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An Experimental Study on the Changes of Serum Lipids in
' Rabbits with the Posthemorrhagic Anemia

Jin @ Kim, M.D.
Department of Clinical Pathology, Seoul Naliomal University
{Directed by Prof. Sang In Kim, M.D.)

Serum lipds were estimated in 17 healthv rabhits as acontral group and 9 rabbits with
the experimentally induced posthemorrhagic anemia. Anemia was incuced in rabbits by serial
phlebotomy with the three to four days interval, At each time of the phlebotomy, about
ten percent of the total blood volume was drawn out from the rabbits and the phlehotomy
was performed six times during the study.

The anemic group consisted of low hemoglobin group and low hematocrit group compared

with the control group.
Both the anemic groups of the rabbits had low serum lipids levels with a mean cf 57 to

&7 percent of the controls.

A positive correlation was established in male anemic rabbits for hemoglobin and hema-
toerit with the HDL-Cholestercl, Cholesterol, Total lipid and phesphelipid, but not with
Triglycerides. Female anemic rabbits remarked the positive correlation only with the
Cholesterol.

The correlation of reticulocytes production with the decrease of the serutm lipids was not
significant in statistics.

This study shows the correlation of hematocrit decrease and hypocholesterolemia was more
significant than that of the hemoglobin and hypocholesterolemia.

In conclusion, plasma dilutional effect was considered to be an of the most plausible
explanations as the mechanism of the hypolipidemia accompanying anemia, however, there

may be several other contributory factors with complexities that should be studied,
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Table 2, Experimental design for induction of

anemia in rabbits

1) Anesthesia: Intravenous injection of Pentothal
S5mg/kg in body weight.

2) Phlebotomy: Heart punture of 17 to 20ml of
whole bload (about 109% of total blood volume)
after surgical dressing.

3) Frequency & Interval of Phlebotomy: 6 times of
Phlebotomy with the interval of 3 to 4 days

4) Detection of Anemia: CBC, Iron/TIBC, Peri-
pheral blood smear, and Bone marrow smear,

5) Subgrouping of Anemic Rabbits, Low Hb & Low
Het group comparing with the Control group,

Table 3. Laboratory tests applied

Tests Method & Principles

Group of rabbit  Sex subjects 18D,

Control Male 9 2204250
Female 8 2100180

Experimental Male 4 23004180
Female 5 2100170

1) Hematological:

WEC Coulter Counter 5-Sr.
RBC o

Hb o

Het "

MCV o

MCH w

MCHC I

Platelet TOA Counter
Reticulocyte Brilliant cresv] blue stain

Peripheral blood Sme-
ar & Bone marrow
SMear exam

2] Lipids:

HDL-Cholesteral Kostener & Finley (De-
Xtran sulfate and mag-
nesium chloride as pre-

cipitation reagents)

Cholesterol Modified Libermann-Bu-

rchard (Technicon Au-
toanalyzer SMA 12/60)

Triglyceride Enzymatic(ABBOTT)

Total lipid Sulphophosho vanilline
Phospholipid Enzymatic
3) Miscellaneous:
Iron/TIBC Ferrozine
Albumin Bromeresyl green (Tec-

hnicon Autoanalyzer
SMA 12/60)
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Fig. 1. Sequential changes of the hematological
and lipids values in rabhits according to
the phlebotomy. (Units of all parameters
are omitted.)
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Table 4. Hematological changes in rabbits according to phlebotomy Mean+8.D,
— -
Frequency* No, of Rabbits RBC Hb Het Reti, Tron/TIBC

Control 17 5.9040.7 11,741, 4 35.5+1.7 1.1£0.6 185+57/309+63
I g 5.804-0.8 9. 6+3.7 34.7+4.6 1.4+0.5 1734-46,/313+62

2 9 4. 69+0.9 9. 541.3 2T.841.6 3.7+1.5 132--33/345456

3 7 4.49+0.5 9, 4+1.1 28,3+2.3 6.7+3.4 121+43/3434+75

4 7 4. 26+0.5 9.0+1.1 26.51-9.4 6,434, 8 1151+41/377+99

5 6 3,99-0,5 8.940,5 23,0742, 1 7.34+3.6 122+ 75/400+97

6 5 3.7840.6 B.740.4 27.8+2.4 8.1+4.6 107+59/4114-90
THE 2 3.9540.6 8.9+0.7 31.443. 2 4.4+1.1 114 +62/347+84

* Eachtime, about 10% of the total blood volume*** was drawn out (1842, 1 ml}) with the interval

of 3 to 4 davs.

** The last one was done at 21 days later.

*** Blood volume was ealeulated from body weight.

Units are as follows:RBC; % 10%/mm?® Hb;g/100 m], Het: %, Reticulocyte: %, and Iron/TIBC:pg/

100 ml
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Table 5. Lipids changes in rabbits according to phlebotomy
= —

Mean-+S.D.

—_——— —— = ———— e
crequency No. of Rabbits HDL-Cholest.*  Cholest, Triglyceride Total Lipid Phospholipid
Control 17 1T —5. 3 46+13,5 113+68. 4 224+ B1. 2 B61+23.4
1 9 17-5.3 43+12.1 105566, 2 1894115, 4 Bl=25.4
2 9 1552 34+12.9 BB 136.5 126+ 53.1 TI1+17.7
3 T 14 8.0 22+11.0 5727.2 1047 24.0 65135, 3
4 7 11+3.7 26+ 5.8 87=51.9 130+ 76.1 65+23.7
a i 11=2.7 26+ B9 731165 120+ 26. 4 651+11.5
6 ] 1021 256+ 3.1 71+11.5 109+ 51.5 53=13.3
7 2 11+2.2 27+ 3.0 82118 4 114+ 44.3 4922, 2
* High density Ilipoprotein cholesterol,
- Units of all Tipids are mg/100 ml,
Table 6. Relation of hematological levels between control and anemic EToups Mean+5.D.
Group Sex No of cases REC Hhb Hee Reti. Iron/TIBC
Control M 11 6. 44+0. 35 12.970.7 3g. 3=2.1 1.4+0.5 1851+55/344 =98
F (] 5. 1740, 61 10. 840, 4 33.2°1.6 2,442 5 185-+58/294+36
Low Hb M 15 4. 97+0. 61 10.2+0.4 312420 58+3.9 117+28/358 - &8
F 20 3. 980, 39 8.5+0.4 27.8+1.6 4.842.7 128--39/366+55
Low Het M 13 4.8950.65  9.8+1.4  30.7HL6  6.2+3.0  117+25/357+84
r 18 3. 4530, 46 8.4740.7 26.8+2.1 4 0128 132+49/359+53
* Units are as follows: RBC: x 10%/mm?®, Hb:g/100 ml, Het:%, Reticulocyte: %, and Iron/TIBC:pg/
100 mil.
Table 7. Relation of lipids levels between control and anemic groups Mean-+5.1D.

_—_— e

Group Sex  No. of cases HDL-Cholest, Cholest. Triglv-ceride Total Lipid Phosphe-lipid
Control M 11 18+4.5 44+12.2 86+42.3 178+67. 6 85122 3
' ©F 6 16=5.7 A7T+14.0  139+95.8 269495, 8 87-+24. 6
Low Hb M 15 114+3.5 293 7.0 61+19.3 120-- 38, 2 G0+20.2
F 20 166, 6 33412, 8 89+40.3 137+46. 5 72430, 2
Low Het M 13 11+3. 4 27+ 5.8 f4+19. 1 114+37. 6 53+10. 6
F 18 14+5.8 28+11. 4 84—44.6 140~+44. 6 65421, 0

- Units of all lipids are mg/100 ml
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Fig. 2. Relations of Hemoglobin, Hematocrit and Lipids levels between Control and Anemic Subgrotps

in rabbits. (Note: B;Low Hemoglobin group, C:Low Hematocrit group, M;Male, and F;Female].
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Fig. 4. Correlation of Hemoglobin, Hematocrit and
Cholesterol in male rabbit. (o:Het, + :Hb).

Fig. 3. Correlation of Hemoglohin, Hematocrit and
HDL-Cholesterol in male rabbit. {o: Het, +

Hb).
_ _T‘il.'-le & Correlations of Hb, Het and lipids
Variables Male(n =25) Female (n=2g)
Y =Hb, X=HDL-Chol Y=0.01X+ &4 r=0.69(p<l0.01) Y =0.02X+ B.7, r=0,12(NS*)
Chol, 0. 10X+ 7.8 r=0.7T8(p<0.01) 0.05X+ 7.4, r=0,59(p<0.01)
TG 0.02X+ 9.9, r=0.42(NS) 0.01X+ 8.3, r=0. 38(NS)
TL 0.02X+ 9.1, r=0.58(p<0.01) 0.01X+ B.1, r=0.47(NS)
FPL 0. 04X+ 8.8, r=0.61(p<0.01) 0. 02X+ 7.8, r=0.393(NS)
Y =Het, X=HDL-Chol Y=0.61X+255 r=0.74(p<0.01) Y =0.14X+26.9, r=0.29(NS)
Chol, 0.30X+23.2, r=0,86(p<0.01) 0.15X+23.9, r=0.73(p<0.01)
TG 0,06 +30.1. r=0.45(NS) 0.02X+27.0, r=0.41(NS)
TL 0.05X4+26.5, r=0.70{p<0.01) 0.01X+23,7, r=0.42(NS)
PL 0.13X 4251, r=0.71{p<0,01) 0.05X+25.4, r=0.43(NS)

* Not significant (p>0,05)

TG: Triglyveeride,

TL: Total lipid,

FL.: Phoszpholipid.
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Fig. 8. Change of serum Albumin according to
sequential phlebotomy. The relation with
the Hematocrit change was also noted. (At
each time of the phlebotomy, 20 ml of
whole blood was drawn out from rabbit
with the body weight of 1750g.).

Table 9. Mechanisms of hypolipidemia in rabhbits
with the posthemorrhagic anemia

e
_

1) Diluting effect of inerease in plasma volume.

2) Lipids consumption for the active production of
the reticulocytes.

3) Redistribution of lipids to other tissue
4) Other contributory facters, still unknown.
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