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TOM TAT

Dit vin dé: Mai toc, 1a biéu nrong cia ban sdc con nguol, tur lau da duoc coi la yéu té quan
trong trong vi¢c tao dung hinh dnh doc dao va suc hat tong thé cia mai nguoi. Do dd, viéc cham
soc mai toc khong chi'la Vdn dé vé vé ngogi hinh ma con la mgt phan khong thé thiéu trong qua trinh
ty tin va phat trién bdn than. Trong boi canh nay, viéc nghién cizu vé rung toc va moc lai téc dang
thu hat sw quan tam cua nhiéu nha nghién cizu véi hai Iy do chinh. Mét 1a vén dé rung téc 1a mét
trong nhiing vdn dé da liéu phé bién, hai la cdc phirong phdp diéu tri hién tai van con han ché, voi
ty I thanh cong khac nhau. Thirong thi, minoxidil va finasterid 1 hai hoat chdt dwoc sir dung pho
bién nhat trong diéu tri ndy. Bén canh do, viéc sir dung diroc liéu nhw Budi, Ha thii 6 do, Bo keét,
Huong thdo dé hé tro kich thich moc féc ciing xudt hién ngay cang nhiéu. bé chiing minh hi¢u qua
Ciia phirong phdp diéu tri, dong thoi giam thiéu céc phan imng khong mong muan, c&c nghién cizu
nay thuong duoc thuc hién trén dong vdt nhuw chuét nhdt, chugt cong, tho, cuu, khi dudi cut. Trong
so nay, chugt nhat va chugt cong duoc xem la ddc biét phii hop, bi chiing c6 sw giong nhau vé mat
di truyen va chu ky vong doi ngan hon so véi cac loai dong vat khac. Két lu@n: Nghién cizu nay gidp
ta hiéu sdu hon vé co ché sinh Iy cia téc, chu ky rung va moc téc. Bang viéc ap dung cac mo hinh
dgng vat phu hop, chung ta c6 thé danh gid tinh trang moc lai 16ng trén in-vitro va in-vivo, tir dé
thu thap kién thize d@é ap dung vao con nguoi.

Tar khoa: Sinh hoc cua toéc, moc lai tée, in-vitro, in-vivo.

ABSTRACT

HAIR BIOLOGY, RESEARCH MODELS AND EVALUATION OF
HAIR REGROWTH IN IN-VITRO AND IN-VIVO - A REVIEW

Nguyen Thi Linh Tuyen®, Pham Thi To Lien
Can Tho University of Medicine and Pharmacy

Background: Hair, representing individuality, has been widely recognized as a pivotal
element in crafting a distinctive image and overall allure for individuals. Consequently, hair care
transcends mere aesthetics, constituting an essential aspect of self-assurance and personal growth.
In this context, research on hair loss and regrowth attracted the attention of many researchers for
two main reasons. Firstly, hair loss was one of the common dermatological issues, and secondly,
the existing treatment approaches were still constrained and showed divergent success rates.
Typically, minoxidil and finasteride emerged as the primary agents in such treatments. Additionally,
the use of herbal remedies such as Citrus grandis, Polygoum multiflorum, Gleditsia fera, and
Rosmarinus officinalis to support hair growth has been increasingly popular. To demonstrate the
effectiveness of treatment methods while minimizing unwanted reactions, these studies were often
conducted on animals such as mice, rats, rabbits, sheep. Of these, mice and rats were particularly
suitable due to their genetic similarity and shorter lifespan compared to other animal species.
Conclusions: This research enhanced our comprehension of the physiological mechanisms
governing hair, including its growth and shedding cycles. Through the utilization of appropriate
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animal models, we were able to assess hair regrowth status both in vitro and in vivo, thus
accumulating insights for potential human applications.
Keywords: Hair biology, hair regrowth, in-vitro, in-vivo.

I. PAT VAN DPE

Mai toc, biéu twong cia ban sic con ngudi, da lau da dugc coi 1a yéu td quan trong
trong viéc tao dung hinh anh doc déo va sirc hat tong thé cua mdi nguoi. Do dé, viée chim
s6¢c mai toc khdng chi 1a van dé vé vé ngoai hinh ma con 12 mot phan khéng thé thiéu trong
qua trinh ty tin va phaét trién ban than.

Hién nay, viéc nghién ctru vé rung téc va moc lai toc dang thu hit sy quan tdm cua
nhiéu nha nghién ctu vai hai ly do chinh. M6t 1a van dé rung toc 1a mét trong nhitng van
dé da lidu phé bién, hai 1a cac phuong phap diéu tri hién tai van con han ché, véi ty 18 thanh
cdng khéc nhau [1]. Nghién cttu kha ning rung téc va moc lai toc thuong duoc tién hanh
trén dong vat vi sy tuong dong sinh hoc gitra cau tric téc cua ngudi va léng caa dong vat.
Céc phuong phap méi trong diéu tri rung toc, bao gom viéc st dung céc chat kich thich ting
truong toc va cac ky thuat khac nhau da dugc thu nghiém trén mo hinh dong vét nham
ching minh hiéu qua va giam thiéu cac phan ang khong mong mudn cd thé xay ra trén
ngudi. Nghién ctru da dugc thuc hién in-vitro (nudi cdy mot loai té bao nhu nhi da hoic
nudi cdy co quan cua Cac hang té bao biét 1ap) va in-vivo (thi nghiém trén dong vat tu nhién
va mé hinh bién dbi gen) [2], [3].

Bai bao nay véi muc dich cung cap cai nhin téng quan vé sinh hoc cua toc, cac md
hinh nghién ctu trén dong vat, dong thoi danh gia kha ning moc lai toc trén in-vitro va in-
vivo, nghién ciru ndy mo ta cac thiét ké pho bién ciing nhu nhitng han ché caa ching.

1. NOI DUNG TONG QUAN
2.1. Céu tric toc, sinh hoc ciia rung toc va moc lai tc

2.1.1. Pai cwong vé ciu tric cia toc ¢ nguwoi

Téc 1a nhitng soi manh dai, bao pha toan bo da dau con ngudi. Mdi soi toc duoc cau
tao gom 2 phan: Than téc va chan toc.

- Thén toc: La phan nhin thdy duoc bén ngoai da dau. Than toc hay con goi 1a phan
toc “chét” do khong xay ra su trao d6i hoa sinh & phan toc nay. Mat cit ngang cua mot soi
toc ¢6 ba thanh phan chinh, tir bén ngoai vao bén trong gom Iép biéu bi, 16p 16i va lop tay.

- Chan toc: La phan nam dudi da dau. Phan chan téc dugc bao quanh bai 16p vo hinh
dng dugc goi 1a nang tc, ciu tao tir cac té bao biéu mo tao thanh mot phan kéo dai tir 16p
biéu bi xudng 16p ha bi. Cudi mi nang toc chira rat nhiéu té bao than kinh, mang ludi mach
mau va té bao nha bi. Chiing déng vai trd quan trong trong qua trinh nudi dudng va phat
trién toc.

Sy phét trién cua toc duoc didu hoa boi cac kich thich mach méu, noi tiét va than
kinh. Bén canh do, tudi tic va théi quen dinh dudng ciing anh hudng dén su phat trién cua
toc. Toc tir da dau rung khoang 100 - 200 nang/ngay va soi toc phat trién véi toe do khoang
0,35 mm/ngay, khoang 1 cm/thang hoac 15 cm/nam [1], [4].

2.1.2. Sinh hgc cua rung toc va mec lgi toc

Chu ky nay c6 thé duoc chia thanh ba giai doan: Tang trudng (anagen), chuyén tiép
(catagen) va nghi ngoi, rung toc (telogen).

- Giai doan tang truong (anagen): Trong giai doan ndy chan toc phan chia rat nhanh
dé hinh thanh chan téc méi. Giai doan ting truong cd thé dugc chia thanh 2 giai doan
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proanagen va metanagen. Proanagen nhin thay céc té bao tién than toc ting sinh nang toc
va bit dau qué trinh biét héa. Than téc mai xuat hién trén bé mat da danh ddu giai doan
metanagen. Toan b9 giai doan tang truong €6 thé kéo dai tir 2 - 6 nam, tuy thudc vao yéu td
di truyén gigi tinh, ché do an udng cua mdi ngudi.

- Giai doan chuyén tiép (catagen): Khi toc ting truong dén do dai tbi da, toc bat dau
budc vao giai doan chuyén tiép. Giai doan nay c6 thé kéo dai khoang 2 - 3 tuan. Nang toc
trai qua giai doan tu suy thoai do qué trinh tu chét theo chwong trinh va giam di khoang 1/6
duong kinh so véi binh thuong.

- Giai doan nghi ngoi, rung toc (telogen): Sau giai doan chuyén tiép, toc s& chuyén
sang giai doan nghi ngoi déc trung boi sy rung toc. Giai doan nay kéo dai khoang 3 thang.
Khoang 10 dén 15% toc trén da dau & giai doan nay. Sau giai doan telogen, nang téc lai
budc vao giai doan anagen va bt dau tro lai chu ky phat trién méi [4].

{1+

Giai doan Giai doan Giai doan Giai doan Giai doan
Anagen Catagen Telogen nghingoi  Telogen rung téc Anagen trd lai

01.
GIAI POAN
PHAT TRIEN
Anagen
2-6 nam

02.
GIAI DOAN
NGUNG PHAT TRIEN
Catagen
2-3tuan

03.

GIAI POAN

THOAI HOA
Telogen
~3thang

Hinh 1. Chu ky sinh hoc cua toc (Ngudn https://kelina.vn/rung-toc-sau-sinh)

T6c ciia con ngudi khac biét so vai 16ng caa dong vat c6 vi bang chu ky phat trién
khong ddng bo va dé bi anh huong bai hormon androgen. Mic du, téc hoat dong theo chu
ky nhat dinh, nhung mdi nang toc van hoat dong doc lap. Chu ky toc bao gdom cac giai doan
khac nhau: 90% giai doan anagen, 1 - 2% giai doan catagen va 8 - 9% giai doan telogen. Su
thay d6i theo chu ky tir giai doan anagen sang giai doan catagen va sau d6 1a giai doan
telogen dong nghia véi viéc tai cau tric nhanh chong cua ca cac thanh phan biéu mé va da
cua nang 16ng [5].

O nguoi, chu ky toc bi anh huong baoi cac yeu t6 kich thich va wc ché ching han nhu
hormone, yéu té tang truang, cytokin, peptid than kinh va dugc pham. Tuong ty, chu ky
16ng & dong vat ciing bi anh huong bai céc yéu td tuong tu [3].

Nhitng té bao nha bi 1a thanh phan quan trong, tao diéu kién cho sy hinh thanh nang
16ng mai va duy tri sy phat trién cua toc. Trong giai doan telogen, toc cii s& rung di, nhung
nang toc sé tai tao lai & dau giai doan anagen, khi toc méi bat dau moc. Bé thuc hién diéu
nay, c&c té bao nha bi trén da hd tro tc do phan chia va ting truéng cua cac té bao toc, dong
thoi yéu cau cung cp day dia dinh dudng va moi trudng khong doc hai cho qué trinh phéat
trién. Nguoc lai, cac nang toc van tiép tuc & giai doan telogen [5], [6].
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Hai yéu tb thuong xac dinh tinh trang toc bi thu nho & giai doan cudi dan dén rung toc.

- Thar nhit 1a do su rdt ngin cua anagen, trong mot chu ky toc bat thuong va toe do
anagen: Telogen chuyén tir 6: 1 sang 2: 1, nén cé4c soi toc s& bi ngan lai, rung than va sé
lugng toc tang 1én & giai doan telogen.

- Thir hai 12 do anh huong tiéu cuc dén sy phét trién cua téc co thé bat nguon tir viéc
nhd bi hozc nang toc co lai, din dén sy thay doi vé duong kinh va hinh dang cua toc. Két
qua 1a, toc ban dau day va cé sic td co thé chuyén sang téc mong va khdng cé sic td (mau
x&m hoic tring). Céc nha khoa hoc ciing di phat hién ra rang khi toc rung, da dau co lai va
mét oxy [1], [7], [8].

Ngoai ra, su du thira noi tiét té androgen ¢ ngudi ciing co thé gay ra hién twong tc
mong va rung, dac biét 13 & ving dinh dau va ving tran do tac dong 1én nang toc va su suy
giam cuia sic t6 téc. Androgen c6 thé lam thay doi viéc san xuat cac yéu to diéu hoa boi cac
té bao nha bi, va két qua cudi cung la rung toc [9], [10].

Thém vao dé, su chuyén doi cua testosteron thanh 5-alpha-dihydrotestosteron thdng
qua enzym 5 alpha-reductase cd thé lam giam su phét trién cia 16ng. Nguoc lai, khi thiéu
enzyme 5 alpha-reductase, c6 thé dan dén viéc 16ng moc day va khoe manh [11], [12].

2.2. Cac hoat chat diéu tri va hd trg diéu tri rung toc

2.2.1. Cac hogt chdt diéu tri rung toc

Hién nay, hai loai thudc duoc Cuc Quan ly Thuc pham va Dugc pham Hoa Ky
(FDA) ching nhan dé diéu tri rung téc 1a minoxidil (tac dong vao nguyén nhan vat ly - tinh
trang co mach va thiéu oxy) va finasteride (tac dong vao nguyén nhan noi tiét tb - sy du
thira cia noi tiét to androgen) thuong duoc sir dung trong thyc hanh 1am sang dé diéu tri
rung toc do van dé noi tiét t nam, chiém 95% nguyén nhan gay rung toc.

Minoxidil: Tac dung kich thich moc toc cua minoxidil ban dau duoc phéat hién tinh
co khi loai thude udng ha huyét ap nay gay ra tac dung phu 13 ting moc téc trén da dau hozc
tham chi lam den cac soi 16ng min trén co thé. Minoxidil gitip 1am cham hosc ngung rung
toc va thuc day sy phét trién cia toc bang cach lam ting luu lugng mau qua da dén da dau.
N6 ciing 1a chat md kénh Kkali, tao diéu kién cho nhiéu oxy, mau va chét dinh dudng cé thé
dén nang toc hon. Minoxidil chira nhém N-oxid c6 kha nang giai phong NO va ngoai tac
dung 1 thuéc gi&in mach, né ciing hoat dong nhu mot chat cha van oxit nitric. Tuy nhién,
minoxidil khdng cé tac dung diéu tri ddi véi cac nguyén nhan gay rung téc do van dé noi
tiét to va di truyén.

Finasteride dwoc xem la mot chat e ché dihydrotestosterone (5 alfa-reductase
inhibitor) dugc khuyén céo chi sir dung cho nam giéi trong diéu tri rung téc do noi tiét to
nam. N6 hoat dong bang cach giam nong d6 dihydrotestosterone trong huyét thanh, ngan
chan rung toc va kich thich moc lai toc. Cac nghién ctru da chi ra rang viéc diéu tri bang
cach uong finasteride 1 mg c6 hiéu qua tuong tu nhu viéc sir dung minoxidil dinh ky hang
ngay trén da dau, tuy nhién, hiéu qua caa ching thuong khong thé thiy rd cho dén sau it
nhét 4 thang st dung lién tuc. Do d0, viéc két hop str dung minoxidil va finasteride dé kich
thich sy phat trién cua nang toc co thé can thiét, nhung can duy tri lién tyc trong thoi gian
dai, néu khdng, hiéu qua trong viéc moc lai toc c6 thé s& giam dan va cham dat [1], [4].
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2.2.2. Cac hogt chdt hé tre diéu tri rung toc tir dwoc liéu

Nho su két hop hai hoa cua cac yéu tb ty nhién nhu thd nhudng, khi hau va dia hinh,
viung dong bang séng Ctru Long tré thanh mot hé sinh théi thuc vat da dang va phong pha,
vé6i nhiéu loai cay dugc liéu co gia tri. Cac duoc liéu hd tro kich thich moc toc bao gom
Buoi, Ha thu 6 do, BO két, Huong thao, Ngoc lan tay, L0 hoi, Co béc, cay Mim. .. [13],
[14], [15].

Buoi (Citrus grandis (L.) Osbeck — Rutaceae), duoc biét dén vai tac dung tri loét da
day, 1an bén thanh mach, giam huyét 4p va ngin chin qué trinh déng méau. Ngoai ra, tic
dung cua vo Buai trong viéc hd tro kich thich moc téc vai cac thanh phan nhu coumarin,
caroten, tinh dau (cha yéu 1a d-limonen) [16].

Ha thu 6 do (Polygonum multiflorum Thunb. — Polygonaceae) phan bo rong rai trén
khép thé gidi, & Viét Nam duoc xem nhu mot loai thude quy trong y hoc ¢b truyén cé tac
dung bé gan, than, khi huyét, nhuan trang,...ngoai ra, sy c6 mat cua physion cé trong la Ha
tha 6 gitp hd tro kich thich moc téc, den toc [16].

B4 két (Gleditsia fera (Lour.) Merr - Fabaceae) c6 thanh phan hoa hoc gém saponin
triterpen, flavonoid. Dich chiét Bd két dung l1am nuéc goi dau, sach gau, giup muot toc.
Ngoai ra, B két c6 hiéu qua trong viéc giam rung toc va kich thich téc moc nhanh hon [16].

Huong thao (Rosmarinus officinalis L. - Lamiaceae) ¢ thanh phan hoé hoc gom
acid httu co (citric, glycollc glyeeric), glucosid khong tan trong nudc la cholin, saponosid

acid, acid rosmarinic va tinh dau (o-pinen, borneol, acetat bornyl, camphor, cineol, terpen,
sesquiterpen). Dich chiét Huong thao giup tang cudng tri nhé va sy tap trung thdng qua viée
kich th|ch tuan hoan mau Ién néo, glup chong rung toc va mau moc toc [13] [16]

Hinh 2. Cac dugc liéu hd tro moc toc: Buoi (a); Ha thu 6 do (b); Bd két (c); Huong thao (d)
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2.3. M6 hinh nghién citu vé kich thich moc tdc trén in-vitro va in-vivo

2.3.1. Mb hinh nghién ci#u vé kich thich mec toc trén in-vitro

Céc nghién ctu vé rung téc va moc lai toc trén méi trudng in-vitro thuong sir dung
nang toc cua con ngudi 1am nguyén liéu. Tuy nhién, do cac van dé vé dao duc, cac phuong
phap xam 14n va han ché vé s6 luong nang 16ng cd san, viéc thir nghiém trén moi truong in-
vitro ciing han ché. Hon nita, c4c té bao nhu bi duoc phan 1ap tir nang 16ng cia con ngudi,
mac du la khée manh, nhung khi dat ¢ méi truong in-vitro, ching mét kha ning moc t6c
hoac chu ky xoay vong cua nang toc khong the thuc hién duoc [4], [5], [17].

Tu ndm 1990, nghién ctu in-vitro vé viéc nudi cay té bao nha bi hoic co quan tur
cac nang toc da dugc tién hanh nham tan dung phuong phap nay trong nghién cuu ve chu
ky toc. Cac budc tién hanh nghién ciu in-vitro bao gom:

- Thu thap nang téc: Nang toc can duoc tach ra khoi da dau cua ngudi trong vai gio
sau khi thu thap. Qué trinh nay can phai dwoc thuc hién mot cach can than dé dam bao sy
toan ven cua nang toc.

- Bao quan nang toc: Sau khi thu thap, nang téc can duoc bao quan ¢ nhiét do thap,
thuong 1a trong khoang 2-6°C dé ngan chan su phan hity va duy tri tinh cht ciia nang toc.

- Chuan bi moéi truong in-vitro Earl: méi truong Earl 1a mot loai dung dich dugc
thiét ké dé cung cép cac diéu kién ly twong cho sy phat trién ciia nang toc bao gom dudng
chat, dién giai, pH, oxy, nhiét do.

- Nudi ciy nang téc trong méi trudng in-vitro: Nang toc duge dua vao méi trudng
Earl dé nudi cay. Viéc nay thuong duoc thuc hién trong cac diéu kién 6n dinh vai su cung
cap du oxy va dudng chat can thiét dé nang toc co thé phat trién va duy tri sy séng.

- Panh gia: Sy phét trién caa nang toc trong moi trudng in-vitro bao gom

+ Do luong su tiang truong cua nang toc: Stir dung cac phuong phap do luong nhu
do kich thudc, dém sb luong té bao, hodc danh gia trong lugng dé theo ddi sy ting truong
ctia nang toc qua thoi gian. Didu nay giup danh gia toc do phat trién cia nang toc va hiéu
qua ctia moi truong nudi cay.

+ Kiém tra tinh chit va cau tric cta nang téc: Sir dung cac phuong phap nhu quan
sat vi md, phan tich sinh hda, hoic phan tich gene va protein dé kiém tra tinh chat va cau
tric cua nang toc sau mot thoi gian nhat dinh. Diéu nay giup danh gia su phét trién va chuc
nang ctia nang toc trong moi trudng nudi cay.

+ Theo d6i su sdng cuia té bao: Sir dung chat chi thi su song nhu té bao vi mau hodc
phuong phap do luong hoat d6 enzym dé dam bao rang nang téc van sdng trong méi truong
nudi cay va khong bi ton thuong.

Cotsarelis va cong su da phat hién ra rang nhimg ving hoi trén da dau c6 sb luong
nang toc twong dwong véi da dau binh thuong, tuy nhién kich thuéc cua cac nang toc nay
giam dang ké [11], [18].

Nghién ctiu vé nang toc trong mdi truong in-vitro trong viéc xac dinh vai tro cia cac
y&u t6 tang truong trong qua trinh tai tao va phéan biét té bao toc. Céc nghién ctu cho rang, su
thiéu hut insulin c6 thé dan dén viéc cac nang toc nhanh chong chuyen sang giai doan catagen
[1], [19] va thu thé IGF-1 déng vai tro quan trong trong viéc diéu hoa su phat trién cua toc
[20], nén insulin va thy thé IGF-1 ¢ anh hudng dang ké dén chu ky phét trién cia toc.

Céc nha nghién ciru nhan manh vao viéc tim kiém céc tac nhan tu nhién va héa hoc
mai giup kich thich cac nang téc va tao ra chan téc mai.
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2.3.2. M6 hinh nghién ciu vé kich thich mec toc trén in-vivo

Dé hiéu rd hon vé cac qua trinh sinh Iy hoc lién quan dén rung téc va tai tao téc, mod
hinh dong vat da duoc sir dung trong nghién ciru vé toc tir nam 1950.

M® hinh vé rung téc va moc lai toc trén in-vivo duoc tién hanh trén dong vat do dong
Vit va con ngudi gidng nhau dang ké & cap do sinh 1y va giai phau. Ngoai ra, vé mat di
truyén, con ngudi ¢6 67% DNA gidng vai giun dat va 99% giéng véi chugt. Cac md hinh
dong vat cd thé bit chudc phan (mg cua con ngudi, nhung sy khac biét vé loai va tham chi
& ting loai dong vat phai dugc xem xét. Thém vao d6, dong vat 1a déi tugng nghién ciu tot
vi ching c6 vong doi ngén hon, cho phép cac nha nghién ctru quan sat dong vat trong sudt
cude doi va qua nhiéu thé hé. Ngoai ra, cac md hinh dong vét co thé dé dang bj anh huong
boi méi truong do nha nghién ciru kiém soat vé ché do an, nhiét 4o, anh sang va céac yéu té
khac [1], [21].

Nghién cttu in vivo vé rung 16ng va moc lai 16ng c6 thé duoc thuc hién trén nhiéu loai
dong vat nhu chudt nhat, chudt céng, tho va ctru, tham chi ca khi dudi cut, trong d6 chudt nhat
va chudt cong la phé biét nhat vi cac Iy do sau: hai chu ky dau tién cia nang 16ng chuot xay
ra d6ng thoi voi nhau, chu ky moc 16ng cua chudt ngan (kéo dai khoang 3 tuan), sau d6 cac
16ng dé dang dugc thu thap vao cac thoi diém cu thé trong chu ky. Chu ky moc 16ng & chut
va chu ky moc toc & con ngudi khéng cé nhiéu su khéc biét vé cau trac. Biém khac biét chinh
gita chiing 14 trong giai doan catagen, 16ng chudt s& trai qua qua trinh tai cau trdc, trong khi
d6 nang toc ciia con nguoi s& thu nhé va ngimg san xuat té bao mai [1], [4].

- Chudt Wistar Bratislava thuong dé nghién ctiu chu ky 16ng binh thudong nhu giai
doan tang truong va kiém soat ni tiét t6 [1].

- Chugt den C57BL/6 thuong duoc sir dung dé tao ra cac md hinh khong sic t da
va c0 thé quan sat som céc giai doan tai phat trién anagen méi cua toc [12], [14].

- Chudt C3H/HeJ duoc biét dén rong réi vé hiéu qua thuc ddy ting truong toc, do
chudt C3H/HeJ c6 thé phat trién chiing rung toc ting ving (AA) mot cach tu nhién tir 6 dén
18 thang tudi.

- Chudt suy giam mién dich (bi thiéu hut té bao T va B), chudt bién d6i gen duoc sir
dung 1am mé hinh cac co ché gay bénh ty mién va nghién ciru vé chitng rung toc do noi tiét
t6 androgen.

- Chudt hamster Mesocricetus auratus 1a vat nudi phd bién, nhung co quan bén suon
chuét nay duge dung lam mé hinh dé nghién ctru tac dong cua testosteron Ién nang 1ong,
tuyén b nhon va sic t6 da. Loai chudt ndy rat hitu ich cho viéc danh gia mat do 16ng va
phan tich dudng kinh 16ng, dong thoi ciing rat hiru ich cho thir nghiém diéu tri chang ram
l6ng [1], [15].

Phuong phap 1am rung 16ng bao gom cao 16ng, st dung kem 16t 16ng. Long dugc
cao toan bd lung hodc co thé dong vat hoic chi cao & mot sé khu vyc thir nghiém. Qué trinh
cao ldng c6 thé tao kich thich co hoc cho su moc lai 16ng. Céac yéu té cé thé anh huong dén
qua trinh moc lai 16ng nhu nhiét d6 thap khién 16ng moc lai nhanh hon sau khi cao.

Sau khi dugc 1am rung 16ng va diéu tri, da cia dong vat (thuong 1a phan lung) duoc
quan sat va chup anh mdi 3 ngay hoic tai cac thoi diém cy thé nhu ngay 1, 7, 14 va 21 sau
khi rung 16ng dé theo d&i su bat dau va qua trinh moc lai 16ng.

Chu ky 16ng do rung 16ng da dugc nghién ciu va tuan theo mot quy trinh nghiém
ngat 1a 9 ngay sau khi rung, cic nang 16ng budc vao giai doan cudi cua chu ky ting truong
(giai doan anagen). Vao ngay tha 17 sau khi rung 16ng, cac nang 1ong budc vao giai doan
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thodi trién (giai doan catagen), trong khi vao ngay tht 20 cac nang 16ng chuyén sang giai
doan nghi ngoi (giai doan telogen) [2], [3], [8], [15], [22].

Thang diém danh gia mirc d6 moc 16ng trén da dong vat 1a:

- Theo Meda Sandra Orasan va cong su danh gia c6 6 muc:

+ Piém 0 khdng quan sét thiy 16ng moc.

+Piém 1 quan sat thay 16ng moc < 20%.

+ Piém 2 quan sat thiy 16ng moc tir 20 - 39%.

+Piém 3 quan sat thay 16ng moc tir 40 - 59%.

+ Piém 4 quan sat thiy 16ng moc tir 60 - 79%.

+Piém 5 quan sat thay 16ng moc > 80% [1].

- Ngoai ra, cac nha nghién ciru ciing sir dung thang do tu thiét ké dé danh gia, duoc
phan thanh 5 muc:

+ Piém 0 16ng chua moc.

+Piém 1 16ng moc thua thét, nhin thiy rd ving da.

+Piém 2 16ng moc rd rét, con nhin thay rd ving da.

+Piém 3 16ng moc phu déu, kho nhin thdy ving da.

+ Piém 4 16ng ving cao phat trién twong dwong véi ving 16ng xung quanh .

- Tién hanh soi Trichoscopy dé danh gia rung toc, day la thiét bi cAm tay véi anh
sang phan cyc dé phong dai va cho phép kiém tra da. Viéc giam dudng kinh toc 1én dén 10
lan hoac su thay d6i duong kinh toc cé thé duogc phat hién bai soi Trichoscopy, tir d6 c6 thé
danh gia moc lai tc mot cach chinh xac.

- Xac dinh trong luong 16ng trudce va sau khi diéu tri: Mot dién tich da c6 1dng moc
lai dugc Cat va can trén can phén tich chinh xac dé xéc dinh trong luong 16ng.

- Phuong phap mé hoc dé danh gia tac dung thuc day tang truong 16ng sau dot diéu
tri. Thong thuong, vao cudi thoi gian diéu tri, chudt s& bi giét va sinh thiét da dé kiém tra
didc diém md hoc. Do day cua da va vi tri nang 16ng ¢ 16p ha bi c6 thé danh gia bang chup
anh kinh hién vi. Ngoai ra, chu ky toc c6 thé dugc danh gia cam wng anagen cé thé duoc
tinh theo cdng thirc: (s6 lwong nang & 16p dudi da) x 100/(sb lugng nang & I6p ha bi). Dix
liéu tai liéu cho thay mdi lién quan gitra viéc ting d6 day da, s6 lvong nang va su phat trién
sdc t6 da ¢ cap do vi mo vai cam tng anagen. Nghién ciru cua Liu va cong sy phat hién ra
rang trong giai doan anagen, bong cua cac nang 16ng da mo rong va an sau vao 16p ha bi.
Nghién ctru cling cho thay rang cac nang 16ng & nhiing ving bi cao, dé tran c6 kich thudc
ngan, nho va dang & cac giai doan telogen, anagen hoic catagen, cd thé xac dinh tinh trang
phét trién cua toc va quyét dinh tac nhan thiic day ting truong toc [1], [4].

I1l. KET LUAN

_Nghién ctru ndy gilp ta hiéu sau hon vé co ché sinh 1y cua téc, chu ky rung va moc
toc. Bang viéc ap dung cac md hinh dong vét phu hop, chiing ta c6 the danh gia tinh trang
moc lai 16ng ¢ dong vat, tir 6 thu thap kién thac dé ap dung vao con nguoi.
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