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Investigation on Protective Effect of the Establishment of PIVAS on Occupational Exposure of Antineoplastic
Drugs to Nursing Staff in Clinical Departments in Our Hospital

SUN Yan', MA Xiaochi’, BAI Rong’, SHANG Qinghui' (1.Hulunbuir Municipal People’ s Hospital/Hulunbuir
College of Clinical Medicine, Inner Mongolia University for Nationalities, Inner Mongolia Hulunbuir 021000,
China; 2.College of Pharmacy, Dalian Medical University, Liaoning Dalian 116044, China; 3.Shanghai
Dongfang Hospital, Shanghai 200120, China)

ABSTRACT OBIJECTIVE: To provide reference for confirming the protective effect of the establishment of PIVAS on
antineoplastic drugs (ADs) occupational exposure to nursing staff in clinical departments, and to provide the basis for the
formulation of ADs dispensing guideline and occupational exposure protection regulations. METHODS: By questionnaire survey
and deriving data of lab examination index, the occurrence of abnormal menstruation, bad birth outcome, alopecia, blood toxicity,
liver and renal toxicity in nursing staff of clinical departments with different ADs contact frequencies (non-exposure group as group
A, low-exposure group as group B, high-exposure group as group C) were investigated and analyzed in our hospital before and
after the establishment of PIVAS. The residual of ADs [methotrexate (MTX)and 5-Fluorouracil (5-FU)] in PIVAS environment were
investigated by HPLC. RESULTS: A total of 160 questionnaires were sent out before the establishment of PIVAS, and 15Layere
effectively collected with effective recovery of 94.38% . After the establishment of PIVAS, 150 questionnaires wer

144 were effectively collected with effective recovery of 96.00% . Questionnaire results showed that the i 1 f b orrnal
menstruation, abnormal menstruation period, dysmenorrhea, spontaneous abortion, infertility an welght the
severity of hair loss in group C were significantly higher than group A, with statistic; Sa < 05 or P<<0.01). The
incidence of above 6 conditions in group C were 5.14, 6.10, 3.81, 4.04, 6.1 r than®in group A. At same time,

the incidence of the offspring low birth weight and the severity of h&ir, ﬁ up ere significantly higher than group A, with
statistical significance (P<<0.05 or P<<0.01); the incidence ofyi 0
the establishment of PIVAS, the 1nc1dence of abnoj on, abnormal menstruation period, dysmenorrhea, spontaneous
abortion, infertility and offspring lo b1rt ﬂﬂ verlty of hair loss were decreased significantly in group C, with statistical
significance (P<C0.05). The se 1 l

significance in above i

up B was 6.21 times higher than in group A. After

group C was significantly higher than group A, and there was no statistical

xEs, d With group A (P>0.05). At the same time, there was no statistical significance in the
ov&’blrth weight and the severity of hair loss between group B and A (P>0.05). Results of lab
examiga estigation showed that before the establishment of PIVAS, WBC and PLT of group C were significantly lower

incidence of th

, and the incidence of abnormal liver function was significantly higher than group A, with statistical significance (P<<
0.05 or P<<0.01). After the establishment PIVAS, WBC, PLT and RBC of group C, and PLT of group B were increased
significantly compared to before the establishment PIVAS; the incidence of abnormal liver function in group C was decreased
significantly compared to before the establishment PIVAS, with statistical significance (P<<0.05 or P<<0.01). There was no
statistical significance in above indexes between group C and A (P>0.05), and PLT of group B was even significantly higher than
group A (P<<0.05). Results of investigation of ADs residues in PIVAS environment showed that there were different degrees of
MTX and 5-FU residue on the surface of different objects. The residues of ADs from high to low were biological safety cabinet
worktops, the floor just below biological safety cabinet, transfer box, transfer window and door handle and infusion bags.
CONCLUSIONS: Nursing staff of clinical department with high ADs contact frequency face higher relevant health risks. The
establishment of PIVAS can effectively protect the ADs occupational exposure of nursing staff in clinical departments, thereby
reducing the above risks. At the same time, there are still different degrees of ADs residues on the surface of different objects in the
PIVAS environment, and transshipment out of PIVAS is possible. It is suggested that the awareness of protection against
occupational exposure risk caused by ADs residues in PIVAS environment should be improved; unified guideline for ADs
dispensing and occupational exposure protection regulations should be formulated as soon as possible, so as to reduce occupational
exposure risk associated with ADs for nursing staff in PIVAS and clinical departments.

KEYWORDS  Antitumor drugs; Nursing staff; Occupational exposure; PIVAS; Protective effect; Investigation
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XFIEH AT BE A B0 BRSO AR, ADs AT AR MRRF A B B R AR ER 4L (C ) , £ 4E ADs
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WY B fih ADs R N 2590 8 B AR 2 R g R A, 1.2.1 JHERERIT 2% OSHA X T ADs B HRL i
WARAEFL R DNATWS JFEHFE Mk 2 ki YRR A3 A2 () 6 P82 3R e AR I oRR
PO EEACHTITIENE H W, LRI SPEAR LR ARAETSR R L Kk A1
fEEEEHLR (OSHA) 2 T4 ik ADs IPNP 2248 Bl VA 34500 IR AY < 2F — 300 A 2 1 & — et
PHIED 2 KIS E R CRH . MR ETEADs B B, AR E AR TARAERRSE 58 s 2 i
T EEBT T TAETF Ry A R, 58 Dok A STHRME R S35 SR R S T A R R R IR A SR
PREIURSR BAEAHNE, BEEEEFAMBYIRRIMI A A HARF™ ST AR ANZE RS G LA
g — ki ADs AECHE r ANV REE DI e KRR, A4 SW AR KA %J%J,ﬁﬁ%'%“(ﬁﬁ
PR A FE R EREIGRBI AR AR 21~35 )" T A REGEH QEFHIT2 R
K TAERREEARIRYE , I B ADs BROL 2 88 (0= FafE IR s h2~T7 D"RRZA 3 N . ARAEFS R RN
JEH AR Z Ay & L EA AR 52 GEBOL e A el & 2 0 2 U A TR A ) 5 e A AR
FI| ADs BRIV 2255 (1) f 3= T (I 24 J8 LAY AR R PR35 B i 7=, HEBR A
k2SR B0 (PIVAS) A TR K 2545 T  OL IR IR R IR 2 IR REE ) A4 (14E
Be il i 3 e, FE I D AF G K2 AR P BT T DA ARSRIBUT AT R 15 it | 1 A 338 1 1T G S s )™
(GMP)ARHEM TSR, Z il B IR 22 N5 . AU A AR B Gk L AR AR T 2 500 g) 3
PR BRI E R HE T ADs RIS RS Ay mE, Hﬁﬁﬁ%‘ﬁ%%ﬂa%ﬁ%ﬁﬁﬁﬁ 73 )

T 20 B TC ] . PIVAS J& 25 545 R K R 1y b 8k iiﬁ%"i_ﬁﬁi% B 3R AE hﬂ)@i?;zéﬁz i L
B, A ZHMSEIESE T PIVAS 7E 42 U I R A 38 H %Hﬂﬁk%ﬂ“é}ﬁ?r“ E D iRE DR ail]
25 g 2SR R WA BT AR S AR AR 10% ) R (O E 109% ~30% ) FIE
1M & PIVAS X ADs BV 85 (B P E O IR = 8 (O R e %‘ EI’J 30%)““

e O Bt P 2 n) 3 8 A 5 2L 43 T

SRR ‘i\ ;
WA DLR T N B E e (LA fRf AR aﬂzﬁm )?20?9 3R 12 H RN 2016 4 12 H JE X FEAS I R R} 2 47 7
P 2L PIVAS, M 2013 4E 12 J1JiE AE FHEFTIEA, L2011 4E 1 H — 2013 4F 12 A B9 B4R
PIVASi%ﬁéﬁEWﬁﬁ@a @ EUl néﬂm‘ k1 PIVAS £ 7 BECHE , L2014 48 1 H — 2016 4F 12 A 14
HIG AN ADs 4% BidE oy PIVAS £ 7 S5 5l . 2 iy R 5T 3 1) 45
LS fr J\H 7S ARAETER A REFE I RPN IS b AEsk, thr LK
TR R AL, aﬁc%ﬁ”m\/ Wi BORZ VA WNSE Ny I () 4, S 45 o) S iR
AS FRETTH ADs[ F1 2 B0 (MTX) H1 5-F0 IR EIE (5-FU)] K 67 T (RIS [ 38 3 X6 1] 36 ) BL Sk AN g 2 vk A 73
FREATEOL, BAE 1M PIVAS BN X TIRIRBI S S B LY  5, BFSY 575 G5 — [l Ia) 35 I 1 — 45 %o 1] 3 A 3 55
ADs BV 22 82 B 3 7 1l VE T, WRIIESE PIVAS 7% I B TR 2
D7 A A RS2 00k, [RIBS o TS T B y7 1.3 FLWEKRETIERAE

BAHURIHIIT G — 1) ADs & L $5 R AR 52 22 7 3760 A3 3T 2013 4F 12 F FEF1 2016 4F 12 F S TR B Re-
TLER AR AR sult-Client B4 2 -5 R FE AR PRFHE 4P 38 51 2013 4F
1 S&57H% 1 2016 45 (A PR B , 8 57 SC 0 = A A PR AR B s S i
L1 AEXS &, Horp 2013 4 A BUE A A PIVAS #HE7 AT R , 2016 4F

PEHFR BE 20 I KRR = P B AE AR A X B A o PIVAS 827 J5 i . B0d = S04 M 4R
G0 WAAFRUE b IR IR — 24P B0 TR AR BRI T2 (WBC) LI/ (PLT) (2T 41 A4k
K UL BP0l FEA% IR TAER R 2400 b o HEBRPRUE: W (RBC)]. I REFE FR [ 2 B 55 2 (ALT) Fl K 424 R
NHBS GG 5 i & M B e iR s I K IR 2 4 552 (AST)]. B D RE48 A5 L1 7% WILEF (CRE) AL IR

ADs OIP R g2 B2 S il  ADs TEtE g & A(BUN)], LURE 32 U5 & R ae e B st S & 4R
BT SRR E A e, AMFFTRIEFEAR N B A ADs 220l 1500, I 40 M3 B0E S %4 0 : WBC 3.5x10° L'~
WR N EAT A28, Hear S el AR R (A4, 646 9.5x10° L', PLT 125%10° L™ '~350x10° L', RBC 4.3
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10¥ L' ~5.8x10" L', FFINAETRFRIEH S %N : ALT
0~34 U/L,AST 6~34 U/L; B IhBEFEAR IEH S %0 N -
CRE 70~106 pmol/L, BUN 2.1~7.1 mmol/L; 7£ 1F. % {4
I Z AN PRI A 2 2 P s B A BH AR ALE .
1.4 PIVASIMEH ADs B E

PEPE 2011 — 2016 47 [0 F B ADs fifi F & & 7 2 (21
MTX F1 5-FUVE 3R B Wilbn s, T 2016 4F 12 H IR
FH OB 233572 (HPLC) il %E PIVAS AN R0 3 1 1)
R 2R R AR . AN 2 em>2 em (1) 0.03
mol/L NaOH ¥ W2 ) A8 40E AL (10 em> 10 cm) 8
TﬁPIVASi%ﬁ%*ﬁ‘*E WL IR M L 24

B AR 10T R A S AR SR H R, A IR 55

,\Eﬂib’ WK (BEREIELE 3 d 1Y [7]— B[] [7] — i o5 B ) o
58 B 5 U8 AR A 43 31 T 50 mL 1% 0.03 mol/L
NaOH ¥ i H /K 1 A (B3 100 W, #5134 . 20 kHz) 60
min, JFE A 5 LA 14 000 r/min. 242 3 cm 5.0 5 min,
W 3T, TR EEE 25 2 | mL, 3% Aglient 1200
HPLC Y (3£ EIEHEE A /) R T
1.5 SitERZE

% SPSS 17.0 G AT AT B AL B, 22402
AT AT BIA B IE T T FE A G O 133, R TR
X+ s 3N, R KR THEROR N S R GTR AR ROR
T AR S R . P<0.05 NZESAEL 8 XL
2 R
2.1 PRIBPFEER

®1 PIVASEIRIR
bbAz

Tab 1 Comparison of the occurrence of abnormal

ZHENAZRABRRERERR

menstrual cycle before and after the establish-
ment of PIVAS

PIVASEETZ (2011 -20134)
HH O <otg, wdsd, >3sd, SERE
A A A Z

PIVAS 7 /7 (2014—20164F)

, <Ud 2354 >34, FERER,
A A A %

A %0 2 76 2 5.00 80 3 75 2 6.25
B4 36 2 31 3 13.89 Bl 31 l 6.06
(oF: i R 26 4 AN 29 1 645

5 AR, < *P<<0.01; 5 [W] 41 PIVAS 57 1iif [b 42, "P<<0.05
Note: vs. group A, *
establishment of PIVAS,"P<<0.05

PIVAS B 7HT, CHZ U BT AR E K EFH
22.86% , B EE T AH(3.75% ), LR HGit#E XL
(P<<0.01) ; CHLFNI B 4321 BT 4 REL T8 KA 53
EAZ6.10.2.224%, PIVAS & )5, CHZ1i #Hi4
KBS &R R L AT B B AR (3.23% vs.
22.86% ), ZFA G FE X (P<0.05) , 45 4 17] Fb
ER TG FE X (P>0.05), FEILFE 2,

R2 PIVASEIRIEZHENITRARERELEBR

* P<<0.01; vs. the same group before the

R
Tab 2 Comparison of the occurre ce@ n 1
menstrual period beforge a@ establish-
.

ment of PIV S
; PIVASE 1755 (2014—20164F)

211 ZUTHEIEANLL  PIVAS £ 7 /i L& 7] 45 160 il Vo R, <2 270570 FREEE,
N 0 \ \ 0
/ﬁj\ Eq&ﬁ)‘ilﬂﬁl'&;lﬁ]\ ﬁxﬁ@&$ﬁ94 38% PIVA 7 1 375 80 1 I 1 250
A7 et ka4 150 47, [E]Llﬁvﬁ)dzl]% 144 B4l B 833 B0 RN 1 303
; ca B 3y s nst o0 31 3%

% 4 96.00% . PIVAS &7 Hif

(E@i’]jﬂ%N‘lOﬁ I’E N15$o ﬁ

m%%’a@ﬁ%(% 0+5. 3)5 3F¢’JI1’E$I‘E7*J(7 9+
5.7)4 ., PIVAS #:7 J5 A 4321 & -4 R (33.6 +
5.2)% I TAEERR K (7.3 +5.2)4E ; BHZViH 1
RSO (35.1 £4.9) %, P38 TAEAH R K (8.6 +5.3)4F;C
525 FH AR N (34.7 £ 6.8) %, 2 TAEAEIR N
(9.2 +6.2)% . PIVAS AL HIfG 341 Z Uid 4F 8 A 14
AERR A, = TG F R L (P>0.05) , HA AT Hetk
2.1.2 PIVAS# . HIJG Z Ui #H M H &5 % K EE T
B PIVAS SR, CH 52 Vi H & i i B A5
25.711% , BEE T AH(5.00% ), ZRH 5% E X
(P<<0.01); CHLFN B 437158 1 48 JRI W 5 kA 2% 03l
AU 5.14.2.78 %, PIVAS #7 )5, C4Zi# H &
A S & R R g ST AT B 3 R AR (6.45% vs.
25.711% ), ZRA 5T #E L (P<0.05) , 45 41 1a] b As
FRIG 2 F R X (P>0.05), P 1,
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5 AR, < *P<<0.01; 5 [F] 41 PIVAS #E 7 1 b4, "P<<0.05
Note: vs. group A, *
establishment of PIVAS,"P<<0.05

PIVAS # 37 1ij , C AL Z 15 # R 4 kR 28.57 % ,
WERTAL(150%), Z 5 A5 E X (P<0.01);C
20 AN B 41 32 V5 R 4 R A 4 & A 4% 3.81.1.85
fi5. PIVAS HE57J5 , C 432 15 R 4 K R B Sy i i
H AR (6.45% vs. 28.57% ) , 2R A Gt #E L (P<
0.05) , 45 4 8] b3 22 S+ o4t 2 L (P>0.05) , 3 I

* P<<0.01; vs. the same group before the

*3

R3 PIVASEIRIEZHENEELEBRILE
Tab 3 Comparison of the occurrence of dysmenor-

rhea before and after establishment of PIVAS

. PIVAS 77 (2011-20134) PIVAS 5 (2014—2016%F)
T RBNL mERER 0 mAMM mARERY
A8 6 750 80 7 8.75
BAL 36 5 13.89 3 6 18.18
CH ¥ 10 857 31 2 645°

5 AL, " *P<<0.01; 5 [H]41 PTVAS #1378 th4E,"P<<0.05
Note: vs. group A, *
establishment of PIVAS,“P<<0.05

* P<<0.01; vs. the same group before the
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2.1.3  PIVAS & 7 HiIJ5 2 U5 & A RAE T 4 & A
BLLLES  PIVAS #N 1T, CALZ Ui AR RAERER
26.92% , B E T AH(6.67% ), 7 AH %% X
(P<0.05) ; CHLM B ZV5# F AR KRS A
4119 4.04,1.551% . PIVAS @7 5, CHZ Vi H AR ™
R M RN A B E AR (3.45% vs. 26.92% ) , 2R A
it B X (P<0.05) , M4 410 LA 22 RISt i 7 5
X(P>0.05), W4,

F4 PIVASEVHIEZHERNBRRTRERBRILE
Tab 4 Comparison of the occurrence of spontaneous
abortion before and after establishment of

PIVAS

PIVASEE T AT (2011-20134F) PIVASE VI (2014—20164F)

e BRIFAN BRSRER % 0 BRRPAR BREFREE %
AL 60 4 6,67 6 3 462
B 29 3 1034 9 | 345
cil 2 1 2690 9 | 345

TE: 5 ALLIEE, *P<<0.05; 5 [FZ1 PIVAS £/ 1 HeA ,'P<<0.05
Note: vs. group A, * P<<0.05; vs. the same group before the estab-
lishment of PIVAS,"P<<0.05

PIVAS #7HT, C A2 Vi AR KA R R 30.77T% ,
WBEETAL(5.00%), Z5 A58 X (P<0.01);C
U B 3205 B AR A5y R R A 4119 6.15.,2.07
5. PIVAS #E37J5 , C 32 1 3 AN 5 M SR i T i i
F AR (6.90% vs. 30.77% ) , ZRA G E XL (P<
0.05) , i 4% 40111] e 22 S T i 225 3L (P>0.05) B 0L

%6 PIVASEIHIG
B L

Comparison of the occurrence of offspring low

EEHENTREHEFRELZ S

Tab 6
birth weight outcomes before and after the
establishment of PIVAS

PIVAS T (20112013 %)
o ;gwus %«u&m%zﬁ ik

PIVASH7 /5 (2014—20164F )
H&&%Ms FAGH R

n BIEE 0
A4l 60 2 333 65 2 3.08
B4 29 6 2069 29 1 345
cd 2 7 2692 29 1 345

T 45 AL RS, * P<<0.05,**P<<0.01; 5 [F)2H PIVAS 57 ij He s,
P<<0.05

Note: vs. group A, “P<<0.05, " *P<<0.01;vs. the same group before
the establishment of PIVAS,*P<<0.05

SEJR , C L5 W A IR R R e i % R IR

(P<<0.05) fHALRER T AN, ERARIHTAEL(P<

0.01);BAL5 A 4 fH] L 22 57 LS4 78 L (P>0.05),

UL 7Ok 3 A ™ B AR A TR A A5 S P o R R

2o

FR7 PIVASEIHEIG

(%)1]

Tab 7 Comparison of the occurrence of “\
outcomes before and after hment
of PIVAS[person?&

\J pWAsif\,r (2014-20164F)
3 n R i £l
7(875) 80 47(5875)  28(35.00)  5(625)

EERHENREZZEBRELEIA

# 5 3 . 701944)%* 1027.78)" 33 17(5152)  11(3333)  5(15.15)
R5 PIVASEIIHIE 117'5%‘!3’]71;57i$ 157 / A% 35 5(1429)° 120342007 18(5143)7 31 8(2581)°F 15(4839)°° 8(25.81)"
Tab 5 Comparison of the oc urren ﬂP tility S A, 1 P<<0.01; 5 [HI41 PIVAS HE57 /if b4, “P<<0.05
before and after the TVAS Note: vs. group A, “*P<<0.01; vs. the same group before the estab-

\ MVASE\,F (2014-20164F)

PIVAS #1771 (20

n UXIN ARG 4
65 2 3.08
10.34 29 2 6.90
cil 26 8 3077 29 2 6.90°

TE: 5 AYLHEL, “*P<<0.01; 5 [FZH PIVAS g/ AT LA, "P<<0.05
Note: vs. group A, ““P<<0.01;vs. the same group before the establish-
ment of PIVAS,*P<<0.05

PIVAS ST R, C 41 F1 B 4H 5205 T4 A= 1A
Bk AR R 26.92% . 20.96% , ¥ B E R T A A
(3.33%) , 2R WA G225 L (P<0.055; P<0.01);C
AN B 437 Ui & FACIC A AT B % AR R IR A A
f)8.08.6.21 ff. PIVAS &7 )i, CAHZviE UK A4
A IO H e A R A N T S PRI (3.45% vs. 26.92% ),
AT BT T XL (P<0.05) , 4% 41 1F] L8 2 5 T
P2 X (P>0.05), £ L6,

2.1.4 PIVAS & 7RG 205 & W8 & Kk A1 0 H 4
PIVAS 371 , C 201 B 4132 15 % R A& R ™ SR i I
FmT AL, AR X (P<0.01), PIVAS#
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lishment of PIVAS,*P<<0.05
22 ZHRERERIRATER
2.2.1  PIVAS #7 R J5 32 17 # 10 I 5 1 & AR A Ol E
B PIVAS #57Hi, C 41521/ # WBC PLT {f 14 i 1%
TAA, ERASFE X(P<0.058,P<0.01), PI-
VAS #57 J5 , C4H 2 1i# WBC .PLT .RBC {4 N2 B4 7
Vi PLT{ES A i i 75, 2 R A 52 X
(P<<0.053% P<<0.01), 1 C 415 A 4 I # 2 H 4 T g: it
FEX(P>0.05),BHPLTEHERZC AR EH T AH,
ERAGFE X (P<0.05), FELES,
2.2.2  PIVAS #7 HI G 3205 W B B A& A 1 0 e
B PIVAS # 71, CHZ Ui & N IhEe 7w K EFR N
1429% , B EEm T AH(250%) , ZR A5 % E X
(P<<0.05) ; CLFN B Z Vi & I IRE S8 & AR 005l
A#1/5.72.2.221% . PIVAS &7 )5, C4H %15 & T I BE
SR A B T S AR (3.23% vs. 14.29% ), %
A G L (P<0.05) , M4 4110 L 22 04 1T
2 Y (P>0.05), PEMLF 9,
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Tab 8 Comparison of the blood toxicity before and after establishment of PIVAS
PIVASHE 7] (2013 4F) PIVASH 5 (2016%F)

2 n WBC, x10'L” PLT, x10'L" RBC, x 10" " n WBC, x10'L” PLT, x10'L" RBC, x 10" L
Al 80 5351116 235.00+53.00 4391047 80 5361121 237.00+53.00 4512036
B4l 36 529t 113 233.00+31.00 4372043 3 5314103 256.00£36.007 4491043
(oFiil 35 413£1.21 216.00£33.00" 4312039 31 495131 240.00£31.00" 4512041

5 AL, P<<0.05, " “P<<0.01; 55 [F)ZH PIVAS B3 i L 4%, “P<<0.05,""/P<<0.01
Note:vs. group A, “P<<0.05, “*P<<0.01;vs. the same group before the establishment of PIVAS,*P<<0.05,""P<<0.01

R9 PIVASENHEZHENHBIRSRELRERR
EERIA (%) ]

Tab 9 Comparison of the occurrence of abnormal
liver and kidney function before and after the
establishment of PIVAS[person (%) |

PIVASHEZ ] (20134F) PIVASE )5 (20164F)

WISRH TGRSR JRE BRI A UG
A R o A R R R AR R A S T AL,
ZFWE G CAZ i E A 2R T4 R
BSEH JRZ . ARNE AE PR AR R R
AP AZHIY 5.14.6.10.3.81 ,4.04.6.15.8.08 4%, [
B, B 23215 AR A A0 it A S A & i R ™

A5 o R Thak B A 20 5 Al IR ThAk Bk 7
B 3% 2556) 0(0) 3 000 0(0) Vi FAUR I A R B R A R e AALIY 6.21 fiF . 1X 42
3 5(1429)° w073 1323)" 1323) 7N I RERE B G B ADs $2 il 2R 586 i, A fl

TE: 5 A4LEEE, *P<<0.05; 5 [A)Z1 PIVAS #E 7 i Hu4% ,"P<<0.05
Note: vs. group A, “P<<0.05; vs. the same group before the establish-
ment of PIVAS,"P<<0.05

2.3 PIVASIREH ADs R ZRER
PIVAS #1355 Hh ADs 5% B B 2325 R L3 10, HHE& 10
AL AT, PIVAS PR35 A A 5] 99 44 2 T Y5 A7 A6 A TR R 5 1)

Bl Z2 A H 2 5% A RAT LR L 5 TR
e R JRUBS: o AH N 3 g o AR S 45 IR R RO 4 ik
ADs, JUHSEA ] AR AL PR B ADs H R 4 X H

SR T FEHRT R LAC R MGTE & A= 10 16 16 1 18 ik 5

AWFFELE R —F . PIVAS &/ )5, C 4l AJE

S ATERECEE JRa BRI WN UL A
ci

FZ:
JURATR A N7 T A

MTX F15-FU 5% B , ADs 5% B 15 5 2RI A= W4 VB ik A 2 e
G EY IR T I 2 A K. 25 N Zig_@ 5 1 I R R

R I
R 10 PIVASIMEH ADs ABERER
Tab 10 Investigation results of ADs residuesﬁw

o

R4t

A5, ERFARIEPRS A B
PR RN, B AR & AU A A5
R AN SR R G A M R TS

L

environment TER o X HRIR, PIVAS B EE 7 AR FAR KRR 1 I
ATk LY e W‘Tﬁg&{ SUagal PR PR ADs B BEEAHICH A 25 R R
e AL = P 4 T MR 31— S PR LA TR
%t 3 1 003 5 TET R B JRURS:
i ; 12 02 ST 45 R , 56 ADs 33l o 0 fe i 2 B
i __ 3 & w B H, BT ik ADs (711 10 WBC RO B 40§ i
3 itig FRARY, AR R R PIVAS BT AT, CALZ VI &

H AT, WEIAH & TAE A BLURIBREAS | LIRFEA e il
R IR 25 5% B R F5E ADs B 2 72 1545
) TR AR, Kk [ F AT ADs B 2 52 5 1 BT
FONATRA, M, T E X T ADs BOL 2 75
T RIS A A0 A e, D SR K5 Rl I 1 86 = AH 4R
KGRI B G — PR R bR IR R . ARBFTEAE
2 AR SE (LR F |, XT38 BE PIVAS # 57 Hij J5 A 7]
ADs iR ARG KRR E AR A &7 % AR
B R R SR REYE R S ) S A Bk
17 T VAR, 355k PIVAS FRES i g 2549 (MTX
F15-FU) SR B b AT T 548, LA IFEAY PIVAS 57 X}
Tl RRFE P BT ADs BV 2 85 B 3 1 B4R

ARWFFELER R, PIVAS #5711, C 425 & H 4
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WBC . PLT{H ¥ B #(8 T A4, JFIhRE SR 0 AR 3
AT AL, ZRWA5IFE L. PIVASHE# J5,C4l%
1i# WBC .PLT .RBC {8 fll B 4152 1Ji & PLT {E 44 4 57
HIS 5 T, CULZ 5 B I RE S o & A Rl vy i
ERRAR, ZRAGOTEE S H CHZ Ui E Bk iR
HAYWKRES TGS L BAPLTHELZC 4
BERT AL, WFRgs Rt — L3R T PIVAS v
FINE FHAR R B A T 1 R = 47 BN 51 55 ADs HROlL 2 7%
ARG MR 1 R T )RR XU o

FHN, ABETE T PIVAS 35 Hh ADs 5% B 1) % 28 4%
IR, PIVAS FREE HAS R (4 3 1T 34047 A6 AN TR R B 1
MTX Fl5-FU 5% B , Horp LU 922 440 5 T ADs 5% B4 i
KRR AL R ADs 5% B8 AT RECKR I T PIVAS

T2 2018 4F5 29 44 6



TAEN R RFEHTEIRAE B H ADs J5 B3k 140 T
. T ADs BV 2 52 0] B8 & A= 7E 551> PIVAS TAE#
Birp AR 25 WTC ) A2 26 SEERAT I B A TS
JF PIVAS, i 43 WU ADs 5% B i ik — 5512 1
PIVAS WAl fig. PR, PIVAS TAE A 5 DL R I KR 3 40
B GO F ADs BRI 22 58 RUBS: i B 47 S U ik,
X} PIVAS #1355 H ADs 5% B4 138 18 TAEARZ 240

25 LTk, ADs $2 fl 4 58 55 5 R I R R} 3 4P N B
AT S e A 0 e 5 R A A SR e R e
JHFRE I 22 A2 XUR: , T3 1 2 57, PIVAS R LLX I RR} 2 47
PR 51 ADs BRI % 288 28 80 Bl VR, AN T R4
AR AR AU o [RIE, ASBFFE X PIVAS 2385 H' ADs 5%
BY ()25 5245 S, PIVAS 3885 AR [Rl WA R w15 A7 AE
ANRIFREE B ADs 5% /1, I AFAER% 12 ) PIVAS B9 7] fig]
AT R 5 5 X PIVAS FR5E o ADs 5% B 5 2 i HRl 7 5%
AU B4 7 3 AL Jnsi BROY 22 4 20 7 R OY S 2 B 3 T
YEo AN, FRE ¥ IC% T ADs B HLTE , iR T
4i— 1Y ADs JE B FS e ALY 2% 52 B 97 80 3 DA ik /b PIV -
AS G RFF 2 38 51 B A ST 2 68 XUz . (2T
B REAR BB W5 e SR BR %, & F ADs 2
7 5 AR W EE AR ARG D)L & PIVAS 3755 Hh ADs 5%
P A R AT AT R Y AN 2 5o B i S 35, 0 R
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