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Effect of Pork Consumption on Renal and Hematochemical Indices in
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ABSTRACT

This study was conducted to reveal the effects of pork consumption on the renal and hematochemical indices of workers
occupationally exposed to an unclean environment for 6 weeks. Forty-five free-living volunteers were recruited from the
workers employed in a car-engine part factory and a leather dyeing company in the Gyeonggi area. Volunteers were to sub-
mit a subject consent form prior to the study. They were asked to complete a questionnaire on dietary habits, and blood and
urine samples were collected before and after the pork consumption trial. Pork dishes were fed twice weekly (150 g per
meal) as part of lunch or dinner at the work place. Urine N-Acetyl-B-D-glucosamidase (NAG) levels were reduced after the
trial, but total-cholesterol, HDL- and LDL-cholesterol levels did not change. However, triglyceride levels did increase sig-
nificantly (p<0.005). The Zn, Pb, and Cd concentrations in serum tended to decrease, though without statistical significance.

In conclusion, the regular consumption of pork may be beneficial for renal functions, however further research in this area
is needed.
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&, fre], BEX7] Fd|, &3 59 FAdAE0] AU &
FE IV =FHA EBERE FGAoth duigle @
e =, SE, 9287 B o3 A 23| Re B
8 AHE HE S0l A% 40%7 EE L, 93
AME 5-10% FETF F5EHY UnAes WMoz wiade
ot v g 4 FEE F2 Ao F 3R] 100
pg olske] SnjEgvt wiEgeg F7)7F Ao ).
1998 3% W AFFIZAE M HFHNF A8
7122 3t Fele] W AAAFS &% A 199 9
T AHE 9 SEEHF] 242 274.07 pg/week, 1,195.31
ug/week(KHIDI, 2002)Z WERTE Q1A17} o= ATz}
3E s SRk 715 FAO/WHO AZ371E
AE7FI3) (19897} AR AT 38443 Fprovi-
sional tolerable weekly intake, PTWI)°] 7} R¥izon
A=, I FAE 25 pgkg/week O 2A] o]E 60 kg
ARlez gikshA ik 1.5 mg/weeko]th.

FYERF(CHY] AU FYFE A2 o] 317 o
50-60 pgBEoli, AF-S B A7AQ AHAFE oF 15-
34 pgl 2 1 F 510%7F AF AL B F4dok
(Hamilton and Smith, 1978). @¥H& o2 ZAA|d= A
o] Ft=Fo] EAEEA] AT YAWF oF 20-30 mgo] A
Woll %2 %1 (Page and Chang, 1986), AU =z =
50-80%+= Xt} AlgzAe] B2, Al U 3o
200 ppme] WO A7 7159 ey} Yehls Aow
&2 HTHMurakami ef al., 1983). F}=Fol] =ZE R ke
YR 30l EF = EEEE G4 (0=160)0] 0.18 ug/
dL, &4 (n=243)°] 0.15 ug/dLE FAo] AR} =gic}
YR IRle] A8 RE 53 Jl=F AFwRe 3
Fol Ho 215 pglZ o= PIWI(7 ugkg/week)<)
3.57%, ‘& AFHS B 2.65 ngl & PTWIQ 1.20% 4=
o2 g k3 ASE AAHTH Mok e al,, 2005).
el e $545F 9 V=B 44 1318,
184 ngo.® 53202 RE IAge] 19 HFFe
FAO/WHO®| 3]-8-FHT}t AUTHKim er al., 1989). 18
v Falgd 2E2AE] AU S35 ST AN 55
Aoz FHHI glon], Ao} T AFAE JA] 7+
% 299 ® RE HiEEHE FEL tgolLAF A7k
How kaHo] 7] Wil YlEdY AYEHE 7}
S8 3 HASMA A% AElE 84S 24T et
ATH.

A7)1sF A% BANE 2 4 EABUN), =
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HA 7] FANES A THTable 1). AFHAA =
A1 A A5 oA (subject consent form)E A|E3}aL 4]
ol AEA 2, AFEAH ¢ HRAT]) HH) 2
AT &5l % TEAE R T 8=H
(REEFASH), BT A9 59 2323, e THIST,
HIEH C = A E-83= AlguidelA Attt

AELIE A 2

O© AL FHAZH F9713 - AEAAA 15 5
& 7] AaAlooA] 71EA HA2)HHE 3
HEE 3o, 67 5 224 199 SRV
2 39 23], 47 150 g FsleE g}
G Z3HtHTable 2).

@ AEAA : AREY, )9 AFHLAS AT
Table 33} 2T}

@ AFEZAL : AHEHo) g A & Hu], &
7140, AR A|zho] A, 23t 5 2AIY
TH(Table 4).

=AEsE o 4y

A AR @Y, mE AHE 7153 g
A FEAE O E creatinine, blood-urea nitrogen(BUN), uric
acid, glucose, N-Acetyl-B-D-glucosamidase(NAG), 6-
aminolevulinic acid(ALA), @& A&, 7171%x], EA8H]
g old, 7l=F, E 52 9F5¥ ZHAHGreen Cross

Table 1. Target enterprises and the number of participants

Location Type of industry No of worker
Hwaseong Car-engine part factory 26
Dongducheon Leather dyeing & manufacturing 19
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Table 2. Experimental design and consumer test

. Time Amount Site of
Location . .
(week) (g per capita) consumption
Hwaseong 2 (Tue, Thu) 150 Dining Hall (Supper)
Dongducheon 2 (Wed, Fri) 150 Dining Hall (Lunch)
Table 3. Sampling date of blood and urine
. Date No of participant
Location
1st 2nd Ist 2nd
Hwaseong Jan 6 March 27 28 29
Dongducheon = March 24 July 4 27 30
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e Table 49} 2t}
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Table 5. General characteristics of male subjects

7 67 B HAT HolFNE A3 el 417,
27] AT 2o EEATMAS] E 3 = Variable Mean+SD
7], A 2 FEATEe] XA A, Al
A, AFdrte] FA3 05 7R AAHO AN R
2 AREA 23 A, YA, ZARE QA7 A7) HR Height (cm) 171.8+ 6.3
9Jr B3R LAehe FATEAESH)E PAoE sk 9l Weight (kg) 68.5+10.2
28 dzd BRyy} 2ghEle] AA 2EAE gxd Work duration (years) 5.5
_/]: goh= A =2 aHsidol & Aoz Alggt}. Working hours (hr/day) 10.7¢ 1.5
Table 4. Analysis methods of blood and urine sample
Item Method Sample Reagent Analyzer
Creatinine Jaffe reaction Serum Creatine reagents Autoanalyzer
BUN Urease with GLDH Serum Urea nitrogen reagents ADVIA 1650
Uric acid Uricase colorimetry Serum Uric acid reagents ADVIA 1650
NAG Spectrophotometry Urine(random) NAG Hitachi 7180
S-ALA Spectrophotometry Urine(random) ALA/PBG Spectrophotometer
Glucose Enzymatic method Serum Glucose hexokinase ADVIA 1650
TC Enzymatic method Serum Cholesterol reagents ADVIA 1650
TG Lipase, GK, GPD, colorimetry Serum Triglyceride reagents ADVIA 1650
HDL-C Enzymatic method Serum Diret HDL-cholesterol ADVIA 1650
LDL-C Elimination, enzymatic method Serum HDL-cholesterol ADVIA 1650/2400
T. protein Biuret reaction Serum Total protein reagents ADVIA 1650
v-GTP IFCC Serum GGT reagents ADVIA 1650
GOT/GPT IFCC Serum AST/ALT reagents ADVIA 1650
CBC Cell counter Whole blood CBC time Pak ADVIA 2120
Zn AAS Serum Auto AAS flame from Perkin Elmer
Pb/Cd AAS Serum Auto AAS(-4100ZL)
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Table 6. Health status and health-related subjective symptoms

Symptoms Content No Remarks
Perceived health sometimes ill 12
status healthy 15
during a year very healthy 5
moderate 12
Sleep disturbance little 12
very little 8
much 3
. moderate 24
Fat 2%
ahgue little 1
very little 2
heavy 10
Feeling right after moderate 16 2
rising light 3
very light 1
much 1
. . moderate 9
Abd 1 1*
crmwnal pain little 15
very little 6
much 1
.. moderate 10
C tipat; 1%
onstipaton little 12
very little 8
moderate 8
Dizziness little 17 2%, %%
very little 4
much
moderate 6
Headach 2%
cadache little 18
very little
moderate
Numbness little 21 2%
very little 7
moderate
Loss of appetite little 19
very little
Weight | yes
eight loss o 24

*Subject who was not answered.
**Subject who was much symptom.
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GAAZZAZAA HARLTE 65 53 FHS the Al
AAT A7154%e S447= Table 79 20h. &% F
creatine®] AMHEZ AFEAAH-E(GFR)S] A% =2 o]§
H+ creatinine2 A|EAF 237} 1.02, 1.03 mg/dL, BUN
o NIAAZT 242} 14.74, 1450 mg/dLE X}to)7} ATt
Purined| 9] #F drARREEA Q4F Aakaksd Ao g o
vl 93] A=l 24k AlPAF 747 504, 5.16
mg/dLE A} xtol7} Tt SHAAAZGA, o3k AR
QA|, 2 AxYA ZEA0=342)2} WEZTOZ F
B FEEE HA o T2TT YKl 2F
ShE AFFAZEAH =608 W22 A7) ARE A}
3+ Nam 5(1998)2 creatinine> ZFz} 0.9+0.2, 1.0+0.1 mg/
dL, BUNS Z+7} 15.653.8, 11.5¢4.3 mg/dL, O & T A
el BAAY] FIA7F A}, 84 247} 53211,
5.0¢1.1 mg/dLZ z}ol7} YTk stk A1Fe] A=
Folut AR FefA] AlEe] 27| {-8¢ =F
NAGE4L AIgAF 242} 7.92, 6.89 IU/g creatinineZ. Al
A FE §F ZAastHou B (5.6 olsh) Boh thi =
thHLee and Kwon, 2000). ‘g ZEA|A] §-ALABSA
B4 Fol Aoyt A7H AAHoE AT =F §-ALA
FE7t A53] Wil E 59 £38d AR -8

Table 7. Changes of renal indices between pre- and post-feeding of pork dish in male workers who occupationally exposed to

unclean environment

D Concentration(mg/dL)
ay
Creatinine - BUNV Uric acid NAG? ALAY
0 1.02+0.14 14.74+3.65 5.04£1.36 7.92+4 .45 1.85£1.06
42 1.0320.14 14.50+3.51 5.16+1.30 6.89+3.96 2.29+1.49
t-test 0.4190™ 0.5592" 0.4822™ 0.0546" 0.0653"

Values are mean+SD(n=45).

™ Not significant.

Y Blood urea nitrogen.

2 N-Acetyl-B-D-glucosamidase (Unit: 1U/g - creatinine).
% §-Aminolevulinic acid (Unit; mg/L).



AP A SAES} &

B3 MBS DIXIS X8 95

Table 8. Changes of blood glucose and lipid concentration between pre- and post-feeding of pork dish in male workers who occu-

pationally exposed to unclean environment

D Concentration(mg/dL)
a
Y Glucose TCY HDL? TGY LDL?
0 91.47+£29.70 188.8+37.9 47.90£10.28 111.5+67.8 110.7+32.2
42 101.0+73.50 189.0£38.0 47.19+12.49 150.1+96.9 112.9136.1
t-test 0.1907™ 0.9763™ 0.6280™ 0.0006™" 0.6735™

Values are meanxSD (n=45).

“*Significantly different at p<0.005 by paird t-test.
" Not significant.

D Total cholesterol.

? High-density lipoprotein cholesterol.

T ALATEE 2 A7AM AEASE 42 1.85, 2.29 my/
LE AP F8 ¥ 371Kt 39, Nam 5(1998) 2

% SALAE EEZF 23 2T 22 5.647.0, 2.6+0.9
mgLeE Foz7F AR, AbGA ] F =E22A4
@=274% AYPHoE G =&FYo] §le AZLA
AAATZ2 A 0=113)5< 4= ZASE Hwangbo 5
2002y 247} 1.6+0.4, 1.0:0.4 mg/LEA F It &
AR zol7b AATHp<0.01). IEER EAC|ETEA}
g iAo g ZARSE Park 5(1990)9] 0.17-3.41 mg/L(ﬁi%L
1.04 mg/L)¢} Blnd v £ A9 (A7} vi =
Ao AmuTh
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YAF YY) ARARe) SAANe SRAEE A
3 $ARR Aol YATHTable 8). ¥ BTN 24
¥ 7HE FES AR 25 e Ag 24319
AR ABRA} A0 BEAS ke W U o
A 28X 53 73971 A Cheong® Kim(1997)
< AN FERAAT 2 A 2FE =44
87 AdRA @J—P’ﬂ FEE vX= vd )57 el
= & 9% gle AeE By v Jot dee HF
o] A=A pAIEY A& 2AH7 T Az
T2 H33E7 A Aol n¥Fo] dojt
o 2 ARoA @ AlEASE 242} 915, 101.0 my/
dLE AlE F8 ¥ ti TG 8% £Ed288
(TCy= ANEAF 217} 188.8, 189.0 mg/dLE 2}o)7} §id
t}. IZY 2HE 8 (hypercholesterolemia)yS- 524 73313
o AHIAZAN F2 TN SH=EE TR
3t Avle 490t Bk 3, 2 FldE, At
SANE ZAYEA UM (VLDL)ZHIo] o] 154
AW (hypertriglyceridemia) VERATH 12 AAE
5 97335 APAAREA 53] g4 HEEY 4
Qo] Heh, B AN FAABTGE ADHF 27k
1115, 150.] mgdLe A& £8 T EAH0Z S5

o

Z718HAHp<0.005). GE2AL A7 AHDLEFAAM = &
A AlAghe] v Tr) Z7)3)a1, tjEE] ZﬂHDLg
Z Rlo g uFAARIF FRk8kE vl¢- w2 AHDL
o] sUAsEY AFIAE A EAIRolM HDL
9 35S dodle SFH2HER ¢eRl LDLEY
&—Eﬂ%&—Et AlFAF zol7t gl Ao E et g

, 40-49419) AREAZEA} 40288 e s S99 ¥
Z AAFE o] BAE AR Kim3} Park(1994)0] 23}
W TC, HDL, TG ¥ LDL& 27} 206.8+38.5, 50.1£12.9,
150.8+80.4, 126.0+£38.0 mg/dLE YERt, 9#3} TC, TG
2 LDLE o] #AA8E, 59 HDL, TG 49 #d
AL, 19 F9, TN B F F9F0] S
e} TC, TG ¥ LDLE oJ3HA] Z718t4a, HDLS &
oAl AT B ATllA ARt B A
(413£11.74)S 3128 o) TGE A3 & A e
W AoF Ve

by} 747 |5 X]

ZEASNA HALVE 675 FHT U Al
U 7 leX]e] SHAT= Table 99 2t
o % wue) 7k Y] hRES A
Table 9. Changes of total protein and hepatic function test

values between pre- and post-feeding of pork dish in
male workers who occupationally exposed to

(T of Ok
ox M

1 -{ol'

(A

unclean environment
Day Total protein GOoT? GPT? v-GTP?
Y (g/dL) Iu/L) dumn) (1U/L)
0 7.71£049 25.46+10.15 18.46+11.96 33.39+30.43
42 7.54+0.37 27.81+13.03 25.74x£19.27 34.74+30.00

Kok koK

t-test  0.0091"" 0.2110™

Values are mean+SD(n=45).

" Significantly different at p<0.01 and p<0.005 paird t-test,
respectively.

" Not significant

Y Serum glutamic oxaloactic transaminase

2 Serum glutamic pyruvic transaminase

9~ GTP: glutamyl transpeptidase

0.0009 0.7528™
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Table 10. Changes of complete blood count between pre- and post-feeding of pork dish in male workers who occupationally

exposed to unclean environment

CBC

Da
Y RBCV (x10%mm*  WBC? (x10%/mm?®) Platelet? (x10°/mm?) Het? (%) Hb” (g/dL)
0 5.02+0.48 6.07+1.72 248.1+74.3 46.17+4.35 15.48+1.64
42 4.84+0.47 6.86+1.74 247.8+67.5 44.29+3.73 14.78+1.48
t-test 0.0045™* 0.0051™ 0.9699™ 0.0003"" 0.0001"

Values are meanSD(n=45).

dekk ook

" Not significant
Y Red blood cell

D White blood cell
3 Platelet

4 Hematocrit
 Hemoglobin

8= albumin?} y-globulin®] ¥M3LE Wlgslen) 2 o7
AN FHE = AFAFT 42 771, 7.54 gdLE A
A FE T FYA Zasdthp<0.01). 7He Yo},
ZHZo|lE 2R, oF 9 =X4E-y 2o gkt
A e 2RIHEZAS AW ASHbiotransformation)S -5}
o s|=stal EZGFATIE T2 A o)HE
EZE9 £¥77)0]t}. Aminetransferase(SGOT, SGPT)=
oy A de] ¥l g42 53], 71 A2, 25
Toll S5-35, AEU S4XE gHW 54243 B}
A7) wigel olE ZFe o7} ArH dFog Gav)
FEH 8% 54840] Z7l9AtiLee and Lee, 1996).
w2Z}A] SGOT, SGPT ¥ xGTPE HIAFA AR 4]
o Axte] 2HRA, BolA, AAA wiel A7FHA YE
&4 BUEEd] olgn). B A4 SGoTE AlFA
= 24z} 2546, 27.81 TU/LE Al 28 % thh 71819
AT Foxbe e a8y F2 7 EW EXljshe
HAE ZAE AL, g ety 3o g fEHe
SGPTE Al8AE 242} 1846, 25.74 IULLE A8 £8 &
TAALE folatAl F718FATHp<0.005). ¥GTPE 7HA]
¥o| v XFEY, ofd TR 2, B} &
59 93t 732 g i3] aminotransferase Rtk T1
A AT oot vk wio] ok B AFA
¥GIPE3L AFAF 247t 33.39, 34.74 IU/LE =}o)7}
AN o] dolAM B o 27sHe A F8 & ZU)
(SGOT) == TAACZ Z7HKGTP)IREY) o8t 2
I dF oA SR B9k, B3 ZA Y &
FE HElE RS AAHIAT 2¥X 23 o) 7)91E
Ao E ALFETE Hwangbo 52002y 3 =22221s}
AzPAZEZALY] 2715XE ZAK 23 SGOTE zHz}
24.7+6.3, 23.1x7.9 IU/L, SGPTE Z}2} 20.0+7.6, 22.1+12.3
IU/L, ¥GIPE 242} 26.2+14.9, 23.7+18.1 IULE EAH
o2 fFo8kx] &sktka Bt

Significantly different at p<0.01 and p<0.005 by paird t-test, respectively.

R R

FAZLEAEAA HAL7E 67 Bt AT S A
AT ATt o] SAHFHE= Table 105} o] 4TS
A3t AAFR] ek AU B AlFAA A+
RBC)= Al833 zk2 502, 4.84(x105%mmM)E AlH =
B 5 FAASE oA 243U (p<0.005), W
(WBC)y= 272} 6.07, 6.86(x10%mm*)E #2514 71319,
Thp<0.01). RBCE URHHoE Pzl ozHt £1 &
3] 7}d7] Ao AM e €7 wEdl EREY A
WBCE Aot o]F Fo] Aol sl dolv= 4
o}, WiEy Fo] YN A, Akl o]&EFm,
gubHog dFA Aot RA oHEE, gl o
g A F5SolA F7HEEE Btk ¥ S gdee ¥
TARESRE AEAse} gt FRAel i A%
(platelety> A1BAE- xol7} giAT. A FEHEHenS
ATt GAaLFS A S35 Ao dutdoz
WA ZE4g) 2 AJ@lA Hete AlB3S- 242 46.17,
44.29%2 EAH 2 oAl ZHAsr I THp<0.005). AhA
o] S FFle AP EIFENY ¥F FEE o
Hge @AAMHL)EFES I8y 79 A= Aol o]
L5, A1AF 247} 1548, 14.78 g/dLE A ZE &
BARCE FetAl 24 TH(p<0.005). Hwangbo 5
(2002)2 A E E =ET(14.6209 gidl)o] HET
(14.9+1.0 g/dL) Bt} £-9)35HA 2Echp<0.01). Park S
(1990)0] LEEZEAICE Z2ZAE oz AR 3
H7(497x10Ymm?), BTFEH(459%) L FMA(1541 g/
dL)o} Bl gS o Hlsgh X2 JelsT

o, & ¥ FlEEsE

GAZEAENA HALANE 65 B¢ F3 O A
AT ¥F old, & 2 7I=F A= 5AFHY
ztolE YATHTable 11). old(Znys = APAT 242
80.87, 76.81 pg/dLE Tha: 748 Ao 2 Jehygde} o}



eiX| D771 AV sX|EH

S WS Dlxl= B3

=20

97

Table 11. Changes of serum Zn, Pb and Cd between pre- and
post-feeding of pork dish in male workers who
occupationally exposed to unclean environment

D Concentration
ay
Zn (ug/dL) Pb (ug/dL) Cd (ug/L)
0 80.87+10.29 2.91x1.08 1.82+0.77
42 76.81x 9.57 2.85x1.01 1.65x0.71
t-test 0.2803"™ 0.5821™ 0.2608™

Values are mean+SD (n=45).
"™ not significant
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