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The Correlation of Neoadjuvant Chemotherapy Responsiveness with The
Expression of Bcl-2, Bax, VEGF, PCNA and The Pattern of Apoptosis
in Cervical Cancer

Yong-Beom Kim, Noh-Hyun Park, In-Ae Park, Hyo-Pyo Lee
Department of Obstetrics and Gynecology, Department of Pathology’, College of Medicine,
Seoul National University, Seoul, Korea

The purpose of this study was to identify the relationship between the clinical response to
neoadjuvant chemotherapy and PCNA and VEGF protein expression, apoptosis and its related gene
expression such as Bcl-2 and Bax in cervical cancer. We retrospectively reviewed 30 patients with
locally advanced or bulky cervical cancer treated with three courses of neoadjuvant chemotherapy
followed by radical hysterectomy or radiation therapy at Seoul National University Hospital from
June 1995 to June 1998. The specimen were obtained before chemotherapy by colposcopy directed
biopsy. The protein expressions of Bcl-2, Bax, VEGF and PCNA were examined by immunohisto-
chemical staining and the apoptosis was examined by TUNEL staining. These results were compa-
red with chemotherapeutical response which was evaluated by colposcopy or CT/MRI. There were 2
CR(complete response), 19 PR(partial response) and 9 NC(no change) and there was no progressive
disease. There was no significant difference between responder and nonresponder according to the
age, tumor size and FIGO stage. The 3 year survival rates of responder and nonresponder were
90.0% and 66.7% respectively and there was significant difference between two groups(p=0.015).
The expression of Bcl-2 and Bax was positive in 23.3%(7/30) and 46.7%(14/30). The expression of
VEGF was positive in 83.3%(25/30). PCNA Pl(positive index), defined as PCNA positive cells in
percentage was more than 25.0% in 20 cases. Apoptotic index, defined as the number of the cells
undergoing apoptosis per 1,000 tumor cells, ranged from 3 to 53(mean 22.3). Although there was
no significant relationship between the clinical response to neoadjuvant chemotherapy and the expre-
ssion of Bcl-2, Bax, VEGF and PCNA PI, apoptotic index was significantly higher in responder
than nonresponder when the cutoff value of positive was defined as apoptotic index more than
5(p=0.032). In conclusion, the evaluation of the pattern of apoptosis before neoadjuvant chemothera-
py is potentially useful for the prediction of tumor response to neoadjuvant chemotherapy for
cervical cancer.
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Table 1. Primary antibodies used in immunohistochemical staining

Primary antibody Source Dilution Incubation Company
Bci-2 rabbit polyclonal IgG 1:100 2 hours DAKO, CA, Denmark
Bax rabbit polyclonal IgG 1:100 2 hours DAKO, CA, Denmark
VEGF mouse monoclonal IgG 1:50 overnight DAKO, CA, Denmark
PCNA mouse monoclonal IgG 1:300 2 hours DAKO, CA, Denmark
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Fig 1. Overall survival according to response of
necadjuvant chemotherapy (p=0.015, Log rank
test with Kaplan-Meier survival analysis).

Characteristics Responder Nonresponder p value Statistics

Patient number 21 9 -
Mean age(range, year) 53.8(38-66) 52.2(43-65) 0.642 . student t-test
Mean tumor size(range, cm) 17.5(5-36) 20.3(5-42) 0.507 student t-test
Histology 0.143 Fisher's exact test

squamous cell ca. 19 6

others 2 3
Stage 0.873 Chi-square test

b2 2 1 '

1la 13 5

Itb 5 3

Il 1 0
3-year survival 90.0% 66.7% 0.015 Log-rank test
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Fig 2. A immunohistochemical staining for Bel-2 shows
positive reaction in cervical carcinoma (DAB
chromogen with hematoxylin counterstain, x100),
B: Immunochistochemical staining for Bei~2 shows
positive reaction in pleomorphic cells in cervical
carcinoma (x200).
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Fig 3. A: Immunohistochemical staining for Bax in
cervical carcinoma (DAB chromogen with
hematoxylin counterstain, x100), B; Immuno-
histochemical slaining for Bax shows positive
reaction in cytoplasm of the celis (x200).
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Fig 4. A; immunohistochemical staining for VEGF
shows positive reaction in cyloplasm of the
cells in cervical carcinoma (DAB chromogen
with hematoxylin counterstain, x200), B
Immunohistochemical staining for VEGF shows
positive reaction in the cytoplasm of vascular
endothetial cell in cervical carcinoma (x200).
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Fig 5. A; immunohistochemical staining for PCNA
shows positive reaction in cytoplasm of the
cells in cervical carcinoma {DAB chromogen
with hematoxylin counterstain, x100), B;
Immunohistochemical staining for PCNA (x200).

Table 3. Results of immunohistochemical staining of Bcl-2, Bax and VEGF according to response of

neocadjuvant chemotherapy.

Staining Responder Nonresponder Total p value’
Bel-2 0.393
Negative 6 1 7
Positive 15 8 23
Bax 0.439
Negative 11 3 14
Positive 10 6 16
VEGF 0.622
Negative 18 7 25
Positive 3 2 5

" Fisher’s exact test
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Fig 6. Apoptotic body detected by TUNEL staining
shown as positive nuclear staining (x200).

7ol Apo]7h gl 23] 39 HEET] Afo]E B

A2 2 2(Table 2), & A7NA AP AP & &3t
o] Bel-2, Bax, VEGF, PCNA9) & 2 apoptosis %F
Aol ol A F T Abolel fol gk Zpol 7} QIR o]
& ol g3t Mgaietsista s MA@ #a

o W3R g vle) e £40) ¥ F UL
Aoz AHzdT

YHoR FAPEL B FFE FUA W3
£7b rhn geld Qod), FFAESY 345

HE Hriste F4 AFE PPz ¢ 4
3 FX A= z7]o] o|&% thymidine labeling
indext} A A ¥ 3 & (proliferating cell nuclear
antigen, PCNA), Ki-67 X x| o] o} &3] 7
5 249 ZAYEES Yopuy) Ashed FA4 %
A} YElU & proliferation antigeno] o] o g A%t
S GAE ol 8T RAZA NN G40l
7] 0|3 9lEd PCNAE S-phase B<t 4 %3]0
& 7 8= DNA polymerase deltadl] 2§ 3} 36-kd 2]
X 2t l(accessory protein) 0.2 HH 2 8}8) A A
Mg o] g3te Hlu A zids) wd g & 7+ 9l
Ch PCNAE DNAY B9} I a HAdo| gl A
o] FAHAEE B AXZFAY T F5
49 g g st Aoz eiAn U PONAS)
2 o] %? g.’,:i Ao} o F7t BEksirhe ®alvt
da $(1993)0] H] 24| E ko] 4 PCNA
HEo] 5% Ol’“?l Ao AEFo| 5% vl
Aol HEFRT Fof oA Hrial EJ-«E}‘?&E}.M L}
a].;\.] PCNAJ \ng“sq 1453 owd_&oko]]}q z\n;gq] (>1L
’“E Yoo 3o} Ao A= AR Holx 2
Pl oA Bg A¥E 438 5 A

ol

Table 4. Results of immunohistochemical staining of PCNA and TUNEL staining according to response of

neoadjuvant chemotherapy

Staining Responder Nonresponder Total p value Statistics
PCNA' 0.893 Chi-square for trend
grade | 1 0 1 0.924 Chi-square test

grade 2 6 3 9
grade 3 7 3 10
grade 4 7 3 10
TUNEL® 0.032 Fisher’s exact test
negative 3 5 8
positive 18 4 22
:. grade 1; <5%, grade 2; 5-25%, grade 3; 25-50%, grade 4; >50%

. negative; Al < 5, positive; Al >5
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