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Determination of Free 4-hydroxyproline with Dansylchloride by HPL.C in Human Urine

Keou Weon Lee, Kyung Jong Lee, Young Bong Cho®

Department of Occupational and Environmental Medicine, Ajou University Medical Center;
Department of Industrial Environment, College of Health Science, Yonsei University"

Objectives : The level of 4-hydroxyproline (4-Hyp) in human
urine was measured using high performance liquid chromatography
(HPLC) with a fluorescence detector. This method is useful for
medical examinations and investigating the radicals induced by
physical, chemical, mental stresses. This method is supetior to
many published several methods in terms of its low cost and ability
to analyze many samples.

Methods : The urine from workers in a tire manufacturing
company (22 male pre- and post-shift workers) and 18 office-
workers as controls were analyzed. Data concerning age, the
cumulative drinking amount and the cumulative smoking amount
was collected with a questionnaire. The optimum applied amount of
dansyl-Cl, the optimum reaction temperature and time, the
recoveries and the optimum pH of the eluent and buffer were
determined. 4-Hyp from human urine was derivatized with dansyl-
Cl (dimethylamino-naphthalene-1-sulfonyl chloride) after removing
the e-amino acid by a treatment with phthalic dicarboxaldehyde
(OPA) and cleaned with Bond Elut C18 column. The 4-Hyp
derivatives were separated on a reversed phase column by
gradient elution with a phosphate butfer (5 mmd, pH 8.0) and
acetonitrile, and detected by fluorescence measurements at 340 nn

(excitation) and 538 om (emission).

Results : The detection limit for the urinary free 4-Hyp was 0.364
il [ . The recovery rate of 4-Hyp was 99.7 %, and the effective pH
of the phosphate buffer and borate buffer were 3.0 and 8.0,
respectively. From statistical analysis, age, drinking and smoking
did not affect the urinary free 4-Hyp in both the controls and
workers. The range of urinary 4-Hyp in the controls, pre-shift, and
post-shift workers were 0.33-16.44, N.D-49.06, and 0.32-56.27 pno/
! . From the pared-sample t-test, the urinary 4-Hyp levels in post-
shift workers (11.82+16.73 nmd/ng Cre) were 2-fold higher than in
pre-shift workers (5.36+5.53 nmd/ng Cre) and controls (4.91+4.89 n
mol/mg Cre).

Conclusions : This method was developed with high sensitivity,
accuracy, and precision. The present method was effectively
applied to analyze the urinary free 4-Hyp in both controls and
workers.

Korean J Prev Med 2002;35(4):282-286

Key Words: Hydroxyproline, Dimethylamino naphthalene-1-
sulfonyl chloride, Dansyl chloride, HPLC, Stress
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o] 5AH(phosphate buffer, 5 mmol) 9]
pHE 3022 A8}, borate buffer
(0.1 ml, pH 8.0) | ml & H/}3 &
dansyl-C1¢] & H|(4-Hyp/dansyl-Cl,
W/W)E ®H3H0~1,2008])A| A 7FH A
HEES A Hypdl dig
dansyl-Cl9} & n|(4-Hyp/dansyl-Cl,
WIW)7} 571858 dhgol axﬁ 3
7¥stglom & w7} 1200 A] §H8-Eo]
74 wokon, 240u) o] ARE= & 4|
7} F7Veel weh 234 AHd oY
2 #gle goiot (Figure 1).

2. Y JETH

EEEAY w5 ¥WY 10,20,50,100,
200, 500 pmol/ | oA AE A B
3.145, 4 #-10.786(y=3.145x - 10.786,
r=0.9999)0]%] .1, blank samples 10
3 A ste} meangt# XFHAK2 SD)
£ 3o LLD(Lower Limit of
Detection, 0.267 mmd/ [ YE F381
spiked sample-& 103] 2435} BLD
(Biological Limit of Detection, LLD +
28spk)E T3k 23} 0.364 und | 0] AT}
(Figure 2).

3. UrE

4-Hyp(2 mmd, 200 @) EF§ A
borate buffer(0.1 md, pH 8.0) 500 W&
4713+ & OPA(4% o-phthaldehyde in
acetonitrile : borate buffer(S mmd, pH
8.0)=1:1, 300 x)Z YA}
AR F o] §olg W CI8 Zfld &

TEANEE
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Figure 1. Differences of dansylation by rate of the amount of 4-Hyp and dansyl-
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Figure 2. Calibration curve of 4-Hyp after dansylation by HPLC/Fluorescence

detector.
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Figure 3. Recoveries of 4-Hyp on Bond Elut C18 column.
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Figure 4. Chromatogram of dansyl-Hyp in a post-shift worker urine in a tire
manufacturing company by HPLC/Fluorescence detector.
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AN A ZY A(536+5.53 nmo/mg
Cre)Rt} 2] %(11.82416.73 nmo/mg
Cre) AW oA ¢ 28] =gtom
(p=0.132), ) Z7(4.91£4.89 nmd/ng
Cre) 24 A3 vlssiint. 2oy
g BA] A9 dRdME gz
(4.71+4.44 pmd/ 1)ol] H]3) 2 X
(127741441 pd/ 1 )7} & 28} =90
] (p=0.007), 7 #H A F F&o
Aol HA e 242 0.33 umd/ 1 9F 0.32
pmol/ [ ©1{th (Table 1).
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Table 1. Concentration of free 4-Hyp in urines of controls, pre-shift workers, and post-shift workers in a tire manufacturing

company
Class N Before Cr. corrected (umol/ ! ) After Cr. corrected (nmol/ng Cre)
Mean SD Range P Mean SD Range P
Controls 18 4.71+4.44 0.33-16.44 491+ 4.89 044-17.04
Pre-shift workers 22 10.70+12.58 N.D-49.06 0.570* 536+ 553 N.D-22.17 0.132
Post-shift workers 22 11.65+1444 0.32-56.27 0.007** 11.82+16.73 0.23-65.59
SD; standard deviation Cre; creatinine
*, pared samples t-test between pre- and post-shift workers
* 1 independent samples t-test between controls and pre-shift workers
**: independent samples t-test between controls and post-shift workers
Table 2. Mean values of age, alcohol intake, and smoking (8.D.)
Variables Control (n=18) Exposed (n=22) P
Age 309 (+6.71) 430 (+£834) 0.000
Alcohol intake (m/)* 460 (£373) 595(+459) 0312
Smoking (number of cigarette)' 428 (£64.1) 493 (£57.8) 0.739

* Alcohol intake (ml)=(ml of alcohol / week)

t Smoking(number of cigarette)=(smoking pack * 20 * 7/ week)
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Table 3. Correlation between urinary free 4-Hyp and age, alcohol intake, and

smoking in post-shift workers

Variables (n=22) Pearson correlation P
Age 0299 0.177
Alcohol intake (ml)* -0.168 0454
Smoking (number of cigarette)' -0.599 0.051

* Alcohol intake(m/)=(m{ of alcohol / week)

' Smoking (number of cigarette)=(smoking pack * 20 * 7 / week)
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Figure 5. Derivatization reaction of Hyp with dansyl-Cl.
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