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Tom tit

Steroid la mét hop chdt quan trong c6 trong cdy cé va dong vdt nhu cdc loai thugc chi
Dioscorea co saponin steroid la Diosgenin; dira My (Agave sp.) co hecogenin; chi Smilax chira
smilagenin cac loai Solanum c6 solasodin, solanin, chi Cestrum cé tigogenin,... Cdc hop chdt trén
dige chiét xudt dé ban tong hop cac thuoc quy nhue: Hydrocornson Prednisolon la thuoc chong
viém xweong khop rat manh, chong di ing rdt tot, cac néi tiét to smh duc nit va nam, cdc thuoc tranh
thai...; Conessin trong chi Holarrhena la thudc chita ly amip rdt quy Cac cay thuoc thudc cac chi:
ngztalzs Strophantus, Nerium, v.v... ding dé chiét xudt ldy cac thudc cwong tim rat quan trong, vi
phan 16m ta phai nhdp thuoc ti nwée ngodi.
Tir khéa: Nguon nguyén liéu dé san xudt cdc thudc steroid; saponin, alcaloid steroid; ngi tiét to
sinh duc nam va nir.

Source of raw materials for the production of steroids in Vietnam
Abstract

Steroid is an important compound found in plants and animals such as Dioscorea species
with Diosgenin; Agave americana (Agave sp.) with Hecogenin; The Genus Smilax with Smilagenin,
or Solanum species with solasodin, solanin, etc. The compounds listed above are then extracted
for synthetically drug sale such as: Hydrocortisone, prednisolone which is a very strong anti-
osteoarthritis drug, a good anti-allergic, estrogen in women and testosterone in men, contraceptive
pills ...; Conessin in the genus Holarrhena is a great medicine for treating Amoebiasis. Medicinal
plants of the genera: Digitalis, Strophantus, Nerium etc. are used to extract important cardiotonic
drugs, as most of our drugs are imported from abroad.
Keywords: Resources for steroid production; saponins, steroid alkaloids;, male and female sex
hormones.

1. Pit van dé

Steroid 1a mot nhoém hop chat quan
trong dugc st dung nhiéu trong y hoc hién
dai. Nhiéu san phém steroid dugc st dung
trong 1am sang dé diéu tri rat hiéu qua mot
s6 bénh nhu: viém xuong, khép, di tng,
choang, gan, mat, tim... va con dugc s
dung 1am thudc tranh thai, cdc hormon, noi
tiét td sinh duc, v.v... Do ¢ tim quan trong
nhu vay, nén cac steroid con dugc goi la
chia khoa cua sy séng (Steroid key of life).

Cac steroid co thé duoc tong hop tu
mot s6 hop chit thién nhién c6 ngudn gdc
dong vat nhu sterol, acid mét... hodc tr
mot sd chit co nguén géc thuc vat nhu cac

saponin steroid: diosgenin, hecogenin...
va cac alcaloid steroid nhu: solasonin,
conessin,... Steroid co nhiéu trong thuc vat
nhu cac chi Dioscorea, chi Solanum... Do
do, viéc nghién cﬁ’u nguén nguyén liu cay
thudc dé chiét xuat 1ay cac hop chat steroid
dang 1a mot huéng di dung dén va day trién
vong. Pé hd tro viéc tim kiém thong tin lién
quan dén cac ciy thudc c6 hop chét chia
steroid & nudce ta dugc thuan loi hon, chiing
t6i nghién ctru “cac ciy thudc chira cac
hop chit steroid & Viét Nam”.

Bai viét nay tap trung nghién ctru tong
quan vé chu tao hoa hoc cua cac steroid;
phan loai cac hop chit steroid cé trong dong
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vat, thyc vat va ung dung cua cac hop chét
do trong y hoc; va nghién ciru mot sb cay
thudc ¢ chita hop chét steroid & Viét Nam.
2. Khai quat vé hop chit steroid
2.1. Pinh nghia vé ciu tao héa hoc
ctia steroid

Steroid 14 mot nhém hop chit co
ciu triic twong tu nhau c6 trong thyc vét va
dong vit. Steroid bao gom céc loai hgp chét
nhu sterol, acid mat, cac hormon sinh duc,
cac hormon tuyén thuong thén va mot )
sapogenin, glycoalcaloid, glycosid tim, v.v...

Steroid 1a nhimg hop chat c6 khung
carbon: cyclopentanoperhydrophenanthren (I).
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la hydrocarbon Diels (IIT). Vi vay, con co
thé xem cac steroid nhu 14 cac hop chét co
ngudn gdc cua hydrocarbon Diels. Do 1a
nguyén tic Diels trong cic phuong phép
phéan loai va dinh nghia steroid.
2.2. Ddnh sé trén khung steroid

Khéc v6i cach danh sb trén vong
phenantren, danh s trén khung steroid
dugc quy dinh thong nhat. Néu trén khung
steroid ¢4 cac mach carbon thi danh sé 1an
luot tiép theo cac nguyén tir carbon trén
mach carbon d6 theo quy dinh.

21 22

Hydrocarbon Diels
I
Theo Diels (1927), néu dehydro hoa
cac steroid c6 xuc tac Selen (Se) & 3600C
thi tao thanh mot hydrocarbon thom la
3’-metyl-1,2-cyclopentanophenantren  goi

Danh s trén khung Cholestan

2.3. Céu hinh va danh phdp ciia steroid
Khung steroid c6 6 nguyén tir carbon
bat dbi ximg (5, 8, 9, 10, 13 va 14), do do, c6
26 dong phan quang hoc. Khung steroid co
cac vong 6 canh A, B, C va vong 5 canh D.
Vong B va C luén c6 vi tri trans voéi
nhau. Cac vong A/B, C/D co thé cis hodc
trans voi nhau. Cac khung steroid no cé
ngudn gdc thién nhién chia lam 2 day:

Cholestan
A/B trans
B/C trans

C/Dtrans
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Coprostan
A/B cis
B/C trans
C/D trans
2.4. Ciu dang ciia steroid
Céc vong cyclohexan trong khung
steroid déu c6 cau dang “ghé”. Cholestan
va coprostan c6 cau dang nhur sau:
Ciu dang cia Cholestan va
Coprostan: II va III

1| Cholestan
A/B trans

i Coprostan
€ AJ/B cis

3. Ciac hop chit steroid va wng dung
trong y hoc

Céc chit steroid dugc phan loai theo
cAu trac hoa hoc va mot phén theo hoat tinh
sinh hoc, bao gém cac nhoém sau: sterol,
acid mat, saponin steroid, alcaloid steroid,
hormon sinh duc, glycosid tim.

3.1. Cac sterol

GOm sterol dong vat va thuc vat.

Céc sterol dong vat nhu cholesterol.
Trong co thé ngudi, cholesterol dugc
chuyén hoa dé sinh tong hop cac acid mat,
cac hormon sinh duc, cac hormon vé tuyén
thuong than.

HaC

Cholesterol

HO

Céac sterol thuc vat (Phytosterol)
¢6 nhiéu trong cic loai cdy c6 va nam
men nhu sitosterol c6 trong lua my, gao,
gd; stigmasterol c6 trong hat dau tuwong;
ergosterol co trong lia mach, men bia;
y-oryzanol la ester cua sitosterol voi acid
ferulic trong cam gao...

Ergosterol

Ecdysteron 1a mot chat co trong siu
bo (nhu tim) va trong mot sb loai thuc vat.
Trong thyc vat, ecdysteron dugc sinh téng
hop tir cholesterol.

Ecdysteron

o}

3.2. Acid mat
Tai mat chira dich méat la tdc nhan
gitip cho co thé hap thu cac chit dinh dudng.
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Dich mat c6 chira nhiu acid mat c6 ciu tao
steroid nhu acid cholic trong mat gia cam,
acid ursodeoxycholic trong mét giu, mat
chudt va mat nguoi.

OH

Acid cholic
3.3. Saponin steroid

Nhom céu tric nay c6 khung co ban
la khung cholestan voi 27 carbon, trong
d6, mach nhanh cua khung steroid thuong
dong vong véi di t oxy hay nito, tao thanh
mot hay hai di vong l1a E (ndm canh) va F
(6 canh).

Saponin steroid dugc chia thanh 2
phan nhém 1a saponin steroid thong thuong
voi di to trong vong E va F chi 1a oxy va
saponin steroid alkaloid vai N trong phén tir.
3.3.1. Saponin steroid thong thuong
3.3.1.1. Nhom spirostan

Mach nhanh ttr C-20 - C-27 tao thanh
2 vong c6 oxy, mot vong hydrofuran (vong
E) va mot vong hydropyran (vong F). Hai
vong nay ndi voi nhau boi 1 carbon chung
& C-22 kiéu spiran. Thém vao d6, hai cau
epoxy & 16, 22 va 22, 26 1a kiéu acetal,
do d6, mach nhanh nay dugc goi 1a mach
nhanh spiroacetal.

Vi du: xét 4 chat Sarsasapogenin,
Diosgenin, Smilagenin, Tigogenin.

Sarsasapogenin

HaC wCHg

HO :
H

Tigogenin

Nhoém spirostan hién nay dugc chu
¥ nhiéu vi day 1a ngudn nguyén liéu quan
trong dé ban tong hop cac thudc steroid.
Hai sapogenin quan trong nhat 13 diosgenin
(c6 chi yéu trong cac loai Dioscorea)
va hecogenin (c6 chi yéu trong cac loai
Agave).

Diosgenin

HysC
0 “
CH; 7

HO

T

Hecogenin

Ngudén nguyén liéu dé san xuét
diosgenin trén thé gidi gdm céc cdy sau day:

- Mexico va Trung M¥: Dioscorea
mexicana, Dioscorea composite.

- Trung Qubc: Dioscorea colletti,
Dioscorea pathaica, Dioscorea nipponica.

- An Do: Dioscorea deltoidea,
Dioscorea prazeri, Dioscorea speciosus.

- Nhat: Dioscorea tokoro.

- Viét Nam: Ci mai ging, ct nan
gimg, ru hum, mia do, hoi dau thao, tat
1é... va céc cay di thuc Dioscorea deltoidea

S6 03 - Thang 3.2022 - Tap chi KH&CN Truong Pai hoc Hoa Binh 135



KHOA HQC SUC KHOE

va D. composita Mexico.

Hién nay, ngudi ta thuong ban tong
hop cac thude Steroid tir Diosgenin.

Hecogenin la  saponin  steroid
dugc dung dé ban tong hop cac thude
glucocorticoid thé hé méi nhu B-methason
lai duoc chiét xudt tir cac cay sau day:

- Dtra My: Agave mexicana.

- Nam My, Israel, Kenia, Trung
Quéc: Agave sisalana.

- Mexico: Agave rigida.
3.3.1.2. Nhom furostan

Saponin furostan c6 cau triic twong
tu nhu spirostan, chi khac 1a vong F bi
bién d6i.

+ Truong hop 1. vong F mé va
nhém alcol bac mot & C-26 duge ndi voi
duong glucose. Néu glucose & C-26 bj cit
bdi enzyme hodc acid thi s€ xay ra su dong
vong tao thanh vong hydropyran F, nghia la
chuyén thanh nhom spirostan.

Vi dy, sarsaparillosid dudi tac dung
clia enzyme thity phan bi cit mach glucose
0 C-26 thanh parillin.

enzym
Sarsaparillosid ——— > Parillin

+ Truong hop 2: vong F la vong 5
canh do su dong vong 22-25 epoxy.

Vi dy, avenacosid A, B co trong
Yén mach - Avena L. Ho Lua (Poaceac).
Avenacosid ¢6 2 mach duong, khi thuy
phan cit phan duong glucose & C-26 ciing
chuyén thanh dan chit nhom spirostan.
3.3.2.  Saponin  steroid alkaloid -
glycoalcaloid

Saponin thuéc nhom nay céd chua
N trong phén tr nén c6 tinh kiém giéng
nhu alkaloid. Tuy nhién, do N trong
phén t&r khong phai la tir acid amin nén
ching dugc xem la cac pseudoalcaloid.
Do thém N ¢6 tinh kiém nén chung vira
mang tinh chét glycoside vira mang tinh
chit alkaloid. Chung con duoc goi la
glycoalcaloid.
3.3.2.1. Nhom aminofurostan

Céu triic ciia nhém aminofurostan
tuong tu nhu furostan voi vong F mo
nhu truong hop sarsaparillosid noéi ¢ trén,
nhung vi tri C-3 thay vi dinh nhém OH lai
la NH2. Jurubin, saponin c6 trong Solanum
paniculatum Ait. va S. torvum Sw. 1a mét
vi du.

Jurubin (R = [I"D-gic)

3.3.2.2. Nhom Spirosolan

Nhoém nay chi khac nhom spirostan
0 nguyén tor oxy cua vong F dugc thay
bang NH.

Jurubidin

Solasonin
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3.4. Alcaloid steroid

Céac alkaloid steroid c6 mdt khung
cyclopentanoperhydrophenantren va cé 1
hodc 2 nito trong mach nhanh da dong vong
& vi tri C-17 hodc & vi tri C-3. Chung 1a dan
chat cua day pregnan (khung c¢6 21, hiém c6
22 hodc 23C).

Hién nay, ¢ trén 100 alcaloid steroid
¢6 cu trac khac nhau, ching thudng tap
trung & ho Ca (Solanaceae)) ho Hanh
(Liliaceae), ho Truc dao (Apocynaceae) va
ho Hoang duong (Buxaceae).

Vi du: Solasodin, solanidin, conessin,
funtumin...

Solasodin

HoC
CH,

N
6

HO
Solanidin
CH,
CH,
\O
CH,
H,N
Funtumin
N
CHj
N
Hac/ Conessin

3.5. Cac hormon sinh duc
3.5.1. Hormon sinh duc ni¢

Céc hormon nay c6 2 nhom: estrogen
va progestogen
3.5.1.1. Estrogen

Céc estrogen 1a cac chit steroid co
chira 18 nguyén tir carbon va c6 4 vong A,
B, C, D, trong d6, vong A la nhan thom.
Estrogen chinh 1a estradiol, ngoai ra, con c6
estron, estriol, equilin, equilenin,...

Estradiol

3.5.1.2. Progestogen

La mdt hormon steroid c6 chtra 21
nguyén tir carbon. Progesteron thugc nhém
cac hormon sinh duc nit dugc goi la cac
progestogen va nd la progestogen thién
nhién chinh c6 trong co thé nguoi.

Trong cong nghiép, progesteron dugc
ban tong hop tir diosgenin, co trong mot s6
loai cu mai Dioscorea sp.

H,;C 0
CHj

CH,

HO

Progesteron

3.5.2. Hormon sinh duc nam

Testosteron la mot hormon steroid
thuoc nhom androgen co trong dong vat
¢6 va, chim, bo sat,... N6 la hormon nam
chinh va 1a mét chat steroid ting dudng.
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OH
CH,
o)
Testosteron
OH
CHa | \CH,
CH4
HO™ X\
(0]
Oxymetholon
CH, /O
CHj
o=
Androstendion

3.6. Cdc adrenocorticosteroid

Tuyén thuong thin ndm trén 2 qua than
duogc chia 1am 2 phan: Phan 15 tiét cac chat
catecholamin, con phﬁn vo tiét cac steroid,
duogc goi la cac adrenocorticosteroid.

Cac adrenocorticosteroid lai chia lam
hai nhém phu thudc vao tac dung dugc hoc
va chuyén hoa sinh héa hoc cta chung 1a:
cac glucocorticoid (hydrocortison, cortison)
va cac mineralocorticoid (aldosteron,
11-deoxycorticosteron).

HO
\OH

w®

Cortison

Hydrocortison

HO
O—_H
HO

Aldosteron

Trong c6ng nghiép duoc, san xuét cac
chit nay bang ban tong hop tir cholesterol,
diosgenin.

3.7. Cdc steroid cwong tim

Céc steroid cuong tim chu yéu co
trong cac loai Duong dai hoang Digitalis
purputea L, Digitalis lanata Ehrh. va céc
cay cdi & Viét Nam nhu Pay, Trac dao,
Thong thién, Sung dé, Stng trau.

Vi du: Cac cardenolid c6 trong
mot s6 loai cdy co. Cardenolid chinh co
hoat tinh diéu tri cao la: Digitoxigenin,
digoxigenin, gitoxigenin, uabain (chiét xuit
tur Strophantus gratus)...

4. Cac ciy thude c6 chira hop chét steroid

6 Viét Nam

1. Ho Cu nau - Dioscoreaceae

- Cu mai gung - Dioscorea
zingiberensis

- Ty giai - Dioscorea tokoro

2. Ho Mia do - Costaceae

- Mia do - Costus speciosus

3. Ho Rau hum - Taccaeae

Ho6i dau thao - Tacca plantaginea
(hance) Drenth

4. Ho Thua - Agavaceae

- Dlra My - Agave americana L

5. Ho Trtc dao - Apocynaceae

- Cay Mirc hoa tring - Holarrhena
antidysenteria Wall
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- Trtc dao - Nerium oleander L

6. Ho Hoa Mdm s6i - Srophulariaceae

- Digitalis tia - Folium Digitalis
purpureae

- Digitalis 16ng - Folium Digitalis
lanatae

7. Ho Ca - Solanaceae

- Cala xé - Solanum laciniatum Ait

- Ca gai leo - Solanum procumbens
Lour (Solanum hainanense Hance)

- Ca dai hoa tring - Solanum torvum

- Ca tau - Solanum xanthocarpum,
Day toan - Solanum dulcamara L

Tai liéu tham khao

- Da huong - Cestrum nocturnum L
5. Két luan

Ngudn tai nguyén steroid ciia nudc
ta rit da dang va giau c6. Budc dau nghién
clru, nudc ta ¢ 14 thao duge, phan bé trong
7 ho thyc vét (s& trinh bay & sb tiép theo).
Chung ta cin phai khai thac (chiét xuat duoc
cac steroid) theo cac ciu truc cia cac hop
chat da trinh bay o trén dé ban tong hop,
san xuét cac thudc quy nhu: cac noi tiét t6
sinh duc nam, nit, cac corticoid, thudc trg
tim,... c6 nhan steroid ¢ Viét Nam dé phong
va chita bénh cho nhan dan va xuat khau.
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