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The Influence of Undulatory Changes in the Spleen and Liver Volume,
and of the Motility of Alimentary Canals
on the Portal Blood Flow

Takehiko SEmBA
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taneously (2718 H M 7-PIIRIEDBNEIE CTH B, &
KIENE 21 mm H,0, HER18~2MCH B, DK
EOERE, ZICIKHERTEIOTHSIH», hE
BRT B LA, KHXOERETH S,

2 IRROBIAGYINGE & FIRMET'
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TR C, ZHLE OWBEEEICEOCZ %3
HMMI L7, TOFEFKIIMITHEME PP AR T

Hho ZOHLMBOEMLERESALEDLR,

WIS DY OB IR ME Eic, AN ER* 52T 5
CEDBHLPIZRY, BMIEOIUE 1 ml 38 ki0E £
i2 7.5 mmHg DB % £3 512,

Mg MO EER % b b, Z OYUEAEIIR LA
Lz, ZNBOEENZETCTBA L 5HIE, MEHBR
HENLEIREIZDH, FRROBELRIZL TWARET
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23.0~20.0ml/ T DEFHEFHA L 1, \—@Iﬁl{!lbi@ﬂx'ft
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THVviz 59,

Grim'? 25 15kg D4 XIZD2WTC, T—F VKRBT
Tl Lo RSO MR ICoWT, BidPRmst
BED20%, /MFIE60%E SO E V),

HOME THERIC BT 5 MENIZ, EMBIRITEY
IEREETZLTC, —RKYEEDLD, ELIITRY
GEESCY, MATIC AVYE @ilks 5, EMm
BRET, HEBIRICOLY D) HdY, ZhdEH
MEREAAT5Y 0L RMESAIE, HBETH
BUZB VT, MEFOMITHE 2 EOTREELRL Y
5, HBEOMENEILE BERonKEDBRE i3,
LFLETIT LAV, SHUIHETARICB I AME
HWOFFEIZL B0 TH B,

PMETR, BTAB LI 2 AVYEFRABERL
75, Venenbilichen (BIRZR) > & v 88k &RMED
B THEH b, THIIMEEE LoREZ2L240
L Bidh b, Lundgren'® i & 2 /NG KO I3 B
ZE LT, FLVWMEERI B 5 &, KEHEOM
WMEDS ~8FITET S, ZDE X & /MM E
DEXT HOIE, HR LR THEETH S,

NGB OMGEE DS % H D L, RERG0~80%
IR, 5 ~10%2SHEIE T HIEE Td 5 b A5, I
PREFIZIE, MBETHMBCIRED NG 1g 40 26512k
D, ZMKEN50~60%% 5o, WETIZES /M 1
gD IFIIWMT B4, THIIEMERD25~35%
EEODICTET, REE L SRR L T, K
&R T LR o0 I G R O E A ik

KBTI, HETHERIZ AV PEIFALNED,
HTaLNI L ) 74 shunt-like Db DTE RV, BT
AVYEE lem® B220 125 A5NRBDITH LT,
KB TR2 7 TH 5, KIEOMFERDE0% 134
BLUHETHEET, 20%3HETH 5,

INLOMATHEIZIE, SRRV ESTHI LI
P TH DN, SRAFIZL SRV, HILBEAFDR
BT 2 I 95 # B AR 5 A& B h %, autoregulation,
venous-arteriolar response, autoregulatory escape, Kt
HFEMR &ETH 5B,

autoregulation!” ! THIIBIRESEAL L& &,
MBI BEEOBRRUERLHERFTE-00FK2 4 X
T4y 0 GBFETHE, BREOBELIZH ST, /N
Wk, EMBIROEIAHIT 5, ZO-OMKEIZIT
HIENELLEE LRV, TNEHIREIZASNEEE
T, BIRAIZS CORICHEHZ0E I D, 1doX0 L
Tz,

venous-arteriolar response'® ! #IRED LH T 5
&, KEMICEIRMOETRIMRT 5, Thizgks
& OEARIN & OB IR O i & FH 5 0Bk O X
A5HDT, HEH L VOIS,

autoregulatory escape’® : 7 KL ) v DiEAT,
NEMFEEDIEBYT B8, Fo 1 — 2501, S
IZELVIRELSBID, Zodblid, HEIHE
FIZL b 5T, MfTiddBRERELZRETE
EEh, ZOBWRIETLEI bR o TR,

RISHEFRIM? © B AM L ERTTEDH LIZAD
NBBHT, TLLT, BEHIIOVWTHbhTWwA
P, BEOBAETLADLNS, 2 0HOBKE LD
HE, MITFEEINEE, —BRICHIROEAE
RPEROBHEITINT S, UHEYD L <13 CO,
X BIMENRTH D L VbR TS,

IS HILE ML O S & OHRE L DR M %
ST 2T, HbEER) L MITE OMBEEASL &, HER
TEE BB X P IR M AT 2 T B, LV ) MalPb,
Usadel® 2K S h B RME L, Amrep 572 D 9
"B & OYHEEENE 2> 2 » TIRIMAT 2%, &)
MM T 5RBIIons, ZROHEHRFIZEICI>DW
T, Sidky & Bean®™ % B\ Cid, BEEB D/ Y —
v EMAT E DEEICBWTIZBRENTWR,

ZHhHIZDWT, Chou®® DHIH 5,

A B0ES & PPRNTFT
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#2 EHoEEhER L BRBIRNEENEL

F7q 2 I # # shARAH
mymin | WM B

mi/min  m}/min

IEEAEEL L 27.0 36.0 24.6 28.0

(100) | (33) (9D | (103
MgAR® | 408 | - 348 | 500
(100) (&) | (132)
Re®| 192 | 240 156 | 27.6
(100) | (iz5) (8D | (49

T2 RBOHZ LN TEE (M4), HEFHOE /S
F = IBITHMBEEDOEILIIE2ITRT LI TH S,

a) AR, BolUEDIR Loz, MIRNER
AR L, DUROBEIIZIZ, MEEb &3
WAL, WERICHCmEIZEIET 5,

b) SRAHEIC, MIEEMMIGHRMOKICBIY,
UG CRMKE IR L Tnwb, BECldzny (7
Bhol b, WIRMWIZH B O - RICE T T,
B & M A L C, BEIARKEW LAY,
HMELAZDTHLOFHELPIIRDOLNS,

¢) BEAEC, UL &, igiicmiis
oL, PUEEINICEELT 5, ZORIIHRBEET T
HREMBERBMLLZ EWIZELBDLND,

It BREHIRILE =R EOEBTAL L, B
T 55MI244%, AT HHFMICI9%, LI KREW
BeH%EEELLTWAEILICRS (E2)

B ABOES &PIRMT®

4 XDOFHMARBOER % NV — CETHEL, TH
FREIR O M i & % BREM T CllE Lz, R5ITR
TEHZ, BRBWIRDLN LD LRFEOZENS
Zohtz, EZORABOEIIE, BRAKAEORH
BTzohb,

By — v ORMICBITHMFEEDEIIIE 3 ITR
TEITH5B,

AR R RARCi, WEHomilic, 3-&
IR L, TUEHOBIRICIZMmMEEIX D - &
V3%, WEHICIIMERIIEET 5, MWgEE T,
IR IC I E L < B L, Rbagiicizg L <#my
b, CNHIRBETASNAMEENEILEFBIZFEL
ThHb,

INERBHIRMEZNR LOBEL LTALLE,
MM % Hmi310%, BT 5HHIZ59% &\
IREVIEZ S TEHTHI LIRS (#E3),

400

300+

v=100

40
mmHg

c . . . . ; : . ;
10 50 80%

5 KBougEshES) & TR EEFHIRILEREDEL
(4 %)
VF . 3#IRImER, C: KBNEOE(L
------ AR, — —-SiiRAHEY, BAER,
(Semba, Fuji, Y., 1970)

#3 KBOEeEnES & ThRESIRLER D%

&R I # A i 4% AH
mimin | MM B,

PUEARRL | 24.6 76.2 23.4 26. 4

(100) (310) (95 (107)
AR | 30.6 - 12.6 47.4
(100) (41) (155)
B A& 8| 57.0 91.8 31.8 85. 2
(100) (161) ( 56) (149)

C /NBOES LFIIRMIT

EV/NGTIE, U LB eT 572010, ER
DGEBDOEL L BELIMMLONEEL L B —H L%
WS, 1 XOBEEESIRO—-IEOXEELT, B
6cm BEDO/MBR % 2 5 AT, insitu THW, 2D
LORE TR, BEOERLNEEILL 3B
T 5, ZOERTIE, FEICEBERLE® O, BafIE
%z HElE L7,

a) FEAYINHE (tonic contraction) ¢)E;%L2829.30)

BO/NGR CHRHIROREL A 570, KRt
FEL L-BREEKE, MMEFOERRIZEN, 2
NIZX s TETB/NEH OFFEHIGEIC L - TH 725
SNBMMiEDEIIE, EBRKIZIE, BRKBTHED
LNBHIDEFEUL, BEELEMEEEOEICIE, =
BoMHE»ELNE ([6),

35 — Y DOEMI BT HMEEDEIIR 4 1R
TEHITH5b,

PR ORI 4 &N 5 EH IR B OBMERZ, 0,
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6  6~9cmD/NEH DRHILME & B - BRI
&7, O, MENEIL (1 x)
AF : BhiRIFE R, VF  #IRIOLEE, AO, @ B
Brinsh O, B2F1EE, VO, : BRI O, S,
IM A oESR), 1, I-0U&EHE 0, V-
SR
""" URRAEAY, —-—- SRR RY,
(Semba, Fujii, Mizonishi, 1973)

Rem

A RS LTWwaEHL S, ORI, BRERICE
HENTWBIMIEDOBRBITH S E VR B, PUEDE
Bd, BIRIMEEDD - & P LTWT, BEEDIL
S X MR MEOMIN LV 5, L2bIO
BRI BRI O O, MM L TV 556, Mk
GEEA O shunt 24+ LC, & 5 WIidimio B S
BEICL > TSR TWAZEERL TS, ID
& EB)RMFEEIZFA LTV %55 autoregulation 4%
FLETwasE bk s kv, RO LD

DF LWEIRILGEE OB, BEILHE L2560,

BEWing 22 M AL A5 o€, Mk oORERICA - T
WENPLTHDB, ZDEEIZ, O, MUENFELTS
DI E X OISR TR L O 2z ASEA
T 5D TH b, MEEORE O 53801 i &5k
IZES CMREBEMTH D, T 7B % FRILAHE
nT, Mg d O, fufE 8L C< AU
Lz b,

PINR IR D12 BT B MK E DB DIFIE, KHED
EE100& T 5 &, IUHHRCT+18~—-36%, iniEHH

&4 6~9cm O/PMEH ORBRDME LB - B
IRiLEE, O, BafIENZAL

IR
KR s 10 | 0 2y
(1) (Im v)
AF 17.9 (17.7 12.418.9
IT | (ml/min/100g) | (160) [{ 98) ( 69)|(105)
o | VE 24.1 |28.6 15.6/25.1
(ml/min/100g) | (100) |(118) ( 64)|(104)
# . 93.9 193.9 93.9(93.9
y AO; (%) (100) |(100) (100)|(100)
2 . 83.4 |81.8 85.8/79.1
VO, (%) (100) |( §7) (102)|( 94)
AF 14.7 6.3/18.7
| (ml/min/100g) | (100) ( 43)|(127)
| VB 23.6 12.3|25.8
(ml/min/100g) | (100) ( 52)|(109)
# ) 94.7 94.7/04.7
" AO; (%) (160) (160)| (160)
79.5 82.8(80. 1
VO, (%) (100) (104)|(100)
AF 11.6 [15.6 8.1/20.2 14.8
| mi/min/100) | (100) |(133) ( 69)|(173) (127)
e | yp 18.6 |24.6 14.1/27.3 21.5
N (ml/min/100 g) | (100) |(132) ( 75)[(146) (115)
g 93.8 |93.8 93.8/93.8 93.8
y AO; (%) (100) |(100) (100)|(100) (100)
79.6 |76.8 82.8|78.4 82.9
VO: (%) | (100) |( 96) (103)]( 98) (104)

AF © BhiRIMFEE, VF:BIRMIEE, AO, @ Bk
th O, B, VO, : BRI+ O, A

BT+9~—48%, RAETETH46~—25%IETH I
Licha (k4),

b) BERIUHE (thythmic contraction) 052282930

M TCRDEES L ) SHRIROE%E b - o8
BIUED D 5, Z OBOUE I FIRINAT 2 R IF 5
% 6cm EOMGTRE L TAB L, BEDOIUEE
T, BROLEEFBYT L1205, BROLGEE
N B PUHAERL &, R OMRAR CEIRILIE B AT
BiML, BRMIEE S TAT LCHEML T 35bigHEE
LILESFENE (H7) (KS).

FIRILD O, SME & DEfRE AL L, FHTER
FN_ DD H B, Thbh, BRI
0, BaFIEH»H AT 5 R B (reversed pattern) &, #
MR ML SRIE I Z Z NI FAT L C O, S L HmT 5
P # (parallel pattern) T& 5, IUFEHE O R B3 B
B2k 534 DT, P AL autoregulation #EFA%i1d7- 5
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RPT
RP PP
v }141
~7 100
135
80 ~— 100

-100 -100

7 6~9cm O/MBH OEBHIGE M) & -
HIRMEE (AF, VF), O, 8flE (A0, VO,)
DL (1 %)

CPT : i@ AH%, RPT : sifg4AE,
(Semba, Fulii, Mizonishi, 1973)

%5 6~9cm O/PNBH OBBYINE & B) - #IK
MmE, O, FMENLL

Reversed pattern| Parallel pattern

AR ShARAH | UXEEAE ShARAR

AF 16.7 2161 153 18.4
0| (ml/min/100g) | (100) (129) | (100)  (120)

| VE 946 19.6 | 21.4 16.9

) (ml/min/100g) | (100) ( 80) | (100) ( 80)

9.1 96.1| 97.7 9.7

72 AO; (%) (160) (100) | (100)  (100)
||

76.5 79.1| 8.3 79.5

VO, (%) 160y (163) | 100) (98

AF 14.0 16.1 ( 16.6 23.4
3| (ml/min/100g) | (100) (115) | (100)  (141)

i@ VF 14.6 15.1 17.2 23.2
| (ml/min/100g) | (100) (104) | (100) (135)

. 95.0 95.0 | 9.0 96.0

z AO; (%) (160)  (100) | (100)  (100)
: 84.7 83.7| 7.7 8.8
VO (%) (100) (99) | (1000 (105)

WwWTWb, sERME e R BUIFBMIZ L 530 T, Z
@ P B RULMFIM CHHETE 5,

IS OFEEIMEIUREIZ L - C, PIRMAREMHR L
12, REBOELI0ET5E, BAoHm UHEHE
) 1220%, #MmoFm GUERR) (235%D8)EL
ELTWwAIEIZED (85),

D BRY &MHRLT?

6cm EO/NEH % B L - BRI EOES) L,
DED X ) ThHiHD, Bv/MNGEtiinsBIRIng
BOZEIZOWTIE, FZHLATERY, NBEEEIC
BIZHEHR, LTLIAHALZVOPEETHED

O, HAGHITIIHRLE LOLBZHKL, bog
Al ENL S,

Wi 120ecm & (1 X OB OH/260) DB
DT, BHEEO BRI S B iR Sh B
BERATCHZ, ZOL &, BEEIZEMHKMIC tone
BRAT HD, HBHV:id tone BEFRT B,

a) IFIRESY

M EE RG22 50, ZolgaEc
MEMBEE (NE*2 LA 385) 24D, 120em
NG EROEEYINE S GEBYDIHK, tone DIEA)
BHT 5,

PR M E & —HHEOELERT, IOEED
tone M & N AHAEL2050 M X, MEEXFE L <ED
T 5, iRMOIIIE, FICmEETD - & b3
L, M & h 3B % 5, tone DEEDFIXIZH
IR EED L-0b LIRS, T OZ4LIEIIRM
HEEU—-HRIMFOEIIETELDTH S,

WIS B Cid, —HIED ERTETShk
Ve, MUEEZ5XEFIROBMNT, ZHRKX
ERERYTo7c ADA XD 120cm /MFIZ, BD
A XOBR & D B % 51T, BOBA XIIR 5,

ZHDEIVIEA AL XOEBIREZ & % tone DFANIC
FATLC, mEOE L (A xB) &Eh4aL, A
A X OPMMRMG I —8RIZHEPER LA (K8),
tone DEIFEHIIZIE-- MM EILE L <% LT
BB L. ZOB, ki O, fafE Iz, PIRIML
MEMBIZPET T2 7400 (PR) & A
E0FbxT5 RABEEZXHNT 5, P EIMFERSD
IS O, BRUE DA TH Y, R BIIEHKEYIZMAT
PR SN TWB I EERT (£6)

PR AR 42 81T 5 MU EB OIS 5 H i~
10%, BT 5 H~N20%DELTH 5,

b) {REREH?

120 cm /MBIZ BV, FIERBROBLKMIEIC £
n, NBEHOSRNLRENF L EESELBED
PRI EDEFIZRIAA LD SNZH, WwIhd
—HRIMEIZFTT 52 TH L, S OMTFERDRE
B, THEHLAERERET -7, WEXEO
RIBIC L D FLWIESOES RS &, —i&m
EOBRT &, BIRIGEDMMANE S, PIIRMLGE = I1XE)
WRILGE & AT L CHEIL, JBEED tone A% & IZEIE
T 5 &I BEICIFEFHA LThRET 5, @000l
RIS S ICmEIRICES S (K9, £T7).

PR GH & B PRI G 8 D3 MIZ16% T - 720



MR MLAT BB 12 DT

7
Bp ]|05
95
1o Bp ]|oo
AF \/ 1 %
) 1o
: iz AF Jloo
90
VF 1
\/ /\ 10
480 VF Jloo
4101 90
0. < T — §
v ] /—\ 1o
Josg V0. 1100
1120 l99
VR /\ ] 1110
REY) VR
v 1110 \_/ 1
% e o
. 1140
1 | 1120
Je0 a
20sec M \/ == 1100
n
parallel type "90
---------- reversed type “Zosec
K8 AW E B NGBS & iR (SR R E 9 120 cm /GO BETRERR, /IR S

L)

IM D120 cm /M VR © iR
BP I fitify 1 3 O BREYIRIT
VO, : BFIRILD O, BaF1RE

(Semba, Mizonishi, Ikeda & Nagao, 1977)

I, 0, MahgEs (M) %5
BP {1 £ X DFHEIARE

VR | 55, VO, @ BRI O, SaflE
($%%, &7, i, 1978)

K6 MHIREHC B BPIRILERE, O, faflE D%t
(120 em /) (ZHERC LR EER)

w OB 1 Il il v
BP*  124.2 mmHg 121.8 121.7 123.2 126.1
(100) (98.0) | (97.9) | (99.1) | (101.5)
AF  20.0ml/min/100 g 19.1 15.7 20. 4 21.8
(100) (95.8) | (78.4) | (102.0) | (109.0)
VF  20.0mi/min/100 g 19.5 16.0 20.6 21.9
(100) | (97.5) | (80.0) | (103.0) | (109.5)
VO, T74.7% 74.0 73.0 74.5 75.5 | P-Pattern
(100 (99.0) | (97.7) | (99.7) | (101.0)
VO, 175.9% 76.3 76.9 75.5 75.8 |R-Pattern
{100) (100.5) | (101.3) | (99.4) | ( 99.8)
M 145. 2 mmH,0 120.5 93.1 120.0 152.7
(100) (8.9 | (64.1) | (82.6) | (105.1)

* Ik 4 X O FEBHIRA:

/

/
/



8 f>3 %

K2

#®7 ERSHIBITAMRMAEE, O, AMKEOE

1t
(120 cm /M) (ZHHZE LHEMERR)
E 1 I il
BP* 127 mmHg 121 125 | 126
(100) (95) | (98 | (99)

AF  33.6ml/min/100g | 37.5 | 34.2 | 33.4
(100) (111) | (101 | (99

VF 32.7mi/min/100g | 38.0 29.7 | 31.8
(100)

(116) | (90) | (97
VO, 77.0% 77.9 | 76.6 | 77.2
(100) (101) | (99 | (100)

* fitIfl £ X OFHEBIIRE

4 FFEROBHAEINHE & PR T

PR DBl DEFE & LT, P& ) MM
THd b, L, ZhFcmitETit, SEBWLE
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7o EERLTV A,

X101k 5% 7 = V8V — % 1ml FHiEfdd U2IFg
HOBAYMESR T, BH15~24%, HROBERAEI
0.65~1.0ml T, PIRE LDOEILDIRIEIL 6~16 mm
HO THas (F8F 1), TNIIEHFRHMRILD
11.9%IZHE T 5, BHLHFHHOL DN L L %
Mol

£ 8 WEROEBINIHE & PR

#l H FEBIRT PIARIE BEZEf
sec mmHg mmH,0 m/
1{15—-24 54—55 134—150 1—0.65
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Summary

The effects of undulatory changes in the spleen and liver volume, and the effects of tonic and rhythmic
contraction of the gut on portal venous flow were investigated in anesthetized dogs.

Following results were obtained.

1. The rhythmical contraction of period of 12-57 sec. were observed on the portal vein. It was obtained on
extracted preparation and in situ.

2. Active periodic changes in the liver volume caused by injection of Ringer’s solution and sod. citrate solution
were observed in the dog. Active contraction of liver caused about 10% changes in portal venous pressue.

3. The undulatory changes in the spleen volume effects on the blood flow in the splenic vein. Normal splenic
blood flow averaged 27.7 ml/min, but increased to 32.2 ml/min during the period of rhymical contraction of spleen.
This increase corresponded to 16.2% of the normal splenic blood flow.

4. Intestinal contraction caused periodicity not only in venous outflow but also in oxygen saturation in venons
blood. It was observed in tonic contraction that augmentation of venous outflow synchronized with reduction of
oxygen saturation in venons blood and that diminution of venous outflow produced an increase of oxygen saturation
in venous blood.

In rthythmic contraction, the correlation between venous outflow and oxygen saturation in venous blood could be
classified into two patterns. In the first pattern fluctuations of venous outflows corresponded reciprocally to
fluctuations of oxygen saturation, and in the second pattern both curves fluctuated parallel to each other.

Experiments were also performed influence of the intestinal reflexes on the portal venous flow. It was
observed on experiments of cross-circulation system that venous outflow diminished parallel to the loss of intestinal
tone during the intestinal inhibitory reflexes, but venouns outflow augmented constantly during the intestinal
excitatory reflexes.

The mechanisms of the correlation between venous outflow and oxygen saturation in venous blood is discussed
on the basis of the particularity of distribution of minute blood vessels and of the autoregulatory systems.





