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AL PRI B A e B BRI RISM IS TR B, BB T PRSI AUAEE : 2) SR
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BRI TR o S JEAR R R 0 12 A R B T AT MR, R
WFRIFFR MIH 7). LL DNA TARIRI R R (154 b A0 ) DNA 25 8 4 920 ST S0 B
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X5 F R E 578 B i B O AR IR B 320
BAE, AFE, HEA AR KRR
(L PRGBS RFAGRFEURENR, LA FH 266003
LRSS BWHE R EERAF LML, LR Fd 250014)
WE: Ath FRAANSFRESHETEVRAL (HA) DRAKRSGTa, FiE RAAHLAEN
AXAEMETIRAE MUA S RF P A RE, QBB ENEEmad 1A RA-RETHR
Bt (py AUGn) HEAHBAFMARAT. 2R HRLARE VA sk HARA A 7 h HF REH
H&, BWREMM, MG The, ERBRFHESG AN AT, HEA99.2% 10" HA I RAF.
BRI M A 99. 2% 10° 49 HA H RABHE BA OB Th, Sasiihbid+ 1A REH
MRBOLAE b, SRAE RBARG A MNFA T, BB TH 20 ng/ks hEN KR,
it HA OARG oEOR S MAL R AR, BRH —HBEREEAFET A ah90K, Eigis
B 5 WA 6 F Ao A MATKHE.
KR EUAK; R M aTRE NE
Influence of relative molecular mass and dose on absorption of hyalnronic acid after
oral administration in rats
JIANG Qiu-yan "', LING Pei-xue %, HUANG Si-ling %, LIN Hong ', ZHANG Tian-min ?
(1. Division of Life Science and Technology, Ocean University of China, ngdao 266003, China; 2.
Working Station for Postdoctoral Scientific Research, Institute of Biopkh Is of Shande
Province, Jinan 250108, China.)

Abstract: Purpose To investigate the influence of relative molecular mass and dose on absorption of

hyaluronic acid (HA) after oral administration in rats. Methods The serum concentration of HA in rats was

d ined by radioi after taking orally a single dose of various relative molecular mass(M,)

of HA. The A 4UCj.,; of serum HA concentration-time curve was cal d by idal i and

uvsed as an evaluation index of absorption. Results A significant increase in serum HA concentrations of
each M, group was observed at 7 h, the comparison of A AUCy,, confirming that the optimal M, was
99.2x10* among the four M,. Then the influence of dosage on absorption of HA was investigated, the
serum concentration of (HA) in rats was also determined by radioimmunoassay after taking orally a single
dose of various dosage of HA which M, was 99.2x10*. The comparison of A AUCy.,, confirmed that the
optimal dosage was 20 mg kg among the four dosage groups. Conclusion The data suggested that the
effect of absorption might be dependent on M, and dosage of HA. The absorption may be mediated by a
transport protein (HA receptor), and the affinity of HA for this transport protein may also be
M,-dependence.
Key words: hyaluronic acid; absorption; relative molecular mass; dose.

B R (MHEISRR, hyaluronic acid, HAD &1 N-ZAVREHER D- IS RERRTURE 547 LURE
LFSR AT PR PR 5 BN EBE, M, (MFEFRZEBIR N, — s 80x10°~500x10%, HIFEESA
HA 0L DB RATH S S ILAT M, BT ARXCHE 2, SOSARIA HH T f3ke i H) 30 M, BRI TG

TEH I #HK
0531-88937780-

(1975-), Lo, WRWPRRAL M 1B, BRATTMOYRRFEE. B, WRAES, ILiE:

. E-mail: peixue.ling@bausch.com.




. L, @O HA KRR E R B LA, SRBKEE ANERY
B2, A HAMRBAT RS LEFNE, £8 HA DRERERRIG EMFR M, F07EEHRr
HA M T DRRCREFS R B 52 8 ANMXE. XPRIRET HA NRGHBNFERIL FL%8
HEHTE MHA 47, #--55 M ERR HA DRREE R .

1 REHH

HAI (M,63X10°) . HA2 (M,57.4X 10, HA3 (M,992X10°) fil HA4 (3,217.3X10") ¥
ML A EEA YL TR A BT . BB RMRU e M RFI &, EEIE S YR PO,

Y Wistar KB, 260~300g, MitE, WRKZELRIYHLRE.

SN-695B KU e sis v WAL, PEBHE LBRTRIAMEANI—T .
2 EWAHFE
2.1 RWIHYIHE

FERRBHCR, MR HA MREERIE, FESMMRLELSBUM D HARBER T, FkES
RTINS A RIMAT IR BA REMBE, M LRROY. WX+ HA WITEREL
1 3 ep A — 26, (R A RIS HA SR 46-260 ng/mL ™), FL il ieR HA S FEE R WARIE.
F B RO HA WREE/DT 180 ng/mL (& HEH AR HA BREEII) MARMTER. F
AT (R4 120,
2.2 RRHYHERKH
2.2.1 M3 HA CRRARMCENRENR LR G S X 40 R, BOALSY S, WA 8 A SR ER
KRR, HAL 4. HA2 41, HA3 A HA4 4. KRUERWHR (RHAK) 120, BEEAIRE
L2 40 mg/kg HTEREATHRRE, WEFGBT HA FIBHYKN 20 mg/kg K.
2.2.2 GEWER HA CRMRUCRORIE I SR ROAR 32 R, BEMSY A 44, BA 8 AL R
221700 LR, HURWCRETI M, 1 BA TR, KRERARE CTHK) 120, BIE
VEBT LB B4l 40 me/kg A IHEATHRRY, WA T HA FIBAKK N S me/ke KT, 20 me/kg HE.
60 mg/kg AIEA 120 mg/kg Il
2.3 MEHIRER

BRARNMIERABIAZEL, 2, 40 7, 10, 12h T 8B FHKELUUNL0.5 mL, FEppendorf
B, AT L AT L, BRI . A S RAF T80 *CUKA, EATHRP WAL,
2.4 MHH HA & ROOME
2.4.1 B BYRMRLSSERAMHABPE S HA BRI SENMEAR, FH HA L HABP 94y
RHELE, BT HA BUHREREE (RIAD .,
2.4.2 FE BN HA TR REAMTRA R BEIEETRGE, M RIA 3R 540300 4 B 3R
2.5 BRECHR AT IERR

MR HA - B 4% N AR AUC, KRR i HA RIE SR, B HA AL fig b &
HMRSY, BB HA DIRG ARBAESLRS, BOZHER 2RI NI, IR AUC,, RN (A
AUC) RFRBBEIR, A AUC, BKEBRYBRIF. FHALTERB RS 0~12 h MREESR,
[H b8 & B ST R 1Y A 253 S BARR B it A AUC, 100, ARN:

A AUCo125=SUM {(£1-6}(Ci- C mmam) (Cinr- Cma)li2}

KP g, CBHIH i MU AFTRS R I R ERLILE S HA 9% /E .

5



2.6 KIRMSLIEFE
MM Excel AL BHAE, HIELUDME FAFHERIE ( xbs ) IR, tmax N Crran 5B IAME I 7]
AR IE M. AR RAUEZE S LBCRRUR R .
3 LR
3.1 M. 33 HA COBRIR4K 08
N B A D RANR M, HA BER KR Mg HA O52RE 1.

£ BEMEP HA WS R/ (rg/ml) (=8, xts)
Tab | _serum HA concentrations of each group/ (ng/mL) (n=8, x%s)

MIX10°

i A 6.8 (HAI) 574 (HA2) 992 (HA3) 217.3 (HA4)
[ 100.58417.33  135.23124.41 122.45427.80 126.57£30.75 124.10:29.00
1 99.96:6.17  121.21429.55 104.03+21.25 114.9631.06 113.76£22.71

2 8948437.17  109.80420.13 113.11457.04 135.07423.82 176.93446.03 '
4 93.05£2947 2114245443 147.97£55.85 124.82422.52 141.68£38.30

7 90.82432.12  203.69+28.16% 205.31£79.10' 372.27£70.73° 222.60:43.667
10 91.06:30.30  215.89459.89} 139.99:22.87 237.93426.16° 174.39260.09
12 9534:28.87  166.17435.69 140.50+60.51 175.47:33.82 181.88+62.33

LA AL | P<0.05, 2 P<0.01, * P<0.001
Compared with the value of before administration of the same group: ' P<0.05,? P<0.01, * P<0.001

MLV, AEIRER K IR 5 HA YRAER DR, B9 O BRAE TR HhK 3 3 o HA ¥R
BERA AN, WEKAH HA MW RS SRR ETEM. T4 M HA DERAS, MURh HA WREIH
MARAFE M, RRE HA (BN, B Co ZHBE Th L.

PSRBT AT R, SRALIRAALL, FAELS 7h ZA M HA RIEWHE
BFPET R, B4k, HAL4A7E 4 h L5 10 he HA3 4146 10 hy HA4 4145 2 h 45 A9 HA WREERA
BFEVESE . HMAT MY HA WEEFHAR O ERRE, TS HA AN ALERRR BRI
%, WITHEM HA AR RS A

R2 B HBON AG
Tab2 A AUCy, of each M, group

M, AAUC;/ nghmL”
(HA1) 6.8 x10* 5763317995
(HA2) 57.4 x10* 341.834225.67%
(HA3)99.2 x10" 1061.22+291.79*
(HA4) 217.3 x10° 606.65+266.79%

5 HA3 4I4LE: ' P<0.0F, ?P<0.001: %5 HA24I4AlL, >P<0.01, * P<0.001
Compared with HA3: ' P<0.01,? P<0.001; Compared with HA2: * P<0.01,* P<0.001
ZiV5E, ENH-A L FERA AUC 0y WE 2. SITFSHERDR, L HAS 44k, B
A AUCo12n BIRFRT HA3 ;15 HA2 AL, HARBAMA AUCow B FHET HA2 4
HAL A5 HA4 fIIA AUCy 10, BB EWZER
Z LW R, A AUCh125 (HA3)> A AUC).125 (HA4)> A AUCsnn(HAL)> A AUCy 124 (HA2).
BEARHR, HA3 R RERAE, HA2 MBIERRE%: .
Gty LRSTTA, AR M 8 HA DRI BB, HERRROEABRE. Rik

6



BB MK, EERATHO M GEA, 992310 HA BUCRR B .
3.2 TGRS HA DR IR
I3 BN M, FFE SR, R HA3 TR R, KRBEKORE R HA R+ HA

s R 3. .
#3 ENRANETMBZE (he/al) (78 xts)

Tab3 serum HA concentrations of each dosage group/ (ng/mL) (n=8, x:ts)

SBFE/ (mgkg HE)
HEh 5 20 0 120

0 101941993  12657:30.75  99.97417.08  132.64429.80
1 16324+58.09' 11496:31.06  90.1442630  126.88+70.16
2 131143653 135.07:23.82  187.56£60.45° 162.59£111.57
4 14832:35.897 1248242252 1022412721  147.42+40.02
7 186.02£36.73%  37227270.73>  214.90:27.80° 286.47:104.247
10 204.402539° 237.93:26.16° 234.37£54.54° 22387427.18°
12 19504435542 17547:33.82  184.36+54.832 139.76447.33
YRMBRIEARLL: ' P<0.05, * P<0.01, 3 P<0.001
Compared with the value of before administration of the same group: ' P<0.05, P<0.01,* P<0.001
M3 TR, BAEEHA QRS fui§S HA RIETEE 2h & 7h £ 4T WA FRB K, #E
B HA BB, H Con 2 HIRAE 7 h B4, MERBIBRITEH F MRS, SRALIEM
b, BAAZR Th (120 me/ke HEBSN 5 10h 24 M0 HA WRESH R B EWF 8. 5,
5 mg/kg WERASE 205, AR I A AT HA RS BRTEA BEEA ;60 me/kg HELE
2457 20 B 12 h (I HA YRR BRI BE T .
%4 BHRENA A,
Tab 4 A AUCy;y of each dosage group

BB/ (me/kg T A AUCy1zy/ nghrmL”!
5 822.55:168.08 '
20 1061.224291.79
60 892.39423092"
120 772.754375.73

'3 20 mg/kg HEAMIL: ' P<0.05 HEZEHXER
Compared with 20 mg/kg-bw dosage group: | P<0.05

BitH, BEAHMME FERA AUCy, » RE 4. HHESHERY, 20 mgke AEAKA
AUCo ., B FRABMA, ERABEREN (P<0.05).

ZHBATAL, A AUCo.124(20 me/kg B E)> A AUCy.121,(60 mg/kg K E)> A AUCy 174 (S mefkg 1k
> A AUCy155(120 merkg HhTH). HLAERIVR, M, % 992X 10°HI HA, 25K 20 mgkg
W, BUWBCRBEE, AR 120 mgke BER, BIKREE.

A LR SITTR, M, 99.2 X 10° 1 HA. 75 HA FIB b 20 me/kg AEH, REKRBNE.
4 g
4.1 TS HA DARBR A PRAY i R

HA W NTFERI AR, RN ELRBGRNE, B HA GRATHRERKE, Kesa
B HA I8 RER, P MR RIE, BT HA RERZEA AT STIR IR SR R
AR E HA WA, IR MR RESE, MR RGRAMER, FYHERT HA %

7



JSEUE LI 3 P AR 10 A L.

35b, Gegout 251K I Z BERRNG £ 4K RUMA b HA WRIZREE, RATHREH ZABRAR
HIRALIRE, FAAAT | h AL HA ST R IR A BT EIRAIR G, bR B
ISR K, BRMEHDRETAE, M HA REZFMART TR.

4.2 M RAATHHI B3 HA DARIRUIA RIS

FW LR RV, HA DRGSR RIE R ARTHEIA VI M, &/ NEIT, TR M, N 99.2x10°
RO RS . R HA DIRJE 2R LA RE, WA wAZREHENER F, TR
M HA RBRMRY ZEBEHER, BLRRRARKIRLAAMN M AR, ZHRET HA DRR
T fi LA BB 0 T TR

HA SRR D, TRAHEN, HA -1E SRl e =0T A e E R IR 7 v I — Pz
FUR (HA R4 M S5am,  HIXHHZIEE RS HA KR RA M ARXE .

Forrester 2 BT FUAM, HA X E M40 M 7 MBS A RORAAIVRIL, JF AR AR B
fEMAGIR . J04 ISk IR 45 R, HA LURERRBCSCR AR 2RSS, it Aulid MR
RAIBALT o BB, JEIAE EFOGAE BN, KIS A SRR AR, B4
FOBESR )RR, SRS R AR EA, ARSI REAEA TR, MEEARTS
(It RS MR, W HA 5IZ%RAMMNL S, BERm HA HBRBCLCR .

4.3 7ML

SRR YIS RER R 25 RLRAT 8T, BT R, REEAFES R
A, M TRMFBRRS, oA LBEER A, MBGHIGRE—RiRE . BT AERNY
R HA RAERYOSMNENE HA LR R-A I HA, 25-BFBZRAS R0, FILASER MG RA RS
IS BB AR, B AR ECRM AR5 AR G AR SRR

BE W
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A RBG RIS E SR O R R
FRHV, AAE", Eai!
(L AXZHER, LF Fd 250012;
2. L AREAHHPALK HEEHMIME, LA Fd 250108)

WE: B AEEVIASSE (HA-PL) A%+ PL =T HA 0 RSUKGREFA. 7k KRADRE
®5, FREAMNELRS, AHLRERMEF P HA RE. SR HxiRaink, FRZEHE
R LAY Gk ¢ HA 65 RMHA TRRLE M. 7% RAERHSHAEE EHE, 1
5 PLayA A 1 3 At IA 8 o ARSI RIR.

LR EYAEM; B EAY; DRIV

W FM (hyaluronic acid, HA) iEid MRZMARIK, "I KHASRIGETH, HARM
HAMGH WHAS R, HEEEREEMARHAR SR, EAREL, RIFLA4R,
TTER B IEE o BRAENEWRS T, FARHERSTRRE (M) K, BIERFEF, Bk
A A 5 — s R, HAS O RAMF B2 E . R AMHAR ORI, R
BF R AE L AR IRT XM AT R, AT, R R R R 250 1 R AR A
WAL —, METEE TR A BRTRES . WWR R  Sef H R A A S T
RMAMARTEENPE . IEFRLARSY . SR AR, I RARMEC R B A %% AT AR R LA R R
B, g4l (phospholipid, PL) R AA WK NEREG IR, LR TIEN®RE, AHSMREIIE,
WHHAREM AR, it ERSREHHAM DR Y. FEEaAEHREN, BIFMEEE
TIFEF R

WA NAPL YRR, $1% THA-PLEAY, H50KTRMHA-PLESWEHERSAE,
HPCK LA PHARBEIERE(L, BFRPLIHARIREAL AN, JEUHA R & B FFR R PRk
o

18 BRS5H

SN-695B BUFHU S v BURAL (P EFLPBE LR T HAATHIFU—)7) ; LDR4-84C ¥
HRELH CIEREHBEOHU); ZK-801 MBI ARKS R (LEBITAHE ) MS1 HEHRE
A8 (R IKA 27); 188 eppendorf 4B AR HH-W21-Cu 600 ABMIEEKERS ( L
BEyT8HR-5T): MDF-382E @ {RIRVKAE (HAZHEALF) .

HA QLEHEBE WL THR AR, #5: 200406151) : Lipoid E80 E ¥ HF#E /R (4 Lipoid
FIEHARD ; HA-PL HEW (B4, HA L PL (QEELLA S0 1:02, 1:1 8 13, RBEBRSE
MAERREHERENE)  HA 5 PL WYEEAY (A%, 9EFEEaE)  HA RS
BrkA& (HA RIAKit, LREERIEE S EmEREL) .

Wistar AL, 260~300g, BEHE, AR FERE YRt
2 PR
2.1 LW 4HA
2.1.1 FRHE LAY HA-PL EAMAR O BRRICIIRES (EREMEE Wistar KL 40 R, BEWLSI N S 41,
H4 8 H, SBIAAEEEAK (NS MBA, HAXEA, HA 5 PL RRELSHN 1:02, 1113
) HA-PL LA GORAMBR A s ks ).

2.1.2 HA 5 PL REY B AR ZHENE S PAR DRBIH 5 SR Wistar KR 18 H,
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BUAr A 3R, 48 B, ASDABBMIE AR SYR. BREARESPANYBREYA. K
1 HA Lj PL fREN 1: 3.
2.2 MR

ANRER AR (REAO 12 b, BEESREHRM 40 me/ke FRAE. #HAZ, HA XHEA
sl 2y 60 me/kg REE, AR MFRIINMHT HA 60 me/kg . SHEHRLF 0. 1, 2, 4
7, 10, 12h 418 NEERKSAEMS 0.5 mL, ¥ Eppendorf &, HFHMMIEHETEL, UL
M H4E R FF T-80°CUK, HJ HA RIA Kit # 47 il
2.3 WiRRISLEE

REH) Excel S P-4 BEUE, FIBLISESIRMEIRE Gits) R, tnax M Crax 551N A 9 1 R FIE
RIS

1 3¢5 5P HA Vi -fie ) Hh 28 F B AUC, KR 5P HA )& REEEFS, B HA SbLpkmis b
B RS, MHEE HA DIRFG QBB FAZHER SRR, BT AUC, S
(A AUC) KFFNBBR, A AUC) BAEBECKRIF . AHIREBRAEHANT 0~12 h BB IE
9 DRUEH & UL KA BER) 253 S BARR MBI kT 1A AUCo 0 ARN:

A AUC2 i=SUM{ (i 1-1)I(Ci- C mna)* (Cirt- C wua))/2}

A gy GAYHN i RO RHRIL AFT MRS AR L5 b HA (R BE .
3 EWHR
3.1 RRIECLEAY HA-PL S KRR DRI ORI 52

K4 HA FREEWAE 1, Zi-BF AU 1, A AUCo.n BB R 2.

1 _AROBARR LS SYWEMR TP HA SRR/ (ng/ml)  (xts, 78)

o} Al NS 4 HA# 1:0.2 11 1:3

0 115.4£238 1182496  119.9+145 87.9+11.6  123.6+26.7

t 103.549.4  106.8+15.0 131.0£253 92.8+20.6 153.6+24.9

2 105.9430.2  108.0+24.5 1052+£393 799157 14724444
4 107.8444.9  119.2¢194 113.0427.9 83.8x15.1  157.2%293

7 95.6+32.8  207.625.3 241.3249.4 23184451 240.0+41.3
10 109.9432,2 16223292 164.0+41.5 191.4%43.0 209.6£49.5

12 103.9427.6 139.8£54.5 116.7426.3 156.8+71.4 20263434




1fn ¥ (KHAR E / (ng/mL)

B/ h

S 10208 —e— LAY - - 135AY
—X— HARS A —— NS¥ 4
H1 AROBTERLESHENG-HEE n=8

B RTETLLE U, A% T NS 4, SAYAR HA AHESHE 4~12h 9L Rlied, B
HA Li PL JFiltEEN 121 B 13 SLOMAE LN MBI i h HA MRBESET HA xTB4, AR
E3EAMANGHR | h RGP HA MRERUER T HA ARXKAH AR, 102088
YR HA IR 7h 46T HA 4le MK 2 A AUCo 12, MV HEE R T LLE I, R
SRR P B & W EAMCLE R A WAL A AUC.0n 75 T HA XA, EA AUCh, (13 HEH)> A
AUCo120 (1:1 EEW)> 8 AUC).121,(1:0.2 ) > A AUCo.on (HA) IEWISNEYE HA DR EOTLL
BORBGEA M, HA 5 PLESREAWIE, PL AT HA WORRBG A4S PL AN,

X HA BB A FHikaR
£2 TERLTEWAIN Ay
HHR AAUCy >/ (nghmL)
L 02 B OMA 437.24234.2
1. 1 Bama 739.7£221.1*
I 3 Av4H 777.94318.3*
HA %4 381.84340.8

3.2 HA 5 PLIRAMR TR 7 M &R AWAR O RWMUER S
KR HA FRERE 3, 25 MEAE 2, AAUC HIEBAE 4. HP HA s IRA RS
LAY OB A LRI 1 12 3 ST MHLAISAR D “3.17 IR,



