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BN CTNT dinh ky trong 6 nam, chidng t6i ghi
nhén ty I& ton thucng nhiéu nhanh PMV 67,3%,
ton thucong typ C 56,7% va ty 1& cd can thiép
DMV la 68,7%. Ty 1& v6i hdéa BMV la 70,2%. Ly
do chl y&u dan dén chup PMV 13 hdi cerng vanh
cap (88,1%). Ty |lé t&r vong trong 30 ngay dau &
nhém c6 va khong can thiép PMV la 15,2% va
14,3% chua c6 khac biét. Tuy nhién, vi la nghién
ctu hoi clru, @ mau nho du da kéo dai thdi gian
thu thap 06 nam, nhiéu dir liéu bi thi€u, nhiéu
bién s6 nghién cltu quan trong la ghi nhan tir ho
s nén kho &p dung cac bién phap kiém soat cac
yéu t6 gay nhiéu, lam gidam do6 tin cay cua két
qua nghién clu.
VI. LO1 CAM ON
T6i xin chan thanh cam on Thay - PGS.TS.
Pham Van BUi lubn dao tao, ho trg ching toi
thuc hién nhiém vu chdam séc nguGi bénh CTNT
dinh ky. Xin chan thanh cam dn su hgp tac cla
Khoa TMCT, Khoa Than-Loc mau va Phong KHTH
BV Nguyen Tri Phuang trong qua trinh thu thap
sO liéu.
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Pat van dé: Chat lugng tinh tring cia nam cé
xu hudng giam do nhiéu nguyén nhan trong dé cé yéu
t6 phagi nhiem thuGc Bao vé thuc vat (BVTV). Muc
tiéu xac dinh chat lugng tinh trung cla ngudi dan
phai nhiém thu6c BVTV gbc phospho hitu cg (OP) tai
tinh An Giang, Déng bang Séng Cllu Long. Phucng
phap: Nghién clru cdt ngang md ta trén 184 dGi
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tugng. Két qua Nhom ti€p xtc cé cac chi s6 bat
terdng nhu mat dé la 14 17%; tdng s& lugng tinh
trung 13 13,8%, di dong tién t&i 1a 62,9%; hinh dang
bat thudng la 26,7% cao han nhém kh6ng ti€p xuc.
Phan tich Pearson cé tuong quan thuan gitfta PChE va
cac thong so tinh dich d6, trir tinh trung bat dong la
¢é méi tuang quan nghich (p< 0,001). Két luan: Két
qua phan anh tinh trang phdgi nhiem thudc trir sdu OP
c6 lien quan giam PChE va chét lugng tinh tring, két
qua la bang ching vé nhitng rdj ro khi ti€p xic vdi
thuGc BVTV. Tur khoa: Phdi nhiem thuéc BVTV, tinh
trung d6, nong dé PChE.

SUMMARY

EVALUATION OF SPERM QUALITY OF
PEOPLE SPRAYING ORGANOPHOSPHATE
PESTICIDES EXPOSURE IN AN GIANG PROVINCE
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Introduction: The male sperm quality tends to
decrease due to many reasons, including exposure to
pesticides. Objective: to determine sperm quality
the exposure status of OPs-based pesticides of
spraying people in An Giang province, the Mekong
Delta. Methods: A cross-sectional descriptive study
on 184 subjects. Results: The exposure group had
abnormal indicators such as density is 14.7%, total
sperm count is 13.8%, progressive motility is 62.9%,
the abnormal sperm shape is 26.7% higher than the
non-exposure group. Pearson's test analysis had an
inverse relationship between PChE and semen
parameters, except for sperm immobility, which had a
negative correlation (p <0.001). Conclusion: The
results reflect that exposure to OP pesticides is
associated with reduced PChE and sperm quality,
providing evidence of the risks of pesticide exposure

Keywords: Pesticide exposure, sperm quality,
Concentration PChE

I. DAT VAN PE

Trong vong 20 nam trd lai day, van dé sic
khoé sinh san ctia nam gidi ngay cang co xu
hudng gia tang do nhiéu nguyén nhan khac
nhau, trong dé chat lugng tinh trung cda nam
gidi c6 xu hudng suy giam®), nguyén nhan dugc
cho la su thay dai trong 16i s6ng, hanh vi, duy tri
thdi quen co hai®®. Bén canh dé 6 nhiém moi
truGng hay phai nhiém vdi cac hod chat doc hai
tlr sy phat trién nganh cdng nghiép, san xuéat
néng nghiép, thuc phdm ban, thdi quan hit
thudc 1d hay cac chat kich thich déng vai tro
khong nhd trong su giam chat lugng tinh tring
cla nam gigi®). Ngay nay (ng dung céng nghé
tri tué nhan tao la moét xu hudng mdi trong linh
vuc ho trd sinh san. Mot hé théng st dung cong
nghé hién vi quang hoc dua trén tri tué nhan tao
(Artificial intelligence optical microscopic — AIOM)
cho thdy mirc d6 tuong quang cao trong danh
gia mat do, do di dong cla tinh trung gilra may
phan tich tinh dich véi phudng phap truyén
thdng@. Do dd ching t6i ('ng dung thiét bi phan
tich tinh dich tu dong SQA-IO xac dinh mai lién
quan chat lugng tinh trung vdi nong do PChE
trong huyét thanh cla ngu@i phun thudc trén dia
ban tinh An Giang, Pdng bang Séng Ctru Long.

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. Doi tugng nghién ciru. Nong dan lam
nong nghiép c6 tham gia phun thudc trir sdu nhu
pha, trén, xit thuGc

Tiéu chi chon vao: nhém ti€p xic cd do
tudi tr 18 - 60, lam ndng nghiép trén 2 ndm, co
tham gia phun thudc trir squ nhu pha, tron, xit
thudc tai thdi diém khao sat téi thiéu 1 [an trong
tuan. Nhom khong ti€p xic bao gém nhing

ngudi dan sinh sdng cung dia ban, khéng cé
tham gia bat ky vao cong viéc phun thudc.

2.2. Phuong phap nghién ctu

Thiét ké nghién curu: Nghién ciru mo ta
cat ngang

C& mau: Tong s6 184 ddi tugng, trong dé
nhdm ti€p xic 116 va nhdm khong ti€p xuc 68.

Thoi gian va dia diém nghién cuu:
Nghién cru dugc thuc hién vao vu Béng — Xuan
(bat dau thang 12 ndm 2021 dén thang 2 nam
2022), tai tram y t€ 7 xa cla hai huyén Phd Tan
va An Phu tinh An Giang

Phuong phdp chon méu: Chon mau ngau
nhién, doi tugng dap (ng dung tiéu chi chon vao

Ca’ch thu thap dir liéu: Phdng van truc ti€p
bao gém cac bién s& nhu tudi, hoc van, st dung
rugu bia, thudc 13, thu nhép, cac triéu chiing va
tién sir vé siic khoé sinh san. Lay mau tinh mach
2 ml khoéng cé chat chong dong. Mau mau phéan
tich Pseudocholinesterase (PChE) Mau tinh dich
dudc 18y sau mau mau 3 _ngay, thai gian kiéng
xuat tinh tr 2 -3 ngay. Mau tinh dich dugc dua
dén tram y t€, nhdom nghién cru sé ti€én hanh ghi
nhan cac th6ng tin nhu thdi gian kiéng xuat tinh,
thdi gian lay mau, giG nhan mau, va phan tich
trong vong 1 gig trén thiét bi tv dong SQA-IO
hang MES (Medical Electronic Systems)

Phuong phap xir’' ly va phéan tich so'liéu:
D liéu phéng van, két qua thu nhan tir phan
tich mau mau, mau tinh dich, dugc nhdp & bang
Excel. Thdng k& mé ta thé hién phan trém, tan
s8, trung binh va do 1&ch chudn, Théng ké phan
tich st dung phép kiEm ANOVA, Mann-Whitney
test, tuong quan Pearson, bién s6 phu thudc la
cac thong s6 tinh dich d6 va bién doc Iap nhu
ddc diém dich té hoc, cac triéu ching va ndng
d6 PChE trong huyét thanh.

Pao dirc nghién cuu: Bugc chap thuan tur
hoi dong dao ddc nghién clu Pai hoc Y dugc
Thanh phé HO6 Chi Minh IRB-VN01003/
IRB00010293/ FWA00023448. SO 296/ HDDD-
DHYD ngay 16 thang 4 nam 2021

IIl. KET QUA NGHIEN CU'U B
Bdng 1. Pic diém dich té hoc nhom
nghién cuu (n=184)

Nhom Nhom
Pic diém  |[tiép xic|khong tiép| P
(n=116)xuc (n=68)
Tuoi
TB+PLC  [38,9+6,8] 37,9+7,3 0,350

Trinh d6 hoc van
Cap 1/dudi cap 1 [46 (39,7)] 12 (17,7)
Cap 2 35 (30,2)| 17 (25,0)

<0,001
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Cap3vaTH [35(30,2)] 39 (57,3) |
S dung ru'gu bia

Khong udng  [25 (21,6)] 11 (16,2)

Dudi 2 1an/tuan |68 (58,6)] 30 (44,1)

2 dén 3 1an/tuan [23 (19,8)] 27 (39,7)
Hat thudc 13

Khong hat  [61 (52,6)] 41 (60,3)

Dusi 10 diéu/ngay|23 (19,8)] 13 (19,1)

Tu 10 dén 20
didungay |32 (27,6) 14(206)
Thu nhap

Du3i 50 triéu/nadm|75 (64,7)] 34 (50,0)
TUu 50 dén 80

wiungm |29 (25.0)| 25 (36,8)
Trén 80 triéu/ndm |12 (10,3)| 9 (13,2)

Két qua cho thdy tudi trung binh cta nhém
ti€p xUc va khong ti€p xuc thuéc OP khong cd su
khac biét (38,9 £ 6,8 so véi 37,9 = 7,3). Hoc van
c6 su khac biét gilta hai nhém (p< 0,001). S«
dung rugu bia va hat thudc ca hai nhom co ty 1€
tugng doi cao, nhom coé ti€p xic s dung rugu
bia 78,4% so vai nhém khong tiép xuc la 83.8%.
Khao sat vé thu nhap da s6 ngudi dan cla hai
huyén An Phi va Phi Tan c6 thu nhap thap
trong dé ngudi dan co thu nhap trén 80 triéu
dong/ nam nhdém tiép xic la 10,3% so véi nhom
khong ti€p xuc 13,2% (bang 1)

Bang 2. Triéu ching sau phun thuéc va

0,014

0,519

0,143

tién su’' suc khoé sinh san cua cac doi tuong
nghién cuau (n=116)

Triéu chirng sau phun thuécva| Tan |Tilé
tién su sirc khée sinh san s6 | (%)
Triéu chirng sau phun thudc (xuat hién sau
1 - 2 ngay)
Chéng mat 21 | 18,1
Nhirc dau 22 | 19,0
NOn Oi 4 3,5
Do mét 50 |43,1
Ngtra, do, rat vung da 45 | 38,8
Pau bung, tiéu chay 5 4,3
Ho, kho thd, dau vlng nguc 23 | 19,8
Tién su sirc khoe sinh san
Say thai, thai chét luu 17 | 14,7
Cham con, hiém mudn 8 6,9
Sinh non 13 | 11,2
Sinh nhe can (<2500gr) 13 | 11,2
Con di tat bam sinh 1 0,9

Cac triéu chiing thudng gap sau khi phun
thudc 1a dé6 mat chiém ty 1€ 43,1% va ngla, do
rat vung da chiém ty 1€ 38,8%, ngoai ra cac triéu
chirng nhu chéong mat, nhiic dau, ho khd thé,
hay dau vung nguc cling thudng xuyén gap
nhung chi€ém ty I€ dao dong tur 18 dén 19%. Vé
stc khoé sinh san trong gia dinh, nguyén nhan
tlr vo hodc chbng nhu sdy thai, thai chét luu
chi€ém ty 1&é 14,7%, cham con hay hiém mudn
chiém ty 1€ 6,9%.

Bang 3. Nong dé PChE cua déi tuong nghién cuu tai tinh An Giang (n=184)

Tan sd (%) Nhom tiép xic (n=116) | Nhém khong tiép xiic (n=68) p
Cholinesterase (TB + BLC) 5905,06 + 1275,28 7365,91 + 1278,11 <0,001*
Giam dudi 2660 UI/L 1(0,9) 0 (0)
Giam dudi 5320 UI/L 41 (35,3) 4 (5,9) <0,001**
Binh thuGng 74 (63,8) 64 (94,1)

*Phép kiém T vdi phuong sai ddng nhat; **Phép kiém Fissher

Két qua cho thay trung binh PChE nhédm tiép xuc la 5905,06 + 1275,28 UI/L va nhom khong ti€p
xuc la 7365,91 + 1278,11 UI/L. Trong d6 nhdm ti€p xic cé murc giam dudi gidi han binh thudng
chiém ty 1€ 35,3%, trong khi nhom khong ti€p xic muic giam nay chiém ty 1€ 5,9% va su khac biét co

y nghia théng ké (p < 0,001)

Bang 4. Cac théong sé tinh djch dé cua nhom tiép xic va khéng tiép xic tai tinh An

Giang (n=184)

Chung Nhom tiép xiic | Nhém khong tiép xiic
Thong s6 (n=184) (n=116) (n=68)
n (%) n (%) n (%)
Mat do
B3t thudng (< 16x105/ml) 17 (9,2) 17 (14,7) 0 (0)
Binh thuGng (= 16x10%/ml) 167 (90,8) 99 (85,3) 68 (100)
Toéng sé lugng tinh trung
B4t thuGng (< 39x108/ml) 16 (8,7) 16 (13,8) 0 (0)
Binh thudng ((= 39x105/ml) 168 (91,3) 100 (86,2) 68 (100)
Di dong tién t&i (PR)
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BAt thudng (<30%) 81 (44,0) 73 (62,9) 8 (11,8)

Binh thuGng (>30%) 103 (56,0) 43 (37,1) 60 (88,2)
Tong tinh trung di dong

Bat thudng (<42%) 62 (33,7) 56 (48,3) 6 (8,8)

Binh thuding (242%) 122 (66,3) 60 (51,7) 62 (91,2)
Hinh dang binh thudng

Bat thudng (<4%) 31 (16,9) 31 (26,7) 0 (0)
Binh thuGng (24%) 153 (83,1) 85 (73,3) 68 (100)
Piém sd chat lugng tinh trung
Tinh trung yéu 91 (49,5) 82 (70,7) 9(13,2)
Tinh triing binh thudng 93 (50,5) 34 (29,3) 59 (86,8)

Phan tich tinh dich d6 cho thdy mat dd, tong
sO lugng tinh trung, hinh dang binh thudng
nhom ti€p xdc cé ty 1€ bat thudng lan luct la
14,7%, 13,8% va 26,7%, trong khi nhdm khong
ti€p cac chi s6 nay khong cd ty 1€ bat thudng.
Bén canh d6 tong sb tinh trung di ddng (PR+NP)
va di dong tién tdi (PR) nhom ti€p xuc co ty 1é

bat thudng chiém lan lugt la 48,3% va 62,9% va
khong ti€ép xuc cho thay ty |é nay rat thap la 8,8
% va 11,8%. Dic biét Ia diém sd chat lugng tinh
trung cho thay nhom ti€p xic cé ty I tinh trung
yéu chiém 70,7% va nhém khong ti€p xdc ty 1€
chi chiém 13,2%. K&t qua thé hién rét rd su’ khac
biét clia hai nhém

Bang 5. M6i tuong quan giita néng dé PChE vdi cac thong sé tinh dich doé cua déi

tuong nhom tiép xuc (n=116)

Tuong quan Pearson Tinh dich d6 vs PChE

R P Coefficience (95% CI) R2
T6ng sb tinh trung di ddng (PR+NP,%) | 0,185 | 0,012 0,00263 (0,00059 — 0,00467) |3,4%
Di dong tién tdi PR (%) 0,188 | 0,011 0,00243 (0,00057 — 0,00429) |3,5%
Bat déng IM (%) -0,182 | 0,013 | -0,00257 (-0,00460 — -0,00054) |3,3%
Hinh dang binh thugng (%) 0,197 | 0,007 0,00072 (0,00019 —0,00124) |[3,9%
Mat d6 tinh trung di dong (M/ml) 0,171 | 0,020 0,00254 (0,00042 — 0,00487) [2,9%
Mat d0 tinh tring di doéng tién téi (M/ml) | 0,174 | 0,019 0,00239 (0,00041 — 0,00437) |3,0%
Diém s6 chét lugng tinh trung 0,197 | 0,007 0,01868 (0,00510 — 0,03227) |3,9%

Két qua phan tich cho thdy cd mdi tucng
quan thudn gitta tdng sd tinh trung di ddng, di
dong tién tdi, hinh dang binh thudng, mat do
tinh trung di dong, mat doé tinh trung di déng
tién t3i, diém s6 chat lugng tinh trung vai ndng
dé PChE trong huyét thanh (p<0,005), cd su
tugng quan nghich gilta bat dong tinh tring vdi
PChE (p < 0,005) (bang 5)

IV. BAN LUAN

Huyén Phu Tén va An Pha tinh An Giang,
Pong Bang S6ng Cuu Long, la dia phuong séng
cht yéu lam nong nghiép thubc ving sau cua
tinh, ngudi dan nai day co Igi th€ nudc ngot nén
viéc trong lUa va hoa mau quanh nam, van dé
phun thuGc trr sdu thudng xuyén viéc anh
hudng dén sic khoé la diéu kho tranh khai.

Két qua vé dic diém dich té hoc cho thay
tudi trung binh nhém phun thudc va nhém khdng
phun thudc 42 tudi, khdng cé su’ khac biét vé do
tudi trung binh, trong dé phan chia theo nhém
tudi thi d6 tudi tir 30 dén 45 tudi chiém ty 1& cao
nhat ca hai nhom [an lugt la 60,9% va 57,7%.
Theo nghién clu cua tac gia Thomas A. Arcury

va cong su' nam 2016 cling nghién cfu trén hai
nhém phun thudc va khéng phun thuéc, dd tudi
dugc phan thanh 3 nhéom nhung khong coé do
tudi dudi 30 tubi. M3c du trong nghién clu,
chiing toi c6 ghi nhan nhém phun thudc dudi 30
tudi nhung ti 1é nay tuong d6i thap. Ghi nhan do
tudi trung binh cling trén déi tuogng tiép xuic
thudc trir squ tai Thai Lan trong nghién cliu cua
tadc gid Anamai Thetkathuek va céng su vao
nam 2017 1a 30,29 thap han so véi danh gid tudi
trung binh trén do6i tugng trong nghién clfu cua
chdng toi

Nghién cltu cho thay cé su khac biét kha ro
PChE gilta d6i tugng phun thu6c va khong phun
thudc (p < 0,001) (bang 3). K&t qua cd su khac
biét v&i nghién cltu cta ching toi khao sat & tinh
Long An la 26,6%, va trung binh 6914,3 UI/L. Su
khac biét nay do d6i tugng dugc chon ding tiéu
chi, th&i diém khao séat trong vu mua. Nghién
cttu ching toi thap han két qua nghién clru dugc
ti€n hanh tai hai xa thuéc huyén Trudng Tin vé
trung binh PChE la 5931 UI/L so vGi nhém chirng
la 8359 UI/L®), K& quad nay tuong dong vdi
nghién cttu & An D6 véi PChE [an lugt la 5792,07
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so vdi 10267,01 UI/L & hai nhém tiép xic va
khong ti€p xuc®. Nghién clu tai Thai Lan cho
thay hoat tinh enzym cholinesterase giam la 32%
trong dé mic khong an toan la 11,1% va nguy
cd 1a 20,9%). Mdc du phan tich PChE hay AChE
nhung két qua két cudc van phan anh chung tinh
trang nhiém doc hoa chat BVTV néi chung va
nhdm OP ndi riéng van chiém ti 1é cao trén
20,0%. Két qua la rat thuc té va dang véi thuc
trang cta ngudi dan phun thudc trén dién tich
trong lda.

Két qua cac thong so tinh dich bao gobm mat
dd tinh tring, tdng s& tinh trung di déng, di
dong tién tdi, téng s6 tinh trung, diém s6 chat
lugng tinh tring cé su khac biét rat ro giira
nhém c6 phun thuéc va khong cé phun thudc
(p<0,001). Tudng tu nghién cu & Myanmar cho
thdy su khac biét rd d6i tugng trong vu va ngoai
vu mua vé khad nang di dong, hinh dang binh
thudng va s6 lugng tinh trung (p<0,05)®.
Nghién cfu ching toi khong cd su khac biét véi
nghién clu tai Mexico vé so lugng tinh trung, di
dong tién téi, tinh tring b&t ddng, va diém
tugng dong véi nghién clu nay la co su khac
biét ro gilta nhdm cé phun thudc va khéng phun
thudc®. Tuong tu mot nghién clru An D6 co su
khac biét gitra 2 nhédm ti€p xdc va nhdm khong
ti€p xdc vai nong do tinh trung(M/ml), s6 lugng
tinh trung (M/Ian xuét tinh), kha néng di chuyén
tinh tring, hinh thai tinh trung (p=0,001).
Nghién cltu & Malaysia cho thay cac thong s6 pH,
bach cau, mat do, di dong ti€n tgi, hinh dang
binh thudng, téng s8 tinh trung nhém tiép xdc
thdp han nhom khong ti€p xdc (P < 0,005) ©,
Mac du cdé su khac biét & cac nghién ctu vé
phuong phap phan tich, ¢ mau, dan sd dugc
chon, thdi diém khao sat nhung két qua phén
tich cac thong s6 tinh trung & nhdm cé nguy cg
cao diéu khac biét rat rd nhdm cd nguy cg thap
hoac khong cé nguy cg, diéu doé chiing to ti€p
xuc thudc trir sdu phosphor hitu cd anh hudng
dén chat lugng tinh tring la c6 cg sG.

V. KET LUAN

Pay la nghién clru dau tién Ung dung thiét bi
phan tich tinh dich d6 tu dong danh gia muc do
ti€p xuc cla nhitng ngudi ndng dan coé nguy cg
cao anh hudng dén chat lugng tinh tring. Trong
nghién clu chdng toi tim thay co su khac biét
gitta nhom co tiép xdc va khéng co ti€p xuc vé
cac chi s6 vé ndng do PChE trong huyét thanh,
va cac thong s6 tinh dich nhu mat do tinh trung,
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hinh dang tinh trung, téng s8 lugng tinh tring,
va diém s8 chat lugng tinh trung dugc xem diém
mdi trong danh gia. Két qua nghién cltru la mot
minh chi’ng cho thay ti€p xuc truc tiép thudc trur
sau phospho hitu cg anh hudng dén sic khoé,
anh hudng dén chat lugng tinh trung gop phan
suy giam giéng noi, trudc nhitng yéu to bat Igi
trén viéc bao vé ngudi dan nhém cé nguy co cao
la diéu can thiét.

VI. TUYEN BO CHUNG

Nghién cru nay dudgc su tai trg kinh phi tur
S& Khoa hoc va Cong nghé tinh An Giang. Két
gua nghién clru la mét phan trong dé tai “Nghién
clu tac doéng thudc trir sdu phospho hitu cg anh
hudng dén sic khoé sinh san cla ngudi phun
thudc tai tinh An giang va hiéu qua cua mot so
bién phap can thiép”

TAI LIEU THAM KHAO

1. Lé Thi Thu, Nguyén Thi Du Loan, and H.T.B.
Ngoc, Bién doi chi tiéu hoa sinh danh gia chic
nang gan & ngudi ti€p xic vdi hod chat trir sau.
1988. HOi nghi khoa hoc Y hoc lao dong toan
quadc lan tha I11.

2. Agarwal, A., et al., Automation of human semen
analysis using a novel artificial intelligence optical
microscopic technology. Andrologia, 2019. 51(11):
p. e13440.

3. Blay, R.M,, et al., Influence of Lifestyle and
Environmental Factors on Semen Quality in
Ghanaian Men. Int J Reprod Med, 2020. 2020: p.
6908458.

4. Fainberg, J. and J.A. Kashanian, Recent
advances in understanding and managing male
infertility. F1000Res, 2019. 8.

5. Hayden, R.P., R. Flannigan, and P.N.
Schlegel, The Role of Lifestyle in Male Infertility:
Diet, Physical Activity, and Body Habitus. Curr
Urol Rep, 2018. 19(7): p. 56.

6. Hossain, F., et al., Effects of pesticide use on
semen quality among farmers in rural areas of
Sabah, Malaysia. J Occup Health, 2010. 52(6): p.
353-60.

7. Kachaiyaphum, P., et al., Serum cholinesterase
levels of Thai chilli-farm workers exposed to
chemical pesticides: prevalence estimates and
associated factors. J Occup Health, 2010. 52(1):
p. 89-98

8. Lwin, T.Z., et al., Effects of pesticide exposure
on reproductivity of male groundnut farmers in
Kyauk Kan village, Nyaung-U, Mandalay region,
Myanmar. Risk Manag Healthc Policy, 2018. 11: p.
235-241.

9. Recio-Vega, R., et al., Organophosphorus
pesticide exposure decreases sperm quality:
association between sperm parameters and
urinary pesticide levels. J Appl Toxicol, 2008.
28(5): p. 674-80.



