7,

Ppanh gia tac dung diéu tri bénh Parkinson ctia
cac hgp chat trong cdy Cau Pang (Uncaria
Rhynchophylla) bang phuong phap docking phan ti
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OF COMPOUNDS FROM UNCARIA RHYNCHOPHYLLA BY MOLECULAR
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TOM TAT

Parkinson (PD) la mot bénh thodi héa than kinh phuee tap voi cdc ddc trung néi bat la réi loan vin
dong ndo, mat on dinh tu thé, réi logn van dong mat, cung co va run. Adenosine A24 (A2AAR) la mot logi
thu thé adenosin c6 twong tac doi khang sinh 1y cdc thu thé dopamine c6 trong thé van va c6 lién quan dén
sw phdt trién ciia chirng roi loan vin dong. Monoamine oxidase B (MAO-B) phdn hity dopamine thanh
hydrogen peroxide do dé né lién quan téi nhitng ton thiong trong PD. Trong nghién citu nay, ching t6i
tién hanh danh gid tac dung irc ché A2AAR va MAO-B ciia céc hop chat trong cdy Cau Pang bang phirong
phap docking phdn tir. Dya trén cdc tai liéu di cong bo, ching téi thu dwoge 80 hop chat tir cay Cau Pdng.
Két qua sang loc insilico cho thdy c6 4 hop chdt bao gom cinchonain Id, acid hyptatic A, acid uncarinic B
va acid ursolic lactone thé hién kha ning ikc ché ca 2 dich A2AAR va MAO-B, théa man quy tdc 5 Linpiski
voi cac dac tinh dwoc dong hoc ADMET kha quan va it doc tinh, co tiem nang phat trién thanh thuéc diéu
tri Parkinson.

Tir khéa: Parkinson, A2AAR, MAO-B, docking phdn tir, Cau Pang, ADMET
ABSTRACTS

Parkinson's disease (PD) is a complex neurodegenerative disease with prominent features of cerebral
dyskinesia, postural instability, facial dyskinesia, muscle stiffness and tremor. Adenosine A24A (A2AAR) is
an adenosine receptor that physiologically antagonistic interactions with dopamine receptors present in
the striatum and has been implicated in the development of dyskinesia. Monoamine oxidase B (MAO-B)
breaks down dopamine into hydrogen peroxide and is therefore related to the damage in PD. This study
was conducted to screen potential compounds in Uncaria Rhynchophylla that inhibit dual-target A2AAR/
MAO-B by molecular docking method.. Based on the published literature, we obtained 80 compounds from
Uncaria Rhynchophylla. The results showed that out of 80 compounds, 4 compounds including cinchonain
1d, hyptatic acid A, uncarinic acid B and ursolic acid lactone showed showed the ability to inhibit both
A2AAR and MAO-B targets, satisfying the Linpiski's rule of five with ADMET pharmacokinetic properties
and low toxicity, has potential for development as a drug for Parkinson's.

Keywords: Parkinson's disease, A2AAR, MAO-B, molecular docking, Uncaria Rhynchophylla, ADMET.
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DAT VAN DE

Parkinson 13 bénh rdi loan thodi héa than kinh
phé bién thir 2 sau Alzheimer gay ra tinh trang rdi
loan vén dong va khong van dong lam giam chét
luong cudc sdng va gay tir vong dbi v6i ngudi bénh
[1]. Hién tai, thé giéi van chua c6 mot phuong phap
diéu tri tdi wu cho cin bénh nay. Cac thudc diéu tri
hién nay khong lam giam dugc mét nira tinh trang
bénh. Vi vay, viéc tim kiém céc liéu phép mai dua
trén cac thanh phﬁn hoéa thyuc vat cho tac dung bao
vé than kinh trong diéu tri Parkinson 1a v6 cing
can thiét. Cac thudc hién dang dugc st dung co tac
dung trc ché MAO-B. Trong nhiing nim gan day,
cac chit ddi khang thu thé adenosine da thu hut
nhiéu sy chi y trong viéc phat trién cac liéu phap
nondopaminergic dé diéu tri Parkinson. Trong d6
thu thé A2AAR la muc tiéu tiém nang va can duoc
nghién ctru sau hon [2]. Theo Y hoc ¢b truyén, Cau
Ding (Uncaria rhynchophylla) 1a thao dwoc quy
lam giam chimg kinh phong (co giét, run riy), co
tiém nang trong viéc diéu tri Parkinson. Docking
phan tir 1 mot phuong phéap du doan hudng lién két
cuia mdt phan tir vao phan tir thir hai tao thanh mot
phtrc chit 6n dinh. Uu diém cua phuong phap nay
1 tiét kiém thoi gian va giam chi phi hon so véi cac
phuong phép thuc nghiém khac dé sang loc cac hop
chit tiém ning. Trong nghién ctru nay, chiing toi st
dung phuong phép docking phén tir dé tim kiém céac
hop chat trong cdy Cau DPang c6 tic dung trc ché
A2AAR / MAO-B muc tiéu kép c6 cac dic diém
giéng thudc, tinh toan cac thong sb duogc dong hoc
va doc tinh cta cac hop chét t6t nhat thu dugc sau
qua trinh sang loc.

PHUGNG PHAP NGHIEN CUU
M6 hinh docking

Chudn bi protein: Cau tric 3D cua protein
A2AAR (ID: 3EML) va MAO-B (ID: 2V5Z) dugc
tai vé tir Protein Data Bank. Qua trinh chuin bi
protein bao gdm: loai bo phan tir nudc, tach cau trac
ddng két tinh ra khoi protein, gan truong lyc va hidu
chinh trang thai proton héa cua cac acid amin. Vung
hoat dong duoc lya chon boi hdp ludi c6 kich thudce

lan luot 1a 70x70x80 A, toa do truc 1a x="-5,968, y=
-10,31, z= 53,267 (A2AAR) va 70x70x70 A, toa do
truc 1a x= 51,661, y= 155,622, z= 27,829 (MAO-B).

Chudn bj phéi tir: Tién hanh thu thap cac bai
bao dd dwoc cong bd vé thanh phan hoa hoc tir
cdy Cau Ping, sau do tai cac hop chit tir co so dir
liéu Pubchem (http://pubchem.ncbi.nlm.nih.gov/)
va luu ¢ dinh dang sdf. Tiép do, tién hanh tdi wu
hoa niang lugng va chuyén thanh dinh dang pdb,
st dung phuong phap Gradien lién hop (Conjugate
Gradients) roi chuyén thanh dinh dang pdbqt.

Thiee hién docking phdn tir: Céac phdi tir duogc
dock vao trung tam hoat dong cta protein str dung
phin mém Autodock vina.

Panh gia két qua docking: Dé danh gia két qua
moé hinh docking, phdi tir dong tinh thé dwoc re-
dock lai vao vi tri hoat dong cua protein. Qua trinh
thanh cong néu nhu gia tri do léch binh phuong
trung binh gbc (RMSD) khong vuot qua 1.5 A [3].

Dinh gia quy tic Lipinski 5 va dw doain ADMET

Quy tu doapinski 5 dugc sir dung dé danh gia
cic dac giaoapinski 5 dwoc sir dung dé chung
cc gidoapinski . Bai nghién cnski 5 dugc st dung
dé chung véi cac acid amihttp://www.scfbio-iitd.
res.in/software/drugdesign/lipinski.jsp) dp://www.
sctbio-iitd.r “gi://www.scfbio-iitd.res.in/so Sau d6
ti//www.scfbio-iitd.res.in/soADMET vwww.sctbio-
iitd.res.in/so Swava dT vwww.sctbio-iitd.res.in/so
Sware/thong qua cong cuaw.scfbio-iitd.res.in/so
Sware/drugdesign/lipinski.jsplipinski.jsp" ng cling
nhu nang lugng tuong tac t

KET QUA
Panh gia mé hinh docking

Dé danh gia doi tin cdy cta qua trinh docking,
phéi tor déng két tinh can duoc re-dock lai vao vi tri
hoat dong clia muc tiéu bang phan mém Chimera.
Chung t6i xac dinh d¢ 1éch binh phuong trung binh
gbc (RMSD) ciia ZMA va SAG lan luot 14 1,24 A va
1,382 A. Hai gia tri RMSD nay déu nhé hon 1,5 A,
chung té qua trinh docking la dang tin cay (Hinh 1).
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Hinh 1. Két qua su chong chdt ciia phéi tir dong két tinh ZMA (trdi) va SAG (phdi)
trueoc va sau khi re-dock.

Két qua redock cua 2 phdi tir dong két tinh ZMA va SAG vao hai myc tiéu protein A2AAR va MAO-B
thu duoc nang luong gin két 1an luot 13 -7,7 va -9,8 kcal/mol. Biéu dién twong tac 2D ciia ZMA va SAG véi
cdc acid amin twong ing ciia hai protein A2AAR va MAO-B dwoc thé hién trong Hinh 2.
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Interactions

Hinh 2. Biéu dién tuwong tic 2D ciia ZMA (trdi) va SAG (phdi) véi cac acid amin twong iing.
Két qua sang loc docking ciia 80 hop chét

Tién hanh docking 80 hop chat thién nhién tir cdy Cau DPang vao ving hoat dong ctia protein, ching t6i thu
duoc 9 hop chét tiém nang e ché dong thoi ca 2 dich. Két qua duogc thé hién trong Bang 1.

Béng 1. Két qua mo phong docking ctia 9 hgp chit thoa mén trong ciy Cau Dang.

STT |Tén ID Pubchem é%‘;‘;‘g %‘:,(5);’
1 3a-Dihydrocadambine 162138 -12,6 -11,7
2 Angustidine 3084770 -10,6 -9,8
3 Cinchonain Id 21676382 -10,2 -12,0
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4 Cryptochlorogenic acid 9798666 -8,3 -10,4
5 Hyptatic acid A 12305222 -7,9 -9,8
6 Saponin A 85144169 -11,2 -14,2
7 Timosaponin A-III 15953793 -14,9 -13,4
8 Uncarinic acid B 100967916 -8,4 -9,8
9 Ursolic acid lactone 21669105 9,3 -9,9
+ ZMA -1,7

+ SAG -9,8

Sang loc cac hgp chét giéng thudc
Két qua nghién ctru dic diém “gidng thude” cta 9 hop duge trinh bay & Bang 2.

Bang 2. Két qua danh gia dic diém “giéng thudc” theo quy tic 5 tiéu chi cua Lipinski.

Nhom Nhém
Trong cho lién | nhén lién P khiic | Hop chit
STT Hop chit lwong | kéthy- | két hydro- | Log P | xa mol gidng
phén tir | drogen gen (MR) thude
(HBD) (HBA)
1 3a-Dihydrocadambine 546 6 11 -0,71 133,74 Khong
2 Angustidine 301 1 3 3,15 88,95 Co
3 Cinchonain Id 452 6 9 2,69 112,82 Co
4 | Acid cryptochloro- 345 6 9 0,65 | 82,52 Co
genic
5 Acid hyptatic A 488 4 5 5,18 133,48 Co
6 Saponin A 957 11 18 -0,12 231 Khong
7 Timosaponin A-III 741 7 13 1,44 183 Khong
8 Acid uncarinic B 649 3 6 8,19 181,66 Co
9 Acid ursolic lactone 456 1 3 6,76 130,33 Co

Tir két qua bang 2 cho théy, c6 6/9 hop chat thoa man quy tic Lipinski 5, ¢6 dic tinh “gidng thudc”. Dic
biét, angustidine thoa man ca 5 tiéu chi, cho thay dic tinh gidng thudc rat cao. Do d6, chung t6i tiép tuc danh
gia cac thong s6 vé hap thu, phan bd, chuyén héa, thai trir va doc tinh cta 6 hgp chét nay.

Dy doén cac thong s6 ADMET

Két qua du doan cua 6 hop chét dwoc trinh bay & Bang 3.
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Béng 3. Két qua phan tich cac déc tinh dugc dong hoc va doc tinh.

5]
~= E < A §
2 = £o 2 = S
o = = = .E =
. Z ERRER £ = 2
Thong so § g g = & 2 S
50 5 2 = = &
- £ & g = =z
O ? < :1 g
HAP THU
i‘i)hoa tan Log$ (log ng/ 26246 | 56,825 | 3849325 | 0,673 2.774 0,126
Tinh tham mang Caco2 (log- | 4 ;5 6,682 | -6553 | -5008 | -5246 | -4745
P cm/s)
HAp thu & rudt (%) 86,3 45,8 32,5 57,9 69,2 80,4
PHAN BO
Thé tich phan b (log L/kg) 0,698 -0,8 -1,279 -0,574 -0,49 -0,343
Tinh thim BBB (log BB) +++ ++ + ++
i;}e)n ketprotein huyettuong | o) 307 | 5633 | 50151 | 88088 | 85122 | 82.175
0
CHUYEN HOA
Uc ché CYP1A2 +
Uc ché CYP3A4 - +
Uc ché CYP2C9 .
Uc ché CYP2C19 -
Uc ché CYP2D6 - .
THAI TRU
T,, (gi0) 2,035 1,631 0,473 1,86 2,317 1,639
D thanh thi toan phan (log |, ;¢ 1,138 1,195 1,394 1,307 1,462
ml/phut/kg)
POC TINH
Dgc tinh gan ++ = + — - -
Doc tinh AMES + = - - —— —
Kich ting da - == = o - -
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V& hap thu, nhin chung, ca 6 hop chit déu c6 kha nang hap thu ¢ rudt ngudi HIA > 30%. Hai hop
chét angustidine va acid ursolic lactone cho % hép thu & rudt cao nhat, 1an luot 13 86,3 va 80,4%. Acid
cryptochlorogenic cho % hap thu thip nhét, chi véi 32,5% nhung d6 hoa tan logS lai cho két qua tét
(3849,325 pg/mL). Vé phan b6, kha nang lién két véi protein huyét tuong ciia tat ca cac hop chat déu tuong
d6i cao. Kha nang qua hang rao mau nio ciia angustidine, cinchonain Id va acid ursolic lactone tét, tt nhat
1a angustidine. Két qua nay twong ddi kha quan vi tinh thim qua hang rao mau nio c6 ¥ nghia rat 16n trong
viéc diéu tri cac bénh lién quan dén ndo nhu Parkinson. V& chuyén hoéa, trir angustidine ¢6 kha ning e ché
CYP1A2 va acid uncarinic B trc ché CYP3A4, hau nhu cac hop chat déu khong cho thiy kha niang trc ché
cac CYP. V& thai trir, thoi gian ban thai cta cac hop chit twong dbi nhanh, déu nho hon 3 gid. Pdng thoi,
d6 thanh thai toan phan cua ca 6 hop chat déu nam & muc thap, nho hon 5 ml/phiit/kg. V& doc tinh, trir
angustidine va acid cryptochlorogenic, cac hgp chat khac déu dugc du doan 14 khong gay doc tinh cho gan,
kich mg da, khong c6 doc tinh AMES. Tir nhimg phan tich trén, ching t6i chon ra 4 hop chat cinchonain
Id, acid hyptatic A, acid uncarinic B va acid ursolic lactone cé Kkét qua dy doan duoc dong hoc tuong ddi
t6t ma it doc tinh. Tuong tac gitra 4 hop chét nay vé6i cac acid amin trong ving hoat dong cuia cac protein
A2AAR va MAO-B dugc biéu dién trong Hinh 3 va Hinh 4.

Hinh 3. Biéu dién twong tac 3D ciia cdc hop chat Cinchonain Id (A), Acid hyptatic A (B), Acid uncarinic
B (C), Acid ursolic lactone (D) voi cac acid amin trong vung hoat dong cua dich A2AAR
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Hinh 4. Biéu dién tuwong tdc 3D ciia cic hop chat Cinchonain Id (4), Acid hyptatic A (B), Acid uncarinic
B (C), Acid ursolic lactone (D) voi cac acid amin trong vung hoat dong cua dich MAO-B

Biéu din twong tac 3D cua 4 hop chét cho thay cac hop chat déu nim gon trong ving hoat dong cua
protein dich A2AAR va MAO-B. Xét vé kha ning tuong tic véi cac acid amin cua 4 hop chat trén hai dich
thi déu cho thay sy twong ddng. Cu thé, trén dich A2AAR, gidng vai phdi tir dong két tinh ZMA, cinchonain
Id, acid hyptatic A, acid uncarinic B va acid ursolic lactone ciing cho thay kha ning tao nhiéu lién két voi
céc acid amin quan trong nhu Leu-85, Phe-168, Glu-169, Met-177. Di voi dich MAO-B, phdi tir dong
két tinh SAG tao nhiéu lién két da dang voi nhiéu acid amin quan trong nhu: Pro-102, Leu- 171, Cys-172,
Tle-198, Tle-199 va vong isoalloxazine ciia FAD. Két qua biéu dién tuong tac cta bon hop chét tiém ning
cho thiy ca 4 hop chét déu tao lién két hydro, n-m, m-alkyl, van de Waals vi cac acid amin quan trong nay.

Cinchonain Id 1a mot hop chat flavonoid ¢
trong mot s6 loai thuc vat nhu: Trichilia catigua,
Eriobotrya japonica. Trong nghién clru nay,
cinchonain Id cho két qua mé phong docking rat
tbt, dac tinh “gidng thude” rat cao (théa man 4/5
tidu chi), du doan ADMET tuong dbi kha quan (kha
ning tham qua hang rao mau ndo, khong gay doc
tinh gan, khong bi chuyén héa qua gan,...). Do dé,
céc nghién ctru sau hon nén dugce tién hanh dé danh
gia kha ning tro thanh thude diéu tri Parkinson ctia
cinchonain Id. Acid hyptatic A 1a mot triterpen,
duoc tim théy trong mot s6 loai thuc vat nhu:

Hyptis capitata, Premna microphylla. Trong nghién
clru ndy, acid hyptatic A cho két qua niang luong
gan két trén hai dich A2AAR va MAO-B lan luot
la -7,9 va -9,8 kcal/mol, tinh thAm mang Caco2
tot, kha nang hap thu & rudt tot (57,9%), khong bi
chuyén hoa ¢ gan, khong co doc tinh trén da, gan,
AMES. Hon nira, acid hyptatic A cling c¢6 kha nang
qua hang rdo mau ndo, tiém ning tré thanh thubc
diéu trj Parkinson trong twong lai. Acid uncarinic B
1a mét hop chét tu nhién thudc nhom triterpenoid,
dugc tim thiy trong cdy Uncaria rhynchophylla
va Hibiscus taiwanensis. Vi cAu triic nhidu vong
thom va nhém hydroxyl, acid uncarinic B tao nhiéu
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lién két véi nhidu acid amin quan trong trén ca hai
dich protein. Dy doan ADMET cho thay tinh tham
mang Caco2 kém nhung kha nang hip thu ¢ ruot
nguoi kha cao (gan 70%), c6 thé tic ché CYP3A4
va khong thdm qua hang rio mau nio. Vi vay, can
tién hanh thém cac nghién ctru sdu hon dé c6 két
quéa chinh xac va cai thién cac han ché nhdm phat
trién thanh thudc. Acid ursolic lactone duoc tim
thdy trong Eucalyptus tereticornis, Tecoma stans.
Trong mot sb nghién ciru da chi ra rang acid ursolic
lactone c6 tiém ning trong diéu tri dai thao duong,
béo phi in vitro, in vivo [4]. Day 1a mot hop chit vo
cung tiém ning diéu tri Parkinson do ¢6 ning luong
gén Kkét tdt, 14n luot 12 -9,3 va -9,9 kcal/mol trén hai
dich A2AAR va MAO-B, du doan ADME rat tét,

it doc tinh. Ngoai ra, voi dac tinh “giéng thude”,
¢6 kha nang qua hang rao mau ndo, hop chét acid
ursolic lactone nén duoc tién hanh nghién ctru in
vitro, in vivo sau hon dé xac nhan nhimng két qua
tiém nang nay.

KET LUAN

4 hop chat gdm cinchonain Id, acid hyptatic A,
acid uncarinic B va acid ursolic lactone trong cay
Céu Diang cho thy kha ning trc ché manh trén ca 2
dich A2AAR va MAO-B, dic tinh gidng thudc cao
va dy dodan ADMET cho kha nang hap thu tdt, it
ddc tinh. Do dé, can tién hanh nhiing nghién ciru in
vitro va in vivo dé phat trién hop chat tiém nang nay
tré thanh thude diéu tri Parkinson trowng twong lai.
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