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I, BEIREES L CBERIOMMmMERS.
MLCHEOEIL No. 1 TIX 0T X h 1477
(ZHTF) No.2 TROFXID 0T (F'a
12.18 7) ¥, x B,

~2 7Yy MERRTHIF1IMOmL Ik
MEREr & FIRE, FEHRK REWKOHRC%E
OHEZDOERCHN THROELRDT, HF
Bk, RBIR M AEEAT L TRE R O
BxR%. WML THEEROZER No.1 TRO
FBh1.0% (F150.36%), No.2 T2 0%
2251.0% (F1H50.77%) TH5.
Price-Jones” Kurve I3 No.1, 2 ki &

1R BMeAEBREROLZTVWERLL ZWEEOREFIRMOL(

No. 1

T UM HE_B B W N S RaTr L p—

B 5 KB 0D ") 60] 65' 70| 75| 80| 85| W | 9
Mreat | 634 | 435 | 4 |115/505[2 |14 | o [ 7.1 iﬁ&ﬁl 0.76
MfEtk | 625 | 43.0 688 | 0.76
304 | 627 430 | 2 |11 535185 14 |1 | 7.7 | 6858 0.7
1BRS | 626 | 425 | 4 |14.5|55 |18 | 85| 0 | 7.06 | 67.89| 0.75
2 » | 620 425 | 3 |12.5|505/19 |14 | 1 | 7.16 | 68.55| 0.76
3~ | 625 1 430 | 4510 |51 |20 |14 | 05, 7.15 | 68.8 | 0.76
4 » | 618|420 | 35|11 |53 |185|14 | 0 | 7.14 | 67.96| 0.75
5 » | 613 | 42.0 68.52 | 0.76
6 » | 604 | 420 | 4 |135|55 |18 | 9 | 05| 7.08 | 69.54| 0.77
7 » | 597 | 410 | 4 (10 (53518514 | 0 | 7.14 | 68.68| 0.76
8 » | 585 | 405 | 3 |11.551.5|19 |15 | 0 | 7.16 | 69.23| 0.77
Ne. 1 Tty \ 7.13 ] 68.65 | 0.76

2.1kg B’ B i3 i

mpeg | 633 | 435 | 5 |12 [s8 [165]| 75| 1 | 706 | e8.72| 0.76
Miei | 625 | 430 | 3 | 95|57 |19 |11.5] 05| 7.18 | 68.8 | 0.76
302 | 620 | 425 | 4 |13 |605|14 | 85| 0 | 7.05 | 68.55| 0.76
1#m | 613 | 420 | 45|12 565|166 |11 | o | 7.08 | e852| 0.7
2 » | 62 | 425 |5 | o5|545/16 |14 | 1 | 7.14 | 67.8| 0.75
3~ | 618 | 420 | 4 |12 |505|14 |10 | 05| 7.07 | 67.96| 0.75
4 » | 604 | 420 | 55| 75|56 |17 |14 | 0 | 7.13 | 69.54| 0.77
5 » | 600 | 41.5 69.17 | 0.77
6 » | 59 | 410 | 4 |13 |60 |14 | 85| 0.5| 7.06 | 68.79| 0.76
7 » | 594 | 410 | 2 | 95|535|19 |15 | 1 | 7.18 | 69.02| 0.76
8 » | 580 | 40.0 | 2 |12 |e05|15 | 95| 1 | 7.11 | es.o7| 0.76
T w4 ; 711 | 6872, 0.7
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No. 2
5 om|m oE| % % " 5 fu
ZE A E_ B # W FABETHE R ey

BB \R MO | (4 6.0/ 65| 7.0] 75| g.0| 85| W | @
wieny | 540 | 375 | 8 |s|ess|10 | 4 6.94 | 69.44| 0.77
Wieie | 530 | 37.0 | 85|14 |e645| 7 | 6 6.94 | 69.81| 0.78
304 | 520 | %0 | 8 |[135(64 | 9 | 55 | 6.95 | 68.98 0.77
1KM | 522 | 36.0 | 75,14 (60 |11 | 7.5 6.98 | €8.97 | 0.71
2 » | 520 | 3.0 | 7515 |60 110.5] 7 6.97 | 68.98| 0.77
3 » | 522 | 36.0 68.97 | 0.71
4 » | 502 | 350 [10 |11 |60.5]|11.5] 7 6.97 | 60.72| 0.77
5 » | 513 | 35.5 69.2 | 0.76
6 » | 485 | 340 | 8 |135|61 |105] 7 6.94 | 70.1 | 0.78
7 » | 475 | 335 | 8 [135|64 | 9 | 7 .| 6.95 | 7053 0.78
8 » | 488 | 34.0 |10 (15 |59.5| 9 | 6.5 6.93 | 69.67| 0.80

No. 2 E ¥ | 6.55 | 60.48] 0.76

2.0 kg B’ & i3 m
g | 527 % 3.5 |10 |11 1605|115/ 7 6.97 | 69.17] 0.76
Wpes | 522 | 36.0 | 75|14 |60 |11 | 7.5 6.98 | 68.97| 0.71
30 | 502 ] 35.0 69.72 | 0.77
1WH | 513 3.5 | 8.5\u 65| T |6 6.94 | 69.2 | 0.76
2~ | 504 355 |8 |135/64 | 9 | 55 6.95 | 70.44 | 0.78
3~ | 42 [ 3.0 |8 |135/61 |105]| 7 6.94 | 71.14| 0.80
4 » | 485 340 | 75|15 |60 |105]| 7 i 6.97 | 70.1 | 0.78
5 » | 49 | 345 |10 |15 |59.5| 9 | 6.5 | 6.93 | 69.56| 0.80
6 » 488 1 340 | 8 |13.5|64 9 5.5 | 6.95 | 69.67| 0.80
7. | 415 | 30 ! 69.47 | 0.77
8 » 470 1 33.0 8 14.5 | 63.5 | 10 4 | 6.94 70.21 | 0.76
| “ | 6.9 69.78 | 0.77
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B b BREIRMIC b 282 BL T—ED
FEBEmEE» b,

FRMFHEHEE, RORFHERE FRE
Bobic R RS, RBIRMARCE 2 DR
R TEEDEYR Dok, HBRMEK
FHEFEL No. 1 Tk 0.132 LINOEIEY
TTORT, RESROFHERT. 13, B
BROEHEE 7.11 Th Y, No 2 Tik
0.052LIROBIELX RTOART, KEHK,
BEIREICEEE 6.95¢ Thok. i
HREHAERE No. 1 T 1.58 43 LN O EIE
BRTORT, HKBHIROFHEL 68.65 28,
BREIIR O E#EIZ 68.72 13, No. 2 TIH1.94243
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MR OBEY R TOART, FESKOFEHE
1% 69. 48 /3, IRBEIIROELMHEIL 69.78 48 TH
i, RIEEHIE No 1 TIL 0.02 KO
BARTOAT, REHK BRBFKLcEE
{B120.76 T, No.2 TIL0.09l A DEHIE,
REEIROEHER0.76, REIRO FHER
0.77Thot, B EFIRD T OBHREEITE
HTPRL, »olEMEDEEHERRA LR
LU efli % R U e,
B AHEBRE

FEREFE YR 15 JIE 20cc D2 MEM % 1T
W IR B R SR O R RE DIHE,
~7} 7Yy P RCROKREEFEORELZITV,

2R RBOBRoXEHKMOE

No. 3
% % - % * # B i
¥ i B w55 O W W T | Tl | BR
5 5 B R e T T o skl aal ae | BE| EH
I -NRXY 65| 70| 7.5] 8.0] 85| ) | GO | %
} #eEgr | 590 | 40.5|17.5|21 |53.5| 6 2 6.77 | 75.42 | 0.85
1 WUtk | 5140395117 |23 |56 35| 1.5 6.81 | 76.85 | 0.85
! 304 | 481[37.0(165(20 |54.5| 8 1 6.78 | 76.92 | 0.85
1850 | 482 |37.0/18 |205|555]| 5 1 6.75 | 76.76 | 0.85
; 2 - | 431|335 77.84 | 0.86
E 3~ | 420132019 |245|525( 4 | 0 6.69 | 76.19 | 0.85
i 4 » 411 | 31.5 76.64 | 0.85
5 » | 303[30.0]15 |205(57 | 65| 1 6.79 | 76.34 | 0.85
6 » | 394/30.0|16 |18.5|58.5 0 6.65 | 76.14 | 0.85
7 » | 389 |294|165]21 |s57.5 1 6.76 | 75.58 | 0.84
8 » | 383/29.0/15 [23.5|55.5| 5 1 6.67 | 75.72 | 0.84
No-3 | & K ¥y |674]76.40 0.8
20kg |15 cc B’ L] % i
Mrewy | 5821405115 |235!855] 5 1 6.67 | 76.44 | 0.85
Mtk | 5271400 16521 |57.5| 4 1 6.76 | 75.90 | 0.84
3045 | 420132.0|165]20 |54.5 8 1 6.78 | 76.17 | 0.85
1858 | 420 132015 |205|57 | 6.5]| 1 6.79 | 76.17 | 0.85
2 » | 366 285|17.5/20 |54 | 65| 1 6.69 | 77.87 | 0.87
3 » | 382129.0 75.92 | 0.84
4 » | 395 30217521 |53.5| 6 2 6.77 | 76.46 | 0.85
5 » 382;29,4 17 |23 |56 35| 15 6.81 | 77.23 | 0.86
6 » | 386 29516 |18.5|58.5| 4 6.65 | 76.42 | 0.85
7 4 | 315 29.0 77.33 | 0.86
8 » | 377,290219 |245[525| 4 | 0 6.69 | 77.45 | 0.86
: Sﬁﬁmianlmm 0.85
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BT 3. TokoFB i CiRENK
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DR L, BMmi#%307 7% 2 BNt 5%
TR AR BRI O WA B KRBk b U JE
Wicd <, No.4, No.b om¥FIFoT—">
O N THmT %, Bld No. 3 XM
%304X0 3ERIE T, Noo4, 5 CREM
®IBM L D 2B T 5 BBk RiD
L O, No. 8 Tl el, 62, 65, 387,

k%

No.4 TIX 73, 49, 14 7, No.5 TiE 32, 46
T %, No. 312 WK, No 41Ky
I, No.5 3 2EMicBARELRTH, Noj
T4 BRI, No.4, 5 Cik 3 RRILIKICR
TRIREINR & 554 EEBILIefEd & b #iE+
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~2 27 Yy HERRTHE 2 RICRT
RMEFOEE L I2IERIBRORBB THBE LR
Ui, Eib ek, REIRMLcRmER
RT3, TO%kOBREICH CRENk~
<} 7Yy MERSDREPL, KBChS
POEEELRLABLITRT ADRKXL, ¥
EBR~<} 70 5 HEORPEIREIHRM
I L No. 3 TRIEM 30 4 ThE 3 KR,

No. 4
¥ OB B & % #* i i ik
i w5y & MW gy | Ty | EK
' 5 Wm0 65| 7.0] 75 5.0] 85| G | Gy |
(%) . . . . N . B w 51
T sefrar | 401]40.0( 3 |115|495]21 |15 | 0o | 7.2|81.460.91
E #{etk | 480 (30.0| 3 |10 |535/185(15 | 0 | 7.2|81.25 0.9
‘ 304 | 426 |34.5 80.0 | 0.91
i 1¥R9 | 468 [36.0] 4 |145|55 |18 | 8.5 7.1|80.98 | 0.9
5 1%~ | 4321350 2 [12.5|50.5/20 |14 | 1 | 7.2(81.01 0.9
: 2 » | 412|340 45|105[5 |21 |13.5| 0.5 7.2|81.33 0.9
i 2%~ | 374
| 3 » | 370[30.2] 3 |11 |53 (19 |14 | 0 | 7.2|81.62]0.91
4 » | 353284 4 |135|55 |18 | 95| 0 | 7.1|80.45/0.89
; 5 » | 839|27.2 ! 3 {10 |53.5|/185|15 | 0 | 7.2(80.23|0.89
| 6 » | 324(25| 3 [105/505 20 |16 | 0 | 7.281.79|0.9
No. 4 i 4 H £y | 7.2]81.12]09
2Ju:mw 4 5 i i
] sepnr | 505 (405] 2 |12 |e15({16 | 75| 1 | 7.1[80.19|0.80
i BiFf% | 441 36.0) 3 9.5 | 57 19 11.5| 0.5| 7.2(81.63|0.91
‘ 304y | 424335, 4 |13 |60 J14 | 9 |0 | 7.1{79.00|0.88
1 10508 | 395 [32.0| 45|12 |565[16 |11 | 0 | 7.2|81.01|0.9
| 1%~» | 383[31.5| 2 | 95/535|19 |15 | 1 | 7.2|82.24[091
; 2 » | 398,320 3 |13 |59.5|14 |10 | 0.5 7.1]80.40(0.91
g 2% | 398
f 3 ~ | 380(31.0| 55| 7.5/56 |17 |14 | 0 | 7.2|81.57|0.9t
: 4 » | 344|277 4 |125/60 |14 | 9 | 0.5| 7.1|80.52|0.89
I 5 » | 330 25| 2 | 95 /58.5[19 (15 | 1 | 7.2|80.300.89
_ 6 » | 335|200 38 |11 |60.5(16 | 85| 1 | 7.1|80.59 0.8
| ¥iu | 71807400
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No. 5

% % " % # i & i
~% } 3 A 0 g Rl
=118 ¢ g{g Uy B’ # #H W ég %Zig B
' 5 ¥ MG *(E) 60| 65| 7.0 7.5] 8.0| 8.5 () | () | 8%
$9/EAt | 434 |34.5[14.5/18.5|53.5| 9 35! 1 |6.85|79.49 | 0.88
®iEtk | 370{20.0]13.5]17 |55 9 55| 0 |6.88|78.37|0.87
185/ | 372|29.3115.5]|16.5|57.5] 6.5 4 0 |6.8378.76 | 0.88
2 » | 379|295 9.5|18.5|57 |12 25| 0.5{6.91|77.820.87
3 » | 327|2.0/15 |17.5 53.5| 95| 45, 0 |6.8 | 79.51 | 0.88
4 » | 324|260/11 |165|585| 85| 45| 1 |6.9280.240.88

5 » 24514 |18 |56 75| 45| 0 |6.85
6 » | 278|22.2/15.5/16.5/57.5| 6.5 4 0 [6.83]79.85  0.86
7 +  211|215|125|185 57.5| 8 3.5 0 |6.86|79.33|0.88
8 » | 270[21.5/125|16 |56.5| 95| 5 0.5|6.84|79.44 | 0.88
No. 5| % K R ]6.86[79.20[0.87

2.1kg | 17 ec & 5] Bk i

{#1FRT | 436 | 34.2 |11 16.5 | 58.5 8.5! 45| 1 6.91 | 78.44 | 0.87
#Pei% | 363 28.5|15 |18 |56 75| 3 0.5|6.87|78.79 | 0.87
1R5A8 | 340 | 27.0112.5|16 156.5| 95| & 0.5/6.84]79.41]0.88
2 » | 333!2.5|/145|15 |575{ 95| 35! 0 |6.8|76.57|0.85
3 ~» | 331|255|10 |17.5]|59 9.5 4 0 (6.9 |76.57|0.85
4 ~» | 332|255 12.5|14.5|58.5|10.5| 4 0 |6.73|76.58|0.85

5 » 23.0 11 |16.5/58.5| 85! 45| 1 |6.9
6 » | 2711215 9.5|18.5|57 |12 25| 0.5(6.9 {79.33  0.88
7 »~ | 280/21.714.5|15 |57.5| 9.5 35| 0 |6.8|77.5 | 0.8
8 » | 275|215 14 |17 |56.5] 9.5| 3 0 |6.85|78.18|0.87
| ¥ [6.86]77.93|0.86
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No. 3

2L L
------- LY 1Y

~Trryrt i

No. 4, 5 T/ 1ERTE 2 oM Tix
FHCPL, FluRBEOEBCLRON M
{No.4, 5 CRHFOC—2ODF N u - THY
mTs, Bt Nod REIMEI04TLD 3
Fi%C, No.4, 5 TIREME1EMII%E 21
M Cichd sBR@lk~< 1t 29 5tz o
#ik, No.8 TIL 5, 5, 5, 3%, No.4 Cit
4, 3.5, 2%, No.5 Tl 2.3, 4 B¥FL,
No.3 12304, 1, 2 B:fll, No.4 -Ti¥ 18RS,
No. 5 Cik 2 RffhC B K384 73745, No. 31t
4 IEHEILL, No.4, 5k SR Tr
BBk & A ELBAL iin & b #FET 5,
Price-Jone’s Kurve 13T (i EEREY & [F4E,

No.3, 4, 5 HICHREI, RBIMLC L

BBYEC T EORBERIRAD b
W,
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30
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5

W 12 3 &5 7 &

AIMERFE R 1, ARUERTFHER, B
Poc AT H IS P BRI KG L RS, R
i, IRBIIRIOY & O % 2 DB TERD
ErBdlerok, EHILROKFEHEER
No. 3 Ti% 0.16 21114, No.4 T 0.12 LI,
No.5 T2 0.192 BNO L RTOATH

HOR %

b, WD EHE L No.3 TIk 6.744,
6.734¢, No.4 Tik 7.2/, 7T.1#, No.5 ¢
4k 6.86 ¢ L AME A RIS AR L o fli %
AT, FOREHEREIT No.3 Tk 2.4248
BIN, No.4 Tk 3.24,8 BIN, No.5 TR
3.67 4 DINOEEL R+ oL, HWmiEo
FH{E & No. 3Tk 76.40483, 76.70 2%, No. 4
T2 81.12243, 80.74/3, No.5 T%79.20 45,
77.93 43 LHEBRA LAY LAEYRT. &
FEFe¥uE No.8, 4, 5 e 0.03 LINOEE
HRTORTHD, XHEOLLIED No
3 Tidkic 0.85, No. 4T &3kic 0.90, No.5
TIX 0.87, 0.86 LliHZEER VI AERILE
% R—T,
FEW BHABEETRR

BHHAEA R 2 TR R AR E SiH%
v, ERICERLEZFEFROXIBETHEE
&k, BREIRODORMBEKRSI~< 7Y 5
HMERSE 3 R RTMLTH 5, CoBAK
PTHEm% 303 Er 1 BEOKRRE (No.
10, 11, 12, 13) IR TiE, WMBONES
BRURIERE, ~< 70 v HMEREERKC
HLELLBWY, MORKRBETRERLE

EXRDT, R FTENCR R ERER
L h—BT 5,

EHELER B et il Readic
H5, HBYBRACTRS L HEWE B
iR EEEEL, oM RTBHCREE
LTkh, BREREBbEYRIEFRLA
F3I0L oADK, AEKIRAMRE
R L Tw5, Bk, BHEBREED TP
WAL, b NS EHLCW30%
As (HX1).

RMERICHT 2 BERHRATE, $IkER
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Studies on Pathologic Physiology of the Bone Marrow

Part One

A Supplementary Study on the Behaviors of the
Bone Marrow in a Rapid Bleeding

By
Hyoye Sato

Department of Internal Medicine Okayama University Medical School
(Director: Prof. Kiyoshi Hiraki)

Previvusly in our laboratory Tachibana has proven that the bone marrow like other
bluod-storage organs discharges a greal quantity of blood in acute bleeding and that it also
occupies an important position among the blood-storage organs. In order to endorse Tachibana's
results still further the author has investigated the changes in the erythrocyte counts, hemato-
crit values, average diameter of erythrocytes, Price-Jones curve, average volume of erythro-
cytes, and volume index in the nutrient veins of the femur as well as ithe findings on the
bone marrow of adult rabbits after a rapid depletion of blood in the same manner as Tachi-
bana, and the results of the observations are as follows:

1) When a rapid depletion of blood to the amount of 15-20 c.c. /K. is performed in
rabbits, an increase of erythrocyte count as well as increase in the hematocrit value can be
observed in the nutrient venous blood of the femur, and these increases are especially marked
1.2 hours after depletion. However, through entire course no striking change can be recognized
in the Price-Jones curves, averages of the diameter, the volume, and the volume index of
ervihrocytes; and from these data the increases in erythrocytes and in the hematocrit value
are thought to be due to the mobilization of the bloud stored in the bone marrow venous
sinuses,

2) In the findings of the bone marrow tissues in the rabbit rapidly depleted of blood
the decrease of blood in venous sinus is most marked or totally disappeared 1-3 hours after
depletion while it later recovers gradually until finally it presents a blood repletion picture
somewhat similar to that of the normal. In other words, the blood in the veins of the bone
marrow is rapidly mobilized to the outside of the marrow after depletion, and later new blood
corpuscles from the hematopoietic foci are recognized to be transferred and stored in the
venous sinuses.

3) These results clearly support the experimental results of Tachibana of our labor
atory : and therefore, it is thought that the bone marrow, being a blood-storage organ, has
an important significance in the repletion of blood in general ¢irculation.
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