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1 é)ng quan

o Kién thuc co ban

o Cac nguyén to vi lugng can thiet
n  Dong (Cu)
n  Kém (Zinc)
n  Sat (Iron)

n  Sélen (Selenium)

o Cac nguyén to vi lugng co hai
n  Chi

n  Nhom (Aluminium)



.
Dinh nghia

La nguyen t6 hoa hoc (thwong la kim lpai) ma co the con
nguot chi can mot ham leong rat nho cho sw ting truong,
phdt trién ciing nhw hoat déng sinh 1y ciia cdc co quan, va

dwoc xem nhw la vi dwdng chat.

i.e. <l ppm = <Img/L
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Legend - click to find out more...

H - gas Li - solid Br - liguid
Ron-Metals Transition Metals Rare Earth Metals Halogens
Alkali Metals Alkali Earth Metals Qther mMetals Inert Elements
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Cac nguyén t0 vi lugng quan trong

Déng Chat xtic tac ciia nhiéu phan ing enzyme oxy hoa khir nhur 14
cytochrome, oxydase

16t Tham gia vao qua trinh tong hgp hormone tuyén giap 1a
thyroxine va triitodothyronine

S5t Can thiét cho nhiéu loai protein khac nhau, bao gdbm Hb

Mangan Xuc tac trong phan img Enzym

Molybdenum | Oxy hoa xanthine, aldehyde & sulphite

Selen Xuc tac cho cac enzyme khir oxy, nhu glutathione peroxidase

Kém Can thiét cho nhiéu loai enzym, nhu alcohol dehydrogenase va
carbonic anhydrase ¢ gan 5




et
Su khac biét sinh hoc

Biological Variation Desirable Specifications
ANALYTE CVw CVg 1(%) B(%) TE(%)
| - Calcium 1.9 2.8 1 0.8 2.4
U- Calcium, concentration, 24h 27.6 36.6 13.8 11.5 34.2
U- Calcium, ionized 1.7 2.2 0.9 0.7 2.1
U- Calcium, output, 24h 26.2 27 13.1 9.4 31
P- Copper 8 19 4 5.2 11.8
S- Copper 4.9 13.6 2.5 3.6 7.7
. Iron 26.5 232 133 8.8 30.7
(B)Erythr- Magnesium 5.6 11.3 2.8 3.2 7.8
(B)Leuc- Magnesium 18.3 16.4 9.2 6.1 21.2
S- Magnesium 3.6 6.4 1.8 1.8 4.8
U- Magnesium, concentration, 24h 45.4 37.4 22.7 14.7 52.2
U- Magnesium, ionized 1.9 5.1 1 1.4 2.9
U- Magnesium, output, 24h 38.3 37.6 19.2 13.4 45
P- Selenium 12 14 6 4.6 14.5
B- Selenium 12 12 6 4.2 14.1
S- Zinc 9.3 9.4 4.7 33 11
P- Zinc 11 14 5.5 4.5 13.5 6

http://www.westgard.com



Pong (Copper)

Following case courtesy of
Dr James Doery - MMC




———————————————
Dé)ng

o Pong dong vai trd quan trong trong
su phat trién cua hé¢ than kinh,
xuong, collagen, melamin cua da

o Binh thuong, dong duoc hap thu tir
thirc an, néu cung cap hon nhu cau
s€ dugc bai ti€t qua mat

o Thiéu dong la nguyén nhan gay nén
toc bac sém, vo sinh va da bi lao
hoa sém (da nhan)

o Xétnghiém
n  Dong trong mau
n  DPong trong nudc ticu



_— A
Bénh Wilson

Bénh di truyén gay tich tu nhiéu déng trong gan, nio va cac co quan khac
T vong néu khong diéu tri kip thoi

Do dot bién gen lin & nhitng NST thudng

Do dot bién gene ATP7B trén NST 13

Hién tai da phat hién duoc hon 30 dot bién

O 0 0O 0O

An’h huong dén su tong hop ceruloplasmin, day 1a protein van chuyén dong di
khap co thé
o Giam bai tiet dong qua mat s€ gay tich tu trong gan & xo gan

o

Gan binh thwong v.s. Xor gan
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Bénh Wilson: Dau hi€u va tri¢u chirng

o Roi loan van dong o Run khong twy
o Suy nhworc © l?a“ khop
o No6i khé o An‘khﬁng ngon
. o BuoOn non
o Nuotkho o Noi mén dé trén da
o Kho di lai o No6i mun rép ¢ tay chian
o Chay nwoc mui o Vang da, ving mit
o D@ bij vét tham tim
o Meét moi
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http://www.mayoclinic.com/health/wilsons-disease/DS00411/DSECTION=symptoms



Kém (Zinc)

Following case courtesy of
Dr James Doery - MMC
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Keém
o K&m l1a vi luong can thiét c6 & hon 100 enzyme, bao gom DNA va RNA
polymerase va ALP

o Thiéu k&m c6 thé giy ra vo sinh, liét dwong va suy nhuoc
o Nguyén nhan thiéu kém va hudng diéu tri
n Do dinh dudng hoac roi loan chuyén héa bam sinh
n  Sira me rat giau kém, dac biét 1a stta non
o Co su khéc biét dang ké giira ngay va dém (hon 40%)
o Co 65% kém két hop véi albumin va con so nay sé giam khi albumin giam

o Do biang phan ing so mau hoic 1a phuong phap hap thu nguyén tir
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Kém
o Khi nao thi nén kiém tra kém/huyét thanh?
n  Vét thuong lau lanh
O nhom bénh nhén cung cap thitc in bang dudng truyén dich
Da ndi man khu tra (d0, ¢ra dich, bong vay)

Rung toc
Suy gidm mién dich

50 3 3 3

o  Qui trinh ldy mau
n  Ong lay mau bj ban
n  Nhiém ban & da: nhiéu kem dudng da c6 chira kém
o  Cetamacrogol (sorbolene): KHONG chtra kém
o  Johnson’s nappy cream: Gom : lanolin, MgSO4, Sap ong va kém oxyt
o  Ichthammol: c6 chira kém

o Két qua bat thuong
n  Neéu két qua bat thuong - dat cau hoi ngay!
n  Neéu tat ca két qua déu bat thuong - Phai xem xét bénh nhan! 13
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Truong hop lam sang 1: Bé J — “Nhiéu ban

la & vung mac ta 16t” (Phong xét nghiém lam gi ?)

o Tré sinh non & tuan 24/40
Bénh phoi mén tinh

Hep dudi thanh mon

Nhiém trung

Giam huyét ap

Vang da

Cao huyét ap do sir dung steroid
Thuc quan trao nguoc

Thoai hoa vong mac so sinh — giai doan I/I1
Thoat vi ben 2 bén

Nhip nhanh trén that

Thiéu méu so sinh

- J J J 3 OS5 3 o5 3 o 3
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Truong hop lam sang 1:

Bé J — Khi 4 thang tuodi

o Bénh nhi 4 thang tudi
o Ban d6 lan rong, tiét dich va bong vay o

Vung ben

Mat

Hai canh tay
o Trudng hop nay giong bénh chdc 16, nhiém triung
da nang do staphlococci hoac streptococci
Khong dap ing vé1 khang sinh

Tu van cta chuyén khoa da liéu thi van mo ho va
nhan dinh c6 kha nang be¢ b1 acrodermatitis
enteropathica

o

o
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Truong hop lam sang 1:

Bé J — Khi 4 thang tuodi

Neay  |30/10 | 1/11 5/11 |6/l | 10/11

cap cap ven ven ven RR
Kém >120 | 84 5&4 68 29 10-17 umol/L
ALP 68 230 80-130 U/L
o  Két qua thir mau phat hién nong d6 kém rat cao, két qua twong tu khi kiém tra
o Békhong dugc bd sung Kém

o Xem lai bénh su, truéc day bénh nhan bi nhiém doc thuy ngan do dung kem
bbi 1én ving da nhay cam va dé bj ton thu’O’ng Chung t6i hoi thém vé Kém.

“khong,, chi ding kem Granugen tri man dé théi ma!”
Nhan thuéc “paraffin oil base” ghi ¢6 néng dé cao TiO2 va ZnO
Ldy mdu tinh mach ngay 5/11 thir nong do kém rat thap.
o  Kém sulphat ding tri man do, gdy tang kém trong huyét thanh va ALP.

o)

o)
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Sat (Iron)

Khac biét trong ngay
Transferrin = Van chuyén protein
Ferritin = Du triy

17
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Truong hop lam sang 2:

Khao sat sat & bé gai 14 tuodi

Test Result +0 | Results Results RI UNITS
+ 2 months | +16months

TIME 0852 1230 1400

Hb 116 122 120 - 160

Iron 8 51 10 9-30 umol/L

Transferrin 3.1 2.8 2.7 2.1-43 g/LL

Ferritin 7 29 28 8—190/ ug/L

9-136

Iron binding capacity | 77.8 70.3 67.8 44.0 — 88.0 umol/L

% saturation 10 73 15 15-50 %

B12 283 163 - 553 pmol/L

Active B12 47.1 19 - 128 pmol/L

Red cell folate 988 660 633 -1793 nmol/L

18



Selenium
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Selenitum

o Thiéq selenium gay lao hoa som hoac khi bénh sé
lau ho1 phuc hon binh thuong

o Pho bién o phém bénh nhan TPN (nud1 dudng qua
duong truyeén)

o Do selenium trong mau toan phan

o Phuong phap hap thu nguyén ti

o Hoac dung phuong phap men hoat hoa nhu mot test
churc nang, vd. glutathione peroxidase
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Chi (Lead)




e ————————————
Chi

o Khao sat ndm 1996 tai Uc
“Chi trong tré em Uc”

o Gi6i han dé nghi
n <10 pg/dL = <0.483 umol/L

o Do trong mau toan phan
o Phuong phap hap thu nguyén

tu
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Truong hop 1am sang 3: Co6 murc chi
cao nhat 0 cudc tam soat 1996

o 2 dra bé nho nhat ciia gia dinh dong con tham gia khao sat

o BOi canh gia dinh
Thu nhap thap
O trong nha gd xay 1910 - 1925
Nuéc dung — himg nude mua tir mai bang kim loai
Co 2 xe hoi ct dung loai xang pha chi
Thi nuo1 — Cho va meo
Vuon ¢6 nhiéu ciy coi
Hut thudc: Co nguoi hat thude trong nha
Nha rat do ban
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Trudng hop 1am sang 3: Tiép theo

o Két qua:
n Tréthw1l: 3 tudi Nong d6 Chi = 0.51 pmol/L
n Tréthw2: 15 thang Nong d6 Chi = 1.58 pmol/L
o Diéu tra:

Véi sy ddng ¥ ctia bd me
Kiém tra nudc: =<5 pg/L
Chat ban = 22 mg/L

Pat =9 mg/kg

C6 ti 16 chat dong vi

Yéu t6 khac

o Nguyén nhan

n  Xem x¢&t vung dat no1 ho song, tré con c6 murc chi/mau cao do thirc an c6 dat ban
noi ¢, kem theo nhiéu nguyén nhan khac.

5 3 3 3 3 3
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Két luan: Nong do chi trong mau, ngay ca & mirc thap hon 10pg/dL, cé thé
gay anh hwdng dén chi s6 1Q cua tré trong do tudi 3 dén 5...
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Nhom (Aluminium)




N —
Nhiém doc Nhom

Nhiém ddc nhém duge biét nhu nguy co vé bénh than (ESRD)

(@)

o  Hau hét nhitng kim loai tim thay trong nuéc va dat

o  Téac dong 1én co thé chua rd

o Itduogc hap thu

o  Bartictqua than Alfrey AC, LeGendre Gr, Kaehny WD. The
o  Gay doc cho xwong dialysts  encephalopathy  syndrome.  Possible

n Uc ché tao hydroxyapatite
n  Uc ché sinh té bao xuong
n Giam hoat dong t€ bao xuong

alumimnium mtoxication. N Engl ] Med 1976; 294:
184-188.

o Hau qua la:
n  Uc ché chuyén héa dién giai ctia xuwong
n  Giam tao xuong
n  Giam dg dac xuong
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Truong hop lam sang 4
Nhirng k€t qua dau tién

o Bé trai 3 thang tudi Results RR
Na+ 141 mmol/L 135 - 145
R , \ A K+ 4.9 mmol/L 3.5-5.1
o Chan doan la than da
nang Cl- 108 mmol/L 98— 110
Urea 16.6 mmol/L 1.3-6.6
. L o o g X Creat 0.21 mmol/L 0.01 -0.03
o Hiém gap ¢ di1 truyén
- R - Ca++ 2.49 mmol/L 1.90-2.70
ki€u gen lan
PO4- | 1.76 mmol/L 1.30 - 2.30

ALP 291 U/L 100 - 350
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Truong hop lam sang 4 :
Két qua thir mau sau 9 nim
Thang 2 Thang 9 Thang 11

Na+ 141 142 137
K+ 4.9 3.0 5.1
Cl- 102 102 95
Urea 25.6 3.6 26.6
Creat 0.71 0.33 0.80
CRP 35 33 <8

o Co két qua nhom cao trong mau thir & thang 6

29



Truong hop 1am sang 4: Két qua nhom

o Khoa than luu ¥ véi lab vé nhitng két qua nhom bat thudng.

umol/L Nam ngoai Thang 5 Thang 6
Bénh nhan A 0.9 1.4 1.5
Bénh nhan B 3.3 plasma 1.9 6.3
Bénh nhan C 3.1 5.8
Ca nghién ctru 8.1
Khoang tham chiéu: 0.07 - 0.56 umol/L
Luu y: > 2.2 umol/L
Theo doi: > 3.7 umol/L
C¢ triéu ching: > 7.4 umol/L

30
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Truong hop 1am sang 4: Két qua nhom

o C6thé 16i do 3 nguyén nhan sau:
1. L6i phan tich mau

2. L6i trudc phan tich - nhiém Nhom trong lic
lay mau

3. Nhiém ngudn nudc chay than
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Truong hop 1am sang 4: Kiém tra A3

1. L6i trong giai doan phan tich:

o Mau Ivu bénh nhan B hoi thang 6 dem di kiém
tra lai & lab khac.

o Kétqua la 8,6 pmol/L

o Vdi két qua kiém tra, da xac_nhan két qua goc
6,3 umol/L tu lab ban dau, 16i do phan tich mau
du’dc loai tru.
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Truong hop 1am sang 4: Kiém tra A"

2. LGi tu giai doan tién phan tich: Nhiém nhom trong giai
doan lay mau.
o Dung cu ldy mau dugc chon tu khoa chay than dem di
phan tich nhém gom:
éng Xi-lanh
Ong Idy mau

o K&t qua dugc ghi nhan la 6ng nghiém lay mau gel da
nhiém nhom.

o Xi-lanh khéng bi nhiém
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Truong hop 1am sang 4 : Kiém tra A3

2. L6i & tién phan tich - tiép theo

o BDeé nghi phong xét nghiém thay éng nghiém khac nhu
la 6ng heparin lithium.

o Mau ldy bang 6ng heparin lithium rat thich hop cho
viéc do nhom

o Phong xét nghiém ciing thira nhan diéu nay.
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Truong hop 1am sang 4 : Kiém tra A3

3. Nhiém nhém tir ngudn nudc

o Diéu dudng G khoa chay than cho biét ngudn nudc
cung cap cho may loc than vira dugc ki€m tra kim loai -
két qua cho Ia khong nhiém ban.

o Tuy nhién khoa chay than 18y mau nudc di 1am & phong
xét nghiém khac thi két qua lai khac biét véi lan dau.

o Keét qua lan hai ghi nhan néng dé ctia nhém khong cao.
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Truong hop 1am sang 4: Kiém tra A"

Két luan

o Nguyén nhan nhiém nhém c6 ham lugng
cao la 6ng lay mau co gel.

o Vé sau phong xét nghiém chuyén sang
dung lithium heparin dé phan tich nhém.
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Chuong trinh ngoai kiém chuan

o Tunam 2011

o RCPA QAP Chemical
Pathology Program
introducing a Trace
Metals program
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Cam on su ho tro
cho buo1 sinh hoat khoa hoc hom nay:

o Mr Rod Ward o RCPA QAP Chemical
Pathology

o Prof Garry Warne
o AACB Vitamins

o Ms Jan Gill Working Party

o Assoc Prof Fergus o Roche Australia

Cameron
o Waters Australia
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Cam on Quy vi1 da cho to1 co
ho1 tro la1 Viét Nam deé thao
luan vé Hoa Sinh lam sang

New contact details
Dr Ronda Greaves
Ronda.greaves@rmit.edu.au
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