Sinh ly bénh caa Migraine

Gigi thiéu
Migraine 13 mot rdi loan con (episodic disorder), trung tim ctia con 1a dau dau dir doi kém budn

nén va / hoic nhay cam voi anh sang va am thanh. DAy 1a mot trong nhitng than phién phd bién
nhit ma cac nha than kinh hoc gip phai trong thuc hanh hang ngay.

Vi nhitng hiéu biét hién nay, ddy 13 réi loan chirc ndng than kinh nguyén phat (primary
neuronal dysfunction) dan dén mot chudi thay doi trong so va ngoai so gay ra migraine, bao gdm
bbn giai doan: céc triéu chirng bao trude, thoang bao (aura), dau dau va sau con (postdrome). Ly
thuyét mach mau phd bién trudc day vé migraine, cho rang dau dau migraine 1a do su gidn cac
mach mau, trong khi aura cua migraine do co mach, khong con dugc coi 1a kha thi

U'c ché lan toa vo ndo (Cortical spreading depression ): 1a mét lan song khur cuc tu sinh sdi cua
than kinh va than kinh dém lan truyén trén v6 ndo. Uc ché lan toa vo ndo dugc gia thuyét cho (1)
gay ra triéu chung thoang bao (aura) trong migraine, (2) kich hoat day than kinh tam thoa huéng
tam, (3) thay doi tinh thim hang rao mau-nio bang cach kich hoat va diéu tiét matrix
metalloproteinase. Su kich hoat diy than kinh tam thoa huéng tdm boi & ché vo ndo lan toa giy
viém nhiém thay doi nhay cam dau mang no (pain-sensitive meninges) gy con dau dau
migraine thong qua co ché phan xa trung wong va ngoai bién. Migraine khong cé aura co thé
duogc gy ra boi sy xuat hién cua tre ché lan téa vo ndo ¢ cac khu vuc cta ndo (vi dy, tiéu no),
noi khtr cyc khong dugc nhéan thire mot cach cé y thue.

Cac giai doan |1&m sang cia migraine

Cac nghién ciru gan day da chi ra rang mot s6 ving giai phiu va con duong phan tir 1am co s
cho cac tri¢u chung da dang trong tat ca cac giai doan cia migraine.

Tién triéu (prodrome)

Kich hoat ving dudi ddi, cling nhu cac neuropeptide lién quan dén chirc ning can bang ndi moi,
c6 thé gop phan gay ra céc triéu ching trong giai doan tién triéu

Hypothalamus



Vung dudi ddi tham gia vao mot sb hoat dong sinh 1y, bao gom:

- Hoat dong cam thu thé néng (Nociceptive processing)
- Kiém soat chu ky ngi-thirc

- Cho an (feeding)

- Khat nuéce

- Danh thirc (Arousal)

- Piéu hoa than kinh ty dong va noi tiét

Céc nghién ctru da cho thiy viéc kich hoat ving dudi ddi xay ra trude khi xudt hién con dau
migraine.

Kich hoat ndo trong giai doan dau tién, cdc khu viee tang luu lwong mdu ndo trong migraine do
nitroglycerin gay ra.

C6 ¥ kién cho rang cac té bao than kinh ving dudi doi diéu chinh can bang ndi moi c6 thé gay ra
cac triéu chirng khong dau ndng né xay ra trong giai doan tién tri€u va trong cac giai doan
migraine khac bao gom:

- Buén ndn va nén
- Thay doi thém an (changes in appetite)
- Mét moi

Thoang béo (aura)

Uc ché lan téa vo ndo (Cortical spreading depression, CSD) duoc coi 14 sinh Iy bénh chinh giai
doan aura, (1) khoi dau song khtr cyc than kinh, (2) CSD nhén 1én chim 2-6mm/mim, (3) @c ché
hoat dong vo ndo va giam dong mau. CSD gy song khir cuc cham 16n lan toa trong chat xam, tc
ché hoat dong vo ndo. Két qua thay doi hoat dong tai tiép hop than kinh, tip trung ion ngoai bao,
dong mau va bién dudng. CSD duoc gia thuyét hoat hoa hé thong than kinh tam thoa mach mau,
kiém sét triéu ching aura.



Cortical Spreading Depression (CSD)
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CSD in the cortex is considered to be the primary pathophysiology behind the aura
phase of a migraine attack.®

Pau dau

Mot s neuropeptide 6 lién quan dén sy nhay cam cta hé thong than kinh tam thoa mach mau
trung wong va ngoai vi, tao ra trang thai qua man cam va gop phan giy ra ca triéu chung dau va
khong dau trong giai doan dau dau.

Mot s6 neuropeptide, bao gdm peptide lién quan dén gen calcitonin (CGRP), ¢6 lién quan dén
ching dau dau va cac tri¢u chirng khéc.

Céc nghién ctru cho thdy CGRP va thu thé ¢ nhiéu ving giai phau lién quan migraine (vi du, hé
thong doi giao cam s va than kinh tam thoa mach mau).

Bing chimg 1am sang cho thidy CGRP ¢ lién quan dén chimg dau dau migraine.

- Nong d6 CGRP trong huyét twong ting déng ké trong cac con dau dau migraine va tro lai
binh thuong sau khi giam dau bang diéu tri triptan

- Truyén CGRP gay cac con dau dau migraine ¢ bénh nhan migraine

- Phé duyét diéu tri dich CGRP gitip giam céc con dau dau migraine hiéu qua

Neuropeptide c6 thé dong mot vai tro co ban trong chimg viém than kinh, va sy nhay cam ngoai
vi va trung tdm cua h¢ thong than kinh tam thoa mach méu va cac hé thong khac

Céc bat thuong vé chtrc nang va giai phiu c6 lién quan dén sy nhay cam va cac triéu chimg nhu
dau than kinh (allodynia)

Su nhay cam cua cac thu thé dau nguyén phat va té bao than kinh tam thoa mach méu trung tim
co thé gop phan gay ra allodynia trong migraine

Cac nghién ctru chup cong huong tir (MRI) cling da chirng minh bénh nhan migraine va cac tri¢u
chung allodynia nghiém trong c6 biéu hién bat thudng vé ciu triic trong than nio.



Diéu nay cho thiy ring qua trinh xir 1y cam gidc va cdu trac than ndo bi thay ddi c6 thé gop phan
vao mtrc d¢ nghiém trong cua allodynia va qua man cam véi con dau dugc quan sat trong
migraine.
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Sy nhay cam cuia CAc cau triic ngoai vi va trung tam c6 thé lién quan dén ching so anh sang.
Pé xuit co s& than kinh cia chirng sg &nh sang trong migraine

Pau vao cam thy thé & vBng mac va than kinh tam thoa hoi tu & ddi thi
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- phéng chiéu dén céac khu vuc cam thu thé ndng (nociceptive areas ) ciia vo ndo (S1/52)
- lam tram trong thém dau dau migraine do anh sang

V6 ndo thi gi4c qua nhay cam (V1/V2) ciing c6 thé gép phan vao hiéu ang nay

Triéu ching sau con (postdrome)

C6 mot sé diém twong dong cac triéu chang trai qua trong giai doan tién va sau con. Tuy nhién,
cac su kién sinh ly bénh chinh xac lam co s& cho cac triéu ching nay van chua chac chan

CAc triéu chang tién triéu, chang han nhu mét moi, thém an va céc triéu ching nhan thac cé thé
ton tai 1au trong aura, dau dau va tham chi ca giai doan postdrome ctia con migraine

Sy chdng chéo giira c4c triéu chung tién triéu va sau dau dau lam ting kha ning céac tridu chiing
c0 thé tiep tuc xay ra trong suot con dau nhung bi lu mo bdi con dau, buon nén va aura trai qua
trong giai doan dau dau

Can nghién ctru thém dé hiéu cac su kién than kinh xay ra trong vai gio trudc va sau con dau dau
migraine

Giira con dau dau (interictal)

Mbt s6 viing ndo van hoat dong bat thuong sau khi hét nhirc d¢au, bao gom ving khau giac, ndo
gitra va vung dudi doi. Cac nghién ctru hinh anh chirc nang da chirng minh rang nhiéu vung néo
van hoat dong trong thai ky interictal

Vai tro cia hé théng than kinh tam thoa mach méau trong migraine

Hé thdng than kinh tam thoa mach méu truyén tin hiéu dau dau dén ndo, dong mét vai trd quan
trong trong sinh ly bénh migraine va c6 cac thanh phan & ngoai vi (tic 12 hang rao méu ndo bén
ngoai) ciing nhu trong hé thdng than kinh trung wong (CNS) (tic 13, hang rao méu no bén
trong). Migraine c6 thé xay ra do hé thdng mach mau than kinh tam thoa bi réi loan chtic nang



Téng quan vé h¢ thong than kinh tam thoa mach mau trong migraine
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Sinh ly bénh cua migraine lién quan dén viéc kich hoat h¢ thdng than kinh tam thoa mach méu
(trigeminovascular), bao gdm cac té bao than kinh cam giac gid don cuc(pseudounipolar sensory
neurons) kich thu¢e nhd c6 ngudn gde tir hach tam thoa va ré lung c6 trén (upper cervical dorsal
roots). Nhiing té bao than kinh cam giac nay phong than kinh (project to innervate) toi cac mach
mau 1én ndo, mang nudi (pial vessels), mang ctmg (mater dura) va xoang tinh mach 16n. Hau hét
su phan b than kinh cdc cau tric phia truge thong qua nhanh mat cua day tam thoa voi sy gop
phan nhiéu hon cua ré ¢6 trén cho céc cau triic sau

C6 su hoi ty ciia cac phong chiéu tir ré ¢6 trén va day than kinh tam thoa ¢ dudi nhan tam thoa
(trigeminal nucleus caudalis, TNC). Sy héi tu nay c6 thé giai thich sy phén b cua con dau ntra
dau, thuong bao gom cac ving trude va sau ctia dau va co trén. Sau khi duoc truyen dén duoi
nhan tam thoa bang cac soi truc tam thoa, cac tin hi€u trung tdm co thé duoc diéu chinh bang cac
phong chiéu tir ddu nhan tam thoa (rostral trigeminal nuclei, RTC), chat xam quanh kénh
(periaqueductal gray) va nhan raphe magnus ciing nhu hé thong trc ché vo di xubng (descending
cortical inhibitory systems).
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Thanh phan trung tim

Tir dudi nhan tam thoa, céac soi ¢6 lién quan dén dau khu tré di 1&n d6i thi (chi yéu dén nhan
bung sau cua ving d6i thi) va vo ndo cam giac. Cac té bao than kinh thir hai(second-order
neurons) khéc tir dudi nhan tam thoa dén nhiéu vi tri dudi vo bao gdm nhiéu doan phan dau phirc
hop tam thoa, hé ludi cua than ndo, tiéu ndo, trung ndo va hat nhan parabrachial cAu ndo, doi thi
bung, ddi thi sau va ddi thi giita.

Ttr phan dau nhan than ndo (more rostral brain stem nuclei), théng tin cam giac nong
(nociceptive) dugc truyén dén cac ving ndo khac (vi du, vung limbic) lién quan dén dap ing cam
xuc va thuc vat voi con dau.
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Kich thich hach than kinh tam thoa din dén giai phong cac neuropeptide van mach, bao gdm chat
P, peptide lién quan dén gen calcitonin va neurokinin A (calcitonin gene-related peptide, and
neurokinin A). Su giai phong céc neuropeptide nay cé lién quan dén qua trinh viém nhiém than
kinh. Hai thanh phan chinh ctia dap ing viém vo tring nay 1a gidn mach (peptide lién quan dén
gen calcitonin 12 mot thude gidn mach manh) va protein huyét twong thoét ra.

Viém nhiém than kinh (Neurogenic inflammation ) quan trong trong viéc kéo dai va ting cuong
con dau ciia migraine. Nong d neuropeptide gidn mach ting cao da dugc tim thiy trong dich
ndo tay ciia bénh nhan migraine man, kich hoat man tinh hé thong trigeminovascular & nhiing
bénh nhan nay. Viém nhidm than kinh c6 thé dan dén qua trinh nhay cam.

Nhay cam (Sensitization)

Nhay cam dé cap dén qua trinh té bao than kinh ngdy cang dap tmg nhanh hon véi kich thich
nociceptive va non-nociceptive: ngudng dap tmg giam, tang cuong d6 dap ung, mé rong linh vuc
tiép nhan va phat trién hoat dong than kinh tu phat. Nhay cam ngoai bién & cic no-ron hudng
tdm dau tién va nhay cam trung wong trong c4c no-ron thtr hai trong dudi nhan tam thoa va cac



no-ron cao hon trong hé than kinh trung wong duoc cho 1a ¢6 vai trd trong cac con dau dau
migraine riéng biét va tham chi, trong su bién doi con migraine thanh migraine mén tinh.

Nhay cam c6 kha ning chiu trach nhiém cho nhiéu triéu ching 1am sang cua migraine, bao gdbm
ca chit lugng dau nhoi, dau dir déi hon khi ho, udn cong hodc cur dong dau dot ngot (thuong
duoc quan sat thay trong giai doan sau con), ting nhay cam (ting nhay cam véi kich thich dau)
va allodynia (dau do kich thich thong thuong khong doc hai).

Hinh anh ndo chirc ning di xac dinh nhitng bat thudng trong con duong dau hudng tam va ly
tAm cua bénh nhan migraine trong va giita cac con. Su thay ddi trong luu lwong mau dén cac
lung cau ndo, vo dai trude (anterior cingulate cortex), vo thi giac va vo thinh giac phdi hop da
dugc nhin thiy. Bénh nhan migraine man tinh dugc tim thiy c6 sy thay d6i luu lugng mau dén
c4c lung ciu ndo, vo dai trude va ném_(anterior cingulate cortex, and cuneus)

Thay d6i ciu tric trong ndo ciing di duoc tim thdy. Cac nghién ctru bénh nhan migraine ting d¢
day vo nao ¢ cac khu vuc xtr 1y thi giac chuyen dong (motion-processing visual areas), taing mat
do cua chat xam quanh kénh va lung bén cau ndo va giam chit xam & vo dai trudc va insula.
Nong d6 sit ting di dugc xac dinh trong chat x4m quanh kénh trong migraine con va méan tinh.

Vai tro cia sw nhay cam/tang kich thich

- Céam giac dau xay ra khi céc té bao than kinh tam thoa mach mau dugc kich hoat va
chuyén tiép tin hidu dau migraine tir ngoai vi dén hé than kinh trung wong.
- Kich hoat lap di lap lai hé thong mach mau than kinh tam thoa theo thoi gian dan dén
trang thai qua min cam ctia h¢ than kinh va dau dai dang
- Phan hoi tir bd ndo nhay cam c6 thé:
Téng cuong tin hi¢u dau
Gop phan gy ra cac triéu chimg migraine thong thuong
» Ching s¢ anh sang, so am thanh va da/ allodynia co hoc

Vai tro cia CGRP trong sinh ly bénh Migraine

Calcitonin Gene-Related Peptide (CGRP)

CGRP




CGRP I mot neuropeptide 37—axit amin, bao gdbm amylin (AMY), adrenomedullin (ADM) va
calcitonin

Bing chimg 1am sang cho thdy CGRP c6 thé déng vai trd nguy@n nhan gy ra dau dau migraine:

Nong d6 CGRP trong huyét twong (duoc do tir mau tinh mach canh ngoai) tang dang ké trong
cac con dau dau migraine va tré lai binh thuong sau khi giam dau bang triptan

CGRP levels during migraine attacks vs control
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Truyén CGRP c6 thé gy ra cac con tan cong gidng nhur migraine ¢ nhitng nguoi bi migraine
CGRP va vi tri CGRP-R
CGRP-Rs dugc tim thay trong nhiéu viing lién quan dén sinh 1y bénh migraine, bao gom:

- Hach than kinh tam thoa

- Mach méu ndo va mang nao

- Than néo (vi dy, trigeminal nucleus caudalis)
- Nao (vi du, ddi thi)

CGRP-R ciing gap trén nhiéu loai té bao, chang han nhu:

Té bao co tron mach mau
Té bao than kinh

Té bao than kinh dém

Té bao mast
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Tin hi¢gu CGRP va CGRP-R

Kich hoat CGRP-R trong hé thdng than kinh tam thoa mach mau dong mét vai trd quan trong
trong céc sy kién ngoai vi va trung tam ma cudi cling dan dén con dau migraine

Sau khi kich thich than kinh, CGRP duoc giai phong khoi cac tdi duy trix ciia nd théng qua qua
trinh xuét bao phu thudc canxi (calcium-dependent exocytosis)
Sy giai phng CGRP ngoai vi nay tir cac dau day than kinh tam thoa duoc cho 1a kich hoat nhiéu
phan g gay ra béi lién két CGRP-R, cudi cling dan dén sy nhay cam cac cam thy thé nong té
bao than kinh tam thoa
Gia thuyét vé sy kich thich cac cam thu thé néng than kinh tam thoa ngoai bién dé chuyén tiép
tin hiéu dau migraine qua than n&o vao néo, cudi ciing dan dén dau migraine
Tac dong trung tam cua CGRP c6 thé lién quan dén viéc truyén dau thong qua su nhay cam va
kich hoat cac qué trinh trung tam (vi du: phan hoi tir ndo nhay cam).
Vai tro phuc tap cua tin hisu CGRP—CGRP-R trong sinh ly bénh migraine c6 thé lién quan dén
nhiéu qué trinh & ca h¢ thong than kinh trung wong va ngoai vi, bao gom:

- Gian mach

- Kich hoat cam thy thé néng (ngoai vi)

- Viém nhim do than kinh (Neurogenic inflammation)

- Ut ché lan toa vo ndo (Cortical-spreading depression)

- Kich hoat than kinh cam giac tam thoa trung tam (Central trigeminal sensory activation)

- Nhay cam trung tdm (Central sensitization)

- RAi loan chtic ning ving dudi d6i va con duong ly tam kiém sodt cau tric than ndo
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