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Determination and comparison of hematological parameters in juvenile
laboratory cynomolgus monkeys

HE Ganghua', LIAO Jin’e', CHEN Jiewen', HUANG Qingyu', LUO Qun', WU Zhiheng', CHEN Meili*, LU Li'*
(1. Guangzhou Blooming-Spring Biological Research Institute Co., LTD,Guangzhou 510900, China.
2. Guangdong Laboratory Animals Monitoring Institute , Guangzhou 510663)

[ Abstract]  Objective This study was performed to determine the hematological parameters of 853 normal juvenile
cynomolgus monkeys and establish a hematological reference range for laboratory cynomolgus monkeys from 1 to 4 years of
age in Guangdong Province. Methods 1In total, 273 cynomolgus monkeys aged 1-2 years (1<<x<2) (124 females, 149
males ) , 307 cynomolgus monkeys aged 2—3 years (2<<x<3) (244 females, 63 males) , and 273 cynomolgus monkeys aged
3—4 years (3<x<4) (124 females, 149 males) were randomly selected. Hematological indicators were measured, and
subgroups were compared by sex. Results The reference range of normal hematological parameters in various age groups of
experimental cynomolgus monkeys was established. In the comparison between male and female animals, the platelet count
and 7 other indicators were significantly different in the 1- to 2-year old animals (P<0.05 or P<0.01), the red cell
distribution width-standard deviation and 5 other indicators were significantly different in the 2- to 3-year-old animals ( P<
0. 05 or P<0.01), and the white blood cell count and 11 other indicators were significantly different in the 3- to 4-year-old

animals (P<0.05 or P<0.01). Conclusions Juvenile cynomolgus monkeys are still in the developmental stages and their
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hematological parameters vary greatly at different ages, and obvious differences are present between males and females at

the same age. This study provides hematological background data of normal juvenile cynomolgus monkeys, which can serve

as a reliable reference for their application in the biomedical field.
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Table 1 Reference range of hematological indicators in the juvenile cynomolgus monkeys

Kt 5 1~2 8% 2~3 Q% 3~4 0%
Test items 1-2 years old 2-3 years old 3-4 years old
H A4 (10°/1L) WBC count 14.06~25. 05 14. 82~24. 80 12.51~21.33
LLYAETTHEL (10"/L) RBC count 5.21~5.98 5.01~5.88 5.14~5.93
MLEM (g/L) HGB 125.24~141.20 122. 88~141. 20 124.45~141.75
LA ERR (% ) HCT 40. 98 ~45. 49 40.05~45. 46 40. 28 ~45. 64
SEHLA AR (L) MCV 74.48~80. 34 75.54~81. 80 74.70~80. 72
LA 418 H & (pg) MCH 22.57~25. 14 22.95~25.67 22.84~25.34

SEYS LT AT R YR E (g/1L) MCHC
M/MRIHHC (10°/L) PLT count
LTRSS -FRifE2E (IL) RDW-SD
ZLYN A3 AR T B -2 5% R AL (%) RDW-CV
M/ 96 BE (fL) PDW
SR MUATR (L) MPV
KM/ MR (%) P-LCR percentage
1/ LR (%) PCT
PRI (10°/L) NEUT count
W4 (10°/L) LYMPH count
HAZA %L (10°/1) MONO count
FERRE R AL (10°/1L) EO count
RET R 4150 (10°/1L) BASO count
HHE BRI E 23 L (%) NEUT percentage
WRELAEE 4 b (%) LYMPH percentage
MAZAIMI T /3L (%) MONO percentage
RERR PR AL 43 Lk (%) EO percentage
RERE R AN & 43 L (% ) BASO percentage

300. 00~316. 20
385.65~616.35

300.45~317. 17
361. 00~605. 02

301.00~318. 87
375.03~609. 25

31.77~37.47 33.18~37.76 32.14~38.31
11.50~13. 41 11.72~13.29 11.58~13. 65
12.51~17. 86 12.58~17.91 11.85~17.30
11.06~13.74 11.09~13.77 10.62~13.33
33.96~55.78 34.35~56.30 30.26~52.42
0.50~0. 74 0.48~0.70 0.47~0. 69
3.06~10. 49 4.08~11.25 3.59~10. 05
7.11~15.30 7.10~14.32 5.32~12.43
0.88~1.97 0.80~1.83 0.63~1.53
0.00~0. 25 0.00~0. 22 0.00~0. 24
0.013~0.07 0.019~0. 06 0.012~0. 04
21.46~47.75 24.68~52.03 25.79~55.15
44.61~69.98 41.23~67.35 38.40~66. 17
5.11~9.55 4.60~8. 65 4.25~8.59
0.00~1.31 0.00~1.10 0.00~1.43
0.09~0.30 0.11~0.26 0.09~0. 19

H1~2 B (1<sx<2) 2~3 A% (2 <x<3) 3~4 A% (3

Note. The number of cynomolgus monkeys aged 1-2 (1<

<x<d) BEMECE 5 273 307 273 A
x<2), 2-3 (2<x<3) and 3-4 (3<x<4) years were 273, 307 and 273, respectively.
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R2 1~2 A% (1<sx<) SBEME L FFEHR

Table 2 Hematological indices of the 1-2 year old (1<x<2) cynomolgus monkeys

65 055 H Jiided WP
Test items Male Female
M 4314 (10°/L) WBC count 19.22+5.94 19.95+4.90
A% (10'2/L) RBC count 5.590. 40 5.60+0.37
ML (g/L) HGB 132. 61+8.32 133.94+7.52
LA EAR (%) HCT 43.032. 35 43.48+2.11
LT AR (fL) MCV 77.12+3. 06 77.762.73
SEHILL A 4T E i (pg) MCH 23.77+1.32 23.96+1.23
SEHILL A 4T B I (/L) MCHC 308. 17+8. 00 308. 02+8.26
I/ (10°/1) PLT count 518.65+118. 18 479. 80+108.57 **
2T 40 M oA e B AR ifEZE (fL) RDW-SD 34.55+3.25 34.71+2.29
LTS3 5 B2 -8 5 R AL (%) RDW-CV 12.50+1.08 12.41+0.77
MRS FEE (fL) PDW 14.89+2. 61 15.55+2.71"
SERIM/IMRIATR (L) MPV 12.23+1.33 12.61+1.33"
KA/ L (%) P-LCR 43.32+10.92 46.73+10.65 "
/MR AR (%) PCT 0. 630. 12 0.610.11
s PR A4 (10°/1.) NEUT count 7.18+4.22 6.29+2.95*
WRELAR M35 (10°/L) LYMPH count 10. 54+4. 21 12.00+3.81
R AN (10°/1) MONO count 1.37+0. 57 1.48+0.51
REFR PRI AT 4L (10°/L) EO count 0. 10+0. 13 0. 13+0.15
RETR MR AN %L (10°/1) BASO count 0. 036+0. 02 0. 04420.03 ™
PRI 3 e (%) NEUT percentage 37.26+14.32 31.41+10.80 *
WEMEME 20 (%) LYMPH percentage 54.93+13.79 60. 14£10.60 **
PR T 4 (%) MONO percentage 7.11+2.08 7.59+2.36
RERR MR AN 5 4> e (%) EO percentage 0.53+0.73 0. 65+0.72
WERR R AN 43 b (%) BASO percentage 0. 18+0. 09 0.21+0.12**

s 149 S 124 1 S BA L, ¢ P<0. 05, ** P<0.01,

Note. Number of male monkeys is 149 and female monkeys is 124. Compared with the males, * P<0. 05, ™ P<0.01.

K3 2~3 H (2<x<3) BB FFE bR

Table 3 Hematological indices of the 2—3 year old (2<x<3) cynomolgus monkeys

o U5 Tk iff
Test items Male Female
FH 4% (10°/1L) WBC count 19.23+5. 81 19.96+4.76
LT 40HT4L (10"2/1L) RBC count 5.45+0. 50 5.44+£0. 41
1ML (g/L) HGB 131.51+10. 04 132. 17+8.93
YL (%) HCT 42.53+2. 84 42.81+2. 68
SERLT AR (L) MCV 78.27+3.35 78.77+3.07
A QMM AT R & (pg) MCH 24.21%1.43 24.33x1.34
LA I LT R (VR E (/L) MCHC 309. 13+9. 68 308. 73+8. 01
/MR (10°/1L) PLT 509. 13+113. 99 476.29+123. 33
LT 40 3 G B —FRifE X (fL) RDW-SD 34.86+2. 44 35.63+2.23"
2140 M 53 A B -8 R R EL (%) RDW-CV 12. 38+0. 67 12. 54+0. 79
ML/ 9efE (L) PDW 14. 45+2. 59 15.46+2. 65"
SER I /IMRIAFR (L) MPV 11.87+1.25 12.57+1.33
K/ (%) P-LCR 40. 47+10. 60 46.58+10. 74 *
/MR EEFR (%) PCT 0.60+0. 11 0.59+0. 12
R 20 T4 (10°/1L) NEUT count 7.55+3.91 7.69+3. 50
WAL (10°/L) LYMPH count 10. 26+4. 94 10. 83+3. 19
B ANAEITEL (10°/1) MONO count 1.22+0. 57 1. 33+0. 50
RERR MR AN T4 (10°/1L) EO count 0.11=0. 12 0.110. 11
REBIME RN T4 (10°/1) BASO count 0.032:0. 02 0.040+0. 02 **
RN E e (%) NEUT percentage 40. 03+16. 92 37.93+12.72
WRELAIME 4 (%) LYMPH percentage 52.87+15. 87 54.65+12.25
FAZ AT 43 e (%) MONO percentage 6.36+2. 05 6.69+2. 02
RERR MR AN E 43 e (%) EO percentage 0. 58+0. 57 0. 54+0. 55
RERIME RN E 531 (%) BASO percentage 0. 15+0. 06 0.20+0. 08 ™

T MRS 63 L, MEVESIY) 244 H SHEMESIIMILL, © P<0. 05, * P<0.01,
Note. Number of male monkey is 63 and female monkey is 244. Compared with male, * P<0. 05, ™ P<0.01.
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x4 3~4 A% (3<u<d) TIBIG: M IR =35

Table 4 Hematological indices of the 3—4 year old (3<x<4) cynomolgus monkeys

Ko 5 Jiigiéa i
Test items Male Female
F4MAIT4 (10°/1) WBC count 17.94%5. 12 16.56+4.08 "
LI4NHT4L (10'2/1L) RBC count 5.630.35 5.50£0.41"
Mm£rE i (g/L) HGB 134.21+7.79 132.70+8. 92
ZLAMfLIEAR (%) HCT 43.23+2.15 42.86+2. 85
LT (L) MCV 76.93+2. 81 77.99+3.04*
LA ZL B H = (pg) MCH 23.89+1. 21 24.16£1.26
PN ZL AR IR EE (g/L) MCHC 310. 42+7. 21 309. 76+9. 49
/MR (10°/1) PLT 519.05+102. 68 482.56+120. 69 *
2140 53 Ai 6 B -4 ZE (L) RDW-SD 34.52+2.33 35.48+3.28"
LLANAE 3 A T6 78 5 24X (%) RDW-CV 12. 48+0. 81 12.66=1. 10
Hi/MRFEEE (L) PDW 13. 88+2.25 14.84+2. 84"
SEETI/IMRIAFR (L) MPV 11.51£1.00 12. 14£1. 42
KM HEZ (%) P-LCR 37.50+8. 54 42.71+11.57*
Hi/MEHE (%) PCT 0.59=+0. 10 0.58+0. 11
TR AL (10°/1) NEUT count 5.88+2.72 7.16+3.34*
WRELANHIT% (10°/1L) LYMPH count 10. 78+4. 49 8.19+2.88 ™
B ANHLIT4L (10°/L) MONO count 1. 09:0. 41 1. 080. 46
ERR YR AT (10°/1) EO count 0.16x0. 15 0.100. 11 *
TETR MR AR 4L (10°/1) BASO count 0. 025+0. 01 0. 024+0. 01
rRPERIANAE 43 L (%) NEUT percentage 33.75+14.20 42.86+14.13™
WEAIE T 23 (%) LYMPH percentage 59.08+13. 39 49.87+13.28*
PR 53 (%) MONO percentage 6.14=1. 82 6.52+2.28
RERR MR AN E 43 H (%) EO percentage 0.90=+0. 96 0.61=0. 64
WERRMRI AN E 43 e (%) BASO percentage 0.13+0. 05 0. 1420. 05

TEHEPESIY 149 K MEVEShY) 124 H SHEMESIIMIEG, © P<0.05, ™ P<0.01,
Note. Number of the male monkeys is 149 and female monkeys is 124. Compared with the males, * P<0.05, ** P<0.01.
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Trends of platelet counts and platelet indexes in different age groups
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Figure 3 Trends of erythrocyte counts and erythrocyte indexes in different ages
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