 1

2 o 7| o e ms
=) P S 5 S Pl TSR
2 o i s
)
" .
Al s.
s s,
| ok W W L g,
_tl.._JL_,_AJ‘_AA__, N S,
| N e i
0 17.39 34.79 52.18  69.58 86.97 104.37 121.76

2 MEBEEAERERRY RS EE

Fig 2 Fingerprint of extracts with different polarities
from H. cuspidatus

TG IR 8 StLEE A, 4875 & 1
G325 SR AT DL R BT RIS RIOC R I 7T 4 it
LT ER
2.5 MBEEARRERIEIMIK EEETR
2.5.1 ANffIALFE 225 SCHR[2-5]J7 s K RAW264.7 4
JIAE 37 °C 5% CO. MABFIE L FAEE T 1595 T4% 10% fif
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Tab 2 Results of similarity evaluation of the finger-

print of extracts with different polarities from

H. cuspidatus

HE S0 0SS S S S S MEERER)
S, 1000 0991 0709 0750 0.603 0990 0834 0542 0817
S, 0991 1.000 0787 0769 0.683 0999 0868 0638 0873
S, 0709 0787 1.000 0795 0959 0.780 0.689 0.849  0.964
S, 0750 0769 0795 1.000 0855 0757 0414 0561 0906
Ss 0.603 0.683 0959 0855 1.000 0672 0514 079 0950
S, 0990 0999 078 0757 0672 1000 0869 0629  0.865
S, 0.834 0868 0.689 0414 0514 0869 1.000 0694  0.688
S 0542 0638 0849 0561 0796 0.629 0.694 1.000  0.800

THRERE(R) 0817 0873 0964 0906 0950 0865 0.688 0.800  1.000
A I35 19 1640 B3 52 5, Y 4 M Ak T Ei A B, B
A AR, DA 180 nL/AL (55 4 3x 10" 4~/AL) 452 70T 96
FLESFRN 5 18~24 h 5 gH TR 2R .
2.5.2 HMIsrA SNy % RAW264.7 4 Jfl i #1535
20, B as AR RZE « DL 10% IR 4 LT A 1640 1557 L4k
SRR ZARFN 200 pL; g Z2 0 (LPS) X HEATL - A 10
uL LPS, R FRFAMAT 2 200 uL; BEAh 4L BT B
ARESh S~ ST 10 uL \LPS 10 plg THE; FR8MAR 2=
200 pL, BRI BT MR PERR N 50%40 .2 0.4 pg/mL,
55 20 3 A9 24 e
2.5.3 TEEREI  SETT 24 h S, 43 SAGIN 41 i 5 1 A
55T P NO \ TNF-a il TL-6 7K, ELAHR 4 1Y
I RE W o P R B € 7 D 5 W NI WL R e S
FH 20 B A7 175 5 T NO 7K - 48 A5 A8 3 4 i, 2R )5 DA
TNF-a, IL-6 7K V- Ay i b 4 S8 7 16 4 A R A7 2800806 ) L )
TELERIAR 2,

F2 MWEELRBERERBIEIMIEEENESR

Tab 2 Determination results of anti-inflammation ac-

tivity in vitro of extracts with different polari-
ties from H. cuspidatus

4 WIAHEE, %  NO,pg/mL  TNF-o,pg/ml  IL-6, pg/mL
SHEAL 100.00 520 - -
S, 97.59 3.61 - -
SFE AR 78.50 2.29 - -
SHFERAL 9931 2.61 - -
SHFERAL 100.00 420 - -
S 100.00 3.67 193.49 102.92
SR 100.00 3.07 45276 11639
SFEAL 100.00 428 - -
75 [N AL 100.00 113 112.78 108.77
LPS X R4 100.00 6.49 1900.27 600.35

TE = RO AR AT
Note: “~” indicated it was not detected
285 R BN FE A S~ S IR H — 22 1 4l U B
PR, FE D So~ Sy 1R A [a) #2410 1] LPS 35 5 1) 4 Jifd
NO R, Horbr, Bl SoRS: FI I AR Fe A 9 i, X
DUHTC 20 M BE 1 , DR A ity S 1 S 1A 7 ) B2
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Feo GRRM],FEGL SR S, S REMI I LPS 75 5 i 40 i
TNF-a IL-6 IR, X RAEBI HA W LE IR R
2.6 MEEANRREREY IS EEFHES EHRIE
MR ERERS T

SR MR ARSI I3 Hr ik o0 o e B AN TR AR PR B £
TREURHIEIE S 5 RSN AR IS M B AR SCPERE 520 AT , AL Hha
SRTRBE AN B 2 5 LA ARSI MTT A T M BTk i R/ Iy

T, S5 L35 3
R3 WEEFBRMERIIESHUHEE SERIMTATE
MHI KB E N E &R

Tab 3 Determination results of correlation of charac-
teristic charomatographic peaks of extracts
with different polarities from H. cuspidatus

and anti-inflammation activity in vitro

e _ NO TNEF-« IL-6
K KT FHE KT KBE XY

1 0.554 14 0.948 9 0.986 5
2 0.560 13 0.926 12 0.964 6
3 0.630 9 0.953 8 0.992 11
4 0.646 7 0.940 11 0.979 13
5 0.702 5 1.000 1 0.969 4
6 0.739 2 0.978 4 0.994 7
7 0.657 6 0.972 5 1.000 9
8(s) 0.904 1 0.964 6 0.936 2
9 0.727 3 0.943 10 0.981 8
10 0.617 10 0.999 2 0.974 10
11 0.604 11 0.886 13 0.864 12
12 0.714 4 0.991 3 0.981 3
13 0.633 8 0.962 7 0.934 1
14 0.564 12 0.558 14 0.562 14

P3G R BIR 14 HE I U B TRl 5 4k
AL T Y I B 241K 065, $/ ik 4 I 1 5 24
A o HR A S ER BRI R /NG o2 45 A R AE D4 X AR A1
ARAE K NO I MEFH Tk K/ NI 74y : 8>6>9>12>
5>T41353>10>11>14>2>1; %7 TNF-a 41 ] /E

TR AN E R :5>10>12>6>7>8>13>3>1>
9>4>2>11>14; %F IL-6 #1 il £ FH 57 lk /N3 A
13>8>12>5>1>2>6>9>7>10>3>11>4>14,
AL DL, P AR IR 23 2o L R A S A 1 3 [
YE B BIARSMIT SR AE R
3 itie

TR A IR 4 R G PR, LA A e —
FlABXT B HE AT, AR 7 91 il £ LT T AR A AR AL
JEE St U LI R T . AR — A LA i 2R TR R
AFRUU) S IR JE R, R 2 WU /N R M AT 5 52 1) 2
ARG FRNE,, W R G VR KPR LA
ta PEHEE B

AHFFE 38 1 TR AR TR T8 SURFIE RS
BURAEH Z A 9 HK R FF AT, 76 A B [ Al i B
Y146 S0 P R 2RO 5 3R B RS T R R )
FIBRBUY 48 SO T 14 AR AE Wi [ AR RIMA 1 58 0E K
NO , TNF-oF IL-6 7K~ A A i o SR FH K 6 0GR 5B
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R AR GUR T 14 A I BT SR AL L S5 RSk

PUAR TG 1A I BE 5 K 0.55, # 7R X 14 MG 5 24554

A IEH] T AR R A ARSI R AE TR 22 L R LR A

MEER . WAL RS FR U RiE AR T 145

W 15 0 TNF-o 4 i 4 FHOCTR BE /N, o a5 AT e

AISCHREE R R T 0.9, BARFER S S 4l A7 16 48

2 A A S SEAE R 5 B VE T (R AR A [ i vh

B 14 S WA AR & I RIS /N . R, ARSI K 25

e FIRESD S AT IS 22 2 BT o

25 BRA AW IRR T A 5 8 A R I

P FR o S SRAMITR TG R R BT Al Fi 2l
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