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Programme for Physical Science

Schedule on 11th oeptember

8:30~9:00AM === Registration : )
9:00~9:50AM =--- Opening Ceremony — #& 4 4t & &

- 9:50~10:10AM =~~~ Tea Time
Special Lecture:
Coordinator: [ #7 &

10 10 11:50AM --- Electron Microscopy in Materials
Sciences wewmrccmcan e 1
Prof. Gareth Thomas

12:00AM=13:00PM --~ Lunch
. . . L3 3 0
Session I: High Strength Steels ™ 5 K 4R
Coordinator: K 47 &

13:10-13:40PM =-=-- A Study of the Microstructure of
250 Maraging Steel Weldment --------- 3
W ALK WBREE  RTF
13:40~14:10PM --- Retained Austenite and Tempered
' Martensite Embrittlement of Fe-
Mn=C Steels ===mmcomoccm e c———— 4
2k BHEE LM
14:10-14:40PM =~= A Study of Nichel=-Containing Marag-
ing Steel and Manganess-ContalnLng

Maraglng S5teel mammccccamaccccece———= 5
% X & X B KR TE
14:40=15:10PM ww= Electron Diffraction Patterns: Ce~
mentile vs. Chi~carbide ====- - o o 2 .6
B

15:10-15:30PM === Tea time

15:30=16:00PM --- The Fractographic Investigations of
Low-Stress Fracture by Scannlng
Electron Mlcroscopy e ———————— 7

RR ik '“’f Aok #AE

Session II: Crystallization and Defects & aa Zi o 1% i B
 Coordinator: R JJ £

16:00=~16: 30PM ~== Application of Electron Microscopy
to the Study of CuIns2 Layers —~e==- 8
¥ER KRR ¥HY
16:30~17:00PM ~-= Investigation of Microstructural
‘ Defects in’Ebn-Implanted Silicon ~==- 10
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Scientific Programme for Medical Biological Science

Schedule on 12th September
Special Lecture -

Coordinator: # F 1%

e

9:00-10:40AM ==~ High Voltage Electron Microscopy in

10:40-11:00AM ===

Biology =rmmseremmecmcm e ecc s m————— ———= 43
Prof. Kiyoshi Hama

Tea time

Session III: Medical Science

Cooxdinator: & 3t /f
11300-11:15AM ===

11:15=11:30AM ==

11:30-11:45AM ===

11:45=12:00AM —w==

A Review of the Ultrastructural

Changes in Myocardial Disease of

Various Etiologies =w=—=wecec—csccmmcame= 44
F % g |

Morphometric Electron Microscopic -
Studies of Cardiac Hypertrophy-

using Different Experimental Models -- 47

K 4 T

Glomerular Microfibrils in Renal ‘
Disease «=wace=m=- - 1-—-------— 49
#* A & ~

The Ultracytochemical Study of
GERL in Hepatoma Ascites Cells  ====== 50

EA 3 :

12+00AM=-13:00PM ~=- Lunch

13:00-14:30PM ==~

14:30-15:00PM ~=-

15:00=16:30PM ===

Organic Disease Visualized as
Structural Defects of the Cell by
Means of SEM

. Prof. Lenuart Nilsson, Dr., Ruland

200 KV High Resolution Electron
Microscope and its Application
Yoshio Noguchi

Ultramicrotomy 1979, Techniques
and Instrumentation
Norma Reid-



Schedule on 12th September

Special Lecture

Coordinator: Ei %Tigi
9:00-10-40AM ~--= Direct Observation of Atoms in

Molecules and Crystal and Electron
Micro-Cinematographic Study of Dy-

‘namic Behaviour of AtOmS ~~=-cmwmw= ————— 12

Prof, H. Hashimoto

10:40-11:00AM -~~~ Tea time

Session III: Thermomechanical Treatment 2% #&

Coordinator: [ 7 14

11:00-11:30AM --- Microstructures Associated with

Optimal Mechanical Properties for
a Thermomechanical Treated 1050
Plain Carbon Steel ======s=ccccccwac- 14

BRAO#% EBELE RIF#

11:30-12:00AM =~- The Effects of Rolling on Precipi-

tates of Al=Zn-Mg AllOy ====mcc=ccae- 16
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12:008M=13:00PM ==~ Lunch _
13:00-13:30PM === The Thermal Mechanical Studies of

13:30-14:00PM

14:00-14:30PM .
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Programme for Medical Biological Science

Schedule on 11th September

. 8:30=9:00AM === Registration
9:00-9:50AM =~~~ Opening

9:50=10:10AM === Tea time

Spec1al Lecture

Coordinator: #k 4 = 2 BB

10:10-11: SOAM -=« The Fine Structure of Photorecep-
tive Membrane as Revealed by
Electron Microscopy
Prof. Eichi Yamada ===-wcccccccecce- -= 19

12:00AM-13:00PM --- Lunch
Session I: Medical Science
Coordinator: #k 3§ =

13:10-13:25PM --~ Some Observations on the Fine
Structure of the Pineal of the
Black Rat (Rattus rattus) in the
Natural Habitat ~-wcccrmccccocac- —m————- 20
¥ 5 B
13:25-13:40PM --- Some Observation on the Fine Struc-
: ture of the Pineal Stalk in the
Golden Hamster ~=w=—ccec=—e- ——————— mma= 21
YE & Hig=
13:40-13:55PM --~ Effect of Sympathetic Ganglionec-
tomy on the Cholinesterase Activity
of the Hamster Pineal Gland --e=ccee=- 23
A
13:55-14:10PM =~~~ Effect of Thyroidectomy and Propyl
Thiouracil on the Fine Structure
of the Golden Hamster wee-w—ececcccoacs 25
IR E KK = T
14:10-14:25PM ~==cUltrastructural and Cytochemical
Studies on the Hamster Subcommis-

sural 0Organ ===—===- ———e—ee—— mmmemmm—— 27
-y -
14:25-14:40PM -=~- Mitochondrial Inclusions in the
Renal Epithelial Cells of the Rat
of Long-Evans Strain ===========<--wo 29
B % Al ,
-== The Neuroglial Reactions in the

14:40-14:55PM
: Cuneate Nucleus Ager after Dorsal .
Rhigotomy =========-==-====ososssscee 30
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14:55=15:10PM ===

15:10=15:30PM ===

Electron Microscopic Study of
Foamy Virus Particles -ececeemeccccc=- 31

2R ¥

Tea time

: Session 1I: Biological Science

Coordinator: * gth
15:30=15:45PM ===

15:45«16:00PM ===

16:00=16:15PM ==m
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A Morphological Approach of the
Transomemid Mite Syrneotarsonemus

Spinki Smiley (Transonemidae) as a

Rice Plant PeSt cemccravcacacaa-—-- ———— 32
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A R F






Electron Microscopy in Materials Sciences

. Gareth Thomas

Professor, Department of Materials Science and Mineral
Engineering, College of Engineering, and Materials and Mole-
cular Research Division, _

Lawrence Berkeley Laboratoxy, University of Califdrnia,
Befkeley, California 94720 |

. ) Abstract

The prdperties of maﬁérlals are structure=sensitive.
Structure is in turn determined by composition, heaﬁ-treat—
ment, and processing, Thus, it is necessary to characterize
both composition anq microstructure’at highest levels of
resolution possible in order to understand materials behaviour.
Such characterization requires advanced and sophisticated me-
thods of analysis using microscopic, diffraction, and spec-
troscopic technigques, For this, of course. electron microscopy
is particulérly versatile, since we are now routinely synthe- |
sizipg structure almost at atomic levels of resqlution. The
interaction between composition, heat treatment,band properﬁies
is complex, but this interaction must be understood if materials
are to be improved or hew materials to be designed. '

Considerable developments in electron microscopy have
occurred in the last decade, notably those in high-résolutioh
microscopy, especially at higher voltages (See Fig, 1), and in
micfoanalytical techniques using TEM/STEM with X-ray or elec=-
tron energy loss (Table 1). These permit the Materialé Scient-
ist to make considerable progress in understanding materials

behavior.



In this paper examples will be given for a range of
materials problems (e.g. steels, Fig. 2 and ceramics, Fig 3).

Table I. Chemical Analysis Methéds by Eleatron Microscopy

' Spectroscopic - Lattice

Spatial ' Resolution Parameter
Method 2 (atoqic fraction) (%)
STEM X-ray -502 107° (2 11) -
STEM enerxgy
spectroscopy -50-5000b 10-2 ’ -
Lattice imaging -2 ' - , -0.5 (real
o - space)
Microdiffraction ~20 - -1 (real
space)
Converging beam =50 - ~0.1 (Kikuchi)
-2

Critical voltage =100 10

aAlthough smaller spot sizes are possible, the signal-to=noise-

ratio determines the optimum,

bModern developments suggest that 50 2 will be possible (limited

by source brightness and signal detection). .
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Fig. 1-Resolution vs. Voltage
and Spherical Aberration

Fig. 2-Dark field image of HSLA steel,
quenched from 1100°C showing retained
austenite and carbides.

Fig. 3-Bright field, dark field, and lattice imaging of 51'3N4 showing
glassy phase at grain boundaries: EDAX analysis shows Ca “in the glass.






A Study of the Microstructure of 250 Maraging Steel

Weldment

* i * % *
¢,¢. Young , Y.L, Chen , Y.T. Pao

HAK R E AT
* Chun~Shan Institute of Science and Technology
*x Department of Mechanical Engineering and
Technology '
National'Yaiwan Institute of Technology

Abstract

One of the purposes of this research is to correlate the
mechanical properties with the micr?structuré of 250 maraging
steel weldments. The strengthening precipitates were identified -
as Ni_Mo and O=-FeTi by using trans-mission electron microscopy.

3
The dark-etched region in the HAZ and the cellualr or dendritic

structures in the fusion zone are two weaker regions of the TIC
weldments of this alloy due to overaging and the existence of
reverted austenite., The SEM+ EDAX microsegregation in the fusion
zone, It was found that at cell boundaries aﬁd in thg interden—

dritic regions it was enriched in Ti, Mo and Ni.



Retained Austenite and Tempered Martensite Embrittlement

of Fe~Mn-C Steel

* : * x
.J.¥, Wang , Y.L. Chen _ and W.H. Wang
EA ) B #7 & CE XA
* Department of Mechanical Engineering,
National Taiwan University
fald Department of Mechanical Engineering and
Technology
National Taiwan Institute of Technology

Abstract

In the investigation of Fe-Mn-C steels, there are small
amounts of very finely despersed films of retained austenite
which can be resolved at the interface between martensite laths
in the as~quenched state. Upon tempering at 350°% thermal insta-
bility causes austenite films to decompose at the lath boundari-
es to form cementite which are probably responsible for the em-

brittlement,
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A Study of Nickel=-Containing Maraging.Steel and Manganess-—

Containing Maraging Steel

’ * * ) % %
T.¥. Hou , W.H, Wang and Y.L, Chen

#FRE I B 47 &
% Department of Mechanical Engineering,

‘National Taiwan University

% % Department of Mechanical Engineering &
:Teéhﬁoiogy v
National Taiwan Institute of Technblbgy

Abstract

Two kinds of méraging’steels were melted under the pro-
téction of Argdﬁ atmosphere in this experiment. One is 17,9Ni=
8.50074.7Mo-0.5Ti designated as T-alloy, the chér is 13Mn- A
8.6Co-4.6Mo_designated as M=alloy. T;alloy was heated at 820°¢
for one hour, cooled in the air, and then aged at 430°C. 480°C,
530°c. M-alloy was heated at 850°C for one hour refrigerated in
liquid nitrogen for 3 hours, and then aged at 430°C, 480°Cl
530°c,. | ' |

The results show that aging at 480°C for 15 houfs the hard-
ness of T=alloy reached a maximum (Hv 508) with tensile strength
170k§/mm2 yield streﬁgth'162kg/mm2, elQngation 5% and. impact
value 2.7kg-m/cm2. For M-alloy, aging at 530°C for 2 hours, an
optimal compination'of mechanical prdperties can be attained:
tensile streng;h'155kg/mm2, yield strength'124kg/mm2, elongatibn
8.5% and imﬁact value 1.7kg-m/cm2. TEM shows that the strengthéh-
ing precipitétes of T-alloy include Ni3Mo, N13Ti, ahd ¢-FeMo.



Application of Electron Microscopy to the Study of CulnS

2
Layers
* %k % %
‘H,L, Hwang , C.L. Cheng and B.H. Tseng
¥ &R ;AR A ¥
* - Dept. of Electrical and Power Engineering

* % Dept. of Material Science and Engineering
National Tsing Hua University

Hsin-Chu, Taiwan, R. O, C.

Abstract

. _ 2
pounds have found increasing interest in semiconductor science.

In recent years, the I-II1I=-VI_ tenary chalcopyrite com=-

Mainly due to its direct gap (1.55eV) CuInS2 could be used in

high efficiency solar cells. In this work, CulInS, layers were

2
prepared by

1. RF sputtering

2. Chemical wvapour transport

Single phase Cuins powders were synthesized and used for

the materialApreparétionf and in sputtering pressed disks were
used as the target. In RF sputtering, the Ar pressure was kept
between 20-40 microns, and the RF frequency was kept between 12
to 14 MHZ. There was no substrate heating, and the deposition
rate was about 12008/hr. The ag-deposited films on slide~glass=

es were verified to be single phase CuInS, by T.E.D., and from

which the preferred orientation could notzbe obsexved.

The graif size is smaller than 10002,,which were calcul=-
lated from the line broadening of the X~-ray diffraction pat-
terns and further checked by T.E.M.

Epitaxial CulnS, layers have been grown on (111) GaP sub=

2
strates via chemical vapour transport, which were done in a

single zone furnace. The chérge end was kept in the range of




‘'of the epi-grown CuInS

780°C, while the substrafe was held at 640°C. The iodine amount
was about 1-1,5mg/cc,. The transport was done in 29 hours.

The electron micrograph (SEM) showed triangular pyramids
2 layers on GaP k1115 A-plang, and hexa-
gonal pyramids on GaP (111) B-plane., The as-grown layers were
determined to be single crystalline with (112) orientation by

back reflection laue method.




Investigation of Microstructural Defects in

Ion-Implanted Silicon

L.J., Chen, I.W. Wu, J.J. Wang and Y.C. Shih

BRAH% FEE & 3 & A&
Dept., of Materials Science and Engineering
National Tsing Hua University

Hsin-Chu, Taiwan, R, 0. C,
Abstract

Transmissioﬂ electron microscopy (TEM) has been applied to
study the microstructural defects produced in post-imblahtation
annealed silicon wéfers. (111)yand (001) silicon samples were
irradiateq by 100 KeV BF;, P+ and As+ to doses 5x1013 to 1x1016
cmm2 followéd by isothermal annealing in dry N2 frbm 600°C to
1200°C for % hr to 4 hr.

Disordered zones, rod-like defects, Frank loops, perfect
dislocation loops, half-=loops, stacking fault; dislocation lines,
twins as well as dislocation networks were investigated by dif-
fracﬁion contrast methods. Particular examples are given in
details to illustrate the application of TEM to the characte-
rization of microstructural defects, Sheet resistivity measu-
rements were made to correlate the electrical properties with

microstructures,



‘CrysﬁalliZation of Amorphous Silicon in »

Sj./Al/Si Films

Yi=Hung Chiao, Jer-Shen Maa, An-Chich éhou
E—x B B & s

Department of Materiéis Science and Engineering

National Tsing Hua University ‘ '

HSi‘n—Chu, Taiwan’ Ro_ o. CO
Abstract

Low temperature (100°c«a400°C)~crystallization phenomena

of electron beam evaporated Si films in the self-supporting

sandwhich films of Si-Al-Si have been studied by means of trans=-
mission electron microscopy. Depending on the thickness of alu-
minum layer, the transformation of metastable amorphous'Si films
into crystalline structure may proceed by different reactions
such as polymorphous transformation into supersaturated crystale
line solid solution or eutectic decomposition or direct crYstal-
lization on the grain boundaries of:- Al iayer, Tﬁe crystallizé-,
tion temperature and crystal size of Si films are élso éffected
by the thickness of Al film., ‘ ' i

o T
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Direct Observation of Atoms in Molecules and Crystals and
Electron Micro=cinematographic Study
of Dynamic Behaviour of

Atons

Prof, H. Hashimoto

Osaka University

Faculty of%Engineering
Department of Applied Physics
Suita, Osaka 565, Japan

Abstract

1, Fine structure of the images of atoms in crystals

1,2,3 that inner

it was demonstrated by the present authors
fine structure of the images of atoms in gold crystal in 100
orientation could be photographéd by 100 KV electron micro-
scopes adjusted at "aberration free focus(AFF)" condition. In
the present observation, similér fine structures have been
observed in the iméges of atoms in gold crystal in 11b orien-
tation,

These fine structures correspond to the flux distribution
of electron.waves passing through the potential field in atoms
and show that incident electrons behave, as quantum mechanical
particles, like the electrons originally belonging to atoms.
11. Atomic arrangement around stacking faults, twins and their

Aintersections

Atomic arrangement around an intrinsic and extrinsic
stacking fault in gold thin single crystal whose surface is pa-
rallel to (110) plane has been observed. Intersection of two

intrinsic faults produces a sessile dislocation with the re-
4

- action of two partial dislocations at the -end of the faults ,

Some examples have been observed, one of which seems to be



produced by the reaction.

In

a/6(277) + a/6(217) = a/3(007)

some case no sessile dislocation is ovserved, which sug-

gests that the Burgers vectors of the partial dislocations at

the ends of two intersecting faults do not form an energeti--

cally stable dislocation and actually the faults soon separated.

III. Dynamic behaviour of atoms in the twin formation

Dynamic process of the formation and disappearance of

twin is recorded as TV images. One intrinsic“stacking fault

piate is develdped from the surface of the crystal in the first

step and then another intrinsic fault is formed along the de-

veloped intrinsic fault, which produces the extrinsic fault

(one atom twin plate). The fault plate was formed within' O, 07

. seconds. The rearrangement of atoms at the tip of the twin

plate is also recorded as TV lmages. Twin plates cometimes

have small miorientation. Dyhamic behaviour of atoms at the tip

of

Iv.

twin plate will be shown in a movie film,-
Dynamic behaviour of Th atoms forming Thoz\crYStals;

By electron irradiation, thorium atoms in thorium pi-

romeritate molecules which are'supported on graphite,thin film

form thouium oxide crystals. Movement and growth process of

atoms are recorded as TV images. Movement of atoms at intervals

of-

in
1)

2)

3)

4)

0.08 sec..is seen. Dynamlc behaviour of atoms will be shown
a movie film, _

H. Hashimoto et al : J. Phys;*Soc.'Japan“42,91073 (1977).
H. Hashimoto and H, Endoh : Electron Diffraction (50th Anni-
versary) London, 64, (1978). '

H. Hashimoto et al, : Oth Intérﬁational Congress of Electron
Microscopy, Totonto, 3; 244 (1978), |

A.H. Cottrell : Phil. Mag., 43, 645 (1952)
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Microstructures Associated with Optimal Mechanical
Properties for a Thermomechanically Treated
1050 Plain Carbon Steel

L.J. Chen, H.C. Cheng and T.W. Wu

[ S/ S A # A &

Department of Materials Science and Engineering
National Tsing Hua University

Hsin-Chu, Taiwan, R.O.C.

Abstract

A study of the microstructure and mechanical properties
of thermomechanically treated 1050 caibon steel has been carried
out by optical metallography, scanning and transmission electron
microscopy, tensile as well as hardness tests. The steels were
first transformed to two distinct structures, i.e., fine and
course pearlites. These samples were reduced 75% in thickness
by cold rolling, then heat treated at 780°C (up-quenching) or
650°C (annealing) for different periods of time, followed by
air-cooling. ' The mech;nical properties were found to be vastly

improved by the suitable thermomechanical treatments. A signi-

- ficant improvement in yield strength was accompanied by moderate

changes in ultimate tensile strength and elongation,
Two kinds of distinct microstructures were found to be

associated with improvements in mechanical properties.

(1) subgrains confined between partially spheroidized lamel-

lar cementite in pearlite regions. The confinement of
subgrains by cementite increased the strength, where as
the spheroidization of cementite was beneficial in ob-

taining good ductility.




(2) fine subgrains (or grains) about 1 pm in diameter and
dispersed globular carbide particles. The mafked im-

provements in mechanical properties may be attributed

to the grain refinement effect, substructure and dis- -

persion strengthenings.
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The Effect of Rolling on Precipitates of an

Al-Zn-Mg Alloy

K.S. Liu, C.Y. Lei and J.L. Horng

BB FHFL B AL
Department of Materials Science and Engineering
National Tsing Hua University

Hsin=-Chu, Taiwan, R. O. C.
~ Abstract

An assessment is conducted on the use of TEM observation,
resistivity, hardness and size-distribution curve to study the
effect of rxolling after different pieaging treatments on preci-
pitation and dislocétibn structure of an Al-6%Zn-1%Mg alloy.
The processes are THA and TAHA, which in later case chosen with
2 hours and 5 days preaging at 100°C, all final aging treatments
are at 100°C and 135°C. The aim of the paper is to examine the
effect on phase change of precipitates under different preaging
and working treatments. There is show good mechanical perfor-
mances when we suitably 6ontrol the preaging temperature and
time in the TMT process. The relationships between preaging
treatments and the morphology of precipates after 135°C final
aging have been found. Besides, we find that long rod-like p
precipitates broken after rolling and their shapes changed dur-

ing the final aging at 135°co




The Thermal Mechaﬁical_Studies of Brass

C.M. Wan, M.T. Jahn and H.P. Chou

¥ x| = gd B % 1
.Department of Materials Science and Engineering
National Tsing‘Hua University

" 'Hsin-=Chu, Taiwan, R. 0. C.

Abstiact
Microstructures studies of 70/30 and 90/10 brasses are
performed with differeﬁt levels of cold work, undexr different
annealing temperatures and times. ‘ »
Tensile properties are studied and correlated to thelin-
terior microstructures investigated after treatments for both

alloys.
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The Application of SEM to the Study of Fatigue

Initiation in Pure Aluminium

M.T. Jahn, Tsann Lin and C.M. Wan

A S S i 2 9
Department of Materials Science and Engi-
neering

National Tsing Hua University
Abstract

The effect of pre-existing subgrains on the fatigue
initiation mechanism in pure aluminium has been studied by scan-
ning electron microscopy. Various sizes (2~ 4n) of pre-existing
subgrains are formed by low temperature thermomechanical treat-
ment. The improvement of fatigue properties of the specimens
containing pre-éxisting subgrains over those of the specimens
either fully annealed or not fully polygonized will be discuss-
ed from the following respects: the degree of slip activity,
the number of activated slip systems, the stress gradient at
grain boundary and the fraction of subcells and subgrains after

fatiqgue.




The Fine Structure of Phbtor;ceptive Membrane

as Revealed by Electron Microscopy

Prof. Eichi Yamada

Department of  Bnatomy

Faculty of Medicine

Universit& of Tokyo
Abstract

The photoreceptive pigment molecules(ate usually local-
ized in the biological membranes. For example, visiula pigments
of vertebrate retina-locélize_in the disk membrane within the
outer‘segmenté of rod and¢ cone, and of invertabrate retina in
the'rhabdomeric‘microvilli membranes. In the Halobacterium ha=-
lobium, ﬁhe bacteriorhodopsin molecule fprms socalled purple
membrane as a portion of bacterial plasma membrane. The study
was focused on the ultrastructure of these‘membraneé utilizing
various techniques of electron microscopy. Particularly, thej
'freeze-fracture teﬁlica method was extensively used, including
deep etching on the unfixed materials. ,

The observétions showed that these photoreceptive-molé-
cules were reVeaLed as membrane partiéles on the P face of
freeze-fractured membrane. In the cases of crayfish and squid
retinas, the membrane particlés showed a parallel axranqément
along the axes of rhabdomeric microvilli, The arrangement
suggests the effective seﬁsitivity to the polérized light in
these animais. Furthermore, the morphological aspect of visual
Cplgment recycling or regeneration was recognized. In the purple
membrane, the membrane partlcles were 50-60 ® in dlameter and
were closely packed, hexagonally arranged. Each particle appear-
ed to be composed of three subunits which mlght correspond to

the trimer of bacterlorhodopSLn molecule.
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Some Observations on the Fine Structure of the Pineal of the

_Black Rat (Rattus rattus) in the Natural Habitat

H.T. Huang

¥ % B
Departments of Anatomy College of Medicine,
National Taiwan University and Kao-hsiung

Medical College
Abstract

Pineal glands of adult black rats, captured at the be~-
ginning of Febrxruary in the rice, peanut and sweet potato
fields of southern Taiwan, were studied with routine electron
microscopy.

The perikaryon of the pinealocyte displays an indented
nucleus with sparse heterochromatin and a prominent nucleolus,
moderately developed Gblgi appa:atus,abundént rouhd- and oval-
shaped mitochondria, free polysomes and cisternae of granularx
and smooth endéplasmic reticula which situate in the cytoplasm
between the mitochondria. Occasionally, small stacks of cis-
ternae of granular endoplasmic reticulum are found.

The capillaries in the pineal are fenestrated. The pe=-
rivascular spaces are well-developed, including a large number
of non-myelinated nerve fibers and pinealocyte process endings.
The pinealocyte process endings contain many dense cored and ‘
clear vesicles and grumose inclusidns (Wolfe, 1965). The
nerve fibers, some of which group into bundles invested by
Schwann cells and some are free ehdings on the pinealocytes,
are distinguishable by the présence of clusters of granuiéted

vesicles of 40-60 nm in diameter,




Some Observations on the Fine Structure of the -

Pineal Stalk in the Golden -Hamster

Guo-Fang Tseng and Huai-San Lin

¥ A& 0 AB=
Department of Anayomy, College of Medicine,
National Taiwan University

Taipei, Taiwan, R, 0. C.
Abstract

In the golden hamster thevpineal stalk extends from
the superficial pineal gland located under the confluencé
sinus to the deep pineal attached to the habenular commissure.
It is located under the suprapineal recéss of the third ven-
tricle, and bilaterally accompanied by veins which drain into
. the confluence sinus, The suprapineal recess is lined by .
epithelial cells of tﬁe choroid type with numerou; microvilli
and occasional cilia. ) '

The stalk is formed by a numbér of fascicles of elongated
cytoplasmic processesléf pinealocytes gnd nerve fiberé, which
are invested by septal cells resémbling the leptomeningeal
cells located beneath the choroid epithelium. The central
segment of the stalk attached to thé deep pineal consists of
2 to 3 small fascicles containing many herve fibers, mostly
unmyelinated, and slénder-pinealocytid processes. Blood vessels
are not'incofporated ih the fascicles of the central segment.
Approaching to the superficial pineal, the "stalk progressively
gains its thickness as a result of increasing number of addi-
-tional fascicles and blood capillaries. Nevertheless, nerve

fibers are reduced in number, i.e., inversely prOpor;ional
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to the predominance of thick pinealocytic processesQ One to two
weeks after removal of both superior cexvical ganglia most of the
nerve fibers in the deep and middle segments of the stalk remained
intact, which suggests their oxigin other than the ganglia.




Effect of Sympathetic Ganglionectomy on the Cholinesterase

Activity in the Hamster Pineal Gland

vPing-Luné'chang‘ ‘ o , - e
o R B E o ~ .
. ' Department of Anayomy, College of Med1c1ne
‘ National Taiwan University
‘Taipei, Taiwan, R. O. C.-

Abstiadt

By employingvbiochemical assay and histocﬁemical enzyme
techniques the effect of superior cervical ganglionectomy on the
cholinesterase (ChE) acfivity.in the hamster pineal glands was
investigated. Biochemical assay indicateslthaﬁ the ChE activity
in the adulf hamster pineal glands is 7.05 (expreseed in‘p moles -
acetylcholine\ﬂydrolyzed per min per g of tissue). Two weeks
aftex superior cervical ganglionectme; about 22% ef;ChE is lost;
Ultrastructurally, the acetylcholinesteraseu(AChE)_activities are
localized in the perinuclear space, Golgi cempiex, and smooth-
surfaced'endoplasmic.?eficulum of the pinealocytes, and in the
intercellulét space Between tﬁe‘pinealqcytes. Ehzyme'feaction.A
product is also detected in the nnmyelihated‘adrenergic nerve
‘fibers and endings as well as the myelinated nerve fibers within

the pineal'glands. After suﬁerior cervical ganglionectomy, the

unmyelinated adrenergic nerve fibers have been completely degene-'

~rated, while some AChE are remalned in the pinealocytes suggest-

ing that these cells are able to produce AChE, Based on the pre=-

sent 1nvestigations together with those of the prev1ous data, it

is concluded that the unmyelinated adrenergic nerve fibers in the -

,pineal glands are derived from the superior cervical ganglla,‘
some of the acetylcholine and AChE are transmitted from the su-
Perior cérvical ganglia via the postgangliqnic sympathetic-adre-
nergic nerve fibers into'the piheal glands, and then taken up by
the pinealocytes; and that the ingreased weight of the testis in
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the hamster following gaﬁglionectomy~is mainly due to the de=-
creased pineal melatonin, which is caused by the decreased nore-
pinephrine, -acetylcholine and hydroxyindole~O-methyl transferase

(HIOMT) in the pineal gland resulted in the destruction of the
adrenergic nerve fibers within the pineal gland.

g e S L T



Effects of Thyroidectomy and Propyl Thiouracil on the Fine

Structure of the Adenohypophysis of the Golden Hamster.

. Seu-iei Wang, Huai-San Lin
CE R E A =
Department of Anatomy, College of Med1c1ne,
National Taiwan University

Taipei, Taiwan, R. O. C,

Abstract .

Anterior pituitaries from male hamsters which were

either thyroidectomized or administered with propyl thiouracil

(pTU), were‘studied along with tﬁose from untreated control
animelé. Specimens were proceesed by the conventional elec-
tron microscoplc technique: and bykthe periodic acid sil&er
methenamine reacfion (PASM), . a preferential stain for glyco—
proteins. ‘

Oour previous studies have morphologically distinguishedu
six cell types'in the anterior”pituitary of the hameter. Among
‘them T cells possess secretory granules of -the smallest size
and stainable with PASM, and weére shown to be insignlficéntly
affected by castration. '

Four weeks after elther thyroidectomy or PTU admlnls-
tration T cells appeared greatly stlmulated to. dlSplay well
developed organelles indicative of high synthetlc act1V1ty,
~ and were predomlnated in the gland. Thus, T cells are con-

sidered to be TSH produc1ng cells.'

, F cells, which do not contaln secretory granules, were -
~also partlcularly affected by these treatments., Glycogen
‘Particles\and fat dfoplets'accumulated in the cytoplasm of
most F cells. Frequently follicles were fOuﬂd'composed of pe=-

culiar F cells, the cytoplasm of which was extensively expand-
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ed by an enormous glycogen pool. The peculiar F cells seldom
occur in the gland under normal or other experimental condi-

tions such as castration and adrenalectomy.



Ultrastructural and Cytochemical Studies on the

Hamster Subcommissural Organ

.Kuo-Shyah Lu

E B B

Department .of Anatomy, College of Medicine,
National Taiwan University,

Taipei, Taiwan, R. O. C.
Abstiact

Conventional électron microscopy has failed to reveal :
‘any formed structures, such as dilated cisternae of the en-
doplésmic reticulum, corresponding to the secretory granules
in the hamster subcommissural organ (SCO) cells. Otherwise,
the ultrastructure -of the hamster S5CO oeilsuig essentially
similar to that of the other species, i.e., the slender SCO
cells, in which the free surface is provided wifh nuherdus
microvilli and one or two cilia, possess hiéhly indented
nuclei, abundant mitochondria, well developed Golgi appa-
ratus with associated veéiCles and dense bodies, and a great
amount of cytoplasmic filaments and microtubules,

After staining with periodic acid silver methenamine
(PASM) techniques (Rambourg, 1967, J. Cell Biol. 15, 409-
412), a fafher homogeneoﬁs but'weakly-stéined’background
over all the cy;Oplaém was observed énd no struyctures susr
pected to be the seoretory granules were identified. Two of

"three inner Golgi saccules and numerous dense bodies were
also specifically’stéined. ,

Acid phosphatase activity wasvprominentrand mainly lo-

cated in a very complicate anastomosing tuoules in theninner

 aspect of the Golgi apparatus. Dense bodies also show
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the acid phOSphatase activity and they were regarded'as
lysosomes.

Since there is no conviencing evidence indicating the
presence of the formed seéretory granules in the hamster SCO
cells, we suggest that the secretory material are probably
glycdprdtein in nature and may exist in a soluble form.
Furthermore, we speculate that Golgi apparatus is responsi-
ble fof the formation of lysosomes and might be involved in

the elaboration of the secretory material as well.




‘Mitochondriai Inclusions in the Renal Epithelialicells

of the Rat of Long-Evans Strain

Ko Kaung Liao

B % A

Departments of Anatomy, Chung Shan Medical and’
' Dental College, and College of Medicine,
National Taiwan University

Abstract

Intramitochondrial inclusions have frequently been ob-

served in the cells of the uriniferous tubules, espeoially of

the thick distal tubules in rats of Long-Evans strain. Two
.types of filamentous bodies occur in the mitochondrial
matrix. one is composed of a bundle of 5 nm thick fllaments,
the other consists of similar filaments with regular llght

and dark bands of about 30 nm periodicity.

Microcylindere, which were first described in the
mitochondria of piﬁealocytes of Long-Evans rats, have been
frequently encountered in the renal epithelial cells.‘They
are located within the cristae, and less frequently, in the
space between the inner and outer mitochondrial mempranes.
Each of mlcrocyllnders is composed of one central and six

‘perlpheral filamentous subunits. Another inclusions found in
the crigstae are helical filaments similar to those onserved
in astrocytes of albino rats. In some instances contlnuatlons
of helical fllaments with the subunit filaments of microcy=-

" linders can been seen. The observations suggest that the sub-

unit filaments of the microcylinders are formed by tightly:

wound helical filaments.- -

2S




The Neurogilial Reactions in the Cuneate

Nucleus after Dorsal Rhizotomy

Chen=Yuan Wen
& & R
Department of Anatomy, College of Medicine

National Taiwan University
Abstract
The processes of the neuroglial elements clearly showed

reactive changes caused by the experimental degeneration., The

most obvious sign was phagocytic glial hyperplasia. The number

of processes containing bundles of filaments was markedly in=-
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creased when compared with the control. The processes of the
phagocytic glial cells were seen to surround the degenerating
elements. Some glial cells showing mitotic division were also
noted in the 3 and 4 days' survival material. The number of
glial cells was greatly increased, particulgrly the phagocytic
glial cells which were more often seen than in normal animals.
Their appearance suggested increased activity. The volume of
their cytoplasm was greatly increased and invariably different
stages of phagosomes. Some engulfed degenerating axon terminals
characterized by swollen mitochondria or synaptié vesicles could
still be identified. In a few instances, a cléar profile re-
sembliﬁg an electron-lucent type of degenerating axon terminals
has been observed within the cytoplasm of a phagocytic glial
cell, Only swollen mitoghondria but not synaptic vesicles or
other organelles were present. The oligodendrocytes, however,

did not show any definite reactive changes,



Electron Microscopic Study of Foémy

Virus Particles.

Wu-Tse Liu

B K H
Department of Microbiology, National
Yang-Ming Medical College, )
Shih-pai, Taipei 112, Taiwan, R. O. C.

Abstract -

In this»study, the morphology of chimpanzee foamy virus

particles was examined by electron miétoscopy.'Thin-sections '

 'of human and rabbit kidney, rat embryo and WI-38 cells re-
vealed similar viral morphology. Two categories of vzrus-like
particles were observed:‘small, rlng-shaped particles (nucle-
oids) 30~50 nm in diameter, with an electron-lucent center
and an electron-dense shell; and large, mature of complete
virions measoring 100-140 nm in diameter including the outer

shell and spikes of 10-15 nm,

The naked-nucleoids were seen as clusters or singly in °

the cytoplasmic'matrix;\po viral structures were seen invthe
nucleus of stationary or dividing cells., The mature virions
~usually appeared to arise from bﬁddings of the nucleoids from
- the plasma membrénes, membranes of cytoplasm{d vacuoles and
of Golgi complex. In this budding process'thé-externél enve~-
lope and spikes were acquired, This process was psuall& mul-
tiple, involving the production of several viriohs at one
site. With negative staining, it was possible to show the
morphology of extraceliular virions, With this method, they
' were measured 110-125 nm with a nucleoid of 70-80 nm, Pleo-
morphism was great both with negative staining and in thin

sections,
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A Morphological Approach of the Tarsonemid Mite Steneotarso-

nemus Spinki Smiley (Tarsonemidae) as a Rice Plant Pest

Y.S. Chow, S.S. Tzean, C.S. Chang and

C.H. Wang

Az £

Institute of Zoology, Academia Sinica Taipei
115, Taiwan R. 0. C,.

Abstract

Results obtained from a study of mouthparts and the
digestive system of Steneotarsonemus spinki Smiley by using
scanning and transmission electroﬁ microscopy and physiologi-
cal staining techniques prove it»as(an important pest of rice

plants. The cheliceral stylet of the mite can puncture the

soft surface or epidermis of the rice plant and suck the

juices. When the mite populatioﬂ is large in the paddy field,
it can also transmit sheath rot disease of rice. In the
second crop season of Taiwan, heavy sterility of rice plants
is possibly due to the large spread of this mite, Light and
transmission electron microéraphs of the mite's degestive

system are also shown.

Index descriptors (in addition to those in title): Ultra=
structure, Acrocylindrium oryzae Sawada and Spiroplasm citri.

¥ .
This research was supported by the National Science Council
NSC=67B=-0201-03(27) Taipei, Taiwan. R. 0. C,




Observations on the Mature Ovule of

ngbidiumlEnsifoligg

Yang-Chu Shiao, Yung=Reui Chen

woBE Fi*ﬁi*—’ék

" Department of Botany
National Taiwan University
Taipei, Taiwan, R. O. C.

Abstract

Self=-pollinated cymhidiums were used as matérials in

this experimeht. Ovule maturation was cbserved about 120 days

after pollination} Both the inner and the outér integuments -
consisted of 2 to 3 layers of cells showing prominent cell
organelles, .g., mitochondria, plastids, endoplasmic reticu-

ium and plasmodesmata. Amorphous mucilage occurrlng,outside

the outer integument was often observed. Hypostase.found near

the chalazal end of the embryo sac constituted a grdup of v
thick-walled cells containing a nucleus and little cytoﬁlasm.
The pollen tube entering the’micrdpyle has two‘Sperﬁ nucléi
aﬁd one.vegetative'nucleus; During the fertilizaﬁion, the
pollen tube penetrated the filiform apparatus of the embryo
sac and ejected the pollen discharges into the central cell,
‘Both the embryo sac and pollen tube contained many 011 drop-‘
lets, but only the pollen tube had starch grains. The dege=
nerated nucellus stained darkly and appeared in areas near

‘the embryo sac,
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A Study of the Fine Structural Changes in Post-Harvested

Asparagus Spears during the Toughening Process

C.Y. Hsia, Dorxis C.N. Chang
Department of Horticulture
National Taiwan University

Taipei, Taiwan, R. 0. C.
Abstract

Transmission and scanning electron microscopic téch-
niques were applied to study the fine structural changes in
post-harvested asparagus spears during the toughening pro=-
cess.

The results showed that the freshly harvested white
asparagus was already well lignified in the perivascular
fiber ring portion, while the green asparagus was still ale-
most non-lignified. With increase of storage days, progres-
sively more cell lignification occurred in both perivascular
fiber ring and vascular bundles, and it ultimately extended
throughout the whole spear. Most of these changes could be
clearly revealed 3-dimentionaly by the SEM.

Transmission electron micrographs showed that in green
asparagus, the structural changes mainly ocurrxed in the
thickening of cell walls, and the rupturing of chloroplast and
mitochondrial double membranes. In general, white asparagus
spears became thougher much more rapidly than the green spears,
mainly due to the rapid thickening and increase in lignifica-

tion of the cell walls.



SEM Observations of Cycas Revoluta

C.Y. Hsia, S.J. Chiou, Doris C.N. Chang
A 4% RE A R & E
Department of Horticulture Na

National Taiwan University

Taipei, Taiwan, R. 0. C.
Abstract

Cxcas‘revoluga is one 6f the mosf striking ornaﬁentals'
‘of tropic§l and éubtropicalvarea. Its'béautifulvgolden SpoOxXo=
-phyll. and dark shining greén leaves are quite'astonishing in’
the ggrdens.'In this study,‘we'obserbed these oxgans and
spores of Czcas’revolﬁta through .SEM., More details’have been
- revealed to support'fuither research dn,this plants'arev

of great importance to ornamental'horticulture.
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A SEM Study of Vasicules and Arbuscules Formation by Glomus

sp. Mycorrhizal Fungus in Rangpur Lime Roots

R.5. Huang, C.Y. Hsia and Doris C.N. Chang
¥ % HF A A k& F
Department of Horticulture

National Taiwan University

Taipei, Taiwan, R. 0. C.
Abstract

Mycorrhizal fungi are known to be beneficial to many
plants. In our preliminary tests, we observed these benefi-
cial effects of Glomus sp. on citrﬁs through different cul-
tural media tests. This report is a SEM study on the rela-
tionship between this fungus and Rangpur Lime rcots. Along
with the benetration of the fungus, both vasicular and ar-
buscular structures are found in the citrus roots. Among
these structures, vasicules are known to be the storage organ
of the fungus, but arbuscules though formed by the fungus are
main structures that are thought to be beneficial to plants.
When arbuscules are formed in the host cell, starch grains
of these cells disappear, and finally these structures will
be digested and consumed by the host cell, thus the mycor=-
rhizal fungi are also known as one kind of 'biotic fertili-

zer',




Disease Cycle of Rice Blast Caused by

Pyricularia Oryzae Cav,.

Hsin-Kan Wu
Institute of Botany
Acadawia Sinica

Taipei, Taiwan, R. O. C.
Abstract '

Pyricularia orvzae is an'impgrfect fungus. Most strains_
are mononucleated. Conidia germinaté,oﬁ'the rice 1éaVes at
temperature arquﬁd ZSOC; Appressoria often appear.sooh after
germination. |

Penetration takes place fhrough_epidermis ¢ells and/or
stoma of the leaves or of the panicle neck. The mycelium then
spreads toward various directions into neighbour éells. No
hostorium has been observed. After a short incubation period
(3 or 4 days), the fungus comes out mostly through lower epi=
_dermis (in the case of leaf blast) and produces conidiophotes
-and conidia, Thé myceilia which had invaded into the vasculér
~bundles grows longitudinally and more rapidly than that in
other parepchfﬁa cells. Thus,_it enlarges the lesion and makes
the lesion spindle shaped, Such lesions produce numerous co-
"nidiophcres and conidia oyver a period of several days.

The host parenchyma cells in the infected area dry out

~.-and/or have their organellae disintégrated so that the leaf

blade becomes disorganized andrthinﬂer in the central part of
" the lesion, ' _

. Evidences showed that hyphal asastomoses have occurred

’,»in the naturally infected lesion.
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Electron.Microscopy of Cultivated Green

Algae Chlorella Pyrenoidosa

* % * k

* * % -
S.W. Huang, V.C. Liao , H.C, Chen , L.P. Lin
e B = D
® & H B X & B % F # g F
* Southern-Asia College, Tauyuang, Taiwan
*k Department of Agricultural Chemistry,

National Taiwan University
Abstract

Photosynthetic unicellular algae can be cultivated by em-

ploying mass production techniques. Algal cells are harvested

and spray=dried into dry powder. Under the observation of SEM
each particle of this dry powder, consists of a few thousands
cells. The impurities of cells were attached on the surface of
cells. We have also performed concurrent ultrastructural analys-
es which permit the correlation of metabolic activities with
quantitative Stereological estimates of the volumes of cellular
organelles and with the progress of structural changes,

Under heterotrophic growth, C, Pzrendidosa‘formed auto-
spores in the mature cell, These autospores were released by
rupturing the mother cell wall. This strain accumulated many
starch granules, and reduced thylakoid number in chloroplast,
The structure of pyrehoid also diminished under heterotrophic

conditions. Being transfered into autotrophic conditions, the

~ cells recovered their thylakoid number and pyrenoid structure,
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and starch granules were reduced,




-Studies on the Rice'Protoplasts-UltraStructural' ‘

Changes during Enzymatic Isolation

Kwan~Long Lai and Li-Fei Liu

’Department of Agricﬁlture

National Taiwan University
Absfract

This paper reports the effect of digesting enzymes and

_hypertonic saline on ultrastructural changes of protoplasts iso~-

lated from etiolated rice plant,

. A& 7-days old aseptlc rice (Oryza sativa L. ¢cv Taichung

-Native No.1) shoot part was used for protoplasts 1solation. The
_materlals were put in 10ml enzyme sol, containlng_Z%,cellulase,‘
1% macerOZyme (Onozuka R-10), 2% KC1 and 1% MgSo4 in a 50ml Ex-
lenmeyer flask. The PH value was 5,8.The enzyme sol. was steri-
‘lized by a 0.45uM millipore filter. The materials in the enzyme
‘sol, was incubated in the dark for 6 hr, at!2BOC<for protoplast
isolation. After Ffiltration and cén?rifugatioh, the protoplasts
‘were then suspenéed‘in C.BM mannitol solution, the suspeﬁéion
"was mixed with an equal volume of the.mannitol sol, containing
1,2% agar, and solidified in ;00m temperature. For comparison,
?the’Shoot materials untreated with enzymé sol.;‘the shooté im-

jmersed in 2% KCl and 1%MgsSO, sol. for 6 hr. only were also used,

; 4
The ‘'shoot materials and the 1mm3 agar block containlng lsolated

fprotOplasts, were fixed with 2% glutaraldehyde in 0,2M cacody—

1late buffer, PH 7 2, for 1 hr. and kept over—nlght in the refrl-‘

fgerdtor and then post fixed ln 2% osmium tetroxide ln above
:?uf‘gr»for 2 hr. at 4° C, and dehydrated, embedded in epoxy

i?esin. The thin sections were stained with uranyl écétate and
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- clearly showed that these structural changes could induced by
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‘the margln. We found a kind of large cxystalline inclusion

-ranged on the periphery leaving large portion of transparent

lead citrate, and observed with Hitachi HU=12 electron micro=-
scopy with 75K accelerating voltage. The results of the expe-
riment were summarized as following: Most ‘of the isolated rice

protoplasts exhibited structural integrity. No structural rem=-

”nants of cell wall could be seen, and the plasmalemma became the

boundary of protoplasts containing nucleus, prOplaStids, mi-
tochondria, endeplasmic reticulum, Golgi bodies, and numerous
small vesicles. However, various degrees of structural changes
were noted in a ﬁortion of isolated protoplasts. The most stri=
king changes were found in mitochondria and proplastids. Occa=
sionally, seriously damaged nuclei could be found in deformed
protoplasts. Besides, plasmodesmata also proceeded morphologi-
cal changes under enéyme treated condition. .The somewhat swol-
len proplastids with protruded membranes in outer regions had

swollen stroma lamella, large space and a row of small space on

bodies in cytoplasm of rice protoplast instead of in proplastid

as reported by Fowke et al(1977) in soybean cell culture and pea
leaf protoplast., In Qeneral, inclusion bodies were regarded as é
a storage form of protein. In the mitochondria, the number of

cristae was apparently reduced, only very few cristae were ar-

area with their filaments, _ .

In order to understand whether the above.mentioned struc-
tural changes were caused by enzymatic digestion or simply by
osmotic stress, we carefully feexamined-the ultrastructures of
shoots treated with enzyme in saline solution and shoot treated

wzth sallne only. The phenomena under electron mlcroscopy

osmotic stress of saline, since thei abnormal appearances of mi=-




tochondrla and proplastlds were edasily found in Juvenlle leaf

tlssues which were plasmolysed with saline only.
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lead citrate, and observed with Hitachi HU=-12 electron micro-
scopy with 75& accelerating voltage. The results of the‘eipe—
riment were summarized as following: Most of the isolated rice
protoplasts exhibited structural integrity. No structural rem=
nants of cell wall could be seen, and the plasmalemma became the
boundary of protoplasts containing nucleus, proplaétids, mi-
tochondria, endbplasmic reticulum, Golgi bodies, and numerous
small vesicles. However, various dégrees of structural changes
were noted in a portion of isolated protoplasts. The most stri=
king changes were found in mitochondria and proplastids. Occa-
sionally, seriously damaged nuclei could be found in déformed
protoplasts. Besides, plasmodesmata also proceeded morphologi=
cal changes under enzyme treated condition. The somewhat swol-
len proplastids with protruded membranes in outer regions had

swollen stroma lamella, large space and a row of small space on

‘the mafgin; We found a kind of large crystalline inclusion

bodies in cytoplasm of rice protoplast instead of in proplastid

as reported by Fowke et al(1977) in sofbean cell culture and pea
leaf protoplast, In general, inclusion Dbodies were regarded as

a storage form of protein. In the mltochondrla, the number of

cristae was apparently reduced, only very few cristae were ar-

“ranged on the periphery leaving large portion of transparent

area with their filaments.

In oxder to undetstand whether the above mentioned struc-
tural changes were caused by enzymatic digestioﬂ or simply by
osmotic stiess, we carefully reexamined the ultrastructures of
shoots treated with enzyme in Saline solution and shoot treated

with saline only. The phenomena under electron microscopy

. clearly showed that these structural changes could induced by

osmotic stress of saline, since thet abnormal appearances of mi=-



tochondria and proplastids were edsily found in juvenile leaf

tissues which were plasmolysed with saline only.
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Protein Inclusions in Elongating Stipes of .

Agaricus Bisporus

- Liang=-Ping Lin
# R F
Department of Agricultural Chemistry

National Taiwan University
Abstract

Ultrastructural features of cells in stipe portions of
fruit-bodies are described. Stipe samples of fruitebodies
were harvested at three different elongation stages. membrane
complexes are evident in the cells, Extensive occurences of
vesicles and vacuoles in the elongating cells of stipes were
observed. The insoluble protein is concentrated toﬁards the
top of the stipes, but the upper parts of the stipe showed
the greatest decline in insoluble protein during the stipe
expansion, ) ‘ .

The prominent features of all stages of stipe develop-
ment in. A. bispoxus are large membrane-bounded protein inclu-
sions with flattened faces. Just before openihg qf pileus
these inclusions appear to rgacﬁhtheir maximum size and com-
pletely £illing the enclosing membrane, Protein inclusion
possessed a crystalline substructure, Attempts to quantify
the distribution of. protein inclﬁsions using .electron micro-

scopy were unsuccessful but chemical analysis gave the

~ patterns. Appearence and quantitative changes of protein in-

clusions suggested that such inclusions participitate in cell

expansion during the fruit-bodies devélopment.



" High Voltage Electron Microscope in Biology

"Prof. K. Hama M.D.
. The Institue of Medical Science

The University of>Tokyo
Absttact

vThelmajor advantages of the application of high voltage
electron microscopy in the field of-biology'are
1.'higher penetrating power of electrons which enables
' the observation of the thicker specimen ‘ |
2. lower beam damage to the specimen
3, hlgher resolution .
The first and second proberties are especially nsefnl*
in the biological research., At 1,000° KV, epon sectien'ef
over 5 um thick can be observed with reasonable‘resolution;
Utilizing this property, the three dimensional organization'of
'neurons and glia cells in the central nervous system was ob~- .
_served. The detail of the branching pattern ‘of neuronal and

gllal processes was flrst analyzed by hlgh voltage electron

-

-mlcroscopy of Golgi 1mpregnated material.,

The exposure time for the electron microsc0pe'autdradio-
-graphy”conld be reduced remarkably by using the thickbspecimen.
Some examples of this field will also be presented.

At 800 KV, the beam damage to the specimen was estimated
‘tO”te about one third of that at 75 KV. This preperty together
with the first one, the higher penetrating power of electrons,
opened the _pbssibility of obseiving the biological’ material at
"the more‘natlve state..The ebserVation of ﬁydrated bidlogical

specimen using an environmental cell will be presented.
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A Review of the Ultrastructural Changes in

Myocardial Diseases of Various Etiologies

Ying-Shiung Lee M.D.

Cardiovascular Division,
Department of Internal Medicine,

Chang Gung Memorial Hospital
Abstract

Electron microscopic studies on the ultrastructural
changes resulted from myocardial diseases of various etiolo~
gies were carried out in patients with congenital and rheu-
matic heart diseases. The speclmens were obtalned from the
myocardlum of the right or left ventrlcles. The tissues were
fixed with 3% glutaraldehyde solution followed by 2% osmium
tetroxide, and then stained.with\uranyliacetate and lead ci~
trate, The ultrastructure of the myocardium was examined in
the Hitachi H-500 scanning and transmission electron micro-
"scope operated at 75 KV, The ﬁitrastructural changes were
summarled in the following.

' Degeneratlve changes of the myofibrils lnvolved the
myofilament and the Z-lines. Loss of myofllaments involved
one or more sarcomeres. The Z-lines frequentiy showed struc-
‘tural changes of the shape and size including thickening,
diétortibn and fragmeﬁtation of the Z~lines. A peculiar change
referred to as streaming of the Z—lines‘was often observed.
Target.fibers which were related to streaming of the Z-lines
were not infrequently seen in severe degenerative myécardium.
These degenerative changes of the myofibrils were reflected
in the configuration 6f ﬁhe muscle fibers, the surface of
“which often became indented or presented sarcoplasmic prb-

jections. Disarray and loss of the myofibrils were accompanied



by changes in the shepe"and size of the muscle fibers.
Rege:ding the regeneration of the'm§ofibrils,~numerous

fine filaments and'welleformed myofibrils scattered through-

out the sarcoplasm, particularly in the subsarcolemmal area.

The common changes of the mitochondria were marked vari-

-ation in their numbet,'size and shape. The mitochondrial

cristae became less electron dense and underwent'fragmentetion
andleventually disappeared. The intramitochondrial granules
increased in number, Glycogen granules were noted to be accu=-.
mulatedvin the mitochondria. Vesicles,"vacuoles, tubular
structures, membranes~and myelin bodies appeared in the
mltochondrla. ‘ o -

The nuclei were often enlarged with peripheral conden-

satlon of the chromatln 51tuated chiefly at the nuclear margln.

One or more prominent nucleoli were often noted Frequently

the surface of the nuclei were indented. The Golgl apparatus
often presented more flattened tuoules with termlnal expain- °
sions. ' » . »
The morphologics change of the longitudinal sarcoplaSmic

reticulum wasiunfolding and distention. The rough sarcoplasmic

‘reticulum was more abundant. The transverse tubular system

were particularly enlarged and expanded, which sometimes
showed a honeycomb structure of varying size. ’
The glycogen was often increased and accumulated

throughout the muscle fibers, but especially between the

f»myoflbrlls and under the plasma membrane. LlpOquCln was

often observed. Vacuoles and autophaglc vacuoles of varylng
size as well as myelin and membranous bodies were often seen
under the,plasma‘membrane and between myofibrils., |
‘The review illustrated the manifold ultrastructural
changes of the human myocardium in heart diseases of various

etiolog;es'that might underlie myocardial failure. An at-

tempt was made to correlate these-morphologic changes to
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functional impairment in heart muscle.
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'iMorphometric Electron MicroscOpic Studies of Cardiac HypertrOphy

i

---~stng Different Experimental Models

Y.T. Sung

R 6 T
Cardiovascular Division,’
Department of Interanl Medicine,

Chang Gung Memorial Hospital
Ahbtract

Morphometric chahges of cardiac hypertrobhy\and its-regrea-‘
.sion haee been studied using. three different experimental models
in the rat. ‘ ‘ ' |

1. Left ventricular pressure overloading from constriction

of the abdominal aorta; '

2, Iron-deficiency anaemia;

3. Chronic isoprenaline administration,

Aortic banding in young (21 days) rats caused gradual con=-
striction and led after 3 months to 53% hypertrophy which regres=
sed to normal 11 days after removal of the band, Morphometry
showed no changes in myofihrillar or mitochondrial size which
. reverted to normal 11 days after removing the band,

~Izon deficiency (from 10 days of age) led after 35 days to
5% hypertrophy, which only. partly regressed up to 43 days after
giVing iron. Morphometry_showed no change in myofibrillar but an
increase ie mitochondria1~volume’density without change’in sige;
these changes reverted to normal within 10 days.

Isoprenaline (Smg/Kg/day) given to adult rats for 10 days
led to 52% hypertrophy, which regressed to normal 14 days later.
Morphometry showed normal myofibrillar but reversibly increased
mitochondrial volume density as in iron deficiency but here asso=-
ciated with an apparent decrease in mitochondrial size,

Mitochondrial numbers appeared to be increased in all three
e | L | | 47
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models of comparably sever hypertrophy, though there was no mea-
surable increase in mitochondrial volume denisty in the mechani~

cal overload model.



Glomerular Microfibrils in Renal Diseases

Hcy-Chi Hsu, : DQD.'S. y Mc s. (Path) .
Department of Pathology, College of Medicine,
National Taiwan University

Taipei, Taiwan, R. O. C.

i Abstract

1 Small microfibrils of about 100 £ thick have been-well
idefined in connective tissues in association with a variety of
wstructures, but rarely described in the human glomerulus, In a
wprev1ous report (Hsu HC, Suzuki Y, Grlshman E, and Churg J: Kldney
Internatlonal, 1979 in press), a systematic study conducted on
‘a comparatlve basxs has demonstrated the exlstence of the glo-
‘merular microfibrils in the peripheral capillary walls in addi-
‘tion to the well=-described mesangial areas. An ultrastructural
similarlty between these glomerular microfibrils and the connec-
tive tissue microfibrlls is also demonstrated The ‘present report

‘will summarize the occurrence of glomerular microfibrils in var-

;ious renal diseases, including chronic renal allograft rejection, -

5The glomeruler microfibrils, when present in the peripheral ca-=
‘plllary, are exculsively in the widened and usually lucent sub-
endothelial aspect of the glomerular basement membrane (GBM).
Ev;dence of gradual incorporation into the GBM is also demons-
trated. The pathologlc 51gnificance of the occurrence will ‘be

discussed , ~
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The Ultracytochemical Study of GERL in

Hepatoma Ascites Cells

J.J. Wang
EAN 3
Department of Biomorphics
National Defense Medical Center
P.O. Box 8244, Taipei, Taiwan R. O. C.

Abstract

Acid phosphatase (ACPase) and thiamine pyrophosphatase
(TPPase) are the marker enzymes of lysosome and Golgi appara-
tus, seperately. They were used by many investigators foxr the
demonstration of GERL area in different cell lines histoche-
mically or cytochemically,

Both these cytochemical methods were used to define the
GERL area of Chang hepatoma ascites cells in this report. The
influence of dimethyl sulfoxide (DMSO) on ACPase reaction was
included,

The results showed various reacting sites of ACPase on
lysosomes and Golgi apparatus, and TPPase on Golgi apparatus

will be discussed,
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