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Effect of Vitamin Bs-refeeding on Histamine Metabolism in
Magnesium and Vitamin Bs-Deficient rats
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RBERHCNA B €5 3 ViRAIR, BIE® tRRET
H5. 5b5, Harper ¥ BAOMR L 1 B *f
BmMm&E L Be REE S 3 viRe [Be(—)] &, B %
wWMLi-E s 3 viRd [(Be(+)] ¥4 FHEE L /-
(Table 1). FBEEIOMEL b ATHO & Flkkic, Mgl
BE30.07% (%188 : Mg(+)] &£0.001% Mg RZ :
Mg(-)] & LT, MBEK [Mg(+)Bs(+)], Mg XS
K [Mg(—)Be (+)] $&U Mg—Bs RStk (Mg
(=)Be (—)] O=RMOERA AR L T -20°C i< &
# L7z (Table 2). ’
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Table 1. Vitamin mixture**

Bs (+) Bs (—)
Thiamine hydrochloride 0.059% 0.059%
Riboflabin 0.059 0.059
Nicotinic acid 0.294 0.294
Calcium pantothenate 0.235 0.235
Pyridoxine hydrochloride*? 0.029 -
Vitamin K 0.006 0.006
Biotin 0.001 0.001
Folic acid 0.002 0.002
Vitamin B,, 0.0002 0.0002
Inositol 1.176 1.176
Ascorbic acid 0.588 0.588
Lactose 97.551 97.580

*' ! Vitamin mixture was prepared by formula of

Harper (4).
: Replaced with lactose in vitamin Bes-deficient
mixture.

*2
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Table 2. Composition of experimental diets
Diet Control Mg-deficient Mg- Bs-deficient
(Mg (+) Be ()] (Mg (—) Bs ()] (Mg (=) Bs ()]
Mg concentration (%) 0.07 0.001 0.001
Vitamin-free casein 20 % 20 20
Glucose 35 35 35
Sucrose 27.28 27.40 27.40
Cellurose 5 5 5
Liver oil 8 8 8
Choline chloride 0.15 0.15 0.15
Vitamin mixture Bs (+)** 0.85 — —
Vitamin mixture Be (—)* - 0.85 0.85
Mineral mixture® 3.6 3.6 3.6
Magnesium oxide*® 0.1161 0.00167 0.00167
*1 - Vitamin and mineral mixtures were prepared by formula of Harper (4).

*2 : Replaced with sucrose in magnesium deficient diet.

Table 3. Experimental schedule
Days
Group
-3 -2 -1 0 1 2 3 4 5 6 7 8
1. Mg (+) Bs (+) (Control) | Mg (+) Bs (+)
I. Mg (=) Bs (+) Mg (=) Bs (+)
¢ Mg (+) Bs (+) L £ ;
M. Mg (=) Be (—) Mg (—) Bs (—)
N. Mg (=) Bs (—, +) Mg (=) Bs (—) Mg (—) Be (+)
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1339 19g DEMAERL, Mg(—)Bs(+) Bibaolt
HEE A2 72, Mg(—)Be(—, +) B3, 3L
o5 AIE Mg(—)Be(—) BE& B LEKD 72
BoOWBAR LY, 5 HEXD Bs BREOIDIC
Mg(-) Be(+) £ 5T 5L, TORERING,
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Fig. 1. Body weight gain in control [Mg(+)Bs

(+)], Mg-deficient [Mg(-)Bs(+)], Mg-
vitamin Bg-deficient[Mg(—)Bg(—)] and
Mg-deficient-vitamin Bg-refeeding [Mg
(—=)Bg(—, +)] rats. ( ): Number of rats.
*1: Significantly different from control
rats (p < 0.05).
Significantly different from Mg-de-
ficient rats (p < 0.05).
Significantly different from Mg-vit-
amin Bg-deficient rats (p < 0.05).

*2:

*3:
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Fig. 2. Food-intake in control [Mg(+)Be (+)],

Mg-deficient [Mg (~) Bs (+)], Mg-vita-
min Bg-deficient[Mg(—)Bs(+)] and Mg
-deficient-vitamin Bg-refeeding [Mg(—)
B (—, +)] rats. ( ): Number of rats.
*1: Significantly different from control
rats (p < 0.05).
*2: Significantly different from Mg-de-
ficient rats (p < 0.05).
*3: Significantly different from Mg-vit-
amin Bg-deficient rats (p < 0.05).
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Fig. 3. Hyperemia of ears in control [Mg(+)Bs
(+)], Mg-deficient [Mg(-)Bs(+)], Mg-
vitamin Be-deficient[Mg(—)Bg ()] and
Mg-deficient-vitamin Bg-refeeding [Mg
(—=)Bs(—, +)] rats. ( ): Number of rats.
The following criteria were used for the
scoring of hyperemia; 1: Hyperemic at

base of ear, 2: Hyperemic at half of ear,

3: Hyperemic at three quarters of ear,
4: Hyperemic completely on ear.
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Fig. 4. Urinary histamine level in control (Mg
(+)Bs (+)], Mg-deficient [Mg(—)Bs (+)],
Mg-vitamin B¢ -deficient [Mg(—)Bs (-)]
and Mg-deficient-vitamin Bg-refeeding
[Mg(-)Bs(—, +)] rats. ( ): Number of
rats.

*1: Significantly different from control
rats (p < 0.05).

*2: Significantly different from Mg-de-
ficient rats (p < 0.05).

*3: Significantly different from Mg-vit-
min Bg-deficient rats (p < 0.05).
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Table 4.

Weight, histamine contents and HDC activities in the spleen of control (Mg (+) Be (+)J,

Mg-deficient (Mg (—) Bs (+)), Mg-vitamin Bs-deficient (Mg (—) Bs (—)] and Mg-
deficient-vitamin Bg- refeeding (Mg (—) Bs (—, +)] rats.

Mg (+) Bs (+) Mg (_) Bs (+) Mg (") Bs (—) Mg (‘) Bs (‘—, +)
Body weight
(&) 93.1+12.4 76.3+9.4* 71.248.2**2 79.345.9*%*°
11) (31) (35) (14)
Spleen weight
(&) 0.4010.06 0.6310.15* 0.48+0.16**** 0.65+0,16%'*°
(g/100g B.W.) 0.431+0.08 0.83+0.20*! 0.671+0.23*** 0.81£0.14*'*°
(1) (31) (35) (14)
Histamine content
(ug/ g wet weight) 2.77%£1.73 24.47+7.09** 3.65+1.89** 3.58+1.97
(ug / spleen) 1.11%0.67 15.4714.42 1.75+0.91 2.37+1.28
(1) (21) (23) (8)
HDC activity
(dpm / 60 min. 13.6+15.6 365.3+208.1 15.2+17.1*? 115.9440.3*°
/ mg protein) (9) (9) (9) (6)

Each value indicates mean * S.D. on the 8th day after the deficiency.

() - Number of rats.
*®1

*2

*3

Mg(-)Bs(—, +) B Tld, Mg-Bes RZEPK [Mg(-)
Bs(—)] #5hicizfRp~ok 25 3 VERERICE,
HESMEDR SN, Be BREDIDIC Mg(-)
Be(+) ke d5&, TOBBLDIRPNDE
24 3 vHERIREERIEML, BEESicLichw
Mg(—)Bs (+) BHOfEIE S < AR AR L7z,

4, BEOER, E2x9 I EE HDCEH

fHE 8 HHDMMER, £ x4 I vEBBLU HDC
EWARIE LT, £OE%L Table4 iT/iRL7z. Mg
(—)Bes (+) B, Mg(-)Bs(-) &, Mg(-)Be(—, +)
BOBBERIZ Mg(+)Bs(+) BoZhiclk&E LT
1.6, 1.2, L6fEARL, WIhbEELEREMN
AL, COMBERAHAETCHESTSL, Th
Zh Mg(+)Be(+) BHD1.9, 1.6, 1L.MEEEHIKK
FEEENAER L. Mg(-)Be(—) BOMBERA,
Mg(—)Bs(+) BEL 0B zoBmMIME s ns.
Mg(—)Bg(—, +) BOMMERIZ, Mg(-)Bs(+) B
DENEBEIRERICERATR L.

Ex 7 3 vERIE Mg(—)Be(+) B#Tid Mg(+)Bs
(+) BoH o fsoBEREMAR LD, Mg(—)Bs
(=) BB LU Mg(—-)Bes(—, +) BT, Mg(+)Bs
(H) BLREERERR oD 7. L L,
12%boexy IVETHETSE, Mg(—)Bs(+)
BT Mg(+)Bg (+) BEO#114E, Mg(—)Be(—) B
12891, 665, Mg(—)Bs (—, +) BHdH 2 fEDEMINsA

. Significantly different from control rats (p < 0.05).
: Significantly different from Mg-deficient rats (p < 0.05).
. Significantly different from Mg-vitamin Bgs-deficient rats (p<0.05).

S>h7-. HDC M, Ths TEEskic Mg(—)Bs
(+) BocrEto LEABROoNH, Mg(-)Be(-)
HTREELEEENoMEH SR on. LeL,
Mg(—)Bs(—, +) BT Mg(-)Be(-) BLDEE
BIE®D FRANED Shichs, ZOiEIE Mg(—)Bs
(+) BOHINH TH - 1z,

5. HALFRoExY I RE HDC &

HEETFgoe 25 3 vBEBLU HDC iEHE%A 8 H
HicllE L7-mk&% Table 5 iC/RL7z. KEDE X
53 VR, BREICREEREZIRSWE . §F
BT Mg(+)Be(+) BHCHE L THOBTIIHERR
A A S, Mg(—)Be (+) BT Mg(+)Bs(+)
BOZhOf5.615, Mg(-)Be(-) BTIHL 84,
Mg(—)Be(—, +) BHTI32. 2f5 &R L 7c.

BEo HDC iEtEid, Mg(—)Bg (+) BOEHIc
B LT, Mg(—)Bes (—) BDEHIIH35%, Mg(—)Be
(=, +) BEOTEMIIHT%E /R LI, iFiD HDC &
#i3, Mg(—)Be (+) BOTEMICHE LT, Mg(—)Bs
() BEOTEWIIH 1 %, Mg(—)Bes(—, +) BOEH
389153% %R L7z,

£ =

fARlhD Mg H 503 Bg #RZ S €5 &, fEHE
WEOB/D I L DEAEREMEMNE 220 5 L8R
426 KT 5, Mg(—)Be(-) FRIOBETIRT
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Table 5.

Histamine contents and HDC activities in the skin and liver of control (Mg (+) Bs (+)],

Mg-deficient (Mg (—) Bs (+)), Mg-vitamin Bs-deficient Mg (=) Be¢ (—)] and
Mg-deficient-vitamin Bs-refeeding (Mg (—) Bs (—, +)) rats.

Mg (+) Bs (+) Mg (=) Bs (+) Mg (=) Bs (—) Mg (=) Bs (—, +)
Histamine content (ug/g wet weight)
Skin 29.53+12.97 32.33+5.45 27.33+8.66 28.53%+6.79
(11) (21) (23) (8)
Liver 0.53:+0.18 2.96+1.04*" 0.93+0.23*'*2 1.18+0.62*
11 (17) 17 (8)
HDC activity (dpm /60 min. / mg protein)
Skin 36.1+8.9 320.5+162.0 112.2479.7** 309.84+229.6
(6) (6) (6) (6)
Liver 1.0+2.2 31.7%+57.2 0.3+£0.9*? 49.9+20.8*?
(6) (10) (8) (6)

Each value indicates mean & S.D. on the 8th day after the deficiency.

() ! Number of rats.
wi

*2

*3

DBIIERFE TH -7 (Fig. 1,2). Mg(-)Bg (-, +)
B T3 Be BGIC X 0 ERIOBEEICIZEMASE S
0 (Fig. 2), 1, KES Mg(—)Be(-) L EHE
1iHmAER L1 (Fig. 1).

Mg(—) Bs (+) B THE S W 3 BNDORIMERE,
Mg(=)Bs (=) BTHZOERIZ W SHTFOLHD
TRHHPBEI NI (Fig.3). Mg(-)Bs(—, +)
BORMERIE, Bs DBRSICLD, Z0EROE
HEED, Mg(-)Be(+) BERBOFESER L
(Fig. 4). Mg(-) Bs (+) BORMIEROFEEZ, 1M
hoE Ry I VEORN, KMIESRROBEND &
B#D HDC iEHD FR D ic L 3 LA Shic LT
=7,

Repo e 24 3 v &id, A &REREIC Mg(—)Bs
(+) BCTRRMERRBICIHING 5, Mg(-)
Be (—) BHTEBIcED L7 (Fig. 4). Mg(—)Bs (-,
+) BT Bs A5 IC L ML RIMAERDFESD
EE 0 LIZTHEBAL T (Fig. 3, 4).

JRREE R (L Mg(+)Be(+) BHCHE LT, Mg(-)
B (+) B3 615, Mg(—) Bs(—) B3 25 &
TOWIMTIHEELSENR SN, Mg(=)Bs(~, +)
BTHLOEER L. $8bb, Bs BREICEDE
BISHMOB 5 EHRENT (Table 4). HiKEY
DTORKTIEZOHEIZS SiIcKkE& -1 (Ta-
ble 4).

Mg(—)Bs (+) 2D HDC iEHD LFI1Z, #igws o
LElkkic, WM, REBLUFBCTRSTh 7, Mg
(7)Bs (—) BTRZOEW®D FF 3%l S 0L (Table

. Significantly different from control rats (p<0.05).
. Significantly different from Mg-deficient rats (p<<0.05).
: Significantly different from Mg-vitamin Bg-deficient rats (p<<0.05).

3,4) 7218, Mg(=)Bg(—, +) BTIRiEHD L HHE
BEaInhioT &id, Be DH#HSIcL Y HDC iEH oM
BERECTOBRTEARLTNHS,

Mg(—)Bg (+) BOBBS LUFBTRON S E X
& I VEBOHMM Y3, Mg(-)Bs(-) BTIzEEI
mEEh, 7o, Mg(-)Be(—, +) BETH Mg(-) Bs
() BLRBEARBROERTH 7. TDT &L, Bs
5L Y HDC FHic3 ERAR LW S boo,
FICHED Lick i, Mg RZIc X 24Kk 2 ¥ 3
YERODHERHEMARONEDIR, WETeRA,
P CIE8 HELIETH D, B BRE5HOBEYIL
BIHMEEWIHEHERINS. Col® HDC
EH EFICECERS NI E XS 3 AUl &
nTMhoexy I Y EBEMINSE T, RINEKRE®
¥ (Fig. 3), S oic/Rh~HEitt sz icky, R
MDERY I VEBOMIMAER: LEbDEEZ LN
(Fig. 4).

Bs RZFTIE, 5 M3MBICEDEEIH 205, #
D PLP BRAERL, #HicifETid Be RZiC
L O2#I PLPETARTZ EBHEI LT B0
219 Mg(-)Be (—) B HDC iEH - Homsis,
PLP {kEBFES " ®D—>TH % HDC O 7 #EEL
DK PLP ORDIC L 0 B4 S TEIL L1 1
¥, HDC iEHORIERICEB/D PLP 2B&MLTH
HDC DRE(LIZR SN h -7 (Table 4, 5) bD
LEZ o505, Conner 53, 4-deoxypyridoxine
%5 LT, PLP 2E/b&€5&, HDC LRILK
PLP %#8##% &9 % ornithine decarboxylase /&
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WIIEIE N B, CDEX, DNA ARICIZEED
ot EABE LTS, DT EMS, Bs KR
ZTFTo HDC iEH LR OMENE, HDC O 7 REER
DOEAEE VWS B TIRE L, 7 REEREBEKD PLP
ORLITE DE SO EAZIFTEILL, PLP O
e X - THRRBEL L2 72, HDC EH I ME|
xhabnEBbns. Mg(-)Bs(—) HEADBg D
B 513408 PLP O#n% 7-5 L, PLP @D
FEBASZYTEA LT RBEROBEEEXMESY
378, £RY I VOARDBIEELEN, GREn
x4 3 viE, Schayer'® O\ HFEHEBE RS IV
% Kahlson and Rosengren® OFAHDOE X ¥ 3
vELTHBICHEZ N AT L MRtz 5T
Lick, KMEKROHEE (Fig. 3), K e X% 3
vBOHEN (Fig. 4) #EUEHEIN 5.

1557 » M AENBHICAF T, I[Mg(+)Be(+)] #
i B (Mg: 0.07%, Be &0 %, 1T [Mg(-)
Bs(+)] Bicia Mg RZfE¥ (Mg:0.001%, Be &
) %, W [Mg(—)Be(-)] BHTIZ Mg-Bs RZ Bkt
(Mg:0.001%, Be KA % 8 HRE#ES L, IV [ Mg
(—)Bg (—, +)] BHici3 Mg-Bs RZ kL% 5 HRE4A S,
2D, Be #HB5 T 5751 3 HIENE Be 280
L7-fikl (Mg: 0.001%, B &Il A5 L.

EEOBEMIE, Mg(—)Be (—) Bk b A2,
Mg(=)Bg (-, +) BTl Be B GICX D HENR S
H, TOEREHOEREBOEMICLSDTH -
7-.

Rihok 24 3 VEid Mg(—)Bs(+) HTid 4 HHE
DRSS R S hs, Mg(—)Bs(—) BHCIZ T DH4
mEE S -71. UL, Mg(—)Be(—, +) BT
13 B BRE®RICHEMAR N,

HAORMERE Mg(—)Bs(+) BTIRX3HB LD
HEL, 6 HEICEIRE S >/, Mg(—)Be(—) B
THREIBOEAERLID, £ DIEKIE Mg(—) Bs
(M BEDLEF[HDTH 7. UL, Mg(—)Bs
(-, +) BT, Bs HRGHKICIE Mg(—)Bs (+) B &
EIREICHR O AR MIEIRZ R L1,

HB/e x4y I VBREECENERICIBEELEG
15 1o, PR E B T3 Mg(—)Be(+) BEDBEMIC
H# LT Mg(—)Bs(—) BE& Mg(~)Bs (-, +) BT
REBEICHRE I,

i, BB LOFBO HDC e Mg(—) Bs
(+) BORIMCHE LT Mg(—)Bs(—) BTIIAEK

M 22T 1205, Mg(—)Be(—, +) B TId Bs B S
ik BiENO ERBR Sh,

PLED#EEL D, Mg RZEILALNSE Ty bDE
24 3 VRBD Be RZICEBM4IZ, Be xHES
T5E0ETZHEERET S EMRE N
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Summary

The effects of vitamin B¢ -refeeding upon histamine metabolism in the magnesium and
vitamin Bs-deficient rats were studied. For 5 days, young Wistar male rats were fed a
magnesium and vitamin Bs-deficient diet [Mg: 0.001%, vitamin Bs ()] ad libitum; thereafter
the same rats were fed for 3 days with a vitamin B —supplemented magnesium-deficient diet
[(Mg: 0.001%, vitamin Bs(+)] ad libitum. Compared with the case of the magnesium-deficient
group [Mg: 0.001%, vitamin Bs(+)], a significant depression of body-weight-gain was noted
in the magnesium and vitamin B¢ -deficient group. The depressed body-weight was recovered
after being fed with a vitaminn Bs-supplemented magnesium-deficient diet, for 3 days. This
increase was due to the increasing in food-intake. In the magnesium-deficient rats, an incre-
asing of the urinary histamine-level was noted on the 4th day of depletion onwards; but not
in the magnesium and vitamin Be-deficient ones. The low urinary histamine-level in the
magnesium and vitamin Bs-deficient rats increased rapidly after feeding them a vitamin B -
supplemented magnesium-deficient diet, for 3 days. In the magnesium-deficient group, an
appearance of pinnal hyperemia was noted on the 3rd day of depletion, growing most remar-
kable on the 6th day. In case of the magnestum and vitamin Bs -deficient group, almost the
same was noted, but it was somewhat milder than in the former case. The degree of a mild
pinnal hyperemia in the magnesium and vitamin Be-deficient rats was strengthed rapidly
after feeding them a vitamin Bs-supplemented magnesium-deficient diet, for 3 days. In the
dermal histamine contents, no significant difference was observed between the control [Mg:
0.07%, vitamin Bs (+)] and the magnesium-deficient; the magnesium and vitamin Bs-deficient
and the magnesium-deficient vitamin Bs-refed groups. In case of the magnesium-deficient
rats, the splenic and hepatic histamine-contents increased significantly on the 8th day of defi-
ciency. However, in the magnesium and vitamin Be -deficient rats no increment was observed,
and moreover, no obvious effects were brought out on the histamine-contents in both tissues
by the supplement of vitamin Bs for 3 days. In the magnesium-deficient rats, the splenic,
hepatic and dermal histidine decarboxylase (HDC) activity increased significantly on the 8th
day of deficiency. However, in the magnesium and vitamin Be-deficient rats, no increment
was observed. The HDC-activities in the magnesium and vitamin B -deficient rats, increased
nearly to the magnesium deficient levels, after having fed them a vitamin Bs-supplemented
magnesium-deficient diet, for 3 days. The data show that the inhibition of histamine
metabolism in the magnesium and vitamin Bs-deficient rats may be removed after the sup-
plement of vitamin Bs for 3 days.



