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Fig. 1 Effects of Shojusen and ferric nitrilotriacetate (FeNTA) on serum
testosterone at 12 h after FeNTA treament. Each value represents
mean = SD (n =5). *, p<0.05 vs.control group ; *, p < 0.05 vs.

FeNTA group. Sho, Shojusen.
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IMOBERA AR BNz, T, T, LR FEDE
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FeNTAIZ X 2Ififf7 A b 270 v E T, fHE HI2IZIZTE
FEEEDLY 2ho7z. (Fig. 1, 2, 3)
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Fig. 2 Effects of Shojusen and FeNTA on serum thyroxine (T,) at 12 h after
FeNTA treament. Each value represents mean + SD (n=5). *, p<
0.05 s.control group ; ¥, p < 0.05 vs. FeNTA group. Sho, Shojusen.
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Fig. 3 Effects of Shojusen and FeNTA on serum triiodothyronine (T;) at 12
h after FeNTA treament. Each value represents mean = SD (n = 5).
No significant difference was noted between Sho + FeNTA and FeNTA

group. Sho, Shojusen.

CUVBOSEEN ERL, MbharFazxro iz L&
THIENRILMONTNSE ™Y, FeNTAD RIS (T
X0, 2EMBEREIBO7AaVE VY BRIIEEICKT
L7z, MHFavFaxsa s i FeNTAHS 2L D&
BWLZZERRDLN, LrLids, Thbodl
BRFEMNFTHRSICL > THZSh, HIZEFHEICETRE
-7z, (Fig. 4, 5)
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4, MmAER{LIEHE (LPO)

FeNTAZ & 0 A @ELIEEIZEE & 223 L 7225,
BEMERESTLEZOMNAEEBETITHION
7z. (Tab. 1)
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(Tab. 1)
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Fig. 4 Effects of Shojusen and FeNTA on serum corticosterone at 12 h after
FeNTA treament. Each value represents mean + SD (n=35). * p<

0.05 vs. control group ; ¥, p < 0.05 vs. FeNTA group. Sho, Shojusen.

120
__ 100 ¢
g il
Eo 80 *
= [
% 60 I
«
(3]
2
S 40|
2
<

20 1

0 . . .

Control Sho FeNTA Sho+FeNTA

Fig. 5 Effects of Shojusen and FeNTA on adrenal ascorbic acid at 12 h after
FeNTA treament. Each value represents mean = SD (n=5). * p<
0.05 vs.control group ; *, p < 0.05 vs. FeNTA group. Sho, Shojusen.

Table 1 Protective effects of Shojusen on FeNTA -induced oxidative stress in the rat

Control Shojusen FeNTA Shojusen + FeNTA
AST (1U/1) 234 + 58 188 = 16 969 + 611*° 207 + 67
ALT (1IU/1) 825 74 + 10 606 = 445*° 81 * 20
Creatinine (mg/dl)  0.26 = 0.01 0.28 £ 0.05 0.63 +0.17*% 0.29 = 0.09
BUN (mg/dl) 158 = 1.0 19.2 £ 24 312+ 52*8 19.0 = 5.0
LPO (nmol/ml) 3.2+ 0.2 34£05 59+12*% 3.3+08
SOD (U/ml) 24.7 £ 3.8 248+ 35 163 +22%8 244+ 17

* P < 0.05, compared with control group ; 5P <0.05, compared with Shojusen + FeNTA
group. Values are expressed as the mean = SD. Saline - treated animals served as control.
Shojusen at 12.5% in the drinking water was given to rats for 12 days. Rats were intraperi-
toneally treated with FeNTA (7.5 mg Fe/kg body) at 12 h before sacrifice. AST : aspartate
aminotransferase ; ALT . alanine aminotransferase ; BUN . blood urine nitrogen ;

LPO : lipid peroxides ; SOD : superoxide dismutase.
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REBOERLY, AERHNTFeNTAIZE W FBAET S
b FaFxFIvg Ianvid, BERBICH Lgs REEL
BlERIFTIENRENLSY. LhL, ThHTRT
DEMBIMFMRMEIZ L VEDSI LR kot &
D& HIAEFIZFeNTAIC X 2 BB OB E1EH
ERBTALIENHOhE R o7, D EOERIZbIb
NOUHO#HES LAKETH 5. 5EOERTIE,
FeNTAIZHFWRICOELEGE X 5 Edb ooz,
INHEDOEALIZFeNTAIC L DI &R S hA-BEX b
LAZEBbDEEZONRS., LML, BREMZATRS
LTBLE, ThH50RPTWENRITRTHE SN,
BHFEMDO Z OB ERRIZ, FRICETNIMBILDED
EHICL B0 DEHERSINS.

AREBOKE LD, FeNTAZRSICX aMba Vs
AFOyAEMLAEZERS, ZOEWHEIHET
I~ TEMR - 8% (hypothalamic - pituitary -adrenal,
HPA) ZEHHMTL2I0LEZLNE. AMRLIEINOHH
LEHY TR, ABR3MMOMBIV ST AINE VB
EEBNRLPICENI LR LILHONTWAED, Ih
FACTHHRGICE DT A 2 LT TITRI T
Yo%), ACTHAWITH#IZL VEIETAaLE
YIMETE 5. ZOBSIZ, LLETIZ ACTH @ biocassay &
LTELHwORTWR"Y | SEO#RIE, FeNTA
WKCEDEIBETAINVE VBBEMET LA ERS,
ACTHHWARHEL Db DEEZ OGNS, BHEMIE,
FeNTAOREIZ L 2P aLFaxsFay &7 R
INVY VERROEE Y TXTEEIL L. ZIRREN
DEALA LA X ABIRTH - TEE-BIFRROILE
ZIHIT AL Bbh s,

ST, EHER (ROS) WHSWHREEOEA L
EBEREEVEDLY E2FR S TVWLIEHALNIIR -
T&72. ROSIZL Y, M rya—FFu=r (T,
FOaxyr (T) RTAMATFO U ERRLITRS L
TV Z LR HBELDERTRDONZTY, % LD
BRI S N C & 2MEE I, ey 4 TOPEE
L EPLRHEEIZSA EFNTEBY, BEIFIROSICES
HEBEREHNO LT A5E[RB~OFRHODORIYH
Rishoobh s>, SHOEBRTIEFeNTAIZLY,
MHT,RTFAMATUEUHPETT LI LD brol.
L L, EUHERERBEAVEY CThLTIMoEE%
ZFehoi, T,HETLARKETLT,AEDLL W
Bk, K3 — FREBLZ LWL WA RFETHEILTY
29 T,RTEBETHY, MAIET, LY 2%k
BIZHFEL, T,ALRRET 5 & 5 -deiodinase (2 £ ) &5

HlELEEZONSL, 72, TEORTIZINF X
TUYERICIDPEBELBETE RV, LRAOEED
RELBVDT, Z0EBIHT VS hVERbNS.
B, B4 ZEEICE 5 ROSIEPREAVE VR F 2
MAFO YR ERERTEELIENTDLNLYTY,
mAsEBLIEEOZELH» S, MBEECEEIZLVHEED
TWAET Lz HBMEINE, —F, HIBtHETHD
FTAINE VEEZEEA FIYAICLYAELBROSO
NAWRIIHNTIEELBRT A EMEIRLTY
59, SHOEBRTET, T AMATOVETD,
FeNTAICE BEEILA ML AL L Db DEELZ BN F
72, BRFEMIHBLEREF D7 A2 VE Y EER E LR
B2, ETLAT,R7A A7 2 E¥MET CHE
THZENILYTY HEBMEL LTHVT VS &%
AoN5., KFRIRINLERIY, BFEMCETL
UL ENPROSHHET HIEBICE o T, BKT
- THEAE-BIFROTEL RIS S LRI, FBEE
HRBLRET L-0EEZOND,
DEOBERRIBFNOE L FIITRLERICL 3
Byab0:E20nh%, SHEIRLLIERRTY,
WEALIRE DA EARFMIZE VS SR Tw
27, F72, BRABFIFAFTLICLDFIERIER
HMPOT R M= AMBFMCEI VIS s L %
TTRERELEY. ZoMELBRENOTEILIERIC X
HUREMNEZONSE. GEFNLKHSOHT, 7<HF Y
AT in vivo TIRER D BVIBILIER 2R LD
T>7, FeNTAIC KX BELA P L ADOBEED 7 w3
WMEBEAEE L CHBLERZ2 RTINS NS,
SHIIBEMCEIND KOS H FeNTA DER{L R +
VAZEDBEHICHFI L T S22 L AL LER
H5.
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Protective Effects of Shojusen on the Endocrine Disturbances Induced by Oxidative Stress

She -Fang Ye', Kaoru Ichimura, Shigeru. Matsuzaki®, Sakuji Koya®

! Department of Biochemistry, Dokkyo University School of Medicine, Mibu, Tochigi, 321 - 0293 Japan
? Wakan - yaku Research Institute, Seta, Gunma, 371 - 0101 Japan

Abstract Reactive oxygen species (ROS) are involved in
pathogenesis of various diseases, including senescence, dia-
betes mellitus, carcinoma and atherosclerosis. Endocrine dis-
orders may also be induced by ROS. Antioxidants such as vita-
min E and ascorbic acid have been shown to delay or prevent a
variety of injuries caused by ROS. Our previous studies have
shown that Shojusen acts as potent antioxidant in ROS - medi-
ated disorders. The aim of our present study is to examine if
Shojusen protects endocrine disturbances induced by ferric
nitrilotriacetate (FeNTA) that generates hydroxyl radicals i
vivo. Wistar rats of 7-week old were treated with or without
12.5% Shojusen in drinking water for 12 d and FeNTA (7.5
mg/kg) was injected intraperitoneally 12 h before experi-
ments. Serum testosterone decreased rapidly after FeNTA
treatment, while Shojusen pretreatment prevented this fall in

testosterone levels. Serum T, levels were decreased by

FeNTA, while Shojusen restored the decreased levels to nor-
mal. Serum T levels remained unchanged either by FeNTA or
Shojusen. Serum corticosterone levels increased significantly
following FeNTA treatment, while Shojusen reduced the
increase levels to normal. Adrenal ascorbic acid was decreased
by FeNTA and restored to normal by Shojusen. Serum levels
of aminotransferases, creatinine and urea nitrogen were
increased by FeNTA, while these parameters was normalized
in Shojusen - pretreated rats. These results show that Shojusen
prevents hydroxyl radical - mediated endocrine disorders

induced by FeNTA by acting as an antioxidant.

Key Words : Shojusen, ferric nitrilotriacetate, reactive oxy-
gen species, endocrine disturbances, antioxi-

dant.



