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INTROLUCTION

Since tte zntitiotic rubstances were discovered, they have greatly contributed many
advantages to us. It is said that the antibiotic substances which have been discovered are
nontoxically chemotherzpeutic materials.

After 1944, when Streptomycin was introduced as one of the antibiotic substances by
€CHATZ, BUGIE and WAKSMAND(1945), it’s phsrmacological, biochemical and thera-
peutical investigations were made in every way. We took up the réports on the blood:
figures in many works, as following.

MOLITOR et al.® (1945) using cats-and rabbits for the mmaterial, investigatel the varia-
tion of their Flood pressures. MACHT® (1947) made up his work on the blood clotting. On
acute toxicity, MOLITOR® (1946) also reportel how the chemical effects the blood figures
using monkeys for material. FELDMAN® (194%) and KORNEGAY® _(1946) had counted the
red, white blood cells, and- ANDERSON® (1945) researched the blood figures of man dailw
treated with Streptomycin. c ) ' ) .

All of them said that Streptomycin does not act as a toxic sutétance, and does mnot
make a remarkeble variation on the blood figures. On the other, BROWNLEE and
BUSHBY!D) (1943) reported that the leucocytes treated with Streptomycin were killed withim
an hour. ' ‘

Judging from the shove studies. it can he said that Strepomy:zin doss not act toxically
but is one of the safest chemicals for use as a chemotherapeutic agent.

Bui we performed this investigation as a certain change on the leucoyctes was expected-

The authors are very much indebted to Mr. Jung Hyun KiM and Mr. Man Sik
KANG for skillful technical assistance. -

EXPERIMENT J. THE CHANGE OF NUMBER OF LEUCOCYTES BY THE [ OSES
OF STREPTOMYCIN

1y Forewords _

Though Streptomycin was introduced as a safe and harmless chemotter: pautic reagent,
BROWNLEE and BUSEBYVY (1943)reported harmfulness to leucocytes at tre in"luenze of
streptomycin. Therefore, we established this investigstion to determine whether or not

the unmber of leutocytes are variable yb the action of Streptomycin.
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2) Material and Methods

The white mice ranging 13-25 gr. in body weight were employed as materia 1 throughout
this investigation. Each one of the éxpsrimental plots consistéd with 5-10 mice. 0.2 c.c.
of 0.1 mg., 2mg., 5mg., and ‘101"ng. of stréptomycin were dissolved in 5% Dextrose
solution and injected intr amuscularly.

Normal count of leucocytes in each mice was odservegl hefore treatment with Strep-o-
mycin. Spencer’s haemacytometer was employed and the blood from the tail venous vessel
was diluted and stained with Turl’s reagent. In each case the blood was diluted with the
reagent in a 1:20 dilution.

After the exact dilution, the pipette was Table 1.
shaken sufficiently to get zn even distribu-
tion of the blood corpuscles. After fiiling

Plot |No. of Subjects JDoses (mg)‘ Remarks

the slide chamber with proper - amounts of 1 37
. . 1 Dextroge
diluted blood, counting under a microscope (Contral)

was made. The number of treated material
and amounts of Streptomycin in each cage
are shown in Table [.

lov i o) IR O =
M —= 4
.

[ 4% B o]

|

3) Results
Table-11.
Plot { Iggb] of f Be forb Treat ( 6 hra after [ iZ hrs after 24 h1s after{ 48 hrs afterJ Remarks

L M.V 10, 720 10, 540 11, 4,480 11,360 | *t=0.03
(asa E-R s \,600-18,320 |4,120-17,000 8, 240 15,28011, 080~ 9,160-13,200i
control (S D- 3,308 > 874 17,520 !
S, E. 1,479 V] | |
M: V. 12 966 £,554 10,211 18,211 18,024 =275
E. R. 7,560-20,200 | 3,360-13,520 |p, 080-18, 0408, 640-23, 800/S, 58017, 040 p<5%
1 D ;o 450z 4,068 i
3. E. 1,702 i 1,537 ‘
» 0 ‘
R.C. | 120. 8525 "[‘ 61,9495 90.529 91.232; 114647 |
M. V. 13, 069 8,480 7,883 . 10,730 13,173 % =389
E.R. 7,560-18,240 4 520-8,800 (3,840-9, 040 (3, 36011, 760/10, 820~ p<l1%
Is. D. s [4,254 1,316 15,200
I sk 1,608 ) 447
[J
R.C. 121,919 % 609095 65.549 74,102 115, 95/
M-V =2, 067 9,287 07,147 . |1e, 360 15, 544 *t=2.58
E.R. 7,820-17,760 | 4,240-14,37010,720~  '8,240-17, 6708, 780~ p<le
S D. 6 (4704 2,676 20, 840 I 19,800
vV sE 1,920 1,082
o n.89
R.C. | 112,56% I“37.28% 162. 0195 106.07%  1N36.83% !
IM. V. 12,096 8,928 9,728 112,803 13, 456 *£=3.79
E.R. 7,520-20,680 | 3,860~15, 320 4, 04020, 830/4, 360-18, 4-806 £80-19,840) p<17
S. D. 0 04T 1,196 |
V.  gE. ‘1 280 361 ;
e 0.79 86.20%  BT.08%  118.49%
R.C. 1112,83% [ 7738 |
Average ipz,zes 7,755 ".0,841 12,903 '13 730

M.V.—Moa:an Valug, E. R, —Extrcms Range, S. . —Standard Deviation, $.E, —Standard Error of the Mean,
5. —Coefficient of Variation, R.C.—Rate with Control, P.—Probabiliy, *-t—test
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The number of leucocytes in each experimental plots treated with Streptomycin was
remarkably decreased far below the normail range in 6 hours, but recovery to normal

number was .obtained in 12 hours. In 24 hours, the number of leucocytes was normal

again.

EXPERIMENT II, THE CHANGE OF NUMBER OF LEUCOCYTES BY HOURS AFTER
TREATED WITH STREPTOMYCIN

1) Forewords

KORNEGAY™{(1945) reported that Streptomycin concentration in the blood vesss! was at
its maximum value within 2—3 hours afier injection of mice with Streptomycin. This sezond
experiment was done o c_Iarify the results of foregoing _é.xperimantCExp. T3 The nunber

0! leucocytes was counted at the intervals of each period in foregoing experimen~.

2) Material .and Methods

Same materials and methols as ZSxp.I were employed throughout this investigétion.
In first expsrimental plot, eight materizls were divided into two groups, one of tham was
counted at 1 hr., 3 hrs., 9 hrs., 13 hrs. after 10 mor/O 2 c.¢c. of Streptomyvcin was inje-
cted. The other was counted after 2 hre., 9 hrs., and 13 hrs. respectively. In th2 second
experimental plot, nothing was injected to the b materials and counting was done ot every
6 hours, through 24 hours.

3) Results
e rasults of the first experimental plot are shown m Lable .
Th ul £ the fi i 1 plot i in Table III
Table-IIT Teblla— IV.
Gmm)’ ‘No. nfB=fore7hr. 2hrs. [3hrs. [Shrs. 1%hrs. No. oflst Ehre. 18hrs. [pdhrs.
-]‘ subj. ‘tveat aILer after aftor ‘aftc’ alter Subi. \count. after lalter aflter I’aftur
M. V. 580'5, 350 3,200 [15, 57011, 735 X 12,632/12, 04613, 74012, 400/11,230
A E.R. 4 8 UDU 3 800- Z, 800 9, '(LO..;O 800~ < 5 \
i 13 64—06 900 3 500 H “58?‘19 200 E ‘ 8, DSD-ao 820-111,1203, 120-18, 369~
{ . Fon R 21 08015,20978 12010 DoDJM 800
(M. V. Pz,sso 6,960 12,08558, 800
B [E.R %szga 3, 4.g0 3, ssgr IS’SSQLQE M.V.~-Mean Valuc.
1 i9, 11,320 18,7 cis, E.R. - Extreme range.

M.V.-Mean Value, E.R.-Extreme range.
The result of second exparimontal plot is shown in table V.
As is shown in experimenial results, decreg5° in number of leucocytes was followed
rapidly within one hour after injection. This condition continued for about three hours.
After this condition, recovery of the number of leucocytes to its normal range was attianed

after nine hours.

EXPERIMENT 1II. THE EFFECT OF STREPTOMYCIN ON THE ABILITY
OF LEUCOCYTIC LOCOMOTION
1) Forewords
The effect of Streptomycin on the number of Ieucocytes can be clearly seen from the
results of first and second experiment. Therefore, we furthermore observed the effect of
Streptomycin on the akility of the leucocytic locomotion to search out the reason why the
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_number of leucocytes was decreajs._e:l as described akove.

2 I\r"at-eria-l end Methods,

White mice rang mg from 13—~20 gr. in lody were « mploved as materlal in this inves-
tigation. Onﬂ drop o® 1lood from t e teil Vvenous vessel wes mixed with ditydros Teptomy in
directly on the slide gless. 5% Dextros.e wes used ss a solv nt wes droped on the slide
pless, 1len-the one drop of tlood from tre tail venous vessel wzs attacted to the cover
glass, by pufting the cover gless on the slide the diffusion of tlood through the me lium
was soon attained. Olservstion was done when the hlool corpuscles res‘;ed motionless
about 15 minutes alter this manipulation.

In this observ ation, slke crlcss was ma:ntamed w1th1n the mcubatmg tox and kept at
33°+2°C, then one of the most motzle nemroph:le was ckosen trace, using a slgbt apparatus.
By coing this manipulation for three minutes, the distance was attainakle in getting the
velocity of leucocytes in each case. Two or three neutrophiles on a slide were lraced ani
changed to another and scon. One experimental plot consisted with 15 neutrophiles. The
cbservation -was done under the power of 1500 usmq oil 1mmers1on me’chod

- Tleﬂtma. plots employed are as fo]Iows.
1) control (nothing treated)
2) 1 mg. (in 0.05 c.c of 59 Dextrose)

3) 2.5mg.( 4 b)
4) 5mz. (in 0.05¢.c of 5% Dextrose)

5) 6.5mg. P )
6) 10mz. ( 4 J

3) Results.
The resulte of this investipation are shown in Table V.
Talde-V  Averages of 15 Subjects
38°C+72°C)H

"Normal (¥3)) 1mg (IJ) ‘ Z tmg. J 51'ng WZD N R fmg. w M. V «-Mean Value

M.V. | 15.42 7.58 3.66 1.24 0.54 E.R. --~---Exf_r\n_e, Range
E.R. 858~ 1.23- 1.67- 0- 0- S.D. - Standald Taviation
, 2404 1871 847 2.38 3.04 S B e Sandard Beror  of th
5.D. N 4.60 1184 0.94 0.6235 M an.
S.E. 1.22 1.18 0.48 0,64 0.16 oot -test
t=4.75  t=3.06. t=4.38 t=8.4 pereerepr chabl i3

p<1%  p<I%  p<i%  p<1% -

Discussing from Takle V, we can zs certain the marked decresse of locomotion al.lity
o’ the lsucocytes as one increases of Streptomycin. When more then 10 mz. o} Etréptémycin
was used, not only was the Iocomotion of Isucecytes absent hut also Browniazn movement
0 the granules in the leucocytes ceased within 15 minutes. In the experimental plot treated
with 6.5mg. of Streptomycin, that standard deviation is larger than mean value is due to
‘the fact tl at eight out of {ifteen neutrophiles were motionless.

LISCUSSICN
" Streptomycin has been -known as a safe chemical of no toxicity., MOLITOR? €1946) re-

"B
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ported thzt Llood pressure of a car was slight]l depressed wl en treatéd with this clemical
end in the case of ralbbit, same phenomenon wzs detectalle as thit treated with -Hista-
mine. Moreover, treating with 120 375mg. /kg- intr: muscilarly, resulted in a most severe
influence of the Leart and eventually gecth occured. MACET®(1947) stated that Strep-
tomycin reve:ls throm! otlastic effect on blood coagulztion notl ing concerning tke change
of nrmber of leucocytes at a single dose of Streptcmycin. But there are many reports on
the chznge of tlood figures after repeated doses of Streptom. cin.

SMITH, MCCLOSKY®(1945), FELIMAN :nd HINSHAWS (1945) observed no toxic effect
ypon guinea pig treated 50,000-100,C00 n. /kg. of Streptomycin for ten days continuously.
MOLITORS (1946) =lso okserved no effect upon tlood figures of monkeéy dosed daily with
25me. /kg. TELLMAN et al.7(1945) and KORNEGAY et al.s.(1943) reported no visible effect
wpon the leucocytes count was observed. ANDERSON, JEWELL(1945), MADIGAN et al.®
(1947) and FARRINGTON®> reported no effect on the tlood figure of man dosed daily
with Streptomycin. Though KEEFER!? (19453 R

“only reported 10/ mcrease of eosinophiles
of seven nut of sxxteen menF ;Hhowl‘;;c‘l :
trezted 3 gr. daily for 120 days.

LEFAGE znd CAMPBELL!®(1946) reported
that a fatal dose of Streptom cin to mouse
were smounts of 18,000-—-40 00) units znd
after 40,000 units were given 100% of the
mice were dead from as phyvxiation.

RE T

- =
FIG.1. o

e r;.»f'\‘r ,

Haced Leuco &
——

5000

1]
43
hrs.after Tragt. (hrs)

" Judging from thke past investigations, it

Ho. of Leuto
————

has been known that Strepiomycin has no
effect upon thke blood corpuscle coints within

AR - trarted uwith lowy
of Ll -rtomyCin.

+ . Aveaye N of keera

- treztid with Stropr

HE : Netbing treatenat.

the limit of fatal doses. But in accordance
with our experimental data (as is shown in
Tatle I, Table II', Fig.l and Fig.2), we
state thzt remarkable decreases in number

J—|
48

firs ditzr treal CRrE

. - ~
of leucocytes were detectakle- in every i
experimental plots after six Lours of 8l
treatment. §

But on this account, no externally abnormal
conditions were recofnizable and at least
in nine Fours after treatment, there was a
normal condition in which the number of

leucocytes was recovered.

7
—————
Streptomyein {mos0.00ee)

In view of this fact., it can be expeced that moderate amount of streptom,cin shows
' no toxic effect on living thing. On the contrary. we can zssume the fact that the numter
of luecocytes wis decreased far helow tle normal renge traznsiently by the action of strep-
tomycin.

In Experiment I, phenomenz in which the numbers of leucocytes Were decreased, almost
-the same degree in all experimental plo's weré olserved.

7
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The number of leucocstes in each plots were decreased having no relation to their doses
of Streptomycin -as shown in Table II. Fig.1 Norm3zl condition, in which the number of
leucocytes' was recovered, was attained in nine hours’ gfadnaﬂv. and then recovering was
done completely from that time on. ' ’

KORNEGAY':(1946) reported streptomycin keepid their maximum concentration in the blood
gertum, in 10—15 minutes a2fter injection of 5,000-—-10,002 u. /kg. of SBtreptomycin was done
intramuscularly to a mouse and that gradual decreasing of concentration of streptomcyin
followed from that time on, and all of the streptomycin was discharged completely in 2—3
hours after injection.

ZINTEL gt 21.*®(1545). also reporied that ite maximum concentration of Streptomycin im
the blood of man was attained in one hour and almost complete of this was done in 28
hours. . *

Since Streptomyin is ahsorbed rapidly into the Llood the number of letcocytes must Le
creatly decreased within six Lours rather than after six hours as shown in Experiment I
{Table IIL. Fig. 2). In viex of the resits of these Expe iment I and .¥xpe-imen II, it
wes apparent that the decrezse in number of leucocytes is caused by the direct action of
Streptomycin to leucocytes.

Similarly, since it soon tecame evident that Strepromycin had a considerable effect on
lencocytes., Experiment 111 was made to reveal a possible general relation between the
numper of leucocytes znd Syepromceycin itself was tesied ou the slide glass extraced from
a Blood vessel and mixed with Streptomycin directly.

COMMANELON et al. ©:(19132), JOLLY (1913), SUGIYAMA®®(1925), PHILIPSBORN (1923,
20 and WATANABE™(1931,32) observed the moiility of leucocytes znd determined the
velcoity of them.

It was apparent from the Table V. Fig. III the more doses of Streptompycin given to
Ieucocytes, the less motile the leucocytes became. SCHEINBACH and CHANDLER ©(1947) publi-
shed that phagocyvtosis of polvmorphonuclear lencocyvtes was decreased when 500n. /ml. of
sireptomycin was t-eated to leucocytes. BROWNLEE and BUSHBY-D(1948) also reported
that leucocytes treated with 1,000 u. /ml. of Streptomycin were killed within 30 minutes.

In view of the results of Expefment I1I, when 10 mg. of Streptomycin dissolved in 0.05
c.c of 5% Dextrose was mixed with one drop of blood, leucocytes were dead within 15
minutes. But leucocytes similarly treated with less than b mg. of streptomycin were kept
alive at least 30 minutes showing motilities related with propo_tional to the doses of strep.
tomycin.

There remained one other point of investigation in the survival time of leucocytes treated
with variable doses of streptomycin for future stdies.

SUMMARY

1. Number of leucocytes was decreased transiently when less than fatal doses of Strep-
tomycin were treated to mice. _

2. Number of leucocytes in its minimum value was attained within six hours after
treatment with Streptomycin and-it's value was as low as 1/4 that of normal one.

3, The motile ability of leucocytes was diminished as the doses of Streptomycin increa~

a
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sed.
4. Leucocyvtes were killed rapidly after dosed more then a certain limit of streptomycin.
2. There were not apparent evidence that clos= relation existed between the decrease
in number of leucocytes and the inactiveness of motile athty of - leucocytes.
B, In order to clarify the causes of decreass in number -of leucocytes, must expect in
future studies in which special methods will b_e e_mployed.
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