TAP CHi NGHIEN CPU Y HOC

PROPYLENE GLYCOL GAY ANH HUONG PEN KHA NANG SINH
SAN VA TUOI THO TREN MO HINH RUOI GIAM THWC NGHIEM

Nguyén Trong Tué"™”, Nguyén Thu Thay'
Dwong Thi Thu Thuy?, Tran Quéc DPat'
"Trrong Pai hoc Y Ha Noi

2Bénh vién Nhi Trung wong

Propylene glycol (PG) la mét chét phu gia hién dang dwoc st dung réng rai lam dung méi, chét gid 4m,
chét chéng déng trong thuc phdm, duoc phdm va my phédm. Nam 1982, PG duwoc FDA (Food and Drug
Administration) xép vao nhém GRAS (Generally Recognized As Safe - duoc céng nhén la an toan), nhung
ngay cang c6 nhiéu ghi nhan va bao céo vé déc tinh ctia PG. Do d6, trong nghién ctru nay chiing téi st dung
mé hinh rudi gidm dé danh gia mirc d6 &nh huéng cta PG dén sirc khoé va khé néng sinh san. Két qua nghién
ctru cho théy rudi phoi nhiém véi PG néng dé 1%, tudi tho gidm 89,7% & con céi va 86,7% & rudi duc khi so véi
nhém ching. Néng dé PG 0,5% lam giam manh kha néng sinh sdn dén 39,74% so véi nhém chirng. Bbng thoi,
néng dé PG 0,1% lam gidm biéu hién gen thu thé lién quan dén estrogen - ERR (Estrogen-related receptor)
ré rét tir 10 ngay dén 30 ngay tudi. Trong khi, néng d6 PG 0,02% va 0,2% déu lam ting biéu hién gen ERR
& 10 ngay tudi va giam biéu hién & 20 ngay tudi. Vao thoi diém 30 ngay tudi, biéu hién ERR ting & néng dé
0,02% nhung gidm & néng do 0,2%. Biéu hién gen thu thé ecdysone - EcR (ecdysone receptor) & nhém nghién
ctru téng gép 10 I&n so véi nhém ching & cé 3 néng dé PG vao thoi diém 10 ngay tudi. Nhung biéu hién cla
ECcR lai gidm r6 rét tai thoi diém 20 va 30 ngay tuéi & néng dé 0,1% va 0,2% PG. Ttr cac két qua cho théy,
Propylene glycol lam gidm tudi tho va tac déng dén thu thé hormon sinh san trén mé hinh rudi gidm, va day
cling la goi y cho viéc mé réng nghién ctru cho danh gia céc chat phu gia khéc déi véi strc khoé con ngudi.

T khéa: Propylene glycol, rudi gidm, gen EcR, ERR.

I. DAT VAN DE

Mot sb héa chat dwoc siv dung 1am chét phu
gia dwoc thém vao trong qua trinh ché bién
trwc tiép hodc quéa trinh déng gép san pham
(gian tiép) la nhirng chét co hai cho sirc khée. '
Propylene Glycol (PG) la mét chét phu gia hién
dang dwoc st dung réng rai lam dung moi,
chét gitr &m, chat chdng déng trong thuc pham,
dwoc phdm va my pham.2 Theo Jacob va cong
sw, hang ndm c6 2,16 triéu tdn PG dwoc san
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xuét.® PG dwoc st dung trong cac cong thirc
m§ phdm nhw mét chat dwéng da, chat l1am
gidm do nhét, dung méi hodc thanh phan tao
hwong thom.* Theo FDA, PG da dwgc str dung
trong 5676 cong thirc my phadm véi ndng do tw
0% dén hon 50% vao nam 1994 v&i tan suét
va ndng dd s dung ngay cang ting.® PG con
duwoc str dung trong nhiéu loai dwoc phém,
bao gém: dung méi cta thudc ubng, thubc
tiem va thudc bdi ngoai da, nhiéu ché phdm
thudc dang vién nang, nwéc mat nhan tao, chat
gitr Am trong nwéc riva tay chira con.® PG ciling
dwoc st dung trong cac san pham thuc phadm
nhw d6 udng lam t& ca phé, chat lam ngot nhan
tao, kem, cac san pham tr siva va soda.” Mc
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du, ngay cang cé nhiéu ghi nhan va bao cao
vé doc tinh clia PG nhung van chua cé nhirng
béng chirng chinh xac.

O mtrc do té bao, PG (rc ché sw co collagen
clia nguyén bao soi, thay ddi hinh thai t& bao
clia nguyén bao soi va té bao sirng & bao quy
dau & ngwoi.2 Vao nam 1994, mot nghién ciru
cho rang khi st dung v&i ham luveng cho phép
thi PG khéng c6 anh hwéng dbi véi sy phat
trién va sinh san & dong vat.* Nhwng déng déng
cla no la Ethylene glycol da dwgc chirng minh
la c6 thé anh hwéng lén sy phat trién va kha
nang sinh san cla chugt.™

M6 hinh rudi gidm cé gia tri to Ién trong
nghién clru v&i rat nhiéu wu diém nhw: vong
ddi ngan, sinh trwdng nhanh, ban dd hé gen
da dwoc gidi ma chi tiét. CAu tric va chire ndng
cla hé co, hé than kinh, hé tiéu hoa... dwoc
bao tén gitra rudi gidm va nguwdi. Do do, déc
tinh tiém tang cla cac hoa chat khac nhau c6
thé dwoc danh gia & tirng giai doan phat trién.
Ngoai ra, c6 thé &ng dung mé hinh nay dé
nghién clru tac dung clia doc chét 1én hanh vi
cta rudi gidm nhw nhip sinh hoc, kha néng hoc
hoi va tri nhé va dac biét 1a sinh san. Trén thé
gi6i hién da co rat nhiéu nghién clru s dung
mé hinh rudi gidm trong nghién ctru doc chét.
Con dbi véi PG hién chwa c6 nghién ctru nao
chng minh dwoc dnh hwdng clia cac chat nay
lén tudi tho, kha n&ng sinh san va biéu hién gen
trén rudi gidm. Vi vay, ching tdi nghién ctru anh
hwéng ctia PG dén kha nang sinh san va sirc
khoé trén mé hinh rudi gidm thwc nghiém.

Il. DOl TWUONG VA PHUONG PHAP

1. Péi twong

Nghién ciru st dung dong rudi giam kiéu dai
Canton S thu thap tr trung tam lwu trir Kyoto
Stock Center, Nhat Ban. Tt ca céac thi nghiém
st dung rudi dwc va rudi cai trwéng thanh. Rudi
gidm dwoc nudi trong madi trwdng thire &n co

TAP CHi NGHIEN CU’U Y HOC

ban bao gébm 0,65% agarose, 10% glucose, 4%
ndm men, 5% bot ngd va 3% bodt cam gao va
trong diéu kién nhiét d6 25°C, thdi gian chiéu
sang chu ky 12 gid sang/ 12 gid toi.

2. Phwong phap

Phwong phdp dénh gid tudi tho rudi gidm

Chon rudi dwc va rudi cai chwa giao phdi,
chia rudi vao cac nhém thirc &n cé ndng dod héa
chét thich hgp. Nhém chirng va nhém nghién
ctu (phoi nhiém véi ndng dd Propylene glycol
lan lwot 1a 0,02%, 0,1%, 0,2%, 0,5%, 1%). St
dung 40 con/ndng dd véi mat dd 20 con/dng.
Phwong phap danh gia tudi tho cla rudi gidm
théng qua chi sb thoi gian chét 50% 1a thei gian
mot ntra sb con trong quan thé chét di.

Phwong phap danh gia kha nang sinh
san

Kha nang sinh san cla rudi gidm dwoc danh
gia béng téng s phai rudi cé thé phat trién dén
giai doan rudi trwdng thanh khi so sanh gitva
nhirng cdp rudi bd me & nhém chirng va nhém
nghién ctru tai cac thdi diém cd dinh trong
khoang thoi gian 10 ngay lién tiép. Thi nghiém
duoc l3p lai 3 1an.

Phwong phdp danh gia biéu hién gen thu
thé estrogen ERR va EcR

Gen Estrogen-Related Receptor (ERR) la
gen thu thé lién quan dén estrogen cé & cac
dong vat khéong xwong sbng nhw rudi gidm,
lwdng cw, twong déng véi ER - thu thé estrogen
& ngudi. Gen Ecdysone Receptor gene (EcR)
la gen thu thé ecdysone - thudc nhém siéu ho
thu thé hormon steroid dwoc goi la ecdysteroid.
Chung la cac hormon dam nhiém chinh cho
qua trinh bién déi, phat trién va sinh san.

Lwa chon 10 rudi cai trwdng thanh vao thoi
diém 10, 20 va 30 ngay tudi dé tach chiét RNA
tbng sb, sau do tbng hop cDNA va danh gia
biéu hién gen ERR va EcR bang phuwong phap
realtime PCR vé&i cdp mdi ERR, EcR st dung
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gen B-tubulin 1am gen ndi chuan. Sé liéu dwoc
tinh toan bang phuong phap 244t cija Livak."

Phan &rng Real time PCR st dung cac cap
moi sau'Z

Bang 1. Cac cidp moéi sir dung cho phan rng Real time PCR

Moi Trinh tw moi
ERR-F 5 -CCTGAAATCCTCGCCCTC-3
ERR-R 5 -CCATTGCCGCCACTTGTA-3
EcR-F 5 -AAGGAAGGTATATTGCGCGC-3
EcR-R 5 -GGAGAACCAATGTGCGATGA-3’
B-tubulin-F 5-AGTTCACCGCTATGTTCA-3’
B-tubulin-R 5-CGCAAAACTTGATCGAG-3’

X ly va phan tich sé liéu

Sé liéu dwoc ghi lai badng Microsoft Excel va
phan tich bang phan mém Graphpad Prism 7.0
str dung log-rank test va twoway ANOVA.
3. Bao dirc nghién ciru

Nghién clru dwoc thwe hién trén rudi gidm
va chwa co thir nghiém trén cac déi twong khac.
Nghién ctru khdng vi pham dao dirc nghién ctru
y hoc.

lll. KET QUA

1. Anh hwéng cua Propylene glycol Ién tudi
tho rudi giam

40 con rudi gidm trwdng thanh & méi nhém
chirng va nhém phoi nhiém PG, v&i mat dod 20
con/bng, nhiét do 25°C, d6 dm 60% voi thoi
gian chiéu sang la 12 gi® sang va 12 gio tbi.
Rudi lién tuc dwoc chuyén sang cac 6ng thirc
&n mai va ghi nhan sé lvong rudi chét 3 ngay 1
lan. Két qua danh gia anh huéng cia PG, dén
tudi tho clia rudi gidm duwoc thé hién & Bang 2
va Biéu do 1.

Bang 2. Két qua xac dinh th&i gian chét cua rudi gidm phoi nhiém véi Propylene glycol &
cac ndng dé khac nhau (%)

Th&i gian chét mét nira (ngay)

No6ng d6 PG (%)

Rudi cai (n = 40)

Rubi dwc (n = 40)

0 58 45
0,02 56 44
0,1 54™ 42
0,2 55° 44
0,5 38" 40
10 6 6

Phan tich théng ké st dung log-rank test, n = 40
*0 < 0,05, **p < 0,01, ***p < 0,001, ****p <0,0001
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Tudi tho rudi cai

—— Control
—— PG 0,02
b PG 0,1
-t PGO0,2
+ PGO0,5
—— PG1

20 40 60 80
Thoi gian séng (ngay)

(B)

Biéu dé 1. Biéu dé danh gia ti 1&é séng cla rudi dwc (A) va rudi cai (B) & nhém chirng va
nhém phoi nhiém PG

Theo két qua & Bang 2, PG lam giam rd rét
tudi tho cta rudi gidm & ca hai gi¢i. Trong 5
néng dd PG duoc thi nghiém, ndng dd 0,02%
co it thc dong 1én thoi gian séng cla rudi va
ndng dd 1% gay anh hwéng manh nhéat 1&n thoi
gian sbng cua ca rudi cai va rudi duc, thoi gian
trung binh séng 1a 6 ngay. Anh huéng ctia PG
tai nébng d6 0,5% va 1,0% la ré rét nhat, két qua
nay dwoc thé hién & Biéu db 1.

2 Anh hwéng cua Propylene glycol 1én kha
nang sinh san cuda rudi giam

Theo két qua danh gia tudi tho cla rudi phoi

nhiém v&i ndng dd 1% PG, 50% sb lwong rudi
dwc va cai déu bj chét sau 6 ngay. Do d6, dé
danh gia sy thay ddi trong kha nang sinh san
cta rudi gidm khi tiéu thu doc chét, ching toi
tién hanh phoi nhiém rudi véi cac ndng d6 PG
0%; 0,02%; 0.1%; 0,2% va 0,5%. Sau do, s6
lwong rudi né ra tr cac cap bd me & nhém
ching va nhém nghién ctu dwoc dém tai cac
thdi diém cb dinh trong khodng thoi gian 10
ngay lién tiép. Thi nghiém dwoc 1&p lai 3 1an.
Két qua dwoc thé hién & Bang 3 va Biéu db 2.

Bang 3. Két qua danh gia anh hwéng cta Propylene glycol 1én kha ndng sinh san cua rudi

giam
N6éng d6 PG Khandng sinhsan  Trung binh sé ruéin@  Thé&i gian né trung binh

(%) (%) trong 10 ngay (ngay)

0 100 263 £ 32,19 14,33 £ 0,72
0,02 84,07 222 + 38,69* 13,9+0,82
0,1 72,79 191 £ 21,93** 13,76 £ 0,73
0,2 76,15 200,3 + 30,37** 14,15 £ 1,27
0,5 61,26 159,7 £ 1,15*** 14,35 + 0,62

Phan tich théng ké str dung Twoway ANOVA
*p < 0,05, **p < 0,01, ***p < 0,001, ****p <0,0001

cla rudi gidm nhung & tt ca cac ndng do thi
tbng sb rudi né trong 10 ngay lién tiép & nhém
nghién clru gidm so v&i nhém chirng déu giam.

Két qua thi nghiém danh gia kha nang sinh
san (Bang 3 va Biéu dd 2A) cho thay, PG khéng
c6 anh hwéng dén thoi gian nd trung binh
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Trong d6, ndng dd PG cao nhét 14 0,5% lam
gidm kha nang sinh san manh nhét con 61,26%
v&i p < 0,001 va ndng d6 thap nhét 1a 0,02% thi
gay gidm kha nang sinh san yéu nhét (84,07%)
so v&i nhém dbi chirng, két qua dwoc thé hién
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& Biéu d6 2A. &' ndng dd 0,5% PG, trén biéu dbd
2B, so v&i nhém chirng, néng do nay bat dau
gay anh huwéng dén kha nang sinh san ctia rudi
sau ngay thir 12.
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Biéu d6 2. Biéu d6 danh gia kha ning sinh cta rudi gidm dwéi tac dung ctia Propylene
glycol. (A) Mirc dé thay déi khad ndng sinh sén duoc so sénh gitka nhém ching va nhém nghién
ctru. (B) Trung binh sé rudi né theo ngay trong 10 ngay lién tiép. Truc hoanh thé hién ngay tinh tir

khi cdp b6 me giao phéi. Truc tung thé hién sb luong rudi né (tinh theo con). (*o < 0,05,

**p < 0,01,

***p < 0,001)

3. Két qua danh gia anh hwéng cua
Propylene glycol Ién biéu hién gen ERR va
EcR & rudi gidm cai trwéng thanh

Két qua danh gia anh hwéng cia PG dén
biéu hién gen ERR va EcR dwoc thé hién &
Biéu dd 3A va 3B. Trong chi tiéu nghién ciru
nay, ndbng dé PG 0,5 va 1% gay doc tinh cao,
nén khoéng st dung dwoc dé nghién ctru mc
dd anh hudng gene. PG lam thay dbi biéu hién
gen ERR va EcR & nhém nghién ctu khi so
sanh v&i nhém ching. Déi véi gen ERR, &
néng d6 PG 0,1%, biéu hién gen cé xu huéng
gidm & ca ba thoi diém nghién ciru 1a 10 ngay,
20 ngay va 30 ngay tudi. Trong khi d6 & néng
dé PG 0,02% va 0,2%, biéu hién gen ERR déu
tang & 10 ngay tudi va giam & 20 ngay tudi.
Vao thoi diém 30 ngay tudi, biéu hién ERR tang
& ndng dd 0,02% nhwng gidm & nbéng dd cao
0,2%. (Biéu d6 3A).

So v&i ERR, tac dong clia PG Ién gen EcR

manh mé hon rat nhiéu (Biéu dd 3B). Biéu hién
gen EcR & nhém nghién cu tdng gép 10 lan
s0 v&i nhém chirng & ca 3 ndng dd PG vao thoi
diém 10 ngay tudi. Nhwng & cac ngay sau, sw
biéu hién ctia gen EcR gidm rd rét so v&i thoi
diém 10 ngay tudi. O ndng d6 PG 0,02%, van
c6 s tang biéu hién gen EcR so v&i nhém ddi
chirng nhung khéng dang ké so véi ngay thi
10. Cac ndng dd PG cao hon (0,1% va 0,2%)
tai thoi diém ngay thé 20 va 30 déu co sw gidm
biéu hién gen so vé&i nhém ching.

IV. BAN LUAN

Mac du hién nay, Propylene glycol van dwoc
coi la mét héa chat twong déi an toan, dugc
trng dung réong rai trong cac cdéng thirc my
phadm, dwoc phdm va thwc phadm véi cac tac
dung nhw mét chat [am mém va chét nhii hoa.
Nhwng véi div liéu ma nghién cru nay dwa ra
thi doc tinh ctia Propylene glycol cé anh hwéng
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Biéu dé 3. Biéu dé danh gia mirc do thay doi biéu hién gen ERR (A) va EcR (B) dwéi anh
hwéng cltia Propylene glycol
Nhém chiing duwoc thé hién bang duong mau den va biéu hién gen coi nhw bang 1 & moi truong
hop. Biéu hién gen duoc tinh toén véi gen ndi chuén la B-tubulin

lén tudi tho cta sinh vat. Két qua nghién ciru
cho thay khi rudi gidm dwoc tiép xic véi PG co
thé bi giam kha nang sinh san. Cac anh hwéng
nay co thé 1a do sw mét can bang hormone
ecdysteroid. Cac ecdysone c¢6 vai trod thiét yéu
trong viéc diéu chinh quéa trinh bién thai cta
rudi gidm." Hormone nay kich hoat qua trinh
bién ddi chinh trong co thé rudi gidm va khi
ndng dé hormone ecdysteroid tdng sé& dan dén
gidm san xuét trirng. Ecdysteroid c6 dang hoat
dong chinh la hormone 20-hydroxyecdysone
(20E). Sw can bang hormone 20E va hormone
tang trwdng lam cho qua trinh tao trirng & rudi
gidm xay ra binh thwong. PG c6 thé bat chudc
ecdysone va lién két dwoc véi ECR va lam trung
gian cho mét loat phan (ng day truyén gay réi
loan can bang gitra 20E va hormone juvenile
(JH). Chinh sy mét can bang nay ctia 20E va
JH la nguyén nhan lam gidm kha nang sinh san
va tudi tho clia rudi gidm.™

Propylene glycol gay tang dang ké biéu hién
gen EcR & nhitng ngay dau (10 ngay tudi) l1a
giai doan sinh san manh nhat cta rudi, con
cac ngay sau thi biéu hién gen lai gidam manh.
Propylene glycol 1a mét chat lanh tinh & liéu
thdp nhuwng cé thé gay ddc cho nguoi I16n va

tré em & ndng dod cao. Mot sb doc tinh co thé
ké dén nhw di ng va nhiém toan chuyén hoa
& ngudi nhung doc tinh cta né 1én tudi tho va
chrc ndng sinh san van chwa dwoc lam sang
t8."5 Qua két qua nghién ctru trén, ching téi cho
rang Propylene glycol c6 nguy co anh hwéng
dén marc do biéu hién gen EcR - gen quy dinh
thu thé ecdysone. N6 c6 vai tro trong tudi tho va
kha nang sinh san cla rudi gidm. Vi vay, ching
tdi cho rang Propylene glycol ¢ thé anh hwéng
dén tudi tho va chirc ndng sinh sdn cla rudi
gidm théng qua EcR.

V. KET LUAN

Két qua tr nghién clru nay cho thay
Propylene Glycol c6 anh hwéng tiéu cwc dén
tudi tho va chirc nang sinh san trén md hinh
rudi gidm va day ciing Ia mét mé hinh day hira
hen dé nghién clru doc tinh cla cac chét hoa
hoc &nh hwdng dén sirc khoé sinh san, anh
hwdng dén qua trinh sinh trwdng va phat trién
clia dong vat.
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Summary

PROPYLENE GLYCOL EFFECTS ON FERTILITY AND LIFESPAN IN
AN EXPERIMENTAL DROSOPHILA MELANOGASTER MODEL

Propylene glycol (PG) is an additive widely used as a solvent, moisturizing, and antifreeze in
foods, pharma and cosmetics. In 1982, PG was classified by the FDA (Food and Drug Administration)
as GRAS (Generally Recognized As Safe), but there are increasing reports about the toxicity of PG.
Therefore, in this study we used the experimental drosophila melanogaster model to evaluate the
impact of PG on longevity and fertility. The results showed that flies exposed to 1% PG concentration
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exhibited a shorter lifetime of 89.7% in females and 86.7% in males in comparison to the control
group. In addition, 0.5% PG concentration lowered fertility by 39.74% compared to the controls.
Furthermore, 0.1% PG concentration significantly reduced ERR (Estrogen-related receptor) gene
expression from day 10 to day 30. Meanwhile, PG concentration at 0.02% and 0.2% increased
ERR expression at day 10 and then decreased significantly at age of 20 days. At day 30, ERR
expression increased at 0.02% PG but decreased at 0.2% PG. EcR (ecdysone receptor) gene
expression in the PG exposed group increased 10 folds compared to the control group at day 10 of
age. However, the expression of ECR decreased significantly at day 20 and day 30 with 0.1% and
0.2% PG concentrations. According to the findings of this study, Propylene glycol reduces lifespan
and affects reproductive hormone receptors in drosophila melanogaster model. This suggests
that more research should be conducted to evaluate the effects of additives on human health.

Keywords: Propylene glycol, Drosophiala melanogaster, EcR, ERR gene.
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