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Studies on buffer action of intracellular fluid after acid load
Part 1. Studies on buffer actin of intracellular fluid using
leucocyte suspension after the acid addition

(OTsuki-Yaiji) *

X B OB H

In order to clarify the mechanism of the intracellular buffer action, the auther has
experimented with the leucocyte suspension collected from the peritoneal cavity of puppy.
The measurement was made on the ion content of intracellular as well as that of extracellular
fluid, together with the pH change after addition of isotonic HCI solution to the suspension

fluid (3.0-4.8 mM/L).
An outline of the results:

1) Extracellular pH which fell sharply after acid load was restored gradually towards
the original level about 20 min. The restoration is presumed to be a reflection of intracellular
buffering which amounts to about 18% of total buffer capacity of suspension solution.

2) By measuring the content of Na, K and Cl in intracellular fluid, it was confirmed
that neutralization by intracellular buffer is mainly effected by an alkali-shift from the
cells in exchange with H* from the extracellular fluid. A part of neutralization seems to
be due to the penetration of HCI itself in to the cells.
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Fig. 1. Special vessel for the acid addition experiment.

L

Fig. 2. Apparatus for the acid addition experiment.
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D, INTE~ 7Y v MERIED LERN
FHEILEL R VBRENKRELLBDT, ThE
BREYVWEEEE TETTOBRIEL L EER
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Bk o 40 { RIERICERER L 72 3 fn Bk K (30-
50ml) 24, ABEEBAEMLEZLO L 2{E
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Fig. 3.
The influence of acid addition upon pH of the

leucocyte suspension.
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Table 1. Extracellular ion and lactic acid concentration before and after acid or NaCl addition.
Na(He) | (M2 | @ ("BL) | Heos (M2 )| Lactic A (")
R e o r e D B A L
| [145.9d142.81 4.42] 4.30(113.23(117.02{15.38|16.04 3. 14| 5.17
g 2[137.01[141.02] 3.65] 3.66]111.52]111.08)17. 38]17.38] 3.82[5.99
= 31146.39143.98] 4.82| 4.80][27.52{128-61[18.21{17. 80| 4 .95 §-72
= 4|152.09146.26] 4.48| 4.45)118-33]122.32{16-71[12.65| 4 .08 6.96
= [5]132.50]132.50] 4.93|4.79{110.82|111.62| 14.96|11.80] —— | ——
<C {6]135.82134.23| 4.82| 4.85[121.63]122.03/18.63{14.79| — | —
o [)136.2140.5)| 4.32] 4.53)11 533115225 12241 7.4 —— | ——
S [8]159.38160.99] 3.99] 4. 12[119.63[120.04 19.70] (6.23] — | —
Z 1432214296 4. 43| 44401 2.25119.12] 17.90] 15.49| 3.75| S.96
o | [14592145.81] 4.40| 4.29]113.2)[113.15]15-38| 12.87/ 3.14} 6.36
© (21137.09143.0)] 3. 63| 3.681) }.08112.92/ 19.29| [6.63]5.12| §.85
= [3[146.38)145.09| 4. §3] 4..90/126.19128.53] 18.12] 14.77 3. 20] 5.65
—_% 41149.911147.93| 4. 76| 4.38)122.5123.08 15.511 13.82] 3.99] 5.5
< |5 [132.36[130.31{ 4.9 6| 4.82]11 0.92)111.08/1 6.48| ~7.36| —— | —
' 5 6 [135.83)134.67 4.84] 4. 84{1) 9.301119.98| 12.58] 1 2.30 — | ——
7 [136.201138.2) 4. 55| 4. 62|11 85)127.63{17.98| 1 3.50 — | —
T [8[159.9816092] 3.87] 3.99)11 8.21119.57] 1 8.88] 1 4.00] — | ——
M.{142.94{143.29 4.49]| 4.4\ 245120.23| 1'7.53| 1 3.16/ 3.86|5.76
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Table 2.
Intracellular ion concentration before and after
acid or NaCl addition.

Na (mPL) 1 (ML)
Gl Mdrto et e
240 j12.8n2.1110.3
36.7 |33. 5 (6.t 17, 0
20.6 123.6{133.1138.8
42.9 |34.2]132.6{124.0
40.7129.0}130.8] 94.7
25.1 18.5]1459| 117.9
49.1 [ 35.0h122.4117.m
25.3126.2]136.8/139.0] 20.5 \3.5]
R R IR
26.422.9(131.0{118.3| 47.7147.7
30.4 | 30-1]123.1|104.9 43.8| 59.0
18.1 | 19.6]125.5]119.1|40.2] 43.3
429 | 26.9]133.4| 9%.5| 43.0| V4.2
407 | 20.5{130.8| 75.5] 68.8| 60.2
22.8 | 11.5(ts1.6/V14. 8| 74.7| 4v.2|
59.2 | 34.6|130.6/102.5| 47.5] 44-.3
26.3| 20-44142.5/133.2[ 11.6] 11. ¢

33.2 (23.3 133.6(1W. 2 [47.2 [43.38
£12.6| + 6.8 £9.8| £16.2 1:?5-‘7 4;:l‘7.o

ce ()
Ao gttt
50.4-|48.2
48.1 |48.0
46.0/43.5]
43.0| 5.7
68.3| 547
76.2|4%.0

42.6] 38.8
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V) kL, BiRIMEORE a, HNBK205C
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D TEFER O pH EEEINIC X 5> TV —b @
Bled Li-HFHIC2 53R Ths. HLZ 0B 4
12, ERVRINEN O WINEE O pHc) & iR
WSRO pHIC) I3 ZE R v e E2 T3
A, b LEFIZEN S 2HAITE (B—b)+4 23
BT 2 E{bBici 3 (HL 4=(—c)}.
ZOREIZLTEE L= Table 3 @ columm
2 DBFIED pH BofETh 5. XERIRM
L0 BFIZHIE L7z a OIE L IRINBTOXHBE
DIEDZE (c—a) IZFHR ORI X vicx T 548
E 4" #Mz72b D5 columm 1 OETH 5.
FKIZR A< columm 1 & columm 2 & TiX,
{ffid columm 2 DHEDEMNPL L 5T 5.
T ZTZ O pH BT EOZES I ANEEERIC
EBLDLELT, ISMENTBDOM%IEZEhIC
FoTHfMELNR TV 3225 EMHT, KD
WIFHEEIT o1, FBRimaTo HCO; &
LMD pH 28 b RIGELTEE LED
HCOs 2L, ZoBENC X 2808k
» (HCOs OREZEICHERLFT 5 Z OME
EIRINEC A b5 HCO; oMLY
WX > THEEITS Z &id pH oA FEIL),
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>
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Table 3. Changes of pH and ion distribution by acid addition (after addition).

Neitializalion of Acidl
E.C.F.|LC.F.
APATE

Changes of Changes of
PH?:ZE.CE-PH :5¢ Souco

AN
(0T A& (W yra
1

Acid
Load
pM

AN

pid

(X3;

|4 Na|
Hlalc}
+lad|

AR

29 Naﬂ'mQ-égt:};dﬂ_f ANa
74
{ich 4;

A KK
™

v

rak

o E-CGFIT G

(3

3a [3b |4a [4b| &

6

718 10 [ 121143

2
0.636/0.139(82.4|95 4.0 | 5 [86.4

~2.

4109+ 2.2 20.4 [11.1 <3315, 5

0.224(69.1|79 7.3 |21

0.4388 86.4

t2.

9 19.2/+15.3221.S75.0 |46.5 |~16.3(31.6

0.505/0.336|79.5 3.7 5 [83.2

-0.

6356 23'7}7%225.8 1.9 |-13.7y9.3

0.368|0.342154.9 25.1/32(80.0

-7

3-26.21-1.6 \19.0] 80. 9] 25.9]-33.531.9

0.570|0.310 {38.97 9.3119 |48.0

-8.

216.A1+5.6 17,7 [144. 0] 33.7 [249]30.5

0.460]0.290{36.6 1.4 124 48.0

-4

~8.8(+1-8162.9/55.7] 16.0|-13.515.5

0.400|0.090|34.6 13.4(25 |48.0

~10.5

—18-4|%0.6 t71.4028.6 | 42.8|-289]30.7

FIEIEIE I

0.310 [0.110[28.2 3.8(13132.9

—6.0

—11.0[+6.51113.1/96.7 | 14.5|-17.0]23.5

| O-464 49.5

=X

0.231 1.0 598

-4.6

+4.5

—15.8 165.41141.1 | 25.3]-20.1|24.¢
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NERMLEBEPOBUS L, TOEY I
BRI L VEEsncBEL 2 5. ILEHBR
IEL, B CUIRE) mitto HCOs &
R AR MER T (HCOs)k, [HCO: &
L, BRInEE Tt (HCOgs, (HCOsK & L, #
Jas kg V, HCOs md&E (MifsMRIc X 28
g A, MEANKCLIBEEEEZBLT
i,

A =V {((HCO;)s—[HCOs)s")—([(HCOs)c—

[HCOs)'}

B=L—-A

Table 3 @ columm 3a MHIEASEIEEE (A)
ThY, da PHRNBEEER(B)THD. X
WhnE (L) % columm 5 [C 523 L 72 FICA, B
BERERL OM%IcY %% FHE LT 3b, 4b
WoR LTz, Zhick s &, INEh-gnd2%
DHIREARIC X » CTHFIE D L, &Y D5-32%
(E1918%) MRHBEAKIC L Y BEE T &
i 5.

WRANUEA A L EE 0 iz Table 2 1Z7R
4. BB Na, K @i CRRBBIRINEE, xR
FIAET LT3 IR ISR T2 oM
PEHETHS. Cl KoV TRENTH B3
BEECIHIETL, BENETRL LS LEOME
FAdH 5. BLERIMC XY Na, K kA
T L, Cl BRsHicEEins %o CiE»»
S ENEHBRE BN, MRS B
FEDIE 4 DRAED TS > & 1k & L RHET B
ML\, ThERE»D B LI, BRI
e X - TR AHBRNA AV REOE{LE mb
A LTROFHERT - . BRI U3 &R)
B, A4+ v BERZRFRMNBER T
e, M, FFMERRTIXDs, I & L, Mg
WNHEEE Hw (HII8ED77% & # % T haematcrit
FVEELRL) LThEBREMCE 5 4V E
BB T,

T =Hw {{{[ls— 1) —(De—Tc")}

LB, TOBESYTITAD~T T Yy b
BRI L - TERD B0, HEROEREDOS
T MmN 11 %0 e L ¢ Table3 @
columm 6, 7, 8. IZR L (+IiMEREICR

B8, — MR T OED).

Bl % 8 FloEH I T Na 13494.6 mM, K
3% 155 mM st iR L, Cl e
45mM WRNIAVRAL TS, ZOFEEL
Y, HEBRPEEETEF O#ER L LT Dallow?%
DR Licin < i, BRI N o Na®,
K+ o vosfifsbgho H by a2 L
kv, HY zhfi+sz2ep%T B2 b h
3. MLT—F Clizmfamicidmns 52, ¢
OfEE Na, K o I bbvELY, R
NI OREERZ—E4 HCl »EEMEAIC
ABBTEENS I P EOWHRIELND. £
T L7 Nat, Kt L Aoz CI- oEst
fE%x Nz T, Table 3 » columm 13 icL¥ L
7RFEDOSHIOEE L LT 248mM BELN
3. CHRAHIIENIRIC L AREREBICHEYT S

RTH 5.

—FEICERRME L (HCOs™) odEL X
D, MRENIRIC X - TIRES WS A SBEOH
BET-eP45ZofE FROMBANERTOA
FBOBE X Y R I MR E R &
T A5 X&0 Table 3 @ 4b TR L MEN
W X ABEREOE SR LV MIENIK 11 %Y
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Studies on buffer action of intracellular fluid after acid load
Part 2. Studies on buffer action of intracellular
fluid using adult dogs infused acid

612. 014. 462. 6 : 612. 014. 3

< M f T (Orsuki-Yoji) *

In order to clarify one mechanism of intracellular buffering, five adult dogs were
infused with isotonic HCI solution containing 36Cl (2 c/kg), and the changes of acid-base
balance in blood as well as an excretion of excessive acid in the urine were measured and
it was examined whether or not some Cl-shift into intracellular fluid may appear either
at the end of the infusion or 24 hours after the infusion. Results obtained are outlined as
follows : -

1) About 40% of the acid infused was neutralized by the intracellular buffer at the
end of the infusion. After 24 hours, however, almost all part of acid was buffered by the
intracellular fluid, except some was excreted in urine form of NH.CI.

2) By measuring the distribution of ions in the extracellular fluid, it was inferred
that neutralizations through intracellular buffer was mainly effected by an alkali shift from
the cell at the end of the infusion and by the penetration of the acid radical (Cl) into the
cells 24 hours after the acid was infused. The Cl-space estimated with radio active Cl was
clearly increased by acid infusion. It follows that the penetration of Cl after acid infusion
was remarkable as compared with that of Cl after saline infusion.

By calculating the shift of the Cl ion into the cell from this increased yolume of Cl-
space, it was concluded that almost all of HCI infused had penetrated 24 hours after the

acid infusion, and been neutralized by the intracellular fluid.
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Fig. 1. Time course of serum 36C] activity.
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Fig. 2.
Changes of acid-base balance in body fluid after
acid infusion.
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Changes of ion distribution in body fluid after acid
infusion.
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Table 1. Changes of ion distribution in body fluid of dogs.

Atthe End of Acicl Tnfusion | 24fus. after Pl Tnfusion
Degs Dog 1 | Dog 2 | Dog 3 [ Dog4|Dog 5 [Meaws [ Dog | |Dog 2 |Dog 3 | Dog 4+ |Dog & [Means
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Unit activities of medial thalamic nuclei under hypothermia

H ® M- A ®  E-M obO M OE

(Horr-Yasuo « Havasui-Yasumasa - TAKEGUCHI-Hisami) *

1. In normal temperature, unit discharges recorded in thalamic medial nuclei are
classified into three groups, i. e. continuously, sporadically, and discharging at definite phase
of thalamic synchronizing waves. The former two increased their own numbers by high
frequency stimulation of MBRF (mid-brain reticular formation), the latter one, on the contrary,

mainly decrease their own numbers and lose their specific pattern.
2. In hypothermia, unit discharges recorded from medial thalamic nuclei are subjected

to the following changes.

a) Their numbers of discharges decreased nearly parallel with the reduction of the
temperature and were scarcely found below 25°C.
b) Various discharging patterns observed in normal temperature were kept through

the period of hypothermia, as a rule.

c) The thresholds of the stimulus both applying to MBRF and medial thalamic
nuclei in contralateral side to produce the changes in discharging pattern of medial thalamic
neurons, rose that values in hypothermia nearly parallel to the reduction of the temperature.
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Fig. 1.
Three types of unit discharge patterns recorded in the medial thalamic nuclei. In each
pair of records, upper trace is the record of unit discharges, and lower one, electrocorticogram.
A : Continuously discharging single unit recorded in N. centrum medianum. B : Multiple
units appearing dominantly in the negative phase of the spontaneous thalamic waves recorded
in N. ventralis anterior. C : Single unit discharges appearing on the< thalamic recruiting

responses, recorded in N. ventralis anterior.
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Fig. 2.

Spontaneous single unit discharges that fired
sporadically, recorded in N. ventralis anterior.
Left colomn : Spontaneous discharges. Middle :
Discharges during MBRF (mid-brain reticuler
formation) stimulation. Right : Discharges during
contralateral VA (N. ventralis anterior) stimulation.
It is observed that by MBRF stimulation unit
discharges are depressed and by VA stimulation,
it accelerated and became burst discharge appeared
at definite phase on the waves.
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RP Stimulation

Fig. 3.

Single unit discharges of continuously discharging pattern. By stimulation to MBRF, it
increased their numbers. Record in N. centrum medianum. Time scale : 1 sec. Calibration :

500 4V.
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Fig. 4.
Single unit discharges, fired sporadically (large spike). After MBRF stimulation, spike
numbers increased, comparing before stimulation. Time scale : 1 sec. Calibration : 500 #V).
A :Record just before MBRF stimulation. B : Record just after the stimulation. | :Onset
of MBRF stimuration. | :The end of MBRF stimuration.

0.5 sec,

Fig. 5.
Single unit discharges appearing on definite phase of spontaneous thalamic waves. By MBRF
stimulation, unit discharges were changed in their pattern and fired. sporadically, as well
as thalamic waves were suppressed. A : Record just before MBRF stimulation. B : Record
just after the stimulation. | : Onset of MBRF stimuration. | : The end of MBRF stimuration.
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Fig. 6.
Thalamic recruiting responses under various stages of hypothermia. Each upper traces in
A and B, thalamic waves combined with unit discharges. A :Record at 32°C. B: At 30.5°C.
C: At 26°C. Thalamic waves in B is the largest in the amplitude rather than those in A.
Time 1 sec. Caribration 500 #V.
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A graph indicates the relation between brain temperature
Fig. 7. and effect of MBRF stimulation on unit discharges

A graphshowing the relation between spike interval firing in burst. Filled square indicates a threshold to
and brain temperature. Prolongation of spike increase spike numbers. Open circle : a threshold to
interval is almost linearlly along the reduction of decrease spike numbers. Cross : stimulus voltage having
brain temperature. no effect.
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Fig. 9.

Threshold of stimulus to evoke thalamic recruiting
response and unit discharge in burst pattern on
that waves, applied to contralateral thalamic nuclei
belonging diffuse thalamic projection system. Open
circle indicates a threshold to evoke above des-
cribed change. Cross : stimulus voltage of no

effects.
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Fig. 10.

A graph showing the relation between brain
temperature and spike numbers of single unit
which recorded in N. centrum medianum, dis-
charged in burst appearing on the certain phase
of the thalamic wave. Parallel to the reduction of
brain temperature, spike numbers gradually decre-
ased and below 25°C almost completely abolished,
but rewarming to over 25°C unit discharges
reappeared.
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Eeffect of cobalt chlorophyllin on the sodium and potassium metabolism

(Akryama-Haruko) *

-G TR = RS

Effects of cobalt chlorophyllin on the sodium and potassium metabolism were studied
in the blood serum of human and rabbits, and in the circulating saline in heart apparatus
from toad. The results were as follows;

1) A constant relationship was observed between the labor of heart and quantity of
sodium and potassium ion in the circulating fluid which was flown within the catheterized
and separated heart in open type from the toad, and especially, a reverse relationship was
remarkable between the labor of heart and sodium ion.

2) Cobalt chlorophyllin inhibited the labor of heart so long as the potassium ion was
required by the heart in eary stage, and the cobalt chlorophyllin accelerated the labor in
the fatigue stage which was appeared in extraordinary infusion of sodium ion.

3) Potassium and sodium ion were decreased in the circulating fluid as long as the
cobalt chlorophyllin act to promote the labor of heart, and were increased when the cobalt
chlorophyllin act to inhibite that. These findings were agreed to the result using adrenalin
and nicotine, in which have had similar effects upon the potassium and sodium metabolism.

4) Sodium ion was increased in rabbit serum by the injection of cobalt chlorophyllin,
and potassium ion was first increased by the same manner, however, in the middle to last
stages the potassium was decreased. These tendencies have not observed in the brain stem
cautirization or adrenalectomy of rabbits.

5) Cobalt chlorophyllin could increase the amount of urine and potassium excretion
from men.

6) Then it was thought to be true that cobalt chlorophyllin stimulates directly exfusion
of potassium and sodium ion from inter or intracellular fluids into the blood, second, cobalt
ion in the cobalt chlorophyllin stimulates indirectly the excretion of hormons in adrenal
cortex through the hypophyseal hormonal system, third, the adrenal cortex hormon may
act to increase sodium ion, and to decrease or slightly increase potassium ion in the blood.
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An arrangement of heart circulation in open type.
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T3,

&T, WEE#E Ringer IR CHERsh 3
DR O BRIEEREA L T, 20
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Table 1.

Changes of sodium and potassium ion in the circulating fluid within the

separated heart apparatus.

#1J——Co chlorophyllin & Na 3 X ¢ K R

Rz X EFRENRECEZOESERL LTERE
FRER Le. 20BHEED B 5 ALHOE
BREEZ BEICRT LOT, 6 REBAN2 M
L, L2 CRER LV EL, 188H
BICEHAPCHEL Y L Lic. 18R B L
BT BRI L, 48EEH 75 L60RF
BoMicis v, £ LEEIEER LK.
DX, FREREG
OISR, FA
ERIER IV b LA

i B

-
-

hrs. . GXE 4
\ 9 6 12 18 24 30 36 42 48 6 75\ L12RE RIS
No. _ I 3BT O RRIE A
. No. 7 100.0 2195 1243 786 792 578 815 359 214 ’ D
S‘f)llme e | No.8 1000 2024 1336 424 395 354 424 318 135 Hbiv, TORITHH
"(%“ No. 9 1000 183.6 1675 887 403 418 469 227 103 FFRE & HKiCEBEEO—
M. V. 1000 2018 1418 699 530 450 569 301 147 .

. ~ BEWBHZ LTS,
Na in No. 7 1273 1022 846 703 54.0 1314 1782 1315 159.2 i o
%irculating go. 8 141.2 138.0 1024 68.2 515 75.8 1452 166.3 182.1 Z oA O B
wid 0.9 1356 915 77.9 494 ‘623 1105 123.6 154.7 1635
(nEq/) M.V, 1347 1106 883 626 550 1059 1490 1508 1683 Na ROMBEAD L,
K in No.7 127 022 072 067 086 090 127 110 108 187\ L2ARMERT
circulating | No. 8  1.06 012 064 089 119 1.02 065 082 047 e :
fluid N 8 1111 00é 045 o061 078 064 104 101 o077 CAUREIR LEET D
(mEq/f) \ M. V. 115 013 060 072 094 085 099 098 077 3 o247\~ L30EsEIE

M. V. : Mean value.
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NCTHEEBNCEESHh Table 2.
TVBE L EE LT Effects of cobalt chlorophyllin on the changes of ion in the circulating
2 = i fluid after two hours.
w5, .
min.
T CEETNEM §\ 0 5 10 15 20 25 30
0.
i, WREECET
i i Elch saline (No. 10 1000 925 990 852 1034 1028 1010
% Hodgkin®® Nafx ~ T20°€ INo. 11 1000 9.1 1023 1006 1006 967 951
e . )" |No.l2 1000 968 987 954 973 973 982
MTHH. Thick? % M. V. 1000 948 100.0 937 1004 989  98.1
LHROBEED, SME Na iil 11:110. %o 1146 1593 1424 1185 1337 1518 1249
. . circulating ) No. 11 935 1712 1223 1250 1468 1250 975
POBRED Na*2ME gig No. 12 1175 1306 1306 1312 1404 1066 1032
PR O M N I B AT (mEq/t) {M.V. 1085 1537 131.8 1249 1403 1278 1085
e K in No. 10 128 156 103 117 206 145 121
B I DI LRI LD circulating {go L L0 23l 18 205 230 18 Lo7
3 RS S ui .12 133 119 115 127 142 115 1.1
BREZE ri@-t’?r> (mEg/) \M.V. 134 165 135 153 193 149 131
LE2b0, LI M. V. : mean value.
TH5. bL, ZOR Extruded saline vol. Na K
REeEENBIL T
Bl R O B AR AN 1
AT 2z engFshs 120} L I
b, IR Na ol . .
ok R WAN - ) 0p .
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BT LIInD. TO of 190 ’ N
HERIR Na 03 . ..t .3
AAERL 24 IC b 72 30 1o} :1Tr
> THD BN, D ¢4 I ﬁ LN .% —
O510BABN < 05OIHXD LT O050150%530
(min) “min)
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Effects of cobalt chlorophyllin on the changes of ion in the circulating

AIERIZB VT, BBERMEEOBIEA L 20
AR O BB AR oI oh T
B U OEBERHEBITT A2 L, Ethic
P EEREER O Na RKizzh 2hERnEE
ERTZEizovTiHRz, #2TC, Cochiz
£ 3 b BAEREORKEREEZ ZR Lk
THE T REL DL EZ DN, ThbHER
TERIE S (2 RREICIN) OBEARUEE &R L T
%A, BAER%Z 6 HLEBLERE Y E
D DIREERE D B b Bl UIEFHE K 23RBS 12 I
D3 R, ROEARERE24REM > £ Y BEA
DIREERE AN JEY Uik Uik Na 23084
XV HEMCET 28, © 3EIZ4U T, Co ch



198

DOYER % WA T 23 Lic. BARMCEREALD
[BEADOEHKY =2 — VIZE T3 % Co chloro-
phylino#EEIT—IC 10mg & L7z, £z
Z DR DRERCERA S 2 b W E
X, =OREOMMME b T RE S ZUNICHE
HEhzhic k- TRES i OHES0RE
ERBLZIOONATERICETLT D, O
HHE, Na BXUKkEoBERFIX, {EF
YEALEE], 5, 10, 15, 20, 258 X 3043712
A0 CTHE Lz, BBZEhbiZERZEROH
ERHEICEYT 5 1 SROBHIERIRZ SR L
T, AEELCICERE R L.

fk1J——Co chlorophyllin & Na ¥ X0t K {3

1) EXFEEEIFEELADEE

BB OIREAR R LB, LS
BRI RABEHOENERGHLE LT Coch &{E
AELY, ETFFAERMICET 2 1 0H0HE
HERELHE L. 2056 HRERIE
Fo Na BIXUOKEOEREBZ it v, 52
#, FARCORTHER B2, REEHERE
VEAEFIRIME 100 I6h3 2 EA®RE LTR L.

FPEHERBEOEILER B L, BLALHE
LW EATRRTE 6, —MRIC L%t
DB EERA DN S, E7c Z OREHERRT
» Na iZHHBICHEML, 5 0#%ic40%2L ko
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Effects of cobalt chlorophyllin on the changes of ion in the circulating FHEEERKETOK D
fluid after six hours. Na DOEEIF VAT
o, s w0 15 w0 25 % RO Rn e
No. 2L, 205%1c40%%
saiine (N 03 1000  'ovs o8 1015 1000 1007 asy ExDLRMEERET.
W ey 00 tmep s s s o gl SoLOE, B
Na in No. 13 1352 1408 1318 1525 1464 1318 1395 WE G BTRE 1 ML
circulating | No. 14~ 916 1574 1677 1435 1223 1295 1067 J@ Tk, Co chiZzd
HEa) {ﬁ‘?'vl? 1055 1309 138 1938 1258 1295 125 BHIRMLFMESNB
Kin  (No.13 011 026 035 041 035 018 024 DEBAEEE EH I
sl e B R R B e
(mEq/) \M. V. 012 027 030 042 065 070 052 351 (nKE%HENEL
M. V. : mean value. HEDTHD.
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Fig. 5.

Effects of cobalt chlorophyllin on the changes of ion in the circulating

fluid after six hours.
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Table 4.

Effects of cobalt chlorophyllin on the changes of ion in the circulating
fluid after 24 hours.

min.
BV LR T H ~_ 0 5 10 15 20 25 30
No.
5. Byl No. 16 1000 183.6 1724 1215 1000 1045 102.1
. . 0. . . E . A R .
L, EOERLEERE f,ilﬁrie {No. 17 1000 2543 1952 1386 1705 151.2 1102
N - No. 18 100.0 3072 2280 1725 1950 1278 127.8
B DERFENEED b i %) (M.'V. 1000 2484 1985 1445 1552 1278 1134
5. ZTOBEOERIE  Nain No. 16 594 520 482 465 423 546 575
B circulating | No. 17 862  67.3 617 825 734 782 802
Na @dBp 2L, gy No. 18 955 412 412 483 621 586 744
1578w L2053 I KAy (mEq/l) \M.V. 804 535 504 591 593 638 707
0/ oy 42 (= K in No.16 157 162 103 08 115 075 098
30% ORIMER RS h <m?m@ an 212 175 186 165 165 204 186
3. EEREKICE  fluid 0.18 180 154 195 165 151 170 181
L Agb?ﬂﬁ o (mEq/y) {M.V. 183 164 161 138 144 150 155
T, BRI {RATAE M. V. : mean value.
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Effects of cobalt chlorophyllin on the changes of ion in the circulating

NEEDOBEmE . ZOEA L FEE40%
U LDOBEDHIG%ICED b .

Z D &5 ITEARTERN L2405 B O BEARCIRIC
x LTk, Coch iIHEELEHERKESEME
bLizb Lz, ZLTZDEE, EREFD Na
BIXUOKEEDE Ze7z.

Blbofnd, Coch 3EEAOBERER (&
QBT B 275 - 12 B8) O OHES
FRCEER LD S LIRS . ERERNE
HED 6 E TO I EE B A ORIC S L
Tk, LArZheifTsEmToR/ooh
%. Coch BREEIZZOMIEEL D 501,
AVERIH24RE R 2 0l L7y DR ic st LT T



200- " #kilj——Co chlorophyllin & Na ¥} X0 K &

b5, EleZhb OREOERKTO Na B X
VKOWBEE A5 &, FRHEARTOBRRIIRIR
IR FEETF oMo E D OHNICEA L Na
BIUOKOERK~OHH»BOOND. L
USROS Coch Itk - THETS
HAIE, FETFOBRDOFE IV LHN~OBEA
DEENZDOTHS.

~ C. Adrenalin I LT nicotine DERR
B, Na S JUKE[CRIZTTRE

Co ch 13 Bk M BE AR DIREREARITH LT,
BB EEBE O T IO TRAER ST
DEER R TH 256, BHERKEDP D
AU IIME S W ER T o 703, EY
DT LR EERBESRD bz, £L
T LB EEMEIRC ERIE T © Na 8 LUK

Table 5.

Effects of adrenalin on the changes of ion in circulating fluid.

min.

~ 0 5 10 15
No.

CBOBL s ENT.

L, % 7 B BRI B\ TR TEE T
2T, BHALREEL
oz LCHREICEED L mHle Ly 3%
B bEYE T /b adrenalin & nicotine

v, b ofEABRICR T 2 EHERK
£ L RE Na 3 X UK & oI oW TE
BERLBZZ LI L., FRICE - TOHEERS
B X CHEEFIC R 2R T O Na B LU
KOBEZBMULELILDOLEZLNLEPHT
BB, BB OERTCIFREEEEBEUNOR
BT BB R OIRAEAR & AV Tz,

1) Adrenalin Dif&

Adrenalin (1074, 0.2cc) Z{ERH & ¥ EE
HER, FTRO X I LEEI GO, T
bbb, HHERET 5 SRICEHE20%0ENE
P&, EREF O Na
1557421 1/2 BLTFiC
Wb Uiz, EERK

20 25 30 o = v
? Kit, BHEREET

volume

(%)

circulating
fluid
(mEq/l)

circulating
fluid
(mEq/1)

M. V. : mean value.

Extruded saline vol. Na

No. 20 100.0  122.0 723 1077
No. 21 100.0 119.7 1068  105.0
M. V. 1000 1217 86.7 99.7

Na in {No. 19 110.6 694 1082 71.2

saline gNo. 19 100.0 1235 81.0 86.5

No. 20 1013 52.5 444 26.0
No. 21 83.4 36.7 61.8 31.9
M. V. 98.4 52.9 71.5 43.0

K in No. 19 1.22 0.35 047 0.52
No. 20 1.20 0.84 0.78 0.78
No. 21 0.87 0.72 1.03 1.06
M. V. 1.10 0.64 0.76 0.79
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Fig. 7. Effects of adrenalin on the changes of ion in circulating fluid.
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Table 6.

Effects of nicotine on the changes of ion in circulating fluid.

KD &5 BEREED ~_. 0 5 10 15 20 25 30
Niz. I O nicotine M No.
ERAICL 5T, BEAED  saline (No-22 1000 12 165 952 873 8L5  67.2
BEAEA D 1~ V‘EL/“I)“"’ Ne 24 1000 1oa 73 80 we 97 90
PRI 5 3B & o M.V. 1000 121 147 374 595 607 543
MRic 2 TB2 Na in No. 22 1175 1662 141.8 1884 1317 1255 1217
N, ZOMHBERKEER crculating | No. 23 823 1704 2756 2122 2563 150.8  150.8
. _ fluid No. 24 740 1315 779 2063 954 1037 1325
BREECED L. & (mEq/) {M.V. 913 1560 1651 2023 1611 1267 1350
DEA, BEHHE Nal Kin No.22 132 104 194 1022 151 123 1.4
VR 3 D IR gmmmgrmzs 074 075 072 091 107 085  0.75
CH L fuid No. 24 121 090 072 085 246 175  1.62
MU, 1554y mBa/d) MoV. 109 089 113 399 168 128 117
200% ®#kx B MfEN M. V. : mean value.
‘Bohic. —J, Extruded saline vol. Na K
K b —M i 8o
FEHEBN, Lz
¥ No. 22 » 1543 f& 300k
(10.22 mEq/!) ®No. 24 0 .
D204 E (2.46 mEq/l) ¢
Drviz, mEcom  S0f .
#ErIH s hckic gl |
ZOWHEERD 554
Bghs e, a4 -
nicotine 12 X » TLHig 20l 100t é
EhA 1, D o mE
HENABEIE S 7 & (%) e . {{\;‘: E o

72T Z DALEEYE A
EBEEICbhiz - TOH
HibE I EEERE KT
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L % nicotine I X 2 LSRR EER OKR
DTHHH L BHshiz.

B+ %z adrenaliniz & % O RE BERRIZ 1T,
R O Na LKL oBORERED bh,
Na X biXte LAKOLENEABERLRED
VBt Bl S ¥ 3 Lt BV THEBWLEE Y
BET2b00mM BMEN. £ nicotine |2
&5 DR R AR L, BRI BT 5
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Fig. 8. Effects of nicotine on the changes of ion in circulating fluid.
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Table 7.
Effects of cobalt chlorophyllm on the amount of Na ion in LT DRER
rabbit serum. FIEBRTIE b ¥ = L OBEE
@ 0 1 9 3 4 5 ‘D‘Hﬁ%zﬁﬁfﬁﬁ\(‘, Co ch 75;%@
No. ' FEFIEE O Na 3 X OKIZ ¥ A
No. 52 1264 1202 1354 1316 1316 1242 B0 . ZonT,
Cont. |No 23 124 M2 IR To6r Toro loss W AEEEIRLLLEOVT, X
(mEq/l))No. 54  137.1 1183 152.5 1;28 izz.s 1205 7o % DHE OEERE L DEEfRIC
M. V. 1262 111 1332 123, 203 1177
D HEdic., O
No. 55 1182 1265 1521 1643 1086 1323 T, RREEDE. L0
Co Ch. |No. 56 135.4 140.7 1362 1425 2012 1164 B O200BENELN. T
“INo. 57 1045 962 1257 1543 1365 1289
(mEq/y|No- 58 1261 1388 1312 1232 151.3 1%0.8 et 1ok, BEEOEOMESE
No. 59 1228 1295 1174 1608 1087 101 ; ~ .
M. V. 1188 1247 1325 1521 1413 1234 . BT s E (FERA)
M. V. : mean value. WES o Na FOKEEmL,
. EFOEERREEER LY D
Corl. ol Co-Ch. BA (FEHER) WEmEER
FoRDHERS .
160} . f60t ZZTRIA T FOMKE
140 ) m AR, B UCRBES, T
N . it X OBIBAIHz &0
1200 N/ s 120p FHELEASHT, Coch 2
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Fig. 9. s

Effects of cobalt chlorophyllin on the amount of Na ion in

rabbit serum.
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Fhizxt LT Co ch 10 mg/kg
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BOE—7 8R4 036, 4
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VBED C— 7 1% 3R B I A
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Table 8.
Effects of cobalt chlorophyllin on the amount of K ion in

rabbit serum.
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hrs.
~ 0 1 2 3 4 5
No.
No. 52 4.42 4.21 3.96 3.82 4.02 3.87
Cont. JNo. 53 5.10 5.02 5.14 493  4.63 4.73
(mEq/!)}No. 54 3.76 3.65 3.46 3.75 3.98 4.02
M. V. 443 429 419 417 421 421
:No. 55 5.32 5.77 3.35 341 4.82 5.48
Co Ch iNo. 56 4.26 4.51 3.84 4.05 4.01 4.53
" 'No. 57 4.52 5.02 412 4.26 3.64 4.16
(mEq/l)}No' 58 5.65 6.16 2.95 3.04 4.57 4.92
‘No. 59 5.40 5.23 5.05 5.17 5.52 5.30
M. V. 5.03 5.34 3.86 3.99 451 4.88
M. V. : mean value.
600 6.00f
cont,
550 550F
. .
500 * . 500F
L]
4% ~N— 450F
34 . 550( .
= s
7 — — . . R ,
S 0ot 2 35405 %o 4 5
(hv) (h
Fig. 10.
Effects of cobalt chlorophyllin on the amount of K ion in
rabbit serum.
Table 9.
Effects of cobalt chlorophyllin on the amount of Na ion in
brain stem cauterized, hypophysectomized and adrenalectomized
rabbit serum.
hrs.
\ ~ 0 1 3 5
No.
/ No. 61 97.6 92.8 103.2 113.7
E Brain stem No. 62 84.7 735 1084 66.5
cauterization {No. 65 109.2 1064 904 94.2
i Co Ch M. V. 97.2 90.9  100.7 91.5
i % 1000 935 1036  94.1
! No. 67 135.2 113.2 208.7 92.1
Na iHypophysectomy|No. 68 2044 1628 141.3 156.7
(mEq/1)’ No.70 1765 1512 1035 1304
!Co Ch. M. V. 172.0 142.4 151.2 126.4
E % 100.0 82.8 87.9 73.5
: No. 73 1424 153.8 120.7 145.0
‘Adrenalectomy |[No. 74 1292 161.1 1083 1148
i No. 75 157.5 169.4 151.2 147.6
iCo Ch. M. V. 143.0 161.4 126.7 135.8
{ % 100.0 112.9 88.6 95.0
M. V. : mean value.
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Effects of cobalt chlorophyllin on the amount of Na ion in
brain stem cautirized, hypophysectomized and adrenalectomized
rabbit serum.
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Fig. 12.
Rates of change in the Na ion after the treatment of cobalt
chlorophyllin to rabbits with some pretreatments.

Table 10.
Effects of cobalt chlorophyllin on the amount of K ion in
rabbits with pretreatment.

hrs.
\ ~ 0 1 3 5
No.
No. 61 5.65 6.32 6.30 5.82
Brain stem No. 62 6.90 6.71 7.24 5.19
cauterization {No. 65 5.24 5.95 5.58 5.67
Co Ch. M. V. 5.93 6.33 6.37 5.56
% 100.0 106.7 1074 93.8
No. 67 5.13 4.18 5.35 548
K Hypophysectomy | No. 63 7.02 5.22 4.86 6.23
(mEq/1) No. 70 8.17 6.04 712 8.27
Co Ch. M. V. 6.77 5.15 5.78 6.66
% 100.0 76.1 85.4 98.4
No. 73 6.24 6.03 7.22 7.91
Adrenalectomy |No. 74 7.56 8.02 9.34 8.40
No. 75 6.95 7.14 8.30 8.15
Co Ch. M. V. 6.92 7.06 8.29 8.15
% 100.0 1020 119.8 1178

M. V. : mean value.
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Effects of cobalt chlorophyllin on the amount of K ion in
rabbits with pretreatment.
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Rates of change in the K ion after the injection of cobalt
chlorophyllin to rabbits with some pretreatments.
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. Effects of cobalt chlorophyllin on the Na and K
ion in some pretreated rabbits.
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Table 11.
Effects of cobalt chlorophyllin on the amount, density, Na
and K ion in human urine.
hrs.
\‘\\ 0 1 2 3 4 5
Name
Y. K. 56.5 49.0 475 92,5 75.0 76.0
é}m"“nt I K 51.0 560 310 745 705 645
urine R. N. 46.5 445 27.5 69.0 63.5 67.0
(cc) T. F. 43.0 35.5 38.0 58.5 72.0 71.5
Mean V. 49.3 46.3 36.0 73.6 70.3 69.8
Y. K. 1.0235 1.0190 1.0185 -1.0185 1.0185 1.0190
Density | J. K. 1.0230 1.0210 1.0195 1.0205 1.0200 1.0210
of R. N. 1.0210 1.0180 1.0190 1.0195 1.0190 1.0185
urine T. F. 1.0250 1.0200 1.0200 1.0195 1.0210 1.0215
Mean V. 1.0231 1.0195 1.0193 1.0195 1.0196 1.0200
Y. K. 2924 1385 1546 1448 1562 220.3
Na in J. K. 375.6 3254 2483 2315 2635 287.6
urine R. N. 3452 1786 1742 2464 1975 349.0
(mEq/l) | T. F. 4156 1823 217.7 3273 3758 2414
Mean V. 357.2 2062 198.7 2375 2483 2746
Y. K. 26.5 22.0 234 20.6 19.7 21.2
K in J. K. 18.6 18.2 17.8 18.5 18.1 17.8
urine R. N. 19.5 19.9 19.2 19.0 18.8 19.2
(mEq/?) | T. F. 19.7 20.6 204 20.8 18.6 18.1
Mean V. 20.8 20.2 20.2 19.7 18.8 19.1
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Fig. 16.
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Effects of cobalt chlorophyllin on the amount and density of

human urine.

Na.

01234 5tm

18

(o)

mEg
z

Fig. 17.

L

01234 5m

Effects of cobalt chlorophyllin on the changes of Na and K
ions in human urine.
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Fig. 18.

Total volumes of Na and K ions in human urine
treated with cobalt chlorophyllin.
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