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NGHIEN ClrU ANH HUONG CUA PIEU KIEN LAO PONG CA KiP PEN
MUPC PO BIEU HIEN GEN PIEU HOA NHIP SINH HOC VA MOT SO CHi SO
HOA SINH MAU CUA BO POI TRINH SAT KY THUAT
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TOM TAT

Lao ddng ca kip (LDCK) lam rdi loan nhip sinh hoc (NSH) va m&rc d6 bidu hién cia cac gen diéu khién
NSH, ddng thoi lién quan dén cac réi loan chirc ndng cuia co thé. Tién hanh nghién clru trén 58 bd ddi trinh sat
ky thuat (BDTSKT) (thudc don vi X), chia lam 2 nhém: nhém 1: 31 ngudi lam viéc chuyén moén truc tiép (phai
lam viéc theo ca kip), nhom 2: 27 nguwoi lam cac cong viéc phuc vu khac (chi lam theo gie hanh chinh) nhdm
danh gia anh hwéng cta diéu kién LDCK dén mirc d6 biéu hién mot sd gen diéu hoa NSH va moét sb chi sé
héa sinh mau & BDTSKT. Ca 2 nhém duwoc ldy mau xét nghiém mac do biéu hién gen, bao gém: gen Clock,
Bmal1, Per1, Per2 va xét nghiém ham lwong glucose, cholesterol va triglycerid trong mau. Két qua: mirc do
biéu hién gen Clock va Per2 gidm & nhém 1 so véi nhém 2. Ham lwong glucose, cholesterol va triglycerid
trong mau & nhom 1 téng cao hon so v&i nhém 2, déng thei, ham lwgng cholestrol va triglycerid ting cao lién
quan dén gidm mirc dd biéu hién gen Clock va Per2.

* Twr khoa: Lao dong ca kip; Nhip sinh hoc; Gen diéu hoa nhip sinh hoc; Mrc do biéu hién gen.

STUDY ON THE EFFECT OF WORKSHIFT CONDITION ON THE GENE
EXPRESSION OF SOME CLOCK GENES AND SOME BLOOD
BIOCHEMISTRY INDICES AMONG TECHNICAL SCOUT SOLDIERS

SUMMARY

Workshift results in circardian rhythm disorder, change of Clock gene expression and relates to some
funtional disorders of body. The aim of this study was to investigate the effect of workshift condition on gene
expression of some Clock genes and some blood biochemistry indices. This study was carried out in 58
technical scout soldiers (unit X). The subjects were divided into two groups: group 1 included 31 soldiers who
were professional soldiers and have to work with workshift schedule (professional soldiers), group 2 included 27
soldiers doing as office serviceman or administrative work and work in day time (non-professional soldiers). All
subjects were done blood test to evaluate gene expression of Clock, Bmall, Perl and Per2 and blood levels of
glucose, cholesterol and triglycerid as well. The results showed that the professional soldiers displayed
significant decreases in gene expression of Clock and Per2 compared with those of non-professional soldiers.
The blood levels of glucose, cholesterol and triglycerid in professional soldiers were higher than that in non-
professional soldiers and the increase in blood levels of cholestrol and triglicerid had relation to decrease in
gene expression of Clock and Per2.

* Key words: Workshift; Circardian rhythm; Clock genes; Gene expression.
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PAT VAN BE

Hién nay, LDCK kha phé bién va la mét
trong nhitng nguyén nhan gay ra nhiéu bénh
man tinh. LDCK |a d&c thu cGa nhiéu nganh
nghé khac nhau nhuw: y té, quan doi, an ninh...
Mét trong nhitng co' ché &nh hudng dén sirc
khde va gay ra bénh tat cia LDCK la do réi
loan NSH ngay dém, hay méat déng bo NSH.
M4t ddng bd NSH xay ra |a do khéng phu hop
gilra nhip bén ngoai mdi trwong voi NSH bén
trong co thé, gay ra mat én dinh cac chic
nang sinh ly. Nhiéu nghién ctu da ching
minh mét dong bd NSH co thé trong LDCK lién
quan dén nhiéu bénh ly nhw: réi loan tdm sinh
ly, cac hoi chirng ri loan chuyén héa, bénh dai
thao dwdng, ung thw va bénh tim mach [5, 7].

O cip d6 phan ttr, NSH dwoc diéu khién
b&i mot sb gen nhuw: Clock, Bmall, Per1,
Per2, Per3, Cry. Nhiéu nghién ctru da chirng
minh sy hién dién cla cac gen tham gia diéu
khién NSH nay ciing dién ra theo chu ky ngay
dém va lién quan dén nhiéu qua trinh, chirc
néng khac nhau ctia mé va té bao. Vi vay, khi
mat ddng bd NSH, mrc d6 biéu hién ctia gen
tham gia diéu hoa NSH ciing bi bién di va
mat di chu ky sinh hoc binh thwdng, nhiéu
chtrc nang khac nhau & té bao va & mo sé bj
anh huéng va rdi loan, d6 la nguyén nhan gay
ra cac bénh ly trong co thé [1, 9].

BDTSKT la mét lwvc lwong dac biét cla
quan d6i, do tinh chat yéu cau nhiém vu, phai
lam viéc theo ca kip, do vay, c6 thé co nhirng
anh huéng nhét dinh dén chrc ndng trong co
thé.

Chung téi tién hanh nghién clru nay nham:
Panh gia énh huéng cia LOCK dén mirc do
biéu hién mot sé gen diéu khién NSH va mot
s6 chi s6 héa sinh méu ctia BDTSKT.

DOI TWQNG VA PHUONG PHAP
NGHIEN CcUrU

1. Péi twong nghién ciru.

58 BDTSKT khée manh, céng tac tai don vi
X, khdong cé cac bénh ly tim mach, than kinh
va bénh ly man tinh khac. Hién tai, khéng co
bénh ly cap tinh phai dung thubc.

Chia dbi twong nghién ctru thanh 2 nhém:

- Nhém 1: 31 ngwoi, lam chuyén mén ky
thuat nghiép vu truc tiép (phai lam viéc theo
ca kip).

- Nhém 2: 27 ngudi, lam cac céng viéc
phuc vu khac nhw hanh chinh, van phong,
hau can (lam viéc theo gi® hanh chinh).

2. Phwong phap nghién ciru.

* C4c chi s6 nghién ctu:

- Mlrc d6 bidu hién gen tham gia diéu hoa
NSH trong t& bao mau ngoai vi bao gébm: gen
Clock, Bmall, Per1, Per2.

- Céac chi sb héa sinh mau: glucose,
cholesteral, triglycerid.

* Phurong phép 1y mau mau:

T4t ca nhin an sang, ldy 5 ml mau tai thoi
diém 7 gi& 30 phut sang, chia vao 2 éng c6
chéng déng bang heparin, 1 éng 3 ml va 1
éng 2 ml. Bd&o quan mau mau trong hop
da & 4°C, van chuyén ngay trong thoi gian 1
tiéng vé labo xét nghiém cha Trung tam
Nghién ctru Sinh-Y-Dwgc hoc quan sy, Hoc
vién Quanyy.

Ong ch*ra 3 ml mau dwoc tach huyét
twong va lam ngay xét nghiém xac dinh cac
chi sb hoa sinh.

Ong chtra 2 ml dwoc bdo quan & -80°C dé
lam xét nghiém xac dinh m&c dd biéu hién
gen diéu hoa NSH & té bao mau ngoai vi.
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* Phuong phép xét nghiém mic do biéu
hién gen diéu hoa NSH:

Sau khi ra déng, l1ay 600 pl méi mau mau

dé tach chiét ARN téng s6, st dung
MasterPure™ RNA Purification Kit (hang
Epicentre).

L4y 1 ug ARN tbng sé cho phan (rng phién
ma nguoc tdng hop cADN st dung MMLV
Reverse Transcriptase  1st-Strand cDNA
Synthesis Kit (Epicentre), thé tich cho méi
phan (rng clia méi mau la 20 pl. Thuwe hién
phan ng RT-PCR v&i cac mau cADN thu
duoc dé xac dinh mirc d6 biéu hién gen, trong
dé gen B-actin dwgc st dung lam gen dé
chuan héa.

Bang 1: Trinh tw c3p mdi clia cac gen diéu
hoa NSH cho phan &rng RT-PCR.

TEN
GEN
Clock |Mbi xudi: 5-TCCTCAACACCAACCAAG-3’

Mbi nguoc: 5-TCCAGAAGAAAGTTGAACGG-3

CAP MOI CHO PHAN U'NG RT-PCR

Bmall |Mdi xudi: 5-CGTCGGGATAAAATGAACAg-3’
Mbi nguoc: 5-GGAAGTCCAGTTTTTGCATC-3’

Perl |M&i xudi: 5-AGCAGCAGCCTCGGTTTT-3'
Mbi nguoc: 5-CTCCTCCTCCATAGCCAAGT-3

Per2 |M&i xubi: 5-CTTTCTTTTGCCGTGTCAGT-3’
Mbi nguoc: 5-ATGGGAGAATAGTCGAAAGG-3’

B-actin |M&i xudi: 5-CGCGTCCGCCCCGCGAGC-3’

Méi ngugc: 5- CGTCCCAGTTGGTGACGATGCCG
TGCT-3

Thwc hién phan ng RT-PCR trén may
RT-PCR Chromo 4 - P500 (hang Bio-Rad), st
dung SsoFast EvaGreen (hang Bio-Rad) lam
chét danh déu phat huynh quang, vé&i 40 chu
ky nhiét, mdi chu ky 10 gidy & 90°C va 1 phut
& 60°C. Doc tin hiéu huynh quang & 60°C.
May tinh sé ty déng xac dinh gia tri Ct
(Threshold cycle) cta tirng gen dé tinh toan
murc do biéu hién gen. O day, Ct 1a s chu ky
ma tai d6 san phadm khuéch dai c6 thé duoc

phat hién bdi thay déi cta tin hiéu huynh
quang.

Mcrc d6 biéu hién clia cac gen dworc biéu thi
bang sb lwong twong ddi cia mARN twong
&ng, tinh toan theo phwong phap 274t
v&i gen B-actin lam gen chuén héa. Trong d6:

ACt = gia tri Ct clia gen B-actin - gia tri Ct
cla gen nghién ctru

S6 lwong mARN twong ddi dwoc chudn
héa v&i gen B-actin 13 2,

* Phuong phép xét nghiém céc chi sé hoa
sinh mau:

Ong chra 3 ml mau dwoc tach huyét
twong, lam ngay xét nghiém xac dinh cac chi
s6 héa sinh, bao gébm: ham Iwong glucose,
cholesterol va triglycerid trén may xét nghiém
hoa sinh tw déng Sysmec Chemix 180.

bon vi ham lwgng glucose, cholesterol va
triglycerid la mmol/I.

KET QUA NGHIEN clU
Bang 2: Mtrc d6 biéu hién mot sd gen diéu

khién NSH & t& bao mau ngoai vi cla
BDTSKT nhém truc tiép va gian tiép (X + SD).

MUC DO BIEU HIEN
CAC GEN | (sb lwong twong déi cia mARN) p
DIEU KHIEN - -
NSH Nhom 1 Nhoém 2
(n=31) (n=27)
Clock 0,87 £ 0,14 1,20+ 0,22 | <0,05
Bmall 1,09+ 0,15 1,07£0,19 | >0,05
Perl 1,14 £ 0,16 1,07£0,24 | >0,05
Per2 0,89+ 0,16 1,15+ 0,18 | <0,05

Mlrc d6 bidu hién ctia gen Clock va Per2 &
nhém 1 (0,87 va 0,89) thap hon so vé&i nhém 2
(1,02 va 1,15) c6 y nghia (p < 0,05).

Mlc dd biéu hién clia gen Bmall va gen
Perl & 2 nhém khong khac biét c6 y nghia.
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Bang 3: Ham lwgng glucose, cholesterol va
triglycerid trong mau ctia BPTSKT (X £SD).

CHI TIEU NHOM 1 NHOM 2 p
(n=31) (n=27)

Glucose (mmol/l) 520+0,49 | 448+0,60 | <0,05

Cholesterol (mmol/l) | 5,24 £0,83 | 4,79+0,28 | <0,05

Triglycerid (mmol/l) | 2,12+0,87 | 1,54+ 0,24 | <0,05

Ham lwong glucose, cholesterol va triglycerid
trong mau & nhém 1 (5,2 mmolll, 5,24 mmol/l va
2,12 mmol/l) cao hon so v&i nhéom 2 (4,48
mmol/l, 4,79 mmol/l va 1,54 mmol/l) (p <
0,05).

Bang 4: M&c dd biéu hién gen tham gia

diéu hoa NSH theo phan loai cholesterol va
triglycerid mau cia BDTSKT nhém 1 (X + SD).

CAC GEN MUC DO BIEU HIEN
DIEU (sb lwgng twong dbi ciia mARN)
KHIEN NSH
Phan loai cholesterol Phan loai triglycerid
<52 252 <21 221
mmol/l mmol/l mmol/l mmol/l

(n=18) (n=13) (n=20) (n=11)

Clock 0,93+0,15| 0,81+0,14 | 0,92+ 0,16 | 0,80 + 0,11

p<0,05 p<0,05

Bmall 1,07+0,15|1,11+£0,13 [ 1,08+0,12| 1,10+ 0,13

p>0,05 p>0,05

Perl 1,16+£0,17|1,12£0,13 | 1,16+ 0,16 | 1,11 £ 0,14
p>0,05 p>0,05

Per2 0,96+0,16| 0,76 +0,12 | 0,94 +0,17 | 0,76 £ 0,13
p <0,05 p <0,05

Mec do biéu hién gen Clock va Per2 &
nhém cé ham lwgng cholesterol > 5,2 mmol/l
thap hon so vé&i nhém cé ham lugng cholesterol <
5,2 mmol/l c6 y nghia (p < 0,05). Twong tv,
mirc d6 biéu hién gen Clock va Per2 & nhém
c6 ham lwong triglycerid > 2,1 mmol/l thap
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hon so v&i nhém c6 ham lwgng triglycerid < 2,1
mmol/l c6 y nghia (p < 0,05).

Mtrc do biéu hién cac gen Bmal1 va Per1
khong khac biét gitra 2 nhdom cé cholesterol
cao hon va thdp hon 5,2 mmol/l, ciing nhw
gita 2 nhém co triglycerid cao hon va thap
hon 2,1 mmol/l.

BAN LUAN

Trong nhitng ndm gan day, nhiéu tac gia
da chirng minh LDCK anh hwéng dén chu ky
bién déi cia mrc d6 biéu hién gen diéu khién
NSH. Nhiéu nghién ctru khac ciing cho thay
LDCK lam tadng nguy co mac cac bénh
chuyén héa nhu: rdi loan chuyén héa lipid, dai
thao dwdng; cac bénh tim mach nhw huyét ap
cao. C4c tac gid cho rang, nhitng biéu hién
nay co lién quan dén mét chu ky biéu hién
binh thuwdng cla cac gen diéu hda NSH do
phai LBCK [9, 10].

Trong nghién clru cla chung t6i, ddi twong
la BDTSKT, dwoc xac dinh mirc do biéu hién
clia cac gen diéu hoa NSH tai moét thoi diém,
do d8, chua thé xac dinh chinh xac nhat chu ky
biéu hién cha nhirng gen nay. Tuy nhién, trén
thwe t&, mic dd bidu hién cia gen diéu hoa
NSH & té bdo mau ngoai vi tai mot thoi diém
da dwoc nhiéu tac gid st dung dé xac dinh
mat chu ky biéu hién binh thwéng cla cac gen
do, déng thdi chirng minh méi lién quan dén
mot s6 bénh ly nhw: dai thao duwong, rdi loan
gi4c ngl va bién ddi cac chi sé cla hoi chirng
chuyén hoa [1, 2]. Két qua nghién ctru bang 2
cho thdy mirc d6 biéu hién cia gen Clock va
Per2 gidm & té bao mau ngoai vi ctia nhém 1
(LDCK) so v&i & nhém 2 (chi lam viéc theo
gi® hanh chinh). Két qua cta chung t6i cling
phu hgp v&i nghién ctru cia Ando H [3], theo
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tac gia, & nhirng nguwdi LDCK biéu hién cla
gen Clock giam hon so v&i nhirtng nguwoi lao
dodng theo gi& hanh chinh. Theo chung t6i, c6 Ié
LDCK & BDTSKT da lam mét di chu ky sinh
hoc binh thwéng cla co thé, lam rdi loan chu
ky biéu hién binh thuwéng cta gen diéu khién
NSH, thé hién bang gidam biéu hién ctia mot
s6 gen diéu hda NSH nhu Clock va Per2
trong mau ngoai vi.

Két qua xét nghiém ham lwong glucose,
cholesterol va triglycerid trong mau cua
BDTSKT (bdng 3) cho thdy, ham lwong
glucose, cholesterol va triglycerid & nhém 1
cao hon so véi @ nhém 2 cd y nghia (p < 0,05).
Theo chdng t6i, nhém 1 phai lam viéc theo ca
kip nén da gay ra sy mat ddng bé NSH, ddng
thdi c6 trang thai cang thdng cdm xic cao
hon so v&i nhédm 2, diéu nay dan dén tang tiét
cac hormon nhu cortisol, catecholamin nhiéu hon
so v&i nhém gian tiép, lam ham lwong
glucose, cholesterol va triglycerid & ho cao
hon so v&i & nhdm 2. Nhw vay, BDTSKT
nhém truc tiép lao dong theo ca kip c6 nguy
co bi cac bénh réi loan chuyén héa cao hon
so v&i nhom gian tiép. Két qua nay phu hop
v&i nghién clru clia cac tac gia: Kobayashi Y
va CS nghién ctru trén nhan vién ban hang
thay, trang thai cang thang nghé nghiép cang
cao lién quan t¢i tang cao ham Iwong
cholesterol trong mau [8]; Hedberg GE va CS
thdy ham lwong cholesterol va triglycerid &
nhirng lai xe dwong dai cao hon so véi nhom
lao ddng khac it cang thang hon [6].

V& méi lién quan gitta mirc dd biéu hién
gen v&i ham lwgng cholesterol va triglycerid
mau, két qua bang 4 cho thdy, mic dd bidu
hién ctia cac gen Clock va Per2 thay ddi
ngwoc huwéng véi bién déi ham lwong

cholesterol va triglycerid mau. Két qua nay phu
hop v&i nghién clru clia Gémez-Abellan P va
CS [4], tac gid da chi ra gidm biéu hién gen
Clock & nhitng nguwdi c6 ham lwgng
cholesterol mau tang, dong thdi ¢ méi lién
quan giira gidm mirc do biéu hién gen Per2 véi
tang s6 do vong bung, nhwng chwa thay rd
dwoc mébi lién quan gitra gidm biéu hién gen
Per2 vo&i tdng cac chi sd cholesterol va
triglycerid mau. Theo chung t6i, cé I&é LDCK &
BDTSKT da lam mét di chu ky sinh hoc binh
thwong cta co thé, 1am rdi loan chu ky biéu
hién binh thuwdng cha cac gen diéu khién
NSH, thé hién bang gidm biéu hién clia mot
s6 gen diéu hoa NSH nhu Clock va Per2
trong mau ngoai vi, day la mot yéu td nguy co
gay ra céac biéu hién hoi chirng chuyén héa &
BDTSKT nhu tang cao ham Iwgng cholesterol
va triglycerid mau.

KET LUAN

- Tinh chét LBCK cta BDTSKT da lam
gidm mirc do bidu hién gen tham gia diéu hoa
NSH Clock va Per2 trong té bao mau ngoai vi.

- Ham Ilwgng glucose, cholesterol va
triglycerid trong mau ctia BBTSKT nhém phai
lam viéc theo ca kip cao hon so v&i nhém lam
viéc theo gi&@ hanh chinh, trong do6, ham
lwong cholesterol va triglycerid trong mau
tang cao lién quan dén gidm biéu hién gen
Clock va Per2.
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