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Experimental Studies on the Toxic Effects of Shenyuan Tablet

YANG Qing, LI Yue-jie, CHEN Ying, WENG Xiao-gang, ZHU Xiao-xin "
(Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[ Abstract | Objective: To study the acute and chronic toxicity of Shenyuan tablet. Method: Shenyuan
tablet was intragastrically administered a time to mice in range of one day. Determine the median lethal dose
(LDy,). Animal appearance, behavior, mental status, respiratory changes and the number of animals poisoned
and die in each group were noted daily for 14 consecutive days. The amount of weight and feed of survived mice
were recorded every day. The chronic toxicity was performed in rats, the treatment groups ( minimum, middle,
maximum dose of Shenyuan tablet. ) and control group were made. After continuously feeding rats orally for 6
months, we observed the rats behavior, weight gain, food consumption, blood test, biochemistry test, urine test,
electrocardiogram, systematic autopsy and pharmacology test. The above physiological signs were inspected again 1
month after cease of feeding. Result; The oral acute toxicity study of Shenyuan tablet. In mice revealed that the
maximum dose is 97.46 g-kg ', which was 568 times the maximum recommended human dose in the clinic
practice. No significant differences were observed in rat’s behaviors, food intake, electrocardiogram and relative
examination indexes among the 3 different dosage groups of Shenyuan tablet. Which compared with normal control
group. There was no abnormal condition for the results of blood test, biochemistry test, urine test and pharmacology
test for the rats. The liver and kidney weight and liver (kidney) /rat weight have significant increase in the group
of Shenyuan tablet maximum dose. And the feces are soft. Conclusion:; The minimum dosage of Shenyuan tablet.

is relatively safe. The shenyuan table, especially at high doses, may lead to potential liver and kidney toxic risk,
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so it should be paid attention in clinical studies.

[ Key words ]

GO E R WD IME W Z —, T EfaEE
N IR i SR RN A i, o B 24 B 3R SO i LA R
BT B R RO B, A BRI & R
TR . RS o0 A IR 2 Ak, B
X HRE B ARG TR T, LAY M BT 24 0 I R F 9 2 3t
LAY
1 &
L1 R 5248 Zuh, 0.38 ¢/ (ASEH
Rg, S EALT 0.4 mg, A\ZRH Re @ADL T 4
mg, AZHBAF Rb, HHEADT 10 mg, IEHRLEH
AT 0.08 mg) , f A E h BE LA B v 2 B Y
AL HE5 20110822,
1.2 #4Y SPF 2% Wistar K K 180 H, M i &% 2F |
A 70 ~90 g, B VF AT UES SCXK (3T )2006-0009 5
ICR /MR 80 H 1A 18.0 ~20.0 g, MEMESR 2,
F I A 3 ) 4 S 5 3 ) B R A BR A w4 L B
PFATHIES SCXK (3 )2006-0009 , 2 4 M i 43 58 1] 35
T e B AR A B B 2 S S W G S B
AlE SYXK ( 5)2005-0028 .
1.3 Y #% Siemens ADVIA2120 %I 4 [ 3l Il % 45
A (P2 E 95 1]+ BB 97 & i % 4l ) ; TOSHIBA 40FR
Rl S I B e o T A QS I N 7 S W v B =S )
Precil C2000-4 714> [ 2y ifil 8 43 A A (o B b 5 3% )
A3 W), EasyLyte plus #8784/ 58 73 #r AL ( 35 [
Medica /A &) ) ,Simens Clinitek Status Multistix 10G %
PR A BrAL (FEE PG ] F )7 R E M) , Olympus
BXS1 #1858 S BIAZ 50 0 R 48 (AR dr b WA
FR/AH]) ,ECG-6851K #.0x i E#L. (NTHON KOHDEN
COPRAOPRATION Japan) ,
L4 ulR B il i g ] (PT) 0 5 3500 &« v [
R IR A Y H R A BR A H) L 45 105160, 15 A6
3B I35 T B 1) C APTT ) ) 250 & ( B B 1) (¢
) hE Bl RAAEDHEARARA A, #S
111035, B8 H (TP), it GG1108AAO0L; H &
(ALB), #t 5 GG1103AA01; K & & B # &
(AST) ,IFCC ¥, 2 GG1101AAO0S5 ; N & Ik % 2 i
(ALT) 4t 110811 AALO ; i M W R il ( ALP) 4t %
110817AALL; v-%4 & Bk %% #% W ( y-GT), it 5
GG1101AAO03T; JR Z & (BUN) , #t 5 SG1103AA04;
LT ( Cre ) , 4it %5 SG1103AA03; Ifil % ( Glu) , 4it 5
XTI101AAOIT; & B0 21 & ( Thil ), #it 5

Shenyuan tablet; acute toxicity; chronic toxicity

GG1101BAO3 ; il [E £ ( Cho) , it 5 ZL1101AAO2T; H
M= (TG), #it 5 ZLI101AAOL2; L % % 2 34 i
(CK) ,#t5 XJT103AALL, DL F3f 70 ¥ fy b 50 07 2248
B R S5 N Sl /T 7 R s N N R 2713
B & {52 E Medica A )L 11157/1,
2 FHiE
2.1 ARAESEEIKRDY KB 16
h, B HROK 3R ERENL 7 6 20, % HRA K 2 o0 v
124 64.86,81.68,102.10,127.21,159.02 g- kg~
R, RRA 10 H MRS . A 25KFL 0.4 mL-
10 g AT, 1 H 1 RHET B4 F RR B
Ko 25 JE WAL Sk B A I AT R i sl RS AR
A PR AR L P EE N K FE TR L LR SR 14 d,
WA FE T S Y WK ) 4 1545 )7 g, L5 Uk #4595 B 1l
AR SLUGEE A B BT sh A A B PR IR R B £
AR
2.2 KREMFHILER T 6 ~8 I KR, M
M4 80 L WIFE 1 S REAL /R 4 41, B4 40
WK NS0k 3 AR Edl, o0 k2 6.48,
12.96,32.40 g-kg ™", 43 F A 24 T 1 A & B I #I
H(EZ12¢-70 kg ' -d ') B9 18.9,37.8,189 15,
IV 12 A R R N AR 2R R K TR T T
TR R RMER 1 RSB 6 d, %26 4
A AF29E 1A, THE2E3NH %2455 6 4
A A2 LA AJax sty — At h E K g
THFE I VRF L I A AR 2 DR R B A L R AT
ARG i B A2 B A TR
2.3 GiitEOrik fEARTRIE RN AR, i RE
FEA IREE MR A LR A A R RS R BT O 2 48
Mro RA SPSS Hfh , Bl A » =5 £k, 41 1a) L8R
FHLSD ¥, P<0.05 HASITE X,
3 &#R
3.1 AREMRE SR ESZE M, N
BB ICR /N LDy A2 97.46 g-kg ™' MM F Il
RN H S (0. 171 g-kg ™) (19 568 fif. FEAE
KA B KW S D B, A 50 34 AR
A, TR AR UL 5% B0 0 ik 4 oA DL B 08 5 B AR Ak
3.2 KEKM#HEMLR
3.2.1 SRR —BCRE R 250k 3 A F &
HENWEZ 6 AN AIFEHE 1A AW, sk 3
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A3 W IE 5 R A X B4 R ok WL 25 5] . ST XY RETN R, Suh s a5 2

v 79 A R B0 2 AR

3.2.2 XRRHERMENE  Zo0 KK 43
W2y 6 A AAF5E 1A H N, Mk Zh ) iF & =
55X R W TE W] 1 25 5 o 2200 i b R o 4 e PR B
YAE 12,22 ,24 Ji i i i 0] A (5 x5 B Fe 8
P<0.05) Mzt shPfe 11,12,17,19 ~22,25 ~26 [
A i A I S (5 IR LA P <0.05 5 P <
0.01), ZJth il A MW AE 7,9 ~26 JE i
HEE IR (5 X B A P <0.05 B¢ P <
0.01), MMM T,9 ~17,19 ~23,25 JHuf i &
IR A (S5 X IR g P <0.05 5 P <0.01),
3.2.3 X REUAEIKMEE S50 L. b

EEN
®1 SBRTREZRBONRAEHREL

IS4
2

IEA
2

~15,17,18,19 ~26 J& i, M K RAA B &+
X B4 (P <0.05 5 P <0.01) , Mtk K BAAKE 5%
HEZH LE JC I W 22 5 o P R 0D s T Bl 4 4 S P e
M, Z5RILE 1,

3.2.4 XK EIIRsZm 200 F IR &
TELR 2 3 A BEHEME 2h 4 LYMPH B 55 F % B 41
(P <0.05),%256 4~ i PDW EOS B S A% T X i
H(P<0.05),PT Wi & FXFREL41 (P <0.01) Kk &
W RET B B T X4 (P <0.05), BIL A
R AELR 25 3 A 1 BHEEYE 3 4 MONO B & ik F
MZH (P <0.01) ,2525 6 DS HBT LYM {§ T % R4 (P

<0.05) , K& WImF RET /T M4 . HAb 4 b7 5

A HEEXREENZI (v 2s)

i [ X IR 290 AR it 20 F o) 20 Fr e ) i

w21 170.3 £9.1 162.2 +8.8% 168.3 +10.9 172.7 £8.2

422 JH 195.4 £10.0 191.5 £13.9 198.2 +12.2 205.2 +14.6"
45253 JH 215.3 £10.1 208.6 +16.9 215.7 £12.9 225.9 +16.1"
42 4 230.5 +11.4 224.1 £17.7 235.4 £17.4 241.2 £16.0"
452 5 A 243.1 +14.9 237.5 +19.8 248.5 +16.0 256.4 +15.5"
24525 6 J 255.6 +14.2 250.8 £20.8 263.1 +15.4 271.6 +18.0%
257 263.0 £15.6 258.4 +21.6 270.9 £14.2 282.0 +19.8%
4525 8 Ji 270.7 £15.5 265.3 £24.2 278.8 +16.0 287.1 £20.7%
5259 A 276.6 +14.7 275.6 +26.2 285.2 £16.2 293.2 +22.1%
25245 10 JF 281.1+17.2 275.3 £25.1 289.5 +15.8 299.3 +21.6%
2511 286.5 +£16.3 283.1+26.3 293.7 £17.8 304.8 +19. 8%
42512 & 291.5 +18.1 287.4 +26.7 304.8 +19.7 313.8 £22.9"
252513 JF 294.5+19.6 289.6 +29.2 305.0 £17.5 315.3 £22.0%
75 14 JE 300.8 +18.1 296.5 +26.8 309.5 +17.6 321.4 +22.3"
252515 JF 306.0 £21.5 302.7 +28.9 314.8 £17.0 327.1+22.3"
457516 J 309.9 +18.1 304.4 +28.4 314.3 +15.7 323.1222.2

52517 JA 316.8 £20. 1 311.7 £26.5 323.0 £17.5 335.3 +25.5"
4475 18 & 318.4 +21.5 314.0 £27.1 324.4 +17.4 337.4 +25.2"
252519 JF 323.8 £27.9 318.7 £30.4 331.2+22.7 344.0 +30. 4

Y575 20 J 322.4226.0 318.5+29.5 330.1+19.6 344.5 £28.7"
#7521 J 323.9 +28.8 320.8 +27.4 334.5£19.0 351.6 +28.4%
97522 J 326.1+25.4 323.1228.2 341.6 £22.1 356.7 +28.0%
42523 JE 328.9 +27.4 324.2 +30.7 337.4+19.6 356.7 +31.0%
Y575 24 JH 331.4226.9 326.8 +31.0 340.5 £22.4 361.5 +31.5%
Y575 25 J 331.8 £26.8 326.0£29.7 339.6 £23.5 362.8 +35.1%
4525 26 8 337.2+29.3 325.1+29.8 341.6 £25.7 362.2 +34.0"
WA 1 323.8 +22.1 333.7 +14.8 357.8 £20.1 353.5+42.5

WA 2 JH 321.6 £19.8 336.0 £29.5 355.5 £25.5 353.7 £42.3

W 3 JH 326.1+20.6 344.5 +39.7 355.1+28.9 356.3 +49.3

WA 4 JE 355.4 £34.7 349.5 £20.9 370.3 +37.8 383.5+46.9

VE 5 BN B H B P <0.05,% P <0.01,% 2 ~3 [l 45250 ~ 13
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XTHE T B 225 . Rz 6 MHEAE 141 H
B 200 B AR 4 4% 048 A 5 0 BRAE L JC B i 25 55
ZIth RS2 3 N H B3 PDW B &
K F X BB 2, MPV _MONO B & & FXT IR 4,6 4~ A
A PR 3l 4 HCT (PLT \MONO PT B & /& F X} B 41
(P<0.058 P<0.01),7E4525 6 1~ A I} RET B g
T X HEAL (P <0.05) , ¥k RET B g 1% F X

BRAL(P <0.01) . 764 253 /K A i 1l (255 3 4~
A6 A1 RAR ) , 5 7 B 0 B 40 E e, 30 45
(LYMPH,MONO,RET,EOS,PDW, MPV,HCT,PLT,
PT,APTT,MCHC) & 4 H B T 45 H2% 1 022 51, 18
R YR I3 5% (L 2 19, O LR s
VAT Bl 4 25 AL EE I 20 2590 At 6 96 0 0 0
B AT R X, SR 2,

R2 BRRAEERGOANABRHERE 1 NAXMNEMXRMKFEIRAZM (v £5,0=10)

0 4 I 7] X 1 BICH 6.48 g-kg™'  BITIT 12.96 g-kg™' BT 32.40 g-kg !
WBC/10° /L 34A 3.5+1.4 4.9+0.9 5.3+1.2 5.3+1.9
6 ™~ H 3.821.0 4.0+1.7 4.1+1.2 4.9+1.3
%524 4.0+1.3 3.320.4 3.5%0.5 3.7x1.6
RBC/10"2/L 34H 8.3+0.7 8.2+0.2 8.3+0.4 8.7+0.2
6 ™ H 8.9£0.4 8.7+0.3 8.7+0.4 9.0+0.3
W42 8.3£0.7 8.6+0.4 8.5+0.4 8.4+0.4
HGB/g-dL ! 34A 14.8 £1.0 15.0 0.5 15.3+£0.8 15.6 0.4
6 ™ 15.5 £0.6 15.1£0.4 15.120.7 15.9 £0.4
% 52 4 14.3 £1.2 14.9 £0.7 14.7 1.0 14.6 0.7
HCT/ % 3AH 42.2£2.8 41.9£1.8 42.6 £2.7 44.1£1.8
6 ™ H 42.5+1.8 41.2 1.4 42.2£1.9 44.1£1.0"
Pk 52 1 40.3 +3.4 41.4+2.2 41.5 +3.1 40.7 £1.9
MCV/IL 3A4A 50.8 +2.1 51.3+1.4 51.0+1.3 50.5+1.0
6 A 48.0+1.9 47.6+1.5 48.4+1.0 49.3+1.6
W55 1] 17.8 0.7 18.4 0.5 18.4 0.3 17.9 0.2
MCH/ pg 34A 17.5 0.7 17.4 0.5 17.4 0.4 17.8 0.5
6 ™ H 17.2 +0.6 17.4 0.6 17.4+0.6 17.3 0.6
k52 35.1+0.6 35.8 0.7 36.1+0.9 35.4+0.6
MCHC/g-dL " 34H 36.3 0.4 36.5+0.8 35.9£0.4 36.120.5
6 ™ H 35.5+0.3 35.9+0.4 35.4+0.4 35.8 0.3
W ] 12.4 £0.7 12.2 £0.3 12.1+0.4 12.6 £0.4
PLT/10° /L 3AH 12.3 £0.5 12.2 0.4 12.0 0.3 11.9+0.4
6 ™1 12.5£0.3 12.0+0.2 12.0 +0.7 12.1£0.5
%52 2.520.1 2.5+0.1 2.40.2 2.6+0.2
RDW/IL 34H 2.420.2 2.5+0.2 2.5+0.1 2.5+0.1
6 ™ H 2.520.1 2.420.1 2.420.3 2.5+0.1
% 45 1042.8 £216.4 1193.8 +124.3 1226.0+76.7 1293.0+36.3
PDW/fL 34A 53.4+1.2 52.1+1.4 52.7 0.6 44.5 +0.3%
6 1 48.1£1.0 47.3 £1.3" 48.7+1.6 49.3 +1.4"

- 279 -



919 H5E 2 W) rp ST R AR ARk Vol. 19,No. 2
2013 4F 1 H Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2013
k2
o 45 4 P} ] it 1 20 B 6.48 gokg™' BILH 12.96 gokg™' BILH 32.40 gokg !
R 52 191 45.8 0.9 45.8 1.2 46.2 £0.9 46.2 +1.1
MPV /L 34A 6.2+0.2 6.5+0.1 6.3+0.2 7.7+0.2"
6 ™ 6.7 0.2 7.020.2 6.8+0.3 6.6+0.3
%524 7.020.6 6.9+0.5 7.2+0.3 7.2+0.3
NEUT/ % 34 H 30.3 +11.1 18.3 +8.1 26.5+9.1 27.3+7.4
6 ™ H 24.1+6.5 29.0 £11.0 33.6 +10.0 30.2 6.1
%52 28.6+9.2 27.5+7.9 31.7 £6.3 33.1+9.4
LYMPH/% 34MAH 64.2 +11.3 78.7 £8.3" 69.6 £9.5 67.6+7.8
6 1~ 69.7 +7.5 66.4+11.3 59.8 £11.0" 64.1+6.2
%52 66.1+8.8 67.1+7.4 62.9 £6.0 61.8 8.6
MONO/% 34H 0.9+0.3 1.0£0.2 1.4£0.2% 2.0 +0.3%
6 ™ H 2.9+0.9 2.0+0.7 2.4+0.8 2.420.6
k52 1.6 £0.4 2.0+0.7 1.6 0.2 1.7 £0.4
EO0/% 34H 4.4£2.2 1.8+0.4 2.420.9 2.7+0.5
6 1~ H 3.0+0.7 2.120.6" 3.7+1.3 2.9+0.8
% 42 1 3.3x1.4 3.120.7 3.5+1.0 3.1x1.2
PT/s 34H 13.2 £0.9 14.2 0.3 14.2 0.5 14.6 0.4
6 1A 13.9£0.3 14.4 +0.5% 13.8 +0.5 14.6 +0.5%
% 4 15.2 £0.5 13.8 £0.3 13.9£0.4 15.4 £1.0
APTT/s 34H 16.9 £3.1 16.5+1.1 17.9£2.0 16.2 0.6
6 ™ H 18.1+1.4 18.6 £2.0 18.4+1.4 19.4 £2.2
W5 1] 21.6+0.6 20.4+0.9 20.8 +0.7 19.4+0.6
RET/% 34H 2.320.2 2.120.3 2.5+0.3 2.5+0.2
6 ™ H 2.320.3 2.420.4 2.120.4 2.0+0.2"
I 55 1 2.9+0.5 2.4+0.2" 2.1+0.2% 1.9£0.1%

O SRR ALY P <0.05, P <0.01,

3.2.5 XPREM AR 20 h IR
ARG 3 A A EME S TG B B IK T % I 4l
(P <0.05),%7%5 6 A~ J1 &} CRE .BUN CK B & {%F
X HR4L (P <0.05 5% P <0.01) ,¥% % H] ik BUN TBIL
B TR R (P <0.05) . ot il 7EL 2
3AF R HEE S Y TG Glu B B AKX F X 4L (P <
0.01),%245 6 4~ A i} AST .CRE ,Thil ,CK B & {% F
XTHRZH (P <0.05) ,CHO TP W] & i T X B4 (P <
0.05 8 P<0.01), ZIChH @il AL 3 A A
MEPESI Y TP B = T X BB 4] (P < 0.05), ALT,
AST .CRE \BUN TG ,CK B & A FxF BB 4], &k &
B CK Bl IR T A ZH (P <0.01) , 7645 25 W] [ R
W (2505 3 A~ H .6 A~ H AR E W) |, 55 A 4% i
1 H A, TR R AR AR I B T et B 2200 (H 2
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3.2.6 WKWkt ZoohRAEESLSZ 6 1 )]
PG 1A HIRIEAE bR IR lEE  pH IR & IAOK &3
XA kA e W B 25 R IR & 4R AR GLU,
BIL,KET,BLO,PRO,URO,NIT,WBC 5 %] 4 It 4%
TR 2R, Sk il SRR 25 6 S H B
PR A (5 X AL g P <0.01) , & 5 & 41
TE45 256 A~ H B pH BT AR T X 20 (P <0.05)
oAl 25 35U H8 A 5 (R0 6 BEZH L B Te W e 25 7
3.2.7 X RE.OCHREMEN 200 R L
5256 A AAFIRE NN AR WL w0 8L HR
Xof B L AT 2 22 00 o
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R3 BRRESRBONAEHERE LI NANBEXRORELNEME (x£s5,0=10)

CGRIE TR A it i) it BE 41 BITEH 6.48 g-kg™' BIEH 12.96 g-kg! BT A 32.40 gokg !
ALT/U-L™! 3N 40.6 £5.4 73.2 £29.7% 35.6+8.8 36.2 £8.0
6 A 44.1 +14.7 34.6 +5.8 30.4+£7.8 27.8 +3.8%
% A 32.2+9.8 34.2£9.5 37.0 £22.0 30.8 9.1
AST/U-L ™! 34MA 91.6 £16.6 141.6 +31.3% 92.2 £18.1 80.6 +13.5
6 ™) 81.9+16.6 62.2+4.5" 59.3 £4.8" 60.9 +7.2"
ik 55 1) 81.4+9.3 81.2+£12.6 83.8 £24.2 73.6 £12.1
CRE/mmol-L ! 3 28.6 +4.7 27.4£0.9 27.2 2.9 28.4£2.5
6 1A 36.8 +5.4 30.3 +4.8% 32.7+3.0" 27.9 +2.9%
&R 32.0 4.2 31.8 £3.6 31.4£28.2 28.2 4.4
BUN/mmol-L ™! 34MH 7.5+0.6 6.9+0.3 7.6+0.8 8.3£2.0
6 ™ H 8.8+1.6 6.8+0.8" 8.6+1.7 5.6+1.2"
k52 5.5+0.6 7.1x1.2"Y 6.2+0.6 5.11.0
ALP/U-L™! 34H 33.4£19.7 33.4£2.2 37.1+4.6 34.7 £4.0
6 ™ H 31.8+7.6 35.2+9.4 36.9£6.6 43.0 £11.0
% 4 4 22.9 £10.3 20.0 +4.6 25.4£5.6 20.5+12.6
GLU/mmol - L ! 34A 9.4+1.9 8.0+1.9 6.6 +0.6% 7.6+1.1
6 ™ H 7.620.7 6.80.4 6.8+0.5 6.220.6
% 3 6.1+0.9 5.4+0.4 6.2+0.5 5.7+0.4
CHO/mmol - L~ 314H 1.9+0.3 1.5+0.3 1.8+£0.4 2.1+0.4
6 ™1 2.120.4 2.2+0.4 2.5+0.4 % 2.3+0.5
R 55 ) 4.2+0.6 4.2+0.3 4.6 0.5 4.7+1.5
TG/mmol+L ™! 34MA 0.7+0.2 0.5+0.1Y 0.5+0.1" 0.5+0.2
6 ) 0.8+0.3 0.7+0.2 0.6+0.1V 0.6+0.1%
R 5 1 0.820.2 1.0+0.3 0.8+0.1 0.8+0.2
TP/g-L"! 3N 55.0+2.0 54.2 2.8 56.7 £3.5 60.8 £2.5"
61 H 59.5+3.8 62.5+2.3 65.2 +3.8% 61.8+2.9
% 54.4+4.8 56.6 2.2 54.4+1.0 52.2+5.4
ALB/g-L~! 3AH 35.3+1.8 34.4£2.9 35.3+2.6 38.3£2.2
6 ™ H 36.4£2.6 39.0+1.4 39.9£2.3 37.3£2.0
% 2 32.6 £3.6 33.2+1.6 31.3+0.7 30.1=%2.7
T-Bil/pmol - L ~! 34MH 3.9+1.6 2.7+0.2 3.3+0.8 4.0+1.0
64 A 5.9+1.2 5.7+1.4 4.4£0.6" 5.1+0.5
;52 19 1.4+0.9 2.8+0.9" 1.7+0.5 1.4£1.3
CK/U-L"! 34 H 445.6 +98.3 528.4 £243.4 525.8 +284.2 371.8 £211.8
61 H 116.4 £39.6 79.0 £25.7% 67.4 +25.0% 84.2 £28.1"
K 42 30 331.4 £120.9 289.6 +70.8 246.8 +70.9 202.4 +103.6"
y-GT/U-L"! 34MA 0.7 0.2 0.7+0.2 0.6+0.3 0.9+0.5
6 ™ H 0.7+0.3 0.7+0.2 0.8+0.3 0.8+0.3
R 5 19 0.4+0.2 0.4+0.1 0.5+0.2 0.4+0.3
Na*/mmol-L " 3N 137.6 2.3 137.3 0.7 139.8 +1.9 138.7+1.4
6 ™ H 142.6 1.0 144.0 1.9 142.6 2.1 142.2 1.6
% 55 136.5 +8.3 136.4 +4.8 137.3 £7.2 135.6 £7.2
K*/mmol-L ! 3A4H 5.2=+1.1 5.020.9 4.1+0.7 4.9+0.9
6 ™ 5.120.9 5.2+0.5 4.8+0.5 5.6+0.5
;55 1) 4.4+0.3 4.3+0.4 4.3+0.4 4.5+0.7
Cl™ /mmol-L~! 34MH 111.5+0.8 111.5+0.3 110.4 1.1 113.0 1.7
6 108.2 +1.5 108.3 +1.4 107.1+1.9 108.3 +0.9
R 55 1) 100.5 +7.1 100.1 +4.4 101.0 £6.1 99.3 +5.3

T SRR AEALI AR P <0.05,2 P <0.01, S4B 425 0 ~ 13 8 40 J3h4, 4525 14 ~ 26 J1 30 Hahiy 5254k & 1 41 10 K3y,
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3.2.8 A& Sou R IRFIEALS 25 6 ) 1F TR FEZEN A 1 FE e B n,e ~HA

2GRS 1 A I 4% T 2% AR A0S O R L A G
F2A, TREHME, SooRhPRIEESSZ 64
FAEZ AN, 525 6 A A I s i O i) L
() D& () B8 T IEH X4 (P <0.05),
HERTRS RSN BA L w20, 2t
R R AS 2y 6 A~ A2 E 1 A I, 4 50T
WMABGXT IR L R E 20, BREHE, &
TCH ERIR LG 2y 6 DA RE N 52y
3AA B RFCCHE) BT XTI (P <0.05) 4524
6 A~ BB b BR R B () W] B TR IR (P <
0.05), %4253 4~ H .6 A H i sh ) I 2= 80O i)
B R B (HE) & FIE & X 4L (P <0.05 5% P <
0.01) 1 & W0 2R 50 0 R B OHE) W i 0 R
YL(P<0.05), HoAh 435025 5 %05 % R4 G
25250
3.2.9 JEHEEER KW 25 W 8RR BLO IE LT
TN LI a A = A = SN BN N < A
SR U2 E I NN N )N Bl Y R
RESNGIPN NN TS8-I R R SR CDIN
SEOIL B PRS2 CHEE ) H A RS AA o R SR R B
SRR R UL EE RIE A SR R B U MO . BT
A RR&EO0%253 40 .6 A &E21 4~H)a,
o 7 A A B A 45 I L 2O L 5 32 R 2 B A Ok
1495 75 o
4 itig

B H 20 58 T A i AR I 06 FH 24 2 IR 2 A 4R
Wi | JE 5B 29 1 2 A VAN (0 0 B2 BE AT B TR AR I
WHIZ %4, Stk atkSngfEzm, 30
F/NR LD, A2 97. 46 g-kg ™' AR 2 T I R LA
H IR (£ 25 0. 171 g-kg ™) 19 90. 24 5. KW
Pescgerh R, S0 IR AL 2 6 S AEY
WE 1AW, sk BIE T, 3 Y — i 8 1E
W AT NIEE B RIER IR, e AR
Ko LV 2 T AR AR PR EE B L0 P 2 R K
K BRAH 2 22 K A 5 TR 300 X R 4] He o DL B 8 55 B AE
Mo THRBMREHM, S0 P RIRAYAEZ
6 N AMELGWRE 1A H N, IR 7 K I T AR R
R RS A O H E A ST TS ShIE R, &R
G5 7 it S B4 24 G A 45 TOUHE B 5 0 0 IR 4 L
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IS YT CHE CHE) LR ) (B 5E CfE) R 80w T IR
WO IR K A2 S A% T E 2% 2R 505 0 IR AT L BT
2N, R EH N, S0 mof T 2 )
HESh Py X BLARAE . T5R 7 SIS sh i ik W] Y
e MEVER 2 2 2 JA S R W] TR A RS
25 3 NI, O R BCCHE) m T IR AL, 4525 6 A H
R AR R T XA 253 A
6 1 I Sl Wy T AR B CHE VBE) R BCCHE) T E
HXTHRAL (P <0.05 8 P <0.01) & Wi R L
O ZRECOHE) BT T X5 BRZH (P <0.05) o HoAt 45 35
A6 I 45 b5 45 ) 40 %) HE 40 LA JC I 8 22 5%

ARG RN, S0 AR TS A 25 6 N 4%
TR I 65 b3 R R A W B IR, O Z i i 2
T R R SURTE &R Boe TO BR AL, Pk A2 30 5 0k
MR LB TC W] B 22 57, IR R s i) i I 2 4 24
6 AT VB AR BT S T X B, O B AR
WOl R IE T LU &
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