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Study on edible safety evaluation of Cistanche tubulosa
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(1. Xinjiang Agricultural Vocational and Technical University, Changji 831100, Xinjiang, China;
2. Xinjiang Uygur Autonomous Region Institute of Pharmaceutical Research, Key Laboratory of Xinjiang Traditional Chinese and
Ethnic Medicine Resources, National Administration of Traditional Chinese Medicine, Xinjiang Key Laboratory of Research and

Development of Traditional Chinese Medicine Resources, Urumqi 830010, Xinjiang, China)

Abstract: Cistanche tubulosa (Schenk) Wight, a perennial herbaceous plant of the Orobanchaceae family, has a
long history of application in China. However, its industrial development is severely restricted due to its exclusion from
the national food ingredient catalog. To verify its edible safety, this study systematically evaluated the safety of C. tubulosa
according to relevant national standards and regulations. The evaluation included acute oral toxicity tests (in mice and
rats) , three genotoxicity tests, and a 90-day oral feeding toxicity test in rats. The results showed that the median lethal
dose (LLDy) of C. rubulosa was 10 g/(kg+-bw) for both male and female mice and rats, indicating that it belongs to the

non-toxic grade. The bacterial reverse mutation test yielded negative results at all dose groups. In the mammalian erythrocyte
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micronucleus test, no significant differences (P>>0.05) in micronucleus cell rates were observed between the female and

male mice in each dose group and the solvent control group. The in vitro mammalian cell chromosome aberration test also

showed negative results. In the 90-day oral toxicity test followed by a 28-day observation period, rats were fed diets

containing the test substance at concentrations of 100, 50, and 25 g/kg feed, and no delayed toxic reactions were

observed throughout the experiment. In conclusion, under the conditions of this study, C. fubulosa exhibited no acute

toxicity, genotoxicity or subacute toxicity, demonstrating a favorable safety profile. These findings provide experimental

evidence for the addition of C. fubulosa to the national list of food and medicinal substances, as well as for its widespread

application in functional foods and health products.
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Table 1 Acute oral toxicity test of Cistanche tubulosa

. Fd/ s/ 1R /g FET-8h BT
%5 51 . ;
(mgekg ") H 0/d 7/d 14/d W/ R /%
M 10 000 10 20.5+1.1 28.1+1.2 31.8+1.5 0 0
AR T 10 000 10 20.64-1.0 32.741.4 38.641.8 0 0
O 10 000 10 195.243.9 227.749.2 245.8410.1 0
KR T 1 10 000 10 188.0+6.3 268.6-12.2 327.04£22.5 0 0
) A FE RN o 32 ) AE K AT B B A3 O AT IR F W 22 W A0 R Il 2 AR R IR A5 R o T . 1l
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Table 2 Bacterial reverse mutation assay

iR W4,

B . [ 52 T 9 B0/ A

/g TA97a TA98 TA100 TA102 TA1535
— 59 +S9  —S9  +S9 —S9 +59 — 59 +59 —S9  +S9
50 119+12 11147 3243 3041 12212 120410 292+16 287415 1142  8+3
158 11248 118413 33+4 3746 11648 12347 299415 303+17  8+1 1043
500 114410 121410 3643 3146 127411 115412 297416 301+16 154+2 1145
1580 11947  133+9 3143 3644 120411 13548 296418 300+16 1044 1245
5 000 118+14 123412 3248 3248 114410 124411 301413 293+13 1142 1041
BIMEXTER 120412 121412 3143 3743 12348 13347  204+11 293416 1042 1142
WA 11245 123419 3546 3943 118411 121412 29149 302415 744 1243

FHEEXTHE 19084110 2 383162 272415 32974199 2 3254176 24244185 3424+284 1194496 1052+123 277+ 14

®3 HEEERTIHERN(WIE)
Table 3 Bacterial reverse mutation assay (verification)
g L 171 55 T 7% 5/ A~

Fl i/ g TA97a TA98 TA100 TA102 TA1535
—S9 +S9 —S9 +S9 —S9 +S9 —S9 +89 —S9 +S9
8 11849 11548 3445 366 12847 12146 285421 31010 1245 1441
40 11448 12147 3141 3142 12045 12747 290412 30014 847 842
200 120+8 117410  35+5 3343 124411 12449 296+17 297413 9+2  12+3
1000 11547 11449 3244 3644 11549 12348 294421 295417 1141 944
5 000 114+12 11945 3343 2945 12341 119410 283419  296+16 1145 10%2
BIPEXT AR 11245 129410  31+2 3342 11843 128413  299+14 290419 9+5 1244
BRI 11346 118+9  30+3 35+3 121+9 119416 298415 293+15 7+3 10+3

FHEEXTHE 19564254 2 2054162 27719 32974271 22894178 2 3284172 3 336+162 1 286+126 1 008+104 280+12
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Table 4 Mammalian erythrocyte micronucleus test
T PCES/ PCEfEE4
20 5 ) WAl s/ R 2K PCESU/ A TROAZ 4t 2/ %
E - 4 Mt/ '
i3 5 10 000 3.20+£1.10 54.2041.60 1.60+0.55
7.14 g/(kg-bw) X
JilH 5 10 000 3.604+1.14 54.504+1.77 1.804-0.57
. liid 5 10 000 3.80+£1.79 54.7042.49 1.90+0.89
el 3.57 g/(kgebw) X
Vi3 5 10 000 3.20+1.64 55.6041.92 1.6040.82
Ik 5 10 000 3.40+0.89 54.8041.60 1.70+0.45
1.79 g/(kg-bw) X
i 5 10 000 3.8041.48 54.4041.47 1.9040.74
gl FRAB K W 5 10 000 3.60+1.82 54.90+1.43 1.80+0.91
X IR 20 g/(kgbw) I 5 10 000 3.40+0.89 54.50+1.12 1.7040.45
[H A 1k i i3 5 10 000 43.20+2.28 48.80+1.44 21.604+1.14"
XJ e 40 mg/(kg*bw) T 5 10 000 43.60+3.21 48.404+1.71 21.8041.60"

T SR B, P<<0. 01
Note: Compared with the solvent control group, = P<<0.01.
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NSO AW, EIE R R K S R H 4 h
Jei o R A 3 T 2 A A T L Bl 4 A i e e
A WA AR R 5 R X B A AR L ¥ T B 2 (P>
0.05) . Gt P& AR5 &0 T, 2w
6 TR AR 5 1) A% S I 22 285 40 L e 0 1 e 28 3 6 285 SR
Bk e as R LR SME6,
2.5 KRA90d% o &k
2.5.1 AL R A B 0 KRR A K1 O A B Y
5 ]

B AR T AR b R 7 B 2R DR A R I s A R
SEREFE bR o eI, AR A K BURES RAr, R W
B . o B MACAIE 5 28 d i e X 58 30 PNt I GR & 1 P B

FZIVE o 90 o W 373 50 11 1), o A O R4 9] o 2 R
B A i i i B A (IR 1) B IR R B 3 8 B AT
L5 IRZEL A L 3 8 W 35 22 5 (P=>0..05)
2.5.2 BB PN MR XS R BRI R 7 48 B 1 5 ]

MLV 27 48 b (AL 40 L 1 40 i 2128 i)y
M) TE e BE A B AL B W 28R T 5 2 R th Bl =
FUOUL MR T, S A LK L P g
B PR B 40 i 0 2D (P<<0. 05) , B 508 Y 78 1F 3
Fil N B JC ) & -0 C & AN B R Y &
SCo aEe AR R B 2H R By 40 M L A O 2
I £L 5 A 20 40 T B 5 ot A5 o A -5 0 R
22 S It L (P>0.05) .
2.5.3 B PN EE XS R BRI A A 48 B 1 5 o

JH JUE 2 W o AR U ) B SRR, A R A
(aspartate aminotransferase, AST) fl 24+ W ¥ & B
(alanine aminotransferase, ALT) J& ¥FAl FF T i 7+ %

£ G B R S e 0 A PR B X O B A A 4
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Table 5 Mammalian cell chromosomal aberration test in vitro (—S9,4 h)

u o #R%léﬂ
ﬁ'éﬁsﬂ%iixx - g . W W .
w/ el DR w W Z\ - %; g A 3£/j; P
N 0 it " > 0
[N i3 N /A BUA
JEN IEN ZN 1k
I3 % R 0 0 0 0 0 0 0 0 0 100 0 0 —
IR (1 250) 0 0 0 1 0 0 0 0 0 100 2 2 =>0.05
rhe BE (2 500) 0 0 0 0 0 0 0 0 0 100 0 0 =>0.05
e v (5.000) 0 0 0 0 1 1 0 0 0 100 1 1 =>0.05
W HEEC (0.25) 0 1 15 8 18 11 0 0 0 100 32 32 <0.01

T« G PR A2 R o R 0 H

Note: y* test was used to analyze the chromosome aberration rates.
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Fo6 RSMEHELRMMEAEEEIKE(+S9,4h)

Table 6 Mammalian cell chromosomal aberration test in vitro (+S9,4 h)

Y R i AR 2 Y

B ) = ik E ¥ ioll Bt W A%

A5/ (pgemL™") £ Wi W 7 4 Py s e s i 4 /% P
B g i % B]/4 #/A
7 Z % ft

IoF 4t %) 1R 0 0 0 0 0 0 0 0 0 100 0 0
v B (1 250) 0 1 0 0 1 0 0 0 0 100 2 2 =>0.05
v B (2 500) 0 0 0 0 0 0 0 0 0 100 0 0 >0.05
e v FE (5 000) 0 1 0 0 0 0 0 0 0 100 1 1 >0.05
P BEmEE (20) 0 1 5 2 15 18 0 0 0 100 31 31 <0.01

T G RIS S R T

Note: y* test was used to analyze the chromosome aberration rates.
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Figure 1 Effects of Cistanche tubulosa on body weight of male and female rats
7 RBRMEHFKE(n=10)
Table 7 Hematological examination of rats (n=10)
_ i3 i
X 1 I 5 R e 7] X B I 5 3 o 7
H4ii/(10°4 LY 6.2842.14 4.5543.17 4.4941.46 6.0842.17 2.2841.30 2.36-0.98 2.4240.78 2.26+1.01
TR L 4 i/ 6 744+6.2 738+55 76.9+26 76.9+42 71.5+6.2 74.3+94 739452 721+74
Fp e AT AR/ %6 6.9+14 57%1.2 6.2+16 53+1.2 81+18 6.0+14 61+£14 7.1+23
RN/ % 174453 19.5£50 16.01.6 17.0+3.7 19.1+5.2 18.69.0 18.7+4.8 19.3+6.3
W iR Mk 4l it/ 94 12407  09+04 09+04 07+04 1.3£05 1.1+0.8 1.24+0.6 1.6+0.6
W& g Mk 41 it/ 94 0.1+0.1  0.14+0.1 0.14+0.1 0.14+0.1 0.0£0.0 0.04+0.0 0.0+0.1 0.040.1

/R /(10" 4171 11484184 11074149 1069+85 1038+307 11124115 998+91 1060116 1065497
UM/ (104 L") 8.2840.27 8.41+0.48 8.14+0.33 8.284+0.35 7.56+0.34 7.574+0.51 7.594+0.35 7.354-0.26

MLT#E [/ (gl 1474+5 15147 14945 15046 14147 144+7 142+5 138+5

A ERL % 434412 441420 436413 441+14 407+21 412418 407+1.3 39.9+1.3

U5 i g SR [R] /s 14.84+2.2 16.64+1.5 164414 145+1.3 107409 10.9+0.7 10.9+0.3 10.640.3
WEALER > BEMLTE BN IR] /s 24.04£1.1  25.54£1.0 25.6+1.4 249420 208+1.1 21.0+14 21.0£1.5 22.1£1.5
TS IR A L, P<<0. 05,

Note: Compared with the control group, ~P<<0. 05.

PREGSEm W2 8. LW H 90 d ), A M L ME B 2.5.4 AR IR K BRUR AR B 104 5 )

KRB I AR A 36 AR 5 6T BRALAR L, 22 R B e 5 it ROLR TR, Ye R Y 1] 45 70 2 28 0 A K BRI
B X(P>0.05), A5 bR 5 0 B 2 T 8 3 22 5 (P>0.05) 5 i B
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F8 XRMAENIEIRKLE (n=10)
Table 8 Blood biochemical examination of rats (n=10)
#2548 B3 ke i
POl I e 5 71l 2 pog:l I ] 3t e 55 7] A

BN/ (UL ") 160.3421.0 164.6+16.0 160.8426.3 163.5+32.4 156.24+43.8 132.5434.0 175.9432.7 148.94+50.1
BHNEEEEE/ (UL 284438 32.646.8 31.7+47 321448 33.9410.8 3444158 455188 41.9419.1
PRPERERRES /(UL ') 91.7414.2 103.2419.3 97.9413.7 99.8411.5 358427 38.1410.3 357481 36.54+8.7
MEF/ (gL 60.842.3 60.6+1.4 59.04+1.5 60.2+1.9 739452 73.04£6.3 734433 744427
HEH/ (gL 31.24+1.2 309+1.1 301408 30.6+0.7 423428 405439 414+20 420+1.3
BRZA/(mmoll. ') 6.08+0.95 54740.52 5.87+0.69 5.4340.62 6.61+1.14 6.314-0.85 6.08+0.97 6.434+1.01
WUEF /(pmolsL.™")  54.3454 571449 582440 53.64+27 64.843.0 652456 62.0+=4.5 62.1+4.1
49 B/ (mmol-l. ") 79413  75+11 7.1£09 7.7+14 78410 81*£16 7.7£11  8.6%1.3
=8/ (mmol-L. ™)  0.54+0.20 0.51+0.10 0.36+0.07 0.48+0.10 0.4440.06 0.36-0.06 0.374-0.12 0.37-+0.09
JHREEE/(mmolL. ") 1.9940.26 1.894-0.44 1.8240.33 1.934-0.33 2.5940.63 2.254-0.65 2.47+0.33 2.864-0.48
A1/ (mmol-L. ) 5.5340.15 5.614£0.25 5.5740.16 5.734£0.45 3.934-0.27 4.020.20 3.994-0.20 3.9540.37

#1/(mmol-L. ") 142.2+1.3 142.94+1.0 143.1+1.4 143.0£0.9

104.5+1.0 105.04+1.2 105.3+£1.2 104.740.9

142.4+1.0 143.14+1.1 142.54+1.1 142.7+£0.9
105.0+£1.8 105.74+2.2 104.8£2.0 104.04+2.3

4 /(mmol-L ")

$ B 3 B 0L 48 445 TR v ) 2 M e O R DR YR A A
5% B IR T i 2% 25 55 (P>>0.05) .
2.5.5 LM A BUNE RS 19 52

JUE A4S L T PFA 32 354 o B0 ) R W L R B Y
Y, 10 B, iR 5 R 4% 7] 2 A K
BRL 114 2% 0 J5 A R B M O JIE B R R R E L
JOE JBUE | S/ TR B S /B A AR A Y A L
XFRRALAH LE, ¥ JE i 3% 25 % (P>>0.05) .
2.5.6 AL P HEE R A LR R Y 52

06 300 1), w8 70 4 5 0 R O e R R A
A 5 R LS A5 BT TS K b, JC A I, ff B 5
W TG (ol A58 5% 9 , T T €5 0 R DK 4 I L ROIR AR
75 B VR L AL T B O R 3 0 AT K .

2.5.7 LSV AR A 25 R

R T A] 2% 500 6 20 R RCIRAS R4, R LW g
BERAE o 30 R ), 4% 70 o 2 A R B 4 1 o LI
OB YR RS X R AL L e Y
SCBY S 22 S SRR S 6 IR AL RN = ) R R
AR A A PR VR FE b L I3 27 B I A= A FE A R oA D
EES . W LU AR A R K B AZ R 5 R B E
Bk A

3 it

LAVERE IR T R B 25 B Al E o 5
NI e EE B 4 L (b AR N R S R [ 24 ) i
BT RO R, o, i B P O 2 (Cistanche
deserticola Y. C. Ma) & T 2023 4F 1E A g 4t i oy &

%

9 KBREHBREVER (n=10)
Table 9 Urine index detection results of rats (n=10)
PR HLAG 55 48 B

PE 215 A HH (=31 EiEaRi
EH SH pHi R (P/N) (P/N) (P/N)

X} HR 10 0 7.340.6 1.0334+0.011 0/10 1/10 0/10

" i) i 10 0 6.84-0.9 1.03340.011 0/10 2/10 0/10

4 10 0 6.94-0.5 1.02940.011 0/10 1/10 0/10

[=Rilk s 10 0 6.840.5 1.02640.006 0/10 1/10 0/10

X} HR 10 0 6.3+0.4 1.0264+0.015 1/10 1/10 0/10

‘ iR i 10 0 6.14-0.3 1.03440.011 0/10 0/10 0/10

. TR 10 0 6.240.3 1.02240.007 1/10 0/10 0/10

[=Rilks 10 0 6.14+0.2 1.03840.008 2/10 0/10 0/10

TE:P/N A& RTES Y 8S B sz it .

Note: P/N, the ratio of the number of positive animals to total animals in each group.
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F10 KRR/ ELLE (n=10)
Table 10 Organ/body weight ratio of rats (n=10)

(G I 7 I K N = A W N A ) YR . N

BB/

SEAL(TE) BEEORER)

R/ A

B/ /R

SR 0.394-0.04 0.3640.05 0.10740.020 0.014+0.004
574 0.4040.04 0.34-0.03 0.10140.018 0.01640.005
4 0.414-0.05 0.3840.08 0.1104-0.019 0.0174-0.006
Bl 0.4040.02 0.3540.04 0.10440.015 0.0154-0.005

i

2.67£0.19 0.63£0.03 0.1740.03 0.660.05 0.30£0.04
2.6940.15 0.6140.06 0.1540.02 0.664-0.07 0.314-0.06
2.6540.17 0.6040.06 0.184-0.02 0.704-0.08 0.324-0.06
2.7140.31 0.6440.06 0.174-0.02 0.714-0.07 0.3240.05

X 0.69+0.05 0.41+0.04 0.145+0.024 0.03540.011
&&= 0.70+0.09 0.3940.04 0.1534+0.032 0.029+0.009
hiHE 0.70£0.08 0.41+0.05 0.13640.017 0.030£0.010
F Rl 0.6940.06 0.3940.03 0.138+0.012 0.02940.006

3.0640.28 0.6940.04 0.1840.02 0.284+0.05 0.064+0.01
2.92+0.30 0.6740.05 0.1840.02 0.284+0.06 0.06-£0.01
3.0940.27 0.7640.07 0.184-0.03 0.264-0.05 0.064-0.01
3.1840.30 0.7340.10 0.1640.02 0.294-0.07 0.064-0.01

250 T, W K LA B T G M A Al R R T A AR
PRI 25 R it = AH OC B P 27 S 00 4504 A5 IR I, 2 4R
WINAB LW H s o 8 AR PR 70 /D RS Tk
RE XA BRI R BRI, ARE AR
X K B ) S S 4 SO Y 42 A Tk AT k0 20 VR A
A E £ 0 TR T R DL S S m R 7R
WA E A SR B8 BAT £ 5 2 [ AR e TR
e T R T T T DO R 1Y Sk T L 3 st AR
B L OdE O WIgHEE S RK . 45RER,
N ol N T P 7 B S e WA B o L
B BT S B R SR B Eomw Pk . @A 90 d
22 10 BRI 1 F 2 NOAEL (no observed adverse
effect level, JC AT WL A7 3 /E FH /K F ) {4 100 g/kg
BE B RS BRAE A Ry 7,49 g/ (kg-bw) , #fE B
8.76 g/(kg-bw) . 7E 1 [EH7 5 55 i X, 8 16 R A2
VE & EOR A Oy X 2R s e s R
R CASE TN B S FAR g 2 BUEE B
KA RN B . Zr G L REE
AR S BAR B B A A T 45 R B AR B % 4
DU ARG, #8425 ) B O e 5 0 B A R

AT

4 &

=A

AR A A 4 R bR o R B A
T, RGATAE TE RN R Z 2. NREM
FEMIRI Bon , A& 10 LD, >10 g/(kg-bw) , J& T
G 5 3T ant A% 7 R I 00 (40 T Il & 58 AE 0 L 3 ) 4
FELAOAZ R A1 i 2L 25 A0 i % € R W A ) 45 SR 34 0 1Y)
PE, O AE SR AE M s KR 90 d &8 T Mk L 4%
2 Bh Y PR R LI A i A A E AR R B
S 2E R A R WS Z A O S . 2R
A E A T AL AR T kBt R
WA, A HE 2R,

2 &
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