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Study on the safety of Dendrobium huoshanense oral solution
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ABSTRACT: Objective To evaluate the safety of Dendrobium huoshanense oral solutionfor for consumption.
Methods According to GB 15193.1-2014 Food safety national standard-Food safety toxicology evaluation
procedure, acute toxicity test, Ames test, mouse bone marrow cell micronucleus test, mouse sperm abnormality test
and 30 d feeding experiment were conducted on Dendrobium huoshanense oral solution. Results The maximum
tolerable dose (MTD) of the mice to Dendrobium huoshanense oral solution was greater than 40 mL/kg BW, which
was non-toxic. Ames experiments showed that mouse bone marrow cells micronucleus test and mouse sperm
abnormality test were negative. When the oral dose of Dendrobium huoshanense oral solution reached 10.0 mL/kg
BW, no poisoning signs were found in the experimental animals. Conclusion Dendrobium huoshanense oral
solution has no toxic side effects, no genotoxicity, high safety and it is suitable for long-term consumption.
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AN NBIE MR [2002]51 ) s AR B SR 2550 14
Al 44 B PRI SO RS R AL H ] O A T 2 B
JT IS RS B/ NRUS, /NRITICsET, RIS ShEH .

TE 55 A3 LY B 390 22 A VERI g T, 28 s A STt
LA ik B B AR 3 e VRIS TIN5 323K LA I
b AARIERR . MRISPRE IR, etk 45
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FIRA 60 kg IKE T, #E#Ry 0.1 mL/kg.BW-d.
212 FER%HM

SIS ICR /N WA S g sh o 3R 42, SPF 2%,
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[l 40%~70%. L5l iAEh #rVLAs S s oo 34t
2,13 FEBEMKk

2H 24 R H R B B R 2E VD TT G T DU Bk, TA97a.
TA98. TA100, TA102, FH VA 7 505 19 B 4 il v B2 448,
2 Y e BAR SR AT 5250
214 FHAE

FA124 HLF 4307 RV (R AE B R A HD);
TEKS8530 4 H shIfil il A AL (PG FF R A R A R, ¥
1 LWC400 4> B 304 1643 B (RDIT 85 8 Sl A BR 2 )
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#= 1 ElasioRasthREOSHRI#H=10)
Table 1 Effects of Dendrobium huoshanense oral solution on
oral toxicity in mice (n=10)

BET-1E L

MTD
P LR LK/ . "

e £ GErRU4IR)  /mLike)
BEPE 19.741.0  25.8+1.1 0/10 >40
HEPE 197411 28.2+1.4 0/10 >40

3.2 Ames iRIE

KRS VRSO 2. IWIRIGZETR A I, ARIVREE
ZAIEMFIAIN SO 544 (19 1l 28 P 5 B M X B2 A I
A1, T BH A e HE L ] 2 s 850 v - B ek B [ A8 P v 4
2 F50 b BRI AR Ames TREGKTINZE S A A -
IR B BEA BRI 36
WHEHE S R 4] PCE/NCE  FLAEL A I T B X BE 4 9
20%, FFEHRBEEOR o 28 LA o iigont /s BB %
FIFEIR L 3, S RAMEXT REALAR b, R4S 50 B 4 M T
43 FIT0 I 2 25 57 (P>0.05);  FH-PHE X HE 2 A o3 ) J 2

33

3 ERSHMH
T AN I, H2 A 4R W 5 PR L(P<0.01), K]
31 AaMeOSHRR L IR0/ BRI D S 50,
SCEG A, A/NEIE SI AR IE R, A KR, %/ AR R BT
#Fz2 EUAHORK Ames i LE R (n=3)
Table 2 Results of Ames test on Dendrobium huoshanense oral solution (n=3)
Ia] A% PR 7 £ (X+SD)
o bl
ZikH Hug/) TA97a TA98 TA100 TA102
-S9 +S9 -S9 +S9 -S9 +S9 -S9 +S9
2 H
o e 0.0 117.7€12.7  142.3+11.1  32.0+4 .4 42.7+4.7 133.7+12.0 161.7£13.3 253.3+£17.2  291.3+22.3
0.0 118.3£20.5  151.7+18.5  33.3+5.9 43.345.1 142.3+23.8 171.3£20.5 264.7420.6  302.0+18.1
‘;jj:g 8 112.7+8.6 141.3+14.3  32.3+3.5 41.0+4.6 132.7+12.4 160.7+18.0 250.3£21.4  288.3%18.6
40 109.3£15.3 135.749.5 31.0+4.4 36.3£5.5 126.3£16.9 156.3£15.6 246.7£18.5  301.7+£22.7
200 116.7£16.7  147.0+14.9  33.7+4.0 39.7+4.7 143.7+21.4 171.0£21.3 254.3421.2  282.0+19.7
FE i 1000 119.0£20.7  138.3+11.8  30.3+5.9 43.3+5.0 135.0£9.2 168.7+14.7 258.7+15.6  295.3+21.2
5000 115.7€12.7  149.7420.7  34.7+4.7 40.7+3.1 140.7£12.2 167.348.1 263.3£14.7  297.3+15.0
NaNj3 2.0 / / / / 2736.7+125.8 / / /
Dexon 50 2506.7+61.1 / 1163'?153' / / / 846.7+£145.0 /
2AAF 10 / 1673.3+191.4 / 4833.3+185.8 3066.7+175.0 / /
1.8HAQ 25 / / / / / / 906.7455.1

#: NaN3: B % 81; Dexon: Xt — F I 4 oK T AU PR AN (BLSE AR ); 2AAF: 2-Z ke 45; 1.8 HAQ: 1.8- "L R
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34 PMEHBFEEAR
E LA R T IR VBOGE /N BUKG - R 2K A= 36 11 5% 1 U
4. SEAMEX IR A, &R AN RS T & AR
Y00 i 25k 25 5 (P>0.05);  BH X B 20 00 17 428 v - BH P o
MR, Ho2s 50 k5 P L (P<0.01), LA
PRV /N BURS T W JE % A SRR WLER B R ), G 45 IR
HIBAE
3.5 30dRMEFESLIE
F LA e RRAT 238 KRR E %R
5 1)k 2 O P R P S T R B A T MG KA 0 R
B FI R A S S BV B A T B R
(P>0.05)(JL% 5),
352 MERAASRE. ROAAFHYH

FESZIOES 2 JH, R R R A K R A R

3.5.1

F I PEXT R (P<0.05), g & 71 2 4 4k e 1 S 30 K
SR R SR 35 DA ) IRt s T B S v 2
F(P>0.05)(LFE 6, F 7).
353 LI K R f 49k

i3 RV 3 RS b Sy N N AR 4 S INEA )
B VAR TEEUR A2 5 I X HR A LA T i 2 e 25
(P>0.05)(IL% 8).
3.5.4 sFEIEK R AR H

O e A 2 45 591 o 2 S 0 R BRUAE AR A5 HR AR -5 B X
MR ZH L1 T B 51k 25 5 (P>0.05), 2 1L A7 8k 11 R0 52
IO i A Ak R AN R EZm (3% 9, 2 10).
3.5.5 A RBXAMEREERLIERLG A

5 701 2 2L M AR P ST K BR A g i R AR L
PP Xt B2 L A 1 T 8 2 22 5 (P>0.05), 8 Ll AT iRk
XoFSERR A R ERR B S AR H JE B B (IR 11, % 12).

#3 ELUAHORRE/NRMZFEI PCE/NCE HIZNE(n=5)
Table 3 Effects of Dendrobium huoshanense oral solution on micronucleus rate and PCE/NCE of bone marrow cells in mice (n=5)

5] 21 5] F 48 /(mL/kg) R W ZZ YL 4T A i B T 20 Bk A% R %0 PCE/NCE
9 %o AR 0.0 5 5000 10 2.0+1.0 1.01£0.04
5.0 5 5000 10 2.0£0.7 1.00+0.05
I 5 10.0 5 5000 12 2.4+0.5 1.00£0.05
20.0 5 5000 14 2.8+0.8 0.99:+0.06
AN 40 mg/kg 5 5000 104 20.8+1.9% 0.98+0.04
9 %o 0.0 5 5000 9 1.8+0.4 1.00£0.04
5.0 5 5000 11 2.240.8 1.02+0.05
if 5 10.0 5 5000 10 2.0+0.7 0.98+0.04
20.0 5 5000 12 2.4+0.5 1.00+0.05
AN 40 mg/kg 5 5000 106 21.242.4% 0.98+0.03
e ST e L, *P < 0.01,
# 4 BLAHBOMRG /R L E RN (n=5)
Table 4 Effect of Dendrobium huoshanense oral solution sperm deformity rate in mice (n=5)
- W TG 4K
215 i "Li ) B UERS FEL N7 W I 26
m - Mz ) - N
& KE KH PiE Mk FE Wk R
BH 4 %:F R 0.0 5 5000 66 16 / 2 1 1 / 86 1.72+0.33
5.0 5 5000 62 19 / 1 1 2 / 85 1.70+0.29
T 10.0 5 5000 72 17 / / 2 / 1 92 1.84+0.32
20.0 5 5000 70 14 / 1 2 1 1 89 1.78+0.34
MMC 1.5 ng/kg 5 5000 238 40 / 16 9 1 / 304 6.08+0.37*

W SR A S, * P<0.01; MMC: #4254 C,
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Table 5 Effects of Dendrobium huoshanense oral solution on weight gain in rats (g, x £S5, n=10)
53] 215 FEL /m IR 514 %2 8 %3 54 )8 RE
B X HE 20 10 77.846.7 119.0+8.0 148.949.1 170.2+15.0 191.4+18.3 113.7+18.2
ikl 10 77.7+7.9 118.3£8.8 150.5+6.0 170.9+6.7 191.3+7.5 113.6£5.9
P
skl il 10 77.8+8.0 120.6+6.1 150.4+5.1 173.3+8.1 193.0+7.3 115.3+10.0
2 10 77.947.5 120.2+11.4 156.1+10.7 178.249.5 197.3+11.3 119.4+8.0
94 %o R 4 10 79.3+4.8 131.846.9 178.54£9.9 230.0+14.3 283.9£19.6 204.6+19.5
R 10 79.1+4.6 134.8+6.9 176.0+14.0 231.1+14.4 283.5+17.1 204.4+15.5
Tk
R AL 10 79.6+4.4 134.2+8.8 182.1+11.0 234.2+16.6 287.3+19.8 207.8+17.3
[ Rk e 10 79.2+4.1 133.247.5 176.7+12.1 227.0+16.0 277.8422.8 198.6+20.3
x6 EUAMOBRRTKRAEBHEM(x LS, n=10)
Table 6 Effects of Dendrobium huoshanense oral solution on food intake in rats (} +S, n=10)
51 215 B%un 51 52 534 5545 B EE
R X} HE 2 10 97.0+8.2 122.5+8.3 129.4+19.2 138.8421.7 487.7+45.4
il e 10 95.8+12.3 126.9+14.1 128.5+14.1 136.9+15.2 488.1+21.9
R A 10 99.0+11.5 122.4+15.4 132.0+10.4 137.1+18.9 490.5+23.9
it 10 98.6+10.6 130.3£15.4 132.6+21.0 135.7+15.8 497.2+18.7
[ERePopiEl 10 108.6+8.2 138.1+15.2 171.5+16.4 205.7+£18.5 623.9429.5
_— L e 10 111.448.5 131.6+13.8 179.1x14.3 203.7+16.1 625.8+26.8
|
TR A 10 110.7+13.1 139.8+6.7 172.4x17.1 203.3+13.1 626.2+28.6
il 10 110.5+9.8 134.4+14.3 170.0+12.3 199.6+14.5 614.5+35.8
#7 BEUAROREN AR W H R xS, n=10)
Table 7 Effects of Dendrobium huoshanense oral solution on food utilization in rats (} +8, n=10)
51 21 5] FEUn 1 552 553 %48 SR
92 %o B 441 10 42.443.0 243428 16.1+4.2 15.242.2 23.242.0
R 10 42.0+3.4 25.343.1 15.9+1.6 14.942.7 23.3+1.1
2 10 432425 24.3+2.6 17.3+2.4 15.042.7 23.6+1.4
il 10 42.942.6 27.6£2.3 16.9+2.5 14.242.3 24.0+1.8
92 %o B 441 10 48.4+3 .4 33.943.7 30.1£3.1 26.3+2.8 32.842.4
LG e 10 50.243.2 31.1+4.3 30.8+2.8 25.842.5 32.7+1.9
T
bl 10 49.4+2.0 34.343.1 30.343.1 26.242.4 33.2+1.8
R 10 49.0+3.9 32.1£3.6 29.6+2.4 25.342.1 32.3+1.9

e ST R4 Heds, * P<0.05,
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Table 8 Effects of Dendrobium huoshanense oral solution on hematological parameters in rats (x %S, n=10)
EE e
451 ZH 5] B¥un 404000 102/ MmLLEMA/(gL) FIA 10°/L
ik e Hy
ISH 4 %sf HE 2 10 7.06+0.29 131.5+10.6 4.37+0.77 18.7£6.9 72.4+8.8 8.9+4.4
Rl 10 7.14+0.37 133.1411.8 4.82+1.39 17.6+5.3 72.548.0 9.9+3.6
G abrilprenE 10 7.20+0.14 136.7+7.4 4.61%0.56 14.245.3 74.848.8 11.0+6.2
fo %l 10 7.16+0.54 137.5£10.9 4.50+0.55 15.144.8 76.6+6.4 8.3£3.5
BHPEXT HE2H 10 6.80+0.27 131.4+10.0 4.94+1.04 12.442.4 82.6+5.4 5.0+3.3
i ) 41 10 6.77+0.27 126.2+5.2 5.09+0.67 13.142.5 81.5%5.0 5.4+3.7
etk
abailh= ) 10 6.91£0.40 130.8+8.3 5.33+1.01 17.7+8.3 75.9+12.5 6.4+£1.9
f=g il 10 6.65+0.29 130.1+£7.8 4.8420.90 12.442.8 80.0+3.8 7.6+3.0
%9 ELARROBRRENARMAEXBSEIE(x LS, n=10)
Table 9 Effects of Dendrobium huoshanense oral solution on blood biochemistry in rats (; +S, n=10)
P51 451 B&/n Chol/mmol/L ALT/TU/L AST/TU/L TP/g/L ALB/g/L
I XS 2 10 1.39+0.56 34.6+8.8 101.9+30.6 55.5+6.9 25.9+1.6
bt IR AL 10 1.45+0.28 37.246.4 122.5+17.9 55.043.4 26.8+4.0
skl il 10 1.40+0.20 29.0+4.2 117.8420.2 55.8+1.2 27.0£1.7
2 10 1.37+0.37 32.2+10.5 101.6+£32.7 53.1+4.8 25.143.6
B X HE 20 10 1.13+0.23 58.1£23.0 126.4+31.3 53.2+1.3 27.0+1.1
- il 10 1.20+0.29 54.4+13.3 132.2+30.2 53.9+2.4 27.1+0.9
T
L abil il 10 1.22+0.34 56.7£31.6 147.0£51.3 53.1+1.8 27.0£1.6
IRk e 10 1.21£0.20 57.6+20.1 128.0+23.3 53.3x1.7 27.240.7
£10 ELARDRGS AR MDA KRS x S, n=10)
Table 10  Effects of Dendrobium huoshanense oral solution on blood biochemistry in rats ( x +S, n=10)
5 20 51 f8m Glu/mmol/L Urea/mmol/L CR/umol/L TG/umol/L
92 %o B 441 10 6.12+1.49 8.92+2.13 42.1+4.5 0.48+0.17
il e 10 6.19+0.89 7.29+0.81 37.8+10.1 0.50+0.30
O
bl 10 6.19+1.12 9.05+1.88 41.6+4.2 0.45+0.12
il 10 6.02+0.78 6.34+2.41 45.0+7.6 0.49+0.07
[ERePopiEl 10 6.84+0.65 5.44+0.69 35.2+4.8 0.46+0.19
L3 e 10 7.10+0.74 5.55+0.43 34.345.8 0.47+0.19
T
bl 10 7.27+0.64 5.39+1.31 38.743.8 0.46%0.16
il 10 7.30+0.47 5.56+0.73 39.7+4.5 0.48+0.15
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£ 11 BEWARORES AR AL x £S, n=10)

Table 11 Effects of Dendrobium huoshanense oral solution on organ/body weight ratio in rats (x %S, n=10)
5 20 5 FE/n 73 ik /g JH /g A /% B i/ g B AL/ %
A M R 2H 10 175.7£16.5 6.00+0.74 3.41£0.27 1.63+0.20 0.93+0.07
y IR A 10 175.9£6.5 5.92+0.38 3.36+0.16 1.64+0.10 0.93+0.03
e a2 10 176.6+7.2 5.92+0.45 3.40+0.25 1.66+0.13 0.95+0.08
g e 10 182.1+10.8 6.28+0.39 3.46+0.26 1.75+0.22 0.96+0.11
PR RE 20 10 252.3£16.3 8.72+0.87 3.45+0.22 2.48+0.20 0.98+0.05
_— i) & 20 10 250.0£17.1 8.34+0.50 3.34+0.14 2.40+0.18 0.96+0.07
rhil 2 10 252.4+18.1 8.98+0.55 3.56+0.14 2.55£0.29 1.01+0.08
TR AR A 10 244.7+18.3 8.22+0.77 3.37+0.31 2.36+0.27 0.97+0.12
# 12 BB OREX KRS EISIE( x £S5, n=10)
Table 12 Effects of Dendrobium huoshanense oral solution on organ/body weight ratio in rats (; £S5, n=10)
P51 415 f#%/n JHRE/g JHRE L /g 2h/g HALI/g
ISFY 1 X e 2L 10 0.44+0.05 0.25+0.02 / /
isill=ecl 10 0.47+0.06 0.27+0.03 / /
Hr R 10 0.42+0.05 0.24+0.03 / /
iR 10 0.48+0.08 0.27+0.04 / /
A B 2H 10 0.71£0.10 0.28+0.22 2.43+0.13 0.97+0.09
W (sl R 10 0.74+0.11 0.30£0.05 2.41£0.16 0.97+0.06
rhil g 10 0.77+0.11 0.30£0.04 2.44+0.14 0.97+0.06
fp e 10 0.700.12 0.29+0.05 2.39+0.09 0.98+0.08

3.5.6 A REEK A KR 24 RFrm

oG X A A B2 80 RORH, MEMERE, 1
ke AR, O, Bl BF. B, B B . SR
FRBPRMET . KN, TEREWFELRLHB S,
357 SEBRRXILLFRELERY®

BE TR R 2 RO B R R4S 20 1, MEESRE
g R OFFIEE B, FF/N 25k s A . ot i
A 3 HMER. 2 AR, SilEAa 2 RiERL. 3 kR
ASFFMSE . b e ik B SR, X R 1 HERUR
FRILAE XA — R I AR . @B IR BT, B /hER
BNELERIIE R . HP X IRAE 5 MR, 4 R, &
FIEZHA 4 HMER . 1 FURERRA T R BT B A I A R A
. @F W& ZEMERE, M LR, BT EARL
SR ORIE: B RE, WUNRZEHER, 41, FIEH )
B, KIS OWHE: L SAREY, SHMLEE
RAF, BBARIST R, @3 Mk & NS S s
KB R, BBARILR .

4 &

AVETIEIR IG5 R R, Al g o IR B
211 MTD KT 40 mL/kg BW, J& T2k, #ilA ik

WAL BT, Ames 056 | /N Bl E-BE 20 I U IR /)
SRS 7 REIE 1 45 SR 2 D B, R A Mk I R o sk
SN AR, JC B e A ey A2 L7 A= B AR D 38t A 2
30 d MEFRIAER, M KE] 10.0 mL/kg BW B, R
P B RERAE, R UL S Hh B B ARAE, SRR
B, Ao RO SRR RS KRR A
UL, MEMIIRE . AFFIIRESCHIEME AL Li b, Eilaf
PR 22 4, A1 365 e Y5 R P DGt A D, JE B
BRI, B2 S 24 RN R T K R
MRS 8 LA ™ il B AR
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