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B-hematin formation inhibition activity of
thirty plants from West Yunnan
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Abstract; Malaria is a parasitic disease that seriously endangers human health. According to the world health organiza-
tion, hundreds of thousands of people died due to malaria each year. Although the prevention and treatment of malaria in
China has made great progress, the local malaria cases still exist in the border areas of Yunnan and Nyingchi of Tibet,
China. In addition to the special geographical locations of Tibet and Yunnan, China shares borders with neighboring
countries with high incidence of malaria, and the border residents have frequent contacts, so the source of infection can-

not be eliminated. Therefore, the situation of malaria prevention and control in China is still not optimistic. To explore
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the novel antimalarial natural products from plant, thirty plants from West Yunnan were extracted by reflux method with

75% ethanol and water, successively. Then the antimalarial activities of the samples were tested by B-hematin formation

inhibition assay. As a result, Mussaenda pubescens, Rhodobryum roseum, Glycyrrhiza pallidiflora and other 19 testing

samples showed B-hematin formation inhibition activity in different degrees, which came from 17 families and 19

genera. Among the active samples, the water extracts of Woodfordia fruticosa, Ardisia elliptica and Hedychium coronari-

um, as well as the ethanol extract of Geranium refractum, showed significant inhibition activities with the 1Cy, values of

796.0, 951.0, 1 033.0, 1 388.9 wg - mL™", respectively. HPLC analysis of Woodfordia fruticosa and Ardisia elliptica in-

dicated that their active components should be phenolic constituents.

Key words: West Yunnan, plants, anti-malarial activity, B-hematin formation inhibition assay, HPLC
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Table 1  Species and extracting rate of screened plants for anti-malarial activity
i % B B4 BB Pxtraction xatio (%)
Plant name Family name Generic name Tested parts 2 &
Ethanol Water
PRI ZEBE 3 Potentilla lineata A} Rosaceae ZE I8 Potentilla Hi_I- Overground 21.0 4.0
1R Underground 35.8 2.5
JIREBEE Geranium refractum e JLE Bl Geraniaceae  ZEBEHJE Geranium #_F Overground 37.3 4.6
1~ Underground 25.6 5.9
RN Sida szechuensis 2P} Malvaceae HALRIR Sida 4%k Whole 22.8 9.2
B 3E Megacarpaea delavayi +F 4R} Cruciferae A3 8 Megacarpaea Hi I Overground 39.0 8.0
¥ Scutellaria amoena JEIER} Labiatae W& Scutellaria Hi_I- Overground 36.9 3.4
1 Underground 32.3 7.1
+ 7% Origanum vulgare JEIEFL Labiatae 42 & Origanum 4 ¥k Whole 18.6 4.4
B K Epimeredi indica JEIE A} Labiatae T~ Bi XUJ& Epimeredi 42#k Whole 29.9 1.7
145 Remusatia pumila K EF Araceae A2 TE Remusatia 4% Whole 14.3 5.7
Bl R Sambucus williamsii B A&F} Caprifoliaceae BHARIE Sambucus Hi I Overground 16.7 6.1
22 AR Cyrtomium yunnanense % E WA Dryopteridaceae  BIARJE Cyrtomium HF Underground 8.8 2.9
VU3 A WL Oenothera tetraptera Wi Ft Onagraceae A WHIE Oenothera 4% Whole 19.4 8.3
WEALET T Crassocephalum rubens 4%k Compositae WP B Crassocephalum — 4kk Whole 22.7 5.5
B33 Sonchus brachyotus 2R} Compositae W RIE Sonchus 48k Whole 21.4 7.7
2B Carpesium nepalense 4%+ Compositae KA4KER Carpesium 42 ¥k Whole 20.7 5.8
YT S 40°F Erigeron breviscapus 4%} Compositae K& & Erigeron 4=tk Whole 28.0 4.6
— A% Crepis napifera 4%} Compositae LIHZE Crepis 42 kK Whole 28.2 6.8
E M4 46 Mussaenda pubescens PR} Rubiaceae T M4 6% Mussaenda H1 | Overground 11.5 3.8
KB Hibiscus mutabilis HEZEFRL Malvaceae AAEJE Hibiscus #_F Overground 15.5 7.6
1.0 25 Rhodobryum roseum HL#EFR} Bryacea K28 Rhodobryum 42 kk Whole 10.7 2.1
W IRTE Stellera chamaejasme 557} Thymelaeaceae MRS Stellera 47k Whole 24.0 5.0
KILIAFSE Lobelia taliensis TR Campanulaceae NN Lobelia 4kk Whole 20.8 45
FIK A Solanum indicum i} Solanaceae i )& Solanum £k Whole 12.9 4.7
T3 S. nigrum Hhi#}k Solanaceae & Solanum 2k Whole 24.8 6.3
2B Bauhinia brachycarpa 9B} Caesalpiniaceae FE TS Bauhinia b I Overground 13.8 2.2
L IRME T B Silene cardiopetala A%} Caryophyllaceae U F 5 JE Silene 4% Whole 20.2 6.3
INBLEE [ Astragalus prattii var. prattii B} Leguminosae W IR Astragalus 4% Whole 23.0 3.0
FAE Hedychium coronarium P} Zingiberaceae FAJE Hedychium 4% Whole 12.5 2.0
=’ HE Glyceyrrhiza pallidiflora TR Leguminosae HEJE Glycyrrhiza Hi - Overground 15.0 2.5
WRF-4E Woodfordia fruticosa FJEHF} Lythraceae WFFAEJE Woodfordia Hi I Overground 11.7 4.2
IR 4E Y Ardisia elliptica 24 R Myrsinaceae K &4 F Ardisia Hi I Overground 14.8 3.6
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Table 2 B-Hematin formation inhibition activity of thirty screened plants (x+s, n=3)
AN BE AR IR T 1 BT s K 1ML £ 3T ) i
. T Inhibition rates of B-hematin formation in screened
SRS ikt samples with different concentrations ( % ) 1€y
Sample name Crude extract (pg - mL")
1388.9 277.8 55.6 11.1 2.2
AME B ER — 84.7 £ 3.6 88.2 + 3.1 88.4 £ 53 1.5 £3.4 2.1 = L.1 34.6 = 1.6
Chloroquine diphosphate salt
ViR ZE b2 FEAR Y -23= 1.8 -132+19  -114=35 0.6 = 5.8 0.8 + 3.8 TEiEE
(Hb 1) Ethanol extract Inactive
Potentilla lineata K 6.6+ 5.0 “11.7:03  -43£06 -0.9 + 0.4 25+23 >1388.9
(Overground) Water extract
(iR 7 €7 14.1 £ 3.4 -6.7 £ 1.0 22+0.8 2.7 £0.1 -1.0 £ 2.7 >1 388.9
(HTF) Ethanol extract
P. lineata KW 2.1+ 1.0 -12.1 £ 1.6 -1.7+20 -6.6 + 0.4 -0.1 £ 2.6 JoisbE
(Underground) Water extract Inactive
8 2y 22727 -225+09  -222= 1.7 -7.9+53 0.1 =58 9.6 + 8.7 T
(HhI) Ethanol extract Inactive
Geranium refractum IK$EH 15.0 £ 5.9 -245+ 1.3 -14.1 £ 1.3 -2.6 2.5 1.2 £0.2 >1388.9
(Overground) Water extract
8 2 BEARY) 49.5 = 3.8 392+ 5.4 25.2 + 5.7 3.6 £32 -7.0 + 3.4 1388.9
(HF) Ethanol extract
G. refractum K 489+ 1.9 154 + 5.1 16.6 + 1.2 9.0 £ 0.2 7.5+ 18.2 >1388.9
( Underground) Water extract
£/ €1 EEARY) 20.6 + 4.4 227+ 42 12.0 + 1.6 15.1 + 8.2 40.0 £ 3.3 >1388.9
Sida szechuensis Ethanol extract
KEEY) 24.6 + 3.3 28.7 + 4.7 17.3 + 4.1 23.5 £ 4.2 134 £ 1.3 >1 388.9
Water extract
g 2727 27.2 + 4.4 412 £ 5.5 144 + 5.7 19.1 £ 3.9 11.5 £ 1.6 >1 388.9
Megacarpaea delavayi ~ Ethanol extract
KEEY) 5.6 £ 10.2 0.6 + 4.3 11.7 £ 5.7 0.1 £ 6.1 9.9 43 >1 388.9
Water extract
HEE B4R 36.0 £ 1.9 12.6 + 8.9 53+ 13.0 27.4+23 12.3 + 6.6 >1388.9
(Hb 1) Ethanol extract
Scutellaria amoena K 112 + 127 6.8 + 0.4 1.5+ 96 27+36 -0.7 £ 2.9 >1388.9
(Overground) Water extract
HEX B 16.2 + 6.0 -4.5 £ 6.6 13.8 £ 7.8 25.6 £2.3 13.5 £ 6.8 >1 388.9
(HTF) Ethanol extract
S. amoena KW 24+ 14 1.2+ 1.3 6.3 7.7 6.1 £ 0.5 10.4 + 9.8 Ttk
(Underground) Water extract Inactive
+HF% [E2727) -3.0 + 3.6 42+ 1.5 1.3 £ 1.7 8.4 £ 0.8 8.1+3.5 TEiEE
Origanum vulgare Ethanol extract Inactive
IK$EH) 22.0 + 1.9 -4.9 + 0.8 -27+ 14 22+ 1.0 6.9 + 3.5 >1388.9
Water extract
T B R4 Y -58 1.8 -11.1 £ 1.3 -6.1+ 1.2 4.6 £03 8.6 1.9 T
Epimeredi indica Ethanol extract Inactive
kAW -1.4 =20 -6.6 = 2.1 23+ 1.8 83+ 2.1 13.3 0.3 T
Water extract Inactive
h 8727 -29=+02 -10.5+ 0.6  -10.7 = 0.6 -43+13 0.0 = 1.7 Tl
Remusatia pumila Ethanol extract Inactive
KEEY) 19.0 + 3.3 9.8 + 1.3 7.5+ 4.4 3.6 £ 0.5 0924 >1 388.9
Water extract
HEEAR FEEEY) -3.6 + 3.8 -8.0 %23 -2.1+04 40+ 1.8 0.5+56 Teig
Sambucus williamsii Ethanol extract Inactive
KEEY) 11.3 + 3.1 -6.6 + 2.7 -5.6 £ 6.0 -0.4 £ 438 1.7 £ 2.1 >1 388.9
Water extract
PPN [22727) 0.6 + 0.9 -15.6 + 1.2 -84 = 1.1 6.5+ 2.9 9.4 = 1.8 Tl T
Cyrtomium yunnanense  Ethanol extract Inactive
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Inhibition rates of B-hematin formation in screened

SIS HIEY) samples with different concentrations (%) ICy
Sample name Crude extract (pg - mL")
1 388.9 277.8 55.6 11.1 2.2
KW 10.8 + 3.8 25+24 2.7+ 1.7 7.4+ 3.0 8.8 5.8 >1388.9
Water extract
DUH B X537 -11.4 £22 -16.5 + 0.5 -15.0= 1.6 -3.7+28 2.5+4.0 Tl
Oenothera tetraptera Ethanol extract Inactive
KA 20.8 + 4.8 -14.1 + 0.4 -8.6 + 3.7 -3.5+45 0.6 = 2.4 >1388.9
Water extract
AL HF T WY -6.9 + 2.8 -158+06  -11.0=3.9 -3.3+0.0 -0.3 = 3.1 T
Crassocephalum rubens  Ethanol extract Inactive
KA -5.1=1.2 12+23 62+ 19 48 +12 6.2 2.7 TEiEE
Water extract Inactive
B B4 -124+1.6 -17.8+04 -13.0=08 -9.5+1.2 -7.1%5.0 Tl
Sonchus brachyotus Ethanol extract Inactive
KAL) -9.9+0.3 -12.1 £ 0.2 -7.1% 1.6 -7.6 + 0.4 -6.0 = 1.1 JEi
Water extract Inactive
PR [l=2707] -14.3 = 1.1 -15.4 + 0.9 -9.7 £33 -4.8 £ 1.5 0.4 26 Toii
Carpesium nepalense Ethanol extract Inactive
KLY -9.7+0.3 -7.2 % 2.1 -22+24 -1.8+22 -1.8 + 2.7 JeiE
Water extract Inactive
SE-HIES [22727) -6.1 =52 -82 %22 -0.5+ 1.4 93+ 4.6 3.4 £03 Tl
Erigeron breviscapus Ethanol extract Inactive
KW -9.7+0.5 -2.1% 1.7 6.2 =23 13.7 + 1.6 58+ 0.1 Tl
Water extract Inactive
—h EEAR Y -8.4 %39 -11.2+ 1.0 2351 13.7 = 3.4 13.4 + 0.3 Tl
Crepis napifera Ethanol extract Inactive
IKIEH) 3.6 1.4 5.8+ 1.8 137+ 2.1 10.1 + 4.2 12.5 £ 1.0 PRz
Water extract Inactive
EmMaiE B4 -5.7+0.8 -14.9 £ 1.3 -52 + 0.4 6215 7.4 £ 4.2 T
Mussaenda pubescens Ethanol extract Inactive
KW 45.9 + 0.9 -33 %27 -1.8 £3.0 -0.8 + 5.4 1.2 £ 0.7 >1388.9
Water extract
N [iEE7L7) -11.5+06  -154=x15 -7.5+0.9 1.6 = 1.5 1.7+ 0.6 Tl
Hibiscus mutabilis Ethanol extract Inactive
KW 25.8 + 6.3 -4.0 + 2.9 2.3 2.1 3.7+ 2.1 5.6 = 1.8 >1388.9
Water extract
[EIRIRNE) 8727 -11.9+£ 1.0  -163£0.8 -16.6 = 0.7 -55+ 1.8 -0.4 = 1.6 el
Rhodobryum roseum Ethanol extract Inactive
KA 41.5 £ 2.7 -5.4 0.5 0.3 + 1.6 6.8 + 1.5 5.4+23 >1388.9
Water extract
I IR Y 25.2 £ 3.3 24.6 + 1.9 -0.9 +0.8 3.2+ 3.0 3.7+22 >1 388.9
Stellera chamaejasme Ethanol extract
KAL) -3.8+2.5 -0.9 = 3.3 52+04 8.7 £ 3.4 5.9+ 4.6 JEi
Water extract Inactive
KBRS R4 Y -11.4£07  -142= 1.1 -32+£25 8.2+ 2.5 7.8 £0.7 T
Lobelia taliensis Ethanol extract Inactive
KW -6.4 = 0.4 29 = 1.0 1.7+0.5 6.9 = 1.2 5.8 0.8 Tl
Water extract Inactive
PPN 8727 -6.9= 1.9 -154+18 -11.5+0.3 03=1.4 9.6 + 2.6 T
Solanum indicum Ethanol extract Inactive
KW -42 = 1.8 -10.8 + 2.0 -0.8 + 3.2 7.6 5.6 6.3 4.2 Tl T
Water extract Inactive
% 8727 -7.0x 2.4 -11.0 + 3.8 5.1+33 15.6 + 0.1 17.0 + 2.1 Tl
S. nigrum Ethanol extract Inactive
KW -13.8 £ 0.6 -45+26 0.1 = 0.1 11.0 = 1.1 13.1 = 1.7 TEiETE

Water extract Inactive
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Sample name Crude extract (pg - mL")
1 388.9 277.8 55.6 11.1 2.2
B S [22727) -133+19  -183= 1.1 -6.5+ 1.6 7.9 2.8 14.8 £ 0.7 Jei
Bauhinia brachycarpa Ethanol extract Inactive
S/ 27) -11.3 % 1.5 -4.7 £ 3.0 52+33 103+ 1.4 11.2 + 4.1 Tl
Water extract Inactive
DR RE [E2727) -9.7 % 1.0 -11.5+15  -159+09 -83+22 -7.0 + 2.1 T
Silene cardiopetala Ethanol extract Inactive
S/ 27 -8.6 = 1.1 -6.9 = 2.1 -2.8+ 1.0 -25+13 -12=5.1 T
Water extract Inactive
N EEARY) 42.1 £ 0.7 9.6 + 3.9 -89+ 1.9 -1.8+0.9 1.4+03 >1388.9
Astragalus prattit Ethanol extract
var. prattii KW 36.7 = 2.1 4.1 %02 52+ 1.5 55+ 0.9 6.0+ 1.2 >1388.9
Water extract
Ei3 EEARY) 38.3 + 13.9 10.4 = 3.8 7.0 = 3.0 52+ 4.0 4.8 + 4.7 >1388.9
Hedychium coronarium  Ethanol extract
K$EH) 64.2 + 2.9 23.9 £ 2.0 6.5+ 1.9 3.0 2.7 2.1 %42 1033.0
Water extract
S B4 432+ 39 -18.8+03  -11.8+3.3 -3.3+0.7 -1.7+29 >1388.9
Glycyrrhiza pallidiflora Ethanol extract
KW -7.9=+ 1.8 -15.3 + 0.7 -9.0 3.3 -0.6 + 1.0 -14 = 1.0 Tl
Water extract Inactive
LI [22727) 0.36=0.62 -5.21+0.30 -5.06+4.18 -0.21+3.88 4.05+3.28 Tl
Woodfordia fruticosa Ethanol extract Inactive
KEEY) 89.63+4.59 -4.74+0.82 1.00+£1.91 1.42+1.56 -2.62+1.47 796.0
Water extract
VIV S B Y -0.92+0.85 46.79+3.48 -1.80+1.10 7.79+3.73 2.67+1.13 etk
Ardisia elliptica Ethanol extract Inactive
KEEY) 74.04+5.74 63.10+£3.16 -1.13+3.07 1.97+3.46 -0.16+2.89 951.0

Water extract

Pt $i B 3k %) A ) A s A 52 P 2% A K T g B B 3
W, ARG ZE L T, Z R B 2% Ur T 1AL
LA TR (3) K %5 FREL L AR A P 4 B = R
TH5 5.0 mg, L1 mL ZE 48 /K ¥ ff A5 A0 DLV W, 2
JE HKFEEEA (1 = 4) T B B 2R 90 Wk BE 1 W 45 T
P 1 O DR 93 o o3 LA 4 BORE 9 e
JE L 100% 115,
1.4 -2 S ER LT = B H L8

2 MR B4 (2014) XF 30 b IE V5 A8 4 R AT
B—F2 m BRI £1 R T LA i & MDA 7 s 4% 50
L AS AL B 0 (HRCRR AN 50 WL &k Il 21 2K fif
W (1.0 mmol - mL™", % F DMSO H) IR A T
96 fLARHT, —3X 3 [FIET, 35 B 2818 7K B X i
FIGEE R 5 FHPEXT IR Z 5 B FLmA 80 pL
A SRR R 2% K (4 mol - mL™', pH 5.0) , & T 50
CIFFTIET 5 h; BUL PRGBSI A 100

wL 30% (v/v) B it BE — HEPES ¥ ¥ (20 mmol -
mL", pH 7.5) i fCFLAR B AR TR B s S IR CE T R
TN 5 1 K I 21 3R V% Al 58 42 0, N B AL RS 9%
50 pl BiBw = 5% — 96 fLARH, Z 5 B L
200 pL FiRAEIE -HEPES ¥ W B¢, 3+ T 405 nm
WA A I WG, Fh R v Ak I 21 3R b o il R A
T N AL E Y =K (AR 087 3 N TR W AR 1S
T A X B3 g Bk i 2T 2 T A A A1 R B (LA IC,
FR) .
1.5 HPLC & A%

3% 4 phenomenex C (250 mmx4.60 mm,
5 wm) KK 220 nm AR FR E 1 mL - min,
PERER 20 wL, B 30 °C, 3R 46 R B0 Uk 0
J¥ . K (A) -HEE(B) :0~40 min,0% ~35% B;40~
50 min,35% ~70% B;50~60 min,70% ~100% B;
60~70 min, 100% B, 78 J7 25 4 2F 42 U v 0 72
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