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LOI CAM ON

Bang tat cd si chan thanh nhat, toi xin bay té 16ng biét on dén nhitng nguroi

da dong gop cong suc vao sy thanh céng cua khoa lugn nay!

Toi xin chan thanh bay té 1ong kinh trong va biér on sdu sdc téi Béc
si.Th.S.Phan Minh Pirc — giang vién bé mon Lién chuyén khoa, PGS.TS.Nguyén
Thanh Hdi - gidng vién bs mdn bao ché, PGS. TS. Dwong Thi Ly Hurong- gidng vién
b mén Duwoc Iy va TS. Nguyén Hiru Tung — gidng vién bé mén héa dwoc khoa Y
Duwoc, PHOGHN, di hwéng dan tan tinh, déng vién va giip dé t6i trong sust qua
trinh thuc hién khoa lugn.

Téi ciing xin giri 101 cam on t6i cac thay cd, cac ky thudt vién cac bé mon va
khoa Y - Dugc Trirong Pai hoc Quac gia Ha Néi da givip dé toi trong suot qua trinh

lam thuc nghiém tai trurong.

Xin cam on Ban gidm hiéu, Phong dao tao, cdc phong ban da tao moi diéu
kién gitip t6i hoan thanh khéa lugn. Cam on cdc thay b khoa Y - Duwoc Truong Pai
hoc Quéc gia Ha Néi dd quan tam diu ddt va truyén kién thizc cho toi trong 5 nam

hoc vera qua.
Cudi cuing, t0i xin gui loi cam on téi gia dinh va ban bé da luén vng hé, déng
vién va khich I¢ tdi trong qué trinh hoc tdp va lam khoéa ludn.
Ha Noi, thang 6 nam 2017
Sinh vién

Luong Thi Hng
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PAT VAN PE

Sam Ngoc Linh Panax vietnamensis Ha et Grush la mot loai Panax mai, cho
dén nay chi méi phét hién ¢ Viét Nam, dugc biét dén trén thé giéi voi tén goi
Vietnamese ginseng. La mot loai cay thugc ho Cam tung (Araliaceae), con goi la sém
Viét Nam, sim Khu Nam (sam K5), sim trac (sam dét trc, tric tiét nhan sam) ca
ngai rom con hay cay thubc gidu, 1a loai sim quy duoc tim thay tai mién Trung Trung
Bo Viét Nam, moc tap trung & cac huyén mién ndi Ngoc Linh thudc huyén Bk T6
tinh Kon Tum, huyén Nam Tra My tinh Quang Nam. Nhitng nghién ctiru lién quan
dén saponin va tinh duoc ly cua sdm ngoc linh. Theo truyén théng, sém ngoc linh 1a
mot cay thudc co nhiéu cong dung: chdng stress vat ly, chdng stress tam Iy va tram
cam, chéng oxi héa ndo hoa, phong chéng ung thu, bao vé té bao gan. Nghién ctu
dugc ly 1am sang cua sdm Ngoc Linh ciing cho két qua tét: bénh nhan in ngon, nga
tét, 1én cn, tang thi luc, hoat dong tri tué va thé lec cai thién, gia ting stirc dé khang,
cai thién cac treong hop suy nhuoc than kinh va suy nhuoc sinh duc, nang cao huyét
ap o ngudi bi huyét ap thap.[1,3]

Sam Ngoc Linh ciing 1a loai nhan sam tha 20 duoc tim thay trén thé gisi. Theo két
qua nghién cru tir ndm 1978 cua Bo Y té Viét Nam, phan than ré caa cay sam Ngoc
Linh Viét Nam chira 26 hop chat saponin c6 cau tric hda hoc da biét va 24 saponin
c6 cau truc mai khdng cé trong cac loai sam khéc, trong khi sam Triéu Tién c6
khoang 25 saponin. Nhitng két qua nghién ctru, phan 1ap thanh phan héa hoc méi
nhéat duoc cdng bb con kéo dai danh sach saponin cia sam Ngoc Linh hon nira, 1én
tong cong 52 loai. Nhu vay, sam Viét Nam 1a mot trong nhitng loai sam c6 ham
lwgng saponin nhiéu nhat, twong tw mot s6 ciy sim quy da ting duoc nghién ciu sir
dung tir 1u trén thé gidi. Trong thanh phan saponin, majonosid - R2 (M-R2) la
saponin chinh thuéc nhém ocotillol, dédc trung cho sam Viét Nam, khdng cé trong
c4c cay sam Panax c0 gi4 tri khac nhu: nhan sim, tam that va sam Hoa ky. M-R2
chiém gan 50% saponin toan phan va cé nhiéu tac dung duoc Iy quan trong. Ngoai
ra, nhan sam con chaa rat nhiéu thanh phan khac nhu: cac chat chéng oxi hoa,
peptitde, polysaccharide, acid béo, vitamin, 18 axit amin, 20 chat khoang vi lugng
va ham luong tinh dau 12 0,1%. Vi vay ngay nay, nhitng cong nghé chiét suat duoc
liéu ciing rat dugc quan tam. Trong chuong trinh hop tac nghién ctu véi Trudng
Dai hoc Hiroshima- Nhat Ban (1998 — 2001), viéc nghién cizu thanh phan hoé hoc
cua 14 SAm Viét Nam di duoc thuc hién . D6 1a tién dé cho nhirng nghién ciu tiép
theo vé duoc 1y co ban. Bén canh viéc nghién ciru mot sé tac dung dugc 1y dién



hinh ctia ho Nhan Sam, cong trinh nay duwoc thuc hién cha yéu dinh hudng vao tac
dung chdng mét méi suy nhuoc co cua sam Ngoc Linh[6,7] . Trong bai khéa luan
nay nay ching tdi tién hanh nghién ciu: “Chiét xuét va danh gia tac dung caa
cao sam Ngoc Linh trén mé hinh giy suy nhwoc than kinh & dong vat thuc
nghiém.

1- Chiét xuat cao sam Ngoc Linh.

2- Panh gia hi¢u qua ciia cao sam Ngoc Linh trén mé hinh giy suy nhwoc than
kinh ¢ dong vat thuc nghiém.



CHUONG 1-TONG QUAN

1.1.  Giéi thiéu vé cay Sam Ngec Linh
1.1.1. Dic diém thuc vat
1.1.1.1. Lich sir phat hién

Trudc khi c6 sy phat hién tir phia cac nha khoa hoc, sdm Ngoc Linh da dugc
cac dong bao dan toc thiéu sé Trung Trung bo Viét Nam, dic biét 1a dan toc Xé Ping,
str dung nhu mét loai cu rirng, ma ho goi la ca ngai rom con hay cy thuéc giau, chira
nhiéu loai bénh theo cac phuong thudc 6 truyén.[18,19,20]. Dya trén nhitng thdng
tin luu truyén trong cong dong cac dan toc thiéu sé6 Quang Nam, Kon Tum vé mot
loai ci quy hiém trén ndi Ngoc Linh c6 tac dung tét ddi voi sicc khoe con ngudi, va
do nhu cau caa khang chién da khién nganh dwoc khu Trung Trung Bo quyét phai tim
ra cdy sam chi Panax tai mién Trung, mic du trude d6 nhiéu nha khoa hoc cho rang
chi Panax chi ¢6 ¢ mién Bac. [15,16]

Niam 1973, khu Y té Trung Trung bo ctir mot t6 4 can bd do dugce s Pao Kim
Long lam trudng doan, k¥ s Nguyén Béa Hoat, duoc si Nguyén Chau Giang, dugc si
Tran Thanh Dan 1a thanh vién, di diéu tra phat hién cdy sim theo huéng chan nui
Ngoc Linh thudc huyén Dac T6 tinh Kon Tum. Khi doan 1én tinh Kon Tum, Ban Dan
y Kon Tum cir thém dugc td Nguyén Thi Lé trg giup cho doan, dan duong Ién ndi
Ngoc Linh. [12,14]. Sau nhiéu ngay vuot subi biang rimg, dén 9 gio sang ngay 19
thang 03 nam 1973, & do cao 1.800 mét so v4i mit bién, doan da phat hién hai cay
sam dau tién va ngay budi chiéu cung ngay da phat hién duoc mot ving sam rong 16n
thudc phia Tay ndi Ngoc Linh. Sau 15 ngay nghién ciru toan dién vé hinh thai, sinh
thai, quan thé, quan lac, phan b, di cu va phat tan, duoc si Pao Kim Long da xac
dinh ni Ngoc Linh 13 qué huong cua cay sim méi, dac biét quy hiém, chua ting xuat
hién tai bat ctr noi nao khac trén thé gii. Theo danh gia cuia Tién si Tran Chi Liém,
nguyén Thi truong Bo Y té Viét Nam: day 1a cong hién quan trong cho khoa hoc, b
sung tri thicc mai vé viing phan b chi Panax xudng vi tuyén 15 va bd sung cho chi
Panax ho Araliaceae mot loai mai[1-4,6-8]



Hinh 1.1: S&m Ngoc Linh ngoai ty nhién.

1.1.1.2. Phan loai
- Gidi: Plantae
- Nganh: Magnoliophyta
- Bo: Apiales
- Ho: Araliaceae
- Chi: Panax
- Loai: Panax vietnamensis Ha et Grush
- Tén khac: Sam Viét Nam, S&m Ngoc Linh, Sdm Khu Nam, Thubc DAu.
- Tén nudc ngoai: Vietnamese ginseng[6,7]

Hinh 1.2: Hinh thai S&m Ngoc Linh.
1.1.2. Danh phép khoa hoc

Ngay 8 thang 6 ndm 1973 tai van phong Ban Dan y Khu 5 dugc si Pao Kim
Long, cht nhiém dé tai nghién ciu sam Ngoc Linh dd néu rd dic diém hinh théi, sinh
thai hoc, quan thé, tham thuc vat, kha niang thich nghi, cach phat tan, kha ning tai
sinh cua cay nhan sam nay, kém theo b&o cdo c6 cac tiéu ban mau cay ép kho, anh
chup va 3kg sam da phoi kho. Duoc si Pao Kim Long da dat tén khoa hoc cua cay



sam Ngoc Linh nay 1a Panax articulatus KL Dao (trong khang chién dé gi bi mat
nén thuong goi la Sam K5), hay Panax articulatus Kim Long Pao theo tén nguoi phat
hién. 12 nam sau, tén Nhan sim Viét Nam va tén khoa hoc la Panax vietnamesis Ha
et Grushy, ho Ngii gia Araliaceae, dugc cong bd tai Vién Thuc vat Kamarov (Lién
X6 cii) nim 1985, do Ha Thi Dung va L. V. Grushvistky dit tén. Ap dung Quy tic
qudc té vé danh phép thuc vat cong bb nim 1994 (ICBN - Tokyo code), diéu 1, muc
3 phan C, danh phap khoa hoc ctiia sam Ngoc Linh cé thé dugc ndi tén cia ngudi thir
hai cong b Vi tén nguoi thir nhat qua chir ex, va khi d6 tén khoa hoc cua cay nhan
sam Ngoc Linh dugc viét hop phép theo luat quéc té hién nay s& phai la Panax
articulatus KL Dao (1973) ex Ha et Gruskv (1985)[6,7]

1.1.3. Pic diém hinh thai

Pay 1a mot loai cay than thao song 1au ndm, cao 40cm dén 100cm, thoat nhin
rat gibng nhan sam Triéu Tién, nhung nhin k¥ s& thiy than ré c6 seo va cac dbt nhu
d6t tric do than khi sinh rung hang nam dé lai.[6]

Sam Ngoc Linh c6 dang than khi sinh thiang ding, mau luc hoic hoi tim, nho,
¢6 duong kinh than do 4-8mm, thuong tan lui hang nam tuy thinh thoang ciing ton tai
Mot vai than trong vai nam. Than ré c6 duong kinh 1-2cm, moc bo ngang nhu cu
hoang tinh trén hodc dudi mat dat d6 1-3cm, mang nhiéu ré nhanh va ci. Céc than
mang 1a va twong tng véi mdi than mang 14 1a mot dbt dai khoang 0,5-0,7cm, tuy
sam chi c6 mot 14 duy nhat khéng rung sudt tir ndm thir 1 dén nam tha 3 va chi tir
nam thir 4 trg di méi ¢6 thém 2 dén 3 1a]. Trén dinh caa than mang 14 1a 14 kép hinh
chan vit moc vong véi 3-5 nhanh 1a. Cudng 14 kép dai 6-12mm, mang 5 14 chét, 14
chét ¢ chinh gitra Ion hon ca véi 6 dai 12-15 cm, rong 3-4 cm. La chét phién hinh
bau duc, mép khia ring cua, chop nhon, 14 ¢6 16ng & ca hai mat. Cay 4-5 nam tudi c6
hoa hinh tan don moc duéi cac I thang vai than, cudng tan hoa dai 10-20 cm c6 thé
kém 1-4 tdn phu hay mét hoa riéng Ié & phia duéi tan chinh. Mdi tan ¢6 60-100 hoa,
cubng hoa ngan 1-1.5 cm, 14 dai 5, canh hoa 5, mau vang nhat, nhi 5, bau 1 6 véi 1
vOi nhuy. Qua moc tap trung & trung tdm cua tan 1a, dai d6 0,8cm-1cm va rong khoang
0,5cm-0,6¢cm, sau hai thang bat dau chuyén tir mau xanh dén xanh thim, vang luc,
khi chin nga mau do6 cam véi mot chadm den khong déu ¢ dinh qua. Mdi qua chira mot
hat, mot s6 qua chira 2 hat va s6 qua trén cay binh quan khoang 10 dén 30 qua.[7]

Sam Ngoc Linh c6 thé séng rat 1au, tham chi trén 100 nam, sinh truéong kha
cham. B phan dung 1am thudc cha yéu 13 than ré, ci va ngoai ra ciing ¢ thé dung 14
va ré con. Vao dau thang 1 hang nam, sim xuat hién chdi méi sau mua ngu dong,



than khi sinh 16n dan 1én thanh cdy sim truéng thanh cé 1 tan hoa. Tir thang 4 dén
thang 6, cay né hoa va két qua. Thang 7 bat dau c6 qua chin va kéo dai dén thang 9.
Cudi thang 10, phan than khi sinh tan lui dan, & rung, dé lai mot vét seo & dau ca sam
va cay bit dau giai doan ngu dong hét thang 12. Chinh cin ctr vao vét seo trén dau ca
mdi mua dong dén ma ngudi ta co thé nhan biét cay sam bao nhiéu tudi, phai it nhat
3 nam tudi tic trén ci c6 mot seo (sau 3 nim dau sdm chi rung mét 14) mai co thé
khai thac, khuyén céo 1a trén 5 nim tudi. Mua dong ciing 1a mua thu hoach tét nhat
phan than ré cua sam[1-3]

Hinh 1.3: Cay Sdm Ngoc Linh

1.1.4. Sinh thai va phan bo
1.1.4.1. Pic diém sinh thai

Sam Ngoc linh 13 loai than thao wa 4m va ua béng, sinh truong & d6 cao tir
1200-2100m so véi mit nude bién, moc rai rac hay tap trung thanh dam nho duéi tan
rirng. Moi truedng rieng ¢6 sam ludn am wét, thudng xuyén ¢6 may mu, nhiét d6 khoan
15-18 °C, lugng mua khoang 3000 mm/nam. Dat ring tai day duoc tao thanh do 14
cay muc lau ngay, c6 mau nau déu, toi xop, ham lugng mun cao va chtza nhiéu nudc.
[8,14]

Sa&m Ngoc Linh sinh truédng manh trong mua xuan he. Mua hoa qua tur thang
5-10, cay ra hoa qua twong ddi déu hang nam. Sau khi qua chin rung xubng dat, ton
tai qua mua dong khoang 4 thang va s& nay mam vao mua xuan nim sau, Sim c6 kha
nang tai sinh tir hat kha tét. [6,7]

Sam c6 phan than trén mat dat lui hang nam, dé lai vét seo rd. Mdi nam tir
dau mam than ré ( ké ca phan than ré phan nhanh) chi moc 1én mot than mang 14. Cin
Clr VA0 Viét seo trén than ré dé tinh tudi cua Sam[1-3]



Hinh 1.4: Cay sam Ngoc Linh séng trén dat min va hinh dang ca sam.

1.1.4.2. Dic diém phan bé

Trong s6 hon mudi loai va duéi loai da biét cia chi Nhan Sam (Panax), ¢ Viét
Nam c6 ba loai moc tir nhién va mét loai 1a cay nhap trong. S&m Ngoc Linh duoc
phét hién sau cting vao 1973. Bén 1985 nd méi duoc céng b 1a hoan toan méi doi
véi khoa hoc. Bén nay Sam Ngoc Linh chi méi dugc phét hién duy nhat ¢ vang nai
Ngoc Linh thudc hai tinh Quang Nam va Kon Tum.[6]

Ngoc Linh la day nai cao thtr hai cau Viét Nam. C6 toa do dia Iy tir 107°50” -
108°7° kim tuyén Pong va tir 14°44° - 15°13° vi tuyén Bic, dinh cao nhat 1a Ngoc
Linh cao 2598m. Nhiing diém vén trude day c6 saim Ngoc Linh moc tu nhién tir 6
cao khoang 1500-2200m, chu yéu tap trung & 1800-2000m, thudc dai ban hai huyén
Pik T6 (Tinh Kon Tum) va Tra Vinh (tinh Quang Nam). Vé gi6i han ciing nhu phan
bd cua loai sdm nay & ndi Ngoc Linh hién nay da c6 nhiéu thay di, nhitng nghién
ctru thue dja méi nhit cho thay sdm con moc ca & nti Ngoc Lum Heo thudc xi Phuée
Loc, huyén Phude Son, tinh Quang Nam, dinh niii Ngoc Am thuéc Quang Nam, Dac
Glay thudc Kontum, nii Langbian ¢ Lac Duong tinh Lam Pong ciing rat ¢ thé cd
loai s&m nay.[7]

Sam moc tap trung dudi chan ndi Ngoc linh, mét ngon ndi cao 2,578m véi 16p
dat vang do trén da granit day trén 50cm, c6 do mun cao, toi xop Va rirng nguyén sinh
con rong, nén duoc goi la sam Ngoc Linh.[6]

Sam Ngoc Linh thudng moc dudi tan rirng am, nhiéu man, thich hop véi nhiét
d6 ban ngay tir 20°C-25°C ban dém 15°C-18°C. Tong lwong mua trung binh nim cta
vung sam la tir 2.600 - 3.200mm. Nhiét d¢ trung binh nam dao dong tur 15 -18,5°C



Téng luong bdc hoi trung binh nidm tir 670 - 770 mm. D6 4m trung binh tir 85,5 -
87,5 %.Chlng moc day thanh dam dudi tan ring doc theo cac sudi 4m trén nhiing
manh dét nhiéu mun[6,7]

1.1.5. Bao ton va nhan giéng

Trudce nguy co tuyét ching cua giéng sam quy, Chinh phu Viét Nam d3 quyét
dinh thanh 14ap ving cAm quédc gia & khu vuc c6 sdm moc tap trung tai 2 tinh Kon
Tum va Quang Nam, dong thoi xép sam Ngoc Linh vao danh séch céac loai cay cim
khai thac, mua ban bat hop phép; tinh Quang Nam va huyén Nam Tra My ciing da
ban hanh nhiéu co ché, chinh sach khuyén khich bao ton, phat trién cay sam Ngoc
Linh[14,15].

1.1.6. Thanh phan héa hec
1.1.6.1. Hop chat saponin tir phan dwéi méit dat cia S&m Ngoc Linh

Hop chét saponin duoc xem Ia thanh phan hoat chat chu yéu cua cay Sam
Ngoc Linh ciing nhu cua cac loai sim khéc trén thé gisi. Tir phan dudi mat dat caa
Sam Ngoc Linh hoang dai da phan 1ap va xac dinh dwgc cau tric protopanaxadiol
oxid 11 va 52 hop chat saponin bao gom 26 saponin da biét va 26 saponin c6 cau tric
mai duoce dat tén la vina-ginsenoside-R1-R24 va 20- O-Me-G.Rh13,4,5).[3,6]

Céc saponin dammaran duoc xem 1a hoat chat quyét dinh cho céc tac dung
sinh hoc c6 gia trj ciing chiém mét ti 1é rat cao vé ham lugng va sé luong trong thanh
phan hop chat saponin cua Sam Ngoc Linh (50/52saponin duoc phan lap)[7,11]

Trong d6 cac saponin dan chat cua 20(S)-protopanaxadiol gdm 22 hop chat
Vai cac dai di¢n chinh la: ginsenoside-Rb1, -Rb3, -Rd.[12]

Céc saponin dan chat caa 20(S)-protopanaxatriol gdm 17 hop chat voi cac
dai dién chinh la: ginsenoside- Re, -Rg1, notoginsenoside —R1[11]

Cac saponin ¢6 cau tric ocotillol gdm 11 hop chét véi cac dai dién chinh Ia:
majonoside —R1 va —R2. Pic biét M-R2 chiém gan 50% ham luong saponin toan
phan tir phan dudi mat dat caa SAm Ngoc Linh va tro thanh 1 hop chat chi yéu caa
Sam Ngoc Linh so véi thanh phan saponin trong cac loai sam khac trén thé gisi va
gap 48 lan hiéu suat chiét dugc tir Pai diép tam that(Panax japonicum C.A. Mey. Var.
major (Burk.) C.Y.Wu et K.M.Feng).[32,35]

Hai saponin din chat cua acid oleanolic chi chiém mot ti 1& rat thap
véi hemsloside —Ma3 dugc phét hién dau tién trong mot loai Panax thuoc ho Nhan



sam. Hop chét nay trude day da duoc phan lap tir Hemsleya macrosperma C.Y.Wu
ho Bau bi (Cucurbitaceae)[34]

Phan trén mit dat c6 19 saponin damaran di duoc phan 1ap, gom 11 saponin

d3 biét va 8 saponin cd cau tric méi dat tén 13 vinaginsenosid-L1-L8.[35]

Bang 1.1: Ham lwgng saponin ciaa SAm Ngoc Linh so sdnh véi cac loai

Panax spp[12]

Loai aglycon | JRORG | 1ofo8%ng | quit@ilius | viethanBhsis
20(S)-ppd 2,9 2,1 2,7 3,1
20(S)-ppt 0,6 24 12 2.0
Ocaotillol - - 0,04 5,6

Oleanolic acid 0,02 - 0,07 0,09

Higy suagtoan | 35 45 4,0 10,8

Ghi chu : 20(S)-ppd:20(S)-protopanaxadiol; 20(S)-ppt: 20(S)-protopanaxatriol

Bang 1.2: Cac saponin din chit ciia 20(S)-protopanaxadiol[6]

Tén Tay R1 R2 Hiéu suat(%)
G-Rb1* (A) -Glc2- Glc -Glc6- Glc 2,0
G-Rb2 (A) -Glc2- Glc -Glc6-Ara(p) 0,012
G-Rb3* (A) -Glc2- Glc -Glc6-Xyl 0,11
G-Rc (A) -Glc2- Glc -Glc6-Ara(f) 0,013
G-Rd* (A) -Glc2- Glc -Glc 0,87
PG-RC1 (A) -Glc2- Glc6-Ac -Glc 0,001
GY-IX (A) -Glc -Glc6-Xyl 0,002
GY-XVII (A) -Glc -Glc6- Glc 0,036
Q-R1 (A) -Glc2- Glc6-Ac -Glc6- Glc 0,012
Q-R1 (A) -Glc2- Glc2-Xyl -Glc6- Glc 0,072
M-F1 (B) -Glc2- Glc -Glc 0,001
VG-R3 (H) -Glc2- Glc -Glc 0,009
VG-R7 (A) -Glc2- Glc2-Xyl -Glc 0,01
VG-R8 ©) -Glc2- Glc -Glc 0,004
VG-R9 (B) -Glc2- Glc -Glc 0,004
VG-R13 (E) -Glc2- Glc -Glc 0,002




VG-R24 (A) -Glc2-Xyl -Glc 0,001
VG-R23 (A) -Glc2- Glc -Ara 0,001
VG-R22 (A) -Glc2- Glc -Xyl 0,001
VG-R16 (D) -Glc2- Glc -Glc 0,003
VG-R21 (G) -Glc2- Glc -Glc 0,001
VG-R20 (F) -Glc2- Glc -Glc 0,003
Ghi chu:G= ginsenoside; PG= pseudo-ginsenoside; GY= gypenoside; Q=

quinquenoside N= notoginsenoside; M= majonoside; VG= vina-ginsenoside. *: cic

saponin chinh

Bang 1.3: Cac saponin din chét ciia 20(S)-protopanaxatrol[6]

Tén Tay R1 R2 R3 S,}g}fs}o)
G-Re* Q) -H -Glc2-Rha -Glc 0,17
20-glc-G-Rf | () -H -Glc2-Glc -Glc 0,01
G-Rgl* () -H -Glc -Glc 1,37
G-Rh1 (N20(R),20(S) |-H -Glc -H 0,008
G-Rh1 (1) H “Glc H 0,021
PG-RS1 ()] -H -Glc2-Rha-6Ac | -Glc 0,013
N-R1* 0 H “Glc2-Xyl -Glc 0,36
N-R6 ()] -H -Glc -Glc6-aGlc | 0,01
VG-R4 Q) -Glc2-Glc | -H -Glc 0,004
VG-R12 (K) H “Glc H 0,005
VG-R15 ) -H -Glc -Glc 0,003
VG-R17 (K) H Glc Glc 0,002
VG-R18 (K) -H -Glc -Glc 0,002
VG-R19 (L) -Glc2-Glc | -H -Glc 0,006
OMe-GRh1 | (D) -H -Glc -CH3 0,015
VG-R25 (©)) -H -Glc -Glc 0,003
G-Rh4 (M) H -Glc H 0,014
Ghi cha: *: cic saponin chinh yéu trong thanh phan saponin din chét

protppanaxatriol
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Glc: b-D-glucopyranosyl; a-Glc: a-glucopyranosyl; GIcA: b-D-glucoronopyranosyl;
Rha: a-L-rhamnopyranosyl; Xyl: b-D-xylopyranosyl; Ara: a--arabinopyranosyl;

Ara(f): a-L-arabinofuranosyl; Ara(p): a-L-arabinopyranosyl; Ac: acetyl.

Bang 1.4: CAc saponin c6 cAu tric ocotillol va din chit ciia acid oleanolic[6]

Tén Tay R1 R2 Hiéu suat (%)
PG-RT4 (N) -Glc -CH3 0,065
24(S)-PG-F11 (N) -Glc2-Rha -CH3 0,005
M-R1* (N) -Glc2-Glc -CH3 0,14
M-R2 * (N) -Glc2-Xyl -CH3 5,29
VG-R1 (N) -Glc2-Rha-6Ac -CH3 0,033
VG-R2 (N) -Glc2-Xyl-6Ac -CH3 0,014
VG-R5 (N) -Glc2-Xyl4-aGlc -CH3 0,008
VG-R6 (N) -Glc2-Xyl-6Ac -CH3 0,006
VG-R14 (N) -Glc2-Xyl -CH20H 0,02
VG-R10 (0) -Glc -CH3 0,007
VG-R1 (0) -Glc2-Xyl -CH3 0,03

Bang 1.5: Acid oleanolic[6]

Tén Tay R1 R2 Hiéu suat(%)
G-RO (P) -Glc2-Glc -Glc 0,038
H-Ma3 (P) -Glc2-Glc-3Ara(p) -Glc 0,05

Ghi cht: H= hemsloside

1.1.6.2. Hop chiat polyacetylen

C6 7 hop chit di duoc phan lap, 5 hop chat di duoc xac dinh ciu tric voi
panaxynol va heptadeca-1,8(E)-dien-4,6-diyn-3,10-diol la 2 polyacetylen chinh yéu.
Hai hop chat méi 1a 10 acetoxy-heptadeca-8€-en-4,6-diyn-3-ol va heptadeca-
1,8(E),10(E)-trien-4,6-diyn-3,10-diol[3,6,7,11,12,33-35].
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1.1.6.3.

Thanh phén axit béo.

Bang 1.6: CAc chit béo dwoc tim thiy[6]

STT So cacb&néfﬁa hop % Tén cua axit béo
1 8C vét Acid caprylic
2 10C vét Acid capric
3 11C vét
4 12C 0,22 Acid lauric
5 13C 0,31
6 14C 1,33 Acid myristic
7 15C 0,40 Acid pentadecausic
8 15C-1 0,31
9 16C 29,62 Acid palmitic
10 16C-1 vét Acid palmitoleic
11 17C 1,13 Acid heptadecausic
12 17C-1 vét
13 18C 4,48 Acid stearic
14 18C-1 13,26 Acid oleic
15 18C-2 40,04 Acid linoleic
16 18C-3 2,61 Acid linolenic
17 20C 1,51 Acid arachidic

1.1.6.4.  Thanh phan axit amin

Bing 1.7: Thanh phan acid amin chii yéu[6]

STT Acid amin Acid amin (%6) Acid amiy, thuy giai

1 Tryptophan 10,20 -

2 Lysin 17,90 5,29
3 Histidin 1,02 2,59
4 Arginin 46,66 12,90
5 Axit Aspartic 7,60 10,38
6 Threonin 1,20 5,19
7 Serin 5,12 5,19
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8 Axit Glutamic 2,05 6,49
9 Prolin 3,07 15,58
10 Glycin 4,10 5,19
11 Alanin - 5,19
12 Cystin 1,53 Vét
13 Valin 0,51 1,29
14 Methionin 0,51 Vét
15 Isoleucin 1,02 2,59
16 leucin 1,02 519
17 Tyrosin 0,51 6,49
18 Phenylanin 0,51 6,49
1.1.6.5.  Thanh phan c&c nguyén té vi da lweng
Bang 1.8: Cac nguyén t6 vi lwong[6]

STT | NeyyeRiOvi | yohlitibm) | STT | NEqYEREOV | o bliBhm)
1 K 9349,19 11 Br 17,27
2 Ca 284474 12 Ni 10,61
3 Mg 1950,19 13 Cu 6,23
4 Fe 491,21 14 Cr 4,10
5 Sr 169,87 15 Y 1,51
6 Ti 120,65 16 I 0,24
7 B 140,00 17 Co 0,15
8 Rb 91,62 18 As 0,10
9 Mn 68,10 19 Se 0,05
10 Zn 26,11 20 Hg 0,04

1.1.6.6. Cé&c thanh phan khac

>  Hop chét Sterol.

- B — Sitosterol va daucosterin (3 — Sitosteryl — 3 — o - § —D — glucopyranosid)

>  Hop chét Gluxit: ( dinh lvong theo phwong phéap Bertran).

Puong tu do: 6,19%
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- Puong toan phan: 26,77%
>  Céc thanh phan khac: ( trong than r& va ré cu tuoi).
- Tinh dau: 0,05 - 0,10%

Sinh t6 C: 0,059%.[6,7]

1.1.7. Tac dung dugc ly

- Téc dung trén hé TKTW: Sam Ngoc Linh liéu thap c6 tac dung kich thich than
kinh, 1am ting hoat dong va tri nh&, nhung lidu cao lai (e ché than kinh.[6]

- Téc dung chng trAm cam: Sdm Ngoc Linh c6 tac dung chdng trim cam ¢ liéu
ubng mot 1an 200mg/kg hodc lidu 50 — 100 mg/kg dung ludén 7 ngay ¢ chudt nhat
trang, majonosid Ry tiém trong mang bung c6 tac dung chdng trim cam & ca 3 lidu:
3.1;6.2; va 12,5 mg/kg.[6]

- Téc dung tang sinh luc: Sdm Ngoc Linh c6 tac dung tang sinh lyc trong thi
nghiém chudt boi, lam ting sinh luc chdng lai syc mét moi, gitp phuc hdi stc lyc.[6]

- Téc dung sinh thich ung.

+ Trong stress vat Iy, cho chudt nhit tring uéng Sam Ngoc Linh liéu 100mg/kg
c6 tac dung 1am ting kha nang chiu dung dbi voi nudc nong( 37 — 42) va lanh (-5°C)
1am kéo dai thoi gian séng thém ctia chudt thi nghiém.[6]

+ Trong stress co 1ap, chudt nhit tring dugc nudi riéng ting con trong 4 tuin,
thoi gian ngu khi tiém natri barbital giam di 30%. Sam Ngoc linh liéu uéng 50 — 100
mg/kg hoic hoat chat majonosid R, tiém trong mang bung licu 3.1; 12.5 mg/kg lam
thoi gian ngu trd lai gan binh thuong.[6]

- Téc dung chdng oxy hoa: trén thi nghiém in vitro dung dich ndi cta dich néo,
gan va phan doan vi thé gan ciia md ndo chudt va phan doan vi thé gan ciia chudt nhat
trang, saponin sam Ngoc Linh ¢ néng d6 0.05 — 0.5 mg/kg c6 tic dung chong oxy
hoa, trc ché sy hinh thainh MDA (malonyl chaldehyd) 14 san pham ciia qau trinh oxy
héa lipip mang sinh hoc.[6]

- Téac dung kich thich mién dich

+ Bt chiét siam Ngoc Linh liéu uéng 500mg/kg va majonosid R> tiém trong
mang bung c6 tac dung lam ting chi s6 thyc bao trong thi nghiém in vitro va invivo
& chudt nhat trang, [6]

+ Dung lidu Escherichia coli giy chét chudt nhét tring. néu két hop dung sam
va majonosid Rz véi lidu trén s& 1am tiang ty 16 s6 chudt séng sét. C6 18 do thude 1am

tang tac dung thuc bao vai E. coli.[6]
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- Téc dung phuc hdi mau: Trong thi nghiém 1am giam hong cau va bach cau &
dong vat thi nghiém, sdm Viét Nam c6 tac dung lam phuc hoi sb luong héng clu va
bach cau di bi giam.[6]

- Céc tac dung duogc 1y khac: sam Ngoc Linh con ¢6 tac dung tang cudong ndi
tiép t6 sinh duc, diéu hoa hoat dong cua tim, tic dung chéng ting cholesterol mau,
tac dung bao vé gan, c6 tic dung chdng viém va tc ché sy phat trién vi khuén
Streptococcus gay bénh viém hong & nguoi[6]

1.1.8. Cong dung

Theo y hoc ¢ truyén sdm Ngoc Linh ciing ¢6 tac dung twong ty nhan sam va
tham chi con c6 tac dung manh hon. B6 5 tang( tam, can, ty ,phé, than) , yéu tinh
than, dinh hon phach, 1am khoi so héi, trir ta khi, sing mét, uéng 1au nhe minh, ting
tudi tho.[6,7]

1.2.  Bénh suy nhwoc thian kinh
1.2.1. Khai niém.

Suy nhugc than kinh 1a mét hoi ching rdi loan tdm thé biéu hién qua céc réi
loan hoat dong than kinh cao cap va thé luc, d& mét moi sau mét su ging stc vé hoat
dong tri 6c hoic thé luc, kém theo cac cam giac kho chiu, réi loan tu duy, mét nga
hay quén, dau dau hoic dau va co thit cac co, cau kinh, lo 4u, dic trung chu yéu la
su giam hoat dong tu duy va lao dong thé hrc[5,9,13].

1.2.2. Dich té hoc.

Suy nhuoc than kinh 1a mot bénh phé bién & viét nam va trén thé gidi.
O Viét Nam bénh tdm cin suy nhwoc chiém 3 — 4%
O cac Tay Au chiém t6i 5 — 10% sb dan.

Bénh xuét hién & nguoi lao dong tri ¢ nhidu hon ngudi lao dong chan tay,
nam nhiéu hon nir nhiéu nhat ¢ lta tudi 20 — 45[5,9,13].
1.2.3. Theo y hoc hién dai
1.2.3.1. Nguyén nhan gay bénh.

Nguyén nhan cua bénh tdm cin suy nhuoc 1a do nhitng nhan t6 gay chéan
thuong tam than tic dong trén ngudi bénh, thong thudng cudng do khong manh lam
nhung kéo dai nhu:

- Nhiing thét bai trong cong viéc va doi song, tinh yéu, v chong, con cai, nguoi
than, giira ca nhan va tap thé. Tom lai 1a nhimg xung d6t giira nhan cach nguoi bénh
véi moi trrong xung quanh.
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- Thuong gap trong nhiing sang chan truong dién ké tiép nhau hoic két hop véi
nhau.

Bénh suy nhuoc than kinh thudng xuat hién tir tir sau mot thoi gian sang chan
va né boc 16 1 rét khi gap mot nhan té thuc day.

- Hay gap & nhitng loai hinh than kinh yéu.

- Hay gap ¢ nhitng nguoi lao dong tri 6¢ qua muc.

- Cudc sdng qua cang thang.

- Trén co s& mot bénh viém nhiém man tinh, viém loét da day — ta trang.

- Hay gip ¢ nhitng bénh nhan nhiém déc man tinh: nhim doc do nghé nghiép
hoic nghién rugu man tinh, hoic thiéu dinh dudng kéo dai, hoic thiéu ngu 1au ngay.

Bénh danh theo YHCT: Kinh quy, chinh xung, thét mién, ki¢n vong.

Nguyén nhan gy ra bénh 1a do chan thuong tim 1y kéo dai nhu lo nghi cing
thang than kinh qua do, hodc do loai hinh than kinh yéu dén dén sy réi loan hoat dong
cong nang (tinh, khi, than) cta cac tang dic biét 1a Tam, Can, Ty, Than[5,9,13].

1.2.3.2. Co ché bénh sinh.

Chu yéu 13 do su suy yéu cta td chirc ludi — than ndo 1én vo nio, tirc 12 1am rdi
loan méi lién hé 1udi — vo ndo do cac dong xung dot tir bén ngoai vao khong duoc
sang loc qua céac to churc ludi — than ndo ma nd don ca 1én vo ndo. Vi vy, vo ndo
khéng chiu dung duoc, din dén su suy yéu tic ché, suy yéu qua trinh hung phan va
cudi cing hau qua cua su cing thing cau qua trinh than kinh — tAm than & v6 ndo di
dén sy uc ché gi61 han. No chia lam 3 giai doan:

- Giai doan dau: do qua trinh &rc ché suy yéu nén trén 14m sang biéu hién trang
thai kich thich bung nd, khi sic dao dong trong ngdy, mat tip trung tu tudng, kho
ngu.

- Giai doan 2: sy suy yéu ctia qua trinh hung phan biéu hién trén 14m sang: chong
mit, mét moi, giam su chi y, dau dau, dé cam xc.

- Gian doan 3: roi vao trang thai trc ché gidi han dé bao vé té bao than kinh ndo
tranh nhitng kich thich qua murc. Hau qua 13 suy yéu ca 2 qua trinh: hung phan va trc
ché. Biéu hién trang thai rc ché trén 1am sang 1a: ngudi bénh bang quan, vo cam hoic
tram cam, ¢6 khuynh huéng phéat sinh ra 4m anh va so hai [5,9,13].
1.2.3.3.  Céc biéu hién 1am sang.

% Hpi chirng kich thich suy nhwoc.
- Bénh nhan dé bi kich thich boi nhiing kich thich nhé. Vi du: tiéng 6n, nhimng

xung dot nho trong cudc séng lai d& 1am bénh nhan buc tirc, phan tng manh.
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- Su kich thich d& bung n6 nhung ciing dé tit va dugc thay thé bang phan tng
suy nhugc mét moi.

- Ngudi bénh thuong thiéu nhin nai. Thoi ky sau, bénh nhan nghi ngoi ciing
khong héi phuc lai duoc[5,9,13].

% Nhirc dau.

- Bénh nhan c6 té dau dau &m i, khu trd hoic lan téa ra ca dau. Pau sudt ngay
hoac chi vai gio trong ngay.

- Pic diém: nhac dau dic biét ting 1én khi xtc dong hay mét moi va giam di
khi thoai mai hodc duoc ngu tét [5,9,13].

% Mit ngii.

Ngu khong sau, ngii hay mé, ngti khong day gidc. Sang diy thuong mét moi,
ban ngay c6 thé nga ga[5,9,13].
% Cdc trigu chirng vé co thé va than kinh.

- CO thé ¢ cam giac dau moi cot sdng va thit lung.

- RAi loan cam giac, gi4c quan va noi tang, gay ra chéng mat, hoa mat, cam giac
dau nhirc & trong xwong, Kién bo trén da hodc cam giac nong, lanh, té, run tay[5,9,13].
% Cdc réi logn thwe vit nji tang.

- Mach: khong déu, lGc nhanh, luc cham.

- Huyét ap dao dong, khi cao, khi thap.

- CO thé ¢ cam giac hoi hop, tréng nguc hodc dau vang trude tim.

- Than nhiét cd thé ting mot chat hozc giam.

- COthé c6 rdi loan tiéu hoa: day bung, chuéng bung. an kho tiéu, phan khi tao,
khi nat.

- CO thé tang tiét md hoi.

- Nam: di tinh hoac xuat tinh sém hoic liét duong.

- Ni¥: réi loan kinh nguyét, théng kinh.

Tt ca nhimng thay d6i nay déu chiu anh huéng do cac yéu t6 chan thuong tam
than[5,9,13].
% Cdc roi logn vé mdt tim than.

Réi loan vé cam xuc: ngudi bénh hay lo au, khi sic hoi trim, tap trung kém,
tri nhd giam, hay quén, hay bon chon, lo ling[5,9,13].
1.2.3.4. Cac thé 1am sang.
% Thé cwong.

Bénh nhan dé bi kich thich, dé x cam, khé ngu va cac tri¢u ching than kinh

thuc vat ndi tang biéu hién ram r9[5,9,13].
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% Thé nhwoc.
Biéu hién trang thai hung phan giam.

- Chong mét moi

- Khi sic giam

- Kha nang lao dong giam

- Ban ngay hay co triéu chirng ngu ga

- Nhiing kich thich manh thi bénh nhan dap (ng yéu va nguoc lai, nhitng kich
thich yéu thi bénh nhan phan tng manh.

- O mot sé bénh nhan, khi tinh trang nay kéo dai s& tro 1én gay yéu va suy
Kiét[5,9,13].
% Thé trung gian.

Bénh canh 1am sang biéu hién céc trang thai kich thich 13n suy nhuoc, khi sic
c¢6 khuynh hudng giam, bang quan, c¢é khi tram cam, ¢6 am anh so héi, kha ning lao
dong 1én xudng that thuong khi thi hung phan khi thi giam sut, ¢6 nhiéu rbi loan thuc
vat noi tang[5,9,13].

1.3. Mot s6 md hinh nghién ciru tac dung suy nhwoe than kinh ciia sim ngoc
linh trén thwe nghiém.

Co s cua viéc nghién ciru cac hoat dong than kinh trén cac mé hinh dong vat
la dua trén sy twong dong gitra hoat dong than kinh ¢ nguoi va dong vat. Vé su cing
thang, lo au, tram cam mic du khong c6 co s& dé néi rang dong vat biéu hién sy cang
thang theo cling cach véi con nguoi, nhung chic chan rang viéc thay doi hanh vi ¢
c4c loai gam nham biéu 16 su cang thing TK. Vi du su thay d6i hanh vi tir binh thuong
sang tu vé, hoac su thay ddi ngoai hinh & cac loai nay thuong kém véi cac hoat dong
than kinh qua khich. Vi vay, néu khong hoan toan giéng nhau thi ciing c6 sy twong
d6ng gitra cing thang TK & ngudi va cac loai gam nham[21,29,40,44,47,50,51]. Pay
chinh 13 co s¢ dé céc thir nghiém sinh hoc tim hiéu tac dung chéng réi loan lo au,
tram cam cua thudc ra doi. Sau day chiing t6i gisi thiéu mot sé thir nghiém nghién
ctru tac dung chdng lo &u, trim cam dang duogc sir dung.

1.3.1. Grip test

Thtr nghiém Grip ciing 1a mét trong nhirng thir nghiém duoc st dung khéa rong
rii dé nghién ctru cac rdi loan lo au, tram cam . Thi nghiém nay danh gia kha nang
deo bam, stic cing co va phdi hop van dong caa chudt, tir d6 danh gia dugc tac dung
gidn co ciing nhu tac dung cia thudc. Phuong phép nay cung cap udc luong dinh
lugng vé d6 bén va kha ning phdi hop ciia dong vat.
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Dung cu str dung trong thir nghiém nay la mét s¢i day dai 50cm cang gitra hai
cot thang ding. Chudt sau khi ubng thudc 60 phut, dwgc dit 1én day bang hai chan
treéc. Quan st hién tuong bam trén day cua chudt va cho diém[21-23,28,31,32]
1.3.2. Thir nghiém EPM (Elevated Plus Maze)

Thir nghiém EPM 12 mét trong nhitng bai kiém tra phé bién nhét trong viéc
danh gia hanh vi lo ling & chudt. Co s& cua thir nghiém 1a déng vt gam nham c6 ban
ning thich kham pha va rat so nhirng noi hé. Con chuét duoc lya chon s& danh thoi
gian trong tay hé khong duoc bao vé hoic canh tay kin dugc bao vé, tt ca déu cao
khoang 1 m so véi san nha. Chudt cé xu hudng tranh cac khu vuc ho, dac biét la khi
chung dugc thap séng, thich nhitng khoan khéng tbi va khong gian kin hon. Khi bi
dit vao moi truong khong quen thudc, chung s& biéu 16 sy to mo, so hii va cing
thang. Khi xtr dung thudc chdng rdi loan lo &u, tram cam lam giam su lo ling, so héi,
cing thang & chudt, do d6 lam tiang kha ning kham pha ¢ ca nhiing noi ho.
[38,39,44,48]

Thir nghiém EPM dung dung cu la mot hinh chir thap c6 hai tay kin (closed
arms) va hai tay ho (open arms) thiét ké vudéng goc véi nhau, giita cac tay 1a mot
khoang trung tdm. Dung cu duoc dit cach san nha méot khoang nhat dinh (tdy vao
dong vat nghién ctru 1a chudt nhat hay chudt cong ma khoang céch nay cao hay thap).
Khi thi nghiém, chudt dugc dit vao trung tdm caa dung cu, mat huéng vé phia tay ho
va cho tu do di lai khdm pha trong 5 phdt. Theo ban nang, khi dugc dat trong moi
trrong mai, chudt c6 xu hudng khdm pha va sé di lai gitra cac tay[21-24,27-31]. Tuy
nhién, do dung cu dugc dit trén cao va c6 nhirng ving ha, s& 1am chudt bi cing thang,
lo au, do do, chudt s& di lai chu yéu giita cac tay kin-1a nhitng noi an toan véi ching
hon. Néu trude khi thi nghiém, chuét duoc dung thude chdng lo au, tram cam, cam
giac lo &u so hai, cing thang s& khdng con, cac tay mé khong con dang so nira. Vi
vay, chuot s& tang thoi gian luu lai trong tay mé va tang s6 lan chuot di vao.

1.3.3. Thir nghiém chudt boi (swimming test)

Cac thir nghiém boi bat buoc (FST) & chudt hodc chudt duoc sir dung dé danh
gia cac thudc dang duoc sang loc cho cac hoat dong lién quan dén hé TKTW . FST
la mot thir nghiém réat dang tin cay trong cac phong thi nghiém, nhay cam, va tuong
dbi c6 chon loc ddi vai cac thude trén TKTW. Phac d6 cia FST bao gom viéc dua
con vat vao mot binh chtra day nudce va ghi lai thoi gian ching van dong. Chudt hoac
chuot nhat, sau 2 phat dau tranh manh liét, da chap nhan mot trang thai bat thuong
(di chuyén trong nuéc chi bang nhitng cir dong nhe can thiét dé giir dau trén mat
nudc), xen k& vai cac hoat dong boi 10i. Co s& cua thir nghiém ciing la dua trén su
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phdi hop van dong than kinh-co, va ban ning séng sot cua dong vat. Thude chéng lo

au, tram cam 1am cho su bat dong duoc giam di. Thir nghiém duya trén sy quan sat

chudt boi trong nudc. Tu do xac dinh dugc thoi gian boi cua chudt va so sanh vai

mau ching[29-31,40,41,42].

1.3.4. Thir nghiém danh gia hoat dong tu nhién ctia chudt (spontaneous activity
test).

Co s& cua thir nghiém 12 dura trén quan sat hoat dong ty nhién caa chuét. Thude
chéng réi loan lo &u, trdim cam s& lam ting hoat dong binh thuong cua chudt. Hoat
dong cua chudt duge do biang may hoic dung cu do dic biét[21,23,28,31].

1.3.5. Thir nghiém Rota - rod

Rota-Rod ciing 1a mét trong nhitng thir nghiém duoc ap dung nhiéu trong

nghién cau tac dung chdng lo &u, tram cam cua thudc.
Co s& cua thir nghiém nay 1a dua trén kha ning phdi hop than kinh-co, kha nang dinh
huéng khdng gian, stc cing co, kha ning giit thang bang cua dong vat. Thudc chéng
lo &u, tram cam lam tang phdi hop than kinh-co, ting kha ning giit thang bang va
dinh hudng khong gian nén tang kha nang deo bam trén thanh quay cua chudt.

Sy tang thoi gian bam trén thanh quay caia chudt so véi nhdm ching 1a bang
chang cho tac dung chdng lo au, trAm cam cua thudc nghién ciru[21,28-30]

1.3.6. Open field test.

Ban ddu duoc gigi thiéu nhu 1a mét thude do cua hanh vi cam xdc ¢ chuét,

Open field test da chirng minh la thanh cdng khi thuc hién trén chuot. Thir nghiém
nay cung cap mot co hoi dé danh gia mot cach ¢ hé thong moi truong mai la, hoat
dong van dong chung, va cung cip mot co s ban dau cho cac hanh vi lién quan dén
hanh vi lo ling & loai gam nham. Ngoai ra, tiép xdc lap lai hoic mé rong chiéu dai
cung cap mot phuong phap dé déanh gia quen thudc véi méi trudng moi nay. Tir do
nhan thay rang c6 hai yéu té anh huéng dén hanh vi lo lang trong khéng gian mé. Thir
nhat 1 su c6 1ap vé mit x& hoi do sy tach biét véi nhitng con cung 16ng khi thuc hién
bai kiém tra. Thir hai 1a cing thang dugc tao ra boi anh sang ruc rd, khong duoc bao
VE.
Pong vat gam nham s& danh mot khoang thoi gian dang ké dé kham pha ngoai bién,
thuong 12 tiép xuc véi cac birc tudng (thigmotaxis), hon 13 khu vuc trung tam khong
duogc bao vé. Cac con chudt danh nhiéu thoi gian kham phé khu vic trung tam ching
to hanh vi lo Iéng so hai da duoc giam di[21,24,26,28,31,37].
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1.3.7. Light/dark test.

Cé4c thir nghiém thim do t6i anh sang, duoc phat trién bai Crawley va
Goodwin, 1a mot tién than cia EPM va cung cip mot phuong tién dé kiém tra hanh
vi lo ling giéng nhu & loai gam nhim. Gidng nhu EPM, chuét tiép x(c véi mdi trudng
méi véi cac khu vue duoc bao vé (ving téi) va cac khu vue khong dugc bao vé (ving
séang). Hau hét cac con chudt tu nhién biéu hién sy wvu tién cho khoang ti, bao
vé. Cac bién phap quan trong dé danh gia hanh vi lién quan dén lo ling trong thiét ké
nay la su thay di trong sy sin sang dé kham phé khu vuc duoc chiéu séang, khong
duoc bao vé, phan anh ting hodc giam sb lugng chuyén tiép gitta cac khoang va thoi
gian danh trong mdi ngan, trong mot bai kiém tra 5 phat. Biéu tri bang thudc chdng
réi loan lo au, tram cam lam tang s6 lan chuyén tiép giita hai ngan, ma khong lam
thay d6i s& thich cua chuot danh nhiéu thoi gian hon vao khoang téi . Su gia ting
hoat dong tham do nay duoc giai thich nhu mot su tc ché kham pha[21-23,28-31,45]

Ngoai cac thir nghiém da trinh bay & trén, con ¢ nhiéu mé hinh khéc ciing
dang duoc st dung nhu: Thir nghiém giac ngu barbital (barbital sleeping time test),
phan @ng chéng lai cam lanh (cold swimming test), Y-maze test........
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CHUONG 2 : POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat li¢u va thiét bi
2.1.1. Nguyén li¢u
Sam Ngoc linh duoc lay tir vuon sam Ngoc linh trén nidi Ngoc Linh thuc
huyén Nam Tra My Tinh Quang Nam cuaa Vién nghién ctu phét trién y duoc hoc ¢b
truyén Viét Nam.
2.1.2. Hoa chat
- Ethanol 85%
- Nudc cét v tring
2.1.3. Dung cu va thiét bj
-~ Thiét bi chiét va cd quay thudc
- Ong dong
- Can phan tich
- May c6 quay chan khéng thu héi dung moi
- Céc 500 ml
- Binhnodn
- May chiét lac
- Cdéccomo
- Binh dinh mac 50ml, 100ml
- Thiét bi phuc vy thir nghiém
- Long nudi chudt
- Thang nhya cao 40cm dé phuc vu boi
- Cac md hinh EPM va Dark/light test
- Bom, kim tiém nhua
2.2. Nguyén ciru chiét xuat
Lwa chon quy trinh chiét xuat saponin toan phan duoc thuc hién nhu sau:
- Phuong phap chiét: Chiét siéu am
- Dung mdi chiét xuat: Ethanol 85% - Nuéc
-S4 lan chiét: 5 lan
- Thoi gian chiét: 5 gio
2.3.Nghién ciru tac dung chéng suy nhwoc than kinh
2.3.1. Péi twgng
Chuét nhit tring khoe manh du tiéu chuan, khong phan biét duc céi, trong
lwong tir 20-25g, do Hoc Vién Quan Y cung cap.
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Chuét duoc chia 16 ngau nhién tir 8-10 chudt/16, nuéi trong diéu kién nhiét do
va anh sang ty nhién tai phong nudi chudt caa Khoa Y — Dugc Pai hoc Quéc Gia Ha
Noi. Chudt duoc cho in, uéng theo nhu cau cho dén truée khi tién hanh thi nghiém.

2.3.2. N§i dung nghién ciru.
Nghién ctru tac dung chéng suy nhugce than kinh caa Sam Ngoc Linh:

- Thu nghi¢ém EPM

- Thu nghi¢m chudt boi

- Thtr nghiém Dark/light test
2.3.3. Phuwong phap nghién ctru.

Cac thi nghiém duoc tién hanh trong phong riéng biét, yén tinh va anh sang
phu ho v&i mdi thir nghiém nhu: thir nghiém EMP trong phong duoc chiéu sang bang
dén 32W, thtr nghiém sang/tdi khoang sang dwoc chiéu sang bing dén 40W. Thoi
gian tién hanh thi nghiém trong khoang 9h sang dén 5h chiéu. Riéng thi nghiém chuot
boi tién hanh trong diéu kién anh sang binh thuong. Trong ngay tién hanh thi nghiém,
chudt duoc chuyén vao phong thi nghiém trude d6 1h dé 1am quen véi diéu kién
phong.

Chuét duoc chia ngau nhién thanh 5 16 (8-10 chuot/Id), uéng thudc hoic nuéc
cét lién tuc trong 7 ngay. Thi nghiém bat dau vao ngay tht bay sau khi uéng thudc 60
phut.

L6 1: Udng dd sam ngoc linh 100mg/kg - tuong dwong 10ml/kg

L6 2: Udng dd sdm ngoc linh 200mg/kg - twong duwong 10ml/kg

L6 3: Udng dd sdm ngoc linh 300mg/kg - twong duwong 10ml/kg

L6 4: Ubng dd hdng sim han qudc 200mg/kg— twong dwong 10ml/kg.
L6 5: Ubng nudc cit.

2.3.3.1. Nghién ctru tac dung chong suy nhugc thin kinh ciia thudc:
a. Thir nghiém EPM.

% Chudn bj dung cu:

Dung cu dugc thiét ké va 1am dwa vao céc tai liéu nghién ciu tham khao duoc
trén thé gidi. Dung cu duogc dat cach san nha mot khoang 50cm.

s Tién hanh:
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Ngay thir 7, sau khi udng thude 60 phut, dat tirng chudt vao trung tam cua dung
cu, mit chudt hudng vé phia mot tay ha. Quan sat chudt trong 5 phit. Ghi lai s6 1an
chuét di vao mdi tay va tong thoi gian chudt & trong céc tay hé va cac tay kin. Sb 1an
chuét di vao mot tay duoc tinh véi nhitng 1an chudt di vao tay d6 bang ca 4 chan. Bé
dam bao su sai léch thoi gian tir khi dung thude dén khi thi nghiém cua ting ca thé
trong mot 16 12 khdng qué 16n, mdi 16 dugc cho udng thude 1am hai dot, cach nhau
20 phut.

b. Thir nghiém chudt boi:
% Tién hanh:

Ngay thir 7, chudt dugc cho udng lan lugt cac dung dich nude cat, hong sam
han qudc va sam ngoc linh ( 100mg/kg, 200mg/kg, 300mg/kg). Sau khi uéng 60 phut,
cho chudt boi trong x6 nhya c6 chira nudc 4m 35+2°C. Theo ban niang, khi méi tha
vao nudc, chudt sé boi, sau d6 khi di mét, chudt s& co thoi gian bat dong, chi co dau
nhd 18n khoi mit nude dé tha, sau d6 chudt khdng con gitt duoc bat dong trén mat
nuéc nita va chim xuéng. Quan sat, dung dong hd bam gio ghi lai thoi gian chudt boi.
Thi nghiém duoc tién hanh trong 6 phat trong d6 2 phat dau dé chudt 1am quen voi
mai trudng va tinh tr phat thir 2 tro di va tinh thoi gian boi caa chudt. Bé dam bao
su khéc biét vé thoi gian tir khi udng thude dén khi tién hanh thi nghiém giira cac ca
thé trong mot 16 1a khdng qua 16n, mdi 16 ciing duoc cho udng thude lam 2 dot cach
nhau 20 phdat.

Thoi gian boi = 240 (s) — thoi gian bat dong.
c. Dark/light test.
% Chudn bj

Dung cu duoc thiét ké va 1am dua theo md ta cua céc tai liéu nghién ciu tham
khao duoc trén thé gigi

< Tién hanh

Ngay thir 7, chudt dugc udng lan luot céc dung dich nudce cat, dung dich hong
sam, dung dich sdm ngoc linh (100mg/kg, 200mg/kg, 300mg/kg). Sau khi uéng thudc
60 phat, chudt dugc cho va mot budng duoc chiéu sang ruc r& bing cac dibt tring
(390 lux), trong khi d6 budng khac lai téi (2 lux). Chudt duoc dit vao mit tbi va cira
dugc mo tu dong 3 gidy sau khi con chudt dugc cho vao budng tdi. Canh cira duoc
sir dung dé chudt khong vao phong chira anh séng ngay lap tic sau khi giai phéng
vé6i dong luc thoat khoi thi nghiém, vi d6 tré dé vao budng &nh séng c6 thé dong vai
trd nhu mot chi sé vé hanh vi lo ling. Chudt duoc phép di chuyén ty do giita hai
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budng trong 5 phit. Dé dam bao su sai léch thoi gian tir khi dung thube dén khi thi
nghiém cua tirng ca thé trong mot 16 1a khdng qué 16n, mdi 16 duoc cho udng thude
lam hai dot, cAch nhau 20 phut.
2.3.4. Xir Iy s6 liéu

S liéu thu duoc tir cac thir nghiém dugc phan tich thdng ké bang phan mém
Excel 2013, str dung phan mém SPSS. Sy sai khac c6 ¥ nghia théng ké khi p<0,05.

25



CHUONG 3: KET QUA THUC NGHIEM VA BAN LUAN

3.1. Chiét xuét saponin toan phin.
3.1.1. Chuén bj dwoc liéu

Duoc liéu sdm ngoc Linh thu hai tai vuon sam Ngoc Linh trén ndi Ngoc Linh
da duoc phoi kho roi théai nho.
3.1.2. Lya chon phwong phap chiét

Str dung phuong phap chiét song siéu 4m. Day 1a phuong phéap chiét s dung
so6ng siéu am co tan s6 16n hon 20Hz, ¢6 kha nang tac dong manh vao dugc chat lam
tang sy tham thau dung moi chiét, ting hoa tan duoc chat, phuong phap nay c6 thé
chiét kiét, hiéu suat cao.

3.1.3. Lwa chon dung moi

Chon ethanol va nugc 1am dung méi chiét vi ethanol hoa tan duoc saponin, ré
tién va khong doc.
3.1.4. Chiét xuat saponin toan phan
- Can chinh xac 200g ci sam ngoc linh, sau khi rira sach phoi kho, xay — nghién
nhé duoc ngam chiét ki bang dung mai ethanol 85% 5 lan ( mdi lan 400ml) st dung
thiét bi siéu &m ¢ 40 °C trong 5 gio. Thu lay dich chiét. tiép tuc thém dung mai dén
ngap duoc liéu va chiét dén khi duogc chiét trong suét (5 1an) Sau khi tién hanh chiét
dich con xong ching t6i tién hanh chiét tiép dich nuéc va thyc hién gidng nhu chiét
dich con. Gop céc dich chiét ethanol va dich chiét nudc thu duoc loc qua giay loc,
gom lai va cat tung loai dung méi dudi 4p suat giam thu dwoC Meaocn = 38,02 g,
Meaonuse = 54,8 g.
3.2. Nghién ctru tac dung chong suy nhwgc than kinh
3.2.1. Thur nghiém EPM

% Dung cu thi nghiégm:

Qua tham kh4o tai liéu trén thé gidi, ching t6i da 1am dwoc dung cu dung cho

thi nghiém nay 13 mot hinh chir thap gém co:
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Hai tay kin (closed arms) , moi tay c6 kich thudc: 40 x 5 x 15cm (dai x
rong X cao)

Hai tay hé (open arms) mdi tay c6 kich thugc: 40 x 5 x 0,2cm

Hai tay kin duogc lam vubng goc véi hai tay ho, tao nén mot khoang trung tam
cd dién tich 5 x 5cm. Chuét thi nghiém s& duoc dat & viing trung tim nay khi bét dau

vao thi nghiém.[26,27,31]

50 cm | ’ 50 cm

‘o
%

40 cm

50 cm

S

Hinh 3.6. Dung cu thir nghiém EPM

% Két qud thi nghigm:

- Két qua thir nghiém véi Sam Ngoc Linh:

Chuot sau khi chia 16 duoc cho udng thudc 7 ngay lién. Ngay tha 7, sau khi
udng thudc 60 phut, dit ting chudt vao trung tm caa dung cu thi nghiém, mat chuot
huéng vé mot tay ho. Quan sat chudt trong 5 phat, ghi lai thoi gian va sé 1an chudt di
vao mdi tay. Két qua duoc trinh bay & bang 9 va 10.
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Bang 3.9: Tac dung cia S&m Ngec Linh 1&n sé lan hru cia chudt & tay kin/tay

hé.
.| Thudc S6 1an/ tay S6 lan/tay
Lo Léng n Kin P hé P
1 | Nu6ccit | 10 | 10,9+2.23 1
p | KRGE200 | 1 | 73,5197 | p1-2<005 | 254158 | P1-2<005
mg/kg
VG P1-3>0,05 P1-3>0,05
3 10 | 92+2,35 1,4 + 0,84
100mg/kg P2-3>0,05 P2-3>0,05
VG P1-4>0,05 P1-4>0,05
4 10 | 75+212 1,5+ 1,08
200mg/kg P2-4>0,05 P2-4>0,05
VG P1-5>0,05 P1-5>0,05
5 7 9,71+3,3 1,43+0,976
300mg/kg P2-5>0,05 P2-5>0,05

Bang 3.10: Tac dung ciaa S&m Ngoc Linh Ién thai gian chudt luu ¢ tay Kin/tay

hé
| Thubc That gian/ Thaigian/
Lo I n ) p p
uong tay kin (s) tay hé (s)
1 | Nuéccat | 10 291,5 11,3 +10,05
2 KRGE 200 10 | 265+2491 | P1-2<0,05 35+ 2491 P1-2<0,05
mg/kg
VG P1-3>0,05 P1-3>0,05
3 10 | 283,6 + 14,33 16,4 + 14,33
100mg/kg P2-3>0,05 P2-3<0,05
VG P1-4>0,05 P1-4>0,05
4 10 276,5 20,2 + 14,08
200mg/kg P2-4>0,05 P2-4>0,05
VG P1-5>0,05 P1-5>0,05
5 7 | 286+11,79 14 +11,79
300mg/kg P2-5<0,05 P2-5<0,05
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Nhan xét:
- KRGE liéu 200 mg/kg cO y nghia thong ké so voi chimg(p<0,05).

- VG 100 mg/kg, 300mg/kg, 200mg/kg khong c6 ¥ nghia thong ké so véi
véi mau ching (p>0,05).

12

10
8 mVG1
VG2
6
mVG3
4 m KRGE
nwoc cat
2 I
) H B

s6 [an/kin s6 lan/hé

Hinh 3.7: Tac dung cia sam ngoc linh 1én s6 lan Iuu ciia chudt trén tay kin/tay ho

Tho'i gian(s)
350
300
250 HVG1
200 VG2
150 mVG3
B KRGE
100 , z
nwéc cat
50
, o e [
time/kin time/h&

Hinh 3.8: Tac dung ctia sdm ngoc linh 1én thoi gian Iuu cua chudt trén tay kin/tay
ho
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3.2.2. Thir nghiém chuét boi.

Thir nghiém duoc tién hanh nhu sau: Chudt sau khi chia 16 dwgc cho udng
thudc 7 ngay lién, ngay thir 7 sau khi ubng thudc 60 phut, chudt duge cho boi trong
nuéc 4m 35 + 2°C . Quan sat va tinh thai gian chudt boi dugc trong 4 phit . Dung
ddng hd bam gidy ghi lai thoi gian chudt tir phit tha 2 va ghi lai thoi gian boi cua
chuot.

Két qua dugc trinh bay ¢ bang 11:

Bang 3.11: Tac dung caa sdm ngoc linh Ién thoi gian boi cia chut

Lo Nhém n Thoi gian boi(s) p
1 Nudc cat 10 67,5+ 27,11
2 KRGE200 mg/kg 10 157,4 + 42,43 P1-2< 0,05
P1-3>0,05
3 VG 100mg/kg 10 86,4 + 15,19
P2-3<0,001
P1-4<0,05
4 VG 200mg/kg 10 96,8 + 12,3
P2-4<0,001
P1-5>0,05
5 VG 300mg/kg 7 82,29 + 24,53
P2-5<0,001
Nhan xét:

- KRGE 200 mg/kg c6 ¥ nghia thong ké so véi chimg (p<0,05)

- VG 100mg/kg, VG 300mg/kg khong cé ¥ nghia thong ké so v6i mau ching
(p > 0,05)

- VG 200mg/kg c6 y nghia thong ké so vdi mau ching (p< 0,05)
- VG 200mg/kg cho tac dung twong duong voi KRGE
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Hinh 3.9: Tac dung ctia sdm ngoc linh Ién thoi gian boi cua chudt.

3.2.3. Dark/light test
Chuot sau khi chia 16 dugc cho udng thube 7 ngay lién. Ngay thir 7, sau khi
udng thube 60 phit, Chudt duge dat vao mat téi va cira duoc mo ty dong 3 gidy sau
khi con chuét duoc cho vao budng téi. Quan séat chudt trong 5 phut, ghi lai thoi gian
va s6 1an ra vao budng sang va buong toi. Két qua dugc trinh bay ¢ bang 12 va 13.

)

KRGE

nwéc cat

Bang 3.12: T4c dung ciia S&m Ngoc Linh Ién sé lan lwu cia chudt ¢ budng
sang/budng toi.

.| Thudc S6 lan/ , S0
Lo £ n A . p lan/buong p
uong buong sang t6i
1 | Nuéccit | 10 | 32+233 32+235
o | KRGE200 15| g6, 570 | pP12<005 | 82+266 |P1-2<0,001
mg/kg
VG P1-3>0,05 P1-3>0,05
3 10 312 2,8+£2,09
100mg/kg P23<0,001 P2-3<0,001
VG P14<0,001 P1-4<0,001
4 10 7,4+1,43 7,3+1,49
200mg/kg P24>0,05 P2-4>0,05
VG P1-5>0,05 P1-5>0,05
5 7 6,57 £ 5,47 5
300mg/kg P25>0,05 P2-5<0,05
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Bang 3.13: Tac dung ciia S&m Ngoc Linh Ién thai gian chudt luu é budng
sang/budng tdi.

Lo| Thube Thot gian/ Thoigian/
0 X n A 4 \ ,
uéng Bung)sang P Budng ti (s) P
1 | Nuéccit | 10 | 23,8 + 26,04 276,2 +26,04
o | KRGE200| 1 | g5 1503 | P1-2<0,001 | 21541503 | P1-2<0,001
mg/kg
VG P1-3>0,05 P1-3>0,05
3 10 | 40,6 + 26,61 259.4 +26,61
100mg/kg P2-3<0,001 P2-3<0,001
VG P1-4<0,001 P1-4<0,001
4 10 | 77,8 + 16,07 2222 +25.03
200mg/kg P2-4>0,05 P2-4>0,05
VG P1-5>0,05 P1-5>0,05
5 10 39 261
300mg/kg P2-5<0,05 P2-5<0,05
Nhan xét:

- KRGE 200 mg/kg c6 y nghia thong ké so v&i ching (p< 0,001)

- VG 100mg/kg, VG 300mg/kg khdng co6 y nghia thong ké so véi chimg (p

> 0,05)

- VG 200mg/kg c6 ¥ nghia théng ké mot cach rd rét so v6i chimg(p< 0,001)

- So v6i KRGE, VG 200mg/kg khong c6 sy khac biét rd rang(p>0,05 ).

O R, N W b U1 O N 0O O

s6 lan/sang

SO lan
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Hinh 3.10: T4c dung ctia sam ngoc linh 1&n s lan luu cua chudt ¢ budng
sang/tdi

Thoi gian(s)
300

250

200 mVG1

VG 2
150
mVG3

100 W KRGE

Olll

time/sang time/t0i

nwoc cat
5

o

Hinh 11: tac dung cua sdm ngoc linh Ién thoi gian lwu cua chudt ¢ budng
sang/toi

3.3. BAN LUAN:
3.3.1. V@ céc test nghién ciru:
a. Lwa chon test nghién cuu:

Ngay nay, dic biét 1a & cac nudc phap trién, ching suy nhuoc than kinh ngay
cang pho bién va anh huong khdng chi dén ca nhan va con dén toan xa hoi. Co thé
noi cac nghién ciru c6 1én quan dén cac thudc chong rdi loan lo au, tram cam chua
bao gior 1a cii. Trén thé gii, hién nay, cac thir nghiém duoc ding dé danh gia tac dung
vé mat tam than thudng duoc sir dung dong vat 1a chudt (ca chudt nhat va chudt cong).
Cac thir nghiém duoc dung phé bién bao gom:
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= Thu nghiém Grip (Grip Test).

- Thu nghi¢ém EPM (EPM Test).

- Thur nghiém Rota-Rod (Rota-Rod Test).

Thir nghiém moi truong mo (Open-field test)

-~ Thir nghiém do hoat dong ty nhién cta chudt bang 1ong rung (Spontaneous
activity Test)

Do thoi gian nga cta chudt khi udng thude ngu barbital sau khi d3 dung thube

can dugc nghién ctu (Barbital sleeping time Test).

Thir nghiém chuot boi (Forced swimming Test).
Thir nghiém moi trudng sang/ toi (Light/dark Test).
=  Thtr nghiém Y-maze

Thtr nghiém tranh thuy dong (Passive avoidance test)

~ Trong s d6 mé hinh thir nghiém EPM va mé hinh thir nghiém Rota-Rod la

hai mé hinh duoc st dung phd bién nht
Trong pham vi cta dé tai khoa luan nay, ching t6i lya chon céc thir nghiém:

% Thar nghi¢gm EPM

Thir nghiém EMP di duoc md ta nhu mot phuong phap don gian dé danh gia
phan ung lo lang cua loai gam nham theo File va dong nghiép . Thi nghiém EPM
duoc Pellow va cong su phat trién tir cac mo hinh thir nghiém mé cung khac (Y-maze,
Zero maze) nam 1985-1986 va duoc ¢ng dung rong réi tir d6 dén nay . That vay, EMP
da dugc st dung rong rai trong hon hai thap ky, va hién c6 hon 2.000 bao cao lién
quan dén chii d& nay. EMP da duoc stra d6i thanh mot mé cung nang 1én vai bon tay
(hai m¢ va hai tay kin) duoc sap xép dé tao thanh mét hinh dang diu cong va duoc
mé ta bai Handley va Mithani 2 . Céc tac gia nay mo ta viéc danh gia hanh vi lo lang
cua lodi gam nhiam bing cach sir dung ty 1¢ thoi gian danh cho cénh tay mé dé thoi
gian danh cho canh tay khép kin. Thi nghiém nay dua trén ban nang cta chudt la s¢
nhitng noi hé va ¢c6 ban nang thich kham pha. Khi duogc dat trong dung cu hinh chir
thap dé & trén cao, chuot s& bi cam giac lo lang do do cao nén it tiép xdc vai tay ho.
Pay sé& 1a diéu kién dé phat hién tac dung chéng lo au s¢ h4i.[28,30]
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Cing thang lo au 12 mét triéu ching di kém voi nhiéu réi loan caa hé TKTW
va ban than né cling 1a mét rdi loan. O nguoi, nd duoc biéu hién bang sy hdi hop xen
1An mét mai, kiét stirc. O cac loai dong vat gam nham, sy lo 4u cing thang thuong lién
quan dén céc hanh vi ty vé nhu: bat dong, tim chd trd an, liém 16ng, nhay dung. .. Cac
hanh vi ndy & dong vat c6 thé quan sat dugc. Co 18 day ciing 1a co s& dé cac mo hinh
thir nghiém dua trén su quan sat dong vat thi nghiém nhu EPM, Open field (ving
mé)... ra doi.[33,38]

Mot wu diém nira cia EPM 1a khéng can huan luyén dong vat trudc khi 1am
thi nghiém, diéu kién nu6i dudng ciing khong can dic biét. Thi nghiém nay cho két
qua vaoi do lap lai cao.[39]

Dung cu dé tién hanh thi nghiém EPM don gian, c6 thé ché tao duoc trong
diéu kién Viét nam.[44]

V& thoi gian thi nghiém: trong thi nghiém EPM, thoi gian quan sat mdi chuot
1a 5 phat 1a dya trén suy luan day 1a khoang thoi gian chuét biéu 16 hanh vi ty vé hoic
trén tranh rd nhat. Néu khoang thoi gian nay kéo dai hon 5 phat, chudt c6 thé quen
v6i moi truong, 1am anh huong dén két qua[44,48].

s Thar nghiégm chuét boi:

Chudt boi 1a mé hinh thi nghiém kinh dién ciia Dugc Iy hoc. O Viét nam mo
hinh nay duoc str dung chu yéu trong cac nghién ctu tac dung tang luc cua thude.

Tuy nhién, hién nay nhiéu nghién ciru trén thé gidi ciing sir dung mé hinh
chut boi dé danh gia tac dung trén TKTW. [26,31,42]

Dya trén suy luan thuan thudc kich thich TKTW lam ting su phdi hop than
kinh co dan dén ting kha nang van dong va sic vuon caa dong vat. Khi bi tha vao
nuéc, theo ban ning tu nhién, chudt s& c6 phan xa vuon 18n va boi dé séng sot. Chuot
s& chi ngimg boi va chim khi sy phdi hop than kinh co khong con. Thoi gian chut
boi cang dai chitng to chudt giir duoc su phéi hop than kinh- co 1au. Thi nghiém nay
c6 tinh kha thi cao vi phuong phap tién hanh khong qué phuc tap, viéc huan luyén
ngudi theo ddi thi nghiém ciing khong kho khan, trang thiét bi phuc vy cho thi nghiém
dé kiém[21,25]

% Dark/light test

Kiém tra chuyén tiép anh sang / téi 1a mot trong nhitng bai kiém tra duoc st
dung rong réi nhat dé do luong su lo lang gidng nhu hanh vi ¢ chudt. Thir nghiém
sang toi dua trén su 4&c cam bam sinh cua lodi gam nham ddi voi cac khu vuce dugc
chiéu sang manh va hanh vi khdm phé tu nhién cta loai gam nham vai cac tac dong
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bén ngoai tirc 1a moi treong mai la va anh sang. Thur nghiém nay nay cam vai cac
thudc an than, chéng lo au so hai, trim cam... Thiét bi kiém tra bao gém khoang téi
va khoang sang duoc chiéu sang. Mot khe hep, rong 3cm, cao 5cm két ni hai budng.
Chuét duoc phép di chuyén ty do giira hai budng. Sé lan va thai gian danh cho budng
sang thé hién su lo ling it hay nhiéu cua chudt voi khong gian sang. Phuong phap
nay dé thuc hién va két qua twong d6i chinh xac. Tuy nhién, su khac nhau gitra cac
phong thi nghiém khién cho viéc Iap lai hoic so sanh két qua gitta cac phong thi
nghiém rat kho khan. [28,45]

Trong thir nghiém nay tdi st dung phién ban khéc véi phién ban gbc. Dau
tién, budng sang 16n hon budng téi ¢ phién ban ban dau, trong khi kich thudc caa hai
budng la gidng nhau trong phién ban thtr nghiém caa ching téi. Tha hai, trong phién
ban ban dau, budng sang khdng co tran va tudng, budng sang la trong suét (Crawley
va Goodwin, 1980), trong khi ching tdi str dung chat déo mau trang duc cho tran va
tuong cua budng sang. Nhiing khac biét nay, cu thé 1a kich ¢& va d6 mé caa budng
sang, cho phép phét hién dong thoi sy lo lang khong gian sang ciing nhu sy lo lang
khdng gian mé trong phién ban gdc cua bai kiém tra. Tuy nhién, trong thir nghiém
cua t6i, hanh vi gidng nhu lo au trong khong gian md & chudt duoc thir nghiém trong
thir nghiém EMP. Mac du thir nghiém sang/ toi va EMP déu duoc str dung dé danh
gia hanh vi lo au, nhung két qua khong phai Iic nao ciing nhat quan. Tha nghiém
chuyén déi &nh sang / tdi cua t6i va céc bai kiém tra trén EMP danh gia cac khia canh
khéc nhau ciia hanh vi lo au, chang han nhu sy lo lang khéng gian sang va hanh vi lo
ling gidng nhu khong gian mo[28,31,45].

% M@t sé thi nghiém chwa lam dwoc:

Nhu di noi & trén, 6 rat nhidu thar nghiém c6 thé dung dé danh gia tac dung
kich thich TKTW cua thubc. M&i thi nghiém déu c6 nhitng vu diém va nhugc diém
riéng. Trong khudn kho cua dé tai khoa luan, vi diéu kién thoi gian va kinh phi khdng
cho phép, chling tdi méi chon tién hanh cac thir nghiém nhu d trinh bay & trén. Trong
nhitng tai liéu tham khao trén thé gioi, day 1a nhitng thir nghiém ma ching toi thay
rang c6 tinh hop ly va kha thi nhat va c6 thé thuc hién dugc trong khudn khé khoa
luan. Pé nghién ciru ki hon tac dung kich thich TKTW caia sam ngoc linh, nén ap
dung cac thi nghiém nay:

v' Thir nghiém do gidc ngu Barbital:

Thir nghiém nay ding dé danh gia tac dung giam thoi gian nga cua thudc. Thir

nghiém c6 wu diém hon thir nghiém chudt boi vi danh gia tac dung truc tiép hon chir
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khong gian tiép qua cac co ché than kinh — co, kha ning dinh huéng khong gian, kha
nang chiu lanh....

Ngoai ra, viéc tién hanh thi nghiém ciing don gian, d& thuc hién, va thir nghiém
fhoan toan thyc hién dugc & viét nam. Ddng thoi cho két qua ciing twong dbi chinh
Xac.

v Y-maze test

Thir nghiém nay c6 vu diém 1a dung cu thi nghiém hién dai, c6 d6 chinh xac

cao. Dung cu thi nghiém nay da c6 mat va duoc sir dung & Viét nam.
v" Thir nghiém danh gia hoat dong tu nhién cua chudt

Thir nghiém nay c¢6 do chinh xac cao, dung cu thi nghiém hién dai. Dung cu

may da duoc sir dung ¢ Viét nam.
v" Thir nghiém Rota — rod

Thir nghiém nay ciing dung dé danh phdi hop than kinh — co cta chuét. Dung
cu nay ciing da duoc sir dung & viét nam, c6 do chinh xéac cao, dé thyc hién va viéc
huan luyén nguoi 1am thi nghiém dé danh.

b. Piéu kién nghién ciru.

Thi nghiém EMP duoc thuc hién trong phong tdi, con thi nghiém chudt boi va
thir nghiém séng t6i duoc thuc hién trong phong véi anh sang vira phai va yén tinh.

Trén thuc té, ching téi thuc hién cac thir nghiém EMP trong diéu kién méi
truong ¢ anh sang va tiéng dong. Thir nghiém chudt boi va sang/téi ciing trong diéu
kién c6 tiéng on. Nén két qua 1a cac sd liéu thu dugc rat dao dong, kho danh gia.

Ciing c4c thi nghiém d6 nhung tién hanh trong méi trudng phi hop véi didu
kién cua tirng thir nghiém thi thu duoc két qua rat tap chung va dé phan tich.

Tir nhitng diéu trén ching té rang, mdi trudng nghién ciu la cuc ky quan trong
d6i voi cac thir nghiém danh gia tac dung cua thudc trén hé TKTW.

c. Lwa chon thudc chirng dwong

Nhan sam tir 1au da duoc sir dung nhu mét phuong thubc truyén thong cho cac
van dé stc khoé khac nhau. Ngudi ta tin rang c6 nhiéu loi ich vé thé chat va tam Iy
nhu ting ning luong / ting sirc bén, kich thich tinh than, cai thién tam trang, tang
cudng nhan thirc. Tir cac két qua nghién ctu trén thé gisi ching minh rang nhan sam
c6 tac dung chong mét moi. [27,41]

Nhan sam c6 cé4c chirc nang dugc ly bao géom chéng oxy hoa, ting cudng mién
dich va binh thuong héa hé théng chuyén hoéa cia con ngudi. Trong y hoc ¢b truyén
phuong dong, nhan sam di duoc sir dung cha yéu dé ting cuong stc chiu dung va
giam cang thang vé thé chat va sy mét moi. Mot thr nghiém ngau nhién, mu doi, gia
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dugc da cho thay rang nhan sam c6 tac dung chdng mét moi ¢ nhitng bénh nhan bi
mét moi man tinh tu phat. Ngoai ra, nhan sam da dugc ching minh la c6 hoat dong
chéng mét moi trong mot nghién caru dong vat. Trong mot nghién ciru khac, nhan
sam lam tang khdi lugng co, thoi gian boi bén... Nhan sam cé tac dung chdng su lo
ling d3 duoc chang minh trén md hinh thi nghiém sy lo ling véi diazepam bang viéc
sir dung thir nghiém EMP. Thi nghiém EMP cho thay ring nhan sim lam ting s6 lan
va thoi gian chudt luu trén canh tay ho. Trong thir nghiém sang/téi, nhan sam ciing
lam tang thoi gian va sb 1an luu giit cta chudt trong budng séang.[27,32,38,41].

Dua vao két qua caa nhitng nghién ctu trén ching t6i da lwa chon nhan sam
han qudc 1am ching duong cho thir nghiém nay.

Liéu cua KGRE dung trong thir nghiém nghién cttu chéng suy nhuoc than kinh
la liéu 200mg/kg. Chung t6i da tham khao liéu tir cac nghién ctu trén thé gidi trudc
day va tién hanh khao sat liéu cua KGRE c6 tac dung chéng lo au, tram cam.

d. Tac dung chdng suy nhwoe than kinh ciia sAim ngoc linh

e Trén tha nghiém EMP, sdm ngoc linh liéu 100, 200, 300mg/kg khdng cho tac
dung rd rét(p> 0,05) so v&i mau chimg. Piéu d6 cho thay rang, VG khéng thé hién rd
tac dung chdng suy nhuoc than kinh ciia sam ngoc linh trén thir nghiém nay.

e Thir nghiém chudt boi, VG & liéu 100mg/kg, 300mg/kg khéng gay tac dung
rd rang trong thar nghiém nay (p>0,05). VG liéu 200mg/kg lam rd rét thoi gian boi so
v6i mau ching(p< 0,05). Piéu dé ching té, VG lidu 200mg/kg co tac dung chdng
suy nhugc than kinh trén thir nghiém nay.

Két qua ciia nhdm dung VG 200mg/kg so véi nhém ding KRGE khong c6 su
khéc biét rd rang (p>0,05).

Nhu vay, & liéu 200mg/kg, cho tac dung tuong duong véi KRGE 200mg/kg.

e Thur nghiém sang/tdi, VG ¢ liéu 100mg/kg, 300mg/kg khéng cho tac dung rd
rét so vai mau chiing (p> 0,05). Nhung VG liéu 200mg/kg lam rd rét thoi gian va sb
lan di chuyén trong budng sang so véi mau ching( P<0,001). Biéu d6 ching to, VG
liu 200mg/kg c6 tac dung chng suy nhugc than kinh.

Két qua cua nhém dung VG 200mg/kg so véi nhém ding KRGE khang cé sy
khac biét rd rang (p>0,05).

Nhu vay, o liéu 200mg/kg, cho tac dung twong duong véi KRGE 200mg/kg.
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CHUONG 4: KET LUAN VA KIEN NGHI
4.1. Két luén

Qua thoi gian nghién ctru dé tai chiing toi da thu duoc cac két qua theo cac noi

dung nghién ctu da dé ra nhu sau:

- Pi dua ra qui trinh chiét xuat saponin toan phan tir dugc liéu sim Ngoc
Linh.

- Pi tién hanh duoc cac mo hinh danh gia tic dung chéng suy nhuoc than

kinh cua sam Ngoc Linh.

4.2. Kién nghj
Tt nhitng két qua nghién ciru duoc, ching tdi c6 mot sb kién nghi nhu sau:
e V& viéc nghién ctru thém:

Trong khoa luan nay, ching tdi chi tién hanh dugc nhitng mé hinh thi nghiém
cin ban va c6 tinh kinh dién mat. Vi ddy ciing 1 nghién ctru khoi dau khdng thé tranh
duoc c4c sai sOt, can c6 nhitng nghién ciru sdu hon. Chiing t6i da chi ra rang udng
VG tao ra kich thich TKTW, chéng lo au so hdi. Do nhitng han ché cua nghién ctu
nay, cac thanh phan cy thé lién quan dén cac hoat dong sinh ly tam than qua thu
nghiém EMP van chua duoc thé hién r6. Pay c6 thé 14 trong tim danh gia trong céac
nghién ctru trong lai. Qua tim hiéu, chlng tdi nhan thady mot s6 mé hinh nghién ciu
tac dung an chéng lo &u, tram cam trén dong vat co thé ap dung nghién ctu tiép:

1. Thu nghiém nghiém giac ngu barbital.

2 Thtr nghiém danh gia mac do nga cua chuot.

3. Thur nghiém moi truong mao (open field test)

4 Thur nghiém danh gia hoat dong tu nhién caa chuét.

e V& qua trinh chiét xuat:

Trong nghién ciru ndy chdng t6i st dung phuong phap chiét siéu am, nhung
trong qua trinh tién hanh con nhiéu sai sot, can khic phuc va can tién hanh nghién
ctru sau hon. Py c6 thé 1a mot nghién ciru trong tam trong tuong lai. Trong céc thir
nghiém tiép theo chiing t6i kién nghi mot s6 phuong phap tién hanh dugc trong phong
thi nghiém va c6 thé mang lai hiéu xuat cao hon:

- Phuong phap chiét bang soxhlet
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Phuong phap chiét hdi luu
Phuong phap chiét ngam kiét

40



TAI LIEU THAM KHAO

TAI LIEU TIENG VIET

1.

10.
11.

12.

13.

14.
15.

B4o céo diéu tra trir lwgng khoanh viing cay sam K5 Tinh Quang Nam - Ba
Ning (9/1979), Ty y té Qudang Nam - Pa Nang.

Bo Y té (2008), Y hoc cé truyen, NXB Y hoc, Ha Noi.
Bo6 y té (2011), Duroc lidu hoc, Nha xuit ban Y hoc, Ha Noi.

Béo céo tom tit tong két dé tai khoa hoc &p dung mat sé bién phép k¥ thuat
trong tao giéng gieo trong nham bao vé, nudi trong va phét trién ngudn sam
K5 tai Tra Linh - Tra My (Quang Nam), Céng ty diwoc pham Quang Nam - Pa
Ndng, 197.

Bo Y té - Vién y hoc ¢b truyén viét nam. Pdnh gid tic dung cua thuse “Long
Quy Sinh” trén bénh nhan suy nhwoc than kinh.

D& Huy Bich (2006), Nhiing cay thude va déng vat 1am thusc & viét nam (tdp
2) — phan 1,, NXB Khoa hoc k¥ thuat, 704 — 713.

Db Tt Loi (1999), Nhitng cay thusc va vi thusc Viéet Nam, Nha xuét ban Y
hoc, 808- 810.

Pham Hoang Ho, Cay co Viét Nam, NXB tre.

Nguyén Thi Hanh, Bai giang Y hoc ¢é truyén: Tam can suy nhwoc, DPH'Y khoa
Thai Nguyén.

T Minh Kodng, Kj thudt sdn xudt dirgc pham tdp 1, phan 2, 145-162.

Tran Cong Luan, Két qua nghién cizu vé thanh phan hda hoc Sam Ngoc Linh,
Trung tdam Sam va Duoc ligu TP.HCM - Vién Dugc Liéu.

Nghién cizu vé sam ngoc linh va ham lrong c4c chat trong sam ngoc linh truy
cap ngay, tai trang web http://text.123doc.org/document/71210-nghien-
cuu-ve-sam-ngoc-linh-va-ham-luong-cac-chat-trong-sam-ngoc-linh.htm.

Nguyén Thién Quyén (Bién dich), Chdn dodn phdn biét chirng hdu trong déng
y, 492-497.

Sach do Viét Nam, NXB khoa hoc ky thuat, 88.
Tap chi sinh hoc (9/1985), 45-48.

41


http://text.123doc.org/document/71210-nghien-cuu-ve-sam-ngoc-linh-va-ham-luong-cac-chat-trong-sam-ngoc-linh.htm
http://text.123doc.org/document/71210-nghien-cuu-ve-sam-ngoc-linh-va-ham-luong-cac-chat-trong-sam-ngoc-linh.htm

16.

17.

18.

19.

20.

Tap chi Tap chi Khoa hoc PHQGHN: Khoa hoc Y Duoc (1/2016), "Nghién
ctru thanh phan Saponin va diéu ché phirc Saponin Phytosome cuaa cu cay tam
thit Panax Notoginseng trong ¢ Tay Bic Viét Nam". 32, 1-7.

Thu vién qudc gia Viét Nam (1992), "Nghién ctu vé Saponin dinh ling va
dang bao ché tir dinh ling".

Vién y hoc ban dia Viét Nam, truy cap ngay, tai trang web
http://dongyvietbac.com.vn/suy-nhuoc-met-moi-nhuoc-co.html.

Vién Duoc Liéu (2006), Nghién Cizu Thusc Tir Thao Duoc, NXB Khoa Hoc
Ky Thuat, 200-222

Vi Phuong Xuén (2000), Thuc vdt chi Viét Nam, Tap 2, NXB khoa hoc va ky
thuat.

TAI LIEU NUOC NGOAI

21.

22.

23.

24,

25.

26.

Bailey Kathleen Rand Crawley Jacqueline N (2009), "Anxiety-related
behaviors in mice".

Bao, L., Cai, X., Wang, J., Zhang, Y., Sun, B. and Li, Y. (2016), "Anti-Fatigue
Effects of Small Molecule Oligopeptides Isolated from Panax ginseng CA
Meyer in Mice", Nutrients. 8(12), 807.

Bum, E. N., Taiwe, G. S., Moto, F., Ngoupaye, G., Nkantchoua, G., Pelanken,
M., Rakotonirina, S. and Rakotonirina, A. (2009), "Anticonvulsant, anxiolytic,
and sedative properties of the roots of Nauclea latifolia Smith in mice",
Epilepsy & Behavior. 15(4), 434-440.

Calabrese, E. J. (2008), "An assessment of anxiolytic drug screening tests:
hormetic dose responses predominate”, Critical reviews in toxicology. 38(6),
489-542.

Can Adem, Dao David T, Arad Michal, Terrillion Chantelle E, Piantadosi
Sean C and Gould Todd D (2012), “The mouse forced swim test", JoVE
(Journal of Visualized Experiments)(59), e3638-e3638.

Carobrez, A.and Bertoglio, L. (2005), "Ethological and temporal analyses of
anxiety-like behavior: the elevated plus-maze model 20 years on",
Neuroscience & Biobehavioral Reviews. 29(8), 1193-1205.

42


http://dongyvietbac.com.vn/suy-nhuoc-met-moi-nhuoc-co.html

217.

28.

29.

30.

31.

32.

33.

34.

35.

Carr, M. N., Bekku, N. and Yoshimura, H. (2006), "ldentification of anxiolytic
ingredients in ginseng root using the elevated plus-maze test in mice",
European journal of pharmacology. 531(1), 160-165.

Castagné Vincent, Moser Paul and Porsolt Roger D (2009), "Behavioral
assessment of antidepressant activity in rodents".

Chuck, T. L., McLaughlin, P. J., Arizzi LaFrance, M. N., Salamone, J. D. and
Correa, M. (2006), "Comparison between multiple behavioral effects of
peripheral ethanol administration in rats: sedation, ataxia, and bradykinesia",
Life sciences. 79(2), 154-161.

Daley, M., Morin, C. M., LeBlanc, M., Grégoire, J.-P. and Savard, J. (2009),
"The economic burden of insomnia: direct and indirect costs for individuals
with insomnia syndrome, insomnia symptoms, and good sleepers”, Sleep.
32(1), 55-64.

dela Pefia, I. J. I., Kim, H. J., Botanas, C. J., de la Pefia, J. B., Van Le, T. H.,
Nguyen, M. D., Park, J. H. and Cheong, J. H. (2016), "The
psychopharmacological activities of Vietnamese ginseng in mice:
characterization of its psychomotor, sedative—hypnotic, antistress, anxiolytic,
and cognitive effects”, Journal of Ginseng Research.

Deng, J., Zhou, Y., Bai, M., Li, H. and Li, L. (2010), "Anxiolytic and sedative
activities of Passiflora edulis f. flavicarpa”, Journal of Ethnopharmacology.
128(1), 148-153.

Duc, N. M., Kasali, R., Ohtani, K., Aiko, I., Nguyen, T. N., Yamasaki, K. and
Tanaka, O. (1994), "Saponins from Vietnamese ginseng, Panax vietnamensis
Ha et Grushv. collected in central Vietnam. 111", Chemical and pharmaceutical
bulletin. 42(3), 634-640.

Duc, N. M., Kasai, R., Ohtani, K., Ito, A., Nham, T., Yamasaki, K. and
Tanaka, O. (1994), "Saponins from Vietnamese ginseng, Panax vietnamensis
Ha et Grushv. collected in central Vietnam. 11", Chemical and pharmaceutical
bulletin. 42(1), 115-122.

Duc, N. M., Nham, N. T., Kasai, R., Ito, A., Yamasaki, K. and Tanaka, O.
(1993), "Saponins from Vietnamese ginseng, Panax vietnamensis Ha et
Grushv. collected in central Vietnam. 1", Chemical and pharmaceutical
bulletin. 41(11), 2010-2014.

43



36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Emamghoreishi, M., Khasaki, M. and Aazam, M. F. (2005), "Coriandrum
sativum: evaluation of its anxiolytic effect in the elevated plus-maze", Journal
of Ethnopharmacology. 96(3), 365-370.

Heydorn, W. E. (2000), “Zaleplon-a review of a novel sedative hypnotic used
in the treatment of insomnia", Expert opinion on investigational drugs. 9(4),
841-858.

Jamal, H., Ansari, W. H. and Rizvi, S. J. (2008), "Evaluation of chalcones—a
flavonoid subclass, for, their anxiolytic effects in rats using elevated plus maze
and open field behaviour tests”, Fundamental & clinical pharmacology. 22(6),
673-681.

Komada Munekazu, Takao Keizo and Miyakawa Tsuyoshi (2008), "Elevated
plus maze for mice", JOVE (Journal of Visualized Experiments)(22), e1088-
e1088.

Ma, G. D., Chiu, C. H., Hsu, Y. J., Hou, C. W., Chen, Y. M. and Huang, C. C.
(2017), "Changbai Mountain ginseng (Panax ginseng CA Mey) extract
supplementation improves exercise performance and energy utilization and
decreases fatigue-associated parameters in mice", Molecules. 22(2), 237.

Park, J. H., Cha, H. Y., Seo, J. J., Hong, J. T., Han, K. and Oh, K. W. (2005),
"Anxiolytic-like effects of ginseng in the elevated plus-maze model:
comparison of red ginseng and sun ginseng”, Progress in Neuro-
Psychopharmacology and Biological Psychiatry. 29(6), 895-900.

Petit Demouliere, B., Chenu, F. and Bourin, M. (2005), "Forced swimming
test in mice: a review of antidepressant activity”, Psychopharmacology.
177(3), 245-255.

Ren, L., Wang, F., Xu, Z., Chan, W. M., Zhao, C. and Xue, H. (2010), "GABA
A receptor subtype selectivity underlying anxiolytic effect of 6-
hydroxyflavone", Biochemical pharmacology. 79(9), 1337-1344.

Rodgers, R.and Dalvi, A. (1997), "Anxiety, defence and the elevated plus-
maze", Neuroscience & Biobehavioral Reviews. 21(6), 801-810.

Takao Keizoand Miyakawa Tsuyoshi (2006), "Light/dark transition test for
mice", JOVE (Journal of Visualized Experiments)(1), e104-e104.

Thudc quy caa ngudi viét "Tac dung cua sam ngoc linh".

44



47.

48.

49.

50.

51.
pharmacological effects of ginseng and ginsenosides in central nervous
system. J Ginseng Res. 2013;37:8-29.

Tolardo, R., Zetterman, L., Bitencourtt, D. R., Mora, T. C., de Oliveira, F. L.,
Biavatti, M. W., Amoah, S. K. S., Birger, C. and de Souza, M. M. (2010),
"Evaluation of behavioral and pharmacological effects of Hedyosmum
brasiliense and isolated sesquiterpene lactones in rodents”, Journal of
ethnopharmacology. 128(1), 63-70.

Walf Alicia Aand Frye Cheryl A (2007), "The use of the elevated plus maze
as an assay of anxiety-related behavior in rodents™”, Nature protocols. 2(2),
322-328.

Wei, X. Y., Yang, J. Y., Wang, J. H. and Wu, C. F. (2007), "Anxiolytic effect
of saponins from Panax quinquefolium in mice”, Journal of
ethnopharmacology. 111(3), 613-618.

Zhu, H., Mingler, M. K., McBride, M. L., Murphy, A. J., Valenzuela, D. M.,
Yancopoulos, G. D., Williams, M. T., Vorhees, C. V. and Rothenberg, M. E.
(2010), "Abnormal response to stress and impaired NPS-induced
hyperlocomotion, anxiolytic effect and corticosterone increase in mice lacking
NPSR1", Psychoneuroendocrinology. 35(8), 1119-1132.

Kim H.J., Kim P., Shin C.Y. A comprehensive review of the therapeutic and

45



