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Role of striated part in salivary gland on ionic excretion

612. 313.3: 612. 314. 1

) A %2 (Tovoki-Makoto) *

For the purpose of determining the localization and mechanism of salt handling by
the salivary gland, the following three kinds of experiments were performed with the
submaxillary gland of dogs:

1) Studies on distribution of the striated part and acinus by means of histological
technique and distribution of carbonic anhydrase estimated by Altschule’s method, 2) stop
flow analysis applied to the salivary gland, and 3) direct micropuncture studies.

The results obtained are as follows :

1) Within 0.5 mm depth from the surface of the gland, distribution of the striated
part was comparably small as compared with the inner part, and carbonic anhydrase
activity shows also the same distribution.

2) During the clamp of duct in the stop flow analysis, the contents of Na and Cl
ions were decreased in saliva stocked in the duct, indicating probably the reabsorption of
these ions by same part along the duct, whereas K, total COs concentration and pH
remained unchanged in this case.

3) By micropuncture into the salivary gland, it was confirmed that the precursor
saliva drawn from acinus part, being nearly isotonic with the blood plasma, had a higher
concentration of Na and Cl ions than that in saliva excreted out of duct. K concentration _
of saliva from acinus was lower than that from duct. However, the both were more
concentrated than the K level of blood plasma. The total concentration of CO: in the
duct-saliva was relatively higher than the precursor saliva.

4) From these findings, it is presumed that the saliva was produced first at the acinus
from the blood plasma as a nearly isotonic fluid, and on the way along the duct Na and
Cl were reabsorbed in the striated part, and simultaneously HCOs was added in this
portion, becoming more hypotonic and alkaline.
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MEEE L VIERWEERTEES. BEit HCOs A
drvOEALCER LB 2 E T % Carbonic

Ashydrase (DLF C.A. LHg3) OEEEWE

LB TR CicBE TiROKE, ETRORK
VLR BPICECEER LD TH 2D,
X o THEEE HCOs A & VRSB RTH
BELhBLOTHD LR L.

2L O WO A A VAR & R ofEE
O3 BEREEERET 50 TH DN,
Thaysen? #IFD &1, PO BFEREE
iz LT, WO SR YW KoM E B
BRIEVESC X » T A LRA 2. BB
Dz XA, MERIR I RRRIERE - TR & B
& U TR DR E I A TR SR o R & 42
AW L, ZhABEERRC & BET A5
D5 H0OETFTOA A VBB NaAg £, ClA
A VERHIRINE 5 T B I RTRE O L 75
Y, —FzZ oA TREMED CO: b Lic
LT C. A ORI X > THESR HCOs A
T UBHINELRT, TAT VEOEKEIEY
HITHOTHEBEHAL TS,

N—FF O E A 4 v OMTIEHE LT
B Brusilow® 513 Malvin® & OB T %
Stop-flow analysis iz {7z 8% KRE TRIC 2
TffoTVvd. FORBTOVCTHBERZENS
L R Sy ek & BREC IR L TR 2 4
FLHTEO/—EREREEEEL CERE
AR L TR L, Z OBmIEHE
Tk o THB LREFOERICHE L Na b XU
Cl A # i3 bERELRL, L bRl
B OB WAL IER O R NERS RV
B4+ VEBEMKTRELVOTHS. 2
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C.A. BEoMilichs0rFHLrCELR
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e L vEF I LT bor, ThidE
W3 % e ez 72 = OB OFERIC X - THH
U < JREERD & W & 7o MEYE & X BRI
Bl 5TV, B - TILIZ AR E 5
F R Ch B P OHEBASHTHS. Th
L AR B FEE R b e Langley® o
Stop-flow analysis DEBRICHLTHELD =
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BT I E TR VW TEBR L.
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shboflEFELE LT Na, K A % ¥
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FEOBENHRK S, —FRERE &K
MO R NBEmE, AR EE
FEERANEBMO=ZEHricHT T CA. & | &
LU, FEGHROSHe C.A. LoBREFL M
FAE L.
1. RVEBOBBEMHAHICONT

-5 Raboval B FICE TR EZHH L, Bo
< i Formalin &%, Hematoxyrin-Eosiniz
L2 EBYPEEI L > TEREENT 5. Z 0%
BT ERFAZE L T 5BF L 71 2B /R
L, THERBLVIEKCERT 5. BILEM
BETCERERNCEHNRER L, S8k e
% BUE L, Micrometer# Fi\v> CiEEF 20O EB
I VBRICEE A~ T 5L, X 05 mm 4
R > TERIF O L £ L, —HEF 0
Mid 0.8mm 2% 5ER 0.8x0.5mm D
ERNORER L R & Rz Lick
5. XZoEi%E e T2RERCHT 54
BEROFDEIGEFE L.

Table 1.
Distribution of Striated Part and Acinus in Histological Preparation of Submaxillary

Gland of the Dog.

Ngs. Jufer| Intermediste hayer Inner  hayer
0 epth (I mm R )
Sanple )| 0~0.5 ||05~1.0 | 10A15 [15~20 | 20425 [25~3.0 [| 3035 [35~4D | 40~45 [4EALD |F.0abs |55~ 60
st o 3 7 6 (a3 1 9 I & [ w0 [13 [ 3 [ T
1 |~ AC 22 128 | 1k2 | 165 | 245 "1 i€F I 336 T ygx [Tief [_193 ] T T T
% : 0 0025 | 0.056 0036 0083 | 0.040 0.098 0.066 0.07¢ o.01% :

2 Fi b bt el —— + o — = o —
o6 ) doie Tao037 -%15_251 Coof(| podo I"hose T T T o | e —— |
St | o 6 | 2 | _e L8 7= r 7 _|_ 5 _ | &5 5. -

3 |~ Ac | 4% [ i35 1 ipe | Tj2m [ 150 | 163 63 | _12] - | (20 | I3 |63 |

% 0 0.043 | 0.017 ‘0.049 0.056 | 0.043 0.071 .0 60 0.042 0.048 | 0.079
4 _ft_ i+ 6 L ro 1 oox b | 12 [ a4 16 | 7 —55 | ‘26_ T4—
el I €4 | 157 15 174 1 1 1e2 125 140 5 29
| %n ] oonf”%.v;_"o—s 170033 | 0.08L oo:aq 0.050 | 9130 |"0.0k0 | #e3l | p.037 | 0.037 |
|- St i 2. 4 | _8 8 1o | o1 ) vo | o5 j_8 [ P T
5 - A0 Te3 Ti46 | Tize [ _i3e 4| 173 4 &4 L te3 | 1€l T T T T T
% 0.0(3 Dp37 | 0.062 0.971 0.063 | 0.064 0.063 | po092 0.044
St _f—o IS | 7§ a0 | 9v 1 8 _ |5 6 3 s 13 1 __
6 | Ac_ T || Th3i oo | 2| Tk 132 IM4f | F2e | TR 1151 {762 |
Y [] -0.036 0.083 0.063 0.07¢ 0-060 0.03% 0.080 0.022 0.03) 8.020
st _ |1 _|_2 6_ 11 I 9 | < 1 3 J i QN R I D
7 [T Ae Tl TIeiT| 331 14 143 [ 1611 952 43 ) g2 T T [ T T TN D T
2 0.000 || “p.0(¥ 0443 | 0.040 | 06.060 | 0.626 0.02] 6053
St 23 Ly 127 s a2 §_ 1 3 _| {1
8 [T e | Tuse | Ter [Ciag Tres | 451 [Thes | s | Tea | isal] - 1.
% D-p1% 0.021 0.040 | 0.084 | 0.046 0060 0.01 0.0t% 0.020 |
.St _| o zZ 1 & [ ®_1 49 [ 2 [_a. [ 2 - —
9 L Ac T 1€ k3 | 1@k 153 a3 ] 107 (i3 | 137 |_i43 | ke S R
. Il _ o 0.033 .04 | 0052 | 0.05% 0.048 0.01% 0.060 | 0-04% 0.0
S S o1 o0 1 7_1 4 |_8& | 3_| 7 3 e
10 Ac. | 237 17154 | sk | 217 | _216 79 | 16@ | 202 | [T T
%% 0.0271- 0 0 _ 0.032 0.04 0.037 017 0.041 0.040
Mean %% | 0010 || 0.027 | 0041 0.057 | 0.054 | 0.057 f 0.036 | 0.067 | 0.044 | 0.0 | 0.033 | 0.033
oz (0010 ’ .
Mean 2} " 0.045 * 0010 0.640 * 0.013

Remarks. St; Counts of Striated Part.

Ac; Counts of Acinus.

% ; St/ Ac Ratio.
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SO NTIREEE 1 RCTFT L, ROK
FERBOBNE LY onEREERT. B
s 0-05mm ZEFE» > 0.5 mm EZOHE
%, 05-1.0mm ZfEpEH 05mm OFFLY
1.0 mm Zo#MERT. XKD Stix 0.8x05
mm OEERNOKEE O E, Ac Fz 02l
Bo¥kE, Xo%iE 100X St/Ac ZiRT. XARH
2k - TCaREhiz 0-05mm, 0.5-3.0 mm, 3.0-
6.0mm O=KEFEIBBRT RO C. A
FEosE, FHEE, NEOZRSCHRT
5. ZRPoERDE St/Ac BHLOET
BERFORTRICORTIL 0-0.5mm (51E)
Tix 0.010+0.010%, 0.5-3.0 mm (FPIEE) Tk
0.045-40.010%, 3.0-6.0 mm (PNJ@) TiE 0.0404
0013% ThH-T, HREBENEL © H K iX
St/Ac fhit K& VEEBW V. TR LI
BrxiE, NBICHL TELIRCEZTRL
TW3. 5Z2DOHOKNEEDRROEIT TR
AL T St/Ac b oEhiic X pFEEEFRIR LD
OREIRTHS. ZHEHHFENICHBL,
S8 L PR UE & NE L oo ZEE M
3 05% DERBIZTEETHS. HILRORK
A B 0.5 mm ZOHFHICITIEEREE L <D
<, BB X VNBIIPIT THEEESZ &
5. MLTZOREO 9 HICHTHFREER O
F£L TS0 PHEBOERR» bRBOEE

Depth

Outer layer
v I 0-5mm
Intermediate |
layer : [ 3.0mm

Inner fayer

Salivary Duct

Fig. 1.
Activity of Carbonic Anhydrase
(E/N)

Gland
© Hitum

Dsitribution of Striated Part
(St/Ac Ration)

CEENBERTH L FRIROBEICHL ST
5.
2. Carbonic Anhydrase =M D BIE

C.A. WRmEkPICLRBICE TN SBUCIRD
B+5 C.A 2 ERCHEET 520 TOR)R
FicgEh T3 MEE TAREL TR BLE
BbDH. FODICE, ETERICHAT 28
ko % Sl LTREL, *hisho mE iRk
+%. WLT, BEEKROBEFHKICD = =
~VEFALT 38C iR E 5 1% NaCl %
W % %9 300 cc EIEEA L TR O MK & T o7
Bk 2. - ORBIEETKELZ KT > DHEE
L7 C A OERRERYS Y TRT IV VER
Wy DIETRTHFNREVIERTH S, 20 5H

_ ILEORIE TR E M L, 2 OWRKEE 5 il

FINEE B 1% BRI TR kT2 & iz
REE OB E AAICHREL TR,
WK A SUEEE I TREKEE LY,
OB LY ERIC 05mm 32, 05mm »5H
3mm %, 3mm 7 bNEZOEZHILG - TR
2O E Y —EOMBE L, ThEIERC
BET 5. % LTHARESEE O Homogenizer
1z C =~ #u% Homogenate Iz L, H.Zhiz 1% oy
Wik & Iz T IEReC 2065, 50fE, 100 4% &K~
OFRYE & 5. Homogenate Z{E% B 0L EEHE
i I BIMEZ BT B e w ok TRERE R
HLoo8ET 5.
Homogenizer ~ D&}
B AN DEEREMED
SRED L DO TIEERE
A A v L TCA.
OIEE & I 28
Wi BHDT, WHTHA
BErERLCZEMD
5EL LK.
PLLTHEE 2
Homogenate® C. A. %
HiEOERE 5 Alts
chule KEDOEED
I v Warburg #E%
BTHET 3,

Fig. 2.
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C. A & (B) RBERYY OfEL LTFRT
LIz ERon EBEREY Y 0L VEH
Ulc. o2 REEE I 7 v Kieldahl 3D
I THIE L 2.

Ll odn < MR % 5 1 K OMRICR Lok
IZHRRE2 S 05mm o4 EE, 0.5mm
b 3mmZOPHEL, 3mm LY NPOZE
> TRL2DOESD C A 2RE L. 20
RREFE2RCLDT. RO LBEOEZERK
lg HYo CAEEETFL, N 1g 4
DERELY, AH0IT0 E/N 3z 1g
LYoo CA ERERT. MERCHLN B
CEDAEE LD Lchlnd 528, EOfEE20
£, 50fER& % 100 £ #HW L7z Homogenate o
BEREEEZ KD, 205 BRESR L Y ER
WORBOEE KD 5D Th % b 5 REICEHRA
EOBIZADER L5ELHVEIOTHS.

SGZEROR A OFHEE Ll 5 LB
EiX 025320073 ¢hH v, NBoFKIT 0.290+
0.083 Th - CTHEFEOMICIXEEEDT, E/N
T bR A 0.0203£0.0073 & 0.0225--0.0091
THEICEEZEDR . ZEKEL, AEOE
Bt E/N i3k &£ 0.034:0.073, 0.002840.011
THEBRURBICHLEL EVEERFLT
Wi Zhb RHEHENCRTS E, Bk
TSHE g, X EENE L oflicik
% 1% DfERBICCHEDOERD D, E/Nick
TiSHE L B OMIci: 5%, SAELNEL
DRI 25% OERBC THEDER BHAE
BDTH5.

E2MERE BRoZBicabg B o E/N
DINE SEEOEIT X - TRE U THEEIRI-
C. A OHFERLIZLDTHS.

Az CoA. O4rfi L BER D45 Fi
EF C— 2 OBEFRIC SV THThH X {—F L
T3, fE-THEFL R Lm C A 1k
EE L THREEICHEET S L EZ 2FTHBD T
AHENTH 5.

B. Stop-flow analysis &IEEBEOIEE
FHIFAR

TR Y TR~ 72 < MRS O RS B A C

W TER BRI TRl L.

Table 2.
Act1v1ty of Carbonic Anhydrase in Submaxillary
Gland of Dog.

ampiE Ef N ™ E/MN
1 0017 30.5 0.000 6
NE 0.084 10.7 0.0008
23 | -0121 6.2 -0.0195
=1 0095 68 0.0139
s[5 0.071 7.0 00161
g 6 0.058 5.3 00109
Mean | 0034 *0.073 1.1 0.0028 £0,0111
5 0380 38.2 8.0049
3 2 0182 12§ 0.0145
Pl 0298 : 134 0.0222
2| 4 0.162 10.6 0.0153
E 5 0.259 ' 8.1 0.0319
g 6 0.236 84 0.0279
| ™ (mean| 025330073 152 00203200078
1 6380 38.2 0.009q
L2 0.139 1.3 0.0123
33 0.360 13.2 0.0273
- 4 0.343 9.4 0.0365
§ 5 0.238 10.7 0.0222
EL 6 0.279 103 0.0270
Mean | 0.29 0% 0,083 158 Q0225+ Q0091

E; Activity of Carbonic Anhydrate.
Nis the Nitrogen Content of the Gland Tissue
determined by Kjeldahl. Method.

SEIRMEIGE T AW O T R AN ST

CRTERMEDO BRI T E 5 h 2 b D TH 5
ST, RN O EE R RS LTRSS
2 B FRATE~ L FEAL T ST M & Seiic B ¢
FE LovhiE, BCEBEEOEERERE S
heEThD., ChEERIMCERYA LT 2
DPRLTFIRB <% Stop-flow analysis o B¢
HB. MUTEOREE LY X {BET 5720

AR E RO (F |

%ﬁﬁ%%ﬂbfﬁmbL@&OTEWu&%
EL, EREOERICE L.
1. Stop-flow analysis p3:g

(EBRE) EBRCY - TRESERRCOVT
Rabonal 0>#ikpre (0.04 g/kg) Fic BT
HX O Chorda tympani # TEICEH L, ®E
IR 05mm ORY = F VB ERBALT
MEREBRETIEL L., MoRYVzFLy
H® Dead space {3 0.02cc Th T, # 1/2
YT 5,

BEHRAR O 3 WlEk & LCix Chorda tympani
& AAtEHR MSE-20 ZBSHIEERE+ A
Z ORIEREREE 1%
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B
#iz 6Volt & L, MEEER Wil Hic
BRI 2 B L, 10cycle/seck Lic. HEE
ML LT A&EET % A, Chorda tympani
CEBERY ST AELET T, HiEEEL
L, =hEdiREc THIW Lz oK & IR
C rpEe L. WEREOEMERED <
PRIERRC I RIRIC IR ¥ B Ringer Rl #b1E
O LCHERE RO BB L. LT
R b T B EBR R AR OESR
3D, SRR T v 7% % Al THARRO R
B b EE RIS b E. RICEROIEF
REwom et 7.

#:5 Stop-flow analysis %% D HIIC SR O

@ﬁ&ﬁ%bf%<.%ﬂtﬁtﬁ@ﬂ<mh

TR % 2 i b - THIEL, 1AHS
SR& OV B BRI ICEE, TOWHE
EEHaL 5. WLTEoRBEREOM A
FVBEOREICHETEOTHS.
&mﬁ?%wﬁ%w@@&ﬁotwm%wﬁ
BRI R RIE L, R\ TEE oK E /NI
FRUCHSEL, EbICESMEREIT). »<
?nﬁ,ﬁ@%fﬁwﬁahkﬁﬁm%n%ﬁ
AN S T\ B T I IRIESHE O B R I KR
L TH A~ 5 FHRE . .
Brusilow 13 2 OB& AW E 5 2 71Tl
BRIEREEIC BT 328, B L THRIRSIR
DKIEREBIC BT HB T35 8 5 23
ETh D, L TrPAERS R ST HAICHE
BRI T SRR EFATY 2 FC LT
BB, 1< TESMREE 2 SRICEER N
OERGE BRBET 5 LIRPUCETE LT\ 7o I
By FHMT 5. Mo OBRFAGBIRERLEIC L
%ﬁ%ﬁﬂﬁ%ﬁﬁ,ﬁmtﬁ@Lka@W
B 850 e (S C AU B U7 I C BT L

B et s. »L LTI T 2 EREKE

RO AR 72 NBRH 1 mm © BT E=— VBN
il . L ThIE, 2 OB RO R SERD
& IR I A PRI, 8 SRR,
EEREESIC SN BRTH S, ZOREE
EROPIEICE B LT ORI, RIER
CHT AW S NI & & KB 5 HLE

S ThBY, FOBHODIE I ERATS

L Lk, BB 832 nadfihic AWZE S
gg_@ﬁ&‘b;*}ﬁ@-é i 7§§§n [ ;h,14)15)16), ﬁﬂ#a)
Langley® ofz2ic xhiEonidEs LTRE
Wy HWMELNE EEy, XEEDXZZIC
e b I LB X Y RN R =T %
HIhwWEEY. T CEHEMEEERT AN
L0RPATIC 113 20 e & RARFEFFIKICHIET 5.
R BRI IRE &V Bz i W & N
i I8t BMBALTIR S 2 6 Scincillation
counter T I¥'OEHFEEZMVES. L I% 0
e & A B 5 L < RER S b A%
EONEERTH S, o THHREZ boiv
@(&@?E%Eﬁﬁém J: ) Tﬁ%l’\ﬂliﬁi ) 7‘2@%&
LEZHDEPHKS. :

& CTHHT B BIE O SWEE T RED € = —
N OT —ERRO BB BB T 2R &
R CERCEE L TERT 5. » Lol
2 LRIV E = — VS IT AR U IR R
RO & R DO FERSY DWEYE &5 A B HEE b
BBDTHDH b T OMBERICA A VIRE M
B =— VB0 X > TR ADEERT
b ThDH. WITHDDOFCHALERLE,
Z iRV TR L O EEYR & 2 KB T 5445
ERD D, FODICHERIC X B MR OHAD
B30 R E - TEBIC/MIHFTUTE =
—~ Ny Tem SOOMBRTERE R, E=—

L EROBRNECIEEREA T A0 R .

BB RINK 53 D EEIRREL R D S5 AT i 2 o T it
DOF CTE = — VB REIWT LA E =— R
@Wg%f@@ﬁgﬁkiﬁb, 0L DITDOVTE
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Stop-Flow Analysis of Salivary Secretion.
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Micropuncture of Salivary Gland (Gland. Submax)
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Table 3.
Ionic Composition (mEq/L) of Serum and Saliva.
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K 4.1+ 1.3 103+ 6.1 170+ 4.1
Cl 122.3+ 3.8» 112.74+10.2 86.2+£10.8
CO, 228+ 12 204+£21 216+ 1.2
Total 284.6 266.2 219.9
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Antithrombic activity of phosvitin

e B #

R N i

E E-R B RO

(Sato-Koji - Homma-Kazutaka + Goton-J iro) *

Phosvitin prolonged clotting time (thrombin time) in oxalate plasma and fibrinogen

solution by addition of thrombin. Presence of 3 mg of phosvitin caused prolongation of

31times in clotting time of oxalate plasma, while clotting was not observed in fibrinogen

solution with above 300 #g of phosvitin. It is suggested that antithrombic activity of

phosvitin may be dependent upon formation of complex with thrombin.

|. #&

Phosvitin % in vitro 23\ IR X O
FEOMBOUEE R 2 IEET 53082 H LT
VB8, = OFEEEREOEHE L LTk, Phos
vitin A 4 v L EE T AHEEBE LTV B0
TV iy v Cat* #RETHZLICLY
MR R ek U C 3 A BRI 20 % b
TebTbneELZLNSE. L Linb Ca*t
PRSBFET5EME BT, ez sy
“IEfH (One-stage #:) »% Phosvitin iz & Y iEE
ENBZERED LD, oz Lt Phos
vitin H3EERRIC S L CEB R EEL 52 5 2
LERBETELDTHS.

Phosvitin & [Fl##iz Polyanioniz -+ % Heparin
PR Y EAEREET A L kbR
TV 5918, Phosvitin § XFi 2 v v L EHE%
AT20E e Rt 50t IFTOER %
1Tl 57z,

i

I.® & %5 &

Phosvitin DO HT i EEEZIE T, ML B
BEVLRBBICELL GRER), Bo7 47
)= BED AR L E U X RET AER
BEMEETZZEPRESR TV, #E,

* AR

Dept. of Animal Physiol., Faculty of Agriculture,
Nagoya Univ.

CRRAIS74- 9 A17H ()

TET 36y AROAE L Vk— L HHBE O f
BIOVOBE LN S, 7479 —F Uk
VCzurCrviiiHL, Bohe@8ReBEvT
Phosvitn O 2 v v © U PR OB &\,
FEHROWMHAEHOE R % v TERETE -
7.

T4 TN =T BEENSDT 4TV )
— 7 v O4HEE, EagleDDiHH L SEEO0A
WTeEmMEELY 74 7Y ) —Frikiises
FHICHE T TR 7. BB - v BinmiE
6 mi [z IR A S 10 ml iz, 4-5°CT2-3hr
B LicRimib L T2 w7, Bicihlks
FATNRHEK T 2 B8 - 72 %%, ML 72 vh % %
0.9% NaCl FIRICHEML, vt v 7 7 L8 (Vis
king) i Afv, KT L T—#t 4-5°C CEH L
fo. AU E@EI U TED, 0.1 M Tris 2
#¥R (PH=6.8) 3ml LIEE L, Wb L L%
747N = UAEE LTV, iR
(FAULRL) OFMmEET + 7V 7 =5 (53E])
% Ferguson® OITBMICHEVREBIT LV BICE
L THCE.

A VEY Z—FAEMETT74 7Y ) —
7ok BRE L MEECOKEEBRE N 2 T pHb5.3
L, —BMmER L BB LT EEEZT T, it
Wz KT 3B - BRI HE L T v 2 m
VEVERRE., ZoOERE 01M Trs BERK
KL, A e v RS 2F v (BN &
W 0.055 M CaCly ¥k &EMZ 37°C T 1hrfk
BLAELUERERE, HER=—F 01
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%z pH 5.3 & T—# 4-5°C THIEH,
R E AR L T—BE4-5°C TETL, AnvY
YU SEE B, icRO A v Y Y (Behring
Werche) % v 7z,

Phosvitin : Mecham & Olcottl® D FEHEIZHE
Pl BB A X VIR L7,

Bk :
) v vENmEE 0.2ml L 01M

Tris EEuEski Phosvitin-Tris #2E¥E 0.1ml
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Table 1.

Effect of phosvitin on clotting time of oxalate

plasma and fibrinogen solution by addition of

thrombin. Fibrinogen and thrombin were. pre-

pared from the chicken plasma. Clotting time
was estimated at 37°C. pH 6.8.

Clotting Time

Phosvitin A
Plasma Fibrinogen
0 ug 21 sec. 58 sec.
75 — 900
150 — 3,000
300 — F*
600 — F
1,000 65 F
1,500 135 F
3,000 660 F

F*=no clotting after 60 mins.

Table 2.
Effect of further addition of thrombin, or fibrino-
gen, or CaCls solution (0.055 3) to the mixture
of fibrinogen, thrombin, and phosvitin, where
clotting was not observed in the mixture with
above 300 ug of phosvitin for 60 minutes after
addition of thrombin. Further addition of thro-
mbin or CaClz solution induced clotting, which
occured from 210 seconds to 420 seconds. No
change was observed in the mixture after further
addition of fibrinogen.
Further addition of

Thrombin Fibrinogen CaCle

Phosvitin Thrombin

0pg - 58sec — — 38 sec.
300 F*  210sec. — —
600 F 360 no change —
1,000 F — no change 420
3,000 F — no change 360

F*=no_clotting after 60 mins.

BV E AT S E CORMEMELL.

0 747V~ UK 02ml TRl
0.1 M Tris & skt  Phosvitin-Tris fBEHK
0.1ml #Imxz, 37°C KT3I, AnEYV
Bz CEEEREORMEE TR - 2.

W%k 2 ¢ Phosvitih OZRIC LD, AR v
E RG0S 2ICE B b EEE D D -
A, Ar Vv EVEIKR 01ml BixT 47
Y ) — 5 L¥EIE 0.2ml Sk 0.055 M CaCly ¥
W 02ml FECEMLT, BEOETHET
DR EBE LT, '

M. # *

B 1 XuyEy@%EELTm%@y;
Y BNt % Fiv:, Phosvitin OFiA v v € V3
Bogmy Rt L. MER~D Phosvitin @
FINESEIT 5 e o T, BEERE (2w
CUISH) AEET 5 4330 b, Phosvitin
3mg THBOSUEREMNER Lz (&1 )

®Ek 2 HEMELVHEH L7 4 7Y/~
Pk AanvEYOBEE L LTHY, Phosvitin
PARBVE V-7 47V =4 v REERICR

Clotting Time in Seconds

) ! 2 3
mg Phosvitin

Fig. 1.
Effect of phosvitin on clotting time of fibrinogen
solution by addition of thrombin. Rabbit thrombin
was added to the bovine fibrinogen solution at
37°C, pH 638
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Nervous function especially nervous discharges of the kidney
during the elicitation of blood pressure undulations

H J Moedm WOF 5

(Yamarkawa-Jun + Isaiko-Toshihiro) *

In the former reports!)?), the authors observed synchronous undulatory changes of
systemic blood pressure and kidney volume by elevating intracranial pressure. In the
experiments the kidney reacted in two different ways: one is called “ipsiphasic”, in which
blood pressure and kidney volume undulated in the same manner; another is called
“contraphasic”, in which the kidney took counter behavior against the increase and decrease
of systemic blood pressure. These two kinds of waves could be obtained in a same rabbit
by changing intracranial pressure.

In the present paper, the authors tried to clarify the différence' between ipsiphasic and
contraphasic waves by cutting the kidney nerve or by recording the nervous impulses of
the kidney. The results obtained were as follows.

1. Bilateral kidneys revealed in all cases similiar volume changes. By cutting
unilateral kidney nerve, the kidney concerned, which formerly had been showing contraphasic
waves, changed suddenly into ipsiphasic waves.

2. Efferent discharges of the kidney nerve also showed periodic changes. The increase
and decrease (occasionally distinction) of the impulses corresponded to the decrease and
increase of kidney volume respectively. The changes of the impulses preceded those of
kidney volume by 2 seconds. Thus, the discharges were concluded as those of vasoconstrictor.

3. A small quantity of sustained nervous impulses were observed during ipsiphasic
waves.

4. Nervous discharges corresponding to volume increase of the kidney were not
observed.

5. There are in a kidney nerve some fibres, the discharge of which was unable to
be recorded. The function of these fibres is at present not clear.

From the facts described above, undulatory changes of the systemic blood pressure
observed by the authors were central origin. Blood pressure undulated through the periodic
discharges of the vasoconstrictor nerves to peripheral organs including the kidney. Thus
contraphasic waves appeared, the kidney contracting actively. One the contrary, in ipsiphasic
waves the kidney changed its volume passively under the influence of powerful systemic
blood pressure undulations.
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Fig. 1.
A contraphasic case (No. 64) showing the behavior of bilateral kidney volumes before and
after cutting left kidney nerve. A) Before cutting nerve: bilateral undulatory waves of the
kidney volume showed counter change against systemic blood pressure undulation. B) After
cutting left kidney nerve: left kidney volume changed into ipsiphasic wave.
Resp. : respiration. B. P. : blood pressure. L. K. V. : left kidney volume. R. K. V. :

right kidnay volume. S. : signal.

4/W 1959, No. 64
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Fig. 2. :
A contraphasic case (No. 65) showing the behavior of bilateral kidney volumes before and
after cutting left kidney nerve. A) Before cutting nerve : bilateral undulatory waves of the
kidney volume took counter change against systemic blood pressure undulation. B) Cutting
left kidney nerve : direct after cutting nerve, left kidney volume increased showing ipsiphasic
wave. -C) After cutting nerve: left kidney volume indicated marked ipsiphasic wave.
Resp. : respiration. B. P. : blood pressure. L. K. V. : left kidney volume. R. K. V.:
right kidney volume. S. : signal.
12/ 1959, No. 65
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Fig. 3.
A contraphasic case (No. 60) showing the behavior of bilateral kidney volumes before and
after cutting kidney nerve. Kidney volume changed suddenly into ipsiphasic wave by cutting
two branches of the kidney nerve at arrow marks.
Resp. : respiration. B. P. : blood pressure. L. K. V. : left kidney volume. S. : signal.
13/V 1959, No. 60
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Fig. 4.
An ipsiphasic case (No. 39) showing the behavior of kidney volume. In contrary with
contraphasic cases, there appeared no phasic change by cutting three branches of the

kidney nerve at arrow marks.
Resp. : respiration. B. P. : blood pressure. L. K. V. : left kidney volume. S. : signal.
16/V 1958, No. 39
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- Fig. 5. )
Nervous discharges of the kidney in a contraphasic case. A) Control: undulatory waves of

" bilateral kidney volumes took contraphasic behavior against systemic blood pressure. B)

Nervous -discharges of the kidney appeared before the decrease of kidney volume and
continued until the midway of volume decrease. They always extinguished during kidney
volume increase. Reference was made to left nervous discharges and right kidney volume,
because left kidney volume was indifferent to nervous discharges owing to the lack in
nervous supply.

Time signal : 1/10 sec. L. K. N. L. : impulse of left kidney nerve. E.C.G.: electrocardiogram.
Resp. : respiration. B. P.: blood pressure. L. K. V. : left kidney volume. R. K. V. : right
kidney volume. 2/, 1961, No. 100
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Fig. 6.
Nervous discharges recorded from a few fibres after isolating them. A) Impulses at the
interval of 1 second were also observed during the increase of kidney volume. B) Discharges
of about 200 #V were observed. Transportation of recoring paper was speeded.

Time signal : 1/10sec. E. C. G. :
impulse. Resp. : respiration.

21/, 1961, No. 91

electrocardiogram.
B. P. : blood pressure.

L. K. N. L. : left kidney nerve
R. K. V. : right kidney volume.
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Fig. 8.
Fig. 7, 8. Nervous discharges of the kidney in the order of ipsiphasic, contraphasic and ipsiphasic
waves by changing intracranial pressure. A Control : phasic synchronisation was not distinct
in 130 mmHg of intracranial pressure. B Control : contraphasic wave in 150 mmHg of
intracranial pressure. C A small quantity of sustained discharges of the kidney nerve were
observed in ipsiphasic wave of 110 mmHg intracranial pressure. D Marked phasic discharges
in contraphasic waves of 150 mmHg intracranial pressure. E Nervous discharges in ipsiphasic

waves of 120 mmHg intracranial pressure.

Time. : 1/10sec. Resp. : respiration. L. K. N. L. : left kidney nerve impulse. ECG :
electrocardiogram. B. P.:blood pressure. L. K. V.:left kidney volume. 24/ V, 1962, No. 115
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1¥, BT spinal sympathetic vasoconstrictor reflex
COWTHRE L, ROKEEEEL.

1) spinal-bullfrog® M. gracilis®®small arteries
T, AHED rami comm. VI, [, sympa-
thetic chain 3 X 0% post. root [ %3 % afferent
sympathetic fiber % R.0#% & L, spinal vasomotor
center % reflex center &7z L, [il® ant. root
I-X »5H% efferent sympathetic fiber %%
D L& 2 AD, “crossed spinal sympatho—
sympathetic vasoconstrictor reflex” ({(R#5) D1
wEIE LT, .

2) —{8l®> white ramus VIl 3 X OF post. root VI
%% afferent sympathetic fiber %30 & L,
[F{il> ant. root [, white ramus [X 3 X UF gray
ramus [{ %#% T sciatic nerve [T A% efferent
sympathetic fiber RO LT & 2 H D,
“isolateral spinal sympatho-sympathetic vasoconst-
rictor reflex” ((R#5) DAL FEIF L.

3) 1) 2) @ vasoconstrictor reflex 1%, 3R>
%, RO sympathetic fiber 12X b BRI
NBEZADP L\ pattern @ vasomotor reflex
ThHBLEXLNE. '
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AN, BRI oW ERORE B X -
T, FRICE T H 5t s R,

HA M fov R AV, B A PR G
T, RIEMER & @M s TRRIRL, 2
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Righting reflex [ jA [+ % recruiting response
D% El

——Cardiazol QBMIERBFIC DT

Barbiturate DRI righting reflex % %f
LI A, ERED Cardiazol K X vz -
CEES 5 EABR TV B, Blbikzn
X 5 A R HAC X B RO JE R A3 R 7o B B
FRC X » TR B0vE B AAEMSFICETE L.

Cardiazol 1T X % Bl D LET 7 - & TldBarbi-
turate 10 mg/kg, i. v. Cardiazol 10 mg/kg,i. v. #&
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HEDINNDWBD IS ST O\ TRES
Liz.

righting reflex X3 5HWOFRE2EX 5%
A, EOBANOMTHAEEET D & LTk wD
T, TR OB B ML v FTARMEE
DELIBIC X b HIC D 5h 5 FRER T
BRt Licdd, 20X 5 i lL Barbiturate 10
mg/kg, 1. v. X Pl Z R, Cardiazol 10 mg/
kg i v. I DK L. ZOREREBERIE
DRERT 2 (ERAEEET S 2 ki T,
R R OB B IR oW TER L. Rl
D 1P, 2 N RUEEREED level ZHET 54
Lo b L, RCEH L HEROBECEERRIT
COWTEREIT 7o, BEREHELIHED
BEERGE 10 mg/kg, i. v. @ Cardiazol i&X b
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(BRI TED b B I i bR AR
BRI L MR ISR Fa A & D BT
LIREREZEIED bhish o T,

Rtk & B & DB DR DR,
IV e FREER L ER LT, Bebik
LLEDEE: X b Cardiazol I X % FFE:D ER AL
Dep iR S ORBIHIER L% L ien, &
D X 5 iR & UCiE morphin DEHN S
diffus thalamo—Cortical projection system % #8%E
L. FLTHEZO system N L THbILS
recruiting response 7% Barbiturate 1 X b i &
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LA EB O M ME ST OEE, Cardiazol®d
B XD recruiting response & Fa A EH U
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BDiz,

5. REEL -BERE - BEATRTF-EREF-
MEHF - aXFEF (FABEEKE 2 £58)
Spike and Wave oO#RIEIBLSFHR
v F D N. Centrum medianum #§# LT
R b Spike and Wave 1T B0 AWAHD
EorefE s L, ToBRItkomtd
% . Tridione }_' Barbiturate 1375 & iR LT
WMEIER%% L, Myanesin (X Wave 720 %314
L7:. Chlorpromazine & GABA I3 Spike 23
WiIfEF %R L7z, Strychinine I3 Spike 1Z{g
X, Wave lI{EAI %R Leat, Cardiazol 1%
Spike I % Wave I H{EHEIEFA %/ L1z, Amino-

& W

L morphine DEf, DX 5 fERED B
F=®Di% N. ventralis anterior ZHB LicE & TH
H, oY &R, N. centrum medianum %
PR U 7 EBR T Spike IEIEM 2D T
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55, D EDSERREEL D, Spike and Wave D
Wave % Spike @ after discharge & & 77 %
CFEHRBL, Spike & Wave XHIBEGHA L D
Bix ORI X - TR BB TS L D5 %
BER L. D05 ELORILL L >R RDOHR
FEi% Wave X D Spike i\ IHIER &7 3384
OHBENSZLTHAHH, 0L 5lFRER
13k @ Behaviour %% Tridione o3RI
BT X EDBRTVS. ’
Behaviour & i & o FIRFBIE O BRIz 2 A
HREHIEC LY, MU vy FRoWTIT » I
A, TDX 5y ++FD N. centrum medianum
T LTk Y, BHEiESpikeand Wave
ARH B, vy FREFCHEELE. XAk
$HSIRD m@@@ﬂﬁ%ﬁf 5 ENB ot
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pyrine (X Wave B\ MEEEREZ D T B2, (LUF Y= 18 #F 7E)
morphine % Zh LFEFEDIERALSH - 7. L
E = ® Us6%)

E - 1T E E

362 EHEF=v 3 0.188 v 0.0188

362 FF=v 1 0.196 0.0196

363 k16 4Pcos Pcoq

363 e k16 4H H
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