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Effect of splenectomy on the blood and marrow megakaryocyte picture in dogs
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{Received Mar 22, 1993)

Abstract : Present experiments were undertaken in order o clarfy the effect of splenectomy on the
hematology and marrow megakaryocyte picture and to know the genesis of postsplenectomy thrombocyto-
sis in dogs. Six mongrel dogs weighing 8.5~ 18kg were used, of which three were splenectomized and the
other three were laparotomized for comparison. Erythrocyte count, total and differential leukocyte counts,
thrombocyte count and packed cell volume measurement were made using the blood samples. In addition,
bone marrow samples obtained from the femur at 7th and 23rd day of the operation were examined for the
number per low-power field, the diameter, and the distribution frequency of the megakaryocyte.

From these experiments, following results were obtained : Erythrocyte count and packed cell volume
showed significant decrease begining on the 15th day of splenectomy. Total and differential leukocyte
counts showed marked increase for the first 2 days of postsplenectomy. The thrombocyte count of
splenectomized dogs increased from the 2nd day of the operation, reached to the peak count on the 15th
day, and returned to the preoperation count by the 28th day. The megakaryocyte count per low-power
field of the biopsied preparation increased in according to the increase in thrombocyte count. The mega-
karyocyte diameter of splenectomized dog showed no increase on the 7th or 23rd day of the operation. H-
owever, the distribution frequency of the larger megakaryocyte was higher in the splenectomized dogs
than in the laparotomized dogs. The total plasma protein concentration showed no significant change after
splenectomy or laparotomy. From these results, it may be concluded that the postsplenectomy thrombocy-
tosis results from the increased megakaryocytopoesis or the activated thrombocytopoesis of the marrow
megakaryocytes.
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Table 1. Changes in mean erythrocyte count(X10%/ 2¢ ) af-
ter splenectomy and laparotomy in dogs

Tabie 4. Changes in mean absolute lymphocyte value
(/ #2 ) after splenectomy and laparotomy in dogs

Group Splenectomy Laparotomy Group Splenectomy Laparotomy
PR 6830702 5980+ 324 PR 31004115 2100+129
PO 1 67001343 6090£456 PO 1 1100+200%** 23004221

2 70104750 5960272 2 31004410 3200451

5 6540+ 340 6370+124 5 20001352 32004169

7 61304259 63704269 7 28004179 22001230
15 58304282 65501152 15 34004423 21004315
18 5240+241** 67504157 18 3900£527 1100+100
23 5020+269* * 66104163 23 3800481 1600+ 421
28days 5200+312* * 63704204 28days 4200+ 315 1800150

Remarks Values are mean+ SD
PR ! Preoperation

PO : Postoperation
**  Significant difference at p<0.05

Table 2. Changes in mean total leukocyte count(/ #¢ ) af-
ter splenectomy and laparotomy in dogs

Remarks Values are mean+SD PR : Preoperation

PO : Postoperation **+ : Significant difference at p<0.01

Table 5. Changes in mean thrombocyte count (X 10%/ ¢ )
after splenectomy and laparotomy in dogs

Group Splenectomy Laparotomy Group Splenectomy Laparotomy
PR 1490041352 13800+ 2315 PR 3950+ 601 45494824
PO 1 37300 +2469™ * 2140043129 PO 1 41194616 44891921

2 35900+2732* * 2230014271 2 6178+982 37694629
5 17800 +2719 167004989 5 615711101 4560+ 652
7 16200+ 2240 177004707 7 8758+1329%** 45961208
15 1460041626 1640042311 15 11275+1187** 42091211
18 14700+565 1360041267 18 76431917* 3990482
23 1610041025 143004 1452 23 5666 + 764 38224111
28days 146001808 1490042138 28days 5237+468 36174398
Remarks Values are mean+SD PO : Postoperation Remarks Values are meant SD *  Significant difference at p<0.10

PR . Preoperation **  Significant difference a1 p<0.05

Table 3. Changes in mean absolute neutrophil value(/ #¢ )
after splenectomy and laparotomy in dogs

Group Splenectomy Laparotomy
PR 108001788 109001821
PO 1 35400+ 3925* 18100+ 1067

2 30700+ 3887* 1750042031

5 1410012987 12300+102

7 115001850 14100+ 241

15 9800+ 880 1240011311
18 9500+ 872 1070011207
23 108001 946 12000+ 1761
28days 94001721 12000+ 1053

Remarks Values are meantSD
PO : Postoperation

PR : Preoperation
* | Significant difference at p<0.10

KEA oM E & A 6830+702( X10°/ 1 ) o)
9 Ao BRRmEE 159A 58 24387 Ao 18
A o) = 52401 241 (X 10/ p2¢ ), 23D A& 50204269
(X10°/ ¢4 ) 283 28U R ol &= 5200+ 312( X 103/ ¢ )
B A 24z} 591 3Hp<0.05) FAE VeI

HEER A E & Al 59804324 X10°/ ¢ ) o)
No v BAREER % 5960£272( X 10%/ 1 ) ~6750+157

PR ! Preoperation
PO : Postoperation

** | Significant difference at p<0.05
*+* | Significant difference at p<<0.01

Table 6. Changes in mean packed cell volume (%) after
splenectomy and laparotomy in dogs

Group Splenectomy [Laparotomy
PR 48+4.52 35+2.3
PO 1 4614.3 35:+2.2

2 4545.1 35+1.2
5 4245.1 U+2.3
7 39+3.2 36+1.1
15 3743.4* 3941.2
18 36+3.3%* 3442.3
23 36+2.8%* 3742.2
28days 36+2.1** 36+4.3

Remarks Values are meantSD * | Significant difference at p<0. 10

PR ! Preoperation ** | Significant difference at p<0.05

PO ! Postoperation
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Table 7. Changes in mean total plasma protein content
(g/d?) after splenectomy and laparotomy in dogs

Group Splenectomy Laparotomy
PR 8.910.08 8.910.43
PO 1 8.5+0.62 8.410.38

2 9.1+0.25 8.51+0.04
5 9.5+0.57 8.8+0.16
7 8.910.57 8.9+0.08
15 9.2+0.14 9.5+0.37
18 9.1+0.47 8.610.27
23 9.410.49 8.7+0.08
28days 9.5+0.44 8.710.42

Remarks Values are mean+SD
PR : Preoperation

Table 8. Mean megakaryocyte number (per low-power fiel-
d) of biopsied bone marrow preparation after

PO : Postoperation

splenectomy and laparotomy in dogs

Group Splenectomy Laparotomy
PR 6+1.0 60,5
PO 7 20+2.6%* 740.1
PO23 16+£2.1* 8+2.0

Remarks Values are mean+SD
PR ! Preoperation
PO : Postoperation

* ! Significant difference at p<0. 10
** | Significant difference at p<0. 05
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Table 9. Mean megakaryocyte diameter( #m) and its distribution frequency(% ) at 7th day of splenectomy and laparotomy

in dogs
Item Diameter Distribution frequency( % )
<30 31~35 36—~40 41~45 46~50 51~55 56~60 >61
SPL 43.9 7 1 17 23 18 13 8 3
+1.57 +1.91 443 x25 O EL9l L 6.0 . 1525 .. X8 | f2sl
T R Pt FOERERE PR e 5 B - ; e
+1.20 +3.00 +5.00 +1.00 +1.00 44,00 +2.00 +2.00 10.00

Remarks Values are mean+SD

SPL : Splenectomy

LAP : Laparotomy

Table 10. Mean megakaryocyte diameter( #m) and its distribution frequency(%) at 23rd day of splenectomy and

laparotomy in dogs

Item Diameter Distribution frequency( % )
<30 31~35 36~40 41~45 46~50 51~55 56~60 >61
SPL 39.5 10 20 20 32 11 5 2 0
082  x48 28 . 28 . 58 . 5.0 . 100 163 £0.00
e e e o i - : o - -
+0.85 +3.00 +2.00 +3.00 +2.00 +5.00 +1.00 +0.00 +0.00

Remarks Values are mean+SD

SPL . Splenectomy

LAP : Laparotomy
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Legends for figures

Fig 1. Blood picture of a splenectomized dog(No. 2) at 15th day of the operation. Numerous thrombocytes are scat-

teredthroughout the preparation. Giemsa stain, X 1,000.

Fig 2. Blood picture of a laparotomized dog(No. 5) at 15th day of the operation. Fewer thrombocytes are seen com-

pared with Fig. 1.

Fig 3. A large megakaryocyte from a biopsied bone marrow preparation of a splenectomized dog (No. 2). Giemsa

stain, X 1,000.

Fig 4. Higher magnification of megakaryocyte. Giemsa stain, X 1,000.
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