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Safety evaluation of a compound Chinese medicine preparation of gardenia
XIA Yong, FU Jian—yun, CAI De-lei, ZHANG Shi—xin, XU Cai—ju, CHEN Qing, YAN Jun
Zhejiang Provincial Center for Disease Control and Prevention, Hangzhow, Zhejiang 310051, China

Abstract: Objective To evaluate the toxicological safety of a compound Chinese medicine preparation of gardenia. Methods
Eighty healthy SD rats with half males and half females were randomly divided into four groups. The low—, moderate— and
high—dose group were given 1.00 g/kgbw, 2.00 g/kgbw and 4.00 g/kgbw of the preparation, while the control group was given
distilled water, by gavage for 30 days. The changes of diet, weight, hematological parameters and major organs of rats were
observed, and the histopathological examination of the main organs was performed. Results The rats in the high—dose group
reduced activities and their urine turned dark yellow or green, while the other rats showed no abnormality. No rats died during the
experimental period. Compared with the control group, the weight, the total weight gain, the food utilization rate, the fasted
weight of the rats in the high—dose group and the hemoglobin content of the female rats in the high—dose group were significantly
decreased (P<0.05) ; the ratio of liver to body weight, the ratio of kidney to body weight, the serum creatinine levels of the rats
in the high—dose group and the serum urea nitrogen levels of the male rats in the high—dose group were significantly higher (P <
0.05) . The livers and kidneys of the rats in high—dose group turned different degrees of dark green; the hepatic pigmentation,
hepatocyte vacuolar degeneration, bile duct hyperplasia accompanied with inflammatory cell infiltration, renal pigmentation,
renal tubular epithelial cellular swelling, and renal interstitial inflammatory cell infiltration were observed. Conclusion This
preparation at a dose of 4.0 g/kgbw has hepatotoxicity and nephrotoxicity to rats. A dose of 2.0 g/lkgbw has no harmful effect but
less than 100 times of the possible human intake, the safety is not guaranteed.
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KINRAEH, TP i RE S BUEREMES I 7 o
AWRERET . AZ. RE4UTITAR T RA 8 i
i it 2081, BRI Sh S IR 9E1% rh 24 i 5
PREMEAEIT, Do PPAS 2 AN e 4 SR LA s

1 RS

11 2k Y ZPAHFET . AS . R
Yok B, PR R AR, AR ES
2.4 o/ (60 kgd) .

1.2 Fshdhfe i S8 SD KR B
TR S A R TAT A Al $E 48, A =T E S
SCXK (1) 2012-0002, ¥i&gk, PRE K 50 ~70 g.
R RTES o SYXK (#1) 2013-0190, 5255554
TR WA SIS S R BRI BRATARUE GB/T
14924.1—2001 (GEEahYy Bl A kkE F B EARUE) -
WEE M. PRBRIAEE, WL 21 ~24 °C, HHXHRREE
50% ~70% . SZ5r s SEE0 R TE SN ) Dy RIS Y 4 do
1.3 FEMELXA  TBA-40FR 4 A 3hE k47
;5 Sysmex1800i 4 [ 2l ifil 2 L 73 B4 ; DM2000
WEG T 280 1515 Leica 23 F] .

1.4 Fk SIRRE WA (BZEIEK) MK,
o g 3N, A 20 B, MERERE ., SRAINE
BRA T REZAY, #EEAEER 20 mLkebw, K.
L E ARSI 1.0, 2.0, 4.0 ghkgbw (4 FIAH 24
T AR R 25 45 50 F5H1 100 %), XFBEZH 45
TR, KESERESE, AmilFaYoK, R0
LSRR R — BRI, 178, PERIAIET N
B, 230 do BAIDRIAEMES R, TEEY
FIFR, SR IAARPRBCR IR G 25 i, IR H R
T i A T i S R IR, AN i 248 5328 R o A £k
febn. KIRMETIBU . B M. SIURRER, TR REA
Fos . B M. B . SR PR SR

(HIEYI R, HE Yefa, SEBikier) .

1.5 %itodr K SPSS 23.0 BG40, S25
BB« b2 (vss) R, KEUAE ., YEE
2RI A A 2R 1) B AR R P R A2 0 R O 22
Br, 2550 4159 5] -5 X%F BE 2 P Y Eb 35K A Bonferroni
P KEUME, BtgE . BEWAAE. mEAm
I AR AR L AECR R 2R 22000, ATl R 7 255%
PR F Kruskal-Wallis H K5, 457 =20 5051

55565 BRZH R P EL 8 R i Dunnett—r #6556 o K6 56 7K U
a=0.05,
2 & R

21 KRA—FAI LI 1AM 2, KAHK
BUAE . WEEhIER , RIS EERIRIE, 553 K
e, ERlE 17 RREUE D, PRI R R
g, HMKEAWST . LRIHNICRRIET .

22 XRAMKAE. L. RHARNFLML PETR
BFAIEE, AR RIREIM (P<0.05); K4k
BAREZEFAGIFEL (P<0.05), EFlEHKR
REMRTXT IR (P<0.05); 254K BRAARE Byt
HEZHAER LG FEXL (P>0.05), Wk 1, kb
SCIGEF AR, A R EE RIS (P<0.05) ;
FHRRIFERZEF LG FEL (P>0.05); £4
RERE B o A B R 5 4 0] 58 BAE A E g2 B L
(P>0.05), W32, BESCIRRIIER:, A RREY
FIFHZRIIREAL (P<0.05) 5 MR R A RS YR H
REFAGHFEYL (P<0.05), EAHEHARREY
FIFHZALTXIRA (P<0.05) 5 &4 KB EYFI %R
(R E] 5 4 R 22 BAE I ES HE L (P> 0.05), UL
3. HAKRFIE ., LEYAHEESALSI
B (P<0.05); SFIEARENE. DEPWRH%
PURTFXIRA (P<0.05), W 4.

&1 EEREAEZ(xes ,g)

1) il g maR w3 mam pades el Pl
i 2 864.355/<0.001 3.399/0.028 1.464/0.172
IR (n=10) 728+3.8 119.0+7.3 1658 +4.3 189.9 + 8.2 2114+8.6
RFIEA (=100  71.6+4.3 117.7+8.9 165.1 +8.8 189.4+7.4 206.1+7.8
R (n=10)  72.9+35 1168 +7.4 1643+55 188.5+8.5 204.7 +9.7
mAEE (h=10)  71.6+3.5 1159 +6.7 161.1+8.6 182396 195.8+9.1
T 3 467.767/<0.001 3.556/0.024 1.520/0.150
X (n=10) 77.1+4.4 128.0 7.7 189.0+122  247.0+10.8  2893+11.0
fEHIEH (h=10) 769 +4.1 1263 6.1 190.9 +9.9 2453+126  289.0+11.8
rhiE (n=10)  762+3.3 127.5+6.1 1904+ 11.6  2447+125 280397
FAEE (n=10)  77.0+4.4 1252 +5.7 1853+8.5 239.5+108  271.1+14.0
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®2 FEERARRHAEE L (xts,g)

ZH 5 1A %2 553 %4 F ol /P E F ol /IPAE F g« afB /P {H
i3 356.865/<0.001  0.230/0.875 0.714/0.658
XTREAL (n=10) 119.2+99 157.8+8.2 1682 +7.9 1653 7.7
EFIEL (r=10) 1156 +8.3 161.5+14.0 170.8 +10.0 160.8 + 13.0
il (n=10) 1147 +7.1 160.2+7.6 168.0+7.3 159.1+£7.9
mRlEdL (h=10) 1172+75 161.7+5.6 166.8 +9.4 161.6 + 10.5
i3 369.200/<0.001 1.215/0.318 0.130/0.987
YR (n=10) 119.1+7.3 1782+ 12.7 2183 +16.5 229.8 +30.6
EFHlEA (h=10) 119.8+9.0 179.1+9.6 2157+ 13.7 2257 +19.4
gl (n=10) 114.8 +6.7 175.8 = 13.0 217.6 + 14.4 222.0£21.0
AL (n=10) 113.9+76 1728 +9.7 216.1+13.3 221.8+235
®3 LIRS AR (vts, %)
205 %1 E | 553 JH %4 F i /P A F B /P1E F o 8 /P AE
W 179.239/<0.001  3.939/0.016 0.167/0.991
XTHEZ (n=10) 389+84 298 +4.5 142+54 13.0+3.0
EHIEL (n=10) 39.7+54 29.6+58 143+47 104438
il (n=10) 38.1+58 29.7+5.6 144+£58 103 +4.6
R (r=10) 378 +4.4 28.0+8.0 12572 84136
HE 115.016./<0.001  2.081/0.120 0.555/0.805
XTHEZ (n=10) 426+7.7 34.1+4.6 26.6+7.1 18.5+6.1
A=A (n=10) 41344 36.0 4.1 252+4.7 19.6+5.8
il (n=10) 44.7+3.9 35.7+6.6 249+9.1 15.9+6.6
R (r=10) 42347 347 +46 249+7.1 143 +4.9

gl WE(g)  RiEaE(y) SEYFIHE%)
HfE
IR (n=10) 138.6+6.8 6105+ 14.6 22.7+1.0
EFIELA (n=10)  1344+72  608.7+39.2 222£22
PR (n=10)  131.8+£103  602.0 £13.2 219+ 15
AR (n=10)  1242+83"  607.3+20.1 205+ 1.1
F/*{d 5.333 0.230 3.965
Pt 0.004 0.875 0.015
i3
Xf HE2H (n=10) 2122123 7454 +33.1 285+1.6
AL (n=10) 2121123  740.3+243 28.6+ 1.4
PRI (n=10)  204.1+9.8  7302x13.9 280+ 13
BHE (n=10)  194.1£11.1° 724.6+325 26.8 +1.6'
F{H 5.593 1.215 3.177
P 0.003 0.318 0.036

W a FoR ST, P<0.05; bR %A Kruskal-Wallis H

R 56 o

23 KR hmie Xl SCEETRMTEASIEE R
XTHEFE I o A AL R R A T4k . i 2r & .
FIARME T, IR 2 L B3] . BRI L 91 R s 24 i
o2 R G2 L (P>0.05) o 4524 MR R
MEEAKFEFAGITFEL (P<0.05); miflE

ZH R BRMZT 3 IR TR (P<0.05) . L& S,
2.4 KA MANIEAFEA  SLIEE RIS E
3 ST BETE TN o 45 4R R yE LT . IR ZERK
FEFIAE GRS (P<0.05) s HEMEEFIELAK
BT LEF . IREFEACEE T A (P<0.05) . 45
ZH MEPE R BRAUm TG AL K F2E2 R A it m X (P<
0.05) 5 i1 =3 7)o 2 A R ot it UL I 7K P 435 1 % B 4
(P<0.05) . W3k 6.

25 KRAMEFAMEAT FHRRIZI LR
HMERE . R B ESIA %S E S
(P<0.05); SXFHRATbhds, moflmdl R R SC 5 R
FIEREFEAL, AL BRI TFAE (P<0.05) .
W7,

2.6 XRAREEELER RKMEHNEN, "AEAR
FUF . B @K RS, MELL, HoRdA KRR I
SR o BE PRI, R R 2 KRR ST P T
UARAS NSRS b TRYTI 2SN =ik 14 N RS 1 /11 R
PR EURFAHMII A, BTN AT W AR NS i, &
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5 LA MANNAE AL (vts )

. ﬁéﬂiﬂ@fr%f& METEH (L) FléHiH@jJr%f& ‘ M 2E (%) .

(x 10/L) (x 10%L) RELAT FAZAN avedlifiiol

HE
XFREZ (n=10) 7.71 +0.28 151.0 + 10.0 7.81+1.73 71.8+3.3 25+0.5 257+32
{EFI 4 (n=10) 7.59 +0.39 1479 +7.5 8.70 = 1.48 72.0+2.7 24+0.5 25.6+29
PRI (n=10) 7.48 £0.22 1526 +6.7 7.99 £2.37 69.6+1.5 26+04 27816
E AR (n=10) 7.39 +0.28 141.7 £9.3 834+ 1.64 723+3.9 2.8+0.7 249+3.7

F/CE 2.200 3.233 0.460 4.076" 0.883 4.077"

PAE 0.105 0.033 0.712 0.253 0.459 0.253

i3

FFHEZH (n=10) 7.69 £0.36 153.49.0 10.27 +1.55 71.9 3.0 26+0.6 255+3.0
&5 (n=10) 7.60 +0.31 151.2£9.0 10.46 = 2.06 733 +2.4 25+0.8 24223
PRI (n=10) 7.51+0.33 1514 +82 9.43+221 72.6 +3.4 24+0.7 250+3.8
R (n=10) 7.34 £0.28 1472+7.8 9.70 + 1.37 73.1+2.6 2.6+0.5 243+24

FAE 2.280 0.931 0.694 0.468 0.328 0.421

P{E 0.096 0.436 0.562 0.706 0.805 0.739
W a FUREXTIRAL LIS, P<0.05; b FRRA Kruskal-Wallis H K255

F6 LI RRBUNAILIEFRAE L (vas )

2151 BHREARM(UL)  AEEERUL) JREA(mmol/L)  MFEFHUEF(wmol/L) = H M (mmol/L)  AAH FFE(mmol/L)
XTHRZL (n=10) 553+7.1 283.2+38.8 6.28 +0.76 52.7+4.0 0.58 +0.13 1.91£0.26
EFHEA (n=10) 533 +8.7 290.5 + 46.4 6.25 +0.66 50.4 4.1 0.53+0.12 1.95£0.27
PR (n=10) 548+59 300.4 +38.7 6.76 + 0.59 55043 0.58 + 0.08 2.06 £0.22
EFIEA (=10) 61.8+7.6 318.2+34.2 7.03 £0.86 62.6 +7.4" 0.55+0.13 2.07 £0.27

FAi 2.608 1.454 2719 10.458 0.362 1.011

P 0.066 0.243 0.059 <0.001 0.781 0.399

I
R (n=10) 542+78 286.2+35.9 6.34 +0.49 532+5.1 0.60 +0.12 2.02 £0.20
&R (n=10) 540+7.5 294.7 +40.5 6.36 +0.55 50.9£4.5 0.58 +0.12 2.00+0.22
FiEA (n=10) 542+6.5 280.3 + 38.4 6.43 +0.75 57.7+6.1 0.66 + 0.08 2.02 £0.23
FAlEA (r=10) 62.2+88 320.6 +29.6 7.19 £ 0.87" 63.3 +7.4" 0.56 +0.11 2.13£0.23

FAE 2.737 2.396 3.633 8.637 1.585 0.743

P 0.058 0.084 0.022 <0.001 0.210 0.533

205 BN (gL) MM (L) BREEM (g/L) FIEREE B (mmol/L)

I
R (n=10) 65.6+3.2 369+ 1.5 28.7+2.6 1.30£0.13 5.48 +0.42
{EFIHREA (n=10) 65.2+22 36.8+1.0 284+£22 1.30+0.12 5.21+0.44
FiEA (n=10) 64.0+2.6 362+ 1.4 278429 1.32 £0.06 5.36 +0.41
FFHEA (n=10) 63.8+2.9 35.6+0.9 282+2.6 1.28+0.13 527 +0.38

F1ii 1.046 2328 0.224 0.171 0.785

P 0.384 0.091 0.879 0.915 0.510

i
TR (n=10) 60.6 + 4.0 344+13 26.2 +3.1 1.33£0.14 5.32 +0.38
EFHEA (n=10) 602 +4.6 342+12 26.1+4.7 135022 527 +042
HpELL (n=10) 58.9 +3.4 335+1.0 254+34 1.34£0.19 5.18 +0.45
EEA (n=10) 61.6+2.8 348+09 26.9+3.2 1.32+£0.19 5.17 +0.40

FAE 0.896 2.296 0.273 0.054 0.307

PiE 0.453 0.094 0.845 0.983 0.820
M a FoR SN IR L, P<0.05,

f, POMEERB N E, RTLEREUTR

RAEAMIFIE o S 2 R Al WA 22 14 5 Bk i 3
AU, MM SEY 9K FE I o Xk PR ZE R rh ) 2 R B
JIFLF L RS IE R, ARSI, GeE sy
2, RWERPARTIR, UL RHEULR AR EUE .
KRB . S0, ISR LA

RHHE T 07 25l AL SR 30 d J5,
FE (4.0 ghebw) AURBMAE , HE . SEDH
I SR ARSI A (EME) Fimar
HE M) AT IR, miEIUEF . RRA (b
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R7EE KRS E A AR (ots )

401 & B TR BIE O LENIRE AR [ERZN= JlE A E E S IRUNEA
(g) (g) (g) (g) MR (g) (%) (%) (%) (%)

HfE
X HEZH (n=10) 6.56+039 1.76+0.10 0.46 +0.07 185.7+£10.8  3.54+020 095+0.05 0.25<0.03
RFIHRLH(n=10) 643+0.51 1.79+0.11 0.48+0.06 186.2+9.8 3.46+024 0.96+0.06 0.26+0.03
A (n=10)  6.71+039 1.79+0.17 049 +0.05 1812106  3.71+029 1.00+£0.07 027 +0.03
FFlEZH (n=10)  6.95+035 1.83x0.14 0.48 £0.08 1709 +15.7*  4.09+0.35" 1.08 £0.08" 0.28 +0.03

F1i 2.836 0.599 0.401 3.528 10.213 8.197 2.401

PiE 0.052 0.620 0.753 0.024 <0.001 <0.001 0.084

i3
XFEZH (n=10) 877+0.64 253+0.18 0.66+0.09 3.00+£0.14 273.5+18.6  321+£020 0.93+0.05 024=0.03 1.10+0.07
EFHRLH(n=10) 8.80+0.62 253+022 0.68+0.11 298x0.16 2698+174  327+031 0.94+0.04 025+004 1.11+0.07
hRIREA(n=10)  9.28+0.72 250+0.22 0.68+0.08 3.01+0.15 2677165 347+022 094x006 025+0.04 1.13+0.07
BRI (n=10)  9.35+£034 259017 070+£0.07 295+0.11 251.5+14.1° 3.73+024" 1.03+0.08° 028+0.02 1.18+0.07

F1i 2714 0.397 0.254 0.309 3.387 9.020 7.399 2.098 2536

P{E 0.059 0.756 0.858 0.819 0.028 <0.001 0.001 0.118 0.072
T a FoRSX IR, P<0.05,

) o AR RV R LY XA, L B ISR H R B €0 2 0k AR P BB I 21 8 P A Sl = £

HEHLIE RS BAE . RPESEETTRIbRME ), ZE T
525 2RISR B FAE L 2.0 o/kgbw,
NFAATRERR AR 100 £, BMORNHEAS RS & %
Sk, TR b SRR 1 & H 2 50 T AR e
rhl, B A Ty . BRARE T N S RE A i A
FU R SR R 50T e PR, stk AT — BB
R (o

MBLTT 08T, e FHeBCs A — IR A
BPE O FIHARSE Y R, ESS T TOKEEY
28 d Ji, KEHBUE D . BRANEE . RERD
JHF 20 AR DK /0N (o) JEL A6 A= 4% S A4 95 T 45
s EPEEE D R, HEFKIEYAT SR R
IR = W AN = )| O e 1 O R Qe
oINOE, I XA KA, RS AR
ik . JE AR D R BRI TR 28 d JA
KEUF . BB KSR, AR SZI0 ) R B v
BEAEAR . MERSE S . B G 2A ShE 1 mp ek
AN AARL . S5 —JrTE, HEF A& 6 ~10 ¢,
M 30 g (G AR 60 kg TN 0.5 o/kg) A
RES REUFI ) o ASEEG H AAE T 5 J7 Hh 2 il 511
HSEFHREEIL 1.3 kg WTEBUEZIEAN 5.2 gke) ,
M55 2 bR 25 A SR 2 R ARG BEEGE . BRI
2R IR I EE AR AT RE S A A K.

WA LB, BRI BB T A E
DAL, RTRERANEER . W . I R ek
MHFE 1 i SCEkGE , HE 7oK Sl (R R i
MR ZETHE 2, ME TR s R KR, BRa
RULE M ARSIRZE R R K BUR
WeH ek, MLEAKT () BRIG, 2RI, B

o M. Eaiin R IO AT AR SRR EA DG, T
JHRRAE S8 A AT B 22 A VA AR i — R S vy, TRy
IR AT S R IS AR LT 2R | BB R . v —
A SR B B B 3 ey o AL v e A
TR S B R LI, A Rk B R AR
Al fig5 25t ) 2140 A0 5 B S Pk s I PR B i A
K, BERFIMZLER TR, MYSREERA R 2, HiE
JHETRARA I, JRIBZLRN B, ik, F—
BB ge rr 3 i SRR . EAEIHL R i
PRI . v - RN . RIDZ RS A 85
RO L7 FEF D-PAS Yt | Perls Y6, . Schmorl
Jeft, | fouchet Yea 5 1 A LUL2E T IS . E
A € 2R SRR A T 4 2 T

ZNE 5 T v 2 i 0 B AT 3 5 2 ) A2 ) 1)
fg, B HEA—EMI. Bk, nTaesHA e+
PR R A o FEUE R R E T i 2550 . R
T LA R T R AR R R AR 22 vk

5% Lk
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