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Fig. 1.

Relationship between the concentration of glucose and the growth of bacte-

ria (cited with modification from reference 6).

Strains of E. coli were cultured in urine (pH 6.5) from non-diabetic females with-
out glucose and with glucose at concentrations of 100 mg/dL, 300 mg/dL, 1,000
mg/dL and 10,000 mg/dL. Bacterial growth rate was measured with OD660. The
addition of glucose at concentration of 100, 300 and 1,000 mg/dL significantly
enhanced the growth rate of E. coli. However, that of 1,000 mg/dL did not show

any increase in OD660.

TdH %R 10,000 mg/dL MR, FERINEE & Lig
LT E. coli DYFHICH BAEZRD L ole TDHD—
VL OREREEBRSE T CHIR B 2SI S b v ) 3l
LUIERRINEB TH L2 7o =i s Tw
57 7 a =R oRERE I 4000 mg/dL TH 5. 25
mg, bmgBLNI0mgDF /X7 ) 70T v % 24 AR
B5-L, B5H - thO R O EE % i L
7282 A, ENEN 14805 mg, 21499 mg, B & U 2,592.3
mg THolz L I IN TV BEY, EREHRRE CHIR A3 HE sl
LI WZ EIZB LTI, BT OREREED L E DL 11
FwE, FERR, FLERZ A RRERAVEE S, BhEHE
RACHIE DML T 9 % Krabtree I R 2SR S T w
BV, 12721, AR & AR D L I S 8 B IR b
R O JLHERIPHIZIARE Cld oo F 72, SOEEBRTIX OD
ED A THITH I 2 FF L T3 2 &R, BB IR 5
TORED 1.0x10° cfu/mL & LA E V728, SGLT2
RHAE A5 NI B 5 3 O R HOBE IR L b A0S 4 B 5
WCHZBWBICOVWTEDRERL TW2DrbH5
P TIE %RV,

PR R &R R 0 B 2 A AT L 723t Tid, DM
DIROFERE L, 10° cfu/mL L EORIHE IR %2 #2607 Wik
T 624 mg/dL, i LM T 3522 mg/dL &, MRIK %R
DLW THEBEICRHWVIRETH - 72" —F, 28 DM %tk

WZBWTIE, SRBEREOE A AV R (10° cfu/
mL DL b) % 32 % BE T 38%, Ml IR % 526 7 WHET 42%
& PR EE R R B TR I3 v k
THHEL H DY, BRI, FEROA %2 M b3/ R
LIRME L OB O W T S R IR SN Tw i
Vo

E. coli D JR#% b5z ¥ 75 e A2 (2 B 5 5 LB IF 72 A
5, DM BHIZBIT S E. coli DRI EIR~0FH 1, FE
DM BEHRDOD O L LR L THEIIE» o728 S
NTWEY, ZOEEREIFIATIHREICLLLDT
»Y, HbAlc 23 EMl%e BEHKOIREE LRI 5 E.
coli DAEDEES NIz LA L, W—ORE LRI
LA IHREZ LS THOAEEEEZRD LD 72,
ZOZENSH, DMBEDORE FEIZBITA 547 1H#
BOZHEEDEALD, E. coli DR LR ~DHEAHEHED
BERTE W LRI TWS, 72750, ZOREL
B2 DAL DO P AS DM 12 X 5 &5 M R0 1 45 B 2 125k A
THOH, BIEEOREZE S SNHBRIGENT S0
DI L2IZEN TV R,

16 O ERILT 12D Tid DM B o H LBk &
e, AR, BENPETT 5L 0MERH LY. 20
T L, FREEEAARSHMEREEOK T 27 &R 5
WEEMEZ R L T b,



728 H & fb % 3 % % & M &k

SEPT. 2016

A B
)A I)\
C

protein like -
CD11b/CD18

complement

leukocyte

CD11b/CD18

complement

leukocyte

Fig. 2. The mechanism of fungal avoidance of recognition by leukocytes (cited with modification from

reference 14).

(A) The binding of a fungus and a complement results in opsonization. (B) The opsonized fungus is
likely to be recognized by leukocytes with membrane protein, CD11b/CD18. (C) In fungi with a pro-
tein like CD11b/CD18, the recognition by leukocytes is inhibited because of different complement

binding.
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Association between urine glucose and a growth of bacterium and fungi
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The number of patients with diabetes mellitus (DM) is increasing in the world. The International Diabetes
Federation reported that the prevalence rate of patients with DM in the world was 9.1% in 2015, and its ratio
would increase more and more in the future. At the present, the renal sodium-glucose co-transporter 2
(SGLT2) inhibitor, which is a new medication for DM, has been administered in Japan from 2014. SGLT2I is a
receptor which is only located at the kidney proximal tubules of the kidney, which normally reabsorb the
most glucose filtered through the glomeruli into the tubular cells. Since an over expression of this receptor
in DM patients is one of the causes of hyperglycemia, administration of SGLT2I to such patients improves
their blood sugar level by increasing the concentration of glucose in their urine.

One of the adverse events for DM patients for whom SGLT2I has been prescribed is the higher prevalence
rate of urinary tract infection(UTI) and genital infection(GI) than those not taking SGLT2I. The main cause
of such adverse events is thought to be the high concentration of glucose in their urine. Under this condition,
several basic studies have speculated on the promotion of the abilities for growth of bacteria or fungus and
for its adhesion to the urothelium in the host. Moreover, host immunity against microbes is known to de-
crease.

On the other hand, in the clinical setting, there is not always a significant association between the occur-
rence of bacteriuria or symptomatic UTI and urine glucose. One of the problems for this discrepancy is that
we have not yet conducted and put in place well designed translational research to confirm the real answer
for the relationship between UTI and DM. Thus, further study will be needed to clarify this, because the use
of SGLT?2I for DM patients could be expected to increase in the future.



