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Study on Long-term Toxicity and Toxicokinetics of Phytolaccae Radix

SUN Wenxue, SHENG Yunhua, HUANG Jian, SUN Jie, WANG Yu, TANG Liming’ (nstitute for Pharmacology,
Shanghai Institute of Food and Drug Control, Shanghai 201203, China)

ABSTRACT: OBJECTIVE To obtain the “quantity-time-toxicity” relationship by studying the long-term toxic reaction and
toxicokinetics of Phytolaccae Radix to rats. METHODS Rats were given low, medium and high doses of aqueous extracts of
Phytolaccae Radix for 120 d to observe the general condition, body weight, blood biochemical indexes, hematological indexes,
urine indexes, early injury indexes, organ indexes and pathological examinations of the rats. And on 1, 28, and 120 d, blood was
collected from each group of rats, and LC-MS/MS method was used to determine the plasma concentration of esculentoside
A(EsA) and fit the toxicokinetic parameters. RESULTS Compared with the blank control group, the rats in the middle and
high-dose groups were significantly reduced in body weight(P<0.05), sluggish and reduced in activity, white blood cell in the
blood were significantly increased(P<0.05 or P<0.01), urine protein in the urine was significantly increased(P<0.05 or P<0.01),
kidney injury molecule 1 increased significantly(P<0.05 or P<0.01), kidney-to-body ratio increased significantly(P<0.05),
histopathological examination directly observed renal tubular damage and renal interstitial nephritis in the kidneys, and kidney
damage in rats. The toxicokinetic study showed that when the same dose was administered, the Cmax and AUCo.; of EsA in the
plasma of each group of rats increased with the extension of the administration time. At the same time point of administration,
the Cmax and AUCo, of EsA in the plasma of rats in different doses groups increased with the increase of the dose.
CONCLUSION Phytolaccae Radix has obvious nephrotoxicity when it is repeatedly administered for 120 d. EsA is one of the
toxic components of Phytolaccae Radix. The relationship of “quantity-time-toxicity” of Phytolaccae Radix is that the greater the
dose and the longer the period of administration, the higher the EsA exposure in rat plasma, the stronger the nephrotoxicity of
Phytolaccae Radix.

KEYWORDS: Phytolaccae Radix; esculentoside A; nephrotoxicity; “dose-time-toxicity” relationship
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R 5 AR IR P 2Rk . FEE SF A AU
Jrwl R, Wk E S, F TR KM St E
AINERE 5 PR IE K SR, A AR H I IR
YERB, REBEA R RN RS . & RS
WIRARSGE, FEIER MR . ik Sk L.
PRATE . R 22 5500 i R A R B b B S i 4GE
Fbl RS R R AT RS B
SN S e oy 0wl P N e G L i
(esculentoside A, EsA) N FiEEIER =2 —, 5
AP Bl EE A B(esculentoside B, EsB). i i1
C(esculentoside C, EsC)tLHAFMEAEHB, [
2t 2020 AER—EBH, RIREALLL EsA &&=
0.15%1E M TR A5 il A9 AR v, (HORTR P4 . AS )4
Hl X RIS o EsA #3 f s i A R AR
W LC-MS/MS A5 I K B IfiL 3 P4 7 Bl 2 4 1 53
EsA (085, SRk 120 d KRB MRS 4174026
Yeordr, UBIPASERG “f-af-87 6K, AhE
24y 3 O 4 o AT B A A
1wt
1.1 3

SPF #¢ SD K 88 H, MEMEAF, W Tdtae
AeiE LS B ARA AR, AR
SCXK( &t )2016-0006 ; 3fi ¥ fii 1] i W] Ik 5 .
SYXK( %% )2016-0011 ; Jix & & #& Uk 5 :
110011210107220856; 7= T SPF ah¥py, I
JE R 22~24°C, JREE N 40%~70%, SEHR SR 12 h
(6: 00~18: 00 B, 18:00~6:00 %), HHIRE, &k
IKEARRR
1.2 K5

FIBE 25K (T 25 AT BRA L, 15
180511); MM A& ALAG IR (V2 B A B4 PR
o5FE], S 20201001); R Hr RG] (B AR
R R A R AT, #5: 56208645); il
WEAAR AR MR AR (5 . 45344) 5 BEAG I
AL 2 20200908)F0 A _F iR A FRA
Al EsA XF IS (AR A R A fb TAHRA R, #t5
M90829A); A Z T Rgl % IA Sk (i RlL A=
WA, #5: G30N10Y104330); TIM-1/
KIM-1/HAVCR Ik fo 28 W BH i o 1577 € (R&D
Systems, 5 : 20200809); ZF73H (244 Mk
FRFEBRAE], 5 20201030); 4% H BEVA R
(F B WS as M A R A ], fit5: 2020309).
1.3 X&%

URIT-1600 4= [ 3l JRIE 53T AL AR DL R =
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JPHL A A FRAF; CAS10 4 [ Shifl s HriX
(Sysmex) ; H 37 7020 4 H zh Ifi A& £k 4 #7 AX
(HITACHI); PARA TRIMMER {4 i { (Thermo
Scientific); HistoCore ZHZUAIHHL(fEE Leica);
ZEISS Scope. Al Y2 i iR (45 FlIE R A FRA FD) 5
TES2500 1 F{X (HESTION); HM 340E BU48464)] Fr
MLAEE Microm); TEC-2602 4 H{X(HESTION);
ASP6025 HBIHLUIKAL, ST5020 ZUREY AL
(5[5 Leica); ROTANTA 460R &5 /4 75 2.0 HL(14
[ Hettich); K30 2.0 L(7% [ Sartorius AG); C-MAG
HP10 Jn#*H (5 IKA); Spectra Max Plus®®* fiff g
{X(ZEE Molecular Device); vortex-2 I HETR 2] f (JL
Vortex); SK1200H #7431 AL (LR -
LS A PR T )5 e2695 =5 0B AH £ 3% A% (35 [
Waters); API5000 LC-MS/MS = 5 U2 AT B T
X (&K PerkinElmer); ACQUITY UPLC CSH Cig
{5 (Waters) .
2 HE
2.1 s S Rk KSR A

Hh ] 24 8 2020 42 Ric 28 p I 19 A PR B R
4 9 g(60 kg) (B 0.15 g-kg ™), KRR =N
0.9 g-kg'c AMFFTBEE 3 NilE: EZy 3, 15,
30 gkg !, AR NI IR HH B R e 1 KBRS0
B 3.3, 16.7, 33.3 1%,

BB 25 1 kg, I 10 54K IR i
90 min, FRCAZIIG, SCKBIE 1 h, EHRGTE,
WAEUEW . 6 f 4l /KRR R 2, LRI .
B 2 RUEWL, SRJE LASC K46 2 1 kg (600 mL) !
RE BERET 4°CUKAE, B RS s
R HAARE, THRERA R A RT TR Rk
B, BOHERRE 540K, HREmREN
X R e B A R i K £ 40

FIBG KA E 3 A FEA, RTChAZ 3,
15,30 g-kg ™!, B 25O BEAR IRl 0.15,0.75,
1.5 gmL™"; KERZAZAEF N 20 mLkg ',
22 W kg

88 H SD K (150+10)g i& M4 5E 1 &S,
BEALAT A 4 4. 25 (AR IRAL, RIRHEKEEIE. .
oA, R 22 K, Hr 16 Hoifged, 6 B
h DEREHAM TR 2, MEREASF . 25
XPHRAL . RIRGKEEAG . . R A
gk, 3, 15, 30 gkg ! kiKY, AZHIRED
20 mL-kg™!, BFHLZY 1R, HL425120d.
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2.3 — I OLMEE

HWEIF L s B . 178 2.
Hettt . IS Ol 5 TR LA KRR
2.4 (RBURAGD

T 1RGSR RtK SR ET I E Sh W IR o B
R, ZJERRIE 1 R, Dtk
Az A s AR, HRSRA,
2.5 IMEAEARA . MW . DRIEFR PRA I
251 I E AR AR A AR R ER 2R
S, g AR BRUAR FE BRI 1 mL, 4 400xg B5.0> 10 min
B, TA A s A A s B AN A il 3 IR R
Z.(blood urea nitrogen, BUN). HJLfT(creatinine,
CR). FAILTE VAT T80 CHEARIRL VKA & H
2,52 IMEEEFRPRAIN  TRIRGHE, IS
JkEfL, EDTA-2K $i#E, 1600xg. 15 min &L,
R, R4 F S IgE 3 SO 5 M~ 46 s
W %2 F8 5 L 45 21 40 M £ (red blood cell count,
RBC). ZI4i}ii % F (red blood cell specific volume,
HCT)., L4145 (mean corpusular volume,
MCV). I£L% A (hemoglobin, HGB). 4T 48
A 1L 2T £ I (mean corpuscular hemoglobin, MCH) .,
S H4) 41 A Y I 2T 2K 11 ¥R (mean  corpuscular
hemoglobin contentration, MCHC) ., MZIZT %KL
(reticulocyte count, Retic). F14H}%L(white blood
cell, WBC). kL2 Hi%L(lymphocyte, Lymph).
FAAZ R A0 M X (monocyte, Mono) . H Pk 4 i £
(neutrophil , Neut) . W& & %7 4 it 4% (eosinophil ,
EOS) . WETIRL 4N (basophil, BASO). Ifil/Mi%k
(platelet count, PLT),
2.5.3  JRBOWESHIIHT NS 49 KL, B JH
LKA, CE TP I IR 5 mL, &
T4 ARG Hr A AT RSN . tEEE . pH
. JRBE. IREA . R FE, R, FRE
VRIS A o F AR IR ZRAF T80 C (ki
UKFR A
2.5.4  FUUWFEPRRIN R B G e W BRI
2R I R W RE R AR AR B -1
(kidney injury molecule 1, KIM-1)J& &
2.6 WAL IS BUb

KRG, KEETRWES, Eanrtk
K 18h, WHERK. % 2 K, ¥KahMARsHE+
Z, RE, DL 25% SR E e SRR, 1 3
SHKIBUN, fREIShY, FRER 1 BUBERE, JFIBGOE

R E B FH 22 2023 4R 1 A5 40 55 2 1]

x®1 HTREFREEE
Tab.1 Organs for general examination
ES A

WIREF RS VEIE . BERE. FLAR

U EE SN PN TRANY N R B

B ENH JWiE A

R I I R 58 WRLLES . MR, R

W53 2 5 BERR . HUIRER . FHARSEAR . R R

(e LBk, OB

WG JFERE . CERE L ORFAE . OREE . RGNE. B _LARAK
0, RN AR R B A% 48 B=T0E A oL /A B
100%) F1JIE A be 28 £ (U il be = i 2% 52 4/ figg 1 >
100%) o FEBRAHG . /N . Rl A7 B AN RR
T 4%W AR EE R, 4B RAET-80CHK
FEEH

2.7 JRBLARGIN

XTEEEZE M S IEbRAS, fls A sl R, 405
AN 4T (hematoxylin-eosin, HE)Yeff,, Y64 i
DU A i1 AN | N Y
2.8 Bz
2.8.1 FHIMBKHEAFRLE B 6 A4 SD R,
JE B S S R E R, E E S PR, A
EDTA-2K #Hi#EE d, 1600x g, 15 min B0HE
HARIMAE, WA HES A, &8 F-80 CrkFft
e H
2.8.2 FRAEFEIE . BEAT RS RE S B AR A L
WS ATALFE RSB FRIL 10 mg EsA XFHRE, &F
10 mL &, I 50% HEE R 2L, B,
BIECHI A 1 g L' A9 EsA il & F 50% H B psh
TRz AG s ic oy 10, 4, 2, 1, 0.4, 0.2,
0.1 pg-mL™" WFRME TAE WL . s TAE WM BC
il AR TAR A W A BC ], Ba4a ARV A o o
Wk 8, 2, 02pgmL!,

K% 10 mg AS AT Rl XM, BT
10 mL AT, i 50%F BB ZI L, B,
RIFCHIN 1 g L' FIAS A Rl 4. H 50%
FH B B A R B 2 W BC I 10, 2, 1 pg-mL!
() NAR TAER

T o I 2 it V5 5 A T T 4 it VS R P T
il . B 95 pL 25 MR 5 uL bR TAEA T,
BehEAARE e b, BTtk BRI 500, 200,
100, 50, 20, 10, 5ng-mL'; BATHIERE SR
e i (7] A o T 2 E O TS VR R C R, T R VR B
400, 100, 10ng-mL™',
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P vl 2R i 5 AT BT R i O R AL B B
e i) 407 70 s A T A o Y R B A T O A
W, A 10 pL AR TAER (1 pg-mL™")IRTE 30 s
FEAMRET; A 300 puL ZJ , #iE 3 min, 8 300xg,
10 min B0 2 ¥, BT, MG PR 1 kR
T T 25 Wr .

XUZS A B 100 uL %5 I, inA 300 uL
CNEIG FREIATE S B O EIE . BRI L
100 pL 25 (M, A 10 uL AR TAER RS iR
BE, FMACNKE, SR R BERAE
2.8.3 FEMCRE. AIAPESSHT XF R4 SD
KT 1 RIWALR1, 425)5 15, 30 min, 1,
2, 4, 8, 24h, DIMERZYE 28 K| 55 120 K&y
J5 15, 30min, 1, 2, 4, 8h, REMPNET
—80°CVKFEPRAAFAFIN o AZIES,  BCAFE VR B4 £ 00 i 2
FE&L 100 pL, A 10 pL AR TAEB (1 pg-mL™)
IE 30 s FEAMRAT A 300 uL 20 , i i€ 3 min,
8000 xg, 10 min 0> 2 K, B L, IWABHNAS
AR T 508 o
284 WA RN GBI AM: R
Waters ACQUITY UPLC CSH Ciz f4 % 4
(3.0 mmx100 mm, 1.7 um); FLshHH 0.1%H BRIA K
(A)-ZNE®B), B (0~1 min, 90%A; 1~3 min,
90% — 10%A ; 3~4min, 10%— 90%A); i i
0.2 mL-min~', #i& 30 C, FESERE 10 C,
FEH 2 ul,

Bk AT A PE . SR LSS 85 7R (EST), 1E
B I B S5 LR (IS): 5500 Vs i
JE. 400 °C; JRHNIAR 1(GS1, No)JESr: 30 psi;
SR 2(GS2, No)JE ST 45 psis AT URWN)E ST
30 psi; AlffES(CAD, No)FEJ): 30 psi; #7720

e

400 — 800

300 - 600
L0 )
i 1
B 200 - B 400-
& £

100 - 200

0 T T T T T T T T T T T T T T T T T T 0

R 22 N WS (MRM) 5 T 22 s 44T A9 15 S B
9 R mlz 849.5—805.6(EsA) Fl m/z 823.7—
643.8(INHR), E#EHE(DP) N 100 V, 5 A HL T (EP)
8V, hi#E e (CE)HIA 67 eV, Al 5 5t
i, (CXP) Ay 33 V-4
2.9 FdEawr

v Ff SPSS 20.0., SAS9.4 . GraphPad Prism 8.01
1 DAS2.1.1 SRS TE A 3B o AR . RS
i MR R A MR bR AR, I X £
Fono B AT Levene’s K, 4 P>0.05, RH
HHZE ANOVA #A17k % ; 2 P<0.05, RH
Kruskal-wallis #5548 . RE A SRR H Kruskal-
Wallis £ 55 #) Dwass-Steel-Critchlow-Fligner
B, P<0.05 FaEFHAGI¥E L, 450
TALEE T, TR S, Sl
INHHES
3 #R
3.1 —RIEHLIES

52 Pt BRZAE B, R R K SR AR R ALK
B BEEIES . 16 RES SRS ER | 1K
BIEH ; WKy DR AR ERE . BRT
J6, WA WHUR RS, REHCRESERE; &
7 2 20 A RS i B R 2SR B A T v 791 i 2 A S
SR, EHBEERR , RS EEE AR, A
3] 9 K AR T e R S R R A R
5, B RIR I 2 BURRE
3.2 (R

S it B b, PR g i K R A AR
21 RAEFFEEEL 120 KRS & R K(P<0.05);
R A KBNS 28 KEL 98 K, KR4S 56
KA, R I B AR (P<0.05), ELARZEEILIE 1,

Tt

o =EMRA

= RRK RGN R 4
- RRK YRS
-+ Rkl R

n b
D1y DD R nyn D
H D 1) )

O AR PR PO @ PR
t/d
1 ARKRREZM(3Fts, n=8)
LI AAMLE, DP<0.05,
Fig.1 Rat body weight changes(x s, n=8)
Compared with blank control group, "P<0.05.
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5 2L P RS B B o G I 8 M
3.3 JERRAEEL

52 (AT HRAL AR B, v ) o 2 R R
JEFEB0E 2T B (P<0.05), 7 2h At R Bl
WS EE 2 T (P<0.05), EARZSRILE 2. BN
Eb . A -5 AR EE oA 0 P 22 5

0008 I : 0010 W
! 1
0.006 0.008 ~
ﬁ ﬂ; 0.006 -
é 0.004 %
e Br 0.004
0.002 0.002 -
O B 0 BB
v v v v “{ W
SO Sy
AARS® A
G EAEAED

B2 AREMEHRE(TEs, n=B)
Hzs gL, DP<0.05,
Fig 2 Kidney-to-body ratio of rats(x £ s, n=8)
Compared with blank control group, P<0.05.
3.4 IEAAEEFR PRAS I

B0 M2 AR S bR BUN 4 J) R 445 2 6
N, SEEXTRRAML, R4S 36 K
T 63 K, BRE 42 KAb, KEUMLEH BUN K-
L PR R(P<0.05), FFIRALE 36 Kl
L BUN 7K1 g 3 PE AR (P<0.01) LA K255 98 K i
B BUN KV 2 M THE (P<0.05), FAZEIRIL
P 3 B AR A3 1L A= A dE b CR B A I 45 2R s
523 (XS B AR LY, R RGi#5 2 CR KA 31
P
3.5 MR ATR bR

120 d 25 2545 A0 14 000380 27 4 D 8 P 245 2R I
/~, RBC., HGB, HCT, MCV, MCH, MCHC,
PLT. Neut, Eos. Retic YA B/R4H A2 5 ; WBC
K-, A X IR, Rk b s o
PEFH 1 (P<0.01), i fili o 77 4 A i 498 75 (P<0.05) 5

WEANAEEC Lymph 7KV, 525 AXSIAAHLL, RS
151 8- ) 0.8
1] 1] 64 ;_"_] 0.64
oé 104 2 n mg cé
S % 4 % 0.4
2 5 : £
3 > 24 0.2
0- 0- 0-

4 ARmAEFANIEF(XLs, n=8)

L2z (AL, YP<0.05, PP<0.01,

Fig. 4 Rat hematology test index results( x s, n=8)
Compared with blank control group, "P<0.05, ?P<0.01.

R E B FH 22 2023 4R 1 A5 40 55 2 1]

15 ST O BRI
o RIS O Rk IR A

BUN/mmol-L*!
=
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o]

0
NP IR RSO P PSP
t/d

B3 ARMm#EAEMMFELNIERFE BUN(X s, n=])
o x4, VP<0.05, 2P<0.01,
Fig. 3 Rat blood biochemical detection index BUN(Xx %5,
gri?)ared with blank control group, "P<0.05, 2P<0.01.
ety P R e 2 B TR (P<0.05) ;5 Mono 7K,
S AR IR AR B, Rl v ) B 2K P A B
2 151 (P<0.05) , T il e 7] £ 20 7K OF 3 PR R
(P<0.01); Baso /KF, 525 FIXTRRAAH L, Rkl
7 2 KA B S A 4 55 (P<0.05), R il v 77 o 2
KB EERRTH(P<0.01) . H A MK FIaPrgtiT4s
ILIE 4,
3.6 JRIGIEBREGI

Xof B R A R A TR AL . L EE . pHL HL
PRWE . PREEF . JRAMZLE | PRAAJE . WA, Wil
H AR RINITEETT R, (U BRI 3 T 4]
Ze5t o IEHRBRT AR BRE S, REH
B 0, 25 N B Dt PR A B R
FREMAMEN 0.15, 0.3, 1, JREEAEBAIRE T
Wik, R H Kruskal-Wallis #2451 Dwass-
Steel Critchlow-Fligner J7 7445 /2 5 25 I X R
HHATIOEL, 5 49 REH 112 R R EAHES
25 L B2 L BT AE 3 P 2 S (P<0.05 5k
P<0.01), % 56 KEH 120 Kl 575 xR
M HOAFAE S 22 5:(P<0.05 B P<0.01), Hk%E
TR 2,

2 0.10 - RS
- 0.08- 2 - IR
2 006 ) - AL
] = iR
5 0.04-
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% 2 Dwass-Steel Critchlow-Fligner % kK Rk & @44 P E(Xts, n=8)
Tab.2 Dwass-Steel Critchlow-Fligner method rat urine protein P value of each group(x s, n=8)

415 494 56d 63d 70 d 84d 91d 98 d 1124 120d
25 X AR AL / / / / / / / / /
RIRGIGRIELA  0.7494 1 / 0.749 4 0.749 4 1 0.749 4 0.999 7 1
kG4 0.0159Y 0.005 92 0.000 62 0.044 7 0.020 3 0.005 72 0.001 62 0.018 41 0.749 4
Wkt E L 0.0512 0.001 22 0.000 82 0.001 72 0.003 42 0.001 52 0.001 52 0.009 62 0.006 22

I 52 A RAM I, YP<0.05, 2P<0.01,
Note: Compared with blank control group, 'P<0.05, 2P<0.01.
3.7 HUHFRARAI KIM-1 & s

PR KIM-1 KR g5 R wos, 525 Xt
TRAAAHLL, FIRGrPRIE4LSE 28 K. & 91 K. %
105 K. 55 112 KR¥HBLE E T8 (P<0.05,
P<0.01); piflim A4S 7 RIHATHE R,
ME 14 RAEEH 120 KRS 68 K5 112 KA
R AN ZE SR ) 8 25 P TR (P<0.01) o
A4 R B KIM-1 K5 B LI S

13009 B esiEs T AR

B RRESIEA [ kiR

1000 | 2 Doy,
2| 2) 2) 2
2) 1
F ’_‘ |i)| 2) 2)
' ’i
0 J'_V_ T T _‘_l_

NP PR LEEEPDID
t/d

Bs5 ARRBRFHERKIM-1(Xts, n=6)
Hzs g, DP<0.05, PP<0.01,
Fig. 5 Results of KIM-1, an early indicator of urine in rats
(xts,n=6)
Compared with blank control group, DP<0.05, 2P<0.01.
3.8 HIEAHZURY: HE QL@

Ha A A, RSP 2R
B FUE L K WL I S, R KA ) v 2
KU IELH UL B /N R e 25 4 . B TR) BT R
(BAEA NI , WRELAAN O 32), stk 324 e 1)
2R BUE IEZH 2L /N SR IR AL . B 1) o
RORIEAMLIRTE , AR ). JREE e E
A5, BARGRILE 6 5% 3,
3.9 Rzl
3.9.1 FrdfEMhZ . B RSMHECRE AT
LC-MS/MS YRl Fa AR i 73 1) R 1 20 A B A e it
2R 7R 1=0.013 1x+0.018 9, FH K %K =0.999 1.

2

KIM-1/ng-L?!
W
S
(=)

1
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6 ARG HEHH SR B ¥4 E(HE, 200%)
A3 UNIRAL, WEIER LA 5 s BRI BRI GRAL, R L

B C. D-RREhRIRAL, BANE RIS, B R R (RAE
MR, AT E); E-RkGE AR, E/NERTRIRIE, R
SEANAERE, Dhrh PRIy 5 FL G. HL. -kl fladl, B/
IR, B R CE R, R E AR ).

Fig. 6 Histopathological examination of rat kidney(HE,
200x)

A-blank control group, there was no obvious abnormality in the kidney;
B-Phytolaccae Radix low-dose group, there was no obvious abnormality
in the kidney; C, D-Phytolaccae Radix middle dose group, focal atrophy
of renal tubules, renal interstitial nephritis(inflammatory cell infiltration,
mainly lymphocytes); E—Phytolaccae Radix high-dose group, local
necrosis of renal tubules, inflammatory cell infiltration, mainly
neutrophils; F, G, H, I-Phytolaccae Radix high-dose group, kidney focal
tubule atrophy, renal interstitial nephritis(infiltration of inflammatory
cells, mainly lymphocytes).
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Tab.3 Grading of kidney pathological damage in rats(HE)
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Fig. 7 Typical chromatogram of biological analysis of index components based on LC-MS/MS
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Tab. 4 Toxicokinetic parameters of EsA in rat plasma after administration-time-dose relationship( x £ s, n=6)

t/d /g kg! Crax/ng-mL"! Tnax /h tia,/h AUCy./h-ng-mL"!
1 3 7.49+5.50 1.38+1.43 5.36+4.16 35.70+35.29
15 84.58+90.46 0.75+0.71 10.52+9.11 398.47+202.18
30 92.33+40.55 1.67+2.02 15.59+3.95 913.08+153.70
28 3 13.81+4.36 0.94+0.78 17.13+24.30 77.62+19.20
15 89.02+68.04 0.38+0.14 17.82+4.52 983.71£738.59
30 285.45+152.39 1.00£1.50 22.48+33.00 1 551.40+£399.38
120 3 21.86+11.41 2.3143.79 15.0745.73 169.25+9.89
15 213.70+162.45 0.25+0 9.67+6.04 1 125.26:443.74
30 438.95+427.02 0.50+0.27 433+2.09 1 744.60+985.01
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Fig. 8 Toxicity-time curve on the 1st day of administration
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Fig. 10 Toxicity-time curve on the 120th day of administration
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