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Antidiuretic hormone content in pituitary gland of
rats housed in continuous darkness

(Sakar-Tomokichi) *

K

Healthy male rats of Wistar strain, weighing about 100 g., were divided into the following
four groups: 1) normal control rats (group C), 2) blinded rats by surgical removal of
their both eyeballs (group B), 3) normal rats housed in complete darkness (group D) and
4) blinded rats housed in complete darkness (group BD). All of these animals were kept at
a constant temperature of 20°C. for periods of 24, 48 and 72 days. Antidiuretic potencies
of pituitary extracts obtained from these animals were assayed by the intraperitoneal injection
method of Birnie using well-trained assay rats.

Average content of the antidiuretic hormone in the pituitary glands of 26 normal control
rats (C) was 368+8.3mU. per 100g. body weight. In blinded rats, either kept in usual
lighting (B) or kept in complete darkness (BD), the contents were in normal range after 24
days of treatment, but later tended to decrease slightly. There was no difference in the
content between group B and BD. In group D rats, the content decreased markedly ; even
after day24-darkness it decreased to 233+15.3 mU. per 100 g., that is, 60.8 per cent of the
control value. The lowered figure remained unchanged at least until the 72 nd. experimental

day.
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Table 1.

. Antidiuretic Hormone Content in Rat Pituitary
Gland.

ADH content (mU.)*

No. of e e e

Group rats er gland PET. 100 g.
per g body weight

c 8 6684331 383+16.6

B 9 5934405 3671226

24 Days 1 11 4174269 233+153
BD 10 6301276 398+24.3

C 13 7734283  357+9.0

B 9 6144349 3204103

48 Days 13 3874206 2214154
BD 8 5994281 3274107

e 5 7304443  363+15.0

B 8 6444401 324152

72 Days 3 9 3984125 2471118
BD 10 6271401 3124139

* Mean value -+ Standard error.
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Fig. 1. Antidiuretic Hormone Content in Rat Pituitary Gland.

¢c B D BD

13 9 13 8
48 days

B D BD
9 Il 10




BT RIS & A L O FEAFIRH 1= v B 493

HEvx k9.
REEHHLUBHROERETHE L B
L, BENKRBV-BDELEZHETS L, &
BIUORIEFRDENEZI L, WMEOMicaL
EZRFAHLER . Z0Z EZRBSAOHM
Bic b A XRE T 2 OME 2, T EHA
ADH Bit{Ub B LBV LERL TV 5.
OFREHEF A I ZHERECRVIZDET
. TE{k ADH B2 &b CHEERBY &R
WL, 2404 233mU/100g, 48H% 221 mU/
100g, 72H% 247mU/100g &#Y, Zhbd
OEFBIED % £h61.0%, 61.9%, 67.9%
T Ehroiz.

. # 7%

Fiske and Greepl 134 X3 ¢ EREICH
EHY 5L, Gomori FJYMEORELT b NI
kBT 52 L 2 #% Lc. Gomori #]
QAR BIER IV E VL ERCEET S LR
FmoEETH B0 5, Fiske bORBERFERD
bAhBLYUATEED ADHEEXPBEIT50
DEFREELND., ZOWREAERICL T
EIHEE DN, LbZoRdE, HEKEH
Michbbhsboninl, BEHAE2UHTT
FEfk ADH i3+ TeHRED61% B L,
ZOBVRAETORCEROERE & 78 » 5
7.

WERECHEE L8 T & IR ERE
BIBfTOH D Z L HBRERP LN TH YO,
bhbhb I EmELRED. ZOBTEITE
fkgonadotropin® FUHFIRIC & 5 Z L BN T
5 5. HIEH 5 Dgonadotropind i H 231K
TEBIC X » THBHICHAESTO D Z LidE
CORMA VR, FRREAFIC L DR
BATRER TEIC BT 5 neurohumor D EA
BB /R¥ 5 h 3. Benoit and Assenmacher?
F b iR iz 513 5 Gomori FJYLdE O &
PR OIBAT & AT+ 5 HEH 5, gonadotropin
HHE T Gomori FYEIcEET L2
Ao, Ui L Z OMRSrIMERLIC hypophysio-

gonadotropicZs{fEF & b > HMES HL Eh
HLVHHHARRED L ZAMLELN TV
V. Gomori FJeWE DY & PR OIBME L1,
FATLThHE bR BFEOBHRTH 52 b
B\, RREZZTHRBLY 52 kik, Gomori
RV D B LR TR 317 % %4E neuro-
humor D EAFREMERTHZ L ThD.

B RRECHE LIRS, RBsto
Rz & TR B T A R OERS RERT
57, NAWRCEHETOEILPBZ 50
bEZONDE, I TAERTRGRKE NG
Liex AI &2 v, 13HEEEOERENIC,
MBI ENKCFAE L, 20o/FRE ko &
BY, WiEEL b THEE ADH BCBEORD %
Hiehs, WEECEE EZR 2RO P ok,
IDZELRFAIRBVTEEZ DRI
35 MRS oF ik T EA ADH B8 L
BWILERHBLTYS, 205 IR
FA R I TREEFRP BRI KD T TEE
ADH BitdbE YV REVEERP oD, T
NCRLTERA X e EEBBEIFAE L L
i, ThH TEELRY & 2. KEHEK
B DH E T, ZOEOF X 3Rk
HEELRLTH 2, MEErEMAERE (D) @ .
B TORBEEREEECTZPICOVT, £
DEHIEHAL P TR, BELEGEZL b
5, BERACbhZ > T&{HEBEz N
e, DEMEEESZNCERLTY S0
bz, 3ViIENHEo S 1 i i
g > & fR] Do PRI 72 BB DS BUR TR AE R 3
B b4, Becher®O KL BN <
WO 3 neuron JBIT H B /NG O MK ARFER
EESWEREET A LERLY, TLTZ
DR IR S & AR TR & & SRiDHy
T B L Ex . Li L Becher 0#igic
BAREERE LD Y, 2 LICF ORI WIE
OAEBRERICOVTHLPTRCEL, Th
ERILE L TAERBBEC OV TEREZDCD
FILREEBEVTHSHH. ZOREOVT
i E BB ZRIER L.



494 WH—ERBRERE » X I OTEAEHFIR AL v E

V. #

RE 100g FBOMEEROIZEOL L
Wistar RS v % X2 23MEE (C), B3k
e (B) HENHEEER (D) B X UHRRA
HEERNEER (BD) o 4#tichbd, £HETH
Fhe4H, 48F, 2HMFAE LD b, &EE
D THEAE ADHEEZE LIROFEREHL.

1) CEoTHMAE ADHEEIIFATRIRIC X
OTHEERERTHZ L, FE100g%Y
5 368 mU Th ol

2) 24 BEDOBR LUV BD B TEK
ADH iR CHLURLAEOEIER LD
P otehs, 48H B L UT2H B TIRIEBEOBE
mERD Lic, L LEEOBIxvSho%E
BRHBICB O TCOREBDOEEALD» 5T,

3) DEETIIFAE24HRB LV ¥ Tictho 38
rHELTE b CHEEL ADH SEOBD
BHELN. ThbbLEHE24H, 488, 72 H
OEEITCE L HI L, D 61.0%, 61.9%,
67.9% LT X oic. L LAENGEERHA
¥oDEEO ADHEBOBCREEDELRD
ol

Bk edhich, RIGBIEREILHRE & iy
W &, BT &G - A B R A BRI,

D bEEELELET.
AE A2 B SR e R TR R I 1
AP e B S Rl A R U R T

X i

1) Fiske, V. M. and R. O..Greep (1959) Neurosecretory
activity in rats under conditions of continuous
light and darkness. Endocrinol. §4, 175

2) J. Benoit and 1. Assenmacher (1959) The control
by visible radiations of the gonadotropic activity
of the duck hypophysis. Recent Progr. in Horm.
Res. 15, 143

3) Birnie, J. H., Eversole, W. ], Boss, W. R,
Osborn, C. M. and Gaunt, R. (1950) An antidiuretic
substance in the blood of normal and adrenalecto-
mized rats. Endocrinol. 47, 1

4) Ttoh, S. (1954) The release of antidiuretic hormone
from the posterior pituitary body on exposure
to heat. Jap. J. Physiol. 4, 185

5) SRSk A (1960) € 4 3 v Bs RZ % X 1 DK
#oex v 2, 187

6) J. Hammond, JR. (1954) Light regulation of
‘hormone secretion. Vitamines and Hormones 12,
157 .

7) WKL - BEHRE  RFER)

8) Harris, G. W. (1955) Neural control of the pituitary
gland, London Arnold .

9) Becher, H. (1953) Beitrag zum feiner Bau der
Retina. Ver. Anat. Ges. 51, 166

10) Becher, H. (1954) Uber ein vegetatives, zentral-
nervises Kerngebiet in der Netzhaut des Menshen
und der Sdugetiere. Acta Neuroveg. §, 421



(J. Physiol. Soc. Japan (1962) 24, 495-498)

RORBREICH T2 BREGEEER (CR LT

612.825.1:612. 846.3:599. 741. 1

Cortical centres of eye movement in dogs

& o

"R 5

(1mar-Sadao) *

According to the classical work of Sherrington and others, centres of eye movement
of apes and monkeys are situated at the frontal and occipital gyrus. The author could not
find the same areas in dogs, but.he was astonished to find them in the inner side of each

hemispheres as shown in Figures.

IRECESNEEE B 2 W9 7 vt UV —,
PREEZ 4K - T Sherrington? PLsiesg— h D%
PREp B HDDVS) gL 2 AREE B L i L E T
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B[O 135 % v T o 18 - o IRERGE D) K
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HEAIEEBRIC XU i IR IRERE T ST 3 P
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* R RS S A B s
Dept. of Physiol., Nihon Univ, School of Dentistry
(PEFI37T47 B 9 B2

HkE v,
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Y. EERCHEIRALAN A O RTE 3 O IR
BRIPAR OB, WIBEREEM~FIF BT 5.
Z ofRiEE H:FE R H (Conjugated-Deviation)
LA BT BETITH 5.
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Preventure action of acetylcholine against heat
block of conduction of nerve

L NS

(TakasHiTa-Hiroo) *

(ABHIE O — XSGR BB D R ik » Tirbhe. BT 5.)

As generally believed, acetylcholone (ACH) can be found in almost all excitable tissues,
without an evidence to play an important role for excitation or inhibition. The author
presumed that ACH had a protecting action against harmfull agents given from outside of

tissues in reference of his experiments.

1) Blocking time due to high as well as low temperature conduction of toads nerve
would be delayed when a small amount of ACH was mixed.
2) A small amount of ACH protected the heat coagulation of egg white.

= B
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Fig. 1.

Comparison of temperature of blocking the conduction of nerves.
A) shows a device to rise the temperature of both chambers through
which nerves of frog were adapted.

B) shows the details of the stimulation electrodes and nerve muscle
preparation. A thermometer was inserled into each chamber.
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Table 1. EROHE T HEEEE
Blocking time (sec) 240 300 360 420 480 620
Blocking temperature ("C) 38.5 39.5 40.6 40.7 39.0 40.0




AT OB T X 5w o RIS GWIC K 3% Acetylcholine ol (A

s B B AR ThE s B e b,
R 2 2 U2 BR S PITATRIRIC X Z 83D
LI, MhoiEch 38-40C ORI TEY
39.3°C oIk % R .
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Table 2.

Blocking time (sec)

Blocking temperature ('C) —18 —14 —15 —13 —15
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Table 4
5x107% ACH Ringer’s Solution Ringer’s Solution
Blocking Recovery Blocking Recovery
N - _ o —
Time Temperature Time Temperature Time Temperature Time Temperature
1 42°C g 40°C 9 40°C 7 37C 9
40°C . 9 38°C 1 38°C 9 31C 13
3 41°C 9 39°C 127 38°C 8 32°C 11
B 41°C 11 27 39°C 10" 40”7 38C 8 33C 1
5x107¢ ACH Ringer’s Solution Ringer’s Solution
1 43°C 10 31Cc 16 42°C 9 22°C 18’
2 43°C 16’ 25°C 19 42°C 15 23°C 22’
3 42°C 8 257 40°C 10/ 39°C 15" 30" 37C 127
4 43°C 6 32C 9 39°C 3 27C 12’
5 42°C 9 28°C 14’ 40°C 9 38°C 127
FooB 43°C 9 48~ 31C 13" 36” 40°C 10" 107 29°C 15’ 01”7
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3 41.C 5/ 0// 39°C 8/ 0” 41°C 4/ 0// 36'C 17/
B 4 5 107  40°C 7 6’  42C 5 07 34C 1 3
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Table 5
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5x107 ACH . :
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5X107*~5x 107%% & ¢ Ringer JA¥% T3 — 14~

—18°C ciEEpEAEY, iy ACH »°fF
HEF B3 HMERICT 22 L ELZTRY. HBRD
BRI A 7 BRICIREE DB L34~ CTRAIC
CE BT & R 5 & &REe04yicxt L T104)
DEXFTHENES.
SERMEERRICHT 2HDEOHE
HacEaaRawe ACH Lidflic 2, 3 #&
OALEESE & v CEIRYE CWRIR IS 515
WA g TORBRELT - 72, hOBEHV
Fio g4 < Ringer L LT, BEICH]
Wk~ 7z L RIRRIC L, oAl o B AEA 2 Ringer
BIRE LTI bAT, HBEL Lz,
EEBEC v L Tk NHBr, 2x1072%9,
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— 5V Ringer ¥, 2X1073% TIT - 72 ii&
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BELDThs. H4RF—HIERL, h
BEEEEHCEFRE R L0 TH B MR ACH
E <L b B DR BEELE A & TR VB RN
LThF- TV BRI FOEZFVPSLLT LY
FHETHEEERT.

Fig. 4.
The coagulation of egg white solution laid for
60 seconds at 83°C.
The right one has completely coagulated, but the
left one with 5.0 x 1073 ACH did not.

&

AR O SR O —MICBRE OB E: 5 2
TEEPE RT3 L.

1) BRIk D fR SRR LTE L
BRE LIREE & oz, TR o B4
b o FT—EOEE CHEIT 5 FVRE - 7.

2) {RIEICAR 2 B P Tt LT b iR
KD 5E LR HEiRHoREC» 2D b
FTHHNRER & FEE ORI I3 E—EIE % T
L7z

3) ERIEAREICR U TIEE 1Xx107-5%107°
mol ACH % Ringer %HIZNz TH < Lfilh

B

DA LRRERER 5. Blb ACH B3 HERK
EEEES,

4) BRI lov T 5 BEGE R —E PR L
B, EbICREL TET 2FIC X 5 HEKE
CEDECORBEROMRERELZ RS &, HKo
R Y Ringer IWIROBE OWRERE L Y
BB NICERETH 5. ,

5) RIRIIR 2 =& PhTicxt LT ACH @
TFHEREREZE <.

6) HA4Lc ACH L4t o#pE, Blb NH,Br,
ik 2 & 3 v, Ascorbin #, Adrenalin %X
EIRBRE IR LT b IRIEMEIC S L Th ACH
OMEER T IR,

Ta B RS, HAATIRRIE 7 % IR B & 1
Dt B BEGHBAFE L BRI R 7 5
B OEERET D LT BAKRF R R E
FEAEHE AL oz T2 HlRE L #7585 <
S UBEO X DS OB ERT HRETHD. NEILH
BB BRI — L O B AR 5 1 5
WEHSRB Lo X5 R L EEECEH L
Bfe T AAKRSE R YE FHERR AR E
BB AL L 5.

X B

1) Chung, H. C. and Gaddum, T. H. (1933) Cholines-
terase in tissue extracts. J. Physiol. 79, 255-288

2) Dale, H. H. (1937) Transmisson of nervous effects
by Acetylcholine. Harvey Lecture PP. 229-245

3) Feldberg, W. Vogt, M. and Pale, H. H. (1953)
Release of Acetylcholine at Voluntary motor
nerve endings, in Adventures in Physiology

4) Fulton, J. F. (1955) A Textbook of Physiolgy

5) & FaLsE « 451 =EE (1962) ZRE E O BB E
<% Acetylcholin D2 &fF4 #H30%

6) Loewi, O. (1921) Uber humorale tibertrag barkait
der Herznervenwirkung. Pfliig. Arch. ges Physiol.
189, 239-242

7) Nachmansohn, D. (1950) Studies on pernsebility
in relation to nerve function ; metabolism and
functions. 78 ; Biochemic et biophysica acta 4,
78

8) Nachmansohn, D., Coates, C. W. and Cox, R. T.
(1941) Electric potential and Choline esterase on
the electric organ of electrophoresiss (Linnaeus).
J. Gen. Physiol. 25, 75-88

9) ILiMwHE (1962) BRFHMEOREBRE TS
Acetylcholin D EEIFT &R 30
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Talv) ACKDHBREGERCHTDIT7F—LIY >

D RAEE R

612.816.3 : 612, 014. 469 : 615. 711. 7

Preventive action of acetylcholine aganst blocking
nerve conduction due to formalin

BOF M k-4 HOH B-M OB F X

(TakasurtTa-Hiroo « Imai-Sadao «+ NamBa-Hisao) *

When a small amount of acetylcholine was mixed in formalin solution, time of blocking
of conduction of toads nerve was delayed than when without ACH.

BZE R DRI AN T DLW E B
Acetylcholin ©% % Z &%, Dale RUH D
RIZEVREBENDY, ROT, Mo
BEISHERIBCRTORLS 0 MEEWE TH
HENEHE N, HoBPiReRcy, X
HENDIS o £ gz b Acetylcholine (B
TA.CH) 76 CHOBENEET 5 E1H
BT T,

Nachmansohn Z o EE2S>, A.CH
YTy P AICRT 2 REGEOREY &
FEODH T L, RS0 o BB BRI Cic B
ELESHCEREELTESLOTES LR
CCRE%?., Lz Ao Nachmansohn o
KL CRBAREAFE P iz A.CH
DI » b 52 THREBEZ B
SEHRVEERILLESL. LrbiEb L Na
chmansohn OFIZH L TEEBE L 2R D HIE
—{k, EENICOA L TR ORMAIEICE S

DTHES 5 h. ZH50 1 NETRBROBER

o 5 BRI AEICR B EE R I 7o v
L, chichED ACH iz TR LZEL
HUFEMHIET 52 L 2HE LT3,
EHREIWREOMEKOEER L LTHY
BB RN Y vEMROEREA L LTH
vithicsd s A.CH ofEBicit v CEB %
BTz,

* HARREREMAETEHE
Dept. of Physiol., Nihon Univ, School of Dentistry

CRRRISTSET B 9 A A2

ERIC 7RI o Bl A B DERE
BAT, RBREEIEEEEL VY, oRE
A B R R AR A L, T 7 4
VTR LIk v — N R BB E BB S
EHO PRI CHEEM, MHFEERHE2.0mm
OREERE FE L, RERICXER 2V, B

BREHRT.

A B iR o R O MRS (Perineurium)
FHOUOBRELTES, WOMIMICHENHE
W AN OBRER b i MR I SEVATR
BER L, W B mERE PRI
XoTHRTS.

Pk DS 75 b LARE S PETE S N I
RZEH L7z, HWBHEF I MhoBE R T
Ringer BWIRCBEL TEHEBETZOEL.

® B KB B

BN B0 S B iR B AR AR 2 f2 A A
L, —Hix&/ <Y Ringer HIRICRIEL,
5k s & FIYEEE AV < U~ Ringer YK+
w A.CH 28E®LbLOEBVTHOREE
Eedkaat L TR .

Bt 3% &/ < Y v Ringer IR L 3% &V
< Y v Ringer ¥&#kic 0.001% A.CH %&%F
FLDTb O LICH TRBREAT - 7B 1 R
RTIMERE L 2 Y, ERWFE, srv<
Yy v Ringer DS 1IN 134 38 Tl %
L, tbhic A.CH Bz b THES b DT
V23 L EBE LD TS S,
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Table 1
No. 3% Formaline 3% Formalin Ringer

Ringer Solution with 1073 ACH

1. 12 min. 13 min.
2. 7 min. 7 min.
3. 10 min. 14 min.
4. 29 min. 30 min.
5. 7 min. 42 min.
6. 15 min. 33 min.
13.3 min. 23.1 min.

DEIZ 15% &< Y Ringer &ithic
0.001% A.CH %l 72 b Dicity T O Rk
0.75% &/< Y » Ringer gL LT A.CH
EMzizb DL ULhb & BHH & ety T ERR
BRI,

w= ) CPEE 03% L LT, LT
—J5tX 0.3% &/ <V > Ringer %ikizc A.CH
% 0.0001%MN% 72 b D& AV TEREFT - 720
H ORI 2 K THIHE T 2 BI04~ 2 p¥f
205 Th 57Dtz LT A CH &8 Rkl
Do P IETIRERE 2 BpRE435- 2 BRR524y & 7

-7,
Table 2
No 0.3% Formaline 0.3%, Formalin Ringer

’ Ringer Solution with 10™ ACH

1: 134 min. 163 min.

2. 139 min. 172 min.
3. 142 min. 168 min.

4. 130 min. 171 min.
136.2 min. 168.5 min.

BEXTICHS
EREMBIET B LAV = ) VT X A IEE PN

Chlch) (HHBELLEDT 2= ) vizktL
TH) Hs»ic A.CH BAOBGEAETAEICE
> THERFMZERE LTES. KoRisRE
SRITTRT ML, A=) vORDOESY 1
EThid ACH 18 Ths. BiclhES 135
DEEEICEEC T, BT 3HRICNT 2 5iR,
REOEEFWFICEV TR LR A.CH o
WiEf 2 3G L TES D, (BEOE) R <
VyomEEHEEEF K L T4 A CH
BHa s HFEERPE D L EbRIER bR,

. Table 3.

Formaline Blocking time ACH. Blocking time
0.3 94 136 min. 1074 168 min.
0.759, 49 min. 1073 50 min.

1.5 9, 43.6 min. 1078 44.06 min.
3.09, 13.3 min. 1073 23.01 min.

Ra A 21024 b IRAATIIR B Ve B TR ARE B %
Y 12 3 BEILSHBRE B - L R e B B o
BaERT D LI B AKERSS BN S B 18 -
COPLEROBEET HUETHD T

X LN

1) Dale, H. H. (1914) The occurrence in ergot and
action of Acetyicholine. J. Physiol. 4§, iii-iV

2) Nachmansohn, D. (1946) Chemical mechanism of
nervous action, PP 335-50 in green, Current in
Biochem Rescarch ;

3) EBRIE—RB (1961) SRABHERING 3 1% OB
GRS 214 '

4) FFEAk (1962) I DA LIC X % MHE SIS F rh
Wriext3 % Acetylcholine OB EER H A Bk
24, 499-505

5) ILHJEKE (1962) Bkt o B EE 35
Acetylcholine DFBHTEE T &4 30
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FIEERFERER (00F)
W FEFI364E10 4 21-22 A
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BT & MFE SUNERIR A M HRES

16. X# # - FEBRT (BRAEKE 248
Ca RU* Glucose RERDOAMBEENBICRIE

TRE

RN RRoSEEe L, Ca REELREYR
BLTWBZ LAMORERETH L. HAED
FRERRHE T O T BB (BT Glucose 12
PDEDLDTHHZ LB TS, HEOH
RETIIA V7 7 = FOMEMREHCT, £D
B A ESAEEECHEN, Nalack TIXZD
B Ao & bhwst, Calack 1§25
L ERAMET L, 305 #Ic e BEhERE
I e % k FERC BRI 3\ TR B D B
Brkiheo R A bR B R R,
B o THREDLEEE-F VERE e R T %
Glucose 08 Ca DF&EE &% DI KIKIEE D
KRB OWTHR L. T Ey FORMEET
slice % b, Tyrode, Ca—free, Glucose-free ¥
A, 37°C, 6] P¥ XL incubation L
to. T OEE 2 K slice D—Hiw L HHIL,
HR2, 4%, 6NHLEREBR BT %
P32 ¢ incorporation & BEIEE DM E & & 1.
incubation %, Hokin O HEEICHE - C lipid %
M L7-. dry ether "C# 3 protein & bound L
T\ lipid (Free lipid) 2 hhH LU, O
& chloroform, ethanol {E¥% T lipoprotein % i
HLi%. ohbo lipid 33— =278 < TH
BE L, specific activity %' Total P %it5 2 &
X »C lipid #0b00lEE A, TOME
iz X %L bound @ lipid % free o lipid % %iC
P% incorporation (B DOREE & Fic M L TL
RSB, ik L lipid BfkiL Glucose-
free TiL control I L < » &4 L, Cafree
DOBAE free lipid X EFLTWHDRKL,
lipoprotein {3 LT\ 5. ZOERTOD lipo-
protein (LJE#ER, D lipoprotein 7213 & 13 0iE 2
LRIV DT, ZOF— 22vbiE bIC ML lipid
COWEREBET S LR Wi h &, Ca,
Glucose-lack 12 sV} 5 0 B LB ES s Kic
AN BBEEREHETAMR E L DD TIXRVD

LiEbhs.

17. ®kift -+ EH B HESE (W24
) ‘

MBS EHOMBABMRICONLT

WER R BRI LcHLBR T 2 =5 Vi
SLCHBR GRS, MEOESH 2 Eoii
DESHIEE R R S8 LT HIRHER OB AR
WAL BEGE L OBRERE L, theTllEN
DEf O — BB oW THRE LK.

T2=FvikEEds L, EAEOCHRNLESE
EBNHIE S TR BN BT L, MBI RBLM
Bz, 2 EoMlakoBSMEE OIS 5
IR FEIIE S BT T, & 4 ORIfaOEENE
L Y R 2R HEATHRIE U RN S & L2,
MR DB & SRR Z L Te b, B4 Df
RSB I AR & 7 » T . FHEDIHRERAC
i, R OBEL M - T IEE RO
) X AFBRIR L D IRMBE L Tn o 7end, M
RSB THRAO ¥ FEHEMLOKE ERELT
BL0bH o7, MBILHHIC ST 5MRIEHO
FBH: S B A AT AR R O BERE X %
BRI, Fhboftokmcd XIKRE T
5. X, MEOEHT SV T TEED slow or
small depolarization 233 h, T O 1 2
ectopic pacemaker ¥} % oscillatory slow
potential T b, fllidBEEERR#E D action potential
PG OB A ME AN L CEBLKBEMCIA - T
T e#E2x bh, Zh%i “junctional potential”
LD . :

BN OB O IR BRI o 5 & 1T
BEEBOBIDES, L s - T junctional
potentidl L X - CXEBDTHH .

18. BERH— + WWT—3B (RIGKRHE 1 4:20)
FERBBEABROEM (EERNEVICLD)
CRIFTREHARILEOHE

TEPIBIC & ¥ h B REAIKEER O B 2 H9HE &
LT, Testosterone, Methyltestosterone, Andro-



o

stencdione, Androstanolone, 45-Androsten-38,
178-diol, Stigmasterol 2D BiEri € v, H
v VIR X BITE I ORI il Ts 5 58
EZ B0, SERREBVCTHR L.

6 ARERIE X Tie - e, 5 AM—EEOH
fhhL ey L —FROFEEBHALVEVEETIR
#BE, BRBOEHOER, FRERLTXOTE
PRI DL, ZhX W {F- e oRig
BiXBEEDBRRIE Lic. Bkt e v LR
Bl ADBOBMA v v ERE LIS, REER
KEEFRORICTE A LW 03D bhig\ohs, B
BIEE ORI BRD bhich, BEsLre v 0R
TR ON, BRERYOENE L k1.
KL, RHEEEMZ THEA VT v RETRI,
Ho>T, ERERIOEMETL, ¥kt re
LEIEREORMAL T VR RS BT
X, BEREITRA EHEEAED bR R p, B\
W, BEORAZRDD L 5T,

By, SEEVZSH M+ L2 vicit, B35 #EI
DEEFARICE ST DR Y, FEEsrE v
X BIEEAE O AT 2 EM0H 2 2 &0
st

19. MARX - &l 8 (BRAKE 14

Glucose DGR (IC3 4 D% E

MR OB ERO—H L LT, B
FEOWEBAREMEZST, 2HERFROLSERE
DRI ONTHR L=y, SERZOHD
ERROBRYWET S .

IR & % 15 Glucose 2SR i o
HELIIC T TR ERBEITHZ LMD, Tl
TR FH SR TEA T2 b 0b, EFERIC
BIfRo e b ok HiE Lie. Mfky Eiic it
DENCEHEL, FDO% D Glucose & Lactic Acid
BIEE L. NBREEEOWTEHRO SRR
D DS ER LI, FOREERPCIIBA
& Lactic Acid 234 B3, Glucose 1% £ 10mg%
DRV BB TNB . ZOE, SRR PEARD R
Glucose DELW A BB LD LELRS.

ki g REEE (0, 0.005, 0.05, 0.1, 05, 1, 5,
10 mmol) @ Glucose DEREIHEICH T 58 %
ZIehs, KT 1mmol LIFicie s LHEENE
DDA B, FHREOMBBIFWHTEO pH ik,
Lmmol LA b CREMMICEL  HHHbhi. &

& 509

B THBHEEEOELRBBEORAbADR
¥, ERBOMAMIFINE D pH X 1 mmol LI ED
BETHATHIERR DR, DR HEEH
HEXHIET 5%@‘?:@ Smmol L) Eo® Glucose
FHBEBEBETCETLERS D EEbRS.
W Glucose & Galactose DFAFEIFRICSTT 5
HER R Lic. T7xb b, D-Galactose 7> & D-
Glucose-1-B§FE1Z. 7z 5 BRI 38\ T UDP-Glucose
NARBETH B, FDRdIZIL Glucose DFFFEN
WETH 5. Glucose % 0, 1, 200 mgo, &
HRIZNEHT Galactose % 200mg% Sic L 51T
BNz CEOBRMEEAN. LofRED
£ 45t LT Galactose % & 155 & M ENTEEFR
HEIARZVELM -, TOHENDL  Galactose
YRR B B AR 35\~ TR 78T LasFi R
EhrvIoEbha.

20. 4k B HEREEE (FRAK « FEDD
IR LE-RBCRIFTRABRKEORE
HEABILE L BEVCESEHEY D bbb T

2, RIS o TRBHR SR O (R D AfR 0

LR 2T 5. L LEOREOREITERN

WEOLBECTHD. Liehd o TREBRLE WS —

F static 7olFECH T 5 = 3 L+~ FERIIL

IDLEOHFBKEVL VST LS.
%z C dynamic 75EEhE A LA OB

IR O TIL= oL ¥ — BRI R

KRB BEDOKED B SO TR BT, &

I EEEx LT 42— 22— X b AFE 90, 320,

510 3 X U% 700 kgem/min o 4 ByfEo & Hia b2

#2. ZhiE RM.R CLW2IiEkmg1, 3,5, 80

MICHEY TS, FLEORBRYIET S L, #

NI E BRI 5 oy, BERFE

BRBOGCATOTTREOHMET LT W5,

AP EFREDOBIIRAE 2 D12 EBL D

L, BoBBERT AL k@B bhs.
L7c?i 5T R M. R CidHF L B L O FEHizE L

BETIRRL LD, RERIBVCAREITE -7

BEHTIXEDHA RMR BELLB0TH-

T, TRIHEDET LELbRS.

2. KiBE (GeAxg2hm. k8 B (BER
BN RS )]
REXEFVFRAEY S 7ICLDARMEES
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- OHE (X0 1)

KO MRREO B R AR TR E »
HAENTHRIIE2DOTNERD -1, TOHB &
LTERELRRS 7 vrAe s 5 7 3MER SR
BEB5Eoteht, SEDS DX LOMETR X
D E RO RE ShABHERETCHEAING Z
L ote. BlEAH N 3y A%ER LMo
WEREMS (BREFERBR) L7 vFAEs/ 771
FHEIh3 Lo ote. SRITEETIEDT
ANE (ERFICIER Tmm, B S5mm) &fF
BIGE - THEER X CABRRECE S BT
KB, FhehF Iy alk~E s r Y ORINHT
SEWIR R RLEE A E MK X D O RN AR R E
DEVEDEELOID. ZDHF 17 LA NKEE
BEFHB UL EELE S vFAEs 3 7R FAL
FROFR, B, W, BEOmTRELBIE
Liz.

KLY V2 VRBT CFEMBR T vFAres 7
7R EREIIINERmCES L.

HE s sniExmED L7, FrEEPAT
LTEREREA, #inT 5. Bk cl
EOTFH &t Hgmnl, MERomLo b
B, 7FvF ) vBIV/ A7 F v ) YORE
X BED ERCEF LTHERBLT5. B
B U Rk R AR R T T P, Al
FE T AT A2 MRS TS, AT
FuvaY v, ACho#iE T LF TR

by BRI MERGED TS . TR EN

BRSO TR OB, Rk T
OB ELRS. T FLVFY v, /AT FLF
) Y OBECIHEOHMMN AR S, ChbDE
L FRoOMPAGR LI THS. LirLichb
MENEFICET LicRE T BT & iR &
THoImt & AR by, BECIIREMR
RS TR E O BEINE, ARk T
ERR LI, ERTFLFY R, AT FLUd
) v OBETHRE BT 5 AREO MG &
FkEch 5.

22. NEMEE RERKRSE 1 4R

Bl LIERCROFENE (FR)

19604 4 BB 5 5537E B A4 Mizka &
IS THER Ui DIBEER R %0 & 5%
ARbDOEACCER LR RETS .

1o 7~ O0BER : ZREORE, EERE
DI A€y 77, BREEREORINIIEY,
IEFRER, R R oW CfTiew, Th
LDPIE T REM A AT Lic.

2. DOCROBOBETER « WiTER% & (6758
RCHLT 5 ATHERRE ML CEBREDY, K
BT R ED AT 5 &, DIEEEER
iz b, MERREEHOBECRT O X 5
TR IREL L2710,

23. RGBT - ERRE - ME # -RTHE(E
W5 REE 2 4= 18)

Minor tremor @ 2, 3 OHIR[CDOT

HAREC AL THE > T 528, WR
TR 27\ W8UMEE) (Minor tremor, MT) 12>
WO, L ADE IR TR, LD
AR HRINEFIC oW T ORI,
WERBLRTWn. ,

bhbhil, ToMERBIT S0, EiE
DORUNMEB EINE, HEN, DEBROLERE
[FIRFARSR L7c. RoeRphiiiy, Biie &b o
3, CESOBER LT = 7 RIESAHEBR
L > T HERUHHEMBER % kD, MT OF
BN YEE L. MBI LT, 20
SEERE R A B BT B i, Sh b/
ROBEFFEIRC X 22/ 21T, A
7 MABERDRDI.

BilEhe, EW AOBMNED) O AHEEMFT Offk
HEHRHNL, B ERBT %5 Neuromuscular
System D4 BB —E % B HAC L,
SEN, BECs T 2MRAEHEDS Lkic, B
Wy a7 e <oy ORRESIC X 28, K
HHEEAEEEEEZED MT ©oWC 2, 3 0
MR ML IO THRETS .

1) HREZHFOERREBCKTS5MT T, 8
17 bORE 2 LEEN RS 5 BEEE, 9
10¢c/s DRAFEFERT S OESCH b, K
BT, MT LI5S & oL RD -
2, FOMBBN S DI FRBING .

2) RMEHmAREREEE BN R T
MT i3, RN OZEWRED TS b,

3) sraTe< YAk L, MT ©
EMOET & BRI »RD b0, —J7, H
HrEtds Uzl ook, IRk o3 BB o i



B AN

&, ROBDERIBIC X %8RBI RGO BER 23R
Hbhiz, ThboFiRR, serre<svo
IR BRI X 0 B iR 13 B 1 E R
L5 DLEbhs.
4) REIMEREEIM bR XUE) kEoT,
EIAEBEFRERRHTS

¥ & 511

MT OB FM BRI R B U, RERIH
W X > CTRBAIEE R L.

5) LA EofFEA S, MT oMW BER
DEIIFEEOREE, IRMEOBHEOWD
REOIHEHEbLTEELLRS.

B MEFIS7EE4 28R (£) FHIMELD
Fred® WRBEKERAEESE 4Rl

1. REXH - SUBA (HKRE24EH)

HRTHICRTIHREZOIBEICOLT (B
2%)

AR Ol T 51t Spindle @ e,
Extra fusal muscle fibre OREITFAAT 54
T R OFA R O/ O/ BER B LT 2 3k
#@2B D afferent nerve fibre #3% BE A%
o

HEFD £ 52757813 passive strech 125 LT3,
N DffE 4 o FIA R BRI LTk 4 KT
B2, HFYSHO termination 2AKICR B A,
T ORIGHRRIC b YRERZTED LI L THS 5
L, XGih oKL # - T3 0 LHigEx
ns.

HEEOERERZER 2 ST M E LT, i
4[ElY Spindle & Extra fusal afferent oIk
HLEOERCSOWCTHERGOL: D F ¥ THEIR
T REHET 5.

Spindle (XRERE < MBbRTV BT 1 ATHE
2ARDHERK T-16 1 D HBEIIA B % 5 #E
Capsule WIZ A b £ DB 5. & DBE
BEPICT 2 AU 3RS RE L, Fiethaisk
Bt THI 3 RIS HET % DHEETH 5. intrafusal
muscle fibre % 2, 3 KBD LN DA, MHEKK
R TIR R R 53, Katz @ Reticular zone
CHMT 2L OTH - CEHDHOIEEA L S
DEFEZBRSD.

Z Xt L Extra fusal stretch receptor o (%
F970h DX 3-10 1 O HLBSHIAN ORRR S8HE 2
BRI L, ToFmEekEc 1.5 ¢ Btk
DREFEARHEDS 6, 7 AMEIRICH T Extra fusal
muscle fibre ¢ LIC4H LT 5 . HEDERE
Jex 3-4p OERLF 57 Knob K >TW3
EHRE. DD Receptor 1AM SE
L TE DRI EBOKH RS b, Spindle
receptor DRI D DHH 5 . ik agsk

IS ST, SRR OBR Y 8-17 4
Yy 4 A

4 @D Extra fusal stretch receptor 114347 ¥X
VRIS ET 4 B 593 motor ending & X
Than, FRARFHERCE > THHIZA
5.

2. SMLEEAY - RRESCHE (A2 4T

EHIRBOBMCLIMENER

REFEFE U, K 4 1l Dsartorius muscle
T L\~ type @ strech receptor % R Uiz,
ZILFESRD strech receptor »3 capsule DFRIZTE
L muscle spindle LIEERTWBDERL,
extra fusal twich fiber WKEEEGHA LTWBDT
extra fusal strech receptor & HIFIE BN & DT
HA 5. D4 extrafusal strech receptor IZILHE
ko muscle spindle &3R5 7ol + OIFBRYES
BAED O, ZHBEENERLZLLLTTHS
SHFILTFHTFHREIIS.

BARZEWALI T KR ERABL, HT
DHREEIDOTZ Z L FHETS.

muscle @ strech ending .SERMIC strech %
iz A7 positive feed-bach circuit %435
B FEIEE, WIER R XU penmotor %, ¥
muscle & passive I3 5\ L active I2F4:3 5
tension & IRHET 57 RCA 5734235, (A X
M7z, muscle spindle i 0-length (I % IL TR D
JEHROL & ARBAL D i Dl E % LA - C standard
L, 2% Olength &30 7) WhRWTIE,
SE¥g 2-10¢/s @ response iR L, ZZFE s
TIE KD extra—fusal muscle receptor i 0-
length X b 20-30% B L /B 4% T response
#7757 . passive strech oyt LTIk, fEEidtic
dynamic X' static response %A%, extra-
fusal muscle receptor @ activity (% spindle © %
R TES LBV, Lnbic, active con-
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traction 1ZFE L CiY, muscle @ direot stimulation
T %, Btk ventral root X% indirect
stimulation A\ T%, intra—fusal fiber HHE
& Lic\WHIF AT, isometric contraction i
2 LTIt spindle @ response IXjH5 L, extra—-
fusal receptor % O-length =t ~T 50c¢/s BAE
@ response % L¥®F, BR—EHE D passive
strech & active contraction & % [FMZINZ % &,

spindle & ATk, ZOHEFITHH LA,

extra—fusal receptor W TiL, HEIIS.

3. EH B EBET ERBEXRE24H)
BERIHIC 3 D Mg orBREsR
REFIBCKE LA 4 7 OB =T 8E (4
ZATEED MFMHE) & LbIHE (FIL 135
OUFEME) 1B 5. KERBC X - CTHED
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