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Phan A: GIOI THIEU LUAN AN

1. PAT VAN PE

Dioxin gay anh hudng bat lgi dén qua trinh sinh san va phat trién, gay
ri loan hé théng mién dich va noi tiét. Ngay ca khi chi c6 ham lugng rat
nho, dioxin ciing gay anh huéng bat loi cho sitc khoe con ngudi. N6 tac
dong dén nhiéu co quan, hé co quan trong co thé giy ra nhiing r6i loan
bénh 1y phirc tap va da dang. Piéu d6 c6 thé 1am giam tudi tho ¢ nhiing
ngudi bi phoi nhiém ciing nhu con cai ho & nhiing thé hé ké tiép trong
tuong lai.

Trong cudc chién tranh tai Viét Nam giai doan 1961 dén 1972 quan doi
My d4 rai mot lugng 16n cac chat diét ¢ co tap nhiém mot luong 16n
dioxin trong thanh phan xudng nhiéu ving rong 1én & mién Nam Viét
Nam, nham muc dich phat quang dé pha hay noi an lap ctia quan doi giai
phéng chién dau ¢ mién Nam Viét Nam. Tac dong cta né dd va van dang
gay nén nhimg hau qua nghiém trong d6i véi stc khoé con nguoi va moi
truong song ¢ Viét Nam, dic biét cac b me va tré em tai cac khu vuc phoi
nhiém dioxin. Dioxin anh hudng t6i bao thai tir rat sém qua nhau thai.
Nhiing tré nhé tiép xic véi dioxin s& bi anh hudng vé phat trién thé chat va
tam than.

2. MUC TIEU CUA PE TAl

Chdng t6i tién hanh nghién cau dé tai “nghién ctu su thay d6i nong do
hormon steroid trong nudc bot, sita va huyét thanh trén nhiing ngudi song
tai ving phoi nhiém chat da cam/dioxin ¢ Viét Nam” v&i muyc tiéu:

1. Xdc dinh nong do dioxin trong sita ciia nhitng nguoi me song tai Phu Cét -

Binh Dinh.

2. Xac dinh néng do hormon steroid trong nudc bot ciia me va con, trong Sita
va huyét thanh ciia ngwoi me song tai Phi Cét - Binh Djnh.

3. Tim hiéu moi twong quan giita nong do hormon steroid trong nuée bot,
sita va huyét thanh véi nong do dioxin trong sita ciia nhitng nguoi me.

3. TINH CAP THIET VA Y NGHIA CUA LUAN AN

Dioxin dugc biét dén nhu 14 mét yéu to nguy co tac dong bat loi dén stic
khoe con ngudi nhu bénh ung thu, dai théo duong va lam roi loan ni tict
mién dich ciing nhu bién do6i cac muc d6 hocmon. Trong nghién ctu nay
chiing t6i x4c dinh ham lugng cac thanh phan cta dioxin trong sita me, nong
d6 hocmon steroid nudc bot, trong sira va trong huyét thanh cta nhimg nguoi
me cho con bu va con cua ho séng & khu vuc phoi nhiém dioxin.
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Két qua cho thdy mirc do cac thanh phan dioxin trong sita me ¢ khu vuc
phoi nhiém dioxin cao hon khu vuc ddi chung; nong do cortisol, cortison
nudc bot, trong sita va huyét thanh ctua ngudi me ¢ khu vuc phoi nhiém
dioxin cao hon nhém chung; nong d6 DHEA trong nudc bot cia me & giai
doan dau cho con bu cao hon nhém chu’ng trong khi & con lai thap hon so
v6i nhém chimg. Chung t6i da chi ra rang c6 méi tuong quan hinh chit U
nguogc gitra dioxin trong sitra va hormon cortisol va cortison trong nudc bot
va trong sita ¢ nhitng ngudi me sinh con dau 10ng ¢ cac khu vuc nghién
ciru. Co tuwong quan thuan gitra dioxin trong stra va hormon cortisol va
cortison trong nudc bot va trong huyét thanh ctia me sau 1 nam cho con bu.
Co tuong quan nghich gitra dioxin trong sita me¢ va hormon DHEA trong
nude bot cia tré 3 tudi. Phan 16n cac nghién trude day vé dioxin déu lién
quan dén tac dong cua TCDD ddi véi hé sinh san cua phu nir d& duoc thu
thap tir nhitng ngudi trudng. Pay 14 nghién ciu dau tién tim ra rang dioxin
gay ra su uc ché cia viéc tong hop DHEA trén tré em. Pay 1a mot hudng
nghién ctru méi dd dua ra nhilng bang ching vé anh hudng ciia dioxin doi
VGi su phat trién cua tre.

4. NHUNG PONG GOP MOI CUA LUAN AN

Sau nhiéu nam két thiic chién tranh nhung lugng dioxin trong sita nhiing
nguodi me ¢ khu vuc phoi nhiém dioxin van cOn cao gap 3,5 lan so véi khu
vuc d6i chimg. Nhimg tac dong bat loi ciia chat Da cam/dioxin ton tai trong
moi trudng van cOn tiép tuc anh hudng xau dén stc khoe nhitng nguoi dan
séng tai khu vyc phoi nhiém cu thé 1a sy thay d6i nong d6 hormon steroid
ctia nhitng nguoi me nhu ting nong do hormon cortisol cortisol va DHEA &
nguoi me dang cho con bu; ¢ tré em 3 tudi c6 sy giam manh nong do
hormon DHEA ciing nhu su thay d6i nong do hormon cortisol va cortisol
trong nudce bot.

5. BO CUC CUA LUAN AN
Ngoai dat van dé va két luan, khuyén nghi, luan an c6 4 chuong;

Chuong 1. Tong quan tai liéu 41 trang
Chuong 2. Péi twong va phuong phap nghién ciru 15 trang
Chuong 3. Két qua nghién ctru 31 trang
Chuong 4. Ban luan 31 trang

Lu4n 4n c6 25 bang, 10 biéu do, 6 so dd, 13 hinh, 6 phu luc va 196 tai liéu tham
khao (191 tai liéu tiéng Anh, 5 tai lidu tiéng Viét).
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Phan B: NOI DUNG LUAN AN
CHUONG 1: TONG QUAN
1.1. Hormon steroid
1.1.1. Dai cwong hormon steroid

Hormon steroid c6 nguon goc tir cholesterol va dic trung bdi nhan
steroid, cau triic bao gom ba vOng sau canh va mot vong nam canh. Chung
duoc tong hop bdi mot loat cac md, ndi bat nhat 13 tuyén thuong than va
tuyén sinh duc. Tién than tir cholesterol duoc tong hop trong té bao tir
acetate, tir cac thanh phan este-cholesterol trong cac giot lipid cua té bao
hoic tir sy hap thu cta lipoprotein ti trong thap chira cholesterol.

1.1.2. Tong hop hormon steroid

Cac hormon steroid duoc tong hop tir cholesterol dudi su tic dong cua
enzym Puso SCC hay CYP11 A trong ty lap thé cua té bdo, chudi bén cua
cholesterol s& duoc tach ra va tao thanh pregnenolon. Qua trinh téng hop nay
chiu su tac dong cua nhiéu loai enzym dic biét 1a kich vo thuong than ACTH.
1.1.3. Mgt s6 phwong phap dinh hrong hormon steroid

Phuong phap xét nghiém mién dich di dugc st dung rong rdi trong phan
tich do tinh don gian va kinh té, tuy vay tinh dic hiéu va do nhay chua cao
dé phan tich dong thoi nhiéu loai steroid trong cdc mau sinh hoc.

Sic ky long két hop véi khoi pho kép (LC-MS/MS) 1a mét Iwa chon t6t
cho dinh lugng cac hocmon steroid Voi cac wu diém tranh duoc phan tng
chéo cua khang thé; phan tich nhiéu steroid cling mét lic; do nhay va do
chinh xéac cao.

1.2. Chat ddc da cam/dioxin

Chét doc da cam 1a hoa chat diét co co tap nhiém mot lugng 16n cac
thanh phan dioxin d4 dugc st dung rong rdi véi s6 lwong 16n hon céc chat
khac. Chat doc da cam 1a mot hop chat gdom 2 thanh phan 2,4 - D va 2,4,5
— T véi ty 1€ 50/50. Trong chién tranh tai Viét Nam, giai doan 1961 dén
1972 quan d6i My da st dung mot luong 16n cac chat hoa hoc va thude
diét co6 khac nhau c6 tap nhiém dioxin nhu chat da cam, cho dén nay van
dang gy ra cac van dé vé strc khoe cho nguoi dan & Viét Nam.

1.2.3. C4c nguon 6 nhiém

Dioxin 1a san pham phu khong mong muén ciia mét sé nganh cong
nghiép hoa chat, chu yéu 1a c4c linh vuc san xuat cong nghiép cac chat hitu
co ¢6 chira chat Clo. O Viét Nam, hién nay nguon dioxin dugc quan tam la
hau qua cua chién tranh, mot lugng 16n dioxin c6 trong thanh phan cta chat
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diét co do quan doi My d3 sir dung trong chién dich Ranch Hand va chién
dich Pacer Ivy tir nam 1961 dén 1972. S6 lugng hoa chat d4 si dung hién
van coOn tranh cdi. Sau khi két thac chién tranh B Qubc Phong My da
cung cap dir liéu cho rang tong lugng chat hoa hoc dd dugc rai tai Viét
Nam vao khoang 72 triéu lit. Nhung thong ké thuc cho thay lugng chat
diét c6 da duoc st dung khoang 74 triéu lit. Trong d6 chat da cam chiém
61% luong rai va 86% lugng hoa chat duge rai bang may bay c6 canh ¢
dinh C123.
1.2.4. Anh huwéng ciia dioxin d6i véi sirc khoe con ngwoi

Cac nhom chuyén gia cua To chuc Y té Thé gidi dd khang dinh doc tinh
ctia dioxin va nhitng hop chét giong nhu dioxin anh huong dén dbi véi stre
khoe con ngudi sau khi xam nhap vao co thé ngay ca khi tiép xic ¢ nho
cubdi cling ciing c6 thé dat duge mirc d6 nguy hiém. Dioxin 1a cin nguyén
hang dau gy nén nhitng bat thudng vé sinh san va phat trién, gy ton hai
hé théng mién dich, anh hudng dén noi tiét to va gay ung thu. Ngay ca khi
chi c6 ham luong rat nho, dioxin ciing lién quan dén viéc tan pha stc khoe
con ngudi mot cach ghé gém, c6 thé 1am giam tudi tho nhiing nguoi bi
phoi nhiém va ca con cai ho cling nhiing thé hé ké tiép trong twong lai.

Dioxin va cac chat cing nhdm 1a nguyén nhan gay ra nhiéu trang thai
bénh Iy & nhiéu co quan, hé thong trong co thé va gay ra nhiing réi loan
bénh 1y phurc tap, da dang.
1.2.5. Mgt s6 phuwong phap dinh hrong dioxin
* Phan tich bang phwong phap DR Calux

DR CALUX (Dioxin Response Chemically Activated Luciferase gene
Expression) 1a mot ki thuat dung té bao cam bién sinh hoc dé dinh lugng
dioxin va PCB trong mau phan tich. Vi ki thuat DR CALUX, két qua xac
dinh duoc 12 tong TEQ cua tat ca cac dong dang dioxin va PCB. Khac véi
k§y thuat GCMS, k¥ thuat DR CALUX khong dinh luong nong do ting
dong dang dioxin va PCB riéng ré.
* Phan tich bang phuwong phap sic ky khi khoi pho cd @ phan giai cao

Phuong phap sic ky khi khdi pho cd do phan giai cao dung dé phat hién
va dinh luong cic dong phan 2,3,7,8-tetrachlorodibenzo-p-dioxin, 2,3,7,8-
tetrachlorodibenzofuran (2,3,7,8-TCDF) va cé4c dan xuat khac chtra nguyén
tu clo ¢ vi tri penta, hexa, hepta va octa ctia dibenzo-p-dioxin (PCDDs) va
dibenzofuran (PCDFs).
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CHUONG 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Khu vire nghién ciru

Nhom chi ciru 14 ving phoi nhiém chat da cam/dioxin hay duoc goi 1a
diém noéng dioxin, tai san bay quan sy Phil Cat tai huyén Phu Cét tinh Binh
Pinh thuéc mién Nam Trung Bo Viét Nam. Pay 13 noi tap két, luu trir va
bi r0 ri mot luong 16n hoa chat diét co co tap nhiém dioxin ra méi trudong
séng quanh trong thoi ky chién tranh giai doan 1961 dén 1972.

Vung d6i chimg - viing khong bi rai chat diét cé trong chién tranh, 1a céc
x4 thudc huyén Kim Bang, tinh Hi Nam. Pay 1a cac xa thuan néng khong
c6 cac nha may san xuat hoa chét hay cac khu cong nghiép.

Hinh 2.1. Pia diém 1ay miu nghién ciru
2.2. Poi twong nghién ciru

Cac d6i twong nghién ctiru bao gom 51 cip me va con & khu vuc phoi
nhiém dioxin, 1 khu dan cu dang sinh song xung quanh san bay quan su
Phu Cét. Cac d6i tugng & khu vuc ddi chimg gém 59 cap me va con thudce
cac xa thuoc huyén Kim Bang, 1a khu vyc khong phoi nhiém dioxin.
Nhitng nguoi me cing trong do tudi tir 20 dén 33 tudi déu dang cho con bd
V6i tré trong d6 tudi tir 4 dén 16 tuan tai thoi diém nghién ciru.

Cac mau sita va mau nude bot ciia nhimg ngudi me tai 2 khu vue nay duoc
thu thap 1an dau tién vao thang 9 nam 2008 dé dinh luong dioxin va hormon.
Tiép theo, vao thang 9 nam 2009 nhiing nguoi me nay lai tiép tuc duoc 13y
mau nudc bot va huyét thanh dé dinh luong hormon. Pdi véi cac tré em 13
con ctia nhimg nguodi me ¢ hai khu vyc nay duoc 1dy mau nudce bot dé dinh
luong hormon vao thang 9 nam 2011 khi nhitng dira tré duoc 3 tudi.



2.2.1. Tiéu chuan lwa chon

+ Nhiing ngudi me dang cho con ba d6 tudi tir 20 dén 33.

+ P4 sinh song tai cac khu vure nghién ctiu duoc thoi gian trén 5 nam.

+ C4C tré em trong do tudi tir 4 dén 16 tuan tudi, 1a con dé ctia nhimg
nguoi me tham gia nghién cuu.
2.2.2. Tiéu chuan loai trir

+ Pbi v6i nguoi me: Khong thude d6 tudi nghién ciu, co cac bénh 1y
man tinh, khong tinh nguyén tham gia nghién ctru.

+ Pdi v6i cac tré em: Khdng thuoc nhom tudi nghién ciu, c6 cac bénh
ly gan, than nang.
2.3. Phuwong phap nghién ciru

Phuong phap nghién ciru cit ngang
2.4. Cac quy trinh va ky thuat nghién ciru
2.4.1. Quy trinh lay miu

Pé han ché nhimg anh huong béi nhip sinh hoc cia co thé d6i véi mot
sb chi tiéu nghién ctru, cac mau nghién ctu déu duge thu thap vao cling
mot thoi gian tir 8:00 dén 10:00 gio sang.

cac mau sita do chinh cac ba me vit bang tay vao cdc sach c6 chia vach.
Mau nuéc bot duoc thu thap do ngudi me ty sic miéng véi 15 ml nude
sach, sau d6 chuyén hon hop truc tiép nay vao mot dng nghiém vo tring c6
nap day va dan nhan. Mau méau duoc lay 3ml tir tinh mach quay tai. Mau
nudc bot ctia tré em duogc cac thanh vién nhém nghién ctu thyc hién bang
viéc str dung bong vo trung.

tat ca cac mau nghién ctru dugc bao quan va van chuyén sang Nhat Ban
va duge bao quan & -70° C cho dén khi phan tich.
2.4.2. Ky thuat dinh lwgng dioxin trong sira

Mau sita duoc phan tich theo phuong phap da duoc bio cio trudc day
Cla tac gia Tawara va Pham Thé Tai. Sau khi dong nhat cac chat béo tir
10g sita me, tiép tuc cho thém vao 40-80pg chat 17-13C12 da dugc danh
dau nhu 1a mot chat ndi chuan.
2.4.3. Ky thuit dinh lwgng hormon steroid bang k¥ thuit sic ky léng
khoi pho kép (LC-MS/MS).

* Quy trinh xir Iy miu va phan tich hormon steroid trong huyét thanh.

Str dung 200ul huyét thanh két hop véi 1,0ml nudc tinh khiét va céc
chat noi chuan. Cac miu duoc chiét xuat véi 3ml ethyl acetate va mot dung
moi chat hitu co bay hoi. Sau khi lam kho bang qua trinh bay hoi, san pham
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nay sé dugc tai hoa tan thanh dung dich bdi 50% methanol va nudce sach.
Tiép theo sé& st dung cac cot loc Bond Elut C18 dé tach cac thanh phan
phan cuc va phan steroid it phan cuc bang cach st dung dung moi
acetonitrile. Cudi cling LC-MS/MS duoc thyc hién dinh luong cac hormon.
* Quy trinh xir Iy miu va phan tich hormon steroid trong nudc bot va sira
Vé6i sé luong mau khoang 1,0ml - 1,5ml duoc tron voi cac chat ndi
chuan bao gébm cortisol-2H4 1ng, DHEA-2H4 100pg, T-2H4 100pg,
progesteron-13C3 100pg, estron-13C3 100pg va estradiol-13C3 100pg/100
ml. Hon hop nay dugc chiét xuat va phan doan theo quy trinh sir dung
gidng nhu huyét thanh (hinh 2.2).
nwée bot, huyét thanh

ethyl écelale

i
Cot (l318

! 1
steroid khong| steroid it phan cuc
phan cwe DHEA, 4A E1, E2

FE Cot trao dbi ion

trung tinh steroid -E2
DHEA, 4A. E1

khir chét dan xuat

khir chat dan xuat N N
1 khtr chat dan xuéat

Cot C18 C(’jl:C13

;
( TG Mo/VS )

Hinh 2.2. So' d6 quy trinh phan tich hormon trong huyét thanh va nuéc bot
2.5. U'éc tinh lwong dioxin hap thu hang ngay ¢ tré bu sira me (DDI)

Murc ¢0 DDI duoc udc tinh can clru va lugng md trong sira me va néng
do dioxin theo phuong trinh dudi day:

DDI = 800 x (% ham luong chat béo trong sita/100) x (PCDD/PCDF
TEQ trong stra me trong pg/g lipid)/(trong lugng tré so sinh theo kg).
2.6. Xir Iy so liéu nghién ciru

S6 liéu thu thap duoc ma hoa, nhap vao may tinh va xir Iy theo chuong
trinh SPSS 12.0, Microsoft Excel 2007.
2.7. Pao dirc nghién ciru

+ Céc truong hop tham gia nghién ctru déu tu nguyén va khdng ép budc.

+ Uy ban dao dtic y khoa ctia Pai hoc Kanazawa da thong qua nghién
ctru ndy theo gidy phép y hoc s6 89 nam 2008 va duoc sy dong ¥ thong tir
mdi ngudi tham gia.
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CHUONG 3: KET QUA NGHIEN CUU
3.1. Pic diém chung
3.1.1. Pic diém chung ciia me

Bang 3.1. Bdc diém ciia nhitng nguoi me ¢ khu viee nghién Ciru

Nhom Kim Bang Phu Cat
Chisé " oo 0| 0 g 0|
Tuo6i (nim) 50 | 25,8 | 29 | 51 | 27,3 | 3,8 |<0,05
Chiéu cao (cm) 59 |1522| 50 | 51 |1520 53 |>0,05
Can niang (kg) 59 | 484 | 49 | 51 | 484 6,7 |>0,05
BMI (kg/m?) 59 | 209 | 1,9 | 51 | 209 22 |>005
Thoi gian cu trd (nam)| 59 | 21,6 | 5,6 51 | 22,7 | 41 |>0,05

Do tudi trung binh ciia nhimg ngudi me & Phi Cat ¢ Kim Bang.
Cac chi s6 vé chiéu cao, cAn nang, BMI va thoi gian cu trd tai khu vuc
nghién ctru cia ngudi me khong ¢ su khac biét gitra cac khu vuc.
3.1.2. Pic diém chung ciia con
Bang 3.2. Bdc diém ciia tré tai cdc thoi diém nghién citu

Thei ’ Kim Bang Phu Cat
diém Chi so n |trungl o o |Trungl oy P
binh binh

Tudi (tuan) 19| 94 |16 29| 9,0 | 1,9 | >0,05

Chidu cao (cm) | 19] 59,2 | 28 29 | 60,0 | 32 | >0,05

Duéi3| Cannang(g) |195372,6/661,5 29 |5439,3/1018,9| >0,05

thang | Vongdu (cm) 19 39,0 | 1,3 (29391 | 1,6 >0,05

tudi | Vong nguc (cm) | 19| 39,8 | 1,9 | 29 | 39,4 | 2,8 | >0,05

DDI (TEQ 19| 94 | 46 29| 27,6 | 13,4 |<0,001
pg/dl/ngay)

Tudi (tudn) | 40| 153 | 3,5 22| 143 | 2,5 | >0,05

Chiéucao (cm) 40| 624 | 25 [ 22| 624 | 2,7 [>0,05

3dén4| Cannang(e) | 40|6327,3/832,5 22 |6100,9] 808,8 | >0,05

thang | Vongdau(cm) 40| 40,8 | 18 22 | 40,8 | 1,7 | >0,05

tuéi | Vong nguc (cm) |40| 416 | 2,1 | 22 | 406 | 2,2 |>0,05

PDV(TEQ 4] 75 | 31 22| 251 | 146 <0001
pg/dl/ngay)
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Uéc luong mirc d6 dioxin hap thu hang ngay caa tré ¢ Phu Cat cao hon
gap 3 lan so vudi tré & Kim Bang tai thoi diém dudi 3 dén 4 thang. la
7,5+3,1 TEQ pg/dl. Khac biét c6 ¥ nghia thong ké véi p < 0,001.

Khéng c6 su khéac biét vé cac chi sé vé chiéu cao, can ning, chu vi vong
dau va chu vi vong nguc cua tré tai hai khu vyec tai cac thoi diém nghién ciu.

3.2. Nong dé dioxin trong sira me

Bdng 3.3. So sanh nong do cdc dong phdn dioxin trong sita nhitng nguoi
me o Kim Bang va Phu Cat

TEQ dong phan Kim Bang Phu Cat pC/
dioxin (pg/g lipid) | n Trung D Trung " Trung D Trung | kg| P
binh Vi binh Vi

2,3,78-TeCDD 59 10,458/0,344|0,337 | 51 | 1,455|0,709| 1,266 | 3,8 | ***
1,2,3,7,8-PeCDD 5911,30010572(1,211| 51 | 4,241 |1,736| 4,022 | 33| ***
1,2,34,7,8-HxCDD |59 |0,064|0,025| 0,063 | 51 | 0,198 |0,081| 0,178 | 2,8 | ***
1,2,3,6,7,8-HXCDD |59 |0,140/0,064| 0,129 | 51 | 0,686 |0,305| 0,625 | 4,9 | ***
1,2,3,7,89-HxCDD |59 |0,061|0,027|0,058| 51 | 0,261 |0,110| 0,227 | 3,9 | ***
1,2,34,6,7,8-HpCDD | 59 | 0,026 |0,019| 0,023 | 51 | 0,135 |0,061| 0,128 | 5,5 | ***
OCDD 59 10,004|0,002| 0,003 | 51 [ 0,021|0,009 0,019 |59 | ***
2,3,7,8-TeCDF 59 0,068|0,029|0,066 | 51 | 0,063 0,032 0,061 | 0,9 |>0,05
1,2,3,7,8-PeCDF 59 10,014|0,007|0,013 | 51 | 0,058|0,033| 0,051 | 4,0 | ***
2,3,4,7,8-PeCDF 5910,921/0,339|0,867 | 51 | 1,777|0,607| 1,710 | 2,0 | ***
1,2,34,7,8-HXCDF |59 0,193/0,072|0,184| 51 | 1,447|0,784| 1,289 | 7,0 | ***
1,2,3,6,7,8-HXCDF | 59 |0,166|0,065| 0,161 | 51 | 0,850 |0,416| 0,769 | 4,8 | ***
1,2,3,7,89-HXCDF | 59 |0,014|0,007| 0,012 | 51 | 0,037 |0,027| 0,027 | 2,2 | ***
2,3,4,6,7,8-HxCDF |59 |0,056(0,030|0,050| 51 | 0,147 |0,061| 0,133 | 2,7 | ***
1,2,34,6,7,8-HpCDF | 59 | 0,017|0,023| 0,013 | 51 | 0,164 |0,116| 0,135 10,8 ***
1,2,34,7,89-HpCDF | 59 | 0,002|0,001| 0,002 | 51 | 0,017 |0,012| 0,013 | 8,4 | ***
OCDF 59 0,000|0,000|0,000| 51 | 0,000/0,001 0,000 | 3,7 | ***
Total PCDDs 59 12,053/0,910|1,849| 51 [ 6,997 |2,715 6,563 | 35| ***
Total PCDFs 5911,451/0,495|1,319| 51 [4,561|1,835 4,304 | 33| ***
Total .
PCDDs+PCDRS 59 13,505|1,356| 3,140 | 51 [11558|4,079 11,039| 3,5

Mic do duong luong doc cua cac dong phan dioxin trong sita nhimng
ngudi me & Phu Cat cao hon & Kim Bang. Khac biét co y nghia thong ké
V6i p < 0,001. Khong ¢ su khac biét vé mic do duong luong ddc cia
2,3,7,8-TeCDF trong stra nhitng ngudi me ¢ 2 khu vuc.
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Bang 3.4. So sanh nong do cdc dong phdn dioxin trong sita nhitng nguoi
Me nhitng nguoi me sinh con dau Iong va con thu

. Me sinh con du Iong Me sinh con thir
TEQ dong phan bL/
dioxin (pg/g lipid) | n Trung D Trung 0 Trung D Trung| Y
binh Vi binh Vi

2,3,7,8-TeCDD 37| 1,203 |0,813| 1,052 | 73| 0,777 |0,656| 0,559 | 15 **
1,2,3,7,8-PeCDD 37| 3,499 |2,338| 2,810 |73| 2,240 {1,539 1,855 | 1,6 | **
1,2,3,4,7,8-HxCDD 37| 0,155 |0,111| 0,105 |73| 0,112 |0,071| 0,09 | 14 *
1,2,3,6,7,8-HxCDD 37| 0,510 |0,421| 0,324 |73| 0,334 |0,286| 0,212 | 15| *
1,2,3,7,8,9-HxCDD 37/ 0,194 |10,152| 0,132 | 73| 0,134 |0,107| 0,093 | 14 | *
1,2,34,6,7,8-HpCDD  |37| 0,093 |0,083| 0,055 | 73| 0,068 |0,060| 0,040 | 1,4 >0,05
OCDD 37| 0,013 | 0,011 0,010 | 73| 0,011 |0,010| 0,006 | 1,2 >0,05
2,3,7,8-TeCDF 37| 0,064 |0,030| 0,059 | 73| 0,067 |0,030| 0,065 | 1,0 >0,05
1,2,3,7,8-PeCDF 37| 0,035 |0,033| 0,022 | 73| 0,034 |0,031| 0,023 | 1,0 >0,05
2,3,4,7,8-PeCDF 37/ 1,632 |0,675| 1,512 | 73| 1,158 |0,568| 0,992 | 14 ***
1,2,3,4,7,8-HXCDF 37| 0,933 |10,886| 0,412 73| 0,694 |0,785| 0,286 | 1,3 | *
1,2,3,6,7,8-HXCDF 37| 0,574 10,470/ 0,335 73| 0,437 |0429| 0,220 | 1,3 | *
1,2,3,7,8,9-HXCDF 37| 0,029 10,025/ 0,016 | 73| 0,023 |0,021| 0,015 | 1,3 >0,05
2,3,4,6,7,8-HXCDF 37| 0,111 | 0,075/ 0,087 | 73| 0,092 |0,060| 0,076 | 1,2 >0,05
1,2,34,6,78-HpCDF  |37| 0,097 |0,106| 0,051 | 73| 0,080 |0,110| 0,020 | 1,2 >0,05
1,2,34,7,89-HpCDF |37| 0,010 |0,012| 0,004 |73| 0,008 |0,010| 0,003 | 1,3 >0,05
OCDF 37| 0,000 |0,000| 0,000 |73| 0,000 {0,000/ 0,000 | 1,0 >0,05
Total PCDDs 37| 5,668 | 3,805/ 4,138 | 73| 3,675 |2,545| 3,150 | 15 **
Total PCDFs 37| 3487 |2,179| 2,688 | 73| 2,592 |1,887| 1,916 | 1,3 **
Total PCDDs + PCDFs 37| 9,154 |5,846| 7,080 | 73| 6,268 |4,212| 5064 | 15| **

Bang 3.4 cho thdy nong d6 duong luong doc cua tong cac dong phan
dioxin trong sita nhitng ngudi me sinh con dau 10ng cao hon nhitng ngudi
me sinh con thir. Khac biét co y nghia théng ké véi p < 0,01.
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3.3. Nong d6 hormon steroid trong nuéc bot
3.3.1. Nong do hormon steroid trong nwéc bot ciia me
Bdng 3.5. So sanh nong do cdc hormon steroid trong nwée bot ciia nhitng
nguoi me o Kim Bang va Phu Cat

Kim Bang Phu Cat
Khu vire Trun Trun Trun Trun
Hormon n . g SD .g n . g SD .g P
binh Vi binh Vi

Cortisol (ng/ml) | 36 | 1,76 | 1,10 | 1,74 [38| 2,95 | 2,06 | 2,56 |<0,01
Cortison (ng/ml) | 36| 9,76 | 5,17 | 9,54 | 38| 14,59 | 6,37 | 13,03 | <0,01

DHEA (pg/ml) | 36 |130,41|74,28| 124,0 | 38 |204,39|121,32| 160,0 | <0,01
A-dion (pg/ml) | 36| 45,09 [20,76| 43,75 | 38| 43,82 | 17,59 | 42,0 | >0,05
Estradiol (pg/ml)| 17| 0,14 | 0,08 | 0,13 |38 0,15 | 0,16 | 0,12 | >0,05

Nong do hormon cortisol, cortison va DHEA trong nudc bot ctia ngudi
me & Phu Cat cao nhitng nguoi me ¢ Kim Bang (p < 0,01). Khong c6 su
khac biét gitra nong do hormon androstenedion va estradiol trong nudc
bot ctia nhitng nguoi me ¢ 2 khu vuc.

Bang 3.6. So sanh nong do cdc hormon steroid trong nwéc bot nhitng
nguoi me sinh con dau 10ng sau sinh 4-16 tuan ¢ Kim Bang va Phu Cét.

Kim Bang Phu Céat
Khu vy Trung Trung Trung Trung| p

Hormon ni| . SD I T SD )

binh Vi Binh Vi
Cortisol (ng/ml) | 9 | 1,68 | 1,44 | 1,67 | 18| 3,08 | 2,79 | 2,34 | >0,05
Cortison (ng/ml) = 9 | 8,93 (6,87 | 8,47 | 18|14,99| 7,45 | 13,03 | >0,05
DHEA (pg/ml) | 9 |100,9|90,8| 75,9 |18|187,3|99,9 | 154,3 | <0,05
A-dion (pg/ml) | 9 |49,80/28,47|49,35|18|43,58|18,31|41,35|>0,05
Estradiol (pg/ml) | 5 | 0,20 | 0,09 | 0,20 | 18| 0,14 | 0,15| 0,11 [>0,05

Nong d6 hormon DHEA trong nudc bot clia ngudi me sinh con dau 10ng ¢
Phu Cat cao hon ¢ Kim Bang (p < 0,05).

Khong c6 sy khac biét vé nong dd hormon cortisol, cortison,
androstenedion va estradiol trong nudc bot cua nhitng ngudi me sinh con
dau 10ng & 2 khu vuec.
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Bang 3.7. So sanh nong do cdc hormon steroid trong nwéc bot nhitng
nguoi Me sinh con thir sau sinh 4-16 tuan ¢ Kim Bang va Phu Cét

Kim Bang Phu Cat
Khu viee Trun Trun Trun Trun
Hormon n . g SD . g n . g SD . g P
binh Vi binh Vi

Cortisol (ng/ml) | 27 | 1,81 | 1,03| 1,89 | 20| 3,03 | 1,40 | 3,23 | <0,01
Cortison (ng/ml) | 27 | 10,09 | 4,77 | 10,30 | 20 | 14,64 | 541 | 15,24 | <0,05
DHEA (pg/ml) | 27 {136,90|68,93|141,00| 20 |214,69|144,54|153,00| >0,05
A-dion (pg/ml) | 27 | 42,64 {17,82| 37,90 | 20 | 45,91 | 17,58 | 47,90 | >0,05
Estradiol (pg/ml) | 12 | 0,12 | 0,06 | 0,12 | 20| 0,17 | 0,18 | 0,12 | >0,05

Nong d6 hormon cortisol va cortison trong nudc bot ciia ngudi me sinh
con tht & Phu Cat cao hon ¢ Kim Bang ( p < 0,01). Khong cé su khac biét
gitta ndng d6 hormon DHEA, androstenedion va estradiol trong nudc bot
cua nhiing ngudi1 me sinh con thir & 2 khu vuc.

Bang 3.8. So sanh nong dé hormon steroid trong nudc bot ciia nhitng

nguoi me 0 Kim Bang va Phu Cat sau 1 nam cho con bu.

Kim Bang Phu Cat
Khu vge Trun Trun Trun Trun
Hormon n . g SD . g n . g SD ) g P
binh Vi binh Vi

Cortisol (ng/ml) | 58 | 1,41 1,01 | 1,10 |50 | 248 | 158 | 1,97 | <0,001
Cortison (ng/ml) | 58 | 8,08 | 3,32 | 7,74 |50 | 11,89 | 458 | 10,99 | <0,001
DHEA (pg/ml) | 58 {148,83| 67,19 |133,75| 49 |170,30| 86,44 |154,70| >0,05
A-dion (pg/ml) | 58 | 63,29 | 31,97 | 55,45 | 50 | 61,75 | 32,40 | 55,05 | >0,05
Estradiol (pg/ml) | 58 | 0,29 | 0,30 | 0,18 |50 | 0,34 | 0,33 | 0,22 | >0,05
Estron (pg/ml) | 58| 1,35 | 131 | 0,85 |50 | 155 | 142 | 1,14 | >0,05

Nong do trung binh ciia hormon cortisol va cortison trong nudc bot ctia
ngudi me ¢ Phu Cat cao hon ¢ Kim Bang (p< 0,001).Nong d6 hormon
DHEA, androstenedion, estradiol va estron trong nudc bot ctia nhiing
nguoi me sau mot nam cho con bu ¢ Phu Cat va Kim Bang la khong co su
khé&c biét mang nghia thong ké.
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Bang 3.9. So sanh nong dé hormon steroid trong nwée bot ngueoi me sinh
con dau Iong ¢ Kim Bang va Phu Cat sau 1 nam cho con bui.

Kim Bang Phu Cat
Khu vye Trung Trung Trung Trung| p

Hormon n . SD ) ni, . SD .

binh vi binh vi
Cortisol (ng/ml) | 16 | 1,41 | 0,84 | 1,13 | 20| 2,43 | 1,44 | 1,97 |<0,05
Cortison (ng/ml) | 16 | 8,36 | 3,25 | 8,42 | 20| 12,38 | 4,11 | 11,59 | <0,01
DHEA (pg/ml) | 16 |131,51| 59,31 |115,40| 20 |188,25|90,34|184,00| >0,05
A-dion (pg/ml) | 16 | 71,62 | 51,31 | 52,95 | 20 | 65,75 |38,01| 57,65 | >0,05
Estradiol (pg/ml)| 16 | 0,31 | 0,25 | 0,27 | 20| 0,40 | 0,41| 0,26 |>0,05
Estron (pg/ml) (16| 1,56 | 1,70 | 0,94 | 20| 1,83 | 1,92 | 1,12 |>0,05

Nong d6 hormon cortisol va cortisone trong nudc bot & ngudi me sinh
con dau 10ng tai Phu Cat cao hon nhimg ngudi me sinh con dau long ¢
Kim Bang (p < 0,05). Khong co su khac biét gitra nong d6 hormon DHEA,
androstenedion estradiol va estron trong nudc bot cia nhitng nguoi me
sinh con dau 10ng & 2 khu vue.

Bang 3.10. So sanh nong dé hormon steroid trong nwée bot nhitng ngueoi
Mme sinh con thir o Kim Bang va Phu Cat sau 1 nam cho con bui.

Khu vuc

Kim Béang

Phu Cat

Hormon

n

Trung
binh | 0

Trung
i

n

Trung
binh

SD

Trung
i

Cortisol (ng/ml)

42

141 | 1,07

110

30

2,51

1,69

197

<0,01

Cortison (ng/ml)

42

7,97 | 3,38

7,66

30

11,57

4,92

10,61

<0,01

DHEA (pg/ml)

42

155,42| 69,48

140,90

29

157,92

82,96

144,10

>0,05

A-dion (pg/ml)

42

60,12 | 20,50

55,45

30

59,08

28,44

52,35

>0,05

Estradiol (pg/ml)

42

0,29 | 0,32

0,15

30

0,29

0,25

0,21

>0,05

Estron (pg/ml)

42

1,27 | 1,14

0,84

30

1,37

0,95

1,20

>0,05

Sau mot ndm cho con bd, nong d6 hormon cortisol va cortison trong
nude bot cia nguot me sinh con thir & Phu Cat cao hon ¢ Kim Béang (p <
0,01). Khéng c6 sy khac biét giita nong d6 hormon DHEA,
androstenedion, estradiol va estron trong nudc bot cua nhitng ngudi me
sinh con thir ¢ hai khu vuc.
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3.3.2. Nong d6 hormon steroid trong nudc bot ciia tré tai thoi diém 3 tudi

Bang 3.11. So sanh nong dé hormon steroid trong nwéc bot ciia tré ¢ Kim
Bdng va Phu Cat

Kim Bang

Phu Cat

Khu vue
Hormon

n

Trung
binh

SD

Trung
Vi

n

Trung
binh

SD

Trung
Vi

Cortisol (ng/ml)

59

3,33

1,94

2,95

o1

3,86

2,88

2,86

>0,05

Cortison (ng/ml)

59

0,62

0,76

0,38

o1

0,61

0,53

0,45

>0,05

DHEA (pg/ml)

S7

83,30

48,83

73,00

50

45,30

28,58

37,50

<0,001

Nong d6 hormon DHEA trong nudc bot cua tré & Phi Cét thap hon &
Kim Bang, khac biét c6 y nghia théng ké véi p<0,001. Khong co su khac
biét gitta nong d6 hormon cortisol va cortison trong nudc bot cua tré ¢ Phul
Cat so véi 6 Kim Bang.

3.4. Nong d6 hormon steroid trong sira va huyét thanh ciia me

3.4.1. Nong dd hormon steroid trong sira me

Bang 3.12. So sanh nong dé hormon steroid trong sita nhitng nguwoi me &
Kim Bdng va Phu Cét

Kim Bang Phu Cat
Khu vue
Hormon " Trung D Trung 0 Trung SD Trung| P
binh vi binh Vi
Cortisol (ng/ml) 135 192 | 161 152 |35 3,36 | 2,24 | 3,31 |<0,01
Cortison (ng/ml) | 35| 7,52 | 3,30 7,55 |35| 8,99 | 2,44 | 8,65 |<0,05
A-dion (pg/ml) | 35|246,69(142,36/209,40| 34 1218,66|133,71{190,50|>0,05
Estradiol (pg/ml)|35| 0,12 | 0,15 | 0,07 |34| 0,11 | 0,16 | 0,07 |>0,05

Nong d6 hormon cortisol VA cortison trong sita nhitng ngudi me & Phu Cat
cao hon nhitng ngudi me ¢ Kim Bang.Khong c0 sy khac biét c6 y nghia
thong ké gitta nong d6 hormon androstenedion va estradiol trong sita
nhitng nguoi me ¢ 2 khu vye.
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Bdng 3.13. So sanh nong dé hormon steroid trong sita nhitng nguoi me
sinh con dau 10ng ¢ Kim Bdng va Phl Cét

Kim Bang Phu Cat
Khu vue - T
Hormon n V‘UHQ sp Tru.ng N F‘UHQ sD Tru.ng p
binh Vi binh Vi
Cortisol (ng/ml) | 8 | 1,78 | 1,69 | 1,32 |14| 3,41 | 2,78 | 2,21 |>0,05
Cortison (ng/ml)| 8 | 6,41 | 4,76 | 6,44 |14 8,38 |2,53| 8,15 |>0,05
A-dion (pg/ml) | 8 | 210,6 |112,5]| 237,7 |14 172,4 |85,81| 171,7 |>0,05
Estradiol (pg/ml)| 8 | 0,14 | 0,12 | 0,09 |14| 0,09 |0,07| 0,07 |>0,05

Khong c6 sy khac biét co ¥ nghia thong ké gitta nong do hormon
cortisol, cortison, androstenedion va estradiol trong sira nhitng nguoi me
sinh con dau 10ng & Phu Cat so véi ¢ Kim Bang.

Bang 3.14. So sanh nong dé cdc hormon steroid trong sita nhitng nguoi

Me sinh con thir & Kim Bang va Phu Cat

Kim Bang Phu Cat
Khu vue
Hormon " Trung sp |Trung Trung sp | Trung P
binh vi binh vi
Cortisol (ng/ml) (26 | 2,01 | 162 | 1,54 |18| 3,19 | 1,86 | 3,45 |<0,05
Cortison (ng/ml) | 26 | 7,95 | 2,77 | 7,77 |18| 9,25 | 2,34 | 9,48 |>0,05
A-dion (pg/ml) | 26 |253,08|151,53|207,00| 17 |256,46|160,27|239,40| >0,05
Estradiol (pg/ml)| 26 | 0,12 | 0,16 | 0,04 |17| 0,13 | 0,23 | 0,07 |>0,05

Nong do hormon cortisol trong sita nhitng ngudi me sinh con thtr & Phi
Cét cao hon so véi & Kim Bang. Khong c6 su khac biét c6 y nghia thong
ké giita nong do hormon cortison, androstenedion va estradiol trong sita
nhitng nguoi me sinh con thir & Phu Cat so véi ¢ Kim Bang.
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3.4.2. Nong dd hormon steroid trong huyét thanh ciia me tai thoi diém

sau mot nam cho con bu

Bang 3.15. So sanh nong dé hormon steroid trong huyét thanh ciia me &
Kim Bdng va Phu Cét

Khu vue
Hormon

Kim Bang

Phu Cat

n

Trung
binh

SD

Trung
Vi

n

Trung
binh

SD

Trung
vi

Cortisol (ng/ml)

58

78,54

37,07

66.25

50

114,28

52,81

96,70

<0,001

Cortison (ng/ml)

58

22,35

6,92

21,95

50

217,57

6,30

27,55

<0,001

DHEA (pg/ml)

58

4805,32

2090,86

4446,35

50

5042,99

2614,83

4504,65

>0,05

A-dion (pg/ml)

58

1799,58

745,46

1649,80

50

1611,81

784,76

1463,65

>0,05

Estradiol (pg/ml)

58

39,78

49,93

21,90

50

34,39

36,05

19,35

>0,05

Estron (pg/ml)

58

39,92

36,72

26,20

50

29,89

25,09

21,55

>0,05

Sau mot ndm cho con bd, nong d6 hormon cortisol va cortison trong
huyét thanh ctiia nguoi me & Phu Cat cao hon so vdi nhitng nguoi me &
Kim Bang. Khdng co su khac biét gitra nong do cac hormon steroid con lai

gitra 2 khu vuec.

Bdng 3.16. So sanh nong dé hormon steroid trong huyét thanh nguoi me
sinh con ddu 10ng ¢ Kim Bdng va Phii Céat

Khu vure
Hormon

Kim Bang

Phu Cat

n

Trung
binh

SD

Trung
Vi

n

Trung
binh

SD

Trung
Vi

P

Cortisol (ng/ml)

16

77,67

37,37

73.45

20

112,77

54,00

96.10

<0,05

Cortison (ng/ml)

16

21,78

5,65

21,95

20

29,93

5,73

29,15

<0,001

DHEA (pg/ml)

16

4670,28

2086,34

4507,10

20

5366,45

2641,46

4832,05

>0,05

A-dion (pg/ml)

16

2011,19

1127,11

1610,00

20

1720,26

845,61

1527,10

>0,05

Estradiol (pg/ml)

16

43,62

38,98

30,15

20

35,76

33,03

21,30

>0,05

Estron (pg/ml)

16

49,75

45,38

27,60

20

28,68

24,31

20,90

>0,05

Nong do trung binh ctua hormon cortisol va cortison trong huyét thanh
clia nguoi me sinh con dau 10ng & Phu Cat cao hon so véi nhitng ngudi me
& Kim Bang. Khéc biét c6 y nghia thong ké véi p < 0,001.

Khong c6 su khic biét giita nong d0 cic hormon DHEA,
androstenedion, estradiol va estron trong huyét thanh cia ngudi me sinh
con dau 10ng giira 2 khu vuc.
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3.5. Ty 1é ndong d6 hormon steroid trong nuwéc bot va huyét thanh ciia
Me sau M@t nam cho con bu
Bang 3.17. So sanh ty 1é nong dé cac hormon steroid trong nude bot va
huyét thanh ciia me & Kim Bdang va PhU Cat tai thoi diém sau mét nam cho

con bu
Khu vure Kim Bang Phu Cat

Hormon n Ty l¢ n Tylé P
Cortisol 58 1,71+0,66 50 | 2,26+%0,94 | <0,01
Cortison 58 35,8+10,3 50 | 45,2+16,8 | <0,01
DHEA 58 3,25+1,12 49 | 4,08+2,84 @ >0,05
Androstenedion | 58 3,48+0,57 50 | 4/41+2,43 | <0,05
Estradiol 58 0,90+0,39 50 1,52+2,13 = <0,05
Estron 58 3,66+£1,91 50 6,94+6,78 | <0,001

Ty 18 nong dd hormon cortisol, cortisone, androstenedion, estradiol va
estron trong nudc bot va trong huyét thanh ctia ngudi me ¢ Phu Cat cao hon
nhimg nguoi me & Kim Bang. Khong c6 su khac biét vé ty 1& vé nong do
hormon DHEA trong nudc bot va huyét thanh ctia ngudi me gitra 2 khu vure.
3.6. Méi twong quan giira nong do dioxin trong sira véi nong dd

hormon steroid

p-d

cortisol nude bot (ng/ml)
o = N w & w o
[ ]

@® Phu Cat
@ Kim Bang

y=-0.011x%+0.249x+1.632

R?= 0.098, p<0.05

T
0 5 10

T
15

T d
20 25

TEQtotal PCDDs + PCDFs (pg/g lipid)

nudc bot (ng/ml) w

»

cortison

N
a

(]
15 | @

0

Qe

¥ L ]
[ ]
[ ]

@® Phu Cat
@ Kim Bang

y =-0.034x2+0.902x +9.352

R?=0.094, p<0.05

0

5

TEQ total PCDDs + PCDFs {pg/g lipid)

10 15 20

25

Biéu do 3.1. Twong quan giita nong dg dioxin trong Sita véi nong do
cortisol (A) va cortison (B) trong nuéc bot ciia nguoi me sinh con dau 10ng
sau 4-16 tuan

C6 mdi twong quan phi tuyén dang hinh chuéng (p < 0,05) gitta nong do
hormon cortisol (A) va cortison (B) trong nudc bot voi néng do dioxin
trong sira ca nhitng nguoi me sinh con dau 10ng.
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A B

10 @PhuCat @KimBang 20 - @PhuCat @®KimBang

81 ° z ‘e y=0.26x+7.69
g y=0.09x+1.20 ® Ré = 0.109,p<0.001
$6 " ° R?=0.114,p<0.001 S 20
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= o
= 2 A 2
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TEQtotal PCDDs + PCDFs (pg/g lipid) TEQtotal PCDDs + PCDFs (pa/dg lipid)

Biéu do 3.2. Twong quan giita néng do dioxin trong sita véi nong dé
cortisol (A) va cortison (B) trong nuoc bot cua me sau I nam cho con bu
C6 mdi twong quantuyén tuyén thuan (p < 0,01) giita néng d6 hormon
cortisol (A) va cortison (B) trong nudc bot vdi nong do dioxin trong sira
cua nhiing ngudi me sau mdt nam cho con bu.

A ePhiCit o KimBing 8 oPhiCit @ KimBang ¢ oPhuCat ®KimBang
n 2 250
18 °
10 @
- 16 ° .
= ° y=-0.01x+0.25k+2 z 14 ° ° ° » e o
T s £ — =
5 ° R2= 0,028, p>0.05 3124 4 o e Y :;?05’8320'05;;; £ 1m0 ®
£ % 4 e ¢ 02 o =0 .rF : & g 0O0g y=-2.99x+85.78
3 g J < @ R?-0129,p<0.001
e 2 08 ° ° § wmf ® 9 . ?
S 4 s e (] ° z [
s 0 06 o a8
2 04 ° (1) 50
02 8 o Mogee So .
" o %" 0) §
0 T 0 O T T
0 5 10 15 20 0 5 10 5 20 i g 5 10 15 »
TEQ total PCDDs+PCDFs (pg/g lipid) TEQ total PCDDs+PCDFs (pg/g lipid) TEQ total PCDDs+PCDFs (pg/¢ lipid)

Biéu do 3.3. Twong quan giita nong do dioxin trong sita me véi nong do
cortisol (4), cortison (B) va DHEA (C) trong nieée bot ciia tré 3 tuéi.
C6 méi twong quan tuyén tinh nghich (r* = 0,129 va p < 0,001) gitta
nong d6 hormon DHEA trong nudc bot cua con véi mirc ¢ dioxin trong
sita me. Méi tuong quan phi tuyén gitta nong do dioxin trong sita me voi
nong do hormon cortisol (A) véi r* = 0,028; p > 0,05 hoic cortison (B) v&i
> =0,035; p >0,05 trong nudc bot cua tré 3 tudi.

A @ Phis Cat " @ Phu Cit
@ Kim Bang @ Kim Bang
7 14
E s 1 L % Tl o® fe
2 =2
£s51 @ y=-0.02x? +0.39x+ 1.35 2 nle °
S ® R?= 0,114, p<0.05 ]
241e N 2 ? 2 81 0g@® 'Y
2 oo
§ 3 a® g 6 LY ®
B [} g A
221€° e L 3 4 y=-0.005x? +0.11x+ 8.73
£ 1 V * b4 £, R?= 0.005, p>0.05
3 8
0 b i .
0 1] 5 10 15 20 25

5 10 15 20 . .25
TEQ total PCDDs + PCDFs {pg/g lipid)
TEQ total PCDDs + PCDFs {pg/g lipid)

Biéu do 3.4. Twong quan giita Nong dé dioxin Véi nong do cortisol
(A) va cortison (B) trong sira me.
C6 mdi twong quan phi tuyén dang hinh chudng hinh chuéng giita nong
d6 hormon cortisol (A) (r* = 0,114 ) va cortison (r* = 0,005) trong sita v6i
muic d6 dioxin trong sita nhiing ngudi me sinh con dau 10ng.
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Biéu do 3.5. Twong quan giita nong do dioxin trong sita me véi nong
dé cortisol (4) va cortison (B) trong huyét thanh ciia me.
C6 mdi twong quan tuyén tinh thuan giita nong d6 dioxin trong sita voi
nong do hormon cortisol (A) va cortison (B) huyét thanh ctia me sau mot
nam cho con bt

CHUONG 4: BAN LUAN
4.1. Pic diém chung
4.1.1. Pic diém ciia khu viee nghién ciru

Khu vuc cha ctu 14 cac khu dan cu sdng ¢ xung quanh khu vuc san bay
quan sy Phi Cat thudc tinh Binh Pinh, 13 mot trong ba diém néng dioxin &
Viét Nam. Trong giai doan 1961 — 1972, san bay quén sy Phu Cat la noi
tap két va luu trit mot luong 16n cac hoa chét diét co ma dic biét la chat da
cam trong d6 c6 tap nhiém mot luong 16n cac thanh phan dioxin. Cac hoa
chat nay da bi d6 tran va ro ri vao moi truong xung quanh, bén canh do 1a
cac hoat dong tay rira kho bai, phun rira may bay va cac phuong tién khac
sau khi d3 thuc hién xong cac phi vu phun rai hoa chat.

Khu vuc doi chimg 12 mot dia ban thuan nong, dan cu on dinh, khong co
cac khu céng nghiép hoa hoc dé cé thé gay 6 nhiém moéi trudng tai khu
vuc nay. Pac biét day 1a khu vuc hoan toan khéng bi phun rai va cac hoat
dong tay rira chat diét co trong thoi ky chién tranh
4.1.2. Pic diém ciia déi twong nghién ciru

P tudi trung binh ctia nhitng ngudi me & khu vuc Phi Cat va Kim
Bang déu ¢ d6 tudi thuan loi cho viéc sinh con va nudi con bang sita
me. Khdng co sy khac biét vé cac chi s6 vé chiéu cao, can ning va BMI
cua nhitng ngudi me ¢ hai khu vue nghién ciru.

Thoi gian cu tra tai khu vuc nghién ctru cua nhitg nguoi me tai khu vuce
nghién ctu déu trén 20 nam. Theo tac gia Schecter va cong su voi thoi
gian trén 5 nam la thoi gian di dé danh gia nguy co phoi nhiém véi dioxin
c6 trong thuc pham va moéi trudng.
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Pbi voi tré em thi cac chi so vé chiéu cao, chi s6 can nang, chu vi vong
dau va chu vi vong nguc 1a khong c6 su khac biét. Trong khi mac do
dioxin hap thu hang ngay qua sira me cua tré & Phil Cét cao hon gap 3 lan
S0 Véi tré & khu vuc Kim Bang. Nhiing két qua ndy caa ching t6i cling phl
hop véi tac gia Hué N.T va cong sy khi nghién ctu vé nhiing 4nh huéng
ctia dioxin ddi voi tré em & khu vuc Pa Nang.

4.2. Nong d6 dioxin trong sira me

Sau hon 40 nam ké tr khi cudc chién tranh héa hoc & Viét Nam két thic
nong do dioxin trong sita nhitng nguoi me song ¢ khu vuc xung quanh sin
bay Phu Cat van con cao hon so voi khu vuc ddi chimg Kim Bang nhiéu
lan. Cu thé 13, nong do trung binh ctia hau hét cac dong phan dioxin trong
stra nhitng ngudi me & Phu Cat cao hon nhitng ngudi me ¢ Kim Bang.
Nong do trung binh cia tong duong luong dioxin TEQ PCDDs+PCDFs
trong sita nguoi me & Phi Cat 1a 11,558 pg/g lipid cao gap 3.5 lan nhimg
nguoi me ¢ Kim Bang voi 3,505 pg/g lipid. Nghién clru cua chung toi
cling phll hop v&i nghién ctu twong tu & Seveso sau 30 nam ké tir khi vu
tai nan nha may hoa chat xay ra 1am phat tin mot luong dioxin vao khu
vuc dan cu xung quanh. Nghién ctru ndy chi ra ndng d6 dioxin trong huyét
thanh cta nhiing phu nit trong khu vuc bi phoi nhiém dioxin cao gap 5 lan
s0 v&i mot khu vuc dbi ching.

4.3. Nong d6 hormon steroid trong nuéc bot
4.3.1. Nong dp hormon steroid trong nwéc bot ciia me

Nong dd hormon steroid trong nuéc bot phan anh mirc do luu hanh coa
hormon steroid & dang tu do trong co thé va ty 1& thuan véi nong do
hormon steroid trong huyét thanh. Két nghién ciru ciia ching toi chi ra
réng, néng dd hormon cortisol va cortison trong nudc bot ciia ngudi me &
khu vue Phu Cat cao hon & khu vuc Kim Bang. Pic biét 1a ton tai mo hinh
licu phan tng giita mic do dioxin va hormon thé hién 16 hon thong qua
mbi twong quan hinh chubng giira dioxin va hormon cortisol hay cortison
& nhiing ngudi me sinh con dau 10ng & giai doan dau cho con bi. Két qua
nay cling phl hop véi cac nghién ciru thuc nghiém cho thay nong do
corticosteron huyét thanh & chudt giam thap hodc ting cao khi tiép xtc véi
dioxin & cac liéu khac nhau.

Bén canh d6, nong do hormon DHEA trong nudc bot clia ngudi me &
Phu Cat trong giai doan dau cho con bu, dic biét 1a nhitng ngudi me sinh
con dau 10ng & Phil Cét cao hon so v6i ngudi me & Kim Bang trong khi
v6i mire d6 thap hon cua dioxin & nhimng ngudi me sinh con thtr lai khong
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taing hormon nay. Piéu d6 chimg to & mirc d6 cao dioxin s& kich thich 16p
ludi ciia vé thuong than tiang bai tiét hormon DHEA. Do tuyén thuong
than 1a noi tich liiy mot luwong 16n dioxin va PCBs do déc tinh wa lipid cia
dioxin trong co thé nén murc d6 va ty 1é ctia hormon DHEA tong hop trong
tuyén thuong than dugc quy dinh béi néng do hormon kich vo thugng than
ACTH do tac dong cua dioxin.

Trong khi d6 khong c6 sy khac nhau gitta nong d6 hormon
androstenedion hay estradiol va estron trong nudc bot ctia ngudi me ¢ Phu
Cét so vé6i nhitng nguoi me ¢ Kim Bang. Nhom cac hormon nay ¢ nguoi
truong thanh chu yéu duogc tong hop ¢ budng tring ddi véi nir gidi va o
tinh hoan d6i voi nam gidi, con lai mot phan duge tong hop ¢ vo thuong
than. Do dic diém nhu vay nén su thay d6i ndng do cac hormon nay chinh
|a sy phan anh nhimg tac dong cua dioxin ddi v6i nhimg co quan téng hop.
Cac két qua khac nhau nay d4 1am noi bat sy phirc tap boi cac hiéu g cla
dioxin d6i v6i hé théng noi tiét, dac biét 1a khi hiéu tng tac dong nay lai
phu thudc vao mae do dioxin va thoi gian tac dong.

4.3.2. Nong dp hormon steroid trong nwéc bot ciia con

Tai thoi diém tré 3 tudi thi ganh nang dioxin trong co thé tré & Phi Cat
I6n hon nhiéu 1an so véi tré & Kim Bang do viéc tiép nhan mot lugng
dioxin trong sita me cao gap 3 lan udc tinh tai thoi diém 3 dén 4 thang dau,
ngoai ra tré con lién tuc tiép nhan mot luong dioxin cd trong moi trudng
séng va ché d6 an hang ngay. Murc do cao cia ndng do dioxin trong co thé
tré s& tac dong dbi voi tuyén vo thuong than bai tiét hormon cortisol va
cortison nhu mot dap tng liéu hinh chit U nguoc.

Hormon DHEA ¢ tré chi dugc tong hop tai 10p ludi cta vo thuong than
trong khi ¢ nhitng nguoi me thi hormon nay con duoc tong hop ¢ budng
tring. Véi nong do dioxin cao s& giy wc ché ché hoat dong cua enzym
CYP17 lyase trén ca 2 chirc niang hydroxyl hoa (17 lyase) va phan cat (20
lyase), & liéu thap hon lai kich thich su hoat dong cua nhitng enzym nay
trong qué trinh tong hop androgen vo thuong than. Do nhimng dic diém
nhu vay dan dén 1am giam nong d6 hormon DHEA & tré em.

4.4. Nong do hormon steroid trong sira va huyét thanh ciia me

4.4.1. Nong d¢ hormon steroid trong sia me tai thoi diém con tiv 4 dén
16 tudn tuéi ndng d6 hormon cortisol trong sita nhimg nguoi me & Phi Cét
cao hon ¢ Kim Béng, nhimg nguoi me ndy bao gom ca nhitng ngudi sinh
con dau 10ng va sinh con thir hozc nhém chi gom nhiing ngudi me sinh con
tha. Trong khi d6 lai khong c6 su khac biét gitra n@)ng do hormon cortisol
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trong sita & nhdm nhitng ngudi me sinh con dau 10ng giira 2 khu vyc, mac du
muc do trung binh cta dioxin trong sita nhiing ngudi me sinh con dau 10ng
cao hon nguoi me sinh con thir.

4.4.2. Nong dp hormon steroid trong huyét thanh ciia me tai thoi diém
sau mét nam cho con bu

Tuong ty nhu néng d6 hormon steroid trong nudc bot, sau Mt nam cho
con bl nong do hormon cortisol va cortison trong huyét thanh nhiig ngudi
me & Phu Cét cao hon nhiing ngudi me ¢ Kim Bang d6i véi nhom gom tong
s6 nhiing nguoi me tham gia nghién ciu va nhom chi gom nhiing nguoi me
sinh con dau 1ong. Trong khi d6 & nhom nhiing nguoi me sinh con thir lai
khong co su khac biét gitta nong do hormon cortison trong trong huyét thanh
cua nguoi me gitra 2 khu vuec.

Ldc nay mot luong dang ké dioxin dd duoc dao thai khoi co thé ngudi
me thong qua viéc cho con ba, dan dén giam bét ganh ning cua dioxin doi
V6i tuyén vo thuong than va khi d6 & mutc d6 dioxin thap hon sé kich thich
tuyén vo thuong than ting bai tiét hormon cortisol va cortison.

Nhitng phéat hién ndy cho thay dioxin cé thé tryc tiép anh huéng dén
tuyén thuong than thong qua vai tr0 cta thu thé ACTH trén bé mit té bao
v6 thuong than din dén thay doi mirc d6 tong hop cac hormon steroid.

4.5. Ty 1é nong dd hormon steroid trong nwéc bot va huyét thanh ciia
nguwoi me sau Mot nam cho con bu

Ty 1& ctia mdi loai hormon steroid trong nudc bot va trong huyét thanh
cia ngudi me ¢ khu vuc diém néng dioxin Phu Cat déu cao hon ¢ Kim
Bang. Nhiing ty 1¢ nay cao hon c6 thé lién quan dén bat ky mot trong
nhitng tac dong phtc tap cua phoi nhiém dioxin vé su gian doan noi tiét.
NGi cach khac, dioxin c6 thé c6 anh hudng dén lién két cia protein véi cac
steroid, c6 thé anh huong dén céc protein lién két ai luc cao nhu corticoid
globulin (CBG) va hormon gidi tinh rang budc globulin (SHBG) va ciing
c6 thé anh huéng dén su cin bang tu nhién cua su luu thong hormon.

4.6. Méi lién quan giira nong d6 dioxin trong sira véi ndong do hormon
steroid

Moi lién quan gitra nong do dioxin trong sira voi néng d6 hormon
steroid cua me va con phan anh sy tac dong phtrc tap cia mo hinh dap tng
lidu gitra dioxin d6i voi hormon steroid.

O nhitng ngudi me sinh con dau 10ng trong giai doan dau cho con b, do
ham luong dioxin trong co thé me cOn cao nén sy tac dong cia dioxin dén
tong hop hormon steroid vo thuong than ¢ méi twong quan hinh chubng
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thé hién mot md hinh liéu phan ng gilta dioxin va hormon vé thuong
than. Tai thoi diém sau mot nam cho con bu khi mtc d6 dioxin trong co
thé da giam dang ké do dao thai qua sita thi su tac dong 1a dang kich thich
tong hop thé hién qua mbi twong quan tuyén tinh thuan gita mirc do
dioxin trong sira v&i hormon cortisol va cortison.

Péi v6i tré em 3 tudi 1a con ciia nhimg ngudi me ndy ciing thé hién mo
hinh d4p tmg liéu giita ndng do dioxin trong sira me v4i nong do hormon
cortisol va hormon cortison trong nudc bot cua tré. Trong khi do, tuong quan
gitta hormon DHEA ¢ tré voi ndng do dioxin trong sita me 13 tuong quan
tuyén tinh nghich day 1a sy phan anh muc d6 cao dioxin dong truc tiép dén
tuyén thuong than gy trc ché bai tiét ACTH va gay giam bai tiét DHEA.

KET LUAN

1. Nong dd dioxin trong sita ciia nhimg nguoi me song tai Phi Cat - Binh Pinh
Néng do dioxin trong sita nhirng nguoi me ¢ Phu Cat la 11,558 + 4,079

pg/g lipid cao hon gap 3,5 lan so v6i nhitng ngudi me ¢ Kim Bang. Cac dong

phan dioxin trong sita me & Phu Cat déu cao hon & Kim Bang véi p < 0,001.

Nong d6 dioxin trong sita nhitng ngudi me sinh con dau 1ong 1a 9,154
+5,846 pg/g lipid cao hon nhiing ngudi me sinh con thir khoang 1,5 1an véi
p <0,01.

2. Nong @9 hormon steroid trong nwéc bot ciia me va con, trong sira
va huyét thanh ciia ngwoi me song tai Phu Cat - Binh Pinh
2.1. Nong dé hormone steroid trong nwéc bot ciia me

Tai thoi diém sau 4 dén 16 tuan cho con bi: Nong d6 hormon cortisol,
cortison va DHEA trong nudc bot ciia nhitng nguoi me ¢ Phu Cat cao hon
S0 V61 ¢ Kim Bang (p<0,01).

Sau mot nam cho con bi: Nong d6 hormon cortisol va cortison trong
nude bot cia nhitng nguoi me & Phu Cat cao hon nhitng nguot me ¢ Kim
Bang (p <0,01).

2.2. Nong dé hormon steroid trong nwéc bot ciia con

Nong d6 hormon DHEA trong nudc bot cua tré 3 tudi ¢ Phi Cét 1a 45,30
+ 28,58 pg/ml thap hon tré & Kim Bang voi ndong d6 DHEA trung binh 1a
83,30 + 48,83 pg/ml. Khéc biét c6 ¥ nghia théng ké véi p < 0,001.

Khong co su biét vé ndng d6 cac hormon cortisol va cortison trong nudc
bot ctia tré em 3 tudi ¢ 2 khu vuc.

2.3. Nong d¢ hormon steroid trong siva me
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Nong do hormon cortisol va cortison trong sita ctia nhitng ngudi me ¢
Phu Cat cao hon so véi nhitng ngudi me ¢ Kim Bang.

Khoéng c6 su khac biét vé nong do cac hormon androstenedion va estradiol
trong sira cua nhiting ngudi me ¢ 2 khu vuec.

2.4. Nong dé hormon steroid trong huyét thanh ciia me

Nong do hormon cortisol va cortison trong huyét thanh cta nhiing ngudi
me sau mot nam cho con bu ¢ Phu Cat cao hon nhiing nguoi me ¢ Kim
Bang. Khac biét co y nghia thong ké vai p<0,001.

Khong c6 su khac biét vé nong do cac hormon DHEA, androstenedion,
estradiol va estron trong huyét thanh ctia nhitng nguoi me & 2 khu vuc.

3. Twong quan giira ndong dd hormon steroid trong nwéc bot, sira va
huyét thanh véi nong do dioxin trong sira ciia nhirng ngwoi me.

Tai thoi dién tir 4 dén 16 tuan cho con bu, c6 mdi twong quan phi tuyén
dang hinh chudng gitta dioxin trong sira v&i hormon cortisol va cortison
trong nudc bot ; voi ndng dd hormon cortisol trong sita ctia nhitng ngudi me
sinh con dau 10ng.

Sau mot nam cho con bd ¢6 sy twong quan tuyén tinh thuan giita nong do
dioxin trong sita véi nong ¢6 hormon cortisol va cortison trong nudc bot va
huyét thanh cta me.

C6 mbi twong quan tuyén tinh nghich gitta nong hormon DHEA trong
nudc bot cua tré 3 tudi véi ham luong dioxin trong sita cuia nguoi me voi
r’=0,129 va p<0,001.

C6 su tuong thuan kha chit ché mang y nghia thong ké gitta néng do cac
hormon steroid trong nudc bot véi ndong dd hormon trong sita va huyét thanh.

KIEN NGHI

Pé tai can dugc nghién ciu thém dé tiép tuc theo dbi va danh gia tinh
trang r6i loan noi tiét cu thé 14 nhdm hormon vé thuong va sinh duc giy ra

boi dioxin & nhitng ngudi dan song tai ving 6 nhiém, dic biét 13 tré em.

BACKGROUND

Dioxin is known as risk factor of various kinds of adverse health effects
including cancer, diabetes mellitus and cardiovascular disease. Hormone
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levels are also known to be altered by low-dose exposure to TCDD, and
foetal death can occur after high- dose exposure. The use of Chemical
Warfare in Vietnam ended nearly 45 years ago (1961-1972), but dioxin
levels remain elevated inside some former U.S. military air bases, known
as hot-spots. Such dioxin exposure is threatening the health of residents
living around these areas. We have studied lactating mothers and infants
from a dioxin hot-spot area as Phu Cat that was exposed to chemical
herbicides during the Vietnam War. The aim of this study is to quantitate
dioxin level in breast milk and steroid hormones concentration and also to
elucidate the association of dioxin exposure with steroid hormone levels in
the saliva, breast milk and serum of women and their infants.

OBJECTIVES

The study “Research the alteration of steroid hormone concentrations
in saliva, milk and serum on those living in exposed areas to Agent
Orange/dioxin in Vietnam” was carried out with the following
objectives:
1. Determining the dioxin levels in maternal breast milk in Phu Cat,
Binh Dinh.
2. Determining the steroid hormone levels in saliva, breast milk and
serum of latating mothers in Phu Cat, Binh Dinh.
3. Finding the correlation between the steroid hormone levels in
saliva, breast milk and serum with dioxin levels in breast milk of
lactating mothers.

URGENT NATURE OF THE STUDY

Dioxin is known as a risk factor of various kinds of adverse health
effects including cancer, diabetes mellitus and also disorders endocrine
immune. Hormone levels are also known to be altered by low-dose
exposure to TCDD, and foetal death can occur after high- dose exposure.
The aim of this study was to determined the dioxin levels in maternal
breast milk and the steroid hormone levels in saliva, breast milk and serum
of latating mothers and their infants who living in dioxin hot-spot.

These results have shown the levels of 17 dioxin isomer in maternal
breast milk were higher in hot-spots than in control area; the cortisol and
cortisone levels in saliva, breast milk and serum were found to be
significantly higher in the dioxin hot-spot than in the control area. The
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salivary DHEA level after birth from 4 to 16 weeks was significantly
higher in the dioxin hot-spot than in the control area while in children this
hormone is lower than the control area. We have already shown that found
the inverted U-shaped relationship between dioxins in breast milk and
cortisol or cortisone in saliva and also in breast milk.

There were significant and positive correlations between hormone
cortisol or cortisone in saliva or serum and breast milk dioxin levels after
breastfeeding one year. There was significant and negative correlations
between salivary DHEA in infant 3 years of age and breast milk dioxin
levels. Most previous studies on effect of dioxin levels are related to the
impact of dioxin on reproductive system which were collected from adults.
This is the first study found that dioxin causes inhibition of the synthesis
DHEA on infant.

NEW CONTRIBUTIONS FROM THE THESIS

Although 45 years have passed after the end of the chemical war with code
name Operation Ranch Hand, the amount of dioxin residues are still high
in the soil of environment and body fluid of living people in hot-spot.
Dioxin levels in breast milk were 3 - 4 times higher in Phu Cat than those
in an control area as Kim Bang. These studies suggest that the dioxin
burden in humans continues in the long term after environmental exposure
as the alteration of steroid hormone concentrations as increased cortisol,
cortisone and DHEA conctrations in latacting mothers; decreased DHEA
concentration in salivary infants 3 years of age.

THESIS OUTLINE
This thesis covers 120 pages, including: preamble (2 pages), the
overview (36 pages), materials and method (14 pages), results (30
pages), discussion (27 pages), conclusion (4 page), petition (1 page).
It consists of 25 tables, 10 charts, 6 diagram, 13 figures and 196
references (5 in Vietnamese and 191 in English).

Chapter 1. Overview 41 page
Chapter 2. Materials and method 14 page
Chapter 3. Results 31 page

Chapter 4. Discussion 31 page
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Chapter 1: OVERVIEW

Dioxin is one of the most toxic chemical substances known and is a
persistent environmental contaminant. Dioxins are unwanted by-products
of industrial and combustion processes.

During the Vietnam war (1961-1971), the US Air Force sprayed
over 80 million litres of chemical herbicides on southern battlefields for
general defoliation and crop destruction as part of program known as
Operation Ranch Hand. This chemical herbicide comprised a 50/50
mixture of 2,4-dichlorophenoxyacetic acid (2,4-D) and 2,4,5-
trichlorophenoxyacetic acid (2,4,5-T). Unfortunately, the 2,4,5-T
component of Agent Orange was contaminated with highly toxic 2,3,7,8-
tetrachlorodibenzo-p-dioxin . TCDD has been termed the most toxic man-
made chemical on the planet.There are also species-specific differences in
dioxin half-life in animals and humans. Thus, whereas Kreuzer et al. have
estimated that the half-life of dioxin in human adults is 7-11 years, this
value is strongly age-related, with the half-life in children being
significantly shorter than in adults. The chemical plant explosion at Seveso
in 1976 resulted in exposure of the surrounding population to some of the
highest TCDD levels ever seen in the human population. A subsequent
long-term cohort study has demonstrated that individual serum TCDD
levels are positively correlated with the incidence of all female cancers
more than 30 years after this exposure. A similar study by Mocarelli in
men has suggested that TCDD exposure in infancy reduces sperm
concentration and motility up to 22 years later.

Although the war in Vietnam ended more than 45 years ago, dioxin hot
spots have been found in and around three former US airbases, including
Bien Hoa, Da Nang and Phu Cat. As such, TCDD continues to adversely
affect human health and the environment as a persistent organic pollutant.
In addition to direct exposure from the soil, indirect exposure occurs as a
result of the apparent food-chain transfer of dioxin from contaminated soil
to fish, ducks, animals and, finally, humans.

As such, studies on dioxin and dioxin isomer levels in lactating mothers
are mainly carried out using breast milk. Maternal milk samples have
previously been found to contain high concentrations of these compounds
and thus have been used to monitor dioxin exposure in human. Numerous
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studies on dioxin-related adverse human health effects have shown TCDD
to be a risk factor for cancer, diabetes mellitus, cardiovascular disease,
Immunosuppression, progressive weight loss, neurotoxic effects and
adverse reproductive effects.

Some of the adverse effects associated with dioxin exposure may be
considerably mediated by alterations in endocrine function. As such, the
association of serum dioxin levels with total testosterone, corticoids,
adrenocorticotropic hormone (ACTH), luteinizing hormone (LH) and
thyroxin have been widely examined in animals, although the results of
these studies often differ under different conditions. In this respect, Li and
Wang have demonstrated that the biosynthesis of androgen, cortisol and
aldosterone is altered by the effect of dioxin-like PCB126 in human
adrenocortical H295R cells.

Typical physiological levels of endogenous hormones in serum are
extremely low, and the levels of free form hormones that actually cause an
effect in the cell are even lower (about 1-2% of total serum hormone
levels). Furthermore, the concentration of active hormones will vary based
on the age and physiological status of the individual. Dioxins have effects
at low dose that are not predicted by effects at higher dose as hormone
levels are known to be altered by low-dose exposure to this chemical.
Vandenberg has reviewed two major concepts in this respect, namely low
dose effects and dose-response curves in endocrine disrupting chemicals
(EDC:s).

There have been a few scientific studies concerning the effect of dioxin
exposure on human sex steroid hormones in Seveso residents and chemical
industry workers. However, there have been few reports regarding
alterations of adrenal hormone, cortisol and dehydroepiandrosterone
(DHEA) levels in residents of a dioxin-exposed area.

The purpose of this study was to further clarify the relationship
between dioxin exposure and steroid hormone levels in saliva, breast milk
and the serum of Vietnamese mothers by using a larger number of subjects
residing in a dioxin hot spot and a non-exposed area. A further aim was to
compare salivary steroid hormone levels with serum steroid hormone
levels determined by liquid chromatography-tandem mass spectrometry
(LC-MS/MS) analysis.
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Chapter 2: MATERIALS AND METHODS

Study area

- Agent Orange/dioxin hot-spot

- Agent Orange/Dioxin hot-spot: The hot-spot area selected was Phu Cat
Airbase, where chemical herbicides were stored and the aircraft used to
spray Agent Orange/Dioxin during the Vietnam war washed. This site is
located in Phu Cat district, Binh Dinh province, and is one of the three
dioxin hot spots in south Vietnam. The study subjects were chosen from
the population that had been living in and around Phu Cat airbase after
the war. Records show that 17,000 drums of Agent Orange, 9000 drums
of Agent White and 2900 drums of Agent Blue were stored there.

- Control area
The comparison site is a control area in the Kim Bang district, located

in Ha Nam province in North Vietnam. This site was not exposed to

chemical defoliants during the war. Both hot-spots and the control area are

rural and have not been affected by industrial pollution.

Nhém chirng
Kim Bang

Vi tuyén 17

Figure 2.1. The map of study area

Population

The study subjects consisted of 51 lactating women from the hot-spot area
and 59 from the non-exposed area. All mothers were aged between 20 and
33 years with children aged between 4 and 16 weeks at the time of the
study. A sample of breast milk was collected from lactating women in
September 2008 and serum and saliva samples were collected from the
same subjects one year later (August). All blood, breast milk and salivary
samples were collected in the morning (between 8.00 and 10.00 AM). The
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temperature in both areas was around 30-34°C at this time. After local
government officials and medical staff had explained the purpose of this
study to 110 lactating females (51 from the hot-spot area and 59 from the
non-exposed area), all agreed to participate in the study. A sample of about
20 mL of breast milk was collected from all participants. Saliva samples
(2-3 mL) were self-collected with support from medical staff. These
samples were collected by rinsing the mouth with water then transferring
the resulting mixture directly into a 15-mL bakelite test tube. Medical staff
used a 10-mL syringe to extract about 10 mL of venous blood from
lactating women and the serum was separated from this blood sample by
centrifugation (7000rpm x 10 minutes). The saliva and serum samples
obtained were conserved in chemically cleaned cooling containers and
frozen in dry ice over several days. All samples were then transported to
Japan and were stored at -70°C until analysis.

Mothers were asked to provide information concerning their family, age,
family income and residence period. The lactating mother's body mass
index was determined and compared between the two areas.

Newborn growth parameters, height, weight, and head and chest
circumference, were measured at hot-spot and control areas.

Analysis of dioxin in breast milk

Breast milk samples were analyzed following a previously reported
method (Tai et al., 2011; Tawara et al., 2011). After the extraction of fat
from 10 g of breast milk, 40-80 pg of 17 '3C,, labeled PCDD/PCDF
congeners were added as an internal standard.

A series of purification steps, involving alkali digestion and
chromatography on a multi-layer silica gel column and an active carbon-
dispersed silica gel column, was carried out to separate and collect the
PCDDs/PCDFs. The final sample extract was dried under nitrogen steam
and then re-dissolved by adding 20 ml of nonane containing 40 pg of
3C1,-1,2,3,4-TCDD and *Cy,-1,2,7,8-TCDF as external standards.
Finally, dioxin/furan/fractions were determined using high resolution mass
spectrometry (MS station-JMS-700, JEOL, Tokyo, Japan) equipped with
gas chromatography (HP-6980, Hewlett-Packard, Palo Alto, CA, USA).

The dioxin analysis was carried out in the selected ion monitoring mode
at a resolution of 10,000, and values obtained were converted to toxic
equivalents (TEQ) using the World Health Organization toxicity
equivalency factors (Van den Berg et al., 1998; VVan den Berg et al., 2006).
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Quality control and quality assurance were ensured following the
guidelines described in the Japanese Industrial Standard (JIS). Eligibilities
for the analysis of
dioxin were certified using the natural reference powder milk CRM607
provided by the European Commission.

The recovery rate was typically in the range of 60-95%, and the
detection limits were determined at a signal-to-noise ratio (S/N) of 3 on a
lipid basis. Values for congener concentrations below the detection limits
were set to 50% of the detection limits.

Analysis of serum steroids by LC-MS/MS

Human serum (200 pL) was mixed with purified water to a volume of
1.0 mL and then mixed with cortisol-’H, 1 ng, DHEA-?H, 100 pg, T-*H,
100 pg, progesterone-"*C3 100 pg, estrone-"*C; 100 pg and estradiol-"*C4
100 pg /100 puL as Internal standard (IS). Samples were extracted with 3
mL ethyl acetate and the organic layer evaporated. Once dry, it was
reconstituted in 50% methanol and applied to the Bond Elut C18 cartridge
(Varian, CA, USA) to separate the polar fraction (cortisol and cortisone)
from the less polar steroid fraction using acetonitrile solution. After elution
of the less polar fraction with 80% acetonitrile solution, the organic layer
was evaporated and the residue dried at 40°C for 1 h. Anhydrous picolinic
acid reagent A (27,28) was added to the dried samples and resulting
mixture allowed to stand at room temperature for 30 minutes. The reaction
was quenched by addition of 1 mL of 1% acetic acid and then applied onto
an InterSept pharm cartridge (GL Science, Toktyo, Japan) to remove
excess reagents. The picolinoyl steroid derivatives, androstenedione and
progesterone were then eluted with 80% acetonitrile and the solvent
evaporated. Dried samples were reconstituted in 50% acetonitrile (100
ul), and 2a 0 pL aliquot of solution applied to a Cadenza CD-C18 column
(Imtaki, Kyoto, Japan). LC-MS/MS was carried out using the gradient
elution technique with acetonitrile (A) and 0.1% formic acid (B) as mobile
phase solvents. The column was used at 40°C with a flow rate of 0.4
mL/min. Cortisol and cortisone fractions were directly assayed by LC-
MS/MS as described by Matsui et al
Analysis of salivary steroids by LC-MS/MS

The analytical procedure for steroids in saliva is shown in Fig 1.
Human saliva (1.0 - 1.5 mL) was mixed with IS (cortisol-*H, 1 ng, DHEA-
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H, 100 pg, T-*H, 100 pg, progesterone-*C; 100 pg, estrone-"*C; 100 pg
and estradiol-*C5 100 pg /100 pL). The resulting mixture was extracted
and fractionated according to the procedure used for serum. The
constituted samples were then applied to a Bond Elut C18 cartridge to
separate the polar (cortisol and cortisone) and non-polar steroid fractions
using 80% acetonitrile solution (3 mL). The polar and non-polar organic
phases were evaporated to dryness. The non-polar fraction was applied to
an ion cartridge column (OASIS MAX, 3g, waters, Massachusetts, USA)
prewashed with methanol (3 mL), 0.1 M NaOH (1 mL) and water (3 mL),
successively. The non-polar fraction was separated into an estrogen
fraction (estrone and estradiol) with methanol and a neutral fraction with
1% formic acid-methanol. The organic phase for both fractions was
evaporated to dryness. After derivatisation of the estrogen fraction with
2% pentafluorobenzyl bromide-acetonitrile (100 uL) and 5% KOH-ethanol
solution (50 pL) at 53°C, the derivatives obtained were furthermore
separated into the estrone and estradiol derivatives on an Intersept SI
cartridge column using 15-50% ethyl acetate-hexane. The estrone-3-
pentafluorobenzyl  fraction was converted to the estrone-3-
pentafluorobenzyl-17-hydorazino-2-methylpiridinium derivative, whereas
the estradiol-3-pentafluorobenzyl fraction was converted into estradiol-3-
pentafluorobenzyl-17-O-2-pyridinium ether using reagent B. Both
derivatives were purified on a Bond Elut C18 cartridge column to remove
excess reagent. The estrone and estradiol derivatives were mixed with 100
uL of 1% formic acid/methanol/acetonitrile (20:1:1) and a 20 pL aliquot of
this solution was applied to an Xterra CD-C18 column at 40 °C, eluting
with a mobile phase gradient of 1% formic acid in acetonitrile.
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sample
Solvent Extract
| Solid Column

polar steroids Non-polar steroids

[ Ton exchange column ]
I ' |

{ DHEA, Adione |
|

Picolinolyl derivative ‘ Benzyl derivative

{ LCMS/MS Determination

Fig. 2.2 Analytical method of salivary or serum steroid hormones
Estimation of the daily dioxin intake in infants from breast milk (DDI)

The daily dioxin intake was estimated following the previous
publications with the assumption that the infant (0-24 weeks) consumes
800 ml of milk per day and the weight of infant at this period. The
intake value was calculated by the equation below: DDI = 800 x (% fat
of milk/100) x (PCDDs/PCDFs TEQ pg/g lipid)/(Kg)

Statistical analysis

All the statistical analyses were carried out using the SPSS 12.0
Software and Microsoft Excel 2007.

Statistical comparisons of the mean differences between two areas
were performed using Student's t-test or the Mann — Whitney test for
categorical variables.

Ethics
+ All case study participants were volunteer and not coerced.

+ The Medical Ethics Committee of Kanazawa University approved this
study.The permission number was Health 89, in 2008.
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CHAPTER 3. RESULTS

Comparison of study subject characteristics between the Kim Bang
and Phu Cat areas

Table 3.1. Characteristics of lactacting mothers in Kim Bang and Phu Cat
areas

Group Kim Bang Phu Cat
Index n [Mean| SD | n | Mean |SD P
Age (years) 59 | 258 | 29 | 51 | 27,3 |3,8| <0,05
Weight (kg) 59 |152,2| 50 | 51 | 152,0 |5,3| >0,05
Height (cm) 59 | 48,4 | 49 | 51 | 48,4 |6,7| >0,05
BMI (kg/m?) 59 | 20,9 | 19 | 51 | 20,9 |2,2|>0,05
Residence period (years) | 59 | 21,6 | 56 | 51 | 22,7 |4,1| >0,05

Table 3.1, which presents the characteristics of lactating women from the
two study areas (n=110), shows the age, weight, height and BMI. These
values do not differ significantly between the two areas. Likewise, the
residence period are similar for both areas.

Table 3.2. Comparisons of the body size of infants and the DDI in the 3
age groups from Kim Bang and Phu Cat areas

Period Index Kim Bang Phu Cat 0
n | Mean| SD | n | Mean | SD

Age (weeks) 19| 94 16 [29] 9,0 1,9 | >0,05
Under Height (cm) 19| 592 | 28 | 29| 60,0 3,2 | >0,05
3 Weight (g) 19 | 5372,6 | 661,5| 29 | 5439,3 | 1018,9 | >0,05
months Head (cm) 19| 390 | 1,3 | 29| 39,1 1,6 | >0,05
Chest (cm) 19| 398 | 19 |29 | 394 2,8 | >0,05
DDI (TEQ pg/dl) | 19| 94 46 29| 276 | 13,4 |<0,001
Age (weeks) 40| 153 | 35 | 22| 143 25 | >0,05
Height (cm) 40| 624 | 25 |22| 624 2,7 | >0,05
3to4 | Weight (g) 40 | 6327,3|832,5| 22 | 6100,9 | 808,8 | >0,05
months | Head (cm) 40| 408 | 18 |22| 408 1,7 | >0,05
Chest (cm) 40| 416 | 21 | 22| 40,6 2,2 | >0,05
DDI (TEQ pg/dl) | 40| 7,5 3,1 22| 251 | 14,6 |<0,001

Table 3.2 shows the comparison of body size of infants of three age
groups and the daily dioxin intake from breast milk (DDI). DDI in hot-spot
Phu Cat areas were over 3-fold greater than in the Kim Bang area at under
3 to 4 months of age.

However, there were no significant differences in the growth parameter
means (height, weight, head and chest) between both area.
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Table 3.3. Dioxin isomer levels of maternal breast milk in Kim Bang and

Phu Cat areas

] o Kim Bang Phu Cat
TEQ isomers dioxin PC/
(pg/g lipid) n Mea D Medi n Mea D Medi | kg P
n an n an

2,3,7,8-TeCDD 59/0,458|0,344| 0,337 |51|1,455| 0,709 | 1,266 | 3,8 | ***
1,2,3,7,8-PeCDD 59(1,300(0,572|1,211 |51|4,241 /1,736 | 4,022 | 3,3 | ***
1,2,3,4,7,8-HXCDD |59|0,064|0,025| 0,063 |51/0,198|0,081| 0,178 | 2,8 | ***
1,2,3,6,7,8-HXCDD |59|0,140(0,064 | 0,129 |51/0,686|0,305| 0,625 | 4,9 | ***
1,2,3,7,89-HXCDD |59|0,061|0,027| 0,058 |51/0,261|0,110| 0,227 | 3,9 | ***
1,2,3,4,6,7,8-HpCDD (59| 0,026 {0,019 0,023 |51/0,135/0,061| 0,128 | 5,5 | ***
OCDD 59/0,004|0,002| 0,003 |51|0,021| 0,009 | 0,019 | 5,9 | ***
2,3,7,8-TeCDF 59/0,068|0,029| 0,066 [51|0,063| 0,032 | 0,061 | 0,9 |>0,05
1,2,3,7,8-PeCDF 59/0,014|0,007|0,013 |51|0,058| 0,033 | 0,051 | 4,0 | ***
2,3,4,7,8-PeCDF 59/0,921|0,339|0,867 |51|1,777|0,607 | 1,710 | 2,0 | ***
1,2,34,78-HXCDF |59/0,193|0,072| 0,184 |51({1,447|0,784 1,289 | 7,0 | ***
1,2,3,6,7,8-HXCDF |59|0,166|0,065| 0,161 |51/0,850|0,416| 0,769 | 4,8 | ***
1,2,3,7,89-HXCDF  |59|0,014|0,007| 0,012 |51/0,037|0,027| 0,027 | 2,2 | ***
2,3,4,6,7,8-HXCDF |59/0,056|0,030| 0,050 |51/0,147|0,061 | 0,133 | 2,7 | ***
1,2,3,4,6,7,8-HpCDF |59|0,017(0,023| 0,013 |51/0,164|0,116| 0,135 | 10,8 | ***
1,2,3,4,7,8,9-HpCDF |59|0,002|0,001| 0,002 |51/0,017|0,012| 0,013 | 8,4 | ***
OCDF 59/0,000|0,000 0,000 |51|0,000| 0,001 | 0,000 | 3,7 | ***
Total PCDDs 59/2,053|0,910| 1,849 |51|6,997|2,715| 6,563 | 3,5 | ***
Total PCDFs 59/1,451|0,495|1,319 |51|4,561|1,835| 4,304 | 3,3 | ***
Total PCDDs + 11,55 11,03

PCDFs 59/3,505|1,356| 3,140 |51 g 4,079 9 35 | ***

The toxic equivalent dioxin isomer levels in the milk of lactating
mothers in Phu Cat and Kim Bang area are shown in table 3.4. The levels
of 17 dioxin isomers were higher in Phu Cat than in Kim Bang area
(p<0,001) excepting the level of 2,3,7,8-TeCDF. The total toxic equivalent

PCDDs/PCDFs levels were higher in Phu Cat than in Kim Bang.
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Table 3.4. Dioxin isomer levels between primipara and multipara in Kim
Bang and Phu Cat areas

) o Primipara Multipara
TEQ isomers dioxin _ "M p
(pg/g lipid) n [Mean| SD Medi n| M| op Medi
an n an
2,3,7,8-TeCDD 37|1,203(0,813| 1,052 |73(0,777|0,656| 0,559 | 1,5  **

1,2,3,7,8-PeCDD 37|3,499|2,338| 2,810 |73|2,240|1,539|1,855 | 1,6 | **

1,2,3,4,7,8-HxCDD  |37|0,155|0,111| 0,105 |73|0,112|0,071|0,096 | 1,4 | *

1,2,3,6,7,8-HxCDD  |37|0,510|0,421| 0,324 |73|0,334|0,286| 0,212 15 | *

1,2,3,7,8,9-HxCDD |37|0,194|0,152| 0,132 |73|0,134|0,107|0,093 | 1,4 | *

1,2,3,4,6,7,8-HpCDD 37|0,093|0,083| 0,055 | 73/0,068|0,060 (0,040 | 1,4 >0,05

OCDD 37/0,013|0,011| 0,010 73/0,011|0,010(0,006 | 1,2 |>0,05

2,3,7,8-TeCDF 37/0,0640,030| 0,059 73/0,067|0,030(0,065| 1,0 >0,05

1,2,3,7,8-PeCDF 37/0,035|0,033| 0,022 73/0,034|0,031|0,023 | 1,0 |>0,05

2,3,4,7,8-PeCDF 37/1,632|0,675| 1,512 |73|1,158|0,568 | 0,992 | 1,4 | ***

1,2,3,4,7,8-HxCDF  |37|0,933|0,886| 0,412 |73|0,694|0,785|0,286 | 1,3 | *

1,2,3,6,7,8-HXxCDF  |37|0,574|0,470| 0,335|73(0,437|0,429| 0,220 1,3 | *

1,2,3,7,8,9-HxCDF  37/0,029|0,025| 0,016 | 73/0,023|0,021|0,015| 1,3 |>0,05

2,3,4,6,7,8-HxCDF  |37/0,111 0,075/ 0,087 |73|0,092/0,060| 0,076 ' 1,2 |>0,05

1,2,3,4,6,7,8-HpCDF 37/0,097|0,106| 0,051 | 73/0,080|0,110( 0,020 | 1,2 |>0,05

1,2,3,4,7,89-HpCDF 37/0,010|0,012| 0,004 73/0,008|0,010( 0,003 | 1,3 |>0,05

OCDF 37/0,000|0,000| 0,000 73/0,000|0,000(0,000| 1,0 >0,05
Total PCDDs 37|5,668|3,805| 4,138 |73|3,675|2,545[3,150 | 1,5 | **
Total PCDFs 37|3,487|2,179| 2,688 |73/2,592|1,887|1,916 | 1,3 | **
Total PCDDs +

3719,154 5,846| 7,080 | 73|6,268 4,212 5,064 | 1,5 | **

PCDFs

Table 3.4 shows the dioxin levels of toxic equivalent PCDDs, PCDFs
and total PCDDs/PCDFs in the breast milk of primipara and multipara.
The dioxin isomers including 2,3,7,8-TeCDD, 1,2,3,7,8-PeCDD,
1,2,3,4,7,8-HxCDD, 1,2,3,6,7,8-HxCDD, 1,2,3,7,8,9-HxCDD, 2,3,7,8-
TeCDF, 1,2,3,4,7,8-HXCDF and 1,2,3,6,7,8-HXCDF in primiparas were
significantly higher than those in multiparas. The other compounds
showed a relatively high trend.
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Comparisons of steroid hormone concentrations in saliva
Comparisons of steroid hormone concentrations in saliva of mother

Table 3.5. Steroid hormone concentrations in saliva of lactating mothers
after 4-16 weeks of birth in Kim Bang and Phu Cat areas
Area Kim Bang Phu Cat

Hormone n (Mean| SD [Median| n |Mean| SD |Median
Cortisol (ng/ml) 36| 176 1,10 1,74 |38 2,95 | 2,06 | 256 (<0,01
Cortisone (ng/ml) | 36| 9,76 | 517 | 954 381459 | 6,37 | 13,03 |<0,01
DHEA (pg/ml) 36 [130,41|74,28| 124,0 |38|204,39 121,32| 160,0 |<0,01
A-dione (pg/ml) 36 | 45,09 |20,76| 43,75 [38|43,82 | 17,59 | 42,0 [>0,05
Estradiol (pg/ml) |17 | 0,14 {0,08| 0,13 38| 0,15 0,16 | 0,12 |>0,05

Table 3.5 shows the salivary concentrations of the five steroid hormones
studied for the two areas including cortisol, cortisone, DHEA, A-dione and
estradiol. Cortisol, cortisone and DHEA concentrations can be seen to be
significantly higher in lactating mothers from Phu Cat area than in those
from Kim Bang area (p<0,01). There were no significant differences in
saliva A-dione and estradiol levels.

Table 3.6. Steroid hormone concentrations in saliva of primiparas after 4-
16 weeks of birth in Kim Bang and Phu Cat areas

P

Area Kim Bang Phu Cat

P

Hormone n | Mean| SD |Median| n | Mean| SD |Median

Cortisol (ng/ml) | 9| 1,68 | 144 | 167 |18 3,08 | 2,79 | 2,34 | >0,05
Cortisone (ng/ml) | 9 | 8,93 | 6,87 | 8,47 |18|14,99 |7,45| 13,03 | >0,05
DHEA (pg/ml) 911009908 | 759 |18|187,3|99,9 | 154,3 | <0,05
A-dione (pg/ml) | 9 | 49,80 |28,47| 49,35 | 18 | 43,58 |18,31| 41,35 | >0,05

Estradiol (pg/ml) | 5| 0,20 | 0,09 | 0,20 | 18| 0,14 | 0,15 | 0,11 | >0,05

Table 3.6 shows the salivary concentrations of five steroid hormones
(cortisol, cortisone, DHEA, A-dione and estradiol) for primipara study
subjects from the both areas. DHEA concentrations was significantly
higher in primipara in Phu Cat than in Kim Bang area (p<0,05). There
were no significant differences between the two areas for any of the other
salivary hormones.
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Table 3.7. Steroid hormone concentrations in saliva of multiparas after 4-
16 weeks of birth in Kim Bang and Phu Cat areas

Area Kim Bang Phu Cat
Hormone n[Mean| SD |Median| n |[Mean| SD |Median| P
Cortisol (ng/ml) 27| 1,81 | 1,03 | 189 |20| 3,03 | 1,40 | 3,23 |<0,01
Cortisone (ng/ml) |27| 10,09 | 4,77 | 10,30 | 20 | 14,64 | 541 | 15,24 |<0,05
DHEA (pg/ml) |27(136,90 68,93 | 141,00 | 20 |214,69|144,54| 153,00 |>0,05
A-dione (pg/ml) (27| 42,64 | 17,82| 37,90 | 20 | 45,91 | 17,58 | 47,90 |>0,05
Estradiol (pg/ml) 12| 0,12 | 0,06 | 0,12 |20 | 0,17 | 0,48 | 0,12 |>0,05

Table 3.7 shows the five steroid hormones concentrations in saliva for
multiparas in the Kim Bang and Phu Cat areas. Salivary cortisol and
cortisone concentrations were found to be significantly higher in women
from Phu Cat than those from Kim Bang area. There were no significant
differences between the two areas for any of the other salivary hormones.

Table 3.8. Steroid hormone concentrations in saliva of lactating mothers

after 1 year of breastfeeding in Kim Bang and Phu Cat areas

Area Kim Bang Phu Cat

Hormone n [Mean| SD |Median| n | Mean| SD Median| "

Cortisol (ng/ml) 58| 1,41 | 1,01 | 1,10 |50 2,48 | 158 | 197 |<0,001
Cortison (ng/ml) |58| 8,08 | 3,32 | 7,74 |50 11,89 | 458 | 10,99 |<0,001
DHEA (pg/ml) |58(148,83|67,19| 133,75 | 49 |{170,30|86,44 | 154,70 | >0,05
A-dione (pg/ml) |58| 63,29 [31,97| 55,45 | 50 | 61,75 |32,40 55,05 | >0,05
Estradiol (pg/ml)|58| 0,29 {0,30| 0,18 |50| 0,34 | 0,33 0,22 |>0,05
Estron (pg/ml) |58 1,35 |131| 085 |50| 155 |1,42 | 1,14 |>0,05

Table 3.8 shows the salivary concentrations of six steroid hormones
(cortisol, cortisone, DHEA, A-dione, estrone, and estradiol) for all study
subjects (n=110) from Phu Cat and Kim Bang areas. Salivary cortisol and
cortisone concentrations were found to be significantly higher in women
from the dioxin hot-spot area than those from the non-exposed area
(p<0,001). There were no significant differences between the two areas for
any of the other salivary hormones.

Table 3.9. Comparisons of steroid hormone concentrations in saliva of

primiparas after 1 year of breastfeeding in Kim Bang and Phu Cat areas.

Area Kim Bang Phu Cat

Hormone n[Mean| SD |Median| n |[Mean| SD |Median| P

Cortisol (ng/ml) (16| 1,41 | 084 | 1,13 |20 | 2,43 | 1,44 | 1,97 |<0,05
Cortison (ng/ml) (16| 8,36 | 325 | 842 |20 |12,38| 4,11 | 11,59 |<0,01
DHEA (pg/ml) |16/131,51|59,31| 115,40 | 20 |188,25/90,34 | 184,00 | >0,05
A-dione (pg/ml) |16| 71,62 |51,31| 52,95 | 20 | 65,75 |38,01| 57,65 |>0,05
Estradiol (pg/ml)|16| 0,31 | 0,25 | 0,27 | 20| 0,40 | 0,41 | 0,26 |>0,05
Estron (pg/ml) (16| 156 | 1,70 | 094 | 20| 1,83 | 1,92 | 1,12 |>0,05
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Table 3.9 shows the steroid hormones concentrations in saliva for
multiparas after 1 year of breastfeeding. Salivary cortisol and cortisone
concentrations were found to be significantly higher in women from Phu
Cat than those from Kim Bang area. There were no significant differences
between the two areas for any of the other salivary hormones.

Table 3.10. Comparisons of steroid hormone concentrations in saliva of
multiparas after 1 year of breastfeeding in Kim Bang and Phu Cat areas

Area Kim Bang Phu Cat
Hormone n|{Mean| SD |Median| n |Mean| SD |Median P

Cortisol (ng/ml) (42| 1,41 | 1,07 | 1,10 | 30| 2,51 | 169 | 197 <0,01

Cortison (ng/ml) |42| 7,97 | 3,38 | 7,66 |30 |1157|4,92 | 10,61 <0,01

DHEA (pg/ml) [42|155,42|69,48 | 140,90 | 29 |157,92|82,96| 144,10 | >0,05

A-dione (pg/ml) |42] 60,12 | 20,50 | 55,45 | 30 | 59,08 |28,44| 52,35 >0,05

Estradiol (pg/m)[42] 0,29 | 0,32 | 0,15 [30] 0,29 | 0,25| 0,21 [>0,05

Estron (pg/ml) 42| 1,27 | 1,14 | 0,84 | 30| 1,37 | 0,95 | 1,20 >0,05

Table 3.10 shows the steroid hormones concentrations in saliva for
multiparas after 1 year of breastfeeding. Salivary cortisol and cortisone
concentrations were found to be significantly higher in women from Phu
Cat than those from Kim Bang area. There were no significant differences
between the two areas for any of the other salivary hormones.
Comparisons of steroid hormone concentrations in saliva of infant
Table 3.11. Steroid hormone concentrations in saliva of infants in the Kim
Bang and Phu Cat areas

Area Kim Bang Phu Cat
Hormone n |Mean| SD |Median| n [Mean| SD |Median P
Cortisol (ng/ml) 99 | 333 (194 295 |51| 3,86 |288| 286 |>0,05
Cortison (ng/ml) 59 | 062 |0,76 038 |51| 0,61 | 053 | 0,45 |>0,05
DHEA (pg/ml) 57 | 83,30 (48,83 73,00 |50|45,30|28,58| 37,50 (<0,001
Table 3.12 shows the steroid hormones concentrations in saliva for all
infants in the Kim Bang and Phu Cat areas. Salivary DHEA concentration
was found to be significantly lower in infant from Phu Cat than in Kim
Bang area. There were no significant differences between the two areas for
cortisol and cortisone salivary hormones.
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Comparisons of steroid hormone concentrations in maternal breast milk
Table 3.12. Comparisons of steroid hormone concentrations in breast milk
of mother in Kim Bang and Phu Cat
Area Kim Bang Phu Cat
Hormone n|Mean| SD |Median| n | Mean| SD |Median| "
Cortisol (ng/ml) [35| 1,92 = 161 | 152 |35| 336 | 224 | 331 |<0,01
Cortison (ng/ml) | 35| 752 | 330 | 755 |35 899 | 244 | 865 |<0,05
A-dione (pg/ml) |35|246,69|142,36| 209,40 | 34 | 218,66|133,71| 190,50 |>0,05
Estradiol (pg/ml)| 35| 0,22 | 0,15 | 0,07 |34 011 | 0,16 | 0,07 |>0,05
Table 3.12 shows the steroid hormone concentrations in breast milk for
all mothers in two areas including cortisol, cortisone, A-dione and
estradiol. Cortisol and cortisone concentrations can be seen to be
significantly higher in lactating mothers from Phu Cat area than in those
from Kim Bang area. There were no significant differences for A-dione
and estradiol concentrations in breast milk.
Table 3.13. Comparisons of steroid hormone concentrations in breast milk
of primiparas in Kim Bang and Phu Cat areas
Area Kim Bang Phu Cat
Mean| SD |Median| n |Mean| SD [Median P
1,78 | 169 | 132 |14 |341 | 2,78 | 2,21 |>0,05
Cortison (ng/ml) 6,41 | 476 | 644 |14 838 | 253 | 8,15 |>0,05
A-dione (pg/ml) |8(210,6|112,5| 237,7 | 14 [172,4|85,81| 171,7 |>0,05
Estradiol (pg/ml) |8| 0,24 | 0,12 | 0,09 |14 | 0,09 | 0,07 | 0,07 |>0,05
Table 3.13 shows the steroid hormone concentrations in breast milk
primiparas in two areas. There were no significant differences for any of
all hormones concentrations in breast milk.
Table 3.14. Comparisons of steroid hormone concentrations in breast milk
of multiparas in Kim Bang and Phu Cat areas
Area Kim Bang Phu Cat
Hormone n| Mean| SD |Median| n |Mean| SD |Median P
Cortisol (ng/ml) 26| 2,01 | 162 | 154 (18| 319 | 186 | 345 | <0,05
Cortison(ng/ml) |26 | 795 | 2,77 | 7,77 |18| 925 | 234 | 9,48 | >0,05
A-dione (pg/ml) |26 | 253,08 |151,53| 207,00 | 17 |256,46|160,27| 239,40 | >0,05
Estradiol (pg/ml) |26 1 0,12 | 0,16 | 0,04 |17| 0,13 | 0,23 | 0,07 |>0,05
Table 3.14 shows the steroid hormone concentrations in breast milk
multiparas in two areas. Cortisol concentration was higher significant in
Phu Cat than in Kim Bang area There were no significant differences for
any of other hormones concentrations in breast milk.

Hormone
Cortisol (ng/ml)

0o (00|00 |5
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Comparisons of steroid hormone concentrations in serum of mother

Table 3.15. Comparisons of steroid hormone concentrations in serum of
mother in Kim Bang and Phu Cat

Area Kim Bang Phu Cat
Hormone n| Mean| SD |[Median|n| Mean | SD [Median P

Cortisol (ng/ml) 58| 78,54 | 37,07 | 66,25 |50| 114,28 | 52,81 | 96,70 |<0,001

Cortison (ng/ml) [58| 22,35 | 6,92 | 21,95 |50| 27,57 | 6,30 | 27,55 |<0,001

DHEA (pg/ml) |58|4805,32(2090,86|4446,35|50|5042,99|2614,83|4504,65| >0,05

A-dione (pg/ml) |581799,58| 745,46 |1649,80/50|1611,81 | 784,76 |1463,65| >0,05

Estradiol (pg/ml) (58| 39,78 | 49,93 | 21,90 |50/ 34,39 | 36,05 | 19,35 | >0,05

Estron (pg/ml)  [58| 39,92 | 36,72 | 26,20 |50 29,89 | 25,09 | 21,55 | >0,05

Table 3.15 shows the serum levels of the six steroid hormones studied
for the two areas. Cortisol and cortisone concentrations were significantly
higher in Phu Cat than those in Kim Bang (p<0,001). There were no
significant differences in serum DHEA, A-dione, estrone, and estradiol |
concentrations.

Table 3.16. Comparisons of steroid hormone concentrations in serum of
primiparas in Kim Bang and Phu Cat

Area Kim Bang Phu Cat
Hormone n| Mean| SD |Median|n| Mean | SD |Median P
Cortisol (ng/ml) 16| 77,67 | 37,37 | 73,45 (20| 112,77 | 54,00 | 96,10 | <0,05
Cortison (ng/ml) 16| 21,78 | 5,65 | 21,95 20| 29,93 | 5,73 | 29,15 |<0,001
DHEA (pg/ml) 116/4670,28|2086,34 4507,10|20|5366,45|2641,46|4832,05| >0,05
A-dione (pg/ml) 116/2011,19(1127,11/1610,00({20|1720,26| 845,61 |1527,10| >0,05
Estradiol (pg/ml) 16| 43,62 | 38,98 | 30,15 |20| 35,76 | 33,03 | 21,30 | >0,05
Estron (pg/ml) 16| 49,75 | 45,38 | 27,60 |20| 28,68 | 24,31 | 20,90 | >0,05
Table 3.16 shows the steroid hormones concentrations in serum for
primiparas. Serum cortisol and cortisone concentrations were significantly
higher in primiparas from Phu Cat than those from Kim Bang area. There
were no significant differences between the two areas for any of the other
serum hormones.
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The ratios of salivary hormone and serum hormone concentrations of
lactating mothers after 1 year of breastfeeding

Table 3.17. The ratios of salivary hormone and serum hormone
concentrations in Kim Bang and Phu Cat

Area Kim Bang Phu Cat
Hormone n Ratio n Ratio P
Cortisol 58 1,71+0,66 50 2,26+0,94 <0,01
Cortison 58 35,8+10,3 50 45,2+16,8 <0,01
DHEA 58 3,25+1,12 49 4,08+2,84 >0,05
A-dion 58 3,48+0,57 50 4,41+2 43 <0,05
Estradiol 58 0,90+0,39 50 1,52+2,13 <0,05
Estron 58 3,66+1,91 50 6,94+6,78 | <0,001

Table 3.17 shows the ratio of salivary to serum steroid hormone

concentrations. These ratios are significantly higher in Phu Cat than those
in Kim Bang area.

Correlation between dioxin level in breast milk and steroid hormones
concentration.
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Fig. 3.1. The correlation between cortisol (A), cortisone (B)

concentration in saliva and dioxin level in breast milk of primiparas
after 4-16 weeks of birth.
Fig. 3.1 shows the correlation between salivary cortisol (A) or cortisone
(B) and breast milk dioxin levels (p<0,05). These correlations are
expressed by way of a nonlinear as dose—response curve as inverse U-
shape between cortisol or cortisone and dioxin levels.
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Fig. 3.2 shows the correlation between salivary cortisol (A) or cortisone
(B) and dioxin levels in Phu Cat and Kim Bang area. Significant and
positive correlations between salivary cortisol or cortisone and breast milk
dioxin levels can be seen (p<0,001).
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Fig. 3.3. The correlation between cortisol (A), cortisone (B) and DHEA (C)
concentration in saliva of infant 3 years and dioxin level in breast milk.

The fig 3.3 shown the correlations of nonlinear as dose—response curve as
inverse U-shape between salivary cortisol or cortisone and breast milk
dioxin levels can be seen in infant 3 years. There was significant negative
correlation between the salivary DHEA and dioxin levels in maternal
breast milk (p<0,001).
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Fig. 3.4. The correlation between dioxin level and cortisol (A),
cortisone (B) concentration in breast milk.
These correlation is expressed by way of a nonlinear as dose—response
curve as inverse U-shape between cortisol and dioxin levels in breast milk.
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Fig. 3.5 shows the correlation between serum cortisol (A) or cortisone (B)
and breast milk dioxin levels (p<0,001). These correlations are expressed
by way of a linear equation as y = Ax + B, where x is the dioxin levels in
maternal breast milk and y the steroid hormone levels

Chapter 4: DISCUSSION

Characteristics of study area and population

The study region in this investigation (Phu Cat) is one of three major
dioxin hot-spot areas in Vietnam. Indeed, according to Dwernychuk
(8,46), the concentration of TCDD recorded at Phu Cat is 194 pg/g in
sediment, and the Hatfield Consultancy (47) has reported that the
maximum TCDD level of 236,000 pg/g TCDD in soil taken from the
vicinity of Phu Cat is much higher than the internationally recognized
standard of 1000 pg/g TCDD in soil. Dioxin is a persistent environmental
toxin that accumulates in fish, poultry, animals and humans because of its
lipophilic nature (34). Dioxin accumulates in adipose tissue and its half-
life in adult humans is about 7-11 years (4,35).

We have demonstrated in this study that dioxin levels in maternal breast
milk are three- to fivefold higher in the hot-spot area than in the non-
exposed area despite the fact that more than 40 years have passed since the
end of war (Table 5). This result is consistent with our previous study (20).
As similar study in Seveso estimated that the TCDD concentration in
females was fivefold higher in the exposed area than in a control area after
30 years (6). These studies suggest that the dioxin burden in humans
continues in the long term after environmental exposure.

These values do not differ significantly between the two areas for the
characteristics of lactating women from the two study areas as age, weight,
height and BMI. Likewise, the family income and residence period are
similar for both areas.

There were no significant differences in the mean of growth parameters
(height, weight, head and chest) between hot-spot and control area.
Likewife the level of daily dioxin intake was around 3-fold higher than in
control area at less than 3-4 months. Children in hot-spot remain to be
exposed by breastfeeding from their mothers having high dioxin level.
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Hue’s study in hot-spot Da Nang also showed the average DDI level
Is higher than in control area.
Dioxin level in breast milk

We have demonstrated in this study that dioxin levels in maternal breast
milk are three- to five fold higher in hot-spot Phu Cat than in the control
Kim Bang area despite the fact that more than 45 years have passed since
the end of war. As similar study in Seveso estimated that the TCDD
concentration in females was five fold higher in the exposed area than in a
control area after 30 years. These studies suggest that the dioxin burden in
humans continues in the long term after environmental exposure.

Steroid hormone level in saliva and serum

Salivary cortisol and cortisone levels were found to be significantly
higher in the dioxin hot-spot Phu Cat than in Kim Bang area. Furthermore,
serum cortisol and cortisone levels were also significantly higher in the
dioxin hot-spot. We have recently reported a similar study of salivary
steroid hormone levels in primiparae in a dioxin hot-spot area. Our present
study of all lactating women (first, second or third child), which included a
larger number of subjects, revealed significantly higher serum and salivary
cortisol and cortisone levels in lactating women from the dioxin hot-spot
area.

Both salivary and serum cortisol levels have been investigated in the
same subjects to elucidate the association with dioxin concentration.
Salivary cortisol levels are more strongly correlated with dioxin levels than
serum cortisol. A similar result was obtained for cortisone.

It is likely that salivary cortisol or cortisone concentrations better reflect
the hypothalamic-pituitary-adrenal axis in humans than total serum
hormone concentration.

DHEA is synthesized only in the adrenal cortex of infant while it
synthesis in the adrenal cortex and ovary from latacting mother. With high
concentrations of dioxin causes inhibition of the enzyme CYPL17
processing lyase activity on the 2 functions hydroxylation (17 lyase) and
cleavage (20 lyase), at lower doses to stimulate the activity of these
enzymes in androgen biosynthesis adrenal cortex. That due to reduced
DHEA levels in children of 3 years.

Ratio of salivary steroid hormone and serum steroid hormones We
also determined the ratios of free to protein-bound hormones from salivary
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and serum hormone concentrations. The ratio of each salivary to serum
hormone concentration, there was not significantly higher in the dioxin
hot-spot than in the non-exposed area for DHEA. These higher ratios may
be related to any one of the numerous effects of dioxin exposure on
endocrine disruption. In other words, dioxin may have an effect on steroid
binding proteins, SHBG and CBG, and may influence the natural balance
of hormone circulation.

Studies examining the effects of low-dose TCDD exposure on
thyroid function have shown that a mixture of PCBs, PCDDs and PCDFs
reduces thyroxine levels in rat. It should be noted that low doses of this
chemical also affect immune function
Relationship of dioxin in maternal breast milk and steroid hormone

The dose-response analyses with dioxin and hormone levels show a
linear relationship in the dioxin level range 2-25 pg/g lipid. The adrenal
gland is a major accumulation site for lipophilic dioxins and PCBs in the
body. Three types of steroid hormones (cortisol, aldosterone and DHEA)
are synthesized in the adrenal gland and their levels, and therefore ratios,
are regulated by ACTH. In our study, the concentrations of cortisol and
cortisone in both serum and saliva were found to be significantly higher in
the hot-spot than those in the non-exposed area, whereas the DHEA level
varied less between the two areas. From these findings, we suggest that
dioxin may directly affect the adrenal gland by enhancing the activity of
enzymes that convert pregnenolone into cortisol or cortisone, thus
resulting in higher levels of both these corticoids whilst leaving DHEA
levels relatively unchanged. This hypothesis is supported by the molecular
experimental findings of Li and Wang, who reported that dioxin-like
PCB126 stimulates cortisol synthesis by inducing 11p-hydroxylase, 21-
hydroxylase and 17a-hydroxylase activity, which is based on the
CYP11B1, CYP21B and CYP17 pathways necessary for cortisol
biosynthesis, respectively. In contrast, dioxin appears not to affect 17,20-
lyase activity in the CYPL17 pathway, thus resulting in essentially
unchanged DHEA levels for the two areas.

Bestervelt has reported that TCDD may increase ACTH
concentrations by increasing the rate of transcription of pro-
opiomelanocortin gene and/or rat pituitary culture at a concentration of 10
7. 10° M. Maximal secretion of ACTH occurred at a TCDD dose of
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between 10™ - 107> M, whereas it was decreased at low and high dose of
TCDD except of maximal range, thus meaning that the dose response
curve is an inverted U-shape. In light of these findings, dioxin may directly
affect the adrenal gland rather than the pituitary. TCDD therefore clearly
affects ACTH secretion. On primiparae in a dioxin hot-spot area, which
also showed increased salivary cortisol and cortisone level, also gave an
inverted U-shape for the TEQ dioxin levels. The current study in 110
lactating mothers also showed increased cortisol and cortisone levels in
serum and saliva. However, the dose-response model between steroid
hormone levels and dioxin could be fit by a straight line in the form Y =
aX+b rather than a non-linear inverted U-shaped curve. This result appears
to show that the dose response of dioxin to corticoid synthesis in these
lactating women occurs by stimulating dose-response.

CONCLUSION

1. The dioxin in breast milk of lactating mothers in Phu Cat, Binh Dinh

The breast milk dioxin level was 11,558 + 4,079 in Phu Cat pg/g lipid. that
was 3,5 times higher than in Kim Bang. The most isomers of dioxin in breast
milk were significant higher in Phu Cat than in Kim Bang (p <0,001).

The breast milk dioxin level in primipara was 9,154 + 5,846 pg /g lipid,
that was significat 1,5 times higher than in multipara.
2. The steroid hormones concentration
2.1. The steroid hormones concentration in saliva in lactating mother

The cortisol and cortisone concentrations in saliva were significant
higher in Phu Cat than in Kim Bang, (p <0,01).

The DHEA concentration in saliva was significant higher in Phu Cat
than in Kim Bang after 4 to 16 weeks of breastfeeding, (p <0,01).
2.2. The steroid hormones concentration in saliva in infant

The mean of DHEA concentration in saliva of infant 3 years in Phu Cat

was 45,30 + 28,58 pg/ml, that was lower significantly than in Kim Bang.

There were no significant differences between the two areas for cortisol
and cortisone salivary hormones.
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2.3. The steroid hormones concentration in breast milk

The cortisol and cortisone levels in breast milk were found to be
significantly higher in lactating mother from Phu Cat than those from kim
Bang (p<0,001).

There were no significant differences on androstenedione and estradiol in

breast milk between the two areas.
2.4. The steroid hormones concentration in serum

Serum cortisol and cortisone levels were found to be significantly
higher in women from Phu Cat than those from Kim Bang (p<0,001).
There were no significant differences on DHEA, androstenedione, estrone
and estradiol in serum between the both areas.
3. Relationship of dioxin in maternal breast milk and steroid hormone

Significant and an inverted U-shape correlations between breast milk
dioxin levels and salivary cortisol (r’=0,098; p<0,05) or cortisone
(r*=0,094; p<0,05) or breast milk cortisol (r’=0,114; p<0,05) can be seen
in primiparas after 4 to 16 weeks of breastfeeding.

There were positive correlation between breast milk dioxin level and
cortisol or cortisone in saliva and serum of lactating mothers after 1 years
of breastfeeding.

There were negative correlation between breast milk dioxin level and
salivary DHEA of infant 3 years of age (r*=0,129 va p<0,001).

There were strongly correlation between salivary steroid hormone
concentrations with those in breast milk or serum.

PETITION

Further research should continue to evaluate endocrine disorder by
dioxin in people living in dioxin hot-spot, especially on children.



