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T RIS . /DU BEVE 2 YL 2T NI IRE6 . Ames IR 45 1 BA T, 30 d MEIRIRE6 4% 570 B 40 1 BT
b AR AREE bR T 25 RS A O BRA E AR, T 0 3 25 5 (P > 0.05); A MRS Hh e 21 Je Tk K 3 3 e 24
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Safety and effectiveness evaluation of hyaluronic acid collagen rock candy
bird’s nest drink

ZHA Sheng-Hua, ZHANG Xing-Long, WANG Jun-Liang, ZHANG Hong"

(Beijing Tongrentang Health-Pharmaceutical Co., Ltd., Beijing 100085, China)

ABSTRACT: Objective To evaluate the safety of hyaluronic acid collagen rock candy bird's nest drink and its
effectiveness on improvement of human skin moisture. Methods The safety of hyaluronic acid collagen rock candy
bird's nest drink was evaluated by the acute toxicity in mice, the experiment of mouse sperm deformity, the mutation
of salmonella test (Ames test) and the 30 d feeing test. Its effect on human skin moisture was evaluated by human
test. Results The maximum tolerated dose (MTD) of hyaluronic acid collagen rock candy bird's nest drink was
more than 20.00 g/ kg-BW, equaled to 30 times of human recommendatory dosage, which indicated that it was
nontoxic. The results of mice sperm abnormality test, mice bone marrow polychromatic erythrocyte micronucleus
test, and Ames test results were negative and there was no significant difference in blood routine index and blood
biochemical index between blank group and casein control group in 30 d feeding test (P>0.05). The skin moisture of
the text group increased by about 10.54%. Conclusion Hyaluronic acid collagen rock candy bird's nest drink is safe
and can improve skin moisture, and is safe and non-toxic.
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JHETT T L Bl G 2246 L% [7) 8 22 Tl aRe it M 15 2808
SFR AL S 2 DS PR, W4 i
#h2, SURE STROMEREET A o BATJRT AR B | 1o
s | (RHEANIETE ), I AR R
—RE . AEW] . JCSCEER LR AR A B R T,
AR AT RN —FE RS, A
TGRA YN YE LAY IRE, RES S AT, MER%
B, FHBETEEBZ R IR B KT, JE BRI . PRAFTE
1 =R B RRRBRR R IE A 1k E R b
I RIRE REGRRIN T, JEMERIH i —Fh, 20 A T
AL, For B kAl & A K (B I R

LR 2 H A, S AT OC Zh RE A IF T T R 9 Ao g
JIFNGURE 57, i UL K IR OK 2 D REBIWFSE, T HLAT WF
FER I, B LI AL i rp 2 W IBCHE 20 ST R 3
s AR AR LT BT, IS 1A A RE RS i i
AN IUIR P, 3T LA S e R AT
T e B MR | It A% T B ORHE — e L HE I
e A5 ) o PR M Dt 2 A OB ARG T, e o L2 i
I LA B KK 7T DIREPEAY, WP HL 2 etk SR 15 HAY
W B IR K A3 S RN

2 MREREE

21 # ®
2.1.1 EIHHRIRHL

SPF X EEEAAI/NER . SD KEAAREH (T KB4
HARAWRAF), LA™l IES: SCXK
(#)2014-0011, 7EFHEEIREE T AT AT IS, HApmrbig
JE: 50%~60%, MEE: 22~26 °C. RI&EHYI Y TES:
SYXK(i)2015-0012.

212 B #H

S FE VD 1) TG T 2H 2 R B s B 100 TR Bk TA97a
TA98. TA100. TA102,

213 # &

75 W 0 TR G DA T KO RE B T, MR O TRS, A
O IR F R N 70 g, HER R, LR 4
BRE S HEAT NS, 23 0 ORHRE i T IR ER A S
6 g/d, AMRERE 60 kg T15F, Yré w2305 ikbEE &5
4 0.1 g/kg BW,

214 B B

4 A A BT AL (55 11 DL e 2 R R AR AT BR A D), 4
A3 MR EUL(H A SYSMEX (A B RO AHt); K
JRAK A3 IAAL (P CK 2wl o
2.1.5 EEZEKA

JK 2 & (blood urea nitrogen, BUN) . & N ¥ & i}

(alanine aminotransferase, ALT) . Tl = B8 (triglyceride,
TG). & #E M (total protein, TP). 4+ % %% % i (aspartate
aminotransferase, AST) . [14E [ (albumin, ALB). If.##(blood
glucose, GLU). fH[& f#(cholesterol, CHOL)IRX | & ( FigE
FARAEBEFR2E A R w)); WILEF (creatinine, Cryiil&( -
T 1 BE-FRAE IS T AR A B H)
22 ZEWHE
221 HmFERBE

(1) /NREMEEERE

020 HELBIRIVING, MERESE, (KEE 18~22 g, R
IR 22 R A 20 g A Gkl eSO I 28 /K 2
A% 60mL, IRA. HUKHEEATEEE 16 h, RJ54/NE&EN
HEH—H 3%, [PE4h, 4502 mL/10 gBW, RitHl&
% 20.00 g/kg:BW. # B J5IELOUEL 2 JH, il bR M
FET ML .

(2) Ames 5

SRH 2.1.2 Hh 4 FhEARIES TG . FRIZSR A H R
S 1.25 g MZEBKER R 25 mL, JHHE 50 mg/mL, T
W 5 fEFRE, /IS 10, 2. 0.4, 0.08 mg/mL ¥R ¥
W BRI 5 AFIE, 43510 8. 40, 200, 1000, 5000 pg/
ML, R Bsp sy BHAE 2 AR SRR VA I RERD B A& [1AR 3 4
PEATIRIS o Fi RO A SRS B0 S A B AR T e
Ames 55 7 i TR BRI 5

(3) /NEEBEVE 2 YL A e

K2 OB AT . BEXT B 2508 K, BAE
X HECR 0.04 g/kg BW 5 & A IRBEMERE . LARE T 1 IR R mT
B e s iR B AR B R A, R
RFH BT 5K 6,67, 3.33. 1.67 glkg BW, 25| BEFR /4l
BHAEGL 33.35, 16.65 1 8.35 g JNZEIE /K E 100 mL, BHM:XT
HE41 0.100 g ABEHERMZRIR /K E R E 50 mL, e AAH R 19
ZARM /N FLHE (0.2 mL/10 g BW). 42 B /N Bl B g 22 e
21 A B K A IR T 5T

4) /N TR

HURHER 25~35 g MMEME L BRI 25 1, [H] 2.2.1(3)
WUT BRI REL AL 5 He BHBER 1K, #2854, %K
INEURE T R I A T U SRR G 0 5

(5) 30 d MEFIREE

0 100 5 SD KR, MEMER. KB shPHabL R S
4, FELH 20 H, MEREARE, B3 A2k | AR 10 I
A A AR . o 3 AN dR . . mRlE S
BIFE Y T AR 25, 50, 100 1%, BIZ= 30434kt
RS 2.50, 5.00, 10.00 g/kg-BW., 45T JERiRL AT N 25 1
XFRRZH, 25 TR 2% 26 11 A ARV hy 18 2R 10T B
LM 30 do RO E SR AG 56 S PR B R R
SE AWM SRR« MLIBREFE bR MV T2 38 5 LA K
R A
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222 AR LRI

AU M 2,13 FESh, BEH 1R, BRI, XL
i A 2R

(1) MEHEbR . bR L IR b

P HACRE 2 S AGI0 S5PP H AR 0 5 45 B
B\ SR L R IIRAehR, Hp e e tERebr e i — ek

ERATHPEEE AR LW rh ek, 14 d JRTOSETS . B
R Z AP TE AT IR A, . B FL B .
O AT B AR AR UL I S e O . 3 W R R A 1
FRE B3 IR 25 3B 43 BRL AR S X B BH A0 BRI S5 R T A2 5
(maximum tolerated dose, MTD) KT 20.00 g/kg-BW, #1234
T IAMRHEERIR Y 200 5, B TAYH.

L a1 N LN L WA X % <1 7 el I )
Bl M B A SRR A 1A B K 45

() GiitEab

FH Excel. SPSS #4758 H1 . WFoE 45 R 4L
SHRUMEE SRR, TESLIN AL RN B > 7 AE Jy 2 vemnn 313
PR, BB R ¢ R, 75 I HEF TS dk 5 AL 196
R EFIGRA ¢ 6, R T EIRAF, KA
o .

3 HER5SH

3.1.2  Ames X%

%% 2 A[ W, %} TA97a. TA98. TA100. TA102 4 ¥
RISFRR, M5 AN S-9, A &4 5 41 nl 25 B 75 B8 A
I E R EASEIE RO 2 45, IRHIE-TUY R

SRR B 4w AL IR

126 3 AT UL, A A% 0 ORI X BR 2 e A
25T EEP > 0.05), TN RIS B PEXT IR4T H 4%
ZRA WEMEP<0.01), # 4 FE4] PCE/NCE WH (T
ZYLLT YN (polychromatic erythrocyte, PCE), 1E4L41 4l i
(normochromatic erythrocyte, NCE)) /1> BH ¥ X} i 4H 1)
20%, 2% BHIZRE St/ BB S A I A L B B mE

3.1 FEFRE 3.4 b BT R

3.1.1 A%z u KRk HH 2 4 FTL, A 525500 AL/ ORGSR & A R 5

M 1 AT, 45 2 Fh kB0 R B RN BUE B PEXT BE 20 #2550 3 E (P > 0.05), T PR BRI FE 1 Xt
20.00 g/kg-BW 505t 114375 B Jo 1 Mg J5 A 1 IO JHE T TR i 2 TEZH 5 X IR b 22 A B EPE(P < 0.01),

#1 PRAMEZOSHRESER(X +5)

Table 1 Results of acute oral toxicity test in mice ( X % s)

PE5 I E/(g/kg BW) NE A WA E /g — JiR A /g ZJARMRE g T U R MTD/(g/kg-BW)
I 20.00 10 20.23+1.22 28.28+1.52 32.31+1.72 0 >20.00
I 20.00 10 20.09+1.23 25.38+1.37 28.07+1.85 0 >20.00
T2 Ames iRIELER(X £5)
Table 2 Results of Ames ( X £ s)
, H TA97a TA98 TA100 TA102
Sl (ng/ML) +89 -S9 +59 -S9 +59 -S9 +59 -S9
5000  142.0+415.0  132.3+13.4  35.0£5.0 37.746.1 156.3£10.0  160.7+19.0  276.7+23.2  280.3%13.7
1000 145.0+18.5  135.7£22.9  42.3+3.1 34.0+5.3 1613203 157.3%25.1  283.3x16.8  281.0£21.0
ZiRY 200 137.3£10.2  149.0£13.5  36.3%8.5 35.3+3.2 168.0+£12.1  162.0+22.6  267.0+12.8  272.0+21.4
40 149.3+143  141.0£149  39.3+4.0 40.0+6.2 1643192 164.0+11.5  283.7+12.7  286.3+15.0
8 144.0+14.5  142.3+16.8  40.3+7.4 37.3+6.8 169.3+13.3  160.3+17.6  284.0+15.4  266.0+27.7
H % |l A5 140.0421.7  148.7+13.8  36.7+4.5 39.746.4 157.7£152  168.3£16.6  275.3+17.9  286.0£10.5
X R 134.7£19.1  147.3%15.3 42.0+4.6 35.745.7 176.311.6  1653+11.0  271.0+13.5  276.3x13.6
FEE X5 R 1351.0£119.0 1274.7+114.5 2627.3+213.4 2245.04219.2 2641.0+126.8 2475.3+111.2 1060.0+130.4 2290.7+172.4

FHE XTI TA97a+S9., TA98+S9. TA100+S9 R 2-AFGHIH: 10.0 pg/M); TA97a-S9, TA98-S9 2K 9-Z5 (Gl HE: 0.2 ug/M); TA100-S9
SR NaN3Gl: 1.5 pg/lL); TA102 + S9 SR 1,8- "R B (G- 50.0 pg/lll); TA102-S9 % MMC(GHIH: 0.5 pg/iil).,
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Table 3 Effects of samples on bone marrow cell micronucleus in mice

S =K PCE $X

ZHK: PCEXL NCE

P51 205 0 P T PCEBUA  UZER(X + 5)/%0 P PN PCE/NCE(X + )
g 5 5000 6 1.2+1.1 1000 904 1.11£0.04
rhEE2H 5 5000 3 0.6+0.5 1000 887 1.13+0.09

T 7lk==¢4) 5 5000 4 0.8+0.4 1000 893 1.13+0.10
IFI 1A ) Bt 2 5 5000 5 1.0£0.7 1000 882 1.14+0.08
A4 X BE 20 5 5000 102 20.4+3.6* 1000 949 1.06+0.06
R R 5 5000 7 1.4£0.5 1000 896 1.12+0.06
rhl a2 5 5000 5 1.0£1.2 1000 875 1.15+0.07
e S7lk==¢4) 5 5000 6 1.20.4 1000 884 1.14+0.09
F 1A et e 2 5 5000 4 0.8£0.8 1000 902 1.12+0.10
FH X B 2H 5 5000 106 21.2£1.9% 1000 958 1.05+0.05
* SR X IR EL AR, P < 0.01,
T4 HEIPPBRBTFEEENTMN
Table 4 Effects of samples on teratospermia ratio in mice
B IR T IIY BIR B EL/ %
415 IPEUR T WESEAS O BIBR%
TH wFEE ML ek RBihe Bk WE
gk 5 5000 105 2.10£0.46  30.5 12.4 15.2 41.9 0.0 0.0 0.0
a2 5 5000 110 2.20+0.45 282 11.8 209 39.1 0.0 00 0.0
i) 5 5000 108 2.16£0.42  28.7 14.8 157 407 0.0 00 0.0
[ X B2 5 5000 127 2.54+021  29.9 12.6 18.1 39.4 0.0 0.0 0.0
PR X REZH 5 5000 405 8.10+0.16*  30.4 19.3 15.8 32.6 0.0 0.0 0.0
* SR X IR ELA, P < 0.01,
3.1.5 30 d R Bil, H/i4xh 32/19, StERAAFIL: (33.98+2.72)% ; I U4

30 d MR, SASYAERKETRL, LREITH
FrPERER, JEFET.

(1) 5 e I BRI 5 R A 1) 52 M)

5 A IF N, B MR R MmarE e . 20401
Er A ] Uy AN AT T AN 72 S G S 11 R S0
Ay a8 ORI R AT REATHAR, 22 TR EP > 0.05),

(2) B SR BUE L8 AR it 52 i

3 6L, &HIEHMERFRMEES. AEA.
BEAN ., SREN. IR, Hm=mE. REA.
JUUBF . IAUE -5 25 11 AR 2R P R4 FL s G B 5 P 2 S (P
>0.05).

32 AFRIEER

MU R IREE 2 538 i B 0T IR e D 2 11 DO e

B, RE 1538 2B,
32.1 —EAR
WA IR AR BRAL S0, J3/4ck 32/19, &4 51

% (34.10£2.90) %
322 AWK

(1) — Mg

TR ] 373 oA W% 51 B I8 3o SR A AN R R,
FEAl . BEAR . KRR, R/MEIRGL R AT

REE ., M. OF ., PRERL. RMEEHL. MH e
(it

F 7. 8 FEH, BHZEWY 30 dF, IREHFAN A
WRE . M OERAR LR 5 AR, RE M, KRR
115D Q2 U o e N o N o I 92 o 3 D ol
P PROME FHE 3 T W B (R R TG B SR 0

(2) DHEE. EH B M. BBk, WEIEEEEN.

VL Sk =3

FEIRRI SR I R 9, IEHM R oKX E R
B, SRR EY 10.54%, 57 85 (P<0.05),
5%t B2 i 2 R B 22 7 (P < 0.05)
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x7 HREIEHE. IE. OF R KR MERTUER(n=51)

Table 7 Changes of avoirdupois, blood pressure, heart rate, urine routine, stool and blood routine before and after the test (7 =51)

X REZH KEH
BN
A e A WEE
M /kg 61.75+11.89 61.85+11.95 60.04+11.97 59.99+11.71
W 45 He /mmHg 111.41£9.05 110.35+8.88 111.39+10.66 109.82+9.18
&9k K /mmHg 68.59+5.42 69.51+6.35 69.65+6.85 69.04+5.85
LHIR 1Y) 77.80+8.81 75.94%9.14 77.84+6.37 77.73+7.66
I 4 Af/(10°/L) 6.65+1.35 6.65+1.22 6.59+1.42 6.42+1.31
£1 41 M1/(10"%/L) 4.87+0.46 4.77+0.44 4.83+0.48 4.81+0.44
1ML £1. 25 [1/(g/L) 146.33+14.08 140.49+13.66 145.84+26.79 139.71£11.95
PR EH EH EH EH
A5 EH EH EH# EH
#8 HARFEENERERER(R=51)
Table 8 Changes of blood biochemical criterion before and after the test (7 =51)
Xt BE 4L HEd
Ef=ga)
AT W=y} AT W=y}
1fit4#/(mmol/L) 4.62+0.55 4.59+0.49 4.45+0.39 4.58+0.45
Hih = 5/(mmol/L) 1.08+0.57 1.38+0.82 1.25+1.08 1.22+0.57
JE [ % /(mmol/L) 4.00+0.72 4.52+0.87 4.02+0.69 4.23+0.76
JR# % /(mmol/L) 5.00+1.14 4.54+1.23 4.68+1.09 4.42+1.15
JILEF/(pmol/L) 71.75£14.77 68.30+13.71 67.13+13.47 69.64+14.97
PR /(umol/L) 316.51+62.09 313.24+67.12 318.25+50.17 316.07+66.59
2 N % 2 B/(U/L) 22.99+13.54 20.46£10.57 23.19+15.75 19.23£12.75
B B F J/(U/L) 23.57+7.70 21.33+7.79 23.90+9.28 19.77+7.00
SR /(g/L) 70.31+3.02 70.46+3.95 69.33+2.62 69.81+3.01
& H/(g/L) 44.87+2.25 44.96=2.60 44.76+2.05 44314258

£ HBEEMNER(n=51)

Table 9 The results of skin moisture (7 =51)

ORI gtess 8 R A K I F EGF 1R PEUT, Kong
SGUITIRE T, WA KRB T i A3 T — R AT

} K5 P2 B A K TEPE R F(EGF-2) , Wi R B B K7
A —— N RE RN S — K5 (AN I T RO R 11 90
e 7100 S 76100 B A3 W, G B R, R DR E B BRI 5 A R G B ]
FUT . FECHER b, 375 W TR R IS 2 11 VAR 1 G ik e

HEd 8.73+1.10 9.65+1.11%#

* HEXTIRL P <0.05; #: dHiE)X L P<0.05,

4 % ®

VAR B 2 BT R B, B IR IR 5 52 A T TR 3R
AIER I R 28 B4 R T 1 8 R R A B, 0 B Ik B R i

wHEWRR . RIFEALSE, IR 2T L
R fe Bk A3 o se AR BRI 5T .

TEARSEG R AAMET, X35 B o R i 2 1 KR 3
R BRI T iR RS . fEAME O
Pk, X EBHRNMERE /N MTD KT 20.00 g/kg-BW,
AH M F AR 20 15, JRICEEH; /DNR B2
LA RS . /NERURS FRTIZ IRG . Ames RIR 45 Ry
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B dn 2 4 R R I A 4R

F10 &

JBAYE; 30 d MREFRIRIS I, SRR E RAF, &R A
r LA A b R I R R -5 A R AR 6 B LA,
o EPEZE (P > 0.05) KA T FNZH 2O BEAG A5 & LA
55 PR BT TR A ORI B R AR, R OB B TR A TR AR
F VKBRS 30 d MEFRXT IR BRUAR DL B B d RIVE A .

e Bz oK 4318 DUKs B BE A2 BEML A 2 41, e
JH 22 J 390 R a7 B Jo 2 e D 1 IO AR s R, S5 SRR
1 3% W o R e I 0 | P RE s AR i B e, B Rk 4
AR E RS, S EnERA REMEP<0.05),
XA 22 et AT B (P < 0.05), 2R H 375 BH Jo iR A
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