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Tém tat

Dai thdo duong type 2 1a mot bénh ly chuyén héa phé bién bdi sy gia ting nhanh chéng trén toan thé
gigi. N6 lién quan mat thiét véi nhitng bién c6 tai tim, mat than va cling nhu & ndo. Mot bién chirng mudn va
thuwdng xuyén bi 1ang quén dé 1a bién chirng ndo “dai thdo duwdng” va biéu hién 1a tinh trang suy gidm nhan
thirc va tién dén sa sut tri tué. Hién nay, bénh n3o dai thdo dudng la mét bién chirng cla déi thdo dwong da
duwoc chap... Tuy nhién co ché bénh sinh phan I&n chua dugc lam rd, dic biét nhirng diém khéc biét trong roi
loan nhan thirc & dai thdo dudng type 1 va ddi thdo duwong type 2. Su gia tang bénh Alzheimer trong bénh
ddi thdo duwdng type 2 lién quan dén tinh trang dé khdng insulin, ting insulin mdu, tdng glucose mau thudng
di kém vdi tinh trang tang cholesterol mau, tdng huyét dp va béo phi. Trong khi suy gidm nhan thirc & bénh
nhan déi thdo duwdng type 1 lai lién quan dén tinh trang suy giam insulin ndi bao, gidm tin hiéu insulin t& bao
ndo anh hudng dén qua trinh dinh dudng t& bao than kinh, tdc dé dan truyén than kinh, cac stress oxy hoa
va chét té bao theo chuong trinh.

Tir khoa: Bénh ndo ddi thdo dudng, ddi thdo dwong, ddi thdo dudng type 2
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DIABETIC ENCEPHALOPATHY IN TYPE 2 DIABETES
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Type 2 diabetes is a common metabolic disease with a rising global prevalence. It is associated with slowly
progressive end-organ damage in the eyes and kidneys, but also in the brain. The latter complication is often
referred to as “diabetic encephalopathy” and is characterized by mild to moderate impairments in cognitive
functioning. It is also associated with an increased risk of dementia. Diabetic encephalopathies are now ac-
cepted complications of diabetes. To date, its pathogenetic mechanisms are largely unclear. They appear to
differ in type 1 and type 2 diabetes as to underlying mechanisms and the nature of resulting cognitive deficits.
The increased incidence of Alzheimer’s disease in type 2 diabetes is associated with insulin resistance, hyper-
insulinemia and hyperglycemia, and commonly accompanying attributes such as hypercholesterolemia, hy-
pertension and obesity. However, cognitive impairement in type 1 diabetes have other differences with type
2 diabetes. The major underlying component here appears to be insulin deficiency with downstream effects
on the expression of neurotrophic factors, neurotransmitters, oxidative and apoptotic stressors resulting in
defects in neuronal integrity, connectivity and loss commonly occurring in the still developing brain.
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thirc 1a mot bién chirng gan day duoc ghi nhan va
nghién ctru trén ddi twong mac bénh ly DTD thong

1. DAI CUONG
Thé ky XXI loai nguwoi dang phai déi dién véi

nhitng bénh ly man tinh trong d6 c6 cac bénh ly
tim mach, DTD va réi loan chuyén héa. Ndm 2012
lién doan DTD qudc té (IDF) da thong bado thé gidi
hién c6 371 triéu nguoi mac vuot xa dy bao cla IDF
(2003) la 333 triéu vao nam 2025. Suy gidm nhén
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qua cdc bai kiém tra tdm than kinh vé t6c do x Iy,
b6 nhd trong cong viéc, bd nhd tirc thoi, kha nang
tap trung chd y va chirc ning diéu hanh d3 dién ra
ngay ca trong dé tudi trung nién cé bénh DTD type
2. Ngoai ra, cac nghién ctru doc ciing cho thay suy
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gidm nhan thirc & bénh nhan DTD d3 vuot qua dang
ké cac tadc dong clia qua trinh |30 héa binh thudng.

Ngoai tudi 65, DTD type 2 ¢ nguy co cao nhat cho
su tién trién chirng mat tri: tir 6-8% cao hon cac nguy
co vé ting huyét 4p, réi loan m& mau va béo phi. Cac
co ché bénh sinh lién quan gitta DTD type 2 dén suy
gidm nhan thirc va mat tri nhé van chua duoc biét
rd, tuy nhién cé nhiéu kha ning day 13 két qua cla
su tuong tac da yéu t6 bao gdbm ca tén thuwong mach
méau nhd va mach mdu lén & nio, kiém soat glucose
mau kém, sdn phdm dudng hdéa bac cao, cic chat
trung gian gy viém, va anh hudng tir truc duéi doi-
tuyén yén- tuyén thugng thuong than [22].

Bénh n3o dai thdo dudng gan day duoc cong
nhan nhu mét bién chirng cia DTD. Co ché bénh
sinh khac nhau gilra type 1 va type 2 nhung vé ban
chat cung dnh hudng dén nhan thirc cia bénh nhan
DTD [60], [74].

Mac du da cé nhitng hiéu biét nhat dinh vé sinh
ly bénh cta bénh n3o ddi thao dwong nhung con
nhidu cu hoi chwa dugc lam rd. Trong bdi canh
bénh ddi thao dwong type 1 va 2 ngay mét gia tang,
sy hiéu biét vé bénh ndo dai thdo duong cé thé
giup chuing ta c6 két hoach diéu trj tich cuc nham
chan d&ng nhirng bién chirng nguy hiém cla bénh ly
nay [15], [47], [63], [67].

2. PINH NGHIA BENH NAO BENH PAI THAO
DUONG

Chua c¢é6 mét dinh nghia théng nhat cho bénh
ndo dai thao dudng, tuy nhién cac nghién clu gan
day cho thay BTD gy t6n thwong ndo theo mét
trong 3 cach khac nhau. Th 1: t6n thuong ndo cé
thé bi anh hudng bdi réi loan mach mau nio, bénh
DTD 13 mot yéu té nguy co doc lap déi vai dot quy.
Tht 2: DTD cé thé dan dén suy gidm nhan thic
va thdm chi mat tri nh&, nhiéu thir nghiém d3 xac
nhan rang bénh BTD ting nguy co bénh Alzheimer
cao hon 2- 3 [an. Thi&t 3: bénh DTD ciing lam tang
nguy co cao bj tram cam. Vivay, bénh DTD cé 3 cach
¢6 thé din dén t6n thwong ndo.

Bénh ndo dai thao duong dugc phan chia lam
hai nhém theo hai type truyén théng la bénh ndo
ddi thdo dudng type 1 va bénh ndo dai thdo duwdong
type 2 [60].

Trén thyc nghiém nguoi ta thwong dung khai
niém suy gidm nhan thc (cognitive impairement)
dé& chi cac réi loan nhan thirc xay ra trén bénh nhan
DTD. Suy giam nhan thirc phé bién hon & nhirng
bénh nhan BTD hon so vdi cic ddi tuong khdng
DTD [10],[42], ma mot phan 1a do tinh trang thiéu

méau cuc bd do tén thwong vi mach mau ndo va/
hoac mach mau Ién hay do tdi lap tinh trang ha
glucose mau nang. Trong b6i canh nay duogc goi
la bénh ndo DTD th& phat [60]. Tuy nhién, trong
thap ky qua, cé nhiéu bing chitng cho thay ring
réi loan chirc ndng nhan thirc cling bi tdc dong bdi
bénh DTD va réi loan chuyén hda, goi 13 bénh n3o
DTD nguyén phat [15], [22], [60], [77].

Tang glucose mau hodc insulin suy giam hay mat
chirc ndng, hodc ca hai, cé lién quan dén rdi loan
nhan thic & bénh nhan DTD type 1 hodc 2. Tinh
trang nay cang dién ti€n tram trong hon & nhiing
bénh nhan DTD type 2, ¢ ting nguy co phat trién
bénh Alzheimer (AD) [5], [26], cho thay rang cac
yéu t6 nguy co khac cé tac dong két hop. Nhiéu
nghién ctu cho thay bén canh ting glucose mau
va suy giam hoat déng clha insulin, BTD type 2
thuong kem theo tdng lipid mau, tang cholesterol
mau va ting huyét ap, 13 cic yéu t6 nguy co cla
r6i loan nhan th&c. Nghién ciru thuc nghiém d3
chirng minh bat thudng nghiém trong hon dang
k& trong sy xuat hién cla tién chat protein amy-
loid (APP), B secretase, amyloid B (AB) va phospho-
ryl hda protein tau trong 2 loai mo hinh chuét [36].
M6 hinh chudt bénh DTD type 2 duoc dac trung
bai dé khang insulin, tdng glucose mau, tang lipid
mau, tdng cholesterol mau va tang huyét 4p, phan
anh hinh anh phé bién 1am sang cla bénh DTD type
2 [63]. Mét trong nhitng yéu t6 nay d3 duoc xac
dinh 13 yéu t6 tién dodn déc lap cha bénh mach
mau n3o, lam tdng tién trinh rdi loan chirc ning
nhan thirc va mét tri nhé [62], [64]. Vi vay, cac yéu
t& nguy co bénh sinh then chét trén cé thé tuwong
tac co hoc & céc cap dé khac nhau trong bénh DTD
type 2, la co s& phéan tlr cda suy gidm nhan thirc va
bénh Alzheimer [22], [36].

Ty |& bénh DTD type 2 ngay mot ting, dac biét
cac nwdc dang phat trién dang leo thang vé cin
bénh nay. C4 |18 it duoc biét dén la bénh DTD type
1 ngay cang tang va khdi phat & Ira tudi ngay cang
tré. Ca hai type DTD déu twong quan vdi cac bién
chirng nghiém trong tht phit d3 anh hudng dén
céc co quan nhu than, vdng mac, than kinh ngoai
bién va mach mau.

3. BENH NAO DAI THAO PUONG TYPE 2

3.1. Dich té& hoc va cc nghién ciru lién quan

M@i quan hé gitra bénh DTD va suy gidm nhan thirc
da duogc dé xuat vao nam 1992 [46]. Trong hon hai
thap ky qua, nhiéu nghién ctru d3 giai quyét méi quan
hé gitra bénh DTD type 2 vdi r8i loan nhan thire [22].
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Nghién cttu tinh trang nhan thirc bang test Mini-
Mental State Exemanition (MMSE) cho thay nhitng
bénh nhan DTD type 2 cb diém s6 thap hon so vdi
bénh nhan khéng DTD trong cung gidi tinh, dd tudi va
trinh do gido duc [29], [33]. Nghién cttu khac con cho
thady mot sy suy giam nhanh chirc ndng nhan thirc
theo thdi gian méc bénh BTD [22], [56]. Cac linh vuc
nhan thirc ch yéu bj anh hwéng xuat hién trudce bao
gdm sy chd y, téc d6 xt ly thong tin va bd nhé [22].

Ngoai ra, giai doan tién DTD vdi tinh trang cudng
insulin [42],[60], HCCH, ting huyét &p, réi loan lipid
mau va béo phi d3 cho thay mdi lién hé véi ting ty
|& suy gidm nhan thirc [60] theo thoi gian mac bénh
[41]. C4 hai bénh DTD va hdi chitng chuyén hda cé
lién quan vai nguy co gia tdng bénh mach mau nho va
mach mau I&n va cdc tén thwong mach mau ndo vdi
céc hiéu ng hdn hop sa sut vé nhan thirc [42]. Hoi
chirng chuyén héa don déc khong kém bénh BTD 13
tién dé cho bénh Alzheimer [48].

Nghién ctru Rotterdam [42] trén 6.000 bénh
nhan tir 55 tudi tré |&n cho thay DTD type 2 ting
nguy co phat trién chirng sa sut tri tué 1&n gap doi.
Nhitng bénh nhan duoc diéu tri bang insulin cé
nguy co twong ddi cao hon 3 dén 4 [an.

Nghién ctru Honolulu Asia Aging [22], [36] diéu
tra 2.574 ngudi My g6c Nhat Ban cho thay tang 1,8
l4n nguy co phat trién AD va 2,3 [an nguy co sa sut
tri tué mach mau (VCI). Cac tac gia d3 chi ra maéi lién
hé gitra ndng dd insulin, ki€ém soat kém glucose méu
va hodc BTD khdng duoc chan doan lam ting nguy
co sa sUt tri tué va AD lén gdp doéi. Nguy co phat
trién AD tang 5,5 [an & nhirng bé&nh nhan DTD type
2 kém theo gen APOE 4e so v&i bénh nhan khong cé
DTD type 2 hodc khéng cé gen APOE 4e. Tuy nhién,
nghién ciru Framington tim thdy tdng nguy co AD
con xuat hién & bénh nhan khéng cé gen APOE 4e
[52].

3.2. Co ché sinh ly bénh réi loan nhan thirc &
bénh nhan dai thao dwong type 2

3.2.1. Vai tro mach mdu

Bénh nhan DTD type 2 cé nguy co gay dot quy do
huyét khéi ting 1én 6 [an [51], [53] va tir 1au d3 duara
gia thuyét vé bénh mach méau da déng gép vao nhirng
bat thuwong trong nhan thie cda bénh nhan. Nghién
ctru kham nghiém tlr thi cdc bénh nhan bj bénh BDTD
type 1 lau nam hodc type 2 phu thudc insulin da cho
thay nhirng thay déi lién quan dén bénh ly mach mau
n3o bao gdbm thodi héa n3o lan toa, gia voi hda, khir
myelin clia day than kinh so n3o va tay séng, va xo
hda than kinh [3], [10], [42]. Day |&p ddy mao mach
mang t&€ bao, cac dau hiéu cla tén thwong vi mach
dai thdo dudng cling dugc tim thay trong ndo cla
bénh nhan DTD [42]. Cac tac gia cling ghi nhan ty |&
twdi mau ndo gidm rd rét do dwoc khi sir dung chat
phdng xa xenon, va mirc do gidm twong quan véi thoi
gian mac bénh DTD [32], [42]. Dieu thu vi 1a ty 18 twdi
mau ndo & nhitng bénh nhan mac bénh BT cling
twong tu trong bénh Alzheimer vé&i sa sut tri tué [67].

Trong giai doan dau cla bénh, tdng glucose mau
kéo dai gay gidm ndng dd nitric oxide (NO), mét
chat gidn mach phu thuéc ndéi mé mach mau
va tang ndng do cua endothelin-1, mot chat gay
co mach. Diéu nay din dén gidm kha ning gidn
ra cla cdc mach mau dé thich ng v&i nhu cau gia
tang luvu lwgng mdau cho nado boé. Trong giai doan sau
cla bénh, ti€p xuc vdi néng d6 céc endothelin-1
cao va suy gidm néng d6 cta NO mi3n tinh lam
giam d6 dan hdi mach mau, va thay d6i ciu tric
trong thanh mach ma két qua 13 su hinh thanh mang
xo vita déng mach. That vay, nguoi I&n bi bénh dai
thdo dwong cho thdy giam luu lwgng méau ndo &
ca hai ban ciu (CBF), dic biét 13 & cac vung trdn, va
gidm su gidn nd mach mau sau cac dap &ng vdi cac
kich thich gian mach (nhw cho hit CO2).

Hinh 1. M@i lién quan gilta DTD type 2 v4&i gidm luu lwgng mau ndo (CBF)
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Thong qua cac nghién cliru trén dong vat thi
nghiém ngudi ta cé thé suy doan ring viéc gidm
Iwu lwgng mau ndo, cung vdi sy kich thich cta cac
thu thé thromboxane A2 x3y ra trén bénh nhan BTD
[36], gay ddp (rng co mach va lam tang kha nadng
thi€u mau cuc bd. Tac déng song hanh cia thiéu
méau cuc bd va ting glucose mau cé thé gay tén
thwong cdu tric ndo. Co ché cla sy tic déng nay
13 tdng glucose mau s& cung cdp chat nén cho
sw hinh thanh lactate, tinh trang thi€u mau ndo
cuc bd khién t& bao ndo chuyén hoéa yém khi gay
tich Itiy lactate, gy nhiém toan va tén thwong ngay
cang tram trong hon bdi 18 anh hwéng ra nhiéu khu
vire k& can [36]. M6t co ché khac 1a sy tich Iy cha
glutamate trong suw k&t hop cla tang glucose mau va
thi€u mau cuc bd [100]. Glutamate la mét amino
acide kich thich chat dan truyén than kinh da dwoc
chirng minh |3 gay t6n thuong t€ bao than kinh trong
nao [14].

Nhitng thay d&i mach mau cé thé giup giai
thich sy lién quan gitra bénh DTD type 2 vdi réi
loan chirc ndng nhan thirc, va su tién trién dén sa
sut tri tué.

Thay d&i vi mach ciing lién quan dén suy giam
nhan thirc, mirc d6 nghiém trong ctia bénh vdng
mac DTD lién quan chdt ch& véi sy thay d6i vi
mach n3o va lién quan véi suy gidm trén mot loat
cac nhiém vu nhan thirc qua thi gidc. Tang tin hiéu
chat trang trén MRI cling |a mot biéu hién cta bénh
mach mau nho, lién quan vdi sy suy giam nhéan
thire [15].

3.2.2. Vai tro qud trinh réi loan chuyén héa

DA&i v6i ngudi 16n tubi c6 hodc khong cé DTD
type 2 thi bénh mach mau 13 mét yéu t6 nguy co
suy gidm nhan thirc va mat tri nhd. Tuy nhién, mot
s6 nghién clru chi ra rang DTD type 2 chi tac dong
ddc 1ap trén cu tric ndo va sy thay d6i chirc ndng
ving vo ndo va dudi vé khdng thé chi duoc giai
thich trén co s& cla suy gidm tuwdi mau va/ hodc
tén thuong mach mau. Diéu nay cang khang dinh
céc rdi loan nodi tiét va chuyén hoda dic trung cla
DTD type 2 cé thé din dén tén thuong than kinh
va/ hodc thic day céc thay d6i sinh bénh hoc khéc
cla té bao than kinh.

Mét s6 nghién clru cho thdy mét s6 thanh td
trong HCCH c6 anh hwéng dén suy gidm nhan thirc.

3.2.2.1. Béo phi va réi logn nhan thire

Béo phi dugc lién quan dén qud trinh trao déi
chat leptin, m6t hormone kiém sodt dy trit va huy
doéng chat béo. Sy suy giam nong dé leptin trong
ndi bao lam tang lwong amyloid-B ngoai bao va

phosphoryl héa protein tau trén dong vat thuc
nghiém. Kiém soat chuyén héa leptin cd két qua cai
thién hiéu qua nhan thirc, giam lang dong amyloid- B
ngoai bao va gidm phosphoryl hoa protein tau [60],
[63]. Trong AD, gidm ndng dé leptin trong mau tuong
quan nghich vé&i mirc d6 nghiém trong clia suy gidm nhan
thirc[29].

3.2.2.2. Réi loan lipid mdu va réi logn nhan thire

Mét s6 nghién ciru khic d3 chirng minh ting
lipid mau co6 lién quan vdi nguy co gia tang suy
gidm nhan thirc [36], trong khi nhitng ngudi khac
cho thdy méi twong quan nguoc lai [39]. DI liéu
thyc nghiém va sinh Iy bénh cho thay vai trd sinh
bénh hoc cla su gia tdng ndng dé cholesterol trong
suy giam nhan thirc va sa sut tri tué.

3.2.2.3. Tdng huyét ép va réi loan nhén thic

Cac nghién ctru cho thay suy gidam nhan thirc gia
tang & nhitng ngudi tdng huyét dp so véi nhirng
nguwdi khéng tang huyét ap [22]. Ngoai ra, thoi gian
mac, mirc dd THA va THA trong tudi trung nién cé
lién quan véi nguy co gia tang suy gidm nhan thic
va chirng sa sut tri tué & do tudi sau nay [22], [36].

THA 13 nguyén nhan gay thay d6i ndi mac mach
mau va xo vita cdc dong mach 1&n & n3o va cé thé
anh hudng nghiém trong téi sy twdi mau nio, lam
hep long mach cta cac tiéu dong mach din dén
thi€u oxy t6 chirc v&i biéu hién cla nhbéi mau va
thay ddi chat trang [36], [39]. Do dd, bénh mach
mau ndo ting huyét dp cdé thé nang cao hon nita
nhitng tdc déng lén hé théng mao mach & bénh
nhan bi DTD va 3nh huwdng dén vi tuan hoan.

3.2.2.4. Cwong insulin va réi loan dé nhay cda in-
sulin

Thu thé insulin cé nhiéu & vung n3o quan trong
vé nhan thic (vung d6i thi, hach ddy, vd ndo, hach
hanh nhan, vung dudi do6i), va kich hoat céc con
dudng gia ting tin hiéu insulin 13 can thiét cho chirc
ndng nhan thirc ndo bd. Vi vay, gidm ndng do insulin
ndo va gian doan tin hiéu insulin ndo & nhirng ngu i
c6 bénh DTD type 2 c6 |18 gép phan vao sy suy giam
nhan thirc. Piéu ndy con xay ra cd & nhitng nguoi
trung nién khde manh va nguoi gia, k& ca nguoi
I&n bi dé khéng insulin hay tién déi thdo duong,
gidm tin hiéu insulin ndo cé lién quan vai suy giam
bd nhé ky tc (loai tri nhé dai han lién quan dén
viéc nhd lai céc sy kién), bé nhé tam thoi, va chirc
nang diéu hanh (nhan thic kiém soét). Pha v& s6
lwgng thy thé insulin ndo va gidm tin hiéu insulin
cling c6 thé gép phan Iang dong mang bam amy-
loid- B (AB) va su hinh thanh cic dam rdi xo hda té&
bao than kinh (neurofibrillary), qua trinh nay gén
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k&t chat ch& vdi bénh sinh cia bénh Alzheimer
[22], [42].

Cu thé& hon, sy hap thu cda insulin qua hang
rao mau ndo giam trong khi insulin & ngoai vi tang.
Diéu nay tao ra mét trang thai giam insulin ndo, ma
két qua cha qua trinh nay lam gidm enzyme phéan
hdy insulin (IDE). IDE khéng nhitng lam gidm in-
sulin ma con tham gia phan hay AB. Tién trinh nay
kéo dai lam tich tu Amyloid-B trong ndo, gdp phan
I3ng dong va sy hinh thanh mang bam Amyloid-p.
Giam tin hiéu insulin n3o cling &c ch& cidc enzym
tham gia trong chudi phosphoryl héa protein tau,
ma cudi clng gép phan vao sy hinh thanh cda céc
dam réi xo hda té bao than kinh [39], [59].

Bat ké DTD type 2 Ia nguyén nhan hay moi
truong, thi hién nhién rang tinh trang thi€u hut in-
sulin ndo va gian doan tin hiéu insulin gép phan
gdy suy giam nhan thic va bénh sinh Alzheimer
va nang hon la sa sut tri tué [42].

3.2.2.5. Téng glucose mdu vd cdc sén phdm
duwong héa bac cao

Binh thwd'ng qua trinh trao d6i chat va sy 150 hoa
tw nhién san xuat cac san phdm dudng hda bac cao
(AGEs) tir protein chuyén héa chdm (hemoglobin
Alc). Khi két hgp vdi cac thy thé cda nd trén ndi mo,
gan, phdi, than, va mdu ngoai vi, AGEs kich hoat con
duwdng viém, gy ra s tiét cac cytokine va cubi cing
la tang cwong qua trinh oxy hod. Tang glucose mau
kéo dai 1a diu hiéu cta bénh DTD type 2 lam tdng
thém stress oxy héa, va do d6 lam tram trong thém
viéc sdn xudt AGEs vuot qué mirc binh thuwong.

AGEs dnh huwdng dén chirc ndng nhan thirc theo
nhiéu cach. Trong diéu kién tang glucose mdu, pro-
tein AB chinh né cé thé tré thanh glycolysated, cho
phép né hoat ddng nhu mét AGE va két hop vdi
cac thu thé clia AGE, do d6 tang cuong kha ning
kich hoat cac phan (ng viém. Su két hop céc phén
tlr glycosylated AB dan dé&n hinh thanh mang bam
amyloid bénh Iy ddc trung cda bénh Alzheimer
[22], [36].

AGEs ciling c6 thé 1am gidm tin hiéu insulin, va
do d6 gdy anh huwdng dén chirc ndng nhan thic
true tiép hon. Cac qua trinh ndy cung vdi nhau tang
cudng phd huy té€ bao than kinh va cudi cung anh
hwéng dén chirc nang nhan thirc ndo bé.

3.2.2.6. Phén trng viém

Phan trng viém [a mot hién twong phd bién méic
du khéng phai duy nhat cta sinh ly bénh DTD type
2 va sa sUt tri tué. Viém xay ra trong bdi canh cla
sy 130 hda binh thudng, nhung phan tng nay ting
Ién dugc xem 1a nén tadng cho cdc bénh thodi héa
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man tinh nhu bénh Alzheimer va cac loai sa sut tri
tué khac, bénh viém khép, dau xo co, xo vita dong
mach va dét quy. Cac phan (ng tir cic t& bao mién
dich duoc kich hoat s& gidi phéng céc cystokin tién
viém nhu TNF-a, Interleukin-6. Dac biét cac mé md&
trung tdm & vung bung cling tham gia vao phan
rng viém va tham chi tich cyc gidi phong cac
cytokine tién viém & nhirng ngudi DTD type 2 [59].

Viém duwgc cho la dong mot vai tro quan trong
trong suy gidm nhéan thic thong qua cac tac dong
tryc ti€p vao ndo (cytokine cé thé vugt qua hang
rao mau n3o), va hodc day nhanh sy tién trién cla
bénh mach méau. @ nhitng bénh nhan DTD type 2,
cd mot mdi lién hé gilra ndng dd cao cla cac cy-
tokine viém vd&i diém s8 thap qua cac thang diém
kiém tra tdm- than kinh vé bd nh& va chirc nang
diéu hanh, ngay ca sau khi kiém soét cac bién khac
anh hwéng dén nhan thirc nhu tir vung, trinh do
hoc vén, r6i loan chirc ndng tim mach, thoi gian
cla bénh dai dudng, kiém soat dudng mau. Tuong
tw nhu vay, ngudi I&n tudi mac bénh BTD type 2
cé néng do cytokine tién viém TNF-a thap (vi tinh
trang da hinh cla gen TNF-a d3 ngin ch3n biéu
hién cta nd) thi cé diém s& kiém tra tdm- than kinh
cao hon, va biéu hién réi loan chirc nang nhan thic
chadm hon khi dwoc kiém tra lai sau d6 mot nam
[64]. Phan (rng thuc bao trung tdm (central adipoc-
ity) cling lién két v&i giam thé tich vuing d6i thi, va tang
nguy co' suy giam nhan thirc & bénh nhan cao tudi mac
bénh BTD [59], [60].

Hinh 2. Tac d6ng clia DTD type 2 Ién chirc ndng
cla n3o- co ché sinh ly bénh sa sut tri tué va bénh
Alzheimer [42]

3.2.2.7. Cudng cortisol va réi loan chirc ndng
truc ha déi tuyén yén thuwong than (HPA).

Truc HPA 13 hé théng than kinh ndi tiét tham gia
vao phan &ng clia co thé véi stress: thé chat hodc tam
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ly. Truc HPA khdi xudng viéc tang tiét cortisol, co chirc
nang huy déng cac yéu t6 dép (rng vdi stress. Truc HPA
cling tham gia vao cac qua trinh khac nhu dai, khat,
xtc cam... Trong DTD type 2, co ché feed back kiém
soat cla truc HPA c6 thé bj suy gidm, dan dén muc
cortisol tdng cao man tinh. Vung ddi thi va ciu tric
gian thuy thuy thai duwong la déc biét nhay cam vdi cac
tdc dong cua glucocorticoid. Biéu hién |3 tinh trang suy
giam b6 nha vinh cltu di kém véi tinh trang teo vung
doi thi trén MRI. Khong dirng lai & day suy gidm nhan
thirc con biéu hién qua nhiéu hinh thai khac nhau &
nhitng ngudi cao tudi mac bénh BTD type 2.

3.3. Sw tac déng cdng gdp cac yéu té nguy co’

Méc du d3 nd lyc dé mo ta nhitng tac déng doc
lap clia cac thay d6i mach mau va trao d&i chat
trong bénh DTD type 2, trong thyc t& cac yéu té nay
lién k&t véi nhau theo nhiéu chiéu hudng phirc
tap dé tao ra mdét modi trudng thic diy bénh
Alzheimer. Hinh 4 mot mé ta rd rang va toan dién
nhitng tuwong tac phirc tap d6. Tom lai, ndng dé in-
sulin ndi bao clda n3o thap va giam tin hiéu insulin
lam tang qua trinh lang dong AP va ting protein
tau, tdng glucose mau man tinh lam tang san xuét
AGEs vuwot qua mic “binh thwong”, AGEs kich hoat
phan &ng viém va tang cuwong qua trinh oxy hoa.

Tang huyét ap gay tén thuong ndi mac mach mau
va xo vita dong mach, tir d6, lan luot, kich hoat hé
théng mién dich va déng gép vao tao méi truong
viém va stress oxy hda. Su hoat hdéa clia phan irng
mié&n dich nay cho thay thuwong t6n mach mau d3 bt
dau rat sém, va lam tram trong thém céc hiéu rng
két hop vdi réi loan trao déi chat AB, protein tau va
san xuat AGE tang. Twong tac bén trong va giita cac
yéu t6 mach mau va trao d6i chat cudi cung tao ra
mot hé théng théng tin phan hoi da dién thac day
r6i loan chirc ndng mach mau va phé hay té bao
than kinh, gép phan suy gidm nhan thic théng qua
viéc tich Iy cac thuwong tén noi trén [36], [42].

T cac nghién ctru tién clru trén 1am sang, cho
thdy mai lién hé rd rang gitta DTD type 2 vdi suy
gidm nhan thirc ma nang nhat 13 sa sut tri tué va
bénh Alzheimer. Tudi cao la mét yéu t6 quan trong
lam dé tén thwong clia ndo hon so véi cac yéu to
khac. Cac yéu td nhu kiém sodt glucose mdau kém,
hay sy cdng gop gilta ndng dd glucose mau cao vdi
tinh trang d@ khang insulin, suy gidm tin hiéu insu-
lin, s tao thanh cac san pham dwdng héa bac cao,
cac phan ng viém, lang dong protein tau va amyloid
B gép phan tac dong tiéu cwc dén nhan thirc bénh
nhan [55], [62].
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