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In radiation exposure rooms, a remote control system for electric devices is indispensable because radiation

workers have to exit form there. In case of small-scale radiation facilities, it is easy to install special cables

connected with a measuring instrument placed in an exposure room and a PC placed in a counting room.
But, it is complicated to do so in a large-scale radiation facility, for example, cyclotron, synchrotron, and
so on. To simplify connections from an exposure room to a counting room, | developed an API

(Application Programming Interface) for serial port connections via Ethernet connections.
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Management of laboratory animal allergy
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Allergic diseases include asthma, allergic rhinitis, allergic conjunctivitis, atopic dermatitis, drug
allergies, food allergies, and latex allergies. Allergies can be caused by various factors, including
laboratory animals. In Japan, countermeasures for allergies in individuals working with laboratory
animals in experimental animal facilities vary depending on each facility. At our research laboratory,
we have experienced cases of anaphylaxis because of rodent bites, and therefore, have initiated allergy
testing. Recently, we reviewed our allergy tests and the implementation system. Therefore, we revised
the following points: target individuals are requested to complete the medical questionnaire and
undergo conventionally performed blood tests, and they are required to be examined at a medical
facility to provide multilateral diagnosis, such that subsequent treatment can be appropriately managed.
Therefore, here we report our revised system.
Keywords: laboratory animal allergy, allergen, immunoglobulin E, personal protective equipment
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Optimization of Concentration of Reduced Glutathione during In Vitro Fertilization of
Frozen-thawed Sperm from Three Inbred Strains of Mice and Application to Genetically
Modified Mice.

SRER SR T ORI B2 Ok ESEA AR BN Al sh L Bk Y

LAE R o 7 — WFJEIAR AL AT JEHEERR, 2. A= X - P —E'R
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Frozen-thawed sperm of some inbred mice often encounter low and varying level of fertilization, such
includes C57BL/6 strain which is most widely used in biomedical research. Recently, addition of reduced
glutathione (GSH) to fertilization medium has been reported to improve in vitro fertilization of frozen-
thawed sperm. This study was conducted to optimize GSH concentrations for 3 inbred strains of mice,
namely C57BL/6J, C3H/He and BALB/cA, all of which have been often used for radiation biology. Results
showed that response to GSH were different among strains, the most sensitive strain was C57BL/6J and
the least sensitive strain was C3H/He, and that optimal GSH concentration for C57BL/6J, C3H/He and
BALB/cA are 1.5-2.0 mM, 0-0.5 mM and 0.5-1.0 mM, respectively. These results were then applied for
frozen-thawed sperm from 8 genetically modified mice for the purpose of microbiological cleaning, import
from other institutes or colony expansion, and in all strains mice were successfully produced and were
supplied for various researches in NIRS.

Keywords: reduced glutathione inbred mice, C57BL/6, BALB/c, C3H/He, frozen-thawed sperm, in vitro
fertilization.

*Corresponding Author:
S %] (Seiji Kito)
e-mail: ssk126@nirs.go.jp

16



1. IC®HIC

TR, ARG T2 % O T i 98 S B
A E LI AT - T D KB 5ok
ICBWTIIADOHF S L 7o TV D, B
M OBRE A NSy hae—L4 52 LT
L0 MERRHCLE R OB E T 5 =
ENFREL 720 | B DR TR L
BEBIZ BRI > TWD, Tz, AT
B oIS X 20508 6 OB e
B AEPEIT, BB EZHIT 22810
DR . EREAEOE T b T E T
BT & Ao TV D, BB E SR G IFSEET
2BV TS ARFE T il 2 N 72 3088 i S
<AT->TEY ., @BE AL E HigICx
1795 ETIEARARAIRIZR > TV D,

ARBE T AT O TR T b BURE R AT BT 1R AR 4
TR SEERFEINTH S, B E LT
1372 < ERRBUR 1 CHUEIRF T 2 2 81Tk D
{EAR T OMEFRFICIEARE A, 97 7), A=A D]
TR RBY 72 RAEHERF TN A A3 W BE & 72
%

~ U AR T DS, PIHIE (1-2
faf) &2V T frhbh T
%o IR AR ITE AR AR T BB T
T CRFAERF R 2D BIR TR EBHM TELH S
A, RS S E B MO AR S
DOIHTERICT D Z ERHKD, £12. BEFED
FHIFTRIZ LD | BHEICZ D 025N A
S5 b OOBIETITZE L TR MER AT
BERET L o TV B, 2], — 7. K
RIFIE, ~7 vl s A CHERFT 2 B 1ok
BEYOER R ~D A Y = =y 7 {LDiEH
DRy 7T v LTRSS, EACHH
BB EMA 5 Z ENTE AN, HIRICT S
T2 OISO Z R IR 2 (R L 727212
UOMERIZT 5 2 & sk 7e W, HE 7ol
FILEFEOLBIZE VD LT 2EALHEKS
LAJLIZELTEDOH LB DDRIE+47 &
L5270, ZORH & L CIL, AL RAERS 1
W RN ZRE SRR RTIZHE > Tl &

17

WETFOND, FCEMEZFIE TR ZH
S5 C5TBLI6 S DG mhfiRE 1T DS
SRERPMRN BIZLE Lo 7h3, 2010 4F
IZ Bath 1%, B V% F4 2 (GSH) %K
N2 SRS IR 5 2 & ¢ C57BL/6 {28\
TR ZRERZRBENICH ESEHZ L 2R
L[3]. Z DFMTIX GSH & VW7o ko 52 K1k
MR LT,

— 57T, GSH |3+ ZHHAE T L TIh
ZHEL T HERRS 0 [4]. BRIV Z RS O
IRDOBEAEENREEL 72 572, WU R T
WEET 5 Z ENMEE D, IHIT, GSH O
TERIZRMICEVICE R Z b TEIND
7o, RIS RIERE 2R ET 2 LENH
Do

A Tl BUNRREF A 5eic 2 H
&35 C57BL/BJ. C3H/He 35 X 1Y BALB/CA 12
DN T HUGE RS 1 % O T AR S2 R RS 0D #
W72 GSH IR 2 fi~, FEEEOMFE RIS
LIERIZOWTHET 2L DO TH D,

2. EBRFE

AR, OB EE A A 78 P B 4 SR
ZERTTKRBEZIT T 7=,

GSH &% »feifbiziE C57BL/6JJcl (B6J) .
BALB/cAJcl (BALB/c) (A A Z L 7).
C3H/HeNrs (C3H) (H Z %) %hta Hvy, SPF
BEICCHE L, ~UABTOBEB IO
AT IRIE, 14 WL Eofi~ v 2 & T
Nakagata ©[5]0 FIEIZHEL . WFEIEIC DWW T
1% Stacy 5 [6]AMEIE L7= 71k THEMi L=, K
P ARKE A O —EBITHRERS T OXTRIX & LT,
TYH B:HI[1)1Z C 1.5 BEfEIRTE 8 L 722 HEIp
PRF-IZHEAE L7z,

U BRSO RITEF 2%, B6J Rt TIHE
1E HTF 55 4#[1]. C3H %#tH & O BALB/c %t
TIX TYH EsHu[1]) % v 1.5 BT~ 7= (WREE
b, RERT—H),

BHEINALEE L 7= 10-16 ik D[RR KT O~
O AYRE LV PEIRIR- A2 B L, 0-2.0 mM D



GSH % & TMEIE HTF 5112 T 45-60 /0 155% L |
%@%ﬁ#@%%%%ﬁﬁbtottb C3H
FHA Tl BIE HTF 55t 2 W72 35568 1213 2
WS FEDEEINT 5 72 0[7]. i I%DMTPﬂM
Z Rz,

ﬁ%%Sﬁﬂ?%%%@Wb %%%%ﬁ
T LTI E - Yetatt I E Wi (Zona
penetration) . & F-BEE AL (Sperm Nuclear
Decondensation ) . #  mi &% £ Ak ( Male
Pronuclear formation) (22> CEAMMEEHEIZS L
K- BEER N IF AR NI HR D GA ii(b“(b\éiﬂ
A% %HE (Fertilization) & L7z, —J5. ﬂEHZM’E
R EAT D HAITIE, KSOM-AA B HI[9]IC
M2, 2 M4 LT u%xﬁbt
L. iR 1 B E (BRIERE) OZ5M1E

(ICR:MCH) DUNEIZRBAE LTz, € DRI
19 B Btk o7=31i2 02mg 7 u ¥« A
Ta g L, iR 20 B B2 EYIBIIC LD
PEAFZ B LTz,

W=tV NCRLET—FIZONWTIH, 7
— 7 WA 754 (Tukey-Freeman transformation)
BATHEFHIRAT (AL U 72, BEEHIRATIE, 20 AT
Yf%ﬂﬂb\fﬁb‘ GSH IR I A E 7 (P<0.05)
N BNT-85E121%, Fisher’s Least Significant
Difference test %ﬁﬁb\’ﬂ;ﬁf;?ﬁﬁ@tti}%ﬁo 7o

OZona penetration MFertilization

100

ac ac

a
80 r

60 r

40 |
b p

1

0.0

% of inseminated ova

20 r

Fresh 0.5 1.0

[GSH] (mM)

15 20

% of inseminated ova

3. MRLEL

~ U A DR AT R RE R I o0
TIERMENC R ERZENR DD Z L D> TV
51, ERERMERS 12 AW T2 IR SR s B o
THRROZ R TRISND -0, FEHIEIZ
BE U CIXrIREZeBR » & HFeA%EI I VTS A
S DRI DN T DRI A SR 1 T I AL
LTBILERH D,

ARG CITHB AR E B PRI 2 H &
NHRMD 5 H 3 K (B6J, C3H B LW
BALB/c) (Z-DWNT. B RN 1 DRI HE
ZAEET HEERK T Th D GSHIREEIZ DN
TRz,

Figure 1 35 X 0% Table 1 (2 B6J ~ 7 A il
RS F-IRHZ 5D 0-2.0 mM GSH #SINEE oD
ZRER AR LIz, GSH W L 7= X ClXFETm
X L0 Em @R ZREENFEICH EL
(P<0.05), 1.0 mM LI _ECHfifls 1 L AT
o7 (Figurela), L2> L7228 5 fEkS14 5 By
[ COREMERTIZ R, BT e 12~ T
WL GSH USINX O B Rl iR 712 8T
A B2 o772 (P<0.05) Z & 26 (Figure

1b) . &AROZFERIT 1.0mM LLED GSH #sn

Liwﬁiféﬁ\xﬁ@FLOWTiﬁﬁ
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e I
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Figure 1. Zona penetration and fertilization (a) and detail status of sperm or male pronuclei in fertilized

eggs (b) of frozen-thawed B6J sperm fertilized in vitro under various concentrations of GSH. a-e: different

letters in the same category are significantly different (P < 0.05).
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Table 1. Effects of reduced glutathione on in vitro fertilization of frozen-thawed sperm in C57BL/6JJcl®.

No. (%° + MSE) of fertilized eggs

[GSH] ~ No.ofegg ~ No. (%°+ MSE) of egg Sperm nuclear  Male pronuclear
(mM) inseminated  with zona penetrated Total decondensation formation
33 33 0 3
Fresh 33 (100 = 0)° (100 = 0)° (0 +0) (100 + 0)°
20 19 7 12
0 [ (24.4 + 6.9)¢ (230+73)°  (81+53)%  (15.0+ 4.6)°
52 42 18 24
0.5 70 (72.8+ 7.1)¢ (57.0+ 125  (22.8+10.9)%  (34.1+7.3)
64 60 22 38
1.0 2 (89.1+ 1.7) (83.6+33)S°  (289+48)  (54.6+5.6)
66 61 8 53
15 n (93.2+ 3.3)° 865+ 6.3  (IL1+34)  (75.4+5.1)0
63 63 10 53
2.0 1 (88.4 + 2.9) (884+2.9)° (154+67)%®  (73.1+7.3)°

@ Frozen-thawed sperm capacitated in HTF for 1.5 hr were inseminated to egg preincubated in HTF with various
At 5 hr post insemination, eggs were fixed and stained for

concentrations of reduced glutathione for 45-60 min.

examination under the differential interference microscope.

Data were from 6 replicates of experiments.

b Percentages of total inseminated eggs. Percentage data were transformed by arcsin transformation and analyzed by

ANOVA.

9 Different letters in the same column indicate significant difference (P < 0.05).

Figure 2 35 J. UX Table 2 |2 C3H ~ 7 A i fl
RS T- RS2 kSR D 0-1.0 mM GSH ¥R ANEE
ZRERZ R LTZ, C3H <7 A TlL, GSH DR
I X0 EW A EiE R, AR RICHE T &
HEFENE) - T- (Figure2a) (P>0.05), GSH
FERIMIXAZ I THERG 7% 5 IR 8.6% D fE -

OZona penetration M Fertilization

100
80 |
60 |

40 |

% of inseminated Ova

20 |

Fresh 0.0 0.5

[GSH] (mM)

SHIERAL L TV D & ZABRR LT, M
PERTEIZ BRI DWW TR HETRERS - & OF B 24
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Figure 2. Zona penetration and fertilization (a) and detail status of sperm or male pronuclei in fertilized
eggs (b) of frozen-thawed C3H sperm fertilized in vitro under various concentrations of GSH.
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Table 2. Effects of reduced glutathione on in vitro fertilization of frozen-thawed sperm in C3H/HeNrs?.

b No. (%° + MSE) of fertilized eggs
[GSH] ~ No.ofegg ~ No. (%" MSE) of eqg Sperm nuclear ~ Male pronuclear

(mM) inseminated  with zona penetrated Total decondensation formation
42 42 0 42
Fresh 42 (100 + 0) (100 + 0) (0+0) (100 + 0)
0 38 37 37 3 34
(97.8+£2.2) (97.8+£2.2) (8.6 £ 8.6) (89.2£8.3)
05 43 43 43 1 42
' (100 £ 0) (100 +0) L7+£17) (98.3£1.7)
10 40 40 40 0 40
' (100+0) (100 +0) (0£0) (100 +0)

2 Frozen-thawed sperm capacitated in TYH for 1.5 hr were inseminated to egg preincubated in HTF with various
concentration of reduced glutathione for 45-60 min. At 5 hr post insemination, eggs were fixed and stained for
examination under the differential interference microscope. Data were from 5 replicates of experiments.

b Percentages of total inseminated eggs. Percentage data were transformed by arcsin transformation and analyzed by
ANOVA.

Figure 3 35 X OF Table 3 1Z BALB/c v 7 A K51 TlL GSH O 2L B6J 1X K BEZE Tldawn
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PRI oT2h (P>0.05), HAER1-9 BHICKV RESRRDZ EN/RS,.B6) T
BRI A B AT ->7- (P>0.05) (Figure  fbZhENEL<, C3H THHIFE A CERNA

3a), ZRERP L OHEMERTIERRICOVWTIE  bhRdolz, ZRHOFMEND ., B6 D i
RS IR, 2 TO GSH XK THEIC  HBFI2iE, 1.5-2.0 mM, C3H TiX 0-0.5 mM,
Ero7zbDd (P<0.05), HHfERE7-28XME  BALB/C TiX05-1.0mM @ GSH 5 Z &
\CH BT )~ 7= (P>0.05) (Figure3a,b), L L7z,
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Figure 3. Zona penetration and fertilization (a) and detail status of sperm or male pronuclei in fertilized
eggs (b) of frozen-thawed BALB/c sperm fertilized in vitro under various concentrations of GSH. a, b:
different letters in the same category are significantly different (P < 0.05).
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Table 3. Effects of reduced glutathione on in vitro fertilization of frozen-thawed sperm in BALB/cAJcl®.

No. (%" + MSE) of fertilized eggs

[GSH] No. of egg No. (%° + MSE) of egg

(mM) inseminated with zona penetrated Total Sperm nuclgar Male pron_uclear
decondensation formation
141 141 1 140
Fresh 141 (100 + 0)° (100 + 0)° (0.3+0.3) (99.7 + 0)°
0 118 100 98 0 98
(84.7 + 6.6)" (82.6 + 6.9)¢ (0+0) (82.6 + 6.9)¢
99 96 2 94
0.25 113 (86.0 + 4.0) (83.4 + 4.5) (1.9+1.4) (81.4 + 4.5)°
05 123 114 111 1 110
' (93.0 + 2.4) (90.8 +3.1)¢ (0.8+0.8) (90.0 + 3.1)¢
10 116 105 103 0 103
' (89.8 + 3.6)¢ (88.1 + 3.4)¢ (0+0) (88.1 + 3.4)

@ Frozen-thawed sperm capacitated in TYH for 1.5 hr were inseminated to egg preincubated in HTF with various
concentration of reduced glutathione for 45-60 min. At 5 hr post insemination, eggs were fixed and stained for
examination under the differential interference microscope. Data were from 12 replicates of experiments.

b Percentages of total inseminated eggs. Percentage data were transformed by arcsin transformation and analyzed by
ANOVA.

¢d Different letters in the same column indicate significant difference (P < 0.05).

Table 4. Results of in vitro fertilization and embryo transfer of frozen-thawed sperm in various genetically
modified mice.

Strain  Female strain [(C:n Sl\lﬂ_')] No. m:sg;mated No. 2-cell tran[:fz.rre q No. Newborn (%)
A C3H/HeNCrl 0.5 157 123 (78.3) 90 52 (57.8%)
B C57BL/6JSIc 1.0 183 137 (74.9%) 84 40 (47.6%)
C C57BL/6JSIc 1.0 104 77 (74.0%) 77 36 (46.8%)
D C57BL/6JSIc 1.0 219 188 (85.8%) 88 55 (62.5%)
E BALB/cByJ 0.5 123 114 (92.7%) 64 25 (39.0%)
E BALB/cByJ 1.0 121 113 (93.4%) 64 17 (26.6%)
F BALB/cByJ 0.5 369 293 (79.4%) 282 36 (12.8%)
G C57BL/6JJcl 15 237 233 (98.6%) 84 42 (50.0%)
H C57BL/6JJcl 15 148 88 (59.5%) 74 45 (60.8%)

Strain A-D were supplied for microbiological cleaning from conventional animal room to specific-pathogen-free (SPF)
animal room. Strain E and G were imported from other institute. Strain F and H were supplied for colony expansion.

RICHwB(L L7 GSHIREEZ 8 RMOEBIR T KELHE LN, Rt G (98.6%) & H (59.5%)
WA~ U ADFFERAERE T ORI Z BTG TIXFE T B6Mcl BfEDINT-% W=, =k
LRz Table4 IR L7, ZHUHDRMIT FHRRKREI BTV, I i‘ﬁﬁ:?fﬁ’ﬁ
FTINIFFEE D DARFE O & - 7= BAERRIE T2 OFED 2\WI3I0 1 - B oEEMZEIC
HAWiigAEm s ) —=27 (R A-D), SN bOTHDLEEZLND, ZDED focsz*%%é
BRI S OFHRFEAN CRHEE BLVG),  OEEIFEFEZHVEZEAICH LIFLIEE
BIOvURan=—fKGRHF B ELUH) AONDBRTHY, ISR E L TUIEDIC

& LTHEmM LT, P2 WD Z & TR 2 215720,
St H ZBRE 70%LL EOSZAERBE B, Fio, EEFEARIZONTIE, R E BX

Fiff E B LG TN TIL 90%LL D mE a2 O'F @ BALBlc Ny 7 77T 7 R Rt TS
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