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PAT VAN PE

Pogostemon Desf. 1a mot chi 16n trong ho Lamiaceae. Trén thé gidi chi nay ghi
nhén c6 khoang 96 loai, phan bd chii yéu & khu vure nhiét d6i va cin nhiét d6i. O Viét
Nam, chi Pogostemon Desf. c6 khoang 17 loai va 1 thit, phan b trén nhiéu tinh khap
canudc[1].

Thanh phan hoa hoc cua chi Pogostemon Desf. kha da dang v&i cac nhom hop
chét c6 hoat tinh sinh hoc nhu tinh dau, flavonoid, terpenoid, steroid v.v. Nhiéu loai
trong chi Pogostemon Dest. da dugc st dung trong Y hoc co truyén va Y hoc dan toc
cua nhiéu nudc, phén 16n & cac nuGe chau A, dé chita dau bung tiéu chdy, dau da day,
thép khop, cam mao, nhic dau, ha sbt, lam vét thuong nhanh 1én da non v.v. [2]. Cac
nghién ctru ctia Y hoc hién dai di cho thiy mot s6 dich chiét hay nhitng hop chét phan
1ap tir cac loai thudce chi Pogostemon Desf. chtra dung nhiéu hoat tinh sinh hoc tét nhu
khéang vi sinh vat, giam dau, chéng viém, chéng oxy hoda, giy doc té bao ung thu v.v.
[3], [4]. Nhu vy, co thé thiy véi sb loai twong dbi phong phu, chi Pogostemon Desf.
c6 tiém nang cho nhitng nghién ctru tim kiém céc hoat chit méi c6 tac dung tri bénh,
nhim dinh huéng phat trién cac san pham thudc phuc vu sitc khde con nguoi.

Loai Tu hung tai Pogostemon auricularius (L.) Hassk. trong nhiing nim gan day
da dugc cac nha khoa hoc nghién ctru sang loc mot s tac dung sinh hoc. Dich chiét
ctia loai da thé hién mot sd hoat tinh nhu khang vi sinh vat, khiang viém, 1am tan huyét
khdi, tc ché enzym a-amylase, chng tiéu chay [5], [6]. Ngoai ra, Tu hung tai con
dugc ding trong Y hoc c6 truyén cia nhiéu nuéc. O nudc ta, cdy Tu hing tai duoc
ngudi dan st dung dé chita dau da day, cam sot, viém hong [7], [8]. Cho dén nay, sd
lwong cac nghién ciru vé thanh phin hod hoc va tac dung sinh hoc cta loai nay trén thé
gidi ciing nhu & Viét Nam con kha khiém ton.

T nhitng li do trén, dé tai: “Nghién ciru thanh phan héa hoc va mét sb tac
dung sinh hoc cua loai Tu hung tai (Pogostemon auricularius (L..) Hassk.), ho Hoa
moi (Lamiaceae)” duoc thuc hién vo1 hai muc tiéu:

1. Xac dinh cdu tric hoa hoc cuia méot s6 hop chat phan 1ap duoc tir phan doan cé

tac dung chong viém in vitro.



2. Panh gia doc tinh cip cua phin doan co tac dung chéng viém in vitro va thir
mdt sd tic dung sinh hoc cua dich chiét toan phan, dich chiét phan doan va mot sé hop

chat phan 1ap duoc.



Phan 1. TONG QUAN

1.1. Gi6i thiéu vé chi Pogostemon Desf.
1.1.1. Vi tri phan loai

Theo Hé théng phan loai thuc vat hoc c6 hoa cua Talkhajan (2009) va mot sb
hé théng khéc, chi Pogostemon Desf. thuoc ho Lamiaceae (Hoa mo6i hay Bac ha), bo
Hoa moéi (Lamiales), phan 16p Hoa moi (Lamiidae), 16p Ngoc lan (Magnoliopsida),
nganh Ngoc lan (Magnoliophyta) [2], [9], [10].

Chi Pogostemon Desf. dugc nha thyc vat hoc nguoi Phap René Louiche
Desfontaines xac 1ap nim 1815 [11]. Cac dai dién ciia chi Pogostemon Desf. c6 thé
phan biét voi cac loai khac trong ho bdi su hién dién cua nhi hoa mang long don sdc
[12], [13], [14], [15]. Mdi quan hé giita cac loai trong chi Pogostemon Desf. va cac
loai thudc chi Dysophylla Blume di dugc tranh luan nhiéu. Ban dau, céc loai trong chi
Pogostemon thudng bao gdm cac loai than thdo séng trén mat dat voi 14 moc déi,
phién 13 rong, cudng 14 va than cdy dic; trong khi cac loai thudc chi Dysophylla sdng
chu yéu 0 moi truong dudi nudc va dam léy, 14 moc ddi hodc moc vong, khong co
cudng 14 va than cay rong [12], [16], [17], [18]. Nhu véy, hién nay cac nha thyuc vat
hoc d4 théng nhat dugc quan diém gitra Pogostemon va Dysophylla 1a 2 chi doc lap
v6i nhau. Tuy nhién, mot sé loai trong chi Dysophylla c6 14 moc dbi, 1a dai dién trung
gian gitra hai chi ndy va duoc cho ring nén xép sang chi Pogostemon [12], [19] va chi
Dysophylla chi bao gdm nhimg loai c6 14 moc vong [15], [18], [19], [20], [21]. Pac
biét, cac nghién ctru vé sinh hoc phan tr gan day da cho thiy mot sb loai trong chi
Dysophylla cling thudc chi Pogostemon [22], [23].

Theo dit liéu cua “Plants of the World Online” [24] thu thap tir nhiéu ngudn co
so khac nhau trén thé gidi, da thdng ké duoc 143 tén loai thudc chi Pogostemon Desf.,
trong d6, c6 96 tén loai dugc chap nhan; chu yéu phin bd & khu vuc nhiét déi va can
nhiét di chau A va chau Phi [1], [25]. Ngoai ra, nam loai da dugc x4c dinh la dac hitu

ctia Chau Phi [12], [22] va tai An Do sy da dang ctia loai cao nhat[12].



1.1.2. Khai quat vé thwe vat hoc

Cac loai thudc chi Pogostemon Desf. thuong 1a cay co hay bui nhd. Than vuong
hodc gan tron, nhan hay c¢6 long. La moc d6i xép chéo chir thap hodc xép thanh vong
3-6 chiéc trén mdi dét. Cum hoa dang bong, hinh chum hay gan nhu hinh ciu & dinh
canh do cic xim co hop thanh. Hoa nho, c¢6 cudng hodc khong cubng. La bac ton tai
hay sdm rung. Pai hinh chudng, hinh trimg hodc hinh dng, 5 thuy gin bang nhau hay
¢ cAu tao 2 mdi: moi trén 3 thuy, moi dudi 2 thuy. Trang 4 thiy gan bang nhau hodc
moi trén 3 thuy, moi dudi 1 thuy. Nhi 4, dai béng nhau, chi nhi ¢6 long & gitra; bao
phén 1 6. Bau nhin; voi nhuy xé 2 thuy & dinh. DPia mat c6 thiy trude bang. Qua nhin
[1], [25].

O Viét Nam, Lamiaceae con duge goi la ho Bac ha hay ho Hoa méi, chi
Pogostemon Desf. dugc goi 1a chi Hodc huong hay chi Tu hung. Theo tac gia Vi Xuan
Phuong (2000), hién nay chi Pogostemon Desf. & nudc ta co 17 loai va 1 thu [1]. Phan
bd ciia cac loai nay ¢ Viét Nam duoc trinh bay tai bang 1.1 voi tén khoa hoc dugc
chap nhan theo co so dit lidu truc tuyén cac loai thuc vat thé gigi (WFO Plant List) [1],

[26], [27].

Bing 1.1. Phin bé ciia cdc loai thudc chi Pogostemon Desf. ¢ Viét Nam

STT Loai/Thit Tén Viét Nam Phén bd

1 | P. auricularius (L.) Tu hung tai, Co co Lai Chau, Lao Cai, Son La,
Hassk. Cao Béng, Lang Son, Ha
Syn: Dysophylla Tay, Quang Tri, Thira Thién
auricularia (L.) Blume Hué, Pa Nang, Quang Nam,
Mentha auricularia L. Lam Ddéng, Ninh Thusn,

Kién Giang

la | P. auricularius var. Chin tang Ninh Thuin
giganteus (Doan) Phamh.
Syn: Dysophylla
auricularia (L.) Blume




var. gigantea Doan

2 | P. cablin (Blanco) Benth. Hoac huong Vinh Phiic, Ha No6i, Hung
Syn: Mentha cablin Yén, Thanh Hoa, Déng
Blanco Nai
P. patchouly Pellet
P. javanicus Back. Ex
Adelb.

3 | P. cruciatus (Wall. Ex Tu hung chir thap Pic Lic, Lam Pong
Benth.) Kuntze Héng vi chir thap
Syn: Dysophylla cruciata
(Wall. Ex Benth.) Kuntze

4 | P. glaber Wall. Ex Benth. | Tu hung nhin Son La

5 | P. globulosus (Doan) Tu hung hinh cau Bén Tre
Phuong Hong vi hinh cau
Syn: Dysophylla
globulosa (Doan)

6 | P. litigiosus Doan Tu hing tranh ludn | Lam Pong

7 | P. menthoides Blume Tu hung dang hung | Lao Cai, Cao Béng
Syn: P. fragtenus Miq. Tu hung ban

8 | P. nanus (Doan) Phuong | Tu hung lun Binh Duong
Syn: Dysophylla nana Héng vi lun
Doan

9 | P. nelsonii Doan Tu hung nelson Con Déo

10 | P. parviflorus Wall. Ex Tu hung hoa nhé Lao Cai, Giai Lai, Lam

Benth.
Syn: P. pubescens Benth.

Déng




11

P. peguanus (Prain) J. R.
Press
Syn: Dysophylla peguana
Prain
Eustralis peguana (Prain)

Mur.

Tu hung 14 hep
Héng vi 14 hep

Lam Pong, Dong Nai,
Kién Giang

12

P. pentagonus (C. B.
Clarke ex Hook. f.)
Kuntze

Syn: P. pentagona C. B.
Clarke ex Hook. f.

Tu hung nam goc

Hong vi ndm goc

Lam Pong

13

P. petelotii (Doan)
Phuong
Syn: Dysophylla petelotii

Doan

Hong vi pételot

Thanh Hoa

14

P. pumilus (Grah.)J. R.
Press

Syn: Dysophylla Pumila
(Grah.) Benth.

Mentha pumila (Grah.)

Tu hung than map

Héng vi than map

Ninh Binh, Thira Thién
Hué, Pa Ning, Binh

Duong

15

P. purpurascens Dalz.

Tu hing hong

Lam Pong

16

P. quadrifolius (Benth.)
F. Muell.

Syn: P. quandrifolium
Kuntze

Dysophylla quandrifolia
(Wall. Ex) Benth.
Eustralis quadrifolia

Hoéng vi bon mua

Lai Chau, Son La




Benth.

17 | P. stellatus (Lour.) Tu hung hinh sao Phit Tho, Ha Tay, Hoa
Kuntze Héng vi hinh sao Binh, Ngh¢ An, Quéang
Syn: Dysophylla stellata Binh, Thira Thién Hué,
(Lour.) Benth. Kon Tum, Péic Lic, Pong
Mentha stellata Lour. Nai

Nhu vay, so voi 96 loai thude chi Pogostemon Desf. trén thé gidi, sb loai duoc
ghi nhan & nude ta chiém khoang 18% va chua thy cong bd vé loai dac hiru. Ngoai ra,
tac gid Vii Xuan Phuong (2000) cling da xay dung b khoa phan loai cac loai thudc chi
nay, béng cach sir dung céac dac diém phan loai chinh cta la va hoa [1]. Khéa phan loai

cac loai cua chi Pogostemon Desf. & Viét Nam duogc trinh bay ¢ bang 1.2 [1].

Bdng 1.2. Khoa dinh loai cdc loai cua chi Pogostemon Desf. ¢ Viét Nam

1A. La moc d6i hay moc thanh vong 3 14. Trang c6 cac thiy bang nhau hay thily moi
trén dai bang hodc dai hon moi dudi
2A. Cym hoa hinh bong. Hong dai c6 vong long
3A. Dai 2 moi: moi trén 5 thily rong va ngan, moi dudi 2 thiy nhon. La vira moc
d6i vira moc thAnh VONE 3 ... oo 1. P. litigiosus
3B. Dai 5 thuy gan bang nhau. L4 moc ddi
4A. Miéng dai khép lai sau khi hoané. La bac hinh tring......... 2. P. auricularius
4B. Miéng dai mé rong sau khi hoa né. La bac hinh duong ........ 3. P. menthoides
2B. Cum hoa dang chim, gém cac bong. Hong dai khong c6 vong long
5A. Cay trong, thuong khong c6 hoa, néu c6 hoa thi dai dai hon 5Smm, c6 long
day & Phid NZOAT ..ecuveeieii et e e et e e 4. P. cablin
5B. Cay moc hoang, dai nho, dai khéng dén Smm, nhin hay c6 16ng thua
6A. L4 bic dai hon dai.

7A. Than vuong. Thanva la nhén. Hoa tat vé mt phia ................ 5. P. nelsonii

7B. Than tron. Than va 14 c6 16ng ap sat. Hoa moc thanh vong, khong tat veé




MOt PhIA Lo e e 6. P. parviflorus
6B. L4 bac ngin hon dai.

8A. L4 bic hinh trimg rong. Todn cAy nhan .........ocooeeveoeeveeeeeen e, 7. P. glaber
8B. L4 béc hinh trimg hep. Toan cdy ¢6 10n0g ......ccovveeen ... 8. P. purpurascens

1B. La moc thanh vong 4-6 14. Trang gan nhu déu hodc 2 mdi vi moi trén ngan hon
hoc bang mo6i dudi
9A. Ong dai c6 4 hay 5 goc 1o
10A. Ong dai ¢6 5 g6¢ va 5 rAnh dOC 18 weoevevevoeveeeeeee e, 9. P. pentagonus
10B. Ong dai c6 4 goc
11A. L4 bic dai hon hoa. Nhij dai hon trang 2 1an. L4 hinh bau duc - hinh duong
........................................................................................................ 10. P. petelotii
11B. La bac ngin hon hoa. Nhi dai hon trang khong dén 2 1an. L4 hinh dudng
..................................................................................................... 11. P. peguanus
9B. Ong dai tron
12A. Cum hoa dang bong, hinh tru, gian doan & phia dudi. Than hoa gd & gbc

................................................................................................. 12. P. quadrifolius
12B. Cum hoa dang gan hinh cau hay hinh bong rat ngan, khong gian doan. Thin
co

13A. C6 cao khong téi 20cm. Cac d6t & than ngan hon l4............... 13. P. nanus

13B. C6 cao trén 20cm. Cac dot cia than thuong dai hon 14
14A. Than c6 16ng dai moc nguoc, ap Sat.......cccevvcvveerieeereeenns 14. P. cruciatus
14B. Than thuong nhan
15A. Bai c¢6 16ng day mau vang ¢ phia ngoai, 5 thuy dai trai ra c6 dang hinh
SAO . et et ettt e et et e bea bt es st e h e ab e e e eab et e en tebte e et beeebbeeeabee e cene 15. P. stellatus
15B. bai khong c6 16ng day mau vang ¢ phia ngoai, 5 thuy dai ding
16A. Cum hoa dang bong & dinh canh, dai 2-6 cm. Trang c6 long & phia

TUZOAT e eeveeeeteeeteeas eeeite e et eetaee et eseeeean eenseeserns seraaees saneeans seneereeas 16. P. pumilus
16B. Cum hoa gin hinh cau, dudng kinh 5-10 mm. Trang nhan ....................
............................................................................................... 17. P. globulosus




1.1.3. Thanh phéin héa hoc

Theo téng quan tai liéu, vé thuc vat Pogostemon Desf. 1a mot chi 16n trong ho
Lamiaceae. Tuy nhién, cho dén nay s6 loai dwgc nghién ctru vé mit héa hoc ciing nhu
hoat tinh sinh hoc con it. Tinh dén nay, c6 khoang 10 loai, bao gém P. auricul arius, P.
benghalensis, P. cablin, P. deccanensis, P. hirsutus, P. heyneanus, P. parviflorus, P.
plectranthoides, P. purpurascens va P. travancoricus da dugc nghién ctu vé thanh
phan héa hoc. Trong cac loai nay, P. cablin dugc nghién ctru nhiéu nhat. Ngoai thanh
phan tinh dau, cic nhém chét chinh ctia chibao gdom 1a flavonoid, terpenoid, steroid.
Bén canh d6, cac hop chéit phenolic, phenylpropanoid glycosid, acid carboxylic,
chromon... cling dugc tim thiy trong chi nay.
1.1.3.1. Thanh phan tinh dau

Ham luogng va thanh phan tinh diu ciia cac loai dugce nghién ciru trong chi
Pogostemon Desf. kha phong phu, duge nghién ciru nhiéu nhét 13 thanh phan tinh dau
ctia 14 loai P. cablin voi cac nhom tac gia chu yéu dén tir Trung Qubc va An Po. Bang
1.3 trinh bay mot s thanh phan chinh trong tinh dau cta mot sé loai thudc chi

Pogostemon Dest..

Bing 1.3. Thanh phin chinh trong tinh ddu ciia mét s6 loai thude chi Pogostemon

Desf.

STT Tén loai B0 phén Thanh phan chinh TLTK

1 | P. auricularius La [-panasinsene (41,72%), a- [28]
panasisene, 1,1,7,7a-tetramethyl-
1a,2,3,5,6,7,7a,7b-octahydro-1H-
cyclopropa[A]naphtalene

2 | P. benghalensis La 1somer cadinene (2,62%), elemol, a- [29],

bulnesene, f-elemene va germacrene | [30]
D

Hoa trans-caryophyllene (8,52%),
germacrene B, y-cadiuene, f-ocimene,

a-elemene, oxid caryophyllene,




curzeren, o-humulene, a-guaiene va

germacrene

P. cablin

La

patchouli alcohol (32-40%), a-
patchoulen, f-patchoulen, a-
bulnesene, seychellene,
norpatchoulenol, pogostone, eugenol

va pogostol

[31],
[32],
[33]

P. deccanensis

Phéan
trén mat
dat

curzerene (26,39%), epicadinol
(22,68%), a-caryophyllene, f-
caryophyllene, a-cubebene, /-

elemene, y-cadinene va a-guaiene

[34]

P. escholtzioides

La

curzerene (46,1%), benzophenone

germacrone va a-cadinol

[35]

P. heyneanus

La

acetophenone (51,0%), f-pinene,

(E)-nerolidol, va patchouli alcohol

[36]

P. hirsutus

La

abietatriene (16,3%), dehydroabietal
(3,5%), dehydroabietol (21%),

a-pinene va f-pinene

[37]

P.

plectranthoides

La

methyl heptenone, linalool, linalyl
acetate, citronellol, geraniol, a-
pinene, camphene, limonene, f-
phellandrene, y-terpinene, (E)-f-
ocimene, germacrene D, germacrene
B, trans-f-guaien, f-caryophyllene

va a-humulene

[38],
[39]

P. travancoricus

La

cadina-1,4-diene, calamenene,
viridiflorene, seychellene,
bicyclogermacrene, germacren B,
pogostone, spathulenol va cis-

calamenene

[40]
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Tinh dau cua P. cablin véi tén thuong pham Patchouli, dwoc chiét xuat tir 14 v6i
ham luong khoang 1,5-4%, d dugc luu hanh kha phd bién trén thi truong. Trong do
patchoulol dong vai trd tao mui thom dic trung cho tinh dau, c6 ham luong khoing
32-40% trong thanh phan tinh dau [31], [32], [33].

Nghién ctru loai P. heyneanus, tinh dau cia loai ndy ciing chita nhiéu
sesquiterpen, tuy nhién thanh phan chinh dugc bao cdo 1a acetophenon voi ham lugng
51%. Patchoulol ciing c6 mit trong tinh ddu nay nhung chi chiém khoang 14% va
khong dong vai tro tao mui thom [36].

Thanh phan tinh dau trong 14 cua lodi P. plectranthoides thu hai tai Pakistan
khoang 0,2% [39]. Thanh phin chi yéu 1d cic monoterpen, sesquiterpen va
hydrocarbon béo. Nghién ctru gan day (2020) trén loai P. plectranthoides thu hai tai
An D¢ véi ti 1¢ tinh dau trong 14, than va hoa lan luot 12 0,22; 1,0 va 0,2 %. Thanh
phan va ti 1 cdc hop chét trong tinh dau thu dugc tir cdc phan khic nhau cua ciy la
khac nhau nhung déu c¢6 chira nhitng nhém chinh nhu sesquiterpen, monoterpen va
dan xuat phenyl [38].

Dbi v6i loai P. ben ghalensis, tinh dau c6 thé thu duoc tir 14 hodc hoa. Ham
luong tinh dau trong hoa (1,2%) cao hon so v6i ham luong trong 14 (0,7%). So sanh
tinh dau thu dugc tir 14 va hoa cia loai nay, ngudi ta ciing nhan thdy c6 sy khac nhau
vé thanh phan va ti 18 [29], [30].

Loai P. hirsutus c¢6 thanh phan tinh dau chu yéu lai 13 céc diterpen va
monoterpen. Trong d6, nhém abietan diterpen chiém 42,6% va dugc xem la thanh
phan chinh [37].

Riéng d6i véi loai nghién ctru P. auricularius, ham luong tinh dau dugc cac nha
khoa hoc An D6 bao cdo khoang 9,9%. Trén thé gidi, cho dén nay, thanh phan cac hop
chat c¢6 trong tinh dau nay van chua dugc cong bé [41]. O nudc ta, Tran Huy Thai va
cong su [28] da khao sat loai P. auricularius thu hai tai Phi Tho, thu dugc ham lugng
tinh dau khoang 1,3%. Véi phuong phap GC-MS, nhom tac gia ciing di xac dinh duoc

26 hop chit ¢6 trong tinh dau, véi cac thanh phan chinh 13 cac sesquiterpen. Nghién
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ctru vao nam 2018 trén loai Tu hung tai thu hai tai Pa Ning da tim thdy 213 hop chat
c6 mit trong thanh phéan tinh diu va chi yéu 13 cac sesquiterpen, diterpen [42].

Tom lai, thanh phan tinh dau cta cac loai di dwoc nghién ciru trong chi
Pogostemon Desf. kha phong phu, da dang, duoc biét dén véi nhidu coéng dung trong
huong liéu va my pham [43], [44]. D6 ciing 13 1i do ma thanh phan tinh dau duoc quan
tAm nghién ctru tir rat sém. Tuy nhién, trong nhitng nim gan day, cang ngdy cang co
nhiéu cong bd vé cac nhém chit khac duoc tim thay trong chi nay.
1.1.3.2. Thanh phan flavonoid

Flavonoid 13 nhom chit dugc tim thay nhiéu trong chi Pogostemon Desf., chu
yéu duoc phan 1ap tir loai P. cablin. Nhiing flavonoid dau tién duoc phan lap vao nim
1981 boi Itokawa va cong su [45]. Cho dén nay, dd c6 khoang 37 flavonoid duoc phan
lap tir loai cac loai thudc chi Pogostemon Desf., trong d6, chu yéu thudc cac nhom:
flavon, flavanon, chalcon va mét s6 flavonoid glycosid.

Vé nhom flavon, da c6 22 hop chat duge tim thdy, bao gdbm: pachypodol (1),
ombuin (2), apigenin (3), rhamnetin (4), retusin (5), 5-hydroxy-3,4',7-
trimethoxyflavon (6), 5-hydroxy-4',7-dimethoxyflavon (7, 3,3',4',5,7-
pentahydroxyflavon (8), 3,5-dihydroxy-4',7-dimethoxyflavon (9), 4',5-dihydroxy-7'-
methoxyflavon (10), acacetin (11), 3,5-dihydroxy-7,4'-dimethoxyflavon (12), 5-
hydroxy-3,7,3',4'-tetramethoxyflavon (13), 5,4'-dihydroxy-7-methoxyflavon (14),
3,5,7,3",4-pentahydroxyflavon (15), 5,7,4'-trihydroxyflavon (16), va 3,5,4'-trihydroxy-
7-methoxyflavon (17), 5-hydroxy-3,7,4'-trimethoxyflavon (18), 5,4'-dihydroxy-3,7,3'-
trimethoxyflavon (19) [45], [46], [47], [48], [49], apigenin (20), nepetin (21) [50].
Ngoai P. cablin, tir loai P. purpurascens, mot flavon méi tai thoi diém cong bd 1a
purpurascenin (22) ciing da duoc tim thay [51].

Bén canh do, di c6 6 hop chét flavanon dugc phan 1ap tir loai P. cablin, bao
gom: 5,7-dihydroxy-3',4'-dimethoxyflavanon (23), 4',5-dihydroxy-3',7-
dimethoxyflavanon (24), 5-hydroxy-7,3',4-trimethoxyflavanon (25), 4',5-dihydroxy-
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3,3',7-trimethoxyflavanon (26), 3,5-dihydroxy-4',7-dimethoxyflavanon (27) va 5-

hydroxy-3,7,3",4'-tetrame thoxyflavanon (28) [47], [52].

Ngoai ra, cac nha khoa hoc cling da phan 1ap dugc 1 chalcon 1a licochalcon A

(29) va 8 flavonoid glycosid bao gdm apigetrin (30) apigenin 7-O-B-D (-6"-p-

coumaroyl)-glucosid (31), isorhamnetin-3-O-p-D-galactosid (32), hyperosid (33),

3,5,8,3",4'-pentahydroxy-7-methoxyflavon-3-O-f-D-galactosid (34), isisolidon-7-O-a-
L-rhamnopyranosid (35), tilianin (36) va agastachosid (37) [45], [48], [53], [54]. Ciu

tric cac hop chat flavonoid phan 1ap tir chi Pogostemon Desf. dugc trinh bay & hinh

1.1.
R, O

R1 R> | Ry R. R!: R(; Rs Ra
1 OCH;j Me OCHQ H Ol H H H
2 |OH |Il]| H H | oH H H T
3 Il | H |OCllyf H OH H H H
4 |OoH |Me|©OH | H | OH H H H
5 [OCH4[Me [CCHs| H | OH Me H H
6 H Me |OCI 1y H OH Me H H
71 H |Me|l H H | OH Me H L
8 |OH |H|OH | H |OH H H H
8 | H |Mc|oH | H [OH Me H H
M| H [Me|l|OH | H [OH H H H
M| H [H] H H | OH Me H H
12| H [Me|OH | H [OH Me H H
13 [ oCH:[Me | H H OH Me OCH;| H
14| H [Me| H H | oll Il H 1
15 | OH [ [oH [ H OH H Il [
16| 4 |H | H H | OH H H H
17| H [Me|OH | H OH Il H H
18] H |Mc|OCHsl H [oH Me H H
19 [Oll |Me|QCHy H | OH H H H
20| H H H H oll H H H
21|oll |H | H H |oH H OCHy[ H
22 | OCHd me | OCHJoCI L] OH Me OCH;, |OCH;4
30 H (9% v | [oH H H | H
31 H H H OH H glc-6-p-caum arayl H H
32 |OCH-| H |O-gall H [ OH Me H H
33| OH [ H[oxal|l H [ oOH Me H H
34| oll [Me|o-gic| oH | OH Me H H

(&

1

R_e'O\ \/O\ = R,
e |\

| R
oll ©

R- R: |Rs| Ry
23 | OCHs; | Me H H
24 | OCHz| H |[Me]| y
25 | OCHa[ Me |Me[ H
26 | OCH,| H |[Me]| OCH,
27 H Me [ Me| OH
28 OCH4 | Me | Me | OCH-

all

Q
35
A OR
\Q[O / | 0\/0\/
I \l/ HOY SN on
a QH OH
36R=H
37 R =COCH

Hinh 1.1. Céc hop chat flavonoid dwoc phan ldp tir chi Pogostemon Desf.
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Cho dén nay, trong chi Pogostmon Desf., & phan lap dwoc 37 flavonoid tir loai
P. cablin va P. purpurascens. Cac hop chat dugc tim thiy cha yéu thudc nhom flavon
vi 21 chit. Bén canh d6, ¢ nhiéu hop chat thudc khung flavanon, chalcon va cac
flavonoid glycosid ciing da duogc phan 1ap.
1.1.3.3. Thanh phan terpenoid

Nhom terpenoid dugc tim thdy & cac loai thudc chi Pogostemon Desf. nhu: P.
cablin, P. auricularius, P. parviflorus, P. pelectranthoides v6i hon 37 hop chat da
dugc tim thiy, trong d6, chu yéu thudc cac nhém sesquiterpen, sesquiterpen glycosid,
triterpen va diterpen.

Vé nhom sesquiterpen va céc glycosid, da c6 28 hop chat dwoc phan 1ap tir 3
loai bao gém: P. cablin, P. parviflorus, P. pelectranthoides. Tt loai P. cablin d3 tim
thdy 23 sesquiterpen bao gbém: 8a,9a-dihydroxypatchoulol (38), 3a.8a-
dihydroxypatchoulol (39), 6a-hydroxypatchoulol (40), 24,12-dihydroxypatchoulol
(41) [55]; 10a-hydroperoxyguaia-1,11-dien (42), la-hydroperoxyguaia-10(15),1 1-dien
(43), 150-hydroperoxyguaia-1(10),11-dien (44) [56]; 2-keto-4-hydroxyguai-1,1 1-dien
(45), 8-keto-9(10)-a-patchoulen-4a-ol (46), 2-keto-1(5)-f-patchoulen-45-o0l (47), 2-
keto-1(5)-f-patchoulen-4a-ol (48) va patchoulol (49) [57], pocahemiketals A-B (50-
51) [58], (-)»-(3S,4R,5S,7R,10R)-guaia-1(2),11(12)-dien-3,10-diol  (52), (+)-
(18,4S,5R,7R,10S)-guaia-11(12)-en-5,10-d1iol (83), (+)-(18,25,4S,5S,7R)-guaia-
10(15),11(12)-dien-1,2-diol (54), (-)-(4S,5S,7S,9R)-guaia-1(2),10(15),11(12)-trien-9-o0l
(55), (-)«(5S,7R)-guaia-1(10),3(4),11(12)-trien-2-on (56), (-)-(1S,2R,4S,5R,7R,10S5)-
guaia-1,5-epoxy-11(12)-en-2-o0l (87), (-)-(1R,4S,5R,7R,105)-guaia-1,5-epoxy-11(12)-
en-4-ol (58), 7-epi-chabrolidion A (59), 1,7-di-epichabrolidione A (60) [59]. Déac biét
trong 12 sesquiterpen niy thi ¢4 11 chat méi dugce cong bd tai thoi diém nghién ciu
(38-48, 50-58). Ngoai ra, ciing tir loai P. cablin, di tim thiy 2 sesquiterpen glycosid
méi, bao gdébm: 3o-hydroxypatchoulan 3-O-f-D-glucopyranosid (61) va 15-
hydroxypatchoulol 15-O-4-D-glucopyranosid (62) [60].

Tu loai P. parviflorus cac nha khoa hoc di phan lap dugc 2 hop chat
sesquiterpen la parvinolid (63) va epoxyparvinolid (64) [61]. Bén canh do, nghién ctru
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trén loai P. pelectranthoides ciing di tim thdy mot sesquiterpen méi ¢ tén goi 1a

stemonolon (65) [62].
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Hinh 1.2. Céc hop chat terpenoid diroc phan ldp tir chi Pogostemon Desf.

Vé nhém triterpen, dd c6 5 hop chat duoc tim thiy tir loai P. cablin va P.

pawviflorus. Tt loai P. parviflorus cac nha khoa hoc da tach duoc 3 triterpen, bao gdm:
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friedelin (66), friedelan-3-0l (67) va 25-carboethoxypogostemonol (68) [61], [63]. Bén
canh d6, nghién cttru héa hoc lodi P. cablin cling di tim thiy céc triterpen (66), (67)
[53], acid oleanolic (69) va metyl oleanolat (70) [64].

Vé nhém diterpen, dd c6 4 hop chit diterpen méi duoc phan 1ap tir loai P.
auricularius bao gdm: cleistanth-13,15-dien-19-oic (acid auricularic) (71) [65], 7-
hydroxycleistanth-13,15-dien-18-oic (72), 7-acetoxycleistanth-13,15-dien-18-0ic (73)
va (4R,55,8R,95,10S5,14 R)-cleistanth-12,15-dien-19-oic (74) [66]. Pén nay, chua cé
cong bd nao thém vé thanh phan héa hoc cta loai nay.

Tom lai, voi 37 terpenoid phan 13p tir chi Pogostemon Desf., nhom sesquiterpen
duoc tim thiy nhiéu nhit voi 28 hop chat. Ngoai ra, d xac dinh 25 terpenoid 1a chét
moi tai thoi diém cong bd, bao gdm 21 sesquiterpen va 4 diterpen. Céu trac cac hop
chét terpenoid phan 14p tir chi Pogostemon Desf. dugc trinh bay & hinh 1.2.
1.1.3.4. Thanh phan steroid

Nhém steroid duoc tim thdy & hai lodi P. cablin va P. parviflorus, trong d6 chil
yéu 13 cac phytosterol. Tir lodi P. cablin, cac nha khoa hoc da phan lap duoc 5 steroid
bao gdm: daucosterol (75), S-sitosterol (76) [46], Sa-stigmast-3,6-dion (77), stigmast-
4-ene-3-on (78), stigmasterol (79) [64]. Ngoai ra, hop chat S-sitosterol (76) ciing duoc
bao cao tim thdy trong loai P. parviflorus [61]. Cau trac cac hop chét steroid phan lap
tur chi Pogostemon Desf. dugc trinh bay & hinh 1.3.
1.1.3.5. Mét s6 hop chat khac

Ngoai 3 nhom chét chinh d3 néu 1a flavonoid, terpenoid va steroid, trong chi
Pogostemon Desf. con c6 mot sé hop chat thudc ciac nhém khac nhu: phenolic,
phenylpropanoid glycosid, acid carboxylic, chromon...

Cac hop chét phenolic duoc tim thdy & loai P. stellatus va P. heyneanus. Tir
dich chiét n-hexan cua loai P. stellatus d3 phan 13p duoc 2 phenolic keton, bao gom:
2'-hydroxy-4',6'-dimethoxybutyrophenon (80), 1-(2-hydroxy-4,6-dimethoxyphenyl)
but-2-en-1-on (81) [67]. Bén canh d6, 2 phenolic méi la pogopyron A (82) va
pogopyron B (83) d3 dugc tim thay ¢ loai P. heyneanus [68].
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Bén canh d6, mot chromon mdi da dugc phan 13p tu loai P. stellatus 1a 5-
hydroxy-6,7-dimethoxy-2-methylchromon  (stellatin) (84) [67]. Hai hop chat
phenylpropanoid glycosid dugc tim thay ¢ loai P. cablin, bao gdm: crenatosid (85),
1socrenatosid (86) [69]. Cling tir loai nay, cac nha khoa hoc da phan lap dugc mot $0
hop chat khac nhu acid carboxylic, aldehyd... bao gdm: acid succinic (87), acid
dibutyl phthalat (88), 5-hydroxymethol-2-furfural (89), uracil (90) va tschimganical A
(91) [48], [53], [64], [69]. Cau tric cta cac hop chat ndy hién thi ¢ hinh 1.3.
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Hinh 1.3. Cac hop chat steroid va mét sé chat khac phan lgp dwoc tir chi

Pogostemon Desf.
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Ngoai ra, mot sb nghién cuu dinh tinh thanh phﬁn héa hoc da duoc thuc hién
trén loai P. auricularius va P. myosuroides. Ké qua cho thiy cac nhom chat chinh bao
gdm: alcaloid, phenolic, tanin, flavonoid, glycosid tim, phytosterol, tinh dau va chét
béo duoc tim théy o loai P. auricularius [41] va sy ¢6 mat cac nhom chit flavonoid,
phenolic, terpenoid, saponin va steroid & loai P. myosuroides [70].

Nhu véy, cho dén nay, c6 khoang 10 loai trong s6 96 loai cua chi Pogostemon
Desf. duoc nghién ctru vé thanh phan hoa hoc, chiém khoang 10% s6 loai, qua d6 cho
thiy con rat nhiéu loai chua duoc nghién ctru. Cac nghién ciru tip trung chi yéu cia
cac tac gia ngoai nudc nhu Trung Qudc, An Do, My, Bangladesh. ..

Thanh phan hoéa hoc cua chi Pogostemon Desf. rat da dang véi nhém chat chinh
1a tinh dau va hon 90 hop chat khac dugc phan lap tir cac loai ¢a nghién ciu. Cac hop
chét tim théy chu yéu thuéc nhom flavonoid, terpenoid, steroid. DPbi tuong duoc
nghién ctru nhiéu nhét 13 loai P. cablin vé&i khoang 77 hop chit duoc phan 1ap. Pang
luu ¥, ¢6 nhiéu hop chat méi tai thoi diém cong bé. Piéu nay cho thay chi Pogostemon
Desf. ¢6 trién vong cung cip cac cau tric mdi phuc vu cho qua trinh nghién ctru tim
kiém cac hop chét c6 hoat tinh sinh hoc.

Riéng v6i loai nghién ctru P. auricularius, s6 luong cac cong bd trong va ngoai
nudc vé thanh phan héa hoc con rt it, chi voi 4 hop chét dugc phan 1ap tir lodi nay.
1.1.4. Hoat tinh sinh hoc

Hoat tinh sinh hoc cua cac loai trong chi Pogostemon Desf. khd da dang va
phong phui. Cac tic dung dién hinh 14 khang khuan, khang nam, khang virus, giam dau
chéng viém, chdng oxi hoa...
1.1.4.1. Téc dung giam dau va chong viém

Trong chi Pogostemon Desf., hoat tinh giam dau chdng viém dugc nghién ctu
trén 3 loai, do 1a P. cablin, P. stelltus va P. auricularius.

Dich chiét n-hexan va ethyl acetat caa loai P. stellatus lam giam su phu né
trong mé hinh gy phu tai chudt biang 12-O-tetradecanoyIphorbol-13-acetat (TPA) véi
liéu 0,5 va 1 mg/tai. Ngoai ra, cac dich chiét nay con thé hién hoat tinh (rc ché COX-1
va COX-2 & mirc liéu 50 mg/mL véi phan tram e ché twong tmg 13 85,42 va 57,38%;
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71,79 va 89,27%. Hop chit stellatin dugc phan lap tur dich chiét n-hexan cua loai nay,
da thé hién kha ning trc ché enzym COX-1 va COX-2 twong d6i manh, gié tri ICso lan
luot 12 22,3 va 19,7 uM [71].

Dich chiét methanol cta P. cablin ciing duoc bao céo tic dung giam dau trén
md hinh gy dau quin bang acid acetic va hoat tinh khang viém trén mo hinh gy phu
chan chudt bang carrageenan véi lidu 1 g/kg thé trong chudt. Nghién ctru sdu hon vé
co ché, cac nha khoa hoc da phat hién dugc dich chiét methanol co thé lam giam
malondialdehyde [72] trong pht né chan chudt bang cich ting cudng hoat dong cua
cic enzym chong oxy hoa & gan nhu superoxid dismutase, glutathion peroxidase,
glutathion reductase va lam giam hoat dong cua enzym cyclooxygenase 2 va yéu td
gay hoai tir khéi u (TNF-0) [73].

Ngoai ra, lodi P. auricularius ciing di duoc nghién ciru hoat tinh chdng viém in
vitro. Dich chiét ethanol, cac cao chiét phan doan n-hexan va cloroform da trc ché su
ly giai hong cau twong d6i manh so v&i ching duong acid acetyl salicylic, diéu d6
duoc thé hién qua cac gia tri ICso 1an lrot 14 34,09; 33,56; 35,23 va 45,23 pg/mL [6].

Dura vao két qua trén, ta thiy cac loai trong chi Pogostemon Desf. 1a ngudn tiém
nang cho hoat tinh giam dau chong viém.
1.1.4.2. Tdc dung Ién té bao ung thi

Kha ning chdng lai su ting sinh té bao ung thu ¢ tir cung HeLa ctia tinh dau P.
cablin d3 duoc nghién ciru bang phuong phap MTP véi gia tri ICso 1a 12,2 pg/mL.
Ngoai ra, patchoulol da duoc chirng minh 13 mot chat tiém ning chéng ung thu, thé
hién qua kha ning lam giam sy ting trudng t& bao va lam ting cac chu trinh apoptosis
trong t& bao ung thu dai tryc trang nguoi [3], [74].

Acid oleanolic dugc tim thdy & loai P. cablin c¢6 kha ning lam giam ti 18 séng
sot ctia té bao ung thu mau nguoi (HL-60) sau 12 gid vai liéu > 50 ug/mL. Tuy nhién,
khi két hop diéu tri acid oleanolic voi chiéu xa ion héa thi lai lam ting kha ning séng
sot cua ching [74].
1.1.4.3. Téc dung khéng khudn

Tinh dau cta lodi P. cablin tc ché nhiéu ching vi khudn, bao gém 6 ching vi

khuan Gram (-) Acenitobacter baumanii, Aeromonas veronii, Escherichia coli,
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Klebsiella pneumonia, Pseudomonas aeruginosa, Salmonella enteric va 4 chung vi
khuin Gram (+) Enterococcus faecalis, Stap hyllococcus aureus [75], Bacillus spp. va
Streptococcus spp. [76]. Trong trudng hop st dung dich chiét n-hexan tir lodi P. cablin
cling cho thiy hoat tinh khang khudn manh ddi v6i Bacillus subtilis, Staphylococcus
aureus, Escherichia coli va Enterobacter aerogenes [17]. O Viét Nam, Vii Thu Thuy
va cong sy di bao cao kha ning (rc ché cac chung Bacillus cereus, Bacillus subtilis,
Staphylococcus aureus va Escherichia coli ctia dich chiét methanol lodi P. cablin v &i
cac gia tri MIC va MBC tu 125-250 pg/mL [78].

Hoat tinh khang khudn cua P. auricularius ciing d3 duoc bio céo. Dich chiét
ethanol va phan doan chloroform cua loai da thé hién kha nang uc ché manh su tang
truong cua mot sd ching vi khuan Gram (-) nhu Shigella dysentariae, Pseudomonas
aeruginosa, Escherichia coli va vi khuan Gram (+) Bacillus subtilis; hoat tinh trc ché
trung binh véi mot s6 ching vi khuan Gram (-) Shigella sonnei, Salmonella typhi va vi
khuan Gram (+) Bacillus megaterium, Bacillus cereus, Staphylococcus aureus voi
duong kinh vong v6 khuan trong khoang 7-21 mm [6].

Cac nghién ctu siu hon vé cic thanh phin chinh trong tinh dau cho thiy,
pogoston va patchoulol c6 trong nhiéu loai thudc chi Pogostemon Desf. ¢6 tac dung
khang khuan t6t [79]. Patchoulol ¢ ché cha yéu 3 dong vi khuan Gram (+) 1a
Staphylococcus, Streptococcus, va Enterococcus va 3 dong vi khuan Gram (-) 1
Enterobacter, Pseudomonas va Acinetobacter v&1 cac gia tri MIC tuong ung trong
khoang 1,5-200 pg/mL va 25-768 pug/mL. Pic biét, patchoulol da thé hién kha ning
chéng lai tu cdu vang khang methicillin (MRSA) manh hon levofloxacin. Ngoai ra,
nghién ctru in vivo trén chudt, patchoulol e ché MRS A véi liéu 100 mg/kg qua duong
tiém phiic mac. Hoat tinh khang khuan cta patchoulol dugc xem 1a tuong duong véi
vancomycin hydrochloride [80]. Trong mot nghién ciru khac, patchoulol da thé hién
hoat tinh khang khuan chon loc v&i Helicobacter pylori ma khong anh hudng dén céc
vi khuan ¢6 loi cia hé tiéu hoa. Pang chu v, tic dung khang khuan nay vuot troi hon
amoxicillin, voi gia tri MIC cua patchoulol 1a 78 pg/mL [81].

Tom lai, trong chi Pogostemon Desf., hoat tinh khang khuan chi méi duoc

nghién ctru trén loai P. cablin va P. auricularius. Trong d6, thanh phﬁn tinh dau, mot
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s6 dich chiét cia hai loai nghién ciru duoc bao céo tac dung khang khuan phd rong.
Téc dung tuong ddi manh trén céc ching Gram (+) ciing nhu mot s6 ching vi khuan
khéang thudc va yéu hon trén Gram (-).

1.1.4.4. Téc dung khéng ndm

Hoat tinh khang nim di dwoc nghién ctu trén nhiéu ching véi ba loai P.
cablin, P. parviflorus va P. auricularius.

Dich chiét ethanol cua loai P. parviflorus da duoc bao cdo kha ning tc ché su
ting trudng coa mot sd ching nidm bao gdm: Microsporum, Trichophyton,
Epidermophyton véi cac gia tri MIC va MFC nam trong khoang 2,5-10 mg/mL [82];
va mot s6 ching ndm men Candida spp. bao gom C. albicans, C. glabrata, C.
tropicalis va C. dubliensis v6i cac gia tri MIC nam trong khoang 2,5-20 mg/mL [83].

Tinh dau cua loai P. cablin ic ché manh 12 loai ndm thudc nhom Microsporum,
Trichophyton va Epidermophyton vi cac gia tri MIC tu 50-400 pg/mL [84]. Ngoai ra,
dich chiét téng ethanol va cac phan doan aceton, n-hexan cua loai con thé hién hoat
tinh trén chung ndm C. albicans véi ti 18 tc ché su phat trién lan luot 13 78, 90 va 91%
[85]. Tuy nhién, trén cac chiing ndm Aspergillus spp., hoat tinh ciia P. cablin dugc bao
céo twong dbi yéu, voi cac gia trf MIC > 1500 ppm [86].

Dich chiét ethanol va dich phan doan chloroform cua loai Tu hung tai P.
auricularius ¢6 kha ning (¢ ché manh mot s ching ndm nhu Microsporum sp.,
Trichophyton sp. va tc ché trung binh trén mét s6 chung khac nhu: Aspergillus niger,
Candida albicans, Pityrosporum ovale va Cryptococcus neoformans voi duong kinh
vong vo6 khuén tir 7-21 mm [6].

Nghién cru sau hon thanh phan chinh trong tinh dau P. cablin cho thiy
pogoston c6 tac dung khang nam tot trén mot sé ching Candida spp. véi cac gia ti
MEC tir 50-400 pg/ml. Hon thé nita, khi so sanh véi chimg dwong voriconazol trén cac
chang C. albicans d3 khang fluconazol, pogoston thé hién tdc dung manh gan bing
voriconazol vdi céc gia tri MIC tu 3,1-50 pg/mL. Déc bigt, véi duong dung bd1 ngoai
da, pogoston & lidu 1-4 mg/kg cho hoat tinh trc ché ndm C. vulvovaginal manh hon so
v6i chimg duong voriconazol & lidu 4 mg/kg. Ngoai ra, pogoston hip thu d& dang khi

uéng va ¢o tinh an toan, lidu giy chét chudt duoc xac dinh 1a 355 mg/kg, cao hon
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nhiéu so véi liéu co tic dung. Nghién ctru ndy di cho thdy pogoston cé tiém ning
trong diéu tri nhiém Candida, dic biét 1a nAm C. vulvovaginal [87].

Tém lai, trong chi Pogostemon Desf., hoat tinh khang ndm di dwoc nghién ciu
v6i ba loai P. cablin, P. parviflorus va P. auricularius. Tuy nhién, pho tic dung twong
dbi hep, chi yéu tac dung manh trén cic ching ndm da bao gdm: Microsporum,
Trichophyton, Epidermophyton va mot sb chung nim men Candida spp.
1.1.4.5. Tac dung khang virus

Nam 2011, Peng va cong sy da bao cdo kha ning khang virus cim cua dich
chiét 10ai P. cablin trén mohinh gdy cim & chudt théng qua viée danh gia cac thong sb
& phoi [88]. Ngoai ra, cac nha khoa hoc dd chimg minh dich chiét methanol va ethyl
acetat cua P. cablin cho tac dung tdt ddi v6i virus coxsackie nhom B, cac gid tri 1Csg
lan lwot 14 26,92 va 13,84 pg/mL [89].

Theo nghién ctru vao nam 2012, patchoulol phan Iap tir lodi P. cablin, da thé
hién hoat tinh e ché virus cim HIN1 dén 99.8% véi gid tri ICso 1a 2,6 puM [90].
Nghién ctru ciia Wu va cong su (2013), patchoulol ¢rc ché hoat dong cua virus cam A
(H2N2) vo61 gia trn ICso 1a 4,0 uM. Trong md hinh in vivo gdy cim trén chudt,
patchoulol cho thay kha ning chdng lai sy l1ay nhiém virus ¢ lidu 5 mg/kg/ngay [91].
Hop chét nay ciling d4 thé hién hoat tinh khang virus HIN1 phu thudc lidu véi gia tri
ICso 12 2,64 uM [90].

Tom lai, cac nghién ctru vé tac dung khang virus cua chi Pogostemon Desf. chi
moi tip trung vao loai P. cablin. Véi hoat tinh manh trén nhiéu ching virus, loai P.
cablin duoc nhiéu nha khoa hoc danh gia 13 ngudn khang virus tiém ning [92].
1.1.4.6. Hoat tinh chéng oxi héa

Trong chi Pogostemon Desf., hoat tinh chdng oxi héa da dugc nghién cru &
loai P. stellatus va P.cablin.

Dich chiét ethyl acetat cta loai P. stellatus c6 kha ning chéng oxi hoa, bat gbc
tu do DPPH va ABTS vdi céac gia tri [Cso tuong ung la: 34,11 va 16,29 pug/mL, hoat
tinh nay yéu hon so véi ching duong Trolox véi ICso 1a 1,16 va 1,17 pg/mL va acid
ascorbic voi ICso 1a 0,68 va 0,77 pg/mL [71].
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Tinh dau cda loai P. cablin di duoc bao cao kha nang bat gbc tr do DPPH. Tuy
nhién, hoat tinh nay yéu hon nhiéu so véi chting duong butylated hydroxytoluen, thé
hién qua gia tri 1Cso ctia tinh diu va chimg dwong lan lugt 1 225 va 9,9 pg/mL [93].

Hoat tinh chng oxi hoa cua chi Pogostemon Desf. dugc nghién ciru con kha it.
Téc dung cia cac lodi néu trén 1a yéu hon so véi ching duong trong céc thir nghiém.
1.1.4.7. Mt s6 tac dung sinh hoc khac

Dich chiét n-hexan cta 13 cdy P. cablin c¢6 kha niang chéng non trén ga con.
Patchoulol, pachypodol, pogostol va retusin c6 trong tinh dau cia loai nay da thé hién
kha ning chdng nén v6i mirc lidu tir 10-50 mg/kg [94]. Ngoai ra, tac dung giam ho,
long dom cua loai nay ciing di dugc chtimg minh trén mé hinh gy ho ¢ chudt biang
amoniac va do ndng d6 phenol do trong dich rira khi phé quan chudt [95].

Gan day, nam 2016, nhém nghién ctru ngudi Nhat Ban da khao sat so b tac
dung an than cua loai P. cablin. Cac 16 chudt thi nghiém dugc hit dich chiét n-hexan
cua loai voi cac n6ng do 0,01,0,1 va 1 mg/léng. Sau d6, chudt duoc tién hanh do van
dong. Két qua nghién ciru, dich chiét n-hexan ctia loai P. cablin thé hién hoat tinh an
than phu thudc vao liéu nghién ctru [96]. Ngoai ra, dich chiét nudc caa loai P. cablin
da dugc bao céo kha nang bdo v€ va duy tri sy linh hoat cua mang cac té bao biéu mod
duong rudt bang cach kiém soat ham luong NO va cac yéu té hoai tir khdi u co trong
huyét thanh. Qua két qua ctia nghién ctru nay, loai P. cablin c6 trién vong trong viéc
bao vé duong tiéu héa chéng lai chan thuong hodc phiu thuat [97].

Patchoulol da duoc bao cdo tac dung bao vé trén mo hinh giy ton thuong phoi
cip tinh (ALI) & chudt bang lipopolysaccharide (LPS). Két qua ciia nghién ctru nay da
chimg minh viéc st dung patchoulol trudc khi giy ton thuong phdi chudt lam ting
dang ké ty 1¢ séng. Cu thé, 16 chudt bi gay ton thwong phdi bang LPS c6 kha ning
song sot 12 20%. O 16 chudt duoc st dung patchoulol trong 5 ngay véi lidu 10, 20 va
40 mg/kg ty 16 séng twong tmg 1a 35, 40 va 55%. Ngoai ra, patchoulol con lam giam
ton thurong mo bénh hoc va hién tuong phi phdi. Hon nita, patchoulol trc ché dang ké
biéu hién ctia cac yéu td gay viém nhu yéu té hoai tir khdi u (TNF-a) va interleukin 6

(IL 6) trén md hinh chudt gay ton thuong bang LPS [98].
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Dich chiét loai P. auricularius 33 duoc bao céo tic dung chng tiéu chay, lam
tan huyét khbi va trc ché enzym a-amylase. Cac hoat tinh sinh hoc ctia loai nay dwoc
trinh bay r0 6 muc 1.2.2.

Mot sé hoat tinh quan trong cta chi Pogostemon Desf. c6 thé ké dén 1a khéang
khuan, khang nam, khang virus, giam dau chéng viém, chdng oxy hoa. Dbi tuong
nghién curu chu yéu 1a tinh dau hodc dich chiét cua cac loai. Bén canh do, mot sb hop
chat da phan lap ciing dugc nghién ctru sdu hon vé hoat tinh nhu pogoston hay
patchoulol. Nhin chung, cac nghién ctru vé tac dung sinh hoc ctia chi Pogostemon
Desf. con kha khiém tdn, tuy nhién di gop phan giai thich dwoc cong dung ctia mot sb
loai trong Y hoc déan toc va cho thay tiém nang 16n dé phat trién thanh thudc hay thuc
pham chtic ning ciia nhidu loai trong chi nay.

1.1.5. Cong dung trong Y hoc cd truyén
1.1.5.1. Péi v6i Y hoc ¢é truyén thé gii

Céc loai trong chi Pogostemon Desf. duoc tim thidy & nhiéu noi trén thé gidi,
dic biét 14 cac nude nhiét d6i va can nhiét d6i véi nhidu cong dung khac nhau. Theo
tong quan tai liéu, c6 khoang 12 trong tong s6 94 loai ctia chi nay duoc st dung trong
Y hoc ¢b truyén va'Y hoc dan toc, bao g@)m: P. cablin, P. auricularius, P. parviflorus,
P. elsholtzioides, P. amaranthoides, P. heyneanus, P. myosuroides, P.
plechtranthoides, P. villosus, P. purpurascens, P. glaber va P. benghalensis. Cong
dung dugc tim thdy nhiu nhat cta cac loai thudc chi Pogostemon Desf. 1a giup sat
trung, 1am sach vét thuong, giai doc bo cap va ran cin, chita tiéu chay, ha sot, giam
dau va chéng viem[2].

Trong 12 loai nay, P. cablin dugc su dung phé bién nhét & Trung Quéc, Nhat
Béan, An P9, Malaysia, Philipins v.v. v6i nhiéu tac dung [2]. Tinh diu cta loai niy
duoc dung dé diéu tri cam lanh, chira ngtra [99]. Cac bd phan khac nhu ré ciy duogc
dung chita dau du va tidu chay; than va 14 c6 tac dung chéng nén va tri nam [2]. Dic
biét, duoc liéu ndy con 1a thanh phan ciia mot sé san pham dong duoc duge dung diéu
tri viem [100], [101].

Theo Y hoc ¢ truyén An D9, lodi P. parviflorus dugc sir dung dé gitip cam

mau; r€ dugc st dung nhu thuée bo cho phu nit sau sinh, dac biét c6 thé chira xuat
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huyét tir cung [2]. Cac loai P. elsholtzioides, P. amaranthoides va P. heyneanus con
duoc ngudi dan An Do st dung tri ho va hen suyén [2].

O Trung Qudc, loai P. glaber con duge dung chita ho ra mau, bé kinh va kinh
nguyét khong déu, dung giai nhiét, loi tiéu va lam thubc bd [7]. Tinh dau P.
benghalensis ¢6 cong dung 1am mém va san da [2].
1.1.5.2. DBoi véi Y hoc o truyén meée ta

Mot s loai thudc chi Pogostemon Desf. da dugc st dung lam thude & nudc ta.
Hodc huong (P. cablin) duoc ngudi dan ding dé chita dau bung tiéu chay, phong thip,
cam mao, lam thudc bd than kinh va kich thich tiéu héa. Trong phuong thudc Hoac
huong chinh khi tan, Hodc huong déng vai tro 1a vi quan. Phuong thudc nay duoc
dung trong trudng hop ngoai cam, kém an, nguc bung day tirc kém theo nén va tiéu
chay, viém rudt cdp c6 triéu chirg cia biéu han ndi thdp. Ngoai ra, tinh ddu Hoic
huong rat thom va c6 gié tri kinh té cao [1], [8].

Loai Tu hing hoa nho (P. parviflorus) lai duge ngudi dan sir dung nhiéu nham
sat tring cac vét thwong hay chita rin can [1], [8]. Loai nghién ctru P. auricularius
dung phé bién véi cong dung chita dau da day, cam sbt, viém hong [7], [8] va dugc
trinh bay ré ¢ muc 1.3.4.

Theo tong quan tai liéu, c6 khoang 8 loai trong sé 96 loai cua chi dugc nghién
ctru vé thanh ph'ém héa hoc va hoat tinh sinh hoc, qua dé cho théy con rat nhiéu loai
chua dugc nghién ciu. Vi vay trong tuong lai, hoa thuc vat va hoat tinh sinh hoc cua
cac loai trong chi Pogostemon Desf. can dugc tiép tuc nghién cliru sau va rong hon
nham kham pha cic cdu triic méi va hoat tinh méi, lam sang té co ché tac dung ciing
nhu méi quan h¢ cAu tric - hoat tinh cua cac hoat chat, dong gép vao kién thirc vé hoa
hoc cac hop chét thién nhién ciing nhu tim kiém cac hop chat c6 hoat tinh sinh hoc t6t
huéng dén tac dung diéu tri.

1.2. Gi6i thiéu vé loai Pogostemon auricularius (L.) Hassk.

Loai Pogostemon auricularius (L.) Hassk. (synonym: Dysophylla auricularia
(L.) Blume, Mentha auricularia L.) thuong dugc goi la cdy Tu hung tai hay Co co [1],
[24].
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Pogostemon auricularius (L.) Hassk. thuoc ho Lamiaceae, by Hoa moi
(Lamiales), phan 16p Hoa moéi (Lamiidae), 16p Ngoc lan (Magnoliosida) va nganh
Ngoc lan (Magnoliophyta) [2], [9], [10].

Tu hing tai 13 thuc vt wa sang va 4m nén cdy thudng phan bd ty nhién ¢ khu
vuc ven sudi, bo rudng hodc bai hoang tur th?ip dén do cao khoang 1000 m [1], [25].
Loai Tu hung tai phan bd kha rong, moc ty nhién & An Dé, Sri Lanka, Bangladesh,
Trung Quéc, bong Nam A: Thai Lan, Indonesia, Campuchia, Myanmar, Viét Nam,
Lo, Philippines va Malaysia. Cy ra hoa, két qua tir thang 4 dén thang 11[1], [25].
1.2.1. Thanh phan héa hoc

Cho dén nay, cic nghién ctru vé loai Tu hing tai trén thé gidi ciing nhu trong
nude ta con kha khiém ton. Nam 1954, Arthur tién hanh khéo sat vai 205 loai thuc vat
& Bic Borneo (Malaysia), di ghi nhin thanh phan alcaloid c6 trong 14 ctia loai nay
[102]. Gan day nhat, Kamaleswari va cong su (2016) di cong bd cac nhom chit chinh
c6 trong loai bao gdm: alcaloid, phenolic, tanin, flavonoid, glycosid tim, phytosterol,
tinh dau va chit béo; v6i ham luong tinh dau trong 14 cua loai thu hai & An D6 khoang
9,9% [41].

Nghién ciru chiét xuat va phan lap dau tién cua loai Tu hung tai duoc cong bd
tr nam 1987. Nhom tac gia da tich duoc 4 diterpen mdi tai thoi diém coéng bd bao
gdm: cleistanth-13,15-dien-19-oic (acid auricularic) (58) [65], 7-hydroxycleistanth-
13,15-dien-18-oic (59), 7-acetoxycleistanth-13,15-dien-18-oic (60) va
(4R,5S5,8R,95,10S8,14 R)-cleistanth-12,15-dien-19-0ic  (61) [66]; cAu ftric cua cac
diterpen nay da duoc thé hién ¢ hinh 1.2.

Cho dén nay, & nudc ta di c6 hai nghién ctru vé loai Tu hung tai. Nghién ctu
ctia Tran Huy Théi va cong sy di chi ra thanh phan tinh dau trong 14 loai thu hai tai
Phu Tho khoang 1,3 %. Bang phuong phap GC-MS, nhém tac gia da xac dinh 26 hop
chat trong tinh dau cia loai bao gdm cac thanh phan chinh: 1,1,7,7a-tetrametyl-
1a,2,3,5,6,7,7a,7b-octahydro- 1 H-xyclopropa[ A Jnaphthalen, f-panasinsen, a-panasisen
[28]. Gan d4y vao nam 2018 v6i loai Tu hing tai thu hai tai Pa Nang da tim thay 213
hop chat, chu yéu 1a cac sesquiterpen, diterpen trong thanh phan tinh dau. Ham luong

cta thanh phan chinh dugc tim thay trong tinh dau than, 14 va hoa tuong ung 1a f-
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caryophyllen (20,7%; 31,5% va 30,8%), (E,E)-geranyl linalool (19,6%; 14,0% va
19,4%), a-humulen (8,9%; 14,1% va 14,0%), a-ylangen (4,4%; 6,8% va 8,6%) va
cembren (3,2%; 5,8% va 4,3%) [42].
1.2.2. Hoat tinh sinh hgc va dgc tinh

Cho dén nay, d3 c6 mét s6 cong trinh nghién ctru vé tac dung sinh hoc cta loai
Tu hung tai.
1.2.2.1. Hoat tinh khang viem

Nghién ciru cia Nur va cong su vao nim 2015 d3 cho thay dich chiét ethanol,
cac cao chiét phan doan n-hexan va cloroform da trc ché sy ly giai hong cau trong ddi
manh so v6i chirng duong acid acetyl salicylic, diéu d6 duoc thé hién qua céc gia tri
ICso 1an luot 14 34,09; 33,56; 35,23 va45,23 pg/mL [6].
1.2.2.2. Hoat tinh khang vi sinh vt

Ciing trong nghién ctu cua Nur va cong su, hoat tinh khang khuan va khang
nam cia loai Tu hung tai dugc danh gia bang phuong phap do dudong kinh vong vo
khun trén dia thach. Dich chiét ethanol va dich phan doan cloroform cuia loai thé hién
kha ning wrc ché manh su ting trudng caa mot sd chung vi khuan, vi nAm nhu Shigella
dysentariae, Pseudomonas aeruginosa, Escherichia coli, Microsporum sp.,
Trichophyton sp. va Bacillus subtilis; ic ché trung binh véi mot s6 ching khac nhu:
Bacillus megaterium, Bacillus cereus, Staphylococcus aureus, Shigeela sonnei,
Salmonella typhi, Aspergillus niger, Candida albicans, Pityrosporum ovale va
Crypto coccus neoformans; voi duong kinh vong vo khuan tir 7-21 mm [6].
1.2.2.3. Téc dung lam tan huyét khoi

Nam 2015, Nasir va cong su da bao cao kha nang lam tan huyét khéi cua dich
chiét methanol tir 14 loai Tu hung tai v6i hiéu luc 1am tan huyét khéi 42,23%, trong khi
chimg dwong streptokinase va chung am 1a nudc c6 hiéu luc 1an Iuot 1a 175,18 va
15,82% [5].
1.2.2.4. Tdc dung chong tiéu chay

Thir nghiém thyc hién véi mo hinh gy tiéu chay bang magie sulfat trén chudt
v6i lidu 500 mg/kg. Dich chiét ethanol, phan doan n-hexan va chloroform cua loai Tu

hung tai 1am giam s6 lan dai tién so véi trudong hop khong duwoc dung thude. Trong do,
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phan doan chloroform di thé hién hoat tinh manh gin bang véi chimg duong
loperamid, s6 1an dai tién giam 58,31% so v&i chting am khong dung thudc [6].
1.2.2.5. Kha néng trc ché enzym a-amylase

a-amylase 12 mdt enzym co6 vai trd xuc tac thiy phan tinh bot thanh duong.
Viéc trc ché enzym nay c6 thé gitip kiém soat ndong do glucose. Cac phian doan n-hexan
va cloroform ciia loai Tu hung tai dugc ghi nhan ¢6 kha nang tc ché hoat dong enzym
o-amylase. Tuy nhién, tdc dung ctia hai phan doan nay yéu hon so véi chtimg duong 1a
acarbose, diéu nay dugc thé hién qua céc gia tri ICso tuong ing ctia phan doan n-hexan
va cloroform 1an lugt 13 111,4 va 33,94 so véi chtng dwong 127,19 pg/mL [6].
1.2.2.6. Doc tinh

Bén canh cac hoat tinh sinh hoc da dugc bao cao, djc tinh cta Tu hung tai cling
da duoc nghién ciru dé chimg minh tinh an toan cia loai ndy trong dinh huéng sir dung
lam thudc. Nur va cong sy da danh gia doc tinh cép cua dich chiét toan phﬁn ethanol
cualoai trén chudt va xac dinh LDso 1a 3,3 g/kg [6].

Nhu vay, cac nghién ctu v& hoat tinh sinh hoc cua loai Tu hung tai con kha
khiém t6n. Dich chiét tong va dich chiét phan doan cta loai d thé hién tac dung trén
mdt s6 md hinh in virro nhu: khang viém, khang vi sinh vat, kha ning lam tan huyét
khoi, chdng tiéu chay va trc ché enzym a-amylase, tuy nhién co ché tac dung van chua
duoc 1am rd. Ngoai ra, tinh an toan cua cdy thudc nay cling di duoc bao cdo [5], [6].
1.2.3. Cong dung trong Y hoc c6 truyén
1.2.3.1. Trén thé gidi

Loai Tu hung tai dugc tim théy & nhiéu noi trén thé gi01, dac biét 1a cac nudc
nhiét déi va can nhiét doi véi nhidu cong dung khac nhau, tuy nhién chu yéu duoc
dung dé sat khuan, giam dau va chong viém.

Theo Y hoc ¢b truyén Bangladesh, Tu hing tai dugc cac bd lac Tanchongya -
Kongmain st dung dé sic thanh nude uéng, diéu tri bénh udn véan [103]. O Java,
Indonesia, 14 cua cdy dugc st dung dé chita dau da day va céc van dé vé tiét niéu & tré
nho. Tai Malaysia, nguoi ta 1iy toan cay gid dip 1én bung chita dau bung tiéu chay va
nudc sic toan cdy dung rira tri thap khdp [7], [104]. Theo Y hoc c¢b truyén Trung

Qudc, loai nay duoc ding dé tri md hoi trom ¢ nguoi gia va tré em [7], [25]. O An D,
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tu hung tai cht yéu duoc sir dung dé chira tri vét thuong bi rdn can [105]. Nudc sic tir
14 ctia lodi con cé tac dung ha sot [2].
1.2.3.2. O'trong nudc

Cay co6 tinh mat, vi chat, voi tdc dung ti€u viém, giam dau, lam lanh vét thuong,
thuong dugc st dung chira cam sOt, sbt rét, viem hong, rén cin, 1& ngura ngoai da,
eczema. Liéu dung ctia loai khoang 12-24 g twoi hodc 10-15 g kho, sir dung duédi dang
thudc sic; khi ding ngoai thi thuong gid cdy tuoi va lay dich chiét dap hoic dun soi dé
rua [7]. Ngoai ra cay con dugc dung chita dau da day, r6i loan tiéu hoa, dau than, té
thap [1].

Tom lai, theo tong quan tinh hinh nghién ctru trén thé giéi, thanh phan hoa hoc
ctia loai Tu hung tai da xac dinh cic nhém chét tiém niang nhu diterpen, flavonoid, tinh
dau, alcaloid, glycosid tim. Pdc bi¢t, dd phan 14p duoc 4 diterpen mdi tai thoi diém
cong bd. Cac diterpen nay chua dugc tim hiéu sau vé tac dung sinh hoc, tuy nhién,
trong qua trinh nghién ctru vé hop chat thién nhién, nguoi ta nhan thiy rang nhom
diterpene thé hién nhiéu hoat tinh tt nhu: khang ung thu, tiéu duong, khang khuan,
khang ndm, khang virus, khang viém va mét sb tac dung khac [106], [107], [108],
[109], [110]. Piéu nay cho phép ta ky vong vé viéc phat hién cac hgp chit méi c6 hoat
tinh t6t trong thanh phan ciia loai. O nudc ta, loai Tu hung tai phin bd kha rong véi
nhiéu coéng dung trong Y hoc ¢b truyén dan toc. Tuy nhién ,cho dén nay chi ¢ hai
nghién ctru trén loai ndy vé thanh phan tinh dau. Do d6, hoa thuc vat va hoat tinh sinh
hoc ciia loai Tu hing tai can duoc tiép tuc nghién ctru sau hon va rong hon, nham
dong gop vao kién thirc hoa hoc cac hop chit thién nhién cua chi nay, déng thoi kiém
ching, 1am 13 cac cong dung cia ciy thude ciing nhu tim kiém cac hop chat méi c6
hoat tinh sinh hoc. Vi vy, dé tai: “Nghién ciru thanh phan héa hoc va mot so tac dung
sinh hoc cua loai Tu hung tai (Pogostemon auricularius L. (Hassk.) ho Lamiaceae” 1a
can thiét. K&t qua nghién ctru cua dé tai s& cung cip nhirng thong tin vé thanh phan
hoa hoc cua chi Pogostemon Desf. n61 chung va loai Tu hung tai thu hai & Viét Nam
noéi riéng, dong thoi ciing gop phan danh gia mot sé tic dung sinh hoc ciia loai thu hai

0 Viét Nam.
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Phan 2. POITUQNG, NGUYEN VAT LIEU VA PHUONG
PHAPNGHIEN CUU

2.1. P6i twgng nghién ctru

Nguyén li¢u nghién ctru la than va la cta cay Tu hung tai thu hai tai thon Chénh
Vénh, xa Hudéng Phung, huyén Hudng Hoa, tinh Quang Tri (N16°44'38,9";
E107°14'51,1") vao thang 2 nam 2016. Tén khoa hoc dugc giam dinh boi Tién si
Nguyén Thé Cuong, Vién Sinh thai va tai nguyén sinh vat, Vién Han lam Khoa hoc va
Cong nghé Viét Nam 1a Pogostemon auricularius (L.) Hassk. (Phiéu giam dinh ngay
04/8/2016 cua Vién Sinh thai va Tai nguyén sinh vat, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam - Phu luc 1). Mau tiéu ban c¢6 di co quan sinh dudng va co quan
sinh san dugc luu trit tai Khoa Dugc, Truong Pai hoc Y - Dugc, Pai hoc Hué.

Cay Tu hung tai thu hai tuoi dugc sir dung dé nghién ctru dic diém hinh théi.
Phéan 16n nguyén liéu con lai dugc rira sach, thai nho, siy kho ¢ 50-60°C, xay thanh
bot tho va bao quan ¢ noi kho thoang dé tién hanh cac nghién ctru vé thanh phan hoa
hoc, doc tinh cép va tac dung sinh hoc.

2.2. Vat liéu nghién ctru
2.2.1. Dung méi - Hoa chét

- Cac dung méi dat tiéu chuan phan tich theo quy dinh ciia Dugc dién Viét Nam
V (methanol, ethanol, n-butanol, ethyl acetat, cloroform, dicloromethan, n-he xan).

- Cac dung moi dat tiéu chuan str dung cho may sic ky 16ng hiéu ning cao diéu
ché (PHPLC): methanol 99,9%, acetonitril 99,9% dugc san xuét boi hang Merck -
Drtrc.

- Céc chat chuan dung trong nghién ciru tac dung sinh hoc: Pbi chiing duong;
NS-Methyl-L-arginin acetate > 98% (L-NMMA), ellipticin > 97%, camptothecin >
90% chuan duoc san xuit boi hing Sigma-Aldrich (Hoa Ky).

- Mdi truong Dulbecco's Modified Eagle's Medium (DMEM), thiazolyl blue
tetrazolium bromid > 97,5% (MTT), carrageenan, acid trichloracetic > 99%,

sulforhodamin B 75%, natri nitrit > 99%, sulfanilamid > 98%, N-1-

napthy lethylenediamin dihydrochlorid > 98%, dimethyl sulfoxid > 99,9% (DM SO),
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lipopolysaccharid (LPS) tu Escherichia coli, phuc hgp phic hgp Avidin-Biotin-
Peroxidas, dém Phosphat buffered saline (PBS), co chit 3,3'.5,5'-
Tetramethylbenzidine > 99% (TMB), thudc tha Tris(hydrox ymethyl)aminomethan
99,9% (Tris), 2'-[4-ethoxyphenyl]-5-[4-metyl-1-piperazinyl]-2,5'-bi-1H-benzimidazol
trihydrochlorid trihydrat > 97% (Hoechst 33342), co chit N-Acetyl-Asp-Glu-Val-Asp
p-nitroanilide > 97% (DEVD-pNA) va b kit caspase-3 duoc san xuat boi hang Sigma-
Aldrich (Hoa Ky).

- Thudc thir Griess (Promega Cooperation, WI, Hoa Ky).

- Huyét thanh bao thai bo (FBS) Gibco-brl (Hoa K3).

- Trypsin EDTA va bo kit Annexin V FITC/PI dugc san xuat boi hing
Invitrogen (Hoa Ky).

- Bo dinh luong interleukin 6, interleukin 10 va yéu t6 hoai tir khdi u (TNF-a)
dugc san xuat boi hang BioVision (Hoa Ky).

- Dung dich nuéc mudi dang truong tiét tring dugc san xuat bai hang Ugo basile
(Y).

2.2.2. Trang thiét bi, dung cu
2.2.2.1. Trang thiét bi, dung cu su dung trong nghién cuu hoa hoc

- Dung cu thily tinh: cdc ¢ mo, binh nén, diia thay tinh, 6ng nghiém, binh dinh
mirc nhiéu thé tich

- Sac ky ban mong (TLC) duoc thyc hién trén ban moéng trang san DC-
Alufolien 60 F254 - Merck 1.05715 va RP-18 F254s - Merck (Ptrc).

- Micropipette Human 100, 200, 1000 pL (buc).

- Sic ky cot dugc tién hanh véi chat hdp phu 1a silica gel pha thuong 60 N,
spherical, 40-50 pm, Kanto Chemical Co., Inc., Tokyo (Nhat Ban), silica gel pha dao
RP-18 Fuji Silysia Chemical Ltd, Kasugai, Aichi (Nhat Ban) va sic ky loc qua gel
Sephadex LH-20 Dowex® 50WX2-100, Sigma-Aldrich (Hoa Ky) tai Dai hoc Y -
Duoc, Pai hoc Hué.

- Sic ky long hiéu ning cao diéu ché (PHPLC) duoc trién khai trén hé théng
may Agilent Technologies 1260 Infinity II, serial DEAEWO01659 (Agilent
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Technologies, Hoa Ky), cot Zorbax SB-CI8 (c& hat 5 um; 9,4 x 250 mm), dau do
DAD tai Pai hoc Y - Duoc, Pai hoc Hué.

- Hé thong may cb quay dung tich 20L Buchi Rotavapor R220 (Thuy Si), hé
théng may c¢6 quay dung tich 1L Buchi Rotavapor R300 (Thuy Si) tai Dai hoc Y -
Duoc, Pai hoc Hué.

- May thoi mau Eyela MG2200 (Nhat Ban) tai Pai hoc Y - Dugc, Pai hoc Hué.

-Ta sfiy Memmert (Dtc), Puc tai Pai hoc Y - Dugc, Pai hoc Hué.

- Can phan tich Sartorius CPA224S, @6 chinh xac 0,0001 g (Puc) tai Pai hoc Y
- Duoc, Pai hoc Hué.

- Pho khéi phan giai cao (HR-ESI-MS) duoc do trén may Agilent 6530
(Agilent, Hoa Ky) tai Vién Hoa sinh bién, Vién Han 1am Khoa hoc va Cong ngh¢ Viét
Nam va trén may Bruker MicrOTOF-Q 10187 (Hoa Ky) tai Phong Thi nghiém phan
tich trung tdm, Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Thanh phé Hb
Chi Minh.

- Phé ludng sic tron (CD) dugc do trén may Jasco J-805 Spectropolarimeter
(Nhat Ban) tai Vién Hoa sinh bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

- Pho cong hudng tir hat nhin mot chiéu (‘H-NMR, C-NMR) va hai chiéu
(HSQC, HMBC, COSY, NOESY) duoc do trén may Bruker AMS500 FT-NMR
Spectrometer (Hoa Ky) va may Bruker Avance 500 (Hoa Ky) véi TMS 1a chit chuan
ndi tai Vién Hod hoc, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam.
2.2.2.2. Trang thiét bi, dung cu sir dung trong nghién ciru tdc dung sinh hoc

- Budng dém té bao (Fisher, Hoa ky), dia 96 giéng nhya - Corning (Hoa Ky) tai
Vién Cong nghé Sinh hoc, Vién Han 1am va Khoa hoc Vi¢t Nam.

- May doc ELISA 96 giéng - Bio-rad (Hoa Ky) tai Vién Cong ngh¢ Sinh hoc,
Vién Han lam va Khoa hoc Viét Nam.

- Bé siéu am Elmasonic S100H (Puc) tai Vién Cong ngh¢ Sinh hoc, Vién Han
lam va Khoa hoc Viét Nam.

- Kinh hién vi huynh quang Axio Plan 2 — Carl Zeiss (Piic) tai Vién Cong nghé
Sinh hoc, Vién Han lam va Khoa hoc Viét Nam.
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- Micropipette - Rainin (Nhat Ban) va Multi Channel Pipette - CAPP (Dtrc) tai
Vién Cong nghé Sinh hoc, Vién Han 1am va Khoa hoc Viét Nam.

- Tu lanh - 80°C Sanyo (Nhat Ban) tai Vién Cong ngh¢ Sinh hoc, Vién Han lam
va Khoa hoc Viét Nam.

- Cén phan tich HR-250AZ (Han Qudc) sai s6 0,0001 g. Can phan tich Satorius
(Ptic) sai s6 0,001 g. Can stc vat (Satorius - Pirc) dung dé can chudt tai Vién Duoc liéu.

- Chuéng nhdt chudt, binh uéng nude, kim dau t, xilanh, panh, kéo va céc thiét bi
can thiét khac.

- Dung cuy thay tinh: céc ¢ mo, binh nén, diia thiy tinh, dng nghiém, binh dinh
mirc nhiéu thé tich
2.2.3. Dong vat thuec nghiém

- Chudt nhét tring ching Swiss albino trudng thanh (trong luong tir 20-25 g)
duoc st dung trong nghién ciru nady do Hoc vién Quan Y cung cép.

- Moi quy trinh thi nghiém tuan thi chit chd theo huéng dan chim soc va sir
dung dong vat trong phong thi nghiém ctia Vién Dugc li€u.
2.2.4. Té bao thuc nghiém

- Dong té bao RAW 264.7 duoc cung cép bdi Domenico Delfino, Pai hoc
Perugia, Y.

- Dong té bao Hep-G2 (ung thu gan nguoi), AGS (ung thu da day ngudi), KB
(ung thu biéu mé nguoi), LU-1 (ung thu phdi ngudi) va SW-480 (ung thu rudt két
nguoi) duge cung cap boi J. M. Pezzuto, Pai hoc Hawaii, My va GS. Jeanette Maier,
Pai hoc Milan, Y.
2.3. Phuwong phap nghién ciru
2.3.1. So d0 thiét ké nghién ctru

Luan an dugc thiét ké nghién ctru theo so d6 Hinh 2.1.
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Bic diem thye vit TU HUNG TAI
Xic dinh tén KH

: 1

MUC TIEU 1 MUC TIEU 2
Thanh phiin hoa hoc Téc dung sinh hoc
— Dinh tinh céc nhom cht In vitro
(-) NO, cytokin
*| Chiét cao phén doan o/ Thir nghiém déc té bao,
I / Apoptosis, Caspase 3
Phén doan cé tac dung in vitro
' manh In vivo
) I / Péc tinh cip *
| Phén l3p hop chét
!
" Xac dinh cdu tric hoa hoc

Hinh 2.1. So do thiét ké nghién citu

2.3.2. Phuwong phap nghién ciru thue vat
2.3.2.1. Phan tich, mo ta hinh thai thuc vat

Quan sat, mo ta dic diém hinh thai diéu kién sinh trudng va phat trién cia cay
Tu hung tai tai thuc dia theo phuong phép ghi tai cac tai liéu [111], [112]. Chyp anh,
thu hai va 1am tiéu ban mau kho. MAu tiéu ban kho véi ddy da co quan sinh dudng
(than, 14 va ré) va co quan sinh san (hoa) duoc luu trit.
2.3.2.2. Giam dinh tén khoa hoc

Giam dinh tén khoa hoc bang phuong phap so sanh phan tich dic diém hinh thai
cua cay, bo phan sinh san, so sdnh véi ti€u ban luu tritr va tai liéu phan loai thuc vat
[1], [7], [25], [26] d6ng thoi so sanh véi cac tiéu ban luu gidt tai Vién Sinh thai va Tai
nguyén sinh vat, Vién Han 1am Khoa hoc va Cong nghé Viét Nam cung voi sy hé tro
cua nha khoa hoc chuyén nganh thuc vat hoc.
2.3.3. Phuong phap nghién ciru thanh phéan héa hoc

Nghién ctru thanh phﬁn hoa hoc duoc thuc hién tai tai Khoa Duoc, Pai hoc Y -

Duoc, Dai hoc Hué.
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2.3.3.1. Phuwong phdp dinh tinh cdc nhém hop chat bang phdn iing héa hoc

Dinh tinh cic nhom chét hitu co chinh trong dich chiét toan phﬁn theo cac tai
liu [113],[114].

- DPinh tinh glycosid tim: Phan ung Liebermann - Burchard, phan trng Baljet,
phan tmg Legal va phan trng Keller - Kiliani.

- Pinh tinh flavonoid: phan ing Cyanidin, phan Gng v&i NaOH, phan tmg véi
FeCls, phan trng v6i hot amoniac.

- Dinh tinh saponin: hi¢n tugng tao bot, phan tng Salkowski va phan ng
Liebermann - Burchard.

- Pinh tinh coumarin: phan ing mé dong vong lacton, phan tng Diazo va phan
{mg chuyén tir ddng phan cis sang dong phan frans dudi tac dung cia tia tir ngoai.

- Pinh tinh tanin: phan tng v&1 FeCls, phan tng vo1 dung dich gelatin 1% va
phan tmg voi chi acetat.

- Pinh tinh anthranoid: phan rng Bomtraeger va vi thang hoa.

- Dinh tinh alcaloid: phan tng voi thuéc the Mayer, Dragendorff va
Bouchardat.

- Binh tinh chit béo: vét mo trén gidy loc.

- Binh tinh steroid: phan irng Liebermann.

- Pinh tinh acid hitu co: phan ing véi tinh thé Na>COs.

- Pinh tinh acid amin: phan tng véi thudc thir Ninhydrin.

- Pinh tinh duong khir: phan tng voi thude thir Fehling.
2.3.3.2. Phwong phdp chiét xudt va phan ldp cdc hop chat

a. Chiét xudt

Mau nghién ctru thu hai tai huyén Hudng Hoéa, tinh Quang Tri dugc rira sach,
thai nho, siy khd & 50-60°C, sau d6 xay thanh bot thd. Dich chiét toan phan thu duoc
béng cach st dung phuong phdp ngdm bot thd duoc li€u trong methanol ¢ nhiét do
phong, mdi 1an ngam kéo dai 07 ngdy, sau d6, thay methanol mdi va tién hanh dot

chiét tiép theo. Thinh thoang khudy tron 16p bot duoc liéu dé gia ting hiéu qua chiét.
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Két thuc 3 dot chiét, dich chiét duge gop lai va dugc tién hanh loai dung méi dudi ap
suat thap thu dugc cao toan phan.

Phuong phap chiét xuit phan doan thuc hién bang cdch phan tan cao toan phan
trong nudc roi tién hanh chiét xuat phan bd 10ng-1ong voi cac dung moi hiru co co6 dd
phan cuc ting dan: n-hexan, dicloromethan, ethyl acetat. Loai dung mdi thu duoc cao
tuong Gng cua tirng phan doan n-hexan, dicloromethan, ethyl acetat va phdn nudc con

lai [115], [116], [117], [118].

b. Phan lgp

Qua trinh phéan 1ap cac hop chét ty nhién phan 16n sir dung phuong phap sic ky
cot hd va hé thong sic ky long hiéu ning cao diéu ché. Sac ky 16p mong silica gel pha
thuong (Merck, Kieselgel 60 Fys4) hay pha ddo RP18 (Merck, RP-18 Fjs4) duogce sur
dung dé dinh hudng va theo ddi qué trinh phan lap dong thoi giup kiém tra d6 tinh
khiét ctia hop chat phan lap duoc [115], [116], [117], [118], [119].

- Sdc ky cét hap phu

Sic ky hap phu vdi pha tinh 14 silica gel pha thuong (Silica gel 60, 40-63 pm,
Merck) va silica gel pha dao YMC RP-18 (Silica gel 30-50 pum, Fulisilisa Chemical
Ltd.). Qua trinh phin tach phy thudc chil yéu vao su khac nhau vé ai luc ctia phan tir
cac hop chét phan tich véi bé mit pha tinh. Viéc lya chon dugc pha tinh va pha dong
thich hop s& tao ra qua trinh phan tach tbi uu, tdi da hoa luong chat phan tich thu duoc
[117], [119]. Phuong phap nhdi cot udt duoc sir dung chu yéu dbi véi tat ca cac loai
sac ky cot. Mau dugc nap 1én cdt bang cac phuong phap nap nap mau udt va nap mau
kho. Mot sb cot sic ky béng thuy tinh vé1 cac kich thude khac nhau nhu 3,3 x 65; 2,3
x 51; 1,5 x 70 va 0,8 x 80 cm thuong dugc st dung tuy thudc vao khéi lugng va tinh
chat tho hay tuong ddi tinh sach ctia cao phan tach.

- Sdc ky loc gel

Pha tinh st dung 1a Sephadex LH-20 duogc céu tao boi nhitng hat ma trén bé
mit ciia né c¢6 nhimg 16 rdng nho, kich thude bang nhau. Nhirng chit phan tich ¢ kich
thudc phan tir 16n s& khong thé xdm nhap sau vao mang Iwdi cic hat pha tinh, nhiing
chét c6 kich thude phan tur trung binh s¢ xam nhap mang ludi & mot mac do nhit dinh,

trong khi d6 cac chat co kich thudc phan tr nhod c6 thé xAm nhap mot cach dé dang.
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Chét c6 kich thudc phén tr lon nhét s& bi rua giai ra khot cot dau tién va ctr ﬁép tuc
nhu vay. Qué trinh phan tach phu thudc vao hinh dang va kich thudce tiéu phan cac
chat phan tich trong hdn hop [117], [119]. M6t sb cot sic ky bang thuy tinh voi céc
kich thudc khac nhau nhu 1,8 x 130; 2 x 90 va 0,8 x 80 cm thuong dugc sir dung tuy
thudc vao khoi lugng mau phan tich.

- Sdc ky Iéng hiéu néing cao diéu ché

Nghién ctru tién hanh phén 1ap cac hop chéat voi hé thong sic ky long hiéu ning
cao diéu ché (PHPLC) Agilent Technologies 1260 Infinity II, serial DEAEW01659
(Agilent Technologies, Hoa Ky), c0t Zorbax SB-C18 (cd hat 5 um; 9,4 x 250 mm),
dau do DAD. Thi tu rira giai cac chét ra khoi cot phu thudc vao hé¢ s0 phan bd clia
ching v6i hai pha hay lién quan dén 4i Iuc ctia cac hop chét v6i pha tinh va pha dong.
Thanh phan pha dong mang chat phan tich di chuyén qua cot can duoc khao sat va
diéu chinh dé rira giai cac chat phan tich véi thoi gian hop 1y [117], [119], [120].
2.3.3.3. Phuong phdp xdc dinh cdu triic héa hoc ciia cdc hop chit

CAu tric hoa hoc cia cac hop chét duoc x4c dinh dua vao dit liéu phé khoi luong

phéan giai cao (HR-ESI-MS), phd cong huong tir hat nhian mét chidu ('H-NMR, C-
NMR) va hai chiéu (HMBC, HSQC, COSY, NOESY), phd nhi sic tron (CD) va so
sanh v i cac dit 1iéu pho da cong bd trong tai liéu tham khao.
2.3.4. Phwong phap nghién ciru ddc tinh cip va tiac dung sinh hoc
2.3.4.1. Chudn bi mdu thir

a. Sang loc tdc dung chong viém ivc ché san sinh NO

Mau thir 1a cao chiét toan phan methanol (M) va cac cao chiét phan doan bao
gdm: n-hexan (H), dicloromethan (D), ethyl acetat (E) va cao phan nudc con lai (W)
duoc mo ta tai muc 2.3.3.2.

b. Péc tinh cdp va nghién ciru tdc dung sinh hoc

Dura trén két qua sang loc hoat tinh chdng viém in vitro ciia cao chiét toan phan va
cao chiét phan doan, cao chiét co tac dung tc ché san sinh NO manh nhat duoc tiép tuc
tién hanh nghién ctru doc tinh cAp trén dong vat thuc nghiém va xé4c dinh lidu LDso. Bén

canh d0, cac hop chat tinh khiét phan 1ap tir phan doan c6 tac dung chdng viém in vitro tt
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nhat s& duoc tién hanh nghién ctru sdu hon vé tac dung chng viém tic ché san sinh NO va
tac dung gay doc té bao ung thur.
2.3.4.2. Nghién citu tdc dung chong viém in vitro

a. Panh gia tac dung vic ché san sinh NO cua dai thuc bao

Hoat tinh chéng viém duoc danh gia qua kha ning wc ché san sinh NO cua té
bao dai thuc bao chuot RAW 264.7 duoc kich thich béng LPS. N6ng do NO trong moi
truong thuc nghiém dugc xac dinh thong qua phdn ing Griess. Phan irng dua trén sy
tao phirc mau ctia NO trong thi nghiém ¢ dang nitrit v6i thudc thir Griess. Po sy thay
doi mat do quang tai budc song 540 nm. Hoat tinh khang viém dugc tién hanh sau khi
kiém tra ddc tinh ddi véi té bao bang phuong phap so mau MTT [121], [122].

Tién hanh thi nghiém:

- Mau th:

+ Dich chiét toan phan MeOH (M) va cac chiét xuat phan doan: n-hexan (H),
dicloromethan (D), ethyl acetat (E) va nudc (W).

+ Céc hop chit tinh khiét phén l4p duoc tir phan doan c6 tac dung chéng viém
in vitro tot nht.

- Dong té bao: Té bao dai thuc bao chudt RAW 264.7

- Nuoi céy té bao: Dong té bao dai thuc bao chudt RAW 264.7 dugc nudi céy
trong mdi truong DMEM v 6i thanh phan kém theo gém L-glutamin 2 mM, HEPES 10
mM va natri pyruvat 1 mM, ngodi ra bd sung FBS 10%. Té bao duoc cdy chuyén sau
3-5 ngay véi ti 1& (1:3) va nudi trong ti nudi cdy ¢ diéu kién 37°C, 5% CO,[122].

- X4c dinh kha ning giy doc t& bao bang MTT [123]: Mau thir duoc dua vao
cac giéng cua khay 96 giéng dé c6 ndng d6 100; 20 pg/mL. Sau khi diéu chinh dé co
mat do t& bao phu hop, hut 180 mL té bao vao cac giéng cta khay 96 giéng di c6 mau
thir. Trén cing mot dia thir, bd tri mot sO giéng dé lam dbi chimg khong c¢6 mau thu,
chi c6 dung méi pha mau 1a DMSO 10%. Khay thi nghiém dugc dua vao ti 4m nudi
ciy trong thoi gian 72 gid voi diéu kién 37°C va 5% COa. Sau 72 gio, 10 uL MTT
duoc cho vao mdi giéng. Sau 4 gio, loai bd moi truong, tinh thé formazan dugc hoa
tan bang 50 uL DMSO 100%. Gi4 tri OD do ¢ budc song 540 nm bang miy quang

phé. Luong té bao séng sot s& duoc tinh theo cong thirc:
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) ) ODcht thir) — OD(déi chimg tréing)
% t& bao song sét = % 100 (%)
OD®»msoy — ODdéi ching tréng)

- Xéc dinh kha nang tic ché san sinh NO cua t& bao dai thuc bao RAW 264.7:
Té bao RAW 264.7 dugc dua vao dia 96 giéng ¢ ndong do 2 x 10° té bao/giéng va nudi
trong tu Am 24 gid ¢ 37°C va 5% CO,. Tiép theo, mdi trudng nudi cay duoc loai bo,
thay bang moi trudng DMEM khong c¢6 FBS trong 3 gio. Té bao sau d¢6 dugc t méau
nghién clru ¢ cac néng doé 100; 20; 4 va 0,8 ug/mL trong 2 gio trude khi duogc kich
thich san sinh yéu t NO bang 1 pg/mL LPS trong 24 gio.

- béi ching am 1a giéng khong duge i mau ma chi sir dung dung dich pha mau.
boi chung duong duogc st dung L-NMMA ¢ cac néng do 100; 20; 4 va 0,8 pg/mL.

- Nitrit (NO2") dugc xem la chi thi cho viéc tao NO, s€ duoc xac dinh nho bo
thudc thir Griess. Cu thé, 100 pL méi truong nudi t& bao (U mau) duge chuyén sang
dia 96 mdi va duoc thém vao 100 pL thudc thar Griess (50 uL of 1% (w/v)
sulfanilamid trong 5% (v/v) acid phosphoric va 50 pL 0,1% (w/v) N-1-
naphthylethylenediamin dihydrochlorid pha trong nudc). Hon hop nay duoc u tiép &
nhiét do phong trong 10 phat va ham lwong nitrit s& duoc do bang may doc dia 96
giéng ¢ budc séng 540 nm.

- M6i truong DMEM khéng c6 FBS duoc st dung nhu giéng trang. Ham luong
nitrite ctia timg mAau thi nghiém duoc xac dinh nho vao dudng cong ham lugng chuan
NaNO, va dugc so sanh % vi mau ching am (LPS). Kha ning @c ché san sinh NO
cta mau duogc xac dinh nhd cong thue :

NO(chit thiry — NO(déi chung am)
% Uc ché = 100 — x 100 (%)
NOdéiching duong) — ODdéi chung am)

- Phép thir duoc ldp lai 3 1an va ldy gia tri trung binh dé dam bao tinh chinh xAc.
Phan tich sé liéu, xay dung do thi va tinh toan gia tri ICsy (ndng d6 trc ché 50% sy san
sinh NO) s& dugc xéc dinh nhd vao phan mém mdy tinh TableCurve 2Dv4.

b. Pdnh gid kha nang diéu hoa cytokin

Tién hanh thi nghiém
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- Mau thtr: Hop chét tinh khiét phan lap duoc tir phan doan cao chiét co tac
dung chéng viém in vitro tot nhét.

- Dong té bao: Té bao dai thuc bao chudt RAW 264.7

- Nuoi céy té bao: Dong té bao dai thuc bao chudt RAW 264.7 dugc nudi céy
trong moi trudng DMEM véi thanh phan kém theo gém L-glutamin 2 mM, HEPES 10
mM va natri pyruvat I mM, ngodi ra bd sung FBS 10%. Té bao duogc cdy chuyén sau
3-5 ngay voi ti 18 (1:3) va nudi trong ta am CO, & diéu kién 37°C, 5% COs.

- Xé4c dinh tac dong ctia mau thtr dén su tong hop cac cytokin: Té bao RAW
264.7 duoc dua vao cac giéng thi nghiém cua dia 96 giéng v6i luong té bao phi hop (5
x 10* té bao trong 190 uL mdi trudng) va i & 37°C qua dém cho té bao 6n dinh. Mau
thir (10 pL) pha trong DMSO 10% duoc dua vao cac giéng ¢ cac nong d6 khac nhau.
Déi chimg am 13 giéng khong c6 chit thir nhung c6 t& bao (190 puL) va 10 uL DMSO
10%. Sau 2 gid thém LPS véi nong d6 1 pg/mL vao tat ca cac giéng thi nghiém. Sau
24 gio, thu dich ndi nuodi té bao da duoc thir chit dé xac dinh sy ¢6 mat ca interleukin
6, interleukin 10 va TNF-a c¢6 trong mdi trudng nudi ciy [124].

- Phuong phép xac dinh IL-6, IL-10 va TNF-a dugc thyc hién dua trén bd kit
dinh luong IL-6, IL-10, TNF-o va theo hudng din ciia nha san xuat. Cy thé, thém 100
uL méu thr (mdi trudng nudi cdy) vao cac giéng thi nghiém va 100 pL dung méi lam
d6i chung am. U ban ¢ 37°C trong 90 phut. Loai bo dich n6i va thém 100 uL khang
thé IL-6, IL-10, TNF-a gin biotin vao cic giéng thi nghiém. Khay thi nghiém dugc u &
37°C trong 60 phut.

- Rura khay thi nghiém 5 1an bang PBS 0,01 M, thém 100 uL phtic hop Avidin-
Biotin-Peroxidase vao cc giéng thi nghiém. U khay thi nghiém ¢ 37°C trong 30 phit.
Rira khay thi nghiém 5 lan bang PBS 0,01 M, thém 90 pL co chat TMB vao cac giéng
thi nghiém. U khay thi nghiém & 37°C, tranh 4nh sang trong 20-25 phit, cudi clng,
thém 100 pL dung dich ding phan tmg. Két qua dugc doc bang may Tecan GENios
Promicroplate reader & budc soéng 450 nm [124].

Tinh todn két qua

% sinh cytokin = [(ODmau — ODblank)/(ODLps — ODblank) |
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% trc ché sinh cytokin = 100% - [(ODimiu— ODbiank)/(ODLps — ODblank)]

- Két qua duoc trinh bay dudi dang TB+SD. S6 liéu duge phan tich bang phan
mém GraphPad Prism 4.0 (GraphPad Software, Inc., San Diego CA). Sai khac co y
nghia théng ké khi P < 0,05.
2.3.4.3. Panh gid tac dung gy dbc mot sé dong té bao ung thu

- Chuan bi mAu thir: cac hop chit tinh khiét phan 1ap duoc

- Cac dong té bao: Hep-G2 (ung thu gan nguoi), AGS (ung thu da day nguoi),
KB (ung thu biéu mé ngudi), LU-1 (ung thu phéi ngudi) va SW-480 (ung thu rudt két
nguoi).

- Nudi cdy té bao: Cac dong té bao ung thu dugc nudi ciy dudi dang don 16p
trong moi trudng nudi cdy DMEM v&i thanh phan kém theo gdm L-glutamin 2 mM,
natri bicarbonat 1,5 g/L, glucose 4,5 g/L, HEPES 10 mM va natri pyruvat 1,0 mM,
ngoai ra bd sung FBS 10%. Té bao duoc cdy chuyén sau 3-5 ngay voi ti 18 (1:3) va
nudi trong ta am & diéu kién 37°C, 5% COx.

a. Phwong phdp thir tdc dung gdy déc té bao ung thw véi thuée nhuém SRB

Phuong phéap thir d§ doc té bao in vitro [125] dugc Vién Ung thu Quéc gia Hoa
Ky (National Cancer Institute - NCI) xac nhan 1a phép thr do doc té bao chudn nham
sang loc, phat hién cac chat c6 kha ning kim hdm su phat trién hodc diét & bao ung
thu ¢ diéu kién in vitro. Phép thir nay duoc thyuc hién theo phuong phap ctia Monks
[125] nham x4c dinh ham luong téng sd protein té bao dwa vao mat d6 quang hoc
(Optical Density - OD) do dwogc khi thanh phan protein cia té bao dugc nhudm bang
Sulforhodamine B (SRB). Gi4 tri OD may do dwoc ti 16 thuin véi lwong SRB gin voi
phén tir protein, do d6 lwong té bao cang nhiéu (lugng protein cang nhiéu) thi gia tr
OD cang 16n.

Tién hanh thi nghiém:

- MAu thtr (10 pL) pha trong DMSO 10% dugc dua vao cac giéng cia khay 96
giéng dé co néng do sang loc la 20 pg/mL. Chat thir ¢6 hoat tinh duoc xac dinh ICs
nho dai nong d6 100; 20; 4 va 0,8 pg/mL. Té bao thi nghiém duogc trypsin hoa dé 1lam

roi té bao va dém trong budng dém dé diéu chinh mat d6 cho phu hop voi thi nghiém.
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Thém vao cac giéng thi nghiém luong té bao phu hop (trong 190 pL méi trudng) va dé
chiing phat trién trong vong tir 3-5 ngay.

- Mot khay 96 giéng khac khong co chét thir nhung ¢6 té bao ung thu (180 uL)
s& dugc sir dung 1am ddi ching ngay 0. Sau 1 gid, dia dbi ching ngay 0 s& dugc cb
dinh té bao bang acid Trichloracetic.

- Sau giai doan phat trién trong ti 4m CO,, té bao duoc ¢d dinh vao day giéng
bang TCA trong 30 phit, dwoc nhuém bang SRB trong 1 gidr & 37°C. Loai boé SRB va
cac giéng thi nghiém duogc rira 3 1an bang acid acetic 5% rdi dé kho & nhiét 6 phong.

- Cudi cung, sir dung thudc thtr Tris 10 mM dé hoa tan lwong SRB d bam va
nhudm cac phan tir protein, dua 1én may lic dia lic nhe trong 10 phit va st dung may
doc ELISA dé doc két qua vé ham lwong mau cta chit nhudém SRB thong qua pho hap
thy ¢ budc séng 515 nm.

Tinh todn két qua

- Kha ning song sot cia té bao khi c6 mit chat thir s& duoc xé4c dinh thong qua
cong thuec sau:

[OD (cht thir)y — OD (ngay 0] * 100

% Té bao séng sot =
[OD (déi ching am) — OD (ngay 0)]

% Té bao bi tic ché = 100 — % Té bao song sot

- Céc phép thir duoc 1ip lai 3 1an dé dam bao tinh chinh x4c. Ellipticin dugc sir
dung lam chat doi ching duong véi céac néng dd thir nghiém la 10; 2; 0,4 va 0,08
ng/mL. DMSO 10% luén duoc st dung nhu ddi chirng am. Gia tri ICso s& duoc xac
dinh nho vao phan mém may tinh TableCurve 2Dv4.

b. Nghién cuu hoat tinh cam ung apoptosis

*) Phwong phdp nhuém nhdn té bao véi Hoechst 33342

Kha ning gy apoptosis cuia hoat chat duoc xac dinh thong qua phuong phap
nhudém Hoechst 33342. Cu thé, t& bao LU-1 duoc nudi trong dia peptri 24 gid ¢ 37°C
sau d6 duoc 0 v6i mau thi nghiém. Camptothecin duge dung lam dbi ching duong,
DMSO 10% duoc sir dung lam ddi chimg am. Sau 24 gio G miuy, té bao duoc cb dinh
bang formandehyd 4%. Sau 30 phut, té bao duoc rira lai bang PBS va nhuém bang
thudc nhudém Hoechst 33342 (0,5 pg/mL) trong 10 phut. Té bao dugc quan sat bang
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kinh hién vi huynh quang & budc song kich thich cyc dai 14 350 nm va budc song phan
xa cuc dai 1a 461 nm. Xac dinh s6 luong té bao apoptosis trong it nhat 200 té bao quan
sat duoc qua kinh hién vi. Té bao apoptosis duoc xac dinh 1a nhitng té bao c6 nhin
sang hon (do nhiém séc chit bi c¢6 dic) hay nhan bj phin chia thinh manh nhé [126].

*) Phwong phdp triic luu té bao

Thi nghiém dugc thuc hién theo Kit Anexin V/cell cia Invitrogen nhu sau:
1x10° t& bao duoc U vi mau thir hodc dung méi pha mau 24 gid duoc thu vao dng
falcon. Sau khi ly tdm loai bo mdi trudng, t& bao dwoc rira lai bang PBS. Cin té bao
duoc hoa lai trong 100 pL dung dich dém lién két va bd sung thém 5uL Anexin V va 1
uL PI (100 pg/mL). Tiép tuc u té bao trong 15 phit & 37°C sau d6 thém vao cac éng té
bao 400 pL dung dich dém lién két. Tong s6 10 000 té bao thudc mdi mau dugc phin
tich bang hé théng dém t& bao dong chay Novocyte dé xac dinh ti 1¢ té bao biéu hién
apoptosis [127].

*) Nghién ciru kha nang cam wng san sinh caspase-3

DPuogc thuc hién theo Kit phép thir so mau caspase-3 cua Biovision theo hudng

din ctia nha san xuét. Cu thé, té bao di dwoc cam ung voi mau thu trong 24 gio, sé
dugc ly giai vdi 50 pL dém ly giai trong 10 phat. Tién hanh ly tdm thu dich té bao.
Xac dinh ham lugng protein trong dich té bao bang cach pha lodng protein voi nong do
50 pg trong 50 uL dung dich dém ly giai cho mdi phan ing. Sau d6, cho 50 pL dung
dich dém phan trng va 5 uL co chat DEVD-pNA (ndng do 200 uM) va u 37°C trong 1
gio. Poc két qua trén may doc & bude song 405 nm [128].
2.3.4.4. Nghién ciru déc tinh cdp

Nghién ctru doc tinh cdp va xac dinh lidu LDso trén chudt nhat tring bang
duong udng dugc tién hanh theo hudng dan khio sat doc tinh cap cua thude do Bo Y
té ban hanh va cac tai liéu [129], [130]. LDso dugc tinh theo phuong phap Behrens-
Karber. Nghién ctru duoc tién hanh tai Khoa Duoc ly - Sinh hoéa, Vién Dugc ligu.

Tién hanh thi nghiém

- Chudt mua vé dugc nudi 3 ngay trude khi thi nghiém dé chuot thich nghi diéu

kién thi nghiém, cho an udn g thodi mai. Trudc khi thi nghi¢m, cho chudt nhin déi qua
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dém, dé nudc uéng theo nhu cau cua chudt. Chudt duoc chia thanh cac 16 thi nghiém
(mdi 16 10 chudt), mdi 16 chudt duoc udng cac muc lidu khac nhau ciia mau th.

- Puong dung san pham 1a duong udng, cho chudt udng bang cich ding kim
tiém c6 kim dau to dé dua mau tha mot cach nhe nhang vao da day chudt.

- Chuin bi miu thi: Mau duge cAn mot lwgng chinh xac i nghién vo1 mot
luong chinh xac dung dich CMC 1% dé dat duoc néng do thich hop cho chuot udn g.

- Thoi gian theo ddi: Sau khi dugc uéng miu thir, chudt duge cho an va udng
ddy du. Theo dbi va quan sét cac biéu hién vé hanh vi, hoat dong, dn udng, bai tiét cua
chudt va sb chudt sdng chét trong 3 ngay (72 gio).

- Tim liéu t6i da ma khong c6 chudt nao cua 16 thi nghiém chét (LDy) va liéu tdi
thiéu dé 100% chudt ciia 16 thi nghiém chét (LDjog). Thém 2-3 lidu trung gian giita 2
liéu néi trén dé x4c dinh LDso.

Tinh todn két qua

LDso= LDioo—[ > (dxz)/n]
Trong do:
d 12 hiéu sb cua hai lidu ké tiép
z 13 trung binh s6 chudt chét giita 2 lidu ké tiép
n 1a s6 chudt trong 1 16.
2.3.5. Phwrong phap xir 1y s6 liéu

Cac s6 lidu nghién ctru duoc xir Iy théng ké theo phuong phap théng ké Y sinh
hoc, str dung phﬁn mém Excel hodc SPSS 16.0.

- Péanh gia, so sanh thdng ké giita cac 16 thi nghiém bang phwong phap t- test
student hoic Mann-Whitney test. Su khac nhau c6 y nghia thdng ké khi P < 0,05.

- Gi4 trj ICso tinh toan trén phin mém TableCurve 2Dv4 va GraphPad Prism
6.0.

- Sb liéu duoc thé hién béng gi4 tri trung binh va sai s6 SD hoic SE.
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Phén 3. KET QUA NGHIEN CUU

3.1. Két qua giam dinh tén khoa hoc
3.1.1. Pdc diém hinh thai

Cay moc hang nam, bo rdi dirng, cao 40-100 m. Than c6 tiét dién vudng, bé mat
phu day l6ng. La moc ddi; cudng 14 phu nhiéu 16ng, dai 5-12 mm, 14 phan trén gan nhu
khong cudng; phién 14 hinh trirmg, 2,5-7 x 1,5-3 cm, ca hai mdt déu phu long dai, dic
biét 1a & phan gin 14, gdc 14 tron hay ti, doi khi hinh ném, mép xé ring cua, dinh tu
hay nhon; gan bén 5-7 cip, ndi 16 & mit duéi. Cum hoa bong & dinh canh, dai c& 3-12
cm, duong kinh khoang 1 cm khi hoa né. La bic hinh trimg, khoang 2 x 1-1,2 mm, c6
16ng. Hoa gan nhu khong cudng. Pai hinh chudng, dai khoang 1 mm, trén chia 5 thuy
hinh tam giac, mép c6 16ng. Trang hoa mau tring hay tim nhat, dai khoang 3 mm,
nhin hay c6 16ng rat thua & mat ngoai, dinh chia 4 thuy gan bang nhau. Nhi 4, tho,
dinh ¢ ong trang, dai khoang 3 mm, phan dudi phu 16ng dai, phn trén nhin. Biu nhin,
voi nhuy nhan, dai khoang 4 mm, xé 2 thuy ¢ dinh.

Hinh 3.1. Bdc diém hinh théi ciia loai Tu hiing tai
Ghi chii: (A) Canh mang hoa; (B) Bé mit than mang 16ng che chd;
(C) Mt cit ngang than; (D) Lé; (E) Mit dudi 14; (F) Mt trén 14,
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Hinh 3.2. Bdc diém co quan sinh san ciia loai Tu himg tai

Ghi chii: (A) Cum hoa; (B) M6t phan cum hoa; (C) Hoa nguyén ven; (D) Dai hoa;
(E) Trang hoa; (F) Bo nhi; (G) By nhuy.

3.1.2. Giam dinh tén khoa hoc

MaAu tiéu ban thuc vt co déy du cac bg phan cua cay Tu hung tai dugc thu thap
tir quan thé cdy moc ty nhién vao thang 2 nim 2016 tai thon Chénh Vénh, xa Hudng
Phung, huyén Hudng Hoa tinh Quéang Tri (Phu luc 2). Sau khi quan sét, phan tich cac
dic diém hinh thai ctia miu nghién ciu, ddi chiéu voi céac tai liéu, khoa phén loai va
mau tiéu ban luu & Vién Sinh thai va Tai nguyén sinh vat, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam, tién si Nguyén Thé Cudng di giam dinh tén khoa hoc cua cay
Tu hung tai 13 Pogostemon auricularius (L.) Hassk. ho Bac ha (Lamiaceae) (Phiéu
gidm dinh ngay 04/8/2016 cta Vién Sinh thai va Tai nguyén sinh vat, Vién Han 1am
Khoa hoc va Cong nghé Viét Nam - Phuluc 1).
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Hinh 3.3. Phan trén mdt dat ciia lodi Tu hiing tai
3.2. Két qua nghién ctru vé thanh phin héa hoc
3.2.1. Két qua dinh tinh ciAc nhém hop chit bing phan vimg hoa hoc
Két qua dinh tinh cac nhom chit chinh trong dich chiét methanol ctia phan trén
mit dat cAy Tu hing tai duoc trinh bay ¢ Bang 3.1.
Bing 3. 1. Két qua dinh tinh cdc nhém chdt bang phdn iing héa hoc

STT | Nhém chit Phan g dinh tinh Két qua | Két luan
1 Glycosid tim | Phén ing Liebermann-Burchard + Co
Phan Uimg Baljet +
Phén ting Legal +
Phan img Keller-Killian +

2 Flavonoid Phéan tng Cyanidin ++ Co
Phan tmg v &1 dung dich NaOH 10% ++

Phéan tmg v &1 hoi amoniac ++
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STT | Nhém chat Phan g dinh tinh Két qua | Két ludn

Phén tmg véi dung dich FeCls 5% ++
3 Saponin Hién tugng tao bot + Co
Phén tmg Salkowski

Phan Uimg Liebermann-Burchard

4 Coumarin Phan img m& dong vong lacton — Khong c6

Phan img Diazo hoa —

Phan Ung chuyén dong phan cis -
sang dong phan trans dudi tac dung

cua tia tir ngoai

5 Tanin Phan tng véi dung dich FeCl; 5% ++ Co
Phéan g v &1 chi acetat ++
Phan tng v éi dung dich gelatin 1% ++

6 Anthranoid | Phan ing Borntraeger — Khong co
Thtr nghiém vi thang hoa —

7 Alcaloid Phan tmg v&i thude thir Mayer + Co
Phan tmg v ¢i thudc thir Bouchardat +
Phan tmg v i thude thir Drag endorff +

8 Chitbéo | Vét mo trén gidy loc . Co

9 Steroid Phén timg Liebermann ++ Co

10 Axit hitu co | Phan ung vi NaxCOs + Co

11 Puong khir | Thude thir Felling A,B - Co

12 Axit amin Thudc thtr Ninhydrin — Khong c6

Ghi chu: (-) am tinh, (+) duong tinh, (++) duong tinh rd

Nhdn xét: Qua cac phan ung dinh tinh hoa hoc dic trung da so bo xac dinh trong
phéan trén mat dat cta cdy Tu hung tai ¢ alcaloid, flavonoid, glycosid tim, saponin,
axit hitu co, steroid, tanin, duong khr, chét béo va khong c6 coumarin, anthranoid,
axit amin. Trong d6 flavonoid, tanin, steroid va chat béo 1a cac nhom chat cho phan

ung duong tinh 10.
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3.2.2. Chiét xuit va phan lap cic hop chit
3.2.2.1. Chiét xudt cao toan phdn

Phan trén mit dat cia loai Tu hung tai dugc rira sach, thai nho, phoi, siy kho &
nhiét d6 50-60°C, xay thanh bot tho va tién hanh chiét xuat, phan 13p cac chat. Khoi
luong dugc liéu kho dem chiét xuat 1a 2,5 kg. Dung MeOH dé 1am am toan bd luong
bot Tu hung tai trong binh chiét, day kin va dé yén dé bot duoc tham 4m va truong né
hoan toan. Tién hanh ngdm chiét bang cach thém MeOH vira du ngdp va cach bé mat
dugc lidu khoang 10 cm. Qua trinh chiét xuat dugc tién hanh & nhiét d6 phong véi 3
dot chiét (3 x 10 L /7 ngay). Gop cac dich chiét, cit thu hdi dung moi dudi ap suit
giam & nhiét d6 50-60°C thu dugc cao toan phan MeOH (M, 207 g).
3.2.2.2. Chiét xudt cdc phdn doan

Phén tan cao chiét toan phan M trong 2 L nudc cét, chiét phan bd 1an luot véi
cac dung méi c6 do phan cuc ting déan 13: n-hexan, dicloromethan va ethyl acetat. Thu
hoi dung méi dudi ap suat giam, thu dugc céc cao chiét phan doan twong ting, ky hiéu
1a H (65 g), D (51 g), E (47 g) va W (44 g) 1a cao phan nudc con lai. PO am cia cic
cao chiét M, H, D, E va W do duoc lan luot 13 7,2; 6,8; 7,0; 7,5 va 7,3 %. Qua trinh
chiét xudt cac phan doan tu phén trén mit dat caa loai Tu hung tai dugc mo t4 ¢ hinh
3.4.

1. MeOH/Ngam nhiét
Bot dugc ligu | dophong (1I0L X 3) | Cao MeOH
(2,5 kg) 2. t, 4p sudt thap (M, 207 g)

1. Phantan/H,0(2L)
2. n-hexan (3 X 5 L) /chiét long-long

Cao n-hexan Phan nudc
(H, 65g) CH,CL, (3 X 5 L)/ chiét Iong-long
Cao CH,Cl, Phéan nu6c
(D, 51 g) EtOAc (3 X 5 L) / chiét long-long
Cao EtOAc Cao nuoc
(E, 47 g) (W, 44 g)

Hinh 3.4. So d6 chiét xudt cac phdn doan tir phan trén mat dat loai Tu hing tai
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3.2.2.3. Qud trinh phén Idp cdc hop chat tir phdn doan ethyl acetat

Qua trinh phan l1ap dya trén sy dinh hudng hoat tinh chéng viéem. Tu két qua
danh gia kha nang tc ché san sinh NO v&i ching duong 1a L-NMMA, phan doan ethyl
acetat c6 tac dung t6t nhat duoc lya chon dé thuc hién qué trinh phan lap.

Phan doan ethyl acetat (E, 47 g) dugc trién khai trén sic ky cot pha thudng
bang phuong phap nap mau kho. Ding mot luong nhé dung méi MeOH vira da dé hoa
tan can E tro lai, sau d6 tim v6i mot luong t6i thiéu silica gel pha thuong tao thanh
khéi silica gel 4m. Pua khbi silica gel am nay vao binh c6 quay, cit thu hoi dén kiét
dung mai, thu dugce bot kho toi. Bot kho toi dugc nap 1€n dau cot sic ky da dugc nhoi
silica gel pha thuong bang phuong phép nhdi cot wét, trong qué trinh nap gd nhe dé
bot phan bd déu. Trién khai cot bang hé dung méi rira giai n-hexan-EtOAc gradient
(100:0 — 0:100, v/v), thu dugc 6 phan doan, ky hi¢u lan luot E1-ES6.

Phan doan E2 (6,5 g) dugc khai trién trén sic ky silica gel pha thudng, rira gidi
bang n-hexan-CH.CL-MeOH (3:1:0,1, v/v/v) thu dugc 5 phan doan (E2A—E2E). Phan
doan E2B (1,1 g) dugc phéan tach biang sic ky cot Sephadex LH-20 rira giai bang
MeOH thu dugc 6 phan doan (E2B 1-E2B6). Phan doan E2B5 (175 mg) duoc tinh ché
trén cot sic ky silica gel pha thuong bang dung méi CH.CL-MeOH (10:1, v/v) thu
duoc 5 phian doan (E2B5SA-E2B5E). Tiép tuc tinh ché phan doan E2B5D (32 mg)
bang sic ky cot Sephadex LH-20 rira giai bang MeOH thu duoc hop chat PH5 (5,6
mg). Phan doan E2B1 (163 mg) duoc dua lén cot sic ky pha thuong véi hé dung moi
rira giai 1a CH,ClL,-MeOH (15:1, vAv) thu duge 6 phan doan (E2B1A— E2BIF). Tién
hanh loc rira tinh thé trong phan doan E2B1C (27 mg) thu duoc hop chit PH17 (14,6
mg).

Phéan doan E3 (7,9 g) dwoc phan 1ap bang sic ky cot pha thuong, st dung hé
dung moéi pha dong 1a CH2Cl>-MeOH (15:1, v/v) thu dugc 7 phan doan, ki hiéu 1a
E3A-E3G. Phan doan E3B (1,5 g) tiép tuc dugc trién khai trén cot sic ky pha dao
YMC-RPI8 v61 hé dung moi rira giai la MeOH-H,O (15:1, v/v), thu dugc 5 phan
doan, ky hiéu 1a E3B1-E3B5. Kiém tra 5 phan doan thu dugc bang SKLM, phan doan
E3B2 (280 mg) duoc tinh ché bang cot sic ky loc gel Sephadex LH-20 v&i hé dung moi
rira giai 14 MeOH thu duoc hop chit 3, ki hitu la PH4 (7.5 mg).
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Phéan doan E3B3 (350 mg) duoc tiép tuc phan l14p bang sic ky cot pha thudng,
st dung h¢ dung méi pha dong la CH2Cl.-MeOH-H20 (8:1:0,1, v/v/v) thu dugc 4 phan
doan, ki hiéu 1a E3B3A-E3B3D. Tinh ché phan doan E3B3C (88 mg) bang hé thong
sic ky long hiéu ning cao diéu ché, hé dung méi rira giai 18 MeOH-H,0 (95:5 ,v/v, 2
mL/phit) thu duge hop chat PH16 (7,8 mg) va hop chat PH15 (4,5 mg).

Phan doan E3D (1,2 g) duoc phan tach bang sic ky cot Sephadex LH-20 voi
dung m61 MeOH thu dugc 4 phian doan (E3D1-E3D4). Phan doan E3D3 (310 mg)
duoc trién khai trén sic ky pha dao YMC RP-18, rira giai v6i hé aceton-H.O (10:1,
v/v) thu dugc 5 phan doan (E3D3A-E3D3E). Phan doan E3D3C (62 mg) dugc tinh
ché bang sic ky 1ong hiéu nang cao diéu ché véi hé dung moi MeCN-H,O (90:10, v/v;
2 mL/phut) thu dugc hop chat PH14 (11,8 mg).

Phéan doan E4 (8,3 g) tiép tuc phan lap bang sic ky cot pha thuong, st dung hé
dung moéi pha dong la CH2Clz-aceton-MeOH (10:5:1, v/v/v) thu dugc 6 phan doan
(E4A—EAF). Phan doan E4B (1,6 g) duoc phan tach bang cot sic ky pha dao Y MC RP-
18 v&1 hé dung mo1 MeOH-H:20 (10:1, v/v) thu duge 7 phan doan (E4B1-E4B7). Phan
doan E4B3 (220 mg) duoc phén lap bang sic ky cot Sephadex LH-20 rira giai bang
MeOH-H2O (4:1, v/v) thu duoc 4 phan doan (E4B3A-E4B3D). Phan doan E4B3B (57
mg) dugc tinh ché bang sic ky long hiéu niang cao diéu ché, hé dung moéi MeOH-
MeCN-H>0 (75:20:5, v/v/v; 2 mL/phat) thu duoc hop chiat PH6 (6,8 mg). Phan doan
E4B5 (230 mg) duoc trién khai trén sic ky cot silica gel pha thuong véi dung méi
CH2CL.-MeOH-H20 (3:1:0,1, v/v/v) thu dugc 5 phan doan (E4B5SA—E4BSE). Phan
doan E4B5B (47 mg) tiép tuc dugc tinh ché bang sic ky 1ong hiéu ning cao diéu ché
v6i hé dung moéi MeOH-MeCN-H-O (70:25:5, v/v/v; 2 mL/phut) thu dugc hop chat
PH10 (5,7 mg). Phan doan E4B5C (54 mg) ciing duoc tinh ché bing sic ky 10ng hiéu
nang cao diéu ché véi hé MeOH-MeCN-H,0O (70:25:5, v/v/v; 2 mL/phtt) thu dugc
hop chat PH13 (7,2 mg). Phan doan E4B2 (250 mg) duoc phan tich trén cot sic ky
silica gel pha thuong, rira giai voi hé CH2Cl.-MeOH-H20 (5:1:0.1, v/v/v) thu dugc 5
phan doan (E4B2A-E4B2E). Phan doan E4B2C (75 mg) dugc tinh ché bang cot
Sephadex LH-20 rira giai voi MeOH thu dugc hop chat PH18 (7,9 mg).
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Phén doan E4C (1,2 g) duoc phan tach bang cot sic ky pha ddo YMC RP-18
voi h¢ MeOH-H20 (7:1, v/v) thu duoc 6 phan doan (E4C1-E4C6). Phan doan E4C2
(210 mg) dugc phan lap bang sic ky cot Sephadex LH-20 rira giai bang MeOH thu
dugc 4 phan doan (E4C2A-E4C2D). Phan doan E4C2C (52 mg) duoc tinh ché bang
sic ky pha ¢ddo YMC RP-18 voi hé dung méi MeCN-H20 (5:1, v/v) thu dugc hop chit
PH19 (4,8 mg).

Tir phan doan ethyl acetat ¢d phan 1ap duoc 11 hop chat tinh khiét. Cau tric cta
cac hop chit dugc xé4c dinh dua trén céac dit liéu phé.

3.2.3. Xdc dinh cu triic ciia hop chit da phan lap
3.2.3.1. Hop chdt PHI6 (chdt m&i)

Hop chat PH16 duoc tich ra & dang bdt vé dinh hinh, mau vang. Ph6 'H-NMR
(Bang 3.2) cia hop cht ndy chi ra tin hiéu ctia nhém methin olefin tai on 5,98 (s, H-
20) goi y su hién dién cua ndi doi. Ngoai ra, tin hi¢u hai nhém olefin taiou [4,91 (br.s,
H-12a), 4,86 (br.s, H-12b)] duoc gan cho ndi d6i ngoai vong (exo-methylen), tin hiéu
cua 5 nhom methyl dugc ghi nhan tai oy [1,23 (s, H3-15), 1,20 (d, J = 6,5 Hz, H;-25),
1,01 (s, H3-13), 0,99 (s, H3-14), 0,92 (t, J =7,5 Hz, H3-16)] va tin hi¢u cua 18 proton
nhém methin hodc germinal methin trong khoang dich chuyén hoa hoc dn 2,64-1,51.

Pho *C-NMR (Bang 3.2) va HSQC cua hop chat PH16 chi ra 25 tin hiéu
carbon bao gdm carbon cua nhom carbonyl tai dc 180,3 (C-21), 2 nhém carbon
oxymethin tai oc [167,9 (C-19), 163,1 (C-23)], nhoém carbon mang oxi tai oc 88,0 (C-
8); 2 nhém carbon sp? bac bon tai dc [151,8 (C-1), 97,7 (C-22)], nhém ndi d6i ngoai
vong (exo-methylen) tai dc 110,7 (C-12); nhém carbon sp? methin tai dc 110,0 (C-20),
nhém carbon sp® bac bédn tai dc 34,0 (C-4), tin hiéu cua 4 carbon sp’ nhom methin tai
dc [53,7 (C-5), 41,3 (C-11), 39,2 (C-18), 34,3 (C-9)], 7 nhém carbon sp® methylen tai
oc [37,9 (C-7), 36,6 (C-3), 35,2 (C-2), 32,7 (C-10), 27,4 (C-17), 24,4 (C-24), 22,3 (C-
6)] va 5 nhém methyl tai dc [30,2 (C-13), 22,1 (C-14), 20,9 (C-15), 11,5 (C-16), 17,7
(C-29)].

Trén phé COSY xuat hién céc tuong tac giita H-16 (du 0,90)/H-17 (0u 1,68;
1,53)/H-18 (du 2,47)/H-25 (du 1,20) goi ¥ trat tu lién két C-16/C-17/C-18/C-25. Ngoai
ra, phd HMBC xuit hién twong tic giita H-17a Oy 1,68)/H-25 (8 1,20) véi C-19; cac

53



tuong tac gitta H-20 (du 5,98) véi C-18/C-19/C-21/C-22 va H-24a (Ju 2,64)/H-24b (Jn
1,95) voi C-21/C-22/C-23 goi y sy hién dién ctia vong y-pyron véi nhoém sec-butyl va
nhom methylen lan luot tai C-19 va C-24.

Tuong tac HMBC gitta H-13 (du 1,01)/H-14 (du 0,99) va C-3 (dc 36,6)/C-4 (dc
34,0)/C-5 (oc 53,7) goi y su c6 mat cia nhom gem-dimethyl tai C-4. Tuong tu, céc
tuong tac HMBC gitra H-12 (du 4,86; 4,91) va C-1 (6c 151,8)/C-2 (dc 35,2)/C-11 (6c
41,3) goi y sy hién dién ctia nhém exo-methylene tai C-1.

Trén phé COSY xuit hién tuong tdc gitta H-7 (ou 2,12; 1,92)/H-6 (du 1,78;
1,44)/H-5 (0n 1,90)/H-11 (dy 2,44)/H-10 (0y 1,69; 1,55)/H-9 (du 2,02) cho phép thiét
lap trat tu C-7/C-6/C-5/C-11/C-10/C-9. Tuong tu, tuong tac gitta H-2 (ou 2,41;
2,15)/H-3 (du 1,70; 1,64) trén phd COSY cho phép thiét 1ap trat ty gitra C-2/C-3.

Két hop dir liéu phé HMBC va phd COSY cho phép thiét 1ap trat tu lién két
mach carbon tir C-7 d&én C-2, cling nhu trat ty mach lién két gitta C-11 va G2 qua C-1
va giita C-5 va C-3 qua C-4. Cac dit liéu phd nay da goi ¥ su hién dién cta vong 4,4-
dimethyl-1-methylenecyclohexane bao gbm C-1-C-5 va C-11-C-14 trong cau triic ctia
PH16. Ngoai ra, cc tuong tac trén phd HMBC giita H-15 dén C-7/C-8/C-9; giita H-
10a (0n 1,55)/H-10b (du 1,69) dén C-8/C-9 goi y mach carbon C-7-C-8-C-9. Bén canh
d6, cac tuong tac gitta H-10a/H-10b/H-9 d&én C-24 va giita H-24a/H-24b dén C-8/C-
9/C-10 goi ¥ manh ciu tric 1-methylene-4,4,8-trimethylbicyclo[5.4.0Jundecane gin
v6i C-22 ctia vong y-pyrone qua ciu ndi C-24.

Mic du con thiéu bang ching truc tiép vé sy c6 mit ciia vong 3,4-dihydropyran
bao gdm C-8-C-9 va C-22-C-24 tdn tai trong cdu truc cua hop chat PH16, nhung lién
két gitta C-8 va C-23 qua cau oxy hinh thanh vong C dugc dé nghi dé phu hop véi
cong thirc phan tir ctia hop chat PH16. N goai ra, su dich chuyén vé tir trudng thip cua
carbon methine C-8 tai dc 88,0 di 1am rd su c6 mit caa cau ndi ether gitra C-8 va C-
23. Do d6, hop chit PH16 duoc xac dinh 1a mot meroterpenoid méi voi p-pyron va
khung bicyclo[5.4.0]undecane. Phin sesquiterpen ctia hop chit PH16 twong tu nhu
ximonican voi khung (E)-4,4-dimethyl-1-methyleneoctahydro-1H-benzo[7]-annulene

duoc phan lap tr Ximenia americana [131].
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Céu hinh tuong dbi cuia PH16 duoc lam sang to dua trén dir liéu phd NOESY
va so sanh véi dir lidu NMR duoc bdo c4o cua ximonican. Khi so sanh dix liéu *C-
NMR cua hgp chit PH16 [dc tai 53,7 (C-5) va 41,3 (C-11)] va chat tham khao
ximonican [dc tai 52,01 (C-5) va 40,16 (C-11)] goi vy vi tri axial gitta H-5 (du 1,90) va
H-11 (8u 2,44) trong cu truc ciia hgp chat PH16. Bén canh d6, dinh hudng S cua H-
11, H-3b (6u 1,64), H-7b (ou 2,12), H-14, H-15, H-10b va H-24b dugc xac dinh dua
trén cac tuong tac NOESY cua H-11/H-3b, H-11/H-7b, H-11/H-14, H-3b/H-14, H-
7b/H-15, H-10b/H-15 va H-15/H-24b; trong khi dinh huéng o cua H-5, H-9, H-13, H-
10a, H-24a va H-3a (du 1,70) dugc xac dinh dua trén cac tuong tdc NOESY cua H-
5/H-9, H-5/H-13, H-10a/H-24a va H-13/H-3a. Nhiing dit liéu pho NOESY nay di
chimg minh vong cycloheptan (B) va dihydropyran (C) ton tai du6i cAu dang trans.

Phé HR-ESI-MS ctia hop chat PH16 cho pic ion gia phén tir tai m/z 3852735
[M+H]" (tinh toan 1y thuyét cho cong thirc CosH3703 1a 385,2743). Két hop véi phd
BCNMR cho phép két luan PH16 c6 cong thirc phan tir 1a CosHzsO3 (DBE = 8). Nhu

vay, hop chit PH16 1a mot meroterpenoid méi va dugce dat tén 1a Pogostemin A.

Hinh 3.6. Cau triic héa hoc ciia hop chat PH16 (a) va Ximonican (b)
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< » NOESY

Hinh 3.8. Cau triic khéng gian va twong tdc NOESY chinh ciia hop chat PHI16

3.2.3.2. Hop chdt PHI5: (Chat méi)

Hop chat PH15 duoc phan 1ap dudi dang bot vé dinh hinh mau vang nhat. Cac
dir liéu phd 'H va '3C-NMR ctia hgp chat PH15 tai Bang 3.3 kha tuong dong véi hop
chat PH16. Trén phé 'H cta PH15 xuét hién tin hiéu nhom methin olefin tai oy 6,00
(s, H-20) goi ¥ su hién dién ciia ndi doi ba lan thé, tin hiéu hai nhom olefin tai du [4,82
(br.s, H-13a) va 4,75 (br.s, H-13b)] duogc gan cho proton cia ndi doi ngoai vong (exo-
methylen) va tin hi¢u cua 5 nhom methyl dugc ghi nhén tai ou [1,22 (dd, J = 7,0; 1,0
Hz, H3-25), 1,15 (br.s, H3-12), 1,00 (s, Hs-14), 1,00 (s, H3-15), 0,90 (t,J =7,5 Hz, H;-
16)].

Phé BC-NMR (Bang 3.3) va HSQC cua hop chat PH15 chi ra 25 tin hiéu
carbon bao gom nhdém carbonyl tai dc 180,2 (C-21), tin hiéu cia 2 nhém carbon
oxymethin tai dc [168,0 (C-19) va 163,2 (C-23)], tin hiéu nhém carbon no mang oxi
tai dc 88,0 (C-4), tin hiéu caa 2 nhom carbon sp? bac bén tai dc [154,6 (C-8) va 98,0
(C-22)], nhém carbon sp® bac bon tai dc 33,5 (C-11), tin hi€u cta carbon nhom doi
ngoai vong (exo-methylen) tai oc 110,1 (C-13), nhom carbon methin tai oc 110,0 (C-
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20), tin hiéu cta 4 nhom 4 carbon sp®> nhém methin tai dc [56,5 (C-1), 42,5 (C-9), 39,2
(C-18), 35,3 (C-5)], tin hiéu cua 7 nhom carbon sp® methylen tai dc [38,7 (C-3), 38,4
(C-10), 36,6 (C-7), 33,2 (C-6), 22,9 (C-2),27,4 (C-17), 23,6 (C-24)] va 5 nhom methyl
tai oc [19,8 (C-12), 29,7 (C-14), 22,6 (C-15), 11,5 (C-16), 17,7 (C-25)].

Céu trc phang cia hop chit PH15 dugc hoan thién voi sy két hop dit liéu phd
1D-NMR va phd 2D-NMR nhu: phé HSQC va HMBC. Trén phé HMBC xuit hién
tuong tac gitta H-17 (du 1,70; 1,54)/H-25 (on 1,22) voi C-19 (dc 168,0), cac tuong tac
gitra H-20 (du 6,00) véi C-18/C-19/C-21/C-22 va gitta H-24 (ou 2,84; 1,93) véi C-
21/C-22/C-23 cho thay su xuét hién ctia vong y-pyron voi nhom sec-butyl gan tai C-19
va nhom methylen gin tai C-24.

Ngoai ra, cac tuong tdic HMBC gitta H-14 (Ju 1,00)/H-15 (Ju 1,00) va C-10 (oc
38,4)/C-11 (dc 33,5)/C-1 (oc 56,5) goi y nhom gem-dimethyl tai C-10. Tuong tac
HMBC giira H-13 (ou 4,82; 4,75) va C-7 (oc 36,6)/C-8 (dc 154,6)/C-9 (oc 42,5) goiy
nbi d6i ngoai vong (exo-methylen) tai C-8.

Dit liéu phd NMR cta hop chat PH15 c6 nhiéu diém twong déng véi hop chat
PH16, dic biét sy hién dién cua vong y-pyron véi nhom sec-butyl tai C-19 trong ciu
trac PH15. Tuy nhién, phan sesquiterpen trong hop chat PH15 tuong tu nhu cia hop
chat (1R*4R* 95*%)-11,11-dimethyl-8-methylenebicyclo[7.2.0]undecane-4-carboxylic
acid dugc phan 1ap tir Eremophila spathulata [132]. Nhu vay, hop chit PH15 duoc
go1y la mdt meroterpenoid véi khung y-pyron va caryophyllen.

Céc tuong tac trén phé HMBC cua hop chit PH15 cua H-2a (8y 1,58) v6i C-4
(dc 88,0)/C-9 (oc 42,5); tuong tac gitta H-3a (ou 2,17)/H-3b (6u 1,79) véi C-1 (oc
56,5); gitta H-5 (0n 2,05) v6i C-6 (dc 33,2)/C-7 (dc 36.,6); giita H-6 (Ou 1,48) dén C-
4/C-5 (dc 35,3)/C-7; gitta H-9 (0n 2,62) v6i C-1/C-8 (dc 154,6)/C-10 (dc 38,4); gitia
H-10a (Oon 1,78) dén C-1/C-13 (dc 110,1); giita H-12 (Ou 1,15) dén C-3 (dc 38.7)/C-
4/C-5; gitra H-13a (dy 4,82)/H-13b (dy 4.75) voi C-7/C-8/C-9 va gitra H-14/H-15 véi
C-1/C-10/C-11 (oc 33,5) da chirng minh sy c6 mat cia vong 8-methylene-4,11,11-
trimethylbicyclo[ 7.2.0]undecan trong cu trac ctia hop chit PH15. Bén canh do, cac
tuong tac gitta H-24a (on 2,84) dén C-4/C-5/C-21/C-22/C-23 va giita H-24b (Ju 1,93)
dén C-4/C-6/C-22/C-23 goi ¥ su gin truc tiép voi vong 19-s-butyl pyrano[2,3-b]-21-
pyranon tai C-4 va C-5.
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Tuong tw hop chit PH16, lién két giita C-4 va C-23 qua ciu oxy hinh thanh
vong C dugc dé nghi dé phu hop véi cong thire phan tir ctia hop chat PH16. Thém vao
do, su dich chuyén Ve tur truong thép cua carbon methin C-4 tai oc 88,0 da lam ro su
c6 mit ciia cau ndi ether giita C-4 va C-23.

Su twong dong vé do chuyén dich hoa hoc trén phd *C-NMR cua C4, C-5 cla
hop chat PH15 va C-8, C-9 ciia hop chat PH16 1a goi y cdu dang trans giita vong
dihydropyran (C) va cyclononan (B). Cdu dang trans giita vong cyclononan (B) va
cyclobutan (A) dugc goi y dua trén cac hop chit meroterpenoid trong tu da tim thiy
trong ty nhién [133], [134], [135]. Ngoai ra, cdu dang trans giira vong cyclononan va
cyclobutan con duge ciing ¢b boi sy twong dong dd dich chuyén hoa hoc trong hop
chat PH15 so v6i (1R* 4R*,95%)-11,11-di methyl-8-methylenebicyclo[7.2.0]Jundecane-
4-carboxylic acid [132] va su khac biét cua nhom methin C-1 (dc 56,5) ¢ PH1S dich
chuyén vé tir truong thap so voi C-10' (dc 46,1) trong ginsenoyne L - phan tir c6
ngung tu cis gitta cyclononan va cyclobutan [136].

Pho HR-ESI-MS xuét hién pic ion gia phan tir tai m/z 385,2735 [M+H]" tuong
tmg v6i cong thire CosH3705 (tinh toan 1y thuyét 1a M = 385,2743). Két hop véi phd
3C-NMR cho phép két luan PH15 c6 cong thirc phan tir 1a C2sH3603 (DBE = 8). Céu
trac cua PH15 dugc dat tn 1a Pogostemin B, cong thurc cAu tao duoc thé hién trong

hinh 3 9.

13 13
H 6 N R,
10 2 _“8\U 1t % 8
9 24
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14 2 14
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Hinh 3.9. Cdu triic héa hoc ciia hop chat PHIS5 (a) va (IR* 4R* 9S*)-11,11-dimethyl-
8-methylenebicyclo[7.2.0Jundecane-4-carboxylic acid (b)
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Hinh 3.10. Céc twong tic HUBC (—) chinh cia hop chit PHI5
Bing 3.3. S6 liéu phé NMR ciia hop chdt PHI5 va chat tham khdo [0 (ppm), J (Hz)]

C

PHI5

(IR*4R*95%-11,1 1-
dimethyl-8-
methylenebicyclo[7.2. 0]
undecane-4-carboxylic
acid

éca,c

: 6Ha,b

'HMBC (H—C)

5%

1229

1387

1332

1366

56,5 11,60m

§_1,54m

oo iLdm o
{380 i
353

R L)
38.4

335 -

1205m
a8 m T

12,08 m
R
42.5 2,36 ddd (9,5, 9,0,
T

1 C-2, C-3,C-8, C-9,
{1 C-10,C-11, C-14, C-
135

T 1C-1,C3,C4,C9

T12,17dd (10,0,15,5) {C-1,C-2, C4, C5,

TIC3CA Ce, ¢

(C-12,C-22,C24

1C-4,C-5,C7,C-8,

. C-24

1C-5,C-6,C8,C-9,

NS N N

1C10,C-11,C13

TC1, €9, G111, C-
RS
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12 [19.8 [ 1,15brs 1 C-3,C-4,C5 180,9

13 [110,1  1482brs  iC7,C8,¢9 1o T
14,75 br,s

14 [29.7  T100s  iC1,c10,C-11,C- [218 ]

15 [22,6 1,005 :C-1,C-10,C-11,C- [30,0

14

16 [11,5 1092t(75)  iCa7,c18 [ ]

17 274 iT154m  ic-1e,C-18,C-19,¢-| ]

i 1,70 m i25

18 [392 i248m  iC-16,C-17,C-19,C-| ]

120, C-25
L I e S M
20 [110,0 16,005 ic18,c-19,c21,¢-| ]
i22

21 11802 i e

22 1980  i-

23 [1632 - b

24 (23,6 12,84dd(5,0,16,0); C-4,C-5C6,C21, ]
1 1,93dd (11,0, 16,0) ;C-22,C-23

25 [177  1122dd (70,100 C-17,C-18,C-19 | ]

“Po trong CDCI3, *500 MHz, €125MHz, ¢ Po trong CD3;OD, €150 M Hz

3.2.3.3. Hop chdt PH4: (Chdt mdi)

Hop chat PH4 duoc phan 1ap duéi dang bot mau vang nhat. Céac dir liéu phd 'H
va BC-NMR cuia hop chit PH4 tai Bang 3.4 kha tuong dong véi hop chit PH16 va
PH15. Pho 'H-NMR ciia hop chat PH4 xuét hién tin hiéu cta 4 proton olefin tai Ju
[591 (dq, J = 1,5; 7,0 Hz, H-17), 5,25 (dd, J = 1,5; 16,0 Hz, H-1), 5,11 (m, H-2) va
5,08 (m, H-9)], 7 nhém methyl tai du [1,97 (s, H3-26), 1,94 (dd, J = 1,0; 1,5 Hz, Hs-
25), 1,85 (dd, J = 1,0; 7,0 Hz, H3-16), 1,66 (s, H3-15), 1,07 (s, H3-13), 1,07 (s, H3-12)
va 0,99 (s, H3-14)] va 11 proton nhém methin va germinal methin tai du [2,92-1,25].

Pho *C-NMR (Bang 3.4) va HSQC ctia hop chat PH4 chi ra 26 tin hiéu carbon

bao gdm tin hiéu dic trung ciia nhém carbonyl tai dc 182,4 (C-21), 9 nhém carbon
khong lién két véi hydro tai dc [164,2 (C-23), dc 162,0 (C-19), 137,8 (C-8), 129,5 (C-
18), 117,9 (C-20), 98,0 (C-22); 89,5 (C-4) va oc 39,1 (C-11)], 4 nhém carbon methin
tai dc [144,7 (C-1), 133,3 (C-17), 124,1 (C-9) va 120,4 (C-2)], carbon sp®> nhom
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methine taioc 36,8 (C-5), tin hi€¢u ctia 5 nhém methylen tai oc [38,7 (C-7), 43,0 (CG-3),
30,8 (C-6), 42,4 (C-10), 23,3 (C-24)] va tin hi€u cua 7 nhém methyl tai oc [30,6 (C-
13), 24,6 (C-12), 20,2 (C-15), 17,3 (C-14), 14,5 (C-25), 13,8 (C-16) va 11,8 (C-26)].

Mic du, dit liéu phd 1D -NMR (Bang 3.4) kha tuong déng véi hop chat PH16
va PH15, goi ¥ hop chat PH4 chaa bd khung y-pyron va sesquiterpen. Tuy nhién di
liéu phd 2D -NMR ctua PH4 ghi nhan sy ¢6 mit c6 nhém 1-methylprop-1-enyl véi cau
hinh E ctia lién két d6i A18 thay thé nhom sec-butyl (c6 trong phan tir PH16 va PH15)
dugc gin vao vong y-pyron tai C-19 va nhitng diém khac biét trong hop phan
sesquiterpenoid.

Cu thé, trén pho COSY, cac tuong tac gita H-16 (9 1,85)/H-17 (0 5,91) goi ¥
trat tu lién két C-16/C-17. Ngoai ra, cac trong tic HMBC gitta Hs-16 (du 1,85)/H3-25
(ou 1,94) v6i C-17 (oc 133,3)/C-18 (dc 129,5); twong tac gitta H-17(0u 5,91)/H-25 (du
1,94) vé6i C-19 (dc 162,0) ciing nhu twong tac NOESY ctia Hs-16/H3-25 gop phan ciing
¢d hon cho sy ¢6 mit ciia manh cau tric 1-methylprop-1-enyl tai C-19 cua vong y-
pyron.

Bén canh d6, trén phdo HMBC xuét hién twong téc gitta H3-26 (du 1,97) voi C-
19 (6c 162,0)/C-20 (doc 117,9)/C-21 (oc 182,4); gitta H-24 (du 2,92; 1,95) v6i C-21 (dc
182,4)/C-22 (oc 98,0)/C-23 (6c 164,2) ggi y su cd mat cia nhém methyl tai C-20 va
nhom methylen tai C-24 cua vong y-pyron.

Cac tuong tac HMBC gitta H-12/H-13 v&i C-1 (¢ 144,7)/C-10 (6¢c 42,4)/C-11
(6c 39,1) goi y nhém gem-dimethyl tai C-11. Céac tuong tdic HMBC gitta H-14 (Ju
1,66) dén C-7 (oc 38,7)/C-8 (5c 137,8)/C-9 (dc 124,1) va giita H-15 (On 1,23) va C-3
(Oc 43,0)/C-4 (6c 89,5)/C-5 (5c 36.8) goi ¥ nhém methyl C-14 va C-15 lan luot tai vi
tri C-8 va C-4.

Céc twong tac trén phé COSY gitta H-7 (0n 2,16; 1,90YH-6 Oy 1,39; 1,25)/H-5
(0u 1,91) hay cac trong tac gitta H-10 (dy 2,26; 1,89)/H-9 (O 5,08) cho phép thiét 1ap
trat tw C-7/C-6/C-5 va C-10/C-9. Tuong tu, twong tic gitta H-1 (ou 5,25)/H-2 (Ju
5,11)/H-3 (du 2,59) trén phd COSY cho phép xac dinh dugc vi tri ctia C-1/C-2/C-3.
Dua vao cac dir liéu phé) 2D NMR & trén, cho théy s ton tai cua vong 4,8,11,11-
tetramethylcycloundeca-1,8-diene trong ciu tric cua hop chat PH4.
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Bén canh d6, hang sb ghép 3Ji» gitta H-1 va H-2 1a 16,0 Hz, ciing nhu cac
tuong tac chinh trén phd NOESY giita H-1 (du 5,25) va H-3b (du 2,44) da d& nghi cau
hinh E cua lién két @61 A1. Cac twong tac cia H-7b (Su 1,90)/H-9 (51 5,08) va H-10a
(01 2,26)/H-10b (du 1,80)/H-14 trén phd NOESY da xac nhan cau hinh E cua lién két
doi A8, twong tac giita H-16(0y 1,85) va H-25(0y 1,94) goi ¥ cAu hinh E cua lién két
doi Al18

Tuong tu hop chat PH16 va PH15, lién két gitta C-4 va C-23 qua cAu oxy hinh
thanh vong B dugc d& nghi dé phu hop v6i cong thirc phan tir ctia hop chat PH4.
Thém vao do, su dich chuyén vé tir truong thép cua carbon methine C-4 tai oc 89,5 da
1am r& sy ¢6 mat ctia cau ndi ether giira C-4 va C-23. Nhu vay, cdu triic ciia hop chat
PH4 c6 chira sesquiterpen 13 a-humulen [13 7] va manh céu tric nady duoc gan truc tiép
vao vong pyrano[2,3-b]-21-pyranon tai C-4 va C-5. Dua vao dich chuyén héa hoc trén
phd PC-NMR cuia C-4 va C-5 trong hop chat PH4 so sanh v6i PH15 va céc tuong tac
trén pho NOESY giita H-5/H-24a (du 2,92); H-5/H-9; H-7b/H-9 va cac tuong tac giita
H-15/H-6a (0y 1,39); H-6a/H-14; H-14/H-7a; H-15/24b (0 1,95) d& nghi ciu dang
trans gitta cac vong pyrano[2,3-b]-21-pyranon va a-humulen. Ngoai ra, cac tuong tac
khéc trén pho NOESY giita H-1/H-14; H-1/H-3b (ou 2,44); H-3b/H-6a (ou 1,39); H-
3b/H-15, H-6a (oun 1,39)/H-15 va H-6b (ou 1,25)/H-24b goi y vi tri H-1 va nhom
methyl C-14 ndm trén cing mot mit phing cua khung a-humulen.

Ph6 HR-ESI-MS xuét hién pic ion gia phan tir tai m/z 397,2737 [M+H]" tuong
g v&i cong thirc phan tir C,H3,03 (tinh toan theo 1y thuyét M = 397,2743) cho phép
xac dinh CTPT ciia hop chat PH4 1a C26H3603 (DBE = 9). Dya vao nhimg dit liéu pho

trén, cAu tric cua PH4 d3 duogc lam sang té va dugc dat tén 1a Pogostemin C.
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(H) (b)

Hinh 3.11. Céu triic héa hoc ciia hop chat PH4 (a) va a-humulen (b)

Hinh 3.12. Cdc tuong taic HMB C, COSY va NOESY chinh cua hop chat PH4
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3.2.3.4. Hop chdt PHI0: (Chdt mdi)

Hop chat PH10 thu duoc dudi dang bot mau trang. Phd 'H-NMR (Bang 3.5)
ctia hop chit PH10 xuat hién tin hiéu dic trung ctia 5 nhém methyl tai on [2,01 (s, Hs-
14), 1,23 (d, J= 7,0 Hz, H3-1"), 1,15 (d, J = 6,5 Hz, H3-5"), 0,92 (t, J= 7,5 Hz, Hs-4")
va 091 (t, J = 7,5 Hz, H3-4")], 2 tin hi¢u proton sextet tai oy [2,54 (sextet, J = 7,0 Hz,
H-2"), 3,98 (sextet, J = 6,5 Hz, H-2")], proton olefin tai du 6,08 (s, H-3) va proton
nhom methylen tai oun 3,63 (br s, H2-7).

Ph6 '*C-NMR (Bang 3.5) va HSQC ciia hop chat PH10 chi ra 22 tin hiéu
carbon bao gdm 5 nhém methyl, 3 nhém methylen, 3 nhém methin va 11 carbon
khong lién két hydro. Trong d6, xuat hién tin hiéu dic trung ctia 2 nhém carbonyl tai
5c212,6 (C-1"), 171,3 (C-6) va tin hiéu cia nhém methyl gin v6i vong thom tai dc 8,1
(C-14). Dua vao cac dit liu phd 1D-NMR, hop chiat PH10 duoc dé xuat 13 mot dan
xuét cta phloroglucinol [138], [139].

Trén pho HMBC ciia hop chat PH10 xuét hién cic tuong tic giita H-4" (Su
0,92)/H-5" (on 1,15) va C-2" (éc 47,0)/C-3" (oc 28,3), gitta H-5" (on 1,15)/H-3" (dn
1,84; 1,39) /H-2" (Ju 3,98) va C-1" (6c 212,6) goi ¥ sy c6 mat cia nhom 1-0x0-2-
methylbutyl. Ngoai ra, trong tdic HMBC gitra H-14 (Ju 2,01) va C-11 (6c 162,4)/C-12
(dc 105,2)/C-13 (dc 161,3) goi y nhom methyl (C-14) gan véi nhan thom tai C-12
(Hinh 3.13).

Su dich chuyén hoa hoc trén phé *C-NMR cia vong pyron, cu thé & hop chat
PH10 [6c 169,5 (C-2), 102,2 (C-3), 169,5 (C-4), 103,0 (C-5) va 171,3 (C-6)] tuong tu
nhu cua hop chét 6- (2-butyl)-3-ethyl-4-hydroxy-2-pyrone (con goi germicidin) [dc
165,9 (C-2), 99,6 (C-3), 167,2 (C-4), 104,7 (C-5) va 167,5 (C-6)] dugc phan lap tu
phan dich ndi ciia médi trudng nudi cay Streptomyces viridochromogenes [140], diéu
ndy chi ra rang phan tir PH10 chira cdu tric a-pyron. Ngoai ra, cac tuong tac trén phod
HMBC gitta H-7 (o 3,63) va C-4 (dc 169,5)/C-5 (d¢ 103,0)/C-6 (6¢c 171,3), gitra H-3
(0n 6,08) va C-2 (Oc 169,5)/C-4/C-5 ma khong cé trong tac voi C-6 di ciing ¢b cho su
cd mdt cua vong a-pyron trong PH10 (Hinh 3.13).
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Ngoai ra, cac twrong tac trén phd HMBC gitra H-1’ (0n 1,23)/H4’ (0u 0,91) va
C-2' (dc 40,9)/C-3' (dc 28,5) va gitta H-1"/H-2' (dn 2,54)/H-3' (du 1,58; 1,70) dén C-2
cho phép goi ¥ su c6 mit ciia nhom sec-butyl va gan vao vong a-pyron tai vi tri C-2.

Lién két gitta gbc phloroglucinol va vong a-pyron qua cau methylen (C(7)Hz)
duogc thiét 13p thong qua sy dich chuyén manh vé phia trudng thip ctia Hy-7 (dy 3,63)
[141], [142]. Pic biét, cac tuong tac trén phd HMBC giita proton ctia nhom methylen
(H2-7) vo1 C-4 (oc 169,5)/C-5 (6c 101,7)/C-6 (6c 170,7)/ C-8 (doc 106,5)/C-9 (dc
158,7)/C-13 (6c 161,3) ciing cb hon sy hinh thanh cidu methylen giita gbc
phloroglucinol va vong a-pyron.

Pho HR-ESI-MS xuét hién pic ion gia phén tir tai m/z 405,1909 [M+H]" tuong
g v6i cong thirc phan tir C22H2007 (tinh theo 1y thuyét 14 M = 405,1913), cong thirc
phén tir ctia hop chat PH10 1a C22H2s07 (DBE =9). Dua vao cac dif liéu pho trén, hop
chdt PH10 dugc x4c dinh 1a mot dan xuat phloroglucinol méi duge dat 1én 1a

Pogostemonon B.

Hinh 3.13. Cau triic hba hoc va cdc twong tac HMBC (—) chinh ciia hop chdt PHI10
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Bing 3.5. S6 liéu phé NMR ciia hop chat PH10 [0 (ppm), J (Hz)]
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3.2.3.5. Hop chdt PHI9: (Chdt méi)

Hop chat PH19 duoc tach ra ¢ dang bot, mau vang nhat, tan tot trong MeOH.
Céc dir liéu phd 'H va '3C-NMR cua hop chat PH19 tai Bang 3.6 kha trong dong v oi
hop chat PH10. Trong cau trac PH19 xuét hién tin hiéu ciia nhém methyl singlet.

Cu thé, phé "H-NMR cta hop chat PH19 xuét hién tin hiéu dic trung cua 6
nhoém methyl tai Jou [2,06 (s, H3-14), 2,03 (s, H3-15), 1,21 (d, J = 7,5 Hz, H3-1"), 1,16
(d,J=6,5Hz, H3-5"), 0,93 (t,J = 7,5 Hz, H3-4") va 0,87 (t,J = 7,5 Hz, H3-4"), tin hi¢u
proton sextet tai ou 3,98 (sextet, J = 6,5 Hz, H-2"") va nhom methylen tai du 3,68 (s,
H,-7).
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Phd '3C-NMR (Bang 3.6) va HSQC cua hop chat PH19 chi ra tin hiéu cong
hudng ciia 23 carbon gdm 6 nhom methyl, 3 nhém methylen, 2 nhém methin va 12
nguyén tir carbon khéng lién két hydro. Trong d6, tin hiéu tai oc 212,8 (C-1") va 170,8
(C-6) dac trung cho carbon carbonyl, cac tin hi€u trén phé BC-NMR tai dc 164,6 (C-
2); 110,0 (C-3); 169,0 (C4); 103,1 (C-5) va 170,8 (C-6) goi y sy hién dién vong a-
pyron, tuong tu nhu trong cdu trac hgp chat PH10. Dyua vao cac dit liéu phé 1D-NMR,
hop chit PH19 dugc dé xuat 13 mot dan xuét cua phloroglucinol chira vong a-pyron
[138], [139].

Tuong ty véi hop chat PH10, phé HMBC cua hop chat PH19 xuét hién cac
twong tac gitta H3-4" (du 0,93)/H3-5" (0u 1,16) va C-2" (oc 47,1)/C-3" (d¢c 28,2), gilta
H3-5" va C-1" (dc 212,8) go1 ¥ su ¢c6 mat cua nhom 1-oxo-2-methylbutyl. Ngoai ra, cac
tuong tac HMBC gitra H3-14 (du 2,06) voi C-11 (¢ 160,8)/C-12 (dc 105,3)/C-13 (dc
160,8) goi y nhom methyl (C-14) gan tai vi tri C-12 ctia nhan thom. Hop chat PH19 1a
dan xuat phloroglucinol c6 gdc phloroglucinol lién két véi vong a -pyron qua cau
methylen (C(7)H,) duogc thiét 1ap thong qua su dich chuyén manh vé phia truong thap
cua H»-7 (du 3,68) [141], [142] va cac twong tic HMBC gilta H2-7 voi C-4 (dc
169,0)/C-5 (6c 103,1)/C-6 (6c 170,8)/C-8 (dc 106,5)/C-9 (6c 159,4)/C-13 (éc 160,8)
(Hinh 3.14). Ngoai ra, cac tuong tac tir Hs-1' (du 1,21)/Hs-4' (du 0,87) dén C-2' (6c
37,5)/C-3" (5c 28,7), tir H3-1'/H-2" (Ou 2,97)/H>-3" (on 1,68; 1,60) dén C-2 trén phd
HMBC cho phép gin nhom sec-butyl vao tai C-2 ctia vong a-pyron.

Piém khac biét giita hop chat PH19 va PH10 1a trén phd HMBC ctua PH19
xuat hién tuong tac giira gitra H3-15 (du 2,03) va C-2 (0c 164,6)/C-3 (5c 110,0)/C-4 (5c
169,0) go1 y nhom methyl con lai (C-15) dugc gan tai C-3 ctia nhan a-pyron.

Phé HR-ESI-MS xuit hién pic ion gia phén tir tai m/z 441,1897 [M+Na]* (tinh
toan 1y thuyét cho Cy3HszoO;Na 1a 441,1889) d¢é nghi CTPT cua hop chat nay Ia
Ci3H300;7 (DBE =9). Phé UV (MeOH) chi ra cuc dai hép thu ta1 A 295 nm. Dua vao
cac dir liu phé NMR, cdu trac cta hop chiat PH19 duoc lam sang td, la mot dan xuét

phloroglucinol mai, dat tén 1a Pogostem onon D.
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Bing 3.6. S6 liéu phé NMR ciia hop chat PHI19 [6 (ppm), J (Hz)]
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Hinh 3.14. Cdu triic héa hoc va cdc twong tdc HMBC (—) chinh aia hop chdt PHI19
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3.2.3.6. Hop chdt PHI3: (Chdt méi)

Hop chat PH13 thu dugc dudi dang bot mau trang. Cac dit liéu phd 'H va *C-
NMR cua hop chat PH13 tai Bang 3.7 kha twong dong voi hop chat PH19. Tuy nhién,
dit liéu phé cia hop chat PH13 xuét hién tin hiéu ciia manh ciu trac 1-methylprop-1-
enyl.

Cu thé, phé '"H-NMR (Bang 3.7) chi ra tin hiéu dic trung ctia proton olefin tai
on 5,87 (dq, J= 1,5; 7,0 Hz, H-3'), tin hiéu proton sextet tai ou 3,98 (sextet, /= 6,5, H-
2, cac tin hiéu proton cuia 6 nhom methyl tai ou [2,05 (s, H3-14), 2,03 (s, H3-15), 1,91
(brs, Hs-1"), 1,83 (dq, J = 1,0; 7,0 Hz, H34"), 1,16 (d, J= 6,5 Hz, H3-5"") va 0,93 (t, J
=17,5 Hz, H3-4"")], tin hi¢u ctia proton nhém methylen tai oy 3,66 (s, Hy-7).

Ph6 BC-NMR (Bang 3.7) va HSQC ciia hop chat PH13 xuét hién 23 tin hiéu
carbon bao gdm 6 nhom methyl, 2 nhém methylen, 2 nhém methin va 13 carbon
khong lién két v6i hydro. Trong d6, 2 tin hiéu dic trung cia nhém carbonyl tai dc
212,6 (C-1") va 170,3 (C-6), cac tin hiéu trén phd *C-NMR tai dc 161,4 (C-2); 110,1
(C-3); 170,3 (C4); 103,4 (C-5) va 170,3 (C-6) goi y su hién dién vong a-pyron, tuong
ty nhu trong cau trac hop chat PH10 va PH19. Dua vao cac dit liéu phd 1D-NMR,
hop chat PH13 dugc dé xuat 1a mot din xuat cua phloroglucinol [138].

Dit liéu phd NMR cua hop chat PH13 c6 nhiéu diém twong dong voi cac dit
liéu cuia hop chiat PH19, dic biét 1a trong nhom phloroglucinol. Cu thé, phé HMBC
ctia hop chat PH13 c6 nhiing diém twong dong vai hop chat PH19 nhu cic twong tac
gitta H-4" (on 0,93)/H-5"" (0u 1,16) va C-2" (6¢c 47,1)/C-3" (oc 28,2), gitra H-5" va C-
1" (dc 212,6) cho thay sy hién dién ctua nhém 1-0xo-2-methylbutyl. Tuong tac HMBC
gitra H-14 (ou 2,05) va C-11 (6c 160,9)/C-12 (oc 105,3)/C-13 (6c 161,3) ching to co
nhom methyl gan véi nhan thom tai C-12. Lién két giira gdc phloroglucinol va vong a-
pyron qua cau methylen (C(7)H) duoc thiét 1ap thong qua su dich chuyén manh vé
phia truong thp cia Hy-7 Oy 3,66) [141], [142]. Vi tri nhém methyl tai vi tri C-3
duoc thiét 1ap dua trén tuong tic HMBC gitta ou 2,03 (Hz-15 va C-2 (6c 161,4)/ C-3
(6c 110,1)/C4 (8C 170,1).

Piém khéc biét so véi hop chat PH19 1a trén phé HMBC cua PH13 xuét hién
tuong tac gitta H-1' (g 1,91)/H-4" (6 1,83) va C-2' (o¢ 129,5)/C-3" (6¢ 133,1) goi1 y su
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c6 mit cia manh cdu trac 1-methylprop-1-enyl va cac tuong tac gitra H-1' (on 1,91)/H-
3' (0 5,87) va C-2 (5c 161,4) cho phép xac dinh nhom 1-methylprop-1-enyl lién két
Vi vong a-pyron tai vi tri C-2.

Phé HR-ESI-MS xuit hién pic ion gia phn tir tai m/z 417,1906 [M+H]" tuong
mg v&i cong thirc phan tir Co3H,007 (tinh theo 1y thuyét 1a M = 417,1913), cong thirc
phén tir caa hop chat PH13 1a C23H2s07 (DBE = 10). Dua vao céc dir liéu pho trén,
cdu trac caa PH13 duoc xac dinh 13 mot dan xuét phloroglucinol méi, dat 1én 1a
Pogostemonon C.

Bing 3.7. S6 liéu phé NMR ciia hop chat PHI3 [d (ppm), J (Hz)]
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Hinh 3.15. Cdu triic héa hoc va cdc twong tac HMBC (—) chinh ciia hop chit PHI3
3.2.3.7. Hop chdt PH6: (Chdt méi)

Hop chat PH6 thu duoc dudi dang bot mau vang. Cac dir liéu phd 'H va 3C-
NMR cua hop chit PH6 tai Bang 3.8 kha trong dong v&i hop chit PH13. Diém khéc
biét 1a trong phan tir PH6 xuét hién tin hiéu ciia vong y-pyron.

Cu thé, pho 'H-NMR chi ra tin hiéu dic trung cua proton olefin tai du 5,75 (dq,
J=1,5; 7,0 Hz, H-3"), tin hi¢u proton sextet tai ou 4,09 (sextet,J = 6,5 Hz, H-2"), cac
tin hi€u proton ctia 6 nhom methyl tai Jou [1,98 (s, H3-14), 1,93 (s, H3-15), 1,89 (t, J =
1,5 Hz, H;-1"), 1,79 (dq, J=1,0; 7,0 Hz, H5-4"), 1,15 (d,J= 6,5 Hz, H5-5"") va 0,92 (t,J
= 7,5 Hz, H3-4")], tin hi¢u cua proton nhom methylen tai oy 3,55 (br.s, H>-7) (Hinh
3.16).

Ph6 *C-NMR (Bang 3.8) va HSQC ctia hop chat PH6 chi ra 23 tin hiéu carbon
bao gdm 6 nhém methyl, 2 nhom methylen, 2 nhom methin va 13 carbon khong lién
két hydro. Trong @6, xuAt hién tin hiéu dac trung cua 2 nhom carbonyl tai oc 212,4 (C-
1") va 180,7 (C-4), tin hi¢u cua nhom methyl gfm vé1 vong thom taioc 7,9 (C-14). Bac
biét, tin hiéu carbonyl tai ¢ 180,7 (C-4) dich chuyén vé tir trudng cao goi y su ¢6 mit
ctia hé enone trong hop chat PH6. Dya vao cac dir liéu phd 1D-NMR, hop chat PH6
dugc dé xuét 1a mot din xuat ctia phloroglucinol chtra vong y-pyron. [138].

Tuong tu hop chiat PH13, phé HMBC cua hop chit PH6 chi ra trong tac giira
H-4" (6n 0,92)/H-5" (6 1,15) va C-2"" (6¢c 46,6)/C-3" (dc 28,3), gitta H-5" va C-1" (¢
212.4) goi ¥ su xuat hién ctia nhém 1-oxo-2-methylbutyl. Tuong tac HMBC giita H-
14(0n 1,98) va C-11 (dc 162,7)/C-12 (6c 104,7)/C-13 (6c 163,0) cho phép xac dinh vi
tri cia nhom methyl lién két tai C-12 cta nhan thom (Hinh 3.16).
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Ngoai ra, tuong tdc HMBC gitra H-1" (ou 1,89)/H4" (0u 1,79) va C-2' (oc
130,7)/C-3" (dc 130,6) goi ¥ su c6 mit ciia manh ciu tric 1-methylprop-1-enyl va céac
tuong tac gitra H-1" (on 1,89)/H-3" (du 5,75) va C-2 (6c 160,0) cho phép xac dinh
nhoém 1-methylprop-1-enyl lién két v&i y-pyron tai vi tri C-2. Vi tri nhom methyl tai vi
tri C-3 duogc thiét 1ap dwa trén twong tac HMBC giita oy 1,93 (Hs-15) va C-2 (dc
160,0)/ C-3 (dc 113,9)/C-4 (6¢c 180,7) (Hinh 3.16).

Tuong tu céc dan xuét phloroglucinol khac nhe PH10, PH19 va PH13, lién két
gitta gbc phloroglucinol va vong y-pyron qua cau methylen (C(7)Hz) duoc thiét lap
théng qua su dich chuyén manh vé phia truong thap ctia Hy-7 (0u 3,55) [141], [142].
Pic biét, trén pho HMBC cho thay trong tic khé yéu giita proton ciia nhom methylen
(H2-7) v6i C-5 (dc 101,7)/C-6 (6c 170,7). Piéu nay c6 thé giai thich 1a do sy quay tur
do xung quanh cdu methylen cta hai hé théng gdc phloroglucinol va vong y-pyron
[139].

Ph6 HR-ESI-MS xuét hién pic ion gia phan tr tai m/z 417,1906 [M+H]" tuong
g v6i cong thirc phan tir C23H,905 (tinh theo 1y thuyét 1a M = 417,1913), cong thiic
phén tir coa hop chat PH6 1a C,3Hx307 (DBE = 10). Do d6, hop chit PH6 dugc xac

dinh 13 mot dan xuat phloroglucinol méi dugc dit 1én 13 Pogostemonon A.

5

Hinh 3.16. Cau triic héa hoc va cdc twong tdc HMBC (—) chinh ciia hop chit PH6
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Bing 3.8. So liéu phé NMR ciia hop chdt PH6 [0 (ppm), J (Hz)]
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3.2.3.8. Hop chadt PHI8: (Chdt méi)

NMR cua hop chit PH18 tai Bang 3.9 khd tuong dong véi hop chat PH13 ciing nhu
cac hop chat PH10, PH19. Piém khac biét 1a trong phan tir PH18 xuét hién tin hiéu

Hop chat PH18 thu duoc dudi dang bot mau trang. Cac dir liéu phd 'H va *C-

cua bd khung 2,3-dimethyl-4-chromanon.

ou 5,78 (dg,
Hi-14), 2,00 (s, Hy-15), 1,88 (s, Hs-1

Cu thé, pho '"H-NMR (Bang 3.9) chi ra tin hiéu dic trung ctia proton olefin tai
J=1,5; 7,0 Hz, H-3"), tin hi€u proton cia 6 nhom methyl tai ou [2,06 (s,
", 1,79 (dd, J = 0,5; 7,0 Hz, H3-4"), 1,25 (d, J =
7,0 Hz, H;-4") va 1,66 (d, J = 6,5 Hz, H3-5")], tin hiéu ctia proton nhom methylen tai
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on 3,65 (br.s, H2-7). Pang cha y, tin hi€u proton tai on 12,2 dugc gan cho nhom
chelated hydroxyl, tin hi¢u cho 2 proton methin taioun 2,65 (dq,J= 12,0; 7,0 Hz, H-2")
va 4,36 (dq, J=12,0; 6,5 Hz, H-3").

Phé C-NMR (Bang 3.9) va HSQC cua hop chat PH18 chi ra 23 tin hiéu
carbon bao gdm 6 nhém methyl, 1 nhém methylen, 3 nhom methin va 13 carbon
khoéng lién két hydro. Trong d6, tin hiéu ddc trung cua 2 nhom carbonyl tai dc 197,3
(C-1") va 168,5 (C-6), 2 nhom methyl gin vao vong thom tai dc 7,40 (C-14) va 11,4
(C-15). Tin hi¢u ctua carbon methylene tai dc 17,6 va tin hi€u proton ctia n6 tai ou 3,65
(brs, H,-7) dich chuyén vé tir truong thip goi v lién két gitra gdc phloroglucinol va
vong a-pyron qua cau methylen (C(7)H,). Nhu vay, PH18 1a mot din xuét cua
phloroglucinol [141], [142].

Trong céc tin hiéu carbon ciia PH18, ¢6 10 tin hiéu c6 thé gan cho khung y-
pyron trong hgp phan ctia mét dan xuat phloroglucinol [13 8]. Tuy nhién, so sanh véi
cac goc phloroglucinol [138], hop chat PH18 c6 nhém oxymethin tai dc 80.4, goi ¥
cho phan tmg dong vong & C-3". Pidu ndy duoc ciing ¢ dya trén hing sé ghép gitra
H-2" (2,65, dq,J = 12,0; 7,0 Hz) va H-3" (4,36, dq, J = 12,0; 6,5 Hz) va H3-4" (1,25, d,
J=17,0Hz) va Hs-5" (1,66, d, J = 6,5 Hz) va sy dich chuyén vé tir truong thap ciia dc
154,6 (C-9). Ngoai ra, trén phd HMBC ghi nhan céc twong tac giitta on 1,25 (H>-4") va
C-1" (6c 212,4)/ C-2" (oc 45,7)/ C-3" (6c 80,4), cac tuong tac gitra ou 1,66 (H3-5") va
C-2" (6c 45,7)/ C-3" (80,4), cling nhu cac tuong tac gitta H-2" (oy 2,65)/H-3" (du 4,36)
va C-1" (dc 197,3). Dit liéu phé NMR goi ¥ cho bd khung 2,3-dimethyl-4-chromanon
trong gdc phloroglucinol ctia hop chat PH18 [143].

Céu hinh trans gitta H-2" va H-3" dugc x4c nhin dua trén hang sé ghép cip
gitra proton H-2" va H-3" la J = 12,0; 7,0 Hz va J = 12,0; 6,5 Hz, goi y cau hinh
diaxial gitta H-2" va H-3". CAu hinh tuyét dbi 2"R, 3"R dugc x4c nhan dua trén ciu
hinh d3 biét cta hop chit acid papuanic phan 1ap tir Calophyllum papuanum [144]. So
sanh phd CD cua hop chiat PH18 va phd cioa trans-(2R,3R)-5,7-dihydroxy-2,3-
dimethyl-4-chromanone phan lap tir Helichrysum paronychioides [143] nhan thdy su
tuong dong trong cac dudng cong. Do d6, gan cau hinh tuyét doi cua hop chét nay 1a
2"R, 3"R.
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Bén canh d6, ciu hinh tuyét dbi cia hop chat PH18 duoc khang dinh lai voi
phuong phép tinh toan phd Iudng sic tron dién tr (ECD) bang chuong trinh Gaussian
09 [145]. Pau tién, cac cdu dang cua cip dong phan 2"R, 3"R va 2"S, 3"S dugc phan
tich bang chuwong trinh Spartan 14 vdi truong luc MMFE. Céc cdu dang c6 thong sd
Boltzmann trén 1% da duoc lua chon dé tinh toan phé ECD va duogc toi wu hod véi
ham chuc nang B3LYP/6-311G(d,p) bang md hinh PCM. Tiép theo, phd ECD cila cac
cau dang dugc tinh toan v&i ham mat do phu thudc thoi gian TDDFT béng chuong
trinh Gaussian 09 va duoc md phong bang cong cu SpecDis 1.7 1. Két qua thu duoc tai
hinh 3.17 cho thay pho ECD tinh toan cho dong phan 2"R, 3"R pht hop véi dit liéu CD
thuc nghiém, trong khi phd ECD tinh toan cho cau hinh 2"S, 3"S cho két qua ddi ximg
hoan toan. Piéu ndy cho phép khiang dinh ciu hinh tuyét d&i 2"R, 3"R cta hop chét
PH18.

Ph6 HR-ESI-MS xuit hién pic ion gia phan tir tai m/z 415,1753 [M + H]" tuong
g voi cong thirc phan tir C23H2707, (tinh theo 1y thuyét 1a M = 415,1757), do dé,
cong thirc phén tir cia hop chit PH18 1a C3Hy60; (DBE = 11). Dya trén dit liéu phd &
trén, hop chat PH18 13 mét dan xuét caa phloroglucinol méi, dit tén 13 Pogostem on

D.

Ak (tinh toén 1§ thuyét)
Ag (thire nghigm)

I I —_—TE AT == PHIE thye nghigm

Hinh 3.17. Phé ECD tinh todn Iy thuyét va CD thiec nghiém ciia hop chit PHIS8
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Hinh 3.19. Cdc twong tac HUBC (—) va NOESY chinh ciia hop chdt PH18
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Bing 3.9. S6 liéu phé NMR ciia hop chat PHI8 [d (ppm), J (Hz)]
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3.2.3.9. Hop chdt PHI4: (Chdt méi)

Hop chat PH14 thu dugc dudi dang bot mau trang. Phd 'H-NMR ctia hop chét
PH14 chi ra tin hi€u dac trung cua 5 nhom methyl bac ba tai o 0,90-1,09, tin hiéu 10
nhoém methylen, dac biét su xuét hién cua proton oxymethylen tai ou 3,68 (d, J = 10,0
Hz, H-23a), 3,44 (d, J = 10,0 Hz, H-23b). Phé 'H-NMR con thé hién tin hiéu cua 7
proton methine, trong d6 c¢6 3 tin hi€u proton oxymethine tai ou 3,76 (ddd, J = 10,5;
10,0; 4,0 Hz, H-2), 3,40 (d, J = 10,0 Hz, H-3), 4,08 (d, J = 2,5 Hz, H-18), 1 tin hi¢u
cua proton dioxymethine tai ou 4,19 (s, H-29) va tin hi¢u proton olefinic tai ou 5,77 (d,
J=2,5Hz, H-12). Ngoai ra, phé) 'H-NMR con cho théy tin hi€u cia nhém methoxy tai
ou 3,36 (s, H3-28).

Trén phd BC-NMR va HSQC cuia hop chit PH14 chira 30 tin hiéu carbon goi
v cAu truc olean-12-ene nor-triterpen. Bo dich chuyén héa hoc tai dc 69,0 (C-2), 80,9
(C-3), 49,7 (C-5), 47,6 (C-9), 118,8 (C-12), 74,6 (C-18) va tin hi¢u acetal dugc ghi
nhén tai dc 106,7 (C-29) goi ¥ su ¢ mat caa 7 carbon methine. Bén canh do, phé *C-
NMR con cho thiy tin hiéu 10 carbon methylen bao gdbm: 1 hydroxyl methylen tai ¢
71,1 (C-23), 1 nhom methoxy tai oc 54,9 (C-28) va 7 carbon bac bon. So sanh dir liéu
pho NMR cta hop chit PH14 va hop chat gomphoparvin B dugc phan lap tir loai
Gomphostemma parviflorum [146], nhom acetal trong cu tric cia ca 2 hop chat nay
dugce gan vao vi tri C-29, ciing nhu vong F duoc hinh thanh trén lién két gitta C-18 va
C-29 qua cau ndi oxy [146]. Piéu nay con dugc xdc nhin dwa vao tuong tac trén phod
HMBC cua hop chat PH14, tuong tic giita H-29 (Ju 4,18, s) dén C-18 (d¢c 74.6). Bén
canh d0, diém khac biét 1a sy xuét hién ctia nhom methoxy C-28 (dc 54.9) trong cu
trac PH14 thay vi nhom hydroxyl cing vi tri trong hop chat gomphoparvin B, dugc
xé4c nhan thong qua céc tuong tac trén phd HMBC giita du 3,36 (3H, s) va C-29 (5c
106,7)/C-30 (oc 21,6).

CAu hinh tuong dbi ctia PH14 duoc xac dinh dva vao dit liéu phé) NOESY. Tin
hiéu NOESY gitta H-2 (du 3,76), H-24 (du 0,90) va H-25 (du 1,09) goi y su dinh
hudng S cua cac proton ndy. Nguoc lai, cac tin hi¢u NOESY gitra H-27 va H-18, gitra
H-18, H-29 va H-30 goi ¥ dinh huéng « ctia cac proton ndy. Bén canh do, hang s6
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tuong tac Jo>3 = 10,0 Hz goi ¥ cdu hinh trans-diaxial gitra H-2 va H-3 cho phép xac
dinh H-3 dinh hudng a.

Pho HR-ESI-MS xuét hién pic ion gia phén ti tai m/z 523,3201 [M+CI1]” tuong
g voi cong thirc phan tir C30HasOsCl, (tinh theo Iy thuyét 1a M = 523,3190), do dé,
cong thirc phan tir ctia hop chit PH14 13 C3H450s5 (DBE = 7). Dua vao cac dir li¢u
phd trén, cdu tric cua hop chit PH14 dugc dé xuit 1a (2a,38,17R")-18-epoxy-29-
methoxy-19(18—17)-abeo-28-norolean-12ene-2,3,23-triol, 1a mét triterpen madi dugce

dat t€n l1a Pogostem.

(a) (b)
Hinh 3.20. Cau triic héa hoc cia hop chat PHI4 (a) va gomphoparvin B (b)
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Hinh 3.21. Céc twong tiac HMBC, COSY va NOESY chinh ciia hop chdt PH14
Bing 3.11. S6 liéu phé NMR ciia hop chat PH14 [S (ppm), J (Hz)]
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3.2.3.10. Hop chdt PHS5

Hop chat PH5 dugc tach & dang dau, khong mau, tan tdt trong chloroform.

Pho "H-NMR ctia hop chit PHS chi ra tin hiéu dic trung 5 nhom methyl singlet
tai ou 1,68 (H3-16); 1,60 (Hs-17/H3-20); 1,59 (H3-19) va 1,28 (H3-18); 4 proton olefine
tai oy 5,92 (dd, J = 10,5, 17,0 Hz, H-2); 5,14 (qt, J = 1,0; 7,0 Hz, H-6); 5,10 (m, H-
10/H-14) va nhom exo-methylene tai ou 5,22 (dd, J = 1,0; 17,0 Hz, H-1a) va 5,07 (dd,
J=1,0,10,5Hz, H-1b).

Ph6 *C-NMR va HSQC ctia hop chat PH5 chi ra tin hiéu caa 20 carbon, gom 5
nhém methyl, 7 nhém methylen, 4 nhém methin va 4 carbon khéng lién két hydro.
Trong do, 8 carbon lai hoa sp? tai dc 145,1 (C-2), 135,6 (C-7), 135,1 (C-11), 131,3 (C-
15), 124,4 (C-6), 124,2 (C-14), 124,1 (C-10) va 111,7 (C-1) va 1 carbon bac bén tai dc
73,5 (C-3). S6 liéu phd cua hop chit PH5 duogc trinh bay tai Bang 3.3. Cac dir kién
pho trén goi y hop chat PH5 1a mét diterpenoid. So sanh dit kién phé NMR va chat
tham khao [147], hop chit PH5 duoc xic dinh 1a Geranyllinalool c6 CTPT la
C20H340 (Hinh 3.22).

17 18 19 20

'19\ X \/ 7\ 3 / k
Hinh 3.22. Cau tric héa hoc ciia hop chat PHS
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Bing 3.12. 86 liéu phé NMR ciia hop chdt PHS5 va chat tham khéo [ (ppm), J (Hz)]

| Geranyllinalool PHS
oc___ idm ioc___ idm
I TILT 521 brd (173) 117 7522dd(10,17,0)

‘ 5,07 br d (10,7) 15,07 dd (1,0, 10,5).
11451 1592dd,(10,7,17,3) 11451 15,92 dd, (10, 5,17,0)
1735 - ks -
421 Tem T 42 s T
124 4 ';‘5','1"7"15}"t"('é','é')"""'""""""" 124 4 514qt(1,0,7,0)
135, g - s -
B L2 T
BT S R BT S
10| 124251brt(66)1241510m
"12 39, 7 R, T 7
13 208 0 es L
"1'4" 124 3""'"5','1"5'{{'('6','6')""'""""""""" 124 2 510m
"1"6" 257 ile8s T 257 168 s
177 77 1 60s 17 7 60
18 27 9 128 s T 27 9T 28s T
1971160 1,56 s 11601159 s
20 :16,0"" 5o T :16,0"" Leor T
“DPo trong CDCl3, °500 MHz, <125MHz, * tin hiéu chdp

C

BRI

3.2.3.11. Hop chdt PH17

Hop chat PH17 duoc phan 1ap duéi dang bot mau tring. Phd 'H-NMR cua
PH17 chi ra tin hi¢u dac trung cua 1 proton olefin tai ou 5,35 (br d,J = 4,5 Hz, H-6), 2
proton trans olefin tai ou 5,16 (dd, J = 15,5; 3,5 Hz, H-22); 5,02 (dd,J = 15,5; 9,0 Hz,
H-23) va 1 proton thudc nhom oxymethin tai du 3,51 (m, H-3). O viing trudng cao, tin
hi¢u cua 2 nhom methyl bac ba tai dg 0,70 (s, H3-18) va 1,03 (s, H3-19), 3 nhém
methyl béc hai tai oy 0,81 (d, J = 7,0 Hz, H3-27), 0,84 (d, J = 7,0 Hz, H3-26) va 0,93
(d, J= 6,5 Hz, H3-21) va 1 nhém methyl bac mét tai ou 0,85 (t, J = 7,5 Hz, H3-29)
cling duoc ghi nhan. Cac dit kién pho trén goi ¥ hop chat PH17 13 mét sterol. Di
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chiéu véi dir kién phd NMR chét tham khao [148], hop chat PH17 duogc xac dinh 1a
Stigmasterol, c6 CTPT 1a C29HssO. Dit liéu phd NMR ctia hop chat PH17 va chat
tham khdo dugc mo ta tai Bang 3.10.

Hinh 3.23. Cdu tric héa hoc cia hop chat PHI7
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Biéng 3.13. S6 liéu phé NMR ciia hop chdt PH17 va chdt tham khdo [0 (ppm), J (Hz)]
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Stigmasterol
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3.2.3.12. Théng sé va di kién phé ciia cdc hop chat phan ldp dwoc

Nhur vdy, tir phan trén mat dat ctia cdy Tu hung tai bang cac phuong phap sic
ky, ludn 4n d3 phan ldp dugc 11 hop chat bao gdm 3 hop chit thudc nhom
meroterpenoid (Pogostemin A-C), 5 hop chit 1a din xuit ctia phloroglucinol
(Pogostemonon A-D, Pogostemon D), 1 hop chat triterpen (Pogostem), 1 hop chat
diterpen (geranyllinalool) va 1 hop chét steroid (stigmasterol). Trong 11 hop chét nay,
¢4 9 hop chat méi, 1an dau tién dugc tim thay tir tu nhién.
- Hop chdt PHI6: Pogostemin A (hop chat méi)

Chét bot mau vang

Cong thuc phan tir: CsH3603

Khdi luong phén tir: 384,5600

Ph6 HR-ESI-MS m/z 3852735 [M+H]"

Tinh toan 1y thuyét cho cong thirc: C2sHz703 (M = 385,2743)

S6 liéu pho "H-NMR (500 MHz) va *C-NMR (125 MHz) xem ¢ Bang 3.2.
- Hop chdt PH15: Pogostemin B (hop chét méi)

Chéat bot mau vang nhat

Cong thurc phan tir: C25sH3603

Khéi lwong phén tir: 384,5600

Phd HR-ESI-MS m/z 385,2735 [M+H]"

Tinh toan 1y thuyét cho cong thiic: Cy5H370; (M = 385,2743)

S6 liéu pho "H-NMR (500 MHz) va *C-NMR (125 MHz) xem ¢ Bang 3.3.
- Hop chdt PH4: Pogostemin C (hop chit méi)

Chit bot mau vang nhat

Cong thue phan tu: C26H3603

Khdi lwong phén tir: 396,5710

Pho HR-ESI-MS m/z 397,2737 [M+H]"

Tinh toan 1y thuyét cho cong thiic: C26H3703 (M = 397,2743)

S6 liéu phd "H-NMR (500 MHz) va *C-NMR (125 MHz) xem ¢ Bang 3.4.
- Hop chat PH10: Pogostemonon B (hop chat moi)

Chit bot mau trang
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Cong thurc phan tir: C22H2307

Khbi lwgng phan tir: 404,4590

Pho HR-ESI-MS m/z 405,1909 [M+H]"

Tinh toan 1y thuyét cho cong thirc: C22Ha007 (M = 405,1913)

S6 liéu phd "H-NMR (500 MHz) va *C-NMR (125 MHz) xem ¢ Bang 3.5.
- Hop chdt PH19: Pogostemonon D (hop chat méi)

Chét bot mau vang nhat

Cong thurc phan tir: C23H3007

Khbi lwgng phan tir: 418,4860

Pho HR-ESI-MS m/z 441,1897 [M+Na]"

Tinh toan 1y thuyét cho cong thic: C23H3007Na (M = 441,1889)

S6 liéu phd "H-NMR (500 MHz) va 3C-NMR (125 MHz) xem ¢ Bang 3.6.
- Hop chadt PH13: Pogostemonon C (hgp chat moi)

Chat bot mau trang

Cong thurc phan tir: C;3H2307

Khbi lwgng phan tir: 416,4700

Pho HR-ESI-MS m/z: 451,2838 [M+H]+

Tinh toan 1y thuyét cho cong thirc: C23HO07 (M = 417,1913)

S6 liéu phd "H-NMR (500 MHz) va 3*C-NMR (125 MHz) xem ¢ Bang 3.7.
- Hop chdt PH6: Pogostemonon A (hop chat méi)

Chit bot mau vang

Cong thtrc phan tir: C23H2s07

Khbi lwgng phan tir: 416,4700

Pho HR-ESI-MS m/z 417,1906 [M+H]"

Tinh toan ly thuyét cho cong thurc: Cy3Hy0O7 (M = 417,1913)

S6 liéu phd 'H-NMR (500 MHz) va 3C-NMR (125 MHz) xem ¢ Bang 3.8.
- Hop chdt PHI8: Pogostemon D (hop chit méi)

Chéat bot mau trang

Cong thuc phan ti: C23H2607

Khdi luong phan ti: 414,4540
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Ph6 HR-ESI-MS m/z 415,1753 [M + H]*

Tinh toan 1y thuyét cho cong thiic: C23H2707 (M = 415,1757)

S6 liéu pho "H-NMR (500 MHz) va *C-NMR (125 MHz) xem ¢ Bang 3.9.
- Hop chdt PHI4: Pogostem (hop chit méi)

Chit bot mau trang

Cong thuc phan tir: C30H4s05

Khdi lwong phén tir: 488,3502

Phd HR-ESI-MS m/z 523,3201 [M+CI]

Tinh toan 1y thuyét cho cong thirc: Cs3oHy3OsCl (M = 523,3190)

S6 liéu phd "H-NMR (500 MHz) va *C-NMR (125 MHz) xem ¢ Bang 3.11.
- Hop chdt PHS5: Geranyllinalool

Chat dau khong mau

Cong thirc phan tir: C20H340

Khdi luong phén tir: 290,2610

S6 liéu phd 'H-NMR (500 MHz) va 3C-NMR (125 MHz) xem ¢ Bang 3.12.
- Hop chat PH17: Stigmasterol

Chit bot mau trang

Cong thurc phan ti: C20H450

Khdi luong phén tir: 412,7020

S6 liéu phd 'H-NMR (500 MHz) va 3C-NMR (125 MHz) xem ¢ Bang 3.13.
3.3. Két qua nghién ciru vé doc tinh cip va tic dung sinh hoc
3.3.1. Hoat tinh chdng viém
3.3.1.1. Sang loc hoat tinh chong viém ikc ché san sinh NO ciia cdc cao chiét

Mau thir trong nghién ciru sing loc hoat tinh chéng viém 1a cao chiét toan phan
MeOH (M) va cac cao chiét phan doan n-hexan (H), dicloromethan (D), ethyl acetat
(E), nudc (W) thu dugce tir phuong phap 3.2.2.1 va 3.2.2.2. Trudc khi thir tac dung uc
ché san sinh NO, cac cao chiét duoc danh gia kha ning giy doc dén su phat trién cta

té bao dai thuc bao chudt RAW 264.7 & cac nong do thir nghiém 100 va 20 pg/mL.

AAAAA
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Bing 3.14. Kha ndng danh hweéng dén sw song cia té bdo dai thue bao chudt RAW

264.7 ciia cdc cao chiét

Nong dd % té bao song

(ug/mL) M H D E W L-NMMA
100 49,61 46,34 31,18 92,77 63,09 89,77
20 110,57 107,09 98,79 106,98 86,86 95,72

Tai murc lidu 20 pg/mL, tit ca cic mau cao chiét khong anh huong dén sy phat

trién binh thudng cua dai thuc bao chudt, ti 16 té bao song 1a twong dbi cao (86,86 -

110,57%). Tuy nhién, & liéu cao 100 pug/mL, cac cao chiét D, M va H 1a tuong ddi

doc, o ti 1& t& bao sdng sot thap, trong khoang tir 31,18 - 49,61%. Trong khi do, cao

chiét ethyl acetat (E) va ching duong L-NMMA ¢ ti 18 té bao sdng sot cao, tir 89,77 -

92,77%.

Bing 3.15. Két qua ik ché san sinh NO ciia cdc cao chiét

MAu nghién ctru

ICso +SD (ng/mL)

Cao chiét methanol 60,54 + 2,66
Cao chiét n-hexan -

Cao chiét dicloromethan 28,68 + 1,49
Cao chiét ethyl acetat 25,28 £ 1,52
Cao chiét nudc 64,73 + 1,84
L-NMMA 6,22 +0,84

“~": khong co hoat tinh

Tién hanh danh gia hoat tinh chong viém tc ché san sinh NO cuia céc cao chiét

theo phuwong phap di mé ta tai 2.3.4.2 voi dai nong d6 100; 20; 4 va 0,8 pg/mL. Két

qua thi nghiém duoc trinh bay tai bang 3.15 d4 cho thiy mAu cao chiét ethyl acetat va

dicloromethan thé hién hoat tinh t&t véi ICso 1an lwot 13 25,28 = 1,52 va 28,68 + 1,49

ng/mL. Trong khi d6, mau cao n-hexan chwa thé hién hoat tinh ¢ cac ndng do nghién
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ctru. Cac mau con lai bao gém cao methanol va cao nude thé hién muc hoat tinh trung
binh véi ICso trong khoang 60,54 - 64,73 pg/mL. Pdi chimg dwong L-NMMA hoat
dong 6n dinh trong thi nghiém voi ICso 13 6,22 + 0,84 pg/mL. Tuy nhién, vi cao chiét
D, M anh huong nhiéu dén ti 1¢ séng cua dai thuc bao chudt nén két qua ICso cua cao
D vaM chi mang tinh tuong ddi.

Két qua tic dung chéng viém tc ché san sinh NO cho thdy cao chiét ethyl
acetat it gdy doc voi té bao dai thuc bao chudt va c6 kha nang Uc ché san sinh NO tét
nhét trong cidc mau thir. Do d6, cao ethyl acetat dugc chon dé tiép tuc nghién ciru
thanh phan héa hoc va doc tinh cap.
3.3.1.2. Hoat tinh chéng viém ciia cdc hop chdt tinh khiét

a. Hoat tinh irc ché san sinh NO

Céc hop chit phan 1ap tir phan doan cao ethyl acetat dugc danh gid tac dung
chdng viém in vitro, bao gdbm 9 hop chat tinh khiét 1a: Pogostemin A-C,
Pogostemonon A-D, Pogostemon D va Pogostem. Trudc khi thir hoat tinh &c ché san
sinh NO, cac hop chat duoc danh gia kha ning gay doc dén sy phat trién cua té bao dai
thuc bao chuot RAW 264.7 & cac n6ng do thu nghi¢m 100 va 20 ug/mL. Bang 3.16

mo ta ti 16 té bao song tai cic ndong do thir nghiém cua cac hop chit.

Bing 3.16. Kha ndng danh hieéng dén sw song cia té bao dai thue bao chudt RAW
264.7 ciia cdc hop chat

Nong dd % té bao song

(ng/mL) | Pogostemin A | Pogostemin B | Pogostemin C | Pogostemon D |L-NMMA

100 21,55 954 289 37,54 89,77

20 4294 99,1 713 89,48 95,72

Pogostemonon A|Pogostemonon B|Pogostemonon C|Pogostemonon D| Pogostem

100 37,69 105,94 3298 104,75 40,73

20 9422 104,16 > 105,57 102,16 > 104,99

O liéu 100 pg/mL, chi cac mau thir Pogostemin B, Pogostemonon B va
Pogostemonon D ¢6 ti 1¢ té bao sdng cao trong khoang 14 95,4 - 105,94%, trong khi
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cac mau thir con lai ti 18 té bao thap (< 50%). Tuy nhién, tai mtc lidu 20 pg/mL, ti 16 té

bao sdng sot & tat ca cac mau thir 1a twong ddi cao (71,34 - 105,57%).

Bing 3.17. Két qua trc ché san sinh NO ciia cdc hop chit

Tén hop chat ICso+ SD (pg/mL) ICso = SD (uM)
Pogostemin B 15,66 £ 1,79 40,78 £ 4,66
Pogostemin C 1,49 +£0,06 3,76 £0,15
Pogostemonon A 12,06 £ 0,79 2899 +1,90
Pogostemonon B - -
Pogostemonon C 11,14+ 1,7 26,77 £4,09
Pogostemonon D - -
Pogostemon D 3,02+0,31 7,29+ 0,74
Pogostem — —
L-NMMA 6,22 +£0,84 33,04 £4,46

“=khong co hoat tinh

Céc hop chat tinh khiét c6 ti 16 sdng cao tai ndng d6 20 pg/mL duogc tiép tuc
tién hanh danh gia hoat tinh chéng viém tic ché san sinh NO theo phuong phap di mo
ta tai 2.3.4.2 v6i dai ndong d6 20; 4; 0,8 va 0,16 pg/mL. Két qua trc ché san sinh NO
ctia cac hop chat tinh khiét dugc mo ta tai bang 3.17 cho thdy nhiéu hop chit thé hién
hoat tinh tét. Pic biét, hop chit pogostemin C va pogostemon D c6 kha ning trc ché
manh voi ICso 1an luot 13 3,76 + 0,15va 7,29 + 0,74 uM, manh hon nhiéu so chimg
duong L-NMMA & cung diéu kién thtr nghiém. Ngoai ra, cdic mau th khac nhu
Pogostemonon A va Pogostemonon C ciing thé hién hoat tinh tot véi ICs trong
khoang 26,77 - 28,99 uM. Cac hop chat con lai cho trc ché san sinh NO yéu hodc chua
thé hién hoat tinh trong diéu kién thir nghiém nay. Pbi chirng duong L-NMMA hoat
dong 6n dinh trong thi nghiém.

b. Kha ndang diéu hoa cdc cytokin

Hop chét Pogostemin C c6 tac dung uc ché san sinh NO tot nhat duge lya chon
tiép tuc danh gid kha ning diéu hoa trén cac cytokin theo phuong phép tai muc 2.3.4.2,
két qua thu duogc trinh bay tai bang 3.18.
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Bing 3.18. Khd nang diéu hoa cdc cytokin ciia hop chdt Pogostemin C

Nong d9 Ham lugng cytokin (pg/mL)
(uM) IL-6 IL-10 TNF-a
50,5 130,97 £17,31 384,85*% + 30,94 428,44* + 51,09
10,1 121,35 £ 18,02 232,77 +£14,81 534,07 +£37,99
2,02 111,06 £14,99 214,15 +13,08 609,82 +56,38
0,404 141,06 £18,36 209,97 +9,44 632,17 +49,84
Chirng 4m 136,74 + 8,65 218,81 £32,67 714,09 +£57,29

* Sai khdc c6 y nghia thong ké véi P < 0,05

Tur két qua trén cho thiy, miu Pogostemin C c6 kha ning kich thich san sinh
IL-10 & ndng do 50,5 uM so véi dbi chimg 4m khong G mau nghién ctru & mic ¢o y
nghia thong ké (P < 0,05). Tuy nhién, & cdc ndong do con lai mau chua cho thay kha
ning nay. Ciing tai nong do 50,5 uM, mau thir c6 kha ning @rc ché san sinh TNF-o so
v6i d6i chimg khéng G mau ¢ mic c6 ¥ nghia thong ké (P < 0,05). Tuy nhién, & cac
ndng d6 con lai miu chua cho thay kha ning nay. Ngoai ra, mau Pogostemin C chua
cho thay kha ning trc ché san sinh IL-6 ¢ cac néng do thir nghiém.

3.3.2. Hoat tinh giy ddc té bao ung thw
3.3.2.1. Thir nghiém gdy déc té bao

Céc hop chat phan 1ap tir phan doan cao ethyl acetat dwoc danh gia tic dung
gy doc té bao - phuong phap st dung thudc nhuém SRB trén cac dong té bao ung thu
gan Hep-G2, ung thu day day AGS, ung thu biéu mé KB, ung thu phdi LU-1 va ung
thu rudt két SW-480 theo mo ta tai muc 2.3.4.3. Két qua thir nghiém gay doc té bao
cuacac hop chét tinh khiét dugc mo ta tai bang 3.19.

MAu Pogostemin A thé hién muc hoat tinh trung binh trén 5 dong té bao thuc
nghiém véi ICso trong khoang 18,75 - 33,18 uM. Mau Pogostemon D chua thé hién
hoat tinh & cac néng do nghién ctru. Cac mau con lai thé hién mac hoat tinh yéu Vo1
ICso trong khoang 77,28 - 219,87 uM trén cac dong té bao khac nhau. Déi ching
duong Ellipticin hoat dong 6n dinh trong thi nghiém.

95



Bing 3.19. Két qua gdy doc té bao ung thu ciia cdc hop chat

Tén hop chat ICso = SD (uM)
Hep-G2 AGS KB LU-1 SW-480

Pogostemin A 30,56 + 4,91 24,55 +2,78 22,08+ 0,55 33,18+2,29 18,75 +£2,83
Pogostemin B 77,28 8,58 91,72+5,33 | 155,87+12,17 | 138,03 +5,67 | 89,74 +5,88
Pogostemin C 144,06 + 16,14 | 122,78+ 7,75 | 147,58+ 14,45 | 115,82+ 7,82 | 100,34+ 542
Pogostemonon A | 95,57+ 10,54 | 172,72+ 14,74 | 128,58+ 13,54 | 131,06 + 4,83 | 105,84 +13,33
Pogostemonon B | 162,47 + 16,49 | 146,59 + 10,98 | 193,87+ 11,87 | 188,75+ 19,51 | 180,44 = 13,05
Pogostemonon C 219,87 £ 7,68 | 183,95 +14,89 | 232,22 +£11,79 | 236,08+ 21,47 | 177,9 + 8,93
Pogostemon D - - - - -
Pogostem 110,97 £ 10,7 | 107,69+ 9,66 | 93,96 11,56 | 134,74+ 14,22 | 95,38 + 8,66
Ellipticin 1,58+ 0,12 1,66 + 0,24 1,5+ 0,16 1,7+0,24 1,54+ 0,16

“: khong co hoat tinh

3.3.2.2. Hoat tinh cam ung apoptosis
MAu Pogostemin A thé hién mirc hoat tinh gay doc té bao ung thu kha tét dugc

tiép tuc nghién ctru kha ning cam tmg apoptosis.

a. Phwong phdp nhudm nhén té bao véi Hoechst 33342

Két qua so bd vé hoat tinh cam wng apoptosis trén dong té bao ung thu phoi

nguoi LU-1 cua Pogostemin A thong qua phuong phép nhudém Hoechst 33342 dugc

trinh bay tai bang 3.20.

Bing 3.20. Két qua nhuém té bao bang Hoechst 33342

% té bao apoptosis

Pogostemin A | Pogostemin A Pogostemin A | Camptothecin | P6i chimg
(13,02 uM) (26,04 pM) (52,08 uM) (5uM) am
4,50 6,54 34,30 28,57 5,19

Két qua trén cho thay, tai cAc nong do nghién ciru, miu pogostemin A c6 kha

ning gay ra sy c6 dic hodc phan manh nhan t& bao véi ti 1¢ khac nhau (tir 4,50% dén

34,30%) va cao hon so v&i ddi chimg am (5,19 %).
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Pogostemin A (13,02 uM) Pogostemin A (26,04 uM) Pogostemin A (52,08 uM)

--

Déi chirng 4m Camptothecin (5 uM)

Hinh 3.24. Hinh énh % bao dudi tac dong cua Pogostemin A dwoc nhuom Hoechst
33342 ¢ cdc nong dé khdac nhau
b. Kithudt dém té bao dong chay
Ti 18 t& bao apoptosis dudi tac dong ciia Pogostemin A théng qua ki thuat dém

té bao dong chay duoc thé hién trong hinh 3.25 va bang 3.21.

Bing 3.21. Ti Ié té bao apoptosis duéi tic dong ciia Pogostemin A

Mau thi nghi¢gm | % té bao % té bao % té bao % té bao
song apoptosis so6m | apoptosis muon hoai tir

Péi chitng 4m 82,8 9,8 55 1,5

Pogostemin A 71,2 14,9 12,6 1,0

52,08 uM

Pogostemin A 81,8 8,2 7,4 2,2

26,04 uM

Pogostemin A 83,6 9,9 5,4 0,5

13,02 uM

Camptothecin 74 .4 12,7 10,7 2,0

SuM
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Hinh 3.25. Hinh dnh tdc dong ciia Pogostemin A dén qud trinh apoptosis té bao dwoc
phan tich bang hé thong dém té bao dong chay
Ghi chii: (A) Té bao 1 véi 0,5% DMSO, (B) Té bao i véi 5 uM Camptothecin, (C-D-
E) Té bao i véi Pogostemin A véi nong dé 52,08 26,04 va 13,02 uM trong 24h. Cic
mau thir dwoc phan tich bang hé thong dém té bao dong chay. Truc x thé hién mirc d6
nhuém mau FITC-Annexin V, truc y thé hién mirc d6 nhuém mau PI theo don vi Log.
Két qua bang 3.21 cho thiy miu Pogostemin A & ndng dd 52,08 uM c6 ti 16 té
bao apoptosis sém va ti 1& & bao apoptosis mudn déu ting 1én so voi ddi chirmg. O
mau d6i chimg, ti 18 % té bao chét do apoptosis som chi bang 9,8% tuy nhién quan thé
té bao nay tang 1én dén 14,9% dudi tic dong cua Pogostemin A v&i nong do 52,08
uM. Ti 1é t& bao chét do apoptosis mudn ting lén dén 12,6% dudi tic dong cua
Pogostemin A v6i ndng d 52,08 uM so véi di chirng am 5,5%. O cac ndng do thap

hon (26,04 va 13,02 uM) su thay doi vé s6 luong té bao apoptosis khong rd rang. Nhu
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vdy, ¢6 thé thiy miu nghién cru di thé hién kha ning giy chét té bao thong qua qua
trinh apoptosis.
c. Kha nang cam ung san sinh caspase-3
Khé ning cam Gng san sinh caspase-3 ctia Pogostemin A dugc thé hién ¢ hinh
3.26. Két qua cho thay, Pogostemin A c6 kha ning kich thich té bao LU-1 san sinh
caspase-3, diéu nay thé hién rd & nong do 52,08 va 26,04 uM vdi s 1an kich thich ting
1,22 va 1,49 1an so voi ddi ching 4m (P < 0.05).
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Kha nang kich thich caspase 3 (sé lan ting
so vé&i déi chirng)

Hinh 3.26. Kha nang cam vmg san sinh caspase-3 ciia Pogostemin A trén dong té bao
ung thiw phoi LU-1

Nhu vy, hop chit Pogostemin A ¢ ndng do 52,08 uM c6 kha ning cam tng

apoptosis trén té bao ung thu phdi LU-1 gy ra su c6 dic hodc phin manh nhan té bao

véi ti 16 34,30%; cam mg san sinh caspase-3 ting 1,22 1an so v6i dbi chimg am (P <

0,05) va dic biét ti 1& té bao chét do apoptosis sém ting 14,9%, apoptosis mudn ting

12,6% thong qua ki thuat dém té bao dong chay.
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3.3.3. Pjc tinh cip

Mau thir 1 cao chiét phan doan ethyl acetat (46 4am 7,5%) c6 tac dung chong
viém in vitro tot nhat duoc lya chon danh gia doc tinh cép. Tién hanh pha mau thir nhu
mo ta tai muc 2.3.4.4.

Két qua thuc hién do lidu trong thir nghiém doc tinh cip véi viée sir dung timg
cap 2 chudt cho thay lidu 9,5 g/kg gy chét 1 trong 2 chudt, day 1a liéu co so dé tién
hanh thém 5 liéu nham xé4c dinh lidu giy chét 50% dong vat thuc nghiém (LDso). Tién
hanh nghién ctu trén 5 16 chudt thi nghiém, biéu hién chudt trén cac 16 nhu sau:

- L6 chudt 1: chudt duoc cho udng voi lidu tuong duong 6,4 g/kg, uébng mot lan
duy nhat. Chudt khong c6 biéu hién bat thuong nao sau khi udng mau, sau 72 gid theo

doi khong c6 chudt nao chét, tat ca chudt cua 16 thi nghiém déu séng, khée manh.

- L6 chudt 2: chudt dugc cho udng véi lidu 8,0 g/kg can ning chudt, udng mot
lan duy nhét. Sau khi da s6 chudt van hoat ddng binh thuong, khong thay c6 biéu hién
khéc 1a vé hanh vi ciing nhu an udng, nhung sau khoang 1 gid thi c¢6 3 chudt co biéu
hién it vAn dong va chét sau khoang 3 gi. Mb bung chudt chét khong phat hién duoc
su bat thuong vé tim, gan, than. Sau 72 gid theo ddi, 7 chudt cia 16 thi nghiém song
sot déu séng, khoe manh.

- L6 chudt 3: chudt duoc cho udng véi lidu twong dwong 9,5 g/kg can ning co
thé chudt. Sau khi uéng khoang 1-2 gio, mot s6 chudt ¢ biéu hién it van dong, c6 7
chudt chét sau khi udng khoang 2-5 gio. M6 bung chudt chét khong phat hién duoc sy
bt thudng vé tim, gan, thin. Sau 72 gio theo doi, 3 chudt cia 16 thi nghiém song sot
déu sdng, khoe manh.

- L6 chudt 4: chudt duge cho udng véi lidu twong duong 11,0 g/kg can ning co
thé chudt. Sau uéng khoang 1 gio, mat O chudt co biéu hién it van don g, co 7 chuot
chét sau khoang 2-5 gid udng. Mo bung chudt chét khong phat hién dugc su bat
thuong vé tim, gan, than. Sau 72 gio theo doi, 3 chudt cta 16 thi nghiém séng ot déu
khoe manh.

- L6 chudt 5: chudt duoc cho udng véi liéu tuong dwong 12,5 g/kg can ning co
thé chudt. Sau khi uéng nhiéu chudt co biéu hién it van dong, khong an uéng, 10 chuot

chét rai rac trong vong 1-7 gio sau. Mb bung chuot chét khong phat hién duoc su bat
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thuong vé€ tim, gan, than. Li€u udng, s6 chudt song/chét cua cao chiét dugc trinh bay

trong bang 3.22.

Bing 3.22. Két qud thir déc tinh cdp ciia cao ethyl acetate Tu hing tai

Lo thi | Liéu udng S6 chudt
n n PN d z dxz
nghi¢m (g/kg) chét/1o
1 6,4 10 0
2 8,0 10 3 1,60 1.5 2,40
3 9,5 10 7 1,50 5,0 7,50
4 11,0 10 7 1,50 7,0 10,50
5 12,5 10 10 1,50 8,5 12,75
2d xz) 33,15

Tir bang 3.22 cho thay LD, ctia cao chiétla 6,4 g/kg, liéu LDy 12 12,5 g/kg. St
dung phuong phéap Behrens-Karber xac dinh duogc liéu LDso ciia cao chiét ethyl acetat
loai Tu hung tai duong ubng trén chudt nhit trang 13 9,18 g/kg.
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Phan 4. BAN LUAN

4.1. V& thuc vat hoc

Trong sd cac ho thuc vat béac cao, ho Lamiaceae thu hut su quan tam cua nhiéu
nha khoa hoc trén thé gidi vi tiém ning to 16n cia chung trong nhiéu linh vuc doi
séng. Vi khoang hon 200 chi va gén 8000 loai, ho Lamiaceae la ho thuc vat 16n duoc
biét dén nhu ngudn tinh diu quan trong phuc vu cong nghiép huong liéu: nudc hoa,
my phém, thuc phém. Nhiéu loai thudc ho Lamiaceae con dugc sir dung trong Y hoc
cd truyén dé chira céc bénh khéac nhau [2].

Tu thé ky 18, ho Lamiaceae dd dugc khé nhiéu tac gia nghién ctru. Nam 1753,
Linnaeus dat tén cho 33 chi va 223 loai ciia ho nay va xép chung vao 2 phan 16p, bao
gdm: phan 16p 2 nhi (Diadria) va 4 nhi vi 2 nhi dai va 2 nhi ngan (Didynamia). Sau
d6, mot s6 tac gia khac nhu Adanson (1763) va Moench (1794) dd bo sung thém cac
taxon va xép chung theo cach xép ciia Linnaeus. Tuy nhién, dén nam 1789, chinh thirc
dugc coi la mot taxon riéng dudi tén goi Labiatae Juss. Vé sau, tdc gia Lindley da dat
tén khac cho ho nay Ia Lamiaceae Lindl. (14y tir tén chi Lamium). Theo luat Danh phap
hién hanh, ho nay c6 thé dung ca 2 tén Labiatae va Lamiaceae [1], [25].

Nam 1936, khi nghién ctru ho Lamiaceae ¢ khu vyc Pong Duong, Doan Khic
Thinh d dua trén hé thong phan loai ctia Bentham (1876) va xép ho Lamiaceae thanh
7 tong, tuy nhién cach phan chia nay lai it dugc sur dung. Sau nay, Vi Xuan Phuong da
dya trén hé théng cia Melchior (1964) dé sip xép cac taxon. Theo tac gia, ¢ Viét
Nam, ho Lamiaceae duoc biét dén voi n Hoa moi hay con goi 1a Bac ha, gém 5 phan
ho véi 11 tong va 14 phan tong [1]. Hé théng nay duoc xdy dung trén co sé nghién
ctru mét ving lanh thd rong 1én nén danh gia duoc mdi quan hé ching loai cta cac
taxon va c6 nhiéu uu diém [1], [8].

Ho Lamiaceae vai s loai da dang va phong phti phan bd khip thé gidi, nhung
tap trung chil yéu ¢ ving Pia Trung Hai. O Viét Nam, ho ndy c6 trén 40 chi, gan 150
loai. Trong do, c6 23 loai thuong dung lam thudc, thudc cac chi nhu Elsholtzia,
Leonurus, Perilla, Pogostemon v.v. [1], [25] va nhiéu loai duoc ding lam rau in, gia

vi hay nudc uong.
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Ho Lamiaceae 1a mot trong nhirng ho d& nhan biét ngoai thi€n nhién nhd mot sb
dic diém chinh nhu cay thuong co tinh dau thom, than vuong, 14 moc déi (xép chéo
chit théap), khong c6 14 kém, bao hoa thuong c6 ciu tao 2 moi, bau xé sau dén giita hay
dén gbc va qua bé tu. Nhan biét ho Lamiaceae thi d&, song dé phin biét cac taxon
trong ho thi kha kho khan vi chiing rat da dang. Tinh da dang duoc thé hién ngay trong
co quan dinh dudng va dac biét ¢ co quan sinh san [1], [25].

Chi Pogostemon Desf. 1a mot chi 16n trong ho Lamiaceae va c6 thé phan biét
v6i cac loai khac trong ho véi dic diém cta nhi hoa mang 16ng don sic [12], [13],
[14], [15]. Mbi quan hé giita cac loai trong chi Pogostemon Desf. va cac loai thudc chi
Dysophylla Blume d3 dugc tranh luan nhiéu. Ban dau, cac loai trong chi Pogostemon
thuong bao gém cac loai than thao séng trén mat dat voi 14 moc doi, phién 14 rong,
cudng 14 va than ciy dic; trong khi cac loai thudc chi Dysophylla sébng chi yéu & moi
truong dudi nudc va dam lay, 14 moc ddi hodc moc vong, khong co cudng 1a va than
cay rong [12], [16], [17], [18]. Tuy nhién, mot sd loai trong chi Dysophylla bao gdm
ca loai nghién ctru Tu hung tai 14 D. auricularia c¢6 14 moc dbi va dugc coi 1a dai dién
trung gian gitra hai chi nay [12], [19]. Mot sb tac gia [15], [18], [19], [20], [21] cho
rang nhiig loai c¢6 14 moc dbi & Dysophylla nén xép sang chi Pogostemon va chi
Dysophylla chi bao gdm nhiing loai ¢6 14 moc vong. Pic biét, cic nghién ciru sinh hoc
phén tir gan diy d3 cho thiy cac loai trong chi Dysophylla ciing thudc chi Pogostemon
[22], [23]. Do do, loai Tu hung tai ngoai danh phap khoa hoc chinh théng Pogostemon
auricularius con thuong duoc biét dén voi tén Dysophylla auricularia.

Trén thé gidi dd duoc ghi nhan c6 khoang 96 loai thudc chi Pogostemon Desf.,
phén b chu yéu ¢ khu vuc nhiét doi va can nhiét d6i [107]. O Viét Nam, chi nay c6
khoang 17 loai, chiém khoang 18% tong s6 loai va chura thay cong bd vé loai dic hiru.

Ngoai ra, tdc gia Vi Xuan Phuong (2000) cling da xay dung bo khoa phan loai
céac loai thudc chi nay, béng cach s dung cac dac diém phan loai chinh cta la va hoa
[149]. Trén thuc té, qua trinh giam dinh tén khoa hoc cua loai nghién ctru cha yéu dua
vao tham khdo thong tin trong cac tai liéu cia VO Van Chi (2000) [7], Pham Hoang Ho
(2003) [26], thuc vat chi Trung Qubc (1999) [25].
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M0 ta vé thuc vat cho théy hau hét cac dic diém hinh théi cta loai nghién clru
phi hop voi cac tai liéu da cong bd. Ngoai ra, cdy Tu hing tai c6 mot sé dic diém dic
trung vé hinh thai c6 thé st dung dé nhan biét so véi cac loai khac trong cung chi
Pogostemon Desf. nhu cudng 14 pha nhiéu 16ng, phién 14 hinh tring ca hai mat déu
phu 16ng dai, gbc 14 tron hay ti, d6i khi hinh ném, gan bén 5-7 cip, ndi 16 & mat dudi,
cum hoa bong & dinh canh, 14 bac hinh tring ¢ 16ng, dai hinh chudng, trén chia 5 thu
hinh tam giac, mép c6 16ng. Trang hoa mau trang hay tim nhat, nhi 4, dinh & ng trang,
phan duéi phi 16ng dai, phin trén nhin, bau nhin, voi nhuy nhan.

Viéc dinh danh khoa hoc ciing nhu cac mé ta chi tiét vé dic diém hinh thai
nham dam bao tinh chinh x4c vé mit khoa hoc - dung dbi twong nghién ciru, tir d6 1am
co s& cho nhirng nghién ctru tiép theo vé loai nay. Két qua nghién ctru di giam dinh
duoc tén khoa hoc ciia mau Tu hung tai 1a Pogostemon auricularius (L.) Hassk., thuoc
chi Pogostemon Desf., ho Lamiaceae.

4.2. Vé thanh phan hoa hoc

Theo téng quan tai liéu, Pogostemon Desf. 12 m0t chi 16n trong ho Lamiaceae.
Tuy nhién, cho d¢én nay sb loai duoc nghién ctru vé mit hoa hoc ciing nhu hoat tinh
sinh hoc con it. Tinh dén nay, c6 khoang 10 loai, bao gém P. heyneanus, P. cablin, P.
hirsutus, P. benghalensis, P. plectranthoides, P. parviflorus, P. auricularius va P.
purpurascens da dugc nghién ctru vé thanh phin hoéa hoc. Trong cac loai niy, P.
cablin duoc nghién ciru nhiéu nhét.

Céac nhom chét chinh tim thay tir chi Pogostemon Desf. 1a flavonoid, terpenoid,
steroid. Tinh dau cua céc loai trong chi Pogo stemon Desf. chira thanh phan kha phong
pht, da dang, dugc biét dén véi nhidu cong dung trong huong lidu va my pham [43],
[44]. D6 ciing 1a 1i do ma tinh diu dugc quan tAm nghién ctu tir rat som. Tuy nhién,
trong nhilng nim gan dy, cang ngay cang c6 nhiéu cong bd vé cac hop chat khac
dugc tim thiy trong chi nay. Qua trinh nghién ctu phan lp céc loai thudc chi
Pogostemon Desf. da thu duoc hon 90 hop chat. Cac hop chat tim thdy cha yéu thudc
nhém flavonoid, terpenoid, steroid. Poi tugng dwoc nghién ctru nhidu nhét 1a loai P.
cablin vé&i khoang 77 hop chat duoc phan 1ap. Pang luu ¥, ¢6 nhiéu hop chit méi tai

thoi diém cong bd. Piéu nay cho thdy chi Pogostemon Desf. ¢ trién vong cung cap
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céc cau trac méi phuc vu cho qua trinh nghién ctru tim kiém cac hop chit c6 hoat tinh
sinh hoc. Riéng vé1i loai nghién ctru P. auricularius, sb lugng cac cong bd trong va
ngoai nudc trude khi luan an dugc thuc hién vé thanh phﬁn hoa hoc con rat it, chi voi
4 hop chat dugc phén 1ap.

Trén thé gidi d3 c6 mot sd nghién ciru vé thanh phan hoa hoc ciia cdy Tu hing
tai, tuy nhién tai Viét Nam cho tdi nay, chi ¢6 2 nghién ctru trén thanh phan tinh dau
ctia loai nay. Do d6, Tu hung tai 13 duogc liéu tiém ning, can duoc nghién ciu sau va
déy du vé thanh phén héa hoc cling nhu tac dung sinh hoc nham tao co s& cho viée
khai thac va str dung ngudn dugc liéu sin ¢6 trong nudc. Luan an 14 cong trinh nghién
ctru dau tién vé cdy Tu hung tai tai Viét Nam.

Hién nay, trong linh vuc nghién ctru héa thyc vat, phuong phdp nghién ctru
phan 13p hop chit tu nhién theo dinh hudéng tdc dung sinh hoc duoc stir dung kha phé
bién. Phuong phap nay c6 vu diém 1a tim kiém cac hop chét c¢6 hoat tinh v6i x4c suét
thanh cong cao hon dong thoi tiét kiém duge chi phi va thoi gian nghién ctu. Thyc
hién sang loc cac cao chiét phan doan cdy Tu hung tai v6i hoat tinh chéng viém in
vitro - ic ché san sinh NO, phéan doan ethyl acetat cho hoat tinh tdt nhat duge lua chon
phén 14p cac hop chit tinh khiét.

4.2.1. Vé két qua dinh tinh

Két qua dinh tinh cho thiy thanh phan héa hoc cic nhém chit c6 trong dich
chiét methanol cta loai Tu hung tai 13 alcaloid, flavonoid, glycosid tim, saponin, acid
hitu co, steroid, tanin, duong khir va chét béo. Cac nhom hop chat dugc tim thdy phu
hop véi cong bd trudée diy vé thanh phin hoa hoc ciia mét sb loai thudc chi
Pogostemon Desf. n6i chung cling nhu loai nghién ctru néi riéng [41].

4.2.2. Vé két qua chiét xuat, phan Iap va xac dinh ciu tric cac hop chat

Phan trén mat dat cua cay Tu hung tai sau khi thu hai dugc chon loc, loai bé cac
phén sau bénh, nAm mdc, vang héo, ta dap cling nhu céc loai thuc vat ky sinh khéc.
Sau do, rira sach v&i nudce, dé rao, lam khé ty nhién & noi thoang mat. Tién hanh phoi,
sdy kho ¢ 50-60°C. Viéc phoi, sdy khd duoc liéu nhiam muc dich dé bao quan dugc
liéu khoi bi nhiém ndm mde, vi khuén, bi tac dong bdi enzym va tranh cac bién dbi hoa

hoc c6 thé x4y ra nhu phan tmg thily phan, oxy hoéa, dong phan hoa, trung hop... gop
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phan dam bao chit luong cta duoc liéu trong qua trinh bao quan. Khi phoi, sdy phai
thuong xuyén x6i, dio dé toan bo luong duoc lidu duoc kho déu, khong nén chat
ddng, don nén 1én nhau vi c6 thé lam phat sinh ndm mdc.

Duoc liéu kho duogc chia nho bang dao ciu va may xay nghién thanh bét tho.
Qua trinh nay 1am v& mang té bao thuc vat, ddng thoi 1am ting dién tich tiép xuc giita
dung méi va duoc lidu, gitp cho chat tan dé thim va khuéch tan vao dung mdi, do d6
chiét duoc lugng toi da cac hoat chat. Khi xay duoc liéu can chu y xay dén kich thudc
phu hop, khong qua min hay qua tho, dam bao kha ning va hiéu suit chiét. Nghién
min qua s& lam tang céc tap chat trong qué trinh chiét hodc kho khan cho qua trinh loc
sau khi chiét. Néu kich thudc duoc lidu qua to, dién tich tiép xtc gita dung moi va
duoc li€u nho, hi¢u qua chiét xuét s& giam. Bot tho duoc liéu dugc su dung dé tién
hanh chiét xuit, phan 14p cac hop chat.

Bot duoc lidu thé dugc chiét xuit bang phuong phap ngam trong dung méi
thich hop & nhiét d6 phong Uu diém ctia phuong phap ngam nay 1a thiét bi don gian,
khoéng ton kém ning luong, d& thuc hién, kha an toan va phu hop cho qua trinh chiét
xuit ban dau véi khéi lugng dugce liéu 16n. Viée thuc hién chiét xudt ¢ nhiét d6 phong
ciing ¢6 thuan loi 1 it lam bién doi hoat chat trong cdy. Tuy nhién, phuong phap nay co
nhuwoc diém 1a ton kha nhiéu thoi gian, can su dung mot lvong dung méi 16n va mot )
hoat chit khong duoc chiét xuit hét do kha ning hoa tan kém & nhiét 4o phong. Trong
qua trinh ngam, thinh thoang c6 khudy tron dé lam ting toc do va hiéu suat ctia qua
trinh chiét.

Viéc Iya chon dung méi sir dung chiét xuit dong vai trd quan trong, quyét dinh
dén hiéu suit chiét. Trong nghién ctru ndy, dung méi dugc s dung 1a MeOH véi
nhitng vu diém nhu: d& thim qua mang té bao thuc vat, kha nang chiét dugc cac hop
chat c6 do phan cyc manh, vira va yéu. Ngoai ra, MeOH c6 kha ning bay hoi tét do d6
qué trinh loai dung mdi dé thu lay cao toan phan duoc tién hanh nhanh chéng. Thuec té,
qua trinh chiét xuit thuc hién vao giai doan thang 5-6, MeOH dé bay hoi nén lugng
dung méi dugc st dung cho mdi dot ngam chiét 1a tuong dbi kha 16m.

Céc hop chat tu nhién co trong cay kha da dang va c6 do phan cuc khac nhau.

Do dung méi MeOH c6 kha nang chiét dugc ca cac hop chét co do phan cyc manh,
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vira va yéu nén cao MeOH toan phan thu dugc s& c6 thanh phan rat phuc tap. Khi do,
ki thuat chiét phan b léng - 16ng 1an luot véi cac dung méi cé do phan cuc ting dan
n-hexan, dicloromethan, ethyl acetat duoc 4p dung dé phan chia so bd cao chiét toan
phan thanh nhitng phan doan c6 tinh phin cuc khac nhau, gitip cho qué trinh phan lap
dé dang hon. Qua trinh chiét cao phan doan dugc thyc hién & nhiét do phong. Sy hinh
thanh nhil twong xay ra trong qua trinh chiét phan b duoc xtr Iy bang mot sd phuong
phap nhu: dung dila thuy tinh khudy nhe vao thanh binh chd tiép xtuc giira hai pha
dung méi, thay doi ti 1& hai pha dung méi bing cach thém pha hiru co, trong mot sb
truong hop can phai dé yén qua dém dé hai pha dung méi phan 16p.

Cao chiét toan phﬁn va cac cao phan doan dugc tién hanh sang loc hoat tinh
chéng viém tc ché san sinh NO. Két qua cho thdy cao chiét ethyl acetat cho tac dung
e ché tbt nhat va kha an toan voi dai thue bao chudt. Do do, cao chiét ethyl acetat
dugc tién hanh phéan 1ap cac hop chit theo dinh hudng tac dung sinh hoc chéng viém.

Qua trinh phan 1ap hop tir phan doan ethyl acetat ctia cay Tu hung tai dugc thuc
hién qua nhiéu giai doan, sir dung cic phuwong phap sic ky cot pha thudng, sic ky oot
pha dao va sic ky loc gel Sephadex LH-20 duoc phdi hop mot cach linh hoat. Céac
phan doan trudc khi khai trién trén cot sic ky déu dugc khao sat bing SKLM pha
thuong va/hodc pha dédo voi cac hé dung moi khac nhau. Dya vao kha nang phan tach
va d6 dam/nhat cua cac vét chét trén sic ky d0 ma lya chon nhitng phan doan va hé
dung méi c6 kha ning tach tot nhét dé tién hanh sic ky cot Viéc Iya chon hé dung moi
rira giai s& quyét dinh dén hiéu suat, chat luong cta qua trinh phan 1ap bang sic ky cot
sau ndy. Viéc lua chon dung moi trén SKLM chu yéu dua vao thuc nghiém, chua cé
mot nguyén tic cu thé ndo. Trong mot sd trudng hop, ¢6 thé tham khao cong bd khoa
hoc nghién clru hoa thyc vat cua cac loai trong chi Pogostemon dé Iya chon hé dung
moi pha dong, giup tiét kiém thoi gian khao sat SKLM. Thong thuong, sau khi tim
dugc hé dung mdi co kha ning tach tot mau phan tich trén SKLM, can thay doi ty 18
cac thanh phan cta hé dung méi theo huéng lam giam do phan cuc ddi véi sic ky cot
pha thuong hodc ting do phan cuc dbi voi cot sic ky pha dao, nhim gitip qua trinh

phan tach trén SKC t6t hon. Ngoai ra, ddi véi mot sd phan doan tiém ning voi vét chat
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chinh kha 16 nhung khéi luong cao twong dbi thip, tién hanh phan lap va tinh ché bing
hé thong sac ky long hiéu nang cao diéu ché.

Sac ky cot dugc sir dung lau doi trong viée nghién ctru cac hop chat ti nhién.
Ngoai viéc lya chon hé dung mdi thich hop, ti 1€ pha tinh va khdi lugng cao phan doan
cling nhu viée lya chon cot ciing anh huéng dén hiéu qua phan tach. Néu phan doan c¢6
khdi luong nho duoc trién khai trén cot sic k¥ qua 16n s& 1am méat mau, ling phi lugng
silica gel cling nhu dung moi khai trién va mat nhiéu thoi gian. Con phan doan c6 khdi
lwong 16n khi trién khai trén cot qua nho thi qua trinh phin 1ap s& dién ra khong hiéu
qua, cot bi qua tai va gay hién twong don chat. Trong nghién ctru nay, ti 18 silica gel
pha tinh va miu thuong ndm trong khoang 60:1 - 80:1 néu phan tach tho va 500:1 -
800:1 g trong trudong hop phan tich cac phan doan tuong ddi tinh sach.

Mau phan tich thuong dugce hoa tan trong mot luong nho dung moi pha dong
khoi diu cho sic ky cot sao cho dung dich mau cang dam dic cang tot va dugc dua lén
dau cot. Trén thuc té&, mot sé mau phan tich khong thé hoa tan trong dung méi pha
dong khot dau da duoc nap vao cot dudi dang bot kho toi. Trong k¥ thuat nay, mau
dugc hoa tan trong mot lugng nhd dung méi thich hgp ma né hoa tan tét, sau d6 thém
vao dung dich nay luong silica gel khoang gap 10 1an khéi lugng mau phan tich. Hon
hop nay duoc loai dung méi bang may c6 quay chan khéng va thu lay bot silica gel da
duoc thm déu miu phan tich. Sau do bdt silica gel kho toi nay dugc nap 1€n dau odt va
tién hanh trién khai sic ky cot.

Céc hop chat phan 1ap dwoc cang tinh khiét viéc xac dinh cau trac cang chinh
xac. Co thé kiém tra do tinh khiét cua hop chat bang sic ky 16p méng pha thuong hay
phaddo véi cac hé dung mdi khac nhau.

Nhu viy, tir phan trén mat dat ciia cdy Tu hung tai, bang cac phuong phap sic
ky, luan 4n da phan lap duoc 11 hop chat sach ky hiéu 1a PH4, PH5, PH6, PH10,
PH13, PH14, PH15, PH16, PH17, PH18 va PH19. Dua vao pho khéi luong phan giai
cao (HR-ESI-MS), phd ludng sic tron (CD), phd cong hudng tir hat nhan (NMR) va
d6i chiéu véi cac tai liu tham khao, da xac dinh dugc ciu trac cua 11 hop chét va

duoc trinh bay ¢ hinh 4.1.
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Hinh 4.1. Céu triic héa hoc ciia 11 hop chdt phéan lgp dioc tir cdy Tu hiing tai
Pang chl y, trong 11 hop chét phan l1ap duoc c¢6 3 hop chit thudc nhom
meroterpenoid (Pogostemin A-C), 5 hop chit 1a din xuit ciia phloroglucinol
(Pogostemonon A-D, Pogostemon D), 1 hop chét triterpen (Pogostem), 1 hop chat
diterpen (geranyllinalool) va 1 hop chit steroid (stigmasterol). Trong 11 hop chit nay,
c6 9 hop chat méi, lin dau tién dwoc tim thdy tir ty nhién, hai nhom chat
meroterpenoid va din xuét ciia pyron phloroglucinol lan dau duoc tim thiy & chi

Pogostemon Dest.
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4.2.2.1. Vé cdc hop chit meroterpenoid

Meroterpenoid 1a chat chuyén héa thir cap tu nhién véi ciu trac bat ngudn tir
terpenoid va polyketid. Chung dd duoc phan 1ap tir ndm, sinh vét bién, dong vat va
thuc vat véi ciu tric vo cung da dang. Viéc phan loai meroterpenoid chu yéu dua trén
ngudn goc sinh tong hop cua ching va c6 thé chia thanh 2 nhém chinh: polyketid-
terpenoid va non-polyketid-terpenoid. Mbi quan tAm ctia cac nha nghién ctru vé
meroterpenoid ngdy cang ting véi nhiéu bao cdo vé ciu triic cua cac hop chat
meroterpenoid mé&i va hoat tinh sinh hoc ctia chung. Cac hop chat meroterpenoid da
dugc ching minh c6 nhiéu hoat tinh sinh hoc tiém nang nhu chdng viém, khang ung
thu, khang khuan khang nam, khang ky sinh tring sot rét, @c ché enzym
acetylcholinesterase v.v. [150], [151], [152], [153].

Qua trinh phén 1ap va xé4c dinh ciu trac di thu duge 3 hop chét meroterpenoid
moéi, chua dugc cong bd va dat tén 13 Pogostemin A-C. Trong ciu tric ciia cic hop
chat meroterpenoid ndy c¢6 sy xuat hién cia khung y-pyron va khung sesquiterpen. Cu
thé, trong ciu trac hop chat Pogostemin A (PHI16) c¢6 miat khung ximonican 1a mét
khung sesquiterpen hiém gip trong ty nhién. Cho dén nay, méi chi phan 1ap duoc 1
hop chat c¢6 khung cdu trac nay tir loai Ximenia americana [131]. Hop chat
Pogostemin B (PH15) chita khung caryophyllen. Caryophyllen 13 mét thanh phéan
sesquiterpen dd dugc tim thay trong tinh dau Tu hung tai [28] va mot s6 loai thudc chi
Pogostemon Desf. nhu P. cablin [154] hay P. patchouli [155]. Xét vé mat cdu tric,
hop chat Pogostemin C (PH4) c6 chira khung a-humulen 13 sesquiterpen ciing da dugc
tim thay trong thanh phan tinh diu cta loai Tu hung tai [42] va nhiéu loai thudc chi
Pogostemon Dest. nhu P. plectranthoides [38] va P. benghalensis [30].

C6 thé thdy, ca 3 hop chit meroterpenoid di phan lap déu chira khung
sesquiterpen ton tai trong ty nhién. Tir d6 cho phép du doan qua trinh sinh tong hop
gitra hop phan chira khung y-pyron va thanh phin sesquiterpen trong tinh dau cua loai
Tu hing tai qua phan ung Diel-Alder (Hinh 4.2). Trén thyc té, dd c6 nhiéu cong bd vé
sinh tong hop ctia nhom chat meroterpenoid qua phan tmg héa hoc nay [156].
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Caryophylladien

Hinh 4.2. Phan g Diel-Alder, goi ¥ su tao thanh ciia hop chdt meroterpenoid
4.2.2.2. Vé cdc dan xudt phloroglucinol

Dan xuét phloroglucinol thyc chat 1a cac hop chat phenolic va dugc tim thay tir
rat nhiéu nguon trong tu nhién nhung chil yéu tir cac loai thude chi Hypericum véi hon
500 hop chat phén lap duoc. Cac dan xuat phloroglucinol dugc biét dén véi nhiéu hoat
tinh sinh hoc ndi troéi nhu khang virus, khang ung thu, khang khuan, dac biét 1a hoat
tinh chéng viém v.v. [151], [157], [158]. Mic du 13 nhom hop chét phd bién va mang
nhiéu hoat tinh sinh hoc, nhung céc théng tin vé lién quan cdu trac va tac dung sinh
hoc ctia phloroglucinol con chua duoc nghién ctru nhiéu.

Qua trinh phan 13p va xac dinh ciu trac da thu dugc 5 hop chét 1a cac dan xuét
phloroglucinol méi chua timg dugc cong bd, dat tén 1a pogostemonon A-D va
pogostemon D. Trong ciu triic cia cic hgp chit ndy déu c6 su xuat hién cua khung
pyron véi su chuyén ciu trac -pyron thanh v-pyron dya trén su tao thanh hé enon
a,B-khéng no. Theo téng quan tai liéu, chua c6 bao céo vé nhom chat phloroglucinol
nay trong cac loai thudc chi Pogostemon Desf. Két qua ciia ludn 4n céng bd dau tién
vé su c6 mat cia nhom dan xuét phloroglucinol trong thanh phan hoéa hoc cta chi
Pogostemon Dest.
4.2.2.3. Vé hop chit triterpen, diterpen va steroid

Hop chat pogostem 1a mot noroleanan triterpen 1an dau duogc phan lap tir tu
nhién. Tuy nhién, bd khung cau tric 28-noroleanan da duoc tim thay tir mot sé loai &
trong va ngoai ho Lamiaceae nhu Phlomoides umbrosa, Camellia japonica, Phlomis
umbrosa, Leonurus japonicas. Cac hop chat ndy d3 dugc chimg minh c6 nhiéu tac
dung sinh hoc tot nhu khang khuén, ddc biét 1a khang ung thu trén nhiéu dong té bao
voi gia tri ICso < 10 pg/mL [159], [160], [161], [162].
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Hop chét geranyllinalool 1a mot diterpen c6 mit trong thanh phan tinh dau cta
loai nghién ctu P. auricularius [163]. Hop chét stigmasterol 1a mot steroid kha pho
bién va ciing dugc tim thay tir nhiéu loai thudc chi Pogostemon Desf. [64].

Tém lai, qua trinh phan 1ap di thu duoc 11 hop chat tinh khiét voi 9 hop chat
moi 1an dau duoc tim thiy tir ty nhién. Cac hop chét tinh khiét duoc danh gia tic dung
chdng viém in vitro - (rc ché san sinh NO va kha ning gay doc mot s6 dong té bao ung
thu.

4.3. V& djc tinh cip va hoat tinh sinh hoc

Theo tong quan tai liéu, khoang 10 loai trong sd 94 loai ciia chi Pogostemon
Desf. dugc nghién ctru vé thanh phan héa hoc, chiém khoang 10% s loai. Thanh phan
hod hoc cua chi khéa da dang véi cac nhém hop chit c6 hoat tinh sinh hoc nhu tinh dau,
flavonoid, terpenoid, steroid v.v. Nhin chung, nhém tinh dau, flavonoid hay terpenoid
cod nguén géc ty nhién da dugc bdo cdo cac tdc dung sinh hoc tot nhu khang khuén,
khang nam, khang virus, giam dau, chong viém, chong oxy héa v.v. [164], [165],
[166], [167].

Ngoai ra, cac loai trong chi Pogostemon Desf. duoc biét dén v6i nhiéu hoat tinh
sinh hoc phong pht va da dang, dién hinh 1a khang khuan, khang ndm, khang virus,
chdng oxi hoa va dic biét 1a chong viém v.v. Ddi v6i tac dung chdng viém, dich chiét
methanol cua P. cablin da dugc bdo cdo khd nang lam gidam hoat dong cia enzym
cyclooxygenase 2 va yéu td gy hoai tir khdi u (TNF-0) trén md hinh gy phu chan
chudt bang carrageenan voi lidu 1 g/kg can nang co thé chudt [73]. Bén canh do,
patchoulol 14 thanh phin chinh cta P. cablin di dugc ching minh c6 tic dung lam
ting dang ké ty 1& sdng, giam ton thuong mé bénh hoc va hién tugng phu phdi trén mo
hinh gdy ton thwong phdi cdp tinh bang lipopolysaccharid & chudt. Hon nita,
patchoulol trc ché dang ké biéu hién cia cac yéu td gy viém nhu yéu td hoai tir khéi u
(TNF-a) va interleukin (IL-6) trén mé hinh chudt gdy ton thuong bing LPS [98].
Ngoai ra, hop chét stellatin dwoc phan 1ap tur dich chiét n-hexan cua P. stellatus, d thé
hién kha nang trc ché enzym COX-1 va COX-2 twong d6i manh, gi tri 1Cso lan luot 1a
22,3 va 19,7 uM [71]. Dich chiét ethanol, phan doan n-hexan va cloroform cta dbi

tugng nghién ctu - P. auricularius d3 thé hién hoat tinh chéng viém tuong ddi manh
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so v6i chimg duong acid acetyl salicylic, diéu d6 dugc thé hién qua céc gia tri ICso 1an
luot 1a 34,09; 33,56; 35,23 va 45,23 pg/mL [6]. Ngoai ra, trong Y hoc ¢ truyén, cac
loai thudc chi Pogostemon Desf. dugc sir dung voi nhiéu cong dung lién quan dén ha
s6t, giam dau, chéng viém v.v. [2], [7], [8], [25]. Loai Tu hung tai thudng dugc ding
chita lanh vét thuong, dau da day, dau thén, roi loan tiéu hoa, sot rét v.v. [168]. Bén
canh do, cac nghién ctru Y hoc hién dai cling da chi ra tiém nin gcua loai véi nhiéu tac
dung sinh hoc nhu giam dau, chéng viém, khang khuan, khang nam v.v. [5], [6]. Dua
vao tong quan trén, co thé thay cac loai trong chi Pogostemon Desf. 1a ngudn tiém
ning cho hoat tinh chong viém.

Nhu vay, dua vao cac dir liéu vé cong dung trong YHCT ciing nhu mét sb két
quanghién ctru ctia mot sb loai ciing chi Pogostemon Desf, dé tai tién hanh nghién ctu
thanh phan héa hoc ctia loai Tu hung tai theo dinh huéng tac dung chdng viém.

4.3.1. Tac dung chdng viém

Céac mo hinh in vitro thuong dugc s dung dé sang loc hodc tim hiéu séu vé co
ché tac dung cta thuc. Bénh 1y viém lién quan dn nhiéu co quan va nhiéu qua trinh
trong co thé, anh huong dén nhidu thong sb hoa sinh, nén c6 nhiéu md hinh nghién
ctru in vitro dya trén cac thong s6 khac nhau nham dénh gia tac dung chong viém.

Luan an thuc hién sang loc hoat tinh chéng viém in vitro - (tc ché san sinh NO
trén dai thuc bao chuodt. Pai thuc bao va bach ciu ¢é vai trd quan trong, la noi san sinh
ra cic chat gdy viém. Trong diéu kién binh thuong, qua trinh tong hop nitric oxyd
(NO) ciing duoc xdy ra tai dai thuc bao, nhd enzym NOS-synthetase, NO dugc tong
hop tir L-arginin ¢6 vai trd gitup can bang ndi moéi. Ngoai ra, NO con 1am hiy hoai
protein va acid nhan. Trong diéu kién bi kich thich (st dung lipopolysaccharid - LPS)
NO dugc tong hgp nhidu hon va gdy ra tinh trang bénh 1y ctia viém cling nhu nhiéu
bénh khac. Nhu vay, néu mau thir co tac dung uc ché san sinh NO trong dai thuc bao
s€ giup lam giam tinh trang bénh 1y ctia viém [169], [170].

Cao chiét toan phén va cac cao phan doan dugc sang loc hoat tinh chéng viém
trc ché san sinh NO. Két qua cho thay cao chiét ethyl acetat cho tic dung {rc ché tot
nhét va kha an toan véi dai thuc bao chuodt. Theo dinh hudng tac dung sinh hoc chéng

viém, cao chiét ethyl acetat dwoc st dung tién hanh phan lap cac hop chat tinh khiét.
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Bén canh d6, voi 8 hop chit tinh khiét duoc tién hanh danh gia tac dung chéng viém in
vitro, ¢6 7 hop chat cho kha nang trc ché san sinh NO tir trung binh dén manh. Nhu
vay, tir phan doan c6 tac dung chdng viém in vitro tot nhat da phan 1ap duoc phan 16n
hop chét cho hoat tinh chéng viém. Cu thé, hop chit Pogostemin C, Pogostemonon A,
Pogostemonon C va Pogostemon D thé hién hoat tinh manh véi ICso trong khoang
3,76 - 28,99 uM. Pang chu ¥, hop chit Pogostemin C va Pogostemon D c6 kha ning
tic ché san sinh NO manh véi cac gi tri ICso lan lugt 1a 3,76 + 0,15 va 7,29 + 0,74
uM; tic dung nay manh hon ching duong trong cung thir nghiém véi ICso 12 33,04
uM.

Lién quan céu tric va tac dung sinh hoc, nhan thdy cac hop chat c¢6 chira nhom
1-methylpropl-enyl gin vao vong pyron trong cdu tric c6 kha ning chdng viém trc
ché san sinh manh hon (Pogostemin C, Pogostemonon A, Pogostemonon C va
Pogostemon D - hinh 4.1). Biéu nay cho phép goi ¥ hoat tinh chong viém tic ché san
sinh NO c6 thé ¢6 lién quan d&n lién két doi trong nhom 1-methylprop1-enyl. Thuc té,
vai trd cua lién két doi trong mot sd hoat tinh khac ciing dd dugc chimg minh [171],
[172].

Bén canh tac dung chong viém e ché san sinh NO, kha ning diéu hoa cytokin
ctia hop chit Pogostemin C dugc tiép tuc nghién ctru. Cac cytokin 1a cac protein hay
glycoprotein hoa tan cé trong lugng phan tir thdp dugc san xuit va phéng thich boi
nhiéu t& bao do dap tng v6i di nguyén. Cac cytokin dong vai tro truyén tin qua lai giita
cac bach ciu véi nhau va gitta cac bach cau véi cac té bao khac dé didu hoa chirc ning
dap ung viém va mién dich (bdm sinh va chuyén biét) [173]. Pap tng viém binh
thuong 1a su diéu hoa qua trinh tap trung, két dinh, xuyén mach, hoa hudéng dong, thuc
bao ctia céc bach ciu da nhan trung tinh va tiéu diét cic vi khuan xam nhéap. Cac qué
trinh nay dugc kiém soat chit ché thong qua su diéu hoa cac cytokin tién viém va
khang viém dugc phong thich béi cac dai thuc bao dugc hoat hod. Trong dap Uing
viém, phan tmg viém phy thudc vao nong do cua cac cytokin [174].

Trong déap tmg viém va mién dich, cic cytokin duwoc chia thanh 3 loai khac
nhau. Lymphokin: cdc cytokin dugc bai tiét bai té bao T va diéu hoa dap Gng mién

dich; cytokin tién viém: cac cytokin khuéch dai va duy tri qua trinh viém; cytokin
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khang viém: cytokin diéu hoa nguoc (Am tinh) dap Gng viém. Trong d6, mot sb
cytokin duoc quan tim nhiéu nhu cytokin tién viém: TNF-a, IL-1p, IL-4, IL-6, IL-12
va cac cytokine khang viem: TGF-, IL-10 [175], [176].

Yéu t6 hoai tir khéi u (INF-0) 1a mot cytokin quan trong trong qua trinh
apoptosis ciing nhu trong su séng cta té bao, qua trinh viém va mién dich trong co thé.
TNF-o thuc ddy qua trinh viém, tham gia vao qua trinh gidn mach, gay phu né, hoat
hoa té bao ndi mé mach mau manh va tang tinh tham thanh ndi mac. Cytokin tién viém
nay duoc san xuat boi dai thue bao, dudng bao, té bao T v.v. [176].

Nguoc lai, IL-10 1a mot cytokin khang viém trc ché ca té bao Thl va Th2 téng
hop IgE ciing nhu 1am ngin doi séng ciia bach cau wa acid [124]. IL-10 @c ché san
xudt TNF-a thong qua viéc giam tong hop cyclooxygenase 2, oxid nitric (iNOS) va
giam prostaglandin E2. Bén canh d6, IL-10 ciing &rc ché san xuit cytokin tién viém
nhu IL-1, IL-6, IL-12 do d6 ngin chin cac biéu hién cia cac khang nguyén va cac
phén tir trong t& bao don nhan, dai thyuc bao, bach cau trung tinh va té bao T. IL-10
gitp ting tinh thim thanh mach va ting kali mau, déng thoi giam triéu ching sot cua
tinh trang viém [176].

IL-6 1a cytokin da chuc nang trong vai tro diéu hoa mién dich, tao mau, phan
tmg viém bang cach diéu chinh tiang trudng té bao, kich hoat gen, su phat trién, su
séng con va biét hoa. IL-6 duoc tong hop va san xudt boi rat nhidu té bao khac nhau
nhu té bao don nhén, dai thuc bao, lympho T, lympho B, té bao ndi mé va nguyén bao
soi. Pac bi¢t, IL-6 tham gia vao giai doan cép cua qua trinh viém, bi€t hoa & bao
lympho B va san xuét cac globulin mién dich va tham gia qua trinh biét hoa cua céc té
bao lympho T. Ngoai ra, IL-6 ¢ hiéu qua khang viém véi kha ning e ché giai phong
IL-1 va TNF-a tir dai thuc bao [173]. Tocilizumab 13 mét thude Grc ché IL-6 dugc FDA
chip nhan dé diéu tri viém khép dang thap ning va “khang tri” tir ddu nim 2010 [174].

Luan an lya chon céc cytokin IL-10, IL-6 va TNF-a nham danh nghién cliru sau
hon anh hudng ctia hop chit Pogostemin C 1én dap tng viém. O ndng do 50,5 uM,
Pogostemin C c6 kha ning ting san sinh IL-10 va c6 kha nang trc ché san sinh TNF-o,
so v6i dbi chimg am ¢ muc ¢6 ¥ nghia thong ké (P < 0,05), nhung chua biéu hién rd

rang anh huong ddi véi IL-6.
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Xét vé mat cAu truc, hop chit Pogostemin C la m0t meroterpenoid vdi khung
sesquiterpen 14 a-humulen. a-humulen da duoc bao cdo c6 hoat tinh chong viém tuong
tu voi dexamethason, mot steroid chéng viém phé bién. Nghién ctru duogc thuc hién
v6i mo hinh gay phu ban chan chudt bang carrageenan di chi ra rang a-humulen thé
hién tic dung chéng viém hiéu qua & lidu tir 5-50 mg/kg so véi ching duong
dexamethason 1a 0,5 mg/kg. Cling trong nghién ctru nay, a-humulen dugc chimg minh
co tac dung giam ti 1€ TNF-a [177]. Ngoai ra, a-humulen con ¢6 tac dung giam dau,
chéng viém toan thin hay cuc bd khi dung duong ubng, dudng tiém tinh mach, boi
ngoai da hodc & dang khi dung. Bén canh do, a-humulen cho théy tiém ndng trong viéc
diéu tri cac chirng bénh viém khop, viem bao hoat dich, dau xo co v.v. Nhu vay, co thé
giai thich tac dung chdng viém cta Pogostemin C manh hon nhiéu so véi cac hop chét

khéc c6 thé do ciu tric c¢6 chira khung a-humulen.

Hop chit pogostemin C a-humulen
Hinh 4.3. Cau triic héa hoc ciia hop chdt Pogostemin C va a-humulen

4.3.2. Tac dung gy déc té bao ung thw

Bén canh tac dung chong viém, kha ning gy doc t bao cia cac hop chat mai
cling d3 dugc nghién ctru bang phuong phap str dung thudc nhuém SRB. Két qua cho
thiy hop chat Pogostemin A thé hién hoat tinh (rc ché tot trén ca 5 dong ung thu KB,
LU-1, AGS, Hep-G2, SW-480 voi gia tri ICso trong khoang 18,75 - 33,18 uM. Cac
hop chit con lai thé hién hoat tinh trung binh hoic yéu. Hop chit Pogostemin A duoc
tiép tuc danh gia kha ning cam tng apoptosis voi thudc nhuém Hoechst 33342,
phuong phap tric luu té bao véi bo Kit Annexin V/PI va kha ning cam ng san sinh

caspase-3.
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Qua trinh chét theo chuong trinh cua té bao (Apoptosis) dugc dic trung boi cac
dic diém hinh thai riéng biét va co ché sinh hoa phu thudc ning luong. Apoptosis
duoc coi 1a mot phan quan trong trong simg ho4 té bao thuong, su phat trién ciing nhu
hoat dong cua hé théng mién dich, su teo phu thudc vao hormon, sy phat trién phoi va
chét t& bao do hoa chat gay ra. N6 1a mot chuong trinh tu chét duoc dién ra tuan tu.
Trong do, céc té bao kich hoat mot sé enzym nhat dinh 1am phén rd nhén t bao va té
bao chat. Nhu vdy, apoptosis 13 can thiét cho sy phat trién va ton tai ctia cac sinh vat
song. Bét thudng trong qué trinh apoptosis c6 thé din dén nhiéu tinh trang bénh 1y nhu
ung thu, thoai héa than kinh, ton thwong do thiéu mau cuc bd va r6i loan tu mién.
Enzym caspase dong vai trd quan trong trong co ché apoptosis. Hau hét cac kich thich
nhidm kich hoat apoptosis déu lién quan dén enzym caspase theo nhimg cach khac
nhau. Céc caspase lién quan dén apoptosis dugc chia thinh 2 nhom la caspase nguoc
dong (-2, -8, -9 va-10) va caspase xudidong (-3, -6, -7 va-15)[178],[179], [180].

C6 hai con dudng apoptosis chinh: con dudong ngoai sinh hay con goi 1a con
duong thu thé chét va con duong ndi sinh hay con goi 1a con duong ty thé. Cac enzym
caspase dong vai trd quan trong trong co ché apoptosis. Hién nay da c6 bing chimg
cho thdy hai con dudng ndy c6 sy lién hé v&i nhau va cic phan tir sinh hoc trong mot
con duong c6 thé anh hudng dén con dudng kia. Hai con duong nay hoi tu tai cting
mdt con dudng thyc thi (execution pathway) déu lién quan dén caspase-3. Con duodng
thyc thi ndy bat dau tir viéc caspase-3 phan cat chat (rc ché yéu t6 phan manh DNA,
dan dén sy phan manh DNA, thoai hoa céc protein ctia khung té bao va nhan, lién két
chéo cua cac protein, hinh thanh céc thé apoptotic, biéu hién cac phdi tir voi cac thu
thé caa té bao thuc bao va cudi cung 1a sy hép thu cta céc té bao thuc bao. Ngoai ra,
caspase-3 cling véi cic caspase xudi dong gay ra sy phan cat protein kinaza, protein
bao, protein stra chita DNA va cac tiéu don vi tc ché cua ho endonuclease. K ét qua tao
ra nhimg thay doi hinh thai trong qua trinh chét theo chuong trinh cua té bao [178],
[179], [180].

Apoptosis dic trung boi su thay doi hinh thai t bao, sy ngung tu chat nhiém
sdc, su phan cit DNA va su phan manh nhan. Hoechst 33342 1a mét chit nhudm nhan

té bao dang huynh quang, c6 thé thim vao trong té bao. Khi hoechst 33342 gin véi
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phéan tir ADN, dudi su kich thich bdi ngudn anh sang cuc tim, phirc hop nay c6 thé
phét ra anh sang huynh quang mau xanh. Cuong d6 cao nhdt cia anh sang huynh
quang duoc thu nhan & budc sang 461 nm [126], [181]. Hoechst 33342 c6 tinh tham
t6t nén c6 thé thim vao va nhudm nhan giai doan dau cta apotosis. Trong khi céc chat
nhuém khac nhu propidium iodid (PI) hay ethidium bromid khong thé tham vao. Tuy
nhién, v&i cac té bao & giai doan sau cua apotosis, chit nhuom PI ¢6 thé xam nhdp vao
té bao va nhudém phan tir ADN. Do dé, thuong két hop hoechst 33342 v6i propidium
iodide dé phan tich cac giai doan ctia apotosis té bao [126], [181].

Mot trong nhitng biéu hién sém cua apoptosis d6 1a su di chuyén cta
phosphatidylserine (PS) tir phia trong mang nguyén chét ra bé mit té bao. Annexin V
12 mot protein gan voi phospholipid phu thudc vao ion Ca™ cé ai lyc manh véi PS, vi
vay Annexin V dugc gin v6i chat hién mau huynh quang FITC dugc str dung dé xac
dinh su biéu hién PS théng qua phuong phap dém té bao dong chay. Su dich chuyén
ctia PS thuong xay ra trude khi mang € bao bj pha hily trong qua trinh chét cua té bao
do apoptosis hodc hoai tr. Vi vdy nhud¢m annexin V thuong két hop véi PI dé xac dinh
apoptosis sém va muodn. Thong qua phuong phap nay, nhimg t& bao song khong
nhudm vé&i bat ki loai mau nhudém nio. Té bao biéu hién apoptosis sém bat mau véi
FITC-annexin V, té bao biéu hién apoptosis mudn bat mau véi ca FITC-annexin V va
PI; té bao chét do hoai tir chi bat mau véi thuée nhudom PI [127].

Luan an danh gia kha ning cam ung apoptosis ctia hop chit pogostemin A qua
ca 2 phuong phap nhudém Hoechst 33342 va tric Iru té bao véi Kit Annexin V/PL,
dong thoi nghién ciru kha ning cam Gng san sinh caspase-3. Két qua cho thiy, & ndng
d6 52,08 uM, hop chit Pogostemin A c6 kha nang cam tng apoptosis trén t& bao ung
thu phdi LU-1 théng qua viéc ¢d dic hodc phan manh nhin t bao véi ti 18 34,30%.
Ciing tai nong do nay, Pogostemin A c¢6 kha ning cam tng san sinh caspase-3 ting
1,22 1an so v6i d6i chimg am (P < 0.05); ti 1é té bao apoptosis som ting 14,9% va dic

biét 1a ti 1¢ apoptosis mudn ting 12,6% thong qua ki thuat dém té bao dong chay.
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4.3.3.Podc tinh cip

Poc tinh cap 1a doc tinh xdy ra sau khi ding mau thir mot lan hozc vai ba lan
trong ngay. Nghién cru doc tinh cAp nham cung cip thong tin cho viéc xép loai miic
d6 doc ctia mau tht, du doéan triéu ching va du kién bién phap diéu tri ngd doc cép,
thiét 1ap muc liéu cho nhimg thir nghiém doc tinh va tac dung ciing nhu pham vi an
toan clia mau nghién ctru tiép theo. LDso 1a mot thong sé quan trong dé danh gia doc
tinh ctia miu nghién ctru, cling nhu c¢in cir va duge xé4c dinh trude khi bat dau nghién
cuu tac dung sinh hoc trén dong vat [129]. Cao ethyl acetat cho hoat tinh chéng viém
trc ché NO kha tét, kha an toan véi dai thuc bao chudt duoc tiép tuc nghién ciru doc
tinh cép.

Sau khi tién hanh do liéu, tht nghiém duoc 1y doc tinh cép trén chudt duoc tién
hanh v&i 5 16 twong Gng 5 liéu theo duong udng 1a 6,4; 8,0; 9.,5; 11,0; 12,5 g/kg can
ning chudt, nham xac dinh lidu gay chét 50% dong vat thuc nghiém (LDso). Mic du
cac ca thé chudt duoc lua chon va chiam soc, tién hanh thir nghiém theo dung ti€u
chuan nham han ché nhimg sai sot trong nghién ctru, tuy nhién tirng c4 thé chudt khac
nhau ¢6 kha ning séng sét ciing nhu cac biéu hién khic nhau sau khi udng cao chiét.
Nhin chung, ti 1€ chudt chét tang dan theo li¢u nghién ctu. Cu thé, tai lidu 8,0 g/lkg can
ning chudt c6 3 chudt chét sau khoang 3 giv. Vai lidu twong duong 9,5 va 11,0 glkg
can ning co thé chudt, c6 7 chudt chét sau khi ubng khoang 2-5 gio. Vi lidu trong
duong 12,5 g/kg can ning co thé chudt, 10 chudt chét rai réc trong vong 1-7 gid sau.
Két qua nghién ctru di x4c dinh dugc liéu LDsg cila cao chiét ethyl acetat bang duong
udng 12 9,18 g cao/kg can ning chudt. Pay 1a cong b dau tién vé doc tinh cip cia cao
chiét ethyl acetat loai Tu hung tai thu hai ¢ Viét Nam. Két qua doc tinh cép cua cao
ethyl acetat Tu hung tai c6 thé lam co sé cho cac nghién ciru tiép theo trén dong vt
thuc nghiém.

So sanh gia tri LDsy ctia cao ethyl acetat trong nghién ctru nay va gia tri LDsg
cua cao methanol trong nghién ctru trudc day cta Nur va cdng su 1a 3,3 g/kg [6], c6
thé théy, cao ethyl acetat it doc hon cao toan phﬁn. That vay, cling trong ludn an nay,
so sanh két qua nghién ctru anh huong dén su phat trién binh thuong té bao dai thuc

bao chudt cua cao toan phﬁn methanol va cac cao chiét phan doan, tai néng do 100
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ng/mL, cao ethyl acetat co ti 16 té bao sdng cao 92,77%, trong khi cao methanol ciing
nhu cic cao chiét n-hexan, dicloromethan va cao nuéc tuong dbi thap trong khoang
31,18 - 63,09% (phép thir MTT trong nghién ctru chéng viém tic ché san sinh NO, tai
muc 3.3.1.1 - Bang 3.14). Nhu vdy, qua trinh chiét cao phan doan, nhiéu hop chit doc
c6 thé duoc phan b6 chu yéu tai cac phan doan khac nhu n-hexan, dicloromethan hodc
cao nudc. Bén canh do, trong s6 11 hop chat tim thay tir phan doan ethyl acetat, c6 8
hop chat duge danh giad anh huong dén su séng cua té bao dai thuc bao chudt RAW
264.7 (phép thir MTT trong nghién ciru chdng viém wc ché san sinh NO, tai muc
3.3.1.2 - Bang 3.16). Cu thé, ¢ lidéu 100 pg/mL, chi 3 hop chéat (Pogostemin B,
Pogostemonon B va Pogostemonon D) c6 ti 1¢ t& bao sdng cao trong khoang 13 95,4 -
105,94%, trong khi cac mau thir con lai ti 16 song cuia té bao thap (< 50%). Tai mirc
liéu thdp hon 14 20 pg/mL, ti 18 té bao séng sot & tit ca cac mau chét 1a trong doi cao
(71,34 - 105,57%). Nhu vay, phan 16n cac hop chat phan lap tir phan doan ethyl acetat
trong nghién ctru nay c6 gy doc va anh huong dén su séng cua té bao dai thuc bao
chudt.

Nhin chung, cac két qua nghién ctru ctia dé tai trén loai Tu hung tai di dan dén
viéc phan lap va xé4c dinh nhiéu hop chat c¢6 cau tric 1y tha va c6 hoat tinh sinh hoc tt.
Bén canh do, ludn an con ton tai nhiéu han ché. Sic ky 16p mong dugc st dung dé
kiém tra d6 tinh khiét ctia hop chét trude khi duoc tién hanh giri do phd xac dinh cdu
tric, nhung qua trinh thuc nghiém da bo qua bude chup anh SKLM cua cac hgp chét
phéan 1ap duoc. Vi vay, luan an da thiéu sét trong viéc cung cap SKLM lam minh
chung do tinh khiét ctia cac hop chét. Mic du, céc hop chét thu duoc chu yéu dang bot
c6 thé danh gia d6 tinh khiét qua diém chay. Tuy nhién, v&i khéi lugng cac hop chét
moéi thu duoc twong ddi thap va diéu kién thuc té phong nghién ctu con han ché,
nghién ctru d4 uu tién tap trung cac dir 1iéu quan trong, can thiét cho viéc xac dinh cau
truc va danh gia hoat tinh sinh hoc cta hop chét nén da khong thé tién hanh do cac
thong sb vat Iy nhu diém chay hay goc quay cuc. Ciing vi li do d6, mot sé hop chét
mo&i trong ludn 4n tam dimg lai ¢ viéc xac dinh cac cdu tric phang vi thiéu dit liéu pho

NOESY hay CD nham xéc dinh cdu hinh khong gian.
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Toém lai, qué trinh thyc hién dé tai da mang lai nhiing diém moi vé thanh phﬁn
héa hoc v6i 9 hop chat méi 1an dau duge tim thiy trong ty nhién. Bén canh d6, mot s
tac dung sinh hoc quan trong nhu tac dung chdng viém, gay ddc té bao ung thu cia cao
chiét toan phén, cic cao phan doan ciing nhu cac hop chit tinh khiét 3 duoc bao céo.
Pic biét, mot s6 hop chit tiém nang ciing di duoc nghién ciu sdu hon vé tac dung

sinh hoc.
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KET LUAN VA KIEN NGHI

KET LUAN

1. Vé thanh phin héa hoc ciia loai Tu hung tai

Tur than va 14 loai Tu hung tai da phan lap va xac dinh ciu trac hoa hoc cua 11
hop chét. Trong d6, c6 9 hop chat méi, bao gdbm 3 meroterpenoid (Pogostemin A-C), 5
dan xuit phloroglucinol (Pogostemonon A-D, Pogostemon D) va 1 triterpene
(ogostem) va 2 hop chat cii 1a diterpenoid (geranyllinalool) va sterol (stigmasterol).

3. Vé doc tinh cap va tic dung sinh hoc loai Tu huing tai

- Vé tac dung chdng viém in vitro:

+ Cao chiét ethyl acetat va dicloromethan thé hién hoat tinh trc ché san sinh NO
t6t v&i ICs0 25,28+1,52 va 28,68+1,49 ng/ml. Trong khi d6, mau cao n-hexan chua thé
hién hoat tinh & cac n@)ng d6 nghién ctru. Cac mau con lai bao gém cao methanol toan
phan va cao nuéc thé hién mirc hoat tinh kha va trung binh véi ICso trong khoang
60,54 - 64,73 pg/ml.

+ Hop chat Pogostemin C va Pogostemon D c6 kha ning (rc ché san sinh NO
manh véi ICso 1an lwot 14 3,76 = 0,15 va 7,29 + 0,74 uM, manh hon ching duong L-
NMMA ¢ cung diéu kién thtr nghiém. Cic mau thir khic nhu Pogostemonon A,
Pogostemonon C va Pogostemin B thé hién hoat tinh t6t voi ICs trong khoang 26,77 —
40,78 uM.

+ Hop chit Pogostemin C & ndng do 50,5 pM c6 kha ning cam Gng san sinh
IL-10 va tc ché san sinh TNF-a so v&i dbi chirng khoéng ¢ mau (P < 0,05).

- V& tac dung gy doc té bao ung thu

+ Hop chét Pogostemin A thé hién hoat tinh trung binh trén 5 dong té bao thir
nghi¢m 1a Hep-G2, AGS, KB, LU-1 va SW-480 vé1 ICso trong khoang 18,75 - 33,18
uM. Céc hop chét Pogostemin B-C, Pogostemonon A-C, Pogostemon D thé hién mirc
hoat tinh yéu voi ICso trong khoang 77,28 - 236,08 uM trén 5 dong té bao thir nghiém.
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+ Hop chét Pogostemin A ¢ ndng d6 52,08 uM c6 kha ning cam tmg apoptosis
trén té bao ung thu phéi LU-1, gay ra su c6 ddc hoac phan manh nhan té bao vai ti 18
34,30%:; cam trng san sinh caspase-3 véi ham luong ting 1,22 1an so v6i d6i chirng Am
(P < 0,05); ti 18 t& bao apoptosis sém ting 14,9% va dic biét ti 16 t& bao apoptosis
muodn ting 12,6% thong qua ki thuat dém té bao dong chay

- Pa xac dinh dugc lidu LDso ctia cao chiét ethyl acetat loai Tu hung tai bang

dudng udng trén chudt nhat tring 14 9,18 g/kg.

KIEN NGHI

Céc nghién ctru cia dé tai trén loai Tu hung tai (Pogostemon auricularius (L.)
Hassk.) dd dan dén viéc phan 1ap va xé4c dinh nhiéu hop chét c6 cdu tric 1y tha va ¢
hoat tinh sinh hoc tbt. Vi vay, dé tai xin c6 kién nghi sau

- Tiép tuc nghién ctru hoa thyc vat va hoat tinh sinh hoc ciia cdc phan doan khac
cua loai Tu hung tai.

- Tiép tuc nghién ciu tic dung chong viém cua cao chiét ethyl acetat trén dong
vat.

- Nghién ctru sau hon vé co ché tac dung ciing nhu mbi quan hé ciu trac hoa

hoc va hoat tinh sinh hoc cua cac hoat chét.
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PHU LUC 1
Phiéu giam dinh tén khoa hoc

VIEN SINH THAI VA CONG HOA XA HQI CHU NGHIA VIET NAM
TAINGUYEN SINH VAT Pic ip - Ty do - Hanh phiic
PHONG THUC VAT

Ha Noi. ngay 04 thang 08 nam 2016

Kinh gii: TS. Nguyén Thi Hodi, Khoa Y Duge, Truéng Pai hoe Y Duoe Hué

Phang Thyc vit, Vién Sinh thdi va Tai nguyén sinh vat nhan duge Dé
nghj gidm dinh mu thie vit, ngay 08/04/2016 cia
¥ Duge, Truomg Dai hoe Y Duge Hué, ¢ gui theo mau vit va toin b théng
tin lién quan dén miu vir.

Dia diém thu mdu: huyén Huéng Héa, tinh Quang Tri; théi gian thu
méu: théng 02/2016; ngui thu: Lé Tudn Anh, Trung tdm Khoa hge va Céong
ngh¢ Quang Trj.

Pai dién ctia Phong Thye vit, Vign Sinh thai va Tai nguyén sinh vat da
tién hanh gidm dinh miu trén. Nguoi gidm dinh: TS. Nguyén Thé Cuimg. Két
thic giam dinh, dgi dién cia Phong Thuc vit, Vién Sinh thdi va Tai nguyén
sinh vét co két ludn gidgm dinh sau:

Miu mang so 01 ¢6 tén khoa hoc 1a Pogostemon auricularius (L.) Hassk.
(Tu hing tai}, thude ho Bac ha {Lamiaceae)

Miiu mang s6 02 c6 tén khoa hoc 13 Huperzia phlegmaria (1..) Rothm,
(Théng dit rdu), thude ho Thong dét (Lycopodiaceae)

Xin giri két lufin gidm dinh t6i TS. Nguyén Thi Hoai, Khoa Y Dugc,

Xiic nhin ciia Vién Sinh thai & TNSV Nguii gidm dinh

. I

Nguyén Thé Cwimg

rong Xuédn Lam
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Hinh dnh miu tiéu ban Tu hung tai - Pogostemon auricularius
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CTPT: C23H2607

KLPT: 414,4540

- Phd HR-ESI-MS
- Phd6CD
- Ph6 IR

(Pogostemon D)

OH OH

- Phd 'H-NMR E

2 13 4
- Ph6é "C-NMR
- Phé HSQC
- Pho HMBC
- Pho NOESY

o- [(san 1 zeszavien © e
A L A T e _l:hL’TL. L vawest sz b R v (LIRS €0 e e
pd 12 o o " " e ”w: e 0 0 m 230 JE2 freb) al vo o 310 1m0 1 1m < r 123 See 0 Ve jech) 0 e =) 61
: Tl o bo Cuw s {ass)

Phé HR-ESI-MS ciia hop chat PH18

PL-81



Circular Dichroism (mdag)

."f.‘ I I,-'llll IHE‘ ;
g ! A : -
M — A0 N W
. : i I'I : \.\ : ;
[N\ | N
se=s 4 iTIz -\.-E-- ..J:.Il.. & ......:L.:I... .?.. -
) ;.= £
. P\ | Eo
e e ERGROORCET L ELEE e e SE——
: f ; :
; \ . [
TPy e e | e bt s e onbo aandiie oy
i i PN & E
: : X f :
i i i \ i | i
RIS A R ;
: : : T :
i | | ..|1: I.I . |
: : ; T S :
. o . BB N
260 280 300 320 340 360 380 400

200

220

240

Wavelength (nm)

Phé CD ciia hop chat PH18

PL-82



B sHiMaDZU

— el g .'-.-...\ s et e -,I
s L
*T L
iz a
(| o § E;
75— II | =
| {
||
= :
i ‘ ‘ J
| &
| § ¢ :
& (134
|!' g
gl
B
4000 3500 #5001 2000 1500 1000 500
PH18 1iemn
Base (L) Araa Corr. Area
i il 20546 2,482 1z
2 325,87 201 0824
3. 3549 _|1.0e6 (0371
4 424.34 1.164 oz
5 435.71 3.251 |2.651
& 548,29 7550 EET
7 E75.09 2,828 0.508
8 0768 aar2 0683
2 779,24 .74 L3r2
10 [B10.75 E10.1 4.802 |1.004
11 | B5E,30 (B B2 1.247 10332
12 | 904 BT B3 14813 1556
13 | B47.05 151 D538
14 104348 {11674 4585
15 T1ETT (B2 |B.205
18 [118a29 5.7EE [3011
ar [12zz.87 16.085 |a.334
1B 131831 24.234 Tz
13 1405 96 |1B398 12,554
20 1504.48 16.687 113,77
3| 156742 15,694 3047
22 |185man 33876 10.17
23 | 17205 1.617 h26E
] 24BR.17 a.033 |oas
25 644,47 jogz D055 !
3G ;0243 1,802 LT
27 27714 7144 (X3
28 287354 16.734 |4.455 .
28 34504 34799 | 26,668

DratedTime; 192018 5:31:11 PM
M, ol Scans:

Resolution;

Apodization;

Pho IR ciia hop chat PH18

PL-83



PH1E-CDC13-1H

Z "I ] ppm

@_

T 1
T 6 5 4

P | 88
18 || ;- l“'"‘ B #‘q
le=| I S ] B ﬂ|ll‘||q Iﬂii

Phé "H-NMR ciia hop chiat PH18

PH1B-CDC1l3-1H

3.651

1.10
in
Al
133
T
-
¥
L4
LK

Ph6 'H-NMR ciia hop chat PH18

PL-84

..'.:-G(--'J:l:: L]
Froceseing . pararmbecy
ELRNE

B4 2THIGE.




PH18-CDC13-C13CPD n%n

200 480 460 &8 420 100 B0 60 an 20 0 ppm

Pho '*C-NMR ciia hop chat PH18

PH18-CDCl13-C13CPD -}q-; E-

208 200 4198 190 488 180 178 170 168 160 188 180 148 148 135 130 128 120 195 110 105 ppm

Phé '*C-NMR ciia hop chiat PH18

PL-85



PH18-CDC13-C13CED _Eg)g.

&'T o0'T S°F 0't SE O'Ft Ss'F O'G =°% 0°'% §'9
I I i i I i I

L -
|
i
. r =l
T
)
- — 8
e
v
tn
]
) .8
- - | —
oh | —
2 —_
- |—
1
- EE—
T T T
- L = L o)
i B = o @ -4 w & w K =
=] = =] = g = = g =] =1 = =3 =] ﬁ

Pho HSQC ciia hop chit PH18

PL-86



#'T 9°T 8T 0O'% EE #'F 9°Z A'E 0O°E ET'E WE 9°C

. [=
=
e
[
B |h flﬁ
3
' ¥
&
WEY N -
|
[ ] it
e R R I '
HEHEEEEE&EEEJHQEEE&EEEEE:§
Phé HSQC ciia hop chit PH1S
mw——l——r—vl-ﬁwwmmlmjmlﬂﬂw%w« 3
il
— h—
'u
- a2
[P n
| a
8
o
o
- — :——§
L —J '|-_
. '_
- — [ ==
- L —
|
-— —
] !;r r:.- Pt B - - = |1~ |-I- - - |:| |:~ rl- y : I :
S (M) %) = o L -] o - -] (5] £ w (5] = [=] o =] -l th (L] L a

Pho HSQC ciia hop chiat PH18

PL-87



PH18-CDC13-HMBC

] L L_MU_EPPE

¥ gy W0 E 10
iy :
i £ 20

'
[N

T
40
I

L 50

60

T

fh'm

0 g ALAT T O L ! KA (TR DAL AR (EabiA) i
12 11 10 8 8 T & 3 L] 3 2 1 ppm

Ph6 HMBC ciia hop chat PH18

PL-88



PH18-CDC13-HMBC

12 11 10 9 a

10%

110

118

120

125

-135

140

- 180

1535

160

165

170

7

<

Pho HMBC cia hgp chat PH18

PHI1B-CDC13-HMBEC

——

:f L] ..

oo

bLiL]

110

120

128

-130

140

145
150
155
160
165
170
178
1ED
185

190

[ 105
: 0 i

L 200

4.5 4.4 2.8 b 2.8 2.0 1.% PEm

4

>

Pho HMBC cua hgp chat PH18

PL-89



B'f GS°f O0°€E S°E 4O'F S°F 66 55 0°9
I e i

b |

E

wid O'T

e
¥ . *
H 4 =
+ -
i |5
&
.'.-
- +

g -
}
L
—
e
= - =
-
T — |
- — I
— |

-

—
e
=] (o [ g
L= n (=] in

: : i A
-
— o - -
e — =
Pho HMBC ctia hop chat PH18
PH18-CDC13-NOESY B R
| P gl R
| | | ai G | i _|”|| - §%§:7"~“13?§E~"
: e A
e i

|
18,370 pym
ko fRF7

¥ - FrooeRRLRg parAeETaiE
ar aod
AR TOOAIE
DATAY
i
o an
]
I.an

Frocessiay perasacacs
pard
AT TREE
AET_FOOALET Alde

¥
L
L]

EEREAET AREEEE

Pho NOESY ciia hop chat PH18

PL-90

T

JHENH=-£ TOT2-8THS



PH1B-CDC13-NOESY B R

Crirrmes {haba Fapamsbmrs
"l“l_ﬂlf:

PRI TR s

b
i

*
L B ]

EERIEREE

-

anu
sE

W - Mgl Edie s Cass
™= aiis

T [T
FTEARE FE.01 2ERY Wy
- 14 ATF ppw
=t NCACES-TRRS

—_ T3 - Fevmaniag e less
AT 133

1]
ar ARE DOMILIE My
el LA
aan
aa & an
o a
w ]

i - FTeCsRRLEY PeramRbaTT
ar . 2AR
- ALabme-TARD
&F NUTFOALAT e
. . - s e DArAT
[ i
140 9 ] T 6 5 4 3 2 1 ppm L P

o

Pho NOESY ciia hop chiat PH18

PHIB-CDC13-NOESY B

“ i ey R
. EROWRLI_pare
LA 1
| B
EEn R . A i A _I i . :-lqul.ul.-n-m.—:--
[
L]

b Fvimasay
Tima N
TAS TR Pt

HEE
i

:
]
;

u
£
E
£
]

RERARRREN )RR
:
g

=

on
EER
]

™ o CTOLATE s

#i - AoEUELELE Ll
‘@ ¢ + » T
4.5 = & OO, 2] M
- SO0

14,978 ppm
STaCEs-TRSE

T
I
]

- Fumeeasing pessesbars
lazxd
BER OIS A
I.:Il'n:
o a8

FroCEmRLEg parmsatars
et

Tl G- TP
BEF. FOO30 AT M
u‘lrJl'I

“m.
-
+
v
BEREEEET REEpEREY

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 FRm

4 an
a

Pho NOESY ciia hop chat PH18

PL-91



PH18-CDC13-NOESY

B R
Cmrrpaf (aria Pocosyiscy
L (LN T
AR i
] i
FEm A L iy
Tims
1.0 ]
L
a4 L v
—_— ax
| [ ax
1.4 P
L
[ ' | A
1.6+ + (a— =
| — ™
| L)
1.8 L — =
- ark
| ara
z.9 2 " + :-_.— ax
2.2- ]
'] f#
2. 4+ rir
s
i oy
2. 6+ i
1 i :
oy
2.8 PrE
[ ] [
)
3.0 resans
=i
3.2 FF - FUCOMARING Posams Lery
ar ]
ar AR FOAATIN e
3.4 o) g
1 im o an
3.8 + + ] -
1 1 = Froossmrsy o bary
Y.+ it ia2d
- = CaLeu-TRFT
ar NS TOOALT e
s veam ey s B pra-ma 1 . = n'rq?'
11 1 ] B T & PP -

@ Ar
0

Pho NOESY ciia hop chat PH18

PL-92



Phu luc 3.9. Pho ciia hop chit PH14

(Pogostem)
CTPT: C3H505 11
KLPT: 488,3502 AL
- Pho HR-ESI-MS 19
- Ph6IR
- Phd 'H-NMR
- Phé PC-NMR
- Pho HMBC
- Ph6 HSQC
- Ph6 COSY
- Pho NOESY

Pho HR-ESI-MS ciia hop chat PH14

PL-93




EsHiMaADZU

105 -
Ty S P e vt WY O )
2T l‘l'l'?"' 1 I Ll 1Y ,-’-. [ e
Ll ' "| il "
-1'.|_|.H 1o X Jg I EE.II :
" | | TR/ il
%0 . /i 7 e -+ 84 |
r | ! £l 55? 'EI' |
| | f Lo oy
'l
\ 3 § B !
l. |.' E h 1
b i |
| | d || |
| II E L
1 “ |
1 "
¥ :
451 : i -
4500 a500 3000 2500 2000 1500 1000 500
PH14 fiem
Paai: Ir_ﬂn_.jul_ty Em.lnmﬂty__!:gg_{l_*!l Area Corr, Area
1 B53.57 524 017 (557 .43 0.6 002
2 584.08 95.81 049 :607.58 1059 0.03
3 E71.23 .26 52 168473 ;039 oG
4 792,74 8711 0.66 BZ16 046 0.04
5 E39.03 8762 0.95 5447 (0,26 | 008
B 560,27 9105 472 'GBT.55 129 1048
[ 1047.05 .84 2264 107626 594 .
E 100843 EA.98 5.56 1118.71 1.55 D57
o 113029 347 1.85 1147 65 (.66 [PRE
L1 116653 95.43 215 (178815 05 L E]
Ly feTadle 9704 133 ji2o.an Lo jo1g
12 1381.03 g3 5 471 139838 0.85 (0.3
13 1442 75 w27 0.8 1444, 68 034 10,04
W 1ares 9153 282 149676 093 025
15 152376 971 237 183727 07 {012
16 162885 B7A3 1.72 1E51.07 1.14 lo.0a
17 1660.71 B2 26 0.87 1662.64 1032 100
L 266043 2541 235 [2eTa.v2 405 {21
19 2335.52 T6.86 1276 a2 11,14 a4
) 3420 43 E3.48 74T 3616.55 ‘833 41
Commment; Date/Time,  MI42008 5:08:39 PM
PHL4 Mo, of Scans;
Resoluon;
Aposdization:
User; IR-Prestige

Pho IR ciia hop chit PH14

PL-94



PH14-CDC13-1H %
B R

Frucowrd

BE '.;-'.-l N E

Phé 'H-NMR ciia hop chit PH14

PH14-CDC13-1H

v . ¥

W/
] ! ol
A A i 1l

59 58 57 56 55 54 53 53 51 50 4.9 48 47 45 45 44 43 42 41 40 33 38 37 36 35 34 33 ppm
b3 k4 E =] & !: E

Pho '"H-NMR ciia hop chat PH14

PL-95



PH14-CDC13-1H ;
BROKER

T 1.6 1.5 1.4 13 1.2 1.1 1.0

2.1 2.0 1.2 1.

2%
)
138
133
il
1
=
3.5
405
-]
44T
[ %]

Pho 'H-NMR ciia hgp chiat PH14

FH14-CDC13-C13CPD

120 100 B0 0 a0 20 0 ppm

Pho 3*C-NMR ciia hop chat PH14

200 180 160 140

PL-96



PH14-CDC13-C13CED n%“

Phé '*C-NMR ciia hop chat PH14

PHE14-CDC13-C13CPED -Eg.

iR W - o =) T
S AT n m = = c < ~ s

i L
55 50 4 w0 35 30 25 20 % o
Phé *C-NMR ciia hop chiat PH14

PL-97



PH14-CDC13-HSQC

|

b AR
L]
- 44
k-] 1‘
v L)
] . L}
L L]
L 1]
- L
a [ ]
L) e -
[ ]
]
]
L ]
L]
[ ]
L]
]
e e et S Tl o SRR o e
6.0 5.5 B5. 4. 4.0 3.5 3.0 2. 2.0 1.5 1.0

Pho HSQC ciia hop chiat PH14

PL-98

—_

— 10

15

— 20

—- 25

— 30

— 35

- 40

— 45

- 50

- 55

- &0

— 65

70

-~ 75

a0

— B5

g0

— 95

100

—105

110

—115

-120




L]
]
- -]
Phé HSQC ciia hop chit PH14

[ =
= e
o

g

a8 -

Sk

ar -

L Lk
- =

SE

0z

Pho HSQC ciia hop chat PH14

PL-99

—

o’
¥

ATy

2OSH-ETOI0-FTHA

JOsH-ETOO0-FIHA

I



PH14-CDC13-HMBC

Ll

ul"' ¢

f e

Lw&Ul -

10

20

30

.lli

{ 1“

j|.|'

40

50

70
80
90
}1nn
é11u
?120
313n
%1¢u

- 150

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5

2.

0

Phé HMBC ciia hop chit PH14

PL-100



6'E

B'E

L'E

F'E

£'E

0 TP &%
i I 1

§'E '€

PIT -

GOT -

oAt

ke o o m =
(] (=2 w = 13

Pho HMBC ciia hop chat PH14

oL -

1L

g

Pho HMBC ciia hop chat PH14
PL-101

L —3 —_— _
b=
_—
=
-
— T —
- s =
L
T T T T
L [v] ra b L [ ] [ =
tn =] w =] in =} ] [=] i=

JHNH-ETOOD-FTHA

JHRH-ETOOI-FIHA



— a
5 = ® =
o = S
"
@ | =

s gy

T
e
JENH-ET2T2-PFITHS

. =x
= = 5‘
= G-
o = —
- - —
|
o= ]
o
T T T T
= = - - = - - [ -
e L wi Ly Lo | = (=1 o L) L m o — -4
(=] L= L= o o A (=] (5 (=] w (=] i [ =] (5] (=1

oa
1 1l
I
JENH-ETIID-FIHA

el

L]

UEI o
o

i T T T T T
:E @ - o & @ in i - - \
o w = () L=1 [E R=] w L =] [

Q€
wieded

Pho HMBC ciia hop chat PH14

PL-102



PH14-CDC1 3'5-H.HBC

18

' MM S 11__ _,lilllr'-___f.'rll'u‘ll'\-"\."..I-r"'"""-'-q". -"ﬂ"'rllka__\_ﬁ-":hllf l"‘.l"l__ I 5 W l '.-"

FPpm

—10

—15

—20

25

- 30

35

40

45

- 50

Pho HMBC ciia hop chat PH14

PL-103



PH14-CDC13-COSYGR

UL

_ A _H‘-"-"‘J' L

3.5+

1.0
1.5-:
5.-:5-
E.Ei

6.0

R 7 | SRRy T TRRRE S SERRP S SRR

'.'D""'3:5""Ei'ﬂ""1'.'5"“2_;'3""1'.'5

T | S

darrawe WIT?{IEW;:.;:
W 1

I3 - Brgmimi b e Form by
Ly
A

A
Time
T

LT

R - PTOAEALEY AT TS
= razd

=r ]
= DEray
R a
as & an
] a
v E.an
L = Frocmmecy -
& . MIAI!
ncd o
zr NEC.TOCACTN M
= QAT
AER a

el e
- d

Phé COSY ciia hop chat PH14

PH14-CDCl3=-COSYGP

‘ .."‘u lLHJ =

Chrramd Gaba Faramsiars
r?‘“]’_f.‘l:

A i
X2 - Runpilai i Parasebade
Pk FOITIATT
|r'-'|'-m|- e

i Pt
PASRATY N L
FTLraTE num
= 2aan
R FENT cacnn
Lt ]
ad i
ol A RS W
rroazm T IBIEN e
2 EFERNIAD mam
L &,
[l 114,388 wews
ol . 3
™
oa
ar
ary
a2
i
ark
ma

LAt

FE gk e iy i

=

my B0 ATE
FLFARE MW AN Wy
F o #, 75 ppm
e Br
R ey
ar raz

&r BT DOOLTY M
el DETAT

£ L

2= d.an

o a

e ]

L - FITORRALEY JUTERSLECE
A 144

e o

=F AR TO0IN TN M
e OETAE
Fr] a

2 d

o= @

Pho COSY ciia hop chat PH14

PL-104



PH14{-CDC13-COSY¥YGEP

Furramt Deta Parasetacs
s

LI0GSAT_FR18
o H
FR 1
Ppm Fi = Boquimitdon Parassbars
nans BE LT
Fima 1. o8
TR
FRaaNT
FULFEOG
m
1.0 ez
W
o
o)
Fioars
i
BLEL L i,
178" o
b
m
i
Bl
o2
2.0 ]
* 80 O T e P e
e AL f] s
wror 00 . LA e
M n
L id. (3 Ea
Fl 1300 wwmer
2.5 Fi? FE0. 0 wwms
PR T AFOALOD W
E 2IHERT ¥

wmmare CEAITENT CHARNEL smes
SRAMEL | . 3

a0, 200
: Ya.oa 4
3.0- F4 1003, 00 g
; | Fl - Scqwimition parametare
£ ara
- | s e
- FISRES M PE30%0 Ky
-2 — £ EE
3.5- [ R re—— e
=] ! e T
L] _— ¥
# 9 ® e s e
tn P
4.0- . e o
.;P - = i S e i
Fl —_— 2? rexe
o bow. sraas T s
4.0 3.5 300 2.5 2.0 1.5 1.0 Fpm 3 Eur
2 ,
A ? A
Phé COSY ciia hop chit PH14
PH14-CDC13-COSYGF
] B R
|I !F Cerrast [uta Pearasebacy
l|| ke LRt wid
| A H
A . " ¢ [ I| | | s 2
Ppm e Y - A _._!J".r"'\.u":'\ JRET A :.lf'-"’ L b PO Y o " e E.- lmnlumnm:;mw

Edma—

i s=reser

IR0 ZFIALEE Al
in

18, P s

i 18, 00 masa

LEEd ARD. OO mnm
FLH] IF . AfiEey &
FrEE FopNdrATC) W
— (ANTEWT CMARNKY, —
R EMRZI0, 2E0

el A, @ §

E PO, B0 e

T H

&FTH 0. 24w awa
FITAsY A TRATO Ny
i @, T ppm
Fetnza

- PrassaaLig s ta i
(1}

aF S0, FO0dE TS e
W A
S0 L

) £

Gl [

ES i.d0

Fi - _Frosessilg Farssstsrs
xT FTT]

[ oF

I 0w, JE0ar hs aae
(o]

i [

L © Ar

e ¥

Phé COSY ciia hop chiat PH14
PL-105



PH14-CDC13-NOESY

B R
furrent Gare Feraestars
AN LAl Aiid
FER -
PR 4
| 2
ppa ) E__mulzm;u:\::::u.;
-1 -1 Fime ir.1a
| Tz -t
i FROSGT 3 mm PARRD B
i yuLrRas
1.0 { P cacia
: = 2
: o 4398, 93 Br
FroExs F. aeried wa
1.8+ ] A FATUTIN Twe
1 L] . al
: o 124,700 veec
] = LB, waas
P e I .i. = R saiRteE
i ol Rt
ALy EOIETMETT wwn
O T e
2.5 i B OAERAIT wan
™ F.OIEFRIO wec
3 n oo - llD.Jgjlll_ Ay
= L 1
r 13,00 s
e g e
3 5 LAl 2T AFERIED W
L PLEID F.oasararoa W
P e e
AN SMAIID, 100
4.0 Eray 3,00 8
FId# Pl o0 waeme
;J: Arpuiel kEmm nrmbﬁ.—l
4.5 s ARE.201A
Flisxs LEREEREFT R
u. Tea
Fcos  atatunreee T
5.0 Fi - Procassisg pasasstars
s Sa0. 2000200 Aade
. o -
5.5 3 ] o A
1 2 ! i el
..I . ' > = F1 - Frisssiiey sl
it { pt T
o NFP.2E001T0 Ml
T T T T T T T T o e
6.0 5.5 50 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm ? i !
e r
A Nd A
Pho NOESY cua hop chat PH14
PH14-CDC13-NOESY
B R
Wl rent INTa FaSass-isls
] ey 1fewaar_pazd
O [
n | ] i
PEm i | ,«._IJ._ __l'.!'._ o LN .__U,*ﬁ,* I’l,J"_ | M-I e L gt artas Megmies
; . e L
H FREAND I e FAMND AN/
1.0 ++ T, i . A ﬂﬁ FOLFEMT :n:i!'
- L ¥
o u
WA #ANE. BiN Aa
R G EEE
I ] .2
1.5 = = = R
| Lid AP E
o FOOMTOLET rac
* o i 332 raasy e
o v bl
2.9 Q i
i |
. ‘I 'I ¥l i 10, 8¢ umac
<] 000 unes
2.5 FI? 2900, IE usec
] VinT A Sdimodde . w
raaie ¥ 2hdanazy w
meaveE QEADTENT COAMANL Sssss
SeEAMIIf EMAGID. I
"
i) o o (1} v el
¥l - Soqeisicion pesssstars
L o T
' wn ARF XIE WNE
- Kk Al 1 TEER AE
¥ - o™ FTT
+_ - /‘l - ’—h il Stwtar: TRPY e
.8 g - i P
¥ | g
o AL T
- ; - & l o o
cn "
4.0 1 4 . 1o
’ L - - Fl = Procsmaisg paressésrs
- H — —_ w 1
pred Fitms-TErI
1 : " 300, J0ATTE be
T T T T T L) AT
1.0 3.5, 3.0 2.5 2.0 1.5 1.0 ppm G ogm :

Phé NOESY ciia hop chit PH14

PL-106



[

.

I e

PH14-CDC13-NOESY

A L l.‘-*.

i

Tanbs Farrums b

i :lwr_mr:

Corrans

T - MampaiaiBdew Parssstese
Ll JEITaR Y

T - ACQUIACTiEE PATESSLETE
™= e

ar §O0, 2AT 0 R
IR 4 1ATALE Ky

- 8. 768 o
i AERC-THRS

[ T ———

I

ar TFE, POMAETE
L LATAE

L)

T a am

- a

(. r.an

it

Currest feta Faremsiars
Ll AT

1.8
w
1.8
2.0
2.1
2.2
2:2 21.I}I lrl I.IE 1.4 1.2 1iI}l ﬂ.rB
Phé NOESY ciia hop chit PH14
PH14-CDC13-NOESY |
T _|"._ o s I__.'u_ ,-\U Jlll.
ﬂ.ﬂ-. i

4.5

_ﬂr:
=] z
F2 © emmiai bien Pareiarn
iata_ ouTLAT
fims AF.kd
] apE
FACAND 8w PR ARS
LR aman
w oA
ELVEVT OMCET
nn ¥
ox s

S -~ rERaCERR-Ea

FTEANE T 1E AN W
L AMIZE s
L .20
o 114, 330 s
== AT e
™ 288 K
o ¥ AL pen
i 1. T AzadR
an L ]
el P AR d
arz . BO00333 mm
are FSRIARANE pac
e FoPeAR83E pec
— E
arcz ANCFCIALEE MMl
oy "
Pl 1088 e
L 23,48 wesa
rr? FI05. 48 wdea
s 23, O33R W
ot T gessaazg W
mm—— A [
i) § 0. 188
ey L]
PrE 1003, 30w
e Acquisi piew parasscscy
& - Z3F
aroct o0
rreaer
-
P Stacewr-TAFT
P - FvcRsR LAy P R
ar 1aad

ar NP OO0aL T M
Ll OEIAE

A

i) o an

- a

e r.an

T = Proosss sy fecess bary
r i Ladd
L= HLaCww=TFRD

& SR TOOAI T M
e pErEE
[ i

da aan

) a

Pho NOESY ciia hop chat PH14

PL-107



Phu luc 3.10. Phoé ciia hop chit PH5

(Geranyllinalool)
CTPT: C20H340 1|/ 10 ™ )
OH
. ~
KLPT: 290,2610 N N NN

- Phd 'H-NMR
- Phé BC-NMR
- Phé HSQC

PEHS5-CDC13~-1H ;‘ﬁ
B I! R

J ‘I 1 H
10 9 B T E -1 4 3 2 1 0 ppm
o [ o e Vo | | R
S 2w L I e e e
JES ) L ) ot | o e

Pho '"H-NMR ciia hop chat PH5

PL-108



6.0

100 oy |

1.9 1.8

PHS-CDC13-1H

5k I n e
g =4 g

il

5.8 57 5.8 55 5.4 53 ol

= o
= =

{EH}
1.26

Phé 'H-NMR ciia hop chat PH5

PHE-CDC13-1H

s

et |

7 1.8 1.5 1.4 1.3
| 1
"

12 ppm
2

& 14
438

BRI

Phé '"H-NMR ciia hop chat PH5

PL-109



PHE-CDC1l3-C13CPD n@u

SRR 11 R

0 180 160 140 120 100 B0 60 40 20 0 ppm

Pho '*C-NMR ciia hop chat PH5

PHS-CDC13-C13CPD -%"

' o
e MWMMMMMJW.W vt el g e i i et el Wby
145 140 135 130 125 120 115 ppm

Pho '*C-NMR ciia hop chiat PH5

PL-110



PH5-CDC13-C13CED .%“

b e e a5 g s o 7 e v sy s g A o el o Bt

43 42 41 4D 39 38 37 35 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 Ppm

Phé '*C-NMR ciia hop chit PH5

ST e

L=}
= [l =
(E.]
un
E [
in . - .‘i-
=]
S
in
S
iS
=
(=]
(5]
i
[=]
a
i
a :
b % L (=
(=1 |
=] % - - !':‘.——-
e |
- | —
- [ H - = [
in e e e = = oy = ) i in = sl (] ﬁ
= L= (=3 f=1 L= = o = [=) (=1 = (=] (=] =

Phé HSQC ciia hop chat PH5

PL-111

2OSH-ETo02-5Hd



PHES-CDC13-HS0C

! AL

T

.1 60 5.9 5.8 5.7 5,6 5.5 5.4 5.3 5.2 5,1 5.0

- 110

-1158

125

130

-138

- 140

- 145

. T
°©

e

on

>

Pho HSQC ciia hop chat PH5

0@

o

T T T T T T T T T
2.2 2.1 2.0 1.%9 18 1.7 1.6 1.5 1.4 1.3 1.2

16

- 20

- 22

- 24

- 26

- 28

- 30

32

- a4

- 36

38

40

42

Ppm

>

Pho HSQC ciia hop chit PH5

PL-112



Phu luc 3.11. Phd ciia hop chat PH17
(Stigmasterol)

CTPT: C29H430
KLPT: 412,7020

- Phé '"H-NMR
- Pho BC-NMR ™

PH17-CDC13-1H E%ﬂ

i
)
) |
h il /
14 10 a a T B 5 4 3 2 1 i] Ppm
= b} m ey A el eI A~
555 i S m i m e e  | S
= =] L T e e A o e A

Phé 'H-NMR ciia hop chiat PH17

PL-113



PH17-CDCl13-1H

i R
= i
~ o
b, o
1]
Ly
i
|
i
]
| |! .J
i
i
) | § 1 il
ool | | | |
I|I. i i ] I'.'I
B | il W
i 1] |I|. f
!t — Lo o —_— —_— o =

3.0 2.5 40 ppm

Pho 'H-NMR ciia hop chat PH17

PH17-CDCl13-1H EEE
a [+

B O 8w oW E F oEEEEaym

Phé 'H-NMR ciia hop chat PH17
PL-114



PH17-CDC13-C13CPD H}ﬁﬂ

200 160 160 140 120 10¢ &0 &0 40 z0 0 ppm

Pho *C-NMR ciia hop chat PH17

PH17-CDC13-C13CED n}@n

|

75 To 65 &0 55 50 45 40 35 30 25

Ph6 '*C-NMR ciia hop chat PH17

Ppm

PL-115



