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Comparative study on toxicity of intravenous and intraperitoneal injection
of Hydroxypropyl-pB-cyclodextion in rats
LIU Yan', CHENG Xiao-xiang®, GUQ Chuan-min?, CHAI Zhen-hai' , ZHANG Zong-peng'
(1. Tianjin Institute of Pharmaceutical Research, Tianjin 300193, China; 2. Tianjin Center for

Drug Safety Evaluation and Research, Tianjin 300193, China)

Abstract : Objective To observe whether continuous iv and ip of hydroxypropyl-p-cyclodextion (HP--
CD) induces cumulative toxicity and determine the target organ and severity, and to compare the toxicity in
the two ways of injection. Methods Rats were daily given HP-3-CD (200 mg/kg) wvia ip or HP--CD (54
mg/kg) via tail iv for 30 d. The general conditions of rats were observed, and parameters of hematology,
biochemical and histopathology were measured. Results Rats ip with HP-8-CD (200 mg/kg) showed dif-
ferent peritoneal irritations. Other rats were in good condition, without abnormal parameters in body
weight, food intake, hematology and blood biochemistry. However, histopathologic investigation showed
that ip and iv of HP-B-CD caused changes in kidney: the marked vacuolization of the renal tubular epithelial
in the renal cortex, cell swelling, round vacuclar of the cytoplasm. They also caused changes in lungs:
foam cells in the alveolar and the alveolar septum. Conclusion Consecutive ip of HP-3-CD (200 mg/kg)
and iv of HP-B-CD (54 mg/kg) for 30 d show obvious nephrotoxicity and pulmonary toxicity. No signifi-
cant differences appear in the toxicity caused by the two ways of injection ip of HP-g-CD (200 mg/kg) can
cause peritoneal irritation in rats,
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HZ Hsr/2 w47 LEICADML B2 j5# B R &
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2.1 HAS5HRYHG

KEIEX AN 4 4,54 12 2, HEs
., 5K ip 5% WA HE 10 mL/kg 4, ip HP-p-
CD 200 mg/kg 4H,iv 5% B & # 10 mL/kg 4, iv
HP-B-CD 54 mg/kg 4. /-4 H IR A 25, 251k
A 10 mL/kg, B R EF 4525 1 IR, ELLHZ 30 d,
2.2 HP--CD HH & NI

TE 45 2530 18] , L EE K B — R A R E 5 425 30 d
JRHIW B BRI Y, BT MBI AR M E A
(Hb), £ZL 4 s (RBC). E 41 fig (WBC) . Ifl /) &
(PLT) \BEIMATSE (PT) LI 4HH (Ret) .3k B 40
B (L) R A (ND PERR 41 (E) .3 40 i
(M), M AEHERHEAREEE (ALT) . RLH
RERME (AST) . MEHRE (ALPD).REX
(BUN) \LEF (Crea) . S HZLZE (T-BIL) | JLAR # Al
(CK) ZLBR L A B (LDH) &, #47 &% P
o A H R R A
2.3 HiEsmE

THE VTR R P4 H) ¢ R 38 SEAT A0 4, TH B R
% Fl SPSS 11. 0 fi NPar Tests Mann-Whitney
Test AT ERUFEHELRMEE LR
ER
3 #X%

3.1 HP-B-CD xf X R —#£E 1K B9 % i

FEGAEBHR TSP IE T, KB — R
RIEF IR B ORISR RNRE WY, TEE.
RE MENREEAZ LI, SR S5k
FH

FELZ53 1, ip HP-B-CD 200 mg/kg 4 KR —
42 B IR AR BE AR, LA TR B R e L 3
e R4 5 26 45 24 U B0, L4k 0 B 6D SR, L 4 A 2
RREAR , Fr L e [H) 45 4
3.2 HP-p-CDXMKRBREREHNHM

#5245 30 d, HP-3-CD 4 K Rk R & 54|
WANBEH LR EEER., GRMLE1L.

3.3 HP-p-CD 3 kR BB RN

F1 HP-p-CDip 5 vz 30 d A X BAERENHW (xLs, n=12)

a5 il HEFAT A/ g HERER R/ g
(mg +« kg~ 1) 0d 14 d 28d 0d 14 d 28 d
ip 7 & 4 500 143.2+8.6 244,0%21, 2 324, 2414, 4 124.5+4, 8 177.8+ 7.5 215.0+12. 2
ip HP-3-CD 200 143.24+7.1 243.7+ 9.8 311.3+13.2 125, 25, 2 184.5+19.7 231.2424.1
iv % 500 142.547. 4 229.54+ 7.0 296.3+11.6 124,345, 8 176,34+ 8.7 218.24+10.9
iv HP-B-CD 54 142, 346.9 238.7£14.7 314.24+25.8 124, 845.7 173.8+11.7 208.2412. 2

#5745 30 d,HP-3-CD A K RAM W HE S5 HE
Xl VS VLA LR L B B 3 2 e
3.4 HP-p-CD W KR M AFIEIzS 8 mEFH
=1

%525 30 d,ip HP-B-CD 41 M Rl N B35 4 4
VWKL R B, iv HP-B-CD 419 Hb.RBC B % % #5
BHAR.PT WA EA RS E X ERYH

Gt # B L (P<0.05)  HEEZ LB ALK, ZEE

HP-8-CD FE e i, ZFRWFE 2.3,

3.5 HP-p-CD X} X B i 7% 4 1k £ 45 57 1 5 W
#4745 30 d,ip HP-3-CD 4 Kk B ALT. ALP,

Crea . T-BIL MG B F(CI ) 5& WAL EE

#= 5 (P<C0. 05) ;iv HP--CD #H T-BIL 5 % %5 % 41

HEEBEME R (P<0.05), & ip HP-3-CD 4
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3.6 RGEPHRER
HP-3-CD ip 5 iv 25 H T rsh B W E B A8
. H A ip SHZHAM 2 HahW'E R\ A b, i

#5, 2 3 49 10 A R TR 28 o 2 0 PR IR T DAL e A o B A L
%2 HP-BCDip5 ivi4zh 30 d MM X R MK FERNZM (xLs, n=6)
Mo A/ (mgekg™!) Hb/(geL-1)  RBC/(102 . L71)  WRBC/(107 - L71)  PLT/ (10% « L71) PT/s Ret/ %
ip Mt 500 175, 2412, 5 71,7740, 43 11.48+4.89 875.24202. 6 14.27£1.02 0.4242.1
ip HP—[}—CD 200 177.5+ 8.0 7.7240.47 12,7142, 16 922, 74174.1 13,2841, 24 0,354+0.8
iv A 500 170, 8411, 7 7.83%0.70 11,6042, 36 938.0+148.0 13.18£0.73 0.4540.8
iv HP-p-CD 54 172.2+16.3 8.05+0.78 10. 78+2. 27 914.74£136.7 13.08+0.53 0.5343.9
Fiil B/ (mg kg™ V) L/% N/ % /% M/ %
ip HiE 4 500 59. 468, 54 31.27+6.52 0.9241.01 7.7941.20
ip HP-g-CD 200 60.42+3.60 30,8841, 81 1,46%1,02 6, 7640, 81
iv # S 500 64,0945, 04 27.494+4.57 0.55£0.71 7.6641. 54
iv HP--CD 54 58.9043.49 31,98+3.67 0, 840,99 7,860, 92
#3 HP-pCDip 5 iv 4475 30 d f ik ok B i B 22 S AR MO R 0 (x L5, n=06)
M9 R/ (mgeke™") Hb/(g+ L™  RBC/(10'2 .« L-1)  WBC/(10° » L=')  PLT/(10° « L°1) PT/s Ret/ %
ip i & ¥ 500 164.5+8.3 7.2240, 65 10,9441, 95 876, 2160, 8 14,2241, 32 06043, 6
ip HP-g-CD 200 167,3%7.3 7.5940, 48 10.64+1.84 960, 7+£163.5 14.0740. 62 0.434+2.7
iv % 500 153.847.3 7.1340,29 11, 27+-3, 03 909, 5135, 8 14,7340, 52 1.1745.1
iv HP-g-CD 54 168.246.9" * 7.4940,20* 8.9942. 60 998. 0146. 3 13,7740, 69" 0.85+6.3
Mo M/ (mg » kg™!) L/% N/% E/% M/ %
ip MEE 500 66, 254, 21 24.14£1.99 1.36+0.99 7.65+1.63
ip HP-g-CD 200 63. 6142, 82 27,8543, 04" 1.1740.95 6.96+1,23
iv % 500 65.3442. 00 26,891, 62 1,1040.70 6,151, 44
iv HP-g-CD 54 62,894, 54 29.18+4.61 0.5540. 98 7.2640.88
S b, * P<<0.05 "t P<C0.01

%4 HP-P-CDip 55 iv 4425 30 d 3 a8 K B 0 4 4L SEAR O I8 (x L5, n=6)

M5 FE/(mgekg™!) ALT/(U-L7')  AST/(U-L7')  ALP/(U«L~1') BUN/(mmol+L™!) Crea/(umol+ L") T-BIL/{(pmol+L"1)
ip 1 % ¥ 500 30.1%3.8 161.2+23.2 341,636, 2 9.18+1,35 48, 6+3.5 2.40+0, 24
ip HP-g-CD 200 25.04+2.8* 151.8:+23.4 281, 4446.8* 10,1440, 78 55,843, 2" " 2.36+0.27
iv 7 % 48 500 29,1%4.5 146,018, 4 274, 14478 7,630, 67 44,644, 9 2. 484014
iv HP-g-CD 54 30.0486.0 155.2426.8 322,1:£57.5 7.1140.73 47.146.6 2.2140,15*
oo 4/ (mg « kg™ 1) CK/(U«L~1) LDH-L/(U+ L1 Na/(mmol » L'} KV /(mmol+ L7") Cl™/(mmol « L71)
ip WA 500 1250, 8+358.7 1 387,6+343.2 141,1%2.0 5.75+0.28 106,741, 6
ip HP-g-CD 200 1086.5+327.0 1 260.9+439.2 141.341.1 5.4740. 36 105.041.1
iv R 500 989.14291.8 1178.4:+427.9 143.4+1.6 6.00+0,32 1058+ 1.6
iv HP-g-CD 54 1047, 44128.9 1016, 74102, 4 140, 7+6. 4 5.9240. 30 105,01, 6

S5 b . - P<C0.05

** P<0.01

£S5 HP-p-CDip 5 iv4A75 30 d MR ARM B EXIEROBMW (xLs, n=56)

M F WE/(mgekg™!) ALT/(U-L7') AST/(U-L™'» ALP/(U+L7!') BUN/(mmol+L™1) Crea/(umol+ L") T-BIL/(umol-L"1)
ip % 500 23.1+4.1 124.1415.7 211.64+28.1 10,2341, 40 53.64+4.1 2,58+0, 24
ip HP-g-CD 200 20,145, 2 129.2+13.1 170.1£51.5 9.66+1.05 55.343.6 2.2840.18"
iv A 500 21.54+4.2 124,04+ 9.9 158.8+29.7 8.1540, 78 46,743, 2 2.5240. 23
iv HP-g-CD 54 21.343.7 144, 4424.1 168,528, 3 9,4341. 30 51,3440 2.3140.32
@ Fl M/ (mg - kg™ CK/(U-L™Y) LDH-L/(U«L™1) Na/(mmaol + L™1) K*/{mmol+ L™1) Cl™ /{mmal « L71)
ip 7 % 500 891.2+147.0 880, 6170, 1 141,341, 1 5,42-0, 16 106, 70,6
ip HP-g-CD 200 779. 24218, 2 792.3+252.3 141.8+1.8 5.2340.16 105.0£0.8" "
iv A 500 838.84+147.5 1049, 8230, 8 139,947, 4 5. 6540,12 105,441, 2
iv HP--CD 54 850,94315.0 968,54373. 6 141,1+5,7 5. 5640, 26 105,941, 4

EHEBA .  P<0.05

*r P<C0,01
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Bife &P, HP-3-CD ip 5 iv 4425 /) R EH# ik
A RR B EFMARE, RUET K ERTENE
B A 5 s Ak 4 ek L PR R S A IR R A [
23 3R, 5 R AR BT D B B B R AR WA il % R)
MR AT IR0 . 75 ip SRE5 4, D B Y IE IR EE
JZ B R JE A 0 R A0 MR B A 0 3 T S R
AN FR 45 24 B AL O 35 2 S P e 5 | 1 2 PR 1
A TS EEERAMER. KMEERESRL
A % B A
4 3w

FEA SE B L 42 30 d A KR ip 3% iv HP-g-
CD, W% 45 24 1 ] — Ji5 3 1 Bz 4 o & L o B
2 5 A 2 e AR SR B AR S, &
H ip HP-B-CD 40 K R LA 7] 48 B B 4 4% = i » BT
&4 200 mg/kg B HP-B-CD BB — & i 7 3 1% .
Wit 445 247 B () P SEE K, 4 1 B A 50 08 20 , i S i (] 4
i, BHah¥ = A it 3% . HP-B-CD ip 8 iv 4] Crea
W aEEARS, TiES HP-p-CD X & ik & &
i) 32F 7T 3 s AL 3 B BB ) IR R . IE AR FEAR
AT, i 22 T V55 1 0 I 7E L I 4 i PN SR A, X — o R
WAL, S MBS BURAE MARBER AN . A
LUREEER AT W, ip 3 iv 45T HP-g-CD, ff & 3l
Pyl 6 N ) I Bk A, AT RE R Y e T B
21 JH0 94 5 S A A I B BT A e A R BT SR /.

HP-g-CD ip 3% iv %525 J5 , KM 3 — MR B EAE N
B B B4 B NE b B A Wik, AT BB R HP-R-CD 5
it o JIE B B TR e 1 B A, BR b e B T [ B
15 AT 3 BUOHE B 0 RE R BE R E S e A R P R
£, i J5 & W 7T BB S 5 IE R A R AN R AT BB S
HP-3-CD #1fy B &1 i p-FRBE A L,

FREBREREHA, H AW ip 8 iv HP-3-CD
30 d, B AT R EE A E A E . H 200 mg/kg
& ) HP-B-CD B4 — & M ik, ip A1 iv fif 7=
AMENREELHEER. EIHE, BR HP3
CD B4 B 17 57k 78 38 % 2508 , SR T 8 LR W
IR 2 B E TR £, i BX R R
T % e B AR £, 3t HP-8-CD & £ T i
REBRATR R EH 22—, ok 5 T 25 F sk 4
B R SRR R TR R

%
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