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TOm tat

Trong bai téng quan nay, chling tdi bao c&o vé cac nghién ciru danh gid tac dong cua
s gia tang ngi sinh va ngogi sinh cia hormone cang thang doi véi hoat dong nhan thic
Cila con nguedi, co ché phan img cdng thang Ciia con ngwoi dé duy tri can bang néi moi
trong diéu Kién cdang thang thuc sy hogc cam nhan. Muc tiéu nay dat dwoc thdng qua co
ché tu diéu hoa lién quan chat ché véi dong ho trung tdm va ngoai vi bang hé thang than
kinh va ngi tiét. Truc ha doi - tuyén yén - thirong than (truc HPA) 1a mét con dwong diéu
tiét quan trong trong viéc duy tri cac qua trinh can bang néi mdi nay. Cortisol la san pham
cusi cing ciia con dwong nay dwoc tiét ra theo mé hinh dong, véi nhitng thay déi vé bién
dé xung tgo ra mé hinh sinh hoc. Trong giai doan cing thang cdp tinh, néng dé cortisol
ting lén va tinh 6n dinh dwoc duy tri. Trong tinh trang cdang thang man tinh, si hogt ha
cuia tuyén yén ¢ viing dudi doi thay déi tir hormone gidi phong corticotropin chiém wu thé
sang arginine vasopressin va nong dé cortisol ting lén do giam chuyén hoa cortisol. Mizc
do cortisol tang cdp tinh ¢d loi cho viée thiic day si song sot cua nhitng nguwoi khée manh
nhw mét phan phan g tra 1o ciia co thé. Tuy nhién, tiép xdc man tinh véi cdng thang dan
dén ddo nguge cdc tac dong co loi, véi viéc tiép xtc véi cortisol 1au dai cd thé ddn dén céc
van dé bao gom hgi chiing chuyén héa, béo phi, ung thu, réi logn sirc khoe tam than, bénh
tim mach va tang tinh nhay cam nhiém triing. Bai b&o nay ciing thao ludn vé diéu chinh ni
tiét than kinh trong cac trang thai bénh Iy va liéu phdp diéu tri dya trén glucocorticoid.

Tor KhoA: co ché, ngueoi, phan #ng, sinh 1y, stress
Abstract
THE PHYSIOLOGICAL MECHANISM OF STRESS RESPONSE IN HUMAN

In this review, we report on studies evaluating the effects of endogenous and
exogenous increases in stress hormones on human cognitive performance, human stress
response mechanisms to maintain homeostasis under conditions of real or perceived stress.
This goal is achieved through a mechanism of autoregulation closely related to the central
and peripheral clocks by the nervous and endocrine systems. The hypothalamic-pituitary-
adrenal axis (HPA axis) is an important regulatory pathway in the maintenance of these
homeostatic processes. Cortisol as the end product of this pathway is secreted in a dynamic
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pattern, with changes in pulse amplitude producing a biological pattern. During periods of
acute stress, cortisol levels rise and stability is maintained. During chronic stress,
hypothalamic pituitary activation changes from the predominant corticotropin-releasing
hormone to arginine vasopressin, and cortisol levels are increased by decreased cortisol
metabolism. Acutely elevated cortisol levels are beneficial for promoting survival in healthy
individuals as part of the body's response. However, chronic exposure to stress reverses
beneficial effects, with long-term exposure to cortisol possibly leading to problems
including metabolic syndrome, obesity, cancer, disorders mental health, cardiovascular
disease and increased susceptibility to infection. This article also discusses neuroendocrine
regulation in pathological states and glucocorticoid-based therapies.

1. Pit van dé

X& hoi hién dai da dat ra nhitng thach thire chua timg c6 ddi véi trai nghiém cing
thang caa con ngudi. Trong cudc sdng, ¢ rat nhiéu sy kién hoac bién cb vuot quéa kha
nang giai quyét cua ca nhan. Khi d6 xuat hién stress, cu thé do 1a nhiing trang thai tiéu
cuc vé cam xUc, nhan thic. Stress 1am thay doi hoat dong cua hé théng mién dich va hé
qua 1a 1am thay d6i kha ning nhiém bénh theo hudng ca nhan d& bi nhiém bénh hon
(Szabo va nnk., 2012). Cang thang man tinh dan dén rdi loan noi tiét té co thé théng qua
hé thdng than kinh, nai tiét. Cac nghién ciru da chi ra rang cac hé thdng than kinh, noi tiét
dugc diéu chinh boi cang thang man tinh tiét ra cac hormone dé kich hoat nhiéu con
duong truyén tin hiéu (Takahashi, 2017).

Cing thing bat dau trong ndo va anh hudng dén nio, ciing nhu cac phan con lai cua
co thé. Phan ung cing thang cap tinh thuc dy su thich nghi va tn tai théng qua cac phan
ng cua hé thdng than kinh, tim mach, noi tiét, mién dich va trao ddi chat. Cang thing
man tinh c6 thé thuc day va Iam tram trong thém sinh Iy bénh théng qua su rdi loan diéu
hoa. Ganh nang cua cing thang man tinh va nhiing thay doi di kém trong hanh vi ca nhan
nhu hit thube, an qua nhiéu, udng ruou, ngi kém chat luong. Cac ving nido nhu hoi hai
M4, Vo ndo trude tran va hach hanh nhan phan tng véi cang thang cap tinh va méan tinh,
dong thai cho thay nhiing thay doi vé hinh thai va hda hoc ma phan 16n ¢6 thé dao nguoc
néu cing thang man tinh kéo dai hang tuan. Tuy nhién, khdng rd liéu cang thang kéo dai
trong nhiéu thang hozc nhiéu nam c6 thé gay ra nhitng tac dong khdng thé dao nguoc 1én
ndo hay khdng. Tinh mém déo thich ung cta cing thing man tinh lién quan dén nhiéu
chat trung gian, bao gém glucocorticoid, axit amin, cac yéu té néi sinh nhu yéu tb dinh
dudng than kinh ndo (BDNF), phan tir két dinh té bao than kinh da nhan (PSA-NCAM)
va chit kich hoat plasminogen mé (tPA) (Elenkov & Chrousos, 2006).

Dé d6i pho véi tac nhan gay cang thang, co thé s& kich hoat nhiéu qua trinh dong
va phan cuc dé khdi phuc can bang noi méi, duy tri sy song va cudi cing dat dugc thanh
cdng vé mat tién hoa cho cac loai. Tam quan trong cua hé théng noi tiét trong diéu hoa
noi moi nay da duoc biét dén ké tir nhirng nghién ciru ban dau cua Hans Selyel vao nhing
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nam 1930, khi sy hoat hoa cua truc giao cam - tuyén thuong than (SAM) va truc dudi doi
- tuyén yén - thuong than (HPA) duoc md ta dé dap tng véi chan thuong thé chit va céc
hoat d6ng gang sirc ciing nhu cac moi de doa tdm Iy nhan thirc duoc (Roenneberg &
Merrow, 2016). Cac qua trinh can bing noi mdi ciing twong tac véi cac Zeitgebers bén
trong va bén ngoai nhu chu trinh sang - tdi va dong hd sinh hoc bén trong co thé (Brown
& Azzi, 2013; Roenneberg & Merrow, 2016). Nhitng dong hd bén trong nay cho phép co
thé du doan nhitng thay ddi thuong xuyén cia méi trudng dé dam bao thé luc ti wu trong
sudt 24 gio va do d6 1a co hoi tét nhat dé sdng sot (Bass & Lazar, 2016). Phan tng cing
thang ctia con ngudi 1a mot co ché can bang noi mdi b sung cung cap co hoi sdng sét tot
hon khi co thé bi de doa va huy dong mang ludi than kinh va noi tiét hoat dong dé toi uu
hoa chirc nang nhan thirc, tim mach, mién dich va trao d6i chat. Trong bai tong quan nay,
ching t6i thao luan vé cach truc HPA gitip dat duoc va duy tri can bang noi méi, nhip
diéu ultradian dé t6i wu héa tin hiéu glucocorticoid dic hiéu cua md va duy tri phan tng
nhanh can thiét cho hé théng phan &ng véi cang thang cap tinh va mén tinh, cudi cuing 1a
méi lién quan gitra cang thang va bénh tat.

2. Noi dung
Co ché diéu khién truc HPA va nhjp sinh hoc

Truc HPA (truc ha ddi - tuyén yén - thuong than) rat quan trong ddi vai sy séng va
Ia mét phan chinh trong hé théng didu chinh ndi méi (Gardner va nnk., 2019). Pau ra caa
hé thdng nay Ia glucocorticoid corticosterone néi sinh (¢ loai gam nham) hoac cortisol (¢
nguoi), duoc goi chung la CORT. Glucocorticoid ¢6 nhitng tac dung da dang va séu rong.
Glucocorticoid thé hién cac chirc nang chdng viém manh mé ca & cap do nguyén bao va
& cap do6 phién ma. Ching c6 thé gay ra quéa trinh apoptosis cua té bao lympho T, bach
cau trung tinh, bach cau wa bazo va bach cau &i toan (Sorrells & Sapolsky, 2007). Ching
ciing diéu chinh nhiéu gen tién viém ma hoa cytokine, chemokine va cac enzym gay viém
¢6 lién quan dén viéc ic ché phién ma AP1 va yéu t6 nhan kB (NFxB ) (Busillo &
Cidlowski, 2013). Glucocorticoid ciing &rc ché su trinh dién cua khang nguyén (Elenkov
& Chrousos, 2006), biéu hién phtc tap 16n cia md phan loai 11 21 va khang thé, co loi
cho dap ung cua T helper 1 so vaoi T helper (Abraham va nnk., 2006). Chdng anh huong
dén tac dong gay doc té bao thdng qua qué trinh chét té bao va stress oxy hda, ¢6 vai trd
trong diéu hoa trao doi chat théng qua viéc st dung glucose va san xuat ATP va tuong
tac voi cac chat dan truyén than kinh chinh va nhiéu hé théng peptidergic than kinh thir
cap (Belanoff va nnk., 2001). Nhu vdy, glucocorticoid diéu chinh cam xdc, nhan thic
cam xuc va tam trang (Roozendaal, 2002).

CORT Ia mot hormone ndi méi duoc tiét ra bai tuyén thuong than. Do dé, trong
cac diéu kién co ban, no dugc tiét ra véi mot mé hinh tiét dic trung theo dong hé sinh
hoc véi mie do cao ngay trudce khi thirc day (bit dau chu ky hoat dong), sau d6 la sy suy
giam 6n dinh xudng muc thip trong giai doan ngu hoic khdng hoat dong. Nhip diéu hang
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ngay caa CORT duge diéu chinh théng qua sy giai phong gian tiép tir SCN dén nhan tam
that (PVN) cua ving dudi ddi. Co thé chi c6 thé hoat dong tdi wu khi tat ca e ché su giai
phong hormone corticotropinreleasing (CRH) va arginine vasopressin (AVP) trong giai
doan khéng hoat dong cua chu ky (Jacobson, 2005). Hon nira, dé tao ra phan tng thich
hop véi cac yéu té gay cang thiang vé sinh Iy, nhan thic va biéu hién cam xuc, than ndo
va hé thdng limbic ciing diéu chinh hoat dong caa HPA théng qua céac du béo téi PVN
(Herman va nnk., 2005).

CRH va AVP dugc van chuyén dén tuyén yén va kich thich céc corticotrophs tuyén
yén giai phong hormone vé thuong than (ACTH). ACTH duoc giai phong vao hé tuan
hoan va khi & vé thuong than s& kich thich san xudt CORT. CORT trai qua qué trinh tong
hop va giai phong tré lai hé tuan hoan, cho phép né di chuyén dén cac mé dich va tao ra
cac hiéu ung chuyén hoa, tim mach, mién dich va nhan thac dic trung (Jacobson, 2005).
CORT ciing hoat dong thdng qua mot vong phan hdi tiéu cyc tiém an va ac ché hoat dong
cua HPA thong qua céc tac dong & cap do cua tuyén yén, PVN dudi dbi va hoi hai ma
(Herman va nnk., 2005).

Cac cap do kiém soat sinh hoc khac con ton tai, bao gom ca sy phat trién than kinh
thé mi cua tuyén thuong than. Cac tuyén thuong than nhan duoc kich thich caa hé giao
cam théng qua cac phong xa than kinh cua phan tu tri caa PVN, lam thay d6i do nhay
cam cua vo thuong than dbi véi ACTH vaéi viéc giam phan @ng trong chu ky sinh hoc
(Buijs, 1999). Tong hop CORT va hoat dong cua gen dong hd tuyén thuong than ciing bi
anh huong bai co ché nhay sang xay ra trong khoang thoi gian 24 gio, véi sy thay doi
ngudng chiéu xa theo thoi gian trong ngay. Do dé, phan tng caa tuyén thuong than phu
thugc vao ca do chiéu xa va giai doan sinh hoc (Kiessling va nnk., 2014; Husse va nnk.,
2014). Ban than tuyén thuong than ciing c6 dong hd tu dong diéu chinh d6 nhay ACTH
va nguon gdc steroid, cho phép né diéu chinh kha ning kiém soat ndi mdi cua chinh minh
(Ishida va nnk., 2005).

Nhitng bién dong sinh hoc nay trong viéc kich hoat céc thu thé glucocorticoid ciing
c6 nhitng twong tac quan trong vai nhidu qua trinh can bang noi mdi quan trong khéc, bao
gom hoat dong phién ma cua cac gen khac dap ung véi glucocorticoid va cac phan ung
sinh 1y twong tng caa chdng, chang han nhu hoat dong thé chat va nhiét d6 co thé (Bailey
va Heitkemper, 2001).

Co ché phdn imng cia truc HPA Véi cing thang

Cang thang cap tinh

Phan g cap tinh voi cang thang 1a mot qua trinh ning dong thay doi theo thoi
gian, bat ddu bang cac hanh vi khudn mau va sau d6 thay d6i thanh cac hanh vi huéng
dén muc tiéu cu thé doi voi tac nhan gy cing thang, tiép theo Ia kich hoat SAM trong
vong vai gidy va cudi cung Ia truc HPA, v&i mic cao nhat cua cortisol xuat hién tir 15
dén 20 phat sau khi bat dau cang thang (Lightman, 2008). Nhitng phan ¢ng sém nay cung
cap ngudn ning luong ting 1én va bit dau lau hon, cac hiéu ung di truyén cham hon han
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ché su phét trién caa vi khuan viém nhidm va cac phan tng nguy hiém tiém tang khéc
(Nicolaides va nnk., 2015).

Cdng thang man tinh

Dé dbi pho véi cang thang man tinh, sy thay doi nang dong trong ty 1& AVP so véi
CRH trong PVN ¢ ving dudi doi xay ra, cling nhu sy giam nhay cam cta ngudi voi phan
hoi glucocorticoid (Spiga va nnk., 2017). Ngung tha khi ngu do tic nghén 1a mot vi du dién
hinh cua cing thang man tinh. Trong chimg ngung thd khi nga, 6 su gia ting 16 rét lugng
cortisol dugc giai phong trong mdi nhip bai tiét, s& binh thudng hoa sau khi diéu tri ap luc
duong thd duong lién tuc (Henley va nnk., 2009). Trong truong hop bénh nang, tinh hinh
¢6 phan khac véi mic d6 cortisol ting 1én do cing thang kéo dai xuat hién trong vai ngay
dau thtr phat do tang nhay cam cua tuyén thuong than véi ACTH va tang tong hop cortisol
(Boonen va nnk., 2013). Trong thoi gian bi bénh nguy kich 1au dai, sy thay doi hon nira
trong quy dinh truc HPA xay ra vai viéc giam chuyén hoa cortisol tro thanh mot yéu t vo
cling quan trong trong viéc duy tri muc cortisol huyét twong ting (Peeters va nnk., 2018).

Co ché truyén tin hiéu glucocorticoid

Cac thuy thé glucocorticoid (GR) va thu thé mineralocorticoid (MR) la céc thu thé
nhan noi bao cho CORT (Dallman, 2005). Ai luc cia CORT d6i voi MR cao hon xap xi
nam lan dén mudi 1an so véi ai luc cia GR55. Sy lién két cuia CORT vai cac thu thé cua
né dan dén chuyén doi hoac kim ham sy phién ma bo gen ciing nhu cac tac dong 1én hé
gen nhanh hon (Russell va nnk., 2010). Cac bién thé lién két mang c6 ai luc corticoid thap
hon so vé6i cac ddi tac hat nhan c6 dién cia ching. MR hat nhan n6i chung thuong xuyén
bi chiém dong vao ban ngay va chi tré nén tréng rong & mic CORT rat thap dugc tim
thiy vao ban dém ¢ nguoi hoic vao ban ngay ¢ loai gam nham. Khi mic CORT ting dén
ngudng téi han (trong thai ky dinh sinh hoc hoic sau cing thang cap tinh hoic mén tinh),
GR nhan va MR, GR duoc lién két mang xay ra (Peeters va nnk., 2018). Mot ngoai 1¢ doi
Vi hiéu ing nay 1a SCN ving dudi doi, duong nhu khong duge diéu chinh bang céch tao
mach CORT (Walker va nnk., 2012). Do d6, SCN 1a noi ma CORT ndi sinh khong thé
thay doi chirc ning ctia dong hd. Pac diém nay la do thiéu thu thé corticosteroid hay cu
trc nhidém sac bi thay ddi van chua rd rang.

Mot mirc do kiém soat quy dinh khéc 1a tinh dac hi¢u cia moé phan bd GR va MR.
GR hién dién khp ndo va cac md ngoai vi trong khi MR khu tréi han ché hon, chu yéu
duoc tim théy trong mo6 tim mach, gan va than, cling nhu cac vung corticolimbic cua nao
(Dallman, 2005). Mic dui GR hién dién khap néo, chi c¢6 hoi hai ma, hach nén, vach ngin
bén va hach hanh nhan trung gian c6 ty 1¢ MR: GR cao (Patel va nnk., 2000). Phan trng
nay giup chuin bj cho médt phan tng voi tac nhan gy cing thing thong qua viéc ting
cuong tinh déo ciia khép than kinh & cip do té bao, dan dén thay doi hanh vi dudi dang
thay d6i ra quyét dinh, thién vi giam dan va danh gia rui ro (Groeneweg va nnk., 2011).
Mic du ndo khac cac khu vue van c6 thé phan tmg véi nhitng thay ddi trong CORT, diéu
nay s€ chi thong qua GR bd gen va hé gen cta chiing. Do do, tinh ddc hi¢u cua vung nay

36



Tap chi Khoa hoc Pai hoc Thii Ddu M6t S0 1(62)-2023

trong su phat trién cta thu thé s& diéu chinh tin hiéu corticosteroid, bao gém ca viéc kich
hoat va chim dirt cac phan tmg cing thiang, va c6 kha ning quan trong dé thuc day cac co
ché bao vé thich nghi lau dai nhu 13p ké hoach chién luoc, Iuu trit va cung ¢b bo nhG
(Russell va nnk., 2015). M6 hinh tiét ACTH va cortisol bi anh hudng boi vo s6 yéu td,
bao gbém di truyén, hormone gi6i tinh, anh hudng biéu sinh, cic yéu té méi truong va tudi
tac, ddn dén sy da dang cua ca nhan (Kyrou va nnk., 2006). Do d6 can c6 nhiéu nghién
ctru hon dé xé4c dinh ty 1é cortisol va cortisone trong mé c6 thé thay doi nhu thé nao khi
cing thang va liéu diéu nay c6 thé cung cip thém mot co ché nao dé bao vé trang thai can
bang ndi mdi cua co thé hay khéng.

Mai lién quan gia phdn ing stress va bénh tat

Cing thang (stress) 1a bat ky tac nhan kich thich nao phéa v& hoic de doa sy can
bang tinh tai. Phan tng cing thang 1a mot co ché co thé khdi phuc qué trinh can bang noi
mai va thuc day qua trinh tu bao ton thdng qua su twong tac phic tap giita truc HPA, hé
théng than kinh ty tri trung wong va ngoai vi va hé thong mién dich (Gardner va nnk.,
2019). Truc HPA phan ing véi cang thang bang cach nhanh chéng giai phong CORT. Vi
CORT rit ua md, n6 khong duoc tich trit sin ma duoc tong hop dé dap tng véi ACTH.
Trong thoi gian cang thang kéo dai, sy phan ly giira bai tiét ACTH va CORT giam, chu
yéu do tang nhay cam cua tuyén thuong than vai ACTH hoic céac co ché khdng qua trung
gian cia ACTH (Gjerstad va nnk., 2018). Céc nghién ctru & dong vat cho thay su thay doi
nay phat sinh thir phat sau nhimng thay doi trong viéc diéu hoa ca cac con duong truyén
tin hiéu noi thuong than gay kich thich va tc ché (Gibbison va nnk., 2015).

Su gia tang nhanh chong mitc CORT duoc thiy trong diéu kién cing thang lam ting
kha nang dy trit ning lwong bang céch thic day qua trinh tao gluconeogenesis va tc ché
san xuét insulin két hop véi su co thit mach mau, hd tro dua méu d&én cac co va ndo (Viblanc
vannk., 2018). CORT thiic day sy tinh tao va kich thich chiic nang nhan thirc. CORT ciing
c6 tac dung tién viém, dan dén ting phan ¢ng véi nhiém tring (Cruz-Topete & Cidlowski,
2015). Tinh trang cing thang man tinh chac chan dan dén viéc dao nguoc cac tac dung co
loi khi phoi nhiém cortisol 1au dai tré' nén khong thich hop, dan dén mét loat céc triéu ching
va trang thai bénh, bao gdm hoi chuang chuyén hda, béo phi, réi loan stc khoe tam than,
bénh tim mach va ting tinh nhay cam nhiém triing (Biddie va nnk., 2012).

Lién quan dén chirc nang mién dich, cac thanh phan cua ca hé théng mién dich thich
nghi va bam sinh déu trai qua cac bién thé vé mirc 6 va chirc nang dé t6i wu hoa phan
g va phuc héi ddi vai mam bénh (Oster va nnk., 2017). Bng hd sinh hoc tu chu ciing
dugc tim thay trong céc tap hop khac nhau cua cac té bao mién dich, bao gom dai thuc
bao va té bao lympho (Keller va nnk., 2009). CORT ciing ¢ v6 sb tac dung ddi véi hé
théng mién dich. CORT ting man tinh, do tac dung cua steroid hoic sy phét trién cua
khang glucocorticoid, 1am ting tinh nhay cam véi nhiém trung. Cang thang man tinh c6
thé 1am suy giam chirc ning GR do tiép xtc lau dai véi viéc giai phong cac cytokine tién
viém (Miller va nnk., 2002).
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Tiép xuc 1au dai véi CORT ciing 1am ting ndng do glucose trong mau va kich thich
su trudng thanh cua tién té bao md, thic ddy su gia ting md (Spiegel va nnk., 1999). Béo
phi ciing c6 lién quan dén bénh viém tuyén thdp man tinh bang yéu t hoai tir khbi u (TNF)
va IL6. TNF trc ché cac con dudng truyén tin hiéu insulin ndi bao va IL6 thuc day qua trinh
x0 vita dong mach va chuyén héa glucose va lipid (Dallman va nnk., 2006), tat ca déu twong
tac v6i truc HPA. Céc nghién ctru vé mot van dé lién quan dén cing thang ngay cang phd
bién 12 thiéu ngt, xac nhin ndong d6 CORT ting cao, sau d6 dong vai trd nhu mot yéu td
nguy co khac ddi véi tinh trang khang insulin (McEwen, 2006). Vé mit hanh vi, tinh trang
thiéu ngti man tinh c6 lién quan dén viéc gia ting sy thém an va tiéu hao ning luong (Zhu
vannk., 2019). Tiép xtic v6i CORT man tinh ciing kich thich cac con duong tuéng thudng
mesolimbic trong ndo, din dén ting luong thic dn ngon miéng nhu dung dich dudng
sucrose. Ngoai ra, viéc ting cuong thém an thé dugc kich thich boi muc leptin va ghrelin.
Trong thoi ky cing thang mén tinh, ngudi ta cho rang hai loai hormone nay khong con c6
thé bao hiéu chinh xac nhu ciu calo. Hé qua trong tinh hudng nay 12 co thé c6 nhan thirc
sai 1am vé viéc khong c6 du ning luong (Knutson & Van, 2008). Hiéu tmg nay dugc thiy
khi két hop vé6i su gia ting ndng d6 cytokine tién viém, khi cing thing mén tinh va gian
doan c6 lién quan dén su phat trién cta cac bién chimg chuyén hoa.

3. Két luan

Khi xa hoi thay ddi cung vai su phat trién moi mat cua thé gidi va viéc sur dung
phuong tién truyén thong xa hoi ciing nhu nhitng thay ddi trong giao tiép giita cac ca
nhén, nhiéu qua trinh thich Gmg vé mit tién héa cua chung ta co nguy co trd nén khong
pht hop va tro thanh yéu td gay stress. Mudn hiéu duoc nguy@n nhan ngay cang ting ctia
cac bénh lién quan dén stress & ngudi, chung ta can phai quay lai cic nguyén tic dau tién
va hiéu cac co ché co ban diéu chinh cac mé hinh hoat dong sinh 1y va bai tiét hormone
ctia co thé. Néu mudn dat duge muc tiéu cua y hoc ca nhan hoéa, chung ta can phai dua ra
cac phuong phép dé do luong cac md hinh co ban ciia hoat dong trao d6i chit va mién
dich cuia té bao, nghién ciru nhitng can thiép diéu tri moi dé chdng lai cic nguyén nhan
lién quan dén méi trudng va cac bénh cing thang lién quan.

TAI LIEU THAM KHAO

[1] Abraham, I. M., Meerlo, P. & Luiten, P. G. (2006). Concentration dependent actions of
glucocorticoids on neuronal viability and survival. Dose Response, 4, 38-54.

[2] Bailey, S. L. & Heitkemper, M. M. (2001). Circadian rhythmicity of cortisol and body
temperature: morningness- eveningness effects. Chronobiol. Int, 18, 249-261.

[3] Buijs, R. M. et al. (1999). Anatomical and functional demonstration of a multisynaptic
suprachiasmatic nucleus adrenal (cortex) pathway. Eur. J. Neurosci, 11, 1535-1544.

[4] Busillo, J. M. & Cidlowski, J. A. (2013). The five Rs of glucocorticoid action during
inflammation: ready, reinforce, repress, resolve, and restore. Trends Endocrinol. Metab, 24,
109-119.

38



Tap chi Khoa hoc Pai hoc Thii Ddu M6t S0 1(62)-2023

[5] Belanoff, J. K., Gross, K., Yager, A. & Schatzberg, A. F. (2001). Corticosteroids and
cognition. J. Psychiatr. Res. 35, 127-145.

[6] Biddie, S. C., Conway-Campbell, B. L. & Lightman, S. L. (2012). Dynamic regulation of
glucocorticoid signalling in health and disease. Rheumatology, 51, 403-412.

[7] Brown, S. A. & Azzi, A. (2013). Peripheral circadian oscillators in mammals. Handb. Exp.
Pharmacol, 45-66.

[8] Boonen, E. etal. (2013). Reduced cortisol metabolism during critical illness. N. Engl. J. Med,
368, 1477-1488.

[9] Dallman, M. F. (2005). Fast glucocorticoid actions on brain: back to the future. Front.
Neuroendocrinol, 26, 103-108.

[10] Dallman, M. F. et al. (2006). Glucocorticoids, chronic stress, and obesity. Prog. Brain Res,
153, 75-105.

[11] Elenkov, I. J. & Chrousos, G. P. (2006). Stress system — organization, physiology and
immunoregulation. Neuroimmunomodulation, 13, 257-267.

[12] Gardner, M. et al. (2019). Dysregulation of the hypothalamic pituitary adrenal (HPA) axis
and cognitive capability at older ages: individual participant meta-analysis of five cohorts.
Sci. Rep, 9, 4555.

[13] Gibbison, B. et al. (2015). Dynamic pituitary-adrenal interactions in response to cardiac
surgery. Crit. Care Med, 43, 791-800.

[14] [Groeneweg, F. L., Karst, H., de Kloet, E. R. & Joels, M. (2011). Rapid non-genomic effects
of corticosteroids and their role in the central stress response. J. Endocrinol, 209, 153-167.

[15] Gjerstad, J. K., Lightman, S. L. & Spiga, F. (2018). Role of glucocorticoid negative feedback
in the regulation of HPA axis pulsatility. Stress 21, 403-416.

[16] Herman, J. P., Ostrander, M. M., Mueller, N. K. & Figueiredo, H. (2005). Limbic system
mechanisms of stress regulation: hypothalamo-pituitary-adrenocortical axis. Prog.
Neuropsychopharmacol. Biol. Psychiatry, 29, 1201-1213.

[17]Husse, J., Leliavski, A., Tsang, A. H., Oster, H. & Eichele, G. (2014). The light-dark cycle
controls peripheral rhythmicity in mice with a genetically ablated suprachiasmatic nucleus
clock. FASEB J, 28, 4950-4960.

[18] Henley, D. E. et al. (2009). Hypothalamic-pituitary-adrenal axis activation in obstructive
sleep apnea: the effect of continuous positive airway pressure therapy.
J. Clin. Endocrinol. Metab. 94, 4234-4242.

[19]Ishida, A. et al. (2005). Light activates the adrenal gland: timing of gene expression and
glucocorticoid release. Cell Metab, 2, 297-307.

[20]Jacobson, L. (2005). Hypothalamic-pituitary-adrenocortical axis regulation. Endocrinol.
Metab. Clin. North Am, 34, 271-292.

[21] Kiessling, S., Sollars, P. J. & Pickard, G. E. (2014). Light stimulates the mouse adrenal
through a retinohypothalamic pathway independent of an effect on the clock in the
suprachiasmatic nucleus. PLOS ONE 9, €92959.

[22] Kyrou, I., Chrousos, G. P. & Tsigos, C. (2006). Stress, visceral obesity, and metabolic
complications. Ann. NY Acad. Sci, 1083, 77-110.

[23] Knutson, K. L. & Van Cauter, E. (2008). Associations between sleep loss and increased risk
of obesity and diabetes. Ann. NY Acad. Sci, 1129, 287-304.

39



http://doi.org/10.37550/tdmu.V]S/2023.01.376

[24] Lightman, S. L. (2008). The neuroendocrinology of stress: a never ending story. J.
Neuroendocrinol, 20, 880-884.

[25] McEwen, B. S. (2006). Sleep deprivation as a neurobiologic and physiologic stressor:
allostasis and allostatic load. Metabolism 55, S20-S23.

[26] Miller, G. E., Cohen, S. & Ritchey, A. K. (2002). Chronic psychological stress and the
regulation of pro- inflammatory cytokines: a glucocorticoid-resistance model. Health
Psychol, 21, 531-541.

[27] Nicolaides, N. C., Kyratzi, E., (2015). Lamprokostopoulou, A., Chrousos, G. P. &
Charmandari, E. Stress, the stress system and the role of glucocorticoids.
Neuroimmunomodulation, 22, 6-19.

[28] Oster, H. et al. (2017). The functional and clinical significance of the 24-hour rhythm of
circulating glucocorticoids. Endocr. Rev, 38, 3-45.

[29] Peeters, B. et al. (2018). Adrenocortical function during prolonged critical illness and
beyond: a prospective observational study. Intensive Care Med. 44, 1720-1729.

[30] Patel, P. D. et al. (2000). Glucocorticoid and mineralocorticoid receptor mRNA expression
in squirrel monkey brain. J. Psychiatr. Res, 34, 383-392.

[31] Roozendaal, B. (2002). Stress and memory: opposing effects of glucocorticoids on memory
consolidation and memory retrieval. Neurobiol. Learn. Mem, 78, 578-595.

[32] Roenneberg, T. & Merrow, M. (2016). The circadian clock and human health. Curr. Biol, 26,
R432-R443.

[33] Russell, G. M. et al. (2010). Rapid glucocorticoid receptor- mediated inhibition of
hypothalamic-pituitary-adrenal ultradian activity in healthy males. J. Neurosci, 30, 6106-6115.

[34]Russell, G. M., Kalafatakis, K. & Lightman, S. L. (2015). The importance of biological
oscillators for HPA activity and tissue glucocorticoid response: coordinating stress and
neurobehavioural adaptation. J. Neuroendocrinol, 27, 378-388.

[35] Sorrells, S. F. & Sapolsky, R. M. (2007).An inflammatory review of glucocorticoid actions
in the CNS. Brain Behav. Immun, 21, 259-272.

[36] Spiga, F. et al. (2017). Dynamic responses of the adrenal steroidogenic regulatory network.
Proc. Natl Acad. Sci, USA 114, E6466-E6474.

[37]Szabo, S., Tache, Y. & Somogyi, A. (2012). The legacy of Hans Selye and the origins of
stress research: a retrospective 75 years after his landmark brief “letter” to the editor of
Nature. Stress, 15, 472-478.

[38] Spiegel, K., Leproult, R. & Van Cauter, E. (1999). Impact of sleep debt on metabolic and
endocrine function. Lancet, 354, 1435-1439.

[39] Takahashi, J. S. (2017). Transcriptional architecture of the mammalian circadian clock. Nat.
Rev. Genet. 18, 164-179.

[40] Viblanc, V. A. etal. (2018). An integrative appraisal of the hormonal and metabolic changes
induced by acute stress using king penguins as a model. Gen. Comp. Endocrinol, 269, 1-10.

[41] Walker, J. J. et al. (2012). The origin of glucocorticoid hormone oscillations. PLOS Biol, 10,
1001341

[42] Zhu, B., Shi, C., Park, C. G., Zhao, X. & Reutrakul, S. (2019). Effects of sleep restriction on
metabolism-related parameters in healthy adults: a comprehensive review and meta-analysis
of randomized controlled trials. Sleep Med. Rev, 45, 18-30.

40



