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Distribution. movement and metabolism of vitamin B, compounds in the silkworm.

Bombyx mori

ZHANG Jian-Yun, HUANG Long-Quan {Department of Sericulture and Silk> Anhui Agricultural University, Hefei
230036, China)

Abstract: The distribution: movement and metabolism of vitamin B, (VB, compounds in the silkworm: Bombyx mori s
were studied in larvae reared on a semisynthetic diet. in which there was no mulberry powder and vitamin-free casein was
the protein source. With the increase in the pyridoxine hydrochloride (PN-HCL) content of the diet» pyridoxine (PN ae-
cumulateds and the content of pyridoxal (PL} increased in the larval body. Howevers the contents of (PLP) and pyrid-
oxamine 5 -phosphate (PMP), both of which are the coenzyme forms of VB> remained almost constant. PN absorbed by
the midgut was first diffused into the hemolymph and then distributed to other organs by active transport. PN was first
phosphorylated to pyridoxine 5" -phosphate (PNP) by PL kinases which was then oxidized to PLP by PNP/PMP oxidase in
evety larval organ except hemolymph. The transportation system of PLP» in which PLP binds to albumin. in the mam-
malian blood does not exist in silkworms. It is thus thought that the distribution, movement and metabolism of VB, com-
pounds are different from those of mammals. and these are the reasons why almost no larvae could reach the next instar
when newly molted larvae were reared on a VB;-deficient diet.
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WEEMBR N ERESREERAERE: ®E5
ERREE NS v, 5 SRR 1) KR 1E
HAAETEE (Tumer. 19613; THERHE VB, A%
BHMEEE SR (PIC), HELEETERIZHE
B —HER (FAD) BoRM: B S 40K BUEE i
SEEMMER E R, 280, RIEHEES (Morino
et al.» 1960, Stanulovic et al.» 1976). FTAT = VB,
KA o, e EE A A E S i L
TR TRINLE 1 2 FORLL M 2 T B2 1 VB, . ZAKRER
MMM (PN-HCD &, L3 B Ean s g5y
hnsfE, mEREEENEIN 8 fE, REMEERME D45 A, M
1 L= o S 3 L N e N B (Lumeng and Li.
19783, LK BERR ML % B K3 5 LS 5 B4
g, DEFERT DU st MR BERE AR R KRR IR AT,
FRh VB, B9 3% AR 4E 7E A (Lumeng et al.s
1974).

b b B0Fe g2 Ah, RA0 AR ST
BE A2 B Mk W BT A AL AT AR BB Tani,
19800 TE—E&fi A ¥ af o TR B MR TG A0 10° (B b A
FI 6295 R Lk 0 2 40 720 O I RO BE AR BEZY (Tani e
al.» 1968).

WATEAANEZH0AR, DEgERTIRE
HAEBRMEE AR T Z RS SR, RAEN
A 3% Chigh performance liquid chromatography
HPLC> AWM vB, th&¥), BRESZTRIT I H
EEAYEEE B, WFTRESAERRMARESL. &
RF R ML RN E R
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1.1 FEmif. A5 AEMNRE R A A

EOMHAFE«ER. 1~-4 B AEEATH
BEEAMF FTHE. s BEXRTL, 7 255 mm x
350 mm x 60 mm B ¥R & PR A s0 L2 BAE
H—MRERK, FARBRAEE 25 £ 1CHTEET
THEE.

RIARAR: ZHEERED 0 FHE
MR 30y WA 15 FEH10g HIESe BEL
Wltha5g KEMag HERC20 THE2,
pEEEF 0.5 IHE 03, FBE 0.2y AE
R0.1g VB, DA BEHELRREW 0432 &
FERERILPE B (PN-HCD MFSINE A& s iak
0+ 30 F 150 pg. 1EE B ETERL 2.3 mL B L F) ¥

INZETBAK, R TIH R A 30 mine B EHHE,
E IR TS B UK T R .
1.2 VB, L EMHMSHAHEBE S BEMLXERS

VB, HE R SGEAGIE A3 vt E 2N
TEIVEZ R Tsuge 1 Hirose (19897, fhELE1ARI X
i, BYRAERE: SiRfmuoe hEFE, ALl
B R K B, SR AR E FTH KA IR R
E; £33~k mARER L,

A 1 mL. /03 mol/L HCIO, 0.5 mL, £ H O
(15 000 t/min> 0CY 10 min ZHH. EEBEE AR
EH, 1 mol/LBEREMNE (pH 5.5 0.5mL, H
500 o/L KOH WA pH 4 3.5, E&ESmL FHRERL
i, BT FEWEILL 0.45 um TS IS IR
At gpLe 4T, HeHARIEEE 3 FEELEIN 1
mol/L HCIO, » KESFWFAIHK. BoEERRR 1
mLs A0 1 mol/L BEER R MK (pH 5.5) 0.5 mL, H
EERES AR

BEMRIL M B () e R AR T A E vB, &
Y, fF%EABHRNERE (PP FEES.
EX b3k HClO, #HE i 1 mL. 5 mol/L KOH 1% pH
R 7.5, 0.1 mol/L KCN 50 pL. SZBIEELZEHE 1
min: SOCHAF PN 3h. MEZEE, 1 mol/L
HCIAE pH K35, BERTITRE—B®E. ©F2
ml, ZEEGH HPLC 4717, VB, {LE A R E
. SR, DL REREINTERE =T .

342 B F H Tosoh £ B30 HPLC 5717 B 4L,
A SC-8020 ¥ 45 . AS-8020 BEANHFESE. CCPM- T
TRIFIE. CO-8020 1EIRAE F FS-8020 2 46 Ml 25 #)
Ao SEAER Tosoh TSK gel ODS-120A (250 mm x
4.6mm 1. D), REFEE 0C. B3iHET 1%
CH;CN+ 0.1 mol/L. KH,PO,+ 0.1 mol/L. NaClQ, (pH
3.5), IR 0.5 mL/min. 2¢O 25 18 2 8 R I
305 nm. FIGHEFK 390 nm. KON 205 204 320 nm
420 nm. HFEEBIA 50 L. 5 VB, HEWH
B P N s e O LY e X TR = s T 3
N EREHE A (mind 804 PGS 6.68.
LRz 0,20, BERRALMEAY 11.6. BERRMEME AR (KON
MIEIED 132, WL EE 18.6. FEEEEF 25,7 FOHLEE
B 32.03. TEARRIMAHT, HEEmR s EmRER
ALk, FHERD VB, hEa B EE.

1.3 VB, LA KRIGEEME RS

BAhsh HARIEHE 4 5 EFLF)IN 5 mmel/L

ZZEFE (TEA) STl (pH 7.00, VK& PHEL#
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H, 415 min B (15 000 v/min, 4C) /. L
B . ENAFERN TEA Z0R, £
MR AN (20 Kz, 25 W) 20 s fo AHHESIR.
@ HFEE vB, BB ILEEETE -8 Ll PL-HCI.
PM-2HC] F1 PN-HCl A E B, 1 Kark 55 (1982) )
JrEE, RARE A 15 mmol/L TEA. 120 mmol/L
BRI (pH 5.5) 0.775 mLs 40 mmol/L ZnCl,
0.025 mL> 20 mmol/L ATP 0.05 mL> 2 mmol/L 2R
0.05 mL B 0.1 mL M. @ BFEE VB, JF&
BEEALRERR AL S S 894347, BA v-NPP (y-nitrophenyl
phosphate disodium salt) 1 PN-HC1 5 &5, K H
Tani 1 Ogata (19722 BI7H, REZEEZFH 50 mmol/
L Glycine-NaOH CpH 9.5) £ /3 0.75 mL. 20
mmol/L ¥-NPP 0.05 mL> 2 mmol/L PN-HC1 0.05 mL,» 2
mmol/L. EDTA-Na 0.05 ml FEFH 0.1 mL #W . @
NG IL B /65l M ML AR A BRI LA PMP-HCL
IR, 1 Memill % (19790 M7 ENE, RNAER
1 80 mmol/L Nall,PO,-Tl 8 22 /i (pIl 9.0 0.8
mLs 0.2 mmel/L FMN 0.05 mL. 2 mmol/L PMP-HCI
0.05 mL FIEEIHR 0.1 mL FI R . @ RN Bk 7K 47 B
GEPE DABERS O R R BB R, F Ubbink 1 Schnell
(1988) HIFHEIE, RARFR D S mmol/L MgCl /50
mmol/L TEA &/ (pH 6.00 0.85 mL. 20 mmol/L
BERRIEE R 0.05 mL FIEEHE 0.1 mlL #%-

B N TEBS = 37°C & T AT, RNV
WA A A D 15 mine @FG 30 min, @ 10 mino
22 10 [ SR 3 mol/L HCIO, 0.5 mLo. X R4 5840
HClO, JE MBSl RN EE2XH Lk
B HPLC B AN ERE. BiEHASEREH
JRAE 37C K4 T, 30 min BEALFE B0 nmol K
For. BRATEAREEXH Lowry V4.

2 HER

2.1 REHREA vB, LEVNEFEERSIHE

MEIVFTUER s SR EFEEE RIS ER,
3 HEAFIAEIK 4 iR H VB, hEW AT ES
TFRRRESR. FEk B ERngms
Fl, &AEAMEEEERED, LIREEE.,
GZ VB, R R S AR R HIL R, T2 E
W 0 R Mk B AR X 40 S8 AR R 20 2R Rk T B
ERHEA . MWEERHX 4 B 8% 75 1
LA BB ER I R, GhE VB, TARIX 4R A
MBS RI R S EWEE T, B8R
ERNESERNEZ BEERNER.

K B2 ERNSBHYEARRFE S
PRI B & B AR (L. PR LA h FLEA 4R RNtk e

®1 RESE I ABRENYEER B MIFERS
Table 1 The vitamin B, contents of various organs in the 5th instar of B. mori

on the 3rd day of the diet

HIHEREFINE ()

PL PM

4R Organ PLP PMP
PN-HCI content of the diet Cnmol/g fresh weight)
AW hemolymph 0 ND 0.1+0.1 0.3+0.0 ND ND
30 0.6+0.2 0.7+0.2 0.5+0.0 ND ND
150 16.5+1.4 2.9+0.2 1.6+0.4 ND ND
FE midgu 0 ND 0.1+0.1 0.1+0.1 0.7+0.2 0.7+0.2
30 0.5+0.3 1.2+0.1 0.3+0.1 1.6+0.3 1.5+0.1
150 6.1+0.3 1.9+0.2 0.3+0.0 2.0+0.2 1.9+0.5
AR A0 B BRI 0 ND 0.2+0.1 0.2+0.0 31204 0.4+0.1
fat body with skin and musdle 30 1.6+0.2 3.0+0.2 0.2+0.0 2.0+1.0 1.1+0.1
150 11.5+1.2 3.2+0.3 0.6+0.2 9.2+1.2 1.7+0.2
# % silk gland 0 ND 0.220.1 0.2+0.1 1.2+0.2 0.5+0.1
30 1.1+0.1 37403 0.5+0.0 4.1+0.9 1.2+0.1
150 9.0+1.3 4.4+0.5 0.5+£0.0 45+1.4 1.6+0.6
5 [NE Malpighian wbe 0 ND 2.6+0.3 0.6+0.3 12.0+ 1.3 4.1+1.0
30 7.2+1.3 4.3+0.1 1.2+0.2 25.2+4.1 8.0+1.0
150 63.5+12. 5.0+0.5 1.2+0.2 25.9+4.5 7.321.1

HAEH mean+ S (n=3), ND=FKIEH
Data are mean + ST (n =30, ND=not detected
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BE & BTE ST 2 HIZE T, BH 5 8 048
I PR RRIRAYZK . 5 B8 AT 240 R AR vk 1%
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Fig. 1 Changes in the PN content of the hemolymph and

total organs in 5th instar larvae

®2 SHEZREAYLED HFERS
Table 2  The vitamin B; content of newly molted 5th instar larva

ik PL PM

PLP PMP
Diet Cnmel/ g fresh weight)

PN-HCI 30 gz 1 1.1+0.0 0501 1.5+£0.2 1.320.1
PN-HCL 150 pg <
HAEH mean+ SO (n=3),  WIRETE

Data are mean + SO (n =30, t=trace

2.2 WHREA vB, FiERIHEREIES

HRAE EAN A B & F VB, £ B 004 1 A
R Tk, M ERLh AR Bk RS . B
ok P T T LY M i A 4 B R Tl R ok P B T TR K
B . [FIRT IR H 2L ATP LAAT R0 B8 (1518 funt i
TR, B, AT S RA
EAEVE AR A Pk e B AL B 2 TR) B A
UL Bk nk i 5 4 A7 SRy ik 0 R B B E T

3 sk s QahmiRdy vB, F iR QB A
Marfn. BRAGEA, EUE AR 4R AR S T LNV i
L RENE 0 B/ BE ML 0R A L. PR A AR R
WL I S B R /K AR B A I T T B R A
ISR A MR Nk T T MO M i S AR

24202 0.7x0.2 1.9x04 1.5£0.3

£33 RESES ASIREANLE TN . BELRIL R ES /ARSI B AR A KA
FRHERS L e BR A ES K REE IV IR 1S 5
Table 3  Activity of PL kinase, PNP/PMP* oxidase and PLP phosphatase in the extracts of various organs of 5th instar silkworms
on the 5th day of the diet

i I EpEeS R BRFIRL A e SRE
5 Enzyme

Midgut Hemolymph Fat body Skin with nuscle Silk gland Malpighian tube

REL RS B8 8BS PL kinase 3.4+0.4 ND 14.0+2.6 8.3+0.7 7.0£0.8 28.420.7

TR AL NS W /BN M R R LS
0.4+0.1 ND 0.6+0.1 0.3£0.0 0.920.2 0.6£0.1
PNP/PMP oxidase
BRI A EE TR IR 7K AR IS PLP phosphatase 547 + 60 4.510.6 207 £ 21 114 £5.1 443 + 44 1153+ 22

HAEH mean+ S (n=3), ND=FKIEH

Data are mean+ S (n =3), ND= not detected
3 ik

FABAEER B, MR RSB AT
ARSI HikZ vB, BEARAE 5 84 &,
HARP VA K e B2, Ak B RO B S B R
T, BERRILE BRI A B B E . A
B, ZKERGUEEER, 4 BEAEEER,
ML EE S RN, T RERRTH N R ANRE BRI L A %

HRER. XRW, ZEMEALS ERFELR
B, AFIEEF A0 B DYk MOt A A O BRI MR R &
ETFERE . FEEE P AR BRRILE B2 F 5
TRMEE R, 4l SR PNk M B 1) B AR TE AR T AR
itk Bt E LA R A . i R,
AR FAEL e 4A 4R b gtk e B 1 AR PR D B TR (R A0 FE
B EEAE NIRRT E.

SRR M, i A R
FRHAEA (Tani> 19800 EHATHREF, 5
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e AR ERIREREEEAEYN 13 £
5, TS EETE, ZhHRAL T s IR TTE
TR B 1. HEW B s Atk B 2 DL Al
S R VI Y 7B AN 6 NS BT (TR 7 e el
W BT T ER R T B AR T R AR

AR LA 040 AR R H AT B B VB,
BERBAG R IE S B . B MR R R MR T A
ALES TR NG LIS BE R KBRS . BARIDATH L ATP
LA B NG AL (i AT S BE R R AL R R N, (H G
W AR T R R PR . RIRT AR E
APt BE RIS RS 2 (B R SRS . & B
M VB, tL&H 0 B A il i 72 itk v B2 R R itk
2 iR i L R R 4 ik R SR 0 i =R
WA, Rl PRI A A B AR RIS TR
BB TNt i A 8RR A0 R itk A Y /R R L PR R AL
BEMER T, 2R MEABRRILEEE. ZEAR
TS, R S RO R L P B2 T AR A AR A0 B
RGN FE AR AL

MEEREREA R HEIL Y ER v, [
AN G G, [ B I S HH A A PEk e 4 A7 Sk
MY FAD B R MBS LB MEE NS EM.
25 32 P G 2 4 Wk P B B A Ay L TR 1) R 4 i
7, SE AN B A B N B K RE RN e R
BB BRI

FAa ) BT AL EA RR BRI R B
MOKERENE S MAMEARYS S, BTHEEENR
B8] 4 T R L P 1R e A HLKBRPE R . 4K
ERWNEE VB, ERMEELIAN, SZWILEAEN
MEE S EFES vB, DRI B R i B 25 &
BEH. KEFRENEBIEE S EFEREHEN
IR, FRERERASE vB, AR AT S EE,
HEERAREA KR F AR VB, TR
WIET R ERE.

Bt AR E B T AR Lk R
RREREFREE R, AfeHE AR T L4
Skl ok E 4
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