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Abstract

THE CHANGES OF SALIVARY MICROORGANISM COMPOSITION
AFTER THERAPEUTIC RADIATION FOR ORAL CANCER PATIENTS

Jong-Ho Lee, Myung-Jin Kim, Pill-Hoon Choung,
Jin-Young Choi, Byoung-Moo Seo, Ro-Heun Song,
Kang-Min Ahn, Jong-Won Kim, [I-Woo Nam, Soo-Kyung Kim
Department of Oral & Maxillofacial Surgery, College of Dentistry, Seoul National University

The changes of the microorganism composition after therapeutic radiation for oral cancer patients are not well known and the long-
term follow-up data are not reported. To obtain basic data for understanding of pathogenesis and prevention and treatment of dental
caries and mucositis occuring after radiation therapy, 7 of the oral cancer patients presented at the Seoul National University Oral &
Maxillofacial Department between 1997 and 1998 whose treatment plan included radiation therapy were recruited to investigate the
changes in bacterial composition(total aerobic count, Candida, Staphylococci, Lactobacilli, S. mutans, and S. salivarius (mitis, sanguis))
of the saliva before, during, and after radiation therapy. The basic data obtained from this study on identification and composition
change of the bacteria in saliva of patients treated with radiation therapy can be used

(1) as a reference for deciding on the ideal anti-microbial spectrum of the oral rinsing agent to be used in patients treated with radia-

tion therapy for malignant tumor of the head and neck region.

(2) to enhance the understanding of increase of opportunistic infection after immunochemical changes of the saliva and its relation

to specific bacterial infection.

(3) as a reference in prescribing prophylactic antibiotics in immunodepressed patients after radiation therapy.
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A 3L AL 17 AFAE ARSI A GO WA, tE}
Al A A A 7} radiation portalel] E¢] 21+= 6,000cGy ©]4}<] ionizing
radiationo] o] A <) 7S thAMC 2 3}

2. EfoH z{Z|

WA ZALA (PreRT), 17, 27, 45, 8%, /)9, /) 9l o) 3

A5 LA 24 S U AA A I EE oAbl A ste] A
Hlo| & e F74 AS AFA7 AL, Aol AstE 7] 7HA Uy
£ B2 A4 st9eH, 1 & spitting method= 5mle] €}y
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3. Ml BHX|

6 <=7 2|(Brain Heart infusion agar with defibrinated horse blood
(5%); Sabouraud-dextrose agar, Rogosa SL agar with glacial acetic
acid; Mitis salivarius agar plus tellurite solution and 20% sucrose;
Mitis salivarius agar plus tellurite solution and with Bacitracin and
20% sucrose) M A & ARE SFlom B AltS TR oA,
A= EAte] HHHTHE 4] 8] tHSDA 6.5g in 100cc distilled
water, sterilize at 121~124°C for 15 min; MSA 9.0g in 100cc distilled
water, sterilize at 121~124°C for 15 min; ROGOSA 7.5g in 100cc dis-
tilled water, add 0.132ml glacial acetic acid, boiled 2~3 min; MISA
11.1g in 100cc distilled water, sterilize at 121~124°C for 15 min;
MISAB 11.1g in 100cc distilled water, sterilize at 121~124C for 15
min, cooling and add bacitracin 100 microgram)®®.
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gk, 1007H8] 18] 7 SDA, MSA, ROGOSA 7 = 84 8}x] ¢kl
Bt g ke abe) = 108 345k streakingdl itk 121
MISAE= 1vha) ¢} 1050 8)4] Elol & A}4-319 7, MISABE 1000
wj o 1Tl 2 SRS AHE-shel 8415191 21, 100 microliterE

Fske] v A ol WA i},
5. HHSF 2! colony Al

MISAB+= anaerobic chamber(95%N2-5%C02, 37°C)oll Y =] uj
A &2 aerobic chamber(37°C)ol| A vf %3151 th 29 5 chamberol]
A AQ F wA e SRS Bate] wjope ke 2ARSgI O,
84 &S Fatste] U cfu/ml of salivas] 415 44202
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6. SH Azl

SPSS Release Version 8.0(SPSS Inc. USA) 3 2 ~1 28 ] Friedman %!
Wilcoxon' s signed-rank testS o] &-3}o] WARA ZALA AZS 7]
FOE 7} 717k AE Al HsHE AH 717 7] WEkE
0.05% 418 F 7ol A 27 194 A S A a3l

3EHE 14

°

o} A oAl = 4= §lo] curative radiation doseE. HIAFA o] AL
3tk 82} 5 € 79 A+ neoadjuvant chemotherapy 7} 742} 3 &
2 3](cycles) A& E AT} 45 total maxillectomy7} A s H 22
o} ol A HR 2 18 & At AR FEAASL T
A AEZAeo] A AL Tk v E9 3, Fuj o3, fE
Ao no g FARPART} A 7 = A ch(Table 1).

1. Preirradiation microbial profile

HFALA ZALA total aerobe count:= 1.47 x 108, Candidas-2 2.93
% 10¢, Staphylococci= 1.67 x 10°, Lactobacilli= 2.90 x 10°, Smutans
+ 5.07x 10", Streptococcus salivarius, mitis, sanguiss= 1.24 x 10° o]
A tH(Table 2~7).

2. During & Post-irradiation microbial change(Fig. 1)

Total aerobe count= HIAFA Z2AL7) A8 5] = ok 9] 3
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Table 1. Patient population and clinical datas

No. Age/Sex Diagnosis Treatment Modality Radiation dose & Method
1 62/M SCC Primary resection, RND, Fibular osteocutaneous flap 6500cGy, Post-RT

2 49/M SA Multiple resection, RND, Latissimus dorsi flap »7000cGy, Post-RT

3 67/M SCC Primary resection, SOND, Fibular osteocutaneous flap 7000cGy, Post-RT

4 66/M SCC Total maxillectomy 6800cGy, Post-RT

5 62/F ACC Total maxillectomy, Neoadjuvant chemotherapy 3 cycle 7200cGy, Post-RT

6 65/M SCC Primary resection, SOND, Free forearm flap »6500cGy, Post-RT

7 56/M SCC Neoadjuvant chemotherapy »6000cGy, RT

CC : Squamous cell carcinoma, RND : Radical neck dissection, SA : Sarcoma,
SOND : Supraomohyoid neck dissection, ACC : Adenocystic carcinoma, RT : radiation therapy

Table 2. Mean log10 colony-forming units per mL of saliva Table 3. Mean logl0  colony-forming units per mL of saliva
samples of total aerobes (n="7) samples of Candida (n=6)
Mean SD Min Max Mean SD Min Max
Pre-RT 8.1674 0.3629 7.77 8.89 Pre-RT 4.4670 0.2378 4.13 4.79
1 week 8.1536 0.4045 7.40 8.59 1 week 4.7530 0.3578 4.23 5.21
2 weeks 8.4635 0.5012 7.78 9.39 2 weeks 5.4620 0.5787 4.87 6.11
4 weeks 8.9987 0.4741 8.21 9.51 4 weeks 5.9706 0.5704 5.32 6.79
8 weeks 9.4311 0.7494 8.44 10.59 8 weeks 6.5134 0.6267 5.73 7.21
3 Months 9.4290 0.7064 8.7 10.85 3 Months 5.6547 0.6295 4.82 6.41
6 Months 9.6858 0.5884 8.89 10.39 6 Months 5.1549 0.6198 4.68 6.31
Pre-RT : pre-irradiation SD : standard deviation Pre-RT : pre-irradiation SD : standard deviation
Min : minimum Max @ maximum Min : minimum Max : maximum
Table 4. Mean 1og10 colony-forming units per mL of saliva Table 5. Mean log10 colony-forming units per mL of saliva
samples of staphylococci (n=7) samples of lactobacilli (n=6)
Mean SD Min Max Mean SD Min Max
Pre-RT 5.2240 0.5205 4.65 5.90 Pre-RT 5.4623 0.6079 4.50 6.16
1 week 5.4367 0.6859 4.61 6.33 1 week 5.6244 0.5087 4.81 6.12
2 weeks 6.0811 0.9005 4.93 7.29 2 weeks 6.0659 0.6295 4.90 6.78
4 weeks 6.5297 0.7191 5.37 7.21 4 weeks 6.0006 0.7153 461 6.53
8 weeks 6.5626 0.7221 5.41 7.31 8 weeks 6.5310 0.3430 5.88 6.82
3 Months 6.8083 0.6241 5.89 7.50 3 Months 6.8002 0.3973 6.00 7.02
6 Months 5.9709 0.3162 5.44 6.43 6 Months 6.8888 0.3254 6.32 7.21
Pre-RT : pre-irradiation SD : standard deviation Pre-RT : pre-irradiation SD : standard deviation
Min @ minimum Max @ maximum Min : minimum Max : maximum
Table 6. Mean 10og10 colony-forming units per mL of saliva Table 7. Mean logl0 colony-forming units per mL of saliva
samples of S.mutans (n=6) samples of S.salivarius, mitis and sangis (n=6)
Mean SD Min Max Mean SD Min Max
Pre-RT 7.7051 0.549 6.96 8.18 Pre-RT 8.0949 0.2529 7.80 8.46
1 week 8.4608 0.6445 7.55 9.27 1 week 8.4110 0.4577 8.00 9.12
2 weeks 8.6131 0.6883 7.53 9.24 2 weeks 8.6662 0.6710 7.81 9.48
4 weeks 8.8341 0.9987 7.32 9.87 4 weeks 8.9419 0.3043 8.67 9.31
8 weeks 9.3332 0.5845 8.35 9.82 8 weeks 8.8924 0.4001 8.25 9.42
3 Months 9.4374 0.5469 8.44 9.88 3 Months 8.9522 1.0330 7.10 10.11
6 Months 9.3983 0.5016 8.53 9.81 6 Months 8.9654 0.6610 7.99 10.01
Pre-RT : pre-irradiation SD : standard deviation Pre-RT : pre-irradiation SD : standard deviation
Min : minimum Max @ maximum Min : minimum Max @ maximum
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Fig. 1. A plot of mean logl0 colony-forming units per mL of
saliva samples, during radiationtherapy and at subsequent
intervals during 6 months period. (S.sal means whole count of
S.salivarius, mitis and sanguis)
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7vst7) Al ZFel gl or, 8o H e sl 22(3.26 x 108,

p=0.028) o] & 7Hax3t7] AlAtate] 67 Aol &= 143X 10E 7Ha
Ao AR AP Hoks ol shAl &3t Th(p=0.028)(Table
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S = 340x 107 I3 67) LA ol = 7.74 x 10°9] tH(Table 5).
Smutans= WARY A SR H 4 ?E—Ei s F7tat]
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