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Special column: Occupational noise and vibration exposures and their health hazards
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[E5 ] R EFERED (OHAVD) BEFEFERISEIFERMN / HFEHIINEERES,
BE-MERKER-BEERARARAGCAN—MATRTER, FJ5IRMmEFEINKRLE. %
AJPRIME KR (Ang) MMNAI 5 [RRME WSS, TR ER AN, FINERNRARET,
MBI ERLR,

(B8] BB R-MESKER - BEERAKRESESS OHAVD FIMEH H.

[ 7535 ] REEEEEE, L2016 5 8 —2019F 5 B FAEBHER AR ERR 902
OHAVD ££7& /5 OHAVD 4, RIBERRIZHATI B TR EIREIMEBETE (VWF) A8 vwr IR
MEVWFIZA ; UE—RBA TR FRHEER 70 & TR FERshiZEMEN AR R
XTHRLH, 107 OHAVD LA SFTERAANFH RETIEFHEMAES THEMRMELKE | (Ang |)
(37°C. 4°CHY) . MMEEKR I (Ang II) MEZEER (ALD) B=. BREM (PRA) MEEER- 'S
FOEELLE (ARR) , LEERBAHIE EIRIEIIREREENESR.

[£55 ] OHAVDZHANg | (37°C) & =. Ang | (4°C) &=. PRA. ALD B E. ARRFIM (Min, Max)
2 81l 59 2.29 (0.55, 8.30) pg:L. 0.68 (0.25, 2.07) pgL™. 1.63 (0.26, 6.58) pg-L™h™ 122.01
(63.45, 620.96) ng-L*#17.88 (2.12, 171.48) , Ang |l & (x+s) JJ (56.56+13.58) ng-L’ OHAVD
A ABFALD 22T XTEBA [137.59 (60.97, 651.17) ng-L'] (P<0.05) , ERIEITHNESIIT
FZIHFRENX (P>0.05), MITAABBSIENERYNEAITFERNX (P>0.05). FIEHHNEE
REMAABERATAAFBNERSITHITEREX (P>0.05),
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Changes of angiotensin and aldosterone levels and renin activity in patients with occupational
hand-arm vibration disease LI Cong, WU Qi-feng, DENG Xiao-feng, ZHANG Hai-ling, LIANG Wei-
hui, YANG Ai-chu (Guangdong Provencal Key laboratory of Occupational Disease Prevention and
Treatment, Guangdong Province Hospital for Occupational Disease Prevention and Treatment,
Guangzhou, Guangdong 510300, China)

Abstract:

[Background] Patients with occupational hand-arm vibration disease (OHAVD) have hand
peripheral circulation disorders and/or arm nerve dysfunction. The renin-angiotensin-aldosterone
system is a pressure-regulating system in human body, which can cause contraction of vascular
smooth muscles. Angiotensin (Ang) in this system can not only cause vasoconstriction, but also
produce proinflammatory effects, inducing apoptosis of vascular endothelial cells and damage to
vascular tissues.

[Objective] This study is conducted to investigate whether the renin-angiotensin-aldosterone
system is involved in developing OHAVD-related vascular injury.

[Methods] Using cluster sampling, 90 patients with OHAVD hospitalized in Guangdong Province
Hospital for Occupational Disease Prevention and Treatment from May 2016 to May 2019 were
selected as the OHAVD group, and the patients were divided into vibratory white finger (VWF)
and non-VWF subgroups based on VWF occurrence before the OHAVD diagnosis. Another 70
office clerks without hand-transmitted vibration exposure history and of similar seniority and age
as the OHAVD group from the same company were selected as the control group. Ang | (37°C),
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Ang | (4°C), Ang ll, and aldosterone (ALD) levels, as well as renin activity (PRA) and aldosterone-renin activity ratio (ARR) in morning
fasting venous plasma of all participants were measured. The differences in above indicators and their abnormal rates were compared.

[Results] The Ang | (37°C) level, Ang | (4°C ) level, PRA, ALD level, and ARR in M (Min, Max) in the OHAVD group were 2.29 (0.55,
8.30) pg-L?, 0.68 (0.25, 2.07) pg-L™", 1.63 (0.26, 6.58) pg-L™-h?, 122.01 (63.45, 620.96) ng-L™, and 7.88 (2.12, 171.48), respectively, and the
Ang |l level in (xts) was (56.56+13.58) ng-L™. The ALD level in the OHAVD group was lower than that in the control group [137.59 (60.97,
651.17) ng-L"] (P<0.05), and the differences in the other indicators were not statistically significant between the two grpups (P>0.05).
There were no differences in all indicators between the two subgroups (P>0.05). There were also no differences in the abnormal rates of
above indicators between the two groups and between the two subgroups (P>0.05).

[Conclusion] No evidence is found in the study that the renin-angiotensin-aldosterone system is involved in vibrational vascular injury of

OHAVD.

Keywords: occupational hand-arm vibration disease; angiotensin; renin; aldosterone

OV 4 FEHRENR (occupational hand-arm vibration
disease, OHAVD) B H oI & ZMFFIRINE L LR
FERBEEIF. FEREZNERBEANENER, B
E AR 3, |, 2017 5%, T REHIEK
& 7015 OHAVD, FIYIEKF A 62.65%, =/ ARE R
R ERHITRF IR “, OHAVD B9 & B HLH S B
ABRRIERIRZSFENK T, RIFSAEBT T
RAEIMOHAVD BEEMABRFFEHS, MRManIERE
K. MR AMIME KiKE (angiotensin, Ang) B&
a5 mMEWTE, EaEF IR RN, FIERNEZL
FOATHRGMEASR ; BEFEREZMIREIH
RFEHIMAng Il A=, MB K. BEF (aldosterone,
ALD) 5 AngMIRIXZ IR 07, AR EE 550
K Ang |« Ang I FIALD B &, MK EREM (plasma
renin activity, PRA) Kz Ifl 3% B% [E BR - 5 RJE M LL &
(ratio of ALD and PRA, ARR) TE OHAVD 2E SIEE A
HENER, HRITEESS5 7 OHAVD RV I E i
%, UEAAZEIBmaiRESZ KR,

1 WREF*
1.1 HARMR

KAREMEE, L2016 FE5H —20194F5 8
FEr REAR R ARERHIZIR 6Bz 7—2014 (ER
W FERIFRNIZET) #8129 OHAVD BV 90 B B &
EJOHAVD 4, HA B M 88 AL L2 A, BEIXR
B ARG ERATDXEREFIRERAE,
TERAIIINMIITEE, ZR1L4h FEEEMIR T
RSN DR E /9 5.71~7.19 m-s% RV 5512 B BB T
REIRTNERBTE (vibration white finger, VWF) 3 RAHE
VWFIZAFFEVWFIEZE, HFRBVWFIEZH 46 A, 35
NEM ;TVWFIIZR 44 A, EFB 442 AL T2 Ao
UE—RBIR T, Fi4EE. TR 4 FEIRohiE

fEEAI 70 B TEAREAXTERA, ERBE 63 Al
27 Ao

AN RUNLE | OLEMER ; @ EEE
& OXFEAMEERILZE ; @LERER ; O
—RBAXRG ;, ORFHTHERERAAERIMEE
WAsE, ZThhiE. RN O AERRE. HbRITAE @ R
LS IR EARARIREME S miCNE, NHRE
REEBAREZCEZERAEEME (B
GDHOD MEC 2015014) , AR RIFGHBRIE, BIR
BINAEHR.
1.2 Ang |, Ang Il . ALD &E#2UF0 PRA. ARRItH

REM AN R BT RFHEMAE TERRKM 5 mL
(MR ARET 202, OHAVD A A BT NP SE
2HXRE), MR8t FE LN [ES : AXCEED
4007, 1R (K2) £WREERAR, RE].
mFEMmEKKE. BEENEFE (DiaSorin 2],
BEAF) 1M Ang | (37°C). Ang | (4°C). ALDEY S
£, Hdang | (37°C). Ang | (4°C) WKL NI2IEHEs
—nDHNZ, —B1E37°CRE 1h, 5S—1R7E4°CiKA 1h,
REBDFNEHITAg | 2R, RAEBANLFE L
FAX (BLS : A2000, AMNZEEM TERDEREA
g, FE). Ang I MR FZ (RBINLEEY TIZR
PERAE, HE) N Ang || £2, 15 PRA. ARR,
PRA= [Ang | (37°C) -Ang | (4°C)] x0.74, ARR=ALD/
(PRAX10) o
1.3 #itFE S

KA SPSS 19.0 R HITRIT D ITERKE
ESMERFTESESDHE, UxtsiBiR, AR
LI AR A 130, ZAARIYERL IR
BREREZFEZDN , FREESHHEE, UPAIL
(M) &/IME (Min) . RARME (Max) HER, FAFA
M Lb 3R Wilcoxon BEFN G, Z4AREAS M ELERSK A
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Kruskal-Wallis 1238, 1030 7K 4 0=0.05 (FUM) . i+#¥ZE  {KFIFEE4H [137.59 (60.97, 651.17) ng-L*] (P<0.05) ;
KRR RA R, ZATHERNEZENHER  RANEREGRERYIETHITERNX (P>0.05). &
Eb R B IR BRI KOE [a=a/m, EFm=k (k-1) /2, k THAAHFBRIEFESYTRITEEX (P>0.05),
RN ZAMIFEANAL] , RSN E 2=0.017, MR 2, MAANBEREILEABBZIEIREENE
FHEFHITFEN (P>0.05)0 K3,

2 R N
U xR1 BAABERBRLR
2.1 B&F1E Table 1 Comparison of basic information of the two groups
OHAVD 4B A B% £F #f¢ 3G [E /9 31.00~51.00 %, F ey | O T
N N N (male) Smoking
15 K + o # 5T B K ~ B3 N Sex
579 (39.5745.52) %, T % SE FEl 79 2.08~22.50 F, Grow  Namber AN e AE T
:'Z i/>] 79 (12-3614-75) -EEO ]T_I' F'."\:"\ ,H. A ﬁ -'EE ﬁ:]/q\ :}'_E','_ 73 Number Proportion Number Smoking rate
23.00~56.00 % , F1YH (40.97+7.19) %, XTERZH T8 TR 70  40.97:7.19 63 90.00 29 41.43

Control group

SEEN 2.25~21.75F, 1Y (12.25+4.50) Fo LA onana

90 39.57+5.52 88 97.78 28 31.11
ABHEER. MWK, REESENESY TS O i
L s o tix -1.353 3.141 1.828
HEENX (P>0.05), WK 1.
P 0.178 0.076 0.176

A=
2.2 Ang s Ang Il ALD Z£71 PRA. ARR [E (Note) ] OHAVD : BRIV FEEHRENR (Occupational hand-arm vibration
OHAVD £H ALD & 27 122.01 (63.45, 620.96) ng-L™, disease) o

R2 PEWRMIRME R KK, BERSEMNSEREERVERILR [(ts) /M (Min, Max)]

Table 2 Comparison of plasma angiotensin level, aldosterone level, and renin activity in the subjects

A5 Ang | /pgl” Ang | /pgl” 4 4 4
A L ALD/ng-L PRA/pg-L™+h ARR
Group (37°C) (a°C) ng Il /ng /ng /ug
XTERZH
2.40 (1.27, 4.93) 0.75 (0.29, 1.89) 56.38+12.87 137.59 (60.97, 651.17) 1.67 (0.72, 3.74) 8.13 (2.00, 52.51)
Control group
OHAVD 48 2.29 (0.55, 8.30) 0.68 (0.25, 2.07) 56.56+13.58 122.01 (63.45, 620.96) ° 1.63 (0.26, 6.58) 7.88 (2.12, 171.48)
OHAVD group
VWF II'4
% T E 2.32 (0.55, 6.44) 0.71 (0.25, 2.07) 58.35+15.42 133.69 (63.45, 620.96) 1.71 (0.26, 4.53) 9.03 (2.12, 171.48)
Subgroup without VWF
4]
I ﬂ‘ﬁ, 2.26 (1.40, 8.30) 0.67 (0.42, 1.72) 54.84+11.46 119.58 (68.85, 313.12) 1.58 (0.77, 6.58) 7.57 (2.29, 15.25)
Subgroup with VWF
t/Z -0.497 -0.463 0.084 -1.983 0.341 -0.875
2 0.619 0.644 0.933 0.047 0.734 0.381
F/H 0.714 0.412 0.792 5.379 0.368 2.580
P2 0.700 0.814 0.455 0.068 0.832 0.275

[7E] Ang |« Ang Il . ALD. PRA. ARRDFIZIMERKE | . MELRKE Il BEE. BREE. BEER- 5 REEE, /2. p AXTRAS OHAVD
ARG DRLER, F/H P, AXTERAE. T VWF I, B vWF AR LRI DTSR, o ¢ SXWERALLE, P<0.05,
[Note] Ang |, Angll, ALD, PRA, and ARR are angiotensin | , angiotensin Il , aldosterone, renin activity, and aldosterone-to-renin activity ratio, respectively.
t/Z and P, are the statistical analysis results of comparison between the control group and the OHAVD group; F/H and P; are the statistical analysis
results of comparison among the control group, non-VWF subgroup, and VWF subgroup. a: Compared with the control group, P<0.05.

R3 FERNRMRMERKR, BERSENSREEREREALR

Table 3 Comparison of abnormal rates of plasma angiotensin level, aldosterone level, and renin activity in the subjects

Ang | (37°C) Ang | (4°C) Ang || ALD PRA ARR
A3 ABC mm A REE% BEAR BEE/% BEAR BEE/% REAM REX/M REAN BEEM SEAK BEE/X
Number Apnormal Abnormal ~ Abnormal Abnormal Abnormal Abnormal Abnormal Abnormal Abnormal Abnormal  Abnormal Abnormal
number ratio number ratio number ratio number ratio number ratio number ratio
XTERZH
70 47 67.14 33 47.14 5 0.730 25 35.71 11 15.71 1 1.43
Control group
OHAVD £
A 90 54 60.00 36 40.00 10 0.393 21 23.33 19 21.11 3 3.33
OHAVD group
4
%VWFE‘E 44 29 65.91 19 43.18 7 2.799 14 31.81 11 25.00 3 6.82
Subgroup without VWF
VWF F4
i T H 46 25 54.35 17 36.96 3 0.247 7 15.21 8 17.39 0 0.00
Subgroup with VWF
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&R3
Ang | (37°C) Ang | (4°C) Ang || ALD PRA ARR

A3 A smAy SEEM% SEASR BEE/ SEAM BEE/% SEAY BEE% SEAN SRR SEAM SEE/%

Number Apnormal Abnormal ~ Abnormal Abnormal ~ Abnormal Abnormal Abnormal Abnormal  Abnormal Abnormal  Abnormal Abnormal
number ratio number ratio number ratio number ratio number ratio number ratio
)(1Z 0.863 0.819 0.730 2.946 0.753 0.065
P1 0.353 0.365 0.393 0.086 0.386 0.799
)(22 2.154 1.174 2.799 6.976 1.607 0.058
P2 0.341 0.556 0.247 0.050 0.448 0.810

CE] x2 P AXTERZES OHAVD AAELERMIFIT DITER, 1A\ P, AXTERA. T vwr 4. B vWr LA RNFIT DTSR,

[Note] x2 and P, are the statistical analysis results of the comparison between the control group and the OHAVD group; x2 and P, are the statistical

analysis results of the comparison among the control group, non-VWF subgroup, and VWF subgroup.

3 e

BE. MELKE. BEERMEAKR—MEE.
HEZHNADBETRS, WITNBE- M8 XK
=-BERRAY, ZRLEIN NBEMINE ME
FEABYIEE, AT AEME. KFBERTE, F5F
MERFIRREE. SEEHS/NKESHB~4%. I
F. PN —MREZEAKEE, SERTHERSN
MEEKER, FLEKENAng | . Ang | BERIBNE
FRRBER S ERRER, ERIMRREMERN, =
ME RKEZWEEIER, KENAng Il 5 Ang 1| 7]
ER =S Mohhk. &0k, FHISE, MMEMLEAS.
BRIAR AT Ang || gEEITIESZERNER, =
FRRIEMNL, HUERATES B ELERNR A
T, NMMIRAME LR S, Ang | FAJ{RH S AR
FZ B3 75 ALDo ALD 2 —Fh ] J5& 5 AEXY B F KK 53
BRWBERNREREER, TEERTE/NE, 2
R, R HHER, MMSIEMSEIE%, MEFH
o B ERIME ALD K FESpkMEFHVZES
IEAEX B ALD AT BUEC A B B m B R R IE 0, M
maEOMMMmEEE 23, HEEMNHASRIEM/)
MEBRG I — MR E R, 25554 B OHAVD &
BN Ang. PRAKESITRAMEZRTAITFERN,
XE5NERE" W RETE R OHAVD & KB
BE AR FEHRED, Ang. PRATBER EIZR M E R fH
FHEIRAKTFESR, BERNERINELERER
EER, BF Ang. PRARIAKFLLE ; HERS -
MELKER-BERAAHEESSIRDMENMER
%, XEBH—THR. BVWFILAS T VWFILE
Bl Ang ZE. ALDEE. PRA. ARRNEREXRNER
BT HITFE R X, 127~ Ang. PRA. ALD. ARR FEE
BR OHAVD MEIREHIZE. BIWINE. B EHEINEE
Fil. i RENESFSIEFRRZAFEAMRIR ALD K
TR, BFMERAXIFEYMBERS, HIEA

FSIET AR LEFEN. OMMBREREDD, AR
EMFEBHIIR I BURME B HE I8 EE
OHAVD &M ALD BITFRA T RIREKRE, B2E
S5FERIIRBEHENERILAEX, FEH—
TR,

EFEMRAIIME PRA. Ang Il . ALD 7K FZF
H5EnEREEEZMAXKEY., S28F Y B
T XER DT, RIKHAIZALER L 4 FE R A5 s
MEXNZT, BARHR LI, OHAVDZHAng | « Ang Il .
PRA SXTERLAMERIITAITF RN, MH OHAVD A
HIALD B 2R TFRA, R FEBIBIRENFHARIE I
OHAVD BE MEABHINKR. EERMRLERZEINE
SARSHX. AR £EIBFRREREX F
FIRoI RS A LA S MEFBUEIRNHARIRIT,

SZEFFR, A RAAMB E - M8 RKER -EE
FARAKZSS5 oHAVD WUHREN 4 M E IR A HIIEE,
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