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RWEgE LI B R 5 % R BN A E T 2 T (diethylene
glycols) BEZEHAMBEL 53 (inert ingredients) ¥/ /& RAA 2 & - B9 AE (in
vitro) BRES N (in vivo) AR - In vitro g 2 wF Al — £ T IEHE B L H MR 43 B/ R I
PRES AR R - S DAL A AR G T A R A 3 T T 2 TR B R H A R - H R
FESAIA 025 mM ~ 5 mM ~ 10 mM % 25 mM © #55RBER » 1F 5 iR A0 S22 28 i i e
(cyclophosphamide, CPA) ~ —. Z [i£ B ] i (diethylene glycol monobutyl ether, DGBE)

TR (2.5 ~ 25 mM) W] BABRINH] SR T 82 B ik AR MRS IR (R (P < 0.05) 5 =&
FE B Bk (diethylene glycol monomethyl ether, DGME) FA V2 (2.5 ~ 25 mM) A HEZHH]

BB T ok S AR AT IS AR (P < 0.05) 3 — ZFE B ZFk (diethylene glycol monoethyl
ether, DGEE) /)N i, iz BByt U2 A AR R 38 7 R i B S 72 52 - 7 — 20 DURA BT 7] Re gt
LA A Y DGBE 17 in vivo 55 - DUH &% 7 DGBE (50 ~ 100 /% 200 mg/kg) 1T
28 d ZREEME - WL CPA % IE ¥ BRAHZER] - FF{5 H ¥ BALB/c & ZA/NRZ 1% R
JE o 43 TE H B R ERE M AN B (cellularity) EE bk ARG 5E < B ~ MRAE ~ %
BKEE F M (immunoglobulin M, IgM) ~ BB ik B A I 43 2 % 75 2 2R A AL - 25 SRR
DGBE EHHE/NACRSE - e E « ALMERKAEE - QIREE - MEREE R mE
R H RAAEY SR = B CPA B H/NF 2 iR E = 2 3R AR
(P <0.05) - {IMEk4EEE (WBC differential count) 45 5887 » DGBE i H A %1/)N i,
ZRERER  BAZER - REHREER - AL ER R gl Rk fh ) EAR B A2 R 0 CPA
i 38 ZH /N BRI Hh ik EELER P 1) B 2 1 B 4E A B 2 B BA B R D B S (P < 0.05) - B
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T35 Ve 4 e 40 B R L e 9 T B 45 SR BT > DGBE JiR B AR /) B i R v 1k A B
BEEE T~ B IEAHAE in vivo B TH Y M FHZE 722 52 1 CPA B HEAH /) Bz B BEE 1% A Al
LAy IR B BEAIHN R E (P < 0.05) » [HE T~ B AN in vivo 1A B E 2 FHEEE
B _EFF (P < 0.05) - DGBE EEA & /NE 2 1gM s Bk R AR AT 4 BUE S BEE 72 52
CPA FEHH#/NRZ 1gM TS B B ik B2 410 i L 5 BLBE BRI I (P < 0.05) - AHA R

BB R BT - DGBE Jie 2 70 # 41 B BEAH AU B (L - CPA e B AH 7T R/ SR g i

AN B BRI D (P < 0.05) » T 2 3 M i ZE A A e PR 51 RR BT P2

° R LRSS R

DGBE #/NFE Mt Be T ISR e F ik - H 28 d REF M BT REEHE (no
observed adverse effect level, NOAEL) % 200 mg/kg/day -

BHgEa ¢ — 2 TERAE - BREEHEAMK S

]

T L _FE4H (diethylene glycols) fE & EH
fitL o7 B B Bt 5 (glycol ethers) J&ET - {£35
BRI CRES (U. S. environmental protection
agency, USEPA) Z MM LT Rose 2
GEEHAMEY 47 (inert ingredients) » E A 535
REYISRAEVEEEN - ARSI LA
IR BB LEEYE @  fR{% Besen-
hofer S AWHZE S FEH - REAER T =
B2 LT FMEAR (10000 mg/kg) 1% 0 H
Y & 5 [REACHTERE 55 (metabolic ac-
idosis) ~ IR K ZEE (BUN) ELHLEERT (cre-
atinine) ¥ ~ FFBEARHGEME (steatosis) LUK
HA BAY B BT (necrosis) SEHGAER © -
R4 Johnson T AR SR - BRESTS
Pl - SERE S (ether bond) R HETNoE

REFEE - ERRSENE

#& (alkyl groups) B /2, — [iF (ethylene glycol)
SN i £ — B (propylene glycol) S AH 77§
& o Bt M BAREES M 2 AHOEH -
PRI - 0= (58 RS B 25 ~ 4@ BB -
BR /KRR ~ 58 ~ KB R A BB
(RS ¢ Hh T ZRE B 2B (di-
ethylene glycol monoethyl ether, DGEE) #T 2K
JME ke A 500 A bt E S E T o Ry
JE FIE R B2 -3 ST @ o

580 WtgTERESEL - BRI 2
T EE T ik (ethylene glycol monobutyl ether,
EGBE) f5 - Z FRHAHRAMI T A9 (deriva-
tives) » ¥F BN AL N BR A A & i A I 2
JE - TS [ EC RO ~ P A e B e A 5
Mz e Y - (B EERE RS
&P E (Toxic Substances Control Act, TSCA)
FREEAHIEAGEREUR - —ZBFEL T Bt (dieth-



ylene glycol monobutyl ether, DGBE) ¥tk E
oA R RS o BN T [ A T B
#HEHEN - ERBE RS EEEBEER
JiEE » i n] L EEEME (no observed adverse
effect level, NOAEL) % 300 mg/kg/day"" -

{EEERISHEN REHEE EEEH R
ERGUS A 2 58 AR R
A 2B EE EE M ~ FEJRE T (neoplasia) K2
EREENSTE S N st sl Sk RS
TRIEELE ) SRR © P - RiEH
PRI FE 2 m] oy By VORE AR » 5 R il
ffill (immunosuppression) ~ 7% ¥ %% (immu-
nostimulation) ~ %% & 5z i (hypersensitivity)
K [ B R K JE (autoimmunity)'” > Sif B {7
PAE NS BB B R - el
1 FHEARE R 4IAE 4 R B A IR (% ) -
EEE Y FHAR P e m s Bt
FRACN BT A - AR IERERY R EE (40
e ) TR S BB R T
HIBFZE 7 1A - T Pl BT R ERIE
(NOAEL)™ -

BV R R SHI R EE R — i RHY
FRE  (WHBEETEHESEE PR
RHNREI SR L2 any ek - et
B ARy oy & 8 E SR ERY - FEE?
BEHEE D =B R EE T B oy AR
HIfEE - B BIA SN &2 HAth 5l oy 7]
HEZR B g SR b - B A R AR
HIREEE H AL oy 2 RIS R PSR &
il Z BRARAD - a0 AT A AR P A A B =
Y34 - BB S BLEE 5 ) PASR
Z Ho At oy 8w M AR IR B Ry A B A oAl

DLIREEVINRE R 57

ZEHE: > NILARHTFE ST B ST Y
L PR B A R Sy B = IR TR
SR L DL e M 2 P M S — PR
(cyclophosphamide, CPA) {E fy 1E$HHE4H - F]
FHAEE FEAR Ui — L FZ BE A (diethyl-
ene glycol monomethyl ether, DGME) » DGEE
J2 DGBE /]~ B i otk E2 Al g 2 B P /2
H OB GIE A 04— 2 i 258 S B A
RS A A FE B B 2 — 2 R
HELT/NER 28 d Z ik R B
il - Dl bd Y — 2 B S H A
por Z s sEEERA R -

PR 5 7k

— -~ S EBENY) 4 R BALB/c i A
M/NE - TEE R BRI R EEREhY)
ol FEAFTEIY)EE B =8I 2 wk 1% 0 R
2Ty Ry e B T RAE ~ IR IR AE R B
FAEZFR4H (50 ~ 100 Kz 200 mg/kg) » 254H/NER,
BHSE R 5 & DIELRIZES (polycarbonate)
il H @& - oAl LLRSRE R AR - 657
75 > &k (LabDiet™ 5001 Rodent Diet, PMI
Nutrition International, LLC, Brentwood, MO,
USA) BLig23%7K » BhY)ea 5 = 2 R A H
IR ~ AR = SRR TR A AR IR 22 R, 0 ORI
B 5y 19 ~ 25°C ~ tHENREHE £ 40 ~ 70%
K12 h 3t /12 h g Z SCEUERA - BT A EERE)
Yz P ELRE kR T H By B
fERTER , @ ZHEEET - BEARFTE RS
Ve K2 {4 FH/NeH (Institutional Animal Care
and Use Committee, TACTRI) & 25707 o
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= HBREER] - — ZBF BRI (DGME,
Sigma, Steinheim, Germany) ; —. Z [i£ B &
fiit (DGEE, Sigma, Steinheim, Germany) ; —
% BT lt (DGBE, Sigma, Steinheim, Ger-
many) o 2 i liff f# (CPA, Sigma, Steinheim,
Germany) © {1k £ 43 1 = : C,;H;CL,N,O,P.
H,0 > 7318 279.10 > HEHK - m[IER
ZERIIK o JTJEERKEE T A (concanavalin A, Con
A, Sigma, Missouri, USA) ; 5 % I 4% (lipo-
polysaccharide, LPS, Sigma, L4391, Steinheim,
Germany) ; FIEEKEEH M 7H7E4H (Mouse
IgM ELISA Quantitation Set, Bethyl, Mont-
gomery, U.S.A.); 4HREHESE 7717 E4H (CellTiter
96 AQ,..,s One Solution Reagent, MTS/PES,
Promega, Wisconsin, USA) ©

= Bt hE—DIRETRET
By A M R R R AT R - AHH
gt EZFI G (in vitro) ELEG N (in vivo)
AR AETT M 2 LRl o In vitro
B DL 4 e o AR A 3 F 2 TR
B At Yoy ) B RS REOM T i 2 s 2
HEBRE A 0~25mM -~ 5mM -
10 mM J 25 mM 3 CPA Z gl [ o7 1l s
0~5mM K 10 mM © In vivo S\ E# 4y By 25 H
$HHE4H (D. W.) ~ CPA IE ¥f B2 4H (50 mg/kg)
kK DGBE & % g% ¥ 45 (50 ~ 100 Kz 200 mg/
kg) » DL B % 7l R 27 10 mL/kg body
weight fSTE & 2 ) » A EE 28 d - 3AER
56 23 d DARE P (intraperitoneally) f4& & 75
FOFH 0.2 mL 4FFE4LMEK (sheep red blood
cell, SRBC) » 5 d 12 fife F H HA fide 4 17 fide =3 =2
IR~ BRRR AR o BB T8~ URER AT

HIMER T FHETEL ~ RO o A b A B
TIEEKE H M (Immunoglobulin M, IgM) i
BE ORI~ RO i bR O 4 B 7 28 R SH SR B D)
FrgzE -

P ~ In vitro BE! ik itk 5 4H Hed 384 7 5 B
DA B 07 =X 7 ke e B B ok BE — SR AL AR
K BEE 96 FLF R A B A 0 AL
A1 x 10° {E4RAE % > B I A & st Ba S
J i & MRS Al A 2R 2R (T A RE &=
concanavalin A (Con A) 5 pg/mL > B 4fff ffg 24
J8 2 lipopolysaccharide (LPS) 20 ug/mL) 1% >
BB W B GR {4 Fy 37°C ~ 5% CO, &R
B2 72 h o W LA MTS J57E 9 A4l e g i 15
JE o HUMTS reagent fill A 96 £L# (/i1 A 20
ul MTS reagent/100 pL AHREETE K ) 1% » 12
EH 37C ~ 5% CO, > 4 h o {#if] ELISA reader
(uQuant, Bio-Tek Instruments, Inc.) {8 & 490
nm NHIEHEIYE (optical density, O. D.) 8 °

T~ R B R 7 e AL S s/ B
E1% > IR E R IE = L AR > DL RPMI-
1640 (Invitrogen Corporation, N.Y., USA) 5%
BRI I i 2 T P R R 0 BN IR AT
£% (Whirl-Pak®™, Nasco) A BERE » ] A 4 mL
JK72HJ RPMI-1640 158 - DL H 9B 1%
(Stomacher, Seward, London, England) 4 T
60 s - HUHAARE R 28 0VE - TSN
A1 mL K% HY RPMI-1640 B8R H%E » 3l
AR R 2B 0VE - DU AP BRI R4
BIRVK BRI - AR RS E K B 3
min & > &> 1000 rpm (104 x g) > 5 min >
FB F3EW o B 1 mL 0.83% NH,Cl-tris
REH AR /K EPEM 3 min - fIA 10



mL RPMI-1640 558/ » B0 AFR EER
Bl B2 B AALMIRFEAE & i i 4
488 (40 um, BD Falcon) #&E{& /1A 1 mL
RPMI-1640 %% % /spleen » HUANHE %1
i1 $ff BZ 4 ) (trypan blue solution, Biological
Industries, Kibbutz Beit Haemek, Israel) 5% 20
ul B &5 - ST RS/ R e 4 A
5L

N~ ReEHEERENE 5 wk T/
ERAG B PEER B0 8% - XBRES 5 wk 457)1%
e B EO R B ~ PR ~ PR ~ RS B BB
ERE - FEERFRAR R TR T 4R D B
HER S BT 10% fREMT -

£~ MRS A+ PA& EDTA Hi ki
B/ N OBRIIRTR - DAE BRI
(Sysmex K-4500, TOA Medical Electronics Co.,
Ltd., Kobe, Japan) fa il A mEK (white blood
cell, WBC) ~ 4L Il Bk (red blood cell, RBC) -
[ 7 Z (hemoglobin, HGB) ~ [l Bk & & bh
(hematocrit, HCT) ~ - #5 [fil Bk 25 f& (mean
corpuscular volume, MCV) ~ ¥4 4T [f1 K [l
4L 2% (mean corpuscular hemoglobin, MCH) ~
AL M ER M 4L & 2 (mean corpuscular
hemoglobin concentration, MCHC) Fz[fl/]M
(platelet, PLT) 2 %518 -

JN~ BIMER 7y FEET 8 B IR B
EIE R R > F1IF Diff-Quick (International
Reagents, Tokyo, Japan) Z4(f1% » £ EAR
$i T ETE 200 {EAHAL A HY H MBRELH (A%
BR o~ MERER - BE P MEER - BETRAL MR K iE
R ) - B e AR AR B L B B A
RS~ Hortd -
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JU~ BRREOM S Al b JE e ¢ ST R
R E AR o SRR 1 < 10°
cells/mL  HY{ 100 uL HHAEERIIA 96 FLF
JEEAMAR B RR R (1 % 107 cells/well » AE{R 5
PEniErT 4 H4E ) - FFA0A 100 pL T A2
JEZ% Con A (5 pg/mL) 57 B A ZLIEE LPS
(20 ug/mL) » 3 37°C ~ 5% CO, NHEE 72h »
% T 2 B A A 08 5E - FF DL MTS J574 77
fr FAH A VS M o HU MTS reagent f[1 A 96 L
(h0 A 20 pL MTS reagent/100 pL 4ff Afd £%
BR)%B HEE37C 5% C0O,"4h- {#
H ELISA reader (uQuant, Bio-Tek Instruments,
Inc.) £k £ 490 nm IS HBOE(E -

+ o RIEEKE S M DA E ¢ SR
5523 d DL PE 15 82 U7 0% B 0.2 mL 45
KLIMER - 5 d SN UL - FIH IgM
T EAH TR R A & I 73 BT (en-
zyme-linked immunosorbent assay, ELISA) ©
HEZEREDBRAOT © & H Coating Hiifg
£ Blocking Solution {E & # 1% » ) 96 L.
B hIA 100 pL BYRFHIIIE 20— £ 513148
2 [ FFERY Standard IgM > & 60 min 1421
Wash Solution #E{7 ¥ > B A 100 pL #
(1) HRP Detection {8 » ##E 60 min i)
PEi& NI 100 pL TMB Substrate » 4 - 55 B
15 min 7% Il A & H,S0, 45 % K2 JE » 31 DL
i 450 nm HIE HOE(E -

+— ~ R AR B ¢ SRR
FEZE 1% 107 cells/mL » HY 100 pL 4HREMHR
(1 % 10° cells) I ABRE#ELE T > 5THIIIA
20 uL /Y FITC 5% PE-conjugated (BD Biosci-
ences, California, USA) Hifs o #&HotiRZ6
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E51% 1 4 CROCERE T /ER 30 min -
A 3 mL JKAHY PBS ( & 0.1% sodium azide
Bi1 2% fetal bovine serum) » &R &35 4] -
s 1500 rpm (234 x ) » 5 min » £ B
K ZEE 50 uL HYLHREDATR - A Rl A
EHE - 55 FTHCEHAE - I0A 0.5 mL JKA&HY
PBS (& 1% paraformaldehyde) > 77 BIEE T,
REREE » BT 4CECERE S - 1
24 h N #ETT 7 =41 Al 25 (FACSCalibur, Bec-
ton Dickinson, California, USA) %4554 ©

2 dHEURER D) R B R R 1R
HUTN Z hees Bt 10% (V/V) PR Rsii
th[EE 48 h DL b > & B3 S iE A2 B AL
PIF (2 um) > &E&RAR (Leica, Illinois, USA)
B 7 41 (Merck, Darmstadt, Germany) % {f
(Hematoxylin & Eosin stain, H&E stain) 1% >
FE ¢S (Nikon, Tokyo, Japan) 42
LHARIREREAL -

= &R BEBEREEE
L Microsoft Excel 2 AVERAGE K B 234
{E 81 STDEV JAKHURAE R 74 E » LA one-
way ANOVA 7 Dunnet 53 77 LL % 2% & B
GHERZZ IR AH  SHRE B (WEE P <
0.05 R FLAE M5 -

i e

— ~ In vitro I g bk 2 4 e 384 7 5 B
DGBE [ {EJRE (2.5~25 mM) AJHEEHIIHIRE
il T B B MRS AHAEAY IS A E A (P < 0.05) »
16 T 4HF 245 25 Con A FIBHIETE T » &3
B FEE 7 PR T S 3 T 65 SR 70 1) s 0.51 =

0.01 ~ 0.45 + 0.01 ~ 0.45 + 0.01 ~ 0.42 + 0.03
0.44 £ 0.01 » 172 ¥HR4H (0 mM) FHE %
(K57 By (12.01 ~11.81 ~18.11 K% 14.11) % ©
1t B 4HAfZLIEZ LPS RIFUINIE T &alinlR
[& 27 R ARG TE 45 5 73 71 Ky 0.49 + 0.02 ~
0.45 + 0.01 ~ 0.44 + 0.01 ~ 0.43 + 0.01 K 0.44
+£0.01 > BAZE IR 4H (0 mM) AH R H AR
R4 R Ry (9.14 ~ 10.63 ~ 12.25 K7 11.10) %
DGME JiA B & (2.5~25 mM) AT B 514111 ]
HER Bk T bk £ 4 B 6 364 5 1F B (P < 0.05) »
1E T 4HHZI5E 2 Con A JISE4TE T » &5k
Bp R T 2 RS 4 M B FE 45 2R 57 1) Ry 0.54 +
0.01 ~ 0.51 +0.01 ~ 0.51 +0.01 ~ 0.49 + 0.02 &
0.47 £ 0.01 » Bilzz (¥HHG4H (0 mM) FHEEEC[ZE
&R 5 Hil By (5.87 ~ 4.80 ~ 8.10 Kz 13.13) % ©
1£ B 4H A 2L JE & LPS R G 78 1 » &5
B R I8 2 MRS 4R A 1 FE 45 2R 90 1 Ry 0.52 +
0.01 ~ 0.51 +0.01 ~ 0.51 +0.01 ~ 0.51 + 0.01 &
0.48 +0.02 » Bilzz (¥HIG4H (0 mM) FHEZHEZE
R 255 5l B (2.41 ~ 1.83 ~ 1.45 K 7.91) % ;
DGEE ¥ /]~ &l 7 o i ok 2 4 i iy B 5 35 e
HEZ R CPA N RIRE (5 81 10 mM) 35
AT HA 2 T B B T B B bk U 4 B HY B84 U
(P<0.05)( E— ~ B ) ° In vivo s\ EaiE—F
Fii 52 SRR g Ak L2 4 Risg LATIAI/E Y 2 DGBE
AT 28 d BB 2 TR HEEK
T & 43 Fl By 50 ~ 100 K 200 mg/kg » 3 §5
FH R e 5 M AR AR B o AT ~ IURER ST ~ AR
R AR T e ~ B R A G R o
M~ R HEEAR S 4HAE o 2 s R s B AH 48 )3
LRl FHEHE NE RIS R -

— - REBESSENE © DGBE RHIH
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ODGBE 8DGME mDGEE &CPA
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Fig. 1. Blastogenic effect on splenocyte T lymphocyte under in vitro treatment with DGBE,

DGME, DGEE, or CPA.

Data are expressed as a percentage (%) (n = 4). The ~ symbol indicates that results between the treatment
group and blank control group were significantly different (P < 0.05).

$/NER 2 BE E B s Y A A2 5 0 CPA
i BRAH /] BR 2 iy iR B 6 22 B HA S A [
(P < 0.05) » H42 %] (absolute) BfHES (relative)
i 28 8 43 R By 0.02 + 0.00 Ei1 0.10 + 0.02 ( 3=
—FE)

=~ RE53H7 © DGBE BRERAH /NG
ZALIMPRAEE ~ DfnBkaasy - MmBREREE R
I 68 22 55 B 2 [ B AR AR e e 3 2 72 52
(F=) ) HIMERTHEETH (WBC differential
count) &5 &R » DGBE R #E4H /NG 2 bk
EEBR ~ BRAZEK ~ WE TR PEEK ~ IEFALMEBR K
UE R M BK < BRI bR A2 5 0 CPA iR
BEAH MRS BREL (8122 (1 ¥ BRAH AH B 2 3R

HHEARY R DB S (P < 0.05) » HERRIEs (39.00
+£13.23) % (=) -

VY~ FGR i 14 4 B o B B TgML i AG A
& DGBE Jjiz # 40 3 /)N B8l 27 A g 5 12k 41 A
P 2 R > CPA R34 /)N B 2 BE i
vE R4 AE =2 B EA BRI (P < 0.05) » HIUE
M4 B B 0.47 £ 0.24 (x 107 cells/spleen) (
=) {EIgM i8I & I > DGBE & # 41
/N 1gM fiiS T i 22 52 > CPA &
HHEH /N 2 TgM Piag 2 AH BRI (P <
0.05) » EL#7{H B (3.06 + 0.04) ug/mL (Erm) -

i~ In vivo H5 g ok B2 41 Fed 0 5wt B
DGBE R H4H $/N B 7 bk 4R e 35 fr
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ODGBE 8DGME mDGEE &CPA
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Fig. 2. Blastogenic effect on splenocyte B lymphocyte under in vitro treatment with DGBE,
DGME, DGEE, or CPA.

Data are expressed as a percentage (%) (n = 4). The : symbol indicates that results between the treatment
group and blank control group were significantly different (P < 0.05).

F— * &% F DGBE #/\FEEEE 2 Lr5 1L
Table 1. Changes of body weight in mice orally treated with DGBE at different exposed

periods
. Body weight (g)
Treatment
Week 1 Week 2 Week 3 Week 4 Week 5
D.W. (10 mL/kg) 21.08+0.68 20.94+099 21.52+093 21.66+1.13 21.74+1.18
CPA (50 mg/kg) 21.20+£0.79 2096+0.75 21.00+048 21.12+0.60 20.54+0.71
DGBE (50 mg/kg) 21.32+093 21.10+1.01 21.34+1.10 21.84+124 21.92+1.07

DGBE (100 mg/kg) 2090+0.66 20.92+0.80 21.68+0.71 21.54+0.89 21.60=+0.85
DGBE (200 mg/kg) 20.72 +0.45 21.22+0.50 21.50+0.85 21.76+0.72 21.58+0.72

* Mice were orally exposed to 10 mL/kg/day D.W.; 50 mg/kg/day CPA; or 50, 100, or 200 mg/kg/day DGBE for 28
days. Data are expressed as the mean + S.D. (n =5).
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R ROV TARRAEE DGBE #/N\BEH EAK R E &t "
Table 2. Absolute and relative weight changes in organs of mice orally treated with DGBE at

different concentrations”
Organ D.W. CPA DGBE DGBE DGBE
(10 mL/kg) (50 mg/kg) (50 mg/kg) (100 mg/kg) (200 mg/kg)
Thymus (g) 0.05+0.01  0.02+0.00”  0.06+0.02 0.06 +0.01 0.05+0.02
% of body weight 021+0.06 0.10+0.02”  0.26+0.08 0.26 £ 0.06 0.23+0.07
Spleen (g) 0.15+£0.04 0.10+0.05 0.18£0.04 0.17+£0.04 0.18 £ 0.05
% of body weight 0.71£0.20 0.49+0.21 0.84+0.18 0.78+0.19 0.84 +0.23
Liver (g) 1.16£0.08 1.17+0.09 1.13+£0.09 1.11 £ 0.08 1.08 £0.08
% of body weight 532+0.10 5.71+0.26 517+0.34 5.16+0.34 5.02+0.28
Kidney (g) 029+0.03 0.27+0.01 0.30+£0.03 0.29+0.04 0.33+0.06
% of body weight 1.35+£0.12  1.33+0.04 1.39+0.07 1.32+0.14 1.53+0.28
Adrenal (mg) 9.07+1.79 870+1.05 8.82+1.80 8.91 +0.56 8.43 +1.88
% of body weight 0.04+£0.01 0.04+0.01 0.04 £0.01 0.04 +£0.00 0.04 +0.01
Brain (g) 043+0.04 0.42+0.03 0.43+£0.02 0.44 +£0.02 0.43 +0.02
% of body weight 1.97+£0.18 2.02+0.09 1.94+£0.08 2.02+0.12  2.01£0.09

Y Data are expressed as the mean + S.D. (n=5).

? Results between the treatment group and the blank control group were significantly different at a level of P < 0.05.

#x=  KOKRFAEEE DGBE ¥/)\B KB &1t ¥

Table 3. Hematological changes in mice orally treated with DGBE at different concentrations”
Hematological D.W. CPA DGBE DGBE DGBE

characteristic (10 mL/kg) (50 mg/kg) (50 mg/kg) (100 mg/kg) (200 mg/kg)

RBC® (10°) 834+085  7.31+047 8.18 +1.01 8.60 £ 0.29 6.98 +1.77
Het® (%) 43.82+4.74  4080+236  43.12+562  4508+1.52  41.27+9.00
Hb® (g/dL) 1507+042  14.66+1.67 1410+1.81  14.85+042 1478 +1.25
MCV® (fL) 52.52+0.60  55.82+0.57  52.70+0.47  5243+0.72  52.04+0.33
WBC“ (10%) 5.27+0.84 3.64 +£1.45 5.88 +2.66 4.85+1.14 3.50 £ 1.27

Y Data are expressed as the mean + S.D. (n=5).

? RBC: red blood cell
* Het: hematocrit
“ Hb: hemoglobin

* MCV: mean corpuscular volume
© WBC: white blood cell
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#<M  ZOHK-FARFEBEE DGBE H/\F A MRt B 4L "
Table 4. WBC differentials in mice orally treated with DGBE at different concentrations"”
Type of WBC D.W. CPA DGBE DGBE DGBE
(10 mL/kg) (50 mg/kg) (50 mg/kg) (100 mg/kg) (200 mg/kg)
Monocytes (%) 580+4.21  3.80+1.64 3.60+1.52 5.40 +2.88 4.00 £+ 1.00

Lymphocytes (%)  73.60 £5.41  39.00 +13.23” 65.00+6.63 6240+ 7.60  66.40 = 8.38
Neutrophils (%) 1640 +6.80 54.60+12.12 28.60+6.31 29.80+8.14  26.80 + 6.83
Eosinophils (%) 420+£148  2.60+1.52 280+£1.30  240+1.14  2.80+0.84
Basophils (%) 0.00 £0.00  0.00 +0.00 0.00+£0.00  0.00+0.00  0.00 % 0.00

Y Data are expressed as the mean + S.D. (n=5).
? Results between the treatment group and the blank control group were significantly different at a level of P < 0.05.

spleen cell count
12 ¢
s 10 |
ié g | k i\
: 0 \ \
o
D.W. CPA 50 100 200
Dose of DGBE (mg/kg/day)
B = ROKFAREIZE DGBE H/)F MR AARAE &1L -

Fig. 3. Changes in spleen cellularity in mice orally treated with DGBE at different concentrations.

Data are expressed as the mean £ S.D. (n = 5). The ~ symbol indicates that results between the treatment
group and the blank control group were significantly different (P < 0.05).
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Fig. 4. Changes of immunoglobulin M (IgM) antibody response to SRBC in mice orally treated

with DGBE at different concentrations.

Data are expressed as the mean = S.D. (n = 5). The * symbol indicates that between the treatment group and
the blank control group were significantly different (P < 0.05).
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T R AR S A LS R 5
Il By 0.43 + 0.02 ~ 0.76 + 0.07 ~ 0.47 + 0.03 ~
0.44 + 0.04 7 0.45 + 0.04 > CPA R ¥4 Eize
BRI R 76.74% (B ) -
7N~ B SHR S 411 49 70 ¢ DGBE JE 3
4%/ B2 TORES 4T (CD3+) ~ B A

(helper) T ME4AHAE (CD4+) ~ TR (cyto-
toxic) T M EZ4HAE (CD8+) DA K¢ Btk 4 At
(CD19+) 5 fit 8135 72 5% - CPA Jiz B 4H ¥ /)N
t.Z T FREZ4HAE (CD3+ ~ CD4+ ~ CD8+) £
HEA YRS 0 (P < 0.05) » ELLEHI (CD3+
CD4+ ~ CD8+) 43515 (56.04 + 6.03 ~ 34.54 &
4.78 J% 15.64 + 0.60) % ; ¥f/NEL> B KL 4H
AL Al SR E A 2 5228 (P < 0.05) » HELH
F5(19.70 £2.64) % (&S ~ B ) -

- dHABEIEE AL SRR R BRI
£ (Hematoxylin & Eosin stain, H&E stain) {% >
TEC 2R R B 22 4H A B8k - DGBE
Ve P 4H B A B B A 4 A0 42 ([ /() > CPA
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Fig. 5. Blastogenic response of splenocyte T and B lymphocyte in mice orally treated with DGBE

at different concentrations.

Data are expressed as the mean + S$.D. (n = 5). The ~ symbol indicates that results between the treatment
group and the blank control group were significantly different (P < 0.05).
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BN ~ RO T AEHE DGBE #/NERIERIKE AR B 28t -
Fig. 6. Changes in the splenocyte subset of mice orally treated with DGBE at different

concentrations.
Data are expressed as the mean £ S.D. (n = 5). The ~ symbol indicates that results between the treatment
group and the blank control group were significantly different (P < 0.05).
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Fig. 7. Changes in the T cell subset of mice orally treated with DGBE at different concentrations.

Data are expressed as the mean + S.D. (n = 5). The ’ symbol indicates that results between the treatment
group and the blank control group were significantly different (P < 0.05).
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NEBFRSEE ZEERNT YRR
REHAEBEEN 2 R B EEHA
Ry BT e R Y A -

AW FE 54 2 DGBE ZE7 & ¥ /)N B
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[\ » DGBE fZH 4 ¥/ R £ e o A B0RIE (L (H&E ZE © 100%) * FTHE (A) P& (B
B (C) LB LR (D) 1Y EIBABIRELRL -
Fig. 8. Histopathological changes in major organs of mice treated with DGBE (H&E stain, 100 x

magnification). No significant histopathological changes were observed in the liver (A),
brain (B), kidney (C), or adrenal gland (D).
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Z 40 BB T (apoptosis) A B 75 o @y W (HATREBLHEERRE(LEE AR
VIR FRARESE T E R SR - S4i 72 CPA JRFRAH RIS/ NG 2 T B B kR 4 AR
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Fig. 9. Histopathological changes in mice treated with cyclophosphamide (H&E stain,

400* magnification). In the control group (A) the thymus did not show significant

histopathological changes. However, in the cyclophosphamide group (B), the thymus

showed a significant decrease in the number of lymphocytes.
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Effects of Inert Diethylene Glycols in Pesticides on
Immunocytes and Specific Antibodies in Mice

Wei-Jia Wu', Chun-Lin Liao', Wei-Ren Tsai'

Abstract

Wu, W. J., Liao, C. L., and Tsai, W. R. 2017. Effects of inert diethylene glycols in pesticides

on immunocytes and specific antibodies in mice. Taiwan Pestic. Sci. 2: 55-74.

In this study, both in vitro and in vivo tests were performed to elucidate the effects

of diethylene glygols, which comprise inert ingredients in pesticides, on immunocytes

and specific antibodies in mice. For the in vitro test, the proliferation of mouse

splenocyte cells was quantified to determine the effects of DGME (diethylene glycol
monomethyl ether), DGEE (diethylene glycol monoethyl ether) and DGBE (diethylene
glycol monobutyl ether), each of which was administered at 5 different concentrations
(0, 2.5, 5, 10, and 25 mM). We found that only DGBE significantly influenced the
proliferation of spleen lymphocytes at all treatment levels. Consequently, a 28-day

oral immunotoxicity test was performed, in which mice were administered 50, 100, or

200 mg/kg DGBE. (For this, cyclophosphamide (CPA) was used as a positive control.)

Assay results did not show significant differences in terms of of spleen cellularity,

lymphocyte proliferation, IgM antibodies, various spleen lymphocytes, hematological

data, or histopathological data between the DGBE-treatment group and the blank

control group. Conversely, as we expected, CPA was found to significantly reduce

thymus weight, spleen cellularity, IgM antibodies, and lymphocyte counts in mice.
Taken together, the no observed adverse effect level (NOAEL) of DGBE of this 28-days

immunotoxicity test was estimated to be 200 mg/kg/day in mice.

Key words: diethylene glycols, inert pesticide ingredients, immunotoxicity, no observed

adverse effect level.
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