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FHE.HH R 2 A K Fas(4 - HBA) #9 R4 5 72 2L X F 8 (4 — HBA) & B35 K R A K& Fh Ak P / B3 i B 45 (MCAO /R) A
AMRARNGH RIS FHIE TR RAEEZLH KA MCAO/R BEA, KA M E A BRAR I K 45 A & 20& 8 €48 (HPLC) % #E4T
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31. 805 min; £ MCAO/R HE A 69 5% 2k A F , 8. 833 min £ 25 3% ik 1E , AUC, . #7(9 915.19 £5942.32)mg * min/L, ¥ ML K £
78. 847 min 51 # § 4 - HBd 400 mg/kg J& , AR 4 ~HBA £ EF KRN ik il kid RESRRBHAIINS £
MCAO/R A 69 R ARE T, Riftdh 4 -HBA 69 ¥ T A g K,
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Pharmacokinetics of Metabolites of p — Hydroxybenzaldehyde in Rats
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To investigate the pharmacokinetic characteristics of p —hydroxybenzoic acid [4 — HBA, the metabolite of p —hy-
droxybenzaldehyde(4 —HBd)] in normal rats and middle cerebral artery occlusion/reperfusion(MCAO/R) model rats. Methods The
MCAO/R model rats were established by the suture method,and the pharmacokinetic characteristics of 4 — HBA (the metabolite of 4 —
HBD after intragastric administration) in plasma of normal and MCAO/R model rats were studied by microdialysis sampling technique
After administration of 4 — HBd(400 mg/kg),the plasma
concentration of 4 — HBA reached the peak at 10.667 min in normal rats,and the AUCo-~ was (20 336.89 +9 433.55) mg * min/L,
the half - life period was 31.805 min. In MCAO/R model rats,the plasma concentration of 4 — HBA reached the peak at 8.833 min,
the AUCo-» was (9 915.19 +5 942.32)mg * min/L,and the half - life period was extended to 78. 847 min. Conclusion After admin-

combined with high performance liquid chromatography(HPLC) method. Results

istration of 4 — HBd(400 mg/kg),the plasma concentration of 4 — HBA rapidly reached a peak in normal rats,and the exposure dose
was significantly higher than 4 — HBd. Under the pathological state of MCAO/R,the half —life period of the 4 —HBA was significantly
prolonged.
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200 ~ 240 g SPF 2R/t Sprague — Dawley (SD) K Fil
G e 7 3 30 SR L Sh WA BR A ), VF AT UE S
SCXK <l >2016 — 0002, £ 4% UE*5 2 43004700038286)
12 H 5 2h W) i A 5290 % 5 A7 Wk i 57 L, B H
FE IR R AROK G S R HORL DR A Bl 1 A 0 PR B
T A SR PR B IR 18 ~ 24 °C, A XTI A
40% ~60% .
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2.1.1 KA H MCAO/R # A t & #|

AT 200 ~ 240 g FYHEPE SD KB, B IE
A 0.5 em BV, 24 1.5 em, 43 B K RGN 500 R 3l
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SRR 2 S 1 em AbBY— VIR B T AR LR 2k 1
A MTF BRI, PR FE R LR A K, # Bt ATREE A
18 ~ 20 mm o SR FHUOE 22385 450 1 37 155 000 ASCAS: D00 A o 978+
Ak, L T R I AE ) 20% ~ 30% B3 -4,
SE B — D0 A 3 ik B € (MCAO) o MCAO Ji5 2 h P
R AR R 2 Al Sk vty [l B S50 S ik P, BTS2 30k
1o T B K T, T 2 h SRS T iR R EURE T 0,
2.1.2  KE MCAO/R # & thif 4

Longa5 7 #fl 822 V141 : 0 43 2 JC # 28 T fig sk Pt A
AR5 1 o0 MR R kM vl S T RE Bt , R4 B A8 28 AN
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A WAE, I ] ZE MR 54 43 R RE A & AT E , BIUKF
TREL ~3 G N

PO 22 315 A 0 SRS i i 98 T - AR L Y
i 1L 97 i P 2 REL ) 20% , HLAEFRHETE: 2 h )i i 1L 37
S TR A AR R R Ty e

MCAO /R BEAY LB bR : DAL 2 FeEA 7 i Ak
AR Ty, I As SE BBl A5 SR gii .

MCAO /R BERIPEM 25 5 - 45 0 R AR R R A7 I
R T RE B AR R, Bh s 2= P 4 (2,33 =
0. 82) 43 ; MCAO /R K B 48 ot 22 35 8t A 00 A I 378
MCAO Hj & (100 +£0.00)% , MCAO J5 N (12.65 +
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3.92)% , FHHETE G (54, 12 £7.24) % , & 15 5 K
Sl DK 349 i 11 97 e L R B LR 12. 65% , HL7E P
1 2 h W g i A 1l
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22,1 HEAT Ry E RS

K BRI , SUE P A2 LMFZS 1 em B, 4355
FiEhk, B — VI 1 ARG | 2 S R
Ui J7 Tl A ST K, FE 5 |28 R BR3Tf5 # H 1H1 5
LB TR IR S, i B[R] B SR AL I .
2.2.2  HFEANEAE

R BRI AE OB BT U3 B8 B N B ROB AT X
R ML R G848 %5 S DA R BRUAH 3% |, 1 B URE R P
1,3,6,10,15,20,30,45,60,75,90, 120 min, 3 IfiL &
250 wL AR HER SE UG HE R , Horh MCAO /R ALK R
FEGRIN 2 h FHETE 2 h JGHES HEE IS A S AR i
2.3 mh¥nHE5E%R%

B KB M IEH 2H MCAO/R BiRI4H , fF41 6 H .
SCIGHIASE 12 h, H ARK . IE 5 41R MCAO /R #ERI4H
25 2550 B 400 mg/ kg ZA 23R BLFE 1 mL/100 g B
Z5F 4 - HBd,

2.4 R4 -HBAKRADHT HIEFEHER
2.4.1 EEEAMH

(1% . Zorbax SB — Cis #: (250 mm x 4. 6 mm, 5 wm) ;
WA : CHE - 0. 1% VKBS KW (15 : 85, V/ V) 5 i
P 2 1.0 mL/min; K% 4 2 278 nm; A < 25 °C 5 #EFE
5 :40 pL,

2.4.2 FEEATAE

B4 M RE &, A 13 000 r/min (55538 T 4 °C B O
10 min, B JZ 103 100 wL, A 1 mL Z 1R 2B , 3 jiE
&% 25 B 2 min, 4 000 r/min &[> 10 min, L Z R 2. 15
2 REWINA 1 mL O CERESE FidEAE, 5IF 2 1k
LR CBR)Z , BT, 100 WL Yt 2 A7 # €4k 7% 2 min
V5,13 000 r/min 2.0 10 min, B E R 40 wL, gEEE
2.4.3 FHEEFEFE

TR MEH 52 oy 0 25 5825 (LK FE i & AR
XT BRI 25 24 s A o, A B SR FH e AR £
T (HPLC) ¥ ZE 4700 5 , 25 1 4 - HBA (19 & B4 I [A] 4
7.8 min,4 - HBA g R 47, H TG TH i B LA 1,

LRI R B HL 9. 98 mg 4 - HBA AE B E , &
10 mL 250N, It s A E 25, AF 0 BRI, 7 R il o 1
eI Ky 998,499,249 50, 124.75,62.38,31.19,15. 59,
7.80,3.90,1.95,0.97,0.49,0. 24 mg/L ] R 5 ifiL 3% £
il o LIS MRIE DN A AR R 2R, 15 4 - HBA [R5 7
i Y=0.010 09X —37.550 40( R* =0.999 56), £k 1785
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A B C
1.4 -HBA 2.4 -HBd
A ZOh B 2O+ RfthtBREEE C KXHEF 4-HBd AR
A1 ZHiuatmeitn
Fl M 0. 24 ~998 mg/L, EH: FBR A 0. 24 mg/L(S/N>9),  KEFUN FEILF 3,
i 5 BRI Aff 2 45« il A L rh IR 3 A (Bt ik A3 44 -HBA o 49 RIS e LR R (% )
& 499.00,15.59,0.49 mg/L) [ 4 - HBA M3 =R memr FRCEDR & R
mn o AL BRI SR HPLC ST , 1 d WPATERMES  (mg/L) X+ RSD Xxs RSD
W ESEINGE 3 doZE T I I UERETE 85% ~ 115% 3 499.00  92.3420.43  0.47 99.67£0.74  0.74
E]W,*%%EE@ RSD ,J\$ 15%,?@%%ﬁioi¥ﬂ%§ 1. 15.59 93.78 £0.97 1. 03 100. 38 +£0. 91 0.91
F 1 A d_HBA iyt AR ERBER(n=5) 0.40 92.16 1. 36 1.48 100. 16 £ 1. 51 1.51
B L L 2.5 #E 4-HBd EREY 4 -HBA EREAEAMN
RERE . : - : S
(mg/L) MERTRE  RSD  RHE WERETRE  RSD  mHE AL
(Yes,mg/L) (%) (%) (Fesmgl) (%) (%) M 254 B — BRIl 2k - 3 1 400 mg/kg 4 - HBd J5 1%
499.00 498.541.09 0.22  99.91 497.97+1.12 0.23  99.79 W) 4 — HBA 7EK BUARPN IR 251 B — itia] sk Tl 2.
15.59 15.40£0.28 1.82 98. 74 15.47£0.25 1.64 99.20 R /g - L1
0.49 0.48+£0.02 3.54 99. 46 0.48+0.02 4.24 98.75 700 000
600 000 .

Fe e PRI - A = P K 3 AN LR (499. 00, 500 000 (AL
15.59,0.49 mg/L) ) 4 - HBA Il 3¢ ¥ RE i A0 FE ) 400 000 MCAO/R R4
Iy IHEZE IR T HCE 4h, —20 °C FiE 7d 52 % 3Kk, 300 000
I HPLC BTG 5 W AR RE fRSD 00"

BIUNF 15% , F WM iy 4 - HBA ZELL | 3 Fp & 0 /i
Tigﬁ%{%j:#%gﬁg ﬁéﬂ?% 2 0 20 40 60 80 100 120 140
B2 XKAHEF 400 mg/kg4 - HBd 5K #4 4 - HBA 4

[T 050 25 R 35 o R0 I« 1) R RTAOR il 7
K 3 BRI (499. 00,15, 59,0. 49 mg /L) ()
I SR AR i AL S HPLC V6 I 22 T 4506 1 A0
Avo 3 BUR B2 (1 L3R [ A 3 B B W O A E kT
() 4 — HBA JR$5 M BE VR, HPLC 32510 52 Jir 5 0 1 L
ICH Ao H AR R R (AL As) o 2) FETRUN o AL
AR 2 (IS, FoA AP SR IR B2 SR T A, (4L
BRIk >R ) HPLC 3R E P A U T ARE oy Aso LA 3
Jo RV B 2 b B T U AR 0 AR E A ( Ao/ As) T
A B A0 o 5 R I 2 v it B T g 2% 5 R I Ak ) A
85% ~ 115% JLE N, RSD /NT 15% &353R, o i

Sk E - MR (n=6)

A2 S0 KREEH 400 mg/ kg 4 — HBd J5 Q]
Y 4 - HBA 7E K RIKN B 25812 28003 4.
2.6 HZitFAIE

K FH DAS 3. 0 BT L B SE I, 258322500y
PIAE b5 A AR AR
3 itig

25 25 B R B R A R A, R 2 A
TR BR Y B SR AR SR G e R N > AR Bk B2
B E B AR, 25 A YIRS 2 EE R 5L

A2 A 4-HBA e EBHRABLER(n=5)
RERE BIMAEAREQ5C,4h) kA ERER(-20C,7d) HERAEE(-20~25C,3 %)
(mg/L)  MEA(Y 2 s,mg/L)  EHE(%) RSD(%) MEE(X £ s,mg/L)  EHAE(%) RSD(%)  MEMA(X £ 5,mg/L)  EHE%) RSD(%)
499.00 498.67£1.11 99,93 0.22 498.76 +1.17 99,95 0.23 498.70 £ 1. 14 99,94 0.23
15.59 15.41£0.29 98. 80 1.89 15.39 £0.27 98.70 .77 15.39 0. 28 98. 68 1.84
0.49 0.48 +0.02 98.79 3.19 0.48 +0.02 98.99  4.77 0.48 +0.02 98.46 4.23
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A4 4-HBA ERRKRANNHEHNFHEHK(n=6)

s EF4 MCAO/R #7!
WEA(Xes)  RD%)  WEA(Y+s)  RSD(%)
AUC - (mg * min/L) 19212.29+8874.60  46.2  8224.46£5066.74  61.6
AUCy-(mg*min/L)  20336.89£9433.55  46.4  9915.19+5942.32  59.9
MRT - (min) 31.50 £6.50 206 3273751 23.0
VRT, . (min) 684.70 £ 113.62 166 814.77£183.33 225
12 (min) 31.81 £4.61 45 788424321 54.8
Ty (i) 10.67+5.24 49.1 8.83 3,60 40.8
12/ F(L/kg) 0.06 0. 03 59.6 0.34£0.29 83.4
Clz/ FIL/ (min + kg)] 0.001 £0.001 100.0 0.003+0.002 66.7
Conmg/1) 513.20 £156. 56 30.5  47.48:122.20  49.4

EAUC H e 253k — iF A W & F @ AR, MRT 2 T34 % G 0
), VRT A# G af B £, 11, AFFZH, Tow AL, V2/ F
HEMSHEAR, Clz/ F AFRE, Con FERE
TR A — RV EAE R, 25850 kA 1 sty
2RI AR 2 2 BEE M B DR S T HE S A4
Sh AR A — 225 ) 2 AU G 2B M TR B A T R
PERI 9, 259 AR T 25 W) Ve R i sk 55 A T HR 2 it
5] 25 RTT B A A 7 A AN R R s -2
R FAIGE T HA G A S A T IO , B ST Ak
TEL UL, X5 S AL 03 /0 | AT 76 B0 ) O3 4 0 T g AR
AT S HURE, 328 1 W D0 P U5 =5 A0 U 1 4 o 1 vk
B ARBECAE AT SR R -

I3 B 9% 45 S B8, 4 - HBd 78 1F % K BRI
AUC, - }(59. 14 £16. 48)mg * min/L, £ MCAO/R #&
RIR RN AUC, - FFEF(17.37 £5.78)mg * min/L,
P28 CIRI ()0 BAR 52 ) 4 — HBd 19 245 3l 2 3 7%
4 — HBd W Wik A I V& A 20 1 St 0s /0 3] T B K R
30% ,4EI 4 - HBd JE i 1 AR5 Pk ARG 36 . 22
YE 4 - HBd AR =) R 4 - HBA, A% %8 4 - HBd
A =9 4 - HBA W25 8 524k, AP se b i ar 1
4 - HBA ) HPLC 43 #T 7 ik, G500 % )5 ¥ 0 Jr 2
R AE WA A 1 5B 2 i W B A SR R A R
GIMTITIE SRR AT T 4 - HBA 75K
TR 1) 25 8l 2= R 58 o [T, R T fif CIRT A9 BHUAR 2 %)
4 — HBA 248l 3d BRI RENA , AT 9 rh R I Zepa i S il K
Bl MCAO/R RIS CIRT R FEH 1%, HE H 45 T 4 - HBd
Jo % HACHI =M 4 - HBA W25 8RR R AT T %42,
45 R IR ,4 - HBA 7E IE# F1 MCAO/R LR A
43 WIAE 10. 667 min F1 8. 833 min 3505 , 2 2 11143 51| Ky
31. 805 min 1 78. 847 min, [ T—47 71 4 - HBA i H1
—4rF 1 4 - HBd A5 R , H =35 A XS 43 5 o i 4%
I Rt # AR 5 R TE 2549 AUC 1 Fe i AR
L LEIEH F MCAO /R BRI LR T A AR 531 29
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9 3.44x10% 1 5. 71 x 10°% &5 F W], #EH 4 -HBd
J& , FER FUMZE HF A 4 - HBA (%) 52 55 5 220 K
4 - HBd, H. MCAO/R #5884 i Qi R K F1E % 41,

MCAO /R B {55 R A5 25 (1 4 — HBA (1 £ i 258 14

hn, s At AT AR ST 4E R AT, 4 - HBd HAA R

U B PR VE 4 — HBA TCIG AP 1E T, 4 - HBd B4

ST A M F FH AR o IA N 4 — HB B4 46 AR )i — i 7

AIRETE 4 — HBd P AL Bk R A i 31 1 2R
1 I A A Y A AR S DR A AR TR AR T

BT 4 - HBd 55 & 45 i O 4 4 T A A Sk, TRVBE2H s 2k

B AERTHIIF G 3R b, 984T 4 - HBd FARIEHLE & 4 - HBA

TER BRI B 3 A R AR 5, W At A s 052 0 40 A7 1L

A, IR HOE T TR R FA A A= A DT 2 42 ki O 4

YER, LA N 25 3l ff) BE 8 7 4 — HBd s A= 37 19 1
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