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Effect of the Paclitaxel and Radiation in the
Mucosa of the Small Bowel of Rat

Kyung-Ja Lee, M.D.

Department of Therapeutic Radiology, Ewha Womans University, College of Medicine, Seoul, Korea

Purpose : Paclitaxel is a chemotherapeutic agent with potent microtubule
stabilizing activity that arrests cell cycle in G2-M. Because G2-M is the most
radiosensitive phase of the cell cycle, paclitaxel has potential as a cell
cycle- specific radiosensitizer. This study was designed to investigate the
ability of paclitaxel to increase the radiotoxicity in normal small bowel
mucosa of the rat.

Materials and Methods : A single intraperitoneal infusion of paclitaxel
(10mg/kg), and a single irradiation(8 Gy, x-ray) to the whole abdomen and
combination of radiation(8 Gy, x-ray) 24 hours after paclitaxel infusion in
the rats were done. The changes of jejunal mucosa, and kinetics of mitotic
arrest and apoptosis in the jejunal crypt were defined at 6 hours - 5 days
after each treatment histologically.

Results: Paclitaxel blocked jejunal crypt cell in mitosis and induced minmal
apoptosis. Mitotic arrest by paclitaxel was peaked at 6 hours after infusion
and returned to normal by 24 hours. Radiation induced apoptosis and
peaked at 6 hours and returned to normal by 24 hours. Combination of
paclitaxel and radiation blocked crypt cell in mitosis at 3 days and induced
apoptosis slightly at 6 hours and 24 hours and returned to normal by 3
days. The incidence of apoptosis in combined group at 6 hours was slightly
higher than normal control but significantly lower than radiation alone group.
The major changes of jejunal mucosa were nuclear vesicle and atypia which
were appeared at 6 hours - 3 days and returned to normal by 5 days. The
degree of the mucosal changes are not different in 3 groups except for
absence of inflmmatory reaction in radiation group.

Conclusion : Mitotic arrest by paclitaxel was peaked at 6 hours and returned
to normal by 24 hours and paclitaxel induced minimal apoptosis. Radiation
induced apoptosis, peaked at 6 hours and returned to normal by 24 hours.
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Radiation-induced apoptosis was less in combined group which suggested
that paclitaxel have a radioprotective effect when radiation was given 24

hours after paclitaxel infusion.
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Table 1. Grouping of Experimental Animals

Observation Time
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3 ¥ Hematoxilin-Eosin@ & Alajate] Fatedw]3
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@ol] AA" AL apoptosise] T FHAURA
o] Tu)&(400u) oA 500709 2dHME F vieRG
= FAHEES9 apoptosis] 5 FHT F HTE
o wRg3 JEpch

4. BHEH 24

7t pollA dEE FAHEES9 apoptosise] F ¢
2R ALY 2olE group t-testE o]-&sto HAIA
3 FrogE 0.05 TR FASA oofg FAMEA
=2

No. of
Group 6 24 3 5 anmak
hours hours days days
Normal control 4 4
Paclitaxel 4 4 4 4 16
Radiation 4 4 4 4 16
Paclitaxel &
Radiation 4 4 4 4 16 Fig. 1. Small intestinal mucosa with numerous mitotic
figures in glandular epithelium after 6 hours
Total No. of Animals 52 paclitaxel infusion (H-E, original magnification
X 80).
Table 2. Effects of Paclitaxel and Radiation on Mitosis in Jejunum
Time/Group Normal control Paclitaxel Radiation Palictaxel + Radiation
(Peak %, MeantSEM)
6 hours 1.10x0.31 1720223 0.70x0.31 0.70x0.24
24 hours 1.10%0.31 1.50£0.06 545%3.89 097035
3 days 1.10£0.31 1.78£0.28 2.15%0.49 3.00x0.22
5 days 1.10£0.31 3.40£0.08 2.00£0.37 1.20+0.08

Mean = SEM(Standard error of the mean)
* 1 p<0.05 compared to normal control
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Table 3. Effects of Paclitaxel and Radiation on Apoptosis in Jejunum

Time/Group Normal controt Paclitaxet Radiation Paclitaxel + Radiation
(Peak %, MeanXSEM)
6 hours 0.40%0.08 1751062 17.95+300" 340076 "
24 hours 0.40+0.08 3.30+1.50 3204022 3.00+1.03
3 days 0.40£0.08 0.73£0.34 0.25+0.05 0.45+0.10
5 days 0.40+0.08 0.60%0.18 0.25£0.05 0.25+0.05
Mean == SEM(Standard error of the mean)
*: p<0.05 compared to normal control
= . p<0.05 between radiation and paclitaxel with radiation
20.00 25
g Normal control
18.00 |
16. Paclitarel 20 ==t==Normal control

— -4~ - Radiation

--#--Paclitaxel &

12. Radiation

% Mitosis

0 br 6 hr 24 hr 3 day 5 day
Time after Treatment

Fig. 2. Kinetics of mitosis in rats of all groups.

Fig. 3. Small intestinal mucosa with numerous apo-
ptosis in glandular epithelium after 6 hours
irradiation(H~E, original magnification X 60).
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Fig. 4. Kinetis of apoptosis in rats of all groups.
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Table 4. Histopathologic Findings of Jejunal Mucosa

Geoup Mucosal Changes

Nuclear vesicle Atypia Atrophy Necrosis Inflammation

Normal Control - - - - -

Paclitaxel

6 hours +++ + — - +
24 hours +++ ++ - - +

3 days +++ +++ + + +

5 days + + — _ +
Radiation

6 hours ++ 4+ + + - - -
24 hours + ++ - - -

3 days ++ +++ - - -

5 days - - - - -
Paclitaxel + Radiation

6 hours +++ ++ + + + +
24 hours +4+ 4+ +4++ - - +

3 days +++ ++ + - - +

5 days - - - - -

— ; absent change, +; mild change, -+ +: moderate change, + + + ; severe change

o e

Fig. 5. Normal small intestine with occasional mitotic Fig. 6. Small intestinal mucosa with atypical glands
figures in normal control group(H-E, original lined by cells with vesicular nucleus including
magnification X 40). prominent nucleoi after 3 days paclitaxel

infusion(H-E, original magnificiation X 50).
(Table 3). Paclltaxel—% F4 F 2477 apoptosis
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Fig. 7. Small intestinal mucosa with atypical irregular
confluent glands after 6 hours paclitaxel and
irradiation(H~E, original magnification x 50).
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2iF|o] AZHAL0| Paclitaxel(Taxol) 3} BAMIZAS] S}

olstelzustan olshehet X2 AT

oo & X

2 A : Paclitaxel(Taxo)& wa#e] AFE AR B8 WA AEFI] T FA
BELe ARG 2N WA zA e} §Ed F9 AR AARA Y] sHeAde] Atk AEAE
F #F9 273N paclitaxelo] AL E4E& SIHA7IEA €71 9l3te) 2EL =gt

CHat ¥ HHY : Paclitaxel & paclitaxel 10mg/kgs E724W 13 FA3G T BAHIZAE &
8 GyE A= de2AIAW. Paclitaxel# HAIE-87& paclitaxel(i0mg/kg)e H4W +
9 F 24z WA RAVES FUG Ees zAleIgh s F 2P TN FAHE
g4+, apoptosiss} 71E} Feke] MIE AzHER( 617 - 59) BEIIGAT

Z M : Paclitaxel® 2% LAGAATAN FAIERE BANTH
frastgdon FAREAAE 6AA HoXE BT 24Xk Ad e Ak WAL
AZAVE apoptosisE Fislgen] 6A1ZHd X E Hoji 24A7tel] Ao R FEEFHCH
Paclitaxel®} WAMAHEF oA FAIRAARE 6A1ZEIM 3U7HA] WUERLSH apoptosisE 62
7t} 24NZbel ofzk B on 39 Aoz B HEFAA apoptosis] Wl=E AG
R %o PAMAGET vste] A A ZaE] AR RG] AT

Z 2 : Paclitaxelo] g FAHRGAR = 6417k XS Bo|X 24x|7o] FHo= 35
HRAom ofzre] apoptosis FEsIHTh WA ZANE apoptosisE frEEtR.en 6A17el 3
tAE Rolam 2447t Adez BT AN LAl YAMMEALE paclitaxelF§) ¥ 24
ANzl A#ste] apoptosis7t WAMAZAVEO] Hlstel AAF #FAH] paciitaxelo] WAAES
g0l AN

ok71¢] apoptosisS
3 E
[=3



