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Table 1 Blood Lead (Pb) Levels in Boatyard Workers (Lead-exposure) and Control

(Non lead-exposure).

Group Blood Lead (Pb) levels (pg/dL)
Control (Non lead-exposure) (n=40) 3.86+1.46
Boatyard workers (Lead-exposure) (n=50) 47.63+13.122

Mean+SEM, With in columns, compared between Control (Non lead-exposure) and Boatyard

workers (Lead-exposure) groups, means with different significantly (p<0.05).
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Table 2 Microprotein and Creatinine in Urine in Boatyard Workers (Lead-exposure) and

Control (Non lead-exposure).

Group Microprotein  Creatinine Microprotein/
(mg/dl) (g/dl) Creatinine Ratio
Control (Non lead-exposure) (n=40) 9.03+0.86 0.46+0.04 1
Boatyard workers (Lead-exposure) (n=50) 83.00+11.94% 0.44+0.05 8.84%

Mean+SEM, With in columns, compared between Control (Non lead-exposure) and Boatyard workers

(Lead-exposure) groups, means with different significantly (p<0.05).
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S§1 82 S3 C1 c2 c3 Ca M
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60.0 Kd
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Microprotein electrophoresis

Figure 1 Microprotein in Urine Using Electrophoresis. S1, S2, S3; Boatyard Workers (Lead-
exposure), C1, C2, C3, C4, C5; Control (Non lead-exposure) (n=40) and M; Protein

Marker.
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Table 3 Boatyard Workers Age Groups, Duration Time of lead-exposure and Microprotein/

Creatinine Ratio in Boatyard workers (Lead-exposure).

Microprotein/Creatinine Ratio o]

Boatyard workers age groups

26-35 year (n=16) 1

36-45 year (n=20) 1.42° <0.05

46-55 year (n=10) 4072 <0.05

56-65 year (n=4) 1.35% <0.05
Duration time of lead-exposure

1-10 years (n=20) 1

11-20 years (n=24) 137° <0.05

21-30 years (n=6) 4.47° <0.05

Mean+SEM, 2PWwith in columns, compared between Boatyard worker groups (Lead-exposure

groups), Ratio with different significantly (p<0.05).
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Table 4 Blood Urea Nitrogen (BUN) and Creatinine in Boatyard Workers (Lead-exposure)

and Control (Non-exposure).

Control Boatyard work
Groups
(Non-exposure) (n=40) (Lead-exposure) (n=50)
BUN (mg/dl) 12.69+2.27 13.53+1.85 0.907
Creatinine (mg/dl) 1.02+0.16 1.10+0.16 0.549

Mean+SEM, Within columns, compared between control (Non lead-exposure) and Boatyard

workers (Lead-exposure) groups, means no significantly (p > 0.05).

anUsENa

ﬂwaamsm:ﬁ"aﬁﬁwaﬂ‘szwwiaqmmw
Fuagifumalasudngseneuaz Bnuens i
Tuideademnnuluddinugeaziinansznuse
qmmwﬁqmm” amsanfiszesansnsinuld
ﬁGIuLLUUEuLLNLamJWﬁIu WUDLEe%s wazfonu
ncinaliiAnAuRaUnfAnasronieuddlaud
2IMIUEAIERN (subclinical)’® TaefinppInsia
soquamistusgiuiadeluduninnn uaznm
PRINTFNAR Tapansuuudsundueainain

miﬁ’up”d’amsmﬁ’aﬂ%mmgﬁm:ﬂzLamﬁ’u Lwirg}ﬁ

LYY

fudasmeuSnamidussesauuasie
THAne1n1suuui3esa’™® aannsdnuiluaded
wuin Tunguawaugreisafidniaiuansnzia
fBnausnsaziiudongsningueuaNgz WG
DU NNTLE AN ENA (p<0.05) Laz3pBay 64

ﬁi:ﬁum:ﬁﬂmﬁamgaLﬁumwhmmgmmm
ﬂaamﬁmmmsm:ﬁaﬁﬁwaﬁiaqmmwﬁﬁmuﬂ\l’i
fiszdutioondn 40 lalasn3u/iadans® Sogud
muan uaztlasiulsnzesanizawini (The US
Centers for Disease Control and Prevention)

wazadAnsauUElan (World Health Organiza-

tion) l@fvunssFurasnsialuidanlindsiiu
10 lalasn3winddng aalsfimungudszanns
finsranulussduninfiaisiinss Yeiensna i
Wadunsaseganwlasanzlugn® >
fAwravaInsffifinansenudalainan
mﬂﬁ%uL‘Hﬁa}jiwmﬂﬁy’a‘(ui:ﬁugaLLa:ﬁ‘i’W”
Tagansazianaliifian1aznisgninansseale
(Nephropathy) LLa:ﬂQNaﬂnﬂiﬁLﬁﬂQ’]ﬂL‘ﬁaﬁ
Lﬁaqvialmﬁ’lmuﬁﬂﬂﬂﬁ (Fanconi Syndrome)®*
soaAdasmsAnsfinuIsanuedlilaslysiiu
wardnauzedlilasiysiusandiefiuluilaaney
isdu Tasindunus ez iaeInsvieues
AusugralSeNduNaiUaTsR: Mot wiibsdy
NEDR (p<0.05) mﬂﬁ%um:ﬁ’;ﬂutﬁaum”wzgﬁwmﬂ
wwuidsunduazinasdemsgminaezasianduea
#ya13 (Proximal Tubular) LﬁuNﬂIﬁﬁﬂ’ﬁQﬂJLaﬂ
‘ffﬂmaLmznima:ﬁuzjﬂamaz% mMaduRERIR
Tussdumusdunauinaliianedanin
2a3lnawNe3ans (Glomerular) wazfiyans
(Tubular) Aeliinlsalaass (Chronic Kidney
Disease) yhlviiimsgayielysiulaanasmannsn

nwilasnslaefinguifidndans Mlalaiyse i

9



sasasISuguANans U 43 auuil 2 (W.A.-an. 2556)

dulsawmanu Fedulsaifinasonsguds
nseuedle  warfiusunulysiusananlu
Haa1e® atalsfimudseaunuinnsauiai
m:ﬁ"'sﬁmwLﬁﬂ@@ianﬁLﬁﬂmu:mmﬁu‘[aﬁmga
(Hypertension)?” nsasyanululaslysiu uay
fadmzaslulaslysiuransiofiuluilasn:
daduluausugsoFelunsdnmadsd fafu
Fuvinisiinanufadnfianfiszessnsngio
vhaala TasamzwadBeyviolaismsonsa
Julslamstasesulalaslysiu uasdnsdiuzes
Talaslusfusiordioftulutiasnsfinuinfisdu
Turuzfinsisuanisdwmesiisideedty
mMaviuzeslaluniinIssuaganTuLe9EIs
(Glomerular Filtration Rate) Téun gL%ﬂluIMiLﬂu
waradaftululdandonsnulussiuyninay
13JLLmﬂﬁiﬁoa1nnzjuﬂunN Fononadaaiuseeu
nmsfnivzasa:Mfifinasensgnyhaieels
oy lviansansranulysiuludlasne (Micro-
proteinuria) TuﬂuowuﬁﬂsznaumﬁwﬁﬂLwiuy’m
Wﬁzwmﬁgﬂﬁﬁuﬁaawsm:ﬁaLﬁmmaz\lmwﬁa%’o
Lﬁaaawnm:ﬁalﬂﬁwaﬁianﬂiLﬂﬁﬂutmmgﬂiwua:
wihfiresle? Tumsfnmessilfomuidasiuan
Tulaslysfiusendiefidulutlasn: fanuaduius
TuBeuinauszasalunnsiauzeInusy

drindanfinasudaivansnzm laenwud Beeny

U

NN UV IUBIANANITATIINVTARIUD DY
lulaslusfiudendiefiuludlaandziingsdu

‘[mmumu@jsiaL%aﬁﬁ"ﬁwmqmmmiﬁwmmz‘wiw

|

21-30 1 Lflum'Nmqﬁﬁﬁmmuﬂm\lﬂﬂﬂﬂsﬁu

sondioffduluilaanziindugegn ivilillasan
pemfiivuuuiioesiala Avludnwueilas

11 =

WAinanNNslEsuasnsidingseniuiiaziion

Y

ativsaiiinsfudunamunasd fefunisli
Chelating Agent w3 axulws uazndndud
NFITNBRT NI BT U DIE1 TR
Tunisiaterediadla war/mIaufinnisdu
#1392 M98N9 NI MY TensAniaded]
fanusuiusiunginssunistlasiunisauis
azmluzuzihouzesauugioise wWeliluns
urenslasusdaenginssnnisilosiunig
ﬂu@aumam:ﬁu%g‘mmﬂ uieaRuiifing
Anmlunguinensnsildarsiaiidadngin
%Lﬂuﬁagaﬁugmé‘nLmewﬁaﬁmmsnﬁﬂﬂ
Tums@nsieduwuimslunsieiu gua
wazaivasngannzesaunulugdaiiouay
guzulndifs

AnAnIINUssN A

POVOUNTTAM NUFUUEYUNITITBIN
JUUTEAULKUAY T WA 2552 NrAINeNat
BBl (WU 52116)

NN13DNDY

1. Laung-on W, Siriayaporn P, Rochanachirapa
P, Sirirattanapruek. Situation Analysis
of Occupational Lead Poisoning in
Thailand 1992-2001. J Health Sci
2003; 12: 279-84.

2. Thanapop C, Geater AF, Robson MG,
Phakthongsuk P, Viroonudomphol D.
Exposure to lead of boatyard workers
in southern Thailand. J Occup Health
2007; 49(5): 345-52.

171



172

3. Woraharn S. Risk Factors of Lead Exposure
Among the People of North Kilitty,
Thongphaphum District, Kanchanaburi
Province. [M.S.Thesis in Public Health
(Industrial Environmental Management)].
Nonthaburi: Faculty of Graduate
School Sukhothai Thammathirat Open
University; 2002.

4. Division of Epidimiology. Occupational lead
poisoning in Thailand from 1992 to
2001. Bangkok: Ministry of Public
Health, 2002.

5. Askin DP, Volkmann M. Effect of personal
hygiene on blood levels of workers
at a lead processing facility. Am Ind
Hyg Assoc J 1997; 58(10): 752-63.

6. Porru S, Donato F, Apostoli P, Coniglio L,
Duca P, Alessio L. The utility of health
education among lead workers: the
experience of one program. Am Ind
Hyg Assoc J 1993; 23(3): 473-81.

7. Chung HY, Lee ML, Chao KY, Wang DJ,
Hu H. Relationship of blood lead
levels to personal hygiene habits in
lead battery workers: Taiwan, 1991-1997.
Am Ind Hyg Assoc J 1999; 35(6):
595-603.

8. Far HS, Pin NT, Kong CY, Fong KS, Kian
CW, Yan CK. An evaluation of the
significance of mouth and hand
contamination for lead absorption in

lead-acid battery workers. Int Arch

Journal of Public Health Vol.43 No.2 (May-Aug 2013)

Occup Environ Health 1993; 64(6):
439-43.

9. Corzo G, Naveda R. Occupational exposure
to lead in production units in Mara-
caibo, Venezuela. Invest Clin 1998;
39(3): 163-73.

10. Ulenbelt P, Lumens ME, Geron HM,
Herber RF. An adverse lead air to
lead blood relation: the impact of
air-sttream helmets. Int Arch Occup
Environ Health 1991; 63(2): 89-95.

11. Grant LD. Lead and compounds. In
Lippmann M. Environmental Toxicants:
Human Exposures and Their Health
Effects 3™ ed. Wiley-Interscience,
2009.

12. Barbosa Jr F, Tanus-Santos JE, Gerlach
RF, Parsons PJ. A Critical Review of
Biomarkers Used for Monitoring Human
Exposure to Lead: Advantages,
Limitations, and Future Needs. Environ
health perspect 2005; 113(12): 1669-74.

13. Osterloh J, Becker CE. Pharmacokinetics
of Ca EDTA and chelation of lead in
renal failure. Clin Pharm Ther 1986;
40: 686-93.

14. Silva FG. The aging kidney: a review-part I.
Int Urol Nephrol 2005; 37: 419-32.

15. Silva FG. The aging kidney: a review-part .
Int Urol Nephrol 2005; 37: 185-205.

16. Bradford M. A Rapid and Sensitive Method

for the Quantitation of Microgram



sasasISuguANans U 43 auuil 2 (W.A.-an. 2556)

Quantities of Protein Utilizing the
Principle of Protein-Dye Binding. Anal
Biochem 1976; 72: 248-54.

17. Lau YK, Woo KT. SDS-PAGE Is Underutilised
as a Tool for Investigating Renal
Patients. Nephron 2002; 90: 227-9.

18. Henretig FM. Lead. In: Goldfrank LR.
Goldfrank’s Toxicologic Emergencies.
8™ ed. McGraw-Hill Professional, 2006.

19. Trevor AJ, Katzung BG, Masters SB, eds.
Heavy metals. Katzung & Trevor’s
Pharmacology: Examination & Board
Review. 8" ed. McGraw-Hill Profes-
sional, 2007.

20. Needleman H. Lead poisoning. Annu rev
med 2004; 55: 209-22.

21. Rossi E. Low Level Environmental Lead
Exposure-A Continuing Challenge.
The Clinical biochemist. Clin Biochem
Rev 2008; 29(2): 63-70.

22. Barbosa Jr F, Tanus-Santos JE, Gerlach
RF, Parsons PJ. A Critical Review of
Biomarkers Used for Monitoring
Human Exposure to Lead: Advantages,
Limitations, and Future Needs. Env
health persp 2005; 113(12): 1669-74.

23. Ragan P, Turner T. Working to prevent
lead poisoning in children: getting the
lead out. JAAPA 2009; 22 (7). 40-5.

24. Rubin R, Strayer DS, ed. Environmental

and nutritional pathology. Rubin’s

Pathology: Clinicopathologic Founda-
tions of Medicine. 5" ed. Lippincott
Williams & Wilkins, 2008.

25. Ekong EB, Jaar BG, Weaver VM. Lead-
related nephrotoxicity: a review of the
epidemiologic evidence. Kidn int 2006;
70(12): 2074-84

26. Ja-Liang L, Dan-Tzu LT, Kuang-Hung H,
Chun-Chen Y. Environmental Lead
Exposure and Progression of Chronic
Renal Diseases in Patients without
Diabetes. N Engl J Med 2003; 348:
277-86

27. Sanchez-Fructuoso Al, Torralbo A, Arroyo
M, Luque M, Ruilope LM, Santos JL,
et al. Occult lead intoxication as a
cause of hypertension and renal failure.
Nephrol Dial Transplant 1996; 11(9):
1775-80.

28. Ogata A, Sueta S, Tagawa M. Case of
lead nephropathy due to chronic
occupational lead exposure. Nihon
Jinzo Gakkai Shi 2011; 53(2): 207-11.

29. Witchada S, Tum B. Factors Relating to
Pesticide Preventive Behaviors of
Agricultural Workers at Laem Tanot
Sub-district, Khuankhanun District,

Phatthalung Province. J Public Health

2012; 42(2): 103-13.

173



174

Journal of Public Health Vol.43 No.2 (May-Aug 2013)

Proteinuria of Lead-exposed Boatyard Workers:

Jitbanjong Tangpong* Poonsit Hiransai Chamnong Tanapop

ABSTRACT

Lead (Pb) is a heavy metal that poses
a major threat to health. It can cause neuro-
degeneration, anemia and kidney damage.
The objective of this study was to evaluate
the effect of lead on renal tubular cell
reabsorption of nutrients and low molecular
weight proteins. The level of lead, urea
nitrogen, and creatinine in blood, and micro-
protein, creatinine and the microprotein/
creatinine ratio in urine were determined.
Samples were collected from lead-exposed
boatyard workers (n=50) in the wooden-boat
repair industry in Nakhon Si Thammarat
province and a healthy control group (n=40).
The results show that 64 percent of all
boatyard workers have high blood lead levels
exceeding 40 pg/dL. Microprotein levels and
microprotein/creatinine ratios were significantly

higher in boatyard workers compared to
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controls. The microprotein/creatinine ratios
were also significantly increased with duration
of lead-exposure by boatyard workers. The
highest ratios were found in workers with
21-30 years of lead-exposure (p < 0.05).
However, the blood levels of urea nitrogen
and creatinine, an indicator of renal function,
were normal and not significantly different from
controls. Conclusion: lead-exposure produces
an increased risk of renal tubular dysfunction
as shown through early detection of increases
in urine microprotein and microprotein/creatinine
ratios. These results should be beneficial for
future prevention and intervention programs

for workers occupationally exposed to lead.
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