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THE STUDY OF MORPHOEQUILIBRIUM OF THE CARDIAC MUSCLE:
FOR THE FORMOPATHOGENETIC ELUCIDATION OF IDIOPATHIC CARDIOMYOPATHY
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The study which has asked for the foundation of understanding of the idiopathic cardiomyopathy was
started by means of not molecular modern methodology, but the description of cardiac dynamics and could
aquire some basic recognitions as the following results.

Results. 1) Cardiac tube, which was phylogetically transformed from lymphatics, via vein to current
configulation, was obliged to be segmentally differentiated to sinus—atrium-ventricle-conus—truncus. It takes
essentially monocoque structure in order to reduce the mechanical mural loads. 2) In order to enable to get
maximal volume difference in contracto—dilatation cycle with the intramural minimal stress, cardiac
musculature, which lies vertical to the tubal radius, shows a definite alignment with differentially directional
minimal deviation. 3) Each cardiac muscle fiber becomes to have also specific aligned myofibrillary system,
which appears beneath cell membrane as a longitudinal unit ring, and shows heterogenous variety locally
from axil as in right atrium to monocoque as in ventricular segment. 4) Ceaseless increase of myofibrile
brings forth the longitudinal splitting of the myofiber at the critical eutrophic points, by which each definite
morphoequilibrium is duly realized. 5) Aged heart takes generally a form of subaortic septal protrusion
towards left ventricle with resulting aortic "horseriding" configulation. This means nothing but mechanical
adaptation to a ejectional power reduction following to senescent decrease of longitudinal splitting. 6) As for
the idioapthic cardiomyopathy, pathogenetically two different modes could exist, that is in one side the
absolute reduction of the myofibrile synthesis seen in idiopathic dilatative cardiomyopathy (IDCM) , and in
another, appearance of subaortic contraction ring of left ventricle as a result of reduced contractive state due
to accumulative undue longitudinal splitting as seen in idiopathic hypertrophic cardiomyopathy (IHCM) .
The latter has in common in a certain degree with senescent heart.

Conclusion. Idiopathic marked cardiomegaly, which is in form and shape different from the
hypertensive one, is caused by ineffective muscular hypertrophy with a form of hypersegmentation of the
distal ventricular tube. This phenomenon is said to be analogous to the sandglass segmentation seen in
chronic cholecystitis with mural stiffness.

(Tokyo Jikeikai Medical Journal 2009;124:279-303)
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Fig. 1. Urcardia in notocordal animal
Plural arch with relevant cardiac bulbilli in
subbranchial position is noticed.
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Fig. 2. Depleted lymph node as the origin of the heart

In the extreme depletion, cardiac urform with muscular

tube and septa is appeared
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Fig. 3. Segmental differentiation of blood channel
Both tubal segment and cardiac differentiation are
illustrated.
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Fig. 4. Measurement of parameters
Parameters of macro— and ultramicroscopic dimension
are illustrated.

Numerical data
General

age
body weight
body surface
nutritional grade
diabetic term
Cardiac (macro)
heart weight
circumference of left ventricle (LV):.L
thickness of LV:-W
outflow axis-length LV:Ax
Tension T (= LP/2aW) :P = pressure
Cardiac (micro)
number of J (=mf) J(=nc) capillary/U(=cap) :U=unit area
c-mf c-nc c-cap/U (=mf/p,nc/p,cap/p) number/U in packed state
r-nc r-cap (=nc/mf,cap/mf)
t-mf t-nc t-cap:total number of each component in whole myocardium
mean size of myofiber (S)
standard deviation of S (AS)
AS/S
skewness of S-histogram (H,)
kurtosis of S-histogram (Hy)

Categorical data
coronary sclerosis
hypertension
hyperlipemia
atherosclerosis
diabetes mellitus
myocardial infarction
nephrosclerosis
liver cirrhosis
main organ failure —  1=cardiac, 2=respiratory, 3=renal, 4=hepatic, 5=bone marrow

] 1=none, 2=mild, 3=moderate, 4=severe

1=no or 2=yes

Fig. 5.
data

List of parameters in numerical and categorical
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Fig. 6. Vector of muscular direction
Screw alignment of the cardiac musculature and
adaptative folding—fan like distribution of vascular
abolization between piling muscular layers is noticed.

Fig. 7. Observation of muscular conductive system
Hudson method of excisional observation in conductive
system.

Fig. 8. Various pattern of arterial supply to SA—node
notice on branching site and perfusing direction of the
nodal artery.
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Fig. 9. Histology of SA-Node
The younger the SA-node is, the larger and tighter the
collagenous matrix is.
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Fig. 10. Blood supply to AV—node
From the posterior portion of the right coronary artery
originates a nodal artery into ventricular septum.
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Frontobli le View of Septum

v

Horizontal View of Septum

i

. AV node to curus ventriculi

Fig. 11. AV-Node and Related Structure
Bulky stream of nodal artery flows ventricular septum
and only a small side branch perfuses AV-node.
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Fig. 12. Size of SA- and AV-node in aging
Relative well preserved SA-node compared with aging
decreasing AV—node.
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Fig. 13. Aging of AV-nodal artery
Intramural arteriosclerosis is exceptionally observed
in nodal artery, which accerates muscular decrease of

AV-node.
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Fig. 14. Segmental developement of cardiac tube
Bending and outlet crossing is essential cardiac
deformation with confronting conductive and arterial
direction.
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Fig. 15. Valvular size in aging
Aortic gradual dilatative change is contrastic with early
dilatation of following decrease of mitral valve.
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Fig. 16. Aging change of volume of left atrium

Unceased aging dilatation is to some extent inhibited
during manhood period.



286 ok

RV
102 N
circumference 94
20
86
82
78
A0~15 A30~45A55~65A75~85
A15~30A45~55A65~75A85~99
age group
16
14 IERRYT
. I “w LV
HIPR——
mural thickeness g
6
4
2

A0~15 A30~45A55~65A75~85
A15~30A45~55A65~75A85~99

age group

FIg. 17. Ventricular size and thickeness in aging
Noticeable is constancy of mural thickeness albeit early
dilatation with decreasing circumference of ventricle.
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Fig. 18. Axial length of ventricle
Early dilatation with following decrese pattern is
paralell in bilateral ventricular axis.
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Fig. 19. Ventricular change in aging
The same pattern of axis and circumference is not
coincidental to mural thickeness.

TIE 34r) % Level & A5 &A= Tl feigimned
Bz m#EECRES S0l L, EETIE
Logarythmic increase & T & % (Fig.20). E=ET
13 Level 4 2V i TIXAEIE S 1E T D Level 5 &
ABEDITRD, TS5 DOMBEANIAETIZT
D Level 3 AVHEAFEHILAKE O NI R 2 /R T DI
L, b« D Level 1, 2 13 LI EH TH 5.
EETIEREMURITER W UEEEZRL T
%7, Level 3, 4 DNERIEEIC KD level 5 13kt
I B A AYIC B 2l 5.

o) LEHREOMEZA(. LEWRRE SIZHEAR
i3 LE (L R) OERTH S 0ME LI
S=L+R & L TFFEIFENITT TH S, £ T,
i EAMICZ L WD LRTFTD ELEED
level 4 D 2 /KMETTF—F % LD, ZOFEHEEEN
FfES & L7z Fig2l i3S OnmEim b 5.
ZOHES & FAEE S DL Is & Fig2l A TH S
&, AR &R ME A 203, R
KEITIEHPRIEED =D HLRIIE T S, Fig.22
TR & FL M D H R R O Il N L EE E D
BETH 5. HEMOIEM L & i, BEEXEED
B —KMZEZERL TWDEOTHA DN, LF
A E L CoOMIMEE BBEGRMNH D Z DM, EIZ
AL 22 5.

4) £H/NT A—% OFHBEIfR

IDMBIRZRIET 255/8N T A — 413 closed system
DD EWITHNER &3 DI2< W, ZD3kKE
BT 272018 T A—4 —ROMHBREKR DR
HERAE FEEIT Fig23 DM TH S, Fills



DR AE D BT RE V- & R RO AE DIZ B R ITBE S 2 WSS 287

16
6 S
pomg IS [ I
5 o7 A RN == LV
# Lva
4 —- 10 Lvs
1 i
sb e s
6
: \A—A—‘
4
! 2
AO~TS ATS~35A35~S5 ASS~75A75~99 AO~15 AT5~35A35~55AS5~75A75~99
re
age group 55 G
10
Sl BN N
8 S RV2 | 14 " LV2
, ~Rv3 | 12 ~Lv3
6 <A 10 “woLv4
P e piae | P4 8 LVS
4 / .
2 4
2
9 0

HO-120 H250-35 H450-55 H650- 80

120+ 35 H30~45  HtLo~ 5% H0:120 H250-35 H450-55 H650-80

H120-25 H350-45 HS50-65

heart weight group heart weight group

Right Left

Fig. 20. Mural thickeness of ventricule in each axial levels
More accelerated stress in the basis side, among each
level, level 4 is the most prominent.
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Fig. 21. Ventricular septa in aging, heart weight
Ober 550g cardiac weight is located specific point to
be overcomed.
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Fig. 22. Septal thickeness in aging, heart weight
Specific point of septal thickenessl is over 70 years old
in aging and 550g of cardiac weight.
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age |gender |HG RV_in [RV_out [Rvi [Rv2 [Rv3 [C_circ [Lvin [Lv_out [Lvi [Lv2  [Lva  [Lva LV5  [LV_cic [SEPap [SEPba |ValA  |ValP [ValM

age 100 [026 [0.61 038 [040 029 [034 043|047 042 [056 [0.55  [056 0.43 048  [0.63 0.50
gender  |-0.26 [1.00  |-040 [-026 |-0.28 021 [030 [037 [021 [027 [029 [033 [036 [028 [023 020 [-0.42 036
HG 061 |-040 [1.00 068 [0.64 022 [040 [o4s  [o70  [o67 033 [053 [oe6 [oe8  [063 [053  [o.49 060  [0.60 0.58 0.36
RV_in 038 |026 [068 100|077 025 (027 [079  [070 022 [040 [043 [o4s 049 [o47 (o8 025  [0.40 0.32
RV_out [040 [-028 [0.64 077 [1.00 033 (034 (076  [0.69 026 [047 053 [oso  [o55  [o42 (042 035  [0.38 0.39
RV 100 [0.78 [0.49 034 [023 [023 -0.20
RV2 022 078 [1.00 [0.58 [0.21 0.19 035 [027 [032 [o25
RV3 029 0.40 025 [033 [o49 [os8 [1.00 028 031 035 [047 [o51 [o4s 041 0.35 0.40
C_circ 034 [021 [046 027 [034 0.21 100 [0.38  [0.49 026 [041 [032 [o25 [o.54 0.22 0.41 0.63
LV_in 043 [-030 (070 079 [076 019 [028 [o038 100 [0.79 028 [049 (055 [053  [053  [o60  [o.46 037 [052 0.42
LV out [047 [-037 [o67 070 [0.69 031 [049  [079  [1.00 026 [045 [056 [0.52  [0o51  [063  [0.39 0.34 051 0.42
LV 021 [0.33 022 [o26 [034 [035 [0.35 028 026 100 [053 [045 [o42  [o.35 035 0.28
Lv2 042 [-027 053 040 [047  [023 [027 [047 [o.26 049 |oas 053 [100 078 [o67  [o59 [o23  [o.47 042 [0.37 0.19
Lv3 056 |-029 [0.66 043 [os3  [o23 [032 [o51 (041 055 |06 045 [078 [1.00 [o85  [0.76 0.50 055  [0.48 0.30
Lva 055 |-033 [068 046  [0.50 025 [0.45 [0.32 053 |052 042 [o67 [085 [100 084 0.52 057 (046 0.39
LV5 056 [-036 [0.63 049  [055 041 fo25  [o53  [os51 035 [059 [0.76 [0.84  [1.00 0.53 058 [0.47 0.34
LV_circ 028 (053 047|042 054 060  [0.63 023 1.00 0.39 0.44
SEPap (043 [-0.23 [0.49 028 [0.42 0.35 046  |0.39 035 [047 [050 [052  [0.53 1.00 055 (027
SEPba (048 [-029  [0.60 025 [035 040 [0.22 037|034 028 [042 (055 [os57 058 055 100|042 0.31
Val_A 063 [-042 060 040 [038 0.41 052 (051 037 (048 (046  [047 [039 027 0.42 1.00 0.65
Val_P 050 [-036 [0.58 032 [039  [-020 063 (042  [0.42 019 [030 [039 034 [0.4a 031 0.65 1.00
Val_M 0.36 1.00

HG:heart weight, RV_in: Infow axis, RV: mural thickness of Rt-venticle, C-circ: circumference of pulmonary conus, LV_in: Infow axis of Lt-venticle, LV_circ: circumference of It-venticle,
SEPap: septal thickness of apical port on, SEPba: septal thickness of basal port on, Val_A,_P, _M: valvular circumference of Aort, Pulmonary, Mital valve.

Fig. 23. Correlation matrix among macroparameters
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frog
Fig. 24. Reconstruction of the capillary network in muscle rat
bundle
Constellation of inflow and outflow point intramuscular
capillary bed is disclosed as a "cardion" perfusion unit.
epicard endocardium
man

/ i \
Fig. 27. Cross—sectional view of myocardium in phylogeny

Fig. 25. Tangential view of myocardium The more descendent in phylogeny, the more thicker,
In the compact stratum directional change is over 90° the muscle fiber is.

Laplace’s law

ndocard

observation field Epicard
Fig. 26. Architectual principle of cardiac muscle bundles Fig. 28. Tangential view of myocardial histology in aging
Muscular rotation with minimum difference is the Essential phenomena of segregation of cordal network
essential property of the cardiac wall. in infantile age and following myofibrillary charge, and

eventual senescentic larger dysmorphism due to lower
longitudinal splitting are noticeable.
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Fig. 29. Histogram of myofiber—size in aging and
pathologic condition
Left column shows physiological aging, and right
column recites some examples of unstable cardiac

performance.
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Fig. 30. General feature of myofiber in aging and hypertrophy
Gradual incease of larger size of cardiac fibers is well
clarified in aging process.
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Fig. 31. Nucleal density in aging
Gradual decrease of nucleal density is noticeable.
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Fig. 32. Nuclear density in aging
Initial fall of nuclear density ceased at infantile age is
followed by gradial decreace.
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Fig. 33. Relative value of myocardium per nucleus and
capillary.
Relative disadvantage of myocardium is well illustrated
in nutritional and synthetic support by respective
relative decrease capillary and nucleal density.

Fig. 34. Parallel view of cardiac myofibers.

It is not overstressed that this precise synergetic
conformation is essential property of the striated muscle.
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Fig. 35. Aging alteration
Along the myobrillar circle unit muscular longitudinal
segregation occurs.
Following charging of myofibrils and when well
charged, further segregation (longitudinal splitting) are
the essential aspects of myocardial maintenance.
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Fig. 36. Principle of myocardial growth
Ilustration of myofibrillar ring—unit in newbone and
life long longitudinal splitting.
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Fig. 37. Size distribution of cardiac myofibriles
Left column shows physiological aging, and right
column recites some examples of unstable cardiac
performance. (TAG: Transposition of Great Arteries,
CRF: Chronic Renal Failure, SAH: Subarachnoidal
Hemorrhage)
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Fig. 38. Myofibrillar pattern in each locus
General aspect is extracted in the next diagram
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Fig. 39. Intracytoplasmic distribution pattern of myofibrile
cross section
Monocoque character is prominent in high load muscle
with cotrast to axial type in distensible right atrium
and mixed type in conductive musculature of SA—, and
AV-nodule.
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Fig. 40. Parametric difference in various locus.

Proportional to the mechanical load, myofibrilar
synthesis is more accerated.
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Fig. 41. Numeral density and charge ratio of myofibriles.
Proportional to the mechanical load, intracytoplasmic

myofibrilar charge is more accerated.

Fig. 42. Cardiac myofibriles in aging
New bone conformation of ring—unit in cross section is
segregted and myofibrillary well charged. The following
process is also a repetition of this fundamental tendence.
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Fig. 43. Splitting ratio in aging
After 60 years old, the splitting power become
gradually decreased, which accounts for larger size of
elder cardiac muscles.
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Fig. 44. Left ventricular change in cardiac weight group.
Notice the variance increase of elder cardiac muscle.
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Fig. 45. Valvular size and cardiac weight.
Early dilatation in either orifice, stronger hypertrophic
failure in tricuspid vulve.
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Fig. 46. Cross—Sectional View in Normal and Hypertrophic
Myocardium.
The size of myofiber is not necessarily become larger in higher
level of hypertrophy.
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REER TN TV D FITFEH O Fig.33 70 6 48
IND. T DD I 5 F 13 adrenalin oLy
TR & O FE IR AE &2 i 92 H D Dot
VDM PRI tolerance D BAfEATE WA,

4) SIEME DG

H % D H 5k O H O Itk 22 < JEE T
D SAE R I G 5 B MR IRIA T C D BULiE JR)
HIZB T HECEROEB M NMEE TH S, K
I 75 & T endemic 724> U sporadic 12423 571 )
AR 2o L I PO T R D HE T A T2 < Tan
D, A TIEFEWIEMRETH D, Lnl, s
B QR & 725 724 H TIX B R ER)F I
KD DM RCRFEIEOHROMEN RS ND KD
ko 7z, T ORFOREERNIY A )L AVEGE DM
BRIZRICTNISHEE & O - RBEEICZ L
W, WHIZ"fTEHS 20T 572D " O sporadic
mode ZINZHNKF:TH 5.

5. BRMLHESR

FREDIRIA & ORI IR TR L9 i3
PR E S RIRD, RKRRE O R ERO fREE
MRBICHPHZRE SN TETEINS, Zhsidn
Eab iR OR N VAN NSRS ARSI Pl
DNTEDLLDTH DN, TOREZKS T
TEICEBHET, RELEZESOXD, HBixdHiE
ICRK DRI BHEEBEA A—UPENTIZIHA,
ATREND EWSREEZILS> TWD, AGHXLD
HMEDEAD ZOREBOMIADI=D, L
@ natural history 23 5N T 5 E WD EED &
UT&ER, BB E LTI TR TR FE O
MREDEREZ R L, ZIUTHT SRERDEHED
EHIZDNWTIRNE S,

4 H OB TR O HEIZILTRE (dilatative
cardiomyopathy: DCM) & JIlE K % (hypertrophic
cardiomyopathy: HCM) 12 KB E N2 2030, Hi
IO o MmfkpRez AR S & 5 B Zal = YRR
EIRTEMTHSDITH L, BEIIIEZE DR
WERHE LW EELHERERE DT 24K TH
5. HiEIE Figd8 DUl < H s R LR O K
IZH2HDDOMHMBIIER EAD D &AM
W, o THHMBRBEROAT, BRDLE L E >
To iR b 2 R Z IV S S A 2 BIT LT
WD ERHIND VP, Las LIS
ToEAZRY B O FEHE B 7200,

Essential aspect of nuclear vanishig brings forth larger
and vacuolar degeneration and dehydration.

Fig. 48. Dilatative cardiomyopathy.
Notice not only the biventricular dilatation, but also the
replaced compact layer by spongy inner wall.

fi g, #%FDIERILLHIEIZRICAS K DT
EP LD KRERFERS SNSHIET, B
FEL R s 07 A A OD R A, B OB BB b o 8 A
(Fig.49) <7 LRFTOLEFREIEE & EEH
ORI LOREMNB T 5 N5b, BEFKADN
DlEA T — T IV BRE DEETFBENIHE S LLLEN
JEQRBIZLVDABINDEDITHo. BFEDH]
MW THEE S, NEEENZ2 SO FE
WL WHERIERBRE U THMINTE-ZOREA
HBIE Tl S B3 7e & OyEFRJERe 4 9%
CRORESAA=IEREZRIT TS, B45T
1350 T L)L OER AR O R & & 1T myosin
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Fig. 49. Hypertrophic cardiomyopathy.
Notice on unproportional thickeness of ventricular

septum, and myofibrous and myofibrillary disarray.

& actinin DGR F 72 E QB DENDPEFL,
LREO U AR ER M & OBEA T SRR I N T
Wwa.,

D) RARMECAE « AL TIX T EH IR L
TEPRR MR DR R B D SRR 2428 L7z W, Fig.50 1
3BIDORADCM O 7 O TH S, TN 5HIZD
WTEBIIIZAT 5 72 DB REEFE cardiometry D —
B (Fig.51) nSE M SN2 0 ifeE D A fiRE
ZH B =017, FERZHROEFEH, BN OX
M &bl U TR LS. Laplace DiEHID B &
U 72 /e EEEDBE T DCM TIRIEH 0K 3 f5125%
T B, TIE A DL O R N 5 e B
WIEFE D 7= 0 DOLHRRMER, WO EEERICE
BEIBAECTWRWN, ZHUTOAERMED @R
MRICETEL TWDHEEREBT S, ZOFEE
Hkkfe S BWHG TR S EHIERMED Z wEEEET
I EMIIE N, LHRHEDOIERIIMb > T
NWSHDOD, JEIRN O EERRHEDZE D L 7= KB
A CF A2 histiocytoid cell) AYHIFE L 399,
TN 5 OHLKR U 72 JAK matrix IS HE K D /Y
mitochondria DAL > THHOR <IN TW
5.

Z OERBIIAE A O & OB s Lz &
W9 5. FFHE, congenital DCM TIIFEFT I FARAE
R 7% DYEIHRINE histiocytoid cell DIRFENERHAY &
ENDEND TS, FEE&EDOHRG] DKM
FE D AR &2 DELTH R 3 # & [FEkD
histiocytoid cell 238FE L TW/z.

(=N

mitochondriosis

Fig. 50. Dilatative cardiomyopathy.
Three cases correspond respectively among macro— ,
microscopic and ultramicroscopic dimension.

2) BERMEOE - EFORBRL 2 15 BMED
HCM I3 ZmNBED SR L 727 = AR — VIR D
BRIER LT, PRRIERDAR ST, MW=k HE
KU, fHlEFEERMED I OS2 B0
9. HE TR OP TE#ET 5013, EAL
O THN > ZHRIEA EZORERFO FOE
FHiEOH L, Z L T Fallot MELLO U < KEARD
FESRH A 5 R 235 e DI THm 12 5k < £ B IE
BITH 5. T3 513 subclinical IZ HCM &L T
BEWwEsEbns), BETIIZOMREORDF
M,

FBEITIIREMNIZ HOM FITH > THZFD
IO T DT —% & R EEHIR & OXRTHIk
BWTr—ZAHAD <, ZOROEF T
Fig.52 DU < O#RHED 3 KM ICHBIT B —ED
M TORFGEANRT N ORFERES D <7z
WV, ZORARELFNIE R O TO AR N —Y O
EHEGEHICHAENDDY, T OFEDE ANk &
HIZHEB AR L TWEOHHEETH D 2,

WInIcE L, SEEICESEMIMICTS L
S HIAET 2 0MIERE B ETOERELE
B RERC F & it & L CTHID T synergic 725k
NZERINTHRHAR SIS > TWa, AL
FAMENRT MV, Z 045720 R L
FT, ~EOEHICET HOLHEE, P12, H
iR omEmEXR S 52580, 5% T
F—5DHDHCM.LT, HEAWITEED S
DN H D, FDD AN TH T EH DA I
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case1 [case2 | case3 control

age & gender 66 F 68 M M 4 M 8oM
cardiac weight (g) 462 649 487 301 306
LV-circumference (mm) 143 208 163 67 80
LV-thickeness(mm) 1" 10 9 13 14
LV-strech (dyn/cm2) 13.0 10.0 18.1 5.2 5.7
degree of revolution 49 45 40 103 93

occupation (%) 80.1 66.1 82.8 77.3 75.2

number (n'/mm2) | 4678 2426 3094 3498 4086

diameter (um)  |13.5+/-5.4 [17.14/-7.4[17.2+/-6.6 [15.6+/-6.2 | 14.6+/-4.5
nuclear count (n/U) 125 59 132 150 116

Fig. 51. Cardiac load in dilatative cardiomyopathy in cited
three cases
Three fold stressed load in each cases is calculated by
means of Laplace's low.

EREEHSRIUT EE S,

VI. # =

1. LERDEEAL

ROTTE LERIZmic L THENT
NWBTHA DN, EUEDIMKIEERMPASERITES
BRI S 2 5 OPHSHERIT, MEEREDE
M TS i SRR O GBI it S5 %
Bismo 7z, U T A DAL T OMREINE I
{ELMBMEEZ T TN 2D TH A 5.

AW X DEETHLMEHLOLRITIERT S
&, Z I ORFEEE, HEL DA DG
0, HWESEHEET 5% <, AWIZEkE N,
KU EWRITO¥RE, B1H REBEEE, ©5E,
i D =L — KD U X LEEEN R I N TN S,
U7y UFESE OB RE RE D HE R D38 & HAE
D, R EZEOHWERS (paleomyocardium) 7%
BBV SNANS EEITRE I NS HRITAEHE
(neomyocardium) MNEEKZE HDBHL D72 " BAD
B EIRICH T E =

Z OERILIHEAIH G [E e X 7285 B HIE
BEOKREEMZ R LR ITZMOERICHEZ 5N
£ (Fig.53).

TERD DIFRHIIHEM T Z O =D DOi¥fe & F B
LTWkETHEEING., ZOBERIRMFEELE
HTH, ARz A THEITTHEEENETD
HOLEENHEKTLIENSBREFICEHEIN

Fig. 52. Disarray in senile myocardium

Except disarray, it is noticed a scattered cytoplasmic
mucoid degeneration.

paleocephalus

50

basal ganglion

* asal ganglion

paleomyocardium

neocephalus

neomyocardium

Fig. 53. Heterochronism of myocardium
Phylogenetic correspondence between heart and brain,
which disclosed a historical regression in perfusion

priority.

5THAD.
2. FIBEERDOEY A LUBEDDEIME

- FERMHE (L D Hr T IR IR DR SR B AR & AH
[R DB TEE 2 55 DI REH 25 2 i
Wd 2, FHEOmEH 229 % nodal atrery
DHEETH 5. A6, HREICERD MR R
U CTHRRAGRBIARE M3 U 7= D S [FIRRIC, K&
W) s o T E R ICER E DN THE
H D nodal artery £ AVIEHE L T < @R ITHGEIL
TV, BHEIRITEAR OFIRE T 2H <,
ERICHLRENIZS v > MiiEBR20nH1D 5
Thebetian vein 7%, {lilED &35 THEL TW5D,
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Z I EN TR S MR IMBEIC K > THER S
TV DD, AT S ks S RN IR TE L,
R DBFEFRHEDFEE D AR ThH D, £
TIAS AR ERERIRICI > TRTL, ISP
7 Hi A 2 e AT S B 72 A% S I BB A% 8 1T innervate
9 5. ZHNHED neurovascular support O fif BH 755
WFIHALLIANTIE R S s, i ERS i s &
U CHZERI Z FEE LT 2 5B 5 sinus L6
DUNEEERGOHIZ D TdH 5.

— H R ERE MR A b OIE ISR T E
TH, MHEEIIE<BRIMENTHD., ZIIT
VAT I8 K S 7o Aie D 18 $% innervation 13
BoNT, FMRHMET OIS RITER 5 R,
B Th D, RO RRbElA
13 DRI BT B8 TH 5. O HRITE
HEROFBEEDRME B2 OMmICEL
annulus fibrosa DFEFEIZ KL D, BEEIED 5N,
BERR 7RG B b > RIVITERE S 11T <ARAMA]
A5, TR T DR - > =)V
ERIXEICERT 5720 —fD a5 > —HEEE
DEEEMITED, SEFRECFIRRME T K 2 S HivEEE
RO I EEBNDTHAD. IO moratorium
R 13 AR BERELT 200 [A] /sec 12 K ARl B fd
Ei DA A& 1/3 DL ICEBEFAEIC IS - EFFL,
EHRDENHEEZEH L TWa, BELLE
RBIET 28 ABIRD P REIRO —{IEICERE L T
WBBR B, BB S B TWhSIENE)
R&ERIZD, BEREARS.OFME X O &AL BNk
ERBRICEIRB L Z 5D G0 EThH 5.

3. LD = RITHIEARIES

Z ZTLAIAE DFEREZE S RO EEE &
UKD, MRk MR b U 72 DIgE ORI G
BRI Z LEFHTOL v — T Eth & PRI RIS
£ % MEE D truncus IHTEE T DO IRNERNIZ K B X
LI THEDT NS, Z OBOIHEEK D
UNILDFEGR EBF A D LDEBRED SA 205 7§
U TR A ANTIRN S AS, 52O Mk & 130T
DRIRIZH 5. IUEIIZDE PR DE R E %
TILRITET S, Starling DIERNIICZ A 5172
TR T 7S N o3 AR G 7S O AR AE L i 2 5. Z DR,
Tk L7z nudrz 57 W D O REMENN B I
o Tna, ZHUINEERD RN O A
DIEALIE & ERENHE M D NE ORRRE D RFIC

(=N

K B HH AR R AR O |1k vE 2 AN fE R 5N T H
5. HiERFREEEEE LT IIZm)> Tl
EHHEEZ RIS S 54, RIICE
FEFRORENAEZ S > ORI ETFLUTOLENDORN
Rz B X8 > T< % Ventilevenen-mechanismus /5
KT T2 ¥, BFFXENMSTE, HE
DL RN EMRIC T mZET S U TRk L
TWwb, BiB, @775 basket NEA I BID
59, BENFRIZNEENIGH L CTHEERIIAET, O
ARRAMENE 2 1203 2 5k 7 B far D SEEPEDVIRGE S 1
TWB7EFTIRE<, NEMBEDRY LR BIE
BN TS,

Z DN O AR O TR <72 <,
ZORFLBBEMEIRAMMN S L EEEF &L
THAIL T o /= Bennighoff OEEL 301 ik
LTI &D. Rushmer’? ™ 1304854 D
FERF F I DRI 5 % Fig54 DM <$ERm L T
2.

RIS, I SPREDOHR T ED K 5 728
XERTNTH D, Feneis™ 1ZAHHM D MFRZEAL
ZE L, Hort" V3 fi#kE R D AH ELE 0 A A7 %
RIE L TWaH (Fig.hh), ZHITIEENIMFIEZ
B Z 1= DIIA " O ffiftE Do EHH T d
% (Fig.56). ZDOEAMERIKE THR<, IR
TREPNETE TEWALE, HEOSBOEHET
DFEIBOOLHIGHEDITFRENS DEHIND, %
HOOBEROBIRO A Y 2LFL, WIUEZE
& &9 2 AR ORISR & D FETEIEE D RERE &
HBEAKXD. FFITEE DOREET % longitudinal
splitting L 13N #s & & HIT T OAIFEA I L
(Fig.57), RINPERE TIZ 2N S AIBHIC K 2 f#H
e N R AR T NP IS AVRNDL 3 > et il S
I272%. 2D X DI HCM BRI O RE V-
WKNIES 2 BERDORHHRTH L HFITENEIN
5.

4. FEHEOBARBIE L AAEHNER

BEITEMENKFOMFICREERT 2 &, K2
Moy N7 —27 2R T LHRICAET 201
FHRCAE E N I 2 R S FELD KD IZEIN S
IEARHER C, TSI TRAENAD, ¥
U T 13 ARiE DA & /x> TERIKICES T 5 X
SN2 B. ZOLHBHEOIREEDEZ LA
Zv b THDHRRMIE EN7ZANERD cytosole 12
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Rushmer

Benninghof

citatation from literatur 39, 41)

Fig. 54. Myoarchitecture of the heart.
Initial ideal description on muscular framework does
not focus on the principle of histological reality.

Feneis: interface deviation

Hort : wedge theory

citatation from literatur 44,46 )

Fig. 55. Theories on muscular contraction and dilatation.
Interface deviation theory is more real than the
mechanical wedging.

13 mitochondria %2 /N KR5S D organella % glycogen
Feki, HIRBOENEIEL TWa, 25 Lkl
DEMT 5 J1%#19 implication &3 U]725H DT
HAS5m. B, BEIN2DIFETHN RIS
I\ DHHE i & U T monocoque #i&i TH 5.
HARR TN T AL EORRE, NIYW TR
TR DIIRITZ DFEBIZBIDHNTE 5.

o TOAiZ RS &, MilTERHER P O 57
DA 5T, LEEZDH O HIFEIL monocoque
O EE A S, £ HER A A
FIT 2 HE S, BEIZ monocoque Kk 2RI L T
N5,

FE MEARMEIC R T &, ZORDEARNIES]
Vs & & BITNEBIZ I > THERRIZ & RS

) citation from literatur 45)

Fig. 56. Differential deformity theory of Mastumoto.
The concept hits the natural reality in the most.

newborn young manhood old

Fig. 57. Aging change of cardiac myocyte.
Difference between virgin and experianced cardiac
muscle is the larger volume and the increasing number
of irregular sidebranches.

MEEDIREINS, OfikEE &S 2 ORI I®E
E 1N cytosole 1ZFA K D RFEITHD 5N TS
5, TS OHIZN D OBRML = v A5
N, ORI AICHITEERE ADVEL, RITIZAE
WITHSTEES BI85, OIS NI
el on, HOHRRE DR HIETT 5.

LU T2 % DI ¥ HR £ T O splitting power D Jik
REZOBOMWE O IR BB DO EKRT 2 NE
Thbd. T IS DO BEROEFEEN TR
INBHN, B OHIPH T3 2 2 TI3a<ITE,
AIRLO T D DU T % FITEGRITEE
T —7, DETERITHE D RN O B
charging I3SF K DIEBIL TW/zDTHAD.,
DO DBEDZ AR TH 2 EMTIUE, H5HFE
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BIEE I NS, 2 OBEOE IR /NARRF T
H BN, FFEMICEET S & cluster DIED HM S
3 R TE & K53 SLASINT I 2 D[R] IRE I BRI S T
LTWaEDICRHAS. 25 L THENE EBTH
WERHEDN DT DK D178 5.

5. ILERDIMKESR

FAEROF D@ LIARED N & & BT
PA ZDKNAFPETTHDEETE. N
MICIE ERE O MR RMED i B 2l 5 55, 20
KNARFAZHELHED TWD LD ERIZMTTH A
S ARG I3 @ ploidy BEHIMIT B S &
DR, — X — K D B 20 O NI
BRITOm TS, FEEBOmMNS HIHKIT
longitudinal splitting D #EFFIZHIHIHYIZE < TH A
S, ZHUTLHERBES NS5 THRNORANE
HO—DTH2" Lizend " OEENH S
MICEAL TWA A RETERNTH S
5. ZOHEEIILARMEELZ L ORSTHHERE S
ABM, EENERE O CIIERMATEE XD
IERL TS KD IZHN TN S,

6. LEFDERZHEOTHERIFICULEEXR

DEKRICDNWT—

TS IR A DG 2T D W TR B T CHER]
LTC&. ZORTARILDHNTD % B8
KL OFENGRZ EICERT 508D 5. &Il
JER2 2% 1M G K R T D AR D A FEE K3 & B
[ THiARAEDIER 292y, B, Zh5id
MEPHL THERITEST 5. ZAUIRMED L X)L
T®H 4 U T longitudinal splitting 73/ & % F 3L
JEKA A ZR D high level (LICIEE 2T W, FOEK
T 5 ETAIE, RRFEEOKBEERNDHE D
BFWIZIREINTWEZL DT, FEEREO ETHHE
SHEITOHERMAEATEBH L TWHEE L TH
N5, BB, RS THRRNn] X0 i< TEW)
I3 H% DA< n S SE M B AV Wil T
HA9.

DL DR A R A DS A L F L N)VicE
K, AL NN KE AR A B S B g O 4
FICINE > T3 (Fig.58). Z DFEITHEITK
Y5 DIFEA 1) WIRRFOFHIEOEE & i
\72 5 TN, 2) BAMEKITHN L TR —
TEDFREHILIER, 3) JEAM I KITHIET 2 NE
fEE CBERE I E O~ 7 O D) E INENIT—FHY

(=N

Thad. ZNICEHLTHETN2DIEIH AT T
YV OBEFOAR—Y L ERAREILELDENT
HB. MHEFEERNN—EITHA SN TNSDIC
KU, BFIFIRITIEIMA DA IR L
7ZIRERDTH B, I EDOKERMNS, 25K
RIR7E—E D~ 7 OB Lk U TMERRF O
BT RO IR DOEBENRKENDNEHEIN
5.
7 RERMEOEREE &R O BRAE

BRI 5 SREDIK - TR DI Ea R 71
SR TERE DR SR L 2 HBEE VWS ETT
H DM, DCM IZHE &, HCM I8 &, Il 2 %
BT SE A T S AR D I RESEA O BIFEN 5
BB E, RAITERDMHERHES R OBE & B
JFARHEDO B IE AL BREE SIS WA D 2 812Kk D
MRe3EtE) 5 BIRIARSITHKL Th<, 20D
MICBIL T Mgtk & U TSR SN
TWDLHREEIZSEDOM WA T, B (taxon)
ERIZLTWS ED I % 25N,

Z ZTHEIZ/R 5 DIFMAR S 7 0k FDONES
FENE S U TRLA DRHINIEY 7 LR F DI E
EEZRTRLTERSRNNENDIRBTH
%. DCM IZE U T AR D At s 2
O TEIZAT 72 REESUZ O E O g ML %
RERSIND. ZAUTKH L, BEMSEHDZDIH
BAZIZK D, BENONED S EANDIRD 15
BICX O NEES ) OFREZ A U 7 IR O ME
&, ABERAN T CORERMEMEE S S
THEKT 27720 TRLS, ~KRICHEETH > 72EM
HIVE 2 79 i & 8 C BB 75 1T gear change
B2/ <kol BHCHEZLDICZ Do
Y >N Level 4 ICHEK SN, N, Kk
THAEOERETH S D, ZIULFIFICHEE DEER
OEGEHELIFIZE Y I TWLEREZ —B
MBS, THUTNIEE B RO 72 Fi S
YU B IREIIER & DTN F IR & 4
Fa<INnsd, ZNIEREOORENMNITETE
L CWBREBIM OGS FEB S ML THh RS/
WEESABNWTHAD.

BREICZHICEL THEEI NS LSO Ak F
RITDWTEKL, KX okid L Lz, Zh
e BRI R T DR ERIR AT I DOV
TTd»2 (Fig.59). Rokitansky—Ashoff it 7 & ik
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reconstruction on serial slides

normal hypertrophy

Fig. 58. Musculovascular relatonship.
Hitherto said one to one correspondence between
myofiber and capillary become one to less in eldery
age.

Fig. 59. Universal sandglass configulation in chronic
cholecystitis.
Because of mural stiffness in chronic cholecystitis,
it becomes difficult to empty by one shot contraction
and obliged to squeeze in two and more shots of
contraction.

T FE R P IH FERE TR 1209 2 BERIPE YT £
D, BUGHE T -QRONEBRENREICRS &, 7
R A RICF 7 F > P2 U THR MRy 78
oy (RSN, & IR LA > T 5
"adenomyoma" & Fr L TV 2 BREIKTFEME D FHEENY
FRLTL %,

VII. Ta—4

JRELZAICE L TRID TRE L - DIE Bk DB
WTHo . FIRENS BT OIUTED, LIS
HE N 22 B TR i D e B IS O 7 A7 X 22 ek 2

E THICHI <K HX DT, NBEZEBICK>TH
EAROFR < MREREMEEZ DD TELEE
BN, ZOEMRBRICEEHD L. Tni
VSN TREBIIRK OB I L KNS D D
HELEDBVWADLDEDFEAZRATZ. ZORW
WRE 2 52 2 0D & £ DI HRIRBHEIR ABEIC
REGEEREZD, HHONGEEI OS>, &
PRI U5 72 U R R B I 2 238 DY LA i
ERBUR D o> THERE DRI Z H1 % 12D, 7 FOH
73 % HENHEKF O LM 0 “ Rz H o#fh ™
WHESmOSH Lz, LMALBEOFOI 70ias
DR UMEICERA CEL~ 7 O & OHlEEN
ffg F 12 48 O i1 T U 7=, missing link @ H 5 T &
2.

T O%ITME, M, B, I, R, IR
RINDN WA E D AR E &N, 5
MO 25 m D ftls amE e & A, REt/iRFITHEREIC
HFENT TORBENF N2, UL ZOARWIEK
5D & 7 7slidzs *® @ missing link ~O LS IET
Fix <, BFEMOET/MIRIIH W, K&
HERIE NASA-Pixel /5 20IT & 2 MFT YT REGHHEIE
D AN K B DMFHHE D i & & D R D
BT MBI KD MIEAAERISR TH 5. Il 5
0T D T RE 18 morphoequilibrium D& AE L,
T OIS EIRHI RIS > T k.
TFEFZRNTE D CLIEE O~ 7 O OBEN A
U, 4 CIRtHEo oL EE-E &
£DT, LED cardiometry IR 2N A 7-.

ARaF ERRO=DDHEAT —FICTHED<KREH
DMEmCH D, WL TIRADTE S DI FE MO
JEDHIBIEF N B NDANEE 5T, ZNICK 5K
FESDARDHD 2 RNEBVRTH S, T
BIL TIIRMOFE < RO fHE 2 A 5 & FKREZ,
KDL D B EEZOBL EHED DI A
KRAELTZWERETH 5.

ARETP 16 F R, 5 121 FpRE AR =
FeRliE CONEZ S &I, YAk 19 F£ER
MEEFHET L THOSNZHDTH 5.
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