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Comparative study of closure methods for scalp
incision wounds in mice

Sumire Takahara, Yuri Tanabe, Mariko Amano,
Atsushi Baba, Takatoshi Koujitani, Noriyasu
Tanaka, Hironari Koyama

Summary To explore an effective wound closure
method for head skin incisions in mice, we conducted
experiments on 18 female C57BL/6] mice. Therefore,
a total of six wound closure techniques involving head
skin incisions with and without sutures were applied,
and the subsequent healing process was observed.
For each closure method, the following factors were
evaluated: treatment time, skin adhesion/healing time,
skin condition after healing, ease of operation, and
overall effectiveness. Results indicated better outcomes
with methods other than suturing, particularly, the use
of Steri-Strip™ skin closure showed favorable results.
In conclusion, the Steri-Strip™ method demonstrated
superior outcomes compared to suturing for closing
head skin incisions in mice.

Key words : Mice, Skin closure methods, Steri-Strip ™,
Surgery, Suture
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~ 7 A QU E OB 2 %) R0 % Al
HEMET 5720, C57BL/6] MM~ 2 18 L% H
WCHEHTB E IR B X A& i L 72, BIANE, fed
FREME) HikE b wHEOR6 MO T
W, ZOBEEMEBEE B2, SHAIFEICOWT,
WLTE 220 B e, KT8 O - IR0 B R R,
B R DR E OIRTE, kL o722 FH L, %
MBI OB A ML K L 72, TORRE, &
GUNDFET, LY RFREREZMGALIENTE
720 BIZZF DT Steri-Strip ™ME M H L7 FEFE
ka2 R L, ~ 7 AOWEEEE YAl oA %
OFERE LTHHATH D EEZ BTz,

F X

< ADEERRE I B X OCBANE, RNk S
WCBWTHE X frbh s BHTH 5 L2, WA
ISR EH VL FERERIAT 79 —124 %
VoY TRENPRIFONL, EEHRDT A v b
ELTERIPNNTLED Z 2D L28 B - H
ETEIR, REEGROMM, MBEHENERE LTER
LMD, COYE, MAIOBRIC L ) BRAPLEL
bbb, F BEAAT—TF5—0DF 2 v b
X, CT # MRI O I I35 TH B 2 L IR, il
T RE RIS HIBR A S B, & Vo 2 HAEITHN S,

MAI %2 Wb, WAl OARPURS X O, Al
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W2 XA FHAR, B0 0mMENL, Biice -
TRMUTH D, 72, MEOPBEIC L ZETREW
BRI EY b, B RSLEWIEEL RITTEE 2
bMb, L7cho T, BIEROE DA 8wl
DBEHIS, TEDLRFA NV ADDRHI S WHET
FEWSTHIENEETH D,

Z ZCARERRTIX, B EWBRAN T 5 E %
o 2RI L, EREHDLVHRIEL Z
NENIHE T, 56 MEOMAIHikxr kKT 5 2
XD, RRW AR E R Lz,

- ik

KRB, M attr— o — - Y —IWERER
ST X D AR SN GREEFE5 - K220001) o

1. (FRE%

C57BL/6] (HA T 2 TV ¥ —RRaatt, #0) M
U ARMHA L7z MAITHIES LI23IE 1/EE L,
FH18IE2 w7z, 8 BT AT L, 7 HI OBI{LD#,
FEBRIA 720 T4 H O REIZ 187 ¢ (177 g ~
206 g) TH Y, HEHOREOFIHEAIEMT S L 912
Fi 2 DA

2. BRI

BWE S 20 ~ 26°C (S 22.3 ~ 24.2°C) , AMxt
TBEE 30 ~ 70% (FZME 40 ~ 68%) O AN THEHAT (K E
80 cm T 150 ~ 1,000 Ix), 12 W & o> B 0% 5 149 (9 3
7:00 ~ 19:00) IZFEE SN2\ THERCTHBE L, 7
<t (15 kGy) #RB L 72 0F - s 48 1 88 fi ) (CRE-1,
I ) L2 FOVERRE T ERR A, W) B L OUKEK
(FEKE V) Z HHEBILS S0, R~ —27 1) — >~
(HARTZ AT vy —fpaath, #0) 2L, =21
IFRXAPELTTA Y arR=PN—(ZNVET T4
va—, A IMEHRAA, BR) 2527

DERMABOND™

3. YR L UHAEISE

W EOREZ N)VAVBIVCBREZ Y — 2
(Veet, LF v PRV F—H— - VxR AAL
WE) & WT, FREE T TIT o 720 KR IZ 5L 8 %
HW723% A VYT NVT v (A4 YT NT W AR
[VIRSI], W4 7 F YA ANVAFTHRAEH K
L)/ Room air TOXRY 7 ZEBAB L 15~ 25% /
Room air = A 7 MEFFIZ X 2 W Ak % 4T - 720 ki
HUZHBL TR 2 MR T 5 & &£ b1, R~ v b
TOMREB L OCERRICE2KEL2E=Y— L, B4l
BLHEM T TR~ Y M2 X AR ETT - 72,

X ADHEEEFIZA A (BFHNRA A No. 21, 7 =¥ —
AP TR EH, KR £35)% W TH 10 cm &
DOYIRAIZEY, BT 2 Y)FAI25 5 ~ 10 mm DFiH
THEPERFIEE L 728202, PABI L7z 72, SUFdEL LTX
X3 AL (X5 5 AD05% FGHE, X—=1) Y H—4 ¥
FUNA D TNV A T8 ke, 5150
5 mg/kg & EEBIZR TG L7z. BRI, LT 6
PR R L 720 3B, MEIE AT - 72,
O F 4 1 > % (T TS 5% (F A4 1)

40, #RASALRILEAERT, B0 12 & 2 HALRS Fike

& (28
@I F A T v R BKET Y b L AES 248)
QIEWIEF £ 1 > K12 X 2 WATHEHiRE S (28F) + &

WH7Oy 7LV 7y (FTay7IVT7 7 A[=4], &

—Z IR, WD) 2 AR B A
@ERERMAT =75 —=Tmm2> Vv 7 Q1A 2P)

(Reflex, CellPoint Scientific Inc., Gaithersburg, MD)
(5) DERMABOND ™ PRINEO ™ (LA F, DERMABOND ™)

(Vavvyry -z k- YarysHmalas wn)
(Fig. 1)
®3M™ ZFYAI) Y T™M AT —F AF T

O—Yy—Hy 47 R1540, 3 mm X 75 mm (LA

T, Steri-Strip ™) 2 #0) (A V) —Z A Y v 8 R

Ak, #) (Fig. 2)

Steri-Strip™

75 Apply the attached mesh patch, apply

r:. w225 | DERMABOND™ and dry.

Be pe- @ ®mm OEZ 4T
ST . SR e, P I

Cut it up to about 8 mm in Apply 2 sheets perpendicular
length. to wound.

Fig. 1 Example of closed wound surgery using
DERMABOND ™

Fig. 2 Example of closed wound surgery using Steri-Strip ™




4, FHEA &
[ &l o FEA ]

FHi4H%Z Day 0 & L, BIZ I Day 14 £ T
DILHME L7z 1 H 1, KEHES X O —#ik
REEIER, Al OFLERE 1T o 720 REMZEICIZE T KFE
(UW2200H S EmT, 58) & a7z, —MeIREE
ST, MR Z B 72/ B (R, BB IR
RE, RIRIL), 178), REITREOAM, KA 2850
720 MTAIOEHEIE, BMB X UOBEREICE VT 72,
UToO5masHidHE & L, 2371 ~30 3EMT
Al - FLER L 720 B, OMAIOIREIZB VT, Al
EMHA B H DIR[0 TRESk L 72 (Table 1),
S H DE NI X BEREROA K & BT B 72, B
Z— ANTiro72

(48 o FFAiE H ]

QAT DI - IR DA

@B ORE (1) LR

QR DA IREE (HER / <8R / WS L)

O (Bl B ARl 2 SUC T 2R S
AN

GHBIORIE (1ZEFTWVE - AANTWVD / — kA
AL/ FREE L)

(A &I LAt o R Al - SEAfIE H )
MR DA OFFHIEE & LT, WTFD5 HE2#%T, X
a7 1~ 3 T L7z,
ORLERER © YIBA 5 Al Tlcih 2 e 2 5H L
72(1:>845, 2:8~5%, 3:54r>),

25

@Y PHoOBEEZ R L2 1 EHE, 2:
W, 3 BREEAR) o

G (RIS L2 HED © gl s LEBLL
B EHIB L2 [Em L0 & L, WHmIcEL
HEARRLELAEQ:77~83H,2:70~76H,
3:63~69H).

ORI A DK DOIRGE - HHEHROKE OREL HilE
L7 AR CTHLE S, 2 AR
o, 30 AREBIZH S R E A5 5 2) (Fig. 3) o
T2 BWICE5AAA ML ARZES TR0, B

Y PN RHZR DOIEFE T B 2 & & L7257, 4l

BOIRES I ORI OB 21T B, T3 vk

%, HbHIENY FY v 27F 2—7 (Clear Handling

Tube, Datesand Ltd., UK.) 2 v CHfif# L 7z

5. {EtiEn

BLiE B DREIZDOWT, 26 BEICD VTGO
Mg (Bartlett #osg, Wifll) 247\, GEEN LD -7z
(BE5r80) 729, Tukey BE (W) %47 - 720 A EK
H1X 5 % & L7zo MATHNTICIE SAS 94 for Microsoft
Windows (SAS Institute Japan BRau&tt, #u0) KO
ZF0if 25 2 EXSUS Ver. 1013(f —E—T 2
MRt B0 &2 w7z,

% 2

1. 68

FMOBH IR T 2MEI T ROBETLRON
7275, FOBKEIXMEEL 72 itk OB TICE

Table 1 Grades of surgical wound condition scoring procedures after treatment with six different

wound closure methods

Score @ @ ® @ ®
Redness/ Swelling Exudate Adhesive state Itching Wound closure
On or after the removal
0 of wound closure
materials
1 Redness/Swelling Exudate Dehiscent Itching Loose
. Partially loose/
2 Sih%lttltslzver:icl(lir/l Slightly dehiscent Peeled off/
& & Likely to come off
Nodediess) Not loose/
3 0 redness No exudate No dehiscence No itching Peeled off/
No swelling .
Likely to come off
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B PIREIZIIR & 22 LIS, BEH TORED
AEGEHIRD N mh o7z (Fig. 4) o

2. —figIkEE

WINOHAIHEIZB W T HAMAZ B 7274081 (R
FTEB, BEEREIE OIRE, KIKAL), 178y, IR
DOAHE, RAIZEETRITHC, HICL 28BS
Nroiz,

3. i8I DA
Fig. 512, Day 0, 3,5, 7, 10 BX U 1412 BT 5%
TEOMARR B ROREFDOBEE LR L 72,

(Bl o %A - HEIR], [(BiEo® ()], BXL O
[#EFE K]

WTFNOBITS Day 1205 Day 4 I2BWTEED
AR E IR S 72 A%, DERMABOND ™ & Steri-
Strip ™MZBWTHEHBD D% <, HED Fro7,

BIEIZ DWW T, Steri-Strip ™® 1 B TP A Day 1

WZARRD HbNTz 72, TRTOMALTEOWThO

PICB VT HIRERZ R IERBIE I N h o720

(Bl DAIRE] B X O [FAIOIRE] @ Day 155
Day 14 ®iték% Table 2 3 X U Table 3 127RF,

(Bl D HA5 IRTE]

HARERA O 1B W T, Day 2 TRIBSR R
RSB RETHBIEE S N72AS, B HITITFEE 35 L
TWiz, K~ v ML ARG & B HiRE S  RHEH
TUYTNT 7 THBLAZD O, BRAAT—7 97—
T, sz L CHER CEEL Twis

DERMABOND ™Mo 1 fli2B8 W, #2Nn/4H
(Day 7) 1A DT D)L S Bl S /=28, BHL
Rt R I < B L“Cb\f:o

Steri-Strip ™ T, 7 —7OF A N/2FH (Day 3) i
ﬁIEUﬁK@«IkEE\%PEﬂEﬁ’CZ% D, Day 7 CTHAEIBEDT A ~
DEREEE NS, MERI T4 2 i3 d2 572 (Table 2) o

[FHAI D IRRE
HAS s Tld, Day 4, 7, 11 T28td 5 & 14

develop

1 * Wounds are clear and wrinkles 2 : Middle (normal) ,

Lo 3 * Smooth
Clear incision

Horizontal mattress suture Simple interrupted suture Steri-Strip™

Fig.3 Criteria of post-healing wound condition scoring procedures following treatment with six different

wound closure methods on Day 7

22.0
21.0 }
1 e Simple interrupted suture
20.0 —
C A
= e Horizontal mattress suture
5 19.0
_2 18.0 e Simple interrupted suture
> +Aron Alpha A
@
17.0 Medical stapler
16.0 ==DERMABOND™
15.0 i St ™
S N O 0 > H L Q0 & O D DDV B Steri-Strip ™
N N IR
20 R A M MR A A M MM AP LN PN LD PN

Time (Days after treatment)

Values indicate the mean = SD
(SD: standard deviation )

Fig.4 Records of body weight change following treatment with six wound different closure methods
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Simple interrupted Horizontal mattress Simple interrupted i n PR "
crrture cufure: suture+Aron Alpha A Medical stapler DERMABOND Steri-Strip
~
]
o~
Day 7 &)
‘,

Day 10 " ’

[ ¥ r 4
Day 14 ﬂ

.

Fig. 5 Records of healing process comparisons following treatment with six different wound closure methods
(typical photographs)

Table 2 Records of surgical wound adhesion state comparisons following treatment with six different wound closure

methods

Closure method | Animal No.| Day1 | Day2 | Day3 | Day4 | Day5 | Day6 | Day7 | Day8 | Day9 | Day 10| Day 11 | Day 12 | Day 13 | Day 14
1 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Rusple sutesmapted [ 3 2 3 3 3 3 3 3 3 3 3 3 3 3

suture

3 3 3 3 3 3 3 3 3 3) 3 3 3 3 3
. 4 3 3 3 3 3 3 3 3 3 3 3 3 5 3
H°“Z°;‘l:";'l;2"“'ess 5 3 3 3 3 3 3 3 3 3 3 3 3 3 3
6 3 3 3 3| 3] 3 3 3 3 3 3 3 3 3
Simple interrupted 7 3 3 3 3 3 3 3 3 3 3 3 3 3 3
suture + Aron 8 3J 3 3 3 S) B) 3 8 3 & 3 8 S| S
Alpha A 9 S 3 5 3 S 3 3 3 3 3 3 3 3 5
10 3 3 B B 3 3 3 3 3 3] 8) 3 3 3
Medical stapler 11 3 3 8 3 5 B 3 S 3 3 3 3 3 3
12 8 3 3] 3 3 3 3 3 3 3 3 3 3 )
13 3 3 3 3 8) 3 3 8 3 3 3 3 3 3
DERMABOND™ 14 3 3 B) 3 3] 3 3 3 3 3 3 3 3 3
15 3 3 3 3 3 3 2 3 3 3 3 3 3 3
16 3 3 3 3 8] 3 8 3 3 8 3 3 3 3
Steri-Strip™ 17 3 3 2 3 3 3 2 3 3 3 3 3 3 3
18 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Scoring was performed according to the "Scoring methods for surgical wound conditions after treatment with six wound closure methods(Table 1)."
Scores: Green = 3, Yellow = 2, Pink = 1, and Blue = 0.
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PINTz K= v ML AREETIE, 1O A Day 11
IZREG ATz B ERE S R I T a T v T
7 CHITR L7 OTIL, 1 BlOH Day 8 T28D9H 5
14tA%4, Day 13 T24t& dhin/z,

EBRHAT =75 —TiZ27 ) v THFEIDICFEE EAS
S>72bON2HI SN 722% Day 1112 1 sy
DHTDH - 720 DERMABOND ™13 Day 7 |2 2 Bi75,
Day 912 1 fA4k 7z, 7 B, DERMABOND ™34k
ANCHi o7z Xy Y a Ry FTERHBNL 20, LT
ONNDBDTIZHR L —FIHND Z L1127k b, Steri-
Strip ™Abb o & HHEL, Day3 Tl 3fleTTT—7

AR A7z (Table 3) o

4. MTEILL4 O FE4m
il DAL O FEAG I H o &5 8 %, [#580 Lk o 514 -
FMiE H ) o R TEME L, Table 4 1R L7z

|GURER )

Fea ke HEx 3L b 850 Lhh
WAaAT717257—hT BEEAAT—7T5—¢%
Steri-Strip ™ME 55 K TH YV AT 7 3TH - 720
DERMABOND ™R ¥ FOMALIE %z &7 8 ~

Table 3 Records of surgical wound closure state comparisons following treatment with six different wound closure

methods
Closure method | Animal No.| Day1 | Day2 | Day3 | Day4 | Day5 | Day6 | Day7 | Day8 | Day9 | Day 10 | Day 11 | Day 12 | Day 13 | Day 14
1 3 3 3 3 3 3 2 2 2 2 2 2 2 2
Stmple Intermpted 3 3 3 3 3 3 3 3 3 3 2 2 2 2
suture
3 3 8 3 2 2 2 ) 2 2 2 2 2 2 2
4 3 8 8 3 3 3 3 8 3 3 - 0 0 0
Horizontal mattress 5 3 3 3 3 3 3 3 3 3 3 3 3 3 3
suture
6 3 3 3 3 3 B 3 3 3 3 3 3 3 3
Simple interrpted 7 3 3 3 3 3 3 3 2 2 2 ? 7 - 0
suture + Aron 8 3 3 3 8 B 8) 3 S 3 3 3 3 8 3
Alpha A 9 3 3 8 3 3] 3 3 3 3 8 3 3 3 8
10 3 3 3 3 3l 3 S 3 3 3 3 3 3 3
Medical stapler 11 3 3 3 3 3 8 ) 2 3 3 0 0 0
12 3 3 3) 3 3 3 3 2 3 3 2 2 2 2
13 3 3} 3 3 3 3 3 3 - 0 0 0 0 0
DERMABOND™ 14 3 3 3 3 3 3 0 0 0 0 0 0 0
15 3 3 3 3 3 3 0 0 0 0 0 0 0
16 3 2 0 0 0 0 0 0 0 0 0 0 0
Steri-Strip™ 17 2 0 0 0 0 0 0 0 0 0 0 0
18 3 3 0 0 0 0 0 0 0 0 0 0 0

Scoring was performed according to the "Scoring methods for surgical wound conditions after treatment with six wound closure methods(Table 1)."

Scores: Green = 3, Yellow = 2, Pink = 1, and Blue = 0.

Table 4 Result of evaluation factor comparisons (other than surgical wound conditions) following treatment with

six different wound closure methods

Treatment . Nomber .Of State after
. Convenience | days required .
time : healing
for healing
Simple interrupted 1 5 1 )
suture
Horizontal mattress 1 1 1 1
suture
Simple interrupted
suture 1 2 1 2
+Aron Alpha A
Medical stapler 3 3 2 1
DERMABOND™ 2 2 1 2
Steri-Strip™ 3 3 3 3




50 CTHhY), a7 2&%kol

(iEEED |
BBV T, I A 57— 79— B X U Steri-
Strip ™D TEZEETH 0, BT ICHE X
FEBRA 2 C CTHMBEM BT 2 LA TEI2DA
27 1 & L7z DERMABOND ™ & f§fli Tld & % 2%,
WA SR WAL IO W TR T 2 BN H 5720
AAT 2 & Ll #EREM) 3HED S B, Rk
TIIKRFE= Y PLARAD D> L WS ENRL AT
73 & L7

[ RE GRICE L0 ]

BZHEOFIIX 63 ~83 0T, &L HE I
T6 HTHol G EAaT ], BRHAT—7
I —#E A a7 2, Steri-Strip ™MH T AT T3 TH
1), Steri-Strip ™MD FE LWL HBITE 2
(Table 4, 5) o

(B 0 K2 g D IRTE]

Steri-Strip ™23b - &L S FHTHY A a7 3 L% -
o= T, KFEv >y b L AREA TIRIRER D BAIEED
MAERICFLZHF2BIE SN/ 720237 1 Tho
oo BHAT =75 =132 v 7H%R5 UG 58k
INIREDPE L 2O AT 1 e Uiz, Bk ks,
Bk a 2 ERH 7Oy 7 V7 7 THisRL 72 b
@, DERMABOND ™%, {G# % O FZ & 12 M E 13 e
b DD Steri-Strip ™ & I L T/MNE i 25 A s
Jz7zb A a7 2 & L7z (Fig. 5, Table 4) o

zZ =

FTRTOFFEIIBWT, HEFRE L WIRFEORFE
FLEFEDOLNT, BMEE AL, Wi bl
7 HRifE CTHEATRD SN0, HE AR HEERO
BRI OREIE ARSI, KA I X 5%
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BHAD BNz,

AR E BT 2 HEE 3EEIT - 720 wIhbit
FHLEIZ B W TR 21 1Tl d 525,
RARBRE W AR G A%t L CHEREY 5 121E T
DIREE RO SN Do F 72, RWE TR D,
WA SR DAL O 7 & g U CHRE 2 B L 72,

fEFEE & LB RIS B VT, BFICKFE~ y b L 2Kk
BEDATATHL - L KT, KEIARKREFOHRT
IR L2 S 2 5 (Table 4) o 2O J BRI O HHh
> TV AMEOMSIC X v S, HMESEHRES O
R ot (B M THLE VI FELR D 5 —
JiCREAIIHMETH Y, WhikS oo s & &k
28HHIR IS NG, X 51, = RTHITO R IE# <
TELNL, HERICMERICEEIF->TLEY S
& 3% - 7z (Fig. 5, Table 3) o MAFROBLIZEHEHE T
b HUTHZRBEIZIZRY, AlRoBESA T E %
D, DED)REIEL LV BeSIND, 72,
FEATRO R EHH N D D WILNEET R EBAL U, #EARY
WCEOKHEDTETLE ) WHEEEDH D, KRS
RMRPEIEZR TV AP ETE Y, Lo T,
LR L 72~ 7 AEEREZ M0 LT, A Aikidd
ShwEEz bz,

A~ OHEM U E 2 —T, [RD 57T 0
AR 7 — 77— & [ %7215 ] ® Steri-Strip ™14,
FeB DOFEMIEIAETH 5o DERMABOND ™4 [/ T
HDEH, KV FOEA A Y — F O < 6z 551 o
HERRWSLETH 720, RIEH AT — 7 T — % Steri-
Strip ™ & D IZALER M B X CEEEICBWTL 7~
7 FORXa 7 & FFHE L7z (Table 4) o L7225 C,
B A 7 — 75 — & Steri-Strip ™50 T flj HL
WCHERTE L HETH Y BFEEO M TERL TV,

BRI G DR IEICBWT, £ 18ED 9 & Steri-
Strip ™® 3BT T2HE b HHNz HEA Day 2
B 3EmHFEW®, Steri-Strip ™A% b Al
DYIF T A ¥ A5 & 72T, B8 210 O B o i Bl 13 8
BEINDOOFHICIBILEINT, WA ICHEITE

Table 5 Evaluation of number of the days required for healing following treatment with six different wound closure

methods
Stfple Horizontal intsellfrnlf;fed ™
i i ™ Steri-Stri
1nt:111’rt:11$ed mattress suture suturetAton Medical stapler | DERMABOND p
Alpha A
Mean Days d 8.3 8.0 7.0 8.3 6.3
Score 1 1 1 2 1 3
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Mol MR DWW HNTHY, HHANILELRWEY
Wi &7z (Fig. 5, Table 2) o & 512, Steri-Strip ™3
BN % 3 HIZERK -7 Day 6 BL N7 TldANA O
BAEPHRETE, BELDO LW T& 7, [1EER
DIKFE | Tld Steri-Strip ™A% b FHTHL2LTH D,
WEIXIT L A EH S B WIREBIZHE L Twiz (Fig 5
Table 4) o @B, BIWOMIRIZB VW THERERITKRD S
NV, TLORFIZL D IEWIRBICEEINS, 2 &
WKLo T, IRICKBITHHRRZ I LA3TE 5,
B & o TR S BRZEIES I RER Z &1, e b
FRRICE D EWRIETHL L EZ HND,

BHEICBWTH, BE#HAT—77—& Steri-
Strip ™ 1% 100 [ K @ / T & 2 fli TdH 0, $F 1
Steri-Strip ™IZEH O HE D ANETH L 23 v,
DERMABOND ™ B D BAIANETH 5758, 1 F o
B X9 ZBARRO/N S () IS L TT
1000 LA/ IRERDEHIARANTHD D, BB, #
GREHBEAIR20M /IETH D, REHAT
— 75— & Steri-Strip ™2 T2HBREEDO T A K
ZRL7,

A1, PARIASHET L 7258 W% 12 Steri-Strip ™# @ 1
PEIZBWT 1 DA N T 72 4REDD - 7225, TRk
eI cr—7xziMg 252 TinfHirac e
NTE7 Tbb, WRHOBWIZH L THHIX
TEETH b, TD2D, FMitEEHLTRERZIEL
LT HHRIEMBINNTL T o 7284, WAl OBk
DEEETH UL, BAIOHBY & LT Steri-Strip ™% fili
HIr2HEbHEHEEZONS,

RRE T, =7 AFEHEH Ao MgicBw
T, Steri-Strip ™z X U &3 AR D2 Hw7z
JEEAS, Refk & Wi L CAEI oA 2R BT
HDH I EDPIRENT, BT, Steri-Strip ™I EHEH A
7 —795 —3 X O DERMABOND ™ & Hiz L 7235 &
TH, HHOHEME L TRETRERZZ ELEMBLY
MWDK OIRETHEALNEEZ S,

NSO ERS, <7 A OHEERRE ) B A kT
L T4 alkeEt L7z 6 FEO B A ok T3, Steri-
Strip ™Ik b AHTH 5 L Lbhiz,

&!I

5

RABRZ EMT 2I2H72), KR OEZ V7272
& T L= REMRA AR, LI H 2 OB
FFAEBICHE D o 7B EICIE CHIFLE L L 9,

X
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Investigation of discrepancies among measurements of
rat serum albumin

Risako Tate*, Hiroki Sawada, Hinako Furuta,
Hirona Tsurumi, Honoka Kojima, Hitomi Tanaka,
Yasuhisa Nakagawa**

Summary Biochemical analyses of human samples
have become increasingly standardized, leading
to greater inter-institutional agreement. However,
biochemical analyses in animals often involve
instruments and reference materials that are optimized
for use with human subjects, and standardization for
animal use is inconsistent. These issues may lead to
challenges with validation of animal experiments and
differences in measurements between facilities, making
tests difficult to interpret, particularly when quantifying
rat serum albumin. Therefore, we investigated
whether the sensitivities of various albumin assays
differ when using standards from different species
and if reactivity depends on the disease state. When
calibration curves were produced using human and
bovine albumin as standards, the slopes obtained
with the bromocresol green (BCG) method deviated
slightly between standards, but those obtained with the
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bromocresol purple(BCP) method varied widely due
to differences in reagent reactivity. The two methods
were then applied to the measurement of serum
albumin concentrations from 24 male SD rats aged 10
to 13 weeks, with 12 rats in a sham control (SC) group
and 12 rats in a common bile duct obstruction (CBO)
group. When serum protein levels were determined
with capillary electrophoresis, the CBO group was
found to exhibit a decreased albumin-to-a1 globulin
ratio and an increased a2-top2 ratio. With both methods,
the amount of albumin was found to be significantly
lower in the CBO group, but the differences between
the SC and CBO measurements indicated lower
reactivity with the BCP method, especially when bovine
albumin was used as the standard. The correlation
between results from the BCG and BCP methods using
the bovine albumin calibration curve was higher with
samples from the SC group compared to the CBO
group. The variations observed when using different
assay methods and different reference materials
suggest that both the reactivity of the assay method
and the potential existence of a disease state must be
considered to properly evaluate results of rat albumin
assays.

Key words © Acute phase reactants protein, Albumin,
Common bile duct obstruction, ¢ -bilirubin, RAT
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W% <, FEH#ELIZENR TV D, D7D EIFER
(2 BT 2 WRE R fli i AR AN O g R A= 25 U, R
ST D WHREVED D o FRICT Yy PO T VT I VI
DVWTRZFOBMARENVEDOHELH D, ZZTH
7 N7 I HEET, WENREIZR% 28 MED
AR B % B\ 723 B R R O BB X B BB O E
WA D O h & MR L 7o EBRIZIE, 10 - 13 o
SD T v b M 24 Ve I 2 F v 720 YRR A & BB
(SC) B L UHRIHEPHZER (CBO) L LTHK 121k T
V73 ViEER BCG B X OBCP & AW THlE
KRBTz 22N olEdkl BT 2 Mmoo iy
LT, TV TIVBITYYTATI VR
Wieo ZD%, RGBS Z R T 572010 F v
Y5 —BLIKEI & 1T o 700 FiO B B MY H Tl
PRI BUGE D E A B RO M & A BCG i & X,
BCP TR E LTz 2D 72, & 512SC & CBO
DREMIE, BCG B2~ T BCP i TRIBHEAME <,
B2y o7 V7 I RS, CBO BB VT
BERET2B00 M2 TEAF Y ¥ S —ELK
BTIE, CBOBTIRT VT I VL a1 DIEMET L,
az-BAIT TORIMERD T T TIVT I V&M
A H W24 T BCG #: & BCP 0t B b ik
#i1o728 2%, SCOAMBEEDE - 72 WEEB
JOHEWEOENZ L DR OERZFEDIZ Eh
5 Iy MOTNTIVERITIICHIZD, FEk
DS PER BB Z ZE L2 ETHREE Ml L 20
TR 7ok R B BN D %,

F X

TAENCBT S Mg & LA b0 Tkl
FE AR B X ONIE R BT 2 REHEA L2 S A it i ] 75
A% o TETVRE UV, —J1, BB K
AT, & PHICHIE S N BERGCHRES v b
ZHH LTV 2LEHD% L, LGB ZN- T
0, WE M R AR A 2 R U B TR D B0 B
2B B AL OBIRE LT, FRIRRIERERIC
BHEINLET Y b, A X, FNBIOTTHFREDLE
L2 B T L BRI H DR /8F A — 4 —
AALTBY 29 EBREMEOLAELME > T
v b ERMRE LIEED X 9 REHEAL)SHE LV oAl
BURTH %0 L L35 BEE 2 OB 12 B W
TEBRBYOMMBE T — 2 (Limik 2 D 5 L THELR Y
T4 M2 HEOTWE, =T, B OHKRHA TR
WO X9 R LB OWESRMAED TGRS

ZUWE TSN TWAE Z &R, XS TIZMEMD
LD B b Do, IR E ) O M 4 Rl A
ZLWw, BREEBROBICHEMEOZERZ 1 X651
OIFEFICHENE T B R B 2 Vo FFICT Y DTV
73 VE TR EARE W E W) L H Y 2,
LLHT, F& 4 25 B & Bromocresol purple (BCP) #: 12
Ty MIET VT I v 2ME LA, 01 g/ dl
VIR & TR & 72 5 720

HAE, 7V 73 VBB B ALEST TR
Bromocresol green (BCG) % BCP 7z & @ pH fa/R~# D
EHBAEZ FHE T2 0EGEGEI O TR Y,
FNEFNOFHEOFEE LT, & Tl BCG#EIXT IV
73 Y PSO BB BORERA & D ST 5 720 KAE:
BB TR AR 2 2 T REVEAS D & BT, BCP 13%
TR T NT I ¥ ORISTEDEI 728 BCG i & ) b fKAH
LR BHENHLH 6D, L LA S BCP #ETIE BCG i#
DEHITNVT I PN OEAMMBISE A & X UG L
WD IEMEEICIIERTWA EEbhTws ¥,
HInnlde extg e L2lEETh b7z ik
WEELTRe bERREYITUTI VR ERHVS
NTVLONFMTHE, T TEMET VT I Vil
EETE FE2IET YTV T I v OMERERY Y %
V7255122 T, RIREHEL SR BAEET
BN OO TRIBHEISE WD B Oh 2 Hat L7z,

Mhs LUHE

TR AR Y E OB IE DS, BCGEB LU
BCP EDRUREIC ED X 9 1T ET 500 & MeT T
L7720, b MILEHET VT I Y UTFe TS
32 ¥ (FUJIFILM Wako Pure Chemical Co., Osaka,
Japan) B X Oy YIMEWHER TNV T IV U U7
V73 ~ (Nacalai Tesque, inc., Kyoto, Japan) % >
T, TNENO05 1,2, 4BLU6 g/ dlDSKRAL b
THEMZVER L7z BCG 8 X U BCP Ol 2 i
T IATIGE 2 TCICH TS TR L 72 910,

BCG #:4 X U BCP IO MIEHDE N IZDOWT, &
FTPAVTIVBIOY YT VT I Y TERENEE
AR L, WE RO E LT, &4 257 v
I & I CRIBA PAZEE 7L & /3L L 72 1D BRI -80C
THAT L TBW2BRAAITE 2 #IRE %R (Common
bile duct obstruction): LN CBO: #» = 128 X O 10
- 13 78 Sle: SD 7 v b (Japan SLC ink. Shizuoka,
Japan) O i % f# 5 0 AL (Sham control) : PLF SC:
n=12%¢L, ZhZEN OMFET VT I v &2 llE L7z,



B2, SC & CBO OREMiZe 3T 0729012, BHHAF v ¥
7 ) —EAIKE) & AT\, S E 5 LR O B & R
L, BCG#38 L U BCP D JRPEIC D WTEL L 72,
FDH, SC & CBOIZOWT, "I TILVT I Vekhe
FRAE MW B W 7235 A 0 BCG 38 X OV BCP #:12
B L MEMOMHBIILI 24T > 720

1. AIEHES S UOHBOMER
1-1. EHRE
T VEE=F ) A kA (Nacalai Tesque,
inc., Kyoto, Japan)
7 I v (Wako Pure Chemical Industries, Ltd.,
Osaka, Japan)
JKIEALF 1) 7 & (Wako Pure Chemical Industries,
Ltd. Osaka, Japan)
JahrLY—)7Y—r (Wako Pure Chemical
Industries, Ltd., Osaka, Japan)
BrijT™.35, 30% (Thermo Fisher Scientific, inc.,
Tokyo, Japan)
a7 B (FUJIFILM Wako Pure Chemical Corp.,
Osaka, Japan)
T h7 L= )8— 7)) (Wako Pure Chemical
Industries, Ltd., Osaka, Japan)
1-2. BCG #&HE
1.02M 7T BEF b LBR
I UBREF MY A TR 1176 g UK
WZHEML, 2% 200 ml & L7z,
2.02M 7 I BEBR&
IV T69 g AFEAKICHEM L, &8 % 200
ml & L7z,
3.02M VI EE- VTS MUY LBRER
02M 27T VEEF MY 7 LEWIZ02M 7 o V1
WA IMA TpH42 1AL, 02 M7 V- 7
IR MY AR E L7,
4. 0.1 MKEIEF M) T LBRK
IKEEALF M) 7 A4 g AR TED L 100 ml
L7 INES5 mELY, MK TERE %L 50 ml
L L7z
5. BCG &&
TaL7 L=V 7Y —20525 g & 0.1 M K
At b T AVEW 30 ml ISR L, K TERELY
75ml & L7,
6. Brij™-35, 10% Ki&&
Brij™.-35, 30% 10 ml % 60C if% CThnilift , A
KTHMLL=E 30 ml & L7z,

33

7. BCG &R %
02M 27 V-7 T VBT MY 7 AR 150
ml {2 BCG 5 2 45 ml N 2, ¥1Z Brij™-35, 10%
IREEWE 3.6 ml Z N2 CTRA L, BCGHtRIE L L7z,
1-3. BCP E#fai{ %
FIAS & BCP : % RN 4T 5729,
1.0.1 MKBE{EF b1 7 LIBR
KEEALF M) 24 g ZRGEOKTHA L 100 ml &
L7z Tz 1mlEY, HEKTEREEZ 10ml & L7z,
2.0.1 M N7 EERER
INTES9 g A ERAKICE AL 150ml & L, 2
IC 1 MAKEBALF b Y 7 A%H 2 2 T pHS5 IS
PR, K CEREZ 500 ml & L7z,
3. BCP &%
TaL7 LY== ) 54 mg & 0.1 M KEE{L
F )T A2 ml SRR L, K TeRE % 100
ml & L7z Shx 10 mEY, 01 M a2\ [
WEMZ T4 100 ml & U BrijT™-35, 30% /KA
Z A% 0176 ml iz C BCP Ftildi # E L 72,
1-4. BIFEFA
P52 AEHE LURG, Fx 29HE L2 RE W ic T
BRI L 72 MG BARIZ DWW T -80CITRIEL T 72
DO REMMFHR L THWz. ZBILTEORLE ) v
VB XU ERGRE ) VY ViEEIZH . HE
T %% & 7020 T (Hitachi High-Tech Corp. Tokyo,
Japan) ICTE Y VE U F F 3 ¥ — V¥ OlEH %2 HH
E$ 57 F 25 A4 — b T-BIL B & U8 D-BIL i3
(Shino-Test Corp., Tokyo, Japan) & W CTill%E L
7z (Table 1) o

2. BIEF %
2-1. BCG %
W2 R F 72 13 0.01 ml 12 BCG Fs ik
30 ml 2L, 25°C C 15 4 Mimimfk, SiRiE
10 DI EE E M2 IR & LT 630 nm Tlbfh
WE L7z
2-2. BCP /&
W2 R F 72 13 AR 0.02 ml (2 BCP Fth it
40 ml 2L, 37°C T 10 20 R L i
10 3 AN IR IEE M a2 W IR & LT 605 nm Tlhfh
e L7z,
2-3. R ERITE
WGEEMEIE S 4 79 4 = ¥ Z R 58
YeEEFT V-730BIO (JASCO Co., Ltd., Tokyo, Japan)
ZHWTHEZIT - 720
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2-4. EAX v EZ ) —EREABE
HHF YY) —ERIKEIL SC B XU CBO ®
Mz e LT, St X741 v 7 (Medic
corp., Gifu, Japan) (Z/MTFHIEREE L 720

3. MEtHEIR

FEEHRATIC1Z = 7 2 IUAEEF Ver.1.16 (SSRI JAPAN
Co. Ltd., Tokyo, Japan) % JH\ T, —JCHLE 55T
DRBICHEZEZ RO 7354 Tukey's test T L 72

B R

1. REREENEOHMEDEVICL BETEENR
ISt
BB W 7B E OB 72 B 556, €
NN BCG #:8 X U'BCP B TOUSEZ M L7z &

A, BCGETIE, CMNTAUTIVOHBY YTV
IVEDH 103D E L 25D, BARED K
k& ROz —F, BCPETIZe TV T I v o)l
W TNTIVED L 302 RSN EL R, B
FICRE Tl 2 8o 72, 72 BCG % & BCP koM
R E O ROSED#E W, e FT VT I VTR
BCG #2116 v b O OB A% 0 ST TH 5
B, YT INT I T BCG A 343 15 < 7 0l
FUTENC X 5K & 2Tkl % #2972 (FiglA and B) o

2. AIEEICH T B EE CHREEMAEDATEEDE
BCGLIZB W THREMMEEDHIZY > TV T I Y
Wi e, e VTV T I VR HWA LT, SCB
XU CBO M OMEMICHBAEZRBDRP o720 —H,
BCP #:TIx 7 ¥ 7V T 3 ¥ &M i B2 v 72
Yitr, SCIZH LT CBO Ol lid A BIIfE & 7 o

Table 1 Bilirubin levels in rat serum of each group

Total bilirubin Direct bilirubin
SC 0.02 = 0.00 mg/di 0.01 &= 0.00 mg/dl
CBO 6.65 = 1.18 mg/dl 4.64 = 1.18 mg/dl

Sham group: SC and Common bile duct obstruction model group:
CBO.Measured 12 animals per group. (Mean * Standard error)

A BCG
061 - Human albumin
</ Bovine albumi
ovine albumin =0.0852x
0.5
0.4
£
3 03
a
o
0.2
0.1
0 £¢ . .
0 1 6

2 3 4 5
Albumin concentration (g/dl)

B BCP
%61 o Human albumin
</ Bovine albumin
0.5
y=0.0731x
0.4
0.3
°
o2 y=0.0242x
0.1 o
0 /¥ ; . . . . \
0 1 2 3 4 5 6

Albumin concentration (g/dl)

Fig. 1A and B The slopes of the calibration curves in the BCG and BCP methods when human albumin and bovine

albumin are used as standards respectively.

In the BCG method, human albumin was 1.03 times more reactive than bovine albumin and the divergence between
the two was slight. On the other hand, in the BCP method, human albumin was 3.02 times more reactive than bovine
albumin and deviated significantly. Furthermore, the difference in reactivity of the calibration standards between the
BCG and BCP methods was generally equivalent, although the BCG method was 1.16 times higher for human albumin,
whereas the BCG method was 3.43 times higher for bovine albumin, indicating a large discrepancy due to differences in

measurement methods.



7o AT M7 VT I ¥ % R EEAEY 2 7
A TERGTOMNEMIAEEZLRO Loz &0
S R AR ) L > 2 B AR oD i > Tl E L R
BERITTHRLL o720 EHITBCG L BCPED
HEME % i3 % &, BCG #: Tl # o Sle: SD 7
v MOMIET VT I v O&E#EAE 43 £ 03 g/ dl: = SD,
10 weeks!? WIZILE 5 TV B DI2x LT BCP #: Tl
HAEfE 7 5 R E A, R E %2 5 72 (Fig2) o

. ZEBF¥vET ) —BXUKE
MHEEF v 7Y —BREKBOWWEM KT,

BCG

* %
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SCIZH L T CBO iX Alb: 49% 1T, a1 86% KT,
az 7%, pr: 27%840N, o 6.8%IEMB XUy ¢
06% 1% T %27~ L7z (Figd) o

4.7 TINTI L EREFICAVWEZBEDBCG &
b £ U BCP EDERI LS
N7 NT I YR REREED RIS
SCBLUCBO MICHBEZRO RN 722 D5
T YT NT IR BEAEEY E I W T BCG B &
U BCP #: O MIB I % 17 - 720 MR ZhEh
SC & CBORFET » =056, SCHOATIEr =064 8

BCP

[
5 4 N.S

IS

Albumin concentration (g/dl)

=] L= "I

0o sc
@ CBO

Bovine albumin Human albumin

= e

Bovine albumin Human albumin

Standards used for calibration curves
Fig. 2 SC vs. CBO (3.29 = 0.15 vs. 3.34 = 0.12 g/dl) when bovine albumin was used as calibration standard
in the BCG method and SC vs. CBO (3.20 = 0.14 vs. 3.26 * 0.12 g/dl) when human albumin was used as
calibration standard. In contrast, the BCP method showed SC vs. CBO (1.04 £ 0.18 vs. 0.63 = 0.18 g/dl) when
bovine albumin was used as the calibration standard and SC vs. CBO (0.48 *= 0.06 vs. 0.14 = 0.05 g/dl) when
human albumin was used as the calibration standard. Statistics were performed by two-way ANOVA and Tukey's
test was used where significant differences were found. **: p < 0.01, N.S: Not significant. Measured 12 animals per

group.

(%) 40.7

SC

)

30.8

(%) 35.8

CBO

20.1
6.5

222

2.9

Alb o, a, B, B, ¥

By By ¥

Fig. 3 Capillary electrophoresis of serum proteins showed that Alb was 4.9% lower, a1 was 8.6% lower, a2 was
4.7% higher, B1 was 2.7% higher, B2 was 6.8% higher and y was 0.6% lower in CBO compared with SC.
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FUCBO DA TIE» =052 &7 SC DA THER
¥k b <, CBO A THIEM R DKL ol
(Fig4) o
zZ =
B SRS D AL T I BT, A O i %
@ﬁﬁ;@ﬁ%%%f@Lﬁ@ﬂ%ﬁﬁifE%&@
%R 5 720120, g koE#Ebs X OF CE
ET#OHLﬁ%@%EWE%ﬁwTMETé;k#
HFELwWW, L2l adyoRLEBwETH-TH T
v R 2B EIF B & REET TR 100 M A B 2 Tw
7O BHOEEDHDO AT IEIHETH 5, M2 T,
ZOFMMTOMM - AfbFHEH OFEHRAEIT L 512 bH
7obo Ty MME 10 EEOIML 7 V7 3 VR o i
fiEFI %2817 % & Sle: SD: 4.3 = 0.3 g/ dl, Slc: Wistar/
ST: 23 = 006 g/ dl 3 X U BN/SsNSIc: 24 = 0.08 g/
Al DALY RHEMOL VIR E W, ZDT-OE,
TEERE OB Z BT THEMO L Z T 5 Lk,
L alEk & DR T b SR O M ERE Y 2 vz
A%, BCP i Cldlle ilde & btk omwvwe 717 3
Fﬁ% A2 WG 3 REROBE PRI 5 2
* WE R RRRAR DR EIIAK AL %25 720 —F Tl
mﬁ%kﬁm&®ﬁw7/7W7 VB & v

GRAEOMEMBIEL AL VI FRER T2, 2D
Z e L BB E BCG B X UV BCP #:TllET %
P55\ & M — MR T b BCP 3Kl & % 5 W REVEA D
5, DT LR TNVNTIVEBCPOMIGIZBWT,
FERAEEARO G TR > TV T I v &)
B FTVTIVAENI EICMA, SO &
MWIYTNTIVOHEPe vTUTIVEDHENT
B2 W, L7d5o T, mEDHEE LTI
TERSE & AZHEW) O BOGE % FRIR L, PR Tl
MR ERT L EDVEETHDEER D, AR
HToTNVT I VlEICIEBCGEE BCP#EE H W
72728, BCGETWEIBHEE LTadhn g 7rury
YA BRI IEINT B A A BOBE IS & 0 Fhshdng
THEEbRTW5S Y, 4E 0 BCG HEOMEICB W
T SC & CBO OMEMICH AL BD Lo 72D,
AIREPHZEIC X 2 S OB R E ORI X Y CBO
DWEEA Nl 2 o 72T REED RN E X Do —
TBCP OIS E L TR T LTI VXD D
AL 7 V7 3 Y ANORUSYED R 67 lH, & b
WCBUFABICET VT I v EBLE T VT I Y O-R
EBBIZ3: 1 LELNTBYVECHTLVTI VD
WA EWZ 222 19, BCP #:1d BCGED &L 9 12
AMMPUSEBADOFEE ZI 2 WDl EMAME <
BAHZEPHONT VS, SHIZF-EY WV E

723 E0E, MEROME X DSHER 0N 7 5 720 E X} TNVT IV EBMBEISRHEGLTWAREATIZ Y, s
(@/dL) SC+ CBO (@dL) SC (@/dL) CBO
5.0 - 5.0 - 5.0 1
4.0 A y=1.0197x - 2.5024 4.0 A y=1.0209x - 2.1365 40 y=0.6534x - 1.6374
R?=0.3107 ' R?=0.4035 ' R?=0.273
A, 30 r=0.56 A, 30 r=064 o, 30 r=10.52
@) QO QO
o o
M 20 o = 2.0 o = 20
')
10 - 1.0 10 -
(o) (@] @'&
©
0.0 . . . . . 0.0 r . . . . 0.0 . r 09— .
00 10 20 30 40 50@d 00 1.0 20 3.0 40 S50@D 00 10 20 30 40 50@dD
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Fig. 4 Comparison of correlations between BCG and BCP methods when rat serum were measured using bovine
albumin as the calibration standard is shown. Only the SC had the highest correlation coefficient and only the CBO

had the lowest.



DN L HMWEMICHETHERE L THEIIET
BN Do AREHT W2 10{E & CBO 3N % T
HHZENLBEYLVEVBLUHARE Y LE V8
EETH B, WH, MHEY VE ViIEE A SRR
HRHEI VY THOOLNTW DA, BIHEHEIC X
D IR o UGTIAL \2 & 2 3G BB DL 0 B 5 A3 3
E) oM LAY VY A My L, i
BNTT VT I v EBEICHARKREGEBIT0 6 -
CYNVEUHPELS 1819, §74bH BCP#TSC X
Db CBO OWEMAKELMF LD -
Y UBIMC & 5 Bafl b & E NS etk v L
7o T, GHOMEREE LTS -EYVE Y OFfF
FEZFEHT 5 72912 HPLC 2 AW Tl L, Emipif
WS LTwE2ERLLENRD L T 5 O3
WCCEY Ly MEZHWZTLVT I Yot s L
T, MEVYIVE EIC B 5 RE A B2 T E
WENPECYNVE OB LY 4 U7 E oA
IZEDOKIEE, FmETOE) Ve AMEREL D
EEHATHLDERRTVS 20, ZhbHh 5, BCP
ETHEUE L) ICHRIFEMECI VML) v
VLB 5 e PRT L, HAFYE T
—BRIKBOERPLEERT L L, CBODT VT 3
UBIT i EETICMZ T a2, 1B X O Bl kg
INEAEMHE 2B X 2 B MBS EAR ML 72 2
LERIERT S, S5, BCGEBIUEAFYET Y
—BEIKETT VT I ViZSCH%329 g/ dl T 407%
CBO %5334 g/ Al T358% &2 &% 5 CBOD
TV7TIVIESC LY 49% KT LTWw5bZ & TCBO
DEHEMBSEE A BCG O 2B ICHEBE L TWw5
R IEE Ve —H TH T 2B F Y ¥ T — &
LkBIE D, CBO DT VT I V4B I EICIBIL
720 B FOHEHAF Y YT ) —BXIKEITIE N7 2 AY
AVFETVT I Vol L) EmMIICEN 5D,
FohBHRED N VA A LF VIET VT I V000
IO LERAICBESND 2 EBMSNTWAD 2D,
R ic oW TR ICZ L, — T hOYA
TIT I R R R TR EO— D I EMEFE DS
HAID, TRIETVTIVICHEGLZEYVE Y0
BIZIDVEETVT I UPNKBIESNAME LD D
HABEEND slow type & DIFIEN L322 1T o5t
FIZOWTIEAWATH Y, IESFETELLHER TV
7 I VR BCGHEOWMEI L5 2 5 0%k ME$ 5
DBERH D, 7Y TNT IV EREHRICHWESED
BCG #: & BCP #:0MBMEIL, SC O & T b MM
A<, CBO O AR THBUES KD EA 722 0D,
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7 v b OILE % A 7286, SIS R BISEET
BEEDAZ ) —= v 7L LTIEBCGHENHHTH S
EER Do L LED S, BCG B SSE T D1
TR & BAEEAH 5 & BadsinT 52 LT, &
KOTNT I VT T A EA DD AL
TLE)LDIELLEHliATELVITREED D Do —
J5C, BCP {13 BCG #:® & ) \ZEZMEHBUSEE & 13K
B LZeWAs, 6 - Y IVE yOBENEEEND S & Ea)
HOWREED D ) |, B E 72 21350 2192 e b
DOWMEE NG L LI2WEHETH L7017 v bolk
WAL ) QIR E 72 5 2 EDSTHEN S 720 TikaT
WCTREEHIEZ LT uir v,

kDT NT I VIEETH B BCG Hih SRS
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