B & 4
R B RERTEE

R MOT +—REEMDBEF « -
BHHRICET 2HE

g F 213

A 09 L R L H

B f1 60 4£ 3 H



MrRHREEMFERITHY

BAEREREFRKERIC LS (oA be 7 —EBHYORR - §48 | Blixk
FEELS oCHHOHE D SFMERT T2 LItk V¥ Lk, ARRAXBERE
RBUIH VA b a7 4 —EDEFABMO D B -8R, 2) A - B, 3)
FHEBHEORFNZAMNL LTAKRS W0 THIET,

SEMICHLEZBEMBOEREBNIC LoT, ZLOHE - BREHYIcO>WT,
ZhoOBRECEAL e PREE oMM TbA, Thick ot oo FBik =
FABYHBHRBENE L, £k, REPLAASATOE 7 LBNORRT, %
NODMRFEE, £E - S H0BBBA LTI Z{oBR 2SI LB TEE
L7z, )

LoL, EFVEIOMBRIERVWEAL, L 0BEXE 2230 THIET,
¥, ERHWEIT . FEXIFOHRE L ERB IOV TOEEF T OHMIAIH
RELOBEREBIDETHVET . SRIBEREFOTHNEBRVE LLIT S
RETHVET,

SEMOMERER LISV, BRORBRE ST TRV HALE, 25
O KB HEER ORI M 4 BHETE W R A KLR | BuMEe Y5~ B
$%9Xb=74—%%0ﬁ:mﬁ%b.bm&@%$bhﬁ§?o

M6 04£3A

#F O 2 &K



H /4

I. THoA e 74 —SERWOBS - BHEICEET BT [BIEMER rorrrremrerressinnans 1
B OHE K

L. oA R 7 4 —SEIC BT B LBRTAE (1984 ) wrreerrerrsseressnsessenesesssesesessesesssseseens 5
B OHN E K

I—1 HoAre74—EFALHPOER
mdx <= ABRGOFILEAIPIID  coeveerrreerermrionmicniiictiiiiictiietiiiisiieecenee 13

M—2. EFECHNET 27T ERER~ v ADERBIEohS

Vacuole JIR ceoeceeorerscermmntentimiiiioiieiiiiitiitiiitatiisisstntciessisitrastosmssosaess 33
it %" B

M—3. HOAFe 7 ~EIRLPATEC R | GRBREREEOHE  reeeererererrnnan 45
F % A
BRBHE B A R X
;S n

M—4. FAFTIRAEZRAWERG AL 7 4 —FEDPFFR  ceecverecncrncnmcnsntiiincniiiicnncncnnnn. 53
B A T @
B oW x 2

M—5 EBAZEIBUAEEBORMBLIBIR oo 57



M—6 77yavificB 0 THBELEGCA e 7 4 —HIZDWNT  cemeeremennenreiin. 77
v &
B A R X
&% d {E R
2 B F K
M—7 foAte7 —BEREOIRELMERDEE oo, - 93
% g B’
BixRHghE %7 E 9
R ¥
XHH £ —
V=1 BiCAbe74—~sAZ—OHERMLSFIRHERICOVT oo R 111
B R B
BRHAE B & =z
B B & &
N—2. C57BL/10Sc — mdz DFE « TR --cceerererrrmmmmminiiiiiieiiaenaes 115
A B R B
L & F=
MEBHE B B K
V—3. #AZBEEcIdHoAtte 74 —<9R
(CS5TBL/6—dy/dy ) DYEG: -eererreerersereesiominin ittt 119
L & F=
BRBhE B W £ &



Bas 9oEEELEHAEHRES, 1-3, 1985

[. [HY2bru7 0 —fESHORZ-

BRI B T9E | BRI EE

FRBH %S T BE
AREHIHGREBE TG UOA L v 74
—Ee 7 ABHOOMR - R, QLE - 5,
CREFTESEBORNEEM L LT, k0#EA
B#xlkTl,

1. EFNEHORR

=9A, VA5 = bUERGELT, H
LWia— 27 MEREDERLENLORED
R, =FA L LTOMEBIR I, Xz,
HETRRE L= TPV T EEN
EERETIREL, LERBDOHEALRIND,
2. EFNBHOHR
HOAPR 74 == b VB IF N RAE—
KB REBY EXNBEFHYORENT R
b+ 3, k. HoA e 4 —RETF
LD REREFOHEEHY LIFIH LT 0k
EBRETS,

3. EFNVEMOEE -HE
BCAMNRTZ 4= YR, "NAARE—_ =7
FPYDRELALE -2 To, 2, K
BIEEROEBR I XoT, EFLEFE2RLT
FRERA LT dy v A%, dy =T
HBZLDEREBRTFRIUFHFETFOEERE
REENL L. RELDRIO dy ~v A0 B2
¥5,

4. RAEBRARORE

BoAMRE 7 4 —=7 )V ORBIEBIT SR
PAEDBI BRI REBELT S

F R OB K

HRBR

1. =7 EHPHOER

(DF L TABYOMRR : v v ARBNT
. BUAHUTRRHHER (pne ) | dyBEF D
BRI RRER (dy), BEARW L HHSH
LEDOIEOERE, v XSicBWTit, B
W (gs) BIXUBERBERAFEO2ED I 2 — %
VER, 27 bV RBWTIR 2EOR L SR
KBRBIUH AN v 74— (an) CEANT S
BEBOH3ED i a—2 VI HRRBREH, =
hWoDRERROBRORFEL bUIRETLE)
WL LToRErszabhi,
BIAMTRGHER <V AcBnWTix, B
REBEHRFC L-T, SHFHEARDLT
WaR, ThidBERE L oTIRAZL, B
BRI ET &0l FEE T hodEE
HicRELicd D LTS e, 72, B
B LLErLbbEDL, ZOTY AR
Waﬂﬁg4bﬁmmnﬁb#ﬁaﬁoﬁm@
BIE 2455 AT, 303 ERESRERIEH
WRECHREELS I A CEARETFLTH
3LELBIE,
HioAatrerz 4 —=vAdS) B LTIE
EatiokR, dy BEFEOH LWRERER
ThDIEHBHHLE, dy BETFEIZBNT
T Cicdy LdyP D2oDRREEBRREHh,
RIERHICIEROBE N RE 5 Z LG h
TV, HILLRRE W dy* &nx THETY
3ZiickoT, e HEBOEGER EORY



DTRLYICEIZEBHFEENS,

BERBREZLIZOIBGHBL: o -2V
FicBWnTid, ke dcdHEORFERMAE S
FrEmnEEZR L, & bicBRmE, RGP
~oHtERE, 2 vATFe—n AL VIBBDE
oA Lo b i, REBEREN I HRED
iz autophagia iz X 3remmed ¥ ovacu-
ole DMAZHON/I, ThBDELBID
KEIR et Ddistal myopathy kLT
5H0LER ST,

BER Y X5 izontiE4nBFEick o1,
Bt~ 2 —ERZICE B8 - HB~0 7V =2
-7 vERIETH Y, v rOoERBRIBCKREL
L. 7 B e LTEDTHRRZbDLEER
b,

FRBREFE v AseBvwiik, FoREX
ERRONBZLHOROBBHS Wi EBER
BExfEroTvwaLifiFshasd, sbichEk
PEDILELHD,

=V PIERRENAE 1 oBEERB Cizd
BEER L ICABI BT mEERL BT
ERFHOEE -RESEETH Y, F 208
£5B (trembler)Tix/pBiD 1= =
BMOREIBECHHZ LK LKW Th
e P RELOHERSEORETH 2,

BoAte7 —BRORERX, ¥ CeEs
NTWVWB3H AR 7 4—=27 } ) (an) &
CBREFENPBEFEXREEATVWSZ LAY
L, LL, #EKOHFLA=97+) LI
LT, Opaque fiber sz i, Bl
R0 2z AR S h, F LR
BRBHEE D,

Q=ETFLEHOBA (oAt 74—-D%
FAEI L LTRABECHRES hicd 0 B0,
ZZ CHREVPEERLELTENODH ALK

BRCER L ioAtte7 -2 Yk
FTTORBASLTWRE, SRR LR 7
4="uAZ—BI014.6 R&T7 2V hdb,
UMX 7.1 R »7 #0bBA LEE - 8%
BIzok, &bz, Btk bicfiBE+ 38
BEFicLoTHEEHh, & D Dushenne
BifoAtrte 74— ofRAESHEsNS
C57BL/10-ndx = YA %4 ¥ Y AnbHA
L, SE &K Lx,

2. EFABHOHRR _
WALt 7 4=—~aRE—0OHB : BIO
146 ~arz—t avie—nk LTHERE
hTWw3 BIOFIB & A2 —iRENERH
FOWIZRE >TW3, TZ TCRENTRNED
Licavie—-AReFMT50ic, BIO
146 F%DTA e 74 —-BRFEBRVWEEERE
BR L BEHRLZEERL, b 2-31t
RCRRICERT 2 LN TFETH
3,

QBRI RrR7Z 4 —=27 L VOHB :HUA
P74 —413REEE=7 V412K %
hWoDHRABTEWORENERERAZ ST
ETWV3, EZT, bBETR L LTHILE
hTws=9rY, BBV Z+s— YEERB &
U774 % B OARETF (em) 2H A
THZEEER L,

v AREFEEPMEFOEEG: =V A
BXUF=7 VBT, HioARBEFLEED
BEFOMRET 2R SBWEFE L,
ZNODEYTRFVA LR 7 4 —~OREFRR
BREDZ LHHHA L,
(ORETEEFOLH : = F 1B ORI
ZOEREICAT iz, ¥4 58O FH
SoEBIRFEBZ kol,



3. EFABYOLE -

(WM DOEE - oA LR 7 4—<T
ABLU =9 P VLR E THAICEE -
pgEnt,

NARBE DWW, FERBAIE S T
Tedd, £ SBBU EOARZRBROEAZ LWV
HR b oo T, BRCOEESHOREILE

B L, ZORR, REo 5 AATOEE-

BN TERIC R o7 o

FrieBALL, mdx vV A COWTik, B
B oRfETE | MR THNITEE - 8
TESBHICHD,

(2) dy A& <V ADEFE  RER TR hid
dy = 2R T5Z LhHEE WD, 2
fERTD dy =~ Y RAEA WS ERBRIC K& R TEL
Hol, EZT, dy RV ADIMB LU
TFEEDL, SATAINCIH s, —CF
M TRESEXEZEXERBER 2 AOFERN
KB Lk, BREEOH3 0% 4L nMA
FCER ok, TOFHILE-T, dy 2D
BELABRTFIIVRFETEERCERAT B
LTI o,

4. AFEBRAEOR

WA= VVDRBEHE 2202y
AMEDRBRPz L oT, FRIEKEREE L2 -
TWied, ZhoFHHELRF L, Bk L,

QB A~ aAZ—-DEFHE : Wet tail
FRGOA LA —EEOEE L > TV B,
ZToNRERNPTHIRBRCE MRz A
DH o TV,

RRROMIER

1. = FAEHOBRKHB COMBEMA

MF LY a—2 VI BEBKRARRSH
et EhHOREAOHET, e MEE L DK
RETABYE LTOFHEX T8I 2bh
fetrwanw, —7, REREORREZ R
BoTLITZTOREHEAKSDWTOEMNR TR
2w, #EoT, REFME W IO LEOHEN
RFMETI L RNRELZ LHESV, FRE
EOWTOR¥SF» 50BN B TEHER A
ERE LV,

QA1 7270 o—RETFLENDOERIC
PEDLFBIcAdLELDLNS, L LEE
R BIICAT 3 iz, KBRZAKSZN
T, RO RZ S OEDILENHS,

2. EFAEMAEE - B COREA

~AREZ—DEEIZBNTwet tail HFAl
Eiciz oTW3, SPF bk itk oTHHR
TBILERDS,



BBAs5 OEEELERERES, 5-12, 1985

I. Ho=te7c—FEICHEY 3 CRALE (1984)
% OH & &7

BoAbre7 4 —fEEFLBNOBRTRD BT 3 HHER |t oW THXMBAAELBIA
—RrLC[EBeFA8M |, [HAK + -k ThHOHLD, WHCBIBHIA
VEIBEAHYA e 74— LEOHERKB] =74 —kBT XM (198457 ) 2T
RO HoA e 74— L 20ERERI  BAT 51

MICE

Shivers, R.R., Atkinson, B.G.: The dystrophic murine skeletal
muscle cell plasma membrane is structurally intact but "leaky"
to creatine phosphokinase. A freeze-fracture analysis. Am.
J. Pathol., 116(3), 482-96, 1984. i

John, H.A;, Purdom, I.F.: Myelin proteins and collagen in the
spinal roots and sciatic nerves of muscular dystrophic mice.
J. Neurol. Sci., 65(1), 69-80, 1984.

Beitner, R.: Control of levels of glucose 1 ,6-bisphosphate.
Int. J. Biochem., 16(6), 579-85, 1984 (Review).

" Wilkinson, M.: Abnormal gonadotrophin release from pituitaries
of muscular dystrophic mice and hamsters. J. Reprod. Fertil.,
71(2), 463-6, 1984.

Mrak, R.E.: Isolation and characterization of transverse tubule
from normal and dystrophic mice. Biochim. Biophys. Acta.
774(1), 35-42, 1984.

Bryers, P.S., Ecob, M.S.: Differentiation in dystrophic muscle
cultures from mice of different ages. Muscle Nerve, 7(4), 332-
6, 1984.

Gisiger, V., Stephens, H.R.: Decreased G4 (10S) acetylcholinesterase
content in motor nerves to fast muscles of dystrophic 129/Red

mice: lack of a specific compartment of nerve acetylcholinesterase?
J. Neurochem., 43(1), 174-83, 1984.

* (B REREY Y R BF T



Mussini, E., Colombo, L., De Ponte, G., Marcucci, F.: Low 3-
methylhistidine levels in skeletal muscles of genetically
dystrophic mice. Res. Commun. Chem. Pathol. Pharmacol., 43(3),
477-86, 1984.

Reichmann, H., Pette, D.: Enzyme activities and activity profiles
in muscle fibers of dystrophic, immature-normal, and adult-
normal BL6 mice. Muscle Nerve, 7(2), 121-6, 1984.

Younger, L.E., Silverman, H.: Chronic phenytoin administration
alters the metabolic profile of super ficial gastrocnemius
muscle fibers in dystrophic mice. Exp. Neurol., 84(1), 140-

52, 1984.

Ontell, M., Feng, K.C., Klueber, K., Dunn, R.F., Taylor, F.:
Myosatellite cells, growth, and regeneration in murine dystrophic
muscle: a quantitative study. Anat. Rec., 208(2), 159-74, 1984.

Bulfield, G., Siller, W.G., Wight, P.A., Moore, K.J.: X chromosome-
linked muscular dystrophy (mdx) in the mouse. Proc. Natl. Acad.
Sci. USA, 81(4), 1189-92, 1984.

Cossu, G., Eusebi, F., Molinaro, M.: Reduced acetylcholine
sensitivity in dystrophic mouse myotubes in vitro. Muscle
Nerve, 7(1), 73-6, 1984.

Ward, K.M., Wareham, A.C.: Intracellular activity of sodium
in normal and dystrophic skeletal muscle from C57BL/6J mice.
Exp. Neurol., 83(3), 629-33, 1984.

Noireaud, J., Leoty, C.: A comparative study of contractile
responses in diaphragm muscles of normal and dystrophic (C57BL/6J
dy2J/dy2J) mice. Exp. Neurol., 83(3), 589-603, 1984.

Bateson, D.S., Parry, D.J.: Motor units in a fast-twitch muscle
of normal and dystrophic mice. J. Physiol. (Lond.), 345, 515-
23, 1983.

Grounds, M.D.: Skeletal muscle precursors do not arise from
bone marrow cells. Cell Tissue Res., 234(3), 713-22, 1983.

Wilkinson, M., Manchester, E.L.: Strain differences in brain
alpha2- and beta-adrenergic receptor binding in dystrophic mice.
Brain Res. Bull., 1(6), 743-5, 1983.

Volpe, P., Mrak, R.E., Costello, B., Fleischer, S.: Calcium
release from sarcoplasmic reticulum of normal and dystrophic



mice. Biochim. Biophys. Acta, 769(1), 67-78, 1984.

Lindenbaum, M.H., Livett, B.G.: Acetylcholinesterase molecular
forms in C57BL/6J dystrophic mice. Muscle Nerve, 6(9), 638-
45, 1983.

Semple, J.W., Szewczuk, M.R.: Enhanced natural killer (NK) cell
activity and NK-sensitive thymic cells in murine muscular
dystrophy. Cell Immunol., 82(2), 316-25, 1983.

Dux, L., Martonosi, A.N.: Membrane crystals of Ca2+-ATPase in
sarcoplasmic reticulum of normal and dystrophic muscle. Muscle
Nexve, 6(8), 566-73, 1983.

Gisiger, V., Stephens, H.: Correlation between the acetylcholinesterase
content in motor nerves and their muscles. J. Physiol. (Paris),
78(8), 720-8, 1982-3.

Fitzsimons, R.B., Hoh, J.F.: Myosin isoenzymes in fast-twitch
and slow-twich muscles of normal and dystrophic mice. J.
Physiol. (Lond.), 343, 539-50, 1983.

Kerr, L.M., Sperelakis, N.: Ca2+-dependent slow action potentials
in normal and dystrophic mouse skeletal muscle. Am. J. Physiol.,
245(5, Pt. 1), C415-22, 1983.

Ballard, F.J., Nield, M.C., Tomas, F.M.: Effects of insulin
on protein synthesis in muscles from normal and dystrophic mice.
Muscle Nerve, 6(7), 520-3, 1983.

Bray, G.M., David, S., Carlstedt, T., Aguayo, A.J.: Effects
of crush injury on the abnormalities in the spinal roots and
peripheral nerves of dystrophic mice. Muscle Nerve., 6(7),
497-503, 1983.

Dangain, J., Vrbova, G.: Elimination of polyneuronal innervation
in a fast muscle of normal and dystrophic mice. J. Physiol.
(Lond.), 342, 267-75, 1983.

Wirtz, P., Loermans, H.M., Peer, P.G., Reintjes, A.G.: Postnatal
growth and differentiation of muscle fibres in the mouse. II.

A histochemical and morphometrical investigation of dystrophic
muscle. J. Anat., 137(Pt. 1), 127-42, 1983.

Skau, K.A.: The acetylcholinesterase abnormality in dystrophic
mice is a reflection of a maturational defect. Brain Res.,
276(1), 192-4, 1983.



Parry, D.J., Desypris, G.: Slowing of twitch of dystrophic mouse
muscle in partially due to altered activity pattern. Muscle
Nerve, 6(6), 397-407, 1983.

Gisiger, V., Stephens, H.R.: Asymmetric and globular forms of
AChE in slow and fast muscles of 129/ReJ normal and dystrophic
mice. J. Neurochem., 41(4), 919-29, 1983.

HAMSTERS

Wilkinson, M.: Abnormal gonadotrophin release from pituitaries
of muscular dystrophic mice and hamsters. J. Reprod. Fertil.,
71(2), 463-6, 1984. ‘

Moore, P.B.: UM-X7.1 myopathic hamster heart shows altered
calcimedin protein levels. Biochem. Biophys. Res. Commun.,
121 (3), 915-21, 1984.

Wickler, S.J., Horwitz, B.A.: Blood flow in normal and dystrophic
hamsters during nonshivering thermogenesis. Am. J. Physiol.,
247(1, Pt. 2), R189-95, 1984.

Johnson, R.M.: Membrane protein phosphorylation in the intact
erythrocytes of genetically dystrophic hamsters. Muscle Nerve,
7(5), 369-73, 1984.

Eppenberger, M.E., Schoenenberger, R., Eppenberger, H.M.:
Myofibrillar M-line structure in normal and dystrophic hamster
muscle. Muscle Nerve, 7(4), 304-11, 1984.

Schlenker, E.H.: An evaluation of ventilation in dystrophic
Syrian hamsters. J. Appl. Physiol., 56(4), 914-21, 1984.

Smith, N.X., Morris, S.S., Richter, M.R., Cameron, I.L.:
Intracellular elemental content of cardiac and skeletal muscle
of normal and dystrophic hamsters. Muscle Nerve, 6(7), 481-
9, 1983. ‘ :

Klamut, H.J., Lin, C.H.,AStrickland, K.P.: Calmodulin content
and Ca—activated protease activity in dystrophic hamster muscles.
Muscle Nerve, 6(6), 436-41, 1983.

CHICKENS
Kieny, M., Mauger, A., Goetinck, P.F.: Distribution of extracellular

matrix components during muscle development in normal and dysgenic
chick embryos. Prog. Clin. Biol. Res., 151, 199-212, 1984.



Stewart, P.A., Hayakawa, B.N., Rathbone, M.P.: Accelerated loss
of motor neurons in the brachial lateral motor column in muscular
dystrophic chicks. Brain Res., 316(2), 271-7, 1984.

Kline-K, Sanders, B.G.: Evaluation of cell-mediated immunity
in hereditary muscular dystrophic chickens. Transplantation,
38(2), 189-91, 1984.

Chiasson, R.B., Goulet, E.W.: Muscle fiber types in the dystrophic
puboischiofemoralis of commercial broilers. Avian Dis., 28(2),
489-96, 1984.

Hogan, E.L., Chien, J.L., Dasgupta, S.: Glycosphingolipids of
chicken skeletal muscle in early development and genetic
dystrophy. Adv. Exp. Med. Biol., 174, 287-96, 1984.

Young, R.B., Schneible, P.A.: Myosin heavy chain concentration,
synthesis rate and degradation rate in normal and dystrophic
chicken muscle cells in culture. Eur. J. Cell Biol., 34(1),
75-9, 1984.

Entrikin, R.K.: Avian muscular dystrophy: Use of proper "controls”
(Letter). Muscle Nerve, 7(4), 337-8, 1984.

Bandman; E.: Myosin components of the latissimus dorsi and the
pectoralis major muscles in the dystrophic chicken. Muscle
Nerve, 7(4), 312-26, 1984.

Kester, M., Privitera, C.A.: An elevated content of a unique
lipid in dystrophic chicken embryonic myoblast membranes. J.
Exp. Zool., 230(1), 159-62, 1984.

Kline, K., Sanders, B.G.: Suppression of Con A mitogen-induced
proliferation of normal spleen cells by macrophages from chickens
with hereditary muscular dystrophy. J. Immunol., 132(6), 2813-
9, 1984.

Matsuda, R., Spector, D., Micou Eastwood, J., Strohman, R.C.:
There is selective accumulation of a growth factor in chicken
skeletal muscle. II. Transferrin accumulation in dystrophic

fast muscle. Dev. Biol., 103(2), 276-84, 1984.

Ashmore, C.R., Lee, Y.B., Summers, P., Hitchcock, L.: Stretch-
induced growth in chicken wing muscles: nerve-muscle interaction
in muscular dystrophy. Am. J. Physiol., 246(5, Pt. 1), C378-
84, 1984. .



Entrikin, R.K., Patterson, G.T., Wilson, B.W.: Drugs in muscular
dystrophy of the chicken: corticosterone-2l-acetate. Muscle
Nerve, 7(2), 130-6, 1984.

Lee, Y.B., Ashmore, C.R., Hitchcock, L.: Effects of stretch
and denervation on protease activities of normal and dystrophic
chicken muscle. Exp. Neurol., 84(2), 420-7, 1984.

Kline, K., Sanders, B.G.: Analyses of muscular dystrophy and
Con A deficiency traits in testcross progeny of chickens. J.
Hered., 75(1), 31-3, 1984.

Baskin, R.J., Kawamoto, R.: Stereological analysis of transverse
tubules and sarcoplasmic reticulum isolated from normal and
dystrophic skeletal muscle. Biochim. Biophys. Acta., 771(2),
109-18, 1984.

Wolitzky, B.A., Hudecki, M.S., Segal, H.L.: Turnover of
myofibrillar proteins in cultured muscle cells from normal and
dystrophic chick embryos. Biochim. Biophys. Acta, 803(1-2),
106-14, 1984. '

Baxter, J.H., Suelter, C.H.: Multiple acid phosphatases in avian
pectoral muscle -- the postmicrosomal supernatant acid phosphatase
is elevated in avian dystrophic muscle. Arch. Biochem. Biophys.,
228(2), 397-406, 1984.

'Schneible, P.A., Young, R.B.: Leucine pools in normal and
dystrophic chicken skeletal muscle cells in culture. J. Biol.
Chem., 259(3), 1436-40, 1984.

McElligott, M.A., Dice, J.F.: Intracellular protein degradation
in cultures of dystrophic muscle cells and fibroblasts. Exp.
Cell Res., 150(2), 442-51, 1984.

Dux, L., Martonosi, A.N.: Membrane crystals of Ca2+-ATPase in
sarcoplasmic reticulum of normal and dystrophic muscle. Muscle
Nerve, 6(8), 566~73, 1983.

Pizzey, J.A., Barnard, E.A., Barnard, P.J.: Involvement of fast
and slow twitch muscle fibres in avian muscular dystrophy. J.
Neurol. Sci., 61(2), 217-33, 1983.

Tovar, A.M., Verjovski, Almeida, S.: Lipid composition and
catalytic properties of sarcoplasmic reticulum from normal and
dystrophic chicken muscle. Mol. Cell Biochem., 56(1), 39-48,
1983.

- 10 —



Johnson, D.D., Wilcox, R., Wenger, B.: Precocious in vitro
development of satellite cells from dystrophic chicken muscle.
In Vitro, 19(9), 723-9, 1983.

OTHERS

Patipaporn, K., Wilairat, P., Komaratat, P.: Altered property

of sarcoplasmic Ca-ATPase from vitamin E-deficient dystrophic
rabbit is associated with the protein and not the lipid component.
Biochem. Int., 6(3), 335-8, 1983.

Beitner, R.: Control of levels of glucose 1,6-bisphosphate.
Int. J. Biochem., 16(6), 579-85, 1984 (Review).

Irons, M.J., Kalnins, V.I.: Distribution of microtubules in
cultured RPE cells from normal and dystrophic RCS rats. Invest.
Ophthalmol. Vis. Sci., 25(4), 434-9, 1984.

Common diseases of sheep. Mod. Vet. Pract., 63(5), 431-3, 1982.

Nelson, D.R.: Noninfectious causes of lameness (above the foot)
in sheep and goats. Vet. Clin. North Am. (Large Anim. Pract.),
5(3), 491-7, 1983.

Nordstoga, K.: Muscular and myocardial degeneration in rapidly
growing male mink kits. Acta Vet. Scand., 24(3), 321-4, 1983.

Gisiger, V., Stephens, H.: Correlation between the acetylcholin-
esterase content in motor nerves and their muscles. J. Physiol.
(Paris), 78(8), 720-8, 1982.

Bonagura, J.D., OGrady, M.: ECG of the month. Muscular dystrophy
with involvement of sinoatrial and atrioventricular nodal tissues.
J. Am. Vet. Med. Assoc., 183(6), 658-9, 1983.

x M ) BIGORA e 7 4 —EBHHOEE - HR

1) BHEXRHoA e 74 —ERBTHX BT A0 B, MRS SEEMARE
BREAE (1978), EA K BEKBEMRET 8 1-15 1981

BIBOA e 7 4 —ERHHOLE-AR  3) BHRERIGUA e 7 4 —ECHT X

cBIT 5B B, BAS5 AEERRRE BFAA (1980, 1981), BEHHERRE

8 1-—7, 1980. MREZERI oA e 74 —FEDO%

2) BREKR (v A e 7 —fFicT3X E-FARCBT50R H, Bf5 64F

BAE (1979), BAEHRKBHAERT BREES 1—-12 1982



4) FHEK G A e 74 —fEcB+T3%
BEE (1982), BAEHEEBHREE
BITOA L7 —EBHOMR - B0 [HoA e 74 —EBHOBR - ftiic

BT SHR JH, MRS THEEPIREE BT 2BR I8, M5 8SEEPEMESE,
# 1-5 1983 1-9, 1984.

5 BREKIGUA L a7 4 FiclT 5 XH
AE(1983), EAEUMBERENREER



B s OEERELEHESE, 13-31, 1985

M- 1. BYRbe7 4 fEETAVEPORTE

mdw < 9 2B OREERITE

HEORG oA e 7 4 —EORBIET 24
BiEE, 2 icHEmLToRBERECHL
PR o TETWS, LELERLREZOR
BROERAHTH ) BEAOHERKOBIL S
NTVWEW, e v ArrT7 4 —icBI}SH
i OEHYARS Y, VR LLEY
= FAORREBLT, RBLEER, KREEA
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£ AL BUTHE 1 OET O GEELERAN
oo ABRICERIERZBIR L, BIRARLE LT
wire-net climbing test?& HfF L,
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e, ThEXLBok~ v AN 1 05MIcE
FLEGEMEREL, HGHETEFELLS
LFTBHDTHDB,
KoCrhRERBHICnde v v A, B~V
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(NSE) $@2ffofk, RifMHH. v 7 2Hic
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Bigic@E L, BEREAEE L L, mdx
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CHANGE OF BODY WEIGHT
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MEAN FIBER DIAMETER & TOTAL FIBER NUMBERS:
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ofc, &bz, HEAR (K8 ), KEBEMH

(R9), EFZHMB (K10 ), BEG (X
11) THRIEAFOEMH AL h, B,
fiber splitting iz hsTchis—BMHW
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FIBERS WITH INTERNAL NUCLE!I
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-
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R2%E¥H 5, fhice XERLHMETR A
Vo LlEMmde v R ORERAIKE T H B 2,
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MUSCLE HISTOCHEMISTRY IN mdx MOUSE
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RV, BEREEBENFECRI>THWID
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COMPARATIVE NUSCLE HISTOCHEMIST‘!Y IN
ANIMAL MUSCULAR DYSTROPHIES

mdx dyldy Chick Hamster

-Progressive mc.:‘l”.“ + + + +
Cardiac muscle +
involvement
NECROTIC FIBERS +* + + +*
Variation in fiber size  + + + +
Opaque fibers + + + +
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REGENERATING FBERS +¥ + + +*
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Adipose tissue + +
)
AFFECTED MUSCLE W+R W4R w W+R
W: white *trequently seen
R: red In large groups
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I\Axﬂ—-”)%:}x b 74 —ﬁyﬂ
DEKE ., REGOHE &2 TT
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EoHHETIZEEY, RENCIGOBD L
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b7 AWk, SEIE . B, P OEBMEYAD B,
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9. mdx~vAx 180 HHoAMEEN, HER@G,
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13, mdx~wax S5HH®Oe7 2fi, HE%#E,
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M-2. &R NETATRTERER < =
DERICE 5 % Vacuole FE AL

B6-CBA/J Ric R & hic BELETHIC 5
DHEMEE T RERABOH R be 7 4 —
R LA ERERBT 3 RRE R B
T, EFEOREBTHOBERScE« DR
EVRFET L&l L, SFERELL
TRRAVHADOBERRAB XUERGHOERYD
A0EL, EBRENELLZ St TRERT
> ERERE TS,

BREFER
FEREYIZ1 98 0FERRALE, MKLEK
H_AEEYHE CHE ST TV5 B6 -CBA
Al-mutR v AT, EEIBERENLBER
2 T2 )T 3 & MR & B 3T 0 diF <8R
242 OFRBRIZBD 5L W IBEN X
BfFRRF REEG L EXNBESE TS5 )
THREERTHEEZL r ABEECR Yy — 2
EELEY, FEH LAY LThTea iR
b5 ATHIBERRIG LRI S &5 2R8
MESNDH, M & R FHIRBIcE V.
GROBIENELZ Y, ¥—CoKFBiIc) <
FoThE VBB LAVIREBIAE 3, TRIXE
BHEGRAECLTETH S,
HBFIORFERAOBBRGEAR gastro
cnemius, soleus, BX¥ Gracilis
muscle XAvo h, XFHIIX10%
parahorm &\ 12 Bouin iz Xk 3 EEY)
B X mEEYR 2F8 L Hematoxylin-
Easin $«fs | Sudan Black . Gomori

SRR EEAY H4 BeRE

it %= B

 Fiic kB trichrome sz P& For,

7z, BEA L LTk 4 % paraform alde-
hyde, 1%0s0, BEEXEFEM L1,

ARG OERYWHOELICER W Tiz glyco-
gen ix anthrone &%ig L, Carni-
tine 8B OFIEIXRamsay & Tubles 22?.3)
It# ULTfT ok, X Carnitinepalmitoyl
transferase (CPT) &tz Deuful &
Wieland o e gt oTosE Lic,

#w B

2T, TORAKERPVEN Lo BERR
ERT2ERHETBHICC57BL/GI R =Y
ALOHTERERETo%k, RIE 1 0m
{EFR=TRLC57TBL/6J = VR LOKRT
BREKRFEAERBLT, ZToff (F) B0k
ETr#Y . BHRBEREORE T2, B
IZF & REBE LD backeross 7 b2RE
RTeH5BRKBIERANVFICENFRARFERALN
ez b, TORBRHEOAGEDENVIZLS
%ﬁﬁanaw:a,&ZmB:oﬁﬁﬁﬁ%
BAESFERET 1 2tk >THR S h58IE
BETHBZ LOBELD O,

L8y AMEBAY 3 LER <Y AixE LL
RERs D &2n LIEED &< BRHR O

- Alkaline protease IEEBSIEFRNB O 2

B LI ER LTRZZ LREEEOREBIC
BB L, Thbo=y A0BEHVwE
BB EE2Tok, M1iX Gastrocnemius
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Table 1. Incidence of muscie weakness in offspring from test matings with
the mutant mice

Parental phenotype No. of Offspring A/T x 100
Sir X Dam Titters Affected Normal Total
1. Affected x (C578L/6J 8 0(0,0) 45(22,23) 45(22,23) 0.0
C57BL/6J x Affected
2. F](N) X F](N) 7 10(3,7) 29(15,14) 39(18,21) 25.6
3. Affected x Affected 6 28(12,16) 0(0,0) 28(12,16) 100.0
4, F.I(N) x Affected 8 18(7,11) 19(11,8) 37(18,19) 48.6
5.. Affected x F](N) 19 42(19,23) 62(32,30) 104(51,53) 40.4

BOHERGEACTHAHE (N1A)T h3, X, B2BTRLAZKCKNEILT S
EHREDPCATY RS b AP0 E(Vacuo-  L#IE {Vacuole R A Tbhi F5ik
le) REHZLBBHOND , ZOFEH TS striation gk L, 2o/ HMkH
RERBOOLAVIETERECEMLTE,  ROFBRREIPHEI SR LAV CHE
R EOBRENED LN S, Vacuole X TZ L5, B, CoYERGEEDD
FHBCTKkEsEBLELTHD, Vacuole EABEo—RBrBEB s ikl o REE
PrFETIHEOREIRSK & L, Eosin THHILEEESND, Bio, BRI AW
REETHD, —HRFETRTAS3E (R T FBEA X 5 Sudan Black %175
B) . VacuoleixR@AMIicKR {EFTHY LEEMETRR 3 Aok o& D LicVacu -
Wicir =4 vRfaE v, striation % ole TRAELBETIPHAOELHMABEAIK
KA oHIRLRELEBASRYOND , X, FETIREIERDLNL , X, ZOoREHERS
Salcolemmal muclei PHE <, BFfic ha3oREeLTtypellRiEThs L B8
i >% Y Licnucleoli D LB, Bahic, B3 BRARBOLENE LTI LD
Vacuole » Az RitMARA¥E <R Y6 A NDTH3H striation zbTFricBLTH
WOREENTH D, LA TR S Ldegene- &EPH P oTn3EF LELizstriation
ration R EVEEFTR L, M108HFic &\, intact Z |G LERiIZ o)k
R ohiavd, BATi necrosis #Hm TVWRRFE LABFLFBDLND,
LTWBHRE b DTl oHFEL, T0RA ETFERE AL EREEAOBE TR
Awciz Y v REOMOE LWERBEILZD 40M<T-systemn—FELBbh 5 Fa —
bh3d, TROBEDHBVECEB LT 2V A7 24
2t Gastrocnemius B4 Gomori BolibtavF)7hEL—HIEALTY
Fitic &% Trichrome (T o 0T  3BHBBY bhic, XEOHIAOARD $ =
b3, M2 AENEC, HERB LR LL B FMEDEONBE LTVWEDONRBEEH
M % LB b2/ Vacuole DEAE D & e FDEME : 4sF—primmed Vacuole



M4 BETFEHEH

T 412 tubular ZEEHDVHR V2L LTEET 00BN S ,
MYyodizmyeloid eodiesHEREn3 (KH), (x5,000)

iz Al a3 lamellar bodies™ it Sk CEBH SR glycogen £ 8Tz &L
B350 TREAVKLEELILND, FHRRAE LTaL, BRRE200< ., B
Kiz, Vacuole FORBWMORELTIE Hrzox— tdho glycogen Bz FE R

Table 2. Glycogen contents of tissues from control and
affected mice

Tissue Affected Control A/C x 100 Pr
Muscle 18.3 £+ 6.5 (4) 19.4 + 6.2 (5) 94.3 N.S.
Liver 834 + 94 (3) 759 + 170 (4) 109.8 N.S.

Unit: mg/100g wet tissue weight
Parentheses show the numbers of mice used.



Lol EERERIR Db b o,
-7 . EFEORETE~Nem <, BFE<Y
ADEREGZ ETRPERY ., 2 vATe -1,
V) VIBE A E0E LWERLFEET 3 Z L2
STWBD T, 4 D[S > TIRBENR S
DETHB Carnitine 0o FEEJE Lic,
ZORE., Z30MKER~ v ATREFHR

KRB LTH L2 RBARES BB DLH
o

Fic Carnitine :IBEEEREA S® TS
Pav PV 7HRcBAL, =X AF-ELEE
7 Tw% Carnitine palmitoyl -~
transferase (CPT) BEOBBHHOE
BEERELLLEZS, R4OMLEFEBMECH

Table 3. Carnitine concéntrations in tissues of control and

affected mice

Tissue Fraction Affected Control " A/C x 100 Pr
Muscle Total 6.9+ 1.4 (8) 10.4 + 1.6 (8) 66.3 P<0.01
Free 2.4 + 0.6 (8) 9.0+ 1.9 (8) 26.7 P<0.01
Acyl 4.6 + 1.4 (8) 1.4 + 0.7 (8) 328.6 P<0.01
Heart Total 12.3 + 1.8 (5) 13.3 + 4.5 (5) 92.5 N.S.
Free 3.4 £+ 0.8 (5) 7.0%1.1 (5) 48.6 P<0.01
Acyl 8.8+ 1.8 (5) 6.3%2.3(5 139.7 N.S.
Liver Total 18.1 + 3.6 (5) 16.8 + 4.6 (5) 107.7 N.S.
Free 11.3 £ 1.3 (5) 10.6 + 1.6 (5) 106.6 N.S.
Acyl 6.8+ 1.5 (5) 6.2 2.3 (5) 109.7 N.S.
Unit: nmoles/mg protein
Parentheses show the numbers of mice used.
Table 4. Carnitine palmitoyl transferase activity in tissues of
control and affected mice
Tissue Affected Control A/C x 100 Pr
~ Muscle 0.74 + 0.09 (4) 1.62 £ 0.37 (4) 45.7 P<£0.01
Liver 1.10 £ 0.29 (4) 1.09 + 0.24 (4) 100.9 N.S.

Unit: AE/mg protein
Parentheses show the numbers of mice used.
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nTws lysosomal protease, iz
Acid protease EHicBlvTit preli -
minary test CREEALE{LLERBOH LA
holc,

—% ., BENEE, b T-systen B3R LH
x bhstubular ZEEWHEESCERFT LT
ZORRLNZZ L, $ Fav Y 7TABEL
IVATFERTVWRBAROWDZ I LR ER
LxiA¥ -ERICFALLORMEHBESZ L
RFHEEn32, £EEHRBECL->THbLH
7z Carnitine 4B 0¥ LWE 4, RUCPT
EEOETARALLAERTELD L, ZOKRKR~
vARBHRARC L3 =F A F-EERE
 KIGBEET ZAEEEREFCELLND,

WTFhic LT, Z0ERE~IRige +t 0
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deficiency myopathy 7z EicBRElLx:
ERETRTZLrb, ChoBREDETAH
W LTEIHR -HRETOILEXEHZIO
LER OGRS,

A
BTFEMBELOER, BRELZ LTRW M
KILRZEHAFEREHRE, RBEERFGL
BRE®Z LET,

x ®

EtsZ e b, e boclistal myo- (1) st%B : E£TRCHNETERTRRE

pathy % Yie@»ohs rimmed Vacuole
type PRBCEHL LERET LTWBH 0D
tELOLND, BL, EFECRE LML
DEFR<=vATIrmyofibrillar protease
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M-3. HHiorbv7 4 —FE=YRE/PNALE
< v R R E O

v YADHF AL v 7 4 —fER, HFROEHR
THIGOETHERICI3RETRAL, B
PEBAREBEECIEETHI L &, FR
BIZBO I LT &, RIELIERBEIX | K
R DIk o7 BBBE LT3 Bic X 05| & fiud
ENBeHTHILFEILND, EBE, BES
DEFOREIMEH sl dy -dw (dw:/pA
fE)EHKE~vATR, dy ERSFELET
BrEEREIBRE L, MLF (1981), v b+
L=7YVC, ALEIAERENBEEN:,
B, RE+Rre MRAEROFEC LD,
Duchenne B2t v 7 4 —ERREBE
LES EWSRARRBRS ALY Lv L, B
Az ks dy ERERZ, »< 2 THREHR
ETLhhvwWeEILND, BEAHRBEERR
ik, BIRKEO dy BRELRE A L8N
532

dy FEROFEE L7z dy —dw =7 AD iz
dy BoBEIBO LB L, TOBEE,
HIRKE o dy BiRZEeEAb NS, dy-dw
“vRiE, ABLE dw =T ALEFITE W,
BErVEVEF oY vERE LdwEDH
BET L, dy -dw = Y AR EEICHEW dy
fE (B 05| &30 ) 2RET T L TUHT
FREBHRAETH ok, BHICE o TR AIX, B
SEBFHFEIC LY dy -dw~ V2 2RAET
BT icHE L D Ak, BAEEEMICY
dyﬁ@&%&ﬁﬁ%ﬁﬁbmkkot?bm

e FRL a = — . G -

P & R*
BrhE EURE, WEx B

L, RBRArZ Lic, dwHREEG LB YR,
RaMBELER Lz, £72, dy-dw ik,
dy BieEBEatEEE2R L, £ LT, Ay
BRFH 5, BERME D KPR & DA dy-
dw fofs e Lthittshi,
SEIOHRIX, dy -dw ~ 7 ADE{LEHNR
EBHEOMRB L., dy HoORBRREEN TR
DR EDEEEZE>TW BN E I 2B LI T
53Zr¥BME L, dy =V ARE dw TV AD
i+ NADH~dehydrogenase (NADH-DH)
EE o mBELE 7,

HHEEHFE

5 9

dy <9 A (C57BL/6J dy/dy) dw=
A (DW/T dw/dw) &, TRHFhitHEL
REE~=YAZRAVWE, dy VA (RETH
Pdy/dy)ix, BXORE (1 4BRWE) ik
>THHT, EXRAEF (REFH : dyAt &
) LERITCEB X Sk B, HizE 2,
ZTHBEIc dy =7 AORENRTER W, L
X oT, LTOERTL 4 BRI AR
(£, ¥2RBIOH) ik, oERT
dy ~VADEBRETHLTVILELIBNS,
NADH-DHEFRZFEOE
L@ %, 30 mM potassium

phosphate buffer (pH 7.5) Tit#
#, ~Y I THE L, 100mM potassium
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phosphate buffer gz Polytron
PT-10 Thevr4 XL, EFEELICEBE
HErRARE L,

BEEEEOEIX. BEFNIC Galante &
Hafetinfiki foic) 5 mM NADH, 7
mM potassium ferricyanide, 40

mM potassium phosphate buffer
(pH 7.5) z&EARERE L, 37CT,

410nmic B 3BKEDKY (ferricya-
nide oy ) 2 H/E L, ANEHFETOR
XEDOBY & RN T L LTE L5Vl
B, BEREE L L, 14 0.001 DRIE
OB (KBK : 10m ) 2R LEBE, RiG
BIme P OBERE &, 1 BREM (unit) &
L7z, £RABOBRIEEMER , ARBERwH
younit exb L,

& -2

dy 29 ROGEREMEE
B4z, dy ~vAOGERREE Y
BbsZLe8E Lz, TADbL, EF<Y
AOBEIX, £ 20825 3 0BEHICLT T
HicBY okl mrtoic, dy =9 AT,
ThBFBRERBhEY, SERREER, dy
TV ADRERBOREEE TSI LELLL
5—2o0FPTHY, EETH3D T, BER
E L, ZENE:AROEREE2B2 (K1),

dy 29 RO & REHORREE

dy =V ADRIKHS , ERIETHE Lk
BiE iz, RBHBRRCHEEEZTR T LR, dy
AR THRES hRroBbonicah
TW3, L L, REXORIEH 0272 0 ORI
(Bl i3 RLIRE : XD BEEIX ERICRRE )
2 o THBIRBER —RIER IR 2 5, FE,
X CHEEZAATANS L, heBHHsE3,
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o oe e
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‘ 1 1 A [ 1 ]
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(LM oER) 28U0RBEF, &3,
—EDERTCH 5,
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WEERBRTW, L LR 4k, B0l
AND | 1ABLESECHRET 5 &, Bifk
Fidi, AEEHNc S, EBENIcD , BIEGA
BaREE~T (AL RE))Z L EHL
B Ll E7c, BIE . REG 0 PIAFRE X,
ZEETEE L, RARREEChE L2, R
WLk, ‘

dy = v RHilk, #Kic BT, HoRERE
ErRohaZ ez, EBELr, SEE S
i, B L RO EREERERPENALTH
0L 0EBERTI D, HBEREOMBE
LB L, il (K2 ), $%iEkH (X
3)&d., R VAKII, 30—40HKEL
B, BERERE>TWD Z b BE shik,
B DERIE W0k, Holkic k30T
BAEVWILY, ZOKRLLLBELNTHS,
Thix, BEBCENXTHREORERRENE
LAEBEW(EE~YATLRL)ZLic:dZ



600

[ °
e L : 8 38
> S
(3 . o
pot 8 o
g ﬂg s [
. ° ) o ] ]
: F ottt :
E N |
- 8
30 1 I [ 1 L )
-0 60 120
Age of Mouse (days)
H2 BoAbez4—§E (dy) =9 ADH

B oREEE,
E#~=vAT, 20 BRINc2®L G
BEXRLNE, dy =9 AT, 20
@A CloiREEESEE x
nd, Lond, 30ARELE, BY
BRERELELTLESTWS,

L&, TTRBELLII LTS,

dy 29 20B L0 ROKE

dy = v A T, BRHGLUACHEBORER L
I3THD I b, B, BEREIRERIZ2VT
B, ®a&, K&ed, p3BE0MHHECi,
BEEETHIIL &, BBLHIC L, f&
HHLIOHEREEE LTABE, dy<w YA
DEOHFHEHEoTRBAMETB LV IR
Kole BAKSVWTY, ki hiER2E
T2,

GE, B UBERN LIS, BEETH
BNEY, dy vV ARBTIROREREEN
FREBVWZ L, CBRORREERIEEZ CH5
Tedbrolk (K4), LEIR, BBEGLR
CABBETH 205, BRI (S0
%) LR VEBAIRTHIZ LS, dyE
DRIEBBEE 255 A CEERERLREL
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~ v ADLIEICE LTk, B, 8
BHgcrazvwihl, BoricHE
BEE2ZITWAZ LEbr3,



T<h3nd Lk, £ZT NADH-DH &
HizonT b, B, IR Lo BB & &R
L,

dy 29 ROEEHICEKI 3 NADH -DHiE
M E{L

IE#® ~<v AD NADH-DH iGtEfEix, 148
oo 25 AMEr» i TEECKI L, Th
P B r<arieBEEnic, Thid, 81t
R AT, Kizoxidative BigHEN
glycolytic iR~ RBFIL B L 2
—FHLTW3, Bifo Silverman & At-
wood m#E T, £tk 2:BK» 5 1 A
BHT~%*(C57BL/6J) OBEK T,  t
2V FY 7OREPBBEZCHPT DI LHH
LRBICENTWVD,

dy v ATz, 1 4HK» 511088 =T,
IRIEFBR 2BV NADH-DH EELBE S hic,
EE~vRALHE~NT, 2-3FLEL, £
RV EHRREVIENRBILD, ZORKEELD
b, B LELELTIOREFEHOHATH Y,
dy iz EvRBrik o T3 Zedbsrd,
BAAZEETHWLER (K5 ¢ dy HofE)
¥ BEic Lans, EE~v AomRE(LE X
Epic/HELTVWSE, 1 0 BREKHERXRA
Clix L 30 TRriWhEBbh 5, BiEfio
~YATOSWER (1288 )ik, Kbt
FERBYDOALLTEDLTHS, FHiT, —
BUOBRETH Y, ThbDER0— (R
M)z, dy=vA0E0RTTHB,
INEDRERDATYFHBRENT LI, —D
ik, TRXIREE~V AL dy vV ADMHE
BRELTWBHDTHE ) , £, EBE~Y
ADMBELRZ OEAMTHI T LIRB L
TW3LBbhd, dy vV ADERICAS5Y
FRREVDR, RARKE LR, BEEE
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HENWTWB, L2583, dyi<ixH
VYoeBLBREonT, 14 HB»L
110H@ I LT T o L EfEnEE T
b3,

BoXkEWRHichzd3 0603 Lk,
Silverman & Atwood ix, dyuﬁos
P2y VY 7EE%ER, EEHOBE L ERic
2EBR»L 1 AR TEATEZ L, L
LEoH, BETELEKEEHLRALZI,. B
UAT 32 2BELTW 5, 50 dy~ v
ADMHIX A 7Y #HKRE L, EFwix, £<m
BELYZVDL, Thtd, HIBREOME
Eizd 200, iZo&Veixbrbhv, L
2L, bEBEONBEE Y 55 THEEREE
TERWVILT S, KEMIC R ) BBARE
BHBEESTLESTWAZLERLTVD L
Bbhs,

dy 29 ROBIEHESIC$H17 5 NADH-DH &
tE DRI

B #3817 5 NADH-DH ¥ o (L
X, ®6icRt, BEMOMIcH~<5 & | Bk
Hoffiz, EEHTD dyficd P LEDTH
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M6 HUAbe74—fE (dy) ~v AR
55> NADH~dehydrogenase.

®BEH (M5 ) LB ERALARBRS
hd,

oo EDMIZOVTIX, X o0& D & LIk
BERTOREEHOHTHBZ L, A5V
FHRRENVWHOD dy HOHEHIZ 1 4 BH06
110BMoRMicbh IBE—ETHEZ LA
¥, BEHoERE (H5) LBREALTHB Z
b3,

dy 2o R0, L#. FFREICH 1T 5NADH-
DHiE OB E{L

E#H TR 6hic NADH-DH EEONKBE
L8, BORBFLIHENZIDOTHIDH,
¥, EEHELIRAY dy HiTrFh ENBE
LR ohRr okt h &, ZOREN dy ~
YATHLETOIORDL, H3\ixfhofk
THRONDDH, ERALILITHediC, M,
O, FRE2HAN, BRIz, £HTRTIC
Rt ETHREBTH~N L Zs, B, LR, BF
Bedic, dy v VA CREMHERIBB s
2kDT, 20 BMERIIKRY Lirolk, &
D7, EVW<oR L LTR, BIEAO 3L
(BRI 1AL dy ~ Y ANRBALTWS
WS D ) 20H L, Rhbbirsd ki,
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B, BEEE LB v, £z, dy
<9 ADMEIZ EKIZEBRREbh AW,

30BME,»5110EEBF T,
PALER=vADHEICKRLYERBDONE -

dy <

olc,

dw2 I ROBEFICHF ZNADH-DH &
o mBREL

E#H~vA (57BL/6J) Dff TRShi
NADH-DH EHomBE({L), fiostrain
D YATHRARICR B30 L5 5, B
DR LB LA D THENEI PR oF
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8), o '
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K 8. /HALE (dw)~ v AL » NADH-

dehydrogenase. .

AA:HBER~Y A, BR: dw~

YA, dAwTVATHEH T VALA

B, g et ERRABR bR 5,
BV Adw RV ADEH TS, FREEEH LRk
IMBEREES Nz, dw v ADHRMER,
EFE v AOHRHE L2 L E LLEVRE
KikoTwaZ e b, migicff5 NADH-DH
EE (BBERH VD) O I, B
EAMET 5 DIBROREF B 25
Tit &z <, BREORPBBELORETHS
H5LEABND,

£ -

RAUL<HREEEFEL2ZITw3b00, dyH
L dwiiTit, EOKRFRELZVREZ 5TWD
TEBRR 0T Y LTCEL, BEDLE IS, dw
£ DR REEE 135 ¥R HE O IR KPR BRI E
EOXRRE L LTETON S, BRAEBENIC
§, AREERN D | IEFEE 2 NNBREE
(BREOZE) Z LTV BT LEERE L
et ZoZ iz, §E0NADH-DH iz Bg
THIRBENOIENLDON, dw T VAT,

TEGEEHEICLY, REALrE VY (GH)B F &
Fov(Ty) BRERMLTWBZ L85, dw
FeRBs I 0k ) RERBEKEIX GHRT,
CREFLTWEWEELLND, dwljLR
20, dy B CRBRE R KR RESE &
AR CHPRBRREES RbhsZ L 285
PILTE e, SADKERTH ., dy BHTAR
RABREREERHDZ LBEL DL,

dwii TR 50 3 GH & TJIHKEERRE L
RdyTREShAEVWZ LR, dyRBRETFO
fFRAGHR T &M, BHRF MG LLD
DTRAEL, TETNLICHNTAZTANES
(Flaid, BB )RFIBHEFR T, b ot
EXN 2B OH NRARE (HBEF LT
Wi Lz v ) icBfk LTWBRIEER 2R
BLTW?,

dy -dw BEBEBR < v A0kt dy o
BAROhDZZ &b, b LI RVER
B7e75aicftoTRIB EThIE, K
EHiIcK LTk dwilEF XY dy BETFO
FHRRHEZRIFLTWALEbNn3, & Z
529, ERREZERH»rbR 3L, dwillm
FORBEBOHRERW, Thbb, dy vV AD
BEBR., £% 2 OARLEBEFEECAH s
2300, ThPHBIBAETTIOIIH L
T, dw Y ADOGKERKER, Thioniy
B s—-6ERFEr M cntAD, 20 I
flicRBEFELTLEY, dyBRETRRHK
BEEHICEE LTW3LEbhad, 3 LY
(B2VR#HE -5 ) Bt odBicd 0k LS
BELTVWBE LD, 20Xk A AW
THD9, foT, BEDLZAR~1X, dy
BEFOFBH OBRBBREBEICHEROL D
DELIELELTND,

dy fE 0 FAE B I 1 ORI E 2B



LTWBZ Liz, SEOERICE VS OIHEN
bDohic, HvALr7 4—FE=97 )V TH,
B EDBND S5 & L BEE S LTS
BARREEFRLBRT 2 2 LAHEOR
BlzohRB5ThHsHH, BELDVLEEDLZ
5, BRARREECETT 5BRELRERR
nwrEsSh T, BIRKAOHRB £ +H
Lo LT HIER B, Z0kdic, dy-
dw BEHEEB ~vAREHALEbN 3, dydw
<V ARARE dw= o RALRBITE R VA,
BREBEZN, AGENCRET 3 k%R
#$4 Lk o 580 NADH-DH FEHE Ot X0,
dy v 9 A & dw =V ARRHTEZZ LD,
dy-dw = VADQE(LENRED AT A D L
Bbhd, £, XHRHE TOHKI & ILE OH
&ix, BIEKHO dy =V ADBREL#EICT
5b0T, Mshs ')

dy FiiRiE DB E O MBI G 72 It R
BHdnikd, RARREEBERA~0HRL
BREBNES THH 5, L LERARZNL,
RENIC, REBOHRETMNEETTHB L,
PLEEHOGRENRSNZ & | E{LFENK,
DNA b7 ) n{EMRNFG SRR SEOEE
THBI L, SHEBEOBSEBEORECD
BESPEREshS LR Y, BEETANL
B T, Mo 24NRAREREE 0N

= A
BEHV,

# B
TYADB A v 7 4 —fEIX, BT
EETrA L, HORBRRESI Lo KRBT
HEZLEEDIELDDEDIC, BIKG. %
BZf5 . B4, OB, FFBic 381 5 NADH-dehy -

drogenase (NADH-DH) Wtk ALz
: RN

BB v cix, BB, BREH °F LRk

o SRER <9 AOHIENTREICEWE

B (BEEHITI)BH LA a7 4 —fE<
T ATHB I, LhL, MBELER~N:
LB MvAbeT7 4 —fE= Y AOENME
EHIETERCRFCRZ > TV D TiRAW
TLDBELDON, TRDL, EETVAD
TEYEMEA 1 4 BB 5 2 5 B 000 THEE
BT Bed, EE~YADHLENS LR
BIE HoArbrtr7 4 —fE<Y ADOEEMEMN
RECERT3I5RA3 I THI LN
bhol,

Bortre 7 —E=vAT, B, OB, B
[ ic 1 5 NADH-DH Etkiziz, <R Hik
BOLNEP ok, 2K, DBORE (BER)
Rz IAH s hTYE,

RE+rLEVEFeFyvyORMICEZHR
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NADH-DH EH T EF 2 AL E R L,
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BAVWHLEZDADZ LEHALL,
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H0 5al
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1. Running Gel pH 8.8 0.75 N .Tris-HCl acetic acid.
2. Stacking Gel pH 6.8 0.125 M Tris-HC1 LDH
. diluting Sol. H 6.8 .5 Tri

3. Sample uting Sol pH 6 4] | ris-HCl 6O% Sodium Lactate Tl
4. Electrode Buffer pH 8.3 0.0125M Tris-Glycine
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Concentration
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agxEa 12% 2.5 Xy
AREa 10% . 2.5 1% <./-naphthyl butyrate® 2m
A=A Py e% 2.5 Fast Blue RR salt 10 mg
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5 S — 0.151+0.05 10 — 352154 10
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