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Study of pegylated recombinant human granulocyte colony-stimulating
factor on hematology and marrow toxicity in rats

LIU Fang, ZHOU Xiao-bing
National Center for Safety Evaluation of Drugs, Beijing 100176, China

Abstract Objective: To study the impact of pegylated recombinant human granulocyte colony-stimulating factor (PEG-rhG-CSF)
on hematology and marrow hemopoiesis in SD rat, and to provide an experimental basis for clinical trials. Methods: All
rats were randomly divided into three experimental groups and one control group, then respectively administrated with
different doses of PEG-rthG-CSF or vehicle control by sc injection once weekly for three months. After administration,
two-week recovery period for all groups were followed. The examinations of hematological parameters and marrow were
performed at the end of administration and recovery. The results were analyzed by #-test. Results: Compared with the
vehicle control group, the leukocyte count (elevated 7.8--28.2 times), neutrophils count (elevated 2.5--3.9 times), and
reticulocyte count were significantly increased in the high, middle, and low doses of groups at the end of administration,.
In addition, the proportions of erythrocytes series, polychromatic erythroblast, and orthochromatic erythroblast in marrow
were significantly decreased while the proportions of mature myeloid cell significantly increased (elevated
29.1%--79.1%). The ratios of myeloid series and erythrocytes series in marrow were also significantly elevated in all
groups treated with PEG-rhG-CSF. These changes were restored to normal level after two-week recovery period.
Conclusion: Our study suggest that PEG-rhG-CSF has a significant promotion on hemopoiesis function and can be
applied for the clinical treatment of granulocytopenia induced by chemotherapy.
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Table 1 Statistical results of hematology in female rats (x*s)
T2 I billb=vl WBC/ Neut/ Lymph/  Mono/ Eos/ Baso/ RBC/ HGB/  HCT/ MCV/ PLT/ Retic/
(mgee) (10%L1 % % % % % (10%LY)  (@Ll) % FL (10°LY %
MUK XA 4.51£1.68 182437  76.6£42  3.1xl1 13305  0.120.1 6.80:025 1314 35.6£1.2 52315 932+69  2.4+0.3
(n=10) 03 39.75+4.68"  81.0+2.8" 14.8£24" 3.0£0.6 03£0.17 0.1:0.0 642+020° 1256 344+13 53.6£13  1009+139 3.9+0.6"
1.0 611127967  843+2.9" 1214317 25208 0302”7 0.1:0.0 646+047 13048 35731 552+18"  898+124 3.7+09"
30 11282433427 894432 854307 1402”7 02+0.17 0.1+0.0 6.10£0.34" 1235’ 34.6+19 56.8+1.6"  886+145 4.0+1.0”
WEIREER AL 4284114 95430  87.1£3.4  1.5£03 1102 0201 7.31x034 1364 38.4%1.1 52.6+1.9 996491  2.8+0.8
(n=5) 0.3 4.79+1.86 131446  82.6+41  1.6:04 11302  09+12 7.21£033 1349 382423 53.0£1.9 1082296 2.1+0.8
1.0 3.74£1.89 10.6£50 850450  2.0£03  1.5+0.8  0.2+0.1 7.10£036 1385 39.1+1.7 55.2+1.9 869+82  1.9+0.3
3.0 4.06+1.38 8.6452  87.645.5 1.840.6 1.130.6 02+0.1 7.28+038 13947 38.9+1.6 53.542.2 878+54  1.7+0.6
5 RARHHEAALE: *P<<0.05 **P<<0.01
*P<0.05 **P<0.01 vscontrol group
F2 HMARMLAFRAER (xts5)
Table 2  Statistical results of hematology results in male rats (; +s5)
Sl bl WBC/ Neut/ Lymph/  Mono/  Eos/  Baso/ RBC/ HGB/  HCT/ MCV/ PLT/ Retic/
(mges) (10%L1 % % % % % (10"%LY (gL % FL (x10%LY) %
MUK FRAL 647£1.18 222445  713+62  3.8£19 1.8£0.7 0202 791046 14246  39.5£1.9 50.0+82.3  960+118  2.0+0.4
(n=10) 03 73.84:9.83"  80.1x2.77  143+1.8"  44+13 032017 0100 744+030° 139+5 39.4+14 529+12 98896  2.9+1.1°
10 10859+49.567 77.7+17.17 1174567  9.6+132 02+0.17 02+0.1 7.17+0.32" 136+3  38.8+0.8 54.1£3.0" 831+135 3307
30 189.05+38.87" 80.5+16.57 1274173 59429 0.1£0.1" 02+0.1 6.69+0.50" 126:14" 36.6+4.1 54.6£33" 811+148" 3.4+0.6"
WEILER XA 445+135 326292 629492  14:04 2407 0201 8.32+0.27  145+6  41.1+1.8 49413 11014210 2.2+03
(n=5) 03 438+0.87 181475  78.5+77 12404 15+03° 0301 871054 149410 43.0+2.5 49.4+0.7 95393  1.9+0.5
1.0 5.9142.93 192460 775459 11202 124057 04+03 8.77+0.59  153+12 441436 50311 861+119" 1.6+03
3.0 0.18+8.54  23.6£212 7324216 14:0.8 09+047 05:03 8.41x027 15045  43.9:1.9 522+23° 809+48” 1.7:04
5 RARH A LE, *P<<0.05 **P<<0.01
*P<0.05 **P<0.01 vs control group
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Table 3 Statistical results of bone marrow cell counts (; +s5)

s ﬁui]/ %%ﬁéﬁﬁ@ﬁéﬁ/ (><104'mg:1)
(mgeg ) e I
MU pagiceil 153.83+26.95 179.14+32.85
(n=10) 03 127.61+17.89 151.82+17.13°
1.0 143.83+33.20 159.89+19.58
3.0 157.00+25.90 175.2449.19
WS IRE iyl 157.76+31.01 201.83+47.47
(n=5) 03 173.24+13.45 214.10+39.83
1.0 147.48+7.00 178.97+34.15
3.0 152.48+17.03 188.97+24.63

IR LA L #P<<0.05
*P < 0.05 vs control group
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Table 4 Differential counts of bone marrow cells of female rats results (; +s5)

K AL /500 A~ R /500 A4 ME JiAly/500 44

(mgeg ") PEb  BEb PoEb/NEb  Total MyBl PMy My-N MtN  Neut Eos Baso  Total Lymph Mono Plasm Mk  Mast

R

iR WAL 021 16x5 13313 149£13 62 18+5  43:0  24x6 13415 2245 00 247£11  1.68£023 7948 143 2+ 882 242

s

(n=10) 03 050 1084 114#187 1242197 683 2147 54T 2848 173427

+ s

14557 00 295829  246£0.63 56157 15:4 2+l 843 (0

K+

*

1.0 040 1126 88277 99107 743 2445 56x57 2945 20717

* * * *

12467 00 333117 34280427 4310 19+6° 11 5+17 00

+ + x

3.0 2427 1348 79+117 93147 9+2  24#4" 46+10 2447 2408237 14267 040 357+19" 3924069 3211 13+6 1l 4£17 01

Wl g OMIRAL 050 2055 128#13  ISI#17  7E2 2143 2657 2647 1177 1655 020 235413 1588026 8413 2046 2+ 82 142

5

WoG=s) 03 020 1247 12557 137610 SHl 184S 4877 293 13258 20s8 020 25513 1876021 785 1955 26l 95l 00
1.0 00 143" 127410 14159 42" 17:6 41x47 2455 139497 1682 00 24048 1712017 9957 134 220 623 00
3.0 00 15+5°  134£17 150418 5+2 1535 3848 19:4 142£19° 1443 00 234225 1594038 9012 174 2+ 73 1]
LRI I ALMIEL, *P<<0.05 **P<<0.01
*P<0.05 **P<0.01vs control group
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Table 5 Differential counts of bone marrow cells of male rats results ()_c +5)

i/ Erythrocytesseries/500 /4 2 Myeloidseries/500 4~4H VIE Others/500 M2

(mgeg') PEb BEb PoEbNEb  Total MyBl PMy MyN MtN Neut Eos Baso  Total Lymph Mono Plasm Mk Mast

e

wagEg XAl 050 225 12747 149:113 623 1936 43+3 3285 132415 1536 050 247H5 167022 728 21:6 122 72 333

* s

(=10) 03 050 12687 10517 116£17 73 26x4° 57+97 3089 170247 1847 020 309:21° 272:0497 4813 2055 Il 54 020

X

5

* s

103217 114224 72 2445 54357 2587 200£307 1245 040 320+36°

s *

10 00 1045 3.00£1.107 474187 15857 01 442 0+l

**

3.0 1217 1557 83157 99+147 6+2 23+6  49+9  26+7 2274247 1344 0+0 34416

*

357:0.66° 388" 134" 1l 522 1l
PeEmAd WAL 00 2254 132212 IS4E14 52 1682 d6E6 2956 129816 1343 020 23918 156023 777 1523 1l 883 623
(=5) 03 020 ISE5* 12034 13657 622 2256 4783 30510 1SIE6T 114 0:0 2684137 1970097 7s&5 1483 1l 583 1l

10 00 153" 11511 13049° 722 1743 4547 2246 165+107 1143 041 267+19°  207:027 86x16 943" 1£2  6£2 00
30 0:0 1844 148£12  166:15 4kl 1123 4089 304 (37510 154 020 22713 138£0.19 839  13:4 32 72 (4]

L AL, *P<<0.05 **P<<0.01
*P<0.05 **P<0.01vs control group

A, B-X[#E4l; C, D-PEG-thG-CSF &4l
A, B- control group; C, D-high dose group of PEG-rhG-CSF
&1 PEG-rhG-CSF x5 #E41 50
Fig. 1 Effect of PEG-rhG-CSF on Bone marrow cells
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