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Comparative Biochemical Studies on the Liver Tryptophan Oxygenase
Activity of Magnesium-Deficient Rats and Mice
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v A vy s (MR) RIZBTEK—BIBERICAT
THEIIOWTL, 75 b T2, 3OEERRLA,
Elin 5035 o bDREZ 20 HEICREEROF B
WinAidh, &<z Mg RZEIZ ACTH %(#5+
% LEPT, hid Mg REHAWNABD ACTH o
BELE, WHEERIMES 520 LTW3. 7 Mg &
S TCILmEE, KA histamine 73 RFET 2108,
TNV TEGEY» 5D ACTH DWEHIET 22 L b2
Z6N%ELTW3S., —J Hungerford and Karson ®
X Solounias and Schwartz 2 |3, Mg /KT 23] B
BRI EZEZ ) o 288G LTV 5,

Mg RZ#DIfM4E corticosterone 125\, Elin
LY IIRZ 20 AHICHED LHEZE DTV 32, Ri-
cher 5 3HHEDILT, Solounias and Schwartz 2
WHBTIZZWAD 2R 2T d 572 L LT 3.

LDLIIT Mg REVTEHA—BIBRICRIITE
BIOWTIIRNOBENS D, WELHREICIIAT
W R2v U AT o MCHRT—RICRIB R
DA b V2T D RUGHEA SN & & AR X hTn
21953, LiROBEIZOWTIHIZL L SHEEILTY
L. O EF tryptophan oxygenase (EC 1,
13, 1, 12, TO) %2/REEL LT, & Mg XKZTO
% HEIIZ oW THBRRE L 7-.

MHEF &
1. fER®Y
4~ 6D Wistar 25 » | (fA5E 150~2508)
&, ICR-JCL = = (thHE 25~308) DR L

* hﬂ(ﬁﬁ%ﬁﬁﬁiﬁ%ﬁ Taihs Pharmaceutical Co. ,
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oo WHE LMy —CITARN, 0.07% @ Mg %%
115 2B AEET 3 MO THAEDK, xEs
ERZRUCOREL 72 WIEEE 1R —fR, RETEE
0.001% @ Mg %2 SLeARERTHRELZ. 2hboD
BRI IR D L 3 ) TH B, ORI 4 4 >

2. B &

7 v D TO jE¥EIE homogenate (# 12. 5% F)
IZoWT Knox ® (ZHEEUTHIE L 72, —IRIZER (LAY
@ Holo B#E (RIEH:) %, #7cH0 Holo B# (UF
P IZLTHIET 2 01k 52 v v 2 FD TO
EPE Knox 519 OYjikRHICLT, <92 HIcE
IEU 72509 % Ao TRIE L 72.

Ifit3% corticosterone (CSR) 13, = 22>\l
Riley and Spackman!® |Z#01, 5 o hMizoWTlt
Zenker and Bernstein?® 2% UCHIE L 7=.

HI¥ ascorbic acid (AA) i3 Maickel 12 |2# 0T
HTE L /253, trichloroacetic acid @4 ¥ 12 meta-
phosphoric acid % Fv>7-.

L-tryptophan CREFR{E%23E5, Try) 13 500 mg/kg
%, hydrocortisone acetate (FIyeiisk, HCS) 1120
mg/kg %, WIN Y 0.9% NaCl THEEK & L Tl
WIZB S L 7=

= -}

1. BF TO SBH(CRIFT Mg REDOEE

Mg RZ#3, 6, 9, 12, 16H®D5 v MF TO
{Ett% Table 1 1Z7RL 7z, Total I M2 he-
matin FIEOEYET, Total I EEFIEM:IIE/LEY
Holo E#3% %2705 Holo B¥HRICHRZ TF L o THIE
L7cb DT, 412 Miyao 519 % whole BESEiE#: &
BEA7ZL DTHhD. Total 1, Apo BEEHKRZ 9 i
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Table 1.  Effect of magnesium deficiency on liver tryptophan Oxygenase activity in the rat
Days of
Deficiency Total 1 enzyme  Holo enzyme Apo enzyme Total [I enzyme
(kynurenine ,M/g/h)
C 1 0 (4) 2.57+1.09 1.42+0.74 1.14£0.47 3.6510.25
ontro 6 (6) 2.9740.47 1.86+0.47 1.0440.04 4.8920.99
3 (4) 3.12+0.46 1.4810.53 1.8340.16 4.6910.59
6 (4) 3.42+0.97 1.75%0. 36 1.8410. 38 6.31+£1.35
Deficiency 9 (4) 5.16%0.79%2 2.4310.65 2.62£0. 50 6.28%0. 64
12 (4) 5.83+0. 15 3.75%0. 242 2.08+£0.39°! 7.19+1.28
16 (4) 7.14+1.06* 3.7810.21°? 3.36+0.86* 7.161+1.30

() Number of rats.

*!. Significantly different from the control. (p<0.05)
*2: Significantly different from the control. (p<0.01)

Table 2. Effect of magnesium deficiency on liver tryptophan oxygenase activity in the mouse
DEf?ZiSegiy Total 1 enzyme  Holo enzyme Apo enzyme Total I enzyme
(kynurenine ,,M/g/h)
0 (6) 2.75%0. 56 2.25%0.56 0.49+0.19 6.0011.17
Control 6 (6) 2.50%0.76 2.00%0.42 0.371£0.05 5.181+1.14
12 (4) 2.4710.31 2.0610.41 0.4310.04 5.19+0.98
3 (4) 3.07+0.36 2.37%£0.79 0.67%0.09 4.811+0.74
6 (6) 2.8210.36 1.731£0.33 0.52%0.16 4.4610.90
Deficiency 9 (4) 3.78%1.42 2.50+0. 87 0.77%0.56 5.38%1.51
12 (4) 3.10£0. 91 2.1710.66 0.93+0.17° 5.4110.42
16 (4) 3.10+0.79 1.89+0.85 1.121+0.47 4,56%0.77
( ): Number of mice.
*: Significantly different from the control. (p<0.01)
¢, Holo BE#EA/RE 12 HA S WEEHI N THRIS 2. WERER

®inL, KZ 16 AETH . IR 2 ~ 3 R
W Cd o7z, —fi Total T BEEBEMIIKZ 6 A5
L, KZ 12 FITIZEO 2 fEofEEFEZ R L7
23, HEBOHETIX sh - 72

< v Z2O&EIZ Table 2 D & 1T, MWEEED TO
JERE (0 1) 1&, Total 1 2.7540.56, Holo 2.254
0.56, Apo 0.49+0.19, Total Il %5 6.00+£1.17 T
Bt Ty MIHAT Apo BEEAD s Total IT
WHEREZ N LRI ZYRLTEY, =X TIRRR
{k%io> Holo BE#E (RFEHE) 38\ &\ 5L REY
r—3LTWS. Mg KEETIIRE 12 HIZ Apo B
ENEZITHML 213, HEOETIHEWAREZ 9
Hiz Total 1 B L Holo BEEOETDOHEINAA S
N7z, L LIy M~ T TO FEHICKIZYT Mg
REDHEIIFERIZHLT N TH - 7.

Fig. 1 127 o MIF, B, RIBEEOELZ/RL .
BIRELL Mg KZI2 X o TRLEDBED SN /eh
S DTHEW L. ACTH O 5y bk < fiif mato
BNAs e B D E Wb TW DY %8, KRR CLIEITE
FROHEORIEA SN /Lh - 7 RERIIKEZ 9
FCAIgOmA L 54, KZ 6 115 16 H & TH
IROK) 2 froBmRmEIR L. FFERLIZEA ELL0
AS/EEPWAR

2w 2 (Fig. 2) T, BIBERIRS » L
RO THEDEIILLNILD - 2. FERIIKREZ
MeRSZ 12, 16 BICHBEORAY, MERIIREZ 9 H
CHBOBIRA SN, BERIIKRZ 16 HITHK
B L CHBOWDRA BN (RITAEED.
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Fig. 1. Organ weights in control and

magnesium deficient rats.

T Contral  Vertical bars indicate
ZZ3 - Deficieney  standard deviation.

* 1 Difference from the control. (p-<0.05)
€ ) I Number of animals.

3. HESH BEABLURILEVEHR) BOF
TO JEEICRIES Mg REDEE

(1) Try 12k 3E8

Try (500mg/kg) % 5 o b IZJRREPHEEL T5 K
W&o TO fE¥k%E, KZfrthd, 9, 12 HHSihEL
AEHIE Table 3 DD ThH L. BED b EL
B Table HuZffid L 7.

WHHBETI Total 1, Apo 7% Try rEg52 L -
TH 34, Holo EEZKANTORIMZRL. Th
LT Mg RZEECI, KSHABLU9 11T
BER L O ROHA L A LRISORIINT S 273, 12
HETIRZORInE; L h A& {2, Apo B
4 f%, Total 1, Holo B4 5 5D LA ZR L /2.
U723 - T Try JLEKZ B O BERIEMS, Try W
ESRAEHC AN TRE K 4 HTRATHEDE R 00
A, 9, 12 QTIIHEOEER L. 2ZLIAFD
Holo MEZRTEMED AL, (RZENKE L HABDOETIZL
» otz
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_ 221 14)
'.;' { X
= 2.0+ 4%-‘7- (4)
el G ]
3 |
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9 12 16
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_ 32 Spleen 4 Br;.u'
= 30}
- /J‘/ 4) 4)
24+
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9 12 16
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Fig. 2. Organ weights in control and

magnesium deficient mice.

[ : Contral  Vertical bars indicate
A - Deficiency standard deviation.

* 1 Difference from the control, (p<0.05)
) I Number of animals.

BIEIIZ X D % < v 2128513 % Try (500 mg/kg)
RIENPEHD TO JEHEMHD 2 1 40— 21 2 bk
ZRL, YD 303HD =2 iF 2 b AYDL D
TH Y, ethionine THISEZ 51T 2 5 BT O 7EMER
MBEDFEREZZ oND. ToTwo 2 Th Try
P SN O TO §5YE % Hl L 72 (Table 4).

HWMCLAWm(mLKﬁrﬁwitélawz
[ERUL OO SR AL 724, FORYEIR S o -
WCIERD E0 T TH - 12 REBHZEIT 2 EF
bOIREE L KA T - 7208, RIS ELIzon
THEBOEA L )RR EHAR X WEAZRL 7.
ALEOBAIZIE AR SN - 72 Mg RE DY,
HHFBHOLAITII R BT O G B ORI 23w
b7z, Total I BEELUNDOHRBEHE L VRS 4 AL 5
AR OFEYED LY AR 61, &<LI29 HHO LA
KEL, 9HHTIE Total II B LA BORIN %57
LTWE, LEROSHE L HE TR WRRE 9|
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Table 3.  Effect of magnesium deficiency on rat liver tryptophan oxygenase activity 5 hours after
the intraperitoneal injection of L-tryptophan (500mg/kg B.W.)
Treatment Days of Total I enzyme Holo enzyme Apo enzyme
* Deficiency
(kynurenine ,M/g/h)
Intact 0 (4) 2.57+1.09 1.421+0.74 1.1410.47
C 1 4 (4) 9.74+1.76 6.20%0. 66 3.4010.90
ontro Tryptophan 9 (4) 8.90+0. 48 5.7440. 86 3.2141.10
12 (4) 9.1110. 98 6.0110.56 3.2810. 56
3 (4) 3.1210. 46 1.48+0.53 1.83%0.16
Intact 9 (4) 5.16+0.79 2.43%0.65 2.62+0.50
12 (4) 5.83+0.15 3.75%0.24 2.08%0.39
Deficiency
4 (4) 10.27+£1.50 6.611+0.72 3.66+1.33
Tryptophan 9 (4) 15.03+2. 85! 8.78+3.18 6.2410.77°2
12 (4) 25.32+2. 142 17.34+1, 552 7.98+0. 81°2

( ): Number of rats.
*l: Significantly different from the control values treated with L-tryptophan. (p<0.05)
*2. Significantly different {from the control values treated with L-tryptophan. (p<0.01)

Table 4.  Effect of magnesium deficiency on mouse liver tryptophan oxygenase activity 5 hours
after the intraperitoneal injection of L-tryptophan (500mg/kg B.W)
Treatment DSf?Zisegf:y Total I enzyme Holo enzyme Apo enzyme Total Il enzyme
(kynurenine ,M/g/h)
Intact 0 (6) 2.75%0.56 2.25%0. 56 0.49+0.19 6.0011.17
Control 4 (4) 4.3440.68  3.9240.49  0.63£0.20  10.21:%2.93
Tryptophan 6 (4) 3.810. 26 2.8340.51  0.98+0.36  11.48+1.42
9 (4) 4.4710.36 3.67%0.38 0.84+0.06 10.12+0.70
4 (4) 3.0710.36 2.37£0.79 0.5710.09 4.81+0.74
Intact 6 (4) 2.82+0.36 1.73£0.33 0.5210.16 4.461+0.90
9 (4) 3.7841.42  2.50£0.87  0.77£0.56  5.38%1.51
Deficiency
4 (4) 6.76+0.19°2 5.5340.35%2  1.2140.45%! 9.831+1.07
Tryptophan 6 (4) 5.53%0. 22°2 4.2740.19*2 1.23%0.18 9.61£0.11
9 (4) 7.94+1. 45 5.96+1.85 1.98+0.57*2  15.88+0.29*2

( ): Number of mice.
*1. Significantly different from the control values treated with L-tryptophan. (p<0.05)
*2: Significantly different from the control values treated with L-tryptophan. (p<0.01)

CHFOFEEDO LANBOOND 25, WLED <Y it LCORZSBETIE, Holo BERIEMRIIRZ 4~12 H

2T T LT TH -2 Mg REOREY, HH
FHOPAITII I VI -E VT D ERRLTNS.
(2) HCS 12k 2#HH
HCS (200 mg/kg) % J » MCHIEREEH 3 KN
@ TO FEHOFEEIL Table 5 DL BYTHS. X

#-clx HCS iz L v Holo EEFRTEMETHY 3 ~ 4 %,

Total 1 BEEEM:C3.5~4 BOBMERLE. TN

%LU T 2 ~ 315, Total T BEFREHEIIH 3 M50
HTH 7= Lizhto T HCS MUBHOER % 53t
LIRS EECHEET 5 L, Holo BEEEMIIHEICHE
o IIED HnT, Total I BRFHIIKZ4BEIC
WBHEBOEINI s 708, 9, 12 BRICIIRZRTH
BT 7.

5 5k EFAREIC HCS ML 727 9 21281 DR
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Table 5. Effect of magnesium deficiency on rat liver tryptophan oxygenase activity 3 hours after
the intraperitoneal injection of hydrocortisone (20mg/kg B.W))
Treatment Days of Total I enzyme Holo enzyme A
Deficiency nzy ) Y po cnzyme
(kynurenine ,M/g/h)
Intact 0 (4) 2.57+1.09 1.424+0.74 1.141+0.47
4 (4) 8.91+1.36 4.1210.95 4.18+1.04
Control .
Hydrocortisone 9 (4) 9.94£0. 69 6.29+0.47 3.6740.86
12 (4) 10.47+0.32 6.6310.51 3.54+0.49
4 (4) 3.1210. 46 1.48+0.53 1.8340.16
Intact 9 (4) 5.161+0.79 2.43£0.65 2.6210.50
12 (4) 5.8340.15 3.75+0. 24 2.08+£0.39
Deficiency
4 (4) 8.85+10. 32 5.06t1.26 4.6110. 66"
Hydrocortisone 9 (4) 14.88+2.19* 7.13+1.86 7.75+0.46°2
12 (4) 15.47+1. 38*2 6.44:£0. 90 9.03+0. 73

() Number of rats.

*!: Significantly different from the control values treated with hydrocortisone. (p<0.05)
*%: Significantly different from the control values treated with hydrocortisone.”(p<0.01)

Table 6.  Effect of magnesium deficiency on mouse liver tryptophan oxygenase activity 3 hours
after the intraperitoneal injection of hydrocortisone (20mg/kg B.W)
Treatment Days of Total I enzyme Holo enzyme Apoc enzyme Total I enzyme
Deficiency nzy Y P y ¥
(kynurenine ,M/g/h)
Intact 0 (6) 2.75%0.56 2.25%0.56 0.4910.19 6.00%+1.17
Control 4 (4) 5.7310.39 4.331+0.79 1.154+0, 30 12.13+1.73
ontro Hydrocortisone 6 (4) 5.4940.88  4.94+0.78  1.5540.24  16.11+1.05
9 (4) 5.044+0.78 4.00£0. 55 1.0740. 10 11.1141.38
4 (4) 3.07%0. 36 2.37+0.79 0.5410. 09 4.8110.74
Intact 6 (4) 2.82%0.36 1.73£0.33  0.52+0.16 4.46+0.90
9 (4) 3.78+1.42 2.50%0.87 0.77%0. 56 5.38%1.51
Deficiency
4 (4) 5.23%0.59 4.131£0.25 1.1240. 32 17.00£1.43
Hydrocortisone 6 (4) 7.41+0.53*2  6.07+0.88'2 1.24+0.38 16.37+2.43
9 (4) 8.04+1.01* 5.57+1.09 2.47£0.20"  18.62+2.85!
() Number of mice.
*!: Significantly different from the control values treated with hydrocortisone. (p<0.05)

*%: Significantly different from the control values treated with hydrocortisone. (p<0.01)

% Table 6 IZ/RL /2.
THRBHE ORI 2 IGDOFMED RN LN, 5y
D HCS FEHDYAICHANB L, WERYOBEG L
iR EROREILNE V. L LREZRIZ B % HCS
METIY, RZ 4 HET Total 1, Holo, Apo f#d:
EVL2HEEBEDO AR LN, 5126 ALBD LR
DOREIXNTND CNE Ll - TW5E. TRITHLT

Teo ERREEFZOLA AR, LETIIA LN

sst@#Tl: HCS Wigiz k -

»o7e TO EHICHY 2 Mg REDHEHE, HCS
WMEDBZIZE A OND LI 572 L LZEDRH

BIIRZOAFLRBRIZZL AN L5 THY, RE
4AHED HHBOK LN Try FBHOEHIZHANT,
RRBENLITH B,
(3) FBEEFICH 2 HRER
TEFRBEIRIC 517 DB A D [ L 7228, I3
L7z 2 » b HCS MLRZRET, K29, 12 [
HIBERDOLTEDEINA A SN 1208, COBmE Mg
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REDHE,LIIEZXIZN. M, FoRERIT Fig. 1
TR L 7LD Mg RZ DA & FRETH - 7=
vV ZOBE L ZRMBER L Y HCS WEEE LK
ZHROMTHREOEIRALNT, BIBNI>WTY Mg
RZBMOE L ARROBETH - -

4. Mg RZek0Omi CSR OE@A

Mg KZ2SHIBHZ L CHBNES 2 VI FEK
> 5D ACTH XA 2 RIZS o 2 F~ 2 72012,
F > B3O EE glucocorticoide TdHh 2 CSR i %
B 2 ROZBE L RHARECIOBE L 224558002, Fig. 3 (5
v P, Fig. 4 (=o2) 0kBYThs KRZ 5.
FTTIIRZ 3 HE D & IA#EZ 0 LTt CSR oo
BOLERBAZ LN, KZ6HHZHRWTI2ZOHET
febE L7z HHAEEO S {fiA% 16. 8642, 0 pg/dl T
L20Z% LT KREMTIZREZ 3 [HT20.9+:4.0
rg/dl, B ORE 12 [Tl 25.043. 0 ng/dl ¢ &
-7
TYATIIRZ 12 HHDZ,  eHdiss LTHED
ERABLOENDZDHTH - 72 HEBEDOLHf11 7. 83
+0.71 pg/dlCTH 2935, T 5 MTLERT R
BREL, TOBINIKSTETENTH - 72.

5. Mg RZEODREIE AA QM
FEA-RIBROFEHOIEY & L THIY AA %

RZ BTV THE L 7245343 Fig. 5 (5 » 1), Fig.

6 (vo2) OEBYTHE., 59 hTRRZINE
TR LA E—E D 2L, KE 12 HEHIZE
DWAER L7z L LML 16% TTIZLE
W3 2ede - 7=

2 A TIRE 6 HH £ Tldte L2 LHT 26T
Hoteds, IHHLBEWA L 9 HOMIZTEHEDOW
DTH 5 7ht, 12 O RZEEAKE { AT EHn
LA o Pz L LT OMP A0 UMD BUaE, i
B CSR RO E Iz 2 UL LAEMA<THh D
b5,

% %

Mg RZE# &L LIZT o5 MTEBWT, TOXRZ Y
WEARMBEOFEIM%E X 72 L, M=K histamine
BEEHT 2L {ALNTHEYLILS —FoD
RICEIG RSB 5. Lizdi-T Mg KIZHEIBICH
LTS ORERRIFT LN URELLN, Mg
RZ S v PIZBWTY (i CSR ® < aldosterone 1720
DOHMAPBE I T3, L 55 A aldosterone 734
20 UCIIRIB OB LIANCE { DA DT3B 5
T2 5, TOMME Mg KZHEBERIT R IZ0

U TR % R 3 L 13M T X 200 28, CSR 4>
WIS L TRMIZ Mg RZICE - TETRT 2 205
BT Y B on, Mg RTHEIEX 5123 FRk—
B RICRITTHRIT>NTUE, BiED L5 —# L
TAGaRN MR S T iz,

FRCAEAE L Try (U OBHIDFYBE I  BEE TO
W, WINE R U RO RIS OB % 5 13 OF
VESEE L, MABIMZE D LA v E L ER R B
TEEE L CELHONTWED, 1 OBEOHET
B L UG RIBEED 2 VI FEA—HIFBR, 8K F
W--FEA-MBRENT 28823061 TEH Y20,
Mg KZ R DRI LT 28 5008 % MIE 3 2>
FRRZCLBARDOH B LA TH D, Nho LS
WK o235 o MZIENTRIBEZED % - v 2 Ve
W SO NS ERIR I N T Y, KT
HBHDISANEAIRD M TR D L I N TV LD DT,
Mg KZW3HF TO 1ZRGEd 48R 2l Ll L7 %
DTHDH.

7 » N Tld Mg RZ#% Total 1, Holo, Apo E3%
W& BAEIIMNS 2 (Table 1) 5, Holo W
DFENALD DI IRO A2 64, Apo % 2 L%
YDHIG EZ 50D, La L Total I IS L
TGRS 27000 6, = 9 2T TRIIZ D 2
W EWHALTW SRR Holo %5 (ASHE) 1%t
LR 5200 o b s, i CSR 13
KEINDPOHEDEWBHR LD (Fig. 4) » b,
Lo TO iGHEoRNNE, Mg RZI12E - THIBY
Ho 5 CSR OH#E»»H Y, 2RIz TO EHoD k-
AEELIbDEELN, Mg RIZVEIBRE
LTA ML AR ELE L T B EATRIBEINS.

LEABERIEYED Mg REZBHZ 1 5 BRI, Try
iE Mg KZHETO & H 417z (Table 3) %%, HCS 4
i Mg KZHETIZ Holo BEED ZRiNAsiED &g
%> - 7z (Table 5). HCS WLE/KZ 5 + k@ Holo/Apo
DI, Mg 4, 9, 1211CEn#411.09 0.92
0.71Tdh - 7:. HCS 12k 235302 Apo Egs
A%, Try 12X %38 Cld Holo B33 2 L X
TNBHD by, REHMDLDERDOWL T 5 b b
Apo BEEFL 7 X HEROBIME, Mg KZi2k 38
Bh o ONHEED CRS &, #4517 HCS D)
MEBEZLN DD, BB TILHE LIS IR T
»H5.

Mg RZ7 » bT, RZ 12 1ICHIE AA OIETHs
HoNnTh, MWL 16% BE LI NWLOTH -
7z (Fig. 5). # /- Hungerford and Karson®, Sol-
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ounias and Schwartz?’ » A, RIFERIIFED
KMt & 5 $ (Fig. 1), COETIIKRZ 20 HH
1= ACTH 3 %7RRY 5 HIEERO BRI H
~72L7 % Elin 59 OfREIIRL - T0D. W
NIZL 2EIE AA BROWD, FAIEEREOHINSEADL
NEWh s, 59 bTIE Mg RZIBRIBREIIEL
TA M UVAMIZIR 25 4 555, TORITRIBLEIC
NLUCTEBENTHY, TEE-RIBERZNTIOL
3B oNnzw.

—Jjw w2 Tl, Mg RZ 12X - T Total 1, Holo,
Total I BE: & L E#N/0d>»7- (Table2) L, il
3 CSR BOMNLIZE A LA bn/sh -7z (Fig. 4).
L L RSECT/RZ9, 12 ABEICEEDETIZZW
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Summary

Making use of the examinations carried out on the changes of liver tryptophan oxy-
genase due to the acute magnesium deficiency, some comparisons were made in rats and
mice on the effects of the deficiency on to the hypophyseal-adrenocortical axis, with the
following results obtained.

In rats, owing to the defeciency, significant increasing was brought forth in the
tryptophan oxygenase activities, occurring on the 9th and lasting to the 16th days; but
not in mice.

In adrenal weights no significant difference was noted between the control and the
deficient animals, but in case of the deficient mice, since the 6th day onwards some
moderate increasing tendency was noted in the weights.

In rats, due to the deficiency, a significant increasing was noted at the plasma cor-
ticosterone level, occurring on the 3rd day, lasting to the 12th day; in the adrenal as-
corbic acid concentration some significant decreasing occurred on the 12th day, though
the decreasing degree was slight.  In mice, due to the deficiency, a temporary increas-
ing was noted at the plasma corticosterone on the 12th day; while, in the adrenal ascorbic
acid concentration some decreasing occurred on the 9th day, lasting to the 12th day.

In the enzyme-induction in rats, both in the substrate induction and in the hormonal
one, some significant increasing was noted, occurring on the 9th day, lasting to the 12th
day, after depletion. Here notice should be paid on to the following that, in case of
substrate induction, increasing was made similarly through total I-, holo- and apo-
enzymes; while in case of hormonal induction, only in holo-enzyme, no change was
noted.  In mice, both in the substrate and the hormonal inductions, some increasing of
the tryptophan oxygenase activities were noted in the magnesium deficient group; how-
ever, the deficiency effect on the changes of enzyme activity was noted to be rather
stronger in case of the substrate induction than that of the hormonal one.

Hence it was suggested that a direct stressing effect is to be exerted on to the adrenal
cortex of both the animals, while the activity to that effect was stronger in the rat
rather than in the mouse.



