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FAL P 12k 55 145 08 P DAL -2 3k K A1) S 156 1 43 B
Ehhdp G, TR, §LHE
(I BRRBIEBE, AR M 510620)

WE: B T FEREMS mENE R (ET) . —24A(NO) | MHEE A,(TXA,) | BIFIFHE (PGL,) ik KT
KBRE, ik CRAMAAEE ik, WEUT TR G 190 & FEHRSIEN B T hikshdl, 210 B IEFrEIRNE
5B TR B, W A BE R AL 258 5 AE (MetS) AHOCTE AR, Kl ET, NO H TXA, /K g AL~ 9 i f: % B,
(TXB,) . PGL, K74 6-i-Hi SR K F,,(6-keto-PGF,, ) /K-F-, FFH54RNZH I T 5 Rt IR sh #5& K-F (CVEL) 734
ik, b, 3K, RAIZICZ R logistic [0 2L MAS TR TR m R R, R A% | FR5F LSD
A A IR TR B K FE, R WAEXLE ET. NO, TXB, . 6-keto-PGF, #5145 5 43 51 4y (119. 50+ 30. 01)
pg/ml, (168.41+37.31) wmol/L, (92.00£23. 15) pg/ml F1(754.75+203. 34) pg/ml, $RHL ) ET FikKFm T AT IRA
(P<0.05) , {BIRBIH X IBL G NO, TXB, Hl 6-keto-PGF,, Fik2% BTG+ 24 7% XL (P>0.05), CVELA{E, #, Bk
SEHZ A ET, NO, TXB, fl 6-keto-PGF,, ik R TGI8 L (P>0.05) , {H CVEL /KA1 ET F kK Fm T+
HIKAFELE (P<0.05) o HEfilk F 1L 4R sl AL i AR MetS 128 ET B ACF M 2 K &K (ORy,,, = 1. 54, OR,s=1.76,
P<0.05), JG MetS ¥R SIZH ET Fih/K & T4 L ( P<0.05) , {R/K 4 ET Fik kP m Tk 4 (P<0.05), &
MetS FYHRBIZHFIXF IR Z ], CVEL AR, 1, @K FAZIN ET RBKTFZ R L ITFE L (P>0.05), &it Ti&
PRSIl 5 1 ET RBACFA ST 2RI, ET 0l e 32l T RSB bRy, LR A DL v 75 i — 40T
KR . BIHRZNEEEKT(CVEL) 5 MAEWEHER 5 WEER(ET) ; Sbrakd; SCBPE
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Correlation analysis between hand-transmitted vibration exposure and vasoactive factors expression level
LIANG Cankun, TANG Yongxiang, DONG Jie, ZENG Wenfeng
( Guangzhou Occupational Disease Prevention and Treatment Hospital, Guangzhou, Guangdong 510620, China)

Abstract: Objective To explore the correlation between hand-transmitted vibration exposure and expression levels of endothelin
(ET), nitric oxide (NO), thrombhoxane A, ( TXA,) and prostacyclin ( PGI, ) in serum. Methods  Using typical sampling
method, 190 male workers engaged in hand-transmitted vibration operation were selected as the vibration group, and 210 male
workers engaged in non hand-transmitted vibration operation were selected as the control group in Guangzhou’s automobile
manufacturing industry. The study collected basic information and metabolic syndrome ( MetS) related indicators, detected four
indicators including ET, NO and hydrolysis metabolite thromboxane B, ( TXB, ) of TXA,, hydrolysis metabolite 6-keto-
prostaglandin F, (6-keto-PGF,, ) of PGI,, and divided male workers from the vibration group into three levels: low, medium,
and high, based on their cumulative vibration exposure level (CVEL). Binary multivariate logistic regression was used to screen
the influence factors of vasoactive factors. Vasoactive factor expression levels were compared by ¢-test, F-test and LSD-method.
Results The detection results of ET, NO, TXB, and 6-keto-PGF,, in the survey subjects were ( 119.50+30.01) pg/ml,
(168.41+37.31) pmol/L, (92.00+23.15) pg/ml and (754.75+203.34) pg/ml, respectively. The ET expression level in
vibration group was higher than that in control group (P<0.05), but there were no statistically significant difference in NO,
TXB, and 6-keto-PGF,, between vibration group and control group( P>0. 05). There were no statistically significant difference in
the expression of ET, NO, TXB, and 6-keto-PGF,, among low-level group, medium-level group and high-level group (P>0.05) ,
but the ET expression level in low-level group was higher than that in medium-level group ( P<0.05). Exposure to hand-

=1.54,

OR\s=1.76; P<0.05). For the survey subjects without MetS, the ET expression level in vibration group was higher than that in

transmitted vibration and suffering from MetS were both independent factors affecting ET expression level ( OR .o
control group (P<0.05), and the ET expression level in low-level group was higher than that in medium-level group (P<0.05).
However, for the survey subjects with MetS, there was no statistically significant difference in ET expression level between

vibration group and control group, and there was no statistically significant difference among low-level group, medium-level group
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and high-level group ( P>0.05). Conclusion The hand-transmitted vibration exposure was statistically associated with the ET

expression level in serum. ET may be used as an effect biomarker for exposure to hand-transmitted vibration, but its underlying

mechanism needs to be further explored.

Keywords: cumulative vibration exposure level( CVEL) ; vasoactive factor; endothelin( ET) ; effect marker; correlation

WY 8 9% 89 (occupational hand-arm vibra-
tion disease, OHAVD) &4 A M =f FRE 3R s VR T 51
TR SRR, RO D T BB s, FEER
PR FARAASTE A L T BERE AT, 38 7 5B A OCTY
FNUA 353 47, H: i 780 5 R A 3R 3l [ 48 (vibration-
induced white finger, VWF) ‘U HET, VWF Bz R
JEE G FARR S v 1 LV AR M hR 5, OHAVD 1Y B
LT 8 A 58 4= B B> L i sh M il A 45 40 1l N B S BE
A1 0L 265 980 5 S S LR, i A U AN AT
P ORAP 0 A0 08 12 55 A DA W bR R K- B AR O
PR TE R AR BORAS TR 0 L5 P B A0 2 R
PP AT ok R - R R R N Rr A AR A, A 3h
SV HTE B DI 2 T BON I RERE AT, FOR P B
240 02 T T LA AR AR AT TR AR 22—
N 2 & (endothelin, ET) #1422 A,( thromboxane A, ,
TXA,) B AT 85k 18 46 2 ag; — %A A6 A (nitric
oxide, NO) FIHTH 3 & ( prostacyclin, PGL,) JEPr K Fl
PrerdeAb iy g &7 5k 550, AT HEIE ET A1 TXA, 8944 1
EYERT . BT TXA, 1 PGL, B REIAR A, etk
B2, WOE FHOK G P 1 #2 % B, (thromboxane
B,, TXB,) #1 6-fi-fif 51| B & F,, ( 6-keto-prostaglandin
F,., 6-keto-PGF, ) K 2t TXA, Fl PGL, KF¥, B
AWTERY, IR FE ] 2 ET, TXB, W T A
NO, 6-keto-PGF,, e R g , AREZE S ( metabolic
syndrome , MetS) 5 Ifil 48 N K¢ Ty fiE e i =2 18] £7 7 BLR
RN P, R TR R B 5 A R TG
i, MetS BUNAEZMEWKE R, Hil, TR
5 MAETEER TR ER DA RIE, ARTIAMIRER
J T PR A ) 3l T AR 4R 3 4 il 5 LY ET, NO
TXA, . PGL, kKT CBE P, 3 1 R 3 422 fooh T 1%
PR BN A= YR BR )

1 WEEFZE

1.1 % RAMBWEETTE, BN R
il 2 ZR AL 400 44 55 TR A x5, Hrp,
190 % FAERENEN B T mEEh4, 210 & IEF1L1E
SR TR . W ARRHE. B, 4% 20~45
&, Ti=1 40, HebrbriE. FHAMG s AR A #,
A DR B T A R T B0 LA S, T 1

A F IR A G PE 20 S sk IR 25 . AR
R NS+ AR ERE (] MBS B G
B ) BEAA B D S AL [ v S5 4 2023068 5 ],

WAL X G R 3
1.2 Fik
1.2.1 FEARZERMLSE IS 2024 2 5T R

KA o5 s AOTER] | AR | IR L AR L Ol | 8
VST NS B N GNP T N S N £ N N S A T
FPSEREAE B . WHE SRR 2D 1 30, #5745 6 4>
AU L kit ORI =D 1K, 75226 AL
R ARG T T A ) R SR A E B, A
X GRSAH I N A BEATAZ SE AR A

1.2.2  ZitH¥R31FEE /KT (cumulative vibration expo-
sure level, CVEL) {5 4 h SERE & I0RTHRUR s
T [ 4-hour energy-equivalent frequency-weighted vibra-
tion acceleration, a,,,, ]2 H TAEZ T HRL R 5 H R &R
SE ARSI 4 A5 FPON 16 5 DR PPN R4, A AR 3
(TAEYG Fr iy B R & 25 9 ¥ 0r. T kah)
(GBZ/T 189.9—2007) , "M kI ( TR A &
RO 2 b BRAE 25 2 ¥ 0r. MBI EKR) (GBZ
2.2—2007) . KJH CVEL JZ WeF 1L 4 sh 4 b v 2
AP M EL Pos A1 Pos K CVEL X2 M A, L 3
IR

InCEL =In ), A(4)] * y, = 7,
i=1

At InCEI—— £ i1 % #2 48 51 ( comulative expo-
sure index, CEI) H#AX}%4{4, InCEI=CVEL, m*/s*;
A(4)—4 h 45 fig 5 0 R BCER 2o B EE, RP
a,(4), m/s; i Z YRR, A v, %
PAMERRAE R KRB, sy, —— & M AL ERIR AR (T
i), #, AIEHAER =1, y, =250,

1.2.3  IMEWEHHE TR %F TXA, A PCL, 5
AR, FRUE MRS, MOy ARSI HOK A A TXB,
1 6-keto-PGF,, 183 TXA, 1 PGIL, Fik/KF, AWM
AR B M A Infinite F50 BEAR 20 #7101 B By 15 A
R K B2 R B0 ( ELISA) 1R &, SR AR — 25
Se DA I ET, NO, TXB, Hl 6-keto-PGF,, B
i, AT HRIEMAGERNIE, REF RN
JEREIK I 3 ml, F 5 A o] 40 B R, R A BY-
600C Y= B0 ML AT B LG, JFAEAF T =70 °C R
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VKA, SEm P ET, NO, TXB, 1 6-keto-PGF
PUARRY AR IIMARRAS | FRifEfh . HRP FRic ks i
Uik, iR T IR MR GRS, #HLUEY) TMB 2.6,
TMB TEit B ALY T S A s 8, TERRIPERT
e R AR A, BEEIER 5T ET, NO,
TXB, Fl 6-keto-PGF,, 7 & 5 1IEH 3¢, e R EEbr
SUFE 450 nm P IEROEEE (OD) 8, AR aAx i
LT RREARWRE

1.2.4  MetS AHCTRIRILAE AR IR A XS RAK BT it 45
#(body mass index, BMI) . [l /& ( BP) . %5 I Ifl
(fasting blood glucose, FBG) . =Mt H i ( triglyceride,
TG ) 1 1= %5 F£ Big £ 11 IH [ B ( high-density lipoprotein
cholesterol, HDL-C) , W45 & ( systolic blood pressure,
SBP) #1475k J ( diastolic blood pressure, DBP ) il & fifi
FHRK W E HBP-9030 HLF-1fiL 31, FBG, TG Fil HDL-C
Kol >k % [G Cobas 4= A AL . MR AREE 2 2%
WEDRIA 2% 4345 (I 2 AURE DR 9% B i 45 /e (2020 48
B Y, BAORGLUR 5 WA 3 B il W
MetS"™ o (1) JEMHE: BAHEIEFE =90 em, T ARIATIE
B, ARk IE 4 L) BMI=24. 0 kg/m? Fz M4 5 2 15
s (2) B . FBG=6.1 mmol/L F1( %) E iz N
WG IR (3) MiLE: BP =130/85 mmHg Fl
(2R) B N E MR IFIRIT 5 (4) 2 TG=1.70
mmol/L; (5)ZE HDL-C<1. 04 mmol/L,

1.3 it o 47 SR SPSS 20. 0 BAFHEATSIE5r
Bro THREGORHRIES M R wes fiIE, (i 2500 A1

HRFPOIEORNES 25, 75 BB M(P,s, Pog) 11
i, O EER I E R (%) Fon . TR E R
22 PR BRI XC K5, T 4t S A op o7 R b A
K H Mann-Whitney U K356, PIZH ST AEAS IR HodgRk
HHoE AL IOk ¢ K055, 24 FEAR B LR
TEWE ST M IEASE AT 255 AT R F R
5, S2M R ik R H 0 2 A &K logistic B 23#,
AN TR 7K S I 653 4 R R 7K 1 T T B3R
H LSD ¥, #8KAE a=0.05( M) .

2 # R

2.1 AREL HEXZ R 2 ZRENR LG
A NFEE AR PR AR T, Hod, FAERIIE
AP T 190 A, 435k HASHD | TR FRREAG LR
&4 %00, a0 K 1.70(1.50, 2.10) m/s*, {U[H
1.20~2.90 m/s*; CVEL & 8.82(8.27, 9.41)m*/s",
JEHl 6.26~10.20 m*/s*, Hf, CVEL<8.27, 8.27~
9. 41 F1>9. 41 m*/s* 435 3 SN FAL IR sh B2 il (I
S 3K, AETFAERSIENL S T 210 A, B
K AR 4],

PEA X G, BMI=24.0 kg/m* 140 A (35.0%) ,
IR 81 N (20.2%), @iliLE 109 N (27.2%), TG
THE 116 A (29.0%) , HDL-C [&1% 58 A (14.5%)
M HE MetS 2 X, fEH MetS & 77 N (19.3%) . HE3h
ZHADN BRZHAE IS AN T n rh g LA, =R A ST
RN (P<0.05), WFE 1,

F1 AN GIANE

[EAEES Peshl X HR 2 A1t Z/X* 18 P 1A
ERS[ X, M( Py, Pis) ] 31.00 (28.00, 35.00) 27.50 (25.75, 32.00) 29.00 (26.00, 33.00) 5.44 0. 000
THS[4E, M( Py, Pys) ] 9.67 (5.83, 14.35) 6.34 (4.23, 10.92) 7.75 (4.66, 12.96) 3.65 0. 000
AR A (%) ]
2 74 (38.9) 81 (38.6) 155 (38.7) 0.01 0.939
T 116 (61.1) 129 (61.4) 245 (61.3)
I[N (%) ]
7 44 (23.2) 46 (21.9) 90 (22.5) 0. 09 0.764
% 146 (76.8) 164 (78.1) 310 (77.5)
MetS[ A (%) ]
H 39 (20.5) 38 (18.1) 77 (19.3) 0.38 0.538
X 151 (79.5) 172 (81.9) 323 (80.7)

2.2 R MAeiT BAR R E HIRAK T 0 EH LR
T RIEIRAEENT, #RIA ET RikKFmE T
XHEZH (P<0.05) , HFZ] NO, TXB, F1 6-keto-PGF
KFZEFH TG 22 L (P>0.05), CVELAK, .
e KOV 2H 22 8] 4% K 46 A 25 S RSt R L (P>
0.05) , {EfR/AKFEHAY ET Fik K- FH K4 (P<
0.05), W2,

2.3 M FHRET AR Z 4 logistic B2 5H LU

PR3l MetS | 4F 4 | Tl | WALy H AL &, BT,
NO, TXB, . 6-keto-PGF,, N A&, /35l ot %
[N logistic PIH T, $EfTFAETR2 ET 2ik/KF
FYMSE I R K [ OR (95%CI) = 1.54(1.02~2.33),
P<0.05], R MetS & ET 2k /K (00 <7 50 P 2%
[OR(95%CI)=1.76(1.04~2.96), P<0.05], TR+
6-keto-PGF, FRikIKF-AIST MR [ OR (95%CI ) =
1.73(1.06~2.83), P<0.05], W33,
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R2  PRSNARHRAL | A HEIRACTZH A I AT PR LU (s )

2H 3 N ET(pg/ml) NO( pmol/L) TXB,( pg/ml) 6-keto-PGF  (pg/ml)
PRBhH 190 122. 64+30. 53 166. 78+36. 39 94. 15+22. 58 765. 85+209. 33
Xif R 210 116. 66+29. 31 169. 88+38. 14 90. 05+23. 55 744.71£197.73
it 400 119. 50+30. 01 168. 41+37. 31 92.00+23. 15 754.75+203. 34
t1H -2.00 0.83 -1.78 -1.04
P 0. 046 0. 407 0.077 0. 300
CVEL fi/K -2 47 130. 37£29. 53 164. 32£40. 52 96. 68+24. 04 775.27+214. 26
CVEL H7KF-41 97 119.22+30. 61 170. 68+36. 24 90. 49+22. 07 774.03+202. 61
CVEL /K4 46 121. 95+30. 62 161.07+31.79 99.30+21. 19 738. 98+220. 38
F1H 2.15 1.23 2.82 0.50
PH 0.119 0.294 0. 062 0. 609

F 3 IMAEVEER T RIEATEZMFEE logistic [IH5H7

A5 TP N T A1 B1E Wald X? {# P OR(95%CI) {4
ET b 0.43 4.13 0.042 1.54(1.02~2.33)
MetS 0.56 4.46 0.035 1.76(1.04~2.96)
AR -0.28 2.36 0. 125 0.76(0.53~1.08)
T -0. 04 0.06 0. 810 0.96(0.67~1.37)
WA -0.23 1.16 0.282 0.79(0.52~1.21)
] -0.19 0.59 0. 441 0. 82(0.50~1.35)
NO s -0.17 0.67 0.413 0.84(0.56~1.27)
MetS -0.09 0.12 0.733 0.92(0.55~1.53)
AR 0.01 0.00 0. 955 1.01(0.71~1.44)
T4 -0.22 1.38 0. 240 0.81(0.56~1.16)
Wz 7 -0. 06 0.08 0.774 0.94(0.62~1.43)
R 0.39 2.40 0.121 1.47(0.90~2. 40)
TXB, PR3l 0.21 1.00 0.317 1.23(0.82~1.86)
MetS -0. 09 0.10 0. 747 0.92(0.55~1.54)
ARy 0.12 0.41 0.522 1.12(0.79~1.59)
T 0.26 2.02 0. 156 1.30(0.91~1.86)
2 A4 -0.11 0.28 0. 594 0.89(0.59~1.36)
e 0.21 0.73 0.394 1.24(0.76~2.02)
6-keto-PGF Rah 0.27 1. 69 0.193 1.31(0.87~1.98)
MetS 0.29 1.25 0.263 1.34(0.80~2.25)
S -0.05 0.07 0. 798 0.96(0.67~1.36)
T 0.03 0.03 0. 859 1.03(0.72~1.48)
WA -0.05 0.06 0. 801 0.95(0.62~1.44)
] 0.55 4.76 0.029 1.73(1.06~2. 83)

. WAERIRME, ET, NO, TXB, . 6-keto-PGF,, /K, <¥H=0, =¥¥=1; AZERIRME, HREWH, =0, &=1; FE MaS, =0, F=1;
Al T, <Pys=1, Py, Pps=2, >Pys=3; WA KW, =0, 2&=1,

2.4 FHE/ A MetS 2t ET £ A R-FHom e 5 &5 R4 TAEIRSI MetS X ET F kK F5400 5940 2530
Mo hERFERSS ET R, RIEETRER - £ Mets T MetS G r
MetS 17432, #E—B 4R IHR s 41 5% R41, CVEL M ETGml) MM ET(pg/mi)

'TEE ':F‘ Tﬂ}ﬂiqzéﬂl}ﬁ%}(ﬂ‘%ﬂ’ﬂ ET %Jjjﬂ(qz‘ H?EZ% il 39 124.93+31.81 151 122.05£30.27 0.52 0. 602
IIJE N % \N[ets E/‘J:‘Uﬁﬁj QEET %]iﬂQEIZ% :J:Xﬂ‘ ;E ‘Zﬂ ( Pe pogiitil 38 123.29+29.02 172 115.19+29.26 1.55 0.123
0. 05 ) , CVEL 'fE& 7J(glzgﬂ ET i%iiﬂ(iiz —‘,%— ;F ‘:fj 7J(¥2ﬂ /E?ﬁ‘ 71 124.12+30.28 323 118.40+29.89

(P<0.05), {0 CVEL th | g5k VAl BT Fisk " 0.06 4.8

T2 FRYGE R (P>0.05) 5 8 MetS ioiRshgLA "0 s o

Vo NN v N CVEL /K F4 10 127.19+29.70 37 131.24+29. 84 0.38 0.705
WL ], CVEL {6 . o Bk P42 il ET %k FRT

KFZEF G L (P>0.05) , FRshdl, XIHE
UM CVEL AR, ", /K4 5 A4 5 0 2 5 5 |

CVELHAEA 19 121.74£33.71 78 118.61£30.00  0.40 0.692
CVELEAEA 10 128.72#32.79 36 120.07£30.20  0.79 0.435

MetS R MetS 2 () BT 35K 7 £ R kit 0 018 23

MY (P>0.05), WE4, P 0.833 0.102
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3 i #

HHT, OHAVD 238 [ ik (1 4 28 X 2 7 S0
Wz —, R —Fh TAEAC LA B i BB
OHAVD Z WL T4ty FE v M IX, 5 4F R 46 re #AVHT AN
T Ml X5 R] A T RN B R AR M R KU
2013—2022 4EJ A48 & OHAVD (5 ¥y B IR 2 Ar g
LI 59. 50% , T B E 5 G T TR IR sl 1) B A
B DL TR B s 1 2 KU, 2006—2022
EZR =AML AR5E, T SRR L 5 A4
YT HT & OHAVD 5 448 &9 K8k 99.25%, Hop
98. 79% K 95 B 43 A Tl o, M 98.64%
OHAVD £ 1B H00 RURK FE AL IR SN E M, M
SFHEYEMBE T % OHAVD BOSRERHLE, 1 B
7 3 i) S B 5 R A X R B R g o F T
AP RFET TN 2 KR RE L S TR A%
BN HEAIKY- , FET AR S a BRI 1) 0 A= Py b
B, TR B A RS 45 6 S, A X 1)
Ay M 1.70(1.50, 2. 10) m/s>, #5460 5 25 R4 KT
FE Z O R BR A (5 m/s?) o A X B AR K 29. 00
(26.00, 33.00) %, RAFERALRES; T8 7.75(4. 66,
12.96) 4F, RfiAR e MR AT, RSl AL AR B ZH A i F
T AR R A, PR | DRI A MetS BT L3
M AT, SR logistic [F1JH 43T IEAF 3 AL T 45R
HHEK,

HET, E RSN BARIE A N2 fih T 15 35 sh s ok
SRS ET kKA 6, Mar D RiE R
SR FHET AKF T BRI ET K
Y5 VWF AR, ET KFE/ 1R VWF B2
Wi AT TS 48 A5, mTiE— 20 H A VWE (9 B
I8, ARWHA R IR RAT, R4 ET F£ik
K T EZH (P<0.05) , CVEL R/KE4H R ET %
KK T K2 (P<0.05) o 28 logistic [A1JA 423 #r
KIEIRZRH R G, FEIRsI4S T.0) ET Fik TR
B kXt BEAL A 1. 54 %, M8 MetS A5 THY ET £k
E AU TE MetS ZHAY 1.76 185, 32783 il TAE 4R sh Al
HE SR MetS J& ET RKIAACEFHREFZI R &R (P<0.05) .
{H Tekavec % 2 iF98 K LIRS 5 ET-1 IKETC B E
M) 28 45 IR ET-1 KA % 4 OHAVD YR,
W, I 9T 4 R — S0 DR 4 R T A 4R 3h X
ET F3R7KF- (152 i HoAg A, T RE & e T e
P, BERK PR BT Fih K F B, (HRE# 4
PRSI ET 238 7K R, 4k 10 52 M 1% P9 12 40
LA B, BRI A YR 4 5 BT oK i s AP, T3

FHRARAYEER D RE 1S A VWE

MetS f&—4H DARERE | ot . A S5 DA B s o
FESEIREE RN, 7™ F 5 W ML A4 F 3 1) s PRRE A A
MR MetS H s LAY I KRE, PN R 41 i o) A8 4t
Vide I 96 A8 1 2 A2 AN g e o R Ah
R4 R R T MetS 5 14 Fz T BE 18 403 17 76 AH 5C 1
MetS 11 ET K227 T X R4 (P<0.05) , #filF
FEPRBHFIFE B MetS X ET 22 35 7K F 2k 748 7] B 775 A
Jin, Bl FEBTEOSIAERT . AR A2 logistic [B]1H
IR RS, &I A ARSI AR B MetS
AIECET 2k KT m, L5020 HERR MetS T4
G, RITE MetS HFHLIR3NB T. ET FRIbAKF i T
820 (P<0.05), CVEL fIK/KF4HEY ET Rk /K FEE T
HIKEAL(P<0.05) , i —B 3R F1ERsh 5 ET
TR VA Gt 6T, ET l B8 3 AL 4R 3h i1
PN bR, FRE il AL IR s T B A M
Bl | s, HLACERG, SR TR, 1
S ET ik LA™ EANSCHR R RE N BT 8 FAE
I sl A0 T 25007 1) W A b, AR % B {e B 48
FE AR FE Y AR YRR AT 2 P EL B R B, TG MetS
) CVEL AR K41 ET 23k K m T KP4 (P<
0.05), HIEAK, . Bk P4l ET kK227 T4
AR (P>0.05) , AT AEJE PR A 3 4R /K 7 # AR s AL
AL TR BCIRAS S BT 9 R T RERI 0 0 ET PRk
Fik, (ARBEE BRI T, HULAR AT ™ A A 3 ) il
N B I FE R, ET kKPRl FEAIK,

Yang 55 B B2 il AL IR 8L TXA, | PGLK
SEFFE AN NO KRR, TARRRAE 23R PGIL R
S IR T IR sl B e R . B A
FALYR 3 £ FEATEN O T TXB, AT Al
6-keto-PGF, 7K F- T [, v iy I R AT g J2 15 4k 3
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