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The Effect of Dahuang on the Growth Inhibition
and the Mechanism of the Helicobacter pylori
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ABSTRACT

Studies were conducted to examine the dose effects of Dahuang
components(emodn, rhein, and aloe-emodin) and clinical antibiotics
(amoxicillin, metronidazole and tetra-cycline) on inhibition of growth,
DNA damage events, N-acetyltransferase (NAT) activity in H. pylori
from patients who had peptic ucler disease. Inhibition of growth study

from H. pylori demonstrated that emodin, rhein, and aloe-emodin elicited
dose-dependent growth inhibition in H. pylori cultures, i.e; the greater the

concentration of emodin, aloe-emodin, and rhein, the greater the growth
inhibition to H. pylori. Pronounced concentration dependent inhibition
occurred in the presence of Dahuang components (emodin>rhein>aloe-
emodin).Clinical antibiotic also induced dose dependent effecton the %
inhibition in H. pylori growth. Pronounced concentration dependent
inhibition occurred in the presence of clinical antibiotic (tetracycline>
amoxicillin > metronidazole ). However, S1 nuclease sensitivity analysis
studies revealed that emodin, rh-ein, and aloe-emodin induced dose-

dependent DNA damage in H. pylori. Cytosols or suspensions of H. pylori
with or without specific concentrations of emodin, rhein, and aloe-emodin

co-treatment showed different percentages of 2-aminofluorene and
paminobenzoic acid acetylation. The data indicate that there was
decreased NAT activity associated with increased levels of emodin, rhein
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ana aloe-emodin in H. pylori cyt-osols and intact cells. Collectively, these
results suggest that there was a possible relationship between the dose
response to emodin, rhein and aloe-emodin and the inhibition of growth,
DNA damage and NAT activity in H. pylori.

Key words: emodin; rhein; aloe-emodin; DNA damage; N-
cetyltransferase; Helicobacter pylori |
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GHREGEFFRBEDR SR pEGLAR  AREAEZETBRH
* A ° 353k F 45 brain heart infusion &9 broth £t /& 10%CO, &
TR 3TCLEAKRSEHEHTINE  REMEFREERLILL
MR AT ELRRRARBGE—THAE -

P R AR ERPHAZRE

4 B #& E 7 brain heart infusion broth 737 C3& Z 3% & 48 N IL & 7Y
R REBEANASALENRAMNE@BARBE » B05mANBEEY
H pylori B A EPHAMHRERNAREIEEN10%CO2E R » 37Cik
EREHOR MEREAKRBERACAEARZGH > G TH
5fTfEPHE B3 B R B AL B L Kk o

= ¥l PR A R TR

(1) A®H A X A % rhein, emodin & aloe-emodin ¥ #> H.pylori
£ kP AR R

& Sigma 2 &) 5543 & B A & rhein, emodin A& aloe-emodin #§ ¥A L.
= 4% pure compound % F|AE ¥ H. pylori¥p 8 X F 5% ° 4w F] A &
FEMREAE L EBREY AR HHHUET  RES IR
05mlZta BARE BYRBEZRXE Y —EHRBRAXRS
BH - BENCO2 I7TCHREABEETOR » AERAEA
RORRE  EHFEM=RFHEPFHE  GHERFA
¥ X A % #rhein, emodin R aloe-emodin £ SR E X TR AT H
H pylorith £ kA ##&44ER -

(2) BE AR L &g 4 &40 KB4 Hpylori 89 & & IR E b 2

ERGALH1IFE » B T H A rhein, emodin , aloe-emodin
amoxicillin, metronidazole * #= tetracycline ¥t H.pylori A & #7 #]
BIL > BRI EARAEREARTHERAFTLEEYH
pylori £ & ¥ % 89 157

79 ~ R ] JR E & emodin, rhein, aloe-emodin 7T §& 5| A2 7~ [F] #2 B g P £%
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%42 DNA &9 5% 38

% de i gs Ap-dE R & HP ¥ 75 4 brucella media * ARENEFX
X % (5ml)Av 1 X 108 Bacteria, 3 & % 5 e A K B ik B &) 3 Bl(emodin,
rhein, aloe-emodin (/4o : emodin ik & & 0.0925, 0.925, 9.25, 92.5, 925
M) ° sl R B—@FREAUEF > RERAANREHE
%24/ 52 1% 0 QW EHPE o 4% A B Phenol,Chloroform % I
B E%hufiEdaeDNA  DNAB B A E A LA
260/280 * ¥ »5lie B X DNA A4 =4 > — X fvS1Nuclease % %"
MAEEHGDNA - & Bieg X RE X685 % wA10%agarose
gel =3 DNA Tk » K151k > BWAEBr£%e @ ABAUV.LE
B4 > ML AR ZE > 39 T AR A ¥ & P35 5247 B DNA &
W e -

%~ A% E &% emodin, rhein, aloe-emodin ¥ § d4 P3R5 A2 A L ER 8§
f?ﬁ%}ﬁ P é’J 'i'/ 2]

B dx P38 3% 42 B ££ Sv A emodin, rhein, aloe-emodin & & && £ i &
Ao AE A P4 4a 5k 14 B de AR B R B 2-aminofluorene 3% & 7R ] 5 fa] &
A B Ak B0 BIEE IR 0 B 18 So A methanol 1 54 7 5 B E MR
(HPLC) 4 #2 8] AF #% Z 851t ik N-acetyl-2-aminofluorene 8 & » Bp B3R
h AR REAERSHAFIERFANCHBESE R LB
H (2-aminofluorene) & %5 % -

-8 R

K % % (Emodin) * A% 8 Rhein)#» & ¥ K7 % (Aloe-emodin) ¥} é
PR32 47 B & K 69300 %)

GRS EREAREF  AREPMET AT FEAN—Td ]
ARG ERTY  (BAR BTG E) RAELBORZE o
MBODEARAEEHEZHAFTRAEHLBEL KPR GIER EREA
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Bl fl eI RRAFREREZ N v LR ZEZ I dose-
dependent effects 3% ° sb3R R 3G B AN 224k b M3 B e s Aot
EHRGEPIERZR > FFEA A —IEdPIBRAR 'ﬁﬂ #23a
AB1ERAECol)fo #24b 2w & &) & 3K A (S.aureus) L L 82 - B 45 R Bf
TRt -

& v XA A R R R R AR R b = 48 AR 0 BURA R 4 el P8R A%
A2 B4 k&P F o 8857 emodin>rhein>aloe-emodin ° 18 & = & [F] & fu
ANBldpH 3% 0 H R & emodin + aloe-emodin * MK £ & &
emodin+ rhein = aloe-emodin+rhein °

ARABRAE FHSPIRRATE £ RIrH bt

(Dahuang)BF R A TR AN AL EZRBARATERE - 47
A AR ] I & # (amoxicillin, metronidazole #v tetracycline) 7> ¢ P 3% e
BHERT - LB RZEARBOD.M & wAHF HITHE 0 RIEEY
FZHBARGHOER ERXRWNERL  WWERNEEREASS®
Pl EM M BERA FASREGO pMA L Z50%HH £ > & =4
BH AT -  MEZTARERLRER THHARBT70% » MEZTF
e B eI E FHRF -

=~ R Ra 8 PR 547 @ DNA BUR &9 1 7

¥ B A £ B Ay emodin ~ rhein #v aloe-emodin ¥ ¢ P9 32 ¥ 42
DNA##IIEH - K h A A HA AR EEEHemodin K&
£2:5v9 R BDNA H3 Agarose gel Tk - SR TFTHR1A T~ BGF
R B3 Ao DNABUE T/ 4.3 fo » o 38 B 1R 9A 88 &9 emodin =T 45038 ¢ 1]
B EDNA - bHBRAWHELARIEOELRR » ALK
B aloe-emodin #v rhein * & X # emodin 484X + {EARIFE LT AR R £
BIEF BT R TR A — A HDNABIEE LB % » {40 =

AT TEHZADNAKH -

A & ik % Emodin » Aloe-emodin » Rhein ¥ P32 3+ 2 B &IN-Z
MBS E IR BE -
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GhERET  BERMNEEMMAMECytosol ¥ * BlvALE
2-aminofluorene 4 F1F %olEEE F A=t HZ BEN- LGB 55
FEMIp o o Bl ARG B PIERAFE P b 2-
aminofluorene & AR ] /R K & emodin , rhein = aloe-emodin H 43 /] &
4L 2- aminofluorene 8 & » 4 31 3 /R & 3 Ao #p #] 2-aminofluorene
ERibey £ F43%3% > hE R @E R 49 K ¥ X% emodin ’ rhein#o
aloe-emodinBE 7T #r#| H dh FIR R B LR BB LM EM -

B %

BREZERAMERGE — = 2)BT HEAKFE 47
EMZEBRFTARE S ARERETARTFEA AP RRATR
ARGFER WAKESENFADRBEZR/E - - B HH0H d P
AR LERZFAMEFREZ W mIEE  FIBTRARBRE
EZFR s HERES AR E AT 10-20% 2%
Z e FIRRAR A A RIPHFIEA c 19 F T FFUOREFTRARA
BREFHHFIBREFAZIERAGD) - ARARERBEATERARLE
¥ B8 48 amoxicillin, tetracycline, metronidazole B % # 4 &5 ¥ %| H. pylori
2 AER(T4% vs 48% vs 49% vs 44%) (&K B) HLEE—FEFT AT A
B RFOINAFIBRFAZAFA - XBMEFE— L4 % amoxicillin
tetracycline & metronidazole £t AR A ¥ ds 1B RIF HZ LB E 7 A A
F15% * 5% B 5%8) s BMRAFEAMATLLELE —Hidt FHH
Weg/ER » Bl E R — b ERRATR o

RKudrhlde PIB AL BIE A2 At % B]:£ i8S1 Nuclease = 4
A BT 3 B DNA » 2815 lu A 10% agarose gel 3 DNA & kb H 1
MER - BiERZRDNALgelBHA S > MR THRFTRSRE
DNALR % - 2 FRZARERE )BETAEL T AT FEREZH AT
EHRAFAZDNAYHARHAR ) BHBREEMEIRTFREZ
¥ BgE o

B hE AR e N T B SEE K (N-
acetyltransferase,NAT) ° & &84t % & 2-aminofluorene & % N-acetyl-2-
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aminofluorene 8 T4 B Z b K T A0 R E A3 ndpH B R E M
HHEREREAR - XEREIE RIS RBED L RANATE FHERA €S
HRERZEINLEREMCADR IR E KK EF I IBE2527) - X
B B45 B A B EBEAT P AANATE FZ B MR 05 & & ILEF
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emodin, aloe-emodin #v rhein #8 F °T F& 1% ol P 38 3 4% | T 81k 2-
Aminoflucene & & » 48 % &9 4L 1K Jb DNA 2 #1385 3 64 75 1% - k4
XL ABRETEALBEBEEINRAK R TRV EBEENAL
RTHEBESEL  CEBAISRELELAROERT M

1B~ B RER

AU BB 0 KE X E &% emodin, aloe-emodin #v rhein
T Hl e P B AL B A K > EARAZADNABEfodp 4% A LB
BEEEHEN  BREE—F ZFEF M H ARG DNA BIE 6 B
MR c AMAMEE RO TIRM — K KT A M RT3 % d
FlERAE A7 (A 69 1F Al AR 38 o
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AR FHBFUERAR A £ RIvH1EA

Concentrations of emodin (uM)

0 00925 0.925 925 92.5 925
Strains % tnhibition
12 86 90 08
11 80 88 94
19 74 88 98
13 79 89 98
23 67 92 99
24 80 87 98
15 82 89 99
18 81 90 98
19 &3 91 97
21 81 03 96
16 83 90 97
85 91 9g
81 88 97
79 87 94
78 89 06
72 87 93
83 91 99
79 88 58
11 74 84 92
21 84 92 99
16 61 89 96
14 74 87 94
9 69 81 89
24b 8 61 76 86

A I108CFU S A AR EEE emodinie 44 £ » 8K

BBRMAEOD.UEAFELHEEH QBT DRIP4 2 » B R
EZRIB ALK -

) (V-1 YRR (0] g

S e =] ) R = T N P U = =Y A el il ] B i et L e

LQ|IQLIL | |CO ||| L|OIC|O|O|O|IS DO |D|O (|2
SISO O R SO— N ||| S|— | W SN P = SR B S = | N
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Concentration of rhein ( x M)

Strain 0 0.04 0.4 4 40 400
% inhibition a

i 0 0 10 70 84 90
2 0 2 10 61 74 82
3 0 0 14 70 80 91
4 0 0 11 68 77 86
5 0 0 14 64 76 88
6 0 0 12 70 79 90
7 0 3 16 80 87 90
8 0 2 10 60 69 84
9 0 0 14 62 70 82
10 0 0 18 70 79 88
8 0 0 10 64 72 86
12 0 4 14 62 78 89
13 0 0 18 76 84 96
14 0 0 10 60 74 34
15 0 0 13 62 76 88
16 0 0 14 60 71 84
17 0 3 16 70 84 94
18 0 0 10 74 83 91
19 0 0 12 66 76 38
20) 0 4 16 70 83 96
21 0 0 8 56 72 87
22 0 0 6 47 69 84
237 0 0 11 44 61 72
24° 0 0 10 50 60 74

K45 10CFU 443 B NI AT R rthein £2% 4 K -
R O.D.LIFINE SIS A% MEER - 8
BRI =ELEE -
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Concentrations of aloe-emodin ( ¢t M)

0 0.0925 0.925 9.25 92.5 925
Strains % inhibition
] 0 ] 11 84 88 94
2 0 ] 10 74 80 86
3 0 0 12 72 84 93
4 0 | 15 74 80 90
5 0 0 12 69 86 92
6 0 2 18 76 83 94
7 0 4 19 82 88 92
8 0 4 12 68 80 90
4 0 3 14 73 80 89
10 0 2 10 60 72 81
11 0 1 12 68 80 92
12 0 6 18 84 89 04
13 0 0 14 73 82 04
14 0 1 12 74 82 90
15 0 0 12 72 84 91
16 0 0 12 62 81 88
17 0 4 11 64 76 Q0
18 0 0 14 71 82 92
19 0 0 10 60 74 86
20 0 6 21 78 84 04
21 0 0 2 64 81 90
22 0 0 2 66 80 89
23" 0 2 17 53 74 84
24° 0 1 12 54 69 &2
j(ﬂ 10°CFU i 3 BIE EINATRIERE Aloe-emodin 255
r INTRE *ﬁ{ﬁ'i O.D.LARINE FHiEdHH B % HlIF=R

QE%ZF RIBILEE -

391




R
AFd - AREAEFARE TR 4 R bR

Treatment % Inhibttion
Emodin 73t 9
Rhein 70 11
Aloe-emodin 67 10
Emodin+Aloe-emodin 84r 11
Emodin+Rhein 791 8
Aloe-emodint+Rhein 80 9
Emodin+Aloe-emodin+Rhein 8§71 10

Helicobacter pylori was incubated in the presence of emodin, aloe-
emodin, rhein(40 ¢ M) under a spectrophotometer then % of inhibition
was calculated as following equation. All experiments and

run in triplicate.
Oniginal OD-final OD(+treatrnent)

Growth inhibition(%)=1-( x 100)
Original OD
k3
AR ERA FH @ FTRRAT R A RI9H F L&
Dahuang* Amoxicillin Metronidazole Tetra cy;.:line

Strain  22.5 £ g/ml  67.5 u g/ml 5pem 500 4 M 5pm 500uM Sum S00uM
] 18% 71% 11% 48% 7%  44% 12% 49%
2 21% 69% 10% 46% 9%  42% 18% 54%
3 17% 80% 9% 51% 8% 39% 16% 358%

¥Dahuang : B{32 X & A%
#3 10°CFU HE o 8IE A AR E A 1 o/m)FIFREEE Bl(amoxicillin, metronidazole tetracycline) 1
B4 X LURINESZEHEERAE ODXRREAFHEEMFNIEY B =E I BEmEX -
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=N
KHEB{n emodin, aloe-emodin, rhein ] amoxicillin, metronidazole, tetracycline, 1

clarithromycin 4P TR E £ KAl HLER

Strain Emodin ~ Aloe-emodin Rhein Amoxicillin  Metronidazole Tetracycline  Clarithromycin

500uM  500uM 500uM _ 500uM S00uM 500uM 500uM
] 84+8% B(+8% 7746%  4814% 44+4% 49+4% 51+6%
2 79+8% 7418% 7026%  4614% 42+6% 341+4% 561:8%
3 82+6% 76£10% 71£8%  52+6% 38+2% 58+6% 54+4%

& 10°CFU iR SR E B EIINA K ER (3 (emodin  aloe-emodin I rhein) B FHEE ( amoxicillin,
metronidazole, tetracycline ] clarithromycin} LK INEEE B F(EH - FIHTLEHEZ Ec 50 #E 500uM Ei%H]
R S RANE 6 /N - SRR ER O.D.AFAEIFTY L T EE A HERIIRE I - ARE R EE K
=R » FriSkERaTAY Big(data) B mean +

i;ﬁiﬁ} emodin, aloe-emodin, rhein ¥EIFIIRERY N-Z BRiSRE E/L R E
In Vitro ' In Intact bacteria
__2-AAF (nmol/min/mg protein) 2-AAF (nmol/10° cells) _ _
Control 0.8421+0.16 1.1410.18
Emodin 0.5210.10 0.79+0.12
Aloe-emodin 0.59+0.12 0.8410.14
Rhein 0.6410.12 0.90+0.14

FERKEH lysis: buffer AR A BILAKERGTIANLA 22.54M 1) 2-AF 122 10 5748 + FIF HPLC 4
W Z A 2-AAF B0t » 53— FEiRIFIEaee MIEEIIA 2-AF % HEAIAEMTIE HPLC 5

fT AF F1 AAF B - S{EEREH 3 REFEHMES EdR(data) & mean+SD -

'.I..I..I.
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Concentration of emodin ( ¢ M)

0 913 92.5 925 0.925  0.0925
KD M - + - + =« 4 - 4+ - 4+ - 4+ M KD
1 23 4 85 6 7 8 9 10 11 12 13 14

Fﬂﬂ*"‘ﬂ‘*ﬂ**ﬂﬂﬂﬂ

3. hh.".”“".“““ ¥ 23

2
14.2- u

—14.2
9.4— 9.4
6.5 «—6.5
4.3- «—4.3
2.3 «—2.3

Hpylori® & & 2 #& /v A emodin 3 B 3% & R B ¢ [} » B o H) B DNA K& B A
0.7% #9 & 7k (agarose ge)B B 1 MBS R A AA A EBr$ &6 - B R ALBRE - B
% o K& KA emodin * +4X%& A A emodin °
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