TAP CHIi NGHIEN ClPU Y HOC

ANH HUONG CHLORMEQUAT CHLORIDE
LEN KHA NANG SINH SAN, CHi SO SINH TRUONG
CUA RUOI GIAM

Nguyén Trong Tué"*, Nguyén Thi Thu Nga?

"Trieong Pai hoc Y Ha Noi
2Bénh vién Nhi Trung Uong

Chlormequat Chloride (CCC) la chét diéu hoa sinh trudng thuc vat duoc st dung rong rdi nhdm nang
cao ndng suét va gié tri néng sén. Tuy nhién, viéc lam dung CCC cé thé gdy tac dong tiéu cuc dén sirc
khdée con nguoi. Trong nghién ctru nay, ching téi st dung mé hinh rudi gidm (Drosophila melanogaster)
dé danh gia dnh hudng ctia CCC 1én khd néng sinh sédn va mét s6 chi sé sinh truéng cida ching. Két qua
cho thdy CCC lam gidm kha nédng sinh san, kéo dai thoi gian phét trién nhung khéng énh huéng dén ty
16 sbéng sét va chiéu cao déng kén. Ngoai ra, nghién ciru nay ciing cho thdy CCC géy thodi héa thén kinh
trén té bao néo cua rudi gidm théng qua co ché dut gdy DNA. Nhw véy, mé hinh rudi gidm cé thé duoc
st¥ dung trong nghién ciru sang loc déc chét, gép phén lam sang té co ché tuong téc gitta doc chét va
co thé, dbng thoi cung cép nén tang cho céc nghién ctru tiép theo trén mé hinh déng véat bac cao hon.

Tr khoa: Chlormequat Chloride, Drosophila melanogaster, té bao than kinh rudi giam.

. DAT VAN BE

Trong nhirng n&m gan day, nganh tréng trot
da va dang chiu anh hudng nang né bdi bién
dbi khi hau, ré rét nhat Ia tinh trang han han
va sau bénh, gay ap Iwc I&n cho nganh néng
nghiép ndi riéng va nén kinh té Viét Nam noi
chung. Dé cai thién tinh trang nay, ngudi nong
dan gia tang s dung cac loai thuéc diéu hoa
sinh trwdng thwc vat, nhdm thay ddi cu tric
cay, tang kha ndng chéng chiu cla cay dbi voi
diéu kién mai trwong khac nghiét, gidm rung 13,
ngan rung qua sém dé dam bao nang suét cay
trong..."2 Tuy nhién, viéc st dung thubc diéu
hoa sinh trwdng ngay cang phé bién, tham chi
c6 thé khong tuan tha dang quy trinh nhuw st
dung qua lidu, khong dadm bao thdi gian cach ly
ho&c khéng trang bi day du d6 béo ho, dan dén
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nguy co ton dw héa chét trong néng san va anh
hwéng dén strc khde con nguoi.

Chlormequat Chloride (CCC) la mét trong
nhirng chat diéu hoa sinh trwéng dwoc st dung
phd bién, dic biét trén cay lta mi va mot sb
loai cay ngii cdc tai chau Au. CCC c6 tac dung
lam clng cay, tang d6 day cua la, nang cao kha
nang chéng chiu vé&i diéu kién moéi trudng khic
nghiét, tv d6 mang lai hiéu qua kinh t& dang ké.
Tuy nhién, nhiéu nghién ctu da chi ra réng viéc
lam dung CCC cé thé gay anh huéng tiéu cuc
dén céc sinh vat khoéng phai muc tiéu, tham chi
tac dong xau dén sirc khde con ngudi. Mot s6
nghién ctru trén dong vat gdm nham cho thay
CCC lam gidm kha nang sinh san, anh huéng
dén biéu hién hormone sinh trwéng va yéu td
tang trwdng gidng insulin, dan dén suy gidm
trong lwong co thé va chiéu dai xwong dui.?

M6 hinh rudi gidm (Drosophila melanogaster)
c6 nhiéu wu diém trong nghién ctru doc chét,
bao gébm vong d&i ngan, chi phi thap, tbc do
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sinh san cao va by gen da dwgc gidi ma chi
tiét, trong d6 c6 dén 75% gen lién quan dén
bénh ly & nguoi.® Do d6, rudi gidm dwoc xem
la mé hinh tiém nang trong nghién ciu doc
chét. Trong nghién cru nay, st dung rudi gidm
dé xac dinh ndéng dd gay ddc ctia CCC va anh
hwdng cta né Ién kha nang sinh san nhu sé
lwong tring, cac chi sb sinh trwdng nhuw thoi
gian dong kén, thdi gian nd... va danh gia doc
tinh & mrc d6 t& bao nhw chi sb dit gay DNA,
didu nay sé& gép phan 1am sang té co ché phan
tr cling nhw sy twong tac sinh ly gitra doc chat
va co thé sinh vat, tao tién d& cho cac nghién
ctru trén mé hinh dong vat bac cao hon.
1. DOI TUONG VA PHUONG PHAP
1. Déi twong

Nghién ctu st dung dong rudi gidm hoang
dai (Canton S) thu thap t trung tam lwu tri rudi
gidm Kyoto (Kyoto Stock Center), Nhat Ban.

Rubi gidm duwoc nudi trong moéi trwdng thire
&n co ban bao gébm: agarose 0,75%, dudng
10%, bot ngd 5%, bdt cam gao 3%, ndm men
4% (w/v), propionic acid 0,4%, sodium benzoate
0,75%, sira bot 2%, nwéc cat mot lan va trong
diéu kién nhiét do 25°C, d6 &m 65 - 70%, thoi
gian chiéu sang chu ky 12 gi& sang/ 12 gid toi.
2. Phwong phap

Dia diém nghién clru

Khoa ky thuat Y hoc, Tredng Dai hoc' Y Ha Noi

Phwong phap thu nhan phéi cung ngay
tudi

Chon 50 rudi dwc va 50 rudi cai du trudng
thanh vé mat sinh duc, cho ching giao phéi va
dé trirng 1én moét dia petri chira moi trwdng thire
an co ban (agarose 2%) trong 1 - 2 gi&, loai
bd rudi bd me, thu nhat phdi. Nhitng phoi nay
dwoc chon cung ngay tudi, dwoc st dung trong
cac thi nghiém chuyén sau hon v&i muc dich
dadm bdo cac ca thé trong quan thé cung bat
dau qua trinh phat trién tai mot thoi diém.

Phwong phap xac dinh anh hwéng cua
doc chét téi nong dd gay chét trung binh
(LC50) trén rudi gidm

Nong doé gay chét trung binh (Median lethal
concentration — LC50) 1a ndng d6 cla chat lam
chét mot nlra quan thé thir nghiém.

Cach thyc hién: Chon phoéi rudi gidm cung
ngay tudi va nudi trong méi trwdng thirc an
tiéu chudn khong chira thudc trong 67 gidy
dé phat trién thanh 4u trung cubi giai doan 2.
Sau d6, thu thap &u trung va rira sach béng
dung dich nwéc mudi sinh ly 9%.. Chuyén 4u
tring vao cac 6ng thirc &n véi mat dd 20 con/
bng, bao gdbm: nhém ching st dung thirc an
tiéu chudn va nhém thi nghiém st dung thirc
&n co6 chira thubc véi cac ndng do khac nhau
tr 5.000 ppm dén 50.000 ppm. Theo dai, ghi
nhan sb lwong nhong va rudi trwdng thanh &
cd nhom chirng va nhém thi nghiém. Chup
anh nhirng hién twong bat thwong trong quéa
trinh phat trién cta rudi tai cac giai doan nay
dé phan tich. D liéu thu dwoc dwoc xt ly va
phan tich bang phan mém Excel theo hai giai
doan: ty 1& t&r vong & giai doan 4u trung va ty
|é t&r vong & giai doan nhong.

Phwong phap danh gia anh hwéng cua
déc chat dén chi sé sinh trwéng va kha
ndng sinh san cua rudi giam

Anh hwéng man tinh ctia déc chat Ién cac
chi sé6 sinh trwdng (thdi gian xudt hién rudi
trwdng thanh, ty 1& séng sét, chiéu cao déng
kén) va kha nang sinh san cla rudi gidm dwoc
tién hanh sau khi rudi gidm phoi nhiém véi CCC
qua nhiéu thé hé.

Thi nghiém danh gia anh hwéng cua déc
chét dén chi sé sinh trrréng

Thi nghiém

Pwa 20 cdp rudi dwc va cai (FO) vao bng
th’c @n (nhém ching: thirc &n tiéu chuén;
nhém thi nghiém: thirc &n chira thubc dudi
ngwdng LC50) dé giao phdi va dé trieng (F1)
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trong 24 gid. Phoi F1 tiép tuc dwoc nudi trong
moi trwdng twong tw dén thé hé F7. Sau 24 gio,
phdi phat trién thanh 4u trung ngay moét, dwoc
phan nhém (10 4u trung/éng x 10 éng/ndng do
thudc) va nudi trong cac méi trwdng thire &n
khac nhau.

Chiéu cao déng kén

Theo déi dén ngay th 5, do khoang cach
tr bé mat thirc &n dén diém gitra hai 16 thd
clia nhong.

Th&i gian xuat hién rudi trwéng thanh

Ghi nhan thai gian tir du tring ngay mot dén
khi rudi trwdng thanh (ngay thir 9).

Ty Ié séng sét

Ghi sé lwong 4u trung ngay mot phat trién
thanh rudi trwéng thanh & tirng ndng dd thude.

X ly sé liéu

Sé lieu dwoc ghi lai bdng Excel, x& Iy va
phan tich bang kiém dinh T-test trén IBM SPSS
Statistics 22.

Thi nghiém danh gia anh hwéng cla déc
chat |én kha nang sinh san cla rudi gidm

Kha nang sinh san cda rudi gidm dwoc tinh
bang sb lwong trirng trung binh ma rudi cai dé
ra trong suét 20 ngay lién tiép sau khi giao phéi.

Thu nhan phéi F7 twong tw phuwong phap
trén va nudi ching t&i giai doan Au trung ngay
ba. Sau d6 nhat 10 4u trung dwc va 10 4u tring
cai riéng ré vao tirng dng thirc an co ban cua
mdi néng do thubc. Sau 7 ngay, bat tirng cap
rudi trudng thanh (dwc va cai) vao 1 éng thirc
&n tiéu chuan (x 10 éng dbi v&i méi néng do
thudc). Cho chung giao phéi 24 gi®» sau dd va
gitv lai trong méi 6ng 1 rudi cai. Chuyén éng
va dém sb lwong tri'ng mdi ngay (x 10 ng)
trong 20 ngay lién tiép. Sé liéu dwoc théng ké
bang phan mém Excel, x& ly va phan tich bang
phwong phap kiém dinh T-test trén phan mém
thdng ké IBM SPSS Statistic 22.

Danh gia tén thuwong DNA trén té bao nao
rudi giam bang thi nghiém Comet Assay

Comet Assay la ky thuat dién di don té bao
danh gia mrc d6 ton thwong DNA. Té bao
sau khi tach riéng, trén véi agarose, ly giai
mang dé boc 16 DNA nhan réi dién di trong
moi trwdng kiém. DNA dit gay di chuyén vé
cuwc dwong nhanh hon, tao hinh anh gidng
sao chdi.

Quy trinh thi nghiém

Nuéi phéi rudi 67 gid trong méi trwéng tiéu
chuén, sau do chia thanh nhém chirng va nhém
thi nghiém (CCC: 3.000 ppm, 15.000 ppm).
Thu thap va tach ndo cia 20 4u trung ngay 3,
nghién vé&i Trypsin, loc, ly tam va rira dé thu
huyén dich té bao. Trén 40 uL huyén dich véi
90uL agarose 1,5%, nhé 1én lam kinh, c6 dinh
& 4°C/20 phut. Ly giai té bao trong dung dich pH
=10 & 4°C/2 gi&. Dién ditrong dém pH=12,6 &
18V trong 20 phut. Trung hoa, ¢ dinh véi con,
nhudm DAPI 0,5%, va quan sat bang kinh hién
vi huynh quang (360 - 370nm), chup anh 50 té
bao/ndng dd thudc.

Phén tich sé liéu

D@ lieu x& ly bang Excel, phan tich trén
Capslab véi cac thong sé: Tail DNA (%), Tail
length (um), Tail moment.

- % DNA bj dwt gay (% Tail DNA) dworc tinh
béng ty 1& lwong DNA bj dit gay tao thanh vét
smear so v&i toan bd DNA clia té bao

- Chiéu dai dudi (Tail length) 1a chiéu dai cta
vét smear té bao sau khi dién di (um)

- Moment dudi (Tail moment) dwoc tinh bang
tich s cta Tail DNA va Tail length.

3 Pao dirc nghién ciru

Nghién ciru duwoc thwe hién trén rudi gidm
va chwa cé thtr nghiém trén céac déi twong khac.
Nghién ctru khdng vi pham dao dirc nghién clru
y hoc.
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lll. KET QUA
1. Két qua xac dinh néng do gay chét trung
binh

Au trung rudi gidm ngay hai bat dau duoc

phoi nhiém véi CCC & cac néng do 13.000,
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TAP CHI NGHIEN ClPU Y HOC

16.000, 19.000 va 20.000 va 25.000 ppm. Sé
liéu vé sb lwong nhong va rudi trwdng thanh véi
méi néng do thubc duoc xt ly, phan tich va thé
hién & biéu @b 1, 2.
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Biéu do 1. Biéu dbd thé hién méi twong quan giira ty 1é chét
clia au trung (A) va nhdng (B) vé&i cac néng dé CCC, n = 60

Ty & chét cta 4u trung va nhéng & nhém
chirng gan nhw béng 0. Biéu db 1 chi ra réng
gia tri LC50 cla Au trung (21.046 ppm) cao hon
LC50 ctia nhong (20.653 ppm) va cé mbi twong
quan tuyén tinh gitra nébng d6 CCC va ddc tinh
cép trén mé hinh rudi gidm.

2. Két qua danh gia anh hwéng ciia CCC dén
mot sé chi sé sinh trwdng cta rudi giam

Rubi gidm dwoc phoi nhiém véi CCC qua 7

thé hé & cac mirc ndng d6 400 ppm, 800 ppm
va 1.200 ppm, sau d6 danh gia cac chi sb sinh
trwdng & thé hé F7 bao gdm thoi gian xuét hién
rudi trwdng thanh, ty & séng sét va chiéu cao
dong kén.

Thoi gian xuét hién rubi truéng thanh

Theo ddi va ghi lai thoi gian tie Idc m&i hinh
thanh 4u tring ngay mét cho t&i khi rudi trwéng
thanh thoat kén.

Bang 1. Két qua xac dinh anh hwéng cua CCC téi thei gian xuat hién rudi trwéng thanh,
*p <0,05; *p <0,01; n=100

i Nong dd Thei gian xuat hién rudi trwéng thanh .

Nhém . . Giatrip
(ppm) trung binh (gi®)

400 182,35 £ 2,16 (101,92%) 0,149

Nhém thi nghiém 800 186,19 + 1,58 (103,95%) 0,014*
1200 187,95 + 1,96 (104,85%) 0,009**

Nhoém chirng 0 178,84 + 2,64 (100%)
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Biéu d6 2. Biéu dd thé hién méi twong quan giira thei gian xuat hién rudi trwéng thanh
va nong dd thuéc CCC (400 ppm, 800 ppm, 1.200 ppm) v&i CONTROL: Nhém chirng
*p < 0,05; **p < 0,01; n = 100

Sau 6 thé hé, thoi gian xuét hién rudi trudng
thanh & nhém thi nghiém (véi 3 ndng do thudc
400 ppm, 800 ppm va 1.200 ppm) kéo dai ro
rét so véi nhédm chirng. Chi sé nay & nhém 400
ppm ciling thé hién sw kéo dai nhung khéng ré
rang va khoéng cé y nghia théng ké (p > 0,05).
Nhw vay, chat diéu hoa sinh truéng thyc vat
CCC lam kéo dai rd rét thoi gian thé hé trén mo
hinh rudi gidm.

Ty lé séng sét va chiéu cao dong kén

- Ty lé sbng sot: Két qua danh gia &nh hwéng
clia CCC lén ty 1& sbng sét cla rudi gidm cho
thay gan nhuw 100% 4u trung ngay mét phat trién
duwoc dén giai doan rudi trwdng thanh (n = 100).

- Chiéu cao dong kén: do khoang céach tir bé
mat thirc &n dén diém gitra 2 16 thé clia nhong
déi véi tirng ndng dé thudc.

Bang 2. Két qua xac dinh anh hwéng cua CCC t&i chiéu cao déng kén
clia au trung rudi giam (n = 100)

. Nong dé L . e
Nhém Chiéu cao dong kén trung binh (cm) Giatrip
(ppm)
400 3,34 + 1,46 (98,53%) > 0,05
Nhom thi nghiém 800 3,72 +£1,23 (91,13%) > 0,05
1200 3,82 + 1,33 (88,74%) > 0,05
Nhoém chirng 0 3,39+ 1,19 (100%)

Tw day, chung t6i nhan thay réng viéc st
dung CCC & cac ndéng do 400 ppm, 800 ppm
va 1.200 ppm déu khéng gay &nh hwéng dén ty
l& sdng s6t va chiéu cao déng kén cla 4u triing
rudi giam.

Két qua anh hwéng cia CCC lén kha
nang sinh san cta rudi giam

Kha n&ng sinh san cda rudi gidm dwoc tinh
bang sb lwong trirng trung binh ma rudi cai dé
ra trong subt 20 ngay tiép theo sau khi giao phbi.
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Bang 3. Két qua xac dinh anh hwéng cia CCC téi s6 lwong trirng trung binh
trong 20 ngay, *p<0,05; n=100.

Nhém Nong dé (ppm) Sé lwong tripng trung binh trong 20 ngay  Gia tri p
400 18,10 + 4,04 (78,46%) 0,103
Nhém thi nghiém 800 16,90 2,52 (73,26) 3,36*
1200 16,79 5,75 (72,78%) 0,031*
Nhém chirng 0 23,07 10,27 (100%)
™ .

L

84 liegrg tribng trung binh trong 20 ngdy
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Biéu dé 3. Biéu do thé hién méi twong quan giira s6 lwong trirng trung binh trong 20 ngay
va ndng d6 CCC (400 ppm, 800 ppm, 1200 ppm) v&i CONTROL: nhém chirng
*p <0,05; **p < 0,01; n =100.

Sau 6 thé hé sir dung CCC véi cac liéu
lwong khac nhau (400 ppm, 800 ppm, 1.200
ppm), kha nang sinh san cia nhém thi nghiém
gidm dang ké khi so sanh véi nhém ching.
O néng dd 800 ppm va 1.200 ppm, sb luvong
treng trung binh ma rudi cai dé duoc trong
subt 20 ngay lan lwot la 16,9 qua (73,26%) va
16,79 qua (72,78%), trong khi do sé lwong nay
& nhom chirng la khoang 23,07 qua (100%) (p
< 0,05). Bén canh do, kha nang sinh san cua
nhém rudi st dung thudc CCC & ndng dd 400
ppm cling bi &nh hwéng, tuy nhién khéng co6 y
nghia théng ké (p > 0,05).

3. Két qua danh gia anh hwéng cua doc chéat
Ién té bao nao 4u trung rudi giam

Phéi cung ngay tudi phat trién trong 67 gi®
trong modi trwdng thirc an tiéu chudn dé dat
tdi giai doan 4u trung ngay ba. Khi u trung
ba ngay tudi hét nhu cau st dung thirc &n va
bd 1én thanh éng thi nhat lay va tién hanh thi
nghiém Comet Assay. Thi nghiém dwoc thiét
ké v&i 3 nhém: nhém chirng dwong (tiép xuc
v&i H,0,), nhém chirng &m va nhom thi nghiém
(CCC: 3.000 ppm, 15.000 ppm).
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Hinh 1. Két qua dién di té bao nao au trung rudi giAm ctia cac nhém.
Nhoém chiing dm (khéng xi ly déc chét), nhém chiing duong (xdv ly H,0,) va nhom thi nghiém
(v6i 2 néng dé thubéc CCC: 3.000 ppm, 15.000 ppm) véi do phéng dai 40X
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Biéu do 4. Biéu dé danh gia mirc do dirt gady DNA té bao nao rudi gidm & cac nhém
Nhém chiing &m (khéng xwr ly déc chét), nhém chiing duong (xdv ly H,0,),

nhém thi nghiém (CCC: 3.000 ppm, 15.000 ppm). Két qué thi nghiém duoc thé hién qua
céc théng sé: Tail DNA%, tail lengh va tail moment, n = 60; ****p < 0,0001

96 TCNCYH 189 (04) - 2025



TAP CHI NGHIEN ClPU Y HOC

T& Hinh 1, ching t6i nhan thay rang cé sw
twong quan tuyén tinh gitra néng dd thuéc CCC
va mirc dd dit gay DNA trong té bao ndo 4u
trung ngay ba. Tuy nhién & ndng d6 CCC 3.000
ppm, sy dit gdy DNA khoéng dang ké khi so
sanh v&i chirng am (p > 0,05). Sy pha hiy DNA
trong t& bao ndo 4u tring rudi gidm ngay ba déc
biét gia tang khi tiép xuc v&i thubc CCC & ndng
d6 15.000 ppm (p < 0,05).

IV. BAN LUAN

T két qua xac dinh LC50 cho thay 4u tring
rudi gidm cé gia tri LC50 cao hon so véi nhong
sau khi phoi nhiém CCC. Diéu nay c6 thé do
& giai doan nhong, qua trinh trao ddi chét dién
ra manh, nhwng khong tiéu thu thiec an ma st
dung dinh dwéng tich tri tr 4u trung. Bong thoi,
nhodng khong bai tiét nén doc té khdng dwoc dao
thai, dan dén LC50 thap hon so v&i du trung.
Sw gia tng thdi gian phat trién tir u tring dén
trwéng thanh cung véi ndng dd CCC cao hon
cho thdy héa chat nay lam cham qua trinh phat
trién cla rudi gidm so v&i nhém chirng. Day ¢
thé 1a chién lwoc thich nghi gitp rudi déi pho véi
moi trwdng chira thubc qua nhiéu thé hé. Mat
khac, CCC c6 thé gay tac dong t&i cac gen quy
dinh s phat trién di truyén, vi du nhw lam biéu
hién qua mc gen dSir2 (mét gen quy dinh sw
tbng hop protein dSir2 twong déng véi protein
Sir2 cGa ndm men va SIRT1 cla con nguoi)
gay ra sw kéo dai tudi tho & rudi gidm.5” Ngoai
ra, CCC c6 thé anh hwédng dén cac gen phat
trién di truyén, dién hinh 1a kich hoat qua muic
dSir2-moét gen lién quan dén kéo dai tudi tho &
rudi gidm. CCC ciing c6 thé tac dong dén con
dwdng cam bién dinh duéng TOR, gay dot bién
hoac e ché céc gen trong con dwéng nay, dan
dén kéo dai thoi gian phat trién cla rudi gidm
va mot sb loai khac. Két qua cho thay tiép xuc
lau dai véi CCC, ngay ca & ndng dd thap, lam
gidm kha nang sinh san cla rubi gidm thé hé
F7, v&i mirc suy gidam ré rét hon & ndng do cao.

Nguyén nhan cé thé do CCC lam tang san xuét
ROS (chat phan (rng oxy hoéa) trong tinh toan
rudi gidm. Binh thuwoéng, ROS duy tri & murc téi
wu dé hé tro té bao gbc tang sinh, biét héa va
tdn tai 6n dinh - diéu da dwoc chirng minh qua
nhiéu nghién ctru trén rudi gidm va méd hinh
thwc nghiém khac, bao gébm cd con ngudi.8®
Nhirng nghién ciru nay cho thay réng viéc san
xuat mét lwong I6n ROS c6 thé ddy nhanh qua
trinh biét héa ctia cac té bao gbc, lam gidm sb
lwong cac té bao gbc dong mam (GSCs) do
biét héa s&ém & dinh cla tinh hoan, tr d6 truc
tiép gay giam lwong tinh trung trwdng thanh &
tinh hoan rudi gidm."® Ngoai ra, CCC cé kha
ndng hoat ddng nhw mot chat gay réi loan noi
tiét nham tac déng vao thu thé cia hoocmon
Ecdysone (EcRs) — chét diéu hoa trung tam clia
qué trinh bién thai va phat trién cta con trung."
M6t vai nghién ctru da chi ra ecdysone & rudi
gidm twong tw nhw cac hoocmon steroid & dong
vat cd va (nhw hoocmon estradiol & nguwoi)."?
20-hydroxyecdysone (20E) — chét chuyén hoa
¢6 hoat tinh clia cac ecdysone dwoc tao ra bdi
céac yéu td kich thich & rudi gidm trwéng thanh
gan v&i cRsc co trong GSCs budng trirng va
céac té bao u nang lan can (CySCs) & tinh hoan
rudi gidm, nham duy tri s lwgng va chirc nang
cla t& bao gbc & cac vi tri nay.”® Nhw vay gia
thiét th(r hai da giai thich doc tinh sinh san cla
CCC khi chéat nay tac dong lén EcRs, lam giam
truc tiép sd lwong CySCs ddng thoi lam giam
lwong GSCs & tinh hoan rudi dyc trwdng thanh
va budng tring rudi cai. Tl d6, né gay gidm sb
lwong tinh trung & tinh hoan rudi duc trwdng
thanh va lam cham lai qua trinh hinh thanh
giao tlr & rudi cai trwdng thanh.' Déi chiéu véi
nghién ctru doc tinh sinh san ctia CCC trén mo
hinh chuét duc, (CCC gay can trd sy bai tiét
protein clia mao tinh va can tré qua trinh tredng
thanh cda tinh trung trong qué trinh di chuyén
qua mao tinh dan dén gidm kha nang thu tinh
clia tinh trung) ching t6i nhan thay CCC c¢6 thé
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tac dong téi khd nang sinh san cla rudi gidm
qua mot vai co ché dwoc néu trén.'s

Qua viéc tién hanh danh gia 2 chi sé chiéu
cao dong kén va thdi gian xuét hién rudi truéng
thanh, két qué ma chung t6i dwa ra da thé hién
rang & cac nong do thadp CCC c6 thé thyc sw
khoéng gay &nh huéng dén ty 1& sbng sét hay
chiéu cao déng kén cda rudi gidm. Tuy nhién,
chung téi cling nghi nge rdng & ndng do thubc
cao hon, CCC cé thé tac dong rd rét hon téi cac
chi sé nay.

Thi nghiém danh gia anh hwéng clia CCC
lén n&o 4u trung rudi gidm da chi ra rang chi
s6 chiéu cao dong kén va thdi gian xuét hién
rudi trwdng thanh cho thdy CCC & nong do thap
khéng &nh huéng dén ty |é sdng sét hay chiéu
cao doéng kén. Tuy nhién, & ndng d6 cao hon,
CCC c6 thé tac dong ré rét dén cac chi s nay.
Ngoai ra, thi nghiém ciing cho thdy CCC gay
thoai hoa than kinh trén n&o 4u trung rudi gidm.
Du chwa kiém tra trén cac mé khac, ching toi
dw doan CCC c6 thé gay tén thuwong té bao &
nhiéu co quan khéc. Diéu nay cé thé do CCC
chuyén hoa trong té bao, lam tdng manh ROS
(g6c oxy héa O, "), d&n dén phan tng véi RNA,
DNA, protein, gay dit gdy DNA trong té bao.

V. KET LUAN

Viéc phoi nhiém Chlormequat Chloride lau
dai qua nhiéu thé hé gay gidm kha nang sinh
san, tri hoan thoi gian phat trién cta rudi giam.
Ngoai ra, gay duit gdy DNA trong té bao nao
4u trung. Két qua nay cho thay tich tu theo thoi
gian Chlormequat Chloride sé& gay doc té bao
n&o va qua trinh phat trién trén mo hinh rudi
gidm, tao tién dé cho nghién ctu sau hon vé
co ché gay doc trén mé hinh déng vat bac cao.

TAI LIEU THAM KHAO

1. Tolbert NE. (2-Chloroethyl)
Trimethylammonium Chloride and Related
Compounds as Plant Growth Substances. II.

Effect on Growth of Wheat. Plant Physiol. 1960;
35(3): 380-385. d0i:10.1104/pp.35.3.380.

2. Zhang H, Sun X, Dai M. Improving crop
drought resistance with plant growth regulators
and rhizobacteria: Mechanisms, applications,
and perspectives. Plant Commun. 2021; 3(1):
100228. doi:10.1016/j.xplc.2021.100228.

3. Sarensen MT, Danielsen V. Effects of
the plant growth regulator, chlormequat, on
mammalianfertility. Int JAndrol.2006;29(1): 129-
133. doi:10.1111/j.1365-2605.2005.00629.x.

4. Huang D, Wu S, Pan Y, et al. The effects
of chlormequat chloride on the development of
pubertal male rats. Environmental Toxicology
and Pharmacology. 2016; 47: 92-99.
doi:10.1016/j.etap.2016.09.002.

5. Jennings BH. Drosophila — a versatile
model in biology & medicine. Materials Today.
2011; 14(5): 190-195. doi:10.1016/S1369-
7021(11)70113-4.

6. Frankel S, Ziafazeli T, Rogina B. dSir2
and longevity in Drosophila. Exp Gerontol.
2011; 46(5): 391-396. doi:10.1016/j.
exger.2010.08.007.

7. Roy A, Mandi M, Roy S. Rotenone
Induced Alterations in Lifecycle Parameters
and Compound Eye Morphology of Drosophila
Melanogaster. Toxicology International. 2017,
24: 46-63. doi:10.22506/i/2017/v24/i1/149034.

8. Owusu-Ansah E, Banerjee U.
Reactive oxygen species prime Drosophila
haematopoietic progenitors for differentiation.
Nature. 2009; 461(7263): 537-541. doi:10.1038/
nature08313.

9. Ong C, Lee QY, Cai Y, et al. Silver
nanoparticles disrupt germline stem cell

maintenance in the Drosophila testis. Sci Rep.
2016; 6:20632. doi:10.1038/srep20632.

10. Yamanaka N, Rewitz KF, O’Connor MB.
Ecdysone control of developmental transitions:

98

TCNCYH 189 (04) - 2025



TAP CHI NGHIEN ClPU Y HOC

lessons from Drosophila research. Annu Rev
Entomol. 2013; 58: 497-516. doi:10.1146/
annurev-ento-120811-153608.

11. Tiwari AK, Pragya P, Ravi Ram K,
Chowdhuri DK. Environmental chemical
mediated male reproductive toxicity: Drosophila
melanogaster as an alternate animal model.
Theriogenology.  2011;  76(2): 197-216.
doi:10.1016/j.theriogenology.2010.12.027.

12. Abolaji A, Kamdem DrJP, Farombi O,
Rocha JB. Drosophila melanogaster as a
Promising Model Organism in Toxicological
Studies: A Mini Review. Archives of Basic and
Applied Medicine. 2013; 1:33-38.

Ecdysone signaling regulates the formation of
long-term courtship memory in adult Drosophila
melanogaster. PNAS. 2009; 106(15): 6381-
6386. doi:10.1073/pnas.0810213106.

14. Ameku T, Yoshinari Y, Fukuda R, Niwa
R. Ovarian ecdysteroid biosynthesis and female
germline stem cells. Fly (Austin). 2017; 11(3):
185-193. doi:10.1080/19336934.2017.1291472.

15. Torner H, Blottner S, Kuhla S,
Langhammer M, AIm H, Tuchscherer A.
Influence of chlorocholinechloride-treated wheat
on selected in vitro fertility parameters in male
mice. Reproductive Toxicology. 1999; 13(5):
399-404. doi:10.1016/S0890-6238(99)00032-5.

13. Ishimoto H, Sakai T, Kitamoto T.

Summary

EFFECT OF CHLORMEQUAT CHLORIDE ON FERTILITY
AND LIFE HISTORY PARAMETERS IN AN EXPERIMENTAL
DROSOPHILA MELANOGASTER MODEL

Chlormequat Chloride (CCC) is a plant growth regulator widely used to enhance crop yield and
value. However, excessive use of CCC may have adverse effects on human health. In this study, we
utilized the fruit fly (Drosophila melanogaster) model to evaluate the effects of CCC on reproductive
ability and certain growth indices. The results showed that CCC reduced reproductive capacity
and prolonged developmental time but did not affect survival rate or puparium height. Additionally,
this study demonstrated that CCC induces neurodegeneration in fruit fly brain cells through a DNA
breakage mechanism. Thus, the fruit fly model can be used for toxicological screening, for elucidating
the interactions between toxic substances and biological systems while providing a foundation for
further research on higher animal models.

Keywords: Chlormequat Chloride, Drosophila melanogaster, fruit fly brain cells.
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