HO! NGH| KHOA HOC TOAN QUOC VE SINH THA! VA TAI NGUYEN SINH VAT LAN THLUY HAI

NGHIEN CUU THANH PHAN HOA HOC VA KHA NANG UNG DUNG CUA
LOAI DAY GOI HIMALAYA (CELASTRUS HOOKERI Prain)
G VIET NAM

NGUYEN TH] HIEN, TRAN MINH HOI
Vién Sinh thdi va Tai nguyén sinh vt
PHAN VAN KIEM

Vign Hod hoc cdc hgp chat thién nhién

Loai Day gbi himalaya (Celastrus hookeri Prain) thudc chi DAy gi (Celastrus), ho Day gbi
(Celastraceae). Cac loai day g6i ¢o chira cac hop chit ditecpenoid, tritecpenoid, alcanoid va cac
sesquitecpen c6 nhiéu trién vong img dung trong y duoc va dugc cac nha khoa th tap trung
nghién ciru [3, 6, 7]. Hién nay & nudc ta co 8 loai thude chi Day gbi da duge biét dén, chiém
khoang 8% cac loai trong ca hg ndy, trong dd c6 mdt loai va mot thir 1a ddc hitu cha Viét Nam.
Loai Day gbi himalaya (C. hookeri Prain) méi gap & Sa Pa (Lao Cai), Ciic Phuong (Ninh Binh)
[1, 4]. Trén thé gioi, loai C. hookeri Prain con gip & Himalaya (Trung Quéc) [1]. Pay 1a mot
loai hiém va chua duge nghién ciru nhiéu ca vé ho hoc va hoat tinh sinh hoc & Viét Nam.

I. PHUONG PHAP NGHIEN CUU

1. Ddi twong nghién ciru
Pbi twong nghién ciru 13 loai Day gbi himalaya (C. hookeri Prain) thu tai Ban Khoang,
huyén Sa Pa, tinh Lao Cai.

2. Phuong phap nghién ciru

- Diéu tra thu mau trén thuc dia tai Ban Khoang, Sa Pa, Lao Cai,

- Tim hiéu kinh nghiém sir dung trong din gian bing cach phéng vdn ngudi dén dia
phuong.

- Phuong phap phan lap cac hogp chit:

Sir dung cac phuong phép sic ky cot vai chét hip phu 1a silica gel pha thudng vi pha dao.
Silica gel pha thudng cé ¢& hat 1a 0,040-0,063 mm (240-430 mesh). Silica gel pha dio ODS
hodc YMC (30-50 pum, Fulisilisa Chemical Ltd.).

- Phuong phap nghién ciru cdu tric hoa hoc cic hop chét:
+ Phé khéi luong

Phd khdi lugng phun mu dién tir (Electronspray [onization mass) dugc do trén may
AGILENT 1100 LC-MSD.

+ Phd cdng hudng tir hat nhan

Phé cdng hudmg tir nhan 'H-NMR (500 MHz) va “C-NMR (125 MHz) dugc do trén may
Bruker AM500 FT-NMR Spectrometer.

- Phuong phap thir nghiém hoat tinh khang vi sinh vt klem dinh:

Hoat tinh khang vi sinh vit kiém dinh cia cac miu duwoc tién hanh trén cac phién vi lugng
96 giéng (96-well microtiter plate) theo phuong phap hién dai ctia Vander Bergher va Vlietlinck
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theo hai budc; Bude 1: sang loc so bd tim chat c6 hoat tinh; Bude 2: tim néng dd \rc ché tdi
thiéu (MIC) cia chat co hoat tinh.

Cac chiing vi sinh vét kiém dinh bao gém:

+ Vi khuan Gr (-): Escherichia coli (ATCC 25922), Pseudomonas aeruginosa (ATCC 25923)

+ Vi khuén Gr (+): Bacillus subtillis (ATCC 27212), Staphylococcus aureus

+ Ném soi: Aspergillus niger, Fusarium oxysporum

+ N4m men: Candida albicans, Saccharomyces cerevisiae

+ Khang sinh k:em dinh: Ampicilin doi v6i vi khuan Gr(+), Tetracylin déi voi vi khuan Gr(-
), Nystatin d6i v&i nam s¢i vd ndm men. Mau thé c6 gia tri MIC < 200pg/ml; mau tinh khiét co
gia tri MIC < 50pg/ml 1a coé hoat tinh.

- Téch chiét cac hop chit:

B&t 1a khé duge nghién nhd (200g) va chiét bang metanol thu dugc 20 g dich ¢6 metanol.
Dich ¢6 nay dugc chiét phan bd trong nude 14n lugt bing clorofoc, butanol thu dugce cac cén
chiét clorofom (7 0 g), butanol (5,0 g) va can nuoc (7,0 g) Sau khi tién hanh phan lap cin
clorofoc (7,0 g) bang cac séc ky cot Idp lai thu duge hop chét 1 (12 mg) va 2 (16 mg) dudi dang
tmh thé hinh kim c6 mau tring.

1. KET QUA NGHIEN CU'U

1. M ta va phén bé

Diy leo g8, dai ti 15 m, vo than mau ndu den, c6 khiu bi tring, La don, moc cach, phién 14
c6 dang hinh trai xoan nguge hodc gi‘m tron, kich thudc 4-6 x 7-13 ¢m, mau xanh luc, ddu 14
trom, géc 12 hoi nhon, gin bén c6 4-6 doi, meép la ¢6 rang cura nho, cubng dai 1 - 2,5 cm. Cum
hoa dang tan, moc & nach 1a hodc rai rac trén nhitng nhanh nho, dai khoang 2,5-3,5 cm. Hoa
nhé, mau 5, mau vang. Qua nang 3 6, moi 6 ¢ 1 hat, 20 hat mau vang da cam, hat hinh than.
Qua md& khi dé kho trong khéng khi. Cay thu phén nho ¢on trung. Qua chin vao thang 9 - 10.
Tat Sa Pa, lodi Day géi himalaya moc rai rac trong viing rirng thr sinh, & 4o cao trén 1500m,
moc leo trén nhiing cay gb bén dudng, ven nuong, trén ving dat cat nhiéu mun hay dat sét, cay
wa 4m, anh sang. Ngoai ra ciy con phéan bd & nhirng noi rop bong. Cay phén bd & Sa Pa (Lo
Cai) va Cuc Phuong (Ninh Binh).

2. Kinh nghiém sé dung loai Dy gbi himalaya trong din gian

Theo két qua diéu tra ban diu cia ching t6i, lodi Day gdi himalaya duge déng bao déan tdc
Dao (Sa Pa) dung [am nudc sac dé tam chifa bénh dau nhirc xwong.

3. Két qua phan lp va xac dinh cau tric hod hoe cic hop chit

Béng cac phuong phap sac ky, hai hop chat 1 va 2 duge phan lap tir dich chiét clorofoc cua
la cdy. Hop chét 1 nhan dugc dudi dang chét két tinh tinh thé hinh kim, cé nhiét dd nong chay
334-335°C. Phd cong hudng tir hat nhén proton ('"H-NMR) ¢6 dang phb ciia mét hop chat
tritecpen v&i 5 vong sau. Trén phd nay xuét hién tin hiéu cia 7 nhém metyl, tat ca déu 1a céc tin
hiéu singlet tai &y 1,04 (s, H-23), 0,83 (s, H-24), 1,02 (s, H-25), 0,78 (s, H-26), 1,34 (s, H-27),
0,96 (s, H-28) va 0,98 (s, H-29); tin hiéu cia proton olefin tai § 5,34 (br t, J= 3,5 Hz, H-12).
Ngoai ra con c6 cac tin hiéu cia nhém oximetin tai & 3,64 (dt, 4,5, 9,5 Hz, H-2), 2,93 (d, 9,5 Hz,
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H-3) va 3,27 (d, / = 3,5 Hz, H-19). Phén tich chi tiét hing sb tuong tac cia cac proton H-2 vi
H-3 cho th:fly Jua/uas = 9,5 Hz ching to H-3 cé cAu hinh axial va H-2 ciing cd c4u hinh axial.
Piéu nay co nghia 4 nhém hydroxy tai C-2 va C-3 déu ¢6 cAu hinh equatorial. Phd PC-NMR
cho thiy hop chdt 1 ¢6 30 cacbon tuong (g vdi 30 vach, trong d6 bing phd DEPT 135 va
DEPT 90 di xéac dinh dugce tung loai cacbon bao gém 7CH,, 8CH;, 7CH vacon lai laB C. Gia
tri 8¢ 182,28 (s, C-28) hoan toan phu hgp vdi nhém cacboxylic, tin hiéu tai 8:124,73 (CH, C-
12) va 144,71 (C, C-13) tuong (g v&i sy ¢ mat cia mdt néi doi trong vong thé ba I4n. Ba
carbon oximetin tai 69,52 (d, C-2), 84,55 (d, C-3) va 82,46 (d, C-19), trong dé cip tin hiéu
69,52 (d, C-2), 84,55 (d, C-3) rt phit hgp vdi cdu hinh 20-OH va 3B-OH [5]. Ngoai ra sy ¢6
mat cia 7 nhom metyl bic bén ciing duoc khang dinh bang cac tin hiéu tai 529,60 (q, C-23),
17,38 (q, C-24), 19,64 (q, C-25), 17,76 (g, C-26), 25,05 (q, C-27), 28,65 (q, C-29) va 25,13 (q,
C-30). Céac gia tri d6 dich chuyén hod hoc duge xac dinh thém bang phé HSQC va HMBC. Két
qua phé NMR va MS ciia 1 hoan toan phii hop véi hop chat 2a,3B, 19a-trihydroxyolean-12-en-
28-oic acid hay con goi la arjunic acid [5]. M6t hop chét da dugc biét dén vdi nhimg tac dung
bao vé tim mach, ngan ngira sy suy gidm cac chat chéng 6xy hoa nhu superoxide dismutase,
catalase, glutathione, a-tocopherol va ascorbic acid {8].

Hop chét 2 c6 cac phd NMR gan tuong tu nhu cac phd tuong tng cua 1, tuy nhién cb sy
khac nhau vé gié trj khi so sanh truc tiép vé&i nhau. Tin hiéu nhém metincabinol tai C-19 cua 1
mét di va thay béng tin hiéu cacbon bc ba néi vdi 6xy, cling vdi sy xuit hién thém tin hiéu coa
nhém metyl bdc ba, va su dich chuyén cac gia tri d6 dich chuyén hod hoc cla vong A dua dén
dui dodn hgp chat 2 1a 28,38, 1 9a-trihydroxyurs-12-en-28-oic acid. Két qua so sanh céc gia tri
phé NMR va MS cua 2 véi 2B,3B,19a-trihydroxyurs-12-en-28-oic acid cho sir tring hop hoan
toan. Piéu nay c6 thé khing dinh hop chat 2 1a 2B,3B,19a-trihydroxyurs-12-en-28-oic acid hay
coOn goi la 2-epitormentic acid [2].

30

Hinh 1: Ciu tric hoa hoc caa 1 va 2
2a,3B,19a-trihydroxyolean-12-en-28-oic acid (arjunic acid, 1)
Céng thirc phan tir: CH,30s; Khdi lugng phin tr: M= 488; Diém ndng chay: 334-335°C;
bd quay cuc: [ap] +20 (c, 1.1, EtOH). :

'H-NMR (500 MHz, MeOD) 8y (ppm): 0,92 (d, J = 12,5 Hz, Ha-1), 1,91 (dd, 4,5, 12,5 Hz,
Hb-1), 3,64 (dt, 4,5, 9,5 Hz, H-2), 2,93 (d, 9,5 Hz, H-3), 0.89 (H-5), 1,60 (m, Ha-6), 1,48 (m,
Hb-6), 1,35 (m, Ha-7), 1,55 (m, Hb-7), 1,80 (d, J= 9,0 Hz, H-9), 2,01 (dd, J = 3,5, 9,0 Hz, H-
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11), 5,34 (br t, J = 3,5 Hz, H-12), 1,01 (m, Ha-15), 1,77 (m, Hb-15), 2,33 (dt, / = 3,5, 13.0 Hz,
H-16), 3,08 (br s, H-18), 3,27 (d,J = 3.5 Hz, H-19), 1,05 (m, Ha-21), 1,68 (m, Hb-21), 1,80 (m,
Ha-22), 1,64 (m, Hb-22), 1,04 (s, H-23), 0,83 (s, H-24), 1,02 (s, H-25), 0,78 (s, H-26), 1,34 (s,
H-27), 0.96 (s, H-28) va 0,98 (s, H-29).

PC-NMR (125 MHz, MeOD) 8y (ppm): 48,00 (t, C-1), 69,52 (d, C-2), 84,55 (d, C-3), 40,51
(s, C-4), 56,82 (d, C-5), 19,70 (t, C-6), 33,91 (t, C-7), 40,78 (s, C-8), 49,45 (d, C-9), 39,39 (s, C-
10), 24,88 (1, C-11), 124,73 (d, C-12), 144,71 (s, C-13), 42,64 (s, C-14), 29,52 (t, C-15), 28,62
(t, C-16), 46,70 (s, C-17), 45,18 (d, C-18), 82,46 (d, C-19), 36,30 (s, C-20), 29,42 (t, C-21),
34,02 (1, C-22), 29,60 (q, C-23), 17,38 (g, C-24), 19,64 (g, C-25), 17,76 (q, C-26), 25,05 (q, C-
27), 182,28 (s, C-28), 28,65 (q, C-29) va 25,13 (q, C-30).

2B,3B,19a-trihydroxyurs-12-en-28-oic acid (2-epitormentic acid, 2)

Cong thirc phéan tir: C3HasOs; Khéi lugng phan tir: M= 488; Diém néng chay: 276-278°C;
Bé quay cuc: [ap] +99 (¢, 1.1, MeOH).

'H-NMR (500 MHz, MeOD) 8 (ppm): 1,31 (m, Ha-1), 1,60 (m, Hb-1), 3,90 (ddd, J = 12,0,
4,5,3,0 Hz, H-2), 3,34 (d, /= 3,0 Hz, H-3), 1,30 (m, H-4), 1,43 (m, Ha-6), 1,50 (m, Hb-6), 1,23
(m, Ha-7), 1,62 (m, Hb-7), 1,89 (dd, J =3,5, 9,5 Hz, H-9), 2,00 (Ha-11), 2,03 (Hb-11), 5,31 (br
t, J=4,0 Hz, H-12), 1,02 (m, Ha-15), 1,84 (m, Hb-15), 1,55 (m, Ha-16), 2,61 (dt, J =4,5, 13.5
Hz, Hb-16), 2,52 (br s, H-18), 1,37 (m, H-20), 1,26 (m, Ha-21), 1,77 (m, Hb-21), 1,65 (m, Ha-
22), 1,74 (m, Hb-22), 1,01 (s, H-23), 0,89 (s, H-24), 1,01 (s, H-25), 0,81 (s, H-26), 1,37 (s, H-
26), 1,21 (s, H-29) v 0,95 (d, J = 6,5 Hz, H-30).

C-NMR (125 MHz, MeOD) &y (ppm): 42,49 (t, C-1), 67,16 (d, C-2), 80,10 (d, C-3), 39,37
(s, C4), 49,34 (d, C-5), 19,28 (t, C-6), 34,06 (1, C-7), 41,25 (s, C-8), 48,20 (d, C-9), 39,47 (s, C-
10, 24,70 (t, C-11), 129,36 (d, C-12), 140,06 (s, C-13), 42,73 (s, C-14), 29,57 (1, C-15), 26,60
(t, C-16), 48,83 (s, C-17), 55,07 (d, C-18), 73,59 (s, C-19), 43,08 (d, C-20), 27,28 (1, C-21),
39,00 (1, C-22), 29,24 (q, C-23), 22,45 (g, C-24), 16,88 (g, C-25), 17,54 (q, C-26), 24,91 (q, C-
27), 182,27 (s, C-28), 27,08 (g, C-29) va 16,60 (g, C-30).

4. Két qua thir nghiém hoat tinh khing vi sinh vat kiém dinh

Cac dich chiét metanol cia 4, canh, vo va gd loai Day gbi himalaya da duge thir nghlem
hoat tinh khang vi sinh vat kiém dinh. Két qua thir nghiém duoc trinh bay trén bang 1. Két qua
thu duge cho thay dich chiét metanol 12 ciy khang 6 chling vi sinh vat kiém dinh thir nghiém, dé
la haj chung vi khuin Gram (-) E. coz’t va P.aerugicosa, hai ching vi khuin Gram (+) la B
substillis va §. aureus va ha1 chung ndm méc 13 Asp. niger va F, oxysporum. Dich chiét metanol
vo cdy khang mét ching nim méc F. oxysporum.

Bang 1
Két qua thir nghiém hoat tinh khang vi sinh vt kiém dinh
Dich Nong 4§ Gc ché tdi thiéu (MIC: pg/ml)
chiét Vi khuin Gr (-} Vi khudn Gr (+) Nim méc Nim men
metanol E.coli| P. aeruginosa | B.subtillis | S.aureus | Asp.niger | F.oxysporum | S.cerevisiae | C.albicans

La 100 200 100 200 200 100 ) -)

Vo (-) () -) ) () 100 ) ()

Gb ) -) -) (-) {-) -) (-) -)
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{1I. KET LUAN

- Két qua diéu tra v& loai Day gdi himalaya (C. hookery Prain) cho thiy ciy thudc nay duoc
dong bao dan tdc Dao (Sa Pa) dung dun nudc tam dé tri nhitng bénh dau nhirc xuwong.

- Két qua thir nghiém cho thdy cdy thudc nay c6 hoat tinh khang sinh kha tét, dac biét dich
chiét metanol 14 cay khang 6 ching vi sinh vét kiém dinh.

- Béng cac phuong phap sic ky, hai hop chit 20,3 B.19a-trihydroxyolean-12-en-28-oic acid
va 2B,3B,19a-trihydroxyurs-12-en-28-oic acid da dugc phéan lap. Day la théng bao dau tién vé
thanh phéan hoa hoc caa cay thube ndy & Viét Nam.
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STUDY ON CHEMICAL CONSTITUENTS
AND USES OF CELASTRUS HOOKERY Prain IN VIETNAM

Nguyen Thi Hien, Tran Minh Hoi, Phan Van Kiem

SUMMARY

Celastrus hookeri Prain is a climbing woady plant up to 15 m of height with rough stem bark and
many white lenticels. Leaves are alternate, simplie, obovate or nearly round, 4 - 8 cm x 7 - 13 ¢m, lateral
veins in 4 - 6 pairs, finely serrate. Inflorescence are axillary umbeiliform racemes, about 2.5 - 3.5 cm.
Flowers are small, 5-merous, yeilow. Fruits are capsular, 3-valved, each containing 1 kidney-shaped seed.
Fruiting period is from Septemmber to October. This species often climbs up on other trees at elevation of
1.500 m.

According to our study results, C. hookeri Prain is used to boil as bath water for the treatment of
piercing pain in the bone by Dao ethnic group in Lao Cai province. C. hookeri Prain showed good
antimicrobial activity, the methanol extract of the leaves inhibited 6 of 8 tested microbial strains. Two
compounds were identified from the leaves extract, including arjunic acid (CagHs0s) and 2-epitormentic
acit (CagHssOs). It is the first time these two compounds were isolated from C. hookeri Prain in Vietnam,
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