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PAT VAN PE

Viét Nam nam trong ving khi hau nhiét déi gié mua quanh nim néng am, c6 hé
thuyc vat vo cung phong phu va da dang. Tu xa xua, cha ong ta da sir dung cac dugc
liu 1am thudc chita bénh rat c6 hidu qua. Ngay nay, nhitng hop chat tu nhién c6 hoat
tinh sinh hoc duoc phan 1ap tir ciy co di dugc tng dung trong nhiéu linh vyc, trong d6
c6 nganh Dugc dung dé san xuat thubc phong va chita bénh. Vi vay, ngudn ciy thudc
dan gian ciing nhu von sir dung phong pht ciia dong bao cac dan tdc van 13 kho tang
quy gia dé kham pha, tim kiém nhiéu loai thuéc méi c6 hiéu lyc cao cho cong tac

phong va chira bénh.

O Viét Nam, Tam bop (Physalis angulata L., ho Ca Solanaceae) dugc str dung dé
tdm cho tré em rom sdy, nhitng ngudi bj man ngira, toan cdy con dung sic ubng diéu
trj viém khép, ctimg khop [1], [2]. Qua tong quan trén thé gidi cho thdy, cac cao chiét
va hop chat tinh khiét phan 1ap tir P. angulata L. c6 hoat tinh khang viém, giam dau,
giy doc té bao ung thu, chong hen suyén, diéu hoa mién dich, khang khuan, khang
nam, loi tiéu... v&i cac nhom chét nhu tinh dau, withanolid, flavonoid, terpenoid, acid
phenolic va carotenoid. Tuy nhién, & Viét Nam, TAm bop chua dugc quan tam nhiéu.
Trong nganh nong nghi¢p va 1am nghiép con coi loai nay nhu mét loai cé dai, chua co

nhiéu bao cdo vé thanh phan hoa hoc cling nhu tac dung sinh hoc.

Véi muc dich gop phan nghién ciru vé thuc vat, thanh phan hoa hoc ciing nhu
hoat tinh sinh hoc ctia Tam bop, chirg minh viéc st dung vi thudc trong dan gian,
nhat 13 tic dung chong viém, giam dau, chdng ung thu..., dong thoi nham bo sung ciy
thudc méi vao kho tang ciy thuéc Viét Nam va nang cao gia tri ctia cdy tam bop vé
mit dugc hoc, luan an: “Nghién ctru dic diém thwe vat, thanh phan héa hoc va mét
s0 tac dung sinh hoc ciia cAy TAm bop (Physalis angulata L.), ho Ca (Solanaceae)”
duoc thuc hién vdi ba muc tiéu sau:

1. M6 ta dugc hinh théi thuc vat, gidm dinh tén khoa hoc va xac dinh duoc dac
diém vi hoc cia cay Tam bop.

2. Chiét xuit, phan 13p va xac dinh dugc cAu tric héa hoc mot sb hop chét tir cay
Tam bop.

3. Danh gia dugc mét sb tac dung sinh hoc cua cao chiét va mot sb hop chat phan

lap dugc tir cdy Tam bop.



CHUONG 1
TONG QUAN

1.1. THUC VAT HQC
1.1.1. Vi tri phan loai

Tam bop hay con goi 1a Lu lu céi, Thu lu, Toan tuong, thuoc ho Ca (Solanaceae),

bo Solanales, gidi Plantae, chi Physalis L. va loai Physalis angulata L. [3].

“Physalis” theo tiéng Hy Lap c6 nghia 13 'bong bong' dung dé chi dai hoa duoc
th6i phong 1én nhu cai bong bong. Chi Physalis va lodi P. angulata déu dugc nha thyc
vat hoc noi tiéng Thuy Pién Carl von Linné xac 1ap ndm 1753 (L. Species Plantarum
1:183.1753). Chi Physalis trén thé gi6i hién di biét c6 khoang 75 loai [4], [5] hodc ¢6
tai liéu cho biét c6 t6i 90 - 100 loai [2], [6]. Ngudi ta cho rang, Mexico 14 noi phat sinh
cta chi Physalis, vé sau duoc du nhap va phét tan rong rii ra cac ving nhiét déi, can
nhiét d6i & chau My ciing nhu cac chau lyc khac trén thé giéi [7], [8]. O Mexico hién
van 14 noi tap trung su da dang cao va c6 nhiéu loai dic hitu cta chi Physalis [9]. Chi
Physalis chtra nhiéu loai dugc trong dé 14y qua, lam canh hodc dé in sdng hodc niu
chin. Loai duoc trong phd bién nhit & Bic My 1a Tomatillo (P. philadelphica), thudng
duogc trong dé 1am thyc pham va duoc st dung trong sét xanh (salsa verde). Nhiéu loai
khac nhu cay chum rudt Cape (P. peruviana) va ca chua vo hoac ca chua muyaca ¢
Nam M¥ (P. pubescens) da duoc trong va ldy qua chua cua chung [10]. Cay 1ong dén
Trung Quéc (Physalis alkekengi) 1a mot loai cdy canh duoc trong dé 1y vo c6 mau do

cam ruc r& [1], [7].

O Viét Nam, nguoi dau tién dé cap vé chi Physalis L. va loai Tam bop (P.
angulata L.) 1a Joannis de Loureiro trong “Flora cochinchinensis”, I: 129., Berolori,
nam 1790 [11]. Sau J. de Loureiro, ndm 1915 trong “Flore générale de 1'Indo-Chine”,
T.4:335, Gustave Henri Bonati ciing md ta chi va loai Tam bop ké trén [12]. Tac gia
ngudi Viét Nam nghién ctru phan loai thuc vat ho Ca (Solanaceae) noi chung hay chi
Physalis va loai TAm bop (P. angulata L.) ndi riéng dang cha ¥ ¢6 2 nguoi: (1) Pham
Hoang Ho (“Cay c6 Mién Nam Viét Nam”, Quyén II, 1972) [13] va “Cay co Viét
Nam”, Quyén II, 2000 [14]) va (2) Vit Van Hop (Thuc vat chi Viét Nam, 2017, T.17 -
Solanaceae, tr.35-45) [5]. Bén canh cac tai li¢u vé phan loai nay, tir ndm 1954 dén nay,
loai Tam bop (P. angulata L.) cling dugc dé cap trong nhiéu tai liéu vé thuc vat hoc

khac ciing nhu vé cdy thudc Viét Nam.



1.1.2. Pic diém thuc vat

Cay thdo, sdng hing nim, cao ti 1 m. Than nhin c6 goc canh, phan canh nhiéu.
La moc so le, hinh trai xoan, dai 3 - 5,5 cm, rong 2 - 4 cm, géc hinh ném, dau thuén
nhon, mép nguyén hodc do6i khi xé thity nho va luon séng; cudng 1a dai 1 - 3 cm. Hoa
moc don ddc & ké 14, ru Xuéng, mau vang tuoi hoac tréng nhat, ¢4 khi diém chidm tim
& giita; dai hinh chudng, 5 ring nhon c6 16ng; trang 5 canh han lién, c6 16ng to & mit
ngoai; nhi 5 dinh ¢ géc trang; bau 2 . Qua mong, hinh cau, nhin, mau do, bao boc boi
dai to dong truong co phién mong; hat nhiéu, det, hinh than. Mua hoa qua: thang 5 - 7
[15].

1.1.3. Phan bd va sinh thai

Tam bop - P. angulata 1a mot loai ngoai lai c6 ngudn gde tir chau M¥ nhiét déi
va hién nay, c6 sy phin bd ¢ ving nhiét d6i [16], [17]. Pay 1a mot loai di thyc tiém
nang trong cac h¢ sinh thai Dia Trung Hai, loai nay dugc ghi nhan & Ai Cap boi
Tackholm (1974) [18], Thé Nhi Ky bdi Gonen va cong sy (2000) [19] va tir Iraq cta
Al-Ellagi (2012) [20]. Sau dd, dugc ghi nhan tir Syria bo1 Mahklouf [2]. Nhitng phat

hién nay la mot diém mai vé sy di thyc cua loai nay ¢ khu vuc Dia Trung Hai.

O Viét Nam, Tam bop dugc coi 1a loai co6 dai moc & khép noi, t ving déng béng
dén vung nai & d§ cao 1500 m (Son La, Lang Son, Bic Giang, Ha N1, Ninh Binh, Da
Néng, Kon Tum, Gia Lai, Ba Ria - Viing Tau, thanh phd H6 Chi Minh) [21]. Cay wa
sang va c6 thé hoi chiu bong, thuong moc trén dat am, & rudng ngd, bai song, noi dat
triing, trén nuong rdy hoic & nhiing bii hoang xung quanh lang ban. Hang nim, ciy
con moc tur hat vao khoang thang 4 - 5. Cay sinh trudng nhanh trong mua hé, sau khi
ra hoa qua, toan cay sé& lui. Thoi gian hat nam trén mat dat thuong dai hon (1 - 2 thang)

vong doi cua cay [15].
1.2. CAC THANH PHAN HOA HQC CHINH

Tam bop rat da dang thanh phan hoa hoc, & cac bo phan khac nhau cuia cay.
1.2.1. Tinh dau

Céc nhom chéat dugce xac dinh trong tinh dau cia loai P. angulata 13 diterpen
(31,7%), acid béo (22,8%), sesquiterpen dang oxy hoa (22,3%) va cac hop chit thom
(13,6%). Cac hop chat monoterpen chiém ham luong rat thap [22].

Thanh phan chinh cua tinh dau 14 phytol (31,7%) va hexahydrofarnesyl aceton
hoic 6,10,14-trimethy-2-pentadecanon (18,8%). Thanh phan c¢6 ham luong déng ké 1a
n-nonadecan (8,6%) va acid n-hexadecanoic (5,0%). Cac hop chit c6 ham lwong thip



cia tinh dau bao gém heptadecan (3,8%), acid oleic (3,6%), 2-methylpentadecan
(3,3%), farnesol acetat (2,8%) va 2-phenylundecan (2,3%) [22].

1.2.2. Carotenoid

D3 c6 22 hop chit carotenoid tir qua cua loai P. angulata duoc xac dinh bang sic
ky 1ong hiéu ning cao véi dau do ddy di 6t quang két hop voi sic ky khdi phd 2 1an
(HPLC-PDA-MS/MS), trong d6 trans-caroten 1a thanh phan chinh, chiém 62,2%, sau
doé 1a 9-cis-caroten (2,9%) va trans-cryptoxanthin (2,7%) [23].

1.2.3. Nhém hep chéit phi phenolic

Trong nhoém nay, dau tién phai ké dén cac withanolid. Hién nay, dd c6 hon 100
withanolid duoc phan 1ap tir tim bop.
1.2.3.1. Withanolid

Withanolid trong ty nhién dugc chia lam 2 loai co ban: d-lacton/lactol (loai A) va
y-lacton/lactol (loai B) [24]. Cac hop chat withanolid phan lap tir lodi P. angulata
thudc loai A; ngoai ra con mot ) hop chat withanolid khéc khong thudc 2 loai A va B.

» Withanolid véi khung d-lacton/lactol (loai A)

Céc withanolid loai A chia thanh 2 nhom dua trén bd khung khong bi bién d6i (1)
hay bi bién d6i (II):

+ Cdc withanolid nhom [

Trong nhém I, cac withanolid tur loai P. angulata dugc phan thanh 3 nhoém nho:

5p,6p-epoxid, withanolid-5-en va withanolid trung gian (Hinh 1.1).

5B,6B-Epoxid Withanolid-5-en Withanolid trung gian
Hinh 1.1. Céu tric ciia cac withanolid véi b khung khong bi bién doi (I)
¢ Cac withanolid dang 5p,65-epoxid

Céc withanolid dang 58,6f-epoxid thuong cé cau hinh 17a hodc 178 va ndi doi
& vi tri 16. Cu tric ciia cac hop chat nay duoc liét ké trong bang duéi day:



Bang 1.1. Cac hop chit withanolid dang 58,6f-epoxid phan lap tir TAm bép

STT Tén chat Ciu tric héa hoc TLTK

Withanolid 58,68-epoxid véi ciu hinh 178

1 Physagulid J [25], [26]
(20S8,22R)-5p(6)-epoxy-

2 45,14p,15a-trihydroxy-1- [27]
oxowith-2,24-dienolid

3 Physapubenolid [27]

4 24,25-Epoxywithanolid D [28]
4-0-Acetyl-24,25-

> cpoxywithanolid D 28]

6 14a-Hydroxyixocarpanolid [29]




7 Physangulid B [28]
8 Physagulid N [30]
9 Physagulid M [30]
10  Physangulid acetonid [28]
11  Physagulid I [25], [26]
12 Withanolid E [31]
13  Physagulid P [32]
14  Physagulid S [27]
15  4p-Hydroxywithanolid [31]




12:

R1 = R3 = R5 = H, R2 = OC-OH, R4

=OH
13: Rl = OH, R2 :ﬂ-OH, R3 = OAC,
R,=Rs=H
14: Rl = R5 = OH, Rzzﬂ-OH, R3 =
16  Withangulatin B OAc,R4,=H [31]
15: Rl = R4 = OH, R2= (X-OH, R3 =
H,Rs=H
16: R, =R; =R;=O0OH, R,=a-OH,
R5 =H
: [26], [33],
17  Physagulin H [34]
[27], [33],
18  Physagulin C [34], [35],
[36]
19 Physagulid R 17:Ri =R, =H [27]
18: Rl = OH, R2 =H
19: R1 = OH, R2 = OH
20  Physangulatin | [26]
21  Physagulid O [30]
20: R = a-OCHs; 21: R = f-OCH;
22  Withangulatin C [31]
23 Withangulatin E [31]




24  Withangulatin H [31]
22: Ry =H, R, =0H, R; =0OCH3;, R4
=H
23: Rl H R2 = OCH3, R3 R4 H
24: Rl OCH3, R2 H R3 H R4 =
OH
Withanolid 54,64-epoxid véi nhém 16-en
[26], [27],
25  Physagulin A [32], [33],
[34], [36]
26  Withangulatin I [37]
27  Physagulid U [27]
[25], [27],
28 Withangulatin A 25:R; =H, R, =Ac,R; =R4=H [32], [33],
26: R, ==0,R,= Ac, R; =R, = H [[33 7]]» [[é?;]]’
27:R,=OH,R,=R;=R,=H ’
29 Physagulid C 28: R, = OH R,= AC R;=R,=H [25]
29:R;=0OH,R,=Ac,R;=H,Ry =
OH
30  Physagulid D [25]
30: R] OH R2 AC R3 OH R4 =
H
31  Withangulatin F [31]
: [26], [33],
32 Physagulin N 139]

31: R1 Rz— H R3 OH
32: R1 = OCH3, Rzz OAC, R3 =H




Cic hop chat withanolid 54,6p-epoxid khac

33  Physagulid V [27]
34  Physagulid T [27]
33: R, =0H, R, =H
34: R, =H, R, =OH
35  Physangulid [40]

+ Cac withanolid-5-en

Cac hop chat withanolid-5-en phan lap tir Tam boép cd cau hinh 178
Daturametelin A (36) [36], pubesenolid (37) [38] va physagulin D (38) [33], [36], [38]
(Hinh 1.2).

OGlc

RO 37R=H
36 38R =Glc

Hinh 1.2. Céc hop chit 178-withanolid-5-en phan lap tir cAdy Tam bép
% Céc withanolid trung gian

Céc hop chat withanolid trung gian phan 1ap tir TAm bép c6 cu hinh 178 hodc
17a hodc ndi d6i & C-16 (nhém 16-en). Cau tric cua cac hop chat nay duoc liét ké

trong bang sau:



Bang 1.2. Cac hop chét withanolid trung gian phén 1ap tir TAm bép

STT Tén chit Céu triic héa hoc TLTK
Withanolid trung gian véi khung 174
[25], [26],
39 PhysagulinJ [33], [34],
[38], [39]

40 Physangulatin M [26]

41 Physangulatin N Ii“OH [26]

42  Physagulid A 39:R, = OH, R, = f-OH, R; = Ac, Ry = [25]

Rs=R¢=R;=H
43  Physagulid B 40: R, = OH, R, = a-H, R = Ac, R, = [25]
44 Physagulid E Rs=R¢=R;,=H [25]
41: R, =0OH, R, =a-H, R; =Ry =H,
Rs=0OH,Rs=R;=H
42: Ry =0H, R, =f-OH,R3 =Ac, Ry =
Rs=R¢=H, R;=O0H
(20S,22R)-15a-

45 Acetoxy-5a-chloro- 43:R, = OH, R, = f-OH, R; = Ac, Ry = (25]
6p,14p-dihydroxy-1- Rs=H,R¢=OH, R, =H
oxowitha-2,24-dienolid 44: R, =OH, R, =-OH, R; = Ac, R, =

(X-OH R5 R6 = R7 =H
45:R; =Cl, R, =f4-OH, R; = Ac, Ry =
Rs=R¢=R;=H
Withanolid trung gian véi khung 17«
[25], [26],

46 Physagulin K [33], [34],

[38], [39]

47  Physagulin P [27], [39]

OR
48 14-Epi-physagulin P Ry 2 OH [39]

10



Rs=Rs=H

49 Physangulatin K

50 Withangulatin G [31]

47 R] R2 H R3 ﬁ-OH, R4 = OAC,

Rs=a-OH, Rg=H

48: R] = R2 = H, R3 = (X-OH, R4 = OAC,
Rs=0a-OH, R¢=H

49: R] = H R2 = CH3, R3 :ﬂ-OH, R4 =

51 Withaperuvin OAc,Rs=Rs=H [31]

50: R, =0OH, R, =H, R;=a-OH, R, =
H, Rs = p-OH, Ry = OH

51: R, =0OH, R, =H, R;=a-OH, R, =

Rs=H, Rg=0OH
[26], [32],
52 Physagulin F [33], [34],
[36]
53 Physagulin G [36]
26],[32
54 Physagulin I [26], [32],
52: R, =OH,R,=Ac,R;=H [33], [34]
55 Physangulatin J 53: R, =0OH, R, = Ac, R; = OGlc [26]
54. R] Cl R2 AC R3 H
56 Physangulatin L 55:R; =OCH;, R, = Ac, Ry =H [26]

56:R1:OH,R2:R3:H

57 Withangulatin D [31]

11



Withanolid trung gian véi nhom 16-en

58 Physagulin L [33], [38]
59  Physagulin O [38]
[25], [26],
60 Physagulin B [33], [34],
[36], [38]
61 Physagulid F [25]
[25], [26],
6 Withaminimi [32], [33],
ithaminimin
60: R, = H, Ry = a-Cl, R; = f-OH, Ry = [34], [36],
o-OH, Rs; = a-OAc, Rc=R;,=H [38], [39]
61:R,=H,R,=a-OH,R;=f-OH, R, — .
63  Physagulin M : 2 s =F R [25], [33]
=R5=a—OH,R6=R7=H
64 Physagulin E 62: R, =H, R, = a-OH, R; = 8-OH, R, [36]
= a-OH, Rs = a-OAc, Rs =R, = H
65 Physangulatin A o-OH, Rs = a-OAc, Re =Ry [26]
63: R, =H, R, =a-OH, Ry =$-OH, R,
66 Physangulatin E = a-OH, Rs = a-OAc, Rg = OH, R, [26]
67 Physangulatin H —H [26]
64: R] = H, R2 = a—OH, R3 :ﬂ-OH, R4
68 Physangulatin D = a-OH, Rs = 0-OAc, Rg= H, R, = [26]
69 Physangulatin B OGle [26]

12



65: R, =H, R, = a-OH, R; = f-OH, R, 261
= B-OH, Rs = ¢-OH, Rg=R;=H

70  Physangulatin F

71  Physagulid G [25]

66: R] = H, R2 = OC-OH, R3 zﬁ-OH, R4

72 Physagulin Q =FB-OH, Rs = a-OCH;, Rs =R, =H [25], [39]

67: R1 =H, R, = a-OCH3;, R; = f-OH,
ﬂ OH R5 OC-OAC R() = R7 =
H
68: R, = H, R, = -OH, R; = a-OH, R4
—ﬁOH R5 aOAc R6—R7—H
69: R, =H, R, = a-OH, R; = 4-OH, R,
— B-OH, Rs = f-OH, Rs =R, = H

70: R, = H, R, = 0-OH, R; = 3-OH, R,

73  Physagulid H [25]
Zﬁ-OH, R5 :ﬂ-OCHg, R6 = R7 =H
71:R1 H RZ—R3 R4 OCOH R5—
OC-OAC, R() = R7 =H
72: R, =H, R, =p-OH, Ry; = a-Cl, Ry =
OC-OH R5 o- OAC R6 = R7 =H
73: R, =R, =f-OH, R; = a-Cl, Ry = a-
OH R5 a- OAC R6 = R7 =H
74 Physangulatin C [26]
75  Withaminimin acetonid [26]
76  Physangulatin G [26]

13



+ Cdc withanolid nhom 11

Trong nhém II, cac withanolid tir cAy Tam bép duoc chia thanh 3 phian nhém

nho: Physalin, neophysalin va withaphysalin (Hinh 1.3, Bang 1.3).

Physalin Neophysalin Withaphysalin

Hinh 1.3. Céu tric ciia ciac withanolid véi b khung bi bién doi (II)

Bang 1.3. Cac hop chit withanolid nhém II phén ldp tir TAm bop

STT Tén chat Céu tric hoa hoc TLTK

Physalin

77  Aromaphysalin A [41]

[31], [42], [43],
[44], [45], [45],
[46], [47]

78  Physalin G

[31], [42], [44],
[45], [45], [46],
[48]

79  Physalin B

[43], [44], [45],

80 Physalin H [45], [46]




81 Physalin R [46]
82  Physalin VI [46]
83 Physalin VII [46]
84 Isophysalin B [46]
[31], [42], [43],
85 Physalin D [44], [46], [48],
[49]
254-
86 Hydroxyphysalin D [46]
87 Physalinl (311, [42]. [45];
85: R, =H, R, = a-OH, Ry = f-OH, R, [46]
. = R5 =H
88 Physalin VIII [46]
86: R, =H, R, =a-OH, R; = -OH, R,
5p-Hydroxy-6a- =H, Rs = OH
89 31}111020'5’161' . 87:Ri=H R, =a-OCH, Ry = f-OH, [43]
ihydrophysalin R,=Rs=H
Sa-Ethoxy-6/- 88: R, =H, R, =a-
90 hydroxy-5,6- OC(O)CHOHCH,COOCH;, R; = [43]
dihydrophysalin B p-OH,R;=Rs=H
91 Physalin D 89: 1}1 y EI’ Ry =p-OH, R; = o-Cl, R, [46]
=Rs=H
92  Physalin E 90: R, = H, R, = f-OCH,CH;, R; = a- [44], [45]
OH, R4 = R5 =H
R — _ _ [31], [42], [44],
93 Physalin F PRI R O R = O R [4s), (461, (471,
S [48], [49],

15



92: R1 = H, R2 = OC-OH, R3 = H, R4 =

4  PhysalinJ
9 ysalin OH.R.-H

[31], [42], [45]

93: R; =H, R, + Ry = 5p,6f-peroxid,
R3 = R4 = R5 =H

94: R, = H, R, + Ry = 5a,6a-peroxid,

Physalin K
95 ysalin R,—R,—R.—H [44]
95: R, + R, =4a,5a-peroxid, Ry =R, =
R5 =H
96 Physalin IX [46]
97 Physalin T [31]
98 Physalin W [31]
R
99 Physalin U 97: R, =H, R,=a-OH, R; = f-OH [42]
98: R1 = OCH3, R2: R3 =H
99: R1 = OCH3, R2 + R3 = Sﬂ,6ﬁ-
peroxid
100 Physalin V [42]
101 Physalin P [43], [46]

Withaphysalin

16



102 Withaphysalin Y [26]

103 Withaphysalin Z [26]

> Mot s6 hop chit withanolid khac
Mot sb withanolid khac phan 1ap tir Tam bop duoc liét ké trong bang dudi day:

Bang 1.4. Cac hop chit withanolid khac phén lap tir Tam bép

STT Tén chat Ciu tric héa hoc TLTK

104 Aromaphysalin B [50]

105 Aminophysalin A [43]

17



106 Physanolid A [31], [42]
107 Physalin X [50]
108 Physalin XI [51]
109 Physangulidin A [52]
110 Physangulidin B [52]

109: R1 = CH3, R2 =H
111 Physangulidin C [52]
110: R] = OH, R2 = CH3

111: R] = CH3, R2 = OH

1.2.3.2. Terpenoid
Mot s6 terpenoid phan lap tir Tam bop duoc trinh bay trong bang dudi day:

Bang 1.5. Cac hop chit terpenoid phan lap tir TAm bop

STT Tén chat Céu tric hoa hoc TLTK
112 Physangulatosid G [53]
113  Physangulatosid A [53]




112: R1 = OGIC, R2 = H, R3 = GlC,

114 Physangulatosid F [53]
113: Rl = H, R2 = OGIC, R3 =Glc
115 Physangulatosid H [53]
114: R, = H, R, = OGlc(2<-1)Glc, R; = Glc
115: R, = H, R, = OH, R; = Glc-[(2<-1)Glc]-
, (6<-1)Glc
116 Physangulatosid J [53]
116: R, =H, R, = OGlc(2<-1)Glc, R3 = Glc(2<-
1)Glc
117 Physangulatosid K [53]
118 Physangulatosid E [53]
119 Physangulatosid L R B [53]
118: R = CH,0Glc(2<-1)Glc
119: R = COOGlIc(2<-1)Gle
120 Physangulatosid B [53]
0]
121 Physangulatosid D [53]
RO— =
120: R = Glc(2<-1)Glc,
121: R = Glc-[(2<-1)Glc]-(6<-1)Glc
122 [53]

Physangulatosid C O
0%3




122: R = Glc(2<-1)Glc,

123 Physangulatosid | [53]
123: R = Glc-[(2<-1)Glc]-(6<-1)Glc

124  Acid oleanoic [54]
125 Squalen o _ _ P P P [55]
126 Squalen-1-ol 125R=H; 126 R = On [55]

127  Phyto o~ [55]

1.2.4. Nh6ém hop chit phenolic
Mot s6 hop chat thudc nhom phenolic ciing duoc bao cdo trong Tam bop nhur
flavonoid, cac acid phenolic, lignan,... Ham lugng ctia ching trong cac by phan khac
nhau cua cay la khac nhau [56].
1.2.4.1. Flavonoid
Mot s6 flavonoid ciing duge bao cdo phan lap tir Tam bop (Bang 1.6).

Bang 1.6. Cac hop chit flavonoid phén ldp tir TAm bop

STT Tén chit Céu tric héa hoc TLTK
Kaempferol 7-O-
128 ) Rs [57]
rhamnosid

OH
Kaempferol 3-O- R0 O O R
129 O | :

osid [58]
rutinosi OR,
OH O
Kaempferol 3-O-
130 rutinosid-7-O- 128: R, = H, R, =Rha, R; =R, =H [58]
glucopyranosid 129: R; = Gle(6<-1)Rha, R, =R3;=R,=H
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Quercetin 3-0- H
132 [59]
methyl ether 131: R, =R, =R3;=H, R, =OH

132: R, = CH3, R, =R; =H, R, = OH [471, [59]

133 Isoquercetrin
133: R] = GlC, R2 = R3 = H, R4 = OH
134 Quercetin 3-0- (47], [59]
rutinosid 134: R; = Gle(6<-1)Rha, R, =R3;=H, Ry = )
OH
Quercetin3-O- 135 R = Gal(6<-1)Rha, R, = R; = H, R, =
135 rhamnosyl- OH [33]
(1—6)-galactosid
136: R; = Glc(6<-1)Rha, R, =R3;=H, Ry =
Isorhamnetin 3-O- OCH;
136 . [59]
rutinosid 137: R, = Gle(2<-1)Rha, R, = H, R; = R, =
Mpyricetin 3-O- OH
137 [60]

neohesperidosid

1.2.4.2. Mgt sé hop chit phenolic khdc

Mot s6 hop chat phenolic khac da dugce phan lap tir Tam bop duge trinh bay
trong bang dudi day:

Bang 1.7. Cac hop chit phenolic phan lap tir Tam bép

STT Tén chat Céu tric hoa hoc TLTK

138 Phenethanol-fS-vicianosid @_\ [61]
= -

Benzylalchohol O-a-L-
138: R = CH,0Glc(6<1)Ara

139 arabinopyranosyl(1—6)-f-p- [59]
glucopyranosid 139: R = OGlc(6<1)Ara
140 Physangulosid A [62]
R4 -

141 Gaultherin [61]
OR,

142 Physangulosid B 140: Rl — COOCH3, R2 — GIC(2<- [62]
1)Glc

143 Guaiacyl-f-p-primeverosid [61]
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141: R, = COOCHjs;, R, = Glc(6<-
1)Ara

Methyl salicylat 2-0- 142: Rl = OCH3, R2 = GIC(2<-1)G1C

144 , [59]
triglycosid 143: R, = OCH;, R, = Glc(6<-1)Ara

144: Rl = OCH3, R2 = GIC-[(2<-
1)Gle]-(6<-1)Xyl

HO OH
HsCO : O N-"0oH [59]
GlcO

OCH,

145 Icarisid E;

1.3. TAC DUNG SINH HQC
1.3.1. Hoat tinh khang viém

Cao nudc tir & Tam bop lidu 1 mg/kg cho thiy hoat tinh khang viém dang ké,
1am giam thé tich dich tiét, tong s6 té bao viém, hoat tinh adenosin deaminase (ADA),
nitric oxid (NO) va prostaglandin E2 (PGE2) tuong tng 1a 50%, 41%, 20%, 60% va
41%. Vi liu 5 mg/kg, hoat tinh khang viém manh hon, cu thé, cac chi sd viém trén
giam 1an luot 13 84%, 80%, 43%, 70% va 75%. Ngoai ra, nong d6 yéu t6 ting truong
bién d6i beta (TGF-P) di ting l1én 9700 pg/mL khi dung liéu 5 mg/kg, so véi
160 pg/mL trong nhom duoc diéu tri bang gia duoc va 137 pg/mL trong nhom duoc
diéu tri bang indomethacin. Két qua chi ra rang, cao nuéc ré Tam bop thé hién hoat
tinh chéng viém va diéu hoa mién dich manh thong qua con duong cyclooxygenase,
NO, ting sinh té bao lympho va san xuat TGF-B [63].

Hoat tinh khang viém cua cac cao chiét tir 14 cAy Tam bop (MeOH, EtOH, nudéc)
da duogc danh gia & cac néng do khac nhau (62,5; 125; 250; 500; 1000 va 2000 pg/mL)
trén t& bao hong cdu mau ngudi theo phuwong phap 6n dinh mang té bao mau. Két qua
cho thiy, cac cao chiét nay thé hién tac dung trc ché viém phu thudc vao ndng do; phan
trim Gc ché viém cao nhét tai 2000 pg/mL. Tai ndong dd 2000 pg/mL cua cac cao
MeOH, EtOH va nudc c6 ty 18 e ché viém 1an lugt 13 69,9%:; 85,9%; 74,2% va chimng
duong diclofenac 13 89,9%. Tac dung nay cé thé 1a do sy c6 mat cia cac steroid,
alkaloid va flavonoid trong cac phan doan khic nhau. Trong cac cao chiét nay, cao
EtOH thé hién tac dung manh nhét, sau d6 dén cao nudc va cudi cung la cao MeOH.
Céc cao chiét nay ciing dugc danh gia hoat tinh khang viém khép theo phuong phap

bién tinh protein. Cac két qua ciing twong tu nhu phuong phap 6n dinh mang té bao,
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trong do phén tram (e ché tai 2000 ng/mL cua cac cao MeOH, EtOH, nudc va
diclofenac 1an luot 1a 68,9%, 82,9%, 73,7% va 89,2% [64].

Cao MeOH cua 14 Tam bop ciing thé hién hoat tinh khang viém trén mé hinh giy
phu ban chan chudt bang carrageenan v&i phan trim tc ché 13 62,71% & liéu 400

mg/kg va tac dung nay phu thudc vao lidu [65].

Nghién ctu kha nang chéng viém cua 10 loai dugc li¢u thuong duogc st dung
trong y hoc dan gian Colombia qua viéc danh gia anh huong dbi véi viéc san xuat NO
trong dai thuc bao RAW 264.7 dugc kich thich bang lipopolysaccharid (LPS). Duoc
lidu co tac dung manh nhét s& duoc danh gia tiép in vivo trén mo hinh phu tai chudt
bang 12-O-tetradecanoyl-phorbol-13-acetate (TPA). Cao toan phan EtOH 96% cua
Tam bop cho tac dung manh nhat. Tiép tuc chiét cao phan doan Tam bop, sau do tién
hanh danh gia tic dung cua cic cao ndy. Két qua cho thdy, cao phan doan
dichloromethan thé hién hoat tinh manh nhit trén mé hinh in vitro, tc ché san xuét
NO, PGE2, interleukin (IL)-1f, IL-6, yéu t hoai tir khdi u alpha (TNF-a) va protein
hoa tri don bao (MCP-1). In vivo, phan doan dichloromethan tc ché dang ké phu tai
chudt va hoat dong ctia enzym myeloperoxidase (MPO) gidm 10 rét sy xam nhdp cua

bach cau vao mo [66].

Hoat tinh khang viém cua physalin E, mot seco-steroid duoc phan 1ap tir cdy Tam
bop di dugce danh gia trén cic mo hinh viém da cdp va man tinh gy ra boi TPA va
oxazolon trong tai chudt. Nhitng thay d6i vé phi/dd day cua tai, san xuat cic cytokin
tién viém (TNF-a va interferon (IFN)-y), hoat tinh ctia enzym MPO va céc két qua md
hoc va hoa hoc mién dich da duoc phan tich nhu 1a céac chi sb cua viém da. Physalin E
(0,125; 0,25 va 0,5 mg/tai) c6 kha ning trc ché viém da do TPA va oxazolon gy ra,
dan dén giam dang ké tinh trang phi/do day cua tai, cic cytokin giy viém va hoat
dong MPO [67].

Tac dung trc ché san sinh NO do LPS giy ra trong cac dai thuc bao cua cac hop
chat phan lap tir cdy Tam bop ciing dugc thir nghiém. Két qua chi ra rang, cac hop chat
physangulatin C, D, E, I, J va K, physagulid I va J, physagulin A, B, H, I va N phan
lap tir than va 14 cia cAy Tam bop {rc ché san xuat NO véi gia tri ICso 14 1,36 - 11,59
uM [26]; physangulatosid F-J c¢6 ICs, nam trong khoang 15,9 + 1,0 - 60,7 + 3,8 uM
[53], physalin X va aromaphysalin B 1a 68,50 va 29,69 uM [50], aromaphysalin A 1a
51,64 uM [41] va withaminimin 13 69,6 + 4,5 uM [68]. Hop chat physalin B, F, H va
isophysalin B cling thé hién hoat tinh @c ché dang ké véi gia tri ICsy 0,32 - 4,03 uM,
trong khi cac hop chét physalin V, VII, physalin I va physalin D, cho thiy tic dung rc
ché vira phai voi gid tri ICso1a 12,83 - 34,19 uM. So sanh tac dung Gc ché cia céac
physalin cho thiy, lién két d6i A>°va proton & C-25 ¢6 vai trd quan trong. Hop chit
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isophysalin B cho thiy tic dung trc ché déng ké, trong khi physalin VII {rc ché vira
phai. Diéu nay c6 thé giai thich 12 do proton H-25 lam ting hoat dong trc ché ¢ hop
chat isophysalin B. Tuong tu nhu hop chat physalin B va D, cho thay tic dung tc ché
yéu vi 5-en da bi hydroxyl hoa. Tuy nhién, hop chat physalin D, thé hién tac dung tc
ché vira phai, nguyén nhéan c6 thé do anh huong cia cau hinh OH-5 va OH-6 dén hoat
tinh wc ché [46].

1.3.2. Hoat tinh giam dau

Cao nudc tir 1& cuia Tam bop vai lidu 10 - 30 mg/kg, e ché dang ké (83 + 8 va
66 + 5%) cac con co thit bung do acid acetic gy ra véi liéu trc ché 50% (IDs) 1a 18,5
(17,4 - 19,8) va 21,5 (18,9 - 24,4) mg/kg. Véi lidu 10 - 60 mg/kg, cao nudc ré Tam bop
cling trc ché dang ké (100%) giai doan cubi ctia con dau do formalin gy ra voi IDs 14
20,8 (18,4 - 23,4) mg/kg. Khi cho chudt dung cao nudc tir ré Tam bop véi lidu 60
mg/kg hodc morphin 10 mg/kg lam ting dang ké thoi gian phan ung trén mo hinh

mam noéng [69].

Cao MeOH tir 14 cta cady Tam bop (200, 300 va 400 mg/kg trong luong co thé)
d3 duoc danh gia hoat dong giam dau trén mé hinh gdy dau quin bang acid acetic &
chudt nhit tring chung Swiss. Tac dung giam dau cta cao chiét dugc so sanh véi ddi
chtng duong ibuprofen (100 mg/kg). Két qua cho thiy, cao chiét thé hién tac dung
giam dau dang ké va phu thudc vao lidu, voi su (e ché 72,7% & liéu 400 mg/kg so vdi
ibuprofen (100 mg/kg) 1a 21,2% (p < 0,05) [65].

1.3.3. Hoat tinh giy ddc té bao ung thw

Tam bop da duoc ching minh nhu mét tac nhan héa hoc ngin ngira ung thu in
vitro thong qua viéc nghién ciru vai tro ctia Tam bop trong viéc diéu chinh su ting
sinh, chu ky té bao va qua trinh chét theo churong trinh (apoptosis) trén cac dong té bao
ung thu va & nguoi (MAD-MB 231 va MCF-7). Xt 1y véi Tam bop & cac nong do
khac nhau trong dong té bao MDA-MB 231 va tién hanh kiém tra ndong 6 mRNA ddi
v6i cyclin A va cyclin BI ciing nhu néng d6 do protein cua cyclin A va cyclin BI,
Cdc2 (kinase phu thudc cyclin), p21 (wafl/cipl) va P27(Kip1) (chat trc ché kinase phu
thudc cyclin), Cdc25C, Chk2 va Weel kinase (yéu td twong d6i kinase phu thudc
cyclin) trong pha G2/M ctia chu ky té bao. Két qua cho thiy rang, Tam bop bat giit cac
té bao MDA-MB 231 ¢ pha G2/M bang cach (i) trc ché sy tong hop hodc tinh 6n dinh
cua mRNA va muc protein cua cyclin A va cyclin B1, (ii) tang p21(wafl/cipl) va
P27(kip1), (iii) 1am tang Chk2, do d6 giy ra sy gia ting qua trinh phosphoryl hoa/bat
hoat Cdc25C va lam giam mirc d¢ Cdc2 va tang muc d0 Weel. Piéu d6 cho théy anh
huong ciia Tam boép ddi véi mic d6 Cdc25C bi phosphoryl héa/bat hoat duge trung
gian boi sy hoat héa Chk2 théng qua con duong tc ché kinase phu thudc cyclin
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p21(wafl/cipl) va P27(kip1) dé bat giir cac té bao tai pha G2 /M trong céc té bao ung

thu biéu mo ung thu va [70].

Cao chiét Tam bop (5 - 15 pg/mL) e ché rd rét sy di can va xam lan cia cac té
bao HSC-3 di cin; trc ché hoat dong ciia matrix metalloproteinase-2 (MMP-2), MMP-
9 va chat hoat hoa plasminogen urokinase (u-PA); lam giam dang ké biéu hién protein
MMP-2 va u-PA trong cic té bao ung thu biéu mé vay & miéng ngudi (HSC-3); 1am
ting dang ké biéu hién cua cac chat e ché ndi sinh, bao gém céac chit tc ché mé cua
MMP (TIMP-1 va -2) va cac chat rc ché hoat hoa plasminogen (PAI-1 va -2). Céc
nghién ctru sau hon cho thiy, & nong d6 khong giy doc té bao, cao chiét Tam bop (5 -
15 pg/mL) trc ché sy ting sinh té bao ndéi mdé mach mau (VEGF), e ché sy xdm lan
ctia t& bao ndi mo tinh mach rén ngudi in vitro. Cao chiét cay Tam bop ciing ngin

chin hoat dong cia MMP-9 trong té bao ndéi mé tinh mach rén ngudi [71].

Cao chiét phan doan n-hexan va chloroform qua cdy Tam bop dugc thir nghiém
anh hudng trén sy ting sinh té bao trén mot sé dong té bao nhu MK2 (té bao biéu mo
khi), SP20 (u tay chudt), Neuro 2A (u nguyén bao than kinh chudt), P3652
(plasmocytoma chu6t), Erlich (sarcoma gay ra boi methyl clolanthren), J774 (dong té
bao don bao & chudt) va BW (lymphoma & chudt). Két qua cho thdy, phan doan n-
hexan c6 tac dung @rc ché dang ké trén dong té bao BW (97%), Erlich (93%) va SP20
(92%). Gia trj (rc ché trén dong té bao P3652 cua phan doan chloroform ciing dat 92%
[72].

Nghién ctru tic dung chdng ung thu ciia cao EtOH Tam bop cho thdy c6 doc tinh
té bao in vitro trén nam dong té bao ung thu & ngudi: HA22T (ung thu gan), HeLa (c6
tir cung), KB (vom hong), Colo-205 (dai trang) va Calu-1 (phdi) va ba dong té bao ung
thu dong vat: H1477 (khdi u 4c tinh), Hep-2 (thanh quan) va 8401 (u than kinh dém).
Tir cao chiét trén da phan lap dugc physalin F va physalin D. Danh gia tac dung gay
doc trén 8 dong té bao ung thu nay cho thdy, physalin F c6 tic dung trén té bao
HA22T manh nhit sau d6 dén dong HeLa. Ngoai ra, physalin F cling gdy doc trén
dong té bao P388 gay bénh bach hau & chudt trong khi d6 physalin D khong thé hién

tac dung in vitro va in vivo [49].

Myricetin 3-O-neohesperidosid duoc phan lap tir cao chiét MeOH tir 14 cdy Tam
bop c6 tac dung giy doc té bao. Hop chit nay cho thay kha ning giy doc té bao in
vitro manh chdng lai dong té bao P388 giy bénh bach cau & chudt, té bio ung thu bicu
bi vom hong KB-16 va ung thu biéu md phdi A-549 voi gia tri EDs, tuong tng 1a
0,048, 0,50 va 0,55 mg/mL [60].

Physalin B, D va F cho thay ddc tinh té bio manh ddi v6i nhiéu dong té bao ung
thu, bao gdm KB, A431, HCT-8, PC-3 va ZR751 véi gia tri ECsy nho hon 4 pg/mL
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[42]. Physalin B va D ciing cho thay tac dung gay doc té bao ung thu trén mot sé dong
té bao ung thu (CEM, HL-60, K562, HCT-8, MCF-7, MDA-MB-435, MDA-MB-231,
PC3 va B-16) vdi gi tri ICs, trong khoang 0,58 dén 15,18 pg/mL ddi véi physalin B
va 0,28 dén 2,43 pg/mL dbi voi physalin D. Hoat tinh chéng ung thu cua ca hai hop
chéat nay trén thi nghiém in vivo da duoc danh gia trén chudt mang té bao ung thu
sarcoma 180. Kiém tra bénh hoc cta than va gan cho théy, ca hai co quan déu duoc cai

thién tinh trang bénh hoc khi dugc diéu tri bang cac hop chat physalin B va D [73].

Céc hop chat withagulatin B-D, G, H, physalin B, D, F, G, [, J, U, W va
physanolid A d dugc danh gia kha niang gay doc cac dong té bao ung thu nguoi nhu
DU-45, 1A9, HCT116, LNCAP, KB, KB-VIN, A431, A549, HCT-8, PC-3 va ZR751.
Két qua cho thay, hop chit withagulatin B chi ra kha ning gay doc manh nhat trén cac
dong té bao ung thu DU-45, 1A9, HCT116 va LNCAP vo1 gia tri ECs nam trong
khoang 0,2 - 1,3 ug/mL. Céac hop chat physalin B, D va F ciing chi ra kha ning giy
doc manh cac dong té bao ung thu KB, A431, HCT-8, PC-3 va ZR751 véi gia tri ECs
it hon 3,0 pg/mL. Tuy nhién, kha ning giy doc cac dong té bao ung thu LNCAP va
A549 cia physalin B (ECs 5,3 va 5,9 pg/mL) va dong té bao KB-VIN cia physalin D
(ECso 7,0 pg/mL) giam. Nghién ctru lién quan ciu truc - tic dung chi ra rang, cac
withanolid va physalin v&i cau tric 48-hydroxy-2-en-1-on va 54,65-epoxy c6 kha ning

gy doc té bao [31].
Doc tinh té bao cua cac hop chét physagulin B, D, J, K, L-O, withagulatin A,

withaminimin va pubesenolid da dugc danh gia tac dung gdy doc té bao ung thu dai
tryc trang ngudi (HCT-116) va cac dong té bao ung thu phoi khong phai té bao nho
ctiia nguoi (NCI-H460), st dung topotecan 1am chtng duong. Két qua cho thay, hop
chét withangulatin A va physagulin B cho théy ddc té bao manh véi ICs, 1an luot 1a
1,64 + 0,06 png/mL (HCT-116), 1,40 + 0,04 pg/mL (NCI-H460) dbi v6i withagulatin A
va 2,11 £ 0,1 pg/mL (HCT-116), 0,43 + 0,02 pg/mL (NCI-H460) dbi véi physalin B.
Hop chét physagulin L va M c6 hoat tinh trung binh. Nghién ciru lién quan cau truc -
tac dung cho thay, vong S-epoxid & C-5/C-6 trong cau trac withanolid dong vai tro
quan trong d6i v&i hoat dong gy doc té bao. Ngoai ra, viéc thay thé nhém OH & vi tri

C-5 bang nguyén tir Cl lam ting cudng doc tinh té bao [38].

Withangulatin A va I phan 1ap tir toan cAy Tam bop da duoc thir nghiém vé hoat
tinh gdy doc té bao trén 2 dong té bao ung thu biéu mé dai tryc trang Colo 205 va ung
thu biéu mo da day AGS in vitro. Két qua cho thiy, ca 2 hop chat nay déu thé hién
hoat tinh trc ché véi gia tri ICs lan luot 14 16,6; 1,8 va 53,6; 65,4 uM [37].

Physalin B thé hién doc tinh té bao A375 va A2058 (gia tri ICs, thdp hon 4,6
ng/mL). Ngoai ra, physalin B gy ra biéu hién cua protein proapoptotic NOXA trong
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vong 2 h va sau d6 kich hoat biéu hién ctia Bax va caspase-3 trong cac té bao A375
mudn hon. Nhitng két qua nay cho thiy physalin B c6 thé gy ra apoptosis ctia cac té
bao ung thu khéi u ac tinh thong qua cac con dudng trung gian NOXA, caspase-3 va ty

thé, nhung khong phai cac nguyén bao sgi da nguoi hay cac nguyén bao co [74].

Physangulidin A d dugc tim thay c¢6 hoat tinh trc ché ting sinh té bao ung thur
tuyén tién liét DU145 (Gls, khoang 3,0 pM), té bao biéu mo tuyén tién liét RWPE-1
(Glso = 2,4 uM). Gia tri Gls, cua physangulidin B va physangulidin C twong déi gidng
nhau va thap hon so véi physangulidin A. Gls, ctia physangulidin B 1an luot 13 6,0 va
6,8 UM d6i voi RWPE-1 va DU145, trong khi ¢ physangulidin C 1an luot 13 6,6 va 6,0
uM d6i v6i véi RWPE-1 va DU145. Ngoai ra, physangulidin A d3 duoc thir nghiém
trén mot s6 dong té bao ung thu khac (3T3, H460, HuTu 80, DU145, MCF-7, M-14,
HT-29 va K562), st dung 5-fluorouracil lam ddi chimg dwong. Két qua cho thiy, so
v6i 5-fluorouracil, physangulidin A c6 hoat tinh trc ché ting sinh té bao yéu hon ddi
v6i cac té bao 3T3 va hoat tinh manh hon ddi véi cac té bao HT-29 va K562 [52].

Physangulidin C 1am giam dang ké ty 1& séng sét ctia hai dong té bao ung thu
tuyén tién liét khong phu thudc hormon. Nghién ctru doc té bao ung thu tuyén tién liét
DU145 & nguoi chi ra rang, physangulidin C gy ra su bat giir chu ky té bao trong pha
G,/M va gay chét té bao theo chuong trinh [75].

Céc hop chit physagulid M-O d3 dugc danh gia tac dung gy doc té bao ung thu
nguoi (HepG2 va MDA-MB-231), doxorubicin duge sit dung 1am dbi ching duong,
v6i ICs 1an luot 12 3,72 va 3,70 uM [30].

Céc hop chat physangulid B va physangulid acetonid da duoc danh gia vé hoat
tinh gay doc té bao trén sau dong té bao ung thu ¢ nguoi. O noéng d6 20 uM,
physangulid B gdy @rc ché 100% sy ting trudng té bao, trong khi hop chat physangulid
acetonid chi dat 30%. Gi4 tri ICs, ctia physangulid B duoc xac dinh theo cac dong té
bao khdi u PC-3 va SKLU-1 lan luot 13 0,43 + 0,03 uM, 0,35 £ 0,01 uM; stir dung
camptothecin lam dbi chimg duong (ICse: 0,12 = 0,01 pM ddi véi PC-3 va 0,15 =
0,009 uM dbi voi SKLU-1) [28].

Physagulid A-J, physagulin B, J, K, M, Q, withangulatin A, withaminimin,
(20S,22R)-15a-acetoxy-5a-chloro-6f,144-dihydroxy-1-oxowitha-2,24-dienolid da
dugc danh gia doc tinh té bao d6i v6i ba dong té bao ung thu & ngudi, bao gdm: ung
thu gan (HepG2), ung thu biéu mé tuyén va (MCF-7) va té bao tao xuong & nguoi
(MG-63). Hop chat physagulid I, J, withangulatin A, (20S,22R)-15a-acetoxy-5a-
chloro-68,14p-dihydroxy-1-oxowitha-2,24-dienolid va physagulin B thé hién doc tinh
té bao trén tat ca cac dong té bao véi ICs, 12 0,06 - 6,73 pM. Mot trong nhiing hop chét
manh 13 physagulid I da bat giir cac té bao trong pha G,/M va hoat héa con dudng
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apoptosis phu thudc caspase. Hon nita, apoptosis gy ra boi physagulid I trong céac té
bao MG-63 ¢6 lién quan dén viéc tao ra cac gbc oxy hoa hoat dong (ROS) va kich hoat
ERK va JNK [25].

Céc hop chat phan lap tir than va 14 ctia cAy Tam bop da dugc thir nghiém vé tac
dung trc ché ting sinh d6i v&i cac té bao ung thu tuyén tién 1liét ctia nguoi (C4-2B va
22Rvl), té bao ung thu biéu mo than & ngudi (786-0, A-498 va ACHN) va té bao u 4c
tinh & ngudi (A375-S2). Két qua chi ra rang, hop chat physangulatin I, physagulid I va
J, physagulin A, B, va I cho thy tic dung &rc ché ting sinh dbi voi tat ca cac té bao
ung thu da dugc thtr nghiém voi gid tri ICsg 12 0,18 - 7,43 uM [26].

Céc hop chat phan 1ap tir cay Tam bop dugc thir nghiém vé hoat tinh tc ché su
tang sinh trén cac té bao ung thu tuyén tién liét ngudi (C4-2B va 22Rv1), té bao ung
thu than nguoi (786-0, A-498 va ACHN) va té bao ung thu khdi u ac tinh & nguoi
(A375-S2). Céc hop chit physalin B va F cho thiy tic dung trc ché dang ké dbi vai tat
ca cac té bao ung thu dugc thir nghiém vai gia tri ICsy twong tng 1a 0,24 va 3,17 uM
[46].

Physagulid R-V, withangulatin A, physagulin A, C, P, physapubenolid va
(20S,22R)-56(6)-epoxy-44,14,15a-trihydroxy-1-oxowith-2,24-dienolid dugc danh gia
vé hoat tinh gdy doc trén cac dong té bao ung thu biéu mé dai trang ¢ ngudi (HCT-
116) va té bao ung thu vii & nguodi (MDA-MB-231). Két qua cho thdy, tat ca cac hop
chat nay déu co6 hoat tinh gdy doc té bao trén ca 2 dong té bao ung thu dugc thir
nghiém, trong s6 d6 hop chat withangulatin A, physapubenolid va physagulin C thé
hién tac dung manh hon véi ICs nam trong khoang 1,57 - 6,29 uM [27].

Sau withanolid tir phan trén mat dat cia cdy Tam bop, bao gom: Physagulid P,
withangulatin A, withaminimin, physagulin A, F va I d3 duoc dénh gia vé doc tinh té
bao chdng lai dong té bao ung thu ngudi (HepG-2 va MDA-MB-231). Két qua cho
thdy, physagulid P thé hién kha ning gay doc té bao manh nhat véi gia tri ICs, twong
tng 1a 4,22; 15,74 uM. Trong khi d6, doxorubicin dugc sir dung lam dbi ching duong
v6i cac gia tri ICs 1an luot 1a 3,72 va 3,70 uM. Hop chat withangulatin A, physagulin
A, physagulin I ciing chi ra hoat tinh gdy doc dang ké [32]. Hop chat physaguline J
phan 1ap tir TAm bép ciing cho thiy hoat tinh gay doc té bao dang ké ddi véi cac té bao
A549 voi ICs 1a 8,27 pM, trong khi d6, hop chat physagulin M thé hién hoat tinh
manh nhét chéng lai cac dong té bao PANC-1 véi ICs, 12 3,18 pM [76].

1.3.4. Hoat tinh diéu hoa mién dich

Tac dung diéu hoa mién dich cta céc phan doan tir dich chiét ban dau EtOH cay
Tam bop (PA-VII, PA-VII-A, PA-VII-B va PA-VII-C) da dugc nghién ctru. Két qua
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cho thay PA-VII va PA-VII-C ting cudng manh mé phan tng tao phoi, PA-VII-B ¢6
hoat dong vura phai va PA-VII-A chi c6 tac dung nhe ddi véi su tdng sinh té bao. Tac
dung hiép dong da duoc quan sat khi liéu phytohemagglutinin (PHA) hodc LPS duéi
mtrc t6i uu dugc thém vao méi trudng nudi cdy. Hon nira, PA-VII va PA-VII-C thé
hién hoat dong kich thich trén cac té bao B va it anh hudng dén cac té bao T. Cac phan
mg khang thé ciing dugc ting cudng béi PA-VII, PA-VII-B va PA-VII-C. Sy ting
cudng cua phan tng khang thé dugc quan sat ca & chuét BALB/c va C3H/Hel [77].

Cao chiét CO, siéu tdi han tir ciy Tam bép (PACO,) lam giam déng ké cac hoat
dong cua enzym myeloperoxidase (MPO) va alkalin phosphatase (ALP), gidm stress
oxy hoa va tham nhép bach cdu trung tinh. Nhirng tac dung nay di kém véi viéc giam
dang ké ndng do cua IFN-y va IL-6 ¢ dai trang va giam biéu hién cua cic gen
heparanase, Hsp70, Mapk3, Mapk9, Mucl va Muc2. Ngoai ra, tdc dung bao vé cling
dugc chimg minh bang cach giam thadm nhidm bach cdu trung tinh, phuc hdi ciu tric

va thay thé t& bao chat nhay boi cac phan tich mé bénh hoc [78].

Nam 2003, Soares M. B. P. va cong su da danh gia hoat tinh diéu hoa mién dich
ctia cac physalin (seco-steroid) phan 1ap tir TAm bop. Két qua cho thdy, physalin B, F
va G lam giam sy san sinh NO trong dai thuc bao gay kich thich bo1 LPS va IFN-y.
Khi ¢6 mit physalin B, dai thuc bao gay kich thich bai LPS doc 1ap hoac két hop véi
IFN-y, lam giam ndng do ctia TNF-a, IL-6 va IL-12. Tac dung cia physalin B khong
gidng nhu dexamethason, khong bi dao nguoc boi RU486 (mifepriston), mot chat
khang glucocorticoid. Chudt ding physalin B ¢6 nong d6 TNF-a trong huyét thanh
thap hon so v&i nhom chimg sau khi kich thich bang LPS. Nhimng két qua nay chung
minh rang, seco-steroid tir cAy Tam bop 1a nhitng chat diéu hoa mién dich manh va

hoat dong thong qua co ché khac voi co ché ctia dexamethason [79].

Niam 2006, nhom nghién ctru clia Soares M. B. P. tiép tuc nghién ciru cac hoat
dong diéu hoa mién dich ciia cac physalin B, F, G trén su ting sinh té bao lympho, san
xudt cytokin va trong cdy ghép. Viéc bd sung cac physalin B, F hoic G viao méi trudng
nudi cay té bao lach duoc kich hoat boi concanavalin A (ConA) gay ra sy tc ché ting
sinh phy thuoc néng d6. Physalin B ciing trc ché san xuat IL-2 trong cac té bao lach
khi dugc kich hoat bdi ConA. Viéc thém 2 pug/mL physalin B vao phan tmg hon hgp
ctia bach cau lympho (MLR) gay ra sy trc ché ting sinh 100%. Ngoai ra, khi cho chudt
dung physalin B, F va G da ngén chan su dao thai cua ghép tim di hop [80].

Withangulatin A ngin chin dang ké sy ting sinh qué mirc cta cac té bao lympho
T do ConA giy ra mot cach phu thudc vao né)ng dd va thoi gian. Hon nira,
withangulatin A gdy ra biéu hién ctua heme oxyase 1 (HO-1) té bao lympho & chudt
thong qua con dudng ERK/MAPK va trc ché ConA - giy chuyén vi hat nhan (NF-Pb

29



p65) truc tiép hodc gian tiép qua trung gian HO-1. Ngoai ra, withangulatin A anh
hudng dén sy biéu hién cia COX-2 va PPAR-y trong céac té bao lympho T do ConA
gay ra [81].

Physalin F phan lap tir cdy Tam bop gdy apoptosis cac té bao don nhan mau
ngoai vi, lam giam sy ting sinh ty phat va san xuét cytokin do nhiém virus T-
lymphotropic & nguoi loai 1 (HTLV-1) [82].

Physalin E tic ché dang ké su biéu hién va bai tiét cia TNF-a va IL-6 do LPS gy
ra mot cach phu thudc vao liéu. Khong gidng nhu dexamethason, nhitng tac dong nay
khong bi trc ché bai RU486. Trong khi d6, physalin E lam giam su phan hily protein I-
kappa B trong té bao chit va diéu hoa e ché yéu té NF-kB protein p65 trong nhan,
dan dén trc ché chuyén vi hat nhan NF-«B [83].

1.3.5. Hoat tinh chdng dai thiao dwong

Hoat tinh chdng dai thao dudng cua cao MeOH va cac phan doan tir cdy Tam
bop di dugc danh gia trén kha nang dung nap glucose dudng udng va & chudt bi dai
thao dudng do alloxan gy ra; dong thoi so sanh voi tac dung cua glibenclamid. Theo
ddi dudng huyét trong 7 ngdy. Két qua cho thay, cao chiét c6 tac dung ha duong huyét
dang ké trong liéu phap dung nap glucose va & chudt bi dai thio duong do alloxan.
Phan doan EtOAc c6 hoat tinh manh hon cao toan phan MeOH, lam giam dang ké
mirc dudng huyét vao ngdy thir 7 (giam 58,6%; p < 0,05). Tac dung ha duong huyét ro
rét hon & chudt bi ting duong huyét so véi chudt c6 duong huyét binh thuong [84].
Ngoai ra, cao MeOH tir qua cdy Tam bop & nong do 100 pg/mL tic ché ca 2 enzym a-
amylase va a-glucosidase in vitro véi phan tram trc ché lan luot 12 97,23% va 96,53%
[85]. M6t nghién ctru khac ciing chi ra rang, cao chiét Tam bop ¢ nong d6 200 pg/mL
c6 kha nang uc ché hoat tinh enzym o-amylase 1én dén 56,6 + 4,7%. Hon nita, Tam
bop con c6 kha ning hap phu va hip thu glucose lan lugt 1én dén 2,2 + 0,18 mM
glucose/g dich chiét va 156 £ 10,1% [86], [87].

Ngodi cac cao MeOH, mot s6 withanolid tir Tam bop ciling duge danh gia tac

dung trén dai thao duong voi cdc mo hinh thir nghiém khac nhau, cu thé:

Withangulatin A lam giam dang ké (p <0,05) nong d6 dudng trong mau & chudt
mic bénh dai thio dudng do alloxan giy ra theo duong ubng & lidu 25 mg/kg va 50
mg/kg trong luong co thé [88].

Physalin G tc ché a-glucosidase vdi ICsy 1a 218,1 pg/mL trong khi ICs, cua
ching duong acarbose 14 183,4 pg/mL. Nhu vay, physalin G thé hién hoat tinh rc ché
a-glucosidase voi hiéu quéa bang 84,1% so v&i thude diéu tri dai thao dudng acarbose
[47].
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Physagulin F (100, 300 va 500 mg/kg) duoc danh gia kha ning chéng dai thao
duong trén mo hinh chudt bi di thiao dudng do streptozotocin (STZ) gy ra. Két qua
chi ra rang, hop chit nay 1am giam déng ké ndng do glucose trong mau (p < 0,5) [89].

1.3.6. Hoat tinh khang khuén va khang nim

Tinh dau tir phan trén mat dat caa cdy Tam bop co hoat tinh khang vi khuan
Bacillus subtilis va Klebsiella pneumoniae véi ndong do trc ché téi thiéu (MIC) 1an luot
13 4,0 + 0,1 mg/mL va 4,0 + 0,2 mg/mL. Tuy nhién, tinh dau tir r& cta cidy Tam bop
chi ¢6 tac dung trén Klebsiella pneumoniae véi MIC 14 4,0 + 0,2 mg/mL. Déi voi cac
chung nam Candida albicans, Candida stellatoidea va Candida torulopsis, ca 2 loai
tinh ddu nay déu thé hién hoat tinh [90].

Cao toan phan va cac cao phan doan ciy Tam bop di duoc thir hoat tinh khang vi
khuan. Phan doan chira physalin B, F va D c6 hoat tinh chéng lai Mycobacterium
tuberculosis chung H3;Rv véi gia tri MIC 1a 32 pg/mL. Physalin B va D cling c6 tac
dung khang lai Mycobacterium tuberculosis chung Hy,Rv véi gia tri MIC lan luot 1a
128 pg/mL va 32 pg/mL [48].

Cao chiét tir qua cay Tam bop trc ché tu cau vang (Streptococcus aureus) véi ban
kinh vong v6 khuan trung binh tir 34,5 - 50,5 mm [91].

Cao chiét MeOH tir cay Tam bop thé hién hoat dong khang khuén in vitro chong
lai Streptococcus mutans va Porphyromonas gingivalis. Cao phan doan EtOAc cling
cho thay hoat tinh khang khuan. Tir phan doan EtOAc nay, d phan 1ap duoc mot hop
chat khang khuan (acid oleanolic) véi MIC lan luot 1a 50 va 25 pg/mL d6i véi

Streptococcus mutans va Porphyromonas gingivalis [54].

Cao chiét EtOH tir dai hoa cdy Tam bop thé hién hoat tinh khang khuan chong lai
cac vi khuan Streptococcus aureus, Klebsiella pneumoniae va Pseudomonas
aeruginosa & ndng d6 1000 pg/mL. Hoat tinh cta phan doan dichloromethan (MIC <
128 pg/mL) d6i voi tat ca cac chung ma khong giy doc trén té bao chong lai cac

nguyén bao s¢i da ¢ nguodi binh thuong [92].

Cao chloroform va cic phan doan chita physalin tir cdy Tam bép thé hién hoat
tinh khang vi khuan Mycobacterium tuberculosis, Mycobacterium avium,

Mycobacterium kansasii, Mycobacterium malmoense va Mycobacterium intracellulare
[93].

Mot hdn hop chira physalin B, D, F, G duoc phan 1ap tir qua cta cdy Tam bop
cho thiy tac dung tc ché Staphylococcus aureus (S. aureus) ATCC 29213, S. aureus

ATCC 25923, S. aureus ATCC 6538P va Neisseria gonorrhoeae ATCC 49226 & nong
d6 200 mg/pL. Physalin B (200 pg/mL) trc ché + 85% S. aureus ATCC 6538P [94].
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Céc hop chit physalin B, physalin D va physalin F phan 1ap tir TAm bop di duoc
danh gia hoat tinh khang khuin chong lai E. coli (ATCC 25922), P. aeruginosa
(ATCC 27853), E. faecalis (ATCC 29212), S. aureus (ATCC 25923), B. subtilis
(ATCC 6633), B. cereus (ATCC 11778) va C. albicans (ATCC 10231). Két qua cho
thdy, physalin B thé hién kha ning khang khuan trén cac chung S. aureus, B. subtilis
va E. coli véi cac gia tri MIC lan luot 1a 128, 64 va 32 pg/mL. Hop chét physalin D
cling thé hién hoat tinh khang khuan, khang lai cac chung S. aureus, E. faecalis, B.
subtilis, B. cereus va E. coli v6i gia tri MIC tir 64 dén 128 pg/mL, trong khi physalin F
thé hién kha nang khang khuan, chéng lai cac chung S. aureus, B. subtilis, B. cereus va
E. coli voi gia tri MIC 1a 128 pg/mL [95].

1.3.7. Hoat tinh khang ky sinh trung
+ Khang Leishmania

Cao EtOH tir cAy Tam bop (EEPA) thé hién hoat tinh khang Leishmania voi ICs
lan luot 1a 5,35 + 2,50 ug/mL va 4,50 + 1,17 ug/mL ddi v&i L. amazonensis va L.

braziliensis thé promastigotes [96].

Cao nudc tir ré cua cdy Tam bop (AEPa) lam giam sy nhan 1én cia L.
amazonensis thé promastigote (ICso= 39,5 pg/mL + 5,1) va thé amastigote (ICs, =
43,4 pug/mL + 10,1) phu thudc ndng do. Su tc ché ting trudng nay co lién quan dén
mot s6 thay ddi hinh thai quan sat duoc ¢ thé promastigote [97]. Tac dung nay 1a do su
gia tang ciia ROS trir NO. Sy ting san xuat ciia ROS gay chét té bao theo chuong trinh
O Leishmania, nhung khong phai 1a sy tu thyc bao (autophagy) hoac hoai tir. Ngoai ra,
phan tich giai phiu cac dai thyc bao cho thdy, AEPa gy ra su giai phong mot so luong
16n té bao chat, lam ting thé tich té bao chat va sd lwong khong bao, giy ra su thay doi
té bao va dan dén kha ning lan truyén cao. AEPa ciing thuc day san xuét anion
superoxid (O%) & ca dai thuc bao chwa bj nhiém va da bi nhidm Leishmania [98].

Physalin B, G va F (2, 5, 15 pg/mL) tc ché su phat trién cta L.amazonensis phu
thudc nong do véi ICs, lan luot 12 6,7, 1,4 va 9,2 pM [99].

+ Khéng ky sinh tring sbt rét (Plasmodium)

Tac dung chong sbt rét clia physalin B, D, F va G - phan lap tir cdy Tam bép da
dugc danh gia. Hop chét physalin F 1am ting ndng d6 ky sinh tring va ty 1é tir vong &
chudt bi nhiém P. berghei, trong khi physalin D c6 tic dung bao vé (Iam gidm ky sinh
trung va lam cham qua trinh tir vong & chudt nhiém P. berghei). Su gia ting nhiém
trung in vivo khi sir dung physalin F c¢6 thé 1a do hoat dong {rc ché mién dich manh ctia
hop chét nay [100].

+ Khang Trypanosoma cruzi

32



Ky sinh trung Trypanosoma cruzi luu hanh trong mau gay bénh Chagas/ Nam

M9 hay bénh ngu chau Phi.

Cao EtOH tir cdy Tam bop c6 hiéu qua (¢ ché sy ting truong cia thé
epimastigote (ICso 2,9 + 0,1 pM) va lam giam kha ning song sot trong mau cta thé
trypomastigote (ECso 1,7 + 0,5 pM); gay chét té bao ky sinh trung do hoai tir; lam
giam sy lay nhiém ky sinh tring cling nhu sy phat trién thé amastigote & nong do
khong gay ddc cho té bao dong vat co vu. O chuét bi nhiém 7. cruzi, cao EtOH lam
giam ty 1& nhiém ky sinh tring mau 72,7%. Khi két hop voi benznidazol, cao EtOH
cho thay tac dung hiép dong chong lai T. cruzi, véi cac gia tri ECsola 0,8 + 0,07 va
ECyo1a 0,83 £0,1 [101].

Physalin B va F 13 cic hop chat manh nhét chong lai cac thé trypomastigote va
thé epimastigote ctia T. cruzi trong sd cac physalin duoc thir nghiém (physalin B, D, F
va G). Cac physalin nay 1am giam qua trinh xam l4n, cling nhu sy phat trién cua ky
sinh tring ndi bao trong nudi cdy té bao dai thyc bao véi tiém ning twong tu nhu
benznidazol. Khi két hop ciia cac physalin véi benznidazol, hoat tinh chéng T. cruzi

manh hon so v&i khi cac hop chat ndy sir dung mot minh [102].
1.3.8. Hoat tinh diét nhuyén thé

13 mAu cao chiét va cac phan doan chira physalin d3 dugc nghién ctru. 5 trong sb
13 mau (EtOAc va aceton tir toan bo cay, EtOH tir ré, physalin tir than va 13) cho thiy
tac dung diét nhuyén thé (Biomphalaria tenagophila); trong d6 cao EtOAc va aceton
ttr toan bd cay va physalin tir 14 xac dinh dugc LDsy va LDy, [103].

1.3.9. Hoat tinh chéng hen suyén

Cao chiét tir 14 cdy Tam bop thé hién hoat tinh khang histamin va 5-HT
(serotonin) trén mot s md hinh co tron dong vat. Boi voi mod hinh GPIP (guinea pig
ileum preparation), TAm bop trc ché histamin 100% (1 pg), 133% (2 pg), 126% (4 pg);
v6i md hinh GPTCP (guinea pig tracheal chain preparation), Tam bop tic ché histamin
86% (1 pg), 100% (2 pg) va 106% (4 pg). Trén md hinh FSP (fundus strip
preparation), Tam bop trc ché 5-HT 1a 50% (1 pg), 75% (2 pg), 100% (4 pg) [104].

1.3.10. Hoat tinh loi tiéu

Cao methanol tr 14 TAm bop da dugc danh gia tac dung loi tiéu trén chudt theo
duong udng liéu 250, 500 va 1000 mg/kg, voi ching duong furosemid (20 mg/kg)
bang cach do thé tich nudc tiéu va bai tiét ion natri, kali va clorid. Két qué chi ra rang,
luong nudc tiéu ting dang ké khi chudt ding cao methanol so voi nhom ddi ching; su
bai tiét cac ion natri, kali va clorid ting khi cho chudt udng cao methanol liéu 1000
mg/kg [105].
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1.4. CONG DUNG TRONG Y HQC CO TRUYEN
1.4.1. Cong dung trong y hoc ¢ truyén thé gi6i

Céc nghién ctru cho thdy Tam bop duoc sir dung ¢ nhiéu noi trén thé gidi dé diéu
tri mot s bénh, nhu chéng ung thu, khang khuén, chita bénh tiéu duong, diéu tri sbt

rét, thi€u mau va ha sét. Cu thé tai mgt s6 nudc [8]:

O Peru, nguoi ta da ghi nhan réng cac nhom ban dia & vung Amazon thudc Peru,
stt dung nude sic cua 14 va qua cho nhidém tring sau sinh va bd phan trén mat dat dé
diéu tri bénh st rét. Ngoai ra, dé diéu tri bénh dai thdo dudng, bang cach dung mot ly
ré cay két hop voi mat ong, hai 1an mdi ngay trong 60 ngdy. R& cy con duoc thyuc
hién cho bénh viém gan; 14 cay dugc dung lam thude 1oi tiéu, chita bénh hen suyén, sbt

rét, viém nhiém va nhu mot chat khir tring, qua chua chin dugc dung dé tri ghé.

O Brazil, nhua cay duogc dung chira dau tai, nudc sdc 1é tri bénh vang da. O bang
Paraiba, nguoi ta sir dung sic cta 1a lam thudc an than va chéng viém bang quang, 14
lach va than. Trong cOng d@)ng Marud4, bang Para, ré dugc dung lam tra chira cac tri¢u
chtng viém gan, thiéu mau, nhiém tring duong tiét niéu, dau da day, tuyén tién liét va
so1 than.

O Bolivia, cong d@)ng ban dia cua Tacana, nudc sic ré duoc st dung dé diéu tri

sot.

O Nigeria, viéc str dung truyén thong duoc bao cao rat phd bién, trong dé tat ca
cac bd phan cua cay déu dugc su dung cho muc dich y hoc; Toan cay dung dé€ sinh
con, loi tiéu, ha sot, 1au, vang da, cac bénh vé gan, sot rét, viém than, xuat huyét sau

dé, man ngura, 16 da, ngu li bi, ngira sdy thai, u budu.
O Kenya, toan bd cay dugc st dung dé tri giun va dau da day.
O Samoa, 14 duoc st dung dé khéng khuan.
O Vuong qubc Tonga, 14 boi ngoai da tri viém da.
O Indonesia ding nuéc sac ré lam thudc chita sau dé, dau nhtic co va viém gan.
O An D9, 14 dap bén ngoai cac vét thuong.

Bén canh cong dung lam thudc, & Mexico, qua dugc dung dé lam nudc sot

thuong dung kem véi cac loai thuc vat khac nhu hanh tay.
1.4.2. Cong dung trong y hoc ¢ truyén Viét Nam

Toan cay Tam bop co vi dang, tinh mat, khong doc, c¢6 tic dung thanh nhiét, loi

thap, khu dam, chi khai, tan két, dung chira cam sét, viém hong, ho nhiéu dom. Ngay
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15-30¢g sdc uéng. Dé tri mun nhot, dinh ddc, sung v, sung biu dai, léy 40 - 80 g cay

tuoi, gia nat, vat 1ay nudce cot udng, ba dap, hodc nau nudc rira [15].

Qua c6 vi chua, tinh binh, c6 tac dung thanh nhiét, 1g1 tiéu, tiéu dom, duoc dung
chita dom nhiét, sinh ho, thuy thiing. Tré em néng am, nguoi gay kho, an qua Tam bop
dé cho mat da mét thit, rat bo ich [15].

R& Tam bop dugc dung chita viém hong, viém tuyén nudc bot, viém tinh hoan, bi
tiéu tién, hoang dan, co truéng. Ngay 20 - 40 g, sic chia lam 2 lan udng trong ngay
[15].

Nhw vy, qua tong quan thiy riang, ciy Tam bép chira hau hét cac nhém
chit chinh trong thwe vat nhu terpenoid, flavonoid, carotenonid, withanolid...
Piic biét da phan lap, xac dinh ciu triic dwoc hon 100 withanolid tir cdy TAm bop
v6i nhiéu hoat tinh nhw chdng viém, giam dau, chong dai thio dwong, khing
Khuin, khang ky sinh tring, chong hen suyén, loi niéu, diic biét 1a tic dung diéu
hoa mién dich, khang té bao ung thu. P3 c6 hang trim cong trinh nghién ctru vé
TAm bop trén thé giéi dwoc cong bo. O Viét Nam di c6 mét sé cong trinh nghién
ciru vé tam bép ciia Phan Viin Kiém, Hoang Lé Anh Tuin... vé thanh phan hoéa
hoc, hoat tinh chdng viém, bao vé gan, doc té bao... nhung méi dirng & mirc dd
nghién ciru ban diu. Do viy, dé tai di tién hanh nghién ctru vé diic diém thyc vat,
thanh phan héa hoc va mét so tic dung sinh hoc ciia Tam bép (chong viém, giam
dau, trén chuyén hoéa acid béo, chuyén héa glucose va tic dung ddc trén mot so
dong té bao ung thw).
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CHUONG 2
NGUYEN VAT LIEU, TRANG THIET BI VA PHUONG PHAP NGHIEN CUU

2.1. NGUYEN VAT LIEU NGHIEN CUU
2.1.1. Nguyén liéu nghién ctiru

Mau Tam bép (c6 di hoa va qua) duoc thu héi thang 11 nim 2014 tai huyén Gia
Lam - Ha No6i. Mau nghién ctru di duge PGS.TS. Tran Vin On - Pai hoc Dugc Ha
Noi va PGS.TS. Nguyén Khic Khoi - Vién Sinh thai va Tai nguyén sinh vat giam dinh
tén khoa hoc 1a Physalis angulata L., ho Ca Solanaceae. Mau tiéu ban dugc luu tai
Phong Ti€u ban - B0 mon Thyc vat - Pai hoc Dugc Ha Noi1 voi ma sb HNIP/18111/15
va Phong Tiéu ban - Vién Sinh thai va Tai nguyén Sinh vat véi ma sé PA101 (Phu luc
1).

a. Cay Tam bop b. Qua Tam bop c. Hoa Tam bop

Hinh 2.1. Cdy TAm bép (Physalis angulata L.)
Mau nghién citu thwc vdt: Toan cay Tam bop c6 day du cac bd phan dé 1am tiéu
ban va vi phau.
Cdc mdu nghién ciru dinh tinh va chiét xudt, phdn Ildp: Toan cidy Tam bop duoc
thai nho, phoi siy kho va bao quan trong tai nilon kin.
Cdc mau nghién ciru tac dung sinh hoc:

+ Cao toan phan EtOH 96% (TBT) va cic cao phan doan (n-hexan, TBH;
EtOAc, TBE va nudc, TBN) ctia ciy Tam bop dugc diéu ché theo phwong phap mo ta

O phan chiét xuat.

+ Céac hop chét withanolid phan 1ap tir ciy TAm bop.
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2.2.2. Dong vat thi nghiém

Chudt nhét tréng chung Swiss khée manh, can nang 18 - 20 g do Vién V¢ sinh

Dich t& Trung wong cung cap.

Chuét cong tring ching Wistar khoe manh, can ning 150 - 180 g do Hoc vién

Quan Y cung cap.

Pong vat dugce nudi trong diéu kién phong thi nghiém Bé mén Duoc lyc, Trudng
bai hoc Dugc Ha N1 5 ngay trude khi thuc hién nghién ctru, duge nudi dudng b?mg

thirc n tiéu chuan do Vién vé sinh Dich t& Trung wong cung cap, udng nudc tu do.
2.2.3. Thudc thir, héa chit, dung moi va dong té bao
+ Cac dung mdi ding trong chiét xudt va phan lap nhu: Ethanol (EtOH), n-

hexan, ethyl acetat (EtOAc), methanol (MeOH), dichloromethan (DCM), n-butanol
(BuOH), aceton, dimethyl sulfoxid (DMSO)

+ Dung dich H,SO4 10% trong EtOH 96%
+ Céc dung méi do phé: CDCl;, CD;0D, DMSO-d,, aceton-dg

+ Silica gel pha thuong (0,040 - 0,063 mm, Merck), pha ddo RP-C;g (30-50 pum,
Fuji Silysia Chemical Ltd, Nhat)

+ Ban mong trang san DC-Alufolien 60G F,s4 (silica gel, 0,25 mm, Merck) va
ban méng pha dao RP-18 Fys4 (0,25 mm, Merck)

+ Chat gay viém LPS 16 L4391, Dexamethason (D4902, Sigma, St. Louis, MO,
My)

+ MOi truong nudi cdy té bao: DMEM (Dulbecco’s Modified Eagle Medium)
hoic EMEM (Eagle's Minimal Essential Medium) c6 bo sung thém L-glutamin, natri
pyruvat, NaHCO;, penicillin/streptomycin (A2212, Biochrom, Anh), FBS (Fetal
Bovine Serum - huyét thanh phéi bo) 10% (Biochrom, Anh), trypsin (Gibco BRL,
Grand Island, New York, M¥)

+ Khang thé p-AMPK, p-ACC, FAS va SREBP-Ic, f-actin (Cell Signaling
Technology, Beverly, MA, M¥)

+ Cac dong té bao RAW 264.7 va HepG2 (Trung tdm luu trit té bao & My
ATCC, Rockville, MD)

+ Cac dong té bao ung thu: SNU-1 (ung thu da day ¢ nguoi, human gastric
carcinoma), 4T1 (ung thu vii & chudt, mouse breast carcinoma), LLC (ung thu phdi &

chudt, Lewis lung carcinoma), Hep3B (ung thu gan ¢ ngudi, human hepatocellular

carcinoma), NTERA-2 (té bao goc ung thu & ngudi, pluripotent human embryonal
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carcinoma) va HEK-293A (té bao biéu mo phoi than nguoi, human embryonic kidney
cells) do GS.TS. J. M. Pezzuto, Truong Dai hoc Long-Island, My, GS. Jeanette Maier,
Truong Pai hoc Milan, Italia va ATCC (MY, Rockville, MD) cung cap

+ ELISA kit (PGE2: 500141, Cayman Chemical, Ann Arbor, MI va R&D
Systems, M¥). Mouse IL-13 ELISA Kit (ab100705), NF-kB p65 Transcription Factor
Assay Kit (ab133112) va Nitric Oxide Assay Kit (Colorimetric, ab65328) dugc cung
cap boi Abcam (M)

+ Chat d6i ching duong Aicar (Cong ty Cayman Chemical, Ann Arbor, MI, M¥)

+ Isopropanol, Oil Red O, acid oleic, BSA (Bovine Serum Albumin), formalin,
fenofibrat (Sigma Aldrich, Durc)

+ Mot s6 hoa chat khac: Na-CMC (Nhat Ban), aspirin (Traphaco, Viét Nam),
acid acetic (Merck, DPuc), indomethacin (Dopharma, Viét Nam), carrageenan,
ellipticine (Sigma Aldrich, Duc), prednisolon (Mediplantex, Viét Nam), TCA (acid
trichloroacetic), Tris base, PBS (phosphate buffered saline, mudi dém phosphat), SRB
(sulforhodamin B)...

2.2. TRANG THIET BI NGHIEN CUU
+ May anh Canon EOS 60D (Nhat)

+ Kinh hién két ndi man hinh Nikon 550S (Nhat), kinh hién vi nguoc (Axiovert
40 CFL)

+ May siéu am Power sonic 405 (Han Quéc)

+ Tu say Memmert, Binder-FD115 (Diic)

+ May cit quay Rotavapor R-220, Rotavapor R-200 (Buchi, Thuy S¥)
+ Can ki thuat Precisa BJ 610C, can phan tich Precisa 262SMA-FR

+ Deén tir ngoai hai bude séng 254 nm va 366 nm

+ Pho khéi lugng ion hoa dién tir (ESI-MS) duoc ghi trén thiét bi AutoSpec
Premier, Waters, USA - Khoa Hoa hoc, Truong Pai hoc Khoa hoc Ty nhién - Pai hoc
Quéc gia Ha Noi

+ May do pho cong hudng tir hat nhan: Bruker Avance Digital 500 MHz NMR

(Karlsrule, Ptrc). Chat ndi chuan 13 tetramethylsilan
+ May do d0 nong chay SMP3 (Stuart) - Vién Duogc li€u

+ May do quang microplate reader (Varioskan, Thermo Electron Co., M¥)
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+ May xét nghiém sinh héa ban tuy dong XC - 55 Chemistry analyzers (Trung
Qudc)
+ May do do phu chan chudt Plethysmometer LE 7500 (Letica Scientific

Instruments).
+ Thiét bi nghién ddng thé WiseStir HS-30E (Daihan, Han Qudc)
+ May do quang ph6 UV-VIS (Shimadzu, Nhat), may quang pho (BioTek)

+ Hé théng ELISA gdm may doc khay tinh thé (Bioteck, M¥) va may u lic khay
(Awareness, M)

+ Pia 96 giéng nhua (Corning, M¥), pippett, eppendorf
+ Buong dém té bao (Fisher, Hoa ky)

+ Mot s thiét bi khac: Ta 4m CO,, tu lanh sau -80°C, binh nito 10ng, may do
pH

2.3. PIA PIEM NGHIEN CUU
2.3.1. Pia diém nghién ciru thue vat

+ Khoa Tai nguyén Dugc li¢u - Vién Duogc li¢u

+ B0 moén Thuc vat - Truong Pai hoc Dugc Ha Noi

+ Phong Thyc vat - Vién Sinh thai va Tai nguyén Sinh vat
2.3.2. Pia diém nghién ciru thanh phian héa hoc

+ Khoa Hoa Thuc vat - Vién Duoc liéu

+ Trung tdm cac phuong phap pho ung dung - Vién Héa hoc, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam

2.3.3. Pia diém nghién ciru mot so tic dung sinh hoc
+ B9 mén Dugc luc - Truong Pai hoc Duoc Ha Noi

+ Phong Thtr nghiém Sinh hoc, Vién Cong nghé Sinh hoc, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam

+ Khoa Khoa hoc Y khoa Thuc nghi¢m, Khoa Y, Pai hoc Lund, Thuy bién.
2.4. PHUONG PHAP NGHIEN CUU
2.4.1. Phuong phap nghién ciru thyuc vat

Nghién ctru ddc diém hinh thai ciia mau tai thyc dia va trong phong thi nghiém,

Xac dinh tén khoa hoc bang phuong phap so sanh hinh thai, dbi chiéu dic diém hinh
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thai v6i khoa phan loai thuc vat, cdc bo thuc vat chi va d6i chiéu véi cac mau tiéu ban
dugc luu trlr & Phong Tiéu ban - Khoa Tai nguyén dugc liéu, Vién Dugc li¢u; Phong
Tiéu ban - BO mon Thyc vat, Pai hoc Dugc Ha Noi; Phong Ti€u ban - Vién Sinh thai
va Tai nguyén Sinh vat va tra ctru tai liu vadi cac khoa phan loai.

Nghién ciru dic diém hién vi: Lam vi phau cac bd phan cta ciy theo phuong

phap cit ngang, nhudém kép. Soi bot duge liéu, quan sat va chup anh dudi kinh hién vi.
2.4.2. Phwong phap nghién ciru thanh phin héa hoc
2.4.2.1. Phwong phap dinh tinh

Khao sat so bo cic nhom chit chinh trong dugc lidu bang phuong phap hoa hoc
theo Nguyén Van Pan, Nguyén Viét Tyu [106].

2.4.2.2. Phwong phdp chiét xudt, phéin lgp va xdc dinh cdu triic cdc hop chit

Chiét xuat: Duoc lidu duoc chiét bang phwong phap ngam véi dung moi EtOH
96% sau d6 phan doan bang cac dung moi c6 do phan cuc ting dan: n-hexan va
EtOAc.

Phén 1ap: Phén 14p cic hop chét bang sic ky cot (silica gel) hoic phuong phap
két tinh trong dung méi thich hop, theo ddi phan doan bang sic ky 16p mong (TLC)
két hop UV 254 va 365 nm hoic dung thudc tht, kiém tra do tinh khiét bang TLC
hoac NMR.

Xac dinh ciu tric: Xéac dinh cdu trac cta cac hop chit dya trén cc dic tinh ly
héa (mau sic, nhiét 46 nong chay, do tan...), dit lidu phd (NMR, MS) va két hop so
sanh voi dit liéu pho trong tai liéu tham khao.

2.4.3. Phwong phap nghién ciru mdt s tic dung sinh hoc

2.4.3.1. Phwong phap nghién ciru hoat tinh khang viém

> Phwong phdp nghién ciru hoat tinh khdng viém in vitro bang xét nghiém ELISA
% Nguyén tic

Dinh luong cac chét trung gian gay viém nhu PGE2, NO, IL-1B, NF-«B bang kit
thir ELISA theo hudng dan ciia nha san xuét [107], [108], [109], [110]. Nguyén tic
ELISA canh tranh 13 phan tng canh tranh xay ra giita khdng nguyén (trong mau thtr)
canh tranh véi khang nguyén (dugc danh dau) dé lién két voi mot luong khang thé gidi
han ma truéc d6 khang thé nay da duoc dua 1én mot pha ran. Sau khi phan Gng can
bang, ngudi ta rira sach cac khang nguyén khong lién két va do tin hiéu tir phan danh
diu. Cac buéc thir dugc thuc hién theo huéng dan cua kit thir. Tin hiéu do dugc ty 1&
nghich v6i ndng d6 chat phén tich trong mau [111].
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% Cach chuan bi mau thi nghiém

+ Mau tha: Cao toan phan EtOH 96% (TBT), cac cao phan doan (TBH, TBE va
TBN) duoc didu ché theo quy trinh chiét xuat & muc 2.4.2.2. va cic hop chat
withanolid (PA11 - PA14) phan lap tir Tam bop, duoc pha bang DMSO va lac vortex
& téc d6 300 - 500 (vong/phut) trong 1 - 2 phut cho dén khi dich dong déu. Cac miu
thir tiép tuc duoc pha loing dén ndng do thir thich hop bang DMSO. Té baio RAW
264.7 dugc kich thich viém bang LPS va bo sung mau thir. Sir dung 2 pL dung dich
mau thir cho mdi giéng (200 pL). Nong do cudi cing cua chét thi trong giéng 13 20
ng/mL (ddi v6i cao chiét) hodc 10 uM (ddi vé6i chat tinh khiét).

+ Mau chung tring: Té bao RAW 264.7 khong duoc kich thich viém bang LPS
va khong c6 mau thir.

+ MaAu ching viém (chtng bénh 1y): Té bao RAW 264.7 dugc kich thich viém
bang LPS (nong d6 1 pg/mL) va khong c6 mau th.

+ MaAu d6i chung duong: Té bao RAW 264.7 dugc kich thich viém bang LPS
(ndéng d6 1 pg/mL) va duoc thém dexamethason nong do 100 nM.
< Péanh gia anh huéng cia miu thir dén kha ning song sot ciia té bio RAW 264.7

bang phuong phap MTT dé xac dinh nong do thu
4+ Nguyén tic

Dénh gia d6 anh hudng cua cdc mau nghién ctru dén kha ning sdng sot cua té
bao dya trén mirc d6 hoat dong ctia enzym dehydrogenase trong ty thé cua té bao song
sot con lai sau khi duoc xtr Iy véi cac mau thir. Enzym nay bién ddi tetrazolium co

mau vang nhat thanh formazan c6 mau tim va chét nay cé hép thu cuc dai tai budc
song A =570 nm (Hinh 2.2) [112], [113], [114].

" ‘ /N
S/]k NADH NAD S/[L

N \
O/" Sy enzym dehydrogenase N=N
Br
MTIT i Formazan
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Hinh 2.2. Phan tng nhuém mau té bao séng bing phwong phip MTT
+ Nubi cay té bao
Té bao RAW 264.7 duge nudi cy 6 37°C, 5% CO, trong méi trudng cd chira 10%
huyét thanh phoi bo (FBS), 1% khang sinh penicillin (100 UI/mL) va streptomycin
(100 pg/mL). Pbi véi tat ca cac thi nghiém, céc té bao dugc nudi dén mat dd 80% - 90%
va chiu khong quéa 20 phan chia té bao.

+ Tién hanh

Thiét ké dia: Mdi dia (96 giéng) bao gébm 1 chiung duong, 1 ching am (mdi

truong) va 4 giéng lip lai cho mdi ndng do cua cao chiét va chat thu.

U dia: Té bao RAW 264.7 duoc nudi céy trong dia on dinh v&i mat do té bao
dat 90% & diéu kién 37°C va 5% CO, trong moi1 truong DMEM c6 chtra 10% FBS,
100 don vi penicillin va 100 pg/mL streptomycin. Cac dong té bao dugc chuyén sang
dia. Sau 24 gid 6n dinh, cac mAu thudc thir s& duoc dua vao  trong 48 gid. Té bao
song s& duoc 0 va nhudm mau véi moi trudng nudi cdy té bao cd chira MTT (2
mg/mL, trong 4 gi®). Loai bo méi trudng va hoa tan cac tinh thé formazan bang cach
thém vao 200 mL DMSO. Xac dinh ty 1 t& bao con song gitta mau chuin va mau thir

bang may do quang ¢ budc séng 570 nm.
+ Tinh két qua
Phan trim séng sot cua té bao (RAW 264.7) duoc tinh theo cong thirc:

% Sne st t& bio — OD (mAu thir) - OD (ngay 0) < 100
0 S0ME SOLEE BA0 =175 (DMSO) - 0D (ngay 0)

Trong do:
OD Ia mat d6 quang ¢ budc song 570 nm;
OD (ngay 0): OD cua giéng khong chira chat thir nhung c6 té bao ung thu.

% Po ndng d6 PGE2, NO, IL-1p va NF-«kB

Té bao RAW 264.7 duoc nudi ciy trong dia 48 giéng véi mat do 5 x 10" té bao/
mL. Sau khi dugc i 24 gid, cac giéng duoc U vé6i chat trung gian gy viém (PGE2,
NO, IL-1B, NF-xB) c6 hoic khong c6 cac mau thir 1a cao chiét téng, cao chiét phan
doan hoic chat tinh khiét phan 1ap tir TAm bop v6i cac nong do khac nhau. Sau 24 gid
1, mdi truong nudi cdy dugc thu va nong d6 PGE2, NO, IL-1B, va NF-xB duoc do
bang cach sir dung xét nghiém mién dich ELISA & budc song phu hop theo hudéng dén
clia nha san xuat cac kit ELISA va xét nghiém tuong ung.
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+ ELISA kit (PGE2: 500141)

+ Chuén bj thudc thir dic hiéu: PGE2 chuén, chat ddnh dau, khang thé don dong.

+ Thiét 1ap dia (Plate set up): Pia 96 giéng.

+ Tién hanh:

= Thém thudc thir: Theo bang sau

Giéng Pém ELISA  Chudn/Mau  Chét ddnh ddu Khéng thé
Blk (Chtng) ; ; ] ]
TA (Total activity) - - 5ulL -
NSB (Lién két 100 pL - 50 pL -
khong déc hi¢u)
B, (Lién két t6i da) 50 pL - 50 pL 50 uL
Chuan/Mau - 50 uL 50 pL 50 uL

= U dia: 60 phut tai nhiét d6 phong (Room temperature - RT)

= Phat trién dia (Development of the Plate): Lam sach cac giéng va rira nim lan

v6i dém; thém 200 pL loai thude thir Ellman vao mdi giéng; thém 5 uL chat danh dau

vao cac gieng TA; che tam bang mang nhuya.

= Poc dia: Lau sach day dia bang khin gidy sach dé loai bé du van tay, bui ban,

v.v.; thdo nz“'lp dia can than dé thudc thir Ellman khong bi vang lén nép; doc dia ¢ buoc

song trong khoang 405 dén 420 nm microplate reader (Infinite F200, Tecan).

+ Nitric Oxide Assay Kit (Colorimetric) (ab65328)

+

+

Chuan bi duong cong chuén.
Chuan bi mau chuén.
Thém enzym, cofactor va u tai nhiét d§ phong trong 60 phut.

Thém chat tang cudng, thudc thir Griess va phét trién tai nhiét ¢6 phong trong
10 phat.

Po mat d6 quang (do & budc song 540 nm) microplate reader (Infinite F200,

Tecan).

+ Mouse IL-1B ELISA Kit (ab100705)

43



Chuan bj tit ca cac thude thir, mau va mau chuan (standard) theo huéng dan.

Thém mau chuin hodc mau thtr cho moi giéng dugc st dung. U & nhi¢t do

phong.
Thém khéang thé biotin da chuan bi vao timg giéng. U & nhiét 46 phong.
Thém dung dich sreptavidin da chudn bi. U ¢ nhiét d6 phong.

Thém dung dich bdec 160 bac 1 TMB (TMB One-Step Development Solution)
cho mdi giéng. U & nhiét 46 phong. Thém dung dich dirng phan Gng cho mdi

giéng. Poc & 450 nm ngay lap tic microplate reader (Infinite F200, Tecan).

+ NF-kB p65 Transcription Factor Assay Kit (ab133112)

_l_

_l_

+

+

Chuan bi CTFB (Complete Transcription Factor Binding Assay Buffer).
Thém CTFB vao mau va giéng NSB.

Thém dsDNA canh tranh (Competitor dsDNA) (tiy chon) vao cac giéng thich
hop.

Thém yéu té kiém soat tich cuc vao giéng thich hop.

Thém mau chira NF-kB vao giéng thich hop.

U qua dém ¢ 4°C khéng khudy tron.

Rira mdi giéng 5 lan véi dém rira 1X (1X Wash Buffer)

Thém khéang thé chinh NF-kB pha lodng vao ting giéng

U 1 gio tai nhiét d6 phong khong khudy tron.

Rira mdi giéng 5 1an v&i dém rira 1X.

Thém hon hgp Goat Anti-Rabbit HRP di duoc pha lodng

U khéng khudy tron 1 gio tai nhiét d6 phong

Rira mdi giéng 5 1an v&i dém rira 1X.

Thém dung dich khuéch truong (Developing Solution) vao cac giéng

U va khudy nhe tir 15 dén 45 phut

Thém dung dich dimg vao cac giéng (STOP SOLUTION)

Po do hép thu ¢ 450 nm.

& Tinh két qua:
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bénh gia hoat tinh trc ché su san sinh PGE2, NO, IL-1B va NF-xB dua vao két
qua do mat d6 quang cuia chat thir véi mau trang duoc xir Iy bang dung dich DMSO 1%
thay cho chét thr.
Mat d6 quang ctia mau thir

% Ut ché cua mau tht = ,- x 100 (%)
Mat d6 quang cua doéi chung DMSO

» Phuong phap nghién ciru hoat tinh khang viém in vivo
*» Chuan bj mau thir
Bot duge liéu Tam bop (ham am 10,27%) dugc ngdm voi EtOH 96% ty 1€ 1:10

(dugc liéw/ dung méi, kg/L) & nhiét do phong, 3 1an x 4 ngay/ 1an. Sau khi loc tach
nguyén li¢u ran, cac dich loc EtOH 96% duoc gop lai va cat loai dung méi dudi ap
suat giam thu duoc cao toan phan EtOH 96%. Hiéu sut chiét 1a 6%, d6 4m cao 1a
15%.
% V& liéu nghién ctru

Liéu sir dung dé tién hanh thuc nghi¢ém dugc ngoai suy tur liéu ¢ hiéu qua trén
ngudi [115]. Liéu dung hing ngdy cdy Tam bop trong dan gian dé diéu trj viém hong,
ho nhiéu dom, mun nhon 13 40 - 120 g duoc liéu/ ngay [15], tién hanh ngoai suy liéu
dung & chudt cong tring 13 5,6 - 16,8 g duoc lieuwkg (hé sb 7) va chudt nhét tring 1a
9,6 - 28,8 g duoc liéu/kg (hé sb 12) khi tinh trung binh can ndng ctia nguoi la 50 kg.

Déi véi liéu thtr hoat tinh khang viém va giam dau in vivo: Cao toan phan EtOH
96% véi hiéu suat chiét 1a 6%, do am cao 1a 15%, ham am duoc liéu 10,27% quy doi
ra cao Tam bop dugc str dung trén chudt cng trang 12 0,3 - 0,9 g cao/kg va chudt nhat
trang 12 0,6 - 1,8 g cao/kg.
% Danh gia hoat tinh khang viém cap trén mo hinh gay phu chan chudt bang

carragecnan
e Mau thir: Cao toan phan EtOH 96% liéu ding 0,3 va 0,9 g/kg.
e Thiét ké thi nghiém:

Str dung md hinh gy phu chan chudt bang carrageenan ciia Winter - Levy [116].

Chudt cbng tring duoc chia thanh cac 16:

+ Lo chung (n = 10): Ubng dung moi pha mau thar (Na-CMC 0,5%).

+ Lo ddi chiéu (n = 11): Ubng indomethacin pha trong Na-CMC 0,5% véi liéu 10
mg/kg.
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+ Lo thir 1 (n = 11): Ubng cao chiét EtOH 96% Tam bop pha trong Na-CMC
0,5% v6i lidu 0,3 g/kg.

+ Lo thir 2 (n = 11): Ubng cao chiét EtOH 96% Tam bop pha trong Na-CMC
0,5% v6i 1iéu 0,9 g/kg.

Chudt duoc udng dung moi pha mau thir hodc miu thr véi cung thé tich 1
mL/100 g chudt vao mot gid nhat dinh hang ngay trong vong 2 ngay trude khi 1am thi
nghiém. Trudce khi dung dung moi, thudc hodc mau thir 1,5 gi0, chudt khong dugc an
nhung dugc udng nude binh thudng. Ngay the 2, sau khi udng dung méi, thudc ddi
chiéu hodc miu thir 1 gio chudt duoc tiém carrageenan 1% vao gan ban chan sau phai.
Str dung may do d6 phu LE 7500 dé do thé tich ban chan sau phai cta ting chudt & cac
thoi diém 2 h, 3 h, 4 h va 6 h sau khi gdy viém.

e K¥ thuat do do phu ban chan chudt:

Dung but ddnh dau ¢ dinh mat bén khép gdi chan sau phai cta chudt. Nhung
ban chan sau phai vao dung dich do dén dung vi tri 3 danh dau, doc két qua hién thi
trén thiét bi do. K¥ thuat do dugc thuc hién bdi cung mot k¥ thuat vién va 1a phép do
mu.

Quy trinh tién hanh thi nghiém dugc mo ta trong hinh 2.3.

Ubng thude
MNhin an Gay viém
Uéng thude . R
hing ngdy 1.5 g1ov 1 g1y ‘ l
V » Vv Vv V
Nedy tht2  ° R v 6
- - - - Do thé tich ban chan giy viém - - - -

‘_,

< —>

1 ngay

L L

Hinh 2.3. Quy trinh danh gia hoat tinh khang viém cip thwe nghiém trén mé hinh
giy phut ban chan chudt biang carrageenan
e Thong sé danh gia:
+ Thé tich ban chan sau phai cta timg chudt
+ Ty 1€ phu chan chudt dugc tinh theo cong thuec:
Vt-Vo

X%=——""——x100%
Vo
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Trong d6: X 1a ty 1& phui chan chudt tai thoi diém t gid sau khi gay viém, Vt 1a thé
tich chan chudt ¢ thoi diém t sau khi gay viém, Vo 14 thé tich chan chudt trudc khi gay
viém.
< Panh gia hoat tinh khang viém man trén mé hinh gy u hat thuc nghiém bang bong
e Mau thir: Cao toan phan EtOH 96% cdy Tam bop (liéu dung: 0,3 va 0,9 g/kg).

e B tri thi nghiém:

St dung mod hinh gdy u hat & chudt cong trang [117]. Chudt cong tring, ca hai
gidng duoc chia thanh cac 16:

+ Lo ching (n = 10): Ubng dung moi pha mau thir Na-CMC 0,5%.

+ Lo ddi chiéu (n = 10): Ubng prednisolon pha trong Na-CMC 0,5% vdi liéu 5
mg/kg.

+ L6 thir 1 (n = 10): Ubng cao EtOH 96% Tam bop pha trong Na-CMC 0,5% véi
lidu 0,3 g/kg can ning.

+ Lo thir 2 (n = 10): Udng cao EtOH 96% Tam bop pha trong Na-CMC 0,5% véi
lidu 0,9 g/kg can ning.

Gay viém man bang cach ciy vién bong tim carrageenan 1% (20 = 1 mg/con
chudt) di dugc tiét trung vao ving da dudi lung. Sau khi cay u hat, cho chudt udng
thudc va mau thir lién tuc 7 ngay, ngay thir 8 tién hanh giét chudt bang ether, boc tach
u hat, can khéi luong udt cua hat i dem séy & 60°C dén khoi luong khong doi
(khoang 18 gi¢). Can u hat kho.

e Thong sb danh gia:
Hoat tinh khang viém duogc tinh theo cong thirc:
Te-Tt
[%= —x100%
Tc

Trong do: I 1a ty I¢ tc ché u hat. Tc, Tt 1a trong lugng trung binh khdi u hat ¢ 16
chung va 16 thr.

2.4.3.2. Phwong phap nghién ciru tac dung giam dau

e Mau thir: Cao toan phan EtOH 96% cay Tam bop dugc didu ché theo phwong phap
trong muc chuin bi mau thir danh gia hoat tinh khang viém in vivo, véi lidu dung
0,6 va 1,8 g/kg.

e BO tri thi nghiém: Str dung mé hinh gy dau quin bang acid acetic cuia Koster va

cong sy [118]. Chuot nhét trrfmg duoc chia thanh cac 16:
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+ Lo ching (n = 10): Ubng dung moi pha mau thir (Na-CMC 0,5%).

+ L6 ddi chiéu (n = 11): Udng aspirin pha trong Na-CMC 0,5% véi lidu 240
mg/kg.

+ L6 thir 1 (n = 10): Udng cao EtOH 96% Tam bop pha trong Na-CMC 0,5% véi
lidu 0,6 g/kg.

+ L6 thir 2 (n = 11): Udng cao EtOH 96% Tam bop pha trong Na-CMC 0,5% véi
lidu 1,8 g/kg.

Chudt duoc udng dung méi pha miu thtr hoic mau thir véi cung thé tich
0,1mL/10g chudt vao mot gio nhat dinh hang ngdy trong vong 2 ngay trude khi lam thi
nghi¢m. Trudce khi dung dung moi, thudc hodc mau thir 1,5 gi0, chudt khong dugc an
nhung duoc udng nude binh thudng. Ngay thir 2, sau uéng dung méi, thube ddi chiéu
hodc mau thir 1 gi0 chudt duogc tiém mang bung dung dich acid acetic 1% liéu 0,1
mL/10g.

Biéu hién cua con dau qudn la toan than chudt vuon dai, hai chan sau doai ra,
udn cong nguoi, x0dn minh sang mQt bén, co thot bung hodc bung cham sat vao san.

So sanh két qua giira cac 10.

Quy trinh tién hanh thi nghiém dugc mo ta trong hinh 2.5.

Ubng thubc

:

in an Tiém acid acetic 1%

Ubng thube \L
ons 1,5 gits| 1 gics

ey ¥ Y b b
i T 0 —S’T 5’—10’T10’—lS:FIS’-ZO’TZO’—ZS’/[\ZS’—SO’T
i - - - Dém sb con quin dau trong mdi 5 phut, - - -

Ingdy ' Ngay thir2

Lién tuc cho dén hét phat thir 30

Hinh 2.4. Quy trinh danh gia tac dung giam dau ngoai vi theo phuwong phap gay

dau quan bang acid acetic

Pém s6 con dau quan trong thoi gian 5 phiit va trong tong thoi gian 30 phit ké tir

khi tiém acid acetic.
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2.4.3.3. Phuwong phdp dinh gid tic dung trén chuyén héa acid béo va glucose trong
16 bao gan HepG?2

> Pdnh gid anh huéng ciia mau thir dén kha ndang séng sét ciia té bao HepG2 bding

phirong phap MTT dé xdc dinh nong do thir

Mau thir: Cao toan phan EtOH 96% (TBT, 50 pg/mL), cac cao phan doan (TBH,
TBE va TBN, 50 pg/mL) dugc diéu ché theo phuong phap muc 2.3.2.2 va cac hop
chat withanolid (PA11 - PA14; 10 uM) phan lap tir TAm bop.

Chuan bi mau thi, nguyén tic, cach tién hanh va céch tinh két qua: Tuong tu nhu
trong phan phuong phap danh gia anh huéng cua mau thir doi véi kha ning séng sot
clia té bio RAW 264.7.

» Danh gia tac dung hoat hoa AMPK, ACC, FAS va SREBP-Ic trong 1é bdo HepG?2
bang phwong phdp Western Blot

% Nudi ciy té bao va u mau

- Hoat hoa té bao HepG2 va nudi ciy trong méi trudng DMEM di bd sung 10%
FBS, penicillin 100 UI/mL; streptomycin 0,1 mg/mL ¢ 37°C trong moi truong khong
khi ¢6 5% CO,. Cay chuyén té bao vao dia 6 giéng (10° té bao/2 mL méi trudng/
giéng) va tiép tuc nudi cdy trong 24 gid. Thuc day sy biét hoa té bao bang 5% huyét
thanh ngya (HS) .

- Thay méi truong DMEM c¢6 chita 5% HS bang méi trudng DMEM c¢6 chira 1%
HS, tiép tuc nudi cay té bao trong 24 gid. B6 sung mau thir (dd duoc hoa tan trong
dung dich DMSO) dé dam bao lugng dung dich mau thir duge bd sung vao cac giéng
nhu nhau (déu 1 2 pL), va ndng d6 cudi ciing clia cac mau thir trong cac giéng té bao
nhu yéu cau ddi véi timg bude thi nghiém d3 néu & trén. U té bao véi mau ther gdm
cao chiét tong, cao phan doan va chit tinh khiét & cac nong do khac nhau (50 pg/mL
d6i v6i cao chiét tong va cao phan doan va 10 pM vdi chét tinh khiét) trong 2h cho thir
nghiém p-AMPK va p-ACC va 6 h dbi voi thir nghiém FAS va SREBP-Ic.
% Thu té bao va chuan bi protein dé dién di

Té bao sau khi @ voi mau tha, hat loai bé hét moi trudng nudi cdy sau do ria
sach voi PBS. Ciac té bao duoc ly giai trén bang trong 30 phut trong 100 pL dung dich
ly gidi [60 mM Tris-HCL, pH 6.8, 2% natri lauryl sulfat (SDS), 10% glycerol]. Dich
chiét t& bao sau d6 dwoc dun sdi trong 5 phat (100°C) dé pha v& mang té bao. Sau do ly
tam voi téc do 12000 vong/phiit trong 30 phut loai bo can thu ldy protein tong s6. Nong
d6 dich chiét té bao duoc xac dinh bang phuong phap BCA (acid bicinchoninic, Pierce,
Rockford, IL). Bién tinh protein bang dung dich SDS 5x (gém glycerol 50%,
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bromophenol 0,05%; sodium dodecyl sulfate 10%; mecarptoethanol 25%) & 100°C
trong 5 phut.

% Dién di protein

Tién hanh dién di protein trén gel SDS - polyacrylamid 10% véi dung dich chay
dién di (running buffer: gdm glycerin 14,4g; tris base 3,03g; SDS 1g; nudc cat vd 1
lit), hiéu dién thé 120V trong 100 dén 120 phit (quan sat trén ban dién di thiy mau

xanh ctia dung dich tai mau di chuyén dén sat mép dudi ban gel thi ding).
% Phat hién protein bang phuong phap Western blot

Sau khi dién di két thiic, protein trong gel dugce chuyén sang mang nitrocellulose,
sau d6 dugc 0 véi khang thé nguyén cap (p-AMPK, p-ACC va B-actin). Mang sau d6
duoc G thém véi khang thé thir cap peroxidase lién hop (chudt hodc tho 1:4000).

- Phong bé céc vi tri chua lién két v6i protein trén mang bang sira giy (skim
milk) 5% pha trong TBS-T (0 mang véi dung dich sita gay 1a 1 gio ¢ nhiét d6 phong,

lic déu lién tyc trong qua trinh ).

- Nhan biét AMPK d hoat héa (p-AMPK), ACC di hoat hoa (p-ACC), hay FAS
va SREBP-1c¢ bi tic ché, p-actin nam trén mang.

Dénh gia mtc do biéu hién cia cac protein can xac dinh (p-AMPK va p-ACC )
hodc B-actin hay FAS va SREBP-1¢ dya vao mat d¢ anh sang thu dugc twong ung véi
cac “dai protein" nay trén phim X-quang. So sdnh mat dd anh sang cua céac dai protein
thu duoc tir 16 té bao ¢d G mau thir v6i cac dai protein thu duogc tur 16 té bao chi 0 véi
dung moi dung dé pha mau thir dé danh gia anh hudng cta cac mau thir trén muc do
biéu hién cua cac protein nay. Mat do cac vét dugc phat hién bang dung dich west
femto (Thermo Scientific) va hinh anh duoc phat hién va phén tich bang may LICOR.

> Phwong phdp ddanh gid kha ndang vre ché tich tu lipid ciia chdt tinh khiét phén ldp tir
Tam bép trén té bao HepG2 bang thir nghiém Nile Red

Mau thi: Hai hop chat PA12 va PA14 ¢ muc lidu 10 uM.

Dung dich nhuom Nile Red (9-(diethylamino)-5H-benzo[a]phenoxazin-5-on, 1
mM) duogc didu ché bang cach hoa tan 318 pg/mL Nile Red trong DMSO va duogc loc
qua bo loc dng tiém 0,22 pm (Géttinger, Ptrc) dé giam nén huynh quang. Dung dich
Nile Red sau d6 dugc pha trong dung dich dang truong (dung dich dém FACS cua

BD) dén ndng do cudi cung 1a 10 pM va duoc bao vé khoi anh sang.

Cac té bao HepG2 ndng d6 0,5 x 10° / mL dugc nudi cay trén cac phién kinh hién
vi thily tinh pha FN sau khi v& mot vong tron xap xi 1,5 cm bang but chi ky nuéc
DAKO (Dako, Heverlee, Bi) dugc u trong 1 gio ¢ 37°C, 5% CO,, sau do6 cac té bao
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bam dinh dugc c¢d dinh véi ndng d6 4% formaldehyd va tham trong 5 phut véi 0,1%
Triton-X100 va dugc 0 véi thuée nhudém lipid Nile Red (1 pg/mL; N3013-100MG,
Sigma Aldrich, Zwijndrecht, Ha Lan) trong 15 phut. Cac té bao dugc rira trong PBS
(pH 7,4) va dugc gan huynh quang (Dako, Heverlee, Bi). Hinh anh té bao dugc chup

bang kinh hién vi soi ndi cua Zeiss (Dtc).

2.4.3.4. Phwong phdp dinh gid hoat tinh gdy déc trén mot sé dong té bao ung thw in

Vitro

Phuong phap thir do doc té bao in vitro duge Vién Ung thu Qubc gia Hoa Ky
(National Cancer Institute - NCI) xac nhdn 13 phép thir d6 doc té bao chuan nhim sang
loc, phat hién cac chit c6 kha ning kim ham sy phat trién hodc diét t& bao ung thu &
diéu kién in vitro. Theo tiéu chuan cua NCI, cao chiét duoc coi co hoat tinh tdt véi
ICso < 20 pg/mL, trong khi chat tinh khiét duoc coi c6 hoat tinh t6t khi ICsy < 5 pM
[119].

Céc dong té bao str dung trong nghién ctru: Té bao ung thu SNU-1, 4T1, LLC,
Hep3B, NTERA-2 va té bao biéu mo phoi than ngudi HEK-293A.

> Phwong phdp danh gid tic dung gdy doc trén mét so dong té bao ung thu in vitro

cua cao chiét

Phép thur nay duoc thyc hién theo phuong phap cua Skehan va cong sy (1990)
[120]. Phép thu tién hanh xac dinh ham luong protein té bao té)ng s6, dua vao mat do
quang (OD) do dugc khi thanh phan protein cia té bao duoc nhuém bang
sulforhodamin B (SRB). Gia tri OD may do duoc ti I¢ thuan voi luong SRB gén vOi
phan tir protein, do d6 lugng té bao cang nhiéu (lwong protein cang nhiéu) thi gia tri
OD cang lon.

Mau thir: Cao toan phan EtOH 96% (TBT), cac cao phan doan (TBH, TBE va
TBN) dugc diéu ché theo phuong phap muc 2.4.2.2 va dugc thir nghiém & cac nong do
100-20-4-0,8 pg/mL.

Phép thtr dugc thuc hién trong diéu kién cu thé nhu sau:

+ Trypsin hoa té bao thi nghiém dé lam roi té bao va dém trong budng dém dé
diéu chinh mat o cho phu hop véi thi nghiém. Tién hanh dua 190 pL té bao vao dia
96 giéng dé thir nghiém.

+ Mau thir dugc hoa tan trong DMSO 100% dé c6 néng do ban dau (stock) 1a
20 mM. Tién hanh pha lodng miu trén dia 96 giéng bang moi truong nudi cay té bao
(khong c6 FBS) thanh 4 diy nong do tir cao xudng thap. Chat thir da pha lodng & céac

ndéng do (10 pL) duoc dua vao cic giéng cua dia 96 giéng da chuan bj té bao o trén.
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Giéng khong co chat thir nhung co té bao ung thu (190 pL) + DMSO 1% (10 pL) s&
duge sir dung lam déi chimg ngay 0. Sau 1 gio, giéng di chimg ngay 0 té bao s& duoc
¢d dinh bang Trichloracetic acid - TCA 20%.

+ U trong ta 4m 72 gid. Sau 72 gid, té bao duoc cd dinh bang TCA trong 1 gid,
duge nhudém bang SRB trong 30 phut & 37°C, rira 3 1an bang acetic acid rdi dé kho &
nhiét d§ phong.

+ 10 mM unbuffered Tris base dé hoa tan luong SRB, lic nhe trong 10 phit roi
doc két qua OD & bude song 540 nm trén may ELISA Plate Reader (Biotek).

+ Phan tram Gc ché su phat trién cta té bao khi c6 mat chat thir s& duoc xac
dinh thong qua cong thure sau:
OD (chit thry = OD(ngay 0)

% Uc ché = 100% - x 100
OD4éi chimg am) = ODngay 0)

+ Phép thir dugc lap lai 3 1an dé dam bao tinh chinh xé4c. Ellipticin & cac nong
d6 10 -2 - 0,4 - 0,08 ng/mL dugc st dung 1a chat d6i ching duong.
+ DMSO 1% luén duoc sir dung nhu dbi ching am (ndng d6 cudi cing trong
giéng thir 14 0,05%).
+ Gia tri 1Csg (néng d6 we ché 50% su phat trién) s€ dugc xac dinh nho vao
phan mém may tinh TableCurve 2Dv4.
> Phuwong phdp danh gid tac dung gdy déc trén mét sé dong té bao ung thw in vitro
cia cdc hop chat withanolid phén ldp dwoc
Phuong phép thir twong ty nhu muc “Panh gia anh hudng ctia mau thir dén kha
ning sdng sot cua té bao RAW 264.7 bang phuong phap MTT dé xac dinh nong do
thu”
% Maiu thir: Mau nghién ciru 1 cac hop chét withanolid (PA11 - PA14) phan lap tir
Tam bop.
< Chuén bi mau
Cac mau duoc pha bang dung dich DMSO va lic vortex & toc do 300 - 500
vong/phit trong 1 - 2 phut cho dén khi dich chiét dong déu trong DMSO. Néng d6 céac
chat tinh khiét 1a 1, 3, 10, 20, 30 pg/mL véi thé tich 1a 500 pL cho mdi mau thir. Nong
do cua doxorubicin dugc pha la 0,1, 0,3, 1, 3 va 10 uM. Cac mau duoc luu gilt & nhiét

do -20 do trong ta lanh.

% Tinh két qua
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Kha ning song sot ciia t& bao duoc tinh toan theo cong thirc twong tu nhu d6i
v6i té bao RAW 264.7.

St dung chuong trinh GraphPad Prism 5.0 dé tinh gia tri ICs, (ndng do trc ché
50% té bao ung thu) theo cong thirc:
Y = 100/(1+10"((X-LoglCs))

Trong do: X 1a néng do mau thir; Y 1a % té bao séng sot; doxorubicin duogc su
dung nhu 1a chat dbi ching duong.
2.5.XU LY SO LIEU

S liéu dinh lugng duge trinh bay dudi dang M + SE (M: gi trj trung binh timg
16; SE: sai s6 chuan). Dir liéu dugc phan tich bang phan mém GraphPad Prism 5.

Phén tich thong ké dugc thuc hién bang t-test (d6i voi nhitng nghién ctru so
sanh 2 16) hodc bang Phan tich phuong sai mot chiéu (one way ANOVA, d6i véi
nhirng nghién ctru so sanh nhiéu hon 2 16). Sy khac biét gitra cac 16 danh gia duoc coi
la c6 y nghia khi p <0,05.
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CHUONG 3
KET QUA NGHIEN CU'U

3.1. KET QUA NGHIEN CUU VE THUC VAT CUA TAM BOP
3.1.1. M6 ta dic diém hinh thai va giam dinh tén khoa hoc ciia TAm bép
Diic diém hinh thdi
Cay co6 séng hang nam, cao t6i 1 m; than rdng, thiét dién hinh tir giac, phan canh

nhiu, canh moc cung cho voi l4. Than mau xanh, c6 16ng rat ngan, 16ng nhiéu & canh.

La don, moc cach, cuéng dai 3 - 10 cm, rong khoang 0,3 cm, c6 16ng cing, nhiéu
hon & mat trén cuéng, mit trén ndi & gifta, c6 2 canh ngén O hai bén cuéng; phién la
hinh trimg, 7 - 10 x 4 - 6 cm, hai mit nhan hoic c6 16ng rat thua; géc 14 hinh ném hoac
hoi tron, d6i khi 1éch; mép 14 nguyén hodc c6 ring cua thwa, khong déu; gdc 14 nhon;

gan hinh 16ng chim, 6 - 7 doi, ndi & mit dudi, 16m & mat trén, trén gan phu 16ng.

Hoa don doc, moc & nach 14, ludng tinh, mau 5; cuéng hoa dai 1,3 - 1,4 cm, xanh
& phan dudi, ndu do phan trén, phu 16ng huéng 1én. Pai hoa 5, mau xanh, han lién
thanh 6ng ¢ phan nira dudi, cao khoang 5 mm, chia thanh 5 thuy hinh tam giac ¢ phan
ntra trén, moi thily c6 mot gan chinh mau nau d6 phén dudi, xanh & phén trén; mat
ngoai dai phu 16ng tring, mat trong nhin, trir & phan thiy, mép thuy c6 16ng; trang hoa
5, han lién, mau vang nhat, dai 0,9 cm, thuy trang hinh tam gidc rdng, mt ngoai trang
phu 16ng day, mit trong phu 16ng thua, ¢6 ciac d6m nau ¢ hong trang, 16ng moc day
trén cac d6m nau. Nhi 5, roi nhau, han lién véi phan 6ng trang & dudi, phan han lién
khoang 1mm; chi nhi dai 5 - 6 mm, nhan, mau xanh vang & dudi, hoi nau & phén trén;
bao phén 2 6, khoang 2 mm, mau xanh nhat, dinh géc, ntt doc. Bau trén, 2 mm x 2
mm, 2 0, 2 14 noan han lién, dinh nodn trung tru, nodn nhiéu & mdi 6; voi nhuy dai 5,5
mm, nhin, nim nhyy 1, hoi xanh.

Qua mong, hinh gan cau, duong kinh khoang 1 cm; cuéng qua dai khoang 2 cm,
qua phat trién & trong dai dong truong; dai dong truong khoang 3 cm x 2 cm, mit
ngoai co 16ng, mit trong nhén, hinh ngii gidc, v6i 5 g& chinh va 5 g& phy mau tim. Hat
nhiéu, det, khoang 1,5 mm (Hinh 3.1).
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Hinh 3.1. Pic diém hinh thai cAy Tam bép (Physalis angulata L.)

a: Canh mang hoa, qud; b: Than c6 canh; c: Mt cdt than; d: Cudng la; e: Mdt cdt
cu(fng la; f: La; g: Mat dwoi la;, h: Mat trén la; i: Hoa ¢ cac mirc do truong thanh
khdc nhau; j-k: Hoa; [: Mat ngoai dai; m: Mat trong dai; n: Mat trong trang hoa, o:
Mt ngodi trang hoa; p: Trang hoa; q: B¢ nhuy, r: Bau cdt ngang; s: Nhi; t: Qud &
cdc mikc truéng thanh khdc nhau; u: Pai (goc va ngon); v: Pai dong trudng bao

quanh qua; w: Qua; x: Qua cdt ngang; y: Hat. (P6 phéng dai 10x va 40x)
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Xdc dinh tén khoa hoc

Cian ¢t vao cac dic diém cua tiéu ban di thu thap (Vé than, 14, hoa, qua) ddi chiéu
v6i khoa phan loai va ban mo ta trong cac tai lidu [4], [5], [11] [12], [13], [14], mau
Tam bop dugce xac dinh tén khoa hoc 1a Physalis angulata L. (ho Ca - Solanaceae).

3.1.2. Pic diém vi hoc
3.1.2.1. Pic diém gidi phéu thin

Mit cat tiéu ban hinh tron c¢6 4 goc 10i, tir ngoai vao trong cé: (2) Biéu bi gom 1
16p té bao hinh da giac phia ngoai hoa cutin, rai rac c¢6 16ng che chd don bao (1). M6
day nam ngay sat 16p biéu bi (3), & cac goc 16i ¢ nhiéu 16p té bao mo day, cac té bao
c6 thanh day 1én & cac goc tiép xuc v6i nhau, ¢ nhitng chd con lai chi ¢ 2 16p té bao
mo day. M6 mém vo (4) gan nhu khong nhin 1, cac té bao bi ép bep. Xen k& trong md
mém vo co cac md cimng nam rai rac (5). Libe gb xép lién tiép tao thanh vong tron
khép kin gom libe & phia ngoai (7) va gb & phia trong (6). Trong cung 1 mé mém rudt
cAu tao boi cac té bao hinh da giac c6 kich thudc 16n, xép 10n xon véi nhau dé ho cac
khoang gian bao (8) (Hinh 3.2).

L

W
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Hinh 3.2. Vi phiu than cidy TAm bop
I-Léng che cho; 2-Biéu bi; 3-Mé day; 4-Mé mém vé; 5-Mé cirng; 6-Go, 7-Libe; 8-Mé

mem ruot.
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3.1.2.2. Dic diém gidi phiu ld

Gan l4a: Loi 1én ca hai phia. Ngoai cing 14 biéu bi trén (1) va biéu bi dudi (11)
duge ciu tao bdi mot hang té bao hinh tron xép déu dan, mang ngoai hoéa cutin, co
16ng che chd da bao (8). Ngay dudi hang biéu bi trén va biéu bi dudi 1a 16p mé day
dugc ciu tao bai 2 hang té bao thanh day (2, 10). Tiép dén 14 md mém cAu tao boi cac
té bao kich thudc 16n nhat, thanh mong, hinh da giac, sép Xép 1on x0n, tao thanh cac
khoang gian bao (3). B6 libe-gd sip xép lién tuc khép kin gom libe ¢ ngoai (9) va gd &
trong (7) (Hinh 3.3).

Phién 1a: Biéu bi trén va biéu bi dudi cdu tao boi mot hang té bao hinh chit nhat
xép déu dan. Nam ngay dudi 16p biéu bi trén 12 mo gidu gdm mot hang té bao hinh chir
nhat xép déu din nhau (4). Rai rac ¢ cac tinh thé calci oxalat hinh cau gai trong mo
khuyét (5). Cubi cing 13 ha bi du6i nim sat biéu bi dudi (6) (Hinh 3.3).

boad

ShLn b

o0

10
11

Hinh 3.3. Vi phiu 14 cAy Tam bop

1-Biéu bi trén; 2-Mé day trén; 3-Mo mém; 4-Mé giau,; 5-Tinh thé calci oxalat hinh
cau gai; 6-Ha bi duoi; 7-Go: 8-Long che cho da bao; 9-Libe; 10-Mo day dwoi; 11-
Biéu bi dudi.
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3.1.3. Pic diém bot duoe lidu
3.1.3.1. Pdc diém bét thin

B&t mau xam, khong mui, vi hoi de“'mg. Soi trén kinh hién vi théiy cac dic diém
sau: Manh mach xoéan (1), manh mach vach (2, 3), manh mach diém (5, 6), manh mo

mém gbm céc té bao kich thude 16n, thanh mong, xép 16n xon nhau (4), soi va bo soi
(7, 8) (Hinh 3.4).

Hinh 3.4. Pic diém bt than cAy Tam bop

1-Mach xodn; 2,3-Mach vach; 4-Mé mém; 5,6-Mach diém; 7,8-Soi va bé sgi
3.1.3.2. Pdc diém bét la

B6t mau xdm, khong mui, vi déng. Soi trén kinh hién vi théy cac dic diém sau:
L3 khi va manh biéu bi mang 16 khi (7a, 7b), mo gidu gém céc té bao hinh chit nhat
Xép théng hang nhau (4), manh mach X0dn (1a, 1b), manh mach vach (2), manh mach
diém (3), manh mé mém goém céac té bao kich thudc 16n, thanh mong, xép 1on xon,
16ng che ché da bao (5a, 5b) va tinh thé calci oxalat hinh cau gai (6a) (Hinh 3.5).
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Hinh 3.5. Pic diém bot 1a cdy Tam bép

la, 1b-Mach xodn; 2-Mach vach; 3-Mach diém; 4-Mé giau; 5a,5b-Long che cho;

6a-Tinh thé calci oxalat hinh cdu gai; 7a, 7b-L6 khi va méanh biéu bi chira 16 khi.
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3.2. KET QUA NGHIEN CUU VE THANH PHAN HOA HQC CUA TAM BOP
3.2.1. Dinh tinh

Két qua dinh tinh cac nhom chét hitu co trong cdy Tam bop bang phan tmg hoa

hoc dugc chi ra & bang 3.1.

Bang 3.1. Két qua dinh tinh ciac nhém chét trong TAm bép bang cac phan &ng

hoa hoc
STT | Nhém chét Phan tng dinh tinh Két qua | Két luan

Phan tmg véi thude thir Mayer +

1 | Alcaloid Phan tng voi thude thir Dragendorff + Co
Phan tng voi thude thir Bouchardat +
Phan Umg cyanidin ++++
Phan Umg diazo hoa +++

2 | Flavonoid : Co
Phan tng véi kieém loang +++
Phan trng véi dung dich FeCl; 5% +++
Phan ng tao bot +

3 | Saponin Salkowski + Co
Liebermann-Burchard +

4 | Glycosid tim | Phan tng Liebermann-Burchard - Co
Phan trng m¢ dong vong lacton ++

5 | Coumarin Co
Phan Umg diazo hoa +
Phan tng v6i1 dung dich FeCl; 5% ++

6 | Tannin Phan trng v6i chi acetat 10% + Co
Phan tmg v6i dung dich gelatin 1% +

7 | Acid hittu co | Phan ing v61 Na,CO; ++ Co
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8 | Puongkhtr | Phan Gng véi thude thir Fehling ++ Co
9 | Acid amin Phén tmg voi thude thir Ninhydrin + Co
10 | Polysaccharid | Phan trng vé6i thude thir Lugol ++ Co
11 | Caroten Phan tng v61 H,SO, dac +++ Co
12 | Chat béo Vét mo trén gidy loc + Co

Ghi chu: (-) am tinh, (+) duong tinh, (++) duong tinh 13, (+++) duong tinh rat 1,

(++++) duong tinh dac biét 0.

nhém glycosid tim.

3.2.2. Chiét xuit, phan lap va x4c dinh ciu triic ciia cac hop chit

3.2.2.1. Chiét xudt, phan ldp cdc hop chit

so d6 3.1.

61

Nhan xét: Hau hét cac nhém hop chét hitu co déu c¢6 mit trong cdy Tam bop trix

Bot duoc ligu Tam bop (3 kg) duge ngdm véi EtOH 96% & nhiét do phong 3 lan,
mdi 1an 4 ngay. Loc loai ba, gop dich loc va cat thu hoi dung moi dudi ap suét giam
thu dugc 150,13 g cao toan phan EtOH 96% (TBT). Phan tan cao toan phan trong
nudc noéng va chiét 1ong - 1ong voi cac dung méi c¢6 do phan cyuc ting dan: n-hexan,
EtOAc va BuOH (mdi dich chiét 3 lan, ti 1& 1:1). Cat thu hdi dung méi dudi 4p suat
giam thu dugc 36,04 g cao n-hexan (TBH), 40,01 g cao EtOAc (TBE), 50,03 g cao
BuOH (TBB) va 20,02 g can nudc (TBN). Quy trinh chiét xuét cao dugc thé hién qua




Duoc liéu Tam bop
3.0 kg)

— Ngam lanh EtOH 96% (3 lan, 4 ngay/lan)
— Loc, gop dich chiet, cat loai dung m6i dirdi ap suat giam

Cao tong EtOH 96%
(TBT, 150,13 g)

— Phan tan cao téng trong nudc noéng
— Chiét phan doan vo1 n-hexan,3 lan x 1 lit/ 1an

Thu héi dung méi | 3 i

Cao n-hexan Phan doan nudc
(TBH, 36,04 g)

Chiét phan doan véi EtOAc, 3 1an x 1 lit/ 1an

A 4
Thu héi dung méi 4 J
Cao EtOAc
(TBE, 40,01 g)

Phan doan nudc

Chiét phan doan véi BuOH, 3 lan x 1 lit/ lan

Thu héi dung méi § I}
Cao BuOH
(TBB, 50,03 g)

Phan doan nude

Loai dung

Cin H,0
(TBN, 20,02 g)

So d0 3.1. Tém tit qua trinh chiét xuat cao tir TAm bép
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Cao TBH (30,0 g) dugc phan tach bang sic ky cot silica gel, rira giai v6i n-hexan
va hé dung moi gradient n-hexan-aceton (100:1, 10:1, 8:1, 4:1 va 2:1, v/v) thu duoc 29
phan doan (TBHI - TBH29). Phan doan TBH4 (0,45 g) duoc rira bang aceton sau d6
tiép tuc tinh ché trén silica gel, rira giai v6i hé dung méi n-hexan-EtOAc (10:1, v/v)
thu dugc hop chit PA9 (31 mg). Cac phan doan TBHO (0,27 g) va TBH12 (0,31 g) lan
luot duoc rira bang aceton, sau d6 két tinh lai trong DCM thu duoc 2 hop chét tuong
ung la PA11 (23 mg) va PA12 (17 mg). Phan doan TBH25 (0,38 g) va TBH27 (0,43
g) ciing duoc rira v6i aceton sau d6 két tinh lai 1an luot trong hé DCM-MeOH (9:1/
1:1, v/v) thu duoc 2 hop chit twong tmg 1a PA15 (27 mg) va PA10 (29 mg).

Cao TBE (30,0 g) dugc phan tach bang sic ky cot silica gel, rira giai bang EtOAc
va hé dung moi gradient DCM-MeOH (100:1, 20:1, 15:1, 10:1, 4:1, 2:1, v/v) thu dugc
30 phan doan (TBE1 - TBE30). Phan doan TBE2 (5,56 g) duoc rira bang aceton sau d6
tiép tuc tinh ché bang sic ky cot silica gel, rira giai véi hé DCM-MeOH (20:1, v/v) thu
dugc hop chat PA13 (130 mg). Tuong tu, phan doan TBE3 (0,57 g) cling duoc ria
bang aceton sau d6 tinh ché bang sic ky cot silica gel, rira giai v6i hé DCM-MeOH
(10:1, v/v) thu duoc 3 hop chat PA4 (23,0 mg), PA5 (31,0 mg) va PA6 (27,0 mg).
Tién hanh cac phuong phép twong ty d6i voi phan doan TBES (1,27 g) ciing thu dugc
hop chat PA14 (27,0 mg). Hop chat PA2 (21,0 mg) thu duoc tir phan doan TBEI2
(1,05 g) bang cach rira v6i aceton sau d6 d6 tiép tuc tinh ché trén sic ky cot silica gel,
rira giai voi h¢ dung moéi DCM-MeOH-H,0 (4:1:0,1, v/v/v). Phan doan TBE21 (0,25
g) duoc rira bang aceton sau d6 duoc tinh ché bang sic ky cot silica gel, rira giai voi hé
DCM-MeOH-H,0 (10:1:0,1, v/v/v) thu dugc hop chit PA7 (19,0 mg). Phan doan
TBE26 (0,74 g) duoc rua b@“mg aceton sau d6 duoc két tinh lai trong MeOH thu dugc
hop chat PA8 (68,0 mg).

Can TBN (19,0 g) duoc phan bd lai trong MeOH cho hai phan TBN1 (khong tan
trong MeOH) va TBN2 (tan trong MeOH). TBN2 (15,36 g) dugc phan tach bang sic
ky cot silica gel, rira giai sac ky véi EtOAc va hé dung moi gradient EtOAc-MeOH
(10:1, 4:1, 2:1 va 1:1, v/v) thu dugc 5 phan doan (TBN2.1 - TBN2.5). Phan doan
TBN2.1 duoc rira bang aceton thu dugc hop chat PA1 (12,0 mg). Phan doan TBN2.2
cling dugc rira bang aceton va thu duge hop chat PA3 (18,0 mg).

Quy trinh phan 14p cac hop chit tir Tam bop dugc tom tit trong so do 3.2-3.4.
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Cao TBH
(30,0 g)

CC, Silica gel

n-Hexan, n-hexan-aceton (100:1, 10:1, 8:1, 4:1 va 2:1, v/v)

TBHI-3, 5-8, 10, 11, TBHA4
13-24, 26, 28, 29 (0,45 g)

Rira bing aceton
CC, Silica gel
n-Hexan-cthyl acetat (10:1, v/v)

A 4

PA9
(31,0 mg)

TBH27
(0,43 g)

Ria bing aceton
Két tinh/DCM-
MeOH (1:1, v/v)

A 4

TBH9 TBH12 TBH25
(0,27 g) (0,31g) (0,38 g)
Rira bing aceton Rira bing aceton
Két tinh/DCM Két tinh/DCM-
MeOH (9:1, v/v)
PA1ll PA12 PA13
(23,0 mg) (17,0 mg) (27,0 mg)

PA10
(29,0 mg)

So d6 3.2. Tém tit qua trinh phan 1ap cac hop chit tir cao n-hexan ciia TAm bép
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Cao TBE
(30,0 g)

CC, Silica gel
100% EtOAc, DCM-MeOH (100:1, 20:1, 15:1, 10:1, 4:1, 2:1, v/v)

h 4 A 4

A 4

A 4

Y

A 4

Y

TBEL 4-7, 9- TBE2 TBE3 TBES TBE12 TBE21 TBE26
e ieebes (5,56 8) (0,57 g) (1,27g) (1,05¢) 0,25g) (0,74 g)
Rira bing aceton Rira bing aceton Rira bing aceton Rifa bang aceton Rira bang aceton
CC, Silica gel CC, Silica gel CC, Silica gel CC, Silica gel K#4t tinh/MeOH
DCM-MeOH (20:1, v/v) DCM-MeOH (10:1, DCM-MeOH-H,0 DCM-MeOH-H,0
va) (4:1:0,1, V/VN) (10:1:0,1, viviv)
PA14 PA15 PA2 PA7 PAS
(130,0 mg) (27,0 mg) (21,0 mg) (19,0 mg) (68,0 mg)
PA4 PAS PA6
(23,0 mg) (31,0mg) (27,0 mg)

So @6 3.3. Tém tit qua trinh phan 1ap cac hop chit tir cao EtOAc ciia TAm bép
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Cao TBN
(19,0 g)

MeOH

Tia Dich

¥ h 4

TBN1 TBN2
(15,36 g)

CC, Silica gel
EtOAC, EtOAc-MecOH (10:1, 4:1, 2:1 va 1:1, v/v)

TBN2.1 TBN2.2 TBN2.3-2.5

Rira bing aceton l

PAl PA3
(12,0 mg) (18,0 mg)

So d6 3.4. Tém tit qua trinh phan 1ap cac hop chit tir cin nwéc ciia TAm bop

Phéan doan cao n-BuOH ciing duoc nghién ctru phan 1ap cac hop chat, nhung do
nhiéu tap chat, nén viéc phan lap khong thu dugc két qua. Do viy, viéc nghién ctru
sang loc céac hoat tinh sinh hoc ciin khong dugc thuc hi¢n trong pham vi nghién ctru
cua luan an.
3.2.2.2. Xdc dinh cdu triic ciia cdc hop chit

& Hop chdt PAI

Hop chat PA1 thu duoc dudi dang chat ran mau tring. Phd ESI-MS xuét hién pic
ion gia phan tir tai m/z 179,0 [M-H] phu hop vé6i cong thirc phan tir 14 CoHgO,. Phod
'H-NMR (500 MHz, CD;0D) va "C-NMR (125 MHz, CD;OD): Bang 3.2.

Bang 3.2. Dir liéu pho NMR ciia hop chit PA1

Vi tri oc o™ ox™ (mult., Hz)
1 1278 127,8 -
2 114,8 115,1 7,05 (1H, d, J= 2,0 Hz)
3 147,0 146,8 ]
4 149,8 149,5 -
5 116,7 116,5 6,80 (1H, d, J= 8,0 Hz)
6 123,0 122,8 6,95 (1H, dd, J = 2,0; 8,0 Hz)
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7 147,3 147,0 7,55 (1H, d, J = 16,0 Hz)

8 115,7 115,6 6,23 (1H, d, J=16,0 Hz)

9 171,4 171,0 -

* CD;0D, ° 125 MHz, ¢ 500 MHz, * phé *C-NMR cua acid caffeic do trong CD;0D
[121]

Phé '"H-NMR (Béang 3.2) xuét hién 3 tin hiéu twong tic ABX & dy 7,05 (1H, d,
J=2,0 Hz, H-2), 6,80 (1H, d, J = 8,0 Hz, H-5) va 6,95 (1H, dd, J = 2,0; 8,0 Hz, H-6).
Ngoai ra, trén phd proton con xuit hién tin hiéu ciia mot ndi déi cé cau hinh trans
dugc xac dinh boi hai proton chuyén dich vé trudng thip & oy 6,23 (1H, d, H-8), 7,55
(1H, d, H-7) voi hang s6 twong tac 16n J = 16,0 Hz. Phé “C-NMR (Bang 3.2) va
DEPT cho thay tin hiéu ctia 9 carbon, trong dé tin hiéu carbon & d¢c 171,0 (C-9) dic
trung cho gdc acid carboxylic. Céc tin hiéu tai oc 146,8 (C-3) va 149,5 (C-4) cho thay
vong thom da bi thé bai nhoém hydroxy. Tir cac dit kién pho trén két hop véi tai licu
tham khao [121] c6 thé két luan hop chat PA1 1a dan xuat 3,4-dihydroxy cua acid

cinnamic hay tén goi khac 1a acid caffeic (Hinh 3.6).

HO.3 1

HO™4
Hinh 3.6. Cau tric ciia hop chat PA1
& Hop chdt PA2

Hop chat PA2 thu dugc dudi dang tinh thé hinh kim mau tring. Pho ESI-MS
xuat hién pic ion gia phan tir tai m/z 195,0 [M+H]", 193,0 [M-H] phu hop véi cong
thirc phan tir 1a C;oH,(04. Phé 'H-NMR (500 MHz, CD;0D) va >*C-NMR (125 MHz,
CD;0OD): Bang 3.3.

Bang 3.3. Dir liéu phé NMR ciia hop chit PA2

Vi tri oc o™ ox™ (mult., Hz)
1 127,9 127,8 -
2 111,9 111,8 7,19 (1H, d, J= 1,0 Hz)
3 149,5 150,5 ;
4 149,3 149,4 ]
5 116,5 116,5 6,83 (1H, d, J= 8,0 Hz)
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6 124,0 124,0 7,08 (1H, dd, J = 1,0; 8,0 Hz)

7 146,9 146,9 7,62 (1H, d, J = 16,0 Hz)
8 116,0 115,9 6,33 (1H, d, J = 16,0 Hz)
9 171,0 170,9 ]

3-OCH; 56,5 56,5 3,91 (3H, s)

* CD;0D, ® 125 MHz, ¢ 500 MHz, * phé *C-NMR cua acid ferulic do trong CD;0D
[122]

Phé 1D-NMR (Bang 3.3) ciia PA2 tuong ty nhu PA1, tuy nhién PA2 xuit hién
thém mot nhom methoxy tai oy 3,91 va dc 56,5. Vi tri cia nhom nay dugc xac dinh tai
C-3 thong qua tuong tac gifra proton oy 3,91 (OCHj3), H-2 (dy 7,19) va H-5 (dy 6,83)
v6i carbon dc 150,5 (C-3) trén pho HMBC. Tir cic phén tich trén két hop voi tai licu
tham khao [122] c6 thé két luan hop chat PA2 1a 1a acid 3-methoxy-4-
hydroxycinnamic hay acid ferulic (Hinh 3.7).

)

7
HsCO3, 2 N Pon
HO™%

Hinh 3.7. Céu tric va cac twong tac HMBC chinh (—) ciia hop chat PA2
+ Hop chit PA3

Hop chit PA3 duoc phan 1ap dudi dang bot mau tring. Phé ESI-MS cho pic ion
gid phan tr tai m/z 353,0 [M-H] phu hop v61 cong thirc phan tur 1a C;¢H;50o. Phé 'H-
NMR (500 MHz, aceton-dg) va >*C-NMR (125 MHz, aceton-dy): Bang 3.4.

Bang 3.4. Dir liéu pho NMR ciia hop chit PA3

Vi tri *oc o™ o™ (mult., Hz)

1 76,2 76,2 ]

2,02 (1H, m)
2 39,0 39,1

2,25 (1H, ddd, J = 2,5; 4,5; 13,0 Hz)

3 71,2 71,3 5,38 (1H, m)
4 73,4 73,5 3,78 (1H, dd, J = 3,0; 9,0 Hz)
5 71,4 71,6 4,23 (1H, q, J = 3,5 Hz)
6 37,9 37,9 2,12 (1H, dd, J = 3,0; 4,0 Hz)
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2,16 (1H, dd, J = 3,0; 14,0 Hz)

7 175,9 175,1 -

I 127,3 127,6 -

2 115,4 115,2 7,15 (1H, d, J= 2,0 Hz)

3’ 146,3 145,8 -

4' 149,0 148,7 -

5’ 116,3 116,4 6,87 (1H, d, J= 8,5 Hz)

6 122,6 122,5 7,03 (1H, dd, J = 2,0; 8,0 Hz)
7 146,3 146,3 7,55 (1H, d, J= 16,0 Hz)
8 115,0 115,9 6,26 (1H, d, J= 16,0 Hz)
9 167,8 167,1 -

* Aceton-ds, ° 125 MHz, ¢ 500 MHz, * phé *C-NMR cua acid chlorogenic do trong
aceton-dg [123]

Phé 1D-NMR (Bang 3.4) ciia PA3 cho thiy sy c6 mit cua gdc caffeoyl twong
tu nhu PA1. Tuy nhién, PA3 xuét hién thém cac tin hiéu cua acid quinic dugc dac
trung bdi cac proton lién két véi carbon canh dj td (CH-O) ¢ oy 5,38 (1H, m, H-3),
3,78 (1H, dd, J = 3,0; 9,0 Hz, H-4), 4,23 (1H, q, J = 3,5 Hz, H-5) va tin hi¢u cua 2 cap
proton methylen & oy 2,02 (1H, m, H-2a), 2,25 (1H, ddd, J = 2,5; 4,5; 13,0 Hz, H-2b)
va 2,12 (1H, dd, J = 3,0; 4,0 Hz, H-6a), 2,16 (1H, dd, J = 3,0; 14,0 Hz, H-6b). Phé "*C-
NMR cuia PA3 xuat hién tin hiéu ctia 16 nguyén tir carbon bao gém 9 carbon thudc
gbc caffeoyl va 7 carbon thudc acid quinic [véi bon carbon CH-O- & dc 76,2 (C-1),
71,3 (C-3), 73,5 (C-4), 71,6 (C-5), hai carbon methylen tai dc 39,1 (C-2), 37,9 (C-6) va
1 carbon carbonyl tai dc 175,1 (C-7)]. Vi tri lién két cua 2 don vi nay tai C-3 duoc
ching minh qua tuong tdic HMBC gitta H-3 (dy 5,38) voi C-9' (¢ 167,1), C-2 (d¢
39,1) va C-4 (d¢ 73,5). Tir cac dir kién pho trén goi y PA3 1a mot dan xuat cia acid
caffeic, két hop voi tai liéu [123] c6 thé khang dinh PA3 1a acid 3-O-caffeoylquinic
hay acid chlorogenic (Hinh 3.8).

(0]
ol
@)
. . \ 5
, H
HO™ ©

Hinh 3.8. Céu tric va cac twong tic HMBC chinh (—) ciia hop chat PA3
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+ Hop chat PA4
Hop chat PA4 thu dugc duéi dang tinh thé hinh kim mau vang. Pho ESI-MS xuét
hién pic ion gia phan tir tai m/z 303,0 [M+H]", 301,0 [M-H]", phu hop véi cong thirc
phan tir 1a C;sH;00,. Phé 'H-NMR (500 MHz, aceton-dg) va "C-NMR (125 MHz,
aceton-dg): Bang 3.5.

Bang 3.5. Dit liéu phé NMR ciia hop chit PA4

Vi tri oc o™ O™ (mult., Hz)

2 146,9 146,9 ]

3 136,7 136,7 -

4 176,5 176,5 -

5 162,1 162,3 -

6 99,1 99,1 6,26 (1H, d, J= 2,0 Hz)
7 164,9 165,0 -

8 94,5 94,4 6,51 (1H, d, J= 2,0 Hz)
9 157,8 157,7 -

10 104,1 104,1 -

1’ 123,8 123,8 -

2’ 115,8 115,7 7,82 (1H, d, J= 2,0 Hz)
3/ 145,8 145,38 -

4 148,3 148,3 -

5 116,2 116,2 6,99 (1H, d, J= 8,5 Hz)
6’ 121,5 121,4 7,69 (1H, dd, J=2,0; 8,5 Hz)

* Aceton-dg, ° 125 MHz, © 500 MHz, * ph6 >*C-NMR cuia quercetin do trong aceton-dg
[124]

Phé "H-NMR (Béang 3.5) xuit hién tin hiéu cua 5 proton vong thom trong do6 3
tin hiéu twong tac ABX ¢ oy 7,82 (1H, d, J= 2,0 Hz, H-2"), 6,99 (1H, d, J = 8,5 Hz, H-
5" va 7,69 (1H, dd, J = 2,0; 8,5 Hz, H-6") thudc vé vong thom B, hai tin hi¢u proton
tuong tac meta & oy 6,51 (1H, d, J = 2,0 Hz, H-8) va 6,26 (1H, d, J = 2,0 Hz, H-6)
thuéc vé vong thom A. Phé *C-NMR (Béng 3.5) va DEPT chi ra tin hiéu cua 15
carbon v41 5 nhém methin nhan thom & oc 99,1 (C-6), 94,4 (C-8), 115,7 (C-2'), 116,2
(C-5) va 121,4 (C-6"), 10 carbon khéng lién két véi hydro trong d6 tin hiéu tai Jc
176,5 dac trung cho nhom carbonyl, 5 carbon c6 dd chuyén dich tai oc 136,7, 145,8,
148,3, 162,3 va 164,9 dac trung cho dang lién két ciia nhan thom véi nhom OH cua C-

3, C-3', C-4', C-5 va C-7. Dya vao dit kién phd trén dong thoi so sanh véi cac dir lidu
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phd di cong bd [124], cdu trac cua PA4 dugc xac dinh 1a 3,3,4,5,7-

pentahydroxyflavon hay quercetin (Hinh 3.9).

Hinh 3.9. Céu tric ciia hop chit PA4

& Hop chdt PAS

Hop chit PAS5 thu duoc dudi dang chét rin mau vang. Phé ESI-MS cho pic ion
gia phan tir tai m/z 471,0 [M+Na]" phu hop v6i cong thire phan tir 1a CyHyyOy;. Phd
'H-NMR (500 MHz, CD;0D) va >C-NMR (125 MHz, CD;0D): Bang 3.6.

Bang 3.6. Dir liéu phoé NMR ciia hop chat PAS

Vi tri *oc o™ o™ (mult., Hz)
2 158,5 158.,5 -
3 136,3 136,3 -
4 179,7 179,7 -
5 163,2 163,2 -
6 99,9 99,8 6,22 (1H, d, J= 1,5 Hz)
7 165,9 165,9 -
8 94,7 94,7 6,39 (1H, d, J= 1,5 Hz)
9 159,3 159,3 -
10 105,9 105,9 -
Ik 123,0 123,0 -
2’ 116,4 116,4 7,36 (1H, d, J=2,0 Hz)
3/ 146,4 146,4 ]
4 149,8 149,8 -
5’ 117,0 117,0 6,93 (1H, d, J = 8,0 Hz)
6’ 122,9 122,9 7,33 (1H, dd, J = 2,0; 8,0 Hz)
1" 103,6 103.,6 5,37 (1H, br s)
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2" 71,9 71,9 4,24 (1H, brd, J=1,0 Hz)

3" 72,1 72,2 3,78 (1H, dd, J = 3,0; 9,0 Hz)
4 73,3 73,3 3,36 (1H, m)

5" 72,0 72,0 3,45 (1H, m)

6" 17,6 17,7 0,95 (1H, t, J = 6,0 Hz)

“ CD,0D, " 125 MHz, ¢ 500 MHz, * ph *C-NMR cua quercitrin do trong CD;0D
[125]

Phé 1D-NMR (Bang 3.6) cua PA5 tuong tu nhu PA4 voi phan aglycon 13
quercetin. Ngoai ra, trén phd 1D-NMR cua PA5 con c6 thém mot goc
rhamnopyranosyl v6i tin hi¢u proton anomeric ¢ dy 5,37 (1H, br s, H-1") va cac proton
khéac & oy 4,24 (1H, br d, J = 1,0 Hz, H-2"), 3,78 (1H, dd, J = 3,0; 9,0 Hz, H-3"), 3,36
(1H, m, H-4"), 3,45 (1H, m, H-5") va 0,95 (1H, t, J = 6,0 Hz, H-6"") cung v&1 6 carbon
0 oc 103,6 (C-1"), 71,9 (C-2"), 72,2 (C-3"), 73,3 (C-4"), 72,0 (C-5") va 17,7 (C-6").
Proton anomeric ¢ pic gan gidng dang don (broad singlet) ctia cho phép xac dinh cau
hinh « cia gdc dudng nay. Vi tri lién két cia gdc dudng voi C-3 cua aglycon dugc
khang dinh dya trén tuong tac HMBC giita proton anomeric dy 5,37 (H-1") va carbon
d¢c 136,3 (C-3). Dya vao cac phan tich trén va tham khao tai liéu [125], ¢6 thé két luan
hop chit PA5 1a quercitrin (Hinh 3.10).

Hinh 3.10. CAu triic va twong tic HMBC chinh (—) ciia hop chit PA5S
& Hop chit PA6

Hop chat PA6 thu duoc dudi dang tinh thé hinh kim mau vang. Ph ESI-MS cho
pic ion gia phan tu tai m/z 487,0 [M+Na]" phu hop véi cong thirc phan tir 1a C, H,001,.
Phé 'H-NMR (500 MHz, CD;OD&DMSO-ds) va “C-NMR (125 MHz,
CD;0D&DMSO-dy): Bang 3.7.
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Bang 3.7. Dit liéu phé NMR ciia hop chit PA6

Vi tri #oc o™’ o™ (mult., Hz)
2 157,9 158,6 -
3 134,6 135,6 -
4 178,4 179,4 ]
5 162,0 162,9 ]
6 99,3 99,9 6,24 (1H, d, J=2,0 Hz)
7 166,1 165,9 -
8 94,0 94,8 6,44 (1H, d, J= 2,0 Hz)
9 157,6 158,3 -
10 104,4 105,6 -
1’ 122,1 122,9 -
2’ 115,0 116,3 7,85 (1H, d, J= 3,0 Hz)
3! 144,9 145,8 -
4 148,9 149,9 -
5 116,6 117,8 6,91 (1H,d, J=8,5 H')
6’ 122,2 123,0 7,63 (1H, dd, J = 3,0; 8,5 Hz)
1" 103,5 105,0 529 (1H, d, J=17,5 Hz)
2" 74,7 75,0 3,68 (1H, m)
3" 77,1 77,1
4" 70,2 69,9 3,51-3,61 (3H, m)
5" 77,4 77,2
3,88 (1H, m),
6" 61,6 61,9
3,81 (1H, m)

* CD;0D&DMSO0-dg, ° 125 MHz, € 500 MHz, * ph6 ?C-NMR cua quercetin 3-O-f- p-
glucopyranosid do trong CD;0D [126]

Ph6 1D-NMR (Bang 3.7) cia PA6 tuong ty nhu PA4 va PA5 véi aglycon la
quercetin. Sy khac biét duge nhan biét qua céc tin hiéu cong huéng ciia phan glycosid
v6i sy xudt hién ciia gbc duong glucopyranosyl dugc dic trung boi tin hiéu proton
anomeric ¢ oy 5,29 (1H, d, J = 7,5 Hz, H-1") va cac tin hi¢u khac tai Jy 3,68 (1H, m,
H-2"), 3,51 - 3,61 (3H, m, H-3", H-4", H-5"), 3,81 (1H, m, H-6"), 3,88 (1H, m, H-6"),
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cung vdi 6 carbon tai ¢ 104,9 (C-1"), 75,0 (C-2"), 77,1 (C-3"), 69,9 (C-4"), 77,2 (C-
5"y va 61,9 (C-6"). Hing s6 tuong tac cua proton anomeric 16n (J = 7,5 Hz) cho phép
xé4c dinh cdu hinh f ctia gbc duong nay. Vi tri cua gbc dudng ciing dugc xac dinh tai
C-3 cua aglycon thong qua tuong tac HMBC gitra proton anomeric oy 5,29 (H-1") va
carbon d¢ 135,6 (C-3) (Hinh 3.11). So sanh cac dir liéu phd NMR véi tai liéu tham
khao [126], cho phép két luan PA6 1a quercetin 3-O-f-D-glucopyranosid (Hinh
3.11).

Hinh 3.11. Cau triic va twong tic HMBC chinh (—) ciia hop chat PA6
& Hop chit PA7

Hop chit PA7 thu dugc dudi dang bot mau vang. Phd ESI-MS cho pic ion gia
phan tu tai m/z 487,0 [M+Na]" phu hop v61 cong thirc phan tir 1a C,;H,0O15. Phé 'H-
NMR (500 MHz, CD;0D) va *C-NMR (125 MHz, CD;OD): Béng 3.8.

Bang 3.8. Dir liéu phoé NMR ciia hop chat PA7

Vi tri *oc o™ o™ (mult., Hz)
2 159,5 159,5 ]
3 136,4 136,3 -
4 179,7 179,7 -
5 163,3 163,2 ]
6 99,9 99,8 6,22 (1H, d, J= 2,0 Hz)
7 165,9 165,9 -
8 94,8 94,7 6,38 (1H, d, J=2,0 Hz)
9 158,6 158,5 -
10 106,0 105,9 -
1 122,1 122,0 ]
2,6 109,7 109,6 6,97 (2H, s)
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3,5 146,9 146,9 -

4 138,8 137,9 -

1" 103,7 103,6 5,34 (1H, d, J = 1,5 Hz)
2" 72,0 71,9 424 (1H, dd, J= 1,5; 3,0 Hz)
3" 72,2 72,1 3,81 (1H, dd, J= 3,0; 9,0 Hz)
4 73,5 73,4 3,36 (1H, m)

5" 72,1 72,0 3,54 (1H, m)

6" 17,8 17,7 0,99 (3H, d, J = 6,0 Hz)

* CD;0D, ° 125 MHz, ¢ 500 MHz, * phé ?C-NMR ciia myricitrin do trong CD;0D
[127]

Pho 1D-NMR (Bang 3.8) ciia PA7 tuong tu nhu PAS5. Tuy nhién, vong B cua
PA7 khong xuat hién cic proton tuong tic ABX nhu trong cau tric ciia PA5S ma thay
vao do6 1a céc tin hiéu ¢ dang ddi xtng vai tin hiéu singlet tai oy 6,97 (2H, s, H-2', H-
6"). Pho *C-NMR (Bang 3.8) ciing cho thay tinh ddi xtng ctia vong B véi céc tin hiéu
tai oc 121,9 (C-1"), 109,6 (C-2', C-6'), 146,8 (C-3', C-5") va 137,9 (C-4"), goi y aglycon
ctia PA7 13 myricetin. Géc dudng ctia PA7 tuong tu nhu PAS va ciing gan vao vi tri
C-3 thong qua tuong tac HMBC gitra proton anomeric (dy 5,34) va carbon C-3 (d¢
136,3). Can cir vao viéc phan tich cac dir kién phd & trén két hop véi tham khao tai
litu [127] cho phép két luan PA7 13 myricetin 3-O-a-L-thamnopyranosid hay
myricitrin (Hinh 3.12).

Hinh 3.12. Céu tric va twong tic HMBC chinh (—) ciia hop chat PA7
& Hop chit PAS

Hop chit PA8 thu duoc dudi dang chét rin mau vang. Phé ESI-MS cho pic ion
gia phan tir tai m/z 633,1 [M+Na]", 609,0 [M-H]", phu hop véi cong thic phan tir 1a
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C,7H30016. Phé 'H-NMR (500 MHz, CD;0D) va >C-NMR (125 MHz, CD;0D): Bang
3.8.
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Bang 3.9. Dit liéu phé NMR ciia hop chit PA8

Vi tri #oc o™’ o™ (mult., Hz)
2 158,5 158,5 -
3 135,7 135,7 -
4 179,4 179,4 ]
5 163,0 163,0 -
6 100,0 100,0 6,23 (1H, d, J=2,0 Hz)
7 166,0 166,0 ]
8 95,0 94,9 6,42 (1H, d, J= 2,0 Hz)
9 159,4 159,3 ;
10 105,7 105,7 -
1 123,7 123,6 -
2’ 117,8 117,7 7,69 (1H, d, J=2,5 Hz)
3! 145,9 145,8 ]
4 149,9 149,8 -
5 116,1 116,1 6,90 (1H, d, J= 8,5 Hz)
6’ 123,2 123,2 7,65 (1H, dd, J=2,5; 8,5 Hz)
1 104,8 104,7 5,12 (1H, d, J = 8,0 Hz)
2" 75,8 75,7 3,48 (1H, m)
3" 77,2 77,2 3,36 (1H, m)
4" 71,5 71,4 3,28 (1H, m)
5" 78,2 78,2 3,42 (1H, m)
3,43 (1H, m)

6" 68,6 68,6

3,82 (1H, dd, J=1,5; 11,0 Hz)
1” 102,5 102,4 4,54 (1H, d, J= 1,5 Hz)
2" 72,3 72,1 3,65 (1H, dd, J=2,0; 3,0 Hz)
3" 72,2 72,3 3,55 (1H, dd, J = 3,0; 9,0 Hz)
4" 74,0 74,0 3,30 (1H, m)
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5" 69,8 69,7 3,46 (1H, m)

6" 18,0 17,9 1,14 (3H, d, J= 6,0 Hz)

“ CD,0D, " 125 MHz, © 500 MHz, * phd *C-NMR cua rutin do trong CD;0D [128]

Phd 1D-NMR (Bing 3.9) cua PAS8 tuong ty nhu PA6. Tuy nhién, PA8 xuit hién
thém cac tin hiéu cia gbc duong a-L-rhamnopyranosyl tai & 4,54 (1H, d, J = 1,5 Hz,
H-1"), 3,65 (1H, dd, J = 2,0; 3,0 Hz, H-2"), 3,55 (1H, dd, J = 3,0; 9,0 Hz, H-3"), 3,30
(1H, m, H-4"), 3,46 (1H, m, H-5"), 1,14 (3H, d, J = 6,0 Hz, H-6") cung v&i tin hi¢u
cua 6 carbon tai oc 102,4 (C-1"), 72,1 (C-2"), 72,3 (C-3"), 74,0 (C-4"), 69,7 (C-5") va
17,9 (C-6"). Su chuyén dich vé phia trudng thip cta carbon C-6 (J¢ 68,5) cua goc
duong B-p-glucopyranosyl so véi PA6 (5c 61,9) goi ¥ vi tri lién két cua gbc duong a-
L-thamnopyranosyl. Ngoai ra, tuong tdic HMBC gitta H-1" (o 4,54) v6i C-6" (O¢ 68,5)
cling khang dinh vi tri ciia gbc duong nay (Hinh 3.13). So sanh cac dir liéu pho cua
PAS8 vo6i tai liéu tham khao [128] cho phép két luan PA8 1a quercetin 3-O-a-L-
rhamnopyranosyl-(1—6)-4-p-glucopyranosid hay rutin (Hinh 3.13).

Hinh 3.13. Ciu triic va cac twong tac HMBC chinh (—) ciia hop chat PAS
& Hop chit PA9

Hop chat PA9 thu duoc dudi dang tinh thé hinh kim mau trang. Pho ESI-MS cho
pic ion gia phan tir tai m/z 413,1 [M+H]", 411,2 [M-H] phu hop véi cong thirc phan tir
14 CyoHyg0. Phé "H-NMR (500 MHz, CD;OD) va “C-NMR (125 MHz, CD;0D):
Bang 3.10.

Bang 3.10. Dir li¢u pho NMR ciia hop chit PA9

Vi tri *oc o™ o™ (mult., Hz)
1 37,2 37,3
2 31,6 31,7
3 71,8 71,8 3,53 (1H, m)
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4 42,3 42,3

5 140,7 140,8

6 121,7 121,7 5,35 (1H, br d, J= 3,5 Hz)
7 31,9 31,9

8 31,9 31,9

9 50,1 50,1

10 36,5 36,5

11 21,1 21,1

12 39,6 39,7

13 42,3 42,3

14 56,8 56,8

15 24,3 24,3

16 28.9 28,9

17 55,9 56,0

18 12,0 12,1 0,84 (3H, s)

19 19,4 19,4 1,03 (3H, s)

20 40,5 40,5

21 21,1 21,1 0,91 (3H, d, J = 6,5 Hz)
22 1383 138,3 5,15 (1H, dd, J=8,5; 15,0 Hz)
23 129,2 129,3 5,02 (1H, dd, J = 8,5; 15,0 Hz)
24 51,2 51,2

25 31,9 31,9

26 21,2 21,2 0,84 (3H, t, J = 8,5 Hz)
27 25,4 25,4

28 19,0 19,0 0,81 (3H, d, /= 7,0 Hz)
29 12,3 12,3 0,68 (3H, d, J= 9,0 Hz)

“ CDCls, ° 125 MHz, © 500 MHz, * phé *C-NMR cua stigmasterol do trong CDCl;
[129]
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Phé 'H- va “C-NMR (Bang 3.10) cia PA9 cho céac tin hiéu dac trung cua mot
sterol voi céc tin hi€u methyl & vung truong cao oy 0,84 (3H, s, H-18), 1,03 (3H, s, H-
19), 091 (3H, d, J= 6,5 Hz, H-21), 0,84 (3H, t, J = 8,5 Hz, H-26),0,81 (3H, d, /= 6,8
Hz, H-28) va 0,68 (3H, d, J = 9,0 Hz, H-29). Sy c6 mat cua nhém £-OH tai vi tri C-3
duoc khéng dinh bdi tin hi¢u cia nhoém methin tai oy 3,53 (1H, m, H-3). Tin hi€u ctua
3 nhém methin chuyén dich vé trudng thip ching té su c6 mit cua hai ndi déi trong
do c6 mot ndi doi thé 3 lan tai oy 5,35 (1H, br d, J = 3,5 Hz, H-6) va mot ndi & dang
trans oy 5,15 (1H, dd, J = 8,5; 15,0 Hz, H-22) va 5,02 (1H, dd, J = 8,5; 15,0 Hz, H-
23). Phé “C-NMR (Bang 3.10) xuat hién tin hiéu cta 29 carbon khing dinh thém vé
ciu truc sterol ctia PA9. Phé DEPT xuat hién tin hiéu ciia 6 nhom methyl tai & 11,9
(C-18), 19,4 (C-19), 21,2 (C-21), 21,2 (C-26), 19,0 (C-28) va 12,2 (C-29), 9 nhom
methylen tai oc 37,3 (C-1), 31,7 (C-2), 42,3 (C-4), 31,9 (C-7), 21,1 (C-11), 39,8 (C-
12), 24,4 (C-15), 28,9 (C-16) va 31,9 (C-25), 11 nhom methin tai oc 71,8 (C-3), 121,7
(C-6), 31,9 (C-8), 50,2 (C-9), 56,9 (C-14), 56,1 (C-17), 40,5 (C-20), 138,3 (C-22),
129,3 (C-23), 51,2 (C-24) va 25,4 (C-27) va 3 carbon bac 4 tai oc 140,8 (C-5), 36,5
(C-10) va 42,3 (C-13). Dya vao céc dir li¢u phé va so sanh voi tai liéu tham khao
[129], PA9 dugc xac dinh la stigmasta-5,22-dien-35-ol hay stigmasterol (Hinh 3.14).

Hinh 3.14. CAu tric ciia hop chit PA9
+ Hop chat PA10

Hop chat PA10 thu dugc dudi dang chat ran mau trang. Pho ESI-MS cho pic ion
gia phan tir tai m/z 599,3 [M+Na]", 575,4 [M-H], phu hop véi cong thic phan tir 1a
C35Hg906. Phd 'H-NMR (500 MHz, CDCl; & CD;0D) va *C-NMR (125 MHz, CDCl,
& CD;0D): Bang 3.11.

Bang 3.11. Dir li¢u pho NMR ciia hop chit PA10

Vi tri *oc o™ o™ (mult., Hz)
1 36,8 37,4
2 29,0 29,7
3 78,4 79,3 3,59 (1H, m)
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4 38,1 38,8

5 139,9 140,4

6 121,4 122,3 5,37 (1H, t, J= 3,5 Hz)

7 31,4 32,0

8 31,4 31,9

9 49,7 50,3

10 36,2 36,8

11 20,5 21,2

12 39,3 39,9

13 41,8 42,4

14 56,3 56,9

15 23,7 24,4

16 27,7 283

17 55,5 56,2

18 11,1 11,9 0,68 (3H, s)

19 18,5 19,4 1,00 (3H, s)

20 35,6 36,3

21 18,0 18,8 0,92 (3H, d, J = 6,5 Hz)

22 33,4 34,1

23 25,4 26,2

24 454 45,9

25 28,6 29,3

26 18,1 19,9 0,86 (3H, t, J= 7,5 Hz)

27 18,9 19,1

28 22,5 23,1 0,81 (3H, d, /= 7,0 Hz)

29 11,1 12,0 0,81 (3H, d, /= 7,0 Hz)
1’ 100,6 101,2 4,41 (1H, d, J = 8,0 Hz)
ok 73,1 73,6 3,24 (1H, m)
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3’ 76,1 76,5

3,44 (2H, m)
4 69,7 70,1
5 75,6 75,8 3,29 (1H, m)
3,84 (1H, dd, J=2,0; 12,0 Hz),
6 61,1 61,9

3,75 (1H, dd, J=4,5; 12,0 Hz)

* CDCl; & CD;0D, ® 125 MHz, ¢ 500 MHz, * phé *C-NMR cua daucosterol do trong
CDCl; & CD;0D [130]

So sanh phd 1D-NMR (Bang 3.11) cia PA10 va PA9 cho thiy c6 su twong
ddng. Tuy nhién, PA10 khong xuit hién tin hiéu cua ndi doi trans. Ngoai ra, PA10
xudt hién tin hiéu ciia gdc dudng S-p-glucopyranosyl twong tu nhu cac hop chit PA6
véi cac tin hiéu tai oy 4,41 (1H, d, J = 8,0 Hz, H-1"), 3,24 (1H, m, H-2'), 3,44 (2H, m,
H-3', H-4"), 3,29 (1H, m, H-5"), 3,84 (1H, dd, J = 2,0; 12,0 Hz, H-6b"), 3,75 (1H, dd, J
=4,5; 12,0 Hz, H-6a’), cung vd&i 6 tin hi¢u carbon tai 101,2 (C-1"), 73,6 (C-2"), 76,5
(C-3"), 70,1 (C-4"), 75,8 (C-5") va 61,9 (C-6"). Su dich chuyén vé phia truong thap cia
C-3 (3¢ 79,3) so voi PA9 (¢ 71,8) cho thay vi tri cuia gin ciia gbc duong. Trén co sO
cac phan tich vé pho NMR két hop véi tham khao tai liéu [130], ciu triic cua PA10
dugc xac dinh 1a f-sitosterol 3-O-f-p-glucopyranosid hay daucosterol (Hinh 3.15).

Hinh 3.15. CAu tric ciia hop chat PA10

+ Hop chat PA11

Hop chat PA11 dugc tinh ché duéi dang chat ran mau tring. Pho ESI-MS cho pic
ion gia phén tir tai m/z 413,1 [M-H]", pht hop véi cong thirc phén tir 1a C,gH,60,. Phd
'H-NMR (500 MHz, CDCl;) va C-NMR (125 MHz, CDCl;): Bang 3.12.
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Bang 3.12. Dir liéu phé NMR ciia hop chit PA11

Vi tri *oc o™’ o™ (mult., Hz)

1 36,8 37,3

2 31,3 31,9

3 70,5 71,8 3,52 (1H, m)

4 41,7 42,4

5 140,7 140,8

6 120,6 121,7 5,35 (1H, t,J=3,0 Hz)
7 31,1 31,7

8 31,3 31,9

9 49,5 50,2

10 36,1 36,6

11 20,5 21,1

12 40,1 39,8

13 41,8 42,4

14 56,2 56,8

15 23,7 24,3

16 27,6 28,2

17 55,2 55,9

18 11,3 11,9 0,68 (3H, s)

19 18,9 19,4 1,10 (3H, s)

20 35,3 35,8

21 18,3 18.8 0,92 (3H, d, J= 6,5 Hz)
22 29,2 29,7

23 36,0 36,5

24 74,4 75,5

25 150,0 150,5

26 108,9 109,5 4,81 (1H, t, J= 1,0 Hz)
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4,95 (1H, t, J= 1,0 Hz)

27 18,9 19,4 1,74 (3H, br s)

28 27,2 27,8 1,30 (3H, s)

“ CDCls, ® 125 MHz, © 500 MHz, * phé *C-NMR cua physalindicanol A do trong
CDCl; va DMSO-d, [131].

Phé 1D-NMR (Béng 3.12) cia PA11 c6 su twong dong véi PA9. Su khac biét
thudc vé chudi mach nhanh tir C-22 - C-29. Phd 'H- va "C-NMR (Bang 3.12) cua
PA11 khong xuét hién ndi do6i dang trans ciing nhu cac nhdm methyl doublet va triplet
ma thay vao dé l1a sy c6 mat cia nhom exomethylen (dy 4,81, 4,95; oc 109,5) va 2
nhém methyl siglet (dy 1,74, oc 19,4; oy 1,30, 6c27,8). Ngoai ra, PA11 con xuét hién
tin hiéu cia carbon khong lién két v6i hydro & ving trudng yéu (dc 75,5). Phan tich
phé HMBC cho thiy sy tuong tac cua cac proton exomethylen véi C-24 (¢ 75,5), C-
25 (0c 150,5), C-27 (6¢ 19,4); gitta H-28 (dy 1,30) véi C-23 (¢ 36,5), C-24, C-25 va
gitta H-21 (04 0,92) voi C-17 (d¢ 55,9), C-20 (5¢ 35,8), C-22 (d¢ 29,7), xac dinh céu
tric mach nhanh caa PA11 nhu hinh 3.16. Tt cc dit liéu pho trén, két hop tham khao
tai liéu [131] cho phép khing dinh PA11 14 physalindicanol A (Hinh 3.16).

Hinh 3.16. Céu triic va cac twong tac HMBC chinh (—) ciia hop chat PA11
& Hop chdt PAI2

Hop chat PA12 dugc tinh ché dudi dang chat rin mau tring. Phd ESI-MS cho pic
1on gia phan tir tai m/z 413,1 [M-H]’, phu hop v&i cong thic phan tir 1a CygHyeO,. Phé
'H-NMR (500 MHz, CDCl;) va ®C-NMR (125 MHz, CDCl;): Bang 3.13.

Biang 3.13. Dir li¢u pho NMR ciia hop chit PA12

vitri o &6¢c @5 o™’ o™ (mult., Hz)
1 37,3 37,3 36,2 37,3
2 31,7 31,9 31,0 31,9
3 71,8 71,8 70,4 71,8 3,51 (1H, m)
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4 42,4 424 416 423
5 140,9  140,8 1649 140,8
6  121,7 121,7 1260 121,7 5,35 (1H, t, J=2,5 Hz)
7 31,7 31,7 202,0 31,7
8 31,9 31,9 45,1 32,0
9 50,2 502 49,7 50,2
10 37,1 36,6 38,1 36,5
11 21,1 21,1 21,1 21,1
12 398 398 38,5 39,8
13 424 424 430 42,4
14 56,7 56,8 49,8 56,8
15 243 243 26,1 243
16 282 282 284 28,2
17 559 559 544 56,0
18 11,9 11,9 11,8 11,9 0,69 (3H, s)
19 193 19,4 17,4 19,4 1,01 (3H, s)
20 35,9 358 357 35,9
21 188 18,8 18,8 18,8 0,97 (3H, d, J = 6,5 Hz)
22 319 297 353 31,9
23 356 36,5 274 35,6
24 1641 755 1565 156,9
25 718 1505 734 73,6
26 27,6 1095 29,1 29,4
1,35 (6H, s)
27 276 194 29,2 29,3
5,09 (1H, s)
28 1067 278 1066 106,7

4,76 (1H, d, J = 1,0 Hz)
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* CDCLy, ° 125 MHz, © 500 MHz, * phé *C-NMR cua PA11 do trong CDCl;, © phd
BC-NMR cua 3p,25-dihydroxyergosta-5,24(28)-dien-7-on do trong CDCl; [132], *
phd C-NMR cuia physalindicanol B do trong CDCl;[133].

Phé 'H- va ?C-NMR (Bang 3.13) cua PA12 xuét hién c4c tin hiéu dic trung cia
mot sterol khung ergostan twong tu nhu hgp chat PA11. Tuy nhién, tin hi¢u carbon ctia
nhém exomethylen c6 sy thay d6i [PA11: §c 150,5 (C-25) va 109,5 (C-26)] so véi
PA12 [dc 156,9 (C-24) va 106,7 (C-28)], chimg t6 vi tri cia nhom nay c6 su chuyén
dich trong mach nhanh. Phé HMBC (Hinh 3.17) ctia PA12 cho thdy tuong tac giita
proton cia nhom exomethylen véi C-22 (o¢ 27,6), C-24 (o¢ 156,9), C-25 (d¢ 73,6) va
gifra cac proton H-26, H-27 (g 1,35, 6H) vo1 C-24, C-25, chung to ndi ddi & vi tri C-
24, C-28 twong tu nhu cdu trac mach nhanh cta hop chét 34,25-dihydroxyergosta-
5,24(28)-dien-7-on [132]. Tir cac dit lidu trén két hop véi tai liéu [133] c6 thé két luan
cAu tric cuia PA12 13 physalindicanol B (Hinh 3.17).

Hinh 3.17. Céu triic va cac twong taic HMBC chinh (—) ciia hop chat PA12
+ Hop chit PA13

Hop chit PA13 thu dugc dudi dang tinh thé hinh kim mau vang nhat. Pho ESI-
MS xuét hién pic ion phan tir m/z 511,1 [M+H]", pht hop v6i cong thirc phan tir 1a
CasH3000. Phé 'H-NMR (500 MHz, CDCl;) va >C-NMR (125 MHz, CDCl;): Bang
3.14.

Bang 3.14. Dir liéu pho NMR ciia hop chat PA13

Vi tri *oc o™ o™ (mult., Hz)
1 205,7 205,7
2 127,4 1274 5,90 (1H, dd, J=3,0; 10,0 Hz)
3 146,1 146,1 6,79 (1H, ddd, J = 3,0; 5,0; 10,0 Hz)
4 33,1 33,1
5 133,9 133,9
6 124,5 124,5 5,57 (1H, d, J=17,0 Hz)
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7 24,8 24,8

8 40,0 39,9
9 33,2 33,2
10 52,7 52,7
11 24,2 24,2
12 25,9 25,9
13 80,2 79,7
14 1075 107,5
15 208,1 208,1
16 56,4 56,4 2,16 (1H, s)
17 81,0 81,0
18 172,3 172,3
19 17,9 17,9 1,22 3H, s)
20 79,7 80,3
21 21,4 21,5 1,97 (3H, s)
22 76,9 77,0 4,55 (1H, d, J=2,0 Hz)
23 32,7 32,7
24 31,1 31,6
25 50,9 50,9 2,45 (1H, d, J = 4,0 Hz)
26 166,7 166,7
3,79 (1H, d, J = 13,5 Hz),

27 60,7 60,7

4,51 (1H, dd, J=4,5; 13,5 Hz)
28 26,5 26,5 1,27 (3H, s)

* CDCls, * 125 MHz, ¢ 500 MHz, * phé "*C-NMR cua physalin B do trong CDCl [47]

Pho proton 'H-NMR cuia hop chat PA13 xuat hién tin hiéu ciia 3 proton olefinic
tai oy 5,90 (1H, dd, J = 3,0; 10,0 Hz, H-2), 6,79 (1H, ddd, J = 3,0; 5,0; 10,0 Hz, H-3),
5,57 (1H, d, J = 7,0 Hz, H-6); 3 nhom methyl ¢ dang singlet tai oy 1,22 (3H, s, H-19),
1,97 (3H, s, H-21), 1,27 (3H, s, H-28); 1 proton hydroxymethin tai 64,55 (1H, d, J =
2,0 Hz, H-22) va 2 proton oxymethylen tai dy 3,79 (1H, d, J = 13,5 Hz, H-27a), 4,51
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(1H, dd, J = 4,5; 13,5 Hz, H-27b). Phdé C-NMR va HSQC cho thay tin hiéu cua 28
carbon v&i 11 carbon khong lién két véi hydro [trong d6 c¢6 2 keto carbonyl tai J¢
205,7 (C-1), 208,1 (C-15); 2 ester carbonyl tai oc 172,3 (C-18), 166,7 (C-26); 1 carbon
olefin d¢ 133,9 (C-5); 4 carbon lién két vai oxy tai oc 79,7 (C-13), 107,5 (C-14), 81,0
(C-17), 80,3 (C-20)]; 8 carbon methin [trong d6 c6 3 carbon olefin tai dc 127,4 (C-2),
146,1 (C-3), 124,5 (C-6); 1 carbon oxymethin tai dc 77,0 (C-22)]; 6 carbon methylen
CH,; [1 carbon oxymethylen tai oc 60,7 (C-27)] va 3 carbon methyl [dc 17,9 (C-19),
21,5 (C-21) va 26,5 (C-28)]. Cac s6 liéu cho thiy day 1a mot hop chat dang seco-
steroid (con goi 13 cac chit dang physalin). Phdé HMBC cho thay cac twong tac tir H-2
(84 5,90) dén C-4 (dc 33,1)/C-10 (¢ 52,7), tir H-3 (0y 6,79) d&én C-1 (5¢ 205,7)/C-5
(5¢c 133,9), tir H-6 (5 5,57) d&én C-8 (d¢ 39,9)/C-10 (dc 52,7) va tir H-19 (5 1,22) dén
C-1 (dc 205,7) /C-5 (dc 133,9)/C-9 (dc 33,2)/C-10 (¢ 52,7) x4c nhén rang hai lién két
d6i ndm ¢ C-2/C-3 va C-5/C-6. Cac mdi twong quan HMBC tir H-27 (5y 3,79, 4,51)
dén C-14 (6¢ 107,5)/C-25 (d¢ 50,9) di xac nhan sy hién dién cta cau ether tai C-14 va
C-27 (Hinh 3.18). Tir cac dit liéu phd trén, két hop véi tai liéu tham khao cho thay,
céc s6 liéu pho ctua PA13 ¢ sy phu hop véi sb lidu phd cua hop chit physalin B
(Hinh 3.18) di dugc cong b trude d6 [47].

Hinh 3.18. Ciu tric (A) va cac twong taic HMBC chinh (B) ciia hop chit PA13

+ Hop chit PA14
Hop chat PA14 ciing thu dugc dudi dang tinh thé hinh kim mau vang nhat. Pho
ESI-MS xuét hién pic ion phan tir tai m/z 567,0 [M+Na]", pht hop véi cong thirc phan
tir 12 Co5HugO,. Ph6 'H-NMR (500 MHz, CD;0D & CDCl;) va *C-NMR (125 MHz,
CD;0D & CDCly): Bang 3.15.

Bang 3.15. Dir liéu phdé NMR ciia hop chit PA14

Vi tri oc Soc o™ o™ (mult., Hz)
1 207,3 205,7 206,9
2 127,9 127,4 127,7 5,93 (1H, dd, J=2,5; 10,5 Hz)
3 144,0 146,1 143,6 6,66 (1H, m)
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4 35,6 33,1 35,4

5 77,8 133,9 76,9
6 73,6 124,5 73,5 3,71 (1H, m)
7 26,7 24,8 26,6
8 38,8 39,9 38,5
9 30,8 33,2 30,5
10 54,9 52,7 54,7
11 25,5 24,2 25,3
12 26,0 25,9 25,7
13 80,0 79,7 79,7
14 108,0 107,5 107,7
15 208,9 208,1 208,5
16 55,9 56,4 55,7 2,16 (1H, s)
17 81,2 81,0 81,1
18 173,1 172,3 172,6
19 14,2 17,9 14,1 1,31 (3H, s)
20 81,4 80,3 80,8
21 21,8 21,5 21,7 2,00 (3H, s)
22 77,8 77,0 76,9
23 33,0 32,7 32,9
24 31,3 31,6 31,1
25 51,0 50,9 50,9 2,45 (1H, d, J = 4,5 Hz)
26 168,6 166,7 167,6
3,75 (1H, m)
27 61,0 60,7 60,8
4,53 (1H, m)
28 26,3 26,5 26,4 1,28 (3H, s)

* CD;0D & CDCly, ° 125 MHz, © 500 MHz, ® phé C-NMR cua PA13 do trong
CDCls, * phd *C-NMR ctia physalin D do trong CD;0D & CDCl; [95].
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Phé 'H-NMR, “C-NMR (Bang 3.15) va HSQC cho thiy PA14 ciing la mot
seco-steroid. So sanh s liéu pho cia PA14 va PA13 thay su khac nhau chu yéu xay ra
o vi tri C-5 va C-6. Su chuyén dich vé phia truong cao cua 2 tin hiéu carbon o¢ 76,9
(C) va 73,5 (CH) cho thay ndi doi & vi tri C-5 va C-6 clia chat PA13 da bi hydroxyl
hoa trong PA14. Diéu nay duoc khang dinh théng qua twong tic HMBC giita H-19 (Jy
1,31) v&i C-1 (d¢ 206,9), C-5 (6¢ 76,9), C-9 (d¢ 30,5) va C-10 (6¢ 54,7); giita H-6 (0y
3,71) v6i C-5, C-8 (dc 38,5) va C-10. T cac dit liéu phd trén, co thé khang dinh PA14
la physalin D (Hinh 3.19) [95].

25

27

Hinh 3.19. Céu triic va cac twong tac HMBC chinh (—) ciia hop chat PA14
& Hop chdit PA15

Hop chat PA15 thu duogc dudi dang chit rin mau trang. Phd ESI-MS cua PA15
xuat hién pic ion phéan tir m/z 479,0 [M+Na]" phu hop voi cong thirc phan tir 13
C;0H,505. Phd 'H-NMR (500 MHz, CDCl;) va *C-NMR (125 MHz, CDCl;): Bang
3.16.

Bang 3.16. Dir liéu pho NMR ciia hop chit PA15

Vi tri oc o™ ox™ (mult., Hz)
1 38,4 38,5
2 27,7 27,2
3 79,1 79,1 3,22 (1H, dd, J=4,5; 11,5 Hz)
4 38,8 38,8
5 55,3 55,3
6 18,3 18,3
7 32,7 32,5
8 39,3 39,3
9 47,7 47,7
10 37,1 37,1
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11 23,0 23,0

12 122,7 122,7 5,28 (1H, t, J= 3,5 Hz)
13 143,6 143,6

14 41,7 41,7

15 27,2 27,7

16 23,4 23,6

17 46,5 46,6

18 41,1 41,1 2,81 (1H, dd, J = 4,0; 13,5 Hz)
19 45,9 45,9

20 30,7 30,7

21 33,8 33,8

22 32,5 32,7

23 28,1 28,1 0,99 (3H, s)

24 15,6 15,6 0,78 (3H, s)

25 15,3 15,3 0,92 (3H, s)

26 17,1 17,2 0,76 (3H, s)

27 25,9 25,9 1,13 3H, s)

28 182,6 182,9

29 33,1 33,1 0,90 (3H, s)

30 23,6 23,6 0,93 (3H, s)

“ CDCly, ® 125 MHz, ¢ 500 MHz, * phé *C-NMR cua acid oleanolic do trong CDCl;

[134]

Phé 'H- va PC-NMR (Bang 3.16) cho thidy PA15 1a mét triterpen nam vong voi
tin hi€u cua 1 proton hydroxymethin Jy 3,22 (1H, dd, J=4,5; 11,5 Hz, H-3 ), 1 proton
methin olefinic 0y 5,28 (1H, t, J = 3,5 Hz, H-12) va 7 proton methyl singlet tai dy 0,99
(3H, s, H-23); 0,78 (3H, s, H-24); 0,92 (3H, s, H-25); 0,76 (3H, s, H-26); 1,13 (3H, s,
H-27); 0,90 (3H, s, H-29) va 0,93 (3H, s, H-30). Sy ¢6 mat cua 30 carbon véi 5 CH, 10
CH,, 7CH; va 8C dugc khing dinh qua phé *C-NMR (Bang 3.16) va DEPT. Tin hiéu
carbon tai oc 182,5 dic trung cho carbon carbonyl trong cAu tric cia PA15. Trén co s
nhirng phan tich trén ciing nhu so sanh voi cac sb liéu phd da cong bd [134] cho phép
két luan PA15 13 acid oleanolic (Hinh 3.20).
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Hinh 3.20. CAu tric ciia hop chat PA15
3.3. KET QUA NGHIEN CUU VE TAC DUNG SINH HQC CUA TAM BOP
3.3.1. Hoat tinh khang viém
3.3.1.1. Hoat tinh khang viém in vitro
% Anh huéng ciia mau thir dén kha ndng séng sot ciia té bao RAW 264.7

Cao toan phan EtOH 96% ciy Tam bop (TBT, 20 pg/mL), cic cao phan doan
(TBH, TBE va TBN, 20 pg/mL) va 4 hop chat tinh khiét (10 uM) phan 1ap tir Tam
bop duoc danh gia mic do gy doc té bao in vitro trén dong té bio RAW 264.7 theo
phuong phap MTT. Két qua duoc thé hién & hinh 3.21.

Hinh 3.21. Anh huéng ciia miu thir dén kha ning song sét ciia té bao RAW 264.7.
Cao chiét (20 ug/mL) va cdc chat tinh khiét (nong dg 10 uM) cay Tam bép dwoc 1 véi
té bao RAW 264.7 trén dia 96 giéng (30 000 té bao/giéng) trong 24 gio. Mdu tring
dwge 1t véi DMSO. Sau d6 MTT 2 mg/mL trong PBS (100 uL) dwoc 1 véi té bdo
khodng 45 phiit cho dén khi xudt hién mau tim. San pham dwoc do quang & bude séng
570 nm.
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Sau 24 gid ¢ v6i cao chiét (20 pg/mL) va hop chat tinh khiét (10 uM), trén 80%
cac té bao sdng sot, dao dong tir 85 - 96%. Do vy nong do 20 pg/mL ddi véi dich
chiét va 10 uM ddi véi chat tinh khiét 1a an toan dé thuc hién thi nghiém chdng viém
in vitro tiép theo trén té bao RAW 264.7.

¢ Hoat tinh khang viém in vitro ciua cac mau thu Tam bop

Cao toan phan EtOH 96% (TBT, 20 pg/mL), cac cao phan doan (TBH, TBE va
TBN, 20 pg/mL) va 4 hop chét tinh khiét (10 uM) phan lap tir Tam bop dugce danh gia
muc dd tc ché san sinh PGE2 va NO, IL-1B va hoat tinh NF-xB trong dai thuc bao
RAW 264.7 gay kich thich viém bang LPS st dung phuwong phép xét nghiém ELISA
(Hinh 3.22).

Két qua cho thay: Trong s6 4 cao thir nghiém, cao EtOAc (TBE, 20 pg/mL) cta
Tam bop uc ché manh nhét sy san sinh PGE2, NO, IL-1pB va giam hoat tinh cia NF-xB
trong dai thuc bao RAW 264.7 gay kich thich viém bang LPS. Cac hop chat
withanolid phan 1ap tir cdy TAm bop ciing thé hién hoat tinh khang viém in vitro tét.
Trong s6 d6, hop chat PA11 thé hién kha ning @c ché manh nhét trén sy san sinh
PGE2, NO, va IL-1p va giam hoat tinh NF-xB trong dai thuc bao RAW 264.7 gy kich
thich viém bang LPS & lidu thir nghiém 10 pM (Hinh 3.22A-D).
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Hinh 3.22. Hoat tinh khang viém in vitro ciia cac cao chiét (20 pg/mL) va chat tinh khiét (10 pM) tir Tam bép

Anh hwéng ciia cdc cao chiét va chdt tinh khiét phan ldp tie Tam bop 1én mirc d6 san sinh PGE2 (A), NO (B), IL-1B (C) va hoat tinh NF-kB (D). Cao
chiét (20 ug/mL) va cdc chat tinh khiét (nong @6 10 uM) cdy Tam bop dwoc i cung véi chat gdy cam iing viém LPS (I ug/mL) véi té bao RAW 264.7
trén dia 96 giéng (30 000 té bao/giéng) trong 24 gio. Mau trang dwoc it véi DMSO. Dich méi truong té bao dwge thu va thir phan vmg Elisa véi cdc
cytokin khac nhau. Do tin cay, *p < 0,05, **p < 0,01, ***p < 0,001 so sanh giita cac mau dich chiét, chat tinh khiét véi mau chung LPS.
Dexamethason 100 nM duoc S dung la chit doi duong.
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3.3.1.2. Hoat tinh khang viém in vivo
% Hoat tinh khéng viém cdp
Két qua thé hién hoat tinh khang viém cap ctia cao toan phan EtOH 96% Tam
bop trén mo hinh gay phu ban chin chudt bang carrageenan ¢ bang 3.17.
Bang 3.17. Anh huéng ciia cao toan phian EtOH 96% Tam bop 1én mire dd phu

chan chuft

Ty 1€ phu chan chudt (%)

L6 nghién ciru n
Sau2h Sau3h Sau4 h Sau 6 h

24,60 + 38,46+ 43,11 £ 41,16 +

Chirng 10
2,80 4,58 4,89 4,82

8,92 + 14,26 + 11,00 + 5,03+

Indomethacin (10 mg/kg) 10
2,20%* 1,77%* 2,55%* 1,48%*

Lo1 . 2352+ 41,51+ 39,33+ 3534+
(Cao EtOH 96% licu 0,3 g/kg) 2,98 3,64 2,60 2,35
Lo 2
‘ . 22,00+ 30,39+ 2704+ 2511+
0 1A
(Cao EtOH 96% liéu 0,9 1.56 1.61 2.50% 2.17%
g/kg)

*p <0,05va**: p <001 khiso sanh voi l6 chitng
Nhan xét:

Cao toan phan EtOH 96% cua Tam bop liéu 0,3 g/kg khong co tac dung e ché
phtl ban chan chudt ¢ cac thoi diém 2 h, 3 h, 4 h va 6 h sau khi gay viém (p > 0,05)
nhung liéu cao hon (0,9 g/kg) cé tac dung trc ché phu ban chan chudt ¢ 2 thoi diém 1a
4 h va 6 h sau khi gay viém (p < 0,05).
¢ Hoat tinh khang viém man

Két qua thé hién hoat tinh khang viém man cta cao toan phan EtOH 96% Tam bop
trén mo hinh gy u hat thyc nghiém bang béng & bang 3.18.
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Bang 3.18. Anh huwéng ciia cao toan phian EtOH 96% Tam bop trén khoi lrgng u

hat trén chudt cdng tring

Khéi Khéi

% e % e ché
n Ao lwgng u ST lugng u . A
Lo nghién ciru n . ché khi . khi can
hat twoi o hat kho R
can uot kho
(mg) (mg)
634,22 103,61 +
Chirng 10 - .
+74,89 20,04
Prednisolon 296,34 + 40,14 +
10 53,28 61,26
(5 mg/kg) 43,92%* 6,31*
Lo1l
, 10 626,64 + 107,84 +
0 1A - -
(Cao EtOH 96% liéu 0,3 79.90 24,54
glkg)
Lo 2
. 10 453,87 + 28,44 84,37 +
0 1A -
(Cao EtOH 96% li€éu 0,9 33.39* ) 15,77
glkg)

* p<0,05va** p<0,0I1khisosanh voi l6 chung

Nhan xét:

Prednisolon liéu 5 mg/kg thé hién hoat tinh khang viém man rd rét, lam giam dang
ké khdi lwong u hat tuoi (p < 0,01) va u hat khé (p < 0,05) so véi 16 chimg, ty 1¢ giam
lan luot 12 53,28% va 61,26%.

Cao toan phan EtOH 96% Tam bop vai lidu 0,3 g/kg khong thé hién tac dung 1am
giam khéi luong u hat ca lac w6t va lac kho (p > 0,05).

Cao toan phan EtOH 96% Tam bop vai lidu 0,9 g/kg c6 tac dung lam giam khéi
luong u hat lc udt (p < 0,05) véi ty 16 giam 1a 28,44%, nhung khong 1am giam khdi
luong u hat sau khi sdy kho (p > 0,05).

3.3.2. Tac dung giam dau

Két qua danh gia tac dung giam dau ngoai vi ctia cao toan phan EtOH 96% Tam

bop trén mo hinh gay dau quin bang acid acetic thé hién & bang 3.19.
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Bang 3.19. Anh huéng ciia cao toan phian EtOH 96% Tam bop dén so con dau

quan cda chuft nhat trang

S6 con dau quin (so6 con/5 phiit)

Lo/Lieu n , 1015 1520 2025 25-30
0-5 phut 5-10 phut ] i ) ]
phut phut phut phut
11 26 19 19 13 11
Chirng 10
(9-15) (21-30) (16-25)  (16-20)  (12-16)  (8-12)
Aspirin
4 8 6 7 7
(240 I o
(0-12)**  (1-18)**  (0-13)** (0-12)** (0-10)*
mg/kg)
Lol
15
(Cao EtOH 0 2 15 0 11 9 7
96% licu (0-6)**  (11-16)** 16)+* (8-12)**  (4-11)**  (6-11)
0,6 g/kg)
Lo 2
(Cao EtOH . 2 13 10 7 6 2
96% licu (1-4)**  (10-14)**  (8-10)** (6-10)**  (2-7)**  (0-6)**
1,8 g/kg)

S6 liéu dwoc trinh bay dwdi dang trung vi va khodng tir phdn vi, *: p < 0,05 va **:
p < 0,01 khi so sanh voi 16 ching, dung Mann - Whitney U test

Nhan xét: Aspirin liéu 240 mg/kg thé hién tac dung giam dau tét, lam giam so
con dau quan & thoi diém 5 phat va kéo dai dén 30 phat sau khi tiém acid acetic 1% (p
<0,01).

Cao toan phan EtOH 96% Tam bop ca hai muc lidu 0,6 g/kg va 1,8 g/kg déu thé
hién tac dung giam dau tét, 1am giam sé con dau quin ¢ thoi diém 5 phut sau khi tiém
acid acetic 1% (p < 0,01), tac dung nay kéo dai dén 30 phut sau khi tiém ddi véi murc
lidu cao 1,8 g/kg (p < 0,01) va tac dung kéo dai dén phit 25 ¢ mirc lidu thap hon (0,6
g/kg) (p <0,01).

3.3.3. Tac dung trén chuyén héa acid béo va glucose trong té bao gan HepG2

Danh gia tic dung ctia cao chiét va mot sé hop chat tinh khiét phan 1ap duoc dén

chuyén hoa acid béo va glucose théng qua con duong AMPK trong té bao gan HepG2
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3.3.3.1. Anh hwéng ciia méu thir Ién khd ning séng sot ciia té bao HepG2

Cao toan phan EtOH 96% (TBT, 50 pg/mL), cac cao phan doan (TBH, TBE va
TBN, 50 pg/mL) va 4 hop chét tinh khiét (10 uM) phan lap tir Tam bop dugce danh gia
mic do gy doc té bao in vitro trén dong HepG2 theo phuong phap MTT. Két qua
duogc thé hién & hinh 3.23.

Hinh 3.23. Anh hwéng clia miu thir dén kha ning song sét ciia té bao HepG2
Cao chiét (50 ug/mL) va cdc chat tinh khiét (nong dg 10 uM) cay Tam bép dwoc 1 véi
té bao HepG?2 trén dia 96 giéng (30 000 té bao/giéng) trong 24 gio. Mau trang dwoc i
v6i DMSO. Sau dé MTT 2 mg/mL trong PBS (100 uL) dwoc i véi té bao khoding 45
phiit cho dén khi xudt hién mau vang dam. San pham dwoc do quang ¢ buée séng 570
nm.

Sau 24 gid 0 v6i cao chiét (50 pg/mL) va hop chat tinh khiét (10 uM), trén 80%
cac té bao sdng sot (dao dong tir 85 - 96%). Cac nong dd 50 pg/mL ddi véi dich chiét
va 10 pM ddi véi chat tinh khiét 13 an toan voi té bao trong 24 gio thi nghiém.
3.3.3.2. Tdc dung hoat héa AMPK va ACC trong té bao gan HepG?2

Két qua danh gia tac dung hoat hda AMPK va ACC trong té bao gan HepG2 cua
cao chiét va 4 hop chat withanolid dugc trinh bay ¢ hinh 3.24 - 3.25.
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Hinh 3.24. Kha ning hoat h6a p-AMPK va p-ACC trong té bao HepG?2 ciia céc
cao chiét

(A) Sw biéu hién nong do protein AMPK va ACC trong té bao HepG2 bdi cdc cao
chiét (50 ug/mL). Dich chiét (50 ug/mL) tir Tam bép dwoc i véi té bao HepG?2 trong 2
gio. Dich chiét té bao sau dé dwoc ly gidi va phan tich dién di protein véi cdc khing
thé: phospho-AMPK, phospho-ACC va B-actin. (B, C) Cwong d¢ ddi ciia phosphor-
AMPK va phospho-ACC trong A dwoc dinh lwong bang phan mém Image J. Aicar
dwoe sik dung la chat doi chitng dicong cho thi nghiém. * p < 0,05; ** p < 0,01 so véi
mau trcfng.

Két qua cho thiy: Cao toan phan (TBT) va cac cao phan doan twong tmg gdm
cao n-hexan (TBH), cao EtOAc (TBE) va cao nudc (TBN) & liéu thtr nghiém 50
ng/mL déu 1am ting biéu hién cia p-ACC va p-AMPK ¢ mitc do khic nhau (Hinh
3.24A-C) so véi giéng ching (chi b6 sung dung méi di diung dé pha miu thtr). Tuy
nhién, nhu quan sat trén hinh 3.24B va 3.24C, cao TBE ¢ liéu th nghiém 50 pg/mL
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tang biéu hién p-ACC va p-AMPK manh nhét so véi cac mau thir khac va manh hon
so v6i ching duong Aicar lidu 1 pM trén biéu hién p-ACC va yéu hon trén biéu hién
p-AMPK. Mitic d6 tac dung hoat hoa p-ACC cua cac cao chiét nhu sau TBE > TBH >
TBN > TBT va hoat héa p-AMPK nhu sau: TBE > TBH > TBT > TBN.
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Hinh 3.25. Kha ning hoat héa p-AMPK va p-ACC trong té bao HepG2 ciia cc
hop chit

(A) Sw biéu hién néng d6 AMPK va ACC trong té bao HepG2 béi cdc hop chat tinh
khiét (10 uM). Chdt tinh khiét phan lgp tir Tam bép dwoc 1 véi té bao HepG?2 trong 2
gio. Dich chiét té bao sau dé dwoc ly gidi va phan tich dién di protein véi cdc khdng
thé: p-AMPK, p-ACC va S-actin. (B, C) Cueong dé ddi ciia p-AMPK va p-ACC trong A
dwgc dinh lwong bang phan mém Image J. Aicar dwoc sit dung la chat doi ching
dirong cho thi nghiém. * p < 0,05 so véi mau trdng.

Nhan xét: O muc liéu thr nghiém 10 pM, 4 hop chat tinh khiét PA11 - PA14
déu tang biéu hién p-ACC ¢ murc d6 khac nhau. Trong d6, hai hop chat PA12 va PA14

thé hién tac dung manh twong duong ddi ching duong Aicar & nong do thir nghiém 1
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uM. Déi voi thir nghiém trén mirc do bicu hién p-AMPK, hop chat PA14 (10 uM) thé
hién tac dung manh nhét so v6i 3 chét con lai (PA11-PA13) va twong duong chat doi
ching duong Aicar & nong d6 thir nghiém 1 pM (Hinh 3.25A, B va C), tiép theo 1a
dén hop chat PA11 va PA12. Mirc d6 biéu hién ctia B-actin khong thay doi.

3.3.3.3. Tdc dung trc ché FAS va SREBP-1c ciia PA12 va PAI4 trong té bio HepG?2

Nghién ctru trén cho thay, hai hop chat PA12 va PA14 (10 pM) hoat hoa manh
p-AMPK va p-ACC, do d6 chung dugc lya chon dé danh gia muc do anh hudéng trén
biéu hién gen FAS va yéu té phién mi nhay cam véi AMPK (SREBP-1¢) trong té bao
HepG2 & cac ndng do khac nhau 1, 3 va 10 pM trong diéu kién ndng do glucose cao
(30 mM) (Hinh 3.26).
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Hinh 3.26. Tac dung trc ché FAS va SREBP-1c¢ theo ndng dd ciia PA12 va PA14
trong té bao HepG2
Chdt tinh khiét (10 uM) phén Igp tir Tam bop dwoc i véi té bao HepG2 c6 chira
glucose 30 mM trong 6 gic. Dich chiét té bao sau d6 dwoc ly gidi va phan tich dién di
protein véi cdc khang thé: SREBP-1c, FAS va S-actin. * p < 0,05 so vdi glucose.
Két qua cho thay: Mirc d6 biéu hién ciia f-actin khong thay doi. Té bao sau khi
dugc bd sung glucose ndng do cao 30 mM gy ting su biéu hién FAS va SREBP-1¢

v6i mic d6 tang lan luot 14 3,65 va 2,58 so v6i mau chimg khong U glucose. Két qua
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thé hién cu thé trén hinh anh chup Western Blot (Hinh 3.26A). Trong khi d6, hai hop
chat PA12 va PA14 (10 uM) déu thé hién kha ning tc ché manh biéu hién ciia gen
FAS va SREBP-1c phu thudc theo néng d6 & cung diéu kién néng do glucose cao 30
mM (Hinh 3.26A-C).
3.3.3.4. Pdnh gid kha nding tec ché tich tu lipid trén té bao HepG2 bang thir nghiém
Nile Red

Hai hop chat PA12 va PA14 ¢ muc lidu 10 pM khong gdy anh huong dén kha

ning sdng sot cua té bao HepG2. Do vy, mic lidu cao nhat 10 uM duoc sir dung cho

thi nghiém danh gia kha niang (rc ché sy tich ty lipid. Két qua chi ra & hinh 3.27 va
2.28.

Glucose 30 mM

n_
w L T L T T
& ef PA12 PA14

Hinh 3.28. Kha trc ché tich tu lipid trén té bao HepG2 bing thir nghiém Nile Red
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Chdt tinh khiét (1, 3 va 10 uM) phan Idp tir Tam bép dwoc i véi té bao HepG2 cé chiva
glucose 30 mM trong 24 gio. Thu nghiém danh gia Nile Red dwoc thuc hién nhu miéu
ta phwong phdp tién hanh thi nghiém.

Nhan xét: Khi tién hanh danh gia kha nang tich tu acid oleic vao trong té bao,
két qua cho thdy miu dugc 1t nong do glucose cao va khong dugc diéu tri voi cac hop
chat tinh khiét PA12 va PA14 cho thay muc d6 tich tu lipid vao trong té bao cao trong
khi mau chung tring khong U glucose mirc do tich tu lipid khong dugc quan sat thay.
Céc hop chét tinh khiét PA12 va PA14 ¢ 3 muc liéu 1, 3 va 10 uM c6 tac dung trc ché
su tich ty lipid phu thudc n@)ng do so vo1 16 chi 1 vai glucose néng do cao (Hinh 3.27).
3.3.4. Tac dung giy ddc trén mot sé dong té bao ung thw
3.3.4.1. Tac dung gdy dic trén mét s6 dong té bao ung thw in vitro ciia cao chiét

Cao toan phan EtOH 96% (TBT) va 3 cao phan doan (TBH, TBE va TBN)
dugc tién hanh thir nghiém hoat tinh khang cac dong té bao 1a 4T1 (ung thu va &
chudt), SNU-1 (ung thu da day & nguoi), Hep3B (ung thu gan & ngudi), NTERA-2 (té
bao gdc ung thu & ngudi), LLC (ung thu phdi ¢ chudt) va HEK-293A (té bao biéu md
phoi than nguoi) in vitro. Két qua chi ra & bang 3.20.

Bang 3.20. Kha niing giy doc té bao ciia cao chiét Tam bép

) ICs) (ng/mL)
STT Mau
4T1 SNU1 Hep3B NTERA2 LLC HEK-293A
4,13+ 6,71+ 4,69+ 10,74+ 6,84+
1 TBT 4,31 £0,15
0,36 0,47 0,34 1,41 0,45
13,44 1298 11,14 8,04 + 8,95+
2 TBH 9,13+0,94
+1,19 +£1,17 +£0,59 0,53 0,56
6,63+ 6,88+ 631+ 841+ 541+
3 TBE 3,81 +£0,27
0,46 0,71 0,28 0,57 0,32
4 TBN >100 >100 >100 > 100 > 100 > 100
040+ 043+ 045+ 046+ 0,55 +
5 Ellipticin 0,39 +0,03
0,02 0,03 0,04 0,05 0,06
Két qua trén cho thay:
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+ Cac cao TBT, TBH va TBE thé hién hoat tinh gdy doc té bao trén cic
dong té bao ung thu nghién ctru véi gia tri ICs, tir 4,13 - 13,44 pg/mL. So véi cao
toan phan va cao EtOAc, cao n-hexan thé hién tac dung yéu hon trén tit ca céac
dong té bao.

+ Mau TBN khong thé hién hoat tinh gdy doc & cac ndong d6 nghién ciru.

+ Chat dbi chung duong ellipticin hoat dong on dinh trong qua trinh thi
nghi¢m.
3.3.4.2. Tdc dung gdy djc trén mét sé dong té bao ung thw in vitro ciia hop chit
phdn ldp
Bdn hop chat withanolid (PA11 - PA14) phan 1ap tir Tam bop ciing duoc thi
nghiém hoat tinh khang cac dong té bao ung thu 4T1, SNU-1, Hep3B, NTERA-2, LLC
va HEK-293A in vitro. Két qua chi ra & bang 3.21.

Bang 3.21. Kha niing giy ddc té bao ciia cic hop chit phan lap tir TAm bép

. ICso (uM)
STT Mau
4T1 SNU1 Hep3B NTERA2 LLC HEK-293A
341+ 2,67+ 7,62+ 6,98 + 5,57 £
1 PAl11 8,79 £ 1,13
0,44 0,63 1,17 8,30 0,85
432+ 3,12+ 8,07+ 8,32 £ 7,18
2 PA12 9,49 + 1,65

0,57 1,21 1,54 7,80 1,62

264+ 1,10+ 679+ 444+ 4,59+
3 PAI3 5,81 £ 0,68
0,39 0,74 096 0,40 0,77

3,61+ 2,70+ 7,62+ 9,00 + 8,53

4 PAl14 13,28 £ 1,49
0,95 0,86 1,53 0,60 0,96
0,16 039+ 0,17+ 0,75 0,22 £
5 Doxorubicin 0,81 £0,09
0,03 0,04 0,02 0,06 0,02
Két qua trén cho thay:

+ PA13 thé hién tac dung manh nhét trong sé 4 hop chét nghién ctru trén cac
dong té bao 4T1, SNU1, NTERA-2 va LLC, v&i ICs, trong khoang 1,10 - 4,59 pM.

+ Céac hop chit con lai (PA11, PA12 va PA14) chi thé hién tic dung trén dong
té bao 4T1 va SNUI, trong d6 tdc dung cua PA11 ~ PA14 > PA12, véi ICs lan luot
trén dong té bao 4T1 1a 3,41 £ 0,44 uM (PA11), 4,32 + 0,57 uM (PA12), 3,61 + 0,95
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UM (PA14) va trén dong té bao SNUI1 14 2,67 + 0,63 uM (PA11), 3,12 + 1,21 (PA12)
UM, 2,70 + 0,86 uM (PA14).

+ Ching duong doxorubicin hoat dong 6n dinh trong qué trinh thi nghiém.
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CHUONG 4
BAN LUAN

Cay Tam bop hay con goi 1a Tam phéc, Lu lu cai... c¢6 tén khoa hoc 1a Physalis
angulata L., thudc ho Ca Solanaceae 1a loai cdy thao, séng héng nam, duoc nhan dan
sir dung dé tam tri rém say cho tré em, nguoi bi man ngua; toan cay con dung sic udng
diéu trj viém khép, cung khép, hong sung dau... O Viét Nam, cay moc khép noi tu
df)ng b@ing dén vung ndi c6 do cao 1500 m nhu Son La, Lang Son, Bic Giang, Ha Noi,
Ninh Binh, Thanh Hoa, Pa Néng, Kon Tum, Gia Lai, thanh phé H6 Chi Minh [15],
[21]. TAm bop di dugc nghién ciru vé thanh phan héa hoc va tac dung sinh hoc. Tuy
nhién, ¢ Viét Nam loai nay chua dugc quan tam. Do do, ludn an da tién hanh nghién
cuiru téng thé vé thuc vat, thanh phén hoa hoc va tac dung sinh hoc cay TAm bop thu
hai & Viét Nam, gop phﬁn tao co s& s& khoa hoc cho viée str dung loai nay theo tri thirc

dan gian va dinh hudng phat trién san pham trong tuong lai.
4.1. VE THUC VAT

Luan 4n di xdy dung dugc bo dir liéu hoan chinh vé ddc diém hinh thai, cau tao
giai phau (than, 13) va dic diém vi hoc bot duoc lidu (than, 14). Két qua nay phu hop
v6i cac tai liéu ¢ trong va ngodi nude di cong bd vé cay Tam bop [4], [14], [135],
[136], [137]. Tuy nhién, nhitng cong bd trudc ddy méi chi tap trung mo ta hinh thai,
chua ¢ cong bd vé dic diém giai phau, bot dugce lidu. Pay 1a cong bd dau tién vé dic
diém giai phau va bot duoc liéu cta phan than va 14 ciy Tam bop gop phan xay dung
tiéu chuan duoc lidu, phuc vu cong tac kiém nghiém, d@)ng thoi xac dinh tinh ding cua
loai nghién ctru.

Hién nay, trong gian gian TAm bop (Physalis angulata, ho Ca - Solanaceae) dang
bi nham 1an véi cay Lu lu duc (Lu Iu duc, Ca lu, Thu lu duc - Solanum nigrum, ho Ca
- Solanaceae) va cdy Xoan leo (Tam phong, Tam phong - Cardiospermum
halicacabum, ho B6 hon - Sapindaceae). Hai cay nay déu dugc ngudi dan goi chung 1a
“Tam bop” (Hinh 4.1). Ching thudng dugc tim thdy ¢ cling mot noi, nhiéu nhét 13

trong cac canh dong ngd sau khi bé bap hay ven bd song.

Theo tai liéu tham khao vé lu lu duc [138] va xoan leo [139] Hinh 4.1 véi két qua
nghién ctru vé Tam bop cua ludn an, cho thay, 3 loai nay c6 dic diém thyc vat rat khac
nhau: Tam bop (lu lu cai) duoc bao boc bdi dai dong trudong hinh ngil gidc, cay thao,
con “tam bop” (lu lu duc) qué tran khong duge bao boc. Ciing c6 thé phan biét véi day
“tam bop” (xoan leo) & dai ddng trudng hinh tam giac va than leo.
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a.Cay Tam boép  b. Cay Lu lu dyc [138] c. Cay Xoan leo [139]

Hinh 4.1. Cay TAm bép, Lu lu duc va ciy Xoan leo

Nhu vay, luin 4n d3 gop phan 1am sang to cac dic diém thyc vat giup nguoi dan

c6 thé phan biét Tam bop (Lu lu cai) voi “tam bép” (Lu lu duc) hay cay Xoan leo.
4.2. VE HOA HQC

Pinh tinh: Két qua dinh tinh bang cac phan tng héa hoc cho thdy, Tam bop chira
hau hét cac nhom chét ngoai trir nhom glycosid tim, trong d6 flavonoid 13 nhom chat
chinh cta loai nay. Két qua nay phu hop véi cac nghién ciru trong va ngoai nudc vé

Tam bop.

Chiét xuit va phan 1ap: Tir cao EtOH 96% Tam bop da phan lap va xac dinh
cAu tric ctia 15 hop chit (Hinh 4.2), bao gdm 3 acid phenolic (acid caffeic PA1, acid
ferrulic PA2 va acid chlorogenic PA3), 5 flavonoid (quercetin PA4, quercitrin PAS,
quercetin 3-O-f-p-glucopyranosid PA6, myricetin 3-O-a-L-rhamnopyranosid PA7 va
rutin PAS8), 2 sterol (stigmasterol PA9 va daucosterol PA10), 4 withanolid
(physalindicanol A PA11, physalindicanol B PA12, physalin B PA13 va physalin D
PA14) va 1 triterpen (acid oleanolic PA15). Trong s do, hop chit PA7 va PA12 lan
dau tién phan lap tir loai P. angulata. Két qua phan lap pht hop v6i két qua dinh tinh

va cling pht hop véi cac nghién ctru trén thé gisi vé loai P. angulata L.
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Hinh 4.2. Céu tric ciia cac hop chét phén 1ap tir TAm bép

Céc hop chat phan lap tir cdy Tam bop ciling dugc nghién ciru vé tac dung sinh

hoc:
> Hop chat PA1: Acid caffeic

Acid caffeic phan b rong rai trong thuc vét va thuong dugc tim thay dudi dang
cac dan xuét khac nhau nhu glycosid, amid, ester va dudng ester. Trong sd cac dan
xuit cua acid caffeic, sy bién doi thanh ester hodc amid tao ra cac chdt méi voi cac
hoat tinh sinh hoc khac nhau. Mot sd tac dung sinh hoc cua acid caffeic va dan xuét
ctia n6 da duoc nghién ciru nhu chdng viém, chdng ung thw, chong oxy héa, khang
HIV... Acid caffeic va dan xuét cia no6 CAPE duoc biét 1a e ché NF-xB, do d6 lam
chdm qua trinh phién ma ciia mot sd gen tién viém. Trong trudng hop cu thé cua ester
methyl vanillat acid caffeic (CAMVE, mét chat twrong tu acid caffeic tong hop), co ché
trc ché NF-kB di duoc chimg minh va khong dic hiéu cho té bao. Trong nhiéu nim,
nhiéu din xuét cua acid caffeic va CAPE di dugc tong hop dé cai thién kha ning

chdng viém cta cac phan tir tu nhién nay [140].
> Hop chat PA2: Acid ferrulic

Acid ferulic (acid 4-hydroxy-3-methoxycinnamic) 1a mot acid phenolic dugc
phan 1ap 1an dau tién tir Ferula foetida (Apiaceae) vao khoang giita thé ky 19. Acid

ferulic va cac hop chat lién quan dugc tim thay rong rai trong rau, trai cay, mot s6 do
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uéng (vi duy, ca phé, bia, v.v.) va mot s6 duoc liéu nhu Angelica sinensis, Cimicifuga
racemosa va Ligusticum chuangxiong. Nhimg thanh phan phd bién nay ciing c6 trong
thanh té bao so cép ctia mot sd loai thuc vat, xuit hién trong hat va 14 ctia ching ¢ ca
dang tu do va dugc ester hda thanh monosaccharid, disaccharid, va polysaccharid cua
thanh té bao thuc vat, glycoprotein, polyamin, lignin va cac acid béo hydroxyl hoa.
Céc dong phan trans cua acid ferulic chiém ti 90% tong s6 acid phenolic ctia mot s6
loai trai cy va rau qua, trong khi cac monomer acid ferulic 14 hop chit phenolic chinh
trong mot s6 loai thurc phém nhu ca chua, ca rot, cam va ngd. Hién nay da co rat nhiéu
céc nghién ciru vé tac dung sinh hoc ciia hop chat nay nhu chéng viém, chéng ung
thu, chéng oxy hoa, dai thao dwong, tic dung bao v¢ ddi véi cac co quan, mo va té
bao [141].

Hoat tinh khdng viém: Nhiéu nghién ctru da chimg minh rang, acid ferulic va
cac din xudt clia nd ciing véi cac chat chong oxy hoa khac 1am giam ndng do cta mot
s6 chat trung gian gdy viém bang cach e ché COX, iNOS va biéu hién/chiic ning ctia
caspase-1, cling nhu kich hoat NF-xB, mdt phtrc hop protein kiém soat phién ma ADN
va tham gia vao cic phan tng cua té bao ddi voi cac kich thich nhu cing thang,
cytokin, géc tu do, chiéu xa tia cuc tim, lipoprotein ti trong thép bi oxy héa (LDL) va
cac khang nguyén vi khuan hodc virus. Cac co ché chong viém khac cua acid ferulic
dé cap dén su giam n@)ng do cua IL-6 va IL-8, 1a nhitng chemokin dugc san xuét boi
dai thuc bao va cac loai té bao khac nhu té bao biéu mo, té bao co tron duong ho hép
va té bao ndi mo dé tao ra sy diéu hoa hoa hoc trong cac té bao dich (chu yéu la bach

cau trung tinh, bach cau hat), khién ching di chuyén dén vi tri viém nhiém [141].

Hoat tinh ché'ng ddi thdo dwong: Bénh dai thdo duong 1a mdt bénh r6i loan
chuyén hoa lién quan dén viéc gia ting hinh thanh cac gbc tu do. Balasubashini va
cong su (2004) b6 sung acid ferulic cho chudt mac bénh dai thao dudng déu 1am giam
noéng do glucose trong mau, cac chat phan ung voi acid thiobarbituric, hydroperoxyd
va acid béo tu do trong gan cua chudt bi dai thao duong. Ngoai ra, acid ferulic 1am
tang hoat dong cua superoxid dismutase, catalase, glutathion peroxidase va m& rong
cac dao nho cua tuyén tuy, ching to viée str dung acid ferulic da ting cuong dang ké
kha ning chdng oxy hoa cia chudt bi dai thao duong bang cach trung hoa cac gdc tu
do dugc hinh thanh, do d6 Iam gidam muc d§ cua bénh dai thao duong. Hon nira, cac
nghién ctru bo sung tir mot s tac gia khac di ching minh rang, acid ferulic cling e
ché qua trinh peroxy hoéa lipid trong mé m& nau cta chudt mac bénh dai thio duong,
tai tao t& bao beta tuyén tuy, diéu chinh mic duong huyét bang cach ting cudng hoat
dong glucokinase va san xuat glycogen va bang cach diéu chinh cac phan tir truyén tin
hiu insulin trong gan. Ngoai ra, acid ferulic da dugc chimg minh 1a c6 tdc dung bao

vé€ va dicu tri doi voi bénh than do dai thao duong bang cach giam stress oxy hoa va
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viém, chéng dai thao duong ¢ chudt mic bénh dai thao dudng do alloxan giy ra, c6
thé théng qua viéc e ché yéu to tién viém NF-kB. Acid ferulic ciing lam giam nguy
co ting duong huyét do ché d6 an nhiéu chat béo gy ra thong qua viéc diéu chinh bai
tiét insulin va cic hoat dong ctia enzym diéu hoa glucose & gan va cai thién kha ning
chdng stress, chong oxy hoa cta té bao gan va té bao co tim véi ndng do glucose cao
hon ma co ché lién quan dén con dudng truyén tin hiéu Keap1-Nrf2-ARE. Cac nghién
clru gan day bao céo rang, acid ferulic ciing twong tac hiép dong véi cac loai thudc tri

dai thao duong metformin va thiazolidinedion [141].

Déc tinh trén té bao ung thu: Acid ferulic ¢ ca dic tinh chéng oxy hoa va qua
trinh chét té bao. Mot ché do an thudng xuyén trai ciy va rau qua, chu yéu 1a nhing
loai c6 ham lugng acid ferulic cao, lam giam dang ké nguy co mac nhiéu bénh ung
thur. C6 rat nhiéu bao cdo md ta cac hoat dong chéng ung thu cua acid ferulic. Pac biét
quan tAm 13 mot sé nghién ciru gan day bao cao doc tinh té bao cta hop chat nay ddi
v6i cac dong té bao ung thu vi ngudi, ung thu rudt két Caco-2, u lympho bao U937, u
xuong, dong té bao ung thu ¢o tir cung ME-180 & nguoi va dong té bao ung thu hic t6
da. Mot trong nhirng con duong khac nhau ddi véi hoat dong chdng ung thu cua acid
ferulic va cac dan xuat 1a kich thich uridin diphosphat (UDP) glucuronosyltransferase
(UGTs) trong gan, gop phan giai doc tot hon cac hop chat co kha ning gy ung thu va
sau d6 ngdn ngira ung thu duong tiéu hoa. Cac co ché khac duoc bao céo bao gdm tic
ché COX-2, cam tng apoptosis thong qua viéc giai phong cytochrom c tir ty thé va
kich hoat caspase-3. Acid ferulic ciing tc ché sy ting sinh va giy ra qua trinh
apoptosis thong qua viéc tc ché con duong PI3K/Akt trong té bao u xwong hoidc bang
cach tac dong vao thu thé ting truong nguyén bio soi 1 qua trung gian con dudng tin
hiéu PI3K-Akt, din dén ngan chan sy phat trién cua khoi u 4c tinh va tao mach [141].

> Hop chat PA3: Acid chlorogenic

Acid chlorogenic 1a mot acid phenolic phd bién trong thyc pham nhu tra va ca

phé. Cac nghién ctru vé hoat tinh cua acid nay ciing da duoc danh gia [142]:

Hoat tinh chéng ddi thdo dwong va béo phi: Cac dic tinh chdng béo phi va
chéng dai thdo duong cua acid chlorogenic co lién quan dén quéa trinh chuyén hoa
glucose. Ciing c6 y kién cho rang, viéc giam trong lugng co thé va sy hap thu glucose
& nguoi va dong vat do (rc ché giai phong glucose bang cach ngin chian hoat dong
glucose-6-phosphatase & gan va trc ché hap thu glucose & rudt non bang cach ngin can
glucose-6-phosphate translocase 1. Dan dén lam giam luong glucose trong mau, do d6
hoat dong cuia insulin s& yéu hon. Ngudn ning luong thir hai sau khi giam luong
glucose san c6 1a chat béo dy trit. Hoat dong ciia insulin cang yéu sé gdy ra sy gia tang

tich tu chat béo trong mé md va do d6 né dan dén viéc dot chdy moé md qua mirc va
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giam can. Hon nita, ngudi ta dd chimg minh rang acid chlorogenic c6 thé ting cuong
qua trinh phosphoryl héa, thu thé adiponectin va adiponectin ciia protein kinase kich
hoat AMP (AMPK) va 1am giam sy biéu hién cta glucose-6-phosphatase ¢ gan. Su gia
tang trong qua trinh phosphoryl héa AMPK, adiponectin va cac thu thé adiponectin va
cling 1am giam hoat dong ctia glucose-6-phosphatase c¢6 lién quan dén viéc ha thap
mirc triglycerid, glycosyl héa hemoglobin, glucose va cholesterol, dong thoi trc ché

gan nhiém md va cling la su gia tdng dung nap glucose va sy nhay cam véi insulin.

Hoat tinh chong oxy héa va chong viém: Tac dung chong oxy héa cua acid
chlorogenic nhu cic acid phenolic da dugc bao céo tir cac cao chiét cua céc loai thuc
vat khac nhau. Cao chiét Hypericum hircinum L. cb chira acid chlorogenic da duoc
chirng minh 1a c6 hoat tinh don géc tu do. Mat khac, phan tich cac thanh phén cua tinh
dau Stachys palustris cho thiy su c6 mat cta acid caffeoylquinic voi kha nang don goc
tu do. Nguoi ta di chimg minh duoc rang cac hydroxyl (OH) trong cdu trac cua acid
phenolic dong vai tro 1a nhém chirc chiu trach nhiém chinh trong hoat tinh chéng oxy
hoa cua chiing, voi cac thi ty giam dan hoat tinh nhu sau: acid phenolic trihydroxy >
dihydroxy (catechol) > monohydroxy. CA (mdt chat chuyén héa cia acid chlorogenic)
cling da duogc bao céo 13 c6 cac hoat dong chdng viém va chdng oxy hoa. Trong mot
nghién ctru dugc cong bd gan day, bao cdo rang su tiét IL-8 va biéu hién mRNA do
stress oxy hoa gdy ra di bi tc ché dang ké bai acid chlorogenic. Ngoai ra, viéc san
xuat IL-8 bi ngin chin béi CA, nhung n6 khong bi anh hudéng bai acid quinic (mot
chit chuyén hoa khac cua acid chlorogenic) trong té bao Caco-2. Nghién ctru trudc
day chi ra rang, CA va acid chlorogenic 1am giam biéu hién mRNA cua protein giy
viém dai thuc bao 2 (MIP-2, mdt chét tuong dong cta IL-8 trén chudt) trén mo hinh
viém dai trang do dextran sulfat natri giy ra. Co ché chong viém cia acid chlorogenic
va CA 1a trc ché su hoat hoa ctia con dudng tin hiéu IL-8, PKD-IKK, NF-kB bing cach
don cac gdc oxy hoa ty do & ndi bao. Trong nghién ciru ctia Shin H. S. va cong su, bao
céo rang cac dic tinh chdng viém ctua CA va acid chlorogenic ¢6 lién quan dén nhém
catechol ctia nd. Do d6, ngudi ta tin rang acid chlorogenic, CA va cac hop chat khac
¢6 nhom catechol c¢6 thé hitu ich trong viéc gop phan ngin ngira cic bénh viém nhiém.
Hau hét cac san pham ty nhién c6 chita acid chlorogenic déu cé tic dung hoat tinh
khang viém va acid chlorogenic cé thé 1a mot chat chéng viém dang chu y. Nguoi ta
cling phat hién ra rﬁng, acid chlorogenic c6 thé ngan chan hi¢u qua chudt khoi bénh
viém gan do Con A giy ra, c6 thé 1a két qua cuia viéc kich hoat tin hiéu TLR4 , diéu
chinh giam sy biéu hién cila cac phan tir két dinh va ciing 1am giam sy xAm nhap va
hoat héa ciia bach cau gan va san xuit cytokin gay viém. Ngoai ra, viéc st dung acid
chlorogenic cho chudt bi thuwong c6 thé ddy nhanh qua trinh chita lanh vét thuong ma

khong dé lai bat ky tic dung phu niao ddi véi tim va than.
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Ngoai cac tac dung trén, acid chlorogenic con cé tac dung chdng ting huyét ap va
khang khuan.

> Hop chat PA4: Quercetin

Quercetin 13 mot flavonoid c6 trong thanh phan ctia nhiéu cdy (chokeberry den,
hanh tay, ca chua, rau diép...). Trong thuc vat, quercetin thuong ¢ dang lién két véi
duong, eter hoic acid phenolic. Quercetin thu hit nhiéu sy chu y do tac dung chéng
oxy hoa, chéng béo phi, khang khuan, virus, chong viém va khang ung thu. Theo ghi
nhan cia Rubio, Motilva va Romero (2013) va Ruma, Kumar va Prakash (2013),
quercetin thé hién kha ning chéng viém manh. Mot s6 nha nghién ctru cho rang
quercetin c¢6 thé ngin chin sy san xuat cytokin do LPS tao ra trong cac té bao khac
nhau. Vi du, quercetin c6 thé e ché san xuét yéu t6 hoai tir khdi u do LPS gay ra trong
dai thuc bao va san xuit IL-8 do LPS giy ra trong té bao phdi. Bureau, Longpre va
Martinoli (2008) bao cdo ring quercetin c6 thé tc ché mirc mRNA do LPS gy ra cia
céc cytokin trong té bao tao keo, nhu TNF-a va IL-1a. Ho ciing phat hién ra rang qua
trinh apoptosis ctia t& bao than kinh di giam xudng trong hé thong nudi cy vi té bao
than kinh bang cach bo sung quercetin. Hoat tinh khang viém ciia quercetin ¢ lién
quan dén dic tinh chdng oxy hoa va loai boé gbc tu do. Cac gbc oxy héa ty do khong
chi t6n tai trong qué trinh oxy hda, ma con tham gia vao phan Gng viém bang cach
kich hoat cac yéu t6 chuyén giao nhu yéu t6 nhan kappa B (NF-xB). Hon nita, NF-«xB
¢6 thé tao ra TNF-a. Do d6, loai bo cac gbc oxy hoa ty do ngin chin qua trinh oxy hoa
va tc ché viém dong thoi. Hon nita, Nair va cong su (2006) di giai thich rang
quercetin c¢6 thé wc ché sy biéu hién gen cia TNF-a bang cach diéu chinh NF-«B trong
cac té bao don nhan méau ngoai vi. Ngoai ra, quercetin di dugc ching minh 1a mot chat
¢ doc tinh cao vai té bao ung thu. Tl cac nghién ctru in vitro trén cac dong té bao ung
thu khéc nhau, vi du: U138MG, té bao Hep-2 va té bao ung thu phdi A549 va ca tir cac
thir nghiém in vivo. Quercetin c6 thé ngin ngira ung thu do stress oxy hoéa do hoat
dong chéng oxy hoa cta nd va tc ché nhiéu kinase lién quan dén su phat trién cua té
bao ung thu, sy ting sinh va di can. Vé cac té bao ung thu biéu moé va & nguoi, chang
han nhu té bao SK-Br3 va MDA-MB, mét liéu quercetin thap di trc ché sy ting sinh
ctia chung. Quercetin ciing duoc tim thay 1a gy apoptois trong té bao co truéng cua
chudt mang ung thu hach Dalton. Hon nira, quercetin han ché hoat dong cua protein

kinase C, gop phan wrc ché sy tién trién ctia ung thu [143].
> Hop chat PA5: Quercitrin

Quercitrin hay 3-rhamnosylquercetin c6 dac tinh chéng oxy hoa, c6 hoat tinh
khang viém dai trang thuc nghiém. Trong nghién ctru Camuesco D. va cong su (2004),

cac thir nghiém in vivo khac nhau di duoc thuc hién dé danh gia cac co ché hoat dong
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lién quan dén hiéu tng nay, dic biét cha y dén anh huong cua né ddi véi cac chat
trung gian tién viém, bao gdm ca NO. Viém dai trang thyc nghiém duoc gy ra ¢ chudt
Wistar cai bang cach bd sung dextran natri sulfat (DSS) trong nudc udng. Piéu tri
bang dudong udng quercitrin (1 hodc 5 mg/ kg/ ngay) cho chudt bi viém rudt két lam
cai thién su tién trién cta qua trinh viém gay ra. Khi dung quercitrin (1 mg/ kg/ ngay)
d6i voi bénh viém dai trang, no tao diéu kién phuc hdi niém mac bi viém. Céc tac dung
¢6 loi do quercitrin gay ra da duoc chimg minh ca vé mit mé hoc va sinh héa va co
lién quan dén viéc cai thién tinh trang oxy hoa rudt két. Bén canh do, viéc giam hoat
dong NO dai trang da duoc quan sat, co thé lién quan dén giam biéu hién dudi dang
cam Ung cua enzym qua (rc ché tuyén yén trong hoat dong dai trang ctia NF-kB. Cac
nghién ctru mé mién dich hoa cho thiy diéu tri bang quercitrin lam giam sy xAm nhap
ctia dai thue bao va bach cau hat trong mo bi viém [144]. Tang J. va cdng su (2019)
cling nghién ctru hoat tinh khang viém cua quercetin. Két qua xét nghiém CCK-8 cho
thiy nong d6 an toan cta quercitrin thip hon 22,4 pg/mL. Ngoai ra, ndng d6 NO c6
thé bi trc ché dang ké boi quercitrin. Bén canh d6, két qua ELISA cho thay TNF-o, IL-
1B va IL-6 d3 bi giam trong cac t& bao RAW 264.7 duoc kich thich bang LPS sau khi
can thiép bang quercitrin. Xu hudng thay d6i ROS twong tu nhu xu hudng cua cac yéu
t6 gdy viém. Tinh toan 1y thuyét di gia thuyét rang nguyén tir oxy trén cc vong B ¢o
thé 13 yéu t6 chinh cta sy thay d6i mat d6 dam may dién tir, diéu nay co6 thé goi y mot
co ché kha thi cho hoat tinh khang viém va don ROS cuia quercitrin. Nhu vay, c6 thé
thay quercitrin rc ché viém dai thuc bao do LPS va stress oxy héa bang ca thuc

nghiém va tinh toan Iy thuyét [145].
> Hop chit PA6: Quercetin 3-0O-f-p-glucopyranosid (Isoquercetin)

Quercetin 3-O-f-p-glucopyranosid ciing 1a dan xuat glycosid ciia quercetin hay
con goi 13 isoquercetin. Hop chit nay da duoc ching minh 13 ¢6 tac dung gy doc té
bao ung thu [146], Gc ché a-glucosidase, chong viém, chéng oxy hoa... Jayachandran
M. cing cic cong su (2019), di danh gia hoat dong chong dai thio duong cua
isoquercetin qua cac con dudng khac (stress oxy hoa va viém nhiém) dé phan tich day
du xem liéu isoquercetin ¢ diéu chinh hiéu qua cic gen cta nhitng con dudng nay hay
khong. Vao cubi thoi gian thir nghiém, chudt duoc mo va phan tich vé stress oxy hoa,
peroxy hoa lipid, cac ddu hiéu viém va lipid. Con duong lién quan dén yéu t6 hat nhan
erythroid 2 (Nrf2) duoc cho 13 co quan diéu chinh chinh cta su biéu hién ciia cic gen
enzym chong oxy hoa khac nhau va n6 c6 lién quan truc tiép hodc gian tiép dén NF-«xB
va con duong AMPK hoat héa AMP. Do d6, nhom nghién ctru tiép tuc tim hiéu tac
dong cta STZ trén con duong Nrf2, NF-xB va AMPK va céch thtrc hoat dong cua
isoquercetin & cap do phan tir. Két qua nghién ctru nay da cung cap bang chimg thuyét

phuc vé cac dac tinh dugc ly cua isoquercetin dua trén kha nang trc ché stress oxy hoa
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do STZ gay ra thong qua vi¢c tao ra cac goc tu do va di€u chinh sy bi€u hién cua cac
protein va gen lién quan dén con duong Nrf2. Bang cach xem xét cac két qua trén,
1soquercetin co thé dugc nghién ciru sau hon dé lam sadng té hoat tinh chong dai thao

duong cua nd ¢ cac mirc do khac nhau [147].
> Hop chat PA7: Myricetin 3-0-a-L-rhamnopyranosid (myricitrin)

Myricitrin 12 mot flavonoid v&i nhiéu tac dung da duoc nghién ciru va ching
minh, trong d6 c6 hoat tinh khang viém, chdng oxy hoa, bao vé gan, chéng ung thu...
Nghién ctru cia Domitrovic R. va cong su (2015) cho thiy, myricitrin & liéu 10, 30 va
100 mg/kg va silymarin ¢ lidu 100 mg/kg duoc dung cho chuot BALB/cN bang duong
ubng, mot 1an mdi ngay trong hai ngdy lién tiép sau khi gay doc bang CCl,. Myricitrin
cai thién dang ké tac dong do CCl, gdy ra nhu ting nong d6 aspartat transaminase
(AST) va alanin transaminase (ALT) trong huyét thanh va nhitng thay d6i vé mé bénh
hoc & gan. Stress oxy héa & gan dugc giam boi myricitrin, bang ching 1a qua trinh
peroxy hoa lipid giam, dong thoi ting ndng d6 glutathion (GSH) va biéu hién
cytochrom P450 2E1 (CYP2E1). Ngoai ra, su biéu hién qua mirc cia COX-2 va TNF-
a trong gan d3 giam, cho thay sy wc ché viém. Sy biéu hién cua yéu t6 ting trudng
bién d6i-beta (TGF-P) va alpha-actin co tron (0-SMA) duoc cai thién rd rét, diéu do
cho thiy sy trc ché phan tng tién xo. Myricitrin cling cai thién su tai tao ctia mé gan
sau khi nhiém doc CCly, bang ching 1a ting biéu hién khang nguyén nhan té bao ting
sinh [148]. Mic du, myricitrin ¢6 nhiéu tac dung sinh hoc nhung mg dung lam sang
ctia n6 bi han ché boi kha ning hoa tan kém va sinh kha dung dudng uéng thap. Viéc
tao ra proliposom chtra myricitrin (MP) thong qua su két hop ctia k¥ thuat phan tan
mang méng va phuong phap dong kho da lam tang sinh kha dung cia myricitrin. Sy
giai phong cua MP so v6i myricitrin ty do dugce do trong cac mdi trudng hoa tan khac
nhau khi nghién ctru dugc dong hoc trén chudt. Hoat dong ha acid uric cia MP cling
dugc nghién ctru trén mo hinh chudt tang acid uric mau. Bang chu y, so véi myricitrin
tu do, sy giai phong in vitro va in vivo sinh kha dung duong udng cia MP da ting lén
1d rét. MP ¢6 thé lam giam dang ké néng do acid uric huyét thanh ciing nhu cai thién
ton thuong gan va than & chudt ting acid uric mau so vi nhém moé hinh [149].
> Hop chat PAS8: Rutin

Rutin (3,3',4",5,7-pentahydroxyflavon-3-rhamnoglucosid) 1a mot flavonol, duoc
tim théy nhiéu & cac loai thuc vat nhu hoa hoe, lac tién, kiéu mach, tra va tdo. N6 1a
mot thanh phan dinh dudng quan trong cta thyc pham. Rutin, con dugc goi 1a rutosid,
quercetin-3-rutinosid va sophorin. Tén 'rutin' xuat phat tir cAy Ruta graceolens, ciing

chura rutin. Hop chat nay da dugc nghién ciru 1a ¢6 nhiéu hoat tinh sinh hoc nhu [150]:
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+ Trén hé thong than kinh trung uong: Chdng viém than kinh, ting cudng sy
séng sot cua té bao mao than kinh, tic dung an than, chong co giat, chdng bénh

Alzheimer & diéu tri réi loan van dong, chdng trim cam, dot quy.
+ Trén hé noi tiét: Chong ddi thdo dwong, chong ting cholesterol trong mau;

+ Trén hé tim mach: Tang huyét ap, déng méau, chong két tap tiéu cau, chong xo

vita dong mach;
+ Trén hé tiéu hoa: Chdng loét;
+ Trén hé ho hap: Chong bénh hen suyén va cac tac dung lién quan khac;
+ Trén xuong: Chéng lodng xuong;
+ Trén mat: Chong duyc thay tinh theé;

+ Trén hé bai tiét: Loi tiéu (hoat dong trén ndi mdé mach méau giy giai phong

oxid nitric, dan dén tang tuan hoan mach mau & than do tang loc than);

+ Bdo v¢€ ndi tang (thén kinh, phéi, tim, vOng mac, gan, lach), bao vé vét

thuong...
> Hop chat PA9: Stigmasterol

Stigmasterol duoc phan 1ap 1an dau tién tir Calabarbohne vao nim 1906 bai
Adolf Wind Form and A. Hauth. Ngoai ra, hop chit nay ciing dugc tim thay trong
nhiéu loai dugc liéu khac nhau (Croton sublyratus, Ficus hirta, Eclipta alba (L.)
Hassk, Eclipta prostrate, Parkia speciosa, Gypsophila oldhamiana, Eucalyptus
globules, Aralia cordata, Emilia sonchifolia, Akebia quinata, Desmodium
styracifolium, Heracleum rapula. Stigmasterol da dugc dugc nghién ciru nhiéu vé tac
dung sinh hoc nhu chdng viém khép xuong man tinh, chdng ting huyét ap, gay doc té
bao, chéng u, ha duong huyét, ha sot, chéng oxy hoa, chéng viém va tac dung trén
than kinh trung wong. Péi vdi hoat tinh khdng viém: Cao chiét aceton cia Sideriti
foetens duoc phat hién 1a c¢6 chira cdc phan doan sterol bao gom stigmasterol, -
sitosterol va campesterol. Cac phan doan nay dugc danh gia vé hoat tinh chéng viém.
Két qua cho thiy, chiing 1am giam phu né do carrageenan va ciing trc ché phu né tai do
TPA khi boi tai chd. Ngoai ra, stigmasterol duoc phan lap tir Eryngium foetidum
(Apiaceae) da dugc Garcia M. D. danh gid, tap trung vao chung phu ndo do TPA gay
ra, bang cach str dung don hodc két hop véi tac nhan phlogistic va stigmasterol dugc
ching minh 13 1am giam phi né. Péi vdi hoat tinh khding khéi u: stigmasterol tic ché
1 rét sy thiic day khéi u trong cac thir nghiém ting sinh ung thu hai giai doan. Zhijie
G. di nghién ciru cac chat chiét xuat tit Couepia polyandry va Edgeworthia gardner

cho thdy sy c6 mit cua stigmasterol ciing véi cac thanh phan khac va stigmasterol

115



dugc tim thay 13 c6 tac dung trc ché hoat tinh lyase ctia DNA polymerase B va ciing
lam tang tac dung (e ché cua thubc chong ung thu bleomycin trong cac té bao A549

dugc nudi ciy. Nhimng tac dong nay 13 két qua cua sy wre ché tong hop ADN [151].
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> Hop chat PA10: Daucosterol

Daucosterol 1a dang glycosid cua fS-sitosterol. Tuwong tu nhu aglycon cua no, hgp
chét nay ciing ¢ trong thanh phan cua nhiéu loai thao dwoc véi cac tac dung twong ddi
da dang nhu: Chdng ung thu [152], diéu hoa mién dich [153], chong viém [154]... Péi
vdi hoat tinh khang viém: Nghién clru cua Jang J. va cong su (2019) da danh gia tac
dung diéu tri va mién dich cta daucosterol trén mé hinh chudt bi viém dai trang do
dextran sulfat natri (DSS) gy ra. Chudt dugc diéu tri trude hodc sau bang daucosterol
cho thdy sy tc ché giam trong lugng co thé va giam chi s hoat dong bénh (DAI).
Ngoai ra, diéu tri bang daucosterol da giai quyét dugc tinh trang giam chiéu dai rudt
két do DSS gay ra va su gian doan cua 16p biéu mo. Hon nita, né 1am giam san xuat
cac géc oxy hoa ty do do DSS giy ra, su tham nhdp cua dai thuc bao va biéu hién cua
cac cytokin tién viém nhu TNF-o, IL-6 va IL-1B. Chudt bi viém dai trang cho thiy sb
luong té bao Foxp®* giam, t& bao nay dugc diéu hoa khi diéu tri bang daucosterol. Hon
nita, daucosterol 1am ting hoat dong cta té bao NK va wc ché murc IgA qua muc &
chudt bi viém dai trang do DSS. Nhu vay co thé théy ré“tng, daucosterol lam giam dang
ké viém dai trang do DSS, cho théy kha nang str dung daucosterol nhu mdgt lga chon

diéu tri cho bénh viém dai trang [154].
> Hop chat PA11: Physalindicanol A va hop chat PA12: Physalindicanol B

Mic du da dugc phan 1ap tir cdy Tam bop nhung cac nghién ctru vé 2 hop chat
nay con tuong doi han ché.
> Hop chat PA13: Physalin B

Hop chét physalin B dd dugc phéan lap tir cdy Tam bop va danh gid mot sé tac
dung sinh hoc nhu chdng ung thu [31], [38], [42], [73], diéu hoa mién dich [80], chdng
viém [46], [79], khang khuan [48]...
> Hop chat PA14: Physalin D

Tuong ty nhu physalin B, physalin D ciing dwgc nghién ctru nhiéu vé tac dung
chdng thu va gay doc té bao ung thu [49], [73]; ngoai ra hop chét nay dugc bao cdo 1a
c6 tac dung khac nhu chong viém [46], chong st rét [100], khang khuén [48], [94]
> Hop chat PA15: Acid oleanolic

Acid oleanolic 1a mét triterpenoid pentacyclic c6 hoat tinh sinh hoc. Hop chét da
dugc phan 1ap tr hon 1620 loai thuc vat, bao g@)m nhiéu thuc phém va cay thube
[155].

Acid oleanolic dugc biét dén véi cac tic dung khang khuan, bao vé gan, chong

viém, chéng di tmg, khang vi-rat va doc té bao. N6 c6 thé 1a mot thanh phan co hoat
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tinh trong diéu tri urease, beta-lactamase, acetyl cholinesterase, alpha-glucosidase, tac
dung khang khuédn, bao vé gan, chéng viém, chong ngua, chdng co thit, chéng tao
mach, chong di tng, khang vi-rat va doc té bao. Trong nhitng nim gan ddy, nguoi ta
thdy rang acid oleanolic c¢6 tic dung chdng khdi u rd rét. Ngoai ra, hop chat nay da
dugc chiing minh la c6 tac dung bao vé chudt chéng lai doc tinh gan do carbon
tetrachlorid, acetaminophen, bromobenzen, thioacetamid, furosemid, phalloidin,
colchicin, cadmium, D-galactosamine va endotoxin. Bén canh do6, acid oleanolic lam
giam transaminase huyét thanh do CCly gy ra & chudt. N6 ting cudng sinh kha dung
ctia thanh phan hoat tinh trong dugc pham [156].

Nhuw vay c6 thé thiy, cic hop chit phin 1ap tir TAm bép déu thé hién cac
hoat tinh dai dién cho loai nay. C4c nghién ciru chdng oxy héa, chong viém, chong
dai thao dwdng, béo phi, chong ung thw chii yéu dén tir nhém acid phenolic va
flavonoid va steroid. Pay 1a cAc nhém pho bién trong thwe vat. Trong khi dé, cac
nghién ciru vé cac tac dung nay trén nhom withanolid, nhém chit diic trung trong
cAy Tam bop chwa c6 nhiéu, hau hét tip trung trén tic dung chong ung thu. Do
d6, mdt s6 nghién ctru trong luiin an di tién hanh chon nhém withanolid dé danh

gia mot so tac dung.

Céc két qua vé hoa hoc dd gdp phan tao co sd khoa hoc cho viée chimg minh céac

tac dung cua duogc liéu Tam bop st dung trong dan gian.
4.3. VE TAC DUNG SINH HQC

Hién nay, cac nghién ctru vé tac dung sinh hoc trén thé gidi vé cdy Tam bop
tuong d6i nhiéu va da dang (nhu phan tong quan da trinh bay). Tuy nhién, chua c6
nhiéu nghién ctru vé tac dung trén cac bénh chuyén héa glucose va lipid mau. Ngoai
ra, cac hoat tinh khang viém [46], [63], [67], giam dau [65], [69], loi tiéu hay dai thao
duong [84], [85], [88] lién quan dén chuyén hoa glucose va lipid cling chua toan dién.
Trong nghién ciru nay, luan an tién hanh dénh gia hoat tinh khang viém in vitro va in
vivo, tic dung giam dau ciing nhu tac dung trén chuyén héa glucose va lipid in vitro va
tac dung gy doc trén mot sé dong té bao ung thu cia cao chiét va cac hop chat
withanolid.

4.3.1. Hoat tinh khang viém
4.3.1.1. Hoat tinh khang viém in vitro

Trong phan Ung viém, cac hop chét trung gian gdy viém nhu bradykinin,
serotonin, histamin, prostaglandin va nitric oxid dugc gidi phong va gay ra céc tri¢u
ching 1am sang dién hinh nhu sung, néng, do, dau [157]. Cac mé hinh in vitro thudng

dugc su dung dé sang loc, hodc tim hi€u sau vé co ché tac dung. Cac dich nghién cuu
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bao gém: COX-2, NO, mirc d6 biéu hién gen cua COX-2, iNOS, hay cac chét trung
gian gay viém nhu PGE2, cytokin. Trong d6, cac ky thudt chinh nhu Western blot,
ELISA va dinh lwong RT-PCR dugc tng dung dé do luong. Nhiéu dong té bao dai
thuc bao di duoc sir dung, phd bién nhat 1a dong RAW 264.7 [158], [159], [160].
Trong céc nghién ctru nay, LPS thuong duoc sir dung 1am tac nhan kich thich té bao.
LPS 1a thanh phan chu yéu ciia mang ngoai vi khuan gram 4m, c6 kha nang kich thich
manh cic tin hiéu té bao lién quan dén phan tng mién dich ty nhién [161]. Sau khi bi
kich thich, cac té bao dai thuc bao san xuét ra mot loat céc cytokin viém, bao gém
TNF-a, IL va cac cht trung gian gay viém nhu NO va cac prostaglandin (PGs) [162].
Céc chat ndy dong vai trd quan trong trong dap tng viém, co lién quan dén nhiéu bénh
Iy nguy hiém. Do vy, ngudi ta danh gia hoat tinh khang viém ctia mau thir thong qua

kha nang trc ché t€ bao san xuat ra cac san pham trung gian nay.

PGE2 la protanoid thudc nhom lipid va 1a mot phan 16p cua eicosanoid dugc tao
ra tir qua trinh oxy hoa cua acid béo thiét yéu c6 chira 20 carbon thudng dugc két hop
trong phospholipid mang. PGE2 cung vé1 4 prostanoid khac (PGF2a, PGD2, PGI2 va
thromboxan A2) duoc tao ra tir PGH2 tir con dudng chuyén hoa acid arachidonic bang
cyclooxygenase (COX) [163], [164]. Trong giai doan dau cua phan Gng viém, PGE2
va céc chat ¢6 lién quan dén protanoid nhu PGI2, hoat dong nhu chat gian mach dé tao
diéu kién cho dong mo6 bach cu trung tinh, dai thyc bao va té bao mast tir mau dan
dén sung va phu ¢ vi tri nhiém tring hodc ton thuong md. Hon nita, PGE2 kich thich
cac day than kinh cam giac dé ting phan Gng dau va tac dong Ién cac té bao than kinh
& khu vuc trude giao thoa thi gidc dé thuc day tac dung gay sét [165]. Nhu vay, PGE2
¢ vai trd quan trong trong viéc diéu chinh cac khia canh khac nhau lién quan dén
phan tmg viém. Uc ché san xuat PGE2 c6 thé lam giam kha niang gy viém. Do PGE2
c6 ban chat 1a protein nén co thé duoc dinh tinh va dinh luong dua trén nguyén tac
phan tng khang nguyén - khang thé.

NO 1a mot chat trung gian da chirc ning lién quan dén qua trinh gidn mach
trong phan Ung viém va dugc tong hop tu L-arginin bdi iNOS (loai dong phan duoc
tao ra trong nhi€u t€ bao va mo). Sy sdn sinh qua mic goc ty do nay s€ dan dén gay
bénh cho md chu, boi NO c6 thé lién két voi cac goc ty do superoxid khac gy ton
thuong dén chirc nang t€ bao. NOS (Nitric Oxide Synthase) dugc phat hién tir 1970, 1a
chat diéu hoa noi sinh, lién quan dén yéu t6 ndéi mé6 EDRF (endothelium-derived
relaxing factor) gdy gian mach. C6 3 dang NOS: nNOS (n: neuronal- t€ bao than kinh),
eNOS (e: endothelial- ndé1 md), and iINOS (i: cytokine-inducible: cam ing cytokine)
[166], [167]. Su bicu hién cua iNOS c6 thé dugc di€u chinh bdi cac tac nhan nhu [FN-
v, IL-1B, TNF-a, LPS va stress oxy hoa [168].
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IL-1p 1a cytokin tién viém nguyén mau c6 nhiéu tac dong trén cac loai té bao
khac nhau va dong vai tro chinh trong cic bénh viém cdp va man tinh, cac rdi loan tir
mién. Bén canh d6, IL-1B ¢ chirc ning can bang ndi moi quan trong trong co thé sinh
vat binh thuong, chéng han nhu diéu hoa trong viéc an, ngu va nhi¢t do. Tuy nhién,
viéc san xuat qua mirc IL-1p ¢6 lién quan dén nhing thay doi sinh 1y bénh x4y ra trong
céc tinh trang bénh khac nhau, nhu viém khép dang thap, dau than kinh, bénh viém
rudt, viém xuong khdp, bénh mach mau, bénh da xo cting va bénh Alzheimer. IL-1B
c6 thé duogc giai phong tir té bao simg, nguyén bao soi, té bao hoat dich, ndi mé, té bao
than kinh, t& bao mién dich nhu dai thyc bao va t& bao mast va céc té bao than kinh

dém nhu té bao Schwann, microglia va té bao hinh sao [169].

NF-xB bao gém mét loat cac két hop homo hodc heterodime cua protein NF-xB /
Rel trong dong vat c¢6 vii. Dang giy cam tmg chinh 13 heterodime, bao gdm tiéu phan
p50/p65. NF-«B c6 mit trong té bao chit & dang phirc hop khong hoat dong két hop
v6i mot protein tre ché 1a IkB. Su tiép xuc cua té bao vai yéu t6 kich thich viém s& lam
cho phuc hop NF-«B / [kB phan ly bdi phan tng phosphoryl héa IKK (IxkB kinase),
sau d6 phosphorylates 1kB & Ser-32 va Ser-36, theo sau la sy thoai hoa proteosomal
cta IxB. Tiép theo, NF-«xB chuyén vi tir t& bao chét sang nhan. Trong nhan té bao, NF-
kB thic day qua trinh phién ma sb luong 10n cac gen muc tiéu ma hod cic enzym giy
viém, bang cach lién két v6i yéu td cis-acting kB. Trong sd cac chat diéu hoa phién ma
trong ving promoter ciia iNOS va COX-2, NF-xB c6 thé coi 1a yéu to phién ma thiét
yéu nhét cho su biéu hién ciia cic enzym viém trong cac té bao bi kich thich bai LPS
[170], [171], [172], [173], [174].

Nhu viy, co thé thiy PGE2, NO, IL-1p va NF-xB c¢6 nhiing vai trd nhat dinh
trong qua trinh viém. Viéc uc ché san xuét, hay lam giam biéu hién va hoat tinh cua
cac yéu to nay s& gop phan lam giam viém. Trong nghién ctru nay, hoat tinh khang
viém in vitro ciia Tam bop da dugc danh gia dya trén kha ning e ché san xuat cac yéu
t6 trung gian gdy viém nhu PGE2, NO, cytokin viém (IL-1p) va hoat tinh ciia yéu t6
nhan kappa B. Két qua cho thiy, cao EtOAc (TBE) thé hién hoat tinh chéng viém in
vitro manh nhat trong mé hinh thir nghiém. Bén canh d6, cac hop chat withanolid phan
lap tir cao EtOAc (physalin B va D) ciing thé hién hoat tinh khang viém. Tuy nhién,
tac dung nay yéu hon so v&i hop chat PA11 (physalindicanol A) phéan lap tir phan doan
n-hexan. Hoat tinh khang viém cua hop chat PA11 13 manh va gan twong duong
dexamethason 100 nM.

Hién nay, hoat tinh khdng viém ctia cao chiét va cac hop chat phan lap tir TAm
bop da dugc nhiéu nhom nghién ciru cong bd. Tuy nhién, chua 6 cong bd nio vé hoat

tinh khang viém cua cao EtOH 96% va céac cao phan doan cua cao chiét nay. Trong so
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céc hop chit phan 1ap tir Tam bop, physalin B ciing da duoc chig minh 13 c6 tac
dung e ché déng ké san sinh NO do LPS gdy ra trong cac dai thuc bao vai gid tri ICs,
0,32 - 4,03 uM [46]. Trong nghién ctru ndy, & ndng do 10 uM, physalin ciing cho thiy
kha nang trc ché manh sy san sinh NO khi bi kich thich b&i LPS trong dai thuc bao
RAW 264.7 (Hinh 3.22).

Nhu vay, két qua cia nghién cru ndy gép phan cung cip thém co so dit lidu dé

ching minh hoat tinh khang viém cta Tam bop.
4.3.1.2. Hoat tinh khang viém in vivo

Hién nay cac mo hinh in vivo stt dung trong nghién ctru hoat tinh khang viém cua
dugc lidu cling trong dbi da dang trong d6 ¢6 mé hinh giy phu chin chudt véi cac tac
nhan ciing twong dbi da dang, nhung phd bién 1a carrageenan [175], [176], [177].
Carrageenan (c6 ban chét 1a polysacharid gidng véi cau trac vo vi khuéan), vi vay dap
tmg mién dich cua co thé chii yéu 1a dap tng mién dich khong dic hiéu véi sy tham
gia chu yéu cia cac dai thuc bao, bach cdu da nhan trung tinh, phan tmg viém xdy ra
gdm hai giai doan: giai doan 1 (0 - 2,5 gid sau khi tiém carrageenan) c6 sy giai phong
mot loat cac chat trung gian hoa hoc gdy viém nhu histamin, serotonin, kinin gay pha
huy xung quanh cac mo, giai doan 2 (3 - 6 gi¢ sau khi tiém carrageenan) dai thuc bao
gial phong gia bradykinin, leucotrien va prostaglandin. Giai doan nay kéo dai do su
giai phong ra prostaglandin - mot cht trung gian hoa hoc ¢é vai trd quan trong trong
phan Gmg viém [116], [178]. Vi vdy, can tién hanh do d6 phu trudc va sau thoi diém 3
gi0 sau khi tiém. Luan an lya chon cac mbc do do phula 2 h, 3 h, 4 h va 6 h sau khi
tiém. Cac thudc co tac dung 1am giam do phu trén mo hinh c6 thé co tac dung trc ché
riéng 16 hodc dong thoi cac chat trung gian hoa hoc trén. Ciing trong mé hinh nay,
indomethacin (mdt thuc chdng viém kinh dién thudc nhoém phi steroid) duge sir dung
1am thubc d6i chiéu. Indomethacin c6 co ché chdng viém 1a trc ché sinh tong hop PG
bang cach trc ché enzym COX. Thudc con ddi khang voi hé enzym phéan huy protein,
ngin can qua trinh bién doi protein, 1am bén viing mang lysosom (mang lysosom Ia
mang sinh chat dugc ciu tao tir protein va lipid) do d6 han ché giai phong cac enzym
ctia lysosom trong qua trinh thuc bao nén cé hoat tinh khang viém. Ngoai ra thudc con
trc ché co chat cta enzym; trc ché sy di chuyén cia bach ciu t6i 6 viém; tc ché phan
mg khang nguyén - khang thé; trc ché cic chit trung gian héa hoc cua qua trinh viém

nhu bradykinin, histamin, serotonin [179].

Panh gid hoat tinh khang viém cap trén mo hinh giy phu chin chudt bang
carrageenan, cao chiét EtOH 96% cdy Tam bop licu 0,9 g/kg c6 hoat tinh khang viém

cap ¢ cac thoi diém 4 gio va 6 gid sau gay viém. Tuy nhién, cling ¢ liéu nay cao chiét
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Tam bop khong thé hién hoat tinh khang viém man trén mo hinh giy u hat thuc

nghiém.

Hoat tinh khang viém ctia Tam bop c6 thé 1a do tac dung ctia nhiéu hop chit khac
nhau c6 trong ciy nhu flavonoid, cic steroid, saponin, withanolid... va tic dong bang
nhiéu co ché khac nhau. Trong do, nhiéu flavonoid di duoc chirng minh c6 hoat tinh
khang viém cdp va man trén thyc nghiém nhu quercetin, rutin... [180]. Bén canh do,
flavonoid trong Tam bop ciing duoc chimg minh 13 c6 tac dung chong oxy hoa, ¢ thé
kha ning chdng oxy hoa di gop phan don cac gbc tu do giai phong trong qua trinh
viém, can tré qua trinh peroxyd hoa lipid mang té bao, gay bat lgi cho qua trinh tong
hop céc chét trung gian hoa hoc ctia qua trinh viém cta TAm bop. Ngoai ra, theo tong
quan tai li¢u (muc 1.3.1.), co ché chéng viém cua Tam bop theo nhiéu con duong nhu
trc ché COX, ting sinh lymphocyt, NO va san xuit TGF-p...

Nghién ctru cia Misico R. I va cong sy cho thiy, physalin B va physalin F ¢
hoat tinh khing viém theo con dudng e ché leucotrien va enzym COX-2
(cyclooxygenase 2) va hau nhu khong (e ché COX-1. Physalin B, F va G trc ché NO,
lam giam TNFa, IL-6, IL-12. Hiéu qua nay khong bi trc ché bdi chéat khang viém bang
con dudng we ché glucocorcotioid nhu mifepriston. Pidu d6 cho thiy co ché khang
viém cta cac physalin khac véi glucocorcotioid va c6 kha ning tac dong truc tiép 1én
cac té bao lympho [181]. Két qua nay gop phén ciing cap co s¢ dé giai thich cho viéc y
hoc dan gian sir dung Tam bop trong diéu tri viém ma khong bi anh huong toi da day
ta trang nhu cac thudc hoa duoc. Vi da phan cac thudc héa duge chong viém qua con
duong vé e ché enzym COX-1 1a chinh, thay vi chi ¢ ché enzym COX-2 nhu Tam
bop.

Nhu vay, hoat tinh khang viém cta Tam bép 1a do tac dung ciia nhiéu hop chét
khac nhau cé trong cdy nhu withanolid, flavonoid... va tic dong bang nhiéu co ché

khac nhau.

4.3.2. Tac dung giam dau

99 ¢

Ngoai “sung”, “néng”, “dd6”, thi mot triéu ching dién hinh khac cua viém la
“dau”. Vi vay, khi nghién cutru hoat tinh khang viém cua duogc li€u, céc tac gia thuong
dong thoi danh gia tac dung giam dau [182], [183], [184]. C6 nhiéu cach dé tao ra con
dau thyc nghiém, vi du nhu tiém acid acetic, formalin hay sit dung mam nong. o) day,
luan 4n sir dung mé hinh gy dau quin bang acid acetic. Mac dit mo hinh nay khong c6
tinh chon loc vi ¢6 nhiéu chéat khac nhau ciing ddp ung voi mé hinh nay (vi du: cac
thudc khang cholinergic, cac thudc chéng tram cam, cac thudc khang histamin...), tuy

nhién day van 1a mé hinh dugc st dung rong rai dé sang loc, danh gia tic dung giam
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dau cua cac thude [117]. Thir nghiém gay dau quin bang acid acetic c6 d6 nhay va do

chinh xac cao [65].

Mo hinh gy dau quin lién quan dén cac receptor phiic mac tai chd (receptor
cholinergic, receptor histamin) cac chét trung gian, acetylcholin va histamin. Ngoai ra,
n6 con lién quan dén su ting mic PGE2 va PGF2a ¢ dich mang bung. Con duong
quan trong nhat din truyén su dau do viém 13 sy nhay cam cua cac receptor nhan cam
giac dau ngoai vi voi cac proton (nhu la cac kénh ion nhay cam véi acid) va véi cac
chét gay dau (nhu bradykinin va cytokin). Cac receptor niy s& truyén tin hiéu vé than
kinh trung vong thong qua sgi C. Thém vao do6 su dap ung dau gay ra boi acid acetic
con phu thudc vao mot sb cytokin nhu TNF-a, IL-1 va IL-8 thong qua sy diéu bién cua
dai thuc bao va té bao mast khu trii & khoang mang bung [185]. Trong mé hinh nay,
aspirin dugc stir dung lam thude ddi chiéu. Aspirin 14 mot phi steroid c6 tac dung giam
dau bang cach lam giam tong hgp PGF2 thong qua trc ché enzym COX; 1am giam tinh
cam thu ctia ngon ddy than kinh cam giac v6i cac chat giy dau ctia phan tng viém nhu

bradykinin, serotonin,... [186].

Két qua nghién ctru cho thay, cao chiét EtOH 96% cay Tam bop & ca hai mirc
lidu 0,3 g/kg va 0,9 g/kg déu thé hién tac dung giam dau, 1am giam sb con dau quin
ctia chudt nhit tring co ¥ nghia thong ké so véi 16 ching tir 5 phat dau sau khi tiém
acid acetic 1% (p < 0,01) va tac dung con kéo dai dén phit 30 ¢ 16 str dung liéu cao 0,9
g/kg (p <0,01), phut 25 & 16 sir dung liéu thap 0,3 g/kg (p < 0,01).

Tac dung giam dau cua cao chiét nay co thé 1a do giam tong hop PGF, bang cach
trc ché COX, ngoai ra con c6 thé do 1am giam tinh cam thu cta ngon day than kinh
cam giac v4i cac chat gay dau ctia qué trinh viém. Tuy nhién ddy mai chi 12 nhan dinh
ban dau. Dé c6 thé xac dinh chinh x4c co ché tac dung giam dau cta dugc liéu nay can

phai tién hanh thém cac nghién ctru sau hon.
4.3.3. Tac dung trén chuyén héa acid béo va glucose trong té bao gan HepG2

Tiép tuc danh gia anh huéng cia cao chiét va cic hop chat withanolid trén
chuyén hoa acid béo va glucose. Vi ngoai flavonoid, withanolid 1a thanh phan chinh
ctia chi Physalis L. n6i chung va cdy Tam bop néi riéng. Nghién ciru ciia Maurya va
cong sy di tim thdy coagulanolid, coagulin C va L, 174-hydroxywithanolid K va
withanolid F tir loai Withania coagulans \rc ché dang ké ddi voi su ting duong huyét
ngay sau khi chudt c6 dudng huyét binh thuong dugc ubng succrose, ciing nhu chudt
bi dai thao dudng do streptozotocin giy ra. Hop chét coagulin L ciing 1am giam dang
ké duong huyét va cai thién kha ning dung nap glucose ctia chudt db/db (chudt db/db
(diabetic) 1a chudt bi dot bién gen trong d6 cac thu thé leptin khong hoat dong binh

thuong. Loai chudt nay bi béo phi va c6 nhiéu khuyét tat vé trao doi chat (ting nio,
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taing duong huyét, ting insulin mau va vo sinh). Chudt db/db duoc st dung rong rai
trén md hinh tién 1am sang trong nghién ctru bénh tiéu duong). Ngoai ra, coagulin L
con co6 hoat tinh chéng m& mau & chudt db/db. Liéu hiéu qua trung binh cua coagulin
L dugc xéac dinh la khoang 25 mg/kg & chudt bi dai thao duong do streptozotocin gay
ra, thdp hon so v6i metformin - thudc diéu trj dai thio duong [187]. Pay 1a co sé cho
viéc lya chon nhoém chat nay dé nghién ctru trén su chuyén hoa acid béo va glucose

trong té bao gan HepG2.

Bénh gan nhiém m& khéng do rugu (NAFLD) 1a mot trong nhitng bénh thuong
gip cta rdi loan chic ning gan [188], [189], [190] va ty 1& phd bién ctia bénh nay da
ting 1én rd rét [191], [192], [193]. Hon nita, viém gan nhiém m& khong do ruou
(NASH), mét dang ning cia NAFLD kém theo viém gan va xo héa, c6 thé tién trién
thanh xo gan va suy gan [194], [195]. NAFLD thudng duoc tim thiy trong bénh nhan
béo phi va/hodc khang insulin. Nghién ctru cua Kohjima M. va cong sy da danh giad
mic do biéu hién cia cac gen lién quan dén chuyén hoa acid béo trong gan voi
NAFLD va thiy rang biéu hién cta nhiing gen bao gdm acetyl-CoA carboxylase
(ACC) va fatty acid synthase (FAS) di ting, diéu do chi ra ring tong hop acid béo
dugc tang cuong trong té bao gan, dan dén su tich tu acid béo [196], [197].

Protein kinase hoat héa AMP (AMPK) 1a mot chét diéu hoa trao d6i chat quan
trong gitip giam muc ning luong té bao va dang hoat dong cua no s& kich thich cac
con duong tao ra ATP, nhu oxy hoa va thuy phan glucose cua acid béo va ngan chén
cac qua trinh dong hoa (sinh tong hop acid béo) [198]. AMPK 13 mét enzym di hop
ndi bao va dugc kich hoat boi su phosphoryl hoa khi tiép xuc véi ty 16 AMP: ATP cao
khi ning luong té bao thap [199], [200].

ACC 1a mdt enzym da mién xuc tac cho qua trinh chuyén doi acetyl-CoA thanh
malonyl-CoA, day 1a mot budc quan trong trong sinh tong hop lipid. ACC bi bat hoat
thong qua qué trinh phosphoryl hoéa thuan nghich boi AMPK. Uc ché ACC lam giam
malonyl-CoA; vi ndng d6 malonyl-CoA cao la can thiét dé wrc ché Carnitine palmitoyl
transferase-1 (CPT1) va giam qu4 trinh oxy hoa ty thé cua acid béo, trc ché ACC bang
AMPK cho phép ting qua trinh oxy hoa acid béo. FAS 1a mdt enzym da chuc nang
xuc tac tong hop cac acid béo chudi dai, chu yéu palmitat, st dung acetyl-CoA va
malonyl-CoA 1am chat nén va NADPH nhu chét cho electron [201].

SREBP-1¢ (Sterol lién két v6i yéu td diéu hoa protein-1c) 1a mot thanh vién cua
vong xoan helix-leucin co ban cua cac yéu to phién ma. Pugc tong hop nhu mét tién
chat gan mang, n6 nam trong mang ludi ndi chat (ER) va khi phan cit s& giai phong
mot doan dau N hoa tan chuyén vao nhan dé kich hoat phién ma [202]. Can c6 hai loai

protein quan trong dé diéu chinh sy phan cat SREBP-1c, protein kich hoat phan cat
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SREBP (SCAP) va protein gen 1 do insulin gay ra (INSIG1). SCAP la mét protein lién
két mang twong tac véi tién chat SREBP méi dugc tong hop. Khi sterol c6 rat nhiéu
trong mang ludi ndi chat, SCAP lién két véi sterol duoc gilt trong mot cu hinh cho
phép két hop voi INSIG1. Trong trudng hop khong lién két sterol, SCAP khong lién
két INSIG1 va van chuyén SREBP-1c dén golgi, noi cic protease thuong tri gidi
phong SREBP-1c¢ hoat dong tir mang. Ngoai ra, SREBP-1c c6 thé bi trc ché boi qua
trinh phosphoryl hoa [203]. Mot nghién ctru gan day da chi ra rang trong té bao gan
AMPK c6 thé twong tac va phosphoryl hoa SREBP-1c. Phosphoryl hoa boi AMPK da
{rc ché su phan giai protein va sy chuyén vi hat nhan caa SREBP-Ic¢, kim hdm biéu
hién ctia gen gy ting san sinh lipid. Hon nita, hoat hoa gan cia AMPK, mot phan
thong qua qué trinh phosphoryl hda SREBP-1c, bao vé chong lai gan nhiém mg, ting
lipid mau va tang tdc xo vira dong mach ¢ dong vat gam nham cho an ché do dn nhiéu

chét béo, sucrose cao [204].

SREBP-1¢ chu yéu diéu chinh sy biéu hién cuia cic gen lién quan dén tong hop
LDL va triglycerid, bao gdom, ACL, ACC, FAS, SCD1 va GPAT. SREBPI1 1a yéu t6
phién mi quan trong, cin bang ndi mdi nang lugng, cé chirc ning diéu hoa ACC va
FAS, kiém soat truc tiép FAS, leptin, insulin [197], [205], [206], [207]. SREBP-1¢
cling 1am ting su biéu hién ciia cdc enzym tao ra NADPH, enzym malic (ME), glucose
6-phosphat dehydrogenase (G6PD) va phosphoglucaonate dehydrogenase (6PDG)
[207]. Cac yéu td phién ma ting sinh peroxisome duoc kich hoat bdi thy thé gamma
(PPARY) 1a myc tiéu tryc tiép cia SREBP-1c [208] va nhu vdy, SREBP-1c da duoc
chtrng minh 13 ¢6 vai trd quan trong trong su biét hoa té bao m& [209].

’ Citrate
l SREBP 1c
Acetyl-CoA B
(+)
de novo < l ACC <
synthesis
Malonyl-CoA
(+)
l FAS <«
\. S —
‘ Fatty acid }
Ip-tak
+ Up-take
ADRP

Hinh 4.3. Chirc ning diéu hoa ACC, FAS ciia SREBP-1c¢ [197]

Nhu vay, c6 thé thdy, AMPK, ACC, FAS va SREBP-1c c6 méi twong quan véi
nhau va c6 vai trd nhat dinh trong qué trinh chuyén hoéa lipid. Sy kich hoat AMPK s&
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lam giam biéu hién ctia ACC va FAS thong qua qua trinh diéu hoa ngugc SREBP-1¢
[210], [211].

Stigmasterol da dugc Kaur va cong sy nghién ciru danh gia vai trd, co ché tong
hop cholesterol bang cach trc ché enzym sterol A24-reductase ¢ dong té bao nguoi
Caco-2 va HL-60, do d6 wc ché tong hop cholesterol & gan [151]. Piéu d6 cho thay co
su li€én quan cua withanolid ma cd sterol no1 chung va stigmasterol noi riéng (PA9)
dén viéc e ché nhirng mit xich cta qua trinh chuyén hoa acid béo, cholesterol qua céc
tin hi€u nghién ctru trén.

Trong nghién ciru nay, kha ning hoat héa p-AMPK, p-ACC, uc ché FAS va
SREBP-1c ctia cac cao chiét va bon hop chat withanolid di dugc danh gia. Két qua
cho thdy, cao EtOAc va n-hexan (50 pg/mL) hoat hoa p-AMPK va p-ACC manh hon
cac cao con lai; cac hop chat PA12 va PA14 hoat hoa p-AMPK, p-ACC manh hon hai
hop chat con lai. Ngoai ra, PA12 va PA14 con thé hién tic dung @rc ché FAS va
SREBP-1¢ phu thudc ndng do. Pay 1a nghién cru dau tién vé tac dung tc ché tich tu
lipid ctia Tam bop trén té bao HepG2.

4.3.4. Tac dung gy doc trén mot s6 dong té bao ung thw in vitro

Theo téng quan tai liu cho théy, cao chiét va cac hop chit dic biét 1a céc
withanolid phan 1ap tir Tam bop dugc nghién ciru kha nhidu vé tac dung trén ung thu.
Trong d6, c6 rat nhidu cac dong té bao ung thu di duoc thtr nghiém; va hop chat
physalin B va D 14 2 trong s6 cac withanolid pho bién dugc danh gia. Diéu d6 cho thay
ngoai hoat tinh khang viém, tac dung chéng ung thu ciing 1a tac dung ndi troi cia Tam
bop. Mic du di duoc nghién ctiru nhiéu, nhung van con mot s6 cac dong té bao ung thu

chua duoc nghién ctru nhu:
+ SNU-1: Ung thu da day ¢ nguoi (human gastric carcinoma)
+ 4T1: Ung thu va ¢ chudt (mouse breast carcinoma)
+ LLC: Ung thu phdi ¢ chudt (Lewis lung carcinoma)
+ Hep3B: Ung thu gan & nguoi (human hepatocellular carcinoma)

+ NTERA-2: Té bao gbc ung thu & ngudi (pluripotent human embryonal

carcinoma)
+ HEK-293A: Té bao biéu mo phdi than ngudi (human embryonic kidney cells)

Do d6, luan an danh gia tac dung gay doc trén 6 dong té bao trén cua cao chiét
toan phan, cao phan doan va 4 hop chat withanolid phan 1ap tir Tam bép. Két qua cho
thay, trir cao nudc (TBN), cao chiét toan phan (TBT), cao phan doan n-hexan (TBH)
va EtOAc (TBE) déu c6 tic dung trén 5 dong té bao ung thu nghién ctru véi ICs, tir
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4,13 - 13,44 ug/mL. Trong d6, cao n-hexan thé hién tac dung yéu hon 2 cao chiét con
lai. Diéu nay co thé dugc giai thich dya trén thanh phan héa hoc cia cic cao phan
doan n-hexan va EtOAc véi sy ¢ mit ciia cac hop chit flavonoid va withanolid. Pay
1a cac nhoém chét di duoc nghién ctiru nhiu vé tac dung chong ung thu. Bén canh viéc
danh gia tac dung cia cac cao chiét, luan an ciing tién hanh nghién ctru tac dung cua 4
withanolid (PA11 - PA14) phan lap tir cao n-hexan va EtOAc. Pay 1a nhém chat dic
trung cho loai Tam bop néi riéng va chi Physalis néi chung, dong thoi ciing dugc phan
1ap tir cac phan doan c6 hoat tinh. Két qua cho théy, tat ca cac chat déu thé hién tac
dung trén 2 dong té bao 4T1 va SNU-1 véi ICs, 1,10 - 3,61 uM. Ngoai ra, physalin B
(PA13) ciing thé hién tac dung giy doc trén 2 dong té bao NTERA-2 va LLC véi ICs,
1an luot 14 4,44 + 0,40 va 4,59 + 0,77 uM.

Két qua trén cho thiy, c6 thé 1a ¢o su lién quan ciu trac - tic dung. Nhiing
withanolid ¢6 cdu triic phan tir chira gbc 48-hydroxy-2-en-1-on nhu hop chit PA13 va
PA14 13 nhitng tac nhan tiém an gdy doc té bao ung thu; phu hop v6i nghién ciru cia

Amooru G. Damu va cdng su da chi ra [31].

Hinh 4.4. Cau tric ciia nhirng withanolid lién quan gay doc té bao

Vé co ché, theo Ding H. va cong su da cho thay mot sé withanolid va physalin
trong Tam bop c6 hoat tinh gdy cam ung enzym quinone reductase (QR), mot loai
enzym khir quinon. Quinon 1a chat doc gay ting ROS. Vi ROS lam ton thuong té bao
bang cach oxy héa cac dai phén tir t& bao quan trong nhu acid nucleic, protein va lipid
mang, dan dén ting gbc tu do, tir 46 gay ung thu, 130 héa... Vay nén, enzym QR dong
mot vai trd quan trong trong qué trinh chéng ung thu, giai doc va chéng oxy hoa [39].
D6 ¢ thé 1a mot trong nhitng co ché dem lai hoat tinh gay doc trén mot sé dong té bao

ung thu ctia cay Tam bop.

Mot co ché tac dong khéac trong phong ngira ung thu 1 ngan tao mach, phong di
cin cua té bao ung thu, da duoc Hseu Y. C. va cong su danh gia [71]. Tao mach, sy
hinh thanh cac mach mau mdi tir hé mach da ton tai trude do, 1a mot qua trinh thiét
yéu trong nhiéu tinh trang sinh 1y va bénh 1y, bao gém chita lanh vét thuong, phat trién
phoi thai, viém man tinh, ung thu va di can. Tac nhan c6 tac dung chéng tao mach co

thé dong vai tro chinh trong viéc diéu hoa hoat dong phong chdng ung thu. Sy hinh
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thanh mach duoc diéu chinh chit ché boi sy can bang phire tap giita chat kich thich va
chat trc ché. Trong sé d6, VEGF (vascular endothelial growth factor)-yéu té ting
truédng nd1 md mach mau, mot yéu td tao mach hoa tan duoc tao ra bai nhiéu khoi u
cling nhu cic dong té bao binh thudng, dong mot vai trd quan trong trong viée diéu
chinh sy hinh thanh mach binh thuong va bénh 1y. Hon nita, VEGF la mdt mitogen
manh cho céc té bao ndi mod gay ra sy tdng sinh, di chuyén / xam 14n cta té bao ndi
mo, cling nhu céc td chure tiép theo cta té bao dé tao thanh 6ng mao mach. Pac biét,
mot sd nghién ctru da chi ra raing VEGF 13 yéu td tao mach quan trong nhat c6 lién
quan chit ché véi qua trinh tin mach & cac khéi u & ngudi. Tam bop da tc ché VEGF
[71].

Hon nira, theo quan diém hién dai, hoat tinh chéng viém cling co lién quan chit
dén hoat tinh khang té bao ung thu. Ngudi ta da chirng minh NF-kB hoat dong thic
déy su biéu hién cua hon 150 gen muc tiéu. Tuc la NF-kB tham gia vao qua trinh
phién ma ctia hon 150 gen. Bao gom, céc cytokin, chemokin khac nhau, cling nhu cac
thu thé can thiét dé nhan biét mién dich, chéng han nhu cac protein lién quan dén su
trinh bay khang nguyén va cac thu thé can thiét dé két dinh va di chuyén bach cau
trung tinh qua thanh mach mau. Vi thé NF-kB c¢6 tén goi khac cua “chit trung gian

trung tim cua phan tng mién dich", kiém soat viém, ung thu [171].

Céc nghién ctru & Viét Nam hién nay méi danh gia trén cac dong té bao A-549,
Hela, Panc-1, KB, MDA-MB-231, KB-VIN, MCF-7 [58], [76], [212] ma chua thur
trén 5 dong té bao ung thu cua luan an (SNU-1, 4T1, LLC, Hep3B va NTERA-2).
Trong d6 dong té bao NTERA-2 1a té bao gbc ung thu ngudi, mudn dénh gia kha ning
phong ngira di cin. Vi ngay nay, ngudi ta cho rang kha ning di can mot phan 1a do cac
té bao gdc. Bén canh d6, luan 4n cling danh gia song song trén dong té bao thudng 1a
HEK-293A va thiy rang du c6 hiéu qua véi cac té bao ung thu nhung ciing dong thoi

gy doc trén ca té bao thuong.

Trudc day, Hsu C. va cong su da c6 danh gia doc tinh trén té bao thuong l1a
nguyén bao co tim chudt, nguyén bao soi da nguoi, té bao co tron dong mach chu
ngudi, song song v4i cac té bao u hic to dé danh gia xem Physalin B phan lap tir phan
doan EtOAc ctia Tam bop c6 doc tinh voi té bao thudng khong thi két qua cho thay
khong c6 ddc tinh véi té bao thudng, ma chon loc trén u héc to [74]. Vay cho théy, co
thé khong phai 1a chon loc tat ca voi cac dong té bao thudng, can can nhac trong loai
ung thu khi lya chon cho phu hop.

Nhu vay, luan an di xac dinh duoc tén khoa hoc cua ddi twong nghién ctru, da
mo ta dic diém hinh thai, dic diém giai phiu thuc vat, dong thoi d phan 1ap va xac

dinh cdu trac cac hop chét tir cac phan doan n-hexan (5 chat), ethyl acetat (8 chat) va
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cin nuéc (2 chat). Trong d6, hop chat myricetin 3-O-a-L-rhamnopyranosid
(myricitrin, PA7) va physalindicanol B (PA12) lan dau tién dugc phan lap tir loai Tam
bop. Bén canh d6, luan an da ching minh phan doan ethyl acetat va hop chat PA11 c6
tac dung chong viém manh trén mo hinh té bao RAW 264.7 gay kich thich viém bang
LPS. Trong khi do, cao toan phan ethanol 96% c6 tac dung giam dau manh nhat. Cao
phan doan ethyl acetat va hai hop chit PA12, PA14 co tac dung ché sy tich tu lipid va
glucose trong té bao gan. Ngoai ra, luan an ciing chirng minh duoc cao toan phan, cac
cao phan doan ethyl acetat, phan doan nudc va 4 hop chit PA11 - PA14 c6 hoat tinh
gy doc trén mot sé dong té bao ung thu, trong d6, PA13 co hoat tinh manh nhét véi

ICs, trong khoang 1,1 dén 4,59 uM. Céc két qua trén déu 1a dong gbp méi cta luan an.
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KET LUAN VA KIEN NGHI

KET LUAN

Luan 4n d3 thyc hién day du 3 muc tiéu nghién ciru:
1. V& thue vat hoc

Giam dinh dugc tén khoa hoc cua cay Tam bop thu hai tai huyén Gia Lam,
thanh phd Ha Noi 1a Physalis angulata L. (ho Ca - Solanaceae).

D3 mo ta, phan tich dac diém hinh thai thuc vat, dic diém giai phau than, 14 va
xéc dinh dugc dic diém bot duoc lidu 14, than Tam bop.
2. Vé thanh phan hoéa hoc

D3 xac dinh trong cdy Tam bop co chira hau hét cdc nhom chét (flavonoid,
caroten, alcaloid, saponin, coumarin, tannin, acid httu co, duong khir, acid amin, chét
béo va polysaccharid).

D3i phan 1ap va xac dinh duoc cau trac cta 15 hop chét tir cdy Tam bop, trong
do:

+ 3 hop chat phenolic (acid caffeic PA1, acid ferrulic PA2 va acid chlorogenic
PA3),

+ 5 flavonoid (quercetin PA4, quercitrin PAS, quercetin 3-O-f-p-
glucopyranosid PA6, myricetin 3-O-a-L-rhamnopyranosid PA7 va rutin PAS),

+ 2 sterol (stigmasterol PA9 va daucosterol PA10),

+ 4 withanolid (physalindicanol A PA11, physalindicanol B PA12, physalin B
PA13 va physalin D PA14),

+ 1 triterpen (acid oleanolic PA15).

Trong sb d6, hop chat PA7 va PA12 lan dau tién cong b tir cay Tam bop.
3. Vé tac dung sinh hoc
¢ Hoat tinh khang viém va giam dau

Cao EtOAc (TBE, 20 pg/mL) va hop chat physalindicanol A (10 uM) ctia Tam
bop trc ché manh nhit su san sinh PGE2, NO, IL-1B va giam hoat tinh cua NF-xB
trong dai thuc bao RAW 264.7 gay kich thich viém bang LPS trong sd cac miu cao va
chét tinh khiét thir nghiém.

Cao toan phan EtOH 96% Tam bop & liéu 0,9 g/kg thé hién tac dung trc ché phu

ban chan chudt cong tring tai thoi diém 4 gid va 6 gio sau khi gdy viém bang
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carrageenan, voi ty 1€ phu 1an luot chi con 13 27,04 + 2.52% va 25,11 + 2.17%, khéc
biét c6 y nghia so vdi 16 chung, p < 0,05.

Cao toan phan EtOH 96% Tam bép & liéu 0,6 va 1,8 g/kg thé hién tac dung lam
giam s con dau quin so v6i 16 ching tir 5 phut dau dén phat 30.

% Trén chuyén héa acid béo va glucose

Cao phan doan EtOAc (50 pg/mL) tang biéu hién p-ACC va p-AMPK manh
nhat so v&i cac miu thir khac.

Dbi véi thir nghiém trén muc do biéu hién p-AMPK, hop chat physalin D (10
uM) thé hién tic dung manh nhét tiép theo 13 hop chit physalindicanol A va
physalindicanol B.

Physalindicanol B va physalin D (10 uM) déu thé hién kha niang rc ché manh
biéu hién cua gen FAS va SREBP-1c¢ phu thudc theo nong d6 ¢ cing diéu kién nong
do glucose cao 30 mM.

O 3 mirc lidu 1, 3 va 10 pM, physalindicanol B va physalin D c6 tac dung trc
ché sy tich ty lipid phu thudc ndng do so véi 16 chi u v6i glucose ndng do cao.

% Tdc dung gdy doc trén mdt sé dong té bao ung thuw

Cao toan phan EtOH 96% va 2 cao phin doan (n-hexan va EtOAc) thé hién
hoat tinh giy doc té bao trén cac dong té bao ung thu nghién ctru (4T1, SNU-I1,
Hep3B, NTERA-2, LLC) va HEK-293A véi gia tri ICs tur 3,81 - 13,44 pg/mL.

Céc hop chat physalindicanol A, physalindicanol B, physalin B va physalin D
thé hién tac dung gay ddc trén 2 dong té bao 4T1 va SNU-1 véi ICsq 12 1,10 - 3,61 pM.
Ngoai ra, physalin B ciing thé hién tac dung gay doc trén 2 dong té bao NTERA-2 va
LLC véi ICso 1an luot 13 4,44 + 0,40 va 4,59 + 0,77 pM.

KIEN NGHI
- Nghién ctru xay dyung tiéu chuan co so dugc liéu Tam bop.

- Tiép tuc nghién ctru sdu hon vé tic dung gidm dau, chong viém, chong déi thao

duong va chdng ung thu cia cdy Tam bop.

- C6 thé Iya chon Tam bop lam vi thude dugc sir dung phdi hop véi cac vi khac

trong bai thudc chong viém giam dau, phong ngira ung thu ctia Y hoc ¢6 truyén.
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