Nghién ctru khoa hoc céng nghé
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1. MO PAU

Ecdysteroids 1a cac hop chat chuyén hoa thir cip chira trong nhiéu loai dong,
thuc vat. O con trung ecdysteroids 1a mdt hoocmone quan trong tham gia vao qua
trinh 10t x4c va bién thai. Trong thuc vat, ecdysteroids duoc tong hop va hoat dong
nhu mot phytoalexins, bao vé thuc vat khoi cac loai con trung va tuyén trung o dat
hodc dap tng lai cac diéu kién bt loi ciia méi trudng. Ecdysteroids tham gia vao cac
qué trinh sinh hoa va sinh 1y cta cdy trong, ¢ thé anh huong dén qua trinh phat sinh
hinh thai thuc vat, nhu 1a mot hop chat hoat dong sinh ly tham gia vao kéo dai
coleoptiles, kich hoat alpha-amylase, lam cham qua trinh vang 14 [4].

Céc phytoecdystreoids dau tién dugc tim thay trong 14 cay Podocarpus nakai
boi nha nghién ciru Nhat Ban trong chuyén khéo sat vé thuc vat dan toc & Dai Loan
nim 1966. Ké qua nghién ctru sang loc cac loai thyc vat nham phat hién
ecdysteoroids trén quy mo 16n do céc nha khoa hoc Nhat Ban tién hanh cho thay
5,1% trén tong so loai duoc phan tich (1056 loai thudc 186 ho, 738 chi) ¢ hoat tinh
ctia “hormone 16t xac”. Trong mot nghién ciru khac c6 t6i 24 trén téng sb 64 loai
phat hién thay ecdysteroid. Nghién ciru sang loc ¢ tuyén chon 131 loai thyc vat &
cac ving Uran, Kavkaz, Vién dong (Nga) va Trung Qudc [11] cho thiy xac suat bat
gip ecdysteroids cao — 34/131 loai chira 20-hydroxyecdysone (20E) - hop chat dién
hinh, chiém ty 1& 16n nhét trong sb cac phytoecdysteroids [5].

Déi véi dong vat co vii, ké ca ngudi, ecdysteroids khong co hoat tinh hormone,
doc tinh thdp (LDs ctia 20E — 6g/kg thé trong) tac déng ¢6 loi dén qua trinh trao déi
chat, hd tro duy tri glucose (glam glucose mau) va on dinh lipid (giam cholesterol
trong mau bang cach giam tong hop cholesterol va ting di héa chiing hodc kich thich
chuyen hoa cholesterol thanh axit mat), c6 tic dung bao v¢ gan, tang tiét mat, tang
cuong kha nang hoat dong cta co thé trong diéu kién bat loi [7]. Trén chuot voi lidu str
dung 10mg/kg thé trong qua dudng udng, 20E co tac dung chdng tiéu duong va chéng
béo phi. Ngoai ra, 20E 1am giam biéu hién ctia phosphoenolpyruvate carboxykinase va
glucose 6-phosphate, giam san xuat glucose O gan va gay ra phosphoryl hoa Akt2,
tang biéu hién adiponectin trong mé m& va ting tuan hoan adlponectln dén khéi mé.
Ecdysteroids cai thién tinh trang da, hoat dong nhu chét (rc ché collagenase va diy
nhanh qu4 trinh chita lanh cac vét thuong nho va vét bong, cai thién hoat dong cua hé
thdng mién dich [8], c6 hoat tinh chdng stress oxi hoa, bao vé chdng lai qua trinh
peroxid héa lipid boi cac gde tu do & lidu lugng rat thap - 0.1mg/kg thé trong. Bao céo
ctia Xun X.N. va cong su cho thiy ecdysteroids con c6 tac dung chéng lai cac tac hai
cua thude benzodiazepine hodc rugu.
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Mic du c6 nhiéu nghién ctru tng dung ecdysteroids trong sinh hoc, y hoc va
nong nghiép, nhung tai Viét Nam, huéng nghién ciru vé nhom hoat chit nay trén
thuc vat chua duoc quan tdm nhiéu. Cac bao cdo nghién ciru vé phytoecdysteroids
tai Viét Nam chu yéu tap trung khao sat thanh phan héa hoc cua timg loai riéng 1¢é,
khong mang tinh hé¢ théng, nhu: 14 dau (Morus alba), cay lugc vang (Callisia
fragrans), binh linh cong manh (Vitex leptobotrys), nguu tit bac (Achyranthes
bidentata), nguu tat nam (Achyranthes prostrate)...Bai bao nay trinh bay mot s két
qua nghién ctru sang loc cac loai thuc vat Vuon Qudc gia Nam Cat Tién (Pong Nai)
nham phat hién loai chira ham luong ecdysteroid cao (20E) dinh hudng 1am nguyén
lidu bao ché cac ché pham khac nhau.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

Mot sb loai thyc vat thudc ho Amaranthaceae (chi Amaranthus, Cyathula,
Gomphrena), Malvaceae (chi Sida), Meliaceae (chi Sandaricum), Verbenaceae (chi
Vitex) thu thap tai Vuon qudc gia Nam Cat Tién, tinh Pdng Nai (thang 5/2016) dugc
TSKH Kuznesov A.N. (Vién Sinh thai nhiét doi, Trung tdm Nhiét doi Viét - Nga) xac
dinh, mau tiéu ban luu giit tai Vién Y sinh nhiét d6i, Trung tam Nhiét d6i Viét - Nga.

2.2. Hoa chit, thiét bi
- Axetonitrin, metanol (Merk);

- Chit chuan 20-hydroxyecdysone (20E, 99,9%) do Vién Sinh hoc Komi —
Lién bang Nga cung cap;

- May sic ky 1ong hiéu ning cao (HPLC) Agilent 1200, can phan tich, can ky
thuat, may say, may nghién va cac dung cu, thiét bi khéc.

2.3. Phuwong phap nghién ciru

- Phuong phap nghién ciru va thu mau ngoai thyc dia tién hanh theo [1]: Piéu
tra, thu mau theo tuyén, voi mdi loai déu lay mau tiéu ban va mau phan tich. Panh
s6, ghi chép va ép miu tiéu ban, siy ¢ nhiét do 50°C va bao quan miu trong thi
polyetylen chta silicagel phuc vu viéc dinh danh. Mau thyc vat dé phan tich chia
thanh cac bo phan (than, 14, canh, ré, hoa...). Siy mau & nhiét d6 60°C dén khbi
lwong khong d6i, xay nho va bao quan mau trong binh hut 4m chta silicagel.

- Phuong phép phan tich 20E trong mau thyc vat:

+ Xir Iy mau: Ngam chiét 100 mg bot miu (can trén can phan tich) voi 3 ml
dung dich methanol 60% & 25°C trong 16h. Ly tam thu dich ndi (12000 vong/phut,
25 phat), pha loang 1 ml dich néi v&i 2 ml nuée cat, sau d6 cho dich chiét nay qua
cot Diapak Ci (BioChemMak, Lién bang Nga) va rira giai bang methanol 60%.

+ Phan tich mau trén may HPLC Agilent 1200, cot Zorbax Eclipse XDB-C18
(5um, 4,6x150 mm). Thanh phan pha dong: nudc/axetonitrin (8:2), toc do dong
Iml/phut, A = 242 nm. Nhiét d6 cot: 30°C.
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+ Cong thirc tinh ham lwong 20E trong mau phan tich:

9% C
C% = x100

C%: ham luong 20E trong mau phén tich (% khdi lugng chét kho);
C: ham lwong 20E tinh theo dién tich pic trén séc ky do;

m: khéi lugng bot mau (g).

3. KET QUA VA BAN LUAN

Trén co s& cac két qua nghién ctru sang loc hé thuc vat Vuon Quéc gia Cic
Phuong trudc day cho théy cac loai thuc vat thudc chi Cyathula, Achyranthes (ho
Amaranthaceae), Sida (ho Malvaceae) va Vitex (ho Verbenaceaae) chiém uu thé véi
ham luong ecdysteroids duoc danh gia 1a c6 trién vong 1am duoc lidu [10]. Vi vay,
nghién ctru nay di tap trung thu thap cac mau thuc vat thudc cac chi nay trong
chuyén khao sat tai Vuon Qudc gia Cat Tién (Pong Nai).

Theo bao céo két qua diéu tra thuc vat rung khu vyc Nam Cat Tién cta Phan
vién Diéu tra quy hoach rimg II, chi Binh linh (Vitex) dtg hang thir 6 (2,8%) trong
sO cac loai cay uu thé co sd lugng cac thé loai trén 1%. Trong d6 cac loai Vitex
pierreana, Vitex canescens va Vitex negundo var. cannabifolia bat gip kha nhiéu
trén cac tuyén khao sat thuc vat.

Sic ky d6 20E ctia mau chét chun va mau nghién ctiru duge thé hién trén hinh 1
va 2. Xac nhan sy ¢6 mit cua 20E trong mau nghién ctru thong qua so sanh thoi gian luu
v6i mau chuan 20E (4 min) trén sdc ky d6. Ham lugng 20E trong mau nghién ctru dugc
xac dinh bang cach so sanh dién tich pic voi chit chudn va dya vao dudng chuén.
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Hinh 1. Sic ky do chit chuén 20E

132 Tap chi Khoa hoc va Céng nghé nhiét d&i, S6 13, 11 - 2017



Nghién ctru khoa hoc cng nghé

(%]

Hinh 2. Sic ky d6 mau 14 non Vitex tripinnata

Két qua xac dinh ham luong 20E trong cac mau thuc vat duoc trinh bay trong

bang 1.
Bang 1. Ham luong 20E trong cic mau thuc vat Vuon Qubc gia Nam Cat Tién
Tén loai Vi tri ldy miu B phan H;g‘];"ff/’o“g

Ho Amaranthaceae

Alternanthera Trung tam Du lich sinh thai va moéi truong La KPH
brasiliana Canh KPH
Cyathula Bén do Phan trén mit 0,05
prostrata dat

Gomphrena Moc ven dudong Phan tr,én mat 0,06
celosioides dat

Ho Malvaceae

Sida acuta Tram kiém 1am Pak Lua La 0,55

Canh 0,13
Sida rhombifolia | Tram kiém 1am Pak Lua La 0,46
Canh 0,32

Ho Tetramelaceae

Tetrameles Ciy  Tung 11°27'045" N, Vo 0,002
nudiflora 107"21’855" E. B6 cao 176m so v6i muc nudc

bién

Ho Verbenaceae

Vitex canescens | Trung tdm Du lich sinh thai va moéi truong Vo 0,91
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< x Ham lwgng
Tén loai Vi trila a Bo pha y
én loai i tri 1ay mau 0 phan 20E, %
Vitex Nha nam, 11°25'174" N, 107°25'604" E. Do La 0,26
leptobotrys cao 133m so v4i muc nudce bién Canh 0.40
Vo 0,53
Hoa+qua 0,67
Vitex canescens | Chudng gu, 11°25'428" N, 107°25'690" E. La Vviét
Do cao 144m so v4i muc nude bién Canh 0,007
Hoa Viét
Vo 0,93
Vitex canescens | Tram kiém 1am Pa Ko, 11°28'074" N, Vé 1,11
107"27’@33" E. B§ cao 140m so vdéi muc
nudc bién
f x Ham lwong
Tén loai Vi tri lay ma B0 pha *
én loai i tri lay mau 0 phan 20E, %
Vitex canescens | Puong di  Doi 2, 11°24'356" N, La+ngon 1,56
107°24'443" E. D§ cao 436m so vGi muc Canh 0.87

nudce bién; choi non tai sinh

Vitex tripinnata | Tuyén thyc vat s6 3, 11°26'494" N, Chdi non 3,44
107°25'927" E. Chiéu cao cay 11m

Canh 0,26
Vo 0,29
Vitex tripinnata | Pudng di tram kiém 1am I?ék Lua, Chdi non 3,42
11°26'551" N, 107°25'949" E. Chiéu cao cay Canh 039
7m ’
Vitex pinnata Puong di tram kiém ldam Dik Lua, La KPH
11°26"365" N, 107°25'459" E. B cao 160m Canh KPH
so v6i myc nudce bién. Chiéu cao cdy 6m
Vé 0,19
Vitex pinnata Tuyén sinh thai, 11°26'448" N, La 0,06
var. ptilota 107°24'917" E. By cao 156m so v6i muyc Canh KPH
nudc bién. Chiéu cao cay 13m
Vé 0,21

KPH: khong phat hién.

Ho Amaranthaceae: C6 23 loai thudc 9 chi trong ho Dén chira 20E [12]. Tai
Nam Cat Tién thu duoc 3 loai thuc vat than thao thudc ho Dén: Cyathula prostrate,
Alternanthera brasiliana, Gomphrena celosioides. Phan trén mat dat cua chung
khong c6 hodc chi chtra ecdysteroids ham luong thap. Theo [10] trong 14 Cyathula
prostrate (pha sinh trudng - c6 hoa) thu hai tai Cac Phuong chira 0,18% 20E. Ham
lwong 20E phan trén mat dat ciia Cyathula prostrate (pha sinh truéng - sinh dudng)
thu hai tai Nam Cat Tién chi dat 0,05%, it hon gan 4 1an. Két qua nay c6 thé duogc
giai thich do thoi gian thu mau, méi trudng sdng, bao gém cac yéu tb vé dia 1y, khi
hau va pha sinh truong khac nhau. Mat khac, su tich Ity 20E trong thuc vat co thé
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dat ham lugng cao ¢ giai doan chdi non hodc giai doan sinh san (trudc hodc trong luc
c6 hoa). Trong y hoc dan toc ctia mot sb nude bod phan ré cua cac loai thudc chi
Cyathula duoc ding voi cong dung giéng nhu thuc vét chi Achyranthes, do r& cua
chiing c¢6 chira ecdysteroids. Tuy nhién trong dot khao sat tai Nam Cat Tién, sb
luong ca thé thuc vat chi Cyathula bat gap rét it, khong di mau ré cho phan tich xac
dinh ham lugng 20E.

Ho Malvaceae: Sida 1a mot chi thao mdc quan trong trong y hoc dén toc & nhiéu
qudc gia gdbm khoang 200 loai thudc ho Malvaceae [9]. Chung phan bd nhu c¢6 dai noi
dat hoang & cac ving nhiét déi va can nhiét d6i. Thanh phan hoa hoc cia thao moc
Sida gdbm cac nhom hoat chat chinh nhu alkaloids, flavonoid va ecdysteroid. Theo mot
s6 bao cdo nghién ctru trudc day, hoat tinh “hormone bién thai” dugc tim thay trong
cac loai thuc vat: Sida carpinofolia, S. cardifolia, S. rhombifolia, S. spinosa, Napaea
dioica, Urena lobate. La Sida acuta thu hai & Nam Cat Tién chira ham lugng 20E
twong ddi cao (0,55%). Trong 1a S. rhombifolia ham luong 20E thdp hon (0,46%).
Ham luong 20E trong canh cua hai loai nay dao dong tir 0,13% dén 0,32%.

Ho Verbenaceae: S6 liéu bang 1 cho thdy ¢ cac bo phan khac nhau cua ciy sé&
c6 ham luong 20E khac nhau. Hau hét cac mau vo Vitex déu chira 20E v6i ham
luong dao dong tir ham lugng 0,19% dén 1,11% khdi luong kho (vo Vitex
canescens). Theo nghién ciru tai lidu, 20E duoc tim thay trong nhiéu loai Vitex: V.
madiensis, V. megapotamica, V. pinnata, V. stickeri, V. thyrsiflora, V. polygama, V.
cymosa, V. donania, V. leptobotrys va mot s6 loai thudc cac chi khac cua ho nay: chi
Callicarpa, Clerodendrum. Ttr vo than [3] va vo 1é [2] V. canescens thu hai & Thai
Lan A. Suksamrarn cling phan 1ap duoc 20E véi ham lugng khac nhau. Sy khac biét
nay co thé dugc giai thich do pha sinh truong cua cy khac nhau, dia diém thu méu
khac nhau, dan dén ham lugng céc chat chuyén hoa thir cap khac nhau. Ham luong
20E cao nhit trong 14 non Vitex tripinnata, dat 3,44% (hinh 2). L4 non va canh non
Vitex canescens chtra ham luong 20E thap hon, tuong tng 13 1,56% va 0,87%.

Chi Vitex c6 khoang 270 loai, phan b khip thé gidi ¢ cac ving can nhiét d6i
va nhiét d6i, mot sb loai dugce tim théy O vung on doi. Vitex dugc st dung trong y
hoc dan tdc cua nhiéu nude An b9, México, Ayurveda, Unani, Trung Quéc, Viét
Nam. Céc nghién ctru vé thanh phan héa hoc ciia cc loai Vitex cho thdy ching co
chtra nhiéu hoat chét sinh hoc nhu iridoids, flavonoid, diterpenoid, cac dan xuit cua
chiing va phytosteroid, ddm nhan tac dung dugc ly khac nhau cia ching nhu: giam
dau, chdng viém, khang khuan, khang histamine, chéng oxi hoa, chéng viém gan va
chéng loan nhip [6]. Piéu nay cho thiy tiém niang dugc liéu cua thuc vat chi Vitex
trong viéc phat trién cac duoc pham mdi 13 khong thé phii nhan.

Nhu vay, 20E dugc phat hién thay trong 10 loai thuc vat & Vudn qudc gia

Nam Cat Tién. Su phan bd ciia 20E & cac bo phan cia cay dat ham lugng cao trong
14 non, hoa, qua va trong vé cua cac loai ciy gd.
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4. KET LUAN

ba xéc dinh ham lugong 20E trong mau vo, canh, 14, hoa ctia mot s6 loai thuc
vét Vuon qudc gia Nam Cat Tién bang phuong phap sic ky 1ong hiéu nang cao. Ham
luong 20E cao nhét trong 1a non Vitex tripinnata dat 3,44% khdi luong mau kho. Két
qua phan tich ciing cho thay hai loai Vitex canescens, Vitex tripinnata 13 nhiing loai
thuc vat tiém nang dé 1am nguyén lidu san xuat cac ché pham chira ecdysteroids.
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SUMMARY

THE CONTENTS OF 20-HYDROXYECDYSONE IN SOME PLANTS
OF THE NAM CAT TIEN NATIONAL PARK

Phytoecdysteroids are secondary metabolites which were found in many plant
species. In mammals, including humans, phytoecdysteroids don’t have hormonal
activity, low toxicity and are proven to have many pharmacological effects. 20-
hydroxyecdysone (20E) is one of the most common phytoecdysteroids which was
detected in plants. In this study, 20E was detected in some plants of Vitex and Sida
genera of the Nam Cat Tien national park. HPLC method was used for determining
20E. 3,44% was the highest concentration of 20E picked out from young Vitex
tripinnata leaves. Vitex canescens and Vitex tripinnata were considered as potential
plants for producing ecdysteroid-containing drugs.

Tt khoa: Nam Cat Tién, Phytoecdysteroids, Vitextripinnata, Vitex canescens.
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