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Table 1
"'\\Dm;nont Foregl'xt—k Middle |Posterior|
. - O BUY anterior . . Hindgut
Iinzyme ™. L midgut | midgut
activity ™. midgut
B Protease (Amino Nmg) —~ ~ —
Gut
epithelium 0.52 0.51 1.24 0

0.34 0.37 0.68 0.21

Gastric juice
e e (D

Gut
epithelium 3.26 1. 86 5. 46 2,38

Gastric juice 1. 31 1.29 2.10 2.06

Saccharase (Cu mg)

Gut
epithelium 7,66 9.03| 11.88 8.85

Gastric juice 2. 86 3.12 9,15 9. 04

Note—Figures showing the average value of enzyme
activities of 0.lg fresh tissue-extracts and 0.2ml
gastric juice, for 48 hours, in several silkworm
varigties. 7 varieties for protease, 7~10 var, for
amylase and 8 var, for saccharase were used.
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Fig. 1. Local difference of enzyme activity in gut
epithelium and gastric juice. A B C D showing
the division of gut, a b ¢...showing the races
of silkworm respectively.

A. Toregut and anterior midgut, B. Middle
midgut, C. Posterior midgut, D, Hindgut,

a. E.19 b, Taihei, c. C.113, d. Ginrei, e,
N, 115, £ 100A(+™), g. Bunpaku 3(ae)

h. Hinode(ae),i. Amoi, j. Shiika x Ginrei
(starved), k. ShukaxX Ginrei (feeding) ,
1.Choko X Shinwa, m, Fugaku, Av. Average.

AEERR ORI, Protease FEFIvE B CLI T O
LB, ASBLC, A>D=Tr, RIBEHC
EBLCH|L, ZRRCThHBHhEERRITREE b
Bo LI CHASB<C, AZDT, BIEAGOmRS
LEFTREERC S b, FRIBEETANTIEREES < H & B
IR GTCE  JICERIGH TR I o 3R I
FRCIE MER R T,

2. Amylage

Amylase R RIS T B<LALCC, A>D>
BOIRG, B HAR < TR R E, LM
NHETF LT o MRS CBIRHEE L DIREE2
BLbhice RICHALIECrE, Bk Protease OiifF L
e A =B C o EETh b, XO>D>
B CEER L HBEERI Rl R Amylase 257 1
BANCEE U < FHIHEBE 250200 B = & VIR & X bRk
INE SRR, Z OBELRIEL DS Sh e+ Bo
100A 2% ae FUDLE 3 & 2 F X b AR & & 48
HEMD B, S ORI ORI A CIETE L,

3. Saccharase

Saccharase {1t {l V3 H I RGN -C VX RESR T o5 R T
e~ L b Db b han, —e 2l A<<B
G -CHIBEERRETT G B Amic i & o NGRS
WS & A<D <B L ORI H TR i &~
BLCV 52, BRI T RIS &2 s B bR
TR 2SR bl e D I Te DTl 5 5 o (RN
VRS 3 D 4 S AR, BUREBARER S b AR
25, TR L L CuR i S B i o TSTETE o vk 26 306
Saccharase (Lifld HBILn & Vv T b 248, & o
BLRO & 5 e bihvize ThbBALBLC, C>D
> BeHBE R R CRIB R R E, RIgh R o
TR BT, AT,

Bl ETSARE A oo BB & 1k o 3 B liE L
ToAEUN L R O bOFM X D B 5 E A HBM, B
RORECER LRVl s 2, Mz 2 \v T
i, HIBOL TR LOhEERcBEyRT o
A BRI Ch %o ZICROVTH R ORTERC H
VT T 2 VR — B TR 28R B s B SR LA
SERORITCit. Amylase {LHESIVEROEREE b 4
oo LAET &N D, KIS oV T,
FFdiffodeh L RMEEFLCR b, BBRoMERD
Amylase Frr Saccharase (RHIHRL

% g

LA OBETROER « HR) « 1% J 0t ARFF2ET
fbigiko Amylase X Invertase OYHIERIZ S &
e L tco BEENEZI M D Bz Protease DEFHIC X %
EM TG IR L AR Micg ot b a»kE,
BREEOHE LEMRCC OB >A>DOB R LD 2 &
R L7 Bl ERESaE FRIB SN FE i B & Bl
CEBHEEYERTChL L, T LT O S HIWORE



50 18 A AR I 25 5 5

BRI LA NC ST % & DCh B & 2k, 1Y
AEIE DTS PERESS 4 w8 Bl 2 OIS TRy = &G dods
Do RIS CR S A LT B
i IR o & PO Y o e b 4 P S A Y - A 0 3 |
DI HNT, IR R IENRRC L LT, Bia ol
BaE R L, BETHb00m eha o™, R
TEALAE D ARIEA~ DI FIH] 23 HE 3 Amino i ©
BT NS R OO T 38\ Tl G, HEIBRE
SO UL b S DT C AR L S IR A
RCEALEIE: (U RSRAEE) B b2 C, JERH
PRI S oo F il & BRI B b D 2 [ 5 6 Bl
7, FREReAn < Bife BRI 1, ¥ B Wisonrsw-
orrE™ M\ Aedes (=) OHHNT O TEREEL Ty
BT, FRHGHN 5 B & 7o 0 B b O TRk e L
MmEFHZ BILA,

TETE DB ER « WP S P if{biiie -
WCEEs  EARTRIECORTIRE B O AL R T TR
WENLT
WIS AT TR & 3 ~ 4 WA, e oiRig, WAE
Lime & & & DEATIRIRVAS, 22 o TR MM
BESED TR & T B & e R R L e RorEi bRk
T R S B YR GRS TR M S s D TR
ALEESRE FRIBEE S BRETIRA RN SO D
L BRADNEYCHLAT,, O kL Amylase k. Sa-
ccharase DA E Bt o & T Protease (LI 1s
W D e A BRSO IO Gl B E
M B Wthic X SEI B OB R b
Fon T, TR OTFE R 5 & ikl
b I

TKFEA A v I & TESRCEH - FRIBRBHARE D pH itk
L Tt A, B, C, D3k 8.4,8.2,7.4,6.7 4
AR iR U IBRIREES < BRIy o AUBILTEcrk — iR
9.0 Ex b aay, oL 51T 7.8 [EHER
5o L2350, #f 6 HMiPIA-cHEO 9.0 B kic
LA RRBETFRER IR EENLARIR DEI IR, i
% U pH OF\ AN BERE AT L h il 97, pH
DENRE ST LB BT LW S BSERLCE D,
ZI DB T N h VIR AT AR Y, BEHEA W
T B T F AT RIS LT AD TR\ & Bl
NHe ZBIL TR Gk Hosson" 4% Lucilia (v
A=) DHHROBGIBORTROEER LB T, SO HE
AR A AT D & b, R WisarnesworTH? [T
Glossia (v = = .3=) OB\ CTHIERHT Y 45 i

VERESRD N < I AR M S i b b, iR
MILRAL % L8Rl L %o JLBCRIE # fke Phos -
phatase J2 o\ CH MR OIRIIEB > C > A Do
BERA S D IR AR HE S 2 D o BLINIE «
L« [ #pEpd%  4UR X O~ TERTHIE I AR N o
DI2 IR L T C A 13> DGy stk 1%
OREFRIEIH & A LGRS % & 5 wiilidh
Do BLE ORI AR & L Cs e g o
WA in vitro G- Ao i BT )
< RIS . PH OMIONE & b BT LC %
St M U Tehy, ik R IRRRA A O 2 4 [
MEL, ST R PR O SR 2% 2 4 15
LR Lo B SIFZEMIE-cd 4 9 o

® i

BTRONHLAPHLES & B et % Protease, Amy-
lase ¢ Saccharase OF:flic2 S HBON, o, #a4
FrOTEMG D 4 HE R4 Ll ULaisis Lo BRIV
A EA B4 ~6 HE Db R Jilv, KATHHE
Whtpoieo TEREFRC A 3 ~ 4 ERIRGSE LT
O R AR Ll B i H L 7ny  Protease
vy Casein #3600 & 1 van Stykes o 7 3 2 [Nl
B b, Amylase L3R4 I L, 3 Succharase
VR A R & U4 UG Brrrrann Pc X
hR AR L 2o

TIMsS & Pl #h, RO A A, B, CK
D & UAHER R OV i oS0 B 7% e SRR & 4
DCRBEERDI D Tl B o

AL WAl W
Protease ADB<0, A>D=lr A<BC, AZD
Amglase B<ALC, A>DSB  ABCO, C»DSB
Saccharase A<{B<C, B=D A<BIC, OLDCB

i BBV OFESE & BN R AR e
IGHRERA IR B Do ARLHENCIL Amylase {1
RIS TR  BoAL Ao TR T 8 RSP ES
IR, TS & HRR R T Lo g b B . BRI
1t Amylase » Saccharase (LR You - CRIILER
<Hibhiz,

i LCReseofiasic b C ISR EL o B B ot rhigic.
PHE B & &, AR SRS 4y B o
BNRENLT &, MY S B RS 24D
&z (USRI MAu A OPFFehlaEn bt
T, Alkali FE406 & BESR DD & Wi RFTHEIESD 16 2°




B SR s b

HLBHLOLEL BB JRGOR, koMo
BRI S AU A BRI & B v ok U IS s F e

ooy, WIECERD T, i
G OMAT : LCHEI b A h 00 L 5 k¥t bl

Ba
3 [N

D) IR - AR ST TSR, 848
(1921)

2) WisermsworrH, V. B, : Parasitology, 21.288~-821
(1909)

3) MEITERA - I - ARAERRER, 3 (1), 85~T6
(1930)

4) Homsow, 1. P. : J.Bxp. Biol., 8,109~123 (1931)

B) LBV c JSE, 4 (6), 208~268 (1932)

6)  GlitkRmle (LD aERIgy AITE ¢ AR 5 (@)
1~3 (1988)

T ik o R 9 (), (1933)

8) vk #mE o BRFEREEL ( "8) 1~119 (1934)

9) FMSEESE-WAUE ¢ BUSERREL, (31),1~82(1985)

10) [lredekEl « EEREE 6 (1), 66~68 (1985)

11) Smivopa,O. : J. Biochem, 11, 100~128 (1936)

12) AR B3 BEREL 13(4), 168~174 (1942)

18) Wiaarrsworrir, V.B. : J. Exp. Biol., 19
56~T7 (194°)

14) [ARREL @ FRSMEL 14 (2) (1942)

15) Mk 2|2 s ﬁ—*mw& 13 (1), 505~E88 (1951)

16) PHE 4k ¢ RS 28 (1), (1953)

17) WREERER = (ERMR (4, (1954)

18) B 17E ¢ M5 29 (1),8~12 (1954)

19) ZHE Bl ¢ AEEE 23, 192 (1954)

20) AR TEA - HRBUKAEMIE  450[m (1954)

21) WL fRE2 : REL, 20 (L2), (1955)

22) ey BEFERHL, 10 (4),260~835 (1955)

23) GBS « VT MRIA © BFR 0 EERBUHUINE,
16, (1955)

24) [LIEREARER « FK B e T ¢ EZRFh R,
10,8 (1965)

25) ILIFTEARER - W ¢ EIIRFRERAEINES, 10, 3(1955)

26) Wricaresworts, V.B. : The principles of Insect
physiology, (1953)

27) Rorper,K. D.

28) &)1 Bafe -

: Insect physiology, (1953)
BFESE(EYE,  (1961)

B O R RAR I B B e 51

Summary

The present writer wishes to give in this paper the
results obtained in the experiment for ascertaining
whether there is functional localization or not in the
digestive system of silkworm larva, Bombyx wmori L. .
In this case, actvities of protease, amylase and
saccharase present in the different region of gut
epithelium and gastric juice of alimentary canal were
measured.

L. Materials and technique : The 4th to 6th day
larvae of the fifth instar of various races were used.
The gut tissues of worms were cut into the following
four divisions A, B, C and D, such as oesophagus and
anterior midgut (A), middle midgut (1), posterior
midgut (), and hindgut (D). The cut tissues were
grouped into the four divisions. The tissues of the
same group were gathered and homogenized and then
extracted by a dilute solution of glycerine ammonium.
The extracts were used as enzyme preparation of the
gut tissue. After 3to 4 hours ligation of the silkworm
body in four divisions, the gastric juice was gathered
by pressing out together with gut contents, which are
the mixture of mulberry leaves and gastric juice, by
slitting the integument and gut epithelium. The gast-
tic juice thus obtained, was grouped into four divi-
sions as above mentioned in the case of gut epithelium,
and was centrifuged, The supernatant is used for the
enzyme measurements, For the test of protease
activity, van Suykr/s amino-nitrogen analysis method
was used. In this case a dilute solution of casein was
used as substrate. The amylase activities were meas-
ured by means of Brrrraxp/s method for a starch
solution as substrate. For the measurement of succ-
harase activities, The same method as in the case of
amylase was applied by using purified cane sugar as
suhstrate,

2. The results obtained : The enzyme activities of
protease, amylase and saccharase in the four divisions
in both gut epithelium and gastric juice are shown in
the following table.

From the result, it may obviously be said that all

these enzyme activities both in the gut epithelium and
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Table
Enzyme Gut epithelium Gastric juice
Protease A=BLG, A>2§o A<BLO, AZD
Amylase | B<ALC, ASDSBIASBLC, C>D>B

Sacchalase | ACB<C, BxD |A<B<C, C>D>B

gastric juice were always remarkably high especially
in the posterior midgut, which has many thick folds
and cryptlike construction. These results agree well
with those of Marsumura (1935, 1942), who studied
the local difference of amylase and saccharase in the
gut epithelium of silkworm larva, BPombyx mori L. .
The enzyme activity of gastric juice in hindgut, how-
ever, was a little higher than that of middle midgut.
This may be due to the movement of the gastric juice
from the posterior midgut to the hindgut before liga-~
tion. From the contradictory facts that the enzyme
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activity was very high in the posterior midgut and
low in the anterior and middle midgut, while the pH
value was high in the anterior and middle midgut
epithelium and low in the posterior midgut, as prev-
iously observed by the author (1942), it may he
thought that, there is some different local differen-
tiation between the secretion of alkaline digestive fluid
and that of digestive enzymes. Turthermore, from
the fact that considerably large amount of polysacch-
aride is observed histochemically in the posterior mid-
gut epithelium (Yamaovom unpublished) this part
seems to play an important role in some intermediary
metabolisn, as well as o.f digestion and absorption of
nutrients, This supposition fit well with the Wrisorz~
sworTIL/S opinion in Aedes larva (1942).

(The Facuity of Textile, Shinshu University, Ueda

Japan. )



