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Hematologic and Coagulation Changes in Hypothermic Dogs

Dai  Young Choi*, M.D.

This experiment was carried out to study the responses of cellular component of blood and bone marrow

to cold and also the changes of coagulation during cooling. Forty-two mongrel dogs were subjected to

hypothermia by ice-water surface cooling technique. Lowest body temperature ranged from 21-23°C. Dogs

were divided into 3 groups: Group [, 12 dogs; pentothal anesthesia for 3 hours, Group [, 20 dogs;

hypothermic group and Group [, 10 dogs; postsplenectomy hypothermic group.

Results were summarized as follows:

1.

& & % (hypothermia) & LW AmETEHS A8 B

Hemoglobin, hematocrit and red blood cell count significantly increased when animal swere cooled,

and increase was noted in similar magnitude among the animals of Group |.

. White blood cell count extremely decreased after cooling and effect of splenectomy on white blood

cell count was not apparent. No significant changes were seen among Group |.

Differential count of white blood cell when cooled showed relative increase of polymorphonuclear

neutrophil and decrease of lymphocyte.

There was marked decrease of platelets when body temperature reached to 22+1°C and essentially

no changes was noted in Group |.

. Clotting time, bleeding time, plasma prothrombin time, recalcification time, and fibrinolysis showed
no significant changes when dogs were cooled. Clot retration and prothrombin consumption during
hypothermia appeared to be poor. In Group f, bleeding time ‘decreased after splenctomy and when
body temperature was lowered, plasma prothrombin time, clot retraction, and prothrombin consumption
decreased. Dzcreased bleeding time and poor colt rotraction were noted in Group |.

6. It was found that megarocaryocyte count decreased even though platelet count of peripheral blood

markedly diminsished when animals were cooled. There was some tendency of erythroid byperplasia

noted during hypothermia.
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Table 1. Hematologic Changes in Anesthesia group.
Control I 3 hrs. after anesthesia
NoofdoEs T ean SE- | Meam  SE
Hemoglobin (gm%) 12 10.1 0.7 12.3 * 1.9
Hematocrit (%) 12 33 1.8 41 * 2.1
Red blood cell (X10%) 12 375 22.6 44.6 * 25
White blood cell 12 8, 600 293 6,679 * 999
Platelet 12 354, 100 23,700 293, 800 33,400
* Significant change from control period (P<0. 05~0. 001)
Table 2. Coagulation in Anesthesia Group
T - o E(:n;rgi k ! 3 hrs after an;sAt;)e;;“
Moot dogs |7 ean | SE Mean SE
Bleeding time “ 12 2747 12.57 1/007+ 3.4
Clotting time 12 3’8" 27 3’9" 3.57
Prothrombin time, % : 12 100 — 97 1
Recalcification. time ‘ 17 1'6" RY 17" 2.57
Prothrombin Consump time (sec) 12 36" o7 347 R
Clot retraction, % 1 12 47 1.6 35 * 3.4
Fibrinolysis | 12 = (=)
Platelet i 12 354,100 : 293, 800

* Significant change from control period (P<0. 05~0. 001)

Table 3. Hematolog1c Changes in vaothern ic Group
Control l3 hrs. after hypothermla
No. of dogs ST ST ow o o o s e
Mean S.E. l Mean S.E.
Hemoglobin (gm%) 20 10. 2 0. 2l 12.0 * 0.4
Hematocrit (%) 20 35 1 | 43 * 1.8
Red blood cell( X 10%) 20 385 11.5 432 * 21.4
|
White blood cell 20 9,931 548 | 2,503 * 123
Platelet 20 347,700 28, 300 133,100 * 18,100
T Significant change from control period (P<0. 05~0. 001}
A R EE R Foh HEEC A = BAT S 10 Rol {Kidsel & 43% 7 X BiFI(P<0.001) LH T 2
lgm%el A Aol JWMFlE 12.3gm% 2 KiFIA Qo IR A= ML &5 3BUelAd Aol
(P<0. 001038 po st s o} LEFEYE 38%7HA LA E HAE 29E& Relrh. F
2. Hematocrit BREERCl A e E % 33% ol A w 3o] WEER3FERI R o
Foptoll Al A #EIET hematocrit &) 7} 35%°) (R = 41% 2 ®3 (P<0.05) LAE e F4
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Table 4. Coagulation in Hypothermlc Group
I WE;I:tro] ) 3 hré L a;t;r> hypmothermxa
No. o dogs | o ;'“ge;r e
Bleeding time 20 ‘ 2/33" 207 2/38" 287
Clotting time 20 | 372" 17 3'31/ 20"
Prothrombin time, % 20 v 100 — 98 0.8
Recalcification time 20 1 1,157 4" 1,197 2.57
Prothrombin Consump. time (sec) | 20 317 37 177 27
Clot retraction, % | 20 35 1.8 29* 1.2
Fibrinolysis } 20 - =)
Platelet | 20 347,700 133,100"

* %gmhcant clnngc from Comml permd kl’ ’() ())\0 0017

Table 5 Hematologiec Changes in Postsplenectomy-Hypothermia Group
’ Control Postspknutom\ Hypot]lermla+3 hrs
No. of dogs |~ —-———== == - T —
E Mem S E. | Mun S.E. Mean S.E.
e B P B e [
Hemoglobin(gm%) | 10 10.9 0.4 10.7 5.6 11.6 0.4
Hematocrit (%) ; 10 35 2 35 2.3 38 2
Red blood cell(x10 10| 401 22.3 393 23 420° 26
White blood cell I 10 *( 8, 305 895 5, 480 533 2, 221* 231
Platelet \ 10 | 291,900 20,834 312,300 21,148 94, 500* 6,351
[ O RSN BN o
* gxgmf;mm change from control period (I’ <0. 05~ 001
3. R 5. WA

Foptol M= 4 AT FmERES) FHafat 3,850 000
mmPo)t el {TIARE 4,320, 000/mm’7A  RIHT
(P<0.001) L%-& +hel w3l A = FRESHIED
4,010,000/ mm?®, PgHI%A 3, 930 000, mm?® ¢]tl Zeo
ISR 4,200,000 mm® 7R KiF 3 (P-0.05) 143
oo} fEofte] Hrahel wmid LRel%ith ﬁ“ﬂ Tpel] 2
% BEEED 3,750,000, mm’ o]yl zol 3JrhiFele
4,460, 000/ mm* 74 A 413 (P20 05)1’["?,"}1!';? _‘L%{ 2
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Table 6
‘ Control
No. of cases| e
Mcan
Bleeding time 10 1/26"
Clotting time 10 17497
Prothrombin time % 10 —
Recalcification time 10 113"
Prothrombin Consump r
time (sec) 10 41
Clot retraction, % 10 l 43
Fibrinolysis 0
Platelet 10 | 291,900

S.E.

20,

+ Significant change from control penod (P<0 Oa~0 OOI)

2 HmeER

OB AN = MM AE THEsT 25330
W RS 25380 2 Bl glolem S3%AM
BTl 15268 o19dwd Rl Bl 1520
2 OHEY (P<0.05) S-S v fUiMde 54008
o EfE g Sl s MBHES 2548 A
o] WERR3EFIlE 17220 E WU (PL0.02) ¥
£ b

3. 1% Prothrombin B

M2Rtell Al AEETE 100% 1A ISiliRsel
ol HET Lot olv #i3frol s FAGUIEM 100
%ol A RiERlE 91%7t Sigeon ol HEL RY
(p<0.02)0l oF. Hi1fFell & BiAKEIA 100% 7F BEmM3Iy
flelli= 97% 24 & $Egho] glgict.

4. Calcium FHhErH

F28N A ATl calcium P b ie AyiEzE 15

98% 7}

15f0)e] Aol EERAE 151982 L7 ¢l
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11F, SRE 15 Bz 44 ELEE fi 2E
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Coagulatlon in Postsplenectmy Hypothermia group

Postsp]cnectomy ‘3 hrs after h&pothermla
| Mean  S.E.
24" " 1’2’ 327 547 17
137 | 139" 16" re1r 3
— ‘ 100 — 91 * 2.3
5871 11117 5.1 135" 6.8
37 i 45" 27 197 * 3"

15 | 13 16 0* 17

(+1 | (+)2

(=M1 ‘ (N
800 312,300 21,100 94,500 * 7,300
by ek

€. Prothrombin 8%

2Tl Al A A1) prothrombin %Sl Z#gfE 7} 31?1'
ol olwd Zel it 178 70x M H(P<0.01) 454
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EREER R NS SBFY mEk 2 8
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EldAdol Ql& = A slch 28y o] BBl 3
o] pentothal #413F Mo BEES ST & 28
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"B

M&BFE hematocrit, #MHMMERES B =& HE)e
By mMARE AHes o MRHE AFor F¥
3 R Ed EELE Al LREECH #iEel
w4 Bk hematocrit flis HHloz ¥
8 LRIAGT BELE AR Qe LR #2E]
Begon Fmike Ao ozla BELHBLSHC
Z %% Bty o oA 2 fES €34
.

EBRAL d¢d A#H0E @ mEF hematocrit il
Bpe Emy LA or AHE FU #E%0) e
o & o8 BEEE kg o9 v Y R#ES &K
&8t et

HEE HHYe = kel REACAA Ml 2o
MEAS BBT s D’ Amato®® & 238w 3lo= Na*
+ i B8R K'g BKs3 o = Na‘ol
K€ Aise] steld mke @l dAddx *
B BEEC HWUT 2O o7 )&} KxFA B
Bl H¥ KHs g gob” REZAE o ¥R
F#HE W 9 ltd. Hematocrit®] L& Crosbys R
Mol A mie] —Riyezr MAded BRIt
5o 2ela D Amato®} Hegnauer®® & o]} 3
< el WA mie] maEelA @7l W Eol
gtw ey ik Willson® & A#Efel 21°~26°C
o] PRl Emer Bz JpmEAmES
LEjn wBe EHAAN mAe diks o 40 micron 12 9
NEE M E EHRY mpgage] BEs Ay dde
] o] 9} e W#KS Bigelow %8 KEAXS RFEMmT
Aol A o) Blgest —HE A

Hetd] LR mire Mool ot mKks Bhgel+

olrbA FmEHY meaFe] #mE BEEHEY Rold m
ol mAEPelA suspension stability & ##3}7] <& A
T NERFRE MMEARE Z5FRY mMEAY K
ESA, 28l £5¢ mEe] ¥ g8t Faraeus®® &
H3le gled mMEHES MRESHERS RKER i
Bol Y wolinl WY Rolz M— AN
LR BAEol Ay SFimEke] wEe A Aol 3
4 Uk Mool o) o]} e FmERe] gL U
m, 5, shock, k%, X%, high molecular dextran £
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Table 7. Differential Count of White Blood Cell of
Hypothermic Group

Control Hypothermia
WBC/mm?* 9,931 2.503
Band U2 3.4% 2.6% 65
Seg. 6,273 63.2% 74.9%1, 875
Eosino. 190 1.9% 1.3% 32
Baso. 104 1.0% 0.9% 23
Lympho. 2,852 28.7% 19.3% 487
Mono. 172 1.7% 1 1.0% 25

Aoz WY AmKY WAL FHEANA] o0 %
£ Aot amRCL o WAFEC) e HY AE
Bl e Willsond] BHEEMMERMERRY K
= A8 fille] 21°~26°C =« THIBHREES] £BS A
M7 fEAUT o] He] miiiidle #eiq e M
AR oo {5yt Villalobos = BEmER7F
el MAstn mBYd ®hde BiEe THIY B
el WHE BMmERZ A HEAER Y BHEE
Tselel el g o mEf Ak £
gl & Aoz ol FHAME ofd Helstzn
#EN T

HHESY amERe Baol Al o HHEK Sl
o] HA BEFELE FHIA Y] FETEAAM 2euls}
7o) FEMIFhEV} HNMMo T BmPcts TEE o
4 A1 2 A HilRe ki A Mo
Willson®® & A Hibsol HE8Y HEERIB L E, Villalobos?®
£ 6EF 1molA e BEE EHEINded AHE
ol Qlel Al 20TEe Mol A HBMHHEREBEIES 24
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7HA] AAAAE @ prothrombin B5RIE HER
<+ dlalebn st 3 Couves™ = 7he] BARS 20°C
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)R- MRS MEF prothrombin o] 777E3t & B
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= £ 4 e FiRelatn watdnh Calcium Hmesn
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B RS Yot BB BolAl o}Ra @HEo] g
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T MET=E vk KRN HHRE A Do) )
T AWAAE A Mo Rl 61.7% ) Aoy 2pa
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mAHERS IRAE 29 AR S &3 BHE 9
A& Eolnd )AL Villalobos®] 9] 1ol A 4 Ha
BE galvhes Wiko kMR —® PG o

mEEEEel Q1o Al M ME-& Platelet Factor (PF—3)
A fEH-E 7Hg Hipoprotein & e TR e oy
A Qe . a3 o] PF—3vF NNyl prothrombin
activatore] 4% 18 plasma coagulation proteins$}
WiEE ERE dhe) el BRSAD G g
£ o) Hollx WIS Hame]l LEY HES Fisn
Qe S M) R e B mgg Qlolx
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