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Linh vue k§ thuit dwge dé cap |
Gidi phép hitu fch thuge linh vire cong nght héa sinh va céc hoat chét thién nhién, ey
thé 14 giai phép hitu ich dé capAdé'n quy trinh sém xuéf hén hop c6 tac dung khéng viém trén
co s& uc- ché manh sy san sinh nitric oxit (NO) in vitro tir cdy tiéu la méhg (Piper
hymenophyllum) va quy trmh san Xuat che pham hd tro diéu tri viém chira hon hop nay.
Tinh trang ky thuit cta giai phap hitu 1ch _
A Cac bénh viém la nguyén nhén hang diu giy ra bénh ung thu, tim_ mach Alzhelmer
tidu dutorng typ H xuong khop, tu mlen dich, than kinh, cac bénh vé phbi. Ty 18 nhiém; mirc
_ do nghlem trong va su phuc tap clia cac bénh nay dang gla tang nhanh chong, tir d6 lam‘
' tang dang ké ganh nang chi ph1 v& cham séc stic khoe

- C6 nhiéu phuong phép dé c‘heu tri V1em va mot trong. nhung phuong phép hay dugc st
dung phd bién hién nay 1a st dung thubc. Céc loai thudc phd bién nhat hién nay dugc st
dung de diéu tri céc benh viém 1a cac 16p thube cortlcostermd c4c 16p chét antihistamine,
céc 16p chat khong ster01d decongestants, anticholinergic agent, mast cellstabilizer, v/v. (C.
A. Kontogiorgis and D. J. Hadjipavlou-Litina. Non Steroidal Anti-Inflammatory and Anti-
Allergy Agents. Current Medicinal Chemistry, 2002, 9, 89-98). Ngodi ra, céc thudc thay thé
nhu thudc khang viém/di tng khong steroid (Non-steroidal alternative inflammatory drugs -
NSAID) ¢6 ngudn gbe tdng hop nhu bhlbpheniramine, cetirizine, levocetiriziné, diclofenac,
acuVali, bromfenac, nevanac, v/v. (W. Xiao, O. A. Oreoluwa, M. M. Heidi. Pulmonary and
Nasal Anti-Inflammatory and Anti-Allergy Inhalation Aerosol Delivery Systems. Anti-
[nﬂ_ani.matory & Anti-Allergy Agen-'ts in Medicinal Chemistry, 2011, 10, 215-229). Céc loai
thudc nay tuy da thanh cong vé mat thuong mai nhung c¢6 tac dung phu nhu réi loan tim
mach, xudt huyét da day va rdi loan ho hép.

Do d6, viéc tim kiém cac nguén duoc liéu cb nguén thao duogc thay thé cho cac loéi '
thube tong hop di duge quan tdm nghién clru. Dbéi v6i cdy tiéu 14 mong (Piper
hymenophyllum), cac tac gia da phat hién ra tic dung khang viém t6t cna dich chiét
clororoform, etyl axetat va céc hoat chét phén 1ap dugc tir cdy tiéu 14 méng (V. D. Hoang, P.
H. Nguyen, M. H. Tran, N. T. Huynh, H. T. Nguyen, B. S. Min, D. C To. Identification of

Anti-inflammatory Constituents from Vietnamese Piper hymenophyllum. Revista Brasileira
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de Farmacognosia, 2020, 30, 312-316). Trong céac cong b6 & trén, cac cao chiét phan doan
¢6 hoat tinh sinh hoc dugc phan tach thanh cac phan doan nho roi sau d6 sir dung cic
phuong phap sic ky két hgp cic hé dung mdi bao gébm cac thanh phan n-hexane,
chloroform, etyl axetat, axeton hodc metanol dé tach va tinh ché cac hoat chit c6 tac dung
khang viém thong qua wc ché manh su san sinh NO. Tuy nhién, tic dung khéng viém cua
cac hoat chét nay moi chi dung lai & mic danh gid tdc dung sinh hoc don 1€ cua cac hoat
chit, trong khi d6 khdi luong cac hoat chat nay lai ¢6 gi¢i han trong cay tiéu 14 mong ma
khong thé c6 duoc luong 16n du lam nguyén liéu san XUt cac san phém dudi dang thuc
pham chuc nang (TPCN) hodc thude ¢ quy md cong nghiép dé thuong mai héa san pham.
Do d6, giai phap hitu ich nay dua ra quy trinh san xuat hon hop chtra cac hoat chét
hydroxychavicol, N-3,5-dimetoxy-4-hydroxyxinamoylpyrol, 4-(3-metoxy-1-propen-1-yl)-
1,2-benzendiol, cafeoyl aldehyt va (—)-(6aR,7R)-N-axetylnorushinsunin dugc phdi tron theo
ti 1& téi uu cho tac dung khang viém vuot tréi thong qua Gc ché manh su san sinh NO in
vitro va quy trinh san xuét ché phim chira hdn hop nay hd tro diéu tri viém thong qua lam
giam su tang thé tich phti viém ban chan chudt va giam trong luong u hat in vivo.

Ban chit k§ thuit ciia gidi phap hitu ich

Giai phap hitu ich nham giai quyét cac van dé néu trén, cu thé giai phap hitu ich dé cap
dén hon hop co hoat tinh sinh hoc duoc chiét tir phan trén mat dat cay tiéu 14 mong (Piper
hymenophyllum) rc ché manh su san sinh NO in vitro va quy trinh san xuat hdn hop nay.
Ngoai ra, giai phap hitu ich cling dé cép dén ché pham hd trg diéu tri viém thong qua lam
giam su tang thé tich phi viém ban chan chudt, giam trong lwong u hat in vivo va quy trinh
san xudt ché pham dé hd tro diéu tri viém.

Theo khia canh tht nhat, gidi phap hitu ich dé cap dén quy trinh san xuat hdn hop tc
ché manh su san sinh NO in vitro theo giai phap hitu ich, trong d6 quy trinh nay bao gém
cac budce:

a) chuén bi nguyén liéu bang céch thu phéan trén mat dét ciy tidu 14 mong, loai bo tap
chét, chat nho, ria sach va Séy kho dén khoi luong khong ddi & nhiét d6 nim trong khoang
tir 40 dén 60°C va xay nho dén kich thuée khoang 0,2 mm thu duge nguyén liéu bot cay tiéu
la mong;

b) chiét nguyén liéu bang cach chiét nguyén lidu bot cay tiéu 14 mong véi metanol theo
ty 16 1/5 (khdi luong/thé tich) trong diéu kién hoi luu, thoi gian chiét tir 40 dén 60 phut &

nhiét do nim trong khoang tir 55 dén 65°C, sau khi thu dich chiét, loai dung mai thu cao
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chiét metanol (PHM), sau d6 hoa tan trong nuéc néng theo ti 1€ 1/1 (khéi luong/thé tich)
trong diéu kién siéu am thu duoc hdn hop chiét dang long (PHW); |

¢) chiét loai tap chét bing céch bd sung n-hexan vao hon hop chiét PHW thu duoc &
budce b) theo ty 18 3/1 (thé tich/thé tich), khuay va lic déu trong 30 phut, sau do dé lang
trong vong 1 gio' dé thu phan doan nude, sau do phan doan nudc duge bd sung cloroform
theo ty 18 3/1 (thé tich/thé tich), sau khi khudy dé chiét phan doan trong 30 phut, phan dich
duoc dé ling trong vong 1 gio thu phan doan chloroform va cat loai dung mai thu duge cao
chiét chloroform (PHC), sau d6 phan doan nudc (khéng tan trong cloroform) tiép tuc duoc
b sung etyl axetat theo ty 18 3/1 (thé tich/thé tich), sau khi khudy dé chiét phan doan trong
30 phat, phan dich dugc dé ling trong vong 1 gio roi thu phan doan etyl axetat, sau khi ct
loai dung méi thu duge phan cao chiét etyl axetat (PHE); |

d) thu phan doan chira cac hoat chat ctia hdn hop bang cach dua cao chiét PHC thu
duoe & bude trén 1én cot sic ky véi chét héip phu la silica gel ¢6 kich c¢& 230 dén 400 mesh,
sau d6 st dung hé dung moi rira gidi la n-hexan/axeton lan luot theo ty 1€ 15/1, 12/1, 10/1,
&/1,6/1,4/1,3/1 va 2/1 (thé tich/thé tich), thu phan doan n-hexan/axeton co ty 1€ 6/1, 3/1 va
2/1 ¢6 ki hiéu lan luot 1a PHC-5, PHC-3 va PHC-2; cao chiét etyl axetat thu dugc & budc
trén ciing dugc dua 1én cot sic ky voi chat hap phu 12 silica gel ¢6 kich ¢& 230 dén 400 mesh,
sau d6 st dung hé dung moi ria giai la diclometan/axeton lan luot theo ty 18 100/1, 50/1 va
20/1 (thé tich/thé tich), thu phan doan c6 ki hiéu la PHE-3;

e) thu céc hoat chat cua hdn hop bang cach dua phan doan c6 ki hiéu PHC-5 thu duogc
& bude trén 1én cot sic ky ODS voi chat hip phu 12 silica gel pha dao RP-18 c6 kich ¢ hat
40 dén 63 pm theo ti 18 1/10 (khdi luong/khdi luong) voi hé dung méi roa giai la
axeton/nudc 1an lugt theo ty 18 1/1, 2/1, 3/1 va 4/1 (thé tich/thé tich), sau khi ¢6 loai dung
moi thu duoc hoat chét hydroxychavicol dang dau, khong mau; phan doan c6 ki hi¢u PHC-3
duoc nhdi 1én cot sic ky ODS véi chat hap phu la silica gel pha dao RP-18 ¢6 kich ¢ hat 40
dén 63 pum theo ti 1& 1/10 (khdi lugng/khdi lugng) véi hé dung moi rira giai 1a axeton/nudce
lan luot theo ty 16 2/1, 3/1 va 4/1 (thé tich/thé tich), sau khi c6 loai dung mdi thu duoc hoat
chat N-3,3-dimetoxy-4-hydroxyxinamoylpyrol dang ran vo dinh hinh, mau vang va hoat
chat (—)-(6aR,7R)-N-axetylnorushinsunin tinh thé hinh kim, khong mau; phan doan c6 ki
hiéu PHC-2 dugc nhdi 1én ot sic ky ODS véi chat hap phu la silica gel pha dio RP-18 ¢6
kich ¢d hat 40 dén 63 wm theo ti 1¢ 1/10 (khéi lu'(_)'ng/khéi lugng) voi hé dung moi rira giai la

o
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metanol/nuée 1an luot theo ty 18 1/1, 3/1, 5/1, 7/1 va 10/1 (thé tich/thé tich), sau khi ¢6 loai
dung moi thu duo'c hoat chét 4-(3-metoxy—1—propen-hyl)-1,Z—benzendiol dang rian, mau
vang nhat; phan doan co ki hiéu PHE-3 duoc nhdi 1én cot sic ky ODS voi chét hép phu la
silica gel pha ddao RP-18 c¢6 kich ¢ hat 40 dén 63 pm theo ti 1¢ 1/10 (khéi luong/khdi
lugng) véi hé dung moi rua giai 1a acetonitrile/nude lan Tuot theo ty 1€ 1/2 va 1/1 (thé
tich/thé tich), sau khi c6 loai dung moi thu duoc hoat chét cafeoyl aldehyt dang ran, mau
tring; va

f) thu hdn hop e ché su san sinh NO bang cach hoa tan 5 hoat chat thu dugc & budc

e) theo ty 1€ % trong luong sau:

Hydroxychavicol: 20-40
N-3,5-dimetoxy-4-hydroxyxinamoylpyrol: 15-30
Cafeoyl aldehyt: | 15-30
4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol: 8-20
(—)-(6aR,7R)-N-axetylnorushinsunin: 5-15

vao mot luong vira du etanol, sau khi say kho trén thiét bi sdy tang so6i, nghién min thu dugc
hdn hop dang bot.

Theo khia canh thir hai, giai phap hiiu ich dé cap dén hdn hop c6 tac dung khang viém
chta cac hoat chat thu dugc tir phan trén mat dat cay tiéu la mong (Piper hymenophyllum)
cd tac dung uc ché manh su san sinh NO in vitro, trong d6 hdn hop nay bao gém céc thanh

phan theo ty 1& % trong luong sau:

Hydroxychavicol: 20-40
N-3,5-dimetoxy-4-hydroxyxinamoylpyrol: 15-30
Cafeoyl aldehyt: 15-30
4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol: 8-20
(—)-(6aR,7R)-N-axetylnorushinsunin: S-15.

Theo khia canh tht ba, giai phap hitu ich dé cép dén quy trinh san xuét ché phidm hd
tro didu tri viém, trong d6 quy trinh nay bao gdm cac bude:

a) tao ra hon hop Gre ché su san sinh NO in vitro theo quy trinh néu trén,
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b) nghién min va ray hon hop tc ché su san sinh NO qua luéi cd 16 0,75mm, cac ta
duoc bao g@)ln canxi cacbonat, tinh bot my, lactoza va magie stearat dugc nghién va rdy qua
ludi ¢ 16 0,75mm;

b) thu bot khé bing céch phdi tron 1an lugt 65-80% hon hop e ché su san sinh NO
vGi 4-8% canxi cacbonat, 4-10% tinh bot my, sau khi tron déu, phéi tron tiép vo1 5-10%
lactoza, tron déu thu duoc hdn hop bot kho; va

¢) thu ché phiam bang cach phdi tron hdn hop bot kho thu dugc & bude b) voi 3-7%
magie steafat, tiép do chuyén vao thiét bi xat dé thu duoc ché phém dang cdm tron.

Theo khia canh thu tu, giai phap hitu ich dé cap dén ché phém co tac dung hd tro diéu
tri viém, trong do ché phdm nay chira hdn hop e ché manh sy san sinh NO in vitro va ta
duoc.

MG ta chi tiét giai phap hiu ich

Sau ddy, giai phap hitu ich duge md ta mot cach chi tiét véi cac phuong an thuc hién
va cac vi du minh hoa cu thé, tuy nhién céc phuong an thuc hién va céc vi du minh hoa cu
thé nay chi nhim lam r& ban chét cua giai phap hitu ich chtr khong nham han ché pham vi
yéu cau bao ho cuia gidi phap hitu ich.

Céy tiéu 14 mong c6 tén khoa hoc 1a Piper hymenophyllum Miq. thudc ho HO tiéu
(Piperaceae). Cdy tiéu la mong la cay thude Pong y va co nhiéu tac dung sinh hoc dang quy
nhu khang khuan va khang viém (Y. Vaghasiya, R. Nair, S. Chanda. Investigation of some
Piper species for anti-bacterial and anti-inflammatory property. International Journal of
Pharmacology, 2007, 3, 400-405; V. D. Hoang, P. H. Nguyen, M. H. Tran, N. T. Huynh, H.
T. Nguyen, B. S. Min, D. C To. Identification of Anti-inflammatory Constituents from
Vietnamese Piper hymenophyllum. Revista Brasileira de Farmacognosia, 2020, 30, 312-
316) va diéu tri bénh Alzheimer (H. V. Dung, T. D. Cuong, N. M. Chinh, D. Quyen, J. S.
Byeon, J. A. Kim, M. H. Woo, J. S. Choi, and B. S. Min. Cholinesterase inhibitors from the
aerial parts of Piper hymenophyllum. Bulletin of the Korean Chemical Society, 2014, 35,
655-658). Thanh phan duoc sir dung lam nguyén liéu theo giai phap hitu ich 1a phan trén mat
dat cta cay tiéu 14 mong.

Giai phép hiu ich dé cap dén hdn hop uc ché su san sinh NO bao gdm cac hoat chat c6
hoat tinh sinh hoc dugc tach tir phan trén mat dat cay tiéu 14 mong (Piper hymenophyllum)
va quy trinh san xuat hdn hop niy. Ngoai ra giai phap hitu ich cling dé cap dén ché pham hd

tro diéu tri viém va quy trinh san xudt ché pham ho tro di€u tri viém.

5
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Theo khia canh thir nhét, giai phap hitu ich dé cap dén quy trinh san xuat hdn hop co
tac dung tc ché su san sinh NO theo giai phap hitu ich, trong d6 quy trinh nay bao g0m cac
bude: a) chun bi nguyén liéu; b) chiét bot phan trén mit dat cdy tiéu la mong; ¢) thu cac
cao chiét va phan doan chtra céc hoat chat; d) chiét cac hoat chét; e) thu céc hoat chét tho: f)
tinh ché cic hoat chét; va 2) thu hon hop chira céc hoat chit.

Trong budc chudn bi nguyén lidu bang cich thu phan trén mat dit cua cay tiéu la
mong, loai bd tap chét, chit nho, rira sach, sau dé séy kho & nhiét do nam trong khoang tu
40 dén 60°C va xay nho (dén kich thude 0,2 mm) thu duoc nguyén lidu bot cdy tiéu 1a
mong.

Trong bude chiét nguyén liéu bot cdy tiéu la mong, tién hanh chiét ba lan phan bot thu
duoc & trén bing metanol theo ty 18 1/5 (khoi luong/thé tich) trong diéu kién hdi luu véi
thoi gian chiét tr 40 dén 60 phat & nhiét do nam trong khoang tir 55 dén 65°C. Sau khi thu
dich chiét, loai dung moi dudi ap suét giam thu cao chiét metanol (PHM), sau d6 hoa tan
cao chiét PHM vao nude nong theo ti 16 1/1 (khdi luong/thé tich) trong diéu kién siéu va thu
duoc hon hop chiét dang léng (PHW).

Trong budc chiét loai tap cht, thu cao chiét chloroform va cao chiét etyl axetat, bd
sung n-hexan vao hon hop chiét PHW thu duoc ¢ budc trén theo ty 1& 3/1 (thé tich/thé tich),
khudy va lic déu trong 30 phut, sau d6 dé ling trong vong | gid dé thu phan doan nudc, sau
dé phan doan nudce dugc bd sung cloroform theo ty 1¢ 3/1 (thé tich/thé tich), sau khi khuéy
dé chiét phan doan trong 30 phut, phan dich dugc dé lang trong vong 1 gio thu phan doan
chloroform va cat loai dung moi thu dugc cao chiét chloroform (PHC), sau d6 phan doan
nuge (khong tan trong cloroform) tiép tuc duoc bd sung etyl axetat theo ty 1& 3/1 (thé
tich/thé tich), sau khi khudy dé chiét phan doan trong 30 phut, phan dich dugc dé lang trong
vong 1 gio rdi thu phan doan etyl axetat, sau khi cit loai dung méi thu duoc phan cao chiét
etyl axetat (PHE). Budc chiét loai tap chat bang n-hexan, budc chiét bang cloroform va etyl
axetat duoc thuc hién 3 lan.

Trong budc thu phan doan chira cic hoat chét ctia hon hop, dua cao chiét PHC thu
duoc ¢ budc trén 1én cot sic ky voi chét hép phu la silica gel co kich ¢t 230 dén 400 mesh,
sau d6 st dung hé dung mdi rira giai la n-hexan/axeton lan luot theo ty 1¢ 15/1, 12/1, 10/1,
&/1,6/1,4/1,3/1 va2/1 (thé tich/thé tich), thu phan doan n-hexan/axeton cé ty 1€ 6/1, 3/1 va
2/1 ¢6 ki hiéu lan luot la PHC-5, PHC-3 va PHC-2; cao chiét etyl axetat thu dugc & budc

trén ciing duoc dua [én cot sic ky véi chat hip phu 1a silica gel ¢o kich ¢& 230 dén 400 mesh,
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sau d6 su dung hé dung mdi rira giai la diclometan/axeton lan luot theo ty 1& 100/1, 50/1 va
20/1 (thé tich/thé tich), thu phan doan co ki hiéu [a PHE-3.

Trong budc thu cac hoat chit ctia hon hgp, dua phan doan c6 ki hi¢éu PHC-5 thu duoc
& bude trén 1én ¢t sic ky ODS véi chat hap phu la silica gel pha dao RP-18 co kich ¢& hat
40 dén 63 um theo ti 1& 1/10 (khdi luong/khdi lugng) véi hé dung moi ria giai la
axeton/nude 1an luot theo ty 1& 1/1, 2/1, 3/1 va 4/1 (thé tich/thé tich), sau khi co loai dung
mdi thu duoe hoat chit hydroxychavicol dang dau, khong mau; phan doan c6 ki hiéu PHC-3
duoc nhdi 1én cot sic ky ODS véi chat hap phu la silica gel pha dao RP-18 ¢ kich ¢& hat 40
dén 63 pum theo ti 18 1/10 (khdi luong/khdi lugng) véi hé dung moi rira gidi 1a axeton/nudce
lan luot theo ty 1€ 2/1, 3/1 va 4/1 (thé tich/thé tich), sau khi ¢6 loai dung mdi thu dugc hoat
chdt N-3,5-dimetoxy-4-hydroxyxinamoylpyrol dang rin vo dinh hinh, mau vang va hoat
chét (—)-(6aR,7R)-N-axetylnorushinsunin tinh thé hinh kim, khong mau; phan doan co ki
hiéu PHC-2 duogc nhdi 1én ¢ot sic ky ODS véi chat hap phu la silica gel pha dido RP-18 ¢6
kich co hat 40 dén 63 pm theo ti 16 1/10 (khéi lugng/khdi lugng) voi hé dung moi rira giai 1a
metanol/nude lan luot theo ty 18 1/1, 3/1, 5/1, 7/1 va 10/1 (thé tich/thé tich), sau khi co loai
dung moi thu dugc hoat chét 4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol dang rén, mau
vang nhat; phan doan c6 ki hi¢u PHE-3 duogc nhdi 1én cot sic ky ODS voi chét hép phu la
silica gel pha dao RP-18 c6 kich ¢& hat 40 dén 63 pm theo ti 18 1/10 (khdi luong/khdi
lwong) voi hé dung moi ria giai 1a acetonitrile/nude 1an luot theo ty 1& 1/2 va 1/1 (thé
tich/thé tich), sau khi ¢6 loai dung mdi thu dugce hoat chét cafeoyl aldehyt dang rdn, mau
tréng.

Trong budc thu hdn hop e ché su san sinh NO, tién hanh hoa tan lan luot 5 hoat chat

theo ty 1€ % trong lugng sau:

Hydroxychavicol: 20-40
N-3,5-dimetoxy-4-hydroxyxinamoylpyrol: 15-30
Cafeoyl aldehyt: 15-30
4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol: 8-20
(—)-(6aR,7R)-N-axetylnorushinsunin: 5-15

vao mot luong vira du etanol, sau khi say kho trén thiét bi sdy tang soi, nghién min thu duoc

hon hop dang bot.
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Theo khia canh thi hai, giai phép hitu ich dé cap dén hon hop tc ché su san sinh NO,

trong d6 hon hop nay bao gom cac thanh phan theo ty 1& % trong luong sau:

Hydroxychavicol: 20-40
N-3,5-dimetoxy-4-hydroxyxinamoylpyrol: 15-30
Cafeoyl aldehyt: 15-30
4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol:8-20

(—)-(6aR,7R)-N-axetylnorushinsunin: 5-15.

Trong dé, hoat chat hydroxychavicol duoc tach tir cao chiét chloroform ctia phén trén
mat dat cay tiéu 14 mong (Piper hymenophyllum). Quy trinh tich hoat chét hydroxychavicol
duoc thuc hién bang sic ky cot silica gel pha thudn va pha do két hop véi cac dung moi rira
giai nhu n-hexan, axeton va nudc. Trong hon hop theo giai phap hitu ich, thanh phan hoat
chit hydroxychavicol nam trong khoang tir 20 dén 40% trong luong hon hop, hoat chét
hydroxychavicol 1a thanh phan chinh trong viéc trc ché su san sinh NO in vitro clia hdn hop
theo gidi phdp hitu ich. Hoat chét hydroxychavicol két hop v6i cac hoat chét N-3,5-
dimetoxy-4-hydroxyxinamoylpyrol, cafeoyl aldehyt, 4-(3-metoxy-1-propen-1-yl)-1,2-
benzendiol va (—)-(6aR,7R)-N-axetylnorushinsunin gitup hiép dong ting hidu qua tc ché su
san sinh NO in vitro. Ty 1é trong luong hoat chét hydroxychavicol néu dugi 20% s& cho
hi¢u qua tc ché su san sinh NO in vitro kém. Néu ty 1€ trong lugng hoat chét
hydroxychavicol trén 40% thi luong cac thanh phan hoat chat khac s& giam khién hiéu qua
trc ché su san sinh NO in vitro giam. Ty 1é trong lwong hoat chat hydroxychavicol theo giai
phép hitu ich nam trong khoang tir 20 dén 40% trong lugng hdn hop, cu thé l1a 20, 21, 22,
23,24, 25,26,27, 28,29, 30,31, 31,32, 33, 34, 35, 36, 37, 38, 39 hoac 40%.

Hoat chat N-3,5-dimetoxy-4-hydroxyxinamoylpyrol duoc tach tir cao chiét chloroform
clia phan trén mat dat ciy tiéu 14 mong (Piper hymenophyllum). Quy trinh tich hoat chat N-
3,5-dimetoxy-4-hydroxyxinamoylpyrol dugc thuc hién bang sic ky cot silica gel pha thuan
va pha dao két hop véi cac dung mai rira giai nhu n-hexan, axeton va nuée. Trong hdn hop
theo giai phap hitu ich, thanh phan hoat chat N-3,5-dimetoxy-4-hydroxyxinamoylpyrol nam
trong khoang tir 15 dén 30% trong lugng hon hop, hoat chat N-3,5-dimetoxy-4-
hydroxyxinamoylpyrol cling dong vai tro la thanh phan chinh trong viéc tc ché su san sinh
NO cta hon hop theo gidi phdp httu ich. Hoat chat N-3,5-dimetoxy-4-
hydroxyxinamoylpyrol két hop véi cdc hoat chét hydroxychavicol, cafeoyl aldehyt, 4-(3-
metoxy-1-propen-1-yl)-1,2-benzendiol va (—)-(6aR,7R)-N-axetylnorushinsunin gitp hiép
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déng tang hiéu qua uc ché su san sinh NO in vitro. Ty 1€ trong luong hoat chit N-3,5-
dimetoxy-4-hydroxyxinamoylpyrol néu dudi 15% s& cho hiéu qua trc ché su san sinh NO in
vitro kém. Néu ty 1é trong luong hoat chat N-3,5-dimetoxy-4-hydroxyxinamoylpyrol trén
30% thi luong cac thanh phén hoat chét khac sé& giam khién hiéu qua uc ché su san sinh NO
in vitro giam. Ty 1é trong luong hoat chat N-3,5-dimetoxy-4-hydroxyxinamoylpyrol theo
giai phap hitu ich nam trong khoang tir 15 dén 30% trong lugng hdn hop, cu thé 1a 15, 16,
17,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 hodc 30%.

Hoat chét cafeoyl aldehyt duge tach tir cao chiét etyl axetat ctia phan trén mat dat cy
tiéu 1& mong (Piper hymenophyllum). Quy trinh tach hoat chat cafeoyl aldehyt duoc thuc
hién bing sic ky cot silica gel pha thuan va pha dao két hop véi cac dung mdi rira giai nhu
diclorometan, axeton, acetonitrile va nude. Trong hon hop theo giai phép hitu ich, thanh
phan hoat chat cafeoyl aldehyt nam trong khoang tir 15 dén 30% trong lugng hdn hop, hoat
chit cafeoyl aldehyt cling dong vai tro 1a thanh phan chinh trong viée tic ché su san sinh NO
in vitro cia hdn hop theo gidi phdp hitu ich. Hoat chét cafeoyl aldehyt két hop vdi cac hoat
chat hydroxychavicol, N-3,5-dimetoxy-4-hydroxyxinamoylpyrol, 4-(3-metoxy-1-propen-1-
yD)-1,2-benzendiol va (—)-(6aR,7R)-N-axetylnorushinsunin gitip hiép dong tang hiéu qua trc
ché su san sinh NO in vitro. Ty 1€ trong lugng hoat chét cafeoyl aldehyt néu dudi 15% sé&
cho hiéu qua uc ché su san sinh NO in vitro kém. Néu ty 1€ trong lugng hoat chét cafeoyl
aldehyt trén 30% thi luong cac thanh phan hoat chat khac s& giam khién hiéu qua tc ché su
san sinh NO in vitro giam. Ty 1& trong luong hoat chat cafeoyl aldehyt theo giai phap hitu
ich nam trong khoang tu 15 dén 30% trong luong hon hop, cu thé 1a 15, 16, 17, 18, 19, 20,
21,22,23,24,25,26,27, 28, 29 hoac 30%.

Hoat chédt 4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol dugc tach ti cao chiét
chloroform ctia phan trén mat dét cay tiéu 14 mong (Piper hymenophyllum). Quy trinh tach
hoat chét 4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol duoc thuc hién bang sic ky cot silica
gel pha thuén va pha dao két hop vdi cdc dung méi rira giai nhu n-hexan, axeton, metanol
va nuge. Trong hdn hop theo giai phap hitu ich, thanh phan hoat chit 4-(3-metoxy-1-
propen-1-yl)-1,2-benzendiol nam trong khoang tir 8 dén 20% trong luong hdn hop, hoat
chit 4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol déng vai tro la thanh phan chinh, két hop
vGi cac hoat chat hydroxychavicol, N-3,5-dimetoxy-4-hydroxyxinamoylpyrol, cafeoyl
aldehyt va (—)-(6aR,7R)-N-axetylnorushinsunin co tac dung Gc ché su san sinh NO in vitro

ctia hon hop theo gidi phap hitu ich. Ty 1€ trong lugng hoat chat 4-(3-metoxy-1-propen-1-
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yl)-1,2-benzendiol néu dudi 8% sé cho hiéu qua uc ché su san sinh NO in vitro kém. Néu ty
1¢ trong lugng hoat chat 4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol trén 20% thi lugng cac
thanh phan hoat chét khéc s& giam khién hiéu qua trc ché su san sinh NO in vitro giam. Ty
16 trong luong hoat chat 4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol theo giai phap hitu ich
nim trong khoang tir 8 dén 20% trong luong hon hop, cu thé 1a 8,9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19 hodc 20%.

Hoat chit (—)-(6aR,7R)-N-axetylnorushinsunin dugc tach tir cao chiét chloroform ctia
phan trén mat dat cdy tiéu la mong (Piper hymenophyllum). Quy trinh tach hoat chat (-)-
(6aR,7R)-N-axetylnorushinsunin duoc thuc hién bang sic ky cot silica gel pha thuan va pha
dao két hop voi cac dung moéi rira giai nhu n-hexan, axeton va nuée. Trong hdn hop theo
giai phép hiru ich, thanh phin hoat chét (—)-(6aR,7R)-N-axetylnorushinsunin nim trong
khoang tir 5 dén 15% trong luong hon hop, hoat chit (—)-(6aR,7R)-N-axetylnorushinsunin
déng vai tro 1a thanh ph?m phu tro, két hop vdi céc hoat chat hydroxychavicol, N-3,5-
dimetoxy-4-hydroxyxinamoylpyrol, cafeoyl aldehyt va 4-(3-metoxy-1-propen-1-yl)-1,2-
benzendiol gitp hiép dong tang hiéu qua tc ché su san sinh NO in vitro. Ty 1é trong luong
hoat chét (—)-(6aR,7R)-N-axetylnorushinsunin néu dudi 5% sé& cho hiéu qua uc ché su san
sinh NO in vitro kém. Néu ty 1¢ trong lugng hoat chét (—)-(6aR,7R)-N-axetylnorushinsunin
trén 15% thi lugng céc thanh phan hoat chat khac s& giam khién hiéu qua trc ché su san sinh
NO in vitro giam. T 18 trong lugng hoat chat (—)-(6aR,7R)-N-axetylnorushinsunin theo giai
phap hitu ich nam trong khoang tu 5 dén 15% trong luong hon hop, cu thé 1a 5, 6,7, 8,9,
10, 11, 12, 13, 14 hoac 15%.

Bing rat nhiéu thtr nghiém, cic tac gia da phat hién ra rang, khi phdi tron 5 hoat chét
hydroxychavicol, N-3,5-dimetoxy-4-hydroxyxinamoylpyrol, 4-(3-metoxy-1-propen-1-yl)-
1,2-benzendiol, cafeoyl aldehyt va (—)-(6aR,7R)-N-axetylnorushinsunin tach dugc tu phén
trén mat dat cay tiéu 14 mong (Piper hymenophyllum) lan luot theo ty 1& 35/20/20/15/10
(w/w/w/w/w) thu duge hdn hop c6 tac dung tic ché manh su san sinh NO in vitro.

Theo khia canh tha ba, giai phdp hitu ich dé cap dén quy trinh san xuét ché pham hd
tro diéu tri viém, trong dé quy trinh nay bao gém cic budc: a) chuan bi nguyén lidu; b) thu
bot kho; va ¢) thu ché phém dang cbm tron.

a) chuéan bi nguyén li¢u bﬁng cach tach 5 hoat chit, nhu duoc md ta & trén, sau khi
phdi tron 5 hoat chét 1an luot theo ty 1& 35/20/20/15/10 (w/w/w/w/w) thu duge hon hop tre

ché su san sinh NO, nhu dd dugc mo ta ¢ trén. Hon hop nay duoc nghién min va ray qua
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ludi ¢& 16 0,75mm. Qud trinh nay nhim tao diéu kién cho qué trinh phéi tron voi cac ta
duoc. Cac thanh phan ti duoc bao gb6m canxi cacbonat, tinh bot my, lactoza va magie
stearat dugc nghién va ray qua luoi co 16 0,75mm dé thu cac dang bt min;

b) thu bot kho bé‘mg cach phéi tron 1an luot hon hop uc ché su san sinh NO véi 5%
canxi cacbonat. Tiép do 1a phdi tron v6i 10% tinh bot my. Sau khi tron déu, phdi tron tiép
véi 8% lactoza va tron déu thu duoc hon hop bot kho. Qua trinh nay co thé duoc thuc hién
trong thiét bi tron bat ky da dugc st dung trong linh vuc k¥ thuat nay, mién sao thu dugc
hon hop bot déng déu; va

¢) thu ché phdm bang cach phdi tron hdn hop bot kho véi 5% magie stearat. Cac thanh
ph?m t4 duoc nham tao thuan loi cho quéa trinh bao ché, tao do tron, tang do phén ra cling
nhu gitp bao quan hdn hop tét hon trong diéu kién luu hanh. Sau d6, hon hop bot kho nay
duoc chuyén vao thiét bi xat dé thu ché phém dang cdm tron.

Theo khia canh thu tu, giai phap hitu ich dé cap dén ché pham co tac dung hd tro didu
tri viém, trong do ché phflm nay chtra hon hop tc ché manh su san sinh NO in vitro va ta
duoc.

Cu thé, ché pham dé ho tro diéu tri viém theo giai phap hitu ich chira hdn hgp e ché
su san sinh NO va t4 duoc, trong do hén hop tc ché su san sinh NO nay bao gém 5 hoat
chét hydroxychavicol, N-3,5-dimetoxy-4-hydroxyxinamoylpyrol, 4-(3-metoxy-1-propen-1-
yl)-1,2-benzendiol, cafeoyl aldehyt va (—)-(6aR,7R)-N-axetylnorushinsunin c¢6 hoat tinh sinh
hoc dugc tach tir phan trén mit dat cay tiéu 1a mong (Piper hymenophyllum). Trong d6, hdn
hop trc ché su san sinh NO ¢6 trong ché pham nay chiém it nhat 60% trong luong ctia ché
pham va td duoc chiém t6i da 40% trong lugng ché pham.

Ta duoc ¢6 trong ché pham dé hd tro diéu tri viém theo giai phap hitu ich tt nhat
duoc chon tr nhom bao gém tinh bot my, lactoza, magie stearat va/hodc canxi cacbonat.
Ngoai ra, nguoi ¢6 hiéu biét trung binh trong linh vuc nay hoan toan c6 thé thay thé cac loai
ta duoc tuong duong dé thu duge ché pham c6 cing tac dung. Viéc thay thé cac ta duoc nay
bang céc ta duoc tuong duong la thude pham vi ctia giai phdp hitu ich.

Thanh ph?m canxi cacbonat dugc st dung nhu mot chit dém va chét tro hoa tan trong
cac hdn hop dugc pham va thuc pham chirc nang. Trong hon hop theo gidi phdp hitu ich,
thanh phan canxi cacbonat dong vai trd la thanh phin t4 duoc, n6 gitip tang tinh bén ctia hon
hop, thanh phén canxi cacbonat giup lién két két hop céc hoat chat hydroxychavicol, N-3,5-

dimetoxy-4-hydroxyxinamoylpyrol, cafeoyl aldehyt, 4-(3-metoxy-1-propen-1-yl)-1,2-
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benzendiol, (—)-(6aR,7R)-N-axetylnorushinsunin va cac td dugc don, chat diéu vi gitp lam
ctng, tao hinh hon hop e ché su san sinh NO theo gidi phép hitu ich. Ty Ié trong luong
canxi cacbonat dugc st dung vadi lugng tur 4 dén 8%, cu thé 1a 4.5,6, 7 hodc 8%.

Thanh phén tinh bot my ¢6 tac dung lam chat két dinh va chit don, ting cudong kha nang
hoa tan vao nudc cta cac thanh phan trong hon hop thude va duge pham. Trong hdn hop
theo giai phap hitu ich, thanh phan tinh bot my dong vai tro la t4 duge don, ching giup ting
d6 dinh cua céc thanh phéan trong hdn hop nhu cac hoat chat hydroxychavicol, N-3,5-
dimetoxy-4-hydroxyxinamoylpyrol, cafeoyl aldehyt, 4-(3-metoxy-1-propen-1-yl)-1,2-
benzendiol, (—)-(6aR,7R)-N-axetylnorushinsunin va cac ta duogc, chat diéu vi hd tro trong
viéc tao hinh hon hop e ché su san sinh NO theo giai phap hitu ich. Ty 1€ tinh bdt my dugce
str dung voi lugng tu 4 dén 10%, cuthé 1a 4, 5, 6, 7, 8, 9 hodc 10%.

Thanh phén lactoza thuong duge su dung nhu mot chit diéu vi do vi ngot cua chung.
Trong hdn hop theo giai phip hitu ich, thanh phan lactoza déng vai tro la chat diéu vi.
Lactoza trong hdn hop gitp giam vi ding cua cic hoat chit N-3,5-dimetoxy-4-
hydroxyxinamoylpyrol va (—)-(6aR,7R)-N-axetylnorushinsunin. Ty I¢ lactoza dugc st dung
v6i lugng tir 5 dén 10%, cu thé 1a 5, 6, 7, 8, 9 hodc 10%.

Thanh phin magie stearat dong vai tro nhu chat lam tron gitp cai thién dic tinh va chét
luong ctia hon hop. Thanh phan magie stearat con gitp giai phong cham hoat chét. Trong
hén hop theo giai phap hitu ich, thanh phdn magie stearat dong vai tro 1a td dugc tao do tron
va lau tan cho hon hop. Magie stearat duoc st dung trong hon hop theo giai phap hitu ich
v6i luong tir 3 dén 7%, cu thé 1a 3, 4, 5, 6 hodc 7%.

Theo phuong an cu thé ché pham dé hd tro diéu tri viém theo giai phap hitu ich bao
gém 70% hdn hop va 30% ta dugc (theo trong lugng).

Theo céc phuong én cu thé, hdn hop c6 trong ché pham theo giai phap hitu ich duoc
chiét tir phan trén mat dat cdy tiéu 14 mong (Piper hymenophyllum) bao gdm 5 hoat chét
hydroxychavicol, N-3,5-dimetoxy-4-hydroxyxinamoylpyrol, 4-(3-metoxy-1-propen-1-yl)-
1,2-benzendiol, cafeoyl aldehyt va (—)-(6aR,7R)-N-axetylnorushinsunin. Theo phuong én cu
thé, ty 1¢ gitra cac thanh phan trong hén hgp nay (theo % trong lugng) bao gbm tir 20 dén
40% hydroxychavicol, tir 15 dén 30% N-3,5-dimetoxy-4-hydroxyxinamoylpyrol, tir 15 dén
30% cafeoyl aldehyt, tir & dén 20% 4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol va tir 5 dén
15% (—)-(6aR,7R)-N-axetylnorushinsunin.

12
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Theo cac phuong an uu tién, ché pham dé hd trg diéu trj viém theo giai phap hitu ich

duoc st dung dé hd tro diéu trj cac bénh viém do sung phu, u hat va viém khép.

Vi du thuc hién gidi phap hiru ich

Vi du 1: San xuét cac hoat chat tir phan trén mat dit cdy tiéu 14 méng (Piper
hymenophyllum)

Thu ph?m trén mat dét cay tiéu 14 mong, loai bd tap chit, chat nhé, rtra sach, séy kho &
nhiét do nim trong khoang tir 40 dén 60°C dén khéi lugng khong doi sau do nghién nho
thanh b6t (c6 kich thude 0,2 mm) va thu duoe 15 kg bot. Phan bot nay dugce chiét ba lan
bing metanol (3 x 75,0 L) trong diéu kién hoi luu v6i thoi gian chiét tir 40 dén 60 phut &
nhiét d6 nam trong khodng tir 55 dén 65°C, sau khi ¢6 quay loai bé dung méi thu dugc cao
metanol (PHM; 1,5 kg). Cao chiét PHM duoc hoa tan vao 1,5 L nude nong, sau do si€u am
dé hoa tan hét cao chiét PHM thu dugc hdn hop dang long. B6 sung 4,5 L n-hexan vao hén
hop dang 16ng, st dung may khudy dé khudy déu hdn hop, sau d6 bo sung vio binh phan
pha, dé ling trong vong 1 gio, loai bd phin tan trong n-hexan va thu phan doan nugc (PHW;
2,0 L). BS sung 6,0 L cloroform vao phan doan PHW, str dung may khudy dé khudy déu
hdn hop, sau do bd sung vao binh phan pha, dé lang trong vong 1 gio, thu dich chiét
cloroform va c¢6 quay loai bo dung mdi duéi ap sudt giam dé thu duoc cao chiét cloroform
(PHC, 110 g). B6 sung 5.4 L etyl axetat vao phan doan nudc (1,8 L), st dung may khudy dé
khudy déu hon hop, sau do bd sung vao binh phéan pha, dé ling trong vong 1 gid, thu dich
chiét etyl axetat va co quay loai bo dung moi dudi ap suat giam dé thu duoc cao chiét
cloroform (PHE, 193 g). Cao chiét PHC (110 g) duoc dua 1én cot sic ky véi chit hip phu la
silica gel co kich c& 230 dén 400 mesh, sau d6 su dung hé dung moi rua giai la n-
hexan/axeton lan luot theo ty 1& 15/1, 12/1, 10/1, 8/1, 6/1, 4/1, 3/1 va 2/1 (thé tich/thé tich),
thu phan doan n-hexan/axeton c6 ty I¢ 6/1, 3/1 va 2/1 ¢6 ki hi¢u lan luot 1a PHC-5 (15,3 g),
PHC-3 (11,5 g) va PHC-2 (18,4 g). Cao chiét etyl axetat (193 g) ciing dugc dua 1én cot sic
ky v6i chét hip phu 1a silica gel ¢6 kich ¢& 230 dén 400 mesh, sau d6 st dung hé dung moi
rita giai 1a diclometan/axeton lan luot theo ty 1& 100/1, 50/1 va 20/1 (thé tich/thé tich), thu
phan doan ¢6 ki hiéu la PFE-3 (20,8 g).

Phan doan c6 ki hieu PHC-5 duoc nhdi 1én cot sic ky ODS véi chét hép phu la silica
gel pha dao RP-18 co kich ¢& hat 40 dén 63 um theo ti 1& 1/10 (khbi luong/khéi lugng) voi
hé dung moi rira giai la axeton/nude 1an luot theo ty 18 1/1, 2/1, 3/1 va 4/1 (thé tich/thé tich),

sau khi ¢6 loai dung moéi thu dugc hoat chat hydroxychavicol dang dau, khong mau va cé
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cong thtrc (1). Phan doan c6 ki hiéu PHC-3 cling dugc nhoi 1én ot sic ky ODS véi chét hip
phu la silica gel pha dao RP-18 ¢6 kich c¢& hat 40 dén 63 pm theo ti 1& 1/10 (khéi lwong/khdi
lugng) véi hé dung moi rira giai la axeton/nudc lan luot theo ty 16 2/1, 3/1 va 4/1 (thé
tich/thé tich), sau khi cd loai dung mdi thu dugc hoat chat N-3,5-dimetoxy-4-
hydroxyxinamoylpyrol dang rin vé dinh hinh, mau vang c6 cong thic (2) va hoat chét (-)-
(6aR.7R)-N-axetylnorushinsunin tinh thé hinh kim, khong mau c6 cong thirc (3). Phan doan
¢6 ki hiéu PHC-2 duoc nhdi 1én ¢ot sic ky ODS véi chat hap phu la silica gel pha dao RP-
18 ¢6 kich c¢& hat 40 dén 63 pm theo ti 1é 1/10 (khdi luong/khdi lugng) v6i hé dung mai rira
giai la metanol/nudc lan luot theo ty 1 1/1, 3/1, 5/1, 7/1 va 10/1 (thé tich/thé tich), sau khi
cd loai dung moi thu duoc hoat chat 4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol dang ran,
mau vang nhat va cong thirc (4). Phan doan c6 ki hiéu PHE-3 dugc nhoi 1én ¢ot sic ky ODS
v6i chat hdp phu 1a silica gel pha diao RP-18 co kich cd hat 40 dén 63 um theo ti 1& 1/10
(khdi luong/khdi Tugng) vai hé dung moi rira giai la acetonitrile/nuée lan luot theo ty 1& 1/2
va 1/1 (thé tich/thé tich), sau khi ¢6 loai dung méi thu dugc hoat chét cafeoyl aldehyt dang
rdn, mau trang va co cong thic (5).

Vi du 2: Dinh tinh va dinh luong cac hoat chit duge tach va tinh ché tur phén trén mat dat
cay tiéu la méng (Piper hymenophyllum)

Bdic tinh ciia hoat cht c¢é céng thire (1)

- Tén theo IUPAC: 4-allylbenzene-1,2-diol.

- Mé ta: Chét dang dau, khong mau, tan tot trong dung méi chloroform va axeton. Xac
dinh dinh tinh bang sic ky 16p mong trén ban mong silica gel pha dao trang sin 60 RP-18
Fas4s (Merck), dung moi trién khai la axeton/nude = 4/1 (v/v); Re=0,50.

- CTPT: CoH 1002 (M=150).

- Pho khéi phan giai cao HREIMS m/z 150.0681 [M]".

- Phé cong hudng tir hat nhan: '"H-NMR (400 MHz, CDCls) &u (ppm): 6,73 (1H, d, J =
1,6 Hz, H-2); 6,81 (1H, d, J = 8,0 Hz, H-5); 6,64 (1H, dd, J= 1,6; 8,0 Hz, H-6); 2,28 (2H, d,
J=6,8 Hz, H-7); 5,93 (1H, m, H-8); 5,08 (1H, m, H-9a); 5,05 (1H, m, H-9b); C-NMR
(100 MHz, CDCl3) oc (ppm): 137,7 (C-1); 115,8 (C-2); 141,7 (C-3); 143,3 (C-4); 116,0 (C-
5);121,3 (C-6); 39,6 (C-7); 133,6 (C-8); 115,7 (C-9).

- Cau truc hoda hoc:
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Céau trac hoa hoc cua hoat chit co cong thae (1) dugc so sanh véi co s¢ dir liéu vé hoat
chit héa hoc va khing dinh ring hoat chit c6 cong thie (1) la hoat chit ¢ tén
hydroxychavicol.

Ddc tinh ciia hoat chdt c6 cong thire (2)

- Tén theo IUPAC: (E)-3-(4-hydroxy-3,5-dimetoxyphenyl)-1-(1 H-pyrrol-1-yl)prop-2-

- en-1-one.

- M6 ta: Chét dang ran vo dinh hinh, mau vang, tan tét trong dung moi axeton va
metanol. X4c dinh dinh tinh bang sic ky 16p mong trén ban mong silica gel pha dao trang
san 60 RP-18 Fasss (Merck), dung moi trién khai la metanol/nude = 3/1 (v/v); Ry = 0,45.

- CTPT: CisHisNO4 (M=273).

- Pho khéi phéan giai cao HREIMS m/z 273.1001 [M]*.

- Pho cong hudng tur hat nhan: '"H-NMR (400 MHz, Acetone-ds) on (ppm): 7,21 (2H, s,
H-2/H-6); 7,89 (1H, d, J = 15,6 Hz, H-7); 7,45 (1H, d, J = 15,6 Hz, H-8); 7,61 2H, t, J =
2,4 Hz, H-2'/H-5"); 7,61 (2H, t, J = 2,4 Hz, H-3'/H-4"); 3,90 (6H, s, 3,5-OCHjs); 3C-NMR
(100 MHz, Acetone-ds) oc (ppm): 126,2 (C-1); 107,7 (C-2/C-6); 149,1 (C-3/C-5); 140,3 (C-
4); 149,0 (C-7); 113,9 (C-8); 163,9 (C-9); 120,2 (C-2'/C-5"); 113,5 (C-3'/C-4"); 56,8 (3,5-
OCH;).

- Cau trac hoa hoc:

CAu truc hoa hoc ctia hoat chat co cong thue (2) duge so sanh voi co so dir ligu vé hoat
chat héa hoc va khéng dinh réng hoat chét co cong thuc (2) 1a hoat chit ¢o tén N-3,5-
dimetoxy-4-hydroxyxinamoylpyrol.
Bdc tinh ciia hoat chat ¢é cong thirc (3)
- Tén theo [UPAC: 1-((6aR,7R)-7-hydroxy-6a,7-dihydro-4 H-
[1,2]dioxolo[3a,11c:7a,11albenzo[1,3,12-de|benzo[g]quinolin-6(5H)-yl)ethanone.
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- Mo ta: Chéat dang tinh thé hinh kim, khong mau, tan t6t trong dung moi chloroform
va metanol. Xac dinh dinh tinh bang sic ky 16p mong trén ban méng silica gel pha ddo trang
sin 60 RP-18 Fasas (Merck), dung moi trién khai la metanol/nudce = 3/1 (v/v); Ry = 0,40.

- CTPT: C19H17NO4 (M=323).

- Pho khdi phén giai cao HRESIMS m/z 324.1240 [M + H]*; 346.1035 [M + Na]".

- Pho cong er(mg tur hat nhan: '"H-NMR (400 MHz, CDCI3) éu(ppm): 6,56 (1H, s, H-
3); 2,85 (1H, t, J = 13,2 Hz, H-4a); 2,68 (1H, m, H-4b); 4,03 (1H, br d, /= 13,2 Hz, H-5a);
3,41 (1H, t, J= 13,2 Hz, H-5b); 5,41 (1H, d, /= 12,8 Hz, H-6a); 4,81 (1H, d, J= 12,8 Hz,
H-7); 7,82 (1H, d, J = 6,8 Hz, H-8); 7,39 (2H, t, J = 6,8 Hz, H-9/H-10); 8,04 (1H, d, /= 6,8
Hz, H-11); 6,09 (1H, s, H-12a); 5,97 (1H, s, H-12b); 2,28 (3H, s, NCOCH3); *C-NMR (100
MHz, CDCI3) oc (ppm): 143,08 (C-1); 147,31 (C-2); 107,47 (C-3); 128,37 (C-3a); 30,23 (C-
4); 42,44 (C-5); 56,21 (C-6a); 72,74 (C-7); 140,17 (C-Ta); 125,01 (C-8); 127,58 (C-9);
128,37 (C-10); 126,73 (C-11); 128,62 (C-11a); 116,92 (C-11b); 122,75 (C-11¢); 101,11 (C-
12); 173,41 (NCOCH3); 22,30 (NCOCH3).

- Cau trtc hoa hoc:

Céu tric hoa hoc cua hoat chit ¢6 cong thire (3) duoc so sanh v6i co sd dit liéu vé hoat
chét hoa hoc va khang dinh riang hoat chit ¢ cong thuc (3) 1a hoat chat c6 tén (—)-(6aR,7R)-
N-axetylnorushinsunin.

Bdic tinh cua hoat chdt cé cong thirc (4)

- Tén theo IUPAC: 4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol.

- M6 ta: Chat dang rin, mau vang nhat, tan tbt trong dung moi metanol. Xac dinh dinh
tinh bang sic ky 16p mong trén ban mong silica gel pha dio trang sin 60 RP-18 Fasas
(Merck), dung moi trién khai 1a metanol/nudc = 5/1 (v/v); Rr=0,50.

- CTPT: C1oH 1205 (M=180).

- Pho khéi phén giai thip ESIMS m/z 181.1 [M + H]".

- Pho cong hudng tir hat nhan: 'H-NMR (400 MHz, Methanol-ds) & (ppm): 6,84 (1H,

br s, H-2); 6,69 (1H, dd, J = 1,2; 8,4 Hz, H-6); 6,66 (1H, d, J = 8,4 Hz, H-5); 6,42 (1H, d, J
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— 16,0 Hz, H-7); 6,01 (1M, td, J = 6,4; 16,0 Hz, H-8); 3,99 (2H, dd. J = 1,2; 6,4 Hz, H-9);
3,33 3H, s, 9-OCHs); *C-NMR (100 MHz, Methanol-ds) &c (ppm): 130,4 (C-1); 114,0 (C-
2): 146,7 (C-3); 146,5 (C-4); 116,4 (C-5); 120,1 (C-6); 134,6 (C-7); 123,4 (C-8); 74,5 (C-9);
58,0 (9-OCH).

- Cau truc hoa hoc:

Hoat chét ¢6 cong thuce (4) dugce so sanh vdi co s¢ dir licu vé hoat chit héa hoc va
khéng dinh réng hoat chat ¢6 cong thtc (4) 1a hoat chét c6 tén 4-(3-metoxy-1-propen-1-yl)-
1,2-benzendiol.

Béc tinh ciia hoat chdt ¢6 cong thire (5)

- Tén theo IUPAC: (£)-3-(3,4-dihydroxyphenyl)acrylaldehyde.

- M6 ta: Chét dang rin, mau tring, tan tot trong dung moi metanol. Xac dinh dinh tinh
bang sic ky 16p mong trén ban mong silica gel pha dao trang san 60 RP-18 Fasas (Merck),
dung méi trién khai 1a metanol/nude = 1/1 (v/v); R = 0,40.

- CTPT: CoHgO3 (M=164).

- Pho khéi phan giai cao HREIMS m/z 164.0473 [M]*.

- Phd cong hudng tur hat nhan: "H-NMR (400 MHz, Metanol-d4) u (ppm): 7,10 (1H, s,
H-2); 7,03 (1H, d, /= 8,0 Hz, H-5); 6,81 (1H, d, /= 8,0 Hz, H-6); 7,51 (1H, d, J= 15,6 Hz,
H-7); 6,54 (1H, dd, J = 8,0; 15,6 Hz, H-8); 9,54 (1H, d, J = 8,0 Hz, H-9); *C-NMR (100
MHz, Metanol-ds) oc (ppm): 127,7 (C-1); 115,7 (C-2); 150,8 (C-3); 156,5 (C-4); 116,7 (C-
5); 124,1 (C-6); 147,1 (C-7); 126,1 (C-8); 196,3 (C-9).

- Cau trac hoa hoc:

CAu tric hoa hoc cta hoat chét cé cong thuce (5) dugc so sanh véi co so dir licu vé hoat
chat hoa hoc va khang dinh rang hoat chit c6 cong thiic (5) 1a hoat chat co tén cafeoyl
aldehyt.

Vidu 3: San xudt hon hop ¢é tac dung e ché su san sinh NO
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Dé san xuat hon hop ¢6 tac dung tc ché su san sinh NO, tién hanh can lan lugf[ 350 mg
hoat chét hydroxychavicol, 200 mg hoat chat N-3,5-dimetoxy-4-hydroxyxinamoylpyrol, 200
mg hoat chét cafeoyl aldehyt, 150 mg hoat chat 4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol
va 100 mg hoat chét (—)-(6aR,7R)-N-axetylnorushinsunin thu dugc tor Vidu 1, tién hanh tron
déu trén thiét bi tron dén khi thu duoc hon hop déng nhét, sau d6 b6 sung mot luong vira du
etanol dé hoa tan hoan toan hon hop. Sau khi say kho trén thiét bi sdy tdng soi, nghién min,
thu duoc 1,0 g hén hop dang bot (bot PHCE).

Vi du 4: Xac dinh hoat tinh tc ché su san sinh NO ctia hon hop trén dong té bao RAW
264.7
+ Nudi cy té bao:

Té bao RAW 264,7 dugc nudi trong moi truong DMEM-F12, FBS 10% dén do phu
70-80 %, sau do té bao duoc céy chuyén qua trong dia 96 giéng dé thuc hién thi nghiém voi
cac thay dbi vé nf”)ng do LPS, mat do té bao, cac diéu kién gay doi té bao, thoi gian u voi
LPS. Sau do, 50 ul. dich noi trong dia 96 gié’ng nudi té bao (sau khi da o voi LPS va dat
duoc cac chi tiéu vé thoi gian va thanh phan thi nghiém) duoc chuyén sang dia 96 giéng
khac va bd sung mét thé tich 50 pL thude thi Griess, i 10 phut. Do OD bude séng 550 nm.

+ Phuong phép xac dinh hoat tinh e ché su san sinh NO:

Té bao RAW 264.,7 duoc cdy vao dia 96 giéng vai mét do 10* té bao/giéng, 0 trong 12
gidy & diéu kién 37 °C, 5 % CO,. Huat bo moi truong cii va thay thé bang moi truong chira 1
% FBS, 0 trong 6 gio. Sau do, thay moi truong cii bang méi trudng co chira hdn hop hoic
céc hoat chit (hodc déi chung duong-Celastrol) ¢ cac nong do khéc nhau va LPS ndng do
0,5 pg/mL, 24 gio. Hat 50 pl dich noi trong mdi giéng sang dia 96 giéng khac va bd sung
50 pl thube thtr Griess, u 10 phat. Do OD tai budce séng 550 nm. Kha nang e ché su san

sinh NO duoc tinh biang cong thirc:

ODssoum kich thich LPS khong tri liéu — ODssonm kich thich duoc tri liéu
550nm K g1t e 550 ; LY 100 (%)

Kha nang uc ché = - - R ;
ODssoum kich thich LPS khong tri 1iéu — ODssonm khong kich thich LPS
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Béang 1. Hoat tinh trc ché su san sinh NO cta hon hop va cac hoat chét thu duoc tir phén trén

mat dat cdy tiéu 14 mong (Piper hymenophyllum)

STT Hon hop/hoat chat Ky hiéu % trc ché
(tai ndong do 10 pg/mL)
I | Hon hop PHCE 115,2+2.8
2 | Hydroxychavicol PH-1 90,2 £3.6
3 | N-3,5-dimetoxy-4-hydroxyxinamoylpyrol PH-2 84,1 +4,5
4 | Cafeoyl aldehyt PH-3 76,0 £ 1,2
5 | 4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol PH-4 682+24
6 | (—)-(6aR,7R)-N-axetylnorushinsunin PH-5 442+ 3,2
7 | Celastrol 116,8 £ 1,0

Két qua bang 1 cho thiy tai nong do 10 pg/mL, 03 hoat chat PH-1, PH-2 va PH-3 déu
thé hién kha nang uc ché su san sinh NO véi gia tri irc ché trong khoang 76,0 — 90,2%. Hoat
chit PH-5 ¢6 téc dung tc ché yéu nhét su san sinh NO (44,2%), tiép dén 1a hoat chat PH-4
voi gia tri ic ché 1a 68,2%. Trong cac mau thi, hon hop PHCE c¢6 tac dung c ché Su san
sinh NO manh nhét (115,2%) va manh tuong duong véi chat doi chung duong-Celastrol
(116,8%). Hon hop PHCE chtra 5 hoat chét bao gébm hydroxychavicol, N-3,5-dimetoxy-4-
hydroxyxinamoylpyrol, cafeoyl aldehyt, 4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol va (—)-
(6aR,7R)-N-axetylnorushinsunin, trong d6 4 hoat chit bao gém hydroxychavicol, N-3,5-
dimetoxy-4-hydroxyxinamoylpyrol, cafeoyl aldehyt va 4-(3-metoxy-1-propen-1-yl)-1,2-
benzendiol da dugc ching minh c6 tac dung uc ché manh su san sinh NO va déng vai tro
quyét dinh dén hoat tinh sinh hoc ciia hon hop (V. D. Hoang, P. H. Nguyen, M. H. Tran, N.
T. Huynh, H. T. Nguyen, B. S. Min, D. C To. Identification of Anti-inflammatory
Constituents from Vietnamese Piper hymenophyllum. Revista Brasileira de Farmacognosia,
2020, 30, 312-316). Hoat chit con lai, (—)-(6aR,7R)-N-axetylnorushinsunin dugc biét dén
c6 tac dung uc ché yéu su san sinh NO. Ba trong bdn hoat chéit chinh trong hdn hop PHCE
bao gdm hydroxychavicol, N-3,5-dimetoxy-4-hydroxyxinamoylpyrol va cafeoyl aldehyt
ngoai chiém 75% hdn hop (vé khdi lugng) thi ching con c6 tic dung trc ché manh su san
sinh NO véi cac gia tri [Csp lan luot 1a 4,5, 7,2 va 9,3 uM (V. D. Hoang, P. H. Nguyen, M.
H. Tran, N. T. Huynh, H. T. Nguyen, B. S. Min, D. C To. Identification of Anti-

inflammatory Constituents from Vietnamese Piper hymenophyllum. Revista Brasileira de
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Farmacognosia, 2020, 30, 312-316). Hoat chit con lai trong 4 hoat chat chinh, 4-(3-
metoxy-1-propen-1-yl)-1,2-benzendiol ngoai chiém 15% hdn hop PHCE (vé khi lugng) thi
con ¢6 tac dung tc ché trung binh su san sinh NO véi gia tri ICso = 25,0 pM (V. D. Hoang,
P. H. Nguyen, M. H. Tran, N. T. Huynh, H. T. Nguyen, B. S. Min, D. C To. Identification
of Anti-inflammatory Constituents from Vietnamese Piper hymenophyllum. Revista
Brasileira de Farmacognosia, 2020, 30, 312-316). Nhiing két qua trén da li giai dugc 4
hoat chit chinh tao nén hon hop PHCE c6 tac dung hiép d&lg rdt manh tc ché su san sinh
NO (116,2%).

Vi du 5: San xuat ché phém hd tro diéu tri bénh viém

Cén lay 4 g hdn hop bot PHCE thu duge tir Vi du 3, nghién min va ray qua luéi c& 16
0,75mm. Cac thanh phé‘m ta duoc bao g@)m canxi cacbonat, tinh bdt my, lactoza va magie
stearat duoc nghién va riy qua ludi ¢d 16 0,75mm dé thu cic dang bot min.

Phéi tron lan luot 4 g hdn hop bot PHCE véi 0,2 g canxi cacbonat. Tiép do la phéi tron
v6i 0,4g tinh bot my. Sau khi tron déu, phdi tron tiép vai 0,32g lactoza va tron déu thu duge
hdn hop bot khd. Qua trinh nay co thé duoc thuc hién trong thiét bi trén trong 15 phut dé
thu dugc hon hop bot dong déu.

Trong budc thu ché pham dang cdm tron, tién hanh phdi tron 0,2g magie stearat v6i
4,92¢ hén hop bot kho. Tiép do, hdn hop bdt kho nay dugce chuyén vao thiét bi xat dé thu
ché pham dang cém tron (ché pham CPTV) ho tro diéu tri bénh viém.

Vi du 6: Tac dung chéng viém cip trén mo hinh gdy phu chén chudt cbng tring bang
carrageenan ctia ché pham CPTV

Tac dung chong viém cip duoc danh gid trén mo hinh gdy phil chan chudt cong tring
bang carrageenan, theo phuong phap ctia Winter va cong su (C.A. Winter, E.A. Risley,
G.W. Nuss. Carrageenan induced edema in hind paw of the rat as an assay for anti
inflammatory drug. Proceedings of the Society for Experimental Biology and Medicine,
1962, 111, 544-574). Chudt cong trang dugc chia ngau nhién lam 4 16, mdi 16 10 con: Lo 1
(16 chung): ubng nude cat; Lo 2 (tham chiéu): uéng diclofenac sodium lidu 15mg/kg/ngay;
L6 3 (16 tri 1): ubng ché phim CPTV lidu 17mg/kg/ngay; Lo 4 (L6 tri 2): udng ché pham
CPTV lidu 34mg/kg/ngay. Chudt duge udng thude hodc nude cit 5 ngay lién tuc trude khi
gdy viém. Ngay thir 5, sau khi uéng thude thir 1 gid, chudt duge giy viém bang cach tiém
carrageenan 1% (pha trong nudc mudi sinh 1y, ngay trude khi tiém) 0,1 mL/chudt vao gan

ban chin sau, bén phai ciua chudt. Chudt dugce nhin déi qua dém, nudc uodng tu do. Do thé
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tich chan chudt (dén khép co chan) bang may do thé tich ban chan chudt (Plethysmometer)
vao cac thoi diém: Trude khi gdy viém (V0); sau khi gdy viém 2 gio (V2), 4 gid (V4) va 6
gio (V6) va 24 gio (V24). Murc do tang thé tich chan chudt duoc tinh theo cong thire:

vVt - V0

0/ — x 100
Ko VO

Trong do:
+ X% la ty 1& % tang theé tich ban chan chudt
+ V0 la thé tich ban chan chudt ngay sau khi tiém carrageenan.
+ Vit 1a V2, V4, V6 va V24 (thé tich ban chan chudt & céc thoi diém sau 2, 4, 6 va 24
gi0 sau khi tiém carrageenan).

Tac dung ac ché viém cép duoc biéu thi béng % giam muc do tang thé ban chan chuot
ctia 16 ding thube nghién ctru so véi muac do ting cia 16 ching sinh Iy va duoc tinh theo
cong thic:

Mc — Mt
Mc

Y%: XlOO

Trong do:

Y% la ty 1€ % giam muc dd phu ban chan chudt;

Mec 1a ty 18 % ting thé tich ban chan chudt 16 ddi chiing va Mt 1a ty 1& % ting thé tich
ban chén chudt ¢ 16 diing thude nghién ciru.
Béng 2. Anh huéng ctia ché pham CPTV tdi ty 1é % tang thé tich ban chan chudt & cac thoi

diém sau gdy viem (n = 10).

% tang thé tich ban chan chudt ¢ cac thoi diém sau gdy viém
Cac 10 thi nghiém

X2% X4% X6% X24%
L6 ching 53,05+ 7,16 | 58,45+ 5,41 50,25 + 6,35 14,02 £ 4,01
Diclofenac 2898 +£5,15 |32,25+6,26 |31,06+38,05 7,99 £ 3,95
Lot ] 2992 +5,06 |32,27+5,35 31,55+6,19 8,12 +2,87
Lotri2 28,98 +598 |31,92+423 30,25+ 6,11 8,01 3,64

Két qua bang 2 cho thiy ¢ tat ca cac 16, chan chudt phu to nhét tai thoi diém sau gdy
viém phu 4 gid va tai thoi diém sau gdy viém phu 6 gio do thdy giam dan. So v&i 16 ching
sinh 1y, ty 18 % tang thé tich ban chén chudt cta cac 16 dung ché pham CPTV va 16 ding
diclofenac giam rd (sau tiém carrageenan). Ché phdm CPTV & ca 2 lidu ding déu thé hién
r3 tac dung chéng viém trén md hinh gy pht viém chin chuot cbng bing carrageenan. Tac
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dung chong viém dugc danh gid thong qua muc do te ché tdng the tich phu viém, do do tac

dung chong viém cia ché pham CPTV ¢6 xu hudng dap ung tang theo muc liéu.

Bang 3. Ty 1& % trc ché (1%) phu viém cép ban chan chuot.

, Ty 1& % e ché phu viém cap ban chan chudt (1%)
Thot diém sau gy phu . - . _ :
Ché pham CPTV licu 1 | Ché pham CPTV liéu 2 | Diclofenac
Sau 4 gio 41,58 42,19 42,07
Sau 6 gio 39,91 41,26 40,14
Sau 24 gio 39,02 39,64 39,34
Gid tri trung binh + SD 40,17+ 0,53 41,03+ 2,12 40,52+ 2,21

Két qua biang 3 cho thdy tai cac thoi diém 4 gio, 6 gid va 24 gio sau gdy phu viém, cac
16 dung ché phdm CPTV ciing nhu 16 ding diclofenac déu thé hién ro tic dung tc ché phu
viém. Trung binh ty 1& % wc ché phu viém & cac 16 dung ché pham CPTV lidu 1, liéu 2 va
diclofenac 1an lugt 1a 40,17%, 41,03% va 40,52%. |
Vi du 7: Tac dung chéng viém man theo mo hinh gdy u hat trén chudt cong tring ciia ché
pham CPTV

Chudt cdng tring dugc chia ngdu nhién lam 4 16, mdi 16 10 con: L6 1 (16 chtmg): ubng
nude cit; Lo 2 (tham chiéu): udng diclofenac liéu 15mg/kg/ngay; Lo 3 (16 tri 1): udng ché
phiam CPTV liéu 17mg/kg/ngay (licu du kién co tac dung); Lo 4 (Lo tri 2): ubng ché pham
CPTV liéu 34mg /kg/ngay (gap doi lidu 1).

Gay viém man bing cach cdy hat amiant vo khuan (30 = 0,1mg) da tiét tring (sdy &
nhiét do 120 °C trong 1 gid) vao dudi da lung hai bén cia chudt. Sau khi céy u hat, chudt
duoc ubng nude cit hodc ché pham CPTV lién tuc trong 6 ngay. Ngay thi 7 tién hanh giét
chuot béng cloroform, béc tach khéi u hat, séy kho ¢ nhiét do 56 °C trong 18 gid. Can trong
luong u hat sau khi da duogc siy kho.

Bang 4. Téac dung giam trong luong u hat (mg/100 g) cia ché pham CPTV (n = 10).

Lo Trong lugng trung binh u hat| Ty 1€ giam trong luong u hat (%)
L6 ching 37,02 £5,68 0
Diclofenac 27,85+ 5,05 23,87
Lotri ] 28,54 +4.21 22,85
Lo tri 2 27,91 + 5,64 23,92
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Két qua bang 4 cho thiy ca diclofenac va ché pham CPTV & 2 liéu déu lam giam khbi
lugng u hat khi so vdi 16 chung. Trong luong trung binh u hat ¢ 16 dung ché phim CPTV
lidu 2 14 27,91 mg va giam hon so vdi 16 dung ché phdm CPTV lidu 1 (28,54 mg).

Nhu véy, tr nhiing két qua trén cho thdy bang cach phoi tron 5 hoat chat theo ti 1& tbi
uu cho phép tao hon hop c6 hiéu qua tc ché manh su san sinh NO in vitro. Ché pham dugc
san xuét tor hdn hop va ta dugc ¢é tac dung lam giam sy ting thé tich phu viém ban chan
chuot va giam trong luong u hat in vivo. Diéu nay ching to 1‘§1ng ché phém thu duoc tir hdn
hop va céc ta dugc phéi tron theo ti 1€ t6i uu ¢6 tac dung ho tro diéu trj viém.

Hiéu qua dat dugc cia gidi phap hiru ich

Hon hop tc ché manh su san sinh NO theo gidi phap htru ich duoc phéi tron mot cach
chon loc 5 hoat chat hydroxychavicol, N-3,5-dimetoxy-4-hydroxyxinamoylpyrol, 4-(3-
metoxy-1-propen-1-yl)-1,2-benzendiol, cafeoyl aldehyt va (—)-(6aR,7R)-N-
axetylnorushinsunin duogc chiét chon loc tir phan trén mat dit cay tiéu 14 mong (Piper
hymenophyllum). Viéc thir nghiém thanh cong va chimg minh hiéu qua cta hén hop cho
phép mé ra huéng phat trién ngudn duoc chat trén co sé cac hop chét ¢6 ngudn goc thién
nhién dé phat trién thude diéu trj bénh viém.

Hon hop e ché su san sinh NO theo giai phap hitu ich ¢6 hiéu qua tic dung theo cach
hiép ddng. Bang thuc nghiém da ching to rang, khi két hop 5 hoat chét hydroxychavicol, N-
3,5-dimetoxy-4-hydroxyxinamoylpyrol, 4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol,
cafeoyl aldehyt va (—)-(6aR,7R)-N-axetylnorushinsunin thu duoc tir phan trén mat dit cay
tiéu 1a mong (Piper hymenophyllum) theo ty 1& thanh phan 35/20/20/15/10 (w/w/w/w/w)
theo trong lugng, hon hop tc ché su san sinh NO in vitro thu duoc ¢6 hiéu qua hiép déng,
hiéu qua cho thiy ¢6 tac dung tc ché 1én t&i 115,2% va manh tuong duong véi chit dbi
chimg duong-Celastrol (116,8%). Piéu nay cho thiy hiéu qua vuot troi ctia hdn hop theo
gidi phdp htru ich khi thu nghiém kha nang tc ché su san sinh NO in vitro trén té bao
RAW264.7.

Quy trinh san xuat hdn hop e ché su san sinh NO theo giai phap hitu ich cho phép
chiét chon loc tung phan doan va cac hoat chit ¢ hoat tinh sinh hoc tir phén trén mat dat
ciy tiéu la mong (Piper hymenophyllum) véi do tinh khiét cta ting hop chat 1én t6i 98%.
Piéu nay cho phép phat trién ngudn hoat chat phuc vu cho céng nghiép duge.

Ché pham hd trg diéu tri bénh viém theo giai phap hitu ich duoc thit nghiém trén dong
vét, kha nang lam giam su ting thé tich pht viém ban chan chudt va gidm trong luong u
hat cta ché pham cho phép phat trién va san xuét san pham dudi dang thube hodc thuc

pham chuc nang trong ho tro diéu tri cac bénh viém.
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YEU CAU BAO HQ

1. Quy trinh san xudt hon hop uc ché su san sinh NO tir cdy tiéu 14 mong (Piper
hymenophyllum), trong d6 quy trinh nay bao gbm céc budc:

a) chuén bi nguyén liéu bang cach thu phan trén mat dat cay tiéu 1a mong, loai bd tap
chit, chat nho, rira sach va séy kho dén khdi lugng khong ddi & nhiét do nam trong khoang
tir 40 dén 60°C va xay nho dén kich thudc khoang 0,2 mm thu dugc nguyén liéu bot cay tiéu
14 mong;

b) chiét nguyén liéu bang cach chiét nguyén liéu bot cay tiéu 14 méng véi metanol theo
ty 16 1/5 (khdi luong/thé tich) trong didu kién hoi luu, thoi gian chiét tr 40 dén 60 phut &
nhiét do nam trong khoang tur 55 dén 65°C, sau khi thu dich chiét, loai dung méi thu cao
chiét metanol (PHM), sau d¢ hoa tan trong nudc nong theo ti 1& 1/1 (khéi lugng/thé tich)
trong didu kién siéu 4m thu duge hon hop chiét dang long (PHW);

¢) chiét loai tap chit bang cach bo sung n-hexan vao hdn hop chiét PHW theo ty 1& 3/1
(thé tich/thé tich), khudy va lic déu trong 30 phut, sau do dé ling trong vong 1 gio dé thu
phan doan nudc, sau d6 phan doan nude duoc bo sung cloroform theo ty 18 3/1 (thé tich/thé
tich), sau khi khudy dé chiét phan doan trong 30 phut, phan dich duoc dé ling trong vong 1
gi0 thu phan doan chloroform va cit loai dung méi thu dugc cao chiét chloroform (PHO),
sau d6 phan doan nudce (khong tan trong cloroform) tiép tuc duoc bé sung etyl axetat theo ty
18 3/1 (thé tich/thé tich), sau khi khudy dé chiét phan doan trong 30 phut, phan dich dugc dé
lang trong vong 1 gid rdi thu phan doan etyl axetat, sau khi cét loai dung moi thu duge phan
cao chiét etyl axetat (PHE);

d) thu phén doan chta céc hoat chat cua hdn hop bang cach dua cao chiét PHC lén cot
sdc ky voi chit hip phu la silica gel ¢6 kich ¢& 230 dén 400 mesh, sau dé st dung hé dung
moi rua giai la n-hexan/axeton lan luot theo ty 1& 15/1, 12/1, 10/1, 8/1, 6/1, 4/1, 3/1 va 2/1
(thé tich/thé tich), thu phan doan n-hexan/axeton c6 ty 1& 6/1, 3/1 va 2/1 ¢6 ki hiéu lan lugt
la PHC-5, PHC-3 va PHC-2; cao chiét etyl axetat thu duoc & budce trén cling dugce dua 1én cot
sdc ky véi chit hip phu 1a silica gel ¢6 kich ¢& 230 dén 400 mesh, sau d6 sir dung hé dung
moi rira gidi la diclometan/axeton lan luot theo ty 18 100/1, 50/1 va 20/1 (thé tich/thé tich),
thu phan doan c6 ki hiéu la PHE-3;

e) thu cac hoat chit cta hon hop béng cach dua phan doan c6 ki hiéu PHC-5 [én cot
sic ky ODS véi chat hap phu la silica gel pha dao RP-18 c6 kich c& hat 40 dén 63 pm theo

tileé 1/10 (khéi IU’Q'ng/khéi luong) vai hé dung mdi rua giai la axeton/nuée lan luot theo ty
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18 1/1, 2/1, 3/1 va 4/1 (thé tich/thé tich), sau khi ¢6 loai dung mdi thu duogc hoat chét
hydroxychavicol dang dau, khong mau;

phan doan co ki hiéu PHC-3 dugc nhdi lén cot sic ky ODS vai chét hép phu la silica
gel pha dao RP-18 c6 kich c& hat 40 dén 63 pum theo ti 18 1/10 (khoi luong/khéi lugng) véi
hé dung moéi rira giai 1a axeton/nude 1an lugt theo ty 16 2/1, 3/1 va 4/1 (thé tich/thé tich), sau
khi ¢6 loai dung moi thu duoc hoat chét N-3,5-dimetoxy-4-hydroxyxinamoylpyrol dang ran
vo dinh hinh, mau vang va hoat chat (-)-(6aR,7R)-N-axetylnorushinsunin tinh thé hinh kim,
khong mau;

phéan doan co ki hi¢u PHC-2 dugce nhdi 1én cdt sic ky ODS voi chét hép phu 1a silica
gel pha dio RP-18 ¢o kich ¢& hat 40 dén 63 um theo ti 1& 1/10 (khéi luong/khdi luong) véi
hé dung moi ria gidi la metanol/nudc lan luot theo ty 1& 1/1, 3/1, 5/1, 7/1 va 10/1 (thé
tich/thé tich), sau khi ¢6 loai dung mdi thu duoc hoat chat 4-(3-metoxy-1-propen-1-yl)-1,2-
benzendiol dang ran, mau vang nhat;

phéan doan c¢o6 ki hi¢u PHE-3 dugc nhdi lén cot sic ky ODS voi chét hép phu la silica
gel pha dio RP-18 ¢ kich c¢& hat 40 dén 63 pum theo ti 18 1/10 (khdi lugng/khdi luong) voi
hé dung méi rira giai la acetonitrile/nude 1an luot theo ty 16 1/2 va 1/1 (thé tich/thé tich), sau
khi ¢6 loai dung méi thu duoc hoat chét cafeoyl aldehyt dang rin, mau tring; va

f) thu hén hop tc ché su san sinh NO béng cach hoa tan 5 hoat chét thu duoc & budc

e) theo ty 1€ % trong luong sau:

hydroxychavicol: 20-40
N-3,5-dimetoxy-4-hydroxyxinamoylpyrol: 15-30
cateoyl aldehyt: 15-30
4-(3-metoxy-1-propen-1-yl)-1,2-benzendiol: 8-20
(—)-(6aR,7R)-N-axetylnorushinsunin: 5-15

vao mot luong vura du etanol, sau khi say kho trén thiét bi sy tang soi, nghién min thu dugc

hon hop dang bot.
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