KB D BB RE LT BT ik

HEERALICHE OB B3 5 g

(1) Ca®s FE rt(EIUIC X 2 BRI, ~ O WL DT &

"‘T U)J/F}H ~D 5 7

P

Toshioki Gavo and Hisao Nisuivana

SEIC T
Wl e PE ol A M

: Some Observations of Biological Influences of Radio--active

Isotopes upon the Physiological Functions of the Silkworm

(I>) On the Absorption of Cat® administered through the Mouth into Several Tissues of the

Silkworm and its Injurious Effects upon the Respiratory Function

CLO564EL0J 1 )

L i B

B LR S804 SRR T, b N, Radium
CH S SAALE I’:‘J 1»‘0"—11\'{,\4‘ O WS DO S Y,
TSR AT ORI A A BT b, R AT
BT A v b=~ ETH L, BT & L, T
DY EMPEFAOAFERCIE A DLk & Lk o iigeed,
Do jlif“bi“‘l‘ﬁ;‘f\"f i‘::li‘}“‘*ﬁmf'f 'ﬁﬂ‘aﬂf’iﬁ']}w'ﬂﬁf‘f Tf{‘ }" £y

fﬂ["ﬁﬁﬁ & /‘&0 T ‘/}*»/’x—’:

HEUIHS Cats OFRAIRHNEC B4 T
oL, Cats g RN I LS IE o #
TR & Catd S BIR L Ao FR 0 M A RT3 7 i

ST R A AR & HARIPsE3- 5 & Liisiesen b,
AL R g i W) YT 5,
II £ 8& # &

Catd o Fi\ B TR IEAVERIA A~ O FRIB105 (sl
), 2R (AT, bR (Zeles) woka
Fniz. 0. 019 Cats Oly JREEEO. Tech MR EEA L, *
D54, 104, 1547, 204, 304, COSDEBEAL R
WL 0. dee, FORRSRATE, NEIDGHISE Ao (Rt
TTSEA), THPINCONHHAR IR 2 T i SRR L, B L
R Al L, Geiger-Miiller FHEGM - Lo, 14
FINOBEEL (c/m)*™ LB L, MiEs lc o &,
o FHARAY B B CLUR RS 1 g 20 F IR L
TSR Lze FIRFIC S AN ZRIC Cats Cl, (0,019%)
70, Leck R M PG EE A U Ol o3 & il
=N fcm&rfmJlulyLWarbmgUEuIv Jomo |

w {8 A S FETE R
e mik 1 4 Hl*JL;fI WL Count H-Gan,

VLI 2 IS DR R A T 5 DA T 00g
SIOBE L CRIETRI M & Haf L e

NI B oins

(1) HEBE®ZREE LT Catd DIFEF~DRIT
TR T s 146, 2 4= 4, dle/mic {5 0,019
CatsClaig0. ecd:, WiiHIRO S wMT 0 ¢ 5101
MO TS IA Lz 0, 56048033 0. lee
YEAERIN L Chb g L, B AR L, 1
ROWIE FIRAEA A (8 8 DIHA R,
®izxk

\,fy&;;zwuam 1075 T SR | 5 W [
. EEAGE (fedeny (e 1aE) | 'ﬂ'umm .
. i 7& G
Frp =1 i e o LX m‘ el LX\J' -
é'f"’ =X 1” ’ '"'J/\

BT o g o g
i 4.65 3.18 54.30| 37.14] 64.50! 44.11
10 21.90) 14.97/ 42.50 29.07| 36. 30| 24.83
15 23.75) 16.24| 52.70} 36.05| 40. 85| 27.94
20 2380 20. 38| 45.40| 31.08| 17.75| 12. 14
30 1685 11.53) 48.40| 33. 11| 45.20| 30.92
60 28. 85 19.73; 58. 95 40 32 27 90 19 08

&-ﬂrx‘ﬁms By, Mfgrh~o Ca“' UJ"&H&LML i
RIFHRDFSANEA DA R D %<, AF0 bt bk
s, EE AR BECRY 2« B L, B i
GRIHE P~ OWLILR b W0 0%, MRS D 1oL
I OEAT R L IR+ 2 B Do, i
AT BENFEHEE ~ 0B FCRL b o & E
Hitde .

(2) BEMEEMBE~0 (als pmiy

FHRATIRR R O 1 g Yo ¢ & J235 1 I
ARG Ce/m) BERTIUE W 2 KOl D ChE,




38 RS SERE AC 5 445 6
BAR
A % MEAYE G &) ) OB (0 8D
RS Cat ST AR | Cat® i AR - . Wl .
= I FRR SRS | DRGNS \ AN AT ‘ ,m A o l I I o il
Pas c/m ¢/m cm (,/m c/m ¢/m
20 5444.4 1 1000.0 ' 294. 3035 206 L 0016
(feFhrpy 1048 30 6277.8 | 2377.8 206. 9 TR A7 Y O B V) P
60 5033.3 | 5061.2  2110.0 163.0 B0 TTA034
N 1 20 | sesa | 4580.0| 6341 |  36.0| 5000 | 16361
(et 28 30 7950.0 | 4383.0| 2785.7 532,41 3008.4 | 18740Y
60 B470-6 | 40571} 6312.5 5626 |  6933.9 263496 1
20 7190.5 | 1833.3 | 3983.6 241, J\ 1746, 716954
(2RISR Bie 30 5466.7 | 2181.8 | 57271.3 404.1  b160. 0 L 188399
60 | B437T.5| 2854.2 | 6214.3 A19.8 1 7000.0 1 249258
:msdﬁk/»bﬁ,ma (1) HHRF~ D Cat5 ooy n‘mm "o o4 oy 739. 03 ; 552, 30
4)5§'<y él:l’l 1:;“‘:5.0;'"‘ BLMJI}JNO\ M}Jﬂl'ﬂl UW\— I 5 n \(]69- 91 z 131'51
o E, ﬁén’aﬁ%":ﬂh«\ml&maliulile?lwb\o (2) fxSarh Cat® 4 no6 1033. 10 1243, 56
MR A R Lic A iR ZR IR AR A Lk o7 on 1572- 13 1804, 54
WAz b USSR ~ o MR RSB B 1 20 Vo (8) g 2280. 51 2667. 07
Catd ¢ [ JEPIEA B HARIA S WRF S D ok, ik T 1732. 61 2065. 04
S L AR L B O B 5, ATl L LU 1764. 78 7}‘)3‘?'29
ST ERTERD X 5 Tlhbo Mh‘c'l' (/nM) 31 88- la . ‘.J&ll)vBZ
(8) CatSZIHEH LT TR OIFRBER ) Mummm, m #) ﬂmm N A RS iz C

85 5 BHETR O 1 P 0, 0194 Cats Clu%e 0. lec % 3 A
LCERE Lab Azl o S wififdtl, Bl WieiA O g
HR0OHMCE D, 3B r!mb’\bré SR 100g 243045 H]
DEHFEOTHEREY Warburg MFEFNC Lo CHIE LD
I IREED X5 Toksi e i,
®IR

| S {ATRL00gB05) RS o)

E- - \ :
| CatppEAR | A E R

cC ce

SBFEM2HE 2152.27 4789. 83
o3 n 3585. 31 3358. 40
w4 n 3229. 61 2811.64
no5 2808. 27 2478.95

v 6 n 2366.73 2182.36
noTon 2210.62 2234.65

v 8 ks 1559. 47 2060.02
o9 (AR 1140.88 2150. 41

1t 10 CRipiED 1676.08 2071.62
b If ® 30339 726.89
" 2 HH 457. 05 105. 34
no3 n 540.45 351.59

J;, xJﬂH?‘ [ s g Cart® ST R O WEmE AL LERETY A
, WROTHY GBI bk Cats RERE LRI
G BB ~ 4 <, peHuho gty Cat® R0
THROHIHRR X D WA f b & & 20 o T WS
CattCl, (0.019) i m e Uish
v, ?féfﬁi‘éizii;ww IO ERE £ W CGTie 0 &
BEHUUD Wil BRI Ha O R AN s, ZETIERR
13 (J’iﬁmlfb f?JJU) WA C Catt IR ASRITAR X O
PR % AR LCW B IR (1954) o
B IR C CRIRYL D S AT A O i B g L
ilfﬁliﬁl*]fé?‘( AT Y it R A Jedieed o TR i
, UL CH D & LSRN T D0 D, A
mm’l‘uﬂ:—lr’ﬂﬁt Catt 4 J1 Bl Lad i s i Ko
FiL, B SR S0 i AR 2D & e
CBH T Eddohde WES S RERHRTIVE 1 Mo
WMTHDo

% 0. lec 4 it 0

IV # i
e

A Lo 3, ZEMIMECHE RN

Gatd Cly 0, 019 7K@ 0. Tec A FE o i
b0 C S i



il = B 2 B0 o AP AEIC Mg A HE R REIE 5 0 Wb 19 % ok 49

V) el B, WETRHE 5 AT, BRGS0 4d %Ak i
TEHMEIRINT B o A< U e Catd 4 2 S Tl
U L, R CHSRE, L RIS O
: %o b4 AR T~ oD W R L 28
NN AT R ) Carts IR 88 Lo (580 Tl
TR LRI 0. 019 CatdCly 0, leek 1 ANICEEA L o
BEGoFRR WA OWeAA o Pu ST A A HTERRIR & Mol
AL, Cart® IR RERE S5 o WU R o <
LR IETRT 0 WG A T I A C WP N 3 2 i
WLL, WCROITNPEIME O 5 & LR T,
BIEE) ARFEENR 3SR O BAEIE b Ko COlfT Lk b
O CIEFIB04E 8 H Gendve i AT 4 1051
i ESATG M Lo h ot b, W
IR A 17 5 1 2 GV AR A R A B R
TP T EC o 2k D IHB I A B T b O Tl ') )
T P e D O R T R T b

) Q

73

5000+

40009

3000+

51 A X

AL o LA ML LAR « ERGE, 23, 197 (1954)
\ T, Brryure : Die Kiinstliche Radmnktivit?it in Biol. u,
\ & Mediz, (1949)

G. Hrvesy : Radioactive Indicator, (1948)

20004

F.G. Srrar @ Radiations and Living Cells, (1950)

A B D YA X T (1955)

Pk AT ¢ BURERIRCTHE & Ol ESE A~
JEH (1950)

1000 %

O e CatB HEEAR

o—ox R K

2345073510;!’!45‘378910@;
"v’\f\m ~

w2 #
BIE AR 1002343045

4 100g 24 3053 e
Hef « 3ETrReR

Sammary

© The following study was carried out for the purpose of clucidating the absorption of radio-
active Ca-45 administered through the mouth into several tissues or organs of the silkworm
larva, i,e., blood, nervous system, sexual organs, muscle, fatty tissue and silk gland, and the
injurious effects upon the health which might be indicated by measuring the amount of the
oxygen Consumption per unit weight of the silkworm larva, pupa and imago.
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Method

The experimental works were carried out on normal fifth stage silkworm larva, on which
experiment 0.1 cc of 0.01% Ca's Cla water solution was administered by the alimentary canal
to the worms on either case of (1) in the course of feeding mulberry leaves (10 minutes after
feeding), (2 on the surfeit state (2 hours after feeding), (3) on the hungry state (5 hours after
feeding) by pouring the solution through the mouth.

On each of these three classes, we arranged six classes respectively : 5, 10, 16, 20, 30 and 60
minutes after administration of the labeled calcium. The worms were anaesthetized with cther,
and tissues to be analyzed were dissected out on a filter paper and dry matters of the tissues
were weighed and the radio-activity of samples was measured by using the Geiger-Mueller
counter.

On the same time, we measured the amounts of oxygen consumption of the same materials
by using Warburg’'s manometer, during ten days of the larval stage and more ten days after
pupation till the imaginal stage, and the amount of oxygen consumption per 100 g of fresh
material for 30 minutes was compared with the normal worm.

Results

I) The absorption of radio-calcium into the blood via alimentary canal

Around 5, 10, 15, 20, 30 and 60 minates after administration of radio-calcium to the silkworm
larva, 0.1 cc of the blood was taken on a filter paper and dried up and then the radio-activity
was measured by using the G-M counter, calculating the percents of the absorbed and remained
dose to the total doses administered. where the amount of doses is measured in number of
counts per a minute:

Table | Radioactivity of 0.1 cc of blood on each time after feeding mulberry leaves

Time after administr. W0 m e _?hs_" . D . fi hs

O o ofcounts) TSN e No- ofcoumts rertent (oL, [No. of counts]  Percent of
5 min. 4.65¢/m 3.18% 54.30 ¢/m 3714 % 64.50¢/m 44.11%

10 21.90 14.97 42. 30 29.07 36. 30 24.38

15 23.75 16.24 52.70 36.05 40. 85 27.94

20 29. 80 20.38 45.40 31.05 17.75 12,14

30 16.85 11.53 48.40 33. 11 45.20 30.92

60 28.85 19.73 58. 95 40.32 27.90 19.08

According to the above table, the maximum quantity of absorbed Cat5 was found in the
worms on the surfeit period. At the hungry state, however, radio-calcium rather seemed to be
more quickly absorbed into blood than the other two cases, in view of denoting the highest
value of count at 5 min. after administration, and the calcium absorbed in blood would quickly

be transferred to several organs, considering the gradual decrease of the radio-calcium absorbed
in blood. This fact will be clarified by the following experiment.
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IT) The uptake of radio-calcium by various visceral organs or tissues

Uptakes of Cab by nervous system. sexual organ, fatty tissue, muscle and silk gland were
measured on each 20, 30 and 60 minutes after oral administration of Ca'® Cly (0.01%). The
results thus obtained are shown as follows:

Table 2
| . .. N | . | e
Time of administr, | Time of measurment| _  adio-activity of viscoral organs per | g dry matier
after feed. jaft, admini. of Cat?| Nervous Fratty ' Muscle !Silk gl’md\ Sexual Total
system | tissue : R organ ©
| ' ¢/m ¢/m| c/n c/mi TUeiml c/m
; 20m 5444 1000 294 304 2556 9598
10m i 30 6278 2318 s 207 312 3357 12531
60 54933 ‘ 5061 2110 463 3926 17493
| 20 | s6s4 | 4580 b4 57 | 5001 16346
2h | 30 7960 4383 2786 232 3098 18750
' 60 8471 4057 ¢ 6313 063 6933 ‘ 26336
l 20 ALY 1833 | 3084 241 | - arar | 16995
5h 30 i 6467 2182 5127 404 . 5160 19940
i 60 | 8438 2584 1 6214 420 7000 24926

According to the above results, we can assume as follows:

(1) The nervous system generally takes up the largest amounts of Cal?, and the sexual organ,
muscles and fatty tissue follows successively in this order.

@ Amounts of uptake of Ca*d by these visceral organs were attained to the largest in the
case of administration on the hungry or surfeit state.

1D Injurious effects of Catb upon the respiratory function

The close relation between the amount of oxygen consumption per unit weight of silkworm
and the degree of the health of the worm was found by the authors (GamMo and NISHIYAMA,
1954); that is, the amount of oxygen consumption of the normal silkworm larva is larger than
the injured one in the growth period of the fifth stage larva and vice werse in the diapause
period of pupal stage, The fact mentioned above is also ascertained by next experiment on the
injured silkworm caused by radio-calcium:

Table 3

Amount of Oxygen Consumpt, per
100 g of body wt. during 80 m, Index number

Stage |
Normal lSilkwonm administ, Cat5 Normal | Catd
Growth period (average value of 2—dth day larva of ce ce :
the 5th stage) 3420.0 31398.1 100 93.2
Diapause period (average value of fhe beginning of
pupal stage) 228.5 | 380. 3 100 | 166.4
Imaginal stage 5816.9 | 5188.2 100 | 89.2

By considering the above resulis, we may conclude that the silkworm on the hungry state
will be injured more hardly by the administration with radio-calcium, where the degree of
health might be indicated by the amount of the oxygen consumption measured by using War-
burg’s manometer, But our investigation about the physiological cause of injurious effects of
radio -calcium on the health of silkworm is now under way concerning the relation between
radio-calciim and respiratory enzymes.

(Faculty of Textile and Sericulture,” Shinshu University, Ucda, Japan)



