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1. INTRODUCTION

It is well known that changes in the red cells occur when certain
influences act upon the living organism. Since Fahraeus (21) reported in
1918 that the rate of sedimentation in pregnant woman is greater than
in the normal woman, many investigators have reported on the subject.
Many of these experimental reports had a direct clinical value. Such
papers are those of Okada (92), Kanemori (52), Shibayama (110), Otani
(86), Takebayashi (111), Hayashi (30), Okamura (93), Klinck (150), Gram
(23), Schafer (106), and Kagan (149).

On the .other hand, other writers insisted that the cause of the
phenomenon was to be found in the serum, for example Pines and Jaffe
(151), Knosp (44), Ryan, Johnson and Gesishimer (97), Pico Franceshi and
Negrete (20), Klinck (150), Minamiyoshi (73), Hayashi (30), Shimizu (101),
Yo (135), Yoshida (136), Jindo (145).

But as a matter of fact the causative factor is still unknown. Re-
cently in my studies on the function of the reticulo-endothelial system by
such investigators as Uno (123), Kiyono (49), Matsuhara (80), Klinck
(150), a new factor has suggested itself and in the light of most recent
knowledge we wish to report on the relationship between the sedimentation
velocity of the red cells and the various body hormones.

2. EXPERIMENTAL MATERIALS AND METHOD

Normal male rabbits weighing about 2 kg. were used through out
this experimental work, except when female rabbits were necessary.
Westergrens apparatus was used for measurement of the sedimentation



EFFECT OF HORMONES ON THE VELOCITY OF RED BLOOD CELLS 19

velocity. The sample of blood was drawn from the neck vein of the
fasting animal and 10% of Indian ink in saline was used for blockading
the reticulo-endothelial system (R. E.8.).

‘ 3. RESULTS
1) CONTROL
A) THE EFFECT OF NORMAL SALINE SOLUTION INJECTION

The India ink was diluted with normal saline solution and injected
to note its intripsic effect. The influence on sedimentation velocity (S.V.)
of red blood cells after the injection of saline solution has been noted
by many investigators. However Otani (86), Hotachi (85) found no
change on the S. V. after saline injection while Ishiwari (41) observed
that the injection of large doses of saline solution accelerate the S.V. of
red cells.

The normal saline was injected daily for six days (5cc per K. G.
body weight intravenously once a day),

Table 1. 1.8kg M Table 2. 20kg M

Normal in?efctgzn Normal in}j\efcﬁlo.n
1 br 2 2 1 br 2 2
2 brs 4 3.5 2 brs 3.5 4
3 hrs 6 55 3 brs 5.0 5.5

Thus no effect of the S.V. of red cells was noted after the injection
of normal saline solution.

B) THE EFFECT OF WITHRAWAL OF BLOOD FOR EXPERIMENT.

Variation of the S.V. of red cells during manipulation has been
proved by many investigators. Thus Miwa (67) found the accelerated
speed of S. V. of red cells in the artery when compared with the vein.

Otani (95) found increased velocity of sedimentation rate when blood
was withrawn, while Araki (1) and Hotacni (35) noted no effect on the
S.V. of red cells after withrawal of blood several times with 4 to 7 days.
Takashina (112) found increased rate of sedimentation when about 7 cc
blood was withrawn daily, and Takebayashi (111), Shibayama (110),
Okamura (93) also found a relationship between the S.V. of red cells
and quantity of blood withdrawn.

Blood was, withdrawn at variable intervals and results are recorded
in table 3 and 4.
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Table 3. 20kg M Table 4 18kg M
" [Nor| After blood drawn Nor-| After blood drawn
el 1507 60" [ty Cwal 15 (307 60" Jahs
1 hr|15|15|15 1.5‘ 15| 2.0 1hr |2 2115 2|2
2 hrs| 3.0| 3.0( 3.0| 3.0| 3.0| 3.5 2 hrs| 4 4 | 25| 3 |3
8 hrs| 5.0| 45| b.0| 5.0| 50| b.b 3 hrs[ 55| 6 | 35| b | 5.5

There are no special changes on the S. V. of red cells, after experi-
mental venepuncture in normal rabbits as table 3 and 4 show.

2) THE EFFECT OF HORMONES ON THE SEDIMENTATION
VELOCITY OF RED CELLS AFTER BLOCKADE.

We know that R. E.S. has an important function in the life processes
as Aschoff and Kiyono have shown. It is reasonable to expect important
changes in the body when the function of R. E.S. has been stimulated or
inhibited. But Nagao noted that no change occured in nutrition and
developement when Indian ink has been used to blockade the R. E.S.
Uno (123) noted that Indian ink was absorbed by both liver and spleen.
Tsunashima (115) reported the incresse of S.V. after injection of colloidal
silver or after splenectomy. Tsunekawa (122) and Matsuhara (80) noted
an increase of S.V. when the R. E.S. was blockaded by the injection of
Indian ink. Seiffert (99) noted increase of sedimentation velocity after
splenectomy and blockade of the R. E.S. in the guinea pig. Klinck (150)
reported that the dose does not influence the S. V. when trypan blue has
been injected into normal rabbits.

Table 5. 1.65kg M Table 6. 20kg M Table 7. 23kg M
After After After
| Formal | pockade Normal | 11, 1ade 1N°’ma1 \blockade
1h | 20 | 25 1he | 20 | 20 1he | 15 | 20
2brs | 30 | 40 2hrs | 40 | 40 2hrs | 80 | 40
Ss | 45 | 60 3bfs | 50 | 60 Bhs | 45 | 50

The rate of S.V. was augmented by blockade of the R. E.S.

a. EFFECT OF THYROID HORMONE

Many reports have appeared on the relationship between the S.V.
of red cell and function of the thyroid gland.

Thus Trifon (115) noted the increase of S. V. when a diet containing
thyroid substance was given while Bonilla and Moya (12) studied S.V.
before and after thyroidectomy. Westergren (129) believes that the thyroid
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exerts a definite influence upon the S.V. of erythrocytes. Vasaturo(134)
has investigated the sedimentation time in thyroidectomized, thyro-para-
thyroidectomized animals and Wakata (130) has noted that the sedimentation
velocity was accelerated by thyro-thymo-orchidectomy for at least 40 days.
Tsunashima (155) reported that the S.V. of red cells decreased by thyroi-
dectomy was later incressed by administration of thyroid extract, but the
rate of globulin and albumin does not stimulated. Takebayashi (111) noted
no effect of S.V. of red blood cells under such conditions. Mensch (81)
reported rapid S.V. in Basedow’s disease, and Sugano (107) also reported
decreased volume of red cells in Basedow’s disease. Heing, Taterka,
Goldmann (28) have studied rapid 8. V. in Basedow’s disease. Yun (144)
also studied the influence of thyroidectomy upon erythrocyte sedimentotion
without any definite results.

1. EFFECT OF THYROIDECTOMY IN NCRMAL RABBITS
The results-are recorded in the following tables 8, 9, 10.

Table 8. 2.0kg M . Table 9. 23kg M
After thyroidectomy After thyroidectomy
Normal 3 574 1 | 10D Normal 954 D | 10D
1hbr 2 2 2 2 1 hr 2 2 2 2
2 hrs 4 4 3 4 2hs | 4 4 4 4
3 his 5 55 | 4 5 Shs | 55 5 6 6

Table 10. 1.6kg F

After
Normal | thyroidectomy
5D | 10 D
1 br 2 2 2
2 hrs 35 4 4
3 hs 5 5 6

In my study, also there was no influence of thyroidectomy upon
sedimentation of red blood cells.

2. EFFECT OF THYROIDECTOMY AFTER BLOCKADE
The results are expressed in the following tables 11, 12, 13.

Table 11. 20kg M Table 12. 20kg M
lockade and . Blockade and
Normal hyroidectomy { Normal ’thyroidectomy
1 br 2 2.5 1 hr 2 | 2
2 brs 4 45 2 hrs 4 4

3 hrs 6 6.5 3 brs b 6
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Table 13. 20kg M

Normal g;fg?gem;dy .
1 hr 2 2
2 hrs 3.5 4
3 hrs 5 5.5

Thus thyroidectomy after blockade has no definite effect upon the

erythrocyte S.V.

3. EFFECT OF THYROID MEDICATION IN NORMAL RABBITS

Thyreoglandol was given at the rate of 0.5ce per k.g. and the results

are recorded in the following tables 14, 15.
Table 14, 2.0kg M Table 15. 2.0kg M
Nor- After injection Nor-| After injection
mal) 15”3071 60" (2 h |4 h [24h mal| 15" (307 | 60" |2 h| 4 h | 24h
1hr |15|/2 | 2|15 2| 2| 2 1h |2 | 2|15/2 [*2 2 | 2
2 hrs| 30|35 3|25 3| 3| 4 2 hrs| 85| 4|8 |4 4|35| 4
3hrs|4 45| 4| 3b| 4| 5 5 3 hrs| 55| 6|5 55| 6|5 6

The above tables show no relation.

4. EFFECT OF THYROID MEDICATION AFTER BLOCKADE

Thyreoglandol also was given after blockade and results are recorded

in the following tables 16, 17.

Table 16. 2.0kg M

Normal After After injection
blockade | 167307 | 607 [2h | 4 |24h
1br 2 25 | 2| 2| 2| 3 1.5‘ 25
2 hrs 4 4.5 4| 4| 4] 4|35 5
3 hrs 6 6.5 b| 5| 6| 6|5 ’7
Table 17. 20kg M
‘ Normal After | After injection
blockade | 15" [ 30" | 60’ [2h |4 b | 24h
1 br 2 2.5 21 2115 2| 2| 2
2 hrs 4 5 4| 4|35 4| 4| 4
3 hrs 6 7 6 5|55, 6 6| 6

Thus, there was no special influence on S.V. of red blood cells after

thyroidectomy or thyroid medication.
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b. THE EFFECT OF PARATHYROID HORMONE

Since Collip (14) succeded in isolating the parathyroid hormone many
articles by many investigators have appeared and it has been clearly
shown that there is a relationship between calcium metabolism and this
substances.

Bomsker (11) reported that two different action on the blood calcium,
Oshima (91) also reported on the subject. Zimmerman (143) noted absence
of any cffect on the calcium and coagulation time even after parathormone
was injected. Bonilla and Moya (12) and Vasaturo (184) noted increased
S.V. of red cells afier parathyroidectomy, but Vasaturo(134) noted
decreased S. V. of red cells after thyroparathyroidectomy. Yun (144)
reported increased S.V. of red cells after parathyroidectomy.

1. EFFECT OF PARATHYROIDECTOMY IN NORMAL RABBITS

Both parathyroid gland 2 out of 4 were removed from normal
rabbits, and the results are recorded in the following tables 18, 19, 20.

Table 18. 20kg M Table 19. 1.8kg M
After After
Normal | parathyroidectomy Normal | parathyroidectomy
4 D 10 D 4 D 10 D
1 hr 2 2 2 1hr 2 2 2
2 hrs 4 4 4 2 hrs 4 4 4
3 hrs 6 6 6 3 hrs 5.5 6 6

Table 20. 1.8kg M

Normal gﬂg parazhygmdectgmg
1 br 2 2 2 2
2 hrs 4 4 4 4
3 hrs b 6 6 6

As shown in above tables, the S.V. of red cells was increased.

2. EFFECT OF PARATHYROIDECTOMY AFTER BLOCKADE
The results are shown in the following tables 21, 22.

Trble 21. 2.0kg M Table 22. 1.8kg M
Blockade and T Blockade and
Normal paratbyroidectomy Normal parathyroidectomy
1 br 2 2.5 1 hr 2 2.5
2 hrs 4 45 2 4 5
3 hrs 6 65 3 hrs 6 7
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The rate of sedimentation was increased.

8. EFFECT OF INJECTION OF PARATHORMONE IN NORMAL RABBITS

Parathormone was given intravenously at the rate of 1 to 5 units
per k.g. and the results are noted in the following tables 23, 24, 25.

Table 23. 2.0kg M (5up.k.)

Table 24. 1.8kg M (lup. k.)

Nor-| After injection Nor-|__ After injection
mal TT307 60 [2h 4h(2H | mal 1530 60| 3h (4% 36
lhe| 2|25 2| 2|2 |2 2 1h |2 |2 212 2|1 2| 2
2hrs| 4|45 4| 4|4 |35 4 2 hrs| 45| 35| 4| 4 41 41| 4
3hes| 6|65 6| 5|55 4:.5[; 6 3hrs|6 |55 6|b5| 6| 6| 6
Table 25. 1.7kg M (Zup. k.)
Nor-| After injection
mall 16" 18071 60" | 3h |4 h | 24h
1hr|15|2 |3 2 2] 2| 2
2hrs( 8 |4 |4 4| 4| 4| 4
B3hs|b |45/563 5| 6| 6| 6

There was no special effect on the sedimentation velocity of red blood
cells after the injection of parathormone.

4. EFFECT OF INJECTION OF PARATHORMONE AFTER BDOCKADE

Parathormone was given as in number 3 and the results are noted

in the following tables 26, 27.

Table 26. 2.0kg M (2u’p. k.)

Normal After After injection
Blockade| 15" | 30" | 60’ [2h |4 h | 24h
1 br 2 2.5 2 21 2| 2, 2|2
2 hrs 4 45| 4| 4| 4| 4|85
3 brs 5.5 6 6 6| 6| 6| 6|55
Table 27. 1.8kg M (2up.k.)
Normal After After injection
Blockade| 15" | 30" | 60" [2h | 4 h | 24h
1 br 2 25 |2 2|12 |25 2| 38
2 hrs 4 45 | 45| 414- |45 4| b
3 hrs 6 7 6 6| 55|65 6| 7

I found that there were no effect of parathormone injection on the

red cell sedimentation after blockade.



EFFECT OF HORMONES ON-THE VELOCITY OF RED BLOOD CELLS 25

c¢. THE EFFECT OF SPLEEN HORMONE

The spleen has only recently been recognized as an organ of internal
secretion. The relationship betweeu the S.V. of erythrocytes and spleen
function 'has been reported by many investigators. Kosawa reported
increased fibrinogen content of the blood after splenectomy. Kame (154)
noted increased globulin and decreased albumin in blood after splenectomy.
Takashima (112) and Kitaoka (60) have reported on the blood coagulation
time. Sakai (105), Shibayama (110), Tsunashima (155), Matsuhara (80),
Seiffert (99) reported rapid sedimentation rate of erythrocytes after
splenectomy, while no effect upon the S.V. of red cells was noted after
splenectomy.

1. EFFECT OF SPLENECTOMY IN NORMAL RABBITS

The results are recorded in the following tables 28, 29.

Table 28. 1.7kg M Table 29. 20kg M
After splenectomy After splenectomy
/ Normal “6"5™"710 D Normal 954D (6 D
1hr 2 2 2 1br | 2 25 | 25| 2
2hrs | 4 4 1 2hs | 4 15 | 5 4
Shs | 5 55 6 3hrs| 55 | 65| 65| 5

I found a rather more rapid sedimentation rate after splenectomy in
normal rabbits.

2. EFFECT OF SPLENECTOMY AFTER BLOCKADE
The results are shown in the following tables 30, 31.

Table 30. 20kg M Table 31. 1.8kg M
Blockade and Blockade and
Normal eplencctomy Normal spleneciomy
1 hbr 2 2.5 1 hr 2 2.5
2 hrs 4 45 2 brs 35 4
3 hrs 5 6.5 3 hrs 4.5 6

As the tables show the 8. V. of erythrocytes was augmented.

3. EFFECT OF THE INJECTION OF SPLEEN EMULSION
INTO NORMAL RABBITS

2% spleen emulsion was injected intravenonsiy at the rate of 1.0 cc
per k.g. The results are recorded in the following tables 32, 33.
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Table 32. 1.8kg M Table 33. 20kg M

Nor-| After injection Nor- After injection

mal 5" [30° 607 |2 | 4524 mal 15 [80° 60| 2h | 4K 24h
1hr |2 2|2 2 2 2125 1 hr 2125 2| 2|2 |2 |25
2 hrs| 4 4|4 4| 4| 4|45 2hrs| 4|5 4| 4|85(35|58
3 hrs| 65| 6[b5| 6| 5| 5

7.5 3 hrs| 6|7 6| 6655|5575

There are no special changes in the S.V. of red cells after the
injection of spleen emulsion in normal rabbits.

4. EFFECT OF THE INJECTION OF SPLEEN EMULSION
AFTER BLOCKADE.

The results are recorded in the following tables 34, 35.

Table 34. 1.85kg M

N 1|, After After injection
OFma% | blockade | 15" [ 30” [60” [2h |4 h |24h
1 br 2 25 |2 |2 | 2|2 2 | 2
2 hrs 4 5 |35(35| 4|4 45| 4

3 hrs 6 65 |6 |b8| 6|45/65| 7

Table 35. 1.9kg M

Normal After z}fter'in jection
blockade | 15" | 30" 60" [2h |4 h [24h
1 hr 2 2.5 212 2120| 25| 8
2 hrs 4 5.5 4135 4|35 45| 5
3 hrs 6 6.5 6|58] 6|45 66| 7

The injection of spleen emulsion after blockade showed no special
effect.

J. THE EFFECT OF ADRENAL HORMONE

Since Addison reported in 1855 the syndrome known as Addison’s
disease, and Takamine succeeded in 1901 in isolating adrenalin, many
investigators have reported on this subject. The relationship between the
8.V. of red cells and adrenalin gland hormones have been investigated
by such workers as Seuderi, Morros, Sarda and Gaston who studied the
sedimentation time in epilepsy, and Takebayashi (111) Ishiwari (41),
Okamura (93) who studied the rapid sedimentation of erythrocytes after
injection of adrenalin. Watanabe (131-132) however reported no influence
upon the sedimentation time.



EFFECT OF HORMONES ON THE VELOCITY OF RED BLOOD CELLS 27

1. EFFECT OF CORTEX HORMONE
Interenin by intravenous injection, was used at the rate of 1cc per
k.g. of body weight.
A. EFFECT OF CORTEX HORMONE IN NORMAL RABBITS
My results are given in the following tables 36, 37.

Table 36. 20kg M Table 87. 2.0kg M

Nor- After injection Nor- After injection

mal 15" | 307 (60’ | 2 b |4 b |24k mal| 16" |30’ | 60" |2 b |4 b | 24h
1br| 2| 825025852 |2 1hw| 2| 2|2 | 3| 3| 2| 2
2hs| 5| 6(55|56|55/5 |45 ows| 4| 5(6 | 5| 5| 4| 4
3hrs| 8| 9(85|9 |8 |75|7 Shs| 6| 7|75/ 6| 7| 6| 6

In the rabbits receiving interenin intravenously, augmentation of the
velocity was noted. '

B. EFFECT OF CORTEX HORMONE AFTER BLOCKADE
The results are recorded in the following tables 38, 39.

Table 38. 1.95kg M

Normal |0 ate 57 57 (6 Thn| 45 24h
1h | 15 | 25 |25| 2|25 2| 3 2
shs | 35 | 45 |5 | 4|4 | 4| 44
S3hrs | 55 | 65 |65 5|6 | 6| 6|65

Table 39. 1.9kg M

After After Injection

Normal | y1ockade | 157307 [607 | 2 h [ 4h |24k
1hr 2 2 |25 2| 2| 2| 2|2
Shrs | 4 4 |4 | 4| 4| 4| 4|45
Shs | 5 6 |6 | 6| 6| 6|67

There is no influence upon the sedimentation time due to interenin
injeation.
2. EFFECT OF ADRENALIN
1:1000 adrenalin solution (Sankyo) was injected intravenously at
the rate of 0.5cce per k.g. of body weight.
A. EFFECT OF ADRENALIN IN NORMAL RABBITS
The following tables 40, 41 show the results.
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Table 40. 2.0kg M Table 41, 20kg M

Nor-| After injection [Nor- Afier injection

mal 157|307 (60 [2h |45 286 | mal[15' |30’ | 60’ [2h| 45| 24h
1br | 2| 2| 2|2 |25 2|25 1k | 2|2 | 2| 2] 2| 2
2brs| 4| 3| 4|4 |45 4|4 2hrs| 4(35) 3| 4| 4| 4| 4
3brs| 6| 5| 5|65|65 6|6 dbrs| 6[5 | 5| 6| 6] 6| 6

The S. V. of red cells is decreased, but not markedly.

B. EFFECT OF ADRENALIN AFTER BLOCKADE
The following tables 42, 43 show my realts.

Table 42. 1.5kg M

Normal | Aer o ﬁgg'TJze?OZh 24h
1hr 2 | 25 |2 |15 2 2| 2| 3
2bs | 4 | 5 |35|3 | 4| 4| 5| 5
dws | 6 | 65 |5 |5 | 6| 6| 7|7

Table 43. 20kg M

After |. After injection

Normal |41 icade| 15 [307 | 607 | 2h | 45| 24h
1be | 2 | 25 | 2| 2|15/2 |2 |25
2hs | 4 | 5 | 4| 435454 |45
sws| 6 | 75 | 6| 6|6 |7 |55]65

The 8.V. of red cells is increased after the injection of Indian ink,
but is decreased after the injection of adrenalin.

e. THE EFFECT OF INSULIN

Since Banting discovered insulin in 1923, many investigations have
been reported on the subject, especially on the relatiohship between insulin
and blood sugar. Kanemori(52) repored decreased S. V. of red .cells
during convulsions due to insulin. Jindo (145) reported decrease after
removal of the pancreas and increase after the injection of insulin. Pico-
Francesche and Negrete (20) reported both increase of S.V. of red cells
and lower blood sugar. Martens (79) recorded a relation betwren S. V.
of red cells and necrosis of the pancreas.

1. EFFECT OF INSULIN IN NORMAL RABBITS

Insulin (Lilly) was used at the rate of 1-5 units per k.g. and the
re§ulis are recorded in the following tables 44, 45.
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Table 44. 1.8kg M (tu.p. k) Table 45. 2.5 kg (5u. p. k.)
Nor-| After injection Nor- After injection
mal; 15" (307 [60" | 2h |4 h |24k mal 15" [30°[60” [2h | 4 b 24h
1| 2] 22 | 2| 2 2| 2 1hr! 2| 2| 2/2 |2 |2 |25
2hrs| 3| 8|35 3| 4| 3| 4 2Qhrs| 4| 4| 41|35|85|35| 45
Shrs| 5| 4|4 | 4| 6| 4| 6 Shrs| 5| 6| 5|5 |45|55| 6.5

As the tables show, the velocity was decreased but not markedly.

2. E¥FECT OF’INSULIN AFTER BLOCKADE

Insulin was given at the raté of 1-5 units per k.g. after blockade
and the results are recorded in the following tables 46, 47.

Table 46. 18kg M (1u.)

Normal 0, TSV [0 2 452
1 hr 2 2 3 2126 3| 3|2
2 hrs 4 4.5 5 4| 45| b 5|45
3 hrs 6 6.5 65| 6|6 7 7165

Tsble 47. 2.3kg (5w p. k)

1 Normal | After "After injection
, blockade | 15" ' 30" [60° | 2k |4 b | 24h
1 hr 2 2 2 | 2| 2|25 2|3
Qhrs | 37 4 45| 5| 4|5 | 4|5
3hrs | b7 65 |6 | 7| 6!8 | 6|75

As shown in the tables the velocity first decreased but later increased.

f. THE EFFECT OF SEX HORMONE

Since Fahraeus (21) reported in 1918 that the velocity of sedimentation
is increased in the pregnant woman as compared witn the nonpregnant
woman, many investigators have reported a relation between sex and the
sedimentation rate. Marukami (72), Kimura (51), Ryan and Johnson (97),
Ogasahara (89), Takebayashi (111), Trifon (115) reported decrease of S.V.
of red cells after ovariotomy and Ogasahara (89) reported increase of S.
V. of red cells but it was uncertain as to whether the reaction is entire-
ly due to luteohormone. Takebayashi (111) reported no special influence
on the 8. V. of red cells afier ovariotomy, except a slight increase of S.V.
of red cells for a few days. Uta (124)(129) reported no effect of ovarian
‘hormone on the S. V. of red cells and the results are not the same when
the urine of pregnant women was injected. Wakata (130) reported
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increase of sedimentation rate after orchidectomy but was uncertain as to-
whether the reaction was actually due to the operation and it was most
reported by thyreo-thymectomy. Trifon (115) also reported increase of
velocity after orchidectomy. Vasaturo (134) reported no definite effect on
the sedimentation rate. Xanemori (62) reported increased velocity after
orchidectomy but no change at all after the injection of the testicular
hormone. Takebayashi (111) reported no influence of orchidectomy. Yun
(144) reported increased velocity after orchidectomy.

1: EFFECT OF TESTICLE HORMONE

A. EFFECT OF ORCHIDECTOMY IN NORMAL RABBITS

Both testicles were removed. The results are recorded in the follo-
wing tables 48, 49, 50.

Table 48. 2.0 kg M Table 49. 1.8kg M
Normal l-After Castration Norma] | After Castration
5D | 156D 5D
1br | 2 2 2 1h | 2 2
2hrs | 35 4 4 2hrs | 3 4
b | 6 6 6 3hrs | 45 5.5

Table 50. 2.0kg M

Normal _ After Castration
6 D 17 D
1 hr 2 2 2
2 hrs 3.5 4 4
3 hrs 5 6 6.5

As the tables show, the velocity was increased after castration.

B. EFFECT OF ORCHIDECTOMY AFTER BLOCKADE

Both testicles were removed after blockade, and the results are
recorded in the following tables 51, 52, 53.

Table 51. 2.0kg M Table 52. 20kg M
After blockade After blockade
_ Normal and castration Normal . and castration
1 hr 2 2.5 1 br 2 2.5
2 hrs 4 4.5 2 hrs 3.5 5
8 hrs b 6 3 hrs 5 7
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Table 53. 20kg M
After blockade
Normal and castration
1 br 2 2.6
2 hrs 4 4.5
3 hrs b 6.5

As shown in the tables, the velocity is also increased by castration.

C. EFFECT OF INJECTION OF TESTICLE HORMONE
INTO NORMAL RABBITS

The testiglandol was injected intravenously at the rate of 1cc per k.g.
and the results are shown in the following tables 54, 55.

Table 54. 1.85kg M

Table 55. 2.2kg M

Nor- After injection

mall 530" |60 [2h 4520
1h | 2| 2|2 |2 |2 2] 2
2hrs| 4| 4(35]4 |4 4] 4
S3hrs| 6 5|5 | 55565 6| 6

Nor-| After_injection
~mal 167 | 30" (60" | 2h |4 h|24h
1hr (2 | 2 18|15/ 15| 2| 2
2mrs|3 | 383|388 |8 | 4| 3
3hrs| 45| 4[5 |4 |5 | 6] 4

Thus, the velocity is also decreased by injection of testiglandol.

D. EFFECT OF INJECTION OF TESTICLE HORMONE AFTER BLOCKADE

The results are recordod in the

following tables 56, 57.

Table 56. 1.7kg M
N 1| After After injection
Ormali plockade | 157 [ 307 [60” (2 h [4 h |24k
1 hr 2 25 |25 2| 2] 2|2 | 3
2 hrs 4 45 | 45| 41 4| 4|4 | 5
3 drs 5 6 65| 6| 6| 6|65] 7
Table 57. 1.8kg M
N 1 Afaer After injection -
o3l | blockade | 157 [307 607 [2h [4 b |24k
1k | 2 ’ 2 2| 2| 2| 2| 2| 2
2hrs , 4 55 | 4| 4| 4| 3| 4| 4
3hrs | 55 [ 66 | 6| 6| 6| 5| 6| 6

There was no influence due

blockade.

to testiglandol on the velocity after
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2. EFFECT OF OVARIAN HORMONE
A. EFFECT OF OVARIOTOMY IN NORMAL RABBITS

Both ovaries were removed, and the results are shown in the follow-
ing tables 58, 59.
Table 58. 1.85kg F Table 59. 1.9kg F

Afcer ovariotomy

After ovariotomy ( Normal

Normal =~ 7g p 4D | 8D
1hr | 2 2 2 1hr 2 2 2
2hrs | 35 | 3 4 2hrs | 4 4 4
Strs | 45 | 45 5 3 hrs 6 5.5 6

There was no special influence of the S.V. of red cells after ovario-

tomy in normal rabbits.

B. EFFECT OF OVARIOTOMY AFI‘ER BLOCKADE
Both ovaries were removed. The results are recorded in the following
tables 60, 61.
Table 60. 1.76 kg F Table 61. 2.0kg F

o] e B [Sormat] 2= Tt
1 br 2 2.5 1 hr 2 | 2.5
2 hrs 4 5 2 hrs 4 45
3 hrs 6 7 3 hrs 5 5.5

The S.V. of red cells increased after blockade and ovariotomy.

C. EFFECT OF INJECTION OF OVARIAN HORMONE IN
TO NORMAL RABBITS

Ovaglandol was injected at the rate of 1cc per k.g. and the results
are noted in the following tables 62, 63. !

Table 62. 22kg F Table 63. 2.0kg M
Nor-|__ After injection Nor- After injection
_ I malI577307760'[2h (4R | mal15[307[60°[2h|4h
1hr|25/2 |2 | 2| 2| 2 1hr| 2| 22 |2 | 2| 2
2 hrs| 45| 35|85 4| 4| 4 2hrs| 4| 4!35/4 | 3| 4
3hrs| 65 65| 55| 5| 5| 5 4hs| 6 5|5.5 55| 5| 6

The S.V. of red cells increased after the injection of ovaglandol in

normal rabbits.
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D. EFFECT OF INJECTION OF OVARIAN HORMONE AFTER BLOCKADE

Ovaglandol was given as above after blockade, and the results are
recarded in the following tables 64, 65.

Table 64. 20kg F

Normal ‘After After injection
blockade | 15" | 30" | 60’ | 2h | 4 h [ 24h
1 hr 2 2 2 2 2,2 |2 2
2 hrs 4 4 4| 4| 4|35|35| 4
3 hrs 5.5 6 6| 6| 6|55|b65| 6

Table 65. 1.9kg F

Normal After After injection
blockade | 15” | 80" [ 60" |2h |4 h{24h
1 br 2 2 2 21 2| 21 2| 2
2 hrs 3.5 4 3 3] 8| 4| 4| 4
3 his 4 6 65| 5| B| 6| 6| 6

HE 8. V. of red cells decreased as a result of ovaglandol injection
after blockade. .

3) THE INFLUENCE OF CERTAIN PHYSICO-CHEMICAL
CHANGES OF THE BLOOD ON SEDIMENTATION
VELOCITY AFTER BLOCKADE OF THE R.E.S.

Numerous investigators have confirmed the main facts about S. V. of
red cells. But Okada (92), Klinck (150), Xanemori (52) Shibayama (110)
Otani (95), Hubbard and Geiger (33), Kagan (149), Minamiyoshi (73),
Okamurs (93) state that cells or hemoglobin are the main factors while
Takebayashi (111), Pines and Joffe (96), Knosp (54), Ryan, Johnson,
Geishimer (97) Pico-Franceschi & Negrete (20), Nakayama & Shimoi (84),
Klinick (150), Takebayashi (111), Asahi (4), Tsunashima (155), Sano (108),
Shimizu (101), Yo (135), Linzenmeir (62), Uebara (124), Murakami (72),
state that some constituent of serum is the primary factor. Evidently
they do not agree themselves, and a final satisfactory explanation has
not been reached as yet.

1. BLOOD CELIS AND HEMOGLOBIN

- The Thomas-Zeiss method and Sahli’s method were used. The
following table gives my results.
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Table 66.
No. | Sex B<.)dy Normal After blockade
TP weight | 8.V, | WB.C. | RBC. |Hb% | 8. V.| WBC. | R.BC. |Hb%
1| M|15ke | 50 | 5000 |6460000| 80% | 5.5 | 6800 |5860000| 66%%
2 | M |17 kg. | 5.0 | 6600 |B500000| 70% | 6.0 | 7200 |4200000 65%
3 |M|18kg | 50 | 8000 |6260000| 70% | 6.5 9600 | 4250000 | 55%
4 | M |{20ke | 5.0 | 8600 |6350000|76% | 7.0 | 9000 |6030000 60%

As shown in the table in every case the white cell count inceeased
and the red cell and hemoglobin decreased after blockade.

2. BLOOD VOLUME, VISCOSITY AND FRAGILITY OF ERYTHROCYTES

Hedin-Koeppe’s method and Hess’ Viscosimeter were used and
0.589,-0.32% of salt solution used for testing fragility of the erythrocy-
tes, and the series of saline solutions wvaried 0.02%. The results are
recorded in the following table 67.

Table 67.
Bod Normal B After blockade
No. |Sex.| % oy [Blood \Vis- | Fragility of SV, Blood [Vis- | Fragility of
g " " \volume| cosity| erythrocytes |volume| cosity| erpthrocytes

1| M|20ke | 5.0 | 40 | 1.6 0449%|048% 60 | 35 | 1.6 |0.40%]0.50%
2 |M|20ke | 45 | 40 | 15 [04295050% 60 | 35 | 1.4 |0.3890.48%
3 |M|17ke | 50| 40 | 1.5 [0.4690.50%| 65 | 30 | 1.5 |0.5290.50%

The results recorded, show that the blood volume. decreased after
blockade and there was no positive effect on the sedimentation velocity.
" There was also no noticiable effect on the fragility of the rod blood cells
after blockade.

3. GLOBULIN, ALBUMIN AND FIBRINOGEN CONTENT OF THE SERUM

Abbes refraktometer was used for this work. The results are
recorded in the following table 68.

Table 68.
Bod Normal After blockade
No. |Sex.| -~ &F SV ProtemGlobu— Albu- [etbrine- | o v |ProteinGlobu- [ATbu- [Fibrine.
L welg ‘lm %|min 9jgen %) ©- % |lin %min %lgen %
1 | M| 15kg 5 590 | 44.8 | 528 | 0.370| 5.5 | 6,12 | 45.9 | 54.1 | 0.448
2 | M| 20keg b 508 | 39.5| 60.5}0.367| 60 | 503 | 39.6 | 60.5 | 0.388
3 | M| 17kg 4 | 459 | 385 | 615 |0.224| 50 | 459 | 385 | 61.5 | 0.244

As shown by the table, the globulin, albumin and content show no
special relation with the S. V. of red cells, and fibrinogen content ~was
increased in them after blockade.
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4. BLOOD CALCIUM, BLOOD CHOI.ESTERQOL AND BLOOD
SUGAR CONTENT
Kramer-Tisdal’s method for calcium and Sachett’s modification of
Bloor’s method for cholesterol, Hagedorn and Jensen’s method for sugar
were used. The results are recorded in the following table 69.

Table 69.

Bod Normal After blockade
No. |Sex.| ¥ "oy [ Serum | Blood [Blood | ¢ y. | Serum | Blood [Blood
g * 7| calcium | cholesterol | sugar | ©* V| caleium | cholesterol | sugar
kg. mg.R we.% % mg. mg. v %
1| M 1.6 4.5 12.2 195 0.232] 5.0 14.3 202 0.232
M 1.75 4.b 130 | 215 0.240| 6.0 13.6 216 0.268
3| M{ 20 5.0 114 258 0.241| 6.0 13.0 250 0.255

As the table shows the serum calcium increased after blockade and
the blood sugar also increased. There was no definite change in the blood
cholesterol.

DISCUSSION

In summarizing the above mentioned experiments, I found that the
8. V. which depends upon certain physico-chemical changes in the blood
is influenced by certain endocrine glands and by the R.E.S. When the
R. E. 8. is blockaded by an injection of Indian ink, the S.V. become
increased.

No influence on the S.V. by thyroidectomy in normal rabbits and
no influence on the S. V. after the injection of thymoglandol was noted
in normal or blockaded rabbits.

After parathyroidectomy the S. V. increased in normal and blockad-
ed rabbits, and no influence was noted on the S. V. after the injection
of parathormon. The S.V. increased after splenectomy in normol or
blockaded rabbits. But no influence on the 8. V. was noted after the
injection of spleen emulsion in either normal or blockaded rabbits. The
S. V. is increased by an injection of interenin, but it is decreased (or
inhibited) in blockaded rabbits.

After adrenalin injection the S.V. decreased in normal or blockaded
rabbits. After insulin injection the S.V. is decreased in the normal
rabbits, but in blockaded rabbits there is no definite effect.

Many reports agree that the S.V. is influenced by sex. The 8. V.
is increased in normal or blockaded rabbits by castration, but no influence
on the S. V. is noted in normal or blockaded rabbits receiving testiglandol.

In normal rabbits the S.V. is only sligtly increased by ovariotomy,
but the S. V. increased in blockaded ovariotomized rabbits and the injection
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of ovaglandol maintains protects the S.V. in normal or blockaked rabbits,
but the effect is not marked.

Since the above changes occurred in my experimental work, as the
result at the time of the removal of endocrine organs or exhibitions of
endocrine substances I attemped to accertain what phpsico-chemical changes
occured in blockaded rabbits. I found that red cells, hemoglobin and
blood volume all decreased but white cell count increased. The viscosity
was not affected. Fragility of the erythrocyte, globulin and albumin did
not show any remarkable change, the blood calcium increased. Blood
sugar and cholesterol are not appreciably changed, and there was the
increase of fibrinogen.

Thus both blood cells and seem to have an important influence on
the acceleration of S.V. of red cells after R.E.S. blockade. But it is
very diffeult to say that these are the only influences at work on the
S. V. of red cells. It Is also impossible to maintain that any single
organ has an influence on the S.V. of red cells from the results of
extirpation of endocrine organs or administration of certain endocrine
substance after R. E.S. blockade in experimental animals.

CONCLUSIONS

1. The 8. V. of red cells is increased by R. E.S. blockade.

2. The S.V. of red cells increased after parathyroidectomy, splene-
ctomy, also after orchidectomy and ovariotomy; also after interenin
injection. It is decreased after the injection ef adrenalin and insulin.

3. The 8.V. of red cells is increased by castration, splenectomy and
ovariotomy after R. E.S. blockade, and is decreased by injection of
interenin, adrenalin, insulin and ovaglandol after R. E.S. blockade.

4. The Erythrocyte count, hemoglobin and blood volume is decreased
when the S.V. of red cells increased as a result of R E.S. blockade,
while the white cell count increased. There seems to be no definite
relationship of the S.V. with globulin, albumin, cholesterol, viscosity or
fragility of erythrocytes after R. E. 8. blockade. However blood sugar,
fibrinogen and serum calcium did increase ‘somewhat.

The author wishes to express his thanks to Prof. I. S. Yun for
his generous assistance and guidance at all times and to thank Drs:
N. Found, M., S. Kim, and S. Lee for their advice.

BIBLIOGRAPHY
1. Araki: Kyoto Igakkai Zashi, 446, 1924



EFFECT OF HORMONES ON THE VELOCITY OF RED BLOOD CELLS

PSR JC R U R VU JU R U R U R JU R U Y 2O Y BO DO DO RO b el ek ped Pd el el
CEeBISGRUPBREBBIBEREISIES oS rb RRs

SEERE

46.
47.
48.
49.
50.
51.

HO® XD oW

Aoki: Shakai Igakkai Zasshi No, 501, 1928

Akai: Hokuetsu Tgakkai Zasshi Vol. 38, 1923

Asshi: Kekkaku (Japan) Vol. 9, 1931

Araki: Hifukakiyo Vol. 2, 1926

Burker: Munc. Med. Wsch. Bd. 16, 1922

Bowman, K. M., and Grabfield, G. P.: * Endocrinology, Vol. 10, 1926
Bugnard, L.: Comp. rend. Soc. de Exp. Med. T. 101, 1929
Bronger, J. C.: Am. J. Phys. Vol. 92, 1930

Bomsker, and Christain: Arch. exp. Path. u, Pharmak. 157, 1930
Bomsker, C.: Arch. exp. Path. u. Pharm. 157, 1930

Bonilla, E., and Moya, A.: Endocrinology Vol. 14, 1930

Buer, J. L., and Reis, R. A.: Surg. Gyn. and Obst. Vol. 39, 1925
Collip:  J. Biol. Chem, Vol. 63, 1925.

Chiba: Tokyo Ijishinshi No. 2575, 1928.

Dandy, and Peichert: Bull. Johns Hopkins Hosp. 37, 19256
Endo, N.: Zeit. d. Japan. Mikribiol. -Ges. Bd, 22, 1928

Ellis, B. B.: Am. J. Phys. Vol. 70, 1924

Furuya, and Sakurai: Hokkaido Igakkai Zaishi, Vol. 39, 1922
Francesche Pico, and Negrate: Comp. rend. Soc. de Biol. 92, 1925
Fahraeus: Jap. Zeit. f. Mi-robiol. u. Path. Bd. 23, 1929. (cit)
Gradal, and Hubert: Z. f. Kl. Med. Bd. 102, 1925

Gram: Arch. Int. Med. Vol. 33, 1924

Goebel, F.: Endocrinologie 101-596, 1929

Grodinshy Manuel: Arch. Surg. Vol. 24, 1932

Grabfield, G. P., and Prentiss, A. M.: Endocrinology Vol. 9, 1925
Gram, B. C.: Arch. Int. Med. 28, 1921

Goldmann, H. C. H.: Klin. Woch. 9, 1930

Goldziener, M. A., and Sherman: Arch. Path. Vol. 12, 1931
Hayashi: Mitt. d. Med. Ges. z. Nagoya Bd. 31, 1924

Hartmen, F. A.: Endocrinology Vol. 14, 1930

Hirayama: Tohoku J. Exp. Med. Vol. 6, 1928

Hubbard, R. S., bnd Geier: J. Lab. Clin. Med. Vol. 13, 1928
Hujiwara: Okayama Igakkai Zasshi Vol. 29 1927

Hotachi: Xejoigaku Vol. 11, 1931

Ichikawa: Folia Endocrinol. Japonica Bd. 5, 1929

Ito: Folia Endocrinol. Japonica Bd. 6, 1930

Iwatsu, and Okuta: Mitt. d. ap. Ges. f. Gyn. Bd. 23

Ishimoto, E.: Hokuetsu ‘Tgakkal Zasshi Vol. 39, 1924

Ishimoto: Acta Soc. Opthalm. Japonicae T..36, 1932

Ishiwari: Chbugaiijishimpo 998, 1921

Tshibara: Kinki-Fujinka-Gakkai Zasshi Vol. 6, 1923

Tto: Okayama Igakkai Zasshi Vol. 41, 1929

Ishisada: Jika Zasshi 349, 1229

Tshijima: Chiba Tgakkai Zasshi Vol. 42, 1930

Iwabara: Keloigaku Vol. 12, 1932

Ibid: Shindanto Chiryo Vol. 18,

Kasuya. Okayama Igakkai Zasshi Vol. 42, 1930

Kiyono: Kyoto Igakkai Zassbhi Vol. 13, 1925

Kobayashi: Saikingaku Zasshi 395, 1929

Kimura: Zeit. d. Jap. Chir. Ges. Vol. 23,

37



38

h2.
53.
b4,
b5,
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.,
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.

98.
99.
100.

101.

C. Y. CHOI

Kanemori: Mitt. d. Med. Ges. z. Nagoya Bd. 36, 1929

Ibid: Mitt. d. Med. Ges. z. Nagoya Bd. 37, 1930

Knosp, J. Klin.: Woch. Bd. 7, 1928

Kusunoki: Follia Endocrinologica Japonica Bd. 8, 1926
Kobayashi: Nisshin Igaku Vol. 17, 1928

Ibid: Mitt. d. Jap. Ges. f. Gyn. Bd. 23, 1928

Kono: Follia Endocrinologica Japanica Bd. 4, 1928

Koster, S.: Arch. Neerl de Phys. 13, 1928

Kitacka: Mitt d. Jap. Ges. f. Gyn. Bd. 25, 1930

Runo: Chiba Tgakkai Zasshi Bd. 10, 1929

Linzenmeier : Munch Med. Woch. 70, 1923

Lawrence, B. Hewett: Brit. M. J. No. 3361, 1925

Luden: J. Biol. Chem Vol. 27, 1916 .

Ling, S. M., and Chang, H. C.: Chinese J. Phys. Vol. 4, 1930
Ley: Zeit. f. d. Ges. exp. Med. Bd. 26, 1922

Miwa: Kungitan Zasshi No. 315 1931

Murray, B. Goldon, and Cobn, D. J.: Am. J. Med. Sc. Vol. 176, 1928
Mizumura: Mitt, d. Med. Ges. z. Nagoya Bd. 36, 1929

Maia, C.: Comp. Rend Soc. de Biol. T. 103 1935

Mizukuchi, and Sasaki: Manshu Igakkai Zasshi Vol. 6, 1926
Murakami: Xyoto Igakkai Zasshi Vol. 19, 1922

Minamiyoshi: Mitt. d. Med. Ges. z. Osaka Bd. 26, 1927
Morijima: J. of Gastroenterology Vol. 4, 1929

Miyada: Mitt. d. Med. Ges. z. Osaka Bd. 25, 1926

Martens: Med. Klindk Bd. 27, 1931

Mitoma: Mitt. d. Med. Ges. z. Osaka Bd. 29, 1930

Maxim, und Vasilin: Zeit. f. d. Ges. exp. Med. Bd. 61, 1928
Murayama, and Yamakuchi: Tokyo Igakkai Zasshi Vol. 29, 1932
Matsubara: J. of Bioch. Vol. 6, 1926

Mensch: Munch Med. Woch. Bd. 40, 1924

Nakayama, and Shimoi: Xeioigaku Vol. 1, 1922

Nishimura : Follia Endocrinologica Japoica Bd. 4, 1922
Nakayama, and Shimai: Xeio Igaku Vol. 3, 1924

Nakada: Kyoto Igakkai Zasshi Vol. 25, 1928

Otani: Nisshin Igaku Vol. 15, 1926

Okasaki: Tji Shinbun No. 1245, 1929

Obo: J. of Chosen Med. Assoc. Vol. 19, 1929

Ogasahara: Kinki Fujinka Gakkai Zasshi Vol. 6, 1923

Osawa: Zeit. d. Jap. Mikrobiol. Ges. Bd. 21, 1927

Oshima: Mitt. d. Med. Ges. z. Tokyo Bd. 43, 1629

Okada © Nagasaki Igakkai Zasshi Vol. 4

Okamura: Hokuetsu Igakkai Zasshi Vol. 46, 1931

Oku: Folia Endocrinologica Japonica Bd. 1, 1925

Otani: Keio Igakkai Zasshi Vol. 11, 1931

Pines, A, and Joffe, M.: Bioch. Z. Bd. 211, 1929

Ryan, M., Johnson, O. H., and Gereishemer, E.M.: Am. J. M. Sc. Vol. 177, 1929
Reiss, M., Winter, K. A., and Halpern, N.: Endocrin. Bd. 5, 1929
Seiffert, W.: Zeit. f. Bakt., Bd. 110, 1929

Suzuki: Nippon Yakubuisugaku Zasshi Vol. 12, 1931

Shimizu: Hokkaido Igakkai Zasshi Vol. 1, 1923



102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113,
114.
115.
116.
117.
118.
119.
120.
121.
122
123.
124.
125.
126.
127.
128,
129.
130.
131.
132.
133.
134,
1356.
136.
137.
138.
139.
140.
141,
142.
143.
144.
145.
146.
147.
148.
149.
150.
161.
152.

154,
165.

EFFECT OF HORMONES ON THE VELOCITY OF RED BLOOD CELLS

Saito: Nippon Naikagakkai Zasshi Vol. 14, 1925
Sweet, and Allen: Annals of Surgery Vol. 67, 1831
Sakamoto, and Saito: Nippon Naika Gakkai Zasshi Vol. 12, 1925
Sakai, H.: Okayama Igakkai Zasshi Vol. 41, 1929
Schafer, H.: Arch. f. Gyan. Bd. 103, 1929

Sugano: Folia Endocrinologica Japonica Bd. 4, 1928
Sano: Jika Zasshi No. 351, 1929

Sagawa: Z. d. Jap. Mikrobiol. Ges. Bd. 21, 1927
Shibayama : Nippon Fujinka Gakkai Zasshi Vol. 21, 1929
Takebahashi: Zeit. d. Jap. Mikrobiol. Ges. Bd. 19, 1925
Takashina: Mitt. d. Med. Ges. z. Osaka Bd. 26, 1927
Ibid: Mitt. d. Med. Ges. z. Osaka Bd. 25, 1926
Takano: Kungidan Zasshi No, 187, 1929

Trifon, N.: Comp. Rend. Soc. de Biol. T. 101, 1927
Toda: Keio Igakku Vol. 9, 1929

Tanabe: Keio Igakku Vol. 6, 1926 -

Takahashi: Okayama Igakkai Zasshi Vol. 44, 1927
Tasaka: Follia Endocrinologica Japonica Bd. 5, 1931
Tanaka: Okayama Igakkai Zashi Vol. 41, 1929
Tsunekawa: J. of Bioch. Vol. 6, 1926

Tsunekawa: J. af Bioch. Vol. 6, 1926

Uno: Kyoto Igakkai Zashi Vol. 18, 1921

Uta: Mitt. d. Med. Ges. z. Osaka Bd. 32, 1933
Uebara: Xaigunkunidan Zasshi Vol. 19, 1930

Uta: Mitt. d. Med. Ges. z. Osaka Bd. 31, 1932
Ujino: Nagasaki Igakkai Zasshi Vol. 6, 1928
Wakabayashi: Mitt. d. Med. Ges. z. Osaka Bd. 26, 1928
Westergren: Bonilla No. 61

Wakata: Follia Endocrinologica Japonica Bd. 4, 1929
Watanabe: Mitt. d. Med. Ges. z. Nagoya Bd. 29, 1922
‘Watanabe: Keijo Igaku Vol. 8, 1929

Whipple: J. of Phys. Vol. 58, 1922

Vasaturo: Rec. exp. Clin, Folia Med. 11, 1925

Yo, R.: Fukuoka Ikadaigaku Zasshi Bd. 21, 1928
Yoshida: Hokkaido Igakkai Zasshi Vol. 6, 1927
Yoshida, and Shinoda: Mitt. d. Med. Ges. z. Nagoya Bd. 35, 1927
Yamamoto: Okayama Igakkai Zasshi Bd. 41, 1929
Yogo: Keio Igaku Vol. 88, 1928

Yamanaka: Taiwan Igakkai Zasshi No. 283, 1928
Ibid: Taiwan Igakkai Zasshi No. 286, 1929
Yoshimura: Nagasaki Igakkai Zasshi Bd. 41, 1929
Zimmermann: Am. J. Med. Sc. Vol. 174, 1927

Yun, I. S.: China Med. Journ. Vol. 44, 1930

Jindo: Okayma Tgakkaj Zasshi Vol. 41, 1929

Tureatti, E.8.: Comp. Rend. Soc. de. Biol. 100, 1928
Tto: Niigata Ikadaigaku Kenkyu Hokoku Vol. 5, 1932
Yoshida: Seiikai Zasshi Vol. 49, 1930

Kagan, J. R.: Am. J. M, Sc. Vol. 117, 1927

Klinick, G. H.: Arch of Path. Vol. 12, 1931

Jaffe, R. H.: Phys. Review Vol. 11, 1931

Rothman, und Sylla: Z. f. Exp. Med. 69, 1930 \
Omura: Mitt. d. Med. Ges. z. Tokyo Bd. 40, 1925
Kame: Miit. d. Med. Ges. z. Nagoya Bd. 37, 1930
Tsunashima : Qkahama Igakkai Zasshi Vol, 41, 1929

39





