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Experimental Study on Shark Liver Oil-Induced
Lipoid Pneumonia in Rats

Mee So0 Chang, M.D. and Eui Keun Ham, M.D.

Dapartment of Pathology, Seoul National University College of Medicine

The purpose of this experiment is to evaluate the histopathologic findings of shark liver
oil-induced lipoid pneumonia, and to determine whether shark liver oil is absorbed through
lymphatics and the venous system or not. A single intratracheal administration of shark liver
oil (0.6 mikg of B.W.) was given to Sprague-Dawley rats, They were then sacrificed sequentially
from 1 hour to 12 weeks after injection. We investigated the chest radiographic findings, the
serum total lipid concentration of blood obtained by cardiac puncture, lipid-laden alveclar
macrophage index of the bronchoalveolar lavage fluid, and the histopathology of tracheobronchial
lymph nodes and the lung (Oil red O stain & H&E stain). Chest radiographs showed no specific
findings; ill-defined hazy, linear, small patch radioopacity, air space consolidation or collapse.
Thirty-six percent of the experimental rats revealed normal findings. Within the lung, the shark
liver oil appeared either as highly emulsified fine granules in the cytoplasm of the alveolar
macrophage or as free, round oil masses, The area of the lung accumulated with lipid material
was maximized 1 week after injection, and then decreased thereafter. The tissue reactions were
cuboidal metaplasia of the alveolar lining, widening and lymphocytic infiltration of the alveolar
septa and granuloma formation (3% of experimental rats) as a reaction 1o a foreign body, There
were also lung abscesses due to superimposed bacterial infection (5% of experimental rats). With
time after the injection of the oil, the serum total lipid tended to increase and the intracellular
lipid of the alveolar macrophages in the bronchoalveolar lavage fluid tended to decrease. In
summary, the histopathologic findings of the lung in the experimental lipoid pneumonia were
interstitial chronic inflammation and granulomas with the presence of lipoid material in the lung paren-
chyma, and shark liver oil appeared to be absorbed in the blood and the lymph, then metabolized.
(Korean J Pathol 1997; 31: 711~722)

Key Words: Experimental lipoid pneumonia, Shark liver oil, Histopathologic findings, Lipid
absorption
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Table 1. Summary of the chest roentgenogram of ras in lipid pneumonia induced by intratracheal injection of shark

liver oil
Chest  roentgenogram
Group” - o :
-patg i 1 T o,
Normal intcr?rzlmhlc u:[:ﬁy Smuﬂcﬁ;th k]l:cnff; ml::.ﬂlis;:irnu Collapse -;::"t "?lrmsfr
I hr 7 7
2 hr 5 1 1 7
4 hr 4 2 1 7
6 hr 3 3 1 7
| d 4 2 1 T
2d 4 | 1 7
3d 4 | 2 T
4 d 3 1 1 1 (¥
I wk 2 5 1 i
2 wk 1 4 5
3wk l | 1 2 3
4 wk I 1 1 2 5
5 wk 1 1 2 1 5
6 wk 1 2 1 1 5
T wk 2 3 5
8 wk 1 1 1 2 5
9 wk 1 1 3 5
10 wk 1 | 2 1 5
11 wk 1 3 1 5
12 wk 1 2 | 4
Total 41 23 23 23 1 1 115

Note: ™ Group was classified according to the time interval at sacrifice after intratracheal injection of shark liver oil.

(hr=hour or howrs, d= day or days, wk= week or weeks )

Note: E’; Arabic numerals represent number of rats showing such roentgenographic pattern.
Note: Eight features of roentgenogram were observed in 6 rais of group | wk, because there were both hazy and
lincar opacity in one rat also both collapse and hazy opacity in another one rat

Zoksmall patch), 41-H(linear) = FE 5 (hazy
opacity), 73 (consolidation), & %Hcollapse) 522 o}
Ebwtch{Fig. 2).

2. @3 U & *3

g4 W F A = T, dizdellMe 135
+3.7 mg/e] olgla, HHolds 147 240442
mgfdl, 2417 164.5+19.0 mg/dl, 447" 190457
mg/dl, 6AZHE 167+7.5 mgd, 1€3 261.5+35
mgdl, 22F 288+182 mgdl, 3YF 577.5+464
mg/dl, 497 489.7+382 mgdl, 15T 419.7+26.3

mg/dl, 2FF 3253+227 mgdl, 3IFF M41+234
mg/dl, 4=~ 18389 mg/dl, S0 421414101
mg/dl, 657 370+365 mgdl, TFT 33954304
mg/dl, BT 3937+28.5 mgdl, 95T 332+52
mgfdl, 105F 37574209 mg/dl, 1157 421.7+535
mgfdl, 12527 378.7+30.8 mg/dl o]gli=dl, SPSSEA
package= 2 1 2% AEele] T4 Pearson @ItAHl T
03724, de] 5 FY F Fgsl A EH
W F ARGe el okd 4FEAES bl
thiFig. 3).
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Fig. 2, The diverse radiographs obtained after intratracheal injection of shark liver oil in rats. A: No radicopacity is
seen al | hour after injection. B: The small patch opacity is noted in right lower lung(arrow) on 2 days after injection.
C: The bilateral parzhilar air space consolidation shows on 4 days afier injection. I The hazy opacity in right entire
lung and linear opacity in left lower lung are noted at 1 week after injection. E: The hazy opacity in bilateral lower

lungs appears at 7 wecks after injection.
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Fig. 3. Sequenlial chanpge of serum total lipid concentra-
om affer inratracheal injection of shark liver oil in ats,
Pearson™s correlation cocfficiont(r) represonts the cormela-
fionship botween time interval at zacrifice afer injection
and serum total lipid, in which e ]:Ilt;lti-‘iL‘i".'l: linear correla-
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tiom serum wial lpid wewds o increase.
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Fig. 4. Seqguertinl change of the amount of incracellular
lipid of alveolar macrophages after intratracheal injection
of shark Viver oil in rals. Pearson’s correlation coefficie-
nT) reprosents the commelationship belween lime interval
at sacnfice afler injeciion amd Tpid indes (amount of
inracellular bipid of alveolar macmophages), in which
negarive linear corrclation 15 weak( 0.3 <Ir<7 —[L1)p=
{1.359). With time after injoction, intraccllular lipid of
alveolar macrophages tends o dectease.

Fig. & Tracheobrenchial lymph nodes of rats obtained after infratracheal imjection of shark lver o1l A: Free oll masses
in cortival sinus show on 1 day after injection (0il red O, =100h B! Free oil masses in hilar lymphatics show at |
hour after mjectiondoil red ©, = 103). C: Lipid-laden macrophages arc found at 3 weeks after imjection (oil red O, = 200).
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Table 2-1. Result of the histopathologic alterations of rats i lipid pneumonia induced by intratracheal injection of shark

liver oil{total number of ris=115)

Histhpathologic features of lung

Group”
AM in Av AM & Free Cuboidal Av septal
& Av walls oil masses in metaplasia widening &
(no oil mass) parenchyma of AE cell infiltration
1 hr +
2 hr +
4 hr + 4 |
& hr _ i +
1 d + + f
2d + + t |
3d + + + +
4 d + + + + +
I whk + + + + | +
2 wk F+ | +
3 wk + + F +
4 wk + + + +
5 wk | + +
6 wk + + +
7 wk + + +
8 wk i + |
9 wk -+ + +
10 wk + + +
11 wk + + +
12 wk | + +

Abbreviations: AM= alveolar macrophages, Av= alveolar or alveoli, AE=alveolar cpithelial cells

A

Mote: ©; Group was classified according to the time interval at sacrifice after intratracheal injection of shark liver oil.

(hr=hour or hours, d= day or days, wk= week or weeks)

Note: '} Grading of pathologic changes: + means pathologic changes occupying less than 1/4 of entire lung field, + +

means 1/4— 12, + <+ + means 1)2--3/4, + + +

a4 L8 242 =i (Tables 2-1 & 2-2)8 &
akstolel 14]2F el = #=HE W gl =E He| B
o gl A & oiAAEs] wlAdEE Fje] HE
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AHET Bedgls FHe A, HE HEE e
AEA A Er HEE= o] Enl PUEHAE
gh4lo] FHabs|elchFg 6B). 64|7F FellAe] £HE
44 74 Foll4 9] AHel| w2l gabF He] glelch. |
o ol W@y WA Fel| 4hEefe] FukEw
2, AA g4 4 aEs] F3e] v W RSl

means more than 3/4
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Tahble 2-2. Histopathologic features observed in 14 among 115 rats in lipid pneumonia induced by intratracheal injection

of shark liver oil
_ Histopathologic features of lung
Group ™~ S
Eosinophilic Meatrophilic Granulomas Bronchial epithelial Pulmonary Total
mictoabscess lung abscess formation THECTOSTS hemorthage
1d = |
2.d 1 1 2
2 wk 2 2
6 wk 1 | 1 3
7 wk _ 1 | 3
10 wk 1 | 1 3
Tenal 3 & 3 1 1 14

Note: Group was classified according to the time interval at sacrifice afier intracheal injection of shark liver oil.

{d*da:.f_l:t days, wk= week or weeks)

Note: ; Arabic numerals represent number of rats showing such pathologic features
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big. 6. Histopathologic [indings of the lung of shark Liver oil-induced lipoid pneumenis, A: Small aggregate of lipid-laden
alvenlar macrophages within alveoli and their walls is found T hour alter injection{H&FE, 1000, The feld of lang
infiltrated by oil 3s maximized 1 woek after injection, and then decreases thereafter, B The cuboidal metaplasia of alveolar
lining epithelial cclls develops 4 hours after injection(H&E, > 200p. C: The granulomy with multinucleated giant cells
bewins 1o be formed 6 weeks aller injection{H&R, = 200). L¥: The lipid-laden alveolir macrophages remain within alvecl
12 weeks alfter injectionfuil red O, <400
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