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ABSTRACT

Objectives : In present study, we investigated a therapeutic effect of Astragali Radix on hypothyroidism rat model
induced by 6—Propyl—2—thiouracil (PTU),

Methods : Six—week—old male Sprague—Dawley rats were divided into five groups : Group one included the normal
mice, Group two was administrated PTU, Group three and four were administrated the aqueous extract of Astragali
Radix 150 and 300 mg/kg before start of PTU treatment., Group five (Positive control) was administrated with
levothyroxine 0.5 mg/kg. During this moment the body weight, liver H,O2 and catalase (CAT) amount, serum thyroid
hormone, serum asparte aminotransferase (AST) and alanine aminotransferase (ALT), gland weights were measured
with histopathological changes of thyroid glands. These results were compared with levothyroxine 0.5 mg/kg treated
rats.

Results : The PTU treatment lead to marked decreases of body weight, level of thyroid hormone in serum and liver
CAT activation, Also, PTU treatment increased thyroid gland weight, thyroid gland hormone TSH, liver HoO2 amount
and level of AST in serum, On the other hands, the administration of Astragali Radix extract increased body weight
gains and ameliorated histopathological changes of thyroid such as hyperplasia of follicular cells with of follicular
colloid contents and sizes, In addition, the administration of Astragali Radix extract increased level of T4 in serum,
CAT activation in liver, Moreover, the administration of Astragali Radix extract decreased levels of TSH and AST in
serum and H2Og amount in liver

Conclusions : This study suggests that Astragali Radix extract has therapeutic effects on hypothyroidism via promoting
thyroid hormone production,
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o 4AsA =EH ARRA (20-25C, 30-35%, 12hr
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DE AFEEO okEEs Azt W AlF U};qm U 1847+
A AANHIL (F, o] 717z S5 AREA 35, A
AlH o= picric acidS AHEsF T

WAL 3] (BE FH)E Fdste] A A e dist
® Bzt B Fo kAo Age AvkS
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ACHES2F (Relativerelative thyroid gland weights)
= (Absolute kidney weight / Body weight at sacrifice) X 100
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9. 7+ 23 U H202 L CAT &4
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3}o] homogenize 3t TS, 800X gl 2 1087 YA E 85}
AL Belsla, thA] 12,000xg &2 1587 95T
3}, mitochondrial fractione &H|s}H Tt o] & iz
S Lowry 59 W02 bovine serum albuming
o] &3t S, HoOr 82 Pick and Keisari9] Ho“ﬂzs)
of w2} horseradish peroxidase (Sigma, MO, USA)2} phenol
red (Wako, Japan)E ©]&3}l%, nM/mgg protein T$=
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Ho0p 2352 o] 83to] CAT IS EF= 240 molA &
Attt &, pH 7.0, 2% 25TslolA 1 pmole H.0:5
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ANOVA testE AA|SE & least—significant differences
(LSD) test® AMEAZ3FA 7+ o4& EA5HA H
SEANY Aol vRs 3 Kruskal-Wallis H testE
AxEtg e, {940l IFE A Mann—Whitney U
test® o 7H9 FYAE ST BE FAA = SPSS
for Windows (Release 140K, SPSS Inc,, USA)E o|-&3}
dom, EAF o4 p—value €0.05914 HZ3tAct,
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1. A5 A3t

PTUH 2o A= Bzl vls] PTU £ 23 o]&=2
gt AFY HAE B, AF7|HEAe SAZF A
Az vgt §94 UA FL5EAT. AR300 ¥
ARIS0F TN FE Fo T 4199 F8E o PTUH =
I Bl FE O F% AF9 F7HE UEHAL, °ol9
o4 e ATy Wt BolA gttt E3F AR300F AT
oA PTURAZ vl8| AFFAFY 93 71 & +
AN FH LTuFAZN = FEFY 25 THE PTUH
zao] B8 AFY FoF S7HE EA (p<0.01), AE A
712r &< FAZFol PTUH R HIs) F4stA 7=
t} (Table 1, Fig, 1.).

Table 1. Changes on the body weight gains after L T4 and AR
extracts treatment in PTU treated rats.

Body weight gains during

Groups 2 weeks of AR 6 weeks of
extracts o i e total
PTU treatment .
pretreatment experiments
Controls
124.38 63.75 188.13
Intact + + +
9.01 11,02 18.23
127,00 -15.38 116.63
PTU + + +
6.32 7.80 9,84
LT4treatedgroup
125,00 50.88 175.88
0.5 mg/kg + + +
6.19 14.59° 14,52°
AR extracts treated groups
127.88 -2.88 125,00
300 mg/kg + + +
9.36 5.74b¢ 8.83°
132,25 -11.88 120.38
150 mg/kg + + +
9.69 5.82" 13.62°

AR; Astragali Radix, PTU; 6—n—propyl—2—thiouracil,

LT4; Levothyroxine. Values are expressed as mean *+ SD. of eight
rats. Significance: ® p<0.01 as compared with intact control by LSD
test, ° p < 0.01 as compared with intact control by MW test. © p<0.05
as compared with PTU control by LSD test. d p  0.05 as compared
with PTU control by MW test.
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—@— Intact control
—O— PTU control
—w— LT, treated rats
—v— AR extracts 300mg/kg treated rats
—— AR extracts 150mg/kg treated rats
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Fig. 1. Body weight changes after LT, and AR extracts treatment in PTU treated rats.

Note that the body weights in PTU control were significantly decreased from 2 weeks after PTU treatment, at 28 days after AR extract
administration(arrow). However, these body weight decreases were significantly inhibited by treatment of LT, from 2weeks after treatment.
In the both AR extract treated groups, no significant changes on the body weights were detected as compared with PTU control except
for significant increases in 300 mg/kg treated rats at 41days after treatment, respectively.

AR; Astragali Radix, PTU; 6—n—propyl—2—thiouracil, LT4; Levothyroxine. Values are expressed as mean =+ S.D. of eight rats.
Significance: @ p { 0.01 as compared with PTU control by LSD test, ® p { 0.01 and ¢ p¢0.05 as compared with PTU control by MW test.

0 means, at start of AR extracts administration

All rats at start of AR extract administration and sacrifice were overnight fasted ( % ).

2. 83 F A 2L FF9 Wt Atk (0€0.01). LTy % AR300, AR150F o] A= PTUR
A maol vl PTUG RGOl GR o TS e CTEC) U9 B F TSH Be gelsbl gasin, T,
o070 l=2—=1© = =2 ) =Jref = = = 1 =] = 121 = =

o1 QA VR, Ty W T, Bl ROAUA ast  GoC HoIN ST S WY ST wHE PIU

223 FoA7 2ol S HolA| gFkTh (Table 2).

Table 2. Changes on the serum thyroid hormone levels after LT4 and AR extracts treatment in PTU treated rats.

Serum levels

Groups Thyroid stimulating hormone Tri—iodothyronine Thyroxine
(ng/ml) (ng/ml) (#g/mI)
Controls
Intact 15.08+1.80 74.24+2.71 4.20+£0.33
PTU 57.48+11,54* 17.33+2,93% 0.90+0.20°
LTytreatedgroup
0.5 mg/kg 12.05+1.35% 18.23+3.78° 6.61+1.22%

AR extracts treated groups

300 mg/kg 39.14+6.54" 17.55+1.46" 1.21+0,17*

150 mg/kg 44.35+3,99% 18.08+1.39" 1.11£0,12*

AR; Astragali Radix, PTU; 6—n—propyl—2—thiouracil, LT4; Levothyroxine. Values are expressed as mean =+ S.D. of eight rats.
Significance: ® p { 0.01 as compared with intact control by MW test, ® p { 0.01 and cp { 0.05 as compared with PTU control by MW test.
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3. @A $ AST % ALT 39| s}

Az vls] PTUdRToA 3 5 AST $A7F g5t 718924 (p€0.01), LTs, AR300, AR1509] Fo=
AST A& 22 $-24 A AAISE) 3 PTU Bol 2 Qlgt §-ou)dt &4 3 ALT 422 Wsl= ke x| 94ttt (Fig, 2.).
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Fig. 2. Serum AST and ALT changes after LT4 and AR extracts treatment in PTU treated rats.
AR; Astragali Radix, PTU; 6—n—propyl—2—thiouracil, LT4; Levothyroxine, AST; Asparte aminotransferase,

ALT; Alanine aminotransferase. Values are expressed as mean £ S.D. of eight rats.
Significance: ® p { 0.01 as compared with intact control by LSD test. ® p < 0.01 and cp{0.05 as compared with PTU control by LSD test

4. 7+ 24 Y H:0; ¥ CAT &4

PTU E4= 7t 23 W HyOs A7} F718FH 3L, CAT &2 (93t Z4astant, LTuE o7 AR300F 9+ ¥ AR150
Fod B5F PTUY Rl H]8) HeOxe 43k, CATE Fo3H $7HstA Tt (Table 3).

Table 3. Changes on the liver antioxidant defense systems after LT4 and AR extracts treatment in PTU treated rats.

Liver contents

Groups
H:0: (nM/mg protein) Catalse (U/mg protein)

Controls

Intact 112.75+23.11 304.75+£52.50

PTU 195.38+18.09" 161,25+18,17°
LTstreatedgroup
0.5 mg/kg 93.38+11.01™ 210,38+ 27,87
AR extracts treated groups
300 mg/kg 149.00+17.16™ 211.38+13.90
150 mg/kg 159,29 +13,97* 187.75+17,53%

AR; Astragali Radix, PTU; 6—n—propyl—2—thiouracil, LT4; Levothyroxine, MDA; malondialdehyde, SOD; Superoxide dismutase. Values are
expressed as mean + S.D. of eight rats. Significance: °p{0.01 and bp {0.05 as compared with intact control by LSD test, °p {0.01 as
compared with intact control by MW test, % ¢ 0.01 and p ¢ 0.05 as compared with PTU control by LSD test, 0 < 0.01 and °p { 0.05 as
compared with PTU control by MW test
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e zzol vs) Ao R ) A
Fgol RS F7HAU (0€0.01), LTy % AR300,
AR150% 0} 2 A PTUH =] vlsh e 3 A 244
Fgo) folab g2t (Fig. 3.).

I Absolute weeights (g)
0.06 - [T Relative weights (% of body weight at sacrifice)

a
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Thyroid gland weights
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Intact PTU LT4 300 150
Controls AR extracts treated groups (mg/kg)

Fig. 3. Thyroid gland weight changes after LT4 and AR extracts
treatment in PTU treated rats.

AR; Astragali Radix, PTU; 6—n—propyl—2—thiouracil,

LT4; Levothyroxine. Values are expressed as mean = S.D. of eight
rats. Significance: °p{0.01 as compared with intact control by
LSD test, °p € 0.01 and °p {0.05 as compared with PTU control
by LSD test.

6. APy #F

Az vaste] PTUd R dAT A
o LA FAol o3t vt &0 oZ FF " A% Y
colloid B4 9] Aol g7 TEEP o, A AA &4
QW muk =9 57}9} WA AZ A9 AE A B
o}, 3 LTy 2 AR300, AR150 £ PTUT R Z] H|3|
WA AA FA L et FAQ A 9 qx AH ] FHE
B (Fig. 4.).
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Fig. 4. Representatlve hlstopathologlcal profiles of the left thyroid
glands in the intact control(A, B), PTU control(C, D), LT4(E, F), AR
extracts 300(G, H) and 150(, J) mg/kg treated rats.

All H&E stain, Scale bars = 160 um. Arrow indicated the mean
capsule thickness measured. Dot arrow indicated mean follicle
thickness measured. AR; Astragali Radix, PTU; 6—n—propyl—2—
thiouracil, LT4; Levothyroxine.
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folat 27kt WAl Ts 2 Teo fold Favh waRH,
PTUS 5o SERUA A7 5A 2] anzoz
FHENSS AT 5 Uit W F 5o FUFEE
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3 AT )7L s E R FA 2R AR YSS
AT B F Ty R F 529 $U|FEE 9 LT,
B BT fo3 277 BEER i), ol:
PTUZ 23t A7t= =X Hr} @ T30 80~90%= 5 -&8Q
S=stis od) T,2RE ATE A PTUE o] 49
FAL A7 2ol
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