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Effects of vitamin B, deficiency on the amino acid metabolism. fatty acid me-

tabolism and aminotransferase activity of the silkworm. Bombyx mori
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Abstract: The effects of vitamin B, (VB; ) deficiency on the amino acid metabolism. fatty acid metabolism and amin-
otransferase activity of the silkworm. Bombyx mori» were studied in newly ecdysed 5th instar larvae reared on a semisyn-
thetic diet that contained no mulberry powder and in which vitamin-free casein was the protein source. Under VB, -defi-
cient conditionss larval growth was retarded: the catabolism of hranched chain amino acid Cleucine» valine» isoleucine)
was inhibited. and lysine catabolism was stimulated. The leucine, valine, isoleucine and serine content in haemolymph
were markedly increased by VB, deficiency. Converselys lysine. proline. arginine, methionine and glutamine content de-
creased, especially markedly in lysine. The lack of dietary VB, also inhibited synthetic metabolism of fatty acids and re-
duced the activity of glutamic-pyruvic transaminase.
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1.1 EmMINEEHE

A, REERIARS. AE AT RE N
TEBEENEESTFRSBHE LS
(2003). FRPEREBHEEE (pN-HCD AR
BN RAMETRL 30 g, G2 VB, SRR
LRI R .

1.2 (hAEHE S EERER 7

SHTEE N ER uv R H S EshE A TR
Waters PICO-TAG BB 25/ A 319047 R4 10-Mod-
ale T (Millipore 22 & Do 4+ BSHE R PICO-TAG (3.9
mm LD, x30 em), REFFEE 5S1C. 5FH0EEN
PICO-TAG™ T {EuE, #HEAF T XM Waters™ 805 31
k. WA A (Eluent A) AEBFRK-FE-=2
BIfE (2:2:1), Vi3IHH B (Eluent BY M2 B F K-
HEE_CH,CN (40:15:45). WHEE N 254 nme.

LA BARHE 0.5 mL A PELELE S, A
200 pl. 2 mmol/L BIAFREY) (n-lew> F1 0.5 ml 80 g/L
HCIO,» 0°C 10 000 t/min &L 15 min Z2EH. L
WEAR—CAED, HEH 2= 7.0, BEBO
. TS EFHE PN 100 pL 2 mel/L HCL /5,
RAZBEFAER 2 ml. BELR 0.45 um FILIESS
. B 20 WL MOAFERE P, TE PICO-
TAG™M DAEsh PRl B T 18, WEEEF AR
(PR : BT K =B/ =2:2:1) 10 ul, FHAT
AETE. REMARNE (HE: E2H/FK. =4
B ERMER=7:1:1:1 20 4. RMEESE
BT R 20 min, FHATWIE TH. A 100 oL
PICO-TAG MilEWl, et NMER T, 7
THEAER S ul. REAFY (nlew SEMEE
MUETH AL M LL T B4 B i S R R B S
Eo

A R E B MY B S0 ul, A 2%
B 0.4 mL A 6 mmel/L FeCl, 1 10% =R LM R
EHL0.2 mL, TE 105°C 8141 T35 B0 48 60 min.
KR, 10 =B EEFE Sal, £
1 000 t/min #5010 min 5 AHBEFKE. 21X
FERALIE, B &R H AR AR 6 A notharman. 7E
BUR B 373 nme JOEEK 452 nm £ H 5T 203 586

JeEE EMEARZERIORE. RN, HiREER
BEEHEERELS, (TEERTEERNEE.
1.3 FERA(REEER RS HARS £E RS 43 47

SHEEC BE G144 (FID). $E 4
X EE C-R6A. AT E R CBR20-M25-025 (75
emx 0.25 mm$ df 0.25 pms fused silica) B
FRRE . SRR ERENNR R 230C. &
EAAEN, 60 mL/min. #7250 4F N, 25 mL/min, 43AC
ELA 1:50.

HY B B2 A0 UL J2 IR A 28 20 200 me. TN
ANFR-FEEERGIHE Sml, WESIH, 2000
min B0 10 mine FEHEERBARE D, G HHAT
FRRHER, &0F LIEW. EH 15 mL. RIBENT I8
Ja, Bl el AZ ORES, 111wl AR H R
O (1 o/ L |AT-HERAERD. ERHBPIRE
TH#E, MABEN SR 1w, = PG, 17F
100°CHIZ&MH T HAT 60 min B FEMLR . KRE=
\fa, MAZEREAK 0.5 mL MK 2 mL: £ 30 min
Peshdm B IS B0 10 mine EEWBZEND —LidE,
WRER AT R IR, &I LR, ARSS
FrledE TR MAE 25 oL, FHEAEHR 2 ul.
REHTEE A EL B E R A& T3R8 (18.5% .
T A E (19.4%). W8 (20.2%). i BB
(20.9% > PRI (21.0%> T AR 15 88 K8 50
E EHAER &R
1.4 ERMELERERSEETHHNNE

DB PRI R, BUNE BRI 78R 5
AR 1 g, A S ml 80 mmol/L BEBRLE M (pH
7.4%, KB FWEFEEIHE, 0°C 10 000 r/min 550 15
min. B VG, @ SWERH opr-uv WA
H (HAFDeAZ ARG MEEXBNER
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F1 RESE3 AORERNMEEEE vE, (BEIEMEE) HEE (amd/g FE)
Table 1 The pyridoxal 5'-phosphate content of various organs on the 3rd day in the 5th instar of B. mori (nmol/g fresh weight)

T} B 2 EROLL S S a7 P B0 B2 B ALY 4 oRE
PN-HCI in the diet Midgut Fat body with nmscle and skin Silk gland Malpighian tube
FIFI omitted 0.75+0.15 3.08+0.42 1.17£0.21 12.02+1.32
I added 1.63+0.25 .90 +1.01 4.07 +0.92 25.46+4.05

HME A FHIE + SD (n=3). The values were indicated by mean + St (n =3).
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— AR ZR R AR A B B MR A R TR A R
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A4 A — 20 (Inokuchi and Yoshitake» 19780

GZ VB, MR KGR EEERLER
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M. AL ag. MikaERsEait Al
BEEERMBEN 0% L. RER. FRERM
MR REE R ERN = AR,

A HTE, = VB, 7R, AR
WEE. FEaR. FRaRfsageseEn,,
B B R

HAAREEFHEART S ERmMEaE
M, :mEBAREHM AR AR (REH,
19950, RRTAEREERRTHENHZ VB, T
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2.3 TEHRIRBERPIEAAE AR E R

RIER T VB, MiEME &, BIlRRE
TEHR PRI S E8 R AW ENTH (K 3).
ST VB, HRBHREMERE (AR T
JBRES . R, Wil ALRE> SRIWAEES
KERBHRMA—PLE, HpL 7 i
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Table 2 Concentrations of free amino acid in the hernolymph

on the 5th day in the 5th instar of
B. mori {mmol/mL hemolymph)

BEE
2ER xR
Casein
Amine acid Control
(mg/g protein)

= VR, R

VB, deficient larvae

FITEER Aso 73 0.19 +0.02 0.13+0.02
BEE Gh 220 3.70 £ 0.43 1.83+0.39
LA Ser 54 11.19+1.28 48.91+£7.05
HEB Gly 19 28.63 £2.03 31.96+5.11
HEE His 31 225.45 +4.58 180.44 + 12.2
BB Thr 43 2.80+1.10 2.54+0.56
FE Ala 31 8.26+1.43 6.07+0.11
R A 38 9.86+1.02 2.45+0.48
AR Pro 120 15.71 £0.99 1.51+0.61
BE I Tyr 58 1.210.17 1.00+0.52
HEEB Val 70 17.68 +3.03 220.92+16.2
FHLE I Met 31 10.65 + 0.68 4.85+0.69
FREE e 56 5.68+0.30 108.44 + 18.4
FRE Leu 97 10.86+1.10 268.03 + 34.1

FHET Phe 53 2.20 +0.54 2.37+0.60
FUEEE Lys &3 70.54 +8.97 7.24+1.60
EHEEE Cys 5 1 1
BRI Trp 0.20 +0.01 0.11+0.02
BE toul 1082 423.70 899.73

HIEAFHME + SO (n=3), t HRILE. Daa are mean + SD

(r=3) t=tace.

£3 RESBEIDIEAHEBL P EAEIALEERK (mg/e)
Table 3 Content of fatty acids in the fat body with musde and skin during the Sth instar of B. mori (mg/g)

Jilsgitii % B8 Control LF VB, 480 VB, deficient larvae
Fatty acid %3 H 3rd-day # 5 B Sth-day 3 0 3rd-day # 5 B Sth-day
T 7SR B palmitic acid 7.97+40.32 15.15+1.99 5.09+1.20 6.26+0.45
T /ALEEE stearic acid 1.84+0.08 1.89+0.00 1.11+0.06 1.22+0.09
THE oleic acid 9.48 +0.75 15.14 £ 2.31 6.56+1.41 2.00+0.73
I B linoleic acid 8.42+0.23 12.89+0.61 6.33 +0.52 6.86+0.22
PR linclenic acid 1.7220.45 2.08 +0.05 1.02£0.08 1.08+0.04
BE 1ol 29 .43 47.15 20.11 23.50

HME A FHIE + SD (n=3). The values were indicated by mean + St (n =3).
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Fig. 1 Changes of glutamic-pymivie transaminase GPT)
activity in the fat body with muscle and skin during

the 5th instar of B. mort
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B H R AE . REAR, P2 IRNREMN
BXERFAAL N EB TSR,

AR EFLEEREHEREN TIERER
B, BN 16%LA. MEEZ VB, 21 RIEH T
HEREERLVIANL 19%. BERBRAAERSH
thEEM AR, SHEETAEIFESES, FikA
ZHZ VB, . F HENEZ vB, 4 EER
i NG B A AU L BN T

FERLEEFEEBHE S BEXEER T
RFIERE (SRE M, 19095). GbZ VB, SHAEA T
WEE. ERRRE. TNEE. T UnBAdR & E
BREERTHE. xR GZ vB, B3 B &R
REWF RIS 5, HAP Do Moy B 5 & At
RS .

FEEEHR - NEBEMEMRN, 1FAEE
BEORFECE AR, ElRAFLFaER. &
PR FEE RN LA BB~ S RS k. el
EREEREGARMAEEBOALN, EFIRENNE
BMAREFEBBE L. 82 v, Y HRERABHRESR
BEE 1 B TR

> VB, % Z FAR 9 A H R e R R
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