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[ Abstract]
ethylene glycol poly-lactic acid ( mPEG-PLA) in Sprague-Dawley (SD) rats and Beagle dogs and its toxicological

Objective  To investigate the effects of the polymer pharmaceutical excipient methoxy poly-

reactions, to provide a reference for its safe clinical use. Methods SD rats and Beagle dogs ( male:female ratios, 1
: 1) were divided randomly into control group and low, medium, and high dose mPEG-PLA groups (70, 210, 700
mg/kg). Animals received intravenous mPEG-PLA once a day for 90 days, followed by a 28-day recovery period.
Indicators including clinical observations, food intake, body weight, hematology, blood biochemistry, immune
function, and pathological examination were recorded. Results Compared with the control group, (1) food intake
was decreased (P<0.01) and body weight was increased ( P<0.05 or P<0.01) after 90 days of continuous
administration, with similar changes in the medium and high dose groups in both rats and dogs. In addition, MONO/
MONO% , RBC, MCH, MCHC, HCT, HGB, PLT, TP, ALB, GLB, and Fbhg were all decreased ( P<0.05 or P<
0.01) and coagulation indexes (e.g., APTT) were increased ( P<0.05 or P<0.01). Organ weights and the organ-
to-body/brain weight ratios of the liver and spleen were increased (P<0. 05 or P<0.01) , and histopathology indicated
numerous foam-like macrophages in the hepatic sinuses, red spleen pulp, and lymph node medulla. DBIL and TBIL
also increased in rats in the high dose group (P<0.05 or P<0.01), while the dogs experienced skin swelling or
scabs, abdominal swelling, vomiting, decreased activity, high albuminuria, and ascites, and the renal glomerular
cells showed vacuoles. (2) After 28 days of recovery, rats and dogs in the medium and high dose groups showed a few
foam-like macrophages in the hepatic sinuses, red spleen pulp, and lymph node medulla, as well as decreased of food
intake in dogs. The MCHC, PLT, and TP decreased in dogs in the high dose group ( P<0.05), and the liver and
spleen weights and organ coefficients in rats increased (P<0.05 or P<0.01), while the MONO% decreased in male
Administration of mPEG-PLA 210 and 700 mg/kg for 90

days caused blood mononuclear cells to enter and aggregate in the liver, spleen, lymph nodes, and other tissues in SD

rats in the medium dose group (P<0.05). Conclusions

rats and Beagle dogs, leading to secondary tissue structural damage. Protein and fibrinogen synthesis and bilirubin
metabolism in the liver decreased, leading to abnormal coagulation function, and decreased intravascular colloid
osmotic pressure resulted in edema and bleeding. The result suggest that the liver, spleen, kidney, and lymph nodes
are target organs for mPEG-PLA toxicity, with dose-dependent and reversible effects and species differences, but no
significant sex differences. Clinical monitoring of related organ functions is needed to avoid secondary damage.
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HELL2525 90 d J5 , SXTIRAL bhE, R
LR R (E ) A1 & i 5 A% 40 L ( MONO ) T 43 L
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AL AL (MONO ) S 7 43 L 1 34 21 240 i 1t 21
B E = (MCH) F1F- Y4 21 40 fd 1 21 8 [ ok &

(MCHC) DL J 55 5 & 4H Beagle R ZL40 9 ( RBC) |
MZLAH (HGB) | 2120 ffd L 25 ( HCT) A i /M
(PLT) BIFAIK (P<0. 05 3% P<0.01) , KR,
PR IEE 28 d 5, SXF AL I, il a2
KR () BRAZ 20 ML 43 L AR (P < 0. 05) 5 45 7
12 Beagle R34 21 4 J 1 21 85 11 7 & DA B
| 20 Beagle K- Y47 21 41 Bfg 1L 21 75 H ¥ B L
IINIIREAR (P<0.05) o HAR ML 258 A A UL B
SEAE, BERIEILER S FiK 6,

R1 SDREBERZEM (x4s,8)
Table 1 Changes of food intake in SD rats(x+s,g)

‘ M Female Tt Male
J 391 E/j;g MPRRZE R E 1 Y= 511 2 N 5 N 153 = L 1 [ &)
Phase Time/week Control Low dose Medium High dose Control Low dose Medium High dose
group group dOSﬁ group group group group dose group group
1 19.8+1.1 18.5+1.6™ 18.0+1.9™ 18.3x2.1™ 26.1+£0.8 24.7+0.6™ 24.2+0.9" 24.0+0.6™
2 18.5+1.5 18.5+0.9 19.4+1.7 18.4+0.7 26.9+0.8 26.3x1.4 26.0+1.0™  25.6+1.2™
3 18.4x1.5 18.9+1.3 18. 1x1.1 19.4+1.9% 26.2+2.3 25.2x1.1 27.6+1.7° 27.9£1.9™
4 20.7+1.6 22.1+1.9™  21.2+1.5 20.7+1.4 28.9+2.2 30.0x1.5 29.2+0.7 30.5+2.9"
AT 5 19.8+2.0 19.8%2.4 20.0+1.8 20.5+2.4 27.8+0.9 31.4+2.9™ 30.2+2.7"  30.6+4.2™
(10 HE 10 ) 6 19.0+£2.1 19.9+£2.0 21.2+2.5™  21.2+2.0™ 26.0+1.2 27.8+£2.2™ 33.5+6.3™ 28.6+2.4™
Dosing phase 7 16.3+1.6 18.7+0.2™ 17.9x1.7" 17.0£2.2 22.2+1.2 20.7+0.8™ 20.8+1.5" 23.7+0.2*
(10 females and g 45 4418 17.361.8"  18.7+0.5" 16.1£2.0  25.3+2.8 23.1+1.1% 23.5:1.4° 21.3+1.5%
10 males) 9 15.7+0.6 16.2+1.3  17.1x1.3" 16.6£2.0 22.7¢2.2 23.5:¢1.0  21.7¢1.0  22.1xl.1
10 16.3x1.6 17.5+1.1" 18.5+0.5™ 17.1x1.4 22.7+1.3 22.8%0.2 23.6+1.3 23.9+1.7"
11 17.4+0.6 18.1x0.6™ 18.2+0.4™ 16.1+2.2" 25.3+1.2 24.5%1.1 23.7+1.0™  24.6+0.9
12 16.1x1.0 16.5+1.0 19.3+1.4™ 16.0+1.3 24.1£0.9 24.5+0.4 22.9+0.9"  23.6+0.9
T 13 18.7+£3.5 22.3x2.4™ 20.1+0.4 19.1+1.2 31.3x1.2 32.1+0.8 26.3+1.8™ 25.3x0.3™
(5 W 5 ) 14 19.2+#0.2 23.0+0.0™ 19.6x0.8 22.6+0.5" 32.0+0.0 27.0+0.9" 30.4x1.9 20.2+1.1™
Recovery phase 15 22.2¢1.1 24.6:3.3  16.0¢1.8" 22.2:0.2  32.2¢3.0 31.220.7  28.8:0.2  27.242.9°
(5 females and 16 21.0+0.5 23.6x0.5° 24.2+3.4  24.8+0.2" 37.4x0.1 39.8:7.9  35.6x4.0 30.4+3.17
5 males) 17 23.0+5.9 20.8+2.0  17.6x1.3  17.8x1.2  33.6x3.6 33.8z1.1  29.0+0.5"  30.4x1.7
TE: SXTRAMLE, ©P<0.05, 7 P<0.01,
Note. Compared with the control group, “P<0.05, ™ P<0.0l.
R 2 Beagle REFE & (RARKE) 2L
Table 2 Changes of food intake (times of remaining food) in Beagle dogs
X P Female T Male
JEI 39 E/T)l;}? DO IS4 S 5115 2 N 1 == I =511 N 2 N 311 = I £ 15+ 1< N = % 3 ==
Phase Time/week Control Low dose Medium High dose Control Low dose Medium High dose
group group dose group group group group dose group group
éﬁ?j%ﬁ 12 0 0 2 6 0 0 2 22
(5 M 5 /)
Dosing phase
(5 females and 5 males) 13 0 0 10 18 0 0 3 32
R 14 0 0 3 8 0 0 5 12
(2 2 ) 15 0 0 1 3 0 0 2 13
Recovery phase 16 0 0 3 3 0 0 0 0
(2 females and 2 males) 17 0 0 1 0 0 0 0 0
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&3 SD KREUMABEA (v4s,9)
Table 3 Changes of body mas in SD rats(x+s,g)

‘ Wi Female TP Male
e Ej’ﬁf AL ARl PAEAL  ERAL  AEAL  CAEL kAl i
Phase . Control Low dose Medium High dose Control Low dose ~ Medium High dose
Time/week
group group dOSe group group group group dOSe group group
1 19212 199+14 200+11° 200+11° 240+13 241+14 242+13 239+11
2 216+17 22215 220+ 14 229+22° 296+17 292+18 295+17 292+18
3 228+18 235+17 238+14" 242413 338+18 335+23 340+19 335+26
4 240+16 244121 253+16™ 258+13™ 372£23 370+28 37326 363+35
5 253+21 256+22 260+ 17 267+15 400+27 392+28 396+28 393+38
é/f}é‘zj,ﬁ;ﬁ ‘ 6 259+22 264+22 268+19 275+17* 429+29 419+34 418+33 419+41
D(Esliggﬂfih]aoset%)lo 7 261+22 263+19 272+17 279+18" 435+26 434+44 428+30 434+49
females and 10 males) 8 272+21 268+21 286+18 279+19 453+27 445+46 444+31 443+49
9 269+22 272+20 289+17 280+ 16 460+30 455+48 455+33 448+52
10 273+22 273+21 289+17" 280+17 472+32 467+53 467+34 460+53
11 27421 273+22 291+17" 28117 481+36 47955 470+£36 468+55
12 278+23 277+21 293+17" 283+18 495+38 494+56 484+40 481+59
13 284+26 286+26 302+19° 291+17 512+38 509+57 495+39 495+60
W 14 293+29 30117 299+21 299+ 14 544+48 533+65 50442 57577
(5 M5 1) 15 305+35 300+17 308+24 304£17 561+53 542169 521+46 572495
Recovery phase (5 16 311+38 307+15 315+25 318+25 590+54 566+76 542+51 597+99
females and 5 males) 17 306£32  309+18  310+24 318423 606+60 58478  556+54  612+108
L 5 RAMI, * P<0.05, ™ P<0.01,
Note. Compared with the control group, * P<0.05, ™ P<0.01.
R4 Beagle RIKFTHAZ I (xs,kg)
Table 4 Changes of body mass in Beagle dogs(x+s,kg)
i ] MEPE Female JHEYE Male
8 xHEAL GNE4L PARZL peREAl  ARAL AR gl SRl
Phase Time/ Control Low dose Medium High dose Control Low dose Medium High dose
WGEk group group dOSe group group group group dOSe group group
Pro-dose 10.74+£1.89 10.62+1.18 10.83+0.98 10.85£1.05 10.53+1.15 10.72+0.37 10.97+1.00 10.73+0.47
1 10.58+1.88 10.42+1.11 10.72+0.85 10.83+0.89 10.32+1.13 10.58+0.39 10.80+0.77 10.60+0.58
2 10.61£1.79 10.57+0.83 10.68+0.84 10.95+0.82 10.27+1.13 10.50+0.46 10.69+0.61 10.92+0.60
3 10.67+1.52 10.62+0.83 10.78+0.89 11.02+0.84 10.16+1.11 10.43+0.58 10.70+0.58 10.97+0.61
i 4 10.80+1.38 10.74+0.81 11.08+0.89 11.22+0.76 10.28+1.12 10.69+0.60 10.74+0.56 11.19+0.65
(5 M5 ) 5 10.86+1.35 10.79+0.80 10.97+0.81 11.32+0.76 10.27+1.19 10.81+0.67 10.80+0.55 11.29+0.69
Dosing phase 6 10.89+1.33 10.58+0.92 11.03+0.82 11.49+0.79 10.24+1.17 10.39+1.04 10.74+0.52 11.51+0.82
(5 females and 7 11.06£1.03 10.94+1.12 11.51+£0.79 12.28+1.14 10.66+1.12 10.82+1.18 11.00+0.58 12.47+1.19"°
5 males) 8 11.19+£1.08 11.01x1.21 11.54+0.92 12.24+1.20 10.66+1.22 10.77+1.23 11.12+0.60 12.60+1.34"
9 11.16+1.03 11.16+1.01 11.70+0.98 12.39+1.31 10.69+1.24 10.89+1.07 11.23+0.60 12.77+1.34"
10 11.38+£0.91 11.23+1.22 11.88+1.11 12.67+1.81 10.90+1.29 10.96+1.31 11.51+£0.75 13.17+1.35"
11 11.78+0.86 11.55+£1.25 12.13x1.10 12.87+1.39 11.18+1.24 11.39+1.54 11.79+0.91 13.12+1.28"
12 12.15+1.02 11.79+1.52 12.27+1.01 13.02+1.59 11.48+1.22 11.59+1.52 11.74+1.01 12.63+0.62
13 12.15£0.95 11.87+1.44 12.28+0.95 13.02+2.17 11.48+1.28 11.49+1.40 11.68+0.79 11.87+0.87
P2 4] 14 12.74+£0.79 12.47+0.55 12.34+1.16 12.41+£1.03 11.50+1.41 10.11+0.18 10.55+0.33 10.41+0. 13
(2 92 2 1) 15 13.39+£1.26 12.81+0.61 12.65+1.09 12.53+1.15 11.81+1.23 10.61+0.18 10.85+0.41 10.83+0.66
Recovery phase
(2 females and 16 13.4951.03 13172064 12.42:1.61 12.42+1.05 12.29x1.71 10.64x0.23 10.93x0.13 11.29:1.48
2 males) 17 13.39+0.92 13.30+0.68 12.49+1.34 12.17+0.95 12.30+1.67 10.69+0.30 11.69+0.83 11.47+1.77

T 0 AL L, © P<0. 05,
Note. Compared with the control group, *P<0. 05.
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2.4 EIMIhEEtESHR

HELEL 2 90 d 5, X MR A 4
KB EF4EFE 11 7 ( Fhg) AR (P<0.01) , 455 =
R RLCHE) R 2 R R ) 6 AR 40 110
L 755 FERSF ] ( APTTT) T e 590 e 21 A R 178 2 i g el
[H](TT) #E K (P<0.05 8 P<0.01); & 7 & 4

Beagle RIEF4EEE )5 (Fbg) FEAIK (P<0.01) , 5
FIHE 24 Beagle K 76 Ak 38 43 i BE 1L 35 B A5 [A)
(APTT) £ (P<0.01) , #5741 Beagle K [1)#E
Il FEFE ] (TT) 32> (P<0.01) , BRI FR, H
ABEEIM DI REFE AR A UL I B S W Ak, &5 R
FTMES,

RS SD REUMMBFEEN (vts)
Table 5 Changes of hematology in SD rats(x=s)

JE 2151 M Female Tt Male
Phase Groups MONO (10°/L) MONO% MONO (10°/L)  MONO%
B XFHB2H Control group 0.1920. 07 6.10x1. 60 0.3320. 11 6.30+0. 70
(10 B 10 #E) {EF)E2H Low dose group 0. 16x0. 06 5.30+2. 10 0.31+0. 15 5.30+1.40
Dosing phase (10 females 4 Medium dose group 0. 15+0. 06 4.60+1.30°  0.26£0.09  5.50+1.60
and 10 males
) R B4 High dose group 0. 130. 05 4.10£1.30™  0.29+0.06 5.90+1. 40
ot X} BE4H Control group 0.17+0. 03 6.10x1.50 0.61x0. 17 8.40+1. 60
) A=
(5 M 5 1) 7 4H Low dose group 0.22+0. 10 5.30+1.30 0.49+0. 18 7.10+2. 60
Recovery phase (5 females 15 21 Medium dose group 0. 22+0. 10 6.20+2.20 0.46+0.12  5.60+1.50"
and 5 males
) E R4 High dose group 0. 19+0. 07 5.50+0. 70 0. 63+0.27 9.10+2.70

T SXT AL, ©P<0.05, ™ P<0.01,
Note. Compared with the control group, “P<0.05, ™ P<0.0l.

£ 6 Beagle RIMHAEb (x+s)
Table 6 Changes of hematology in Beagle dogs(x+s)

I 21 MONO RBC HGB
MONO% A HCT/ % MCH/P MCHC/(g/L)  PLT/(10°/1.
Phase Groups  /(10°/L) T /(10%/L)  /(g/L) ¢ & (¢/1) 7(10°/1)
X HR2H
o 0.87+ 7.30+ 6.27+  148.00+ 41.90+ 23.50+ 352. 00+ 332. 00+
ontro 0.21 2.20 0. 68 17. 00 4.10 0. 60 8. 00 107. 00
rou’
WL ; pé
. y I =N
(5 HE 5 1) 1L “J%H 0. 78+ 6. 40+ 6. 17+ 144.00+  41.40+ 23.30+ 347. 00+ 336. 00+
End of ow dose 0.28 1.40 0.53 14. 00 3.20 0. 80 7.00 79. 00
dosing group
phase x| 4
(5 fomales r';/[" ifi 060+ 5.90+ 6.15+  141.00x  41.60+ 23.00+ 339. 00« 272. 00+
ad S5 s “:mp 0.16" 1.30 0.70 16.00  3.80 0.40° 11.00" 75.00
aose grou
males) . DD
e
o 0. 49+ 4,60+ 5.26=  116.00+  35.10% 22. 10+ 332. 00+ 203. 00+
1. ose s . . s
:mup 0.39° 2.30° 0.34  6.00°  1.80" 0.50" 10.00** 113.00°
X HEZH
. 0. 69+ 5. 40+ 710+ 167.00%  47.80+ 23.50+ 349. 00+ 294. 00+
ontro 0.16 0.70 0.55 12. 00 3.20 0.40 40. 00 48.00
group
PEIEA 0 s
QU2 o g 0. 64+ 5.10+ 6.60+  150.00+ 43.80+ 22.70+ 342. 00+ 365. 00+
End of s 0.09 0.70 0.33 7.00 2.60 0.30" 70. 00 82. 00
group
recovery rl—l“%'j 4
1|54
phase M" fﬁ‘ H 0. 63+ 5.40+ 6.74+  151.00+ 44.80+ 22. 40+ 337. 00+ 364. 00+
(2 females ~ Hequm 0.29 0.90 0.64 18. 00 4.00 0.70" 15.00 65. 00
and 2 males) dose group
[=%ilht]
Hieh d 0. 65+ 5.50+ 6.16+  133.00+  39.80+ 21. 60+ 334. 00+ 382. 00+
‘imugse 0.23 1.80 1.14 29. 00 8.20 1.40" 90.00° 38.00°

T SXHRALALL, © P<0.05, " P<0.01,
Note. Compared with the control group, * P<0.05, ™ P<0.01.
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®7 SD KRBEMIIAESEIRAEL (x2s)

Table 7 Changes of coagulation function in SD rats after(x+s)

&3 2H 5] ¥ Female e Male
Phase Groups PT/s APTT/s  Fhg/(g/L) TT/s PT/s APTT/s  Fbg/(g/L) TT/s
X HREH
Control ~ 8.00£0.20 11.80+1.20 1.66+0.24 40.00+3.90 8.90£0.30 13.70£1.00 2.22x0.13 45.00+3.00
w00
(10 #i 10 4f) FEFRIRA
Fnd of  Low dose  8.10£0.20 12.70+0.80° 1.65+0. 11 42.40+1.70 8.60+0.30" 14.40+2.90 2.22+0.22 43.60%9. 90
dosing group
phase —r| i
(10 females  Medium ~ 8.1020.20 13.90+1.60™ 1.53+0. 14  44.70+1. 10" 9.40£1.00 16.20+2.90° 2.25+0.56 47.80+2.40"
and 10 dose group
males) o
e i 2
High dose  8.10£0.20 15.30+1.20 1.30+0. 18 39.30£3.10  9.40+0.90 18.20+2.20™ 1.80=0. 21 44, 30+2. 20
group
X R 2H
Control  8.10£0.10 13.20£0.60 1.77+0.11 42.40%2.50 10.10+0.80 16.70+0.90 2.23x0.27 48.20+3.80
group
W g (R4
(5H5kE) Lowdose 8.10£0.30 13.10+0.80 1.73x0.18 43.60+2.00 9.50£1.00 16.70+1.20 2.18+0.16 46.50+2.70
End of recovery  8roup
phase A
(5 females  Medium  7.90+0. 107 13.40+1.70 1.74+0.20 40.60+6.10 10.10+1.40 17.60+2.40 2.27+0.20 47.60+1.60
and 5 males) oge grou
[
High dose  8.10+0.10 13.70+1.60 1.70+0.20 42.80+2.00 10.20+1.70 16.30+2.80 1.99+0.12 45.70+1.40
group
T SR, © P<0.05, ™ P<0.01,
Note. Compared with the control group, * P<0.05, ™ P<0.01.
% 8 Beagle REEINYIRETEIR LI (225)
Table 8 Changes of coagulation function in Beagle dogs(x+s)
JE ] Phase 28 3}] Groups PT/s APTT/s Fbg/ (g/L) TT/s
%I 2 Control group 6.90£2.40  6.70£0.70  2.02+0.51 17. 00+0. 70
UL
(5 M 5 1) G554 Low dose group 6.70£2.10  6.30+0.60  1.96x0.64 15.60+0.70™
End of dosing phase HiIE 4] Medium dose group  6.20£0.40  7.10£0.70  1.81:0. 46 14. 800. 60
(5 females and 5 males) IO 3
77 /4 High dose group 6.60+0.70  9.60+1.70™ 1.20+0.38™ 14. 10+£0. 70 ™
— X} HEZH Control group 9.10+5.20  7.00=0.90 1. 64+0.28 16.70+1.70
(2 M 2 1) B4 2H Low dose group 6.20£0.30  6.400.40  1.990.28 16. 2020. 20
End of recovery phase Hi 4] Medium dose group  7.00+0.90  7.20+0.80  1.88+0.27 16. 50+0. 30
(2 females and 2 males) .
57954 High dose group 6.30£0.30  7.40+1.30  1.80+0.47 16. 000. 60

VE: SXTBRLLME,  P<0.01,
Note. Compared with the control group,
2.5 MAENIER

HLEZ 2590 d 5, 5X IR A, Ml 4l
KA EE I (TP) \FHEH (ALB) FIEKE H
(GLB) #JF#AK ( P<0. 05 8% P<0.01) , 7&K
B () JELIHL 213 ('TBIL ) 1 iy 77 4 21 R B B4
41 % (DBIL) ¥ 7+ ( P<0. 05 5 P<0.01) ;" |

“ P<0.01.

H it 2 Beagle K AN I S8 H (TP) HEH
(ALB) FIER & 1 (GLB) ¥IF&% ( P<0.05 5% P<
0.01) , BFIFIKHR, (FLAME 28 d J5, SR
FLR , i) B4 Beagle K AME ML EE 1 (TP ) BEAIX
(P<0.05) , HAximn A bFabrAg WA B 5 # A8k

SRR 9 A1k 10,
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Table 9 Changes of serum protein and bilirubin in SD rats(x+s)

JE13H Phase )il Gender 2051 Groups TP/(g/L)  ALB/(g/L) GLB/(g/L) TBIL/(wmol/L) DBIL/( wmol/L)
apileEs
K AREL 63.30+£2.50 33.60+1.40 29.70+1.70 2.24+0.25 0.09+0. 07
Control group
1|54
\ IR 241 62.30+£2.80 32.20+2.00 30.10+1.20 2.37+0.55 0.12+0.24
e Low dose group
Female -
1|54
(n=10) .LIJ”JEVE 64.50+£3.40 33.90+2.60  30.60+1.50 2.38+0. 39 0. 14+0. 12
WL Medium dose group
(10 H 10 1) | “ “
End of dosing High dose group 58.70+2. 10" 31.00£0.80" 27.70+2.00"  2.780.38 0.25+0. 11
phase
(10 females and X HRAL 57.60£1.50  28.400.50 29.30£1.30  2.24x0.39  0.130.08
10 males) Control group
F 4
I8 k20 58.30+£3.00 27.90+0.80  30.30+2.50 2.25+0. 18 0.06+0.05"
e Low dose group
; K54
Male 'r|-|“ k21 57.50+£2.40  28.30+1.40  29.20+2.20 2.28+0. 44 0. 13+0. 09
(n=10) Medium dose group
R .
A 53.80+1.70™ 27.10£0.90™ 26.70+1.30™  2.50+0.39 0.25+0. 10"
High dose group
apileHi
HARAL 65.50+3.80 34.30+2.60 31.20+1.40 2.72+0.73 0.11+0. 12
Control group
F) 4
) {41 61.90+2.80 31.00+3.10  30.90+1. 80 2.99+1. 12 0.56+0.93
W Low dose group
Female
=4
(n=5) .rl_l}lji/ﬂ 63.80+£3.20 32.30+1.70  31.40+2.10 2.22+0. 62 0.10+0. 14
i Medium dose group
=R o
. Y =
(5 k5 M) AL 64.00£3.90  32.50+2.90  31.60+1.10  2.23x0.26 0. 030. 06
End of recovery High dose group
phase (5 females i MR 42H
and 5 males) Control group 56.40+1.10  27.401.10  29.00£0.70  2.370.30 0. 11£0. 11
ES[E=24
IR0 k41 56.80+1.90 28.20+1.30  28.60+0.90 2.29+0.27 0. 05+0. 08
o Low dose group
HELE FE4
Male .EP“JE'E 57.70+1.80  28.20+0.70  29.60+1. 40 2.26+0.72 0.14+0. 11
(n=5) Medlirﬂ'n*doseé group
Shillise
N 57.30+1.80  28.90+0.90 28.40+1.00  2.36=0.21 0. 140. 09
High dose group
I SN, © P<0.05, ™ P<0.01,
Note. Compared with the control group, * P<0.05, ™ P<0.01.
F 10 Beagle KM ¥EFE A AL KALK (x+s)
Table 10 Changes of serum protein and bilirubin in Beagle dogs(x+s)
JE 4151 TP/ ALB/ GLB/ TBIL/ DBIL/
Phase Groups (g/L) (g/L) (g/L) (pmol/L) (pmol/L)
i R 4]
Cojtj:"(;‘i\égoup 59.70+6. 10 26.90+2. 50 32.90+7.70 1.36+0. 60 0. 00+0. 00
bl Gk
(5 W 5 ) Low‘dose Vrou 55.80+2. 40 26.20+1. 40 29.40+2.70 1.79+0. 35 0. 00+0. 01
End of dosing ) ;’g P
e .
phase (5 females Medium dos 49. 40+2. 50 23.60+1. 90 25.80+2. 10 1.74+0. 74 0. 02+0. 06
and 5 males) edium dose group
i 701 B 4 w - e
Hich d 34.20+4. 40 14. 80+2. 20 19. 40+2. 90 3.91+3.92 2.15+£3.97
igh dose group
X HREH
Control group 60. 20+2. 80 27.30+1. 80 32.90+4. 30 1.12+0. 43 0. 00+0. 00
i G 1 41
(2 W 2 ) Low‘dose (rou 60. 40+2. 00 27.10+1.90 33.30+2. 80 0. 84+0. 35 0. 00+0. 00
End of recovery EP?Uﬂiﬁ p
phase (2 females Medi ”dE/ 58.50+4. 60 24.90+2.70 33.60+3.70 0.53+0. 47 0. 00+0. 00
and 2 males) edium dose group
Rl .
51.30+6. 00 23.80+4. 00 27.50+2. 00 0.53+0. 48 0. 00+0. 00

High dose group

0. SxIRZAAA L, * P<0.05, ™ P<0.01,

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

" P<0.01.
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2.6 [RikiskR

XTI AR, LR AR 25 90 d JE T R
2H Beagle KINME IR A S H M (+2~+3) 3
Bt L (5252 LB 28 d I, R WL W 25 5,

HARPRMARARA W 5 7 284k, S5 R R DL 11

MmFE 12,
2.7 WEIRMIERR

EjXT RRAL LE, 25 7] 5 4L AfE SD K ERF Beagle
R U B 85 1A 1gE 1gG  1gM . GH #1 GHRP
A5 I TE] s B A UL S M 22 5, A R TR LR 13
* 14,
2.8 ALAREFER

HELEAEZE 90 d 5, 50 IR ZE A AR
KB R, T m R K R T
AL A 22 80, v v 30 e AR R (OB ) s 77
s 2R () PR | DG A O s 28 528 T
(P<0.05 5% P<0.01) ;" =57 i 4H Beagle K it
et SRR i R 55, TR 4 Beagle KT

i S AR i 2 80 T (P<0. 05 8 P<
0.01) , F I H K FR ; 1) i 2H Beagle R4 1] L
4 WP (4/6) B8 I N DR ECR g e R, 15
AR 28 RJF , SXTIRAIAR L, b Rl A KR
(R ) 78 FEE A% 2 500 DR B (e ) AR 10 JEE A R 28, v
TR 2H R R () e o o A HL DA FR B L SR R
(e ) ML) IR fiki 2 034 T (P < 0. 05) 5 IR & 21
Beagle K HEIN R 50T 5 (P<0.05) , 458 1%
WLEE 15 FiZk 16,

FELEZNZG 90 d Ji, SXT IR b ds, &5
KA Beagle R34 HH B 52 IRL1 86X g &R AR
TRV V) 99K L0 85 4 o DX AN [m] A B I I 4 3 22
AR, IR B B EOCR, Ji b, 55
H2H Beagle K 75 A] UL'E /N BK P 40 fifg 42 25 00K
125K 28 d J& , SXTIRAL HLER, s Rl AR
SR Beagle R I0] DLAFSE L1 88 IX 7 2R AN
I I V) UK ECL 23 4 O [X /0 i W A4 B3 22 ) SR iR
AR AR B 2 A5 A . DL 1 AniA 2,

& 11 SD REURMBHE A AL
Table 11 Changes of urinary protein in SD rats

Ji 2857 i Female it Male
Phase Groups - + +1  +2  +3 - + +1 42 +3
X REZH Control group 9 1 0 0 1 7 3 0 0 0
LR 254 (10 M 10 M) KA Low dose group 10 O 0 0 0 5 2 2 0 1
End of dosing phase .
(10 females and 10 males) F5 2 Medium dose group 7 0 2 1 0 4 4 2 0 0
B4R High dose group 7 3 0 0 0 4 2 2 1 1
Xt B2 Control group 5.0 0 o0 o0 1 3 1 0 0
PRELIE AL (5 S ) G4 Low dose grop 5 0 0 0 O 3 0 2 0 0
End of recovery phase L )
(5 females and 5 males) 7 E 4 Medium dose group 3 2 0 0 0 3 1 0 1 0
R4 High dose group 5 0 0 0 0 1 1 2 1 0
F 12 Beagle K IRWHE AL
Table 12 Changes of urinary protein in Beagle dogs
JE1#H Phase 205 Groups - + +1 +2 +3
X BEZH Control group 9 0 0 0 1
UNPNEETR (5 ME 5 ) K4 Low dose group 7 1 1 1 0
Dosing phase (5 females and 5 males) 4 2 Medium dose group 5 1 2 2 0
E A4 High dose group 5 1 2 1 1
X} HEZH Control group 1 0 2 1 0
WS 12 5 (2 M 2 1) K3 41 Low dose group 1 1 2 0 0
Recovery phase (2 females and 2 males) b2 Medium dose group 3 1 0 0 0
F 7 41 High dose group 1 1 0 1 1
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R 13 SD REUd B AR (2+s)

Table 13 Changes of immune function in SD rats(x+s)

JE 57 2057 IgA/ IgM/ Igk/ IgG/ CRP/ HIS/
Phase Gender Groups (pg/mL) (pg/mL) (pg/mL) (mg/mL) (ng/mL) (ng/mL)
Xof IR 2H
177.21+23.02 797.92+70.50 15.94+3.12 7.01+0.70 700.00+171.88 8.13+0. 56
Control group
(iSalEe!
iiZes Low dose erou 172.69+18.68 785.83+83.17 15.93+2.72 7.76+1.55 800.00+242.55 8.62+0.67
Female EP*IJEg?E P
(n=10) TS 189.71+56. 51 891.25+259.71 17.00+3.50 8.41+3.28 907.00+436. 14 9.10+2. 08
Medium dose group
e 7 2
BgER Hich d 186. 83+35.63 818.75+132.87 16.28+2.38 8.13+2.12 678.00+244.29 8.65+0. 83
igh dose grou
End of dosing £ . é; P
phase o 166. 63+22.02 843.75+166. 15 15.88+3.28 8.60+1.49 884.00+263.66 8.22+0.60
Control group
. (iSilEe|
PiiZen 181.54+43.14 843.33+183.92 16.49+3.30 8.52+1.98 925.00+331.37 8.81x1.11
Mal Low dose group
ale
" e
(n=10) . 174.52+26.60 757.50+204.96 14.39+2.40 7.43+1.60 758.00+233.16 7.75+0.94
Medium dose group
o 7 2
. 160. 19+31. 66 805.83+159.01 15.72+3.26 8.33+1.80 737.00+235.41 8.35+1.22
High dose group
X HEZH
149.46+16.18 757.50+70.45  9.62+1.34 7.50+1.51 1394.29+40.60  9.52+0. 82
Control group
: IR 2H
M Low dose group 150.00+£10.25 748.50+72.75 8.84x2.56 7.54x1.41 1428.57+214.56 9.19x1.10
Female
Rk
(n=5) . 161.79+67.50 892.50+496. 14 11.05+3.55 8.46+4.33 1572.86+346.95 10. 00+2. 44
Medium dose group
VR4 25 1o 0 4
PRI . F AL 149.29+28.66 855.50+147.42 8.77+1.74 7.42+1.80 1428.57+202.70 9.16x1.50
End of High dose group
recovery e
. 137.86+34.86 712.50+169.45 8.86+1.62 5.83+1.47 1280.00+175.52 8.46+2.17
phase Control group
iR B4
e 140. 89+19.49 698.50+156. 62 10.40+2.66 6.21+1.52 1318.57+263.75 10. 54+2.49
Val Low dose group
ale
FHE4
(n=5) ,EP”JE'E 131.96+17.65 722.50+83.96  8.24+0.92 5.89+0.86 1371.43+389.91 8.97+1.12
Medium dose group
e 7 4 2
) 131.43+10. 67 695.50+141. 67 10.10+1.83 5.73+0.59 1175.71+161.62 9.55+1.70
High dose group
& 14  Beagle Rid U W IEARZAL (7+s)
Table 14 Changes of immune function in Beagle dogs(x+s)
JE1 3 il
Phase Groups IgA/ (g/mL) IgM/(pg/mL)  IgE/(pg/mL) IgG/(g/L) CRP/(mg/L) HIS/(ng/mL)
Xof IR 2H
s itk Control group 2098. 13+1372.91 1953.89+1141.13 35.07+25.02 18.12+10.83 31.93+21.57 15.72+11.48
SRS
- ) =Y
(Sbﬂfﬁj f?{) Lov{\r&é;]s?éiup 3108. 75+3396. 67 2875.00+£2695.12 48.83+54.32 30.91+35.72 44.70+45.96 21.47+21.11
nd of
dosing phase 52
(5 females  Medium dose group 1766. 88+619.99 1697.78+571.84  31.43+13.46 16.98+7.28  27.23+11.17 13.33+5.64
and 5 males) e
Hich doseA :rroup 2933.96+3009. 88 2903. 58+3095.87 54.63+68.01 30.31+34.55 49.33+57.30 23.01+27.01
te} t=}
Xf IR ZH
. + . . + . . +10. . +0. . +11. . +).
S~ Control group 1611.56+690.76  1434.44+706.07  26.37+16.62 14.36+6.68 21.68+11.23 10.84+5.84
Rk
E 2 1 Kl
(2§ﬁd2 /Afﬁ) Lov{v&éi;géiup 1260. 00+£197. 68  1224.72+76. 09 19.08+1. 62 11.47+£0.98  17.89+2.91 8.80x1. 16
nd of
recovery phase Fr5) 2
(2 females  Medium dose group 1961.56+1169. 52 1824.72+878.85  31.37+19.91 17.70+11.18 27.44+16.44 14.84+8.73
and 2 males) —:‘rguﬁgﬂa
RIS 2133.44+1185.01 1928.89+1056.85 35.59+22.98 19.89+12.16 31.38+20.59 15.38+10.62

High dose group
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xR 15 SD KM E R (xxs,9)

Table 15 Changes of organ weight and organ coefficient in SD rats(x+s,g)

- WA TR e R A e
S il 4 Organ weight Organ to body weight ratio Organ to brain weight ratio
Phase Gender Groups
HF Liver i Spleen JF Liver g Spleen JF Liver il Spleen
i IR ]
RHRAL 7.257+0.747 0.524+0.096 2.519+0.080 0.181+0.025 3.588+0.349 0.259+0. 047
Control group
. Skl
e 7.483+0.656 0.565+0.058 2.643+0. 159" 0.200+0.014 3.648+0.284 0.276+0. 029
Low dose group
Female ) 2
(n=10) TIPS 8.604+0. 7347 0. 642+0. 072 ™ 2. 815+0. 273 ™ 0. 210+0. 021 * 4.232+0.385™ 0.316+0. 033 ™
Medium dose group
45k e 7 4 4 - " - -
én?j’”;ﬁ . oAl kAL 8.621£0.916™ 0. 833+0. 087 ™ 2. 978+0. 191 ™ 0. 288+0. 020 ™ 4. 358+0. 438 ™ 0.421+0. 040"
End of High dose group
dosing X HRZH
11.815+1.492  0.827+0.101 2.316+0.168 0.163+0.017 5.556+0.684 0.389+0. 043
phase Control group
X 5 4
P 12.969+1.793 0.862+0. 135 2.551+0. 160 ™ 0. 170+0. 018 6. 001+0.749 0. 398+0. 047
Mal Low dose group
ale

(ne10y AL

Medium dose group

12.913+1.655 0.964+0. 159" 2.569+0. 190 ™ 0. 192+0. 026 ** 5. 889+0. 824  0.439=+0. 073

. 13.502+1.345" 1. 173+0. 184 ™ 2. 823+0. 143 ™ 0. 245+0. 031 ™ 6. 536+0. 530 ™ 0. 567+0. 076
High dose group
X HRZH
o 7.505+£0.962 0.546+0.090 2.452+0.122 0.178+0.018 3.787+0.501 0.276+0.051
Control group
AR H2H
WEPE I ‘d - 7.797+0.833 0.589+0.077 2.532+0.304 0.191+0.024 3.822+0.360 0.288+0. 030
Fomale ow dose group
F &4 )
(n=5) AR 8.534x0.687 0.599+0.077 2.756+0.129™ 0.193£0.023 4.247+0.422  0.298+0. 045
- Medium dose group
e i k21 . - :
ZER ioh dos 8.728+0.746 0.670+0.078 " 2.746+0. 105 0.211+0. 020" 4.217+0.430 0. 323+0. 036
End of High dose group
apilcE
recovery HPARAL 14.521+£1.996 0. 882+0.089 2.390+0.112 0. 146+0.012 6.293+0.827 0.382+0. 032
phase Control group
F =4
P {21 14. 115+£1.790 1.005+0. 115 2.418+0.035 0. 176+0.043 6.272+0.445 0.450+0. 072
| Low dose group
Wl
(n=5) . - 13.438+1.325 0.947+0.126 2.416+0.069 0.170+0.018" 5.968+0.597  0.420+0. 057
Medium dose group
e ) e 2

. 15.977+3.537 1.046x0. 194 2.595+0.180 0.171+0.013" 7.094+1.393 0. 464+0. 068"
High dose group

T S HEAALL, " P<0.05, " P<0.01,
Note. Compared with the control group, * P<0.05, ™ P<0.01.

F 16 Beagle KidsH A (2+s,g)

Table 16 Changes of organ weight and organ coefficient in Beagle dogs(x+s,g)

) R WEHR HER 2
JE1 9] Rl Organ weight Organ to body weight ratio Organ to brain weight ratio
Phase Groups
JIF Liver Jilsk Spleen HF Liver i Spleen HF Liver i Spleen
IR
. AL 384.330+46. 150  28.350+6. 730  3.302+0.294  0.244+0.059 504.166+53.023  37.097+8. 202
Control group
o
(5 HEs 72&) {2l 389.050+33. 140  33.500+6.240 3.284+0.341 0.284+0.063 494.186+26.485  42.713+8.280
End of dosing Low dose group
phase IR

(5 females  Medium dose group “48- 3902215807 61. 100211240 3. 77420, 183 0.51320.088 ™ 569. 27430. 762" 77. 590 14. 202

and 5 males

. ﬁ"”;’ﬂ 471.950+139. 890 56.530+14.2503. 869+1.326  0.466+0. 145™ 601. 119+212. 378  72.210+24. 826"
High dose group
IR
Cor?tjr‘é)‘l\ggoup 337.990+30.770  39.380+6.210  2.663+0.472  0.311+0.071 410.913+24. 540 48.528+10.794
PR e
(2 Ut 2 1) AT AR 363.680+30. 880  35.680+14.520  3.051+0.262  0.292+0.095 482.579+47.481"48. 065+21. 849
End of recovery Low dose group
phase rR I A

(2 females  Medium dose group 355 120£16.460  50.050+20.020  2.948+0.210  0.408x0.129 459, 18736.068 64. 686+26.395

and 2 males) i
e 4
High dose group
S5 HAAAL, © P<0.05, * P<0.01,
Note. Compared with the control group, * P<0.05, ™ P<0.01.

377.210+49.790  47.860+7. 970 3.191+0.237  0.404+0.044 449.963+44.967 57.354+10.290
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100 um
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A~ C X TRAT W R LSS5 IEH D ~ H . 557 = 20 M 2R vt 4 285 B W A I keupffer 200 9 50058 200 AR R I3 N6 T

LS E IR 2 B HOR (FF k) .

1 SD KRR (HE)

Note. A~C, Structure of liver, spleen and lymph nodes in control group were normal. D~H, In the high-dose group, macrophages in

mesenteric lymph node, kupffer cells in liver, macrophages in spleen, macrophages in inguinal lymph nodes and submandibular lymph

nodes increased in a foamlike manner( arrow).

Figure 1 Histopathologic changes in SD rats (HE)

TE:A~D X BREALIT B TS B EE5 M IE S E~ H @50 i UIT kupffer 408 I E MR A0AR IS BIA K T 45 B W20 3 &2, B2 I00R
AR B RE B /R AN 2 2 R (2K &

2 Beagle RA1ZUR 2= L (HE)

Note. A~D, Structure of liver, spleen, lymph nodes and kidney in control group were normal. E~H, In the high-dose group, kupffer

cells in liver, macrophages in spleen, macrophages in inguinal lymph nodes increased in a foamlike manner, the glomerular cells in the

kidney were vacuolar(arrow).

Figure 2 Histopathologic changes in Beagle dogs (HE)

3 it

B 24 FSRHE I IR 22 2k 1A 48 S 50 )
T 2012 4F S A1, DA R 2 AP PPA SR T
R PE 6 57 . A 5T BT 6 B9 mPEG-PLA
02 AR CEAR FL R B ) B O, TR B
T AR AR 2 W T AR AR MR B S K 2
WV P i B i) S B RE, LA R aed T B A
(EPR ) S 3 #1045 245 (g AR 341571 L SR T,
mPEG-PLA J& TR #E, 47 WF T2 42 38 94 K 44
Gy T BN Al v A S 1375 1o L 5 e, T RE % SR

AR SRAE | il £F 2k £ 5 il 50 20 2 235+ 0 ) g
(R ER AR 5 L A1 A AT RE B2 Wi AR b 22 R SR TR, 5
i DNA #5455 FEPR Rk S 7AiM o T~ S d pk ek
AR DRI, % R F] mPEG-PLA (1 K1
e HRT BB A7 AR (14 28 4 P ) AL, A AP 9% 38405 5 =
FDA FlE 5 245 | rpls & A 19 56 1 245 F 4 Rk R I
PR A PETE 5 5 RN R, i 5 28 LA SD KRR
AR5 25 L)L Beagle R AS [ 14 51 () 93 Fh 50 4 Fh
HRFEXT G % 5 o 2GR mPEG-PLA #17
T ATE R ARG R A TR

XNBEEE IR GE W, 25 % A3 R AT B IR )
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E W 20 i A IR Bl B A i 22 N B B A il
HASNHESZ B, 18 15 A5 5T 75 B W5 40 M 9 K i HE
BLIERCE & N8l Ik B VA i, A 5T 45 1
R, PR R SR AhJE i MONO THECHTE 43
LU 34 S 5 AR, LT T JAH G R A G
ZH 2 B UL I 2 60 VAR s 4 i SR 4, R A
MONO K i A 21 21 -5 2 /0 i i b 250 ik
B AL R MONO [R5 I Big 5 S5 40 43 - 1
T BUIRLUAR B W 4 ., o U g o s 1 I RN 254
AR MRS | 5 85 0 SO A IR B 2
T LB 28 EA ARl Z Ak R
O BT P 25 RIS R B BT TR , A4
PUIMAB 2 PO SR 25 PO 24 AR AR [ e )
254, H Al S0 B2 R IO MR 2 4 212
g E AR BT ARk A L IR i
G UAEH SURI P 28 3 G0 S0 TR L W 2 Pt 16 A/
U ARHIRSY B LR A R A UL AR, S
RIEAEAE— 22 bk, VR S A W 45 i AR TR A1
Ko JHFRR Z 80N & H A 4L 8 A A Y
Gl , 45 I 4 52 458 55 2 Re B A, P -S Biln 3 4R
F A BB /D, 5 R IR AR 1238 T B, 201
W2 IS SR 1510 R T S BUNIBAE 454 |
D7 & A AR AR, DT JTH 21 25 7 460 [1] 42 37 31 5%
Wi 20 ASHFFE A, TR R AR 40 A e
B AR, O A 2R S 2 RS R Ak A PR
P, B8 5T F2F 4 2R RS, DR I AT O A )
MLV HRE DG FE bR FRAR , S BOEE i D) BE S 7 R 5
SN Wik ROULEE I 3 i | Bk 7 b, )46 mT I
MK, AE B4, 5 R B A ML Z
AR BRI, B R AR b 2 A B AR
b, 45 5 A LUK B2 A5 51 Sh ) S e 2% B I o As
A SC BT A M RN AP AR, SR EA S ok R
Ji A R Ak K MR e e DI RE S . AN IR Sh ) A s 7R
Az PRI 7 THAFAE 25 57, X 46 22 S 255 i 25 )
FEAA Y10 W A1 AR R HE I S 2 R
I, {20 sl ) ml LA SR 4 T HPE A 245 9 ) 4R
IR ERENE, AR Y, HAE Beagle K441
o Bl LR e L /INER P A4 22 2 YRR, I B
SIS R A AR O /N R
SER AR | T BOE /N ER U 2k SR Bl A
Ja A AR N BRI IR AR b R R R BUE B
PRI T A DA S A1 i 25 P — 2 AR, 25 3

R B VB PN Bz 4 2 vt A, SO 7 A
() LR A ML, 7 i — 2D Y A iR, 70,210,
700 mg/kg 1= 43 25 4B mPEG-PLA X SD K
BRIl Beagle K i%E4E 3 A H ## kit 45 25 )5, ¥w]
SR A WA A AEAR I I OS5 E SR E N R
E AR, 2 Y g O I M R B 4 210
mg/kg Fl1 700 mg/kg F 8T A F 24k K M0 4 F
DIfRe R, B R R B S A 0GR Wl W] WL B )
o 22 5, R DL I S ) 25 5

BT o 2 RSB Tz N L
EHZ 2, AR KM mPEG-PLA R XL
A HIEFEFVE 0 b T I AR N 2 A A8
R, WG E— R A4k R R F AR, A 5] R
PUAR T BE 55 R ZE L, B, AN (UK 35 43 F 25
ORI T A2 T Y 2 R PERIE Y, 78 I PR 3T 55 W ) =
BIREYIRE gk & M
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