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Subchronic toxicity of huanghuali tea in rats

LI Chang-xi*, DUAN Yu-jie, XIAO Li-jia, et al ("Hunan Provincial Drug Evaluation and Certification and Adverse
Reaction Monitoring Center, Changsha, Hunan province 410205, China)

[ Abstract] Objective To assess subchronic toxicity of huanghuali (Dalbergia odorifera T. Chen) tea in rats. Methods A
ninety-day feeding experiment was performed in 140 specific pathogen free Sprague-Dawley (SD) rats according to the Food
Safety Toxicology Evaluation Procedures and Methods — 2015 Edition. Results During the experiment, all the rats were
generally in good condition and no death was observed. Compared with those of the control rats, there was no significant
difference in weekly body weight, food intake and food utilization rate of final phase, hematology and serum biochemical
indexes, organ weight and organ/body weight ratio in rats of all the dose groups (P > 0.05). No remarkable changes
were observed in urinary routine indicators, eye examination and gross anatomy, and histopathological examinations.
Conclusion Huanghuali tea shows no obvious toxicity, with a no observed adverse effect level (NOAEL) of 22.22 g/kg-bw,
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in rats.
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2000i 4x A 2 i Bk T E AL . SYSMEX €S-2000 42 H
gy e i o3 B A O H AR Ay 2R R HE S 7] ), BECKMAN
COULTER AU680 4= [ 3l 4 b 43 7 A% ( 26 [ ] 3¢ &
/v¥)), URIT-500B JRIE 53 HTAL CREARA R A | ), AR
YA AR A BUBK L F A s A U] R
Bl 4 H sh4eaH1 (35 E Thermo Fisher Scientific A F] ) .
13 542 ¥ 140 2 SD KRB AR
AL REZH | A6 B (ZEIRK) KL L A A
WAERL AR 2H (555, 11.11., 22.22 g/kg) LA B 15 577 %f Bt
PRI (ZEIRK) L BAERL A B 11 (22.22 g/kg)
A, B 20 H, MEMES P . RAFEXT A ARHE T,
2 30 o AR AL A AR BRLAG T AR R B A AR AR
VoS R B L v R0 BRI 52 I 4H K R4 T SRR R 2
WK, B H#EE 1, #EH A 2.0 mL/100 g, %22
90 do a0 0 ) 4 K022 3l ) 1) — I DR R 3, K
SN R B IR 25 T 32 1) R AR B0 %€ 28 d il ok
T JH S W 25 A B i VAR DL A TR R L
S5O RN AR AR 16 h, SR AEDUEE L FHE
BUEEIL, FF00 .

14 FArb5 7k B 2015 (B I etk
PR R AT 3L ) B 90 d ME SRR Oy ik, P
E 1L A T 90 &2 1l 21 85 H ( hemoglobin, Hb) | £ 4l Jifg
& R ( hematocrit, HCT) , 4T 4l }f¢ ( red blood cell,
RBC) . W 21 21 40 Jify ( reticulocyte, Ret) . [ 41 Jify
( white blood cell, WBC) . Ifil /M ( platelet, PLT) 11
B, WBC 325 HE 9 EL 41 i (lymphocyte, LYM) | H
4 K7 41 i ( neutrophil, NEU) | P 4% 40 g ( monocyte,
MONO) . & I P4 %7 41 }g ( eosinophil, EOS) % W& i
P 6 40 Jfd ( basophil, BASO) ], & JH 4 B 3l Ifi Bk
A3 BT AN BT BE I 53 5 10 3% T 00 R E I e A (]
( prothrombin time, PT) . i f& %K 43 &€ 1l 7% B B[]
(activated partial thromboplastin time, APTT) ., #¢ Ifil fif
A1) (thromboplastin time, TT) . £F-4 %5 [ (fibrinogen,
Fbg) & F 4 A Zh#E Il 53 A4 AR HUEE I 53 25 1003
T I % ALT, AST. TP, ALB. CHOL. TG. GGT,
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200} o o AR AL
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22 FREAXF KA R FIAFH® (£ 1.2)
R AR K ], 50 R A, 4557 o o A8 AL
254 K BUIM K Hb, RBC, HCT. Ret, PLT, WBC
B oy 2R TE W B AR Ak

F 1 EAERRX R B A AR PR R (2 £5,n=10)

PR 21%0(g/kg)  Hb(g/L)RBC(10'2/L) HCT(L/L)  Ret(%) PLT(10%L) WBC(10%L) LYM(%) NEU(%) MONO(%) EOS(%) BASO(%)
MEME RAEFIXIR 153+6 744+031 0432+0.015 465+091 705+203 8.54+225 72.41+7.22 20.59+7.57 559+1.81 1.24+0.66 0.17 +0.05
easnlbapi 152+5 7.38+0.30 0.435+0.016 4.77+0.39 705+ 184 8.13+2.43 73.23+5.60 19.90+4.83 5.54+1.54 1.14+0.56 0.19 +0.03
WAERLIR 555 153+£3 7.35+021 0438=0.023 426074 753+£183 8.42+325 73.62+5.73 1931530 5.61+0.80 1.30£0.48 0.16£0.11

1111 15345 7.37+028 0.443+0.020 450+0.89 739+175 8394260 73.24+7.90 19.42+8.07 596+193 1.21+£0.40 0.17+0.05

2222 153+7 745+0.46 0.444+0.023 435+0.19 702+169 8.05+2.31 72364558 20.44+523 5.64+2.01 1.36+0.65 0.20+0.09

WEPE RALPINFIR 157+8 7.57+0.49 042740021 4.17+0.97 681207 8.72+3.29 74.52+543 18524560 5.53+1.19 1.27+0.76 0.16 +0.08
asnlbapi 154+4 741+030 0424+0.013 4.03+1.05 682+184 820+1.52 73.94+6.22 19.59+6.40 5.03+0.95 1.25+0.44 0.19+0.09
BAEBIS 555 156+5 7474040 0.433+0.018 4.13+1.01 661155 8.97+3.20 7534+4.13 17.98+4.46 525+127 1.26+0.46 0.17 £0.11

1111 157+4 7.54+024 043740013 407+091 666209 9.85+2.97 74.48+507 18.77+5.03 5.55+1.52 1.02+0.45 0.18+0.11

2222 154+8 7424034 0430£0.022 416088 628+177 8.71+£294 73.13+3.86 19.83+3.83 571+1.13 1.17+0.33 0.16+0.11
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2 AR E WIR K UL AR PR i (x £5,n=5)

PR 450 (g/kg)

Hb(g/L)RBC(10'%/L) HCT(L/L)

Ret(%)

PLT(

109L) WBC(10%L) LYM(%)

NEU(%)

MONO(%) EOS(%) BASO(%)

HEVE R AR 149+5 755+0.10 0.447+0.024 463121 729+177 8.92+1.56 7424+523 19.14+4.97 5.40+0.90 1.06+0.39 0.16 = 0.09
WAL 2222 14745 744+0.40 0.441+0.018 462058 753188 8.32+2.21 71.14+5.63 20.96+7.50 5.88+1.76 1.00+0.61 0.18+0.08
WEPE AR X AR 150£6 7.45+020 0.452+£0.021 429+£1.01 755+120 8.15+221 74.16+4.28 19.18£5.53 544+ 1.05 1.06+0.58 0.16 = 0.09
WAL 2222 1497 7574020 0.445+0.013 451+1.02 778+ 156 8.97+3.53 73.28+1.82 20.10+2.27 5.36+1.49 1.10+0.44 0.16 +0.09
23 FHwA ?’?Xﬂ‘kfﬁi%«‘f‘éﬁ%"ﬁ (%34) 5 AKP. UREA. Cr. UA. GLU, CIl, K. Na, Ca, P /K
PR LA, &N AR RS A R R ALT. Tl ARk

AST. TP, ALB. CHOL. TG. GGT. CHE. TBA.

=3 WA R B A (A bR

B/
2R

M (x £5,n=10)

TR AR (gkg) ALT(U/L) AST(U/L) TP(g/L) ALB(g/L) CHOL (mmol/L) TG(mmol/L)
HEPE ARG IR 54.51+531 159.37 £22.93 67.98 +3.62 33.39+4.56 2.05+0.33 0.87 +0.30
T HI R 54.40 +5.90 140.20 +22.28 66.04 +7.06 32.68 £3.78 2.00 + 0.41 0.82+0.38
HAERLIE 5.55 52.76 £ 6.42 145.95 + 18.64 68.83+5.10 33.95+5.38 1.95+0.21 0.90 +0.27
11.11 52.97 +8.04 154.28 +23.54 68.27 +3.71 33.97+2.89 2.00 + 0.45 0.80 + 0.30
2222 53.58 +7.40 146.83 + 17.33 67.77 +5.30 33.41+3.88 1.93 +0.37 0.77 +0.30
WM ARAGIERT IR 52.57+6.36 145.27 + 18.15 67.95 + 4.68 33.04£3.28 2.16+0.41 0.89 +0.26
TSN R 53.98 +5.86 143.01 + 12.00 66.41 +5.49 33.09 + 3.47 2.15+0.23 0.83 +0.39
HAEFLS 5.55 53.60 £ 5.21 153.00 £ 22.69 66.41 +3.81 33.17+£3.09 2.08+0.31 0.88 +0.29
11.11 52.71+3.20 156.97 +20.84 68.20 = 8.45 33.83 £4.89 2.04+0.55 0.90 + 0.55
2222 53.86 +5.59 143.77 + 15.47 68.00 = 4.43 33.56+1.72 2.10+0.44 0.98 +0.35
T 415 (g/kg) ALP(U/L)  UREA(mmol/L) Cr(umol/L) UA(pmol/L) GLU(mmol/L) K(mmol/L) Na(mmol/L) Ca(mmol/L)
e ARALFIN IR 1212+ 17.73 479 +0.55 54.85+3.29 54.03+8.72 536+ 0.77 6.42+0.42 13738+1.6  245+0.08
T R 121.3+13.14 4.88 +0.41 5471+£2.70 54.05+6.96 531+0.41 6.50+027 137.98+0.84 2.56+0.11
HAERIZR 555 130.1+11.48 4.96 +0.56 55.80+3.24 5239+7.88 5.12+0.61 6.50+049 13837+1.02 2.51+0.23
1111 120.6+12.73 4.99 +0.76 54.99+3.72 54.26+9.29 5.12+0.77 6.68+0.52 137.37+3.62 2.48+0.10
2222 130.1+16.18 4.85+0.78 53.86+£2.66 54.39+5.03 5.25+0.66 6.42+0.46 137.90+0.88 2.47+0.09
PR A AT R 125.4 + 14.43 4.95+0.54 52.19+5.55 51.26+8.99 5.13+0.50 6.53+0.52 137.36+1.02 2.18+0.46
VNI 121.1 + 13.00 4.82+0.36 52.81+4.21 53.62+5.14 5.37+0.43 6.60+030 137.78+1.32 2.16+0.51
HAEFIIR 555 125.7+£19.82 4.98+0.51 53.32+£3.12  53.52+8.76 5.35+0.55 6.52+0.44 138.14+1.48 2.07+0.55
1111 132.7+18.14 4.95+0.48 51.99+508 52.22+6.55 5.27+0.51 6.58+043 138.86+1.66 1.95+0.37
2222 133.8+1835 4.91+0.50 52.19+£4.92 51.01+4.52 5.35+0.50 6.57+047 138.86+3.44 2.05+0.13
T4 AR TR I (TEH) KREAEFRIREM (X £5,n=5)
PR 4150 (g/ke) ALT(U/L) AST(U/L) TP(g/L) ALB(g/L) CHOL (mmol/L) TG(mmol/L )
i3 S PO 57.79 + 4.55 166.99 + 20.92 67.15+9.14 33.40 +2.39 1.90 + 0.42 0.95 +0.30
HAERIE 22.22 57.08 +9.90 154.41 +16.39 68.09 + 6.90 33.85+1.59 1.92 +0.39 0.84+0.12
WM R IR 56.93 + 6.86 159.09 +20.21 68.14 +7.51 33.38+3.08 1.96 +0.46 0.90 +0.22
HAEAIR 22.22 56.29 +7.58 153.48 +28.27 66.92 +9.27 33.57+2.17 1.92+0.39 0.97 +0.44
R 41 (g/kg) ALP(U/L)  UREA(mmol/L) Cr(pmol/L) UA(umol/L) GLU(mmol/L) K(mmol/L) Na(mmol/L) Ca(mmol/L)
e F IR 149.00 + 32.65 5.59 +0.45 55.97+294 50.38+8.18 5.09+0.41 6.53+0.51 150.68+124 224=+0.11
WAERIE 2222 1424 +23.67 5.29+0.39 56.92+3.07 50.64+7.69  500+0.54  6.79+0.67 149.36+4.77 220=0.06
W R 137.8 +24.99 5.30+0.85 56.99+4.44 4898+770  530+0.57  623+0.89 149.40+1.09 224+0.09
WA 2222 132.8+29.72 5.41+0.54 55.18+£2.48 51.96+4.07  539+075  6.60+0.19 150.60+£257 224+0.07
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24 FHRAFI KR kb hiiign (£5)

APTT, Fbg. TT /KF3 oI A5 1k

5 X R T, AR AR AL S R ROt PT
F= 5 BAERLSON KRR B MR FRE I (2 £5)
REEARW (n=10) WER(n=5)
T A (g/kg)
PT(s) APTT(s) Fbg(g/L) TT(s) PT(s) APTT(s) Fbg(g/L) TT(s)
Ttk AALFRXT R 89+13 112+1.6 21+03 37.1+7.6
TR R 9.1+1.2 11.0+1.8 23403 36.2+73 72402 126+2.8 1.8+0.6 347+7.1
BB 5.55 9.0+1.2 109+1.5 20+02 354+76
11.11 8914 11+17 22£02 36.0+7.0
22.22 9213 10.8+1.6 23+03 37.6+7.4 7.1£03 11.9+2.7 20£03 354+59
A KALFET R 8.6+12 11.4£19 1.9+04 353+7.0
T xR 8.9+1.0 113420 2.0£0.3 37.8+6.5 7.1£0.2 11327 1906 35.8+6.1
HAEALAS 5.55 88+1.2 112+2.1 1.9+04 36.8+6.6
11.11 8.7+1.1 11.7+2.1 18403 35.8+6.4
22.22 89+ 1.4 11.5+1.8 21404 37.8+7.0 72+03 12.6 +2.6 20+04 349+75
25 BREXNRAZEZREET T ESR ZAHF KR FEN G EE PSRBT B2,
(& 6.7) SRR IR, &R E AR A4
FT 6 FALRIAOS KR BT REGE M (8 £5,n=10)
PR A (gke) fiki (% ) (%) TR (% ) T (%) (%) (%) LICFE) (%) HHE2IE) (%)
et RACIERT AR 051+0.07 034+0.04 0.114+0.035 2.79+028 0.72+0.08  0.19+0.04 0.89 £0.12 0.333 +0.054
TR IR 0.53+0.08 0.37+0.08 0.108+0.044 287+034  0.76+0.10  0.18£0.05 0.87+0.10 0.349 £ 0.057
FARIAL 555 0554010 0.41+0.08 0.109+£0.030 2.92+020 0.72+0.12  0.16+0.03 0.84 +£0.12 0.306 + 0.066
1111 051+£0.07 038+0.09 0.115+0.036 2.86+025 0.75+0.06  0.18+0.04 0.90 +0.13 0.353 +0.051
2222 056+0.09 039+0.08 0.119+0.044 292+037 0.76+0.11  0.17+0.04 0.88+0.14 0.320 + 0.091
MEbE R AL IR 0.59+0.07 039+006 0.115+£0.028 291+025 0.77+0.08  0.18+0.06 0.23 +0.04 0.072 +0.015
el papiict 0.62+0.10  041£0.05 0.110+£0.027 295+028  081+0.11  0.21£0.05 0.25 + 0.06 0.086 = 0.023
HAERAS 555 0.58+0.09 044+0.07 0.123+0.046 2.98+036  0.81+0.12  0.18+0.07 0.23 £0.05 0.073 £0.016
1111 0.61+£0.09 039+0.05 0.120+0.029 284+031  0.77+0.11  0.18+0.06 0.21 +0.05 0.090 + 0.023
2222 0.63+0.09 043+0.06 0.113+0.035 295+023  0.79+0.13  0.22+0.08 0.25 + 0.08 0.083 + 0.022
FT 7 BARSOS KBRS WIAR KRBT R EGE M (v £5,n=5)
R 45 (g/kg) Wik (%) (%) M%) k(%) k(%) BRAR(%)  ERIUR(FEMO) (%) B2 CIEAE) (%)
M RN IR 0.53+0.07 035+0.07 0.102+0.036 2.81+029 0.68+0.08 0.19+0.02 0.86 +0.08 0.309 = 0.038
HAERAR 2222 0.56£0.08 036+0.06 0.105+0.039 2.74+035 0.71+0.06 0.18+0.04 0.83 = 0.09 0.305 % 0.053
WEME VAR 059+0.09 037+0.08 0.111+0.025 293+035 0.74+0.13 0.18+0.06 0.27 +0.06 0.074 £0.017
WAERAT 2222 061 +£0.11 039+0.07 0.117+0.030 298+031 0.77+0.10 0.19+0.05 0.25 +0.05 0.081 +0.019
26 FARFZAAKXABRIE AFALARRBREST 3 W #
WHem I R, R R B AR B A AL R X ]

LR MR AR AL, A B R | T AT, ol bR A TG 7
T, BREE R DL ST AL | K i B Al S R B 1R
AR LRI, W 2% 20 K B AT IR H R AR S
o B A A, PRAG LS RPN L IR E A L
pH {F | 7 2 W R8I0, 259 0K DL 5 5 4% AR BUOR A
ik 1) DA HIR UL 445 SRR DL S S5 5 AL 0 By A A
e B v R T AR AL 2 M RO BRI L L AT
JELM LR LE B SEALCERER ) SE TR AR B A8, B
AR DU 5 N A SR B 2R

B i % 4 B O A BRI TR LR ATT H i Ok T
M FE R, R NS IR R oAt & L 2 PF MBUAR R
T, AL SEE R E A R L e AR RS
BURF 5P —T0Na VIE 55 . HAT, SRR R
P2 VRIS 0 O ARE, JT R 22 P PPA X I
FHE A, 48 = B AE B2 0 0 o (L B A R A
Fs RIS, O B2 9 05 2 0 8 i i A 2 VD
Ay, AT IE BN PURIIT &2 it ¢ R 1 ] 5 i R
PREED]
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S P B MR FAF ST (90 d MEFRIRES ), A
BRI ] N RS2 4 i iz 32 4 o il B 3l ) 1 5 A
FHMERT R - o6 R AR AR H, #1254l 11 NOAEL
(no observed adverse effect level ), i T — 25 i) 18 14
B 1 1 50 7] R A 25 o R e 4 il PR
i HE S HERL 22K 4l 5 78 K RS 1R 45 7 32 1AW )5 4k 22
WLEE 28 d, W] A B2 A7 1 ) T I R A LA AT
R v AR e oni M, ASHIE 5 45 R WoR, L 5.55.
11.11, 22.22 g/kg 5 it 19 B AL AL A 45 R ERVE H 90 d,
WEII ], S A KR E RAF, 55X IR R, 45 7
R AR BURE . YR AR 3 i 2
LT A= AT b DA R W 5 3 it S E 2 2R B4R B
YT W] d AR 5 DR E SRR AR L IR R A B A i )
THVZH 2805 BAG A5 25 R UL B B 5 2 iR W A R
MR, BEOR, AR AR T, RIS B AL AL
XF SD K FUA W b A A8 P B AR, L NOAEL oy
2222 g/kg R HE, iK B BAHESE H % A 1Y 88.9 fif .

HAip, BN EERFE M HAEE " T A4 THRE
FBIHT B B, AAF 5% BT T 2 AE 345 DL AR AL ity £
— Rk, T LA A K AR AR T S5 AR S A (4%
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